RK3308 TRM-Part1

Rockchip
RK3308

Technical Reference Manual
Partl1

Revision 1.1
Aug. 2018

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.



RK3308 TRM-Part1

Revision History

Date Revision Description
2018-8-10 1.1 Update some feature
2018-5-20 1.0 Initial Release

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.




RK3308 TRM-Part1

Table of Content
=101 (=T e ) @00 ] =] ) R RTPPRPR 3
T UYL g Ua [ G PP 7
L= ] LS g o =) P 10
LA T =TV T E=T o = 1 =T 11
Chapter 1 SYStem OVeIVIEW ...ttt et e s e s e aar e sae e s e rane e ann e ran s raneaanneannernes 12
3 AV [ [ =TSR 1 =T 0 o1 o PP 12
1.2 SYStemM BOO . . i s 13
1.3 System Interrupt ConNeCtioN ..o i s e 16
1.4 System DMA Hardware Request ConNection ......cceiiiiiiiiiiiii i niaee s 19
Chapter 2 Clock & RESEE UNIt (CRU) tiiiiiiiiiiitiiiie it vt st s siee s sanseesraneesraneesransnernns 21
B B O 1= VT 1 PPN 21
AR =1 le Yol "l B X 1= | =] o o PSP 21
ARG I w11 o ToiuTo] o T BTl o o [0 o ISP 21
2.4 Register DesCriPlioN v i i s i e 23
ARCYY Vo] o] I Ter= o o] o T N\ (0] =T3P 107
Chapter 3 GOt eX-AB S i e e 111
I A O 1Y =T YT 111
I = ool “Ql BT T= T | =] o 4 PSP P 111
RGN ST aToiuTe] g BTl o o) [0 ISP 112
Chapter 4 AXL PERF .. e e e 113
L I AV = Y 1= PP 113
L3 = 1 (o Tl 1Q B T 1= | =1 o [P 113
4.3 Register Description of CPU_AXI_PERF.....ccciiiiiiiiiiii i aae s 113
4.4 APPlICAtion NOTES ...ueei e e 113
(O o T o1 =T I O o U =T 10 1 116
T RO 1 =T YT 1 P 116
S0 =1 [ Yol Xq B =T | =1 o o PP 116
5.3 Register DESCHIPLION .uuieiiii it e e s s e e r e e 116
5.4 ApPlCation NOTES ....uee e 120
Chapter 6 AUdIO SUDSY St EM .. .ui i e e r e s rane e ae e ran e rnnnnns 122
TN @ LY YT P 122
(ST =1 (o Yol 1 B 1 =T | =1 o o PP 122
(SINC I o] o Tt o o] I 0T =T='l o) o[ I 122
6.4 Register DeSCriPLION ...uuiei i s e s e 130
6.5 APPlICAtioN NOLES ....neie e 130
Chapter 7 Audio Serial Port Controller (ASPC) .. .c.viiiiii i e s raeeas 131
2 R @ 1= YT P 131
/A = (o Yol Xl B 1 1= T | =1 o o PP 131
/ARG T iU g Toiu o] o I BT <1=Te] o o) 6 o o [ 132
A X=To |1 = gl D T=T =Y o) 0] 134
7.5 Interface DeSCriPliON vt e 141
ARSI AN 0] o] o= L u [0 T A\ L) =T PP 142
(O =T 01 o= it AU Lo o TN @Yo 1= 144
LS T A = T 144
S P =] (Yol 1Q B T T=Te =1 o o 144
8.3 FUNCLION deSCriPtioN .o e 145
8.4 Register DesSCriprion ...uui i e 150

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 3



RK3308 TRM-Part1

8.5 Interface DeSCIiPtION o vttt e e 179
LS I CIVAY ] o] [Tot=1u To] o T N\ L) f = TP 179
Chapter 9 DMA Controller (DMAC) .uviiiiitiiiie it ii ettt at e saae e raneerranteerananes 186
1S T RO 1< L 186
(oI =1 (o Yol 1 B T 1= | = 1 o PSP 187
S I ol ¥ [ gt u o] o W B X=T=Tel o o) ] o [P 187
9.4 Register DesCriPtioN i i 188
1S IS T a1 aTe =T | =1 [P 244
SIS g ] w=) o v= Tl D= Yo o o) o] o P P 244
1S IA AV o] o] [ Tot=1u [o] o T N\ L) f == PP 245
Chapter 10 Generic Interrupt Controller (GIC) ..ivuiiiiiiiiiii i i i iiae e raaeees 251
O 17T oY TP 251
07 = o Tol "l BT T= T | =1 o [P PP 251
IO NI W1 oToiuTe] o I BTl o o] u [0 AP 251
Chapter 11 Power Management Unit (PMU) ..o e e 252
I N O V7T YT P 252
1 R =1 (o Yol Sq B I =T =1 o o P PP 252
I 3 o U o T [0 o 8 07T~ o] 01 o [0 253
I I ST |1 =T gl D 1= =T o) o o] 253
A I T e 0 T =T = o 275
Y o o] Tor=1 e o T Lo = PP 276
Chapter 12 NAND Flash Controller (NANDC) ..uuireiieiiiee s saeraesaeesaeesaeesanesannesnneranenns 279
A R @ V7T YT P 279
12207 =1 (o Yol 1q B =T =1 o o P PP 279
12.3 FUNCLION DESCHIPLION 1 .uieiiiii i e e e e neraes 280
12.4 Register DeSCriPtiON. ... e e 280
12.5 Interface DeSCripliOn ...oee i e e e e e e neanees 298
1 SO Y o o] o= e o T Lo == PP 299
Chapter 13 Embedded SRAM. ...t r s r e e s e ane e ar e raneraneans 304
R T A @ V7T YT P 304
G 207 =1 (o Yol 1q B =T | =1 o o P PP 304
13.3 FUNCLION DESCHIPLION 1 .uieii i e e n e raes 304
Chapter 14 System DebUg ...viiiiiii i et e s e e s ra e ae e ran e raneans 305
I O 7T YT 305
122 5 (o Yol Xql B = T = o 1P 305
2 G I ol U] oot o o] o I B 11 ol o) o] o L 305
I =T | (Y (=] il B T=T= o o] o ) o 306
14.5 Interface DeSCriPLiON .uviuiiii i e 306
(@1 1= T 01 o=l R A 2 308
T A @ YT YT 308
ST =1 (o Yol Xqll B 1 =T = o 4 P PP 308
NRCINC I ol U] g Yot oo o I B T<1 =] ol ] o) o] o I 309
G  S=To [ [ =] gl B T=T= o o o ] o 311
15.5 Interface DeSCriPliON .uuiuiiii i e 328
15.6 ApPlication NOTES .uviiuiiiiii i e e 329
Chapter 16 Pulse Width Modulation (PWM) ..o e e e 333
T A @ V7T YT 333
GNP =1 (o Yol 1q B T=Te | =1 o o PP 333

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 4



RK3308 TRM-Part1

16.3 FUNCEION DeSCHIPLION .uiiiiie i e e e e e e et e e e ranr e aanneaans 334
ST S =To |15 (=] gl D T=TSTo o [ o) w [ o [P 335
(O o T 01 =T ol A 7 O 1 | 1= o = [ oL 356
I O 17T YT 356
20 =1 lo Tl "l B T I= T | = o [P PP 356
VARG I ol U] aToi o o] o T B T=1=T ol o] o] (o] o AP 356
17.5 Interface DeSCiPLiON ..t e e 368
17.6 ApPlication NOTES ..ot e et s e e ranr e aaneans 369
Chapter 18 125 2-Channel . it ittt et e s r it e aa et s rane e e ranaeeranaees 373
RS T R 17T YT 373
18.2 BlOCK Diagram ittt aneaas 373
18.3 FUNCHioN desSCriplion ..o e 374
RSP S U=To |15 =] gl D T=T=To o [ o) w [ o [ PP 376
18.5 Interface DesSCriplion v e e e 386
18.6 ApPlication NOTES ..viiriiiiii i e e 386
Chapter 19 I2S 8-Channel....ccuiiiiiii i i e ae e raeeaas 390
RIS L a | w=T g = To < BT ol T ] u o] o PP 412
Chapter 20 Serial Peripheral Interface (SPI) ..c.civviiiiiii i s aeeas 418
B O T R O 1Y =T Y AT P 418
A0 I = (o Tl QB T 1= | = o 1P 418
20.3 FUNCLION DeSCIIPLION .uiiieiiiii s e e s e e e e 419
20.4 Register DeSCriPiON . ..u it s 421
20.5 Interface DeSCIIPLION ..o.uiieiiiii i e e e e e ne e neaneanenns 429
20.6 ApPlication NOTES ...viieiiii e eas 430
Chapter 21 Serial Flash Controller (SFC) ...uuiiiii i e rnerannns 433
B T R O 1Y =T VAT 1 P 433
225 NP = (o T Qi I T 1= | = o 1 PP 433
21.3 FUNCLION DeSCIIPLION .uiiiei i e e e e e r e e 433
21.5 Interface DesCriplion .o e 442
21.6 ApPPlICAtioN NOTES ..iiiiiiiiiii i e e 443
(O g 1= o Lot =Y A ] = I P 446
B R O 1Y =T YT 446
20 =1 (e ol QB I | =1 o 1P 446
222G T ol U1 g oo T 5 T<1={ ol ] o1 (o] o 446
22.4 Register DeSCriPtiON . uuieisiiteiiieisis i as s s s s s s s s ssss s sanessannesannssnns 448
22.5 Interface DesCriplion .o e e e 451
22.6 ApPPlICAtioN NOTES ..iiiiiiii i e 452
Chapter 23 MAC Ethernet Interface.....cvieiiii i e es 453
20 T B O 1Y <] VAT 453
3G J N =1 (ool QB I | =1 o 1P 454
J22C TG TN ol U1 g ot o] o T T<1{ ol ] o1 (o] o 454
23.4 Register DeSCriPtiON . .u et e ittt sis i ae s s e s s anessaessaasessanessannssannssns 459
23.5 Interface DesCriplion .o e e 513
23.6 ApPPlICAtioN NOTES ..iiiiiii it e e 513
(O =T 01 o =T g A TLT = of 1 o o 526
B R O 1Y <] Y AT 526
2 =1 (e Tol QB I | =1 o 1P 526
2 NG I ol U1 g et o] o T 11 ol ] o1 (o] o A 526

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 5



RK3308 TRM-Part1

24.4 Register DeSCriPltiON . cui ittt r et e e e aas 527
24.5 ApPPlICatioN NOTES it et 529
CRaPtEr 25 SAR-AD C Lttt ittt ettt et r et r st et et e e e, 531
B T A @ V7T Y= P 531
AS TN =1 (e Yol /Ql B =T | =1 o o [P 531
ASTRC I ol¥TaTeiu o] o Il B =Tl ] 0] o] o NS PP 531
25.4 Register desCriplion ..uui i s e 531
AS TR T W1 a oY1 [e T B 1T ] = o o S 533
AT S YW AY o] 0] [ Tor= ] u [o] o I Ao ] == 534
Chapter 26 Temperature-Sensor ADC(TS=ADC) .. .uiiuiiriiiiiiiiire it saeaess 535
B T A @ V7T Y= PP 535
PACTPAN =1 (e Yol /Ql B = Te | =1 o o [P P 535
ACIC I l¥T aTeiu o] o Il B =Tl ] 0] o] o NS P 535
26.5 ApPPlICation NOTES .viiii i i i 543
(O o T o 1= A N o (= ol PP 546
A R O 1Y =T Y AT 1 P 546
YA = 1 (o Tl QB T 1= | = o 1P 546
27.3 FUNCLION DESCIIPLION .uiiiiiiiiii i e s e e e e 546
27.4 Register DeSCriPiON . ..ot s e s 547
27.5 ApPlication NOTES ...voieiiiii e 549
Chapter 28 SPDIF Transmitler ..o e s e s rane s aeeranernnenns 550
S T B O 1Y 7= Y AT 1 P 550
3 TP = 1 (o Tl QB T 1= | = o 1P 550
3 NG o] g o o] o e [<XYol o [0} (0] o [P 551
28.4 Register DeSCriPiON . ..ttt 553
28.5 Interface DeSCriPLiON ..o.uiiei e e e e e e e e nenes 560
28.6 ApPlICation NOTES ...vieiiiii e 560
Chapter 29 SPDIF RECEIVEN ...ttt ittt s st tate s ae e ranerasesanesannssanssaneaaneaanneranernnnans 562
A T B O 1Y =T VAT 1 562
2SI = (o Tl QB T 1= | = o 1 PP 562
A° NG N ol ] o To o] o e (=XYoo o) (0] o [P 563
29.4 Register DeSCriPION. ..ttt 565
29.5 Interface DeSCIiPLION ..o.uiiei e e e e e e e e e anenes 572
29.6 ApPlICation NOTES ... e 572
Chapter 30 General Register FIles (GRF) ...uiiiriiiiiiii i s ranesaneennennennns 574
10 O 1Y =T YT 574
G0 I =1 (e Yol /gl B =T | =1 o o [P 574
C1O NG ST aTeiu (o] o W D T=T=Yof ] o] u o] o S 574
30.4 Register DesCriPlioN. i i i s e e e 574
30.5 Interface DesCriplion .o s 705
30.6 ApPPlICation NOTES . it e 705

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 6



RK3308 TRM-Part1

Figure Index

Fig. 1-1 RK3308 boot procedure floW ....c.oiiiiiiiii i i raeea s 15
Fig. 2-1 CRU BlOCK Diagram e it iiie ittt ettt e e s e st e st s st e se e sat e aane e rnesaneans 21
(s P o I I = Yo T S I T 1= | =] o PP 22
Fig. 2-3 Reset ArchiteCture Diagrami.....ooe e r e s e e r e ranernne e aneranenns 22
Fig. 2-4 Clock Architecture Diagram . ...coieciie i v r s r e s rnne e aneranenns 23
Fig. 2-5 PLL setting change timing ....c.oiiiiiiiii i e 108
i To TG B N =1 [ Yol [ B =T =] o [ PP 112
Fig. 4-1 AXI_PERF block diagrami......cciiiiiiiiiiiii i e a e 113
Fig. 5-1 CPU_BOOST bIOCK di@gram .....cceeiieiiiiiie s seeseeraesaneennesnenneannens 116
Fig. 6-1 I2S_2CH_O0 application topology ...cccvieiiiiiiie i r e reeeneas 123
Fig. 6-2 I2S_8CH_1 application topology ...c.oviriiii i e r e eaeas 124
Fig. 6-3 I2S_8CH_0 application topology ...c.viiiiiiiii i i 125
Fig. 6-4 12S_8CH_1 application topology ...cciiiiiiiii i e 126
Fig. 6-5 I2S_16CH application tOPOlogY ...oiieiiieiiiii i v ae e e rneaneas 127
Fig. 6-6 I2S_8CH_2 application topology ...cuvviiiiiii i e raeereenneas 128
Fig. 6-7 I2S_8CH_3 application topology ...c.vviiiiiiii i e rneaneas 129
Fig. 6-8 I2S_2CH_3 application topology ...cviiiiiiiii i e 130
Fig. 6-9 I2S_8CH_0 DMA request and acknowledge........c.ccciiiiiiiiiiiiiiiiiiiii i 130
S To PN XS] o O =] [ Yol 1l B =Te ] = o o [P PP 131
Fig. 7-2 ASPC with Eight MONO MIC .....iiriiiiiii e e e eaea e 132
Fig. 7-3 ASPC With FOUr Ster@0 MIC .....ccviiiiii i v r e e e e rneannes 133
Fig. 7-4 ASPC interface diagram with external MIC.........cooiiiii i e 133
Fig. 7-5 ASPC CloCK StrUCTUIE .ttt i et aa e a e aaaeas 134
Fig. 7-6 ASPC operation floW ..o e e e 143
Fig. 8-1 AUAIO COOBC OVEIVIEW Lttt ittt ettt ettt ae e raaeaareaaneas 145
Fig. 8-2 Left Justified Mode (assuming n-bit word length)..........ccoviiiiiiii e 146
Fig. 8-3 Right Justified Mode (assuming n-bit word length).........cccoviiiiiiiii i 146
Fig. 8-4 12S Mode (assuming n-bit word length) ..o 147
Fig. 8-5 DSP/PCM Mode A (assuming n-bit word length) ..o 147
Fig. 8-6 DSP/PCM Mode B (assuming n-bit word length) .......ccoooviiiiiiiiie 148
Fig. 8-7 MIcrophone INPUL .. .eieiii i s e e nes 148
Fig. 8-8 Input DC-bIOCKING CaPACItOr .vuuueiiieeii it s s r s an e s anernneanneas 148
Fig. 8-9 Input single-ended DC-blocking CapacitOr.......covviiiiiei i i raneennens 149
Fig. 8-10 Output DC-blocking CapacCitor ....ooveiiiii i e rneaneas 149
Fig. 8-11 ADC Channels RelationShip ......cveiiiiiiiiiiiiiiir e e 150
Fig. 8-12 DAC Channels RelationShip ......ccoeiiiiiiiiiiiii e ee s 150
Fig. 9-1 Block diagram Of DMAC ....uvieiiiii i aee e e e aa e e sneaneenes 187
Fig. 9-2 DMAC operation States ....ovieiiiii e e e aeee s 188
Fig. 9-3 DMAC request and acknowledge timing.......covviiiiiiiii i raneenneas 244
T O 0 Es =1 o Tl QD T T = o o P 251
Fig. 11-1 RK3308 Power Domain Partition ........ccooeiiiiiiii e 252
Fig. 11-2 PMU BIOCK Diagram . ucueiieiieiiiieeies e st s aee e se s e s e s aesa e snesnsansanesneaeenes 253
Fig. 11-3 Each Domain Power SWitCh TiminNg .....oovviiiiiiiiii e e 275
Fig. 11-4 External Wakeup Source PAD TimMiNg ...ovveiiiiiiiiiiiiiiiisnresnssnsssesesesnes 275
Fig. 11-5 PMU INfO TX TimMiNgG..uciueiiiitiitii i ee et ee e sesae et e aae e e eneen e aneaneeneannanes 277
Fig. 11-6 PMU Control Register Relationship ......c.ccoviiiiiiiiii e 278
Fig. 12-1 NANDC BIOCK Diagram ....uvieiireiiiiiieeatesesesaaesesesaesanssnesnesnesansanesneannenes 280
Fig. 12-2 NANDC Address ASSIgNMENT .. .cuiiiiiiiii i re s nrs e e aneeneanes 301
Fig. 12-3 NANDC Data FOormat....ooueiiiiiiiiii i s e e rneenees 302
Fig. 12-4 FIFO Data FOrmat ....cueiiiiiiii it e aes 303
Fig. 13-1 Embedded SRAM DIOCK diagram .......ccviuiiiiiiiiiiiiiiririiine s e seeaes 304
Fig. 14-1 Debug system StrUuCtUre.......oiviiiiiii e 305
Fig. 14-2 DAP SWI iNterface ...voiniiiiiiiii it ane e e e nes 306
Fig. 14-3 SW-DP acknowledgement timing ......ccoiiiiiiiiiiii i ea s 307
Fig. 15-1UART BlOCK Diagram. ... iieiiite it siesstesate et saeseessanesasesaneeaessaneaareannes 308

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.



RK3308 TRM-Part1

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

15-2UART Serial ProtoCOl. . .uiiiiiiiiii ittt i i s rr e raaeeaaas 309
15-3IrDA 1.0 it 309
15-4 UART Daud rate ..uvieiiiiiii ittt s e s e s e s s e rae e ees 310
15-5 UART Auto flow control block diagram ......ccoceiieiiiiiiiiiiii i eneneas 311
15-6 UART AUTO RTS TIMING ...utitiiteieiieeiee s seeaesasesnesnesanennssnesnesnnannesnesnnannss 311
15-7 UART AUTO CTS TIMING ... utiitiieiieiiteee et ee e aeensesnesesanennesnesnesnnsnneaneannannnns 311
15-8 UART NONE fifo MOAE ... e e e 329
15-9 UART Serial ProtOCO]. ..ttt i i i it e ra e raae e e e ranaeerans 330
15-10 UART CloCK generation ..o i i e e aee s 331
16-1 PWM BIOCK Diagram ...t e et seeseesne e sneeseesneanne s snnesnnesannennnernes 333
16-2 PWM Caplture MOe ...t s e et e e v e v e r e rn e s e naneenneennes 334
16-3 PWM Continuous Left-aligned Output Mode.......coiiiiiiiiiiiiiiii e 334
16-4 PWM Continuous Center-aligned Output Mode.......coooiiiiiiiiiiiiic e 335
16-5 PWM One-shot Center-aligned Output Mode.........ccoiiiiiiiiiiii i 335
17-1 T2C arChiteC U . e e 356
17-2 T2C DATA Validity veiineiiiii ittt et r e e e e r e a e e annaes 358
17-3 I2C Start and stop CONAItIONS ...vviieiiii i e 359
17-4 T2C ACKNOWIEAGE . uiiiii i i e e e 359
17-5 12C byte tran s r i 359
17-6 I12C Flow chat for transmit only mode........ccoiiiiiiiiiiii e 370
17-7 I2C Flow chat for receive only mode ......ceviiiiiiiiii i 371
17-8 I2C Flow chat for MiX MOde....ccviieii i e anee e 372
18-1 I2S/PCM controller (2 channel) Block Diagram .....ccoveviiiiiiniiieinienienneennsn 373
18-2 I2S transmitter-master & receiver-slave condition .........cccovieiiiiiiiiiiieiienns 374
18-3 I2S transmitter-slave & receiver-master condition ...........coovviiiiiiiiiininnns 374
18-4 12S normal mode timing format ... 375
18-5 I2S left justified mode timing format ........ccviiiiiii 375
18-6 I2S right justified mode timing format ..o 375
18-7 PCM early mode timing format.......cooviiiiii i e 375
18-8 PCM latel mode timing format........coiiiiiiii e 376
18-9 PCM late2 mode timing format........ccoiiiiiiii e 376
18-10 PCM late3 mode timing format........cooiiiiiiiii e 376
18-11 I2S/PCM controller transmit operation flow chart ... 387
18-12 I2S/PCM controller receive operation flow chart..........cocviiiiiiiiiiie e, 388
18-13 I25/PCM NOIrmMal MOAE oottt i it e s i e e e s eana e e e s s sannaeeeeereaannns 388
18-14 I2S/PCM TX COMIMON MO . uuiiiiiiiiiiiiittetiiiiisseeeessiinsssssessssannsssseesssnnnnns 389
18-15I2S5/PCM RX COMMON MOAE . uuiiiiiiiiiiiiiii et iiiiiieee e ssiiissseeesssaisssseesssnnnnns 389
19-1 12S/PCM/TDM controller (8 channel) Block Diagram .........ccvevviiiiiiiniinennnnnns 391
19-2 I2S transmitter-master & receiver-slave condition ..........cccoeviiiiiiiieiienne, 392
19-3 I2S transmitter-slave & receiver-master condition ..........cceeviiiiiiiiieniennn, 392
19-4 12S normal mode timing format ..o 392
19-5 12S left justified mode timing format ... 392
19-6 12S right justified mode timing format ... 393
19-7 PCM early mode timing format........coiiiiiiiiii e 393
19-8 PCM latel mode timing format........ccoviiiiiiii 393
19-9 PCM late2 mode timing format........ccoiiiiiiiii 394
19-10 PCM late3 mode timing format.......coooviiiiiiii e 394
19-11 I2S/PCM/TDM controller transmit operation flow chart................cool. 415
19-12 I12S/PCM/TDM controller receive operation flow chart..............cooiiienn, 416
19-13 I2S5/PCM NOImMal MOAE c.uuiiiiiii i i e v e s e s ra e rae e e raneeerananernns 416
19-14 I2S5/PCM TX COMMON MOAE . uutiiiitiiiiineteeesrrriinsteeeessrannnsereersrainnssreesremnnnns 417
19-15 I25/PCM RX COMMON MOAE . uuiiiiiiiiiiiieeessrsiinsteeeessrannnseeeessrannnssneessennnnns 417
20-1 SPI Controller BIOCK diagram ...c..eieiieiieiie i seseseanaesneeneaeanes 419
20-2 SPI Master and Slave Interconnection ........c.cviiiiiiiiii e 420
20-3 SPI Format (SCPH=0 SCPOL=0)....ttittittrueiitiieiinereineanneserneannannsserneaneanes 420
20-4 SPI Format (SCPH=0 SCPOL=1)...iittitiitiiiiitiiniieiieeaeaaese e eaaaaneaneaeaneanes 421
20-5 SPI Format (SCPH=1 SCPOL=0)....ttitiruiruiritiininiereinninnssnernesinsnnsserneannas 421

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.



RK3308 TRM-Part1

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

20-6 SPI Format (SCPH=1 SCPOL=1)...iitiitiitirniiitiininierernesnnssesnesnnsnassnssesnesaes 421
20-7 SPI Master transfer flow diagram ...c.ooiiiiiiiiii i i e e 431
20-8 SPI Slave transfer flow diagram .....c.oiiiiiiiiiiii i e 432
B R ] O Y e ] = o B = 433
B T | = o1 o] == 434
B ] o o oo o = 434
21-4 Slave MOAE WHIEE v e 443
21-55lave MO FEAA .. vt 444
21-6 mMaster MOde flOW ...o.ueiii e 445
B ] o I o 0T o = 445
PP RN L €123 (01 o] [eTe] 1qs [ =To ] =1 o o P 446
22-2 GPIO Interrupt RTL BIOCK Diagram ...cicueiiiiiiiiiie i st site it sieeseennneaas 447
23-1 Wake-Up Frame Filter Register......ccviiiiiiiiiii i e 524
24-1 WDT BIOCK diagram et i e sttt a e reeaaneaas 526
24-2 WDT Operation FIOW ... .ueieiiiiie s s e e s e v s e se e re e ranesane e snernnenns 530
25-1 RK3308 SAR-ADC block diagram ....uiieiieeiiiiiie e se e e e aaenneneaeanes 531
25-2 SAR-ADC timing diagram in single-sample conversion mode..............cevvivenns 533
26-1 TS-ADC Controller BIoCK Diagram ....c.ciiiiiiiiiii i i i it i sse s aieeaas 535
26-2 the start flow to enable the sensor and adC.........covveiiiiiiiiii i 543
27-1 Timer BlOCK Diagram ..o i e e ettt ae e e aaeeaas 546
DA 1o g 1= ol U 1= T < o P 547
27-3 Timing between timer_en and timer_clK.....coooiiiiiii i 549
28-1 SPDIF transmitter BIOCK Diagram ....c.viieeiieiiii i siee s e v snneenneennnenns 550
28-2 SPDIF Frame FOrmat ....uoiiiiiiiii i e s r e e e e reeeas 551
28-3 SPDIF Sub-frame FOrmat .....ooueiiiiii e 551
28-4 SPDIF Channel Coding ..uuiiuiiiiiiii i it e e it eraeeaas 552
28-5 SPDIF Preamble .. i 553
28-6 SPDIF transmitter operation flow chart.........ccoviiiiii e 561
29-1 SPDIF receiver BIOCK Diagram .. .c.ueeeeiieeiiesieesanesanesanessnsssanssanssaneesnneannenns 562
29-2 SPDIF Frame FOrmat .. v s e s s e s e raeaas 563
29-3 SPDIF Sub-frame FOrmat .....coveiiiiii e 563
29-4 SPDIF Channel CodiNg ...iuuiiiiiiiiiiiiiiere st as s e s e s e aneseannanes 564
29-5 SPDIF Preamble. i e 564
29-6 SPDIF receiver operation flow chart.......oooviiiiii e 573

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.



RK3308 TRM-Part1

Table Index
Table 1-1 RK3308 AdAress MappPing «oueiieiiiiiiiie i iis st site i ste st e sateaaneaaneeaneeraneans 12
Table 1-2 RK3308 remap fUNCEION ..uii it i r s v e v rra e rne e raneees 13
Table 1-3 RK3308 Interrupt connection list........ccviiiiiiiii i e 16
Table 1-4 RK3308 DMACO hardware request connection list.........ccooiiiiiiiiiiiii s 19
Table 1-5 RK3308 DMAC1 hardware request connection list.........ccoooiiiiiiiiiiiiin s 19
Table 2-1 Source Clock Limitation of Fractional Divider.........coooviiiiiiiiiiiiiiiinens 108
Table 2-2 Clock Limitation of reSet .......ocviiiiiiiiii e 109
Table 3-1 CPU Configuration . ... it aee s 111
Table 7-1 Relation between ASP_CLK and sample rate ........covviiiiiiiii i e e 134
Table 7-2 ASPC Interface DeSCription ......viiieiiiiii i re e sanea e eeanans 142
Table 8-1 Supported Data Formats in Different Modes.......c.coiiiiiiiiiiiiiiiic e 145
Table 9-1 DMACO Request Mapping Table ....c.ciiiiiiiii i e 186
Table 9-2 DMAC1 Request Mapping Table ....c.oiiiiiiiii i 186
Table 9-3 DMACO boot iNterface. ..o e e ane s 244
Table 9-4 DMACL boot iNterface. ..o e e ane s 244
Table 9-5 Source Size iN CCRN .. .uiiiei i e s e rane e rn e ran e raneeanne s 249
Table 9-6 DMAC INStrUCLION SEES . .uuuiiiiiiii i e e aeans 249
Table 9-7 DMAC instruction @nNCOdiNg......ccviiiiiiiiiiii i i s 250
Table 10-1 CPU interface conNeCtiVItY ...oviuiiiiiii i e 251
Table 11-1 RK3308 Power Domain and Voltage Domain SUMMaAry ......c.cveevvievvinennnnnnns. 252
Table 11-2 LOW POWeEr State ...t s r e e rn e e naneennnennes 276
Table 11-3 Debug IO MUX ...t e e e e e e e e e e e e an e e e aeannans 276
Table 12-1 NANDC Address MappPing ...cuiiieiieiiii i i i e i r et et anee s 280
Table 12-2 NANDC Interface DesCriplion ...uiiuiiii i i 298
Table 12-3 NANDC Interface CoOnNECTION ....uvieiiiiiiiie i aes e reaeas 299
Table 14-1 Debug Address Mapping Table .....coieiiiiii s 305
Table 14-2 SW-DP Interface DesCription ....ccviieiiii i raneaaneennes 307
Table 15-1 UART Interface DesCription .. .cviieiii i s snesnesseeraeenaneannnennes 328
Table 15-2 UART baud rate configuration ........c.ccoiiiiiiiiii e 331
Table 15-3 UART baud rate configuration.........cviiiiiiiiiii i e s 332
Table 15-4 UART dma_req enable configuration ..........ccoiiiiiiiiiiiiii e 332
Table 16-1 PWM Interface DesCriplion ...ocvviieiii i s ree v e rane e nnne s 353
Table 17-1I2C Interface DesSCriPlioN ..o.uuiireii i e s s e rareraneaanne s 368
Table 18-1 I2S02CH Interface DesCription . .c.viie i eaneeenes 386
Table 18-2 I2S12CH Interface DesCriplion ....c.viiiiieiiiiiiiiie e e e 386
Table 19-1 I2S Interface DesCription .....c.vieiiiiiiii i e eaeaas 412
Table 20-1 1SPI interface desCription ....c.viiieiiii e eeas 429
Table 21-11SFC interface desCriplion . .....cviiiiii i e e anee s 442
Table 22-1 GPIO interface desCription .....c.viiiiii i eaee s 451
Table 23-1 RMII Interface DesSCHiPioN ..uocuviiiiii i e eanee s 513
Table 27-1 Timer Internal Address Mapping Table........coviiiiiiiiii s 547
Table 28-1 spdif transmitter iNterface .......oovieiiii s 560
Table 29-1 SPDIF receiver iNterface ...o.ovviiiiiiiii e eaeaas 572
Table 30-1 GRF Address Mapping Table.....ciiiiiiiii i s e 574

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

10



RK3308 TRM-Part1

Warranty Disclaimer

Rockchip Electronics Co., Ltd makes no warranty, representation or guarantee (expressed, implied, statutory, or otherwise) by
or with respect to anything in this document, and shall not be liable for any implied warranties of non-infringement,
merchantability or fitness for a particular purpose or for any indirect, special or consequential damages.

Information furnished is believed to be accurate and reliable. However, Rockchip Electronics Co.,Ltd assumes no responsibility
for the consequences of use of such information or for any infringement of patents or other rights of third parties that may
result from its use.

Rockchip Electronics Co., Ltd’s products are not designed, intended, or authorized for using as components in systems
intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application
in which the failure of the Rockchip Electronics Co., Ltd’s product could create a situation where personal injury or death may
occur, should buyer purchase or use Rockchip Electronics Co., Ltd’s products for any such unintended or unauthorized
application, buyers shall indemnify and hold Rockchip Electronics Co., Ltd and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, expenses, and reasonable attorney fees arising out of, either
directly or indirectly, any claim of personal injury or death that may be associated with such unintended or unauthorized use,
even if such claim alleges that Rockchip Electronics Co., Ltd was negligent regarding the design or manufacture of the part.

Copyright and Patent Right

Information in this document is provided solely to enable system and software implementers to use Rockchip Electronics
Co.,Ltd 's products. There are no expressed and patent or implied copyright licenses granted hereunder to design or fabricate
any integrated circuits or integrated circuits based on the information in this document.

Rockchip Electronics Co., Ltd does not convey any license under its copyright and patent rights
nor the rights of others.

All copyright and patent rights referenced in this document belong to their respective owners
and shall be subject to corresponding copyright and patent licensing requirements.

Trademarks

Rockchip and Rockchip™ logo and the name of Rockchip Electronics Co., Ltd’s products are trademarks of Rockchip Electronics
Co., Ltd. and are exclusively owned by Rockchip Electronics Co., Ltd. References to other companies and their products use
trademarks owned by the respective companies and are for reference purpose only.

Confidentiality
The information contained herein (including any attachments) is confidential. The recipient hereby acknowledges the
confidentiality of this document, and except for the specific purpose, this document shall not be disclosed to any third party.

Reverse engineering or disassembly is prohibited.

ROCKCHIP ELECTRONICS CO.,LTD. RESERVES THE RIGHT TO MAKE CHANGES IN ITS PRODUCTS OR PRODUCT
SPECIFICATIONS WITH THE INTENT TO IMPROVE FUNCTION OR DESIGN AT ANY TIME AND WITHOUT NOTICE
AND IS NOT REQUIRED TO UNDATE THIS DOCUMENTATION TO REFLECT SUCH CHANGES.

Copyright © 2018 Rockchip Electronics Co., Ltd.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or
by any means, electric or mechanical, by photocopying, recording, or otherwise, without the prior written consent of Rockchip
Electronics Co., Ltd.

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

11



RK3308 TRM-Part1

Chapter 1 System Overview

1.1 Address Mapping

RK3308 boot from internal BootROM, which supports remap function by software
programming. Remap is controlled by SGRF_SOC_CONO[8]. When remap is set to 1, the
BootROM is un-accessible and System SRAM is mapped to address 0xffff0000.

Table 1-1 RK3308 Address Mapping

Addr IP Addr IP Addr IP
No Secure OTPC Reserved BootROM(32K)/System SRAM(64K)
ff210000 ff3d0000 ffff0000
64K 192K 64K
Reserved VAD Reserved
ff200000 ff3c0000 fffc0000
64K 64K 192K
TSADC CTL VAD System SRAM(256K)
ff1f0000 ff3c0000 fff80000
64K 64K 256K
SARADC CTL SPDIF_8CH_RX Reserved
ff1e0000 ff3b0000 ff840000
64K 64K 7.25M
Reserved SPDIF_8CH_TX A35 DEBUG
ff1c0000 ff3a0000 ff800000
128K 64K 256K
TIMER_6CH_1 Reserved Reserved
ff1b0000 ff390000 ff600000
64K 64K 2M
TIMER_6CH_0 PDM_8CH DDR FireWall
ff1a0000 ff380000 ff5f0000
64K 64K 64K
Reserved Reserved Interconnect Service
ff190000 ff370000 ff5c0000
64K 64K 192K
PWM_4CH 12S_2CH_1 Reserved
ff180000 ff360000 ff590000
64K 64K 192K
Reserved 12S_2CH_0 GIC
ff150000 ff350000 ff580000
192K 64K 64K
SPI2 Reserved Reserved
ff140000 ff340000 ff570000
64K 64K 64K
SPI1 12S_8CH_3 Audio Codec PHY
ff130000 ff330000 ff560000
64K 64K 64K
SPIO 12S_8CH_2 CPU BOOST
ff120000 ff320000 ff550000
64K 64K 64K
Reserved 12S 8CH_1 OTP Masker
ffOf0000 ff310000 ff540000
192K 64K 64K
UART4 12S_8CH_O0 DDR PHY
ff0e0000 ff300000 ff530000
64K 64K 64K
UART3 CRYPTO PMU
ff0d0000 ff2f0000 ff520000
64K 64K 64K
UART2 VOP Reserved
ff0c0000 ff2e0000 ff510000
64K 64K 64K
UART1 DMAC1 CRU
ffOb0000 ff2d0000 ff500000
64K 64K 64K
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Addr IP Addr IP Addr IP
UARTO DMACO Reserved
ff0a0000 ff2c0000 ff4f0000
64K 64K 64K
Reserved SGRF MAC
ff090000 ff2b0000 ff4e0000
64K 64K 64K
WDT Secure OTPC Reserved
ff080000 ff2a8000 ff4d0000
64K 32K 64K
12C3 KEY Reader SFC
ff070000 ff2a0000 ff4c0000
64K 32K 64K
12C2 Secure DMAC1 NANDC
ff060000 ff290000 ff4b0000
64K 64K 64K
12C1 Secure DMACO SDIO
ff050000 ff280000 ff4a0000
64K 64K 64K
12C0 Reserved EMMC
ff040000 ff270000 ff490000
64K 64K 64K
DDR STANDBY GPIO4 SD/MMC
ff030000 ff260000 ff480000
64K 64K 64K
DFI MONITOR GPIO3 Reserved
ff020000 ff250000 ff460000
64K 64K 128K
DDR UPCTL GPIO2 USB2.0 HOST OHCI
ff010000 ff240000 ff450000
64K 64K 64K
GRF GPIO1 USB2.0 HOST EHCI
ff000000 ff230000 ff440000
64K 64K 64K
DDR GPIOO USB2.0 OTG
00000000 ff220000 ff400000
4080M 64K 256K

The following table shows the BootROM /System SRAM address before and after remapping.
Before remapping, Oxfff80000 and Oxffff0000 is the base address for System SRAM and
BootROM separately. After remapping, BootROM could not be accessed, both 0xfff80000 and
Oxffff0000 are the base address for System SRAM and only 64KB System SRAM space could
be accessed from 0xffff0000 base address.

Table 1-2 RK3308 remap function
Before remap After remap

System SRAM(256K) System SRAM(256K)
fff80000 56K fff80000/ffff0000 256K@fff80000
64K@ffff0000
FF0000 BootROM(32K) N/A BootROM(32K)
64K N/A

1.2 System Boot

RK3308 provides system boot from off-chip devices such as NAND Flash, eMMC memory,
Serial NAND or NOR Flash, SDMMC card. When boot code is not ready in these devices, the
boot code can be programmed through USB OTG interface by running ROM code in
BootROM. All of the ROM code is hard code in internal BootROM. Below figure shows the
procedure of ROM code execution.

The following features are supported by ROM code.

® Support system boot from the following device:
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Asynchronism NAND Flash, 8bit data width
eMMC Interface, 8bits data width

Serial NOR Flash, 1bit data width

SDMMC Card, 4bits data width

® Support system code download by USB OTG

Following figure shows RK3308 boot procedure flow.
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CPU get first instruction from address
0xffff0000,
romcode start to run

Check ID BLOCK from
external Nand Flash device

ID BLOCK correct?

No

Check ID BLOCK from
external eMMC device

Yes

ID BLOCK correct?

Check ID BLOCK from
external SPI Nor Flash

Yes
ID BLOCK correct?

A A4

1.Read DRAM initialization code to internal SRAM
2.Run DRAM initialization code to do DRAM initialization

3.Transfer boot code to DRAM
4.Run boot code

A A

No

=

Check ID BLOCK from
external SPI Nand Flash

ID BLOCK correct? Yes

No

i

Check ID BLOCK from
external SDMMC card

ID BLOCK correct? Yes

No

i

Initialize USB port

A 4

1.Wait request for download DRAM initialization code
2.Download DRAM initialization code to internal SRAM
3.Run DRAM initialization code

4.Wait request for download loader image code
5.Download loader image code to DRAM

6.Run loader image

) 4

Fig. 1-1 RK3308 boot procedure flow
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1.3 System Interrupt Connection

RK3308 provides an General Interrupt Controller(GIC) for CPU, which has 89 SPI (shared
peripheral interrupts) interrupt sources and 4 PPI (Private peripheral interrupt) interrupt
sources and separately generates one nIRQ and one nFIQ to each CPU Core. The triggered
level type for each SPI interrupt is high and for each PPI interrupt is low, both of them is
Non-programmable. The detailed interrupt sources connection is shown below. For detailed
GIC setting, please refer to GIC Chapter.

Table 1-3 RK3308 Interrupt connection list

16 Reserved Low level
17 Reserved Low level
18 Reserved Low level
19 Reserved Low level
20 Reserved Low level
21 Reserved Low level
22 Reserved Low level
23 Reserved Low level
PPI 24 Reserved Low level
25 Reserved Low level
26 NCNTHPIRQ Low level
27 NnCNTVIRQ Low level
28 Reserved Low level
29 NCNTPSIRQ Low level
30 NCNTPNSIRQ Low level
31 Reserved Low level
32 DMACO High level
33 DMACO_IRQ_ABORT High level
34 DMAC1 High level
35 DMAC1_IRQ_ABORT High level
36 Reserved High level
37 Reserved High level
38 Reserved High level
39 Reserved High level
40 DDR UPCTL High level
41 DFI MONITOR High level
SPI 42 WDT High level
43 12C0 High level
44 I2C1 High level
45 12C2 High level
46 12C3 High level
47 SPIO High level
48 SPI1 High level
49 SPI2 High level
50 UARTO High level
51 UART1 High level
52 UART2 High level
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53 UART3 High level
54 UART4 High level
55 PWM_4CH High level
56 PWM_4CH_PWR High level
57 TIMER_6CH_0(0) High level
58 TIMER_6CH_0(1) High level
59 TIMER_6CH_0(2) High level
60 TIMER_6CH_0(3) High level
61 TIMER_6CH_0(4) High level
62 TIMER_6CH_0(5) High level
63 TIMER_6CH_1(0) High level
64 TIMER_6CH_1(1) High level
65 TIMER_6CH_1(2) High level
66 TIMER_6CH_1(3) High level
67 TIMER_6CH_1(4) High level
68 TIMER_6CH_1(5) High level
69 SARADC CTL High level
70 TSADC CTL High level
71 Reserved High level
72 GPIOO High level
73 GPIO1 High level
74 GPIO2 High level
75 GPIO3 High level
76 GPIO4 High level
77 CRYPTO High level
78 VOP_INTR High level
79 Reserved High level
80 I12S_8CH_O High level
81 I2S_8CH_1 High level
82 I12S_8CH_2 High level
83 I12S_8CH_3 High level
84 12S_2CH_O High level
85 I2S_2CH_1 High level
86 PDM_8CH High level
87 SPDIF_8CH_TX High level
88 SPDIF_8CH_RX High level
89 VAD High level
90 Reserved High level
91 Reserved High level
92 SECURE_QOTPC High level
93 NO_SECURE_OTPC High level
94 KEY_READER High level
95 OTP_MASKER High level
96 MAC_INTR High level
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97 MAC_INTR_PMT High level
98 USB2.0 OTG High level
99 USB2.0 OTG BVALID High level
100 UsB2.0 OTG ID High level
101 USB2.0 OTG LINESTATE High level
102 USB2.0 OTG DISCONNECT High level
103 USB2.0 HOST EHCI High level
104 USB2.0 HOST OHCI High level
105 USB2.0 HOST ARB High level
106 USB2.0 HOST LINESTATE High level
107 USB2.0 HOST DISCONNECT High level
108 SD/MMC High level
109 EMMC High level
110 SDIO High level
111 ~ SD/MMC DETECT PIN High level
112 SD/MMC DETECT High level
113 NANDC High level
114 SFC High level
115 ~nPMUIRQ[0] High level
116 ~nPMUIRQ[ 1] High level
117 ~nPMUIRQ[2] High level
118 ~nPMUIRQI[3] High level
119 Reserved High level
120 Reserved High level
121 Reserved High level
122 Reserved High level
123 ~nCOMMIRQ[0] High level
124 ~nCOMMIRQI1] High level
125 ~nCOMMIRQI[2] High level
126 ~nCOMMIRQI3] High level
127 ~nAXIERRIRQ High level
128 Reserved High level
129 Reserved High level
130 Reserved High level
131 Reserved High level
132 Reserved High level
133 Reserved High level
134 Reserved High level
135 Reserved High level
136 Reserved High level
137 Reserved High level
138 Reserved High level
139 Reserved High level
140 Reserved High level
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141 Reserved High level
142 CPU_SLV_ERROR High level
143 PERF_INT_CA35 High level
144 PMU High level
145 HWFFC_INTR High level
146 HPDET High level
147 Reserved High level
148 Reserved High level

1.4 System DMA Hardware Request Connection

RK3308 provides two DMAC in the system. The handshake channel number between
peripheral and DMAC is described in this section. For detailed descriptions of DMAC, please
refer to DMAC Chapter

Table 1-4 RK3308 DMACO hardware reiuest connection list

0 SPIO tx High level

1 SPIO rx High level

2 SPI1 tx High level

3 SPI1 rx High level

4 UARTO tx High level

5 UARTO rx High level

6 UART1 tx High level

7 UART1 rx High level

8 UART2 tx High level

9 UART2 rx High level

10 UART3 tx High level

11 UART3 rx High level

Table 1-5 RK3308 DMAC1 hardware reiuest connection list
0 I12S_8CH_0 tx High level
1 I2S_8CH_O0 rx High level
2 I2S_8CH_1 tx High level
3 I2S _8CH_1 rx High level
4 I2S _8CH_2 tx High level
5 I2S 8CH_2 rx High level
6 Reserved High level
7 I2S 8CH_3 rx High level
8 I2S _2CH_O tx High level
9 I2S 2CH_O rx High level
10 Reserved High level
11 I12S5_2CH_1 rx High level
12 PDM_8CH rx High level
13 SPDIF_8CH_TX tx High level
14 SPDIF_8CH_RX rx High level

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 19



RK3308 TRM-Part1

15 PWM_4CH rx High level
16 SPI2 tx High level
17 SPI2 rx High level
18 UART4 tx High level
19 UART4 rx High level
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Chapter 2 Clock & Reset Unit (CRU)
2.1 Overview

The CRU is an APB slave module that is designed for generating all of the internal and
system clocks, resets of chip. CRU generates system clocks from PLL output clock or
external clock source, and generates system reset from external power-on-reset, watchdog
timer reset or software reset or temperature sensor.

CRU supports the following features:

Compliance to the AMBA APB interface

Embedded 4 PLLs

Flexible selection of clock source

Supports the respective divided clocks

Supports the respective gating of all clocks

Supports the respective software reset of all modules

2.2 Block Diagram

CRU comprises with:

PLL

Register configuration unit
Clock generate unit

Reset generate unit

apb_cru(CRU clk_gen(CGU) Control
Register Signal

APB Groups)
Interface l
Clock &

PLL rst_gen(RGU) Reset

Fig. 2-1 CRU Block Diagram

2.3 Function Description

2.3.1 PLL

There are 4 PLLs in the chip: ARM PLL, DDR PLL, VOICE PLLO and VOICE PLL1.

PLL is a general purpose, high-performance PLL-based clock generator. The PLL is a multi-
function, general purpose frequency synthesizer. Ultra-wide input and output ranges along
with best-in-class jitter performance allow the PLL to be used for almost any clocking
application. With excellent supply noise immunity, the PLL is ideal for use in noisy mixed
signal SoC environments.

All PLL supports the following features:

Input frequency range:1MHz to 800MHz (Integer Mode) and 10MHz to 800MHz
(Fractional Mode)

Output Frequency Range:16MHz to 3.2GHz

24bit fractional accuracy, and fractional mode jitter performance to nearly match integer
mode performance.

4:1 VCO frequency range allows PLL to be optimized for minimum jitter or minimum
power.

Isolated analog supply(1.8V) allows for excellent supply rejection in noisy SoC
applications.

Lock Detect Signal indicates when frequency lock has been achieved.

PLL block diagram is in following figure.
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VDDHYV (IO Voltage)
VDDPQST (Core Voltage)
VDDREF (Gore Voltage) |7 Lock Detect

L+ 1-8 PFD

REFDIV ﬁ'b:|’

LOCK

FOUTVCO

FREF

1

+1-7 +1-7 [
Ib 3 b} BY:[SS
POSTDIVI  POSTDIV2

FOUTPOSTDIV

Feedback Divide :TSH-:—]IE:SU
||+ 16-3200 Integer L 2 (4-phase) FOUTTPHTD
+ 20-320 Fractional

: FOUT2
12'b * —*2
) : FOUT3
FBDIV 12'b — AL N bit D _E
FRAC pLYG 0-0.999999340395 /' FOUT4
-

CLKSSCG

Fig. 2-2 PLL Block Diagram
The REF(reference clock) of all PLL is xin_osc0(24MHz crystal oscillator), and only the output
clock FOUTPOSTDIV(PLL post divided output) is used in the SoC.
The setting(REFDIV, FBDIV, FRAC, POSTDIV1 and POSTDIV2) of all PLL are controlled by
CRU registers. A submodule HWFFC (hardware fast frequency change) is designed for
changing the APLL frequency with few software interactions. So the setting of APLL also can
be controlled by hardware, and the actually setting can be read by some shadow registers
when HWFFC mode is enabled.
For each PLL, a submodule SSMOD(Spread spectrum modulator) is designed to work with
PLL to produce SSCG(spread spectrum clock generation). SSCG is used to reduce peak EMI.
SSMODE can use internal or external wave table, and the external wave table are controlled
by CRU registers.
2.3.2 Reset Generate Unit(RGU)
RGU generate the reset of all module in SoC. Almost all module have 6 reset source as the
following figure shows. The *xxx’ in the figure is the module name.

NPOR - sysrstn chiprstn
gllittceP: > chiprst counter > rstn_ip rstn_pre
II rstn counter >

>
>

soc_wdt_rstn

sync
soc_tsadc_rstn logic
=

rstn_pre

~xxx_softrstn_req
— > resetn_xxx

glb_srstn_1 Il syne
—>

S
logic

glb_srstn_2

Fig. 2-3 Reset Architecture Diagram
The reset source are:
® NPOR(Negative Power On Reset): hardware reset from I0.

® oc_wdt_rstn: reset from WDT IP in SoC.

® soc_tsadc_rstn: reset from TS-ADC IP in SoC.

® xxx_softrstn_req: software reset request by programming CRU register SOFTRST_CONX.
each bit of SOFTRST_CONX is separated to different module.

® (glb_srstn_1: global software first reset by programming CRU register
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CRU_GLB_SRST_FST as 0xfdb9
® (glb_srstn_2: global software second reset by programming CRU register
CRU_GLB_SRST_SND as Oxeca8
The two global software resets will be self-cleared by hardware. glb_srstn_1 will reset the all
logic, and glb_srstn_2 will reset the all logic except GRF, SGRF and all GPIOs.
2.3.3 Clock Generate Unit(CGU)
CGU generate the clock of all modules in SoC. A full architecture with basic unit and clock
source is as following figure. For each module clock, it may be part of full architecture base
the requirement.

APLL_SLOW_MUX -
DPLL_SLOW_MUX - >
VPLLO_SLOW_MUX - >
VPLL1_SLOW_MUX
USBPHY_PLL_SLOW_MUX -
xin_oscO -

10}08j0S

10108j0S

DivFree
DivFree50

10)0819S

DivFreeNP5

Fig. 2-4 Clock Architecture Diagram

The basic units are:
® Gating
® Selector
® Divfree(Glitch free divider)

B clk_out_freq=clk_in_freqg/divisor

B When divisor is even, the clock duty cycle of clk_out is 50%

B When divisor is odd, the clock duty cycle of clk_out is not 50%
® Fracdiv(Fractional divider)

B clk_out_freq=clk_in_freg*numerator/denominator, both numerator and denominator

are 16 bits

® Divfree50(Glitch free divider for duty cycle 50%)

B clk_out_freq=clk_in_freq/divisor

B When divisor is even or odd, the clock duty cycle of clk_out is 50%
® DivFreeNP5(Glitch free divider for null point 5)

B clk_out_freq= 2*clk_in_freq/(2*div_con+3)

B The clock duty cycle of clk_out is not 50%
The setting of all basic units are controlled by CRU registers. Especial for core, the setting
also can be controlled by submodule HWFFC, the actually setting can be read by some
shadow registers when HWFFC mode is enabled.

2.4 Register Description

2.4.1 Registers Summary

Name Offset |Size Reset Description
Value
CRU_APLL CONO 0x0000 w 0x00003064 |APLL configuration registerQ
CRU APLL CON1 0x0004 w 0x00001041 |APLL configuration registerl
CRU APLL CONZ2 0x0008 w 0x00000001 |APLL configuration register2
CRU APLL CON3 0x000c w 0x00000007 |APLL configuration register3
CRU APLL CON4 0x0010 w 0x00007f00 [APLL configuration register4
CRU_DPLL CONO 0x0020 w 0x00002064 |DPLL configuration registerQ
CRU DPLL CON1 0x0024 w 0x00001041 [DPLL configuration registerl
CRU _DPLL CONZ2 0x0028 w 0x00000001 |DPLL configuration register2
CRU_DPLL CON3 0x002c w 0x00000007 |DPLL configuration register3
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R
Name Offset |Size eset Description
Value
CRU DPLL CON4 0x0030 W 0x00007f00 [DPLL configuration register4
CRU VPLLO CONO 0x0040 w 0x00001028 |VPLLO configuration register0
CRU VPLLO CON1 0x0044 W 0x00000041 [VPLLO configuration registerl
CRU VPLLO CONZ2 0x0048 W 0x00f5c28f |VPLLO configuration register2
CRU VPLLO CON3 0x004c W 0x00000007 |VPLLO configuration register3
CRU VPLLO CON4 0x0050 W 0x00007f00 [VPLLO configuration register4
CRU VPLL1 CONO 0x0060 w 0x00001021 |VPLL1 configuration register0
CRU VPLL1 CON1 0x0064 w 0x00000041 |VPLL1 configuration registerl
CRU VPLL1 CON2 0x0068 w 0x00de69ad |VPLL1 configuration register2
CRU VPLL1 CON3 0x006c w 0x00000007 |VPLL1 configuration register3
CRU VPLL1 CON4 0x0070 W 0x00007f00 [VPLL1 configuration register4
CRU MODE 0x00a0 W 0x00000000 |MODE register
CRU MISC 0x00a4 W 0x00000000 [MISC register
hold
CRU GLB CNT TH 0x00b0  |W  |0x00000000 |G/0P2! reset counter thresho
register
CRU GLB RST ST 0x00b4 w 0x00000000 |Global reset state register
CRU GLB SRST FST 0x00b8 w 0x00000000 |Global software first reset register
lobal sof
CRU GLB SRST SND  |0x00bc  |w  |0x00000000 |C'0Pa! software second reset
register
CRU GLB RST CON 0x00c0 w 0x00000000 |Global reset control register
CRU GLB PLL LOCK 0x00c4 W 0x00003a98 |Global PLL lock register
CRU_HWFFC_CONO 0x00e0  |W  |0x00000000 | 2rdware fast frequency change
control registerQ
Hardware fast frequency change
CRU HWFFC TH 0x00e8 W 0x0000030f .
threshold register
Hardware fast frequency change
CRU HWFFC INTSTS 0x00ec w 0x00000000 |, .
interrupt status register
APLL fi i h
CRU APLL CONO S 0x00f0  |W  |0x00003064 |\"EE configuration shadow
registerQ
L fi i h
CRU APLL CON1 S 0x00f4  |W  |0x00001041 |F - configuration shadow
registerl
I | clock select and divid
CRU CLKSEL CONO S  |ox00f8  |Ww  |0x00001300 | ternal clock select and divide
shadow register0
I | clock sel d divid
CRU_CLKSEL CONO 0x0100 |W  [0x00001300 |I"tern@l clock select and divide
registerQ
CRU CLKSEL CON1 0x0104 |W  |0x00000080 |I"ternal clock select and divide
registerl
CRU_CLKSEL CON2 0x0108  |W  |0x00000300 |I"ternal clock select and divide
register2
CRU CLKSEL CON3 0x010c  |W  |0x00000000 |I"ternal clock select and divide
register3
CRU CLKSEL CON4 0x0110  |W  |0x00007530 |I"ternal clock select and divide
register4
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| clock sel ivi
CRU CLKSEL CONS5 0x0114 |W  |0x00000005 |"ternal clock select and divide
register5
I | clock sel ivi
CRU CLKSEL CONG6 0x0118 |W  |0x00000b0p |MteMal clock select and divide
register6
lect and divid
CRU_CLKSEL CON7 0x01lc |W  |0x00000305 |"ternal clock select and divide
register?/
lect and divid
CRU_CLKSEL CONS8 0x0120 |W  |0x00000007 |"ternal clock select and divide
register8
lect and divid
CRU_CLKSEL CON9 0x0124 |W  |0x00000000 |"ternal clock select and divide
register9
lect and divid
CRU CLKSEL CON10 0x0128 |W  |0x0000000p |MteMMal clock select and divide
register10
I | clock sel ivi
CRU CLKSEL CON11 0x012¢c  |W  |0x0000000b |["teral clock select and divide
registerll
| clock sel ivi
CRU CLKSEL CON12 0x0130 |W  |0x00000000 |"teMal clock select and divide
registerl2
I | clock sel ivi
CRU CLKSEL CON13 0x0134 |W  |0x0000000p |MteMal clock select and divide
registerl3
I | clock sel ivi
CRU CLKSEL CON14 0x0138 |W  |0x0000000p |MtEMal clock select and divide
registerl4
—
CRU CLKSEL CON15 0x013c  |W  |0x00000000 |"ternal clock select and divide
registerl5
- —
CRU CLKSEL CON16 0x0140 |W  |0x0000000p |"teMMal clock select and divide
register16
CRU CLKSEL CON17 0x0144 |W  |0x0000000p |teMMal clock select and divide
registerl?7
CRU CLKSEL CON18 0x0148 |W  |0x00000000 |"ternal clock select and divide
registerl8
I | clock sel divid
CRU CLKSEL CON19 0x0l4c  |W  |0x0000000b |IMteral clock select and divide
registerl9
I | clock sel d divid
CRU CLKSEL CON20 0x0150 |W  |0x0000000b |-nternal clock select and divide
register20
I | clock select and divid
CRU CLKSEL CON21 0x0154 |W  |0x00000000 |-nternal clock select and divide
register21
I | clock select and divid
CRU_CLKSEL CON22 0x0158 |W  |0x0000000b |-Nternal clock select and divide
register22
lect ivi
CRU CLKSEL CON23 0x015c  |W  |0x0000000p |teMMal clock select and divide
register23
CRU CLKSEL CON24 0x0160 |W  |0x00000000 |"ternal clock select and divide
register24
lect ivi
CRU CLKSEL CON25 0x0164 |W  |0x00000005 |"ternal clock select and divide

register25
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| clock sel ivi
CRU CLKSEL CON26 0x0168 W 0x00000005 Intgrna clock select and divide
register26
I | clock sel ivi
CRU CLKSEL CON27 0x016¢ W 0x00000005 ntgrna clock select and divide
register27
t and divid
CRU CLKSEL CON28 0x0170 W 0x00000005 Inte.rnal clock select and divide
register28
t and divid
CRU CLKSEL CON29 0x0174 W 0x0000000b Inte.rnal clock select and divide
register29
lect and divid
CRU CLKSEL CON30 0x0178 W 0x0000000b Inte.rnal clock select and divide
register30
t and divid
CRU CLKSEL CON31 0x017c W 0x0000000b Inte.rnal clock select and divide
register31
I | clock sel ivi
CRU CLKSEL CON32 0x0180 W 0x0000000b ntgrna clock select and divide
register32
| clock sel ivi
CRU CLKSEL CON33 0x0184 W 0x00000001 Intgrna clock select and divide
register33
I | clock sel ivi
CRU CLKSEL CON34 0x0188 W 0x00000017 ntgrna clock select and divide
register34
I | clock sel ivi
CRU CLKSEL CON35 0x018c W |l0x00000010 ntgrna clock select and divide
register35
divid
CRU CLKSEL CON36 0x0190 W lox00000005 Inte.rnal clock select and divide
register36
I t . .
CRU CLKSEL CON37 0x0194 W 0x00000b0b Inte.:rnal clock select and divide
register37
CRU CLKSEL CON38 0x0198 W lox00000007 Inte.:rnal clock select and divide
register38
t —
CRU CLKSEL CON39 0x019¢ W 0x00000003 Inte.:rnal clock select and divide
register39
I | clock sel ivid
CRU CLKSEL CON40 0x01a0 W 0x00000003 nt(?rna clock select and divide
register40
I | clock sel ivi
CRU CLKSEL CON41 0x01a4 W 0x00000003 nt(?rna clock select and divide
register41
I | clock select and divid
CRU CLKSEL CON42 0x01a8 W |0x00004004 ntgrna clock select and divide
register42
I | clock select and divid
CRU CLKSEL CON43 0x01ac W |0x00008017 ntgrna clock select and divide
register43
I t - .
CRU CLKSEL CON44 0x01b0 W |0x0000009d Intgrnal clock select and divide
register44
I t - .
CRU CLKSEL CON45 0x01b4 W |0x00000909 Intgrnal clock select and divide
register45
k select ivi
CRU CLKSEL CON46 0x01b8 W lox0000000f Internal clock select and divide

register46
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CRU CLKSEL CON47 0x0lbc  |W  |0x00000000 |MteMal clock select and divide
registerd47

CRU CLKSEL CON48 0x01c0 |W  |0x00000009 |Mternal clock select and divide
register48

CRU CLKSEL CON49 0x01c4 |W  |0x00000000 |Mternal clock select and divide
register49

CRU CLKSEL CONS50 0x01c8 |W  |0x00000003 |Mternal clock select and divide
register50

CRU CLKSEL CONS51 ox0lcc |W  |0x00000000 |Mternal clock select and divide
register51

CRU CLKSEL CONS52 0x01d0  |w  |ox00000111 |"ternal clock select and divide
register52

CRU CLKSEL CONS53 0x01d4 |W  |0x00000000 |MteMal clock select and divide
register53

CRU CLKSEL CON54 0x01d8  |W  |ox00000013 |[Nternal clock select and divide
register54

CRU CLKSEL CONS55 ox0ldc |W  |0x00000000 |MteMal clock select and divide
register55

CRU CLKSEL CONS6 0x01e0 |W |ox00000111 |Mternal clock select and divide
register56

CRU CLKSEL CON57 0x0le4 |W  |0x00000000 |Mternal clock select and divide
register57

CRU CLKSEL CONS5S 0x0le8 |W  |0x00000013 |"ternal clock select and divide
register58

CRU CLKSEL CON59 ox0lec |W  |0x00000000 |Mternal clock select and divide
register59

CRU CLKSEL CON60 0x01f0  |W  |ox00000111 |"ternal clock select and divide
register60

CRU CLKSEL CON61 0x01f4  |W  |ox00000000 |FterNal clock select and divide
register61

CRU CLKSEL CON62 0x01f8  |W |ox00000013 |Fternal clock select and divide
register62
I | clock sel ivi

CRU_CLKSEL CON63 ox0lfc  |W  |ox00000000 |Fter@l clock select and divide
register63
I | clock sel ivi

CRU CLKSEL CON64 0x0200 |W  |ox00000111 |Fternal clock select and divide
register64

CRU CLKSEL CON65 0x0204 |W  |0x00000000 |"ternal clock select and divide
register65

CRU CLKSEL CON66 0x0208 |W  |ox00000013 |"ternal clock select and divide
register66

CRU CLKSEL CON67 0x020c  |W  |0x00000000 |"ternal clock select and divide

register67
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CRU_CLKSEL CON68 0x0210 | |0x00000013 |I"ternal clock select and divide
register68
CRU_CLKSEL CON69 0x0214 |W  |0x00000000 |I"terM@l clock select and divide
register69
CRU_CLKSEL CON70 0x0218  |W  |0x00000013 |["ternal clock select and divide
register70
CRU CLKSEL CON71 0x021c  |W  |0x00000000 |I"ternal clock select and divide
register71
CRU CLKSEL CON72 0x0220 |w  |0x00000031 |I"ternal clock select and divide
register72
CRU CLKSEL CON73 0x0224 |w  |ox0000001f |IMternal clock select and divide
register73
CRU_ CLKGATE CONO 0x0300 w 0x00000000 |Internal clock gating register0
CRU CLKGATE CON1 0x0304 w 0x00000000 |Internal clock gating registerl
CRU CLKGATE CONZ2 0x0308 w 0x00000000 |Internal clock gating register2
CRU CLKGATE CON3 0x030c w 0x00000000 |Internal clock gating register3
CRU CLKGATE CON4 0x0310 W 0x00000000 |Internal clock gating register4
CRU CLKGATE CONS5 0x0314 W 0x00000000 |Internal clock gating register5
CRU CLKGATE CONG6 0x0318 W 0x00000000 |Internal clock gating register6
CRU CLKGATE CON7? 0x031c W 0x00000000 |Internal clock gating register7
CRU CLKGATE CONS8 0x0320 w 0x00000000 |Internal clock gating register8
CRU CLKGATE CON9 0x0324 w 0x00000000 |Internal clock gating register9
CRU CLKGATE CON10 0x0328 w 0x00000000 |Internal clock gating register10
CRU CLKGATE CON11 0x032c W 0x00000000 |Internal clock gating registerll
CRU CLKGATE CON12 0x0330 W 0x00000000 (Internal clock gating register12
CRU CLKGATE CON13 0x0334 W 0x00000000 (Internal clock gating register13
CRU CLKGATE CON14 0x0338 W 0x00000000 |Internal clock gating register14
CRU SSCGTBLO 3 0x0380 |W  |0x00000000 |°>CC external wave table
registerQ
CRU SSCGTBL4 7 0x0384 |W  |0x00000000 [PoCC external wave table
registerl
I I
CRU SSCGTBL8 11 0x0388 |W |0x00000000 |°°CC external wave table
register2
I I
CRU SSCGTBL12 15 0x038c  |W  |0x00000000 |°>CC external wave table
register3
I I
CRU SSCGTBL16 19 0x0300 |W  |0x00000000 |>>CC external wave table
register4
CRU SSCGTBL20 23 0x0394 |W  |0x00000000 |°>CC external wave table
register5
CRU SSCGTBL24 27 0x0398 |W  |0x00000000 |°>CC external wave table
register6
CRU SSCGTBL28 31 0x039c  |W  |0x00000000 |°>CC external wave table

register?7
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CRU SSCGTBL32 35 0x03a0  |W  |0x00000000 |>>CC external wave table
register8

CRU SSCGTBL36 39 0x03a4  |W  |0x00000000 |>>CC external wave table
register9

CRU SSCGTBL40 43 0x03a8 |W  |0x00000000 |2>CC &xternal wave table
register10

CRU SSCGTBL44 47 0x03ac  |W  |0x00000000 |2>CC &xternal wave table
registerll

CRU SSCGTBL48 51 0x03b0  |W  |0x00000000 |2>CC &xternal wave table
register12

CRU SSCGTBL52 55 0x03b4 |W  |0x00000000 |2>CC &xternal wave table
registerl3

CRU SSCGTBL56 59 0x03b8  |W  |0x00000000 |>>CC external wave table
registerl4

CRU SSCGTBL60 63 0x03bc  |W  |0x00000000 |>>CC external wave table
registerl5

CRU SSCGTBL64 67 0x03c0  |W  |0x00000000 |>>CC external wave table
registerl6

CRU SSCGTBL68 71 0x03c4  |W  |0x00000000 |>>CC external wave table
registerl?

CRU SSCGTBL72 75 0x03c8 |W  |0x00000000 |2>CC &xternal wave table
registerl8

CRU SSCGTBL76 79 0x03cc  |W  |0x00000000 |2OCC &xternal wave table
register19

CRU SSCGTBLSO 83 0x03d0  |W  |0x00000000 |2>CC &xternal wave table
register20

CRU SSCGTBL84 87 0x03d4 |W  |0x00000000 |2>CC &xternal wave table
register21

CRU SSCGTBLSS 91 0x03d8 |W  |0x00000000 |2>CC external wave table
register22

CRU SSCGTBL92 95 0x03dc  |W  |0x00000000 |[2>CC external wave table
register23

| |

CRU_SSCGTBLO6 99 0x03e0  |W  |0x00000000 |>SCC external wave table
register24

| |

CRU SSCGTBL100 103 |0x03e4 |w  |ox00000000 |>>CC external wave table
register25

CRU SSCGTBL104 107 |0x03e8 |w  |ox00000000 |>°CC external wave table
register26

CRU SSCGTBL108 111 |0x03ec |w  |ox00000000 |>SCC external wave table
register27

CRU SSCGTBL112 115 |ox03f0 |w  |ox00000000 |>°CC external wave table

register28
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CRU SSCGTBL116 119 |0x03f4 |w  |0x00000000 |[°>CC &xternal wave table
register29
CRU SSCGTBL120 123 |0x03f8  |W  |0x00000000 |[2>CC &xternal wave table
register30
CRU SSCGTBL124 127 |ox03fc  |W  |0x00000000 |>-CC external wave table
register31
CRU SOFTRST CONO  |0x0400 |W  |0x00000000 |-"ternal software reset control
registerQ
Internal software reset control
CRU SOFTRST CON1 0x0404 w 0x00000000 .
registerl
Internal software reset control
CRU SOFTRST CONZ2 0x0408 w 0x00000000 .
register2
Internal software reset control
CRU _SOFTRST CONS3 0x040c w 0x00000000 .
register3
Internal software reset control
CRU _SOFTRST CON4 0x0410 w 0x00000000 .
register4d
Internal software reset control
CRU_SOFTRST CONS5 0x0414 w 0x00000000 .
register5
Internal software reset control
CRU _SOFTRST CON6 0x0418 w 0x00000000 .
register6
Internal software reset control
CRU SOFTRST CON? 0x041c w 0x00000000 .
register?7
Internal software reset control
CRU SOFTRST CONS8 0x0420 w 0x00000000 .
register8
Internal software reset control
CRU SOFTRST CON9 0x0424 w 0x00000000 .
register9
CRU_SDMMC CONO 0x0480 w 0x00000004 [SDMMC control register0
CRU SDMMC CON1 0x0484 w 0x00000000 |SDMMC control register1
CRU SDIO CONO 0x0488 w 0x00000004 |SDIO control register0
CRU SDIO CON1 0x048c w 0x00000000 |SDIO control register1
CRU EMMC CONO 0x0490 w 0x00000004 |EMMC control register0
CRU EMMC CON1 0x0494 w 0x00000000 [EMMC control registerl

Notes: Size: B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access
2.4.2 Detail Register Description
CRU APLL CONO

Address: Operational Base + offset (0x0000)
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write_mask

31:16|RW |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
bypass

15 RW |0x0 REF is bypassed to FOUTPOSTDIV
1'b0: no bypass
1'bl: bypass
postdivl

14:12|RW [0x3 PLL post divide 1 setting, 1-7 is valid
postdivl should be greater than or equal to postdiv2
fbdiv
PLL feedback divide value:

11:0 [RW |0x064 16-3200 is valid in integer mode

20-320 is valid in fractional mode
Tips: no plus one operation

CRU APLL CON1
Address: Operational Base + offset (0x0004)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
plipdsel

15 RW |0x0 1'b0: PLL is power_down when any one of refdiv/fbdiv/fracdiv is
changed or pllpdO is asserted
1'b1: PLL can be power down only by plipd1
plipd1

14 RW loxo PLL power down 1 setting, it's valid when pllpdsel=1'b1
1'b0: no power down
1'b1l: power down
plipd0

13 RW |0x0 PLL power down 0 setting, it's valid when plipdsel=1'b0
1'b0: no power down
1'b1: power down
dsmpd

12 RW lox1 Power down delta-sigma modulat?r
1'b0: no power down, PLL is fractional mode
1'b1: power down, PLL is integer mode

11 RO |0x0 reserved
pll_lock

10 RO |0x0 1'b0: unlock
1'b1: lock

9 RO |0x0 reserved
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Bit |Attr| Reset Value Description
postdiv2
8:6 |RW |0Ox1
X PLL post divide 2 setting, 1-7 is valid
5:0 |RW |0x01 refdiv

Reference divide value, 1-63 is valid

CRU APLL CON2

Address: Operational Base + offset (0x0008)

Bit

Attr

Reset Value

Description

31:28

RO

0x0

reserved

27

RW

0x0

foutd4phasepd

Power down of 4 phase clock generator
1'b0: no power down

1'b1: power down

26

RW

0x0

foutvcopd

VCO rate output clock power down
1'b0: no power down

1'b1l: power down

25

RW

0x0

foutpostdivpd

Post divide power down
1'b0: no power down
1'b1: power down

24

RW

0x0

dacpd

Power down noise canceling DAC in FRAC mode
1'b0: no power down

1'b1l: power down

23:0

RW

0x000001

fracdiv
Fractional portion of feedback divide value

CRU APLL CON3
Address: Operational Base + offset (0x000c)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RO

0x0

reserved

12:8

WO

0x00

ssmod_spread

Set modulation depth(spread percentage) of SSMOD
5'h0: 0%

5'h1: 0.1%

5'h2: 0.2%

5'hle: 3%
5'hif: 3.1%
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ssmod_divval

7:4 |WO |0x0
X Divider of SSMOD required to set the modulation frequency

ssmod_downspread

Select center spread or down spread of SSMOD
1'b0: down spread

1'b1: center spread

3 WO (0x0

ssmod_reset

SSMOD reset
1'b0: no reset
1'b1: reset

2 WO (0x1

ssmod_disable_sscg

Disable sperad spectrum clock generation of SSMOD, SSMOD is
1 WO |(0x1 bypass when disable.

1'b0: Enable

1'b1l: Disable

ssmod_bp
SSMOD bypass
1'b0: no bypass
1'b1: bypass

0 WO |O0x1

CRU APLL CON4
Address: Operational Base + offset (0x0010)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

ssmod_ext_maxaddr

15:8 |WO |0x7f
8 X SSMOD maximum address of external wave table, 0-255 is valid

7:1 RO |0x0 reserved

ssmod_sel_ext_wave

SSMOD select external wave table
1'b0: Don't select

1'bl: Select

0 WO (0x0

CRU DPLL CONO
Address: Operational Base + offset (0x0020)
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write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
bypass

15 RW |0x0 REF is bypassed to FOUTPOSTDIV
1'b0: no bypass
1'bl: bypass
postdivl

14:12|RW [0x2 PLL post divide 1 setting, 1-7 is valid
postdivl should be greater than or equal to postdiv2
fbdiv
PLL feedback divide value:

11:0 [RW |0x064 16-3200 is valid in integer mode

20-320 is valid in fractional mode
Tips: no plus one operation

CRU DPLL CON1
Address: Operational Base + offset (0x0024)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
plipdsel

15 RW |0x0 1'b0: PLL is power_down when any one of refdiv/fbdiv/fracdiv is
changed or pllpdO is asserted
1'b1: PLL can be power down only by plipd1
plipdl

14 RW loxo PLL power down 1 setting, it's valid when pllpdsel=1'b1
1'b0: no power down
1'b1l: power down
plipd0

13 RW |0x0 PLL power down 0 setting, it's valid when plipdsel=1'b0
1'b0: no power down
1'b1: power down
dsmpd

12 RW lox1 Power down delta-sigma modulath
1'b0: no power down, PLL is fractional mode
1'b1l: power down, PLL is integer mode

11 RO |0x0 reserved
pll_lock

10 RO |0x0 1'b0: unlock
1'b1: lock

9 RO |0x0 reserved
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Bit |Attr| Reset Value Description
postdiv2
8:6 |RW |0Ox1
X PLL post divide 2 setting, 1-7 is valid
5:0 |RW |0x01 refdiv

Reference divide value, 1-63 is valid

CRU DPLL CON2

Address: Operational Base + offset (0x0028)

Bit

Attr

Reset Value

Description

31:28

RO

0x0

reserved

27

RW

0x0

foutd4phasepd

Power down of 4 phase clock generator
1'b0: no power down

1'b1: power down

26

RW

0x0

foutvcopd

VCO rate output clock power down
1'b0: no power down

1'b1l: power down

25

RW

0x0

foutpostdivpd

Post divide power down
1'b0: no power down
1'b1: power down

24

RW

0x0

dacpd

Power down noise canceling DAC in FRAC mode
1'b0: no power down

1'b1l: power down

23:0

RW

0x000001

fracdiv
Fractional portion of feedback divide value

CRU DPLL CON3
Address: Operational Base + offset (0x002c¢)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RO

0x0

reserved

12:8

WO

0x00

ssmod_spread

Set modulation depth(spread percentage) of SSMOD
5'h0: 0%

5'h1: 0.1%

5'h2: 0.2%

5'hle: 3%
5'hif: 3.1%
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Bit |Attr| Reset Value Description

ssmod_divval

7:4 |WO |0x0
X Divider of SSMOD required to set the modulation frequency

ssmod_downspread

Select center spread or down spread of SSMOD
1'b0: down spread

1'b1: center spread

3 WO (0x0

ssmod_reset

SSMOD reset
1'b0: no reset
1'b1: reset

2 WO (0x1

ssmod_disable_sscg

Disable sperad spectrum clock generation of SSMOD, SSMOD is
1 WO |(0x1 bypass when disable.

1'b0: Enable

1'b1l: Disable

ssmod_bp
SSMOD bypass
1'b0: no bypass
1'b1: bypass

0 WO |O0x1

CRU DPLL CON4
Address: Operational Base + offset (0x0030)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

ssmod_ext_maxaddr

15:8 |WO |0x7f
8 X SSMOD maximum address of external wave table, 0-255 is valid

7:1 RO |0x0 reserved

ssmod_sel_ext_wave

SSMOD select external wave table
1'b0: Don't select

1'bl: Select

0 WO (0x0

CRU VPLLO CONO
Address: Operational Base + offset (0x0040)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
bypass

15 RW |0x0 REF is bypassed to FOUTPOSTDIV
1'b0: no bypass
1'bl: bypass
postdivl

14:12|RW |[0x1 PLL post divide 1 setting, 1-7 is valid
postdivl should be greater than or equal to postdiv2
fbdiv
PLL feedback divide value:

11:0 [RW |0x028 16-3200 is valid in integer mode

20-320 is valid in fractional mode
Tips: no plus one operation

CRU VPLLO CON1
Address: Operational Base + offset (0x0044)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
plipdsel

15 RW |0x0 1'b0: PLL is power_down when any one of refdiv/fbdiv/fracdiv is
changed or pllpdO is asserted
1'b1: PLL can be power down only by plipd1
plipdl

14 RW loxo PLL power down 1 setting, it's valid when pllpdsel=1'b1
1'b0: no power down
1'b1l: power down
plipd0

13 RW |0x0 PLL power down 0 setting, it's valid when pllpdsel=1'b0
1'b0: no power down
1'b1: power down
dsmpd
Power down delta-sigma modulator

12 RW |0x0 1'b0: no power down, PLL is fractional mode
1'b1: power down, PLL is integer mode

11 RO |0x0 reserved
pll_lock

10 RO |0x0 1'b0: unlock
1'b1: lock

9 RO |0x0 reserved
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Bit |Attr| Reset Value Description
postdiv2
8:6 |RW |0Ox1
X PLL post divide 2 setting, 1-7 is valid
5:0 |RW |0x01 refdiv

Reference divide value, 1-63 is valid

CRU VPLLO CON2

Address: Operational Base + offset (0x0048)

Bit

Attr

Reset Value

Description

31:28

RO

0x0

reserved

27

RW

0x0

foutd4phasepd

Power down of 4 phase clock generator
1'b0: no power down

1'b1: power down

26

RW

0x0

foutvcopd

VCO rate output clock power down
1'b0: no power down

1'b1: power down

25

RW

0x0

foutpostdivpd

Post divide power down
1'b0: no power down
1'b1: power down

24

RW

0x0

dacpd

Power down noise canceling DAC in FRAC mode
1'b0: no power down

1'b1l: power down

23:0

RW

Oxf5c28f

fracdiv
Fractional portion of feedback divide value

CRU VPLLO CON3
Address: Operational Base + offset (0x004c¢)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RO

0x0

reserved

12:8

WO

0x00

ssmod_spread

Set modulation depth(spread percentage) of SSMOD
5'h0: 0%

5'h1: 0.1%

5'h2: 0.2%

5'hle: 3%
5'hif: 3.1%
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Bit |Attr| Reset Value Description

ssmod_divval

7:4 |WO |0x0
X Divider of SSMOD required to set the modulation frequency

ssmod_downspread

Select center spread or down spread of SSMOD
1'b0: down spread

1'b1: center spread

3 WO (0x0

ssmod_reset

SSMOD reset
1'b0: no reset
1'b1: reset

2 WO (0x1

ssmod_disable_sscg

Disable sperad spectrum clock generation of SSMOD, SSMOD is
1 WO |(0x1 bypass when disable.

1'b0: Enable

1'b1l: Disable

ssmod_bp
SSMOD bypass
1'b0: no bypass
1'b1: bypass

0 WO |O0x1

CRU VPLLO CON4
Address: Operational Base + offset (0x0050)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

ssmod_ext_maxaddr

15:8 |WO |0x7f
8 X SSMOD maximum address of external wave table, 0-255 is valid

7:1 RO |0x0 reserved

ssmod_sel_ext_wave

SSMOD select external wave table
1'b0: Don't select

1'bl: Select

0 WO (0x0

CRU VPLL1 CONO
Address: Operational Base + offset (0x0060)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
bypass

15 RW |0x0 REF is bypassed to FOUTPOSTDIV
1'b0: no bypass
1'bl: bypass
postdivl

14:12|RW |[0x1 PLL post divide 1 setting, 1-7 is valid
postdivl should be greater than or equal to postdiv2
fbdiv
PLL feedback divide value:

11:0 [RW |0x021 16-3200 is valid in integer mode

20-320 is valid in fractional mode
Tips: no plus one operation

CRU VPLL1 CON1
Address: Operational Base + offset (0x0064)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
plipdsel

15 RW |0x0 1'b0: PLL is power_down when any one of refdiv/fbdiv/fracdiv is
changed or pllpdO is asserted
1'b1: PLL can be power down only by plipd1
plipdl

14 RW loxo PLL power down 1 setting, it's valid when pllpdsel=1'b1
1'b0: no power down
1'b1l: power down
plipd0

13 RW |0x0 PLL power down 0 setting, it's valid when plipdsel=1'b0
1'b0: no power down
1'b1: power down
dsmpd
Power down delta-sigma modulator

12 RW |0x0 1'b0: no power down, PLL is fractional mode
1'b1: power down, PLL is integer mode

11 RO |0x0 reserved
pll_lock

10 RO |0x0 1'b0: unlock
1'b1: lock

9 RO |0x0 reserved
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Bit |Attr| Reset Value Description
postdiv2
8:6 |RW |0Ox1
X PLL post divide 2 setting, 1-7 is valid
5:0 |RW |0x01 refdiv

Reference divide value, 1-63 is valid

CRU VPLL1 CON2

Address: Operational Base + offset (0x0068)

Bit

Attr

Reset Value

Description

31:28

RO

0x0

reserved

27

RW

0x0

foutd4phasepd

Power down of 4 phase clock generator
1'b0: no power down

1'b1: power down

26

RW

0x0

foutvcopd

VCO rate output clock power down
1'b0: no power down

1'b1l: power down

25

RW

0x0

foutpostdivpd

Post divide power down
1'b0: no power down
1'b1: power down

24

RW

0x0

dacpd

Power down noise canceling DAC in FRAC mode
1'b0: no power down

1'b1l: power down

23:0

RW

Oxde69ad

fracdiv
Fractional portion of feedback divide value

CRU VPLL1 CON3
Address: Operational Base + offset (0x006¢)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RO

0x0

reserved

12:8

WO

0x00

ssmod_spread

Set modulation depth(spread percentage) of SSMOD
5'h0: 0%

5'h1: 0.1%

5'h2: 0.2%

5'hle: 3%
5'hif: 3.1%
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Bit

Attr

Reset Value

Description

7:4

WO

0x0

ssmod_divval
Divider of SSMOD required to set the modulation frequency

WO

0x0

ssmod_downspread

Select center spread or down spread of SSMOD
1'b0: down spread

1'b1: center spread

WO

Ox1

ssmod_reset

SSMOD reset
1'b0: no reset
1'b1: reset

WO

Ox1

ssmod_disable_sscg

Disable sperad spectrum clock generation of SSMOD, SSMOD is
bypass when disable.

1'b0: Enable

1'b1l: Disable

WO

0Ox1

ssmod_bp
SSMOD bypass
1'b0: no bypass
1'b1: bypass

CRU VPLL1 CON4
Address: Operational Base + offset (0x0070)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
ssmod_ext_maxaddr

15:8 (WO |0x7f -

8 X SSMOD maximum address of external wave table, 0-255 is valid

7:1 |RO |0x0 reserved

ssmod_sel_ext_wave
MOD sel I I

0 WO |ox0 SSMOD select external wave table
1'b0: Don't select
1'bl: Select

CRU MODE

Address: Operational Base + offset (0x00a0)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:14(RO |0x0 reserved
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Bit |Attr| Reset Value Description
vplll_clk_sel
VPLL1 clock source select
13 RW [0x0
X 1'b0: PLL clock output with level shift
1'b1: PLL clock output without level shift
vpllO_clk_sel
VPLLO clock source select
12 RW [0x0
X 1'b0: PLL clock output with level shift
1'b1: PLL clock output without level shift
dpll_clk_sel
DPLL clock source select
11 RW [0x0
X 1'b0: PLL clock output with level shift
1'b1: PLL clock output without level shift
apll_clk_sel
APLL clock source select
10 RW [0x0
X 1'b0: PLL clock output with level shift
1'b1: PLL clock output without level shift
usbphy480m_work_mode
usbphy480m work mode select
2'b00: clock from xin_osc0_func_div
: RW - - -
9:8 0x0 2'b01: clock from PLL
2'b10: clock from clk_rtc_32k
2'b11: reserved
vplll_work_mode
VPLL1 work mode select
2'b00: clock from xin_osc0O_func_div
7: RW - - -
° 0x0 2'b01: clock from PLL
2'b10: clock from clk_rtc_32k
2'b11: reserved
vpllO_work_mode
VPLLO work mode select
2'b00: clock from xin_oscO_func_div
>4 |RW 10x0 2'b01: clock from PLL
2'b10: clock from clk_rtc_32k
2'bl1: reserved
dpll_work_mode
DPLL work mode select
3.2 [rRw loxo 2'b00: clock from xin_oscO_func_div

2'b01: clock from PLL
2'b10: clock from clk_rtc_32k
2'bl1: reserved
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Bit |Attr| Reset Value Description
apll_work_mode
APLL work mode select
2'b00: clock from xin_osc0_func_div
1:0|RW|0x0 2'b01: clock from PLL
2'b10: clock from clk_rtc_32k
2'bl1: reserved
CRU_MISC

Address: Operational Base + offset (0x00a4)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:12

RW

0x0

core_high_freq_rst_en

1'b0: disable high frequency reset function
1'b1: enable high frequency reset function
Each bit for each core, eg. bit0 for core0

11:5

RO

0x0

reserved

RW

0x0

corepo_wrst_wfien

1'b0: core0/1/2/3 power on reset is asserted immediately after
warm reset request, it has no relation to STANDBYWFI status
1'b1: core0/1/2/3 power on reset is not asserted immediately
after warm reset request, it will wait until after entering
STANDBYWFI

RW

0x0

corepo_srst_wfien

1'b0: core0/1/2/3 power on reset is asserted immediately after
software reset request, it has no relation to STANDBYWFI status
1'b1: core0/1/2/3 power on reset is not asserted immediately
after software reset request, it will wait until after entering
STANDBYWFI

RW

0x0

core_wrst_wfien

1'b0: core0/1/2/3 reset is asserted immediately after warm reset
request, it has no relation to STANDBYWFI status

1'b1: core0/1/2/3 reset is not asserted immediately after warm
reset request, it will wait until after entering STANDBYWFI

RW

0x0

core_srst_wfien

1'b0: core0/1/2/3 reset is asserted immediately after software
reset request, it has no relation to STANDBYWFI status

1'b1: core0/1/2/3 reset is not asserted immediately after
software reset request, it will wait until after entering
STANDBYWFI

RW

0x0

warmrst_en
1'b0: disable cpu warm reset
1'b1l: enable cpu warm reset
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CRU GLB CNT TH
Address: Operational Base + offset (0x00b0)

Bit |Attr| Reset Value Description
global_reset_counter_threshold
31:0 [RW |0x00000000 |Global soft reset, wdt reset or tsadc_shut reset asserted time

counter threshold. Measured in OSC clock cycles

CRU GLB RST ST
Address: Operational Base + offset (0x00b4)

Bit |Attr| Reset Value Description
31:24|RO |0x0 reserved
) resetn_corepo_src_st
23:20/RO 10x0 corepo resetn source status of core0~3. Each bit for each core
resetn_core_src_st
19:16/RW - 10x0 core resetn source status of coreO~3. Each bit for each core
15:6 (RO |0x0 reserved
W1 snd_glb_tsadc_rst_st
5 C 0x0 1'b0: last hot reset is not sencond global TSADC triggered reset
1'b1: last hot reset is sencond global TSADC triggered reset
W1 fst_glb_tsadc_rst_st
4 c 0x0 1'b0: last hot reset is not first global TSADC triggered reset
1'b1: last hot reset is first global TSADC triggered reset
W1 snd_glb_wdt_rst_st
3 c 0x0 1'b0: last hot reset is not sencond global WDT triggered reset
1'b1: last hot reset is sencond global WDT triggered reset
W1 fst_glb_wdt_rst_st
2 c 0x0 1'b0: last hot reset is not first global WDT triggered reset
1'b1: last hot reset is first global WDT triggered reset
W1 snd_glb_rst_st
1 c 0x0 1'b0: last hot reset is not sencond global reset
1'b1: last hot reset is sencond global reset
W1 fst_glb_rst_st
0 c 0x0 1'b0: last hot reset is not first global reset

1'b1: last hot reset is first global reset

CRU GLB SRST FST
Address: Operational Base + offset (0x00b8)

Bit |Attr| Reset Value Description
31:16/RO |0x0 reserved

GLB_SRST_FST
15:0 (RW |0x0000 - N

The first global software reset config value

CRU GLB SRST SND
Address: Operational Base + offset (0x00bc)
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Bit |Attr| Reset Value Description
31:16/RO |0x0 reserved
15:0 |RW |0x0000 GLB_SRST_SND

The second global software reset config value

CRU GLB RST CON

Address: Operational Base + offset (0x00c0)

Bit |Attr| Reset Value Description

31:9 |RO |0x0 reserved
chiprstn_pd_sel

3 RW lox0 1'b0: chiprstn to power domain can be triggered by npor and
global soft reset
1'b1: chiprstn to power domain can be triggered by npor only
wdt_reset_ext _en

5 RW lox0 1'b0: disable wdt reset extend |
1'b1: enable wdt reset extend, reset extend time depend on
bit15~0 of GLB_CNT_TH
tsadc_shut_reset_ext _en

6 RW lox0 1'b0: disable tsadc_shut reset extend
1'b1: enable tsadc_shut reset extend, reset extend time depend
on bit15~0 of GLB_CNT_TH

5 RO |0x0 reserved
pmu_srst_wdt_en

4 RW (0xO0 1'b0: enable wdt reset as pmu reset source
1'b1: disable wdt reset as pmu reset source
pmu_srst_glb_rst_en

3 RW (0xO0 1'b0: enable first or second global reset as pmu reset source
1'b1: disable first or second global reset as pmu reset source
pmu_srst_ctrl

2 RW (0xO0 1'b0: first global reset trigger pmu reset
1'b1: second global reset trigger pmu reset
wdt_glb_srst_ctrl

1 RW |0x0 1'b0: wdt trigger second global reset
1'b1: wdt trigger first global reset
tsadc_glb_srst_ctrl

0 RW |0x0 1'b0: tsadc trigger second global reset

1'b1: tsadc trigger first global reset

CRU GLB PLL LOCK

Address: Operational Base + offset (0x00c4)

Bit |Attr| Reset Value Description
31:16|RO |0x0 reserved
15:0 |RW |0x3a98 pll_lockperiod

Measured in OSC clock cycles

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

46



RK3308 TRM-Part1

CRU HWFFC CONO
Address: Operational Base + offset (0x00e0)

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:10

RO

0x0

reserved

RW

0x0

hwffc_mode

1'b0: hwffc mode disable. Use APLL_CONO and APLL_CON1 as
APLL configurations

1'b1: hwffc mode enable. Use APLL_CONO_S and APLL_CON1_S
as APLL configurations

RW

0x0

hwffc_req

1'b0: indicate hwffc is done

1'b1: set hwffc request or hwffc is on going, user should set
hwffc_mode=1 first

7:6

RW

0x0

backuppll_sel

2'b00: reserved

2'b01: select VPLLO as backup pll for HWFFC
2'b10: select VPLL1 as backup pll for HWFFC
2'bl1: reserved

5:4

RO

0x0

reserved

3:0

RW

0x0

clk_core_div_con
clk_core=pll_clk_src/(div_con+1)

CRU_HWFFC TH

Address: Operational Base + offset (0x00e8)

Bit |Attr| Reset Value Description

write_mask

31:16|RW |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
switch_th

15:8 [RW |0x03 —

X clock switch threshold cycle. Unit is pclk

2.0 |rRw loxof pII_pd_extendfth N

pll pd extend time threshold cycle. Unit is pclk

CRU HWFFC INTSTS

Address: Operational Base + offset (0x00ec)

Bit |Attr| Reset Value Description
write_mask
31:16|RW |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:9 (RO |0x0 reserved
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Bit |Attr| Reset Value Description

hwffc_done_inten

8 RW |0x0 1'b0: disable hwffc_done interrupt
1'b1: enable hwffc_done interrupt

7 RO |0x0 reserved
hwffc_state
3'h0: hwffc_idle state
3'hl: hwffc_2_backup_pll_mux state
3'h2: hwffc_2_backup_pll_div state

6:4 |RW |0x0 3'h3: hwffc_cfg_apll state
3'h4: hwffc_back_apll_mux state
3'h5: hwffc_back_apll_div_state
3'h6: hwffc_done state
others: reserved

3:1 |RO |0x0 reserved

W1 hwffc_done
0 c 0x0 1'b0: hwffc done interrupt not generated

1'b1: hwffc done interrupt generated

CRU APLL CONO S
Address: Operational Base + offset (0x00f0)

Bit |Attr| Reset Value Description

31:16|RO |0x0 reserved
bypass

15 RO |ox0 REF is bypassed to FOUTPOSTDIV
1'b0: no bypass
1'bl: bypass
postdivl

14:12(RO |0x3 PLL post divide 1 setting, 1-7 is valid
postdivl should be greater than or equal to postdiv2
fbdiv
PLL feedback divide value:

11:0 |RO |[0x064 16-3200 is valid in integer mode

20-320 is valid in fractional mode
Tips: no plus one operation

CRU APLL CON1 S
Address: Operational Base + offset (0x00f4)

Bit |Attr| Reset Value Description
31:16|RO |0x0 reserved
plipdsel
15 RO |0x0 1'b0: PLL is power down when any one of refdiv/fbdiv/fracdiv is

changed or pllpd0 is asserted
1'b1: PLL can be power down only by plipd1
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Bit |Attr| Reset Value Description

plipdl

14 RO loxo PLL power down 1 setting, it's valid when pllpdsel=1'b1
1'b0: no power down
1'b1: power down
plipd0

13 RO |ox0 PLL power down O setting, it's valid when plipdsel=1'b0
1'b0: no power down
1'b1: power down
dsmpd

12 RO lox1 Power down delta-sigma modulat?r
1'b0: no power down, PLL is fractional mode
1'b1l: power down, PLL is integer mode

11 RO |0x0 reserved
pll_lock

10 RO |0x0 1'b0: unlock
1'b1: lock

9 RO |0x0 reserved
postdiv2

8:6 |RO |0Ox1

X PLL post divide 2 setting, 1-7 is valid
5:0 |RO |0x01 refdiv

Reference divide value, 1-63 is valid

CRU CLKSEL CONO S
Address: Operational Base + offset (0x00f8)

Bit |Attr| Reset Value Description
31:15|RO ([0x0 reserved
aclk_core_div_con
14:12|RO |0Ox1 - -
X aclk_core=clk_core/(div_con+1)
core_dbg_div_con
11:8 |RO |0x3 - T T
X pclk_dbg=clk_core/(div_con+1)
core_clk_pll_sel
2'b00: APLL
7:6 |RO |0x0 2'b01: VPLLO
2'b10: VPLL1
2'b11: reserved
5:4 |RO |0x0 reserved
3.0 RO |ox0 clk_core_div_con

clk_core=pll_clk_src/(div_con+1)

CRU CLKSEL CONO

Address: Operational Base + offset (0x0100)
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Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15 RO |0x0 reserved
aclk_core_div_con
14:12RW- | Ox1 aclk_core=clk_core/(div_con+1)
) core_dbg_div_con
11:8 |RW|0x3 pclk_dbg=clk_core/(div_con+1)
core_clk_pll_sel
2'b00: APLL
7:6 |RW |0x0 2'b01: VPLLO
2'b10: VPLL1
2'bl1l: reserved
5:4 |RO |0x0 reserved
3.0 |RW |ox0 clk_core_div_con

clk_core=pll_clk_src/(div_con+1)

CRU_CLKSEL CON1

Address: Operational Base + offset (0x0104)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:9 |RO ([0xO0 reserved
ddr_stdby_clk_sel

8 RW [0xO0 1'b0: select ddrphy_dfi_clk1x_out as clk_ddr_stdby clock
1'b1: select ddr_phy_dfi_clk4x_div4 as clk_ddr_stdby clock
ddrphy_dfi_clk4x_pll_clk_sel
2'b00: DPLL

7:6 |RW |0x2 2'b01: VPLLO
2'b10: VPLL1
2'bl1: reserved

5:3 |RO |0x0 reserved

5.0 |RW lox0 ddrphy_dfi_clk4x_div_con

ddrphy_dfi_clk4x=pll_clk_src/(div_con+1)

CRU CLKSEL CON2

Address: Operational Base + offset (0x0108)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:11{RO |0x0 reserved
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Bit |Attr| Reset Value Description
clk_32k_pll_sel

10 RW |0x0 1'b0: VPLLO
1'b1: VPLL1
clk_32k_sel
2'b00: clk_32k_from_io

9:8 |RW |0x3 2'b01: clk_32k_from_pmu_pvtm
2'b10: clk_32k_frac_div
2'b11: clk_32k_div

7:5 |RO |0x0 reserved

4:0 |RW lox00 func_24m_div_con

xin_oscO0_func_div=xin_osc0_func/(div_con+1)

CRU CLKSEL CON3
Address: Operational Base + offset (0x010c¢)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_32k_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is xin_oscO

CRU CLKSEL CON4
Address: Operational Base + offset (0x0110)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:0 [RW [0x7530 clie_32k_div_con

clk_32k_div=clk_32k_src/(div_con+1)

CRU CLKSEL CONS5

Address: Operational Base + offset (0x0114)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:8 (RO |0x0 reserved
aclk_hclk_pclk_bus_pll_sel
2'b00: DPLL
7:6 [RW |0x0 2'b01: VPLLO
2'b10: VPLL1
2'bl1: reserved
5 RO |0x0 reserved
4:0 |RW lox05 aclk_bus_div_con

aclk_bus=pll_clk_src/(div_con+1)
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CRU CLKSEL CON6
Address: Operational Base + offset (0x0118)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13|RO ([0xO0 reserved
pclk_bus_div_con

12:8 |RW |0x0b

X pclk_bus=pll_clk_src/(div_con+1)
7:5 |RO |0x0 reserved
4:0 |IRw loxob hclk_bus_div_con

hclk_bus=pll_clk_src/(div_con+1)

CRU_CLKSEL CON?7

Address: Operational Base + offset (0x011c¢)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14

RW

0x0

clk_crypto_apk_sel
2'b00: DPLL
2'b01: VPLLO
2'b10: VPLL1
2'bl1: reserved

13

RO

0x0

reserved

12:8

RW

0x03

clk_crypto_apk_div_con
clk_crypto_apk=pll_clk_src/(div_con+1)

7:6

RW

0x0

clk_crypto_pll_sel
2'b00: DPLL
2'b01: VPLLO
2'b10: VPLL1
2'bl1l: reserved

RO

0x0

reserved

4:0

RW

0x05

clk_crypto_div_con
clk_crypto=pll_clk_src/(div_con+1)

CRU CLKSEL CONS8
Address: Operational Base + offset (0x0120)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
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Bit |Attr| Reset Value Description
dclk_vop_sel
2'b00: select dclk_vop
15:14(RW |0x0 2'b01: select dclk_vop_frac_out
2'b10: select xin_osc0
2'b11: reserved
13:12|RO ([0xO0 reserved
dclk_vop_pll_sel
2'b00: DPLL
11:10|RW |0x0 2'b01: VPLLO
2'b10: VPLL1
2'bl1l: reserved
9:8 (RO |0x0 reserved
2.0 |rRw loxo7 dclk_vop_div_con

dclk_vop=pll_clk_src/(div_con+1)

CRU CLKSEL CON9
Address: Operational Base + offset (0x0124)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

dclk_vop_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is dclk_vops

CRU CLKSEL CON10

Address: Operational Base + offset (0x0128)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RW

0x0

clk_uart0_pll_sel
3'b000: DPLL
3'b001: VPLLO
3'b010: VPLL1
3'b011: usbphy480m
3'b100: xin_oscO
others: reserved

12:5

RO

0x0

reserved

4:0

RW

0x0b

clk_uartO0_div_con
clk_uartO=pll_clk_src/(div_con+1)

CRU CLKSEL CON11
Address: Operational Base + offset (0x012c)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_uart0_sel
2'b00: select clk_uart0

15:14|RW ([0xO0 2'b01: select clk_uart0_np5
2'b10: select clk_uart0_frac_out
2'b11: reserved

13:5 (RO |0x0 reserved

4:0 |RW loxob clk_uart0_divnp5_div_con

clk_uart0_np5=2*clk_uart0/(2*div_con+3)

CRU CLKSEL CON12
Address: Operational Base + offset (0x0130)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_uart0_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_uart0

CRU CLKSEL CON13
Address: Operational Base + offset (0x0134)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RW

0x0

clk_uartl_pll_sel
3'b000: DPLL
3'b001: VPLLO
3'b010: VPLL1
3'b011: usbphy480m
3'b100: xin_osc0
others: reserved

12:5

RO

0x0

reserved

4:0

RW

0x0b

clk_uartl_div_con
clk_uartl=pll_clk_src/(div_con+1)

CRU CLKSEL CON14
Address: Operational Base + offset (0x0138)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_uartl_sel
2'b00: select clk_uartl

15:14|RW ([0xO0 2'b01: select clk_uartl_np5
2'b10: select clk_uartl_frac_out
2'b11: reserved

13:5 (RO |0x0 reserved

4:0 |RW loxob clk_uartl_divnp5_div_con

clk_uartl_np5=2*clk_uartl/(2*div_con+3)

CRU CLKSEL CON15
Address: Operational Base + offset (0x013c¢)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_uartl frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_uartl

CRU CLKSEL CON16
Address: Operational Base + offset (0x0140)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RW

0x0

clk_uart2_pll_sel
3'b000: DPLL
3'b001: VPLLO
3'b010: VPLL1
3'b011: usbphy480m
3'b100: xin_osc0
others: reserved

12:5

RO

0x0

reserved

4:0

RW

0x0b

clk_uart2_div_con
clk_uart2=pll_clk_src/(div_con+1)

CRU CLKSEL CON17
Address: Operational Base + offset (0x0144)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_uart2_sel
2'b00: select clk_uart2

15:14|RW ([0xO0 2'b01: select clk_uart2_np5
2'b10: select clk_uart2_frac_out
2'b11: reserved

13:5 (RO |0x0 reserved

4:0 |RW loxob clk_uart2_divnp5_div_con

clk_uart2_np5=2*clk_uart2/(2*div_con+3)

CRU CLKSEL CON18
Address: Operational Base + offset (0x0148)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_uart2_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_uart2

CRU CLKSEL CON19
Address: Operational Base + offset (0x014c)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RW

0x0

clk_uart3_pll_sel
3'b000: DPLL
3'b001: VPLLO
3'b010: VPLL1
3'b011: usbphy480m
3'b100: xin_osc0
others: reserved

12:5

RO

0x0

reserved

4:0

RW

0x0b

clk_uart3_div_con
clk_uart3=pll_clk_src/(div_con+1)

CRU CLKSEL CON20
Address: Operational Base + offset (0x0150)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_uart3_sel
2'b00: select clk_uart3

15:14|RW ([0xO0 2'b01: select clk_uart3_np5
2'b10: select clk_uart3_frac_out
2'b11: reserved

13:5 (RO |0x0 reserved

4:0 |RW loxob clk_uart3_divnp5_div_con

clk_uart3_np5=2*clk_uart3/(2*div_con+3)

CRU CLKSEL CON21
Address: Operational Base + offset (0x0154)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_uart3_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_uart3

CRU CLKSEL CON22
Address: Operational Base + offset (0x0158)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RW

0x0

clk_uart4_pll_sel
3'b000: DPLL
3'b001: VPLLO
3'b010: VPLL1
3'b011: usbphy480m
3'b100: xin_osc0
others: reserved

12:5

RO

0x0

reserved

4:0

RW

0x0b

clk_uart4_div_con
clk_uartd=pll_clk_src/(div_con+1)

CRU CLKSEL CON23
Address: Operational Base + offset (0x015c)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_uart4_sel
2'b00: select clk_uart4

15:14|RW ([0xO0 2'b01: select clk_uart4_np5
2'b10: select clk_uart4_frac_out
2'b11: reserved

13:5 (RO |0x0 reserved

4:0 |RW loxob clk_uart4_divnp5_div_con

clk_uart4_np5=2*clk_uart4/(2*div_con+3)

CRU CLKSEL CON24
Address: Operational Base + offset (0x0160)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_uart4_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_uart4

CRU CLKSEL CON25
Address: Operational Base + offset (0x0164)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2c0_pll_sel
2'b00: DPLL

15:14|RW |0x0 2'b01: VPLLO
2'b10: xin_osc0
2'b11: reserved

13:7 (RO |0x0 reserved

6:0 |RW loxos clk_i2c0_div_con

clk_i2c0=pll_clk_src/(div_con+1)

CRU CLKSEL CON26
Address: Operational Base + offset (0x0168)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
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Bit |Attr| Reset Value Description

clk_i2c1_pll_sel
2'b00: DPLL

15:14(RW |0x0 2'b01: VPLLO
2'b10: xin_osc0
2'b11: reserved

13:7 |RO ([0xO0 reserved

6:0 |rRw loxos clk_i2c1_div_con

clk_i2c1=pll_clk_src/(div_con+1)

CRU CLKSEL CON27
Address: Operational Base + offset (0x016c¢)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2c2_pll_sel
2'b00: DPLL

15:14|RW |0x0 2'b01: VPLLO
2'b10: xin_osc0
2'b11: reserved

13:7 |RO |0x0 reserved

6:0 |RW loxos clk_i2c2_div_con

clk_i2c2=pll_clk_src/(div_con+1)

CRU CLKSEL CON28
Address: Operational Base + offset (0x0170)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2c3_pll_sel
2'b00: DPLL

15:14(RW |0x0 2'b01: VPLLO
2'b10: xin_oscO
2'b11: reserved

13:7 |RO ([0xO0 reserved

6:0 |RW loxos clk_i2c3_div_con

clk_i2c3=pll_clk_src/(div_con+1)

CRU CLKSEL CON29
Address: Operational Base + offset (0x0174)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_pwm_pll_sel
2'b00: DPLL

15:14(RW |0x0 2'b01: VPLLO
2'b10: xin_osc0
2'b11: reserved

13:7 (RO |0x0 reserved

6:0 |rRW loxob clk_pwm_div_con

clk_pwm=pll_clk_src/(div_con+1)

CRU CLKSEL CON30
Address: Operational Base + offset (0x0178)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_spi0_pll_sel
2'b00: DPLL

15:14|RW |0x0 2'b01: VPLLO
2'b10: xin_oscO
2'b11: reserved

13:7 (RO |0x0 reserved

6:0 |rRW loxob clk_spi0_div_con

clk_spiO=pll_clk_src/(div_con+1)

CRU CLKSEL CON31
Address: Operational Base + offset (0x017¢c)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_spil_pll_sel
2'b00: DPLL

15:14|RW |0x0 2'b01: VPLLO
2'b10: xin_oscO
2'bl1: reserved

13:7 (RO |0x0 reserved

6:0 |rRW loxob clk_spil_div_con

clk_spil=pll_clk_src/(div_con+1)

CRU CLKSEL CON32

Address: Operational Base + offset (0x0180)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_spi2_pll_sel
2'b00: DPLL

15:14(RW |0x0 2'b01: VPLLO
2'b10: xin_osc0
2'b11: reserved

13:7 (RO |0x0 reserved

6:0 |rRW loxob clk_spi2_div_con

clk_spi2=pll_clk_src/(div_con+1)

CRU CLKSEL CON33
Address: Operational Base + offset (0x0184)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:11|RO |0x0 reserved
10:0 |rw loxo01 clk_tsadc_div_con

clk_tsadc=xin_osc0/(div_con+1)

CRU CLKSEL CON34
Address: Operational Base + offset (0x0188)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:11|RO ([0xO0 reserved
10:0 |rw loxo017 clk_saradc_div_con

clk_saradc=xin_osc0/(div_con+1)

CRU CLKSEL CON35
Address: Operational Base + offset (0x018c)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:6 |[RO |0xO0 reserved

5.4 |RW loxi clk_otp_usr_div_con .
clk_otp_usr=clk_otp/(div_con+1)

3.0 |RW |ox0 clk_otp_div_con

clk_otp=xin_osc0/(div_con+1)
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CRU CLKSEL CON36
Address: Operational Base + offset (0x0190)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:8 (RO |0x0 reserved
aclk_hclk_pclk_peri_pll_sel
2'b00: DPLL
7:6 |RW |0x0 2'b01: VPLLO
2'b10: VPLL1
2'bl11: reserved
5 RO (0xO0 reserved
4:0 |rw loxos aclk_peri_div_con

aclk_peri=pll_clk_src/(div_con+1)

CRU_CLKSEL CON37

Address: Operational Base + offset (0x0194)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13|RO ([0OxO reserved
pclk_peri_div_con

12:8 [RW [0x0b

X pclk_peri=pll_clk_src/(div_con+1)
7:5 |RO |0x0 reserved
4:0 |RW loxob hclk_peri_div_con

hclk_peri=pll_clk_src/(div_con+1)

CRU CLKSEL CON38

Address: Operational Base + offset (0x0198)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_nandc_sel50

15 RW lox0 1'b0: The duty ratio of clk_nandc is 50% only when div_con+1 is
even
1'b1: The duty ratio of clk_nandc is always 50%

14:8 (RO |0x0 reserved
clk_nandc_pll_sel
2'b00: DPLL

7:6 [RW |0x0 2'b01: VPLLO
2'b10: VPLL1

2'bl1: reserved
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Bit |Attr| Reset Value Description
5 RO |0x0 reserved

Ik i
4:0 |RW |0x07 clk_nandc_div_con

clk_nandc=pll_clk_src/(div_con+1)

CRU CLKSEL CON39

Address: Operational Base + offset (0x019c¢)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_sdmmc_sel50

1'b0: The duty ratio of clk_sdmmc is 50% only when div_con+1
is even

1'b1: The duty ratio of clk_sdmmc is always 50%

14:10

RO

0x0

reserved

9:8

RW

0x0

clk_sdmmc_pll_sel
2'b00: DPLL
2'b01: VPLLO
2'b10: VPLL1
2'b1l1: xin_oscO

7:0

RW

0x03

clk_sdmmc_div_con
clk_sdmmc=pll_clk_src/(div_con+1)

CRU CLKSEL CON40
Address: Operational Base + offset (0x01a0)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_sdio_sel50

1'b0: The duty ratio of clk_sdio is 50% only when div_con+1 is
even

1'b1l: The duty ratio of clk_sdio is always 50%

14:10

RO

0x0

reserved

9:8

RW

0x0

clk_sdio_pll_sel
2'b00: DPLL
2'b01: VPLLO
2'b10: VPLL1
2'b11: xin_oscO

7:0

RW

0x03

clk_sdio_div_con
clk_sdio=pll_clk_src/(div_con+1)

CRU CLKSEL CONA41

Address: Operational Base + offset (0x01a4)
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_emmc_sel50

1'b0: The duty ratio of clk_emmc is 50% only when div_con+1 is
even

1'b1: The duty ratio of clk_emmc is always 50%

14:10

RO

0x0

reserved

9:8

RW

0x0

clk_emmc_pll_sel
2'b00: DPLL
2'b01: VPLLO
2'b10: VPLL1
2'b1l1: xin_oscO

7:0

RW

0x03

clk_emmc_div_con

clk_emmc=pll_clk_src/(div_con+1)

CRU CLKSEL CON42
Address: Operational Base + offset (0x01a8)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_sfc_pll_sel
2'b00:DPLL

15:14|RW |Ox1 2'501:VPLLO
2'b10:VPLL1

13:7 (RO |0x0 reserved

Ik_sfc_di
6:0 |RW |0x04 clie_sfc_div_con

clk_sfc=pll_clk_src/(div_con+1)

CRU CLKSEL CON43
Address: Operational Base + offset (0x01ac)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
rmii_clk_sel

15 RW (0x1 1'b0: 10M
1'b1: 100M
rmii_extclksrc_sel

14 RW |0x0 1'b0: select clk_mac as the clock of mac
1'b1: select external phy clock as the clock of mac

13:8 (RO |0x0 reserved
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Bit |Attr| Reset Value Description

clk_mac_pll_sel
2'b00: DPLL

7:6 |RW |0x0 2'b01: VPLLO
2'b10: VPLL1
2'b11: reserved

5 RO |0x0 reserved

4:0 |RW lox17 clk_mac_div_con

clk_mac=pll_clk_src/(div_con+1)

CRU CLKSEL CON44
Address: Operational Base + offset (0x01b0)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:8 (RO |0x0 reserved
clk_wifi_sel
7 RW [0x1 1'b0: select xin_osc0 as clk_wifi_out
1'b1: select clk_wifi_div as clk_wifi_out
clk_wifi_pll_sel
6 RW [0x0 1'b0: DPLL
1'b1: VPLLO
5.0 |RW loxid clk_wifi_div_con

clk_wifi_div=pll_clk_src/(div_con+1)

CRU CLKSEL CON45
Address: Operational Base + offset (0x01b4)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13|RO ([0xO0 reserved

) pclk_audio_div_con

12:8 |RW 10x09 pclk_audio=pll_clk_src/(div_con+1)
hclk_pclk_audio_pll_sel
2'b00: VPLLO

7:6 |RW |0x0 2'b01: VPLL1
2'b10: xin_osc0
2'b11: reserved

5 RO |[0x0 reserved

4:0 |Rw loxoo hclk_audio_div_con

hclk_audio=pll_clk_src/(div_con+1)

CRU CLKSEL CON46
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Address: Operational Base + offset (0x01b8)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_pdm_sel

15 RW [0x0 1'b0: select clk_pdm
1'b1: select clk_pdm_frac_out

14:10{RO |0x0 reserved
clk_pdm_pll_sel
2'b00: VPLLO

9:8 |[(RW |0x0 2'b01: VPLL1
2'b10: xin_oscO
2'bl1: reserved

7 RO (0xO0 reserved

6:0 RW |oxof clk_pdm_div_con

clk_pdm=pll_clk_src/(div_con+1)

CRU_CLKSEL CON47

Address: Operational Base + offset (0x01bc)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_pdm_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_pdm

CRU CLKSEL CON48
Address: Operational Base + offset (0x01c0)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_spdiftx_sel
2'b00: select clk_spdiftx

15:14/RW " |0x0 2'b01: select clk_spdiftx_frac_out
2'b10: select mclk_from_io

13 RO [0x0 reserved
clk_spdiftx_sel50

12 RW |0x0 1'b0: The duty ratio of clk_spdiftx is 50% only when div_con+1 is
even
1'b1: The duty ratio of clk_spdiftx is always 50%

11:10|{RO |0x0 reserved
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Bit |Attr| Reset Value Description

clk_spdiftx_pll_sel
2'b00: VPLLO

9:8 |RW |0x0 2'b01: VPLL1
2'b10: xin_osc0
2'b11: reserved

7 RO (0xO reserved

6:0 |RW loxoo clk_spdiftx_div_con

clk_spdiftx=pll_clk_src/(div_con+1)

CRU CLKSEL CON49
Address: Operational Base + offset (0x01c4)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_spdiftx_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_spdiftx

CRU CLKSEL CON50
Address: Operational Base + offset (0x01c8)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_spdifrx_sel
1'b0: select clk_spdifrx
1'b1: select clk_spdifrx_frac_out

14

RW

0x0

clk_spdifrx_sel50

1'b0: The duty ratio of clk_spdifrx is 50% only when div_con+1 is
even

1'b1: The duty ratio of clk_spdifrx is always 50%

13:10

RO

0x0

reserved

9:8

RW

0x0

clk_spdifrx_pll_sel
2'b00: VPLLO
2'b01: VPLL1
2'b10: xin_oscO
2'bl1: reserved

RO

0x0

reserved

6:0

RW

0x03

clk_spdifrx_div_con
clk_spdifrx=pll_clk_src/(div_con+1)

CRU CLKSEL CON51
Address: Operational Base + offset (0x01cc)
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Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_spdifrx_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_spdifrx

CRU CLKSEL CON52

Address: Operational Base + offset (0x01d0)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_i2s0_8ch_tx_out_mclk_sel
1'b0: select selected clock by clk_i2s0_8ch_tx_rx_clk_sel
1'b1: select xin_osc0O_half

14:13

RO

0x0

reserved

12

RW

0x0

clk_i2s0_8ch_tx_rx_clk_sel
1'b0: select clk_i2s0_8ch_tx_clk
1'b1: select clk_i2s0_8ch_rx_clk

11:10

RW

0x0

clk_i2s0_8ch_tx_sel

2'b00: select clk_i2s0_8ch_tx

2'b01: select clk_i2s0_8ch_tx_frac_out
2'b10: select mclk_i2s0_8ch_tx_in
2'bl1: reserved

9:8

RW

0Ox1

clk_i2s0_8ch_tx_pll_sel
2'b00: VPLLO

2'b01: VPLL1

2'b10: xin_osc0

2'b11: reserved

RO

0x0

reserved

6:0

RW

Ox11

clk_i2s0_8ch_tx_div_con
clk_i2s0_8ch_tx=pll_clk_src/(div_con+1)

CRU CLKSEL CON53
Address: Operational Base + offset (0x01d4)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s0_8ch_tx_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s0_8ch_tx

CRU CLKSEL CON54
Address: Operational Base + offset (0x01d8)
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Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13(RO |0x0 reserved
clk_i2s0_8ch_rx_tx_clk_sel
12 RW [0x0 1'b0: select clk_i2s0_8ch_rx_clk
1'b1: select clk_i2s0_8ch_tx_clk
clk_i2s0_8ch_rx_sel
2'b00: select clk_i2s0_8ch_rx
11:10({RW |0x0 2'b01: select clk_i2s0_8ch_rx_frac_out
2'b10: select mclk_i2s0_8ch_rx_in
2'bl1l: reserved
clk_i2s0_8ch_rx_pll_sel
2'b00: VPLLO
9:8 [(RW |0x0 2'b01: VPLL1
2'b10: xin_oscO
2'bl1l: reserved
7 RO |0x0 reserved
6:0 |rRw lox1i3 clk_i2s0_8ch_rx_div_con

clk_i2s0_8ch_rx=pll_clk_src/(div_con+1)

CRU_CLKSEL CONS55

Address: Operational Base + offset (0x01dc)

Bit |Attr| Reset Value Description
clk_i2s0_8ch_rx_frac_div_con
31:0 [RW |0x00000000 |High 16-bit for numerator, Low 16-bit for denominator, clock

source is clk_i2s0_8ch_rx

CRU CLKSEL CON56
Address: Operational Base + offset (0x01e0)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2s1_8ch_tx_out_mclk_sel

15 RW [0xO0 1'b0: select selected clock by clk_i2s1_8ch_tx_rx_clk_sel
1'b1: select xin_osc0O_half

14:13|RO ([0xO0 reserved
clk_i2s1 8ch_tx_rx_clk_sel

12 RW (0x0 1'b0: select clk_i2s1_8ch_tx_clk

1'bl: select clk_i2s1_8ch_rx_clk
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Bit

Attr

Reset Value

Description

11:10

RW

0x0

clk_i2s1_8ch_tx_sel

2'b00: select clk_i2s1_8ch_tx

2'b01: select clk_i2s1_8ch_tx_frac_out
2'b10: select mclk_i2s1_8ch_tx_in
2'b11: reserved

9:8

RW

Ox1

clk_i2s1_8ch_tx_pll_sel
2'b00: VPLLO

2'b01: VPLL1

2'b10: xin_osc0

2'b11: reserved

RO

0x0

reserved

6:0

RW

0Ox11

clk_i2s1 8ch_tx_div_con
clk_i2s1_8ch_tx=pll_clk_src/(div_con+1)

CRU CLKSEL CON57
Address: Operational Base + offset (0x01e4)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s1 8ch_tx_ frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s1_ 8ch_tx

CRU CLKSEL CONS5S8

Address: Operational Base + offset (0x01e8)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13|RO ([0OxO reserved
clk_i2s1_8ch_rx_tx_clk_sel
12 RW |0x0 1'bl: select clk_i2s1 8ch_rx_clk
1'b1: select clk_i2s1_8ch_tx_clk
clk_i2s1_8ch_rx_sel
2'b00: select clk_i2s1_8ch_rx
11:10(RW |0x0 2'b01: select clk_i2s1_8ch_rx_frac_out
2'b10: select mclk_i2s1_8ch_rx_in
2'bl1: reserved
clk_i2s1_8ch_rx_pll_sel
2'b00: VPLLO
9:8 |RW |0x0 2'b01: VPLL1
2'b10: xin_osc0
2'bl1: reserved
7 RO |0x0 reserved
6:0 |RW lox13 clk_i2s1 8ch_rx_div_con

clk_i2s1_8ch_rx=pll_clk_src/(div_con+1)
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CRU CLKSEL CON59
Address: Operational Base + offset (0x01ec)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s1 8ch_rx_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s1 8ch_rx

CRU CLKSEL CONG60

Address: Operational Base + offset (0x01f0)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2s2_8ch_tx_out_mclk_sel

15 RW [0xO0 1'b0: select selected clock by clk_i2s2_8ch_tx_rx_clk_sel
1'bl: select xin_osc0_half

14:13|RO ([0xO0 reserved
clk_i2s2_8ch_tx_rx_clk_sel

12 RW [0xO0 1'b0: select clk_i2s2_8ch_tx_clk
1'bl: select clk_i2s2_8ch_rx_clk
clk_i2s2_8ch_tx_sel
2'b00: select clk_i2s2_8ch_tx

11:10(RW |0x0 2'b01: select clk_i2s2_8ch_tx_frac_out
2'b10: select mclk_i2s2_8ch_tx_in
2'bl1: reserved
clk_i2s2_8ch_tx_pll_sel
2'b00: VPLLO

9:8 |[RW |0Ox1 2'b01: VPLL1
2'b10: xin_oscO
2'bl1: reserved

7 RO |0x0 reserved

6:0 |RW lox11 clk_i2s2_8ch_tx_div_con

clk_i2s2_8ch_tx=pll_clk_src/(div_con+1)

CRU CLKSEL CON61

Address: Operational Base + offset (0x01f4)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s2_8ch_tx_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s2_8ch_tx

CRU CLKSEL CONG62

Address: Operational Base + offset (0x01f8)

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

71




RK3308 TRM-Part1

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13(RO |0x0 reserved
clk_i2s2_8ch_rx_tx_clk_sel
12 RW [0x0 1'b0: select clk_i2s2_8ch_rx_clk
1'b1: select clk_i2s2_8ch_tx_clk
clk_i2s2_8ch_rx_sel
2'b00: select clk_i2s2_8ch_rx
11:10({RW |0x0 2'b01: select clk_i2s2_8ch_rx_frac_out
2'b10: select mclk_i2s2_8ch_rx_in
2'bl1l: reserved
clk_i2s2_8ch_rx_pll_sel
2'b00: VPLLO
9:8 [(RW |0x0 2'b01: VPLL1
2'b10: xin_oscO
2'bl1l: reserved
7 RO |0x0 reserved
6:0 |rRw lox1i3 clk_i2s2_8ch_rx_div_con

clk_i2s2_8ch_rx=pll_clk_src/(div_con+1)

CRU_CLKSEL CONG63

Address: Operational Base + offset (0x01fc)

Bit |Attr| Reset Value Description
clk_i2s2_8ch_rx_frac_div_con
31:0 [RW |0x00000000 |High 16-bit for numerator, Low 16-bit for denominator, clock

source is clk_i2s2_8ch_rx

CRU CLKSEL CON64
Address: Operational Base + offset (0x0200)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2s3_8ch_tx_out_mclk_sel

15 RW [0xO0 1'b0: select selected clock by clk_i2s3_8ch_tx_rx_clk_sel
1'b1: select xin_osc0O_half

14:13|RO ([0xO0 reserved
clk_i2s3_8ch_tx_rx_clk_sel

12 RW (0x0 1'b0: select clk_i2s3_8ch_tx_clk

1'bl: select clk_i2s3_8ch_rx_clk
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Bit

Attr

Reset Value

Description

11:10

RW

0x0

clk_i2s3_8ch_tx_sel

2'b00: select clk_i2s3_8ch_tx

2'b01: select clk_i2s3_8ch_tx_frac_out
2'b10: select mclk_i2s3_8ch_tx_in
2'b11: reserved

9:8

RW

Ox1

clk_i2s3_8ch_tx_pll_sel
2'b00: VPLLO

2'b01: VPLL1

2'b10: xin_osc0

2'b11: reserved

RO

0x0

reserved

6:0

RW

0Ox11

clk_i2s3 _8ch_tx_div_con
clk_i2s3_8ch_tx=pll_clk_src/(div_con+1)

CRU CLKSEL CONG65
Address: Operational Base + offset (0x0204)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s3_8ch_tx_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s3_8ch_tx

CRU CLKSEL CONG66

Address: Operational Base + offset (0x0208)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13|RO ([0OxO reserved
clk_i2s3_8ch_rx_tx_clk_sel
12 RW [0xO0 1'b0: select clk_i2s3_8ch_rx_clk
1'b1: select clk_i2s3_8ch_tx_clk
clk_i2s3_8ch_rx_sel
2'b00: select clk_i2s3_8ch_rx
11:10(RW |0x0 2'b01: select clk_i2s3_8ch_rx_frac_out
2'b10: select mclk_i2s3_8ch_rx_in
2'bll: reserved
clk_i2s3_8ch_rx_pll_sel
2'b00: VPLLO
9:8 |RW |0x0 2'b01: VPLL1
2'b10: xin_osc0
2'bl1: reserved
7 RO |0x0 reserved
6:0 |RW lox13 clk_i2s3_8ch_rx_div_con

clk_i2s3_8ch_rx=pll_clk_src/(div_con+1)
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CRU CLKSEL CON67
Address: Operational Base + offset (0x020c¢)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s3_8ch_rx_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s3_8ch_rx

CRU CLKSEL CONG68

Address: Operational Base + offset (0x0210)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_i2s0_2ch_out_mclk_sel
1'b0: select selected clock by clk_i2s0_2ch_sel
1'bl: select xin_osc0_half

14:12

RO

0x0

reserved

11:10

RW

0x0

clk_i2s0_2ch_sel

2'b00: select clk_i2s0_2ch

2'b01: select clk_i2s0_2ch_frac_out
2'b10: select mclk_i2s0_2ch_in
2'bl11: reserved

9:8

RW

0x0

clk_i2s0_2ch_pll_sel
2'b00: VPLLO

2'b01: VPLL1

2'b10: xin_osc0
2'bl1l: reserved

RO

0x0

reserved

6:0

RW

0x13

clk_i2s0_2ch_div_con
clk_i2s0_2ch=pll_clk_src/(div_con+1)

CRU CLKSEL CONG69

Address: Operational Base + offset (0x0214)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s0_2ch_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s0_2ch

CRU CLKSEL CON70

Address: Operational Base + offset (0x0218)
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_i2s1 2ch_out _mclk_sel
1'b0: select selected clock by clk_i2s1_2ch_sel
1'bl: select xin_oscO_half

14:12

RO

0x0

reserved

11:10

RW

0x0

clk_i2s1_2ch_sel

2'b00: select clk_i2s1_2ch

2'b01: select clk_i2s1_2ch_frac_out
2'b10: select mclk_i2s1 2ch_in
2'bl1l: reserved

9:8

RW

0x0

clk_i2s1_2ch_pll_sel
2'b00: VPLLO

2'b01: VPLL1

2'b10: xin_oscO
2'bl1l: reserved

RO

0x0

reserved

6:0

RW

0x13

clk_i2s1 2ch_div_con
clk_i2s1_2ch=pll_clk_src/(div_con+1)

CRU_CLKSEL CON71

Address: Operational Base + offset (0x021¢c)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

clk_i2s1_2ch_frac_div_con
High 16-bit for numerator, Low 16-bit for denominator, clock
source is clk_i2s1_2ch

CRU CLKSEL CON72
Address: Operational Base + offset (0x0220)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8 (RO |0x0 reserved
usbphy_ref_sel

7 RW (0xO0 1'b0: select xin_osc0 as usbphy reference clock
1'b1: select clk_ref24m as usbphy reference clock
clk_ref24m_pll_sel

6 RW (0x0 1'b0: DPLL
1'b1: VPLLO

5.0 [rRw lox31 clk_ref24m_div_con

clk_ref24m=pll_clk_src/(div_con+1)
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CRU CLKSEL CON73
Address: Operational Base + offset (0x0224)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13(RO |0x0 reserved
testclk_sel

5'h00: xin_oscO

5'h01: clk_core

5'h02: clk_ddrphy4x
5'h03: clk_ddrphy1x
5'h04: aclk_peri
5'h05: hclk_peri
5'h06: clk_nandc
5'h07: clk_sdmmc
5'h08: clk_sdio

5'h09: clk_emmc
5'h0a: clk_sfc

5'h0b: clk_mac_ref
5'h0c: aclk_bus

5'h0d: hclk_bus
5'h0e: clk_crypto

12:8 [RW [0x00 5'h0f: clk_crypto_apk
5'h10: dclk_vop
5'h11: clk_uartO
5'h12: clk_i2c0

5'h13: clk_spi0

5'h14: clk_tsadc
5'h15: clk_saradc
5'h16: clk_otp

5'h17: hclk_audio
5'h18: clk_pdm

5'h19: clk_spdifrx
5'hia: clk_i2s0_8ch_tx
5'h1b: clk_i2s0_8ch_rx
5'hic: clk_i2s0_2ch
5'h1d: clk_rtc32k
5'hle: clk_usbphy_ref24m
5'h1f: otp_isp_osc_out

7:5 RO |0x0 reserved

test_div_con

4:0 |RW |Ox1f
clk_test_out=test_clk_src/(div_con+1)

CRU CLKGATE CONO
Address: Operational Base + offset (0x0300)
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Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14|RO ([0xO0 reserved
ddr_phy_dfi_clk4x_div4_clk_en

13 RW |0x0 When HIGH, disable clock
ddr_monitor_timer_clk_en

12 RW |0x0 When HIGH, disable clock
ddr_phy_dfi_clk4x_en

11 RW |0x0 When HIGH, disable clock
ddr_phy_pll_clk_en

10 RW |0x0 When HIGH, disable clock
pclk_core_grf_clk_en

9 RW|0x0 When HIGH, disable clock
aclk_core_perf_clk_en

8 RW|0x0 When HIGH, disable clock
pclk_core_dbg_daplite_clk_en

/ RW|0x0 When HIGH, disable clock
pclk_core_dbg_niu_clk_en

6 RW|0x0 When HIGH, disable clock
aclk_core_niu_clk_en

RW - T

> 0x0 When HIGH, disable clock
clk_core_pvtm_clk_en

4 RW - — -

0x0 When HIGH, disable clock
clk_jtag_core_clk_en
RW - T

3 0x0 When HIGH, disable clock
pclk_core_dbg_src_clk_en

2 RW

0x0 When HIGH, disable clock

aclk_core_src_clk_en

1 RW|0x0 When HIGH, disable clock

0 RW loxo core_pll_clk_en

When HIGH, disable clock

CRU CLKGATE CON1
Address: Operational Base + offset (0x0304)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_uartl_divfrac_clk_en
15 RW|0x0 When HIGH, disable clock
14 RW |0x0 clk_uartl_divnp5_clk_en

When HIGH, disable clock
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RK3308 TRM-Part1

Bit |Attr| Reset Value Description

clk_uartl_pll_clk_en

13 RW |0x0 When HIGH, disable clock

clk_uartO_clk_en

12 RW |0x0 When HIGH, disable clock

clk_uart0_divfrac_clk_en

11 RW |0x0 When HIGH, disable clock

clk_uart0_divnp5_clk_en

10 |RW [0x0 When HIGH, disable clock

clk_uart0_pll_clk_en

9 RW |0x0 When HIGH, disable clock

dclkvop_clk_en

8 RW |0x0 When HIGH, disable clock

dclkvop_fracdiv_clk_en

7 RW |0x0 When HIGH, disable clock

dclkvop_pll_clk_en

6 RW |0x0 When HIGH, disable clock

clk_crypto_apk_pll_clk_en

5 RW |0x0 When HIGH, disable clock

clk_crypto_pll_clk_en

4 RW |0x0 When HIGH, disable clock

pclk_bus_clk_en

3 RW |0x0 When HIGH, disable clock

hclk_bus_clk_en

2 RW |0x0 When HIGH, disable clock

aclk_bus_clk_en

1 RW |0x0 When HIGH, disable clock

logic_bus_pll_clk_en

0 RW |0x0 When HIGH, disable clock

CRU CLKGATE CON2
Address: Operational Base + offset (0x0308)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

clk_i2c2_pll_clk_en

15 |RW |0x0 When HIGH, disable clock

clk_i2cl_pll_clk_en

14 |RW [0x0 When HIGH, disable clock

clk_i2c0_pll_clk_en

13 RW |0x0 When HIGH, disable clock

clk_uart4_clk_en

12 RW
0x0 When HIGH, disable clock
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Bit |Attr| Reset Value Description

clk_uart4_divfrac_clk_en

11 RW |0x0 When HIGH, disable clock

clk_uart4_divnp5_clk_en

10 RW |0x0 When HIGH, disable clock

clk_uart4_pll_clk_en

9 RW |0x0 When HIGH, disable clock

clk_uart3_clk_en

8 RW |0x0 When HIGH, disable clock

clk_uart3_divfrac_clk_en

7 RW |0x0 When HIGH, disable clock

clk_uart3_divnp5_clk_en

6 RW |0x0 When HIGH, disable clock

clk_uart3_pll_clk_en

5 RW |0x0 When HIGH, disable clock

clk_uart2_clk_en

4 RW |0x0 When HIGH, disable clock

clk_uart2_divfrac_clk_en

3 RW |0x0 When HIGH, disable clock

clk_uart2_divnp5_clk_en

2 RW |0x0 When HIGH, disable clock

clk_uart2_pll_clk_en

1 RW |0x0 When HIGH, disable clock

clk_uartl_clk_en

0 RW |0x0 When HIGH, disable clock

CRU_CLKGATE CON3
Address: Operational Base + offset (0x030c¢)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

clk_timer5_en

15 |[RW |0x0 When HIGH, disable clock

clk_timer4_en

14 |RW [0x0 When HIGH, disable clock

clk_timer3_en

13 |RW |0x0 When HIGH, disable clock

clk_timer2_en

12 |RW |0x0 When HIGH, disable clock

clk_timer1l_en

11 |RW |0x0 When HIGH, disable clock

clk_timer0_en

10 |[RW |0x0 When HIGH, disable clock
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Bit |Attr| Reset Value Description

9 RW|0x0 f/\lll;—eip:ibsﬁsdti_sitl_ee;ock

8 RW |0x0 ;:/T);%ti_llésk:,_cdlit;e;e clock
lk_otp_pll_clk

7 |RW |0x0 Qh;ii‘xi’;&cdg:&e clock
Ik dc_pll_clk

6 [RW |0x0 ;vh;iai:lgg,pdi_scabl_ee 2Iock
lk_tsadc_pll_clk

5 RW 10x0 \C/Vh_er?aHIC(ng,_d?sa_ble;clock

4 |Rw |ox0 S'Vi‘;p'ﬁfgﬂ,‘jitﬂe clock

3 RW |0x0 f/:/lj];ipﬁl_gll—:,_fjliz_airl]e clock

2 RW |0x0 f/:/lj];ipﬁl_gll—:,_fjliz_airl]e clock

1 RW|0x0 ::/\Illiw_eiwl-rl?ale,l_dcra_t:Z clock

. aw loxo clk_i2c3_pll_clk_en

When HIGH, disable clock

CRU CLKGATE CON4
Address: Operational Base + offset (0x0310)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RO (0xO reserved
clk_ddr_stdby_en

14 RW|0x0 When HIGH, disable clock

13 RW lox0 cIk_ddr_msch_.perl_en _
When HIGH, disable clock, and cannot access the peripheral bus
clk_ddr_msch_en

12 RW|0x0 When HIGH, disable clock
clk_ddr_upctrl_en

11 RW|0x0 When HIGH, disable clock
clk_ddr_mon_en

10 RW|0x0 When HIGH, disable clock
testclk_en

9 RW|0x0 When HIGH, disable clock
usbphy_ref24m_clk_en

RW
8 0x0 When HIGH, disable clock
2 RW |0x0 clk_ref24m_pll_clk_en

When HIGH, disable clock
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Bit |Attr| Reset Value Description
6 RW|0x0 f/\ll‘;_eimHuIECk_deiZable clock
5 [RW |0x0 Svcrlnke}p:;cjs_Hc,lkd_izzble clock
+ |rw |00 When HIGH, disable dock
5 | (oo When HiGH, dsable dock
2 |[RW |0x0 \C,\I,t,iiv:fekg 0 jits_actl)l:e_ ec?ock
1 |RW |0x0 ;:,:;:IZ}EETZ?sable clock
0 RW-|0x0 ::/\Illiw_evr\:lil_I(pslll-l_,ccljljs_:tr:le clock

CRU_CLKGATE CON5

Address: Operational Base + offset (0x0314)

Bit |Attr| Reset Value Description

write_mask

31:16{WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RW |0x0 \F/)Vcrl,ke_nIZ;IOG_:,ndisable clock

14 RW [0x0 \F/)Vcrl,ke_nuazzﬁ,e;sable clock

13 RW|0x0 \3\/CrI1I;_nu:I;tG3H_:32isable clock

12 RW|0x0 S;r:z_r]u:;thH_:aZisable clock

11 RW|0x0 S;r:z_r]u:;gg:agisable clock

10 RW|0x0 S;r:z_r]u:;tGoH_:aZisable clock

9 RW |0x0 \F;\;:rl\ke_nb:?anHl,uE?sr;ble clock

8 RW |0x0 C;:\Z;VE?EQHT disable clock

7 RW |0x0 C\,Crl,lz_ncrHYIFgEfj?sable clock

6 RW |0x0 \r/]vC:(e_nr%T(;leisable clock

5 RW [0x0 C\/C:(e;b:?éalfjaz;ble clock
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RK3308 TRM-Part1

Bit |Attr| Reset Value Description

aclk_gic_en

4 RW |0x0 When HIGH, disable clock

aclk_vop_en

3 RW |0x0 When HIGH, disable clock

aclk_crypto_en

2 RW [0x0 When HIGH, disable clock

aclk_intmem_en

1 RW [0x0 When HIGH, disable clock

aclk_bus_niu_en

0 RW |0x0 When HIGH, disable clock

CRU CLKGATE CONG6
Address: Operational Base + offset (0x0318)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
pclk_gpio3_en

15 RW|0x0 When HIGH, disable clock
pclk_gpio2_en

14 RW|0x0 When HIGH, disable clock
pclk_gpiol_en

13 RW|0x0 When HIGH, disable clock
pclk_gpio0_en

12 RW [0x0

X When HIGH, disable clock
11 RO (0OxO reserved

pclk_otp_ns_en

10 |[RW |0x0 When HIGH, disable clock

pclk_timer_en

9 RW |0x0 When HIGH, disable clock

pclk_tsadc_en

8 RW |0x0 When HIGH, disable clock

pclk_saradc_en

7 RW [0x0 When HIGH, disable clock

pclk_spi2_en
RW
6 0x0 When HIGH, disable clock
pclk_spil_en
RW
> 0x0 When HIGH, disable clock
pclk_spi0_en

4 RW 10x0 When HIGH, disable clock

pclk_pwm_en

3 RW |0x0 When HIGH, disable clock

pclk_i2c3_en

2 RW
0x0 When HIGH, disable clock
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Bit |Attr| Reset Value Description
pclk_i2c2_en
1 RW (0xO0
X When HIGH, disable clock
0 RW lox0 pclk_i2cl_en

When HIGH, disable clock

CRU CLKGATE CON?Z7

Address: Operational Base + offset (0x031c¢)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:12|RO ([0xO0 reserved
pclk_cpu_boost_en
11 RW|0x0 When HIGH, disable clock
pclk_otp_phy_en
10 RW|0x0 When HIGH, disable clock
pclk_cru_en
9 RW|0x0 When HIGH, disable clock
pclk_usbgrf_en
8 RW|0x0 When HIGH, disable clock
pclk_ddr_stdby_en
/ RW|0x0 When HIGH, disable clock
pclk_ddr_phy_en
6 RW|0x0 When HIGH, disable clock
pclk_ddr_mon_en
RW
> 0x0 When HIGH, disable clock
pclk_ddr_upctrl_en
4 RW
0x0 When HIGH, disable clock
pclk_usbsdmmc_det_en
RW
3 0x0 When HIGH, disable clock
pclk_grf_en
2 RW |0x0
X When HIGH, disable clock
pclk_sgrf_en
1 RW
0x0 When HIGH, disable clock
0 RW |0x0 pclk_gpio4_en

When HIGH, disable clock

CRU CLKGATE CONS8
Address: Operational Base + offset (0x0320)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15 RO [0x0 reserved
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RK3308 TRM-Part1

Bit |Attr| Reset Value Description

clk_mac_pll_clk_en

14 |RW |0x0 When HIGH, disable clock

clk_otg_adp_clk_en

13 RW |0x0 When HIGH, disable clock

clk_sfc_pll_clk_en

12 |[RW |0x0 When HIGH, disable clock

clk_emmc_clk_en

11 RW |0x0 When HIGH, disable clock

clk_emmc_pll_clk_en

10 RW [0x0 When HIGH, disable clock

clk_sdio_clk_en

9 RW |0x0 When HIGH, disable clock

clk_sdio_pll_clk_en

8 RW |0x0 When HIGH, disable clock

clk_sdmmc_clk_en

7 RW 10x0 When HIGH, disable clock

clk_sdmmc_pll_clk_en

6 RW |0x0 When HIGH, disable clock

clk_nandc_clk_en

5 RW |0x0 When HIGH, disable clock

clk_nandc_pll_clk_en

4 RW [0x0 When HIGH, disable clock

pclk_peri_clk_en

3 RW |0x0 When HIGH, disable clock

hclk_peri_clk_en

2 RW |0x0 When HIGH, disable clock

aclk_peri_clk_en

1 RW |0x0 When HIGH, disable clock

logic_peri_pll_clk_en

0 RW |0x0 When HIGH, disable clock

CRU CLKGATE CON9
Address: Operational Base + offset (0x0324)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

pclk_mac_en

15 |RW |0x0 When HIGH, disable clock

pclk_peri_niu_en

14 |RW [0x0 When HIGH, disable clock

hclk_host_arb_en

13 |[RW |0x0 When HIGH, disable clock
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Bit |Attr| Reset Value Description
12 RW|0x0 \r;\;:rlwlfa;haizs_:,ndisable clock
11 RW|0x0 C;:}';—nOEQIEGH”, disable clock

hclk_sf
10 RW10x0 V\lche_nsl-(;I_Ge;, disable clock
hclk
9 RW |0x0 Wche}emn(;;jzr:sable clock
8 RW |0x0 C\,Crl,ke}salfgsljdisable clock
7 RW |0x0 C;;Z}S:Temcjjeizable clock
6 RW |0x0 C\fi}na?(caindisable clock
5 |RW |0x0 C;;Z;pli;lalrjll,u&:ble clock
4 RW |0x0 3\?:]|(e_nm|-|a1(é;_|-e|,ndisable clock
3 RW|0x0 \a}\frlmke;pz?g:f_(jrrlsigfg clock
m P
2 |[RW |0x0 35he}pf|?5:||,u&esgble clock
Ik f
1 RW |0x0 \CNh_eTa;I_GrE,_jir;able clock
0 [RW |0x0 \C,\I,i_eTa;fGtﬁr,x&:ble clock

CRU CLKGATE CON10

Address: Operational Base + offset (0x0328)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2s0_8ch_tx_out_clk_en

15 RW|0x0 When HIGH, disable clock
clk_i2s0_8ch_tx_clk_en

14 RW|0x0 When HIGH, disable clock
clk_i2s0_8ch_tx_divfrac_clk_en

13 RW|0x0 When HIGH, disable clock
clk_i2s0_8ch_tx_pll_clk_en

12 RW|0x0 When HIGH, disable clock
clk_spdifrx_clk_en

11 RW - - -

0x0 When HIGH, disable clock
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Bit |Attr| Reset Value Description

10 |rw Joxo W MG dronble clock

9 RW |0x0 S\I,l;;snpii;(rgxﬁpl:i_sg:;;egock
Ik_spdiftx_clk

8 RW |0x0 ;Vh;ipHIIGXg,Cdi;:EIe clock
Ik_spdiftx_divf Ik

7 RW [0x0 \C,Vh_esanIIG)(g, :j\;s;alflgcclgcekn
Ik_spdiftx_pll_clk

6 RW |0x0 \C,Vh_esr1le1GX|-T,pdi__c,;bl_ee:Iock
Ik_pd Ik

5 RW|0x0 \C/Vh_ei :I_GCH,Tjeirs]able clock

4 [Rw |ox0 ::/\I/T]_eid: IEdQYfQ?sC;t;I: ::T;ck

3 RW |0x0 ::/\I/T]_ead:@plll,_;:ls(;s; clock

2 RW |0x0 Wﬁi}a:?gg,cﬁgzgle clock

1 RW |0x0 C\fi}a:?é;ﬁfldﬁgzgle clock

0o [Rw |ox0 lvc\),ilecﬁa: IdGIE_,F:jl:gzlbklgecrllock

CRU CLKGATE CON11

Address: Operational Base + offset (0x032c¢)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2s2_8ch_tx_out_clk_en
1 RW — . =
> 0x0 When HIGH, disable clock
clk_i2s2_8ch_tx_clk_en
14 RW — T
0x0 When HIGH, disable clock
clk_i2s2_8ch_tx_divfrac_clk_en
13 RW|0x0 When HIGH, disable clock
clk_i2s2_8ch_tx_pll_clk_en
12 RW|0x0 When HIGH, disable clock
clk_i2s1 8ch_rx_out_clk_en
11 RW|0x0 When HIGH, disable clock
clk_i2s1_8ch_rx_clk_en
10 RW|0x0 When HIGH, disable clock
clk_i2s1_8ch_rx_divfrac_clk_en
RW — T -
9 0x0 When HIGH, disable clock
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Bit |Attr| Reset Value Description
5 [rw [oxo When Hioh, dheate dock |

7 [rw [oxo When HiGh, dheaie dock

6 |Rw fox0 Wrem HiGH, dinable dock

5 [ |00 o o, daole o

4 [rw [oxo When Mo, disabte dock.

s | Joxo W HEGH, e o

2 |RW [0x0 f/\lli_eirfslgx_gljt]air;(;tflt_jgck

L [rw Joxo o o dole o

. AW loxo clk_i2s0_8ch_rx_pll_clk_en

When HIGH, disable clock

CRU_CLKGATE CON12

Address: Operational Base + offset (0x0330)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_i2s0_2ch_out_clk_en

15 RW|0x0 When HIGH, disable clock
clk_i2s0_2ch_clk_en

14 RW|0x0 When HIGH, disable clock
clk_i2s0_2ch_divfrac_clk_en

13 RW|0x0 When HIGH, disable clock
clk_i2s0_2ch_pll_clk_en

12 RW|0x0 When HIGH, disable clock
clk_i2s3_8ch_rx_out_clk_en

11 RW|0x0 When HIGH, disable clock
clk_i2s3_8ch_rx_clk_en

10 RW|0x0 When HIGH, disable clock
clk_i2s3_8ch_rx_divfrac_clk_en

9 RW|0x0 When HIGH, disable clock
clk_i2s3_8ch_rx_pll_clk_en

8 RW|0x0 When HIGH, disable clock

5 RW |0x0 clk_i2s3_8ch_tx_out_clk_en

When HIGH, disable clock
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Bit |Attr| Reset Value

Description

6 RW [0x0

clk_i2s3_8ch_tx_clk_en
When HIGH, disable clock

5 RW [0x0

clk_i2s3_8ch_tx_divfrac_clk_en
When HIGH, disable clock

4 RW |0x0

clk_i2s3_8ch_tx_pll_clk_en
When HIGH, disable clock

3 RW |0x0

clk_i2s2_8ch_rx_out_clk_en
When HIGH, disable clock

2 RW [0xO0

clk_i2s2_8ch_rx_clk_en
When HIGH, disable clock

1 RW |0x0

clk_i2s2_8ch_rx_divfrac_clk_en
When HIGH, disable clock

0 RW [0x0

clk_i2s2_8ch_rx_pll_clk_en
When HIGH, disable clock

CRU_CLKGATE CON13

Address: Operational Base + offset (0x0334)

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_mask
When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:9 |[RO |0x0

reserved

8 RW [0x0

clk_i2s0_2ch_out_ioe
1'b0: enable clk_i2s0_2ch_out to PAD MCLK
1'b1: disable clk_i2s0_2ch_out to PAD MCLK

7 RW [0x0

clk_i2s1_8ch_rx_out_ioe
1'b0: enable clk_i2s1_8ch_rx_out to PAD MCLK
1'bl: disable clk_i2s1_8ch_rx_out to PAD MCLK

6 RW |0x0

clk_i2s1_8ch_tx_out_ioe
1'b0: enable clk_i2s1_8ch_tx_out to PAD MCLK
1'bl: disable clk_i2s1_8ch_tx_out to PAD MCLK

5 RW [0x0

clk_i2s0_8ch_rx_out_ioe
1'b0: enable clk_i2s0_8ch_rx_out to PAD MCLK
1'b1: disable clk_i2s0_8ch_rx_out to PAD MCLK

4 RW |0x0

clk_i2s0_8ch_tx_ out_ioe
1'b0: enable clk_i2s0_8ch_tx_ out to PAD MCLK
1'b1: disable clk_i2s0_8ch_tx out to PAD MCLK

3 RW |0x0

clk_i2s1 _2ch_out_clk_en
When HIGH, disable clock

2 RW [0xO0

clk_i2s1_2ch_clk_en
When HIGH, disable clock

1 RW |0x0

clk_i2s1_2ch_divfrac_clk_en
When HIGH, disable clock
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Bit |Attr| Reset Value

Description

clk_i2s1_2ch_pll_clk_en

0 RW 10x0 When HIGH, disable clock

CRU_CLKGATE CON14
Address: Operational Base + offset (0x0338)

Bit |Attr| Reset Value

Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13(RO |0x0 reserved

pclk_acodec_en

12 RW
0x0 When HIGH, disable clock

pclk_audio_niu_en

11 RW
0x0 When HIGH, disable clock

hclk_vad_en

10 |[RW |0x0 When HIGH, disable clock

hclk_i2s1_2ch_en

9 RW 10x0 When HIGH, disable clock

hclk_i2s0_2ch_en

8 RW |0x0 When HIGH, disable clock

hclk_i2s3_8ch_en

7 RW |0x0 When HIGH, disable clock

hclk_i2s2_8ch_en

6 RW 10x0 When HIGH, disable clock

hclk_i2s1_8ch_en

5 RW |0x0 When HIGH, disable clock

hclk_i2s0_8ch_en

4 RW [0x0 When HIGH, disable clock

hclk_spdifrx_en

3 RW |0x0 When HIGH, disable clock

hclk_spdiftx_en

2 RW |0x0 When HIGH, disable clock

hclk_pdm_en

1 RW [0x0 When HIGH, disable clock

hclk_audio_niu_en

0 RW [0x0 When HIGH, disable clock

CRU SSCGTBLO 3
Address: Operational Base + offset (0x0380)
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Bit |Attr| Reset Value

Description

sscgtbl0_3
7-0: tableO
31:0 (WO [0x00000000 |15-8: tablel
23-16: table2
31-24: table3

CRU_SSCGTBL4 7
Address: Operational Base + offset (0x0384)

Bit |Attr| Reset Value

Description

sscgtbl4_7
7-0: table4
31:0 (WO [0x00000000 ([15-8: table5
23-16: table6
31-24: table7

CRU_SSCGTBLS 11
Address: Operational Base + offset (0x0388)

Bit |Attr| Reset Value

Description

sscgtbl8_11
7-0: table8
31:0 (WO [0x00000000 [15-8: table9
23-16: tablel0
31-24: tablel1l

CRU SSCGTBL12 15
Address: Operational Base + offset (0x038c¢)

Bit |Attr| Reset Value

Description

sscgtbl12_15
7-0: tablel12
31:0 |WO |0x00000000 (15-8: tablel3
23-16: tablel4
31-24: tablel5

CRU SSCGTBL16 19
Address: Operational Base + offset (0x0390)

Bit |Attr| Reset Value

Description

sscgtbl16_19
7-0: tablel6
31:0 |WO [0x00000000 |15-8: tablel?
23-16: tablel8
31-24: table19

CRU SSCGTBL20 23
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Address: Operational Base + offset (0x0394)

Bit |Attr| Reset Value

Description

sscgtbl20_23
7-0: table20
31:0 (WO [0x00000000 [15-8: table21
23-16: table22
31-24: table23

CRU SSCGTBL24 27
Address: Operational Base + offset (0x0398)

Bit |Attr| Reset Value

Description

sscgtbl24_27
7-0: table24
31:0 (WO [0x00000000 |15-8: table25
23-16: table26
31-24: table27

CRU SSCGTBL28 31
Address: Operational Base + offset (0x039c¢)

Bit |Attr| Reset Value

Description

sscgtbl28_31
7-0: table28
31:0 (WO [0x00000000 ([15-8: table29
23-16: table30
31-24: table31

CRU_SSCGTBL32 35
Address: Operational Base + offset (0x03a0)

Bit |Attr| Reset Value

Description

sscgtbl32_35
7-0: table32
31:0 |WO |0x00000000 (15-8: table33
23-16: table34
31-24: table35

CRU SSCGTBL36 39
Address: Operational Base + offset (0x03a4)

Bit |Attr| Reset Value

Description

sscgtbl36_39
7-0: table36
31:0 |WO [0x00000000 |15-8: table37
23-16: table38
31-24: table39
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CRU SSCGTBL40 43
Address: Operational Base + offset (0x03a8)

Bit |Attr| Reset Value

Description

sscgtbl40_43
7-0: table40
31:0 (WO [0x00000000 [15-8: table41
23-16: table42
31-24: table43

CRU SSCGTBL44 47
Address: Operational Base + offset (0x03ac)

Bit |Attr| Reset Value

Description

sscgtbl44_47
7-0: table44
31:0 (WO [0x00000000 [15-8: table45
23-16: table46
31-24: table47

CRU SSCGTBL48 51
Address: Operational Base + offset (0x03b0)

Bit |Attr| Reset Value

Description

sscgtbl48_51
7-0: table48
31:0 |WO |0x00000000 |15-8: table49
23-16: table50
31-24: table51

CRU_SSCGTBL52 55
Address: Operational Base + offset (0x03b4)

Bit |Attr| Reset Value

Description

sscgtbl52_55
7-0: table52
31:0 |WO |0x00000000 |15-8: table53
23-16: table54
31-24: table55

CRU_SSCGTBL56 59
Address: Operational Base + offset (0x03b8)

Bit |Attr| Reset Value

Description

sscgtbl56_59
7-0: table56
31:0 |WO [0x00000000 |15-8: table57
23-16: table58
31-24: table59
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CRU SSCGTBL60 63
Address: Operational Base + offset (0x03bc)

Bit |Attr| Reset Value

Description

sscgtbl60_63
7-0: table60
31:0 (WO [0x00000000 [15-8: table61
23-16: table62
31-24: table63

CRU SSCGTBL64 67
Address: Operational Base + offset (0x03c0)

Bit |Attr| Reset Value

Description

sscgtbl64_67
7-0: table64
31:0 (WO [0x00000000 [15-8: table65
23-16: table66
31-24: table67

CRU SSCGTBL68 71
Address: Operational Base + offset (0x03c4)

Bit |Attr| Reset Value

Description

sscgtbl68_71
7-0: table68
31:0 |WO |0x00000000 |15-8: table69
23-16: table70
31-24: table71

CRU SSCGTBL72 75
Address: Operational Base + offset (0x03c8)

Bit |Attr| Reset Value

Description

sscgtbl72_75
7-0: table72
31:0 (WO [0x00000000 |15-8: table73
23-16: table74
31-24: table75

CRU SSCGTBL76 79
Address: Operational Base + offset (0x03cc)

Bit |Attr| Reset Value

Description

sscgtbl76_79
7-0: table76
31:0 (WO [0x00000000 (15-8: table77
23-16: table78
31-24: table79

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

93




RK3308 TRM-Part1

CRU SSCGTBL80 83
Address: Operational Base + offset (0x03d0)

Bit |Attr| Reset Value

Description

sscgtbl80_83
7-0: table80
31:0 (WO [0x00000000 [15-8: table81
23-16: table82
31-24: table83

CRU SSCGTBL84 87
Address: Operational Base + offset (0x03d4)

Bit |Attr| Reset Value

Description

sscgtbl84_87
7-0: table84
31:0 (WO [0x00000000 [15-8: table85
23-16: table86
31-24: table87

CRU_SSCGTBLS88 91
Address: Operational Base + offset (0x03d8)

Bit |Attr| Reset Value

Description

sscgtbl88_91
7-0: table88
31:0 (WO [0x00000000 ([15-8: table89
23-16: table90
31-24: table91

CRU SSCGTBL92 95
Address: Operational Base + offset (0x03dc)

Bit |Attr| Reset Value

Description

sscgtbl92_95
7-0: table92
31:0 (WO [0x00000000 [15-8: table93
23-16: table94
31-24: table95

CRU SSCGTBL96 99
Address: Operational Base + offset (0x03e0)
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Bit |Attr| Reset Value

Description

sscgtbl96_99
7-0: table96
31:0 (WO [0x00000000 ([15-8: table97
23-16: table98
31-24: table99

CRU_ SSCGTBL100 103
Address: Operational Base + offset (0x03e4)

Bit |Attr| Reset Value

Description

sscgtbl100_103
7-0: table100
31:0 (WO [0x00000000 ([15-8: table101
23-16: table102
31-24: table103

CRU_SSCGTBL104 107
Address: Operational Base + offset (0x03e8)

Bit |Attr| Reset Value

Description

sscgtbl104_107
7-0: table104
31:0 (WO [0x00000000 [15-8: table105
23-16: table106
31-24: table107

CRU SSCGTBL108 111
Address: Operational Base + offset (0x03ec)

Bit |Attr| Reset Value

Description

sscgtbl108_111
7-0: table108
31:0 |WO |0x00000000 |15-8: table109
23-16: tablel10
31-24: tablel11l

CRU_SSCGTBL112 115
Address: Operational Base + offset (0x03f0)

Bit |Attr| Reset Value

Description

sscgtbl112_115
7-0: table112
31:0 (WO [0x00000000 [15-8: table113
23-16: table114
31-24: tablel15

CRU SSCGTBL116 119
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Address: Operational Base + offset (0x03f4)

Bit |Attr| Reset Value

Description

31:0 |WO [0x00000000

sscgtbl116_119
7-0: tablel16
15-8: tablel117
23-16: table118
31-24: table119

CRU SSCGTBL120 123

Address: Operational Base + offset (0x03f8)

Bit |Attr| Reset Value

Description

31:0 |WO [{0x00000000

sscgtbl120_123
7-0: table120
15-8: table121
23-16: tablel122
31-24: tablel123

CRU_SSCGTBL124 127

Address: Operational Base + offset (0x03fc)

Bit |Attr| Reset Value

Description

31:0 |WO [0x00000000

sscgtbl124 127
7-0: table124
15-8: tablel125
23-16: table126
31-24: tablel127

CRU SOFTRST CONO

Address: Operational Base + offset (0x0400)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
R/W resetn_I2_req
15 sc 0x0 When HIGH, will assert core nL2RESET(Please refer to ARM
Cortex-A35 Processor Revision: rOp2 Technical Reference Manual)
14 R/W 0x0 aresetn_bus_niu_req | _
SC When HIGH, reset relative logic
13 R/W 0x0 resetn_core_noc_req . _
SC When HIGH, reset relative logic
resetn_topdbg_req
12 RW [0xO0 When HIGH, will assert core nPRESETDBG(Please refer to ARM
Cortex-A35 Processor Revision: rOp2 Technical Reference Manual)
11:8 (RO |0x0 reserved

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

96




RK3308 TRM-Part1

Bit

Attr

Reset Value

Description

RW

0x0

resetn_core3_req

When HIGH, will assert core3 nCORERESET[3](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

RW

0x0

resetn_core2_req

When HIGH, will assert core2 nCORERESET[2](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

RW

0x0

resetn_corel_req

When HIGH, will assert corel hCORERESET[1](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

R/W
SC

0x0

resetn_core0_req

When HIGH, will assert core0 nCORERESET[0](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

RW

0x0

resetn_corepo3_req

When HIGH, will assert core3 nCPUPORESET([3](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

RW

0x0

resetn_corepo2_req

When HIGH, will assert core2 nCPUPORESET[2](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

RW

0x0

resetn_corepol_req

When HIGH, will assert corel nCPUPORESET[1](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

R/W
SC

0x0

resetn_corepo0_req

When HIGH, will assert core0 nCPUPORESET[0](Please refer to
ARM Cortex-A35 Processor Revision: rOp2 Technical Reference
Manual)

CRU SOFTRST CON1
Address: Operational Base + offset (0x0404)

Bit |Attr| Reset Value Description

write_mask

31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RO |0x0 reserved

14 RW |0x0 presetn_ddrphy_req . _
When HIGH, reset relative logic

13 RW |0x0 resetn_ddrphy_clkdiv_req

When HIGH, reset relative logic
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Bit |Attr| Reset Value Description
resetn_ddrphy_req
12 RW|0x0 When HIGH, reset relative logic
resetn_ddr_stdby_req
11 RW|0x0 When HIGH, reset relative logic
10 RW lox0 presetn_ddr_stdby_req. .
When HIGH, reset relative logic
9 RW lox0 presetn_ddr_monltor_r.eq .
When HIGH, reset relative logic
8 RO |0x0 reserved
- RW lox0 resetn_msch_req . .
When HIGH, reset relative logic
presetn_ddrupctl_req
6 RW |0x0
X When HIGH, reset relative logic
5 RO |0x0 reserved
resetn_ddrupctl_req
4 RW |0x0 - -
X When HIGH, reset relative logic
presetn_core_grf req
3 RW |0x0
X When HIGH, reset relative logic
5 RW lox0 aresetn_core_prf_req . .
When HIGH, reset relative logic
1 rw loxo resetn_core_pvtm_req | .
When HIGH, reset relative logic
0 RW lox0 resetn_dap_req

When HIGH, reset relative logic

CRU SOFTRST CON2

Address: Operational Base + offset (0x0408)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
resetn_uartl_req
15 RW [0x0 - -
X When HIGH, reset relative logic
presetn_uartl_req
14 RW
0x0 When HIGH, reset relative logic
resetn_uartO_req
1 RW - -
3 0x0 When HIGH, reset relative logic
presetn_uart0_req
12 RW
0x0 When HIGH, reset relative logic
11 RW |0x0 hresetn_rom_req . _
When HIGH, reset relative logic
10 RW lox0 aresetn_gic_req

When HIGH, reset relative logic
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Bit |Attr| Reset Value Description
aresetn_intmem_req
9 RW|0x0 When HIGH, reset relative logic
dresetn_vop_req
8 RW|0x0 When HIGH, reset relative logic
- RW lox0 hresetn_vop_req . .
When HIGH, reset relative logic
aresetn_vop_req
6 RW [0x0
X When HIGH, reset relative logic
5 RW lox0 resetn_crypto_apk_req. .
When HIGH, reset relative logic
4 RW loxo resetn_crypto_core_reql .
When HIGH, reset relative logic
hresetn_crypto_req
3 RW |0x0
X When HIGH, reset relative logic
aresetn_crypto_req
2 RW |0x0
X When HIGH, reset relative logic
presetn_bus_niu_req
1 RW |0x0
X When HIGH, reset relative logic
h :
0 RW |ox0 resetn_bus_niu_req

When HIGH, reset relative logic

CRU SOFTRST CON3
Address: Operational Base + offset (0x040c¢)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
resetn_pwm_req
1 RW
> 0x0 When HIGH, reset relative logic
14 RW lox0 presetn_pwm_req | _
When HIGH, reset relative logic
resetn_i2c3_req
13 RW [0x0 N -
When HIGH, reset relative logic
presetn_i2c3_req
12 RW
0x0 When HIGH, reset relative logic
resetn_i2c2_req
11 RW - -
0x0 When HIGH, reset relative logic
presetn_i2c2_req
1 RW
0 0x0 When HIGH, reset relative logic
resetn_i2cl_req
9 RW [0x0 - -
X When HIGH, reset relative logic
8 RW lox0 presetn_i2cl_req

When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

resetn_i2c0_req

7 RW [0x0
X When HIGH, reset relative logic

presetn_i2c0_req

6 RW [0x0
X When HIGH, reset relative logic

resetn_uart4_req

5 RW |0x0
X When HIGH, reset relative logic

presetn_uart4_req

4 RW [0x0
When HIGH, reset relative logic

resetn_uart3_req

3 RW |0x0
X When HIGH, reset relative logic

presetn_uart3_req

2 RW |0x0
X When HIGH, reset relative logic

resetn_uart2_req

1 RW [0x0
X When HIGH, reset relative logic

presetn_uart2_req

0 RW [0x0
X When HIGH, reset relative logic

CRU_SOFTRST CON4
Address: Operational Base + offset (0x0410)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

resetn_timer5_req

15 RW [0x0
X When HIGH, reset relative logic

resetn_timer4_req

14 RW |0x0
X When HIGH, reset relative logic

resetn_timer3_req

13 RW |0x0
X When HIGH, reset relative logic

resetn_timer2_req

12 RW |0x0
X When HIGH, reset relative logic

resetn_timerl_req

11 RW |0x0
X When HIGH, reset relative logic

resetn_timer0_req

1 RW
0 0x0 When HIGH, reset relative logic

presetn_timer0_req

RW
9 0x0 When HIGH, reset relative logic

resetn_tsadc_req

RW
8 0x0 When HIGH, reset relative logic

presetn_tsadc_req

7 RW
0x0 When HIGH, reset relative logic

presetn_saradc_req

6 RW |0x0
X When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

resetn_spi2_req

5 RW [0x0
X When HIGH, reset relative logic

presetn_spi2_req

4 RW [0x0
X When HIGH, reset relative logic

resetn_spil_req

3 RW |0x0
X When HIGH, reset relative logic

presetn_spil_req

2 RW |0x0
X When HIGH, reset relative logic

resetn_spiO_req

1 RW [0x0
When HIGH, reset relative logic

presetn_spi0_req

0 RW |0x0
X When HIGH, reset relative logic

CRU_ SOFTRST CONS5
Address: Operational Base + offset (0x0414)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

presetn_usb_grf _req

15 RW [0x0
X When HIGH, reset relative logic

resetn_pmu_pvtm_req

14 RW [0x0
X When HIGH, reset relative logic

pmu_srstn_req

13 RW [0x0
X When HIGH, reset relative logic

presetn_usbsdmmc_det_req

12 RW |0x0
X When HIGH, reset relative logic

presetn_grf_req

11 RW |0x0
X When HIGH, reset relative logic

presetn_gpio4_req

10 RW |0x0
X When HIGH, reset relative logic

presetn_gpio3_req

9 RW |0x0
X When HIGH, reset relative logic

presetn_gpio2_req

RW
8 0x0 When HIGH, reset relative logic

presetn_gpiol_req

7 RW
0x0 When HIGH, reset relative logic

presetn_gpio0_req

RW
6 0x0 When HIGH, reset relative logic

5 RO [0x0 reserved

otp_phy_srstn_req

4 RW [0x0
When HIGH, reset relative logic

presetn_otp_phy_req

3 RW [0x0
X When HIGH, reset relative logic
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Bit |Attr| Reset Value Description
resetn_otp_ns_user_req
2 RW [0x0
X When HIGH, reset relative logic
resetn_otp_ns_sbpi_req
1 RW [0x0
X When HIGH, reset relative logic
0 rRw loxo presetn_otp_ns_req

When HIGH, reset relative logic

CRU SOFTRST CON6
Address: Operational Base + offset (0x0418)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15 RW lox0 hresetn_usb2host_arb_.req .
When HIGH, reset relative logic
14 RW lox0 hresetn_usb2host_req | .
When HIGH, reset relative logic
resetn_usb2otg_adp_req
13 RW 0x0 When HIGH, reset relative logic
resetn_usb2otg_req
12 RW |0x0 - -
X When HIGH, reset relative logic
hresetn_usb2otg_req
11 RW |0x0 - —
X When HIGH, reset relative logic
presetn_peri_niu_req
10 RW |0x0
X When HIGH, reset relative logic
hresetn_peri_niu_req
9 RW [0x0 —
X When HIGH, reset relative logic
aresetn_peri_niu_req
8 RW [0x0
X When HIGH, reset relative logic
7:2 |RO |0x0 reserved
1 RW |0x0 presetn_cpu_boost_req. _
When HIGH, reset relative logic
0 RW |ox0 resetn_cpu_boost_req

When HIGH, reset relative logic

CRU_ SOFTRST CON?7
Address: Operational Base + offset (0x041c)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:14(RO |0x0 reserved
13 RW |ox0 aresetn_mac_req

When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

nresetn_nandc_req

12 RW [0x0
X When HIGH, reset relative logic

hresetn_nandc_req

11 RW [0x0
X When HIGH, reset relative logic

hresetn_sdmmc_req

10 RW |0x0
X When HIGH, reset relative logic

resetn_sfc_req

9 RW |0x0
X When HIGH, reset relative logic

hresetn_sfc_req

8 RW |0x0
X When HIGH, reset relative logic

hresetn_emmc_req

7 RW [0x0
When HIGH, reset relative logic

hresetn_sdio_req

6 RW [0x0
X When HIGH, reset relative logic

utmil_srst_req

5 RW [0x0
X When HIGH, reset relative logic

utmiO_srst_req

4 RW [0x0
X When HIGH, reset relative logic

usbphypor_rst_req

3 RW [0x0
X When HIGH, reset relative logic

resetn_usb2host_utmi_req

2 RW [0x0
When HIGH, reset relative logic

resetn_usb2host_ehciphy_req

1 RW [0x0
When HIGH, reset relative logic

hresetn_usb2host_aux_req

0 RW |0x0
X When HIGH, reset relative logic

CRU_SOFTRST CONS8
Address: Operational Base + offset (0x0420)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

mresetn_i2s2_8ch_tx_req

1 RW
> 0x0 When HIGH, reset relative logic

hresetn_i2s2_8ch_req

14 RW
0x0 When HIGH, reset relative logic

mresetn_i2s1_8ch_rx_req

1 RW
3 0x0 When HIGH, reset relative logic

mresetn_i2s1_8ch_tx_req

12 RW
0x0 When HIGH, reset relative logic

hresetn_i2s1_8ch_req

11 RW [0x0
When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

mresetn_i2s0_8ch_rx_req

10 RW [0x0
X When HIGH, reset relative logic

mresetn_i2s0_8ch_tx_req

9 RW [0x0
X When HIGH, reset relative logic

hresetn_i2s0_8ch_req

8 RW |0x0
X When HIGH, reset relative logic

mresetn_spdifrx_req

7 RW [0x0
When HIGH, reset relative logic

hresetn_spdifrx_req

6 RW |0x0
X When HIGH, reset relative logic

mresetn_spdiftx_req

5 RW |0x0
X When HIGH, reset relative logic

hresetn_spdiftx_req

4 RW [0x0
X When HIGH, reset relative logic

mresetn_pdm_req

3 RW [0x0
X When HIGH, reset relative logic

hresetn_pdm_req

2 RW [0x0
X When HIGH, reset relative logic

presetn_audio_niu_req

1 RW [0x0
X When HIGH, reset relative logic

hresetn_audio_niu_req

0 RW |0x0
X When HIGH, reset relative logic

CRU_SOFTRST CON9
Address: Operational Base + offset (0x0424)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:10{RO |0x0 reserved

presetn_acodec_req

9 RW |0x0
X When HIGH, reset relative logic

hresetn_vad_req

RW
8 0x0 When HIGH, reset relative logic

mresetn_i2s1_2ch_req

7 RW
0x0 When HIGH, reset relative logic

hresetn_i2s1_2ch_req

RW
6 0x0 When HIGH, reset relative logic

mresetn_i2s0_2ch_req

RW
> 0x0 When HIGH, reset relative logic

hresetn_i2s0_2ch_req

4 RW [0x0
When HIGH, reset relative logic

mresetn_i2s3_8ch_rx_req

3 RW [0x0
X When HIGH, reset relative logic
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Bit |Attr| Reset Value Description
mresetn_i2s3_8ch_tx_req
2 RW [0x0 - - T
X When HIGH, reset relative logic
hresetn_i2s3_8ch_req
1 RW [0x0 - - =
X When HIGH, reset relative logic
0 RW lox0 mresetn_i2s2_8ch_rx_req

When HIGH, reset relative logic

CRU SDMMC CONO
Address: Operational Base + offset (0x0480)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:12(RO |0x0 reserved
11 |RW |ox0 drv_sel
drive select
10:3 [RW |0x00 drv_delaynum
drive delay number
2:1 |RW |ox2 drv_degree
drive degree
0 RW loxo !n!t__state
initial state

CRU SDMMC CON1
Address: Operational Base + offset (0x0484)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:12|RO ([0xO0 reserved
11 RW lox0 sample_sel
sample select
I I
10:3 [RW |0x00 sample_delaynum
sample delay number
5.1 |rRw loxo sample_degree
sample degree
0 RO |[0x0 reserved

CRU SDIO CONO

Address: Operational Base + offset (0x0488)
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Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:12|RO ([0xO0 reserved
11 |RW |ox0 drv_sel
drive select
drv_del
10:3 [RW |0x00 rv_delaynum
drive delay number
2:1 |[RW |ox2 drv_degree
drive degree
0 RW loxo !n!t._state
initial state

CRU SDIO CON1
Address: Operational Base + offset (0x048c)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:12|RO ([0xO0 reserved
11 RW |0x0 sample_sel
sample select
10:3 [rw lox00 sample_delaynum
sample delay number
5.1 |rRw loxo sample_degree
sample degree
0 RO |0x0 reserved

CRU EMMC CONO

Address: Operational Base + offset (0x0490)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:12|RO |0x0 reserved
11 |RW |ox0 drv_sel
drive select
I
10:3 |[RW |0x00 dry_de ayndm
drive delay number
2:1 [RW |ox2 drv_degree
drive degree
init_state
RW -
0 0x0 initial state
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CRU EMMC CON1
Address: Operational Base + offset (0x0494)

Bit |Attr| Reset Value Description
write_mask
31:16|WO |0x0000 When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:12(RO |0x0 reserved
sample_sel

11 RW [0x0
sample select

sample_delaynum

10:3 |[RW |0x00
sample delay number

sample_degree

2:1 [RW (0xO0
sample degree

0 RO [0x0 reserved

2.5 Application Notes

2.5.1 PLL usage

FBDIV, POSTDIV1, BYPASS can be configured by programming CRU_xPLL_CONO.

DSMPD, REFDIV, POSTDIV2 can be configured by programming CRU_XxPLL_CON1.

FRAC can be configured by programming CRU_xPLL_CON2. If DSMPD = 1, PLL is in integer
mode. If DSMPD = 0, PLL is in fractional mode.

A. PLL integer mode configuration

FOUTVCO = (FREF / REFDIV) * FBDIV

FOUTPOSTDIV = FOUTVCO / (POSTDIV1*POSTDIV2)

When FREF is 24MHz, and if 700MHz FOUTPOSTDIV is needed. The configuration can be:

DSMPD =1

REFDIV = 6

FBDIV =175

POSTDIV1=1

POSTDIV2=1
And then

FOUTVCO = (FREF / REFDIV) * FBDIV = 24/6*175=700

FOUTPOSTDIV = FOUTVCO / (POSTDIV1*POSTDIV2)=700/1/1=700

B. PLL fractional mode configuration

FOUTVCO = (FREF / REFDIV) * (FBDIV + FRAC / (2724))

FOUTPOSTDIV = FOUTVCO / (POSTDIV1*POSTDIV2)

When FREF is 24MHz, and if 491.52MHz FOUTPOSTDIV is needed. The configuration can be:

DSMPD =0
REFDIV = 1
FBDIV = 40
FRAC = 24'hf5c28f
POSTDIV1=2
POSTDIV2=1

And then

FOUTVCO = (FREF / REFDIV) * (FBDIV + FRAC / (2724)) = 983.04

FOUTPOSTDIV = FOUTVCO / (POSTDIV1*POSTDIV2)=983.04/(2*1)=491.52

PLL setting consideration

VCO output clock from 800MHz to 3.2GHz

The value of POSTDIV1 should always be greater than or equal to POSTDIV2

For lowest power operation, the minimum VCO and FREF frequencies should be used.
For minimum jitter operation, the highest VCO and FREF frequencies should be used.
The supply rejection will be worse at the low end of the VCO range so care should be

LN We
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taken to keep the supply clean for low power applications.

2.5.2 PLL frequency change and lock check

PLL lock state can be checked in CRU_xPLL_CON1[10] register. The lock state is high when

both original hardware PLL lock and PLL counter lock are high. The max lock time for PLL is

500 REF_CLK.

The PLL counter lock initial value is GLB_PLL_LOCK [15:0], the default value is 15000. It

recommends configure GLB_PLL_LOCK [15:0] to a smaller value after power up(for

example: 500).

User should configure as following steps to change the PLL output frequency

® Change PLL from normal to slow mode by programming CRU_MODE[9:0].

® Change PLL setting.

® Wait until PLL is lock state by checking CRU_xPLL_CON1[10] register or after delay
about 500 REF_CLK

® Change PLL into normal mode.

By default, user don't have to configure the register to power down PLL when change the

PLL output frequency. When any RFDIV/FBDIV/FRACDIV is changed, CRU will assert PLL

power down and release after 1us automatic. In addition, user also can configure

CRU_XPLL_CON1[13] to power down PLL.

User can set CRU_XPLL_CON1[15] to 1'b1 to disable the PLL power down automatic. In this

case, user should configure CRU_xPLL_CON1[14] to power down PLL before changing PLL

setting, and release at least 1us after valid settings, referring to the following figure.

Power down |

| > |
34 lus >

PLL Setting Previous Value X New Value

Fig. 2-5 PLL setting change timing
User also can use HWFFC (hardware fast frequency change) to change the APLL frequency
as following steps:
® Set the CRU_HWFFC_INTST(interrupt related) and CRU_HWFFC_TH.

® Enable hwffc_mode(CRU_HWFFC_CONO[9]).

® Set clk_core_div for backup PLL (CRU_HWFFC_CONO[3:0]).

® Set the new APLL setting to CRU_APLL_CONO, CRU_APLL_CON1, this setting will not
take effect until hwffc_req is asserted.

® Trigger hwffc_req (CRU_HWFFC_CONO[8]), and Poll CRU_HWFFC_CONO[8]=0x1.

® HWFFC is done when CRU_HWFFC_CONO[8] is cleared and HWFFC interrupt happened
(or interrupt status is asserted).

When HWFFC mode is enabled, some setting of APLL and core clock generate unit
(configured by CRU_APLL_CONO, CRU_APLL_CON1 and CRU_CLKSEL_CONO) are also
controlled by HWFFC module. The actually setting can be read by registers
CRU_APLL_CONO_S, CRU_APLL_CON1_S and CRU_CLKSEL_CONO_S.
2.5.3 Fractional divider usage
To get specific frequency, clocks of SPDIF, 12S, PDM, UART can be generated by fractional
divider. Generally you must set that denominator is 20 times larger than numerator to
generate precise clock frequency. So the fractional divider applies only to generate low
frequency clock like SPDIF, I2S, UART and PDM. For implementation issue, the input source
clocks of fractional divider also have the following limitation.

Table 2-1 Source Clock Limitation of Fractional Divider

dclk_vop 270Mhz
clk_pdm 800Mhz
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clk_spdiftx 800Mhz
clk_spdifrx 800Mhz
clk_i2s0/1/2/3_8ch_tx 800Mhz
clk_i2s0/1/2/3_8ch_rx 800Mhz
clk_i2s0/1_2ch 800Mhz

2.5.4 Divfree50 divider usage
Some IPs, such as NAND, EMMC, SDIO and SDMMC need clock of 50% duty cycle, then
Divfree50 divider is used.

2.5.5 DivfreeNP5 divider usage

Some IPs, such as UART needs some special frequency, then DivfreeNP5 is used. UART with
baud rate of 4Mbps need use this divider to generate 64MHz clock from 480MHz of USBPHY
PLL.

2.5.6 Global software reset usage

Two global software resets are designed in the chip, you can program CRU_GLB_SRST_FST

[15:0] as Oxfdb9 to assert the first global software reset glb_srstn_1 and program

CRU_GLB_SRST_SND [15:0] as Oxeca8 to assert the second global software reset

glb_srstn_2. These two software resets are self-de-asserted by hardware. Resetting hold

timing of global software reset (glb_srstn_1, glb_srstn_2, soc_wdt_rstn, soc_tsadc_rstn)

can be programmable up to 178.9s.

Glb_srstn_1 resets almost all logic.

Glb_srstn_2 resets almost all logic except GRF and GPIOs.

2.5.7 Software reset usage

Almost all software reset are controlled by CRU registers. Especially for core, when it assert

warm reset request, the corresponding bit of nCPUPORESET and nCORERESET will also be

asserted.

For implementation issue, Some IPs clock have following frequency limitation. User should

reduce the frequency to less than or equal to the limitation when assert the software reset.
Table 2-2 Clock Limitation of reset

resetn_msch_req(CRU_SOFTRST_CON1[7]) ddrphy_dfi_clk4x 1200Mhz
resetn_crypto_apk_req(CRU_SOFTRST_CON2[5]) clk_crypto_apk 275Mhz
aresetn_dmacl_req(SGRF_SOFTRST_CON[12]) aclk_bus 200Mhz
resetn_ddrphy_clkdiv_req(CRU_SOFTRST_CON1[13]) | ddrphy_dfi_clk4x 300Mhz
CPU warm reset clk_core 800Mhz

2.5.8 SSCG usage
There are some scenes where SSCG should not be enabled. One scene is in communication
where a fixed frequency is required. Another scene is a system requiring a clock with low
long-term jitter.
When SSCG is usage, the PLL should be configured to fractional mode firstly for spread
spectrum capability.
A. SSCG use Internal Point Table
User can use SSCG with internal point table as following steps:
® Setting ssmod_spread (CRU_XPLL_CON3[12:8]) and
ssmod_downspread(CRU_XPLL_CON3[3])
The modulation amplitude is controlled by the value of ssmod_spread. A ssmod_spread
value of 5'd0 turns off the modulation. A ssmod_spread value of 5'd31 (5'b11111) gives
maximum
modulation while a value of 5'd1 gives minimum modulation.
The modulation amplitude can be calculated from the value of modulation by:
Modulation Amplitude = £5’d(ssmod_spread)*0.1%

The modulation direction is determined by the ssmod_downspread bit.

B ssmod_downspread=1'b1, then down spread mode is used. If ssmod_spread =
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5'd29. Then, the maximum PLL frequency is the nominally programmed value
FNOM, and the minimum value is given by FNOM* (1-0.029).

B ssmod_downspread=1'b0, then center spread mode is used. If ssmod_spread =
5'd29. Then, the maximum PLL frequency would be determined by
FNOM*(1+0.029) and the minimum frequency by FNOM* (1-0.029).

Setting the style of modulation (center versus down) and the modulation amplitude depend
on the amount of EMI reduction desired and the timing margin for circuits running on the
spread clock domain. The larger the spread value, the greater the reduction in EMI
amplitude. However, the larger the spread value, the more timing margin needed for correct
circuit operation.
® Setting ssmod_sel_ext_wave (CRU_XPLL_CON4[0])=1'b0
When use internal point table. The frequency will change as following during 128 point:
B Change from minimum value to maximum value uniformly within 64 points
B Change from maximum value to minimum value uniformly within 64 points

Spread spectrum modulator is implemented by repeating as above.
® Setting ssmod_divval (CRU_XPLL_CON3[7:4])
The frequency of modulation FMOD= FREF / (Point humber*REFDIV*ssmod_divval). The
FMOD is typically set above 32kHz and below the maximum frequency for modulation
fidelity, which is determined by the PLL bandwidth. The maximum modulation frequency is
conservatively set at FREF/(200*REFDIV).
When FREF=24Mhz and REFDIV= 1, the value of ssmod_divval can be 5, then the FMOD is
37.5Khz.
® Setting ssmod_bp(CRU_XPLL_CON3[0])=1'b0
® Setting ssmod_disable_sscg(CRU_XPLL_CON3[1])=1'b0
® Setting Setting ssmod_reset(CRU_XPLL_CON3[2])=1'b0
A. SSCG use External Point Table
In addition to the internal shape table, tables external to the SSMOD can be accessed.
This enables customization tables in both shape and the humber of sample points for the
envelope wave form up to 128 data points. The external table of 128 data points can be
configured from CRU_SSCGTBLO_3~CRU_SSCGTBL124_127.
User can use SSMOD with external point table as following steps:
® Setting ssmod_spread (CRU_XPLL_CON3[12:8]) and

ssmod_downspread(CRU_XPLL_CON3[3])
Same with internal point table usage.
® Setting ssmod_sel_ext_wave (CRU_XPLL_CON4[0])=1'b1
® Setting ssmod_ext_maxaddr(CRU_XPLL_CON4[15:8]) and

tableO~table127(CRU_SSCGTBLO_3~CRU_SSCGTBL124_127)
ssmod_ext_maxaddr is the maximum table address. For example, if the number of points
describing the envelope shape is 128, the ssmod_ext_maxaddr should be configured to 127.
The table address circulate over the range 0 to 127.
The tableO~table127 must be 8 bit numbers in the form of sign and magnitude

B 1.00 is represented by 8'b01111111, it is corresponded to maximum frequency.

B -1.00 in represented in the table by 8'b11111111, it is corresponded to minimum
frequency.

®m 0.5 in represented in the table by 8'b00111111.

B -0.5in represented in the table by 8'b10111111.

The frequency will change base tableO~table127 within 128 points, and then repeat.

® Setting ssmod_divval (CRU_XPLL_CON3[7:4])

The frequency of modulation FMOD= FREF/(Point number*REFDIV*ssmod_divval). The point
number equal to ssmod_ext_maxaddr+1.

® Setting ssmod_bp(CRU_XPLL_CON3[0])=1'b0

® Setting ssmod_disable_sscg(CRU_XPLL_CON3[1])=1'b0

® Setting Setting ssmod_reset(CRU_XPLL_CON3[2])=1'b0
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Chapter 3 Cortex-A35

3.1 Overview

The 3308 has a quad-core Cortex-A35 cluster with 256K L2 memory. Cortex-A35 processor,
which is a mid-range, low-power processor that implements the ARMv8-A architecture.

The Cortex-A35 processor includes following features:

® Full implementation of the ARMv8-A A64, A32, and T32 instruction sets

® Both the AArch32 and AArch64 execution states at all Exception levels (ELO to EL3)

® In-order pipeline with direct and indirect branch prediction

® Separate Level 1 (L1) data and instruction side memory systems with a Memory
Management Unit(MMU)

® Level 2 (L2) memory system that provides cluster memory coherency

® L2 cache

® TrustZone

® Support data engine that implements the Advanced SIMD and floating-point architecture
support

® Support Cryptographic Extension

® ARMvS8 debug logic with v7 Debug memory map

® Support Generic Interrupt Controller (GIC) CPU interface to connect to an external
distributor
® Generic Timers supporting 64-bit count input from an external system counter

The configuration details are shown in following tables:
Table 3-1 CPU Configuration

Configuration Item Value
Number of CPU 4
L1 I cache size 32K
L1 D cache size 32K
L2 cache size 256K
L2 data RAM output latency 3 cycles
L2 data RAM input latency 2 cycles
CPU cache protection No
SCU L2 cache protection No
BUS master interface AXI14
NEON and floating-point support Yes
Cryptography extension Yes

3.2 Block Diagram

The Cortex-A35 sub system is shown in Figure 1-1. As illustrated, quad-core Cortex-A35

connects to system bus through SCU-L2 which can handle with CDC (clock domain crossing)

issue.

The Cortex-A35 is connected with system counter, which can run under a constant frequency

clock, for PPI interrupt generation.
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Cortex-A35 Quad Core
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Fig. 3-1 Block Diagram

3.3 Function Description

Please refer to the document cortex_a35_r0p2_trm.pdf for the detail function description.
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Chapter 4 AXI PERF

4.1 Overview

One AXI_PERF blocks are used in the system: CPU_AXI_PERF for performance statistic on
AXI bus of CPU. Following is the features of AXI_PERF IP:
® AXI read statistic

B Support max read latency of one ID

B Support the statistic of the average latency of one ID

B Support count the burst which the read latency is more than A value

B Support read bandwidth statistic for one or all ID

B Support read real bandwidth statistic and DDR align bandwidth statistic
® AXI write statistic

B Support write bandwidth statistic for one or all ID

B Support write real bandwidth statistic and DDR align bandwidth statistic
® AXI read and write address monitor

B Support monitor read from appointed address area for one or some ID

B Support monitor write to appointed address area for one or some ID

B Interrupt generation

4.2 Block Diagram

N AHB BUS
N
BUS_ |1 ]
INF IP CORE
— AXIBUS
N~
AXI bus Register file
AXI_PERF

Fig. 4-1 AXI_PERF block diagram

4.3 Register Description of CPU_AXI_PERF
Please refer to Chapter GRF/CORE GRF.

4.4 Application Notes

4.4.1 Start and finish flow

Assert sw_axi_perf_clr_e 1, and then assert sw_axi_perf_clr_e 0

Config all the signals which need to be configured (sw_axi_perf_work_e keeps 0)
Assert sw_axi_perf_work_e 1 after getting A frame end signal to start AXI_PERF
Read back the statistic values after one or more frames

Next loop
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4.4.2 Read latency statistic case

The Read latency statistic is fit for one ID specify by sw_rd_latency_id only

Casel: The user wants to get the average read latency and max read latency of one
frame and ID 1 at CPU. Here are the steps:

Finish CPU AXI PERF clear step

Assert sw_rd_latency_id 1, sw_rd_latency_thr 0, sw_axi_perf_frm_type 1
(PERF_LATENCY_CTRLO=0x14>

Start CPU AXI PERF

Start CPU and wait for finish interrupt

Read back PERF_WORKING_CNT. This value means how many cycles are used by

this frame.

Read back PERF_RD_MAX_LATENCY_NUM. This value means the max latency of one

frame for ID 1.

Read back PERF_RD_LATENCY_SAMP_NUM and PERF_RD_LATENCY_ACC_SUM. Use

the formulation

perf_rd_latency_average=perf_rd_latency_acc_sum/perf_rd_latency_samp_num;

perf_rd_latency_average is the average latency of ID 1.

Clear CPU AXI_PERF and wait for next statistic

Case2: The user wants to statistic the read average latency of every ID (assume ID
from 0 to 9) and 60 frames at CPU. The burst to be counted need bigger than n. Here
are the steps:

Finish CPU AXI PERF clear step

Assert sw_rd_latency_id 0, sw_rd_latency_thr n, sw_axi_perf_frm_type 0
(PERF_LATENCY_CTRLO=0xn00)>

Start CPU AXI PERF

Start CPU and run 60 frames continually

Read back PERF_WORKING_CNT, this value which is divided by60 means the

average cycle uses of running this scenario

Read back PERF_RD_LATENCY_SAMP_NUM and PERF_RD_LATENCY_ACC_SUM. Use

the formulation

perf_rd_latency_average=perf_rd_latency_acc_sum/perf_rd_latency_samp_num;

perf_rd_latency_average is the average latency of ID 0 by 60 frames.

Clear CPU AXI_PERF

Repeat the above steps and finish id1 to id9 statistic

4.4.3 Bandwidth statistic case

Case3: The user wants to get the single frame read and write bandwidth of ID 1 at
CPU. Here are the steps:

Finish CPU AXI PERF clear step

Assert sw_ar_cnt_id_type sw_aw_cnt_id_type 1, sw_ar_count_id sw_aw_count_id
1, sw_axi_cnt_type 0, sw_axi_perf_frm_type 1(PERF_LATENCY_CTRLO=0x40
PERF_LATENCY_CTRL1=0x11c)

Start CPU AXI PERF

Start CPU and wait for finish interrupt

Read back PERF_RD_AXI_TOTAL_BYTE, this value means the total read bytes of ID 1
Read back PERF_WR_AXI_TOTAL_BYTE, this value means the total write bytes of ID
1

Clear CPU AXI_PERF and wait for next statistic
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Case4: The user wants to get the 60 frames read and write average bandwidth of all ID
at CPU (assume the DDR type is LPDDR4). Here are the steps:

Finish CPU AXI PERF clear step

Assert sw_ar_cnt_id_type sw_aw_cnt_id_type 0, sw_addr_align_type 2,
sw_axi_cnt_type 1, sw_axi_perf_frm_type 0 (PERF_LATENCY_CTRLO=0x00
PERF_LATENCY_CTRL1=0x2)

Start CPU AXI PERF

Start CPU and run 60 frames continually

Read back PERF_RD_AXI_TOTAL_BYTE, this value which is divided by60 means the
average total read bytes of all ID

Read back PERF_WR_AXI_TOTAL_BYTE, this value which is divided by60 means the
average total write bytes of all ID

Clear CPU AXI_PERF and wait for next statistic

Note:In wrap mode, DDR is always aligned. So, we must solve the deviation of bandwidth statics when
the sw_axi_cnt_type assert to 1 by asserting the configured bit sw_axi_cnt_type_wrap to 1.

4.4.4 CPU address read and write monitor case

Caseb: The user wants to monitor CPU of ID 127 read from or write to the address area
(from 0x4000 to 0x8000) action of some scenario. Here are the steps:

Finish CPU AXI PERF clear step, assert mon_id_msk 0

Assert mon_id_type 1, mon_id 127, AXI_PERFE_RD_MON_ST
AXI_PERFE_WR_MON_ST 0x4000, AXI_PERFE_RD_MON_END,
AXI_PERFE_WR_MON_END 0x8000 (AXI_PERFE_CON3=0xfffffe02)

Start CPU AXI PERF

Start CPU, finish this scenario and wait for the AXI PERF interrupt during this period
If CPU get AXI PERF interrupt, then read back AXI_PERFE_INT_STATUS, get
ar_mon_axi_hit_flag and aw_mon_axi_hit_flag, these bits can make sure whether
ID 127 read from the specify address area or write to the specify address area

If the AXI PERF interrupt is not asserted, means ID 127’s action does not hit the
event

Clear CPU AXI_PERF and wait for next statistic

Caseb: The user wants to monitor CPU of IDO - ID127 read from or write to the address
area (from 0x14000 to 0x18000) action of some scenario. Here are the steps:

Finish CPU AXI PERF clear step, assert mon_id_msk O

Assert mon_id_type 0, mon_id 0, AXI_PERFE_RD_MON_ST
AXI_PERFE_WR_MON_ST 0x14000, AXI_PERFE_RD_MON_END,
AXI_PERFE_WR_MON_END 0x18000 (AXI_PERFE_CON3=0xffff01fc)

Start CPU AXI PERF

Start CPU, finish this scenario and wait for the AXI PERF interrupt during this period
If CPU get AXI PERF interrupt, then read back AXI_PERFE_INT_STATUS, get
ar_mon_axi_hit_flag and aw_mon_axi_hit_flag, these bits can make sure whether
these IDs read from the specify address area or write to the specify address area.
We can make sure which ID hit the event by aw_mon_axi_id_status or
ar_mon_axi_id_status

If the AXI PERF interrupt is not asserted, means no ID’s action hit the event

Clear CPU AXI_PERF and wait for next statistic
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Chapter 5 CPU_BOOST
5.1 Overview

The CPU_BOOST accelerates the CPU frequency when only one core working in the multi-

core system.

The CPU_BOSOT supports following features:

® When only one core is alive (3 core are in WFI), CPU clock will turn to high freq config.
The trigger condition is CRU_APLL configuration equal to CPU_BOOST_APLL_CON.

® VPLLO/VPLL1 can be use as freq borrow PLL, and also can be use as target PLL.

® When CPU_BOOST FSM is working, the WFI cores' wakeup interrupts(include FIQ & IRQ)
will be blocked by CPU_BOOST, until the FSM back to idle.

® If the next boost activity condition is too near from last boost (the interval time is less
than switch threshold). The boost condition will not trigger boost activity, until interval
time is bigger than switch threshold.

® The boost activity can be counted. Including boost switch times and high freq counter.

5.2 Block Diagram

CPU

Fig. 5-1 CPU_BOOST block diagram

5.3 Register Description

5.3.1 Registers Summary

R
Name Offset |Size eset Description
Value
BOOST APLL CONO 0x0000 w 0x0000215e [ARM PLL control registerO
BOOST APLL CON1 0x0004 W 0x00001046 |ARM PLL control registerl
BOOST CLK CON 0x0008 |W |0x00000000 [P clock select and divide
control register
BOOST BOOST CON 0x000c W 0x00000000 |CPU boost control register
BOOST SWITCH CNT 0x0010 W 0x00000000 [Switch counter register
BOOST HIGH PERF CNTO|0x0014 |W  |0x00000000 | 9" Performance time counter
registerQ
High f i
BOOST HIGH PERF CNT1|0x0018 |W |0x00000000 | 9" Performance time counter
registerl
B T STATIS THRESH itch hreshold fi
OO0ST S S S 0x001c W 0x00000100 SWIFC _ counter threshold for
OLD statistics
BOOST SHORT SWITCH
CNT 0x0020 W 0x00000000 [Short switch counter register

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 116




RK3308 TRM-Part1

R
Name Offset |Size eset Description
Value
BOOST SWTICH THRESH 0x0024 W 0x00000100 Frequency change switch
OLD threshold
BOOST FSM STATUS 0x0028 W 0x00000000 [FSM status register
BOOST APLL LOW CONO |0x002c W 0x0000415e |ARM PLL low freq control register0
BOOST APLL LOW CON1 |0x0030 W 0x00001046 |ARM PLL low freq control registerl

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

5.3.2 Detail Register Description

BOOST APLL CONO
Address: Operational Base + offset (0x0000)

Bit |Attr| Reset Value Description

bit_write_mask

31:16/WGO 10x0000 16 bit write mask for Isb 15-0

15 RO [0x0 reserved
postdivl
14:12|RW |0x2
X PLL factor postdivl
11:0 |RW |0x15e fodiv

PLL factor fbdiv

BOOST APLL CON1
Address: Operational Base + offset (0x0004)

Bit |Attr| Reset Value Description

bit_write_mask

31:16)WO |0x0000 16 bit write mask for Isb 15-0

15:13|RO (0x0 reserved

dsmpd
when 1, PLL work at interger mode
when 0, PLL work at frac mode

12 RW |0x1

11:9 (RO |0x0 reserved
postdiv2
8:6 [RW ([Ox1
X PLL factor postdiv2
5:0 |RW |0x06 refdiv

PLL factor refdiv

BOOST CLK CON
Address: Operational Base + offset (0x0008)

Bit |Attr| Reset Value Description

write_mask
31:16|WO |0x0000

When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13(RO |0x0 reserved

backup_pll_usage_sel
1'b0: select backup PLL for freq borrow
1'b1: select backup PLL for target PLL

12 RW |0x0

11:10({RO |0x0 reserved
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Bit |Attr| Reset Value Description
cpu_pll_sel
2'b00: APLL
9:8 |RW 10x0 2'b01: VPLLO
2'b10: VPLL1
7:5 [RO (0xO reserved
4:0 |RW lox00 core_div_con

clk=clk_src/(div_con+1)

BOOST BOOST CON
Address: Operational Base + offset (0x000c¢)

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
16 bit write mask for Isb 15-0

15:13

RO

0x0

reserved

12

w1

0x0

clear_all

Clear all statistics configuration, including HIGH_PERF_CNTO0/1,
SWITCH_CNT, FAST_SWITCH_CNT.

1'b0: normal

1'b1: clear all statistics configuration

11:5

RO

0x0

reserved

RW

0x0

statis_enalbe
1'b0: disable
1'b1: enable

RW

0x0

apll_low_freg_en

Control apll to low frequency when boost_enable is valid:
1'b0: disable

1'bl: enable

RW

0x0

apll_sw_ctrl

1'b0: disable

1'b1: software control cpu_pll_sel, core_div_con, apll_slowmode,
apll_pd

RW

0x0

boost_recovery
1'b0: normal
1'b1: recovery

RW

0x0

boost_enalbe
1'b0: disable

1'b1: enable

BOOST SWITCH CNT

Address: Operational Base + offset (0x0010)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

switch_cnt
This 32bit counter is for accumulating switch activity
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BOOST HIGH PERF CNTO
Address: Operational Base + offset (0x0014)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

high_perf_cnt
This 32bit counter [31:0] in 64bit high performance time counter,
which is for accumulating CPU run in high frequency

BOOST HIGH PERF CNT1
Address: Operational Base + offset (0x0018)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

high_perf_cnt
This 32bit counter [63:32] in 64bit high performance time
counter, which is for accumulating CPU run in high frequency

BOOST STATIS THRESHOLD
Address: Operational Base + offset (0x001c)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000100

statis_threshold

If the high frequency sustain time is less than threshold,
SHORT_SWITCH_CNT will count. This threshold is based on 24M
clock cycle

BOOST SHORT SWITCH CNT

Address: Operational Base + offset (0x0020)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

short_swtich_cnt
If the high frequency sustain time is less than threshold,
SHORT_SWITCH_CNT will count

BOOST SWTICH THRESHOLD
Address: Operational Base + offset (0x0024)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000100

switch_threshold
If switch activity interval time is less than threshold, freq will not
change

BOOST FSM STATUS
Address: Operational Base + offset (0x0028)

Bit |Attr| Reset Value Description
31:9 [RO |0x0 reserved
idle_state
8 RO |0x0 1'b0: normal
1'b1: idle
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Bit |Attr| Reset Value Description
req_fsm
7:4 |RO |0x0 4'b0000: initial state.
others state is busy state
boost_fsm
3:0 [RO |0x0 4'b0000: initial state.
others state is busy state

BOOST APLL LOW CONO
Address: Operational Base + offset (0x002c¢)

Bit |Attr| Reset Value Description
bit_write_mask
16 bit write mask for Isb 15-0

31:16{WO [0x0000

15 RO [0x0 reserved

14:12|RW |0x4 postdiv1 _
PLL factor postdivl
fbdiv

11:0 |RW |0Ox15e

PLL factor fbdiv

BOOST APLL LOW CON1
Address: Operational Base + offset (0x0030)

Bit |Attr| Reset Value Description
bit_write_mask
16 bit write mask for Isb 15-0

31:16[RW [0x0000

15:13|RO ([0xO0 reserved
dsmpd

12 RW [0x1 when 1, PLL work at interger mode
when 0, PLL work at frac mode

11:9 |RO ([0xO0 reserved

) postdiv2

8:6  |RW 10x1 PLL factor postdiv2

refdiv

>:0 RW 10x06 PLL factor refdiv

5.4 Application Notes

The CPU_BOOST config flow is as follow.
Before changing frequency:
a. Config BOOST_APLL_CONO/1 and BOOST_APLL_LOW_CONO/1 for single core boost
frequency and multi-core normal frequency.
b. Config BOOST_CLK_CON for choosing VPLLO usage and VPLLO div_con.
c. Config BOOST_BOOST_CON[O0] for enable boost function.
Frequency change flow:
a. Config BOOST_BOOST_CON[1] for enable recovery, and wait for the CPU_BOOST back
to idle state by reading BOOST_FSM_STATUS[8].
Config BOOST_BOOST_CON]I[3:2] for enable sw_ctrl and low_freq_en.
Config BOOST_CLK_CON for choosing VPLLO usage and VPLLO div_con.
Config CRU_CLKSELO_CON for changing CPU PLL source to VPLLO.
Config CRU_MODE_CON[1:0] for changing APLL to slowmode.

mao0oT
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Config CRU_APLL_CONO/1 for re-config APLL and power_down APLL.
Config BOOST_BOOST_CONT[3] for disable low_freq_en.
Config CRU_APLL_CON1 for deassert APLL power_down.
Waiting for APLL lock.
Config CRU_MODE_CON [1:0] for changing APLL to normalmode.
Config CRU_CLKSELO_CON for changing CPU PLL source back to APLL.
Config BOOST_BOOST_CONT[1] for disable recovery.

. Config BOOST_BOOST_CON][2] for disable sw_ctrl.

= I ok I
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Chapter 6 Audio Subsystem

6.1 Overview

Audio Subsystem is embedded with rich audio interfaces such as I12S, PCM, TDM, PDM,
SPDIF and so on. It's also support a VAD(Voice Activity Detection) for human voice detection
which can respond to human voice request timely and fast setup intelligent voice interaction
application.

Audio Subsystem supports the following features:

I12S with 2 channel

B Support 2 I12S_2CH components

I12S_2CH_0 support master tx/rx mode and slave tx/rx mode

I12S_2CH_0 is connected to chip IO

I12S_2CH_1 support slave rx mode

I2S_2CH_1 is connected with Audio Codec inside chip

Sample rate up to 192KHz

Support common LRCK signal for receiving and transmitting when the sample rate

are same

I2S with 8 channel

Support 4 12S_8CH components

I12S_8CH_0 support master tx/rx mode and slave tx/rx mode

I12S_8CH_1 support master tx/rx mode and slave tx/rx mode

I12S_8CH_0/1 are connected to chip IO

I12S_8CH_0 support max 8ch in and max 8ch out simultaneously

I12S_8CH_1 support tx plus rx max 10ch simultaneously

I12S_8CH_2 support master tx/rx mode and slave tx/rx mode

I12S_8CH_3 support slave rx mode, can only works as 4CH mode

I2S_8CH_2/3 are connected with Audio Codec inside chip

Sample rate up to 192KHz

Support independent SCLK and LRCK signals for receiving and transmitting

Support common SCLK and LRCK signal for receiving and transmitting when the

sample rate are same

I2S with 16 channel

B Support one I2S_16CH by gathering 12S_8CH_0 and I12S_8CH_1

B Support master tx/rx mode and slave tx/rx mode

B Sample rate up to 192KHz

PDM with 8 channel

B Sample rate up to 192KHz

TDM with 8 channel

B Support 4 TDM_8CH, share same I12S_8CH controller accordingly

B Sample rate up to 192KHz@2CH and 48KHz@8CH

B Support independent SCLK and LRCK signals for receiving and transmitting

B Support common SCLK and LRCK signal for receiving and transmitting when the
sample rate are same

SPDIF

B Support SPDIF TX x 1

B Support SPDIF RX x 1

B Support HDMI ARC

[

[

Sample rate up to 192KHz

Support SPDIF RX is bypassed to SPDIF TX directly
Voice Activity Detection(VAD)
Embedded Audio Codec

6.2 Block Diagram

N/A

6.3 Function Description
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6.3.112S_2CH_O Application Topology

I12S_2CH_0 support master transmitting/receiving mode and slave transmitting/receiving
mode. IO LRCK_TX is shared for transmitting and receiving modes, user should configure
the I12S0_2CHO register CKR[29:28] to 0x1. If user wants to use both transmitting and
receiving in master mode, user should enable transmitting and receiving at the same time.
The sample rate should be same when transmitting and receiving at the same time. The
direction of IO MCLK is controlled by CRU. The direction of I0 SCLK and I0 LRCK_TX is
controlled by I2S mode, it is output when I2S is master mode, and input when I2S is slave
mode.

CRU To)

mclk_out

‘ — >l P04 _B4/1250_2CH_MCLK
mclk_in R T —
12S_2CH_0

sclk_out

\—b
- GPIO4_B5/1250_2CH_SCLK
sclk_in -4—‘

Irck_out_tx
_out_ |
GPIO4_B6/12S0_2CH_LRCK_TX
Irck_in_tx @ «————————————— P GP104_B6/1250_20H LRCK

oo [lP>— ——— »» GPIO4_B7/1250_2CH_SDO
Irck_out_rx -7

Irck_in_rx —
sdi0 - GPIO4_C0/12S0_2CH_SDI

Fig. 6-1 12S_2CH_0 application topology
6.3.21I2S_2CH_1 Application Topology

I12S_2CH_1 only support slave receiving mode. The input data of I2S can select from any
one of Audio Codec data outputs as follow figure shows, it is configured by
GRF_SOC_CON1[13:12]. pin_adc_mclk source from mclk_i2s_rx of I12S_8H_2.
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CRU ACODEC
mclk_out_rx - pin_adc_mclk
pin_dac_mclk
12S_2CH_1
sclk_out - - pin_sck_dac_o
sclk_in - 4. pin_sck_dac_i
Irck_out_tx - - pin_dac_ws_o
Irck_in_tx .7 pin_dac_ws_i
sdo0 - —] pin_dac_sd_i
Irck_out_rx - pin_sck_adc_o
Irck_in_rx ::j —]J» pin_sck_adc_i
sdi0 pin_adc_ws_o
4. pin_adc_ws_i
pin_adc_sd_o_0
pin_adc_sd_o_1
pin_adc_sd_o_2
pin_adc_sd_o_3

Fig. 6-2 12S_8CH_1 application topology
6.3.3I2S_8CH_O0 Application Topology

12S_8CH_0 support master transmitting/receiving mode and slave transmitting/receiving
mode. It supports maximum 8 channels transmitting and 8 channels receiving
simultaneously.

IO LRCK_TX/LRCK_RX can be shared for transmitting and receiving modes. User can
configure the I12S_8CH_0 register CKR[29:28] to select LRCK_TX or LRCK_RX as common.
The sharing will reduce the I0 usage. After the sharing configuration, if user wants to use
both transmitting and receiving in master mode, user should enable transmitting and
receiving at the same time.

I0 SCLK_TX/SCLK_RX can be shared for transmitting and receiving modes. User can
configure the GRF_SOC_CON2[9:8] to select SCLK_TX or SCLK_RX as common. The sharing
will reduce the 10 usage. The LRCK_TX/LRCK_RX must be shared when SCLK_TX/SCLK_RX
is shared, the reverse is the same.

The direction of I0 SCLK and IO LRCK_TX is controlled by I2S mode, it is output when I2S is
master mode, and input when I2S is slave mode. The source selection of 12S1_MCLK output
is controlled by GRF_SOC_CONZ2[10].
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CRU 10

mclk_out_tx

mclk_out_rx

mclk_in_tx
mclk_in_rx

mclk_i2s_tx

\J

<@ GPi02_A4/1250_MCLK/PDM_CLK_M_M2

mclk_i2s_rx

12S_8CH_O

mclk_in_tx -

mclk_in_rx

sclk_out_tx
%’- GPIO2_AS5/1250_SCLK_TX
sclk_in_txq—’—
Irck_out_tx’
ek it é—,—’- GPIO2_A7/1250_LRCK_TX
rck_in_tx

sdo0 GPI02_B1/1250_SDOO
sdollPr—— GPI02_B2/1250_SDO1
sdo2[lpPr——— GPI02_B3/1250_SDO2
sdo3[lpPr——— GPIO2_B4/1250_SDO3

sclk_out_rx

L »
sclk_in_rx *7 - = =
4

Irck_out_rx

<> GPI02_A6/1250_SCLK_RX/PDM_CLK_S_M2

<> Gcrio2_BO/I1250_LRCK_RX

GPI02_B5/12S0_SDIO/PDM_SDIO_M2

GPI02_B6/12S0_SDI1/PDM_SDI1_M2

GPI02_B7/1250_SDI2/PDM_SDI2_M2

GPI02_C0/12S0_SDI3/PDM_SDI3_M2

Fig. 6-3 12S_8CH_0 application topology
6.3.412S_8CH_1 Application Topology

I12S_2CH_1 support master transmitting/receiving mode and slave transmitting/receiving
mode. It supports maximum 10 channels (transmitting + receiving) simultaneously, eg 8
channels transmitting and 2 channels receiving.

I12S_2CH_1 support two group IOMUX scheme which is controlled by GRF_SOC_CON2[3].
IO LRCK_TX/LRCK_RX can be shared for transmitting and receiving modes. User can
configure the I12S_8CH_1 register CKR[29:28] to select LRCK_TX or LRCK_RX as common.
The sharing will reduce the I0 usage. After the sharing configuration, if user wants to use
both transmitting and receiving in master mode, user should enable transmitting and
receiving at the same time.

I0 SCLK_TX/SCLK_RX can be shared for transmitting and receiving modes. User can
configure the GRF_SOC_CON2[1:0] to select SCLK_TX or SCLK_RX as common. The sharing
will reduce the IO usage. The LRCK_TX/LRCK_RX must be shared when SCLK_TX/SCLK_RX
is shared, the reverse is the same.

The direction of I0 SCLK and IO LRCK_TX is controlled by I2S mode, it is output when I2S is
master mode, and input when I2S is slave mode.

The direction of I251_SDO1_SDI3_MO0/1, I2S1_SDO02_SDI2_MO0/1, 12S1_SDO0O3_SDI1_MO0/1
is controlled by GRF_SOC_CONZ2[7:5]. The source selection of 1251_MCLK output is
controlled by GRF_SOC_CONZ2[2].
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CRU

mclk_out_tx

mclk_out_rx-i - - —

mclk_in_tx »
mclk_in_rx

mclk_i2s_tx

mclk_i2s_rx

12S_8CH_1

mclk_in_tx

mclk_in_rx

sclk_out_tx
_out_
sclk_in_tx -
Irck_out_tx ’
Irck_in_txéi SE—
sdo0 >.
sdol
sdi3.<—'—-
sdo2
g— -
sdo3
il <
sclk_out_rx
. [ 4>-
sclk_in_rx
Irck_out_rx

Irck_in_rx

sdio

A

GPIO1_A2/LCDC_VSYNC/12S1_MCLK_MO
GPIO1_B4/LCDC_D8/1251_MCLK_M1/MAC_CLK

GPIO1_A3/LCDC_DEN/I251_SCLK_TX_MO
GPIO1_B5/LCDC_D9/1251_SCLK_TX_M1/MAC_MDC

GPIO1_A5/LCDC_D1/1251_LRCK_TX_MO
GPIO1_B7/LCDC_D11/1251_LRCK_TX_M1/MAC_RXER

GPIO1_A7/LCDC_D3/1251_SDO0_MO
GPIO1_C1/LCDC_D13/1251_SDOO_M1/MAC_TXEN

GPIO1_BO/LCDC_D4/1251_SDO1_SDI3_MO/PDM_SDI3_MO
GPIO1_C2/LCDC_D14/1251_SDO1_SDI3_M1/PDM_SDI3_M1/MAC_TXDO

GPIO1_B1/LCDC_D5/1251_SDO2_SDI2_MO/PDM_SDI2_MO
GPIO1_C3/LCDC_D15/1251_SD02_SDI2_M1/PDM_SDI2_M1/MAC_TXD1

GPIO1_B2/LCDC_D6/1251_SDO3_SDI1_MO/PDM_SDI1_MO
GPIO1_C4/LCDC_D16/1251_SDO3_SDI1_M1/PDM_SDI1_M1/MAC_RXDO

GPIO1_A4/LCDC_DO/I251_SCLK_RX_MO/PDM_CLK_MO
GPIO1_B6/LCDC_D10/1251_SCLK_RX_M1/PDM_CLK_M1/MAC_MDIO

GPIO1_A6/LCDC_D2/I251_LRCK_RX_MO
GPIO1_CO/LCDC_D12/1251_LRCK_RX_M1/MAC_RXDV
GPIO1_B3/LCDC_D7/1251_SDIO_MO/PDM_SDIO_MO
GPIO1_C5/LCDC_D17/1251_SDIO_M1/PDM_SDIO_M1/MAC_RXD1

Fig. 6-4 12S_8CH_1 application topology

6.3.5I2S_16CH Application Topology

Support one I12S_16CH by gathering 12S_8CH_0 and I2S_8CH_1.

When the I12S_16CH is slave mode, the I12S_8CH_0 and I2S_8CH_1 are both slave mode,

they can transmit or receive respective to gather.

When the I12S_16CH is master mode, one of I12S_8CH_0 and 12S_8CH_1 should be master
mode and the other should be slave mode. In this case, user should enable

GRF_SOC_CONZ2[14]. The figure below shows the topology when 12S_8CH_0 is master
mode and I12S_8CH_1 is slave mode, the signal sclk/Irck_gather_tx/rx which derived by
I12S_8CH_O0 are input to I2S_8CH_1. User can also set I12S_8CH_1 to master mode and

I12S_8CH_0 to slave mode, in this case, the signal sclk/Irck_gather_tx/rx which derived by

125 _8CH_1 are input to I2S_8CH_0.
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CRU 10

mclk_out_tx

melk_out_fpr——

mclk_in_tx -
i GP102_A4/1250_MCLK/PDM_CLK_M_M2
mclk_in_rx

mclk_i2s_tx -

mclk_i2s_rx

125 _8CH_0

mclk_in_tx

mclk_in_rx
sclk out tx sclk_gather_tx
o L > <@ GPIO2_A5/1250_SCLK_TX
sclk_in_tx
Irck out tx- Irck_gather_tx
o L > @ P02 A7/1250_LRCK TX
Irck_in_tx —
sdo0 > GPI02_B1/1250_SDOO
solffpp————————————» GPI02_B2/1250_SDO1
sdo2 »| GPI02_B3/1250_SDO2
sdspr—— GPI02_B4/I250_SDO3
bl i o sclk_gather_rx
-7 \—>- GPI02_A6/1250_SCLK_RX/PDM_CLK_S_M2
sclk_in_rx
g G rx’ Irck_gather_rx
ek n L P> GPI02_BO/I250_LRCK_RX
rck_in_rx

sdio - — @]l GPI02_B5/1250_SDI0/PDM_SDIO_M2

sdil GPI02_B6/12S0_SDI1/PDM_SDI1_M2

sdi2 GPI02_B7/12S0_SDI2/PDM_SDI2_M2

sdi3 GPI02_C0/12S0_SDI3/PDM_SDI3_M2

12S_8CH_1

sclk_out_tx -7

sclk_in_tx

sclk_gather_tx

Irck_out_tx
Irck_gather_tx

Irck_in_tx
NN GPIO1_A7/LCDC_D3/1251_SDOO_MO
sdo0 o GPIO1_C1/LCDC_D13/1251_SDOO0_M1/MAC_TXEN
sdol GPIO1_B0/LCDC_DA4/1251_SDO1_SDI3_M0/PDM_SDI3_MO
di3 .4—,—- GPI0O1_C2/LCDC_D14/1251_SDO1_SDI3_M1/PDM_SDI3_M1/MAC_TXDO
sdo2 GPIO1_B1/LCDC_D5/1251_SDO2_SDI2_MO/PDM_SDI2_MO
) 4,—- GPIO1_C3/LCDC_D15/1251_SDO2_SDI2_M1/PDM_SDI2_M1/MAC_TXD1
sdi2 (la——
S RN €101 Ve g 00 SOl b L
il e—— ] GPIO1_C4/LCDC_D16/1251_SDO3_SDI1_M1/PDM_SDI1_M1/MAC_RXDO
sclk_out_rx -7 —
sclk_gather_rx
sclk_in_rx -

Irck_out_rx
Irck_gather_rx

Irck_in_rx
GPIO1_B3/LCDC_D7/1251_SDIO_MO/PDM_SDIO_MO

el GPIO1_C5/LCDC_D17/1251_SDIO_M1/PDM_SDIO_M1/MAC_RXD1

A

Fig. 6-5 [2S_16CH application topology

6.3.6 I2S_8CH_2 Application topology

12S_8CH_2 support master transmitting/receiving mode and slave transmitting/receiving
mode. For each input data of 12S, it can select any one of Audio Codec output data, it is
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controlled by GRF_SOC_CON1[7:0]. pin_adc_mclk source from mclk_i2s_rx of I2S_8H_2,
and pin_dac_mclk source from mclk_i2s_tx of I12S_8H_2.

CRU ACODEC
mclk_out_rx > pin_adc_mclk
mclk_out_tx - pin_dac_mclk

mclk_i2s_tx -
mclk_i2s_rx

12S_8CH_2

mclk_in_tx
mclk_in_rx
sclk_out_tx >- pin_sck_dac_i
sclk_in_tx -4 pin_sck_dac_o
Irck_out_tx >- pin_dac_ws_i
Irck_in_tx << pin_dac_ws_o
sdo0 >- pin_dac_sd_i
sdol -7
sdo2 -7
sdo3 -* *
sclk_out_rx - vin_sck_adc_i
sclk_in_rx .< pin_sck_adc_o
Irck_out_rx -7 4’ pin_adc_ws_i
Irck_in_rx -4 pin_adc_ws_o

pin_adc_sd_o_0

pin_adc_sd_o_1

Channel select

pin_adc_sd_o_2

pin_adc_sd_o_3

Fig. 6-6 12S_8CH_2 application topology
6.3.7 I2S_8CH_3 Application Topology

I12S_8CH_3 only support slave receiving mode, and it can only works as 4 channels. For
each valid input data of 12S, it can select any one of Audio Codec output data, it is controlled
by GRF_SOC_CON1[11:8].
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CRU ACODEC
mclk_out_rx = pin_adc_mclk
mclk_out_tx » pin_dac_mclk

12S_8CH_3
mclk_in_tx
mclk_in_rx
sclk_out_tx -7 4. pin_sck_dac_i
sclk_in_tx F 7- pin_sck_dac_o
Irck_out_tx -7 4. pin_dac_ws_i
Irck_in_th 7- pin_dac_ws_o
a0l [ pin_decsdi
sdol -7
sdo2 -7
sdo3 -7
sclk_out_rx -7 4. pin_sck_adc_i
sclk_in_rx -< pin_sck_adc_o
Irck_out_rx -7 4. pin_adc_ws_i
Irck_in_rx .< pin_adc_ws_o
pin_adc_sd_o_0
[ in_adc_sd_o_1
Channel select - LAUSSSER s
pin_adc_sd_o_2
pin_adc_sd_o_3

Fig. 6-7 12S_8CH_3 application topology

6.3.8 VAD Application Topology

VAD support read voice data from I12S_8CH_0~3/PDM, and then use the data to detect the
amplitude of voice. As the figure following shows, the data path is ®->®->® when SOC
work at normal mode. When SOC enable the VAD and enter low power mode, the data path
is @. User can configure to work at 1 channel when in low power mode. After the voice
detection event, VAD can wake up SOC and configure to work at multichannel at the same
time. When SOC return to normal mode, it can disable the VAD and return to normal data
path, and it can read the backtracking data from the Internal SRAM.

When DMA is enabled, the share address range of Internal SRAM can be accessed by VAD
only.

Considering the power consumption of low power mode, user can reduce the frequency of
PLL. User also can power down all PLL and select the xin_oscO as the clock source of
12S_8CH/PDM.
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DDR CPU ACODEC
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| [ V | |
Internal SRAM
DMAC 12S/PDM VAD P Share with VAD
(32k-256K)

A A
A

dma_req/ack |
handle [

Fig. 6-8 12S_2CH_3 application topology
In normal mode, the DMA request of 12S_8CH_0~3/PDM is handled by system DMA
controller. When VAD is enabled, the DMA request is handled by VAD. The topology of

12S_8CH_0 DMA request is shows as following figure, 12S_8CH_1~3 and PDM are same.

Invalid Value
1
DMAC1 -~
0
D
Request Sel dma rx request IZS_SCH
' CTRLO
1 leg
VAD I —
0 Invalid Value

Fig. 6-9 12S_8CH_0 DMA request and acknowledge

6.4 Register Description

6.4.1 Registers Summary

N/A

6.4.2 Detail Register Description
N/A

6.5 Application Notes

N/A
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Chapter 7 Audio Serial Port Controller (ASPC)

7.1 Overview

The Audio Serial Port Controller (ASPC) is a PDM interface controller and decoder that
support mono PDM format. It integrates a clock generator driving the PDM microphone and
embeds filters which decimate the incoming bit stream to obtain most common audio rates.
ASPC supports the following features:

® Support one internal 32-bit wide and 128-location deep FIFOs for receiving audio data

® Support receive FIFO full, overflow interrupt and all interrupts can be masked

® Support configurable water level of receive FIFO full interrupt

® Support combined interrupt output

® Support AHB bus slave interface

® Support DMA handshaking interface and configurable DMA water level

® Support PDM master receive mode

® Support 4 paths. Each path is composed of two digital microphone channels, the ASPC
can be used with four stereo or eight mono microphones. Each path is enabled or
disabled independently

® Support 16 ~24 bit sample resolution

® Support sample rate:
8khz,16khz,32kHz,64kHz,128khz,11.025khz,22.05khz,44.1khz,88.2khz,176.4khz,12khz
,24khz,48khz,96khz,192khz

® Support two 16-bit audio data store together in one 32-bit wide location

® Support 16 to 31 bit audio data left or right justified in 32-bit wide FIFO

® Support programmable data sampling sensibility (rising or falling edge)

7.2 Block Diagram

aspc_receiver

aspc_filter

aspc_filter
AHB_BUS ASP_IF
aspc_sys_if — aspc_if

aspc_filter

DMA_IF

aspc_filter

(——— aspc_fifo |{———1 aspc_receiver_ctrl

I | [

‘ aspc_clk_gen

Fig. 7-1 ASPC Block Diagram

System Interface

The system interface implements the APB slave operation. It contains not only control
registers of receiver inside but also interrupt and DMA handshaking interface.

Clock Generator

The Clock Generator implements clock generation function. The input source clock to the
module is MCLK, and by the divider of the module, the clock generator generates CLK_PDM
to receiver.

Receiver

The receiver can act as a decimation filter of PDM. And export PCM format data.

Receive FIFO

The Receive FIFO is the buffer to store received audio data. The size of the FIFO is 32bits x
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128.
ASP interface
The ASP interface implements PDM bit streams receive operation.

7.3 Function Description

7.3.1 AHB Interface

There is an AHB slave interface in ASPC. It is responsible for accessing registers and internal
memories. The addresses of these registers and memories are listed in 7.4.1.

7.3.2 PDM Interface

The PDM interface is a 5-wire interface. The ASPC module can support up to four external
stereo and eight digital microphones.

Follow two figure show two cases of use of the ASPC, but all configurations are possible with
stereo and mono digital microphones.

T R

e e

. [
ASPC

e <

—

ASP_CLK

Fig. 7-2 ASPC with Eight Mono MIC
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oo D e

ASP_DATA3

—x

ASP_CLK

Fig. 7-3 ASPC with Four Stereo MIC
The PDM interface consists of a serial-data shift clock output (ASP_CLK) and a serial data
input (ASP_DATA). The clock is fanned out to both digital mics, and both digital mics’ data
(left channel and right channel) outputs share a single signal line. To share a single line, the
digital mics tristate their output during one phase of the clock(high or low part of cycle,
depending on how they are configured via their L/R input).
ASP_CLK

/

(ASPC_CLK_CTRL[3]=1) |

ASP_CLK — — —
(ASPC_CLK_CTRL[3]=0) | | \ [ \
tdv tdz
[~ 0‘
ight |\ /" Right \ /" Right \
Data(R) — Z'agt; /w/% *ﬁi\ data  /
/ Lef \ / Left \
Data(L) 7‘<\ d:t; / i\ d:ta /
ASP DATA / Right Left /  Right Left / Right

data /\ data /\ data \ data /\ data /

Fig. 7-4 ASPC interface diagram with external MIC

7.3.3 Digital Filter

The external PDMIC generates a PDM stream of bits and transfers it in one period or one
half-period of the clock provided by the ASPC. The aim of the ASPC is to process data from
the PDM interface, decimate and filter the data, and store the processed data in the FIFO.
The four paths are identical. Each path is composed of a left and a right channel. The PDM
interface delivers eight parallel data of 1bit. Each bit goes to a filter. The aim of the filter is
to limit the noise and export PCM format audio data.

7.3.4 Frequency Configuration

MCLK is the source clock signal. ASP_CLK is the output clocks generated in the ASPC and is
fed to the external microphones. They are also the internal clock of the external
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microphones. User must take care about the value of ASP_CLK when selecting the source
clock (MCLK).

scan_clk
- o_pdm_clk

pdm_clk_int

»

Frac_ O_asp_clk

clkdiv 1

A 4

asp_clk_int_inyv

> 0

asp_clk_int

Int_
clkdiv

A 4
=)

mclk

—» o_fifo_clk

\4

gating » o_pdm_clk20x

Fig. 7-5 ASPC Clock Structure
Table 7-1 Relation between ASP_CLK and sample rate

ASP_CLK Sample rate

3.072Mhz 12khz,24khz,48khz,96khz,192khz
2.8224Mhz 11.025khz,22.05khz,44.1khz,88.2khz,176.4khz
2.048Mhz 8khz,16khz,32kHz,64kHz,128khz

User must configure the div_con depended on the frequency of MCLK. If MCLK/ASP_CLK is
more than 40, ASPC_CLK_CTRL[6] should set to 0; if MCLK/ASP_CLK is less than 35,

ASPC_CLK_CTRL[6] should set to 1.

7.4 Register Description

7.4.1 Registers Summary

R
Name Offset |Size eset Description
Value
ASPC SYSCONFIG 0x0000 w 0x00000000 [ASPC system configure register
ASPC CTRLO 0x0004 w 0x78000017 |ASPC control register 0
ASPC CTRL1 0x0008 W 0x0bb8eab0 |ASPC control register 1
ASPC CLK CTRL 0x000c W 0x00000000 |ASPC clock control register
ASPC_HPF_CTRL 0x0010 W |0x00000000 |>FC Nigh pass filter control
register
ASPC FIFO CTRL 0x0014 w 0x00000000 |ASPC FIFO control register
ASPC DMA CTRL 0x0018 w 0x0000001f |ASPC DMA control register
ASPC INT EN 0x001c w 0x00000000 |ASPC interrupt enable register
ASPC INT CLR 0x0020 w 0x00000000 |ASPC interrupt clear register
ASPC INT ST 0x0024 w 0x00000000 |ASPC interrupt status register
ASPC RXFIFO DATA REG [0x0030 w 0x00000000 |ASPC receive FIFO data register
ASPC DATAOR REG 0x0034 W 0x00000000 ASP.C path0 right channel data
register
ASP hO left ch I
ASPC_DATAOL REG 0x0038  |W  |0x00000000 |°FC Patho left channel data
register
ASP h1 right ch I
ASPC_DATAIR REG 0x003c  |W  |0x00000000 |/ \>FC Pathl right channel data
register
ASP h1 left ch I
ASPC_DATAIL REG 0x0040 |W  |0x00000000 resgi;:t;at eft channel data
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R
Name Offset |Size eset Description
Value

ASPC DATA2R REG 0x0044 |W |ox00000000 |ASFC Path2 right channel data
register

ASPC DATA2L REG 0x0048 |W  |0x00000000 |A°PC Path2 left channel data
register

ASPC_DATA3R_REG 0x004c  |W  |0x00000000 |A°PC PAth3 right channel data
register

ASPC_DATA3L REG 0x0050 |W  |0x00000000 |A°PC Path3 left channel data
register

ASPC DATA VALID 0x0054 W 0x00000000 |Path data valid register

ASPC VERSION 0x0058 W 0x59313030 |ASPC version register

ASPC INCR RXDR 0x0400 |W  |0x00000000 |[NCreMent address receive FIFO

data register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

7.4.2 Detail Register Description
ASPC SYSCONFIG

Address: Operational Base + offset (0x0000)

Bit |Attr| Reset Value Description
31:3 |RO |0x0 reserved
rx_start
RX Transfer start bit
2 RW 0x0 1'b0:stop RX transfer
1'b1:start RX transfer
1 RO |0x0 reserved
rx_clr
ASPC RX logic clear
This is a self cleard bit. High active
0 RW |0x0 Write Ox1: clear RX logic
Write 0x0: no action
Read Ox1: clear ongoing
Read 0xO0: clear done
ASPC CTRLO

Address: Operational Base

+ offset (0x0004)

Bit |Attr| Reset Value Description
sjm_sel
Store justified mode:
(Can be written only when SYSCONFIG[2] is 0.)
16bit~31bit DATA stored in 32 bits width fifo.
31 RW (0x0 If VDW select 16bit data, this bit is valid only when HWT select

1.Because if HWT is 0, every fifo unit contain two 16bit data and
32 bit space is full, it is impossible to choose justified mode.
1'b0:right justified

1’b1:left justified
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Bit

Attr

Reset Value

Description

30

RW

Ox1

path3_en
Path 3 enable
1'bl: enable
1'b0: disable

29

RW

Ox1

path2_en
Path 2 enable
1'bl: enable
1'b0: disable

28

RW

Ox1

pathl_en
Path 1 enable
1'b1: enable
1'b0: disable

27

RW

0Ox1

pathO_en
Path 0 enable
1'b1: enable
1'b0: disable

26

RW

0x0

hwt_en

HWT

Halfword word transform

Only valid when VDW select 16bit data

1'b0: 32 bit data valid to AHB/APB bus. Low 16 bit for left
channel and high 16 bit for right channel

1'b1: low 16bit data valid to AHB/APB bus, high 16 bit data
invalid

25:16

RO

0x0

reserved

15:8

RW

0x0

int_div_con
integer divider
can be written only when SYSCONFIG[2] is O

7.5

RO

0x0

reserved

4:0

RW

Ox17

data_vld_width

(Can be written only when SYSCONFIG[2] is 0.)
Valid Data width

0~14: reserved

15: 16bit

16: 17bit

17: 18bit

18: 19bit

23: 24bit

ASPC CTRL1
Address: Operational Base + offset (0x0008)
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Bit |Attr| Reset Value Description

frac_div_numerator
31:16|RW |0x0bb8 fraction divider numerator
(Can be written only when SYSCONFIG[2] is 0.)

frac_div_denomonator
15:0 [RW |Oxea60 fraction divider denominator
(Can be written only when SYSCONFIG[2] is 0.)

ASPC CLK CTRL
Address: Operational Base + offset (0x000c¢)

Bit |Attr| Reset Value Description

31:7 |RO |[0x0 reserved

frac_div_ratio_sel

fraction clk divider ratio select:

6 RW |0x0 (Can be written only when SYSCONFIG[2] is 0.)
1'b0: ratio is more than 40

1'b1: ratio is less than 35

pdm_clk_en

Pdm clk enable.working at PDM mode

5 RW |0x0 (Can be written only when SYSCONFIG[2] is 0.)
1'b0: pdm clk disable

1'b1: pdm clk enable

div_type_sel

divider type select signal

4 RW |0x0 1'b0: fraction divider

1'b1: integer divider

(Can be written only when SYSCONFIG[2] is 0.)

clk_polar

ASP_CLK polarity selection

3 RW |0x0 (Can be written only when SYSCONFIG[2] is 0.)
1'b0: no inverted

1'b1: inverted

pdm_ds_ratio

DS_RATIO,working at PDM mode

(Can be written only when SYSCONFIG[2] is 0.)
3'b000: sample rate 192k/176.5k/128k
3'b001: sample rate 96kk/88.2k/64k

3'b010: sample rate 48kk/44.1k/32k

3'b011: sample rate 24kk/22.05k/16k

3'b100: sample rate 12kk/11.025k/8k

2:0 [(RW |0x0

ASPC HPF CTRL
Address: Operational Base + offset (0x0010)

Bit |Attr| Reset Value Description

31:4 |RO |0x0 reserved
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Bit |Attr| Reset Value Description

hpfle
HPFLE

3 RW (0xO0 high pass filter enable for left channel
1'b0: high pass filter for right channel is disabled
1'b1: high pass filter for right channel is enabled
hpfre
HPFRE

2 RW |0x0 high pass filter enable for right channel
1'b0: high pass filter for right channel is disabled
1'b1: high pass filter for right channel is enabled
hpf_cf
HPF_CF
high pass filter configure register

1:0 [(RW |0x0 2'b00: 3.79Hz
2'b01: 60Hz
2'b10: 243Hz
2'bl1: 493Hz

ASPC FIFO CTRL
Address: Operational Base + offset (0x0014)

Bit |Attr| Reset Value Description

31:15(RO |0x0 reserved
rft
Receive FIFO Threshold

14:8 [RW |0x00 When the number of receive FIFO entries is more than or equal to
this threshold plus 1, the receive FIFO threshold interrupt is
triggered
rfl

7:0 |RO |0x00 RFL

Receive FIFO Level
Contains the number of valid data entries in the receive FIFO

ASPC DMA CTRL

Address: Operational Base + offset (0x0018)

Bit |Attr| Reset Value Description
31:9 (RO |0x0 reserved
rde
Receive DMA Enable
8 RW |0x0 1'b0 : Receive DMA disabled
1'b1 : Receive DMA enabled
7 RO (0xO0 reserved
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Bit |Attr| Reset Value Description
rdl
Receive Data Level
6:0 |Rw loxif This bit field controls the level at which a DMA request is made by

the receive logic. The watermark level = DMARDL+1; that is,
dma_rx_req is generated when the number of valid data entries
in the receive FIFO is equal to or above this field value + 1

ASPC INT EN

Address: Operational Base + offset (0x001c¢)

Bit

Attr

Reset Value

Description

31:2

RO

0x0

reserved

RW

0x0

rxoie

RX overflow interrupt enable
1'b0: disable

1'b1: enable

RW

0x0

rxtie

RX threshold interrupt enable
1'b0: disable

1'b1: enable

ASPC INT CLR
Address: Operational Base + offset (0x0020)

Bit |Attr| Reset Value Description
31:2 (RO |0x0 reserved
1 w1 0x0 rxoic . _ .
C RX overflow interrupt clear, high active, auto clear
0 RO [0x0 reserved

ASPC INT ST

Address: Operational Base + offset (0x0024)

Bit |Attr| Reset Value Description

31:2 |RO ([0x0 reserved
rXoi
RX overflow interrupt

1 R

O |0x0 1'b0: inactive

1'b1: active
rxfi
RX full interrupt

0 |rRO |ox0 P

1'b0: inactive
1’'b1: active

ASPC RXFIFO DATA REG
Address: Operational Base + offset (0x0030)
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Bit |Attr| Reset Value Description

rxdr
31:0 |[RO |0x00000000 |Receive FIFO shadow Register
When the register is read, data in the receive FIFO is accessed

ASPC DATAOR REG
Address: Operational Base + offset (0x0034)

Bit |Attr| Reset Value Description

dataOr

31:0 |[RO [0x00000000
X Data of the path 0 right channel

ASPC DATAOL_ REG
Address: Operational Base + offset (0x0038)

Bit |Attr| Reset Value Description

dataOl

31:0 [RO [0x00000000
X Data of the path 0 left channel

ASPC DATA1R REG
Address: Operational Base + offset (0x003c¢)

Bit |Attr| Reset Value Description
31:1 |RO |0x0 reserved
datalr
0 RO [0x0
Data of the path 1 right channel

ASPC DATA1lL REG
Address: Operational Base + offset (0x0040)

Bit |Attr| Reset Value Description

datall

1:0 |R
31:0 |RO |0x00000000 Data of the path 1 left channel

ASPC DATA2R REG
Address: Operational Base + offset (0x0044)

Bit |Attr| Reset Value Description

data2r

31:0 |[RO [0x00000000
X Data of the path 2 right channel

ASPC DATA2L REG
Address: Operational Base + offset (0x0048)

Bit |Attr| Reset Value Description

data2l

1:0 (R
31:0 RO 10x00000000 |\ ciro path 2 left channel

ASPC DATA3R REG
Address: Operational Base + offset (0x004c)
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Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

data3r
Data of the path 3 right channel

ASPC DATA3L REG

Address: Operational Base + offset (0x0050)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

data3l
Data of the path 3 left channel

ASPC DATA VALID

Address: Operational Base + offset (0x0054)

Bit |Attr| Reset Value Description

31:4 [RO |0x0 reserved
path0_vld

3 RC [0x0 1'b0: DATAOR_REG, DATAOL_REG value is invalid
1’'b1: DATAOR_REG, DATAOL_REG value is valid
pathl_vld

2 RC [0x0 1'b0: DATA1R_REG, DATA1L_REG value is invalid
1'b1: DAT1R_REG, DATA1L_REG value is valid
path2_vld

1 RC [0x0 1'b0: DATA2R_REG, DATA2L_REG value is invalid
1'b1: DATA2R_REG, DATA2L_REG value is valid
path3_vld

0 RC [0x0 1'b0: DATA3R_REG, DATA3L_REG value is invalid

1'bl: DATA3R_REG, DATA3L_REG value is valid

ASPC VERSION

Address: Operational Base + offset (0x0058)

Bit

Attr

Reset Value

Description

31:0

RO

0x59313030

version
ASPC version

ASPC RXDR
Address: Operational Base + offset (0x0400)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

receive_fifo_data
FIFO data can be read from these registers, This register is used
when the access address is Increment

7.5 Interface Description
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Table 7-2 ASPC Interface Description

1_SDI3_MO0/PDM_8CH_SDI3_MO

Module Pin | Directi Pin Name IOMUX Setting
on
O_asp_clk 0] GPIO1_A4/LCDC_DO0/I2S1_8CH_SCL | GRF_GPIO1A_IOMUX[9:8]=2'B11
K_RX_MO0/PDM_8CH_CLK_MO0
GPIO1_B6/LCDC_D10/12S1_8CH_SC | GRF_GPIO1B_IOMUX_L[15:12]=4'B100
LK_RX_M1/PDM_8CH_CLK_M1/MAC_
MDIO
GPIO2_A6/12S0_8CH_SCLK_RX/PDM | GRF_GPIO2A_IOMUX[13:12]=2'B10
_8CH_CLK_S_M2
GPIO2_A4/12S0_8CH_MCLK/PDM_8C | GRF_GPIO2A_IOMUX[13:12]=2'B10
H_CLK_M_M2 GRF_SOC_CON12[2]=1'B1
I_asp_data0 | I GPIO1_B3/LCDC_D7/12S1_8CH_SDI | GRF_GPIO1B_IOMUX_L[7:6]=2'B11
0_MO0/PDM_8CH_SDIO_MO GRF_SOC_CON2[12]=2'B00
GPIO1_C5/LCDC_D17/12S1_8CH_SD | GRF_GPIO1C_IOMUX_H[3:0]=4'B100
10_M1/PDM_8CH_SDIO_M1/MAC_RX | GRF_SOC_CONZ2[12]=2'B01
D1
GPI02_B5/12S0_8CH_SDIO/PDM_8C | GRF_GPIO2B_IOMUX[11:10]=2'B10
H_SDIO_M2 GRF_SOC_CON2[12]=2'B10
I_asp_datal | I GPIO1_B2/LCDC_D6/12S1_8CH_SDO | GRF_GPIO1B_IOMUX_L[5:4]=2'B11
3_SDI1_MO/PDM_B8CH_SDI1_MO GRF_SOC_CON2[12]=2'B00
GPIO1_C4/LCDC_D16/12S1_8CH_SD | GRF_GPIO1C_IOMUX_L[15:12]=4'B100
03_SDI1_M1/PDM_8CH_SDI1_M1/M | GRF_SOC_CON2[12]=2'B01
AC_RXDO
GPIO2_B6/12S0_8CH_SDI1/PDM_8C | GRF_GPIO2B_IOMUX[13:12]=2'B10
H_SDI1_M2 GRF_SOC_CON2[12]=2'B10
I_asp_data2 | I GPIO1_B1/LCDC_D5/1251_8CH_SDO | GRF_GPIO1B_IOMUX_L[3:2]=2'B11
2_SDI2_MO0O/PDM_8CH_SDI2_MO0 GRF_SOC_CON2[12]=2'B00
GPIO1_C3/LCDC_D15/12S1_8CH_SD | GRF_GPIO1C_IOMUX_L[11:8]=4'B100
02_SDI2_M1/PDM_8CH_SDI2_M1/M | GRF_SOC_CONZ2[12]=2'B01
AC_TXD1
GPIO2_B7/12S0_8CH_SDI2/PDM_8C | GRF_GPIO2B_IOMUX[15:14]=2'B10
H_SDI2_M2 GRF_SOC_CON2[12]=2'B10
I_asp_data3 | I GPIO1_B0/LCDC_D4/12S1_8CH_SDO | GRF_GPIO1B_IOMUX_L[1:0]=2'B11

GRF_SOC_CON2[12]=2'B00

GPIO1_C2/LCDC_D14/12S1_8CH_SD
O1_SDI3_M1/PDM_8CH_SDI3_M1/M
AC_TXDO

GRF_GPIO1C_IOMUX_L[7:4]=4'B100
GRF_SOC_CON2[12]=2'B01

GPIO2_C0/12S0_8CH_SDI3/PDM_8C
H_SDI3_M2

GRF_GPIO2C_IOMUX[1:0]=2'B10
GRF_SOC_CON2[12]=2'B10

Notes: I=input, O=output,

I/O=input/output, bidirectional

When use GPIO2_A4/1250 8CH_MCLK/PDM_8CH_CLK_M_M2, the output enable is control by pmic_sleep

7.6 Application Notes
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Disable ASPC receiver
by writing 0x0 to ASPC_SYSCONFIG[2]

Select work mode
by writing 0x0 to ASPC_CTRLO[31]

Enable audio path, Select sample resolution
by writing ASPC_CTRLO

Configure ASPC clock
by writing ASPC_CLK_CTRL

Configure ASPC DMA
by writing ASPC_DMA_CTRL

Configure ASPC FIFO
by writing ASPC_FIFO_CTRL

Execute a clear operation
by writing Ox1 to ASPC_SYSCONFIG[0]

ASPC_SYSCONFIG[0]=1

Read ASPC_SYSCONFIG[0]

Enable ASPC receiver
by writing 0x1 to ASPC_SYSCONFIG[2]

Fig. 7-6 ASPC operation flow
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Chapter 8 Audio Codec

8.1 Overview

Audio Codec is a low power, high resolution, stereo CODEC solution which employs Sigma-
Delta noise-shaping technique. The ADC, DAC and power amplifier are integrated to provide
total solutions. With 24 bits resolution for DAC and 24 bits resolution for ADC, Audio Codec
is suitable for applications in high end consumer digital audio systems, automobile audio,
multimedia and digital systems. It supports following features:

24 bits DAC with 93dB(A-weighted) SNR

Support 16~32Q headphone out and 10kQ line output

24 bits ADC with 92dB(A-weighted) SNR

Support single-ended or differential microphone input

Automatic Level Control (ALC) for smooth audio recording

Pure logic process: no need for mixed signal layers and less mask cost

Low power: DAC 3mA per channel, ADC 2.5mA per channel, less than 0.05mA for
standby

Support Mono, Stereo, 5.1 and 7.1 HiFi channel performance

Programmable input and output analog gains

Digital interpolation and decimation filter integrated

Sampling rate of
8kHz/11.025kHz/12kHz/16kHz/22.05kHz/24kHz/32kHz/44.1kHz/48kHz/64kHz/88.2kHz
/96kHz/128kHz/176.4kHz/192kHz

1.8V supply for analog and 1.0V supply for digital

8.2 Block Diagram
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MICBIAS1 MICBIAS1

signal_alc8
MICPS8 e
MIC8 >——ALC8>—— ADCS8 MICBIAS2 [MICBIAS2
MICNS
signal_alc7
MICP7 e .
Line LOUTL
MIC7 >——ALC7>——~ ADCY ouT
MICN?
/ signal_alc6
MICP6
MIC6 ALC6 ADC6 DACL 03? o
MICNG /
signal_alc5
MICP5 / POIZ:_?_EEND
MIC5 >——+ALC5>——» ADC5 Digital
MICN5
signal_alc4 HP
MICP4 e & DACR OUTR HER
MIC4 >——ALC4 >—— ADC4 Interface
MICN4
signal_alc3 Line LOUTR
MICP3 o ouT
wicna| V3T ALCE>T ADCS HEADPHONE | HppeT
signal_alc2] DETECTOR
MICP2 - — AVDDH
_ JALC2>—— ADC2
wicnz |MI€2 } AVDD
signal_alcl AVDD
MICP1 e Power VCM
MICNlI\/HCl———»ALCl —— ADC1 ManmﬁnmntVCMH
AGND
AGND
AGND

Fig. 8-1 Audio Codec overview
The default Audio Codec IP contains 2 DAC channels for stereo playback and 8 ADC
channels for stereo recording from microphone.

8.3 Function description

8.3.1 Digital Interface
Audio Codec IP provides the I2S PCM interface of audio data stream which gets into DAC
and out from ADC, both of which can be configured in master or slave mode. Different audio
data formats are available for different operating modes. This is demonstrated in following
table.

Table 8-1 Supported Data Formats in Different Modes

Data E t ADC DAC
ata Formats Master Slave Master Slave
Left Justified Vv X v v
Right Justified v \a \a \a
12S \/ \/ \/ \/
DSP/PCM mode A \a \a \a \a
DSP/PCM mode B v X \a v

I12S_PCM interface supports five audio data formats: Left Justified mode, Right Justified
mode, I12S mode, DSP/PCM mode A and mode B. They are valid when the device operates as
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a master or slave.

For Left Justified mode, the data format is illustrated in Fig. 8-2.The MSB is valid at the first
rising edge of sck after ws transition is done. The other valid bits up to the LSB are
transmitted sequentially. Due to varied word length, different sck frequency and sample
rate, some unused sck cycles may appear before every ws transition, which means the data
in this period is invalid.

1/fs

Left Channel Right Channel

WS

sck

sd 123 n2{n1| n 1|21 3 n-2|n-1| n

MSB LSB MSB LSB

Fig. 8-2 Left Justified Mode (assuming n-bit word length)
For Right Justified mode, the data format is shown in Fig. 8-3. The LSB becomes valid at the
last rising edge of sck before ws transition is done. As the MSB is transmitted first, the other
valid bits up to the MSB are followed in order. Due to varied word length, different sck
frequency and sample rate, some unused sck cycles may exist after every ws transition,
which means the data in this period is invalid.

1/fs

Left Channel Right Channel

WS

sd 11213 n2{n1|n 10213 n-2|n1| n

MSB LSB MSB LSB

Fig. 8-3 Right Justified Mode (assuming n-bit word length)
For I2S mode, the data format is depicted in Fig. 8-4. The MSB becomes available at the
second rising edge of sck when ws transition is done. The other valid bits up to the LSB are
transmitted in order. Due to varied word length, different sck frequency and sample rate,
some unused sck cycles may appear between the LSB of the current sample and the MSB of
the next one, which means the data in this period can be ignored.
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1/fs

Left Channel Right Channel

WS

sck o L
< 1BCLK “— 1BCLK
sd 123 n2| n-1| n 123 n2|n1|n
MSB LSB MSB LSB

Fig. 8-4 12S Mode (assuming n-bit word length)
For DSP/PCM mode, the left channel data is transmitted first, followed by right channel data.
For DSP/PCM mode A/B, the MSB is available at the second and first rising edge of sck after
the rising edge of ws respectively, as shown in Fig. 8-5 and Fig.8-6. Based on word length,
sck frequency and sample rate, there may be some invalid data between the LSB of the right

channel data and the next sample.

1/fs

<~ 1BCLK

w1 -

sck
Left Channel R Right Channel

sd 11213 n2ln1nj1|2]|3 n-2| n-1| n

~

B LSB
Input Word Length (WL)

Fig. 8-5 DSP/PCM Mode A (assuming n-bit word length)
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1/fs

« 1BCLK

S It

Left Channel R Right Channel

sck

sd 11213 n2n1|nf1]|2]3 n-2|n-1| n

~

B LSB
Input Word Length (WL) :’

Fig. 8-6 DSP/PCM Mode B (assuming n-bit word length)
8.3.2 Analog Interface

+ MICP

MIC
= MICN

Fig. 8-7 Microphone Input
There are two microphone input pin, MICP and MICN. They can be configured as differential
inputs by the microphone PGA (MIC).
The signal of microphone output should be input to Audio Codec through DC-blocking
capacitor, as shown in following figure.

Fig. 8-8 Input DC-blocking capacitor

The capacitance and input resistance from a high pass filter. For example, when the gain of
the MIC module is 20dB, the input resistance is 45k and 0.1uF DC-blocking capacitor is
used, the lower cut-off frequency is:

1 1

" 27RC 27 x45x10°x0.1x10°°
The capacitance of the DC-blocking capacitor should be determined by the minimum input
impedance and application requirements. If the output of microphone is single-ended, the
audio ADC input should be connected as following figure.

=35.4Hz
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- "’

Fig. 8-9 Input single-ended DC-blocking capacitor
Microphone PGA has two gains to amplify the input signal, that is 0dB and +20dB.
Automatic Level Control (ALC) function is included to adjust the signal level, which is input
into ADC. ALC will measure the signal magnitude and compare it to defined threshold. Then
it will adjust the ALC controlled gain (ALC_L and ALC_R) according to the comparison result.
When the AGC function is off, the gain (ALC_L and ALC_R) is directly controlled by register,
and the programmable gain range is from -18dB to +28.5dB, and the tuning step is 1.5dB.
Audio Codec supports two line output and two headphone out configurations. The DAC
output can drive load through DC-blocking capacitor.
In the configuration using DC-blocking capacitor, shown in the following figure, the
headphone ground is connected to the real ground. The capacitance and the load resistance
determine the lower cut-off frequency. For instance, if 600Q load and 4.7uF DC-blocking
capacitor are used, the lower cut-off frequency is:
f o 1 _ 1
27RC  27x600x4.7x10°°

The DC-blocking capacitor can be increased to lower the cut-off frequency for better bass
response.

=56.5Hz

VOUTL

o, |
CODEC | VOUTR [
DAC

AGND

O %

Fig. 8-10 Output DC-blocking capacitor
The headphone-out driver has a gain range from -39dB to +6dB with a tuning step of 1.5dB.
The line out driver has a gain range from -16.5dB to +6dB with a tuning step of 1.5dB.

8.3.3 Interface Relationship
The relationships between 12S interface and parallel audio data for different ADC and DAC
channels are shown in the following figure.
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MICL

MICR

ADC Internal 24bit

.| ADC 12S MSB 24bit

Left Channel

DAC 12S MSB 24bit
Left Channel

ADC Internal 24bit

" Left Channel

ADC 125 MSB 24bit

Right Channel

Fig. 8-11 ADC Channels Relationship

DAC Internal 24bit

Right Channel

> VOUTL

DAC 12S MSB 24bit
Right Channel

" Left Channel

DAC Internal 24bit

> VOUTR

Right Channel

Fig. 8-12 DAC Channels Relationship

8.4 Register Description

8.4.1 Register Summary

Name Offset |Size Reset Description
Value

ACODEC GLB CON 0x0000 W 0x00000007 |Global Control Register

ACODEC ADC DIG CON1 |0x0004 W 0x00000050 |ADC Digital Control 1 Register
ACODEC ADC DIG CONZ2 |0x0008 W 0x0000000e |ADC Digital Control 2 Register
ACODEC ADC DIG CON3 |0x000c W 0x0000000f |ADC Digital Control 3 Register
ACODEC ADC DIG CON4 |0x0010 W 0x00000004 |ADC Digital Control 4 Register
ACODEC ADC DIG CON7 |0x001c W 0x00000000 [ADC Digital Control 7 Register
ACODEC ALC DIG CONO |0x0040 W 0x00000000 |ALC Digital Control 0 Register
ACODEC ALC DIG CON1 |0x0044 W 0x00000046 |ALC Digital Control 1 Register
ACODEC ALC DIG CON2 |0x0048 W 0x00000041 |ALC Digital Control 2 Register
ACODEC ALC DIG CON3 |0x004c w 0x0000002c |ALC Digital Control 3 Register
ACODEC ALC DIG CON4 |0x0050 W 0x00000000 |ALC Digital Control 4 Register
ACODEC ALC DIG CONS5 |0x0054 W 0x00000026 |ALC Digital Control 5 Register
ACODEC ALC DIG CONG6 |0x0058 W 0x00000040 |ALC Digital Control 5 Register
ACODEC ALC DIG CON7 |0x005c W 0x00000036 |ALC Digital Control 7 Register
ACODEC ALC DIG CONS8 [0x0060 w 0x00000020 |ALC Digital Control 8 Register
ACODEC ALC DIG CON9 |0x0064 W 0x00000038 |ALC Digital Control 9 Register
';CODEC ALC_DIG_CONT 0x0070 W 0x0000000c |ALC Digital Control 12 Register
ACODEC DAC DIG CON1 |0x0304 W 0x00000050 [DAC Digital Control 1 Register
ACODEC DAC DIG CONZ2 |0x0308 W 0x0000000e [DAC Digital Control 2 Register
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R
Name Offset |Size eset Description
Value

ACODEC DAC DIG CON3 |0x030c W 0x00000000 [DAC Digital Control 3 Register
ACODEC DAC DIG CON4 [0x0310 w 0x00000022 |DAC Digital Control 4 Register
ACODEC DAC DIG CONS5 |0x0314 W 0x00000000 |DAC Digital Control 5 Register
ACODEC DAC DIG CON1

0 0x0328 W 0x0000000f |DAC Digital Control 10 Register
ACODEC DAC DIG CON1

1 0x032c W 0x000000ff |DAC Digital Control 11 Register
ACODEC DAC DIG CON1

5 0x0330 W 0x00000003 |DAC Digital Control 12 Register
ACODEC DAC DIG CON1

3 0x0334 W 0x000000c2 |DAC Digital Control 13 Register
ACODEC DAC DIG CON1

4 0x0338 W 0x00000000 |DAC Digital Control 14 Register
ACODEC ADC ANA CONQ|0x0340 W 0x00000000 [ADC Analog Control 0 Register
ACODEC ADC ANA CON1|0x0344 w 0x00000000 |ADC Analog Control 1 Register
ACODEC ADC ANA CONZ2|0x0348 W 0x00000000 [ADC Analog Control 2 Register
ACODEC ADC ANA CON3|0x034c W 0x0000000c |ALC Analog Control 3 Register
ACODEC ADC ANA CON4|0x0350 W 0x0000000c |ALC Analog Control 4 Register
ACODEC ADC ANA CON5|0x0354 W 0x00000000 |ADC Analog Control 5 Register
ACODEC ADC ANA CON6|0x0358 W 0x00000000 [ADC Analog Control 6 Register
ACODEC ADC ANA CON7|0x035c W 0x00000050 [ADC Analog Control 7 Register
ACODEC ADC ANA CON8|0x0360 W 0x00000000 [ADC Analog Control 8 Register
ACODEC ADC ANA N1

OCO = = - 0x0368 w 0x00000001 |ADC Analog Control 10 Register
ACODEC ADC ANA CON1

1 O O 0x036c w 0x00000000 |ADC Analog Control 11 Register
ACODEC DAC ANA CONO0|0x0440 W 0x00000000 (DAC Analog Control 0 Register
ACODEC DAC ANA CON1|0x0444 W 0x00000011 [DAC Analog Control 1 Register
ACODEC DAC ANA CONZ2|0x0448 W 0x00000000 [DAC Analog Control 2 Register
ACODEC DAC ANA CON3|0x044c w 0x00000000 |DAC Analog Control 3 Register
ACODEC DAC ANA CON4|0x0450 w 0x00000000 |DAC Analog Control 4 Register
ACODEC DAC ANA CON5|0x0454 W 0x00000000 [DAC Analog Control 5 Register
ACODEC DAC ANA CON6|0x0458 w 0x00000000 [DAC Analog Control 6 Register
ACODEC DAC ANA CON7|0x045c w 0x00000088 |[DAC Analog Control 7 Register
ACODEC DAC ANA CON8|0x0460 W 0x00000088 |DAC Analog Control8 Register
ACODEC DAC ANA N1

ZCO < < S 0x0470 w 0x00000022 |DAC Analog Control 12 Register
ACODEC DAC ANA CON1

3 0x0474 W 0x00000000 |[DAC Analog Control 13 Register

Notes: Size : B - Byte (8 bits) access, HW - Half WORD (16 bits) access, W -WORD (32 bits) access
When configure ACODEC_ADC _DIG_CONXx, user should add a offset address to correspond channel:

add offset 0x000 for left_0(ADC1) and right_O(ADC2) channel,
add offset 0x0cO for left_1(ADC3) and right_1(ADC4) channel,
add offset 0x180 for left_2(ADC5) and right_2(ADC6) channel,
add offset 0x240 for left_3(ADC7) and right_3(ADC8) channel.
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When configure ACODEC_ALC _DIG_CONx, user should add a offset address to correspond channel:
add offset 0x000 for left channel ALC1,

add offset 0x040 for right channel ALC2,

add offset 0x0cO for left channel ALC3,

add offset 0x100 for right channel ALC4,

add offset 0x180 for left channel ALC5,

add offset 0x1cO for right channel ALC6,

add offset 0x240 for left channel ALC7,

add offset 0x280 for right channel ALCS.

When configure ACODEC_ADC _ANA _CONXx, user should add a offset address to correspond channel:
add offset 0x000 for left_0(ADC1) and right_O(ADC2) channel,

add offset 0x040 for left_1(ADC3) and right_1(ADC4) channel,

add offset 0x080 for left_2(ADC5) and right_2(ADC6) channel,

add offset 0x0cO0 for left_3(ADC7) and right_3(ADC8) channel.

8.4.2 Detail Register Description
ACODEC GLB CON
Address: Operational Base + offset (0x0000)

Bit |Attr| Reset Value Description

31:8 |RO [0x0 reserved

ADC_BIST_RESET
ADC bist module reset
1'b0: Reset

1'b1: Work

7 RW [0x0

DAC_BIST_RESET
DAC bist module reset
1'b0: Reset

1'b1: Work

6 RW [0x0

ADC_MCLK_GATING

The enable signal of the ADC MCLK gating which cover the ADC
data path(ADC1~ADCS).

5 RW [0x0 1'b0: Enable

1'b1l: Disable

Note: The ADC data path don't contain the AGC and I2S TX
module.

DAC_MCLK_GATING

The enable signal of the DAC MCLK gating which cover the DAC
data path(DAC1~DAC?2)

1'b0: Enable

1'b1: Disable

Note: The DAC data path don't contain the I2S RX module.

4 RW [0x0

3 RO [0x0 reserved

CODEC_ADC_DIGITAL_RST

Codec ADC digital core reset. This reset only reset the codec data
2 RW (0x1 path.

1'b0: Reset

1'b1: Work

CODEC_DAC_DIGITAL_RST

Codec DAC digital core reset. This reset only reset the codec data
1 RW (0x1 path.

1'b0: Reset

1'b1: Work
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Bit |Attr| Reset Value Description
CODEC_SYSTEM_RST
Codec system reset.
0 RW lox1 This signal will reset the registers which control all the digital and

analog part.
1'b0: Reset
1'b1: Work

ACODEC ADC DIG CON1

Address: Operational Base + offset (0x0004)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved

RW

0x0

ADC_I2S_LRC_POL
ADC I2S LRC Polarity
1'b0: Normal

1'b1: Reversal

6:5

RW

0x2

ADC_I2S_VALID_LEN

Valid Word Length in one 1/2Frame
2'b00: 16 bits

2'b01: 20 bits

2'b10: 24 bits

2'b11: 32 bits

4:3

RW

0x2

ADC_I2S_MODE

ADC I2S MODE

2'b00: Right Justified Mode

2'b01: Left Justified Mode

2'b10: I2S Mode

2'bl1: PCM Mode

Note: Same word length in 1/2frame and valid data is not
supported in

Right Justified Mode. For example, 32/24 or 24/20 is supported,
but 32/32 or 24/24 is not supported. (1/2frame length/valid data
length)

RO

0x0

reserved

RW

0x0

ADC_I2S_SWAP

ADC Left-Right SWAP
1'b0: Normal

1'b1l: Swap

RW

0x0

ADC_I2S_TYPE
ADC I12S TYPE
1'b0: Stereo
1'b1l: Mono

ACODEC ADC DIG CON2
Address: Operational Base + offset (0x0008)
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Bit

Attr

Reset Value

Description

31:6

RO

0x0

reserved

RW

0x0

ADC_MODE_IO

ADC I2S Mode select for IO pin
1'b0: Slave mode

1'b1: Master mode

RW

0x0

ADC_MODE

ADC I2S Mode select for inner module
1'b0: Slave mode

1'b1: Master mode

3:2

RW

0x3

ADC_I2S_FRAME_LEN

ADC I2S 1/2Frame Word Length
2'b00: 16 bits

2'b01: 20 bits

2'b10: 24 bits

2'b11: 32 bits

RW

0Ox1

ADC_I2S_RST
ADC I2S Reset
1'b0: Reset
1'b1: Work

RW

0x0

ADC_I2S_BIT_CLK_POL
ADC I2S Bit Clock Polarity
1'b0: Normal

1'b1: Reversal

ACODEC ADC DIG CON3

Address: Operational Base + offset (0x000c¢)

Bit |Attr| Reset Value Description
31:4 [RO |0x0 reserved
ADC_LEFT_CHANNEL_BIST
ADC Left Channel Bist Mode select
2'b00: Normal Left Channel data to the PCM(normal mode)
2'b01: Sine Wave to the PCM( bist mode enable and need to set
3:2 [RW |0x3
the GLB_CON[7])
2'b10: Cube Wave to the PCM( bist mode enable and need to set
the GLB_CON[7])
2'b11: Normal Right channel data to the PCM( normal mode )
ADC_RIGHT_CHANNEL_BIST
ADC Right Channel Bist Mode select
2'b00: Normal Right Channel data to the PCM(nhormal mode)
2'b01: Sine Wave to the PCM( bist mode enable and need to set
1:0 [(RW |0x3

the GLB_CON[7])

2'b10: Cube Wave to the PCM( bist mode enable and need to set
the GLB_CON[7])

2'b11: Normal Left channel data to the PCM( normal mode )
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ACODEC ADC DIG CON4
Address: Operational Base + offset (0x0010)

Bit |Attr| Reset Value Description

31:3 |RO |[0x0 reserved

HPF_DIS

Disable the high pass filter in the ADC path
1'b0: HPF Enable

1'b1: HPF Disable

2 RW [0x1

HPF_CUT_FREQ

Select the cut-off frequency of the high pass filter
2'b00: 20Hz

2'b01: 245Hz

2'b10: 612Hz

2'bl11: reserved

1:0 RW |0x0

ACODEC ADC DIG CON?Z7
Address: Operational Base + offset (0x001c)

Bit |Attr| Reset Value Description

31:6 |RO |0x0 reserved

Config_ADCL_DATA

Configure the input of ADCL data path when the register
ADC_DIG_CON7[1] is 1.

Note: Please keep the default value

5:4 RW |0x0

Config_ADCR_DATA

Configure the input of ADCR data path when the register
ADC_DIG_CON7[0] is 1.

Note: Please keep the default value

3:2 RW |0x0

ADCL_DATA_SEL

Select the input of the ADCL data path

1'b0: Select the normal path as the input of ADC data path

1'b1: Select the register ADC_DIG_CON7[5:4] as the input of the
ADC data path

Note: Please keep the default value

1 RW [0x0

ADCR_DATA_SEL

Select the input of the ADCR data path

1'b0: Select the normal path as the input of ADC data path

1'b1: Select the register ADC_DIG_CON7[3:2] as the input of the
ADC data path

Note: Please keep the default value

0 RW [0x0

ACODEC ALC DIG CONO
Address: Operational Base + offset (0x0040)
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Bit

Attr

Reset Value

Description

31:7

RO

0x0

reserved

RW

0x0

GAIN_ATT_METHOD

Choose the method to control the gain attack
1'b0: Normal way

1'b1: Jack way

5:4

RW

0x0

CTRL_GEN_METHOD

There are four methods to generate the control signals
2'b00: Normal way

2'b01: Jack way 1

2'b10: Jack way 2

2'b11: Jack way 3

This register is used to choose the method to generate the
control signals according to the actual situation

3:0

RW

0x0

AGC_HOLD_TIME
AGC hold time before gain is increased in normal mode
4'b0000: Oms
4'b0001: 2ms
4'b0010: 4ms
4'b0011: 8ms
4'b0100: 16ms
4'b0101: 32ms
4'b0110: 64ms
4'b0111: 128ms
4'b1000: 256ms
4'b1001: 512ms
4'b1010: 1s
4'b1011~1111: Oms

ACODEC ALC DIG CON1

Address: Operational Base + offset (0x0044)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved
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Bit |Attr| Reset Value

Description

DECAY_TIME
Decay (gain ramp-up) time
Normal MODE(reg_agc_mode =0)

7:4 RW |0x4

4'b0000:
4'b0001:
4'b0010:
4'b0011:
4'b0100:
4'b0101:
4'b0110:
4'b0111:
4'b1000:
4'b1001:
4'b1010:
4'b1011~1111: 512ms

Limiter MODE(reg_agc_mode =1)
4'b0000:
4'b0001:
4'b0010:
4'b0011:
4'b0100:
4'b0101:
4'b0110:
4'b0111:
4'b1000:
4'b1001:
4'b1010:
4'b1011~1111: 128ms

500us
1ms
2ms
4ms
8ms
16ms
32ms
64ms
128ms
256ms
512ms

125us
250us
500us
1ms
2ms
4ms
8ms
16ms
32ms
64ms
128ms
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Bit |Attr| Reset Value

Description

ATTACK_TIME
Attack (gain ramp-down) Time
Normal MODE(reg_agc_mode =0)

3:0 RW |0x6

4'b0000:
4'b0001:
4'b0010:
4'b0011:
4'b0100:
4'b0101:
4'b0110:
4'b0111:
4'b1000:
4'b1001:
4'b1010:
4'b1011~1111: 125us

Limiter MODE(reg_agc_mode =1)
4'b0000:
4'b0001:
4'b0010:
4'b0011:
4'b0100:
4'b0101:
4'b0110:
4'b0111:
4'b1000:
4'b1001:
4'b1010:
4'b1011~1111: 32us

125us
250us
500us
1ms
2ms
4ms
8ms
16ms
32ms
64ms
128ms

32us
64us
125us
250us
500us
1ms
2ms
4ms
8ms
16ms
32ms

ACODEC ALC DIG CON2

Address: Operational Base + offset (0x0048)
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Bit |Attr| Reset Value Description

31:8 |RO |0x0 reserved

AGC_MODE

Determines the AGC mode of operation
1'b0: AGC mode(normal mode)

1'b1: Limiter mode

7 RW [0x0

AGC_ZERO_CRO_EN

AGC users zero cross enable

1'b0: Disabled

1'b1: Enabled, the AGC gain will update at zero cross enable

6 RW |Ox1

LOW_AMPLITUDE_RECOVERY

When in the limiter mode, the low amplitude signal will recovery
in two modes:

1'b0: The gain will recovery to the value of the reg_pga_Ivol
1'b1: The gain will recovery to the gain at the moment when the
mode changes from AGC to Limiter

5 RW [0x0

FAST_DEC_CTRL

When the amplitude of the signal is more than 87.5% of the Full
4 RW |0x0 scale, use this signal to control the fast decrement:

1'b0: Disabled

1'b1: Enabled

AGC_NOISE_GATE_EN

AGC noise gate function enable
1'b0: Disabled

1'b1: Enabled

3 RW [0x0

AGC_NOISE_GATE_THRESHOLD
AGC noise gate threshold
3'b000: -39dB

3'b001: -45dB

3'b010: -51dB

3'b011: -57dB

3'b100: -63dB

3'b101: -69dB

3'b110: -75dB

3'b111: -81dB

2:0 RW |0x1

ACODEC ALC DIG CON3
Address: Operational Base + offset (0x004c)

Bit |Attr| Reset Value Description

31:6 |RO |0x0 reserved

LEFT_CHANNEL_PGA_ZERO_CRO_EN

Left channel input PGA zero cross enable

1'b0: Update gain when gain register changes.

1'b1: Update gain on 1st zero cross after gain register write

5 RW |Ox1
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Bit |Attr| Reset Value Description

LEFT_CHANNEL_PGA_GAIN
Left channel input PGA gain
5'b0_0000: -18dB
5'b0_0001: -16.5dB
5'b0_0010: -15dB
5'b0_0011: -13.5dB
5'b0_0100: -12dB
5'b0_0101: -10.5dB
5'b0_0110: -9dB
5'b0_0111: -7.5dB
5'b0_1000: -6dB
5'b0_1001: -4.5dB
5'b0_1010: -3dB
5'b0_1011: -1.5dB
5'b0_1100: 0dB
5'b0_1101: +1.5dB
5'b0_1110: +3dB
5'b0_1111: +4.5dB
5'b1_0000: +6dB
5'b1_0001: +7.5dB
5'b1_0010: +9dB
5'b1_0011: +10.5dB
5'b1_0100: +12dB
5'b1_0101: +13.5dB
5'b1_0110: +15dB
5'b1_0111: +16.5dB
5'b1_1000: +18dB
5'b1_1001: +19.5dB
5'b1_1010: +21dB
5'b1_1011: +22.5dB
5'b1_1100: +24dB
5'b1_1101: +25.5dB
5'b1_1110: +27dB
5'b1_1111: +28.5dB

4:0 RW |0x0c

ACODEC ALC DIG CON4
Address: Operational Base + offset (0x0050)

Bit |Attr| Reset Value Description

31:4 |RO |0x0 reserved

SLOW_CLOCK_EN

3 RW |0x0 .
Slow clock enabled, used for the zero cross timeout
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Bit

Attr

Reset Value

Description

2:0

RW

0x0

APPROXIMATE_RATE
Approximate sample rate

3'b000:
3'b001:
3'b010:
3'b011:
3'b100:
3'b101:
3'b110:
3'b111:

96kHz
48kHz
44 .1kHz
32kHz
24kHz
16kHz
12kHz
8kHz

Note: According to the sample rate to choose the right
configuration

ACODEC ALC DIG_CON5

Address: Operational Base + offset (0x0054)

Bit |Attr| Reset Value Description
31:8 |RO [0xO0 reserved
LOW_8_ BITS AGC_MAX
7: RW 2 - - -
0 0x26 The low 8 bits of the AGC maximum level

ACODEC ALC DIG CONG6
Address: Operational Base + offset (0x0058)

Bit |Attr| Reset Value Description
31:8 [RO |0x0 reserved
HIGH_8_BITS_AGC_MAX
7:0 |RW |0x40 T — —
X The high 8 bits of the AGC maximum level

ACODEC ALC DIG CON?Z7

Address: Operational Base + offset (0x005c)

Bit |Attr| Reset Value Description
31:8 |RO |0x0 reserved
LOW_8 BITS_AGC_MIN
7: RW - - -
0 0x36 The low 8 bits of the AGC minimum level

ACODEC ALC DIG CONS

Address: Operational Base + offset (0x0060)

Bit |Attr| Reset Value Description
31:8 (RO |0x0 reserved
HIGH_8_BITS_AGC_MIN
7: RW 2 T - -
0 0x20 The high 8 bits of the AGC minimum level

ACODEC ALC DIG CON9
Address: Operational Base + offset (0x0064)
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Bit

Attr

Reset Value

Description

31:7

RO

0x0

reserved

RW

0x0

AGC_FUNCTION_SELECT
AGC function select

1'b0: AGC function off
1'b1: AGC function enable

5:3

RW

Ox7

MAX_GAIN_PGA
Set maximum gain of PGA

3'b000

3'b001:
3'b010:
3'b011:
3'b100:
3'b101:
3'b110:
3'b111:

: -13.5dB
-7.5dB
-1.5dB
+4.5dB
+10.5dB
+16.5dB
+22.5dB
+28.5dB

2:0

RW

0x0

MIN_GAIN_PGA

Set minimum gain of PGA
3'b000: -18dB

3'b001: -12dB

3'b010: -6dB

3'b011: 0dB

3'b100: +6dB

3'b101: +12dB

3'b110: +18dB

3'b111: +24dB

ACODEC ALC DIG CON12

Address: Operational Base + offset (0x0070)

Bit |Attr| Reset Value Description
31:5 |RO |0xO0 reserved
AGC_GAIN_VALUE
4:0 |[RO |0x0c It shows the current value of the agc gain value. When the agc

function is disable, this value is 0x0c

ACODEC DAC DIG CON1

Address: Operational Base + offset (0x0304)

Bit |Attr| Reset Value Description
31:8 |RO |0x0 reserved
DAC_I2S_LRC_POL
DAC 12S LRC Polari
5 RW |0x0 C I2S LRC Polarity

1'b0: Normal
1'b1: Reversal
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Bit

Attr

Reset Value

Description

6:5

RW

0x2

DAC_I2S_VALID_LEN

Valid Word Length in one 1/2Frame
2'b00: 16 bits

2'b01: 20 bits

2'b10: 24 bits

2'b11: 32 bits

4:3

RW

0x2

DAC_I2S_MODE

DAC 12S MODE

2'b00: Right Justified Mode

2'b01: Left Justified Mode

2'b10: I2S Mode

2'bl11: PCM Mode

Note: Same word length in 1/2frame and valid data is not
supported in

Right Justified Mode. For example, 32/24 or 24/20 is supported,
but 32/32

or 24/24 is not supported. (1/2frame length/valid data length)

RW

0x0

DAC_I2S_SWAP

DAC Left-Right SWAP
1'b0: Normal

1'b1: Swap

1:0

RO

0x0

reserved

ACODEC DAC DIG CON2

Address: Operational Base + offset (0x0308)

Bit

Attr

Reset Value

Description

31:6

RO

0x0

reserved

RW

0x0

DAC_MODE_IO

DAC I2S Mode select for IO pin
1'b0: Slave mode

1'b1l: Master mode

RW

0x0

DAC_MODE

DAC I12S Mode select for inner module
1'b0: Slave mode

1'b1l: Master mode

3:2

RW

0x3

DAC_I2S_FRAME_LEN

DAC I2S 1/2Frame Word Length
2'b00: 16 bits

2'b01: 20 bits

2'b10: 24 bits

2'b11: 32 bits

RW

Ox1

DAC_I2S_RST
DAC I2S Reset
1'b0: Reset
1'b1: Work
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Bit

Attr

Reset Value

Description

RW

0x0

DAC_I2S_BIT_CLK_POL
DAC 12S Bit Clock Polarity
1'b0: Normal

1'b1l: Reversal

ACODEC DAC DIG_CON3

Address: Operational Base + offset (0x030c¢)

Bit

Attr

Reset Value

Description

31:4

RO

0x0

reserved

3:2

RW

0x0

DAC_LEFT_CHANNEL_BIST

DAC Left Channel Bist Mode select

2'b00: Normal Right Channel data to the PCM(normal mode)
2'b01: Sine Wave to the PCM( bist mode enable and need to set
the GLB_CONI[6] )

2'b10: Cube Wave to the PCM( bist mode enable and need to set
the GLB_CONI[6] )

2'b11: Normal Left channel data to the PCM( normal mode )

1:0

RW

0x0

DAC_RIGHT_CHANNEL_BIST

DAC Right Channel Bist Mode select

2'b00: Normal Right Channel data to the PCM(normal mode)
2'b01: Sine Wave to the PCM( bist mode enable and need to set
the GLB_CONI[6] )

2'b10: Cube Wave to the PCM( bist mode enable and need to set
the GLB_CONI[6] )

2'b11: Normal Left channel data to the PCM( normal mode )

ACODEC DAC DIG CON4

Address: Operational Base + offset (0x0310)

Bit |Attr| Reset Value Description
31:7 |RO |0x0 reserved
MODULATOR_GAIN
Set the gain of the modulator
3'b000:0db
3'b001:2db
64 |RW 10x2 3'b010:2.8db
3'b011:3.5db
3'b100:4.2db
3'b101:4.8db
3 RO [0x0 reserved
2.0 |[rRw lox2 CIC_IP_FILTER_GAIN

Set the gain of output signal of the cic interpolation filter

ACODEC DAC DIG CONS5
Address: Operational Base + offset (0x0314)
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Bit |Attr| Reset Value Description

31:3 |RO |0x0 reserved
DACL_DATA_SEL
Choose the input of the DAC left channel.
1'b0: Normal Data

5 RW lox0 1'b1: Using the register to control the input data of the DAC left
channel
Note: When we choose the register to control the input data of
the DAC left channel, we can use the register
DAC_DIG_CON10~DAC_DIG_CON11 to set the input data value
DACR_DATA_SEL
Choose the input of the DAC right channel.
1'b0: Normal Data

1 RW lox0 1'b1: Using the register to control the input data of the DAC right
channel
Note: When we choose the register to control the input data of
the DAC left channel, we can use the register
DAC_DIG_CON10~DAC_DIG_CON11 to set the input data value

0 RO |0x0 reserved

ACODEC DAC DIG CON10
Address: Operational Base + offset (0x0328)

Bit |Attr| Reset Value Description
31:4 (RO |0x0 reserved
DAC_DATA_HIGH
Configure the bit [11:8] of DAC data when choose the register
3:0 |[RW [Oxf value as the input of the DAC channel.

Please reference the description of register DAC_DIG_CON5[2:1].
Note: Please keep the default value

ACODEC DAC DIG CON11

Address: Operational Base + offset (0x032¢)

Bit |Attr| Reset Value Description
31:8 |RO |0x0 reserved
DAC_DATA_LOW
Configure the bit [7:0] of DAC data when choose the register
7:0 |RW |Oxff value as the input of the DAC channel.

Please reference the description of register DAC_DIG_CON5[2:1].
Note: Please keep the default value

ACODEC DAC DIG CON12
Address: Operational Base + offset (0x0330)
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Bit |Attr| Reset Value Description
31:2 [RO |0x0 reserved

DELAY_TIME_DETECT_HIGH
1:0 |RW |0x3 - N CT_HIG

Please refer the DAC_DIG_CON13.

ACODEC DAC DIG CON13

Address: Operational Base + offset (0x0334)

Bit |Attr| Reset Value Description
31:8 [RO |0x0 reserved
DELAY_TIME_DETECT_LOW
: +
2.0 |rRw loxea The value(DELAY_TIME_DETECT_HIGH[1:0]<<8

DELAY_TIME_DETECT_LOW][7:0]) indicate the delay time of
detecting the headphone inserting or unplugged.

ACODEC DAC DIG CON14
Address: Operational Base + offset (0x0338)

Bit |Attr| Reset Value Description
31:1 (RO |0x0 reserved
HEADPHONE_INSERT
0 RO |0x0 The flag indicates whether the headphone have inserted.

1'b0: Don't have
1'b1: Having headset to be inserted

ACODEC ADC ANA CONO

Address: Operational Base + offset (0x0340)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved

RW

0x0

ADC_CH2_MIC_MUTE

The mute signal of MIC module in the ADC channel 2.
1'b0: Mute

1'bl: Work

RW

0x0

ADC_CH2_MIC_INIT

The initial signal of MIC module in the ADC channel 2.
1'b0: Initialization

1'bl: Work

RW

0x0

ADC_CH2_MIC_EN

The enable signal of MIC module in the ADC channel 2.
1'b0: Disable

1'b1: Enable

RW

0x0

ADC_CH2_BUF_REF_EN

The enable signal of reference voltage buffer of ADC channel 2.
1'b0: Disable

1'b1: Enable
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Bit |Attr| Reset Value Description

ADC_CH1_MIC_MUTE

The mute signal of MIC module in the ADC channel 1.
1'b0: Mute

1'b1: Work

3 RW [0x0

ADC_CH1_MIC_INIT

The initial signal of MIC module in the ADC channel 1.
1'b0: Initialization

1'bl: Work

2 RW [0x0

ADC_CH1_MIC_EN

The enable signal of MIC module in the ADC channel 1.
1'b0: Disable

1'bl: Enable

1 RW |0x0

ADC_CH1_BUF_REF_EN

The enable signal of reference voltage buffer of ADC channel 1.
1'b0: Disable

1'bl: Enable

0 RW [0x0

ACODEC ADC ANA CON1
Address: Operational Base + offset (0x0344)

Bit |Attr| Reset Value Description

31:6 |RO [0x0 reserved

ADC_CH2_MIC_GAIN

The gain signal of MIC module in the ADC channel 2.
2'b00: 0dB

2'b11: 20dB

Others: reserve

Note: When ADC is used as loopback, it is recommended to
configure 2'b00. When ADC is used as MIC input, it is
recommended to configure 2'b11.

5:4 RW [0x0

3:2 RO |0x0 reserved

ADC_CH1_MIC_GAIN

The gain signal of MIC module in the ADC channel 1.
2'b00: 0dB

2'b11: 20dB

Others: reserve

Note: When ADC is used as loopback, it is recommended to
configure 2'b00. When ADC is used as MIC input, it is
recommended to configure 2'b11.

1:0 |RW |0x0

ACODEC ADC ANA CON2
Address: Operational Base + offset (0x0348)
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Bit |Attr

Reset Value

Description

31:7 |RO

0x0

reserved

0x0

ADC_CH2_ZEROCROSS_DET_EN

The enable signal of input zero-crossing detection module in the
ADC channel 2.

1'b0: Disable

1'b1: Enable

0x0

ADC_CH2_ALC_INIT

The initial signal of ALC module in the ADC channel 2.
1'b0: Initialization

1'b1: Work

0x0

ADC_CH2_ALC_EN

The enable signal of ALC module in the ADC channel 2.
1'b0: Disable

1'bl: Enable

0x0

reserved

0x0

ADC_CH1_ZEROCROSS_DET_EN

The enable signal of input zero-crossing detection module in the
ADC channel 1.

1'b0: Disable

1'bl: Enable

0x0

ADC_CH1_ALC_INIT

The initial signal of ALC module in the ADC channel 1.
1'b0: Initialization

1'bl: Work

0x0

ADC_CH1_ALC_EN

The enable signal of ALC module in the ADC channel 1.
1'b0: Disable

1'b1: Enable

ACODEC ADC ANA CON3
Address: Operational Base + offset (0x034c)

Bit |Attr

Reset Value

Description

31:5 (RO

0x0

reserved
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Bit

Attr

Reset Value

Description

4:0

RW

0x0c

ADC_CH1_ALC_GAIN

The gain signal of ALC module in the ADC channel 1.

5'b0_0000

5'b0_0001:
5'b0_0010:
5'b0_0011:
5'b0_0100:
5'b0_0101:
5'b0_0110:
5'b0_0111:
5'b0_1000:
5'b0_1001:
5'b0_1010:
5'b0_1011:
5'b0_1100:
5'b0_1101:
5'b0_1110:
5'b0_1111:
5'b1_0000:
5'b1_0001:
5'b1_0010:
5'b1_0011:
5'b1_0100:
5'b1_0101:
5'b1_0110:
5'b1_0111:
5'b1_1000:
5'b1_1001:
5'b1_1010:
5'b1_1011:
5'b1_1100:
5'b1_1101:
5'b1_1110:
5b1_1111:

: -18dB
-16.5dB
-15dB
-13.5dB
-12dB
-10.5dB
-9dB
-7.5dB
-6dB
-4.5dB
-3dB
-1.5dB
0dB
+1.5dB
+3dB
+4.5dB
+6dB
+7.5dB
+9dB
+10.5dB
+12dB
+13.5dB
+15dB
+16.5dB
+18dB
+19.5dB
+21dB
+22.5dB
+24dB
+25.5dB
+27dB
+28.5dB

ACODEC ADC ANA CON4
Address: Operational Base + offset (0x0350)

Bit

Attr

Reset Value

Description

31:5

RO

0x0

reserved
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Bit |Attr| Reset Value

Description

5'b0_0000

4:0 RW |0x0c

5'b0_0001:
5'b0_0010:
5'b0_0011:
5'b0_0100:
5'b0_0101:
5'b0_0110:
5'b0_0111:
5'b0_1000:
5'b0_1001:
5'b0_1010:
5'b0_1011:
5'b0_1100:
5'b0_1101:
5'b0_1110:
5'b0_1111:
5'b1_0000:
5'b1_0001:
5'b1_0010:
5'b1_0011:
5'b1_0100:
5'b1_0101:
5'b1_0110:
5'b1_0111:
5'b1_1000:
5'b1_1001:
5'b1_1010:
5'b1_1011:
5'b1_1100:
5'b1_1101:
5'b1_1110:
5b1_1111:

ADC_CH2_ALC_GAIN
The gain signal of ALC module in the ADC channel 2.

: -18dB
-16.5dB
-15dB
-13.5dB
-12dB
-10.5dB
-9dB
-7.5dB
-6dB
-4.5dB
-3dB
-1.5dB
0dB
+1.5dB
+3dB
+4.5dB
+6dB
+7.5dB
+9dB
+10.5dB
+12dB
+13.5dB
+15dB
+16.5dB
+18dB
+19.5dB
+21dB
+22.5dB
+24dB
+25.5dB
+27dB
+28.5dB

ACODEC ADC ANA CONS5

Address: Operational Base + offset (0x0354)

Bit |Attr| Reset Value

Description

31:7 |RO |0x0 reserved

ADC_CH2_ADC_INIT

RW
6 0x0 1'b0: Initialization

1'b1: Work

The initial signal of ADC module in the ADC channel 2.
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Bit |Attr| Reset Value Description

ADC_CH2_ADC_EN

The enable signal of ADC module in the ADC channel 2.
1'b0: Disable

1'b1: Enable

5 RW [0x0

ADC_CH2_CLK_EN

The enable signal of clock module in the ADC channel 2.
1'b0: Disable

1'b1: Enable

4 RW [0x0

3 RO [0x0 reserved

ADC_CH1_ADC_INIT

The initial signal of ADC module in the ADC channel 1.
1'b0: Initialization

1'b1: Work

2 RW [0xO0

ADC_CH1_ADC_EN

The enable signal of ADC module in the ADC channel 1.
1'b0: Disable

1'bl: Enable

1 RW [0x0

ADC_CH1_CLK_EN

The enable signal of clock module in the ADC channel 1.
1'b0: Disable

1'bl: Enable

0 RW [0x0

ACODEC ADC ANA CONe6
Address: Operational Base + offset (0x0358)

Bit |Attr| Reset Value Description

31:1 |RO |0x0 reserved

ADC_CURRENT_EN

The enable signal of current source for ADC channel 1 and
0 RW (0xO0 channel 2.

1'b0: Disable

1'b1: Enable

ACODEC ADC ANA CON7
Address: Operational Base + offset (0x035¢)

Bit |Attr| Reset Value Description

31:8 |RO |0x0 reserved

ADC_CH2_IN_SEL

ADC_CH2_IN_SEL[1] is reserved, it should be 1'b0.
ADC_CH2_IN_SEL[0], the signal to select microphone as input of
7:6 |[RW [Ox1 the ADC channel 2

1'b0: Don't select

1'b1: Select

Note: The register configuration is only valid for ADC2
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Bit |Attr| Reset Value Description

ADC_CH1_IN_SEL

ADC_CH1_IN_SEL[1] is reserved, it should be 1'b0.
ADC_CH1_IN_SEL[0], the signal to select microphone as input of
5:4 |RW |0x1 the ADC channel 1

1'b0: Don't select

1'b1: Select

Note: The register configuration is only valid for ADC1

ADC_MICROPHONE_BIAS_BUF_EN

The enable signal of microphone bias voltage buffer.

1'b0: Disable

3 RW (0xO0 1'b1: Enable

Note: Only the reg (ADC_ANA_CON7+0x40)[3] and reg
(ADC_ANA_CON7+0x80)[3] represent the enable signal of
MICBIAS1 and MICBIAS?2 respectively

ADC_LEVEL_RANGE_MICBIAS

The level range control signal of MICBIAS voltage:
3'b000: 0.5*AVDD33

3'b001: 0.55*AVDD33

3'b010: 0.6*AVDD33

3'b011: 0.65*AVDD33

3'b100: 0.7*AVDD33

3'b101: 0.75*AVDD33

3'b110: 0.8*AVDD33

3'b111: 0.85*AVDD33

Note: Only the reg (ADC_ANA_CON7+0x0)[2:0] represent the
level range control signal of MICBIAS voltage

2:0 [(RW |0x0

ACODEC ADC ANA CONS
Address: Operational Base + offset (0x0360)

Bit |Attr| Reset Value Description

31:5 |RO |0x0 reserved

ADC_MICBIAS_CURRENT_EN

The enable signal of current source for MICBIAS.

1'b0: Disable

1'bl: Enable

Note: Only the reg (ADC_ANA_CON8+0x0)[4] represent the
enable signal of current source for MICBIAS

4 RW [0x0

3:0 |RO |0x0 reserved

ACODEC ADC ANA CON10
Address: Operational Base + offset (0x0368)
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Bit |Attr| Reset Value Description
31:8 |RO |0x0 reserved
ADC_RFF_EN
The enable signal of reference voltage module.
1'b0: Disable

/ RW 100 1'b1: Enable

Note: Only the reg (ADC_ANA_CON10+0x0)[7] represent the
enable signal of reference voltage module

ADC_CURRENT_CHARGE_SEL

The control signal to select current to pre-charge/dis-charge.
CURRENT_CHARGE_SEL[6]:

1'b0: Choose the current I0

1'b1: Don't choose the current 10
CURRENT_CHARGE_SEL[5]:

1'b0: Choose the current 2*10

1'b1: Don't choose the current 2*10
CURRENT_CHARGE_SEL[4]:

1'b0: Choose the current 4*10

1'b1: Don't choose the current 4*10
CURRENT_CHARGE_SEL[3]:

6:0 |RW |0x01 1'b0: Choose the current 8*I10

1'b1: Don't choose the current 8*I0
CURRENT_CHARGE_SEL[2]:

1'b0: Choose the current 16*I0

1'b1: Don't choose the current 16*I10
CURRENT_CHARGE_SEL[1]:

1'b0: Choose the current 32*I0

1'b1: Don't choose the current 32*I0
CURRENT_CHARGE_SEL[O0]:

1'b0: Choose the current 64*10

1'b1: Don't choose the current 64*I10

Note: Only the reg (ADC_ANA_CON10+0x0)[6:0] represent the
control signal to select current to pre-charge/dis_charge

ACODEC ADC ANA CON11
Address: Operational Base + offset (0x036¢)

Bit |Attr| Reset Value Description

31:2 |RO |[0x0 reserved

ADC_ALCR_CON_GAIN_PGAR

Enable the function that uses the ALCR module to control the gain
1 RW [0x0 of the PGAR

1'b0: Disable

1'bl: Enable
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Bit |Attr| Reset Value Description

ADC_ALCL_CON_GAIN_PGAL

Enable the function that uses the ALCL module to control the gain
0 RW |0x0 of the PGAL

1'b0: Disable

1'b1: Enable

ACODEC DAC ANA_CONO
Address: Operational Base + offset (0x0440)

Bit |Attr| Reset Value Description

31:2 |RO |0x0 reserved

DAC_HEADPHONE_DET_EN

The enable signal of headphone detection module
1'b0: Disable

1'b1l: Enable

1 RW [0x0

DAC_CURRENT_EN

The enable signal of current source for DAC channel.
1'b0: Disable

1'bl: Enable

0 RW [0x0

ACODEC DAC ANA CON1
Address: Operational Base + offset (0x0444)

Bit |Attr| Reset Value Description

31:7 |RO [0x0 reserved

DAC_BUF_REF_R_EN

The enable signal of reference voltage buffer in the right DAC
6 RW |0x0 channel

1'b0: Disable

1'bl: Enable

DAC_POP_SOUND_R
The control signal of POP sound in the right DAC channel

5:4 |RW |0x1 2'b01: Initialization
2'b10: Work
others: reserved

3 RO |0x0 reserved

DAC_BUF_REF_L_EN

The enable signal of reference voltage buffer in the left DAC
2 RW |0x0 channel

1'b0: Disable

1'b1l: Enable

DAC_POP_SOUND_L

The control signal of POP sound in the left DAC channel
1:0 |RW ([Ox1 2'b01: Initialization

2'b10: Work

others: reserved
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ACODEC DAC ANA CON2
Address: Operational Base + offset (0x0448)

Bit |Attr

Reset Value

Description

31:8 |RO

0x0

reserved

0x0

DAC_R_DAC_INIT

The initial signal of DAC module in the right DAC channel
1'b0: Initialization

1'b1: Work

0x0

DAC_R_DAC_EN

The enable signal of DAC module in the right DAC channel
1'b0: Disable

1'b1: Enable

0x0

DAC_R_CLK_EN

The enable signal of clock module in the right DAC channel.
1'b0: Disable

1'b1: Enable

0x0

DAC_R_REF_EN

The enable signal of reference voltage of DAC module in the right
DAC channel

1'b0: Disable

1'bl: Enable

0x0

DAC_L_DAC_INIT

The initial signal of DAC module in the left DAC channel
1'b0: Initialization

1'b1: Work

0x0

DAC_L_DAC_EN

The enable signal of DAC module in the left DAC channel
1'b0: Disable

1'bl: Enable

0x0

DAC_L_CLK_EN

The enable signal of clock module in the left DAC channel.
1'b0: Disable

1'bl: Enable

0x0

DAC_L_REF_EN

The enable signal of reference voltage of DAC module in the left
DAC channel

1'b0: Disable

1'b1l: Enable

ACODEC DAC ANA CON3
Address: Operational Base + offset (0x044c)
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Bit

Attr

Reset Value

Description

31:7

RO

0x0

reserved

RW

0x0

DAC_R_HPOUT_INIT

The initial signal of HPOUT module in the right DAC channel
1'b0: Initialization

1'b1: Work

RW

0x0

DAC_R_HPOUT_EN

The enable signal of HPOUT module in the right DAC channel
1'b0: Disable

1'b1l: Enable

RW

0x0

DAC_R_HPOUT_MUTE

The mute signal of HPOUT module in the right DAC channel
1'b0: Mute

1'b1: Work

RO

0x0

reserved

RW

0x0

DAC_L_HPOUT_INIT

The initial signal of HPOUT module in the left DAC channel
1'b0: Initialization

1'b1: Work

RW

0x0

DAC_L _HPOUT_EN

The enable signal of HPOUT module in the left DAC channel
1'b0: Disable

1'b1: Enable

RW

0x0

DAC_L_HPOUT_MUTE

The mute signal of HPOUT module in the left DAC channel
1'b0: Mute

1'bl: Work

ACODEC DAC ANA CON4
Address: Operational Base + offset (0x0450)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved

7:6

RW

0x0

DAC_R_GAIN

The gain signal of line out module in the right DAC channel.
2'b00: -6dB

2'b01: -3dB

2'b10: -1.5dB

2'bl11: 0dB

RW

0x0

DAC_R_LINEOUT_MUTE

The mute signal of line out module in the right DAC channel
1'b0: Mute

1'b1: Work

RW

0x0

DAC_R_LINEOUT_EN

The enable signal of line out module in the right DAC channel
1'b0: Disable

1'b1: Enable
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Bit |Attr| Reset Value Description

DAC_L_GAIN

The gain signal of line out module in the left DAC channel.
2'b00: -6dB

2'b01: -3dB

2'b10: -1.5dB

2'bl1: 0dB

3:2 RW |0x0

DAC_L LINEOUT_MUTE

The mute signal of line out module in the left DAC channel
1'b0: Mute

1'b1: Work

1 RW [0x0

DAC_L_LINEOUT_EN

The enable signal of line out module in the left DAC channel
1'b0: Disable

1'b1l: Enable

0 RW [0x0

ACODEC DAC ANA CONS
Address: Operational Base + offset (0x0454)

Bit |Attr| Reset Value Description

31:5 |RO ([0x0 reserved

DAC_L_HPOUT_GAIN
The gain signal of HPOUT module in the left DAC channel.
5'b00000: -39dB

4:0 |RW |0x00 5'b11010: 0dB
5'b11101: 4.5dB

5'b11110~5'b11111: 6dB
Step: 1.5dB

ACODEC DAC ANA CON®6
Address: Operational Base + offset (0x0458)

Bit |Attr| Reset Value Description

31:5 |RO [0x0 reserved

DAC_R_HPOUT_GAIN
The gain signal of HPOUT module in the right DAC channel.
5'b00000: -39dB

4:0 |RW |0x00 5'b11010: 0dB
5'b11101: 4.5dB

5'11110~5'b11111: 6dB
Step: 1.5dB

ACODEC DAC ANA CON?
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Address: Operational Base + offset (0x045c)

Bit |Attr| Reset Value Description
31:8 (RO |0x0 reserved
HPOUTR_DS
7:4 |RW |0x8 HPOUT driver strength for right channel
The smaller the value , the greater the driver strength
HPOUTL_DS
3:0 |RW |0x8 HPOUT driver strength for left channel

The smaller the value , the greater the driver strength

ACODEC DAC ANA CONS
Address: Operational Base + offset (0x0460)

Bit |Attr| Reset Value Description
31:8 (RO |0x0 reserved
HPOUTR_DS
7:4 |RW |0x8 LINEOUT driver strength for right channel
The smaller the value , the greater the driver strength
LINEOUTL_DS
3:0 |RW |0x8 LINEOUT driver strength for left channel

The smaller the value , the greater the driver strength

ACODEC DAC ANA CON12

Address: Operational Base + offset (0x0470)

Bit |Attr| Reset Value Description
31:8 |RO |0x0 reserved
The select signal of HPMIX module in the right DAC channel.
DAC_R_HPMIX_SEL [1] is reserved, it should be 1'b0.
7:6 |RW |0x0 DAC_R_HPMIX_SEL[0],Select input from 12S
1'b0: Don't select
1'b1: Select
DAC_R_HPMIX_GAIN
The gain signal of HPMIX module in the right DAC channel.
5:4 |RW |0x2 2'b01: -6dB
2'b10: 0dB
others: reserved
DAC_L_HPMIX_SEL
The select signal of HPMIX module in the left DAC channel.
3.2 [rRw loxo DAC_L_HPMIX_SEL [1] is reserved, it should be 1'b0.

DAC_L_HPMIX_SEL[0],Select input from 12S
1'b0: Don't select

1'b1: Select
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Bit |Attr| Reset Value Description

DAC_L HPMIX_GAIN

The gain signal of HPMIX module in the left DAC channel.
1:0 [RW |0x2 2'b01: -6dB

2'b10: 0dB

others: reserved

ACODEC DAC ANA CON13
Address: Operational Base + offset (0x0474)

Bit |Attr| Reset Value Description

31:7 |RO |0x0 reserved

DAC_R_HPMIX_MUTE

The mute signal of HPMIX module in the right DAC channel
1'b0: Mute

1'b1: Work

6 RW [0x0

DAC_R_HPMIX_INIT

The initial signal of HPMIX module in the right DAC channel
1'b0: Initialization

1'b1: Work

5 RW [0x0

DAC_R_HPMIX_EN

The enable signal of HPMIX module in the right DAC channel
1'b0: Disable

1'bl: Enable

4 RW [0x0

3 RO [0x0 reserved

DAC_L_HPMIX_MUTE

The mute signal of HPMIX module in the left DAC channel
1'b0: Mute

1'bl: Work

2 RW [0x0

DAC_L_HPMIX_INIT

The initial signal of HPMIX module in the left DAC channel
1'b0: Initialization

1'bl: Work

1 RW [0x0

DAC_L_HPMIX_EN

The enable signal of HPMIX module in the left DAC channel
1'b0: Disable

1'b1: Enable

0 RW |0x0

8.5 Interface Description
N/A
8.6 Application Note

8.6.1 Enable DAC 12S Interface Flow

Supply the power of the digital part and reset the Audio Codec.

Provide stable clock bus clock(CRU_CLKGAT_CON14[12]).

Provide stable clock pin_dac_mclk(Clock source from mclk_tx of I12S_8CH_2).
Reset ACODEC (CRU_SOFTRST_CON9[9]).

Reset ACODEC by soft reset register as follow:

PWUNERO
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Set ACODEC_GLB_CON=0x0

Set ACODEC_GLB_CON=0x1

5. Configure the ACODEC_DAC_DIG_CON1~3 related to the DAC I2S function.

6. Enable the DAC as follow:

Set ACODEC_GLB_CON=0x3

7. Begin to input the I2S data stream to the I2S interface of the ACODEC DAC.

8.6.2 Enable DC 12S Interface Flow

1. Provide stable clock bus clock(CRU_CLKGAT_CON14[12]).

2. Provide stable clock pin_dac_mclk(Clock source from mclk_rx of I12S_8CH_2).

3. Reset ACODEC (CRU_SOFTRST_CON9[9]).

4. Reset ACODEC by soft reset register as follow:

Set ACODEC_GLB_CON=0x0

Set ACODEC_GLB_CON=0x1

5. Configure the ACODEC_ADC_DIG_CON1~3 for the all ADC channel, a offset address
should be added as follow:

add offset 0x000 for left_0(ADC1) and right_0(ADC2) channel;

add offset 0x0cO for left_1(ADC3) and right_1(ADC4) channel;

add offset 0x180 for left_2(ADC5) and right_2(ADC6) channel;

add offset 0x240 for left_3(ADC7) and right_3(ADCS8) channel.

It's recommended to configure ACODEC_ADC_DIG_CON3 to 0x0.

6. Enable the ADC as follow:

Set ACODEC_GLB_CON=0x5

7. Begin to use the I2S interface of ADC to output the parallel data.

8.6.3 Power Up

1. Supply the power of digital part and reset the Audio Codec.

2. Configure ACODEC_DAC_ANA_CON1[1:0] and ACODEC_DAC_ANA_CON1[5:4] to Ox1, to
setup dc voltage of the DAC channel output.

3. Configure the register ACODEC_ADC_ANA_CON10[6:0] to 0x1.

4. Supply the power of the analog part(AVDD,AVDDRV).

5. Configure the register ACODEC_ADC_ANA_CON10[7] to Ox1 to setup reference voltage.
6. Change the register ACODEC_ADC_ANA_CON10[6:0] from the Ox1 to Ox7f step by step
or configure the ACODEC_ADC_ANA_CON10[6:0] to Ox7f directly. The suggestion slot time
of the step is 20ms.

7. Wait until the voltage of VCM keeps stable at the AVDD/2.

8. Configure the register ACODEC_ADC_ANA_CON10[6:0] to the appropriate value(expect
0x0) for reducing power.

8.6.4 Power Off

0. Keep the power on and disable the DAC and ADC.

1. Configure the register ACODEC_ADC_ANA_CON10[6:0] to Ox1.

2. Configure the register ACODEC_ADC_ANA_CON10[7] to 0xO.

3.Change the register ACODEC_ADC_ANA_CON10[6:0] from the Ox1 to Ox7f step by step or
configure the ACODEC_ADC_ANA_CON10[6:0] to Ox7f directly. The suggestion slot time of
the step is 20ms.

4. Wait until the voltage of VCM keeps stable at the AGND.

5. Power off the analog power supply.

6. Power off the digital power supply.

8.6.5 Enable MICBIAS

0. Power up the ACODEC and keep the AVDDH stable.

1. Configure ACODEC_ADC_ANA_CON7[2:0] to the certain value.

2. Wait until the VCMH keep stable.

3. Configure ACODEC_ADC_ANA_CON8[4] to Ox1.

4. Configure the (ADC_ANA_CON7+0x40)[3] or (ADC_ANA_CON7+0x80)[3] to Ox1.
(ADC_ANA_CON7+0x40)[3] used to control the MICBIAS1, and
(ADC_ANA_CON7+0x80)[3] used to control the MICBIAS2.

8.6.6 Disable MICBIAS

0. Enable the MICBIAS and keep the Audio Codec stable.
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1. Configure the (ADC_ANA_CON7+0x40)[3] or (ADC_ANA_CON7+0x80)[3] to 0xO0.

2. Configure ACODEC_ADC_ANA_CONS8[4] to 0x0.

8.6.7 Enable DAC

0. Power up the Audio Codec and input the mute signal.

1. Set the ACODEC_DAC_ANA_CONO[O0] to 0x1, to enable the current source of DAC.

2. Set the ACODEC_DAC_ANA_CON1[6] and ACODEC_DAC_ANA_CON1[2] to Ox1, to enable
the reference voltage buffer.

3. Set the ACODEC_DAC_ANA_CON1[5:4] and ACODEC_DAC_ANA_CON1[1:0] to 0x2, to
select the dc voltage of the HPDRV module from internal.

4. Set the ACODEC_DAC_ANA_CON13[4] and ACODEC_DAC_ANA_CON13[0] to 0x1, to
enable the HPMIX of DAC.

5.Set the ACODEC_DAC_ANA_CON13[5] and ACODEC_DAC_ANA_CON13[1] to Ox1, to end
the initialization of HPMIX.

6. Set the ACODEC_ DAC_ANA_CON4[4] and ACODEC_ DAC_ANA_CON4[0] to 0x1, to
enable the line out module in DAC.

7. Set the ACODEC_ DAC_ANA_CON3[5] and ACODEC_ DAC_ANA_CON3[1] to 0Ox1, to
enable the HPDRV module in DAC.

8. Set the ACODEC_ DAC_ANA_CON3[6] and ACODEC_ DAC_ANA_CON3[2] to 0x1, to end
the initialization of HPDRV.

9. Set ACODEC_DAC_ANA_CONZ2[4] and ACODEC_DAC_ANA_CONZ2[0] to 0x1, to enable the
high and low reference voltage of DAC.

10. Set ACODEC_DAC_ANA_CONZ2[5] and ACODEC_DAC_ANA_CON2[1] to Ox1 , to enable
the clock module of DAC.

11. Set ACODEC_DAC_ANA_CONZ2[6] and ACODEC_DAC_ANA_CONZ2[2] to 0x1, to enable
the DAC.

12. Set ACODEC_DAC_ANA_CONZ2[7] and ACODEC_DAC_ANA_CONZ2[3] to 0x1,to end the
initialization of DAC.

13. Set ACODEC_DAC_ANA_CON12[7:6] and ACODEC_DAC_ANA_CON12[3:2] to select the
input signal of HPMIX module.

14. Set ACODEC_DAC_ANA_CON13[6] and ACODEC_DAC_ANA_CON13[2] to Ox1 to end the
mute station of the HPMIX module in the DAC.

15. Set ACODEC_DAC_ANA_CON12[5:4] and ACODEC_DAC_ANA_CON12[1:0] to select the
gain of HPMIX module.

16. Set ACODEC_DAC_ANA_CON3[4] and ACODEC_DAC_ANA_CON3[0] to 0x1 to end the
mute station of the DRV module in the DAC.

17. Set ACODEC_DAC_ANA_CON4[5] and ACODEC_DAC_ANA_CON4[1] to 0x1 to end the
mute station of the line out module in the DAC.

18. Set ACODEC_ DAC_ANA_CON5[4:0] and ACODEC_ DAC_ANA_CONG6[4:0] to select the
gain of HPDDRV module in the DAC.

19. Set ACODEC_ DAC_ANA_CON4[7:6] and ACODEC_ DAC_ANA_CON4[3:2] to select the
gain of line out module in the DAC.

20. Play the music.

Notel. If the ACODEC_ DAC_ANA_CON12[6] or ACODEC_ DAC_ANA_CON12[2] is set to
0x0, ignoring the step9~12.

Note2. If the ACODEC_ DAC_ANA_CON12[7] or ACODEC_ DAC_ANA_CON12[3] is set to
0x1, the ADCO or ADC1 should be enabled firstly, and please refer to Enable ADC
Configuration Standard Usage Flow(expect step7~step9,step14).

Note3. If no opening the line out, ignoring the step6, stepl7 and step19.

Note4. If no opening the headphone out, ignoring the step3,step7~8,step16 and step18.
Note5. In the step18, adjust the register step by step to the appropriate value and taking
10ms as one time step.

8.6.8 Disable DAC

0. Keep the DAC channel work and input the mute signal.

1. Set ACODEC_ DAC_ANA_CON4[7:6] and ACODEC_ DAC_ANA_CON4[3:2] to select the
gain of line out module in the DAC.

2. Set ACODEC_ DAC_ANA_CON5[4:0] and ACODEC_ DAC_ANA_CON®6[4:0] to 0x0, to
select the gain of HPDDRV module in the DAC.
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3. Set ACODEC_DAC_ANA_CON13[6] and ACODEC_DAC_ANA_CON13[2] to 0x0, to mute
the HPMIX module in the DAC.

4.Set ACODEC_DAC_ANA_CON12[7:6] and ACODEC_DAC_ANA_CON12[3:2] to 0x0, to
select the input signal of HPMIX module.

5. Set ACODEC_DAC_ANA_CON3[4] and ACODEC_DAC_ANA_CON3[0] to 0x0 to mute the
DRV module in the DAC.

6. Set ACODEC_DAC_ANA_CON2[7] and ACODEC_DAC_ANA_CON2[3] to 0x0, to initialize
the DAC.

7. Set the ACODEC_ DAC_ANA_CON3[5] and ACODEC_ DAC_ANA_CON3J[1] to 0x0, to
disable the HPDRV module in DAC.

8. Set ACODEC_DAC_ANA_CON4[5] and ACODEC_DAC_ANA_CON4[1] to 0x0 to mute the
line out module.

9. Set the ACODEC_ DAC_ANA_CON4[4] and ACODEC_ DAC_ANA_CON4[0] to 0x0, to
disable the line out module in DAC.

10. Set the ACODEC_DAC_ANA_CON13[4] and ACODEC_DAC_ANA_CON13[0] to 0x0, to
disable the HPMIX of DAC.

11. Set ACODEC_DAC_ANA_CON2[6] and ACODEC_DAC_ANA_CON2[2] to 0x0, to disable
the DAC.

12. Set ACODEC_DAC_ANA_CON2[5] and ACODEC_DAC_ANA_CON2[1] to 0x0 , to disable
the clock module of DAC.

13. Set ACODEC_DAC_ANA_CON2[4] and ACODEC_DAC_ANA_CON2[0] to 0x0, to disable
the high and low reference voltage of DAC.

14. Set the ACODEC_DAC_ANA_CON1[5:4] and ACODEC_DAC_ANA_CON1[1:0] to 0x1, to
select the dc voltage of the HPDRV module from VCM PAD.

15. Set the ACODEC_DAC_ANA_CON1[6] and ACODEC_DAC_ANA_CON1[2] to 0x0, to
disable the reference voltage buffer.

16. Set the ACODEC_DAC_ANA_CONO[0] to 0x0, to disable the current source of DAC.

17. Set the ACODEC_ DAC_ANA_CON3[6] and ACODEC_ DAC_ANA_CON3[2] to 0x0, to
begin the initialization of HPDRV.

18. Set the ACODEC_DAC_ANA_CON13[5] and ACODEC_DAC_ANA_CON13[1] to 0x0, to
begin the initialization of HPMIX.

19. Set ACODEC_DAC_ANA_CON12[5:4] and ACODEC_DAC_ANA_CON12[1:0] to select the
gain of HPMIX module.

Notel. In the step2, adjusting the register step by step to the appropriate value and taking
20ms as time step.

Note2. If the ACODEC_DAC_ANA_CON12[7] or ACODEC_DAC_ANA_CON12[3] is set to 0x1,
add the steps from the section Disable ADC Configuration Standard Usage Flow after
complete the step 19.

8.6.9 Enable ADC

0. Power up the Audio Codec.

1. Configure the register ACODEC_ADC_ANA_CON7[7:6], to set microphone as input of the
ADC right channel.

Configure the register ACODEC_ADC_ANA_CON7[5:4], to set microphone as input of the
ADC left channell.

2. Configure the register ACODEC_ADC_ANA_CONO[7] to 1, to end the mute station of the
ADC right channel.

Configure the register ACODEC_ADC_ANA_CONO[3] to 1, to end the mute station of the
ADC left channel.

3. Configure the register ACODEC_ADC_ANA_CON®6[0] to 1, to enable the current source of
audio.

4. Configure the register ACODEC_ADC_ANA_CONO[4] to 1, to enable the reference voltage
buffer in ADC right channel.

Configure the register ACODEC_ADC_ANA_CONO[O0] to 1, to enable the reference voltage
buffer in ADC left channel.

5. Configure the register ACODEC_ADC_ANA_CONO[5] to 1, to enable the MIC module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CONO[1] to 1, to enable the MIC module in ADC
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left channel.

6. Configure the register ACODEC_ADC_ANA_CONZ2[4] to 1, to enable the ALC module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CON2[0] to 1, to enable the ALC module in ADC
right channel.

7. Configure the register ACODEC_ADC_ANA_CON5[4] to 1, to enable the clock module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CONS5[0] to 1, to enable the clock module in ADC
left channel.

8. Configure the register ACODEC_ADC_ANA_CON5[5] to 1, to enable the ADC module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CON5[1] to 1, to enable the ADC module in ADC
left channel.

9. Configure the register ACODEC_ADC_ANA_CON5[6] to 1, to end the initialization of the
ADC module.

Configure the register ACODEC_ADC_ANA_CON5[2] to 1, to end the initialization of the ADC
module.

10. Configure the register ACODEC_ADC_ANA_CON2[5] to 1, to end the initialization of the
ALC right module.

Configure the register ACODEC_ADC_ANA_CONZ2[1] to 1, to end the initialization of the ALC
left module.

11. Configure the register ACODEC_ADC_ANA_CONQ[6] to 1, to end the initialization of the
MIC right module.

Configure the register ACODEC_ADC_ANA_CONO[2] to 1, to end the initialization of the MIC
right module.

12. Configure the register ACODEC_ADC_ANA_CON1[5:4], to select the gain of the MIC
right module.

Configure the register ACODEC_ADC_ANA_CON1[1:0], to select the gain of the MIC left
module.

13. Configure the register ACODEC_ADC_ANA_CON3[4:0], to select the gain of the ALC left
module.

Configure the register ACODEC_ADC_ANA_CON4[4:0], to select the gain of the ALC right
module.

14. Configure the register ACODEC_ADC_ANA_CONZ2[6] to 1, to enable the zero-crossing
detection function in ADC right channel.

Configure the register ACODEC_ADC_ANA_CONZ2[2] to 1, to enable the zero-crossing
detection function in ADC left channel

Notel. Please ignore the stepl for enabling ADC3, ADC4, ADC5, ADC6,ADC7, and ADC8
Note2. Please ignore the stepl14 if the AGC function is closed

Note3. When configure ACODEC_ADC_ANA_CONX, user should add a offset address to
correspond channel:

add offset 0x000 for left_0(ADC1) and right_0(ADC2) channel;

add offset 0x040 for left_1(ADC3) and right_1(ADC4) channel;

add offset 0x080 for left_2(ADC5) and right_2(ADC6) channel;

add offset 0x0cO0 for left_3(ADC7) and right_3(ADCS8) channel.

Note4. When enable ADC for exiting lower power mode (ADC is configured to disable and
Audio Codec is still power on), step0,1,2,12,13 can be ignored. Step4 and step5 can be
merged as one step, step7,8 and 9 can be merged as one step.

8.6.10 Disable ADC

0. Keep ADC channel work and stop recording.

1. Configure the register ACODEC_ADC_ANA_CONZ2[6] to O, to disable the zero-crossing
detection function in ADC right channel.

Configure the register ACODEC_ADC_ANA_CONZ2[2] to 0, to disable the zero-crossing
detection function in ADC left channel.

2. Configure the register ACODEC_ADC_ANA_CON5[5] to 0, to disable the ADC module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CON5[1] to 0, to disable the ADC module in ADC
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left channel.

3. Configure the register ACODEC_ADC_ANA_CON5[4] to 0, to disable the clock module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CON5[0] to 0, to disable the clock module in ADC
left channel.

4. Configure the register ACODEC_ADC_ANA_CONZ2[4] to 0, to disable the ALC module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CONZ2[0] to 0, to disable the ALC module in ADC
left channel.

5. Configure the register ACODEC_ADC_ANA_CONO[5] to 0, to disable the MIC module in
ADC right channel.

Configure the register ACODEC_ADC_ANA_CONO[1] to O, to disable the MIC module in ADC
left channel

6. Configure the register ACODEC_ADC_ANA_CONO[4] to 0, to disable the reference voltage
buffer in ADC right channel.

Configure the register ACODEC_ADC_ANA_CONO[O0] to 0, to disable the reference voltage
buffer in ADC left channel.

7. Configure the register ACODEC_ADC_ANA_CON®6[0] to 0, to disable the current source of
the ADC.

8. Configure the register ACODEC_ADC_ANA_CON5[6] to 0, to begin the initialization of the
ADC right module.

Configure the register ACODEC_ADC_ANA_CON5[2] to 0, to begin the initialization of the
ADC left module.

9. Configure the register ACODEC_ADC_ANA_CONZ2[5] to 0, to begin the initialization of the
ALC right module.

Configure the register ACODEC_ADC_ANA_CONZ2[1] to O, to begin the initialization of the
ALC left module.

10. Configure the register ACODEC_ADC_ANA_CONOQ[6] to 0, to begin the initialization of
the MIC right module.

Configure the register ACODEC_ADC_ANA_CONO[2] to 0, to begin the initialization of the
MIC left module

8.6.11 Enable ALC

1. Set he max level and min level of the ALC need to control. The AGC register
ACODEC_ALC_DIG_CON5 and ACODEC_ALC_DIG_CON®6 control the max level of the ALC.
max_level={ACODEC_ALC_DIG_CON6, ACODEC_ALC_DIG_CONS5?}; The relationship
between the max_level and the signal amplitude(dB) is equal to:
amplitude(dB)=20log(max_level/0x7fff), Ox7fff means the full scale amplitude. The
ACODEC_ALC_DIG_CON7 and ACODEC_ALC_DIG_CONS8 control the min level of the ALC.
min_level={ACODEC_ALC_DIG_CONS8, ACODEC_ALC_DIG_CON7}; The relationship
between the min_level and the signal amplitude(dB) is equal to:
amplitude(dB)=20log(min_level/0x7fff), Ox7fff means the full scale amplitude

2. Set ACODEC_ALC_DIG_CON4[2:0] according to the sample rate

3. Set ACODEC_ALC_DIG_CON9[6] to 0x1, to enable the ALC module

4.Set ACODEC_ADC_ANA_CON11[1:0], (ACODEC_ADC_ANA_CON11+0x40)[1:0],
(ACODEC_ADC_ANA_CON11+0x80)[1:0] and (ACODEC_ADC_ANA_CON11+0xc0)[1:0] to
0x3, to enable the ALC module to control the gain of PGA.

5.0bserve the current ALC output gain by reading ACODEC_ALC_DIG_CON12[4:0].

Notel. expect the step4, other step should add a offset address to correspond channel as
follow:

add offset 0x000 for left channel ALC1;

add offset 0x040 for right channel ALC2;

add offset 0x0cO for left channel ALC3;

add offset 0x100 for right channel ALC4;

add offset 0x180 for left channel ALC5;

add offset 0x1cO for right channel ALC6;

add offset 0x240 for left channel ALC7;

add offset 0x280 for right channel ALCS.
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8.6.12 Disable ALC

1. Set ACODEC_ALC_DIG_CON9[6] to 0x0, to disable the ALC module, then the ALC output
gain will keep to the last vale.

2. Set ACODEC_ADC_ANA_CON11[1:0], (ACODEC_ADC_ANA_CON11+0x40)[1:0],
(ACODEC_ADC_ANA_CON11+0x80)[1:0] and (ACODEC_ADC_ANA_CON11+0xc0)[1:0] to
0x0, to disable the ALC module to control the gain of PGA.

Notel. expect the step2, other step should add a offset address as follow:

to correspond channel:

add offset 0x000 for left channel ALC1;

add offset 0x040 for right channel ALC2;

add offset 0x0cO for left channel ALC3;

add offset 0x100 for right channel ALC4;

add offset 0x180 for left channel ALC5;

add offset 0x1c0 for right channel ALC6;

add offset 0x240 for left channel ALC7;

add offset 0x280 for right channel ALCS.

8.6.13 Enable Headset Insert

1. Set ACODEC_DAC_ANA_CONOJ[1] to 0x1, to enable the headset insert detection

Notel. When the voltage of PAD HPDET> 8*AVDD/9, the output value of the pin_hpdet will
be set to 0x1 and assert a interrupt.

8.6.14 Disable Headset Insert

1. Set ACODEC_DAC_ANA_CONOJ[1] to 0x0, to disable the headset insert detection.
8.6.15 LOW POWER

This section describes the application of the low power in the Audio Codec. The following will
introduce the two application mode of the low power.

light power down

The DAC take the gated clock technique which can reduce power. You can enable or disable
the gated clock by configure the register ACODEC_GLB_CON[5:4]. When the register
ACODEC_GLB_CON[5] and ACODEC_GLB_CON[4] set 1, the Audio Codec clock which is in
the ADC path and DAC path will be cut off, which make the digital part in the low power
state. If you want the Audio Codec work in the normal mode immediately, please configure
the ACODEC_GLB_CON[5:4] to 2’b00.

deep power down

If you want the Audio Codec to go to the deep power down mode, please refer to following
steps.

1. Close ALC according to the section disable ALC

2. Close DAC and ADC according to the section disable DAC and disable DAC.

3. Disable the MICBIAS according to the section disable MICBIAS.

4. Power off the codec according to the section power off.

However, once the Audio Codec enters this mode, if you want to return to the normal mode,
please refer to the following steps.

1. Power up the codec according to the section power on.

2. Enable the MICBIAS according to the section enable MICBIAS.

3. Enable the DAC and ADC according to the section enable DAC and enable ADC.

4. Enable ALC according to the section enable ALC.
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Chapter 9 DMA Controller (DMAC)

9.1 Overview

This device supports 2 Direct Memory Access (DMA) Controllers, DMACO and DMAC1. Both of
these two DMAC support transfers between memory and memory, peripheral and memory.

DMAC is under Non-secure state after reset, and the secure state can be changed by

configuring SGRF module.

DMACO supports the following features:

® Supports Trustzone technology
Supports 12 peripheral request
Up to 64bits data size

6 channel at the same time

Up to burst 16

Supports 32 MFIFO depth

12 interrupts output and 1 abort output

Following table shows the DMACO request mapping scheme.
Table 9-1 DMACO Request Mapping Table

Req number Source Polarity
0 SPIO tx High level
1 SPIO rx High level
2 SPI1 tx High level
3 SPI1 rx High level
4 UARTO tx High level
5 UARTO rx High level
6 UART1 tx High level
7 UART1 rx High level
8 UART2 tx High level
9 UART2 rx High level
10 UART3 tx High level
11 UART3 rx High level
DMAC1 supports the following features:
® Supports Trustzone technology
® Supports 20 peripheral request
® Up to 64bits data size
® 8 channel at the same time
® Up to burst 16
® 16 interrupts output and 1 abort output
® Supports 128 MFIFO depth
Following table shows the DMAC1 request mapping scheme.
Table 9-2 DMAC1 Request Mapping Table
Req number Source Polarity
0 12S/TDM/PCM_8CH_0 tx High level
1 12S/TDM/PCM_8CH_0 rx High level
2 12S/TDM/PCM_8CH_1 tx High level
3 12S/TDM/PCM_8CH_1 rx High level
4 12S/TDM/PCM_8CH_2 tx High level
5 12S/TDM/PCM_8CH_2 rx High level
6 12S/TDM/PCM_8CH_3 tx High level
7 12S/TDM/PCM_8CH_3 rx High level
8 12S/PCM_2CH_0 tx High level
9 I12S/PCM_2CH_O0 rx High level
10 I12S/PCM_2CH_1 tx High level
11 I12S/PCM_2CH_1 rx High level
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Req number Source Polarity
12 PDM_8CH rx High level
13 SPDIF_8CH_TX tx High level
14 SPDIF_8CH_RX rx High level
15 PWM_4CH rx High level
16 SPI2 tx High level
17 SPI2 rx High level
18 UART4 tx High level
19 UART4 rx High level

DMAC supports incrementing-address burst and fixed-address burst. But in the case of
access SPI and UART at byte or halfword size, DMAC only support fixed-address burst and
the address must be aligned to word.

9.2 Block Diagram
Following figure shows the block diagram of DMAC.

MFIFQ
Register access for — Non-secure . DMA. data
the Non-secure state ’b.FB slave APB |rstructllor buffer
interface execghor AX] DMA
mzmo;g enging ~ Read master (¢—p data
Register access for Secure . ii?ers instruction interface transfer
the Secure state € APB slave J Instruction queue
interface cache Tie
instruction
Reset queLe
Tie-offs =——fp{ initialization OMAC
interface

+—P Peripheral request interface 0 Interrupt
«—Pp|Peripheral reguest interface 1 interface
Reguests¢  <—pPeripheral request interface 2

—— |nterrupts

#—p|Peripheral request interfac 10

Fig. 9-1 Block diagram of DMAC
As the DMAC supports Trustzone technology, so dual APB interfaces enable the operation of
the DMAC to be partitioned into the secure state and Non-secure state. You can use the APB
interfaces to access status registers and also directly execute instructions in the DMAC. The
default interface after reset is Non-secure apb interface.

9.3 Function Description

9.3.1 Introduction

The DMAC contains an instruction processing block that enables it to process program code
that controls a DMA transfer. The program code is stored in a region of system memory that
the DMAC accesses using its AXI interface. The DMAC stores instructions temporarily in a
cache.

DMACO supports 6 channels and DMAC1 supports 8 channels, each channel capable of
supporting a single concurrent thread of DMA operation. In addition, a single DMA manager
thread exists, and you can use it to initialize the DMA channel threads. The DMAC executes
up to one instruction for each AXI clock cycle. To ensure that it regularly executes each
active thread, it alternates by processing the DMA manager thread and then a DMA channel
thread. It uses a round-robin process when selecting the next active DMA channel thread to
execute.

The DMAC uses variable-length instructions that consist of one to six bytes. It provides a
separate Program Counter (PC) register for each DMA channel. When a thread requests an
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instruction from an address, the cache performs a look-up. If a cache hit occurs, then the
cache immediately provides the data. Otherwise, the thread is stalled while the DMAC uses
the AXI interface to perform a cache line fill. If an instruction is greater than 4 bytes, or
spans the end of a cache line, the DMAC performs multiple cache accesses to fetch the
instruction.

When a cache line fill is in progress, the DMAC enables other threads to access the cache,
but if another cache miss occurs, this stalls the pipeline until the first line fill is complete.
When a DMA channel thread executes a load or store instruction, the DMAC adds the
instruction to the relevant read or write queue. The DMAC uses these queues as an
instruction storage buffer prior to it issuing the instructions on the AXI bus. The DMAC also
contains a Multi First-In-First-Out (MFIFO) data buffer that it uses to store data that it reads,
or writes, during a DMA transfer.

9.3.2 Operating states

Following figure shows the operating states for the DMA manager thread and DMA channel
threads.

(o) C
c — e
: C .
Faulting N
completing,
[+
S~ C.
. (Waiting for c ¢ \
peripheral

Fig. 9-2 DMAC operation states
Notes:arcs with no letter designator indicate state transitions for the DMA manager and DMA channel
threads, otherwise use is restricted as follows:
C DMA channel threads only.
M DMA manager thread only.

After the DMAC exits from reset, it sets all DMA channel threads to the stopped state, and
the status of boot_from_pc(tie-off interface of dmac) controls the DMA manager thread
state:

boot_from_pc is LOW :DMA manager thread moves to the Stopped state.

boot_from_pc is HIGH :DMA manager thread moves to the Executing state.

9.4 Register Description

9.4.1 Registers Summary

Name Offset |Size Reset Description
Value
DMA DSR 0x0000 w 0x00000000 [DMA Manager Status Register
DMA DPC 0x0004 w 0x00000000 [DMA Program Counter Register
DMA INTEN 0x0020 W 0x00000000 |Interrupt Enable Register
DMA EVENT RIS 0x0024 |W  |ox00000000 |EVENTInterrupt Raw Status
Register

DMA INTMIS 0x0028 w 0x00000000 |Interrupt Status Register
DMA INTCLR 0x002c w 0x00000000 |Interrupt Clear Register
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Name Offset |Size Reset Description
Value

DMA FSRD 0x0030 |W |ox00000000 |7 2Ult Status DMA Manager
Register

DMA FSRC 0x0034 |W  |ox00000000 | 2UIt Status DMA Channel
Register

DMA FTRD 0x0038 w 0x00000000 |Fault Type DMA Manager Register

DMA FTRO 0x0040 w 0x00000000 |Fault Type DMA Channel Register

DMA FTR1 0x0044 w 0x00000000 |Fault Type DMA Channel Register

DMA FTR2 0x0048 w 0x00000000 |Fault Type DMA Channel Register

DMA FTR3 0x004c w 0x00000000 (Fault Type DMA Channel Register

DMA FTR4 0x0050 w 0x00000000 (Fault Type DMA Channel Register

DMA FTR5 0x0054 w 0x00000000 (Fault Type DMA Channel Register

DMA FTR6 0x0058 w 0x00000000 (Fault Type DMA Channel Register

DMA FTRY7 0x005c w 0x00000000 |Fault Type DMA Channel Register

DMA CSRO 0x0100 w 0x00000000 |Channel Status Registers

DMA CPCO 0x0104 |W |0x00000000 |S"@nNe! Program Counter
Registers

DMA CSR1 0x0108 w 0x00000000 |Channel Status Registers

DMA CPC1 0x010c  |W  |0ox00000000 |SM@NNel Program Counter
Registers

DMA CSR2 0x0110 w 0x00000000 [Channel Status Registers

DMA CPC2 0x0114 |W  |0x00000000 ["3NNe€! Program Counter
Registers

DMA CSR3 0x0118 w 0x00000000 [Channel Status Registers

DMA CPC3 0x01ic |W |0x00000000 |"@nne! Program Counter
Registers

DMA CSR4 0x0120 w 0x00000000 [Channel Status Registers

DMA CPC4 0x0124 |W  |0x00000000 |S"@NNel Program Counter
Registers

DMA CSR5 0x0128 w 0x00000000 [Channel Status Registers

DMA CPC5 0x012c  |W  |0x00000000 ["3NNe€! Program Counter
Registers

DMA CSR6 0x0130 W 0x00000000 |Channel Status Registers

DMA_CPC6 0x0134 |W  |0x00000000 |SM@NNE! Program Counter
Registers

DMA CSRY7 0x0138 W 0x00000000 |Channel Status Registers

DMA CPC7 0x013c  |W  |0x00000000 ["3NNeE! Program Counter
Registers

DMA SARO 0x0400 w 0x00000000 |Source Address Registers

DMA DARO 0x0404 w 0x00000000 |Destination Address Registers

DMA CCRO 0x0408 w 0x00000000 |Channel Control Registers

DMA LCO O 0x040c w 0x00000000 (Loop Counter 0 Registers

DMA LC1 O 0x0410 w 0x00000000 (Loop Counter 1 Registers

DMA SAR1 0x0420 w 0x00000000 |Source Address Registers
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Name Offset |Size Reset Description
Value

DMA DAR1 0x0424 w 0x00000000 [Destination Address Registers
DMA CCR1 0x0428 w 0x00000000 [Channel Control Registers
DMA LCO 1 0x042c w 0x00000000 (Loop Counter 0 Registers
DMA LC1 1 0x0430 w 0x00000000 (Loop Counter 1 Registers
DMA SAR2 0x0440 w 0x00000000 |Source Address Registers
DMA DAR2 0x0444 w 0x00000000 |Destination Address Registers
DMA CCR2 0x0448 w 0x00000000 [Channel Control Registers
DMA LCO 2 0x044c w 0x00000000 (Loop Counter 0 Registers
DMA LC1 2 0x0450 w 0x00000000 [Loop Counter 1 Registers
DMA SAR3 0x0460 w 0x00000000 [Source Address Registers
DMA DAR3 0x0464 w 0x00000000 |Destination Address Registers
DMA CCR3 0x0468 w 0x00000000 |Channel Control Registers
DMA LCO 3 0x046c w 0x00000000 (Loop Counter 0 Registers
DMA LC1 3 0x0470 w 0x00000000 (Loop Counter 1 Registers
DMA SAR4 0x0480 w 0x00000000 [Source Address Registers
DMA DAR4 0x0484 w 0x00000000 [Destination Address Registers
DMA CCR4 0x0488 w 0x00000000 [Channel Control Registers
DMA LCO 4 0x048c w 0x00000000 |Loop Counter 0 Registers
DMA LC1 4 0x0490 w 0x00000000 (Loop Counter 1 Registers
DMA SAR5S 0x04a0 w 0x00000000 |Source Address Registers
DMA DAR5 0x04a4 w 0x00000000 |Destination Address Registers
DMA CCR5 0x04a8 w 0x00000000 [Channel Control Registers
DMA LCO 5 0Ox04ac w 0x00000000 |Loop Counter 0 Registers
DMA LC1 5 0x04b0 w 0x00000000 |Loop Counter 1 Registers
DMA SAR6 0x04c0 w 0x00000000 [Source Address Registers
DMA DAR6 0x04c4 w 0x00000000 [Destination Address Registers
DMA CCR6 0x04c8 w 0x00000000 [Channel Control Registers
DMA LCO 6 0x04cc w 0x00000000 |Loop Counter O Registers
DMA LC1 6 0x04d0 w 0x00000000 |Loop Counter 1 Registers
DMA SAR7Y7 0x04e0 w 0x00000000 [Source Address Registers
DMA DAR?Y 0x04e4 w 0x00000000 [Destination Address Registers
DMA CCRY 0x04e8 W 0x00000000 |Channel Control Registers
DMA LCO 7 0x04ec w 0x00000000 (Loop Counter 0 Registers
DMA LC1 7 0x04f0 w 0x00000000 (Loop Counter 1 Registers
DMA DBGSTATUS 0x0d0o w 0x00000000 |Debug Status Register
DMA DBGCMD 0x0d04 w 0x00000000 |Debug Command Register
DMA DBGINSTO 0x0d08 w 0x00000000 |Debug Instruction-0 Register
DMA DBGINST1 0x0dOc w 0x00000000 |Debug Instruction-1 Register
DMA CRO 0x0e00 w 0x00047051 |Configuration Register O
DMA CR1 0x0e04 w 0x00000057 |Configuration Register 1
DMA CR2 0x0e08 w 0x00000000 |Configuration Register 2
DMA CR3 0x0e0c w 0x00000000 |Configuration Register 3

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

190



RK3308 TRM-Part1

Name Offset |Size Reset Description
Value
DMA CR4 0x0e10 w 0x00000006 |Configuration Register 4
DMA CRDn 0x0el4 w 0x02094733 |Configuration Register
DMA WD 0x0e80 w 0x00000000 |DMA Watchdog Register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

9.4.2 Detail Register Description

DMA_DSR
Address: Operational Base + offset (0x0000)

Bit |Attr|Reset Value Description
31:10|RO |[0x0 reserved
dns
9 RO |0x0 1'b0: DMA manager operates in the Secure state
1'b1l: DMA manager operates in the Non-secure state
wakeup_event
5'b00000: event[0]
5'b00001: event[1]
8:4 |RO |[0x00
X 5'b00010: event[2]
5'b11111: event[31]
dma_status
4'b0000: Stopped
4'b0001: Executing
4'b0010: Cache miss
3:0 |[RO |[0x0
X 4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101-4'b1110: reserved
4'b1111: Faulting
DMA DPC
Address: Operational Base + offset (0x0004)
Bit |Attr| Reset Value Description
pc_mgr
31:0 |RO |0x00000000
X Program counter for the DMA manager thread
DMA _ INTEN

Address: Operational Base + offset (0x0020)
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Bit |Attr|Reset Value Description
event_irg_select
Bit [N]
1'b0: If the DMAC executes DMASEYV for the event-interrupt
resource N then the DMAC signals event N to all of the threads.
31:0 IRW |0x00000000 S_et bit [N;l to 0 if your system design does not use irq[N] to
signal an interrupt request
1'b1: If the DMAC executes DMASEYV for the event-interrupt
resource N then the DMAC sets irq[N] HIGH. Set bit [N] to 1 if
your system designer requires irq[N] to signal an interrupt
request
DMA_EVENT_ RIS
Address: Operational Base + offset (0x0024)
Bit |Attr|Reset Value Description
dmasev_active
) Bit [N]
31:0 RO 10x00000000 1'b0: Event N is inactive or irg[N] is LOW
1'b1l: Event N is active or irq[N] is HIGH
DMA_INTMIS

Address: Operational Base + offset (0x0028)

Bit [Attr

Reset Value

Description

31:0 |RO

0x00000000

irg_status

Bit [N]

1'b0: Interrupt N is inactive and therefore irg[N] is LOW
1'b1: Interrupt N is active and therefore irq[N] is HIGH

DMA INTCLR
Address: Operational Base + offset (0x002c¢)

Bit |Attr|Reset Value Description
irg_clr
Bit [N]
) 1'b0: The status of irg[N] does not change
31:0 /WO 10x00000000 1'bl: The DMAC sets irg[N] LOW if the INTEN Register programs
the DMAC to signal an interrupt. Otherwise, the status of irq[N]
does not change
DMA FSRD
Address: Operational Base + offset (0x0030)
Bit |Attr|Reset Value Description
31:1 |RO |0x0 reserved
fs_mgr
0 RO |0x0 1'b0: the DMA manager thread is not in the Faulting state
1'b1: the DMA manager thread is in the Faulting state
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DMA FSRC

Address: Operational Base + offset (0x0034)

Bit |Attr|Reset Value Description

31:8 |RO |[0x0 reserved
fault_status
Bit [N]

7:0 |RO ([0x00 1'b0: No fault is present on DMA channel N.
1'b1: DMA channel N is in the Faulting or Faulting completing
state

DMA_ FTRD

Address: Operational Base + offset (0x0038)

Bit |Attr|Reset Value Description

31 RO |0x0 reserved

dbg_instr

memory or from the debug interface:

1'b0: instruction that generated an abort was read from system
memory

1'b1: instruction that generated an abort was read from the
debug interface

29:17|RO |0x0 reserved

instr_fetch_err

performs an instruction fetch:

1'b0: OKAY response

1'b1l: EXOKAY, SLVERR, or DECERR response

15:6 |[RO |0x0 reserved

mgr_evnt_err

1'b0: the DMA manager has appropriate security to execute
DMAWFE or DMASEV

5 RO |0x0 1'b1l: a DMA manager thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt
dmago_err

1'b0: the DMA manager has appropriate security to execute
DMAGO

1'b1: a DMA manager thread in the Non-secure state attempted
to execute DMAGO to create a DMA channel operating in the
Secure state

3:2 |RO [0x0 reserved

operand_invalid

the configuration of the DMAC:

1'b0: valid operand

1'b1: invalid operand

30 RO |0x0

16 RO |0x0

4 RO |0x0

1 RO |0x0
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Bit |Attr|Reset Value Description

undef_instr

0 RW |0x0 1'b0: defined instruction
1'b1: undefined instruction

DMA FTRO

Address: Operational Base + offset (0x0040)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0
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Bit |Attr|Reset Value Description

undef_instr
1'b0: defined instruction

0 RO 10x0 1'b1: undefined instruction
This fault is a precise abort.

DMA FTR1

Address: Operational Base + offset (0x0044)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 197



RK3308 TRM-Part1

Bit |Attr|Reset Value Description

undef_instr
1'b0: defined instruction

0 RO 10x0 1'b1: undefined instruction
This fault is a precise abort.

DMA FTR2

Address: Operational Base + offset (0x0048)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0
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Bit |Attr|Reset Value Description

undef_instr
1'b0: defined instruction

0 RO 10x0 1'b1: undefined instruction
This fault is a precise abort.

DMA FTR3

Address: Operational Base + offset (0x004c¢)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0
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Bit |Attr|Reset Value Description

undef_instr
1'b0: defined instruction

0 RO 10x0 1'b1: undefined instruction
This fault is a precise abort.

DMA FTR4

Address: Operational Base + offset (0x0050)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1l: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0
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Bit |Attr|Reset Value Description

undef_instr
1'b0: defined instruction

0 RO 10x0 1'b1: undefined instruction
This fault is a precise abort.

DMA_ FTRS5

Address: Operational Base + offset (0x0054)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 205



RK3308 TRM-Part1

Bit |Attr|Reset Value Description

undef_instr
1'b0: defined instruction

0 RO 10x0 1'b1: undefined instruction
This fault is a precise abort.

DMA FTR6

Address: Operational Base + offset (0x0058)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0
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Bit |Attr|Reset Value Description

undef_instr
1'b0: defined instruction

0 RO 10x0 1'b1: undefined instruction
This fault is a precise abort.

DMA FTR?7

Address: Operational Base + offset (0x005c¢)

Bit |Attr|Reset Value Description

lockup_err
1'b0: DMA channel has adequate resources

31 RO |0x0 1'b1: DMA channel has locked-up because of insufficient
resources
This fault is an imprecise abort.
dbg_instr
memory or from the debug interface:
1'b0: instruction that generated an abort was read from system
memory

30 RO 0x0 1'b1: instruction that generated an abort was read from the
debug interface
This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19|RO |0x0 reserved
data_read_err
thread performs a data read:

18 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
data_write_err
thread performs a data write:

17 RO |0x0 1'b0: OKAY response
1'b1l: EXOKAY, SLVERR, or DECERR response
This fault is an imprecise abort.
instr_fetch_err
thread performs an instruction fetch:

16 RO |0x0 1'b0: OKAY response
1'b1: EXOKAY, SLVERR, or DECERR response
This fault is a precise abort.

15:14(RO |0x0 reserved
st_data_unavailable
1'b0: MFIFO contains all the data to enable the DMAST to
complete

13 RO 0x0 1'b1: previous DMALDs have not put enough data in the MFIFO
to enable the DMAST to complete
This fault is a precise abort.
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Bit |Attr|Reset Value Description

mfifo_err

DMALD

1'b0: MFIFO contains sufficient space

1'b1l: MFIFO is too small to hold the data that DMALD requires
12 RO |0x0 DMAST

1'b0: MFIFO contains sufficient data

1'b1: MFIFO is too small to store the data to enable DMAST to
complete

This fault is an imprecise abort.

11:8 (RO |0xO0 reserved

ch_rdwr_err

to perform a secure read or secure write:

1'b0: a DMA channel thread in the Non-secure state is not

7 RO |0x0 violating the security permissions

1'b1l: a DMA channel thread in the Non-secure state attempted
to perform a secure read or secure write

This fault is a precise abort.

ch_periph_err

DMASTP, or DMAFLUSHP with inappropriate security
permissions:

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

6 RO |0x0 1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

0 DMAFLUSHP to flush a secure peripheral

This fault is a precise abort.

ch_event_err

1'b0: a DMA channel thread in the Non-secure state is not
violating the security permissions

1'b1: a DMA channel thread in the Non-secure state attempted
to execute either:

o DMAWFE to wait for a secure event

o DMASEYV to create a secure event or secure interrupt

This fault is a precise abort.

4:2 |RO |0x0 reserved

operand_invalid

valid for the configuration of the DMAC:

1 RO |0x0 1'b0: valid operand

1'b1: invalid operand

This fault is a precise abort.

5 RO |0x0
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Bit |Attr|Reset Value Description
undef_instr

1'b0: defined instruction

1'b1: undefined instruction

This fault is a precise abort.

0 RO |0x0

DMA_ CSRO
Address: Operational Base + offset (0x0100)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1l: DMA channel operates in the Non-secure state

20:16|RO [0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 (RO |0xO0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 |RO (0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31
channel_status

4'b0000: Stopped

4'b0001: Executing

4'b0010: Cache miss

4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier

4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0x0

DMA CPCO
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Address: Operational Base + offset (0x0104)

Bit |Attr|Reset Value Description

pc_chnl

1: R
31:0 O 10x00000000 Program counter for the DMA channel 0 thread

DMA CSR1
Address: Operational Base + offset (0x0108)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1: DMA channel operates in the Non-secure state

20:16(RO |0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 [RO |0x0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 RO |0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31

channel_status

4'b0000: Stopped

4'b0001: Executing
4'b0010: Cache miss
4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier
4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0Ox0

DMA CPC1
Address: Operational Base + offset (0x010c)
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Bit |Attr|Reset Value Description
pc_chnl
Program counter for the DMA channel 1 thread

31:0 [RO |0x00000000

DMA CSR2
Address: Operational Base + offset (0x0110)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1: DMA channel operates in the Non-secure state

20:16|RO |0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 (RO |0xO0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 |RO (0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31
channel_status

4'b0000: Stopped

4'b0001: Executing

4'b0010: Cache miss

4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier

4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0x0

DMA CPC2
Address: Operational Base + offset (0x0114)
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Bit |Attr|Reset Value Description
pc_chnl
Program counter for the DMA channel 2 thread

31:0 [RO |0x00000000

DMA_ CSR3
Address: Operational Base + offset (0x0118)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1: DMA channel operates in the Non-secure state

20:16|RO |0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 (RO |0xO0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 |RO (0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31
channel_status

4'b0000: Stopped

4'b0001: Executing

4'b0010: Cache miss

4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier

4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0x0

DMA CPC3
Address: Operational Base + offset (0x011c)
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Bit |Attr|Reset Value Description
pc_chnl
Program counter for the DMA channel 3 thread

31:0 [RO |0x00000000

DMA CSR4
Address: Operational Base + offset (0x0120)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1: DMA channel operates in the Non-secure state

20:16|RO |0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 (RO |0xO0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 |RO (0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31
channel_status

4'b0000: Stopped

4'b0001: Executing

4'b0010: Cache miss

4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier

4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0x0

DMA CPC4
Address: Operational Base + offset (0x0124)
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Bit |Attr|Reset Value Description
pc_chnl
Program counter for the DMA channel 4 thread

31:0 [RO |0x00000000

DMA_ CSR5
Address: Operational Base + offset (0x0128)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1: DMA channel operates in the Non-secure state

20:16|RO |0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 (RO |0xO0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 |RO (0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31
channel_status

4'b0000: Stopped

4'b0001: Executing

4'b0010: Cache miss

4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier

4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0x0

DMA CPC5
Address: Operational Base + offset (0x012c)
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Bit |Attr|Reset Value Description
pc_chnl
Program counter for the DMA channel 5 thread

31:0 [RO |0x00000000

DMA_ CSR6
Address: Operational Base + offset (0x0130)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1: DMA channel operates in the Non-secure state

20:16|RO |0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 (RO |0xO0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 |RO (0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31
channel_status

4'b0000: Stopped

4'b0001: Executing

4'b0010: Cache miss

4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier

4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0x0

DMA CPC6
Address: Operational Base + offset (0x0134)
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Bit |Attr|Reset Value Description
pc_chnl
Program counter for the DMA channel 6 thread

31:0 [RO |0x00000000

DMA_ CSR?7
Address: Operational Base + offset (0x0138)
Bit |Attr|Reset Value Description

31:22|RO [0x0 reserved
cns

21 RO |0x0 1'b0: DMA channel operates in the Secure state
1'b1: DMA channel operates in the Non-secure state

20:16|RO |0x0 reserved
dmawfp_periph

15 RO |0x0 1'b0: DMAWFP executed with the periph operand not set
1'bl: DMAWFP executed with the periph operand set
dmawfp_b_ns

14 RO |0x0 1'b0: DMAWFP executed with the single operand set
1'bl: DMAWFP executed with the burst operand set

13:9 (RO |0xO0 reserved

wakeup_number

indicate the event or peripheral number that the channel is
waiting for:

5'b00000: DMA channel is waiting for event, or peripheral, 0
5'b00001: DMA channel is waiting for event, or peripheral, 1
5'b00010: DMA channel is waiting for event, or peripheral, 2

8:4 |RO (0x00

5'b11111: DMA channel is waiting for event, or peripheral, 31
channel_status

4'b0000: Stopped

4'b0001: Executing

4'b0010: Cache miss

4'b0011: Updating PC
4'b0100: Waiting for event
4'b0101: At barrier

4'b0110: reserved

4'b0111: Waiting for peripheral
4'b1000: Killing

4'b1001: Completing
b1010-b1101 = reserved
b1110 = Faulting completing
b1111 = Faulting

3:0 RO |0x0

DMA CPC?7
Address: Operational Base + offset (0x013c)
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Bit |Attr|Reset Value

Description

31:0 [RO |0x00000000

pc_chnl
Program counter for the DMA channel 7 thread

DMA_SARO

Address: Operational Base + offset (0x0400)

Bit |Attr|Reset Value

Description

31:0 [RO |0x00000000

src_addr
Address of the source data for DMA channel 0

DMA DARO

Address: Operational Base + offset (0x0404)

Bit |Attr|Reset Value

Description

31:0 [RO |0x00000000

dst_addr
Address of the Destinationdata for DMA channel O

DMA_CCRO

Address: Operational Base + offset (0x0408)

Bit |Attr| Reset Value

Description

31:28|RO |0x0

reserved

27:25|RO |0x0

dst_cache_ctrl

Bit [27]

1'b0: AWCACHE[3] is LOW
1'bl: AWCACHE[3] is HIGH
Bit [26]

1'b0: AWCACHE[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]

1'b0: AWCACHE[O0] is LOW
1'b1: AWCACHE[O] is HIGH

24:22|RO |0x0

dst_prot_ctrl

Bit [24]

1'b0: AWPROT[2] is LOW
1'bl: AWPROT[2] is HIGH
Bit [23]

1'b0: AWPROT[1] is LOW
1'bl: AWPROT[1] is HIGH
Bit [22]

1'b0: AWPROTI[0] is LOW
1'bl1: AWPROTI[O] is HIGH

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

218




RK3308 TRM-Part1

Bit

Attr

Reset Value

Description

21:18

RO

0x0

dst_burst_len

the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

4'b1111: 16 data transfers

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

17:15

RO

0x0

dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total humber of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

14

RO

0x0

dst_inc

1'b0: Fixed-address burst. The DMAC signals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

13:11

RO

0x0

src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW
1'b1: ARCACHE[2] is HIGH
Bit [12]

1'b0: ARCACHE[1] is LOW
1'b1: ARCACHE[1] is HIGH
Bit [11]

1'b0: ARCACHE[O0] is LOW
1'b1: ARCACHE[OQ] is HIGH

10:8

RO

0x0

src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW
1'b1: ARPROT[2] is HIGH
Bit [9]

1'b0: ARPROT[1] is LOW
1'b1: ARPROT[1] is HIGH
Bit [8]

1'b0: ARPROTI[O0] is LOW
1'b1: ARPROTI[O] is HIGH
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Bit |Attr|Reset Value Description
src_burst_len

4'b0000: 1 data transfer

4'b0001: 2 data transfers

4'b0010: 3 data transfers

7:4 |RO |0x0
4'b1111: 16 data transfers

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total nhumber of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

3:1 RO |0x0

src_inc

1'b0: Fixed-address burst. The DMAC signals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

0 RO |0x0

DMA LCO O
Address: Operational Base + offset (0x040c¢)

Bit |Attr| Reset Value Description
31:8 |RO |[0x0 reserved
loop_counter_iterations
Loop counter O iterations

7:0 [RO |[0x00

DMA LC1 O
Address: Operational Base + offset (0x0410)

Bit |Attr|Reset Value Description
31:8 |RO |0x0 reserved
loop_counter_iterations
Loop counter 1 iterations

7:0 [RO |[0x00

DMA SAR1
Address: Operational Base + offset (0x0420)

Bit |Attr|Reset Value Description
src_addr
Address of the source data for DMA channel 1

31:0 |RO |0x00000000
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DMA DAR1
Address: Operational Base + offset (0x0424)

Bit |Attr|Reset Value Description
dst_addr
Address of the Destinationdata for DMA channel 1

31:0 |[RO |0x00000000

DMA CCR1
Address: Operational Base + offset (0x0428)

Bit |Attr|Reset Value Description
31:28|RO [0x0 reserved
dst_cache_ctrl
Bit [27]
1'b0: AWCACHE[3] is LOW
1'b1: AWCACHE[3] is HIGH
Bit [26]
1'b0: AWCACHE[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]
1'b0: AWCACHEJ[O0] is LOW
1'b1: AWCACHE[O0] is HIGH
dst_prot_ctrl
Bit [24]
1'b0: AWPROT[2] is LOW
1'b1: AWPROT[2] is HIGH
Bit [23]
1'b0: AWPROT[1] is LOW
1'b1: AWPROTI[1] is HIGH
Bit [22]
1'b0: AWPROTI[O] is LOW
1'b1: AWPROTI[O] is HIGH
dst_burst_len
the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

27:25|RO |0x0

24:22|RO (0x0

21:18|RO (0x0

4'b1111: 16 data transfers

The total humber of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.
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Bit |Attr|Reset Value Description
dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

dst_inc

1'b0: Fixed-address burst. The DMAC sighals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW

1'b1: ARCACHE[2] is HIGH

Bit [12]

1'b0: ARCACHE[1] is LOW

1'b1: ARCACHE[1] is HIGH

Bit [11]

1'b0: ARCACHE[0] is LOW

1'b1: ARCACHE[O0] is HIGH

src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW

1'b1: ARPROT[2] is HIGH

Bit [9]

1'b0: ARPROT[1] is LOW

1'b1: ARPROT[1] is HIGH

Bit [8]

1'b0: ARPROT[0] is LOW

1'b1: ARPROTI[O] is HIGH

src_burst_len

4'b0000: 1 data transfer

4'b0001: 2 data transfers

4'b0010: 3 data transfers

17:15|RO |0x0

14 RO |0x0

13:11|RO |0x0

10:8 |[RO |0x0

7:4 |RO |0x0
4'b1111: 16 data transfers

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.
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Bit |Attr|Reset Value Description

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_inc

1'b0: Fixed-address burst. The DMAC sighals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

3:1 RO |0x0

0 RO |0x0

DMA LCO 1
Address: Operational Base + offset (0x042c¢)

Bit |Attr|Reset Value Description
31:8 |RO |[0x0 reserved
loop_counter_iterations
Loop counter O iterations

7:0 [RO |[0x00

DMA LC1 1
Address: Operational Base + offset (0x0430)

Bit |Attr| Reset Value Description
31:8 |RO |[0x0 reserved
loop_counter_iterations
Loop counter 1 iterations

7:0 [RO |[0x00

DMA SAR2
Address: Operational Base + offset (0x0440)

Bit |Attr| Reset Value Description
src_addr
Address of the source data for DMA channel 2

31:0 |RO |0x00000000

DMA DAR2
Address: Operational Base + offset (0x0444)

Bit |Attr|Reset Value Description
dst_addr
Address of the Destinationdata for DMA channel 2

31:0 |RO |0x00000000

DMA CCR2
Address: Operational Base + offset (0x0448)
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Bit |Attr|Reset Value Description
31:28|RO |0x0 reserved
dst_cache_ctrl
Bit [27]

1'b0: AWCACHE[3] is LOW
1'bl1: AWCACHE[3] is HIGH
Bit [26]

1'b0: AWCACHE[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]

1'b0: AWCACHEJ[O0] is LOW
1'bl1: AWCACHE[O0] is HIGH
dst_prot_ctrl

Bit [24]

1'b0: AWPROT[2] is LOW
1'b1: AWPROT[2] is HIGH
Bit [23]

1'b0: AWPROT[1] is LOW
1'b1: AWPROT[1] is HIGH
Bit [22]

1'b0: AWPROT[0] is LOW
1'b1: AWPROT[O0] is HIGH
dst_burst_len

the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

27:25|RO |0x0

24:22|RO |0x0

21:18|RO [0x0

4'b1111: 16 data transfers

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

dst_inc

1'b0: Fixed-address burst. The DMAC signals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

17:15|RO |0x0

14 RO |0x0
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Bit |Attr|Reset Value Description
src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW
1'b1: ARCACHE[2] is HIGH
Bit [12]

1'b0: ARCACHE[1] is LOW
1'b1: ARCACHE[1] is HIGH
Bit [11]

1'b0: ARCACHE[O0] is LOW
1'b1: ARCACHE[O] is HIGH
src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW
1'b1: ARPROT[2] is HIGH
Bit [9]

1'b0: ARPROT[1] is LOW
1'b1: ARPROT[1] is HIGH
Bit [8]

1'b0: ARPROTI[O0] is LOW
1'b1: ARPROTI[O] is HIGH
src_burst_len

4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

13:11|RO |0x0

10:8 |[RO |0x0

7:4 |RO |0x0
4'b1111: 16 data transfers

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_inc

1'b0: Fixed-address burst. The DMAC signals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

3:1 |RO |[0x0

0 RO |0x0

DMA LCO 2
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Address: Operational Base + offset (0x044c)

Bit |Attr|Reset Value Description

31:8 |RO |0x0 reserved

loop_counter_iterations

7:0 |RO ([0x00 . .
Loop counter O iterations

DMA LC1 2
Address: Operational Base + offset (0x0450)

Bit |Attr|Reset Value Description

31:8 |RO |0x0 reserved

loop_counter_iterations

7:0 |RO ([0x00 . .
Loop counter 1 iterations

DMA SAR3
Address: Operational Base + offset (0x0460)

Bit |Attr|Reset Value Description

31:0 |RO |0x00000000 |°r¢-29d"

Address of the source data for DMA channel 3

DMA DAR3
Address: Operational Base + offset (0x0464)

Bit |Attr|Reset Value Description

31:0 |RO |0x00000000 |95t-29d

Address of the Destinationdata for DMA channel 3

DMA CCR3
Address: Operational Base + offset (0x0468)

Bit |Attr|Reset Value Description

31:28/RO |0x0 reserved

dst_cache_ctrl

Bit [27]

1'b0: AWCACHE[3] is LOW
1'b1: AWCACHE[3] is HIGH
Bit [26]

1'b0: AWCACHEJ[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]

1'b0: AWCACHEJ[O0] is LOW
1'b1: AWCACHEJ[O0] is HIGH

27:25|RO (0x0
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Bit

Attr

Reset Value

Description

24:22

RO

0x0

dst_prot_ctrl

Bit [24]

1'b0: AWPROT[2] is LOW
1'b1: AWPROT[2] is HIGH
Bit [23]

1'b0: AWPROT[1] is LOW
1'b1: AWPROT[1] is HIGH
Bit [22]

1'b0: AWPROTI[OQ] is LOW
1'b1: AWPROTI[O] is HIGH

21:18

RO

0x0

dst_burst_len

the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

4'b1111: 16 data transfers

The total humber of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

17:15

RO

0x0

dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

14

RO

0x0

dst_inc

1'b0: Fixed-address burst. The DMAC signals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

13:11

RO

0x0

src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW
1'b1: ARCACHE[2] is HIGH
Bit [12]

1'b0: ARCACHE[1] is LOW
1'b1: ARCACHE[1] is HIGH
Bit [11]

1'b0: ARCACHE[OQ] is LOW
1'b1: ARCACHE[O] is HIGH
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Bit |Attr|Reset Value Description
src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW
1'b1: ARPROT[2] is HIGH
Bit [9]

1'b0: ARPROT[1] is LOW
1'b1: ARPROT[1] is HIGH
Bit [8]

1'b0: ARPROTI[O0] is LOW
1'b1: ARPROTI[O] is HIGH
src_burst_len

4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

10:8 |[RO |0x0

7:4 |RO |0x0
4'b1111: 16 data transfers

The total nhumber of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

3:1 |RO [0x0

src_inc

1'b0: Fixed-address burst. The DMAC signals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

0 RO |0x0

DMA LCO 3
Address: Operational Base + offset (0x046c¢)

Bit |Attr|Reset Value Description
31:8 |RO |0x0 reserved
loop_counter_iterations
Loop counter O iterations

7:0 [RO |0x00

DMA LC1 3
Address: Operational Base + offset (0x0470)

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 228



RK3308 TRM-Part1

Bit |Attr|Reset Value Description
31:8 [RO [0xO reserved
I ; :
2.0 RO lox00 oop_counter_ltfaratlo.ns
Loop counter 1 iterations
DMA_ SAR4

Address: Operational Base + offset (0x0480)

Bit |Attr|Reset Value Description
src_addr
31:0 |RO 10x00000000 Address of the source data for DMA channel 4
DMA DAR4

Address: Operational Base + offset (0x0484)

Bit |Attr|Reset Value Description
dst_addr
1: R -
31:0 RO 10x00000000 Address of the Destinationdata for DMA channel 4
DMA CCR4

Address: Operational Base + offset (0x0488)

Bit |Attr|Reset Value Description
31:28|RO [0x0 reserved
dst_cache_ctrl
Bit [27]

1'b0: AWCACHE[3] is LOW
1'b1l: AWCACHE[3] is HIGH
Bit [26]

27:25|RO10x0 1'b0: AWCACHE[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]
1'b0: AWCACHE[0] is LOW
1'b1: AWCACHE[0] is HIGH
dst_prot_ctrl
Bit [24]
1'b0: AWPROT[2] is LOW
1'b1: AWPROT[2] is HIGH
24:22|RO |0x0 Bit [23]

1'b0: AWPROT[1] is LOW
1'b1: AWPROT[1] is HIGH
Bit [22]

1'b0: AWPROT[O] is LOW
1'b1: AWPROT[O] is HIGH
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Bit

Attr

Reset Value

Description

21:18

RO

0x0

dst_burst_len

the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

4'b1111: 16 data transfers

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

17:15

RO

0x0

dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total humber of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

14

RO

0x0

dst_inc

1'b0: Fixed-address burst. The DMAC signals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

13:11

RO

0x0

src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW
1'b1: ARCACHE[2] is HIGH
Bit [12]

1'b0: ARCACHE[1] is LOW
1'b1: ARCACHE[1] is HIGH
Bit [11]

1'b0: ARCACHE[O0] is LOW
1'b1: ARCACHE[OQ] is HIGH

10:8

RO

0x0

src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW
1'b1: ARPROT[2] is HIGH
Bit [9]

1'b0: ARPROT[1] is LOW
1'b1: ARPROT[1] is HIGH
Bit [8]

1'b0: ARPROTI[O0] is LOW
1'b1: ARPROTI[O] is HIGH
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Bit |Attr| Reset Value

Description

7:4 |RO [0x0

src_burst_len

4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

4'b1111: 16 data transfers

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

3:1 RO |0x0

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total nhumber of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

0 RO |0x0

src_inc

1'b0: Fixed-address burst. The DMAC signals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

DMA LCO 4

Address: Operational Base + offset (0x048c¢)

Bit |Attr|Reset Value

Description

31:8 |[RO ([0xO0

reserved

7:0 [RO |[0x00

loop_counter_iterations
Loop counter O iterations

DMA LC1 4

Address: Operational Base + offset (0x0490)

Bit |Attr|Reset Value

Description

31:8 |[RO |0x0

reserved

7:0 [RO |[0x00

loop_counter_iterations
Loop counter 1 iterations

DMA_SARS5

Address: Operational Base + offset (0x04a0)

Bit |Attr|Reset Value

Description

31:0 |RO |0x00000000

src_addr
Address of the source data for DMA channel 5
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DMA DARS
Address: Operational Base + offset (0x04a4)

Bit |Attr|Reset Value Description
dst_addr
Address of the Destinationdata for DMA channel 5

31:0 |[RO |0x00000000

DMA CCR5
Address: Operational Base + offset (0x04a8)

Bit |Attr|Reset Value Description
31:28|RO [0x0 reserved
dst_cache_ctrl
Bit [27]
1'b0: AWCACHE[3] is LOW
1'b1: AWCACHE[3] is HIGH
Bit [26]
1'b0: AWCACHE[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]
1'b0: AWCACHEJ[O0] is LOW
1'b1: AWCACHE[O0] is HIGH
dst_prot_ctrl
Bit [24]
1'b0: AWPROT[2] is LOW
1'b1: AWPROT[2] is HIGH
Bit [23]
1'b0: AWPROT[1] is LOW
1'b1: AWPROTI[1] is HIGH
Bit [22]
1'b0: AWPROTI[O] is LOW
1'b1: AWPROTI[O] is HIGH
dst_burst_len
the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

27:25|RO |0x0

24:22|RO (0x0

21:18|RO (0x0

4'b1111: 16 data transfers

The total humber of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.
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Bit |Attr|Reset Value Description
dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

dst_inc

1'b0: Fixed-address burst. The DMAC sighals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW

1'b1: ARCACHE[2] is HIGH

Bit [12]

1'b0: ARCACHE[1] is LOW

1'b1: ARCACHE[1] is HIGH

Bit [11]

1'b0: ARCACHE[0] is LOW

1'b1: ARCACHE[O0] is HIGH

src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW

1'b1: ARPROT[2] is HIGH

Bit [9]

1'b0: ARPROT[1] is LOW

1'b1: ARPROT[1] is HIGH

Bit [8]

1'b0: ARPROT[0] is LOW

1'b1: ARPROTI[O] is HIGH

src_burst_len

4'b0000: 1 data transfer

4'b0001: 2 data transfers

4'b0010: 3 data transfers

17:15|RO |0x0

14 RO |0x0

13:11|RO |0x0

10:8 |[RO |0x0

7:4 |RO |0x0
4'b1111: 16 data transfers

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.
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Bit |Attr|Reset Value Description

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_inc

1'b0: Fixed-address burst. The DMAC sighals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

3:1 RO |0x0

0 RO |0x0

DMA LCO 5
Address: Operational Base + offset (0x04ac)

Bit |Attr|Reset Value Description
31:8 |RO |[0x0 reserved
loop_counter_iterations
Loop counter O iterations

7:0 [RO |[0x00

DMA LC1 5
Address: Operational Base + offset (0x04b0)

Bit |Attr| Reset Value Description
31:8 |RO |[0x0 reserved
loop_counter_iterations
Loop counter 1 iterations

7:0 [RO |[0x00

DMA SAR6
Address: Operational Base + offset (0x04c0)

Bit |Attr| Reset Value Description
src_addr
Address of the source data for DMA channel 6

31:0 |RO |0x00000000

DMA DARG6
Address: Operational Base + offset (0x04c4)

Bit |Attr|Reset Value Description
dst_addr
Address of the Destinationdata for DMA channel 6

31:0 |RO |0x00000000

DMA CCR6
Address: Operational Base + offset (0x04c8)
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Bit |Attr|Reset Value Description
31:28|RO |0x0 reserved
dst_cache_ctrl
Bit [27]

1'b0: AWCACHE[3] is LOW
1'bl1: AWCACHE[3] is HIGH
Bit [26]

1'b0: AWCACHE[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]

1'b0: AWCACHEJ[O0] is LOW
1'bl1: AWCACHE[O0] is HIGH
dst_prot_ctrl

Bit [24]

1'b0: AWPROT[2] is LOW
1'b1: AWPROT[2] is HIGH
Bit [23]

1'b0: AWPROT[1] is LOW
1'b1: AWPROT[1] is HIGH
Bit [22]

1'b0: AWPROT[0] is LOW
1'b1: AWPROT[O0] is HIGH
dst_burst_len

the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

27:25|RO |0x0

24:22|RO |0x0

21:18|RO [0x0

4'b1111: 16 data transfers

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

dst_inc

1'b0: Fixed-address burst. The DMAC signals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

17:15|RO |0x0

14 RO |0x0
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Bit |Attr|Reset Value Description
src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW
1'b1: ARCACHE[2] is HIGH
Bit [12]

1'b0: ARCACHE[1] is LOW
1'b1: ARCACHE[1] is HIGH
Bit [11]

1'b0: ARCACHE[O0] is LOW
1'b1: ARCACHE[O] is HIGH
src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW
1'b1: ARPROT[2] is HIGH
Bit [9]

1'b0: ARPROT[1] is LOW
1'b1: ARPROT[1] is HIGH
Bit [8]

1'b0: ARPROTI[O0] is LOW
1'b1: ARPROTI[O] is HIGH
src_burst_len

4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

13:11|RO |0x0

10:8 [RO |0x0

7:4 |RO |0x0
4'b1111: 16 data transfers

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_inc

1'b0: Fixed-address burst. The DMAC signals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

3:1 (RO |[0x0

0 RO |0x0

DMA LCO 6
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Address: Operational Base + offset (0x04cc)

Bit |Attr|Reset Value Description

31:8 |RO |0x0 reserved

loop_counter_iterations

7:0 |RO ([0x00 . .
Loop counter O iterations

DMA LC1 6
Address: Operational Base + offset (0x04d0)

Bit |Attr|Reset Value Description

31:8 |RO |0x0 reserved

loop_counter_iterations

7:0 |RO ([0x00 . .
Loop counter 1 iterations

DMA SAR?Z7
Address: Operational Base + offset (0x04e0)

Bit |Attr|Reset Value Description

31:0 |RO |0x00000000 |°r¢-29d"

Address of the source data for DMA channel 7

DMA DAR?Y
Address: Operational Base + offset (0x04e4)

Bit |Attr|Reset Value Description

31:0 |RO |0x00000000 |95t-29d

Address of the Destinationdata for DMA channel 7

DMA CCR?7
Address: Operational Base + offset (0x04e8)

Bit |Attr|Reset Value Description

31:28/RO |0x0 reserved

dst_cache_ctrl

Bit [27]

1'b0: AWCACHE[3] is LOW
1'b1: AWCACHE[3] is HIGH
Bit [26]

1'b0: AWCACHEJ[1] is LOW
1'b1: AWCACHE[1] is HIGH
Bit [25]

1'b0: AWCACHEJ[O0] is LOW
1'b1: AWCACHEJ[O0] is HIGH

27:25|RO (0x0
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Bit

Attr

Reset Value

Description

24:22

RO

0x0

dst_prot_ctrl

Bit [24]

1'b0: AWPROT[2] is LOW
1'b1: AWPROT[2] is HIGH
Bit [23]

1'b0: AWPROT[1] is LOW
1'b1: AWPROT[1] is HIGH
Bit [22]

1'b0: AWPROTI[OQ] is LOW
1'b1: AWPROTI[O] is HIGH

21:18

RO

0x0

dst_burst_len

the destination data:
4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

4'b1111: 16 data transfers

The total humber of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

17:15

RO

0x0

dst_burst_size

3'b000: writes 1 byte per beat

3'b001: writes 2 bytes per beat

3'b010: writes 4 bytes per beat

3'b011: writes 8 bytes per beat

3'b100: writes 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction is the product of
dst_burst_len and dst_burst_size.

14

RO

0x0

dst_inc

1'b0: Fixed-address burst. The DMAC signals AWBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
AWBURST[0] HIGH.

13:11

RO

0x0

src_cache_ctrl

Bit [13]

1'b0: ARCACHE[2] is LOW
1'b1: ARCACHE[2] is HIGH
Bit [12]

1'b0: ARCACHE[1] is LOW
1'b1: ARCACHE[1] is HIGH
Bit [11]

1'b0: ARCACHE[OQ] is LOW
1'b1: ARCACHE[O] is HIGH
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Bit |Attr|Reset Value Description
src_prot_ctrl

Bit [10]

1'b0: ARPROT[2] is LOW
1'b1: ARPROT[2] is HIGH
Bit [9]

1'b0: ARPROT[1] is LOW
1'b1: ARPROT[1] is HIGH
Bit [8]

1'b0: ARPROTI[O0] is LOW
1'b1: ARPROTI[O] is HIGH
src_burst_len

4'b0000: 1 data transfer
4'b0001: 2 data transfers
4'b0010: 3 data transfers

10:8 |[RO |0x0

7:4 |RO |0x0
4'b1111: 16 data transfers

The total nhumber of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

src_burst_size

3'b000: reads 1 byte per beat

3'b001: reads 2 bytes per beat

3'b010: reads 4 bytes per beat

3'b011: reads 8 bytes per beat

3'b100: reads 16 bytes per beat

3'b101-3'b111: reserved

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction is the product of
src_burst_len and src_burst_size.

3:1 |RO [0x0

src_inc

1'b0: Fixed-address burst. The DMAC signals ARBURST[0] LOW.
1'b1: Incrementing-address burst. The DMAC signals
ARBURST[0] HIGH.

0 RO |0x0

DMA LCO 7
Address: Operational Base + offset (0x04ec)

Bit |Attr|Reset Value Description
31:8 |RO |0x0 reserved
loop_counter_iterations
Loop counter O iterations

7:0 [RO |0x00

DMA LC1 7
Address: Operational Base + offset (0x04f0)
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Bit |Attr|Reset Value Description
31:8 |RO |[0x0 reserved
loop_counter_iterations
Loop counter 1 iterations

7:0 RO |0x00

DMA DBGSTATUS
Address: Operational Base + offset (0x0d00)

Bit |Attr|Reset Value Description
31:1 |RO |[0x0 reserved
dbgstatus
0 RO |0x0 1'b0: idle
1'b1: busy

DMA DBGCMD
Address: Operational Base + offset (0x0d04)

Bit |Attr|Reset Value Description
31:2 |RO |0x0 reserved
dbgcmd
2'b00: execute the instruction that the DBGINST [1:0] Registers

contain

2'b01: reserved
2'b10: reserved
2'bl1l: reserved

1:0 |WO |0x0

DMA DBGINSTO
Address: Operational Base + offset (0x0d08)

Bit |Attr|Reset Value Description
instruction_bytel

Instruction byte 1

instruction_byte0

Instruction byte 0

15:11|RO |0x0 reserved

channel_number

3'b000: DMA channel 0

3'b001: DMA channel 1

31:24/WO |0x00

23:16|WO (0x00

10:8 JWO 10x0 3'b010: DMA channel 2
3'bl111: DMA channel 7
7:1 RO |0x0 reserved
debug_thread
0 WO [0x0 1'b0: DMA manager thread

1'bl1: DMA channel

DMA DBGINST1
Address: Operational Base + offset (0x0d0c)
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Bit |Attr|Reset Value Description
31:24|wo |ox00 |nstruct|.on_byte5
Instruction byte 5
- - 1
23:16lwo loxoo mstructl.on_byte
Instruction byte 4
15:8 lWo |0x00 instructi.on_byte3
Instruction byte 3
2.0 |wo loxoo instructi.on_bytez
Instruction byte 2
DMA CRO

Address: Operational Base + offset (0x0e00)

Bit

Attr

Reset Value

Description

31:22

RO

0x0

reserved

21:17

RO

0x02

num_events

5'b00000: 1 interrupt output, irq[0]
5'b00001: 2 interrupt outputs, irq[1:0]
5'b00010: 3 interrupt outputs, irq[2:0]

5'p11111: 32 interrupt outputs, irq[31:0]

16:12

RO

0x07

num_periph_req

5'b00000: 1 peripheral request interface
5'b00001: 2 peripheral request interfaces
5'b00010: 3 peripheral request interfaces

5'b11111: 32 peripheral request interfaces

11:7

RO

0x0

reserved

6:4

RO

0x5

num_chnls

3'b000: 1 DMA channel
3'b001: 2 DMA channels
3'b010: 3 DMA channels

3'bl111: 8 DMA channels

RO

0x0

reserved

RO

0x0

mgr_ns_at_rst
1'b0: boot_manager_ns was LOW
1'b1: boot_manager_ns was HIGH

RO

0x0

boot_en
1'b0: boot_from_pc was LOW
1'b1: boot_from_pc was HIGH

RO

0Ox1

periph_req

1'b0: the DMAC does not provide a peripheral request interface
1'b1: the DMAC provides the number of peripheral request
interfaces that the num_periph_req field specifies
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DMA CR1
Address: Operational Base + offset (0x0e04)
Bit |Attr|Reset Value Description
31:8 |RO |[0x0 reserved
num_i_cache_lines
4'b0000: 1 i-cache line
4'b0001: 2 i-cache lines
7:4 RO OX5 4'b0010: 3 i-cache lines
4'b1111: 16 i-cache lines
3 RO |0x0 reserved
i_cache_len
3'b000-3'b001: reserved
3'b010: 4 bytes
2:0 |RO |0x7 3'b011: 8 bytes
3'b100: 16 bytes
3'b101: 32 bytes
3'b110-3'b111: reserved
DMA_CR2
Address: Operational Base + offset (0x0e08)
Bit |Attr|Reset Value Description
boot_addr
31:0 [RO [0x00000000 |Provides the value of boot_addr[31:0] when the DMAC exited
from reset
DMA CR3

Address: Operational Base + offset (0x0e0c)

Bit |Attr|Reset Value Description
ins
Bit [N]

31:0 |RO [0x00000000
1'b0: Assigns event<N> or irg[N] to the Secure state
1'b1: Assigns event<N> or irq[N] to the Non-secure state

DMA CR4

Address: Operational Base + offset (0x0e10)

Bit |Attr|Reset Value Description
pns
Bit [N]

31:0 |RO [0x00000006 |1'b0: Assigns peripheral request interface N to the Secure state
1'b1: Assigns peripheral request interface N to the Non-secure
state

DMA CRDn

Address: Operational Base + offset (0x0el14)
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Bit |Attr|Reset Value Description
31:30|RO |[0x0 reserved
data_buffer_dep
10'b000000000: 1 line
29:20(RO [0x020 10'b000000001: 2 lines
10'b111111111: 1024 lines
rd_qg_dep
4'b0000: 1 line
19:16|RO |0x9 4'b0001: 2 lines
4'b1111: 16 lines
15 RO |0x0 reserved
rd_cap
3'b000: 1
14:12|RO |0x4 3'b001: 2
3'b111: 8
wr_q_dep
4'b0000: 1 line
11:8 |RO |0x7 4'b0001: 2 lines
4'b1111: 16 lines
7 RO |0x0 reserved
wr_cap
3'b000: 1
6:4 |RO |[0x3 3'b001: 2
3'b111: 8
3 RO |0x0 reserved
data_width
3'b000: reserved
3'b001: reserved
2:0 |RO |0x3 3'b010: 32-bit
3'b011: 64-bit
3'b100: 128-bit
3'b101-3'b111: reserved
DMA WD

Address: Operational Base + offset (0x0e80)

Bit |Attr|Reset Value Description
31:1 |RO |0x0 reserved
wd_irg_only
0 RW lox0 1'b0:_ the DMAC aborts all of the contributing DMA channels and
sets irg_abort HIGH
1'b1: the DMAC sets irq_abort HIGH
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9.5 Timing Diagram

Following picture shows the relationship between dma_req and dma_ack.
|

S nininipininipinipinSninins
dma_req Q §4|—
EE

dma_ack

Fig. 9-3 DMAC request and acknowledge timing

9.6 Interface Description

DMAC has the following tie-off signals. It can be configured by SGRF register. (Please refer
to the chapter to find how to configure)
Table 9-3 DMACO boot interface

Interface Reset value Control source
boot_addr 0x0 SGRF_DMAC_CON6[19:0]
boot_from_pc 0x0 SGRF_DMAC_CON7[0]
boot_manager_ns Ox1 SGRF_DMAC_CON7[1]
boot_irg_ns Oxfff SGRF_DMAC_CON4[11:0]
boot_periph_ns Oxfff SGRF_DMAC_CON5[11:0]

Table 9-4 DMAC1 boot interface

Interface Reset value Control source
boot_addr 0x0 SGRF_DMAC_CON10[19:0]
boot_from_pc 0x0 SGRF_DMAC_CON7[2]
boot_manager_ns Ox1 SGRF_DMAC_CON7[3]
boot_irg_ns Oxffff SGRF_DMAC_CONS8J[15:0]
boot_periph_ns Oxfffff SGRF_DMAC_CON9[19:0]

boot_addr

Configures the address location that contains the first instruction the DMAC executes, when
it exits from reset.

boot_from_pc

Controls the location in which the DMAC executes its initial instruction, after it exits from
reset:

0 = DMAC waits for an instruction from either APB interface

1 = DMA manager thread executes the instruction that is located at the address that
boot_manager_ns

When the DMAC exits from reset, this signal controls the security state of the DMA manager
thread:

0 = assigns DMA manager to the Secure state

1 = assigns DMA manager to the Non-secure state.

boot_irg_ns

Controls the security state of an event-interrupt resource, when the DMAC exits from reset:
boot_irg_ns[x] is LOW

The DMAC assigns event<x> or irq[x] to the Secure state.

boot_irg_ns[x] is HIGH

The DMAC assigns event<x> or irq[x] to the Non-secure state.

boot_periph_ns

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 244



RK3308 TRM-Part1

Controls the security state of a peripheral request interface, when the DMAC exits from
reset:

boot_periph_ns[x] is LOW

The DMAC assigns peripheral request interface x to the Secure state.
boot_periph_ns[x] is HIGH

The DMAC assigns peripheral request interface x to the Non-secure state.

9.7 Application Notes

9.7.1 Using the APB slave interfaces

You must ensure that you use the appropriate APB interface, depending on the security state
in which the boot_manager_ns initializes the DMAC to operate. For example, if the DMAC is
in the secure state, you must issue the instruction using the secure APB interface, otherwise
the DMAC ignores the instruction. You can use the secure APB interface, or the non-secure
APB interface, to start or restart a DMA channel when the DMAC is in the Non-secure state.
The necessary steps to start a DMA channel thread using the debug instruction registers as
following:
. Create a program for the DMA channel.
. Store the program in a region of system memory.
. Poll the DBGSTATUS Register to ensure that debug is idle, that is, the dbgstatus bit is 0.
. Write to the DBGINSTO Register and enter the:

Instruction byte 0 encoding for DMAGO.

Instruction byte 1 encoding for DMAGO.

Debug thread bit to 0. This selects the DMA manager thread.
. Write to the DBGINST1 Register with the DMAGO instruction byte [5:2] data, see Debug
Instruction-1 Register 0. You must set these four bytes to the address of the first instruction
in the program, that was written to system memory in step 2.
6. Writing zero to the DBGCMD Register. The DMAC starts the DMA channel thread and sets
the dbgstatus bit to 1.

Ve eerwWNH

9.7.2 Security usage

DMA manager thread is in the secure state

If the DNS bit is 0, the DMA manager thread operates in the secure state and it only
performs secure instruction fetches. When a DMA manager thread in the secure state
processes:

DMAGO

It uses the status of the ns bit, to set the security state of the DMA channel thread by
writing to the CNS bit for that channel.

DMAWFE

It halts execution of the thread until the event occurs. When the event occurs, the DMAC
continues execution of the thread, irrespective of the security state of the corresponding INS
bit.

DMASEV

It sets the corresponding bit in the INT_EVENT_RIS Register, irrespective of the security
state of the corresponding INS bit.

DMA manager thread is in the Non-secure state

If the DNS bit is 1, the DMA manager thread operates in the Non-secure state, and it only
performs non-secure instruction fetches. When a DMA manager thread in the Non-secure
state processes:

DMAGO

The DMAC uses the status of the ns bit, to control if it starts a DMA channel

thread. If:

ns =20

The DMAC does not start a DMA channel thread and instead it:

1. Executes a NOP.
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2. Sets the FSRD Register, see Fault Status DMA Manager

3. Sets the dmago_err bit in the FTRD Register, see Fault Type DMA Manager Register.

4. Moves the DMA manager to the Faulting state.

ns =1

The DMAC starts a DMA channel thread in the Non-secure state and programs the CNS bit to
be non-secure.

DMAWFE

The DMAC uses the status of the corresponding INS bit, in the CR3 Register, to control if it
waits for the event. If:

INS=0

The event is in the Secure state. The DMAC:

1. Executes a NOP.

2. Sets the FSRD Register, see Fault Status DMA Manager Register.

3. Sets the mgr_evnt_err bit in the FTRD Register, see Fault Type DMA Manager Register.
4. Moves the DMA manager to the Faulting state.

INS=1

The event is in the Non-secure state. The DMAC halts execution of the thread and waits for
the event to occur.

DMASEV

The DMAC uses the status of the corresponding INS bit, in the CR3Register, to control if it
creates the event-interrupt. If:

INS=0

The event-interrupt resource is in the secure state. The DMAC:

1. Executes a NOP.

2. Sets the FSRD Register, see Fault Status DMA Manager Register.

3. Sets the mgr_evnt_err bit in the FTRD Register, see Fault Type DMA Manager Register.
4. Moves the DMA manager to the Faulting state.

INS=1

The event-interrupt resource is in the Non-secure state. The DMAC creates the event-
interrupt.

DMA channel thread is in the secure state

When the CNS bit is 0, the DMA channel thread is programmed to operate in the Secure
state and it only performs secure instruction fetches.

When a DMA channel thread in the secure state processes the following instructions:
DMAWFE

The DMAC halts execution of the thread until the event occurs. When the event occurs, the
DMAC continues execution of the thread, irrespective of the security state of the
corresponding INS bit, in the CR3 Register.

DMASEV

The DMAC creates the event-interrupt, irrespective of the security state of the corresponding
INS bit, in the CR3 Register.

DMAWFP

The DMAC halts execution of the thread until the peripheral signals a DMA request. When
this occurs, the DMAC continues execution of the thread, irrespective of the security state of
the corresponding PNS bit, in the CR4 Register.

DMALDP, DMASTP

The DMAC sends a message to the peripheral to communicate that data transfer

is complete, irrespective of the security state of the corresponding PNS bit, in the CR4
Register.

DMAFLUSHP

The DMAC clears the state of the peripheral and sends a message to the peripheral to
resend its level status, irrespective of the security state of the corresponding PNS bit, in the
CR4 Register.

When a DMA channel thread is in the Secure state, it enables the DMAC to perform secure
and non-secure AXI accesses

DMA channel thread is in the Non-secure state

When the CNS bit is 1, the DMA channel thread is programmed to operate in the Non-secure
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state and it only performs non-secure instruction fetches.

When a DMA channel thread in the Non-secure state processes the following instructions:
DMAWFE

The DMAC uses the status of the corresponding INS bit, in the CR3 Register, to control if it
waits for the event. If:

INS=0

The event is in the Secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_evnt_err bit in the FTRn Register, see Fault Type DMA Channel Registers.

4. Moves the DMA channel to the Faulting completing state.

INS=1

The event is in the Non-secure state. The DMAC halts execution of the thread and waits for
the event to occur.

DMASEV

The DMAC uses the status of the corresponding INS bit, in the CR3 Register, to control if it
creates the event. If:

INS=0

The event-interrupt resource is in the Secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_evnt_err bit in the FTRn Register, see Fault Type DMA Channel Registers .
4. Moves the DMA channel to the Faulting completing state.

INS =1

The event-interrupt resource is in the Non-secure state. The DMAC creates the event-
interrupt.

DMAWFP

The DMAC uses the status of the corresponding PNS bit, in the CR4 Register, to control if it
waits for the peripheral to signal a request. If:

PNS =0

The peripheral is in the Secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_periph_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel to the Faulting completing state.

PNS =1

The peripheral is in the Non-secure state. The DMAC halts execution of the thread and waits
for the peripheral to signal a request.

DMALDP, DMASTP

The DMAC uses the status of the corresponding PNS bit, in the CR4 Register, to control if it
sends an acknowledgement to the peripheral. If:

PNS =0

The peripheral is in the secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_periph_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel to the Faulting completing state.

PNS =1

The peripheral is in the Non-secure state. The DMAC sends a message to the peripheral to
communicate when the data transfer is complete.

DMAFLUSHP

The DMAC uses the status of the corresponding PNS bit, in the CR4 Register, to control if it
sends a flush request to the peripheral. If:
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PNS =0

The peripheral is in the secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_periph_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel to the Faulting completing state.

PNS =1

The peripheral is in the Non-secure state. The DMAC clears the state of the peripheral and
sends a message to the peripheral to resend its level status.

When a DMA channel thread is in the Non-secure state, and a DMAMOV CCR instruction
attempts to program the channel to perform a secure AXI transaction, the DMAC:

1. Executes a DMANOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_rdwr_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel thread to the Faulting completing state.

9.7.3 Programming restrictions

Fixed unaligned bursts

The DMAC does not support fixed unaligned bursts. If you program the following conditions,

the DMAC treats this as a programming error:

Unaligned read

® src_inc field is 0 in the CCRn Register

® the SARnN Register contains an address that is not aligned to the size of data that the
src_burst_size field contain

Unaligned write

® dst_inc field is 0 in the CCRn Register

® the DARN Register contains an address that is not aligned to the size of data that the
dst_burst_size field contains

Endian swap size restrictions

If you program the endian_swap_size field in the CCRn Register, to enable a DMA channel to

perform an endian swap then you must set the corresponding SARn Register and the

corresponding DARN Register to contain an address that is aligned to the value that the

endian_swap_size field contains.

Updating DMA channel control registers during a DMA cycle restrictions

Prior to the DMAC executing a sequence of DMALD and DMAST instructions, the values you

program in to the CCRn Register, SARn Register, and DARn Register control the data byte

lane manipulation that the DMAC performs when it transfers the data from the source

address to the destination address. You’'d better not update these registers during a DMA

cycle.

Resource sharing between DMA channels

DMA channel programs share the MFIFO data storage resource. You must not start a set of

concurrently running DMA channel programs with a resource requirement that exceeds the

configured size of the MFIFO. If you exceed this limit then the DMAC might lock up and

generate a Watchdog abort.

9.7.4 Unaligned transfers may be corrupted

For a configuration with more than one channel, if any of channels 1 to 7 is performing
transfers between certain types of misaligned source and destination addresses, then the
output data may be corrupted by the action of channel 0.

Data corruption might occur if all of the following are true:

1. Two beats of AXI read data are received for one of channels 1 to 7.

2. Source and destination address alignments mean that each read data beat is

splited across two lines in the data buffer (see Splitting data, below).
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3. There is one idle cycle between the two read data beats.

4. Channel 0 performs an operation that updates channel control information during this idle

cycle (see Updates to channel control information, below)

Splitting data

Depending upon the programmed values for the DMA transfer, one beat of read data from

the AXI interface need to be splited across two lines in the internal data buffer. This occurs

when the read data beat contains data bytes which will be written to addresses that wrap

around at the AXI interface data width, so that these bytes could not be transferred by a

single AXI write data beat of the full interface width.

Most applications of DMA-330 do not split data in this way, so are NOT vulnerable to data

corruption from this defect.

The following cases are NOT vulnerable to data corruption because they do not split data:

® Byte lane offset between source and destination addresses is 0 when source and
destination addresses have the same byte lane alignment, the offset is 0 and a wrap
operation that splits data cannot occur.

® Byte lane offset between source and destination addresses is a multiple of source size

Table 9-5 Source size in CCRn

Source size in CCRn Allowed offset between SARn and DARN
SS8 any offset allowed.
SS16 0,2,4,6,8,10,12,14
SS32 0,4,8,12
SS64 0,8

9.7.5 Interrupt shares between channel

As the DMAC does not record which channel (or list of channels) have asserted an interrupt.
So it will depend on your program and whether any of the visible information for that
program can be used to determine progress, and help identify the interrupt source.

There are 4 likely information sources that can be used to determine the progress made by
a program:

- Program counter (PC)

- Source address

- Destination address

- Loop counters (LC)

For example, a program might emit an interrupt each time that it iterates around a loop. In
this case, the interrupt service routine (ISR) would need to store the loop value of each
channel when it is called, and then compare against the new value when it is next called. A
change in value would indicate that the program has progressed.

The ISR must be carefully written to ensure that no interrupts are lost. The sequence of
operations is as follows:

. Disable interrupts

. Immediately clear the interrupt in DMA-330

. Check the relevant registers for both channels to determine which must be serviced

. Take appropriate action for the channels

. Re-enable interrupts and exit ISR

ubhwWNH-

9.7.6 Instruction sets

Table 9-6 DMAC Instruction sets

Mnemonic Instruction Thread usage
DMAADDH Add Halfword C
DMAEND End M/C
DMAFLUSHP Flush and notify Peripheral C
DMAGO Go M
DMAKILL Kill C
DMALD Load C

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd.

249



RK3308 TRM-Part1

Mnemonic Instruction Thread usage
DMALDP Load Peripheral C
DMALP Loop C
DMALPEND Loop End C
DMALPFE Loop Forever C
DMAMOV Move C
DMANOP No operation M/C
DMARMB Read Memory Barrier C
DMASEV Send Event M/C
DMAST Store C
DMASTP Store and notify Peripheral C
DMASTZ Store Zero C
DMAWEFE Wait For Event M M/C
DMAWEFP Wait For Peripheral C
DMAWMB Write Memory Barrier C
DMAADNH Add Negative Halfword C

Notes: Thread usage: C=DMA channel, M=DMA manager

9.7.7 Assembler directives

In this document, only DMMADNH instruction is took as an example to show the way the
instruction assembled. For the other instructions, please refer to pl330_trm.pdf.
DMAADNH
Add Negative Halfword adds an immediate negative 16-bit value to the SARn Register or
DARN Register, for the DMA channel thread. This enables the DMAC to support 2D DMA
operations, or reading or writing an area of memory in a different order to naturally
incrementing addresses. See Source Address Registers and Destination Address Registers.
The immediate unsigned 16-bit value is one-extended to 32 bits, to create a value that is
the two’s complement representation of a negative humber between -65536 and -1, before
the DMAC adds it to the address using 32-bit addition. The DMAC discards the carry bit so
that addresses wrap from OxFFFFFFFF to 0x00000000. The net effect is to subtract between
65536 and 1 from the current value in the Source or Destination Address Register.
Following table shows the instruction encoding.

Table 9-7 DMAC instruction encoding

| Imm[15:8] | Imm([7:0] o1 o1 |11 |ra]o0]

Assembler syntax
DMAADNH <address_register>, <16-bit immediate>
where:
<address_register>
Selects the address register to use. It must be either:
SAR
SARN Register and sets ra to 0.
DAR
DARnN Register and sets ra to 1.
<16-bit immediate>
The immediate value to be added to the <address_register>.
You should specify the 16-bit immediate as the number that is to be represented in the
instruction encoding. For example, DMAADNH DAR, OxFFFO causes the value OXFFFFFFFO to
be added to the current value of the Destination Address Register, effectively subtracting 16
from the DAR.
You can only use this instruction in a DMA channel thread.
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Chapter 10 Generic Interrupt Controller (GIC)

10.1 Overview

There is a generic interrupt controller(GIC400) in RK3308 which generates physical

interrupts to Cortex-A35. It has two interfaces, the distributor interface connects to the

interrupt source, and the CPU interface connects to Cortex-A35. The details of CPU interface
connectivity are shown in the following table.
Table 10-1 CPU interface connectivity

CPU Interface Number

Connectivity

CPU interface 0 CPUO
CPU interface 1 CPU1
CPU interface 2 CPU2
CPU interface 3 CPU3

It supports the following features:

Masking of any interrupts
Prioritization of interrupts

Supports Security Extensions

10.2 Block Diagram

Supports 128 hardware interrupt inputs

The generic interrupt controller comprises with:

Distribution of the interrupts to the target Cortex-A35 processor(s)
Generation of interrupts by software

spif127:0]
—

cfgdisable
—

Distributor
interface
AXI
<« interfacg)]
gclk
gresetn

nIRQ

nFIQ
Cpu interface

AXI

Fig. 10-1 Block Diagram

10.3 Function Description

Please refer to the document “IHI0O048B_gic_architecture_specification.pdf” for the

detailed function description.
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Chapter 11 Power Management Unit (PMU)
11.1 Overview

In order to meet low power requirements, a power management unit (PMU) is designed for
controlling power resources in RK3308. The RK3308 PMU is dedicated for managing the
power of the whole chip.

11.1.1 Features

Support 2 voltage domains: VD_CORE, VD_LOGIC

Support power off VD_CORE only

4 Power domains in VD_CORE: PD_CPU_0/1/2/3

PD_CPU_0/1/2/3 support CPU auto power down, support SCU auto power down
There is no independent power domain in the VD_LOGIC

Support DDR self-refresh, auto-gating and retention

Support wakeup sources

SDMMC detect

SDMMC detect interrupt
VAD interrupt

GPIO interrupt

USB detect interrupt
Interrupt of all timers
ARM interrupt

Interrupt output from GIC
Timeout

Support Flush L2 by software and hardware
Support NIU idle interface (idle request, ack and status)
Support PMU debug through IO or UART interface

11.2 Block Diagram

11.2.1 Voltage partition

RK3308

VD_CORE
PD_A35_0 || PD_A35_1 || PD_A35_2 || PD_A35_3

VD_LOGIC

Fig. 11-1 RK3308 Power Domain Partition

The above diagram describes voltage domain partition.

Table 11-1 RK3308 Power Domain and Voltage Domain Summary

Voltage Domain Blocks Description

PD_CPUOQO CPU Core 0 with NEON and FPU

PD_CPU1 CPU Core 1 with NEON and FPU

VD_CORE PD_CPU2 CPU Core 2 with NEON and FPU
PD_CPU3 CPU Core 3 with NEON and FPU
DDR_CTRL, DDR_STDBY and DDR_MONITOR,
VD LOGIC GMAC, SFC, EMMC, NAND and SDIO, USB_OTG and

USB_HOST, CRYPTO, DCF, DMAC, GIC, 12S, PDM,
INTMEM, ROM, OTP, KEYREADER, CRU, CPU_BOOST,
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Voltage Domain Blocks Description

GRF, 12C, WDT, TIMER, TSADC, SARADC, SPI, PWM,
GPIO, UART, DCF, PLL and ANALOG PHYs, PMU, VOP

11.2.2 PMU block diagram

The following figure is the PMU block diagram. The PMU includes the 3 following sections:
® APB interface and register, which can accept the system configuration

® Low Power State Control, which generate low power control signals.

® Power Switch Control, which control all power domain switch

APB Bus ( \ -
Power Switch ”
ﬁ APB Controlk
‘ ‘ Interface
Lt . And A
‘ ‘ Register »  Low Power >
{L < State Control |
o 4

Fig. 11-2 PMU Block Diagram

11.3 Function Description

First of all, we define two operation modes of PMU, normal mode and low power mode.
When operating at normal mode, that means software can manage power sources directly
by accessing PMU register.

For example, Cortex-A35 CPU can write PMU_PWRDN_CON register to determine that power
off/on which power domain independently.

When operating at low power mode, software manages power sources indirectly through
FSM (Finite States Machine) in PMU and those settings always not take effect immediately.
That means software also can configure PMU registers to power down/up some power
resources, but these setting will not be executed immediately after configuration. They will
delay to execute after FSM running in particular phase.

To entering low power mode, after setting some power configurations, the
PMU_PWRMODE_COMMON_CON_LOJ[0] bit must be set 1 to enable PMU FSM. Then Cortex-
A35 CPU needs to execute a WFI command to perform ready signal. After PMU detects all
Cortex-A35 CPUs in WFI status, then the FSM will be fetched. And the specific power sources
will be controlled during specific status in FSM. So the low power mode is a “delay affect”
way to handle power sources inside the RK3308 chip.

11.4 Register Description

11.4.1 Registers Summary

R
Name Offset |Size eset Description

Value
PMU WAKEUP CFG 0x0010 W 0x00000000 |Wakeup source config register
PMU PWRDN CON 0x0018 W 0x00000000 |Power down control register
PMU PWRDN ST 0x0020 w 0x00000000 |Power status register
PMU PWRMODE CORE C
ON 0x0024 w 0x00000000 [Core power mode register
PMU PWRMODE COMMO . ,
N CON LO 0x002c W 0x00000000 |Power mode register low 16 bits
PMU PWRMODE COMMO
N CON HI 0x0030 W 0x00000000 |Power mode register high 16 bits
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Reset
Name Offset |Size ese Description
Value
PMU_SFT_CON_LO 0x0034 |W  |0x00000000 E‘;itware control register low 16
PMU_SFT_CON_HI 0x0038 |W |0x00000000 E‘;itware control register high 16
PMU_INT CON LO 0x003c |W  |0x00000000 ;?ttserr“pt control register low 16
PMU_INT CON_HI 0x0040 |W  |0x00000000 ;?ttserr“pt control register high 16
PMU INT ST 0x0044 W 0x00000000 |Interrupt status register
PMU CORE PWR ST 0x0060 W 0x00000000 |PD_CORE status register
PMU BUS IDLE REQ 0x0064 w 0x00000000 |Idle request register
PMU BUS IDLE ST 0x006c w 0x00000000 |Idle status register
PMU POWER ST 0x0070 w 0x00000000 [Power state register
PMU OSC CNT LO 0x0074 W 0x00005dc0 |Oscillator counter low 16 bits
PMU OSC CNT HI 0x0078 W 0x00000000 |Oscillator counter high 16 bits
PMU PLLLOCK CNT LO |0x007c W 0x00005dc0 |PLL lock counter low 16 bits
PMU PLLLOCK CNT HI 0x0080 W 0x00000000 |PLL lock counter high 16 bits
PMU DDRIO PWRON CN
T Lo 0x0094 W 0x00005dc0 |DDR IO power counter low 16 bits
PMU DDRIO PWRON CN 0x0098 W 0x00000000 D_DR IO power counter high 16
T HI bits
PMU DDR SREF ST 0x00a4 w 0x00000003 |DDR self-refresh status register
PMU SYS REGO LO 0x00a8 w 0x00000000 |System registerO low 16 bits
PMU SYS REGO HI 0x00ac w 0x00000000 |System register0 high 16 bits
PMU SYS REG1 LO 0x00b0 W 0x00000000 |System registerl low 16 bits
PMU SYS REG1 HI 0x00b4 W 0x00000000 |System registerl high 16 bits
PMU SYS REG2 LO 0x00b8 W 0x00000000 |System register2 low 16 bits
PMU SYS REG2 HI 0x00bc W 0x00000000 |System register2 high 16 bits
PMU SYS REG3 LO 0x00c0 w 0x00000000 |System register3 low 16 bits
PMU SYS REG3 HI 0x00c4 w 0x00000000 |System register3 high 16 bits
PMU CORE PWRDN CNT 0x00c8 W 0x00005dc0 V_d_core power down count low 16
LO bits
PM RE PWRDN CNT Vv high
U Cco C 0x00cc W 0x00000000 d_c_ore power down count hig
_HI 16 bits
PMU CORE PWRUP CNT 0x00d0 W 0x00005dc0 V.cI_core power up count low 16
LO bits
PMU CORE PWRUP CNT 0x00d4 W 0x00000000 V.cI_core power up count low 16
HI bits
PMU TIMEOUT CNT LO |0x00d8 W 0x00005dcO |Time out count low 16 bits
PMU TIMEOUT CNT HI |0x00dc W 0x00000000 [Time out count high 16 bits
PMU CPUOAPM CON 0x00e0 w 0x00000000 |CPUO apm control register
PMU CPU1APM CON 0x00e4 w 0x00000000 |CPU1 apm control register
PMU CPU2APM CON 0x00e8 W 0x00000000 |CPU2 apm control register
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R
Name Offset |Size eset Description
Value
PMU CPU3APM CON 0x00ec w 0x00000000 |CPU3 apm control register
PMU INFO TX CON 0x00f0 W 0x00000000 |PMU info output control register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access
11.4.2 Detail Register Description

PMU_ WAKEUP CFG
Address: Operational Base + offset (0x0010)

Bit |Attr| Reset Value Description

write_mask

31:16/RW |0x0000 16 bits write mask for Isb 15-0

15:9 (RO |0x0 reserved

wakeup_timeout_en

pmu timeout wakeup enable
1'b0: disable

1'b1: enable

8 RW [0xO0

wakeup_usbdev_en
usb wakeup enable
1'b0: disable
1'b1: enable

7 RW [0x0

wakeup_timer_en
timer wakeup enable
1'b0: disable

1'bl: enable

6 RW [0x0

wakeup_sdmmc_grf_irg_en

sdmmc grf irq enable, should set GRF.
DETECT_GRF_SDMMC_DETECT_CON.
5 RW [0xO0 sdmmc_detectn_pos_irg_enable or
sdmmc_detectn_neg_irqg_enable to “1”
1'b0: disable

1'bl: enable

wakeup_sdmmc_en
sdmmc io wakeup enable
1'b0: disable

1'b1l: enable

4 RW [0x0

wakeup_vad_en

vad interrupt wakeup enable
1'b0: disable

1'b1: enable

3 RW |0x0

wakeup_gpio0_int_en

gpio0 interrupt wakeup enable
1'b0: disable

1'b1l: enable

2 RW [0x0
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Bit

Attr

Reset Value

Description

wakeup_arm_int_en
arm interrupt before entering gic as wakeup source

1 RW |0x0
X 1'b0: disable
1'b1: enable
wakeup_int_cluster_en
0 RW loxo cluster interrupt generated by gic wakeup enable

1'b0: disable
1'b1: enable

PMU PWRDN CON

Address: Operational Base + offset (0x0018)

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
16 bits write mask for Isb 15-0

15:5

RO

0x0

reserved

RW

0x0

pd_scu_pwrdwn_en
pd_scu power down enable
1'b0: disable

1'b1: enable

RW

0x0

pd_a35_3_pwrdwn_en
pd_a35_3 power down enable
1'b0: disable

1'b1: enable

RW

0x0

pd_a35_2_ pwrdwn_en
pd_a35_2 power down enable
1'b0: disable

1'bl: enable

RW

0x0

pd_a35_1_pwrdwn_en
pd_a35_1 power down enable
1'b0: disable

1'bl: enable

RW

0x0

pd_a35_0_pwrdwn_en
pd_a35_0 power down enable
1'b0: disable

1'bl: enable

PMU PWRDN ST

Address: Operational Base + offset (0x0020)

Bit |Attr| Reset Value Description
31:5 [RO |0x0 reserved
pd_scu_pwr_status
4 RW (0x0 1'b0: pd_scu is power on

1'b1l: pd_scu is power off
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Bit

Attr

Reset Value

Description

RW

0x0

pd_a35_3_pwr_status
1'b0: pd_a35_3 is power on
1'b1: pd_a35_3 is power off

RW

0x0

pd_a35_2_pwr_status
1'b0: pd_a35_2 is power on
1'b1: pd_a35_2 is power off

RW

0x0

pd_a35_1_pwr_status
1'b0: pd_a35_1 is power on
1'bl: pd_a35_1 is power off

RO

0x0

pd_a35_0_pwr_status
1'b0: pd_a35_0 is power on
1'bl: pd_a35_0 is power off

PMU PWRMODE CORE CON
Address: Operational Base + offset (0x0024)

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
16 bits write mask for Isb 15-0

15:12

RO

0x0

reserved

11

RW

0x0

vplll_pd_en
VPLL1 power down enable in low power mode
1'b0: disable
1'b1: enable

10

RW

0x0

vpllO_pd_en
VPLLO power down enable in low power mode
1'b0: disable
1'b1: enable

RW

0x0

dpll_pd_en

DPLL power down enable in low power mode
1'b0: disable

1'b1: enable

RW

0x0

apll_pd_en

APLL power down enable in low power mode
1'b0: disable

1'b1: enable

RW

0x0

[2_flush_en
1'b0: not flush L2 in low power mode
1'b1: flush L2 in low power mode

RW

0x0

12_idle_en
1'b0: not wait for L2 idle when in low power mode
1'b1: wait for L2 idle in low power mode

RW

0x0

scu_pd_en
1'b0: not power down scu(vd_core) in low power mode
1'b1: power down scu(vd_core) in low power mode
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Bit |Attr| Reset Value

Description

clr_core

4 RW (0xO0 1'b0: not clear core niu in low power mode
1'b1: clear core niu in low power mode
cpuO_pd_en

3 RW (0xO0 1'b0: not power down cpuO in low power mode

1'b1: power down cpu0 in low power mode

pmu_sleep_pol
pmu_sleep polarity
1'b0: high active
1'b1: low active

2 RW [0xO0

clk_core_src_gate_en

1 RW |0x0 1'b0: core clock not gating when power mode

1'b1: core clock gating when power mode

global_int_disable_cfg

0 RW |0x0 1'b0: global interrupt enable

1'b1: global interrupt disable

PMU PWRMODE COMMON CON LO
Address: Operational Base + offset (0x002c)
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Bit |Attr| Reset Value Description

write_mask

31:16/RW 10x0000 16 bits write mask for Isb 15-0
clr_msch

15 RW (0xO0 1'b0: not clear msch niu when in low power mode
1'b1: clear msch niu when in low power mode
clr_voice

14 RW (0x0 1'b0: not clear voice niu when in low power mode

1'b1: clear voice niu when in low power mode

clr_peri2bus

1'b0: not clear peri2bus niu in low power mode

1'b1: clear peri2bus niu in low power mode

This bit should be same as the "cIr_peri" and "clr_peri2Zmsch"

13 RW |0x0

clr_peri
1'b0: not clear peri niu in low power mode
12 RW |0x0 1'b1: clear peri niu in low power mode

This bit should be same as the "cIr_peri2bus" and
"clr_peri2msch"

clr_bus
11 RW |0x0 1'b0: not clear bus niu in low power mode
1'bl:clear bus niu in low power mode

ddr_ret_de_req
10 RW (0xO0 set 1 to de-request for ddr io retention bit when exiting the low
power mode

ddrio_ret_en
9 RW (0xO0 1'b0: ddr io retention disable in low power mode
1'b1: ddr io retention enable in low power mode

ddrphylx_clk_src_gate_en
8 RW (0xO0 1'b0: ddr phy 1x clock source gating disable in low power mode
1'b1: ddr phy 1x clock source gating enable in low power mode

ddrphy4x_clk_src_gate_en
7 RW (0xO0 1'b0: ddr phy 4x clock source gating disable in low power mode
1'b1: ddr phy 4x clock source gating enable in low power mode

sref_enter_en
6 RW (0xO0 1'b0: ddr not enter self-refresh in low power mode
1'b1: ddr enter self-refresh in low power mode

osc_24m_dis

5 RW |0x0 1'b0: not disable 24MHz OSC in low power mode
1'b1: disable 24MHz OSC in low power mode
If_32k

4 RW lox0 clock S\{vitch to 32KHz clock in low power mode
1'b0: disable
1'b1l: enable

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 259




RK3308 TRM-Part1

If 24m
3 RW |0x0 clock S\{vitch to 24MHz clock in low power mode
1'b0: disable
1'b1: enable
pll_pd_en
2 RW (0xO0 1'b0: not power down pll in low power mode
1'b1: power down pll in low power mode
1 RO |0x0 reserved
power_mode_en
0 RW (0x0 1'b0: low power mode disable
1'bl: low power mode enable

PMU PWRMODE COMMON CON HI
Address: Operational Base + offset (0x0030)

Bit |Attr| Reset Value Description
write_mask
1:16(RW -
3 6 0x0000 16 bits write mask for Isb 15-0
15:6 |RO |0x0 reserved
scu_apm_en
5 RW [0x0 1'b0: vd_core auto power down disable

1'b1: vd_core auto power down enable
scu_auto_gating_en

4 RW (0xO0 1'b0: vd_core auto gating disable

1'b1: vd_core auto gating enable
pd_bus_clk_src_gate_en

clock gating bus niu when in low power mode
1'b0: not gating clock

1'b1: gating clock

pd_peri_clk_src_gate_en

clock gating peri niu when in low power mode
1'b0: not gating clock

1'b1: gating clock

wait_wakeup_begin

set "1" to start the wait wakeup state
clr_peri2msch

1'b0: peri2msch niu not clear in low power mode
1'b1: peri2msch niu clear in low power mode

This bit should be same as the "cIr_peri2bus" and "clr_peri"

3 RW [0x0

2 RW [0x0

1 RW [0x0

0 RW [0x0

PMU SFT CON LO
Address: Operational Base + offset (0x0034)

Bit |Attr| Reset Value Description
write_mask
16 bits write mask for Isb 15-0

31:16(RW [0x0000
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Bit |Attr| Reset Value

Description

15 RW [0x0

dbgpwrup_cfg

debug power up status for cpu0
1'b0: power off

1'b1: power on

14 RW [0x0

osc_disable_cfg

osc disable software config
1'b0: osc work normally
1'b1: osc disable

13 RW |0x0

pmu_If_24m_ena_cfg

for software to switch pmu clock to 24MHz clock
1'b0: normal working clock

1'b1: switch to 24MHz clock

12 RW [0x0

pmu_If_32k_ena_cfg

for software to switch pmu clock to 32KHz clock
1'b0: normal working clock

1'b1: switch to 32KHz clock

11 RW [0x0

If_24m_ena_cfg

for software to switch system clock (except pmu) to 24MHz clock
1'b0: normal working clock

1'b1: switch to 24MHz clock

10 RW [0x0

If_32k_ena_cfg

for software to switch system clock (except pmu) to 32KHz clock
1'b0: normal working clock

1'b1: switch to 32KHz clock

9 RW [0x0

power_off_ddrio_cfg

for software to ddr io power off
1'b0: power on

1'b1: power off

8 RW |0x0

ddr_io_ret_cfg

for software to config ddr io retention
1'b0: not io retention

1'b1: io retention

7 RW |0x0

upctl_c_sysreq_cfg

for software to config upctl to self-refresh
1'b0: not self-refresh request

1'b1: self-refresh request

6 RW |0x0

cluster_clk_src_gating_cfg

for software to config cluster clock source gating
1'b0: not gate clock

1'b1: gate clock

5 RO |0x0

reserved

4 RW [0x0

[2flushreq_cluster_cfg

for software to config L2 flush
1'b0: not flush

1'b1: flush
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Bit

Attr

Reset Value

Description

RW

0x0

vplll_pd_cfg

for software to config vplll power off
1'b0: power on

1'b1: power off

RW

0x0

vpllO_pd_cfg

for software to config vpll0 power off
1'b0: power on

1'b1: power off

RW

0x0

dpll_pd_cfg

for software to config dpll power off
1'b0: power on

1'b1: power off

RW

0x0

apll_pd_cfg
for software to config apll power off
1'b0: power on

1'b1: power off

PMU SFT CON HI
Address: Operational Base + offset (0x0038)

Bit |Attr| Reset Value Description
write_mask
1:16|RW -
31:16 0x0000 16 bits write mask for Isb 15-0
dbgpwrupreq_en
15 RW |0x0 cpu debug powgr up request enable
1'b0: request disable
1'b1: request enable
dbgnopwrdwn_enable
14:11lrw loxo cpu debug power dgwn enable, bit[3:0] for cpu3-cpu0
1'b0: power down disable
1'b1l: power down enable
10:0 (RO |0x0 reserved

PMU_INT CON LO

Address: Operational Base + offset (0x003c)

Bit |Attr| Reset Value Description
write_mask
1:16(RW -
31:16 0x0000 16 bits write mask for Isb 15-0
15:11(RO |0x0 reserved
wakeup_timeout_int_en
wakeup by timeout interrupt enable
1 RW
0 0x0 1'b0: disable
1'b1: enable
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Bit |Attr| Reset Value Description

wakeup_sdmmc_irg_int_en

wakeup by sdmmc detectn interrupt enable
1'b0: disable

1'b1: enable

9 RW [0x0

wakeup_sdmmc_detectn_en
wakeup by sdmmc detectn enable
1'b0: disable

1'b1: enable

8 RW [0x0

wakeup_vad_int_en

wakeup by vad interrupt enable
1'b0: disable

1'b1: enable

7 RW |0x0

wakeup_gpio_int_int_en

wakeup by gpio0 interrupt enable
1'b0: disable

1'b1: enable

6 RW [0x0

wakeup_usbdev_int_en
wakeup by usb interrupt enable
1'b0: disable

1'b1: enable

5 RW [0x0

wakeup_timer_int_en

wakeup by timer interrupt enable
1'b0: disable

1'b1: enable

4 RW [0x0

wakeup_arm_int_int_en
wakeup by arm interrupt enable
1'b0: disable

1'b1: enable

3 RW [0x0

wakeup_int_cluster_int_en
wakeup by cluster interrupt enable
1'b0: disable

1'b1: enable

2 RW [0x0

pwrmode_wakeup_int_en

wakeup from low power mode interrupt enable
1'b0: disable

1'b1: enable

1 RW |0x0

pmu_int_en
pmu global interrupt enable
1'b0: disable
1'b1: enable

0 RO (0x0

PMU INT CON HI
Address: Operational Base + offset (0x0040)
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Bit |Attr| Reset Value Description
write_mask
31:16|RW |0x0000 -
X 16 bits write mask for Isb 15-0
15:5 |RO ([0xO0 reserved
pd_scu_pwr_switch_int_en
pd_scu power switch interrupt enable
4 RW
0x0 1'b0: disable
1'bl: enable
pd_a35_3_pwr_switch_int_en
pd_a35_3 power switch interrupt enable
RW
3 0x0 1'b0: disable
1'b1l: enable
pd_a35_2 pwr_switch_int_en
pd_a35_2 power switch interrupt enable
2 RW
0x0 1'b0: disable
1'b1l: enable
pd_a35_1_pwr_switch_int_en
pd_a35_1 power switch interrupt enable
1 RW
0x0 1'b0: disable
1'b1l: enable
pd_a35_0_pwr_switch_int_en
pd_a35_0 power switch interrupt enable
0 RW |0x0
X 1'b0: disable
1'bl: enable
PMU INT ST
Address: Operational Base + offset (0x0044)
Bit |Attr| Reset Value Description
31:21|{RO |0x0 reserved
pd_scu_pwr_switch_status
20 RW loxo pf:l_scu pgwer switch interrupt status
1'b0: no interrupt
1'b1: interrupt issue
pd_a35_3_pwr_switch_status
19 RW lox0 pf:l_a35_§ power switch interrupt status
1'b0: no interrupt
1'b1: interrupt issue
pd_a35_2_ pwr_switch_status
18 RW lox0 p(lj_a35_? power switch interrupt status
1'b0: no interrupt
1'b1: interrupt issue
pd_a35_1_pwr_switch_status
17 RW lox0 pd_a35_1 power switch interrupt status

1'b0: no interrupt
1'b1: interrupt issue
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Bit

Attr

Reset Value

Description

16

RW

0x0

pd_a35_0_pwr_switch_status
pd_a35_0 power switch interrupt status
1'b0: no interrupt

1'b1: interrupt issue

15:11

RO

0x0

reserved

10

RW

0x0

wakeup_timeout_status

wakeup by timeout interrupt status
1’'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_sdmmc_irg_status

wakeup by sdmmc detectn interrupt status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_sdmmc_status

wakeup by sdmmc detectn status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_vad_status

wakeup by vad interrupt status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_gpio_int_status

wakeup by gpio0 interrupt status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_usbdev_status
wakeup by usb interrupt status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_timer_status

wakeup by timer interrupt status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_arm_int_status
wakeup by arm interrupt status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

wakeup_int_cluster_status
wakeup by cluster interrupt status
1'b0: no interrupt

1'b1: interrupt issue

RW

0x0

pwrmode_wakeup_status

wakeup from low power mode interrupt status

1'b0: no interrupt
1'b1: interrupt issue
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Bit

Attr

Reset Value

Description

0

RO

0x0

reserved

PMU_CORE PWR_ ST

Address: Operational Base + offset (0x0060)

Bit |Attr| Reset Value Description

31:4 |RO |0x0 reserved
cpu_standby_ wfi

3 RW |0x0 1'b0: cpu is not in wfi standby
1'b1: cpu is in wfi standby
cpu_standby_wfe

2 RW (0xO0 1'b0: cpu is not in wfe standby
1'b1: cpu is in wfe standby
I2_standby

1 RW |0x0 1'b0: 12 is not in standby
1'b1: 12 is in standby
[2flushdone

0 RO |0x0 1'b0: L2 flush is not done

1'b1: L2 flush is done

PMU BUS IDLE REQ
Address: Operational Base + offset (0x0064)
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
16 bits write mask for Isb 15-0

15:7

RO

0x0

reserved

RW

0x0

idle_req_peri2msch_cfg
peri2Zmsch niu idle request
1'b0: not request

1'b1l: request

RW

0x0

idle_req_msch_cfg
msch niu idle request
1'b0: not request
1'b1l: request

RW

0x0

idle_req_peri2bus_cfg

software config peri2bus niu idle request
1'b0: not request

1'b1: request

RW

0x0

idle_req_peri_cfg

software config peri niu idle request
1'b0: not request

1'b1: request

RW

0x0

idle_req_voice_cfg

software config voice niu idle request
1'b0: not request

1'b1l: request

RW

0x0

idle_req_core_cfg

software config core niu idle request
1'b0: not request

1'b1: request

RW

0x0

idle_req_bus_cfg

software config bus niu idle request
1'b0: not request

1'b1: request

PMU BUS IDLE ST
Address: Operational Base + offset (0x006¢)

Bit |Attr| Reset Value Description
31:23|RO [0x0 reserved
idle_peri2msch
peri2Zmsch niu idle status
22 RW
0x0 1'b0: niu not idle
1'b1: niu idle
idle_msch
h niu idl
21 RW lox0 msch niu idle status

1'b0: niu not idle
1'b1: niu idle
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Bit

Attr

Reset Value

Description

20

RW

0x0

idle_peri2bus

peri2bus niu idle status
1'b0: niu not idle

1'b1: niuidle

19

RW

0x0

idle_peri

peri idle status
1'b0: niu not idle
1'b1: niuidle

18

RW

0x0

idle_voice

voice niu idle status
1'b0: niu not idle
1'b1: niu idle

17

RW

0x0

idle_core

core niu idle status
1'b0: niu not idle
1'b1: niu idle

16

RW

0x0

idle_bus

bus niu idle status
1'b0: niu not idle
1'b1: niu idle

15:7

RO

0x0

reserved

RW

0x0

idle_ack_peri2msch
peri2Zmsch niu idle ack status
1'b0: niu not ack

1'b1: niu ack

RW

0x0

idle_ack_msch
msch niu idle ack
1'b0: niu not ack
1'b1: niu ack

RW

0x0

idle_ack_peri2bus

peri2bus niu idle ack status
1'b0: niu not ack

1'b1: niu ack

RO

0x0

idle_ack_peri

peri niu idle ack status
1'b0: niu not ack
1'b1: niu ack

RO

0x0

idle_ack_voice

voice niu idle ack status
1'b0: niu not ack

1'b1: niu ack

RO

0x0

idle_ack_core

core niu idle ack status
1'b0: niu not ack

1'b1: niu ack
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Bit

Attr

Reset Value

Description

RO

0x0

idle_ack_bus

bus niu idle ack status
1'b0: niu not ack
1'b1: niu ack

PMU POWER ST

Address: Operational Base + offset (0x0070)

Bit |Attr| Reset Value Description
31:5 [RO |0x0 reserved
4:0 RO loxo0 power_state

issue the low power state of pmu

PMU_OSC CNT LO

Address: Operational Base + offset (0x0074)

Bit |Attr| Reset Value Description
write_mask
31:16/RW |0x0000 -
X 16 bits write mask for Isb 15-0
[
15:0 [RW |0x5dcO osc_cnt_lo

osc counter[15:0]

PMU_OSC CNT HI

Address: Operational Base + offset (0x0078)

Bit |Attr| Reset Value Description
write_mask
31:16/|RW |0x00 -
x0000 16 bits write mask for Isb 15-0
15:4 |[RO (0xO0 reserved
3:0 |[RW |ox0 osc_cnt_hi

osc counter[19:16]

PMU PLLLOCK CNT LO

Address: Operational Base + offset (0x007¢c)

Bit |Attr| Reset Value Description
write_mask
31:16|RW [0x00 -
x0000 16 bits write mask for Isb 15-0
lllock_cnt_|
15:0 |RW |0x5dco P ocK_Cnt_1o

plllock counter[15:0]

PMU PLLLOCK CNT HI

Address: Operational Base + offset (0x0080)

Bit |Attr| Reset Value Description
write_mask
1:16|RW _
e 0X0000 16 bits write mask for Isb 15-0
15:4 |RO |0x0 reserved
3:0 |RW lox0 plllock_cnt_hi

plllock counter[19:16]

PMU DDRIO PWRON CNT LO
Address: Operational Base + offset (0x0094)
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Bit |Attr| Reset Value Description

write_mask

31:16/RW 10x0000 16 bits write mask for Isb 15-0

ddrio_powerup_cnt_lo

15:0 |RW |0x5dc0
X ddrio power up waiting time counter[15:0]

PMU DDRIO PWRON CNT HI
Address: Operational Base + offset (0x0098)

Bit |Attr| Reset Value Description
write_mask
31:16/RW |0x0000 -
X 16 bits write mask for Isb 15-0
15:4 [RO |0x0 reserved

ddrio_powerup_cnt_hi

3:0 |RW [0x0
X ddrio power up waiting time counter[19:16]

PMU_DDR_SREF ST
Address: Operational Base + offset (0x00a4)

Bit |Attr| Reset Value Description

31:2 |RO ([0x0 reserved

upctl_c_sysack

upctl c_sysack status, same with

1 RO ([0x1 GRF.GRF_UPCTL_STATUSO.upctrl_c_sysack
1'b0: acknowledge

1'b1: no acknowledge

upctl_c_active

upctl c_active status, same with

0 RO ([0Ox1 GRF.GRF_UPCTL_STATUSO.upctrl_c_active
1'b0: enter the self-refresh

1'b1: not enter the self-refresh

PMU_SYS REGO LO
Address: Operational Base + offset (0x00a8)

Bit |Attr| Reset Value Description

write_mask

31:16/RW 10x0000 16 bits write mask for Isb

pmu_sys_reg0_lo

15:0 |[RW |[0x0000
X pmu system register0[15:0]

PMU_SYS REGO HI
Address: Operational Base + offset (0x00ac)

Bit |Attr| Reset Value Description

write_mask

31:16/RW 10x0000 16 bits write mask for Isb

pmu_sys_reg0_hi

15:0 |[RW |0x0000
X pmu system register0[31:16]

PMU SYS REG1 LO
Address: Operational Base + offset (0x00bO0)
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Bit |Attr| Reset Value Description
write_mask
31:16([RW [0x0000 -
X 16 bits write mask for Isb
15:0 [RW [0x0000 pmu_sys_regl_lo
pmu system register1[15:0]

PMU_SYS REG1 HI
Address: Operational Base + offset (0x00b4)

Bit |Attr| Reset Value Description
write_mask
31:16(RW [0x0000 -
X 16 bits write mask for Isb
pmu_sys_regl_hi
15:0 (RW |0x0000
X pmu system register1[31:16]

PMU SYS REG2 LO
Address: Operational Base + offset (0x00b8)

Bit |Attr| Reset Value Description
write_mask
31:16([RW [0x0000 -
X 16 bits write mask for Isb
15:0 |RW [0x0000 pmu_sys_reg2_lo
pmu system register2[15:0]

PMU_ SYS REG2 HI
Address: Operational Base + offset (0x00bc)

Bit |Attr| Reset Value Description
write_mask
31:16|RW |0x0000 -
X 16 bits write mask for Isb
pmu_sys_reg2_hi
15:0 (RW |0x0000
X pmu system register2[31:16]

PMU SYS REG3 LO
Address: Operational Base + offset (0x00c0)

Bit |Attr| Reset Value Description
write_mask
31:16([RW [0x0000 -
X 16 bits write mask for Isb
15:0 |[RW |0x0000 pmu_sys_reg3_lo
pmu system register3[15:0]

PMU_ SYS REG3 HI
Address: Operational Base + offset (0x00c4)

Bit |Attr| Reset Value Description
write_mask
1:16|RW -
31:16 0x0000 16 bits write mask for Isb
pmu_sys_reg3_hi
15:0 |RW |0x0000
pmu system register3[31:16]

PMU CORE PWRDN CNT LO
Address: Operational Base + offset (0x00c8)
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Bit |Attr| Reset Value Description
write_mask
31:16([RW [0x0000 -
X 16 bits write mask for Isb 15-0
pmu_core_pwrdn_cnt_lo
15:0 |RW |0x5dc0
X vd_core power down counter[15:0]

PMU CORE PWRDN CNT HI

Address: Operational Base + offset (0x00cc)

Bit |Attr| Reset Value Description
write_mask
31:16|RW |0x0000 -
X 16 bits write mask for Isb 15-0
15:4 |RO |0x0 reserved
pmu_core_pwrdn_cnt_hi
3:0 [RW |0x0
X vd_core power down counter[19:16]

PMU_CORE PWRUP_CNT LO

Address: Operational Base + offset (0x00d0)

Bit |Attr| Reset Value Description
write_mask
31:16|RW |0x0000 -
X 16 bits write mask for Isb 15-0
15:0 |RW lox5sdco pmu_core_pwrdn_cnt_lo
vd_core power up counter[15:0]

PMU_CORE PWRUP_CNT HI

Address: Operational Base + offset (0x00d4)

Bit |Attr| Reset Value Description
write_mask
31:16|RW |0x0000 -
X 16 bits write mask for Isb 15-0
15:4 |RO |0x0 reserved
pmu_core_pwrdn_cnt_hi
3:0 [RW |0x0
X vd_core power up counter[19:16]

PMU TIMEOUT CNT LO

Address: Operational Base + offset (0x00d8)

Bit |Attr| Reset Value Description
write_mask
1:16|RW -
31:16 0x0000 16 bits write mask for Isb 15-0
ti t t |
15:0 |RW |0x5dco pru_timeout_cnt_fo
timeout_cnt[15:0]

PMU TIMEOUT CNT HI

Address: Operational Base + offset (0x00dc)

Bit |Attr| Reset Value Description
write_mask
1:16(RW -
31:16 0x0000 16 bits write mask for Isb 15-0
15:4 (RO |0x0 reserved
pmu_timeout_cnt_hi
3:0 [RW |0xO0
timeout_cnt[19:16]
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PMU CPUOAPM CON
Address: Operational Base + offset (0x00e0)

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
16 bits write mask for Isb 15-0

15:4

RO

0x0

reserved

RW

0x0

cpuO_sft_wakeup

software wakeup for cpu0:

1'b0: not issue the software wakeup
1'b1: issue the software wakeup

RW

0x0

global_int_disable0_cfg

global interrupt disable for cpuO:
1'b0: not disable the interrupt
1'b1: disable the interrupt

RW

0x0

pd_cpuO_int_wakeup_en
1'b0: pd_cpuO interrupt wakeup disable
1'b1: pd_cpu0 interrupt wakeup enable

RW

0x0

pd_cpuO_wfi_pwrdn_en
1'b0: pd_cpu0 wfi power down disable
1'b1: pd_cpu0 wfi power down enable

PMU_CPU1APM_CON

Address: Operational Base + offset (0x00e4)

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
16 bits write mask for Isb 15-0

15:4

RO

0x0

reserved

RW

0x0

cpul_sft_wakeup

software wakeup for cpul:

1'b0: not issue the software wakeup
1'b1: issue the software wakeup

RW

0x0

global_int_disablel_cfg

global interrupt disable for cpul:
1'b0: not disable the interrupt
1'b1: disable the interrupt

RW

0x0

pd_cpul_int_wakeup_en
1'b0: pd_cpul interrupt wakeup disable
1'b1: pd_cpul interrupt wakeup enable

RW

0x0

pd_cpul_wfi_pwrdn_en
1'b0: pd_cpul wfi power down disable
1'b1: pd_cpul wfi power down enable

PMU_ CPU2APM_CON

Address: Operational Base + offset (0x00e8)
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
16 bits write mask for Isb 15-0

15:4

RO

0x0

reserved

RW

0x0

cpu2_sft_wakeup

software wakeup for cpu2:

1'b0: not issue the software wakeup
1'b1: issue the software wakeup

RW

0x0

global_int_disable2_cfg

global interrupt disable for cpu2:
1'b0: not disable the interrupt
1'b1: disable the interrupt

RW

0x0

pd_cpu2_int_wakeup_en
1'b0: pd_cpu2 interrupt wakeup disable
1'b1: pd_cpu2 interrupt wakeup enable

RW

0x0

pd_cpu2_wfi_pwrdn_en
1'b0: pd_cpu2 wfi power down disable
1'b1: pd_cpu2 wfi power down enable

PMU CPU3APM CON
Address: Operational Base + offset (0x00ec)

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_mask
16 bits write mask for Isb 15-0

15:4

RO

0x0

reserved

RW

0x0

cpu3_sft_wakeup

software wakeup for cpu3:

1'b0: not issue the software wakeup
1'b1: issue the software wakeup

RW

0x0

global_int_disable3_cfg

global interrupt disable for cpu3:
1'b0: not disable the interrupt
1'b1: disable the interrupt

RW

0x0

pd_cpu3_int_wakeup_en
1'b0: pd_cpu3 interrupt wakeup disable
1'b1: pd_cpu3 interrupt wakeup enable

RW

0x0

pd_cpu3_wfi_pwrdn_en
1'b0: pd_cpu3 wfi power down disable
1'b1: pd_cpu3 wfi power down enable

PMU INFO TX CON

Address: Operational Base + offset (0x00f0)

Bit |Attr| Reset Value Description
write_mask
1:16|RW —
31:16 0x0000 16 bits write mask for Isb 15-0
15:8 |[RW |0x00 pmu_info_tx_intv_time

pmu informations transmit counter
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Bit |Attr| Reset Value Description

7 RO |0x0 reserved

pmu_info_tx_byte_con

pmu informations selection

3'b000: info_tx_byte = power_state
other: reserved

6:4 RW |0x0

3:1 RO [0x0 reserved

pmu_info_tx_en

pmu informations transmit output enable
1'b0: disable

1'b1: enable

0 RW |0x0

11.5 Timing Diagram

11.5.1 Each domain power switch timing

The following figure is the each domain Fower down and pow‘er up timing.
Ons 250ns 500ns
| | | | | | | | | | |

clk SS

pd_dwn_en S S

- -

pd_dwn_req ) )

pd_dwn_ack s s L
A

pd_on_ack s s

. I
pd_dwn_clkrst_n ) )
) : e

pd_dwn_rst_n ) )

L1 \—ﬂE

pd_dwn_clk_en S S

pd_clamp_n S S

s o

pd_dwn_stat ) )

Fig. 11-3 Each Domain Power Switch Timing

11.5.2 External wakeup PAD timing

The PMU supports a lot of external wakeup sources, such as SD/MMDC, USBDEV and so on.
All these external wakeup sources must meet the timing requirement (at least 200us) when
the wakeup event is asserted. The following figure gives the timing information.

200us
External wakeup source / ff \
(high asserted)
External wakeup source
(low asserted) : IS /7

Fig. 11-4 External Wakeup Source PAD Timing
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11.6 Application Note

11.6.1 Low power mode

PMU can work in the Low power mode by setting bit[0] of PMU_PWRMODE_CON register.
After setting this bit and all CPU cores enters WFI states, PMU low power FSM will start to
run. In the low power mode, PMU will manage power resources by hardware, such as power
on/off the specified power domain, send idle request to specified power domain, shut
down/up PLL and so on. All of above are configurable by setting corresponding registers.
ALL FSM power states could be monitored through I0. The following table describes all
power states of PMU FSM.

Table 11-2 Low Power State

0 ST_NORMAL Still in normal state

1 ST_CPUO_PWRDN Power down cpu core 0

2 ST L2_FLUSH Flush L2

3 ST L2 IDLE L2 Idle

4 ST _TRANS NO_FIN_CORE wait for buses in vd_core idle

5 ST_SCU_PWRDN power down vd_core(not really remove power, assert
reset only)

6 ST _CORE_CLK_DIS clock gating core clock

7 ST_TRANS_NO_FIN_BUS wait for buses in vd_logic idle

8 ST_SREF_ENTER DDR enter self-refresh

9 ST DDR_IO_RET DDR IO retention

10 ST_DDR_IO_PWROFF NOT USED

11 ST_CLK_LF Vd_logic clock switch to low frequency

12 ST_PLL_PWRDN power down PLL

13 ST_24M_OSC_DIS disable 24M OSC

14 ST_WAIT_WAKEUP wait for wakeup

15 ST _24M_OSC_EN enable 24M OSC

16 ST_PMU_HF pmu clock switch to high frequency

17 ST_PLL_PWRUP power up PLL

18 ST_CLK_HF Vd_logic clock switch to high frequency

19 ST_DDR_IO_PWRUP NOT USED

20 ST_SREF_EXIT DDR exit self-refresh

21 ST _TRANS_RESTORE_BUS release idle request to vd_logic bus

22 ST _CORE_CLK_EN Enable core clock

23 ST_SCU_PWRUP power up vd_core(de-assert reset)

24 ST_TRANS_RESTORE_CORE | release idle request to vd_core

25 ST _CPUO_PWRUP Power up CPU core 0

11.6.2 Debug IO

RK3308 provide PMU Debug IO for FSM observation. Each I0 maps to the correspond bit of
the PMU_POWER_ST register.

Table 11-3 Debug I0 MUX

Module Pin

Direction

Pin Name

IOMUX Setting

power_state | O

[0]

GP104_D0/SDMMC_DO

GRF_SOC_CON2[15]=1b1 &
GRF_GPIO4D_IOMUX[1:0] =
2’'b00

power_state | O

[1]

GPIO4_D1/SDMMC_D1

GRF_SOC_CON2[15]=1'b1 &
GRF_GPIO4D_IOMUX[3:2] =
2'b00

power_state | O

[2]

2_RX_M1

GPI104_D2/SDMMC_D2/UART

GRF_SOC_CON2[15]=1'b1 &
GRF_GPIO4D_IOMUX[5:4] =
2'b00
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Module Pin

Direction Pin Name

IOMUX Setting

power_state

[3]

o

GPI10O4_D3/SDMMC_D3/UART
2_TX_M1

GRF_SOC_CON2[15]=1'b1 &
GRF_GPIO4D_IOMUX[7:6] =
2'b00

power_state | O GPI104_D4/SDMMC_CMD GRF_SOC_CON2[15]=1'b1 &

[4] GRF_GPIO4D_IOMUX[9:8] =
2’b00

debug_Sout | O GPIO4_D5/SDMMC_CLK GRF_SOC_CON1[15]=1'b1 &

GRF_GPIO4D_IOMUX[11:10] =
2’'b00

Another way, RK3308 provided the serial output by the debug_sout for FSM observation by
setting the bit[0] of PMU_INFO_TX_CON register. Once the bit was set to “1”, pmu will sent
the serial signal as the following timing diagram.

| |
Iﬁstart biﬁF—power state—+end bitﬁI

- L OO00000d

Lt

Fig. 11-5 PMU Info TX Timing

Start_bit: always is “10”;

Power_state: shown the current power state of pmu FSM

End_bit: pmu_info_tx_intv_time + 2
11.6.3 Clock Switch

When the system work in the low power mode, some modules (including GPIO,
DETECT_GRF, GIC, TIMER, PMU) should still work to generate the wakeup sources. The bus
clocks and working clocks of these modules can be switch to low speed frequency (24MHz or
32KHz) by the PMU FSM.

There is two bits for switching to 24MHz or 32KHz in the

PMU_PWRMODE_COMMON_CON_LO register.
If_24m: bit[3], switch to 24MHz;
If_32K: bit[4], switch to 32KHz;

There is only one bit can been set in the low power mode.

For example, if the If_24m was set to “1”, the following clocks will be switched to 24MHz:
pclk_gpio, pclk_detect_grf, aclk_gic, pclk_timer, pclk_pmu.

Note: the high speed frequency of clk_pmu is 24MHz, so it only can be switched to 32KHz.

11.6.4 Power Mode Control Registers and Sft Control Registers

There are two types registers: PMU_PWRMODE_COMMON_CON_x and PMU_SFT_CON_x to
control the same function, for example pll on/off, ddr self-refresh. The
PMU_PWRMODE_COMMON_CON_X register in valid only in the pmu low power mode, and
the PMU_SFT_CON_x register will take effect as soon as the register it set.

The following figure shows the structure of the two types registers:
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Pmu in low power mode

Contral bitin
PMU_SFT CON x

Fig. 11-6 PMU Control Register Relationship
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Chapter 12 NAND Flash Controller (NANDC)

12.1 Overview

NAND Flash Controller (NANDC) is used to control data transmission from host to NAND
Flash device or from NAND Flash device to host. NANDC is connected to AHB BUS through
an AHB Master and an AHB Slave. The data transmission between host and external memory
can be done through AHB Master interface or AHB Slave interface.

NANDC supports the following features:

Software Interface Type

B Support directly mode

Flash Interface Type

B Support Asynchronous Flash Interface with 8bits data width (“*Asyn8x"” for short)

B Support 1 NAND Flash devices(1 chip select)

Flash Type

B Support SLC Flash

Flash Interface Timing

B Asyn8x: configurable timing

BCH/ECC Ability

B 16bit/1KB BCH/ECC: support 16bit BCH/ECC, which can detect and correct up to 16
error bits in every 1K bytes data and 4 bytes meta-data

Transmission Ability

B Support 32K bytes data transmission at a time at most

B Support two transfer working modes: Bypass or DMA

Internal Memory

B 2 built-in SRAMs, and the size is 1k bytes respectively

B Can be accessed by other masters

B Can be operated in Ping-Pong mode by other masters

FIFO Mode

B One built-in FIFO with 32 bits wide and 8 depth

B Store command, address and data temporarily that are intend to write to the
external NAND Flash

12.2 Block Diagram
NANDC comprises with:

MIF: AHB Master Interface

SIF: AHB Slave Interface

SRIF: SRAM Interface

TRANSC: Transfer Controller
BCHENC: BCH Encoder

BCHDEC: BCH Decoder

FIF_GEN: Flash Interface Generation
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BCHENC BCHDEC

i i

A

AHB Master MIF TRANSC D " FIF_GEN
FLASH IF

SRIF |« >

AHB Slave SIF

Fig. 12-1 NANDC Block Diagram

12.3 Function Description

12.3.1 AHB Interface

There is an AHB master interface in NANDC, which is selectable and configurable. It is
responsible for transferring data from external memory to internal memory when NAND
Flash program, or inverse when NAND Flash read.

There is an AHB slave interface in NANDC. It is responsible for accessing registers and
internal memories. The addresses of these registers and memories are listed in Register
Description section.

12.3.2 Flash Type/Flash Interface

The NAND Flash controller supports asynchronous 8bits NAND Flash interface. You can use it
by software (configure FMCTL) to suit for devices. Also you can configure their timing
parameters by software (configure FMWAIT_ASYN) to have your desired rate.

12.3.3 BCH Encoder/BCH Decoder

The BCH Encoder is responsible for encoding data to be written into NAND Flash device. The
encoded length is 1056 bytes, in which the data length is 1024 bytes, system information
(Meta-data) is 4 bytes, BCH code is 28 bytes.

The BCH Decoder is responsible for decoding data read from NAND Flash device. The
decoded length is 1056 bytes, in which the data length is 1024 bytes, spare length is 32
bytes.

12.4 Register Description

12.4.1 Internal Address Mapping
Slave address can be divided into different length for different usage, which is shown as

follows.
Table 12-1 NANDC Address Mapping

Base Address[12:8] Device I'I\iirgetis Offset Address Range
5'b00_00x(x=0, 1) FLR 512 BYTE 0x0000 ~ Ox01ff
5'b00_01x(x=0, 1) SPR 512 BYTE 0x0200 ~ 0x03ff
5'b00_10x(x=0, 1) FLR1 512 BYTE 0x0400 ~ Ox05ff
5'b01_000 FlashO 256 BYTE 0x0800 ~ 0Ox08ff
5'b10_0xx(x=0, 1) Sram0 1K BYTE 0x1000 ~ Ox13ff
5'b10_1xx(x=0, 1) Sram1l 1K BYTE 0x1400 ~ Ox17ff
5'b11_000 FIFO 1K BYTE 0x1800 ~ Ox1bff
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12.4.2 Registers Summary

R
Name Offset |Size eset Description
Value

NANDC FMCTL 0x0000 w 0x00000600 |Flash Interface Control Register

NANDC FMWAIT ASYN |0x0004 |W  |ox003ff7ff | 2on Timing Co.ntr.OI Register For
Asynchronous Timing

NANDC FLCTL 0x0008 w 0x00100000 |Internal Transfer Control Register

NANDC BCHCTL 0x000c W 0x00000008 |BCH Control Register

NANDC MTRANS CFG  |0x0010 |W  |0x000001do |oUS Transfer Configuration
Register

NANDC MTRANS SADDR 0x0014 W 0x00000000 Start Addres§ R.eglster For Page

0 Data Transmission

NANDC MTRANS SADDR 0x0018 W 0x00000000 Start Address. R.eglster For Spare

1 Data Transmission

NANDC MTRANS STAT 0x001c w 0x00000000 |Bus Transfer Status Register

NANDC BCHSTO 0x0020 |W  |0x04000000 |PCH Status Register For
Codeword 0~1

NANDC BCHST1 0x0024 |W  |0x00000000 |PCH Status Register For
Codeword 2~3

NANDC BCHST2 0x0028 |W  |0x00000000 |PCH Status Register For
Codeword 4~5

NANDC BCHST3 0x002c  |w  |ox00000000 |PC!T Status Register For
Codeword 6~7

NANDC BCHST4 0x0030 |W  |0x00000000 |2C!T Status Register For
Codeword 8~9

NANDC_BCHST5 0x0034 |W  |0x00000000 |PC!T Status Register For
Codeword 10~11

NANDC_BCHST6 0x0038 |W  |0x00000000 |2C!T Status Register For
Codeword 12~13

NANDC_BCHST? 0x003c  |W  |0ox00000000 |PC!T Status Register For
Codeword 14~15

NANDC MTRANS STAT2 ([0x015c w 0x00000000 |Bus Transfer Status Register2

NANDC NANDC VER 0x0160 |W |0x00000801 [NANDc Version Register

NANDC INTEN 0x016c w 0x00000000 |NANDC Interrupt Enable Register

NANDC INTCLR 0x0170 w 0x00000000 |NANDC Interrupt Clear Register

NANDC INTST 0x0174 |W |0x00000000 [NANDC Interrupt Status Register

NANDC SPAREQ 0 0x0200 |W  |OXFFFFFeeF EyStem Information For Codeword

NANDC SPARE1 0 0x0230  |W  |OXFFFFFeeF fyStem Information For Codeword

NANDC BCHSTS 0x0520 |W  |ox00000000 |BCH Status Register For
Codeword 16~17
BCH Register F

NANDC BCHST9 0x0524 |w  |0x00000000 |PC!T Status Register For
Codeword 18~19
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BCH Status Register For

NANDC BCHST10 0x0528 W |0x00000000 Codeword 20~21

BCH Status Register For

NANDC BCHST11 0x052¢c W 10x00000000 | '\ 0rd 224023

BCH Status Register For

NANDC BCHST12 0x0530 W 0x00000000 Codeword 24~25

BCH Status Register For

NANDC BCHST13 0x0534 W 10x00000000 |\ 0 4 26~27

BCH Status Register For

NANDC BCHST14 0x0538  |W |0x00000000 | > *° (=0

NANDC BCHST15 0x053c W |ox00000000 |BCH Status Register For
Codeword 30~31

NANDC FLASHO DATA  |0x0800 |W  |0x00000000 |FlashO Data

NANDC FLASHO ADDR |0x0804 |W  |0x00000000 |FlashO Address

NANDC FLASHO CMD 0x0808 w 0x00000000 |Command Send To FlashO

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access
12.4.3 Detail Register Description

NANDC FMCTL

Address: Operational Base + offset (0x0000)

Bit |Attr| Reset Value Description
31:27|RO [0x0 reserved
read_delay
26:24|RW |0x0 The number of delay cycle to capture the NAND Flash data after
posedge of rdn.
23:18/RO |0x0 reserved
17 RO lox0 flash_abort_stat
reserved
16 RW lox0 flash_abort_en
reserved
15 |RW |ox0 syn_mode
reserved
Ik
14 |RW |ox0 syn_clken
reserved
tm

Timing mode indication.
1'b0: Asynchronous Mode.
1'b1: reserved

13 RW |0x0

dwidth

Flash data bus width indication.

12 RW (0x0 1'b0: 8bits, active in both Asynchronous Mode flash and
Synchronous Mode flash.

1'b1: 16bits, active only in Asynchronous Mode flash.

11 RO |0x0 reserved
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Bit |Attr| Reset Value Description

fifo_empty

fifo empty signal.

1'b0: fifo is not empty;
1'b1: fifo is emtpy;

10 RW |Ox1

frdy

Flash ready/busy indicate signal.

9 RO (Ox1 1'b0: flash is busy.

1'b1: flash is ready.

This bit is the sample of the pin of R/Bn.

wp

Flash write protect.

8 RW |0x0 1'b0: flash program/erase disabled.
1'b1: flash program/erase enabled.
This bit is output to the pin of WPn.

7:1 RO [0x0 reserved

fcsO

Flash memory chip 0 select control.

1'b1: hold flash memory chip select activity.
1'b0: flash memory chip select activity free.

0 RW [0x0

NANDC FMWAIT ASYN
Address: Operational Base + offset (0x0004)

Bit |Attr| Reset Value Description
31:23|RO |0x0 reserved
wait_frdy_dly
22:18|RW |0xOf - =
X The number of delay cycle to accept the flash ready signal.
csrw

When in Asynchronous mode, this field specifies the number of
processor clock cycles from the falling edge of CSn to the falling
edge of RDn or WRn. The min value of csrw is 0.

17:12({RW |0x3f

hard_rdy
Hardware handshaking controller bit.

11 RW (0xO0 When asserted, an external device asserts signal "RDY" to extend
a wait-state access and the rest bits in this register will be
ignored.
rwpw

10:5 |RW [Ox3f When in Asynchronous mode, this field specifies the width of RDn

or WRn in processor clock cycles, 0x0<=rwpw< =0x3f.

rwcs

When in Asynchronous mode, this field specifies the number of
processor clock cycles from the rising edge of RDn or WRn to the
rising edge of CSn, O0x0<=rwcs<=0x1f.

4:0 |RW |Ox1f

NANDC FLCTL
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Address: Operational Base + offset (0x0008)

Bit

Attr

Reset Value

Description

31

RO

0x0

reserved

30

RW

0x0

bypass_fifo_mode

The enable sigal for bypass with fifo mode.
1'b0: disable fifo mode

1'b1: enable fifo mode

29

RO

0x0

reserved

28

RW

0x0

low_power

NANDc low power control
1'b0: normal mode

1'b1l: low power mode

27:22

RW

0x00

page_num
Transmission codeword number in internal DMA mode when bus-
mode is master-mode

1~32: 1~32 codeword.

default: not support.

Notes:

a. Only active in internal DMA mode

b. Only active when bus-mode is master-mode

21

RW

0x0

page_size

Transmission codeword size in internal DMA mode
1'b0: 1024bytes/codeword

1'b1: reserved

20

RO

Ox1

tr_rdy

Internal DMA transmission ready indication.

1'b0: internal DMA transmission is busy

1'b1: internal DMA transmission is ready

When reading flash, tr_rdy should not be set to 1 until all data
transmission and correct finished.

When programming flash, tr_rdy should not be set to 1 until all
data transmission finished.

Notes:

Only active in internal DMA mode.

19:12

RO

0x0

reserved

11

RW

0x0

Iba_en

LBA mode indication, 1 active.

1'b0: NO-LBA mode, NANDC should transfer both page data and

spare data in every codeword, and the page size is 1024 bytes or
512 bytes determined by BCHCTL[16](bchpage), spare size is 32
if bchmode=2'b00.

1'b1: reserved
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Bit

Attr

Reset Value

Description

10

RW

0x0

cor_able

Auto correct enable indication, 1 active.

1'b0: auto correct disable

1'b1: auto correct enable

Notes:

a. Only active in internal DMA mode.

b. Iba_en is prior to cor_able. When Iba_en=1, cor_able is
ignored.

9:8

RO

0x0

reserved

RW

0x0

flash_st_mod

Mode for NANDC to start internal data transmission in internal
DMA mode.

1'b0: busy mode: hardware should not start internal data
transmission until flash is ready even flash_st is asserted.
1'b1: ready mode: hardware should start internal data
transmission directly when flash_st is asserted.

Notes:

Only active in internal DMA mode.

6:5

RW

0x0

tr_count

Transmission codeword number in internal DMA mode when bus-
mode is slave-mode

2'b00: 0 codeword need transferred

2'b01: 1 codeword need transferred

2'b10: 2 codeword need transferred

2'b11: not supported

Notes:

a. Only active in internal DMA mode.

b. Only active when bus-mode is slave-mode.

RW

0x0

st_addr

Start buffer address.

1'b0: start transfer from sram0O
1'b1: start transfer from sram1l
Notes:

Only active in internal DMA mode.

RW

0x0

bypass

NANDC internal DMA bypass indication.

1'b0: bypass the internal DMA, data are transferred to/from flash
by direct path.

1'b1: internal DMA active, data are transferred to/from flash by
internal DMA.
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Bit

Attr

Reset Value

Description

R/W
SC

0x0

flash_st

Start signal for NANDC to transfer data between flash and
internal buffer in internal DMA mode. When asserted, it will auto
cleared.

1'b0: not start transmission

1'b1: start transmission

Notes:

Only active in internal DMA mode

RW

0x0

flash_rdn

Indicate data flow direction.

1'b0: NANDC read data from flash.
1'b1l: NANDC write data to flash

R/W
SC

0x0

flash_rst

NANDC software reset indication. When asserted, it will auto
cleared.

1'b0: not software reset

1'b1: software reset

Notes:

flash_rst is prior to flash_st

NANDC BCHCTL
Address: Operational Base + offset (0x000c¢)

Bit

Attr

Reset Value

Description

31:29

RO

0x0

reserved

28

RW

0x0

bch_toddr

enable signal for storing bch decode status into ddr.
1'b0: disable;

1'bl: enable;

27

RO

0x0

reserved

26:19

RW

0x00

bchthres
BCH error number threshold

18

RW

0x0

bchmodel

High bit of BCH mode selection.
BchMode=bchmodel, bchmodeO:
2'b00: 16bitBCH

2'b01: reserved

2'b10: reserved

2'b11: reserved

17

RO

0x0

reserved
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Bit |Attr| Reset Value Description

bchpage

The data size indication when BCH is active.

1'b0: 1024 bytes, all the 1024 bytes data in codeword are valid
data to be transferred.

16 RW (0xO0 1'b1l: 512 bytes, higher 512bytes are valid, and lower 512bytes
are invalid and stuffed with Oxff.

Notes:

a. Only active when data transferred in internal DMA mode.

b. Only active for asynchronous flash.

addr
15:8 [RW [0x00 BCH active range selection.
BCH should be active when access in range address.

region

BCH active region selection indication.
7:5 |RW |0x0 3'b000: Flash memory 0 region (flash 0)
3'b001: Flash memory 1 region (flash 1)
3'b010~3'b011: reserved

bchmode0

BCH mode selection indication.

BCH mode is determined by both bchmodeO and bchmodel,
detailed information is showed in BCHCTL[18].

4 RW [0x0

bchepd

BCH encoder/decoder power down indication.
1'b0: BCH encoder/decoder working.

1'b1: BCH encoder/decoder not working.

3 RW (0x1

mode_addrcare

BCH address care mode selection indication.

1'b0: address care.

2 RW (0xO0 1'b1: address not care.

Notes:

This bit is just active for data transmission in bypass mode, but
not for command and address transmission.

1 RO |0x0 reserved

bchrst
BCH software reset indication, When asserted, it will auto
cleared.

1'b0: not soft t
R/W | not software rese
0 0x0 1'b1: software reset
SC

Notes:
a. BCH Decoder should be software reset before decode begin.
b. bch software reset should be used with NANDC software reset
at the same time.

NANDC MTRANS CFG
Address: Operational Base + offset (0x0010)
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Bit |Attr| Reset Value Description
31:16|RO |0x0 reserved
R/W h
15 / 0x0 ahb_rst .
SC ahb master interface software reset, auto cleared
fl_pwd

Flash power down indication, 1 active.

1'b0: Flash power on, data transferred through master interface
is data that to be written into or read from flash.

1'b1: Flash power down, data transferred through master
interface is not data that to be written into or read from flash.
NANDC is just used as DMA for external memory and internal
memory.

14 RW |0x0

incr_num

AHB Master incr num indication.

incr_num=1~16,

When burst=001, software should configure incr_num.
Notes:

Only active for master-mode.

13:9 |RW |0x00

burst

AHB Master burst type indication:
3'b000: Single transfer

3'b011: 4-beat burst

8:6 [RW |0x7 3'b101: 8-beat Burst

3'b111: 16-beat burst

default: not supported

Notes:

Only active for master-mode.

hsize

AHB Master data size indication:
3'b000: 8 bits

3'b001: 16 bits

3'b010: 32 bits

default: not supported

Notes:

Only active for master-mode.

5:3 [RW |0x2

bus_mode

Bus interface selection.

1'b0: Slave interface, flash data is transferred through slave
interface

1'b1: Master interface, flash data is transferred through master
interface

2 RW [0xO0
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ahb_wr

Data transfer direction through master interface.

1'b0: read direction(external memory ->internal memory)
1'b1: write direction (internal memory->external memory)

1 RW [0x0
Notes:
a. Only active for master-mode.
b. When read flash(flash_rdn=0), ahb_wr=1; when program
flash(flash_rdn=1), ahb_wr=0.
ahb_wr_st
Start indication for loading data from external memory to internal
memory or storing data from internal memory to external
memory through master. When asserted, it will be automatically

. R/W o0 (Iillzferse:d only active when fl_pwd is 1

SC

a. Only active for master-mode and fl_pwd=1.

b. When fl_pwd=0, flash is active, NANDC start to transfer data
through master interface if flash_st=1

c. When fl_pwd=1, flash is not active, NANDC start to transfer
data through master interface if ahb_wr_st=1

NANDC MTRANS_ SADDRO

Address: Operational Base + offset (0x0014)

Bit |Attr

Reset Value

Description

31:0 (RW

0x00000000

saddrO

Start address for page data transmission.

Notes:

a. Only active for master-mode.

b. Should be aligned with hsize in MTRANS_CFG[5:3].

NANDC MTRANS SADDR1
Address: Operational Base + offset (0x0018)

Bit |Attr| Reset Value Description
saddrl
Start address for spare data.
31:0 [RW [0x00000000 ([Notes:

a. Only active for master-mode.
b. Should be aligned with hsize in MTRANS_CFG[5:3].

NANDC MTRANS STAT

Address: Operational Base + offset (0x001c)
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Bit |Attr| Reset Value Description
31:22({RO |0x0 reserved
mtrans_cnt
finished counter for codeword transmission through Master
21:16|RO |0x00 interface
Notes:
Only active for master-mode.
bus_err
Bus error indication for codeword0~15.
[0]: bus error for codeword 0
15:0 |[RO |0x0000  [......

[15]: bus error for codeword 15
Notes:
Only active for master-mode.

NANDC BCHSTO
Address: Operational Base + offset (0x0020)

Bit

Attr

Reset Value

Description

31

RO

0x0

reserved

30

RO

0x0

err_hnumil_hl
Highest bit of err_hnum1

29

RO

0x0

err_tnumil_hi1
Highest bit of err_tnum1

28

RO

0x0

err_hnumO_h1
Highest bit of err_hnumO

27

RO

0x0

err_tnumO_h1
Highest bit of err_tnumO

26

RO

Ox1

bchrdy

Ready indication for bch encoder/decoder, 1 active.
1'b0: bch encoder/decoder is busy

1'b1: bch encoder/decoder is ready

25:21

RO

0x00

err_hnumi1_I5
Lower 5 bits of number of error bits found in first 512bytes of 1st
backup codeword

20:16

RO

0x00

err_tnum1_|[5
Lower 5 bits of number of error bits found in 1st backup
codeword

15

RO

0x0

faill

Indication for the 1st backup codeword decoded failed or not.
1'b0: decode successfully

1'b1: decode fail

14

RO

0x0

donel

Indication for finishing decoding the 1st backup codeword
1'b0: not finished

1'b1: finished
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Bit

Attr

Reset Value

Description

13

RO

0x0

errfl

Indication for error found in 1st backup codeword.
1'b0: no error

1'b1: error found

12:8

RO

0x00

err_hnumO_|[5
Lower 5 bits of number of error bits found in first 512bytes of
current backup codeword

7:3

RO

0x00

err_tnumO_1I5
Lower 5 bits of number of error bits found in current backup
codeword

RO

0x0

failo

Indication for current backup codeword decode failed or not
1'b0: decode successfully

1'b1: decode fail

RO

0x0

doneO

Indication for finishing decoding the current backup codeword.
1'b0: not finished

1'b1: finished

RO

0x0

errfO

Indication for error found in current backup codeword.
1'b0: no error

1'b1: error found

NANDC BCHST1

Address: Operational Base + offset (0x0024)

Bit |Attr| Reset Value Description
31 RO (0xO0 reserved
err_hnum3_hl
30 RO |0x0 Highest bit of err_hnum3
err_tnum3_h1l
29 RO |0x0 - -
X Highest bit of err_tnum3
err_hnum2_hl
28 RO |0x0 Highest bit of err_hnum2
err_tnum2_h1
27 RO |0x0 - -
X Highest bit of err_tnum2
26 RO |0x0 reserved
err_hnum3_I5
25:21|RO |0x00 Lower 5 bits of number of error bits found in first 512bytes of 3th
backup codeword
err_tnum3_1I5
20:16|RO |0x00 Lower 5 bits of number of error bits found in 3th backup

codeword
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Bit

Attr

Reset Value

Description

15

RO

0x0

fail3

Indication for the 3th backup codeword decoded failed or not.
1'b0: decode successfully

1'b1: decode fail

14

RO

0x0

done3

Indication for finishing decoding the 3th backup codeword
1'b0: not finished

1'b1: finished

13

RO

0x0

errf3

Indication for error found in 3th backup codeword.
1'b0: no error

1'b1: error found

12:8

RO

0x00

err_hnum?2_I5
Lower 5 bits of number of error bits found in first 512bytes of 2th
backup codeword

7:3

RO

0x00

err_tnum2_15
Lower 5 bits of number of error bits found in 2th backup
codeword

RO

0x0

fail2

Indication for 2th backup codeword decode failed or not
1'b0: decode successfully

1'b1: decode fail

RO

0x0

done2

Indication for finishing decoding the 2th backup codeword.
1'b0: not finished

1'b1: finished

RO

0x0

errf2

Indication for error found in 2th backup codeword.
1'b0: no error

1'b1: error found

NANDC BCHST2
Address: Operational Base + offset (0x0028)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

bchst_cwd4_cwd5

BCHST information for 4th and 5th backup codeword. Bit
assignment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

NANDC BCHST3
Address: Operational Base + offset (0x002c)
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Bit |Attr| Reset Value Description

bchst_cwd6_cwd7

31:0 RO |0x00000000 BCF_IST mfor_mat.lor.'n for 6th and 7th b.ackup codeword. Blt- _
assignment is similar to BCHST1 register. For more description,

please refer to BCHST1 register.

NANDC BCHST4
Address: Operational Base + offset (0x0030)

Bit |Attr| Reset Value Description

bchst_cwd8_cwd9

31:0 RO |0x00000000 BCF_IST mfor_mat.lor.'n for 8th and 9th b.ackup codeword. Blt- _
assignment is similar to BCHST1 register. For more description,

please refer to BCHST1 register.

NANDC BCHSTS
Address: Operational Base + offset (0x0034)

Bit |Attr| Reset Value Description

bchst_cwd10_cwdil1l

BCHST inf ion for 10th 11th k . Bi

31:0 RO |0x00000000 C_S in orrnat.lorj or 10th and t.bac up codeword _|t_
assignment is similar to BCHST1 register. For more description,

please refer to BCHST1 register.

NANDC BCHST6
Address: Operational Base + offset (0x0038)

Bit |Attr| Reset Value Description

bchst_cwd12_cwd13

31:0 [rRo lox00000000 BCHST infor_mat.i0|.'1 for 12th and 13th backup codeword. I?it.
assignment is similar to BCHST1 register. For more description,

please refer to BCHST1 register.

NANDC BCHST?
Address: Operational Base + offset (0x003c¢)

Bit |Attr| Reset Value Description

bchst_cwd14_cwd15

BCHST inf tion for 14th 15th k . Bit

31:0 [rRo lox00000000 C_S in orrna.lor.w or and 15 | backup codeword _| |
assignment is similar to BCHST1 register. For more description,

please refer to BCHST1 register.

NANDC MTRANS STAT2
Address: Operational Base + offset (0x015c)
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Bit |Attr| Reset Value Description

31:16|RO |0x0 reserved

bus_err2

Bus error indication for codeword16~31.
[0]: bus error for codeword 16

15:0 |RO |0x0000  [......

[15]: bus error for codeword 31

Notes:

Only active for master-mode.

NANDC NANDC VER
Address: Operational Base + offset (0x0160)

Bit |Attr| Reset Value Description

version

1:0 |R 1
31:0 |RO |0x0000080 Version indication for NANDC

NANDC INTEN
Address: Operational Base + offset (0x016c¢)

Bit |Attr| Reset Value Description

31:7 |RO [0x0 reserved

master_idle_int_en

Enable for master idle interrupt

1'b0: interrupt disable

1'b1: interrupt enable

When master_idle_int_en is active, an interrupt is generated if
posedge of master idle happen

6 RW [0x0

5:4 |RO [0x0 reserved

bchfail_int_en

Enable for bch fail interrupt.

1'b0: interrupt disable

1'b1: interrupt enable

When bchfail_int_en is active, an interrupt is generated if bch
decode failed

3 RW [0x0

bcherr_int_en

Enable for bch error interrupt.

1'b0: interrupt disable

1'b1: interrupt enable

When bcherr_int_en is active, an interrupt is generated if bch
decode error bit is larger than bchthres(BCHCTL[26:19])

2 RW [0xO0

frdy_int_en

Enable for flash_rdy interrupt

1'b0: interrupt disable

1'b1: interrupt enable

When frdy_int_en is active, an interrupt is generated if flash
R/B# changes from 0 to 1

1 RW |0x0
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Bit |Attr| Reset Value Description

dma_int_en

Enable for internal DMA transfer finished interrupt

1'b0: interrupt disable

0 RW (0xO0 1'b1: interrupt enable

When dma_int_en is active, an interrupt is generated if
page_num(FLCTL[27:22]) of flash data transfer in DMA mode is
finished

NANDC INTCLR
Address: Operational Base + offset (0x0170)

Bit |Attr| Reset Value Description

31:7 |RO |0x0 reserved

master_idle_int_clr
Clear for master idle interrupt. When asserted, this bit will be

6 R/W 0x0 auto cleared.
¢ 1'b0: interrupt not cleared
1'b1: interrupt cleared
5:4 |RO |0x0 reserved
bchfail_int_clr
R/W Clear for bch decode fail interrupt. When asserted, this bit will be
3 0x0 auto cleared.
¢ 1'b0: interrupt cleared
1'b1: interrupt not cleared
bcherr_int_clr
R/W Clear for bch error interrupt. When asserted, this bit will be auto
2 0x0 cleared.
¢ 1'b0: interrupt cleared
1'b1: interrupt not cleared
frdy_int_clr
R/W Clear for flash_rdy interrupt. When asserted, this bit will be auto
1 sc 0x0 cleared.
1'b0: interrupt cleared
1'b1: interrupt not cleared
dma_int_clr
R/W Clear for internal DMA transfer finished interrupt. When asserted,

0 sc 0x0 this bit will be auto cleared.
1'b0: interrupt cleared
1'b1: interrupt not cleared

NANDC INTST
Address: Operational Base + offset (0x0174)
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Bit |Attr| Reset Value Description
31:7 |[RO |0x0 reserved
dle i
6 RO |0x0 master_id e_mt_st.at _ _ .
Status for master idle interrupt, high active
5:4 |RO |0x0 reserved
3 RO |ox0 bchfail_int_stat N | .
Status for bch decode fail interrupt, high active
5 RO |ox0 bcherr_int_stat | . |
Status for bch error interrupt, high active
1 RO loxo frdy_int_stat . . .
Status for flash_rdy interrupt, high active
0o |rRO |ox0 dma_int_stat o . .
Status for internal DMA transfer finished interrupt, high active

NANDC SPAREO_O

Address: Operational Base + offset (0x0200)

Bit |Attr| Reset Value Description
31:24/RW | Oxff :r:/:tjg_s:i/stem byte of codeword 0
23:16|RW | Oxff :K:tgg_szystem byte of codeword 0
15:8 |\RW | Oxff :r:/:tgnmd_slystem byte of codeword 0
7:0  [RW\Oxff ts:rzlztf;:_s?/stem byte of codeword 0

NANDC SPARE1l O

Address: Operational Base + offset (0x0230)

Bit |Attr| Reset Value Description
31:24RW | Oxff :r::tjf:;\_si/stem byte of codeword 1
23:16\RW | Oxff :r::tglr’z_szystem byte of codeword 1
15:8 |RW 0xff :K:tsnmd_slystem byte of codeword 1
7:0 - |RW- \Oxff :K:tig;?/stem byte of codeword 1

NANDC BCHSTS8

Address: Operational Base + offset (0x0520)

Bit |Attr

Reset Value

Description

31:0 |RO

0x00000000

bchst_cwd16_cwd1l7

BCHST information for 16th and 17th backup codeword. Bit
assighment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.
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NANDC BCHST9
Address: Operational Base + offset (0x0524)

Bit |Attr| Reset Value Description

bchst_cwd18 cwd19

BCHST information for 18th and 19th backup codeword. Bit
assignment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

31:0 |[RO [0x00000000

NANDC BCHST10
Address: Operational Base + offset (0x0528)

Bit |Attr| Reset Value Description

bchst_cwd20_cwd?21

BCHST information for 20th and 21th backup codeword. Bit
assignment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

31:0 |[RO [0x00000000

NANDC BCHST11
Address: Operational Base + offset (0x052¢)

Bit |Attr| Reset Value Description

bchst_cwd22_cwd23

BCHST information for 22th and 23th backup codeword. Bit
assignment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

31:0 |[RO [0x00000000

NANDC BCHST12
Address: Operational Base + offset (0x0530)

Bit |Attr| Reset Value Description

bchst_cwd24_cwd25

BCHST information for 24th and 25th backup codeword. Bit
assignment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

31:0 |[RO [0x00000000

NANDC BCHST13
Address: Operational Base + offset (0x0534)

Bit |Attr| Reset Value Description

bchst_cwd26_cwd27

BCHST information for 26th and 27th backup codeword. Bit
assighment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

31:0 |[RO (0x00000000

NANDC BCHST14
Address: Operational Base + offset (0x0538)
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Bit |Attr| Reset Value Description

bchst_cwd28_cwd29

BCHST information for 28th and 29th backup codeword. Bit
assignment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

31:0 |[RO [0x00000000

NANDC BCHST15
Address: Operational Base + offset (0x053c¢)

Bit |Attr| Reset Value Description

bchst_cwd30_cwd31

BCHST information for 30th and 31th backup codeword. Bit
assignment is similar to BCHST1 register. For more description,
please refer to BCHST1 register.

31:0 |[RO [0x00000000

NANDC FLASHO DATA
Address: Operational Base + offset (0x0800)

Bit |Attr| Reset Value Description

31:16|RO |0x0 reserved

flashO_data

valid for flash bypass internal dma mode(FLCTL[3]=0)
FLASHO_DATA[15:0] is used for Asynchronous 16 bits mode or
15:0 (RW |0x0000 Toggle mode and FLASHO_DATA[7:0] is used for 8 bits
Asynchronous mode.

If Synchronous mode is selected, please refer to
FLASHO_DATA_SYN.

NANDC FLASHO ADDR
Address: Operational Base + offset (0x0804)

Bit |Attr| Reset Value Description
31:8 |RO |0xO0 reserved
flashO_addr
7:0 |WO |0x00 page or block address send to flashO before flash erase, read or
write operation

NANDC FLASHO CMD
Address: Operational Base + offset (0x0808)

Bit |Attr| Reset Value Description
31:8 |[RO |0x0 reserved
7:0 |[RW ([0x00 flashq_cmd .
contain the command write to flashO

12.5 Interface Description

Table 12-2 NANDC Interface Description

Module Pin Direction PIN Name IOMUX Setting
flash_ale o GPIO3_B3/FLASH_ALE/EMMC_PWREN/SPI1 | GRF_GPIO3B_IOMUX [7:6]=2'b01
_CLK
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Module Pin Direction PIN Name IOMUX Setting
flash_cle o GPIO3_B1/FLASH_CLE/EMMC_CLK GRF_GPIO3B_IOMUX [3:2]=2'b01
flash_wrn o GPIO3_BO/FLASH_WRN/EMMC_CMD GRF_GPIO3B_IOMUX [1:0]=2'b01
flash_rdn o GPIO3_B2/FLASH_RDN/SPI1_MISO GRF_GPIO3B_IOMUX [5:4]=2'b01
flash_data[0] 1I/0 GPIO3_AO0/FLASH_DO/EMMC_DO/SFC_SIO0 | GRF_GPIO3A IOMUX [1:0]=2'b01
flash_data[1] 1/0 GPIO3_A1/FLASH_D1/EMMC_D1/SFC_SIO1 | GRF_GPIO3A IOMUX [3:2]=2'b01
flash_data[2] 1/0 GPIO3_A2/FLASH_D2/EMMC_D2/SFC_WP_ | GRF_GPIO3A_IOMUX [5:4]=2'b01

S102
flash_data[3] I/0 GPIO3_A3/FLASH_D3/EMMC_D3/SFC_HOL | GRF_GPIO3A_IOMUX [7:6]=2'b01
D_SIO3
flash_data[4] 1/0 GPIO3_A4/FLASH_D4/EMMC_D4/SFC_CLK | GRF_GPIO3A_IOMUX [9:8]=2'b01
flash_data[5] I/0 GPIO3_A5/FLASH_D5/EMMC_D5/SFC_CSN | GRF_GPIO3A_IOMUX
0 [11:10]=2'b01
flash_data[6] I/0 GPIO3_A6/FLASH_D6/EMMC_D6 GRF_GPIO3A_IOMUX
[13:12]=2'b01
flash_data[7] 1/0 GPIO3_A7/FLASH_D7/EMMC_D7 GRF_GPIO3A_IOMUX
[15:14]=2'b01
flash_rdy I GPIO3_B4/FLASH_RDY/I2C3_SDA_M1/SPI1 | GRF_GPIO3B_IOMUX
_MOSI/UART3_RX [10:8]=3'b001
flash_csn0 o GPIO3_B5/FLASH_CSN0/I2C3_SCL_M1/SPI | GRF_GPIO3B_IOMUX
1_CSNO/UART3_TX [14:12]=3'b001

Notes: I=input, O=output, I/O=input/output, bidirectional
Furthermore, different I0s are selected and connected to different NAND Flash interface,

which is shown as follows.

Table 12-3 NANDC Interface Connection

Module Pin

Direction

Flash Interface

Asyn8x

Asynl16x ONFI

flash_csni(i=0)

flash_ale

flash_cle

flash_wrn

flash_rdn

flash_data[7:0]

flash_rdy

'—'BOOOOO

<SRk

12.6 Application Notes
12.6.1 BCHST/BCHLOC/BCHDE/SPARE Application

1. BCHST

There are 16 BCHST-registers in NANDC to store 32 codeword’s BCH decode status(bchst)
information. Every register stores 2 codeword’s bchst information except BCHSTO, which not
only includes bchst information, but also includes one bit for bchrdy.

Let bchst_cwdO~bchst_cwd31 be the bchst information for 32 codewords. In BCHST-
registers, the latest codeword’s bchst is stored into bchst_cwdO0, and the former is shifted

into bchst_cwd1. That is, bchst_cwd0-> bchst_cwdl >

->bchst_cwd31. Therefore, for

example, if 32 codewords are decoded, then bchst_cwdO is the bch decode status for
codeword31, and bchst_cwd31 is the bch decode status for codewordO.

bchst_cwd0 = {BCHSTO0[28],
bchst_cwdl = {BCHSTO0[30],
BCHSTO[15:13]}
bchst_cwd2 = {BCHST1[28],
bchst_cwd3 = {BCHST1[30],
BCHST1[15:13]}
bchst_cwd4 = {BCHST2[28],
bchst_cwd5 = {BCHST2[30],
BCHST2[15:13]}
bchst_cwd6 = {BCHST3[28],
bchst_cwd7 = {BCHST3[30],
BCHST3[15:13]%}
bchst_cwd8 = {BCHST4[28],
bchst_cwd9 = {BCHST4[30],
BCHST4[15:13]}

BCHSTO[12:
BCHSTO[25:

BCHST1[12:
BCHST1[25:

BCHST2[12:
BCHST2[25:

BCHST3[12:
BCHST3[25:

BCHST4[12:
BCHST4[25:

8], BCHSTO[27], BCHSTO[7:3], BCHSTO[2:0]}
21], BCHSTO[29], BCHSTO[20:16],

8], BCHST1[27], BCHST1[7:3], BCHST1[2:0]}
21], BCHST1[29], BCHST1[20:16],

8] , BCHST2[27], BCHST2[7:3], BCHST2[2:0]}
21], BCHST2[29], BCHST2[20:16],

8] , BCHST3[27], BCHST3[7:3], BCHST3[2:0]}
21], BCHST3[29], BCHST3[20:16],

8] , BCHST4[27], BCHST4[7:3], BCHST4[2:0]}
21], BCHST4[29], BCHST4[20:16],

bchst_cwd10 = {BCHST5[28], BCHST5[12:8] , BCHST5[27], BCHST5[7:3], BCHST5[2:0]}
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bchst_cwd11l = {BCHST5[30], BCHST5[25:21], BCHST5[29], BCHST5[20:16],
BCHST5[15:13]%}

bchst_cwd12 = {BCHST6[28], BCHST6[12:8] , BCHST6[27], BCHST6[7:3], BCHST6[2:0]}
bchst_cwd13 = {BCHST6[30], BCHST6[25:21], BCHST6[29], BCHST6[20:16],
BCHST6[15:13]%}

bchst_cwd14 = {BCHST7[28], BCHST7[12:8] , BCHST7[27], BCHST7[7:3], BCHST7[2:0]}
bchst_cwd15 = {BCHST7[30], BCHST7[25:21], BCHST7[29], BCHST7[20:16],
BCHST7[15:13]%}

bchst_cwd16 = {BCHST8[28], BCHST8[12:8] , BCHST8[27], BCHST8[7:3], BCHST8[2:0]}
bchst_cwd17 = {BCHST8[30], BCHST8[25:21], BCHST8[29], BCHST8[20:16],
BCHST8[15:13]}

bchst_cwd18 = {BCHST9[28], BCHST9[12:8] , BCHST9[27], BCHST9[7:3], BCHST9[2:0]}
bchst_cwd19 = {BCHST9[30], BCHST9[25:21], BCHST9[29], BCHST9[20:16],
BCHSTO[15:13]%}

bchst_cwd20 = {BCHST10[28], BCHST10[12:8] , BCHST10[27], BCHST10[7:3],
BCHST10[2:0]}

bchst_cwd21 = {BCHST10[30], BCHST10[25:21], BCHST10[29], BCHST10[20:16],
BCHST10[15:13]}

bchst_cwd22 = {BCHST11[28], BCHST11[12:8] , BCHST11[27], BCHST11[7:3],
BCHST11[2:0]}

bchst_cwd23 = {BCHST11[30], BCHST11[25:21], BCHST11[29], BCHST11[20:16],
BCHST11[15:13]}

bchst_cwd24 = {BCHST12[28], BCHST12[12:8] , BCHST12[27], BCHST12[7:3],
BCHST12[2:0]}

bchst_cwd25 = {BCHST12[30], BCHST12[25:21], BCHST12[29], BCHST12[20:16],
BCHST12[15:13]}

bchst_cwd26 = {BCHST13[28], BCHST13[12:8] , BCHST13[27], BCHST13[7:3],
BCHST13[2:0]}

bchst_cwd27 = {BCHST13[30], BCHST13[25:21], BCHST13[29], BCHST13[20:16],
BCHST13[15:13]}

bchst_cwd28 = {BCHST14[28], BCHST14[12:8] , BCHST14[27], BCHST14[7:3],
BCHST14[2:0]}

bchst_cwd29 = {BCHST14[30], BCHST14[25:21], BCHST14[29], BCHST14[20:16],
BCHST14[15:13]}

bchst_cwd30 = {BCHST15[28], BCHST15[12:8] , BCHST15[27], BCHST15[7:3],
BCHST15[2:0]}

bchst_cwd31 = {BCHST15[30], BCHST15[25:21], BCHST15[29], BCHST15[20:16],
BCHST15[15:13]}

2. SPARE

SPARE includes two register-groups, SPAREO and SPARE1. Each group has 8 registers:
SPAREO_0~SPAREOQO_7 and SPARE1_0~SPARE1_7. Only SPAREO_O and SPARE1_0 can be
accessed via software, others are used internally.

When in bch encoding, SPAREQ_Q stores system information for codeword in sramO,
SPAREO_n(n=1~7) stores encode information for codeword in sram0Q; SPARE1_0 stores
system information for codeword in sram1, SPARE1_n( n=1~7) stores encode information
for codeword in sram1.

When in bch decoding, SPAREO_n(n=0~7) stores the spare data read from NAND Flash for
codeword in sramO0 if BCHCTL[28]=0, the bch decode status(BCHST) information which
reflects the current codeword will be written into ddr instead of SPAREO_1 if BCHCTL[28]=1;
SPARE1_n(n=0~7) stores the spare data read from NAND Flash for codeword in sram1 if
BCHCTL[28]=0, the bch decode status(BCHST) information which reflects the current
codeword will be written into ddr instead of SPARE1_1 if BCHCTL[28]=1.

12.6.2 Bus Mode Application

MTRANS_CFG[2] determines whether the data load/store between internal memory and
external memory is through slave interface or master interface.

1. Slave Mode

When MTRANS_CFG[2]=0, slave is selected. i. e. , NAND Flash data load/store between
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internal memory and external memory is through slave interface by cpu or external DMA.
In this mode, software should store page data into internal memory and spare data into
SPARE registers before starting NAND Flash program operation; and should load page data
from internal memory and spare data from SPARE registers after finishing NAND Flash read
operation.

In this mode, MTRANS_CFG, MTRANS_SADDRO and MTRANS_SADDR1 are unused. The
transfer codeword number is determined by FLCTL[6:5], and the maximum number is 2.
The judgment condition for finishing data transfer is FLCTL[20]. When FLCTL[20] is high, it
means that data transfer is finished.

2. Master Mode

When MTRANS_CFG[2]=1, master is selected. i. e. , NAND Flash data load/store between
internal memory and external memory is through master interface.

In this mode, software should initialize page data and spare data into external memory, and
set their addresses in MTRANS_SADDRO and MTRANS_SADDR1 respectively before starting
NAND Flash program operation. Similarly, software should configure MTRANS_SADDRO and
MTRANS_SADDR1 respectively before starting NAND Flash read operation and could read
data from addresses in MTRANS_SADDRO and MTRANS_SADDR1 after NANDC transfer
finish.

In this mode, MTRANS_CFG, MTRANS_SADDRO and MTRANS_SADDR1 are used. The
transfer codeword number is determined by FLCTL[26:22], and the maximum number is 32.
The judgment condition for finishing data transfer is FLCTL[20]. When FLCTL[20] is high, it
means that data transmission is finished.

When MTRANS_CFG[2]=1, page data and spare data are stored in the continuous space of
external memory respectively.

For page data, source address is named Saddr0, specified in MTRANS_SADDRO. The space
can be divided into many continuous units, and the unit size(nhamed PUnit) is 1024 bytes.
For spare data, source address is named Saddrl, specified in MTRANS_SADDR1. The space
can be divided into many continuous units, and the unit size(named SUnit) is 64 bytes for
16 bits BCH mode.

Saddr0 o Saddrl

Page_1 Spare_1
Saddr0 + PUnitx1 Saddrl + SUnit<l

Page_2 Spare_2
Saddr0 + PUnit>2 | Saddrl + SUnit=<2 |

Page_3 Spare_3
Saddr0 + PUnit=(n-1) Saddrl + SUnitx(n-1)

Spare_n-1
Page_n-1 = :

Saddr0 + PUnit>n Saddrl + SUnit>xn

Page_n Spare_n

-

Fig. 12-2 NANDC Address Assignment
The detailed format for page data and spare data in every unit is shown in following figures.
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Page Data Store Format Spare Data Format

(NO-LBA) (NO-LBA,16bitBCH)
PageAddrOffset SpareAddrOffset
31 23 15 7 0 (bit) 31 23 15 7

0| P3 ) P1 PO 0| s3 S2 ‘ s1 ‘ S0

1] P7 P6 P5 P4 1 Depend on BCHCTL[28]

70‘0‘0‘0

255P‘P‘P‘P

1023 | 1022 | 1021 | 1020 15

Fig. 12-3 NANDC Data Format

12.6.3 BchPage Application

BCHCTL[16] determines whether codeword size for page data is 1024 bytes or 512 bytes
when FLCTL[11] is O.

1. 1024bytes

When BCHCTL[16]=0, BchPage=0, hardware needs to write 1024 bytes page data and spare
data into NAND Flash or read 1024 bytes page data and spare data from NAND Flash. All the
1024 bytes page data and spare data are encoded when writing or decoded when reading.
2. 512bytes

When BCHCTL[16]=1, BchPage=1, hardware needs to write 512 bytes page data and spare
data into NAND Flash or read 512 bytes page data and spare data from NAND Flash.

In this mode, the page data unit size for BCH encoder and BCH decoder still is 1024byte. So
to support BCH encoder and decoder, software should configure page data as
follows:1th~512th bytes are invalid data which must be stuffed with 0xff, 513th~1024th
bytes are valid page data.

12.6.4 PageSize/SpareSize Application

1. Big Page

When FLCTL[11]=0(LbaEn=0), the NAND Flash to be operated is Raw NAND Flash. Every
codeword size is 1024 bytes and FLCTL[21] should always be set to 0, and the PageStep in
external memory is 1024 bytes if bus mode is master mode.

At this mode, the spare size and SpareStep in external memory are determined by BCH
Mode as follows:

BCH Mode=16bitBCH: spare size=(28+4)bytes , SpareStep=64bytes

2. Small Page

The NAND Flash controller will not operate in LBA mode, so small page with 512 bytes for a
codeword is not supported.

12.6.5 NANDC Interrupt Application

NANDC has 1 interrupt output signal and 5 interrupt sources: dma finish interrupt source,
NAND Flash ready interrupt source, bch error interrupt source, bch fail interrupt source and
master idle interrupt source. When one or more of these interrupt source are enabled,
NANDC interrupt is asserted if one or more interrupt source is high. Software can determine
the interrupt source by reading INTST and clear interrupt by writing corresponding bit in
INTCLR.

12.6.6 FIFO Application

FIFO in NANDC is used to store command, address and data temporarily that are intend to
write to the external NAND Flash. The FIFO is 32-bit wide and 8-location deep, user can
access it by configuring the NANDC to work on bypass(FLCTL[3]=1) and fifo
enable(FLCTL[30]=1) mode.

The format of data written into fifo is as follows.
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‘31:30‘29:28‘27:26‘25:24‘ 23:16 15:8

FIFO_DATAL: First fifo data write to flash
FIFO_DATAZ2: Second fifo data write to flash
FIFO_DATAZ3: Third fifo data write to flash
DATA_TYPE: Data type for FIFO_DATAL
DATA_TYPE: Data type for FIFO_DATA2
DATA_TYPE: Data type for FIFO_DATA3
VALID_NUM:Valid fifo data number

-
\ S
vVVvyVYyVvYyYYyvyYy

DATA_TYPE:
2'b00/2'b11 : flash data
2'b10 : flash command
2'b01 : flash address

Fig. 12-4 FIFO Data Format
Command, address or data write to external NAND Flash are pushed into fifo first and pop
up automatically if the fifo is not empty. Then FIFO_DATA1, FIFO_DATA2 and FIFO_DATA3
are written to NAND Flash by NANDC in order. The method to determine the end of write
operation is to read register FMCTL. If FMCTL[10] is set , it means that the fifo is empty and
NAND Flash write operation is over.
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Chapter 13 Embedded SRAM

13.1 Overview

There is only one embedded SRAM, SYSTEM_SRAM. The AXI slave device, which supports
read and write access to provide system fast access data storage.

13.1.1 Features supported

® SYSTEM_SRAM
Provide 256KB access space
Support security and non-security access

13.2 Block Diagram

Security or non-security space is software programmable
Security space is nx4KB(up to whole memory space)
Shares space from 32KB~256KB with vad

CPU

System Interconnect

TZMA

AXI Slave
Interface

VAD

SRAM

SYSTEM_SRAM

Fig. 13-1 Embedded SRAM block diagram

13.3 Function Description

13.3.1 AXI slave interface of SYSTEM_SRAM

The AXI slave interface is bridge which translate AXI bus access to SRAM interface of

SYSTEM_SRAM.

13.3.2 Embedded SRAM access path

The SYSTEM_SRAM can only be accessed by CPU, DMACO, DMAC1, CRYPTO and VOP.VAD

can access SYSTEM_SRAM from 32KB to 256KB, and vad only write to SYSTEM_SRAM, and

will not read from SYSTEM_SRAM.VAD can write to SYSTEM_SRAM when cpu read

from/write to SYSTEM_SRAM.
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Chapter 14 System Debug
14.1 Overview

The chip uses the DAPLITE Technology to support real-time debug.

14.1.1 Features

® Invasive debug with core halted

® SW-DP

14.1.2 Debug components address map
Base Address: OxFF800000.

The following table shows the debug components address in memory map:

Table 14-1 Debug Address Mapping Table

Module

Address Offset

APB ROM table for the processor

0x00000 - OxO0FFF

Reserved for other debug components

0x01000 - OxO07FFF

Reserved for future expansion

0x08000 - OXOFFFF

Core 0 Debug

0x10000 - Ox10FFF

Core 0 PMU 0x11000 - Ox11FFF
Core 1 Debug 0x12000 - Ox12FFF
Core 1 PMU 0x13000 - Ox13FFF
Core 2 Debug 0x14000 - Ox14FFF
Core 2 PMU 0x15000 - Ox15FFF
Core 3 Debug 0x16000 - Ox16FFF
Core 3 PMU 0x17000 - Ox17FFF
Core 0 CTI 0x18000 - Ox18FFF
Core 1 CTI 0x19000 - Ox19FFF
Core 2 CTI 0x1A000 - Ox1AFFF
Core 3 CTI 0x1B000 - Ox1BFFF

Core 0 Trace

0x1C000 - Ox1CFFF

Core 1 Trace

0x1DO000 - Ox1DFFF

Core 2 Trace

0x1EQ000 - OX1EFFF

Core 3 Trace

0x1F000 - OxX1FFFF

14.2 Block Diagram

CHIF

Cortex-A35

Debug
APB

'—{ DAPLITE 1

Syetem
apb

14.3 Function Description

14.3.1 DAP

Fig. 14-1 Debug system structure

The DAP has following components:

® Serial Wire JTAG Debug Port(SWJ-DP)

® APB Access Port(APB-AP)
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® ROM table

The debug port is the host tools interface to access the DAP-Lite. This interface controls any
access ports provided within the DAP-Lite. The DAP-Lite supports a combined debug port
which includes both JTAG and Serial Wire Debug(SWD), with a mechanism that supports
switching between them.

The APB-AP acts as a bridge between SWJ]-DP and APB bus which translate the Debug
request to APB bus.

The DAP provides an internal ROM table connected to the master Debug APB port of the
APB-Mux. The Debug ROM table is loaded at address 0x00000000 and 0x80000000 of this
bus and is accessible from both APB-AP and the system APB input. Bit[31] of the address
bus is not connected to the ROM Table, ensuring that both views read the same value. The
ROM table stores the locations of the components on the Debug APB.

More information please refer to the document CoreSight_DAPLite_ TRM.pdf for the debug
detail description.

14.4 Register Description

Please refer to the document CoreSight DAP-Lite Technical Reference Manual for the debug
detail description.

14.5 Interface Description

14.5.1 DAP SWJ-DP Interface

The following figure is the DAP SWJ]-DP interface, the SWJ]-DP is a combined JTAG-DP and
SW-DP that enable you to connect either a Serial Wire Debug(SW-DP) or JTAG probe to a
target.

SW.J-DP
00 15} oo
O »TDI
nTRST
TR N
ST nTRST JTAG-DP
TCK
—D ™S nPOTRST
SWDIJTAG |+ I
select 1
SWDITMS - DBGRESETn
™S SWoO D— DBGDI
»/pBGDO
SW-OP
SWOOEN » DBGDOEN
TCK SWCLKTCK » DBGCLK

Fig. 14-2 DAP SW] interface

14.5.2 DAP SW-DP Interface

This implementation is taken from ADIv5.1 and operates with a synchronous serial interface.
This uses a single bidirectional data signal, and a clock signal.

The figure below describes the interaction between the timing of transactions on the serial
wire interface, and the DAP internal bus transfers. It shows when the target responds with a
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WAIT acknowledgement.

<+—13 bits for rejected packet >« 46 bits for accepted packet:
wite | | [w] 00 [P[O] [z]o[1]o[z] | [w] oo [P]O] [z][1][0]0][z] WDATA[31:0] [P|
STDP P1 STDP DP
P1
Read [ [ [R] 00 [P]O] [Z[o]1]o[z] | [R] 00 [P]O] [Z[1]0]0] RDATA[31:0] [P[Z}

ST AP P1ACK=010: Wait ST AP ACK=100: Accept

Fig. 14-3 SW-DP acknowledgement timing

Table 14-2 SW-DP Interface Description

Module pin | Direction PIN name IOMUX

jtag_tck I GPIO1_C6/UART1_CTSN/UART2_RX_ | GRF_GPIO1C_IOMUX_
M0O/SPI12_MISO/JTAG_TCK H[7:4]=4'h4

jtag_tms I/0 GPIO1_C7/UART1_RTSN/UART2_TX_ | GRF_GPIO1C_IOMUX_
MOQ/SPI12_MOSI/JTAG_TMS H[11:8]=4'h4

Notes: I=input, O=output, I/O=input/output, bidirectional.
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Chapter 15 UART
15.1 Overview

The Universal Asynchronous Receiver/Transmitter (UART) is used for serial communication
with a peripheral, modem (data carrier equipment, DCE) or data set. Data is written from a
master (CPU) over the APB bus to the UART and it is converted to serial form and
transmitted to the destination device. Serial data is also received by the UART and stored for
the master (CPU) to read back.

UART Controller supports the following features:

® Support 5 independent UART controller: UARTO~UART4

contain two 64Bytes FIFOs for data receive and transmit

support auto flow-control

Support bit rates 115.2Kbps,460.8Kbps,921.6Kbps,1.5Mbps,3Mbps, 4Mbps

Support programmable baud rates, even with non-integer clock divider

Standard asynchronous communication bits (start, stop and parity)

Support interrupt-based or DMA-based mode

® Support 5-8 bits width transfer

15.2 Block Diagram

This section provides a description about the functions and behavior under various
conditions. The UART Controller comprises with:

® AMBA APB interface

FIFO controllers

Register block

Modem synchronization block and baud clock generation block

Serial receiver and serial transmitter

apb
interface

apb

(g

|

register
block

dma_rx_ack

baud
clock
generation

baudout_n

serial
transmitter

serial
receiver

sir_in_n sir_out_n

Fig. 15-1UART Block Diagram

APB INTERFACE
The host processor accesses data, control, and status information on the UART through the
APB interface. The UART supports APB data bus widths of 8, 16, and 32 bits.

Register block
Be responsible for the main UART functionality including control, status and interrupt
generation.

Modem Synchronization block
Synchronizes the modem input signal.

FIFO block
Be responsible for FIFO control and storage (when using internal RAM) or signaling to
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control external RAM (when used).

Baud Clock Generator
Generates the transmitter and receiver baud clockalong with the output reference clock
signal (baudout_n).

Serial Transmitter

Converts the parallel data, written to the UART, into serial form and adds all additional bits,
as specified by the control register, for transmission. This makeup of serial data, referred to
as a character can exit the block in two forms, either serial UART format or IrDA 1.0 SIR
format.

Serial Receiver

Converts the serial data character (as specified by the control register) received in either the
UART or IrDA 1.0 SIR format to parallel form. Parity error detection, framing error detection
and line break detection is carried out in this block.

15.3 Function Description

UART (RS232) Serial Protocol

Because the serial communication is asynchronous, additional bits (start and stop) are added
to the serial data to indicate the beginning and end. An additional parity bit may be added to
the serial character. This bit appears after the last data bit and before the stop bit(s) in the
character structure to perform simple error checking on the received data, as shown in Figure.

Bit Time
— i £
Serial Data Y Start {' Databits 77 5-8 ¥ Parity / Stop 1. 1.5, 21},
|
+ One Character pl

Fig. 15-2UART Serial protocol
IrDA 1.0 SIR Protocol
The Infrared Data Association (IrDA) 1.0 Serial Infrared (SIR) mode supports bi-directional
datacommunications with remote devices using infrared radiation as the transmission medium.
IrDA 1.0 SIR mode specifies a maximum baud rate of 115.2 Kbaud.
Transmitting a single infrared pulse signals a logic zero, while a logic one is represented by
not sending a pulse. The width of each pulse is 3/16ths of a normal serial bit time. Data
transfers can only occur in half-duplex fashion when IrDA SIR mode is enabled.

ot periog, data bits ,
sout |\ Start ¢ 316 # | stop |\
sir_out_n VAN p;}rlit.;g _h}—jl‘__ aNVauya\
I
sir_in . 1_1| YARY
sin pstarty o 1 stop °
Fig. 15-3IrDA 1.0
Baud Clock

The baud rate is controlled by the serial clock (sclk or pclk in a single clock implementation)
and the Divisor Latch Register (DLH and DLL). As the exact number of baud clocks that each
bit was transmitted for is known, calculating the mid-point for sampling is not difficult, that is
every 16 baud clocks after the mid-point sample of the start bit.
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Serial Data In Start ; Data Bit 0 (LSE) N, Data Bit 1 ;
Yt
L L I B
8 16 16
Fig. 15-4 UART baud rate

FIFO Support

1. NONE FIFO MODE

If FIFO support is not selected, then no FIFOs are implemented and only a single receive

data byte and transmit data byte can be stored at a time in the RBR and THR.

2. FIFO MODE

The FIFO depth of UARTO/UART1/UART2/UART3/UART4/UARTS is 64bytes. The FIFO mode of all

the UART is enabled by register FCR[0].

Interrupts

The following interrupt types can be enabled with the IER register.

® Receiver Error

Receiver Data Available

Character Timeout (in FIFO mode only)

Transmitter Holding Register Empty at/below threshold (in Programmable THRE

Interrupt mode)

® Modem Status

DMA Support

The UART supports DMA signaling with the use of two output signals (dma_tx_req_n and

dma_rx_reqg_n) to indicate when data is ready to be read or when the transmit FIFO is

empty.

The dma_tx_req_n signal is asserted under the following conditions:

® \When the Transmitter Holding Register is empty in non-FIFO mode.

® When the transmitter FIFO is empty in FIFO mode with Programmable THRE interrupt
mode disabled.

® When the transmitter FIFO is at, or below the programmed threshold with
Programmable THRE interrupt mode enabled.

The dma_rx_req_n signal is asserted under the following conditions:

® \When there is a single character available in the Receive Buffer Register in hon-FIFO
mode.

® When the Receiver FIFO is at or above the programmed trigger level in FIFO mode.

Auto Flow Control

The UART can be configured to have a 16750-compatible Auto RTS and Auto CTS serial data

flow control mode available. If FIFOs are not implemented, then this mode cannot be

selected. When Auto Flow Control mode has been selected, it can be enabled with the

Modem Control Register (MCR[5]). Following figure shows a block diagram of the Auto Flow

Control functionality.

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 310



RK3308 TRM-Part1

- Receiver Receiver Tr(ansmitter
] FIFO erial sin sout Parallel .
| o 1 i e
Parallel) Serial)
enable
A
Threshold P 4 Au:’foaTs
Detection | ! Auto RTS | o= i 4 Control
Flow
Control
e . Il>~o - cts
§ Transmitter y i
o] Transmit Receiver Receiver
™ FIFo P (Parallel | oy si| (Serial [™ FFO [T™
.(o.. - 10-
Serial) Parallel)
enable
A
Auto CTS Threshold
Flow dds__n ts_n[ Auto RTS Detection
Control Flow
Control < rts
cts<_0<{

Fig. 15-5 UART Auto flow control block diagram
Auto RTS - Becomes active when the following occurs:
® Auto Flow Control is selected during configuration
FIFOs are implemented
RTS (MCR[1] bit and MCR[5]bit are both set)
FIFOs are enabled (FCR[0]) bit is set)
SIR mode is disabled (MCR[6] bit is not set)
This character

was received because rts_n was not detected before next
character entered the sending-UART's transmitter

sin  \start/ Character T| stop

rs_n /

RX FIFO Read

T = Receiver FIFO Threshold Value

Fig. 15-6 UART AUTO RTS TIMING
Auto CTS - becomes active when the following occurs:
® Auto Flow Control is selected during configuration
FIFOs are implemented
AFCE (MCR[5] bit is set)
FIFOs are enabled through FIFO Control Register FCR[0] bit
SIR mode is disabled (MCR[6] bit is not set)

start /Data Bits | stop start / Data Bits [stop start / Data Bits | stop

Disabled
cts_n

Fig. 15-7 UART AUTO CTS TIMING

15.4 Register Description
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15.4.1 Registers Summary

Name Offset |Size Reset Description
Value

UART RBR 0x0000 W 0x00000000 |Receive Buffer Register
UART THR 0x0000 w 0x00000000 |Transmit Holding Register
UART DLL 0x0000 W 0x00000000 |Divisor Latch (Low)
UART DLH 0x0004 W 0x00000000 |Divisor Latch (High)
UART IER 0x0004 W 0x00000000 |Interrupt Enable Register
UART IIR 0x0008 W 0x00000001 |Interrupt Identification Register
UART FCR 0x0008 W 0x00000000 |FIFO Control Register
UART LCR 0x000c w 0x00000000 |Line Control Register
UART MCR 0x0010 w 0x00000000 |Modem Control Register
UART LSR 0x0014 w 0x00000060 |Line Status Register
UART MSR 0x0018 w 0x00000000 |Modem Status Register
UART SCR 0x001c W 0x00000000 |Scratchpad Register
UART SRBR 0x0030 W 0x00000000 [Shadow Receive Buffer Register
UART STHR 0x006¢ W 0x00000000 |Shadow Transmit Holding Register
UART FAR 0x0070 w 0x00000000 |FIFO Access Register
UART TFR 0x0074 w 0x00000000 |Transmit FIFO Read
UART RFW 0x0078 W 0x00000000 |Receive FIFO Write
UART USR 0x007c w 0x00000006 [UART Status Register
UART TFL 0x0080 W 0x00000000 |Transmit FIFO Level
UART RFL 0x0084 w 0x00000000 [Receive FIFO Level
UART SRR 0x0088 w 0x00000000 |Software Reset Register
UART SRTS 0x008c W 0x00000000 |Shadow Request to Send
UART SBCR 0x0090 W 0x00000000 [Shadow Break Control Register
UART SDMAM 0x0094 W 0x00000000 |Shadow DMA Mode
UART SFE 0x0098 W 0x00000000 |Shadow FIFO Enable
UART SRT 0x009c W 0x00000000 [Shadow RCVR Trigger
UART STET 0x00a0 w 0x00000000 |Shadow TX Empty Trigger
UART HTX 0x00a4 W 0x00000000 [Halt TX
UART DMASA 0x00a8 W 0x00000000 |DMA Software Acknowledge
UART CPR 0x00f4 w 0x00000000 |[Component Parameter Register
UART UCV 0x00f8 w 0x3330382a |UART Component Version
UART CTR 0x00fc w 0x44570110 |Component Type Register

15.4.2 Detail Register Description

UART RBR

Address: Operational Base + offset (0x0000)

Bit |Attr| Reset Value

Description

31:8 |RO [0x0 reserved
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Bit

Attr

Reset Value

Description

7:0

RW

0x00

data_input

Data byte received on the serial input port (sin) in UART mode, or
the serial infrared input (sir_in) in infrared mode. The data in this
register is valid only if the Data Ready (DR) bit in the Line Status
Register (LCR) is set.

If in non-FIFO mode (FIFO_MODE == NONE) or FIFOs are
disabled (FCR[O0] set to zero), the data in the RBR must be read
before the next data arrives, otherwise it is overwritten, resulting
in an over-run error.

If in FIFO mode (FIFO_MODE != NONE) and FIFOs are enabled
(FCR[O] set to one), this register accesses the head of the receive
FIFO. If the receive FIFO is full and this register is not read
before the next data character arrives, then the data already in
the FIFO is preserved, but any incoming data are lost and an
over-run error occurs.

UART THR

Address: Operational Base + offset (0x0000)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved

7:0

RW

0x00

data_output

Data to be transmitted on the serial output port (sout) in UART
mode or the serial infrared output (sir_out_n) in infrared mode.
Data should only be written to the THR when the THR Empty
(THRE) bit (LSR[5]) is set.

If in non-FIFO mode or FIFOs are disabled (FCR[0] = 0) and
THRE is set, writing a single character to the THR clears the
THRE. Any additional writes to the THR before the THRE is set
again causes the THR data to be overwritten.

If in FIFO mode and FIFOs are enabled (FCR[0] = 1) and THRE is
set, x number of characters of data may be written to the THR
before the FIFO is full. The number x (default=16) is determined
by the value of FIFO Depth that you set during configuration. Any
attempt to write data when the FIFO is full results in the write
data being lost.

UART DLL

Address: Operational Base + offset (0x0000)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved
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Bit |Attr| Reset Value Description

baud_rate_divisor_L
Lower 8-bits of a 16-bit, read/write, Divisor Latch register that
contains the baud rate divisor for the UART. This register may
only be accessed when the DLAB bit (LCR[7]) is set and the UART
is not busy (USR[O0] is zero).
The output baud rate is equal to the serial clock (sclk) frequency

7:0 |RW |0x00 divided by sixteen times the value of the baud rate divisor, as
follows: baud rate = (serial clock freq) / (16 * divisor).
Note that with the Divisor Latch Registers (DLL and DLH) set to
zero, the baud clock is disabled and no serial communications
occur. Also, once the DLH is set, at least 8 clock cycles of the
slowest Uart clock should be allowed to pass before transmitting
or receiving data.

UART DLH

Address: Operational Base + offset (0x0004)

Bit |Attr| Reset Value Description

31:8 [RO |0x0 reserved
baud_rate_divisor_H

7:0 |RW |0x00 Upper 8 bits of a 16-bit, read/write, Divisor Latch register that
contains the baud rate divisor for the UART.

UART IER

Address: Operational Base + offset (0x0004)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved

RW

0x0

prog_thre_int_en

Programmable THRE Interrupt Mode Enable.

This is used to enable/disable the generation of THRE Interrupt.
1'b0: disabled

1'b1l: enabled

6:4

RO

0x0

reserved

RW

0x0

modem_status_int_en

Enable Modem Status Interrupt.

This is used to enable/disable the generation of Modem Status
Interrupt. This is the fourth highest priority interrupt.

1'b0: disabled

1'bl: enabled

RW

0x0

receive_line_status_int_en

Enable Receiver Line Status Interrupt.

This is used to enable/disable the generation of Receiver Line
Status Interrupt. This is the highest priority interrupt.

1'b0: disabled

1'b1l: enabled

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 314




RK3308 TRM-Part1

Bit

Attr

Reset Value

Description

RW

0x0

trans_hold_empty_int_en
Enable Transmit Holding Register Empty Interrupt

RW

0x0

receive_data_available_int_en

Enable Received Data Available Interrupt.

This is used to enable/disable the generation of Received Data
Available Interrupt and the Character Timeout Interrupt (if in
FIFO mode and FIFOs enabled). These are the second highest
priority interrupts.

1'b0: disabled

1'bl: enabled

UART_IIR
Address: Operational Base + offset (0x0008)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved

7:6

RO

0x0

fifos_en

FIFOs Enabled.

This is used to indicate whether the FIFOs are enabled or
disabled.

2'b00: disabled

2'bl1l: enabled

5:4

RO

0x0

reserved

3:0

RO

Ox1

int_id

Interrupt ID.

This indicates the highest priority pending interrupt which can be
one of the following types:
4'b0000: modem status
4'b0001: no interrupt pending
4'b0010: THR empty

4'b0100: received data available
4'b0110: receiver line status
4'b0111: busy detect

4'b1100: character timeout

UART FCR

Address: Operational Base + offset (0x0008)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved
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Bit |Attr| Reset Value Description
rcvr_trigger
RCVR Trigger.
This is used to select the trigger level in the receiver FIFO at
which the Received Data Available Interrupt is generated. In auto
flow control mode it is used to determine when the rts_n signal is
2.6 |lwo loxo de-asserted. It also determines when the dma_rx_req_n signal is
asserted in certain modes of operation. The following trigger
levels are supported:
2'b00: 1 character in the FIFO
2'b01: FIFO 1/4 full
2'b10: FIFO 1/2 full
2'b11: FIFO 2 less than ful
tx_empty_trigger
TX Empty Trigger.
This is used to select the empty threshold level at which the THRE
Interrupts are generated when the mode is active. It also
determines when the dma_tx_req_n signal is asserted when in
5:4 (WO |0x0 certain modes of operation. The following trigger levels are
supported:
2'b00: FIFO empty
2'b01: 2 characters in the FIFO
2'b10: FIFO 1/4 full
2'b11: FIFO 1/2 full
dma_mode
DMA Mode.
This determines the DMA signalling mode used for the
3 WO |0x0 dma_tx_req_n and dma_rx_req_n output signals when additional
DMA handshaking signals are not selected .
1'b0: mode 0
1'bl: mode 1
xmit_fifo_reset
XMIT FIFO Reset.
This resets the control portion of the transmit FIFO and treats the
2 WO (0x0 FIFO as empty. This also de-asserts the DMA TX request and
single signals when additional DMA handshaking signals are
selected . Note that this bit is 'self-clearing'. It is not necessary to
clear this bit.
rcvr_fifo_reset
RCVR FIFO Reset.
This resets the control portion of the receive FIFO and treats the
1 WO (0x0 FIFO as empty. This also de-asserts the DMA RX request and

single signals when additional DMA handshaking signals are
selected. Note that this bit is 'self-clearing'. It is not necessary to
clear this bit.
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Bit |Attr| Reset Value Description
fifo_en
0 Wo loxo FIFO Enable. This enables/disables the transmit (XMIT) and
receive (RCVR) FIFOs. Whenever the value of this bit is changed
both the XMIT and RCVR controller portion of FIFOs is reset.
UART LCR
Address: Operational Base + offset (0x000c¢)
Bit |Attr| Reset Value Description
31:8 |RO |0x0 reserved
div_lat_access
Divisor Latch Access Bit.
Writeable only when UART is not busy (USR[0] is zero), always
7 RW |0x0 readable. This bit is used to enable reading and writing of the
Divisor Latch register (DLL and DLH) to set the baud rate of the
UART. This bit must be cleared after initial baud rate setup in
order to access other registers.
break_ctrl
Break Control Bit.
This is used to cause a break condition to be transmitted to the
receiving device. If set to one the serial output is forced to the
6 RW lox0 spacing (logic Q) state. When not in Loopback Mode, as
determined by MCR[4], the sout line is forced low until the Break
bit is cleared. If MCR[6] set to one, the sir_out_n line is
continuously pulsed. When in Loopback Mode, the break condition
is internally looped back to the receiver and the sir_out_n line is
forced low.
5 RO |0x0 reserved
even_parity_sel
Even Parity Select.
Writeable only when UART is not busy (USR[0] is zero), always
4 RW |0x0 readable. This is used to select between even and odd parity,
when parity is enabled (PEN set to one). If set to one, an even
number of logic 1s is transmitted or checked. If set to zero, an
odd number of logic 1s is transmitted or checked
parity_en
Parity Enable.
Writeable only when UART is not busy (USR[O0] is zero), always
readable. This bit is used to enable and disable parity generation
3 RW [0x0 o . . .
and detection in transmitted and received serial character
respectively.
1'b0: parity disabled
1'b1: parity enabled
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Bit

Attr

Reset Value

Description

RW

0x0

stop_bits_num

Number of stop bits.

Writeable only when UART is not busy (USR[0] is zero), always
readable. This is used to select the number of stop bits per
character that the peripheral transmits and receives. If set to
zero, one stop bit is transmitted in the serial data.If set to one
and the data bits are set to 5 (LCR[1:0] set to zero) one and a
half stop bits is transmitted. Otherwise, twostop bits are
transmitted. Note that regardless of the number of stop bits
selected, the receiver checks only the first stop bit.

1'b0: 1 stop bit

1'b1: 1.5 stop bits when DLS (LCR[1:0]) is zero, else 2 stop bit.

1:0

RW

0x0

data_length_sel

Data Length Select.

Writeable only when UART is not busy (USR[0] is zero), always
readable. This is used to select the number of data bits per
character that the peripheral transmits and receives. The number
of bit that may be selected areas follows:

2'b00: 5 bits

2'b01: 6 bits

2'b10: 7 bits

2'b11: 8 bits

UART MCR
Address: Operational Base + offset (0x0010)

Bit

Attr

Reset Value

Description

31:7

RO

0x0

reserved

RW

0x0

sir_mode_en

SIR Mode Enable.

This is used to enable/disable the IrDA SIR Mode .
1'b0: IrDA SIR Mode disabled

1'b1: IrDA SIR Mode enabled

RW

0x0

auto_flow_ctrl_en

Auto Flow Control Enable.

1'b0: Auto Flow Control Mode disabled
1'b1: Auto Flow Control Mode enabled

RW

0x0

loopback

LoopBack Bit.

This is used to put the UART into a diagnostic mode for test
purposes
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Bit

Attr

Reset Value

Description

RW

0x0

out2

ouT2.

This is used to directly control the user-designated Output2
(out2_n) output. The value written to this location is inverted and
driven out on out2_n, that is:

1'b0: out2_n de-asserted (logic 1)

1'b1: out2_n asserted (logic 0)

RW

0x0

outl
OuUT1

RW

0x0

reg_to_send

Request to Send.

This is used to directly control the Request to Send (rts_n)
output. The Request To Send (rts_n) output is used to inform the
modem or data set that the UART is ready to exchange data.

RW

0x0

data_terminal_ready

Data Terminal Ready.

This is used to directly control the Data Terminal Ready (dtr_n)
output. The value written to this location is inverted and driven
out on dtr_n, that is:

1'b0: dtr_n de-asserted (logic 1)

1'b1: dtr_n asserted (logic 0)

UART LSR

Address: Operational Base + offset (0x0014)

Bit |Attr| Reset Value Description
31:8 |RO |0x0 reserved
receiver_fifo_error
Receiver FIFO Error bit. This bit is relevant FIFOs are enabled
2 RO |ox0 (FCR[O] set to one). This is used to indicate if there is at least
one parity error, framing error, or break indication in the FIFO.
1'b0: no error in RX FIFO
1'b1: error in RX FIFO
trans_empty
Transmitter Empty bit. If FIFOs enabled (FCR[0] set to one), this
6 RO lox1 bit is set whenever the Transmitter Shift Register and the FIFO

are both empty. If FIFOs are disabled, this bit is set whenever the
Transmitter Holding Register and the Transmitter Shift Register
are both empty.
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Bit |Attr| Reset Value Description

trans_hold_reg_empty

Transmit Holding Register Empty bit.

If THRE mode is disabled (IER[7] set to zero) and regardless of
FIFO's being implemented/enabled or not, this bit indicates that
the THR or TX FIFO is empty.

This bit is set whenever data is transferred from the THR or TX
5 RO |[0Ox1 FIFO to the transmitter shift register and no new data has been
written to the THR or TX FIFO. This also causes a THRE Interrupt
to occur, if the THRE Interrupt is enabled. If IER[7] set to one
and FCR[0] set to one respectively, the functionality is switched
to indicate the transmitter FIFO is full, and no longer controls
THRE interrupts, which are then controlled by the FCR[5:4]
threshold setting

break_int

Break Interrupt bit.

This is used to indicate the detection of a break sequence on the
serial input data.

4 RO [0x0

framing_error

Framing Error bit.

3 RO |0x0 This is used to indicate the occurrence of a framing error in the
receiver. A framing error occurs when the receiver does not
detect a valid STOP bit in the received data.

parity_eror

Parity Error bit.

This is used to indicate the occurrence of a parity error in the
receiver if the Parity Enable (PEN) bit (LCR[3]) is set.

2 RO (0x0

overrun_error
Overrun error bit.

1 RO (0xO0 This is used to indicate the occurrence of an overrun error. This
occurs if a new data character was received before the previous
data was read.

data_ready

Data Ready bit.

This is used to indicate that the receiver contains at least one
character in the RBR or the receiver FIFO.

1'b0: no data ready

1'b1: data ready

0 RO |[0x0

UART MSR
Address: Operational Base + offset (0x0018)

Bit |Attr| Reset Value Description

31:8 |RO |0x0 reserved
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Bit |Attr| Reset Value Description

data_carrior_detect

Data Carrier Detect.

This is used to indicate the current state of the modem control
line decd_n.

7 RO [0x0

ring_indicator

Ring Indicator.

This is used to indicate the current state of the modem control
line ri_n.

6 RO |0x0

data_set_ready

Data Set Ready.

This is used to indicate the current state of the modem control
line dsr_n.

5 RO |0x0

clear_to_send

Clear to Send.

This is used to indicate the current state of the modem control
line cts_n.

4 RO [0x0

delta_data_carrier_detect

Delta Data Carrier Detect.

This is used to indicate that the modem control line ded_n has
changed since the last time the MSR was read.

3 RO (0x0

trailing_edge_ring_indicator

Trailing Edge of Ring Indicator. This is used to indicate that a
change on the input ri_n (from an active-low to an inactive-high
state) has occurred since the last time the MSR was read.

2 RO [0x0

delta_data_set_ready

Delta Data Set Ready.

This is used to indicate that the modem control line dsr_n has
changed since the last time the MSR was read.

1 RO [0x0

delta_clear_to_send

Delta Clear to Send.

This is used to indicate that the modem control line cts_n has
changed since the last time the MSR was read.

0 RO |0x0

UART_SCR
Address: Operational Base + offset (0x001c)
Bit |Attr| Reset Value Description

31:8 [RO |0x0 reserved
temp_store_space

7:0 [RW [0x00 This register is for programmers to use as a temporary storage
space

UART SRBR

Address: Operational Base + offset (0x0030)
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Bit |Attr| Reset Value Description

31:8 |RO |0x0 reserved
shadow_rbr
This is a shadow register for the RBR and has been allocated
sixteen 32-bit locations so as to accommodate burst accesses
from the master. This register contains the data byte received on
the serial input port (sin) in UART mode or the serial infrared
input (sir_in) in infrared mode. The data in this register is valid
only if the Data Ready (DR) bit in the Line status Register (LSR)
is set.

7:0 RO 10x00 If FIFOs are disabled (FCR[0] set to zero), the data in the RBR
must be read before the next data arrives, otherwise it is
overwritten, resulting in an overrun error.

If FIFOs are enabled (FCR[0] set to one), this register accesses
the head of the receive FIFO. If the receive FIFO is full and this
register is not read before the next data character arrives, then
the data already in the FIFO are preserved, but any incoming
data is lost. An overrun error also occurs.

UART_STHR

Address: Operational Base + offset (0x006c¢)

Bit |Attr| Reset Value Description

31:8 |RO |0x0 reserved
shadow_thr

7:0 RO 10x00 This is a shadow register for the THR.

UART FAR

Address: Operational Base + offset (0x0070)

Bit |Attr| Reset Value Description

31:1 |RO |0x0 reserved
fifo_access_test_en
This register is use to enable a FIFO access mode for testing, so
that the receive FIFO can be written by the master and the
transmit FIFO can be read by the master when FIFOs are

0 RW [0x0 implemented and enabled. When FIFOs are not enabled it allows
the RBR to be written by the master and the THR to be read by
the master.
1'b0: FIFO access mode disabled
1'b1: FIFO access mode enabled

UART TFR

Address: Operational Base + offset (0x0074)

Bit

Attr

Reset Value

Description

31:8

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

7:0

RO

0x00

trans_fifo_read

Transmit FIFO Read.

These bits are only valid when FIFO access mode is enabled
(FAR[O] is set to one).When FIFOs are implemented and enabled,
reading this register gives the data at the top of the transmit
FIFO. Each consecutive read pops the transmit FIFO and gives
the next data value that is currently at the top of the FIFO

UART_ RFW
Address: Operational Base + offset (0x0078)

Bit

Attr

Reset Value

Description

31:10

RO

0x0

reserved

WO

0x0

receive_fifo_framing_error

Receive FIFO Framing Error.

These bits are only valid when FIFO access mode is enabled
(FAR[O] is set to one).

WO

0x0

receive_fifo_parity_error

Receive FIFO Parity Error.

These bits are only valid when FIFO access mode is enabled
(FAR[O] is set to one).

7:0

WO

0x00

receive_fifo_write

Receive FIFO Write Data.

These bits are only valid when FIFO access mode is enabled
(FAR[O] is set to one). When FIFOs are enabled, the data that is
written to the RFWD is pushed into the receive FIFO. Each
consecutive write pushes the new data to the next write location
in the receive FIFO.

When FIFOs not enabled, the data that is written to the RFWD is
pushed into the RBR

UART USR

Address: Operational Base + offset (0x007¢)

Bit |Attr| Reset Value Description
31:5 |[RO [0x0 reserved
receive_fifo_full
Receive FIFO Full.
4 RO |0x0 This is used to indicate that the receive FIFO is completely full.

1'b0: Receive FIFO not full
1'b1: Receive FIFO Full
This bit is cleared when the RX FIFO is no longer full.
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Bit |Attr| Reset Value Description

receive_fifo_not_empty

Receive FIFO Not Empty.

This is used to indicate that the receive FIFO contains one or
3 RO |0x0 more entries.

1'b0: Receive FIFO is empty

1'b1: Receive FIFO is not empty

This bit is cleared when the RX FIFO is empty.

trasn_fifo_empty

Transmit FIFO Empty.

This is used to indicate that the transmit FIFO is completely
2 RO |0x1 empty.

1'b0: Transmit FIFO is not empty

1'bl: Transmit FIFO is empty

This bit is cleared when the TX FIFO is no longer empty.

trans_fifo_not_full

Transmit FIFO Not Full.

This is used to indicate that the transmit FIFO in not full.
1'b0: Transmit FIFO is full

1'b1: Transmit FIFO is not full

This bit is cleared when the TX FIFO is full.

1 RO (Ox1

uart_busy

UART Busy. This is indicates that a serial transfer is in progress,
0 RO |0x0 when cleared indicates that the uart is idle or inactive.

1'b0: Uart is idle or inactive

1'b1: Uart is busy (actively transferring data)

UART_TFL
Address: Operational Base + offset (0x0080)
Bit |Attr| Reset Value Description
31:5 [RO |0x0 reserved
trans_fifo_level
4:0 |RW [0x00 Transmit FIFO Level. This is indicates the number of data entries
in the transmit FIFO.
UART_RFL
Address: Operational Base + offset (0x0084)
Bit |Attr| Reset Value Description
31:5 |RO |0x0 reserved
receive_fifo_level
4:0 |RO |[0x00 Receive FIFO Level. This is indicates the number of data entries
in the receive FIFO.
UART SRR

Address: Operational Base + offset (0x0088)
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Bit |Attr| Reset Value Description
31:3 [RO |0x0 reserved
xmit_fifo_reset
2 WO (0x0 XMIT FIFO Reset.

This is a shadow register for the XMIT FIFO Reset bit (FCR[2]).
rcvr_fifo_reset

1 WO (0x0 RCVR FIFO Reset.
This is a shadow register for the RCVR FIFO Reset bit (FCR[1]).
uart_reset
UART Reset.

0 WO |0x0 This asynchronously resets the Uart and synchronously removes

the reset assertion. For a two clock implementation both pclk and
sclk domains are reset.

UART_SRTS
Address: Operational Base + offset (0x008c)

Bit |Attr| Reset Value Description
31:1 (RO |0x0 reserved
shadow_req_to_send
Shadow Request to Send.
0 RW |0x0 This is a shadow register for the RTS bit (MCR[1]), this can be
used to remove the burden of having to performing a read-
modify-write on the MCR.

UART SBCR
Address: Operational Base + offset (0x0090)

Bit |Attr| Reset Value Description
31:1 |RO |0x0 reserved
shadow_break_ctrl
Shadow Break Control Bit.
0 RW (0xO0 This is a shadow register for the Break bit (LCR[6]), this can be
used to remove the burden of having to performing a read modify
write on the LCR.

UART SDMAM
Address: Operational Base + offset (0x0094)

Bit |Attr| Reset Value Description
31:1 |RO |0x0 reserved
shadow_dma_mode
0 RW |0x0 Shadow DMA Mode. This is a shadow register for the DMA mode
bit (FCR[3]).

UART_ SFE
Address: Operational Base + offset (0x0098)
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Bit |Attr| Reset Value Description
31:1 [RO |0x0 reserved
shadow_fifo_en
0 RW (0xO0 Shadow FIFO Enable. Shadow FIFO Enable. This is a shadow
register for the FIFO enable bit (FCR[0]).
UART_SRT

Address: Operational Base + offset (0x009c¢)

Bit |Attr| Reset Value Description
31:2 (RO |0x0 reserved
shadow_rcvr_trigger
1:0 [(RW |0x0 Shadow RCVR Trigger. This is a shadow register for the RCVR
trigger bits (FCR[7:6]).
UART_ STET
Address: Operational Base + offset (0x00a0)
Bit |Attr| Reset Value Description
31:2 (RO |0x0 reserved
shadow_tx_empty_trigger
1:0 [(RW |0x0 Shadow TX Empty Trigger. This is a shadow register for the TX
empty trigger bits (FCR[5:4]).
UART HTX

Address: Operational Base + offset (0x00a4)

Bit |Attr| Reset Value Description
31:1 (RO |0x0 reserved
halt_tx_en
This register is use to halt transmissions for testing, so that the
0 RW |0x0 transmit FIFO can be filled by the master when FIFOs are

implemented and enabled.
1'b0: Halt TX disabled
1'b1: Halt TX enabled

UART DMASA

Address: Operational Base + offset (0x00a8)

Bit |Attr| Reset Value Description
31:1 [RO |0xO0 reserved
dma_software_ack
0 WO (0x0 This register is use to perform a DMA software acknowledge if a
transfer needs to be terminated due to an error condition.
UART CPR

Address: Operational Base + offset (0x00f4)
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Bit |Attr| Reset Value Description

31:24|RO |0x0 reserved

FIFO_MODE

8'h00: 0

8'h01: 16

23:16/RO |0x00 8'h02: 32

to

8'h80: 2048

8'h81- 8'hff: reserved

15:14(RO |0x0 reserved

DMA_EXTRA
13 RO |[0x0 1'b0: FALSE
1'bl: TRUE

UART_ADD_ENCODED_PARAMS
12 RO ([0x0 1'b0: FALSE
1'bl: TRUE

SHADOW
11 RO |[0x0 1'b0: FALSE
1'bl: TRUE

FIFO_STAT
10 RO [0x0 1'b0: FALSE
1'bl: TRUE

FIFO_ACCESS
9 RO [0x0 1'b0: FALSE
1'bl: TRUE

NEW_FEAT
8 RO [0x0 1'b0: FALSE
1'bl: TRUE

SIR_LP_MODE
7 RO (0x0 1'b0: FALSE
1'bl: TRUE

SIR_MODE
6 RO |0x0 1'b0: FALSE
1'bl: TRUE

THRE_MODE
5 RO |0x0 1'b0: FALSE
1'bl: TRUE

AFCE_MODE
4 RO |0x0 1'b0: FALSE
1'bl: TRUE

3:2 |RO [0x0 reserved

APB_DATA_WIDTH
2'b00: 8 bits

1:0 (RO |0x0 2'b01: 16 bits
2'b10: 32 bits
2'bl1: reserved
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UART UCV
Address: Operational Base + offset (0x00f8)
Bit |Attr| Reset Value Description
ver
31:0 1RO |0x3330382a ASCII value for each number in the version.
UART CTR

Address: Operational Base + offset (0x00fc)

Bit |Attr

Reset Value

Description

31:0 |RO

0x44570110

peripheral_id

This register contains the peripherals identification code.

15.5 Interface Description
Table 15-1 UART Interface Description

1

Modulepin Dir Pin name IOMUX
UARTO Interface

uart0_sin I GPIO2_A0/UARTO_RX/SPI0_MISO GRF_GPIO2A_IOMUX[1:0]=2'b01

uart0_sout 0 GPIO2_A1/UARTO_TX/SPI0O_MOSI GRF_GPIO2A_IOMUX[3:2]=2'b01

uart0_cts_n I GPIO2_A2/UARTO_CTSN/SPIO_CLK/I | GRF_GPIO2A_IOMUX[5:4]=2'b01
2C2_SDA

uart0_rts_n 0 GPIO2_A3/UARTO_RTSN/SPIO_CSNO | GRF_GPIO2A_IOMUX[7:6]=2'b01
/12C2_SCL

UART1 Interface

uartl_sin I GPIO1_DO/UART1_RX/I2CO_SDA/SPI | GRF_GPIO1D_IOMUX[1:0]= 2'b01
2_CLK

uartl_sout 0 GPIO1_D1/UART1_TX/I2CO_SCL/SPI | GRF_GPIO1D_IOMUX[3:2]= 2'b01
2_CSNO

uartl_cts_n I GPIO1_C6/UART1_CTSN/UART2_RX_ | GRF_GPIO1C_IOMUX_H[7:4]= 4'b0001
MO/SPI2_MISO/ITAG_TCK

uartl_rts_n o) GPIO1_C7/UART1_RTSN/UART2_TX_ | GRF_GPIO1C_IOMUX_H[11:8]=4'b000
M0/SPI2_MOSI/ITAG_TMS 1

UART2mO Interface

uart2mO0_sin I GPIO1_C6/UART1_CTSN/UART2_RX_ | GRF_GPIO1C_IOMUX_H[7:4]=4'b0010
MO/SPI2_MISO/ITAG_TCK

uart2mO_sout | O GPIO1_C7/UART1_RTSN/UART2_TX_ | GRF_GPIO1C_IOMUX_H[11:8]=4'b001
M0/SPI2_MOSI/ITAG_TMS 0

UART2m1 Interface

uart2mi_sin I GPI104_D2/SDMMC_D2/UART2_RX_M | GRF_GPIO4D_IOMUX[5:4]=2'b10
1

uart2mi_sout | O GPIO4_D3/SDMMC_D3/UART2_TX_M | GRF_GPIO4D_IOMUX[7:6]=2'b10

UART3 Interface
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Modulepin Dir Pin name IOMUX
uart3_sin I GPIO3_B4/FLASH_RDY/I2C3_SDA_M | GRF_GPIO3B_IOMUX[11:8]=4'b0100
1/SPI1_MOSI/UART3_RX
uart3_sout 0 GPIO3_B5/FLASH_CSNO/I2C3_SCL_ | GRF_GPIO3B_IOMUX[15:12]=4'b0100

M1/SPI1_CSNO/UART3_TX
UART4 Interface

uart4_sin I GPIO4_BO/UART4_RX GRF_GPIO4B_IOMUX[1:0]=2'b01
uart4_sout 0] GPIO4_B1/UART4_TX GRF_GPIO4B_IOMUX[3:2]= 2'b01
uart4_cts_n I GPIO4_A6/UART4_CTSN GRF_GPIO4A_IOMUX[13:12]=2'b01
uart4_rts_n 0] GPIO4_A7/UART4_RTSN GRF_GPIO4A_IOMUX[15:14]=2'b01

The I/0 interface of UART2 can be chosen by setting GRF_SOC_CON5[3:2]bit, if those bit is
set to 2'b01, UART2 uses the UART2m1 I/0 interface,if those bit is set to 2’b10,UART2 uses
the internal usbphy uart debug port.

15.6 Application Notes

15.6.1 None FIFO Mode Transfer Flow

IDLE

A

Set LCR[7] to
select DLL,DLH

Set LCR[1:0] to
select data width

Set DLL,DLH to
decide baud rate

A

Write data to THR
Set MCR to start
the transfer

Fig. 15-8 UART none fifo mode
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15.6.2 FIFO Mode Transfer Flow

IDLE

A

Set LCR[7] to
select DLL,DLH

Set LCR[1:0] to
select data width

A

Set FCR to enable Set DLL,DLH to
fifo mode decide baud rate

A

Write data to
THR/STHR
Set MCR to start
the transfer

\ 4

Fig. 15-9 UART Serial protocol
The UART is an APB slave performing:
Serial-to-parallel conversion on data received from a peripheral device.
Parallel-to-serial conversion on data transmitted to the peripheral device.
The CPU reads and writes data and control/status information through the APB interface.
The transmitting and receiving paths are buffered with internal FIFO memories enabling up
to 64-bytes to be stored independently in both transmit and receive modes. A baud rate
generator can generate a common transmit and receive internal clock input. The baud rates
will depend on the internal clock frequency. The UART will also provide transmit, receive and
exception interrupts to system. A DMA interface is implemented for improving the system
performance.

15.6.3 Baud Rate Calculation

UART clock generation

The following figures shows the UART clock generation.UARTO~4 source clocks can be
selected from five PLL outputs (XIN_OSCO_FUNC/DPLL_CLK_MUX/USBPHY_480M/
VPLL1_CLK_MUX/VPLLO_MUX).

UART clocks can be generated by 1 to 32 division of its source clock, or can be fractionally
divided again.
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dpll_clk_mux S$10_0
vpll0_clk_mux { DivFree
vpll1_clk_mux g b
@
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S12_0

[Py

clk_uart0 » UARTO
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—

S11.0
dpll_clk_mux $13.0
vpllO_clk_mux { DivFree . N
e ) . >
11_clk 2 %2 $15.0 @
clk_mi > 2
vpll1_clk_mux @ = clk_uart1 > UART1
usbphy_480m | & =
P isa2s |
i 0_fi
xin_osc0_func S14.0
dpll_clk_mux $16_0
vpll0_clk_mux { DivFree _ N
e ) ~ >
1_clk 2 e S18.0 2
vpll1_clk_mux e S ok uart2 | UART2
usbphy_480m | & =
P is2s |
i 0_fi
xin_osc0_func S17.0
dpll_clk_mux $19_0
vpll0_clk_mux DivFree ) N
e ) . >
II1_clk. 2 e S21.0
vpll1_clk_mux © clk_uart3 N UART3
usbphy_480m | &
xin_osc0_func
—

$20_0

dpll_clk_mux 8220

———>

vpllO_clk_mux { DivFree
— 1~32
vpll1_clk_mux
—

usbphy_480m
—

FracDiv

€l zes

clk_uart4 > UART4

xin_osc0_func
—

$23.0

Fig. 15-10 UART clock generation

UART baud rate configuration
The following table provides some reference configuration for different UART baud rates.
Table 15-2 UART baud rate configuration

Baud Rate Reference Configuration

115.2 Kbps | Configure DPLL to get 1200MHz clock output;

Divide 1200MHz clock by 46875/72 to get 1.8432MHz clock;
Configure UART_DLL to 1.

460.8 Kbps | Configure DPLL to get 1200MHz clock output;

Divide 1200MHz clock by 46875/288 to get 7.3728MHz clock;
Configure UART_DLL to 1.

921.6 Kbps | Configure DPLL to get 1200MHz clock output;

Divide 1200MHz clock by 46875/576 to get 14.7456MHz clock;
Configure UART_DLL to 1.

1.5 Mbps Choose DPLL to get 1200MHz clock output;

Divide 1200MHz clock by 50 to get 24MHz clock;

Configure UART_DLL to 1.

3 Mbps Choose DPLL to get 1200MHz clock output;

Divide 1200MHz clock by 1200/48 to get 48MHz clock;
Configure UART_DLL to 1.

4 Mbps Configure DPLL to get 1200MHz clock output;

Divide 1200MHz clock by 480/7.5 to get 64MHz clock;
Configure UART_DLL to 1.

15.6.4 CTS_n and RTS_n Polarity Configurable

The polarity of cts_n and rts_n ports can be configured by GRF registers.
® When grf_uart_cts_sel[*] is configured as 1'b1, cts_n is high active. Otherwise, lowactive.
® When grf_uart_rts_sel[*] is configured as 1'b1, rts_n is high active. Otherwise, lowactive.
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Table 15-3 UART baud rate configuration

UART

GRF_UART_CTS_SEL | GRF_UART_RTS_SEL

UARTO

GRF_SOC_CON3J[0] GRF_SOC_CON3J[5]

UART1

GRF_SOC_CON3[1] GRF_SOC_CON3[6]

UART2

GRF_SOC_CON3[2] GRF_SOC_CON3[7]

UART3

GRF_SOC_CON3[3] GRF_SOC_CON3[8]

UART4

GRF_SOC_CON3[4] GRF_SOC_CON3[9]

15.6.5 UART tx dma_req enable signal Configurable

Because uart tx dma_req signal auto drive high after system power up,and DMAC will take it
as a valid request, so RK3308 add a grf bit to mask uart tx dma_req when system power up.

®When grf_uart_dma_req_ctrl[*] is configured as 1'b0, dma_req is active. Otherwise,
dma_req is masked.This bit default value is 1, and it must be set to 0 after uart is

configured, otherwise, uart will not work correctly.

Table 15-4 UART dma_req enable configuration

UART

GRF_UART_DMA_REQ_CTRL

UARTO

GRF_SOC_CON3[10]

UART1

GRF_SOC_CON3[11]

UART2

GRF_SOC_CON3[12]

UART3

GRF_SOC_CON3[13]

UART4

GRF_SOC_CON3[14]
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Chapter 16 Pulse Width Modulation (PWM)

16.1 Overview

The pulse-width modulator (PWM) feature is very common in embedded systems. It
provides a way to generate a pulse periodic waveform for motor control or can act as a
digital-to-analog converter with some external components.
The PWM Module supports the following features:
® 4-built-in PWM channels
® Configurable to operate in capture mode
B Measures the high/low polarity effective cycles of this input waveform
Generates a single interrupt at the transition of input waveform polarity
32-bit high polarity capture register
32-bit low polarity capture register
32-bit current value register
The capture result can be stored in a FIFO, and the depth of FIFO is 8. The data of
FIFO can be read by CPU or DMA
B Channel 3 support 32-bits power key capture mode
B Support a input filter to remove glitch
® Configurable to operate in continuous mode or one-shot mode
B 32-bit period counter
32-bit duty register
32-bit current value register
Configurable PWM output polarity in inactive state and duty period pulse polarity
Period and duty cycle are shadow buffered. Change takes effect when the end of the
effective period is reached or when the channel is disabled
Programmable center or left aligned outputs, and change takes effect when the end
of the effective period is reached or when the channel is disabled
B 8-bit repeat counter for one-shot operation. One-shot operation will produce N + 1
periods of the waveform, where N is the repeat counter value, and generates a
single interrupt at the end of operation
B Continuous mode generates the waveform continuously, and does not generates any
interrupts
® pre-scaled operation to clk_pwm and then further scaled
® Available low-power mode to reduce power consumption when the channel is inactive.

16.2 Block Diagram

dma_req/ack

A

pwm_in[3:0]

PWM
\
g % » oe_n[3:0]
g uy)
- > 3 0 PWM Channel*4 > pwm_out(3:0]
Q g
0 <
® o

v
pwm_int/pwm_int_pwr

Fig. 16-1 PWM Block Diagram
The host processor gets access to PWM Register Block through the APB slave interface with
32-bit bus width, and asserts the active-high level interrupt. PWM only supports one
interrupt output, please refer to interrupt register to know the raw interrupt status when an
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interrupt is asserted.
PWM Channel is the control logic of PWM module, and controls the operation of PWM module
according to the configured working mode.

16.3 Function Description

The PWM supports three operation modes: capture mode, one-shot mode and continuous
mode. For the one-shot mode and the continuous mode, the PWM output can be configured
as the left-aligned mode or the center-aligned mode.

16.3.1 Capture mode

The capture mode is used to measure the PWM channel input waveform high/low effective
cycles with the PWM channel clock, and asserts an interrupt when the polarity of the input
waveform changes. The number of the high effective cycles is recorded in the
PWMx_PERIOD_HPC register, while the number of the low effective cycles is recorded in the

PWMx_DUTY_LPC register.

Notes: the PWM input waveform is doubled buffered when the PWM channel is working in order to filter
unexpected shot-time polarity transition, and therefore the interrupt is asserted several cycles after the
input waveform polarity changes, and so does the change of the values of PWMx_PERIOD_HPC and
PWMx_DUTY_LPC.

R |
] ]

Fig. 16-2 PWM Capture Mode

The capture result also can be stored in a FIFO. The FIFO has an almost full indicator. The
indicator can chose to use as an interrupt or DMA request. When it is used as an interrupt,
the data in FIFO can be read by CPU. When it is used as a DMA request, the data in FIFO
can be read through DMA. It also supports timeout interrupt when the data in FIFO has not
been read in a time threshold.

The PWM (only channel 3) support 32-bits power key capture mode. User can configure 10
power key to match, the interrupt will be asserted when the capture value match any one.

16.3.2 Continuous mode

pwm_in

pwm_int

The PWM channel generates a series of the pulses continuously as expected once the
channel is enabled with continuous mode.

In the continuous mode, the PWM output waveforms can be in one form of the two output
mode: left-aligned mode or center-aligned mode.

For the left-aligned output mode, the PWM channel firstly starts the duty cycle with the
configured duty polarity (PWMx_CTRL.duty_pol). Once duty cycle number
(PWMx_DUTY_LPC) is reached, the output is switched to the opposite polarity. After the
period number (PWMx_PERIOD_HPC) is reached, the output is again switched to the
opposite polarity to start another period of desired pulse.

Duty
pwm_out

Period

Fig. 16-3 PWM Continuous Left-aligned Output Mode
For the center-aligned output mode, the PWM channel firstly starts the duty cycle with the
configured duty polarity (PWMx_CTRL.duty_pol). Once one half of duty cycle number
(PWMx_DUTY_LPC) is reached, the output is switched to the opposite polarity. Then if there
is one half of duty cycle left for the whole period, the output is again switched to the
opposite polarity. Finally after the period nhumber (PWMx_PERIOD_HPC) is reached, the
output starts another period of desired pulse.

% Duty % Duty
pwm_out

Period
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Fig. 16-4 PWM Continuous Center-aligned Output Mode
Once disable the PWM channel, the channel stops generating the output waveforms and
output polarity is fixed as the configured inactive polarity (PWMx_CTRL.inactive_pol).
16.3.3 One-shot mode

Unlike the continuous mode, the PWM channel generates the output waveforms within the
configured periods (PWM_CTRL.rpt + 1), and then stops. At the same times, an interrupt is
asserted to inform that the operation has been finished.

There are also two output modes for the one-shot mode: the left-aligned mode and the
center-aligned mode.

16.4 Register Description

% Duty
—

pwm_out

Period

% Duty

/

pwm_int Start

=
1

Fig. 16-5 PWM One-shot Center-aligned Output Mode

16.4.1 Registers Summary

Name Offset |Size Reset Description
Value

PWM PWMO CNT 0x0000 |W 0x00000000 [PWM Channel 0 Counter Register
PWM Channel O Period

PWM PWMO PERIOD HPR |0x0004 |W 0x00000000 |Register/High Polarity Capture
Register
PWM Channel 0 Duty

PWM PWMO DUTY LPR 0x0008 |wW 0x00000000 |Register/Low Polarity Capture
Register

PWM PWMO CTRL 0x000c |W 0x00000000 |PWM Channel 0 Control Register

PWM PWM1 CNT 0x0010 |wW 0x00000000 |PWM Channel 1 Counter Register
PWM Channel 1 Period

PWM PWM1 PERIOD HPR ([0x0014 |W 0x00000000 |Register/High Polarity Capture
Register
PWM Channel 1 Duty

PWM PWM1 DUTY LPR 0x0018 |W 0x00000000 |Register/Low Polarity Capture
Register

PWM PWM1 CTRL 0x001c |W 0x00000000 [PWM Channel 1 Control Register

PWM PWM2 CNT 0x0020 |W 0x00000000 [PWM Channel 2 Counter Register
PWM Channel 2 Period

PWM PWM2 PERIOD HPR ([0x0024 |W 0x00000000 |Register/High Polarity Capture
Register
PWM Channel 2 Duty

PWM PWM2 DUTY LPR 0x0028 |wW 0x00000000 |Register/Low Polarity Capture
Register

PWM PWM2 CTRL 0x002c |W 0x00000000 |PWM Channel 2 Control Register

PWM PWM3 CNT 0x0030 |W 0x00000000 [PWM Channel 3 Counter Register
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Name Offset |Size Reset Description
Value
PWM Channel 3 Period
PWM PWM3 PERIOD HPR |[0x0034 |W 0x00000000 |Register/High Polarity Capture
Register
PWM Channel 3 Duty
PWM PWM3 DUTY LPR 0x0038 |w 0x00000000 |Register/Low Polarity Capture
Register
PWM PWM3 CTRL 0x003c |W 0x00000000 |PWM Channel 3 Control Register
PWM INTSTS 0x0040 |W 0x00000000 |Interrupt Status Register
PWM INT EN 0x0044 |W 0x00000000 |Interrupt Enable Register
PWM_FIFO CTRL 0x0050 |W  |0x00000000 | WM Channel 3 FIFO Mode
Control Register
PWM FIFO INTSTS 0x0054 |W 0x00000010 [FIFO Interrupts Status Register
PWM FIFO TOUTTHR 0x0058 |wW 0x00000000 |FIFO Timeout Threshold Register
PWM VERSION ID 0x005c |W 0x02120b34 |PWM Version ID Register
PWM FIFO 0x0060 |W 0x00000000 [FIFO Register
PWM PWRMATCH CTRL 0x0080 |wW 0x00000000 [Power Key Match Control Register
PWM PWRMATCH LPRE  |0x0084 |W  |0x238c22c4 | 0" Key Match Of Low Preload
Register
PWM PWRMATCH HPRE 0x0088 |W 0x11f81130 Pow.er Key Match Of High Preload
Register
PWM PWRMATCH LD 0x008c |W  |0x029401cc |FOWer Key Match Of Low Data
Register
gWM PWRMATCH HD ZER 0x0090 |W 0x029401.cc ;z\:voe;eK:i;;tl\;lftch Of High Data For
PWM_PWRMATCH HD ONE |0x0094 |W |ox06fe0636 | OWe" Key Match Of High Data For
One Register
PWM PWRMATCH VALUEO |[0x0098 |W 0x00000000 |Power Key Match Value 0 Register
PWM PWRMATCH VALUE1 |0x009c |W 0x00000000 |Power Key Match Value 1 Register
PWM PWRMATCH VALUE2 |[0x00a0 |W 0x00000000 [Power Key Match Value 2 Register
PWM PWRMATCH VALUE3 |[0x00a4 |W 0x00000000 (Power Key Match Value 3 Register
PWM PWRMATCH VALUE4 |[0x00a8 |W 0x00000000 (Power Key Match Value 4 Register
PWM PWRMATCH VALUES5 |[0x00ac |W 0x00000000 (Power Key Match Value 5 Register
PWM PWRMATCH VALUE6 |[0x00b0 |W 0x00000000 [Power Key Match Value 6 Register
PWM PWRMATCH VALUE7 |[0x00b4 |W 0x00000000 [Power Key Match Value 7 Register
PWM PWRMATCH VALUE8 |[0x00b8 |W 0x00000000 [Power Key Match Value 8 Register
PWM PWRMATCH VALUE9 |[0x00bc |W 0x00000000 [Power Key Match Value 9 Register
PWM PWM3 PWRCAPTURE Channel 3 Power Key Capture
VALUE 0x00cc |W 0x00000000 Value Register y ~ap
PWM_ FILTER CTRL 0x00d0 |W 0x00000000 [Filter Control Register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

16.4.2 Detail Register Description
PWM PWMO CNT

Address: Operational Base + offset (0x0000)
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Bit |Attr| Reset Value Description

CNT

The 32-bit indicates current value of PWM Channel 0 counter. The
counter runs at the rate of PWM clock.

The value ranges from 0 to (2732-1).

31:0 |[RO [0x00000000

PWM PWMO PERIOD HPR
Address: Operational Base + offset (0x0004)

Bit |Attr| Reset Value Description

PERIOD_HPR

If PWM is operated at the continuous mode or one-shot mode,
this value defines the period of the output waveform. Note that, if
the PWM is operated at the center-alighed mode, the period
should be an even one, and therefore only the bit [31:1] is taken
into account and bit [0] always considered as 0.

If PWM is operated at the capture mode, this value indicates the
effective high polarity cycles of input waveform. This value is
based on the PWM clock.

The value ranges from 0 to (27°32-1).

31:0 |RW [0x00000000

PWM PWMO DUTY_ LPR
Address: Operational Base + offset (0x0008)

Bit |Attr| Reset Value Description

DUTY_LPR

If PWM is operated at the continuous mode or one-shot mode,
this value defines the duty cycle of the output waveform. The
PWM starts the output waveform with duty cycle. Note that, if the
PWM is operated at the center-aligned mode, the period should
31:0 [RW |0x00000000 |be an even one, and therefore only the [31:1] is taken into
account.

If PWM is operated at the capture mode, this value indicates the
effective low polarity cycles of input waveform.

This value is based on the PWM clock. The value ranges from 0 to
(27~32-1).

PWM PWMO CTRL
Address: Operational Base + offset (0x000c)

Bit |Attr| Reset Value Description

rpt

This field defines the repeated effective periods of output
waveform in one-shot mode. The value N means N+1 repeated
effective periods.

31:24RW [0x00
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Bit

Attr

Reset Value

Description

23:16

RW

0x00

scale

This field defines the scale factor applied to prescaled clock. The
value N means the clock is divided by 2*N. If N is O, it means
that the clock is divided by 512(2*256).

15

RO

0x0

reserved

14:12

RW

0x0

prescale
This field defines the prescale factor applied to input clock. The
value N means that the input clock is divided by 2~N.

11:10

RO

0x0

reserved

RW

0x0

clk_sel

0: non-scaled clock is selected as PWM clock source. It means
that the prescale clock is directly used as the PWM clock source
1: scaled clock is selected as PWM clock source

RW

0x0

force_clk_en

0: disabled, when PWM channel is inactive state, the clk_pwm to
PWM Clock prescale module is blocked to reduce power
consumption.

1: enabled, the clk_pwm to PWM Clock prescale module is always
enable.

RW

0x0

ch_cnt_en
0: disabled
1: enabled

RW

0x0

conlock

pwm period and duty lock to previous configuration
0: disable lock

1: enable lock

RW

0x0

output_mode
0: left alighed mode
1: center aligned mode

RW

0x0

inactive_pol

This defines the output waveform polarity when PWM channel is
in inactive state. The inactive state means that PWM finishes the
complete waveform in one-shot mode or PWM channel is
disabled.

0: negative

1: positive

RW

0x0

duty_pol

This defines the polarity for duty cycle. PWM starts the output
waveform with duty cycle.

0: negative

1: positive
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Bit |Attr| Reset Value Description
pwm_mode
00: One shot mode. PWM produces the waveform within the
repeated times defined by PWMx_CTRL_rpt .

2:1 |RW |0x0 01: Continuous mode. PWM produces the waveform continuously
10: Capture mode. PWM measures the cycles of high/low polarity
of input waveform.

11: reserved
pwm_en

0 RW |0x0 0: disabled

1: enabled. If the PWM is worked in the one-shot mode, this bit
will be cleared at the end of operation

PWM PWM1 CNT

Address: Operational Base + offset (0x0010)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

CNT

The 32-bit indicates current value of PWM Channel 1 counter. The
counter runs at the rate of PWM clock.

The value ranges from 0 to (2732-1).

PWM PWM1 PERIOD HPR
Address: Operational Base + offset (0x0014)

Bit |Attr| Reset Value Description
PERIOD_HPR
If PWM is operated at the continuous mode or one-shot mode,
this value defines the period of the output waveform. Note that, if
the PWM is operated at the center-aligned mode, the period
31:0 IRW |0x00000000 should be an even one, and therefore only the bit [31:1] is taken

into account and bit [0] always considered as 0.

If PWM is operated at the capture mode, this value indicates the
effective high polarity cycles of input waveform.

This value is based on the PWM clock. The value ranges from 0 to
(27°32-1).

PWM PWM1 DUTY LPR

Address: Operational Base + offset (0x0018)
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Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

DUTY_LPR

If PWM is operated at the continuous mode or one-shot mode,
this value defines the duty cycle of the output waveform. The
PWM starts the output waveform with duty cycle. Note that, if the
PWM is operated at the center-aligned mode, the period should
be an even one, and therefore only the [31:1] is taken into
account.

If PWM is operated at the capture mode, this value indicates the
effective low polarity cycles of input waveform.

This value is based on the PWM clock. The value ranges from 0 to
(2732-1).

PWM PWM1 CTRL

Address: Operational Base + offset (0x001c¢)

Bit |Attr| Reset Value Description

rpt

31:24|RW |0x00 This field d.efines the repeated effective periods of output
waveform in one-shot mode. The value N means N+1 repeated
effective periods.
scale

>3:16|RW l0x00 This field defines the scal.e fa.ct.or applied to pres.caled. clock. The
value N means the clock is divided by 2*N. If N is O, it means
that the clock is divided by 512(2*256).

15 RO (0xO reserved
prescale

14:12(RW |0x0 This field defines the prescale factor applied to input clock. The
value N means that the input clock is divided by 2~N.

11:10|RO ([0OxO reserved
clk_sel

9 RW |0x0 0: non-scaled clock is selected as PWM clock source. It means
that the prescale clock is directly used as the PWM clock source
1: scaled clock is selected as PWM clock source
force_clk_en
0: disabled, when PWM channel is inactive state, the clk_pwm to

8 RW lox0 PWM CIoc!< prescale module is blocked to reduce power
consumption.
1: enabled, the clk_pwm to PWM Clock prescale module is always
enable.
ch_cnt_en

7 RW (0xO0 0: disabled
1: enabled
conlock

6 RW lox0 pwm period and duty lock to previous configuration

0: disable lock
1: enable lock

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 340




RK3308 TRM-Part1

Bit

Attr

Reset Value

Description

RW

0x0

output_mode
0: left aligned mode
1: center aligned mode

RW

0x0

inactive_pol

This defines the output waveform polarity when PWM channel is
in inactive state. The inactive state means that PWM finishes the
complete waveform in one-shot mode or PWM channel is
disabled.

0: negative

1: positive

RW

0x0

duty_pol

This defines the polarity for duty cycle. PWM starts the output
waveform with duty cycle.

0: negative

1: positive

2:1

RW

0x0

pwm_mode

00: One shot mode. PWM produces the waveform within the
repeated times defined by PWMx_CTRL_rpt

01: Continuous mode. PWM produces the waveform continuously
10: Capture mode. PWM measures the cycles of high/low polarity
of input waveform.

11: reserved

RW

0x0

pwm_en
0: disabled

1: enabled. If the PWM is worked in the one-shot mode, this bit
will be cleared at the end of operation

PWM PWM2 CNT

Address: Operational Base + offset (0x0020)

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

CNT

The 32-bit indicates current value of PWM Channel 2 counter. The
counter runs at the rate of PWM clock.

The value ranges from 0 to (2732-1).

PWM PWM2 PERIOD HPR

Address: Operational Base + offset (0x0024)
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Bit |Attr| Reset Value Description
PERIOD_HPR
If PWM is operated at the continuous mode or one-shot mode,
this value defines the period of the output waveform. Note that, if
the PWM is operated at the center-alighed mode, the period
31:0 IRW |0x00000000 should be an even one, and therefore only the bit [31:1] is taken

into account and bit [0] always considered as 0.

If PWM is operated at the capture mode, this value indicates the
effective high polarity cycles of input waveform.

This value is based on the PWM clock. The value ranges from 0 to
(2732-1).

PWM PWM2 DUTY LPR

Address: Operational Base + offset (0x0028)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

DUTY_LPR

If PWM is operated at the continuous mode or one-shot mode,
this value defines the duty cycle of the output waveform. The
PWM starts the output waveform with duty cycle. Note that, if the
PWM is operated at the center-aligned mode, the period should
be an even one, and therefore only the [31:1] is taken into
account.

If PWM is operated at the capture mode, this value indicates the
effective low polarity cycles of input waveform.

This value is based on the PWM clock. The value ranges from 0 to
(2732-1).

PWM PWM2 CTRL
Address: Operational Base + offset (0x002c¢)

Bit |Attr| Reset Value Description

rpt

31:24|RW |0x00 This field d.efines the repeated effective periods of output
waveform in one-shot mode. The value N means N+1 repeated
effective periods.
scale

53:16/RW |0x00 This fields defines the scafle f.ac.:tor applied to pre_scale.d clock. The
value N means the clock is divided by 2*N. If N is O, it means
that the clock is divided by 512(2*256).

15 RO [0x0 reserved
prescale

14:12|RW [0xO0 This field defines the prescale factor applied to input clock. The
value N means that the input clock is divided by 2~N.

11:10|{RO |0x0 reserved
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Bit |Attr| Reset Value Description

clk_sel

0: non-scaled clock is selected as PWM clock source. It means
that the prescale clock is directly used as the PWM clock source
1: scaled clock is selected as PWM clock source

9 RW [0x0

force_clk_en

0: disabled, when PWM channel is inactive state, the clk_pwm to
PWM Clock prescale module is blocked to reduce power
consumption.

1: enabled, the clk_pwm to PWM Clock prescale module is always
enable.

8 RW [0x0

ch_cnt_en
7 RW [0x0 0: disabled
1: enabled

conlock

pwm period and duty lock to previous configuration
0: disable lock

1: enable lock

6 RW [0x0

output_mode
5 RW |0x0 0: left aligned mode
1: center aligned mode

inactive_pol

This defines the output waveform polarity when PWM channel is
in inactive state. The inactive state means that PWM finishes the
4 RW |0x0 complete waveform in one-shot mode or PWM channel is
disabled.

0: negative

1: positive

duty_pol

This defines the polarity for duty cycle. PWM starts the output
3 RW |0x0 waveform with duty cycle.

0: negative

1: positive

pwm_mode

00: One shot mode. PWM produces the waveform within the
repeated times defined by PWMx_CTRL_rpt.

2:1 |RW |0x0 01: Continuous mode. PWM produces the waveform continuously
10: Capture mode. PWM measures the cycles of high/low polarity
of input waveform.

11: reserved

pwm_en
0: disabled

1: enabled. If the PWM is worked in the one-shot mode, this bit
will be cleared at the end of operation

0 RW |0x0

PWM PWM3 CNT
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Address: Operational Base + offset (0x0030)
Bit |Attr| Reset Value Description
CNT
The 32-bit indicates current value of PWM Channel 3 counter. The
counter runs at the rate of PWM clock.
The value ranges from 0 to (2732-1).

31:0 |[RO [0x00000000

PWM PWM3 PERIOD HPR
Address: Operational Base + offset (0x0034)

Bit |Attr| Reset Value Description

PERIOD_HPR

If PWM is operated at the continuous mode or one-shot mode,
this value defines the period of the output waveform. Note that, if
the PWM is operated at the center-aligned mode, the period
should be an even one, and therefore only the bit [31:1] is taken
into account and bit [0] always considered as 0.

If PWM is operated at the capture mode, this value indicates the
effective high polarity cycles of input waveform.

This value is based on the PWM clock. The value ranges from 0 to
(2732-1).

31:0 [RW [0x00000000

PWM PWM3 DUTY LPR
Address: Operational Base + offset (0x0038)

Bit |Attr| Reset Value Description

DUTY_LPR

If PWM is operated at the continuous mode or one-shot mode,
this value defines the duty cycle of the output waveform. The
PWM starts the output waveform with duty cycle. Note that, if the
PWM is operated at the center-aligned mode, the period should
31:0 |RW |0x00000000 |be an even one, and therefore only the [31:1] is taken into
account.

If PWM is operated at the capture mode, this value indicates the
effective low polarity cycles of input waveform.

This value is based on the PWM clock. The value ranges from 0 to
(27°32-1).

PWM PWM3 CTRL
Address: Operational Base + offset (0x003c¢)

Bit |Attr| Reset Value Description

rpt

This field defines the repeated effective periods of output
waveform in one-shot mode. The value N means N+1 repeated
effective periods.

31:24RW [0x00
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Bit

Attr

Reset Value

Description

23:16

RW

0x00

scale

This field defines the scale factor applied to prescaled clock. The
value N means the clock is divided by 2*N. If N is O, it means
that the clock is divided by 512(2*256).

15

RO

0x0

reserved

14:12

RW

0x0

prescale
This field defines the prescale factor applied to input clock. The
value N means that the input clock is divided by 2~N.

11:10

RO

0x0

reserved

RW

0x0

clk_sel

0: non-scaled clock is selected as PWM clock source. It means
that the prescale clock is directly used as the PWM clock source
1: scaled clock is selected as PWM clock source

RW

0x0

force_clk_en

0: disabled, when PWM channel is inactive state, the clk_pwm to
PWM Clock prescale module is blocked to reduce power
consumption.

1: enabled, the clk_pwm to PWM Clock prescale module is always
enable.

RW

0x0

ch_cnt_en
0: disabled
1: enabled

RW

0x0

conlock

pwm period and duty lock to previous configuration
0: disable lock

1: enable lock

RW

0x0

output_mode
0: left alighed mode
1: center aligned mode

RW

0x0

inactive_pol

This defines the output waveform polarity when PWM channel is
in inactive state. The inactive state means that PWM finishes the
complete waveform in one-shot mode or PWM channel is
disabled.

0: negative

1: positive

RW

0x0

duty_pol

This defines the polarity for duty cycle. PWM starts the output
waveform with duty cycle.

0: negative

1: positive
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Bit |Attr| Reset Value Description

pwm_mode
00: One shot mode. PWM produces the waveform within the
repeated times defined by PWMx_CTRL_rpt

2:1 |RW |0x0 01: Continuous mode. PWM produces the waveform continuously
10: Capture mode. PWM measures the cycles of high/low polarity
of input waveform.
11: reserved
pwm_en

0 RW |0x0 0: disabled

1: enabled. If the PWM is worked in the one-shot mode, this bit
will be cleared at the end of operation

PWM_INTSTS

Address: Operational Base + offset (0x0040)

Bit

Attr

Reset Value

Description

31:12

RO

0x0

reserved

11

RO

0x0

CH3_Pol

This bit is used in capture mode in order to identify the transition
of the input waveform when interrupt is generated. When bit is
1, please refer to PWM3_PERIOD_HPR to know the effective high
cycle of Channel 3 input waveform. Otherwise, please refer to
PWM3_PERIOD_LPR to know the effective low cycle of Channel 3
input waveform. Write 1 to CH3_IntSts will clear this bit.

10

RO

0x0

CH2_Pol

This bit is used in capture mode in order to identify the
transition of the input waveform when interrupt is generated.
When bit is 1, please refer to PWM2_PERIOD_HPR to know the
effective high cycle of Channel 2 input waveform. Otherwise,
please refer to PWM2_PERIOD_LPR to know the effective low
cycle of Channel 2 input waveform. Write 1 to CH2_IntSts will
clear this bit.

RO

0x0

CH1_Pol

This bit is used in capture mode in order to identify the
transition of the input waveform when interrupt is generated.
When bit is 1, please refer to PWM1_PERIOD_HPR to know the
effective high cycle of Channel 1 input waveform. Otherwise,
please refer to PWM1_PERIOD_LPR to know the effective low
cycle of Channel 1 input waveform. Write 1 to CH1_IntSts will
clear this bit.
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Bit |Attr| Reset Value Description

CHO_Pol

This bit is used in capture mode in order to identify the
transition of the input waveform when interrupt is generated.
When bit is 1, please refer to PWMO_PERIOD_HPR to know the
effective high cycle of Channel 0 input waveform. Otherwise,
please refer to PWMO_PERIOD_LPR to know the effective low
cycle of Channel 0 input waveform. Write 1 to CHO_IntSts will
clear this bit.

8 RO |0x0

W1 CH3_pwr_IntSts
7 0x0 0: Channel 3 power key Interrupt not generated
1: Channel 3 power key Interrupt generated

W1 CH2_pwr_IntSts
6 0x0 0: Channel 2 power key Interrupt not generated
1: Channel 2 power key Interrupt generated

W1 CH1_pwr_IntSts
5 0x0 0: Channel 1 power keylInterrupt not generated
1: Channel 1 power key Interrupt generated

CHO_pwr_IntSts
wi

4 c 0x0 0: Channel 0 power key Interrupt not generated
1: Channel 0 power key Interrupt generated
W1 CH3_IntSts
3 c 0x0 0: Channel 3 Interrupt not generated
1: Channel 3 Interrupt generated
W1 CH2_IntSts
2 c 0x0 0: Channel 2 Interrupt not generated
1: Channel 2 Interrupt generated
W1 CH1_IntSts
1 c 0x0 0: Channel 1 Interrupt not generated
1: Channel 1 Interrupt generated
W1 CHO_IntSts
0 c 0x0 0: Channel 0 Interrupt not generated

1: Channel 0 Interrupt generated

PWM INT EN
Address: Operational Base + offset (0x0044)

Bit |Attr| Reset Value Description
31:8 [RO |0x0 reserved
CH3_pwr_Int_en
7 RW |0x0 0: Channel 3 power key Interrupt disabled
1: Channel 3 power key Interrupt enabled
6:4 (RO |0x0 reserved
CH3_Int_en
3 RW |0x0 0: Channel 3 Interrupt disabled
1: Channel 3 Interrupt enabled
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Bit |Attr| Reset Value Description

CH2_Int_en
2 RW (0xO0 0: Channel 2 Interrupt disabled
1: Channel 2 Interrupt enabled

CH1 Int_en
1 RW (0xO0 0: Channel 1 Interrupt disabled
1: Channel 1 Interrupt enabled

CHO_Int_en
0 RW (0xO0 0: Channel 0 Interrupt disabled
1: Channel 0 Interrupt enabled

PWM FIFO CTRL
Address: Operational Base + offset (0x0050)

Bit |Attr| Reset Value Description
31:14|RO |0x0 reserved
dma_ch_sel
2'b00: Select PWMO
13:12|RW |0x0 2'b01: Select PWM1

2'b10: Select PWM2
2'bl1: Select PWM3

11 RO [0x0 reserved

dma_ch_sel_en

1'b1: Enable, use dma_ch_sel to select the channel to FIFO mode
10 RW |0x0 and DMA mode.

1'b0: Disable, select the channel PWM3 to FIFO mode and DMA
mode.

timeout_en

9 RW |0x0
X fifo timeout enable

dma_mode_en

8 RW |0x0 1'b1: enable
1'b0: disable
7 RO |0x0 reserved

almost_full_watermark

4 |RW
6 0x0 Almost full Watermark level

watermark_int_en

3 RW |0x0
X Watermark full interrupt

overflow_int_en

2 RW [0x0
When high, an interrupt asserts when the fifo overflow

full_int_en

1 RW [0x0
When high, an interrupt asserts when the FIFO is full.

fifo_mode_sel

RW
0 0x0 When high, PWM FIFO mode is activated

PWM_ FIFO INTSTS
Address: Operational Base + offset (0x0054)
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Bit |Attr| Reset Value Description
31:5 |RO ([0xO0 reserved
fifo_empty_status
4 RO |0x1 - =
X This bit indicates the FIFO is empty

3 wi 0x0 ti.n'\ieout_.intsts

C Timeout interrupt
5 wi 0x0 fifo_watermark_full_intsts

C This bit indicates the FIFO is Watermark Full
1 wi 0x0 fifo_overflow_intsts

C This bit indicates the FIFO is overflow
0 wi 0x0 fif(?_fu.I I_.i nt.sts |

C This bit indicates the FIFO is full

PWM FIFO TOUTTHR
Address: Operational Base + offset (0x0058)

Bit |Attr| Reset Value Description
31:20|RO |0x0 reserved
timeout_threshold
FIFO Timeout value(unit pwm clock)

19:0 |[RW |0x00000

PWM_VERSION 1D
Address: Operational Base + offset (0x005¢)

Bit |Attr| Reset Value Description
main_version

8'h0:Base version

8'h1:Support DMA mode

8'h2:Support DMA mode and Power key mode

31:24|RW |0x02

23:16|RW |0x12 minor_version

15:0 |RW |0Ox0b34 svn_version

PWM FIFO

Address: Operational Base + offset (0x0060)

Bit |Attr| Reset Value Description

pol

31 RO |ox0 This bit indicates the polarity of the lower 31-bit counter.
0: Low
1: High
cycle_cnt

30:0 [RO [0x00000000 |This 31-bit counter indicates the effective cycles of high/low
waveform.

PWM PWRMATCH CTRL
Address: Operational Base + offset (0x0080)
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Bit |Attr| Reset Value Description
31:16|RO |0x0 reserved
CH3_pwrkey_int_ctrl
15 RW (0xO0 0: Assert interrupt after key capture with power key match
1: Assert interrupt after key capture without power key match
14:12(RO |0x0 reserved
CH3_pwrkey_capture_ctrl
11 RW (0xO0 0: Capture the value after interrupt
1: Capture the value directly
10:8 (RO |0x0 reserved
CH3_pwrkey_polarity
7 RW (0xO0 0: pwm in polarity is positive
1: pwm in polarity is negative
6:4 |RO |0x0 reserved
CH3_pwrkey_enable
3 RW (0xO0 0: Disabled
1: Enabled
2:0 |RO |0x0 reserved

PWM PWRMATCH LPRE
Address: Operational Base + offset (0x0084)

Bit |Attr| Reset Value Description
31:16|RW |0x238c cnt_max
The maximum counter value
cnt_min

15:0 |RW |0x22c4

The minimum counter value

PWM PWRMATCH HPRE
Address: Operational Base + offset (0x0088)

Bit |Attr| Reset Value Description
t
31:16|RW |0x11f8 cnt_max
The maximum counter value
cnt_min

15:0 |RW |0x1130 .
The minimum counter value

PWM PWRMATCH LD
Address: Operational Base + offset (0x008c)

Bit |Attr| Reset Value Description
cht_m
31:16|RW |0x0294 —max
The maximum counter value
cnt_min

15:0 |RW |0x01cc

The minimum counter value

PWM PWRMATCH HD ZERO
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Address: Operational Base + offset (0x0090)

Bit |Attr| Reset Value Description
31:16|RW |0x0294 cnt_max

The maximum counter value

cnt_min
15:0 [RW |0x01lcc —m!

The minimum counter value

PWM PWRMATCH HD ONE
Address: Operational Base + offset (0x0094)

Bit |Attr| Reset Value Description
31:16|RW |0x06fe cnt_max
The maximum counter value
t mi
15:0 [RW |0x0636 cnt_min

The minimum counter value

PWM PWRMATCH VALUEO
Address: Operational Base + offset (0x0098)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUE1
Address: Operational Base + offset (0x009¢)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUE2

Address: Operational Base + offset (0x00a0)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUE3

Address: Operational Base + offset (0x00a4)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUE4
Address: Operational Base + offset (0x00a8)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

pwrkey_match_value
Power key match value
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PWM PWRMATCH VALUES5S
Address: Operational Base + offset (0x00ac)

Bit |Attr

Reset Value

Description

31:0 (RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUE6

Address: Operational Base + offset (0x00b0)

Bit |Attr

Reset Value

Description

31:0 (RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUE?7

Address: Operational Base + offset (0x00b4)

Bit |Attr

Reset Value

Description

31:0 (RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUES

Address: Operational Base + offset (0x00b8)

Bit |Attr

Reset Value

Description

31:0 (RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWRMATCH VALUE9
Address: Operational Base + offset (0x00bc)

Bit |Attr

Reset Value

Description

31:0 (RW

0x00000000

pwrkey_match_value
Power key match value

PWM PWM3 PWRCAPTURE VALUE
Address: Operational Base + offset (0x00cc)

Bit |Attr

Reset Value

Description

31:0 |RO

0x00000000

pwrkey_capture_value
Power key capture value

PWM FILTER CTRL
Address: Operational Base + offset (0x00d0)

Bit |Attr

Reset Value

Description

31:13|RO

0x0

reserved

12:4 [RW

0x000

filter _number
Filter window number
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Bit |Attr| Reset Value Description

CH3_input_filter_enable
3 RW [0xO0 0: Disabled
1: Enabled

CH2_input_filter_enable
2 RW [0xO0 0: Disabled
1: Enabled

CH1_input_filter_enable
1 RW [0xO0 0: Disabled
1: Enabled

CHO_input_filter_enable
0 RW [0xO0 0: Disabled
1: Enabled

16.5 Interface Description
Table 16-1 PWM Interface Description

Module Direction Pin Name IOMUX Setting
Pin
PWMO I/0 GPIO0_B5/PWMO GRF_GPIO0OB_IOMUX[11:10]=2'b01
PWM1 I/0 GPIO0_B6/PWM1 GRF_GPIO0OB_IOMUX[13:12]=2'b01
PWM2 I/0 GPIO0_B7/PWM2/I2C3_SDA_MO GRF_GPIOOB_IOMUX[15:14]=2'b01
PWM3 I/0 GPIO0_C0/PWM3/12C3_SCL_MO GRF_GPIOOC_IOMUX[1:0]=2'b01

Notes: I=input, O=output, I/O=input/output.
16.6 Application Notes

16.6.1 PWM Capture Mode Standard Usage Flow

1. Set PWM_PWMx_CTRL.pwm_en to ‘0’ to disable the PWM channel.

2. Choose the prescale factor and the scale factor for clk_pwm by programming
PWM_PWMx_CTRL.prescale and PWM_PWMx_CTRL.scale, and select the clock needed by
setting PWM_PWMx_CTRL.clk_sel.

3. Configure the channel to work in the capture mode.

4. Enable the PWM_INT_EN.chx_int_en to enable the interrupt generation.

5. Set PWM_FILTER_CTRL. filter_number, then Enable the PWM_FILTER_CTRL.
CHx_input_filter_enable(Optional).

6. Enable the channel by writing ‘1’ to PWM_PWMx_CTRL.pwm_en bit to start the channel.
7. When an interrupt is asserted, refer to INTSTS register to know the raw interrupt status.
If the corresponding polarity flag is set, turn to PWM_PWMx_PERIOD_HPC register to know
the effective high cycles of input waveforms, otherwise turn to PWM_PWMx_DUTY_LPC
register to know the effective low cycles.

8. Write ‘0’ to PWM_PWMx_CTRL.pwm_en to disable the channel.

16.6.2 PWM Capture DMA Mode Standard Usage Flow

1. Set PWM_PWMx_CTRL.pwm_en to ‘0’ to disable the PWM channel.

2. Choose the prescale factor and the scale factor for clk_pwm by programming
PWM_PWMx_CTRL.prescale and PWM_PWMx_CTRL.scale, and select the clock needed by
setting PWM_PWMx_CTRL.clk_sel.

3. Configure the channel 3 to work in the capture mode.

4. Configure the PWM_FIFO_CTRL.dma_mode_en and PWM_FIFO_CTRL.fifo_mode_sel to
enable the DMA mode. Configure PWM_FIFO_CTRL.almost_full_watermark at appropriate
value.

5. Configure DMAC_BUS to tansfer data from PWM to DDR.
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6. Set PWM_FILTER_CTRL. filter_number, then Enable the PWM_FILTER_CTRL.
CHx_input_filter_enable(Optional).

7. Enable the channel by writing ‘1’ to PWM_PWMx_CTRL.pwm_en bit to start the channel.
8. When a dma_req is asserted, DMAC_BUS transfer the data of effective high cycles and
low cycles of input waveforms to DDR.

9. Write ‘0’ to PWM_PWMx_CTRL.pwm_en to disable the channel.

16.6.3 PWM Power key Capture Mode Standard Usage Flow

1. Set PWM_PWM3_CTRL.pwm_en to ‘0’ to disable the PWM channel.

2. Choose the prescale factor and the scale factor for clk_pwm by programming
PWM_PWM3_CTRL.prescale and PWM_PWM3_CTRL.scale, and select the clock needed by
setting PWM_PWM3_CTRL.clk_sel. The clock should be 1 Mhz after division.

3. Configure the channel to work in the capture mode.

4. Enable the PWM_INT_EN.CH3_int_pwr to enable the interrupt generation.

5. Set the PWM_PWRMATCH_VALUEOQO~9 registers for the 10 power key match value.

6.Set max_cnt and min_cnt of follow register: PWM_PWRMATCH_LPRE,
PWM_PWRMATCH_HPRE, PWM_PWRMATCH_LD, PWM_PWRMATCH_HD_ZERO,
PWM_PWRMATCH_HD_ONE. It doesn’t need to set these registers when the default value
can meet the requirement.

7.Set PWM_PWRMATCH_CTRL.CH3_pwrkey_polarity for the polarity of power key signal, the
default value is 0. Enable the PWM_PWRMATCH_CTRL.CH3_pwrkey_enable.

8. Set PWM_FILTER_CTRL. filter_number, then Enable the PWM_FILTER_CTRL.
CH3_input_filter_enable(Optional).

9. Enable the channel by writing ‘1’ to PWM_PWM3_CTRL.pwm_en bit to start the channel.
10. When an interrupt is asserted, refer to INTSTS register to know the raw interrupt status,
and refer to PWM_PWM3_PWRCAPTURE_VALUE to know the power key capture value.

11. Write ‘0’ to PWM_PWM3_CTRL.pwm_en to disable the channel.

16.6.4 PWM One-shot Mode/Continuous Standard Usage Flow

1. Set PWM_PWMx_CTRL.pwm_en to ‘0’ to disable the PWM channel.

2. Choose the prescale factor and the scale factor for pclk by programming
PWM_PWMx_CTRL.prescale and PWM_PWMx_CTRL.scale, and select the clock needed by
setting PWM_PWMx_CTRL.clk_sel.

3. Choose the output mode by setting PWM_PWMx_CTRL.output_mode, and set the duty
polarity and inactive polarity by programming PWM_PWMx_CTRL.duty_pol and
PWM_PWMx_CTRL.inactive_pol.

4. Set the PWM_PWMx_CTRL.rpt if the channel is desired to work in the one-shot mode.

5. Configure the channel to work in the one-shot mode or the continuous mode.

6. Enable the PWM_INT_EN.chx_int_en to enable the interrupt generation if if the channel is
desired to work in the one-shot mode.

7. If the channel is working in the one-shot mode, an interrupt is asserted after the end of
operation, and the PWM_PWMx_CTRL.pwm_en is automatically cleared. Whatever mode the
channel is working in, write ‘0’ to PWM_PWMx_CTRL.pwm_en bit to disable the PWM
channel.

16.6.5 Low-power Usage Flow

The default value of PWM_PWMx_CTRL.force_clk_en is ‘0’ which make the channel enter the
low-power mode. In low-power mode, When the PWM channel is inactive, the clk_pwm to
the clock prescale module is gated in order to reduce the power consumption. User can set
PWM_PWMx_CTRL.force_clk_en to ‘1’ which will make the channel quit the low-power mode.
After the setting, the clk_pwm to the clock prescale module is always enable.

16.6.6 Other notes

When the channel is active to produce waveforms, it is free to program the
PWM_PWMx_PERIOD_HPC and PWM_PWMx_DUTY_LPC register. User can use
PWM_PWMx_CTRL.conlock to take period and duty effect at the same time. The usage flow
is as follow:

1. Set PWM_PWMx_CTRL.conlock to '1’.
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2. Set PWM_PWMx_PERIOD_HPC and PWM_PWMx_DUTY_LPC.

3. Set PWM_PWMx_CTRL.conlock to '0’, others bits in PWM_PWMx_CTRL should be
appropriate.

After above configuration, the change will not take effect immediately until the current
period ends.

An active channel can be changed to another operation mode without disable the PWM
channel. However, during the transition of the operation mode there may be some irregular
output waveforms. So does changing the clock division factor when the channel is active.
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Chapter 17 I12C Interface

17.1 Overview

The Inter-Integrated Circuit (I2C) is a two wired (SCL and SDA), bi-directional serial bus
that provides an efficient and simple method of information exchange between devices. This
I12C bus controller supports master mode acting as a bridge between AMBA protocol and
generic I2C bus system.

12C Controller supports the following features:

® Support 4 independent I2C: 12C0, I2C1, I2C2, I2C3

Item Compatible with I12C-bus

AMBA APB slave interface

Supports master mode of I12C bus

Software programmable clock frequency and transfer rate up to 400Kbit/sec
Supports 7 bits and 10 bits addressing modes

Interrupt or polling driven multiple bytes data transfer

Clock stretching and wait state generation

Fiter out glitch on SCL and SDA

17.2 Block Diagram

APB BUS
PN 12C_TOP
pclk
( _ /N /L 12C BUS
\ n l2CRF () 12C_PE -
int

Fig. 17-1 12C architecture
17.2.1 I12C_RF

I2C_RF module is used to control the I2C controller operation by the host with APB
interface. It implements the register set and the interrupt functionality. The CSR component
operates synchronously with the pclk clock.

17.2.2 12C_PE

I2C_PE module implements the I12C master operation for transmit data to and receive data
from other I12C devices. The I2C master controller operates synchronously with the pclk.

17.2.3 12C_TOP
I12C_TOP module is the top module of the 12C controller.

17.3 Function Description

This chapter provides a description about the functions and behavior under various
conditions.

The I2C controller supports only Masterfunction. Itsupports the 7-bits/10-bits addressing
mode and support general call address. The maximum clock frequency and transfer rate can
be up to 400Kbit/sec.
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The operations of I12C controller is divided to 2 parts and described separately: initialization
and master mode programming.

17.3.1 Initialization

The 12C controller is based on AMBA APB bus architecture and usually is part of a SOC. So

before 12C operates, some system setting and configuration must be conformed, which

includes:

® [2C interrupt connection type: CPU interrupt scheme should be considered. If the 12C
interrupt is connected to extra Interrupt Controller module, we need decide the INTC
vector.

® [2C Clock Rate: The I2C controller uses the APB clock as the working clock so the APB
clock will determine the I2C bus clock. The correct register setting is subject to the
system requirement.

17.3.2 Master Mode Programming

® SCL Clock
When the I2C controller is programmed in Master mode, the SCL frequency is
determined by I2C_CLKDIV register. The SCL frequency is calculated by the following
formula:
SCL Divisor = 8*(CLKDIVL + 1 + CLKDIVH + 1)
SCL = PCLK/ SCLK Divisor

® Data Receiver Register Access
When the I2C controller received MRXCNT bytes data, CPU can get the data through
register RXDATAO ~ RXDATA7. The controller can receive up to 32 bytes’ data in one
transaction.
When MRXCNT register is written, the I2C controller will start to drive SCL to receive
data.

® Transmit Transmitter Register
Data to transmit are written to TXDATAO~7 by CPU. The controller can transmit up to 32
bytes’ data in one transaction. The lower byte will be transmitted first.
When MTXCNT register is written, the I2C controller will start to transmit data.

® Start Command
Write 1 to I2C_CON][3], the controller will send I2C start command.

® Stop Command
Write 1 to I2C_CON[4], the controller will send I2C stop command

® [2C Operation mode

There are four i2c operation modes.

B  When I2C_CON[2:1] is 2'b00, the controller transmit all valid data in
TXDATAO~TXDATA7 byte by byte. The controller will transmit lower byte first.

B When I2C_CON[2:1] is 2'b01,the controller will transmit device address in MRXADDR
first (Write/Read bit = 0) and then transmit device register address in MRXRADDR.
After that, the controller will assert restart signal and resend MRXADDR (Write/Read
bit = 1). At last, the controller enter receive mode.

B  When I2C_CON[2:1] is 2'b10, the controller is in receive mode, it will trigger clock
to read MRXCNT byte data.

B  When I2C_CON[2:1] is 2'b11, the controller will transmit device address in
MRXADDR first (Write/Read bit = 1) and then transmit device register address in
MRXRADDR . After that, the controller will assert restart signal and resend
MRXADDR (Write/Read bit = 1). At last, the controller enter receive mode.

® Read/Write Command

B When I2C_OPMODE(I2C_CON[2:1]) is 2’b01 or 2'b11, the Read/Write command bit
is decided by controller itself.
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B In RX only mode (I2C_CONJ[2:1] is 2’b10), the Read/Write command bit is decided
by MRXADDR[O0].

B In TX only mode (I2C_CON[[2:1] is 2'b00), the Read/Write command bit is decided
by TXDATA[O].

® Master Interrupt Condition

There are 7 interrupt bits in I2C_ISR register related to master mode.

B Byte transmitted finish interrupt (Bit 0): The bit is asserted when Master completed
transmitting a byte.

B Byte received finish interrupt (Bit 1): The bit is asserted when Master completed
receiving a byte.

B MTXCNT bytes data transmitted finish interrupt (Bit 2): The bit is asserted when
Master completed transmitting MTXCNT bytes.

B MRXCNT bytes data received finish interrupt (Bit 3): The bit is asserted when Master
completed receiving MRXCNT bytes.

B Start interrupt (Bit 4): The bit is asserted when Master finished asserting start
command to I2C bus.

B Stop interrupt (Bit 5): The bit is asserted when Master finished asserting stop
command to I2C bus.

B NAK received interrupt (Bit 6): The bit is asserted when Master received a NAK
handshake.

® Last byte acknowledge control
B IfI2C_CON[5] is 1, the I2C controller will transmit NAK handshake to slave when
the last byte received in RX only mode.
B IfI2C_CON[5] is 0, the I2C controller will transmit ACK handshake to slave when
the last byte received in RX only mode.

® How to handle NAK handshake received
m If I2C_CON[6] is 1, the I2C controller will stop all transactions when NAK handshake
received. And the software should take responsibility to handle the problem.
m If I2C_CON[6] is 0, the I2C controller will ignore all NAK handshake received.

® I2C controller data transfer waveform
B Bit transferring
€ Data Validity
The SDA line must be stable during the high period of SCL, and the data on SDA
line can only be changed when SCL is in low state.

SDA > N —

SCL

BDA line stable | Data chamge

data walid Y allowed

Fig. 17-2 12C DATA Validity
€ START and STOP conditions
START condition occurs when SDA goes low while SCL is in high period. STOP
condition is generated when SDA line goes high while SCL is in high state.
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DA G\ e L

SCL

START condition STOP condition

Fig. 17-3 12C Start and stop conditions
€ Data transfer
» Acknowledge
After a byte of data transferring (clocks labeled as 1~8), in 9th clock the
receiver must assert an ACK signal on SDA line, if the receiver pulls SDA line
to low, it means “ACK”, on the contrary, it's "NOT ACK".

Receiver data output Mot ACK

ACE

SCL from master

| WY AT W [T S ) S T

Fig. 17-4 12C Acknowledge
> Byte transfer
The master own I12C bus might initiate multi byte to transfer to a slave.The
transfer starts from a "START” command and ends in a "STOP”command.
After every byte transfer, the receiver must reply an ACK to transmitter.

SDA—E\U:\,’—\x:)(xxxé:

SCL

1 28 9 1 2 3-8 9

START ot repeated ACK Ack STOP ar

START repeated
Fig. 17-5 12C byte transfer
17.4 Register Description
17.4.1 Registers Summary
R
Name Offset |Size eset Description
Value
RKI2C CON 0x0000 w 0x00030300 |control register
clock divider register, 12C CLK =
RKI2 LKDIV 4 w
C C 0x000 0x00060006 PCLK / (16*CLKDIV)
RKI2C MRXADDR 0x0008 |W  |0x00000000 |t Slave address accessed for
master rx mode
the slave register address
RKI2C MRXRADDR 0x000c w 0x00000000
accessed for master rx mode
RKI2C MTXCNT 0x0010 |W  |0x00000000 |T@Ster transmit count.specify the
total bytes to be transmit (0~32)
RKI2C MRXCNT 0x0014 W |0x00000000 | T13StEr X count.specify the total
bytes to be recieved(0~32)
RKI2C IEN 0x0018 W 0x00000000 |interrupt enable register
RKI2C IPD 0x001c W 0x00000000 |interrupt pending register

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 359




RK3308 TRM-Part1

Name Offset |Size Reset Description
Value

finished count: the count of data

RKI2C FCNT 0x0020 W 0x00000000 |which has been transmitted or
receivedfor debug purpose

RKI2C SCL OE DB 0x0024 |W  |0x00000020 |52V hold debounce configure
register

RKI2C TXDATAO 0x0100 W 0x00000000 [I2C tx data register 0

RKI2C TXDATA1 0x0104 W 0x00000000 |I2C tx data register 1

RKI2C TXDATAZ2 0x0108 W 0x00000000 [I2C tx data register 2

RKI2C TXDATA3 0x010c W 0x00000000 [I2C tx data register 3

RKI2C TXDATA4 0x0110 W 0x00000000 |I2C tx data register 4

RKI2C TXDATAS 0x0114 w 0x00000000 |I2C tx data register 5

RKI2C TXDATA6 0x0118 w 0x00000000 |I2C tx data register 6

RKI2C TXDATA7 0x011c w 0x00000000 |I2C tx data register 7

RKI2C RXDATAO 0x0200 W 0x00000000 |I2C rx data register 0

RKI2C RXDATA1 0x0204 W 0x00000000 [I2C rx data register 1

RKI2C RXDATAZ2 0x0208 W 0x00000000 |I2C rx data register 2

RKI2C RXDATA3 0x020c W 0x00000000 [I2C rx data register 3

RKI2C RXDATA4 0x0210 w 0x00000000 |I2C rx data register 4

RKI2C RXDATAS 0x0214 w 0x00000000 |I2C rx data register 5

RKI2C RXDATA6 0x0218 w 0x00000000 |I2C rx data register 6

RKI2C RXDATA7 0x021c w 0x00000000 |I2C rx data register 7

RKI2C ST 0x0220 W 0x00000003 |status debug register

RKI2C DBGCTRL 0x0224 W 0x00000f00 |Debug config register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

17.4.2 Detail Register Description

RKI2C CON
Address: Operational Base + offset (0x0000)

Bit |Attr| Reset Value Description

31:16/RO |0x0003 version - _
rki2c version information
stop_setup

15:14|RW ([0xO0 stop setup config:
TSU;sto = (stop_setup + 1) * T(SCL_HIGH) + Tclk_i2c
start_setup
start setup config:

13:12RW-10x0 TSU;sta = (start_setup + 1) * T(SCL_HIGH) + Tclk_i2c
THD;sta = (start_setup + 2) * T(SCL_HIGH) - Tclk_i2c

11 RO |[0x0 reserved
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Bit |Attr

Reset Value

Description

10:8 |RW

0x0

data_upd_st

SDA update point config:

Used to config sda change state when scl is low, used to adjust
setup/hold time

4'bn:Thold = (n + 1) * Tclk_i2c

Note: 0 <=n <=5

0x0

reserved

0x0

act2nak

operation when NAK handshake is received:
1'b0: ignored

1'b1: stop transaction

0x0

ack

last byte acknowledge control in master receive mode:
1'b0: ACK

1'b1: NAK

0x0

stop
stop enable, when this bit is written to 1, I2C will generate stop
signal.

0x0

start
start enable, when this bit is written to 1, I2C will generate start
signal.

2:1 |RW

0x0

i2c_mode

i2c mode select:

2'b00: transmit only

2'b01: transmit address (device + register address) --> restart -
-> transmit address -> receive only

2'b10: receive only

2'b11: transmit address (device + register address, write/read bit
is 1) --> restart --> transmit address (device address) -->
receive data

0x0

i2c_en

i2c module enable:
1'b0:not enable
1'bl:enable

RKI2C CLKDIV
Address: Operational Base + offset (0x0004)

Bit |Attr| Reset Value Description
CLKDIVH
31:16|RW |0x0000 scl high level clock count:
T(SCL_HIGH) = Tclk_i2c * (CLKDIVH + 1) * 8
CLKDIVL
15:0 (RW [0x0001 scl low level clock count:

T(SCL_LOW) = Tclk_i2c * (CLKDIVL + 1) * 8
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RKI2C MRXADDR
Address: Operational Base + offset (0x0008)

Bit

Attr

Reset Value

Description

31:27

RO

0x0

reserved

26

RW

0x0

addhvld

address high byte valid:
1'b0:invalid

1'b1:valid

25

RW

0x0

addmvld

address middle byte valid:
1'b0:invalid

1'b1:valid

24

RW

0x0

addlvid

address low byte valid:
1'b0:invalid

1'b1:valid

23:0

RW

0x000000

saddr
master address register.

the lowest bit indicate write or read

24 bits address register

RKI2C MRXRADDR

Address: Operational Base + offset (0x000c¢)

Bit

Attr

Reset Value

Description

31:27

RO

0x0

reserved

26

RW

0x0

sraddhvld

address high byte valid:
1'b0:invalid

1'b1:valid

25

RW

0x0

sraddmvld

address middle byte valid:
1'b0:invalid

1'b1:valid

24

RW

0x0

sraddlvld

address low byte valid:
1'b0:invalid

1'b1:valid

23:0

RW

0x000000

sraddr

slave register address accessed.

24 bits register address

RKI2C MTXCNT

Address: Operational Base + offset (0x0010)
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Bit |Attr| Reset Value Description
31:6 |[RO |0x0 reserved
mtxcnt
5:0 |[RW |0x00 master transmit count.
6 bits counter

RKI2C MRXCNT
Address: Operational Base + offset (0x0014)

Bit |Attr| Reset Value Description
31:6 |[RO |0x0 reserved
mrxcnt
5:0 RW [0x00 master rx count.
6 bits counter

RKI2C IEN
Address: Operational Base + offset (0x0018)

Bit |Attr| Reset Value Description

31:8 |RO [0x0 reserved

slavehdsclen
slave hold scl interrupt enable:
1'b0:disable
1'bl:enable

7 RW |0x0

nakrcvien

NAK handshake received interrupt enable:
1'b0:disable

1'bl:enable

6 RwW |0x0

stopien

stop operation finished interrupt enable:
1'b0:disable

1'bl:enable

5 RW |0x0

startien

start operation finished interrupt enable:
1'b0:disable

1'bl:enable

4 RW |0x0

mbrfien

3 |RW |0x0 1'b0:disable

1'b1:enable

MRXCNT data received finished interrupt enable:

mbtfien

MTXCNT data transfer finished interrupt enable:
1'b0:disable

1'bl:enable

2 RW |0x0

brfien

byte rx finished interrupt enable:
1'b0:disable

1'bl:enable

1 RW |0x0

btfien

byte tx finished interrupt enable:
1'b0:disable

1'bl:enable

0 RW |0x0

RKI2C IPD
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Address: Operational Base + offset (0x001c)

Reset
Bit | Attr Description
Value P
31:8 |RO 0x0 reserved

slavehdsclipd

slave hold scl interrupt pending bit:

1'b0:no interrupt available

1'b1:slave hold scl interrupt appear, write 1 to clear

7 RW  |0x0

nakrcvipd

NAK handshake received interrupt pending bit:

1'b0:no interrupt available

1'b1:NAK handshake received interrupt appear, write 1 to clear

6 W1C |0x0

stopipd

stop operation finished interrupt pending bit:

1'b0:no interrupt available

1'b1:stop operation finished interrupt appear, write 1 to clear

5 W1C (0x0

startipd

start operation finished interrupt pending bit:

1'b0:no interrupt available

1'b1:start operation finished interrupt appear, write 1 to clear

4 W1C (0x0

mbrfipd

MRXCNT data received finished interrupt pending bit:

3 W1C [0xO0 1'b0:no interrupt available

1'b1:MRXCNT data received finished interrupt appear, write 1 to
clear

mbtfipd

MTXCNT data transfer finished interrupt pending bit:

2 W1C [0xO0 1'b0:no interrupt available

1'b1:MTXCNT data transfer finished interrupt appear, write 1 to
clear

brfipd

byte rx finished interrupt pending bit:

1'b0:no interrupt available

1'b1:byte rx finished interrupt appear, write 1 to clear

1 W1C (0x0

btfipd

byte tx finished interrupt pending bit:

1'b0:no interrupt available

1'b1:byte tx finished interrupt appear, write 1 to clear

0 W1C (0x0

RKI2C FCNT
Address: Operational Base + offset (0x0020)
Bit |Attr| Reset Value Description
31:6 |RO |0x0 reserved
fent
5:0 ([RO |0x00 the count of data which has been transmitted or received
for debug purpose
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RKI2C SCL OE DB
Address: Operational Base + offset (0x0024)

Bit |Attr| Reset Value Description
31:8 [RO |0x0 reserved
scl_oe_db
7:0 |RW |0x20 slave hold scl debounce.

cycles for debounce (unit:

Tclk_i2c)

RKI2C TXDATAO

Address: Operational Base + offset (0x0100)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdataO

data0 to be transmitted.

32 bits data

RKI2C TXDATA1l

Address: Operational Base + offset (0x0104)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdatal

datal to be transmitted.

32 bits data

RKI2C TXDATA2
Address: Operational Base + offset (0x0108)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdata2

data2 to be transmitted.

32 bits data

RKI2C TXDATA3
Address: Operational Base + offset (0x010c)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdata3
data3 to be transmitted.
32 bits data

RKI2C TXDATA4
Address: Operational Base + offset (0x0110)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdatad
data4 to be transmitted.
32 bits data
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RKI2C TXDATAS
Address: Operational Base + offset (0x0114)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdatab

datab to be transmitted.

32 bits data

RKI2C TXDATAG6
Address: Operational Base + offset (0x0118)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdata6

data6 to be transmitted.

32 bits data

RKI2C TXDATA?Z7
Address: Operational Base + offset (0x011c)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

txdata7

data?7 to be transmitted.

32 bits data

RKI2C RXDATAO
Address: Operational Base + offset (0x0200)

Bit |Attr| Reset Value Description
rxdata0

31:0 |RO |0x00000000 |dataO received.
32 bits data

RKI2C RXDATA1l
Address: Operational Base + offset (0x0204)

Bit |Attr| Reset Value Description
rxdatal

31:0 |RO |0x00000000 |datal received.
32 bits data

RKI2C RXDATA2
Address: Operational Base + offset (0x0208)

Bit |Attr| Reset Value Description
rxdata2

31:0 [RO |0x00000000 |dataZ2 received.
32 bits data
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RKI2C RXDATA3
Address: Operational Base + offset (0x020c¢)

Description

Bit |Attr| Reset Value
rxdata3

31:0 |RO |0x00000000 |data3 received.
32 bits data

RKI2C RXDATA4
Address: Operational Base + offset (0x0210)

Description

Bit |Attr| Reset Value
rxdata4
31:0 |RO |0x00000000 |data4d received.
32 bits data

RKI2C RXDATAS
Address: Operational Base + offset (0x0214)

Description

Bit |Attr| Reset Value
rxdatas

31:0 |RO |0x00000000 |data5 received.
32 bits data

RKI2C RXDATAG6
Address: Operational Base + offset (0x0218)

Description

Bit |Attr| Reset Value
rxdata6
31:0 |RO |0x00000000 |datab received.
32 bits data

RKI2C RXDATA?
Address: Operational Base + offset (0x021¢)

Description

Bit |Attr| Reset Value
rxdata7

31:0 |RO |0x00000000 |data7 received.
32 bits data

RKI2C ST
Address: Operational Base + offset (0x0220)

Bit |Attr| Reset Value

Description

31:2 |RO |0x0 reserved
scl_st
| :
1 RO |oxo scl status

1'b0: scl status low
1'b0: scl status high
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Bit |Attr| Reset Value Description

sda_st
sda status:

0 RO 10x0 1'b0: sda status low
1'b0: sda status high

RKI2C DBGCTRL

Address: Operational Base + offset (0x0224)

Bit |Attr| Reset Value Description

31:15|RO |0x0 reserved
hO_check_scl

14 RW |0x0 0: Check if scl been pull down by slave at the whole SCL_HIGH.
1: Check if scl been pull down by slave only at the hO of
SCL_HIGH(SCL_HIGH including hO~h7).
nak_release_scl

13 RW (0xO0 0: Hold scl as low when recieved nack
1: Release scl as high when recieved nack
flt_en

12 RW |0x0 SCL_edage glitch filter enable
0: disable
1: enable
slv_hold_scl_th

11:8 |RW|0x0 Slave hold scl threshold = slv_hold_scl_th * Tclk_i2c
flt_r

7:4  |RW 10x0 Filter scl rising edge glitches of width less than flt_r * Tclk_i2c
flt_f

3:0 |RW0x0 Filter scl falling edge glitches of width less than flt_f * Tclk_i2c

17.5 Interface Description

Table 17-112C Interface Description

Module Dire
. ctio Pin name IOMUX
pin
n
I2CO0 Interface
i2c0_sda I/0 GPIO1_DO/UART1_RX/I2CO_SDA/SPI2_CL | GRF_GPIO1D_IOMUX[1:0]=2'b10
K
i2c0_scl I/0 GPIO1_D1/UART1_TX/I2C0_SCL/SPI2_CS | GRF_GPIO1D_IOMUX[3:2]=2'b10
NO
I2C1 Interface
i2cl_sda I/0 GPIO0_B3/12C1_SDA GRF_GPIOOB_IOMUX[7:6]=2'b01
i2c1_scl I/0 GPIO0_B4/12C1_SCL GRF_GPIOOB_IOMUX[9:8]=2'b01
I2C2 Interface
i2c2_sda I/0 GPIO2_A2/UARTO_CTSN/SPIO_CLK/I2C2_ | GRF_GPIO2A_IOMUX[5:4]=2'b11
SDA
i2c2_scl I/0 GPIO2_A3/UARTO_RTSN/SPIO_CSNO0O/I2C2 | GRF_GPIO2A_IOMUX[7:6]=2'b11
SCL
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I2C3 MO Interface
i2c3m0_sd | I/O | GPIO0O_B7/PWM2/12C3_SDA_MO GRF_GPIOOB_IOMUX[15:14]=2'b10
a
i2c3m0_sc | I/O | GPIOO_C0O/PWM3/12C3_SCL_MO GRF_GPIOOC_IOMUX[1:0]=2'b10
I
I2C3 M1 Interface
i2c3m1l_sd | I/O GPIO3_B4/FLASH_RDY/I2C3_SDA_M1/SPI | GRF_GPIO3B_IOMUX[11:8]=4'b0010
a 1_MOSI/UART3_RX
i2c3m1_sc | I/O | GPIO3_B5/FLASH_CSNOQ/I2C3_SCL_M1/SP | GRF_GPIO3B_IOMUX[15:12]=4'b0010
| I1_CSNO/UART3_TX 3scl_GPIO1B5vccio0

The I/0 interface of I12C3 can be chosen by setting GRF_SOC_CON5[4] bit, if this bit is set to
1, I2C3 uses the I12C3m1 I/0 interface, if those bit is set to 0, I2C3 uses the I2C3m0 I/0

interface.

17.6 Application Notes

The I2C controller core operation flow chart below is to describe how the software configures
and performs an I2C transaction through this I12C controller core. Descriptions are divided
into 3 sections, transmit only mode, receive only mode, and mix mode. Users are strongly

advised to follow

® Transmit only mode (I2C_CON[1:0]=2'b00)
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A 4

Config 12C_CLKDIV to
select 12C_SCL frequency

v

Config I12C_CON to
select TX only mode

A 4

Config 12C_CON to send
start signal

v

Write datas to
12C_TXDATAO~I2C_TXDA
TA7

A

A 4

Write datas counts to
12C_MTXCNT

v
Wait for tx complete irq
C12C_IPD[2]>

ore data to
transfer ?

Config 1I2C_CON to send
stop signal

v

C Stop 7

Fig. 17-6 12C Flow chat for transmit only mode
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® Receive only mode (I2C_CON[1:0]=2'b10)
4 N

Config 12C_CLKDIV to
select 12C_SCL frequency

A 4

Config 12C_CON to
select RX only mode

A 4

Config I2C_CON to send
start signal

A 4

Write datas counts to
12C_MRXCNT

\ 4

Wait for rx complete irq
(12C_IPD[3])

YES
More data to

receive ?

Config I2C_CON to send
stop signal

A 4

4 ™
Stop

Fig. 17-7 12C Flow chat for receive only mode
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. 2

\_ start /‘

4

Config 12C_CLKDIV to
select 12C_SCL frequency

|

Config I2C_CON to
select MIX mode

|

Config 12C_CON to send
start signal

|

Config 12C_MRXADDR
and 12C_MRXRADDR

\ 4

Write data counts to
12C_MRXCNT

® Mix mode (I2C_CON[1:0]=2'b01 or I2C_CON[1:0]=2'b11)

\ 4

Wait for rx complete irq
(12C_IPD[3])

Config 12C_CON to
select RX only mode

More data to
receive ?

A

Config 12C_CON to send
stop signal

4

' N
S Stop )

Fig. 17-8 12C Flow chat for mix mode
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Chapter 18 I2S 2-channel

18.1 Overview

The I2S/PCM controller is designed for interfacing between the AHB bus and the I2S bus.
The I2S bus (Inter-IC sound bus) is a serial link for digital audio data transfer between
devices in the system and is invented by Philips Semiconductor. Now it is widely used by
many semiconductor manufacturers.

12S bus is widely used in the devices such as ADC, DAC, DSP, CPU, etc. With the I2S
interface, we can connect audio devices and the embedded SoC platform together and
provide an audio interface solution for the system.

18.1.1 Features

Not only I2S but also PCM mode stereo audio output and input are supported in 125/PCM
controller.

® Support two internal 32-bit wide and 32-location deep FIFOs, one for transmitting and
the other for receiving audio data

Support AHB bus interface

Support 16~32 bits audio data transfer

Support master and slave mode

Support DMA handshaking interface and configurable DMA water level

Support transmit FIFO empty, underflow, receive FIFO full, overflow interrupt and all
interrupts can be masked

Support configurable water level of transmit FIFO empty and receive FIFO full interrupt
Support combined interrupt output

Support 2-channel audio transmitting in I2S mode and PCM mode

Support 2-channel audio receiving in I2S and PCM mode

Support up to 192kHz sample rate

Support I12S normal, left and right justified mode serial audio data transfer

Support PCM early, latel, late2, late3 mode serial audio data transfer

Support MSB or LSB first serial audio data transfer

Support 16 to 31 bit audio data left or right justified in 32-bit wide FIFO

Support two 16-bit audio data store together in one 32-bit wide location

Support 2 independent LRCK signals, one for receiving and the other for transmitting
audio data

® Support configurable SCLK and LRCK polarity

18.2 Block Diagram

AN
dma T it stereo
e [I— ransmi . X
interface —  FFo v Transmitter - i> audio
output

System
<:|> Interface Clock Generator 12S BUS

AHB BUS
stereo
i_nterru t .| Receive @ Receiver < jgudio
j interface FIFO Input

Fig. 18-1 12S/PCM controller (2 channel) Block Diagram

System Interface
The system interface implements the AHB slave operation. It contains not only control
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registers of transmitters and receiver inside but also interrupt and DMA handshaking
interface.

Clock Generator

The Clock Generator implements clock generation function. The input source clock to the
module is MCLK_I2S, and by the divider of the module, the clock generator generates SCLK
and LRCK to transmitter and receiver.

Transmitters

The Transmitters implement transmission operation. The transmitters can act as either a
master or a slave, with I12S or PCM mode stereo serial audio interface.

Receiver

The Receiver implements receive operation. The receiver can act as either a master or a
slave, with I2S or PCM mode stereo serial audio interface.

Transmit FIFO

The Transmit FIFO is the buffer to store transmitted audio data. The size of the FIFO is
32bits x 32.

Receive FIFO

The Receive FIFO is the buffer to store received audio data. The size of the FIFO is 32bits x
32.Function Description

18.3 Function description

In the I12S/PCM controller, there are four types: transmitter-master & receiver-master;
transmitter-master & receiver-slave; transmitter-slave & receiver-master; transmitter-slave
& receiver-slave.

In broadcasting application, the 12S/PCM controller is used as a transmitter and external or
internal audio CODEC is used as a receiver. In recording application, the I125/PCM controller
is used as a receiver and external or internal audio CODEC is used as a transmitter. Either
the 12S/PCM controller or the audio CODEC can act as a master or a slave, but if one is
master, the other must be slave.

SCLK

4

LRCK 12S Receiver Slave

I12S Transmitter Master

SD

[y
-

Fig. 18-2 12S transmitter-master & receiver-slave condition
When the transmitter acts as a master, it sends all signals to the receiver (the slave), and
CPU controls when to send clock and data to the receiver. When acts as a slave, SD signal
still goes from transmitter to receiver, but SCLK and LRCK signals are from the receiver (the
master) to the transmitter. Based on three interface specifications, transmitting data should
be ready before transmitter receives SCLK and LRCK signals. CPU should know when the
receiver to initialize a transaction and when the transmitter to send data.

SCLK

LRCK

A

12S Transmitter Slave I12S Receiver Master

SD

[y

Fig. 18-3 I2S transmitter-slave & receiver-master condition
When the receiver acts as a master, it sends SCLK and LRCK signals to the transmitter (the
slave) and receives serial data. So CPU must tell the transmitter when to start a transaction
for it to prepare transmitting data then start a transfer and send clock and channel-select
signals. When the receiver acts as a slave, CPU should only do initial setting and wait for all
signals and then start reading data.
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Before transmitting or receiving data, CPU need do initial setting to the I2S register. These
includes CPU settings, 12S interface registers settings, and maybe the embedded SoC
platform settings. These registers must be set before starting data transfer.

18.3.1 I2S normal mode

This is the waveform of I2S normal mode. For LRCK (i2s_Irck_rx/i2s_lrck_tx) signal, it goes
low to indicate left channel and high to right channel. For SD (i2s_sdo, i2s_sdi) signal, it
starts sending the first bit (MSB or LSB) one SCLK clock cycle after LRCK changes. The
range of SD signal width is from 16 to 32bits.

i2s_sclk mmmmw

i2s_lrck_rx/i e i -
25__|rck__tx 4‘ % Left channel ‘ i Right channel !
i2s_sdofi -—----- | — ‘ S ‘
25 i oo | o[ 1] [a]Jez]=s] [o [ 1] [afJa]a] [IE

Fig. 18-4 12S normal mode timing format
18.3.2 12S left justified mode
This is the waveform of 12S left justified mode. For LRCK (i2s_Irck_rx / i2s_Irck_tx) signal, it
goes high to indicate left channel and low to right channel. For SD (i2s_sdo, i2s_sdi) signal,
it starts sending the first bit (MSB or LSB) at the same time when LRCK changes. The range
of SD signal width is from 16 to 32bits.

izsseik [ | [ L[ beof L)L b L L e L L e L
i2s_Irck_rx/i gt chame —
2s Irck_tx — Left channel

i2s_sdo/i -- S - ]

2s sdi — o [+ ] [alzfa] o [+ [ [=af2[as] 0 _

Fig. 18-5 12S left justified mode timing format
18.3.3 I2S right justified mode
This is the waveform of 12S right justified mode. For LRCK (i2s_lrck_rx/ i2s_Irck_tx) signal,
it goes high to indicate left channel and low to right channel. For SD (i2s_sdo, i2s_sdi)
signal, it transfers MSB or LSB first; but what is different from I2S normal or left justified
mode, the last bit of the transferred data is aligned to the transition edge of the LRCK signal
while one bit is transferred at one SCLK cycle. The range of SD signal width is from 16 to

32bits.
izssek [ | [ L[ L L L L L L L L e L
i2s_Irck_rx/i |
2S_|er_tX J‘ Left channel Right channel
i2s_sdofi —f-———————- ——— B R
25 sdi —L--——o o[+ [ [aa]2]zs] [o [+ ] [aa]=2]as|

Fig. 18-6 12S right justified mode timing format
18.3.4 PCM early mode
This is the waveform of PCM early mode. For LRCK (i2s_lrck_rx/i2s_lrck_tx) signal, it goes
high to indicate the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it
sends the first bit (MSB or LSB) at the same time when LRCK goes high. The range of SD
signal width is from 16 to 32bits.
i2sselk [ ][ b L) L) b L L b L L e L L

i25_|rck_rx 4,—""’”""""""”""T ””””
fizs Irck tx —lg  — ~ !
(slave mode) 1 At least one sclk cycle in slave mode }
- ! i
i2s_Irck_rx | !
i2s_lrck_tx
(master mode) ‘»¢7>3 Always one sclk cycle in master mode i
_ e |
i2ssdo [ o1 [zm[ofs] [a]of1] [z ] [o [ ¢ ]
T -0 T -0 - Tttt e eTTT T i
| ¢ channelo left i channel0 right i channell left ~ channel3 right " “no valid data |
| |
i2ssdi [ o] ] [®8[o0 [ ] (&8 """/ "7 [ o [ 1]
] . S e

channelO left ! channelO right ! no valid data

Fig. 18-7 PCM early mode timing format

18.3.5 PCM latel mode
This is the waveform of PCM early mode. For LRCK (i2s_Irck_rx/i2s_Irck_tx) signal, it goes
high to indicate the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it
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sends the first bit (MSB or LSB) one SCLK clock cycle after LRCK goes high. The range of SD
signal width is from 16 to 32bits.

s solk [ [ | [ 1o pEp Ry Ny e A R = e I Ny
i2$_|rCJF_I'X ’4‘""”"”"""""’7 ’—"’J ”””
fi2s_Irck_tx J S o ;

(slave mode) ! At least one sclk cycle in slave mode ! !
| |
|

i2s_lIrck_rx | |

/i2s_lrck_tx

(master mode) ‘»¢7>i Always one sclk cycle in master mode %
|

| "
1 channelo left ‘ channelO right ‘ channell left ~ channel3 right no valid data i
2 o1 i] [®]o[:i] [=] [
7777777 T - T - 55
‘- P, PP
! channelO left ! channelO right ! no valid data !

Fig. 18-8 PCM late1l mode timing format

18.3.6 PCM late2 mode

This is the waveform of PCM early mode. For LRCK (i2s_lrck_rx/i2s_lrck_tx) signal, it goes
high to indicate the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it
sends the first bit (MSB or LSB)two SCLK clock cycles after LRCK goes high. The range of SD
signal width is from 16 to 32bits.

. I I
lgs_lrck_rx f 77777 o ’_F,,,},,,
/i2s_lrck_tx i i i
,,,,,,, [
(slave mode) ! At least ope sclk cycle in slave mode ! i
! |
i2s_Irck_rx i !
. |
fi2s_lrck_tx ! !
(master mode) ;‘*ﬁ Always one sclk cycle in master mode |
! |
|
i2s_sdo [oJ 1] [a]o ][] [=m[o]x] B
777777777777 T -0 T -0 T T T T T T T T T T T
i channelo left channel0 right ‘ channell left ~ channel3 right ‘ no valid data i
i2s.sdi 0 1 [ [ 23 0 P
L ] [E[e ] [E] . i
-t >t >t - »
' channelO left ' channelO right ' no valid data !

Fig. 18-9 PCM late2 mode timing format
18.3.7 PCM late3 mode
This is the waveform of PCM early mode. For LRCK (i2s_lIrck_rx/i2s_lrck_tx) signal, it goes
high to indicate the start of a group of audio channels. For SD (i2s_sdo, i2s_sdi) signal, it
sends the first bit (MSB or LSB) three SCLK clock cycles after LRCK goes high. The range of
SD signal width is from 16 to 32bits.

i2s_Irck_rx [ [T
[i2s_Irck_tx

(slave mode) 4

i2s_Irck_rx
[i2s_lIrck_tx |

i
== Al | lei t d
(master mode) i 1 Always one scl;cycem master mode

izssdo  [oJa] [aloJua] [=mJofa] [=a]
> Ny > >
no valid data channelO left ! channelO right " channell left ~ channel3 right ! no valid data
i2ssdi [efaf [mfolaf [=f
no valid data > channel0 left - channelO right e no valid data

Fig. 18-10 PCM late3 mode timing format

18.4 Register Description
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18.4.1 Registers Summary

Name Offset |Size Reset Description
Value

125 TXCR 0x0000 |W  |0x00000000 |I"2NSMit Operation Control
Register

I2S RXCR 0x0004 |W  |0x00000000 |RECEVe Operation Control
Register

I12S CKR 0x0008 w 0x00001f00 |Clock Generation Register

12S FIFOLR 0x000c W 0x00000000 |FIFO Level Register

12S DMACR 0x0010 W 0x001f0000 |DMA Control Register

I12S INTCR 0x0014 W 0x00000000 |Interrupt Control Register

I12S INTSR 0x0018 W 0x00000000 |Interrupt Status Register

12S XFER 0x001c w 0x00000000 |Transfer Start Register

12S CLR 0x0020 W 0x00000000 [SCLK Domain Logic Clear Register

12S TXDR 0x0024 w 0x00000000 [Transmit FIFO Data Register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access
18.4.2 Detail Register Description

I2S TXCR

Address: Operational Base + offset (0x0000)
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Bit

Attr

Reset Value

Description

31:23

RO

0x0

reserved

22:17

RW

0x00

RCNT
Right Jusitified Counter
(Can be written only when XFER[O] bit is 0.)

Only valid in I2S Right justified format and slave tx mode is

selected.

Start to transmit data RCNT sclk cycles after left channel valid.

16:15

RW

0x0

CSR

Channel Select Register
2'b00: 2 channel
2'b01~2'b11: reserved

14

RW

0x0

HWT

Halfword Word Transform

(Can be written only when XFER[0] bit is 0.)
Only valid when VDW select 16bit data.

1'b0: 32 bit data valid from AHB/APB bus. Low 16 bit for left

channel and high 16 bit for right channel.

1'b1: low 16bit data valid from AHB/APB bus, high 16 bit data

invalid.

13

RO

0x0

reserved

12

RW

0x0

SIM

Store Justified Mode

(Can be written only when XFER[O0] bit is 0.)
16bit~31bit DATA stored in 32 bits width fifo.

If VDW select 16bit data, this bit is valid only when HWT select
0.Because if HWT is 1, every fifo unit contain two 16bit data and

32 bit space is full, it is impossible to choose justified mode.

1'b0: right justified
1'b1: left justified

11

RW

0x0

FBM

First Bit Mode

(Can be written only when XFER[O] bit is 0.)
1'b0: MSB

1'bl: LSB

10:9

RW

0x0

IBM

I12S Bus Mode

(Can be written only when XFER[O] bit is 0.)
2'b00: I2S normal

2'b01: I2S Left justified

2'b10: I2S Right justified

2'bl1: reserved
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8:7 |RW

0x0

PBM

PCM Bus Mode

(Can be written only when XFER[O] bit is 0.)
2'b00: PCM no delay mode

2'b01: PCM delay 1 mode

2'b10: PCM delay 2 mode

2'b11: PCM delay 3 mode

0x0

reserved

0x0

TFS

Transfer Format Select

(Can be written only when XFER[O] bit is 0.)
1'b0: I2S format

1'b1l: PCM format

4:0 |RW

0x00

VDW

Valid Data Width

(Can be written only when XFER[0] bit is 0.)
5'b00000~5'b01110: reserved
5'b01111: 16bit

5'b10000: 17bit

5'b10001: 18bit

5'b10010: 19bit

5'b11100: 29bit

5'b11101: 30bit

5'b11110: 31bit

5'b11111: 32bit

I2S RXCR

Address: Operational Base + offset (0x0004)

Bit |Attr

Reset Value

Description

31:15|RO

0x0

reserved

14 RW

0x0

HWT

Halfword Word Transform

(Can be written only when XFER[1] bit is 0.)
Only valid when VDW select 16bit data.

1'b0: 32 bit data valid to AHB/APB bus. Low 16 bit for left

channel and high 16 bit for right channel.

1'b1: low 16bit data valid to AHB/APB bus, high 16 bit data

invalid.

13 RO

0x0

reserved
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Bit

Attr

Reset Value

Description

12

RW

0x0

SIM

Store Justified Mode

(Can be written only when XFER[1] bit is 0.)
16bit~31bit DATA stored in 32 bits width fifo.

If VDW select 16bit data, this bit is valid only when HWT select
0.Because if HWT is 1, every fifo unit contain two 16bit data and

32 bit space is full, it is impossible to choose justified mode.

1'b0: right justified
1'b1: left justified

11

RW

0x0

FBM

First Bit Mode

(Can be written only when XFER[1] bit is 0.)
1'b0: MSB

1'bl: LSB

10:9

RW

0x0

IBM

12S Bus Mode

(Can be written only when XFER[1] bit is 0.)
2'b00: I2S normal

2'b01: I2S Left justified

2'b10: I2S Right justified

2'bl1: reserved

8:7

RW

0x0

PBM

PCM Bus Mode

(Can be written only when XFER[1] bit is 0.)
2'b00: PCM no delay mode

2'b01: PCM delay 1 mode

2'b10: PCM delay 2 mode

2'b11: PCM delay 3 mode

RO

0x0

reserved

RW

0x0

TFS

Transfer Format Select

(Can be written only when XFER[1] bit is 0.)
1'b0: i2s

1'bl: pcm
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Bit

Attr

Reset Value

Description

4:0

RW

0x00

VDW

Valid Data Width

(Can be written only when XFER[1] bit is 0.)
5'b00000~5'b01110: reserved
5'b01111: 16bit

5'b10000: 17bit

5'b10001: 18bit

5'b10010: 19bit

5'b11100: 29bit

5'b11101: 30bit

5'b11110: 31bit

5'b11111: 32bit

I2S CKR
Address: Operational Base + offset (0x0008)

Bit

Attr

Reset Value

Description

31:30

RO

0x0

reserved

29:28

RW

0x0

TRCM

TX/RX LRCK as common

2'b00/2'b11: tx_lIrck/rx_lrck are used as synchronous signal for
TX /RX respectively.

2'b01: only tx_lIrck is used as synchronous signal for TX and RX.
2'b10: only rx_lIrck is used as synchronous signal for TX and RX.
Note: When set to 2'b01 or 2'b10 , if user wants to use both
transmitting and receiving in master mode, user should configure
as following:

a. The value of TSD and RSD should be same.

b. User should start TX transfer and RX transfer at the same
time.

27

RW

0x0

MSS

Master/Slave Mode Select

(Can be written only when XFER[1] or XFER[O] bit is 0.)
1'b0: master mode(sclk output)

1'b1: slave mode(sclk input)

26

RW

0x0

CKP

Sclk Polarity

(Can be written only when XFER[1] or XFER[O] bit is 0.)

1'b0: sample data at posedge sclk and drive data at negedge sclk
1'b1: sample data at negedge sclk and drive data at posedge sclk

Copyright 2018 © FuzZhou Rockchip Electronics Co., Ltd. 381




RK3308 TRM-Part1

Bit |Attr| Reset Value Description

RLP

Receive Lrck Polarity

(Can be written only when XFER[1] or XFER[O] bit is 0.)
1'b0: normal polarity

(I2S normal: low for left channel, high for right channel

25 RW |0x0 I2S left/right just: high for left channel, low for right channel
PCM start signal: high valid)

1'b1: opposite polarity

(I2S normal: high for left channel, low for right channel

I2S left/right just: low for left channel, high for right channel
PCM start signal: low valid)

TLP

Transmit Lrck Polarity

(Can be written only when XFER[1] or XFER[O] bit is 0.)
1'b0: normal polarity

(I2S normal: low for left channel, high for right channel

24 RW (0xO0 12S left/right just: high for left channel, low for right channel
PCM start signal: high valid)

1'b1: opposite polarity

(I2S normal: high for left channel, low for right channel

12S left/right just: low for left channel, high for right channel
PCM start signal: low valid)

MDIV

Mclk Divider

(Can be written only when XFER[1] or XFER[O] bit is 0.)

mclk divider = (mclk/sclk)-1.

For example, if mclk divider is 5, then the frequency of sclk is
mclk/6

23:16|RW |0x00

RSD

Receive Sclk Divider

(Can be written only when XFER[1] or XFER[O] bit is 0.)
8'h00~8'hle: reserved

8'h1f~8'hff: frequency of sclk = (RSD>>1 +1)*2*frequency of
rx_Irck

15:8 |RW |Ox1f

TSD

Transmit Sclk Divider

(Can be written only when XFER[1] or XFER[O] bit is 0.)
8'h00~8'hle: reserved

8'h1f~8'hff: frequency of sclk = (TSD>>1 + 1)*2*frequency of
tx_lIrck

7:0 [RW |0x00

I2S FIFOLR
Address: Operational Base + offset (0x000c)
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Bit |Attr| Reset Value Description
31:30|RO |0x0 reserved
RFL
29:24|RO |0x00 Receive FIFO Level
Contains the number of valid data entries in the receive FIFO.
23:6 |RO |0x0 reserved
TFL
5:0 |RW |0x00 Transmit FIFOO Level
Contains the number of valid data entries in the transmit FIFO.

I2S DMACR
Address: Operational Base + offset (0x0010)

Bit |Attr| Reset Value Description
31:25|RO |0x0 reserved
RDE
Receive DMA Enable
1'b0: Receive DMA disabled
1'b1: Receive DMA enabled
23:21|RO |0xO0 reserved
RDL
Receive Data Level
This bit field controls the level at which a DMA request is made by
the receive logic. The watermark level = DMARDL+1; that is,
