@LMIIIWER’®

D1-H
User Manual

Version 1.0
January 18, 2022



@LWIM’ER@

Confidential

Revision History

Revision

Date

Author

Description

1.0

January 18, 2022

KPAO570

Initial release version.

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.




@LWIMER“
Confidential

Contents

LYV T o 1 113 o Y PPt i
(00101 (=T o | £SO P PO S PP T T PPPROPPI ii
1 ADOUL THiS DOCUMIBNT ..ottt ettt et e ettt et e e et e e et e e e bt e e meeeaateeeabeeeabeeeneeeamteeeateeeabeeenbeesnbeesnreesnnes 1
R A U o To T I T [o Yol o 1T U RSRRRNS 1

1.2 INTENAEA AUGIENCE ... ittt ettt e bt e e b et e sa b e e s a bt e et e e e beeeaseeeameeesabeesabeesneeeanneesnneenas 1

G YY1 o o Jo ) I 0o T 1Y7=T o 1 o s 13U PSRRNS 1
O 70t AN o1 o Yo I 00T V7= oY o o |3 RS 1

1.3.2  Table CoNTENT CONVENTIONS. ..ottt e et ettt et et e e bt e e bt e e sat e e st e e s beeeabeeeaneeeanbeesabeeenbeeesnneesnreenas 1

1.3.3  ReSet Value CONVENTIONS .....eeiiiiieiiieiie ettt ee et ettt et e st e st esbeeesateesabeeebeesaseeesneeennsessdbaeaabbeeeureesareenas 1

O 0= e =Y AN o T o T = S S 2

O 20 T T o 1T ot IS 2] =Y o o S S S S S 2

(00101 (=T o1 (P e T S B PP PPPR PRI 3
0 ] o Yo 0Tt =YY ol e d o g P S S S SR 4
B R O Y= YT B e S SRS PTOPPST 4

B 1= = Y U] = PP PP PPN 4
2.2.1  CPU ArChITECTUIE. ... eiiteeint ettt ettt et et e e et e e e at e e e bt e e bt e e beeeaabeeaabeeebeeeanbeesabeesabeeebeeesaneas 4

2.2.2  DSP ArChITECIUIE ... ettt e a e e at e et e e e bt e e bt e e eabeeeabeeebeeeaabeesabeesabeeebeeesaneas 4

2 T |V, =Y 0 Vo VA WY o1 V3 =T o RS 4

B Vo 1Yo T =X =T o = S 6

D2 2 Vi To 1= To - To I G ¢ o] o (ot RS 6

B 2 S Vo 1o J @ TU o 10 S 8

0 2 AV o 1= To T [T o U RS 9

D A =Y o T Y T o] oY= T = LS 10

2.2.9  AUIO INTEITACES ...ttt ettt ettt et e st e et e e bee e eate e eabeeebeeebbeeeabeeeabeesabeeebeeeanes 13

2.2.10 SECUIIEY SYSEOIM ciiiiiiiiitiieet ettt e e e e e st e e e e e e s s eabbteaeeeeeesaabb e eaeeeeesssaasabeaeeaeessasssseeeeaeesssnnses 16

A B R o G (=T o o = I =T T ) a1 S 17

A N o T - V=< S SRS 23

B2 T 2 11T QDT = - Y o SR 23

(010 0 1= o | PO PP PP PP PPPI 26
T U] =TSP PP PPPPP TP 29

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. i



@LWIMER“
Confidential

L1 1T P PSPPSR ST PSTPRPPRPRTPRN 31
) V] (= o o D PP P PP PPPPRPPPP 32
S0 R Y/ [=T o gL o VALY - T o] o1 = P TP PPUPPPP PP 32
3.2 Clock CoNtroller UNit (CCU)...iiiii ittt ette ettt ettt s bt st e site e s be e s be e s bte e sbteesabeesabeeenbbeesabeesabeesabaesnsaeesaseas 37
0 R @ V=T o 1= YO 37

R 10 A 1 (ool [ DT = =1 o HO OO OO PO PRSPPTOPPRRPPR 37
3.2.3  FUNCLIONA] DESCIIPLION ..ttt ettt et ettt ettt e st e b e e sat e e st e e s be e sbaeesabeesabeesabaesnbeesases 38
3.2.4  Programming GUIAEINES. .......eiiiiiiiiiiie ettt ettt ettt ettt e sabe e s be e s bae s baeesabeesabeesnbeeeaees 44
I T =T = {1 (= gl ] PP PP PP PP PPPPPPPPPPPRE 50
3.2.6  ReGIStOr DESCIIPTION . ..eiiiiiiie ittt ettt e e et e e e e e s e e e e e s e s s nnnbbaeeeeeeessannrraeeeeseesannnes 54

R I =1 @ L1V IV T o T TP PSP P PP PPPPPPP 146
3.3.1  OVEIVIBW «eeiieiiitieee ettt ettt et e e e bttt e e e e e e aa bbbt e e e e e e s s mne b b et eeeees s nnb b b e e eeeeee s nnabeeeesaaaannsnbnbeeeeeens 146
3.3.2  FUNCLIONAl DESCIIPLION ..ueviiiiieeieeeiie ettt ettt ste e stee e saeeesaeeesteesseeessde e s aeebanteeestde envesanneesnnnabanseesns 146

3.4 SYStEM CONFIGUIAtION ... .uiiiiieitie ittt ettt et s e e st e e e saee e e e e e sbae e ba e sanbe e e baaansadebeeeneeennseesnsaeenses 154
B R O =T = S S 154
3.4.2  REGISEEE LIST...oeiieiiiii et ettt s e et b et e e e e e s enr b b e e e e e e e e anbbbeeeeeeesanrrnaeeeeeens 154
3.4.3  REEZISTEr DESCIIPLION c et e 154

3.5 RISCAV SYSTEIM ..ottt ettt sttt b et ettt et a e r e st b e b s bt e e b r e sa e e b e b e sr e sbe e b e saesbeeanenennes 162
3501 OVEIVIBW .ttt ettt ettt ettt sttt st a e b e s h e e b e a e s h e ae e a e r e s bt e n e n e r e saeen e r e 162

I T = 1 Lo ol DI F=Y ={ = o O S SRR 162
3.5.3 REEISTOI LISt teeii e 163
3.5.4  ReZISTOr DESCIIPTION oot 164

N T = P 173
361 OVEIVIBW. c..eeeiiitienienientetete ettt ettt ettt r e s et a e s bt s h e b b s h e et b e a e s h e e Rs e a e r e s bt n e n e r e saeen e re e 173

R T = 1 Lo Vol DI F=Y {1 o FO PR 174
3.6.3  FUNCEIONAI DESCIIPLION 1oiiiuviieiiiitie e et e eectee e estte e e etee e e e bt eeeesbaeeeesabaeeessseeeesabaeesestaseesnsaeseesnbaneeensreeens 174
3.6.4  Programming GUILEINES. ......ccccviiiiiiiiee et ecctte e et e et e e stee e e stbae e estbeeeesabaeeeentbeeeesabaeeeesntaeeeensreeens 178
3.0.5 REEISTOI LIS iiiieiieeee e 179
3.6.6  REZISTEr DESCIIPLION e 180

A o T4 d T o T=T=Te I T2 =Y OSSR 192
TR R O = o= PO 192
I R - 1 Lo ol D= { =1 o JO RSO UURUP 192
% T S¥ [ Tt d o] o = W D1 a1 ] 4] o PSRRI 192

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. iii



@LWIMER“
Confidential

3.7.4  Programming GUIAEINES. .......ooiiiiiiiiiiie ettt et ettt e sttt e sat e e s ateesbeesbaeesbbeesabeesabeeans 195
3.7.5  REGISTON LISt ..eiiiieiiiiiei et e e e e e e e e et e e e e e r et e e e e e e nrrnreeeeeeeas 196
3.7.6  ReGIiSter DESCIIPTION . .ceeiiiiiii ittt e e e e st e e e s e s anrb e b e e e e s e s s s nnrrneeeeeeens 197
3.8 Platform-Level Interrupt CONtroller (PLIC) ... cooii ittt ettt et e sate st e st e e ba e e sate e sabeesareeeneee 204
IR 20t R O V=T o 1= PP 204
3.8.2  FUNCLIONAI DESCIIPLION ..ttt ettt ettt et ettt e st e e e be e e abe e s abeesabeesbaeesbbeesabeesabaenns 204
R T =T = {1 (= gl ] PP PP I PPPPPPPPT 211
R =T e [ (=T gl D LT of ] o { [ o PO P PP PTT R RPPPPPPPT 211
3.9 Direct Memory Access CONLIollEr (DIMIAC)......coovuuiiriterieenieeeite ettt esieesieesteessteeessaeesabeessbeessaessasessssessnsesenses 215
3.0.1  OVEIVIBW «eeiiiiiitieee ettt ettt et e e et e e e e e e e a bbb et e e eeesaaane b e et e e e e e s s nnbbaeeeeeeeaaannbbbeeeeeeesaannnrnneeeaeennn 215
IR I 1 (o Tol | DT = =1 o  H PSP PPRPPPOPPPRPPRO 215
3.9.3  FUNCLIONAI DESCIIPLION c..ueieiiiieeieeeiie ettt ettt ste e sttt e sat e e s teesateeesbeeeabeessseesasbesnsbaaseesanteesnseenns 216
3.9.4  Programming GUIAEINES. .......eoiieiiriiiiiit ittt stee et esieeesteesteesseeessfeesaeebanteeastde eaeesanneesnnnabansessns 225
3.0.5  REGISTON LISt ..eeiiiiiiiiiiiiiiiee et e e e e e sEE R e et e e eaHaebbateeeesean s E R et e e eeeeeannrneeeeeeenns 228
3.9.6  REZISTOr DESCIIPEION et iiiee ettt et e e e e e e e e e e e e e aa e e e e e e e e e aaaa s 229
3.10 Thermal SENSOr CONTrOIEr (THS) ..viiiiiiiieeiiee et sstt e dbe e i be et eebae s aeesamtt e esteeeseeeenseeesasaesnseessaessaseesnsessnseeenses 249
3.10.1 OVEIVIEW ..neeeeiiitesie ettt tsbe ettt s e stk e b s ekt e s e bt e st ess e b e ab e e ss e b e s e sreeaseaesresbesanenesnesaeennennene 249
T 0 T = Lo ol S DL = = o O SRR 249
3.10.3 FUNCLIONAI DESCIIPTION 1eeeeivrreeiiiteeeeiteeeeeiteeeesitteeeeeteeeesitbeeeestaeeeesabaeeessseeeesssaeeeeasseeeessseeeesnsanessnsreeens 249
3.10.4 Programming GUILEIINES........cccveiietiiiee et ecctee e eree e st e e s tee e e saree e e sar e e e esabaeeeensbeeeesabaeeeeantaneeesreeens 251
3.00.5 REEISTOI LISt teeiiiieeiiieieeeeee et aaaa e 253
3.00.6 REZISTOr DESCIIPIION 1ot 253
BLAL TOMIMU ..ttt sttt et st a e a e et b R bt e R e st b e a e s h e e e b e r e s b e nres 259
3111 OVEIVIBW. .. eeeiiitieneeneenretete ettt ettt sttt a e b et s bbbt e s e b e s bt e e b e b e s bt e as e a e a e s bt e en e n e r e sae e re e 259
I B A = Lo Vol DL F=Y {1 o OSSR 259
30 B I ¥ [ Tt d o g = W D 1T T A o ISP 260
3.11.4 Programming GUILEIINES.......ccccviiieiiiee ettt eetee e ee et e e sree e e estbee e e streeeesabaeeeentbeeeesataeeeesntaeeeensreeens 270
3.00. 5 REEISTOI LIS iiiiieieeieeeeee e 272
3.10.6 ReZISTEr DESCIIPTION e 275
312 IMIESSAEE BOX iiiiiiiiieeee et aaaaaaas 345
TR R =T o= PO 345
I = 1 Lo ol DI F=Y (=1 o FO SRR 345
3.12.3 FUNCLIONAI DESCIIPLION 1eiiitieeiiiieie e ettt e eectee e ee e e e etee e eetb e e e e s baeeeesabaeeesbseeeesnbaeeeesbaseessbeeeeanraneeesreeens 346

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. iv



@LWIMER“ . )
Confidential

3.12.4 Programming GUIAEINES. .......ooiieiiiiieiit ittt ettt ettt e e be e et e e s ate e st e e sbaeesbbeesabeesabeeans 347

3.12.5 REGISTON LISt ..eeiiiiiiiiiiiiiiiee et e e e e e e e e e e e et e e e e e r et e e e e e s anrrnneeeeeeeas 348

3.12.6 ReGiSter DESCIIPTION ...ttt e e e e e s e s et e e e s e s s annrbrreeeeeessannrnneeeaaens 349

I Y o 1101 (o ol PP U PRSP PPRPPTRON 355
R Tt R O V7= o = PP 355

R I I A (o Tol | DT = =1 o  H O OO P PPN PPPTOPPTRPPO 355

3.13.3 FUNCLIONAI DESCIIPLION . vttt ettt ettt ettt e st e st e e bee e ate e s abeesabeesbaeesbbeesabeesabeenns 355

3.13.4 Programming GUIAEINES. .......eeiieiiiiieie ettt ettt ettt et e sat e e s e e s beesbaeesabeesabeesabaeans 357

3.13.5 REGISTON LISt .eeiiiieiiiiiiiiitiee ettt e e e e et e e e e e s b et e e e e e e nb b bt e e e e e e e annrreeeeeeeeas 360

3.13.6 ReGiSter DESCIIPTION . .ueeiiiiiiie ettt e et e e e e e s s nb b et e e e e e e annnbbbeeeesesssnnrnneeeaaens 360

N 2 I G TP PP U PP PPPPTPPP 364
3L1A.1 OVEIVIEW «eeeiiiiiiieeeeeeeitt et ee e e e e ettt e e s e s aeb ettt e e e e e e e anb b b e e eeeeeaaanne s e e e eeeeesannbbeeeeeeeeasannntbeeeesaanannsnbnbeeeesenss 364

3.14.2 BIOCK DIGBIram ..ccecvieeiieiiieeiiteenieesiteeriteesiteesiteesteesteesseessseeessseesnseesnseesssdienssebansessstlesnsesanneesnnnetansessns 364

3.14.3 FUNCLIONAI DESCIIPLION 1..ueiiiiiieiieeeiie ettt ettt et ste e st aee e ssdae e ee s ebae S s beansseesaaaeasdEatteeeseeesnseesnsenns 365

3.14.4 Programming GUIGEINES i, . cooveieiieeiit ettt esieesitheeteeesbee e sbees saeesstae e tbasaneeessseesssaesnsaeesseeessseessensns 369

3.14.5 REGISEEE LIST...oeiieiiiiiiiee et et sttt s e et b bt e e e e e e mnr b bt e e e e e e e aanbbbeeeeeeesaannnrneeeeeeens 371

3.14.6 REZISTEr DESCIIPLION ci ettt 372

00 0= 0 384
T =L U] T S PP PPPPPPPPPPPPPRE 385
L Vo [To - [ (e N CT T o] o Lot PR 386
A1 DE oo a e E e h e e a e R e e Rt b n e r et b e r e s b e anene e 386

B2 Dt e e E e h e s e h e h e e b e n e r et n e r e s b e an e e 387

B3 G2Duuiiueiiiiiee e e e e a e R e E e bt e a e Rt e b e h e s Rt e n e r e r e s n e re e 388

RV To [To N B LT olo o 1oV SRR 389
BA.1  OVEIVIEW .ttt ettt a e st b bbbt b e b e s bt s s e b e b e s bt e ab e b e n e sb e e nesaesr e eanenenre s 389

Ny - 1 [ Yol D IT-V={ -1 o TSRS USRI 390

YA To (Yo T o g Yol Yo I o V- PSRRI 391
0t R O Y= o = PP 391

T A 1 [ Yol DIT-V={ -1 o T SRR 391
000 g1 = 0 PP 393
T =L U] PP PPPPPPPPPPRE 394
TABIES .. r et r R R R e Rt a Rt bt e e n e Rt e bt n e r e r e ae e nenre 395
5 V@O OULPUL INTEITACES. ... uveeieiiee ettt et e et e e e st e e e e s baeeeestbeeeeabeeeeesabaeeeansbeeaesnsaeseassaeeesnsseseennsaeeennns 396

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. v



@LWIMER“
Confidential

5.1 TCON LCD ..ttt ettt ettt ettt e e e e et e e e e e e e e e b et e e e e e e e mn b e e e e eeeee s nnnbebeeeeseeaannsbbbeeeasesasannrrnnens 396
TR 0t R O V7= o = PP 396

ST A 1 (o Tol [ DT = =1 o  H O OSSP P PPN PPTOPPTRTPO 397

5.1.3  FUNCLIONAI DESCIIPLION vttt ettt ettt ettt et e st e e ba e e abe e s abeesabeesbaeesbbeesabeesabaenns 397

5.1.4  Programming GUIAEINES. .......ooiiiiiiiiiiie ettt ettt ettt e et e et e e s ateesbeesbaeesabeesabeesabaenns 409

5.1.5  REGISTON LISt ..eeiiiiiiiiiiiee e e et e e e e e e et e e e e e b e et e e e e e e anrrrneeeeeeeas 416

5.1.6  ReGiSter DESCIIPTION ...ttt e e e e s e s et e e e e e s s snrbrreeeesessannrnneeeaeens 418

5.2 TCON TV ittt ettt ettt e e et e et e e e e e e s ar bbb e e e e e e e s mn b e b eeeeeea s nbbbbeeeeseaaannbrbeeeasesssnnrrneeas 451
5.2.1  OVEIVIBW 1.ttt ettt e e ettt e e e e et bt e e e e e e s s ane b e e e e e e e e s s mnb b b aeeeeeeaaannbbbeeeeeaesaannnrrneeeeeenn 451

5.2.2  FUNCLIONAI DESCIIPLION ...veiiiiiieeieeeiie ettt ettt ettt s sate st e st esteeebaesabeessseessbaesbaeenseessnseesnsaesns 451

5.2.3  REGISTON LISt ..eiiiiiiiiiiiie et e e e e e e e e s e e e e e e e e bbb e e e e e e e e s nrrareeeaeeeas 451

5.2.4  RegiSter DESCIIPTION ...uuiiiiiiiii ettt et e e et e e e e s ab et e e e e e s aanabb et eeaaaae s snbbbeeeeeenns 452

5.3 TV ENCOUEN ..ottt ettt ettt ettt et e bt e bt et esbeesseesseenseenseesseenseennsiibeessbanseesuiihneennnenssesnnetunennees 464
5.3.1  OVEIVIEW «eeeieiiiieie ettt ettt e ettt e e e e e s snb et e e e e e e s s sHERn e e eesaaaaabas baateeeesannn st b hateeeseesannnrrneeeanenns 464

ST T 1 [o ol [ DT = =1 o O S o U PR PUROPPTRTPO 464

5.3.3  FUNCLIONAI DESCIIPLION c..ueviiiieeiieeeiie ettt e sh e etbe s stee et st e teasiteesataeesteeeateensseesnsaesnbaeenseeesaseesnsenans 464

5.3.4  Programming GUIAEIINES.........ccoueiiiiiietieiiee i eiitteeeeeiaee st etteeeesiteeeeesttaeeessseeeesabaeeeeasseeeessseeessnsanesensreeens 466

5.3 D REEISTOI LISt i 467

5.3.6  TVE_TOP RegiSter DESCIIPLION coeieeei i 469

5.3.7 TVE REGISTEr DESCIIPIION . et 473

B4 IMIIPI DSH...cuiniiieee ettt e e e a e a e r e s h e b r e s h e b sr e s r e e rennes 493
5.1 OVEIVIEW .ottt ettt s b e bbb e r e s h e e ab e a e b e s bt an e n e r e s r e 493

5.5 HDMI ettt a e bR st r e b e b e a e s r e e renrs 494
551 OVEIVIBW. ... eueeiiitienieneeetetete ettt sttt ettt b e a e s a e bbb a e h e e a e a e s h e n e r e saeen e re e 494

00} g1 =3 P 495
T =L U] PP PPPPPPPPRE 496
TADIES ..o a R R e R e Rt et R e Rt bt en e Rt bt n e r e r e s an e renne 497
B ViIidEO INPUL INTEITACES. . eeiiitreee ettt ettt ettt eet e e e et e e e s tb e e e e s abaeeeeeabeeeesbaaeeesbaeeeansseeaesabaeseassaeeeanssesenanseeeennns 498
B.0 CSIC ottt R R Rt Rt et R e Rt R a e Rt Rt a e Rt e Rt e re e n e r e s r e erennes 498
B.1. 1 OVEIVIEW .ttt bbb bbb e s ab e sab e ea 498

(T B = 1 Lo ol DI F=Y (=1 o FO RSP SUUPRP 498

6.1.3  FUNCLIONAI DESCIIPLION 1oiitiieiiiitie ettt e ceciree e tte e eeetee e ee b e e e e e taeeeeabaeeesaseeeesabaeeeeasbaeeeebaeeeesnraneessreeens 499

6.0, 4 REEISTOI LISt ciiiieeiieeeeeee e 501

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. vi



@LWIMER“ . )
Confidential

6.1.5 CCU Register DESCIIPLION .ceiiiiiitieteee ettt e e e e e s et e e e s e s e e e e e e e e e s sannrnneeeeeens 505

6.1.6 CSIC TOP Register DESCIIPTION .....uiiiiiiiiiiiiititeee ettt e et e e e e e s e e e e e s e s snnnrnneeeeeeeas 506

6.1.7 Parser Register DeSCriPLiON ..o e it e e e s e e e e e s e s rr e e e e e e as 511

6.1.8 CSIC DMA Register DeSCIIPLION .....utiiiiiiiiiiititee ettt e s e et e e e s e s snrr e e e e e s e s sannneneeeeeeeas 532

(T 2 IV 0 LTl o o 1= TSRO P PP PROPRUPRUPROP 547
LT 0 R O V7= o 1= PP 547

6.2.2  BlOCK DIGBIam ..ccieiieeiie ettt ettt s e st e et e e et e e s abe e s be e s bt e ebee e hbe e e abe e e beeebaeebeeenteenaraeens 547

6.2.3  FUNCLIONAI DESCIIPLION . vttt ettt ettt ettt s bt e e be e e abe e s abeesabeesbaeesbbeesabeesnbeeans 547

6.2.4  ReGISTOI LISt . eeiiiiiiiiiiiiee et e e e e e e e e e s bbb e e e e e e e e nb b e e e e e e e e e aanrrreeeeeeeeas 548

6.2.5  ReGIStOr DESCIIPTION ...ueiiiiiiii ettt e et e e e e e st b et e e e e s s aannbrreeeesesssnnrnneeeeaens 550

(00T o) (=T o1 OO PP OPPPPPPR 586
TN LTS OP PP PP PPPP TN P SURN P ROPPPI 587
TABIES ..t b e b bbbt e s bt e s h e e sheesaeesaeesntesnnesateenteennesnse s dEeneesnneensesid euresne s e nnnbanreenee 588
/A | (=11 4T ] o V2SR PP PR o P U S PPy S S OPPPPPPPPPPOE 589
7.1 SDRAM CONtroller (DRAIMC) ....iiiinecureenieenteeenieeerieeeneeesasstaneeesnuasenestaanssasassssssessasatesnseesnsessssesessessssessssesenses 589

7.2 SD/MMC HOSt CONTrOEI (SIMHC) ....eiuiiiiieieeiieieedeeieestaie e st et e asnteseeasnnesseesssesssesseesssesssesssasssesssesssesssesssessees 590

7. 2.1 OVEIVIEW w.eneeeeiiitisie ettt eetsbe ettt e et sib e b s ekt s e st e st e st e s e sb e e ss e b e s e sb e easeaesnesbeeanenesnesaeennennene 590

2 - 1 Lo ol D= = = o O SRR 590

7.2.3  FUNCLIONAI DESCIIPTION 1eieeirriieiiiieeeeiieeeeeiieeeeeitteeeeeteeeeeetteeeestaeeeesabaeesssseeessstaeeeeasseeeessseeesantanesansreeens 591

7.2.4 Programming GUILEIINES........cccviiieiiiee ettt e e tee e e et ee e e ebb e e e esabaeeeetbaeeesnbaeeeesntaeeeensreeens 604

72,5 REEISTOI LISt teeii i 609

7.2.6  REEISTOr DESCIIPTION et 611

00 g1 =0 1 P 642
T (U] T PSP PPPPPPPPPPPPPRE 643
TABIES .. e r e e a e R bt b r e r e s b e n e r e r e n e nesre 645
8 AUTIO e e E e e a e E e R R e e Rt r e Rt e a e n Rt e bt e e renr e ereenenre 646
8.1 12S/PCM..ctiteeetet ettt et h bt h e E Rt a bR R Rt Rt R e a e bR e b et h e bRt et bt b reneene 646
0 0t O O Y= o = PP 646

0 B A 1 [ Yol D IT-V={ = o T SRR PRRRRPP 647

8.1.3  FUNCLIONAI DESCIIPTION .uveieeiieeeeiireeeecitee ettt e eetre e e estee e e e beeeesabeeeesbaeeeenabaeeeensseeaensbaeseeastaseessreeesansens 648

8.1.4 Programming GUIEINES.......coeoiiuiiiieiiiee ettt et e et e e e e tae e e e ab e e e eeabeeeessbaeeeensraeeessreeessnrees 655

8.1.5  REGISTEN LISt it 657

8.1.6 Register DesCriplioN ..cccciiiii i, 658

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. Vii



@LWIMER“
Confidential

3 0 |V | [ PP U PP PPUPPPP 706
L R O V=T V1= PP 706

8.2.2  BIOCK DIZIAM . .eeiiuiieiiieeeiee ettt ettt e sttt e bt e ettt e st e e s bt e e bt e e ateesabeesabeeeabeeebbeenteeeabeeeabaeebaeeareas 706

8.2.3  FUNCLIONAI DESCIIPLION ..ottt ettt ettt ettt et e et e s bt e s bt e s bbe e sabeesabeesabaeesbeeesaneas 706

824  REGISTEI LISt . .eeeeiiiiieeiieiet ettt e e e et e e e e e s s r et e e e e e rr et e e e e e e nnrrneeas 709

8.2.5  ReGISTEr DESCIIPLION .ttt e e e s e e e e e e e s brr e e e e e e e s nnrrneeas 709

T B O 11 NPT U PP PPTTPPP 724
8.3.1  OVEIVIEW ittt e e s b e a s a e a e e s a e e s 724

I T 21 (o Yol D1 1= { -1 o JP PP US U RTPPRUPPR 725

8.3.3  FUNCLIONAI DESCIIPLION ..eiiiiieiiieiiie ettt sttt ettt et e st e st sat e e sateessbeessbeesbtesssteesabeesnbaeeseesnnseas 726

8.314  REGISTEI LISt ...eeeiiiiiiei ittt et e e e e e st e e e e e e s s n b b et e e e e e e e rrrrae e e e e e e nnrrneeas 733

8.3.5  ReGISTEr DESCIIPLION ..ttt e e et e e e e e e s st bt e e e e e e samann e baaaeeesaananreneeas 734

8.4 AUTIO COUBC ...ttt ettt ettt ettt et e bt e bt esseesseesseesseenseenseenseennsiibeessbenseesuiihneennenseesnnetunennees 757
841 OVEIVIEW ciiiitteee ettt et e e e ettt et e e e e sttt eeeeeessaanneeaeeeee s MR e e e e baaaaada s aanneeeebaesessdhnnenneeeeseesssnnseneens 757

A 1 [ Yol QDI T- V= = o' T S S SR 758

e T U To Yoo 1o | B BY<TY ol o] 4 o) o T O S RSP 758

8.4.4 Programming GUILEINES. ........coiiuiiiiiiiiee ettt csttaee e eeete e e e s tre e e e etbee e e e tteeeesabaeeeesaraeeessreeeesnsens 768

4.5 REGISTEN LISt ittt 769

8.4.6  RegISTEr DESCIIPTION ti ittt i, 773

00 o= 0 1 S T 849
T =L U] T PP PPPPPPPPPPPPPRE 853
TADIES ..t b e e R e bt r e r e s bt b r e bt e nesre 857
9 INTEITACES cotiniiieeeeeee e e h e h e s bt e a e besh e s aeenesr e 859
9.1 TWI ettt s ettt b et b e e bt et a e bbb a e Rt et b e Rt Rt R R Rt Rt b r e e bt e e e b he s r e e nerenrs 859
0.1.1  OVEIVIBW ettt a e bbbt st b b h e s a e b b s bt s ab e b e a e sh e neaesr e eanenenre s 859

L I B A 1 [ Yol DI T-V={ = o T SRRSO USRI 859

9.1.3  FUNCLIONAI DESCIIPTION «uveieiireeeecitieeeciteeeectee e eetre e e estee e e e tbeeeestbeeeesbaeeeenabaeeeensbeesensbaesesastaeesssreeessnsees 861

9.1.4  Programming GUIEINES........ccoiiuviiieiiiee ettt eetee e esett e e e e s tae e e e eabaeeestbeeeesabaeseesstaeeessreeessnsees 867

9.1.5  REGISTEN LISt i 870

9.1.6  Register DesCriplion ....ccciiiiiii 871

9.2 UART ettt e h e R R R R e R Rt R e e R s R Rt Rt e n e r e s Rt et n e ne e r e e renres 886
1SR 00 R O Y= o = PP 886

I3 A 1 [ 1ol DIT-V={ -1 o TSR RSP RRRRP 886

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. viii



@LWIMER“
Confidential

9.2.3  FUNCHIONAI DESCIIPLION ..ottt ettt ettt ettt e ettt e et e e s be e s bt e s bbeesabeesabeesabaeesbeeenaneas 887
9.2.4  Programming GUIAEIINES. ....cocueiiiuiiiiie ettt ettt ettt et e e s bt e s be e s sbbe e sateesabeesabaeebteesaneas 893
LS B0 T £ (=Y =4 1 (=T gl I SO PP P PP PPPRPPR 896
9.2.6  ReGISTEr DESCIIPLION ..ttt e e e e s s e e e e s e e s s snr b e e e e e e e e e s nnnrrneeas 898
1S 2R Y o O TSP PP PPTT PP 927
1SS TR R O V=T V=1 PP 927
1R T 21 (o Yol D1 1= { -1 o TP PP RUPRRTPPRRUPPTR 927
9.3.3  FUNCHIONAI DESCIIPLION ..einiiieiiieeiie ettt ettt ettt st et e st e e st e e s beesbbe e sateesabeesabaeebeeesaneas 929
9.3.4  Programming GUIAEIINES.....cccuuiiiiiirieeiieeeiee ettt ettt e st e st e et e e sabeesbeessbeessbtessseeessbeesnbaeenseeennseas 937
1S R T T 2 (Y= 4 1 (=T ol I ST PP PP PP PPPPTRPPPPN 940
9.3.6  ReGISTEr DESCIIPLION ..ttt e e e e e e s bbbt e e e e e e s s nrbrae e e e e e s s nnrrneeas 941
1S B Y o 0 - BT PSP TSP PP PUPPP N PP SRR PP 962
0.4, 1 OVEIVIEW cieiitteee ettt e e e e ettt e e s e e st ee e eeeeeessannraaeeeessesannseneeeesesiihnnneebanessesibheneenanaeesnsnabnseeeens 962
9.4.2  BlOCK DIEIAM ..eeiieieeiieeeieesteeesteeesiteesteesteeseeesaeeesaeeessseesnseabbne e e basansbesnbasessesansessdhatennseennseesnseesnsnens 963
9.4.3  FUNCLIONAI DESCIIPTION «uiitiinenrreiuieeiieeiieeeiee ettt et ssiheeessbaesaseesnsaesansessnseesabaassseesseessseessessseeesseeessses 964
9.4.4  Programming GUIAEIINES.....cccuiiiiiirieeiieesihee st e esbe e sstte e e ttaateeeedbaaeseeeessteessbeessseeesseesnsseesseessaeenseesssses 984
045 REGISTEN LISt ittt 992
9.4.6  Register DeSCrIPTION c.cccie i, 993
9.5 USB2.0 DRD ...ttt esiesteetese et itestesesseeteae st sbt et esaess e s as e b e b e sb e e s esae s bt sae e b e b e sa e ses e a e r e sh e e s e b e sr e sanerenne 1025
0.5.1  OVEIVIBW .ottt ettt e b e s h e s a e s bbb e b sb e s e n e r e s b e nene e 1025
LT A 1 (o 1ol [ D IT- V= =Y o 1 L USRS 1026
9.5.3  FUNCLIONAI DESCIIPLION «.veiieiiiit e crieeccttee et e ettt e e et e et e e e e ettae e eeareeeesateeeessntaeeesstesesesseeesansaneesnns 1026
9.6 USB2.0 HOST ...ttt sttt sttt s b et sa e b e s bbb s he e b e b e s a e easeae b e sbe e s e b e sresanenene 1028
0.6.1  OVEIVIBW ...euveiiiiinenrenniinteteti ettt ettt sttt sr e s e ae s r e st e b e s s bt s s e b e r e s bt e b e a e s bt she e b e b e sresasenenresreennenne e 1028
A 1 [ Tol [ D IT-V={ - o o ISR 1028
9.6.3  FUNCLIONAI DESCIIPTION «.veiieirieeeeitieeecttee e ectee e e st e e e st e e e sbaee e e tbaeeesabeeeesataeeeeasbaeeessbeeesesseeesansaneennns 1029
9.6.4  ReEGISTEN LiSt i, 1029
9.6.5 EHCI Register DesCriptioN......cccciiiiiiiii . 1031
9.6.6 OHCI Register DesCription......ccciiiiiiiii . 1048
9.7 GPIO e et E et E Rt a e Rt e R e Rt Rt et R e Rt s bt resr e saeenenne 1070
LR 0t R O Y= o =P 1070
9.7.2  BlOCK DIBEIAM cccvieeeeiiiee e ecteee ettt e ettt e e e ste e e e e stteeeestbeeeesabaeeeeasbaeeessraeeesstseeeeastaseesstesenasseeeennsanesanns 1070
9.7.3  FUNCLIONAI DESCIIPTION «.veiiiirieeieitiee ettt et este e e estre e e esbaeeeestbaeeeeabeeeesataeeeesstaseessreeesentseeessnraneesnns 1071

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. ix



@LWIMER“
Confidential

0.7.4  REGISTEI LISt ... ettt e e e e e s r e e e e s e e n bbb et e e e e e e s nnrrbeeeeeeesannnrrneees 1080
9.7.5 ReGISTer DESCIIPLION ...ttt e e e e e e e e e e e e e e e e s s nnrrnee s 1082
1S R T 1 2 B L G PSP PP PPT R PPPPPPPPTN 1190
0.8.1  OVEIVIEW ittt b e e s b b e e s bbb e e s b e e s s b b e e s b a e e e 1190
9.8.2  BIOCK DIBIAM «..iiuiieiiie ettt ettt ettt ettt e st e ettt e at e e s st e e s abe e s bae e bte e ateesabeesabeeeabeeensbeesabeeanbeennbeenanes 1190
9.8.3  FUNCLIONAI DESCIIPLION ..einiiiiiiiieiie ettt ettt ettt ettt et e et e e s be e s beesbbeesabeesabeesnbaeenees 1191
9.8.4  Programming GUIAEIINES. ....cocuiiiiiiiiieieeee ettt ettt ettt et et sab e e st e e s beeeabe e sabeesabeesabaeenees 1192
0.8.5  REGISTEI LISt ...eeeiiiiiiiieee et e e e e e s e e e e e e s r et et e e e e nrrr e e e e e e e e nnrrneeas 1194
9.8.6  ReGISTEr DESCIIPLION ...ttt e e e e e st e e e s e s s bbb e e e e e e e s s snnnrrneeas 1195
9.9 TPADC .. ettt e e e e e ettt e e e e e —ta et e e e e e e e —taa e e e et e e e nbreeeeeeee e e b tateeeeeeeeaarrraeeeeeeeaaanne 1204
0.9.1  OVEIVIEW ottt ettt ettt et e e e e s bttt e e e e e e aa bbb et e e e e e s s nb bt e eeeeee s nssbbaeeeeeeesannbbbaeeeesesasnnnrrneees 1204
9.9.2  FUNCLIONGI DESCIIPLION ..eeiviiiiiieiie ettt et ett et e site et e e ste e s bt eesaaeesateesabeessseesnseeaabeeesnbaaensaaanbesenses 1204
9.9.3  REGISTEI LISt ...eeeiiiiieieieeteee ettt e et e e e e e e s ssnbbreeee e s e s e E R b eeebaaeeesdhbeeeebaaae s snnnbbeeees 1210
9.9.4  ReGISter DESCIIPLION ...ttt e e s e e e e s e nanbeeeesaa e sbhnb e eeeaeesssnnnrrneeas 1211
(0N N V.10 OOUUUUORORRRRPppe - SUOTOUUPOTIRYOUPORRRRRORRRRRTO R OB . . TRRrrRRRRRRN 1219
9.10.1 OVEIVIBW ...ttt abe s be s sabe e e e bbb e e e bae e s aaaeeesabbeessbbaeessabaseesnbaeesssabaeessans 1219
9.10.2 BlOCK DIBEIamM ..eciiueeieiireeeeiieeeteitreeesiateeeessiaeaianseeesasnsaseesssssesssessesassesessassssesassessessssesesssssssesnnsesessnns 1219
9.10.3 FUNCLIONAl DESCIIPTION w.......eviieeieirieeeeireeiiainteseeeteeeeeitreeeesiteeeeestsaeeesnaseeeesatsseesastaseesasseeesanssesesanseneesnns 1220
9.10.4 Programming GUIEINES...........cooceri ittt e et e e eeeare e e estae e e esataeeesnbeeeeebbeeeeanraeeennns 1221
9.10.5 REGISTEN LISt iiiiiiii i, 1223
9.10.6 RegiStar DESCIIPTION ..ot 1223
O 1L PWIM .t bbb bbb E e e h e b a e Rt et h e s a e h e sr e saeerenne 1228
0.11.1 OVEIVIEW ottt sttt ettt h e e b e n e s b e b e a e s b s be e b e b e sb e s esesnennesreenesne e 1228
LT A 1 [0 To] DI Y=d = o TSR URRTURRNE 1228
9.11.3 FUNCLIONAI DESCIIPTION «.veiieiieeieeiieeccttee et e ettt e e e et e e e tae e e e etteeeeeareeeesataeeessstaeeessseeesesseeesansaneennns 1229
9.11.4 Programming GUIEINES.......eeiieiiiei ettt cre et e et e e e eabe e e e sbeeeeesttaeeessbeeesstseeesnnraeeesnns 1239
9.11.5 REGISTEN LiSt i, 1240
9.11.6 Register DesCriplioN ...ccciiiiiii . 1242
0.2 LEDC ...ttt sttt R e a R Rt Rt R e e R e e Rt Rt et Rt Rt s bt n e r e sr e sae e nenne 1269
LS R O Y= = PP 1269
9.12.2 BlOCK DIBEIAIM coicvteeeeiiiee ettt eetee e eettee e e steeeeestteeeestbeeeesbaeeeeasbaeeeassaseesstaseesassaseesassesesasseeeennsanenanns 1269
9.12.3 FUNCLIONAI DESCIIPTION «.veiieirieeieitiee ettt et eete e e ee e e e esbaeeeestbeeeeetbeeeesatseeeesstaseesssesesesbeeessnreneesnns 1270
9.12.4 Programming GUIEINES.......ueiieiiiee ettt ettt es e e et e e e eabe e e e s beeeeestbaeeeesbeeeeetbeeeesnraeeeanns 1274

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. X



@LWIMER“
Confidential

9.02.5 REGISTEI LISt ...eeeeieiiiiiieite ettt et e e e s r e e e e e e e nr bt e e e e e e e s nrree e e e e e e e nnnrrneeas 1279
9.12.6 ReGISter DESCIIPLION ...ttt e e e e st e e e e e e s r e e e e e e s s snnrrneeas 1279

1S 20 B =11V Y PSP P PP PPPPPPPPTN 1290
9.13.1 OVEIVIEW ittt bbb s e e e b e e s e b b e e s s bbb e e s b b e e s s bb e e s aba e e e eaes 1290
9.13.2 BlOCK DIQZIAM «..eeieueieiiieeiieeeteeette ettt et e et e st te e bt e e sate e s abeesabeesabaeebteesateesabeesabeeeabaeenseeennbeennbeesnteennnes 1290
9.13.3 FUNCLIONAI DESCIIPLION ..eiuiiiiiiiieiie ettt ettt ettt ettt ettt e e st e e s be e sbeeebbeesabeesabeesabaeenens 1291
9.13.4 Programming GUIAEIINES. ....cccuiiiiiiiiieieeee ettt ettt ettt sate et e e st e e s baeeateesabeesabeesabaeenees 1298
9.13.5 REGISTEI LISt .. eeeeiiiiiiiieitte ettt et e e e s e e e e s e e r et e e e e e e s s nrrr e e e e e e e e nnnrrneeas 1299
9.13.6 ReGISter DESCIIPLION ...ttt et e e e st b et e e e s e s s nrbbreeeeeesssnnnrrneeas 1300
.14 CIR RECRIVET ...ttt s ba e s a e e s s b b e e s s b s e e s b b e e s s bbb e e s sabbaeessbaeeessabas 1318
.04, 1 OVEIVIEW .iiiitieee ettt et e e ettt e e e e e s e et et e e e e e e e s an bt e e e e eeeesan s bbb e eeeeees s nnsbbaeeeeeesaannsbbaeeeesesssnnnrrneees 1318
9.14.2 BlOCK DIEIAM ...veieuiieiiieeiieesieeette ettt esiteesteestaestaessseeessbeessseesssaeesaeesteessseesnseesnseeanbesenbannnsananbessnses 1318
9.14.3 FUNCLIONAl DESCIIPLION ..eiivieiiieeiie ettt e sieeerite e siteesteesteesseeessseeesaeeesdEbesaebasneeesdbheesabannssessnsbonnens 1319
9.14.4 Programming GUIAEIINES. ....cccueieiieiiieiieeeiee et eriteerite e see e s asbae e bessaa b e nbaeeaeesebeasdhatenaseesnseesnsesensns 1323
0.14.5 REGISTON LISt vttt 1324
9.14.6 ReGISTEr DESCIIPLION ...ttt et b sttt e e s e e e dbb et e e e e e e e et e e e e e e s nnbbneeeeeesssnnnrrneeas 1324
TR T O I T T 11 =T e PO 1330
0.15.1 OVEIVIEW ...ttt et sbtee e st eie s b et eeseae st sae s e b e s b e et e b e st s bt e s e a e s b e s b e e b e b e sresesenennesbeesnesnene 1330
9.15.2 BlOCK DIBEIAM teiiuuriiieeiireeieireeseeiiteeeeeetreeeeiireeeeesseeeeaasresaeaasssseeasaeseaassesessssseesssseseesassesessassssessnsesessnns 1330
9.15.3 FUNCLIONAl DESCIIPTION ..ottt ettt ettt e e st e e e tae e e e ettee e eearee e e ateeeesantaeeessteeesesseeesanseneennns 1331
9.15.4 Programming GUIEINES........ocoiiitiii ittt ee e et e e eeare e e e s tae e e esataeeestseeeseseeeesnnreeeeanns 1333
0.15.5 REGISTEN LISt ittt 1334
9.15.6 RegiStar DESCIIPTION .ot 1334

L0 1= o PP 1342
T (0] PP PPPPPPPPPPPPRE 1343
O Ty ol W 1 YAV (=] o PP PPPPPPPPRE 1344
O Y7 o) o T =1 oV =1 o 1= PPN 1344
O O =T T PO 1344
10.1.2 BlIOCK DIGZIam ..vveieecieeeeeieeeeecttee ettt e e eettee e e etae e e e beeeeeabeeeesabaeseesstaeaessaeeeessbaseeassaeeesnsaneeensraeesssreeens 1345
10.1.3 FUNCLIONAI DESCIIPTION .. .vveeeiiiieeeecteeeecctree ettt e et e e eeabe e e e sbee e e e abaeeesbaeeeesabaeeeesbeeeeanssneeeanraeeesnsreeens 1345
10.1.4 Programming GUIAEIINES. ......ccuveiieiieee ettt e et e et e e sbee e eetreeeeetaeeeesabaeeeearaeeesntaeeeesnraeeesnsraeens 1365
L0.1.5 REGISTEI LiST et s 1368
10.1.6 REGISTEI DESCIIPLION ..ttt anan 1369

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. Xi



@LMMER”
Confidential

O Y=ol U 1 4V 1 PP PPPPPPP 1373

PN o] o =Yg Yo [P € [oTTY- 1 Y SRR 1374

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. Xii



@LWIMER“
Confidential

1 About This Document

1.1 Purpose and Scope

This document describes the features, logical structures, functions, operating modes, and related registers of
each module about D1-H. For details about the interface timings and related parameters, the pins, pin usages,

performance parameters, and package dimension, please refer to the D1-H Datasheet.

1.2 Intended Audience

The document is intended for:
e  Design and maintenance personnel for electronics

e  Programmers in writing code or modifying the Allwinner provided code

1.3 Symbol Conventions

1.3.1 Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol Description
A Indicates potential risk of injury or death exists if the instructions are not obeyed.
WARNING
c Indicates potential risk of equipment damage, data loss, performance degradation,
CAUTION or unexpected results exists if the instructions are not obeyed.
Provides additional information to emphasize or supplement important points of
=1 NOTE the main text.

1.3.2 Table Content Conventions

The table content conventions that may be found in this document are defined as follows.

Symbol Description

/ The cell is blank.

1.3.3 Reset Value Conventions

In the register definition tables:

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 1
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1.3.5

If other column value in a bit or multiple bits row is “/”, that this bit or these multiple bits are unused.

If the default value of a bit or multiple bits is “UDF”, that the default value is undefined.

Register Attributes

The register attributes that may be found in this document are defined as follows.

Symbol Description

R Read Only

R/W Read/Write

R/WAC Read/Write-Automatic-Clear, clear the bit automatically when the operation of
complete. Writing 0 has no effect

R/WC Read/Write-Clear

R/WOC Read/Write 0 to Clear. Writing 1 has no effect

R/W1C Read/Write 1 to Clear. Writing 0 has no effect

R/W1S Read/Write 1 to Set. Writing 0 has no effect

w Write Only

Numerical System

The expressions of data capacity, frequency, and data rate are described as follows.

Type Symbol Value
1K 1024
Data capacity 1M 1,048,576
1G 1,073,741,824
1k 1000
Frequency, data rate 1M 1,000,000
1G 1,000,000,000

The expressions of addresses and data are described as follows.

Symbol Example Description

(0)' 0x0200, 0x79 Address or data in hexadecimal

0b 0b010, 0b00 000 111 Data or sequence in binary (register description is excluded.)
In data expression, X indicates O or 1.

X 00X, XX1 For example, 00X indicates 000 or 001 and XX1 indicates 001,
011, 101 or 111.

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.
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2.1

2.2

2.2.1

2.2.2

2.2.3

2.23.1

Product Description

Overview

D1-H is an advanced application processor designed for RISC-V Multi-Media decoding platform. It integrates a
64-bit XuanTie C906 RISC-V CPU and a HiFi4 DSP to provide the high-efficient computing power. D1-H supports
full format decoding such as H.265, H.264, MPEG-1/2/4, JPEG, VC1, and so on. The independent encoder can
encode in JPEG or MJPEG. Integrated multi ADCs/DACs and 12S/PCM/DMIC/OWA audio interfaces can work
seamlessly with the CPU to accelerate multimedia algorithms and improve the user experience. D1-H supports
RGB/LVDS/MIPI DSI/HDMI/CVBS OUT display output interfaces to meet the requirements of the different
screen display. D1-H comes with extensive connectivity and interfaces, such as USB, SDIO, EMAC, TWI, UART,
SPI, PWM, GPADC, LRADC, TPADC, IR TX&RX, and so on. Besides, D1-H can connect with other different
peripherals like WiFi and BT via SDIO and UART.

Features

CPU Architecture
e  XuanTie C906 RISC-V CPU

e 32 KB I-cache + 32 KB D-cache

DSP Architecture
° HiFi4
e 32 KB L1 I-cache and 32 KB L1 D-cache

e 64 KBIl-ram and 64 KB D-ram

Memory SubSystem

Boot ROM (BROM)

e  On-chip memory

e  Supports system boot from the following devices:

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 4
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- SDcard
- eMMC
- SPINOR Flash
- SPI NAND Flash
e  Supports mandatory upgrade process through USB and SD card

e  Supports GPIO pin and eFuse module to select the boot media type

2.2.3.2 SDRAM

e  Supports DDR2/DDR3 SDRAM
e  Maximum capacity up to 2 GB
e  Supports clock frequency up to 533 MHz for DDR2

e  Supports clock frequency up to 800 MHz for DDR3

2.2.3.3 SMHC

Three SD/MMC host controller (SMHC) interfaces

e  The SMHCO controls the devices that comply with the protocol Secure Digital Memory (SD mem-version
3.0)

e The SMHCI1 controls the device that complies with the protocol Secure Digital I/O (SDIO-version 3.0)
e The SMHC2 controls the device that complies with the protocol Multimedia Card (eMMC-version 5.0)
e  Maximum performance:
- SDR mode 150 MHz@1.8 V IO pad
- DDR mode 50 MHz@1.8 V 10 pad
- DDR mode 50 MHz@3.3 V IO pad
e  Supports 1-bit or 4-bit data width
e  Supports block size of 1 to 65535 bytes
e Internal 1024-Bytes RX FIFO and 1024-Bytes TX FIFO
e  Supports card insertion and removal interrupt

e  Supports hardware CRC generation and error detection

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 5
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e  Supports descriptor-based internal DMA controller

2.2.4 Video Engine

e Video decoding

H.265 MP@L5.0 up to 4K@30fps
- H.264 BP/MP/HP@L5.0 up to 4K@24fps
- H.263 BP up to 1080p@60fps
- MPEG-4 SP/ASP L5 up to 1080p@60fps
- MPEG-2 MP/HL up to 1080p@60fps
- MPEG-1 MP/HL up to 1080p@60fps
- Xvid up to 1080p@60fps
- Sorenson Spark up to 1080p@60fps
- WMV9/VC-1 SP/MP/AP up to 1080p@60fps
- MIJPEG up to 1080p@30fps
e Video encoding
- JPEG/MIJPEG up to 1080p@60fps

- Supports input picture scaler up/down

2.2.5 Video and Graphics

2.2.5.1 Display Engine (DE)

Output size up to 2048 x 2048

e  Supportstwo alpha blending channels for main display and one channel for aux display
e  Supports four overlay layers in each channel, and has an independent scaler

e  Supports potter-duff compatible blending operation

e  Supports LBC buffer decoder

e  Supports dither output to TCON

e Supports input format Semi-planar YUV422/YUV420/YUV411 and Planar YUV422/YUV420/YUV411,
ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565/palette

e  Supports SmartColor2.0 for excellent display experience
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2.2.5.2

2.2.5.3

- Adaptive detail/edge enhancement
- Adaptive color enhancement
- Adaptive contrast enhancement and fresh tone rectify

Supports write back for aux display

De-interlacer (DI)

Supports YUV420 (Planar/NV12/NV21) and YUV422 (Planar/NV16/NV61) data format
Support video resolution from 32x32 to 2048x1280 pixel
Support Inter-field interpolation/motion adaptive de-interlace method

Performance: module clock 600M for 1080p@60Hz YUV420

Graphic 2D (G2D)

Supports layer size up to 2048 x 2048 pixels
Supports pre-multiply alpha image data
Supports color key

Supports two pipes Porter-Duff alpha blending

Supports multiple video formats 4:2:0, 4:2:2, 4:1:1 and multiple pixel formats (8/16/24/32 bits graphics

layer)

Supports memory scan order option

Supports any format convert function

Supports 1/16x to 32x resize ratio

Supports 32-phase 8-tap horizontal anti-alias filter and 32-phase 4-tap vertical anti-alias filter
Supports window clip

Supports FillRectangle, BitBlit, StretchBlit and MaskBlit

Supports horizontal and vertical flip, clockwise 0/90/180/270 degree rotate for normal buffer

Supports horizontal flip, clockwise 0/90/270 degree rotate for LBC buffer

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 7
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2.2.6

2.2.6.1

2.2.6.2

2.2.6.3

Video Output

RGB and LVDS LCD

Supports RGB interface with DE/SYNC mode, up to 1920 x 1080@60fps
Supports serial RGB/dummy RGB interface, up to 800 x 480@60fps
Supports LVDS interface with dual link, up to 1920 x 1080@60fps
Supports LVDS interface with single link, up to 1366 x 768 @60fps
Supports i8080 interface, up to 800 x 480@60fps

Supports BT656 interface for NTSC and PAL

RGB666 and RGB565 with dither function

Gamma correction with R/G/B channel independence

MIPI DSI

Compliance with MIPI DSI v1.01

Supports 4-lane MIPI-DSI, up to 1280 x 720@60fps and 1920 x 1200@60fps resolution
Supports non-burst mode with sync pulse/sync event and burst mode

Supports pixel format: RGB888, RGB666, RGB666 loosely packed and RGB565

Supports continuous and non-continuous lane clock modes

Supports bidirectional communication of all generic commands in LP through data lane 0
Supports low power data transmission

Supports ULPS and escape modes

Hardware checksum capabilities

HDMI

Compatible with HDMI 1.4
Supports DDC
Integrated CEC hardware engine

Optional color space converter (CSC): RGB (4:4:4) to/from YCbCr (4:4:4 or 4:2:2)
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e Video formats:

Optional HDMI 1.4b video formats

All CEA-861-E video formats up to 1080p at 120 Hz

HDMI 1.4b 4K x 2K video formats

HDMI 1.4b 3D video modes with up to 340 MHz (TMDS clock)

e  Audio formats:

- Uncompressed audio formats: IEC60985 L-PCM audio samples, up to 192 kHz

- Compressed audio formats: IEC61937 compressed audio, up to 768 kHz

2.2.6.4 CVBS OUT

e 1-channel CVBS output

Supports NTSC and PAL format

Plug status auto detecting

10 bits DAC output

2.2.7 \Video Input

2.2.7.1 Parallel CSI

Supports 8-bit digital camera interface (RAWS8/YUV422/YUV420)

e  Supports BT656, BT601 interface (YUV422)

e  Supports ITU-R BT.656 time-multiplexed format up to 2*1080p@30fps in DDR sample mode
e  Maximum pixel clock of 148.5 MHz

e  Supports de-interlacing for interlace video input

e  Supports conversion from YUV422 to YUV420, YUV422 to YUV400, YUV420 to YUV400

e  Supports horizontal and vertical flip

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 9
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2.2.7.2 CVBSIN

2.2.8

2.2.8.1

2.2.8.2

2-channel CVBS input and 1-channel CVBS decoder
Supports NTSC and PAL format

Supports YUV422/YUV420 format

With 1 channel 3D comb filter

Detection for signal locked and 625 lines
Programmable brightness, contrast, and saturation

10-bit video ADCs

System Peripherals

Timer

The timer module implements the timing and counting functions, which includes timer0Q, timerl,

watchdog, and audio video synchronization (AVS)

e  The timerO/timerl is a 32-bit down counter. The timer0 and timer1 are completely consistent

e The watchdog is used to transmit a reset signal to reset the entire system when an exception occurs in
the system

e The AVS is used to synchronize the audio and video. The AVS sub-block includes AVSO and AVS1, which
are completely consistent

High Speed Timer (HSTimer)

e  The HSTimer module consists of HSTimer0 and HSTimer1. HSTimer0 and HSTimer1 are down counters that
implement timing and counting functions. They are completely consistent.

e  Configurable 56-bit down timer

e  Supports 5 prescale factors

e The clock source is synchronized with AHBO clock, much more accurate than other timers

e  Supports 2 working modes: periodic mode and single counting mode

e  Generates an interrupt when the count is decreased to 0

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 10
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2.2.8.3

2.2.84

2.2.8.5

Platform-Level Interrupt Controller (PLIC)

e  Sampling, priority arbitration and distribution for external interrupt sources

e The interrupt can be configured as machine mode and super user mode

e Up to 256 interrupt source sampling, supporting level interrupt and pulse interrupt

e 32 levels of interrupt priority

e  Maintains independently the interrupt enable for each interrupt mode (machine/super user)

e  Maintains independently the interrupt threshold for each interrupt mode (machine/super user)

e  Configurable access permission for PLIC registers

DMAC

e Upto16-ch DMA

e  Provides 32 peripheral DMA requests for data reading and 32 peripheral DMA requests for data writing

e  Flexible data width of 8/16/32/64-bit

e  Programmable DMA burst length

e  Supports linear and 10 address modes

e  Supports data transfer types with memory-to-memory, memory-to-peripheral, peripheral-to-memory,
peripheral-to-peripheral

e  Supports transfer with linked list

e DRQresponse includes waiting mode and handshake mode

e = DMA channel supports pause function

e  Memory devices support non-aligned transform

Clock Controller Unit (CCU)

e 8PLLs

e  One on-chip RC oscillator

e  Supports one external 24 MHz DCXO and one external 32.768 kHz oscillator

e  Supports clock configuration and clock generation for corresponding modules

e  Supports software-controlled clock gating and software-controlled reset for corresponding modules

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.
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2.2.8.6 Thermal Sensor Controller (THS)

e  One thermal sensor located in CPU
e Temperature accuracy: +3°C from 0°C to +100°C, £5°C from -25°C to +125°C
e Averaging filter for thermal sensor reading

e  Supports over-temperature protection interrupt and over-temperature alarm interrupt

2.2.8.7 LDO Power

e Integrated 2 LDOs (LDOA, LDOB)
e LDOA: 1.8V power output, LDOB: 1.35 V/1.5 V/1.8 V power output
e LDOA for I0 and analog module, LDOB for SDRAM

e Inputvoltageis 2.4V to3.6V

2.2.8.8 RTC

e  Implements time counter and timing wakeup

e Provides a 16-bit counter for counting day, 5-bit counter for counting hour, 6-bit counter for counting

minute, 6-bit counter for counting second
e  External connect a 32.768 kHz low-frequency oscillator for count clock
e  Timer frequency is 1 kHz
e  Configurable initial value by software anytime
e  Supports timing alarm, and generates interrupt and wakeup the external devices

e 8 general purpose registers for storing power-off information

2.2.8.9 1/0 Memory Management Unit (IOMMU)

e  Supports virtual address to physical address mapping by hardware implementation
e  Supports VE, CSI, DE, G2D, DI parallel address mapping

e  Supports VE, CSI, DE, G2D, DI bypass function independently

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 12
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e  Supports VE, CSI, DE, G2D, DI pre-fetch independently

e  Supports VE, CSI, DE, G2D, DI interrupt handing mechanism independently

e  Supports 2 levels TLB (levell TLB for special using, and level2 TLB for sharing)
e  Supports TLB Fully cleared and Partially disabled

e  Supports trigger PTW behavior when TLB miss

e  Supports checking the permission

2.2.8.10 Message Box (MSGBOX)

e  Supports two CPU to transmit information through channels. Each CPU has a MSGBOX
- CPU1:DSP
- CPU 2:RISC-V

o  The channel between two CPU has 4 channels, and the FIFO depth of a channel is 8 x 32 bits

2.2.8.11 Spinlock

e Provides hardware synchronization mechanism in multi-core systems
e Supports 32 lock units
e Two kinds of lock status: locked and unlocked

o Lock time of the processor is predictable (less than 200 cycles)

2.2.8.12 Reset

e Integrated internal reset

e Reset D1-H or other IC

2.2.9 Audio Interfaces

2.2.9.1 Audio Codec

e  Two audio digital-to-analog converter (DAC) channels

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 13
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- Supports 16-bit and 20-bit sample resolution
- 8kHzto 192 kHz DAC sample rate
- 100+ 2 dB SNR@A-weight, -85 + 3 dB THD+N
e  Two audio outputs:
- One stereo headphone output: HPOUTL/R
- One stereo differential lineout output: LINEOUTLP/N and LINEOUTRP/N
e  Three audio analog-to-digital converter (ADC) channels
- Supports 16-bit and 20-bit sample resolution
- 8kHzto 48 kHz ADC sample rate
- 95+ 3dB SNR@A-weight, -80 + 3dB THD+N
e  Five audio inputs:

- Three differential microphone inputs: MICIN1P/1N, MICIN2P/2N, MICIN3P/3N, or three single-end
microphone inputs: MICIN1P, MICIN2P, MICIN3P

- One stereo LINEIN input: LINEINL/R
- One stereo FMIN input: FMINL/R
e  Supports Dynamic Range Controller adjusting the DAC playback and ADC recording
e One 128x20-bits FIFO for DAC data transmit, one 128x20-bits FIFO for ADC data receive
e  Programmable FIFO thresholds
e  Supports interrupts and DMA
e Two LDOs integrated:
- ALDO: internal ALDO output for AVCC

- HPLDO: internal HPLDO output for HPVCC

2.2.9.2 [12S/PCM

e Three 12S/PCM external interfaces (1250, 1251, 1252) for connecting external power amplifier and MIC ADC
e  Compliant with standard Philips Inter-IC sound (12S) bus specification

- Left-justified, Right-justified, PCM mode, and Time Division Multiplexing (TDM) format

- Programmable PCM frame width: 1 BCLK width (short frame) and 2 BCLKs width (long frame)
e  Transmit and Receive data FIFOs

- Programmable FIFO thresholds
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- 128 depth x 32-bit width TXFIFO and 64 depth x 32-bit width RXFIFO
e  Supports multiple function clock

- Clock up to 24.576 MHz Data Output of 12S/PCM in Master mode (Only if the 10 PAD and Peripheral
12S/PCM satisfy Timing Parameters)

- Clock up to 12.288 MHz Data Input of 12S/PCM in Master mode
e  Supports TX/RX DMA slave interface
e  Supports multiple application scenarios
- Up to 16 channels (fs = 48 kHz) which has adjustable width from 8-bit to 32-bit
- Sample rate from 8 kHz to 384 kHz (CHAN = 2)
- 8-bit u-law and 8-bit A-law companded sample

e  Supports master/slave mode

2.2.9.3 DMIC

e  Supports maximum 8 digital PDM microphones

e  Supports sample rate from 8 kHz to 48 kHz

2.2.9.4 One Wire Audio (OWA)

e One OWATXand one OWA RX

e Compliance with S/PDIF interface

e |EC-60958 and IEC-61937 transmitter and receiver functionality
- IEC-60958 supports 16-bit, 20-bit, and 24-bit data formats

- IEC-61937 uses the IEC-60958 series for the conveying of non-linear PCM bit streams, each sub-frame
transmits 16-bit

e  TXFIFO and RXFIFO
- One 128x24bits TXFIFO and one 64x24bits RXFIFO for audio data transfer
- Programmable FIFO thresholds

e  Supports TX/RX DMA slave interface

e  Supports multiple function clock
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- Separate clock for OWA TX and OWA RX
- The clock of TX function includes 24.576 MHz and 22.579 MHz frequency
- The clock of RX function includes 24.576*8MHz frequency
e  Supports hardware parity on TX/RX
- Hardware parity checking on the receiver
- Hardware parity generation on the transmitter
e  Supports channel status capture on the receiver
e  Supports channel sample rate capture on the receiver
e  Supports insertion detection for the receiver
e  Supports channel status insertion for the transmitter
e  Supports interrupts and DMA
2.2.10 Security System
2.2.10.1 Crypto Engine (CE)
e  Supports Symmetrical algorithm for encryption and decryption: AES, DES, TDES
- Supports ECB, CBC, CTS, CTR, CFB, OFB mode for AES
- Supports 128/192/256-bit key for AES
- Supports ECB, CBC, CTR mode for DES/TDES
e  Supports Hash algorithm for tamper proofing: MD5, SHA, HMAC
- Supports SHA1, SHA224, SHA256, SHA384, SHA512 for SHA
- Supports HMAC-SHA1, HMAC-SHA256 for HMAC
- Supports multi-package mode for MD5/SHA1/SHA224/SHA256/SHA384/SHA512
e  Supports Asymmetrical algorithm for signature verification: RSA
- RSA supports 512/1024/2048-bit width
e  Supports 160-bit hardware PRNG with 175-bit seed
e  Supports 256-bit hardware TRNG
e Internal DMA controller for data transfer with memory
Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 16
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2.2.10.2 Security ID (SID)

e  Supports 2 Kbits eFuse

e  Backup eFuse information by using SID_SRAM
e  Burning the key to the SID

e Reading the key use status in the SID

e Loading the key to the CE

2.2.11 External Peripherals

2.2.11.1 USB DRD

e One USB 2.0 DRD (USBO0), with integrated USB 2.0 analog PHY
e  Complies with USB2.0 Specification
e  Supports USB Host function
- Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0
- Compatible with Open Host Controller Interface (OHCI) Specification, Version 1.0a
- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s), and Low-Speed (LS, 1.5 Mbit/s)
- Supports only 1 USB Root port shared between EHCI and OHCI
e  Supports USB Device function
- Supports High-Speed (HS, 480 Mbit/s) and Full-Speed (FS, 12 Mbit/s)
- Supports bi-directional endpoint0 (EPO) for Control transfer

- Up to 10 user-configurable endpoints (EP1+, EP1-, EP2+, EP2-, EP3+, EP3-, EP4+, EP4-, EP5+, EP5-) for

Bulk transfer, Isochronous transfer and Interrupt transfer
- Up to (8 KB + 64 Bytes) FIFO for all EPs (including EPO)
- Supports interface to an external Normal DMA controller for every EP
e  Supports an internal DMA controller for data transfer with memory
e  Supports High-Bandwidth Isochronous & Interrupt transfers
e  Automated splitting/combining of packets for Bulk transfers
e  Supports point-to-point and point-to-multipoint transfer in both Host and Peripheral modes

e Includes automatic ping capabilities
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Soft connect/disconnect function

Performs all transaction scheduling in hardware
e  Power optimization and power management capabilities

e Device and host controller share a 8K SRAM and a physical PHY

2.2.11.2 USB HOST

e One USB 2.0 HOST (USB1), with integrated USB 2.0 analog PHY

e  Complies with USB2.0 Specification

e  Supports USB2.0 Host function
- Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0
- Compatible with Open Host Controller Interface (OHCI) Specification, Version 1.0a

- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) and Low-Speed (LS, 1.5 Mbit/s)

Device
- Supports only 1 USB Root port shared between EHCI and OHCI

e Aninternal DMA Controller for data transfer with memory

2.2.11.3 EMAC

® One EMAC interface for connecting external Ethernet PHY

e 10/100/1000 Mbit/s Ethernet port with RGMII and RMII interfaces
e  Compliant with IEEE 802.3-2002 standard

o  Supports both full-duplex and half-duplex operation

e Provides the management data input/output (MDIO) interface for PHY device configuration and

management with configurable clock frequencies
e  Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to 16 KB
e  Supports a variety of flexible address filtering modes
e  Separate 32-bit status returned for transmission and reception packets
e  Optimization for packet-oriented DMA transfers with frame delimiters

- Supports linked-list descriptor list structure
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- Descriptor architecture, allowing large blocks of data transfer with minimum CPU intervention; each

descriptor can transfer up to 4 KB of data
- Comprehensive status reporting for normal operation and transfers with errors
e 4 KB TXFIFO for transmission packets and 16 KB RXFIFO for reception packets

e  Programmable interrupt options for different operational conditions

2.2.11.4 UART

e  Up to 6 UART controllers (UARTO, UART1, UART2, UART3, UART4, UARTS)

° UARTO, UART4, UARTS5: 2-wire; UART1, UART2, UART3: 4-wire
e  Compatible with industry-standard 16450/16550 UARTs
e  Supports IrDA-compatible slow infrared (SIR) format

e Two separate FIFOs: one is RX FIFO, and the other is TX FIFO

- Each of them is 64 bytes (For UARTO)

- Each of them is 256 bytes (For UART1, UART2, UART3, UART4, and UART5)
e  The working reference clock is from the APB bus clock

- Speed up to 4 Mbit/s with 64 MHz APB clock

- Speed up to 1.5-Mbit/s with 24 MHz APB clock

5 to 8 data bits for RS-232 characters, or 9 bits RS-485 format
e 1,1.50r2 stop bits

e  Programmable parity (even, odd, or no parity)

Supports TX/RX DMA slave controller interface

Supports software/hardware flow control
e  Supports RX DMA Master interface (Only for UART1)

e  Supports auto-flow by using CTS & RTS (Only for UART1/2/3)

2.2.11.5 Two Wire Interface (TWI)

e Upto4 TWI controllers (TWIO, TWI1, TWI2, TWI3)

e  Compliant with 12C bus standard
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Supports standard mode (up to 100 kbit/s) and fast mode (up to 400 kbit/s)

e  Supports 7-bit and 10-bit device addressing modes
e  Supports master mode or slave mode
e  Master mode features:
- Supports the bus arbitration in the case of multiple master devices
- Supports clock synchronization and bit and byte waiting
- Supports packet transmission and DMA
e Slave mode features:
- Interrupt on address detection

e The TWI controller includes one TWI engine and one TWI driver. And the TWI driver supports packet

transmission and DMA mode when TWI works in master mode

2.2.11.6 SPl and SPI_DBI

e  Up to 2 SPI controllers (SPIO, SPI1)
e  The SPIO only supports SPI mode; The SPI1 supports SPI mode and display bus interface (DBI) mode

e SPImode:

Full-duplex synchronous serial interface

- Master/slave configurable

- Mode0 to Mode3 are supported for both transmit and receive operations

- 8-bit wide by 64-entry FIFO for both transmit and receive data

- Polarity and phase of the Chip Select (SPI-CS) and SPI Clock (SPI-CLK) are configurable

- Supports 3-wire/4-wire SPI

- Supports programmable serial data frame length: 1-bit to 32-bit

- Supports Standard SPI, Dual-Output/Dual-Input SPI, Dual 10 SPI, Quad-Output/Quad-Input SPI
e DBl mode:

- Supports DBI Type C 3 Line/4 Line Interface Mode

- Supports 2 Data Lane Interface Mode

- Supports RGB111/444/565/666/888 video format

- Maximum resolution of RGB666 240 x 320@30Hz with single data lane
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- Maximum resolution of RGB888 240 x 320@60Hz or 320 x 480@30Hz with dual data lane
- Supports Tearing effect

- Supports software flexible control video frame rate

2.2.11.7 CIR Receiver (CIR_RX)

e  One CIR_RX interface (IR-RX)

e  Full physical layer implementation

o  Supports NEC format infra data

e  Supports CIR for remote control or wireless keyboard
e  64x8 bits FIFO for data buffer

e  Sample clock up to 1 MHz

2.2.11.8 CIR Transmitter (CIR_TX)

One CIR_TX interface (IR-TX)

e Supports arbitrary wave generator

e  Configurable carrier frequency

o  Supports handshake mode and waiting mode of DMA

e 128 bytes FIFO for data buffer

2.2.11.9 PWM

e  Supports 8 independent PWM channels (PWMO to PWM7)
- Supports PWM continuous mode output
- Supports PWM pulse mode output, and the pulse number is configurable
- Output frequency range: 0 to 24 MHz or 100 MHz
- Various duty-cycle: 0% to 100%
- Minimum resolution: 1/65536

e  Supports 4 complementary pairs output
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2.2.11.10

2.2.11.11

- PWMO1 pair (PWMO + PWM1), PWM23 pair (PWM2 + PWM3), PWM45 pair (PWM4 + PWMS5),
PWMG67 pair (PWM6 + PWM7)

- Supports dead-zone generator, and the dead-zone time is configurable

Supports 4 group of PWM channel output for controlling stepping motors

- Supports any plural channels to form a group, and output the same duty-cycle pulse

- In group mode, the relative phase of the output waveform for each channel is configurable
Supports 8 channels capture input

- Supports rising edge detection and falling edge detection for input waveform pulse

- Supports pulse-width measurement for input waveform pulse

General Purpose ADC (GPADC)

2-ch Successive approximation register (SAR) analog-to-digital converter (ADC)
12-bit sampling resolution and 8-bit precision

64 FIFO depth of data register

Power reference voltage: AVCC, analog input voltage range: 0 to AVCC
Maximum sampling frequency up to 1 MHz

Supports three operation modes: single conversion mode, continuous conversion mode, burst conversion

mode

Touch Panel ADC (TPADC)

12 bit SAR type A/D converter

Configurable sample frequency up to 1 MHz

One 32x12 FIFO for storing A/D conversion result

Supports DMA slave interface

Supports 4-wire resistive touch panel input detection

- Supports pen down detection with programmable sensitivity
- Supports single touch coordinate measurement

- Supports dual touch detection
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- Supports touch pressure measurement with programmable threshold
- Supports median and averaging filter for noise reduction
- Supports X and Y coordinate exchange function

e  Supports Aux ADC with up to 4 channels

2.2.11.12 Low Rate ADC (LRADC)

One LRADC input channel

e  6-bit sampling resolution and 5-bit precision

e  Sample rate up to 2 kHz

e  Supports hold Key and general Key

e  Supports normal, continuous and single working mode

e  Power supply voltage: AVCC, power reference voltage: 0.75*AVCC, analog input and detected voltage

range: 0to 1.266 V

2.2.11.13 LEDC

e  LEDC s used to control the external intelligent control LED lamp

e Configurable LED output high/low level width

e Configurable LED reset time

e LEDC data supports DMA configuration mode and CPU configuration mode
e  Maximum 1024 LEDs serial connect

e  LED data transfer rate up to 800 kbit/s

2.2.12 Package

e LFBGA 337 balls, 13 mm x 13 mm body size, 0.65 mm ball pitch, 0.35 mm ball size

2.3 Block Diagram

Figure 2-1 shows the system block diagram of the D1-H.
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Figure 2-1 D1-H System Block Diagram
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Figure 2-2 shows the solution of D1-H multi-media decoding platform.

Figure 2-2 D1-H Multi-Media Decoding Platform Solution
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System

Memory Mapping

Module Address (It is for Cluster CPU) Size

BROM & SRAM

SRAM Al 0x0002 0000---0x0002 7FFF 32 KB
64 KB

DSPO IRAM 0x0002 8000---0x0003 7FFF The local sram is switched to system
boot.
32 KB

DSPO DRAMO 0x0003 8000---0x0003 FFFF The local sram is switched to system
boot.
32 KB

DSPO DRAM1 0x0004 0000---0x0004 7FFF The local sram is switched to system

boot.

DSPO IRAM (local sram)

0x0040 0000---0x0040 FFFF

64 KB

The local sram is switched to DSP.

DSPO DRAMO (local sram)

0x0042 0000---0x0042 7FFF

32 KB

The local sram is switched to DSP.

DSPO DRAM1 (local sram)

0x0044 0000---0x0044 7FFF

32 KB

The local sram is switched to DSP.

DSP_SYS Related

DSP_CFG 0x0170 0000---0x0170 O3FF 1KB
DSP_WDG 0x0170 0400---0x0170 O7FF 1 KB
DSP_INTC 0x0170 0800---0x0170 OBFF 1KB
DSP_MSGBOX 0x0170 1000---0x0170 1FFF 4 KB
VE_SYS Related

VE 0x01C0 E000---0x01CO FFFF 8 KB
SPO (SYS Domain)

GPIO 0x0200 0000---0x0200 O7FF 2 KB
PWM 0x0200 0C00---0x0200 OFFF 1KB
ccu 0x0200 1000---0x0200 1FFF 4 KB
IR_TX 0x0200 3000 — 0x0200 33FF 1 KB
LEDC 0x0200 8000---0x0200 83FF 1 KB
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Module Address (It is for Cluster CPU) Size
GPADC 0x0200 9000---0x0200 93FF 1KB
LRADC 0x0200 9800---0x0200 9BFF 1 KB
THS 0x0200 9400---0x0200 97FF 1 KB
TPADC 0x0200 9C00---0x0200 9FFF 1KB
IOMMU 0x0201 0000---0x0201 FFFF 64 KB
Audio Codec 0x0203 0000---0x0203 OFFF 4 KB
DMIC 0x0203 1000---0x0203 13FF 1 KB
1250 0x0203 2000---0x0203 2FFF 4 KB
1251 0x0203 3000---0x0203 3FFF 4 KB
1252 0x0203 4000---0x0203 4FFF 4 KB
OWA 0x0203 6000---0x0203 63FF 1KB
TIMER 0x0205 0000---0x0205 OFFF 4 KB
SP1 (SYS Domain)

UARTO 0x0250 0000---0x0250 03FF 1 KB
UART1 0x0250 0400---0x0250 07FF 1 KB
UART2 0x0250 0800---0x0250 OBFF 1 KB
UART3 0x0250 0C00---0x0250 OFFF 1KB
UART4 0x0250 1000---0x0250 13FF 1KB
UART5 0x0250 1400---0x0250 17FF 1KB
TWIO 0x0250 2000---0x0250 23FF 1KB
TWI1 0x0250 2400---0x0250 27FF 1KB
TWI2 0x0250 2800---0x0250 2BFF 1 KB
TWI3 0x0250 2C00---0x0250 2FFF 1 KB
SHO (SYS Domain)

SYSCTRL 0x0300 0000---0x0300 OFFF 4 KB
DMAC 0x0300 2000---0x0300 2FFF 4 KB
SPINLOCK 0x0300 5000---0x0300 5FFF 4 KB
SID 0x0300 6000---0x0300 6FFF 4 KB
HSTIMER 0x0300 8000---0x0300 8FFF 4 KB
DCU 0x0301 0000---0x0301 FFFF 64 KB
CE_NS 0x0304 0000---0x0304 07FF 2 KB
CE_KEY_SRAM 0x0304 1000---0x0304 1FFF 4 KB (only CE access)
MSI+MEMC 0x0310 2000---0x0330 1FFF 2 MB

SH2 (SYS Domain)
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Module Address (It is for Cluster CPU) Size
SMHCO 0x0402 0000---0x0402 OFFF 4 KB
SMHC1 0x0402 1000---0x0402 1FFF 4 KB
SMHC2 0x0402 2000---0x0402 2FFF 4 KB
SPIO 0x0402 5000---0x0402 5FFF 4 KB
SPI1 0x0402 6000---0x0402 6FFF 4 KB
USBO 0x0410 0000---Ox041F FFFF 1MB
USB1 0x0420 0000---0x042F FFFF 1MB
EMAC 0x0450 0000---0x0450 FFFF 64 KB
VIDEO_OUT_SYS Related (SYS Domain)
DE 0x0500 0000---0x053F FFFF 4 MB
DI 0x0540 0000---0x0540 FFFF 64 KB
G2D 0x0541 0000---0x0544 FFFF 256 KB
DSI 0x0545 0000---0x0545 1FFF 8 KB
DISPLAY_TOP 0x0546 0000---0x0546 OFFF 4 KB
TCON_LCDO 0x0546 1000---0x0546 1FFF 4 KB
TCON_TVO 0x0547 0000---0x0547 OFFF 4 KB
HDMI 0x0550 0000---0x055F FFFF 1M
TVE_TOP 0x0560 0000---0x0560 3FFF 16K
TVEO 0x0560 4000---0x0560 7FFF 16K
VIDEO_IN_SYS Related (SYS Domain)
CSlI 0x0580 0000---O0x05BF FFFF 4 MB
TVD_TOP 0x05C0 0000---0x05C0 OFFF 4K
TVDO 0x05C0 1000---0x05CO 1FFF 4K
RISC-V_SYS Related (SYS Domain)

64K

Address mapping which RISC-V core

RISCV_BROM 0x0600 0000---0x0600 FFFF accesses BROM:
0x0000 0000---0x0000 FFFF
RISCV_CFG 0x0601 0000---0x0601 OFFF 4K
RISCV_WDG 0x0601 1000---0x0601 1FFF 4K
RISCV_TIMESTAMP 0x0601 2000---0x0601 2FFF 4K
RISCV_MSGBOX 0x0601 FOOO---0x0601 FFFF 4K
APBSO
IR_RX 0x0704 0000---0x0704 03FF 1 KB
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Module Address (It is for Cluster CPU) Size
AHBS

RTC 0x0709 0000---0x0709 03FF 1KB
CPUX Related

CPU_SYS_CFG 0x0810 0000---0x0810 03FF 1KB
TimeStamp_STA 0x0811 0000---0x0811 OFFF 4 KB
TimeStamp_CTRL 0x0812 0000---0x0812 OFFF 4 KB
IDC 0x0813 0000---0x0813 OFFF 4 KB
CO_CPUX_CFG 0x0901 0000---0x0901 03FF 1KB
CO_CPUX_MBIST 0x0902 0000---0x0902 OFFF 4 KB
DRAM Space (SYS Domain)

DRAM SPACE 0x4000 0000---OxBFFF FFFF 2GB

The following is the system memory mapping seen by the DSPO host.

Module Cacheable . Address Mapping
Address Size L.
Property Description
The start address of the
SRAM Al 0x0002 0000---0x0002 7FFF | 32 KB
default DSP.
DSPO IRAM 0x0002 8000---0x0003 7FFF | 64 KB The DSPO accesses the
DSPO DRAMO 0x0003 8000---0x0003 FFFF | 32kp | @ddress  through  the
external bus to operate
DSPO DRAM1 0x0004 0000---0x0004 7FFF | 32KB | the internal local SRAM.
DSPO IRAM 0x0040 0000---0x0040 FFFF | 64 KB The DSPO accesses the
address  through the
internal bus to directly
DSPO DRAMO 0x0042 0000---0x0042 7FFF | 32 KB
Non-Cacheable access the local SRAM,
(Total 512 MB) which is more efficient
than the external bus.
DSPO DRAM1 0x0044 0000---0x0044 7FFF | 32 KB
L4 _CONN_periph 0x0200 0000---Ox09FF FFFF | 128 MB | System Peripherals
DSP_SYS_CFG 0x0170 0000---0x0170 OFFF | 4 KB Peripherals
The front 256 MB space
of DDR (0x40000000—
OXA4FFFFFFF)
DRAM SPACE 0x1000 0000---Ox1FFF FFFF | 256 MB
It requires DSP output
AHB for address
remapping
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Module Cacheable . Address Mapping
Address Size L.
Property Description
Cacheable Mapping Area
SRAM Al has two
SRAM 0x2002 0000---0x2002 7FFF | 32 KB
addresses.
DSPO IRAM 0x2002 8000---0x2003 7FFF | 64 KB The DSPO accesses the
DSPO DRAMO 0x2003 8000--0x2003 FFFF | 32 kg | address  through  the
external bus to operate
DSPO DRAM1 Cacheable 0x2004 0000---0x2004 7FFF | 32 KB the internal local SRAM.
(Total 512 MB) The front 256 MB space
of DDR (0x40000000-
OX47FFFFFF)
DRAM SPACE 0x3000 0000---0x3FFF FFFF | 256 MB
It requires DSP output
AHB for address
remapping
DRAM Special Mapping Area
DRAM SPACE Non-Cacheable | 0x4000 0000---Ox7FFF FFFF | 1 GB
Cacheable
DRAM SPACE . 0x8000 0000---OxBFFF FFFF | 1 GB Reserved space
Configurable
The front 1 GB space of
DRAM SPACE Cacheable 0xC0O00 0000---OxFFFF FFFF | 1 GB DDR (0x40000000—
OX7FFFFFFF)
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3.2 Clock Controller Unit (CCU)

3.2.1 Overview

The clock controller unit (CCU) controls the PLL configurations and most of the clock generation, division,
distribution, synchronization, and gating. The input signals of the CCU include the external clock for the

reference frequency (24 MHz). The outputs from the CCU are mostly clocks to other blocks in the system.

The CCU includes the following features:
e 8PLLs

e  Bus source and divisions

e  Clock output control

e  Configuring modules clock

e  Busclock gating

e  Bus software reset

3.2.2 Block Diagram
The following figure shows the functional block diagram of the CCU.

Figure 3-1 CCU Block Diagram
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3.23

3.23.1

Functional Description

System Bus Tree

The system buses include advanced high-performance buses (AHBs), advanced peripheral buses (APBs), and

MBUS.

All devices mounted at the bus should use the related bus clocks, and the gating signals for the bus are from

the CCU module.

The following figure shows the diagram of the System Bus Tree.

Figure 3-2 System Bus Tree
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3.2.3.2 Module Clock Generation

The following figure describes module clock generation.

Figure 3-3 Module Clock Generation
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3.2.3.3 PLL Distribution
The following figure shows the block diagram of the PLL distribution.
Figure 3-4 PLL Distribution
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Table 3-1 PLL Typical Application

PLL Type Application Module Notes
PLL_CPU RISC-V CPU Support DVFS

Support spread spectrum
PLL_DDR MBUS, SDRAM

No support linear FM

PLL_PERI(2X)

DE, DI, G2D, CE, VE, SMHCO0/1/2, SP10/1,
DSI, TCON_LCD, TCON_TV, TV Encoder,
CSlI, DSP

No support dynamic FM

PLL_PERI(1X)

PSI, AHB, APBO, APBl1l, CE, DI,
SMHCO0/1/2, SPI0/1, IR_TX, 12S2_ASRC,
TV Decoder, OWA_RX, DSI, RISC-V CPU

No support dynamic FM

PLL_PERI(800M)

SMHC2, RISC-V CPU

No support dynamic FM

PLL_VIDEOO(4X)

DE, DI, G2D, TCON_LCD, TCON_TV,
TV Encoder, RISC-V CPU

No support DVFS

PLL_VIDEOO(1X)

TCON_LCD, TCON_TV, TV Encoder,
TV Decoder, CSI_MST

No support DVFS

PLL_VIDEO1(4X)

DE, DI, G2D, TCON_LCD, TCON_TV,
TV Encoder, RISC-V CPU

No support DVFS

PLL_VIDEO1(1X)

TCON_LCD, TCON_TV, TV Encoder,
TV Decoder, CSI_MST

No support DVFS

PLL_VE

VE

No support dynamic FM

PLL_AUDIOO

1250/1/2, OWA_TX,
AUDIO_CODEC, TPADC

DMIC,

No support DVFS

PLL_AUDIOO(4X)

1250/1/2, 12S2_ASRC, OWA_TX, DMIC,
AUDIO_CODEC

No support DVFS

PLL_AUDIOZ1(DIV2)

DE, DI, G2D, SMHC0/1/2, SPI0/1,
1250/1/2,1252_ASRC, OWA_TX,
OWA_RX, DMIC, AUDIO_CODEC,
RISC-V CPU, TCON_LCD, TCON_TV,
TV Encoder, CSI_MST, DSP

No support DVFS

PLL_AUDIO1(DIV5)

SPI0/1, 1250/1/2, 1252_ASRC, OWA_TX,
OWA RX, DMIC, AUDIO_CODEC,
CSI_MST

No support DVFS
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3.2.3.4 PLL Features

The following table shows the PLL features.

Table 3-2 PLL Features

Stable Operating | Actual Operating Spread Linear | Rate Lock
PLL Default Frequency Pk-Pk .
Frequency Frequency Spectrum | FM Control Time
288 MHz to 3.0 GHz 288 MHz to
PLL CPU 408 MHz No Yes No <200 ps 1.5ms
(24*N) 1.8 GHz
24.576 MHz
180 MHz to 3.0 GHz
22.5792 MHz
PLL_AUDIOO (24MHz*N.x/M1/M0/ 24.576 MHz Yes No No <200 ps 500 us
P) 24.576*4 MHz
22.5792*4 MHz
Integer mode:
1/2x:1.536 GHz
1/5x: 614.4 MHz
Fvco/Div
PLL_AUDIO1 180 MHz to 3.0 GHz Decimal mode: Yes No No <200 ps 500 us
(Div: 1-8)
1/2x: 1.1179648
GHz
1/5x: 471.8592 MHz
180 MHz to 3.2 GHz Fvco/Div 1/2x:1.2 GHz
PLL_PERI . Yes No No < 200ps 500 us
(24*N/M1/M0) (Div:1=8) 1/3x: 800 MHz
1x: 297 MHz
252 MHzt03.0GHz | 192 MHzto
PLL_VIDEOO(4X) 2x: 594 MHz Yes No No < 200ps 500 us
(24*N/Mm) 2400 MHz
4x: 1188 MHz
1x: 297 MHz
252 MHzt03.0GHz | 192 MHzto
PLL_VIDEO1(4X) 2X: 594 MHz Yes No No < 200ps 500 us
(24*N/M) 2400 MHz
4x: 1188 MHz
180 MHz t0 3.0 GHz | 192 MHz to
PLL_VE 432 MHz Yes No No < 200ps 500 us
(24*N/M1/M0) 600 MHz
200 MHz to 800 MHz
(<200 ps)
180 MHzt0 3.0 GHz | 192 MHzto 800 MHz to 1.3GHz
PLL_DDR 432 MHz Yes No No 2ms
(24*N/M1/MO) 2.0 GHz (<140 ps)
1.3 GHz t0 2.0 GHz
(<100 ps)
3.2.3.5 The Usage Notes of PLL Frequencies
PLL Output Frequency | Post Frequency- | Typical Working- | Recommended PLL
PLL Type PLL Calculate Formula . . .
Range Divider of Module Frequency of Module Parameter Configuration
When the output clock is
Based on the | less than 288 MHz, the
PLL_CPU 24*N 200 MHz to 3 GHz /P (1/2/4) .
requirement of CPU clock frequency can be
outputted by dividing P.
600 MHz/300 MHz/
600 MHz N=100, M=1,
PLL_PERI(1X) 24MHz*N/M/P0/2 lto 64 200 MHz/150 MHz/
(PO=2) PO=2, P1=3

100 MHz
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PLL Type

PLL Calculate Formula

PLL Output Frequency
Range

Post Frequency-
Divider of Module

Typical Working-

Frequency of Module

Recommended PLL
Parameter Configuration

PLL_PERI(2X)

24MHz*N/M/PO

1.2 GHz
(P0=2)

1to 64

1.2 GHz/600 MHz/
400 MHz/300 MHz/
240 MHz/200 MHz/
150 MHz/100 MHz

PLL_PERI(800M)

24MHz*N/M/P1

800 MHz
(P1=3)

lto 64

800 MHz

PLL_VIDEOO

24MHz*N/M

4x:0<=1188 MHz
1x: 0<=297 MHz

lto64d

1188 MHz/585 MHz/
537 MHz/501 MHz/
468 MHz/462 MHz/
426 MHz/390 MHz/
357 MHz/297 MHz...

N=99, M=2

PLL_VIDEO1

24MHz*N/M

4x:0<=1188 MHz
1x: 0<=297 MHz

1to64

1188 MHz/585 MHz/
537 MHz/501 MHz/
468 MHz/462 MHz/
426 MHz/390 MHz/
357 MHz/297 MHz...

N=99, M=2,

PLL_VE

24MHz*N/M1/MO0

200 MHz to 600 MHz

1to 64

600 MHz/450 MHz/
360 MHz/270 MHz

N=25, M1=1, M0=2

PLL_DDR

24MHz*N/M1/MO0

192 MHz to 2.0 GHz

1to 64

200 MHz/400 MHz/
800 MHz

N=100, M1=MO0=1, P=3

PLL_AUDIOO0(1X)
PLL_AUDIOO0(4X)
Decimal

24MHz*N.x/M1/MO0/P/4
24MHz*N.x/M1/MO0/P

24.576/22.5792 MHz
(24.576/22.5792)*4 MHz

1to 64

24.576/22.5792 MHz
(24.576/22.5792)*4 MHz

24.571:N.x=14.336, P=14,
MO0=1, M1=1
22.5792:N.x=7.5264, P=8,
MO0=1, M1=1

PLL_AUDIO1(DIV2)
Integral

24MHz*N/M/PO

1536 MHz
(P0=2)

384 MHz

307 MHz

256 MHz

[/ I @ ) I (N B I >

192 MHz

154 MHz

96 MHz

N=128, M=1,
P0O=2, P1=5

PLL_AUDIO1(DIVS5)
Integral

24MHz*N/M/P1

614.4 MHz
(P1=5)

25

24.576 MHz

The  jitter of this
frequency point is better.
The frequency point is
used for audio module.

PLL_AUDIOO(DIV2)
Decimal

24MHz*N.x/M/PO

1179.648 MHz
(P0=2)

600 MHz

393 MHz

295 MHz

236 MHz

197 MHz

o | 0| bW

147 MHz

98 MHz

48

24.576 MHz

The jitter of this
frequency point is
relatively poor.

The frequency point is

used for audio module.

N.x=98.304, M=1,
P0=2, P1=1t0 8

PLL_AUDIOO(DIV5)
Decimal

24MHz*N.x/M/P1

295 MHz to 2400 MHz

Select based on

peripherals
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3.2.4 Programming Guidelines

3.2.4.1 Configuring the Frequency of PLL_CPU

The frequency configuration formula of PLL_CPU:
PLL_CPU = 24 MHz*N/P

The parameter N is the frequency-doubling factor of PLL. The next parameter configuration can proceed after

the PLL relock. The parameter P (CPU_AXI_CFG_REG[17:16]) is a digital post-frequency-division factor, which

can be dynamically switched in real-time, without affecting the normal work of PLL.

_| | NOTE

PLL_CPU supports dynamic frequency adjustment (modifying the value of N). However, for the system
stability, to configure the frequency of the PLL_CPU from a higher value to a lower one, switch the clock
source of the CPU to another clock whose frequency is not higher than the current one first, and configure
PLL_CPU to the target low frequency, and then switch the clock source of the CPU back to PLL_CPU.

Follow the steps below to adjust the frequency of PLL_CPU:
Stepl Before you configure PLL_CPU, switch the clock source of CPU to PLL_PERI(1X).
Step2 Modify the parameters N and P of PLL_CPU.

Step3  Write the PLL Lock Enable bit (bit[29]) of PLL_CPU_CTRL_REG to 0 and then to 1.

Step4  Wait for the Lock bit (bit[28]) of PLL_CPU_CTRL_REG to change to 1.

Step5 Switch the clock source of the CPU to PLL_CPU.

3.2.4.2 Configuring the Frequency of PLL_AUDIO

| | NoTE

PLL_AUDIO includes PLL_AUDIOO and PLL_AUDIO1.

The frequency configuration formula of PLL_AUDIO:
PLL_AUDIOO = 24 MHz*N/M0/M1/P/4

PLL_AUDIO1 = 24 MHz*N/M
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PLL_AUDIO does not support dynamic adjustment because changing any parameter of N, MO, M1, and P will

affect the normal work of PLL, and the PLL will need to be relocked.

Generally, PLL_AUDIO only needs two frequency points: 24.576*4 MHz or 22.5792*4 MHz. For these two
frequencies, there are usually special recommended matching factors. To implement the desired frequency

point of PLL_AUDIO, you need to use the decimal frequency-division function, so follow the steps below:
Step1l Configure the N, MO, M1 and P factors.

Step2 Configure PLL_AUDIOx Control Register[PLL_SDM_ENABLE] to 1.

Step3 Configure PLL_AUDIOx Pattern0 Control Register to enable the digital spread spectrum.

Step4  Write PLL_AUDIOx Control Register[Lock Enable] to 0 and then to 1.

Step5 Wait for PLL_AUDIOx Control Register[Lock] to 1.

1] note

When the P factor of PLL_AUDIO is an odd number, the clock output is an unequal-duty-cycle signal.

The recommended values for configuration factors of PLL_AUDIO1 are as follows.

Table 3-3 Recommended Values for Configuration Factors of PLL_AUDIO1

Frequency- PLL
Clock Source . VCO Post Frequency- . Actual Operating L.
Mode doubling . Output |Divisor Description
(MHz) (MHz) |Division Frequency (MHz)
N (MHz)
4 384
8 192 Provide clock
2 1536 source for|
Integer 16 %6 peripherals
o 24 128 3072
divider | | 0 e
For audio-
5 614.4 25 24.576 related
modules
2 589.824
Provides clock
Decimal 3 393.216 source for
. 24 98.304 2359.296|2 1179.648 .
divider 6 196.608 peripheral
devices
12 98.304
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Frequency- PLL
Clock Source . VCO Post Frequency- L. Actual Operating L.
Mode doubling L Output |Divisor Description
(MHz) (MHz) |Division Frequency (MHz)
(MHz)
For audio-
48 24.576 related
modules
5 471.8592

3.2.4.3 Configuring the Frequency of General PLLs

3.2.4.4

3.24.5

Step1 Make sure the PLL is enabled. If not, refer to section 3.2.4.4 Enabling the PLL to enable the PLL.

Step 2

Step 3
Step 4
Step 5

Step 6

Configure the PLL_OUTPUT_ENABLE bit (bit[27]) of the PLL control register as O to disable the output

gate of the PLL because general PLLs are unavailable in the process of frequency modulation.

Configure the N and M factors. (It is not suggested to configure M1 factor)

Write the LOCK_ENABLE bit (bit[29]) of the PLL control register to 0 and then to 1.

Wait for the LOCK bit (bit[28]) of the PLL control register to 1.

Configure PLL_OUTPUT_ENABLE bit (bit[27]) of the PLL control register to 1.

Enabling the PLL

Follow the steps below to enable the PLL:

Step 1

Step 2

Step 3
Step 4
Step 5

Step 6

Configure the N, M, and P factors of the PLL control register.

Write the PLL_ENABLE bit and the LDO_EN bit of the PLL control register to 1, write the
PLL_OUTPUT_GATE bit of the PLL control register to 0.

Write the LOCK_ENABLE bit of the PLL control register to 1.

Wait for the status of the Lock to change to 1.

Delay 20 us.

Write the PLL_OUTPUT_GATE bit of the PLL control register to 1 and then the PLL will be available.

Disabling the PLL

Follow the steps below to disable the PLL:
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Step1 Write the PLL_ENABLE bit (bit[31]) and the LDO_EN bit of the PLL control register to 0.

Step2 Write the LOCK_ENABLE bit (bit[29]) of the PLL control register to 0.

A CAUTION

In the normal use of PLLs, it is unsuggested to enable and disable the PLLs frequently. Turning on and off the
PLLs will cause mutual interference between PLLs, which will affect the stability of the system. When the
clock is unnecessary, you can write 0 to the PLL_OUTPUT_EN bit of the PLL control register to disable the
output gate of the PLL, instead of writing O to the Enable bit to disable the PLL.

3.2.4.6 Configuring Bus Clock

The bus clock supports dynamic switching, but the process of switching needs to follow the following two rules.

e From a higher frequency to a lower frequency: switch the clock source first, and then set the frequency

division factor;

e From a lower frequency to a higher frequency: configure the frequency division factor first, and then

switch the clock source.

3.2.4.7 Configuring Module Clocks

For the Bus Gating Reset register of a module, the reset bit is de-asserted first, and then the clock gating bit is

enabled to avoid potential problems caused by the asynchronous release of the reset signal.

For all module clocks except the DDR clock, configure the clock source and frequency division factor first, and
then release the clock gating (that is, set to 1). For the configuration order of the clock source and frequency

division factor, follow the rules below:

e  With the increasing of the clock source frequency, configure the frequency division factor before the clock

source;

e With the decreasing of the clock source frequency, configure the clock source before the frequency

division factor.

3.2.4.8 Implementing Spread Spectrum

The spread spectrum technology is to convert a narrowband signal into a wideband signal. It helps to reduce

the effect of electromagnetic interference (EMI) associated with the fundamental frequency of the signal.
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For the general PLL frequency, the calculation formula is as follows:

N+1+X

f:P.(M0+1)-(/w1+1)

-:24MHz, 0< X <1

Where,

P is the frequency division factor of module or PLL;

MO is the post-frequency division factor of PLL;

M1 is the pre-frequency division factor of PLL;

N is the frequency doubling factor of PLL;

X is the amplitude coefficient of the spread spectrum.

The parameters N, P, M1, and MO are for the frequency division.

When M1 =0, MO =0, and P = 1 (no frequency division), the calculation formula of PLL frequency can be

simplified as follows:
f=(N+1+X)-24MHz, 0<X <1
Iy, 1= (N+1+[X,, X,1)-24MHz

SDM_BOT=2"-X,

WAVE_STEP=2""-(X, — X, )/(24MHz/PREQ)-2

Where, SDM_BOT and WAVE_STEP are bits of the PLL pattern control register, and PREQ is the frequency of

the spread spectrum.

_| | NOTE

Different PLLs have different calculate formulas, refer to the CTRL register of the corresponding PLL in

section 3.2.6 Register Description.

Configuration Procedure

Follow the steps below to implement the spread spectrum:
Step 1 Configure the control register of the corresponding PLL

a) Calculate the factor N and decimal value X according to the PLL frequency and PLL frequency
formula. Refer to the control register of the corresponding PLL (named PLL_xxx_CTRL_REG,

where xxx is the module name) in 3.2.6 Register Description for the corresponding PLL frequency

formula.

b) Write MO, M1, N, and PLL frequency to the PLL control register.
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¢) Configure the SDM_Enable bit (bit[24]) of the PLL control register to 1 to enable the spread

spectrum function.
Step 2 Configure the pattern control register of the corresponding PLL

a) Calculate the SDM_BOT and WAVE_STEP of the pattern control register according to decimal
value X and spread spectrum frequency (the bit[18:17] of the PLL_PAT register)

b) Configure the spread spectrum mode (SPR_FREQ_MODE) to 2 or 3.

c) If the bit PLL_INPUT_DIV2 of the PLL control register is 1, configure the spread spectrum clock
source select bit (SDM_CLK_SEL) of the PLL pattern control register to 1. Otherwise, configure
SDM_CLK_SEL to the default value 0.

d) Write SDM_BOT, WAVE_STEP, PREQ, SPR_FREQ_MODE, and SDM_CLK_SEL to the PLL pattern
control register, and configure the SIG_DELT_PAT_EN bit (bit[31]) of this register to 1.

Step 3 Delay 20 us.

Configuration Example

The following example shows how to configure the spread spectrum frequency as 605.3 MHz to 609.7 MHz.

If M1=0, MO =0, P=1, according to the formula [f,, f;] =(N+1+[X1,X2])-24MHz , you can get:

[605.3,609.7]

N+1+[X,, X, ]=
gl 24
_ 600+[5.3,9.7]
24
=24+1+[5.3/24,9.7/24]
Obviously,

N =24,X,=5.3/24,X,=9.7/24
SDM_BOT =27 * X; = 0x7111

WAVE_STEP = 217.* (X5= X1) /(24M/PREQ)*2 = 0x3f; PREQ = 31.5 kHz

If MO =1, M1=0, P = 1, then total frequency division factor is (MO + 1) *1 = 2, so the actual output frequency of
PLLis 1212.1 MHz to 1219.4 MHz.

Similarly, you can get:

N =49,X1=12.1/24, X2 =19.4/24

Then calculate the values of SDM_BOT and WAVE_STEP according to the formulas, and follow the steps

described in Configuration Procedure.
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3.2.5 Register List

Module Name Base Address

CCu 0x02001000

Register Name Offset Description

PLL_CPU_CTRL_REG 0x0000 PLL_CPU Control Register
PLL_DDR_CTRL_REG 0x0010 PLL_DDR Control Register

PLL PERI_CTRL_REG 0x0020 PLL_PERI Control Register
PLL_VIDEOO_CTRL_REG 0x0040 PLL_VIDEOO Control Register
PLL_VIDEO1_CTRL_REG 0x0048 PLL_VIDEO1 Control Register
PLL_VE_CTRL_REG 0x0058 PLL_VE Control Register
PLL_AUDIOO_CTRL_REG 0x0078 PLL_AUDIOO Control Register
PLL_AUDIO1_CTRL_REG 0x0080 PLL_AUDIO1 Control Register
PLL_DDR_PATO_CTRL_REG 0x0110 PLL_DDR PatternQ Control Register
PLL_DDR_PAT1_CTRL_REG 0x0114 PLL_DDR Patternl Control Register
PLL_PERI_PATO_CTRL_REG 0x0120 PLL_PERI Pattern0O Control Register
PLL_PERI_PAT1_CTRL_REG 0x0124 PLL_PERI Patternl Control Register
PLL_VIDEOO_PATO_CTRL_REG 0x0140 PLL_VIDEOO Pattern0 Control Register
PLL_VIDEOO_PAT1_CTRL_REG 0x0144 PLL_VIDEOO Patternl Control Register
PLL_VIDEO1_PATO_CTRL_REG 0x0148 PLL_VIDEO1 PatternO Control Register
PLL_VIDEO1_PAT1_CTRL_REG 0x014C PLL_VIDEO1 Pattern1 Control Register
PLL_VE_PATO_CTRL_REG 0x0158 PLL_VE Pattern0 Control Register
PLL_VE_PAT1_CTRL_REG 0x015C PLL_VE Patternl Control Register
PLL_AUDIOO_PATO_CTRL_REG 0x0178 PLL_AUDIOO Pattern0 Control Register
PLL_AUDIOO_PAT1._CTRL REG 0x017C PLL_AUDIOO Pattern1 Control Register
PLL_AUDIO1_PATO_CTRL_REG 0x0180 PLL_AUDIO1 Pattern0 Control Register
PLL_AUDIO1_PAT1_CTRL_REG 0x0184 PLL_AUDIO1 Patternl Control Register
PLL_CPU_BIAS_REG 0x0300 PLL_CPU Bias Register
PLL_DDR_BIAS_REG 0x0310 PLL_DDR Bias Register
PLL_PERI_BIAS_REG 0x0320 PLL_PERI Bias Register
PLL_VIDEOO_BIAS_REG 0x0340 PLL_VIDEOO Bias Register
PLL_VIDEO1_BIAS_REG 0x0348 PLL_VIDEOL1 Bias Register
PLL_VE_BIAS_REG 0x0358 PLL_VE Bias Register
PLL_AUDIOO_BIAS_REG 0x0378 PLL_AUDIOO Bias Register
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Register Name Offset Description
PLL_AUDIO1_BIAS_REG 0x0380 PLL_AUDIO1 Bias Register
PLL_CPU_TUN_REG 0x0400 PLL_CPU Tuning Register
CPU_AXI_CFG_REG 0x0500 CPU_AXI Configuration Register
CPU_GATING_REG 0x0504 CPU_GATING Configuration Register
PSI_CLK_REG 0x0510 PSI Clock Register

APBO_CLK_REG 0x0520 APBO Clock Register
APB1_CLK_REG 0x0524 APB1 Clock Register
MBUS_CLK_REG 0x0540 MBUS Clock Register

DE_CLK_REG 0x0600 DE Clock Register

DE_BGR_REG 0x060C DE Bus Gating Reset Register
DI_CLK_REG 0x0620 DI Clock Register

DI_BGR_REG 0x062C DI Bus Gating Reset Register
G2D_CLK_REG 0x0630 G2D Clock Register

G2D_BGR_REG 0x063C G2D Bus Gating Reset Register
CE_CLK_REG 0x0680 CE Clock Register

CE_BGR_REG 0x068C CE Bus Gating Reset Register
VE_CLK_REG 0x0690 VE Clock Register

VE_BGR_REG 0x069C VE Bus Gating Reset Register
DMA_BGR_REG 0x070C DMA Bus Gating Reset Register
MSGBOX_BGR_REG 0x071C MSGBOX Bus Gating Reset Register
SPINLOCK_BGR_REG 0x072C SPINLOCK Bus Gating Reset Register
HSTIMER_BGR_REG 0x073C HSTIMER Bus Gating Reset Register
AVS_CLK_REG 0x0740 AVS Clock Register
DBGSYS_BGR_REG 0x078C DBGSYS Bus Gating Reset Register
PWM_BGR_REG 0x07AC PWM Bus Gating Reset Register
IOMMU_BGR_REG 0x07BC IOMMU Bus Gating Reset Register
DRAM_CLK_REG 0x0800 DRAM Clock Register
MBUS_MAT_CLK_GATING_REG 0x0804 MBUS Master Clock Gating Register
DRAM_BGR_REG 0x080C DRAM Bus Gating Reset Register
SMHCO_CLK_REG 0x0830 SMHCO Clock Register
SMHC1_CLK_REG 0x0834 SMHC1 Clock Register
SMHC2_CLK_REG 0x0838 SMHC2 Clock Register
SMHC_BGR_REG 0x084C SMHC Bus Gating Reset Register
UART_BGR_REG 0x090C UART Bus Gating Reset Register
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Register Name Offset Description

TWI_BGR_REG 0x091C TWI Bus Gating Reset Register
SPIO_CLK_REG 0x0940 SPIO Clock Register

SPI1_CLK_REG 0x0944 SPI1 Clock Register

SPI_BGR_REG 0x096C SPI Bus Gating Reset Register
EMAC_25M_CLK_REG 0x0970 EMAC_25M Clock Register
EMAC_BGR_REG 0x097C EMAC Bus Gating Reset Register
IRTX_CLK_REG 0x09C0 IRTX Clock Register

IRTX_BGR_REG 0x09CC IRTX Bus Gating Reset Register
GPADC_BGR_REG 0x09EC GPADC Bus Gating Reset Register
THS_BGR_REG O0x09FC THS Bus Gating Reset Register
12S0_CLK_REG 0x0A10 1250 Clock Register

12S1_CLK_REG 0x0A14 1251 Clock Register

1252_CLK_REG 0x0A18 12S2 Clock Register
1252_ASRC_CLK_REG 0x0A1C 12S2_ASRC Clock Register
12S_BGR_REG 0x0A20 I12S Bus Gating Reset Register
OWA_TX_CLK_REG 0x0A24 OWA_TX Clock Register
OWA_RX_CLK_REG 0x0A28 OWA_RX Clock Register
OWA_BGR_REG 0x0A2C OWA Bus Gating Reset Register
DMIC_CLK_REG 0x0A40 DMIC Clock Register
DMIC_BGR_REG 0x0A4C DMIC Bus Gating Reset Register
AUDIO_CODEC_DAC_CLK_REG 0x0A50 AUDIO_CODEC_DAC Clock Register
AUDIO_CODEC_ADC_CLK_REG 0x0A54 AUDIO_CODEC_ADC Clock Register
AUDIO_CODEC_BGR_REG 0x0A5C AUDIO_CODEC Bus Gating Reset Register
USBO_CLK_REG 0x0A70 USBO Clock Register
USB1_CLK_REG 0x0A74 USB1 Clock Register
USB_BGR_REG 0x0A8C USB Bus Gating Reset Register
DPSS_TOP_BGR_REG O0x0ABC DPSS_TOP Bus Gating Reset Register
HDMI_24M_CLK_REG 0x0B04 HDMI_24M Clock Register
HDMI_CEC_CLK_REG 0x0B10 HDMI CEC Clock Register
HDMI_BGR_REG 0x0B1C HDMI Bus Gating Reset Register
DSI_CLK_REG 0x0B24 DSI Clock Register

DSI_BGR_REG 0x0B4C DSI Bus Gating Reset Register
TCONLCD_CLK_REG 0x0B60 TCONLCD Clock Register
TCONLCD_BGR_REG 0x0B7C TCONLCD Bus Gating Reset Register
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Register Name Offset Description

TCONTV_CLK_REG 0x0B80 TCONTV Clock Register
TCONTV_BGR_REG 0x0B9C TCONTYV Bus Gating Reset Register
LVDS_BGR_REG 0xO0BAC LVDS Bus Gating Reset Register
TVE_CLK_REG 0x0BBO TVE Clock Register

TVE_BGR_REG 0x0BBC TVE Bus Gating Reset Register
TVD_CLK_REG 0x0BCO TVD Clock Register

TVD_BGR_REG 0x0BDC TVD Bus Gating Reset Register
LEDC_CLK_REG 0x0BFO LEDC Clock Register
LEDC_BGR_REG OxOBFC LEDC Bus Gating Reset Register
CSI_CLK_REG 0x0C04 CSI Clock Register
CSI_MASTER_CLK_REG 0x0C08 CSI Master Clock Register
CSI_BGR_REG 0x0C1C CSI Bus Gating Reset Register
TPADC_CLK_REG 0x0C50 TPADC Clock Register
TPADC_BGR_REG 0x0C5C TPADC Bus Gating Reset Register
DSP_CLK_REG 0x0C70 DSP Clock Register

DSP_BGR_REG 0x0C7C DSP Bus Gating Reset Register
RISC-V_CLK_REG 0x0DO00 RISC-V Clock Register
RISC-V_GATING_REG 0x0D04 RISC-V GATING Configuration Register
RISC-V_CFG_BGR_REG 0x0D0C RISC-V_CFG Bus Gating Reset Register
PLL LOCK_DBG_CTRL_REG 0x0F04 PLL Lock Debug Control Register
FRE_DET_CTRL_REG 0xOF08 Frequency Detect Control Register
FRE_UP_LIM_REG Ox0F0C Frequency Up Limit Register
FRE_DOWN_LIM_REG 0xO0F10 Frequency Down Limit Register
CCU_FAN_GATE_REG 0xO0F30 CCU FANOUT CLOCK GATE Register
CLK27M_FAN_REG 0xOF34 CLK27M FANOUT Register
PCLK_FAN_REG 0x0F38 PCLK FANOUT Register
CCU_FAN_REG 0x0F3C CCU FANOUT Register
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3.2.6 Register Description

3.2.6.1 0x0000 PLL_CPU Control Register (Default Value: 0x4A00_1000)

Offset: 0x0000

Register Name: PLL_CPU_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN

PLL Enable

0: Disable

1: Enable

PLL_CPU= InputFreg*N.

The PLL_CPU output frequency must be in the range from 200
MHz to 3 GHz. And the default value of PLL_CPU is 408 MHz when
the crystal oscillator is 24 MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock Status

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of the PLL.

26:24

R/W

0x2

PLL_LOCK_TIME.
PLL Lock Time

The bit indicates the step amplitude from one frequency to
another.

23:16

/
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Offset: 0x0000

Register Name: PLL_CPU_CTRL_REG

Bit

Read/Write

Default/Hex

Description

15:8

R/W

0x10

PLL_N

PLLN

N=PLL_N +1

PLL_N is from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6

R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2

/

1:0

R/W

0x0

PLL_M
PLL_M

M = PLL_FACTOR_M + 1
PLL_FACTOR_M is from 0 to 3.

Note: The M factor is only for testing.

3.2.6.2 0x0010 PLL_DDR Control Register (Default Value: 0x4800_2301)

Offset: 0x0010

Register Name: PLL_DDR_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_EN

0: Disable

1: Enable

PLL_DDR = InputFreg*N/M1/MO.

The default value of PLL_DDR is 432 MHz when the crystal
oscillator is 24 MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO ENABLE
0: Disable
1: Enable
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Offset: 0x0010

Register Name: PLL_DDR_CTRL_REG

Bit

Read/Write | Default/Hex

Description

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of the PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

23:16

/

15:8

R/W

0x23

PLL_N

PLL N

N=PLL_N +1

PLL_N is from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6

R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2

/
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Offset: 0x0010 Register Name: PLL_DDR_CTRL_REG

Bit Read/Write | Default/Hex | Description

PLL_INPUT_DIV2
PLL Input Div M1

1 R/W 0x0
M1=PLL_INPUT_DIV2 +1
PLL_INPUT_DIV2is from O to 1.
PLL_OUTPUT_DIV2
PLL Output Div MO

0 R/W 0x1

MO=PLL_OUTPUT_DIV2 +1
PLL_OUTPUT_DIV2isfrom O to 1.

3.2.6.3 0x0020 PLL_PERI Control Register (Default Value: 0x4821_6300)

Offset: 0x0020 Register Name: PLL_PERI_CTRL_REG

Bit Read/Write | Default/Hex | Description

PLL_EN

PLL Enable

0: Disable

1: Enable

PLL_PERI(2X) = 24 MHz*N/M/PO
PLL_PERI(1X) = 24 MHz*N/M/P0/2
31 R/W 0x0 PLL_PERI(800M) = 24 MHz*N/M/P1.

MHz.

suggested to change the parameter.

When the crystal oscillator is 24 MHz, the default frequency of
PLL_PERI(2X) is 1.2 GHz, the default frequency of PLL_PERI(1X) is
600 MHz, and the default frequency of PLL_PERI(800M) is 800

The output clock of PLL_PERI(2X) is fixed to 1.2 GHz and not

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

30 R/W Ox1

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

29 R/W 0x0
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Offset: 0x0020

Register Name: PLL_PERI_CTRL_REG

Bit

Read/Write | Default/Hex

Description

28

0x0

LOCK

PLL Lock

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

Enable spread spectrum and decimal division.

23

/

22:20

R/W

0x2

PLL_P1

PLL Output Div P1
P1=PLL_OUTPUT_DIV_P1 +1
PLL_OUTPUT_DIV_P1is from O to 7.

19

/

18:16

R/W

Ox1

PLL_PO

PLL Output Div PO
PO=PLL_OUTPUT_DIV_PO + 1
PLL_OUTPUT_DIV_PO is from O to 7.

15:8

R/W

0x63

PLL_N

PLLN

N=PLL_N +1

PLL_Nis from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6

R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles
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Offset: 0x0020 Register Name: PLL_PERI_CTRL_REG

Bit Read/Write | Default/Hex | Description

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

42 |/ / /
PLL_INPUT_DIV2
PLL Input Div M

5 R/W 0x0

1 R/W 0x0
M1=PLL_INPUT_DIV2 + 1
PLL_INPUT_DIV2 isfrom O to 1.
0 / / /

3.2.6.4 0x0040 PLL_VIDEOO Control Register (Default Value: 0x4800_6203)

Offset: 0x0040 Register Name: PLL_VIDEOO_CTRL_REG

Bit Read/Write | Default/Hex | Description

PLL_EN

PLL Enable

0: Disable

1: Enable

For application,

PLL_VIDEOO(4X)=InputFreq *N/M.

PLL_VIDEOO(2X)= InputFreq *N/M/2.

PLL_VIDEOO(1X)= InputFreq *N/M/4.

When the HOSC is 24 MHz, the default frequency of
PLL_VIDEOO(4X) is 1188 MHz.

31 R/W 0x0

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

30 R/W Ox1

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

29 R/W 0x0
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Offset: 0x0040

Register Name: PLL_VIDEOO_CTRL_REG

Bit Read/Write | Default/Hex

Description

28 R

0x0

LOCK

PLL Lock

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)

27 R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25 | /

/

24 R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

23:16 | /

/

15:8 | R/W

0x62

PLL_N
PLLN

N= PLL_N +1

PLL_N is from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

Ox1

PLL_INPUT_DIV2

PLL Input DivM
M1=PLL_INPUT_DIV_M +1
PLL_INPUT_DIV_M is from 0 to 1.
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Offset: 0x0040 Register Name: PLL_VIDEOO_CTRL_REG

Bit Read/Write | Default/Hex | Description

PLL_OUTPUT_DIV2

PLL Output Div D (The factor is only for testing)
0 R/W 0ox1 MO=PLL_OUTPUT DIV D +1
PLL_OUTPUT_DIV_Dis from O to 1.

For test, PLL_VIDEOO(4X) =24MHz*N/M/D

3.2.6.5 0x0048 PLL_VIDEO1 Control Register (Default Value: 0x4800_6203)

Offset: 0x0048 Register Name: PLL_VIDEO1_CTRL_REG

Bit Read/Write | Default/Hex | Description

PLL_EN

PLL Enable

0: Disable

1: Enable

For application,

PLL_VIDEO1(4X)=InputFreq *N/M.

PLL_VIDEO1(2X)= InputFreq *N/M/2.

PLL_VIDEO1(1X)= InputFreq *N/M/4.

When the HOSC is 24 MHz, the default frequency of
PLL_VIDEO1(4X) is 1188 MHz.

31 R/W 0x0

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

30 R/W Ox1

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

29 R/W 0x0

LOCK

PLL Lock

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)

28 R 0x0
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Offset: 0x0048

Register Name: PLL_VIDEO1_CTRL_REG

Bit Read/Write | Default/Hex

Description

27 R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25 | /

/

24 R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

23:16 | /

/

15:8 | R/W

0x62

PLL_FACTOR_N

PLL FACTOR N

N= PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N shall'be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

Ox1

PLL_INPUT_DIV2

PLL Input Div M
M1=PLL_INPUT_DIV_M + 1
PLL_INPUT_DIV_Mis from O to 1.

0 R/W

Ox1

PLL_OUTPUT_DIV2

PLL Output Div D.(The factor is only for testing)
MO=PLL_OUTPUT DIV D +1
PLL_OUTPUT_DIV_DisfromOto 1.

For test, PLL_VIDEO1(4X) =24MHz*N/M/D
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3.2.6.6 0x0058 PLL_VE Control Register (Default Value: 0x4800_2301)

Offset: 0x0058

Register Name: PLL_VE_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN
PLL Enable

0: Disable

1: Enable

PLL_VE = InputFreq*N/M1/MO.

When the HOSC is 24 MHz, the default frequency of PLL_VE is 432
MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable
1: Enable

23:16

/
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Offset: 0x0058

Register Name: PLL_VE_CTRL_REG

Bit

Read/Write | Default/Hex | Description

15:8

R/W

PLL_N

PLLN

0x23 N=PLL_N +1

PLL_N is from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6

R/W

PLL_UNLOCK_MDSEL
PLL Unlock Level

0x0 00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

R/W

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

0x0

4:2

/ /

R/W

PLL_INPUT_DIV2

PLL Input Div M1
M1=PLL_INPUT_DIV2 +1
PLL_INPUT_DIV2 is from O to 1.

0x0

R/W

PLL_OUTPUT_DIV2

PLL Output Div MO
MO=PLL_OUTPUT_DIV2 +1
PLL_OUTPUT_DIV2is from O to 1.

Ox1
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3.2.6.7 0x0078 PLL_AUDIOO Control Register (Default Value: 0x4814_5500)

Offset: 0x0078

Register Name: PLL_AUDIOO_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN

PLL Enable

0: Disable

1: Enable

PLL_AUDIOO(4X) = 24MHz*N/M1/MO/P
PLL_AUDIOO(2X) = (24MHz*N/M1/MO0)/P/2
PLL_AUDIOO(1X) = (24MHz*N/M1/MO0)/P/4
Note: 7.5sN/M0/M1<125 and 12<N

The working frequency range of 24MHz*N/M0/M1 is from 180
MHz to 3.0 GHz.

The default frequency of PLL_AUDIOO(1X) is 24.5714 MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)
Note: The bit is only valid when the bit29 is set to 1.

27

R/W

Ox1

PLL_OUTPUT_GATE

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

Enable spread spectrum and decimal division.

23:22

/

/
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Offset: 0x0078

Register Name: PLL_AUDIOO_CTRL_REG

Bit Read/Write | Default/Hex

Description

21:16 | R/W

0Ox14

PLL_P

PLL Post-div P
P=PLL_POST_DIV_P +1
PLL_POST_DIV_P is from 0 to 63.

15:8 | R/W

0x55

PLL_N

PLLN

N=PLL_N +1

PLL_Nis from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

0x0

PLL_INPUT_DIV2

PLL Input Div M1
M1=PLL_INPUT_DIV2 +1
PLL_INPUT_DIV2is from O to 1.

0 R/W

0x0

PLL_OUTPUT_DIV2

PLL Output Div MO
MO=PLL_OUTPUT_DIV2 +1
PLL_OUTPUT_DIV2 is from O to 1.
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3.2.6.8 0x0080 PLL_AUDIO1 Control Register (Default Value: 0x4841_7F00)

Offset: 0x0080

Register Name: PLL_AUDIO1_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN

PLL Enable

0: Disable

1: Enable

PLL_AUDIO1 = 24MHz*N/M
PLL_AUDIO1(DIV2) = 24MHz*N/M/PO
PLL_AUDIO1(DIV5) = 24MHz*N/M/P1

The working frequency range of 24 MHz/M*N is from 180 MHz to
3.5 GHz.

The default frequency of PLL_AUDIO1 is 3072 MHz.
The default frequency of PLL_AUDIO1(DIV2) is 1536 MHz.

The default frequency of PLL_AUDIO1(DIV5) is 614.4 MHz (24.576
MHz*25).

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)
Note: The bit is only valid when the bit29 is set to 1.

27

R/W

Ox1

PLL_OUTPUT_GATE

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
0: Disable
1: Enable

Enable spread spectrum and decimal division.

23

/

/
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Offset: 0x0080

Register Name: PLL_AUDIO1_CTRL_REG

Bit Read/Write

Default/Hex

Description

22:20 | R/W

Ox4

PLL_P1

PLL Output Div P1
P1=PLL_OUTPUT_DIV_P1 +1
PLL_OUTPUT_DIV_P1isfromOto 7.

19 /

/

18:16 | R/W

Ox1

PLL_PO

PLL Output Div PO
PO=PLL_OUTPUT_DIV_P0O +1
PLL_OUTPUT_DIV_PO is from 0 to 7.

15:8 | R/W

Ox7F

PLL_N

PLLN

N=PLL_N +1

PLL_N is from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

0x0

PLL_INPUT_DIV2

PLL Input Div M
M=PLL_INPUT_DIV_M + 1
PLL_INPUT_DIV_Mis from O to 1.

/
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3.2.6.9 0x0110 PLL_DDR Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0110

Register Name: PLL_DDR_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01:32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom

3.2.6.10 0x0114 PLL_DDR Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0114 Register Name: PLL_DDR_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /
DITHER_EN
24 R/W 0x0
Dither Enable
2321 |/ / /
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Offset: 0x0114 Register Name: PLL_DDR_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
FRAC_EN
20 R/W 0x0
Fraction Enable
19:17 | / / /
FRAC_IN
16:0 | R/W 0x0
Fraction In

3.2.6.11 0x0120 PLL_PERI Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0120

Register Name: PLL_PERI_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to

1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom
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3.2.6.12 0x0124 PLL_PERI Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0124 Register Name: PLL_PERI_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
2321 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 R/W 0x0

Fraction In

3.2.6.13 0x0140 PLL_VIDEOO Pattern0 Control Register (Default Value: 0x0000._0000)

Offset: 0x0140

Register Name: PLL_VIDEOO_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.
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Offset: 0x0140 Register Name: PLL_VIDEOO_PATO_CTRL_REG

Bit Read/Write | Default/Hex | Description

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

18:17 | R/W 0x0

WAVE_BOT
16:0 R/W 0x0
Wave Bottom

3.2.6.14 0x0144 PLL_VIDEOO Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0144 Register Name: PLL_VIDEOO_PAT1_CTRL_REG

Bit Read/Write | Default/Hex | Description

31:25 | / 4 /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 |/ / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 | R/W 0x0

Fraction In

3.2.6.15 0x0148 PLL_VIDEO1 Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0148 Register Name: PLL_VIDEO1_PATO_CTRL_REG

Bit Read/Write | Default/Hex | Description

SIG_DELT_PAT_EN
31 R/W 0x0

Sigma-Delta Pattern Enable
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Offset: 0x0148

Register Name: PLL_VIDEO1_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom

3.2.6.16 0x014C PLL_VIDEO1 Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x014C Register Name: PLL_VIDEO1_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 |/ / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /
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Offset: 0x014C

Register Name: PLL_VIDEO1_PAT1_CTRL_REG

Bit Read/Write | Default/Hex | Description
FRAC_IN
16:0 R/W 0x0
Fraction In

3.2.6.17 0x0158 PLL_VE Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0158

Register Name: PLL_VE_PATO_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to

1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom
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3.2.6.18 0x015C PLL_VE Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x015C Register Name: PLL_VE_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
2321 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 R/W 0x0

Fraction In

3.2.6.19 0x0178 PLL_AUDIOO Pattern0 Control Register (Default Value: 0x0000._0000)

Offset: 0x0178

Register Name: PLL_AUDIOO_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.
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Offset: 0x0178

Register Name: PLL_AUDIOO_PATO_CTRL_REG

Bit Read/Write

Default/Hex

Description

18:17 | R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0 | R/W

0x0

WAVE_BOT

Wave Bottom

3.2.6.20 0x017C PLL_AUDIOO Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x017C Register Name: PLL_AUDIOO_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / 4 /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 | R/W 0x0

Fraction In

3.2.6.21 0x0180 PLL_AUDIO1 Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0180

Register Name: PLL_AUDIO1_PATO_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable
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Offset: 0x0180

Register Name: PLL_AUDIO1_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom

3.2.6.22 0x0184 PLL_AUDIO1 Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0184 Register Name: PLL_AUDIO1_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /
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Offset: 0x0184 Register Name: PLL_AUDIO1_PAT1_CTRL_REG

Bit Read/Write | Default/Hex | Description

FRAC_IN
16:0 R/W 0x0
Fraction In

3.2.6.23 0x0300 PLL_CPU Bias Register (Default Value: 0x8010_0000)

Offset: 0x0300 Register Name: PLL_CPU_BIAS_REG
Bit Read/Write | Default/Hex | Description
PLL_VCO_RST_IN
31 R/W Ox1
VCO reset in
30:21 | / / /
PLL_CP
20:16 | R/W 0x10
PLL current bias control
15.0 |/ / /

3.2.6.24 0x0310 PLL_DDR Bias Register (Default Value: 0x0003_0000)

Offset: 0x0310 Register Name: PLL_DDR_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 | / / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /

3.2.6.25 0x0320 PLL_PERI Bias Register (Default Value: 0x0003_0000)

Offset: 0x0320 Register Name: PLL_PERI_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 |/ / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /
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3.2.6.26 0x0340 PLL_VIDEOO Bias Register (Default Value: 0x0003_0000)

Offset: 0x0340 Register Name: PLL_VIDEOO_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 |/ / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /

3.2.6.27 0x0348 PLL_VIDEO1 Bias Register (Default Value: 0x0003_0000)

Offset: 0x0348 Register Name: PLL_VIDEO1_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 | / / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /

3.2.6.28 0x0358 PLL_VE Bias Register (Default Value: 0x0003_0000)

Offset: 0x0358 Register Name: PLL_VE_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 | / / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

150 |/ / /

3.2.6.29 0x0378 PLL_AUDIOO Bias Register (Default Value: 0x0003_0000)

Offset: 0x0378 Register Name: PLL_AUDIOO_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 | / / /

PLL_CP
20:16 | R/W 0x3

PLL bias control
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Offset: 0x0378

Register Name: PLL_AUDIOO_BIAS_REG

Bit

Read/Write

Default/Hex

Description

15:0

/

/

/

3.2.6.30 0x0380 PLL_AUDIO1 Bias Register (Default Value: 0x0003_0000)

Offset: 0x0380 Register Name: PLL_AUDIO1_BIAS_REG
Bit Read/Write | Default/Hex | Description
31:21 |/ / /
PLL_CP
20:16 | R/W 0x3
PLL bias control
15:0 |/ / /

3.2.6.31 0x0400 PLL_CPU Tuning Register (Default Value: 0x4440_4000)

Offset: 0x0400 Register Name: PLL_CPU_TUN_REG
Bit Read/Write | Default/Hex | Description
31 / / /
PLL_VCO
30:28 | R/W 0x4
VCO range control
27 / / /
PLL_VCO_GAIN
26:24 | R/W 0x4
KVCO gain control
23 / / /
PLL_CNT_INT
22:16 | R/W 0x40
Counter initial control
PLL_REG_OD
15 R/W 0x0
PLL-REG-ODO for verify
PLL_B_IN
14:8 | R/W 0x40
PLL-B-IN [6:0] for verify
PLL_REG_OD1
7 R/W 0x0
PLL-REG-OD1 for verify
PLL_B_OUT
6:0 R 0x0
PLL-B-OUT [6:0] for verify
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3.2.6.32 0x0500 CPU_AXI Configuration Register (Default Value: 0x0000_0301)

Offset: 0x0500

Register Name: CPU_AXI_CFG_REG

Bit

Read/Write | Default/Hex

Description

31:27

/

/

/

26:24

R/W

0x0

CPU_CLK_SEL

Clock Source Select

000: HOSC

001: CLK32K

010: CLK16M_RC

011: PLL_CPU/P

100: PLL_PERI(1X)

101: PLL_PERI(2X)

110: PLL_PERI(800M)
CPU Clock = Clock Source
CPU_AXI Clock = Clock Source/M

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:18

/

17:16

R/W

0x0

PLL_CPU_OUT_EXT_DIVP

PLL Output External Divider P

00:1

01:2

10: 4

11:/

When the output clock is less than 288 MHz, the clock frequency
can be get by dividing P.

15:10

/

9:8

R/W

0x3

CPU_DIV2.
Factor N (N = FACTOR_N +1)
FACTOR_N is from 1 to 3.

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

7:2

/
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Offset: 0x0500 Register Name: CPU_AXI_CFG_REG

Bit Read/Write | Default/Hex | Description

CPU_DIV1.
Factor M (M= FACTOR_M +1)
1:0 R/W 0x1 FACTOR_M is from 1 to 3.

Note: The clock division is lack of glitch switching and supports

dynamic configuration.

3.2.6.33 0x0504 CPU_GATING Configuration Register (Default Value: 0x8000_0000)

Offset: 0x0504 Register Name: CPU_GATING_REG

Bit Read/Write | Default/Hex | Description

CPU_GATING
Gating Special Clock
0: Clock is OFF

1: Clock is ON

31 R/W Ox1

30:16 | / / /

CPU_GATING_FIELD
15:0 (W 0x0 CPU Gating Field
If CPU_GATING_FIELD==16’h16AA, the bit31 can be configured.

3.2.6.34 0x0510 PSI Clock Register (Default Value: 0x0000_0000)

Offset: 0x0510 Register Name: PSI_CLK_REG

Bit Read/Write | Default/Hex | Description

31:26 |/ y /

CLK_SRC_SEL

Clock Source Select

000: HOSC

001: CLK32K

25:24 | R/W 0x0 010: CLK16M_RC

011: PLL_PERI(1X)

PSI_CLK = Clock Source/M/N.

Note: The clock select is lack of glitch switching and supports

dynamic configuration.

23:10 | / / /
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Offset:

0x0510

Register Name: PSI_CLK_REG

Bit

Read/Write

Default/Hex

Description

9:8

R/W

0x0

FACTOR_N

Factor N

00:1

01:2

10: 4

11: 8

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

7:2

/

1:0

R/W

0x0

FACTOR_M

Factor M.

M= FACTOR_M +1
FACTOR_M is from O to 3.

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

3.2.6.35 0x0520 APBO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0520

Register Name: APBO_CLK_REG

Bit

Read/Write

Default/Hex

Description

31:26

/

/

/

25:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select

00: HOSC

01: CLK32K

10: PSI_CLK

11: PLL_PERI(1X)

APBO_CLK = Clock Source/M/N.

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:10

/
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Offset:

0x0520

Register Name: APBO_CLK_REG

Bit

Read/Write

Default/Hex

Description

9:8

R/W

0x0

FACTOR_N.

Factor N

00:1

01:2

10: 4

11: 8

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M = FACTOR_M+1
FACTOR_M is from 0 to 31.

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

3.2.6.36 0x0524 APB1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0524

Register Name: APB1_CLK_REG

Bit

Read/Write

Default/Hex

Description

31:26

/

/

/

25:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select

00: HOSC

01: CLK32K

10: PSI_CLK

11: PLL_PERI(1X)

APB1_CLK = Clock Source/M/N.

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:10

/
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Offset: 0x0524 Register Name: APB1_CLK_REG

Bit Read/Write | Default/Hex | Description

FACTOR_N
Factor N
00:1

01:2

10:4

11: 8

9:8 R/W 0x0

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

7:5 / / /

FACTOR_M

Factor M

M = FACTOR_M+1

FACTOR_M is from 0 to 31.

4:0 R/W 0x0

Note: The clock division is lack of glitch switching and supports

dynamic configuration.

3.2.6.37 0x0540 MBUS Clock Register (Default Value: 0xC000_0000)

Offset: 0x0540 Register Name: MBUS_CLK_REG
Bit Read/Write | Default/Hex | Description
31 / / /
MBUS_RST
- R/W oxl MBUS Reset
0: Assert
1: De-assert
29:0 |/ / /

1]

— NOTE

The MBUS clock is from the 4 frequency-division of PLL_DDR, and it has the same source with the DRAM clock.
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3.2.6.38 0x0600 DE Clock Register (Default Value: 0xC000_0000)

Offset: 0x0600 Register Name: DE_CLK_REG

Bit Read/Write | Default/Hex | Description

DE_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

DE_CLK = Clock Source/M.

30:27 | / / /

CLK_SRC_SEL
Clock Source Select
000: PLL_PERI(2X)

26:24 | R/W 0x0
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(4X)
011: PLL_AUDIO1(DIV2)
2355 |/ / /
FACTOR_M
Factor M
4:0 R/W 0x0

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.2.6.39 0x060C DE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x060C Register Name: DE_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

DE_RST

DE Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

DE_GATING

DE Gating Clock
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.40 0x0620 DI Clock Register (Default Value: 0x0000_0000)

Offset: 0x0620 Register Name: DI_CLK_REG

Bit Read/Write | Default/Hex | Description

DI_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

DI_CLK = Clock Source/M.

30:27 | / / /

CLK_SRC_SEL
Clock Source Select
000: PLL_PERI(2X)

26:24 | R/W 0x0
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(4X)
011: PLL_AUDIO1(DIV2)
2355 |/ / /
FACTOR_M
Factor M
4:0 R/W 0x0

M = FACTOR_M +1
FACTOR_M is from 0 to 31.

3.2.6.41 0x062C DI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x062C Register Name: DI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

DI_RST

DI Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

DI_GATING

DI Gating Clock
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.42 0x0630 G2D Clock Register (Default Value: 0x0000_0000)

Offset: 0x0630

Register Name: G2D_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

G2D_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

G2D_CLK = Clock Source/M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: PLL_PERI(2X)

001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(4X)
011: PLL_AUDIO1(DIV2)

23:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.2.6.43 0x063C G2D Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x063C Register Name: G2D_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

G2D_RST

G2D Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

G2D_GATING

G2D Gating Clock
0 R/W 0x0

0: Mask

1: Pass

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.

88



@LWIM’ER@

Confidential

3.2.6.44 0x0680 CE Clock Register (Default Value: 0x0000_0000)

Offset: 0x0680

Register Name: CE_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

CE_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

CE_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
00: HOSC

01: PLL_PERI(2X)
10: PLL_PERI(1X)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.2.6.45 0x068C CE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x068C

Register Name: CE_BGR_REG

Bit Read/Write | Default/Hex | Description
31:17 | / / /
CE_RST
CE Reset
16 R/W 0x0
0: Assert
1: De-assert

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.

89



@LWIM’ER@

Confidential

Offset: 0x068C

Register Name: CE_BGR_REG

Bit Read/Write | Default/Hex | Description
15:1 |/ / /

CE_GATING

CE Gating Clock
0 R/W 0x0

0: Mask

1: Pass

3.2.6.46 0x0690 VE Clock Register (Default Value: 0x0000_0000)

Offset: 0x0690

Register Name: VE_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

VE_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

VE_CLK = Clock Source/M.

30:25 | /

/

24 R/W

0x0

CLK_SRC_SEL

Clock Source Select
0: PLL_VE

1: PLL_PERI(2X)

2355 |/

/

4:0 R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.2.6.47 0x069C VE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x069C

Register Name: VE_BGR_REG

Bit Read/Write

Default/Hex

Description

31:17 | /

/

/
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Offset: 0x069C Register Name: VE_BGR_REG
Bit Read/Write | Default/Hex | Description

VE_RST

VE Reset For VE_PROT
16 R/W 0x0

0: Assert

1: DE-assert
15:1 |/ / /

VE_GATING

Gating Clock For VE_PROT
0 R/W 0x0

0: Mask

1: Pass

3.2.6.48 0x070C DMA Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x070C Register Name: DMA_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
DMA_RST
16 R/W o DMA Reset
0: Assert
1: De-assert
15:1 |/ / /
DMA_GATING
DMA Gating Clock
0 R/W 0x0 0: Mask
1: Pass
Note: The working clock is from PSI_CLK.

3.2.6.49 0x071C MSGBOX Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x071C Register Name: MSGBOX_BGR_REG

Bit Read/Write | Default/Hex | Description
31:19 | / / /
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Offset: 0x071C

Register Name: MSGBOX_BGR_REG

Bit Read/Write

Default/Hex

Description

18 R/W

0x0

MSGBOX2_RST
RISC-V MISGBOX Reset
0: Assert

1: De-assert

17 R/W

0x0

MSGBOX1_RST
DSP MSGBOX Reset
0: Assert

1: De-assert

16:3 |/

/

2 R/W

0x0

MSGBOX2_GATING
Gating Clock for RISC-V MSGBOX
0: Mask

1: Pass

1 R/W

0x0

MSGBOX1_GATING
Gating Clock for DSP MSGBOX
0: Mask

1: Pass

/

3.2.6.50 0x072C SPINLOCK Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x072C

Register Name: SPINLOCK_BGR_REG

Bit Read/Write | Default/Hex | Description
31:17 |/ / /
SPINLOCK_RST
SPINLOCK Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
SPINLOCK_GATING
Gating Clock For SPINLOCK
0 R/W 0x0
0: Mask
1: Pass
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3.2.6.51 0x073C HSTIMER Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x073C Register Name: HSTIMER_BGR_REG

Bit Read/Write | Default/Hex | Description

31:17 | / / /
HSTIMER_RST
HSTIMER Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /

HSTIMER_GATING

Gating Clock for HSTIMER
0 R/W 0x0
0: Mask

1: Pass

3.2.6.52 0x0740 AVS Clock Register (Default Value: 0x0000_0000)

Offset: 0x0740 Register Name: AVS_CLK_REG
Bit Read/Write | Default/Hex | Description
AVS_CLK_GATING
Gating Clock
31 R/W 0x0 The AVS_CLK is from HOSC.
0: Clock is OFF
1: Clock is ON
30:0 | / / /

3.2.6.53 0x078C DBGSYS Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x078C Register Name: DBGSYS_BGR_REG

Bit Read/Write | Default/Hex | Description

31:17 | / / /
DBGSYS_RST
DBGSYS Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
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Offset: 0x078C Register Name: DBGSYS_BGR_REG

Bit Read/Write | Default/Hex | Description

DBGSYS_GATING

Gating Clock for DBGSYS

0 R/W 0x0 The clock of DBGSYS is from HOSC.
0: Mask

1: Pass

3.2.6.54 0x07AC PWM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x07AC Register Name: PWM_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
PWM_RST
PWM Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 | / / /
PWM_GATING
Gating Clock for PWM
0 R/W 0x0
0: Mask
1: Pass

3.2.6.55 0x07BC IOMMU Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x07BC Register Name: IOMMU_BGR_REG

Bit Read/Write | Default/Hex | Description

31:1 |/ / /

IOMMU_GATING
Gating Clock for IOMMU
0: Mask

0 R/W 0x0

1: Pass
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3.2.6.56 0x0800 DRAM Clock Register (Default Value: 0x8000_0000)

Offset: 0x0800

Register Name: DRAM_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

Ox1

DRAM_CLK_GATING

Gating Clock

DRAM_CLK = Clock Source/M/N.
0: Clock is OFF

1: Clock is ON

30:28

/

27

R/WAC

0x0

SDRCLK_UPD

SDRCLK Configuration 0 Update

0: Invalid

1: valid

Setting 1 will validate the bit. It will be automatically cleared after
the bit is valid.

Here supports dram req/ack signal. When dram_update is set to 1,
dram_clk_sel/dram_div2/dram_clkl will be updated.

26:24

R/W

0x0

DRAM_CLK_SEL

Clock Source Select
00: PLL_DDR

01: PLL_AUDIO1(DIV2)
10: PLL_PERI(2X)

11: PLL_PERI(800M)

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:10

/

9:8

R/W

0x0

DRAM_DIV2
Factor N
00:1

01:2

10: 4

11: 8

7:2

/
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Offset: 0x0800

Register Name: DRAM_CLK_REG

Bit Read/Write | Default/Hex

Description

1:0 R/W

0x0

DRAM_DIV1

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 3.

Note: The clock division is lack of glitch switching and supports

dynamic configuration.

3.2.6.57 0x0804 MBUS Master Clock Gating Register (Default Value: 0x0000_0000)

Offset: 0x0804

Register Name: MBUS_MAT_CLK_GATING_REG

Bit Read/Write | Default/Hex

Description

31:12 |/

/

/

11 R/W

0x0

RISC-V_MCLK_EN
Gating MBUS Clock For RISC-V
0: Mask

1: Pass

10 R/W

0x0

G2D_MCLK_EN
Gating MBUS Clock For G2D
0: Mask

1: Pass

/

8 R/W

0x0

CSI_MCLK_EN
Gating MBUS Clock For CSI
0: Mask

1: Pass

7 R/W

0x0

TVIN_MCLK_EN
Gating MBUS Clock For TVIN
0: Mask

1: Pass

6:3 /

/

2 R/W

0x0

CE_MCLK_EN
Gating MBUS Clock For CE
0: Mask

1: Pass
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Offset: 0x0804 Register Name: MBUS_MAT_CLK_GATING_REG

Bit Read/Write | Default/Hex | Description

VE_MCLK_EN
Gating MBUS Clock For VE
0: Mask

1 R/W 0x0

1: Pass

DMA_MCLK_EN
Gating MBUS Clock For DMA
0: Mask

0 R/W 0x0

1: Pass

3.2.6.58 0x080C DRAM Bus Gating Reset Register (Default Value: 0x0000_0001)

Offset: 0x080C Register Name: DRAM_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / 4 /
DRAM_RST
DRAM Reset
16 R/W 0x0
0: Assert
1: De-assert
151 |/ i /
DRAM_GATING
Gating Clock for DRAM
0 R/W Ox1
0: Mask
1: Pass

3.2.6.59 0x0830 SMHCO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0830 Register Name: SMHCO_CLK_REG

Bit Read/Write | Default/Hex | Description

SMHCO_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SMHCO_CLK = Clock Source/M/N.

30:27 | / / /
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Offset: 0x0830

Register Name: SMHCO_CLK_REG

Bit

Read/Write

Default/Hex

Description

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)

Others: Reserved

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M = FACTOR_M +1
FACTOR_M is from 0 to 15.

3.2.6.60 0x0834 SMHC1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0834 Register Name: SMHC1_CLK_REG
Bit Read/Write | Default/Hex | Description
SMHC1_CLK_GATING
Gating Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.
30:27 | / / /
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Offset: 0x0834

Register Name: SMHC1_CLK_REG

Bit

Read/Write

Default/Hex

Description

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)

Others: Reserved

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.2.6.61 0x0838 SMHC2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0838 Register Name: SMHC2_CLK_REG
Bit Read/Write | Default/Hex | Description
SMHC2_CLK_GATING
Gating Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.
30:27 | / / /
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Offset: 0x0838

Register Name: SMHC2_CLK_REG

Bit

Read/Write

Default/Hex

Description

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_PERI(800M)
100: PLL_AUDIO1(DIV2)

Others: Reserved

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 15.

3.2.6.62 0x084C SMHC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x084C Register Name: SMHC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:19 | / / /
SMHC2_RST
SMHC2 Reset
18 R/W 0x0
0: Assert
1: De-assert
SMHC1_RST
SMHC1 Reset
17 R/W 0x0
0: Assert
1: De-assert
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Offset: 0x084C Register Name: SMHC_BGR_REG

Bit Read/Write | Default/Hex | Description

SMHCO_RST
SMHCO Reset
0: Assert

16 R/W 0x0

1: De-assert

153 |/ / /

SMHC2_GATING

Gating Clock for SMHC2
0: Mask

2 R/W 0x0

1: Pass

SMHC1_GATING

Gating Clock for SMHC1
1 R/W 0x0
0: Mask

1: Pass

SMHCO_GATING
Gating Clock for SMHCO
0: Mask

0 R/W 0x0

1: Pass

3.2.6.63 0x090C UART Bus Gating Reset Register (Default Value: 0x0000_0000)

_L_| NOTE

The clock of the UART is from APB1.

Offset: 0x090C Register Name: UART_BGR_REG
Bit Read/Write | Default/Hex | Description
31:22 |/ / /
UART5_RST
UARTS Reset
21 R/W 0x0
0: Assert
1: De-assert
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Offset: 0x090C

Register Name: UART_BGR_REG

Bit

Read/Write

Default/Hex

Description

20

R/W

0x0

UART4_RST
UART4 Reset
0: Assert

1: De-assert

19

R/W

0x0

UART3_RST
UART3 Reset
0: Assert

1: De-assert

18

R/W

0x0

UART2_RST
UART2 Reset
0: Assert

1: De-assert

17

R/W

0x0

UART1_RST
UART1 Reset
0: Assert

1: De-assert

16

R/W

0x0

UARTO_RST
UARTO Reset
0: Assert

1: De-assert

15:6

/

R/W

0x0

UARTS5_GATING
Gating Clock for UARTS
0: Mask

1: Pass

R/W

0x0

UART4_GATING
Gating Clock for UART4
0: Mask

1: Pass

R/W

0x0

UART3_GATING
Gating Clock for UART3
0: Mask

1: Pass
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Offset: 0x090C

Register Name: UART_BGR_REG

Bit Read/Write

Default/Hex

Description

2 R/W

0x0

UART2_GATING
Gating Clock for UART2
0: Mask

1: Pass

1 R/W

0x0

UART1_GATING
Gating Clock for UART1
0: Mask

1: Pass

0 R/W

0x0

UARTO_GATING
Gating Clock for UARTO
0: Mask

1: Pass

3.2.6.64 0x091C TWI Bus Gating Reset Register (Default Value: 0x0000_0000)

_L_| NOTE

The clock of the TWI is from APB1.

Offset: 0x091C

Register Name: TWI_BGR_REG

Bit Read/Write

Default/Hex

Description

31:20 | /

/

/

19 R/W

0x0

TWI3_RST
TWI3 Reset
0: Assert

1: De-assert

18 R/W

0x0

TWI2_RST
TWI2 Reset
0: Assert

1: De-assert

17 R/W

0x0

TWI1_RST
TWI1 Reset
0: Assert

1: De-assert
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Offset: 0x091C

Register Name: TWI_BGR_REG

Bit

Read/Write | Default/Hex

Description

16

R/W

0x0

TWIO_RST
TWIO Reset
0: Assert

1: De-assert

15:4

/

R/W

0x0

TWI3_GATING
Gating Clock for TWI3
0: Mask

1: Pass

R/W

0x0

TWI2_GATING
Gating Clock for TWI2
0: Mask

1: Pass

R/W

0x0

TWI1_GATING
Gating Clock for TWI1
0: Mask

1: Pass

R/W

0x0

TWIO_GATING
Gating Clock for TWIO
0: Mask

1: Pass

3.2.6.65 0x0940 SPI0 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0940 Register Name: SPI0_CLK_REG
Bit Read/Write | Default/Hex | Description

SPIO_CLK_GATING

Gating Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.
30:27 | / / /
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Offset: 0x0940

Register Name: SPI0_CLK_REG

Bit

Read/Write

Default/Hex

Description

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)
100: PLL_AUDIO1(DIV5)

Others: Reserved

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 15.

3.2.6.66 0x0944 SPI1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0944 Register Name: SPI1_CLK_REG
Bit Read/Write | Default/Hex | Description

SCLK_GATING

Gating Special Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.
30:27 | / / /
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Offset: 0x0944

Register Name: SPI1_CLK_REG

Bit

Read/Write

Default/Hex

Description

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)
100: PLL_AUDIO1(DIV5)
Others: /

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 15.

3.2.6.67 0x096C SPI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x096C Register Name: SPI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:18 | / / /

SPI1_RST

SPI1 Reset
17 R/W 0x0

0: Assert

1: De-assert

SPIO_RST

SPIO Reset
16 R/W 0x0

0: Assert

1: De-assert
15:2 |/ / /
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Offset: 0x096C Register Name: SPI_BGR_REG

Bit Read/Write | Default/Hex | Description

SPI1_GATING
Gating Clock for SPI1
0: Mask

1 R/W 0x0

1: Pass

SPIO_GATING
Gating Clock for SPIO
0: Mask

0 R/W 0x0

1: Pass

3.2.6.68 0x0970 EMAC_25M Clock Register (Default: 0x0000_0000)

Offset: 0x0970 Register Name: EMAC_25M_CLK_REG

Bit Read/Write | Default/Hex | Description

EMAC_25M_CLK_GATING
Gating Special Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

CLK = PLL_PERI(1X)/24 = 25 MHz

EMAC_25M_CLK_SRC_GATING
Gating the Source Clock of Special Clock

30 R/W 0x0 Itis for low power design.
0: Clock is OFF
1: Clock is ON

29:0 |/ / /

3.2.6.69 0x097C EMAC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x097C Register Name: EMAC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
EMAC_RST
EMAC Reset
16 R/W 0x0
0: Assert
1: De-assert
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Offset: 0x097C Register Name: EMAC_BGR_REG
Bit Read/Write | Default/Hex | Description
15:1 |/ / /
EMAC_GATING
Gating Clock for EMAC
0 R/W 0x0
0: Mask
1: Pass

3.2.6.70 0x09CO IRTX Clock Register (Default: 0x0000_0000)

Offset: 0x09CO

Register Name: IRTX_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

IRTX_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

IRTX_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
0: HOSC

1: PLL_PERI(1X)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 15.
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3.2.6.71 0x09CC IRTX Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x09CC Register Name: IRTX_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

IRTX_RST

IRTX Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

IRTX_GATING

Gating Clock for IRTX
0 R/W 0x0

0: Mask

1: Pass

3.2.6.72 0x09EC GPADC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: Ox09EC Register Name: GPADC_BGR_REG

Bit Read/Write | Default/Hex | Description

31:47 | / / /
GPADC_RST
GPADC Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /

GPADC_GATING

Gating Clock For GPADC
0 R/W 0x0
0: Mask

1: Pass

3.2.6.73 0x09FC THS Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x09FC Register Name: THS_BGR_REG

Bit Read/Write | Default/Hex | Description

31:17 | / / /
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Offset: 0x09FC Register Name: THS_BGR_REG
Bit Read/Write | Default/Hex | Description
THS_RST
THS Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
THS_GATING
Gating Clock For THS
0 R/W 0x0
0: Mask
1: Pass

3.2.6.74 0x0A10 12S/PCMO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A10

Register Name: 12S/PCMO0_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

125/PCMO_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

12S/PCMO_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO0(1X)
01: PLL_AUDIOO0(4X)
10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4
11:/8

7:5

/
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Offset: 0x0A10

Register Name: 125/PCMO_CLK_REG

Bit Read/Write | Default/Hex | Description
FACTOR_M
Factor M
4:0 R/W 0x0

M= FACTOR_M +1
The value of FACTOR_M is from 0 to 31.

3.2.6.75 0x0A14 12S/PCM1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A14

Register Name: 12S/PCM1_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

12S/PCM1_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

12S/PCM1_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO0(1X)
01: PLL_AUDIOO(4X)
10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1
01:/2

10: /4

11: /8

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.
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3.2.6.76 0x0A18 12S/PCM2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A18

Register Name: 125/PCM2_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

12S/PCM2_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

12S/PCM2_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO(1X)
01: PLL_AUDIOO(4X)
10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1
01:/2

10: /4

11: /8

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.
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3.2.6.77 0x0A1C 12S/PCM2_ASRC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A1C

Register Name: 125/PCM2_ASRC_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

12S/PCM2_ASRC_CLK_GATING
Gating Clock

0: Clock is OFF

1: Clock is ON

12S/PCM2_ASRC_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO(4X)
01: PLL_PERI(1X)

10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4

11: /8

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M = FACTOR_M +1
FACTOR_M is from 0 to 31.

3.2.6.78 0x0A20 12S/PCM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A20

Register Name: 12S/PCM_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:19

/

/

/
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Offset: 0x0A20

Register Name: 125/PCM_BGR_REG

Bit

Read/Write

Default/Hex

Description

18

R/W

0x0

12S/PCM2_RST
12S/PCM2 Reset
0: Assert

1: De-assert

17

R/W

0x0

12S/PCM1_RST
12S/PCM1 Reset
0: Assert

1: De-assert

16

R/W

0x0

12S/PCMOQ_RST
12S/PCMO Reset
0: Assert

1: De-assert

15:3

/

R/W

0x0

12S/PCM2_GATING
Gating Clock for 12S/PCM2
0: Mask

1: Pass

R/W

0x0

12S/PCM1_GATING
Gating Clock for 12S/PCM1
0: Mask

1: Pass

R/W

0x0

12S/PCMO_GATING
Gating Clock for 125/PCMO
0: Mask

1: Pass

3.2.6.79 0x0A24 OWA_TX Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A24

Register Name: OWA_TX_CLK_REG

Bit Read/Write | Default/Hex | Description
OWA_TX_CLK_GATING
Gating Clock

31 R/W 0x0 0: Clock is OFF
1: Clock is ON

OWA_TX_CLK = Clock Source/M/N.

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.

114



@LWIMER“
Confidential

Offset: 0x0A24 Register Name: OWA_TX_CLK_REG

Bit Read/Write | Default/Hex | Description

30:27 | / / /

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO0(1X)
01: PLL_AUDIOO(4X)
10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

26:24 | R/W 0x0

23:10 | / / /

FACTOR_N

Factor N

00: /1

01:/2

10: /4

11: /8

75 |/ / /

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_Mis from 0 to 31.

9:8 R/W 0x0

4:0 R/W 0x0

3.2.6.80 0x0A28 OWA_RX Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A28 Register Name: OWA_RX_CLK_REG

Bit Read/Write | Default/Hex | Description

OWA_RX_CLK_GATING
Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

OWA_RX_CLK = Clock Source/M/N.

30:27 | / / /

CLK_SRC_SEL

Clock Source Select
26:24 | R/W 0x0 000: PLL_PERI(1X)

001: PLL_AUDIO1(DIV2)
010: PLL_AUDIO1(DIV5)
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Offset: 0x0A28 Register Name: OWA_RX_CLK_REG

Bit Read/Write | Default/Hex | Description

23:10 | / / /

FACTOR_N

Factor N

00: /1

01: /2

10: /4

11: /8

75 |/ / /

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

9:8 R/W 0x0

4:0 R/W 0x0

3.2.6.81 0x0A2C OWA Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A2C Register Name: OWA_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

OWA_RST

OWA Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

OWA_GATING

Gating Clock for OWA
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.82 0x0A40 DMIC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A40

Register Name: DMIC_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

DMIC_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

DMIC_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO(1X)
01: PLL_AUDIO1(DIV2)
10: PLL_AUDIO1(DIV5)

11: Reserved

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1
01:/2

10: /4

11: /8

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.2.6.83 0x0A4C DMIC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A4C

Register Name: DMIC_BGR_REG

Bit

Read/Write | Default/Hex

Description

31:17

/

/

/
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Offset: 0x0A4C

Register Name: DMIC_BGR_REG

Bit Read/Write

Default/Hex

Description

16 R/W

0x0

DMIC_RST
DMIC Reset
0: Assert

1: De-assert

15:1 |/

/

0 R/W

0x0

DMIC_GATING
Gating Clock for DMIC
0: Mask

1: Pass

3.2.6.84 0x0A50 AUDIO_CODEC_DAC Clock Register (Default Value: 0x0000_0000)

Offset: 0OxOA50

Register Name: AUDIO_CODEC_DAC_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

AUDIO_CODEC_DAC_CLK_GATING
Gating Clock

0: Clock is OFF

1: Clock is ON

AUDIO_CODEC_DAC_CLK = Clock Source/M/N.

30:27 | /

/

26:24 | R/W

0x0

CLK_SRC_SE.

Clock Source Select
00: PLL_AUDIOO0(1X)
01: PLL_AUDIO1(DIV2)
10: PLL_AUDIO1(DIV5)

23:10 | /

/

9:8 R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4
11:/8

7:5 /

/
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Offset: 0xOA50

Register Name: AUDIO_CODEC_DAC_CLK_REG

Bit

Read/Write | Default/Hex | Description

4:0

R/W

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

0x0

3.2.6.85 0x0A54 AUDIO_CODEC_ADC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0OA54

Register Name: AUDIO_CODEC_ADC_CLK_REG

Bit

Read/Write | Default/Hex | Description

31

R/W

AUDIO_CODEC_ADC_CLK_GATING

Gating Clock

0x0 0: Clock is OFF

1: Clock is ON

AUDIO_CODEC_ADC_CLK = Clock Source/M/N.

30:27

/ /

26:24

R/W

CLK_SRC_SE

Clock Source Select
0x0 00: PLL_AUDIOO0(1X)
01: PLL_AUDIO1(DIV2)
10: PLL_AUDIO1(DIV5)

23:10

/ /

9:8

R/W

FACTOR_N
Factor N
00: /1

01: /2

10: /4

11: /8

0x0

7:5

/ /

4:0

R/W

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

0x0
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3.2.6.86 0xOA5C AUDIO_CODEC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0xOA5C Register Name: AUDIO_CODEC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /
AUDIO_CODEC_RST
AUDIO_CODEC Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
AUDIO_CODEC_GATING
Gating Clock For AUDIO_CODEC
0 R/W 0x0
0: Mask
1: Pass

3.2.6.87 0x0A70 USBO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A70 Register Name: USBO_CLK_REG

Bit Read/Write | Default/Hex | Description

USBO_CLKEN

Gating Special Clock For OHCIO
0: Clock is OFF

1: Clock is ON

31 R/W 0x0

USBPHYO_RSTN
USB PHYO Reset
30 R/W 0x0
0: Assert

1: De-assert

29:26 | / / /

USBO_CLK12M_SEL

OHCIO 12M Source Select

00: 12M divided from 48 MHz
01: 12M divided from 24 MHz
10: RTC_32K

11:/

23:0 |/ / /

25:24 | R/W 0x0
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3.2.6.88 0x0A74 USB1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A74 Register Name: USB1_CLK_REG

Bit Read/Write | Default/Hex | Description

USB1_CLKEN

Gating Special Clock For OHCI1
0: Clock is OFF

1: Clock is ON

31 R/W 0x0

USBPHY1_RSTN
USB PHY1 Reset
0: Assert

30 R/W 0x0

1: De-assert

29:26 | / / /

USB1_CLK12M_SEL

OHCIO 12M Source Select

00: 12M divided from 48 MHz
01: 12M divided from 24 MHz
10: RTC_32K

11:/

23:0 |/ / /

25:24 | R/W 0x0

3.2.6.89 0x0AS8C USB Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OxOA8C Register Name: USB_BGR_REG
Bit Read/Write | Default/Hex | Description
31:25 |/ / /

USBDRDO_RST
USBDRDO Reset
0: Assert

24 R/W 0x0

1: De-assert

23:22 |/ / /

USBEHCI1_RST

USBEHCI1 Reset
21 R/W 0x0
0: Assert

1: De-assert
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Offset: 0x0A8C

Register Name: USB_BGR_REG

Bit

Read/Write

Default/Hex

Description

20

R/W

0x0

USBEHCIO_RST
USBEHCIO Reset
0: Assert

1: De-assert

19:18

/

17

R/W

0x0

USBOHCI1_RST
USBOHCI1 Reset
0: Assert

1: De-assert

16

R/W

0x0

USBOHCIO_RST
USBOHCIO Reset
0: Assert

1: De-assert

15:9

/

R/W

0x0

USBDRDO_GATING
Gating Clock For USBDRDO
0: Mask

1: Pass

7:6

/

R/W

0x0

USBEHCI1_GATING
Gating Clock For USBEHCI1
0: Mask

1: Pass

R/W

0x0

USBEHCIO_GATING
Gating Clock For USBEHCIO
0: Mask

1: Pass

3:2

/

R/W

0x0

USBOHCI1_GATING
Gating Clock For USBOHCI1
0: Mask

1: Pass

R/W

0x0

USBOHCIO_GATING
Gating Clock For USBOHCIO
0: Mask

1: Pass
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3.2.6.90 0xOA9C LRADC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A9C Register Name: LRADC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

LRADC_RST

LRADC Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /

LRADC_GATING

Gating Clock For LRADC
0 R/W 0x0

0: Mask

1: Pass

3.2.6.91 0xOABC DPSS_TOP Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0xOABC Register Name: DPSS_TOP_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

DPSS_TOP_RST

DPSS_TOP Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /

DPSS_TOP_GATING

Gating Clock For DPSS_TOP
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.1 0x0B04 HDMI_24M Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B04 Register Name: HDMI_24M_CLK_REG
Bit Read/Write | Default/Hex | Description
HDMI_24M_CLK_GATING
Gating Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
HDMI_24M_CLK = HOSC
300 |/ / /

3.2.6.2 0x0B10 HDMI CEC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B10 Register Name: HDMI_CEC_CLK_REG
Bit Read/Write | Default/Hex | Description

HDMI_CEC_CLK_GATING
Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

HDMI_CEC_CLK = Clock Source.

PERI_GATING
Gating PERIPLL Clock
0: Clock is OFF
1: Clock is ON

29:25 |/ / /

30 R/W 0x0

CLK_SRC_SEL

Clock Source Select

24 R/W 0x0 0: CLK32K

1: HDMI_CEC_CLK32K, PLL_PERI(2X)/36621 = 32.768 kHz
1X:/

23:0 / / /

3.2.6.3 0x0B1C HDMI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B1C Register Name: HDMI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:18 |/ / /
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Offset: 0xOB1C

Register Name: HDMI_BGR_REG

Bit

Read/Write

Default/Hex

Description

17

R/W

0x0

HDMI_SUB_RST
HDMI_SUB Reset
0: Assert

1: De-assert

16

R/W

0x0

HDMI_MAIN_RST
HDMI_MAIN Reset
0: Assert

1: De-assert

15:1

/

R/W

0x0

HDMI_GATING
Gating Clock For HDMI
0: Mask

1: Pass

3.2.6.4 0x0B24 DSI Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B24

Register Name: DSI_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

DSI_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

DSI_CLK = Clock Source/M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_VIDEOO(2X)
011: PLL_VIDEO1(2X)
100: PLL_AUDIO1(DIV2)

23:4

/
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Offset: 0x0B24 Register Name: DSI_CLK_REG
Bit Read/Write | Default/Hex | Description
FACTOR_M
Factor M
3:0 R/W 0x0
M= FACTOR_M +1
FACTOR_M is from O to 15.

3.2.6.5 0x0B4C DSI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B4C Register Name: DSI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

DSI_RST

DSI Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /

DSI_GATING

Gating Clock For DSI
0 R/W 0x0

0: Mask

1: Pass

3.2.6.6 0x0B60 TCONLCD Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B60 Register Name: TCONLCD_CLK_REG

Bit Read/Write | Default/Hex | Description

TCONLCD_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

TCONLCD_CLK = Clock Source/M/N.

30:27 |/ / /
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Offset: 0x0B60 Register Name: TCONLCD_CLK_REG
Bit Read/Write | Default/Hex | Description
CLK_SRC_SEL
Clock Source Select
000: PLL_VIDEOO(1X)
2620 | Ryw 0x0 001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
011: PLL_VIDEO1(4X)
100: PLL_PERI(2X)
101: PLL_AUDIO1(DIV2)
23:10 |/ / /
FACTOR_N
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11: 8
74 |/ / /
FACTOR_M
3:0 R/W 0x0 racg™
M= FACTOR_M +1.
FACTOR_M is from 0 to 15.

3.2.6.7 0x0B7C TCONLCD Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B7C Register Name: TCONLCD_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

TCONLCD_RST

TCON LCD Reset
16 R/W 0x0

0: Assert

1: DE-assert
15:1 / / /

TCONLCD_GATING

Gating Clock For TCON LCD
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.8 0x0B80 TCONTV Clock Register (Default Value: 0x0000_0000)

Offset: 0xOBSO

Register Name: TCONTV_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

TCONTV_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

TCONTV_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: PLL_VIDEOO(1X)
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
011: PLL_VIDEO1(4X)
100: PLL_PERI(2X)

101: PLL_AUDIO1(DIV2)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.
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3.2.6.9 0x0B9C TCONTV Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B9C Register Name: TCONTV_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
TCONTV_RST
TCONTV Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
TCONTV_GATING.
Gating Clock For TCONTV
0 R/W 0x0
0: Mask
1: Pass

3.2.6.10 O0xOBAC LVDS Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OxOBAC Register Name: LVDS_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
LVDSO_RST
i R/W Ox0 LVDSO Reset
0: Assert
1: De-assert
150 |/ / /

3.2.6.11 0x0BBO TVE Clock Register (Default Value: 0x0000_0000)

Offset: 0xOBBO Register Name: TVE_CLK_REG

Bit Read/Write | Default/Hex | Description

TVE_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

TVE_CLK = Clock Source/M/N.

30:27 |/ / /
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Offset: 0x0BBO Register Name: TVE_CLK_REG
Bit Read/Write | Default/Hex | Description
CLK_SRC_SEL
Clock Source Select
000: PLL_VIDEOO(1X)
2620 | Ryw 0x0 001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
011: PLL_VIDEO1(4X)
100: PLL_PERI(2X)
101: PLL_AUDIO1(DIV2)
23:10 |/ / /
FACTOR_N
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11: 8
74 |/ / /
FACTOR_M
3:0 R/W 0x0 racg™
M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.2.6.12 0xOBBC TVE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0xOBBC Register Name: TVE_BGR_REG
Bit Read/Write | Default/Hex | Description
31:18 |/ / /

TVE_RST

TVE Reset
17 R/W 0x0

0: Assert

1: De-assert

TVE_TOP_RST

TVE_TOP Reset
16 R/W 0x0

0: Assert

1: De-assert
15:2 / / /
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Offset: 0xOBBC

Register Name: TVE_BGR_REG

Bit

Read/Write

Default/Hex

Description

R/W

0x0

TVE_GATING
Gating Clock For TVE
0: Mask

1: Pass

R/W

0x0

TVE_TOP_GATING
Gating Clock For TVE_TOP
0: Mask

1: Pass

3.2.6.13 0x0BCO TVD Clock Register (Default Value: 0x0000_0000)

Offset: 0xOBCO

Register Name: TVD_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

TVD_CLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

TVD_CLK = Clock Source/M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_VIDEOO(1X)
010: PLL_VIDEO1(1X)
011: PLL_PERI(1X)

23:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.
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3.2.6.14 0x0BDC TVD Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0xOBDC

Register Name: TVD_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:18

/

/

/

17

R/W

0x0

TVD_RST
TVD Reset
0: Assert

1: De-assert

16

R/W

0x0

TVD_TOP_RST
TVD_TOP Reset
0: Assert

1: De-assert

15:2

/

R/W

0x0

TVD_GATING
Gating Clock For TVD
0: Mask

1: Pass

R/W

0x0

TVD.TOP_GATING
Gating Clock For TVD_TOP
0: Mask

1: Pass

3.2.6.15 OxOBFO LEDC Clock Register (Default Value: 0x0000_0000)

Offset: 0xOBFO

Register Name: LEDC_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

LDEC_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

LEDC_CLK = Clock Source/M/N.

30:25

/

24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
0: HOSC

1: PLL_PERI(1X)
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Offset: 0xOBFO Register Name: LEDC_CLK_REG

Bit Read/Write | Default/Hex | Description

23:10 | / / /

FACTOR_N

Factor N

00:1

01:2

10: 4

11: 8

7:4 |/ / /

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

9:8 R/W 0x0

3:0 R/W 0x0

3.2.6.16 OxOBFC LEDC Bus Gating Reset Register (Default: 0x0000_0000)

Offset: 0OxOBFC Register Name: LEDC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

LEDC_RST

LEDC Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

LEDC_GATING

Gating Clock For LEDC
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.17 0x0C04 CSI Clock Register (Default Value: 0x0000_0000)

Offset: 0x0C04

Register Name: CSI_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

CSI_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

CSI_CLK = Clock Source/M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: PLL_PERI(2X)
001: PLL_VIDEOO(2X)
010: PLL_VIDEO1(2X)

23:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.2.6.18 0x0CO08 CSI Master Clock Register (Default Value: 0x0000_0000)

Offset: 0x0C08 Register Name: CSI_MASTER_CLK_REG
Bit Read/Write | Default/Hex | Description

CSI_MASTER_CLK_GATING

Gating Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

CSI_MASTER_CLK = Clock Source/M.
30:27 |/ / /
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Offset: 0x0C08 Register Name: CSI_MASTER_CLK_REG
Bit Read/Write | Default/Hex | Description
CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_VIDEOO(1X)
011: PLL_VIDEO1(1X)
100: PLL_AUDIO1(DIV2)
101: PLL_AUDIO1(DIV5)

235 |/ / /

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

26:24 | R/W 0x0

4:0 R/W 0x0

3.2.6.19 0x0C1C CSI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0C1C Register Name: CSI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

CSI_RST

CSI Reset
16 R/W 0x0

0: Assert

1: De-assert
151 |/ / /

CSI_GATING

Gating Clock For CSI
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.20 0x0C50 TPADC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0C50 Register Name: TPADC_CLK_REG

Bit Read/Write | Default/Hex | Description

TPADC_CLK_GATING
Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

TPADC_CLK = Clock Source.

30:27 |/ / /

CLK_SRC_SEL

Clock Source Select
26:24 R/W 0x0

000: HOSC

001: PLL_AUDIOO(1X)
23:0 / / /

3.2.6.21 0x0C5C TPADC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0C5C Register Name: TPADC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

TPADC_RST

TPADC Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /

TPADC_GATING

Gating Clock For TPADC
0 R/W 0x0

0: Mask

1: Pass
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3.2.6.22 0x0C70 DSP Clock Register (Default Value: 0x0000_0000)

Offset: 0x0C70

Register Name: DSP_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

DSP_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

DSP_CLK = Clock Source/M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: CLK32K

010: CLK16M_RC

011: PLL_PERI(2X)

100: PLL_AUDIO1(DIV2)

23:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.2.6.23 0x0C7C DSP Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0C7C Register Name: DSP_BGR_REG
Bit Read/Write | Default/Hex | Description
31:19 |/ / /
DSP_DBG_RST
DSP_DBG Reset
18 R/W 0x0
0: Assert
1: De-assert
DSP_CFG_RST
DSP_CFG Reset
17 R/W 0x0
0: Assert
1: De-assert
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Offset: 0x0C7C Register Name: DSP_BGR_REG
Bit Read/Write | Default/Hex | Description
DSP_RST
DSP Reset
16 R/W 0x0
0: Assert
1: De-assert
15:2 / / /

DSP_CFG_GATING
Gating Clock For DSP_CFG

1 R/W 0x0
0: Mask
1: Pass
0 / / /

3.2.6.24 0x0DOO0 RISC-V Clock Register (Default Value: 0x0000_0000)

Offset: 0xOD0OO Register Name: RISC-V_CLK_REG
Bit Read/Write | Default/Hex | Description
31:27 |/ / /

RISC-V_CLK_SEL

Clock Source Select

000: HOSC

001: CLK32K

010: CLK16M_RC

26:24 | R/W 0x0 011: PLL_PERI(800M)

100: PLL_PERI(1X)

101: PLL_CPU

110: PLL_AUDIO1(DIV2)

RISC-V Clock = Clock Source/M.
RISC-V_AXI Clock = RISC-V Clock/N.

23:10 |/ / /

RISC-V_AXI_DIV_CFG
Factor N
N = FACTOR_N +1

9:8 R/W 0x1
FACTOR_N is from 1 to 3.
Note: The clock division is lack of glitch switching and supports
dynamic configuration.

7:5 / / /
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Offset: 0x0DOO Register Name: RISC-V_CLK_REG
Bit Read/Write | Default/Hex | Description

RISC-V_DIV_CFG

Factor M
4:0 R/W 0x0

M = FACTOR_M +1

FACTOR_M is from O to 31.

3.2.6.25 0x0DO04 RISC-V GATING Configuration Register (Default Value: 0x0000_0000)

Offset: 0x0D04 Register Name: RISC-V_GATING_REG
Bit Read/Write | Default/Hex | Description
RISC-V_GATING
Gating Special Clock
31 R/W Ox1
0: Clock is OFF
1: Clock is ON
30:16 |/ / /

RISC-V_GATING_FIELD
If RISC-V_gating_field == 16’h16AA, the bit 31 can be configured.

15:0 W 0x0

3.2.6.26 0x0DOC RISC-V_CFG Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0DOC Register Name: RISC-V_CFG_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
RISC-V_CFG_RST
RISC-V Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
RISC-V_CFG_GATING
Gating Clock For RISC-V
0 R/W 0x0
0: Mask
1: Pass

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 139



@LWIMER“
Confidential

3.2.6.27 0xO0F04 PLL Lock Debug Control Register (Default Value: 0x0000_0000)

Offset: 0xOF04 Register Name: PLL_LOCK_DBG_CTRL_REG

Bit Read/Write | Default/Hex | Description

PLL_LOCK_FLAG_EN
Debug Enable

0: Disable

1: Enable

31 R/W 0x0

30:23 |/ / /

PLL_LOCK_FLAG_SEL
Debug Select

000: PLL_CPUX

001: PLL_DDR

010: PLL_PERI(2X)
22:20 | R/W 0x0 011: PLL_VIDEOO(4X)
100: PLL_VIDEO1(4X)
101: PLL_VE

110: PLL_AUDIOO
111: PLL_AUDIO1
Others: /

19:0 / / /

3.2.6.28 0xOF08 Frequence Detect Control Register (Default Value: 0x0000_0020)

Offset: 0xOF08 Register Name: FRE_DET_CTRL_REG
Bit Read/Write | Default/Hex | Description
ERROR_FLAG
Error Flag
31 R/WOC 0x0
0: Write 0 to clear
1: Error
30:9 / / /
DET_TIME
Detect Time
8:4 R/W 0x2
Time=1/32k*(2~RegValue)
RegValue is from 0 to 16.
3:2 / / /
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Offset: 0xOF08 Register Name: FRE_DET_CTRL_REG

Bit Read/Write | Default/Hex | Description

FRE_DET_IRQ_EN

Frequence Detect IRQ Enable
0: Disable

1: Enable

1 R/W 0x0

FRE_DET_FUN_EN

Frequence Detect Function Enable
0: Disable

1: Enable

0 R/W 0x0

3.2.6.29 0xOFOC Frequence Up Limit Register (Default Value: 0x0000_0000)

Offset: 0xOFOC Register Name: FRE_UP_LIM_REG
Bit Read/Write | Default/Hex | Description
FRE_UP_LIM

Frequence Up Limit
31:0 R/W 0x0

The value of the register must be an integral multiple of 32. The

unit is kHz.

3.2.6.30 0xOF10 Frequence Down Limit Register (Default Value: 0x0000_0000)

Offset: 0xOF10 Register Name: FRE_DOWN_LIM_REG

Bit Read/Write | Default/Hex | Description

FRE_DOWN_LIM

Frequence Down Limit
31:0 R/W 0x0

The value of the register must be an integral multiple of 32. The

unit is kHz.

3.2.6.31 0xOF30 CCU FANOUT Clock Gate Register (Default Value: 0x0000_0000)

Offset: 0xOF30 Register Name: CCU_FAN_GATE_REG
Bit Read/Write | Default/Hex | Description
31:5 |/ / /
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Offset: 0xOF30

Register Name: CCU_FAN_GATE_REG

Bit

Read/Write

Default/Hex

Description

R/W

0x0

CLK32K_EN
Gating for CLK32K
0: Clock is OFF

1: Clock is ON

R/W

0x0

CLK25M_EN
Gating for CLK25M
0: Clock is OFF

1: Clock is ON

R/W

0x0

CLK16M_EN
Gating for CLK16M
0: Clock is OFF

1: Clock is ON

R/W

0x0

CLK12M_EN
Gating for CLK12M
0: Clock is OFF

1: Clock is ON

R/W

0x0

CLK24M_EN
Gating for CLK24M
0: Clock is OFF

1: Clock is ON

3.2.6.32 0xO0F34 CLK27M FANOUT Register (Default Value: 0x0000_0000)

Offset: 0x0F34 Register Name: CLK27M_FAN_REG
Bit Read/Write | Default/Hex | Description
CLK27M_EN
Gating for CLK27M
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.
3026 |/ / /
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Offset: 0xOF34

Register Name: CLK27M_FAN_REG

Bit Read/Write

Default/Hex

Description

25:24 | R/W

0x0

CLK27M_SCR_SEL
Clock Source Select
000: PLL_VIDEOO(1X)
001: PLL_VIDEO1(1X)
010:/

011:/

23:10 |/

/

9:8 R/W

0x0

CLK27M_DIV1

Factor N

N= FACTOR_N +1.
FACTOR_N is from O to 3.

7:5 /

/

4:0 R/W

0x0

CLK27M_DIVO

Factor M

M= FACTOR_M +1.
FACTOR_M is from O to 31.

3.2.6.33 0xOF38 PCLK FANOUT Register (Default Value: 0x0000_0000)

Offset: 0xOF38

Register Name: PCLK_FAN_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

PCLK_DIV_EN
Gating for PCLK

0: Clock is OFF

1: Clock is ON

PCLK = APBO_CLK/M.

30:5 /

/

4:0 R/W

0x0

PCLK_DIV

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.
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3.2.6.34 0xOF3C CCU FANOUT Register (Default Value: 0x0000_0000)

Offset: 0xOF3C

Register Name: CCU_FAN_REG

Bit

Read/Write

Default/Hex

Description

31:27

/

/

/

26:24

R/W

0x0

Reserved

23

R/W

0x0

CLK_FANOUT2_EN
Gating for CLK_FANOUT?2
0: Clock is OFF

1: Clock is ON

22

R/W

0x0

CLK_FANOUT1_EN
Gating for CLK_FANOUT1
0: Clock is OFF

1: Clock is ON

21

R/W

0x0

CLK_FANOUTO_EN
Gating for CLK_FANOUTO
0: Clock is OFF

1: Clock is ON

20:18

/

17:9

R/W

0x0

Reserved

8:6

R/W

0x0

CLK_FANOUT2_SEL

000:CLK32K (From PLL_PERI(2X))

001:CLK12M (From DCX0Q/2)

010:CLK16M (From PLL_PERI(2X))

011:CLK24M (From DCXO)

100:CLK25M (From PLL_PERI(1X))

101:CLK27M

110:PCLK

CLK_FANOUT2 can be selected to output from the above seven

sources.
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Offset: 0xOF3C

Register Name: CCU_FAN_REG

Bit

Read/Write

Default/Hex

Description

5:3

R/W

0x0

CLK_FANOUT1_SEL

000:CLK32K (From PLL_PERI(2X))

001:CLK12M (From DCX0/2)

010:CLK16M (From PLL_PERI(2X))

011:CLK24M (From DCXO)

100:CLK25M (From PLL_PERI(1X))

101:CLK27M

110:PCLK

CLK_FANOUT1 can be selected to output from the above seven

sources.

2:0

R/W

0x0

CLK_FANOUTO_SEL

000:CLK32K (From PLL_PERI(2X))
001:CLK12M (From DCXO)
010:CLK16M (From PLL_PERI(2X))
011:CLK24M (From DCXO)
100:CLK25M (From PLL_PERI(1X))
101:CLK27M

110:PCLK

CLK_FANOUTO can be selected to output from the above seven
sources.
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3.3

3.3.1

3.3.2

3.3.21

BROM System

Overview

The system has several ways to boot. It has an integrated on-chip Boot ROM (BROM) that is considered the
primary program-loader. On the startup process, the D1-H starts to fetch the first instruction from address 0x0,

where is the BROM located at.

The BROM system is divided into two parts: the firmware exchange launch (FEL) module and the Medium Boot
module. FEL is responsible for writing the external data to the local NVM, and Medium Boot is responsible for

loading an effective and legitimate BOOTO from NVM and running.

The BROM system includes the following features:
e  Supports CPUO boot process
e  Supports mandatory upgrade process through USB and SD card

e  Supports GPIO pin and eFuse to select the boot media type

Functional Description

Selecting the Boot Medium

The BROM system supports the following boot media:
e SDcard

e eMMC

e SPINORFLASH

e  SPI NAND FLASH

There are two ways to select the boot medium: GPIO Pin Select and eFuse Select. On startup, the BROM will
read the state of BOOT_MODE and decide which way to select the type of boot medium. The BROM_SELET is
the bits in the eFuse mapping.

The following table shows BOOT_MODE Setting.

Table 3-4 BOOT_MODE Setting

BOOT_MODE | Boot_Select Type

0 GPIO boot select, indicates that the boot medium is decided by the value of the GPIO pin.

eFuse boot select, indicates that the boot medium is decided by the value of the eFuse
type.
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GPIO Boot Select

If the state of the BOOT_MODE is 0, the boot medium is decided by the value of the GPIO pin. The following
table shows the boot medium priority. The boot medium priority describes the possibility that each medium
to be selected as the boot medium. The BROM reads the boot0 of the medium with the highest priority first. If
the medium does not exist or has any problems, the BROM will try the next medium. Otherwise, the medium

will be selected as the boot medium.

Table 3-5 GPIO Boot Select Configuration

Pin_Boot_Select[1:0] Boot Medium Priority

00 SPI NOR->SPI NAND

01 SMHCO->SPI NOR->other media

10 SMHCO->SPI NAND->other media

11 SMHCO->EMMC2_BOOT->EMMC2_USR->other media
_L_1 NOTE

The status of the GPIO boot select pin can be read by the bit[12:11] of the system configuration module
(register: 0x03000024).

eFuse Boot Select

If the state of the BOOT_MODE is 1, the boot medium is decided by the value of eFuse_Boot_Select_Cfg. The
eFuse_Boot_Select_Cfg is divided into 4 groups and each group is 3-bit. The following table shows the groups

of eFUSE_Boot_Select.

| | NoTE

The status of the efuse boot select pin can be read by the bit[27:16] of the SID module (register:
0x03006210).

Table 3-6 Groups of eFuse_Boot_Select

eFuse_Boot_Select_Cfg[11:0] Group

eFuse_Boot_Select_Cfg[2:0] eFuse_Boot_Select_1
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eFuse_Boot_Select_Cfg[11:0] Group
eFuse_Boot_Select Cfg[5:3] eFuse_Boot_Select_2
eFuse_Boot_Select_Cfg[8:6] eFuse_Boot_Select_3
eFuse_Boot_Select_Cfg[11:9] eFuse_Boot_Select_4

The four groups take effect with the following priority:

eFuse_Boot_Select_1 -> eFuse_Boot_Select_2 -> eFuse_Boot_Select_3 -> eFuse_Boot_Select_4

For example, eFuse Boot_Select 2 will not take effect unless eFuse Boot Select 1 is set as 0x111,

eFuse_Boot_Select_3 will not take effect unless eFuse_Boot_Select_2 is set as 0x111, and so on.

The following table shows the boot medium priority for the different values of eFuse_Boot_Select_n, where n

=[4:1]. The eFuse_Boot_Select_1 to eFuse_Boot_Select_3 are the same setting. But for eFuse_Boot_Select_4,

if its value is 0x111, the BROM will select the boot medium in the Try mode. The BROM in the Try mode follows

the order below to select the boot medium:

SMHCO -> SPI NOR ->SPI NAND -> SMHC2

Table 3-7 eFuse Boot Select Setting

eFuse_Boot_Select_n Boot Medium Priority
000 Select the boot medium in Try mode.
001 Reserved
010 SHMC2
011 SPINOR
100 SPI NAND
101 Reserved
110 Reserved
When nis1to3:
111 The boot medium is decided by the value of eFuse_Boot_Select_(n + 1).
When niis 4:
Select the boot medium in Try mode.

3.3.2.2 Selecting the Boot Mode

The following figure shows the BROM process.
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Figure 3-5 BROM Process

RISC-V CPU Boot

Hotplug Flag
ead Hotplug
Flag

Hotplug Process

A

others
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A
Fail
Mandatory Upgrade ry Media Boo
Process Process
Pass

Mandatory Upgrade

Finishes Run Boot0

@

CPUO Hotplug Process

The Hotplug Flag determines whether the system will do Hotplug boot, if the CPUO Hotplug Flag is equal to
0xFA50392F, then read the Soft Entry Register and the system will jump to the Soft Entry Address. The following
figure shows the CPUO Hotplug Process.
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Figure 3-6 CPUO Hotplug Process Diagram
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*  The Hotplug Flag Register is 0x070005DC.
*  The Soft Entry Address Register is 0x070005EO.

Mandatory Upgrade Process

If the FEL pin is detected to pull low, the system will jump to the mandatory upgrade process. The following

figure shows the mandatory upgrade process.
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Figure 3-7 Mandatory Upgrade Process

Mandatory Upgrade
Start

!

Jump to the FEL
address

!

End

_|_| NOTE

The status of the FEL pin is the bit[8] of the SYSCTRL_REG (0x03000024).

FEL Process

When the system chooses to enter the Mandatory Upgrade Process, the system will jump to the FEL process.

The following figure shows the FEL upgrade process.

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 151



@LWIMER“
Confidential

Figure 3-8 USB FEL Process
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3.3.2.3 Fast Boot Process

If the value of the Fast Boot register (0x07090120) in RTC module is not zero, the system will enter the Fast

Boot Process. The following table shows the boot medium priority for different values of the Fast Boot register.
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Table 3-8 Fast Boot Select Setting

Reg_bit[31:28] Boot Medium Priority

1 Try process

2 SMHCO->EMMC2_USER->EMMC2_BOOT->Other media
3 SMHCO->SPI NOR->Other media

4 SMHCO->SPI NAND->Other media

5 EMMC2_BOOT->EMMC2_USER->Other media

6 SMHCO->Try process

7 SMHCO->Try process

_|_| NOTE

* The bit[28:0] of Fast Boot register is used to record the media information.

*  The try process is SMHCO->SPI NOR->SPI NAND->EMMC2_USER->EMMC2_BQOT.
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3.4

3.4.1

3.4.2

3.4.3

System Configuration

Overview

The system configuration module is used to configure parameters for system domain.

Register List

Module Name

Base Address

SYS_CFG 0x03000000

Register Name Offset Description

DSP_BOOT_RAMMAP_REG | 0x0008 DSP Boot SRAM Remap Control Register
VER_REG 0x0024 Version Register

EMAC_EPHY_CLK_REGO 0x0030 EMAC-EPHY Clock Register O
SYS_LDO_CTRL_REG 0x0150 System LDO Control Register
RESCAL_CTRL_REG 0x0160 Resistor Calibration Control Register
RES240_CTRL_REG 0x0168 2400hms Resistor Manual Control Register
RESCAL_STATUS_REG 0x016C Resistor Calibration Status Register

Register Description

3.4.3.1 0x0008 DSP Boot SRAM Remap Register (Default Value: 0x0000_0001)

Offset: 0x0008

Register Name: DSP_BOOT_RAMMAP_REG

Bit Read/Write | Default/Hex | Description
31:1 |/ / /
DSP BOOT SRAM REMAP ENABLE
0 R/W oxl 0: DSP 128K Local SRAM Remap for DSP_SYS

1: DSP 128K Local SRAM Remap for System Boot

After system boots up, this bit must be set to 0 before using DSP.
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3.4.3.2 0x0024 Version Register (Default Value: UDF)

Offset: 0x0024 Register Name: VER_REG
Bit Read/Write | Default/Hex | Description
31:13 |/ / /
BOOT_SEL_PAD_STA
12:11 | R UDF The value of this bit decides the priority order for each medium
type to be selected as the boot media.
10:9 |/ / /
FEL_SEL_PAD_STA
g R UDF Fel_Select_Pin_Status
0: Run_FEL
1: Try Media Boot
7:0 / / /

3.4.3.3 0x0030 EMAC-EPHY Clock Register 0 (Default Value: 0x0005_8000)

Offset: 0x0030

Register Name: EMAC_EPHY_CLK_REGO

Bit

Read/Write | Default/Hex

Description

31:28

R/W

0x0

BPS_EFUSE

27

R/W

0x0

XMII_SEL
0: Internal SMI and Ml
1: External SMI and Ml

26:25

R/W

0x0

EPHY_MODE

Operation Mode Selection
00: Normal Mode

01: Simulation Mode

10: AFE Test Mode

11: Reserved

24:20

R/W

0x0

PHY_ADDR
PHY Address

19

R/W

0x0

Reserved

18

R/W

Ox1

CLK_SEL
0: 25 MHz
1: 24 MHz
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Offset: 0x0030

Register Name: EMAC_EPHY_CLK_REGO

Bit Read/Write | Default/Hex

Description

17 R/W

0x0

LED_POL
0: High active

1: Low active

16 R/W

Ox1

SHUTDOWN
0: Power up

1: Shut down

15 R/W

Ox1

PHY_SELECT
0: External PHY
1: Internal PHY

14 /

/

13 R/W

0x0

RMII_EN
0: Disable RMIl Module
1: Enable RMII Module

This bit is prior to bit[2]. When this bit is asserted, the MIl and

RGMII interfaces will be both disabled.

12:10 | R/W

0x0

ETXDC

Configure EMAC Transmit Clock Delay Chain

9:5 R/W

0x0

ERXDC
Configure EMAC Receive Clock Delay Chain

4 R/W

0x0

ERXIE

Enable EMAC Receive Clock Invertor
0: Disabled

1: Enabled

3 R/W

0x0

ETXIE

Enable EMAC Transmit Clock Invertor
0: Disabled

1: Enabled

2 R/W

0x0

EPIT

EMAC PHY Interface Type
0: MlI

1: RGMII
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Offset: 0x0030 Register Name: EMAC_EPHY_CLK_REGO

Bit Read/Write | Default/Hex | Description

ETCS

EMAC Transmit Clock Source

00: Transmit clock source for Mli
1:0 R/W 0x0
01: External transmit clock source for GMIl and RGMII
10: Internal transmit clock source for GMII and RGMII

11: Reserved

3.4.3.4 0x0150 System LDO Control Register (Default Value: 0x0000_0EOF)

Offset: 0x0150 Register Name: SYS_LDO_CTRL_REG

Bit Read/Write | Default/Hex | Description

SPARE
31:24 | R/W 0x0
Reserved spare register

23:22 | / / /

21 R/W 0x0 reserved

20 R/W 0x0 reserved

19:18 | / / /

17 R/W 0x0 reserved

16 R/W 0x0 reserved

LDOB_TRIM
LDOB Trimming
Adjust LDOB output, only the low 6-bit is used.
000000:1.167
000001:1.18
000010:1.193
000011:1.207
000100:1.22
000101:1.233
000110:1.247
000111:1.260
001000:1.273
001001:1.287
001010:1.3
001011:1.313
001100:1.327

15:8 | R/W OxE
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Offset: 0x0150 Register Name: SYS_LDO_CTRL_REG

Bit Read/Write | Default/Hex | Description
001101:1.340
001110:1.353 (default)
001111:1.367
010000:1.38
010001:1.393
010010:1.407
010011:1.42
010100:1.433
010101:1.447
010110:1.46
010111:1.473
011000:1.487
011001:1.5
011010:1.513
011011:1.527
011100:1.54
011101:1.553
011110:1.567
011111:1.58
100000:1.593
100001:1.607
100010:1.627
100011:1.64
100100:1.653
100101:1.667
100110:1.680
100111:1.693
101000:1.707
101001:1.720
101010:1.733
101011:1.747
101100:1.76
101101:1.773
101110:1.787
101111:1.8
110000:1.813
110001:1.827

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 158



@LWIM’ER@

Confidential

Offset: 0x0150

Register Name: SYS_LDO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

110010:1.84
110011:1.853
110100:1.867
110101:1.88
110110:1.893
110111:1.907
111000:1.92
111001:1.933
111010:1.947
111011:1.96
111100:1.973
111101:1.987
111110:2
111111:2.013

7:0

R/W

OxF

LDOA_TIM.

LDOA Trimming
Adjust LDOA output, only the low 5-bit is used.

00000:1.593
00001:1.607
00010:1.627
00011:1.64

00100:1.653
00101:1.667
00110:1.680
00111:1.693
01000:1.707
01001:1.720
01010:1.733
01011:1.747
01100:1.76

01101:1.773
01110:1.787

01111:1.8 (default)

10000:1.813
10001:1.827
10010:1.84

10011:1.853
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Offset: 0x0150 Register Name: SYS_LDO_CTRL_REG

Bit Read/Write | Default/Hex | Description
10100:1.867
10101:1.88
10110:1.893
10111:1.907
11000:1.92
11001:1.933
11010:1.947
11011:1.96
11100:1.973
11101:1.987
11110:2
11111:2.013

3.4.3.5 0x0160 Resistor Calibration Control Register (Default Value: 0x0033_0003)

Offset: 0x0160 Register Name: RESCAL_CTRL_REG

Bit Read/Write | Default/Hex | Description

31:25 |/ / /
24 R/W 0x0 Reserved
23:22 |/ / /
21:16 | R/W 0x33 Reserved
159 |/ / /

DDR_RES240_Trimming_SEL

2400hms Resistor Trimming Source Select
8 R/W 0x0
0: Trimming value from RESCAL

1: Trimming value from RES240_TRIM
7:3 / / /
RESCAL_MODE

RESCAL Calibration Mode Select
0: Auto Calibration

2 R/W 0x0

1: Reserved

CAL_ANA_EN.

Calibration Circuits Analog Enable
0: Disable

1: Enable

1 R/W Ox1
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Offset: 0x0160 Register Name: RESCAL_CTRL_REG

Bit Read/Write | Default/Hex | Description

CAL_EN

Auto Calibration Enable
0: Disable

1: Enable

0 R/W Ox1

3.4.3.6 0x0168 2400hms Resistor Manual Control Register (Default Value: 0x0000_0033)

Offset: 0x0168 Register Name: RES240_CTRL_REG

Bit Read/Write | Default/Hex | Description

31:6 |/ / /
DDR_RES240_TRIM

5:0 R/W 0x33

2400hms Resistor trimming bit

3.4.3.7 0x016C Resistor Calibration Status Register (Default Value: 0x0000_0000)

Offset: 0x016C Register Name: RESCAL_STATUS_REG

Bit Read/Write | Default/Hex | Description

31:9 |/ / /
cout
8 RO 0x0
Calibration Circuits Analog Compare Output
76 |/ / /
RES_CAL_DO
5:0 RO 0x0

RESCAL Calibration Results Output
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3.5

3.5.1

3.5.2

RISC-V System

Overview

The RISC-V system includes RISC-V IP core and related peripheral devices (RISCV_CFG, RISCV_TIMESTAMP,
Watchdog, PSENSOR, MSGBOX, BROM, and so on), which are interconnected by BUS Matrix.

The RISC-V system has the following features:

e  RISC-V 64GCV instruction architecture

e The 5-level single engine executes the pipeline in sequence

e Instruction and data cache of the first level Harvard, 32 KB I-cache + 32 KB D-cache, 64 B cacheline
e Instruction high-cache can configure parity, and data high-cache can configure ECC or parity

e Two-level TLB memory management unit to realize the virtual-real address translation and memory

management
e Hardware automatic detection
e  Supports AXI4.0 128-bit master interface
e  Supports core-internal interrupt (CLINT) and interrupt controller (PLIC)
o  Floating-point process unit

e Vector execution unit

Block Diagram

The following figure shows the block diagram of RISC-V system.
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Figure 3-9 RISC-V System Block Diagram
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3.5.3 Register List

Module Name Base Address
RISCV_CFG 0x06010000
Register Name Offset Description
RISCV_STA_ADDO_REG 0x0004 RISCV Start AddressO Register
RISCV_STA_ADD1_REG 0x0008 RISCV Start Address1 Register
RF1P_CFG_REG 0x0010 RF1P Configuration Register
ROM_CFG_REG 0x001C ROM Configuration Register
WAKEUP_EN_REG 0x0020 Wakeup Enable Register
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Register Name Offset Description

WAKEUP_MASKO _REG 0x0024 Wakeup MaskO Register
WAKEUP_MASK1_REG 0x0028 Wakeup Mask1 Register
WAKEUP_MASK2_REG 0x002C Wakeup Mask2 Register
WAKEUP_MASK3 REG 0x0030 Wakeup Mask3 Register
WAKEUP_MASK4 _REG 0x0034 Wakeup Mask4 Register
TS_TMODE_SEL_REG 0x0040 Timestamp Test Mode Select Register
SRAM_ADDR_TWIST_REG 0x0044 SRAM Address Twist Register
WORK_MODE_REG 0x0048 Work Mode Register

RETITE_PCO_REG 0x0050 Retire PCO Register

RETITE_PC1_REG 0x0054 Retire PC1 Register

IRQ_MODEO_REG 0x0060 IRQ ModeO Register

IRQ_MODE1_REG 0x0064 IRQ Model Register

IRQ_MODE2_REG 0x0068 IRQ Mode2 Register

IRQ_MODE3_REG 0x006C IRQ Mode3 Register

IRQ_MODE4_REG 0x0070 IRQ Mode4 Register
RISCV_AXI_PMU_CTRL 0x0104 RISCV AXI PMU Control Register
RISCV_AXI_PMU_PRD 0x0108 RISCV AXI PMU Period Register
RISCV_AXI_PMU_LAT_RD 0x010C RISCV AXI PMU Read Latency Register
RISCV_AXI_PMU_LAT _WR | 0x0110 RISCV AXI PMU Write Latency Register
RISCV_AXI_PMU_REQ_RD | 0x0114 RISCV AXI PMU Read Request Register
RISCV_AXI_PMU_REQ_WR | 0x0118 RISCV AXI PMU Write Request Register
RISCV_AXI_PMU_BW_RD 0x011C RISCV AXI PMU Read Bandwidth Register
RISCV_AXI_PMU_BW_WR 0x0120 RISCV AXI PMU Write Bandwidth Register

3.5.4 Register Description

3.5.4.1 0x0004 RISCV Start Address0 Register (Default Value: 0x0000_0000)

The 0x0004 register and 0x0008 register are grouped into a 40-bit address which is the running PC address
after RISCV releases reset. Before releasing reset, this register should be configured. This register does support

dynamic configuration.
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Offset: 0x0004 Register Name: RISCV_STA_ADDO_REG

Bit Read/Write | Default/Hex | Description

STA_ADD L
31:0 | R/W 0x00000000 | Start Address Low 32-bit

The bit0 is fixed as 0 and can not be written.

3.5.4.2 0x0008 RISCV Start Address1 Register (Default Value: 0x0000_0000)

Offset: 0x0008 Register Name: RISCV_STA_ADD1_REG

Bit | Read/Write | Default/Hex | Description

31:8 | / / /

STA_ADD_H

7:0 | R/W 0x00
Start Address High 8-bit.

3.5.4.3 0x0010 RF1P Configuration Register (Default Value: 0x0000_0013)

Offset: 0x0010 Register Name: RF1P_CFG_REG

Bit Read/Write | Default/Hex | Description

31:.8 |/ / /
RF1P_CFG
7:0 | R/W 0x13
RF1P Configuration

3.5.4.4 0x001C ROM Configuration Register (Default Value: 0x0000_0002)

Offset: 0x001C Register Name: ROM_CFG_REG

Bit Read/Write | Default/Hex | Description

31:8 | / / /

ROM_CFG

7:0 R/W 0x02
ROM Configuration
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3.5.4.5 0x0020 Wakeup Enable Register (Default Value: 0x0000_0000)

Offset: 0x0020

Register Name: WAKEUP_EN_REG

Bit Read/Write | Default/Hex | Description
31:1 |/ / /

WP_EN
0 R/W 0x0

Wakeup Enable

3.5.4.6 0x0024 Wakeup MaskO0 Register (Default Value: 0x0000_0000)

The 0x0024 to 0x0034 registers corresponds to the wakeup enable bits of 160 interrupts. These wakeup enable

bits are disabled by default. When some interrupt needs to be waken-up, the corresponding bit needs to be

setto 1.

Offset: 0x0024

Register Name: WAKEUP_MASKO_REG

Bit | Read/Write

Default/Hex

Description

31:.0 | R/W

0x00000000

WP_MASKO
Wakeup Mask0

3.5.4.7 0x0028 Wakeup Mask1 Register (Default Value: 0x0000_0000)

The 0x0024 to 0x0034 registers corresponds to the wakeup enable bits of 160 interrupts. These wakeup enable

bits are disabled by default. When some interrupt needs to be waken-up, the corresponding bit needs