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3.0 BYTE l " BfSte BO2Is0O H dzw s jtOydd
tc j ¢ d FUIBSHODI:
BYTE[O] =17 {f tcts ¢ tc O d3dfofAIBA] §:aF fy W
BYTE[1] =17 {f tc s ¢ tc O d3dIAIEA] 1518w
BYTE[2] =17 {f tcts ¢ tc O d3dJofAIEA]Z314 61 W
BYTE[3] =17 {f tc ts cdgQaily PATA[B1:24].
14d HBfEMd®BO EMisOdztseo O B Bdz] §
10.5.9 CHIP_ID_CTRL
v OB diz@4J @ J ¢ dOKHKPKWD CTRL
1 sd3j  31¢é01 % 2 1 0
r sl U R R RIW
4 B tof 0 CHIP_ID 0/1 0
CHIP_ID OTPTST2 | OTP_PROG

s OB 2G5 QY dMOddj B CHIPIDQTHLNIS O

t OLt\AEZdS ydsddt OMh W tesea CO WEkEdSC ydsdzOdz! dzse s
d&v Bd dzOL dzOyj ded™ d f tod ded 3OJ f§
31..10 - 1 Otej L jtco Jqletso Odzts
9..2 CHIP_ID 11011001 ID oBd € tc 5 MER{L2B6F| MDR1215LGt
1101011% ID di3d € tc ts MBRILZB6AFI
1 OTPTST2 vjMmMssear 2 Bdl, d&aYjls BTy 9o d
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t OLtelAEZdeS ydtsdgt OmMh dW tesoa €O WikdeC yd sdzOdz! detsg ts

da&v B(d

dzOL dzOyj dzdv d  tod dad &3O o

0 OTP_PROG

1 tod Of f figdhdzd HisO Olsj dz! dzsfls d

17 delay(Ims)y 07 delay(lms) 17 delay(Ims) Oi delay(1ms
T 17 delay(Ims) O

ftotsd i skl O BB, Odaff@dsv Isd O
I sz {1 stsets fted fjteots? YHO
LOB IS diotsd OzOdd AGo Odzts o d3d €t
BJ L ofsL dytsifipifpesifsdfis o dzj dzd v

Il BL d3tsy detsyls ¢ LOf dMmd ) L Istsls
LOB &S dicso OdzO, L @Od fig! dzt® ¢ AL @K

10.5.10 OTP_KEY

v OB ZGBJ @ j ¢ JATR KEY

1 s d3d 31é0
[ smls | R/W
4Bt 0

OTP_KEY [31:0]

v OB ZBA QY MOdzd j B QEPKEY ¢ d fylstc O

{OL®B| AEdS ydsd{ [(OMNqWsoC O Wk desy deth dz® dzs @es
ddi¥ BdlS Y dMmMOdzdd deOL dgOyd dzed"w d ¢ tg

31..0 | OTP_KEY[31:0]

sdzt Yy Hdzw twOLtej jddYyyftetcttOd
[ dzw tcOL BAzZES Jtetso Oded W L Ot dMm(
dzz ) dzts L Of d MO+ GCdz6 y O0x1555A

E
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gdflsj BO ¢ &0 dzH
1 d3d € to ts fieqj JQOgEdD O dzO RISICHY IS jJSAR@RMABPIMCNZX, o ¢ dz¥ yoOw

MlsOdzH Otclsdets] twWOMh Jtej dz2djy RV3 21 ;

MIsOdzH Olsdetsy ©WOMh dqtej dzgdy M (yd dzsyd mdzj c

MisOdeH Otels dzts §  to GBiipf IS j jdzdGits dQO dgHL'6 H dzv [z 9 j

CsHO) ;

MlsOdzH Otclsdets] tOMh dtcj fad| o ANdzd(2 SeH H ff B oS C

iy ddsy fwdoddzjcdtetse OdedesMmisd) ;

]l sSHHjtey o Oj d3" §

MisOdzH Otcls dzr J Hdzv B
BOded § Z)zv yd 2

fls OdzH Otels dz' j  tc O ZBKE, jZ&KY ZKRB KBNE, ZKNH,
ZKSED,ZKSHH dzv M Odzw tcdets?2 Ctodf lssctcOW d(d;
MY i udOodzdL dtetsd Oudzddsh d KL@S, .

C s30lsilbe dB§ i H Mis Oo dzj dzr o

t O FBBY EBLAZBS (SZABOAdzH

5 OB 2@ dMmisj BO € &0 BM-308Y | Mk O

[ dzj O3ts . : :
Qtsd30(ABtGd: [ JtOo stOIsC s8] tfdMoOded j
Ib I rd,rsl,immf) OctelzL €O BO2ISO
Ih I rd,rsl,imm) OctelzL €O f sdzzmdzse O
Iw I, CX rd,rsl,imm) OctelzL €O Mdztso O
Ibu I rd,rsl,imm) OctezL €O BOAISO BJL L dzOCO
lhu I rd,rsl,immp OctckzL €O Mdzso ©® BjL L dzOC O
sb S rsl, rs2,immu ts~ tcOdzj dzedjy B O2Is0O
sh S rsl, rs2,immu s tcOdzj ded j ( tsdzzfdztse ©
SW S,Cx | rsl,r2, immgtsatcOdzj degdj fdztse O
add R,Cx | rd,rs1,rs2 ptcd W dBj sdyj MStsj Mmdztsy j dgd |
addi I,Cx | rd,rsl,imm [ptcd W d5j sdyjmMStsj Mmdzsy jdadj M
sub R,Cx | rd,rs1,rs2 ptcdW B sdyj mStsjy o ydlsOdzd j
lui U rd,imm [ OctclkL $O 9 jtondzj 2 YOy dadjjtc
auipc U rd,imm |dtedW dBi sdyd MStsj MdzsPElezd) o]
dzj  sMtej HMIse j dadz” o3 L dzOyJ dzd j d3
Xor R rd,rsl,rs2 || seduyd MStsi digk fzs yOs h j |
Xori I rd,rsl,imm | sedyd mM¢sy dMEdzsk yos h jji AR]J
L dzOyj ded § &3
or R, Cx rd, rsl,rs2 || s¢ d Y JRJSRS §
ori I rd,rsl,imm || sedyjmits] AR[J RO M dzj f sMmtcj
and R,Cx | rd,rs1,rs2 || 56 d yJrRgS 54§
andi I rd,rsl,imm || sedyd mMSsd ARO M dzj f sMmtci H M
sl R rd,rs1,rs2 | sedydJ MSd2 MHeoadc odzj ots
slli I,Cx |rd,rsl,shamif sed\j ffifHfo d ¢ o dzj ots dzO dzj ff 5
srl R rd,rsl1,rs2 | sedyd MSd2 MHodcec offtcOots
srli I rd,rsl,sham|f sedyd MSd2 MHeadc offtcOats dzO
sra R rd,rs1,rs2 ptedW &3 sdyj MEd?2 MHeade oftcOo
srai I rd, rsl,shami¢ ed W d3j Isd yd mEtd@o H)Hde@ cdzp ] sSMtc
L dzOyJ dzd J
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[ dzj d3ts . : .
QtSdSO(AtStGd: J1jtOo stcOlC] fdMoOdzdj
slt R rd, rsl, rs2 b tc O 9 da] daf Jj
slti I rd,rsl,imm |4 tc Oo dz] <yl jdzj § sMtcj H Mise j dzdz" d3 L
sltu R rd,rsl,rs2 wtcOo dz] <agp ji L L dzOS s " O3
sltiu I rd,rsl,imm wtcOQo dzj dzdj fA<0 ) BJjLL OSSO
L dz@aqfjj 3
beq SB,Cx|rsLr2,imm |} jtejrtsH o MmMdzEy0O,] 08 j dzmilse O
bne SB,Cx|rsLr,imm}} jtejntSH o MdzkyOj dzj tcOo J dzinls
blt SB |[rsLr2,imml jtojatsH o MdzEyOj d3j dz h j
bge SB rslhr2,imm |} jtejatsH ©® MdzkyOj Btsd hj ddz
bltu SB rsLr2,immfl jtojntSH g dfdZl y®Bjj Ld3 dzOC ts9 5G9
bgeu SB rslr2,immf} jtejattH o MmMdzEyOj BBBd hji dd
jal UJ, Cx rd,imm |1 | tcj &l
jalr UJ,Cx | rd,rsl,imm |} j tc j & limkiregister
fence.i I - dddzrntetsdzdL Oydvw fslsts¢C O f8HEO
Ylsjddv/ Lo dimMd H Odzdz" =
rdinstret I rd 1 MJj o Hs5( dzfidbiag z Sdz@ W€ HdzOdzH 2 yls j
ydmdzO dMmf sdzdgj dede’ = ddefisteiz$ y
ecall I - 1 Oftetsf) dzO@ o' f sdzdegj dzd j  j o] O
S jtOydtsdadzs? fmdflsj &
ebreak I - ] JlJ HOYO EftcOo dzj dzd W s IstidgOte ¢
rdcycle I rd 1 mJ o Hisse[gfmmlidy @O Csdi30dzH 2 yls j
Csdzdyi mMlso © orf f sdzdzgj dgdz" = yd¢
rdcycleh I rd 1 M o H 5 defrdiiag 2 Sdz@f W€ H 3O dzH 2 yls §
Mydlsydsc o Stsdzdyl Mlsea © o' f ts5dzdz
rdtime I rd 1 fJ o H tsd dzfdiiag iz Cdz@f WS S dg® vz 2 dzQ@ g §
dzd L S syOMmbstslsdgsets MdMmlsj dzgdesc ts
rdtimeh I rd 1 Mj o H s dzfndbiay iz Cz@ WC (3O dzH 2 yls |
MlsOth drn Bl dzdL €S sYyOfmilstsis dats @
rdinstret I rd 1 MJj o HsJ dzfidbiag z Sdz@f W€ 3O dzH 2 yls §
ud ndzO© d fnff dsodigidy tetaris” o 2
rdinstreth I rd 1 MJj o Hs5( dzfidbiag z Sdz@f W€ HdzOdzH 2 yls §
fMud suyds O ydmdzO dMmy tsdzdzj dzdz’ =
mul R rd,rsl,rs2 |v d3dzts 3 j dzd §
mulh R rd,rslrs2 vd3desy JdzgdJ M oL oatcOlstsdyz MilsOte
mulhsu R rd,rsl,rs2 v d3dzts ) § dzdois A wlzOk@ B j L L dzOC 59 5
Bdls tjLEdz sOIsO
mulhu R rd,rsl,rs2 v d3dztsy J dzdJ BJ L L dzOC B tsets dzO
MlsOtch drn Bdl tojLkzd sOIO
div R rd,rs1,rs2 |1 j dzj dzd Jj
divu R rd,rsi,rs2 ) JL L dz2OSsotsy HJdzj dzd J
rem R rd,rs1,rs2 |[ MlsOlsts¢ wlils H j dzj dzd
remu R rd,rs1,rs2 1 JL L d&ZOSCsa" 2 MOk sl HJ d
andn R rd,rsl,rs2 |} sB dIstsonsly d¢c Rdedzs2j tcfmd d
clmul R rd,rs1,rs2 v dgdzgtsy Jdzgdd BJL f jtej dzsmO ( d3dz
clmulh R rd,rs1,rs2 v dgdgsy Jdedy BJL f jteg dzsmO ( Mls
clmulr R rd,rsl,rs2 jvd3detsy jdzedJ BJL  jtoj desMO toj o |
fsfdzj Hes h dd3 tcj o Jtcidtctse Odzad j
clz R rd, rs stsdzdyj mMlsets o jmelzh dn dzdzj 2 o
cpop R rd, rs stsdzd yj mMlsets bkMmlsQskztse dzj dzdz' = B
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[ dzj O3ts . : .
Qtsdg,O(AtStGCt J1jtOo stcOlC] fdMoOdzdj
ctz R rd, rs ssdzdyjMmlsets L Oo j s O h dn dzlz da
max R rd,rsl,rs2 ) sd? jJ LdzOyjdedd dL Helbka L dzl
maxu R rd,rslrs2 ) tsdz h jj LdzOyjdzdy dL Helkns B
min R rd,rsl,rs2 | jdz2 hij LdzOyddzedd dL Heolko L
minu R rd,rsl,rs2 | jdg@ " jj LdzOyjdedj dL Helkrf B
orc.b R rd,rsl,rs2 1 sBdlstspfisge HdzW ofMmMj~ BdIls €O
orn R rd,rslrs2 1 sBdlstsoatsj ©R[R ef meafls dzs d ds?
rev8 R rd, rs ] jteiMsOdzsoa S O BO22Is 9 B OIS dz
rol R rd, rs1,rs2 A dSdzduyj MSd2 rshHode odzj ots
ror R rd, rs1,rs2 |[A d € dzd yJ M SodiRtc @pHt® d G
rori I rd,rsl,shamA d S dzd ydi M€ d2 MHoedc oftcOats dz
bclr R rd,rsl,rs2 @ Btetsm BdISO M dasadgd etsd3, L OH O
bclri I rd,rsl,imm B tets BdIKO M dtsd3j etsd3, L OH O
L 2Oy j ded § &3
bext R rd,rsl,rs2 R L ® dzjjyjedgdls © ) dzsd3j tsdsd3, L OH (
bexti I rd,rsl,imm RL O dzj yidzdJ BdIO M dzsd3j tetsdz,
L dzOyg ded § o3
binv R rd,rsl,rs2 Rdzo jtelsdtctso Odzdj BdISO rd dzts d3d
binvi I rd,rsl,imm Rdzo j telsdteso Odzgdj B IO M desdzd
dzj & fipte jj Hidgz" d3 L dzOyj dad § d3
bset R rd,rsl,rs2 uMmlsOdzsoa €O BdIsO M d@Asdzj tctsd,
bseti I rd,rsl,imm U MlsOdzso €O BdISO M desdzj totsdz,
L 2Oy j ded § d3
sextb R rd, rs t Omhdtej dzgdj L dzOS & d3dzOHh jGets
sexth R rd, rs t OmMh dted dzdi dz®C 0O f sz fdz
shladd R rd,rsl,rs2 wHomle adzjots dzO 12 d Mmdztsy j dzd
sh2add R rd,rsl,rs2 wHomle o dzj ots dzO 22 d Mmdztsy 4 dzd
sh3add R rd,rsl,rs2 wHomle adzjots dzO 32 d Mmdztsy j dzd
xnor R rd,rsl,rs2 |Rdzo j efndw dMECdz¥ yOeEh jets ¢RJR
zexth R rd, rs t OMmMh dtej dedj dgedzw &3d sz mdzts o
1} tod &3 UOHEfejOW j [ it Gsdded 'L 28 Isfyw fdzj Hiz® P d ]
- rsitoj ¢ ddfitsldcts y dzd € ;
- rdite j ¢ dfffscke d3dzd ¢ ;
- immd dzd sihimg Mfitsmtcj HMilse j dedetsj L dzOyJ ded j

Il sHtesB dzts] B dMOdzdy d WisttdzOBd RS tu8dg@ dzwfz] izt
- ¢ R 1 -8 Anstruction Set Manual Volume [: Uséevel ISA Document
Version2 . 2 e ;
- ¢ R -8 Bit-Manipulation ISAextensionsVer si on 1. 0. 0 ¢ ;
- ¢ RI -8 Cryptography Extensions Volume |. Scalar and Entropy Source
InstructionsVer si on 1. 0. 0¢é.
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11.1 1 OB BBHROdRH ttOMh dtcj dzd?2 Hdzv EMC tstcj dz

lesyj Mfstedets] WHEs tjOddLijls HEY sdddls,
¢ s 3O dzH H dzw EMme stej dad W o " yd mdzj dzq W Ctedf IstsO
1 [ 834122015 ( Bdztsyds j th3qMes0o)l2 (¥ & deftayeovO difwh
] { 83416201 2 (ftesyj MMmr Wistcd3d tetso Odad W d i tot
fsHf dmd) . stsHdtesa C O K OBz@PYj & tedg@ dgHs'O o zg dz©t
dimf sdzdz” 8 Isqw tsHddz IsOC Is.

v OB G OLdilbscwOl duj MGOIT ddeflstez S yd d

funct? rs2 rsl funct3 rd opcode R-type
1000010 rs2 rsl 100 rd 0101011 gost32sb
1000011 rs2 rsl 100 rd 0101011 gost32shi
1100101 rs2 rsl 100 rd 0101011 | gost32kuleh
1100100 rs2 rsl 100 rd 0101011 gost32kule
110010 rs2 rsl 100 rd 0101011 | gost32kuldh
1100111 rs2 rsl 100 rd 0101011 | gost32kuld
1101000 rs2 rsl 100 rd 0101011 | gost32Zmgma
1010000 rs2 rsl 100 rd 0101011 gost32taul
1010001 rs2 rsl 100 rd 0101011 gost32tau?
1010010 rs2 rsl 100 rd 0101011 gost32linl
1010011 rs2 rsl 100 rd 0101011 gost32lin2

SSBOdEZH O gost 326t o8 tfGudsrQdzd jS HdzW € OY H
dgmEdze yoes h jes R R twdcdYtdths 0Ok &jr Eadz' sOIsT
BO2IT tjcdfiplgts®@ tcOd soOdzedj ¢ MG dzg yos h dd3 R ¥
cskzLrdzj yudgse (@adzsydze culishtedf B tsce (W kdfiSoydss el Nsd
sftcjHjdzjdzt ©® t©OLHJjdzj 4. 2018d MdsOlz@ O @] | D&
| Japy 34L0112. [BO MlisOwds OtksHs ddz@f Tt dtadzjtclClr s Odzd | .

StsBOdEZH O gost 32sbi off " tdf | tomdm AP ted Js B o @Y dzt€ O
cjedmMlstce® rsl1 d o"fsdzdvjls M tjLbkzdz SOIsd3 dMm
IOy dMmr e0jls tjLlzd IsOI tjedmiste r d.

Lftcj sBtcOL s0 Odzd | , dghf sdzr LEjdBs] o Odetsts
tcOLHjd&ZOR 4. 1.2 goss5 Bxdafpismyr §Hdlfsdkshd Cr
gost32kule. Hf tc j SB W OL 59 Odzd | or ff sdzdzgv § Ismw dzO B d I8 .dzt
Lf tcj sBtcOL 59 Odzd § W dzw j Isfpw dzd dzj 2 dz" 2 ftcj s
 dzgdzts  j dzd © ontsHdsGts 9 jCltstc® dzO € tsdzff B O dzlsyded
9" Yyd Moz de s BlicOL s Odegd W dMnr BH dz' 2 WBjdEY s jiHn@ drds' o
SstsBBOdzHT gost32kuleh d gost32kule dMmfitsd Lk
Edgdetsy j dzdv dMrtsHdtsets 9 jClsstceO® dz20 BOtedykz f to
CHHBS2-BBRAzs?2 yOMmilsd tjLizdz sPbO fipksn F td § ©3ts |
fs®@F(8) yoOfmlsdydesets Ed3detsy j dedw dBEOIstedyr dzO
CBBOdBH OB gost 32kul ghdedjgoestf B2kl &MwC 6 ts 3O
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lteddzj e S tSHO, Icff Oz BODL 5 & 8 dzd W H dzW B dzfs
tcjedmMlste®n x1 (BEZOHNJ] 32 BdLO), x2, x3, X

gost32kule x5, x3, x4
gost32kuleh x4, x1, x2
xor x4, x4, x5
gost32kule x5, x2, x3
gost32kuleh x3, x4, x1
xor x3, x3, x5

gost32kule x5, x1, x2
gost32kuleh x2, x3, x4
Xor X2, x2, x5
gost32kule x5, x4, x1
gost32kuleh x1, x2, x3
xor x1, x1, x5

[ BWOlsdfsgj sIBtcOL 59 Oded§ o' f sczdgV j Isfpw O dzO dzts
Csd3dOdzH gost 32kul dh d gost32kul d:

gost32kuld x5, x3, x4
gost32kuldh x1, x1, x2
xor x1, x3, x5
gost32kuld x5, x4, x1
gost32kuldh x2, x2, x3
Xor X2, X3, x5
gost32kuld x5, x1, x2
gost32kuldh x3, x3, x4
xor x3, X3, x5
gost32kuld x5, x2, x3
gost32kuldh x4, x4, x1
xor x4, x4, x5

Gkl tcj sBtecOL ts9 Odzad J , d MY s dz'cLdiLjedzs(jB dats Y @ziz@ ts
sftcjHjdzj dzdetsy © t6OLHJ dzJ 52 021 5f))ls GodzHCtatzdBy J Jis frer
HOdzdz' » tOL d&3j tetsdz 64 B IO, -B@ IsfzsE tstc jolOlz dizH 50 Iis G

rdzv o ydqmdfjtelgdtys 3fLktdo Oded V¥ dMmf tsdz! L Iz Isfmw
LIssdd MisOteh dj 32 BdkO dM- tH datsices] fiplsdats Sr&s 1H, O ded
Cdzt Yo kdgdzOHh dj BdIlsr tjcedMmlstc® r s 2 ;f tadfdsBHAIOY ji5 0
LOf dMmr e OjIsmw o toj ¢ dfiflctg srBde.O L sty Ofgadty 2 fifldseOlts h @[
fptsBtcOL S0 OdzgdV twOodzr dBwBEZOHNJdz 32 BJdlsOdZ dMmnr
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Pftc] sBtcOL 5-§ @zt p tc@L o Odzd J , dimf sdzr L 2§ o3 |
(WEZds ydw nlhdtoctseo Oded W) dH J zZP®&j HY dz3 dzdaf | 5 .8
] { 41v34.1:2012 Mtsslse jIsMmilse j dzdzts, o ff sdideds Is Mfvts d3tsf
¢ ts d3@adgtB2taul, gost32tau2, gost32linl, gost32lin2.

SEBBOdZHO gost 32taul o' ftsdzdg” jIs  jtoj dBd N 4
LOfdmMr e0jls jLEzdz IsOIs 9 wjedmilste rd MmMsec &zOMmde

uint32_t gost32taul(uint32_t rsl, uint32_t rs2)

{
uint32_trd;
rd = (((rsl>>0) & OxFF) << 0) |
(((rs1>>16) & OxFF) << 8) |
(((rs2 >> 0) & OxFF) << 16) |
(((rs2 >> 16) & OxFF) << 24);
returnrd;
}

StROdostRar o' fsdzdzw jIs f jto] dzi qrgldedeR , B O2 5 O
LOf dMcg Oz IsOls fgts dedr@figdptls e dzidH 28 h j d3sz O dze sted

uint32_t gost32tau2(uint32_t rs1, uint32_t rs2)

{
uint32_trd;
rd = (((rs1 >> 8) & OxFF) << 0) |
(((rs1 >> 24) & OxFF) << 8) |
(((rs2 >> 8) & OxFF) << 16) |
(((rs2 >> 24) & OxFF) << 24);
retun rd;
}
S B3O dzH ' gost32linl d gost 321l in2 Bgbqd

toj L zdz-IstOjistOB dOL 59 OdzdWY Mstslse jIsMmise j dzdzts. tdLk
gimrtsHdB Qls@®4?2 o jCliste 9 tojedmilster rsl1 d rs2.

112 1 BHHjKBYEO Wait For I nterrupt

ltesy MistodftgsiH HYY tetgFo OjIs Ctsd3OdzH 2 WF | ( W
dmf sdzdzj dzgd d S tsBOdZH™ WFI ey Mstedztsy WHicEE |
gdzls j W j 2 MOR d fijtwjraHdls o tjiydd ts3 dHOdao
ftejter 9 Odzd? ftetsyj Mitstedatsj W Hstedy daddrv  tsfisdRdoz? Jud@d
MdedzOdz His ftswodzjdzadw ftojter 9 Oded v .

] t5H tots & et f) @ Uzt fp BASSBO WERIY tcd © pH F tzlz dIThIR|ISCV

Instruction Set Manual, Volume II: Privileged Architectiversion 1.1&.
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2) ey MNcchE] 1086

BM-310SOf SHH Jtoy § ®Ojtds] ¥ if B3O f tcd 9 d omicking ¢6 sserO dzd:
tiNgadsf toj HisSMIsOoa dzv jIs d3j R OdedL o5 dL tsdzv ydd o tesy
CtsH O, d Mt cdzdzy j dzdpggcline o 1 sdzj j J§ S Gtkd | tc
ftcd o ddzj ¢ d teftpdpO dadasiis@e ®RISGV Igstrudion Set Manual Volume |l
PrivilegedArchitecture .

s tsdzo j BM-3d0SO mMtsMmistsdIstc j@fls OH d 2, O Ctltster n
oz Hize M dj tfjteOoydd:

1Mmis O € ) dzj OAdesEONdMY] Bz OBV Isd fscoOd

2Mis OB j P i3] dzF O R HE8 O HJ JC SHEdp@dHO dz

3MsOnd iy tsdzdisdgPizH " .

1 sHmdMmls j 3O ftcj Ho Otcd Isj dz/ dats 2 sBtcOB SIS d
or fsdzdzj dedd Y jtOyYyd?2 fjttora Hobka MSOHd2 ¢t

1l dizs€ FE MmMtsMmis s tfsteHflats Cfipdej Hiz¥ b d n

IFU T Instruction Fetch Uniti MtsH jJ ey dIs dztse d € O Hwety tidg
Mz HEE D jes WO dzgls©® CtsH O;

IDU 1 Instruction Decode UnitB dzs¢ H j S sHdtotseo Oded W d dzf
RAS 1 Return Address Stadkifls j ¢ OHt] Mo o BBL OWGOISO

10 Msobpdgs | FU W¥stediddtelzjIls L Oftetsmr H dzw
fsHmdmis] B tFOBOKBE (PMS), dhmfsd L&Y ddits
fsHCOYySsd s I DU, RAS, O LOSYj] YoHmMdMmlsj &3’

1 OnsoOo2ddestsdmMrasHdls ylsjdzdy WkOed3j dzlsO C 8HO
CBHO By 4 Is MsH j oy Ols! S H dzlz d dzd H 9ojdzv § I8
Hy SSsHdeso Odzdjy BHME2 CdBBOdzHT d tjLiEkzd kOIs
Csi30dzH  ( MEfleBdb Biddls se ) ddd of s fd BlORAONJ
¢ 5 BQBEN

10 Ms3§etdmMdmis) 30 dMY sdzdej dzd™v § sdEOdzH (B
CsBOdzH Hf js OjdgH "8 L wjcedMmMstetsotse s WO dzO, iz
o' ff sdzdzj ded v d Mmas'systs dedzindfle) rdz@zgzdsls j dz! dztsd3s EZMmistets 2

ss@OdzH" , dMmf tsdzdzy j 3" J fesy) Mseds d3 W H1
d My tsdzdzj dzd ¥ . -tc Qfis"dIPEgHdzd W1 MY ts dilzw & Sy d3jts H Y Hzdz3 Asc
Colsster jJ  MifotOdzdy @ Asldn®. Hs s B3O dzHd j ¢ v H)fissOfiz0 dIny
fmMlssds GCwdzo j 2] tc]. RMY sdzdzed Is § dz! dzts Zmlstcts 2 fi
slsoj yojls L O dmftsdzdzj dedj SCtsd30dzH DI VO f o Rdz
ftedojHJ dzr 46 IssGsadgddap]’ CLMUL, CLMULH d CLMU
Cs3OdzH dMmYf sdzdgw 6 Isyw o s o3’ sOCIstse . [ Mls Odz
BOded 2 dzv yd 2 dmy sdzdzgw & Isw sHddz IsOCIs. s ts d3C
Cted fdOiaf d dMmYf sdzdzw ¥ smw tsHddz IsOC Is.
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v OB dzdOj P dzd Is j dz! detsfls! o' f sdzdzj degd v € ts d3O dzH

S sd3OdzH O [ dzd Isj dz! dzsfmls! , Is
MUL 1

MULH 1

MULHS 1

MULHSU 1

DIV sls 2 HBB 16
DIVU sls 2 Hts 16
REM sls 2 HBB 16
REMU sls 2 Hts 16

1 sHfdMmisy 3" § ORYASMS){ tadfs cHe@digly ~ ( DMS) 5B
dgdzlsj cted tots o O dzdzts 2 f OBw Isd (TCM) d | / O HJC
LOtej L J tcaHdW S 00QidzAs tc j dzdzd » B dzsC s f tesyJ M te dzs «
dmMfsdz L 59 OdzO  H dzW sBtcOh j dzd v AHRE. Iz fridridstAdsM (
sfkzh j Mlso dzv j Ismw fi) f sdstsh 1 & ' HJ dzj dgdz" ~ |
f sfmdzi His9 Ols j dz! dzlz ¢strodggenderimgmemeriatrissk {f © ts (AHB], dixjll) Is -
Mdzj Hizs P d2 L Of tABENdzjdzOB E'Hdjdlg] o " Mis O9 dzj dz, H S
s Skhjes. [ mMddd tfBtc OBSsd OO tsMO dzOS AHBIS®
WHt) BlzH ] Isdige §f Gp§ trddogpdnd)] (

121 ulstekClskticdzO" MEj BO fesyj MO

hog mmohe.BWM3IEBRCc —~ _m
hogeg mmonh B8M-3100Y" h o
Frontend » Backend )
<L ocal interrupts—
PMP| [ PMP
PMS DMS
v A
LIO crossbar
A
v v v Y Y L4
LIOto-AHB Debug TCM CLINT LIC
arbitration
i A A Y
AHB ITAG TMCA FP TMCB Timer Global
interface interface interface interface pulse interrupts

{ IM2BEEstS btdzOW MR j BO ftetsyj Mt
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1211 Rdzls j e j2f) TCM

Rdzls j GUTCMAd MY sdz' LEjlsf HdEY HshlskEfO ¢
f et tcORd RAlsgER, 2 fcOTEMd) dz Qs dH o jd digj W j 2
Jdzls j s NS M zaPed ddz OHtcj MO d desdilds¥ j @ M©®] FTAW w1
fsHHjEY o Oj sy § OdMIs! ztf @ dgls @ dac® OHD8 32 B

1212 ¢teedlste HEMsEfO ¢ BdsSOd §OEYId TCM

I'dgj "dedd o jHEMNI] B dzts{ izO f2Od o3l dodzj EiREERZ IS
dmf sdz' L s Ols’ -dodglsHjtaly (2 MAHBetsyj ifmstedzese s § 5 d3f ¢
fOWIsd TCM. lted 1 Issd3 L OftetsMmr HLs o dgj hQdigjsedtds t
¢ BdzcC O3 f OBWIsd TCM, GHJ HBiYHE dddid d L Of
d HOdgdzr = (DMS) fMmEh jMmlsodzw jlsimw OB dlstcOY . |
BdzsC O o tHdtdE IsOCIs] fsfOHOEIs o tOLd jJlsBdz
SHdote] d3j dedets (BJjL SCSdWdzdSIlsO). 1td s OHOM
orBdteOjlsmw s MdzjHksh jdi fteddydf z:

- LOftets) tSIs DMS ddisjjls Btsdzr "d2 fHtedtedls

- Hdzv or" BtcOdzdzse s &3 yHEk PMS d DMS L Ofte

BdztsC O fisigldtzvjj Isffw OtcB Istc Oxobil s § teddzyd i k2

b IstsdzOtec dzts s BjYHEZ HBMEf OdRd Httsyj Mt

BdzsC O3 dzj cOOdalsdtclzj Ismw .

1213 Rdzls jteW j2f AHB 1/ O

) ey Mffsted 2 € &Y dj $ MHE FOfHr LHbsjfids bfdas jSts
fjtedWjted2dr & o€t 6 sy dsrdegist) ®dsvj 19d). AHB | / C
32Bdldr 2 WdLdujmSd2 Ouze ff.ddasqd tedf gz@ MO de I i Ddz.
wkh jlsobkjls oL ks desfls! dMYfsddaj ded® S&HO (L

1214 1 Of e’ Gtoj o' o Odzd 2

1 Of tesfr  f lotal iot@rdpfsd sl dz7 & 0 CtdEstosdzj
ftojter s0DHaf2 wdcdzOdz , lfptakntednps| Oj iz &€ B Is!
kOClksor &5 e dzOdzsdE W HicO. eldbietsitven df Qo Gderdzd

1215 Rdzs jteW j2fp JTAG

RBY dzj Bj dels Oydw Hisdzy dz® Lk fyls O difdfej dzcfrpf@imifidice
dqHjdzZsd¥ dC Olstste ftesdL o 5H dIs jradals jdedyS) tQ s R STAEGY O
dzj  steJ Hiise j dzdets € Y sHMmMdMmMisj &3y tsls ZOHEES (Dek
dzi MBtOMr e OjIsmw s MdedzOdzO ndmreset .dzsd3B te
MetesM® POR, odaj "ded 3 M e dzOdzsds MBtetsMO nRES
Mststetsy jor Ao 2O WHEtspC s dzs? tc Api sl | BazB € G D B
ZOYOdzj ©OBlsT Mdmisj dr .
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12.1.6 LIO crossbar
[ 8C0O0dzt dzOvw h ddz0O W HICO.

121.7 1 O dIs©O WdLdyj FRMBR2 §O0dwIsd

[ dzv §j 88 J yd ded v BJL S Omdats?2 sBteOBtSIsCd HO
NJd dzOIlsj dz dzes BetOdzd ydls:! wWdLdud mSdd OHt] MO,
[ S sdzdzd Is§ dz' dz" 2 d3tsH k2 dz LOhdIst WdLduyd MG ts2
Ef cOo dzj dimjwy ded3d | f 5L o 5dzv sfhtcfQjo OL GiH=Grpls@eddf © ¢ W
(usjdedj, LOfdMm!', ortftsdzdzj dzdj) HdAzvW COYHB2

gilsj g J dz HJIlsOdzdL Oydd doOmlstesy & ¢ Bdzlstetsdzw
By Jls 90t qieso Ols! Mw 9 L OsadmMddisMisd ls B d
CsHdesa CO P MP fsHHjtydo OJ s sB dzOMlIs d tcOL d
sftej Hy Oz dzdzr = 5B AZOMIs ] 2 BEdEAOY ' 3! tc, O HzD Ezts Is 1S
Bsclzls BT Is! o Micdey JIspoz) Cas oz dzO kteseodsw - M B

PMPf tctso j tcC W stfistdfdsj das o Mmj d3 tBteOh j dzd v o,
Uted y d d3d , O OS¢y ¢ BfjtOydqwvd LOcwlkzL ¢d d
tcj e dMistey mstatus, O ff tsdzj MP P ) tcj e dMliste
PMP{ tctse jteCd dmseckzls todd3d daw sy isid S o H 3 fiislasialy Oyt
tcj edMmlster PMP Bdaztstdkzelsmw, ISOC yisjsy ¢ ®Y j dzff tec
dL d3d dzgd Is dr BJjL TMmMBtesMO WHO. 1 fmkld, P
Utej ) d 30, Colstster | s EdisdzyOdzd® slksmikzlsmlse kz ¥
MtejyddsO, Ctbtster 2 s EdisdzyOdadr dd3j jls  tsdzdz
wWdSmdelze Ishw W H tots d3.

12.1.71 CSRtcj cdMmlster L O dIlr WdLdyJ MEs2  Odgw

PMP-L Of d md st d fifg oL @visiiply 38 toj e d Mistetsdz € ts dat
2t OL W Hd &3 tjedmistetsds OH©G] MO. MPl H dzff & tizidzg ts
dmMfsdzr LEkzjlsmMw twjcedmiste OHtj M@, Offifomn LEQ dzdk’ RH Hfry
HE 8 LOfdMmj2 PMP. -twjfgid mMfstedg P MEzv CSBY WAR
L dzOyd ded v , ybsjddjy bd ¢t HBfEMdEB -, dzj ¢ O
PMPCSRtc j c dMmistcr HtsMis 2tf daf d dgjs.dz! (Cjse pmider C tsdzW d 6
Ef OC 59 Odz ® CSR, Ylstse ' me j Misd ¢ oi3d dzd dzlz o3
ftej HMNIsOo dzj dzdzts?2 Oten dlIs§ § Iskzte'-tc jsH B tc ©1jpapuigiLc § e
Crlstster | MtsH J toy PlapO&fdpdmipd/cctd tagO Had §f By JP2M P
v OB dzdhj @SRtc j ¢ d RR{Machine)
PHIG) 1 OL O O] [ BMIs {fdmodd J
0x3A0 pmpcfg0 R/W tdedmists CedWdekztcOYydd W
0x3A1 pmpcfgl R/W tdedmists CodeW de ztc®Yd df OWze
0x3BO | pmpaddrO R/W td edmiste OHtej MO WdL dyg M
0x3B1 | pmpaddrl R/W td edmiste OHtej MO WdL dyd M
0x3B2 | pmpaddr2| RW [t jGedMmlists OHtej MO WL dyg MY

Nk Ol O
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PHIG) 1 OL O O] [ BMIs {fdmodd J

0x3B3 | pmpaddr3 R/W tdedMmiste 3 OHtej MO Wdd dud MY
0x3B4 | pmpaddr4 R/W tdedimiste 4 OHtejMO WdLdud MY
0x3B5 | pmpaddr5 R/W tdedMmiste 5 OHtjMO WdLdud MY
0x3B6 | pmpaddré R/W tdedmlste 6 OHtj MO WdL duyd MY
0x3B7 pmpaddr? R/W tdedmiste 7 OHtej MO WdL duyd MY
v OBYz@2iT s s Y 5 AASBE O d Mistc © ¢ PR mheclg®& Oy d d

1 s d3d 31..24 23...16 15é8 7¢0

[ BMls WARL WARL WARL WARL

4 B o 1S 00000XXX 00000XXX 00000XXX 00000XXX

pmp3cfg pmp2cfg pmplcfg pmpOcfg

v OB zd3j @ s &Y s dASRE O d s O § U phecht Oy d d

1 Bd3d 31...24 23¢é16 15...8 7.0

[ sfls WARL WARL WARL WARL

4 B tcfg 00000XXX 00000XXX 00000XXX 00000XXX
pmp7cfg pmp6cfg pmp5cfg pmp4cfg

{dedmMsteOn ®MPsEts CSR f  d &) EG@ddpompaddg
tcjedmMsiOHBMBO CtHdlz] Istc@BLdidy"H dzBE8 &2 W4 dyj ME
fcsCOLB@B A4HYyj 14 o9Md BJIST WdLduyJ MEtsets OHteJ
fsi sz tojedMmilster pmpaddr wodzwe Isipv WARL.

U OB zdAPJicdmister OHtej fiy@mpdP pmpaddr O

1 s d3d 31..0

[ sfls WARL

" B tc 19 0
address

s OB dzd53 Q9 dMOded] B dls tcHMPnipadtr@mpadir/tc j fn O

1 BRI A kZdz§ yd tsdzC t OmMh dWtctsea € O W Iz dd§jyrdts de@fds Gdzts
BJls qa&v Bdls S dmOdzdj dzOL dzOyjdzd™ d fto
31é( address 1 dlsr 33éAO0ndew HIABSGts ¥ dL dyd ME

llsOB dps S OL Odz W sted3Ols tjcdMmMistc® € sdaW d 6 kzte
sded EZMisOdz@®o dzg @ Is, T OYH MPMBEOLtcjh Ojls ylsj dzad J ,
Ctsd3OdzH T Motslse j IsMmise j dzdats. { Mdzd BHddz dL 1 Isd
HsMisEf © LOftejh jdgd0 gsMBd@EOYdY tcRdJtcseo OdzO H dz
BkzHEkhMjdz. 1 tdv A d Lo sdf@LfipnQddzOre. Mmdzj HEze M d

v OB &Z4Bj @ j e dMiste’ § sREP ghlefg@ngidig

1 s d3d 7 5¢é6 4..3 2 1 0
[ sfls WARL WARL WARL WARL WARL WARL
b B 619 0 00 00 X X X

L - A X W R
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v OB ZdAJ QY dMOded § B dIs WidF dzdeiRgEpDcigpispisfg

1 5d3d A kdz€ yd ts dzC t OMh W teso €O W EdS ydtsdzOdz! dats

BdIls ddzv Bdls st dmMOdedy dzOL dzOyd dedw d ¢ ts

7 L sCqietse SO0 Meslsa jOdfyldpdzs h j 2

PMP-L Of d fip L OB dzts € d tc 5 9 RI'HX,

d d3d fdav ¢ is dzv  HVIsdnjisilzolf lite 9chf J 1B Y d

cdimte SdWdekzteOydd d Ml

dstcdtclzs Isfw ;

PMP-L Of d fi¢ tcOL B dzts €  to tMetcQ dzQ@f

hhjfmlse dzvw j Isfipw BjL s ¢ tcRWIAY

BB3j dzgv ¥ Isfqw  IstsdzU4etg yHfdRy Htsfls

jLjtcodquuso Odes.  JSt5d3j dgH Iz §

ssHdteso Odzgd j tojddBO My sMisOs

007 dzz dzj @ O tsB dzOMls* (L OfdMm!

Oliojterndz"Vv GCtORzd@QRY HJdOY OL t5dzO

10i sB dzOMils! fp o tcOo dz o OMiag)j oz

11i s@zOMmisd M o' tcOo dad & BARD] ds G

2 X tOLtejh jdedj o" f sdzdgj dzdj € tsdBBOdz
litcOL toj h j dgts;

0iL Of toj h J dgts

1 w tOLtejh jdedj o' f tsdzdzj ded™w L Of dfy
liteOL tej h j dgts;

0iL Of tej h j dgts

0 R tOLtejh jdedj o f sdzdgj dedw ylsj dzd
litcOL toj h j dgts;

0iL Of toj h J dgts

oI a~§ _g

— S F OO g —
SN

Ho
w| o
>

1 s Is€ @z udIs! CsB3OdzHz dL B dZOMId PMP,
or ftsdzdzj dzd j, orLre0Ojls dmMCdz® yjdedj HBMIsEzyf O
LOGtkzL Cd, OHtifMm C(Blststts? dORSHIMY o B d&ZOT
dm¢ dz¥ yJ ded 4 HsMiskzftof rfst€ P LO d tskkizdéd js.+ 1€ s 3O dzH ¢
Colstets? dOmtHdIMY o B d&ZOMISd PMP, BJL tOL
Hsfiskzf © fted MtshteOdzj dzd d .

12172 uftsmlsOodzj dzdj OHtej Mtso

Isdzy A 9o wjedmbsicj-LOFdVdeEts@ddEd] BMBJ 3 d
OHto] Mse MsBlga Slsfitdges dMIstc® OHtj] MO P MP. S BH(
sOB d&zd8yJ s 56=HQ A s© OP WA slsC dzs yj dzO d dad fn
I sSHHjty o Ot Ishvw HO O HEkzedma Y dABO Msf shisOo
fs Msijfjdd 2 (NAPOT) , o Cdzs yovw smtser 2 Mk
BO2IsO ( NA4) ; d ojtndww CtcOdzd yoO tfHtetsdL o tsc
fsSHHjtey o Ot ls YyjlsrtejrBO2Istsolzé HJjIOdZdL OydeE .
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v OB Zd8jPj CEHEEo Odadjjc  fislets | ¢C PMR JcteOydd

I BSL dzOyd w
d 1 5 q G5O {t OMh W tetso € O
0 OFF L dzj o OV B ®&OM! (LOfdMm' ®Is¢
1 TOR l jendvvw cteOddy® HJOf OL t5dz0
2 NA4 [BdOMIs!: f o' tOodzdo Odedj &g 1 &
3 NAPOT [BdzOMIsd M o' wOodzdo Oded j o5 1 &
{ Mdzd o' B tcOlsidc § OEBEROA Mtstslse jlsmiseo zs h 2 o]
o J torn dz¥ ¢ Yyofmls: HJOf OL sdzO OHtej Mtse, O ftojHT
dzd y dz¥ 8 yOMmls! HdOYf OL BMR2O OF HfthidinsSdrd H © dgezdL de@zy J «
Ists LOfdm! Mmstslse j Isfiyls ®R gblds Otzetsadts d3layls@H tgpjnipla g thp
( Mdzd o PMPo LPHEENH I L OHOdes L dzOyjdedj TOR,
dmfsdzr Lzjlsfmw dasdzr , d f 51 IstsdBrzy<tpugmddintstsise j Isfy
ltced or BfStoy sB dzOMIsd NAPOT MmMtlse jlsMmilse Izt
tcOL d3j 6 B AZOMIsd ( BEZOHNMJd] tWOLtWGWHT) d BOL 9

fsCOLIO@ASAPyjf OLHJ &ZdIsj dzj & BB Y HE tOL BB tetsdz
tcOQo dz" 2 dzlz dzv .

v OB ZdAj P j€H d e s o Odzed NAPEEo@IOFdSde d s cOF OHj MO

pmpaddr pmpcfg.A dtstslso jIsmilsa dJ
YWYYE Y Y Y Y NA4 4B 02 150
yyyyé yyyo NAPOT 8 BO2Is
yyyyé yy 01 NAPOT 16 BO2Is
yyyyé y 0 11 NAPOT 32 BO2ISO

é é

yy01 é 1111 NAPOT 2% 02 Is
yollé 1111 NAPOT 2% 02 Is
0111é1111 NAPOT 2B 02 Is
11161111 NAPOT 2B 02 Is

] OB &z tedo jHjder foddjter
dMfsd L so Odedd t6j B0 NAPOT.

CsHttse Odad W

v OB ZfAj O tcd d3j ter CocHdtzBORZd® | OdBEcO o tJ X dd3]
1 dz20yjdedy pn 1 0Lt 2 OHIte]j t OL d3j .6 5B 7
0x1000_0000 0x4000_0000 8 BO2Is
0x1000_0003 0x4000_0000 32 BO2IO
0x1000_OFF 0x4000_0000 4 sBO2Is

] ots G to O d3d3dzts j
pmpOcf g,

dzts dz )

sBd MY J ud dd J
L Olsj o3

LOf dmOoe

o fmJ

By db Bf]@g dd
d Hd dad

pmpaddr OT1{ lgtHdaffdztGj $ ) dzOB SO BEZOHN A ©OL W H

Mmisd g4 de

E ¢J ¢lss

[ d dzO darttesc . 4 3 162196 . 0 3 3
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12173 t jdd edzsSduesasSd d fwdoddzjcd?2

1 dls L kOO rsasQ j sy®tfsd iP'MPL OB deihf ol tOtf af @dgO 0 s
CsdWdekztcOydd d MmMtslse jlsMmMisekzs hdj tjcedmilster
PMP.L Of dfnfd dBsckls BMils! tOL BdsS dtcso GMP-L Adtdi’ ¢
LOBdzsC dtetseo Odzlc f g Qdddiphid dzs tc mjz ¥ Ismw . s tcHcRYA Ists
EmMisOdzse dzj des L dzOyJ dzd J LR, dstc PtEf g mMwe. plmp A
BdztsC d tots o-1€ @ dPiiMfP, Bdls L ECOL"™ 90jls, i tod d3d dzv
HEmisEzf-@©) pd . [ Mdzd EfMlsOdzse djvdz feieflszj ldz" & SkBY
iy ddse ftedoddjcecd?2. [ Mmdd Bdisj>ddgp.tetshiysds o jid
PMPL Of dMmd, BEHJjIS EMijhdz d3, Ists tOL tcjt8jjxadslz .F

12174 [ 86 SO0 ftedstedlsjlsO d Mt sMmisOe dzj ded W

PMPL Of dfid ddsj* ks fisORMR @ d B’  i3d G@d ) &
Motslse jlsMisoazs h OW dzs Bsd3lz o' tcOo dzgdo Odzds B O2Is
Emf j"de" &3 ddzd dzj-lz@fOdufigz' d3H s BYMRBO Mstslse jIsMmiseo t
LOf tcOh do Oj &3 - ftcd HBMIsEYT |, ) i tc sdzd 2 wWaB d3j
dzj L OoadmMddizs sIs Bdl L, R, W d X.

{ Mdzd -LPOMP ) Msslse jlsMisoalzjls ofmjd3 L O tcON
Bdlsr L, R, W d X tsfttjHjdvsls, BEHjI dd HGT
d idd3s ftedoddzjed?2 HMiskzy O tc@dejsdzdM,dztsHf3s fipsidizt
EmMlsOdeso dzj dz Bdls L ddzd tojydd3 ftedoddzj c dtetsea Oc
stsdz? €85 jMdzd kEMlsOdeso dzj &z Bdls R, W ddzd X, Mt
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13 1 dztsS dAY Hdzw dL dBjtej dedw dzOff toW
L dzj Slsteduj MSB2 Mjlsd

[ d¢ tetsfiphdgidgQss jed3 fifets ) Is Cpjj P dz@@s ef s dzxF A1 . 1 iy
COdZOdzr 0L B dFO-F2dzQ ClleaPe P dzd v d B BfzD dzizis B ¢ 1§
d "] BHdscets dzj L Oo d fid d3thg £5dN 2P0 tsysth WOt ts g5 O
Mdc dzOdzr HH das?2 Y OfMmlistels sR € sy g s 5 d3j 1 sts@ s,
COdzOMEED toj Odzd L 59 OdzO o 5L Btsy dzes M ls ¢ tcOMmMydlisr o
stsC O/ dzOff oW y j dad W , 9" ydfmdzw Is OCIsdo dzlz ® o
f slstcj Bdzj dzdzzs OCIsdo dzzs d toj OC Is d oCodlx»r 1 de@jYf tdes
ftejorNjddj f§dEésetet L dOyjddy, §OHjddj Mg
Hsf sdzdzd Isj dz' dz" | BdzsCd fssLotsdzwels fdadL dls'  daC
Mdedy Oj s fslstej BdzW j Bz ® Bsh detsfyls ofmMjcets Ctod
dzj L O R JUFDE®,dz sB j M j ydo OW oL @dtsy desfipls! [ fipsa
Zyofmlsdw ftetsyj MitstcO.

vilstclzCrisjip B jlzilg] RP 2O dztso ¢ AV dz@td dhdz 248 JOMRL
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E ¢/ ¢clss [dqdzOdemisg . 43 12196. 033 122




gt j yd¥ d MORY2PFI, MDR1206AFI, MDR1215L4

it OL oW A zdzC yd tsdz t OMh W tetseo €O W EdC yd sdzOdz! dzts
d v Bl 5§ d fn ©dzd jdzddsO LddzQfugid dzd B3O j 3"
12 F1ZXTOF A ZOG 5l 5 EXTOUT dzj BT dzts  v]
2O oWy j dod § a3 a dZOQa@afy ¢ Oe
) Of gfgBtcOM"r 9 Ojls {1 Issls W dzOg
11 F1VAQOV ANdzOG, yYbt ftesdLtshdats fjtjtft
fn tasd& 1 dzj tecdJ 2.
1 Of gifgBtcOM" 9 OjIs 1 Istsls W dzO@G
10 F1VAROVP ANdzOG, yYbt ftesdLtshdats fjtjtft
M ozt disj d ds?2 tj OCIsd o dats 2
1 Of gifglBtcOM" 9O jIs 1 Istsls W dzO@G
9 FIWATTOVP |[A &z0c, ybt ftsdLchds §jttjfs
h todilsj dz' dzs?2 OCIsdo dzs?2 1 dzj to
) Of gfgBtcOM"r 90O ls {1 Issls W dzO¢c
8 F1PEAKIF A dzOG Yybsts ftotsdL sh dzs ftojor
sts¢ O.
1 Of gl tcOM" 9 OjIs 1 Istsls W dzO@G
7 FIPEAKVF |[A 206G, 1yl ftodL tch ds ftoj o’
dZzOf oW 3 § ded v .
1 Of gfgB tc @'l L Issls W dzO¢G
6 F1SAGF ANdzOG, yYybt ftesdL sh &zO §tetsmOH
1 Of difgMBEOM" 90jls 1 Issls W dzOgc
5 F1IF_ OVR ANdzOe, vyt ftetsdL SFIFEEIDAT. cj § 5
1 Of dimMMBEOBM" 90 ls {1 Issls W dzOg
4 F1IF FLL A dZO G FIFQEIBAT L Of ts dzdzj dzts
3 F1IF EMP A ZOWwIsRFO FIDAT | s s
2 F1VF_OVR A zOG , ylksts ftesdL tSF'1FdIELVI]AJ'tGJ i ts
1 Of giigBtcOM" 9 OJls {1 Istsls W dzOaG
1 FIVF FLL A zZO G FIFQMWDAT L Of ts dzdzj dzts
0 F1VF EMP A ZOWwIsRHFO FIVDATYH s ts
13.1.47 ADCUI_F1MASK
v OB d&zd4M O j ¢ JADBUWS FIMASK
1 s d3d 31...27 26 25 24..22 21
[ sfmis - R/W R/W - R/W
uBtct - 0 - 0
- FIVAROVNM | FIWATTOVNM - F1ZEROCRSM
1 5 &34 20 19 18 17 16
[ sMlis R/W - R/W R/W R/W
d B tot 0 - 0 0 0
F1VANLDFLM - F1VARNLDFLM F1VARSIGNM F1APNLDFLM
1 sd3j| 15 14,13 12 11 10 9 8 7
[ sl R/W - R/W R/W R/W R/W R/W R/W
¢ B tot 0 - 0 0 0 0 0 0
F1APSIG F1ZXTOF F1VAQV | FIVARO | FIWATT | FAPEAKI|F1PEAKYV]
NM i M M VPM OVPM FM FM
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gt j yd¥ d MORY2PFI, MDR1206AFI, MDR1215L4

1 A3 6 5 4 3 2 1 0
I sfls R/W R/W R/W R/W R/W R/W R/W
B ot 0 0 0 0 0 0 0
F1IF_OVR| F1IF_FLL | F1IF EMP|F1VF_OVR F1VF_FLL |FIVF_EMP
F1SAGFM M M M M M M

v OB izd4pO[ § d MOded J

B ABCUis FIMASK Is ts O

tG)Ltc;w/\Izdz(;uq’tsdz t OMh W teso C O W Ekde€ ydtsdzOdz' dzts
d kv Bl S5 dMmOdzdj dzOL dzOyJ dzd™ d 1§ tg
31..27 - 1 Ote | s jste Odizts
26 FIVAROVNM || Of S O FB/4AROUN
25 FIWATTOVNM | O ¢ © FBMAEIOVN
24..22 - 1 Otcj L jtco Jtotseo Odats
21 FIZEROCRM™ | O < O FEZHROGRS
20 FIVANLDFLM | Of¢ O FB/ANLDFL
19 - 1Ot jL jtco dtetso Odzs
18 FIVARNLDFLM |[ OS¢ O FB/ARNODFL
17 FIVARSIGNM |[ OmE8 @ IFIWARSIGN
16 FIAPNLDFLM [[ Of S O FEAFNEDFL
15 FIAPSIGNM | [ OS¢ O FBAFGM
14,13 - 10tjL jto Jletso Odzts
12 FIZXTOFM | OS¢ O FEZYTOP
11 F1VAOVM [ OMS O FBVE®/O
10 FIVAROVPM [[ OfMS O FB/4ROUP
9 FIWATTOVPM |[ OM ¢ O FBMAEBIOVP
8 FIPEAKIFM |[ O ¢ O FEPHAKID
7 FIPEAKVFM || OM ¢ O FEPEAKQF
6 F1SAGFM [ O S O FESAGFO
5 F1IF OVRM | OM¢ O FHR GVR
4 FIIF FLLM |f OfM¢ O FHRJE.D
3 FLIF EMPM [[ OM S O FHR|EBVD
2 FIVF OVRM |[ OMm ¢ O FB/E IOCR
1 FIVF FLLM [[ Of ¢ O FBVE LD
0 FIVF EMPM || OfS O FB/E [EN@P
13.1.48 ADCUI_F2CTR
v OB &zd4AHOf J ¢ JADPBUWE F2CTR
1 sk] 316é20 19,18 17610 9,8 7,6
[ sMls R/W R/W R/W R/W R/W
4 B tof 0 0 00 0 0
F2IRMSOS F2VPHASE F2VPHASE F2VGAIN F2IGAIN
1 5 &3 5 4 3 2 1 0
[ sl WO WO WO R/W - R/W
g B tot 0 0 0 0 - 0
F2RVRS F2RRRS F2RARS F2VASEL - F2INTEN
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gt j yd¥ d MORY2PFI, MDR1206AFI, MDR1215L4

v OB &Zd4 O 1 dMOdzedy BdIs ©WH2EGTRMISEEO ADCUI _

t OLtelAzdzS ydtsd t OMh W tesea C O WEdS ydtsdzOdz' dzetse ts
ddv B( dzOL dzOyJ dede] 3@ J Ben L dzO Y J dz
31..20 | F2IRMSOS [s OdzdBtetsoa €O Mmdgjh jdedv Hdzw o yd
LdzOyj dedv K2sC O € OdzOdzO

ltcj HMIsOo dzj dets © o dHj L zOS s -
His tsdzdzj dzed § i3 Hts 29 § ald ff dzd ez dizj
4B dIs©O o9 dzj o 5.

1 ted d3d to

007: Il RMSOS = 7 A 16 = 112

FF9: IRMSOS =7 A -11B =

19, 18 | F2VPHASE[L.0]lf ®zOH h  j F2¥RHASE

17..10 | F2VPHASE[9:2]n OL s T 2 MHede COdzOdzO dzOf oW ¥ §
LOY dMOdedz" 2 o HBtsdzddlsj dz' desdz €
[ 15511 IsOC s HEsA AR QCIs) ¢ A

A0OOO0O00000000 Mtslse jIsMiseakzj.ls Mmdqg
lted dMftsdz L 59 Ozl ffH DLHPIE'NVROL Iz
h Oegtsd3 32
98 F2VGAIN ltejHEmMddzdlsy 22 o COdzOdzy dzOf oW 3 J
007 OH 1 x1)
0171 6 Hx2); (
1071 2 (sd);
11718 (x8)
7,6 F2IGAIN ltcjHbkmddzdIlsj dzz2 o COdzOdzy Ists€ O:
007 6H 1 x2)
01112 x4);, (
10118 B);, (
11724 wlb) (
5 F2RVRS 1 Of d M B gfigp ts@fy" o OjIs Mydlsyds (4t
4 F2RRRS ) Of d iy d BBlddsdan 9 O4 s MmMydlsuyds ¢
Ldej e dd
3 F2RARS |) Of d M’ B ¢figp tbs@fils"r 9 OjIs Myjlsyds it
2 F2ZVASEL |l r Btste dMmMistsydzed $ 0 Mde dzOdzO H dzw
1

dzj tee d d:

Oi ff sdzdzOW 1 dzgj s W ;

limMtej Hdzj Co OHOIdYyj MEsj L dzOyj dzd
- 1 Otej L jtco Jictso Odats

0 F2INTEN |{ 5C dzv yfidds[jjc 6O 56O o C OdzOdzj IS
Oiddzls j ctcOIstste o C dzs Y dz
liddzs j GteOltste tslsC dzs yj dz

ststetej CIsdzOvY tcOBlSO ddzlsj cteOlsteO
CHPF_ COEFF, Ctbktttt] tBjMmfjydsd
O ktesodzgj 1 1y fted L OHOdzdzets?2 yd
ifdzd yOMmksslsO HdMStjlsdL Oydd M
CHPF COEFF Htsdydsts B' s 0x802 (

[ERN
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13.1.49 ADCUI_F2WC

t 4 ydw dMORG2DEFI, MDR1206AFI, MDR1215LQ

s OB dzd 480t j ¢ JAPBUE F2WC

1 5B 31é28 27¢é16 15é0

[ sfls - R/W R/W

4B G1S - 000h 0000h
- F2WGAIN F2WATTOS

v OB d&zd490O[ f d i O ded

i Bdl ©RWEMlste® ADCUI _

t OL oW AbkzdzC yd sdz t OMmMh W tesa C O W Ekdz€ yd sdzOdz! dzg
dkwdlso SfdMmOdzdj dzOL dzOyJ dzd™ d ¢

31..28 - 1 Otcj L jtco Jctso Odats

27..16 F2WGAIN SOz O EMmddzj dedv € ©OdzOdzO

15..0 F2WATTOS |s OdzdBtetso €O fMd3j M j dzdV € OdzO dzO

13.1.50 ADCUI _F2WATT

P

v OB dzd5) 0Ot j ¢ qADPBUS F2WATTP
1 Bd3d 3160
[ sfls RO
H B tctfs
F2WATTHRP

v OB d&zd3q0Of § d MOdzd J

Bdls tHRWATHB©O ADCUI _

t OL teW A bzdzC yd sdz
d kv Bl

31..0

t OMh W teso C O W EkdeS ydtsdzOdz' dzts
Sy dMmOdzdj dzOL dzOyJ dzd™ d 1§ tg

F2WATTHRP

dlsO®Eh dgj
f sdzsy dlsj d dzts 2

32 BdIsO-B ¢ ldalizls ¢t dzd2iS ¢
OCIsdo dzs?2 1 dzj tg

13.1.51 ADCUI_F2WATTN
s OB &Zd5201 j ¢ JADPEBUW F2WATTN

1 5 31¢é0
I sfls RO
4B tety

F2WATTHRN

v OB ZdSBO[ § d MOded J

Bdls tHWATHNdEO ADCUI _

{OLEY A& yddd [(OMMNdWiseaC 0O WEkdS ydsdzOdz das
d 3w B dl S MOdedJ deOL dzOyd dzed™ d Y ted
31..0 F2WATTHRN |6 lO®h dj 32 BdlsO-B & szl GE dzdasq
slstedyOlsj d dzs?2 OCIkdodzs? | dzj 1o
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gt j yd¥ d MORY2PFI, MDR1206AFI, MDR1215L4

13.1.52 ADCUI_F2VC
s OB dZd54 0 j ¢ JAPBU F2VC

1 &) 31628 27616 1560
[ s - RIW RIW
4B 6 - 00th 000Ch

- F2VARGAIN F2VAROS

5 OB Zd560[ §  MOdzdj Bdls t©HEXQ MIste® ADCUI _

t OL oW AkzdzC yd sdz t OMmMh W tes9 C O W Ekd€ yd sdzOdz' dzts
dd&v B(dL s  MOdzdj dzOL dzOyj dzdv d 15

31..28 - ) Otg joo d o5 9 O dzts

27..16 F2VARGAIN |s OdzdBtetso €O bEfmddzj dzdv S OdzO dzO

15..0 F2VAROS sOdzdBtetsa C O Md3j M jdedw € OdzOdzO

13.1.53 ADCUI_F2VARP
s OB dzd560f j ¢ JADPBU F2VARP

1 5B 3160
[ sfls RO
H B tcts

F2VARHRP

5 OB 24570 §  MOdzedj Bdls t©HEARRIStcO ADCUI _

t OL teW A bzdzC yd sdz t OMh W teso C O W EkdeS ydtsdzOdz' dzts

dd&w B(dL s  MOdzdj dzOL dzOyj dedv d  t5

31..0 F2VARHRP |[ulsOth dj 32 B dlsO-B @ ldalizis (6t dzddS ¢
f sdztsy dIs j dz! dzts 2dzjtdgic@fedls o dzs 2 4

13.1.54 ADCUI_F2VARN
s OB d&Zd580 j ¢ qADBUW F2VARN

1 s 3160
| sfls RO
H B tctfs

F2VARHRN

v OB ZdS9O[ § d MOded J

Bdls tHYARMIstc® ADCUI _

{OLEY A& yddd [(OMNdWise S O Wisdklsy o s5kdaf B J
d 3w B dl S dmOdedd dzeOL dzOyg dedV d ¢ tg

31.0 F2VARHRN |uls0O&h dj 32 BdlsO-B & el ®E dzdasd
slsted yOlsj dz dzgs? tj OCIsdo dzs?2 | d
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gt j yd¥ d MORY2PFI, MDR1206AFI, MDR1215L4

13.1.55 ADCUI_F2AC
s OB dZzdBPOL j ¢ JAPBUL F2AC

1 Bd3j 31é28 27é16 15é12 11¢é0
 sfls - R/W - RIW
4B tcts - 00Ch - 00Ch

- F2VAGAIN - F2VRMSOS

v OB izdal B[ § d MOded J

Bdls t©HAQ Miste® ADCUI _

t OL oW AbkzdzC yd sdz t OMmMh W tes9 C O W Ekd€ yd sdzOdz' dzts
d kv Bl 5§ dMmOdzdj dfOf de@uigdagDj d3" » U
31...28 - 1 Otcj L jtco Jlctso Odats
27..16 F2VAGAIN sOdzdBtetso O EMddzj ded¥ €& OdzO zO
15..12 - 10tejL jtoo dtctse Odzfs
11.0 F2VRMSOS sOdzdBtesa C O or ydmdzdlsj dzw mte
dzOf tew 3 § dzd W
ltcjHMisOoadzj des ® odHj L dzOC o
HESf sdzdg ded J 3 His 2, ftwod f teddid
ZO 4 BdlO odzj o ts.
1 tod d3d te: i
007:VRMSOS = 7 A 16 = 112
FFO:VRMSOS =7 A -11B =
13.1.56 ADCUI _F2VR
v OB d&zd6R 0O | ¢ JADPBUW F2VR
1 Bd3yj 31¢0
[ BMIs R
B tcts
F2VAHR

v OB dzd6p0O[ § d MOdzd J

Bdls thMR[Mise® ADCUI _

t OL teW A bzdzC yd sdz t OMh W teso C O W EkdeS ydtsdzOdz' dzts

dd&v B(dL s  MOdzdj dzOL dz2Oyj ded v d  t5

31..0 F2VAHR vlsOteh dj 32 BdlsO-B ¢ laazis it dzoRls ¢
f sdzdets? ¢ dzj sd d g

13.1.57 ADCUI_F2MDO
v OB izd64 Ot j ¢ JADBUW F2MDO

1 B5d3 31..29 28..8 7 6 5 4 3,2 1,0
r sfmly - RO R/W R/W R R R/W R/W
" B tc - - 0 0 0 0 00 00
- F2PER_FRE(V2GAIN | I2GAIN |F2REACTS F2ACTS | F2ISEL | F2VSEL
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