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1.1 AbPRZR WIS

LBk CO10 2R ARG SoC MG 64 (iR IEREMAXZ B, HA M ERMIEER
o C10 RMT RISCV 64GC HAFESME, FIXERIEREISRIEOH, B o) XA BB R ™A% Y R B A
KA, ATHERE. AZhEL. ML, mikkaf. FELEFE.

CO10MP R FMZ LI, SCFf 2 4> CI10 #lr. A C10 L3RI B B IR R FI i A 5=
g5K, FFEETXMEREREATIAL , BIA 3 A 8 PATHIRERR EEZEM . 2l E iU R R REROR . €910
SCRFSE AN K BT A TR R DD RERLE bW (RAL PRAS S ST #E -

CI10 Mk RESH RN 1] 1.1 TR
CI10 AbPEgA R EEH Y BT RNE
A4, 3CFF 2 A4S CO10 Bt it ;
o WH: AXI4.0 Master B2, 128 AR M LR TERE
o WL, WA — O A R %
o —REAFIHF MEST [—BHEMML, —EA73HF MOEST ff)— ML
o TRELECEr 16 EEAIFHIR
o THEEIUNH IMB, EEAT SIZE S 64B;
o SRR T dIRE CLINT R Pl 4 PLIC;
o SRR AR
o SCREAE L Z R HIRIESE .
A~ CO10 L FEAFE RN F :
RISC-V 64GC 5424244 ;
SRR
9~12 ZBRIRKAAE 5

3 KU 8 PATHIRER R, XTERAFSE 4B
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Pl 1.1: CO10 ffA R L5
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o FERUE, SRS, ALRESE IR IR IR
o W% TLB WAFEHLRTIC, I SCHFE4 5 NS
o IRORMEMBARRHEZR/AN N 64KB, ZAFFTH 64B;
o TEWIRIIGE, WELF A SIS H D5
o FERE TN ARIAE VT I BOR ;
o FIEIHRGAFHRNFERA TR ;
o GAKb WP Z BEHAT 4 T 2% 5
o SCRF 12 ZRRE R [ bR
o 256 FI B 53 ST A
o ARFHZEAGT, B IHAT;
o T AAAAR I E A TR
o SCFF 0 FEMF move 54
o WS AFLUFHATHY load. store $54;
o ZREE 8 HOIF R MEI
o SCFFHEH
o SCRF 8 NMEIERBIREAREF R, SR stride MTIEUT
o FFRPUTHICHRCE, SCREPRSEE. BORTEERIR0RS B ;
C910 B0 B T2 AP RES N T -
o TSMCl2nm TZF, TARSIRET 2GHz (JAU% 5 )
« PEfE 6.0 DMIPS/MHz, 7.0 coremark/MHz,
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2.1 Z8: C910 IP ¥ditufirad

Lk C910 IP AL AR P ARG CO10 PRt i [ HhRERC Y C910 RTL fXf%; C910 Smart
P, BT CO10 MSHHEMBLT. RIS RN B4, ARG CO10 RZHREMGE Ik, FHHil
CI10 HYARMLTAE. DB tutE:

o C910 W HZ LMK

o FEEMNWLLAG: 1) 5 C910 MKAY firmware S5, WHF CI10 MRRAEIEREIE . T/ FHAL
B, ARDIFEALBAREA; 2) AR A CO10 BySR IS IE AR MEMUR 2 5

o BT BIRE P05 LR 5
o R RIS SDC LRSS
o SEHERY COL0 RIIFERMGER (f15% UPF);

o A[##H RV Platform Wrapper.

2.2 Xk C910 IP WPl %K

R ZE: CI10 TP 2 Fi, KA SRE TR AT 2
o X C910 IP P perl BIA{KH perl 5.10.1 B DA_FiRAS
e Make i4% 3.8.1;

o EDA {flfET H: Icarus Verilog (iverilog) 10.2, Synopsys VCS 2019.06 KVA A, w3 Cadence
Xcelium 19.09 K& PA ERAS; 7 UPF WREI#EDT EAUZE VCS 2020.12 BASHEAT T M.

o Smart T-& G G1RIEY % BRALFREE RISC-V T HAEE 2.0.3 RLA AT,

2.3 C910 At el

C910 ThRERCEVIHIAN 5 2.1 FiR.
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% 2.1: C910 YyRen! &

AIEL B BT [iN=§riA 0} E

Core Num 2 openc910 2L T 2 4~ C910 %Ly AT L.

L1 DCache 64KB openc910 $24tT 64KB [ L1IDCACHE,

L1 Icache 64KB openc910 2t 64KB fy L1ICACHE,

L2 CACHE 1MB openc910 44T 1MB K/ L2CACHE Wit E
Hh T 16-1008 4~ openc910 $2fL T 144 MM HIEEA .

2.4 Memory Fitih

2.4.1  FAEBHACPE SR WTAE L

Fi A 5 EAB T SCPFRRAE “INST _LIB” FHsg, HICPFA# & KR “ct_* spsram AAAxBBB”, A,
B 73 5103 memory MTRERITEL .

2.4.2 Memory k%

JIr A 5 21 memory FTREEDA K S FEAAS AT A INST _LIB R 309 AAAXBBB fig4 153

5 8h, BATHFFAE memory 44— NEER, BEIHR OIS MARR S . AT T DR  CU
TRk, OFF memory MBI, M. WIRL. SIEESNZ. WAL memory i K FILVE, WTOLH
FRIEFTDEE, JRIE 2 /M memory HPFHE.

2.4.3 Memory 3 3EH]

PAFFE T2 memory MBI, 4 2.1 Frs,

sprf06511_512x64 x_spsram_512x64(
A A),
.D Dy,
.BWEN ({{32{WEN[1]1}}, {32{WEN[O0]}}}
.WEN &WEN) ,
.CEN EN
.CLK LK

.Q

o~

K 2.1: Memory fi{k

Memory port {55530 3 2.2 R,

WWW.XI'VIN.cn ) © IHiMHRIMARGEHERAE BAUTE
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% 2.2: memory port {55513

BEE&A IhE EE

A Hihbk2k . RAM ik 285 1 .

D EYN 6 RAM )5t A Sy o

WEN* KHPAERL, MEMREES. | RAM (SR E S mgiis 5 2 5 RAM SiREES .
CEN* RHPFARL, MREES RAM fligE(5F5.

CLK g RAM B4

Q LG T RAM (%

BCPHLS SRR ISP A, LRI % B RAM MO (55 R 8 R IR FA R, 734h, I Vender
Bk RAM A A5 —S6 FLALOF I port, HAHK e Port i 17 B I LA 2 5 RAM Vender £ 1)
PRI AL

2.4.4 Memory il 51 ik

A 2.2 j2—4 RAM HJIEERFR, Trans A 253K, Trans B 2R, S8
BWEN #% i, Trans B W ETHRE| B 5 ALK, F—4> Cycle 4k i 2] Q .

Trans A Trans B

PR [ o A B A

CEN |
WEN |
{ wrmE |,
BWEN N mask |
A {| Apor_A Il\ @—
D {| wpatal A }
Q | }

4| RDATA_B

& 2.2: Memory 5T

2.4.5 P Memory

QT memory FUASFEREE compiler FIRIEA AL, W PAH /N memory Hf4: HFEELH memory .
PA 2048x32 f#] memory HEIHN & 2.3 FiR.

WWW.XI'VIN.cn 6 © IHiMHRIMARGEHERAE BAUTE
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spsram040g_2048x32 x_spsram_2048x32(
A (A),
.D (D},
LBWEE ({{8{WEN[31}},{8{WEN[2]}},{8{WEN[1]}},{8{WEN[O]}}1}),
.WEE (&WEN),
.CEE (CEN)},
LCLK  (CLK),
LDELAY(2'b00),
LTEST (2'b007,
-Q Q)

&l 2.3: Memory #f#:~ 71

BT 2RI RN R memory, AT SLL ALK memory MEFFHERE, JIPTH 102432
{9 memory JEFFHHERAAN [ 2.4 B

2.5 ICG ¥t

2.5.1  FfER IR RIS IR B AL AL B

A T BB SCFE INST _LIB Hag, XM “gated clk cell.v”, %SRBI THE T2 W
Gated cell,

2.5.2 ICG #tH

Z 4 CPU Frii) ICG Bt e DA AR, HaBEEmMmE/E R & 2.5 Frr.,

—R L EFEHAA LR ICG, —LRRIENTIAN 7 — 22 Tl /. FE e BRIl LB R R
1B ICG.,

PARRE T2 ICG Byt AFIm & 2.6 Fis.
2.5.3 ICG ¥4

TERRE T DAY B 55 i RTL iy ICG BICHIREny (FemnifE FPGA §ilfF), WIRAGEA] [ 2.7 Brykab 2.

2.6 Smart FENH

C910 FrEHRHL TR A SoC WA EHS %1% Smart,

WWW.XI'VIN.cn 7 © IHiMHRIMARGEHERAE BAUTE
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assign CEND = CEN | A[ADDR_WIDTH-1]:
assign CEN1 = CEN | ~A[ADDR_WIDTH-1];
always@(posedge CLK)
begin
if (! CEN)
begin
bank_sel <= A[ADDR_WIDTH-1];
end
else
begin
bank_sel <= bank_sel;
end
end

assign Q[31:0] = bank_sel 7 Q1[31:0] : QO[31:0];
sprifeslp_1024x32 x_spsram_1024x32_bank0(

LA (A[TADDRE_WIDTH-2:01),

D (D,

BWEB ({ {B{WEN[3]1})}., {8{WEN[2]}},{8{WEN[1]1}}, {8{WEN[O]}} }

)!

.WEE (&WEN),

.CEE (CENO},

LK (CLED,

LTURBO(1'B1),

RTSEL(1'bOY,

TSEL (2'b01),

Q (Qo}

)i

sprifeblp_1024x32 x_spsram_1024x32_bankl(
A (A[ADDR_WIDTH-2:0]),
.D (D),
.BWEB ({ {B{WEN[3]1}}, {8{WEN[2]}},{8{WEN[1]}}, {B{WEN[O]}} }
)y
.WEE (&WEN),
.CEE (CEN1)},
LCLE  (CLED,
CTURBO(1'b1),
CRTSEL(1'b0),
LTSEL (2'b01),
Q (Q1)
)i

& 2.4: Memory $fE R0

WWW.XI'VIN.cn 8 © IHiMhRIMARGEHERATE BATHE
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Truth Table

TE QD INPUT oOUTPUT
alc
0 7 0 0
Pl 0 = 1 1
1 % b'e 1
X 0 X 0
X 1 X QD
K 2.5: IEWT A ICG
CEINODEEWPZ0P140 x_gated_clk_cell
.CP (cll_in 1.
.TE (SE 1,
.E (clk_en_bf_latch),
.0 (clk_out )]
K 2.6: ICG [Hfiik
I CKINQDS8EWP30P140 x_gated_clk_cell (
// .CP (clk_in),
/1 .TE (SE),
// .E (clk_en_bf latch),
/I .0 (clk_out)
/ JH

assign clk_out = clk_in;

E 2.7: ICG %5~

WWW.XTVI.cn 9 © IHiMHRIMARGEHERAE BAUTE
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2.6.1 Smart *EEIEH
Wl
PATUI R a4, ATRASIH A 2410 C910 BLE T, Smart FEALA I H 71:

make showcase

FEPFE A PATEEA IR BIRT, 52N Bl g, ardoh:

make buildcase CASE= MR A4 (M HF 4 T M ER make showcase #HAWIHATLE E Fikit)

TR, Smart “FE KBS $TOOL_EXTENSION SE#e#43 M i iy RISC-V 4ii%ss,
Cmart ‘FE7E H 3 C910_SMART_FACTORY /setup/F, $2fit 744 & example_ setup.csh 1 HIAAEHS% |
266114 & $TOOL_EXTENSION.,

Smart P& Testbench ik

EOER, FFEME A, S5 1) Smart “FEHEN CI10 MSHFHEM BT 2) Smart “F-HHIHE
w
A R :: make compile

A Bl A
U2 Testbench ZiiF MM L B4 AR CL 58 1, PATIIHR I A&

i

make runcase CASE=JI|i& F % -run

APAIPA TR 4, E#% Testbhench Zif. a0 Bil 2155 B Bl 0 B0 T

make runcase CASE=J|i% F ¥ &

AT Smart PSR AL eI B i 28

make regress

A B PAT ARG, A7 R R 5 B N B A AT S5 R A i, A i el DATE -
/smart_ run/tests/regress f§#5 N3k F

B Bl A
LML IR PATA S HE, ATAAE Smart -6 HLA pGREHR B MBUE AL,

make runcase CASE=Jl|i# f % DUMP=on

UPF A B4 1

C910 Smart -G£ T UPF W50l ML 77 UPT M RIFEIrE3sg, T UPF (Rh#err
IR i

WWW.XTVI.cn 10 © IHiMHRIMARGEHERAE BAUTE
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make runcase CASE=sleep DUMP=on UPF=on

i 2R 2, HAT C910 Smart VS HRMRIIFENT B HA: VCS 2020.12 J2PA EARAS
WHIATA R PAF L X T Smart R HIFEE:

make help

WWW.XTVI.cn 11 © IHiMHRIMARGEHERAE BAUTE




B R

ARTTERAN A CI10 Hy% AR EE, S TREAR CO10 SRIUH PR R ZRE, CO10 Fr T &%
RIS AN, HAE S X RS RSN B, RS TRUEREZANE, AT C910 Tt M
P COL0 TZ o AE S 1R, X AR A S . BARAFES . TWALES, HilRSES, K
FRGES, DFT R4ifa%, CPU afrllilfG 58 LRk,

3.1 arA R

% 3.1 {55 a4 A
(B ik
pad_biu_* WAES.
pad_had_*

*

pad__cpu__

pad_corex *

biu_pad_* B g,
had pad *
cpu_pad_*

corex_ pad_*

* b R FAUE -

— R UL, BEARAMLE, CO10 W AR ISR AR, HREEER, WRELL “ b” ZEEK)
fE5, MRARH-FA R

3.2 &5 813

i FHES AR % 3.2 s

12
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* 3.2 w H{ESII%

XUANTIE Zi%

&S | 1/0] wntaiE | miebE | ohepsik

PP S OLAE S AR

RN

pll_cpu_clk I |- - &) TAERME S -
PRALEAEHEESAZ AT L2Ca che By TAER
B

axim_clk en I |- CPU FRAAE NS LR EREE S
FRAH O S BRI REA AL

Siifs's

pad_cpu_rst_b I |- S E KRR
R R, ®IkE1E C92 OMP [ C910 1%
OAMIIEL, {33E L2 cache, iz il
#%. mast er M slave 10, C910 R
M SBT3

pad_ core(x)_rvba[39:0] I EHEZ core(x) HYEALHBIHIEES
pad__core(x)_rvbal0] FFhE. ZEFSH
FHETHEG [F 2 F) cpu BB

pad_ core(x)_r1st_b I |- 54 B EEAZEANAF S
RHESFRY, #04h4k C 910 &by, K HIH
A BRI MAL A TR RS, RS RE
(W

pad_had_jtg trst_b I - JTAG JTA G MEREE5
JTA G ZAES, FEAETT ARILGLFI
JTAG £z LU K k4%, I TAERE O
Tz TR E AN

REERGAIK

AXT R E#H NS

biu_pad_ araddr[39:0) O | 40° b0 | SYS BHh bl gk
40 i HhE 2

biu_pad__arburst[1:0] O |2 bo SYS BRAGE T EE
T et i — IR R K AL —R 7y -
01: INCR;
10: WRAP4,

biu_ pad_ arcache[3:0] O |4 bo SYS LI RXFL [ cache Ja
[3]:Other Allocate;
[2]:Allocate;
[1]:Modifiable;
[0]:Bufferable.

biu_pad__arid[7:0] O | 8 bo SYS Sk 1D,

T4k E:
WWW.XTrvm.cn 13 © BN RMAGARAE]L BAETE
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R32-ZIW

XUANTIE Zi%

=5

1/0

Wsa1E

B sk

Ihaksiid

biu_pad_ arlen[7:0]

8’ b0

SYS

RBAGH L
00000000: 1 71;
00000011: 4 Hf1.

biu_ pad_ arlock

SYS

R ARG i 7
0: normal access;

1: exclusive access.

biu_ pad_ arprot[2:0]

SYS

SRR I Rl A
0]1

[2]: Data | Instruction;
[1]:

[0]: User | Privileged.

Secure | Non-secure;

biu__pad_ arsize[2:0]

SYS

BRI A58 -
000: 8bits;
001:16bits;
010:32bits;
011:64bits;

100: 128bits,

biu_ pad_ arvalid

SYS

BT

pad_ biu_ arready

SYS

BHhkEE ready {55

pad__biu_rdata[127:0]

SYS

TEE i 2R
128 it Mk

pad_ biu_ rid[7:0]

SYS

B 1D

pad__biu_ rresp[3:0]

SYS

R
[1:0]:

00: OKAY;
01: EXOKAY;
10: SLVERR;
11: DECERR.

pad_ biu_ rlast

—

SYS

S e e N

pad__biu_ rvalid

—

SYS

B

biu_ pad_ rready

17 bl

SYS

BEEIE ready {55

biu_p ad_awaddr[39:0]

Q| O

40" b0

SYS

Sk s 2k
40 {7k 24 2% .

biu_pad__awburst[1:0]

o

SYS

RELHIE NG
TR AL i 2 — RS KGR ) — 43
01: INCR;

T T4k LR

WWW.XTIrvin.cn
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R32-ZIW

XUANTIE Zi%

(i) I/O| #Ma{E | Bi¥iE | ThakiEd
biu__pad_ awcache[3:0] O |4 b0 SYS B KX M) cache JEM::

[3]:Other Allocate;

[2]:Allocate;

[1]:Modifiable;

[0]:Bufferable.
biu_pad_awid[7:0] O | 8 bo SYS HHuht ID.
biu_ pad_ awlen[7:0] O |8 bo SYS RRAGH R

00000000: 1 4§;

00000011: 4 4.
biu_pad_awlock O |1 b0 |SYS B R R T ) 2

0: normal access;

1: exclusive access,
biu_pad__awprot[2:0] O |3 bo SYS BRI IR

0]1

[2]: Data | Instruction;

[1]: Secure | Non-secure;

[0]: User | Privileged.
biu__pad_ awsize[2:0] O | 3 bo SYS G R e AR TE -

000: 8bits;

001:16bits;

010:32bits;

011:64bits;

100: 128bits,
biu_pad awvalid O |1’ b0 | SYS HHhARES .
pad_ biu_awready I - SYS EibhkiEE ready 55 .
biu_ pad_wvalid O |1’ b0 SYS BRI RES -
pad_ biu_ wready I - SYS S RiEE ready 55 .
pad__biu_ bid[7:0] I - SYS Hip v 1D,
pad__biu_ bresp[1:0] I - SYS IR ER=

00: OKAY;

01: EXOKAY;

10: SLVERR;

11: DECERR.
pad_biu_bvalid I |- SYS BN ARG -
biu_pad_bready O |1 bl SYS B @18 ready {55,
biu_ pad_ cactive O 1’ bl - A 1o
biu_ pad_ csysack O |1’ bl SYS RCIEES TR R L TINA =
pad_biu_ csysreq I |- SYS RIFEHE TR ES .

ToIdkEL

WWW.XTIrvin.cn
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R32-ZIW

XUANTIE Zi%

=5

[1/0] wnsata

RmE | Thaesg

7

Pl R

pad__cpu _apb_ base[39:0]

I

SYS

EESCHEGUIELE S R N RS A R
1% 27 AN

pad_ plic _int_ v1d[i-1:0]

AR T DR e AN AR

FORN A R R AR

1o FORPWARL

0: FIRHIBTIERL

1 FOR PITIRA R . I (ESAE C910
WS E] cpu g

p ad_ plic_int_ cfg [i-1:0]

S TR R BT S

BRI P IR BT R

Lt FOR Bkt s

0: FRHFHIT

TG T TR ESE SR E] cpu B
ik

pad__cp u_sys_cnt[63:0]

SYS

SR GEI Bl % fE S 2 AR ]
2| SYS sk

JTAG 5

p ad__had_jtg tclk

JTA G K55

JTAG Fl HAD PNFSHH K il 25 1) Hof 4
{55, BORAN CPU mH4hsiR HrE 1: 8
PA L

pad__had_jtg tms

JTAG

JTAG 5 =il AfE
JTAG BEAGES(F 5, 421 HAD # TAP
REHLA B AE

pad_had_jtg tdi

JTAG

JTAG 5 BRI A f5 5
JTAG 5 4T A, BiEEHGS,
Bl S8 AT Hh I (R £

had_pad_jtg tdo

JTAG

JTAG 5 Hdtm e :
JT AGS A7tk o 10, 6t WU
{REITE A

had_pad_jtg tdo_en

JTAG

JTAGS 5 TD O #i i fE(E

T ZFEZ AT JTAG #5125, 4
tap FEHIFSALAE shift-dr B shift-ir JRZS,
7fH had _pad_jtg tap on AL, iX
A

WA R

T T4k

WWW.XTIrvin.cn
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XUANTIE Zi%

x32-gFm
E5 I/O| #itafE | BHpiE | ThakdER
pad_core(x)_ dbgrq b I SYS %iﬁi}"‘] i KkES
nﬂ?zxz&l\iﬁﬁﬁtlﬁkhﬁa IR A
xﬁl, [T syscl k, REALFREFAZIEA
PR
AEAESH, FEE 1.
pad__core(x)__dbg_ mask I |- SYS %0 X R E S
AT 5 AT DABR RO O X By oK
TEFLT SYS W EHEA . A%
G, FEEHE 0.
core(x)_pad_jdb_pm][1:0] O | 2> bo0 | CPU A PREAZ TR IR ES
XL (5 AR A PR AL ) TR,
FHTF pad _had_jtg tclk.
00: normal =L ;
O1: fIRIAERL;
10: il
11: {385,
pad__cpu(x)__hartid I - SYS %0 id Bl E(EE
[ R AN TS
R FERGHIK :
core(x)_pad_lpmd_ b[1:0] O | 2> b1l | SYS B BRB LT R R S S B
Mok B AT wi 4 S I
core(x)__pad_lpmd_b[1: 0] ¢ AH M
el
00: fIRINAEARL;
11: Normal Fz,
cpu_pad_no_op O |1’ bo SYS L2 Cach e ZSHIE R ES
M RAEIREAZ A AR FERA H. L2
Cache JoAR eI RIS, %G5 H R
pad_cpu_12cache flush req I 17 b0 SYS L2Cache /&I KES, mBFaER. B
PR T (G REA B A
cpu_pad_12cache flush done O |1’ bo SYS L2Cache {EM N ES, BB FERL. B
PR B RIAFEAH T ik .
pad__cpu_sleep_in I - - T2 EFHRERES . ZE5#HE CPU
WP A AT E . 4 SoC MTEAEE
T
cpu_pad_sleep out O |- - T2 E NN RS . %F57E CPU
WA AEATE . 4 SoC MG
T
TTIgkeE
WWW.XTrvm.cn 17 © BN RMAGARAE]L BAETE
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R32-ZIW

XUANTIE Zi%

=5

| 1/0]

AA1E

B sk

DFT &&4K

pad_yy_scan_ enable

F kA
FURBEMAERIE S, FIFA
ARLEHE, FEE O,

pad_yy_scan_mode

eI :

AL FRESHE AR, BT cpu B
RGBS S h, HA A B as ot
AR, - H pad__yy_scan_enable
AR, A ] DA A I A T I
AMHZETE, FEE O,

pad_yy_icg scan_en

SCAN #i50F €910 IR ICG FFEIH
fefEs. RN ZE SR ERE 0,

pad_yy_ scan_rst_b

SCAN iz FHy4 5 Scan Reset, il
b B N AT A AR -

pad_yy_dft_clk_rst_b

SCAN Ry PLIC SHFUEHY Re-
set, FEFEERN FH) Power-Up Reset,
SCAN I ABEE AL,

pad__yy_ mbist__mode

C910 PJ#B memory bist R LR (E
Z. T bist BiZUT CI10 mym AR il
SHGREN 0,

pad_12c_data_mbist_clk_ratio[2:

| I

P4 MBIST #i:0F L2 Data Array i
BAMBTEG 000: 1 4355 001: 2 4¥45i; 010:
3 4 011: 4 4348i; 100: 5 434 101: 6
3 110: 7 4348 111 8 3

pad_12c_tag mbist_ clk_ratio[2:0]

il MBIST #5F L2 Tag/Dirty Array
g4 e 000: 1 4348 001: 2 34
010: 3 4p4; 011: 4 4348 100: 5 434;
101: 6 4345i; 110: 7 4345, 111: 8 434

CPU iafrMdlifis s Hk:

core(x)__pad_ retire0

CPU

FAEPE AL 0 B RN E S
0: YT MRA TR IBIK;
L YR NA 2B IK.

core(x)_pad_ retire0_ pc[39:0]

CPU

HAMEH SRR 4 0 B PC:
HW A HIIEAER IR 52/ PC.

core(x)_pad_ retirel

1 ‘b0

CPU

FAAEB IS 1B RE S
0: HETAEA EBIK;
L A R 15 2R Ik

WWW.XTIrvin.cn
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®32-HEW
(i) I/O| #Ma{E | Bi¥iE | ThakiEd
core(x)_pad_retirel_pc[39:0] o |- CPU FN B ZIR KRS 1 1) PC:
YU HIEAER KR 1821 PC.
core(x)_pad__retire2 O |1 b0 CPU FAMPRERIZFE S 2 IBIKFERE S
0: Y[ EIEA R LRIk
Lo 270 A 48 IR IR

core(x)__pad_retire2_ pc[39:0] O |- CPU AR ZIBIRTES 2 B) PC:
LI FIETER IR T8 1) PC.
core(x)__pad_ mstatus[63:0] O | 64> b- | CPU BAEPRERAZ ) MSTATUS 25178 :
TR B L ARSI E, AkS%
C910 I FFt

WWW.XTVI.cn 19 © IHiMHRIMARGEHERAE BAUTE



R PRI fr

4.1 I

CO10 FymF B an P 4.1 s

Asynchronous
|

pad_had_jtg_tclk

|
Hardware Assisted Debug

Core0 I(HAD) <
|
pll_cpu_clk % ? |
v I

Core1
AXI Master INF

CLK
| oreers | PLICBCLINT |

'y

‘| L2CACHE

axim_clk_en

B 4.1: CI10 R EhHE YL

4.2 WaMfEs

C910 CPU A PASME AR, 70514

e pll__cpu_ clk:

C910 pyazJmit o, T4 AL HEEA% . L2 Cache REGTE AP W H S i) TARM B, Forp b B2 il
[ 52 TAEAE pll_cpu_clk [ 4 A5iag .

e pad__had_ jtg tclk:

JTAG B A/ TAER B, HIT JTAG IREMzTT, 2572 T pll_cpuclk HIFHh,

BEAL, ARPRESIEAT DAT SN A A 2 i Bl A RE 5 -

¢ axim_ clk_en:

20



ZEk C910 £ FM (openc9l0) XUANTIE Zi%

AXT B TR S A G A PSR [F 2P B AR (S 5, BAMIAE B TARTER P8 T, RS TAE
B 55 A B T A B PSS 3R 45 B AL PR T AR B 0 BRI, R G0 SORAL B AR A T2 B
W, MG axim_clk en SEMUF SRR . CI10 SCHF RGEM PR e AL AR I PRy 1 21 8 74

4.3 WFhsrg

C910 SZPL 1 I 4550 axim_ clk en, 4 CPU 5AMNEIRHAZ TN, T BRI i i b 044 5
SeHy A Ky S B AT R R, MM S 2 mE . 1 4.2 4T CPU Wbl &GSt A R 4045 H R i
FKRAKE . H clk en (ft45 axim clk en) FHCPFREH Sysclk EFUHRFE—A cpu_clk #ik, clk_en {7

ST C910 FRME pll_cpu_clk RAFE—FHIEHEH
. . . . X . X . . . .
e il R

CCUT N I N N
et SR N p B S
Uy IRy L B

Sysclk(4:1)

Clock_en

Sysclk(5:1)

Clock_en

Sysclk(6:1)
Clock_en

Sysclk(7:1) J 3 |
e N N N e

Sysclk(8:1) J
Clock_en : : : : : B
. . . . H

1Cpu_clk
cycle

K 4.2: cpuclk, clk__en, sysclk 5 Z &

4.4  ZuPapi s D

21 © BN RIAGA A EI BBUSTA
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4.4.1 CPU WP FREEALNT Bk

11 CO10 {yBcitHf, CPU WP 5 ARG (AXT ERLEH ) I BSAE S i a2 A 5 5%
Ho X=AMSESRIEY I, TGN RS, BT =AW E S AR R AR, B
T ok L B AT . 78 C10 kit , CPU AN A (55 (axim_clk_en), H clk en
F5TE CPU NEMETHAA L (1] 4.3 IR clk_en fESTHHERINFRE), fIE CPU NIRELEZ B
A 550 IR R G IR 5% . I CPU BRI R G NIE SR sysclk 4 & 1 B 4L fi o
K 4.3 g5 T CPU SRGMBHLBITE 4: 1 )IIEOL IR CPU NME 54205 B 2d% 0 ERES 2L

1 cpu_clk cycle
— i i

cpu_clk uuuuuuuL

ek en 11 1] [

Data from cpu ) . 3 4 s ><
sys_clk
Data to bus 1 2 >< 4 >< 5

[l 4.3: CPU S Z505h 4: 1500 F OB 1655

4.4.2 PRSIt I P

C910MP Py PLIC/CLINT [% TAEZE pll_cpu_clk § " AM45imtENR, 4025k CO10MP Py
Az o PR R i i o 24 SR I R R TR 40 2 BRI N HAl 2 5 Multi Cycle, BAKiEZ% CI10 JEhinsL i
SHFMAKAAT SDC Ly A .

4.4.3 L2 CACHE 5B phlg

UM PRCER ARSI L2 Cache s B #4808 L2 Cache I, L2 RAM [ 4E ifaf G T4
CPU 4, MR EARFAETTE L2 Cache Wl E CCR2 Ff7de i & RAM WY MIAER M. X
HITE R GEAR ISR, 5 set multicycle path fiy Q@AM E RAM £ffa th RS R RFE . HATRBIINT -

create__generated__clock -name MEMO_CLK -source [get_ports pll_core__cpuclk] -edges {1 2 5}
[get_pinsx_ct_12¢c_top/x_ct_12¢c_sub_bank_0/x 12c_data/x_12¢c data_dout gated_ clk/x_gated clk_cell/Q]

create__generated__clock -name MEM1__CLK -source [get_ports pll_core__cpuclk] -edges {1 2 5}
[get_pinsx_ct_12¢c_top/x_ct_12¢_sub_bank_1/x_12¢_data/x_12¢c_data_dout gated_clk/x_gated clk_cell/Q]

set_multicycle_path -from CPUCLK -to MEMO_CLK -setup 2 -start
set_multicycle_path -from CPUCLK -to MEMO _CLK -hold 1 -start
set_multicycle_path -from CPUCLK -to MEM1_CLK -setup 2 -start

set__multicycle_path -from CPUCLK -to MEM1 CLK -hold 1 -start

WWW.XTVI.cn 22 © IHiMHRIMARGEHERAE BAUTE
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R 1 B2 R L2 RAM 5 RERFFE 2 4> CPU B8R R db 75
2. RGBS S ARG S AR PASEBR Y SoC 4 iy =
3. ;1T L2 Cache 4 2 §%, HIA 2 Bz i) RAM FR3095 .

4.4.4 CPU WEnmtapiks JTAG mfapig

1E C910 [i%itr, CPU W4 cpuclk 5 JTAG M) jtagclk ZAARFES X H. M5BT R
$A55, HPLEFERAZMNTZ AL, CPU NERE 48 i [7] 42 5 BT 4~ Z [ 115 S 087 T /R0
RS, HaZAHEE a5 4.4 B,

SYNC_CELL

jtag domain

Jteclk

K 4.4: CPU 5 JTAG B8hisk > a0y [a 22 4

4.5 Bhifg9 582N

CI10 #y AEANAF R -

« pad_cpu_rst_b:
T C910 A0 2 SMIT A RS I a4k, £387: L2 cache, Hrlbrsihl#%. JTAG $: 01 5IT, master 3%
I;

« pad_ core(x)_rst_b:
FEEAS CI10 LBl S MR AES, T &M% UM 4E ol ia Ak

. pad_had_jtg trst_b:
HT JTAG #: 0 /ihaik;

T AR (RS B, CO10 R RASLAL. RS RERCI 7 I TR GRS,
T4 M 5 B B A B, A0 B PR, CO10 BSEBEA 5 RN = (RS Bt
iR CPU B pllcpuclk (BRE) F AR RS, AIAES o S R RS 15
scan BiUF (pad_yy_scan_mode=1), JIT A2 17 0070, 5005 BHEFE pad_yy_scan_rst_b.

WWW.XTVI.cn 23 © IHiMHRIMARGEHERAE BAUTE



ZEk C910 £ FM (openc9l0) XUANTIE Zi%

pad_had_jtg_trst_b
HAD
pad_cpu_rst_b
SYNC j_ L2CACHE/PLICICLINT
pad_yy_dit_clk_rst_b __j—{ DIV2ICG Enable REG
d t b
pad yy scan rst | -
d_core0_rst_b o]
pad_core0_rst_ SYNG _j_ Core0
d_corel_rst_b o]
pad_core1_rst_| SYNC j; Coret
pad_core2_rst_b -SYN C Ej— Core2
d_core0_rst_b 0 Core3
pad_coreQ_rst_| SYNG j— ore
CO920MP TOP

Kl 4.5: C910 S {ifESHEvE

XF cluster TR IFHILHIE (HAD COMMON TOP), 7 HIAF A7 4s IS A4 pad_cpu_rst_b,
JTAG 2R NN pad_had_jtg_trst_b.

{Ef#: pad_had jtag trst_ b {55 oM FLAs 58 8 TCLK WA )25

4.5.1 ZEREER

C910 R M Xy ER T LI LH3h . SoC A PATEE COREO 2 F:4%, SoC B pad_core0_rst_b
FEb FAZIRH reset, “FE| EREMAGNIHILIE SoC FAHARE AR R AME S, I G AR 1

reset .

4.5.2 Ay

HTORIEER (2 0) R, PLIC/L2CACHE/CIU &5 Bochb TH@iRAs, PRIER — MR
MIELES pad_core(x)_rst_b FEM 0 ZZ8A% 1 Bf, pad_cpu_rst_b 32 0 BiFEEAEM 0258 1. K TR
L, WA PR pad_ core(x) rst_b Fll pad_cpu_rst_ b —EHAK, ZFEAZALE4E pll cpu_ clk,

WWW.XTVI.cn 24 © IHiMHRIMARGEHERAE BAUTE
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4.5.3 S5 ) 2 Mk o) fic v

CI10 M EARLLARME T 41552k pad_core(x) _rvba[39:0] fiRGHCE CPU MY A7 54 1) A bk
R GAEAR IR (5 5 20 2 (-

WWW.XTVI.cn 25 © IHiMHRIMARGEHERAE BAUTE



Bhw DERGEIK

5.1 C910 AXI EAZf 11 5 B RePE ik

AMBA 4.0 AXT 2 —FhE P RE R iR 1 R 40 B bRt . CO10 & — A Fik & 0, HE L il 5 AX14.0
FRUEFMGEZS . CI10 (Y AXT gLk LA CPU i) oMtk sl B AR H 4k .

C910 F ¥ I AT AT E BERHE -
o HSFEVAT 2 Mifekidrs(: INCR (LEN 4 0 5% 3) #l WRAP4;
o SCRFEMELT SE
o RpRBTUILSG
o HIRIEREN 128 {ii;
o T CPU ZE 4 (cpu-to-bus) MEEELRSM (1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1);
o WEKFhE LN : OKAY. EXOKAY. SLVERR #l DECERR;
o MR AN 7S A A e TS
o SCFFMLY (exclusive) JFUT4RAE;
o ANXFFEEAERAZ X (interleaving);
o NAFTE AKB 15

5.2 AXIT ¥ 5 0 ErPEAhA
C910 11y AXT BB OMURS T CI10 AR50, FILHE AXT SR OFERA AXT 4.0 PhshriEm &
Tl EANSE B T e, BPUEAA ST SEEMKE PRI A TR E B
5.2.1 iZfEHy
5.2.1.1 ekl

C910 AXT T3 ar#% M 88 S 15 DA T AL -

26
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o HFINCR (KJEH 1), WRAPA WAL RIS, (L4588 X F 8. 16, 32, 64, 128;
o RGN Cache il Buffer #4#;
EAE 27 ) Outstanding fE S0 F s

2 5.1 AXT T 458103 Outstanding G877

S BE Wi
Read Issuing Capability 8n+28 AL % % 8 /> Non-cacheable F Device i3
n= 1% k. &FREZ 28 4> Cacheable iEK .

ARID )4t a0 H s -

7% 5.2: AXT Fi£H2 10 ARID Zihd
ARID[7:0] & A A~ ID 1) Outstanding
{2’ b10,6> b?77777? Cacheable 23K £~ ID I outstanding, fIlFfq cacheable 213K out-
standing g1t 28 4>,
{1’ b0,2’ b(coreid),5’ Non-cacheable  weak- | Jif§ Non-cacheable {53k outstanding 3£ 31 4>,

h18} ordered 3ZifR
{1’ b0,2’ b(coreid),5’ | Non-cacheable strong-
hild} ordered EZiER

5.2.1.2 %L ahiE

TR 8 0 R 25 AR 25 1% [ F4) B o 7 79 T A B, o i e T e 0 45 -
o B ELTEE 128;
o HRATAG I 2% OKAY. EXOKAY. SLVERR #il DECERR;

5.2.2 Gk

C910 AXT B KRB 1 Al 4 1) INCR, Hor INCR &40 SR 735 /2B /5 / L
TV AN SRR AL B, X R R T 2 A

5.2.2.1 BHuhlili

A% i P i 3 T 0 DA R -
o HUCHR INCR —Fpieda e 2y ;
o fEEITERE RS 8, 16, 32, 64 Fl 128;
o ARG Cache il Buffer £

WWW.XTVI.cn 27 © IHiMHRIMARGEHERAE BAUTE



Zk C910 EREFM (openc9l0)

B L) Outstanding fE F7A0F R :

XUANTIE Zi%

% 5.3: AXT Fi%45#: 15 Outstanding fig

S EH Ui
Write Issuing Capability 8n+32 B0 EZ K 8 > Non-cacheable il Device &
n= 050 K. &% 32 > Cacheable HifK,

AWID H)Zfan T B -

2% 5.4 AXT Fik&# 10 AWID Jght

AWID[7:0] &

4~ ID A Outstanding

Cacheable Ei&F:k

A4~ ID 74 outstanding, fIlFfg cacheable HiE3K out-
standing 3t 32 4~

hid} ordered HifK

{4’ b0000,4" b??777} Non-cacheable  weak- | &4~ ID 7 outstanding, T/ Non-cacheable weak-
ordered Hifk ordered Eif 3R outstanding i3t 16 1,
{1’ b0,2’ b(coreid),5’ Non-cacheable strong- | Non-cacheable strong-ordered 5ifj>K outstanding

A 31 A~

5.2.2.2  BEdEE

B R T R LA
o BRI 128 HAF;

o TR (byte lane strobe) /R 717 A R

5.2.3  K/Di

1 CO10 AbBigsr, FFAFas WIRIEIF A R Nm 2 7, RA ARSI S 1R HARI g A

BRGNS AL HEAT, A 1K 5.1 FR

CO10 Y NAFAF K 2R sk 5 A W B A AF R s, Bl 4 14 5.2 B

5.2.4 AXI B0 s SUReig

TERPTR N AXT FBE R DR F S

# 5.5 BEMESHI%R

e | 1/0

EEEERE R

7

el i

hud
o

TougkEE

WWW.XTIrvin.cn
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XUANTIE Zi%

RE5-HIW

=5 /O

Mia1E

Bt s,

ThgediA

biu__pad_ araddr[39:0] @)

40’ b0

SYS

BEHLIEEA
40 fr ik 2 .

biu_pad_ arburst[1:0] 0]

27 b0

SYS

BNy X2 E TN R

TR A Hi 2 — RS AR ) — R 4%
00: SINGLE;

01: INCR;

10: WRAP4,

biu_ pad_ arcache[3:0] O

SYS

BRI SRXT ) cache @1
3]:Other Accocate;
2]:Allocate;
1]:Modifiable;

[
[
[
[0]:Bufferable,

biu__pad_ arid[7:0] (0]

8’ b0

SYS

ik 1D

biu_pad_ arlen|7:0] o)

8" b0

SYS

RRNCHR L
00000000: 1 #fi;
00000011 4 4f.

biu_pad_ arlock O

1’ b0

SYS

R SRR R 15 1)
0: normal access;

1: exclusive access;

biu__pad_ arprot[2:0] 0]

SYS

PR PR :
0]1

[2]: Data | Instruction;
[1]:

[0]: User | Privileged;

Secure | Non-secure;

biu_ pad_ arsize[2:0] 0]

SYS

B SRR -
000: 8bits;
001:16bits;
010:32bits;
011:64bits;

100: 128bits.,

biu_ pad_ arvalid O

1’ b0

SYS

BEHUIEA RS

—

pad__biu_ arready

SYS

BeHbhEEE ready {55

PR

pad__biu_rdata[127:0] I

SYS

ERIESEE
128 fR R

pad_ biu_ rid[7:0] I

SYS

Bk 1D

WWW.XTIrvin.cn
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XUANTIE Zi%

RE5-HIW

=5 /O

Bt s,

ek

pad_ biu_ rresp[3:0] I

Mia1E

SYS

A
[1:0]:

00: OKAY

01: EXOKAY;
10: SLVERR;
11: DECERR.

pad_ biu_ rlast I

SYS

S e e E N G

—

pad__biu_ rvalid

SYS

BRI S

biu_ pad_ rready O

1’ bl

SYS

PRI ready 55 .

e B ey

biu_pad_awaddr[39:0] (@)

40" b0

SYS

E it E 2
40 firHbk 52k

biu__pad_awburst[1:0] 0]

27 b0

SYS

KRNI E T

Fan ke — IR AR i) — ik

01: INCR;
10: WRAP4,

biu_ pad_ awcache[3:0] 0)

4’ b0

SYS

B R AT cache JE 1
[3]:Other Accocate;
[2]:Allocate;
[1]:Modifiable;
[0]:Bufferable,

biu__pad_ awid[7:0] 0]

8" b0

SYS

Eiphk 1D,

biu_ pad_ awlen[7:0] 0)

8" b0

SYS

RKAGHKE
00000000: 1 #i;
00000011: 4 #1.

biu_pad_awlock O

1’ b0

SYS

B RXF T ) =
0: normal access;

1: exclusive access,

biu_pad_awprot[2:0] 0)

37 b0

SYS

G R PRAPREA
0]1

[2]: Data | Instruction;
[1]: Secure | Non-secure;
[0]: User | Privileged.

WWW.XTIrvin.cn
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Zk C910 EREFM (openc9l0)

RE5-HIW

XUANTIE Zi%

== 1/0 VIgR{E | P | ThEEEA
biu_pad awsize[2:0] o) 3’ b0 SYS BHIPREHAEIE L TE
000: 8bits;
001:16bits;
010:32bits;
011:64bits;
100: 128bits,
biu_pad_awvalid 0 1’ b0 SYS Sl AR ES .
pad_ biu_ awready I - SYS BHtEEE ready {55 .
biu_pad_ wdata[127:0] @) 128’ b0 | SYS B S 2
128 (i GEE B4
biu_ pad_ wstrb[15:0] o) 16" b0 | SYS BHEIEFITEYES .
biu_ pad_ wlast 0 1’ b0 SYS e R ES.
biu_pad_wvalid 0] 1’ b0o SYS BEIEA RS
pad_ biu_ wready I - SYS RN ready 55
L= VAT B ERE
pad_biu_bid[7:0] I - SYS | Sy ID.
pad_ biu_ bresp[1:0] I - SYS B W AE S
00: OKAY;
01: EXOKAY;
10: SLVERR;
11: DECERR.,
pad_ biu_bvalid I - SYS BN AR EE.
biu_ pad_ bready 0 1’ bl SYS B EiE ready F5 .
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XUANTIE Zi%

bit31 bit0
555555555555555555555555 S Byte PR RS
000000000000000000000000 Byte RS E Wi
bit31 bit0
$555555555555555 S Halfword EEHG S
0000000000000000 Halfword LELET Y
bit31 bit0
S Word FHF S
Wword TR
Bl 5.1 BllAE ey AR
1N
Byte7 Byteb Byte5 Byted Byte3 Byte2 Bytel ByteO Byte
Byte7 Byteb Byte5 Byted Byte3 Byte2 Bytel ByteQ Half word
Byte7 Byteb ByteS Byted Byte3 Byte2 Bytel ByteO Word
Byte7 Byteb Byte5 Byted Byte3 Byte2 Bytel Bytel Double word

Bl 5.2: WA NAF R ISR

WWW.XTIrvin.cn
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6.1 PR BILL R b
H IR ALL R i AL RS AE Fe 32 B SN BT K 5 A I FO R P Ak B T o 7 PR AR B, PR 1 o BT A
BFEF o BOPWTHHE O RFIERRIK, FRAER R TR . CPU SR AP AR 212 RS, TR —4%
FVE IR [ A T, FEAEIR I AP RTAR 55 R PP IR 2 BTAARAS . C910 SEBL T RISC-V ARifE by
Fedilds PLIC, SCRpoM bl 24> CO10 ALt fr bl 7 & .
6.2 Bl H)E

P TR 2R 3 D55 22T PLIC Bl RAR T Wi i vh i sk 155
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# 6.1 PRl D5 S
BES& 1/0 MIE1E it Sl IheedE i
pad_ plic_int_ v1d[i-1:0] I - SYS CLK | AF HWriE w5 =15 5,
PR PR R A A
Ao
Lo FoR IR0
0: FR WL

pad_plic_int_ cfg]i-1:0] I - - ST WY R 2 B A
%

L FoR ik b

0: FIR L .

ARSI ARHE, SETEdE
A A 552t P ek
253 pll__cpu_ clk B4 .
pad__cpu__apb__base[39:0] I - - PLIC&CLINT 45 Py 3R A W 448
9 47 25 0 S5 B 56 5
Bl S A AL bit260]
0, Dbit[39:27] $%E T _Lid s
il AF A g Hhk 2= ) )y 13 £,
A s ] — 3 5 ] 64MB,
RGBT E AL AT 43 8] 73 BT
e 0B R

pad__cpu_sys_ cnt[63:0] I - PLIC AN RGN B, IG5 HEH
ANEBIEAE 2 | b slave B,

R WA RS S pad_plic_int_ v1d[i-1:0] #: A CO1OMP 544 pll_cpu_clk Wi gbf7 g% 74 R kE
pad_plic_int_v1d[0] fH#r ID K 16, {i& 16 4~H#r ID g CI10MP £RE LN (ID 4 0 2 Jeak
Wr) .

6.3 bl T

A PLIC iy f e COLOMP PERIEAT RAEAMIfTEL, 7E PLIC i, fh#uZE TAEAE pll_cpu_clk [
OV X sk T TR BEAERE 20— pll_cpu_clk AYIPBRSERE. RO EOR RS AR Y R i
ERAMBEIA) T TR AR, 75 W02 PP e i S FORT BGR FPIRT R SR . X Bkt fr iy, PLIC SRAE A A 2R fE
S ETHE, AEARSE W Segm CPU Kk s lrifsR, 78 CPU i R ikt s sk A, 5 kit g
I PLIC A2 W bk, PLIC R&itx— iRk, 16 CPU Wz kit h i RG, #hkih+
W T ) B4 i i AR, PLIC SPRUCRAENS BT, 2% Wi sKAE P IR 5 A BES TR CPU
M 1.
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7.1 A

% 7.1: debug AG w53

=5

| 1/0

EEELEEE

LhgE

B
5

JTAG ZHifis

pad__had_ jtg_tclk

I

JTAG MR E#E S

JTAG H1 HAD NF#HH 3 2747
AR ES, BORA CPU I
BRESTR AR 10 8 DAL,

pad__had_ jtg_ trst_b

- TCLK

JTAG Zhif55

pad__had_jtg tms

- TCLK

JTAG FEHil A (S
JTAG MR #FAE S, 12 H
HAD f TAP REHLzlE

pad_had_jtg tdi

JTAG B A {5
JTAG H A4 A 1, 4542 1l
S, Bl H A o AR AL 2]

L.

had_pad_jtg_ tdo

- TCLK

JTAG Hllatm th &5
JT AG H 78k o 11,
H W R AR 2 oL

had_pad_jtg tdo_en

- TCLK

JTAG ) TD O % ffife (55
T R4 JTAG 1%
Hile, 24 tap $#HIARALTE shift-
dr 5 shift-ir R3S, XME5H
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# 7.2: debug R4 M5 F
EEE | 1/0 ETIRECEEE
PSR S
pad__core(x)_dbgrq b I - SYS AN R AE S
% E%%ﬁl‘jﬁﬂlﬁlﬁ RIFT,
KRR, AT syscl k, i
REALBE g AZHE A
ANZ(ESH, FHEE 1.
core(x)_pad_jdb_pm[1:0] 0 2’ b00 CPU FEA B TAEE S8R F
=R
X 2 A S R B AL PR
B TAERE, R T pad
_had_jtg_tclk,
00: normal Fz;
01: fRIIFERI;
10: A
11: /48,
pad_core(x) dbg mask I - SYS EFRERAZ L X AR IR TR AR
AXIM ="
CLK 1 25 1 coreX 0: AJPATH
iR coreX
pad_ core(x)_hartid[2:0] I - - ZESHTHRER ID 755,
%0 3 0, DAL,

H

RE IR

7.2 JATG 01

1. pad__had_ jtg_ tclk

JTAG WHHMES . S HINTRAGS, —BOyIE " AR E S, ZORIEIRIN B S R R
&T CPU WHE S HIBIFR 1/8 A REARIEIIE Y CPU 2 K IEH TAE,

2. pad__had_ jtg trst_b
pad_had_jtg_trst b {550 JTAG EAES, TOAE R TAP AL R ICHA Kl 55
3. JTAG5 XY

pad_had_jtg tdi {550 HAD iy JTAG HRATHIA(ES, HAD 3ift JTAG B8H{E5 tclk B BT
HOREE, MiAMHRIHIAASAE JTAG IR F BRI Bz s

had pad_jtg tdo {558 HAD iy JTAG ATl fFS5, HAD sinfe JTAG B85S tclk (9 RFEHT
XEHABEE, mAMERAE JTAG I L R ;
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had_pad_jtg_tdo_en {553/~ had_pad_jtg tdo {55 A%k, ¥ IMBIHIALS %5 5 DA &
had pad jtg tdo fF5@EARL, Wit nl DA L% A5 2 il i 728 ) TAP RSP
RASPAREXT had__pad_jtg_tdo 55 IREE. %M55 EEMEFELILZ A TAP RSV, i 2 W

A JTAG Wt

pad_had_jtg tms {558 JTAG BERES, %ESHILES i, HT#H HAD f TAP R

PRIt

7.3 AR A

XuanTie CPU if42 41t TSl i E 1, ATRAGE CPU sliaddE JTAG P75 A A, an
7.1 FRs, SOC BT Al ARG CPU #EAIRBI i A 61, R %Ay CPU i
WK AES pad_corex_dbgrq b. FHERAJTIAESHAEE, CPU HUENERIEATAB. &, il
AN BAAEBGER) SOC HiF A A I CPU #EAJH A,

T-Head CPU

pad_core0_dbgrg_b

WIS

7.1 FEl A

FEXFZ I RE AT DA S RIE R BT, ANl DA 2 AR AR oK, A SRR E AN B A (S RE AL
P HT AT B, it n] PARZ D RERS 2 F 9 .
pad_core(x)_dbg mask {55 I T2 X} corex IEATRIAM R . B0 x AT FHEFARFI SoC
TARZESE 1, BB ZZ 0B oK

WWW.XTIrvin.cn

37

© MNP RIMARGEARA R BALHTAH



BN KIFERSEHIK

8.1 ¥ A

# 8.1 RIhkEm 1y

=5 1/O MIaE it S Iheetaid
core(x)_pad_lpmd_b[1:0] 0 2’ bll SYS B AL FEER AR FERL IR S
AXIM TR
CLK LA AT wi $5 ST,
core(x)_pad_lpmd_b[1:0]
FHIN Bl e
00: low power mode;
11: normal,
cpu_pad_no_op 0 1’ b0 SYS L2 Cache &5 HFSREE:
AXIM MR AE PRI ARG
CLK Fizt H L2 Cache JoR52 MK
B, SAES AR
pad_ cpu_12cache flush_req I - SYS IES L2 CACHE Y
AXIM R (B MR
CLK 48 Fr o B OCF R & B O3
cpu_pad_12cache_flush_done
R
cpu_pad_12cache flush done | O 1’ b0 SYS L2 CACHE B e
AXIM A R 5. %51
CLK pad__cpu_12cache_flush_ req
KO AT A
JEOW R R m R, 2
G &R g O R OE K
pad__cpu_12cache flush_r
eq fF9 Ik, T—4 SYS
AXIM CLK % A5 522 i
iR
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8.2 [RIIFEBIA

COLOMP 37 F¢2 PN RSN, L35 5% L1 clock gating, CILOMP ThJZ clock gating, FAZ
DH) power gating FIEEA> CILOMP [) power gating. i#id A% 0 IAT WET ARIIAESE & I Il & H AL BAE AT
SE BRI R FIR ST

8.2.1 LAY Clock Gating

% CPU R AT IEH TARRNS, @ AT WET 591280l LA 31 5 A% O A4 K 2 B35 17
i, PEARIIFER. MaBERIR, Pk, AL, AR snoop RIS ZAZG A SR K
PIFea.

8.2.2 )2/ Clock Gating

B4 ALY core(x)_pad_Ipmd b % 2 00 FL cpu_pad_no_op 5 SN 1 INFRE LT
TR R A2 FIERSERAITR, SoC 0 34H pll_cpu_clk If4h, $5%4 CO10MP A clock gating
e

SoC B4 CO10MP W B AWK pIL_cpu_clk i

8.2.3 M. Power Gating
CI1OMP SZHFFAZOR N A, RGE0TE L S WiZ O IR 58 42 KM% DB S TIRE . 1200 HL IR XM
R

o BRBZOBIFTA HWrEK, AIESNRE . BRI timer HIBT, P MSTATUS/SSTATUS 27frds
I RE(, (mie. sie) 1 MIE/SIE 257745 b vh i fli A7

o KPR
o #U AT INV&CLR D-Cache ALL, ¥ dirty line Ei] L2C
o 1Z>7H] D-Cache (fEjf cache 1% cache 2 [HANBEAR store 154)
o XKML snoop enable FFfFdy, FEMONZAZLH) snoop
« T fence iorw, iorw $§4
o PUFICIHEEIES WFI, A0 AGokekt
SoC # MBI LRSS {55 (corex pad lpmd b) AN TEAkEE 72 AN T BAZL T AL AR :
o Ki% pad_corex_dbg mask Z5%}IE. CI10 #Z%.0y, BEMOHIRTE K
o FIfik C910 fif FHAZ LM ALES pad corex rst_ b, SZAIFF FHLE CPU Bl
o WUER LIRS isolator 1 iso_en (I%fF5°4 soc ii%: cpu, cpu 7E upf HLiE LY iso_en)

o TEMfPR isolator TAEJG, SR PMU XHIZLHYE
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FoUTE W T U L R A A REE RSO CO10 E TARRI A DA N B R RO, T e i

fth CPU 0B, SoC HATA T HefE

8.2.

PHETAE C910 BLilid mailbox SEH SoC 77 BEMLE L

SoC B M AZ X &2 (it rvbr (pad_corex_rvba)

PRAZ DR AR S (pad_corex 1st_b)

FITFHIR, PRAFSE AL S AR

FEUZ O (55 isolator [ iso_en

B RS, L HE)

P EAZ D PATHI AR ERR ), JFE SMPEN {7, #h4T MMU. DCACHE flRESFHI AR L 4RAT .

4 T2 Power Gating

% COLOMP AL IR RIS, TUZR AR KT, MRS cluster FERESIIRE. TR IR

KITRARLT :

Cluster W ERANHEA=AOHREIC XM (X EAER B EBN], H5—D AL A
e fEE)

ERAATIN T A

BRSO R WK, RSN, BCh WA timer WK, <P MSTATUS/SSTATUS Zffr s
HIEERENT (mie., sie) FIl MIE/SIE 57785 H A i H BB A7

R PR T
AT deache invéeelr all 1
] Dcache
KL SMPEN
AT fence iorw, iorw 354
HUTIRSIRERE S WFI, #EAMLIFERI
SoC AGAER B G—MZ0HI corex_pad Ipmd b (554 RN HATIN T HAE:
SoC B FAHEAHLIE WA, BRI K, #0E £ 1155 isolator [ iso_en
SR PMU ¢ P 32 4% R
%% pad_cpu_12cache _flush_req 4 C910MP

Z% C910MP & [1] cpu_pad_12cache_flush__done (SoC FEWF| cpu_pad_12cache_flush_done J5Hr
{% pad_cpu_12cache flush req, #XJ5 cpu &$ifk cpu pad 12cache flush done)

ZEfE C910MP j&[H] cpu_pad_no_op, #IGTH)ZH H {55 isolator H iso_en
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o KMITHZ LI
CO10MP Tz d S sy b, EHRARITT :
P& cluster NFTA R OHITUZ R NI(E S
IO, PRIFR AL S AR, pll cpu_clk BP8hfEE
RECAS 2% DRTTIUZ (5 th (5582 (iso_en)
B AAZ DRTUZ AL S
PITRAALR RS FET . KR CPU RS,
Ak AR R & _ LR ATIOY . G5RARTTUY.

HAhh, CI10MP Til 2R 488 —2H{55- pad_cpu_sleep_in # cpu_pad_sleep out. X MMEE5FE CPU
WA AL 25, Frpi AL PR RE SoC mT A A X AR S VE A T0Z 1R H A SR A M A5 5

8.3 BINKIFEEAIE T

BHAZOALT clock gating I RIFERISNRS, ATaE e DA T 7 2Ue i
L g K
2. PR
3. HAbAZ AR snoop K,
YT RZ O TARAERIS, BB ** IRk o R IR 4 i CPU R IRII#E.

2 COL0 Ky ARy, AT p HAbAZ OB PLIC A P IReit s Y AL BEARAY s IR R RE A AR,
WrfF o QU B, A S DA TS Ry, MR )5 CORE RZEATIRIIFEZ JamE<, X4
TR O Iy, ACBRERRE RN, I RS R

A CORE H B MelEoR, TR =22 1% CORE B TAEM S corex clk, 47 CORE
HAEMRRER N, AN CPU 4xJmmish, SRIGTHIT A MR TAE 4.
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s DFT REE4K

C910 1y RTL 4T DFT MXfE5, CR%& DFT &uigseilizrt, Rl agsasl, 1A
IR A B P 5 ZE R PRI (25 5 . €910 1) RTL oA 4En MBIST I %, REB0TARHRE
it EDA T HSEM MBIST B4R T A

C910 1y DFT fHzE 0 n 4% 9.1 frik:

2 9.1: C910 DFT
ey /0 e
pad_yy_scan_mode I scan FEEFES .
pad_yy_scan_enable I C910MP PNERZFLELR scan fHEEE 5 .
pad_yy_ scan_rst_b I scan AN A RIES .
pad_yy_icg scan_en I C910MP NP ICG 11y scan fHifE(=%-,
pad yy dft clk rst b I C910MP Py PLIC/CLINT {40l ICG f{HREZF 17

WA, %G IUH R LA, scan if
A S AR,

pad__yy_mbist_ mode

C910MP N3 memory [ bist Bzl H S .

pad_12c_data_ mbist_ clk_ratio

4 bist fEz{F L2CACHE Data Array Bl4p5
pll_cpu_clk 4L, ZAESHE 0-7 X EF ik
pll_cpu_clk #y 1-8 434,

pad_12c_tag mbist_clk_ratio

¥EHl bist BixXF L2CACHE TAF Array Bf4h5
pll_cpu_clk fy533ailt, AdZ S FidfES M.
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Bt CPU @i

CPU 247 M5 5 R F AL BT N IR 5 % dispatch HIHE4 retire {585 H FITUZRML SoC Al
B, SoC BT Al e MY IFIX L5 S- BAF B AN A A e P DA DT BRI, 2R Y TS

% 10.1: CPU izfmulil 5%

BES4A 1/O WMR{E | BehE | ThEERGA

core(x)__pad_ retire0 (0] 1 ‘b0 CPU AEPRESZ O X(X {ER 0-3, HRHEECE N
ALPEERAZ O E) 352 0 BIRFER
5

0: ETAMEA ELBIK;
L A A 2R Ik

core(x)_pad_retire0_pc[39:0]| O - CPU AeFEgsZ 0 X IR RTES 0 1y PC:
RUPYFEERRRHE 01 PC.
core(x)_pad__retirel ) 1 ‘b0 CPU AFEEE O X 1S 1 BRI RES:

0: METAMERA TELBIK;
L A A R 2B Ik

core(x)_pad_retirel pc[39:0]| O - CPU PR X iR IRTE4 1 /) PC:
RUPYFEER KRR HE SR PC.
core(x)_pad_ retire2 ) 1 ‘b0 CPU MRS L X 1354 2 IBIKER1E S

0: METAMRA TR BIK;
Lo i R A 45 2B 1K

core(x)_pad_retire2_pc[39:0]| O - CPU WEFREZL X WIRIRHES 2 1) PC:
FH A EAER R 191 PC.

core(x)__pad_ mstatus[63:0] 0 - CPU ABEERZ L X ) MSTATUS ZF1Essnd
MEEE R .
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Bt—x ks E e E

RGBT A RAFER CI10 AT LAY sysmap.h SCAFIATEE, VUG HRL A © R L8 X T k=3
PR 5 S0 SCHFRR BERE C910 — [T P H SCPESIZe o o2 (o) JR PEAE BT B SE i
BRI

CO10 SCHF A N AEEAL, 43 5112 AT (memory ) FIFME (device) (B SO fiZIX 4 ). HoHt, memory AU f4E
SR SCRFBAATRIELT AT , A2 5 T 5 2% (Cacheable, C) #E—24) il 5 22 47 (cacheable memory)
R 22 NAF (non-cacheable memory ). device 8RR SRR AT BT AT, B device
—EME AT N E Y. device HHHEE W A7 (Bufferable, B) 43 ZE474MK (bufferable device) il
Aol grEsh% (non-bufferable device) (bufferable ZRAE slave FEfEHLHIR M E52 8 ; 2, non-bufferable
FR slave HATEHIEE BG4 1R PIERE.) .

NT XFRL g AR, CO10 3N T A=y iU &1L (Shareable, SH), X F A L= i, %
AN Z AL S, R R R R — Bt W ORISR GO, FORP A, R EORE
YEfPRCE ) — Bk (RARA A IS R TR AL M LS, T2k R e B i — Btk . Wl
ZENAF AT ABCE. SH BRI, MRS RN R BUAISMR L) SH B A TS, [ T3k,

734h, CI10 SR E 2 AR WHEN: (Security, SEC).
e LLL SR T A AT AR B B e . e A e B PR 5

o TEFA AT RE IR A B R B pg S L - HLes AR AR a T MMU ¢ PR, Mk i) o 1 S 44 vh
sysmap.h JLiE . sysmap.h 2 C10 P RE1), XTH PR, HAPRTDUMRIE A 555K, & U FHhEBY
TS, Mk K5 ERR Y 8.

o TERTA T BRI b A T O T AEPLAS BRI B MMU FTFF, btk i) 50T SR
PIFPECE 772 sysmap.h Al C910 7 pte H ¥ JRAYTUE @M, HARRPLT CI10 #2745 mxstatus
H11 maee (@ EFTIF. A15R maee FTIF, Hutik i) T i @M XTI, pte Ry T TH @ M deE . nsR
maee K], HuHEAY TUTEJEPEH sysmap.h P

* 111 AP 3E

NHEER SO | C|B|SH | SEC
A NAT 0 |1 |1 |"fE | oTE
AN |0 |0 |1 |1 AL
A G AEAMK 1 01111 G
A EAME |1 |0 [0 |1 A

44



ZEk C910 £ FM (openc9l0) XUANTIE Zi%

sysmap.h:

SCHREXT 8 AN P A bk A () 1 i P
SYSMAP_BASE_ADDRi (i M 0 %] 7)
HAA:

SYSMAP BASE ADDR(i-1) <= % i MHkZS Akl < SYSMAP BASE ADDRI

%0 bk R 0x0, NAFHIMEATE sysmap.h SCOFBCER) 8 Ak DI (4 3 ik R

il weak order/cacheable/bufferable/shareable/security. #/4-#ihk2s[E] R AR 4KB %57, BFib%E
SYSMAP_BASE ADDRI & X /& sl 28 fi.

AR (1A 0 B 7) ks [R] AR R JE P 25 SYSMAP_FLAGE (1 M 0 21 7) X, JErEiHE
i & 111 R

E, B MO0 B T) AMihkgSE AL R (REE) BZE
ES, HiERPR (4275) B SYSMAP_BASE ADDR(i-1) & X,

4 3 2 1 0

Strong order cacheable bufferable Shareable Security

B 11.1: sysmap.h #ulik @ PEHER
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