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GPIO Gowin Programmable 10 Gowin 7] 218 FH & 1
QN48 QFN48 QFN48 #1%:

14 FARZFHSRIRE

s PRI I T A BORSCRE, AR A IR A A AR e 5 1) B
EZESAFKRR

Kk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391

DS845-1.0

2(44)



file:///C:/Users/Yanan/AppData/Roaming/Microsoft/Word/support@gowinsemi.com

2.1 R AR

2.1 FEHAR

DS845-1.0

2t

Bz 54K GWINZ %1 FPGA 7= 5 (M 4R) & 8 o 2 SR N i
®(LittleBee®) F 5 — AR IHFE~ i, EATRIHAL. (A B Rz, 465
Pk e avE . HEERAEE L (R IESER A, T M T
Tolb s, 2R, AT I 540

o SARIRALE R T3 B ERERRET X FPGA TR IF KM d%, i
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RS TG
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- XFRRAENERAE
- 3Z# AUTO BOOT #1 DUAL BOOT % fEtE
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- SEF ITAG BB AR
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CPU. SERIAL. DUAL BOOT

DS845-1.0 4(44)




N
H
foinl
&
5

2.2 FramfE R AR

= 2-1 FRERYIE

R GW1NZ-1
W FIT(LUT4) 1,152
AEA 864
o3 A RS B LA it % K
S-SRAM(bits)
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o AT GWINZ R51 FPGA 7l (M) B e i % R M4 5 (07 2, VEARE Ris &%

5.1 2344 .
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5| B N 110 IS L. 24 mode[2:0]1=001 I}, JTAGSEL_N &5 JTAG Bl & 1) 4
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CFU
\
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<—1|/OBankl—» \ -
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\ [ 108 |
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. [ o8 |

K] 3-1 & GWINZ R F17= fhitn i, GWINZ R 50577 5 3 & — A
B TTIES, MR N AR (10B), 7 AR T HUR S BN 1 28
(BSRAM) B, PLL %33R A A ERIRAIH 2 INAF 5535 User Flash, 3k
WEIN R EThRE, A, 7R T SPMI BT 13C KEHL . s AR
TG B2 % £ 2-1.

GWINZ R4 FPGA 7 it (4= ML Z) 2 A (K 2 plels 43 Dy ml i B D g 0
(CFU, Configurable Logic Unit). 7E2$4F 31847, 50 E RS . Alfd
BIUREHRIT (CFU) AL E AR E (LUT4A) B FARBEBE A
PR, VUG Bi1ESH 3.2 ML B IHAEHL T,

GWINZ R7%1 FPGA 7= 5 (ZEI) I 11O BIR s> A fE 24 8, LA Bank
SEARI RISy, 435 BankO Fl Bankl. /O RS2 Fa Fhrv, STERE
W TAER. SDR T/EHAFEA DDR . PE4I{E BiE 5% 3.3 i\
HAR R,
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BN BATHES], —A BSRAM ZE234F N #6534 CFU A B . —
A~ BSRAM ()75 & K/NA 18Kbits, 7 FFZ Flfic B AL A MEA . IS
25 2% 3.6 HOREHASHE A iE AR .
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PLL PEERGENS SR AL AT DASE S WIS BP0, J8 i Fic B A [F] ) S 800 DR AT B
FRIATR R B (AN 20 40) . AR IREE . (B EL RS ThRE . WS RS %
3.8 4.

A, FPGA SN E T35 K2 % 6 (CRU, Configurable
Routing Unit),  FPGA Wi g Silife iRk R . IR E DIRE T
(CFU) 110B WHES# /- MG ML Bili, @ | CFU T YEAT 1I0B P38
TR, AR YR IE & = R FPGA BB sh A k. teat,
GWINZ %741 FPGA 7= i (IR IEFE T F 2 1L H ISP 28 506, K2k
W, SRBEA, ULAmAEIRTS., YRS R1ES% 3.9 K&, 3.10 &5
SEA. 3.11 il E .
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AT TG B T g LT (CFU) AT AT C B2 450 70 (CLU) 2 A Bl = A
FPGA 7= iy N A% B P AR LG, BN B AR B 50 ] fH DY A 7T G B 1 4R L (CLS)
DL HE LI PTG B A 26 B G (CRU) A A, Horp =N mT il B 8 4R H s A 5 w4
PU%m AN AR L (LUT) RIS 2R 2 23 (REG), A 4h—/N AT ic B 8 e A& A
P AN, W 3-2 PR,

CLU i I i B2 B A BB BN SRS BN LA (2%, nIIC B A EEAE K
T, HARZHE AT W ELE# A . CFU b ] i B2 4 He al R 48 B 37 5 RC
EREARERE ., EARBEAIC, FARAAE A RS P TAER
X ATLL CFU ABIHET A4,
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Carry to Right CFU "
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|
|
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|
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|
|
|
|
|
|
|
|
|
|
|
| CRU
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Carry from left CFU

vE!
SREG 75 EARFA IS RE . WA FHE, KRS o BEEAR SRR S /At .

3.2.1 AIEL EiZiER

A BRSO A B IR . BRI A7 4 (ROM) LAFH
X

o LAREHERMA

FANEHRR DI E N 4 AN ERE(LUTE), ALl ik
IhRE:

- A B AT B S 5 AN R (LUTS);

- PANATE B R AT B S 6 F AR (LUTS);

- PUANATEC B AR B AT B A 7 MR R (LUTY);

- )\ E R L (A CFU) AT D & R — ) 8 it A BT R R (LUTS).
o HARZHMEA

gEA U EE, BIRF AT E A AR E AR (ALY), FESLELCL T DhRg:
IERRE s E
TR, IR R T s
Ehicas, AAE AR THE. /DT RIS R &5 s
- IRVEEE
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o [rffastiat

o (EUIATS, WIHTIECE B IR 16 x 4 A7 195040 g S BEN LA i
2% (S-SRAM) B H A 7S

o H P 3K FPGA B TR AW UG SO 1) 77 XS I ER S B AT LAT i 2%
(S-SRAM) IHTUG . EEA7 il 2% B 72X 8w FE I 58 BTN

HFiree

AJC B IhfE A (CLSO~CLS2) & & i M 2 /725 (REG), WK 3-3 fiiR.
[# 3-3 CFU FFHFRZ/T~=E

—D
—CE
—>CLK
— SR
—GSR

% 3-1 CFU hEFHREPUS S

E54 |10 | #ik
D || AR
CE || CLK MREE o, I o A T (s 2
CLK |1 | iehae, mREN T AR, F R 2
KA E RN, TR T IR
o B
o FBEL
SR b e mmmm
o REEN
o TAMELS
SREER, AREN RIS
3.4 e S EAN
GSR™ 1 e mumEpy
o EARHEEM
Q 0 | Firah
E!

o [11{5'5 D HkIEW LIk R E— Al B @b T —E RN, el blkikEe T
CRU 4N o FULEAE R S BN T, w2 DL A .

e [2]CFU " r L B 24 CE/CLK/SR 4 m] 7 Fl B i %

e [3]fE GWINZ &% FPGA F= /(M) NH, GSR it Bk iEH:, AiEid CRU.
[4]SR 5 GSR [ A % GSR A &im it .

322 T HBIEETT

AL B IC CRU ) Dhfg E EAALHE P71 -

o MAEFEIIRE: Jv CFU KIS NS S MmN £,

o MZHIRINAE: Jv CFU MM A\ /f 5 SRt K R, B CFU WHT
B4 \CFU Z AR LA S CFU I FPGA 4 35 H & D RE R H 2 [A) (R 2
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3.3 Hi N f AR

3.3 I\ HIH IR

GW1NZ %% FPGA Fnu(iévué)i)ﬁ’] |IOB == ZAL$E 1/0 Buffer. 110 &4
DL AR R AR 2 SR e = AN . Wi 3-4 B, &4 10B HooEHs T
O E IR A A F1 B), ﬁejﬁﬁu)\ﬁ AT B S S M
Elﬂ“, BATTAT DABC B Rl — 2 5 22 05 Sk, ] u%ﬁ%ﬂE%%&%@a%
!
[1JGWINZ-1 #4110 R HpZ i, ASCRRZE AN
3-4 10B &= E

“True” “Comp” “True” “Comp”
PAD A PAD B PAD A PAD B
A A A A
Y Y Y Y
Buffer PairA& B Buffer Pair A & B
7 A 7 Y \ X A 7 Y\
—H (O —H (O -4 |O -4 |O
c© Bl B| o o BRlo |6 R
A v v y
10 Logic 10 Logic 10 Logic IO Logic
A B A B
A A A A
_|Bo|lBIQO _|Zo|lB | _|Bo|B|IQ _[To|Z |O
sefek3e2e = 2288 x325E &
SISEI5Svy SI5E8|5 v S|5E|5v S[5E5 v
Q —F|Q Q —|Q «Q —Q «Q —Q
v \ 4 v v
Routing Routing

GWINZ R%1 FPGA /= () F 10B I ThHERE &

F#T Bank ) Veco HL

Y LVCMOS. PCI. LVTTL £ % e ok

A NAS 5 IR i 1 T

FEAtA S 5 IR B HE IRk I

AL {5 5 Slew Rate &

SHEEAN 110 34T Bus Keeper. b4/ FHzHfH & Open Drain %t
I

RE IR

/0 AR iEA . SDR # LA K DDR %% Fifk 2
Pk 1°C A%, S SDR R

R nl, A SCRRESRA

3.3.1 I/O B4Rk

DS845-1.0

GWI1NZ-1 &% FPGA F= 11 110 .45 Bank0 1 Bankl, &1/ 3-5 A7
A Bank G 1/O Y5 Veco. Veco A LA E N 3.3V, 2.5V, 1.8V.
1.5V 5 1.2V,
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[ 3-5 GWINZ B9 I/O Bank %7~ =E (GWINZ-1)

\ I/0 Bank0 \

GW1NZ

™ueg o/l

GWINZ R%1] FPGA 7= (FEFR) TR LV WA, LV A ZRAFSCFF 1.2V
AL, AT PL A P RIDFER 7R . 1/O Bank AL HL HL K Veco MR IE 77
BEA[AE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V HETRIFEE. HHIIHEE Ve
Y EF 1.8V, 2.5V fl 3.3V,

vE!
g iRE A E I (GPIO) BRUCIRES R =M 99 L.
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ANFI T 1O %y AR EXT Voco MELSR MNER 3-2 3K 3-3 Fis.
# 3-2 GWINZ-1 &% FPGA =@ 1/0 KB K &84 Wi &

I/OType (% i) B Ui/ 22 53 Bank Vcceo(V) i IR B B 7T (MA)
LVCMOS33/LVTTL33 | Hiiii 3.3 8/24/16/12/4
LVCMOS25 B 2.5 8/16/12/4
LVCMOS18 B 1.8 8/12/4
LVCMOS15 B G 1.5 8/4
LVCMOS12 B G 1.2 8/4
PCI33 B G 33 8/4
LVCMOS33D 4y 3.3 8/24/16/12/4
LVCMOS25D Eoy 2.5 8/16/12/4
LVCMOS18D Ey 1.8 8/12/4
LVCMOS15D FEoy 1.5 8/4
LVCMOS12D FEoy 1.2 8/4

# 3-3 GWINZ-1 ZHEHAHIA /O KB K& BH LR =
I/0 Type(%ii\) B4y | Bank Veco(V) HYSTERESIS | 27 5% Vrer
t\égmosss/ LVTT | e g 1.2/1.5/1.82.5/3.3 | f& 7
LVCMOS25 B 1.2/1.5/1.8/2.5/3.3 | & &
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 | & &
LVCMOS15 BB 1.2/1.5/1.8/2.5/3.3 | & =
LVCMOS12 BB 1.2/1.5/1.8/2.5/3.3 | & =
PCI33 ;b 3.3 & &
LVCMOS330D25 | Hiu 2.5 & 5
LVCMOS330D18 | i 1.8 & 5
LVCMOS330D15 | Huif 1.5 & 5
LVCMOS250D18 | Hi 1.8 & 5
LVCMOS250D15 | Hi 1.5 & 5
LVCMOS180D15 | Hiif 1.5 Py &
LVCMOS150D12 | Huif 1.2 Py &
LVCMOS25UD33 | i 3.3 & @
LVCMOS18UD25 | i 2.5 & 5
LVCMOS18UD33 | Hiif 3.3 & 5
LVCMOS15UD18 | Hiif 1.8 & 5
LVCMOS15UD25 | i 2.5 & @
LVCMOS15UD33 | i 3.3 & @
LVCMOS12UD15 | i 1.5 & 5
LVCMOS12UD18 | i 1.8 & 5
LVCMOS12UD25 | Hii 2.5 & &
LVCMOS12UD33 | i 3.3 & @
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3 LR 3.3 B N\ Hir A b

3.3.2 /O 1245
Kl 3-6 2y GWINZ %741 FPGA 7= it (ZERZ) I 11O 2 5 1% 5647
& 3-6 /O iZ @B ~=E
TCTRL | TCFF >
GND H
» SER i’ _
ISI
TDATA[ e » OUTFF —X
‘
K 3-7 N GWINZ %741 FPGA 7= 5 () I 11O B % N BB Y
3-71/0 IBEBRANTEE
[ > C
[ > DI

» INFF > DIN
IODELAY

<>
» |EM IDES
> —» Rate

Sel

[ > Q

GWINZ R%1] FPGA 7= i (Z= L ZR) ) 11O 1248 1 40 R AR HR B B U
EIREBR

K] 3-8 NIEIR L IODELAY. GWINZ %% FPGA 7= 5 () A
I/O #3624 IODELAY #idk, MILIRAE 128(0~127) P HIIEIR, —HHIIEIR
[BZ)°4 30 ps.

3-8 IODELAY ~EH

L‘
o ST o
DLY UNIT
SDTAP »
SETN » DLY ADJ [ >DF
VALUE

DS845-1.0 13(44)




3 ik

3.3 Hi N f AR

DS845-1.0

AT PP AR RE AR 1Y) 3

o FRAIEH

o AR, WIS IEM H—E R IAT S A BUEE S 1, IODELAY AgE
[ B FH - N R

I/O FEs%

K] 3-9 4 GWINZ %71 FPGA 7= i (ZEM ) K 110 A A7#e i . GWINZ
Z5 FPGA 77 i () RS 110 FRSE AT 2 A2 N 27 4785 INFF. i 25
1785 OUTFF Al BHIE 4 277725 TCFF.

& 3-9 GWINZ B /O FEH"~EE

b QL
"
. PO
D}% SR
V!

e CE AJ LI NMKHFA 44(0: enable)si & i SFA 44 (1: enable).
® CLK A LAZwFE N b hify il ke 5T B i i &

e SR A LIgmFE NFDI R K SET/IRESET 8t (disable).

o EiAfras n] LAgnE N AT A7 2% (register) Bl % 2% (latch) .

ENHEAR SR

IR ER (1IEM) 2 SR BB oy, A F@ A DDR #ix0. i 3-10
v

3-10 GWINZ #J IEM ~EE

CLK[ > — > LEAD
D —— IEM ——— ] MCLK
RESET[ > — [ > LAG
28 3% DES

BN /O EGEE 1 R R 4% DES, F% 1 /0 BIRN T
o

£ {L28 SER #&EiR

BN T /O AR 1R R HR AL As SER R, £E T /0 BRIRN
e
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ILMNA 3.413C Ltk (GWINZ-1)

3.3.3 /O BT {EER

GWINZ #51| FPGA 77 ity () IR 110 AR SCFr 2 b AR, &
FhCARRECT, /O AR E 5 5 SIS 5. INOUT 155 Kk =%
HiE 5 (T =S H R HE ).

GWINZ-1 ()& i IOR6(A,B,C... )AL 10 B4,

KT GWINZ 24 TIERRA, 5% UG289, Gowin n] 4mtzis A&
JEI(GPIO) ) 67 o

3.4 BC BZIER (GWINZ-1)
3.4.1 BhA

GWINZ Z7%1 FPGA 2eF Nk 13C M2k izl sz % s, 3 SDR ##
. PC ML BRI 12C £k, RN BARIhEE, Bl R, AT st .
GWINZ %% FPGA Zef R 13C MER8AE MIPI R 13C M2 Wi, K H
PFAERET, % 1’C SDR Master #1 1°C SDR Slave T/E#R.

3.4.2 54
I3C SDR Master

%4 MIPLIPC il

YR 13C kA A

% #F Single Data Rate (SDR) @ fs#z;
e B AL R 2R 1T Ik 12.5Mbps;

FEAE LR, &ub. EERIGMNEE R,
YRR . bR E S RGN,

Y Hr SETDASA 5 ENTDAA J7 47 80 A Huhk 23 1 s
SRR R IE B ThRE ;

TR T (In-band Interrupts);

TR EEN (Hot-Join);

SRR NI B S b ik o B

¥ Fr CCC’s in%;

XRFENA % SCL A

Fe25 1°C Slave;

KA T ras .

I3C SDR Slave

& MIPIIPC ¥

FEAE IR R B S

B S /s N2 S o 1 I SN = il P

% #r SETDASA 5§ ENTDAA J7 k47 5h &bk 70 e s

RIS kR Ve s

L IBI B, Hot-join H11E, # %4> Slave &z IBI 8% Hot-join H1%, Huht
S UNAEIREI AU LESE

fid & Slave A Hubk;

DS845-1.0 15(44)
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3 ZMN A

3.413C ML HH (GWINZ-1)

DS845-1.0

o RIIHAEEEI.
343 iwAES

1°C BEERII LSS, TARJEBE, N2 K B AE I R 2y EanE Rig S
# |PUG508, Gowin 13C SDR IP /755

R34 BCHKAGES

o5 1 4 R J7 1A it

AAC Input PR ACK M N E, HpkiiES
AAO output Hi ACK 5%

AAS Input WHE ACK MRz, FikHE 5

ACC Input THBRIEL R E, Bk ES
ACKHS Input WHE ACK 5 LT [H]

ACKLS Input B ACK I H P (1]

ACO output T s PR A

ACS Input WEESERERA, Bk E S
ADDRS Input WHE slave Mtk

CE Input R

CLK Input NEZRITPN

CMC Input EBBBEN Master, Bk E S
CMO output % 4% Master %t}

CMS Input W B WA Master, FikE S
DI[7:0] Input EVEITEITIN

DO[7:0] output s th

DOBUF[7:0] output e E T Th

LGYC Input TR L RTE I G2 12C W E, ki E S
LGYO output a4 FTE IR 50N 12C

LGYS Input WEMANETN GN 12C, Bk ES
PARITYERROR output L ADA TR S E N =Ry

RECVDHS Input W B AR = T TR
RECVDLS Input W B AR K R TR

RESET Input B AL, mHEEAE R

SCLI Input I3C HATH P4

SCLO output 1I3C AT I Bl

SCLOEN output I3C H: 47 H B H (B
SCLPULLO output I3C H 4TI T4
SCLPULLOEN output I3C HAT I b4 H i g

SDAI Input 13C S ATHARRIA

SDAO output 1I3C HATHHE

SDAOEN output 1I3C H 47 Hud i A
SDAPULLO output 1I3C S ATHRE Fhi
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3 LN

3.5SPMI 5k (GW1NZ-1)

Uity [ 44 F4¢ J5 A Eiti3a

SDAPULLOEN output 1I3C HAT AR b4k b A pe
SENDAHS Input W B R A% R i T ]
SENDALS Input B R A MR P TR
SENDDHS Input VB R IEHE = F T (]
SENDDLS Input W B RILHAR K P 1A

sIC Input WHERG T WIERE S

SIO output i R bS5

STRTC Input BB START iAW E, HkMES
STRTO output it START 4

STRTS Input W H START w4, HAKMES
STATE output S YRR S

STRTHDS Input W E START iy & LR ]
STOPC Input JGkR STOP fr &% &, HkMES
STOPO output i STOP 4

STOPS Input WHE STOP 4, ik fEs
STOPSUS Input W E STOP fir 4 @A)
STOPHDS Input W H STOP fir & LRFFS [A]

3.5 SPMI 23R (GWINZ-1)

3.5.1 #Eik

GWINZ R5% FPGA F= ()N ik 7 SPMI £z A H,  [FIEf2 4t
SPMI £ #8 IP, SZFHE A Master ilid SPMI #22 H % #| 4h 451K Slave #%FiE
ITHIEE T, AR SN Slave 4] FPGA ) FELJEE P

GWINZ 551 FPGA 7 i (ZE M) SR a7 il T i i, — =2l
fififF 1/0 VCCEN %1, 24 VCCEN & 0 fi i 3= B e, 24 VCCEN A 1
IS FPGA FHJEIEF At Hob—Figidid Master % shut down iy
A 177 O W = LI, TU\J\_L Master /K i% reset / sleep / wakeup i 2%
2 FPGA T, th i L@ SPMI_EN 15 SR kb 7 200K 2 FPGA T HLE .

SPMI il #eEfE =, @EE, RG4S, NP EIES LG R
iE5¥# IPUG529, Gowin SPMI /4 /1151

3.5.2 IO

DS845-1.0

% 3-5 SPMI #EOEE

i 1 G4 R 77 I7) i34

SPMI_EN input SPMI ffifigf55
SPMI_CLK intput RGN EMES
SPMI_SCLK inout SPMI AT M5 5
SPMI_SDATA inout SPMI B ATHIR(E 5
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3 ik

3.6 BUiRig A FEHLAT i 2 LR

3.6 BURFHSBEH FRHE R ARR

3.6.1 &Y

DS845-1.0

GWINZ £71 FPGA /= it (R T F & I HR g S B ALAF fift #5 5%
Uit o IR EEAF A 28 TR L BBIELHE S, DUATHE R, A fEED FPGA [
R FR N HOIR B S BEH A6 2% (BSRAM). 7E FPGA [5%1] i 44 BSRAM ##
P 5 H 34 CFU (I8 . 41> BSRAM F] It B 5% 5 18,432bits(18Kbits). #
At 5 FhiEfERE . Hm AR Single Port, X A28 Dual Port, £y XU
M2 Semi Dual Port, [Hfbf7Efif#stiz, WEK FIFO &fF. X 3-6 H71
i 7 BSRAM {55 K D)RERIA

F & MHOIRE S BEN A28 T P s R R v AL 7 OREE . BAR
7& BSRAM 241K % Fh T fie -
o 1 MEHURKAR Y 18,432bits
o I HPAiRILF] 170MHz(7F Read-before-Write #5x0  100MHz)
o Huiim 141 Single port
o Xy H 1z Dual-port
o DX 4=, Semi dual-port(— N H L, H—E)
o RftKIE(L Parity Bits
o it H i A itgs il ROM
o R TEEI 1 AF] 36 fif
o HVEAH #F#E/E Mixed clock mode
o VR &I TE ¥ Mixed data width mode
o EXUTT LA b B T FE T i 4 4F Enable Byte
e I 15 Normal read and write mode
e i )55 Read-before-Write mode
e j#i’5 Write-Through mode
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3 LA 3.6 YUk A BEHLIT i Bt
7 3-6 BSRAM {52 Thik
Uity I 44 F% J5 A EiBa
DIA Input A i ARG 5
DIB Input B i H H NG 5
ADA Input A i M hE(E 5
ADB Input B i Ltk {5 5
CEA Input A i BB RS 5
CEB Input B ¥ B Bl RE(E 5
RESETA Input A i AR R NG S
RESETB Input B Uiy 1 & A7 #s Z 55
WREA Input A G I SRR 5
WREB Input B i L/ S Re (55
BLKSELA. BLKSELB | Input e v ST e =)
CLKA Input A i 25 B 5 5
CLKB Input B iy 2/ SR 85 =
OCEA Input A i 1 2 7 A REAS 5
OCEB Input B Uity [ 25 A7 2 HE AL REAS 5
DOA Output i A v o
DOB Output i B im0
3.6.2 FFHERACEREN
GWINZ 2751 FPGA 7= it (B L) B HOR 5 S BN AT i 2% 1T SCRF 2 M)
IR, Wk 3-7 Fin.
< 3-7 FEBRELETIR
B R X R PRty A
16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16
512 x 32 512 x 32
2K x9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18
512 x 36 512 x 36
e
[LIGWINZ-1 A 3 RF W AR
BiROER
FE L3 B0, BSRAM A LATE — AN EFVE X BSRAM HEAT 3805 #:4F
ESEEY, 5 ANHEIES1%E3] BSRAM fnH . SCRRIEF 5
DS845-1.0 19(44)




3 G R 3.6 HUik A B LAE i

(Normal-Write Mode) #1512 X (Write—through Mode). i th 27 /748 55 %
(Bypass)i, #Hr¥u B ILAE [ — AN 8 i B TS .

T Hum R 2 A o I HE B S AR G iR 15 5% UG285, Gowin 74k &%
(BSRAM & SSRAM) I 6 F5 .
Wiwm O HE=

BSRAM Sz REX ity AR, A] 6 P A A5 a0 4 -
o /ity I [F A SHAE
o /ity [ [R5 i AE
o (TAn— A i L Al E

ST X0 AR A v 1 s 7= B S A S IR T 555 UG285, Gowin {7 fifids
(BSRAM & SSRAM) I 655 .
AW iwm OERER

B R 3 11 AT 57 38 [ I (0352 R0 5 44 o ELE 6 ] — AN A Re s B 44k,
HZFr AugI0S, B i1,

TP Xty A = g ity 1 7 72 B S A e iR T 2% UG 285, Gowin A7 fifi
22 (BSRAM & SSRAM)H S 57 »
HigER

BSRAM HJ g & il R A s 20, F P nld o Ak ss ) ah Ak o, i
o AR LR WIGE L R fi it as . F P 23824t ROM RN Z, ga AVIUG
s, TESF E F R R I SR 5 I a2 1

5/ BSRAM T it & ik — 4 16Kbits ROM. J&T H sz = 1o 1 s &
MEMHIATE S % UG285, Gowin /7% 25(BSRAM & SSRAM)H 155 -

3.6.3 FliEsE SRR EEE

GWINZ # 41 FPGA 77 i (ZE R ZR) I BRCIR 58 25 B A LA il 25 A R R SCHF IR
ERAEL T IR A PSR Dy X R T, RS R A 96 5 mT
DIANIR], (B E4Z IR 3-8 fildk 3-9 AL E KM .

3-8 Wit HIR AR S HIR TR E SR

_ 5 ¥ 1
137 [
16K x1 | 8Kx2 4K x 4 2K x 8 1IKx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4K x 4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K x 9 * *
1K x 18 * *
E!
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3 G R 3.6 HUik A B LAE i

PRI “*7 RN SCRFIORR
+® 39 WK OB A EERREER TR

5 i 1
i
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx9 | 1IKx 18 | 512 x 36
16K x1 | * * * * * *
8K x 2 * * * * * *
4K X 4 * * * * * *
2K x 8 * * * * * *
1K x 16 | * * * * * *
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
VE!
FRERN 7 BRI .
3.6.4 FH{ERETHRERCE

BSRAM S ¥ifiifit (byte-enables) Thfit. FJ LR A s, Hit
WIRFEBIRF T EH N MR B se gk 2L R . B/ B RE(S 5 (WREA,
WREB), /& byte-enable i1 T il BSRAM [ 5 #4F .

3.6.5 B\ ThEEEL =
B Ok S A BT 52 ki BSRAM B TR AL 0 E . 454
IS O fr i ORI B, SR TR S ) TE R e, T DA SR AT
Hi
3.6.6 ELH1#1E

o A MIHUIRERASBENLAT fifi 75 BB 130 N\ B A7 28 SCREFRIZP 5N
o i A7 v FIETR /K R B A7 e P2 i FH P BT R
o i F A7 A ] 57 bypass-able.
3.6.7 LEIFR
BSRAM 37 £F I HI i SN A s #1461k . 72 FHEIEFEF, BSRAM
MTFRHUIRES, Fra &R o 0. HeIRESHERH T Rif2 g s X ROM.
3.6.8 BSRAM #{EE5E

BSRAM S 5 R, 45 2 Ahist e a0 (55 #1530 Bypass
Mode, /K= PipelineRead Mode)Hl 3 Fh 5 /45 = (1F % 5 K
Normal-Write Mode, E5H: Write-through Mode, JGi%)5 SR
Read-before-Write Mode)-

IERERR
M BSRAM i H R8s T LUE e Y 27 47 4 HH BN I8 I i L A 25
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3 G R 3.6 HUik A B LAE i

o
MIKRART
FEFID G NAFAE AR, A et A A o AR ) SORF AR 96 15 B K 36
fir.
FEHRRI

AN 4 PR A7y, BE PR B AE A7 2 (Memory Array) [ % H .
& 3-11 im0, im0 RNk O THRKERER

ADC—— o
Pipeline

Input Memory
5] I I Registerj> Array :"> Reglsteri>D0

WRE ——»

==l

CLK
OCE
I |npUt ADB
CLKA —p Register |
DIA ——— Input —— Memory
Register Array CLKB
ADA
Pipeline |
J; Register |
<—OCEB
DOB
DIA ——— —1DIB
ADA == Input | L Input K== ADB
WREA—» Register Register |[——— WREB
Memory
CIKA | Array CLKB
Pipeline <,\: :‘> Pipeline
Register Register | «— ocCEB
OCEA—»
DOA DOB
EHREEN
EHEEER
X —ANu AT IR SR, Hom O i EdR AL . S AR A2 T
PRAE 15 355 1 o
HEHERX

FERRET, XA DT S ERAERY, 5N 2 B s R
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3 G R 3.6 HUik A B LAE i

i
i ERA

MR IR, X AT SRR, BRI EE 2 B b
fth, BABIESAANMN T,

3.6.9 B EhEs
2% 3-10 %1 H T ANE BSRAM #E R R AJ A i A K

%= 3-10 BN ELE SR

i A 5 K R 5 Bhy Xty AR FA bty AR
b 37 I A = Yes No No

/5 WA = Yes Yes No

g Al | No No Yes

Jh 37 B RS

K 3-12 BoR 1 AEX i S T a7 i e AR G, B0 1 & —
AL CLKA S 5420 1o 1 A MIFTA Zr474%, CLKB {5 5% 1 ¥ X
B A w7 4% o

3-12 JEAT R PIRR
WREA WREB
ADA ——1 ADB
Input Inout
DA [ : — ] Inpu
Register Register [« O°

Memory
Array
CLKA CLKB

Output
DOA ¢ ’i Output j> b j> DOB
Register Register

WREA WREB

SRR

P 3-13 R 1 AE D XU AT R332 5 I Ak AR 2 B0 1 % —
ANEF Bl S B (CLKAYE S 7m0 A F5 NEE S5 bR S 4 /5SS .
LI B (CLKB)f&E 542 1 % I B A A . et AL e 5 5 .
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3 ik

3.7 P N7 %I (GWINZ-1)

& 3-13 =B #E

Input

CLKA ' Register

B i O B 4R 0

Memory
Array

Input

Register

—

Pipeline |
Register|

K 3-14 o 1 Hudm LN,

& 3-14 SR ORSMEN

WRE AD

v

DII::> Input | —o
y| Register

CLK |
Do<]\: Out.put
Register

WRE

Memory
Array

3.7 A RIAF#IE(GWINZ-1)

3.7.1 ¥4

L

10,000 X5 75 i 3
7 E: 64K bits

wEd 10 AR R A7HE /1 (+85°C)
THRFULER: 2,048 7Y
PRIE TR /5 1A

IR A2 A0MHz
FEEAERTE]: <16us
TSI [A]. <120ms

CLKB

- BE#ERE: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- BEAEMERREAE: 12/12mA (B

3.7.2 xS

K 3-15 5y GWINZ-1 2344 H P INAEAREE S HE ]«

DS845-1.0
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3 ZMN A

3.7 A INAF B IR(GWINZ-1)

& 3-15 GWINZ-1 i PINGEROES

XADR[4:0] ——> «— XE
YADR[5:0] ——> N ;E
DIN[31:0] —5> NVM ( —

DOUT[3L:0] +—>— «——— ERASE
NVSTR ———> «——— SLEEP *

*® 3-11 A PIRFER(E SR

ERIAHEY | i | ik
XADR[4:0]" |1 X bk 2k, FFEeE— g oot —17.
YADR[5:0]@ || Y Hihk gk, H TR —AT G R T R 5,
DIN[31:0] | EAEIE TPNISES
DOUT[31:0] | O EAEI T TP o
XE® | X b RS, 24 XE N O MM, Frf BAT bk B A fiige .
YE® | Y HUbEEREE S, 24 YE N O IR, A 5 b AN fififg
Sg | R BOR 2R LS 5, A AL
ERASE | BRRES, mETraR.
PROG | WSS, AR
NVSTR | Flash #7815 5, =A%
IRIhFEH P AR IR S I HIE 5
SLEEP” |3! o mHCE: TRRE
o (KA F: KHIRE
!

o [1[EHIET . HukkAE 5 FEIE(E T um A4 FK.
o [2]HF Y XE=YE=Vce I H SE Wi & Bk P ER (Tows, Tows) MR, SEAIEA 2H
R0 B H B st bk 2 B XADR[5:0]#1 YADR[5:0]#i %€ -

o [BUXAEMRIIFEH ;' INAEH SR

3.7.3 #{EER
=312 APEREER
R XE YE SE PROG ERASE NVSTR
PR H H H L L L
G RERL A H H L H L H
TR H L L L H H
!

DS845-1.0

“H” Al “L” FoR B PAIGR T
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3 ZMN A 3.8 I 4

3.8 A4
3.8.1 £ 5T L%

GCLK £ GWINZ-1 #8H# Z R A, 40 Ly R IANZR. A%
PREEHL 8 /> GCLK %%, 4/ GCLK A 12 a4 . GCLK [ a] ki
B YR ALFE T FH OIS Bl N7 PRV R 38 A 2R W R, 5 5 FH O B O\ 2L

A H IR B RE
3-16 GWINZ-1 24 4h iR
I/0 BankO
| NEN |
= _
S
R % 5
[ |osank [[]Hek
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3 ik

3.8 4

DS845-1.0

[# 3-17 GCLK &R R=

ZIRL

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK5

GCLK6

Siele}

Tt

GCLK7

i#id DQCE(Dynamic Quadrant Clock Enable) m] )23 /55 ]

300d g 30 g

3004 g 3004 g 30

&
\ T8 /
3000

CE CE
_— ~
lw) Q
Q S4B 8;}, Q
i Al
e ‘{f gl
~— /
CE CE
/// \\\
|w) Q
Q Sk B8 Q
{2e pEp g
= ©
CE CE
— ~~—
gkt B gl 2
s v e Q
~__ _—
CE CE
/// \\\
9 9
Q S B8 Q
{f@ PEME
Z =
CE CE
_— ~—
2 gly 3
2a pEpg
Z =
CE CE

SELECTOR[3:0]

SELECTOR[3:0]

=

%)
m
—
Q
5
o
bl

e

2

i
¥iii

o2t

)
m
m
m
O
9

e

3:0]

i

i)

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK6

i

GCLK7

i

FIER

GCLKO~GCLK5. %[ GCLKO~GCLKS5 If4t, GCLKO~GCLKS5 XA [ N 5
WERANEHENR, MR T 2814 10 SR ThAE

3-18 DQCE Z&#I~=E

CE

CLKIN

DQCE

v

——1 > CLKOUT
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3 ZERI 4 3.8 I

N R IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#z ],
K 3-19 flzr, WEBIZAE R LUEE CRU 76 DUANE Bhii N 2 A sh A& 88, frh
ANHT B (RIS

& 3-19 DCS #EO=EE

CLKSEL[3:0] [ > /4 >

SELFORCE e

CLKO [ >

bCS > CLKOUT
CLK1 P
CLK2[ >——>

CLK3 S

DCS AJLABCE LA T J LA
1. DCSrising edge & =

HIAE AT R B ETHIT R RN R 1, AR B T e e
NWrref,  dnf& 3-20 .

3-20 DCS Rising Edge &3 TR FREE

CLKSEL[U] szitch to clkd at nesxt ol rising E:IgE|

At next clkd rising edge ocutput goes to "1™

CLKSEL[] \ [ \

At next clk1 rising edge output goes to "1”

CLKO

CLK1 _ | | | | L & I | | | I | | | / | |
¥ h J ¥ hi

CLKOUT J I [ I L

2. DCS falling edge 15,
RIFE S AT £ B () R BV S e N B O, FEBTIE I B N PR 5 %
NFTI R, il 3-21 Fios o
3-21 DCS Falling Edge &3 THIRFR=E
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkl falling Eugr\

CLKSEL[1] [ \At next clid falling edge output goes to 0" | At next clii falling edge output goes to ™07

CLKD

CLK1 . 1 [ ] | [

CLKOUT —l|_|_|_|_|_| : f 1 1 l / N S T S

3. Clock Buffer f5,
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3 ZMN A

3.8 4

AR, DCS Atk i i Clock Buffer.

3.8.2 HitHIA

GWINZ-1

BAHPR S T — R s ] FRLE, [EIRRBTAE R (PLL, Phase-Locked Loop).
FIFH MR 1) 275 IS S 1 PR A SR 15 5 AR AAR A .

GWINZ ff) PLL BiERAEAE SR AL n] LGRS IR B R, B EAFKS
HURT CAREAT B b (R AT R R RS (R ATURN A0 40) « MO 5 2 DL R S5 T e

PLL fER ) £5 I HE R N ] 3-22 PR .
3-22 PLL ;R EE

IDSEL[5:0] ODSEL[5:0]

U D

CLKIN >

6 {6
v LOCK

Detector L LocK

CLKFB [ >

FBDSEL[5:0] >

PFD >

+ —>» VCO —» VCODIV
ICP

>
CLKOUTP
FBDIV —>| «—| LPF |e—> PS&DCA —
Ly
k k I;ISV [ CLKOUTD3

> CLKOUT

h 4

A4

DS845-1.0

o 4’D‘D CLKOUTD
I R ' =
D00

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 SN 3.8 I i
PLL ¥ 2 LR 3-13 iR
% 3-14 PLL 3 O0EN
it 1 4495 (Eke] Eiiipa
CLKIN[5: 0] A kL TIN
CLKFB LTIPAN S NELETTIN
RESET HIA PLL ¥ AL
RESET P LN PLL %W (Power Down) {5
IDSEL [5: 0] LN LS| IDIV{E, JuH 1~64
FBDSEL [5: 0] | %A HAEH FBDIV {H, Y5 1~64
PSDA[3: 0] A ARSI (TSR R
DUTYDA[3: 0] |#iA BNAS 7 23 e O BRI A 20)
FDLY [3: 0] HIA CLKOUTP 3l & s iR $5 il
CLKOUT i TEAHRLAN (5 7 LU B [ ) b A
CLKOUTP Liifas, A RALRN (7 7 LER R g B i L
” s H CLKOUT =t CLKOUTP 2 #iist4f (1 SDIV
CLKOUTD i SRR
n K CLKOUT 5k CLKOUTP {43 4%t &4 ( i1 DIV3
CLKOUTDS | Hiith VB, DIV AU 3)
LOCK i PLL 9UE487m: 1 RaBie, 0 Rk

DS845-1.0

PLL {12 E a5 5 a] LUE T A PLL I/ g N, tH AT DL i i 22
gt A RIETEME S . EE N AE S BB RS S . PLL B R BHE 5 AT
PLRANES PLL SE S0 s, a] DU 2e 2l 14 RN s
Ty EEEAME S B E RS T

GWINZ #%1] FPGA F= (=) ) PLL 468155 % 4.4.5 BiAHIA T 5%
FEE

PLL m] X i AR CLKIN BEAT 53 4 AT 0350, T3 A 20l T

feLkout = (fekin*FBDIV)/IDIV;
tveo = feLkout*ODIV;

)

fcLkouTp = feLkouTispiv:
o = fokin/ IDIV = ferkout/FBDIV

B PP

foLkn AR B CLKIN £ ;
feLkour ¥ CLKOUT il CLKOUTP Hf 4453 ;

foikoutn N CLKOUTD I445iZ:, CLKOUTD & CLKOUT 4345 & [#) i s
forp 9 PFD SHHAE, forp St/ MEA/NT 3MHZ.

B AT 31T 4 %% IDIV. FBDIV. ODIV. SDIV k15 31| HH 40 2 [ It h (5 2,
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3 AR 3.9 K&

3.8.3 SiERT

GWINZ #7%1 FPGA 77 il (B4 1 =yl iy HCLK 7] ELSCRF 110 58 %
P RE IR AL, 2T TR R B DD BB R e g, i
3-23 ffizn . HCLK %EJE ™ T %4> 10 Bank.

3-23 GWINZ-1 HCLK ~EE

I/0 BankO
| |
T
3
R % 5
oy
/0 Bank1
[ Josank [[]Heik

3.9 %

fE% CRU A REN 78, GWINZ 551 FPGA 7= il (ZERUR) F it 1 R
FEMKERI, EHTH. N, BV ERBHNES.

310 £ /FEEN

GWINZ #%1] FPGA 7= (FEME) & — N R E B %,
BHIERZMER N, nTHER BB R P EAL, CFU ATI/O HY
FAF AR AT DI i

3.11 RiIEECE

GWINZ %741 FPGA 77 i (ZEMZR) 32 SRAM Zif2 Al Flash 4w fi . Flash
YA A RE SRR N Flash ZmfE th SCHF Fr4h Flash 4. GWINZ #843CFF
DUAL BOOT #50, NH P $HEft 7 —Mg ks, HP TR H & 524
Tic & B4 25 (£ /S Flash A

GWINZ £7%1 FPGA /= it (R R) B T 3 Fpll i@ H ) ITAG He B
A, IS FE 8 2 SRR 1) GowinCONFIG it B R, St ik 6 it
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. ftfg #8143
X IJTAG F1 AUTO BOOT #=. #4115 15575 UG290, Gowin FPGA /~
i FE I B F A
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3 &5l

>
B

3.12 i N Eh IR

A\

I

3.11.1 SRAM %1%

GWINZ &%) FPGA F= i (ZE M) K SRAM Zmfs, Rk b G 75 B EHr
N EECE B .

3.11.2 Flash 4&#%

Flash 4w 5 () BC B 58 7278 A A Flash 20, FHUE, o8 3R M
M Flash ¥.ooi%i% %) SRAM L& #5T . 75 S ) LA = R0 sl T BL5E B
PEECE , XA E 7 AN “PUd s 3R 537 .GWINZ &% FPGA
P2 i (BRI SRR A Flash g URIXUE s, I T RNE S %
UG290, Gowin FPGA /43 4 FEH & T4

3.12 R &R

GWINZ %41 FPGA 7= (ERZ) IR T — D Wik, A N ddiRag (it
A AR 0 FH B B, IR B AT IA £5%, SRR MSPI g AU 4t
B,y R Kt ik 3-15 Pl

< 3-15 R A RiRAVH L SRR R TR
6N e R e R e
0 2.5MHZ* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ?
!

o [1]5 A dnIRBR IS S0y 2.5MHzZ.
e [2]125MHz Ai&EH T MSPI Zrfefs=A.

Fr AR dIRIE R BLOY P e SR AR PR, B ECE TAES L Wk
275 64 R BRAA . day IR R AT DB a0 R 2 A 2

fou=250MHz /Param.
HAgr% Param AR E S8, il N 2~128, HSZRHMEEL
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4.1 TAE%ME

4.1 TE&%H

S

411 BN FKIEH
= 41 xR KTEE
B i Eipa B/ME | B
Vee R -0.5V 1.32v
Veceo I/0 Bank HiJ5 % -0.5v 3.75V
Veex BB YR -0.5V 3.75V
Storage Temperature AR -65C +150°C
Junction Temperature gl -40°C +125°C
412 EETIEEHE
R 42 EET/EEHE
AT ik w/ME S YN
Vee LV WA % HL 1.14V 1.26V
Vceo I/O Bank HiJ& 1.14Vv 3.465V
Veex B E 1.71V 3.465V
Toaur | SR (ZERIL) -40°C +105°C
4.1.3 B EARR
*4-3 iR EFRE
ZFR iR w/MAE BRI =N}
HELYR HL R RER
Travp (Power supply ramp rates for | 0.6mV/us 6mV/us
all power supplies)

DS845-1.0
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4 WA 4.2ESD g
4.1.4 AIEIR S
= 44 RIEREFE
ZFR ik %4 1/O &7 wNE
LD ==V
Ins (Input or 1/O leakage current) O<Vin<ViH(MAX) Vo 150uA
i NI HL I TDI, TDO,
Ins (Input or 1/0 leakage current) O<Vin<ViH(MAX) TMS, TCK 120uA
4.1.5 POR %54
% 4-5POR HESH
R Eiiipey HAE (V)
Power on reset voltage of Vcc 0.8v
POR L E1H Veex 1.5V
Vceo 0.95v
4.2 ESD Mgk
2= 4-6 GWINZ ESD - HBM
R GW1NZ-1
QN48 HBM>1,000V
&R 4-7 GWINZ ESD - CDM
a1 GWI1NZ-1
QN48 CDM>500V
DS845-1.0 34(44)




4.3DC

4.3 DC S 4514

4.3.1 #EFTEEE DC B S451%
= 4-8 ETIEEEMN DC BS 47
B o %M H/ME HARME | RKME
o 110 L (Input or | Veco<ViN<Vin(MAX) - - 210pA
VI 11/0 leakage) 0V<Vin<Veco - - 10pA
11O EHiHii
lpy (I/OActivePull-up 0<Vn<0.7Vcco -30uA - -150pA
Current)
110 R i LI
lpp (|/OACt|V€ V|L(MAX)<V|N<VCCO 3OHA - 150HA
Pull-down Current)
KB RFFAC L P
FF&:HL (Bus
lgHLS Hold Vin=ViL(MAX) 30pA - -
LowSustaining
Current)
SV ARFE e LI
FF&:HL(Bus
leHHs Hold High Vin=0.7Vceo -30pA - -
Sustaining
Current)
KB RFFAC L P
i L L(Bud
| = 0=V sV - - 150pA
BHLO HoldLow INSVceo K
Overdrive Current)
SRR P
i A FL
| =~ 0=V sV - - -150pA
BHHO | (BusHoldHigh IN=Veco H
Overdrive Current)
SR FR Al 5
Veur (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
1/0 HLZ
cl (I/O Capacitance) SpF 8pF
Vcco=3.3V, Hysteresis= Large - 482mV | -
Vcco=2.5V, Hysteresis= Large - 302mVv | -
. Vceo=1.8V, Hysteresis= Large - 152mv | -
i AR cco y ! g
v (Hysteresis for Vcco=1.5V, Hysteresis= Large - 94mV -
et Schmitt Trigge Vcco=3.3V, Hysteresis= Small - 240mV | -
inputs) Vcco=2.5V, Hysteresis= Small - 150mvV | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
DS845-1.0 35(44)




4 SR 4.3DC HA SR
4.3.2 B7SH R
T 49 BRSHERLV MAE)
R ik 281 HLE
lcc Core HIJFHIR (Vee=1.2V) GWI1NZ-1 | 3mA
| Veex HLIE L (Veex=3.3V) GWINZ-1 | -
cex Veex IR (Veex=2.5V) GWI1NZ-1 | -
leco I/O Bank HEJE IR (Veco=2.5V) GWINZ-1 | -
o MEBNE, BHPAMEH flash 5, FTLLSCEAAMNT Veex, &6 HEE® TA4E.
o RPHEMAME AR TR .
o EINFEMIEHLF W RMAH T MODE %, MODE %) PULL_MODE 75 Z Rl & N
KEEPER.
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4.3DC

4.3.3 I/O HEFETIEXH
+® 4-10 /O HFET1EH M
475 T RZAY Veco(V) NI RIAY Vrer(V)
BAME | MAE | Bl | BME | By Bk
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 1l 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.465 1.3 15 1
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D _| 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
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4.3DC

4.3.4 85 I/0 DC BS54

R 4-11 8% /O DC S 414

SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 -8

Iﬂch:lTngs’S,% -0.3V| 0.8V 2.0V sev| Y VeeoOAY 12 12
24 | -24

0.2V Veeo-0.2V | 0.1 | -0.1

4 4

8 -8

LVCMOS25 | -0.3V | 0.7V 1.7V sev OV Veeo 04V T
16 | -16

0.2V Veeo-02V | 01 | -01

4 4

0.4V Veeo 0.4V | 8 -8

LVCMOS18 | -0.3V | 0.35*V¢co 0.65* Veco | 3.6V TERET
0.2V Veeo0.2V | 0.1 | -0.1

0.4V Veeo-0.4V 4 4

LVCMOS15 | -0.3V | 0.35* Veco | 0.65% Veeo | 3.6V 8 -8
0.2V Veeo-02V | 01 | -01

0.4V Veeo-0.4V 2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65* Veco | 3.6V 6 6
0.2v Veeo0.2V | 0.1 | -0.1

PCI33 -0.3V| 0.3*Vceo 0.5*Veco 3.6V| 0.1%Veeo| 0.9Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vrer0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Veget0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V| Vaer-0.18V | Veee+0.18V | 3.6V | N/A N/A N/A | N/A
SSTL18 Il | -0.3V| Vaer-0.125V | Veee+0.125V | 3.6V | N/A N/A N/A | N/A
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 -8
SSTL15 | -0.3V| Vaer-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 -8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V N/A N/A N/A | N/A
HSTL15 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V N/A N/A N/A | N/A
DS845-1.0 38(44)




4 A 4.4AC FF P
4.4 AC FFR451%
4.4.1 CFU x4t
& 4-12 CFU RESH#
- AR oo
R ik = Hfiy
Min Max
tLuTa cru LUT4 ZEiE(LUT4 delay) - 0.674 ns
tLuTs_CFU LUT5 43R (LUTS delay) - 1.388 | ns
tLuTe cru LUT6 #EiE(LUT6 delay) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 2.632 ns
tLUTB_CFU LUT8 ﬁjg(LUTS delay) - 3.254 ns
¢ BTSN B A AE A I H] (Set/Reset to Register 1.86
SR_CFU - . ns
- output)
tco_cru N B 1) 25 4725 4 H 5 [R] (Clock to Register output) - 0.76 ns
4.4.2 Fi$hF0 1/O Frae4rtd
+® 4-13 SMERFFEAFE
“th T 0 iy
\ ) DA
: Min Max Min Max
Clocks TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay TBD TBD TBD TBD TBD TBD
General I/0 Pin Parameters TBD TBD TBD TBD TBD TBD
4.4.3 BSRAM FF X454
£ 4-14 BSRAM B &%
" HEEEL -
fr s
B2 ik Min Max B
¢ I 381 15 b ik /% 4 ey HS P TE] (Clock to | 510 ns
COAD_BSRAM output from read address/data) '
N I b 3] 27 A7 4% % H 15 18] (Clock to output | 056 | ns
COORBSRAM | from output register) '
444 FARIRFXF4E
&® 415 FARIREESH
R 1t w/ME S ARUAE KAE
¢ mn R H A (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
A R R (-40 to +100°C) | 100MHz 125MHz 150MHz
tor Bt I o s Tl 43% 50% 57%
toparr | AN B ELE) 0.01UIPP 0.012UIPP | 0.02UIPP

DS845-1.0
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4 WS 4.5 F P IR A7 B AR
4.4.5 R FFFFE
F+ 4-16 HIHIMGFESH
Erts AR T R w/IME B NE
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
GWINZ-1 | LV fA A3
VCO 320MHZ 640MHZ
CLKOUT 2.5MHZ 360MHZ

4.5 A PIRFR ST

4.5.1 DC BS54

% 4-17 GWINZ-1 fl RN DC 54

NI Wake-up
N %%” iy Y AR
LK A Vel® [ Veer FAAT ] %A
TSP [ /NI OB, b 2
B (w/l 25ns) 2.19 05 |mA | NA 100%. VIN = “1/0”
LR |cc:1[2] 0.1 12 mA N/A -
EERREL 0.1 12 mA | N/A -
TR 0.1 12 mA N/A -
XE=YE=SE= “1” , 1T
N . T=Tacc & T=50ns 2 [f], 1/O
3 oS i act .
gﬁoi Hjllﬂ; i leca 980 25 | pA | N/A [FIEE N OmA. T=50ns 2
S, PR E I 280 P s,
1/O R H I N HLAL 2 FL IR
ff%*ﬂﬁ%ﬁ ISB 5.2 20 |JA 0 VSS\ VCCX ﬂ] VCC
e lpp 0 0 pA 7us Veex=0
HLAUE (F I 25°C)
?%*ﬂfﬁﬁ ISB 0.4 7.5 |JA 0 VSS\ VCCX }FD VCC
Felbrgiat, 3 lpp 0 0 WA | 3.5us Veex=0
E!
o [1XEHENERTFHHEME, BEEAERESS TIZFHHERE,
®  [2licct TE Toew AN [E I 20 R HHTH 5
- Z:ﬁ—i’q: Tnew< Tacc
- Thew = Tacc
- Tace<Thew - 50ns: Icc1 (New) = (lcct - lec2)(Tace/ Thew) + lec2
- Thew>50nSs: lcca (neW) = (ICCI - ICCZ)(Tacc/TneW) + 50NnS*lcco/Thew + Ise
- t>50ns, lcco =lsp
o [BIRIEARTHFEM PN
DS845-1.0 40(44)




4 A 4.5 F N7 B AR
4.5.2 B F&H#n1is11e]
& 4-18 APINERFESH
F P 5 ZH g /M IZPNEN LEE (A
WC1 - 25 ns
TC - 22 ns
g 1 i ) BC Tace! - 21 ns
LT - 21 ns
wC - 25 ns
O R B o B BOHR A7 At g SN [) Thvs - us
BE A7 DR BRI [A) Tovh - us
B A7 i DR R I ] (B AR B Tovh1 100 - us
B A7 ) o A2 LN ] Togs 10 - us
i R DR AR I [A] Tpgh 20 - ns
5 I [A] Throg 8 16 MS
YA IS 1A Towpr >0 - ns
PR PRI IN (7] Tunhd >0 - ns
MG 5 25 HE bR LB ] Teps -10 - ns
SE FEL#RAF i LI A Tas 0.1 - ns
SE JikH i) v LI ) Tows 5 - ns
by kS 8 ST () Tads 20 - ns
Mk R R R 1] Tadn 20 - ns
i R RN (7] Tan 0.5 - ns
WC1 Tan 25 - ns
. . TC 22 - ns
Egg?iﬁﬂﬂhtﬁﬁkrﬁf BC 21 i s
LT 21 - ns
WC 25 - ns
SE ke - B[] Trws 2 - ns
=L Trev 10 - us
¥l 17 A I 1] Tht? - 6 ms
PEBR T [A] Terase 100 120 ms
BEAR PRI 1) Tme 100 120 ms
B HUSE Y Wake-up B (8] Twk_pd 7 - us
REHLORF IS (8] Tsbh 100 - ns
Ve BT 1] Tps 0 - ns
Voox PRIFI [A] Ton 0 - ns
!

DS845-1.0

o [IPXEEBEMEF AL,

o [2BXUEMUE N B A, (ESERRE T S .
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4.5 HI R4 AL U

e [3]#f5 5 XADR.YADR.XE Ml YE 15 5H X5, Tace KITFEGII Ay SE 15 51 EFHE.
FEHUI 3 DOUT #i R 17 BB/ R — U R B TF 4R

o [A]Th BT IR S BRAEFF 4 BIEE N — IR ERAE 2 BT SRARR (A],  [6]—ANHbhE7E T — K
R Z AT RERE SN IR [F— AN R ICTE N — IR EERR AT B 5 N I o IX FHER
H I T e EN.

o [SIFTHMEIEAA Ins () EF-HSES AN 1ns f9 R BE AT ] o

o [6]#=Hl{E T X\ YADR. XE 1 YE {5 5 7 % 2/ IREF Tage HINFE], Tace A SE ) ETHE
AT 4R -

4.5.3 H{ERFE

DS845-1.0

B 41 EBRAFER

KADR

XE

YADR

pouT

A 4-2 EARIERR

SE /
ERASE
_.ITwhd —

XADR
XE NS
YADR
YE
DIN

. . .*_JBZ__E
PROG i t = i S

A oty

NVSTR + £ = o EL_____;r_____
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4 HURFE 4.6 Y4 I 5 b i

[ 4-3 BEBRRIERR

YE I
SE -
XADR I
YADR
—p T

XE L T
ERASE i Twh L

o Twpr Tnws - Terase ;!: Tnhwv ™ 7 Trgov [
NVSTR — % + i !

4.6 dRIEFE O FiRE

GWINZ &% FPGA 7= i (F- 3 2% GowinCONFIG it B X #5214 6
h, BREEESER. WEshER. MSPIER. SSPI . CPU R &
SERIAL #58, PE4H%EENEZ% UG290, Gowin FPGA /24 25 F2 I B F
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5 BRTIRE A 5.1 84
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Speed
3

Core Supply Voltage Package Type
Lv 1.2v QN48 (QFN48, 0.4mm)

Logic Density
11,152 LUTs

|
KT S BB R A5 B LR BIE BiE 2% 2.2 775 B AR & 2.3 B35 B3,
) —
5.2 fRtFHEFR
e B R AR R EN ] 1 S HE R, & 5-2 Bk,
5-2 Rt E R ARIR

® °
GOWINEE GW1IN-LV1 <——— Part Number™”
QN48A3
Part Number —» GW1NZ-LV1QN48A3 YYWWC Date Code
Date Code > ¢ LLLLLLLL L€<—— LotNumb
Lot Number — LLLLLLLLL ot Number

!
[1] EEE B P EE—1T 55 =473 “Part Number”

DS845-1.0 44(44)




GOWINSE

EREB TR KX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 产品概述
	2.1 特性概述
	2.2 产品信息列表
	2.3 封装信息列表

	3 结构介绍
	3.1 结构框图
	3.2 可配置功能单元
	3.2.1 可配置逻辑块
	寄存器

	3.2.2 布线资源单元

	3.3 输入输出模块
	3.3.1 I/O电平标准
	3.3.2 I/O逻辑
	延迟模块
	I/O寄存器
	取样模块
	解串器DES
	串化器SER模块

	3.3.3 I/O逻辑工作模式

	3.4 I3C总线模块 (GW1NZ-1)
	3.4.1 概述
	3.4.2 特性
	I3C SDR Master
	I3C SDR Slave

	3.4.3 端口信号

	3.5 SPMI模块 (GW1NZ-1)
	3.5.1 概述
	3.5.2 端口信号

	3.6 块状静态随机存储器模块
	3.6.1 简介
	3.6.2 存储器配置模式
	单端口模式
	双端口模式
	伪双端口模式
	只读模式

	3.6.3 存储器混合数据宽度配置
	3.6.4 字节使能功能配置
	3.6.5 校验位功能配置
	3.6.6 同步操作
	3.6.7 上电情况
	3.6.8 BSRAM操作模式
	读操作模式
	流水线模式
	旁路模式
	写操作模式

	3.6.9 时钟模式
	独立时钟模式
	读写时钟模式
	单端口时钟模式


	3.7 用户闪存资源(GW1NZ-1)
	3.7.1 特性
	3.7.2 端口信号
	3.7.3 操作模式

	3.8 时钟
	3.8.1 全局时钟网络
	3.8.2 锁相环
	GW1NZ-1

	3.8.3 高速时钟

	3.9 长线
	3.10 全局复置位
	3.11 编程配置
	3.11.1 SRAM编程
	3.11.2 Flash编程

	3.12 片内晶振

	4 电气特性
	4.1 工作条件
	4.1.1 绝对最大范围
	4.1.2 推荐工作范围
	4.1.3 电源上升斜率
	4.1.4 热插拔特性
	4.1.5 POR特性

	4.2 ESD性能
	4.3 DC电气特性
	4.3.1 推荐工作范围DC电气特性
	4.3.2 静态电流
	4.3.3 I/O推荐工作条件
	4.3.4 单端I/O DC电气特性

	4.4 AC开关特性
	4.4.1 CFU开关特性
	4.4.2 时钟和I/O开关特性
	4.4.3 BSRAM开关特性
	4.4.4 片内晶振开关特性
	4.4.5 锁相环开关特性

	4.5 用户闪存电气特性
	4.5.1 DC电气特性
	4.5.2 时序参数[1],[5],[6]
	4.5.3 操作时序图

	4.6 编程接口时序标准

	5 器件订货信息
	5.1 器件命名
	5.2 器件封装标识


