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-1 A T ARFM A IR CARIE . 4R E A R
R 11ARE, FHEE
Rik. FE0gE | &K X
ALU Arithmetic Logic Unit HARZ T
BSRAM I\B/Ilgrc':’]kosatlc Random Access Yok A BT 52
CFU Configurable Functional Unit A e B D) RE LT
CLS Configurable Logic Section A i B 8
CRU Configurable Routing Unit AR GeLE H T
CS16 WLCSP16 WLCSP16 Hf34
DCS Dynamic Clock Selector BHAS I kPR A%
DP True Dual Port 16K BSRAM 16K X -1 BSRAM
DQCE Dynamic Quadrant Clock s IR B
FN32 QFN32 QFN32 #f34
FN32F QFN32F QFN32F %
FPGA ;irf;dyprogrammab'e Gate B R 15
GPIO Gowin Programmable 10 Gowin AJ % F18 FH & A
OB Input/output Bank i N J R
LUT4 4-input Look Up Table 4 N IR R
LUT5 5-input Look Up Table 5Nk FE
LUT6 6-input Look Up Table 6 AN FE
LUT7 7-input Look Up Table 7 MNEHRFE
LUTS 8-input Look Up Table 8 N
PLL Phase Locked Loop BFHIA
QN48 QFN48 QFN48 %%
REG Register A AT
SDP Semi Dual Port 16K BSRAM 16K £ X 1 BSRAM
SP Single Port 16K BSRAM 16K H.ii -1 BSRAM
SPMI a¥:§£ePower Management A RS T [
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W EZS AR

Mk www.gowinsemi.com.cn

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

DS841-2.0

2(46)



http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

2.1 FriEmtig

2.1 TR

DS841-2.0

2 smt

2 GWINZ £51 FPGA 77 & i o 2F 34N B 15 (LittleBee®)
FREH—AURTIFE ™ i, B IRIDRE. AR, BEmEah. AR5 kM. &%
S BRI RIEER AL AT M TEE . ol
THIE MU 17 5 Uk

R A [ 13 B BT T FPGA BT A8, SCFr
GW1INZ %% FPGA /i, BEW B FPGA 284, Aii)m. Ak, P AEEdER
AR A TR

- 55nm ARNAFLE
LV WA : SCFF 1.2V ZH &
ZV WA : SCRF 0.9V ZH L, FRSHREIEZS%E 4-10.
SCREIS BB AT /%
KHREBNASFT IO P INAF
o HIJFEHMEH (GWINZ-1)
- SPMI: RS HJEEHEE: O
- #EWNE VCC HT VCCM £ 3 sy
o P INAHEIE (GWINZ-1)
- FEFENASATHEOCHA
- 64K bits
- HdEfrTE: 32
- 10,000 X5 75 iy J 34
- 10 FEEERRATRE J1(+85°C)
- SCRFULHERR: — D1 2048
- PR Ak 25ns
- HW
BeHEE: 2.19mA/25ns (Vce) & 0.5mA/25ns (Veex) (Max)
HERAEHERERE: 12/12mA (Max)
- PR RR S AR
- BRI : 40MHz
- FEHRERT: <16ps
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- TUHERRETE: <120ms

fic B INAF R (GW1INZ-1)

- 10,000 X5 751y A A

- I 10 SEEIE R AT BE J1(+85°C)

i%%ﬁlﬂ 1/O H P hpife
GW1NZ-1: LVCMOS33/25/18/15/12; LVTTL33, PCI,
LVDS25E, BLVDSE, MLVDSE, LVPECLE, RSDSE

- PR NS SR IR I

- XH4mA. 8mA. 16mA. 24mA ZIRZNfE

- PR S S Rl F Rk T

- XA 11O HAEAST ) Bus Keeper. i/ T4 HiFH 2% Open Drain
4 L 2 T

- CFREIR

- 13C f#i#%, Z#F SDR izl

WSZFe 2o, ACRZE BN

$mmﬁ$ﬁﬁ$m

- 4N LUT(LUT4)

- XERRALE AT

- XFRO A AR

T2 P IR S B A LAY 5 2%

— SCHRRUEG T B DA K B X AR

- XFFNEfRE

FIEH PLL %5

- SEURTER RO, AN AR

- AR X 4 R

N B Flash % fs

- BERT S B

- XFFRAENRAE

- ¥ AUTO BOOT #i1 DUAL BOOT i fEtsi =,

o FE A B AR 2

- XHRJTAG BB R

- X ¥F%ik 6 Ff GowinCONFIG [it H##::: AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT
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2.2 Fm{ER5IER
=21 FRERYIE
ErGs GW1NZ-1
W HLT(LUTA) 1,152
A% 864
I3 AT 2R A BE LA s 4K
SSRAM(bits)
YUk s S BNt 7 79K
BSRAM(bits)
B (PLLS) 1
F N 47 (bits) 64K
K 110 ¥t 48
M E (LV R4 1.2V
M E (ZV RE 0.9V
203 ﬁ%ﬁl%\ylji
Fz 22 FEREHEMRXARP VO E25%
3 I8] #H (mm) R ~F(mm) GW1NZ-1
FN32 0.4 4x4 25
FN32F 0.4 4x4 25
CS16 0.4 1.8x1.8 11
QN48 0.4 6x6 40
¥

o AT GWINZ #51 FPGA 7 e dr 4 R4 5 #7750, HAEEES % 5.1 &

GRIEZD

e JTAGSEL_N Al JTAG & /& B 58, JTAGSEL_N 5|JHIA1 JTAG T 1 4 5]
(TCK. TDI. TDO. TMS) Au] [N & H N 110, R IIEHIE N JTAG R 4 4
5B N /O IS L. 24 mode[2:0]=001 i, JTAGSEL N %5 JTAG it & 1) 4

NMEM (TCK. TMS. TDI. TDO) ®] LA # & N GPIO, Buif &K - 110 #oin 1.
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& 3-1 GWINZ-1 S5 &Mif 2 R~ EE
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/ SPMI CFU CFU Flash
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/
<«——1/OBank0——> , -
SPMI | CFU |—| Flash [ — — Block SRAM PLL
cpu! -
S| BlockSRAM | [ PLL |
5 mk o8 |
> CFU : i Block SRAM osc
Py
Block SRAM <}
5| BlockSRAM | | OSC |S [ 108 |
cLu
\
l CFU 13C l \ ctu ctu ey v -
\ [ 108 |
<«——|/OBankl—> \\
\ [ 108 |
\ || cru CFU CFU 13C
y [ 108 |

Kl 3-1 A GWINZ R4 7= aitn K, GWIANZ R4 7 5 & —4
AR TTIE S, A NG AL (10B), 778 ik T R S BN LA 28
(BSRAM) #il, PLL B5J8. Fr N @R IRFINAE BRI, SCREBERT JE 3 D 6E,
AL, % B AR T SPMIBELERAT I1I3C Mibh, ANEREIRECE S BiES%

* 2-1,

GWINZ %741 FPGA 77 il 3 A i 2H 13 43 A ml i & Bh g ¥ o6 (CF U,
Configurable Logic Unit). 7E&8F AL EAT . 21 XGE RS . 7T G E Dy Rg
FLIG (CFU) 1T LARE B B H038 (LUT4A) B5l. R B i  sAI7ff 2t =
VYIS B2 3.2 Al lid B IhRE LT

GW1NZ %% FPGA 7 i) 1/O BSUR- A (E & E AN, LA Bank Jy 54
X173, 735078 BankO £ Bank1. 1/O BRiSCRE 2 Rl AR, SCRpE @ TAE
iz, SDR AR ANIE FH DDR #E5. 45 S5 275 3.3 S A\ i th Ak .

GW1INZ #%1] FPGA 7=/ I HUIR B S BEN 7 g 28 (BSRAM) FE#3FE
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3 Hffr e

3.2 WAL E DI REH T

HIZEATHES], — A~ BSRAM TE&8 44 N #8534~ CFU 4 & . — 1~ BSRAM
(25 8 K/ R 18Kbits, 72 Fhie B AU ERERL . R4S BiES% 3.6
HUR i S BEY AT i ae il .

GW1INZ Z%1| FPGA F= i Witk 1 INAF o2, AL HEHEC & N A7 S AT A
R B B N R I8 T N B Flash 2R fs, 40 BHE 2% 3.1 Sifefic B .
F P INAE SR T P A%, VEdE RS2 3.7 T AR &R

GW1INZ #%1] FPGA F= /i Witk T8I PLL R . &= 544K PLL A%
PR g PO AT LLLE A I AP AR, I AE B AR (1) S 800] DLBEAT I [ AR
VR (AN o0 40) . MRS, B ELiRBE S ThRE . WglE RiE 5% 3.8 I
B,

A, FPGA SN E 135 Bk 5 E G (CRU, Configurable
Routing Unit), & FPGA W T A SRR IER K R . AIRCE ThAEH I
(CFU) #110B WEBER A G AL BEIR, I8 7 CFU N BEJEA 10B 3B
(B TR . AR TR E I == 3k FPGA B B3R thAk,
GW1INZ %71 FPGA /it fefit 1 45 9% HI Sh g 53, KRB, 4
RBEEAL, DLRGREETSE. HAEEIES% 3.9 KL, 310 &mE B,
3.1 JtEfl & .

3.2 AJECEThEE AT

DS841-2.0

]I E Ty e H TG (CFU) AN AT TG B2 8 T (CLU) A2 M i 2 A
FPGA 7 it P4 % 1 b 5k A 867, 45k A #7654 e (CLS)
L % ) T T A 2% AT (CRUVALER,  Horh = AN AT L B B AR H 5 (5 9 A
PUs N TR R (LUT) R A 2 7733 (REG), 53 40— AT AL BB 4 H A (0 5 A
AR, W 3-2 k.

CLU Ay r] e B AR B AN RERC B W is S RENLA- 4%, AT BV SR B3k
. FARZE A ITN R s . CFU mb i ] i B8 4 P ] 4 B A 17 5
BREAELRR ., FEAREHATT, SN SAAE i 28 D R AR
Xo ATTLL CFU ABIHET /40

KT CFU W Z 7415 2., 1§ 275 UG288, Gowin 1 it B T i . 6 (CFU)
M 467 .
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3 ZE Ay

AN
N

3.3 fiw A\ i Hh A

3-2 CFU &HrEE

Carry to Right CFU

: CFU :
| |
: CLS3 |
REG/ |
i i
| |
: ciso | |
; |
| CRU |
i cLs1 :
| Lot ] [rec] |
| |
: CLSO :
| LuT | [ REG :
| |
. |
Carry from left CFU
!

SREG i ZHRFIRII AT SCHF o WA T2, BRI EOR SR s i p AL

3.3 SRR
GW1NZ %% FPGA 7= i 1 10B == ZAL$E /0 Buffer. 1/0 &4 LA K AH M
AT £ BT IR s = anlEl 3-3 A, B4 1I0B Hon s 7 A 110 &
[ (hRic 8 A R0 B), 1ERHIARY, EATEE (s 50 fE AR e, el
A DARC B A — i 2 5 %, Wl DME N (S 5 e B .
!
[M1IGW1INZ-1 #3414 10 AL E M, ASLFFESHAN.
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3 BRI 3.3 iy N\ A A

Jrea

3-3 I0B &R EE

“True” “Comp” “True” “Comp”
PAD A PAD B PAD A PAD B
A A X A
y Y Y Y
Buffer Pair A & B Buffer Pair A & B
A A A A A A A A
—H O —H |0 -4 |O —H |0
c© B B| o & Blo 8 R
v v v v
IO Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A A
0 olo 0 DolDm |O poite A (@) Tolm (O
50901—5090 — 50901—5090 -
S|IESIE mG|ESIE | BlES|IE|xT|ES|IE R
SISEI5vy SI5SE2|5S v S|5E|5v S5E5 v
«Q —Q «Q —lQ Q —Q «Q —FlQ
Y Y Y Y
Routing Routing

GW1INZ %] FPGA 7= |1OB B e 2

F#F Bank ) Vcco Bl

% F LVCMOS. PCI. LVTTL %% fh e T hr i

PR N5 5 1R i 1B T

PR 15 5 DR B HL Yt 2B T

SHEEAS 110 $2AL0 7.1 Bus Keeper. 37/ 4 HiBH % Open Drain i H!
by, AL

BRI EIEL

/0 45 Y R im . SDR B DL K DDR %52 Ffrfi =

Pk 1I3C fiff%, ZHF SDR

RXFFZES i, AEREZES A

3.3.1 /O B FHrfE
GW1NZ-1 &% FPGA 7= i 1) 1/0 .55 BankO 1 Bank1, #1/¥] 3-4 Fr s .

£/ Bank G AT 1/0 HJE Veco. Veco AT LA E N 3.3V, 2.5V, 1.8V,
1.5V B 1.2V,
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3.3 fiw A\ i Hh A
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3-4 GWINZ i I/O Bank % ~EE (GWINZ-1)

| I/0 Bank0 |

GW1NZ

™iueg o/l

GW1NZ %1 FPGA 7= 5 SCRF LV iU ZV AR, LV FiRAS 28443 FF 1.2V
ZAL g, AT RAE R P RTHFER TR oK, 2V AR E SR 0.9V ik
JE, AJCASEILEThFE. 1/0 Bank i HL & Veco R HE 75 ZE ] 7E 1.2V, 1.5V,
1.8V.2.5V.3.3V H K RyE1EE . fBIHIE Ve X HF 1.8V.2.5V A1 3.3V,

B!
AEFEEAE I (GPIO) BRUCIREZE =A% A58 L4,
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3 ZE Ay

N

3.3 fiw A\ i Hh A

\

ANEHT 1O i B S AFRHEXT Veco HIE R sk 3-1 )3k 3-2 AT
% 3-1 GWINZ-1 &% FPGA =R #FHHMH L /0 KB KMo xR B

I/OType (¥irth) FAUZE Gy Bank Vceo(V) i tHIK B BE 71 (mA) N
LVCMOS33/LVTTL33 | i 3.3 8/24/16/12/4 i
LVCMOS25 B 25 8/16/12/4 i A
LVCMOS18 B 1.8 8/12/4 i A
LVCMOS15 B 15 8/4 i
LVCMOS12 B 1.2 8/4 AN
PCI33 el 3.3 8/4 PC fIik AR G
LVCMOS33D Ey 3.3 8/24/16/12/4 A
LVCMOS25D Ey 25 8/16/12/4 i
LVCMOS18D FEy 1.8 8/12/4 i
LVCMOS15D ) 1.5 8/4 i A
LVCMOS12D 5y 1.2 8/4 i A
& 3-2 GWINZ-1 XA /O XB RS AHEERE
I/0 Type(%iN) /2= | Bank Veco(V) HYSTERESIS | &7 7 % VRer
::\ég MOS3ILVTT BASR 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS25 B 1.2/1.5/1.8/2.5/3.3 | & i
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 | & %
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 | & %
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 | /& 5
PCI33 B 3.3 & o
LVCMOS330D25 | #iii 2.5 7 5
LVCMOS330D18 | Hiiit 1.8 7 5
LVCMOS330D15 | ¥ 15 = o
LVCMOS250D18 | . 1.8 = o
LVCMOS250D15 | #iiift 1.5 2 %
LVCMOS180D15 | #iiift 1.5 2 %
LVCMOS150D12 | Huig 1.2 & o
LVCMOS25UD33 | i 3.3 & o
LVCMOS18UD25 | Hif 2.5 & o
LVCMOS18UD33 | Hiiit 3.3 7 5
LVCMOS15UD18 | ¥ 1.8 = o
LVCMOS15UD25 | i 2.5 = o
LVCMOS15UD33 | #iifi 3.3 = %
LVCMOS12UD15 | #iifi 1.5 = %
LVCMOS12UD18 | #iifi 1.8 2= %
LVCMOS12UD25 | Hiiifi 25 2= %
LVCMOS12UD33 | #si 3.3 7 5
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3 BRI 3.3 iy N\ A A

3.3.21/0 Eiﬁ
Kl 3-5 5 GWINZ £%1) FPGA 7= i1 110 38 551 % 540 o
3-5 /0 BEHHTFEE
TX | TRIREG >
GND [—>
» SER g R
ISI
.
K 3-6 s GWINZ £ %1 FPGA 7= 51 110 B AR5 N 5B 57 -
& 3-6 /O IZEMATEE
> cl
> DI
ODELAY » IREG > Q
g
»  |[EM N IDES 5l Rate
Sel > QoQm
# 3-3 IRONE
Ui 44 I/O 1P
GCLK f#INfE 5 -
cln Input GCLK M N & S EESH UG842
GWI1NZ-1 #1# Pinout F##.
DI Input 10 MRS, E#EM A2 Fabric.
Q Output SDR #ihh IREG #1555 .
Qo-Qn-1 Output DDR fibd IDES #ii {5 5.
!

[1] 24 CI £ GCLK A\ Fit, DI. Q & Qo-Qn-1 ANEEME M 10 g N A F o

GWINZ %% FPGA 7= 511 1/O 3B 45 1 4H s e i B 4 s
FEIR{EIR
3-7 NIEIRFH: IODELAY . GW1NZ %% FPGA 7= 5 A 110 #if

DS841-2.0 12(46)
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3 ZE Ay

AN
N

3.3 fiw A\ i Hh A

DS841-2.0

4 IODELAY fith, SIL3RAL 128(0~127) P 4EiR, — DI ER I A 218 30
PS,
3-7 IODELAY REHE

DI b DO
DLY UNIT
SDTAP [ »
SETN [ » DLY ADJ [ > DF
VALUE [ >
A PR 2B IR ) 7 3
o A TEH
o ZIAEH, PS5 IEM A — Al R S S EAEE 1, IODELAY ANkE

(5 IR FH e A A H
I/O 78

K 3-8 ¥ GWINZ %% FPGA 7= 1) 110 7 astkith, GWINZ &%
FPGA 7= i IR 110 #FR AL il gt N\ 27 /745 IREG. FiHH 27 /725 OREG
N BHAE 1) 27 728 TRIREG.

3-8 GWINZ i /O HE{/~=E

Db Qo

e

=

!

e CE LI NK T4 2L(0: enable)sl i L F4%%(1: enable).
o  CLK A AZwFEN ETHIR A 3R B H Ak 2 o

e SR LA NIFEIE/ G SET/RESET s ik (disable).

o AAEAN T LAYnAR N T A7 45 (register) Bl 2% (latch) .

ENAFARIR
BORE LB (IEM)S2 PR BORE S 0y, A i@ A DDR #45C.  nl&] 3-9 Jir

7No
3-9 GWINZ i) IEM ~EE

CLK [ >——r ——1 > LEAD
DL >—— IEM —— JMCLK
RESET [ >— —1 > LAG

13(46)




34N A 3.413C B4 (GWINZ-1)

i3 DES

RN VO BRI T 1 AR R 9% DES, F& T 10 BRIy
e

$ L2 SER {2k
AN I /O SBERAR AL T W1 210 1L B8 SER KM, SEE T /O IR
R
3.3.3 /O BEI{EER

GW1INZ #%] FPGA F= /i) 110 i Fr 2 fp TR & —Fh TR
AR, /O A ABCE s 5 IG5 INOUT (55 A= H1E 5 (i
—AEHPHEHEES).

GW1NZ-1 1% 1 IOR6(A,B,C....J) A3 #F 10 124 .

KT GWINZ M2 T/ER, 1E25% UG289, Gowin n] gmtzis &
JEI(GPIO)H ) 57 o

3.4 I3C B&iRR (GWINZ-1)
3.4.1 #2

GW1INZ %% FPGA #:4E Nk 13C sk as it %k, S2#r SDR 4
Ko 13C BLLHEIFIHE 12C K1k, [FN BAMRThEE, EER, aly Bty
M. GWINZ %751 FPGA #844 N #111) 13C M 215145 MIPI B 13C M2k Wi,
KR 27 883: 11, 2#F 13C SDR Master #1 13C SDR Slave TAE#ER.

3.4.2 %54
I3C SDR Master

54 MIP113C 1

S 13C Hb kAt HAG I 5

% #F Single Data Rate (SDR) i@ {E#i;
I e BE AR SR Z2 W] ik 12.5Mbps:;
FrAERREE . ik, EEREMNEE R
TG, KR FE S AR

Y FF SETDASA 5 ENTDAA 77 Uit 7sh A Hb k4B s
SRR R IR R T AE

TP (In-band Interrupts);
TEHGEN (Hot-Join);

R RE IS B A k4

S #F CCC’s i % ;

YR AR SCL %

% 12C Slave;

KT e,

DS841-2.0 14(46)
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3 Hffr e

3.413C B4 (GWINZ-1)

I3C SDR Slave

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
343 IwAES

4 MIPLI3C Wi

FEAE AR AN B S

B o N2 S w1 =5 = e o Rl P

¥ SETDASA 5 ENTDAA 75 S\t 1T 5has sk /i ;

Bl R IE B TR 5

K2 1Bl B¢ Hot-join Hii#, # %4> Slave &2 1Bl g Hot-join HiiE, Mk
S UNIDETR IRV ES

fii'® Slave EfSHbE;

KT

I3C MEBR ()3 55, AR, N2 SR iE i e S5 e B S

% IPUG508, Gowin I3C SDR IP /7 /151 »

DS841-2.0
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3 ZE Ay

AN
N

3.413C B4 (GWINZ-1)

® 34 LPCIwmOES

i 11 44 R J7 1A Eiipa

AAC Input H ACK N X E , HAkES
AAO output i ACK 55

AAS Input WE ACK N, ks 5

ACC Input THRIEL RS, RS
ACKHS Input W E ACK = B H (]

ACKLS Input W B ACK I H i [H]

ACO output e SRR

ACS Input WEESERERA, Bk ES
ADDRS Input W H slave Mtk

CE Input I B RS 5

CLK Input LN EZR TN

CcMC Input ERR W& HEN Master, HUkRE 5
CMO output % 4% Master %t}

CMS Input B AN Master, Hikrh{ES
DI[7:0] Input EAEIEIIN

DO[7:0] output s

DOBUFJ[7:0] output GATER

LGYC Input TR ETE IR ST 12C BE, Bk E S
LGYO output iy A ETE TR N 12C

LGYS Input WE MATE I RN 12C, Bk E S
PARITYERROR | output RIS R TR N E S

RECVDHS Input T B FSCHIE e LTI (R
RECVDLS Input T B SR K FL P I [R]

RESET Input SR, AR

SCLI Input 1I3C AT g

SCLO output 1I3C AT B £

SCLOEN output 1I3C £ 47 st Ay H A e
SCLPULLO output 1I3C 4 47 i I iz o1
SCLPULLOEN output 1I3C H 47 BB L iz i HE 5

SDAI Input 13C HATHAR A

SDAO output 1I3C A AT 54k i

SDAOEN output 1I3C A AT 4040 i H A e
SDAPULLO output 1I3C S ATHURE Ehi
SDAPULLOEN output 1I3C A ATHUHE b i i fd e
SENDAHS Input BB R Lk iy E AT
SENDALS Input W B 3% i R A HE T ]
SENDDHS Input T BRI B v R )
SENDDLS Input W B R BRI P )
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3 Hffr e

3.5SPMI Rk (GWINZ-1)

Uity 1 44 F5 77 I Eiiipa

sIC Input WERGHWIERGES

SIO output Wi RETWES

STRTC Input kR START fr & &, HkiiES
STRTO output i START 4>

STRTS Input wWHE START w4, HIkM{ES
STATE output Y 9IRS

STRTHDS Input B E START @& PR FRHS 7]
STOPC Input JEFR STOP iy & W E, HhkMES
STOPO output i STOP iy 4

STOPS Input wWE STOP x4, HlkfEs
STOPSUS Input BE STOP fir 4 57 i ]
STOPHDS Input ¥ B STOP fir & -5t []

3.5 SPMI =it (GWINZ-1)

3.5.1 #iA&
GW1NZ %% FPGA 7= 5Nk 17 SPMI 422 Rk,  [FINH AL SPMI 45 )
#% 1P, CHHEN Master JEit SPMI £z 126 45 Slave 28 (h3E 4T IR E
FH, [EB S FRE N Slave #5541 FPGA B HL IR HE
GW1INZ %71 FPGA 7= 5 SCHeP 7 i) i, — i@ lif 1/0
VCCEN Jlfr, 5 VCCEN 24 0 HymHe 3= H T, 5 VCCEN 4 1 Bl
FPGA FHJFIEHALH,; A4b—F it Master &i% shut down i1/
AW = FLE, TU\L_L_ Master %1% reset / sleep / wakeup s 2 1% & FPGA
F YR, thrrPl@Eit SPMI_EN 15 S &bk 5 Xk Z FPGA FHI .
SPMI il g R, WER, RS, NFEESIEAE S
HZ% IPUGS29, Gowin SPMI /7 15H
352 iwOES
& 3-5 SPMI #EOEE
iy 1 22 R J7 1A it
SPMI_EN input SPMI (55
SPMI_CLK input RGN EMES
SPMI_SCLK inout SPMI B ATH i {55
SPMI_SDATA inout SPMI ST H¥E (55
DS841-2.0 17(46)
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3 BRI 3.6 HUIRish S BEHL Al A B b

3.6 RIRFFSHEN g5 1R
3.6.1 Bifr

GW1INZ 5% FPGA 7= it 7 F & HHREFS LA e BTR . 1XLL
T an PRI BB HE Y], DATIIIE SN, AR FPGA FEZIH . PREAR
HNEIRERSFENLA 5 (BSRAM). 7 FPGA 451 1451 BSRAM 4k (5
3 CFU i & . &> BSRAM L & 55 18,432bits(18Kbits). #&{H 5 il
e B R Single Port, XU FIAx Dual Port, £ XU AR X,
Semi Dual Port, [Elfb/7fitigstizt, M EN FIFO 22147

F 8 WP SRV TR A P st Re w5t 7 ORFE. BUR
& BSRAM $2fiL (1) % F Thfe :
o 1B K& 18,432bits
o 4Pk F| 170MHz(7E Read-before-Write iz~ 100MHz)
e Hiu 145 Single port
o i 5\ Dual-port
o (Ui iR Semi dual-port(—/Mig 3L, H—5E)
o IRULRIIGAL Parity Bits
o LN AF Al ROM
o R TEEM 1 ALF] 36 1L
o NIRE I B #E/E Mixed clock mode
o TVREEWETEE Mixed data width mode
o TEXFT LA A i i i A Enable Byte
e LS Normal read and write mode
e iEJ5 5 Read-before-Write mode
e i#’E Write-Through mode

3.6.2 FiEROLERER

GW1INZ R %) FPGA 7= i I BUIR B A BE AT i 2% 1T 52 58 2 R ) B0 5
Nz 3-6 s,

DS841-2.0 18(46)




3 Hffr e

3.6 HUIRER A BEHLAT fif A B

DS841-2.0

% 3-6 FRARRECETIR

L R X A 5K 1 Dy i LA
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
2Kx 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32
2Kx9 2K x9 2Kx 9
1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36
!

[1IGW1INZ-1 Z5A AN SRR AR

BimO#EN

7 B DR, BSRAM 1 LLZE — AN 4P yA % BSRAM #E4T 15288 5 #1F .
EERAET, 5 NREIESER BSRAM (It . R ER SR
(Normal-Write Mode)Fl13l 5 15 =X, (Write—through Mode). 4% H 27 17 28 55 %
(Bypass)if, #i&uh HILTE R —ANi8h i B .

T B AL 2 A v 1 HE P S AR S A IR 1 2% UG285, Gowin 17 fifi 2%
(BSRAM & SSRAM)H F#E6F5 -

Wim Q=R

BSRAM 37 8 X0ty AR, AT 9 A4 s A5 0 #4E
o N I [E] I
o /N K [EI B Ak
o (LA —ANum A S

T X0 1A% 2 A i 11 7~ 2 B S M S i iR T 5% UG285, Gowin {7 fifi 28
(BSRAM & SSRAM)H F 365 -

P AR

£l X3 1 AT 57 468 [ I (RS2 A0 5 AR o B2 6] [8] — i A Re e 5 4,
R ¥ A5, B ik,

TPl W A 2 ) g 1 7~ =5 B A S i 1 2% UG 285, Gowin {7 fi
22(BSRAM & SSRAM)H F #6F5 -

HigER

BSRAM Wit B Al i fE i s . P nll i g ge v aa A Sc s, i@
g m LR WAL R fi et . 7 i 24240t ROM RN Z, dm AVIUG
et . TE 28 b HL R AR I SR 5 W) G AR AR o

£/ BSRAM 1] it & it — 1 16Kbits ROM . & T H sz = 1o 1 7~ s &
K VEYIHEIRIE S UG285, Gowin 7if#2(BSRAM & SSRAM)H F $5F5 .
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3 BRI 3.6 HUIRish S BEHL Al A B b

3.6.3 FliEs RS HIREEEE

GW1NZ Z 51 FPGA 7 fh [ HUIR A BE A LA i as A5 AT SCHp IR 5 2l 2k
T8 PEARAE o AEX U RS 2R Dy e ST, A0S [ it 98 B T AANIAL,
(B EAZ SR 3-7 A1k 3-8 MIBCE RN

& 3-7 X RIS HIE R E SR

S 5 i 1
16Kx1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 2Kx9 | 1Kx18
16Kx1 | * - - - -
SKx2 | . . . .
AKxa |+ . . . .
Kxe |+ . . . .
Kx16 1~ . . . .
2Kx 9 * *
1K x 18 y y
!

PRI 7 RN SRR
3-8 IR RAEEHREEEEETIFR

e
LU
16K x 1 8Kx2 | 4Kx4 | 2Kx8 | 1IKx 16 | 512 x 32 2Kx9 | 1Kx18 | 512 x 36
16KX1 * * * * * *
8KX2 * * * * * *
4KX4 * * * * * *
2KX8 * * * * * *
1KX16 * * * * * *
512X32 * * * * * *
2K x 9 * * *
1K x 18 * * *
!
WA “*” IR LRI
3.6.4 RGN INEERC B
AT ok 0 A5 BT SR e BSRAM B T RIS IS . A4
W O SraT SRR I A, A SR S B 0 IE R, to T DL Sk A7 i
$ep
3.6.5 [ElZHR1E

o T FHUIRFF A AR AR A N\ ZF A7 28 PR 2 BN
o i A AE A A AR IR 4 A7 A A 1 FH P i vt R
o i FF {748 1] 55 bypass-able.
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3 Hffr e

3.6 HUIRER A BEHLAT fif A B

3.6.6 LEHI1FR

BSRAM 37 £ I HF RSN IAFE a3 W) 61k . 782 L i FEd, BSRAM
RTRENUIRES, FrABdEH N 0. MRS WE T Rt s ROM.

3.6.7 BSRAM &%

DS841-2.0

BSRAM T £f 5 R, AHE 2 FhiszffEmi (55 #1558 Bypass
Mode, /K3 PipelineRead Mode)fll 3 Fh 5 #5148 3 (1E % 5 1 1
Normal-Write Mode, JEE#H5: Write-through Mode, %¢if)a Sk :
Read-before-Write Mode).

IR

M BSRAM 52 Hi %4 mT DL i B H 27 A7 28 4 HH B4 1 i i 2 A7 AR
e
TRIKRAET

TERID B NAF A, (H R % 27 A7 2% o PO U n] SR04 5 1 e K 36
Ao
ERIER

AN ¥ AR ARy, B PR B AR A7 %5 (Memory Array)ff)%r H .
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341

A
e
N

, 3.6 BUREH A BEHLAF fifs AR

3-10 im0 PARIRO RN in OER THRKEER

AD I Pipeline

nput Memory
0] [ — Registerj> Array i> Reglsterj‘>Do
WRE —»

w [ N

OCE
—1ADB
— Input
CLKA Register
DIA T Input ——
Regri)ster M:morv | ClKB
— rray
ﬁ Pipeline |
Register |
<4—OCEB
DOB
DIA ——— —1DbB
ADA —— Input —— Input (——ADB
wrea—» Register Register <«——— WREB
Memory
CLKA Array CLKB

Pipeline

Pipeline
Register Register 4—— oOcCeB
OCEA—»

DOA DOB

SHERN
IEHE SR

XA AT IR 5484, i R EUE A . BRI A
PRAE 1323 1T

BEER

FEMOREECR, 6 — i LT SRR, 5 NHE & ML w1 %
i

FEEERA

FEREREICT, Ao AT S B AR, JEOR A ot 2 H BLAE i 11 )
M, SAEHE AR T,
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3.6 HUIRER A BEHLAT fif A B

3.6.8 Bf#iER
Z% 3-9 hi H T ANE BSRAM # X T a] e ) B ap A =

= 3-9 MR ELE SR

A A 2 X AR 2 Fhy ity A By AR S
BT BB Yes No No

B/ 5 I AR 2 Yes Yes No

F CEFBEEEL | No No Yes
LRVA:NE L

B 3-11 SR 1 AEX i ARG RS2 i b A AR 2, o A — 4
AL CLKA S 52 1o A FIPTA #7474, CLKB {55 1% 1 ¥ -

B T A & A7 o
& 3-11 IR PRI
WREA WREB
v |
ADA [ 1 ADB
) — Rg‘g?;lr — — Rg‘gl?s‘i‘;r L oe

Memory
Array
CLKA CLKB
Output
DOA ¢ ’i Output |4 P j> DOB
Register Register

T

WREA WREB

SRR

K 3-12 o 1 72Dy B AR T B 32 5 b A A 2 4 o 1 % —
AN S (CLKAYE S 1w H A 5 AR Sk S 55 5.
I B (CLKB){E 542 1 % M B A3 4 . B A (e e s 5 .

3-12 IR ERHMRR
S Input
Register
Input [ —— Memory
CLKA —» . CLKB
Register Array

j>| Pipeline | _

Register |
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3 LRI 3.7 H INAF B (GWINZ-1)

B O B $h4E s
3-13 o 1 B F1 N B =
3-13 Bim O R SHERN
WRE AD
v
I::> Input —
! » Register | |
Memory
CLK |
Array

po =] Qutout [\
Register

WRE

3.7 A RIAFHIFE(GWINZ-1)
3.7.1 ¥4

10,000 k5 751y Jii] 1

2N 64K bits

HRL 10 4F B IR A7 RE /1 (+85°C)
SCRFUTHERR: 2,048 75

PR T R/ 5 AR

B A% : 40MHz

FEEIERE: <16ps

TUHEBRITA]: <120ms

L

- UEEE: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- SEEAERRERE: 12/12mA (KO

3.7.2 &R
GWINZ %1 FPGA 7= 5 I 7 TN AT 43 D8 AR R DhFE AR = A
o EABRA S INAEERVOIRES NIT I, 28 b i J5 AT kA7 B 4, fns
BrRIE/ S . 8 P INAE A SCRED) 0 21 5 PR A
o (XIFEM I P INEERVVIRAS MR, Al E KB ThEE, Pl
#] SLEEP & AT Ash S TIHIRAS, TP/ . RIDFEH P INAF D3
FRIRASR, A AR P NGE R, AT TR R 5 e .

AR E AT RRAS R LS5 1R P INAE IR L, PRSI 25 3R
3-10.
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3 Hffr e

3.8 W4

& 3-10 BRI A RNFERN
T AR RS RS  PE A HEER
C6/15
LV
i 7% ASCFF o C5/14
ZV A C5/14
12
(R D FER el ZIESIEA ZV A 3

KT GWINZ-1 2848 H PN BRI E 21V E4015 5, 1ES% UG295,
Gowin [NA7 % JE(User Flash)H P 4556, HAE SH P INAA R R E SEH
BRI N KR, HSEIZT WAL 3-1 38 H 2844

3.8 B4
T4 RN Al IR ED B SRR I 2 RS, 155 % UG286,
Gowin I} £ % 5 (Clock) H F 35 7 -
3.8.1 £ HAT$hpRL%

GCLK 7£ GWINZ-1 #3Fh 2 2B 045, /i Ls RIANZRIR. BN %
FRHZMAE 8 4~ GCLK M%%, 4 GCLK A 12 ANkt 4fyF . GCLK f)R] ik it
B AALRE P A0 B i N IR S S8 A 2R W IR, 5 5 T O i O\ T L
A IS e e
3.8.2 fiitHER

GWINZ-1

B PR 6 — R S s i B %, fRT AR BUAH A (PLL, Phase-Locked Loop).
FIFH A5 N () 225 I B 5 5 11 B0 B PN R 35 15 5 I 2 FAH A

GWINZ ) PLL fRERRES SR (L n] LLER & (I BRI, T8I AC BRI 2
HOr] DLHEAT I b BB 3 R B (AT 73 40) . AEOL RS . o5 2 LE I A S T e

PLL #5125 M AE a1 3-14 A
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3 Hffr e 3.8 BT 4

3-14 PLL "EE

IDSEL[5:0] ODSEL[5:0]
|
G {6
\ LOCK —
Detector L LocK
CLKIN » IDIV —>
PFD \ g —
> CLKOUT
+ —>» VCO —>» VCODIV >
ICP

CLKFB [ L)
> CLKOUTP
FBDIV —>] «— LPF |e> PS&DCA >
>
1 t | D/I3V > CLKOUTD3

FBDSEL[5:0] [ >——% ‘:

SDIV
> CLKOUTD
| Ja A Ja g

|
| | | |

| A

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL % %€ X1k 3-11 Fios.
% 3-11 PLL 3O E X

it 1 44 55 R
CLKIN[5: 0] LTIPAN SH I Bl
CLKFB LTIPAN S Bh N
RESET LTI PLL 4=¥E AL
RESET_P LI PLL 57 (Power Down) 5%
IDSEL [5: 0] LN A IDIV AE, J5HE 1~64
FBDSEL[5: 0] |#A A4 FBDIV 8, TiF 1~64
PSDA[3: 0] LTIPAN BAABA R (BT 2K
DUTYDA[3: 0] | %A A o 7 B (R B 20
FDLY [3: 0] A CLKOUTP ZhASIEiR ¥ il
CLKOUT it TEARAT AN (7 2 BV B e B b
CLKOUTP it AR AN 7 2 B B B e A
N K H CLKOUT 8 CLKOUTP 43 4fiiist 4 (i1 SDIV
CLKOUTD Lingan PN TN
N K F CLKOUT =k CLKOUTP )43 43kt ( 1 DIV3
CLKOUTD3 | fitt S, DIV3 A B N 3)
LOCK i PLL #EHi; 1 Roa8iE, 0 RRKB

PLL &% 0 e E 5 0] LB 480 PLL A0 dm N, ta] DL i@ it ¢
L A ERNAME S BN AE S B EEIEE S . PLL FRR(E 50T
PLAEANES PLL SsE S I IR s N, tr] DU B 282k 2 11 4 R In s
S AR EME S BB T .

GW1INZ £%] FPGA r= /it PLL 66155 4.4.6 B T 451

PLL A N8 CLKIN 33E47 15 1 3 (A 0 400D, 1+ A A R .

1. feikout = (feekin*FBDIV)/IDIV;
2. fvco = fekout*ODIV;
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3 Hffr e 3.8 BT 4

3. fCLKOUTD = fCLKOUT/SDIV,

4. wrp = feukn/IDIV = feikout/FBDIV .

!

o foukin AT EF CLKIN Hi%

e fokour A CLKOUT F1 CLKOUTP 44

e foikoutn N CLKOUTD HH4f45i%, CLKOUTD J}y CLKOUT 4345 5 F B 4

o fpro N PFD $AHHIR, fero i/MEA/NT 3MHZ,

Rl el i@t E % IDIV. FBDIV. ODIV. SDIV k45 2| BH AR K 4= 5 .

3.8.3 SiRATHf

GW1INZ £%] FPGA 7= & i) i it 8 HCLK 7] L HF 1/0 58 it Re %
ParEs, e T Ve R S [E 25 BB S e D vt i, i 3-15 ATaw
HCLK %5 ] H T %1 10 Bank.

[# 3-15 GWINZ-1 HCLK ~rEE

/0 Bank0
| LB |
.
3
R % g
=
/0 Bank1

[ JioBank [[]Hoik
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3 Hffr e 3.9 K&

3.9 &£

fEN% CRU I RGRR 78, GWINZ #7471 FPGA 7= ittt 7 RIE 5 1
KRB, G TR Mg, BEREM e R B HNES .

310 £ /{EENL

GWINZ %41 FPGA =i P& — LN RRENMML, BHRER
PSRN AR AR, W ERD B AR E AL, CFU AT I/O Hri e f7 8%
AL A E

3.11 miEECE

GW1NZ Z%] FPGA 7= i 37 £ SRAM 4721 Flash 4i#2. Flash Zmfafi
R EESCEF AN Flash 4wt 52 %5 F 4 Flash ZfE. GWINZ 28457 ¥ DUAL
BOOT #xX, JNH FHeft 7 —Fra ik, 7 nr URYE B & 7 ZH R E 2L
PE & A EANE Flash H .

GW1INZ #%1| FPGA 7= Bk 1 3k St i@ i JTAG Be B4k, 1837
FFE =2 SR 11 GowinCONFIG it B, FHF£ik 6 fiil: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. Fi #ef5 3 4%
JTAG 1 AUTO BOOT #ix. #4115 Hi5 5% UG290, Gowin FPGA /4145
FE & F A

3.11.1 SRAM Zw#=

GW1NZ %% FPGA 7=/ ff) SRAM 4w fe, fhk oG FEEH FERE
Bl

3.11.2 Flash 4&8%%

Flash %2 (B0 B BB £ - N Flash B0, FEE, EEHERM Y
M Flash ¥.ooi%i% %) SRAM & #5T . 78 b HUS LA 2= R0 sl il BL5E B
PEIIECE , XA E 7 SRR PR S SRR 5 87 . GWINZ &% FPGA
P2 iR SCRFAMER Flash gu R0 XS a0, e kHE S % UG290
Gowin FPGA /=in 2 11 & FH-

3.12 FN &R
GW1INZ #%] FPGA F= Wik 7 — A Wik, BN s R4 g nd
e, B RS AT I £5%, AR Rt oA MSPI 2 FE AR 20 H A B 4y,
i AR B R 3-12 Fras.
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3 LN A 3.12 Fr IR

£ 3-12 R RIRA L 3ZRIE IR

K RS s i LERE S

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?
P

o [ MNamRER NS ANy 2.56MHz,
e [2]125MHz A& H T MSPI g2

B ERRIE ] LA P s R AR e, B G E TAESE, TR
218 64 FhbBpAEe . Far P a] Dhdad an R & S A 2
fou=250MHz /Param.

HA ¥ Param AL E S 4, JEHDY 2~128, R ST
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4 AR 4.1 TAREAF

4.1 THEFH

4.1.1 g3 mASEH
*® 41 B ZKIEE
B ik BAME | BKME
Vee (LN -0.5V 1.32V
Vcceo I/O Bank HELJE L -0.5vV 3.75V
Veex A I LT P T -0.5V 3.75V
- /0 -0.5V 3.75V
Storage Temperature A E -65C +150°C
Junction Temperature g -40°C +125°C
3!
[]78¥F-2V & (Vinvax + 2) V ORI I pd,  RFEEEF <20 ns.
412 ETIECE
R 42 EETIEEE
ER i) /ME - IN:]
v LV A HL s 1.14V 1.26V
CcC
ZV [RARZ 0.88V 1.0V
Vcceo I/O Bank HiJE 1.14V 3.6V
Veex LTIV 1.71V 3.6V
s (kg
Ticom /mm(ﬁﬂ'&) . . 0C +85C
(Junction temperature Commercial operation)
ghiE (k) . o
Tamo (Junction temperature Industrial operation) 40 +1001C

!
R [F) d) 25 ) B At e P R4 B 2% UG842, GWINZ-1 244+ Pinout F /.
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4.1 TAREAF

4.1.3 iR EAHE
#® 43 BEEARFE
SR iR w/ME BT = NE
TravP Vee BTHREZ 1.2mV/us | - 40mV/us
TrAMP_vcex Veex EFHRER 0.6mV/us - 10mV/us
Tramp veco | Veco EFHRIR 0.1mV/us - 10mV/us
4.1.4 IR
® 4-4 PAEIREHE
B Eiiipa % 1/O KA =N}
i NI FRL
Ihs (Input or I/O leakage current) 0<Vin<ViH(MAX) Vo 150uA
i NI FEL TDI,TDO,
Ihs (Input or I/0O leakage current) 0<VIN<VIH(MAX) TMS,TCK 120uA
4.1.5 POR %%
& 4-5POR BESH
EA i Eiiipa s B 1B
Power on Vee 0.8V
VPoRr_upP reset ramp up | GW1NZ-1 Veex 1.5V
trip point Vceo 0.9V
Power on Vce 0.65V
VPOR_DOWN g%svs:] rt?i?;p GW1NZ-1 Veex 1.4V
point Vceco 0.7v
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4.2ESD 1%

o
a3

4.2 ESD 14

DS841-2.0

% 4-6 GWINZ ESD - HBM

s GW1NZ-1
CS16 HBM>1,000V
FN32 HBM>1,000V
FN32F HBM>1,000V
QN48 HBM>1,000V
%= 4-7 GWINZ ESD - CDM

Eas GW1NZ-1
CS16 CDM>500V
FN32 CDM>500V
FN32F CDM>500V
QN48 CDM>500V
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4.3DC H SR

4.3 DC BS54

4.3.1 #EFT(EEE DC BS54
* 4-8 WETIEEEIRN DC BSHH4E:

ES i) A /ME WRE | RANE
LT /O I L3 (Input or | Veco<VINSVIH(MAX) - - 210pA
’ /O leakage> 0V<Vin<Vceo - - 10pA

I/O L4 i
lpu (I/OActivePull-up 0<Vin<0.7Vcco -30pA - -150pA
Current)
1/O T H
lpD (I/OActive ViL(MAX)<Vin<Vcco 30pA - 150pA
Pull-down Current)
S ARFRR LTI
FrEE L (Bus
IBHLS Hold Low ViN=ViL(MAX) 30pA - -
Sustaining
Current)
SRR e R T I
R4k i (Bus
IBHHS Hold High ViN=0.7Vcco -30pA - -
Sustaining
Current)
SV ARFRAR LTI
IBHLO ILH L (Bus 0=VinsVeco - - 150pA
Hold Low
Overdrive Current)
SRR e F T I
i % H v (Bus
| - 0<ViNsV - - -150uA
BHHO Hold High INSVcco M
Overdrive Current)
SR ORI A A R
VBHT (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
/O Hi%¥
C1 (I/O Capacitance) SpF 8pF
Vcco=3.3V, Hysteresis=L2HMR2 | - 200mvV | -
Vceco=2.5V, Hysteresis= L2H - 125mVv | -
Vceo=1.8V, Hysteresis= L2H - 60mV -
Vcco=1.5V, Hysteresis= L2H - 40mV -
o NGE Vcco=1.2V, Hysteresis= L2H - 20mV -
Viysy | (Hysteresis for Vcco=3.3V, Hysteresis= H2L[H2) | - 200mV | -
Schmitt Trigger .
inputs) Vcco=2.5V, Hysteresis= H2L - 125mV | -
Vcco=1.8V, Hysteresis= H2L - 60mV -
Vcco=1.5V, Hysteresis= H2L - 40mV -
Vcco=1.2V, Hysteresis= H2L - 20mV -
Vceco=3.3V, Hysteresis=
HlGH[l]’[Z] - 400mV -
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4 R 4.3DC H U

ES iR 1 wR/MA WORE | RKE
Vcco=2.5V, Hysteresis= HIGH - 250mV | -
Vcco=1.8V, Hysteresis= HIGH - 120mV | -
Vcco=1.5V, Hysteresis= HIGH - 80mV -
Vcco=1.2V, Hysteresis= HIGH - 40mV -
E!

e [1] Hysteresis="NONE", "L2H", "H2L", "HIGH"% <7t EDA ] FloorPlanner . BN i% &
I/O Constraints i) Hysteresis 1100, ¥ & 7747 W SUG935, Gowin & i/ HFEZ) 15
o

o [2]7F)3 L2H(low to high)iE iR R Vin #3251 Vivsts JF/3 H2L(high to low)i£ I/~ Vio
B FAR Vivst; HIGH R R T ) L2H A1 H2L 335, B Viyst(HIGH)= Vhyst(L2H) +
Vhyst(L2H). Hosm B~ .

/\/IH (L2H on)

Vhyst F

Vi (None) ViL(None)

<

IL (H2L on)

’< VHyst
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4.3DC H Ak

4.3.2 BSHR
R 4-9 FRSHIR(LV MA)
e ik M gAY
lec Core HJFHLI (Vee=1.2V) GW1NZ-1 | 3mA
o Veox HLYEHLIT (Veex=3.3V) GWINZ-1 | -
Veex HYEHLIT (Veex=2.5V) GWINZ-1 | -
lcco /0 Bank HLE HLIfi(Veco=2.5V) GWINZ-1 | -
® 4-10 FSHIR(ZV IRAE)
LK ik Mt $AE

DS841-2.0

GW1NZ-ZV1FN32C5/14

GW1INZ-ZV1CS16C5/14 S0uA
Icc Core current (Vcc=0.9V) gwl “ggm (F:';:;%Ilg 40uA
GW1NZ-ZV1FN32I2 30UA
GW1NZ-ZV1CS1612
GW1NZ-ZV1FN32C5/14 OUA
GW1NZ-ZV1CS16C5/14
Vcex current (Veex floating) gwl “ggm (F:';:;%Ilg OuA
GW1NZ-ZV1FN32I2 OUA
| GW1NZ-ZV1CS1612
cex GW1NZ-ZV1FN32C5/14 1A
GW1NZ-ZV1CS16C5/14
Veox current (Veex=1.8V~3.3V) gm H%%] g’;‘:’%g 1uA
GW1NZ-ZV1FN32I2 1UA
GW1NZ-ZV1CS1612
GW1NZ-ZV1EN32C5/14 OUA
GW1NZ-ZV1CS16C5/14
Icco I/O Bank current (Vcco=3.3V) gw;l “%%ﬁg’;i’%g OuA
GW1NZ-ZV1FN32I2 OUA

GW1NZ-ZV1CS1612

Note!

aFRBE, AP A flash I, "7 RASRPIAME Veex, B REIEH LAIE.

[ ]
o R NIE IR T AIERE
o  FINFEMIEM T R T MODE 4 J#l, MODE 4 i) PULL_MODE FHE & A

KEEPER.
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4.3DC H Ak

4.3.3 1/O HETEEH
R 4-11 1/0 EHEETIEEH
ok xR Y Veco(V) HAXTRAY Vrer(V)
BoME | BME | BOKE | BME | BEME | BKME
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 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 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.6 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.6 1.3 15 1
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_II 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.6 - - -
LVPECL33E | 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_II 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D Il | 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D_lI 3.135 3.3 3.6 - - -
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 H Ak

4.3.4 8% 1/0 DC B S454

3% 4-12 835 1/O DC S 4514
TR Vie Vin VoL VO!—| lotl | lonM
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 4
8 8
eMOSI3 | 0.3v | 0.8v 2.0V sev| OV Veeo 04V 12 12
24 | -24
0.2V Veeo-0.2V | 0.1 | -0.1
4 4
8 -8
LVCMOS25 | -0.3V | 0.7V 1.7V ey 0N Ve AV T
16 | -16
0.2V Veeco-0.2V | 0.1 | -0.1
4 4
0.4V Veco0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35*Vcco 0.65* Veco | 3.6V 2 12
0.2V Veeo-0.2V | 0.1 | -0.1
0.4V Veco-04V | -
LVCMOS15 | -0.3V | 0.35* Vcco | 0.65* Veco | 3.6V 8 -8
0.2V Veeco-0.2V | 0.1 | -0.1
0.4V Voco-0.4V | 2
LVCMOS12 | -0.3V | 0.35*Vcco 0.65* Veco | 3.6V 6 6
0.2V Veeo-0.2V | 0.1 | -0.1
PCI33 -0.3V | 0.3*Vcco 0.5*Vcco 3.6V | 0.1*Vceco | 0.9*Veco 1.5 -0.5
SSTL33 | | -0.3V| Vrer-0.2V Vrer+0.2V | 3.6V | 0.7 Veco-1.1V | 8 -8
SSTL25 | | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V | 0.54V | Vcco-0.62V | 8 -8
SSTL25 Il | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V | N/A N/A N/A | NA
SSTL18_Il | -0.3V| VRer-0.125V | VRer+0.125V | 3.6V | N/A N/A N/A | N/A
SSTL18_| | -0.3V| VRer-0.125V | VRer+0.125V | 3.6V | 0.40V | Vcco-0.40V -8
SSTL15 | -0.3V| Vrer-0.1V Vrer+ 0.1V | 3.6V | 040V | Vcco-0.40V | 8 -8
HSTL18 | | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | 040V | Vcco-0.40V | 8 8
HSTL18_Il | -0.3V | Vrer-0.1V Vrer+ 0.1V 3.6V | N/A N/A N/A | N/A
HSTL15 | | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | 040V | Vcco-0.40V | 8 8
HSTL15 Il | -0.3V | Vrer-0.1V Vree+ 0.1V | 3.6V | N/A N/A N/A | N/A
e
[ —> Bank 47 1O R ) DC H R §1) (£33 source Al sink): []—> Bank iy 1O ]t
EMABERT n*8mA, n E/xi1% Bank # 5] 11 10 &=
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4 AR 4.4AC FF KA
4.4 AC FFx$e
4.4.1 CFU FF&4514
%% 4-13 CFU N FES#
" THEE LR "o
2 ik - B
Min Max
tLuta_cru LUT4 2E£iE(LUT4 delay) - 0.674 ns
tLuts_cru LUTS5 ZEIR(LUTS delay) - 1.388 ns
tLute_cru LUT6 ZEIR(LUTS6 delay) - 2.01 ns
tLut7_cru LUT7 #EiE(LUT7 delay - 2.632 ns
tLuts_cru LUT8 #ZEIR(LUTS delay - 3.254 ns
- B/ AL B FF A7 A I 1] (Set/Reset to Register | 1.86 s
output)
tco_cru b 381 27 17 B 44 1 RF 1] (Clock to Register output) - 0.76 ns
4.4.2 Gearbox FF X454
3= 4-14 Gearbox FEFES ¥
TBD
4.4.3 BHRFD /O FF45iE
+ 4-15 IMERFF KB
47 | me 0 o
VA \)
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

DS841-2.0
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4 AR 4.4AC JFRF5 1
4.4.4 BSRAM }F;@ﬁ'l‘ét
%% 4-16 BSRAM BtFES&#
4k i BENH | gy
Min Max
{COAD BSRAN B Ao 280 45 b 1k /85 4 4 S TR] (Clock to ] 5.10 s
- output from read address/data) ]
tcoor BsRAM Eﬁ%*iﬂ%‘ﬁz&iau_ﬂjﬂﬂ‘lﬂ(mock to output - 0.56 ns
rom output register)
4.4.5 FARIRFT RIS
< 417 FARIEFEESH
FFR Al w/ME s RIfE YN
; s R H AT (0 to+ 85TC) 106.25MHz | 125MHz 143.75MHz
MAX m R H 2 (-40 to +100°C) | 100MHz 125MHz 150MHz
tor K P S L 43% 50% 57%
torar | FTHIETERELS) 0.01UIPP 0.012UIPP | 0.02UIPP

DS841-2.0
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4 HAURHE 4.4AC FFHFIE
4.4.6 SRR
& 4-18 BiIHETFFES Y
e A HEEER B w/ME = NIE
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZ 400MHZ
LV kA
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 640MHZ
CLKOUT 2.5MHZ 360MHZ
CLKIN 3MHZ 200MHZ
GW1NZ-1 —_ PFD 3MHZ 200MHZ
VCO 200MHZ 400MHZ
CLKOUT 1.5625MHZ 200MHZ
CLKIN 3MHZ 150MHZ
PFD 3MHZ 150MHZ
ZV hiA 13
VCO 150MHZ 300MHZ
CLKOUT 1.171875MHZ | 150MHZ
CLKIN 3MHZ 100MHZ
12 PFD 3MHZ 100MHZ
VCO 100MHZ 200MHZ
CLKOUT 0.78125MHZ | 100MHZ
DS841-2.0 40(46)




4 R

4.5 7 INAF HURURFE

4.5 A PIRNFR S

4.5.1 DC BBE ¥4
% 4-19 GWINZ-1 A FPiRf DC B S
S PNIEN . . | Wake-up
R =4 v .
e ZH Voo | Voox L il %At
—_" ] s /NIERE B,  GAE
R (W/I 25ns) 2.19 0.5 mA N/A 100%. VIN= “1/0”
G lcci@ | 0.1 12 |mA | N/A -
BB 0.1 12 mA N/A -
U R 0.1 12 mA N/A -
XE=YE=SE= “1” , 7t
v \ T=Tacc i” T=50ns ZI‘Eﬂ , 110
2+ S N
z;gj_ﬁ‘sigfi‘“zﬁ'“ lcco | 980 |25 | pA | N/A [ #L7% J9 OmA. T=50ns
Jo s A E B 2% 00 P AR A
/O A L R LS 2 LI
R IsB 5.2 20 WA 0 Vss. Veex fl Vee
K s A3 lrD 0 0 MA 7us Veex=0
HRE (H iR 25°C)
RN IsB 0.4 75 |pA |0 Vss. Veex fl Vee
KW=t 3 [5) MA 3.5us Veex=0
!
o [MXUCHEUE A E R HRE, WE RAE S & TP BiiiE:
o  [2]lcct 7E Tnew AN A HRIIS g2h i ST 5L
- AR Tnew< Tacc
- Thew = Tacc
- Tacc<Tnew - 50ns: lcc1 (new) = (Icc1 - lcc2)(Tace/ Tnew) + lcc2
- Tnew>50ns: lcct (new) = (lcct - lcc2)(Tace/ Tnew) + 50ns*lcc2/Thew + IsB
- t>50ns, lccz=IsB
o [BIATEMCIIFER ;' INAEH SRR
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4 R

4.5 F 7 INAF LS4

4.5.2 BRI FFE #1516

DS841-2.0

R 420 AR IRERFEY
H P ZH iR w/MAE = INIE FLAE
WCA1 - 25 ns
TC - 22 ns
U In) b [a] L2l BC Taccl® - 21 ns
LT - 21 ns
wC - 25 ns
S R 55 380 H0CHH A i 2 S B ) Thvs 5 - us
R A7 DR FF IS (] Trvh 5 - us
B AT ity DR B 1) (R AR P R ) Trvhi 100 - us
B AT B G A2 R S [) Togs 10 - us
Y e PR Fop A [A] Togh 20 - ns
Y FEI ] Torog 8 16 us
B VA4 B[R] Twpr >0 - ns
PERR AR R (7] Twhd >0 - ns
P15 5 2 5 18 I ST () Teps -10 - ns
SE FI 2 ST IN [A] Tas 0.1 - ns
SE ki) = HLSF (] Tows 5 - ns
iy 1k /S 4 S ST (] Tads 20 - ns
i1k /AR PR AR I ) Tadn 20 - ns
R PRAF I (8] Tah 0.5 - ns
WCA1 Tan 25 - ns
_— . TC 22 - ns
g?z‘éfﬁﬂﬁﬁﬂ%h fi BC o1 - s
LT 21 - ns
wC 25 - ns
SE ki ik Fa P[] Trws 2 - ns
K ST [ Trev 10 - us
HGH A7 B ) Trt4 - 6 ms
PR BT (1] Terase 100 120 ms
AR PR BRI ] Tme 100 120 ms
1 H B 5 W LA Y Wake-up B[] Twk_pd 7 - uS
REWLOR SRS (7] Tsbh 100 - ns
Ve &7 8] Tos 0 - ns
Veex PrEER [E] Ton 0 - ns
P

o [1]XELEE(E AT RE 2 B AT

o [2IXEHE NI HESE, ELPRa RS AL
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4 R 4.5 HI 7 IR AF B AUk

e [3]{Ef5'5 XADR.YADR.XE 1 YE 15 5 H %5, Tace KIFFAHIS (8] 9 SE 155 1 LR
B s DOUT # /A7 B BITE T — U0 RS E 46

o [4Thy B[4S BRAE AR BIECE N — KRR ERAE 2 BT/ SRARST(A],  [8]— ANl 7E T — IR
BERR Z AT REB S NP [F— MR ITTE R — IR EERR Z AT RERE 5 NP IR . 1XFH PR
HRERETReEHEN.

o [BIFTAMIIEAA 1ns [ LT TE AT 1ns (R BEIASTE]

o [6]#%HI{E 5 X\ YADR. XE fl YE 15 5 75 2 2D IRYF Tace IS [H], Tacc A SE Y EF-#T
TGS .

4.5.3 BIEFRT FE
B 4-1 EREER

XADR

XE

YADR

Dout

& 4-2 BABRIEER

SE /
ERASE
_.I'I'whd —

XADR
XE NS
YADR
YE
DIN

. . PR =T,
PROG i t - i S

oy oy,

NVSTR + £ + o EL_____;F_____
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4 R 4.6 Y4 I 5 b

& 4-3 BERZRIFEA

YE I
SE -
XADR I
YADR
— T

XE L T
ERASE 5: Twh £

o Twpr Tnws - Terase ;If, Tnhv b i Trgov L
NVSTR — % + i !

4.6 HRIZFE O FIRE

GW1NZ £%I] FPGA 7=/ GowinCONFIG it BT H £k 6 Fl, 55
H s, XUE s, MSPI#. SSPI . CPU #:= & SERIAL
I, IR RHE S % UG290, Gowin FPGA /%145 4 FE i & F- 4 -
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5 BT 15 S 5.1 #in s

5%%1#1'“11.:. 2

5.1 a8t &

5-1 Bfr e R 5 ARl -

GWINZ - XX X XXXXXX ES

Product Series

GWI1NZ Optional Suffix
ES Engineering Sample

Core Supply Voltage Package Type
LV 1.2V FN32F (QFN32F, 0.4mm)
ZV 0.9V CS16 (WLCSP16, 0.4mm)

QN48 (QFN48, 0.4mm)

Logic Density
1: 1,152 LUTs

5-2 k& 75 ERH - Production
GWINZ - XX X XXXXXX CX/IX

L Grade
Product Series | C Commercial 0°C to 85°C
GWINZ | Industrial -40°C t0100°C
Speed
Core Supply Voltage 2 Slowest /3 /4 /5 /6 Fastest
LV 1.2v Package Type

ZV 0.9V FN32' (QFN32, 0.4mm)
FN32F (QFN32F, 0.4mm)
CS16 (WLCSP16, 0.4mm)
QN48 (QFN48, 0.4mm)

Logic Density
1:1,152 LUTs

E!

o [1] FN32 HE NIHRA .
o T EMFMEEEE LM RINGE RIESH 2.2 - MmEEFIR K 2.3 HEELFIR.
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o  GWINZ RAEE > 831 F LS JOR FIXURAR IR, U0 C5/14, CA4/13 55 . i Fr i R H
e TNV FRE, BT AR 5 R mT LA [ I A2 36 A2 ok B HS (D AT S (C) e Tk 2 i
i 100°C, f Mk d il 85°C , it LA — 3t J G 8 7o Ml 45 S FH v A 3 P2 55 20 5.,
AE MV G N A LS RN A 4

o IR EEAF I/ B O (LittleBee®) Sk A 1 AR RO kA M F IR AN -

5.2 E RHRIR

iz AR A R BN T AREE R, Wi 5-3

& 5-3 SR fFERFRIR
i °
o : «—
GOWINI%'IE E\Q/]éNZZCZX:}_ s Part Number
Part Number — 1% GW1NZ-ZV1FN32C6/I5 YYWW <«———— Date Code
Date Code —> YYWW LLLLLLLLL®$T— Lot Number
Lot Number —» LLLLLLLLL

!
FEAETE—ITEE —4TH9A “Part Number” .
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