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1.1 FPARE
GWINZ &%) FPGA 7= s F M + B =3 54K GWINZ R4
FPGA 7= WA . P2 B E R, NSNS B DL 2 k3T
ER. WP PG TR = 518 GWINZ R4 FPGA 7= i DL A A4,
BTk A .

1.2 $H3<3CHE
JE B E 2k AR www.gowinsemi.com.cn T UL R # . BEELLT
AH R SCHY -
DS841,GWINZ #% FPGA 7= /i Buds F it
UG290, Gowin FPGA 7= i 4 fefic & Tt
UG843, GWINZ %% FPGA 7= i35 54 Tt
UG842, GW1NZ-1 2844 Pinout /it
UG844, GW1NZ-2 2844 Pinout /it

arONPE
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1 RFARFM

1.3 RiE. 4ingiE

1.3 Ki&. EREIE

x 1-1 A T AT BRI A SR L AEng i AR .
F 11 RiF, GEBE
RiE 08T | 20 Epd
EPGA ;E%Mmmmmmmee B35 TR KA
CFU Configurable Functional Unit Al fC B ThRE T
CLS Configurable Logic Section ] il B
CRU Configurable Routing Unit YRR GeLE H T
LUT4 4-input Look Up Tables 4 BNEHR R
LUT5 5-input Look Up Tables 5 NERE
LUT6 6-input Look Up Tables 6 AT E
LUT7 7-input Look Up Tables 7 MINERE
LUTS 8-input Look Up Tables 8 FINEIRE
REG Register AT
ALU Arithmetic Logic Unit HARZHE R
[o]:] Input/output Bank i N30 H B
BSRAM Eﬂlg;kof;atic Random Access otk 8 25 B AL i e
SP Single Port 16K BSRAM 16K i 1 BSRAM
SDP Semi Dual Port 16K BSRAM 16K Xk 1 BSRAM
DP True Dual Port 16K BSRAM 16K Xt 1 BSRAM
DQCE Dynamic Quadrant Clock |z g IRat i it
DCS Dynamic Clock Selector NS Pk PEAS
PLL Phase Locked Loop VRN
SPMI iﬁ?;\:ePower Management AL R
GPIO Gowin Programable 10 Gowin 7] 218 FH & 1
CS30 WLCSP30 WLCSP30 *f#%
CS42 WLCSP42 WLCSP42 &f%%
FN32 QFN32 QFN32 3
LQ100 LQFP100 LQFP100 %%
LQ100X LQFP100X LQFP100X 3
LQ144 LQFP144 LQFP144 H}3
LQ144X LQFP144X LQFP144X H} %
MG160 MBGA160 MBGA160 F}3¢
PG204 PBGA204 PBGA204 #f3%
MG132X MBGA132X MBGA132X Ff#
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2.1 FEHAR
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2t

7z Gk GWINZ #2741 FPGA 77 i /2 i 22 SR /N B 16 °(LittleBee®)
T —RARThRE ™ i, BAIRIIRE. R, Bt Esh. E5 k. S
i, BRI R IEER A, AT N TS Tkl

MU 47 S5 4

B SRR [ T B R R — % FPGA BT R ES, i
GWINZ %% FPGA 7=, BEB5ER FPGA 44, Ai&. sk, PAEiEii
A R R 3w A

55nm i A NAFE L ZE

LV kA : SCFF 1.2V % HE

ZV WA : CRF 0.9V i HE, FSHERBIEIFTS SR 4-10.
R BT I

SCREENASFT IS P INAT

o HHYFEHIMEL (GWINZ-1)

SPMI: R&GHEE D
SLOE I VCC A VCCM 4% Jilr

o MH/NAHIE (GWINZ-1)

XHRERASFT B

64K bits

B o : 32

10,000 k5 5 J& HH

i 10 A EE R A7 RE J1(+85°C)
YHRFULERR: —T1 2048 7Y
BER[E]: oK 25ns

HLI

BERE: 2.19mA/25ns (Vcc) & 0.5mA/25ns (Veex) (Max)
SEAEHERREEE: 12/12mA (Max)
PUE TR BRI S A

P AR . A0MHz
FEERER ] <16ps
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2.1 R AR
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- JUHEREETTE: <120ms

JEHFW? 5 (GWINZ-2)
10,000 K 5 Z5 i JA A

-t 10 FER R R AT RE J1(+85°C)

- H¥Efrvi: 32

- ATEE: 256-Byte

- TUERAES): 2,048-Byte

- %ﬁﬁﬁﬂﬂ <16us

TUHERRITTE]: <120ms

MIPI D-PHY RX fi#% (GWI1NZ-2)

- ¥ MIPI CSI-2 #1 DSI, RX #&ff#:0

- 10 Bank1 32 MIPI D-PHY RX

- MIPI & 4i# % AT 75 1.5Gbps

- SCRREZ DU AR @ TE AN — A ) o

B MIPI D-PHY RX/TX (GW1NZ-2)

- % MIPI CSI-2 Al DSI, RX 1 TX #8422 11

- 10 Bank0. 10 Bank3. 10 Bank4. 10 Bank5 3 ## MIPI D-PHY TX,
e Z 01k 1.5Gbps

- 10 Bank2 SZ£f MIPI D-PHY RX, f&4ii# 2 nl i 1.2Gbps

THREZ O bR

- GWINZ-1: LVCMOS33/25/18/15/12; LVTTL33, PClI,
LVDS25E, BLVDSE, MLVDSE, LVPECLE, RSDSE

- GWI1NZ-2: LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/18 I,
SSTL33/25/18 Il, SSTL15; HSTL18 |, HSTL18 Il, HSTL15 I; PCI,
LVDS25, RSDS, LVDS25E, BLVDSE, MLVDSE, LVPECLE,
RSDSE

- R G T IRk I

- X¥4mA. 8mA. 16mA. 24mA ZIRENfE

- JRAtEH{E S Slew Rate

- PR S T RS R IR I

- XA 11O 1RSI ) Bus Keeper. i/ Nz HLFH & Open Drain
o A 126 T

- SRR

- PCHfil%, SHF SDR #R

REFr =S, AXRES WA

$*mﬁﬁﬁﬁ$m

- 4%\ LUT(LUT4)

- X AR

- XEBA TR

- RS

X2 MU B S BEV LA 2

- SCRPUER T, F 1 RA R O B A

- XFFTFEERE

R PLL %IE
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- SEBIRERRIREA. A AAAR RS
- AR R R YR
e NE Flash Zmfs
- RN E Y
- SRR AETERE
- ¥¥ AUTO BOOT #1 DUAL BOOT s =,
o ZmAEhcE A
- WHRITAG BLEBIR
- XFFZX 7 P GowinCONFIG it & # :: AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT. I°C Slave

2.2 FFmfERFIFR

#+ 2-1 =RiERIIE

= GWI1NZ-1 GWI1NZ-2

B HIL(LUTS) 1,152 2304
2304

TFAF A 864 (FF+Latch, 3 & FF:
2016)

o3 A A S BN LA it 2 4K 0

S-SRAM(bits)

NEAREZ j( Y (e ={=]

BiFHIA(PLLS) 1 1

F P N A7 (bits) 64K 256K

K 110 % 48 126

HHLE (LV A 1.2V

HHLE (ZV A 0.9V -
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2 77 g 2.3 WA(EEIIE
2.3 HRERIIFE
*® 22 ERFFEMZAHAA /10 52%51FK. True LVDS ¥
3 5] #E (mm) JR~F(mm) GW1NZz-1 GWI1NZ-2
FN32 0.4 4x4 25 -
FN32F 0.4 4x4 25 -
CS16 0.4 1.8x1.8 11 -
QN48 0.4 6Xx6 40 40 (12)
QN48M 0.4 6 X6 - 40 (8)
CS42 0.4 24x29 - 34 (7)
LQ100X 0.5 14 x 14 - 80 (15)
LQ144X 0.5 20x 20 - 113 (28)
MG132X 0.5 8x8 - 104 (29)
3!
° ﬁiﬂﬂfﬁ GWINZ %741 FPGA F= i Fean 4 K H4 5 177, 145 B2 % 5.1 &
HE ﬁg

e JTAGSEL_N 1 JTAG # &2 H/* &, JTAGSEL_N 5| A1 JTAG F#H 4 5] B
(TCK. TDI. TDO. TMS) AA[HEKE N 110, BLRMEMIEIE AN ITAG FHL 4 4
5| RIAE N 110 IS 24 mode[2:0]1=001 I}, JTAGSEL_N &5 JTAG Bl & 1) 4
ANEH (TCK. TMS. TDI. TDO) A PA[AK B N GPIO, B H A 110 #on 1
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3.1 G5 HIAER

3.1 GHHEE
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3-1 GWINZ-1 S#{H-EEar~EE

R 4R

<«—T/0uvao/| —»

<«—I/OBank0——»

I

<«—1|/OBankl—»

seMi | cru ] pogy
CFU !

Block SRAM | | PLL
CFU |

Block SRAM | | OSC
CFU
cru_ [ 1sc

<“——1/0uvgo/I
|

SPMI CFU CFU IEI:;’L
Block SRAM PLL
Block SRAM osC
CFU CFU CFU CFU
CFU CFU CFU 13C
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3 LN 3.1 ZERHE R
& 3-2 GWINZ-2 S &E e r=E
PLL User Flash 108
0B
<+ Tplo —> CFU | | CFU | CFU | | CFU | | CFU
T PLL | UserFlash F I0B
CRU[ I —
‘ MIPI D-PHY
CFU 3 - Block SRAM RX 10B
o | BlockSRAM| | 4o | &
= ! Es I0B
5 CFU | OSC 5 CFU CFU CFU CFU 0SsC
CFU|
CFU ! \—"OB
T — R CFU CFU CFU CFU CFU
0B
<—Bottom |IO—>»
CFU CFU CFU CFU CFU OB
CFU | CFU | | CRU | | CFU cru | | OB

DS841-1.7.2

K 3-1 K 3-2 4 GWINZ #517/= &t n =, GWINZ R 5N
AR N AT, AE RN A (10B), 77 dh Nk T HOR RS
WAt s (BSRAM) B . PLL B2 A N dR 3R H P TN A7 5235 User Flash,
SCRFBRR R ZhThAE, AL, %5 E R T SPMIBEHURT 13C B, P EEUR
BEENGERES SR 2-1.

GWINZ %1 FPGA 7= i A4 1 40 50 23 o vl ic B D) ge 52 76 (CFU,
Configurable Logic Unit). fE2$¢FNEIZIEAT. ZIGEREHES] . TG B ThiE
B0 (CFU) Al AR B R 03 (LUTA) Bk, AR B B I 1A g 28
TEAHE G52 3.2 T B IhAE T,

GWINZ R%1| FPGA 7= ) 110 TER AR (e 248, LA Bank 47
%14, 4354 BankO F1 Bankl. /O S5 SZ R 2 M Fhrvte, SZERYE TIE
. SDR TAEM L FNIE ] DDR #i:X. FEAI{E BiE 2% 3.3 M A\ AR

GWINZ R4 FPGA ;= i I HUIR S BEY 7 g% (BSRAM) 7EZs4M
EE AT HES, — A~ BSRAM FE #3443 5 FH 3 /> CFU AL & . —/> BSRAM
(P25 8 K/N N 18Kbits, ZHFZ FhC B A URERER . 1H4IE R1E5% 3.6
HOR B S BE AT fifi 23 PR

GWINZ #%1| FPGA F= Witk ¥ H P INAF R, HEBEASER,
MESIESHE 2-1. FAERESSH 3.7 P NGEEE.

GW1NZ-2 2434 1% MIPI D-PHY RX IP, [FIf} 37 H: % k% MIPI D-PHY
RX TX IP, #4415 BiEZ% 3.9 MIPI D-PHY(GW1NZ-2).

GWINZ Z%1 FPGA F= /i Witk T8I PLL BiR. &3 544K PLL A2
HReng s L] DLSE & RO ah AR, l i e B A [F i S 50T DLBEAT I g AR
VR (fEARAN 0 40) . AL VR . (G EL IS ThRE . VR4S Ri55% 3.10 I
Bl

t4h, FPGA SN E T £ & KA ¥HJE #.0(CRU, Configurable
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3 ZMN A

3.2 AL EVIREH T

Routing Unit), & FPGA AT A RIS ALER R AR EDIREH T
(CFU) F110B WIBES A E AL TR, E1E | CFU YR 10B
PR . AR IR AL &= S FPGA B H a4 k. s,
GWINZ R%1 FPGA F= b fefit 7 FEE ML R a2 T, KR, 2
RBEEN, I RmAEEDZE., HAERES® 3.11 K&, 3.12 &RE 8N,
3.13 YRiEAL &

3.2 AIBL EThEEER T

DS841-1.7.2

A] IC E DI fe B s (CFU) A ] e B 2 55 H o (CLU) 2 M G R o 2 AR
FPGA 77 il PN A% B P Fh 3 A B T, AN FE A B T ] i DY A o] G B 2 R (CLS)
DL AH B A B AR 26 BT (CRUY L R,  Hidp =N L E 2 a5 A
VU N\ AR (LUT) M A 24432 (REG), 34— AT B2 i A& A
VAN, WKl 3-2 Fis.

CLU H 1y n] B B 1B A REIC B N FH S AL iESS, PTG E AR TR
*. BEAREH oM RS igas . CFU H )R] D & 12 B n] AR 98 N FH 375 ic
BREARELRE . EAREHEEIC, FaALE oA RS 28 VUM TAERL
o ATTLL CFU NHIHEATIH.

& 3-2 CFU &= EE

Carry to Right CFU "

| CFU :

i |

i css|

I i

i |

i |
CLS2

I i

: CRU :

|

| |
CLS1

I i

|

| |

I |

| |
CLSO

: LUT | | REG |

I |

|
: 'y :
- - - | ____
Carry from left CFU
!

e SREG FZFRMBMSC R . WHFRE, AR SHEAR LR Yt/ 4L .
o GWINZ-2 #:4#) CLS3 5 CLS2 ] CLK/CE/SR [&)5 .
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3 B2 3.2 AR E DAL TT

3.2.1 AIfc EiZ4EIR

FIAC BB SR AR R R . FARZHA A B4 (ROM) LAFH
o

o EAREP RN

BEASEERATT LA B 4 MONEIR R (LUTA), TSl i AR R
ik
- AN E TR E R A 5 AR E(LUTS);
- P EE AT E R A 6 MAERE(LUTE):;
- DU ARG E AT E R 7 AR (LUTY);
- AR BB S(PIA CFU)TAC B M — 1 8 N B4R 2 (LUTB).
o GIRBHEMRA
iR, AR T E TR B (ALY), ARSI T DhAe:
- ImEARE
- RECE, BRI B
- R, IR THEL AT RS
- R
Ttk gt
o (EULMIRT, WIAIAIAC I TCHIRL 16 X 4 AL R ASBEHLAE
#& (S-SRAMD B A BEAFfifi 9% -
o Bz Gk FPGA Bt SRS AWM SR 07 SR SCBL S A5 B LA ff 88
(S-SRAM) M. HISEA7 ff B K BOHR TE S B8 PRI 52 AN «

HEH
T HC B MIE F (CLSO~CLS2) & & PN % 17 42 (REG), 11 3-3 iR
3-3 CFU i HF R TR E

DS841-1.7.2 11(63)




3 LR 3.3 B N\ Hir A b

% 3-1 CFU & FERERE S

554 0 | ik

D I AR T

CE | CLK fffiEf5 5, Al HCE Ay HL P4 b Bl P A it 2

CLK | RS S, TG E y E R R BN BRI R 2

A E G AN, TG E i R ThAg
ERZE
A0 BT
Sob E AL
b B

A E B AL

SR I

SR EN, ARE A

o RIEA

3,4
GSR™ 11 e mumEp
o LAREEM
Q O | Zfriil
!

o [1[fE'5 D MRIE T LIk $E A — T fic B8 i AT — R R M, T DOERR A T
CRU I . CAE AR TSI, S AR DL A .

e [2]CFU "l fit & & 4F ) CE/CLK/SR ¥w] J 37 it & e ¢

o [3]{£ GWINZ %%l FPGA /= Nk, GSR il HikLkiEH:, Al CRU.
[4]SR 5 GSR [Ai 4 % GSR A= It/ 2%

3.2.2 %R BRIFR T
A 2R ¥ B B TT CRU D RS 5 BALIE FIAN Iy 1 -
o HINILEEINAL: S CFU [N B3R b A\ Bk %,
o AHLLVRIEINAL: Ny CFU MM N/ S SR LEB = R, A3E CFU
ERE CFU 2 AR L% CFU Rl FPGA Py 3 Hot Ty R bkl 2 [v) iy e s .

3.3 EI N HH R R

GWINZ Z5%1 FPGA 7= i) 10B 3= EAL 45 1/0 Buffer. 1/10 & 45 LL & AH N
AT L IR e =N 2. anlE 3-4 Fior, BN 10B oo 46 T WA 110 &
BIChRIE N A R B), 1RSI, ST B RS S Y RN, e
A PAFE B i — i Z 0 E 55, W LME N RIRE S R E .

FE!
[LIGWINZ-1 % 10 HSc R s, RHFZ5HN.

DS841-1.7.2 12(63)




3 LR 3.3 B N\ Hir A b

& 34 I0B &#~=E

“True” “Comp” “True” “Comp”
PAD A PAD B PAD A PAD B
X A X A
v v v v
Buffer PairA& B Buffer Pair A & B
A A A A A A A A
—H (O —H (O 4 |0 4 |0
c o Blo o B| o o BRlo |6 R
Y A4 Y A4
10 Logic 10 Logic 10 Logic IO Logic
A B A B
A A A A
DO _[(mplm O T olxo|O @)
sI898 R 1898 B 51892818 518938 B
SI525v SI58|5 v S|52|5v S[5E5 v
Q —T|Q Q —T|Q Q Q@ —Q
A Y Y A 4
Routing Routing

GWINZ %% FPGA F= {74 10B T REdr & .

T Bank ] Vcco Bl

Y #F LVCMOS. PCI. LVTTL &£ e Fhrik

PE ML N5 5 2R Fr g I

et A5 5 IR HE AL

PftH {55 Slew Rate &

SHEEAS 110 $EALIST K] Bus Keeper. b4/ T4 #iFH &% Open Drain % H!
1% 1

BRI EEL

/0 #ZH Fr i iEE . SDR A LA & DDR %% Firfi s
Ptk 1°C %, SCHF SDR i

o NI FrEMmM, ALRESMA

3.3.1 I/O B EfRfE
GWINZ-1 &% FPGA 7= i ] 110 £3.%5 Bank0 1 Bankl, &1/ 3-5 AT
GWI1NZ-2 1 110 f.35 6 /> Bank, GW1NZ-2 CS42 ¥3E4FE 7 /> Bank, U0
K 3-6 fis. B4 Bank B A7 1/O L Veco. Veco I LA E A 3.3V,
2.5V. 1.8V. 1.5V 8 1.2V,

DS841-1.7.2 13(63)




3 LR 3.3 B N\ Hir A b

[ 3-5 GWINZ B9 I/O Bank %7~ =E (GWINZ-1)

1/0 BankO

GW1NZz

T™ueg O/l

& 3-6 GWINZ-2 §Y I/O Bank %R E=HE

1/0 BankO I/O BankO
5 Top . 5 Top 5
ve) vs] us]
Q Q Q
> 5 =}
o o o o
2 o GWINZ-2 0 P ® &  GWINZ-2(CS42) el
5 = Q|5 5 = Q| 5
N =y N =2 5
o o o
us] o vy)
Q Q Q
> =} 3
Ny Bottom — D Bottom =

I/0 Bank2 1/0 Bank2

GWINZ %1 FPGA ;= i SCRF LV BATN ZV AAS, LV fiRA 2844 = FF 1.2V
AR E R, AT PRTHRERI R oK, ZV MO 88 4F S RF 0.9V &t
&, ATPASEIEINFE. 1/0 Bank fiE L HLE Veco MR HE 77 Bl 7L 1.2V, 1.5V,
1.8V.2.5V.3.3V ik RIGEWE . FBIHE Ve X FF 1.8V, 2.5V il 3.3V,

!
A gFEEAE I (GPIO) BRURE R =M g L.
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3 &5l

=
5

I

3.3 Hi N f AR

DS841-1.7.2

ANFHT 1O %y B AREXT Veco BRI 3-2. & 3-3. %K 3-4 &3k 3-7

FoR o

# 3-2 GWINZ-1 &% FPGA FRY#FAaY /O $B K o kR E
I/0Type (irH) B Y/ 2 53 Bank Vcco(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 G 1.8 8/12/4
LVCMOS15 B 1.5 8/4
LVCMOS12 B 1.2 8/4
PCI33 B G 33 8/4
LVCMOS33D P=Yo 3.3 8/24/16/12/4
LVCMOS25D FEoy 25 8/16/12/4
LVCMOS18D FEoy 1.8 8/12/4
LVCMOS15D FEoy 1.5 8/4
LVCMOS12D ZEoy 1.2 8/4

# 3-3 GWINZ-1 ZHEHAHIA O KB K BH LR =
I/0 Type(fii\) /75y | Bank Veco(V) HYSTERESIS | 277 % Vrer
'E\égMOS?’?” LVTT | ey 1.2/1.5/1.8/2.5/3.3 | f& 7
LVCMOS25 B 1.2/1.5/1.8/2.5/3.3 | & R
LVCMOS18 BB 1.2/1.5/1.8/2.5/3.3 | & =
LVCMOS15 BB 1.2/1.5/1.8/2.5/3.3 | & =
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 | & =
PCI33 b 3.3 & o
LVCMOS330D25 | i 2.5 & 5
LVCMOS330D18 | i 1.8 & 5
LVCMOS330D15 | #i 1.5 & 5
LVCMOS250D18 | i 1.8 & 5
LVCMOS250D15 | Hiif 1.5 Py &
LVCMOS180D15 | Hiif 1.5 Py &
LVCMOS150D12 | #iiii 1.2 7= &
LVCMOS25UD33 | i 3.3 & @
LVCMOS18UD25 | Hiif 2.5 & 5
LVCMOS18UD33 | Hiif 3.3 & 5
LVCMOS15UD18 | iy 1.8 & @
LVCMOS15UD25 | iy 2.5 & @
LVCMOS15UD33 | Hifi 3.3 & 5
LVCMOS12UD15 | i 1.5 & 5
LVCMOS12UD18 | Hisi 1.8 & &
LVCMOS12UD25 | Hii 2.5 & &
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3 4Efy

e
b

3.3 Hi N f AR

A\

I

I/0 Type(%i\) /224y | Bank Veco(V) HYSTERESIS | &% % % Vrer
LVCMOS12UD33 | i 3.3 & o
# 3-4 GWINZ-2 ZHEHAL /O XB R BH LR =
I/0 Type (% i) PG Bank Vcco(V) i BRI HE 71 (mA)
MipIH #24y (TLVDS) 1.2 8
LVDS25 #4%y (TLVDS) 2.5/3.3 3.5/2.5/2/1.25
RSDS #4%y (TLVDS) 2.5/3.3 2
MINILVDS #4%y (TLVDS) 2.5/3.3 2
PPLVDS #4%y (TLVDS) 2.5/3.3 3.5
LVDS25E ZE5y 25 8
BLVDS25E ZE5T 2.5 16
MLVDS25E F4y 25 16
RSDS25E F4y 2.5 8
LVPECL33E FEGy 3.3 16
HSTL18D | FEGy 1.8 8
HSTL18D Il P=Ya 1.8 8
HSTL15D | P=Ya 1.5 8
SSTL15D ZE5y 1.5 8
SSTL18D | F4y 1.8 8
SSTL18D I F4y 1.8 8
SSTL25D | F4y 2.5 8
SSTL25D I FEGy 25 8
SSTL33D | FEGy 3.3 8
SSTL33D I Fa4y 33 8
LVCMOS12D FIy 1.2 6/2
LVCMOS15D F 4y 1.5 8/4
LVCMOS18D F 4y 1.8 8/12/4
LVCMOS25D oy 25 8/16/12/4
LVCMOS33D oy 3.3 8/16/12/4
HSTL15_| L 1.5 8
HSTL18_| L 1.8 8
HSTL18_II L 1.8 8
SSTL15 L 1.5 8
SSTL18 | B 1.8 8
SSTL18 I B 1.8 8
SSTL25 | L 25 8
SSTL25 I L 25 8
SSTL33 | L 33 8
SSTL33 I B 3.3 8
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3 LA 3.3 f A\ iR
I/0 Type (%) PR FE Gy Bank Vcco(V) i IX AN BE 71 (mA)
LVCMOS12 B 1.2 4,8
LVCMOS15 b 1.5 4,8
LVCMOS18 B3 1.8 48,12
LVCMOS25 ER 25 4,8,12,16
LVCMOS33/ LVTTL33 | i 3.3 4,8,12,16,24
PCI33 B 3.3 N/A

Note!
[1] GW1NZ-2 %41+ 1) Bank0/Bank3/Bank4/Bank5 7% MIPI I/O %t .
3k 3-5 GWINZ-2 IR /O KB K IR i B

OTypediN) | WS BankVe) | TOERESIS

MIPIH 724y (TLVDS) 1.2 & %

LVDS25 #4r (TLVDS) 2.5/3.3 % o

RSDS #4r (TLVDS) 2.5/3.3 % o

MINILVDS #4y (TLVDS) 2.5/3.3 i &

PPLVDS #4y (TLVDS) 2.5/3.3 i &

LVDS25E 4y 2.5/3.3 5 &

BLVDS25E 4y 2.5/3.3 5 &

MLVDS25E ZEoy 2.5/3.3 % o

RSDS25E oy 2.5/3.3 % o

LVPECL33E oy 3.3 % o

HSTL18D | oy 1.8/2.5/3.3 FD o

HSTL18D Il FEoy 1.8/2.5/3.3 % o

HSTL15D_| E4y 1.5/1.8/2.5/3.3 5 &

SSTL15D E4y 1.5/1.8/2.5/3.3 5 &

SSTL18D | E4y 1.8/2.5/3.3 5 &

SSTL18D I ZEGY 1.8/2.5/3.3 74 &

SSTL25D | oy 2.5/3.3 74 o

SSTL25D I oy 2.5/3.3 74 o

SSTL33D_| Fy 3.3 5 @

SSTL33D I FEy 3.3 i o

LVCMOS12D E4y 1.2/1.5/1.8/2.5/3.3 5 &

LVCMOS15D F 4y 1.5/1.8/2.5/3.3 %5 %5

LVCMOS18D 4y 1.8/2.5/3.3 % %5

LVCMOS25D ZEGy 2.5/3.3 % %

LVCMOS33D ZEGy 3.3 %5 %5

SNNTH . B

HSTLIS | A 1.2/1.8/2.5/3.3[2] *a =

HSTL18_| B 1.8 5 1.8/2.5/3.38 | & =

DS841-1.7.2 17(63)




3 LA 3.3 f A\ iR
s HYSTERESIS H &=
I/O Type(#i\) BV 2 Bank Vcco(V) (IR T \ﬂ/SRE? i
HSTL18_II AL 1.8 8 1.8/2.5/3.3% | & 2
ST . B
SSTLIS i 1.2/1.8/2.5/3.3[2] ok =
SSTL18 | AL 1.8 1.8/25/3.3% | & &
SSTL18_II L 1.8 8 1.8/2.5/3.3% | & 2
SSTL25_| P 2.5 5 2.5/3.31 & &
SSTL25 I P 2.5 5 2.5/3.31 & &
SSTL33 | B 3.3 i &
SSTL33 I B 3.3 7 &
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 7 %5
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 7 %
LVCMOS18 BB 1.2/1.5/1.8/2.5/3.3 Py 5
LVCMOS25 BA i 1.2/1.5/1.8/2.5/3.3 ps 5
txﬂ"ggw B 12/15/1.82533 | i
PCI33 BN 3.3 & o
LVCMOS330D25 ek 2.5 i i
LVCMOS330D18 ek 1.8 i i
LVCMOS330D15 BB 1.5 i i
LVCMOS250D18 BB 1.8 5 i
LVCMOS250D15 BA i 1.5 & 5
LVCMOS180D15 BA i 1.5 & 5
LVCMOS150D12 ek 1.2 i i
LVCMOS25UD33 B3 33 i o
LVCMOS18UD25 B3 2.5 5 7.5
LVCMOS18UD33 B3 3.3 5 7.5
LVCMOS15UD18 BAYH 1.8 5 5
LVCMOS15UD25 BAYH 2.5 5 5
LVCMOS15UD33 B 33 7 o
LVCMOS12UD15 BA i 1.5 o 5
LVCMOS12UD18 B 1.8 F 5
LVCMOS12UD25 el 2.5 F 5
LVCMOS12UD33 B3 3.3 5 7.5
Note!
e [1] GWINZ-2 Bank2 & GW1NZ-2 Bank6 (ifi#%) 3 MIPI /O i\
®  [2]4 Vger A INTERNAL I, % /O K] Veeo N 1.5V 4 Verer A VREF1_LOAD
M, Veco N 1.5V /1.8V/25V/3.3V,
e  [3]% Vrer A INTERNAL i, % 1/0 287 Veco N 1.8V; 24 Veer A VREF1_LOAD
i, Veco 1.8V /25V 3.3V,
®  [4]%4 Vrer N INTERNAL H, % /O Ff) Veco N 2.5Vs 24 Veer N VREF1_LOAD
B, Veco N 2.5V /3.3 Ve
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3 4Efy

=
5

I

3.3 Hi N f AR

% 3-6 GWINZ-2 &%l FPGA =@ ZFvimt /0 (B R BH R E

I/O % i/ N\

B 4 9K 3h BE A

. BA Y Sy Bank Vceo(V) (mA) XHFFIBFIED | 1T E Vrer
LVTTL33 B 3.3 4,8,12,16,24 & o
LVCMOS33 BB 3.3 4,8,12,16,24 & o
LVCMOS25 b 2.5 4,8,12,16 Py i
LVCMOS18 BA i 1.8 4,8,12 ys i
LVCMOS15 BA 1.5 4,8 & o
LVCMOS12 B 1.2 4,8 = @
SSTL25 | B 2.5 8 i &
SSTL25 I B 2.5 8 % &
SSTL33 | B 3.3 8 % &
SSTL33 I B 33 8 % &
SSTL18 | B 1.8 8 % &
SSTL18 I BA 1.8 8 i &
SSTL15 BA Y 1.5 8 4 &
HSTL18 | BN 1.8 8 o &
HSTL18 Il BN 1.8 8 o &
HSTL15 | BN 1.5 8 e &
PCI33 ek 33 N/A & i
LVPECL33E o 33 16 % &
MVLDS25E o 2.5 16 % &
BLVDS25E P=Y 2.5 16 %5 5
RSDS25E F 2.5 8 74 @
LVDS25E ZE5y 2.5 8 i o
LVDS25 Ey 2.5/3.3 3.5/2.5/2/1.25 e 5
RSDS F4y 2.5/3.3 2 i o
MINILVDS ZEoy 2.5/3.3 2 e o
PPLVDS 0y 2.5/3.3 35 A o
SSTL15D 0y 1.5 8 74 o
SSTL25D | Eoy 2.5 8 % %
SSTL25D I Eoy 2.5 8 % %
SSTL33D | ZEoy 33 8 i o
SSTL33D_llI oy 3.3 8 e 5
SSTL18D | ZE5y 1.8 8 i o
SSTL18D I ZE5y 1.8 8 i o
HSTL18D | Zoy 1.8 8 %5 %5
HSTL18D I oy 1.8 8 7 @
HSTL15D | F24y 1.5 8 %5 %5
DS841-1.7.2 19(63)




3 LR 3.3 B N\ Hir A b

3.3.2 /O B35
K 3-7 5 GWINZ Z7%1 FPGA 7= 54111 1/O B HEfry % H 3645
& 3-7 /O @Mt ~EE
TCTRL | TCFF >
GND H
» SER i’ _
ISI
TDATA[ > —» OUTFF |—» —X
‘
K 3-8 Jy GWINZ #%1 FPGA 7= 51 110 2 58 i N BBy
3-8 /O IBEBRINTEE
[ > q
[ > DI
» INFF > DIN
>
» |EM Ly IDES >l Rate
Sel [ >0

GWINZ %] FPGA 7= 511 11O 38 4 (1 4 s e 5 B G s
ERIER

K 3-9 NILiR L IODELAY . GWINZ %71 FPGA F= 5L A 110 #it
47 IODELAY #iHe, s34t 128(0~127) (IR, —H HILEIRI A2y 30
ps.
3-9 IODELAY ~EH

&‘
e e e
DLY UNIT
SDTAP »
SETN [ » DLY ADJ [ >DF
VALUE
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3 ik

3.3 Hi N f AR

DS841-1.7.2

AT PP AR RE AR 1Y) 3

o FRAIEH

o AR, W5 IEM fRH— Al R A shASEUREE 1, IODELAY AN
[ B FH - N R

I/O FEs%

K 3-10 s GWINZ £7%1 FPGA 7= 110 78, GWINZ &%
FPGA 77 i IR 1/O #REE 4L n] SmFEfi N\ 2717 4% INFF. % %7 /7 2% OUTFF
5 BELA% 1) 25 A7 28 TCFF.

& 3-10 GWINZ i I/O FEs = E

b QL
"
. PO
D}% SR
V!

e CE AJ LI NMKHFA 44(0: enable)siE 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

HUFEREER (1IEM) 2 H RIS s, A F@H DDR #=0. fnfd 3-11
v

3-11 GWINZ B IEM ~EE

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

R 2% DES RIS s i iR

BN /O HGEE 1 R 4% DES, £& 1 /0 BIRN T
o

£ {£38% SER %R

A E 1O ZARFRAL T WiR ) B 128 SER B, EE T 110 HIFEMN
520,
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3 ZMN A

3.3 Hi N f AR

3.3.3 /O BT {EER

GWINZ # %) FPGA ;=& i) 11O B3 2 M TAER . &—Fp TAERE
X F, VO AR E i 55 . MAES . INOUT (55 k=& 1= 5 EH

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

EERE R 1O N 3-12 o, R ES TC. DO LA DI

HEE CRU 588 A & # .
& 3-12 ZEEA TH /O EBREHTEE
TCL
|

DO { kguggg{gﬂlopAD

DI -

SDR &3\

FXF T E @i, SDR #HCR 1 1/0 w474, &l 3-13 o, wILA

B R EE 110 B P HE
[¥] 3-13 SDR & T# I/O 2B R EE

TCTRLL _—>————'D  Ql—
CE
— >CLK
~ SR
DOUT | D Q| > e <|IOPAD
O_CE | CE
O_CLK | >CLK
O_SR | SR
DIN <] —
D 0
ICE[ >~ CE
| CLK > >CLK
ISR > SR

!

e CLK{#ifig{55 O_CE M |_CE nJ LLEC & Ay H P8 A A B Pl .

o IPFfES O_CLK A1 I_CLK AJ LA B Oy BT Hi il BN BTl »

DS841-1.7.2
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3 LN 3.3 B N\ Hir A b

o AHWEENES O SRAI_SRALIEENFRNLEN. FENMN. RIPEM. RPEMN

BT A B A ThE .
e  SDR M T /O 174 B o ] DARD & %18 & 17 28 58 Latch.
A DDR #3

7EiE ] DDR #R T, GWINZ %71 FPGA 7= 5 al LS =8 m 1 110 3

B
K 3-14 5@ A DDR f A\, WiliZHE 5 PAD XL A 1.2,
3-14 I/O 2354 DDR AN REE

D » - » CE
CLK —» IDDR /o> Q[1:0]
RESET —»

] 3-15 A DDR #ith, PAD 5 FPGA WEZHIER L N 2:1,
[# 3-15 I/O iZ%E#Y DDR #ili = EE
D[1:0] —/»>

CE —>»
CLK ——»
RESET —>

ODDR —» Q

IDES4 &85\

IDES4 #i3 F, GWINZ £ %) FPGA 7= & n] PLSZ F: 5 &= 1) 110 33 % . PAD
5 FPGA HIZHEER LN 4:1,
3-16 I/O iZ4E Y IDES4 A~ =

D —» «— CE
FCLK ——» jL» 3:0
IDES4 &> Q30
PCLK ——>»
RESET ——»

OSER4 &5\,

OSER4 #XF, GWINZ £% FPGA /= 5 i L7 H 58 = 1 110 3,
RN 41,
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3 LN 3.3 B N\ Hir A b

[ 3-17 I/O #4819 OSER4 fait ~EHE

TX[1:0] —45> <« CE
D[3:0] —~4>
FCLK —»  OSER4 4 »Q[L0]
PCLK —»|

RESET — »

IVideo &3

IVideo #: T~ , GWINZ %% FPGA 7= & m] PASZ 758 i 10 1/O 3 % . PAD
5 FPGA B EH RN 7:1.

3-18 I/O iZ4BHY IVideo N R EE

D » <« CE
FCLK — »
PCLK —» IVideo —4> Q[6:0]
CALIB —»
RESET —»

!

IVideo A1 IDES8/10 4 (5 HIAHAR 1/O MBI . wnJ A 8 1/O ArfE, W 1/O Bk AN REfE
F o TEXFEBL T, SDR B H a4 =k v] LS FH

OVideo 185%,

OVideo #R, T, GWINZ %% FPGA 7= A DL B s =1 (1) 1/O 3,
PAD 5 FPGA WiZHH K LA 7:1,

3-19 I/O iZ3EH) OVideo il == E

D[6:0] — /4> <« CE
FCLK —» oVid
PCLK —»| d€o —> Q
RESET —»
IDESS &3,

IDES8 %30 N, GWINZ £ %] FPGA ;7= i A LS 7 58 =i ) 1/0 3 % . PAD
5 FPGA HIZHE R LN 8:1.

3-20 I/O iZ%8HY IDESS SN =R E

D > «— CE
FCLK ——» ﬁL» 7:0
IDES8 g > Q70
PCLK ——»
RESET ——»
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3 GRS

N
o3

3.413C BB (GWINZ-1)

OSERS #3

OSERS8 #XF, GWINZ £% FPGA /=5 i L7 H 58 =511 110 3,
PAD 5 FPGA W& H K LN 8:1.

3-21 1/0 iZ4E/) OSERS HiH ~EE

TX[3:0] —4> «—— CE
D[7:0] —>
FCLK — » OSERS /5> QL]
PCLK —»

RESET —»

IDES10 &3

IDES10 # R F, GWINZ Z7%1 FPGA 7= 5 il UL 37 #5655 1 110 M,
PAD 5 FPGA W24 K LN 10:1.

3-22 /O iZ4E Y IDES10 N == E

D— > «—— CE
FCLK —» IDESL0 —4o> Qlo:0]
PCLK —»|
RESET —»
OSER10 1=,

OSER10 #® T, GWINZ Z%| FPGA 5=/ af L £ 5 & 1 110 Sl .
PAD 5 FPGA A EZ4EHE X L 10:1,

3-23 I/O iZ%§#Y OSER10 4t R EE

D[9:0] — 4> <« CE
FCLK —» —» Q
OSER10
PCLK —»
RESET —>»

3.4 I3C B4R (GWINZ-1)
3.4.1 #iA

GWINZ %% FPGA 2ef Nk 13C Mgkl sz %, 24 SDR
. PC ML IR I 12C Bk, RN BARIhFE, mid R, ad sy it .
GWINZ %1 FPGA 21 Nk 1°C M85 MIPI B 13C i, R
FAEBBE, % HF 13C SDR Master 1 I°C SDR Slave T/E#5.
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3 ik

3.413C BB (GWINZ-1)

3.4.2 454

I3C SDR Master

%4 MIPLIPC P03

SCFE 13C Hudi A A T

¥ Single Data Rate (SDR) JB{ZH;
I e B AL R 22 AT 1A 12.5Mbps;
PR, &b, BEERBMREE R,
RS &R S AR

%+ SETDASA 5 ENTDAA J7 R {7 sh A& Hudik 40 e s
SCRERRUS S B Th RE

TR W (In-band Interrupts);
YEHEEN (Hot-Join);
CRERGE NI B A HuhE 4 A

Y #F CCC’s #ir 4,

RIS A% SCL MR

Fe45 1°C Slave;

KA TR,

I3C SDR Slave

[ ]
[ ]
343 KOS

58 MIPLIRC il

PEA AR AN BE B

SCRRRRAG . &L E SR AR ;

% H SETDASA 5 ENTDAA 77 AT a0 7 bk 23 A ;

BRI R IE R YR ThRE ;

K 1Bl B¢ Hot-join H1i#, #£4 Slave &g 1Bl B¢ Hot-join H1i#, Mk
S UNNEIREI RYCE-T

ft & Slave Ak,

KA AR,

1PC LI M55, TAERER, N2 R 755 VRIS BiE 2

% |PUG508, Gowin 13C SDR IP # /1557

DS841-1.7.2
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3 ZMN A

3.413C ML HH (GWINZ-1)

DS841-1.7.2

£ 3-7BCIHAOBES

Uity I 44 F% J5 A Eiti3%

AAC Input TBFR ACK WM E, FKITE 5
AAO output it ACK 55

AAS Input WHE ACK MR, K55

ACC Input THERRESHR R R E, Bk E S
ACKHS Input W ACK =1 L P i (]

ACKLS Input T E ACK K HL P i (7]

ACO output SRR A

ACS Input WEESREEA, BikiES
ADDRS Input WHE slave Hitik

CE Input e RE S 5

CLK Input INEETTIN

CMC Input TR & 3E Master, HfikifE 5
CMO output % 7% Master i

CMS Input WE BB Master, Bk RS S
DI[7:0] Input EAETTEITIN

DO[7:0] output K

DOBUF[7:0] output e AE T T

LGYC Input TR AT E I S 12C WE, Bk E S
LGYO output gy HH 24 AT TN 5N 12C

LGYS Input B MENET GO 12C, BRKRE S
PARITYERROR output KA R TR NG

RECVDHS Input T B FUSCEIE = T [R]
RECVDLS Input W B SR K FL T I [R]

RESET Input SR, AR

SCLI Input I3C HATH P4

SCLO output I3C H AT H

SCLOEN output 1I3C H AT I H A R
SCLPULLO output 1I3C H ATl F 4 i
SCLPULLOEN output I3C AT I b4 4 H i g

SDAI Input 1I3C B AT HHEHN

SDAO output 1I3C HFATEHE i H

SDAOEN output 1I3C A 4T Hd i A
SDAPULLO output 1I3C HATHAR 4
SDAPULLOEN output 1I3C S ATHR b4 i i Re
SENDAHS Input W B K%L T ]
SENDALS Input W B RAEH BT H P A
SENDDHS Input W B R IEE =y FL T [R]
SENDDLS Input W B R IEEAR K H T [A]
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3 LN 3.5SPMI #H (GW1NZ-1)

ity 1 44 F5% 77 ) i
SIC Input WERGHWERES
SIO output i KA WSS
STRTC Input Bk START 2w E, HkES
STRTO output i START i
STRTS Input WHE START w4, Hlk{ES
STATE output N ERIRAS
STRTHDS Input WHE START 7y 2 PRFFT 1]
STOPC Input 1GFk STOP M2 E, Hhkf(ES
STOPO output i STOP 4
STOPS Input WHE STOP 4, Hk (S
STOPSUS Input B'E STOP iy 4 1 3 (]
STOPHDS Input WH STOP fiy & (R FFi ]
3.5 SPMI =8 (GWINZ-1)
3.5.1 B
GWINZ %% FPGA F= Nk T SPMI 48, B 424L SPMI #54i
25 IP, CHEHE N Master it SPMI £z 2| M58 1) Slave #3445 17 YRS
FH, [EI W SCERE N Slave $5H] FPGA Y HL I 3
GWINZ R FPGA ™ it SCRF P PO Uil 2 Fa R, — 2 Il i 1/0
VCCEN X, X4 VCCEN 4 0 fii 3= T, 4 VCCEN A 1 Ff i
FPGA TR IEwAtH,; BAh—Fh&iEid Master &% shut down iy 2 7
AR YR, AT LB Master 1% reset / sleep / wakeup it &k 2 FPGA
FHIE, ]l LlEid SPMI_EN {5 SRRk 7 20K B FPGA F .
SPMI =l 2B ER, EER, KRS, NP ERIESEFEAE R
iES % IPUG529, Gowin SPMI /H F775/.
3.5.2 iIgAES
= 3-8 SPMI ¥EO{E=
it I 44 % 77 1] Eiipa
SPMI_EN input SPMI i gEfE 5
SPMI_CLK intput RO EES
SPMI_SCLK inout SPMI H AT ME 5
SPMI_SDATA inout SPMI 47585 5
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3 ZMN A

3.6 BUiRig A FEHLAT i 2 LR

3.6 BURFHSBEH FRHE R ARR

3.6.1 &1y
GWINZ #7%1 FPGA 77 i fit 1 & IMPUIRFFS AR #5 BT . XLt
F7fi o BHIR AR RS, DATHIER, e FPGA [R5 % . ALK
RNPCRERSBENLAAE2S (BSRAM). 7E FPGA FE%1H 44> BSRAM itk 5 A
34 CFU K & . 41> BSRAM ATt & £ 5 18,432bits(18Kbits). #21iL 5 F
EeERE . B ORI Single Port, ¥ = Dual Port, LXK
Semi Dual Port, [Flfbf7figstizl, WEM FIFO Z47. & 3-9 F5IH T
BSRAM {5 5 K DI REHIIA .
F & MHOIRE S BEN A28 T P s R R v AL 7 OREE . BAR
s& BSRAM {1 &M e :
o 1 /MEiHuRE KR A 18,432bits
o [ EIIZRILF] 170MHz(7E Read-before-Write %3 ~ 100MHz)
o Huiim 141 Single port
o Xy H 1z Dual-port
o DX 4=, Semi dual-port(— N H L, H—E)
o fEftiiIEAr Parity Bits
o it H i A itgs il ROM
o R TEEI 1 AF] 36 fif
o n[VRAI#F#/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 1’5 Normal read and write mode
e ’iLJ5’5 Read-before-Write mode
e #i’5 Write-Through mode
72 3-9 BSRAM {ES Ik
i 1 4 K Ji 1Al it
DIA Input A i R R NE 5
DIB Input B i &R MAAE 5
ADA Input A ity RS 5
ADB Input B ¥ Mt {F 5
CEA Input A iy BB B 15
CEB Input B i LB B REAS 5
RESETA Input A i D E AR B AE S
RESETB Input B i I A fE 28 (S 5
WREA Input A i B S E REAE 5
WREB Input B Ui 1/ S fe (5
BLKSELA. BLKSELB | Input AR TR S 5
CLKA Input A it e 5 B E 5
CLKB Input B i 152/ 5 I 05 5

DS841-1.7.2
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3 ZMN A

3.6 BUiRig A FEHLAT i 2 LR

it 1 44 R J5 A Eiti3a
OCEA Input A i 127 A7 2t A e 5 5
OCEB Input B iy [ 25 A7 2 i HE AL REAS 5
DOA Output i A v
DOB Output Hai s B v

3.6.2 FfigREL BRI

GWINZ %] FPGA 7= i B HUIR B S BENLAE (it 25 1] SCRF 2 Fh O 8048 70
nE 3-10 Frx.

DS841-1.7.2

& 3-10 FiikRELEFI*

B TR X A K Dy s 1A 2
16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x2
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 x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36
!

[LIGWINZ-1 Z84AN SCHF g A5

Him O

7E FLs T, BSRAM AT DAZE — AN 8 6 BSRAM iR 4T 152 8 5 #45
ESEAET, #5232 BSRAM Kfit . SCRFIEH 5
(Normal-Write Mode) Fl1i 5 1 =X (Write—through Mode). 4% i 27 7728 55 %
(Bypass)if, Bt i HLAE Rl — i i BT

T F g A% X i 1 HE B A A G IR 1E 225 SUG283, Gowin Ji 15
J 48 > 3 Memory.
Wim DR
BSRAM 37 FE00 A, AT AN ity A0 T $4F -
o 5N I RIS
o AN I [R5 Ak
® LA i e AN

T Wy AR A ity 7 = R SR SR b 1 5% SUG283, Gowin Jii i
HF$8E >3 Memory.

(AW O R
DX 1] SR [R]I PR AT S 38 o (BN [R)— o A BER S 5

O
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3 G R 3.6 HUik A B LAE i

H¥EH A5, B i,

T D Xy AR 2 8 iy o 72 B AR SR IR 1 2% SUG 283, Gowin Jif
HH )RR > 3 Memory.
QigEx

BSRAM RIFCE & R B A aeiial. M i@ A7 i ae ) antb SCft, @
g REd LORBIAE R eA7 i ds . P 7 2520 ROM H AR, Ji AHT4G
WA EA . FE AR b g A I R 58 BT AR P A

£ BSRAM At & jik— 4> 16Kbits ROM. 5T H s = (1 3 17 7 &
FVERRTE S % SUG283, Gowin JFiE ] S 15E > 3 Memory.

3.63 FEFESHERELE
GWINZ 5] FPGA 1= h Stk s BHLAT b 53 LB o SRR £ i 2

T FEERAE . AE S AR A S AR, 5215 B8 v FE m] PLAS[E],
{H 7B 3R 3-11 FI58 3-12 WL B RN .

+® 3-11 Wit IR SR B HIR TR ESIR

| S
1LY
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16K x1 | * * * * *
8KX2 * * * * *
4K x 4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K x9 * *
1K x 18 * *
FE!

PRI %7 RN SCRFIORE
® 312 INRORESEERIERERERIIR

5 ¥t
9
16K x1 | 8Kx2 4Kx4|2Kx8 1Kx16 512x32 | 2Kx9 | 1Kx18 | 512 x 36
16K x 1 | * « x x « «
8Kx2 |+ * x x . x
IK x4 | * . " " . «
JKx8 | * . . . . .
1K x 16 | * " . . . «
512x32 | * * * * * *
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

3.6.4 FT{ERETNREACE
BSRAM - ifiifit (byte-enables) Ihfit. wJ LLEm NG, Hik
WIEBBIMF BN MR BG4 2R . 35 R 5 (WREA,
WREB), /% byte-enable EIiH T BSRAM 5 #4E.
3.6.5 KU ThEEAC &

A B HUIR SR S BEN AT 2515 BSRAM W E TR IGN L E . FAF
THIEE O AL AT R RASL LG AL, FH ARAS I B4 A i IE AR P, o m] DU SR A7 A
Bl .
3.6.6 F1H#1E
o T HMHUIRERS NI i 2R P 3 N Z A7 s SRR BN
o it A A ] FETR /KR 2 A7 a3 5 FH P w1 e
o P74 ] 55 bypass-able.
3.6.7 LEIFR
BSRAM 37 #F I HII i SN we #1461k . 72 FHEIEFEF, BSRAM
AFREHUIRAS, A EdEH N 0. HIRESWHIEH T Rt it zs izl ROM.
3.6.8 BSRAM ¥{EER

BSRAM SC#F 5 B {EME 0, 45 2 PhiszffEi (55 #1520 Bypass
Mode, ¥i/k&kizti= PipelineRead Mode)All 3 Fh 5 45 A 45 = (1E # B 1
Normal-Write Mode, JEEH: Write-through Mode, JGi%)5 5.
Read-before-Write Mode).

ERRIEERER

M BSRAM 2 H 24w DL iy H 25 A7 4 i B i A A7 A
e
KRR

TEFRIZD B NAitds i, (EF % 2577 2% o BOAR S nT SRR B0 95 1 50 K 36
A7
ERIER

AN ¥ PR A7 gy, BE CR B AE A7 25 (Memory Array) 4 H .

DS841-1.7.2 32(63)




3 G R 3.6 HUik A B LAE i

B 3-24 w0 (AR O R NinORK THRKZEER

ADC—— o
Pipeline

Input Memory
bl ——— Registerj> Array :‘> Reglster:‘> DO

WRE ——»

w L[ =

OCE
— 0] ]
——— Input
CLKA Register |
DIA Input Memory
Register A cke
ADA rray
Pipeline |
Register |
<4—O0CEB
DOB
ADA —— Input | | —— Input (= ADB
WREA—» Register Register | 4———WREB
> l
Memory
CLKA Array CLKB
<

Pipeline <,\: :‘> Pipeline
Register Register | «— oOcCEB

DOA DOB

OCEA—»

BHERRN

EHEER

XA AT IE W 544, i D4 EUE AR . BABIEA S
AL 3 11

BEEK

FEMRET, XA DT S ERAERS, BN 2 B i A
t

e EHHA

FERRET, XA BT S ERAERE,  JFOR A 2 LA I Y
fth, BHABIE NN FTT,
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3 4Efy

=
5

! 3.6 BUiRig A FEHLAT i 2 LR

3.6.9 FF$hiE=
2% 3-13 M5 T ANE BSRAM #E R R AJ A i A K

% 3-13 RN EL E SISk

i A 5 K 5 BAy XLty AR FA by A
P 37 i A = Yes No No

/5 W e A = Yes Yes No

B DAL | No No Yes

Jh 37 AR

P 3-25 B 1 AEX S T a7 i e AR G, B & —
AL CLKA S 5420 1 1 A FIFTA Zr474%, CLKB {5 5% 1 %

B HIFT A & 174
3-25 A BT EER
ADAL 1 ADB
Input —— Input
DA [ Register Register —— DB

Memory

Output
DOA < ’i OquUt j>‘ P :‘ > DOB
Register Register

WREA WREB

SRR

Kl 3-26 2o 1 AR X AT 32 5 I A AR 2 A o % —
ANEF B S B (CLKAYE S 7o 0 A FI5 NEE S bR S 4 /5SS .
BN (CLKB)E 5 £ 1 1 B 3L 8 . St A aefs 5 .

3-26 SRR
S |npUt
Register |
Input [—— Memory
CLKA —» . CLKB
Register Array

:> Pipeline |

Register h
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3 LA 3.7 P A7 B (GWINZ-1)

8 i O AR
Kl 3-27 BoR 1 b I Bl
3-27 Bim O R #MER
WRE AD
v
I::> Input —
! » Register | !
Memory
CLK |
Array

bo (== utput (]
Register

WRE

3.7 A RIAFE#HIE(GWINZ-1)
3.7.1 $5it

10,000 X 5 75 i i

K. 64K bits

it 10 FEEE R AT RE 1 (+85°C)

YR ERR: 2,048 T

P TR S AR

bR . 40MHz
FEHAER A <16ps

TR A <120ms

LI

- PEEE{E: 2.19mA25ns (Vcc) & 0.5mA/25ns (Veex)(MAX)
- SEREHERREAE: 12/12mA (KD

3.7.2 &R
GWINZ Z %1 FPGA 7= & (11 FH F TR AT- 43 Ayl FH ASE ORI Dh A E A5 2 A

o B P INAFERVCRE NTIT, et LR W HHMT IR HAE, W
RIS HAE . BRIV SCRF DI 2R RS

o RIFEAR I INAEBRYCIRA NG, AT R BT e, A i id 4%
il SLEEP & JI AT AShASUIHCIRAS, $TIFCH] . AIRTHFEH] /7 N A7 D4 2]
TR, AE AR N4, AT R A 14T

AR E AT RRAS R BE S5 K P A B CAR [F, PRERME B 25 3%
3-14.
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3 ZMN A

3.7 A INAF B IR(GWINZ-1)

+® 3-14 BN A PIRERR

T AR RIS | RETI ZRAFRRA HE
C6/15
LV
I8 A5 T+ AN ik C5/14
ZV WA C5/14
12
R IhFERE K AV ZV A 3
3.7.3 IS
K 3-28  GWINZ-1 2344 H P INAF A EE S HE A«
[& 3-28 GWINZ-1 A RINEROGES
XADR[4:0] ——#—> «—— XE
, «—— YE
YADR[5:0] ——4—> o
MNBlD]——7%7+ NVM  PROG
DOUT[3L:0] +—45— «——— ERASE
NVSTR ———> «———— SLEEP*
% 3-15 A PINFARE SRR
(= P2 e o = R 57
XADR[4:0° || X Hidk S gk, T — G o i —17.
YADR[5:0]* || Y Hidk S gk, A TR AT AR TR 2.
DIN[31:0] | EAEITETPNISES
DOUT[31:0] | O w4k .
XE? | X HhEfERE(S S, 24 XE N O BIRHE, BT M4T bk A g
YE? | Y HHEfERES S, 24 YE N O BIRHE, Frf HI bbb A flige .
SE? | RO 28 REE 5, B P 2K
ERASE | BixES, SEFER.
PROG | (e, mHETFER.
NVSTR | Flash #5715 5, &= HFH R
RIDFER P INARIRS Yz HE 5 .
SLEEP™ [ o FHHT: TIPIRES
o (LHT: XMPIRAS
vE!
o [1EEHIMEE . HuibbE S RIS S AR
o [2]R A XE=YE=Vcce HH SE i BBt FER (Tous, Tows) HIRHE, SEHE0EA A
). B H B 3t bk 2 B XADR[5:0]#1 YADR[5:0]#i i€ -
o [ HTE FPGA P EBIER: .
o [AVUAEARIIAE ;T INAF A SR
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3 iR A2 3.8 1/ N1 B (GWINZ-2)

3.7.4 #{EER
& 3-16 AP AER
B XE YE SE PROG ERASE NVSTR
[FR Ry H H H L L L
TR TR H H L H L H
TR H L L L H H
¥E!

“H” fl “L” Fonii FAE T

3.8 A RIAF#HIE(GWINZ-2)

3.8.1 Bt
GWINZ-2 23 ¢EH 4L P N B IR (User Flash), GWINZ-2 [ H 1 [N 47
IR TN 256Kbits H P INAF T AT A7 6 A1 5 A7 S oc e, —ATH 64
NN B e s, FIAF A SR TN B 32bits, ATA7AE SR ICIN A oA
64*32=2048 bits. EFRIGFAE R IBERR, — A RN 2048 715, BIl—0T
B 81T TP T Frs:
® 10,000 /X5 i J& 11
o it 10 MR fRAFRE J1(+85C)
o HEfivE: 32
® GWINZ-2 %&: 128 17*64 41*32 = 256Kbits
o TIEFRAEJI: 2,048 T
o [RId TR/ T Im AR R
o B 40MHz
o FYRFERIIE]: <16us
o TIPEPRISIH: <120ms
o i
- EEREREE ] 2.19mA/25ns (Vo) & 0.5mA25ns (Veex)(MAX)
- YmFRIEERREEIE: 12/12mA(MAX)
3.8.2 HOMES

Kl 3-29 N H P NS S HE R :
3-29 ARINFwRAES

XADR[N:0] —41 «——— XE
YADR[5:0] ——>| «———— YE
DIN[3L:0] —45> NVM «——— SE

DOUT[3L:0] +—g5— «——— PROG
NVSTR ———> «——— ERASE
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3 ZMN A

3.9MIPI D-PHY(GW1NZ-2)

#*® 3-17 A PIRFER(E SRR

EHAKRT | R | R
X bk =2k, Uyl 4rthl, b XADR[Nn:3]/H Fi &% — 7, XADR[2:0]

XADR[n:0]* | | FHF 2 — BT 347, — DU 8 ATHLR, —4T 1 64 FILL
GWI1NZ-2: 3£ 128 17, n=6

YADR[5:0)* | I Y Hihbs 2k, HTFEFE—AT AR o], —17H 64 FI4A K.

DIN[31:0] | RN 2

DOUT[31:0] | O Hmtnh B4k .

XE? | X M RE(S 5, 24 XE A O IR i%, BT iAT Mk 2 AN A

YE? | Y HihbEREMS S, 24 YE S O (R fi%, B bk ANl A

SE? | LRI N Rl o S RV

ERASE | BRES, B ARG

PROG | WIRES, AR

NVSTR | Flash B 7155, =A%

!

o [1JEHIE S HhL{E 5 AEHEAE 5k A FR.
o [2]HF Y XE=YE=Vce - H SE Wi & MK P ER (Tows, Tows) MIBHE, SRIEA ZA
R o 13 HL B AU B XADRI5:0]41 YADR[5:0]# & fJ .

3.8.3 #{EER
%+ 3-18 AP AER
B XE YE SE PROG ERASE NVSTR
B H H H L L L
TR B H H L H L H
TR H L L L H H
ey

DS841-1.7.2

“H” ML o i RTE T
3.9 MIPI D-PHY(GWINZ-Z)
f#4#% MIPI D-PHY RX

GWINZ-2 2444 % MIPI D-PHY RX IP, % IP & H T 4T Son e

[ (Display Serial Interface, DSI) FlH 474 3k4% 10 (Camera Serial
Interface, CSI), M TR IR EURBALIESE, MIPI D-PHY JyH f2 it
VIER)ZE 5 Lo EERFHEUNR

o W HibrvE (MIPI Alliance Standard for D-PHY Specification), fit4s 2.1,

Y FF MIPI CSI-2 #1 DSI, RX #4811,

T EE(HS, High-speed) 1.

TRERAMRIHFE(LP, Low-power)EE/ERi.

B R K B AT R (HS,  High-speed) B & 3y 5 1 i 4.
Y #; MIPI D-PHY RX 1:8 # 5 1:16 =,

Y ¥F ELVDS. TLVDS 5 MIPI 10 % 10 Type.
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3 ik

3.10 4

3.10 B

HS BiAF, MIPI & HE A 1.5 Gbps.
LP AR, HiEfLimE %A 10Mbps.
B 2 DU/ B T E A — AN B IE .
IO Bank6 7 £F MIPI D-PHY RX.

¥ MIPI D-PHY RX/TX

GWINZ-2 243 He k% MIPI D-PHY RX TX IP, % IP i&H T 47 SR

1 (Display Serial Interface, DS FlH 4785 k¥ (Camera Serial
Interface, CSD, HTHUELKIE B BAIESE, MIPI D-PHY A H
WML EE Lo FEFRENR:

YRR UE (MIPI Alliance Standard for D-PHY Specification), fii4s 1.2.
¥ MIPI CSI-2 #1 DSI, RX fll TX #8411

YRFHLE I (HS, High-speed) .

KHEAKINFE(LP, Low-power)#fERi=.

H IO SR AT (HS,  High-speed) 3 3% o v s A .

Y #; MIPI D-PHY RX 1:8 # . 5 1:16 #ix.

> ¥F ELVDS. TLVDS 5 MIPI IO % 10 Type.

IO BankO. 10 Bank3. 10 Bank4. |0 Bank5 3z## MIPI D-PHY TX, 1%
g & n ik 1.5Gbps.

IO Bank2 % #f MIPI D-PHY RX, f&#ii#HZnik 1.2Gbps

SRR 22 DA B i T8 A0 — AN B

LS RIS % IPUG112, Gowin MIPI D-PHY RX TX H F 155 .

3.10.1 £F/EF R4

DS841-1.7.2

GCLK 7£ GWINZ-1 #3H# Z R 54, 2 L. RN RIR. 40 %

FREEHE 8 /> GCLK %%, 4 GCLK A 12 MNrliki4hii . GCLK [Fa] ik
B YR ALFE T FH I Bl NS IRV S D8 A 2R DR UR, S0 FH & FH IR B i N AL
A W I A R
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e
b

3.10 4

A\

I

& 3-30 GWINZ-1 S 4rteh iR

I/0 BankO

| L [ |

T

Py
™ueg o/l

[ |osank [[]Hek
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3 ik

3.10 4

DS841-1.7.2

& 3-31 GCLK &R re

ZIRL

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK5

GCLK6

GCLK7

3000 3000 3000
A A
/ T:95 \

}

3004 g 3004 g 30

Siele}

Tt

CE CE
_— ~
e 28 3
= ™ = (@]
- m
~ _~
CE CE

<&
\ 19
v
3000

0d

A
T:9S
13

CE CE
— ~~— s
CEYE:
— -

CE CE
_— ~—

b
| T:95
¥
3004

CE CE
/// \\\
g alyl 3
2H HEP e
= -

CE CE

SELECTOR[3:0]

&
\ T8 /
3000

SELECTOR[3:0]

=

%)
m
—
Q
5
o
bl

e

2

i
¥iii

e

)
m
m
m
O
9

e

3:0]

i

i)

Sod /4*

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK6

i

GCLK7

i

FIER

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

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

3-32 DQCE Z&#I~=E

CE |

CLKIN |

DQCE

v

— > CLKOUT

41(63)




3 ZERI 4 3.10 b

N R IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#z ],
K 3-33 filz, WERIZAE R LUET CRU 76 TUANE Bha A\ 2 A sh A& 88, fr
ANHT B (IS

& 3-33 DCS #EOR=E

CLKSEL[3:0] [ > /4 >

SELFORCE S>>

CLKO[— >——>

bCS ~——{___> CLKOUT
CLKI[ >——>
CLK2[ >——>

CLK3[ >—>

DCS A LAKC B A AR J LA
1. DCSrising edge & =

RPFE S AR RN B BT R N & 1, AR B 1) BT i
NFTI P, ] 3-34 Fis.
3-34 DCS Rising Edge & TR FREE

CLKSEL[U] Js‘.\.’itcﬁ to clkd at next clkl rising E:IgE|

At next clkl rising edge output goes to "1™

CLKSEL[” At next clil rising edge ocutput goes to "1

CLKD

CLK1 ] | | | | L« I | | | I | | | / l | |

cwour T LI LT L L L Pl
2. DCS falling edge 15,

BIAE 24 ATCE PRI B AR N B S R N B R O, LSBT N Bk (10 1 PR Jm e

NS, Wik 3-35 Frn.
3-35 DCS Falling Edge &5 THIRFR=E

CLKSEL[U] Q switch to clkl at nest clkd falling qul |

CLKSEL[” \ ;\\At next clkD falling edge cutput goes to ™0™ | At nesct clid falling edge output goss to "07

CLKD

CLK1 I [ [ f | | |

CLKOUT —ll—l_l_l_l_l r 1 l / [ I

3. Clock Buffer f&5,
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3 ZMN A 3.10 I 4h

AR, DCS Atk i i Clock Buffer.

3.10.2 $itEEF

GWINZ-1
BFH IR — B I s FL S, fRIRRBEAH PR (PLL, Phase-Locked Loop).
HFH A5 N () 225 I B 5 5 1 PR B PN R 3215 5 I R AR 7
GWINZ [f) PLL B BER AL AT LA A B BP0 R, @il E A RS
Hmr DUSEAT B b B VR R (R AR 2 Ai) . AR VRS, 5 s LIRS T RE
PLL fRH ) £5 /I HE &l 4n ] 3-36 T .
3-36 PLL ;R &

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

U @

Detector [ Lock
CLKIN > » IDIV —>|
PFD >
> CLKOUT
+ —» VCO —» VCODIV g
ICP

CLKFB [ > L)
> CLKOUTP
FBDIV —>| «— LPF |e» PS&DCA >
>
4 A ] [;|3v > CLKOUTD3

FBDSEL[5:0] [ >
SDIV
—[___> CLKOUTD
\ Ja A Ja

D000

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

TT
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3 SN 3.10 iy
PLL % € X iR 3-19 fivr
% 3-20 PLL 5 OENX
it 1 4495 (Eke] b
CLKIN[5: 0] A kL TIN
CLKFB LTIPAN S NELETTIN
RESET HIA PLL ¥ AL
RESET P TN PLL i (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 E N 3)
LOCK i PLL 9UE487m: 1 RaBie, 0 Rk

DS841-1.7.2

PLL 122 B85 5 0] LB A EE PLL B804 A N, tha] DL s 4%
L LM RNMES . EERNPME S EEREEPEE S . PLL B RS 5T
PLZAMNE PLL HE 5 B BN, tn] DUl Se kit 2 14 R it S
T EIENPME S BT AR E T .

GWINZ %7%1 FPGA /= ff] PLL YRE1E S % 4.4.5 BUHIA T SRR
PLL A% A B8 CLKIN 347 45 28 1 8 ({5 550F0 43400 , TH B Ui
feLkout = (fekin*FBDIV)/IDIV;

tvco = fekout*ODIV;

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

B HPODdPE

feLkn NEINI 8 CLKIN A%

feLkour N CLKOUT il CLKOUTP Hf #4535

foLkoutn N CLKOUTD 4 45i%:, CLKOUTD A CLKOUT 4385 & [#) i s
forp A PFD BAHAIZE, forp B/IMEA/NT 3MHZ,

B AT I 5 %% IDIV. FBDIV. ODIV. SDIV k15 31 HH ¥ 40 2 [ It (5 =,
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3 ZHNA 3.10 IsH4f
GWI1NZ-2
PLL ) S5 FIAE B Wi ] 3-37 s
[# 3-37 PLL ;R EE (GWINZ-2)
— PSDIR
[ PSSEL[1:0] DPA
— PSPULSE
] I
o ODIV.A [\ CLKOUTA
< (1-128) PS DT <V CLKEN >
L .
o, 1IN e i A= e P
PED CP+LPF B,I
CLKFB +VCO | —
o B B =)o
—
T o [ ODIV.D —N[\ CLKOUTD
}D> CE F— wazs | PS \—DV CLKEN =

[>———— RESET, RESET_P, RESET_|,RESER_S

[>————— IDSEL [5:0],FBDSEL [5:0], ODSELA[6:0], ODSELB[6:0], ODSELC[6:0],0DSELD[6:0], DTA[3:0], DTB[3:0], ICPSEL[4:0], LPFRES[2:0]
[>————— ENCLKAENCLKB,ENCLKC,ENCLKD

PLL ¥ 1 5E a3k 3-21 Fizs.

LOCK

% 321 PLL isOEX

i 11 44 55 ik

CLKIN LI ZEIN RN

CLKFB HIA S BN

RESET LIPUN PLL 4541

RESET_P LTI PLL Xl (Power Down) 5%
RESET _| A 5 IDIV 1 PLL 45 7
RESET_S LI Y57 BIC/D iX 3 1%

IDSEL [5:0] 1IN FAPH DIV E, T 1~64
FBDSEL [5:0] LN AFEH FBDIV {H, JulE 1~64
ODSELA[6:0] A A1) ODIVA, TG 1~128
ODSELBJ6:0] A A1) ODIVB,JE [ 1~128
ODSELCI6:0] LI A% ODIVC, i 1~128
ODSELDI6:0] HIA A #EH ODIVD, i 1~128
DTA[3:0] LI FNAFEH] CLKOUTA 1 dutycycle
DTB[3:0] LIIN FNAFEH| CLKOUTB (1) dutycycle
ICPSEL[4:0] LN BAFER] ICP K/
LPFRES[2:0] TN HA#EH] LPFRES A/

PSDIR TN AR SN T7 1)
PSSEL[1:0] LETPN BAS T AR A2 518 18 i B
PSPULSE LTI A RIA AL B I
ENCLKA

ENCLKB it BNIAS 2 il B B A
ENCLKC

DS841-1.7.2
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3 LN

3.10 4

DS841-1.7.2

i 1 44 R 55 ik

ENCLKD

CLKOUTA i e A HEIE NP (BRUO
CLKOUTB ity B iHIER PP (BRI
CLKOUTC i e C s N s CBRUO
CLKOUTD ity D &R Bt (BRI

PLL HZ I 85 5] ouMz PLL HT%EP g N, AT um_L%
LS MR AME T SIENEME S BB ARG S . PLL FIRBUES
LU AN PLL SBHE 5 & BB 5N, HzT DU Il i Ge 2k fzﬁﬁéﬂ'ﬁ%ﬂw
T RN EME S B EEEE S

GWINZ-2 231k PLL MRE1E S5 3R 4-17 B S E.
PLL 7] 4 A B8 CLKIN 347 S5 8 CREAAT 040D, 1H A an -

fCLKOUTA = (fCLKIN*FBDIV)/IDIV
fVCO = fCLKOUTA*ODIVA

fCLKOUTXx = fIN_ODIVx/ODIVx

fPFD = fCLKIN/IDIV=fCLKOUTA/FBDIV

B PodpE

fCLKIN Jy%i N8 CLKIN 4%

fCLKOUTX: x=A/B/C/D, Jy A/IB/C/D i [r) i Hi i g%

ODIVx: x=A/B/CID, Jy AIBIC/D il fr)% H 43 255 .

fIN_ODIVx: x=A/B/C/D, >~ ODIVxX [ NBHE3, BRI fvco, SRR #2452 Fr FL g 1%
.

e fPFD N PFD ¥ iM%, fPFD f/IMAA/NT 3MHz.

RUATiE L 5% IDIV. FBDIV. ODIV k45 31 #HEE MR R e s =,
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3 ZMN A 3.11 K&

3.10.3 SR #h

GWINZ £%] FPGA 7= & i) i i HCLK A] DL HF 110 58 i e M B 4k
PEALH, &L T VRN HIR N Bl [F 20 BB A s ek, Wk 3-38 Fios.
HCLK #iEr] T %1 10 Bank.

3-38 GWINZ-1 HCLK ~EE

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

3.11 &%

fE%T CRU A RRN 78, GWINZ #2741 FPGA 7= ittt 7 RiG+E 1
KB, GH T M flae. ER sl empEHrES.

3.2 £ {EEN

GWINZ #%| FPGA /=& — N HNERE BN NG, HiEEE
FEAF N, W HER S EAE RS AL, CFU AT /O ) 247254
AT AT R &

3.13 RiIZECE

GWI1NZ Z%1 FPGA 7= /i £ SRAM 42 Ml Flash Zife. Flash gafiti
R EESCFE AN Flash Zwfeth S04 4 Flash 4@ fE. GWINZ 284437 #F DUAL
BOOT #z, NH FAIRMUE T —Fh ik B, H vl LURYE B & 75 B0k e B 4
PE & A EANE Flash H .

GWINZ A% FPGA ;= ihlk T Sk SHiE Y ITAG B B4k, 1632
= SR%FA ) GowinCONFIG Bt B, 7218 7 M. AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL. CPU #1I°C Slave. iTH
Y HE JITAG A1 AUTO BOOT =l #4115 155 % UG290, Gowin
FPGA /in i & FH -
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\

3 45 3.14 F N &L IR

=
04

I

3.13.1 SRAM Zwi2

GWI1NZ %% FPGA 7=/ ff) SRAM 4wfs, Mk F G EH FaAd &
Bk .

3.13.2 Flash &%%

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
FE I ST AN Flash ZRfE i s0RXUS s, PRI RlHE S% UG290
Gowin FPGA /=i 4 FEHL B FHY

3.14 R &R

GWINZ #%1] FPGA P2 Wik T —" N Wik, NSRRI AT w2 1
F P eh, BB RS IA £5%, MR FE A N MSPI 2 FEA R AL i s,
AR BRI R 3-22 Frn.

& 3-22 Fr A a0 L 35 1 T
B | HR L5 i LSV 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?
!

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

4.1.1 ¥t mKeHE
& 4-1 B RKIEE
EAS i1y B/ME | BRE
Vee ZHLE -0.5V 1.32V
Vceo I/0 Bank HiLJ5 HL & -0.5V 3.75V
Veex A By rL Y R -0.5V 3.75v
Storage Temperature AR -65C +150°C
Junction Temperature gl -40°C +125°C
412 EFTIEEHE
R 42 HETIEEHR
B R IR HR/ME PN
v LV AR B 1.14v 1.26V
O ZV A AE 0.855V 0.945V
Vceo I/0O Bank HJ& 1.14v 3.465V
Veex i By e 1.71V 3.465V
g (%) , ;
Tacom (Junction temperature Commercial operation) o +85C
N @429 . .
Tame (Junction temperature Industrial operation) -40¢C +100°C
413 BiF EARE
%+ 4-3 BiFEARE
EAS Eif i) w/MA A >IN
SN/ S o e
Travp (Power supply ramp rates for | 0.6mV/us - 6mV/us
all power supplies)

DS841-1.7.2
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4 WA 4.2ESD g
4.1.4 AIEIR S
F+ 4-4 RAEREFE
A ik %4 /O 57 PN
NI LR
Ihs (Input or 1/O leakage current) 0<Vin<Vi(MAX) Vo 150uA
i NI HL I TDI,TDO,
Ihs (Input or 1/0 leakage current) 0<Vin<ViH(MAX) TMS,TCK | 120UA
4.1.5 POR %51t
% 4-5POR HESH
R ik Hx/ME mNE
POR HiJ&1H Power on reset voltage of Vcc TBD TBD
4.2 ESD Rk
%% 4-6 GWINZ ESD - HBM
a1 GW1NZ-1 GWI1NZ-2
CS16 HBM>1,000V -
FN32 HBM>1,000V -
FN32F HBM>1,000V -
QN48 HBM>1,000V -
QN48M - HBM>1,000V
Cs42 - HBM>1,000V
LQ100X - HBM>1,000V
LQ144X - HBM>1,000V
MG132X - HBM>1,000V
%% 4-7 GWINZ ESD - CDM
R GWI1NZ-1 GW1NZ-2
CSsl16 CDM>500V -
FN32 CDM>500V -
FN32F CDM>500V -
QN48 CDM>500V -
QN48M - CDM>500Vv
CSs42 - CDM>500V
LQ100X - CDM>500V
LQ144X - CDM>500V
MG132X - CDM>500V

DS841-1.7.2
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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 - 302mV | -
. 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 -
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4 BRI 4.3DC HA SR
4.3.2 B#SHER
F+ 49 BSHR(LV BEAE)
B ik 281 B
lcc Core HJFHIRT (Vce=1.2V) GW1NZ-1 | 3mA
| Veex IR (Veex=3.3V) GWINZ-1 |-
o Veex HIEHL (Veex=2.5V) GWINZ-1 | -
lcco I/0 Bank HLJ& L (Veco=2.5V) GWI1NZ-1 | -
T 4-10 BSHIR(ZV M)
B TP 281 HRYAE
GW1NZ-ZV1FN32C5/14 50UA
GW1NZ-ZV1CS16C5/14
B GW1NZ-ZV1FN32I3
lcc Core current (Vcc=0.9V) GWINZ-ZV1CS1613 40uA
GW1NZ-ZV1FN32I2 30UA
GW1NZ-ZV1CS16I12
GW1NZ-ZV1FN32C5/14 OUA
GW1NZ-ZV1CS16C5/14
. GW1NZ-ZV1FN32I3
Vcex current (Vecex floating) GWINZ-ZV1CS1613 OuA
GW1NZ-ZV1FN32I2 OUA
| GW1NZ-ZV1CS16I12
cex GW1NZ-ZV1FN32C5/14 LuA
GW1NZ-ZV1CS16C5/14
GW1NZ-ZV1FN32I3
Veex current (Veex=1.8V~3.3V) GWINZ-ZV1CS1613 1uA
GW1NZ-ZV1FN32I2 LuA
GW1NZ-ZV1CS16I12
GW1NZ-ZV1FN32C5/14 OUA
GW1NZ-ZV1CS16C5/14
lcco I/O Bank current (Vcco=3.3V) gwm%%xi?;?l%g OuA
GW1NZ-ZV1FN32I2 OUA
GW1NZ-ZV1CS16I12
Note!
o BMBEFNGE, MHPAMEH flash B, FTLAICHSMNE Veex, & RS IER TAE.
o DRI NTE = E T IR .
o EIFEMEN T IAEH T MODE %, MODE ##) PULL_MODE #ZiE Ny
KEEPER.
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4.3DC

4.3.3 1/O HEFTE&H
£ 4-11 /O WETIERE
475 TR AT Veco(V) HINITRIAY Vrer(V)
BAME | AYAE BAE | BME HAME | ROKME
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 25 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 25 2.645 1.15 1.25 1.35
SSTL25_lI 2.375 25 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33_lI 3.135 3.3 3.465 1.3 1.5 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 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 25 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_lI 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 25 2.625 - - -
SSTL25D Il | 2.375 25 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_Il | 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D Il | 1.71 1.8 1.89 - - -
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4.3DC

4.3.4 85 I/0 DC BS54

R 4-12 B /O DC S 4514

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 O 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% Veco | 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| Ver-0.18V | Vage+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vaer-0.125V | Vage+0.125V | 3.6V | NA NA NA | NA
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 NA NA NA | NA
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 NA NA NA | NA
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4 BRI 4.4AC FF 45
4.4 AC FFx45t4
4.4.1 CFU FF<4%54
%% 4-13 CFU R ESH
. THE .
475 ik — L
Min Max
tLuTa cru LUT4 3E£iE(LUT4 delay) - 0.674 ns
tLuTs_cru 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
¢ BALE AL B A7 A N R (Set/Reset to Register 1.86
SR_CFU - . ns
- output)
tco_cru R B 1) 27 725 4 H 5 1R] (Clock to Register output) - 0.76 ns
4.4.2 B§hFN I/O FF4FE
R 4-14 SpERFF R4
475 T 0 oy
\ ) 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 FF45
%= 4-15 BSRAM K FE&%
o TR S5 2 -
S
HFR i Min Max BT
‘ IS 31 15 b 1k / £ 4 i H B E] (Clock to | 510 ns
COAD_BSRAM output from read address/data) '
¢ ] i 31 25 A7 %5 % 1 (] (Clock to output | 056 | ns
COORBSRAM | from output register) '
4.4.4 R RETRF<FE
#* 4-16 RN RiEF S Y
SRR Tt i 7/ ME A B NE
¢ w4 HH A#E(0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
MAX sm AR A ZE (-40 to +100°C) | 100MHz 125MHz 150MHz
tor o HH e o 3 b 43% 50% 57%
topar | BT EhELS) 0.01UIPP 0.012UIPP | 0.02UIPP
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4 AR 4.4AC FFRHFE
4.4.5 SR 4T
= 417 BIEMFES I
s FERAS HEER ES /ME =N}
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZ 400MHZ
LV fi A
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 640MHZ
CLKOUT 2.5MHZ 360MHZ
CLKIN 3MHZ 200MHZ
GW1NZ-1 s/l PFD 3MHZ 200MHZ
VCO 200MHZ 400MHZ
CLKOUT 1.5625MHZ 200MHZ
CLKIN 3MHZ 150MHZ
PFD 3MHZ 150MHZ
ZV WA 13
VCO 150MHZ 300MHZ
CLKOUT 1.171875MHZ | 150MHZ
CLKIN 3MHZ 100MHZ
2 PFD 3MHZ 100MHZ
VCO 100MHZ 200MHZ
CLKOUT 0.78125MHZ | 100MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
GWINZ-2 | LV fitA C6/15
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZ* 800MHZz
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4.5 HI R4 AL U

4.5 ARPIRFR S

4.5.1 DC BS54
% 4-18 GWINZ-1 A PR DC B S 454
= PNIEN Wake-up
SRR ZH Ve | Voox L:ER 12 e el %4
- 1] wNE AR, 5 2
AR (Wl 25ns) 2.19 05 |mA | NA 100%. VIN= “1/0”
B |cc1[2] 0.1 12 mA NA -
BB 0.1 12 mA | NA -
TR AR 0.1 12 mA | NA -
XE=YE=SE= “1” , fF
N . T=Tacc & T=50ns 2 [f], 1/O
& E2 ;{;‘ N7y af:C .
E?s%oi flEﬁ B leca 980 25 | pA | NA fIFE Y OmA. T=50ns 2
S5, PR E I 280 P s,
I/O A HLI N A LR 20 FL IR
FREHLBL S Ise 5.2 20 HA 0 Vss+ Veex M Vee
S Ipp 0 0 HA 7us Veex=0
S ARME (KR 257C)
'/f%*ﬂﬁ%ﬁ ISB 0.4 7.5 |JA 0 VSS\ VCCX ﬂ:ﬂ VCC
et 3 lpb 0 0 A | 3.5us Veex=0
E!
o [1XEHENERTFHHEME, BEERESS TZ Y HERE,
®  [2licct TF Toew AN [E B B0 R HHTH 5
- Z:ﬁ—i’q: Tnew< Tacc
- Thew = Tacc
- Tace<Tnew - 50ns: lcc1 (New) = (Icc - lec2)(Tace/ Thew) + lec2
- Thew>50nS: Icc1 (New) = (Icca - lec2)(Tace/ Tnew) + 50NS* Icco/Thew + Ise
- t>50ns, lcco =lsp
o [BIATEARINFER P INAF 3 HF
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4.5 HI R4 AL U

%% 4-19 GWINZ-2 854-H FIN7E DC B4

STONE]

Wake-up

SRR £ Ve | Ve L:ER 12 B ] %M
OB L (wi BN, 52 E 100%,
25ng) 219 |05 mA | NA VIN “1/0”
B |001[ 0.1 12 mA NA -
B 0.1 12 mA NA -
U BRAR 0.1 12 mA NA -
XE=YE=SE= “1” , 7F T=Tac
N . F| T=50ns 2 [8], /O KN
3+ j{t‘ N7y . 0
gf;gfi;%‘“ leco 980 25 WA NA OmA. T=50ns Z J&, WHlE
e AR, 11O B IR NEE
P IR
'/f%*ﬂﬁ%ﬁ ISB 5.2 20 |JA 0 VSS\ VCCX ﬂ:ﬂ VCC
!
o [1|XEEHENERTFHHEAEE, WEERES S TZ Y HEEE;
o [2llcer TE Thew AR AR 88 B HATH 5
- Z:jtli/tl: Tnew< Tacc
- Thew = Tacc
= Tace<Tnew - 50NnS: lcc1 (New) = (lcca - lec2)(Tace/ Trew) + lec2
- Thew>50nS: Icc1 (New) = (Icca - lec2)(Tace/ Tnew) + 50NS*Icco/Thew + Ise
- t > 50ns, ICC2 = |SB
e  [3]M wake-up time FIZEN ZIFF 4G Ve 2UKT 1.08V,
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4 A 4.5 F N7 B AR
4.5.2 B F&H#n1is11e]
& 420 APINEREFESH
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 55 380 KA A i 2 S ) 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
Hhb P 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
!
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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 B IR S BRAEFF 46 BIEE N — IR EEBRERAE 2 BT SRARRT(R],  [5]—ANHhEfE T — IR
BERR AT REME SN Al — AN R ICTE N — IR EERR Z BT BEHE 5 NI X PR
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
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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=} GowinCONFIG it B iR &2k 7 70, 035
HEsE . SUEshEE K. MSPI . SSPI . CPU #%z. SERIAL
. 12C Slave #38, PE4HFEENHE S % UG290, Gowin FPGA /i 4 Fel &
T
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5 BT IRE R

5.1 84

5.1 et

Dass

5-1 SR ARG - ES

GWINZ

Product Series
GWINZ

Core Supply Voltage
LV 1.2V
ZV 0.9V

Logic Density

- XX X XXXXXX  ES

11,152 LUTs
2 2,304 LUTs

5-2 & %= B - Production

GWINZ

Product Series
GWINZ

Core Supply Voltage
LV 1.2v
ZV 0.9V

Logic Density

- XX X XXXXXX CX/IX

Ve —
93 FII%\

Optional Suffix
ES Engineering Sample

Package Type

FN32F (QFN32F, 0.4mm)
CS16 (WLCSP16, 0.4mm)
QN48 (QFNA48, 0.4mm)
QN48M(QFN48M, 0.4mm)
CS42 (WLCSP42, mm)
LQ100X (LQFP100X, 0.5mm)
LQ144X (LQFP144X, 0.5mm)
MG132X (MBGA132X. 0.5mm)

Grade

C Commercial 0°C to 85°C
I Industrial -40°C t0100°C
Speed

2 Slowest /3 /4 /5 /6 Fastest
Package Type

11,152 LUTs
22,304 LUTs

!

e [1] FN32 & MNIHMA .

DS841-1.7.2

FN32' (QFN32,0.4mm)
FN32F (QFN32F, 0.4mm)
CS16 (WLCSP16, 0.4mm)
QN48 (QFN48, 0.4mm)
QN48M(QFN48M, 0.4mm)
CS42 (WLCSP42, mm)
LQ100X (LQFP100X, 0.5mm)
LQ144X (LQFP144X, 0.5mm)
MG132X (MBGA132X, 0.5mm)
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5 ST HEE 5.2 FF B AR IR

o LT IRMFRIEEGE LEMREGEIESH 2.2 77 mls BEAIR K 2.3 HEE B,

o GWINZ RFIFBor ds s B SR - XUbR bR IR, 40 C5/14, CAN3 5. i ek FH 1
e TV bnte, AT CAE 308 7 AT LA R 2 385 2 Tl S () AR R (C). Tk i
g 100°C, R mr iR 85°C, Bt LA TR —308 F Wi R sk 2% 87 FH o i A2 i B S 4 5,
T8 TV 2R 87 FH Rl FE S R 4.

o IR i S g 1y /N B S (LittleBee®) 5 I B4 R BE O R MR S8 4 B R [E

5.2 B fFERFRIR
o SRR AR R S T AR E R, W 5-3 AR
5-3 SR E RN

L °
Part Number —1» GW1NZ-ZV1FN32C6/15 YYWW <«——— Date Code
Date Code —> YYWW LLLLLLLLL*T— LotNumber

Lot Number —» LLLLLLLLL

!
FREETE 41T 5% 4T “Part Number” .

DS841-1.7.2 63(63)




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及跨时钟域转换模块
	串化器SER模块

	3.3.3 I/O逻辑工作模式
	普通模式
	SDR模式
	通用DDR模式
	IDES4模式
	OSER4模式
	IVideo模式
	OVideo模式
	IDES8模式
	OSER8模式
	IDES10模式
	OSER10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 模式
	3.7.3 端口信号
	3.7.4 操作模式

	3.8 用户闪存资源(GW1NZ-2)
	3.8.1 简介
	3.8.2 端口信号
	3.8.3 操作模式

	3.9 MIPI D-PHY(GW1NZ-2)
	硬核MIPI D-PHY RX
	软核MIPI D-PHY RX/TX

	3.10 时钟
	3.10.1 全局时钟网络
	3.10.2 锁相环
	GW1NZ-1
	GW1NZ-2

	3.10.3 高速时钟

	3.11 长线
	3.12 全局复置位
	3.13 编程配置
	3.13.1 SRAM编程
	3.13.2 Flash编程

	3.14 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


