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1 KT ARFM 1.1 FMAE

P

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 Euds F it
UG290, Gowin FPGA 7= i 4 f2fic & Tt
UG843, GWINZ %% FPGA 7= i35 55 Tt
UG842, GW1NZ-1 2844 Pinout /it
UG844, GW1NZ-2 2844 Pinout /it

m

)

arwNPE
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1 RFARFM

1.3 RiE. 4ingiE

1.3 Ki&. EREIE

K 1-1 FHIH TART W IR TE . AR iE SAH SR .
£ 1-1 RiE. G088
Rik. 450878 | & P
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 X 1 BSRAM
DP True Dual Port 16K BSRAM 16K Xt 1 BSRAM
DQCE Dynamic Quadrant Clocke 1 szt g bRt i e
DCS Dynamic Clock Selector A PRk
PLL Phase Locked Loop VRN
SPMI iﬁ?;\:ePower Management B A R
GPIO Gowin Programable 10 Gowin 7] 218 FH & 1
CS30 WLCSP30 WLCSP30 *f#%
CS42 WLCSP42 WLCSP42 3%
FN32 QFN32 QFN32 3
LQ100 LQFP100 LQFP100 %%
LQ100X LQFP100X LQFP100X 424
LQ144 LQFP144 LQFP144 %%
LQ144X LQFP144X LQFP144X i
MG160 MBGA160 MBGA160 F}3¢
PG204 PBGA204 PBGA204 F}%&
MG132X MBGA132X MBGA132X Ff#
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14 BARXFHSRIG
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2.1 R AR

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, FESHERBIEIFES 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)

RESNAHT IR A

64K bits

BARArE: 32

10,000 X5 7 i & A

I 10 A 4 PR A7 BE 1 (+85°C)
RFUUHERR: —T1 2048 Y

BEIFA]: B oK 25ns

LA

- EEEfE: 2.19mA25ns (Vee) & 0.5mA/25ns (Veex) (Max)
- HEAEAERERE: 12/12mA (Max)
PR TR A F

AR : 40MHz

FEHEIERE: <16ps
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2.1 R AR
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- TUHERRETR]: <120ms
F P N B R (GWINZ-2)

- 10,000 YX'E i J& 3

- 10 fﬁlﬁ%ﬂl%’&ﬁﬁﬁ%ﬁ&%@)

- H¥EATE: 3

- AT E: 256-Byte

- DUEFRAEJI: 2,048-Byte

- TYFERTE: <16ps

- TUHEBRRIE]: <120ms

MIPI D-PHY RX fif#% (GW1NZ-2)

- ¥ MIPI CSI-2 #1 DSI, RX #fF#0
- 10 Bankl 32§ MIPI D-PHY RX

- MIPI £ 4i# % 7] 75 1.5Gbps

- SCFRER 2 VYA S I TE AN — NI o TE
% MIPI D-PHY RX/TX (GW1NZ-2)

- ZFE MIPICSI-2 f1 DSI, RX F1 TX #4810

- 10 Bank0. |0 Bank3. 10 Bank4. 10 Bank5 3 ¥f MIPI D-PHY TX,
fERIEZF 1] 1L 1.5Gbps
- 10 Bankl. 10 Bank2 37 ¥ MIPI D-PHY RX, & n]ik 1.2Gbps

TR F 11O HFRRitE

-  GWI1NZ-1: LVCMO0S33/25/18/15/12; LVTTL33, PCl,

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

- RAUENE S IR L I

- ZHF 4amA. 8mA. 16mA. 24mA ZIRZfE

- RIS S Slew Rate £

- PRALENHE S IR S AL I

- WA 11O 1RSI ) Bus Keeper. i/ Nz HLFH & Open Drain
fig H 34 T

- CRFRGEIR

- 1PC %, ¥ SDR Bz

REFFE M, ASCRFZES A

$ mﬁ$ﬁﬁ$m

4 Fi\ LUT(LUT4)

- Rk AR

YEFRAL T AT RS

SR A0 AR
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2 7 AR 2.1 R AR

o PR AMF S iES
- SCRPUUm T, B 1 RA S P U A
- R E R
o RIEMM PLL IR
- SCUARPER RN, A AFN AR
— AR R 4 IR
e N E Flash %ifs
- B RS
D & e DA (S
- ¥ AUTO BOOT #il DUAL BOOT % ffsi =,
o JnfEMt B
- STEE ITAG B E AR
- SZRFZIE 7 A GowinCONFIG it & #53: AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT. I°C Slave
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N
H
foinl
&
5

2.2 FramfE R AR

211 FmiERII%
A GW1NZ-1 GW1NZ-2
AR RIT(LUTA) 1,152 2304
2304
ERER o 864 (FF+Latch, J 1 FF:
2016)
A ER ST 2 K 0
S-SRAM(bits)
soravbs)
BiFHIA(PLLS) 1 1
F P N7 (bits) 64K 256K
5K 110 % 48 126
BHE (LV A 1.2V
HHE (ZV iA) 0.9V -
2.3 #HERERIIFR
R 22 FREEMRAHEA 1/0 85K, True LVDS %
B ] ¥ (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 6x6 40 -
CS42 0.4 24x29 - 34 ()
LQ100X 0.5 14 x 14 - 80 (15)
LQ144X 0.5 20 x 20 - 113 (28)
MG132X 0.5 8x8 - 104 (29)
e
o xiﬂﬂqﬂ GWINZ #%1 FPGA /=i i 4 R4 5 )7, VR4IME B 2% 5.1 4%
° gT/TciEL_N HITAG B H R, JTAGSEL_N 5| A1 JTAG T #ifk 4 151
(TCK. TDI. TDO. TMS) AHFER EHA 10, ILREMEIE A ITAG THI 4 4
S| 9 110 5. 24 mode[2:0]1=001 i}, JTAGSEL_N &5 JTAG K& K 4
ANE (TCK. TMS. TDI. TDO) AJ LA[FIS 38 A GPIO, UL KH ' 110 % 1.
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3.1 G5 HIAER

3.1 GHHEE

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

R 4R

<«——T/0uvao/l —»

<«—|/OBank0———»

|

SPMI | cFU | pch
CFU !

Block SRAM | | PLL
CFU |

Block SRAM | | OSC
crU
CFU 13C

<—I|/OBankl—>»

<“——1/oMuv a0/l

DS841-1.7

SPMI CFU CFU éﬁseﬁ -
Block SRAM PLL -
[ 108 |
Block SRAM osc -
[ 108 |
CFU CFU CFU CFU -
[ 108 |
[ 108 |

CFU CFU CFU 13C
[ 108 |
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3 ZMN A

3.1 GEHHER
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[E 3-2 GWINZ-2 &4 n=E

PLL User Flash 108
/ |0B
<« Toplo —» / CFU | | CFU | | CFU | CFU |  CFU 2]
PLL User Flash 10B
CFU. ] N - | MIPI D-PHY
CRU. : Block SRAM == 0B
© | Block SRAM| | Mno faU'
= ! =y 10B
5 CFu  |osC | Z CFU | |CFU | | CRU | | CcRU | | OSC
CFU.
CFU' 108
Ty m— IR CFU | |CFU | | CFU | | CFU | | CFU
108
<—Bottom |IO—>»
CFU | |[CFU | | CFU | | CRU | | CFU OB
CFU | | CFU | | CRU | | CFU cru | | OB

K 3-1 K 3-2 4 GWINZ R517/= &t n =K, GWINZ RN
RN R ITRES, AE RN AR (0B), 77 ah Nk T HOR RS
WA s (BSRAM) B . PLL B2 A N dR 3R H P TN AF 525 User Flash,
SCRFBRR R EhThAE, AL, %P EER T SPMIREHURT 13C B, P EEUR
BEEANGERESEE 2-1.

GWINZ %1 FPGA 7= fi 4 1 40 50 23 o vl ic B D) ge 5 76 (CFU,
Configurable Logic Unit). fEZS4FNETRERAT. ZIFEFEHEY ). PTRCE DhRe
¥90 (CFU) AT DABL B AT 3% (LUTA) #E0. BRI AR A de i =
TEAIME BiE 5% 3.2 WL B hAE#A T,

GWINZ #%1] FPGA 7= 110 TEIR AR (e 248, LA Bank A7
%143, 4354 BankO F1 Bankl. /O %y5SZ#r 2 M Ehrite, i@ TIE
. SDR TAEM L FNIE ] DDR #iX. FEAIME BiE 2% 3.3 M A\ AR

GWINZ R%1 FPGA ;= i I HUIR S BEY 7 g% (BSRAM) 7EZ54M
HIE AT HES], — A~ BSRAM {EZ8 44 N 05 H 3 4~ CFU A7 & . — 1~ BSRAM
P25 8 K/N N 18Kbits, X HF L FhC B A URERER . 1H4IE B1E5% 3.6
HOR B S BE AT fifi 23 PR

GWINZ #%1| FPGA /= Witk T H P N R, WEBEASELR,
MESIESHEE 2-1. FAERESH 3.7 P NGEEE.

GW1NZ-2 2414 1% MIPI D-PHY RX IP, [FI} 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 T 8UHIE PLL WiR. &3 544K PLL A2
HReng s L] DLSE & RO ah AR, l i e B A [F B2 50T DLBEAT I g AR
PR (AR 0 40) . ARG, (B LIRS ThRE . VIS RiES % 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 Wi A St fe Bk R . nIlCE DIRE T
(CFU) F110B WB#i - B AL Bk, il 1 CFU PR AT 1I0B P
(P TR . A BIR Al & o Tk FPGA A E a4 K. bk,
GWINZ R7%1 FPGA F=fhic e fit 735 1L H I ph 28 o5 )s, K& IH, 4
RBEEN, VNIRRT . FAEREESH 311 KL, 3.12 £ R/RE BN,
3.13 Lt & .

3.2 AIBL EThEEER T

DS841-1.7

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 "

CLS3

CLS2

CRU

CLS1

CLSO

Carry from left CFU

o SREG FENHRMNIM . WEFRE, BEARC I SEBAR TR L rFH b,
e GWINZ-2 #8411 CLS3 5 CLS2 i CLK/CE/SR [Fi.
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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);
- O\ BB S(PIA CFU)TAC B — 1 8 N B4R 2 (LUTB).
o GIRBHEMA
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

— D
—CE
—CLK Q—
—— SR

—GSR

DS841-1.7 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 /L2

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
HERE CFU 2 AR L% CFU R FPGA Py 3 Hot Ty R kit 2 [n) iy e bz .

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.
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3 LR 3.3 B N\ Hir A b

& 34 I0B &#~=E

“True” “Comp” “True” “Comp”
PAD A PAD B PAD A PAD B
A A A A
Y Y Y Y
Buffer PairA & B Buffer Pair A & B
A A A A A A A A
= (O —H | -4 g - |0
c B Bl B| o & Blo |8 R
Y A4 Y Y
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A A
5?9?95?9? 2 5?9?95?8? 2
SI5E|5vy S|58|5 v E5|52|5v S[5E|5 v
Q —lQ Q —|Q Q —Q «Q —lQ
A4 A4 Y Y
Routing Routing

GWINZ %] FPGA ;5= & 10B 1B HeEdr s

#F Bank ) Veco Bl

S FF LVCMOS. PCl. LVTTL %&£ Ffre Fhnife

PR NAS 5 LB i i T

PeAtH A5 5 DR B H g 0

At S5 Slew Rate 170

SHEEAN 1/0 AT Bus Keeper. b/ Nz PH & Open Drain %
1 I3

BER T EIEL

/0 B4 #F B R . SDR AR DL DDR %52 i i
Ak I°C k%, CHF SDR

REFRE i, AFFE A

3.3.1 I/O B 45

GWI1NZ-1 K% FPGA F= /i) I/O .35 Bank0 #1 Bank1, {1 3-5 s .
GW1NZ-2 ] 1/0 fuFE 6 4> Bank, GW1NZ-2 CS42 3445 7 /> Bank, 1
K] 3-6 filf~. &> Bank AL /0 B Vecoo Veco AT L E N 3.3V,
2.5V. 1.8V. 1.5V 1.2V,

DS841-1.7 13(63)




3 LR 3.3 B N\ Hir A b

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

I/0 Bank0

GW1NZ

™ueg o/l

& 3-6 GWINZ-2 §Y I/O Bank %R =HE

1/0 BankO I/O BankO
5 Top . 5 Top 5
ve) vy) us]
g g 5
& & &
o o o) o
1% o GWI1NZ-2 ) g,u 1% o GWI1NZ-2 (CS42) po i
5| =& S |5 S| &+ Q|5
X 215 ] =5
o o o
vs] vs] us)
g 5 5
P Bottom — D Bottom Yy
o I/O Bank2 o 1/0 Bank2 o

GWINZ %741 FPGA 7= i SCRF LV BTN ZV AAS , LV AiA #8443 HF 1.2V
Mt s, AT DA R P RIIRERI TR 3K, ZV AR 284 32 FF 0.9V R it H HE
JE, FTLASEBLZETh#E. /0O Bank it K Veco IRHE TR EAI/E 1.2V, 1.5V,
1.8V.2.5V.3.3V L RiFRE . HBIHEE Ve X FF 1.8V, 2.5V F1 3.3V,

!
AgmAEE A E I (GPIO) BRUVIRAE R =559 Lhi.

DS841-1.7 14(63)




3 ZMN A

3.3 Hi N f AR

DS841-1.7

ANFHT 1O Hy AR EXT Veco FIEDRINER 3-2. 3 3-3. K&K 3-5 fins.
% 3-2 GWINZ-1 &%l FPGA Fr@ G /0 KB LMo R E

/O %y tH A1 B/ 25y Bank Vcco(V) far 1 3K EN HE T (MA)
LVTTL33 eh 3.3 4,8,12,16,24
LVCMOS33 b 3.3 4,8,12,16,24
LVCMOS25 B 2.5 4,8,12,16
LVCMOS18 b 1.8 48,12
LVCMOS15 B 1.5 4,8
LVCMOS12 B3 1.2 4,8
PCI33 B 3.3 N/A
LVPECL33E 25y 33 16
MLVDS25E ZE5y 25 16
BLVDS25E 25y 25 16
RSDS25E 2y 25
LVDS25E ZE5y 2.5

& 3-3 GWINZ-1 THAAN /O X B HH Wi E
/O f NFRifE | i/ | Bank Veco(V) IRFRIBIEI | R Vrer
LVTTL33 ek 1.5/1.8/2.5/3.3 = i
LVCMOS33 | Hi 1.5/1.8/2.5/3.3 o 5
LVCMOS25 ek 1.5/1.8/2.5/3.3 = i
LVCMOS18 | Hiii 1.5/1.8/2.5/3.3 2 o
LVCMOS15 | i 1.2/1.5/1.8/2.5/3.3 | }& &
LVCMOS12 | #ii 1.2/1.5/1.8/2.5/3.3 | & Fi
PCI33 B3 3.3 2 &
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3 4Efy

=
5

I

3.3 Hi N f AR

& 3-4 GWINZ-2 &%l FPGA =& ZFvmd /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 16(63)




3 LR 3.3 B N\ Hir A b

3.3.2 /O B35
K 3-7 JJ GWINZ %% FPGA 77 5111 110 3248 (% H #5545
& 3-7 /O @Mt ~EE
TCTRL | TCFF >
GND H
—» SER g R
ISI
TDATA | » OUTFF »
_ IODELAY
K 3-8y GWINZ £%1 FPGA 7= 51 110 25 i N BBy
& 3-8 I/O iIZEBHMAT=E
-l
- Dl
X
» INFF > DIN
> IEM 71 IDES [: o
] ate
el - Q

GWINZ £ %1 FPGA 7= 5 1/O 38 %5 () 4L BB 3 B U R -
HERAER

K 3-9 NIEIRFEH IODELAY. GWINZ £%1 FPGA 7= i 44N 1/0 #itL
4 IODELAY fibk, RItiRft 128(0~127) B TR, —H IR A £ 30
pS.
3-9 IODELAY ==&

o1 > S ST —— oo
DLY UNIT

SDTAP >

SETN » DLYAD ——+—— > DF

VALUE »

DS841-1.7 17(63)




3 ik

3.3 Hi N f AR

DS841-1.7

AT PP AR RE AR 1Y) 3

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

I/O &%

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

D Q— =

> CE

>—>CLK

>— SR

e CE " Ui K H A %%(0: enable)s & A %(1: enable).
o CLK A LAZwFE N b Fh i fd & 8 Ff i
e SR A LIgmFE NIFDI R K SET/IRESET 8t (disable).
o EiAfras n] LAgnE N AT A7 2% (register) Bl % 2% (latch) .
ENHEAR SR
HUFERSH(IEM) A2 F SR EURE SR 19, H TiE A DDR #ix(. Wikl 3-11
FIi7R o
3-11 GWINZ #9 IEM R & &

CLK[ > ——1 > LEAD
D[ >—— IEM < ] MCLK
RESET [ >—— —1 > LAG

fR 38 DES K ESH s iR R

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

£ {L28 SER #&EiR

BN T /O AR 1R R HR AL As SER AR, £E T /0 BRIRN
REWE v
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3 LN 3.3 B N\ Hir A b

3.3.3 /O BT {EER

GWINZ # %) FPGA ;=& i) 11O B3 2 M TAER . &—Fp TAERE
AR, /O A RABCE i B 55 . MIANE 5. INOUT 55 k=8 E 50
=B EES).

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

AL 1 1/0 B 3-12 Frs, iU {ES TC. DO LA K DI
HiziE CRU 58344 N &R
E 3-12 TFEER TH 1O BEEHTEE

TC | L
DO | VV—»—% 10 PAD

DI <

DS841-1.7 19(63)




3 ZMN A

3.3 Hi N f AR

SDR &5

FXF T E @i, SDR #EHCR 1 1/0 wpf74ds, &l 3-13 o, wILL

A R 110 I P RE

3-13 SDR X T H /O ZELEHREE

Q| > ¢ [<]opPap

TCTRL__> D Q
CE
— >CLK
— SR
DOUT | D
O_CE | CE
O_CLK | >CLK
O_SR| SR
DIN <] ]
b 0
ICE_ > CE
| CLK[ > >CLK
SR> SR

o CLKfftfE5S

O_CE I |_CE 7] LARC & Ay Hi P R BRI F P e

o [4P{E5 O_CLK A1 |_CLK 7] PAFC & A L FHifvfid & 88 R PR b % .

o AHEENIES O_SRAMI_SR WUAENFRNEN. FPEN. FLEN. FPEM
A E AL IR

e  SDR #zU NI /O 17£if By v] LARC B Rl I8 27 77 4% 5% Latch.

iBF DDR ##5%,

7EiE ] DDR #30F, GWINZ %1 FPGA 7= 5 0] LS RF R R Y 110 3K

B

K 3-14 JyiE ] DDR # N\, W24 5 PAD SR N 1:2.
[# 3-14 /O iZ%81) DDR AT EE

D—»
CLK —»
RESET —>»

IDDR

—» CE

/> QILO]

K 3-15 Ai#H DDR %, PAD 5 FPGA W HEHZE L A 2:1.

DS841-1.7
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3 ik

3.3 Hi N f AR

[ 3-15 I/O iZ%E# DDR it REE

D[1:0] /5>

CE —>»
CLK ——»
RESET —»

ODDR

HQ

IDES4 &3

IDES4 5, F, GWINZ %% FPGA 7= i ] DASZ 775 5 1) 1/O 3 ¥ . PAD
5 FPGA WZHH KL N 4:1.

& 3-16 I/O 2389 IDES4 i\ <=

D—
FCLK ——>»
PCLK ——>

RESET —»

IDES4

<«—— CE

/5> Q3]

OSER4 &3,

OSER4 L, GWINZ Z7%1 FPGA 77 &5 v LASZ 57 56 = 1 110 3 .

HE N 4:1,

3-17 I/O iZ48HY OSER4 #itt = EE

TX[1:0] —45»>
D[3:0] —#4>

FCLK ——>»
PCLK ——>
RESET —»

OSERA4

<«—CE

— 2> QlL0]

DS841-1.7
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3 ik

3.3 Hi N f AR

DS841-1.7

IVideo &3

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

3-18 I/O iZ4BHY IVideo N R EE

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

Varl |
w!

IVideo A1 IDESS8/10 4 (5 FIAHAE 1/O M. 405 #im 1/0 brve, W) 1/0 AR AR
o EIXFENL T, SDR AR AN 38 A A Ay DU .

OVideo 158,

OVideo #RX T, GWINZ 71 FPGA 7= 5 a] DL £ 5 =1 11O TR,
PAD 5 FPGA WKL N 7:1.

3-19 /O iZ%EH) OVideo it =R E

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

IDES8 %30 N, GWINZ %] FPGA 7= i A] L3 7 58 =i ) 1/O 3 % . PAD
5 FPGA HIZHE R LN 8:1.

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

D—» «— CE
FCLK ——» j@» 7:0
IDES8 g > QLr0l
PCLK —»|
RESET ——»
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3 GRS

N
o3

3.413C BB (GWINZ-1)

OSERS #3

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

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

TX[3:0] — /> <« CE
DI7:0] — /5>
FCLK —» OSERS —/y > QILO]
PCLK —»

RESET —»

IDES10 23

IDES10 #XF, GWINZ %1 FPGA 7= 5 il UL 37 #5651 110
PAD 5 FPGA A E#Z 4 HE X [ty 10:1,

3-22 /O iZ48H9 IDES10 SN\ R E

D » <« CE
FCLK —» IDESL0 —> Q9:0]
PCLK —»

RESET —»

OSER10 &3

OSER10 #® T, GWINZ Z%| FPGA 7=/ af L £ 5 & 1 110 S,
PAD 5 FPGA A E#Z4EHE X [t 10:1,

3-23 I/O iZ%§#Y OSER10 4t R EE

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

3.4 IBC BEZ&ER (GWINZ-1)
3.4.1 ¥512

GWINZ Z%1 FPGA 2efF Nk 1°C Mgkl se iz %, 4 SDR #
o 1PC ML E PR 1°C R0k, FIRN BATIRIhEE, modi R, i Rk S
GWINZ %% FPGA 28F N HR I 13C M 23848 MIPI IR 13C M2 Wi, K H
FAERRHE], FEF 1°C SDR Master #i1 1°3C SDR Slave T{EfE=.
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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
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3 ZMN A

3.413C ML HH (GWINZ-1)

DS841-1.7

F35BCIOES

Ui 1 24 FR Ji1A] i34

AAC Input BB ACK e N E, K E 5
AAO output i ACK 155

AAS Input WE ACK MR, FfkHE 5

ACC Input HRESREEARE, BkiES
ACKHS Input WHE ACK 5 HL T[]

ACKLS Input W E ACK K HL P[]

ACO output HESRAE R

ACS Input BB LR, Ak E S
ADDRS Input WH slave ikl

CE Input R

CLK Input INEETTIN

CMC Input TEBR WA HE Master, HKE S
CMO output W% Master fiH!

CMS Input W E W& HEN Master, k(S S
DI[7:0] Input EAETTETIN

DO[7:0] output K

DOBUF[7:0] output S YERAE T Th

LGYC Input TERRARDEIRT SR 12C W E, Bk E S
LGYO output gy HH 24 AT TN 5N 12C

LGYS Input B MENER SN 12C, BRKRE S
PARITYERROR output RIS R IR E S

RECVDHS Input VB BRSCHIAR = LTI (R
RECVDLS Input T B BRSO I F P ]

RESET Input S EAL, AR

SCLI Input I3C HATH B

SCLO output I3C H AT g H

SCLOEN output I3C AT I B o Ak
SCLPULLO output 1I3C H AT I bz A o
SCLPULLOEN output 1I3C HAT IR b i H g

SDAI Input 1I3C HFATHIR AN

SDAO output 1I3C H AT B St

SDAOEN output 1I3C HR AT Hd % A e
SDAPULLO output 1I3C AT # E ot
SDAPULLOEN output 1I3C H AT 4 b4k Al
SENDAHS Input W B Ik g T (R
SENDALS Input VL 3% H A TR ]
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3 LN

3.5SPMI 5k (GW1NZ-1)

i 1 24 K J7 1A i)

SENDDHS Input B R IR B v HL ST I ]
SENDDLS Input W B R IR HAR K HL T [R]

siC Input WE RGP WERE S

SIO output i RE WSS

STRTC Input THFR START 2 &, BkMES
STRTO output i START 4

STRTS Input wH START w4, HAKMES
STATE output it N IR S

STRTHDS Input WHE START 7y 2 PRFFT ]
STOPC Input G STOP fr & &, HIkiES
STOPO output it STOP 4

STOPS Input WHE STOP fir %, HkMfE S
STOPSUS Input BE STOP fiy 4 13 3 (1]
STOPHDS Input W H STOP iy & fRFF [A]

3.5 SPMI & (GWINZ-1)

3.5.1 #Eik

GW1NZ %% FPGA F= /i IN ik 7 SPMI 4 B H,  [FIN 324t SPMI 3541
AP, HFEEN Master JEit SPMI £ D3 H| M40 Slave #814FHE4T IR
T, [EE S EE A Slave #H FPGA (1 FE YR 1,

GWINZ #7%1 FPGA 77 &t s R b7 s il 3 i, — 2 i 1/0
VCCEN K, 34 VCCEN 4 0 fyisfi 3= o, 4 VCCEN A 1 HI &
FPGA FHJFIEH L, Hib—F2iEid Master &% shut down 74175
AR I, TU\J\_L Master i% reset / sleep / wakeup it &% =2 FPGA
FEHYE, WAl LLdEd SPMI_EN 5 Sk 7 20K E FPGA F .

SPMI il #eEfE =, @EE, RG4S, NP EESEYE R
iE5 % IPUG529, Gowin SPMI /4 /1151

3.5.2 IO

DS841-1.7

#* 3-6 SPMI #O1ES

ity I 44 % JitAl i34

SPMI_EN input SPMI i gEfE 5
SPMI_CLK intput ARG EE S
SPMI_SCLK inout SPMI B ATH 5 5
SPMI_SDATA inout SPMI B ATHIR(E 5
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3 ik

3.6 BUiRig A FEHLAT i 2 LR

3.6 BURFHSBEH FRHE R ARR

3.6.1 &t

GWINZ Z %] FPGA /=i fit 7 38 MR ERS MM FiE a8 R . XL

F7fi o BHIR AR RS, DATHIER, e FPGA [R5 % . ALK
HNEUIREFSBENLAE % 2% (BSRAM). £ FPGA [451 F1 41 BSRAM #ib |5 H
3/~ CFU M & . %1 BSRAM A fil & fix 7 18,432bits(18Kbits). #Efik 5 Ff
EeERE . B ORI Single Port, ¥ = Dual Port, LXK
Semi Dual Port, [Efbf7fig#etis, WEN FIFO %47, £ 3-7 F5IH T
BSRAM {55 K IhRefik .

F 85 MBCIREE S EENLAA S RO P s e RE B O 1 ORfE. DR

7& BSRAM H it 1) % Fh I BE -

DS841-1.7

1 M BR R K 504 18,432bits

I 45R ik 81 170MHz(7F Read-before-Write 30 F 100MHz)
i L3 Single port

X 14525 Dual-port

X L Semi dual-port(— i i, A —1N5)
ARG AL Parity Bits

fefit el 25120 ROM

HE 58 B 1 A2 36 £

ARSI Br/E Mixed clock mode

A VR A5 v ¥ Mixed data width mode

FER 71 B B8 98 LA 17 #:1F Enable Byte
1E# 125 Normal read and write mode

J:# )5 5 Read-before-Write mode

JH 5 Write-Through mode
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3 G R 3.6 HUik A B LAE i

% 3-7 BSRAM {EEThiE

Ui 1 24 FR Ji1A] i34

DIA Input A i RN 5

DIB Input RAREACE TN RS

ADA Input A B DS 5

ADB Input B it L Huhik {5 5

CEA Input A i BB RS 5

CEB Input B i [T 81 B 5

RESETA Input A i AR R NG S

RESETB Input B i H #F A7 A5

WREA Input A i 3 S EREAE 5

WREB Input B iy i/ 5 fef5 5

BLKSELA. BLKSELB | Input AR T A S

CLKA Input A Uiy T S i 5 5

CLKB Input B ¥ [ 52/ B I 805

OCEA Input A i 25 A7 A A REAS

OCEB Input B i [ A5 A7 a4 AL REAS

DOA Output Hedh b A i

DOB Output et B i

3.6.2 FHEREEEN
GWINZ 5751 FPGA 7 it R HUIR i A5 BE AT LA A 25 7] SRR 22 ) 20080 5 2

W% 3-8 s
& 3-8 AR ETIR
F g A Xt 1 P FIAR
16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32
2K x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36
!
[L]JGWINZ-1 2 A S 4 X AL
i OER

7E B A R, BSRAM 1] LLZE — AN £h A %F BSRAM 3473280 5 #4E .
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jue

3 Hitl N

$
3

3.6 BUiRig A FEHLAT i 2 LR

FEEEAET, BE NREIE S5 BSRAM K%l . B 5 ik
(Normal-Write Mode) #1135 5 2, (Write—through Mode). 4% it 75 17 2% 55 1%
(Bypass)i, #iEds H AR R — N i A

I B AR 2 ) i 1 HE J] SR S iR 7 2% SUG283, Gowin JR 5 H
J'15E >3 Memory.
Wi R
BSRAM SR FARL, AT P A s AR R 424 -
o Py I [R]  SERAE
o P [R5 AR
o fRAu]— M [ (AN S
IR0 AR 2 ) o s 8 B SR IR 16 2% SUG283, Gowin J&iiH
M $8E >3 Memory.
{8 Wi 4R

PR 1A S5 (RIS AN S 44 o (ER X TRl — Ao AN BE s 5 #4E
REFF A WIS, B i,

TP Xy AR ) oy 7 7 ] S pE R iR 1 2% SUG283, Gowin J&
B i > 3 Memory.

R

BSRAM W] e & i R S A7 il it 2o ™ Al il A7 il SR A0 da AL S A,
g A R R Bt as . T R Z3Rft ROM N %, ﬁ)\%ﬂﬁb
WA E Ao A AT b g A I R 58 AT AR P A

g BSRAM A AL E A 16Kbits ROM. T H 3t R A i o & 1
KRR S S % SUG283, Gowin JRiEH /' 15F > 3 Memory.
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http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf

3 G R 3.6 HUik A B LAE i

3.6.3 Flis R SRR E

GWINZ %] FPGA 7= i I HUIR B S BEA LA fifs 23 A B m] S KRR A i 28
T PEPRAE . 7500 A AR O X AR, 1520 S R EOHE T 7 ] DAASTA],
{H 7B 3% 3-9 FI13R 3-10 MIHC & RN H .

+® 3-9 Wi IR AR EHE R ES IR

e 5 i
1
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1IKx16 | * * * * *
2K x 9 * *
1K x 18 * *
E!

FREEN 7 (3R SR AR
R 310 ANmORSEERIEREEETIR

5 ¥y
B
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx9 | 1Kx 18 | 512x 36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x 16 | * * * * * *
512 x 32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
!
FRIEA “*7 RN S AR .
3.6.4 FII{ERETAERCE

BSRAM S 1ifiifit (byte-enables) Thfit. A LLEm AL, Hit
PR FERIM TSN TR HARE fe 4k 2L R . /5 TS 5 (WREA,
WREB), X byte-enable i% 1 T # ] BSRAM )5 #1E.

3.6.5 RGN ThREAL &

FTA PR B S VL 235 BSRAM N & T RGN L E . B4
TS O AL AT RSB IS A,  FHSRAS I Kt A% e ) I e, th mT DU R AF A
K
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3 G R 3.6 HUik A B LAE i

3.6.6 F1E#1E

o A MIHUIRER A BEN AT fif 75 BB F 30 N\ 25 A7 28 SCRERI D BN

o it A A ] FETR /K R 2 A7 et o FH P w1 e

o i FFA7AR ] 531 bypass-able.
3.6.7 LEHIFR

BSRAM SCF I &S BEN AT ws v aatk . /£ EHEFEH, BSRAM

AT RPUIRAS, A st N 0. RS WERH T Rife s i ROM.

3.6.8 BSRAM E{EER

BSRAM SCF 5 B0, 45 2 PhissfEi (55 #1520 Bypass
Mode, ¥i/K&kizti= PipelineRead Mode)All 3 Fh 5 45/ 4% =, (1E % B 1
Normal-Write Mode, EE: Write-through Mode, i) 5.
Read-before-Write Mode).

EREER

M BSRAM 5 H! B vl DLIE S ) 2 A7 e i o B A I i L 2 A s
Ho
TIKLZLIER

FE[F)25 5 NAEAE RSN, (8 P 2 A7 o o b2 mT S 3 e v B Aok 36
7.
ERIER

A i L P A7, B A B AE A7 1% 2% (Memory Array) f)%i
3-24 Big0O. (A% O RN ORER THRKEER

ADC—— o
Pipeline

Input Memory D i
ol Registerj> Array Register bo

WRE ——»

. L =

OCE

—___1ADB
] Input
CLKA —p] Register
DIA T——— Input ——
Regri)ster M:mory CLKB
o — rray

Pipeline |
Register |
«—OCEB

DOB
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3 G R 3.6 HUik A B LAE i

DIA T——— —DIB
ADA —— Input

— Input —1ADB
. I
WREA—» Register

Register < 4— WREB

Memory
CLKA Array CLKB

Pipeline <\':
Register

P
l

ﬁ Pipeline
Register |[4¢— OcCEB

OCEA—b
! I
BR{EER
IEH B

X AN AT IR S H0E, st DA SR AR . BEAEE A S
PLAE B3 1

BEERK

FERERESCT, XA DT S ERAERS, BN & B i A
o

FEEFRA

FERRE IR, A AT SRR, SRR B Eds 2 H ILAE o 11 Y
frth, BHABES A AMN F T,

3.6.9 BHEPIR R
# 3-11 T 7 ASE BSRAM #R R AJ A A s 4 2 .
%= 3-11 FMEELE IR
A s = R ity 4B Phy Lty AR By AR
P 7 B A 2 Yes No No
ISWAS KT Koy Yes Yes No
Fu T2 | No No Yes
I0 ST AT PhER R

DS841-1.7

P 3-25 or 1 AEX S FAR R (AL N A AR, B i A
AL CLKA S 5426 1 im0 A FIFTT Zr474%, CLKB {5 5% 1 ¥ X

B [T #1545
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3 G R 3.6 HUik A B LAE i

[& 3-25 MRS
WREA \WREB
ADAL ——1 ADB
Input | Input
DIA [ . [ —] 'np
Register Register [\ Di8

Memory
Array
CLKA CLKB
Output
DOA <i Output | A :|> P j> DoB
Register Register

WREA WREB

SRR

K 3-26 o~ 1A X AR 2GR B2 S i el AR = B Ao 1 5 —
AR B AT (CLKAYE S 38H) 1 i A BB ANEE . 5 f SRS 5 .
BEI R (CLKB)E S 1 i 1 B i s . e hE RIS ge 45 5 .

3-26 IEEEHER

S Input
Register |

Input —— Memory
CLKA —» CLKB

Register Array
:|> Pipeline | _
Register |

Big O #ER
K 3-27 B 1 Hm R
3-27 BimOF$hER

WRE AD

DII::> Input
» Register

CLK —

o (=] Output [\
Register

Memory
Array

WRE
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3 ZMN A

3.7 A INAF B IR(GWINZ-1)

3.7 A RINBEHIF(GWINZ-1)

3.7.1 ¥t

3.7.2 {Rx

10,000 X 5 Z5 i i 14

7H: 64K bits

wEd 10 A E R R A7 HE /1 (+85°C)
YRR 2,048 7

PRI TR S AR

&P A% 40MHZ

T HERIER A <16ps

TUHERRI ). <120ms

HL Vi

- EEEME: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- EEREAEREAE. 12/12mA (BK)

GWINZ £ 51| FPGA 77 il (I INAF 73 79 38 P AR ORI D AR A A p Al

A P I ERUIRE ONIT T, e fF B a Al BEAT IR HRAT, W%
RIS EAE . B P N AN SR DI 2R RS

RIIFERE 7 INAEBR VGRS o ], I R BT Ae, i 4%
il SLEEP & BT LAZh VIR, $TIFRH . ARZDAE 7 INA7 D1 3
TTORPEEIS, AE AR N4, AT R 1A

ANTR] (R 2 AP AR R P S B P N RO AN AL, PRI B S5 R

3-12,

T 3-12 ST HN A PIAFEEREN

TAERE BRURE | REU#H FAE A PR
WV Hk C6/15
SERZEL IS 1% AN C5/14
ZV WA C5/14
12
fRIhFERE K AV ZV A 3

3.7.3 i ES

DS841-1.7

K 3-28 v GWINZ-1 #5t H P N RS 5 HE
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3 ZMN A

3.7 A INAF B IR(GWINZ-1)

& 3-28 GWINZ-1 i PINEROES

XADR[4:0] —4—> «—— XE
<—
YADR[5:0] —4—> ;E
DIN[31:0] —g5—> NVM ) PROG
DOUT[3L:0] +—>— «——— ERASE
NVSTR ———> «——— SLEEP *

& 3-13 A PINFIRR(S S AR

ERARRT | R | HR
XADR[4:0]* || X bk sk, T — i oo it —17.
YADR[5:0)? | I Y Hihb SR, H TR AT T 5
DIN[31:0] | EAEITE TPNISES
DOUT[31:0] | O it 82
XE? | X HbfERE(5'S, 4 XE 29 0 [IHE, Frd AT b5 A E e
YE? | Y HibEERE(S S, 24 YE S O Bk, i A bbb Al fg .
SE? | RlllD N LY SRS S o S
ERASE | BERES, mi ARG
PROG | G, mETA R
NVSTR | Flash A5 5, w2
TRIIFEH P INARIRES VI IS 5 .
SLEEP” 1* o  SHIP: HIPRE
o ([KHF: KMRE
!

o [1JiEHIE T,

M A 5 MR A 5 i A4 K

o [2]HF Y XE=YE=Vce I H SE Wi & Bk P ER (Tows, Tows) MBI, SAIEA ZH
R0 B H B st bk 2 B XADR[5:0]#1 YADR[5:0]#i %€ -
o [SIFEJEAIHLE BHITE FPGA R .

o [AMAEARIIFEA F INAEH SR

3.7.4 HEER
*® 3-14 AP EER
R XE YE SE PROG ERASE NVSTR
s H H H L L L
i FEE H H L H L H
TR H L L L H H
!

DS841-1.7

“H” Al “L” FoR B PAIGR T
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3 iR A2 3.8 1/ N1 B (GWINZ-2)

3.8 AP INEHRIR(GWINZ-2)
3.8.1 B/

GWINZ-2 g3 F2 it 1 N A7 B (User Flash), GWINZ-2 fH A 47
LR BN 256Kbits F 7 INAE BT AT A MBI Foc i, —1T H 64
MNFIEE TGS, FIAE A B4 32bits, TR ITII ARk
64*32=2048 bits. EFRIEAF SR TUER, — TR E 2048 717, BI— 1T
5 81T FetEn FR:

10,000 X 5 i i #A

I 10 4 B ERE Cr A7 RE 71 (+85C)

Hahive. 32

GWINZ-2 75 &: 128 17*64 %1/*32 = 256Kbits
TRBREET: 2,048 75

PRIH TR B/ T g R R A

B EAIR : 40MHz

TR A <16ps

TUERRIE]: <120ms

L

- AR A 2.19mA/25ns (Vec) & 0.5mA/25ns
(Veex)(MAX)

- ImFEAEREEE: 12/12mA(MAX)
3.8.2 s 155
Kl 3-29 JyH P INAF RS S AE 1]
329 ARINFIROES

XADR[N:0] —4> «——— XE
YADR[5:0] —/¢—>| «——— YE
DIN[3L:0] —5> NVM «——— SE

DOUT[3L:0] +—5>— «——— PROG
NVSTR ———> «——— ERASE
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3 ZMN A

3.9MIPI D-PHY(GW1NZ-2)

%+ 3-15 F PIRFER(E S LA

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

XADR[n:0]* | | FI T I B— TP 3 —4T, —T0h 8 4T4LR, —17 /1 64 B4
GWI1NZ-2: 3£ 128 17, n=6

YADR[5:0]* | I Y Hutk 2k, HFIEFE AT AR TR R —2, —1T7H 64 I 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? | RrBCR AL RS 5, A AL

ERASE | BRES, B ARG

PROG | WIRES, AR

NVSTR | Flash B 7155, =A%

!

o [1[EMIE T HhbAF 5 AEHE(SE 5w 0 A K.

o [2]F Y XE=YE=Vcce H H SE i 2 BRI 7 2R (Tows, Trws) HIBE, SEEIEA &H
BT . 152 H R A bk 2 F XADR[5:0]#1 YADR[5:0]#f 5& 1 »

3.8.3 #{EER
< 3-16 APEEXEER
= XE YE SE PROG ERASE NVSTR
PR H H H L L L
e H H L H L H
TR BRBE H L L L H H
!

DS841-1.7

“H? R L FoR PRI T
3.9 MIPI D-PHY(GWINZ-2)

#E#% MIPI D-PHY RX

GWINZ-2 244024 k% MIPI D-PHY RX IP, % IP & H T 4T Son e

1 (Display Serial Interface, DSI) FlHf 74k 10 (Camera Serial
Interface, CSD), HTHUmiAkik EUG B HE, MIPI D-PHY Jy 2t
M ZEE Lo FERENTT:

e TF&hrik (MIPI Alliance Standard for D-PHY Specification), A 1.2,

Y HF MIPI CSI-2 #1 DSI, RX #8#F#210.

WAL IR R (HS, High-speed)fi ..

SCRERAMRIIFE(LP,  Low-power) A FRIE .

B R AT R (HS,  High-speed)$di i 4 )y 5 i 60,
FHF MIPI D-PHY RX 1:8 fii 55 1:16 fi .
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3 ik

3.10 4

Y ¥ ELVDS. TLVDS 5 MIPI 10 %5 10 Type.
HS AT, MIPI A& 4i# F Alik 1.5 Gbps.
LP #&F, #iEiimdE %4 10Mbps.
SCRF A % VA B 188 T A — N B B s .

IO Bank1 3 MIPI D-PHY RX.

¥ MIPI D-PHY RX/TX

GWINZ-2 2437 He k% MIPI D-PHY RX TX IP, % IP @& H T 4T 58

210 (Display Serial Interface, DSI) FlaE 4784 k4811 (Camera Serial
Interface, CSD, M THEMEUKIEEIURBALHEIE, MIPI D-PHY JyH 24t
YIFRJZ e Lo EERFEUR

o Fr&FrvE (MIPI Alliance Standard for D-PHY Specification), fit4s 1.2,
e 7¥f MIPI CSI-2 A1 DSI, RX #1 TX #8821,
o WA EIH(HS, High-speed)it.
o IFWHMKIIFE(LP, Low-power)igf/ERi .
o FIFEEHUK B AT EE(HS, High-speed)$d i 4y 7 i $dE 4.
e 7 F MIPI D-PHY RX 1:8 #i: 5 1:16 f=.
e 7ff ELVDS. TLVDS 5 MIPI 10 % IO Type.
e |0 Bank0. 10 Bank3. |0 Bank4. 10 Bank5 % £f MIPI D-PHY TX, 1%
g R a1k 1.5Gbps.
IO Bankl. 10 Bank2 ¥ #F MIPI D-PHY RX, f&#ii#E K ik 1.2Gbps
SRR 22 DA i i T A0 — AN B
L5 RiES % IPUG112, Gowin MIPI D-PHY RX TX H /455 .
3.10 B§h
3.10.1 £/FAT L%

GCLK 7 GWINZ-1 #3H#% R4, 7 L. RN ZRIR. B4 %

FRIZHE 8 4~ GCLK M%%, £ GCLK A 12 ANkt 4fyi . GCLK f)A] ik it
bR P ) B A i N TR X e A 2R B, S A A e N L
A TR A R

DS841-1.7
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3 LEHA R 3.10 Héh

& 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

& 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 XA [ N 5
WERANEHENR, MR T 2814 10 SR ThAE

3-32 DQCE Z&#I~=E

CE |

CLKIN |

DQCE

v

— > CLKOUT
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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[ > » i}
CLK1 S
CLK2 S

CLK3 [ >——>

DCS " LA & LA J LA
1. DCS rising edge #& =X,

HIAE AT R B ETHIT R RN R 1, AR B TR e e
Nt & 3-34 o

3-34 DCS Rising Edge & TR FREE

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

At next clkd rising edge ocutput goes to "1™

CLKSEL[1] \ [ \

At next clk1 rising edge ocutput goes to "1”

CLKO

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

CLKOUT J I [ I L

2. DCS falling edge 15,
RIAE 4 F R R B A R P S N 0, AERT IR BRI B i) T RV 5 e
NHT e, Kl 3-35 fros.
3-35 DCS Falling Edge &5 THIRFR=E
CLKSEL[0] | |

Yitd‘l to clkl at nesxt clkl falling Eugr\

CLKSEL[1] [ \At next/clkd falling edge cutput goes to "0 | At ned clit falling edg= output goes to "07

CLKO I I R R
CLK1 . 1 [ ] | [

cwour [ L [ L[ Le f [ ] l / I S I S

3. Clock Buffer f&5{,
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3 ZMN A

3.10 4

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 S 5 P PR B N R 15 5 A AAE A
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 D

Detector > Lock
CLKIN > > DIV [—>|
PFD >
> cLKouT
+ | VCO |—> VCODIV >
IcP
CLKFB [

—>|
[ CLKOUTP
FBDIV —»> «— LPF |e» PsepCA >
] 3 > CLKOUTD3
DIV

FBDSEL[5:0] >

DS841-1.7

. o 4’D‘D CLKOUTD
A =
D00

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 SN 3.10 iy
PLL % € X R 3-17 fivs
% 3-18 PLL i OENX
Ui 1 44 B 59 iR
CLKIN[5: 0] LT = NEELTPN
CLKFB LTI JSEAINEZETTIN
RESET LTI PLL 4x#&E AL
RESET_P PN PLL 5¢ir (Power Down) {55
IDSEL [5: 0] LTI SIS IDIVE, JuHE 1~64
FBDSEL [5: 0] | %A A FBDIV {H, il 1~64
PSDA[3: 0] LN BN ASFAL 3 (T %)
DUTYDA[3: 0] | %A BNES b7 23 LA i O BEIRA 20)
FDLY [3: 0] LT CLKOUTP 375 #EiR $% il
CLKOUT i TCARAT N (5 2 LU 52 1 i
CLKOUTP i A ARAL RN 2 R B PR B b A
aly PAS T
CLKOUTD i ?; Sﬁ %E;;;lf 5 CLKOUTP 734l £ (1 SDIV
LOCK i PLL #i7Efa7: 1 RRBUE, 0 Rkt

DS841-1.7

PLL IS 0855 0T LUE I AN PLL B 80E N, tHa] BLg i g8
Zent BRI RS T mIEN AME 5 BB AR E S . PLL B R BHE 5 A]
PLEAME PLL &5 5 B B & N, Rl DUl id g4l £ 104 R e E
T RN EME T BB RS .

GWINZ #51 FPGA 7 fn ] PLL TEREN 2% 4.4.5 B RAFE.
PLL AT X AR 4 CLKIN BEAT 453 5 (ST 70350 , tH B AT
feLkout = (fekin*FBDIV)/IDIV;

tvco = feLkout*ODIV;

fecLkouTp = feLkouT/spiv.
tprp = feukin/IDIV = fekout/FBDIV.

B HPODdPE

feLkn NEINI 8 CLKIN #1%;

feLkour N CLKOUT il CLKOUTP Hf 4453 ;

feikouto 4 CLKOUTD 44, CLKOUTD A CLKOUT 43435 [k
forp 9 PFD Y4852, forp S/MEA /N T 3MHZ.

R A3E 18 % IDIV. FBDIV. ODIV. SDIV K15 21| {45 2 (1 i 4S5 2,
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3 N A 3.10 I
GWINZ-2
PLL B 25/ HE B an ] 3-37 .
[# 3-37 PLL ;R EE (GWINZ-2)
— PSDIR
[ PSSEL[1:0] DPA
— PSPULSE
] -
4%—_%5; (()1[-)%5/; PS DT T/ CLKEN GLEUTA
o -
CLN DIV B ODN.B ‘N[\ CLKOUTB
(1-64) }D>_‘.D7 (1-128) PS DT mV CLKEN >
PFD CP+LPF B,I o
CLKFB weo | |
'(:f—zéll\)/ :8D>$D7 ?ﬂ\éé(): Ps _NKD) CLKEN qpuTe
—
T o BB ODIV.D _{N[\ CLKOUTD
y-ob; @iz | 7S ﬁ J CLKEN o

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

[>———— IDSEL [5:0],FBDSEL [5:0], ODSELA[6:0], ODSELBI6:0], ODSELC[6:0],0DSELD[6:0], DTA[3:0], DTB[3:0], ICPSEL[4:0], LPFRES[2:0]
[ ENCLKAENCLKB,ENCLKC,ENCLKD

PLL i [ 5E a3 3-19 Frzs.

LOCK

# 3-19 PLL is OENX

it 1 44 R 55 ik

CLKIN LTI ZHEI A

CLKFB TN SETAIREE TN

RESET LN PLL 2#BE A7

RESET_P TN PLL XMW (Power Down) 5%
RESET _| LTI 17 IDIV /) PLL &5 {1
RESET_S LTI X i BICID i% 3 %

IDSEL [5:0] LTI A DIV {E, JiH 1~64
FBDSEL [5:0] LTI A H FBDIV {1, 5 1~64
ODSELA[6:0] TN A1) ODIVA, TG 1~128
ODSELB[6:0] LTI ¥k ODIVB,JEH 1~128
ODSELC[6:0] TN A1) ODIVC, i 1~128
ODSELD[6:0] PN A5k ODIVD, i 1~128
DTA[3:0] LN A FEH| CLKOUTA K dutycycle
DTB[3:0] TN A #EH CLKOUTB (1) dutycycle
ICPSEL[4:0] LD BIAFEH] ICP K/

LPFRES[2:0] PN & LPFRES K/

PSDIR TN NI R B 77 1A

DS841-1.7

44(63)




3 LRI 3.10 H
Uit 1 44 R 55 Eip
PSSEL[1:0] I SASYEHI AL B IE e i
PSPULSE PN ST ARAL AL Bl )
ENCLKA
CLke i AP (e
ENCLKD
CLKOUTA e oy A ETER B4 E RO
CLKOUTB LIt B dIER Bhr i CGERIAD
CLKOUTC e CmiEm2hr i GBI
CLKOUTD LIt D JHER Bt (BRUO
PLL FIZHEm 855 TLJUJMK PLL HT%EP fEiE N, AT DL iE I S
L LM RNMES . SENES WBHIEES ., PLL B RESTT

DS841-1.7

DA AN PLL S B5E 5 1 HfﬂE’J?ﬁaJ)\ HE_IUE M Geskid %1 4R Bl
R B E S B IS B S

GWINZ-2 #F 1) PLL PERETE 2% K 4-17 BUHM RS

PLL A0 4 A 4f CLKIN HEAT A28 2 (R 300R 20450, tH B A T -
fCLKOUTA = (fCLKIN*FBDIV)/IDIV

fVCO = fCLKOUTA*ODIVA

fCLKOUTXx = fIN_ODIVx/ODIVx
fPFD = fCLKIN/IDIV=fCLKOUTA/FBDIV

AN

fCLKIN Jy%i NI CLKIN 4% .
e fCLKOUTx: x=A/B/C/D, v A/B/C/D i )% i P4,
e ODIVx: x=A/B/CID, Jy AIB/C/D i fr) /0 35 %% .

e fIN_ODIVx: x=A/B/C/D, Jy ODIVx 5 NI ERAR =R, ERIA fvco, ZRIKIN 4 SEFr i iK%
.

e fPFD J PFD %A%, fPFD H/IMEA/NT 3MHz.
BTl L 5% IDIV. FBDIV. ODIV 345 3 #HEE 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 &5l

N
By

3.14 F N &L IR

A\

I

3.13.1 SRAM Zwi2

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

3.13.2 Flash 412

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 H i ik 3-20 FTaRs

T+ 3-20 i U RRHRAOHI H SR IR T
5 HES 50 iz 250 HES
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*
¥E !

o [1]7 A EIRBR i Al 2.5MHz.
e [2]125MHz A& T MSPI 4if s

Fr ARG T DO P Bt 3R g B, Gl O E TAES 8, TSRS
21K 64 PR BT . o I BROBR AT L@ 0 F 2 3RS 2

fou=250MHz /Param.
HrhBrEy Param ARCE S, YUl N 2~128, HSTRHMEEL
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4.1 TAE%ME

4.1 TE&%H

S

41.1 fHHEKICHE
& 4-1 B RKIEE
B B BME | BAME
Vee B -0.5V 1.32v
Veceo I/0 Bank HiJ5 B % -0.5v 3.75V
Veex e By P PR -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature 2R -40°C +125C
412 HEFT(EEHE
=42 ETIEER
B R IR HR/ME PN
v LV WA % H e 1.14v 1.26V
| VIRARHE 0.855V 0.945V
Vceo I/0O Bank HJ& 1.14v 3.465V
Veex UL NS 1.71V 3.465V
ZEE (PE\ 4
Ticom - /m(ﬁik ) . . 0C +85°C
(Junction temperature Commercial operation)
4hoH 4
Tano - /m(].:ikﬁ) . . -40°C +100°C
(Junction temperature Industrial operation)
413 BiF EARE
%+ 4-3 BiFEARE
B B R /ME B ALE B KAH
YR L B TR
Trawp (Power supply ramp rates for | 0.6mV/us - 6mV/us
all power supplies)

DS841-1.7
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4 WA 4.2ESD Mg
4.1.4 PAEIREFE
R 4-4 PamiR e
HFR iR M 110 K1Y = INE]
S B
s i N\ 0<Vn<Vi(MAX) o 150UA
(Input or I/O leakage current)
by NI LA TDI,TDO,
I O<Vin<ViH(MAX 120uA
ne (Input or I/O leakage current) N<Yin( ) TMS,TCK
4.1.5 POR %54
&R 45POR HESH
A Eia /ME =N}
POR HE1H Power on reset voltage of Vcc TBD TBD
ab
4.2 ESD t4ge
% 4-6 GWINZ ESD - HBM
ax GWI1NZ-1 GW1NZ-2
CSl16 HBM>1,000V -
FN32 HBM>1,000V -
FN32F HBM>1,000V -
QN48 HBM>1,000V -
CS42 - HBM>1,000V
LQ100X - HBM>1,000V
LQ144X - HBM>1,000V
MG132X - HBM>1,000V
& 4-7 GWINZ ESD - CDM
Crdae GWI1INZz-1 GWI1INZ-2
CS16 CDM>500V -
FN32 CDM>500V -
FN32F CDM>500V -
QN48 CDM>500V -
CS42 - CDM>500V
LQ100X - CDM>500V
LQ144X - CDM>500V
MG132X - CDM>500V

DS841-1.7
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4.3DC

4.3 DC S 4514

4.3.1 #EFTEEE DC B S451%
& 4-8 HETIEEEA DC RS HFE
B o %M H/ME HARME | RKME
- 110 s L (Input or | Veco<Vin<Vin(MAX) - - 210pA
I 11/0 leakage) OV<Vn<Veco - - 10pA
11O L7 LI
lpu (IlOActivePull-up | 0<Vin<0.7Vcco -30pA - -150pA
Current)
110 R i LI
lpp (I/OActive ViL(MAX)<V|n<Vceo 30pA - 150pA
Pull-down Current)
KB ARFFAC L P
FFHR (Bus
IBHLS Hold Vin=ViL(MAX) 30pA - -
LowSustaining
Current)
SR P
FFHR (Bus
leHHs Hold High Vin=0.7Vceo -30pA - -
Sustaining
Current)
KB ARFFAC L P
i %% FEL I (Bud
| = 0=V sV - - 150pA
BHLO HoldLow INSVcco H
Overdrive Current)
KB R v LTI
i H LR
| L~ 0=V sV - - -150pA
BHHO (BusHoldHigh INSVcco H
Overdrive Current)
SR FR bR 5
Veur (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
Ci VO % i 5pF 8pF
(I/O Capacitance)
Vcco=3.3V, Hysteresis= Large - 482mV | -
Vcco=2.5V, Hysteresis= Large - 302mV | -
s AR Vcco=1.8V, Hysteresis= Large - 152mv | -
Vv (Hysteresis for Vcco=1.5V, HySterESis= Large - 94mV -
HYST Schmitt Trigge Vcco=3.3V, Hysteresis= Small - 240mV | -
inputs) Vceeo=2.5V, Hysteresis= Small - 150mV | -
Vceco=1.8V, Hysteresis= Small - 75mV -
Vcco=1.5V, Hysteresis= Small - 47mV -
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4 BRI 4.3DC
4.3.2 BETSHR
F+ 49 BSHR(LV BEAE)
R ik 281 HLE
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 HLJ5FH(Veco=2.5V) GWINZ-1 | -
F+ 4-10 BSHIR(ZV IRE)
B TP 281 HRYAE
GW1NZ-ZV1FN32C5/14 S0UA
GW1NZ-ZV1CS16C5/I14
GW1NZ-ZV1FN32I3
lcc Core current (Vcc=0.9V) GWINZ-ZV1CS1613 40uA
GW1NZ-ZV1FN32I2 30UA
GW1NZ-ZV1CS16I12
GW1NZ-ZV1FN32C5/14 OUA
GW1NZ-ZV1CS16C5/l14
. GW1NZ-ZV1FN32I3
Veex current (Vecex floating) GWINZ-ZV1CS1613 OuA
GWI1NZ-ZV1FN32I2 OUA
| GW1NZ-ZV1CS16I2
cex GW1NZ-ZV1FN32C5/I4 LUA
GW1NZ-ZV1CS16C5/l14
GW1NZ-ZV1FN32I3
Veex current (Veex=1.8V~3.3V) GWINZ-ZV1CS1613 1uA
GW1NZ-ZV1FN32I2 m
GW1NZ-ZV1CS16I2
GW1NZ-ZV1FN32C5/14 OUA
GW1NZ-ZV1CS16C5/l14
GW1NZ-ZV1FN32I3
lcco I/O Bank current (Vcco=3.3V) GWINZ-ZV1CS1613 OuA
GW1NZ-ZV1FN32I2 OUA
GW1NZ-ZV1CS16I2
Note!
o BFEINE, HHPREM flash I, ATLAEHASNE Veex, & A BREIE R TAE.
o R AMENTEEE T IIIRE.
o  FEINFEMIEM T R A T MODE %1, MODE 4 i) PULL_MODE FHE R & A
KEEPER.
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4.3DC

4.3.3 1/O HEFTE&H
£ 4-11 /O WETIERE
4o 75 TR AT Veco(V) NI RZAY Vrer(V)
BAME | HAUYE BAE | &ME HRE | KA
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_I 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

< 4-12 5 1/0 DC BS54

K Vi ViH VoL Vo!4 lor lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 -4

8 -8

LVCMOS33 0.4V Veeo0.4V | 12 | -12
CiTias | 03V 08V 2.0V 3.6V TERET
24 | -24

0.2V Veeo-02V | 01 |01

4 4

8 -8

LVCMOS25 | 0.3V | 0.7V 1.7V sev Y 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*Vcco 0.65* Veco | 3.6V 12 |12
02V Veeo-02V | 0.1 |01

0.4V Veeo-0.4V 4

LVCMOS15 | -0.3V | 0.35* Veco | 0.65% Veeo | 3.6V 8 -8
0.2V Veeo-02V | 0.1 | -01

0.4V Veco-0.4V 2 2

LVCMOS12 | 0.3V | 0.35*Vcco 0.65* Veco | 3.6V 6 -6
0.2V Veeo-02V | 01 | -01

PCI33 -0.3V| 0.3*Veeo 0.5*Veco 3.6V| 0.1*Veeo | 0.9%Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vaer-0.2V Veeet0.2V | 3.6V 0.7 Veeo-1.1V | 8 -8
SSTL25 | | -0.3V| Veer-0.18V | Vegrt0.18V | 3.6V 054V | 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| Vrer-0.125V | Vaget+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Veget0.125V | 3.6V | 040V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Veer-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 8
HSTL18 | | -0.3V | Vrgr-0.1V Veget 0.1V | 3.6V 040V | Veeo-0.40V | 8 8
HSTL18 Il | -0.3V | Vgge-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V | Vgge-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 8
HSTL15 Il | -0.3V | Vgge-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
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4 BRI 4.4AC JF stk
4.4 AC FFR451
4.4.1 CFU FF<4%54
%% 4-13 CFU R ESH
. THE o
b ik = L,
Min Max

tLUT4_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.674 ns

tLuTs cru LUT5 ZE3R (LUTS delay) - 1.388 | ns

tLUTG_CFU LUT6 ﬁjg(LUTG delay) - 2.01 ns

tLuT7 cru LUT7 LB (LUT7 delay) - 2.632 ns

tLUTB_CFU LUT8 EE(LUTB delaY) - 3.254 ns

B LI AL B A7 A8 i ] (Set/Reset to Register
tsr_cru - 1.86 ns
- output)

tco_cru N B 1) 27 4725 4 H 5 [R] (Clock to Register output) - 0.76 ns

4.4.2 B§hF0 I/O FF4FE
R 4-14 SpERFF R4
27 Y 0 oy
\ T V.
: 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
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4 SR 4.4AC FT =451
4.4.3 BSRAM ﬁ?&ﬂ%’l‘i
% 4-15 BSRAM B £
" HEES o
2 ik = B
Min Max
‘ Il 1) 132 i 4k / # 4 fay L S E] (Clock to | 510 | ns
COAD_BSRAM output from read address/data) '
¢ I b 3] 27 A7 &% f I 18] (Clock to output | 056 | ns
COOR_BSRAM from output register) '
444 RARIRF <514
%+ 4-16 FARRFTESH
A Tt /ME LA YN
¢ s R E AT (0 to+ 85C) 106.25MHz | 125MHz 143.75MHz
. s HRA H#91# (-40 to +100°C) | 100MHz 125MHz 150MHz
tor Ll R g 43% 50% 57%
topar | HHHEBRELE) 0.01UIPP 0.012UIPP | 0.02UIPP
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4 SR 4.4AC JF stk
4.4.5 GiEIAFF < HF
& 4-17 PiIENEESH
™ AR T R w/IME B NE
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZ 400MHZ
LV fiAs
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 FiAR 13
VCO 150MHZ 300MHZ
CLKOUT 1.171875MHZ | 150MHZ
CLKIN 3MHZ 100MHZ
5 PFD 3MHZ 100MHZ
VCO 100MHZ 200MHZ
CLKOUT 0.78125MHZ | 100MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
GWINZ-2 | LV A Ce/15
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZ} 800MHZ
DS841-1.7 56(63)




4 HURFE 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
ISPNIEN Wake-up

N 72%” =¥ (YA > N
B ) A Vee® | Veex HAT i ia] %4
. 1 BN BRI, St
A (w/l 25ns) 219 |05 |mA | NA 100%. VIN = “1/0”
R el 01 |12 |mA |NA -
B 01 |12 mA | NA -
LR 01 |12 mA | NA -

XE=YE=SE= “1” , f£

TN . = | T= 7 8],
R R A g T=Tacc B T=50ns Z [8], /O

lcc2 980 | 25 MA | NA fK)EEL I OmA. T=50ns 2.
Jei s PR B 2 O PR
1/O (1) RN IR

(25-50ns 2 [a])

FREHLBL S Isg 52 |20 MA |0 Vss+ Veex f Vee
et 2 lpp 0 0 LA | 7us Veex=0
BLAE (I 25°C)
(SLiIR: Sz lss 04 |75 |pA |0 Vss+ Veex il Vee
et 3 lpb 0 0 A | 3.5us Veex=0

!

o [1XEEFUE N ER-FHIRIE, WAE IR 2w Tz F AR RIE
o [2llccy 1E Trew AN IR S 71555
- Kﬁﬁ: Thew< Tacc
= Thew = Tacc
- Tacc<Tnew - 50ns: ICCl (nE‘W) = (ICC1 - ICCZ)(Tacc/Tnew) + ICC2
- Tnew>50n53 ICCl (neW) = (|001 - ICCZ)(Tacc/Tnew) + 5Ons’\'ICCZ/TneW + ISB
- t>50ns, lcco =lsp

o [BINAEACIIEER /17 b i
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4 HURFE 4.5 F 7 INAF BRI

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

. ST ONI| o Wake-u

EX S 24 e Vo LA e Pl

;f;ii:)&l(wn 219 | 05 mA NA \E;i”/\Jl\iT%rFﬁ Oﬁﬁ 525 HE 100%,

R looy? 0.1 12 mA NA =

BB AR 0.1 12 mA NA -

TR 2 0.1 12 mA NA -
XE=YE=SE= “1” , 1 T=Tac

v , F| T=50ns Z[a], 1/O I HLIfA

gfifi?%ﬁ lcc 1980 |25 | pA | NA OrJnAo T=50ns 2 J5, W%B%Ejﬁ‘jf
BEICHERE, 1/O WA
MR L

RIS Ise 5.2 20 pA 0 Vss+ Veex M Vee

VE!
o [1]IXUCHE A BRI R, VR A o E T IR
L [Z]ICC1E Tnewzilﬁ.lﬂqﬁq‘%qj}%]ﬁﬁﬁ‘ﬁ,

- Z:ﬁlq: Tnew< Tacc

= Thew=Tac
- Tacc<Tnew - 50ns: ICCl (neW) = (ICC1 - ICC2)(TaccrrneW) + ICCZ
= Thew>50ns: lcci (New) = (lcei - lec2)(Tace/ Thew) + 50NS*lcco/ Thew + Isa
= t > 50ns, |cc2 = |SB
o [3]M wake-up time HJZFH ZIJF4G Vee 40K T 1.08V,
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4 AR 4.5 F N7 B AR
45.2 BF&%
& 4-20 AP NERNFSH
EPak =y ZH (5] /ME NI LEE (A
WC1 - 25 ns
TC - 22 ns
i I i ] 2 BC Tace - 21 ns
LT - 21 ns
wcC - 25 ns
O R 158 B B A A 2 S () Thvs - us
A AE A DR AT IS 8] Thvh - us
G A7 DR I 1] (R AR BR) Thvht 100 - us
B AL it 3] Yot A2 2 SIS ] Togs 10 - us
G P DR IS 1) Togh 20 - ns
E I 18] Throg 8 16 us
YA IS 1A Tuwpr >0 - ns
PR ORAR I ] Twhd >0 - ns
MG 5 205 HE R LB ] Teps -10 - ns
SE FiLERAT &AL 7] Tas 0.1 - ns
SE Jik i 1) e FLFA I ] Tows 5 - ns
M hEPECHE ST [A] Tads 20 - ns
ik OR AR IV TR] Tadh 20 - ns
B8 ORAF I ] Tan 0.5 - ns
WC1 Tan 25 - ns
e . TC 22 - ns
Ei‘f&ﬁﬂﬁhﬂ%hﬁ BC 21 - ns
LT 21 - ns
wC 25 - ns
SE FkHH IS HL - I 8] Tows 2 - ns
=L Trev 10 - us
R A7 ik e ) T - 6 ms
PR 7] Terase 100 120 ms
AR PR ERIN (8] Tme 100 120 ms
i FL BN ML L) Wake-up 5 [A] Twk pd 7 - us
FEHLER SR I 1] Tsph 100 - ns
Ve BEAZI [H] Tos 0 - ns
Veex Prizeis [E] Ton 0 - ns
V|

DS841-1.7

o [IPXEEBEMEF AL,

o [2BXUEHUE N HAE, (ESEPRE T S .
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4.5 HI R4 AL U

e [3]#f5 5 XADR.YADR.XE Ml YE 15 5H X5, Tace KITFEGII Ay SE 15 51 EFHE.
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5.1 et

5-1 SR ARG - ES

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 (QFNA48, 0.4mm)
CS42 (WLCSP42, mm)
Logic Density LQ100X (LQFP100X, 0.5mm)
11,152 LUTs LQ144X (LQFP144X, 0.5mm)
22304 LUTs MG132X (MBGA132X, 0.5mm)
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5 ST HEE 5.2 FF B AR IR

& 5-2 8 f & 75 3% =Bl - Production
GWINZ - XX X XXXXXX CXIIX

) 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)

Logic Density QN48 (QFN48, 0.4mm)

CS42 (WLCSP42, mm)

11,152 LUTs LQ100X (LQFP100X, 0.5mm)
22,304 LUTs LQ144X (LQFP144X, 0.5mm)
MG132X (MBGA132X, 0.5mm)

!

[1] FN32 33 9 IHRUA

KT HE2EE B L VEM RGBS % 2.2 77 fs BEAIR & 2.3 HEEE B,
GWINZ RHIH 45438 B S PR F Wb AR 1R, W1 C5/14, C4AN3 %5, & i K 1
Je Db gibnte, AT CAE 05 7 a7 LA LR] i 2 35 2 TR ()AL (C). Tk %
R EE 100°C, b Rt i B 85°C , AT LAIR] — 308 T 7 v b 4 I FH v i A S FE 25 2% 5,
T8 TV 2R 87 FH Rl FE R 4.

o R [ P A 1 /N B e (Little Bee®) 5 I B4 A R BEC R e B il B R A

5.2 s fFE AR

P RS A R I EN ] SR HEE, W 5-3 Fn.

& 5-3 B RIRIR
i °
R - —
GOWINE’IE E\Q/]éNZZCZ\é:}_ s Part Number
Part Number — 1% GW1NZ-ZV1FN32C6/I5 YYWW <«——— Date Code
Date Code —> YYWW LLLLLLLLL®$T— Lot Number
Lot Number —» LLLLLLLLL

eyl
FEAEETE 1T 5% =17 R “Part Number” .
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