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- MIPIE4mE % Al 75 1.5Gbps
- SCRFEZ VUSSR @ TE AN — AN B
e X% MIPI D-PHY RX/TX(GW1NR-2)
- 3ZF: MIPI CSI-2 #1DSI, RX 1 TX #8444 10
- 10 Bank0. 10 Bank3. 10 Bank4. 10 Bank5 3 #f MIPI D-PHY TX,
e Z 01k 1.5Gbps
- 10 Bank2 32 MIPI D-PHY RX, {&#ii## ]k 1.2Gbps
o IRFZFNI/O HLPRRUE
LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/181,
SSTL33/25/18 Il, SSTL15; HSTL18 |, HSTL18 Il, HSTL15 I; PCI,
LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- RIS T IR IR T
- FEr4mA. 8mA. 16mA. 24mA ZIKEfE
- RAHH{E S Slew Rate £
- PR S 5 IR IR I
- XA 11O 1R ST ) Bus Keeper. i/ Nz HLFH & Open Drain

B HH 126 T

- CFRRER

- GWINR-9 24 BANKO % #F MIPI /O %\, MIPI f&£4iiHE R ] ik
1.2Gbps

- GWINR-9 ##fF BANK2 3ZHF MIPI /O i, MIPI A& 4E % alik
1.2Gbps

- GWI1NR-9 %2/ BANKO #1 BANK2 3Z#¥# 13C OpenDrain/PushPull
L

o =ltft DSP itk
- kR RS TR
- Er9x9, 18x18, 36 x 36bit [1IFeIEIisE A 54bit Z 5
- XEFEAIRILIS LI
- R ARRIRUK LN 55 s T R
- ThniE S E D 48 ThRE
KRR AL 2 A7 4
° $ [ 35 A 32 4 BT
- 4%\ LUT(LUT4)
- AR ik A

DS117-2.9.2 5(68)




- SRR B AT RS AT ATt A

X P F S AL

— SCRRRG T F g AR P XU AR 2

- XFFTEERE

RIGH PLL &5

- SEIR ARSI, BN AR RS

- AR R 8 IR

W& Flash Z#fe

S EE

- CRFRAeERE

- ¥ AUTO BOOT #il DUAL BOOT % ffsi =,

P FERC B A

- SEF ITAG BB R

- B RS R ITAG & L4

- XFFZIX 7 P GowinCONFIG it & #i:(: AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT. I°C Slave

2.2 FRERYIF

= 21 FRERIIE
s GWINR-1 | GWINR-2 GW1NR-4 GW1NR-9
W HIT(LUTA) 1,152 2304 4,608 8,640
2304
A7 (FF) 864 (FF+Latch, H v | 3,456 6,480
FF: 2016)
AN ?(5 ﬁ .
g;ﬁfﬁbigmﬁ fifds 0 0 0 17,280
gﬁziﬁfﬁgﬁ fi s 72K 72K 180K 468K
ié%sﬁ;fﬁ,( E:ﬂ)mﬁﬁ%%gi& H 4 4 10 26
F P N7 (bits) 96K 96K 256K 608K
SDR SDRAM (bits) - - 64M 64M
64M(QN88P/LQ144P/M
PSRAM (bits) B 64M(MG49P) | 32M(QN88P) | G100PT/MG100PS)
32M(MG49PG) | 64M(MG81P) | 128M(MG100P/MG100P
F/ MG100PA)
NOR Flash (bits) oy ;‘A'\é%%gel - -
eyt 4% (18 x 18 Multiplier) 0 16 20
BiFHIA(PLLS) 1 2 2
/0 Bank =% 7 4 4
B K110 % 120 126 218 276
M E (LV A 1.2V 1.2V 1.2V 1.2V
R (UV A - 1.8V/2.5V/3.3V | 2.5V/3.3V
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2 77 g 2.3 HEFERIIE
2.3 HRERIIR
* 22 REMLIFETIFR
ESp S a Memory 57! wE P E
ONBS GWI1NR-4 SDR SDRAM 64M 16 bits
GWI1NR-9 SDR SDRAM 64M 16 bits
GWI1NR-4 PSRAM 32M 8 bits
QN88P :
GWI1NR-9 PSRAM 64M 16 bits
MG81P GWI1NR-4 PSRAM 64M 16 bits
MG100P GWI1NR-9 PSRAM 128M 32 hits
MG100PF | GW1INR-9 PSRAM 128M 32 hits
MG100PA | GWINR-9 PSRAM 128M 32 hits
MG100PT | GW1INR-9 PSRAM 64M 16 bits
MG100PS | GW1NR-9 PSRAM 64M 16 bits
LQ144P GWI1NR-9 PSRAM 64M 16 bits
FN32G GWINR-1 NOR FLASH aM 1 bit
MG49P GWINR-2 PSRAM 64M 16 bits
MG49G GWINR-2 NOR FLASH aM 1 bit
PSRAM 32M (PSRAM) 8 bits
MG49PG | GWINR-2 _
NOR FLASH 4M (NOR FLASH) 1 bit
#+ 2-3 HEMZRKAR IO ERFI%R
ESp [FEE(mm) | RsF(mm) | GWINR-1 GWINR-2¥ | GWINR-4 GWI1NR-9
QN88 0.4 10 x 10 - 70(11) 70(19)
QN88P 0.4 10 x 10 - 70(11) 70(17)
MG49P 0.5 3.8x3.8 - 30(8) - -
MG49PG 0.5 3.8x3.8 - 30(8) - -
MG49G 0.5 3.8x3.8 - 30(8) - -
MG81P 0.5 45x45 - 68(10) -
MG100P 0.5 5x5 - - 87(16)
MG100PFY | 0.5 5x5 - - 87(16)
MG100PA 0.5 5x5 - - 87(17)
MG100PT 0.5 5x5 - - 87(17)
MG100PS 0.5 5x5 - - 87(17)
LQ144P 0.5 20 x 20 - - 120(20)
FN32G 0.4 4x4 26 - -
!
e [1] MG100PF fE3#% MG100P [#4:fili 1% 1 £k C1/C2/D2/F1/F9/ATIA6 [f] pinout
e [2] GW1INR-2 MG49P / MG49PG / MGA49G #3137 # I°C }% Autoboot fit Bk, 4
W B R SRR 1°C I, SDA J%2 SCL & IITE 24k b
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o AFH GWINR 25 FPGA /i Ef e ar 4 R S 73, TGS L 6.1 2w
%

o A EiES N UG804, GWINR-1 #314: Pinout Ffiff, UG805, GWINR-2 281} Pinout
F M, UG116, GWINR-4 231 Pinout it &% UG803, GWINR-9 #814: Pinout FJff .

e JTAGSEL_N 1 JTAG & il & B /x & #l, JTAGSEL_N 5| IF1 JTAG T#H 4 /5]
(TCK. TDI. TDO. TMS) Ar[[HEIIEH A 110, BRI AN ITAG T 4
S| A 110 ISR 24 mode[2:0]1=001 i, JTAGSEL_N &5 JTAG It & 1) 4
NMER (TCK. TMS. TDI. TDO) 1] LA[RI ¥ & GPIO, i A H 7 110 #oin 1.
NG BiE 5% UG119, GWINR ZJ FPGA /=i #1515 £ I F A -

N
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SRR —
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’IO—BK:
Block SRAM Wk,:
CFU | | CFU | | cFU | | cFU | | osc | [ 1B
0B
CFU | | CFU | | cFU | | CFU | | cFU
I0B
CFU | | CFU | | cFU | | CFU | | cFU "OB h

Memory
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3 ZMN A

3.1 F5HE A

Memory

DS117-2.9.2

& 3-2 GWINR-2 8 44E# = E

I0B

PLL User Flash

(6]

<«— Ol —»

«—— Tplo —»

CFU

CFU ‘ ‘ CFU CFU ‘ ‘ CFU

PLL User Flash (o]

7777777

MIPI D-PHY

Block SRAM

m

RX O

Block SRAM | | Mmo-

10B Memory

CFU CFU CFU CFU CFU 0oSsCc

CFU!

10B

CFU'

CFU CFU CFU CFU CFU

I
77777777

<—— oluby ——»

<—Bottom I0———»

CFU CFU CFU CFU CFU

(@]

N

o)
®

1

CFU CFU CFU CFU CFU

K] 3-1 5 GWINR 2814517~ 2 K . GWAINR A 2 Gt 43 255085 Fr (SIP),
LT B 5K GWIN &% FPGA 724 ) Memory 5 F . 5% F Memory
O TR AER, 3520 3.2 Memory. & 3-2 § GWINR-2 #E45tm &
K, £ GWINR R4 HAZSLE R 3EAE B AR T MIPI D-PHY RX fifi iZ Ak
W EB PR ECEVEAN(E BiE S W& 2-1,

GWINR %741 FPGA 7= s f M e — AN B8 ook, SR N\
HAREL(10OB), 24k T ESBENLAiE R (BSRAM) fR, $7 (55 kb
Fid DSP. PLL %98, F A SR IRA1H P INAEBEJR User Flash, SCREBEIS JE 50
Ihfg. WEBIRECRENE BG5S L& 2-1,

GWINR RJ51 FPGA 7= i 3E A 1 2 56 43 4 vl i & T RE ¥ 76(CFU,
Configurable Logic Unit). 7E&8F MBI IRAT . ZIFREHES, ANFEEER
AT BN IVECR A . PR ECEThAE R T (CFU) BLE AR K (LUT4)
o HARG AR A 2, AP A AR B E GWINR-9 #8FHSCFF .
PEH(E RG2S 3.3 T B IhRe T,

GWINR R%1 FPGA 7= 1) 11O SR/ AR (E s 4, LA Bank N A7
R4y . XL /O HIHE /5 SDRAM it B AT B A2, #5110 %5
FEEH R, 110 BRI SCRZ R PhrdE, RS E T/ERER. SDR TAERH
FIiE ] DDR #30. 1E4H{E S 2 W, 3.4 B\ M A,

GWINR %% FPGA 7= i N HUIR B S HENL A 2y (BSRAM) 1231
B EATHES . —> BSRAM K% & K/NR 18Kbits, 3272 Fic B AR 20U
PRUERER . VR4S BiE S W 3.6 HUR B S MENLAE i e ik .

GWINR #% FPGA F=i Wik 7 H P N RIR, fHEBEASER.
s HiE S W, 3.6 7 INFE IR (GWINR-1) & 3.7 F F INAFH 5

10(68)




3 ZMN A

3.2Memory

(GW1INR-2/4/9).

GWINR %741 FPGA 7= i Wik | #0715 5 A BB Ek DSP. DSP fE4%
R AT HES, 4> DSP B AN ZEHRIt, BN ZERICE S MAEII
154%(pre-adders), PN 18 frff3fiL#s (multipliers) fl— > =4 A\ FIFARZ
HIZHE B IU(ALUSA). TEAIE BiES I 3.8 BB 5 b B L,

!
GWINR-1. GWINR-2 A FE A5 5 b H R DSP % .

GWINR #7%1 FPGA 7= iR Wik 78U PLL %R, @354 PLL
REHRRENE P AT DAZES I B, @I e B AN [F] 1 2 80T DAIEAT I ) 450
R ) MR, (SRS TR, A5 A ik ] g e
Fr IR, X 2.5MHz 3| 125MHz BB IRVE R, A MSPI grfEc & A
AARGERTBh o N AR IRSE AL AT G AR B B B, B BRORE B PTIA £ 5%, TEAIE
HiEZ I 3.10 I8, 3.14 N &R

GWINR-2 #{F 0 &8 4% MIPI D-PHY RX IP, [RS8 MIPI
D-PHY RX TX IP, #4135 21§27 3.9 MIPI D-PHY(GW1NR-2).

A, FPGA SN E T F & BIAT JwfEAt £ .t (CRU, Configurable
Routing Unit), & FPGA W I B Rk R . AIICE ThRE T
(CFU) H110B W ## AT B AL B, %8 7 CFU B IEAT IOB
BT . AT AT IEE & = 3R FPGA B A sh A . kAt
GWINR %71 FPGA /=it i it 7 =5 ()& FH I P 28 5, K& TR, &
JRBEEAL, VLARIRFEEISE. FHAERTS% 3.10 Bheh, 3.11 K46, 3.12
&R BB

3.2 Memory

GWINR %741 FPGA b AF 83, SR ALK Memory 2 & AR RA
—FE, HAEERIESH 2.3 HAREREIIR.

3.2.1 SDR SDRAM

DS117-2.9.2

e

® [EHUWIE]: 4.5ns/5.4ns

e 200/166/143MHz

BAEAI % . 16bits

ERZ (=

IR K R 45 4

WEB R AU EE (1AM x 16 bits x 4BANK)
15 IR FE Z5 A7 2%

— B bR E ik b TR ZEIR . 2 B 3
- RERKSE: 1. 2. 4, 8 FEHE BT
- KA A e 1A B A
- RREHRFINE IR

- REREIEDhRE

o IR

11(68)




3 ZMN A

3.2Memory

DS117-2.9.2

F S H A E B
4,096 il Hr JH41/64ms
3.3V+0.3V ftrlt
o LVTTL#H
!
[1138 (I 252 4-1 43 ORI B
#hik

GWINR #7%1 FPGA b4 i) SDRAM f& —A~miid i) CMOS [
DRAM 5 /7, #849 64Mb. SDRAM M #EHEIY A BANK, 44 BANK X
/IR 1IMx16 bits, 51> BANK H1 4096 17 x 256 51| x 16bit 117 f#FE 51 4L
SCRPEARAE RS BRSO, P 15 B R AR RS 46 fr BT A A LR
A], SDRAM R 15 B A AEAS BEUP 4 5 N B o BRARIN 7 225045
Wi, AR AT RAEAT I S R R . RAE S BAE R A KSR 1. 2,
4 8 UL, A LAYEGR AR AL A 2 A7 2 B B PR . BERE F S e L D
AEdE P AT AR L, T7s HE RS R 5 3. SDRAM 24t H 2 il
Broiae L HRBTThEE, woh, ESRft TR 7Y, B AT BUE R
& R AR G Ak B A .

SDRAM #: LR H L R 3.3V, £ SDRAM 1) BANK H & 75 L [&] 58
3 3.3V, HAERIESHE 4-2 #HEE TIETH.

kSR SR IP Core Generator 3245 N #k/41M55 1 SDR SDRAM
AR 1P, fERESIES 0 1P 7] LLH 3 58 i SDRAM L HVIMEL, ¥,
H SR Er S, P 8 b 28 0 S i AR ], RaE BG5S %
IPUG279, Gowin SDRAM 475/ /7515

12(68)




3 ZMN A

3.2Memory

3.2.2 PSRAM

vE!

DLF P A& T MG81P. QN8S8P. LQ144P. MG100P. MG100PF. MG100PT. MG100PS
i,
Lok

!

PLURNREE IR E T MG100PA. MG49P. MG49PG Ff% .

t

gl%:
[ ]
[ ]
[ ]

!

P AR 166MHZ

BN 32Mb 7% 4% ]
KRB AL 50

B Hafive: 8 bits

B BRI RWDS
U5 KM Rl 37

#4r BEF = BhHT PASR

TR A IR AR A X

RIE45 # DPD

IXEhfE /) 35,50,100 F1 200 K
SR 7]

16/32/64/128 71 5 K AR
RSP A7 4

1.8V 4t A H M

I Ep A% 233MHZz, 2/5 B &N 466MB/s
BN 32Mb 174 4% ]

4 B 5 B B kET PASR

5 BN SR B i

HREKE: &KIH 1024bytes, /N HF 2 bytes

PR IS 2 UG804, GWINR-1 %844 Pinout Ff, UG805-1.0 GWINR-2 #4F Pinout
FH, UG116, GWINR-4 #1F Pinout FH/&% UG803, GWINR-9 #1# Pinout F 4

8, PP 22 JE A o) 24 PR 52 5 I P43 A BV AT, PE4RAE R E

PSRAM DL B R A 1.8V, iEH: PSRAM ) BANK HL & 75 [ 5
1.8V, HAERESHER 42 HEE TIEVEHE.
B AR YEIRAE IP Core Generator 73 N #2/4M ) PSRAM #254i]
AP, fEHEHIERM IP AT LLE 358 PSRAM L HIGL, 15 iES545

PSRAM Memory Interface |P /7557,

3.2.3 NOR FIASH
it

DS117-2.9.2

AMb TR 25 R], AT 256 i,
X Fr SPI;
P A2 : 100MHz;

- X BEEE T iA 160Mbits/s ~ 70MHz (2.1V~3.0V)
- X BRI iA 120Mbits/s ~ 50MHz (1.65V~2.1V)

2% IPUG525, Gowin

13(68)
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3 ZMN A

3.3 ATACEVIREH T

3.3 ATELETh

3.3.1 &N

DS117-2.9.2

- XU A AR S e] ik 80Mbits/s
BT S IR -

- B E R NS IR

- TREEIE R
/> 100,000 IR &mFRMAEE R
PRI P G FE /82 B B

- TUYRFERTE: 1.6ms;

- Sector ¥&Kf[A]: 150ms;
- HuEBRESE: 0.5s/0.8s;
- ST ERRIITE]: 6s/3s;
R 28K «

- Sector: 4K i

- M 32/64K A,
IRTIFE:

- FRHLH: 0.1uA;

- KW 0.1uA;
A

- BASRAEME—R 128 £21 ID;

HAEAFAEIS H] . 20 4

REELIT

A ic B DI REH G (CFU) ATa] L B 12 5 5 0 (CLU) = M il R = 2 3k

FPGA 7 fh WA I W T S AR B0, AN A B ] ey DY A R TG B2 8 (CLS)
DA AR . A AT HE B A 2k B G (CRU) L AR, Horp =N AT B i e 8- 5 A
VU AT 2 (LUT) RIS 257725 (REG), AHA4b— ANl i B2 4 R A& A
DA AN B R, WK 3-3 i,

CLU A A] e B2 AR B AN RERC B Vs SRENLA 8%, TR BV AR B ik
*. BB IO R A . CFU ] i B2 4 Hua] i 4R B A 17 5
BREAERR. FARZERIT. SR A A B85 D0 fh AR
Xo AL CFU ABIIT A, .

14(68)




3.3 ATACEVIREH T

DS117-2.9.2

[& 3-3 CFU &#ar~=E

Varll |
®!

Carry to Right CFU "

CFU
CLS2
CRU
CLS1
CLSO
A

Carry from left CFU

>

SERG T B4 FRI M S 1. WV T, ST R 22 SR AR TR B I AL .
XT CFU B 2411 B, 7] Z&3% UG288, Gowin 7/ & 1155 # 7(CFU)
15
3.3.2 AIECEiZiE T
AT B P R TR AR R . BRI A AR 2

SCHL R AR T e -

— AT E Thae AT E A — > 5 AT E(LUTS).
PN AL E Thae il B s — > 6 M AT E(LUTE).

HABIERA

BAERKRAITUBERCE N 4 A EHRR(LUTS), wACEZHEAITH

- WUASFTECE D RE PTG E S 7 AR R (LUTT).

BARZAEAR

J\ANTTHC B Ih e Fr (B> CLU)ATRC B RS — 1 8 fin AR (LUTS8).

g Gt ArgE, EIkRAECE R AL R N(ALY), FIAESEHLLL T Zhie:

- ImENREE

- PR, BRI A A

15(68)



http://cdn.gowinsemi.com.cn/UG288.pdf
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3 gt

3.3 ATACEVIREH T

- PR, WEEKTIEL AN T BRI SELLEL

- LA
o {FffaEs

GWINR-9 g3 Z Frt i, e, AT aC & 24 s oI ik 16
X 4 DL A AR SN AF B2 (SSRAMD B i A7fif 2% .

Gowin = IR SCRFEE AW AE A SO R 7 S B S BEN AT it 7
(SSRAM) HIMIIEA . A7 il 25 OB 72X 2814 A2 N 58 I N .

HFiree

AJC B IhfE A (CLSO~CLS2) 1 & & N 22 A7 25 (REG), & 3-4 Fiiow.
3-4 CLS hHFHER/TEE

—D
—CE
—1>CLK
— SR
—GSR

& 3-1 CLS hEFHREPUS S5

554 /10 | #Hik
D | FIEREARAN
CE | CLK ffifigf5 S, AT B Jy s f P A el i Al e 2
CLK | W RS S, FIACE A T il B R v i R 2
AHE AN, ATECE N R IhRE 2.
o [fENr
® [FPEN
=R ' e
o U HEN
o LAMEEN
éﬁﬁﬁu ACE vt R ofe 4
3.4 S EA
GSR ! o U HEN
o TLEREEBEN
Q @) ZFAT A H
VI
o [1]{55 D WIRJF T LLEREF — v ic 8 IhRe AP E— AR EFN M, Hrarblikske T

CRU M N . FIULTEERFW G AMEN T, FASIIT LA .

e [2]CFU " alfic B ThfE /i () CE/CLK/SR ¥ a] fhsr il B ik #% .

e [3]7£ GWINR %% FPGA /=i N, GSR @ HELZER, Al CRU.
[4]SR 5 GSR [Fl47 24 GSR 5w ik %44 .

3.3.3 afﬁﬁfsf%ﬁ%x

A2 B H T CRU [T AE 3 2L 5GP 5 T «

o I NEFFIIRE:

DS117-2.9.2

A CFU B3NS 5 $e fith N IR FE .

16(68)




3 ZMN A

3.4 % N\ AR

MR BIRINEE: N CFU Bu% N/ s SR ELE SR, B CFU Wi
HEE .CFU Z [ai%EH: A CFU A FPGA W 3 HB The i 2 8] fr) 3% 42

3.4 I ESR

3.4.1 B

DS117-2.9.2

GWINR %% FPGA 7= i ff] IOB 3 Z 4145 1/O Buffer. I/O 1245 DL S AH M

AR 28 B R 50 = A58 - 4B 3-5 B AR 10B g ias = i, 51 10B
BITAAE T A 11O EII(FRIE A A R B), 'BAITAT DARC B — 40 2 705 5%,
AT DAE A $m 5 5 o A BC &

[& 3-5 IOB &#<=E

Differential Pair Differential Pair
s )\ " p A\ N
" “True” “Comp” " “True” “Comp”
PAD A PAD B PAD A PAD B
A A A A
v v v y
Buffer Pair A & B Buffer Pair A & B
2 Y 2 2
—H |0 —H O —H |0 —H |0
o 6 o0 6 2| o & fb o ©
v v v v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A [
_molmlo _lmalm o _|moelmo_|maexmm O
5828535828 5 3828853228 &
S 58|5v 5585 v &£585v 5585 v
Q ~+|Q Q ~+|«Q Q ~+|Q «Q ~+|Q
A v Y ¢
Routing Routing
GWINR %741 FPGA 7= /1 |IOB [ D RERF & :
o LT Bank i) Veco ML

Y ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL LA F HSTL 2% ff i ~FFr
1o

P NG 5 IR AL .

PR H 5 RSl FL AR I

At {55 Slew Rate 3£

SHEAS 1/0 $EALIIST K] Bus Keeper. b4/ T4 HiFH &% Open Drain % H!
I

XHR IR o

/0 i B . SDR A LA )2 DDR %&£ fif .

GWI1NR-9 #/f BANKO ¥ MIPI #i\ .

GWINR-9 #/f BANK2 % 4F MIPI #i i .

17(68)




3 ZMN A

3.4 % N\ AR

e GWINR-9 # BANKO fil BANK2 37 £ I3C OpenDrain/PushPull .
KNG BRI E Z MG S, nS% UG289, Gowin 7/ 4 F2i# /1]

2 (GPIO) 115,

3.4.2 I/O BB EirfE
GW1NR-1/4/9 #1tf4% 4 /> Bank, W& 3-6 ffiin. GWINR-2 #5410
¥ 7/ Bank, & 3-9 fiisn. & Bank B30 110 HUE Veco. N
SSTL, HSTL £ /O % N britE, B4 Bank b $ AL — AN ST ()2 2% B K (VRer) »
F P AT LLIE$E 8 H 10B W E 1 Veer ¥ (55T 0.5*Veco), tHATIEFEIMT Verer

DS117-2.9.2

g N1 Bank FER—AN 11O B IE NYNEE Vrer I
& 3-6 GW1NR-1/4/9 I/O Bank S ~=E

1/0 BankO
IS
5 GWINR
2
w

1/0 Bank2

iueg o/I

& 3-7 GWINR-2 I/O Bank SR = &

1/0 BankO

o) Top

@

8

&

o]

2 b GWINR-2 P
=1 =4 [}
S =
o]

vs)

QD

>

Y Bottom
o /0 Bank2

‘ miueg o/ ‘ ‘ Pueg o/l ‘ ‘ iueg o/l ‘

GWINR %%l FPGA 7=

]
Al 73

N LV UV AR

LV WA 2844 3 FF 1.2V Ve SEE L, AT BAH 2 H PRI RE I 75 3R
Veco IBIEFEETZE 1.2V, 1.5V, 1.8V. 2.5V, 3.3V HEHF RIEXE.

UV AT e i — i b e, RRER R © RMERR IR 48,

K R EE 1.8V, 2.5V, 3.3Vt L)%,
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3 ZMN A

3.4 % N\ AR

Veex X EF 1.8V, 2.5V 8 3.3V fitHL HL % .

£ GW1INR-9 #&{4, BankO [¥] /O 323 MIPI %1\, Bank2 [ 1/O 3 §F
MIPI #i tH - Bank0 11 Bank2 [ I/O > MIPI I3C OpenDrain/PushPull 4 .

vE!

o AHFLEAEH (GPIO) BRILIK

SRS L.

o RNEHEEBMHEE TI/EEIES% 4.1,
AN 1O Bt R AERS Voco ISR W3R 3-2 B
% 3-2 GWINR &7 FPGA =& HEMY /O (B B Ba kiR E

/O Type (i) L8Py Bank Vcco(V) M IRBIRE I(mA) | A

MipIH #4% (TLVDS) | 1.2 8 BTl A B 28 11
LVDS252 #4% (TLVDS) | 2.5/3.3 3.5/2.5/2/1.25 RO A A AL
RSDS? 74y (TLVDS) | 2.5/3.3 2 U R A A A
MINILVDS? #4% (TLVDS) | 2.5/3.3 2 ;;'; ﬁgj e S
PPLVDS? %4y (TLVDS) | 2.5/3.3 35 LCD 47/51555)
LVDS25E ZE5y 2.5 8 OO R A A
BLVDS25E ZEoy 2.5 16 EF=NEEAE T )
MLVDS25E 4y 2.5 16 ;gg?%msﬂ%
RSDS25E 4y 25 8 OO R A A
LVPECL33E Foy 3.3 16 i
HSTL18D_| FIy 1.8 8 ped2c |
HSTL18D_lI FIy 1.8 8 ped2c |

HSTL15D | ZEoy 1.5 8 e

SSTL15D oy 1.5 8 g HE

SSTL18D | oy 1.8 8 e

SSTL18D I oy 1.8 8 e

SSTL25D _| FIy 25 8 s

SSTL25D I FIy 25 8 s

SSTL33D | FIy 3.3 8 EfEEEN

SSTL33D I FIy 3.3 8 EfEEEN
LVCMOS12D 0y 1.2 6/2 AN
LVCMOS15D 0y 1.5 8/4 AN
LVCMOS18D 4y 1.8 8/12/4 AN
LVCMOS25D 4y 2.5 8/16/12/4 AN
LVCMOS33D 5y 33 8/16/12/4 WA

HSTL15 | B 1.5 8 e N

HSTL18_| B 1.8 8 e
HSTL18_II B 1.8 8 e

SSTL15 BA 1.5 8 ez
DS117-2.9.2 19(68)




3 LR 3.4 N B
/0 Type (%) BRI 2E 5y Bank Vcceo(V) i IRBN AE /1 (mA) Az
SSTL18 | BB 1.8 8 g
SSTL18 I B 1.8 8 fFf#E
SSTL25 | B 2.5 8 2
SSTL25 I B 2.5 8 fEfEEH
SSTL33 | B 3.3 8 fEfEEH
SSTL33_II B 3.3 8 YeZi N
LVCMOS12 B 1.2 4,8 EAEA
LVCMOS15 B 1.5 4,8 EAEA
LVCMOS18 BB 1.8 48,12 EAEA
LVCMOS25 BA 2.5 4,8,12,16 AN
'Exﬂgg?’?” HL 33 4.8,12,16,24 S8 B
PCI33 B 3.3 N/A PC FHx AR 4t
Note!
o [1LAF #4552 FF MIPII/O #i i : GWINR-2 #21F ) Bank0/Bank3/Bank4/Bank5;
GW1NR-9 #41) Bank2.
e [2] GWINR-1 #8fF A FFiZ 110 287,
DS117-2.9.2 20(68)




3 4Efy

=
5

I

3.4 % N\ AR

% 3-3 GWINR &7 FPGA =& HMA /O 2B B BH iR E

I/0 Type(%i\) BV 2 5 Bank Veco(V) H<§%E£%§%S@ﬁ) \fj'i f it
MIPIH 724y (TLVDS) 1.2 & %
LVDS25 #4r (TLVDS) 2.5/3.3 i o
RSDS 4y (TLVDS) 2.5/3.3 i i
MINILVDS 4y (TLVDS) 2.5/3.3 i i
PPLVDS %4y (TLVDS) 2.5/3.3 5 &
LVDS25E FE4) 2.5/3.3 % o
BLVDS25E ZEoy 2.5/3.3 % o
MLVDS25E ZEoy 2.5/3.3 i o
RSDS25E oy 2.5/3.3 % o
LVPECL33E oy 3.3 % o
HSTL18D | FIy 1.8/2.5/3.3 % @
HSTL18D I 4y 1.8/2.5/3.3 & &
HSTL15D_| F 4y 1.5/1.8/2.5/3.3 & &
SSTL15D F 4y 1.5/1.8/2.5/3.3 & &
SSTL18D _| ZEGY 1.8/2.5/3.3 & &
SSTL18D_I ZEGy 1.8/2.5/3.3 & &
SSTL25D_| F 2.5/3.3 7 4
SSTL25D I F 2.5/3.3 7 4
SSTL33D | FEy 3.3 i i
SSTL33D I FEy 3.3 i i
LVCMOS12D 24y 1.2/1.5/1.8/2.5/3.3 % &
LVCMOS15D 24y 1.5/1.8/2.5/3.3 & &
LVCMOS18D ZEGy 1.8/2.5/3.3 F &
LVCMOS25D ZEoy 2.5/3.3 A o
LVCMOS33D oy 3.3 A o
2oy . B
HSTLLS | A 1.2/1.8/2.5/3.3[2] * =
HSTL18 | Ly 1.8 8 1.8/2.5/3.3% | % &
HSTL18_II Ly 1.8 8 1.8/2.5/3.3% | & &
ST . B
SSTLIS i 1.2/1.8/2.5/3.3[2] *a =
SSTL18 | P 1.8 5 1.8/2.5/3.3% | 7 &
SSTL18 I P 1.8 8, 1.8/2.5/3.38 | 7 &
SSTL25 | P 2.5 5 2.5/3.3" % &
SSTL25 I P 2.5 5 2.5/3.3" % &
SSTL33 | B 33 i &
SSTL33 I B 3.3 i &
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 I %
DS117-2.9.2 21(68)




3 LR 3.4 B N H s

IO Type(HiN) | Bank Veco(V) gt
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 P %
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 P %
LVCMOS25 B 1.2/1.5/1.8/2.5/3.3 & o
txﬂ’gg%’ B 12/15/1.82533 | £ 7w
PCI33 BB 3.3 & i
LVCMOS330D25 B 25 i i
LVCMOS330D18 by 1.8 i &
LVCMOS330D15 by 1.5 i &
LVCMOS250D18 B 1.8 o o
LVCMOS250D15 B 1.5 o o
LVCMOS180D15 B 1.5 i i
LVCMOS150D12 B 1.2 i i
LVCMOS25UD33 B 3.3 i i
LVCMOS18UD25 B 25 i i
LVCMOS18UD33 B 3.3 % 5
LVCMOS15UD18 B 1.8 % 5
LVCMOS15UD25 B 2.5 o "
LVCMOS15UD33 BB 3.3 % o
LVCMOS12UD15 B 1.5 i i
LVCMOS12UD18 B 1.8 i i
LVCMOS12UD25 B 25 i i
LVCMOS12UD33 A i 3.3 & %
Note!

o [1]PAF #4323 MIPI I/O %\ : GWINR-2 Bank2; GW1NR-2 Bank6(fifi}% ); GW1NR-9
#2141 BankO.

®  [2]1* Vrer N INTERNAL B}, % 11O K2 Veco N 1.5V; 4 Veer N VREFL_LOAD
i, Veco N 1.5V /1.8V/25V 3.3V,

®  [3124 Vger N INTERNAL B}, % 1/O 258 Veco N 1.8V5 24 Vrer A VREF1_LOAD
', VecoN 1.8V /25V/3.3V,

®  [4]4 Vrer N INTERNAL B, 1% 1/O 2B Veeo N 2.5V;s 24 Veer A VREF1_LOAD
i, Veco N 2.5V /3.3 V.

3.4.3 E LVDS &it

%7 GWINR-1 23#f, GWINR %%l FPGA 7~ i i) BANK1/2/3 7 H
LVDS % it , {H2& BANKL/2/3 ANSZHEPIES 100 BR A4 A\ 22 43 VL AC H FH . BankO
TR 100 R N 22 2 VLR HL P . 7E BANKO/1/2/3 3 #F LVDS25E.
MLVDS25E. BLVDS25E &5 H -2, #4115 BiES I UG289, Gowin 7/ %4
FEiiH (GPIO) M /1755,

B LVDS [ vEGIE Bi5 2 W UG804, GWINR-2 24/ Pinout 4,
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3 LR 3.4 B N H s

UG116, GW1NR-4 #//Pinout FM#, #7UG803, GWINR-9 #A/fPinout F 4.
LVDS H% N 10 F5Z AN 100 KR 2% s B BHASR VTR, %12 %

3-8 Fizmo

3-8 E LVDS &itSEiEE

GWINR-2/4/9 -

Sender ) ) Receiver

txout+ rxin+ xout+ rxin+
ﬁmﬁ) g || Logic 7<‘/> W%}

59500 e V Array (500 )5 e

txout- rxin- txout- rxin-

y 2
10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E 2574y 10 2& it VU HC 5 BH ¥ 2% 15 2>
W, UG289, Gowin 7/ 47/ & # (GPIOL) M /155

3.4.4 I/O B35

K 3-9 y GWINR %% FPGA 7= 5 (1 11O 3258 1f % #5645

& 3-9 /O B @Mt R~ = E
TCTRL | TCFF >
GND H
» SER 4
—P’ﬁ’—b
TDATA | » OUTFF K
IODELAY

DS117-2.9.2 23(68)
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3 ZMN A

3.4 % N\ AR

DS117-2.9.2

K| 3-10 Jy GW1INR £%1) FPGA 7= 5 (1] 11O 3B %8 1% N34 -
& 3-10 O iZEBRA R EE

> CI
> DI
N
X
» INFF > DIN
IODELAY
o
IEM R IDES R
— R
ate - Q

Sel

GWI1NR Z7%1 FPGA 7= 5 (1) 11O 18 %8 (1) 25 e 3 B 4 -
ERIE R

K 3-11 NIEiE M IODELAY. GWINR Z%1) FPGA 7= M IF4EEAN 110 #
£1% |IODELAY #ith, RILEAt 128(0~127) B IR, — B TR A1 21N
30 ps.

3-11 IODELAY ~=E

L e
DLY UNIT
SDTAP >
SETN » DLY ADJ - DF
VALUE >
A P ) 22 3R 1) 77 2K

o AT

o AT, T IEM BIH LRI T AL B L1, IODELAY it
IS FE T AT

YO FH 8

K 3-12 s GWINR %% FPGA =i 110 7281, GWINR &%)
FPGA 7= i A 11O # R AL T g FEim N Z5 77 2% INFF. i %47 %% OUTFF
e FE % 1) 27 7 4% TCFF.
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3 ik

3.4 % N\ AR

[# 3-12 GWINR B I/O HERZ~EE

b Q-

CE

CLK

SR

RRAA

CE 1] LAZwFE AR H P A 24(0: enable)s &= B P A %4(1: enable).
CLK wJ LAGw A5 Ay b TH iy fi A BT BEvE A o
SR 7] AgmfE A [FE 1720 ) SET/RESET 8¢ LRk (disable).
o FiAFAR Al LAMAE N T AE A (register) Blfil & 5 (latch) o
VAR R
HUFE LR (IEM) 22 FIOR BURE Bedfs i, A T8 A DDR 20, il 3-13
PR o
3-13 GWINR B IEM ~EE

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

fRERF DES R ESHYShgEIRIR

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

£ {L28 SER #&Etk

BN T 1O RS 1R R ER AL As SER BEER, ER T /0 BREN
e

3.4.5 /O BB I {EER

DS117-2.9.2

GWINR #%1 FPGA =1 11O B FF 2 M TR 5 —Fh TR
KR, VO(EL 1O Z 5355 X)X nT LARC B s i 5 5 MG 5. INOUT {5
SR =ERHESF =SB EES).

AR BI85 AT S R 10 125, GWINR-4 % 1
IOL10(A,B,C....J)f1 IOR10(A,B,C....J) /N ¥ #F 10 ¥4 . GWINR-9 {4 JHIHS
YR 10 R .

BN

s I 170 B E 3-14 For, AN E S TC. DO LLK DI

Bzl CRU 531 W ERIER
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3 ZMN A

3.4 % N\ AR

& 3-14 ZEEATH /O EREHTEE

TC
DO[:>{J>4FE§|OPAD

DI <

SDR &3\

FXF @i, SDR #EHCR 1 1/0 A7, &l 3-15 o, wILL

A R 11O R P RE

[ 3-15 SDR £ T /O 2L~ EE

Q| >—e—{<10PAD

TCTRL[ — >———D Q
CE
— >CLK
— SR
DOUT | D
O_CE | CE
O_CLK | >CLK
O_SR| SR
DIN <}
oo
ICE[> | CE
| CLK[— >—>CLK
ISR >~ SR

o CLK{{fef55 O_CE M I_CE w] LA & Ay iy B~ BE sl AR FE P e s
o INHHES O_CLK M I_CLK " LIRS By F T il A& B BRI fid A s
o KMER(ET O_SRMI_SR ATLIECE ARDEA FDEN. #PEM. FPEM

BUEA T B R AT L fE s

e  SDR #zUR Y /O 174if ¥ v] ARG B Rl 38 25 77 43 5K Latch.

DS117-2.9.2
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3 ik

3.4 % N\ AR

B DDR &3

7EiE ] DDR #30F, GWINR %% FPGA 7= 5 7] DL FrE = 1 110 38
F£. GWINR-9 #8313 #F IDES16 #:UH1 OSER16 X, HABSAFASCH -

K 3-16 ~i#E ] DDR #i N\, PAD 5 FPGA W@ i#E KN 1:2,
3-16 I/O 2389 DDR N~ EE

D —»

CLK — >

IDDR

/3> QILO]

K 3-17 ~iEH DDR #iHi, PAD 5 FPGA WH#ZHEHEZEL A 2:1,
& 3-17 /O i¥3E#) DDR #ilt = EE

D[1:0] —5>

CLK —»

ODDR

*)Q

IDES4 &85\

IDES4 #:\T, PAD 5 FPGA WHBZHE ALy 1:4.
3-18 /O iB#BHY IDES4 N~ EE

D—»
FCLK ——»,
PCLK ——
CALIB —»

RESET —»|

IDES4

—4> Q[3:.0]

OSER4 &3,

OSER4 # T, PAD 5 FPGA A E#5ZHHZK LN 4:1.
3-19 I/O iZ%8HY OSER4 it &=

TX[1:0] — /5>
D[3:0] —~ >

FCLK ——>
PCLK —»
RESET —»|

OSER4

/> QLo

DS117-2.9.2
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3 B2 3.4 B N H s

IVideo xR
IVideo #3, ', PAD 5 FPGA WHiiZH M ZE R 1:7.
3-20 I/O iZ%E /Y TVideo MINTEE

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

RESET —»

ey
IVideo A1 IDES8/10 ¥4 (5 FIAHAE I/O M ¥t G058 1/0 brve, W) 1/0 4K A1
F . EXPHENL R, SDR AR 2RI 8 AR 208w DL F

OVideo &3,
OVideo #3F, PAD 5 FPGA Wl s Ky 7:1.
3-21 I/O iB#8HY OVideo Mt REE

D[6:0] ﬁ%»
FCLK —»| )

OVideo

PCLK —» —»Q

—>

IDESS &=
IDES8 #: ', PAD 5 FPGA W#iZ#i# RN 1:8,
3-22 1/O iZ4BHY IDESS MIA ==&

D »
FCLK —»
PCLK —» IDES8 —> QI7:0]
CALIB —»

RESET — »

OSERS &R
OSER8 #: T, PAD 5 FPGA A E#iZ % 1N 8:1.
3-23 1/0 238/ OSERS it == E

TX[3:0] — />
D[7:0] —>
FCLK —»  OSER8 4> Q[10]
PCLK —»

RESET —»|
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3 B2 3.4 B N H s

IDES10 &=
IDES10 #%3, F, PAD 5 FPGA W2 i#E %L A 1:10.
3-24 /O iZ45 9 IDES10 S\ R~ [E

D—
FCLK —>f
PCLK —»  IDES10 g Q9:0]
CALIB —>»

RESET —>»

OSER10 &5}
OSER10 #3 N, PAD 5 FPGA N #BZ i Z LN 10:1.
3-25 I/O iZ48H/9 OSER10 $it ~EE

D[9:0] —>

FCLK —»,
PCLK —»|
RESET —»|

OSER10 —>»Q

IDES16 &%,

IDES16 #%3, F, PAD 5 FPGA N2 iEZE L A 1:16.
3-26 I/O iZ1BHY IDES16 N~ E=E

D—»
FCLK —»
PCLK —» IDES16 —> Q15:0]
CALIB —»

RESET — »

OSER16 &5}
OSER16 #F, PAD 5 FPGA W iZ# %X N 16:1.
3-27 I/O iZ38H9 OSER16 HiH m=E

D[15:0] — >

FCLK ——»|
PCLK —»
RESET —»,

OSER16 —>»Q
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3 G R 3.5 HUlk A B LAZ A B

3.5 PURBERSHEY g ss iR

3.5.1 &It

GWINR %% FPGA /=it 17 5 HPCR i S a7 i 45 51 . 1X L8
F7fi o BLIR AR B AL EAES ], DATHIER, e FPGA [R5 % . RIIEAR
NHUIRE PN 2 (BSRAM)., £ BSRAM AI it B 15
18,432bits(18Kbits). FEALIHERMER A HE: Him A3 Single Port, Xl
M2 Dual Port, DX 3 Semi Dual Port, W7 fi #e b=\

F & MHOIRE S BEN LA 28 IO P s R R v At 7 OREE . AR
s& BSRAM {1 &M e :

o 1 MEHURKAR Y 18,432bits

o [N Bk F] 190MHz

o Hiim[ 143 Single Port

e X [ 45ix( Dual Port

o (X 4% Semi Dual Port

o RftKIE(L Parity Bits

o it H i A irgs il ROM

o R TEEI 1 AF] 36 fif

o P EEREL Mixed Clock Mode

o ZHIETE X Mixed Data Width Mode
o TEXNFTT L R v BT SRR T [ RE T RE Enable Byte
e 1’5 Normal Read and Write Mode
e %i%J5'5 Read-before-write Mode

e #i’5 Write-through Mode

*T BSRAM B ZiE4H{E 5, 7] 5% UG285, 7% #(BSRAM&SSRAM)
15
3.5.2 FhEsRELEER

GWINR #7%1 FPGA 7= i I HUR i S BENAT G 28 1] SCRF 2 Rl 1950
&, 3 3-4 s

DS117-2.9.2 30(68)
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3 ZMN A

3.5 Bk A FEHLAT i A LR

DS117-2.9.2

7k 3-4 FhESRALETIR
B AR X A Dy Xy 11 A2 Rt
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2Kx 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 512 x 32 512 x 32
2K x 9 2K x9 2K x9 2K x9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
!
[1JGWINR-9 & A SHF XU R
BigO&ER

78 . A, BSRAM A PAYE — AN 8Py X BSRAM #4715 81 5 #1F .
EEEET, HEANNEIESET BSRAM F%H . SRIEE RS
(Normal-Write Mode) Fl1iH 5 1 =X (Write—through Mode). 4% 27 /728 55 1%
(Bypass)itf, HrE s H AL [R] — N 8 BT

ST B AR 2 v T HE P S AR O H IR T 5% UG285, {7 itise
(BSRAM&SSRAM)H F' 15 Fi>3 BSRAM J5i1E>3.2 B [ FE R,

Wim Q=R

BSRAM 37 FE00 A, AT ANty A 4 -
o 5N I [ EERAE
o N I [l S AR
® LA i S

T W A X iy T 7R 7 B A G R IR TE 525 UG285, {ifitids
(BSRAM&SSRAM)H S #5 >3 BSRAM J5iE>3.1 X AR,
AW iw AR

£hy X3 1 AT 57 468 () I (RT3 R0 5 AR o B2 6] [/]— i A Re e 5 4,
HEZ¥ Ad 05, B i H .

ST O Xty R = s 1 s 2 B A e b 1 525 UG285, {7fifids
(BSRAM&SSRAM)H S 6 i>3 BSRAM J5iE>3.3 XL AR,
HigE=R

BSRAM AJ it & fi R i fEfig s . 7 i fE g ss vIaa e e, @
i gm R SR WG R A s . P T 25t ROM A, dm AVILh
WSO . TR L H YRR I SR 58 BRI AR AR

4~ BSRAM AJ L & il —1 16Kbits ROM. 5T H A = (1 3 1 7 72 &
MVEAE IR 1E S % UG285, 1i1# 2% (BSRAM&SSRAM) 115 ®i>3 BSRAM
JRiE>3.4 Hiiia .
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3 G R 3.5 HUlk A B LAZ A B

3.5.3 Fls R SRR EAEE

GWINR %741 FPGA 7= i B HUIR RS BEA LAFfifi 23 A B m] S REVR A 2 26
T PEPRAE . 7500 A A O X AR, 5SS O EOE T ] DAASTA],
{H 7B 3R 3-5 F1R 3-6 1IHEE KN .

+® 3-5 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 * *
!

FREEN “*7 (3R SR AR
*® 3-6 KBRS ERREEHERTIIR

=1 e
e
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x16 | * * * * * *
512x32 * * * * * *
2K'x 9 * * *
1K x 18 * * *
!
PRVER %7 BIZRIR ORI
3.5.4 FII{ERETIAERCE

BSRAM - 1ifiifE (byte-enable) Thfg. v LAGEmc ANESE, Hik
WIEBEBIME BN A B s Re 4k 2R . 55 i RE 1S 5 (WREA,
WREB), /¢ byte-enable Z#uif i F T4 BSRAM )5 #1F .

3.5.5 KGN ThRERC &

FT A PR B S BN 25 BSRAM N & T RGO L E . B4
TSRS O AL T FH R SR, P RAS N K A% B ) I 1, n] DU R A
s
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3 G R 3.5 HUlk A B LAZ A B

3.5.6 [EHHRME
o T MHUIRFF S FEALAF i 2 AR N A7 28 KRR BN
o M A7 AT HAEI KR B A7 2 pe | P st g
o i FFA7AR ] 531 bypass-able.
3.5.7 LEIER
BSRAM 3CKf I IR E BN 28I a6tk . £ Bl FEd, BSRAM
MEFRHLRE, FrEEdEH N 0. RS WEH T R At ROM,
3.5.8 BSRAM #{EtE=
BSRAM T #F 5 Fh#AER A, 35 2 M e (55 8 Bypass
Mode, Wi/K£kiEzfi PipelineRead Mode)#ll 3 5 #E 2 (IE# S
Normal-write Mode, JEE#5: Write-through Mode, JGif)a 5.
Read-before-write Mode).
EREER
M BSRAM 13 H Bt 18 it i 23 A7 2 it BSOAN T8 e i R A AR AR
RIKEAER
TE[F20 5 NAF At as i, (% a7 a8 SR = mT SR8 98 FE i K 36
Ao
FHIER
AN ¥ PR A7y, BE PR B AR A7 i %5 (Memory Array) % H .
3-28 Bim. HANE O R WWis QRN THRKLEER

ADC———— o
Pipeline

Input Memory D 5
DI Registerﬂl> Array Reglster DO

WRE ——»

=l

CLK
OCE

——1ADB
—— Input
CLKA Register
DIA ——— Input — M
Regl:i,ster :mory CLkB
ADA rray

j>| Pipeline |
Register |
«—OCEB

DOB
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3 4Efy

=
5

! 3.5 Bk A FEHLAT i A LR

DIA ——

—1DB
ADA —— Input

Input —1ADB
WREA——» Register

Register <«——WREB
<

Memory
CLKA | Array CLKB
" Pipeline Pipeline )
Register J': Register |[«— OCEB
OCEA—»
DOA DOB

EHREER

EEBHEK

X —Au 3T IR SHEeE, i D% B EFEAE ., SABIEASH
A 1520 11

BEHER

FEEARE SR, 06— AT S ERAER, 5N 2 IR o 14
Ho

FREEHER

FEMREECR, A DT SRR, SRR I Bt 2 Hh LA o 1)
fth, BABIESAANMN T,

DS117-2.9.2

3.5.9 B4R
% 3-7 FAH T AE BSRAM BE R A] e FH A I e A K
#* 3-7 BHERELE TR
YISy KW g 1 AEE 2 Phy R AR By AR K
PR ST A 5 Yes No No
ISy Gy Yes Yes No
g AL | No No Yes
I0 ST AT PhER R

K 3-29 R 1 AEX s FAR R (AL N A AR, B i A
AL B CLKA S 5420 1 im0 A FIFTAT Zr474%, CLKB {5 5% 1 ¥ 0

B [T #1545
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3 G R 3.5 HUlk A B LAZ A B

& 3-29 JhIIAT iR
WREA WREB
ADAL 7 ADB
Input || Input
DA [ X — — Inpu
Register Register [« O°

Memory
Array
CLKA CLKB
Output
DOA <i Output LA j> P ﬁ> DOB
Register Register

WREA WREB

SRR

K 3-30 o~ T AR X AR 2GR B BE S i e e B AR = B A 1 5 —
NI EP . SEAN(CLKAE Z#6] 7o 0 A B5 AN 5 b A/ 54 e
55 . 8 (CLKB)YE 542 T im0 B B s . Sethhk A (d 5E1E 5 .
3-30 IS EHhER

I |npUt
Register

Input —— Memory CLKB

Register Array
j> Pipeline |
Register |

CLKA —»

Big O #ER
K 3-31 B 7 H AR
3-31 Bum AT #EK

WRE AD

DI :> Input |—
Register

M
Array
Output N—

DO<]\: .
Register

WRE
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3 ik

3.6 Fi /7 N7 %I (GWINR-1)

3.6 AP INEHRIR(GWINR-1)

GWI1NR-1 #2ft 12 Kbytes(48 page x 256 Bytes) [f] F J [N 17 5 I (User
Flash), =ZRH%EWT Fs:
100,000 X5 7 i J& 3
It 10 AR (R A7 BE /1 (+85°C)
A BB e N\ L 2 58 8/16/32
FUtE % : 256 Bytes
3pA S5 A
JUE ANKfTE]: 8.2ms
KTHPNAERRERNEZHEHAER, 2% UG295-1.0 Gowin [NAF
JE(User Flash)H ) 45 .

3.7 A RIAF#iE(GWINR-2/4/9)

DS117-2.9.2

GWINR £7%1 FPGA /i i H ;' (N7 B (User Flash), GW1NR-2
(K FH IR AE B R 25 B 96Kbits, GWINR-4 [ 7 INAF R R &N 256Kbits,
GWINR-9 [ H /1 INAE R VR 25 B 608Kbits. 1/ INAE % U5 AT A7 A3 1%
it B TCAL R, — AT H 64 DNFIFAE A ICARL, FIAEE B ITHI 2 &N 32bits, 17
171 BT 28 /o 64*32=2048 bits. #RE/EZ R TR, — UHARA
2048 71, BEP—TIEE 817, REMEWI NHIR:

10,000 X5 Z5 i J& 1A

i 10 M E R R 17 HE /1 (+85°C)

Hyafr . 32

GWINR-2 &5 : 48 1764 %11*32 = 96Kbits

GWINR-4 &&: 128 17*64 %1*32 = 256kbits

GWI1NR-9 %5 : 304 17*64 %1*32 = 608kbits

THERRRE 1. 2,048 71

I TR B T I AR AR

IFEP AR . 40MHZ

FYmMPENT[A]: <16ps

TSI [A]: <120ms

L

~ ERHREFLER R 2.19mA/25ns (V) & 0.5mA/25ns (Veex)(MAX)
- GRTEMERREEME: 12/12mA(MAX)

KTH P INGFRBEREZEAEE, 75% UG295-1.0 Gowin A7 5
P (User Flash)FH ' #5E5 .
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3 &5l

>
5

I

3.8 #{E T AL AL

3.8 HFESHRR

3.8.1 &It

DS117-2.9.2

GWINR £ %1 FPGA ;= /i B A F 5 ) DSP B HL 35 . 51 = - 44K 1) DSP

7 Enl A P e Be B B S AL EEFE R, Wl FIR. FFT #1145 . DSP
HAERFEafE . WIEAHRE . RS A,

DSP ZH F4)T)8e:

3 MUERE (9-bit, 18-bit, 36-bit) [3EiLE}

54-bit 1 F A E IS T

Z AN e iE AR v Gk CAKE Nt e B

IR A7 2% (Barrel Shifter)

W [ E S E & N JE B (Adaptive filtering through signal feedback)
iz B A] LA E 31 EE (Computing with options of rounding to positive
number or prime number)

SCHEAT A7 2 R0 55 2%

T DSP EL 415 E, AI5# UG287-1.2 Gowin 37 {5 5 kb 2%

(DSP)H ' 5 -

RETT

GWINR [) DSP EHHS LIAT B X AT FE RS FPGA a3, B4

DSP L&A H o0, A% B oo & AN F VL2 (pre-adders), #4118
A7 R4S (multipliers), F1—> = N[ FAR /2 4512 57 5.0 (ALUS4) .

K 3-32 AR HITI S -
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3.8 #{E T AL AL

& 3-32 DSP £#5T

AO[17:0] BO[17:0] PADDSUB[1:0] AL[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
spia INC[17:0] “g” INC[44:27] & INAL

v L "lNAOi {18 MUXBLl j E'GE
MUXAL RE
REG_PADDSUB REGAL REGB1 Z.
18 s INAO 18 INAL 18 INB1 INC
INAO

SBO[17:0] %/

/H\\ﬁ/P;DDSUN[O] L PADDSUBI[1] /H\ / readd
N v - re-adder
N N

ALUSEL ALUMODE

1g PADD1

SIB[17:0]

18

SIA[17:0]—44

/> SOB[17:0]

<4 CLK[3:0]
ASEL[1:0] /5> </4 CE[3:0]
BSEL[1:0] /> </ RESET[3:0]
ASIGN[1:0]/»
»SOA[17:0]
. A 4 h 4 18
BSIGN[L:0]- /7> REGPO REG_CNTLP REGP1 MULT
MDO MD1
L ADfo” “OE_OADB MDI<<18
alusell6:4 l \ 4 alusel[1:0] alusel[3:2] i vy i
[6:4] A_MUX < > B_MUX
0" r A_OUT ! alumode[3:0] B_OUT
CASI>>18—>] 54" = / : 54 ——
CASI[54:0] /55 > ////// LOADA={INC[17:0],INA};
INC—» 35 cout . — LOADB={INC[44:27],INB};
LOADA > = >4 ALY INA={MROB,MROAQ};
o T INB={MROB1,MROA1}
ALU_OUT/STATUS /54
RND_INIT—> MDO/MD1
RND| INIT-1—>
ALU
£=> CASO[54:0]
36
v
DOUT([35:0]
DSP ki 1A 0K 3-8 Az, W EBZF A7 a3 0
%% 3'9 Fﬁ/j—_( o
& 3-8 DSP #x O ik
it 144 R /0 7Y e
A0[17:0] | 18-bit F#E4i A\ AO
BO[17:0] | 18-bit Z 44 A\ BO
A1[17:0] | 18-bit F#EH N\ AL
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3 ZMN A

3.8 Hy s T A A H

DS117-2.9.2

rARE A 73 1/0 KA Yt

B1[17:0] | 18-bit Z a4 A B1

C[53:0] | 54-bit N C
AN A, T RECER:. FIAES SIA

SIA[L7:0] | BLEER R e AT AR AR I DSP A )4 A5 5

' SOA, DSP HH M SIA 2| SOA [ LEIR Y [H]

& — AN B
AR B, HTRBOER:. NG5S SIB

SIB[L7:0] | BLEERE R e AT AR AR K DSP A (14 A5 5

' SOB, DSP HH M SIB 3| SOB [ ZEIR K [H]

& — AN B

SBI[17:0] | R Ngs AN, R

CASI[54:0] | K H AT —A> DSP #EHLT) ALU S\, FI T s

ASEL[1:0] | BN BRI AR I A S AR %

BSEL[1:0] | ek 1 B F N IEIE R

ASIGNJ[1:0] | NG5 A FFThL

BSIGN[1:0] | WMNES B/ SAL

PADDSUBIL0] | ;I% INES BRGS0 ES @ 8 sk

CLK[3:0] | IEGETIPN

CE[3:0] | I REAS T

RESET[3:0] | 2L, BAEY

SOA[17:0] 0 R B daf A

SOBJ[17:0] 0 ARt B

SBOJ[17:0] o HnEZ A A, A7 1A

DOUT[35:0] 0 DSP i th i

CASO[54:0] o ?Lg iﬁtﬂ%ﬂ?*ﬁ\ DSP BT RS, Fem
AT ST

F* 39 NIBEFFRHER
A Wi B B G 1t

AO register A0 N 27 (7 7

Al register AL Z A7 4

BO register BOFI N 77 77 4%

B1 register Bl N\ %517 2%

C register CHIN 74

P1_AOQ register e TS AOKI N FF 74

P1_A1 register FRBALI NG A7 A%

P1_BO register Jr B BOIN A7 A%

P1_B1 register FRHBLNZF AT 2

P2_0 register

BT RN 75 15

P2_1 register

R N R

OUT register DOUT#i i 75 174
OPMODE register PR I ] 25 A7 2
SOA register AT 9% SOA HIR A
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3 ZMN A

3.8 Hy s T A A H

Eop b
DSP ZE S P/ AT INSS, SLELTN. UM AL .
HUINZS AL T 722 B e I B A Sty A RS\ i -
J£47 18-bit #ii A\ B 5% SBI;
JF4T 18-bit Fr A\ A X SIA.
R0 N i # SCRF 27 A7 A A A 55 B AR
Fo 2 SR FPGA P2 TN #s o] UAE A ThRe A A Y, 737 9-bit
o7 B F1 18-bit f57.%% .
ek as
Feyk s (multipliers) . TR IN2S 2 5, FSRSZPIgRLIZH . Feikis vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Flan H diti #1729 A7 2 A
AMSFEERE A — R Ie R B A

o —/N18x36 Pk
e /18 x 18 ek
o U/ 9xOFerEs
A% B e A] LC B % — ) 36 x 36 3eikias.
EREEBET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] ey 28 ThRe 33— 45 i,
i N it AL HH ity 1S S R A AT A AR ORI S5 B A . SZRRRIThRE S
o RVEIMHIHI B0 B A AEHE B NvEkmEIEH
o RVEINHIHI B0, B B AL C HInENRIEIEE
o HuiE AL EE B AL C B iis B

3.8.2 DSP #{EHRA R E

DS117-2.9.2

e JykER(multiplier) i
o Tk R In#s(accumulator) i
o JFRyRAN RINARAL
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I 3.9MIPI D-PHY(GW1NR-2)

3.9 MIPI D-PHY(GW1NR-2)

###% MIPI D-PHY RX

GWINR-2 #4485 Z MIPI D-PHY RX IP, % IP 3& T 84T SR
[T (Display Serial Interface, DS, - T#:UEik i BUREAETE, MIPI
D-PHY NHEMMHE E L. FERFMHMT:

S FebrvEE (MIPI Alliance Standard for D-PHY Specification), fii7s 2.1.
Y MIPI DSI, RX #8311,

WA I (HS, High-speed)fi=t..

AR IIFE(LP, Low-power)fERE .

R ok B AT R (HS,  High-speed) B # #i oy 5 1 i 4
% HF MIPI D-PHY RX 1:8 #ix 5 1:16 #i1{.

Y HF MIPI 1O,

HS BT, MIPIfEHii# ZEnl ik 1.5 Gbps.

LP #sUF, i ftiiEZ v 10Mbps.

SCRF IR 22 DA E s TE R0 — AN RO

|O Bank6 3Z#F MIPI D-PHY RX.

¥ MIPI D-PHY RX/TX

GWINR-2 #8:3 ## 8% MIPI D-PHY RX TX IP, i% IP & FH T #47 BoR
[ (Display Serial Interface, DSI) & 1785k (Camera Serial
Interface, CSD, M T#EIEBURSAREYE, MIPI D-PHY 44t
Y e o EERFEUT:

AR E (MIPI Alliance Standard for D-PHY Specification), 4 1.2,
Y HF MIPI CSI-2 1 DSI, RX A1 TX #$F820.

YFR A (HS, High-speed)fE .

THEAEARIIFE(LP, Low-power)BRTERE R

H R ok B AT R (HS,  High-speed) B # oy o 1 i 41 .

% H MIPI D-PHY RX 1:8 #i 5 1:16 #i 1.

¥ HF ELVDS. TLVDS 5 MIPI 10 % 10 Type.

|0 BankO. 10 Bank3. 10 Bank4. 10 Bank5 32 MIPI D-PHY TX, 1%
HrE Z 015 1.5Gbps.

IO Bank2 ¥ MIPI D-PHY RX, f&4ii# n]ik 1.2Gbps

R % DU B 8 A — AN o aE .

B ZVE4E BiES % IPUGL112, Gowin MIPI D-PHY RX TX JH /467 «
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3 ZMN A 3.10 I 4h

3.10 B}

I b B YR S AT 2 %) FPGA =t se N 2R EH % . GWINR #%) FPGA
P RAE T B 4 R b 4% (GCLK), BEEERER S a B, BT
GCLK %, B4 T Edmsh HCLK . thah, 34t 78R (PLL)

SR R IR
%F Clock EZ 45 R, 7[&% UG286-1.5 Gowin I %% i (Clock)
H P f6r .
3.10.1 £/FAT L%

GCLK 7£ GWINR #%] FPGA 7= & 4% G B 7340, 43 i L R BIAN 2R,
TN GRAEAE 8 > GCLK 4%, GCLK [ A 35 B e Y5035 4 FH R I by N\ 5
TN e300 A 2R B0, {56 FH 2 FH RO b e N B B B A B 4 ) B A 1
3.10.2 $HifEEF

SR PR IR S — Fh B m 4% il LB, fRTFR 8 AH AR (PLL, Phase-locked Loop).
FIFHAMER S N2 o5 S 10 0 2% N B R 15 5 BIARZE AR AL .

GWINR ff] PLL fERBEWE SE AL AT LLER G N B AR, IR E A F 2
Hon] DLHEAT b B 03 R B (IR 20 40) . AL . o5 S LU AR SE T RE .

GWI1NR-1/4/9
PLL i ) 25 M HE B an ] 3-33 Fiawo
[#] 3-33 PLL ;=&

IDSEL[5:0] ODSEL[5:0]
|
6 {6
v LOCK —
Detector [ LOCK
CLKIN » IDIV —>
PFD > —
> CLKOUT
+ —>» VCO —>» VCODIV
ICP

CLKFB — > —>
> CLKOUTP
FBDIV —» «— LPF »—> PS&CA >

3
DIV

> 4’D>4|: > CLKOUTD
] V. ‘
| R

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

> CLKOUTD3

FBDSEL[5:0] [ >——

TT
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3 4t A 4R 3.10 FT ¢
%< 3-10 PLL #50E X
ity I 44 F% 55 Eiipa
CLKIN [5: 0] LN Nk TN
CLKFB I S NEL TN
RESET LTIPAN PLL 4=¥5 41
RESET_P LN PLL <t (Power Down) 5%
IDSEL [5: 0] LN R IDIVE, JuFE 1~64
FBDSEL[5: 0] |#A SR FBDIV H, Vil 1~64
PSDA[3: 0] TN A ARSI (BT A R
DUTYDA[3: 0] | %A BNES 7 2 L CF BRI A 230
FDLY [3: 0] LN CLKOUTP 3 & B 45 i
CLKOUT s TCARAE RN 5 2 PR B 1 B b A
CLKOUTP far A FHRLAN 5 2 LU R (1 ) b A
” K CLKOUT =k CLKOUTP 24t 4t (i SDIV
CLKOUTD i i1 A B ]
N Sk CLKOUT 5k CLKOUTP 434l £ ( H1 DIV3

cLkoutbs |k OYBIEFE], DIV3 MBI ElE Yy 3)

PLL 8 $8 7N
LOCK it 1: BiE;

0: KB

DS117-2.9.2

PLL 120 5= 50T LLB I A EF PLL I 8h e 4 N, toa] DL s 48
et XA R EME S . BN EE S B E RS S . PLL RIS 5]
DL AR PLL S 5 B 4 N, tn] DL IR Skt L 1) 4 /i 8 s
T RE S B E R .

GWINR #% FPGA 7= i) PLL $5 M2 H 1555 R 4-21 B ES
PLL A% N B8 CLKIN 33E47 05 1 38 CREARAT 040D, 1+ A 2 R -
fCLKOUT = (fCLK|N*FBD|V)/|D|V

fvco = feLkout*ODIV

feikouto = feLkout/SDIV
ferp = foLkn/IDIV = fokout/FBDIV

* B PDdE

feLan HHI BB CLKIN 4%
foikour N CLKOUT Fl CLKOUTP i #4515 .
fekoutn N CLKOUTD HHf45i%, CLKOUTD A CLKOUT 4345 f i o
o  forp N PFD SHIBR, forp H/AMEA/NT 3MHZ.
BI AT 4% IDIV. FBDIV. ODIV. SDIV K& S HAE R I 415 5 .
GWINR-2
PLL B 2 i HE i ] 3-34 i
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3 SN 3.10 I} 4
& 3-34 PLL ;" EE
— PSDIR
— PSSEL[1:0] DPA
[ PSPULSE
£ -
CLKOUTA
A:OcD—_i'ﬁ()i DA | s oT P, V CLKEN )
s -
CLKIN IDIV o [ ODIV.B ‘N[\ CLKOUTB
(164 }D>_‘.D7 a1z | PS DT mV CLKEN >
, L
CP+LPF
PFD +VCO of —
CLKFB
FBDIV o = ODIV.C —N[\ CLKOUTC
(.64 :{_)D> i% — a2 | PS ] CLKEN >
—
CLKOUTD
jﬁ% e | s ﬁﬁ“ cucen |4

[>———— 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 % € i 3-11 Frows

LOCK

% 3-11 PLL g OENX

it 1 44 /R 55 ik

CLKIN LN AR E TN

CLKFB LN S B N

RESET LIIPAN PLL A& 541

RESET_P LD PLL 5<i7 (Power Down) 5%
RESET | A # DIV 1 PLL 457
RESET_S HIA XS i BICID i% 3 %

IDSEL [5:0] LTIAN A DIV {E, JiH 1~64
FBDSEL [5:0] LN AT FBDIV {H, il 1~64
ODSELA[6:0] LN A1) ODIVA, TG 1~128
ODSELBJ[6:0] LI A% ODIVB, G 1~128
ODSELCI6:0] HIA FA#H) ODIVC, i 1~128
ODSELDI6:0] HIA FAs$H) ODIVD, M 1~128
DTA[3:0] N FNAFH| CLKOUTA 1 dutycycle
DTB[3:0] LN A FEH] CLKOUTB ) dutycycle
ICPSEL[4:0] LN BAFER] ICP K/
LPFRES[2:0] PN HAEH LPFRES A/

PSDIR LTI AR SN T7 1)
PSSEL[1:0] LETPN BAS T AR A2 518 18 i B
PSPULSE LN BNAS TG AR RS Bl b
ENCLKA

NCLKe fit s I 40 4
ENCLKD

CLKOUTA i e AHEIER B GERO

DS117-2.9.2
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3 GRS

N
o3

3.10 4

i I 44 % 55 ik

CLKOUTB i, B @& M it (BRI
CLKOUTC i C IEIER PP RO
CLKOUTD i, D iEIE Nt CBRIAD

PLL {12 &8s 5 a] LUE T A PLL I g N, tH AT DL i 2
ek R EREME T SN AE S BB AR E S . PLL IR BHE 5 A
PLAANS PLL S S0 s, a] DU B 22k 14 /B In hE
Ty EEEEME S B E IR E T

GWINR-2 #3441 PLL MEREITE S5 K 4-21 BRI ES L.

PLL ] %45 A B 8h CLKIN BEAT 4R i B CREARAN 45D, i 5 A s an T -

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

fCLKOUTXx = fIN_ODIVx/ODIVx

fPFD = fCLKIN/IDIV=fCLKOUTA/FBDIV

e PwNE

fCLKIN Jy%i N8 CLKIN 45
fCLKOUTx: x=A/B/C/D, N A/BICID @& [t H i et
ODIVx: x=A/B/C/D, }y A/B/IC/D ifii& {1k 495 2 50

o fIN_ODIVx: x=A/B/C/D, 5y ODIVx I NI e, ERIA fvco, ZRIKIN 44 SEBr f i
.

e fPFD iy PFD ¥ MiMii%, fPFD &/IMAA/NTF 3MHz.
Bl ATt 8% IDIV. FBDIV. ODIV k45 2 B F R e E 5 .

3.10.3 SiEATh

DS117-2.9.2

GWINR &%) FPGA 7= 5 1 g i b HCLK 7 PASZ FF 110 578 i s 1 A4k
PALs, &L T TR R B [F 20 BB AL S D m vk ), HCLK 7R i
K 3-35. & 3-36. & 3-37 }2 3-38 ffiir.
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3 ZERI 4 3.10 b

& 3-35 GWINR-1 HCLK ;"= &

I/0 BankO

efueg o/l
—
py)
™iueg o/

I/0 Bank2

[ JioBank [[]Heik

3-36 GWINR-2 HCLK ~EHE

I/O BankO
| N N |
87 T
o
S
> L =
e
— L R w
— — 5
S B
w [
gi
2 B
wi e |
| N N |
I/0O Bank2

| |ioBank || HoK
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3 ZERI 4 3.11 K&k

& 3-37 GWINR-4 HCLK ;=& &

1/0 BankO
| |
Sl L3
w L R w
g — 8
Y L&
| L] L |
I/0 Bank2
[ |osank []Hek
3-38 GW1INR-9 HCLK <= &
I/O Bank0
O
S L3
w L R w
S — 3
Ny LA
| L |
I/O Bank2

[ |osank [[]Hok
3.11 K&

fE% CRU A RFR 78, GWINR %1 FPGA 77 4@t | IG5 1
KATHE, GH TR M fiae. BEEM I emBHES .

3.2 2 /{EEN

GWINR #%| FPGA P& — N HMNERE BN NG, HBEERE
BIERAF N2, AT HAE R ED AR PR E AL, CFU A1 /O
) 25 A7 28 20T LIRS B .
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3 ZMN A

3.13 AN E

3.13 {RiEECE

GWINR 7% FPGA F= 37 £ SRAM w2 A1 Flash 4a#%. Flash Zmfati
AEE S EE N Flash ZifEt 323 A4 Flash 4fe. GWINR 28443 £F DUAL
BOOT #ixX, Nt T —M& ik, T UARYE B & 7 20R I B 20
P& & A Flash .

GWINR R% FPGA 7=k 7 X FRl FHE ) ITAG BB B 4N,
a2 SR%FA 1) GowinCONFIG BLE B, 721X 6 M. AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Frf fafhiy
JTAG #ll AUTO BOOT ##x0. #4115 Ei55 M UG290, Gowin FPGA /%47 %4
FEE & F A

3.13.1 SRAM 4&#%

GWINR %% FPGA 7] SRAM 4wk, Rk b G 75 BB FEd
B .

3.13.2 Flash Z&#2

Flash g A% BB & Bs 47 00E N Flash #t6. FHE, EEESIEMN A
N Flash #0/%i% %] SRAM LB H0 . £ FH S8 L2 N BRI AT 58 A8 1
BoE, XAPACE 7o “Pus s 20/ 5 230 7.

GWINR #7%1 FPGA 7= B JRAZRAFIE N T ITAG & B R REvE, B
PSR EAR B TARRE RS L R iE JTAG #: 0% F2 A W Flash 5%
AR Flash [#E, nfEid fE b 2818 v D2 R A FIBCE 1B T/E, WfEse
BJE, ARH Pk RECONFIG_N B A SE s E L 2. R E & B T8
LRI TR TR AN T 3 P

GWINR %%l FPGA 7= il S #7456 Flash gt s SUS s =, T
401 Bid 2 L UG290, Gowin FPGA /24 4 FERD B -F M-

3.14 R A&

DS117-2.9.2

GWINR &% FPGA F= Wk 7 — N Wimdk, gwizidiE+ A MSPI %
FERE R LI B IR, S AR B I3k 3-12 Fhr.
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ILMNA 3.14 F R
#= 3-12 GWINR-4 /A SiREH L 372 1%E R
fE e i i fE i
0 2.1MHzM 8 6.6MHz 16 13.1MHz
1 4.6MHz 9 7MHz 17 15MHz
2 4.8MHz 10 7.5MHz 18 17.5MHz
3 5MHz 11 8.1MHz 19 21MHz
4 5.3MHz 12 8.8MHz 20 26.3MHz
5 5.5MHz 13 9.5MHz 21 35MHz
6 5.8MHz 14 10.5MHz 22 52.5MHz
7 6.2MHz 15 11.7MHz 23 105MHZ?
F 3-13 GWINR-1/2/9 5 P& R A0 SR 1% IR
X A B i B K
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] BRiNFHii=R

DS117-2.9.2

o [2IREHT MSPI ZrfEfki X

F N IR AT CUONH P SRR AR R, A E TES L, T AR
Z 5 64 FhEf AR ,

GW1NR-9 #3440 H i iy Los it an A =i 545 2
four=250MHz/Param.

GWINR-4 2344 i g iR m] PO i R A i HE A5 2.
fou=210MHz/Param.

Hrp g% Param NECEZ K, TuHy 2~128,

AEEEALE (S
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4.1 TAE%ME

F!

BHS

T

FRVAEAETE I AR S A0 B AR 0 B 9 A v s d e R AR 2% R R ARV A B A it 2
%, mo B REARENTA s F A BEAE R AR 26 e TARVE B AR5 00 S IR TAE .

4.1 TE%H
4.1.1 X KIEE

4.1.2 #HEETEBE

DS117-2.9.2

< 4-1 B R KTEE
B g BAME | KA
Ve LV WA % H e -0.5V 1.32V
UV WA L -0.5V 3.75V
Veco I/O Bank & HL & -0.5V 3.75V
Veex A B LR P -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature iR -40°C +125°C
< 4-2 R TAEEE
B g H/ME NI
Veo LV AR B 1.14V 1.26V
UV WA H 1.71V 3.465V
Vceox I/O Bank HiJf H & 1.14Vv 3.465V
Veex W 2.375V 3.465V
Ticom b GHRNI A7) 0°C +85°C
Tano ZEIR (LK) -40°C +100°C
!

TN [ ) 255 ) BR ARt F L RS B 223 UG804, GWINR-1 224 Pinout M, UGI116,
GWI1NR-4 24 Pinout T/, #1 UG803, GW1NR-9 #&f4 Pinout T/it.
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4 S HE 4.2ESD PR
4.1.3 iR EARIZE
F4-3 BiEEARE
R TP ™ w/ME HARE T NEN
P L s LT GWINR-1 1.2mVigs | - 40mV/us
Tranp (Power supply ramp
rates for all power GW1NR-2/4/9 0.6mVis | - 6mV/us
supplies)
Trawp veex | VCCX _ETRARER GWINR 0.6mV/us | - 10mV/us
Trawp vecio | VCCIO EFFRER GWINR 0.6mV/us | - 10mV/us
4.1.4 HRIEHRFFE
F+* 4-4 PRI
R ik - 3as I/O 257! YN
IR IR
Ins (Input or 1/O leakage current) O0<Vin<Vin(MAX) Vo 150uA
PN LN TDI, TDO,
Ihs (Input or 1/0 leakage current) O<Vin<ViH(MAX) TMS,TCK | 1O0UA
4.1.5 POR 14
% 4-5 POR BHEE#
R ik 2R w/IME YN
POR i | LAEAR BT vee 075 L
(H Power on reset voltage of VCCX 1.8 2
vee VCCIO 0.85 0.98
4.2 ESD gk
%% 4-6 GWINR ESD - HBM
e e GW1NR-1 GW1NR-2 GW1NR-4 GW1NR-9
QNS8S8 - . HBM>1,000V HBM>1,000V
MG49P/MG49G/MG49PG - HBM>1,000V
MG81 - . HBM>1,000V -
MG100P/MG100PF/MG100PA
/ MG100PT/ MG100PS - - - HBM>1,000vV
LQ144 - - - HBM>1,000V
FN32G HBM>1,000V | - - -
DS117-2.9.2 51(68)




4 S HE 4.2ESD PR
% 4-7 GWINR ESD - CDM

B8 ft: GW1NR-1 GWI1NR-2 GW1NR-4 GW1NR-9
QNS88 - CDM>500V CDM>500V
MG49P/MG49G/MG49PG - CDM>500V - -
MG81 - - CDM>500V -
MG100P/MG100PF/MG100PA
/ MG100PT/ MG100PS i ) ) CDM>500v
LQ144 - - - CDM>500V
FN32G CDM>500V - - -
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4.30C M A

4.3 DC S 4514

4.3.1 #HEEFTEBE DC B4
+ 4-8 HETESEEINM DC BS54

EAS it 1k wR/MA WRME | RN
/O i N\ HL i Veco<Vin<Vin(MAX) - - 210pA
Lyl (Input or I/O
leakage) OV<Vin<Veco - - 10pA
11O b7 Hiit
lpu (I/0 Active Pull-up | 0<V|y<0.7Vcco -30pA - -150pA
Current)
/O T LR
IPD (I/O Active VIL(MAX)<VIN<VCCO BOHA - 150}.1A
Pull-down Current)
SN ARAFAIG
FREEHLIR
lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
SRR i R
FREEHLR
leHHS (Bus Hold High Vin=0.7Vceo -30pA - -
Sustaining
Current)
SRR T
o 2 LR
| = 0=VNsV - - 150pA
BrLO (Bus Hold Low IN=Teeo H
Overdrive Current)
SRR e T
1o 2 LR
| = 0=VNsV - - -150pA
BHHO (BusHoldHigh INSVcco H
Overdrive Current)
SR PR RR A s
Veur L% (Bus hold trip ViL(MAX) | - Viu(MIN)
points)
/O HLF
¢l (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis= HIGH - 500mV | -
Vceo=2.5V, Hysteresis= HIGH - 300mV | -
Vceo=1.8V, Hysteresis= HIGH - 150mvVv | -
- Vcco=1.5V, Hysteresis= HIGH - 80mv -
fign NIR i ceo Y :
Schmitt Trigge Vcco=2.5V, Hysteresis= H2L - 150mV | -
inputs) Veco=1.8V, Hysteresis= H2L ] 75mvV | -
Vceo=1.5V, Hysteresis= H2L - 50mV -
Vcco=3.3V, Hysteresis= L2H - 250mvV | -
Vcco=2.5V, Hysteresis= L2HI - 150mv | -
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4 BRI 4.3DC B KR

ZFK Eiiipu %t & /IME WARE | BKME
Vceo=1.8V, Hysteresis= L2HI - 75mV -
Vceo=1.5V, Hysteresis= L2HI - 50mV -

4.3.2 BHSHR
R 49 BTHR

Bt ik fih e | POl | RO
lcc Core HLFEH I (Vec=1.2V) LV 1.8 -
GWINR-1 | leex Veex HLE LI (Veex=3.3V) LV 1 -
lcco 1/0 Bank HLi HLIfE (Veco=2.5V) LV 0.8 -
lcc Core HIFHR (VCC=1.2V) LV/UV 2.8 -
GWINR-4 | lccx Veex HLE LI (Veex=3.3V) LV/UV 1.15 -
lcco 1/0 Bank HLi HLifE (Veco=2.5V) LV/UV 0.55 -
lcc Core HJFEH(VCC=1.2V) LV/UV 35 -
GWINR-9 | lccx Veex HLE LI (Veex=3.3V) LV/UV 5 -
lcco 1/0 Bank LI HLIfE (Veco=2.5V) LV/UV 2 -
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4 BRI 4.30C FL AR

4.3.3 YwIEZ TEER
= 410 wIETHER

e iR AAERTY | MAYE (mA) | KM (mA)
Y fE Flash i} Core HLJFHLIR(VCC=1.2V) LV A | - 1.9

GWINR-1 T2 Flash B Veex FLIEHLIE(Veex=3.3V) LV fiA | - 2.74
Y fE Flash i 1/0 Bank HLJFHLR(Veco=2.5V) | LV iRA | 0.06 -
4ufE Flash i} Core HLIFHLI(VCC=1.2V) LV A | - -

GW1NR-4 g FE Flash B Veex HL IR B (Veex=3.3V) LV A | - _
4ifE Flash B 1/0 Bank HIFH R (Veco=2.5V) | LVIRA | - -
42 Flash i} Core HLJRHLI (VCC=1.2V) LV WA -

GWI1NR-9 it Flash B Veex FUIE L (Veex=3.3V) LV fRA | - -
4ifE Flash i 1/0 Bank HLIEHRE(Veco=2.5V) | LVIRA | - -
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4.30C M A

434 I/O HEFETIEEH
£ 4-11 /O WETIERE
475 3R A Veeo(V) NI AT Vrer(V)
5/ ME B ARUAE SN B/ ME B AUAE SYNEE
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 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 II 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_II 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_II 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 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 25 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 25 2.625 - - -
SSTL25D I 2.375 25 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D Il | 1.71 1.8 1.89 - - -
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4.30C M A

4.3.5 Bii I/O0 DC BS54

& 4-12 B35 /O DC ES451¢

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

02V | Veeo0.2V |01 |01

4 4

8 -8

LVCMOS25 | -0.3V | 0.7V 1.7V sev Y Voo 04V P10
16 | -16

02V | Veeo0.2V |01 | -0.1

4 4

04V | Veco0.4V | 8 8

LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V TERET
ooy | Veco02V |01 |01

0.4V Voo 04V 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 8 8
02V | Veeo0.2V |01 |-01

0.4V Veeo-04V 2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 6 -6
02V | Veeo0.2V |01 | -01

PCI33 -0.3V | 0.3*Vceo 0.5*Veco 3.6V| 0.1%Veeo | 0.9Veco |15 | -05
SSTL33 | | -0.3V | Vger0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Vagr0.18V | Vaget0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V | Vrer0.18V | Veeet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Vrer0.125V | Vrert0.125V | 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| Vrer-0.1V Veeet 0.1V | 3.6V 0.40V | Veeo-0.40V| 8 8
HSTL18 | | -0.3V | Vger-0.1V Vier+ 0.1V | 3.6V 040V | 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 Viert 0.1V | 3.6V 040V | 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 HURFE 4.47C JF K5
-
4.3.6 2% /O DC BB 5 451¢
& 4-13 £4 I/O DC EBS %%
R Eip AR N | A | BOK | B
LPANGENES
Vina,Vine (Input Voltage) 0 - 2.4 \Y
LA N LT Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 ) 235 |V
e s\ T , : Difference
Vrio ﬁfei%\lé)j ik (Differential INpUt | geyyeen the Two | +100 | - ; mv
Inputs
Iin i N\ I (Input Current) Egag: 8}[} or - - +10 HA
i HA v FELSF- (Output High Voltage _
VOH for Vop or VOM) RT =100Q - - 1.60 V
i H1 K FEL P (Output Low Voltage _
VoL for Vop of Vo) R =100Q 0.9 - - Vv
ZEAE4 H R (Output Voltage (Vop - Vowm),
Voo Differential) Rr=100Q 250 1350 | 450 | mv
Ze 1k U (AR Ak T
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos f1 tH 2% (Output Voltage Offset) (RVT‘;%S/(?M)/ 2 1125 | 1.20 | 1375 |V
iyt ZIE AR Ak (Change in Vos
AVos Between High and Low) i i 50 mv
—_ A
s g oo VIR s ma
4.4 AC Frx45tE
4.4.1 CFU A x%54
2% 4-14 CFU R ES8%
" PSR
HFR g — Hf
Min Max
tLUTA_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.674 ns
tLUTS_CFU LUTS EE(LUTE) delay) - 1.388 ns
tLUTG_CFU LUT6 EE(LUTG delay) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬂ(LUT? delay) - 2.632 ns
tLUTS_CFU LUT8 EE(LUTS delay) - 3.254 ns
" B AL AL B E A7 d fan N H] (Set/Reset to | 1.86 ns
SRCFU Register output) '
I 1) 27 A7 4% 4 BF ] (Clock to Register
tco cru output) - 0.76 ns
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4 BRI 4.4AC FFIHEE

4.4.2 BSRAM ﬁ;&ﬂ%’l‘i
= 4-15 BSRAM K&
fr >k Z‘@E%g& AW
ZFR Eip Min Max <Ry
teono_ssrAN I 3 52 M 4k /# R i A] (Clock to | 5.10 ns

output from read address/data)

: I} B 1] 25 A7 25 % B ) (Clock to output | 056 | ns
COOR_BSRAM from output register) .

4.4.3 DSP FF<$51E
= 4-16 DSP B &%
fr Y ﬁg%é& A
ZFR ik | Min Max FAAL
fcom b5 I 2% N 27 A7 4% (I 18] (Clock to output | 4.80 ns

from input register)

. I b 2K 5 A7 45 U] (Clock to output | 240 | ns
COPR_DSP from pipeline register) '

. I 1% tH 27 A7 4% 1 18] (Clock to output | 084 | ns
COOR_DSP from output register) '

4.4.4 Gearbox FF ¥4
3R 4-17 Gearbox i F 23
A R iR /M <K )
FMAXippr 2:1Gearbox Hi A\ 10 H K HATIH % 1000 Mbps
FMAXpesa 4:1 Gearbox ¥\ 10 f KEEATIHERE 500 Mbps
GWINR.1/4 FMAXipesx 7:1/8:1/10:1 Gearbox #ii N\ 10 i KHATH = 1000 Mbps
FMAXopor 1:2Gearbox #iith 10 e K HATIHER 1000 Mbps
FMAXosera | 1:4 Gearbox it 10 5 K H /T8 % 500 Mbps
FMAXoserx | 1:7/1:8/1:10 Gearbox #iiHi 10 #x KHATIHER 1000 Mbps
FMAXppr 2:1Gearbox iﬁj)\ 10 E%j(%'ff@% 1200 Mbps
FMAX|DEs4 4:1 Gearbox iﬁj)\ 10 B%j(%ﬁtﬁ$ 600 Mbps
. . . . oA =, A
FMAX oecs ‘7.)1/8.1/10.1/16.l Gearbox fii A\ 10 BRHATIHE | o Mbps
GWINR-9 * -
FMAXODDR 1:2Gearbox iﬁﬁuuj 10 B%ﬁ%ﬁi%% 1200 MbpS
FMAXosers | 1:4 Gearbox %t 10 & K ATHEE 600 Mbps
. . . . A =] Ay
FMAXosea, %7/1.8/1.10/1.16 Gearbox #ith 10 F K HATH 1200 Mbps
!
LVDS 10 38 % Al LA F| 1Gbps, H 2 ETE R 1:4 1:2 W, PYAZIE FE AT g 15 A B AH B 1 385
R 4-18 B3 10 Fmax
42 Bk Fmax
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4 S HE 4.4AC FF M
% /IME (Mhz)
DriverStrength = 4mA DriverStrength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
ey
M3 loading 24 30pF HL% .
4.4.5 B0 [/O 54
& 4-19 SMERFF 1
o I . ©
\ Ny
’ Min Max Min Max Min Max
HCLK Tree delay | TBD | TBD TBD | TBD | TBD | 1ns TBD TBD
PCLK Treedelay | TBD | TBD TBD | TBD | TBD | 8ns TBD TBD
Pin-LUT-Pin Delay | TBD | TBD TBD | TBD | TBD | 2ns TBD TBD
|0 Buffer delay TBD | TBD TBD | TBD | TBD | TBD TBD TBD
H =
4.4.6 /A SRR X F
® 420 FNRIRFIESH
SR Al wx/IME B i NE
R A GW1NR-4 99.75MHz 105MHz 110.25MHz
. (0~+857) GW1NR-1/2/9 118.75MHz 125MHz 131.25MHz
MAX FR R GWINR-4 94.5MHz 105MHz 115.5MHz
(-40 ~+1007C) GW1NR-1/2/9 112.5MHz 125MHz 137.5MHz
tor LR K Raad 43% 50% 57%
toparr i B BB RS 0.01UIPP 0.012UIPP | 0.02UIPP
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4 S HE 4.4MC JF A5
4.4.7 SR FFFFE
421 TN S
2t TH L G B/ME B KME
CLKIN 3MHZ 400MHZ
C6/I5 PFD 3MHZ 400MHZ
Ad VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 500MHZ
GW1NR-4
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 800MHZ
CLKOUT 2.5MHZ 400MHZ
CLKIN 3MHZ 400MHZ
c7/16 PFD 3MHZ 400MHZz
C6/15 VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ 600MHZ
GW1NR-9
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 900MHZ
CLKOUT 3.125MHZ 450MHZ
GW1NR-1
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 720MHZ
CLKOUT 2.5MHZ 360MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
GWI1NR-2 C7/16
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZzY 800MHZ
El

DS117-2.9.2

[L]AN [ I8 T8 (1 fe /N AR T RE AN ], A EIE 2 B/ VCO Hir i 4ii%6/128, R 3.125MHZ /
2.5MHZ; B/C/D i 5 Z AR 2 5 RIS E) KA, 25 AR A JEE B, AR

N7 /128,
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4 HURFE 4.5 HI R4 AL U

4.5 ARPIRFR S

4.5.1 DC BBES 4514 1
(TJ = -40~+100°C, VCC = 108~132V, VCCX = 162~363V, Vss = OV)
< 4-22 A RIATE DC BS54
" RAME .| Wake-up
HFR 5 <R 1v2 B ] &A%

3
VCC VCCX

B A (wh /N, 543 EE 100%,

2.19 0.5 mA NA

25ns)* VIN = “1/0”
R el 0.1 12 mA NA
B 0.1 12 mA NA
TR AR R 0.1 12 mA NA

XE=YE=SE= “1” , £ T=Tac

| = 7 ) y v M K

R leca 980 25 WA NA OmA. T=50ns 2 J&, WHEBER
25-50 H VAN o
( ns 2 [a]) e R, 11O IR N
RSN
R lsg 5.2 20 bA 0 Vsss Veex M Vee

o [1XLEFUE IV E R HRRUE, WA R 2 m Tz B U .
o [2lccy 1E Trew AN AR 17155
- ARV Thew< Tacc
= Thew = Tacc
- Tace<Thew - 50ns: lcc1 (New) = (lcc - lec2)(Tace/ Thew) + lec2
- Thew>50ns: lcc1 (Nnew) = (Icc - lec2)(Tace/ Tnew) + 50NS*lcc2/Thew + Iss
- t>50ns, lcco=lsp
[3]M\ wake-up time [0 ZIHF U6 Ve 20K T 1.08V,

4.5.2 ﬂj’ ﬁ 1,5,6
(T; =-40~+100C, Ve = 0.95~1.05V, Veex = 1.7~3.45V, Vss = 0V)
< 4-23 P NFER FSEFIR
i DAk S ZH e 5 /ME S PNEN <K )
WC1 - 25 ns
TC - 22 ns
7 e B[] 2 BC Taces - 21 ns
LT - 21 ns
WC - 25 ns
%%%/%%Fé’é?Ué&?Eﬁﬁ%ﬁjﬂﬁ I\Eﬂ Tnvs 5 - uSs
B A7t DR RIS (8] CREAAR FBR) Thvht 100 - us
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4 A 4.5 F P INAE L AEFE
i Daki Sz ZHY s w/ME IZNIEN <K 2
B AE it 3] Gt 2 2 SIS ] Togs 10 - us
G P ORASF IS [1) Tpgh 20 - ns
B [A] Throg 8 16 us
5 1 £ N ] Tupr >0 - ns
P o PR FF IS (7] Twhd >0 - ns
PG5 2 'S R R S ] Teps -10 - ns
SE F| e/ e 7 i ] Tas 0.1 - ns
SE FikiH iy ey HLSF I ] Tows 5 - ns
by 1k YR 8 ST ) Tags 20 - ns
bk R PR AR I ) Tadh 20 - ns
i R R IR (7] Tan 0.5 - ns
wcC1 Tan 25 - ns
- . TC 22 - ns
F;i;%iﬁi&iﬁ%hﬁﬂ‘ BC 21 - s
LT 21 - ns
WC 25 - ns
SE Rk IS HL T[] Thws 2 - ns
PR A2 ) [ Trev 10 - us
MO A7 ik ] T - 6 ms
PEBRIN A] Terase 100 120 ms
BRI 1] Time 100 120 ms
i FL B R LB U Wake-up 1 (8] Tk _pd 7 - us
REHLORAF IS (8] Tsph 100 - ns
Ve BT 1] Tps 0 - ns
Voex PRI [A] Ton 0 - ns
E!
o [L]iXUis i vl RE 2 U s
o [2liXECHEUE A HBHE, LR A L
o [3]fEf5 5 XADR.YADR.XE H YE 15 5 H G, Tace KIFFEHIS 8] 9 SE 1551 LR
EEEL S DOUT Hl /A7 B BIFE T — KA R E T 4R
o [A]Tn WA S AR TFAE 2B T — IR BE R IRAE AU RARIS [R],  [F]— M HbkAE T — K
BERR AT ARERE S ANPIIRG [F)— MR B TTAE N — AR BR AT A BB S AP . X FhFR
Hil T 2 % B,
o [SIFTHMEIEAA Ins [ L FHHSES A1 R] 1ns [ R BEAT A (]
o [6]3% {55 X\ YADR. XE fll YE (55 T E R DIREF Tace IBTIE], Tace A SE [ EFHHT
WIS
DS117-2.9.2 63(68)




4 F 4.5 HI R4 AL U

4.5.3 B{ERTFE
& 4-1 GWINR F PRI e FF

XADR

XE

YADR

b 4

& 4-2 GWINR F P INERIERIERFF

SE

ERASE

Twhd

o
XADR

XE P

YADR

YE

DIN
PROG __ 1 7E = LI
W, ooy
NVSTR A i Iy L A
[ 4-3 GWINR F PIRFBREIERF

YE

SE ;o

KADR

YADR

XE _4} I "

ERASE = Twh
Twpr Tnvs

Terase wg Tnhv o, F Trdov
Ll Lafi

- X

NVSTR % T
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4 BRI 4.6 YmFEHE D bt

4.6 HRIZE O FERE

GWI1NR %% FPGA %/ GowinCONFIG Fit B # 7 H%2ik 6 fh, 15
AR, SUEshE . MSPI R, SSPI#ixX. CPU . SERIAL &
R, TFEYI(EEIES L UG290, Gowin FPGA /50 2 B2 B FHY-
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5 BT IRE R

5.1 84

5.1 sgtFar&

s % RN 5-1 K 5-2 Fis
5-1 9k PSRAM B E& & 75 3%-ES
GWINR - XX X XXXXXX

Product Series —
GWI1NR

Core Supply Voltage

LV 1.2V

uv 3.3V

ES

Logic Density
11,152 LUTs
4 4,608 LUTs
9 8,640 LUTs

DS117-2.9.2

5%%14% BiER

Optional Suffix

ES Engineering Sample

Package

QN88 (QFN88, 0.4mm)
QN88P  (QFN88P, 0.4mm)
MG81P  (MBGA81P, 0.5mm)
MG100P (MBGA100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
MG100PA (MBGA100PA, 0.5mm)
MG100PT (MBGA100PT, 0.5mm)
MG100PS (MBGA100PS, 0.5mm)
LQ144P (LQFP144P, 0.5mm)
FN32G (QFN32G, 0.4mm)
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5 ST HEE

5.1 84

&l 5-2GWINR &4 & 75 3%-Production

GWINR - XX X XXXXXX CX/IX

Product Series —— grgg(ranmercial
GWINR .
Core Supply Voltage — | Industrial
LV 1.2V Speed
UV 3.3V 4 Slowest /5 /6 /7 Fastest
) ] Package
Logic Density QN88  (QFNS8S, 0.4mm)
11,152 LUTs QN88P  (QFNSSP, 0.4mm)
22304 LUTs MGA49P  (MBGA49P, 0.5mm)
4 4,608 LUTs MG49G (MBGA49G, 0.5mm)
98,640 LUTs MG49PG (MBGA49PG, 0.5mm)
MG8LP  (MBGASLP, 0.5mm)
MGI100P (MBGAZ100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
MG100PA (MBGALOOPA, 0.5mm)
MG100PT (MBGA100PT, 0.5mm)
MG100PS (MBGAL00PS, 0.5mm)
LQ144P (LQFP144P, 0.5mm)
FN32G  (QFN32G, 0.4mm)
V)
o CTVMIMEMGEELAEHEGERE, 5% 2.2 7B B8R K& 2.3 HEEEHIE.
o IR S 4 1y N B P (LittleBee®) 5 I B A A S BE 5 e B8 FE R [F
o mndrft GWINR R4 FPGA P il LR SR IS bR, 11 C6/15, C7/16 25 5y
e R FH 2 b R bt , BT ATE] — 305 7 ] DA TR A3 A2 3 A2 oW 2 FH (1) A Mk 82 FH (C) o
T mnin E 100°C, i minE 85°C, At LAE— A dnde i Mk 2% 5 vh i 2
TSR T, AR TSR s B SE R 6.
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5 ST HEE

5.2 FFE AR SR B

5.2 s fFEf ARl

ez AR AR R T B 1 AR SIS, EEREAR R B 5-3 By

N

5-3 Rt E AR R Gl

[ ]
GOWINEE

Part Number ——% GWINR-LV4LQ144C6/I5
Date Code —» YYWW
Lot Number ——p LLLLLLLLL

GWINR-LV4 «——— Part Number™
QNB88C6/15
YYWW <«—— DateCode

LLLLLLLL L€«—— Lot Number

[ ]
GOWINEE

Part Number ——%» GWINR-LV4LQ144C6/15

GWINR-LV4 «—F— Part Number'!
QNS88C6/15
YYWWB <€——— Date Code?

Date Code? —p yywws
Lot Number ——p» LLLLLLLLL LLLLLLLL L€«—— Lot Number
® °
GOWINEE GWI1NR-LV9 «—— Part Number™
Part Number ——% GWINR-LVILQ144C6/15 QN88C6E/15
Date Code™® —» yywwc Z I\_( I\_NLV\IZ E L(L L«i Date Code™
Lot Number —p LLLLLLLLL — Lot Number
[ ] )
GOWINEZT Part Numberty) — GWINR-LV2
Part Number ——» GWINR-LV2MG49PC7/16 Part Number't) — MG49PCT/l6
Date Code ——» YYWWXXXX Date Code — 7> YYWWXXXX
Lot Number —» LLLLLLLLL Lot Number — 1> LLLLLLLLL

!

o [ LEEAEHE—ITHE 47N “Part Number”;
e [2] B RA 41 Data Code 53 in—Hii A4zl “B” ;
o [3] C huA %t Data Code J&dhn—frhi AbRiR “C”.
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