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- SCFREE VYA e TE AN — N s T

Z ik EE FPGA 10 32 #F MIPI D-PHY RX/TX(GW1NR-2)

- SZF: MIPI CSI-2 A1 DSI, RX #1 TX #8445 11, f& 4 % v 15 1.5Gbps

- 10 Bank0. 10 Bank3. 10 Bank4. |0 Bank5 % ## MIPI D-PHY TX

- 10 Bank2 32 MIPI D-PHY RX

STHEEZFN /O HAFEFRifE
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MLVDSE, LVPECLE, RSDSE

- RS 5 AR R LT

- X¥4mA. 8mA. 16mA. 24mA ZLIRENfE

- RAHH{E 5 Slew Rate #£T0

- PR S S Rl H R T

- WA 1O FRAEMAT ) Bus Keeper. i/ N4 HiFH & Open Drain
fiy L 2

- CFREIR

- GW1NR-9 %844 BANKO 324 MIPI 1/O #i N\, MIPI L4582 il ik
1.2Gbps

- GWINR-9 #4 BANK2 3 H#f MIPI I/O #ith, MIPI f& s 2 n] ik
1.2Gbps

- GW1NR-9 2214 BANKO i1 BANK2 37 ¥} I3C OpenDrain/PushPull
L2
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- R E T AR

- Fr9x9, 18x18, 36 x 36bit [IFEILIEHA 54bit Zhss
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Y2 R T S BE N LA 2

— SCHRRRUG T B DA R B X AR

- R E R

FIEH PLL %5

- SEEURNBRRIRE AR, S AURAE R

- AR B X 4R R

W& Flash s

- B RS

- XFFRAENERAE

- 37 AUTO BOOT #1 DUAL BOOT % fts =,

Y FET B A

- XHRJTAG M B

- B RAZRM S JTAG % L

- ¥¥FZIE 7 F GowinCONFIG fit B #5{: AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT. I2C Slave

2.2 FRIERYIE

= 21 FRERIIE

B GW1INR-1 | GW1INR-2 GW1NR-4 GW1NR-9

W HIT(LUT4) 1,152 2304 4,608 8,640
2304

w4745 (FF) 864 (FF+Latch, H: /1 | 3,456 6,480
FF: 2016)

AN <[ )

gﬁfﬁgfﬂﬁ ffi 0 0 0 17,280

IR A BN 2

ég_\‘,fM (&gﬁ fii 2% 72K 72K 180K 468K

ié%sﬁéfl\;( Ef)ﬂﬂﬁﬁ%%ﬁé& H 4 4 10 26

FH 1IN 77 (bits) 96K 96K 256K 608K

SDR SDRAM (bits) - - 64M 64M

64M(QN88P/LQ144P/M

PSRAM (bits) ) 64M(MG49P) | 32M(QN88P) | G100PT/MG100PS)

32M(MG49PG) | 64M(MG81P) | 128M(MG100P/MG100P
F/ MG100PA)

NOR Flash (bits) 4M :A“g%%‘gm - -

ek 2%(18 x 18 Multiplier) | O 0 16 20

BiFHIA(PLLS) 1 1 2 2

/O Bank %k 4 7 4 4

5K 10 % 120 126 218 276

HE (LV B 1.2V 1.2V 1.2V 1.2V

PR (UV B4 - 1.8V/2.5V/3.3V | 2.5V/3.3V
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2 7 ik 2.3 HREEIIR
2.3 HEEFERIIE
+ 22 REMOITEIIR
S Rl Memory 27! R A
QNBS GW1NR-4 SDR SDRAM 64M 16 bits
GW1NR-9 SDR SDRAM 64M 16 bits
GW1NR-4 PSRAM 32M 8 bits
QN88P .
GW1NR-9 PSRAM 64M 16 bits
MG81P GW1NR-4 PSRAM 64M 16 bits
MG100P GW1NR-9 PSRAM 128M 32 bits
MG100PF | GW1NR-9 PSRAM 128M 32 bits
MG100PA | GW1NR-9 PSRAM 128M 32 bits
MG100PT | GW1NR-9 PSRAM 64M 16 bits
MG100PS | GW1NR-9 PSRAM 64M 16 bits
LQ144P GW1NR-9 PSRAM 64M 16 bits
FN32G
EQ144G
QN32X GW1NR-1 NOR FLASH 4M 1 bit
QN48X
LQ100G
MG49P GW1NR-2 PSRAM 64M 16 bits
MG49G GW1NR-2 NOR FLASH 4M 1 bit
PSRAM 32M 8 bits
MG49PG | GW1NR-2 :
NOR FLASH 4M 1 bit
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2 75 kR 23 HEFERAIE
< 2-3 HERFMJZAKHF YO E25%F
EEE [EEE(mm) | R~ (mm) | GW1INR-1 GW1NR-22 | GW1NR-4 GW1NR-9
QN88 0.4 10x 10 - 70(11) 70(19)
QN88P 0.4 10x 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 45x4.5 - 68(10) -
MG100P 0.5 5x5 - - 87(16)
MG100PFl"l | 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)
EQ144G 0.5 20 x 20 112 - - -
FN32G 0.4 4x4 26 - - -
QN32X 0.5 5x5 22 - - -
QN48X 0.5 7x7 39 - - -
LQ100G 0.5 14 x 14 79 - - -
!
e [1] MG100PF 7E&f%: MG100P )Lt [ 1% 17 8k C1/C2/D2/F1/F9/A7/AG ] pinout
e [2] GWINR-2 MG49P / MG49PG / MG49G #}25{W 7 £F 12C % Autoboot FR Bz, 4
Jic B 4 S 5 12C IF, SDA J2 SCL & M as B4k 4.
° Eﬂﬂqﬂ GW1NR %% FPGA 7= i3 din 4 R A4 5 107070, HEES W 5.1 2 4F
o FAIEEIES I UGB04, GWINR-1 #1/# Pinout F/4f, UG805, GW1NR-2 #{F Pinout
FH, UG116, GW1NR-4 # /4 Pinout F4/ & UG803, GW1NR-9 # 14 Pinout F#f-
e JTAGSEL_N il JTAG B2 H /&, JTAGSEL_N 5| A JTAG F#ii) 4 5|
(TCK. TDI. TDO. TMS) Aul[FEEf & A VO, ILRIEMEIE N JTAG T 4 4
5| RIAE I M 1/0 I 5. 24 mode[2:0]1=001 i}, JTAGSEL_N &5 JTAG At & 11 4
ANE M (TCK. TMS. TDI. TDO) W] LA[FK & & GPIO, It & KM F 110 #om 1.
UG BiES % UG119, GWINR F I FPGA /=i 41 55 B I T4
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PLL [ User Flash
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Block SRAM

CFru || osc

CFU|

™uego/i

1/0Bank2
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PLL User Flash 108
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CFU | | CFU | | cFU | | CFU | | cFU "OB h

Memory
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3 Zify s

3.1 S

DS117-2.9.5

[E] 3-2 GWINR-2 & &EH =

PLL User Flash 108
0B
< ToplO —» CFU | | CFU | | CFU | | CFU | | CRU
T PLL User Flash T ‘ Wk’:
CFU S
| MIPI D-PHY
CFU. ! Block SRAM o "O—Bk:
g Block SRAM | | &0 &g
N =
Memory (=) = CFU osc | 2 CFU | | CFU | CFU | CFU |  oOsc | OB Memory
CFU' -
CFU|
l o i— l ,,,,,,,,, CFU | |CRU| | CRU || CRU | | CFU WK:
<—Bottom IO——>»
CFU | |CRU| | CRU | | CRU | | CFU "O—Bk:
CFU | | CRU | | CFU | | CRU CFU ‘ 108 K:

P 3-1 3 GW1INR 23145 #4071 5 B . GWANR SN R G 235085 1 (SIP),
BT B 5k GWIN &% FPGA 725 & Memory 5 F . 55T Memory
O R IR, 15200 3.2 Memory. 8] 3-2 y GWINR-2 23145 F 7R 7
K, 7E GWINR RAHAREAF I ZEAS R T MIPI D-PHY RX %4k
PR IR VRS BE S LR 21,

GWINR %% FPGA =i 28 F N2 — AN AR F T e, A1 2 S N\ 4
HAREL(10OB), Mk T ESBENLAiE2: (BSRAM) fitl, $7(5 5 Ab 3
i DSP. PLL %Y. A P ERIRFH 7 NA7 5505 User Flash, SCHRRBEI 5 31
hig. WIBTIREEEE EiES LR 2-1,

GW1INR %1 FPGA 7= b FE 2 i 41 0 43 o vl e B 1) g # 6 (CF U,
Configurable Logic Unit). fE&8FNERIZIEAT. ZIXGEREHEY], ARIZEER
FAFATECRANECA R . PR E IR T (CFU) BLE R HRE (LUT4) 1
ARG AR A 2R, P A2 B U7E GWANR-9 #84FH S FF
s BRGS0 3.3 Al B ThAE T

GW1NR #7%1 FPGA /= i [ 1/O Fs A fEas 4, UL Bank JNHLAL
K7y, XL 1/O HIEE > 5 SDRAM & gk AT Bm /6, #4110 %5
Bk, /O WIFF 2 M FhriE, SRS E T/ER . SDR TAEM
AiE ) DDR #z0. VR4S BiE S 3.4 S N\ i,

GW1NR %41 FPGA 7 i FIBUIREE S REYLF i 4 (BSRAM) &R
A ATHES] . — > BSRAM )7 & K/Ny 18Kbits, S35 2% Fific B A
HAEEA PRANE BIES L 3.5 BUREH S BEALAAAf ds e

GW1NR #%1 FPGA 77 it Witk 7 7 INAE B, A AN s 2R,
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3 Hif

=S
5

3.2Memory

M5 BiES W 3.6 H P INAFEIR(GWAINR-1) & 3.7 H 1 INAF B R
(GW1NR-2/4/9).

GW1NR #7%1 FPGA /=i Witk 1 #7155 /b3 DSP. DSP 7E4s
WL AT HED, B DSP W5 AN Bon, BN oS AN ET N
%% (pre-adders), 4> 18 fi 1‘2E’J%Ji§%"§(multipliers)$ﬂ~ N =HI N ARNE
s B IT(ALUSY). IS EiES I 3.8 2755 A B,

!
® GWINR-1. GWINR-2 F AL FHFE 755 b F B DSP % .

GW1NR #7%1 FPGA 7= iR Nk 78U PLL B3R . &3 S4% PLL
FEH e P AL AT DASES I B, @I e B AN 5] 1 S 30T DAEAT I () 43
KA (AR A0 MR, (SRS ThRE. [N 5 ik a] ge e
F AR, X 2.5MHz 3| 125MHz FR SR Ve Hl, A MSPI grFEc & A
AR Bl A SR IRTR AL AT Gm AR (1 B, Bk BT IA £5% . VRIS
Hi52 I 3.10 Wb, 3.14 A IR

GW1INR-2 22 -f124- 4% MIPI D-PHY RX IP, [Fi} 37 H:#4% MIPI
D-PHY RX TX IP, #4115 BiE2% 3.9 MIPI D-PHY(GW1NR-2).

A, FPGA #FHNE 7+ & 1 dmiEfm 4 5.0 (CRU, Configurable
Routing Unit), Jy FPGA WA SRS iRk R . IR E DIRE T
(CFU) #110B WHES# /-G m L Bili, @ | CFU P YEAT I0B P38
FE TR, AR YR T IEE & Tk FPGA BB sh A . teat,
GW1INR 71 FPGA /= ik e fit 7 £ & (& FHRT e 4 2, KRR, 4
BN, URImFEIEIE . WG ETS% 310 e, 3.11 K&k, 3.12
EREEN.

3.2 Memory

GW1NR 741 FPGA 7 b A F 3, SR AUK Memory 2 & AR R A
—FE, VRIS 21625 2.3 BPEEREIIE.

3.2.1 SDR SDRAM

DS117-2.9.5

i
® [{7HUNIE]: 4.5ns/5.4ns
PR . 200/166/143MHz
1% . 16bits
EEZE(E
PN R K 2k 45 14
W%tﬂ"ﬁlﬂl/\ﬁ% (1M x 16 bits x 4BANK)
Y L FF A7 2%
1) 3 ik 3% 8 sz/tPHTIEHLR 25# 3
- REKE: 1. 2. 4. 8 FIHE I
- RRKA. lﬁfﬁ%ﬁ&%lmﬁmmﬁ
- KRR E IR
- RREIETRE

11(68)




3 Zify s

3.2Memory

DS117-2.9.5

o BRI RE

E s l# A1 B RE
4,096 Jill#r & H/64ms
3.3V+0.3V At
LVTTL #1

V)
o [1]BAHLHIE S %R 4-1 Lot i KIEH
Bk

GW1NR %71 FPGA 7= 82 i) SDRAM & —/N &g i CMOS [6)25
DRAM s, & E N 64Mb. SDRAM A # 45U BANK, 4 BANK &
/N A 1Mx16 bits, 5 BANK 1 4096 17 x 256 %1 x 16bit 1117 fif B 51 2H i o
TSR E M SRR RS, F B SRR e 46 7 B AN 5% 2 K B R
A, SDRAM AR ¥ 5 B A0 K 7 i fE 5 N B o A ERT 75 e 40
BoE a4, RE T DA TR S 8 . S F sl SRR KE 1. 2.
4, 8 F B, P AR U A A i B FE . R E B TR R Th
REfE e AT TR, TR KA NG F3. SDRAM 24 H 3kl
BIRe & BRI IhRE, BAh, iRt TR, AT DU R A
3 AR R G RE IR B B AR -

SDRAM #z L it L FL Ry 3.3V, 4 SDRAM 1) BANK Hi [ 75 2 [H &
# 3.3V, HAEEIESHE 4-2 #i4F TAEEHE

B2 AR YE IR AE IP Core Generator 37 37 4 ##:/4M i) SDR SDRAM
B AR 1P, {6280 IP AT LLE 3)5E sk SDRAM _EHLVIGAM, BE,
H SRS, H P IR IR 2 1 5 i i ERI AT, VRAE RS
IPUG279, Gowin SDRAM #1244 1 51 .
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http://cdn.gowinsemi.com.cn/IPUG279J.pdf

3 SN A 3.2Memory

3.2.2 PSRAM

vE!

o U FHrPERIRIEH T MG81P. QN88P. LQ144P. MG100P. MG100PF. MG100PT.
MG100PS #f4%.

3

BRI 166MHZ

FL 32Mb F74i% 25 1A
KRB AL 50

BHafive: 8 bits
5 H R 87 RWDS
U5 M Rl 7

5y BEF E B kE PASR

TR A IRHR A 2

R4 # DPD

IXEhfE 1) 35,50,100 F1 200 Wi
SR 7]

16/32/64/128 F-Fi 5 K AR 2
R AP A7 4

1.8V i AL R

PLURREE R & T MG100PA. MG49P. MG49PG F3 .

=3

IR 233MHz, /5 ity 466MB/s

FAR 32Mb 17 fif 7 [H]

i3 FE A B BllEr PASR

5 B SRR R ik

HRREKE: BRKCFF 1024bytes, /N HF 2 bytes

‘T—ﬁ?““'zﬁ'f-ﬁ?""“""”“Eﬁ

PR 222 UG804, GWINR-1 #84 Pinout F/, UG805-1.0 GWINR-2 #8£f Pinout
FHf, UG116, GWINR-4 #1F Pinout FH &% UG803, GWINR-9 #1F Pinout FH-

PSRAM # O ik L HL [ ol 1.8V, i PSRAM ) BANK & 75 22 [ 5
1.8V, HHELRIESHR 4-2 #EE TAEEH.

E 2k SR RS IP Core Generator 373 PN #k/4M B PSRAM 47l
R IP, S ARS8 1P AT LLE B 5E L PSRAM _EHWIGAAL, 15045 #E S5 44
VB, F P $ B8 4 1) 258 R S S i P B E R T, VRIS B35 2% IPUG525, Gowin
PSRAM Memory Interface IP /4155,

3.2.3 NOR FIASH

i

® 4AMb 77, BT 256 7Y

® (¥ SPI;

o [FEIZ: 100MHz;
- XU R LT 5 160Mbits/s ~ 70MHz (2.1V~3.0V)
- XU R AL S A 120Mbits/s ~ 50MHz (1.65V~2.1V)

DS117-2.9.5 13(68)



http://cdn.gowinsemi.com.cn/UG805.pdf
http://cdn.gowinsemi.com.cn/UG805.pdf
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http://cdn.gowinsemi.com.cn/UG803.pdf
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3 Zify s

3.3 ATACE TIREH T

- XU A e A Hr o] I8 80Mbits/s
o /MEMEELRY:
- WA E AT WA SR
- DERIEEIRE RS
B> 100,000 R mFEHERR;
o U g R AR PR R A
- JiYmAERT[E]: 1.6ms;
Sector £ E]: 150ms;
- HERRETE): 0.5s/0.8s;
- OSBRI E]: 6s/3s;
o RIHMHIHEM:
- Sector: 4K #75
- e 32/64K AT,
o IKIIFE:
- FRHLH: 0.1UA;
- KWrHYR: 0.1uA;
o ZAiE:
- AEEAME—1) 128 AL ID;
o HUiEAFfEETIA]: 20 4
Gowin #it—#i#H SPI NOR Flash Interface IP, % IP Jyf i fit—
ANE R A0, 45 SPINOR Flash {0 #HT BIE, 520 7 V517
TR, TEYE EiE 3% IPUG945, Gowin SPI Nor Flash Interface IP /775

o
3.3 AIECEThEEHE T
3.3.1 &4y
AT B S A% 2 7T (CFU ) R AT i B 38 48 4 5T (CLU ) M R 25 2 2 B4

DS117-2.9.5

FPGA 7= bt N A% IR P Fh 36 AR B e, AN 6 R B e ml | DO S o] BC B 2 i B (CLS)
LR A B ) RI C B AR 28 B G (CRUAL AR, Hop =N Al B8 S % a5 A
V% N 2 (LUT)FI A 1225 (REG), H4h—/ Al fic & 12 i R a8 A
DU N B R, W 3-3 Fir.

CLU iy n i B 2 A RE R B N ER S AL SS, TRCE R E R
X, BARZ AT N A g s . CFU o [ v it B 32 48 He m] FL4E B FH 37 5
BRFEAEREK. BERZEHMAIC., FHAFEVAZMEEA N e ig s V0 Fh TAER
X. ATLL CFU NHIHATNA. .
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http://cdn.gowinsemi.com.cn/IPUG945.pdf
http://cdn.gowinsemi.com.cn/IPUG945.pdf

3 Zify s 3.3 ATACE TIREH T

[& 3-3 CFU &#ar~EE

| CFU '
| |
|
| |
; el |
: |
| i
|
| |
CLS2
| [Lur | [Rec] i
: CRU [
| |
| |
CLS1
| |
’ |
|
| |
CLSO
| ;
|
|
: A :
)
Carry from left CFU
E!

® SERG i ZRFIRIVHAT SR . WA E, KA 2 BRI At 7 F 4L
KT CFU BEZ V415 5, " 25% UG288, Gowin /A & 1) 554 6(CFU)
Vichak/-1ioR

3.3.2 AIELEiZiBE T
T B A T AR B IR R . RIS R 17 i S
o LABRFMA

HNEREZT DB E AN 4 I AEREK(LUTS), A EZHE A on]
SEUL R I R R D RE

- A E R A AR E R 5 A E R K (LUTS).
AL B DhEe frnl e & R — 1 6 I AR K (LUTB).
- WA E ShRE A AT E R — A 7 A E R R (LUTT).
J\ANFTBCE IhAE A (B9~ CLU)ATHRC B Rl — 4 8 Fir A B4R R (LUT8).
o HARZHEA

CEAHERTE, YR AT B R AR R R (ALY), FHYESZIILL R ThRk:

- IMENREEE

- RS, BEE N RS AR S

DS117-2.9.5 15(68)
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3 LR 3.3 Al E DIRE T

- HbRES, GREERTEE. AN HERUR AR ZE LE A

- IRikER
o (FhifE AL

GW1INR-9 284F 7 Frib i . RS, nl Al i 2 5 R e i i 16
X 4 DL AT i S BEN A i ws (SSRAM) B R SEA7 i 5%

Gowin z P A SCFF ARG 10 SR 77 SR B A BE AT LAT it 2%
(SSRAM) [IHI4ek . R EEAF it B A CE X 28 A S AR I 52 BN
FiERe

A C B DifE fr (CLSO~CLS2)H & & AN A A7 45 (REG), W1l 3-4 iR
3-4 CLS PHIFFHR~EE

—D
-~ CE
—CLK Qo
— SR

—GSR

& 3-1 CLS hEFHREPUS S5

E=g |vo | ik
D N
CE || OLK (AE(5 S, nIfe B et T Ak (1 oo T e 2
CLK |1 | Webas, afieEA T Ry iR 2
KBS RN, AT E IR 2
o FAHEH
o HBER
SR b e mmm
o RUEM
o LAHESM
SRR, TR T
//ELL
GSRM 11 | o mupmp
o ETAREEM
Q e
1

o [11&E"5 D MRIHAT LLIEFE A —FTRC B ThAe i PR — BRI, wraT bk sek B T
CRU [N RISELAE AR S B OL S, 25 A7 a7y m] DA

e [2]CFU Al i & Th g Fr i) CE/CLK/SR ¥y ml 47 i B e %
e [3]7£ GWINR R%| FPGA F= i N, GSR i HiELi#ER:, 4Bt CRU.
[4]SR 5 GSR [[i A 2 GSR A&t sde 4.

3.3.3 a‘ﬁ*%%d? BT
A 28 ¥ U5 1 CRU Ty AS 25 BALIE BIAN 77 T
o HNLEIIAL: 9 CFU [k M E SR N\ R L 3

DS117-2.9.5 16(68)




3 Zify s

3.4 % N\ HH B

MEHEIRTNRE: v CFU M A/ 5 SR LSRR &R, 45 CFU T
BERE CFU Z AR L A CFU 1 FPGA Py i & Th REAR B 2 ] I 4%

3.4 I ESR

3.4.1 B

DS117-2.9.5

GW1NR %% FPGA i) IOB - Z414 1/0 Buffer. /0 &% LA K AH N

AR 28 B2 R0 = A58 79 - 4 B 3-5 Fras A 10B g ias = i, 51 10B
FIOCALEE TN 11O FIH(ARIE N A A1 B), ‘AT PARC B il — 4 Z 05 55T,
AT DAE A $m 5 5 o A BC &

[& 3-5 IOB &#I~=E

Differential Pair Differential Pair
N A
7 “True” “Comp” \ 7 “True” “Comp” \
PAD A PAD B PAD A PAD B
2 Y Y
Y v v
Buffer Pair A & B Buffer Pair A & B
A Y 2 A A Y 2 A
—H O —H O —H O —H O
o 6 o ® ¥ o ® B o H®
) 4 A v A
IO Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y Y A
_BoXBQ_|DpoXd QO _ZoIO_ZJpolZ® QO
325858852 ~ 3BsE~3Rs58 &
S 585y 5585 v £5/5285v S585 v
Q ~+|«Q Q ~+|«Q Q ~+|«Q ¢© ~+Q
\ A v

Routing Routing

GW1NR #%1 FPGA /= /i IOB B ZhREH fi:

F#-F Bank ) Vcco Hliil .

FH LVCMOS. PCl. LVTTL. LVDS. SSTL LLJ HSTL %% f e ~Fhr
.

PG 5 LR IE T

PR A5 5 IR Bl FE IR I T

Pt {5 5 Slew Rate &7,

S 1/0 #2457 () Bus Keeper.  F4i/ T+ HiFH & Open Drain %t
I

THRFIE -

/0 4 @A . SDR =LA M DDR % £ koA,

GW1NR-9 #/f BANKO %+ MIPI #i A .

GW1NR-9 #/f BANK2 %+ MIPI #iH .

17(68)




3 Zify s

3.4 % N\ HH B

e GW1NR-9 % {4+ BANKO Fl BANK2 37 ¥ I3C OpenDrain/PushPull 4.
KT N BB E 2R ANE S, 7T2% UG289, Gowin 1/ 4 F2i

B (GPIO) ) #5H -

3.4.2 I/O BB EirfE

GW1NR-1/4/9 231445 4 /> Bank, #& 3-6 ffi7n. GW1NR-2 #8441,
#5 7 /> Bank, WK 3-9 fion. £ Bank AL 1/0 HLJE Veco. N HF
SSTL, HSTL £ /O % N britE , B4 Bank b $ AL — AN ST ()2 2% | [ (VReF)
F P a] PLE B A 10B N B 1 VRer YR (%5 T 0.5*Veco), A& SN KT VRer
N (f# ) Bank FAEE—A 1/O & JIE AN Vrer BN )«

& 3-6 GW1NR-1/4/9 I/O Bank 53R EE

DS117-2.9.5

1/0 BankO
S
® GWINR
5

1/0 Bank2

Tueg O/I

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

1/0 BankO

o) Top

s

8

&

o)

9 b GWINR-2 )
=1 = a
S =
o]

oe)

QD

=}

D Bottom
- /0 Bank2

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

GW1INR #%1 FPGA 7= A LV A1 UV PSR :
LV FRAS #8844 32 FF 1.2V Ve it H T, AT PL & PR IDFER 75 3R
Veco HRIEEE T 7E 1.2V, 1.5V, 1.8V. 2.5V, 3.3V HEFH RIEHE.

UV RS E 5 P SEEl e — B YR fE e, N EBEER T R MR R 2%,
MRS HE 1.8V, 2.5V, 3.3V fitHH %,
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3 Zify s

3.4 % N\ HH B

Veex > FF 1.8V, 2.5V 8 3.3V flLH % .

7E GW1INR-9 #8441, BankO (1 /0 3 kf MIPI %1\, Bank2 (¥ /0 3CF
MIPI % i . BankO 1 Bank2 ] 1/0 3 MIPI 13C OpenDrain/PushPull 4

!

o TILFLEEI (GPIO) BRI

SRS L.

o NFAHEBIUHIHRET/ERLEIESE 41,
ANEH /O Hy HARHEXT Veco BIE R UMK 3-2 AT
% 3-2 GWINR &7 FPGA =& HEMY /O (B B Ba kiR E

I/0 Type (firi) B ZE Gy Bank Vceo(V) Wi IkshEEI(mA) | RiH

MIPI] #4% (TLVDS) | 1.2 8 Bl Tl A B s 1
LVDS25/2 #4% (TLVDS) | 2.5/3.3 3.5/2.5/2/1.25 ORI AR A
RSDS #7y (TLVDS) | 2.5/3.3 2 OO s e A A
MINILVDS #4% (TLVDS) | 2.5/3.3 2 ;j?%g ﬁ; ? Az 5
PPLVDS #7%y (TLVDS) | 2.5/3.3 3.5 LCD 17/513K3))
LVDS25E ZE4y 25 8 ORI AR A
BLVDS25E ZEoy 25 16 % R AR AL
MLVDS25E 4y 2.5 16 ;j?%g f;? S I
RSDS25E 4y 2.5 8 OO R AR AL
LVPECL33E oy 3.3 16 i FH 4
HSTL18D_| ZE4y 1.8 8 e
HSTL18D_lI ZE4y 1.8 8 e
HSTL15D_| ZEGY 1.5 8 ez

SSTL15D ZEGY 1.5 8 ez
SSTL18D_| ZEoy 1.8 8 e
SSTL18D I ZEoy 1.8 8 e

SSTL25D | ZEoy 2.5 8 e

SSTL25D I ZEoy 2.5 8 e

SSTL33D | FEGy 3.3 8 e

SSTL33D I FEGy 3.3 8 e
LVCMOS12D Zoy 1.2 6/2 EHEN
LVCMOS15D #EIy 1.5 8/4 EHEN
LVCMOS18D Eohy 1.8 8/12/4 AN
LVCMOS25D Ehy 2.5 8/16/12/4 AN
LVCMOS33D FE 4y 3.3 8/16/12/4 AN

HSTL15_| B3 15 8 e

HSTL18_| B3 1.8 8 e

HSTL18_lI B3 1.8 8 e

SSTL15 B 1.5 8 ez zom

DS117-2.9.5 19(68)




3 B2 3.4 i N B

I/0 Type (%) BAFE 4 Bank Vcco(V) L IK B AE 71 (mA)  F
SSTL18_| BB 1.8 8 g
SSTL18_I B 1.8 8 fFf#E
SSTL25 | B 2.5 8 2
SSTL25 I B 25 8 et
SSTL33_| B 3.3 8 fEftiEn
SSTL33_I b 3.3 8 ez dm|
LVCMOS12 b 1.2 4.8 AN
LVCMOS15 B 1.5 4,8 EAEA
LVCMOS18 B 1.8 4812 EAEO
LVCMOS25 B 2.5 4.812,16 i 3
'Exﬁ"lg??’?’/ FLE 3.3 4.8.12,16.24 578 1 2 1
PCI33 b 3.3 N/A PC Flix AR 4
Note!

o [1]LLF 24434 MIPI /O #irdi: GW1INR-2 #344: ) Bank0/Bank3/Bank4/Bank5;
GW1NR-9 241 Bank2.

e [2] GWINR-1 88 FFiZ 110 287,

DS117-2.9.5 20(68)




3 Zify s

3.4 % N\ HH B

% 3-3 GWINR &7 FPGA & HMA /O 2B B Ba kiR E

VO Type(iii \) I Bank Veoo(V) it N A
MIPI] #4r (TLVDS) 1.2 % o
LVDS25 #4r (TLVDS) 2.5/3.3 i o
RSDS %4y (TLVDS) 2.5/3.3 % &
MINILVDS #£4y (TLVDS) 2.5/3.3 i i
PPLVDS %4y (TLVDS) 2.5/3.3 5 &
LVDS25E FEGY 2.5/3.3 % &
BLVDS25E ZEGY 2.5/3.3 % &
MLVDS25E ZEGY 2.5/3.3 % &
RSDS25E oy 2.5/3.3 % o
LVPECL33E oy 3.3 % o
HSTL18D | FIy 1.8/2.5/3.3 % @
HSTL18D_lI ZEoy 1.8/2.5/3.3 i i
HSTL15D_| F 4y 1.5/1.8/2.5/3.3 o &
SSTL15D F 4y 1.5/1.8/2.5/3.3 o &
SSTL18D_| ZEGY 1.8/2.5/3.3 % &
SSTL18D_I ZEGY 1.8/2.5/3.3 % &
SSTL25D_| 0y 2.5/3.3 5 @
SSTL25D I oy 2.5/3.3 5 @
SSTL33D _| a4y 3.3 o &
SSTL33D I ZEy 3.3 i o
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 74 &
LVCMOS25D ZEGY 2.5/3.3 74 &
LVCMOS33D F24y 3.3 74 &
HSTL1S | A o 8/2.5/3.37 *la =
HSTL18 | B 1.8 5% 1.8/2.5/3.381 | & &
HSTL18_lI B 1.8 5% 1.8/2.5/3.381 | & &
SSTL15 i o 812.5/3.37 ok -
SSTL18_| H 1.8 8¢ 1.8/2.5/3.381 | 7 &
SSTL18_I H 1.8 8¢ 1.8/2.5/3.381 | 7 &
SSTL25 | A i 2.5 5% 2.5/3.31 i &
SSTL25 I B 2.5 1 2.5/3.31 % 2
SSTL33_| B 3.3 % &
SSTL33 I B 3.3 % &
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 2 %
DS117-2.9.5 21(68)




3 Zify s

3.4 % N\ HH B

IOType(iN) | WS | BankVeeolv) | FYSIERESIS [ %
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 2 %
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 2 %
LVCMOS25 i 1.2/1.5/1.8/2.5/3.3 B &
tﬁ%gw B 1.211.511.82.513.3 | & 7w
PCI33 B 3.3 2 %
LVCMOS330D25 B 25 % &
LVCMOS330D18 B 1.8 i &
LVCMOS330D15 B 1.5 % &
LVCMOS250D18 B 1.8 E e
LVCMOS250D15 B 1.5 E e
LVCMOS180D15 B 15 i i
LVCMOS150D12 B 1.2 i i
LVCMOS25UD33 B 3.3 % &
LVCMOS18UD25 B 25 % &
LVCMOS18UD33 B 3.3 % &
LVCMOS15UD18 B 1.8 % &
LVCMOS15UD25 B 25 e e
LVCMOS15UD33 BAYH 3.3 % o
LVCMOS12UD15 B 15 i o
LVCMOS12UD18 B 1.8 i o
LVCMOS12UD25 A i 25 & &
LVCMOS12UD33 A i 3.3 & &
Note!

DS117-2.9.5

o [1]LAF &4 3 #F MIPI /O fii N : GW1NR-2 Bank2; GW1NR-2 Bank6(fi#1% ); GW1NR-9

#&1F1 BankO.

® [2]1% Vrer N INTERNAL i}, 1% I/O 255 Veco ¥ 1.5V 24 Vrer N VREF1_LOAD
ff, VecoN 1.5V /1.8V/2.5V/3.3V.
e [3]34 Vrer N INTERNAL B}, % /O 2584 Veco N 1.8V5 24 Vrer N VREF1_LOAD
B, VccoN 1.8V /25V/3.3V.,

®  [4]*4 Vrer A INTERNAL I, % I/O Z5HY[) Veco N 2.5V 4 Vrer ¥ VREF1_LOAD
i, Veco N 2.5V /3.3 V.,

3.4.3 R LVDS it

%7 GWINR-1 2:1f, GW1INR %% FPGA 7= 1) BANK1/2/3 %15 &
LVDS #iH , {H & BANK1/2/3 A 371 N #8100 B N\ 2% 43 VT D HiLBH . BankO
LR R 100 Mg N 243 ULEC FEBH . 7 BANKO/1/2/3 3 #F LVDS25E.

MLVDS25E. BLVDS25E 25 HFK A,

B LVDS [ vEgH E B2 0L UG805, GWINR-2 #4/F Pinout 4,
UG116, GW1NR-4 214 Pinout F/. #1UG803, GW1NR-9 1 Pinout F/}f.
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3 Zify s

3.4 % N\ HH B

LVDS fim A 1O 7522 4MEFH 100 Wi £ g F B UL T, B2 i
3-8 K.

3-8 H LVDS i&it&EiEH

Sender

>

txout+

txout-

rxin+

GWINR-2/4/9

—X—(150Q —X—e >
1000 = n
(500 e

rxin-

Logic
Array

xout+

=

txout-

10 Buffer

10 Buffer

rxin+

(500 ) i—e

rxin-

Receiver

LVDS25E. MLVDS25E. BLVDS25E 5% 73 10 # i UL e L BH X 2% 5 2

W, UG289, Gowin 1/ 4 FEidi /i £ (GPIOI) /i) '#5F .

3.4.4 1/O 24§

Kl 3-9 Jy GW1INR %71 FPGA 7 i i) 1/O 25 % th 487>

& 3-9 /O B @Mt R~ = E
TX I TRIREG >
GND |—>
» SER "
IS
DI » OREG

DS117-2.9.5

Y

A 4

.I
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3 Zify s

3.4 % N\ HH B

DS117-2.9.5

K 3-10 ) GW1INR %% FPGA 7= 5 (11 1/O 38 %8 (1% A\ 354 -

& 3-10 /O iZiBMN R~ EE
> Cl
> DI
SoEAY > IREG > Q
> >
»  |[EM N IDES L5l Rat
ate
Sel > Qo-Qnt
£ 34 wAONA
I 144 I/0 ik
GCLK i N5 5.
GCLK MIN G 5 EIES % UG804,
ol Inout GW1NR-1 #/} Pinout Z/f, UG805,
P GWINR-2 2/} Pinout F-4. UG116,
GW1NR-4 #/ Pinout FH#}. #1 UG803,
GW1NR-9 #/# Pinout F/f.
DI Input IO IMEEMm MG S, B4 A% Fabric.
Q Output SDR fir IREG #i {55 .
Qo-Qn-1 Output DDR ## e IDES #iHifE 5.
!

® [1] 4 CIfF N GCLK AR, DI Q K& Qo-Quni1 ANRENE AN 10 iy N i 4H ]
GW1NR %51 FPGA 7= 5t ) 1/O 32 48 FI 4 B U BE 4 F

HERARIR

K 3-11 ML IODELAY. GWINR Z%1 FPGA 7= A 110 #
f1% IODELAY #ik, BILIRAL 128(0~127) B AR, — B HIIEIRIAZ N

30 ps.

& 3-11 IODELAY ;REE

DI |

SDTAP |

DLY UNIT

SETN |

VALUE |

DLY ADJ

> DO

> DF
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3 Zify s

3.4 % N\ HH B

DS117-2.9.5

A7 P AR RE IR 1Y) 3
o TR
o ISR, A IEM BB i AR s &5 B & 1, IODELAY AR

(A IR} FH g A A
I/O HF#

K 3-12 s GW1INR %% FPGA 7= i i) 110 A7 281 . GWINR &%)
FPGA 7= R 110 #R At nl gmftim N\ 77 /745 IREG. fith % /745 OREG
N BHAE ) 27 728 TRIREG.

& 3-12 GWINR B I/O HERZR~EE

= Q1 -
. - CE

> CLK

L >
L >

SR

!

CE A A% FE MK HF 45 24(0: enable)sl & P45 %%(1: enable).
o CLK ] PAGFE N FTHi i 5 B d Ak &
o SR W UA4ifE N [FP 12 ¥ SET/RESET (L% (disable).
o FHAFERA] LAGwAE N E A 45 (register) Blifit & #5 (latch).
ENMEAER
EUFEA L (IEM) 2 F R B B v, A T F DDR #2K, & 3-13
B o
3-13 GWINR B IEM ~EE

CLK [ >—— —— > LEAD
DL > IEM ———_ ] MCLK
RESET [ >— —1 > LAG

fE 3% DES REShopigiskiesin

BN /O EGEOE 1 AR 4% DES, F% 1 /0 BIRN T
o

£ {L28 SER #&Etk

BN /O AR 1A g sR A Ay SER B, w1 1/0 BRI
eV
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3 B2 3.4 B N H A

3.4.5 /O IZE T EER

GW1INR %1 FPGA 7= 110 S R 2 Fh TAER . B —FF TAEH
N, 1VO(ER /0 43555 X a] AFE & i 5 5. MAE 5. INOUT 13
SRESEMES =85 NE RES).

ANFETA 238 A S Fr 10 124, GWINR-4 HIE
IOL10(A,B,C....J)Al IOR10(A,B,C....J)/R 3 # 10 iZ4E . GW1INR-9 ()& JHI#R
Y10 B IhbE .

Ei@EER

AN 10 B 3-14 Fron, AU N{ES TC. DO LLA DI
HiziE CRU 583k N iRz
3-14 EEERTH /0 BEErEE

TC ‘

DO D—{/«—@ 10 PAD

DI <

SDR =R

FXF T E i, SDR AR 1 1/0 w47, &l 3-15 Prox, wILA
A R G 110 I P RE .

3-15 SDR 23\ T/ I/O 2L HREE

TCTRLL > D Q
CE
—— >CLK
— SR
DOUT [ D Q- e 10PAD
OCE[ CE
O CLK[ >CLK
O SR[ SR
DIN < ]
D 0
ICE[ >~ CE
| CLK[ > >CLK
ISR > SR

NVandl |
!
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3 B2 3.4 i N B

o CLK{{fef5 5 O_CE M I_CE W] LA & Ay B~ BE sl AR P A s
o IFPFfES O_CLK A I_CLK A LARC B v E T il A B B fish x5

o BB T O_SR A ISR W LRLE RS L, WFEAL FHLRL S EA
sl A B 5131 s

e  SDR BLzUFH 1/O £7fif .70 AT LLBC B & 38 77 47 4% 5 Latch.
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3 &5k

N
o3

3.4 % N\ HH B

B DDR &3

fEiH A DDR U, GWINR 551 FPGA 7 i ] ASCHRABL = Y 1/0 3
JZ. GW1NR-9 #3F3F IDES16 UM OSER16 #3, HARZRFA K

K 3-16 i A DDR i A, PAD 5 FPGA WHiZH#H KL A 1:2,
3-16 I/O 2389 DDR N REE

D —»

IDDR —> Q[1:0]

CLK ——>

K 3-17 fyiEH DDR #it, PAD 5 FPGA W@ 4EHE LN 2:1,
3-17 /O iZ%E#) DDR #ii mE=E

D[1:0] —4>

CLK —»

ODDR —» Q

IDES4 {85,
IDES4 #2:0~, PAD 5 FPGA WHlZ RN 1:4.
3-18 /O iB18HY IDES4 AT EE

D—»
FCLK —»
PCLK —» IDES4 /> Q[3:0]
CALIB — »

RESET —»

OSER4 &3¢
OSER4 =, , PAD 5 FPGA WHBHIEZELL A 411,
3-19 I/O iZ48HY OSER4 #i " EE

TX[1:0] —4>
D[3:0] —/>
FCLK —»  OSER4 %> Q[L0]
PCLK —>»

RESET —>|
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3 B2 3.4 B N H A

IVideo &3
IVideo #:,~, PAD 5 FPGA WifiZ iR AN 1:7.
3-20 I/O iZ%E /Y IVideo MINTEE

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

RESET —»

VE!
IVideo 1 IDES8/10 % 5 FIAHAE 1/O % . a0 s 1/0 brvk, W) 1/0 @K AR fE
Fo fEIXFHEDL T, SDR AR AN 8 AR 20E AT LU A .

OVideo &3,
OVideo %30T, PAD 5 FPGA W2 #HE L N 7:1,
3-21 I/O iB#8HY OVideo Mt REE

D[6:0] — /4>
FCLK —» ovid
PCLK —» 'aeo —>»Q

R

IDESS &3,
IDES8 st T, PAD 15 FPGA Py s % A 1:8.
3-22 /O iB18HY IDESS AT EE

D »
FCLK —»
PCLK —» IDES8 —g> QI7:0]
CALB - »

RESET —»

OSERS ##3%
OSER8 # = T, PAD 5 FPGA W& %L N 8:1.
3-23 1/0 B4/ OSERS it ~E=E

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

RESET —»
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3 Zify s

3.4 % N\ HH B

DS117-2.9.5

IDES10 &%
IDES10 #5(F, PAD 5 FPGA &4 E LA 1:10,
3-24 I/O iZ35HY IDES10 N\ <= E

D—»
FCLK —>»
PCLK —>  IDES10 g Q[9:]
CALIB —»

RESET —>f

OSER10 &3,
OSER10 # =, PAD 5 FPGA Wi iZ#HiHE XN 10:1.
3-25 I/O iZ48 /9 OSER10 $i it ~EE

D[9:0] —>

FCLK —>»

OSER10 > Q
PCLK —>

RESET —»,

IDES16 &%,

IDES16 £ F, PAD 5 FPGA B H % L)y 1:16.
3-26 /O iZ#84J IDES16 A REE

D—»
FCLK —»
PCLK —»| IDES16 —A> QI15:0]
CALIB —»

RESET —»,

OSER16 &5,
OSER16 #3F, PAD 5 FPGA WNi#iZ %N 16:1.
3-27 I/O 2489 OSER16 it RE=E

D[15:0] — >

FCLK —»

OSER16 —>» Q
PCLK ——»

RESET —»
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3 LR 3.5 JUIR s A BEHLAF fiff S35k

3.5 BURBERSHEYL g ss iR

3.5.1 EjfT

GW1INR %71 FPGA /= it defit 1 38 B PUIRE S BENLAF A 23 BT . 1X L8
Trfifias PRI BB HE Y], UATHIIES, A B8 FPGA [R5 . R EAR
RHUIRERSBENIAEE 2 (BSRAM). £ BSRAM A it & & &
18,432bits(18Kbits). HEALMTHEAER RS iy X Single Port, XU
1438 Dual Port, DX 42 Semi Dual Port, Hiszf7 fif 2.

F & PR E SN TG O P s R et 7Rk, DR
& BSRAM He {1 % Fh TN RE :

o 1 /MEiHuRE KA RN 18,432bits

o [N EPAIR LT 190MHZ

o i 145 Single Port

® XU 15 Dual Port

o [hXum I #= Semi Dual Port

o RftEIE(L Parity Bits

o Rt i Al ROM

o i TEEM 1 AR 36 fif

o ZIshEE{ERE R Mixed Clock Mode

o TR A5 Mixed Data Width Mode
o {EXNETT LA bR v B S KR 1T RE T RE Enable Byte
o F'¥1E5 Normal Read and Write Mode
e JLi%J5'5 Read-before-write Mode

e #i’5 Write-through Mode

*F BSRAM B ZiE4H{E 5, 7] 5% UG285, /7 1% #4{BSRAM&SSRAM)
M1
35.2 FhEsRELEER

GW1NR %51 FPGA 7 i I HCIR i &S BENLAA 8 85 AT SCHFF 2 A 80 98
FZ, % 3-5 P,

DS117-2.9.5 31(68)
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3 Zify s

3.5 Bk A FEHLAT i A LR

DS117-2.9.5

% 3-5 FFiERRECE IR
B O W AR 1 P AR R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 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 x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
!
® [1JGWINR-9 {FASHF N A
Big QX

75 Hi 145X, BSRAM A] BATE — AN B0 56t BSRAM HEAT 1328 5 454k .
ESEAEF, BE5NREIE £ T BSRAM Kifit . SCRFIEH 5 i
(Normal-Write Mode) FliHli 5 1 =X (Write—through Mode). 4% 27 /728 55 1%
(Bypass)itf, HrE s H AL R — N 8 i B

IR T B AR X oy 1 HE P S AH G HE IR T 275 UG285, {7 fifids
(BSRAM&SSRAM)H /' #5 ®#i>3 BSRAM JHiE>3.2 B R,

Wim R

BSRAM 347X AR, A6 A sy A 0 R 434 -
® N I Al i 4R
o /N Al 5 R4
o LA — A S

KT X VA ) o 17 5 B SAH G IR 7B 2% UG285, fififids
(BSRAM&SSRAM)H ' #5 #>3 BSRAM JHEiE>3.1 X A, .
8% O 23K

P8 11 A] SCHRE [RS8 A o AH 2 06 /] — 4 o AN BE A S 424
NFr Adias, B gHBe.

T O W B oy 17 72 B S AH DGR T 275 UG285, fififi#
(BSRAM&SSRAM) ] /" 15 >3 BSRAM J5iE>3.3 £y Wi L .

RiggEX

BSRAM ] fit & ik R it asti . F P aE g gewlia ke, i@
it gm At R MM RS 7 s . P TR E5E M ROM I, G AWIUG
WSt FERE b R TR SR 78 B I L ER A

51~ BSRAM HJ it & i — 4~ 16Kbits ROM. ¢ H At =)oty M 7R & K
KRR IS S % UG285, 17k 2%(BSRAM&SSRAM) /" 15 >3 BSRAM
JF1E>3.4 R,
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3 LR 3.5 JUIR s A BEHLAF fiff S35k

3.5.3 FlifsE S HIREEEE

GW1NR %741 FPGA 7= i I HUIR B S BEA LAFfifi 23 A B m] SRR A 2 28
D PEERAE o 6 X0 AR AN O X AR R, 325 i $s 56 FE v DAASTE],
{H 7B B R 3-6 ML 3-7 HITC & RN .

+® 3-6 Wi IR AR EHE R ES IR

L% Stull
16Kx1 | 8Kx?2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16Kx1 | * * * * *
8K x 2 * * * * *
4K x 4 * * * * *
2K x 8 * * * * *
1Kx16 | * * * * *
2K x 9 * *
1K x 18 * *
E!

FREEN “*7 (3R SR AR
R 37 KRR S EEREEEER TR

B30
16K x 1 8Kx2 [4Kx4 | 2Kx8 | 1Kx 16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
oKkxt |* \ \ \ \ \
ez ; ; . . .
POV . : . . ;
s | . : . . ;
K16 | : ; : : ;
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
E!
FRIEA %7 RN SRR A
3.5.4 FH{FREThREAC E

BSRAM 2 H717{#ifE (byte-enable) Thft. wJLLGEMcANESE, Hib
WIRFERI TSN MBI EAR e gk 2L R . /511 RE1E 5 (WREA,
WREB), /¢ byte-enable Z#if i F T-45 1] BSRAM )5 #:1F .

3.5.5 RGN ThREAC &

FTA PR B S BN 25 BSRAM N & T RGN L E . AN
TSRS O AL T FH R IR, SRAS N R A% o ) IR 1, m] DU SR A
K o
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3 LR 3.5 JUIR s A BEHLAF fiff S35k

3.5.6 FHR1E
o JITHMHUIRE SN 2 BRI 5 N A7 SRR 5N
o it A A7 AR ] FETRUK R A7 842 i H P I veh MR
o i FF 74 ] 531 bypass-able.
3.5.7 LEE1ER
BSRAM X HF L HIl F S BENIAF s ¥l a6t . £ L idfEd, BSRAM
REFREVUIRES, A EdEH N 0. MRS HE T R i A28 ROM.
3.5.8 BSRAM #R{EfER
BSRAM 3747 5 R ERE R, fUdh 2 Fhisz e /E (55 1% 2 Bypass
Mode, /Kt PipelineRead Mode)#l 3 Fh 5 145 = (1F % B 1
Normal-write Mode, 5 : Write-through Mode, %¢iL/a 5
Read-before-write Mode).
ERRIERR
M BSRAM 3 H i ds e i fan it 2 A7 2% % B AN 8 I LB A A7 AR o
MIKEEL
TE[RD B NAE it gsist, {4 2 A7 a8 . IO =X n] SR 800 95 B K 36
Ao
ERIER
AN ¥ PR A7y, BE CR B AR A7 2% (Memory Array) % H .
3-28 Bum. fAM IR O KWk QER THIFKLEIER

P>} E— o
Pipeline

Input Memory D i
ol Registerj> Array Register bo

w L[ T

ADB
] Input
CLKA  —p Register
DIA —— Input —— Memory
Register A CLkB
ADA rray

:|> Pipeline |
Register |
<4+—OCEB

DOB
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3 LR 3.5 JUIR s A BEHLAF fiff S35k

DIA ———

—1DB
ADA —— Input

Input K—3 ADB
WREA—» Register

Register [ «——WREB

Memory
Array

CLKA CLKB

> Pipeline :> Pipeline
Register Register |[4—— OCEB

! !

DOA DOB

OCEA—»

B#HERRN
EWEHER

XF AN AT IEE S HEAE, i D IR AR . BEAEEE A S H
PLAE B3 1

BEERK
FEMERESCT, A DT S ERAERY, BN 2 B i A

FEEFRA

FEMRET, XA DT S ERAERE,  JFORM e 2 H LA e 1Y
M, BB SAE AN T,

DS117-2.9.5

3.5.9 BHpES
7% 3-8 i H T AN[E] BSRAM # X T ml e B e A =X

%= 3-8 FIMER L E SR
R o A 5 R ity 1 ABE Fhy s AR B AR
PR ST A 5 Yes No No

/5 A B A Yes Yes No

FE R | No No Yes

Ph7 AR

K| 3-29 Eon T LEX DAL R AT e A R, BN D& — 4
FRALE 8P, CLKAE 5484 T imE A BT A & /745, CLKB 15 5 &l 1 i 1

B BT A7 48

35(68)




3 LR 3.5 JUIR s A BEHLAF fiff S35k

& 3-29 7437 AT iR
WREA WREB
ADAL ] ADB
Input | Input
DIA [ . [ I p
Register Register "\ O°

Memory
Array
CLKA CLKB
Output
DOA<;: Output L4 P j> DOB
Register Register

T

WREA WREB

SRR

K 3-30 o~ 1A X AR G B BE S i e e B AR = B Ao 1 5 —
ANEBE . EEP(CLKAYE S 1 im0 A 5 ANEHE. 5 b A/ 54 g
55, PERTEP(CLKB)E S48 7 o 1 B B &8s . Stk fe i ge (s 5 .
3-30 i 5 RTHR

S Input
Register |

Input —— Memory
Register Array

CLKA —» CLKB

:|> Pipeline | _
Register |

i O B RS
5] 3-31 o 1 L L AR
3-31 BimORHIRA

WRE  AD

DI @ INPUt e
Register

Memo
CLK{ v
Array
Output N

DO<:: .
Register

WRE
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3 Zify s

3.6 i/ N7 R IE(GWINR-1)

3.6 A PINEHIR(GWINR-1)

GW1NR-1 #21}t 12 Kbytes(48 page x 256 Bytes) 1] Fil J7 [N 17 ¥ i (User
Flash), =ZR%EU0T Frs:
100,000 5 #iy J 1
I 10 B E AR OR A7 RE 71(+85°C)
A P S N\ i R 7 B 8/16/32
TGz A]: 256 Bytes
3uA F R
JUE A\KFE]: 8.2ms
RTHAPNAREREZRAER, 12% UG295-1.0 Gowin [N4F 5
JF(User Flash)F P 4574

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

DS117-2.9.5

GW1INR %71 FPGA /™ it 2 i H ;7 (N7 5 (User Flash), GW1NR-2
() P IR A R R 25 o 96Kbits, GWANR-4 [ J1 A2 %R 45 &y 256Kbits,
GW1NR-9 I H J INTE R R 25 B 608Kbits. ™ INAE % U AT A2 A4 17
it BT, — 1T H 64 DNFIFAE A ICA R, FIAE ik BT 2 &N 32bits, 17
MBI N 64*32=2048 bits. ERRIEIESCRF B, — KA EA
2048 71, Bl—TlHE 817, HrtEun FFs:

10,000 %5 i J& 3

wait 10 F AR R A7HE/1(+85°C)

Hyafroe: 32

GW1NR-2 & 48 17*64 %1*32 = 96Kbits

GW1NR-4 %5 128 17*64 41*32 = 256Kbits

GW1NR-9 #&: 304 17*64 41*32 = 608Kbits

THERAES): 2,048

PR TR 7 w1 AR

. 40MHz

FYmFERT[H]: <16us

TSI [A]: <120ms

HLY

- VEHIRMAREEN A 2.19mA/25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
- ImFREERRERAE: 12/12mA(MAX)

KTH P INGFRBEREZEAEE, 75% UG295-1.0 Gowin [A {75
JE(User Flash) /S 455 .
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3 B2 3.8 Hr 55 b

3.8 I FESAIREIR
3.8.1 fift

GW1INR %1 FPGA 7= /i B A F 5 ) DSP H B %5 . 51 = 3 S 4411 DSP
7 En] i P e se B B S AL EEFE R, Wl FIR. FFT %1145 . DSP
HAERFEafaE . WIEAHRE . RS A,

DSP ¥ N5 fg:

3 FhoeE (9-bit, 18-bit, 36-bit) HyIeiLzs
54-bit [ HARZ 518 5 T
2 TR A% AT G LA I ais o g
T #2457 2% (Barrel Shifter)
W [ E S E & N JE B (Adaptive filtering through signal feedback)
iz A] Ll E 31 HE (Computing with options of rounding to positive
number or prime number)
®  SCRFEAF AR I 55 B A L
T DSP HZ 45 B, "&% UG287-1.2 Gowin ¥ 7 (55 A P2
(DSP)H /554 -
BETT

GW1NR ff1 DSP BEHUHERI LT RO 304 A (6 524 FPGA B3, 44
DSP G & PN #T0, BN B0 & WA 2= (pre-adders), #> 18
{7 i3 8% (multipliers),  Fil—A> =51 N HOHAR /A2 B8 5 8 7T (ALUSA4) .

K 3-32 AR HIT A4 -
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3 Zify s 3.8 # 5 T AL AL LR

& 3-32 DSP £#T

AQ[17:0] BO[17:0] PADDSUB[L:0] AL[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
“0” |sDI INC[17:0] “«” INC[44:27] “5, INAL
INAO )ﬁ 8 ) '
MUXB1
Y REGC
REG_PADDSUB REGB1 [ Recc |
54
18 INAO 18 INAL N1 INC
INAO O
SBO[17:0] ¢/ g INBO
/\\ﬁ/P;DDSUN[O] J_ PADDSUB[L] “y/
- ¢ +- Pre-adder
N ALUSEL ALUMODE
1g PADDO 1 PADDL
INC[44:27]
SIB[L7:0] g
SIA[17:0—44
s MROB1
{g> SOB[17:0]
. - <7L CLK[3:0
_ REG_CNTLI | g CLKE30]
ASEL[L1:0] /5> , | .
BSELILO N MUXSD V4
. 7L> X
o7z | REGSD </; RESET[3:0]
ASIGN[1:0]7%> MO 46 M1
BSIGN[1:0] /> v v 15> SOAILT:0]
2 REGPO REG_CNTLP REGP1 MULT
MDO MD1
LoAD LOADB| MDI<<18
“0” “0”] ¢
. \ 4 alusel[1:0 alusel[3:2 v
alusel[6:4] A MUX [1:0] [3:2] B MUX
“0”4» 4
(A OUT alumode([3:0] 54 B_OUT
CASI>>18—> /
CASI[54:0] 4z " cour ) " LOADA={INC[17:0]INA};
INC—> 5 - LOADB={INC[44:27],INB};
LOADA > =1 | /5% »_ A INA={MROB,MROAO};
o - INB={MROB1,MROA1}
ALU_OUT/STATUS /54
RND_INIT—> MDO/MD1
RND|_ INIT-1—]
i ALU
Lo> CASO[54:0]

DOU'T[35:O]
DSP fR s DR iR 3-9 fran, WERZF A7 a8
% 3-10 ffiomo

5= 3-9 DSP ix O #A
Uit 11 44 0% 1/O 27 1 B
A0[17:0] I 18-bit i A\ A0
BO[17:0] | 18-bit % A\ BO
A1[17:0] I 18-bit s A\ A1
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3 Zify s

3.8 Hy i T A B

DS117-2.9.5

it 1 44 7R 1/0 K7 Yt

B1[17:0] | 18-bit %A\ B1

C[53:0] | 54-bit BRI C
AR A, HT90EE. MiNE'S SIA

SIAM7:0] I B EER AT A AR DSP BLER 14 H A5 5

' SOA, DSP HEH A SIA F| SOA [T [H]

& — AN B
AR B, HT90EE. MiNE'S SIB

SIBH7:0] I B EER AT A AR DSP BLER 14 H A5 5

' SOB, DSP #Ht i A SIB | SOB iKY [H]

& — AN B

SBI[17:0] | IpIE Ay A A TN A

CASI[54:0] I K E AT —4~ DSP # i) ALU %N, BT %

ASEL[1:0] I BN EORIER 1 A BRI

BSEL[1:0] | R LN

ASIGN[1:0] I NG5 A FFThL

BSIGN[1:0] | WMNES B/ SAL

PADDSUB[1:0] I gbu%&ﬁ@%ﬂﬁ%ﬁﬂ%%, F A 12 48 i ik

CLK[3:0] | DREEN

CE[3:0] [ I REAS T

RESET[3:0] | 2L, BAfEY

SOA[17:0] 0] R f A

SOB[17:0] 0 B ER L B

SBO[17:0] 0 BN EA A, RIJ7 A

DOUT[35:0] 0 DSP % tH 5

CASO[54:0] o A}g iﬁm?ﬁlﬂi~4\ DSP BT RIKERE, e
RS9 &

= 3-10 A FER/ER
A AE Ui B SR K @ 1t

AO register AOHII N i 74

A1 register AL ZF A7 4

BO register BO%i \ 77 174

B1 register BLlii N\ Z 174

C register CHIN 1745

P1_AO register e T AOKI N FF A7 4

P1_A1 register 1 FEALRN T A3

P1_BO register v FeHBOKI N FF F7 4

P1_B1 register FRBBL N A7 A%

P2_0 register

Y W N R i

P2_1 register

A TRBUK AN T A4

OUT register

DOUT#%ii i % 47 2%

OPMODE register

AR ) 5 A7 4

SOA register

A7 SOA M Ar i th
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3 Zify s

3.8 Hy i T A B

ATINEE
DSP ZZ el & AT NS, SEIHIN. TR A7 ThEE -
RIS AL T 72 B oo i B il iy, A P N0\ i
JFAT 18-bit i A\ B 5% SBI;
FAT 18-bit A A 5 SIA.
TN\ Uity 315 S 27 A7 A B AN 55 B A
m AR FPGA 7= s RTIn#s nf UAE N Shae b sl fdi B, S %F 9-bit
7 %5 1 18-bit o7 %%
Feitam
et (multipliers) L TR INAS < J5, ARSCIIIRIELE S . Feikds n] LARC
BEHNIOx9. 18 x18. 36 x 18 5 36 x 36, %y N\ Jif Al HH it 1 < 435 27 A7 B
AR — AN BT R B A AR

e —/N18x36 Feik
e /18 x 18 ik
o U4 9x9 L
A% B e A] PLC B % — ) 36 x 36 3eikias.
EREEBET
4 DSP %2 B oA & — A 54 {52 ALUSA4, & 5] 36y 28 ThRe 33— 45 s,
fia N it A1 B HH i TS S R A A 2 AR aURN S5 BE A . SZRFRI SRR S
o VLI B0 B A AEE B nvkAiikis H
o RVEIMHIHI B0 B B AL C AL IE F
o B A. %E B AEEAL C KIniEeEis

3.8.2 DSP #{EHRA B E

DS117-2.9.5

o JvkAR(multiplier)iE
e ik R ¥ (accumulator) i
o SRERAN R InA
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3 Zify s

3.9MIPI D-PHY(GW1NR-2)

3.9 MIPI D-PHY(GW1NR-2)

DS117-2.9.5

###% MIPI D-PHY RX

GW1NR-2 #3449 & 1% MIPI D-PHY RX, 3 #ebriE (MIPI Alliance
Standard for D-PHY Specification), kA 2.1, % D-PHY i&H T #1727~
# (Display Serial Interface, DSI) FIfIHF 7% k10 (Camera Serial
Interface, CSI-2). FE4EEAIT:

o S FFHINEIH(HS, High-speed)fix, f&Hiid % & = )ik 8 Gbps (Y4
@),

SCRF IR 22 DA E s TE R0 — AN RO

THREAAEIIFE(LP, Low-power)#ERL=, I LHiE RN 10Mbps.
SRR [E A . AL AEE X 5

SFF MIPI D-PHY RX 1:8 3 5 1:16 &,

¥ ¢ MIPI DSI A1 MIPI CSI-2 ## )2 .

e |0 Bank6 > MIPI D-PHY RX.

ZIREEIE FPGA 10 32#F MIPI D-PHY RX/TX

GW1NR-2 #sf4 [F I f ik 2 D ik il FPGA 10, 328F MIPI D-PHY RX TX
B, &M T H4T R840 (Display Serial Interface, DS Ala 474545k
#2111 (Camera Serial Interface, CSI-2), FT#aUak ki BUG sl 554
MIPI D-PHY AHAR M2 5 Lo FEERFEM T
TR RX A TX 8810, AL ] ik 6 Gbps.

SRR 22 DA B i T AN — AN I B

Y HEZ PHY (10 SR¥FHITHF)

THEAKINFE(LP, Low-power)fEREZ.

Y MIPI DSI Al MIPI CSI-2 4% % )2

SRR E A . A AEIE X 5

Y #: MIPI D-PHY RX 1:8 # X 5 1:16 =,

FHF ELVDS. TLVDS. SLVS200. LVDS #1 MIPI D-PHY IO % 10 Type.

|0 Bank0. 10 Bank3. 10 Bank4. |0 Bank5 374 MIPI D-PHY TX(Z#F
37 ODT)
e |0 Bank2 % ¥ MIPI D-PHY RX (G254 ODT).

LS BiE2 % IPUG948, Gowin MIPI D-PHY RX TX Advance
M HaR - .
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3 SN A 3.10 I 4h

3.10 B}

I Bl IR AT 2% FPGA it RERIN I 2R 2. GWINR %41 FPGA
PR T L A A R PP 4% (GCLK), BEGEEBIESMM A R, &7
GCLK %, i&$fit 7 mpd i HCLK Btii. b4k, b2 ft 7 iAHPR(PLL)

SR R IR
*F Clock EZ 455, 7[&% UG286-1.5 Gowin 5% % J (Clock)
H ) 8 o
3.10.1 £/FHAF L%

GCLK 7£ GW1INR #%1] FPGA 7= & 4% G BR 7347 , 43 i L R AN 2R,
A ZIRIEAE 8 4> GCLK 4% . GCLK 1Ay e i iyl A0 35 4 FH () B e o N A
TN e 3 A 2R B0, {56 P 5 AR b e N B B B A B 4 ) B A 1
3.10.2 $HifEER

SR PR IR S — Fh B m 4% il LB, fRTFRE5AH A (PLL, Phase-locked Loop).
FIFHAMER 4 N2 o5 S0 28 N 5 IR 715 5 A A AR AL .

GW1NR ff] PLL #ERBEWE SE AL AT LLER G N ph AR, JEE R E AR 2
Hon] CLHEAT b B 03 R B (IR 7040« AL . o5 S LU AR S5 T RE .

GWINR-1/4/9
PLL Bk () 25 M HE B A B 3-33 o
3-33 PLL "= E

IDSEL[5:0] ODSEL[5:0]
|
6 {6 | E—
LOCK
Detector L LocK
CLKIN » IDIV —>

PFD
+ |—> VCO |—> VCoDIV
IcP

CLKFB L [ CLKOUTP
FBDIV |—»> <« LPF |e>» Psa&DCA >
y y > 13 —
. oV CLKOUTD3

FBDSEL[5:0] [ 3
SDIV
> »DA: . CLKOUTD
\ \ A A Ja

)

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

- CLKOUT

Lo

A 4

TT
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3 Lk 3.10 I
% 3-11 PLL &N
i 1 4495 55 Eiipa
CLKIN [5: 0] TP SHEN I
CLKFB LN G EETPN
RESET LN PLL 435 41
RESET P LD PLL <l (Power Down) 1§55
IDSEL [5: 0] LN SAFEH] IDIVE, JuFE 1~64
FBDSEL[5: 0] |#A SR FBDIV 1H, JulE 1~64
PSDA[3: 0] LIIEN ENASAALFE (TR RL)
DUTYDA[3: 0] | #iA BNAS 2 E I (R BEIB A R
FDLY [3: 0] LN CLKOUTP 3l & iR 45 i
CLKOUT it TEARRLAN (5 2 LU B [ s b A
CLKOUTP i A FHRLAN 5 2 R [ s b A
n K 1 CLKOUT &l CLKOUTP 434t (1 SDIV
N Sk CLKOUT =k CLKOUTP )43 4l £ H1 DIV3

CLkoutbs |t SR, DIV3 ASHAE i 3)

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

S

DS117-2.9.5

PLL Bz 85 5 0] LLE L 46 PLL b Iam o, o a] DL @ id 2%
et XA R EME S . EIENEE S B E RS S . PLL RIS 5]
DL AR PLL 5 5 HE I N, tn] DUl Sk it 25 1 4 R it S
T AN EME T B RIE R

GW1NR #7%1 FPGA 7= PLL ##ESH1E S %K 4-21 BT EMES
PLL mT X N8 CLKIN #E4T 450K 8 B CREARA 45D, tF B A an T -
fckout = (fekin*FBDIV)/IDIV
fvco = feLkout*ODIV

fcLkoutp = feLkout/SDIV
frrp = foLkin/IDIV = feLkout/FBDIV

* B APODNPE

feLkin N8 CLKIN 4%,
feikout A CLKOUT Al CLKOUTP 445K,
feikouto 4 CLKOUTD 4§45, CLKOUTD & CLKOUT 44 i
e frro N PFD %MK, fero S/MEA/NT 3MHZ.
B rJ i IL 1% IDIV. FBDIV. ODIV. SDIV RA5 3 A0 1 I 8015 5
GWINR-2
PLL ) 25 /A B i ] 3-34 i
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3 SN 3.10
[E 3-34 PLL "EE
— PSDIR
— PSSEL[1:0] DPA
[ PSPULSE
£ -
CLKOUTA
%7 DA | s oT P, V CLKEN )
s -
CLKIN IDIV W o [ ODIV.B ‘N[\ CLKOUTB
(164 }D>_‘.D7 a2 | PS DT mV CLKEN >
, L
CP+LPF
PFD +VCO of —
CLKFB | |
FBDIV o Bal ODIV.C —N[\ CLKOUTC
(.64 :{_,D> i% — w2 | 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 % 152 XNk 3-12 fhow.

LOCK

< 3-12 PLL 8§ 0EN

i 1 44 B85 ik

CLKIN LN S WP\

CLKFB A RN IN

RESET LIEN PLL &# &1

RESET P LN PLL S¢r (Power Down) 155
RESET | A # DIV 1 PLL 4= 57
RESET_S HIA X i BIC/D i% 3 %

IDSEL [5:0] LTIAN A IDIV Y, Yl 1~64
FBDSEL [5:0] LI AP FBDIV 18, i 1~64
ODSELA[6:0] LI ZhA ¥t ODIVA,Ji[H 1~128
ODSELB;[6:0] LI ZAs 1| ODIVB, i 1~128
ODSELC[6:0] HIA ¥ ODIVC, JiH 1~128
ODSELD[6:0] HIA FAs¥EH) ODIVD, i 1~128
DTA[3:0] I A EH] CLKOUTA HY dutycycle
DTB[3:0] LI A% CLKOUTB f# dutycycle
ICPSEL[4:0] LTIPUN FAEH ICP K/
LPFRES[2:0] LIPN A$EH LPFRES K/

PSDIR LETPN ENASTEHIFAL AL B T7 ]
PSSEL[1:0] PN B AR AL A2 iR kB
PSPULSE LETPN BNAS T I A A% B ol
ENCLKA

NG fih s I b
ENCLKD

CLKOUTA Linga A TEIERN B RO

DS117-2.9.5
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3 ZN A 3.10 if
it 1 44 F% e e
CLKOUTB Ll B s B (BRI
CLKOUTC Lingan C HER B CGERID
CLKOUTD fa oy BRGREINEIRTHINGE )
PLL FIZFE R E1E 5 TL)UJFLB PLL HT%EP**EiMau)\ Wy umi_u%
L LM ERNMES . SENAMES BEWEES. PLL FIGUES

DL AN PLL &A51E 5 B BB H N, HzT DL gek fzﬁﬁéﬁaﬁw
T EIEREME S B B S

GW1NR-2 #3441 PLL MEREIE S5 %K 4-21 BRI ES L.

PLL wI % N8 CLKIN BEAT S50 5 8 CRE A A 45D , i 5 A R an T -
fCLKOUTA = (fCLKIN*FBDIV)/IDIV

fVCO = fCLKOUTA*ODIVA

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

e hwNE

fCLKIN A% N\ i 4 CLKIN #i% .
fCLKOUTx: x=A/B/C/D, >y A/B/C/D i (1% H i i,
ODIVx: x=A/B/C/D, Jy A/B/C/D ifii& 1k 435 2 50

e fIN_ODIVx: x=A/B/C/D, Jy ODIVx i NI Eh A2, ERIA fvco, SRR 44 SEBr i ki
B

o fPFD Jy PFD %44, fPFD ft/MAR /T 3MHz.
B AT 5T 4% IDIV. FBDIV. ODIV S5 51 M52 (i o (5 2

3.10.3 SRR §h

DS117-2.9.5

GW1INR &% FPGA 7= 5 1 = g i b HCLK 7 LASZ FF 110 578 i i 1 A 4k
PALH, &L T TR HE A 8 [F 20 B AL s Dk, HCLK 7R i
K 3-35. & 3-36. & 3-37 }2 3-38 ffiir.
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3 A2 3.10 B4

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

I/0 BankO

equeg o/l
—
Pyl
ueg O/l

I/0 Bank2

[ JoBank [[]Hcik

3-36 GWINR-2 HCLK ~EHE

I/O BankO
| N N |
87 T
o
S
> =
(@]
=L R w
— g
S A
w [
L
5 B
wi
| N N |
/0O Bank?2

| |1oBank || HCLK
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3 ditl ¢ 3.1 Kk

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

1/0 BankO
| |
5L L5
w L R w©
83— — 3
y L&
| L] L |
1/0 Bank2
[ Josank []Hok
3-38 GW1INR-9 HCLK ~=E
I/O BankO
[l
5 LS
W L R W
8 — 3
Ny L&
| L |
I/O Bank2

[ JioBank [[]Hek
3.11 &k

fE% CRU A RRR 78, GWINR %1 FPGA 7= 4@ flt 7 IG5 1
KB, GH TR M fiae. BEEM eI em B HNES .

3.2 £ REEN

GW1NR #%1 FPGA 77t h i & — L KRR BN MY, HEER
BA R A B, WTHIE R DRSS B AL s b R B, CFU M 1/0
Ry A7 A 220 AT DAL R
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3 Zify s

313 wiEACE

3.13 {RiEELE

GW1NR %% FPGA 7= /i 37 £ SRAM 42 A1 Flash 4i#2 . Flash 4nfefi
AL 35 N Flash 4w fEt 3245 541 Flash 4wfE. GWINR 281437 £F DUAL
BOOT #z, SNH ML 7 —Marikss, AP TLRER S F 2RI ER
a2 (EAMEE Flash A,

GW1INR £7%1 FPGA 7= 7 SR s JTAG BB B0k, 83
Fi o BRI GowinCONFIG FEE B, SCiF 20k 6 Mifiia: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. Fi #af5 3 4%
JTAG F1 AUTO BOOT #ix. ##41(E BiES W UG290, Gowin FPGA /=444
FEE & FAH-

3.13.1 SRAM %&i%

GW1NR %% FPGA 7/ 1) SRAM 4wfs, Rk b G 75 i B FEd
B .

3.13.2 Flash Z&#2

Flash 4w A% B0 BC & Bs 47 00E /N Flash #t6. FHG, BCESIEMN A
N Flash Hr0/%i% %] SRAM LB H0 . £ F S 8L N BRI AT 58 Ao 1
BoE, XAACE 7oy “Pus s 20/ 5 230 7.

GW1NR %51 FPGA 7 it B iR A EH TN 1 JTAG iZ WAL S iR Re %, BI
T SCRFAEA I TARRGS SO0~ EE JTAG £ M4+ N Flash B¢
ShER Flash (AR, g feid FE & n) A2 IR S (O BC B IR H TAF, WAE5e
i, R RECONFIG_N RTS8 sAELETH 2. IERFIEIE & B T4
LRI TR AE T AN E T B3 BT

GW1NR %1 FPGA 7= il S 7405 Flash Zm A A0SR SR,
g(E K2 W UG290, Gowin FPGA /=42 4 FEHE B -F

3.14 R A&

DS117-2.9.5

GW1INR #%1 FPGA F= Nk T —/N A N mdi, i #E 8 MSPI 4y
FERL SR LI Bh .

Fr SRS LU PR AR ah R, B RE TAESE, kA
%7k 64 Pt e

GW1INR-1 #3450 H i mr Doad it an ~ A =-S5 2.
fou=240MHz/Param.

GW1NR-4 2345 H i spaieg oy DUud it an A= E 45 2.
fout=210MHz/Param.

GW1NR-2/9 2844 H Bl B A m] DUE R an F A Xt 545 3.
four=250MHz/Param.

!
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34N A 3.14 Fi R

® R Param NICEZHL, JEHIN 2~128, A CFFERL.
% 3-13. %K 3-14 Je3% 3-15 5125 1 [y N en R/ i, inER A

$ae KA B 250 ) i tH /N A
#& 3-13 GWINR-1 /RS #R A0 H SR E IR
5 HIES 50 i B e
0 2.4AMHZ!" 8 7.5MHz 16 15MHz
1 5.2MHz 9 8MHz 17 17MHz
2 5.5MHz 10 8.6MHz 18 20MHz
3 5.7MHz 11 9MHz 19 24MHz
4 6MHz 12 10MHz 20 20MHz
5 6.3MHz 13 11MHz 21 40MHz
6 6.7MHz 14 12MHz 22 60MHz
7 7MHz 15 13MHz 23 120MHz2
& 3-14 GWINR-4 F A &R A H S0 % I
f e fE S 1 SIE
0 2.1MHzZ!" 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[2
& 3-15 GWINR-2/9 F N SR 302 %0
i IES i SHES R e
0 2.5MHz" 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz?2
!
o [1] Bl h

o [21AiE T MSPI gife i

DS117-2.9.5
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4 4.1 TR

S

!
®  SEUAEHMERE I AR AT L ARG P v = a1 H AR 2% K T A Vi I P i A
W%, W REARIERTA S A REAE ) TAR SR L TARVE R G 0L R IR % TAE.

4.1 TE%H

4.1.1 xR AIEHE

= 4-1 B HZRAKIEE

B g wAME | KA

v LV Wi A% i -0.5V 1.32V
o UV A% LR 05V | 375V

Vceo I/O Bank HJFHJE -0.5V 3.75V

Veex B YRR -0.5Vv 3.75V

Storage Temperature B IR -65°C +150°C

Junction Temperature gl -40°C +125°C
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4 B ERE 4.1 TAESA

412 ETIEEH
T 42 EETIEGHE
EAS it H/ME IZPN:|
Ves LV RRCAAZ HLE 1.14V 1.26V
UV WAt HLE 1.71V 3.6V
Vecox /0O Bank Hi i A& 1.14V 3.6V
Veex B H s 2.375V 3.6V
Ticom S (Rl gr) 0C +85°C
Tunp gEIR (TR 2K) -40°C +100°C
7E!

o  NEF M A i i £ BiES % UG804, GWINR-1 #1f Pinout 4, UGS805,
GWINR-2 #4f Pinout FH. UG116, GWINR-4 £ Pinout FH #7 UG803, GWINR-9

2L Pinout FHf
4.1.3 BiF EARER
F+ 43 BIFEEARE
EA7 S ik s e/ ME BLRE - YNE]
WL B AR GW1NR-1 1.2mVigs | - 40mV/ps
Traup (Power supply ramp
rates for all power GW1NR-2/4/9 0.6mVigs | - 6mVips
supplies)
Trave vcox | VCCX _ETFREZR GW1NR 0.6mVips | - 10mV/us
Travp vecio | VCCIO EFHfR GW1INR 0.6mV/pys | - 10mV/us
4.1.4 FHIEEIFYE
= 4-4 PRIER R
B4 ik A /O 27! YNEL
By NI FELA
Ihs (Input or I/O leakage current) 0<Vin<Vi(MAX) Vo 150uA
fign NI LA TDI, TDO,
lns (Input or /O leakage current) 0<Vin<Vin(MAX) TMS,TCK | 190UA
4.1.5 POR %%
R 4-5POR HESH
B it 4 Fx /MA YN EL
POR i | LSRR BT vee 0-75 !
H Power on reset voltage of VCCX 1.8 2
Vee VCCIO 0.85 0.98

DS117-2.9.5 52(68)



http://cdn.gowinsemi.com.cn/UG804.pdf
http://cdn.gowinsemi.com.cn/UG805.pdf
http://cdn.gowinsemi.com.cn/UG805.pdf
http://cdn.gowinsemi.com.cn/UG116.pdf
http://cdn.gowinsemi.com.cn/UG803.pdf
http://cdn.gowinsemi.com.cn/UG803.pdf

4 S HE 4.2ESD PR
4.2 ESD gk
%% 4-6 GWINR ESD - HBM
et GW1NR-1 GW1NR-2 GW1NR-4 GW1NR-9
QN88 - - HBM>1,000V HBM>1,000V
MG49P/MG49G/MG49PG - HBM>1,000V
MG81 - - HBM>1,000V -
MG100P/MG100PF/MG100PA
/ MG100PT/ MG100PS - - - HBM>1,000V
LQ100G HBM>1,000V | - ; ]
LQ144 - - - HBM>1,000V
FN32G HBM>1,000V | - ; ]
QN32X HBM>1,000V | - - -
EQ144G HBM>1,000V | - - -
QN48X HBM>1,000V | - - i
2% 4-7 GWINR ESD - CDM
Bk GW1NR-1 GW1NR-2 GW1NR-4 GW1NR-9
QNS88 - CDM>500V CDM>500V
MG49P/MG49G/MG49PG - CDM>500V - -
MG81 - - CDM>500V -
MG100P/MG100PF/MG100PA
/ MG100PT/ MG100PS - - - CDM=>500V
LQ100G CDM>500V § ; ]
LQ144 - - - CDM>500V
QN32X CDM>500V - ; -
FN32G CDM>500V - ; -
EQ144G CDM>500V - ; -
QN48X CDM>500V
4.3 DC BS54
131 #B TEEE DC RS
F* 4-8 HETESEEINR DC B S5
LA i %A w/ME WAE | &KME
/0 iy NI FLIR Veco<ViN<ViH(MAX) i - 210pA
he,hm (Input or 1/O
Ieakage) OV<V|N<VCCO - - 1OHA
/O Fi B
lpu (/0 Active Pull-up | 0<Vin<0.7Vcco -30pA - -150pA
Current)
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4.3DC M A

ZFK iR A B/ME WRME | RN
/0 TR
Ipp (/0 Active ViL(MAX)<ViN<Vcco 30upA - 150uA
Pull-down Current)
SR FHIC P
ESgsd=EV
IHLS (Bus Hold Low Vin=ViL(MAX) 30uA - -
Sustaining
Current)
SV ARFE LI
FRer i
leHHs (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)
SR L P
i IR
| = VNSV - -
BHLO (Bus Hold Low 0<sVinsVceco 150pA
Overdrive Current)
SRR P
i IR
| = 0=ViNsV ; ; ]
BHHO (BusHoldHigh INSVcco 150pA
Overdrive Current)
SRR il A s I
VBHT i % (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
/O HL %%
C1 (I/O Capacitance) SpF 8pF
Vcco=3.3V, Hysteresis= HIGH - 500mV | -
Vcco=2.5V, Hysteresis= HIGH - 300mV | -
Vcco=1.8V, Hysteresis= HIGH - 150mV | -
Vceco=1.5V, Hysteresis= HIGH - 80mV -
. Vceco=3.3V, Hysteresis= H2L - 250mV | -
H R eco o
v (Hysteresis for Vcco=2.5V, Hysteresis= H2L - 150mV | -
YT Schmitt Trigge Veco=1.8V, Hysteresis= H2L | - 75mv | -
i t
inputs) Veco=1.5V, Hysteresis= H2L ] 50mvV | -
Vcco=3.3V, Hysteresis= L2H - 250mV | -
Vceco=2.5V, Hysteresis= L2HI - 150mV | -
Vceco=1.8V, Hysteresis= L2HI - 75mV -
Vceco=1.5V, Hysteresis= L2HI - 50mV -
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4 B RRE 4.3DC B KR

4.3.2 BA7SHR
F 49 BSHR
i1 75
Bt w75 fiik miryen | 2O
lcc Core HLE LI (Vec=1.2V) LV 1.8
GWI1NR-1 ——
lcco /O Bank HL i FL3i(Veco=2.5V) LV 0.8
lcc Core HLJFH(Vec=1.2V) LV/UV 1.5
GWINR-2 | lcex Veex B LI (Veex=3.3V) LV/UV 0.6
lcco I/0 Bank FEJ5 FLiL(Vcco=2.5V) LV/UV 1
lcc Core LY (Vec=1.2V) LV/UV 2.8
GW1NR-4 | lcox Veex HUIE LI (Veex=3.3V) LV/UV 1.15
lcco I/0 Bank HEJ# HLE(Veco=2.5V) LV/UV 0.55
lcc Core HJFHL(Vec=1.2V) LV/UV 35
GWI1NR-9 | lccx Veex HLIE HLI (Veex=3.3V) LV/UV 5
lcco /0 Bank Hi.J5 H1i7 (Veco=2.5V) LV/UV 2
!
[ 49 R RITIREN Co HF(EIEIE N 25 CI I SR (A
*  [2%TFHEEEA F 4 Flash £ GWINR-1 8844, H Icc A 2.8 mA.
4.3.3 WIETHHBR
R 410 HIETHBER
A iR FRA | HKME (mA)
GWINR.1 4iFE Flash i Core HL i (VCC=1.2V) LV A 4.8
A% Flash 5} 1/0 Bank HLJE HL 3 (Veco=2.5V) LV A 2.8
4ifE Flash i} Core HLJF I (VCC=1.2V) LV A 2.19
GWI1NR-2 a2 Flash B Veex B AL (Veex=3.3V) LV A 12
4 #2 Flash i} 1/0 Bank HJE H i (Vcco=2.5V) LV A 2
4ifE Flash i} Core HLJEHI(VCC=1.2V) LV A 2.19
GW1NR-4 TS Flash I Veex B HLIL (Veex=3.3V) LV A 12
#i 2 Flash I} 1/0 Bank H3 i HL /i (Veco=2.5V) LV A 2
YmFE Flash i Core HLJFHEL(VCC=1.2V) LV fiiAs 2.19
GW1NR-9 ZWTE Flash I Veex B HLI (Veex=3.3V) LV A 12
% FE Flash I} 1/0 Bank HLIE HEIE(Veco=2.5V) LV BRA 2

!
K 4-10 P HRME DY H IR T AT g A T 80 AL iR K AE
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4.3DC M A

434 I/O #HEETIEHHE
£ 4-11 /O WETIERE
o 3T AT Veco(V) AT AT Vrer(V)
BAME | AYAE BAE | BME HAME | ROKME
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_lI 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.465 1.3 15 1
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_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 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D Il | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D Il | 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
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 M A

4.3.5 Bii I/O DC BS54

& 4-12 85 /O DC RS 45

o Vi ViH VoL VO.H loL lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 8

LoMOS33 03v 08V 2.0V sev| Y Ve 04V 12 12
24 | -24

02V | Voco02V | 0.1 | -0.1

4 4

8 8

LVCMOS25 | -0.3V | 0.7V 1.7V ey 0N Ve 0V E T
16 | -16

02V | Veco-0.2V | 0.1 | -0.1

4 4

04V | Voco04V | 8 8

LVCMOS18 | -0.3V | 0.35*Vcco 0.65"Vcco | 3.6V TERIET
0oy | Veco02V 01 |01

0.4V Voco-04V 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 8 8
02V | Veco-0.2V | 0.1 | -0.1

0.4V Veco-04V |2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 6 6
02V | Voco02V | 0.1 | -0.1

PCI33 0.3V | 0.3*Veco 05eco | 3.6V 0.1*Veco 0.9Veco | 1.5 | -0.5

SSTL33_| | -0.3V| Vger-0.2V Vrert0.2V | 3.6V | 0.7 Veco-1.1V | 8 8

SSTL25_| | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V| 0.54V | Voco-0.62V | 8 8
SSTL25 Il | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V| NA NA NA | NA
SSTL18 Il | -0.3V| Vrer-0.125V | Vrer+0.125V | 3.6V | NA NA NA | NA

SSTL18 | | -0.3V| Vrer-0.125V | Vrer+0.125V | 3.6V | 0.40V | Veco-0.40V | 8 8

SSTL15 | -0.3V| Vrer-0.1V Vrert 0.1V | 3.6V | 040V | Veco-0.40V | 8 8

HSTL18 | | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 040V | Veco-0.40V | 8 8
HSTL18 Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA

HSTL15 1 | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 040V | Veco-0.40V | 8 8
HSTL15_Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA
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4 LRI 4.4AC JFRARIE
=
4.3.6 4 I/O DC BS54
* 413 £4 /O DC B S5t
AR ik WA %A AN | A BR | B
LETDANGEVEN
Vina,Vins (Input Voltage) 0 - 215 |V
P X YNGR Half the Sum of
Ve (Input Common Mode Voltage) | the Two Inputs 0.05 i 2.1 v
. \ . . Difference
AN AI
V1HD ﬁ?eiﬁrjé\klj; R (Differential Input Between the Two | £100 | - - mV
Inputs
. Power On or
N 1\ FLI (Input Current) Power Off - - +20 | pA
i HA = FLF-(Output High Voltage _
Vo for Vop or Vow) Rt =100Q - - 160 |V
i H1 i FEL P (Output Low Voltage _
VoL for Vop of Vow) Rt =100Q 0.9 - - \
ZEA5 4 R (Output Voltage (Vop - Vow),
Voo Differential) Rr=1000 250|350 1450 | mV
ZE ARG H LR (AR AT
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos 41 22985 (Output Voltage Offset) (FevTc:1S(;/(§)M)/ 2 114125 120 1375 Vv
% HH 2245 {k (Change in Vos
AVos Between High and Low) i i 50 mv
~ . Vop = OV 7 %4
I 5 A . - -
S oL FL e 15 mA
4.4 AC <5514
4.4.1 CFU %514
& 414 CFU R F&#
" HEER e
7K ik — ¥
Min Max
tLuTta_cru LUT4 ZEIR(LUT4 delay) - 0.674 ns
tLuts_cru LUT5 #£iE(LUTS5 delay) - 1.388 ns
tLute_cru LUT6 ZEIR(LUTS6 delay) - 2.01 ns
tLut7_cru LUT7 #EiE(LUT7 delay) - 2.632 ns
tirs cru | LUTS ZEIR(LUTS delay) ] 3254 | ns
. L o O LA 1
tsR cru EM]’EM@JE@%&%U Hi i) (Set/Reset to | 186 ns
Register output)
: D B A L -
tco_crU b 31 25 A7 25 % HH I 1E] (Clock to Register | 0.76 ns
output)
DS117-2.9.5 58(68)




4 B 4.4AC FFIHEE

4.4.2 BSRAM Fx=4514
%% 4-15 BSRAM FIFE&#
fr >k Z‘@E%g& AW
LR iR Min T Max FAA
t60AD. BSRAM 4 281) 452 b 1k /508 B HE B TR (Clock to ] 5.10 ns

output from read address/data)

s 1| 2577 284 HH BT
tcoor_Bsram i ﬁjﬁ%ﬂﬁ{ it} 17 (Clock to output - 0.56 ns
from output register)

4.4.3 DSP FFE4514
& 4-16 DSP &%
K WA ﬁg%ﬁ ¥ fir
in Max
tcom psp I b 24\ 7 A7 2R IR ] (Clock to output | 480 | ns

from input register)

b B9 /K 2 A7 2% 1 B 8] (Clock to output
fooer pse from pipeline register) 2.40 ns

I b 34 A7 AF 4R FRIN 18] (Clock to output |
tcoor _psp from output register) 0.84 ns

4.4.4 Gearbox FFx4F4
% 4-17 Gearbox I F 2%
A e EiiTpa /ME B
FMAXippr 2:1Gearbox #i A\ 10 H K HATH % 600 Mbps
FMAXipesa 4:1 Gearbox ¥\ 10 f KEEATIHERE 800 Mbps
FMAXipesx 8:1/10:1 Gearbox i\ 10 H K ATIHERE 1000 Mbps
GWI1NR-1/4
FMAXoppr 1:2Gearbox #iith 10 H K HATHZ 600 Mbps
FMAXosera4 1:4 Gearbox #ith 10 f KHATIHZ 800 Mbps
FMAXoserx | 1:8/1:10 Gearbox #iiH 10 f K H AT IH R 1000 Mbps
FMAXippr 2:1Gearbox i\ 10 i K ATHAR 600 Mbps
FMAXipesa 4:1 Gearbox $ii A\ 10 f KHFATHZE 800 Mbps
CWINR-S FMAXipesx 8:1/10:1/16:1 Gearbox fii \ 10 F KH4T# % | 1200 Mbps
FMAXopbr 1:2Gearbox fith 10 H KHFATIHEZE 600 Mbps
FMAXoseRrs 1:4 Gearbox %t 10 f KHATIHER 800 Mbps
FMAXosERx 1:8/1:10/1:16 Gearbox #i i 10 f KHATIHEZR 1200 Mbps
!
° L%/f[;S 1O # ] LLIA S 1Gbps, {HAZIEER 1:4 1:2 WHe, P58 B Al Ak AR BIH 5 1)
HE.

® Driver=3.5 mA.
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4 B RRE 4.4AC FFIHEE

= 4-18 35 10 Fmax

2% FEmax
% /IME (Mhz)
DriverStrength = 4mA DriverStrength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
!
® ik loading v 30pF HL% .
4.4.5 BH$hF0 /O FR it
T 4-19 SMERFF R
-4 -5 -6
ZFR : : :
Min Max Min Max Min Max
HCLK Tree delay 0.8 14 0.5 1.2 ns TBD
PCLK Tree
delay(GOLKO~5) 1.4 2.6 1.0 2.2 ns TBD
PCLK Tree
delay(GOLK6~7) 1.8 3.2 1.4 2.9 ns TBD
Pin-LUT-Pin Delay 34 5 3 4.5 ns TBD
4.4.6 AR T X
£ 4-20 ARSI TS
ZFR T B /M LRl O NIEN
SRR T GW1NR-4 99.75MHz 105MHz 110.25MHz
. (0~+857) GW1NR-1/2/9 118.75MHz | 125MHz 131.25MHz
MAX B R GW1NR-4 94.5MHz 105MHz | 115.5MHz
(-40 ~+100°C) GW1NR-1/2/9 112.5MHz 125MHz 137.5MHz
toT o H B s e 43% 50% 57%
topurr BB RS 0.01UIPP 0.012UIPP | 0.02UIPP
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4 S HE 4. 4AC JF A5
4.4.7 R T FFE
£ 4-21 TN
2t TH L TR B/ME I NEN
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/l6 PFD 3MHZ 400MHZ
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/l4
VCO 320MHZ 720MHZ
CLKOUT 2.5MHZ 360MHZ
CLKIN 3MHZ 400MHZ
C7/16 PFD 3MHZ 400MHZ
C6/15 VCO 400MHZ 800MHZ
CLKOUT 3.125MHZI" 750MHZ
GW1NR-2
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 640MHZ
CLKOUT 2.5MHZ 640MHZ
!

DS117-2.9.5

®  [1]AN[RIMEE ffe /)N AR AT BEAN[R], A SEBIE 2 fe /)y VCO i i A /128, B 3.125MHZ
/ 25MHZ; B/C/D 818 5 ZARYE AL 5 IR (S BRI, A5 AGIRNAT A G iE 5L,
PRI R /128
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4 HURFE 4.5 HI INAF A Uk

4.5 A RPIRFER S

451 DC BB 54314 1
(Ty =-40~+100°C, Vcec = 1.08~1.32V, Vcex = 1.62~3.63V, Vss = 0V)

< 4-22 A AIATE DC S
=N} Wake-up
0 %%\/ AN - £

4 e e M

OB L (wi /N, 2 100%,

25n8) 219 |05 mA | NA VIN= “1/0°

B loc:? 0.1 12 mA | NA

BB 0.1 12 mA NA

LR A 0.1 12 mA NA
XE=YE=SE= “1” , YIE T=Tacc

_— . F| T=50ns 2 [a], /O FIHHA

3+ j;t‘ N7y X Rt

éfs?fib‘z%{;w lcz | 980 |25 | pA | NA OmA. T=50ns ZJ&, MR
2RI, /O I HI A FE
WAL

N Iss 5.2 20 HA 0 Vss+ Veex M Vee

E!
o [1IXELHUE N ERCT- I A, WAt IR E 2 T % P38 A
®  [2llcct TE Trew AN A T4 A T 5
- AFF Thew< Tace
- Thew = Tacc
- Tacc<Tnew - 50ns: lcc1 (new) = (lcc1 - lcc2)(Tace/Tnew) + lcc2
- Thew>50ns: lcc1 (new) = (lcc1 - lcc2)(Tace/ Tnew) + 50Ns*lcc2/Thew + IsB
- t>50ns, lccz=Iss
o [3]M wake-up time [{ZHZIFF4E Vee %2R T 1.08V.

4.5.2 Bt FF&¥ 156
(Ty =-40~+100°C, Vce = 0.95~1.05V, Vcex = 1.7~3.45V, Vss = 0V)
= 4-23 P NFEN FSH5IR
i Daki S S e e /ME S NEN <K 2
WCA1 - 25 ns
TC - 22 ns
Uj IEJ Hﬂ‘ I‘ETJ 2 BC Tacc3 - 21 ns
LT - 21 ns
WC - 25 ns
S R % B BOH A7 i 2 SIS () Thvs 5 - us
BE A7t DR BRI [A] Tovh 5 - us
FHE ATt DR AR T [B) (CRE AR 422 B ) Trvht 100 - us
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4 HAERHE 4.5 B 7 A F AR
EPak =y ‘ ZH (57 /ME NI LEE (A
B AT 2 2 A2 28 ST [ Togs 10 - us
Y AR IR RN (] Togh 20 - ns
B [A] Torog 8 16 us
5 HE A& I ) Twpr >0 - ns
PR PR IN (7] Twhd >0 - ns
M55 S R R L ] Teps -10 - ns
SE F| 1A g ST [H] Tas 0.1 - ns
SE Jik{H 1 1y HL P (] Tows 5 - ns
Hivik/EE 2 LI TR Tads 20 - ns
b kS DR N [1) Tadh 20 - ns
B PR I [8) Tan 0.5 - ns
WCA1 Tan 25 - ns
R (A = : =
1] 3 BC 21 - ns
LT 21 - ns
wcC 25 - ns
SE Mk IS HL T[] Tows 2 - ns
PR I ] Trov 10 - us
B A7 B ] Th* - 6 ms
PR ] Terase 100 120 ms
R YERRIN (7] Tme 100 120 ms
i B BB ) Wake-up i [R] Twk_pd 7 - us
GUIRZSEENL Tsbh 100 - ns
Ve EE LI ] Tos 0 - ns
Veex PREFI [a] Ton 0 - ns
E!
o [1[IXLLUEE AT RER A
o [2IXELHUE M AR, TETBRARA b U
e [3]fE15 5 XADR.YADR.XE 1 YE 15 5 H X5, Tacc KIFFUHES 8]y SE 155 1 L FHE
B £ dlE DOUT B fRAT BLEITE T — U BN S T4
o [A]Tn I I SHRAE UG BB T — R EEBR A AT RS 18], [ —ANbhk e T —k
BB AR S NI [ — MEAE SR ICTE T — IR B Z AT B S NI o X FHIR
il T A R
o [SIFTAMIBEAA 1ns () EFHEHFEIAN 1ns [T FEA A A5
o [61#%Hil{Z5 X\ YADR. XE 1 YE {5 5 7% 2 /D {REF Tace HIN 8], Tace M SE ) EFHE
AEFF4R
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4 W 4.5 HI INAF A Uk

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

XADR

XE

YADR

b 4

& 4-2 GWINR F P INERIERIERFF

SE

ERASE

Twhd

—
XADR
—p TP

XE LA

YADR

YE

DIN

PROG 7 it - LI

NVSTR - i Iy L A
& 4-3 GWINR F RIRFBR R IERF

YE

SE o

¥ADR

YADR

XE _4} o

ERASE *‘x Twh
Twpr Tnvs

Terase A Tnhv o, Trdov
Ll el

- X

NVSTR % T
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4 B RRE 4.6 JwFE4% 1IN bRk

4.6 HRIZFE O FERE

GW1NR %1 FPGA 7=} GowinCONFIG fi B £ ik 6 Fh, 55
HEshER . s, MSPI £, SSPI .. CPU # .. SERIAL £
R, EQEEIES W UG290, Gowin FPGA /=4 43 200 B -F .
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http://cdn.gowinsemi.com.cn/UG290.pdf

5 BT IRE R

5.1 84

5.1 sgtFar&

Varll |
®!

5%%14% BiER

a4 7K 5-1 ) Bl 5-2 B

KT HEMEIE R LEEER, 5% 2.2 - IMEEAIER K 2.3 HEE LR,

A T] 38 B 25 2% 1) /N 2 B4 @ (Little Bee®) 5 itk 284 A1 R BRO SR e g 433 FE AN [F] o

iz mE GWANR #7571 FPGA 7= fhid FE 25 2R - X Ubs bR, an C6/15, CT7/16 5. it F
i 306 R FH ) A b b v, T DATR] — 385 ] DA Ja] B 3 A2 3 a2 ol 2 FH (1) A sk )32 FH (C)
TVt iR B 100°C, RiMb g i sl B 85°C,  JI LA Rl — 5 F 8 75 b 9 5 F Hhos 2
T T, A TV N R R A 2 R 6.

5-1 3k PSRAM S {E& & 75 3%-ES

Product Series —

GWI1NR

Core Supply Voltage

LV 1.2v

uv 3.3V
Logic Density
11,152 LUTs
4 4,608 LUTs
9 8,640 LUTs

DS117-2.9.5

GWINR - XX X XXXXXX ES

L Optional Suffix

ES Engineering Sample

Package

QN88 (QFN88, 0.4mm)
QN88P  (QFN88P, 0.4mm)
QN48G  (QN48G, 0.4mm)
MG81P  (MBGAS81P, 0.5mm)
MG100P (MBGA100P, 0.5mm)
MG100PF (MBGAL100PF, 0.5mm)
MG100PA (MBGA100PA, 0.5mm)
MG100PT (MBGALO00PT, 0.5mm)
MG100PS (MBGA100PS, 0.5mm)
LQ144P (LQFP144P, 0.5mm)
FN32G (QFN32G, 0.4mm)
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& 5-2 GWINR 45 75 E-Production
GWINR - XX X XXXXXX CX/IX

. . Grade
erc\)/(i;th Series C Commercial
Core Supply Voltage | Industrial
LV 1.2V Speed
OV 3.3V 4 Slowest /5 /6 /7 Fastest

. . Package

Logic Density QN88 (QFN88, 0.4mm)
11,152 LUTs QN88P  (QFN88P, 0.4mm)
22,304 LUTs QN32X  (QFN32X, 0.5mm)
44,608 LUTs QN48X  (QFN48X, 0.5mm)
9 8,640 LUTs

MG49P  (MBGA49P, 0.5mm)
MG49G (MBGA49G, 0.5mm)
MG49PG (MBGA49PG, 0.5mm)
MG81P  (MBGA81P, 0.5mm)
MG100P (MBGA100P, 0.5mm)
MG100PF (MBGAL00PF, 0.5mm)
MG100PA (MBGA100PA, 0.5mm)
MG100PT (MBGAL00PT, 0.5mm)
MG100PS (MBGA100PS, 0.5mm)
LQ100G (LQFP100G, 0.5mm)
LQ144P (LQFP144P, 0.5mm)
EQ144G (ELQFP144P, 0.5mm)
FN32G  (QFN32G, 0.4mm)
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o
GOWINEE

Part Number ——» GW1NR-LV4LQ144C6/I5
Date Code ——» YYWW
Lot Number ——p LLLLLLLLL

GWINR-LV4 <—
QN88C6/15

o
GOWINEE

Part Number ——% GWINR-LVALQ144C6/I5
Date Code’? —1» yywws
Lot Number —p» LLLLLLLLL

QN88C6/15

o
GOWINEE

Part Number ——{» GW1NR-LVILQ144C6/I5
Date Code®™ —» yywwc
Lot Number —{p LLLLLLLLL

QN88C6/15

o
GOWINEE

Part Number —» GWINR-LV2MG49PC7 /16
Date Code —» YYWWXXXX
Lot Number —» LLLLLLLLL

|

YYWW €—F—
LLLLLLLL L€——

GWINR-LV4 «—F—

YYWWB €<—F—
LLLLLLLL L€«—

GWINR-LVY «—F—

YYWWC €«——
LLLLLLLL L €——

Part Number!!

Date Code
Lot Number

Part Number!!

Date Code?
Lot Number

Part Number"

Date Code®
Lot Number

Part Number™™ —» GWINR-LV2
Part Number™! — MG49PC7/I6
Date Code — YYWWXXXX

Lot Number —» LLLLLLLLL

o [MLEAEHE—ITHE 47N “Part Number”;
o [2] B AL (¥) Data Code J& i in—f7 fRAKRIN “B” ;
o [3] C huA %t Data Code J&d i —frfi A bRiR “C”.
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