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- XFFRAENERAE

- ¥ AUTO BOOT #il DUAL BOOT # s =

YR AT B A
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*x 21 FRiERYIR
RF GWINR-1 | GWINR-2 GW1NR-4 GW1NR-9
B IT(LUT4) 1,152 2304 4,608 8,640
2304
A7 (FF) 864 (FF+Latch, H: th | 3,456 6,480
FF: 2016)
SbE o
?sﬁ?&jbggmﬁ ffi 0 0 0 17,280
g%sﬁéfl\igﬁﬂmﬁ% 72K 72K 180K 468K
fé%sﬁéi%m.?%;ﬂﬁﬁ%%ﬁiﬁ H 4 4 10 26
FH 2 IR 47 (bits) 96K 96K 256K 608K
SDR SDRAM (bits) - - 64M 64M
64M(QN88P/LQ144P/M
PSRAM (bits) ) ggm(mmgp) 32M(QN88P) | G100PT/MG100PS)
(MG49PG) | 64M(MG81P) | 128M(MG100P/MG100P
F/ MG100PA)
NOR Flash (bits) 4M :\‘A'\g%%‘ég)@ - -
ek 2%(18 x 18 Multiplier) | 0 0 16 20
BiFHIA(PLLS) 1 1 2 2
/0 Bank %k 4 7 4 4
5K 110 %1 120 126 218 276
BHE (LV A 1.2V 1.2V 1.2V 1.2V
HEHEE (UV A - 1.8V/2.5V/3.3V | 2.5V/3.3V
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2.3 HRERIIR

R 22 REFQIEIIER
ESp Eyis Memory 257 K AT
QNg8 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
EQ100G
EQ144G GW1NR-1 NOR FLASH 4M 1 bit
QN32G
QN48G
MG49P GW1NR-2 PSRAM 64M 16 bits
MG49G GW1NR-2 NOR FLASH 4M 1 bit
MG49PG GW1NR-2 PSRAM 32M 8 b?ts
NOR FLASH 4M 1 bit
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*2-3 HEMZRKHF /O FRIIFE
ESES [EEE(mm) | AsH(mm) | GWINR-1 GW1NR-22 | GW1INR-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)
MG100PFI" | 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 12 - - -
EQ100G 0.5 14 x 14 75 - - -
FN32G 0.4 4x4 26 - - -
QN32G 0.5 5x5 26 - - -
QN48G 0.4 6x6 41 - - -
!
e [1] MG100PF 7£#% MG100P [{2ERt - i % 1 1k C1/C2/D2/F1/F9/ATIAG (] pinout
e [2] GW1NR-2 MG49P / MG49PG / MG49G #} 2V 7 £ 12C }% Autoboot FL B, 4
fic B B35 12C 1, SDA J SCL & I B AN Fdi.
o ;lf?ﬂﬂtiﬂ GW1NR %71 FPGA 7= i3 4 R4 57, 5 ES W 5.1 S dr
o TEHFEEIES N UG804, GWINR-1 2} Pinout F-/iit, UG805, GW1NR-2 #:{} Pinout
T, UG116, GWINR-4 #4F Pinout /it &% UG803, GW1NR-9 #&ff Pinout FJift .
e JTAGSEL_N #1 JTAG & /2 /7 &, JTAGSEL_N 5|JHIF1 JTAG F#HI 4 451
(TCK. TDI. TDO. TMS) AA[[EIf &N 110, MR PIEHE N JTAG FEMH 4 4
S E N /O IS ML . 24 mode[2:0]=001 I}, JTAGSEL N &5 JTAG Bt B 1 4
MER (TCK. TMS. TDI. TDO) AJ LAF 5 A GPIO, I K P 110 #n 1.
FEUNE Ei1ES% UG119, GWINR Z 4 FPGA 7=iin 5/ 55 B I F A
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1
1
]
’I
! PLL User Flash 108
1
/ (SER—
I/OBanko / CFU | | CFU | | CFU | | CFU | | CFU
PLL | User Flash H ’IO—BK:
CFUI———~7 [
_ CFu! - ! Block SRAM ’IO—BK:
o Block SRAM o |
Memory (—) § .fA g i 10B Memor
] CFru  ||osc |5 : CFU | | CFU | | CFU | | CFU | | OSC y
© CFU, - !
DSP I 108
CRUE=——==- ! CFU | | CFU | | CFU | | CFU | | CFU
\ I0B
1/0Bank2 \
\\ DSP I0B
\
\
‘\\ cru | cru |l cru | cru | | cru | | 10B f=——
‘\
\
\
\
\
\
\
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3 Hffr e

3.1 ZEHIHER

DS117-2.9.3

3-2 GWINR-2 EHEirERE

PLL User Flash 1oB
I0B
<«— Toplo —> CFU | |CFU | | CFRU | | CFU | | CRU
T PLL User Flash } ‘ ’IO—BK:
CFU S
| MIPI D-PHY
CFU. 5 Block SRAM RX WK:
§ Block SRAM | | Mo &
Memory (=) = CPU | [osC | Z CFU | | CFU | | CFU | | CRU | | OSC | | 1OB Memory
CFU o
CFU.
i CFU i CFU | |CRU | | CRU | | CRU | | CRU WK:
<—Bottom IO—>»
CFU | |CFU | | CFRU | | CRU | | CRU "O—BK:
CFU | | CRU | | cRU | | CFU CFU ‘ 108 K:

3-1 3 GWINR #8445 #7215 . GWAINR N & Gt ) 25505 1 (SIP),
BT B 5k GWIN &5 FPGA 7= & Memory it . 5<F Memory
O EAIER, 153 W, 3.2 Memory. &l 3-2 y GWINR-2 #4451 /R &
K, £ GWINR 5 H A S FE AL 1 Ak 7 MIPI D-PHY RX T fZ Rk
P ER PR ECR VEANE BG5S L& 2-1,

GW1INR %71 FPGA ;= i g5 f N  2 — AMZ 55 s kE 1, AELE A
HAREL(I0OB), Mk T ESBENLA g2y (BSRAM) ftl, $7(5 5 4b
itk DSP. PLL %Y. F N éndRFNH 7 N7 %R User Flash, SCHrBER S 30
IheE. WEBTTIEEE RGBS LK 2-1,

GW1NR %1 FPGA 7= S FE A (4 sl 43 o vl fic B D) 6 #J6 (CF U,
Configurable Logic Unit). fEZ8£FANEIZIEAT. FIEREHES ], AR =R
AAFATEANGIHOR R . I E ARSI T (CFUD BLE AT (LUT4) i
L FARB BB AR, A6 45 15 U7E GWINR-9 28407 35 .
TEYIME B2 W, 3.3 AL B ThAg 8ot

GW1INR #%1) FPGA 7= 5 1) 110 BIR AR (E 2441l LA Bank N A7
R4y, XU /O WIEE4 5 SDRAM &5 B BB (T BURAA 4%, 4 110 %R
FEEH R, 110 RIS ZREPAE, SRS E T/ER R, SDR TAERHR
FIiEFH DDR #. VE4H{E EiE S W 3.4 B \Fa ik,

GWINR %1 FPGA F= i HUIR S VLA 2 (BSRAM) 7E231F
W RATHES . — BSRAM K& & K/NA 18Kbits, SZHFZ R & 5 20!
PRUERER. VR4S BiES W 3.5 HUlR B S BN LA Bepsidh

GWINR #%1 FPGA P2 Ik T H PN IR, fEBfdeA~SER. ¥
Az BiEZ W, 3.6 P INGFEREIR(GWINR-1) £ 3.7 1IN B E
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3 Hffr e

3.2Memory

(GW1NR-2/4/9).

GW1NR %741 FPGA 7= i Fh Wik | 30745 S A BEAiH DSP. DSP 7E4%
ENEIZ AT HES, &4 DSP & AN EHot, AR SR IoE S AN ETN
1%2%(pre-adders), A~ 18 {7 13y &% (multipliers) fll— /N =H NI B AR /2
HIZH B I0(ALUSS). TEAIME EiES L 3.8 i s S b PR
!

GWINR-1. GWINR-2 FASCRFH TS 5 A A DSP 515

GW1NR %741 FPGA 7= 8/ itk 78R PLL %R, & =2 54K PLL
PEERAENE SR AL 0] ASEA PO Bh AR, @I e B AN 5] i 2 800a] DAIEAT Ik () 45
KR (A H0) AR, (52 LS ThEE. [N P2 5 N ik e g A
AR, X 2.5MHz 3| 125MHz [ 8P 4IRE R, A MSPI e R B A
AIRGERTBh . A AR IRSE AL AT G A B B B, B RS FE RTIA £ 5% . FEAIE
BiEZ 0 310 e, 3.14 A N k-

GW1INR-2 2¢ (24 4% MIPI D-PHY RX IP, [FIH} 37 H#4% MIPI
D-PHY RX TX IP, #41{5 2152 % 3.9 MIPI D-PHY(GW1NR-2).

A, FPGA SN E T F & BIn e 4t (CRU, Configurable
Routing Unit), & FPGA Wi A Stilife iRk R . IR E DIRE ST
(CFU) A1 IOB WiER AT B A LR YR, @ T CFU N FYE AT I0B 3
[P TYR . AR TR AT EL & = 2 Tk FPGA BB sh A k. teak,
GW1NR %741 FPGA 7= fik it 75 1L F I B 28 556, KT, 4
BN, DARIRFEIRTNZE . VRIS SBT3 3.0 IhEP, 3.11 K2k, 3.12
EREEN.

3.2 Memory

GWINR %1 FPGA F= A E 2%, SR Memory 1A 8 FMIZEAUA
—F, G EiES% 2.3 HEEEAIE.

3.2.1 SDR SDRAM

DS117-2.9.3

Y

® [{FHUWIE]: 4.5ns/5.4ns

Il 200/166/143MHz

BAEALTE: 16bits

EEZE (e

PR K R 45 14

BRI NI ER (1M x 16 bits x 4BANK)
155 G F2 25 A7 2

- MRk KR A B . 2 B 3
- REKE: 1. 2. 4, 8 EHIEE
- SR AR TR B AR
- RRBEHEFITE )R

- RREIEDRE

o Bt TIRe
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3 Hffr e

3.2Memory

DS117-2.9.3

o [ ANHET A E RHET
® 4,096 Jil i #/64ms
e 3.3V+0.3V fitHl
e LVTTL M
Ve

(L1 fEE i B 2 4-1 4axt iR
Bk

GW1NR %71 FPGA 7~ i3 1 SDRAM & —/MaEiE ) CMOS [A)5
DRAM s/, & &N 64Mb. SDRAM W #E45IU4 BANK, 44> BANK K
/A 1Mx16 bits, 554> BANK H 4096 17 x 256 %1 x 16bit )47 15 51 4 % .
YRS E N S B E R R, H Pk B R ah 7 B A 5 R K R
Al, SDRAM MR ¥ 4 B A0 K L7 4a e 5 NBOE . BN 35 B e gh
BoE a4, RERT DT s S . R ES B B E R R KSR 1. 2,
4, 8 FHE B, AT LAfEm RN A R B . (FRE E B Wi i)
RefE e AT e, TR KL NG E3. SDRAM $24t H F kil
Brohae &k AREIhRE, BeAh, R4 7 mAERINA AT, A T DOk
I AR AE R GRS BB AR -

SDRAM #: O L e Bl 3.3V, %R SDRAM ) BANK Hi T 75 25 [#] 78
3 3.3V, HUMEREIESE K 4-2 #itE TAETEH.

E o SR SR AT IP Core Generator 32 3: P #k/41E5 ) SDR SDRAM
FEHIE R P, R 1P AT LLE 3h5¢ i SDRAM L HIHL, FiE,
SRS EE, H P iR IR 2 01/ 5 i PRI AT, VRafs B 5%
IPUG279, Gowin SDRAM F#|#8/ F' 151 -
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3 GiKANH 3.2Memory

3.2.2 PSRAM

¥
DL BRI & B T MG81P. QN88P. LQ144P . MG100P MG100PEF. MG100PT . MG100PS
g

i

I8 452 166MHz

BAY5 32Mb 17 4% ]

BRI A

A5 : 8 bits

5 HE BiF RWDS

TS A M R BT

o BES) E 3T PASR

TR A RHRAE 2

RFEZ% H DPD

IXEhfE /7 35,50,100 F1 200 BX4f

gyl

16/32/64/128 755 KI5

R 278

1.8V it g 1]

!
DL HEEARE H T MG100PA. MG49P. MG49PG #%%.,
51
o [ PR 233MHz, /5 Ft &N 466MB/s
o I 32Mb {71t 4% )
o IB4rFESI H BkHT PASR
o ERHE SRR BE i
o ERKKE.: HAEr 1024bytes, #/NHF 2 bytes
!
BTG S % UG804, GWINR-1 #3F Pinout Fif, UG805-1.0 GWINR-2 ##/# Pinout
FHf, UG116, GWINR-4 #1F Pinout FH % UG803, GWINR-9 #1# Pinout FHY-
PSRAM $ [ i {1 L HELFE g 1.8V, #82 PSRAM [ BANK Hi & 7 22 5
F 1.8V, FHAMEEIESHL 4-2 7 TAEHL
w2k SRR IE B IP Core Generator 3745 P 1/ 415 ) PSRAM $2: 4]
A IP, IR ERH IP 7T LLE 35 PSRAM _EHIAIIGAE, A HESE 4
Y, F P 42 B2 1) 28 B 352/ 5 I P R AE RO AT, PE40ME BiE 278 IPUG525, Gowin
PSRAM Memory Interface IP /575

3.2.3 NOR FIASH

i

® 4AMb fEfif=t(a], BT 256 -7

® UFF SPI;

o IfEiZE: 100MHz;
- XU R AL S ATIA 160Mbits/s ~ 70MHz (2.1V~3.0V)
- W BUREAE AL 120Mbits/s ~ 50MHz (1.65V~2.1V)

DS117-2.9.3 13(67)
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http://cdn.gowinsemi.com.cn/IPUG525.pdf
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3 Hffr e

3.3 HIACE TIAEH T

- WU H R AR T ik 80Mbits/s
o IR/RE{E LRI
- B E AR WA SR
- ENEEIRE R
o /> 100,000 VK ZwFL/HE
o PUH I g AR R R
- TAZWFERE: 1.6ms;
- Sector #EFREE]: 150ms;
- BeBERRETTE]: 0.58/0.8s;
- O BERRE ] 6s/3s;
o RIGIMEEN:
- Sector: 4K 77
- Bt 32/64K FH5;
o fILII#E:
- FFHLEEE: 0.1uA;
- RITHE: 0.1uA;
o AR
- BAEEAME—T 128 f21) ID;
o HIEArffmI[E]: 20 4
Gowin #il—#EH SPI NOR Flash Interface IP, % IP N # 4t —
NMEAF AL, FH 5 SPINOR Flash & F#EAT BiZE, 52 7 VifE
TR, R4S EiE S % IPUG945, Gowin SPI Nor Flash Interface IP /475

o
3.3 AIEC EThEEHE T
3.3.1 i/t
T TR B )y i B 70 (CF U )R T 58 528 4 28 7 (CLU )2 W K i 2 S 4

DS117-2.9.3

FPGA /™ il N AZ B AR J AR BT, SN 570 m] H DY Al i B 32 4R B (CLS)
LIS N AT HE B AT 28 e (CRUDAL K, e =T e B2 R &0 5 A
MU TR R (LUT) A T /7248 (REG), F4b— NI EZ R LA &
MU EHEL, Wl 3-3 fror.

CLU [y ml i B WA R B OVid SR i a%, AT E A B
T FARZE IO N A ifds . CFU rb ] Tic B2 4R He aT M40 B F 1 5
BRBEAERR . FAREHATT, 5SS AE i e DR AR
Ko AATLL CFU ABIHATAH. .

14(67)
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3 Hffr e

3.3 HIACE TIAEH T

DS117-2.9.3

& 3-3 CFU &#)RE=E

Carry to Right CFU "

VE!

CRU

CLS3

CLS2

CLs1

CLSO

Carry from left CFU

SERG FERFRI KA L3, W FE, EHFAT o SHEEAR B Y 3 AL,

LT CFU B L4 B, W 5% UG288, Gowin A/ .15 4. 77(CFU)
JS 5
3.3.2 AL EiZigH T
AT BT B T A R . ST AR R i et

SCHL R P AR T Re -

- A ATECE IR A TS E R b A B IR R (LUTS
PIAS AT G B D RE el BCEL R 6 A B IR R (LUT6

A BRI

BAERE T LI E N —A 4 AN EHRR(LUTA), 7TACE o]

)
)

- DA FTRCE DR A AT E S — A 7 AN HRR(LUTT).

HARZ AR

J\/STTE B ) e

(P~ CLU)ATAC B R — 1 8 far A AT 4R R (LUTS8).

GEOHENTRE, R E B A B R (ALY), FIVESEELLL T IhRg:

- ks E

- PR, BRI R A A
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http://cdn.gowinsemi.com.cn/UG288.pdf

3 LRI 3.3 A ACE DAL TT

- HbRE, QR TEEL. AN HEEBRUR AR ZE HE A

- IRikdR
o (Afita

GWINR-9 23 RFbiE . e, AR AC &2 4 oI ik 16
X 4 PLEI AT i A BEN A% (SSRAM) By H SE/F i 2%

Gowin = IR HAF SCRFE AW UG A S 1 07 NS IR S BN L7 1 2
(SSRAM) HIHIGa . R EAFAifi 2% I BUHE 72060 25 1 S R ) SE RN
TiFaE

AL & ThBE Fi (CLSO~CLS2)H & & i 217 2 (REG), 4 3-4 AR .
[ 3-4 CLS PFFER~EE

—D

-~ CE
—CLK Q
— SR

-~ GSR

% 3-1 CLS P HFRERIES iR

E5% |10 | ik

D | AT EAR N 1

CE | CLK fEREM5 5, FIACE LT3 AE AR BT i e 2

CLK | BEIE S, AIECE A BT il A 5T B fid ok 2

AMEE NN, ATECE AN IhRE 2
o [[XEN

EEA=XIA

SN

S BN

To A B E A

SR

éﬁﬁﬁu,TMEﬁmT%ﬁ

o RIHE

GSR¥ 11 o mumm

o LhREk
Q O | wfrih
VE!

o [1f55 D MRS AT LUk #F —wl BL B Ihge i AR — kB Ml ] Duk#FoR A+
CRU [N PIULAEAREBY G HAEOL T, a7 asfhml LRSI AR A

e [2]CFU uffic & IhfE A i) CE/CLK/SR ¥ w] At 37 it & i %
e [3]7£ GWINR #7%I FPGA /= fh i, GSR L HiELiEH:, AiEid CRU.
[4]SR 5 GSR [ 5 %} GSR A = KA 6%

3.3.3 aﬁﬁf&%%ﬁ =
A 2 ¥ U .75 CRU [T RS 5 BALIE BTN 77 T -
o HIAMEFEIIAL: A CFU M AS 2 HL AL A JE Ik 3

DS117-2.9.3 16(67)




3 Hffr e

3.4 i N H

o MZHIATIAE: Oy CFU MM A/t 5 SRt AR, BHh CFU A HT

EE .CFU Z[ai%E#: A F CFU 1 FPGA W 3 HoB Th e B 2 18] Fl) i 42

3.4 MG ARR

3.4.1 &t

DS117-2.9.3

GW1NR %% FPGA 7 i ) 10B T ZL 404 1/0 Buffer. 1/O Z LA L AR R

FAIAT 28 BT YR B0 =N 0 . 4B 3-5 A~ NS 10B 4 i~ = i, 51 10B
FICEFE T A 110 BB ic N A A1 B), ©AITAT PARE & il —H Z 05 55T,
WA DUE N w5 5 A L E .

3-5 IOB &R =E

Differential Pair Differential Pair
A AL

" “True” “Comp” ” “True” “Comp”

PAD A PAD B PAD A PAD B

A A 4 y

A A A A

Buffer Pair A & B Buffer Pair A & B

ol
od
1a
ol
od
1d
ol
od
1a
ol

A A A A A A A

1a

O
O

10 Logic 10 Logic 10 Logic 10 Logic

nduj

<&

Bunnoy
ndino

Bunnoy |
hbRie)
indino |
Bunnoy
10
induj
Bunnoy
ndino
Bunnoy
e

<«

nduj
~ Bunnoy

Routing Routing

GWINR %% FPGA 7=+ 1IOB B REST s

#T Bank 1) Veco MLl -

% F LVCMOS. PCI. LVTTL. LVDS. SSTL LA K HSTL %5% flt 1 V-5
.

P NAG 5 LR IR T

PR AL H M5 5 RSl H IR T

ROt H{E 5 Slew Rate £,

S 1/0 AL ST ) Bus Keeper. b4/ T $iHiFH & Open Drain #iH!
T

RFINGE K -

/0 #HE Yt iEA . SDR <z LA iz DDR %5 Fifki =\,

GW1NR-9 #:/4 BANKO 32 MIPI i\ .

GWI1NR-9 234 BANK2 3Z£F MIPI % o

17(67)




3 Hffr e

3.4 i N H

e GWINR-9 %1} BANKO fl BANK2 37 £ 13C OpenDrain/PushPull % .,
KNG HER 2GS, 75% UG289, Gowin 744 F2ui /]

EH (GPIO) M/ 15H

3.4.2 I/O B EfRfE
GW1NR-1/4/9 #544-41%5 4 /> Bank, W& 3-6 fli7n. GW1NR-2 284141,
5 7 1~ Bank, WK 3-9 s, & Bank AL 1/O HYE Veco. N Y
SSTL, HSTL £ 1/O # N bR, 554 Bank 3B F AL — AN ST (1) 2 2% | K (VRer)
F P AT DLERAE ] 10B B 1 Vrer Y8 (%5 T 0.5*Veco), W ATIEFESMT T VRer

DS117-2.9.3

i N (f# F Bank AL R —A 11O & HHIE N AN VRer HIN)o
3-6 GWINR-1/4/9 I/O Bank i REE

1/0 BankO
IS
o GWINR
%
w

1/0 Bank2

Tueg O/l

[#] 3-7 GWINR-2 I/O Bank &3 REE

\ /0 Bank0 \
3 Top IS}
os) vs)
E 8
& fay
IS} 3
2 o GWINR-2 o D
=1 = S 5
X I |5
IS 3
us) @
P Q
=} >
) Bottom =
o 1/0 Bank2 |
GW1NR %1 FPGA ;=7

9LV AUV AR :

LV AA #3432 FF 1.2V Vee it R, 0] PAH 2 FH PR IDFERI 7R oK .
Veco IBIBFEE M 7F 1.2V, 1.5V, 1.8V. 2.5V. 3.3V HEH RIGEEE.
UV A gs 4 7 8 R s Bl s — e R b e, PEBEE A 7 etk fa b g, W

Wi R S RE 1.8V, 2.5V, 3.3V ALK,
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3 Hffr e

3.4 i N H

Veex 3CHF 1.8V, 2.5V 8( 3.3V fEHL .

£ GW1NR-9 #3411, BankO0 i I/0 3Z#F MIPI %\, Bank2 f#] 110 % ¥
MIPI #i Hi . Bank0 1 Bank2 ] 1/0 52 £§ MIPI 1I3C OpenDrain/PushPull %4

E!

o HIEEMER (GPIO) BUR

RNHEZR

AR S TARY

o RFEBEPZRASIFIHES LIFEIES % 4.1,

AR 11O s tHARHEXS Veco BRI 3-2 P,

PN M nk 028

& 3-2 GWINR %1 FPGA @m0 /O 2B K &5 il B

1/0 Type (%) B 2 5y Bank Vcco(V) 4yt IK B AE 71 (mA) 37 FH
MIPIL! #4y (TLVDS) | 1.2 8 FeshAT M Ab B 23 2 1
LvDS2512 #7y (TLVDS) | 2.5/3.3 3.5/2.5/2/1.25 RURS R IR O A
RSDS® 4y (TLVDS) | 2.5/3.3 2 SR AR A A

~ LCD i 7 3K 5y 5 51 3k
MINILVDSH™ 4y (TLVDS) | 2.5/3.3 2 A
PPLVDS®2 #4y (TLVDS) | 2.5/3.3 3.5 LCD 17/51 35
LVDS25E a4y 2.5 8 SR R O L
BLVDS25E a5y 2.5 16 % i R AR

I EX 51 5 A1) BX

MLVDS25E a4y 2.5 16 ;?%ggf% SEAE
RSDS25E Zr 2.5 8 FON R IR EARE AL
LVPECL33E ZEy 3.3 16 WA
HSTL18D | FEGy 1.8 8 At N
HSTL18D I a5y 1.8 8 1A
HSTL15D | a5y 15 8 1A
SSTL15D 0y 1.5 8 g
SSTL18D_| 0y 1.8 8 g
SSTL18D_I Zhy 1.8 8 e
SSTL25D | Zhy 2.5 8 e
SSTL25D I FEGy 25 8 At N
SSTL33D_| oy 3.3 8 e
SSTL33D I a5y 3.3 8 1A
LVCMOS12D a5y 1.2 6/2 AN
LVCMOS15D ZEGy 1.5 8/4 pGiLEEE AN
LVCMOS18D ZEGy 1.8 8/12/4 pGiLEEE AN
LVCMOS25D Zr 2.5 8/16/12/4 AN
LVCMOS33D ZE4y 3.3 8/16/12/4 SLILEE AN
HSTL15_| FL U 1.5 8 e
HSTL18 | FL U 1.8 8 e
HSTL18 I FL U 1.8 8 i
SSTL15 B 15 8 i
DS117-2.9.3 19(67)




3 LR 20 3.4 SNt AR
I/0 Type (%) BTG FE ) Bank Vcco(V) i IK AN BE 71 (mA) N H
SSTL18 | B 1.8 8 e
SSTL18 I B 1.8 8 e O
SSTL25 | B 2.5 8 fifigHEE
SSTL25 I B 2.5 8 1A
SSTL33 | B 3.3 8 fAfiHE
SSTL33 I B 3.3 8 1A
LVCMOS12 i 1.2 4.8 LI EEE N
LVCMOS15 i 1.5 4,8 R
LVCMOS18 B Ui 1.8 48,12 RN
LVCMOS25 B 25 4,8,12,16 )Rk
tﬁﬁgg?’?” Bk 3.3 4.8,12,16.24 S P2
PCI33 B 3.3 N/A PC flik A R4t
Note!
o [1IBLF#4E25F MIPILI/O #ith: GWAINR-2 21ff) Bank0/Bank3/Bank4/Banks5;
GW1NR-9 #:{Ff] Bank2.
o [2] GWINR-1 S FFZ 1/0 7Y,
DS117-2.9.3 20(67)




3 Hffr e

3.4 i N H

% 3-3 GWINR &%l FPGA R EFHHNMA 1O X8 K BHHERE

UOType(iN) | S Bank Voco(V) P N A
MIPI #4y (TLVDS) 1.2 % &
LVDS25 %4y (TLVDS) 2.5/3.3 4 &
RSDS %4y (TLVDS) 2.5/3.3 % &
MINILVDS #24 (TLVDS) 2.5/3.3 % %
PPLVDS #24 (TLVDS) 2.5/3.3 % %
LVDS25E FEGy 2.5/3.3 % &
BLVDS25E FEGy 2.5/3.3 % &
MLVDS25E oy 2.5/3.3 7§ &
RSDS25E oy 2.5/3.3 7§ &
LVPECL33E oy 3.3 4 &
HSTL18D_| Zy 1.8/2.5/3.3 @ @
HSTL18D_lI FEy 1.8/2.5/3.3 % %
HSTL15D_| FEy 1.5/1.8/2.5/3.3 % %
SSTL15D By 1.5/1.8/2.5/3.3 % &
SSTL18D_| By 1.8/2.5/3.3 % &
SSTL18D_I ZE4y 1.8/2.5/3.3 % &
SSTL25D_| Z=0y 2.5/3.3 o @
SSTL25D Il Z0 2.5/3.3 5 @
SSTL33D_| 5y 3.3 7& @
SSTL33D Il Z=y 3.3 3 o
LVCMOS12D FEGY 1.2/1.5/1.8/2.5/3.3 & &
LVCMOS15D FEy 1.5/1.8/2.5/3.3 % &
LVCMOS18D FEy 1.8/2.5/3.3 % &
LVCMOS25D 2y 2.5/3.3 ?‘5 &
LVCMOS33D 5y 3.3 ?‘5 &
HSTLTS | i 1:2/1 .8/2.5/3.312 * a =
HSTL18_| B 1.8 57 1.8/2.5/3.38 | % 2
HSTL18_lII B 1.8 1 1.8/2.5/3.3% | & &
SSTL15 i 1:2/1 .8/2.5/3.312 * a .
SSTL18_| B 1.8 8 1.8/2.5/3.3% | & &
SSTL18_lI L 1.8 3% 1.8/2.5/3.3B% | & v
SSTL25_| B 2.5 1§, 2.5/3.314 % v
SSTL25_1I B 2.5 5% 2.5/3.314] 4 &
SSTL33 | B 3.3 % &
SSTL33 I B 3.3 % o
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 & &
DS117-2.9.3 21(67)




3 BRI 3.4 i N\ AR

I/0 Type(#i \) BN 2 Bank Vcco(V) H(YQQEZE%?%S&I@ \%R E7: L
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 & 3
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 & @
LVCMOS25 B S 1.2/1.5/1.8/2.5/3.3 s @
'd?%gg?’?” B 1.2/1.51.82.5/33 | & 7
PCI33 B 3.3 2 =
LVCMOS330D25 B 25 % 4
LVCMOS330D18 B 1.8 % 4
LVCMOS330D15 B 15 % %
LVCMOS250D18 B 1.8 7§ @
LVCMOS250D15 BB 1.5 4 @
LVCMOS180D15 BB 1.5 4 @
LVCMOS150D12 B 1.2 % =
LVCMOS25UD33 B 3.3 % =
LVCMOS18UD25 B 25 % 4
LVCMOS18UD33 B 3.3 % 4
LVCMOS15UD18 B 1.8 7§ @
LVCMOS15UD25 B 2.5 7§ @
LVCMOS15UD33 BB 3.3 4 @
LVCMOS12UD15 BB 15 4 @
LVCMOS12UD18 B 1.8 % o
LVCMOS12UD25 B 25 % o
LVCMOS12UD33 B 3.3 % 4
Note!
o  [11LL 23 EF MIP1I/O %\ : GW1NR-2 Bank2; GW1NR-2 Bank6(fifi#%); GW1NR-9
240E1) BankO.

e [2]1%4 Vrer ¥ INTERNAL Kf, 1% I/O ZEAI) Veco N 1.5V 24 Vrer N VREF1_LOAD
A, Veco N 1.5V /M1.8V/25V 3.3V,

e [3]4 Vrer N INTERNAL i, % /0 21 Veco N 1.8V; 24 Vrer A VREF1_LOAD
i, Veco N 1.8V /25V /3.3 V.

o  [4]* Vrer %9 INTERNAL I, % /O i) Voco 9 2.5V 24 Virer 2 VREF1_LOAD
B, Veco N 2.5V /3.3 V.

3.4.3 HE LVDS &it

7 GWINR-1 28#f, GW1INR %% FPGA 7~ i i) BANK1/2/3 7 H
LVDS #ith , {H A& BANK1/2/3 A3 HF AT 100 R A 22 43 VLI FELBH . BankO
THRFT 100 R a2 2 VLR B P . 7F BANKO/1/2/3 3¢ LVDS25E.
MLVDS25E. BLVDS25E 5 Hi -2k, FE4I{E BiE 2 WL UG289, Gowin 7/ 4%
FEwEH (GPIO) M #EH.

B LVDS [ S B2 W UG804, GWINR-2 214 Pinout F /.
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3 BRI 3.4 i N\ AR

UG116, GW1NR-4 7/} Pinout 7/}, #1UG803, GW1NR-9 7/ Pinout F/f-
LVDS KA 10 7524 ER Y 100 RG24 5 B BRIV AC, it 225 1A

3'8 ﬁﬁﬂ—_( o
& 3-8 X LVDS i&it&EiEE
GWI1NR-2/4/9 :
Sender ) ) Receiver
txout+ 500 rxin+ txout+50Q rxin+
—X—150Q —X—e Logic X—() 50Q )—<—e
Q - — <
ﬁw 500 1O % > Array +/> (500 )0 j>
txout- rxin- txout- rxin-
2 A

10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %5 %4y 10 i [T i BHL N 4% 1 2
. UG289, Gowin A/ %5 FEid /i E# (GPIOI) /)75

3.4.4 1/O 2§

&l 3-9 Jy GW1INR %71 FPGA 77 i 1/0 1245 1% ¥ 5y «

& 3-9 /O 2 ~EE
TCTRL | TCFF >
GND H
» SER N
ISI
TDATA | » OUTFF »
N IODELAY
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3 Hffr e

3.4 i N H

DS117-2.9.3

K 3-10 3 GWINR 71 FPGA 7= 54 (1 1/0 B8 % NEB45
3-10 YO iIZEBMN R EE

> ClI

> DI

INFF > DIN
IODELAY

<>
» |EM IDES
1 —» Rate

Sel

GW1INR %1 FPGA 7= 5 fr) 11O 38 %8 {20 oA e it B 4 s -
FEIRIR R

K 3-11 NIEIE R IODELAY. GWINR #7%1 FPGA 7= 5 H14EE 110 46
1% IODELAY #ith, SIL$E4E 128(0~127) B IAEIR, — B HIEIR I (R Z1AN
30 ps.

[# 3-11 IODELAY ;R EHE

e

DLY UNIT
SDTAP [ >
SETN > DLY ADJ - DF
VALUE [ >
A PR I SE SR B 5 3

o A E;

o ZAIEH], AT E IEM BiHe—E i F RIS S 1, IODELAY ANfg
[ I FH T4 A

/O H#F85

K] 3-12 5 GWINR £7%1 FPGA 7= 5 #) 1/0 Zif7 a8t . GWINR &7
FPGA 7= i 1A 110 #RER AL T gt N\ 27 /725 INFF. % 271743 OUTFF
vy BEL% ) 27 A7 4% TCFF.
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3 Hffr e

3.4 i N H

3-12 GWINR H I/O HEH/REE

- D Q— =

CE

:
\r

CLK

SR

VY

i

CE w] LAZWFE N LT 45 %%(0: enable)l /= H -4 %%(1: enable).
CLK v DA b i fih A 55 B fi
o SR A UGmFENFIL/IFP 1) SET/RESET 2 L (disable).
o FAFen AT LAGwAE N FAF 25 (register) Bl & #5 (latch)..
ENHEAR IR
HUFEBLH(IEM) 2 H R BURE £ dm a9, A T8 A DDR #50, 40kl 3-13
FI7s o
3-13 GWINR #J IEM REHE

CLK[ > - LEAD
DI — IEM < 1MCLK
RESET[ > - LAG
%28 DES R ER fhigi sk

BEARIAR /O R 1 A R 45 DES, F& 1 110 BHEN T
Fave

1k 28 SER iR

BN /O AR 1 a7 S A AL ds SER BEER, F 1 1/O BRI
E v

3.45 /O BB ITEER

DS117-2.9.3

GWINR #7%1 FPGA 7= 1) 1/O B R 2 M TR f—Fh TR
R, VO(EL /O ZE 455 %) X AT LAAL B i iS5 . MG S INOUT 13
5 R = A A S O = A8 H 5 A ).

AT A B4 T SCRF 10 24, GWINR-4 (1) i
IOL10(A,B,C....J)F1 IOR10(A,B,C....J) A" 3 #F 10 iZ%. GWINR-9 f% AR
X FF 1O ZHEIRE .

HiEER

Wm0 /O i E 3-14 Frs, M55 TC. DO LUK DI

Hz@ CRU 5231 W HliE#z.
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3 BRI 3.4 i N\ AR

3-14 ZERATH /O EBEHTRER

\

DO D—‘/«—@ 10 PAD

DI <

SDR &=,

FR T E A, SDR AR 1 1/0 w474, &l 3-15 frax, "ILL
A R 1/0 R P RE

3-15 SDR £ TH /O ZELERER

TCTRLL D Q
CE
— >CLK
— SR
DOUT | D Q— e 10PAD
O_CE | CE
O_CLK | >CLK
O SR| SR
DIN < |
e
ICE[ > CE
| CLK[ > >CLK
ISR > SR

o CLK{ffef55 O_CE 1 |_CE wJ LARCE A my B~ (5 A Ak P s
o IPFES O_CLK AN I_CLK " LAAC B A BT+ il A BT B fish s

o ML O_SRAI ISR ATLNLE AL AR, W5 BAL, PSR, b AL
ST A B

e  SDR BT I/O £7fif #.oC mT LABC B A 38 27 47 5 54 Latch.
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3 ZE Ay

AN
N

3.4 i N H

i#A DDR #x

7EiE ] DDR A F, GWINR %% FPGA 7= 5 7] DL Frie m 1 1/0 38
F%. GWINR-9 #3f3 ¥F IDES16 B F1 OSER16 #ixX, HABZRFA S FE.

3-16 i DDR #i N\, PAD 5 FPGA Wif@Z#HEHE Xtk N 1:2.
& 3-16 I/O iZ%E/) DDR WA TREE

D—»

IDDR —> Q[1:0]

CLK ——>

Kl 3-17 yiE ] DDR #idt, PAD 5 FPGA W2 HE KL N 2:1.
3-17 I/O iZ%E# DDR #it R EE

D[1:0] — /4 »

CLK — >

ODDR —>» Q

IDES4 538
IDES4 5T, PAD 5 FPGA Wi HEER LN 1:4,
3-18 /O JB4REY IDES4 MINTEE

D—»
FCLK ——f
PCLK —» IDES4 —4> Q[3:0]
CALIB ——f

RESET —>»

OSER4 {&5
OSER4 1, PAD 5 FPGA WiiBiEH %A 4:1,
& 3-19 I/O iZ48AY OSER4 HiH ~EE

TX[L:0] — /5>
D[3:0] />
FCLK —»  OSER4 4> Q[10]
PCLK —»

RESET ——>»
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3 Hffr e

3.4 i N H

IVideo &3

IVideo #£: T, PAD 5 FPGA ¥[8 iM% N 1:7.

3-20 I/O iZ3EHY IVideo N TEE

D —>»
FCLK ——»
PCLK —»
CALIB —»

RESET —»|

IVideo

<«— CE

—4> Q[6:0]

E!

IVideo il IDES8/10 5 15 FIAHAR 1/O (K% . an 3 F 8t 1/0 A, T 1/0 A A REfd

o FERXAMELL T, SDR A AR AR AT LAEA -

OVideo &3,

OVideo 13\, PAD 5 FPGA WH#ZHEZFE LN 7:1.

& 3-21 I/O iZ48/Y OVideo HitH R E

D[6:0] — /5>
FCLK —>|
PCLK —>»

—

OVideo

IDESS $&5

IDES8 15, PAD 5 FPGA WHZHHIHEAR LN 1:8.

[# 3-22 I/O iZ4E /9 IDESS SN~ EE

D —>
FCLK ——>
PCLK ——»|

CALIB —»|
RESET ——»|

IDES8

—g> Q0]

OSERS &3¢

OSER8 #:F, PAD 5 FPGA W#lZH RN 8:1.

3-23 1/0 iZ48/Y OSERS #idi ~=E

TX[3:0] —4»>
D[7:0] — />

FCLK —»
PCLK ——»|
RESET —»

OSERS8

/> QLo

DS117-2.9.3
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3 BRI 3.4 i N\ AR

IDES10 &=
IDES10 # 30 F, PAD 5 FPGA & 4EH KN 1:10,
3-24 I/O iZ38HY IDES10 N <= E

D »
FCLK —»
PCLK —»  IDES10 | 4> Q9:0]
CALIB —»

RESET —»

OSER10 &3\
OSER10 #:( T, PAD 5 FPGA W HEE )y 10:1.
3-25 1/O JB4&H OSER10 HithREE

D[9:0] — o>

FCLK ——»,
PCLK —»
RESET —»

OSER10 —>»Q

IDES16 $&5
IDES16 # T, PAD 5 FPGA WB4EHE % LA 1:16.
& 3-26 I/O iZ38HY IDES16 N REE

D —
FCLK ——»
PCLK —» IDES16 —> Ql15:0]
CALIB ——>»

RESET ——»

OSER16 &5
OSER16 # 3, PAD 55 FPGA W#iZ i EZE LN 16:1.
3-27 1/O iZ48H OSER16 i REE

D[15:0] />

FCLK —>»
PCLK ——>»
RESET —>»

OSER16 —>» Q
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

3.5 PRBRSHEYL F g5 150

3.5.1 &N

GW1INR #%1| FPGA 7= it 44t 1 3= & M HUIR S S B LA 25 21 IR . Ix e
2R PR IR R 8], DATHIIER, B8 FPGA BEFI . [RIHEFR
PR S FENL % 2 (BSRAM). £ BSRAM A it & & &
18,432bits(18Kbits). HEALMIFAERIAHE: Him 8 Single Port, X
145X Dual Port, fhX0 145520 Semi Dual Port, Risf7fifasizt,

F 8 HUIRER S BENLAE il 22 BHEON A P IR e RE BTHGR AL 1 IREE . BAR
BSRAM L) &M T fie -

&

o 1 MU KA &E N 18,432bits

o BRI F| 190MHz

o Him 145 Single Port

o X [#5 Dual Port

o Xt 4= Semi Dual Port

o Efiti:IaAs Parity Bits

o PRftH Al ROM

o HHETEEM 1 L1 E] 36 L

o i EE{ER L Mixed Clock Mode

o M v M Mixed Data Width Mode
o 7EXN T LA b A B FE SRR 1T RE T e Enable Byte
e ' iLH Normal Read and Write Mode
e i )55 Read-before-write Mode

e i#’5 Write-through Mode

7T BSRAM B X 415 B, W Z7% UG285, /714 73(BSRAM&SSRAM)
15

3.5.2 FiEROLEIRR

DS117-2.9.3

GW1NR %751 FPGA 7 i IR S BEH LA 25 PT SCRF 2 M 19080 98
FE, 03k 3-4 fir.
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

DS117-2.9.3

* 34 GRS ETIR
B O L AR ! Py R 1 A5 2K Rk
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
!
[1]JGWINR-9 A S HF X A5
B O RS

7E B 1 2, BSRAM A1) DLZE — /NI ah v % BSRAM #4752 80 5 #1E .
EBEET, B ANNEYE2/£3 BSRAM B4l . SRIEFE R
(Normal-Write Mode)Fl1i# 5 15 2 (Write—through Mode). 4%t %7 17 2% 5% %
(Bypass)it, #HHE HBUE B — AN 40 1 BT .

ST g AR A g 1 HE ] S A S R IR TG 525 UG285, {Fifids
(BSRAM&SSRAM)H] f'$5 Fi>3 BSRAM JFiE>3.2 B [1#L ,

Wim Q=R

BSRAM 37 #7 X iy AR, A X84 g A5 a0 #e 4
o N I [FIIHERAE
o N L [FI S R
o AT i A AN S

T X0 A v 1 s S B A e IR TE 555 UG285, {7fifizs
(BSRAM&SSRAM)H F #5 F9>3 BSRAM JFiE>3.1 Xk CAE =,

A E O =N

Bhy X it 11 7] 37 455 [R] s R a3 R0 5 A o (EL & 55 [R) — Ao AN BE A0SR 5 14
H¥F AL 05, B 1.

T O Xty R = s s = B A e b 1B %5 UG285, {7 fifias
(BSRAM&SSRAM)H /" #5 Fi>3 BSRAM JiiE>3.3 £ FAE R,

HigER

BSRAM HJ it & ik R e AE g as i . F P s AR s sk e, i@
kg R ORI R ifE a7 TR 524t ROM N ZE, g APILh
WSCEH . TR b LR FERT SR 58 T U AL R A

1~ BSRAM I it & i — 1~ 16Kbits ROM. J&F H st =1 i 1R &
K EHE IR TE S % UG285, 17t 2%(BSRAM&SSRAM) /" 15 >3 BSRAM
JFiE>3.4 R,
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3 BRI 3.5 HUiRish S BEHL Al A B

3.5.3 Flits RS HIREEEE

GW1NR #51] FPGA 7 i [ HUIR A BE A LA i ae A5 T SCHp IR 5 2l 2k
T8 REARAE o AEX U RS 2R Dy e ST, B30 S (it 98 B T AANIAL,
(B EAZ 3R 3-5 M1k 3-6 HIRCE RN .
R 3-5 X R A RS HIR HRLE 5%

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

FRYERN %7 BRSO
£ 3-6 ANHOEREEHIERERESIR

EEe
B
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx 9 1Kx 18 | 512 x 36

oKx1 |* . . . . .
o |+ . . . . .
YRR . . . . .
wxE | . . . . .
TTIE . . . . .
YPre I . . . . .
2K x 9 * * *
1K x 18 * * *

3!

FREEN “*” FORIF OB
3.5.4 FI{ERETRERCE

BSRAM X ##7Ti{#ift (byte-enable) IhRE. WL AEYE, Rik
WOEBRRM T 5N MR EIE ek s . /'S5 6815 5 (WREA,
WREB), } byte-enable Z¥ifTii i T 1] BSRAM (1) 5 #4F .

3.5.5 KGN ThEEEL &

BT I HUIRF S BELAE 6 256555 BSRAM & TRIGAILE . AT
TEE O LT PR AR IR AL, I SRAS I S dhs A i ) IR e, ] U SRAF i
K
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3 BRI 3.5 HUiRish S BEHL Al A B

3.5.6 [EIHHR4E
o A HIHUIRERSBEN AT fif 75 BB 13 N 25 A7 28 SCREIRI D 5N
o M A v HEK R a A7 g 3 i H P i e RE
o M A (748 0] 5% bypass-able.
3.5.7 EEEIENR
BSRAM 37 #F I B B &S NI g #e #0610 . 72 EHEIEFE+, BSRAM
T RAUIRAS, I EdEH N 0. HIRASHIEH T R A 2345 25 ROM,

3.5.8 BSRAM #{E4Es%

BSRAM S Hf 5 PRI, FE 2 Fldg (55 155 Bypass
Mode, Wi/KZiti= PipelineRead Mode)Aill 3 'S #/E 4 2 (1E 7 B i R
Normal-write Mode, #E#R: Write-through Mode, Z:ijE S
Read-before-write Mode).

ERMEER

M BSRAM 3 H £ e it it 23 A7 4 i HH BXCAS e o i 2 A7 A
Ik ER

TE [R5 NAF e i, (% a7 a8 o S = mT S #8008 98 1% i Kk 36
A
EHREN

AN ¥ FF ARy, BE PR B AR A A %5 (Memory Array) )4 H
3-28 BixO. fARG O KXWk A ER FTRIRK LIRS

Pipeline

Input Memory D
ol Register j> Array E Register bo

w [ =

———1ADB
] Input
CLKA ] Register
DIA ———— Input ——
Regri)ster MAemOW CLkB
ADA rray

Pipeline |
Register |
<4—O0CEB

DOB
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3 BRI 3.5 HUiRish S BEHL Al A B

DIA T——— —DIB
ADA —— InPUt L—— Input —1ADB
WREA—» Register Register [ «——WREB
Memory
CLKA Array CLKB
<

> Pipeline <\': j‘> Pipeline
Register Register |4—— OCEB
OCEA—»

DOA DOB

SHERR
EFEHERK

Xf A AT IE W 544, i D% EaE AR . BB A
PLLE 2 1

BEHEK

AR IR, X im DT S ERAER, BRI e 1) 4
o

FEERA

AR IR, X DT S ERAFI, SRR 2 1 AR e )
W, SAEHE AN AT,

3.5.9 BTpiER
% 3-7 T FH T ASE BSRAM A5 2 R A] {5 FH ) s e A =X

%< 3-7 AR EL E %R

Ao = X AR 2 £hy X 11452 5 By 1A
ST B A 2 Yes No No

TS B R = Yes Yes No

L 2R | No No Yes

Ih 37 B EhAE S

3-29 IR 1 AEX i FUSE R B SZ I B A =X, Ao E AT —
AL . CLKA S 5428 1 im H A FIFTAT #7474, CLKB {5512 1 ¥ -
B W7 & A% o
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

3-29 J0 37 AP PR

WREA

v

ADA[
Input
T L —
Register
CLKA

DOA <i Output
Register

WREA

ISR HER

Memory
Array

WREB

v

—— Input

Register

ADB

——— DB

ﬁ Output
Register

CLKB

> DOB

T

WREB

3-30 ST T AE DN X AR 2R 52 55 B b A P AR 2 o B 11 %5 —
AN, HEBNCLKAYE S8 70 1 A RIS NEWE .. 5HuhE A/ 514 5
B9 . e (CLKB)YE S45H# 7 1 B 3t s . etk A fdi GeAS 5

3-30 IEE R HIRT
— Input
Register <
Input [—— Memory
CLKA — Register Array CLKkB
@ Pipeline |
Register |
B im O R
Bl 3-31 B 1 B R R
3-31 Bim OB $hiE
WRE AD

v

DI @ Input
Register

SN

CLK {
Output

DO« X
Register

Memory
Array

WRE

DS117-2.9.3
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3 Hffr e

3.6 JH T INAF B YR (GWINR-1)

3.6 A RIANFHIFE(GWINR-1)

GW1NR-1 #£{}t 12 Kbytes(48 page x 256 Bytes) 1] F F [N 17 % I (User
Flash), 2R Fs:
100,000 X 5 75 iy Ji 3
L 10 4 A9 B PR A7 RE 1 (+85°C)
A3 14 K e N\ B 2 98 8/16/32
T AFfiE=s 0] 256 Bytes
3HA 5% HL AL
WIS E]: 8.2ms

KFH P NERERNEZIEAERS, 73% UG295-1.0 Gowin [ANfEH
JE(User Flash)H P 55 .

3.7 A PN %R (GWI1NR-2/4/9)

DS117-2.9.3

GW1NR %71 FPGA ;= it it H 7 (N7 51 (User Flash), GW1NR-2
(R P TN 5 5 25 /9 96Kbits, GWINR-4 (I F /1 INAE % U5 245 & 256Kbits,
GW1NR-9 [ /1 INAE R R 25 8 608Kbits. 7 IANAE % U5 AT A2 A3 1%
i BT, — 1T H1 64 NFIAFHE PRI, HIA7 6% B IC RIS & 32bits, 1T
171 BT 75 /0 64*32=2048 bits. R H/E R, — HAERA
2048 71, Bl—TlH& 817T. HFMEu T Fr:

10,000 X5 7 Ji 3

R 10 4F AL PR A7 RE /1 (+85°C)

HyEhrge: 32

GW1INR-2 F&: 48 17*64 %1*32 = 96Kbits

GW1NR-4 % &: 128 17*64 41/*32 = 256Kbits

GW1NR-9 A &: 304 17*64 %1*32 = 608Kbits

THERRES: 2,048 715

PRI T R 7 Im A

e . 40MHz

FYmFERTH]: <16us

TR A <<120ms

LY

- ERERUEREER ). 2.19mA/25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
- YRFRMERRERE: 12/12mA(MAX)

KTH P INGFRBEREZEMEE, 715% UG295-1.0 Gowin [A {7 &
JE(User Flash) [ )" 55 «
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3 Hffr e

3.8 My fE T AL B

3.8 BFESHBIELR

3.8.1 Ej4r

DS117-2.9.3

GW1NR %% FPGA 7= /i B A5 35 1) DSP BH B . /5 = 2 S 44 ) DSP
fit U7 ] A P e Re B B S AL EETE R, Wl FIRL FFT %1145 . DSP
HAEFFHaEfaE .. BEAHES . DREREM S

DSP ¥ N5 T RE

3 P E (9-bit, 18-bit, 36-bit) FIRILES
54-bit {15 A/ E 4 HIT
2N P A8 T Rk DL KG I # 4 5
FIE R 1 %% (Barrel Shifter)
W S 5E S E & N I (Adaptive filtering through signal feedback)
iz ] PLH shHLE (Computing with options of rounding to positive
number or prime number)
®  SCRFEFAFAR N 55 B A LY
KT DSP EZiF4{EE, &% UG287-1.2 Gowin 55 Ab# 2%
(DSPYH F ¥4 54 -
BRI

GW1NR [f) DSP BEHHESI LTI B 304 A1 26 46 FPGA B8, 44
DSP @& IR H TG, BN B IeH & AT I & (pre-adders), #5118
7 f e 8% (multipliers),  Fil—A> =51 N OB /A2 B8 50 8. 7T (ALUSA4) .

& 3-32 N B IT A -
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3 BRI 3.8 B 5 T A PR
& 3-32 DSP R8T
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
«0” 'spia INCIL7:0] “g” INC[44:27] 3 INAL
A
MUXB1 v
\ 4 RE!
54
18 18 INB1 INC

SBO[17:0] 4/

SIB[17:0]

SIA[17:0]—45

ASEL[1:0]—/5>
BSEL[1:0] /,»
ASIGN[1:0]7%>
BSIGN[1:0] >

INAO

g INBO

+/-

/\\ﬁ/P,;DDSUN[O] L

<€

1 PADDO

PADDSUB& / oreadd
re-aaaer

ALUSEL ALUMODE

18 PADDl

18

REGPO

Y]
m
IG)
(@]

=4
=)

A 4 v
REG_CNTLP |

o

REGP1

-

MUXSD

36 M1

(Fid SOBJ[17:0]

/4 CLK[3:0]
</ CE[3:0]
47% RESET[3:0]

{g>SOA[17:0]

CASI[54:0]

DS117-2.9.3

MULT
MDO MD1
LOADA ) !:OADB MDI<<18
alusel[6:4] lAvMUX 0 alusel[1:0] alusel[3:2] B ML‘eri
PN
CASI>>18 > 54 A-OUT / a'”mOde[3 o JFM B_OUT
55 LOADA={INC[17:0],INA};
INC—> 35 cout — LOADB={INC[44:27],INB};
LOADA > = 54 ALY INA={MROB,MROAQ};
© INB={MROB1,MROA1}
> ALU_OUT/STATUS /54
RND_INIT—» DO/MDl
RND|_INIT-1—»
I W A
REGOUT 55> CASO[54:0]
36
A
DOUTI[35:0]
DSP tum O b ik 3-8 frw, W& Fasin
i% 3'9 Fﬁ}j_:\‘ o
& 3-8 DSP i O##A
Uity 11 44 % 1/0 KA i
A0[17:0] | 18-bit % A A0
BO[17:0] | 18-bit %4 i A\ BO
A1[17:0] | 18-bit £ H i A\ A1
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3 ZE Ay

AN
N

3.8 My fE T AL B

DS117-2.9.3

3 K 44 B 1/0 KA Yi

B1[17:0] | 18-bit £ i A\ B1

C[53:0] | 54-bit KA C
BALEIRRA A, HTH0ER:. MiNES SIA

SIA[7:0] BLEERE RS ATAHAR 1) DSP B 15 5 ‘

' SOA, DSP ity SIA 2] SOA HJLEIR (1]

e AN B
AR B, HT &R, MiNES SIB

SIB[7:0] | BLEERR S RTAHAR ) DSP S 15 5 ‘

' SOB, DSP ity SIB 2] SOB 1 ZE IR [1]

e — AN

SBI[17:0] I RONA BN, R

CASI[54:0] | S E T~ DSP Bkl ALU N, 1 Tk

ASEL[1:0] I A N As BRI A 1 A i N R

BSEL[1:0] | ek B N IR R

ASIGN[1:0] | NES A TS0

BSIGN[1:0] | WMINE S B {51

PADDSUB[1:0] | %BD%&E@RW&%‘JE?, FH T RN #8312 48 hn ik ik

CLK][3:0] | RPN

CE[3:0] | I PR RE(S

RESETI[3:0] | 22, BhifEs

SOA[17:0] 0 B ALt A

SOBJ[17:0] 0 B B i B

SBO[17:0] 0] M ER A L, a7

DOUT[35:0] @) DSP % £ 4

CASO[54:0] o ?Li:lv ffﬁ&?'ﬂ:—/l\ DSP AT e,
VAFSYE

® 39 ARBHFEFRER
AAFAE Tt B S AH R 8

AO register A0 N ZF A7

A1 register AL N\ ZF A7 45

BO register BO%iI N\ 77 f7 4

B1 register Bl N\ A 4745

C register CHINTT A7 2%

P1_AO register Tr FeELAOKI N T3 A7 2

P1_A1 register A TEAL N A A3

P1_BO register e e BOKI N FF A7 o

P1_B1 register R BLIN A7 25

P2_0 register T R BUK BN T3

P2_1 register 1 MK R N\ A A7 A

OUT register DOUT#i th %5 /7 &%

OPMODE register ERAER A ) 25 A7 2

SOA register A7 SOA R A b
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3 Hffr e

3.8 My fE T AL B

CIpES
DSP ZZ 5t & WANEIINES, SCELTn. Tk Ar Thag .
BN T2 B I e v o, A PRI N i
JAT 18-bit % A\ B 5% SBI;
FFAT 18-bit F A A L SIA.
FEAN N ity 15 S 47 27 A7 AR R U 55 B A =
B 3R FPGA 72 5 T Ings ol B A Thae s s s B, S FF 9-bit
7 55 1 18-bit 157 5%
Feitem
eyt a(multipliers)h. TR INAS < J5, ASRSCIIRIEE S . Feikdsnl LUAC
B HI9x9. 18x 18, 36 x 18 5 36 x 36, %y At Al H 3ifs F <+ 27 A7 A p
SR — AN RS R B A U S

e —/~18x36 Feikis
® /18 x 18 Fei:es
o U/ 9x9Tikis
PN % B o R] DABC & R — 1> 36 x 36 Jeikss .
EREEERET
4 DSP %2 B ot & — > 54 fir ALUSA4, 2 %] 36y 28 Th e 3t — 5 s,
i N ity A0 0 L it B S R AT AT e U S5 i . SRR DhRE 4
o JRiLA I EIE/O. B A FEHE B Nk REIE
o JRiLA I EIE/O. B B fitAr C BIEREEE
o B AL #idl B kAL C BNk kiziz &

3.8.2 DSP #{EHEAG E

DS117-2.9.3

o JRLEE(multiplier) i
o ik BUNgs (accumulator) iz
o JRVERA R A
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3 Hifyfr?

3.9MIPI D-PHY(GW1NR-2)

3.9 MIPI D-PHY(GWINR-2)

DS117-2.9.3

f## MIPI D-PHY RX

GW1NR-2 #1518 MIPI D-PHY RX, SZEibn#E (MIPI Alliance
Standard for D-PHY Specification), kA 2.1, % D-PHY &M T H47 2R
$210 (Display Serial Interface, DSI) FIA1H$ 744 k#% 1 (Camera Serial
Interface, CSI-2). FEEEMELT.

o RN EH(HS, High-speed)iizt, 4% ik 8 Gbps (U4
HEimiE).

R % DY B 18 TE A — AN s

SRR IAFE(LP, Low- power)fyfd’ﬁi‘%ﬁ HE L 4E Zy 10Mbps .
SRR A . A A X 5

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

¥ MIPI DSI #1 MIPI CSI-2 %5 2 .

|0 Bank6 37 £f MIPI D-PHY RX.
%IJJ fE=iE FPGA 10 X #F MIPI D-PHY RX/TX

GW1NR-2 Z3F [F I 3244 2 Tk i FPGA 10, 3 FF MIPI D-PHY RX TX
B, &M T H47 SR 410 (Display Serial Interface, DS FlH 745445k
#2111 (Camera Serial Interface, CSI-2), H T2k k2% E1G s sk ,
MIPI D-PHY JyH 42ty 2 . FEEEI T .

SCHEE#R RX A TX S b0, A& 4 22 % = v] 1k 6 Gbps.

SRR B % DA B a0 AN — S B i

TEZ PHY (10 S0 HIE L)

TR INFE(LP, Low-power)#fEETE

¥ MIPI DSI A1 MIPI CSI-2 4% % 5

TREE D . AR E

Y+ MIPI D-PHY RX 1:8 #i 5 1:16 izl

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

|O Bank0. 10 Bank3. |0 Bank4. |0 Bank5 3 # MIPI D-PHY TX(3Z##
57 ODT)

e 10 Bank2 37 MIPI D-PHY RX (3Z£:5h4 ODT).
2 VS BiE 5% IPUG948, Gowin MIPI D-PHY RX TX Advance

M 48 -
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3 Hffr e 3.10 B b

3.10 B§h

0 B IR S AT e %t FPGA mtEpe N 20 E 2. GWINR &% FPGA
PR T 4R I e N 48 (GCLK), B EEEER S ra R, BT
GCLK %5, i&feft 7 midntsh HCLK %k, MAh, i&$24t 7 8UHE(PLL)

SN BB
KT Clock ELIHANER, " Z% UG286-1.5 Gowin I £ 55 i (Clock)
JEiDRki=1:
3.10.1 £ /FHR phRILE

GCLK 7£ GW1INR %) FPGA 7= i 4% G BR 73 Aa , 43 il L\R AN 2R,
A ZIREME 8 4~ GCLK M4 . GCLK 1] 35 I 4yl A0 455 5 FH () B e o N A58
FEVRD X S A 2 B IR, A FH 2 PRI A i N B T EL A O B P B b P e

3.10.2 $iHEER

BRI B — b B i | L B, TR AR BUAH 3R (PLL, Phase-locked Loop ).
) A5 N )5 25 BBl S92 PR % N 3R 15 5 AR AR AL .

GW1NR ) PLL #EEAL R AL AT DLZE & IO ap AR, @ il & A E 12
BOA] DAEAT B Bh A AT R B (AN 23 400) . AL %E . 2 LU R B EE T RE
GWI1NR-1/4/9

PLL #e f 5 M AE B a0 & 3-33 s .

& 3-33 PLL = =E

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

6 {6
\ LOCK

Detector

> LOCK

CLKIN > » IDIV —>

PFD >

+ |—>» VCO —» VCODIV
ICP

CLKFB [ L
[ CLKOUTP
FBDIV —>| «—| LPF |e» PS&CA >
L
4 A D/IBV [ CLKOUTD3

FBDSEL[5:0] [_>—1% >
SDIivV
»DD CLKOUTD
| | Ja A Ja i

I

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

> CLKOUT

TT

DS117-2.9.3 42(67)
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3 4 3.10 M4
F+ 3-10 PLL S5 OEX
i 1 24 K 55 i3
CLKIN [5: 0] I AN TN
CLKFB LT SR B N
RESET LN PLL 4= AL
RESET_P LN PLL Xl (Power Down) {55
IDSEL [5: 0] TN &S] IDIV A, YU 1~64
FBDSEL[5: 0] | #iA hAPEH FBDIV E, i 1~64
PSDA[3: 0] TN B ARALEE H (L THEA R0)
DUTYDA[3: 0] | %A A o 7 P (7 B A 20)
FDLY [3: 0] LN CLKOUTP #h 4 iR il
CLKOUT i ToAAARLAI 5 2% Eb Y s b L
CLKOUTP far A AARLAN 5 25 LI B I b A L
n Sk H CLKOUT &, CLKOUTP 4345l 4t (i SDIV
CLKOUTD o NP
N K CLKOUT = CLKOUTP )43 45 &4 ( i1 DIV3

CLKOUTD3 | it S, DIV3 A B N 3)

PLL 8{E 7
LOCK i 1: BUE;

0: KB

DS117-2.9.3

PLL (& 805 5 0] LLE I A6 PLL B8 A N, ta] DLl &%
gt LM ARG S B AME S B EEIEE S . PLL RS 500
PLZANES PLL s 5 B g N, tn] DL TE I SR 2kt 2 1) 4 R i
T EEEEME S B E IR E

GW1NR %71 FPGA /=i if] PLL FrtEZH 1S H K 4-21 B ES
PLL AT A CLKIN 3755 I3 RIS, 150 A R T
feikout = (feukin*FBDIV)/IDIV
fvco = feLkout*ODIV

fcLkouTp = ferkout/SDIV
ferp = foLkN/IDIV = fokouT/FBDIV

* i b

foukin % BT F CLKIN 45,
foikout A CLKOUT A1 CLKOUTP 8% .
feikouto N CLKOUTD B 441, CLKOUTD i CLKOUT 4340 J5 BB 4 .
o frro v PFD ¥AHMIR, fero f/IMEA /N T 3MHZ.
Rl AT i@ 2 IDIV. FBDIV. ODIV. SDIV k45 2| B A R I 4= 5 .
GWI1NR-2

PLL A58 1) 25 R HE (&1 4 8] 3-34 iR .
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3 SN A 3.10 i %
3-34 PLL &
— PSDIR
— PSSEL[1:0] DPA
— PSPULSE
£ I
AéD—_;Di ?ﬂ\;é/; Ps DT <D CLKEN GHOUTA
£ I
CLKIN DIV _ﬁ ODIV.B PS DT ‘il\ CLKEN %@OUTB
(1-64) m % (1-128) m V
PFD Cfv*CLZF gll — -
FBDIV _:{:D>ﬂ-c ] ODV.C | o —NN CLKEN CE(QUTC
(1-64) O (1-128) \;*QV
L £
:’%D»@i ?ﬂ\éé? Ps _NQD CLKEN grgoum™
[>———— RESET, RESET_P, RESET_I,RESER_S FOsK
[>———— IDSEL [5:0],FBDSEL [5:0], ODSELA[6:0], ODSELB[6:0], ODSELC[6:0],ODSELD[6:0], DTA[3:0], DTB[3:0], ICPSEL[4:0], LPFRES[2:0]
[>————— ENCLKAENCLKB,ENCLKC,ENCLKD
PLL ¥ 2 sk 3-11 Fir.
3+ 3-11 PLL 3 OENX
Ui 1 44 K (Eh3 P
CLKIN LN ke PN
CLKFB BN S B
RESET LN PLL 4=¥B& A1
RESET P LN PLL ¢ (Power Down) 155
RESET | WA A7 IDIV [ PLL &8 47
RESET_S A X A7 B/C/D i% 3 #%
IDSEL [5:0] LN AR IDIVE, JiH 1~64
FBDSEL [5:0] A ShAEH FBDIV H, JuFl 1~64
ODSELA[6:0] A A1) ODIVA, TG 1~128
ODSELBI[6:0] WA A1) ODIVB,JEFH 1~128
ODSELCI[6:0] A BhATEH ODIVC,JaFE 1~128
ODSELD[6:0] LTI FA¥H ODIVD, i 1~128
DTA[3:0] LN A& CLKOUTA i dutycycle
DTB[3:0] LIEN APk CLKOUTB f# dutycycle
ICPSEL[4:0] LN AR ICP K/
LPFRES[2:0] LTI HAEH LPFRES K/
PSDIR AN BAFEHI A 207 17
PSSEL[1:0] LTI BT AR AL RS B e ik £
PSPULSE LN A HIA AL B
ENCLKA
e ke fth s I S
ENCLKD
CLKOUTA s A EIER B CERUO

DS117-2.9.3
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3 ZE Ay

AN
N

3.10 B b

i 11 44 F 55 i

CLKOUTB LTt B @& I e (BRIAD
CLKOUTC i C B R e . (BRUO
CLKOUTD it D iBIE R Bt CERIAD

PLL (&% W e E 5 0] DUE I 45 PLL 20 s N, ta] DL i i e
R LA REAME S . EEEAE S B EEIRE S . PLL RIS 50T
PLAANEE PLL SRS S & IRA N, 1 a] DU BN 282k 2 1) 4 R 3
T EEEEME S e E IR E T

GWINR-2 #8341 PLL MEREIE S5 K 4-21 BRI ES L.

PLL 7] % % N B8 CLKIN ZEAT S0 5 (RS 0 450D, T A =0 T .

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

fCLKOUTX = fIN_ODIVx/ODIVx

fPFD = fCLKIN/IDIV=fCLKOUTA/FBDIV

e AwNE

fCLKIN A% N CLKIN #i%

fCLKOUTx: x=A/B/C/D, Jy A/B/C/D i&i& ffi i i Bl Al %

ODIVx: x=A/B/C/D, A A/B/C/D & )% i 73 i 7 54

o fIN_ODIVx: x=A/B/C/D, Jy ODIVx HJH NI EhA5=E, BRI fvco, ZLIKIN H4 S f L% 1%
.

e fPFD y PFD SAf%i%, fPFD &/ MAA/NT 3MHz.

B el iE %% IDIV. FBDIV. ODIV k15 2 M ER AR B 405 5 o

3.10.3 =iEAT 5

DS117-2.9.3

GW1INR £ %] FPGA 7= 5 1 = i B 2 HCLK 7 LASZFF 1/0 58 e P Re %
PaEt, &5 T VAR S [F 20 BB S D m vt i), HCLK sn= B
K] 3-35. ¥ 3-36. ¥ 3-37 %] 3-38 iR
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3 SN2 3.10 frf i

& 3-35 GWINR-1 HCLK x=E

1/0 BankO
| |
o) o)
@ L R g
| L] B |
1/0 Bank2
[ JioBank [[]HeLk
3-36 GWINR-2 HCLK ~EH
1/0 BankO
| N = |
87 T
e
S
> =
L. O
— L R W
r = 5
o &
mis
-
2 B
w— - |
| N . |
/0 Bank?2

| |loBank | HCLK
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3 LN A 311 Kk

3-37 GWINR-4 HCLK R EE

1/0 BankO
| |
S L3
w L R w
- —
oy S
| L] L |
1/0 Bank?2
|:| 10 Bank |:| HCLK
[#] 3-38 GWINR-9 HCLK RxZEE
1/0 BankO
O e
S 3
W L R w
p— — 3
oL L&
| L B |
1/0 Bank2

[ |osank []Hok
3.11 K%k

YE % CRU A %kh 78, GWINR %% FPGA 7= it 7 RIS F S
KLV, GRS, merfiige. BREMSHESEREERES.
3.2 = /EEN
GWINR #%I| FPGA /=& — N HNERE BN NG, HEERE

Bla A B, WTHIE R D IRD B A e b R B, CFU A 1/0
INERER AR b A
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3 Hffr e

3.13 G fEfd &

3.13 RiIZECE

GW1NR %% FPGA 7=} 37 £ SRAM 4w 2 A1 Flash 4##2. Flash ZRfefi
REE 3 N Flash 4m 25255 F 4k Flash 22 . GWINR #3445 4 DUAL
BOOT #ix, JNH Mt 7 —F& ik £, H /7 ol DURYE B & 7 2R B E 2L
PE & A AE AN Flash H .

GW1INR £7%1 FPGA 7=l 7 SRR s 1 JTAG BL BB 4h, 183
o L3R A 1) GowinCONFIG it B, £k 6 fifi:. AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. B 2ef5 3 4%
JTAG 1 AUTO BOOT #%:0. #4115 Ei55 W UG290, Gowin FPGA /%43 %
FEH & F A

3.13.1 SRAM %w#=

GW1NR %% FPGA 7 i i) SRAM 4wfe, BRI L F a7 28 3
B

3.13.2 Flash 4#2

Flash 4w f& [ B 3B 2004 - N Flash #ot. FHJE, BLEEEM T
N Flash #.504%1% %) SRAM Jit B 8.6 78 F LS L2 N B AT 58 i 1)
BoE, XAEE RN “Pus s shiBEs B 7.

GW1INR K% FPGA ;= B RGN T JTAG 2 W& 5 iR, Bp
SR IAE TARRS RO T JTAG £ 1 4iF2 1 N Flash 5%
AMEB Flash (AR, il fE 4 fF o] DU B R A fI B B IR TR, gmisse
s, KHEPil R RECONFIG_N B A] 58 fELR T+, s iti@E & M H 18
R T B HKAH SRR BEAS @ ST+ R B3

GW1INR %% FPGA 7= b 32 Fi b8 Flash ZmfEte sCRSUR st =,
AE B S W UG290, Gowin FPGA 247 47 FE1 B -F s

3.14 AR

DS117-2.9.3

GW1INR R%1 FPGA F= Wik 7 — M Wik, gmitid g+ N8 MSPI %
FERL SR LA B .

BN R RIE R DO PSR AR AR, I ECE TAES L, W LS
Z 1K 64 PR B IR

GWINR-1 #3850 H g mr Doad it an ~ A =-S5 2
fou=240MHz/Param.

GW1INR-4 #3F 5 H iy Dud it an - A =i 5452 .
fou=210MHz/Param.

GW1INR-2/9 234 H B ehdieg v] PLs i an s AR+ 153
fout=250MHz/Param.

!

48(67)



http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf

3 LN A 3.14 F N IR

HrhEr%y Param NECE S8, Vol 2~128, HSCRHEH.

R 312, K 313 o3& 3-14 5% 1 1 A ddR OB 70 A0, AR IAAIAR |
B KA AN GE L 2 B i /N B A

# 3-12 GWINR-1 /5 A &RV SR IR

LEE LS L5 R LERE S

0 2.4MHz!" 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 120MHz?

%z 3-13 GWINR-4 /A &RV SR IR

Bl RS LB Wi Bl | R

0 2.1MHz!" 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!

& 3-14 GWINR-2/9 F AR SnZR 1R 5

B | R LN Wi B | R

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] BRI

[2)43E F T MSPI 2 fefs =
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4.1 TAREAF

=

Tt

SRR ) AR S At B A B N A P v 2 i AR SRR B A Y Bl B At 2

%, Fn PRI SRR I AR A S ARV B s 00 T 12 L AE

4.1 TES%H

4.1.1 3 mK3EE
= 4-1 xR AIEE
LR E1ip w/AME | KA
v LV fRAZ & -0.5V 1.32V
o UV FR AR IR 05V | 3.75V
Vcco I/0 Bank HiJ5 H % -0.5V 3.75V
Veex i By PR R -0.5v 3.75V
Storage Temperature AR -65C +150°C
Junction Temperature g -40°C +125°C
4112 ETELHE
FT 42 WET/EEHR
ZFK ik wx/ME x NE
v LV hi A% L 1.14V 1.26V
« UV i % R 1.71V 3.6V
Vccox I/0O Bank H.JF H & 1.14V 3.6V
Veex i Bh L 2.375V 3.6V
Ticom g (P Mk gk) 0C +85°C
TunD ZEIR (LK) -40°C +100°C
¥

AN [R5 () S8 A4 H F R S BB 2% UG804, GWINR-1 #844: Pinout T/, UG116,

GWI1NR-4 #84f Pinout FM, #1 UG803, GWINR-9 #: {4 Pinout F/f.

DS117-2.9.3
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4 HAURHE 4.2ESD 1

o
a3

4.1.3 B F EFA-R
#® 43 BEEARFE
ZFR it s 5 /ME BLRIE wNE
NI TR GWINR-1 12mVips | - 40mVigs
TrAvP (Power supply ramp
rates for all power GW1NR-2/4/9 0.6mVips | - 6mV/ps
supplies)
Trawp voex | VCCX _ETHER GW1INR 0.6mV/us | - 10mV/us
Travp_vccio | VCCIO EFHRLER GW1NR 0.6mV/us | - 10mV/us
4.1.4 HHHERESY
® 44 RIEREFE
2 it %M /O ) wAME
g NI LI
Ihs (Input or I/O leakage current) 0<Vin<ViH(MAX) Vo 150uA
A NI L TDI,TDO,
Ihs (Input or I/O leakage current) 0<VIN<VIH(MAX) TMS, TCK 150uA
4.1.5 POR %514
7% 4-5 POR BHESH
B it ZFK /IME wNE
POR i | LBEAARLT vee 075 !
1l Power on reset voltage of VCCX 1.8 2
Vee VCCIO 0.85 0.98
4.2 ESD 14 8E
%z 4-6 GWINR ESD - HBM
s 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 J ) ) HBM>1,000V
LQ144 - - - HBM>1,000V
FN32G HBM>1,000V | - - -
EQ144G HBM>1,000V | - - -
QN48G HBM>1,000V | - - -
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4 R

4.3DC H AR

%% 4-7 GWINR ESD - CDM

e

GW1NR-1

GW1NR-2

GW1NR-4

GW1NR-9

QN88

CDM>500V

CDM>500V

MG49P/MG49G/MG49PG

CDM>500V

MG81

CDM>500V

MG100P/MG100PF/MG100PA
/ MG100PT/ MG100PS

CDM>500V

LQ144

CDM>500V

FN32G

CDM>500V

EQ144G

CDM>500V

QN48G

CDM>500V

4.3 DC HS$F1%

4.3.1 #HETIEBE DC BSF

F+ 4-8 ETIEBEAR DC BSFE

K

Eitipay

K AF

#/IME

AE

RAME

lie,hH

/0 i NI HLIAL
(Input or 1/0
leakage)

Veco<VINViH(MAX)

210pA

0V<Vin<Vcco

10pA

lpu

/O L H7 iR

(/O Active Pull-up

Current)

0<Vin<0.7Vceco

-30pA

~150pA

IrD

110 T iz FLifi
(I/O Active

Pull-down Current)

ViL(MAX)<VINn<Vcco

30pA

150uA

IBHLS

B ARSI

FrE
(Bus Hold Low
Sustaining
Current)

Vin=ViL(MAX)

30pA

IBHHS

S AR P

FREE R
(Bus Hold High
Sustaining
Current)

ViN=0.7Vcco

-30pA

IBHLO

S PR FFAR AT

R
(Bus Hold Low

Overdrive Current)

0<VinsVceco

150pA

IBHHO

R R TS

o R
(BusHoldHigh

Overdrive Current)

0<VinsVcco

-150pA

VBHT

SV ARFR R R
Hi [ (Bus hold trip

points)

ViL(MAX)

ViH(MIN)
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4.3DC H AR

4R o %1 w/ME O mKME
c1 I(/I/OOEEC)E;E:)acitance) SpF 8pF
Vcco=3.3V, Hysteresis= HIGH - 500mV | -
Vcco=2.5V, Hysteresis= HIGH - 300mVv | -
Vcco=1.8V, Hysteresis= HIGH - 150mV | -
Vcco=1.5V, Hysteresis= HIGH - 80mV -
i DGR Vcco=3.3V, Hysteres?s= H2L - 250mV | -
Vivsr (Hystgresi_s for Vcco=2.5V, Hysteresis= H2L - 150mV | -
Schmitt Trigge Vceo=1.8V, Hysteresis= H2L - 75mvV | -
Inputs) Veco=1.5V, Hysteresis= H2L i 50mV | -
Vceco=3.3V, Hysteresis= L2H - 250mVv | -
Vceco=2.5V, Hysteresis= L2HI - 150mV | -
Vcco=1.8V, Hysteresis= L2HI - 75mV -
Vcco=1.5V, Hysteresis= L2HI - 50mV -
4.3.2 BSHR
3R 4-9 BSHR
s L ik iy |HBE | ROSE
lcc Core HLE HLiil(Vee=1.2V) LV 1.8 ~
GWINR-1 | leex Veex LR HLIL(Veex=3.3V) LV 1 —
lcco /0 Bank LI HLifii(Vcco=2.5V) LV 0.8 ~
lcc Core HIJE T (VCC=1.2V) LV/UV 2.8 -
GWINR-4 | lcox Veex LR B (Veex=3.3V) LV/UV 1.15 -
lcco I/O Bank HLJE FELE (Veco=2.5V) LV/UV 0.55 -
lcc Core HFH I (VCC=1.2V) LV/UV 35 -
GWINR-9 [ lcex Voex HLIE HLIf (Veex=3.3V) LV/UV 5 -
lcco I/0 Bank 5 FLiL(Vcco=2.5V) LV/UV 2 -
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4 B 4.3DC H U

4.3.3 wIETHHER
*® 410 WIETHER
s it AR | HAME (mA) | HKME (mA)
YuFE Flash i Core HLJF I (VCC=1.2V) LV A | - 1.9
GWINR-1 i Flash B Veex BRI (Veex=3.3V) LV A | - 2.74
4nF2 Flash i 1/0 Bank HJF LT (Veco=2.5V) | LV A | 0.06 -
Y F2 Flash i} Core HLJF I (VCC=1.2V) LV A |- -
GWI1NR-4 i Flash B Veex BRI (Veex=3.3V) LV A | - -
4ufE Flash B} 1/0 Bank FLJE T (Vcco=2.5V) | LV iRA |- -
YuFE Flash i Core HLJF T (VCC=1.2V) LV A -
GWI1NR-9 ke Flash B Veex FLIE LT (Veex=3.3V) LV A | - -
#ufE Flash B 1/0 Bank BRI (Veco=2.5V) | LV A | - -
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4.3DC H AR

434 1/0 HEETIEEH
R 4-11 1/0 EHEETIEEH
ok xR Y Veco(V) HAXTRAY Vrer(V)
RAOME | BBME | RRE | RME HBEME RKRE
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 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33 I 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 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_II 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D_II 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_lI 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
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4.3DC H AR

4.3.5 Bl I/0O DC B S454

3% 4-12 835 1/O DC S 4514

L Vi Vi VoL VO!—i loL loH
Min | Max Min Max | (Max) | (Min) (mA) | (mA)

4 4

8 8

eMOSI3 | 0.3v | 0.8v 2.0V sev| OV Veeo 04V 12 12
24 | 24

02V | Vcco02V | 01 | -0.1

4 4

8 8

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

02V | Veco02V | 01 | -0.1

4 4

04V | Vcco04V | 8 8

LVCMOS18 | -0.3V | 0.35"Vcco 0.65"Vcco | 3.6V 2 a7
0oy | Veco02V |01 | -0

0.4V Veco-04V 4

LVCMOS15 | -0.3V | 0.35"Vcco 0.65"Vcco | 3.6V 8 8
02V | Vcco02V | 04 | -0.1

0.4V Veco-04V |2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65"Vcco | 3.6V 6 6
02V | Vcco02V | 01 | -0.1

PCI33 -0.3V | 0.3*Vcco 0.5*Vcco 3.6V | 0.1*Vceco | 0.9*Veco 1.5 -0.5
SSTL33 | | -0.3V| Vrer-0.2V Vrert02V | 3.6V 0.7 Voco-1.1V | 8 8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V| 0.54V | Veco-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 | Vcco-0.40V 8
SSTL15 | -0.3V| Vrer-0.1V Vrert 01V | 3.6V | 040V | Voco-0.40V | 8 8
HSTL18 | | -0.3V| VRer-0.1V Vrert 01V | 3.6V | 040V | Voco-0.40V | 8 8
HSTL18_II | -0.3V| VRer-0.1V Vrer+ 0.1V | 3.6V NA NA NA | NA
HSTL15_| | -0.3V| VRer-0.1V Vrert 01V | 3.6V | 040V | Voco-0.40V | 8 8
HSTL15_Il | -0.3V| VRer-0.1V Veert 0.1V | 3.6V | NA NA NA | NA
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4 HIAURE 4.4AC FFRAHFIE
=
4.3.6 £Z% 1/0 DC ES 454
* 4-13 £5 /O DC B 545
4R Eia MRS A N | A &R | BT
LD ERE
Vina,Vine (Input Voltage) 0 - 24 V
EA P EITPANGEEVEN Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 005 |- 235 |V
Y , : Difference
Vo ﬁ” iﬁﬁéj Ik(Differential Input | gy veen the Two | £100 | - : y
reshold) Inputs
N N Power On or
N Hi N\ HELIR (Input Current) Power Off - . £10 | pA
A =n 7 H
Vo %y H 7= P (Output High Voltage R: = 1000 ] ] 160 |v
for Vop or Vom)
A N7
VoL %y P (Output Low Voltage R+ = 1000 0.9 ] ] v
for Vop or Vowm)
ZE 1% H L (Output Voltage (Vop - Vow),
Voo Differential) R1=1000 250 1350 1450 ) mV
ZE 1 PR ) A A e
AVop (Change in Vobp Between High - - 50 mV
and Low)
Vos 411 95 (Output Voltage Offset) (RVTZP180\SM)/ 2 4125 120 1375 V
iy i FEAZ 4k (Change in Vos
AVos Between High and Low) ) i 50 mv
— AN
s I o T . 15 | mA
4.4 AC FFR551
4.4.1 CFU FrX4$i4
& 4-14 CFU RESH
" TR, X
K ik — #fi
Min Max
tLuta_cru LUT4 %Ei5(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5 #EiR(LUTS delay) - 1.388 ns
tLute_cru LUT6 ZEIE(LUT6 delay) - 2.01 ns
tr7 cru | LUT7 ZiR(LUTY7 delay) - 2632 | ns
tLuts_cru LUT8 #EiE(LUT8 delay) - 3.254 ns
BALIE AL B ZF A7 45 4 I [F] (Set/Reset to
tsr_cru . - 1.86 ns
Register output)
B R A7 ifaatingl i
tco_ cruU iﬁfﬁiﬁﬁﬁ%ﬁm i I8 (Clock to Register | 0.76 ns

DS117-2.9.3

57(67)




4 HIAURE 4.4AC FFRAHFIE
4.4.2 BSRAM FFc451%
& 4-15 BSRAM KR FE¥
. oS5 :
48 iid Eie E o
Min Max
I B 3 52 M bk / E U i A] (Clock to
tcoap_BsrAM - 510 ns
output from read address/data)
; I| &5 ar
tcoor_BsrAM B0 51 7 ﬁ%ﬁm it 1 11 (Clock o output - 0.56 ns
from output register)
4.4.3 DSP FrX45id
%% 4-16 DSP &%
~ Y Q \
SR ik Rl Hfr
Min Max
; AN ZE A7 S D
tcoR psp i ?Uiﬁj)\ﬁ_ﬁ%&ﬁ’] if 8] (Clock to output | 480 | ns
from input register)
tooPR DsP i ?lJ_mU_J(wﬁ%&E’J if 7] (Clock to output | 240 ns
from pipeline register)
{600R_bsP I 4 1) % Y ﬁﬁ%&ﬁ"] i i) (Clock to output | 0.84 s
from output register)
4.4.4 Gearbox X%t
%R 4-17 Gearbox B F&%
At B Eifipa wR/ME LA
FMAXippr 2:1Gearbox %\ 10 e K HATIER 1000 Mbps
FMAXipEs4 4:1 Gearbox i\ 10 F K H AT 500 Mbps
CWINR-1/4 FMAXipEsx 7:1/8:1/10:1 Gearbox i\ 10 K H AT 1000 Mbps
FMAXobbr 1:2Gearbox fith 10 e KHATH % 1000 Mbps
FMAXosEr4 1:4 Gearbox it 10 f KHATHAE 500 Mbps
FMAXoserx | 1:7/1:8/1:10 Gearbox %t} 10 fix KA AT H 1000 Mbps
FMAXiDDbR 2:1Gearbox #ii A 10 K HATIHER 1200 Mbps
FMAXipes4 4:1 Gearbox i\ 10 ¢ KHATH R 600 Mbps
. . . . A =] 4y
FMAX bESK %1/8.1/10.1/16.1 Gearbox #ii \ 10 fx K AT 1200 Mbps
GWI1NR-9 —
FMAXobbr 1:2Gearbox it 10 F KHATH 1200 Mbps
FMAXosER4 1:4 Gearbox #iith 10 f K HATH % 600 Mbps
. . . . A =] 4y
EMAXOSERy %7/1 :8/1:10/1:16 Gearbox it 10 FAHATHE | |, Mbps
!

DS117-2.9.3
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4 B 4 ANC FFRERME
2K 4-18 B3 10 Fmax
Fmax
ZHR —
% /ME (Mhz)
DriverStrength = 4mA DriverStrength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
V|
M loading 4 30pF HL% .
4.4.5 B /O FFE4FE
= 4-19 SMERFF 451
-4 -5 -6
LK S I G : : :
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
|O Buffer delay TBD | TBD TBD | TBD | TBD | TBD TBD TBD
4.4.6 FAmREE T X
& 4-20 RNEIRIFESH
LR i H/ME #L A N E
A T R GW1NR-4 99.75MHz 105MHz 110.25MHz
. (0~ +857C) GW1NR-1/2/9 118.75MHz | 125MHz 131.25MHz
MAX R GW1NR-4 94.5MHz 105MHz | 115.5MHz
(-40 ~+100°7C) GW1NR-1/2/9 112.5MHz 125MHz 137.5MHz
tor i HA B A 2 B 43% 50% 57%
topuiT i R 0.01UIPP 0.012UIPP | 0.02UIPP
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4 HSHE 4. 4AC TTF 45
4.4.7 BRI FF
R 4-21 PETEES
A T B S 2 4 FR B/ME =N
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 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
C5/14
VCO 320MHZ 720MHZ
CLKOUT 2.5MHZ 360MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
GW1NR-2 C7/16
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZI" 800MHZ
¥

DS117-2.9.3

(AR IE /N AR AT R AN [E], A EIE 2 /> VCO Hir i 41i%/128, Bl 3.125MHZ /

2.5MHZ; B/C/D J#I& ifs ZARYE & I JIB(S B R FIWr, 35 AU A JHIE — 8, 35208

) 75 /128,
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4 R

4.5 7 INAF HURURFE

4.5 A PIRFR ST

451 DC BES4FM4 1
(Ty=-40~+100°C, Vcec = 1.08~1.32V, Vcex = 1.62~3.63V, Vss = 0V)

& 4-22 A PIA%E DC S
YN Wake-up
/_< %%” HALAT S AN

7 B Ty e | FE

wrof A (wil BN R, 5t 100%,

25ns)! 2.19 0.5 mA NA VIN= “1/0”

B lect? 0.1 12 mA NA

PR 0.1 12 mA NA

TR AR 0.1 12 mA NA
XE=YE=SE= “1” , E T=Tacc

. . F| T=50ns Z [a], 1/O FIHLHLN

+ E= ;{q\ N . NN

é;f%;g:i“zg‘)ﬁ lcc2 980 25 HA NA OmA. T=50ns Z J5, ke
AR PR, /O HIHTUNRE
BIRESENGER

bl IsB 5.2 20 uA 0 Vss. Vcex Al Vee

DS117-2.9.3

o [MXECHEUE A E I HAE, WA BRE S TP iR,
[ ] [2]|CC1 E Tnewz:laﬁgﬂj’%':’]%/ﬁﬂﬁ‘ﬁo

- ARF Tnew< Tacc

- Thew = Tacc

- Tace<Tnew - 50ns: lcct1 (new) = (Icct - lcc2)(Tace/ Thew) + lcc2
- Thew>50ns: lcc1 (new) = (lcc1 - lcc2)(Tace/ Thew) + 50ns*lcc2/Thew + IsB

- t>50ns, lcce=1IsB

e [3]}\ wake-up time IZE R ZIFF U Vee L ATUK T 1.08V.

4.5.2 BRI RS % 156
(Ty =-40~+100°C, Vcc = 0.95~1.05V, Vcex = 1.7~3.45V, Vss = 0V)

* 4-23 AP W FSHFIR

P ZH Ginc HR/ME >IN LA
WCH1 - 25 ns
TC - 22 ns

Ui ][] 2 BC Tacc® - 21 ns
LT - 21 ns
wcC - 25 ns

G R/ 52 ok 2 Kt A7 i 2 S (] Tavs - us

HH A7 DR FF I 7] Trvh - us

B AE A DR AR I [R) CREAARHERR) Tavht 100 - us
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4 B 4.5 F P INAE SR
H P ZH s w/MAE = INIE AL
B A7 s ) e FE G ST (1] Togs 10 - us
SRR ORAF I 1] Togh 20 - ns
SN Torog 8 16 us
5 A& I (1] Twpr >0 - ns
PR ORAR I 1) Twhd >0 - ns
S 5 3 5 8 S S B ) Teps -10 - ns
SE B AFE SN ) Tas 0.1 - ns
SE ki) ey HLSF B (7] Tows 5 - ns
1/ 4 ST [R] Tads 20 - ns
ik PR AR I [] Tadh 20 - ns
i E ORI (7] Tan 0.5 - ns
WCH1 Tan 25 - ns
BB B 2 : =
1] 3 BC 21 - ns
LT 21 - ns
wC 25 - ns
SE JkiH IS fL i) ] Trws 2 - ns
PR I} [] Trov 10 - us
B A7 B ] Thv - 6 ms
PR BT (1] Terase 100 120 ms
HERPE R (] Tme 100 120 ms
P e B REALB Y Wake-up B[] Twk_pd 7 - uS
REHLAR TR (7] Tsbh 100 - ns
Ve &7 8] Tos 0 - ns
Veex PrEERT [E] Ton 0 - ns
3!
o [MXLLEE I RELS UL
o [2IXLLEME N EEHE, TESBR R S MU
e [3]{Ef5*5 XADR.YADR.XE 1 YE 155 AR5, Tace FIFFURET [A] 9 SE 155 19 LT
TEHUA) i DOUT B (A7 B BIFE N — KA SRR E T i 5
o  [A]Thy I AN S A ETF UG BRI B — R EEBR A 2 AT i BB (], [ — A bbb e R —ik
BEBRZ BIARE S NPIG A — AN ICTE N — AR Z BTN RERE 5N IR o IXFf PR
il T2 A2 R
o [BIFTAMPILENA 1Ins B LTI HIAT 1ns )R BT 7] 5
o [6]f%fil{5E 5 X. YADR. XE 1 YE {55 i £ 2D REF Tace FIIFIA], Tace A SE [ ETHE
eI 46
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4 R

4.5 7 A HL U

4.5.3 #R4ERT FFE

DS117-2.9.3

& 4-1 GWINR R RIAEERIERF

XADR

XE

YADR

b 4

& 4-2 GWINR F P INERERENF

SE
ERASE
—

XADR
XE NS
YADR
YE
DIN

" Trow »
PROG i t -
NVSTR L : L A

& 4-3 GWINR F PINTEERRERF

YE T
SE ;o
XADR N
YADR
XE i
ERASE R
e o L
NVSTR © i !
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4 B 4.6 Y I 5 b

4.6 HRIZE O FIRE

GW1NR %%l FPGA 7=/ GowinCONFIG it i H 2 1k 6 i, 555
HE s, SR shE L. MSPI . SSPI#ix. CPU . SERIAL ##
x, EYIE BiES W UG290, Gowin FPGA /=5 45 F2IE & F -
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5 BT 15 S

5.1 #in s

5.1 satap &

E!

5 T RiER

A 4 T E 5-1 L& 5-2 Fi.

KT TERE G B LERGE R, 2% 2.2 7 EESIER K 2.3 HEFERIIK.
[R]85 % 1) /N B ©(Little Bee®) ZX R & A1 M R BRO S 5 A1 B AN«

wr o GWINR #41) FPGA 7 ilvid JE 25 R FIXUbR bR I, 1 C6/15, C7/16 5. ith

B 6 R FH 6 i T bt i DA T — b5 vy AT 3 A2 i 2 S P (1) AR M 32 (C) o
Tl f @i B 100°C, v mliE 85°C, BT LAIR]—t Fr an e i M 28 R F v i 2
HRPESE T, AE TN I P ESE U 6.

& 5-1 i PSRAM B4 755%-ES

GWINR - XX X XXXXXX ES

Product Series ———

GWINR Optional Suffix

Core Supply Voltage ES Engineering Sample

LV 1.2V Package

Uuv 3.3V QN88 (QFNS88, 0.4mm)

Logic Density QN88P  (QFN88P, 0.4mm)

11,152 LUTs QN48G  (QN48G, 0.4mm)

4 4,608 LUTs MG81P (MBGA81P, 0.5mm)

9 8,640 LUTs MG100P (MBGAZ100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
MG100PA (MBGAL100PA, 0.5mm)
MG100PT (MBGAL100PT, 0.5mm)
MG100PS (MBGA100PS, 0.5mm)
LQ144P (LQFP144P, 0.5mm)
FN32G (QFN32G, 0.4mm)
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58T Z B 5.1 #in s

5-2 GWINR &4y & 75 3%-Production
GWINR - XX X XXXXXX CX/IX

. I Grade
gr\/?/(i;%t Series C Commercial
Core Supply Voltage | Industrial
LV 1.2v Speed
UV 3.3V 4 Slowest /5 /6 /7 Fastest
Package

Logic Density

QN88  (QFNS8S8, 0.4mm)

11,152 LUTs QN88P  (QFN88P, 0.4mm)
22,304 LUTs QN48G  (QFN48G, 0.4mm)
4 4,608 LUTs MG49P  (MBGA49P, 0.5mm)
9 8,640 LUTs

MG49G (MBGA49G, 0.5mm)
MG49PG (MBGA49PG, 0.5mm)
MG81P  (MBGASLP, 0.5mm)
MG100P (MBGAZ100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
MG100PA (MBGAZ100PA, 0.5mm)
MG100PT (MBGA100PT, 0.5mm)
MG100PS (MBGAZ100PS, 0.5mm)
LQ144P  (LQFP144P, 0.5mm)
EQ144G (ELQFP144P, 0.5mm)
FN32G  (QFN32G, 0.4mm)
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