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AR P T(LUTA) 1,152 2304 4,608 8,640
2304

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

I3 AT RS BE AT 7%

SSRAM(bits) 0 0 0 17,280

HUlR s S BENLA- it 2

BSRAM(bits) 72K 72K 180K 468K

HUlR s S BEN A2 20 H

BSRAM(M) 4 4 10 26

P IN 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)
. AM(MG49G/ ~ ~

NOR Flash (bits) 4M MG49PG)

FeiF: #%(18 x 18 Multiplier) | 0 0 16 20

BAHPR(PLLS) 1 2 2

I/O Bank %k 4 7 4 4

A 10 ¥ 120 126 218 276

Mo E (LV R4 1.2V 1.2V 1.2V 1.2V

R R (UV IR - 1.8V/2.5V/3.3V | 2.5V/3.3V
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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
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
MG49PG GW1NR-2 PSRAM 32M 8 b?ts
NOR FLASH 4M 1 bit
DS117-2.9.6 8(71)




2 7% SR 2.3 B E B
# 2-3 HEMJFKAF, /O EEFIFK. True LVDS 3
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 - - -
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 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 UIFEIES N UGB04, GWINR-1 #} Pinout FHf, UG805, GW1NR-2 #{} Pinout
FH, UG116, GW1NR-4 7/ Pinout F/f}% UG803, GW1NR-9 # 1} Pinout F/f.
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 LAFI 5 & A GPIO, I K P 110 #n 1.
HEUE EiES% UG119, GWINR ZJ) FPGA 7iin 5/ 55 B I F A
DS117-2.9.6 9(71)
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it

314

e P

3.1 LiHHEE

& 3-1 GWINR-1 SRR =E

SRR

PLL Flash I0B_{——)
]
/ (108 ==
<«—— ToplO | CFU CFU CFU CFU CFU
PLL | Flash I 10B
crur !
CFU! 5 : Block SRAM 0B
b Block SRAM & :
W—N — =
Memory (=) = cw jfosc|Z| cw || cw | |cw || cw || osc | ['9B Memory
CFU! |
CFU| : cru || cru || cru || cru || cru -
\
<«—Bottom 10— \
\ cru | | cru || cru || cru | | cruU
cru | | cru | | cru | | cru| | cru | 108 ==
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D ARt 3.1 ZHHER

& 3-2 GWINRA4 £4-EHREE

i
/ PLL Flash (212
1
! IoB
<«—— ToplO —> | cLU CLU cLU cLU CLU
0B

Block SRAM 10

Block SRAM
cw ! |osc

10 Memory

Memory (—) CLU CLU CLU CLU osc

0
—
r
OO0 |—]
Ll B
c|C
N !
Q
w0
0
T
ol Wybry ——»
T
|
|
% ]m[

[
<« OlYys1] —»

CLU!
cLu’ IoB
CLUS——— b cw ||cw||cw||cw]||cw

\ (0]:)

<—Bottom [O——> \
\ DSP 0B

Il

\
\ cw || cw || cw || cLu clu | 108 (==
\
\
\
\
\
& 3-3 GWINR-9 S-SR EE
|
)
]
]
)
]
]
!
h PLL Flash o8
]
I/ 10B
<« Topl0 —> h cru || cru || cru || cru || cru
PLL | Flash ] OB
crur !
CFU ! 5 : Block SRAM 0B
b Block SRAM g :
W—N — =
Memory (= = cu | [osc = | cu | | cwu || cu || cwu| | osc | [ 198 Memory
CFU! |
GEl) : cru || cru || cru || cru | | cru -
CFU-——— |\ o
\
<«—Bottom I0——> \
\
\ DSP =
\
\
\ cru | | cru | | cru | | cru | | cru | [L10B ==
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3 LRI 3.1 gh I HE A

Jrea

& 3-4 GWINR-2 £4-EHREE

]
/ PLL Flash 1o
|
/ 10B
¢ Top 10 > i crU | | cru || cru || cru | | cru
T PLL Flash } {/ I0B
CRU " I'[T[ MIPI D-PHY
CFU! ;U : Block SRAM RX 0B
& | Block SRAM| | af'% | & |
W—N — =
Memory (= = cw || osc = | cu | | cu || cLu | | cLu | | osc o8 Memory
CFU! |
U | CFU | | cru || cru || cru | | cFu e
crU-——— ¢ -\ R
<«—Bottom I0——> \
\
\ CFU | | cru || cru || cru | | cFu R
\
\
\ cru | | cru | | cru | | cru | | cru | [L1GB ==

Kl 3-1~K] 3-4 2 GWINR #4H4itn s Kl . GWINR A R G H 2560
(SIP), HE%T Em=¥514k GWIN &% FPGA 778 & Memory &S F . kT
Memory i Fr - FIMEIR , 152 WL 3.2 Memory. & 3-4 3 GWINR-2 #3444
MR EE, £ GWINR R 51 HAth #8441 &4t _ A ik 7 MIPI D-PHY RX fifit%
R, PR ESCEVEANE BB S LR 2-1,

GW1INR %71 FPGA 7= i #5152 —AMZ 58 s ki1, AR5\
HAREL(10OB), Mk T ESBENLAiE2: (BSRAM) fibl, $7(5 5 Ab 3
Wit DSP. PLL %5 A W émIR A P INAF %55 User Flash, SCRFIBRES 5 3l
hig. WIBBHIREEEAE BiES LR 2-1.

GWINR %741 FPGA 77 i 3 A i 2H 13 43 A T i & Thie ¥ o6 (CF U,
Configurable Logic Unit). fE&84F N ELHEAT. FIFEFERES], AFSER
AT BB . "B ECEThRE R T (CFU) BLE A K (LUT4) B
ARG R A 2, P AE 2R B 07E GWINR-9 28444 S FF
PRGNS EiE2 0 3.3 Al B ThAE T,

GW1NR %741 FPGA 7= & 1 110 B2/ A fE 2 E 7R, DL Bank AL
Ry . XL /O BEE 5 SDRAM O iE AT G 1748, #9110 Bk
B K. 11O TSR PP PhaE, RS IE T/ERZ0. SDR T{E#
A DDR A3, VIS BiE S 3.4 i N4 AR B

GWINR #%1 FPGA = [ BUR A BEHLAE 6 25 (BSRAMD ZEAFI
HIERATHES . —4> BSRAM [ & K/NA 18Kbits, SZRFEZ Fiic B A=
BREA . S RG2S 3.5 HUIRFE S BEN LA fif S AR LR

GW1INR %741 FPGA 7= i N ik 1 INAFTE R, ALFE ML E N A7 T2 I A0 I
YR B N R T N B Flash 28, VEAN % kLGS % 313 Jmfelic B .

DS117-2.9.6 12(71)




3 Hffr e

3.2Memory

P INAZ IR T P A4, FEgERES I 3.6 S INAAERIE(GWINR-1)
3.7 A INAFFIE(GWINR-2/4/9).

GW1NR %741 FPGA 7= i Fh Wik | 3745 S A B DSP. DSP fE4%
ENEZ AT HES, &4 DSP B & AN EHot, BN % oo & AN ETn
%% (pre-adders), A 18 7 3123 2% (multipliers) Al — > =4 N AR Z
Wiz 5 R Iu(ALUSY). TE4IME EiES L 3.8 H 5 T A B AR .

E!
® GWINR-1. GWINR-2 EA R FE T A H B DSP #HH .

GW1NR #7%1 FPGA 7= fh b Witk 78U PLL %R, &3 54K PLL
PEERAENE FRAL 0] ASEA I Bh AR, @I I B AN 5] i S 800a] CAIEAT Ik () 45
KA (A H0) AL, (5 LRSS ThRE . [E 7 N R 0] g R
FrEadE, SCRF 2.5MHz 3] 125MHz [ 8P4 Ya A MSPI 4 f2Ec B A%
AAIRGERTBh . A AR IRSE AL AT G A B B B, B ERORE FE ATIA 5% . TEAI(E
BiEZ I 310 I #h. 3.14 A N k.

GW1INR-2 2214 4% MIPI D-PHY RX IP, [AR} 37 i #4% MIPI
D-PHY RX TX IP, #4115 2152 % 3.9 MIPI D-PHY(GW1NR-2).

4h, FPGA #3fFINE T & Kn g fEfi £k . 0(CRU, Configurable
Routing Unit), & FPGA Wi T A Stilfe iRk R . IR E DIRE ST
(CFU) 1 1OB Wi&R i AT AT LR YR, %l T CFU B YR AT IOB Py
[P TR . AL IR A E & = Rk FPGA BB sh A . thak,
GW1INR 71 FPGA 7= ik i fit 17 =F & (& RBP4 3, KRR, 4
REEN, PARImFEIETSE, FEAEEITS% 30 e, 3.11 K2k, 3.12
ERE BN,

3.2 Memory

GW1NR %751 FPGA 7= il AN[F] (32, 2 Memory )7 B AR A
—FE, TRAIE RIS 2.3 BEARERAIK.

3.2.1 SDR SDRAM

DS117-2.9.6

i

e {FHUEf[A]: 4.5ns/5.4ns

FHefA% . 200/166/143MHz

Hafivi. 16bits

EkEZEd(E

PR K 2 45 14

BRI NPT N EE (1M x 16 bits x 4BANK)
1 G A2 25 A7 2

- UMb HEE R A R . 2 B 3
- REKE: 1. 2. 4, 8 EIHIEE
- R A E A fE A
- RRBEHEFITE )R

- RRFIETIRE

13(71)




3 Hffr e

3.2Memory

DS117-2.9.6

PR E
1 9 1
4,096 i1 41/64ms
3.3V£0.3V it
LVTTL £ 1

I
o [1BAHIESERE 41 gt FRTE .
Bk

GW1NR %71 FPGA 7= i3 ) SDRAM & —MEiE ) CMOS [A)25
DRAM S, &N 64Mb. SDRAM W #5 04 BANK, 441 BANK X
/A 1Mx16 bits, 554> BANK H 4096 17 x 256 %1 x 16bit )47 15 51 4 % .
TSR E M SRR R, FH B SRR e 46 7 B AN 2R 2 K B R
nl, SDRAM AR ¥ B 1A K L7 mfe 5 NBOE H . AR 7R Z e gh
BoE A, RERT DT s S . R E B A E R R KSR 1. 2,
4, 8 i, P AR A A A R B IR FE . [HRE B B TR B Th
RefE e AT e, TR KL NG /E3. SDRAM $24E H 3kl
BIhRe X B RETIhRE, b, iRt T gmAEEIE AR, AT DB RS
I AR R RE IS BB AL -

SDRAM #z ik L L A 3.3V, i+ SDRAM [ BANK H % 75 22 [ 5
3 3.3V, HAMEEIESHER 4-2 ¥ TAEVEHE .

&2 SR R IP Core Generator <23 P #k/4M ) SDR SDRAM
EEHIE R P, R 1P T LA 3h5¢ i SDRAM L HIHL, i,
SRS e, H P I BRI 28 15 5 i BRI AT, VRAE B 2%
IPUG279, Gowin SDRAM F:#|#8/ /' 151 -

14(71)
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3 Hffr e

3.2Memory

3.2.2 PSRAM
VE!

® UL RHEMMEREIAEH T MG81P. QN88P. LQ144P. MG100P. MG100PE. MG100PT.

MG100PS Ff3%

R

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 4R ARE ) T MG100PA. MG49P. MG49PG $3:,

E

PR 233MHz, 132/5 =5 466MB/s

BAMS 32Mb 17t 4% 1]

o BEZ H BT PASR

B R SRR B

HREKE: HKIH 1024bytes, /NI 2 bytes

.m:.QOOOEm.m:OO.QQ..O..Q..OEm

PR S 2% UG804, GWINR-1 #4F Pinout FH, UG805-1.0 GWINR-2 #514# Pinout

F M, UG116, GWINR-4 #51F Pinout FHF UG803, GWINR-9 Z¢/} Pinout F-/f.

PSRAM # ik s Oy 1.8V, 4 PSRAM ) BANK Fi [ 75 22 i 5

F 1.8V, FHAMEEIESHL 4-2 7 TAEHL

mo 2k SR EURE AL IP Core Generator 37 3: N #k/40 0K PSRAM ]
P, i HEHIER IP 7T LLE 358 PSRAM L HWIMEL, SRR e
1, FH P Fo2 BE s 1) 2% 1D 1/ 5 ) R VR BT, VRIS B 5% IPUG525, Gowin

PSRAM Memory Interface IP /7 715/
3.2.3 NOR FIASH

i

® AMb =% E], AT 256 F;

® L FF SPI;
o HIEhAiiZER. 100MHz;

DS117-2.9.6

- W BRI ATIE 160Mbits/s ~ 70MHz (2.1V~3.0V)
- X BRI TS 120Mbits/s ~ 50MHz (1.65V~2.1V)
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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 Ny # 4t —
NMEAF AL, FH 5 SPINOR Flash & F#EAT BiZE, 52 7 VifE
TR, R4S EiE S % IPUG945, Gowin SPI Nor Flash Interface IP /4775

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

DS117-2.9.6

FPGA /™ il N AZ B AR J AR BT, BN 5170 m] H DY A 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 &
PO\ EHEL, Wl 3-5 fror.

CLU [y ml i B WA GERC B OVis SR il s, 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. .

16(71)
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3 LRI 3.3 A ACE DAL TT

3-5 CFU &Hr=E

Carry to Right CFU

[Lur ] [ ]
[Lur ] [ ]

CLS3

CLS2

CLs1

CLSO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I CRU
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Carry from left CFU

¥
® SERG FHEFRIMAE 3. W EE, RS L SRR B Ak

XT CFU EZVZ B, n&% UG288, Gowin 7/ B1)554 7 (CFU)
Yiilaki-d

3.3.2 AIEL EiZig 8 T
TR B A TE S AR BRI R 77 i S K
o LABREMR

A EIRER AT A ELE N —A 4 NIRRT (LUTS), v EZH HoemT
SR AR R T B -

- ANIEE DR A WECE AN 5 A B R (LUTS).

- ANTTECE IR A TECE A 6 B A B R (LUTS).

- VUANATECE IR A TR E A 7 BN B R (LUTT).

- J\/NATECE DhRE A (B CLU) AT C B Bk — > 8 A\ K (LUT8).
o HRIBHAA

A HEAIEE, AR AT E R E ARG A (ALY), HIESZHLLL N DhRE:

- IR e

- VFEER, BRI R R R T AR

DS117-2.9.6 17(71)
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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 IEAFAifi 2% I B0 72 06T 28 1 S A2 ) SE BN
TiFaE
A HC B ZhAE Fr (CLSO~CLS2)Hh &4 AN 27 77 4 (REG),  f1l& 3-6 fir.
3-6 CLS PFHFHFR~EE

D
CE
CLK Qo
SR
GSR

%= 3-1 CLS hE 7 E RS SRR

F54% /0 | ik
D I AT A B N
CE | CLK ffigef5 5, nIHCE e B P pe sl (K i g 2
CLK | NEME S, AIRCE N BT i R BF B i & 2
AHBEEN AN, PIECE NI IRE 2
® [{EN
® [FEN
SR o S
o HEN
o ILAMEEN
éﬁﬁﬁu,TMEﬁmT%ﬁ
SR
GSR* 11 o muEM
o LEREEN
Q o) Z AT A H
¥

o [11{&'5 D MsRIE AT LULSER — rl FC & D gt i AT — B RFR S, el DLERER A T
CRU Wi N TULTEEIRFH IO R, S8 T DL g A .

e [2ICFU 9 rlfic B IhfAE ) CE/CLK/SR 4 m] At 37 it B % 4%

e [3]7E GWINR #7%I] FPGA /=i i, GSR it Hik4iEH:, A iEid CRU.
[4]SR 5 GSR [AHf 5 %t GSR A #e il e 2

3.3.3 aﬁﬁf&%%ﬁ =
T2k ¥ 5 CRU T BE 5 S5 AN 77 T
o HIAMEFEIIAL: A CFU M AS 2 HL AL A JE Ik 3

DS117-2.9.6 18(71)




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 &9t

DS117-2.9.6

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. 4 3-7 A~ NS 10B I in = 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 .

3-7 10B &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
.

PR HNAS S IR L I

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
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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 25444135 4 /> Bank, W& 3-8 fili7/n. GW1NR-2 284141,
5 74> Bank, W& 3-11 fion. & Bank AL 1/O YR Veco. N HE
SSTL, HSTL £ 1/O # N bR, B4 Bank 3B F AL — AN ST (1) 2 2% | [ (VRer)
F P AT DLERAE ] 10B B 1 Vrer Y8 (%5 T 0.5*Veco), W ATIEFESMT T VRer

DS117-2.9.6

i N (f# F Bank AL R —A 11O & HHIE N AN VRer HIN)o
3-8 GWINR-1/4/9 I/O Bank i REE

1/0 BankO

eueg O/l

GWINR

1/0 Bank2

ueg o/

3-9 GWINR-2 I/O Bank S =R

‘ ejueg o/l ‘ ‘ wueg O/l ‘ ‘ Pueg O/l ‘
9

\ /0 Bank0
Top
o GWINR-2 P
= [}
=
Bottom
1/0 Bank2

‘ iueg o/l ‘ ‘ oueg o/l ‘ ‘ ueg o/l ‘

GWINR %1 FPGA 7= 70 A LV A1 UV AN RCAS :

LV FRAS 234 32 FF 1.2V Vee it I, AT BLH & PR IDFER 75 R
Veco IR FEETF 1.2V, 1.5V, 1.8V, 2.5V, 3.3V HEH RIEHE.
UV A7 P scil e — e Rt e, SR T &R E2s, W

ZHESCRF 1.8V, 2.5V, 3.3V Ak,
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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 H4IEEMER (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
DS117-2.9.6 21(71)




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,
DS117-2.9.6 22(71)




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) Pt SO 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 & &
DS117-2.9.6 23(71)




3 Hffr e

3.4 i N H

I/0 Type(#i \) BN 2 Bank Vcco(V) H(YQQEQE%?;;@ \%R E7: L
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 & &
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 | & 7w
PCI33 B3 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 B3 1.2 % =
LVCMOS25UD33 B3 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 B3 1.8 % o
LVCMOS12UD25 B3 25 % o
LVCMOS12UD33 B3 3.3 % 4
Note!

DS117-2.9.6

o [1]LATF #4574 MIPI I/O % A\ : GW1NR-2 Bank2; GW1NR-2 Bank6(f#1%); GW1NR-9

221 BankO.

e [2]1%4 Vrer N INTERNAL Kf, 1% I/O 25AI) 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 #14, GW1INR %% FPGA 7= /i ff) BANK1/2/3 i E.
LVDS #i i, 272 BANK1/2/3 ASCREN R 100 Bt A 22 73 UL EC L FH . BankO
SCREER 100 Rk A 243 VLEC FEBH . 7E BANKO/1/2/3 2 #F LVDS25E.

MLVDS25E. BLVDS25E % Hi KA,
¥ LVDS 1A v E4iE Bad

%, UG805, GWINR-2 %/} Pinout FAY

UG116, GW1NR-4 714 Pinout F/#}, #1UG803, GW1NR-9 #/# Pinout F /.

24(71)



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

3 BRI 3.4 i N\ AR

LVDS K% A 1O 75 ZAMERHT 100 BRASZ S FE BEAS VLA, #eit-Z2% an &l
3-10 fiw.

3-10 E LVDS &it&EERE

GWINR-2/4/9

Sender . . Receiver
xout+ 5 rxin+ txout+5 rxin+
—X—(050Q )—X-e Logic M1 509 —4—e

Q — — b

ﬁﬂ—@lﬁ% % Array 54— 500 )1

txout- rxin- txout- rxin-
A A
10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %52 43 10 23t G Fic B B ¥ 2% 17 2
W UG289, Gowin A/ 4 f£i /1] 7/ (GPIOI) /i /775

3.44 1/0 B8

3-11 Jy GWINR %1 FPGA ™ i i 1/0 3248 ()% i &6 77

& 3-11 /O B2 H R EE
TX [ TRIREG >
GND (>
> SER v
ISI
- IODELAY

DS117-2.9.6 25(71)
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3.4 i N H

K 3-12 ;3 GWINR %71 FPGA 7= 54 (1 1/0 B8 5 NEB45
3-12 YO iIZEMNREE

DS117-2.9.6

> ClI
> DI
IODELAY > IREG L—Q
] >
» |EM N IDES 5| Rat
ate
Sel > Qo-Qn1
34 IRONER
4 I/O ik
GCLK N5 5.
GCLK fINE 5 EES % UG804,
ol Inout GWINR-1 #/# Pinout Z/}, UG805,
P GWINR-2 25/} Pinout F/J. UG116,
GW1NR-4 #/4# Pinout EH}. #1 UG803,
GW1NR-9 #/F Pinout F#-
DI Input 10 MIEM NS S, HEEH A S Fabric.
Q Output SDR #iHtd IREG (s 5.
Qo-Qn-1 Output DDR #ilH IDES i 5.
!

® [1] 34 CIfEN GCLK M AE I, DI. Q & Qo-Quni ANREVE AN 10 iy N A8 H o
GW1NR %1 FPGA 7= 5 i 1/O 3855 () 2 BB 1 B 2 R

IEIRRR

K] 3-13 NIEIEFE IODELAY. GWINR %1 FPGA P25 AN 110 #
f14 |ODELAY #itk, HILIRAL 128(0~127) B IZEIR, — B HIEIRI R Z A

30 ps.

3-13 IODELAY REE

DI |

SDTAP |

DLY UNIT

> DO

SETN |

VALUE |

DLY ADJ

> DF
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3 Hffr e

3.4 i N H

DS117-2.9.6

A7 W o2 1) E 35 1) 3
A

(5 IR FH e A A H
/O 5%

AR, w5 IEM BB &R s S & 1, I0ODELAY ANfE

K] 3-14  GWINR £7%1 FPGA 7= 51 1/0 ZRA2 88 . GWINR &%
FPGA 7= IR 110 #ER At il gt N\ 27 /7 %5 IREG. HiiH 277 2% OREG

Al Bz %7 7 4% TRIREG.
3-14 GWINR f /O FEHR~RE

= Q- -
[ >—cE
. —Hck
L >

SR

S

CE nJLAgm 2 MK H A #4(0: enable)sl & P4 24 (1:
CLK W] EAZ A2 A b iR fid R 50 R B i
SR 1] LA N [/ 5725 () SET/RESET s 4% (disable).

o AAEAN T LAYRAR N T A7 (register) Bl 2% (latch) .

B R

enable).

PRFRL B (IEM) 2 FHOR RS oy, A8 A DDR #5K,  wnf& 3-15

Fi7s o
& 3-15 GWINR B IEM ;~ =&

CLK [ >——
DL > IEM
RESET [ >——

——{ > LEAD
———_ | MCLK
—1 > LAG

3% DES K ESHTShis e AR R

FEARIAR /O R 1 R I R 45 DES, & 1 110 BHEN T

K.
1k 28 SER iR

BN /O B AR 17 S AL ds SER Bk, £ T 1/O BRI

E v
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3 BRI 3.4 i N\ AR

3.4.5 YO BB ITEER

GWINR #7%1 FPGA 7= 1) 11O B R 2 M TAERI. g —Fh TR
T, VO(EL 11O Z43F T3 X AL B i B 5 IS5 INOUT 15
SR=EMBESCF =SB EES).

AT (281 AR S FF 10 248, GWINR-4 K&
IOL10(A,B,C....J)F1 IOR10(A,B,C....J) A3 #F 10 iZ% . GWINR-9 f%E 4R
YEF 1O IR .

@&

Tms X 0 1/O B Kl 3-16 Fis, Ml {55 TC. DO LK DI
H@ CRU 5831 N HE#z.

3-16 EEEA TH YO BEEHTER

N -

DI <

SDR &=

ARG E A, SDRBACKHA T /0 & 7as, Wi 3-17 Frowx, wlLA
B R EGE 110 HIR R E
3-17 SDR A TH /O iZEE&HRER

TCTRLL D Q
CE
— >CLK
— SR
DOUT [ D Q $ﬁ»—@ |0 PAD
OCE[ CE
O _CLK | >CLK
O SR | SR
DIN < | ]
b 0
ICE[ >~ CE
| CLK[ > | >CLK
SR> SR

VE!
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3 Hffr e

3.4 i N H

DS117-2.9.6

CLK ffief5 5 O_CE 1 |_CE W] AP B 4 i HL-T- (5 g A% L P 5
I B 5 O_CLK A |_CLK W] AR By b THi i A B BRI fid A 5

A ERNES O_SR M I_SR WTLARCE NFL L AL, FAEL, RAEL. RAP B
sRIC A B R AL T fE s

SDR HL3 R [ 1/O A fifs 5170 AT LABC B i % 47 43 5 Lateh.
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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.

3-18 i DDR #i N\, PAD 5 FPGA WifZHEiHE Xt N 1:2.
& 3-18 I/O iZ4E/) DDR WA TREE

D—»

IDDR /o> Q[L0]

CLK —»

&1 3-19 JyiEH DDR i, PAD 5 FPGA HN#BZHIEZE LA 2:1,
3-19 I/O iZ%E#) DDR Hiti R EE

D[1:0] — /4 »

CLK —— >

ODDR —>Q

IDES4 538
IDES4 i3 F, PAD 5 FPGA HiiiBiE % LA 1:4.
3-20 /O JB4&EY IDES4 MINTREE

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

RESET — »

OSER4 &3¢
OSER4 1, PAD 5 FPGA WiiBiEH %L A 4:1,
& 3-21 I/O iZ48AY OSER4 HiH ~EE

TX[LO0] — 4>
D[3:0] />
FCLK —» OSER4 /o> Q[L0]
PCLK —»,

RESET —»,
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3 BRI 3.4 i N\ AR

IVideo 3
IVideo #£: T, PAD 5 FPGA ¥[8 iM% N 1:7.
3-22 /O iZ#E /I TVideo A REE

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

RESET — »

E!

IVideo il IDES8/10 5 15 FIAHAR 1/O (%5 . an i F 8t 1/0 Ak, T 1/0 A A REfd
Fo FEIXFRHEN T, SDR AR AN i 4 20k v] DUE .

OVideo =3,
OVideo # 0, PAD 5 FPGA &g KL N 71,
& 3-23 I/O iZ48 /Y OVideo HitH R E

D[6:0] ﬁ%»
FCLK ——» .

OVideo

PCLK —»| —>»Q

>

IDESS &3
IDES8 15 F, PAD 5 FPGA HNi#iZ# % 1A 1:8.
3-24 I/O iZ48HY IDESS MiAN R EE

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

RESET —»

OSERS &R,
OSER8 5T, PAD 5 FPGA P #iZ il s th y 8:1.
3-25 1/0 jZ#8#) OSERS Hiti = E

TX[3:0] —4>
D[7:0] — /g >
FCLK —»  OSER8 %> Q[1:0]
PCLK —»

RESET — »
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3 BRI 3.4 i N\ AR

IDES10 =5

IDES10 # 30 F, PAD 5 FPGA & 4EH KN 1:10,
3-26 I/O iZ35HY IDES10 N <= E

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

RESET —>»

OSER10 &3\
OSER10 #:( T, PAD 5 FPGA W HE#E )y 10:1.
3-27 /O JB4&H OSER10 HithREE

D[9:0] — >

FCLK —»

PCLK OSER10 —>»Q

RESET —»

IDES16 =3

IDES16 ##z{F, PAD 5 FPGA W& #EZK LN 1:16.
& 3-28 I/O iZ48H0 IDES16 N\ R~ =E

D—»
FCLK —»
PCLK —»>  IDES16 g QI15.0]
CALIB —»

RESET —»

OSER16 &3
OSER16 3\, PAD 5 FPGA i@ igE KN 16:1,
[ 3-29 I/O iZ4EH OSER16 i~ E
D[15:0] 4 &>

FCLK ——>»

PCLK OSER16 — Q

RESET —>

DS117-2.9.6 32(71)




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

DS117-2.9.6

GW1NR %751 FPGA 7 i IR S BEH LA 25 PT SCRF 2 M 19080 98
&, N3k 3-5 fias.
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3 Hffr e

3.5 HUIRER A BEHLAT fif A B

DS117-2.9.6

& 3-5 FiRASEAETIR
B AR X AR ! Dy B AR K Rt
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 2Kx 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 Z AN 3 FF Wi
BinOER

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 8% 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 A v o S B A IR TE 525 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 £ HAE R,

HigER

BSRAM HJ it & ik R e AE g as i . F P s AR g w sk e, @
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 Hffr e

3.5 HUIRER A BEHLAT fif 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 R 3-6 A1k 3-7 MR E RN

& 3-6 X R A IS MR R E SR

s 5 i [
T3 ¥y [
16K x1 | 8Kx2 |4Kx4 |2Kx8 |1Kx16 |2Kx9 |1Kx18
16K x1 |* * * * *
8Kx2 | * . . « «
AK x4 | * . . « «
JKx8 | * « . « «
1Kx16 | * « . « «
2K x 9 * *
1K x 18 * *
!
PRIER “*7 [RRR SRR R
R 3-7 NmEBSEEHEREELETIR
B
L ]
16Kx1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 |512x32 1 2Kx9 |1Kx18 | 512x36
16K x1 | * « « « . «
8K x 2 « « « « « «
AK x 4 « « « « « «
oK x 8 . . . . . .
1Kx16 | * . . . . .
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
!
PRI “*7 [N SCRFRE .
3.5.4 FT{EREThRERCE
BSRAM 717 ffifE (byte-enable) Thit. wLLRMEAEYE, Hitb
WA R FATE N MR BE MBI Be 4k 2L R B . 15/5 1 Be 5 5 (WREA,
WREB), } byte-enable Z¥ifTii i T 1] BSRAM (1) 5 #4F .
!
GWINR %%, {X GWINR-2, GWINR-2B. GWINR-2C. LK GWINR-4D 3755
i REThRE
DS117-2.9.6 35(71)




3 BRI 3.5 HUiRish S BEHL Al A B

3.5.5 RIS ThREEC &
B [ R S A B L TR A LR e BSRAM 8 7RG A [0 E . f /7
A O fr T FA SR I, PR TR (L S IE W P, T LA S A7 A
Hie
3.5.6 EIRME
o A HIHOIR B A BERLIT (% SRR I M N 2E 17 B R RSB BN
o Hh AR AT F AR K 4 A R P B M
o i FF {748 1] 55 bypass-able.
3.5.7 FEER
BSRAM 37§57 |- BN # A BEHLAE (% 5806 k. 76 i ff, BSRAM
RETAEHURES, FrE SR oy 0. PR AHIE T N fEfk 30k =t ROM.
3.5.8 BSRAM #EfEiEz

BSRAM 375 5 FhER{ERIZ, FE 2 Fhistif /e (55445  Bypass
Mode, /K3 PipelineRead Mode)fll 3 Fh 5 5 1 A% 3 (1E % 5 1 2
Normal-write Mode, JEEH#: Write-through Mode, JGif)G 5.
Read-before-write Mode).

ERIEER

M BSRAM 32 H £ 4f 36 it 4 H 25 A7 2 0t BROAN T8 0 A R 2 A AR
MIKZIE
. TEIFE B NAFAEAS I, AF i ar A7 88 o oA = mT SCRFEOHE 95 B A K 36
AN
ERERN

AN S ARy, BdE PR B AE A7 At %5 (Memory Array) )4t
3-30 Bum O PAX s O K Wik A HE5K FRIFR7IK AR

ADC——— o
Pipeline

Input Memory
) — Registeri> Array ﬁ> Reglsterj>Do

WRE ——»

w [ N

OCE
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3 BRI 3.5 HUiRish S BEHL Al A B

——1ADB
—— Input
CLKA Register
DIA —— » Input
RegFi)ster M:mory CLk8
o — rray
:> Pipeline |
Register |
<4—O0CEB
DOB
DIA —— “——pB
ADA ——% Input | | —— Input = ADB
WREA——» Register Register 4——— WREB
Memory
CLKA Array CLKB
7 Pipeline | 1| j> Pipeline
Register Register | 4— OCEB
OCEA—Pp|
DOA DOB
B {EEX
EEHEHEA

XF—AN AT IR H SR, bom DR AR A . 5B A2
AR 1323 T

BEBRR

FEMOREECR, i AT SRR, 5 ANHE & ML w1 %
o

FEEEERA

MRS, X — i DT S ERAFI, SRR 2 AL e
ftt, BHABIESAANEN T,

3.5.9 B EhiER
% 3-8 T 7 /<7 BSRAM AT A £ ) i i =4

* 3-8 FEhEREL B %

A A = PYETANE Bhy Xy 11 AR B AR
ST A 5 Yes No No

B/ I AR 2 Yes Yes No

Fg R B RS | No No Yes
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3 ZE Ay

AN
N

3.5 HUIRER A BEHLAT fif A B

I 37 B AR

3-31 R 1 AR N R R Ak ST s e e RS X, AN 1 % — A
AL B, CLKA B S 1o H A BT 2F /4%, CLKB {5 S 4% 1 i

B T H & AEa% .
[ 3-31 JHIz AT phART
WREA WREB
ADA[ — ADB
Input Input
Dia ==, Register [ 1 :lRegister —— DB

Memory
CLKA Array CLKB

Output
DOA <i Output P j> DOB
Register Register

WREA WREB

ISR HEN

3-32 o 1Ay X AR T AR 5 I A P AR 3 B3 %5 —
AP HEAH(CLKAYE S 1m0 A FISANEdE . Bibhbms/ 5
59 BB (CLKB)E S 1 im - B A3 th s . St Mg (s 5 .
& 3-32 IR E R #iRN

S Input
Register

Input —— Memory
Register Array

CLKA — CLKB

j>| Pipeline | _
Register |

Bin O #IRER
3-33 & 1 Huig I AR
3-33 i OB #hiEz\

WRE  AD

DI :> Input
Register

M
CLK{ emory
Array
Output N

DO<]\: ,
Register

WRE
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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)

DS117-2.9.6

GW1NR %71 FPGA /= it it H 7 (N 47 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

DS117-2.9.6

GW1NR %% FPGA 7= /i B A5 35 1) DSP BH B . /5 = 2 S 44 ) DSP
fi U7 ] A P e Re B B S AR 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) .

& 3-34 N B IT A -
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3 BRI 3.8 F A5 5 A AR
[ 3-34 DSP BE# T
AOQ[17:0] BO[17:0] PADDSUBJ1:0] 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

A 4

REG_PADDSUB

“Q” INAO

18 INB1

INC

SBO[L7:0] ¢/, —~ g INBO
/4~ PADDSUN[0] | PADDSUBI[1] /\
+/-/ < ° Pre-adder

ALUSEL ALUMODE

g PADDO PADDl

SIB[17:0]

18

SIA[17:0]—45

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

) 4 A
BSIGN[1:0]—/5> [ REGPO | REG_CNTLP |

H
T

<
<

Y

36 M1

REGP1

MUXSD

(Fid SOBJ[17:0]

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

{g>SOA[17:0]

£=> CASO[54:0]

MULT
MDO MD1
<<
Lonop, | “O!.OADB MT 18
alusel[6:4] lAvMUX p alusel[1:0] alusel[3:2] B MJX
«pr_sy]
L4 AOUT alumode[3 0] 54 B_OUT
CASI>>18 > /
CASI[54:01 755 <1 ¢ our LOADA={INC[17:0],INA};
INC—> 3 - LOADB={INC[44:27],INB};
LOADA _» =\ | 754 ALU INA={MROB,MROAO};
o INB={MROB1,MROA1}
> ALU_OUT/STATUS 54
RND_INIT—>, DO/MDl
RND[_INIT-1> ALU
REGOUT
36
A
DOUTI[35:0]

DSP HHus M HR W4 3-9 fros, &S EF A7 ds i

® 3-10 fivR.

& 3-9 DSP i O#A
Uity 1 4 B 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 FdEH A A1

DS117-2.9.6
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3 ZE Ay

AN
N

3.8 My fE T AL B

DS117-2.9.6

¥ I 4K 1/0 KA Wi B

B1[17:0] | 18-bit £ i A\ B1

C[53:0] | 54-bit FHEHIA C
AR A, T REGER: . FIANES SIA

SIA[7:0] HEER R ST AHAT Y DSP ffﬁﬁ%ﬁ’ﬁiﬁtﬂ%% ‘

' SOA, DSP #Hpy A SIA £ SOA [ ER I [d]

e AN B
A g B, HTam0ER:. fMNES SIB

SIBH7:0] | B EE R R AT AHAR Y DSP B 4 5 5 ‘

' SOB, DSP # By SIB £ SOB [ ZER I 4]

e — AN

SBI[17:0] | RONA BN, R

CASI[54:0] | K E R —> DSP BB ALU SN, FI -T2k 2

ASEL[1:0] | AT INZS E IRk AR 16 A SN TR IE#E

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

ASIGN[1:0] | NES A TS0

BSIGN[1:0] | NS5 B 51

PADDSUBI0] | ;J% IS ARG 5, F T A28 28 48 sk

CLK[3:0] | LR ECETIRN

CE[3:0] | BB RE (S 5

RESET[3:0] | F2 150, BAES

SOA[17:0] 0 B ALt A

SOB[17:0] 0 BAr it B

SBO[17:0] 0 RONEZHERE AR, R

DOUTI[35:0] 0 DSP % Hi 3

CASO[54:0] o ALU %t )N —/> DSP #bedh AT g e, e

R 59

£ 3-10 AR HF Festiid

A AF A 1t B BOAH oK g 1
AO register AOHII N\ B A7 75
A1 register ENE PN e
BO register BO%iI N\ 77 f7 4
B1 register Bl N\ 2 /7 7%
C register CHINZ 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 1 RHBLRIN T 745
P2_0 register e BT /K RN 5 A7 2%
P2_1 register A7 FEHLF K R N 25 A7 2
OUT register DOUTHith & 17 4%
OPMODE register PRAERL A T e
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 725 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

DS117-2.9.6

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)

DS117-2.9.6

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 27~
$210 (Display Serial Interface, DSI) FIA1H$ 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 .

SCFEE#R RX A TX S b0, A& 4 22 5% = 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 8UE(PLL)

SN BB
KT Clock ELIHANER, "% UG286-1.5 Gowin I #f 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
FNAI 38 A 2 0 U, {56 5 P A IR b i N B T B A B 4 ) B A 1
3.10.2 $HAEER

BRI B — b B i | L B, fRTAR A 3R (PLL, Phase-locked Loop ).
I AMER SN B S 25 N 25 S 1 I PR R A IR 15 5 AR AAE AL

GWINR 1) PLL fERREWS R (1 v] LLER & AU BRI, 8IS B B AR 2
HOn] DLgEAT IS Bh A B R R (A 0 40) . ARALIR B 5 e LU SR T RE

GW1NR-1/4/9
PLL A&k 1 25 M HE B an & 3-35 Fizso
& 3-35 PLL = =E

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

CLKFB —>
> > CLKOUTP
FBDIV —>| <«— LPF »—>» PS&DCA
r’ X 2 > 13

DIV > CLKOUTD3

o ol L j}D
| R O (N

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

FBDSEL[5:0] [ >/
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3 4 3.10 M4
% 3-11 PLL S8 OENX
it 14495 B5 ik
CLKIN [5: 0] LD AL E TN
CLKFB LD S REE PN
RESET LN PLL 4= AL
RESET_P LN PLL Xl (Power Down) {55
IDSEL [5: O] TN SRS DIV, S 1~64
FBDSEL[5: 0] | %A A EEH| FBDIV {H, Y 1~64
PSDA[3: 0] LETPN B (A RK)
DUTYDA[3: 0] | %A A o 7 P (7 B A 20)
FDLY [3: 0] LN CLKOUTP #h 4 iR il
CLKOUT Lingas] ToAHAT AN b 2% L 1 5 1 s b e
CLKOUTP iy A RN (5 2% HE Y B P b
N 5k CLKOUT & CLKOUTP 4344 (Hi SDIV
CLKOUTD o NP
N K CLKOUT = CLKOUTP )43 45 &4 ( i1 DIV3

CLKOUTD3 | it SRR, DIV B E N 3)

PLL 8l $57R -
LOCK o 1: BUE;

0: 24

DS117-2.9.6

PLL F1Z2% B 8055 n] LU M PLL BB B N, ] DU id it ge
2l LR EE T RN EE S B E AR S . PLL BRGHE 5]
PA24MES PLL SBHE 5 8 IS, 0 a] DU s SR i 2 (1) 4 Jm I 83
T RN EME T B T .

GWINR #51 FPGA /i [f) PLL ¥ 2515 2% 3% 4-21 B FES
PLL AIXS i A B CLKIN BEAT 453 8 (R SR 70 450 , TH B AR
feikout = (feukin*FBDIV)/IDIV
fvco = fekout*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@ 12 IDIV. FBDIV. ODIV. SDIV k45 2| B A R I 4= 5 .
GWI1NR-2

PLL A58 1) 25 R HE &1 4 8] 3-36 o .
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3 4 3.10 M4
3-36 PLL ;&R
—_PSDIR
[—_PSSEL[10] DPA
[—_PSPULSE
iy o
W B | o R e
iy o
CLKIN DIV ] [—= DIV.B ‘J\N CLKOUTB
(1-64) :%SE ‘"'% —— s | PS oT ?y CLKEN X
Vi —
PED Cfv*égF 4
CLKFB || L
FBDIV Bl ODIV.C —N[\ CLKOUTC
(1-64) :;SDE_;E — @im) | S CLKEN >
—
jﬁ% g | s ﬂ—“ cen | B

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

PLL ¥ 17 58 X un# 3-12 Fis.
F 3-12 PLL 38 OENX

LOCK

i 1 24 R BE5 Eiii

CLKIN A kL PN

CLKFB LI s RLE PN

RESET A PLL 4=¥ &= AL

RESET_P LI PLL Xl (Power Down) 5%
RESET | WA A7 IDIV [ PLL &8 47
RESET_S WA 1Y 547 B/C/D iX 3 it

IDSEL [5:0] A SHAfEH] IDIVAE, JiH 1~64
FBDSEL [5:0] LI A& FBDIV 1, Jil# 1~64
ODSELA[6:0] A ENA1EH) ODIVA, i 1~128
ODSELBI6:0] A FNA¥EH) ODIVB,JEHE 1~128
ODSELCI6:0] LI B4 ODIVC,ju [l 1~128
ODSELDI[6:0] A BhAsSTEH| ODIVD,JEFHE 1~128
DTA[3:0] LIIEN BAFEH] CLKOUTA i dutycycle
DTB[3:0] LN 54| CLKOUTB ) dutycycle
ICPSEL[4:0] A AR 1ICP K/
LPFRES[2:0] LTI FAEH LPFRES K/

PSDIR LN AR B )5 1A
PSSEL[1:0] LTI SIS HIA LA B IE
PSPULSE LETPN BNASYE I AH AL A% Bl B
ENCLKA

NG ke it EAs Pl i B
ENCLKD

CLKOUTA i A ETER BT CERUD

DS117-2.9.6
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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

DS117-2.9.6

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 3-37. 1% 3-38. K1 3-39 K& 3-40 Alr7wo
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3 SN2 3.10 frf i

& 3-37 GWINR-1 HCLK R=E

I/0 BankO

efueg O/
—
Py
™iueg o/l

1/0 Bank2

[ JioBank [[]Heik

& 3-38 GWINR-2 HCLK ==&

I/O BankO
| N = |

67 T

-

QY

> =
Ne)

— L R w

— =5

) B

gJJ:

L

Y B

w | .

s E

/O Bank2

. |oBank [ HCLK
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3 LN 2 3.11 K2k

3-39 GWINR-4 HCLK REE

/0 Bank0
| |
5L Ll
w L R w
8 — — 3
Y L&
| s |
/0 Bank2
[ ]wosank []Herk
3-40 GWINR-9 HCLK rEE
I/O BankO
Om
5L Nk
w L R oy}
8 — — 5
AN ]z
| L |
I/O Bank2

[ ]oBank [[]Hetk
3.11 £k

YE % CRU A %kh 78, GWINR %% FPGA 7= it 7 RiEFE M)
KLV, GRS, merfiige. BREMSHESEREERES.
3.2 £ /EEL
GWINR #%1| FPGA /=& — N HNERE BN NG, HiEEE

PSSO N EE AR, W AERDIRD BB R D B AL, CFU AT I/O H
R A7 22 ) AL L B
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3 Hffr e

3.13 G fEfd &

3.13 RiIZECE

GW1NR %% FPGA 7=} 37 £ SRAM 4w 2/ 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&%%

DS117-2.9.6

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

GW1INR %741 FPGA /=i hn 1 JTAG st A e, B8 SCRRAE
SEMMPAE TARRS RO R B JTAG £ 042 A 4 Flash 50405 Flash
AR, G feid R b 83 4F AT DUZ IR B B W AR, gifeseiin, (R
Pz RECONFIG_N RIAJ 5E sRAE LT 2o BRARFIEIE & ] T A2 2RI ] 1 H

Mt BEAE T T -

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

3.14 F N IR

3.14 FA&EIR

DS117-2.9.6

GWINR #%1] FPGA F= Nk T —/ N W dmdR, ZwmftidfEd v MSPI %y

FERE A SR LI B

FrA s IRIE T PO P et R I BRR, SEERCE TR, ATLREE

215 64 MBI

GWINR-1 2554 H i ghobi m] Ldad i & s A5 2

fou=240MHz/Param.

GW1NR-4 #5f4a t Inf hoi n] LU k2 0TS 21

fou=210MHz/Param.

GW1NR-2/9 2844 b B p g n] LLsit an s A - 43 2

fout=250MHz/Param.
E!
® L REL Param NECE S5, VEFEN 2~128, HSZRHMELL.

* 3-13. K 3-14 &3 3-15 HI28 1 i W bR 70 iz, BRI
SPGB RS L RN A
& 3-13 GWINR-1 A A& iR A4 SRR IE TR
5= i 50 i 5y RS
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 120MHZz2
& 3-14 GWINR-4 F A iR 806t 553 i% T
f e HE ES B HES
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 105MHz2
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RE P 3.4 IR
& 3-15 GWINR-2/9 A& A48 SR IE TR
5y S 5N RS B HIES
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
¥E!
o [1] Bl FhiM%

[2145i& F T MSPI g F A =X

DS117-2.9.6
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4 AR 4.1 TAREAF

!

®  EAEERER) AR A K ARG AR s S 1 bt AR 2% B AR v i R i X
WS, A PR ACRIEITA ST REAE I AR5 b TARVE I AR D0 R 1IR3 LA .

4.1 TES%H

4.1.1 B HEASEE

F+ 41 xR KTERE

B iR wAME | RKE

v LV WA HLE -0.5V 1.32V
o UV FA R 05V | 3.75V

Vceo I/0 Bank HLJ& H -0.5V 3.75V

Vcex S B LY L -0.5V 3.75V

Storage Temperature AR -65C +150°C

Junction Temperature g -40°C +125°C
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4 HIAURE 4.1 TAEFAF
41.2 HEETEFHEE
R 42 HEET/EEE
B Eia w/MAE = NE
v LV AR L 1.14V 1.26V
o UV AR IR 1.71v 3.6V
Vecox I/0 Bank HiJ5 HL & 1.14V 3.6V
v HBhHE(GW1INR-2) 1.71V 3.6V
o % B HE E (GW1INR-4/9) 2.375V 3.6V
Ticom ghiR (R 2k) 0C +85°C
TunD ZEIR (LK) -40°C +100°C
!
o RFHEMBBFEEABEEEESH UG804, GWINR-1 #HF Pinout FHf, UG805,
GWINR-2 #/F Pinout FA4, UG116, GWINR-4 Z8/F Pinout FH 71 UG803, GWINR-9
2L Pinout FHf-
4.1.3 BiF AR
+*4-3 BIELEFAME
EAS i1 At e /ME B = PNEN
RAMP
GW1NR-2/4/9 0.6mV/ps | - 6mV/us
Travp_veex | VCCX ETFRER GW1NR 0.6mV/us | - 10mV/us
Travp_veco | VCCO ETHRER GW1NR 0.1mV/us | - 10mV/us
4.1.4 IEHREFH
R 4-4 AR
B4 Eiiipa FA /O K5 RNE
A N\ IR FEL
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) Vo 150uA
i N\ IR TDI,TDO,
Ins (Input or I/0O leakage current) 0<VIN<VIH(MAX) TMS,TCK 150uA
4.1.5 POR %%
%% 4-5 POR BES¥
B4 Eiiipa B e /ME RN
POR o | LSRR vee 075 1
1 Power on reset voltage of VCCX 1.8 2
Vee VCCO 0.85 0.98
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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 dTRRE 4.28SD HEAE
4.2 ESD ﬁﬁ'é
3% 4-6 GWINR ESD - HBM
Erlas GW1NR-1 GW1NR-2 GW1NR-4 GW1NR-9
QNS88 - - 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 | - ] ;
% 4-7 GWINR ESD - CDM
s GW1NR-1 GWINR-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
LQ100G CDM>500V - ] ]
LQ144 - - - CDM>500V
QN32X CDM>500V - ] ;
FN32G CDM>500V ; - ]
EQ144G CDM>500V - ] -
QN48X CDM>500V
4.3 DC B 5454
y—
4.3.1 #H#EFTIETEE DC BSFE
% 4-8 HETIEBER DC RS
ZFR ik %44 /M WAME | &KME
I/O Hi N\ HL Veco<VINRViH(MAX) - - 210pA
he,liH (Input or 110
leakage) 0V<Vin<Vcco - - 10pA
/O i H
lpu (/0 Active Pull-up | 0<Vin<0.7Vcco -30pA ; -150pA
Current)
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4.3DC H AR

EN it 1 wR/MA WORE | RKE
I/O "FHiHLR
lpD (I/O Active ViL(MAX)<Vin<Vcco 30pA - 150pA
Pull-down Current)
SRR AP I
FREE IR
IBHLS (Bus Hold Low VIN=VIL(MAX) 30pA - -
Sustaining
Current)
SV ARFF R LTI
RS
IBHHS (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)
SRR A P I
i H AR
| = 0<ViNsV - : 150pA
BHLO | (Bus Hold Low IN=Veco H
Overdrive Current)
SRR e R T I
i H AR
| = 0<ViNsV - - -150uA
BHHO | (BusHoldHigh IN=Veeo H
Overdrive Current)
S ARFFRNR R
VBHT Fi, % (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
/0 L7
C1 (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis=L2H(" - 200mvV | -
Vcco=2.5V, Hysteresis= L2H - 125mV | -
Vcco=1.8V, Hysteresis= L2H - 60mV -
Vceo=1.5V, Hysteresis= L2H - 40mV -
Veeo=1.2V, Hysteresis= L2H - 20mV -
Vcco=3.3V, Hysteresis= H2L[" - 200mvV | -
i NIR ¥ Vcco=2.5V, Hysteresis= H2L - 125mV | -
(Hysteresis for — e ) ]
VHysT Schmitt Trigge Vcco=1.8V, Hysteresis= H2L 60mV
inputs) Vcco=1.5V, Hysteresis= H2L - 40mV -
Vcco=1.2V, Hysteresis= H2L - 20mV -
Vcco=3.3V, Hysteresis= HIGH - 400mV | -
Vceco=2.5V, Hysteresis= HIGH - 250mVv | -
Vcco=1.8V, Hysteresis= HIGH - 120mVv | -
Vcco=1.5V, Hysteresis= HIGH - 80mV -
Vcco=1.2V, Hysteresis= HIGH - 40mV -
!
[1] L2H(Low to high)#/=7E Vi H XM, H2L(High to Low) &R A ViL I 21X M -
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4 AR 4.3DC H AR

4.3.2 BRSHIR
R® 49 BHSHR
Al
B i fiis TS
lcc Core HLJEHLIE(Vec=1.2V) LV 1.8
GWI1NR-1 ——
lcco I/O Bank L5 FLE (Veco=2.5V) LV 0.8
lcc Core HJFH(Vcc=1.2V) LV/UV 1.5
GWINR-2 | lcex Veex B HLL(Veex=3.3V) LV/UV 0.6
lcco I/O Bank FLg FELE (Veco=2.5V) LV/UV 1
lcc Core HLJFEH T (Vec=1.2V) LV/UV 2.8
GWINR-4 | lccx Veex B L (Veex=3.3V) LV/UV 1.15
lcco I/O Bank L FELE (Veco=2.5V) LV/UV 0.55
lcc Core HFH T (Vce=1.2V) LV/UV 35
GWINR-9 | lcox Veex HLUE HLI (Veex=3.3V) LV/UV 5
lcco I/O Bank L5 FLE (Veco=2.5V) LV/UV 2
!
* [1]5E 49 PER ST IAME N C6 BREAEIRE N 25°C i [ d A .
*  [21%FHEEES A4 Flash £ GWINR-1 2844, H Icc A 2.8 mA.
4.3.3 fwIETH B
R 410 RIETHHR
2 ik R A | HKME (mA)
GWINRL 4 fE Flash i} Core LY (VCC=1.2V) LV figA 4.8
) 4478 Flash I 1/0 Bank HLJE Y (Veco=2.5V) LV jiA | 2.8
4ifE Flash i} Core HLJFE L (VCC=1.2V) LV fA 2.19
GWINR-2 YaFE Flash B Veex FLIRHLL(Veex=3.3V) LV fiA 12
%% Flash I} 1/0 Bank HLiE HEIL(Vcco=2.5V) LV A 2
4ifE Flash i} Core HLJFE L (VCC=1.2V) LV fA 2.19
GW1NR-4 i F2 Flash B Veex HLIEHLL(Veex=3.3V) LV fiiA 12
%% Flash I} 1/0 Bank HLiE HEIL(Vcco=2.5V) LV A 2
%A% Flash i} Core HiJE HEIfE(VCC=1.2V) LV A 2.19
GWI1NR-9 #iFE Flash B Veex HLIE HL L (Veex=3.3V) LV fiA 12
2 Flash i} 1/0 Bank HL i HLifi (Veco=2.5V) LV figA 2
!

R 4-10 HF LB B R T BEAT AR T A A KA
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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 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
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 3.6 1.3 15 1.7
SSTL33 I 3.135 3.3 3.6 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 3.6 - - -
LVPECL33E | 3.135 3.3 3.6 - - -
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 3.6 - - -
SSTL33D_lI 3.135 3.3 3.6 - - -
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
TR Vie Vin VoL VO!—| lotl | lonM
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
4 4
0.4V Vcco-0.4V
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 Veco1.1V | 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 Vrert 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 Vrer+ 0.1V | 3.6V | NA NA NA | NA
¥
[1][Fl—~ Bank Fr A 10 {21 DC HLLFR i (245 source #l sink): [A]—4> Bank Frf5 1O [
HHTARE KT n*8mA, n &/xiZ Bank #5] H 1 10 &
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4 B 4.4AC FFRAHFIE
=
4.3.6 4% I/O DC BS54
& 4-13 £y I/JO DC S 4514
B ity MR 2% A w&AN | BB mK | AL
LDANGENE
VinA,VINB (Input Voltage) 0 - 215 |V
P PNGENES Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 |- 2.1 v
N \ . . Difference
4 I
Vo ZoTINT TR (Differential Input | gy Ucethe Two | £100 | - 600 | mV
Threshold) |
nputs
N . Power On or
lin i N\ FE(Input Current) Power Off - - 20 | pA
A B N7 H
Vou it T (Output High Voltage | o _ 4560 ) . 160 |V
for Vop or Vom)
A N
VoL i I H°F(Output Low Voltage R+ = 1000 0.9 ) ] vV
for Vop or Vom)
Z= 1% HL T (Output Voltage (Vop - Vow),
Voo Differential) Rr=1000Q 250 1350 1450 | mV
72 5L H LR AR A T
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos #1113 (Output Voltage Offset) (RVT(;ZSO\SJM)/ 2 11125 120 (1375 |V
ARk (Change in Vos
AVos Between High and Low) ] i 50 mv
. . Vob = 0V 1 B4
I B HL s - - 1 A
s OB FL g 5 m
44 AC FFR4514
4.4.1 CFU FF <454
& 4-14 CFURFS¥%
" R o
4k Hiik = #fir
Min Max
tLuta_cru LUT4 #EiE(LUT4 delay) - 0.674 ns
tlrs cru | LUT5 ZEiR(LUTS delay) ] 1.388 | ns
tLute_cru LUT6 #EiE(LUT6 delay) - 2.01 ns
tLut7_cru LUT7 ZEiE(LUT7 delay) - 2.632 ns
tLuts_crFu LUT8 %Ei5(LUT8 delay) - 3.254 ns
B /AL B FF A7 4 i R[] (Set/Reset to
tsr cru . - 1.86 ns
Register output)
s D 2 B A L -
{60, FU I b 3 25 7 44 H 15 1] (Clock to Register | 0.76 ns
output)
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4 HIAURE 4.4AC FFRHEE
4.4.2 BSRAM FF & 4514
3% 4-15 BSRAM RS
. Yar é . .
4 ik 5 Hfy
Min Max
R 1) 13 bt /508 T [E] (Clock to
tcoAD_BsSRrAM - 5.10 ns
output from read address/data)
> P 72 BLEA L)
tcoorR_BSRAM HT@F%UH@%’%%{&}HTI@(ClOCk to output - 0.56 ns
from output register)
4.4.3 DSP Fx45i¢
3= 4-16 DSP RIFE&¥
e HE Y o,
27 ik RS oy
in Max
; i N B AT o B
tcoiR DS HT%@U%J)\TF%&E’J if ] (Clock to output | 480 | ns
from input register)
. 325 Sl 2= 2 ek
tcopr_psp Eféqjﬂ.mm.(wﬁ%ﬁm i l(Clock to output - 2.40 ns
from pipeline register)
. A L 2 B
{c00R DS FRf b 21 i 7 4725 [0 7] (Clock to output | _ 084 |ns
from output register)
4.4.4 Gearbox FFHrtd
K 4-17 Gearbox Bt FZH
s B i i) /ME BT
FMAXippr 2:1Gearbox #i A\ 10 K ATH R 600 Mbps
FMAXipES4 4:1 Gearbox i\ 10 f K H AT R 800 Mbps
FMAXIDESx 8:1/10:1 Gearbox i\ 10 i K H AT % 1000 Mbps
GWINR-1/4 —
FMAXobbRr 1:2Gearbox #irth 10 f K HATH % 600 Mbps
FMAXosera | 1:4 Gearbox it 10 K H AT # % 800 Mbps
FMAXoserx | 1:8/1:10 Gearbox %t} 10 ¢ K H 473 R 1000 Mbps
FMAXipbr 2:1Gearbox Hii A\ 10 H k5 17iH % 600 Mbps
FMAXipesa 4:1 Gearbox ¥\ 10 fz KHEATIH S 800 Mbps
GWINR.O FMAXipEsx 8:1/10:1/16:1 Gearbox #i A\ 10 i KHATH %R 1200 Mbps
FMAXobpR 1:2Gearbox %t 10 K HA{TH % 600 Mbps
FMAXoseRr4 1:4 Gearbox #iith 10 5 K HATHZ 800 Mbps
FMAXoserx | 1:8/1:10/1:16 Gearbox #iH! 10 fix K47 | 1200 Mbps
!
o LVDS IO AW LLAF] 1Gbps, (HA2IETER 1:4 1:2 I, A RZ I8 FE R Be ik A B AH S )
B
e Driver=3.5 mA.
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4 AR 4 ANC FFRERME
2= 4-18 H.3% 10 Fmax
5 I;max
/IMHE (Mhz)
DriverStrength = 4mA DriverStrength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
¥E!
® JilliX loading }v 30pF Hi%.
4.4.5 B8N /O FF X451
= 4-19 SpERFF L 4FM
-4 -5 -6
Min Max Min Max Min Max
HCLK Tree delay 0.8 14 0.5 1.2 ns TBD
PCLK Tree
delay(GCLK0~5) 1.4 2.6 1.0 2.2 ns TBD
PCLK Tree
delay(GCLK6~7) 1.8 3.2 1.4 2.9 ns TBD
Pin-LUT-Pin Delay 34 5 3 45 ns TBD
4.4.6 ARG T X5
# 4-20 KA RIRIFESH
ZFK 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 iy R B S s 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 PR 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
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
3!

DS117-2.9.6

®  [1]/[RIEIE Y fe /N HE AT AT REAN[R], A IS 2 Bt/ VCO i A /128, B 3.125MHZ
/ 25MHZ; B/C/D il 7 E M 2 BRI (SE) KW, HAGINA A JHiE—5,
RN T T /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

DS117-2.9.6

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
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5 BT 15 S

5.1 &4

5.1 stk

5 T RiER

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

!
o XTIFMMEMERAHEEE, E5% 2.2 MG BAIER R 2.3 HEEFEEIIK.
o I /)N 4O (LittleBee®) 5 Mk 2 1 A R BUOSK e A A FE AN A
o izt GWINR %1 FPGA 7= fit i B 5 2R Fl WU AR iR, 1 C6/15, C7/16 55, &
3 SR FH ) Mk b, i DA TR 3t mT DA ] Ay A2 3 A2 oMb FH (1) A B kS FH (C)
Tl i 100°C, FMv 2R el 85°C, T ARl — i Fr an e i b 2% 7 i v 3 2
RPESEYL T, AE TN FH g B S N 6.
& 5-1 Ak PSRAM 2§ H & 753%-ES
GWINR - XX X XXXXXX ES
Product Series ——
GWINR | Optional Suffix
Core Supply Voltage ES Engineering Sample
LV 1.2V Package
UV 3.3V QN88  (QFNSS, 0.4mm)
Logic Density QN88P  (QFNS88P, 0.4mm)
11,152 LUTs QN48G  (QN48G, 0.4mm)
4 4,608 LUTs MG81P  (MBGAS81P, 0.5mm)
98,640 LUTs MG100P (MBGA100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
MG100PA (MBGA100PA, 0.5mm)
MG100PT (MBGA100PT, 0.5mm)
MG100PS (MBGA100PS, 0.5mm)
LQ144P (LQFP144P, 0.5mm)
FN32G  (QFN32G, 0.4mm)
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5-2 GWINR &4y & 75 3%-Production
GWINR - XX X XXXXXX CX/IX

; — 1 Grade
(F;rv(\),(inth series C Commercial
Core Supply Voltage | Industrial
LV 1.2V Speed
uv 3.3V 4 Slowest /5 /6 /7 Fastest
Package

Logic Density

QN88  (QFNSS8, 0.4mm)

11,152 LUTs QN88P  (QFN88P, 0.4mm)
22,304 LUTs QN32X  (QFN32X, 0.5mm)
4 4,608 LUTs QN48X  (QFN48X, 0.5mm)
9 8,640 LUTs

MG49P  (MBGA49P, 0.5mm)
MG49G (MBGA49G, 0.5mm)
MG49PG (MBGA49PG, 0.5mm)
MG81P  (MBGAS81P, 0.5mm)
MG100P (MBGA100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
MG100PA (MBGAZL00PA, 0.5mm)
MG100PT (MBGA100PT, 0.5mm)
MG100PS (MBGAZ100PS, 0.5mm)
LQ100G (LQFP100G, 0.5mm)
LQ144P  (LQFP144P, 0.5mm)
EQ144G (ELQFP144P, 0.5mm)
FN32G  (QFN32G, 0.4mm)
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o °
GOWINEE GWINR-LV4 «——— Part Number™!
Part Number —» GWINR-LVALQ144C6/I5 QN8BCE/15
’ YYWW <«—— Date Code
Date Code ——» YYWW
Lot Number —p LLLLLLLLL LLLLLLLL L€« Lot Number
® °
GOWINEGE GWINR-LV4 «———— Part Number™
QN88C6/I5
Part Nu mbf.'zg —> GWINR-LVALQ144C6/I5 YYWWB L Date Code®
Date Code™™ —» YYWWB
Lot Number — 1y LLLLLLLLL LLLLLLLL L€«—— Lot Number
o °
GOWINEGE GWINR-LV9 «———— Part Number'™
QN88C6/I5
Part Nu mb% — GWINR-LVILQ144C6lI5 YYWWC < L Date Code®
Date Code'™ ——» YYWWC
Lot Number ——1p LLLLLLLLL LLLLLLLL L<—— Lot Number
L ]
GOWINSZD Part Numbert¥ —» GWINR-LV2
Part Number —3 GWINR-LV2MGA49PCT/16 Part Number™) — MG49PC7/16
Date Code ——» YYWWXXXX Date Code — YYWWXXXX
Lot Number —» LLLLLLLLL Lot Number — 1> LLLLLLLLL

!

o [MEEAETE—ITHE TN “Part Number”;

o [2] B iuA% K] Date Code /et in—AriRAARiR “B” ;
e [3] C JiuA 221 (#) Date Code &b —f7 R AFRiR “C”.
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