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GW1NR %741 FPGA 7= & FIHUIRFR S AL fiE 8 (B-SRAM) TE#FN
HiE AT HES, —A B-SRAM FEZENEE S H 3 4~ CFU i E . —4
B-SRAM %5 & K/INA 18Kbits, 772 Fiic B AR A A ER . FE4IME B
B2 L 3.5 PURE S BENIAT i ge bk .

GW1NR %% FPGA 7~ fh Wik 7 I INAE B, AR A E R, 7
M5 BIES N, 3.6 A INAF B

GW1NR #7%1 FPGA 7= i i Wik | 30745 5 A B E DSP. DSP 7E4%
N IR AT HED, B4~ DSP %R 5 H 9 4~ CFU AL E . &> DSP &5
PN ZE TG, RN ZE RTG53 (pre-adders), AN 18 23Rk 1E
#(multipliers)fl— A~ =4 N B AZ 2 H R IG(ALUSE). LIS BiES I
3.7 Fur s T A FEAR R

GW1INR R%1 FPGA 7= i Witk 7 BiAH# PLL %Y1 DLL %, &=
SR PLL iR AE S SR AL 7] DLLE& b i, 5 e B AN A f)2 800] bAE
AT B A R AT R (5 AAN 3 A0 AL EE . S B SE S Th e . AL 77
PR AT e A ) TR, SCFF 2.5MHz 3] 125MHz [ AR 4R Ja [, v MSPI
Y e BRI B . A N AR IRIE AL AT G AR B 7 B, BB EE T IA £+
5%. VR4S EIES N 3.8 IEP. 3.12 AN ETR.

4h, FPGA SFINE T+ & B e 4 5. 7u(CRU, Configurable
Routing Unit), Jy FPGA I AT A RIS HLEE R, AECEDIREHR T
(CFU) F110B WIER /- AR E ML TR, @il | CFU WA I0B i
P2, AR TR & s 5k FPGA B A . hab,
GW1NR %71 FPGA /= ik 24t 1 £ 5 & F ISP 2 5, KEHRIE, &
BN, DA ImFEIEISE . IS ST 3.8 IEr, 3.9 K&k, 3.10 &
R B,

3.2 SDARM

GWINR £7%1] FPGA 7 il ANAI 325, S ) SDRAM A B AT ZEHRAN
—FE, HUIEEIE S 2.3 HARE BAIE.
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FE
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BoEan A, RERT DU T IR S . RS B E R R K E IR 1. 2,
4. 8 AT B, T LAEgm AR A A 2 iR Bk . fRE A 3h T s F T
Rt E AT IR, TIRBEAR KL NG5 5). SDRAM #2453l
Froiae & BRI hRE, dhAh, iRt TR A AR, A LUE SRR A
&R R G M REE B -

SDRAM #z H it L FL Ry 3.3V, 48 SDRAM [#) BANK Hi % 75 £ [H &
3.3V, HHEEIESHR4-2 17 TAEGEH.

&2 SR R IP Core Generator <23 P #k/4M ) SDR SDRAM
EHISE P, fFHEHEE 1P AT LLE 3h5E i SDRAM L HYIaaik, i,
SRS e, H P I BRI R 2 15 5 i R AT, VRAE B 2%
Gowin SDRAM 757 #/H /' 15 1 -

3.2.2 PSRAM

DS117-2.5

4
i A% 166MHZz
KU E i A
A7 55 16bits(QN88/LQ144) / 32bits (MG100)
5 HdE a7 RWDS
T M B

"“‘Eﬁ
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3 ik 3.3 AL B DhREH T

#h4r BEF1 E BhkHT PASR

TR A PRI A

R4 H DPD

IXzhEe 17: 35,50,100 A1 200 KRk
KRR 7]

16/32/64/128 77598 R AR 2,
R B AT 8

o 1.8V {itHHE

!

RAEtEIES % UG116, GWINR-484B #811 Pinout F4} % UG801, GW1NR-9 #// Pinout
F Moo

PSRAM #z Lk LR A 1.8V, iE4#: PSRAM [f) BANK H & 75 22 [f
2] 1.8V, G EIESHERX 4-2 #EF TIETEH.

o SR ZURE AT IP Core Generator 324 P #k/41 45K PSRAM $22i]
AP, fEHERERR IP AT LLE 358 PSRAM EHIWIIGAL, SR HESE
1B, F P #2 IRl 48 1/ S i P BRI AT, V401G B15 2% Gowin PSRAM
Memory Interface IP /1 /155,

3.3 AJECEThEE AT

AJTC & ThEE H o G(CFU) &M GWINR #7%1 FPGA 7= b i 3 A g,
A~ CFU Hw] fic B 38 4552 70 (CLU ) AT g A2 A1 26 B2 U5 52 0 (CRU) AL R, R
CLU mPU/~ AT & Thfig i+ CLS(Configurable Logic Slice)4H ik, Hrhlfic &
hae & R E M 78%, 153 WK 3-2.
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3 ik 3.3 AL B DhREH T

& 3-2 CFU &= EHE

v

Carry to Right CLU

CFU
CLU
LUT
CLS3
LUT
CLS2
CRU
CLS1
CLSO
A
T Camyfomiefcu
3.3.1 AL EIZiB ¥ T

AHC B AR TSR A B IR . SARZ AN i e o
o EAREHERMA

BANERRATUBECE N 4 AERR(LUTS), ATERCEZE Ao
Ll AR R T BE -

- N ATECEIIRE AT ECE R 5 A E R R (LUTS).

- PAATECEDhAE A T ECE L 6 Fa A AR (LUTS6).

- WUAFTECEThAE A T ECE R 7 A B IRR(LUTT).

- \ASuTECEZHRE T (W CLU)RTEC B R — > 8 T A B HRR(LUTS).
o FAREHHA

ZhE AR, EIRAR TG B R ARZ AR U(ALY), AAESEELLL T hfE:

- IEREIE

- s, BRI AR

- HEER, BRERT IR T BRI SR LA

- kAR
o {FffaEs

GW1INR-9 Fff SRR 2. AR, n Al i B2 FL s Rk 16

DS117-2.5 12(67)




3.3 A IC & Th At BT

x 4 Lty A A F S HEA LA 4 (S-SRAM) B BLAEfifi 2% o

Gowin z AT SCRFE ARIIA A SR 7 S DL S BE AL A Ak 4
(S-SRAM) HIHIAGAL . B AF i o (1 BH 720 25 A F SR I 58 RN o

R

H] B T RE

(CLSO~CLS2)H & & A3 4743 (REG), & 3-3 .

# 3-3 CLS b FHFER~EE

—D
—CE
—>CLK
— SR
—GSR

% 3-1 CLS & FRERIE SRR

~og |0 |k
D || SRR
CE || CLK MRE(= 5, TIAC T ot T R T (it 2
CLK || | EibbE e, WREAN LTI FEE g 2
KB SR, CE Jyn IR 2
o Ml
I
SR ' e mmmEn
o RLE
o FANE L
SREEL, ARE I
» o R
GSR¥ 11 o mwmp
o EAREEM
Q O | Ffrmm
!

o [1{E'5 D [RIE T LUE#EE — AL B IhRe i AR — R KR M H , BT DUkHRE T
CRU M N . ULEEIREY SR N, AR DL .

e [2]CFU " Al e & IhAE i () CE/CLK/SR ¥y af it 37 i B 5 ¢ .

e [3]f£ GWINR #%1] FPGA /=i N6, GSRild HiELiE:, A CRU.
[4]SR 5 GSR [AH 45 %t GSR A 8wk s 2

3.3.2 L HIFETT

4 TR H.t CRU [ Zhae E ZAFEH AN 7 1H :

o I NIEFRINAE: N CFU M N5 S At NIk £

o HZLHEIRINEE: A CFU B N/HiH (s S MLER R, 3 CFU B
EE .CFU Z[ai%E#: A F CFU 1 FPGA W 3 H B Th e B 2 8] Fl) i 42

DS117-2.5
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3.4 fn N\ HH AR

3.4 M ARR

DS117-2.5

GW1NR %% FPGA 7= i i) 10B T 2404 1/0 Buffer. 1/O Z LA L AH R

AR 2R B YR R TC =N 0y . 4n B 3-4 Bz~ NS 10B g5 in = i, &4 10B
FITALEE T AN 11O B RI(bRid N A R B), '© AT AT LARC & Al —4H 2 015 5 %7,
WA AR N 5 5 A e & .

& 3-4 I0B S~ EE

Differential Pair Differential Pair
AL _ . A _
 *True” “Comp"\ *True” “Comp"\
PAD A PAD B PAD A PAD B
A A A A
v v v v
Buffer Pair A& B Buffer Pair A& B
A 4 y Y L A 2 2
— O - O —H O - O
o 6 fBo 8 8 b & Bo o6 ®
v v A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
2 Y A [ 4
5§8§QE§8§ 2 5?9?95‘?9? 2
S585v 5585 v &|585v 5585 v
Q ~|Q «Q ~|Q Q —~+|Q «Q —~|Q
) 4 A v ¢
Routing Routing

GWINR %1 FPGA 7=/ 10B I ZhREHF 13-

FF Bank 7 Vcco AL

¥ FF LVCMOS. PCI. LVTTL. LVDS. SSTL P\ S HSTL £ £ F e Fhr
1.

PRI NG 5 2B F L I

PR AL H 5 5 IR FL IR T

A4 S5 Slew Rate #£7 .

SHEEAS 110 $RAL3h T 1 Bus Keeper. 37/ 4 HiBH & Open Drain i H!
I

SRR -

/0 i s .. SDR L M DDR %&£ fif .

GW1NR-9 281f BANKO 3£ MIPI i\ .

GW1NR-9 #4f BANK2 7 MIPI %t .

GW1NR-9 234 BANKO 1 BANK2 37 #F 13C OpenDrain/PushPull # .

14(67)




3 Hify S 3.4 fn N\ HH AR

3.4.1 I/O B4R

GW1INR %7%1] FPGA /=¥ /0 4% 4 4~ Bank, 1Kl 3-5 i, &4
Bank A7 5LH) 1/O HJE Veco. N3CHF SSTL, HSTL & I/0 fay AFritk, &4
Bank i $2 (it — AL 525 WK (VRer), HH 7 Al LR 1IOB N B 1) VRer
P (55T 0.5*Vcco), MATIEEEANEN VRer F A (f# H Bank FAEE— /0 &
FEAE AN VRer BTN )

& 3-5 GWINR & I/O Bank S =~E=E

‘ 1/0 Bank0 \

GWINR

equeg o/l
iueg o/l

\ /0 Bank2 ‘

GW1NR #7%1 FPGA 7= 40~ LV Fil UV AN A«
LV FRAS 2844 32 FF 1.2V Ve it H I, AT PLH & B PR IhFE R 75 R
Veco IR FEET4E 1.2V, 1.5V, 1.8V, 2.5V, 3.3V B EH RIEHE.

UV A S5 R se B — R g e, PO 1 ki Ra ks,
1%L CRF 1.8V, 2.5V, 3.3V flH k.

Veex SZHF 2.5V 8 3.3V it H & .

£ GWINR-9 211, Bank0 ) 1/O 3CH5 MIPI i\, Bank2 K /O 4%
MIPI % H4 .Bank0 1 Bank2 ] 1/0 32§ MIPI 13C OpenDrain/PushPull %4
FoAth S A
V!

o EEE AN R MIRAL L
o R IIIEE LFEREGS 4.1,

DS117-2.5 15(67)




3 GikIN A 3.4 i Nt Bk
ANEIP 1O %y FRAERT Veco MER WK 3-2 Fis.

& 3-2 GWINR 2%l FPGA PRI #HFRNME /O KB R BHAEEE
/O bR | B/ Sy Bank Vcco(V) i H RSN AE J1(MA)
LVTTL33 BT 3.3 4,8,12,16,24
LVCMOS33 BT 3.3 4,8,12,16,24
LVCMOS25 B 25 4,812,16
LVCMOS18 B 1.8 4812
LVCMOS15 b 1.5 4.8
LVCMOS12 b 1.2 4,8
SSTL25_| B 25 8
SSTL25 I B 25 8
SSTL33 | BT 3.3 8
SSTL33_lI BT 3.3 8
SSTL18 | B 1.8 8
SSTL18_lI B 1.8 8
SSTL15 b 1.5 8
HSTL18_| b 1.8 8
HSTL18_lI B 1.8 8
HSTL15_| B 1.5 8
PCI33 B3 3.3 N/A
LVPECL33E | %% 3.3 16
MVLDS25E 5 25 16
BLVDS25E 5 25 16
RSDS25E Eoy 25 8
LVDS25E Eoy 25 8
LVDS25 E5 2.5/3.3 3.5/2.5/2/1.25
RSDS FEG 2.5/3.3 2
MINILVDS Zhy 2.5/3.3 2
PPLVDS Zhy 2.5/3.3 35
SSTL15D 5 1.5 8
SSTL25D_| 5 25 8
SSTL25D I Eoy 25 8
SSTL33D_| Eoy 3.3 8
SSTL33D I Zhy 3.3 8
SSTL18D_| Zhy 1.8 8
SSTL18D_lI 5 1.8 8
HSTL18D_| 5 1.8 8
HSTL18D_Il | %4> 1.8 8
HSTL15D_| 5 1.5 8
MIPI F Y TBD TBD

DS117-2.5
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3.4 fn N\ HH AR

& 3-3 GWINR R /O KB RS AERL S

I/O #y NFr#E | Fi/ZE4> | Bank Veco(V) ZRFRIRY ST 2 VRer
LVTTL33 B S 1.5/1.8/2.5/3.3 = o
LVCMOS33 B 1.5/1.8/2.5/3.3 = o
LVCMOS25 B 1.5/1.8/2.5/3.3 = o
LVCMOS18 B it 1.5/1.8/2.5/3.3 & 4
LVCMOS15 B it 1.2/1.5/1.8/2.5/3.3 | & 4
LVCMOS12 B Y 1.2/1.5/1.8/2.5/3.3 | /& 3
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | B 2.5/3.3 % sz
SSTL25 I B S 2.5/3.3 4 T
SSTL33 | B 3.3 i &
SSTL33_I B 3.3 i sz
SSTL18 | B it 1.8/2.5/3.3 % &
SSTL18_I B it 1.8/2.5/3.3 o &
HSTL18 | B Y 1.8/2.5/3.3 4 &
HSTL18_lI B St 1.8/2.5/3.3 4 &
HSTL15_| B 1.5/1.8/2.5/3.3 % sz
PCI33 B S 3.3 = @
LVDS Z5y 2.5/3.3 @ @
RSDS oy 2.5/3.3 i @
MINILVDS ZEGy 2.5/3.3 i o
PPLVDS ZEGy 2.5/3.3 i o
LVDS25E ZEor 2.5/3.3 i 5
MLVDS25E ZEor 2.5/3.3 i 5
BLVDS25E ZE5y 2.5/3.3 4 o
RSDS25E ZE5y 2.5/3.3 4 o
LVPECL33 ZE5y 3.3 @ @
SSTL15D Z=5y 1.5/1.8/2.5/3.3 @ @
SSTL25D | ZEGy 2.5/3.3 i o
SSTL25D Il | #% 2.5/3.3 i o
SSTL33D | ZEor 3.3 0 3
SSTL33D Il | %% 3.3 0 3
SSTL18D_| FE5y 1.8/2.5/3.3 4 o
SSTL18D_Il | %4> 1.8/2.5/3.3 4 o
HSTL18D_|I oy 1.8/2.5/3.3 7.5? &
HSTL18D_Il | % 1.8/2.5/3.3 7.5? &
HSTL15D | ZEoy 1.5/1.8/2.5/3.3 % o
MIPI Z=5y TBD B TBD
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3 Hify S 3.4 fn N\ HH AR

34.2 R LVDS it

GW1NR %71 FPGA 7= i It] BANK1/2/3 Sz 2 LVDS %, {H2
BANK1/2/3 A7 N #B 100 RR a4 N\ 243 VEAC L . BankO 25 100
Wi N\ 2 43 ULEC HLPH . 7F BANKO/1/2/3 3¢ LVDS25E. MLVDS25E.
BLVDS25E &R M, #4115 52 W_(Gowin Z4 Z°/# (systemlO) /H
S IE )

H LVDS fI- i vEdi{sE Bi5 & W (GWINR _Z %) FPGA /=43 Pinout F
)

LVDS F#i A3 10 FFESMH 100 BRARL i HFLARITIT , Beit-2% 4
3-6 i
3-6 B LVDS it 8E4gH

- GW1N-2/4/6/98% 4 8
Rk B A _ E e
txout+ =00 rxin+ , h tXOlJt"'SOQ rxin+ X
V“X’—U—/ﬁ L4 H M—]50Q j——e
Q= — 1 2
Lgmlﬂzoo_ o] & [[L B (500 )53 e j/
txout- rxin- | txout- rxin-
A A

i A 10 Buffer #1410 Buffer

LVDS25E. MLVDS25E. BLVDS25E £y 10 Z& v L B B PH M 2% 15 2
W, (Gowin ZZE M (systemlO) JH 1157 )s

3.4.3 /O iB18
K] 3-7 5 GWINR %741 FPGA 7= 51 i 1/O B 45 )5 1 35 4
& 3-7 /O M REE
TCTRL[ TCFF >
GND F»
» SER g R
—P’H’—}
TDATA [ » OUTFF > )_@
i
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3 ik 3.4 fn N\ HH AR

K 3-8 &y GWINR £7%1 FPGA 7= 511 11O iZ 48 )5 N3 55
3-8 /O IBERINTEE

- ClI

[ > DI

» INFF > DIN
IODELAY

)
IEM IDES
> > Rate Q9
Sel %

4

GW1INR %1 FPGA 77 5 ) 11O 32 %8 i 20 A e it B A F
EIRHREBR

] 3-9 NIEIRAEH IODELAY . GW1INR %71 FPGA 77 it 1454~ 110 # 6
+ IODELAY #H, S IL3gft 128(0~127) B 4EIR, — B W AERI (B £ 30

pS.
& 3-9 IODELAY =~E=HE
DI| R T
DLY UNIT
SDTAP | I
SETN | » DLY ADJ [ >DF
VALUE | >
B R HI RE IR B 7

o RN

o ZiAfEM], Al IEM BB AR sh S B % 1, IODELAY ARt
(5 I FH - A A A

/O 5%

K] 3-10 & GWINR £7%1 FPGA 725 #) 1/0 Zif7 a8t . GWINR &7
FPGA 7= i A /0 A ER AL T Jm et N\ 274725 INFF. % 27743 OUTFF
v PELA% 1) 27 A7 4% TCFF.
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3 EHINHH

3.4 fn N\ HH AR

& 3-10 GWINR B /O FERREE

b Qo -~

CE

Yy

>CLK
- SR

!
e CE A NIK L T4 22(0: enable)sl i i F43%%(1: enable).
CLK "] LAGm AR Ay b - fil 5 B R BV Al o
o SR UIgFEAN /P 1) SET/RESET 83 (disable).
o AR fFan Al LLGWAE N FF AT 45 (register) i fil & % (latch)..
ENREAR R
BUFERR L (IEM) 2 R BURE 45 0 9, A T3 A DDR #3(,  4nf&] 3-11
P o
3-11 GWINR # IEM ;rEHE

CLK[ - LEAD

DL IEM < IMCLK

RESET[ > [ - LAG
fRER 3% DES RESHTSgFe IR IR

BN /O SR 1 R AR 48 DES, £% 1 /0 BIRN T
Fave

ER{L28 SER &k

BNt 1O AR 1 ) LA SER Bitk, FE 1 1/0 BRIEM
E v

3.44 /O BB I EER

DS117-2.5

GW1NR %1 FPGA 7= 1/O B R 2 M TR, 5 —Fh T/EH
KR, VO(EK /O Z 5355 %) X nT LARC B s i 5 5 A E 5. INOUT {5
SR EARHGES R ESERH R EES).

AT A8 A S RE 10 4, GWINR-4/ GW1INR-4B (1% il
IOL10(A,B,C....J)f1 IOR10(A,B,C....J) R 10 24 . GWINR-9 [1)% JHIHS
X FF 1O ZHEIRE .

@R

TR U 1/O B 3-12 s, iU {55 TC. DO L DI

HzdE CRU 538 4F i
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3 ik 3.4 fn N\ HH AR

& 3-12 HERATH VO ZESHRER
TC[

DO »—@ |0 PAD

DI <

SDR #x

X T @R, SDRAEX A T 110 &8s, WK 3-13 fas, Al LL
B R 110 B R PEE .
[# 3-13 SDR {2 TH I/O 2B &M REE

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

E!
e CLK({#iftf55 O_CE 1 |_CE wnJ LAC & A vay B P BE sl v P g
o [4{E5 O _CLK A1 | _CLK AJ PARC & Ay b Fh il fi o w5 By fir %

o AMERNET O_SRAMI_SRWLEEANFLEN. FLEN. FAEA. TP BN
BEA B R AT TN g s
o  SDR BN /O F74if .70 m] LANC B 1 I 38 27 /7 43 2L Latch.
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3 Hify S 3.4 fn N\ HH AR

i#A DDR #x

7EiE ] DDR A F, GWINR %% FPGA 7= 5 7] DL Frie m 1 1/0 38
FE. GWINR-9 #3137 ¥F IDES16 #iA 1 OSER16 #ixX, HARZRIFA S FE.

3-14 Jyi#EH DDR #i N\, PAD 5 FPGA W@ HH R LN 1:2,
3-14 /O iZ%E# DDR A REE

D—»

IDDR —5> Q[L:.0]

CLK —>

3-15 Jyili /il DDR #irtti, PAD 5 FPGA WHIZ AN 2:1.
3-15 I/O iZ#8#Y DDR #iti R EE

D[1:0] — />

CLK ——»

ODDR —>»Q

IDES4 &5
IDES4 # 5 ~, PAD 5 FPGA W& HIEREL N 1:4.
& 3-16 I/O 123884 IDES4 AN ~=E

D—>
FCLK —>»
PCLK —» IDES4 —4> QI3:0]
CALIB —>»|

RESET —»

OSER4 &5

OSER4 =0T, PAD 5 FPGA W@ EH KN 41,
3-17 I/O iZ4EHY OSER4 Hith ~=E

TX[1:0] — />
D[3:0] />
FCLK —» OSER4 > QL]
PCLK —»

RESET — »
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3.4 fn N\ HH AR

IVideo {83,
IVideo #30 T, PAD 5 FPGA WiBiBiEEZE )y 1:7.
3-18 /O JB4BEY IVideo N TEME

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

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

OVideo 3\
OVideo ##30F, PAD 5 FPGA N EfZHEHEZKLL N 7:1.
3-19 I/O %8/ OVideo i ~EE

D[6:0] — /4>

FCLK —>| )
OVideo

PCLK —»| ——>»Q

—

IDESS &%
IDES8 #:{ ', PAD 5 FPGA W#BiZHEiE Xt N 1:8.
[ 3-20 I/O iZ4E#Y IDESS A ~EE

D »
FCLK —»
PCLK —» IDESS8 > QI7:0]
CALIB —»

RESET — »

OSERS &=,
OSERS8 #: ., PAD 5 FPGA W IiZHIHERLL N 8:1.
3-21 I/O 2484 OSERS #it REE

TX[3:0] />
D[7:0] /g >
FCLK —»  OSER8  —4» Q[L0]
PCLK —»

RESET —»
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3 ik 3.4 fn N\ HH AR

IDES10 =5

IDES10 #30 F, PAD 5 FPGA #3558 % oy 1:10.
3-22 /O iB4EHY IDES10 N R E

D—>
FCLK —>»
PCLK —»  IDES10 g Q[9:0]
CALIB —>»|

RESET —>»

OSER10 #&5¢
OSER10 #,F, PAD 5 FPGA WM %A 10:1,
3-23 I/O iZ38 Y OSER10 #iH~=E

D[9:0] />

FCLK ——»

PCLK OSER10 —>»Q

RESET —»

IDES16 &R
IDES16 #, T, PAD 5 FPGA WHB4EE LA 1:16.
& 3-24 1/0 iZ38RY IDES16 N\ ~EE

D—
FCLK ——»
PCLK —» IDES16 —4¢> Ql15:0]
CALIB —>»

RESET —>»

OSER16 3R,
OSER16 # 3, PAD 55 FPGA W#iZ i EZE AN 16:1.
[ 3-25 I/O iZ48H OSER16 Ml R=E
D[15:0] — >

FCLK —>»|

PCLK OSER16 —>» Q

RESET —>
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3.5 UIRER A BEHLAT fif A Bk

3.5 BURRHSEEH FR i AR 1R IR

3.5.1 &t

DS117-2.5

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°

GWINR #7%1 FPGA 7= it 7 35 HCRER S BEA LA 28 PR, XLk
2R BHIR IR R 8], DATHIER, A E8A FPGA BEFI . [RIHFR
NHURESBEHLA 52 (B-SRAM). £ FPGA [5:51FF 44> B-SRAM fiibt [
H 34 CFU WA & . &/ B-SRAM nJfiC & 5 =1 18,432bits(18Kbits). 24k
PR E R RS . s DA Single Port, Ui #5538 Dual Port, 1y XU

HAE5 Semi Dual Port, R iifififiastisl. 7£3K 3-4 H1%31H T B-SRAM KI5
5 R IReRIA .
F & PR F SN 2% BH0E 9 FH P it pe s it 7 ORRE . DAR

B-SRAM 1L ()& Fh Ty fie -

1 MBI K2R 7N 18,432bits
A 3 A #1) 190MHZ

Hu 455X Single Port

X 145 2, Dual Port

£ X0 A5 R, Semi Dual Port
PRI AT Parity Bits

Pt Qs fig a8 ROM

i o5 1 23 36 fif

Z I b ERE X, Mixed Clock Mode

2 B4 75 A 28 Mixed Data Width Mode

FEXU- T LA b (R 300808 56 P S e = 1 i RE T B2 Enable Byte

S EAL, A[EPP R

%1% 5 Normal Read and Write Mode
5612 J5 5 Read-before-write Mode

il E Write-through Mode
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3 Hify S 3.5 UIRER A BEHLAT fif A Bk

% 3-4 B-SRAM {E2 14k

it 11 44 Ji 1Al it
DIA | A i DR NG 5
DIB | B i &N MG =
ADA | A 3 RS 5
ADB | B ¥ L M b5 5
CEA | A i I B RE S 5
CEB | B iy [ B i e (5 5
RESETA | A i A AR B AE 5
RESETB | B iy &7 f7- s A 5
WREA | A i T/ S REAE
WREB | B i /5 i fef5 5
BLKSEL | T TCHUE (G
CLKA | A i L/ S A E 5
CLKB | B it I 32/ 5 i 5 5
OCEA | A iy 1 2 A7 2R B RE (S
OCEB | B uify 1%t A A7 2 i B e A5 5
DOA o g A iy
DOB o g B vy [
3.5.2 FHERSECEIRN

GW1NR %51 FPGA 7= i I BCIRE A& BB LAt o n] SCHRF 2P 198080 vE
JZ, % 3-5 P,
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3.5 UIRER A BEHLAT fif A Bk

%+ 3-5 iR ESI®

b qmp by i AR Dy X 1A 2 R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2Kx 8 2Kx 8 2Kx 8 2Kx 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2Kx 9 2Kx 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

3.5.3 Fls RS HIREEEE

GW1NR 51| FPGA 7 i B BUIRF A B A LA i a5 ] SO iR 5 2l 26
T PEARAE o A2 00 S A AN Oy X0 R, 3260 5 1) 5030 9 2 mT DAAS [,
1B 75 E A% L 3-6 A& 3-7 HINC B RN .

= 3-6 W R A XS EELEFIR
e

DS117-2.5

S vl

T2

16K x 1

8K x 2

4K x 4

2K x 8

1K x 16

2K x 9

1K x 18

16K x 1

*

*

8K x 2

*

*

4K x 4

*

*

2Kx 8

1K x 16

2K x 9

1K x 18

V!

PRI 7 RN SRR
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3 EHINHH

3.5 UIRER A BEHLAT fif A Bk

F 37 VR RAEEHREEEELETIR

d arly

T

5 % 1

16K x 1 512x32 | 2Kx9 1Kx 18 | 512 x 36

16K x 1

8K x 2

4K x 4

2K x 8

1K x 16

512x32

2Kx9

1K x 18

VE!
PR “*7 I3RS SR AR

3.5.4 FH{EEThRERC &

B-SRAM Z##4i{fifit (byte-enable) Tjfg. LA ANEdE, Wik
BOEBBIM TSN MRS s e 4k SR . /5 REE 5 (WREA,
WREB), /& byte-enable Z¥0k i A T #1] B-SRAM [ 5 4:4F .

3.5.5 RIS ThREAC &

BT B HUIR F S BEALAE 6 25555 B-SRAM & T RIS L & A7
T O AL AT RS, AT L RAF Bl . 75 BRI R
AT,

3.5.6 FElH#(E

o I W HUIRE A BN S A VN T A2 28 SCRFRIZE 5N
o Iith A AF AR A AR MK & ZF A7 a3 i FH P e PE e
o i FFf748 1] 55 % bypass-able.

3.5.7 LEEIER

B-SRAM 7 #F I HUR ERASBEN A G s I aa it . 7 L #EH, B-SRAM
FRNUIRZS, FraBdEH N 0. MRS HE T R 2 X ROM.

3.5.8 FriERT IR

DS117-2.5

B-SRAM H% N 271743 0T H SR SRR IF20 5 #AE, it 2728 7] LRAEIR
TG 2 A7 2R = P i PR RS . B-SRAM 24t 116 X0 11 VA5 =X 1 FH =k
SCRATATAE AN o T A, i AN e AP AN AL S, BOE EAS
[F8] B B B 28 (1) — AN (e A — AN 5 g 1 A Rl 1 B AT DAA 58 4 ST 1)
I
Bum O

2 50 2, B-SRAM A AZE — M ST B-SRAM #E47 32805 #24F
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3 ik 3.5 UIRER A BEHLAT fif A Bk

ESHAEF, #ENPEHES£E] B-SRAM fu4t . SCRFIEH 5
(Normal-write Mode) A3 5 15 2 (Write-through Mode). 4% H 25 77 s 55 %
(Bypass)if, Bt b BLAE R — /NP LTy . Hin 1 2K x Obit 776 K

HE B0 & 3-26 s .
3-26 B O FEEER

DIB:0] /g >

AD[10:0] ﬁﬁ»

WRE —— >
CE——>
B-SRAM 7;» DO[8:0

CLK ———»| 9 [6:0]
RESET — >
OCE — >

BLKSEL[2:0] — %4> | | BYTE_ENABLE

ERPHIH T R R A B A
% 3-8 Bip O FHERERATIR

JRiE i B AR X HE(bit) | o R | FRERE | A v
B-SRAM_16K_S1 16K 16K x1 | 16,384 | 1
B-SRAM_8K_S2 16K 8Kx2 | 8,192 2
B-SRAM_4K_S4 16K 4Kx4 | 4,096 4

SP B-SRAM_2K_S8 16K 2Kx8 | 2,048 8
B-SRAM_1K_S16 | 16K 1K x 16 | 1,024 16
B-SRAM_512_S32 | 16K 512x 32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 | 2,048 9

SPX9 B-SRAM_1K_S18 | 18K 1K x 18 | 1,024 18
B-SRAM_512_S36 | 18K 512x 36 | 512 36

Wi OHER

B-SRAM SCFEAU [, LU 3-27 i, FR A3 11 o T
o PN I A
o PN LAY 5 il
o AT AN T RIS
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3 ik 3.5 UIRER A BEHLAT fif A Bk

& 3-27 Wi O FHEERIEE
DIB[15:0
DIA[15:0] — /15> ﬁ ADB[>[9'0]]
ADA[9:0] — 5> 10 .

<«—— WREB
<«— CEB
B-SRAM <«— CLKB
<«—— RESETB
<«— OCEB

WREA ——>
CEA ——>
CLKA ———»

RESETA ———»|

OCEA ——»

— s> DOB[15:0]
DOA[15:0] <5 BYTE_ENABLE
16 D «—

2 3-9 A 1 W LR T A B
& 3-9 Wiw O FHEEC ERA TR

JE P B A FE(bit) | wOBA | FHERE | HdEAE
B-SRAM_16K_D1 | 16K 16K x 1 16384 1
B-SRAM_8K_D2 16K 8K x 2 8192 2

DP B-SRAM_4K_D4 16K 4K x 4 4096 4
B-SRAM_2K_D8 16K 2K x 8 2048 8
B-SRAM_1K_D16 | 16K 1K x 16 1024 16
B-SRAM_2K_D9 18K 2K x 9 2048 9

PP B-SRAM_1K_D18 | 18K 1K x 18 1024 18

h 3w O 4R

TR T O80T 1K x 16bit B3, v S FER IS E A 5 #4E. 2
TN A — A AANREMOE S H8/E, R¥YFFAmOS, B imHik.
3-28 (AW im O 7FEiEERIER

DIA[15:0] —5—>
ADA[9:0] — /g > < /o ADB[9:0]
WREA —» <« CEB
CEA — » B-SRAM <« CLKB
CLKA — > < RESETB
RESETA — » < OCEB
BLKSEL[2:0] —/5—> | | BYTE_ENABLE — /> DOB[15:0]
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3.5 UIRER A BEHLAT fif A Bk

DS117-2.5

2 3-10 FHIH 1 O X AR 01 B A e &
F 3-10 (Wi O FHEAC E R TR

JEiE P B wE(bit) | A | FERE | BdEAE
B-SRAM_16K_SD1 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8Kx 2 8,192 2
B-SRAM_4K_SD4 16K 4K x 4 4,096 4

SbP B-SRAM_2K_SD8 16K 2Kx 8 2,048 8
B-SRAM_1K_SD16 16K 1K x 16 1,024 16
B-SRAM_512_SD32 16K 512 x 32 512 32
B-SRAM_2K_SD9 18K 2Kx9 2,048 9

SDPX9 B-SRAM_1K_SD18 18K 1K x 18 1,024 18
B-SRAM_512_SD36 18K 512 x 36 512 36

HiER

B-SRAM W it B Bl A e ek, Wil 3-29 Firs. AP Al A7 i
FRWAEA A, A g AR ORI AR Rt gs . P T B4Rt ROM
FINZE, TAVIIGAL SO . 75284 b B R AR i) SR 58 iR IR A 1 .

& 3-29 R HEEE
AD[9:0] —5 >

CE——>

CLK ——>

RESET ————>

BLKSEL[2:0] —/5—>
DO[17:0] <5 —

B-SRAM
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3 Hify S 3.5 UIRER A BEHLAT fif A Bk

54 B-SRAM A it B i — > 16Kbits ROM. % 3-11 %11 T ROM £

KW ERLE
%311 REREERTE
i B A 54 £8(bit ’jé OB i | e
B-SRAM_16K_0O1 16K 16K x 1 16,384 1
B-SRAM_8K_02 16K 8K x 2 8,192 2
B-SRAM_4K 04 16K 4K x 4 4,096 4
ROM B-SRAM_2K 08 16K 2K x 8 2,048 8
B-SRAM_1K_0O16 16K 1K x 16 1,024 16
B-SRAM_512 032 16K 512 x32 | 512 32
B-SRAM_2K 09 18K 2K x 9 2,048 9
ROMX9 B-SRAM_1K_018 18K 1K x 18 1,024 18
B-SRAM_512_036 18K 512x 36 | 512 36
!
7 AR Sk, B0 (5 5 RESET P A S A 5 R s, FE R AESIR 47
Y

3.5.9 B-SRAM #{E#E%

B-SRAM S 5 FiffERE, AFE 2 Fristdi e (55 #1550 Bypass
Mode, iK%= PipelineRead Mode)Hl 3 F & i /E 1 (1F % SR
Normal-write Mode, @S ##: Write-through Mode, 4&ij5 5
Read-before-write Mode).

ERREE

M B-SRAM 3z tH #4181t A HH 23 A7 4t BRI T8 I A R R AR AR
Ik
. TEFE 5 NAFf a8 i, (6 4 2 A7 8 o SR = nT SCRFSOE 96 B I K 36
DA
EFHREN

AN ¥ P78, BE PR B AR A7 %5 (Memory Array) )% H .
& 3-30 Bum O, PR O K Wiwm O TRFRKEER

AD
Dl —>»
Input Memory Output
Register | Array " Register DO
>
2 F A A
CLK ®
WRE
OCE
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3 ik 3.5 UIRER A BEHLAT fif A Bk

WREA ADA ADB WREB OCE
DIA —> o
Input Memory utput
Register Array Register DOB
CLKA —> T
CLKB
CLKA ADA  ADB CLKB
v v
> Input Input
DIA Register > Register DIB
WREA Memory WREB
Array
_| Output | _| Output |
Register Register
OCEA —>» <—OCEB
DOA DOB
B#ERRN
EEREHEK
XF AN AT IR SRR, i RS AR AR . 5 ABIEA ST
AL B o
EERR
FEMREIUT, A i D AT B ERIERS, B NEUE 2 AL e S A%
Ho
FikfE HHEA

MRS, X — i DT S ERAFI, BRI 2 AL e 1Y
ftt, AR SAE AN T,

3.5.10 B $hiRT
% 3-12 ¥ 7 A B-SRAM AR T A48 i e =
< 3-12 RHRNBL B 53R
sy A = X A £y R i 11452 5 B R
ST B A 5 Yes No No
BB ph Yes Yes No
PG 2R | No No Yes
Ih 37 B AR

3-31 SR T E X USSR Bk S7 i b PR AR X, B4 18—
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3 ik 3.5 UIRER A BEHLAT fif A Bk

PRALESBF . CLKA {55 1 im0 A AT A &7 /74%, CLKB {5 5%l 1 ¥ K

B HIFTA w74 o
3-31 B3z AP BHRX
CLKA ADA ADB CLKB
» €“——e
Input Input
DIA Register v h Register DIB
WREA Memory WREB
Array
_| Output | | Output |
| Register | Register
OCEA —»| <«— OCEB
DOA DOB
RER#HEN

K 3-32 S 1 AL Dy X AR FR 8 5 IR b A AR 2 o 1 % —
AP HEAE(CLKAYE S 1m0 A FIS5ANEdE . Bibhb s/ 5
T BLEBR(CLKB)E S 7 11 B e £t . Sethbb fsfige (55 .

3-32 ILE R HHER
WREA ADA ADB WREB OCE
DIA —>»
Input Memory .| Output
Register Array Register DOB
CLKA—>» T
CLKB
B R OB iR
&l 3-33 o 1 i I AR .
& 3-33 Bum O pRT
AD
DI —>»
Input Memory Output
Register | Array " Register Do
—>
y F A A
CLK ®
WRE
OCE
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3.6 F P INAF BE IR

3.6 A PINEHIR

3.6.1 &fr
GW1INR %1 FPGA 7 i #2447 [N 7 %2 i (User Flash), GW1NR-4/4B
HIH P INAF B &N 256Kbits, GW1NR-9 [ F [N A7 B IR A &4
608Kbits. FH F A7 BT AT -Gt AL G147 i S e 2 R, —AT HH 64 B R
TG, B ER TG 2R &R 32bits, 1TAF i TN A & h 64*32=2048 bits.
RIS SR TURRRS, — DU A 2048 35, B T0fL 4 8 7. AL
AN
e 10,000 X5 1y J& 1
o it 10 T E R RA7HE J1(+85°C)
o FfEfivE. 32
o GWINR-4/4B %5&: 128 17*64 %11*32 = 256kbits
o GWINR-9 &F&: 304 17*64 %1*32 = 608kbits
o TiHERRAESI: 2,048 FY
o [RIH TR/ T m AR AR
o B 40MHz
o FHYufERf[El: <16us
o UU{ERRIIE: <120ms
o Hi
- PREIR/RRLER . 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- YRARMERRERIE: 12/12mA(MAX)
3.6.2 A RNFIRRES
3-3¢ GWINR A FIREHRAOES
XADR[B:0] /5> «— XE
YADR[5:0] —5—» <« YE
DIN[31:0] — 5>  GWINR4  «—— SE
DOUT[31:0] «—g5— <« PROG
NVSTR ——» «—— ERASE
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3.7 B 5 b A

% 3-13 F PIRFRIRME SRR

EEar | i\ | #R
XADR[5:0]2 | | X bk s 2, HT g e eonh it —17.
YADR[5:0]2 | | Y bk 2, H TR AT s 5.
DIN[31:0] | RN LR
DOUTI[31:0] | O EAE L ThPs Y
XE?2 | X HihbERE(S 5, 24 XE A O MRt fi%, B (4T Huhik s A g
YE2 | Y HHHEREE S, 2 YE S O (EHE, Frfa Flthhk A flige.
SE?2 | LRl NG P =R =T e o SV @8
ERASE | BERES, mHErE .
PROG | WEES, AR
NVSTR | Flash #2155, = A 2
!

o [MEHIES . HUhb(E S MER(E 5 145K
o [2]3F % XE=YE=Vce f H SE WMk IS P ZK (Tows, Trws) HIIS %, BHR1EA A
Ao 132 HH B ) ik i B1 XADR[5:0]41 YADR[5: 0] 5E .-

3.6.3 Al PINFIERIER
AFPER
*®3-14 HRERRER
Y XE YE SE PROG ERASE NVSTR
g H H H L L L
e H H L H L H
TR H L L L H H
e

“H” Rl “L” FoR B PG

3.7 B A ESAIERIR
3.7.1 B

GW1NR £ %1 FPGA 7= i B A5 F'F ) DSP BB % JE . 5 =~ 2 344 ) DSP
fift U7 =] A P e R B B S AL EEFE R, W FIRL FFT %1145 . DSP
HAN FFrEgefae . WM HZEG . DRSS,

DSP SZHF T4 Thfe:

3 M (9-bit, 18-bit, 36-bit) HIzVLE:

54-bit [ A/ HHIE H T

E2e P RS IYS Y I EAE TN NS

T #2 5L 4% (Barrel Shifter)

T 5 55 B & S JE Y (Adaptive filtering through signal feedback)
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3.7 B 5 b A

DS117-2.5

e ZH LA B IE(Computing with options of rounding to positive
number or prime number)

®  SUHR A AR AR AN 5 e L

RERX

GW1NR ff] DSP B LIAT HIE A LA FPGA KRS . 4
DSP #&3e 5 F 9 4> CFU AL B . 5 DSP W& AN HG, AN EHICH
AN ET N 2% (pre-adders), FAN 18 £ F 32 8% (multipliers), Al—4 =%
NBIEARZ iz 5 H.I0(ALUS4) .

3-35 B IT A
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3 ik 3.7 By E 5 AL B

& 3-35 DSP Z& T

AO[17:0] BO[17:0] PADDSUB[1:0] A1[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] “5, INAL
A A
MUXB1 Y
L4 REGC
REG_PADDSUB REGB1 Ej
54
18 INB1
18 INC
INAO 0 INAO

SBO[17:0] 4 —~ g INBO
7 \&~ PADDSUN[0] | PADDSUB[1] /\
+/'/r‘ . Pre-adder

/5 PADDO ALUSEL ALUMODE PADDl

INC[17:0]
BO
L )fla 18
REGMBO

18 MROBO

SIB[17:0]

18

SIA[17:0]—45

{g> SOB[17:0]

15 MROAL

A v .
| REG_CNTLI | <7 CLK[3:0]

\/\/ VMUXSD </ CEB]

REGM </; RESET[3:0]

ASEL[L:0]/;> /
BSEL[L:0] /> \1/)

ASIGN[L:0] /5> 26 MO 36 M1
BSIGN([1:0] /5> v v T5> SOA[LT7:0]
2 REGPO REG_CNTLP REGP1 MULT
MDO MD1
LOADB| MDI<<1
L AD ¢ ” “ ”O 8
l \ 4 0 alusel[1:0] alusel[3:2] 0 A ¢
alusel[e:4] A_MUX : : B_MUX
PN
A OUT alumode[3 0] 5q BOUT
CASI>>18—> /
CASI[54:01 55 || cour " LOADA={INC[17:0],INA};
INC—> 5 - LOADB={INC[44:27],INB};
LOADA _» =\ | 754 > A'-U INA={MROB,MROAQ};
o INB={MROB1,MROA1}
ALU_OUT/STATUS 64
RND_INIT—>, MDO/MD1
RNDL_INIT-1—> ! ALU
REGOUT £e» CASO[54:0]

36

DOU'T[35'O]
DSP #E i DR ik 3-15 fis, WEBEAEas il
* 3-16 .

= 3-15 DSP i O faid

¥ I 4 K 1/0 KA Wi B

A0[17:0] | 18-bit FdEi A A0
BO[17:0] | 18-bit FdlEi A\ BO
A1[17:0] | 18-bit £ A A1
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3.7 B 5 b A

DS117-2.5

Ui I 44 R 1/0 KA Yi

B1[17:0] | 18-bit £ # i A\ B1

C[53:0] | 54-bit KA C
AR AN A, T REGER:. NGS5 SIA

SIA[7:0] B HERE R S ATAHAL Y DSP ﬁﬁ%ﬁ‘ﬁﬁﬁﬁ%% ‘

' SOA, DSP BN HEI SIA 2] SOA LR [7]

& — AN B 1A
AT EdEN B, HTaBOER:. NG5S SIB

SIB[7:0] | BT R AT AR AR Y DSP Bk )4 5 5 ‘

' SOB, DSP BN HEEM SIB %] SOB H LRI [7]

& — AN B 1A

SBI[17:0] | WSRO, X

CASI[54:0] | K ETT A~ DSP Biefg ALU BN, i T e

ASEL[1:0] I AN A B IRVE AR 10 A F N YR IE P

BSEL[1:0] | Feik AR B H NP IE P

ASIGN[1:0] | BWINES AR50

BSIGN[1:0] | NES B 55100

PADDSUBI0] | igﬂ%&%i‘%?ﬁh%ﬂ 55, T RTINS @ 8 ik it

CLK[3:0] | EETIPN

CE[3:0] I B MRS S

RESETI[3:0] | A2, BhifES

SOA[17:0] 0 B A

SOBJ[17:0] 0] AL B R B

SBO[17:0] 0 B AR, A T

DOUT[35:0] @) DSP % £ bis

CASO[54:0] o ?L/E/Jf iﬁﬁ&i'ﬂ:*/l\ DSP AT B, B
VAT SR

* 3-16 AEpF 7R
AR Y B B G R

AO register AOHI N\ i A7 25

A1 register AL N\ ZF A7 45

BO register BO%i N\ Z A7 =

B1 register B N\ A7 A7 4

C register CHINTT A7 2%

P1_AOQ register Ir R B AORI N FF 773

P1_A1 register HRHALN T A3

P1_BO register JE A BORI N Y A7 A%

P1_B1 register R BLIN A7 25

P2_0 register T BRI R A N 25 A7 8

P2_1 register A TR K B N\ T A7 4

OUT register DOUT#ii th 75 174

OPMODE register BAER A B A7 25

SOA register 271728 SOA IR AL E
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3 EHINHH

3.7 B 5 b A

ATmes
DSP ZZ Bt & AN ETINES, SEBLTn. kA A Thag .
BN T2 B I e v o, A PRI N i
e Jf47 18-bit #i A\ B 1 SBI;
e JF47 18-bit fi 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
Feik g (multipliers) . T RINAS 2 J5, FRSEIIRILIZ S . eikas il LARC
B HI9x9. 18x18. 36 x 18 5 36 x 36, %y At Al H Iifs H <+ 27 A7 A p
AR, — AN BT SR B AR B S

e —/~18x36 Feikis
® /18 x 18 Fei:es
o U/ 9x9Iikis
PN 7 B A] ARG B R — 1> 36 x 36 Ffeikss .
EREEERET
4 DSP %2 B ot & — > 54 fir ALUSA4, 2 %] 36y 28 Th e 3t — 5 s,
e N it AT S i 21 S R B AT A B AN 55 A . SRR D BERLEE
o JRiLA I EIE/O. B A FEHE B Nk REIE
o JRiLA I EIE/O. B B fitAr C BIEREEE
o K AL EE B FIHEAL C B miidis B

3.7.2 DSP #EER AL E

DS117-2.5

o JRLEE(multiplier) i
o ik BUNgs (accumulator) iz
o JRVERA R A
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3 EHINHH 3.8 I

3.8 B $h

I YR AT N FPGA mifEREII N H 2K HE £ . GWINR #741 FPGA
PR T 4R I e N 48 (GCLK), BLEEEER S ra R, BT
GCLK %5, 42t T Ek it oh HCLK % . thah, B2 4L T 8iAH3R(PLL),
FEIR AR EA (DLL )& I b % Y

3.8.1 & HRT$h L%

GCLK £ GW1NR £ 41| FPGA 7= ft 4% G R 734 » 73 i L R IR IR,
A RIRAEME 8 A~ GCLK M 2% . GCLK (17T 1k i B il A0 15 % F PRI I By N
FEIANE AT 2 BEUR, A L P A I Bl dkan N BB SE A A IR RE

3-36 GWINR-4/ GWINR-4B Bf$h %R

I/O BankO
| |
Sh. L3
w L R w
S !
w e [
| a B |
I/0 Bank?2
S 10 Bank D HCLK
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3.8 4

DS117-2.5

& 3-37 GCLK KRB RE

FIRL

CE CE
_ -
GCLKO_~'9 4{/01 o b m\}’ 8
(2] (2]
(@] i v = (@]
m - = m
CE CE
GCLK1 g T o ]
4_% [ =N & }» Q
e ‘{f g
CE CE
GCLK2 _~ g 4{; o) | 2
Q > <;:| =N & J_} Q
o 9 =1 @ o
m -+ = m
CE CE

GCLK3

lele]
A

T
Gt

&
T9S
v

20a 3000

L
\ Tios /
v‘

0
m
-
m

C

p1
o

(@]
m
CE CE
GCLK4 _—~ 9 o
NES
m \\'—‘
CE CE
GCLK5S O | [on o | @
S S
4—)0/ 28 B2 a
m - P m

B
«
k=]

SELECTORI[3:0]

\$

GCLK6

SE|

r—
[¢]

GCLK7

soa

il DQCE(Dynamic Quadrant Clock Enable) ] )73 /5% ]

!
iRk

3
o
ES)

@

2

<f%%%

ot

0
m
-

EC

3
Y

3:0]

o

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK6

l

GCLK7

i

ZIRR

GCLKO~GCLK5, [ GCLKO~GCLKS i #f, GCLKO~GCLKS ZRXZ) i A
WA ERRE, R T A SR TR
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3 EHINHH 3.8 I

& 3-38 DQCE &#);~=E

CE[_ > —»bD Q
— > CLK
——{ > CLKOUT
CLKIN }

DQCE

B 5 R Y GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)iz i, 4
K 3-39 frw, WHSEHETT LB CRU 78 IUAN o N\ 22 (B ZhaS e £,
ANy B R b

3-39 DCS #EOREE

CLKSEL[3:0] [~/ »

SELFORCE [ >———»>

CLKO S
DCS ——__ > CLKOUT
CLK1 S
CLK2 [ —>—>

CLK3[ >———>

DCS A LB & LA T JLAP R £
1. DCS Rising Edge # 5{,

EUFE MR FEmt 2 EFHE I NE & 1, s Sn o i RS 5%
N, anEl 3-40 Frose
3-40 DCS Rising Edge #X TR FREE

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

At next clkl rising edge output goes to "1™

CLKSEL[]

CLKD

CLK1 L

CLKOUT

2. DCS Falling Edge ##3{,

BIVAE 4 IR PR B AN BRI R FE N H B O, FETLLFEIS Bl K N it i %
NHEr, nE 3-41 o
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3 gE N2 3.8 I

[& 3-41 DCS Falling Edge #X TR FREE

CLKSEL[0] Q switch to okl at nest clkd falling EJHL\ |

CLKSEL[1] \ | \At next clkd falling sdge cutput goss to."0" | At next clit falling edgs output goes to 07

CLKD

okt [ I | R |

CLKOUT —ll_l_l_|_|_| ; /L [ 1 ] l / I S I S

3. Clock Buffer f& =,
W, DCS fajit v Clock buffer.

3.8.2 #iitHEF

BRI B — P I s i) L, TR RRBIAE 24 (PLL, Phase-locked Loop).
FIFH MRS ) 2 o3 S 60 2% SR 15 5 BIAZE FAR AL .

GWINR ] PLL #Beng $2 4t n] LR & I AR, @ i B AR S
BOa] DAHEAT I Bh OB R B (5 AMAN 20 40) . AR EE . s LA S T RE .

PLL A Bk [ 25 M HE B B 3-42 Fis o
[# 3-42 PLL = =E

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

CLKFB [_—>—+—»,
> CLKOUTP
FDIV > l«—{ LPF |e>» PS&DCA >
>
k 4 [;ﬁ/ > CLKOUTD3

FBDSEL[5:0] [ >—5 :

| | | | Ja / Ja E ADD o
i

RESET RESET_P RESET_| RESET_S DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL (&% 0 e E 5 0] LB A0 PLL B0 dm N, ta] DL i@ it ¢
L A RNEME S BN AE S B EEIEE S . PLL RS 50T
PLAEANES PLL S5E S I B s N, 1 r] DU BN 282kl 2 11 4 R In s
T ARG S B EBEE T .

GW1NR %% FPGA 7= 5 PLL MERELN T

o M ABIETEE: 3MHz~450MHz
e VCO Eyw#ZEjuE: 400MHz~900MHz
o CLKOUT Hrti#i=yuMH: 3.125 MHz~450 MHz
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3 gE N2 3.8 I

PLL 7] %% A B4 CLKIN i3E47T 4 5 3 (40 AN 0450, 1H B AR R .

feLkout = (fekin*FDIV)/IDIV
fvco = fcLkout*ODIV

fcLkouTp = fekout/SDIV
ferp = fokN/IDIV = fokouT/FDIV

s AWNE

foukin % BT 8 CLKIN 4%,
fekout A CLKOUT il CLKOUTP 445 .
foLkouto  CLKOUTD I 4f#5i%, CLKOUTD 4y CLKOUT 43451 i 4fr .
o fpro N PFD S AIHIK.
R rlid it %% IDIV. FDIV. ODIV. SDIV k53 #HEME K855 .
PLL i € LN 3-17 s
£ 317 PLL3ROE X

i 11 44 E5 Eiipa
CLKIN [5: 0] LI kA PN
CLKFB LTIPAN S NELE TN
RESET HIA PLL A& 511
RESET_P LI PLL X (Power Down) 5%
RESET | HIA IDIV Bfifs S
RESET_S LIIN SDIV #1 DIV3 Efifg 5
IDSEL [5: 0] LTIPAN AR DIV AE, JuF 1~64
FBDSEL [5: 0] | #A A fEH FDIV {H, JuF 1~64
PSDA[3: 0] A AR ETHEA R
DUTYDA[3: 0] |#iA A b7 7S L (CF BRI A 20)
FDLY [3: 0] LN CLKOUTP #h 45 iR il
CLKOUT i TEARRLAN (5 7 LU YRR s b A
CLKOUTP s, A AL (5 2 LR P I B A
N K H CLKOUT & CLKOUTP 34t &k (H SDIV
CLKOUTD vt B R
” K CLKOUT =k CLKOUTP fJ 4347tk £ ( 1 DIV3

CLkOuTD3 | it SrBEEEE ), DIV3 B E N 3)

PLL 8i& -
LOCK i 1: BE;

0: R
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3 EHINHH 3.9 K&

3.8.3 SiERT#H

GW1NR £%1] FPGA 7= 5 i =g i e HCLK 7 LSRR 1/0 58 i e M Be %k
PaAEs, e T VAR & [F 20 B A d e D vt i, i 3-43 Fraw

[# 3-43 GWINR HCLK R~=E

/0 Bank0
| |
SL L3
o)) L R w
8 — — 3
S| L&
| L L |
I/0 Bank?2
[ Josank [[]Hek

3.8.4 IEIR HiHRER

GW1NR 5% FPGA 7= i GW1INR $24it 1 ZEIR BiAH . e IR B #HIA (DLL,
Delay-locked Loop) HIZhRetEEanlE 3-44 fios.

& 3-44 GWINR HIER B R~ =E

RESET ——|

——> STEP
STOP ——»

DLL
CLKIN ———»

—>» LOCK
UPDNCNTL ———»

CLKIN [k AFHE T GCLK FAHAR K HCLK.,

TR Rt STEP {55 X SIAH4RH) Bank &, #iln: M DLL #1774
({55 STEP £i% %) Bank2 1y HCLK. Rl {55 STEP Al ilid A k1% 3| H
SR

3.9 ¥k

YEy%F CRU I %k 78, GWINR &% FPGA Pt 7 RIiEFE 5 M
KPR, EHTN. merfige. EEMESHEESHEBERES.
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3 ik 3.10 &R EEAr

310 = /EENL

GWINR #%1| FPGA F= it & — N HNERE B NG, HiEERE
PSRN, AT HER SRS B e R I FP E AL, CFU A11/O
() 25 A7 2 20 0] DA i B

3.11 $wiZECE

GW1NR %71 FPGA 7= i 32 SRAM i #2401 Flash Zwf% . Flash 4 fEis
ABEF N Flash A2t 323 A 4b Flash 4ife. GW1NR 2815747 DUAL
BOOT #&X, WA Heft T —F &k, H T URYE B & 7 2 B 2L
W& AEANE Flash #1

GW1INR R%1 FPGA 7=l 7 > Hplk 5 dE 1 JTAG B Bk, 183
Frm 2 S 1 GowinCONFIG Bt A, T Hr£ik 6 fitks: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. Fi #aff35 3 ¢
JTAG F1 AUTO BOOT #ixl. ¥4l BiES W _(GWINR %) FPGA /=i 4
FEHE & F Do

3.11.1 SRAM %wiE

GW1NR %% FPGA 7~ it i) SRAM Zwte, B LR a7 Z 8 3
B

3.11.2 Flash 4w#2

Flash 4w %00 & s 7 e N Flash Hot. FHG, EEESIEMN A
I Flash #.504%1% %) SRAM Jit B 8.6 78 F LS L2 3 B AT 58 R 1)
Mo B, XA E 7R “HRIE S /B B 37,

GW1INR R%1 FPGA = B RGN T JTAG 2 W& 5 iR, Bp
SR IA TARRS RO T JTAG £ M 4F2 5 N Flash 5%
AMEB Flash [#AE, it fE 4 fF o] DU B R A FI B B O TR, gwfese
HE, KHEPil R RECONFIG_N B A] 58 fELR T+, b itiE & M H 178
R T B HKAH SRR BEAS @ ST+ R B3

GWINR %741 FPGA 7 it 3ZH7 4R Flash m AR 2UA0UE a6, 1
45 B2 W UG290,_(Gowin FPGA /=i 2 I A B F /)

3.12 RN &R

GWINR #%1| FPGA F= Wik T —/ N W ddR, w2 e+ N MSPI %y
FEARCPR AL B8, AR EE ok 3-18 Fliws
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3 gE N2 3.12 Fr iR

%= 3-18 GWINR-4/4B F A& 4RAYH B 55 38 1% 15

B | R B Lk B | R

0 2.1MHZz' 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 125MHZz?

#z 3-19 GWINR-9 /A &RV H 53R E IR

B | R 5N i 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] Bl bR
o [2I1EA T MSPI ZwfEi

Fr A AR IRIE R DO P v 3R g B, GBI BCE TAES L WIS
215 64 TP,

GW1NR-9 #3850 H i i mr Dad it an A =-S5 2
fout=250MHz/Param.

GW1NR-4/4B 235 i e m] Ll an A Rt H 5 2
fout=210MHz/Param.

HrpBRE Param ABCE S, Tl 2~128, HSCRFEEL.
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4 R

4.1 TAE&1E

!

FEVAEERE ) AR 56 A S AR TG B A v s A, R AR 2% e AR VE O Bl AL it =
%, FatREARIEITA S MR RS I AR R0 K AR TSR A T IEH Ak

4.1 TES%H

4.1.1 xR KIEE
® 41 B3 HRKTEE
EAS Eiiipa RAME | &K
v LV A A% HL s -0.5V 1.32V
o UV AR AH 05V | 375V
Vceco I/0 Bank L& HL [ -0.5v 3.75V
Vcex A B PRV P L -0.5V 3.75V
Storage Temperature AR -65C +150°C
Junction Temperature g -40°C +125°C
i
4.1.2 #EF TN HE
® 42 HETEREE
EA S ik /ME IS INE]
v LV RRAS % FOL s 1.14V 1.26V
cc N
UV Wi A% HL e 1.71V 3.465V
Vccox I/0 Bank HLJ5HL & 1.14V 3.465V
Veex LIRS 2.375V 3.465V
=] > Vi
Ticom ’D/m(ﬁjk’ﬁ) . . 0C +85C
(Junction temperature Commercial operation)
iR (T gk) ° °
Tano (Junction temperature Industrial operation) 40°C +100C

V!
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4 AR 4.2ESD {EfE
AN B B 2 i B U S 5 2% (GWINR-4&4B 23F Pinout F1) 1 (GW1NR-9 %%
£ Pinout F/iit).

4.1.3 BR EFARIER
% 4-3 B EARE
B ik w/MA A S INE

R L B R R
TrAVP (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)

4.1.4 FHIHBEFY
3 4-4 IFEIREE

B S i =1 /0 K%Y S IN:]
i N IR

Ihs (Input or I/O leakage current) 0<Vin<ViH(MAX) VO 150uA
i NI LR TDI,TDO,

Ihs (Input or I/O leakage current) 0<VIN<VIH(MAX) TMS,TCK 120uA

4.1.5 POR %54
%% 4-5 POR BES¥

BN ik w/MA >IN ;|
POR k{5 | Power on reset voltage of Vcc TBD TBD

4.2 ESD 1¥gE
%% 4-6 GWINR ESD - HBM
e GW1NR-4/ GW1NR-4B GW1NR-9
QN88 HBM>1,000V HBM>1,000V
MG81 HBM>1,000V -

MG100 - HBM>1,000V
LQ144 - HBM>1,000V
% 4-7 GWINR ESD - CDM
= GW1NR-4/ GW1NR-4B GW1NR-9
QN88 CDM>500V CDM>500V
MG81 CDM>500V -
MG100 - CDM>500V
LQ144 - CDM>500V
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4 R

4.3DC H A

4.3 DC BS54

4.3.1 #EFET(EEE DC BSHHE
® 4-8 ELIESEEA DC S5
ES it XA wR/MA WAE | KM
170 % N\ FLiA Veco<Vin<Vin(MAX) - - 210pA
T (Input or 1/0
leakage) 0V<ViNn<Vcco - - 10pA
/0 b4 iR
lpu (/0 Active Pull-up | 0<Vin<0.7Vcco -30pA - -150pA
Current)
110 T i B it
lpD (I/O Active ViL(MAX)<Vin<Vcco 30pA - 150uA
Pull-down Current)
SRR AP I
RS
IBHLS (Bus Hold Low ViN=VIL(MAX) 30pA - -
Sustaining
Current)
SRR i F P I
S ES RN/
IBHHS (Bus Hold High ViN=0.7Vcco -30pA - -
Sustaining
Current)
LR RFAE T
o 2 LR
| = 0<ViNV - - 150pA
BH" | (Bus Hold Low n=veeo H
Overdrive Current)
SR e R T I
o 2 LR
| = 0<VinsV - - -150uA
BHHO | (BusHoldHigh INEYieeo H
Overdrive Current)
SRR A R s I
VBHT i, [+ (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
/0 Hi%%
C1 (I/O Capacitance) SpF 8pF
Vceco=3.3V, Hysteresis= Large - 482mVv | -
Vcco=2.5V, Hysteresis= Large - 302mV | -
- Vceco=1.8V, Hysteresis= Large - 152mV | -
AR eeo YSIeTesIs™ -9
v (Hysteresis for Vcco=1.5V, Hysteresis= Large - 94mV -
HYST ; . -
Schmitt Trigge Vceo=3.3V, Hysteresis= Small - 240mV | -
inputs) Vcco=2.5V, Hysteresis= Small | - 150mvV | -
Vcco=1.8V, Hysteresis= Small - 75mV -
Vcco=1.5V, Hysteresis= Small - 47mV -
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4 R

4.3DC H Ak

4.3.2 B7SH R
< 4-9 BRSER 1
&5 ik Eng Gy ERy s B A
lcc Core HLJE I (Vec=1.2V) LV/UV GW1INR-4 | TBD
| Veex HLJR B (Veex=3.3V) LV/UV GWINR-4 | TBD
CCX
Veex HLR LI (Veex=2.5V) LV/UV GW1INR-4 | TBD
lcco I/O Bank H1J5 HLii (Veco=2.5V) LV/UV GW1INR-4 | TBD
lcc Core HLJE I (Vec=1.2V) LV/UV GWINR-9 | 2.46mA
lcex Veex B R L (Veex=3.3V) LV/UV GW1INR-9 | 1.284mA
N N7
leco 1/O Bank1/3 FJ5 HL LVIUV GWINR-9 0.42mA
(Vcco1/ Vecos=1.8V) )
V]
[1] Ty=25C
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4 R

4.3DC H Ak

433 /O #HEFTIEHRHE
+® 410 /O HEFETIEFH
P xR Y Veco(V) HAXTRAY Vrer(V)
BoME | BME | BOKE | BeME | BEME | BORE
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_lI 3.135 3.3 3.465 1.3 15 1
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_II 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 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 Il | 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 AR 4.3DC HA51E
4.3.4 BiF 1/0 DC BB S 454
# 4-11 8% 1/O DC RS 45t

LK 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 | Vcco0.2V | 0.1 | -0.1

4 4

8 8

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

02V | Veco0.2V | 0.1 | -0.1

4 4

04V | Vcco0.4V |8 8

LVCMOS18 | -0.3V | 0.35*Vcco 0.65*"Vcco | 3.6V 2 |2
ooy | Veco-02V |04 01

0.4V Veco-04V 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*'Vcco | 3.6V 8 -8
02V | Veco0.2V | 0.1 | -0.1

0.4V Veco-04V |2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*'Vcco | 3.6V 6 6
02V | Vcco0.2V | 0.1 | -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 Vrer+0.2V | 3.6V | 0.7 Veco-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 | Veco-0.40V 8
SSTL15 | -0.3V | Vrer-0.1V Vree+ 0.1V | 3.6V | 040V | Vcco-0.40V | 8 8
HSTL18_| | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | 040V | Vcco-0.40V | 8 8
HSTL18_Il | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA | NA
HSTL15_| | -0.3V | Vrer-0.1V Vree+ 0.1V | 3.6V | 040V | Veco-0.40V | 8 8
HSTL15_Il | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA | NA
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4 BRI 4. AACHTF Rtk
4.3.5 4% /0 DC B 5454
+® 412 5 /O DC BS54
LVDS25(GW1NR-1 A3 FF)
4R Eia MRS A 5 TR 5 & NI X 1A
LD ERE
Vina,ViNe (Input Voltage) 0 - 24 V
AN LR Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 005 |- 235 |V
. \ . . Difference
AN /AI\
Vo 1;'?;]3 iﬁﬁ )l\d'] i (Differential Input | goieen the Two | £100 | - . mv
reshold) Inputs
N N Power On or
N i N HIAt (Input Current) Power Off - - +10 | pA
A =N 7. H
Von i i T (Output High Voltage | o _ 1660 ) i 160 |V
for Vop or Vom)
A N7
VoL %y I FE P (Output Low Voltage R+ = 1000 0.9 ) ) Vv
for Vop or Vom)
Z f5 % B JE (Output Voltage | (Vor - Vow),
Voo Differential) R1=1000 250 1350 1450 ) mV
P S R <0 S A A |
AVop (Change in Voo Between High - - 50 mV
and Low)
Vos i1 1 2295 (Output Voltage Offset) (RVTZPmJQ Vow/2, | 4 425 | 120 1375 |V
i o AR {K (Change in Vos
AVos Between High and Low) ) i S0 mv
— A
s T oo, P . 15 mA
4.4 AC/FFRFF4
4.4.1 CFU x4
& 4-13 CFU RESH
" TR, .
K ik — #fi
Min Max
tLuT4_cru LUT4 %Ei5(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5 ZEIE(LUTS5 delay) - 1.388 ns
tLuTe_cFu LUT6 #EiE(LUT6 delay) - 2.01 ns
tLuT7_cru LUT7 #EiR(LUT7 delay) - 2.632 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)
s o= A i
tco cru iﬁfﬁiﬁwﬁ%&iﬁjﬁﬁﬂﬂ(mock to Register | 0.76 ns
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4 R

4 AAC/TF =45 E

4.4.2 B-SRAM FF4514
7+ 4-14 B-SRAM K FS%

R
2 fii REHR | g
Min Max
NF A 281 152 Hb 1k / 4 B ] (Clock to
tcoAD_BsSRrAM - 5.10 ns
output from read address/data)
; 9% 4% BLEA U I |
tcoorR_BSRAM I o an}ﬁ%ﬁ%ﬁJHﬂ,ETlEﬂ(Clock to output | _ 0.56 ns
from output register)
4.4.3 DSP A <%
3% 4-15 DSP BFES %
Y
4R ik EE S B
Min Max
. SN2 VGl
tcoR psp ET@P?U%J)\TF%&EI’JHTIEU(CIock to output | 480 | ns
from input register)
. V5 ¢ 2= B pek )
tcopr_psp ET%EF@J./}W.Kﬁﬁ%EﬁHTIETJ(CIOCK to output | _ 2.40 ns
from pipeline register)
: A L P B
tc00R DSP ET@F?U%JEHﬁﬁ%&E’JHTIETJ(CIock to output | 084 |ns
from output register)
4.4.4 BN /O FF X454
T+ 4-16 SPEBIF KT
-4 -5 -6
K B | A <K 12
: Min | Max | Min | Max | Min | Max
Clocks TBD TBD TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay | TBD TBD TBD TBD TBD TBD TBD TBD
General /O Pin|tpn tgp | TBD |TBD | TBD | TBD | TBD | TBD
Parameters
4.4.5 RN &SI FE
*® 417 FARIRF S
B S 5 /ME SLAE I SYNEE
; m R4 HH AT (0 ~ +85°C) 106.25MHz | 125MHz 143.75MHz
M rm R A5 (-40 ~ +100°C) | 100MHz 125MHz 150MHz
tor i ISP Duty Cycle 43% 50% 57%
topurT R Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
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4 A4 4.5 F P INAE S R
4.4.6 SR FF 4

=R 1 PIHENSESH

HFR Tt i w/IME HAYE YN

Fin PN DB 3MHz - 450MHz

Fveo JEEIR G 2 i ap AR 400MHz - 900MHz

Fout A L B b A 2R Fvco/128 - Fvco/2

tor 41 4 4 Duty Cycle 0.0625To

Tras AL D 3t 0.0625Tpi

4.5 A RIRFR S

4.5.1 DC BS54 1
(Ty =-40~+100°C, Vcc = 1.08~1.32V, Vcex = 1.62~3.63V, Vss = 0V)

%+ 4-18 A PINTE DC BS54
YN Wake-up
R Z4 A ; R
HH £ Ve® | Voox AT B ] %At
o L (wi BRI, 52 E 100%,
25ns)’ 2.19 0.5 mA NA VIN = “1/0”
Sl lccr? 0.1 12 mA | NA
BEpRA 0.1 12 mA NA
LR 0.1 12 mA NA
XE=YE=SE= “1” , E T=Tacc
N . F| T=50ns Z[8], 1/0O KA
& =Y j\(\ N7y . NN
g;fifg:i;j%‘;'“ loc 980 | 25 LA | NA OmA. T=50ns 2 J&, WHEN
e AR, 1/O BN EE
IR SN
R IsB 5.2 20 pA 0 Vss. Veex fl Vee
Y
o [MIXUHENER P HERIE, WEAEBRES S T %P ERE.
[ J [2]|CC1 E Tnewz:ﬁ]%ﬂtj—%:l:%/ﬁﬁﬁ‘ﬁo
- Z:fljltl: Trew< Tacc
- Thnew = Tacc
- Tace<Tnew - 50ns: lcct1 (new) = (lcct - lcc2)(Tace/ Tnew) + lcc2
- Thew>50ns: lcct (new) = (lcct - lcc2)(Tace/ Tnew) + 50ns*lcc2/Thew + IsB
- t>50ns, lcce =1IsB
e [3]M wake-up time HJFHIZIFH 4 Vee 210K T 1.08V,
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4.5 FH A B R

4.5.2 Bt FrE&¥g 156
(Ts = -40~+100°C, Vec = 0.95~1.05V, Veex = 1.7~3.45V, Vss = 0V)

DS117-2.5

* 4-19 AP NN RS8R
P ZH e w/MAE = ONE HLA7
WCA1 - 25 ns
TC - 22 ns
5 1) B[] 2 BC Tacc® - 21 ns
LT - 21 ns
wC - 25 ns
S R B 55 3 KA A i 2 S ] Trvs 5 - us
R A7 DR T IS (] Trvh 5 - us
B AT ity DR B ) (R AR R ) Trvh 100 - us
B AT 2 Y A2 8 L[] Togs 10 - us
Yr P2 ORAF IS (7] Togh 20 - ns
1t i) Torog 8 16 us
B VA4 B[R] Twpr >0 - ns
PERR AR R (7] Twhd >0 - ns
P I 5 20 5 18 I ST () Teps -10 - ns
SE B2 ST IN [A] Tas 0.1 - ns
SE ik i) /& HE P ] Tows 5 - ns
iy 1k /54 S ST [ Tads 20 - ns
i1k /AR PR AR I ) Tadn 20 - ns
R PRAF I (8] Tah 0.5 - ns
WCA1 Tan 25 - ns
e . TC 22 - ns
g%ﬁﬂﬁiﬂ:ﬁhﬁ BC o1 - s
LT 21 - ns
wcC 25 - ns
SE Rk ik Fa P[] Tows 2 - ns
K S BT[] Trev 10 - us
HG A7 B ) Thv* - 6 ms
PR BT (1] Terase 100 120 ms
HAR PR ] (7] Tme 100 120 ms
1 H B 5 W LA Y Wake-up B[] Twk_pd 7 - uS
REWLOR SRS (7] Tsbh 100 - ns
Ve I [A] Tos 0 - ns
Veex PrEFRS [E] Ton 0 - ns

VE!
o [IXEEBTEMEN eI
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4 R 4.5 H INAE BRI

o [2XELHUE RO FAE, TESLPRAS oA U
e [3]{Ef5 5 XADR.YADR.XE # YE 15 5 H %5, Tace KIFFAHIS 8]y SE 155 1 L FHE
FEEUEE DOUT #i AR A7 B BIFE T — A R E T 1R

o [A]Th INEN S BAR TR BB T — R R AT A0 RAAN 8], ) — M BhEAE T — K
TR AU BER S AP (7 — N R ICHE T — IRERR Z AT BER S AP X R
22 T 2 4B R

o [BIFTAMIMILARA 1ns K LT BT 1ns R B A]

o [6]#%HIfE T X. YADR. XE 1 YE 15 5 75 2 £ /D IRYF Tace IS [H], Tacc A SE Y LT
WG .

4.5.3 BIERT FFE

& 4-1 GWINR f RIATRILRERF

XADR

XE

YADR

DouUT

& 4-2 GWINR P INERIERENF

SE /
ERASE
_.ITwhd‘_

XADR ;

—p TP
XE g \_
YADR
YE
DIN

Topr M : : " Trev .:
PROG 1 t = Lt F
NVSTR + b = o 3;_/7
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4 B R 4.6 YmFEEE D e An ik

4-3 GWINR AP NFERERERF

YE I
SE -
XADR I
YADR
—p T

XE L T
ERASE i Twh L

o Twpr Tnws - Terase ;!: Tnhwv ™ 7 Trgov [
NVSTR — % + i !

4.6 HRIZFE O FIRE

GW1NR %%l FPGA 7= GowinCONFIG fit B B &1k 6 Fl, %
HEshER. SR s, MSPI 1. SSPI . CPU #%:,. SERIAL £
R, YIS BIES W (GWINR Z7 FPGA /=i i FEl B T )-

4.6.1 JTAG X ZEOK FinE

GW1INR %1 FPGA 7= i [f) JTAG It B R 454 IEEE1532 Rt i
IEEE1149.1 i1 S 49 HibritE

JTAG it B 45 202 % Ledr 2 T #8 GWINR %1 FPGA 7= i i) SRAM
W, P S T B B E .

JTAG ZmfE i e an i 4-4 s .
4-4 JTAG izl FREE

TeK  Tckfico | : Tickp : Tickh : Tickl
. Tips Tiph ; Ttekftex
oI ' :
™S X X
0o valid data valid data
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4 B R 4.6 YmFEEE D e An ik

R 4-20 JTAG HIZEARFEH

SRR | ZHE X wAME | KM
TCK T By 24 th 2 iF 18] (Time from TCK

Ttekftco . 10ns
falling edge to output)
TCK " F#9F 24 th = LI (8] (Time from TCK

Ttckftex . . . 10ns
falling edge to high impedance)

Ttckp TCK B8 I (TCK clock period) 40ns

Ttekn TCK %155 H P 8] (TCK clock high time) 20ns

Ttok TCK B 8 Ik HE P /] (TCK clock low time) 20ns

Tios JTAG 7 (JTAG PORT setup time) 10ns

Tiph JTAG CI{#FFRFE] (JTAG PORT hold time) 8ns

B 72 EHEDR, {1 MSPI B GWINR #2751 FPGA 7= & 114
P, TR LN %A

e MSPI £ H1{{RE

b S VIR GRS BT — R m AR, RECONFIG N #5“NON-RECOVERY ”
RAS.

o EFHIGIE
Hr F S IR ) RECONFIG. N —AMIG HESF ikl
4.6.2 AUTO BOOT EXIEOFFiRE

AUTOBOOT # 202 i == 2 S5 % GWAINR £ 51 FPGA 7= 5 [ Bk i 42
TEEFVE A ) —Fh e B AR 2T, S A B E AN E T,
FPGA BT 47 M B Flash i3 BUAC B 208 52 iR 7 I Ek .

W Flash FIREC B i FEdd JTAG #0588, BLE S, K H Pk
fih % RECONFIG_N s S ¥ F s B shic E, WP R A s Ean
4-5 Fli7R

4-5 EEFT FBREFE

VeeMeexVeco %

'
wl

x

Tportready

g

READY

DOME /*
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4 B R 4.6 YmFEEE O e AniE

[& 4-6 RECONFIG N fil & it FFE

RECOMFIG_M ¥

!l'...hl_“\

g

Trecfglw
READY \t '

;ﬁTre cfgtrd?n Treadylw

DOME *_________k
Trecfgtdonel

o

AR P25k 4-21 fiw.
7= 4-21 E# L RECONFIG_N il & B FS#

SR | ZHEE X RAME | RKE

Vce, Veex K Veco #] READY [ _EFHEESA] (Time from
Tportready! | application of Vcec, Veex and Vceco to the rising edge of | 50us 200ps
READY)

RECONFIG_N & Hi-F k5 F (RECONFIG_N low pulse

width) 25ns

Trecfglw

- RECONFIG_N T 4% READY {iXii-Fif[a] (Time from | 20ns
fecfot " | RECONFIG_N falling edge to READY low)

Treadylw READY 1 Hi P ik 9% ¥ (READY low pulse width) TBD

T RECONFIG_N it DONE ik #i [ (Time from | 80ns
recigidonel | RECONFIG_N falling edge to DONE low)

!
MODEO=0 I} #8541 I L 2 £ 7] 4 200us, MODEO=1 i} A 50us.

4.6.3 SSPI =R R

SSPI L E A, Bl FPGA fEyME:, H4MEB Host dfid SPI £ %}
GW1NR %71 FPGA ;i AT L &

SSPI it Ay B 4-7 Flos
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4 BRI 4.6 Y I3 bRtk
& 4-7 SSPI miztE R FF E
READY .E
éTread\ﬁcsI 'W’
SSPI_CS_N \ %—\
CLKHOLD M
| - Tespis Tssph  %— Tsck T Teok Y >
SCLK Lﬁ ;
) Treadytsclk g : Tsclkftco : Tsclkftco : Tsclkftcx
S0 { valid data X valid data >—
RN P 283k 4-22 o,
% 4-22 SSP1 fRFEEA N F S
SR | ZHE X BME | RAME
Tsclkp SCLK i il #1(SCLK clock period) 15ns -
Tsclkh SCLK B 8 B P i 1] (SCLK clock high time) 7.5ns -
Tsciki SCLK B B HL P i 7] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7} [E](SSPI PORT setup time) | 2ns -
Tsspih SSPI PORT £+ [H](SSPI PORT hold time) Ons -
SCLK ¥ 3I% da 4 i i 2E(Time from SCLK
Tsclkftco . 10ns
falling edge to output)
SCLK 5 24 H = B ZE(Time from SCLK
Tsclkftex . . . 10ns
falling edge to high impedance)
Tesnhw CSN = PRk 58 % (CSN high time) 25ns -
- READY _L7t#5%] CSN % *F i [ (Time from
readytcs! READY rising edge to CSN low)
T . READY L7 55— 4> SCLK it i)(Time from | o ]
readyts READY rising edge to first SCLK edge)

B T2 B REDR, fHH SSPI U GWINR R %1 FPGA 7= i #E4T 4
R, BT 2N 5%
e SSPIZI{ffE
EAERIR R RE BT — RG2S, RECONFIG_N ¥y
“NON-RECOVERY” R+
o JHBHTHIHTE
o A R B RECONFIG_N — MG H S ik vt

4.6.4 MSPI t23E OK FFHRfE

MSPI it B, Bl FPGA /£ 838844, i@ SPI £ 1 5 WA Flash
P B B dE . GWINR-1. GWINR-9 12\ MCLK #ii#% j& 2.5MHz;
GW1INR-4 12N MCLK #i#% /2 2.1MHz. MCLK [k 5 & +/-5%.
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MSPI ZwFE 5 0K ic B 2R 5 N\ M6 Flash 2 J5, 75 2280 i el fid
&% RECONFIG_N #3724 i & . GWINR-1 Il GW1INR-4 #31f H 37 Ff
— R B3I MSPI BC B #AE, Wifc & 2R, 75 L Hsifilk RECONFIG_N
P P IR ERAE

GW1NR-9 #F 37 £ 2 Wk A 5h MSPI it B #:4F, anss— ki B 2,
FPGA 2 H BB /M Flash B9k, SEEURHEER Fr e, B2
0.

MSPI g et A Fr & e 4-8 Fro
4-8 MSP1 REEEAMFREE

READY £
= Treadytmcsl g
MCS_N b /
: .4 Tmspis H Tmspih .
MO { X
* Treadyimck T Tmokn T Tmekd “ Tmclkp "
MCLK m
T Tmclkftco
W t valid data }( valid data X
&S HE)E WK 4-23 Fir.
¥ 4-23 MSPI FRIEEAR F S
SRR | ZHE XL RME | BKME
Tmelkp MCLK % i I (MCLK clock period) 15ns
Tmelkn MCLK I 755 i P I} [8] (MCLK clock high time) | 7.5ns
Tmlki MCLK & Hi P i 8] (MCLK clock low time) | 7.5ns
Tmspis MSPI PORT #1375 (MSPI PORT setup time) | 5ns
Tmspih MSPI PORT £ [8/(MSPI PORT hold time) | 1ns
MCLK T B 24 % H B 28 (Time from MCLK
Tmclkitco . 10ns
falling edge to output)
READY E7F#5%] MCS_N i . *F i 7] (Time
Treadyms from READY rising edge to MCS_N low) 100ns 200ns
READY LJHT % —A MCLK VH i [H] (Time
Treadymelc | ¢ READY rising edge to first MCLK edge) 2.8ys 4.4us

4.6.5 DUAL BOOT &5

DUAL BOOT i & L GWINR &% FPGA rF= i B EiEFEMNNE
Flash 5k# #h58 Flash SEHUES & s T & .
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4 B R 4.6 YmFEEE D e An ik

GWAINR-9 #8F S FL Jeis B MM & Flash JE 3, 4N E Flash ft & &
WO, SRAFEEEANT Flash a7 ECE ;. N B Flash AR, g8k
ITHCE#ME. HEAh, GWINR-9Q 3 FtHSZRRIL L AN Flash JE3)), 4405
Flash BC & LM, 234 FER N B Flash A HTECE ;. M55 Flash
RNERS, FAEAHATHC B AR

YT GWINR-Q g3, ANVE LM NER Flash 5 334 & %6 AR Flash
Ja5h, FPGA R 2 IRMLE 25 Ak BB IR a8 3 Ik, 3 k¥
RKMUG R 5 — R TACE . WE Flash M5 sh A REFF4AT 0 Hulik, M
AN Flash Ja i) 3 k4 n] LEEEAS [R5 stk .

GWI1NR-4/4B %1 1f) DUAL BOOT Ft B\ LGS W, ( ZE FaEaF
S0k GWIN-4 55 /17 DUAL BOOT F#77%)

4.6.6 CPU &=\

CPU ZmfEti=, ', HOST @it DBUS #2 H1 % GWINR £&7%1 FPGA 7=/
HATRIERCE . B i ERZEER, fiH CPU X GWINR £7%1 FPGA
FEMIEAT YRR, B TEE L LT 44

e CPU #IN1fife
AR IR ECET— X ZWAERT, RECONFIG_N &4
“NON-RECOVERY” R

o JHEIHIMgmIE
B S RIS I RECONFIG. N — /MG s kit

4.6.7 SERIAL =3\

SERIAL L B0, Host il #7817 GW1INR #%1] FPGA /= i it
ITECE . T 2 FrEEsKR, {f/ SERIAL #% GWINR %71 FPGA 7= &
HATHRRE, B TR L DL &4
e SERIAL #01fifkE

AR IR ELET — X ZWFERT, RECONFIG_N ¥4

“NON-RECOVERY” k4.

o JHFIHIgmIE
Fr F A A R ) RECONFIG N —AMIC HL S ik
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5 BT 5 5.1 #sfEan 44

5%%#1 BER

5.1 &t B

a2k E 51, B 5-20 &K 5-3 Fian.
E!
KRTHMPEHEELHEEER, §5% 2.2 a5 B8R K& 2.3 HEEEHIE.
5-1 I PSRAM 2246 B 755%-ES
GWINR - LV 9 QN 88 P ES

Product Series _ 1T T T T[____ Optional Suffix
GWINR ES Engineering Sample
Core Supply Voltage HWH#PSRAM

LV 1.2V I

UV 1.8V/2.5V/3.3V PIN Number

Logic Density

4 4,608 LUTs Package Type

6 6,912 LUTs LQ LQFP

9 8.640 LUTs ON QFN

& 5-2 P SDRAM #3448 77 3%-Production
GWINR - LV 9 QN 88 C6/l5

71 T T Grade
Product Series —I__C Commercial
GWINR .
Core Supply Voltage | Industrial

Speed

LV 1.2V
UV 3.3V 4 Slowest /5 /6 Fastest
Logic Density PIN Number
4 4,608 LUTs Package Type
6 6,912 LUTs LQ LQFP
9 8.640 LUTs ON OFN
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5 AT A8 5.2 Bk R bR iR
[ 5-3 Wik PSRAM &4 & 75 3%-Production
GWINR - LV 9 QN 88 p C6/I5 Grade
_ - B S S L
CP;er\)/ciach Series C Commercial
Core Supply Voltage | Industrial
Speed

LV 1.2V
UV 3.3V 4 Slowest /5 /6 Fastest
Logic Density WHKPSRAM
4 4,608 LUTs PIN Number
6 6,912 LUTs Package Type
9 8.640 LUTs LQ LQFP /QN QFN

5.2 AR fFE SRR Rl

iz AR AR R I BN TSRS R, EEEAR RGN 5-4 B

DS117-2.5

7o
5-4 SRHFERIRARG]

[
GOWINGZE
Part Number _"GW1NR-LV9LQ144PCGII5
Date Code —»YYWW
Lot Number ——»LLLLLLLLL

GWINR-LV9 <€—— Part Number

QN88PC6/I5

YYWW <«—— 1 Date Code
LLLLLLLL L«<—— Lot Number

vE!

FEEEPE 1T 55 AT7E08 “Part Number”,
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