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<— Ol¥x1 ——»
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PLL | UserFlash

CFU'
Block SRAM
CFU | oscC
CFU!
DSP
CRFU— 1"
<—Bottom I0——»

,,,,,,,

ol by —>»

SR

PLL User Flash 0B
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CFU | | CFU | | CFU | CFU | | CFU
I0B

Block SRAM

I0B
CFU | | CFU | CFU | CFU | | osc | | OB
I0B

CFU | | CFU | | CFU | CFU | | CRU
I0B
DSP o
CFU| CRU| CRU || CFU| | CFU OB
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® | BlockSRAM; | Mo | &
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BT, BANERITAEFN G2 (pre-adders), i 18 A1) ek 2%
(multipliers)fl—A~ =# N[ HAZ iz HH T (ALUSS) . A TRHE 2 0L
3.6 F B 5 A BEAR R
¥
o  GWIN-2 A CFETE b F s DSP 5.
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SAE R N R, AN RHE S L 3.8 BT K 3.12 A aaif)&

GWIN-2 2 fE40 4 1% MIPI D-PHY RX, [Fli % g ik FPGA 10
X MIPI D-PHY RX TX IP, #4013 £i5%% 3.7 MIPI D-PHY(GW1N-2).

A, FPGA SN E 7 FE BIAl gfEfi 2k 5. 76(CRU, Configurable

Routing Unit), & FPGA Wi T SRR ILER K R . AIECEIhAEHI0
(CFU) 1 10B W& ARG AL YR, %@ T CFU IR AT IOB Py
(38 5 VYR . A 2R PR A I = 2 Sk FPGA #00F 3 304 k. Bb4h, GWIN
AR5 FPGA 77 i (B R i $e 4 T £ & W& I B 28 TR, KRR, £
RBEEN, UKAIREETS., FaEEhES W 3.8 ieh. 3.9 Kk, 3.10 &
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A B ThAg B G (CFU) A AT B 32 48 5 0 (CLU) 2 A4 1 i 2= 2 Sk
FPGA 7= ity PN % B P R 2 AR BT, AN JE AR B 6 m] Hh DU AN o] I B 2 4R H (CLS)
DA AH S P A C B A 2% B G (CRU)AL AR, Hp =N Al e B2 S 8 a5 A
DU N B R (LUT) I 217 28 (REG), 74— /NI B 2 e A 2 g A
Vi N, WK 3-3 As.

CLU W v i B 2 A BERC BN SN E#s, TTHRCE AR
. HARZE I RS fitss. CFU qﬂﬁﬁﬁﬁaﬁﬁﬁﬁﬂfﬁﬁﬁﬁﬁ%?@a
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X ATLL CFU NHIHHATN A,
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& 3-3 CFU &#)RE=E

Carry to Right CFU

—_——— e —_—— ———— | —_——_— D —_ = =

CLS3

CLS2

CRU

CLS1

CLSO

V!

Carry from left CFU

SREG T ZRFIRIN A 3. WA T E, THE AR S o BRI R 4k

o FLAELFMA
A ERER AT A E N —A 4 NIRRT (LUTS), wIEEZH Hoem]

S I A AR R B -

—ANATHC B AR AT I A — AN B AR (LUTS).

PIAN AT C B IZ AR BT B R — A 6 TR K (LUTS).

PO iC B8 R T B R — A 7 SN R ER(LUTT).

J\ANATEE B 2 H (A CLU)ATEC & l— > 8 Fr A B K (LUTS8).
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= AN
Sy

IENRE s A
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BEALEE, BRI E A ARE AR (ALY), FESCILLL R DhfeE:
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- IRILER
HFes
AT & 2 (CLSO~CLS2) Hh &S N 7 7 75 (REG), 1k 3-4 Fis.
[# 34 CLS A F ER~EE
—D
—CE
——>CLK Q
— SR
—GSR

& 3-1 CLS & FRERIE SRR

E584 /0 | ik
D I AR R
CE | CLK flifigf5 5, WIHC & v fE P R Bl H P el
CLK | eSS, TIECE N BT A BR B i & 2
A E LA, ATECE NI ThfgR.,
e [HBEN
o [FBEN
SR | ‘
o FENL
e A HEN
TEA M B AT
AfREEAL, WEEE NN IR,
o AEN
GSRBIM4 | |
o FILEA
o LaREBENM
Q O | “sdmt
]

o [11f&'5 D KRR LLLEHEF —rACEZ R P E— SR N, waTbEsekE T
CRU i N . BIULAERREZR S AEOL T, A7 asfhml DL A

e [2]CFU HnJfic BB ) CE/CLK/SR 34 m] ki 7 i B ik 4% .
o [3]f£ GWIN %% FPGA /(4 MZ)N#, GSR il HikLiES:, A CRU.
[4]SR 5 GSR [FIf A 2 GSR A #m I 5E % -

322 Tk HBIEETT

AT BT CRU (B fE 32 ZEALFE PN 5 i «
o MIAIEFEIIRE: Jv CFU KM NS SR MmN IRIE .
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3.3 SRR
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JAE N AR 2R IR B e =N 4. Wil 3-5 B AN 10B MR = -,
AN 10B HyotuHs 7 11O EI(FRid A A f1 B), ‘eAI1a] PAFC & ik — 4 %=
X, WA PME A B {5 5 0 Al &

& 3-5 IOB S~ EE

Differential Pair Differential Pair
A A
" “True” “Comp” 7 “True” “Comp”
PAD A ‘ ‘ PAD B ‘ ‘ PAD A ‘ ‘ PAD B
2 A 2 A
v v Y v
Buffer Pair A & B Buffer Pair A & B
A A 2 A A 4 A Y
—H O —H O —H |0 —H |0
c ® o & 8 b ©& b o6 E
A v v \ 4
10 Logic 10 Logic 10 Logic IO Logic
A B A B
Y y Y Y
_B0oAPQ _|Bpol® O _|ZoAPZQ_|DoZ O
22523252 ® 232523252
S5S85v 5585 v S|525v Eis‘g S v
Q —|Q «Q —|Q Q ~+|Q Q ~+|Q
A A v
Routing Routing

GW1N #%1 FPGA 7= i (ZEFLLL) H |OB [ Dy REHRE 5 :

#F Bank 1) Veco ALl .

FFF LVCMOS. PCIl. LVTTL. LVDS. SSTL PAf HSTL £ £ FFr
1
FANAG 5 LB IR

PEAEH A5 5 DR B HL IR T

AL S5 Slew Rate 1£70 .

S 1/0 HEALS ST ) Bus Keeper.  F4i7/ T $i HiFH & Open Drain #iH!
TR,

CRFRIEIR -

/0 B4 3 Fr i iEak . SDR #s LA & DDR Z £ Fhii s,

3.3.1 I/O B EfmifE

DS173-1.1.1 11(52)




3.3 fn N\ HH AR

GWAIN Z %] FPGA 7= il (ZE 20 B Bank SZ P Uit g, 5 M7 1

V8 Vceco.

NIFE SSTL, HSTL %5 1/0 S A#witE, A Bank i fEft—Mor 2
ZHE(Vrer), FATBLERAE A 10B W E 1 Vrer (5T 0.5*Vcco), ]
AN VRer Fr A\ (fif ] Bank FTE —14 1/O B HI/E NN VRer Fi N )

GW1N-2 1] 1/0 £1.55 6 /4~ Bank.{H &, GW1N-2 CS42.QN48H.MG132H,
QN88. DL CS42H 25 (A 1) e+s 7 4> Bank, il 3-6 Arzs.

[ 3-6 GWIN-2 I/O Bank S % REE

1/0 BankO
o) Top
joe)
3
&
o)
2 o GW1N-2 Py
=1 = Q
X =
IS
vs]
Q
=}
D Bottom
o /0 Bank2

Tueg O/l

1/0 BankO

5 Top
vs)
QD
=}
&
5 GW1N-2
@ ‘E (CS42/QN48H/MG132H =
27 /QN88/CS42H) S
S
@
g
> Bottom

| /0 Bank2

| ™ueg o/l | | Pueg O/l | | lueg o/l |

GW1N-4 (1] 1/0 t4% 4 /> Bank, W&l 3-7 Fias,
3-7 GW1IN-4 I/O Bank % R~EE

\ 1/0 Bank0 \
I
Y GWIN-4 ps)
5|~ Q@
5 =
— Bottom
1/0 Bank2

lueg O/l

GW1N %751 FPGA 7= S (ZE I LV iAS 2844 3 47 1.2V Vee it L HLE,
A] LA 2 FH PRI FEM 75 3K o Veco HR¥E 75 B 4E 1.2V, 1.5V, 1.8V. 2.5V,
3.3V HEHR RIGEWE . Veex 3C#F 2.5V 8k 3.3V {LH H [k .

VE!

o HIEEMER (GPIO) BUR

SRZSMA L

o  AFEMAZIFIHES TIERIETES % 4.1 TAE%M.

DS173-1.1.1
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3.3 fn N\ HH AR

AN[EIET 1O i H 4 ANAREST Veco B SR INZ# 3-2 3£ 3-3 Fizn.
#F+ 3-2 GWIN A7l FPGA =& (EAMR) ZHHME /O RB K BHAEERE

/0 Type (%ith) BA YR FE ) Bank Vcco(V) i IRBhAE S 1(mA) | N

LVDS25 %4y (TLVDS) | 2.5/3.3 3.5/2.5/2/1.25 SRR R e AR A
RSDS Z%y (TLVDS) | 2.5/3.3 2 RN R DR AR AR
MINILVDS #4y (TLVDS) | 2.5/3.3 2 ;%;g?gﬁﬂ%mg
PPLVDS Z%y (TLVDS) | 2.5/3.3 1.25/2.0/2.5/3.5 LCD 17/51595%h
LVDS25E By 25 8 SR R e O A B
BLVDS25E Ehr 2.5 16 Z m G A
MLVDS25E Fr 2.5 16 ;jfgg gj W) S FI
RSDS25E oy 25 8 SR e O A B
LVPECL33E Ehr 3.3 16 EERE e
HSTL18D | Foy 1.8 8 i N

HSTL18D I Foy 1.8 8 i N
HSTL15D _| FEoy 1.5 8 et

SSTL15D Iy 1.5 8 AR

SSTL18D | FEGy 1.8 8 At N
SSTL18D_II Ey 1.8 8 FEAtHE

SSTL25D_| Eoy 2.5 8 ezl AN

SSTL25D I ZEoy 25 8 At N

SSTL33D | oy 3.3 8 At N
SSTL33D_IlI 0y 3.3 8 g
LVCMOS12D EIy 1.2 8/4 i 1
LVCMOS15D FEIy 15 8/4 i EEE N
LVCMOS18D FEhy 1.8 8/12/4 i EEE N
LVCMOS25D Ey 2.5 8/16/12/4 SR e
LVCMOS33D Ey 3.3 8/16/24/12/4 SRR Ep |

HSTL15_| B 1.5 8 At N

HSTL18 | B 1.8 8 At N

HSTL18_lI BA Ui 1.8 8 fEftiEn

DS173-1.1.1 13(52)




3 LN 3.3 A B
/0 Type (%iih) BAS Bank Vcco(V) & IR B EE 71 (mA) I H
SSTL15 A 1.5 8 frfie
SSTL18._| B3 1.8 8 ezl AN
SSTL18_II B3 1.8 8 ezl AN
SSTL25 | B 2.5 8 i N
SSTL25 I B 2.5 8 fEftiE N
SSTL33_| B 3.3 8 iR
SSTL33_lI B 3.3 8 e an
LVCMOS12 L 1.2 4/8 iRk N
LVCMOS15 BAL 1.5 4/8 SRR e
LVCMOS18 BAL 1.8 4/8/12 SRR e
LVCMOS25 B3 2.5 4/8/12/16 uERE e
LyoMOS3 Hi 3.3 4/8/12/16/24 SR
PCI33 B 3.3 4/8 PC Fli N R4t
& 3-3 GWIN RFISTHAVMA /O KB K ARSI AIEALE
I/0 Type(#i \) By Bank Vcco(V) HYSTERF@? 15 T VRer
CLFFRIRRIETD
LVDS25 #4y (TLVDS) 2.5/3.3 4 o
RSDS #4y (TLVDS) 2.5/3.3 4 o
MINILVDS 74y (TLVDS) | 2.5/3.3 % &
PPLVDS 74y (TLVDS) | 2.5/3.3 % &
LVDS25E Gy 2.5/3.3 & o
BLVDS25E Gy 2.5/3.3 & o
MLVDS25E 5y 2.5/3.3 & o
RSDS25E 5y 2.5/3.3 & o
LVPECL33E oy 3.3 4 o
HSTL18D_| ZEy 1.8/2.5/3.3 4 3
HSTL18D_lI Ehr 1.8/2.5/3.3 % %
HSTL15D_| Ehr 1.5/1.8/2.5/3.3 % %
SSTL15D Ehr 1.5/1.8/2.5/3.3 % %
DS173-1.1.1 14(52)




3 LN 3.3 A B
I/O Type(%i\) BV 22 Bank Vcco(V) HYSTER??@ T 752 Vrer
(CCRFRIR AL
SSTL18D_| Eh 1.8/2.5/3.3 5 i
SSTL18D_I Z=0y 1.8/2.5/3.3 o @
SSTL25D | Z0y 2.5/3.3 o @
SSTL25D I ZEy 2.5/3.3 74 3
SSTL33D | ZEy 3.3 4 3
SSTL33D_lI Ey 3.3 % %
LVCMOS12D Ey 1.2/1.5/1.8/2.5/3.3 % %
LVCMOS15D Ehr 1.5/1.8/2.5/3.3 5 &
LVCMOS18D Ehr 1.8/2.5/3.3 5 &
LVCMOS25D FEh 2.5/3.3 5 i
LVCMOS33D oy 3.3 % &
HSTL1S | i 1:2/1 .8/2.5/3.3!" * &
HSTL18_| B 1.8 5 1.8/2.5/3.3@ | 7 iz
HSTL18_lI B S 1.8 1.8/2.5/3.34 | & v
SSTL1S i 1:2/1 .8/2.5/3.3!" ok =
SSTL18_| AL 1.8 5 1.8/2.5/3.3@ | 7 2
SSTL18_lI AL 1.8 5 1.8/2.5/3.3@ | 7 2
SSTL25 | B 2.5 1Y, 2.5/3.30 o 7z
SSTL25 I B 2.5 5§ 2.5/3.38] % <
SSTL33 | B 3.3 5 =
SSTL33_I B S 3.3 @ &
LVCMOS12 AL 1.2/1.5/1.8/2.5/3.3 & &
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 P o
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 P o
LVCMOS25 AL 1.2/1.5/1.8/2.5/3.3 & 7
'Ex%"l_%iw Hi 1.2/1.511.8/2.513.3 | f& i
PCI33 AL 3.3 & %
LVCMOS330D25 | Hiii 25 % %
DS173-1.1.1 15(52)




3 Gty 3.3 i N
I/0 Type(%i N B FE Y Bank Vcco(V HYSTERESIS RAEEYV
yPe(iN) i ank Veco(V) (iR | o VREF
LVCMOS330D18 B 1.8 & o
LVCMOS330D15 B 1.5 e 4
LVCMOS250D18 B i 1.8 S o
LVCMOS250D15 B it 15 5 e
LVCMOS180D15 B it 15 5 e
LVCMOS150D12 B 1.2 5 e
LVCMOS25UD33 B 3.3 5 e
LVCMOS18UD25 BA i 25 & e
LVCMOS18UD33 BA i 3.3 & e
LVCMOS15UD18 B 1.8 & o
LVCMOS15UD25 B i 2.5 S o
LVCMOS15UD33 B it 3.3 5 e
LVCMOS12UD15 B it 15 5 e
LVCMOS12UD18 B it 1.8 5 e
LVCMOS12UD25 B 25 5 e
LVCMOS12UD33 B 3.3 5 e
A
e [1]%%4 Vrer /¥ INTERNAL i, % /0 Z584[%) Veco N 1.5V; 4 Vrer y VREF1_LOAD
i, Veco 1.5 V/1.8V/2.5V/3.3 V.
e [2]34 Vrer N INTERNAL I, % I/O 2554 Veco A 1.8V; 24 Vrer A VREF1_LOAD
i, Veco A 1.8 V/2.5V/3.3 V.
e [3]%4 Vrer A INTERNAL i}, 1% /0 KB Veco A 2.5V 4 Vrer ¥ VREF1_LOAD
B, Veco N 2.5V/3.3 V.,
3.3.2 E LVDS iﬁi‘l‘
GWIN %] FPGA 7= i (M) HFE LVDS #irt, (HRERA RN ER
100 BicktHan A\ 223 UL BC HLBH . ANSCHFIC LVDS fii 9 Bank SCR Y 100 Bk
W N ZE UL HL . teAh, GWIN &%) FPGA =it (ZEHYD) I8 FF
LVDS25E. MLVDS25E. BLVDS25E % Hi- M, TEAHRHEZ I UG289
Gowin 74w/ EH (GPIO) M /' 15F
B LVDS IR gl B BHE S W UG171,GWIN-2 Z4F Pinout FA4Y,
UG105, GW1N-4 #/F Pinout FHf.
LVDS {4\ VO 5 ZAMH 1 100 BRAS L3 L BLIMILEE, iS5 f
E 3_8 ﬁﬁi_\‘o
DS173-1.1.1 16(52)
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3 ik 3.3 ff N\ i H e

& 3-8 H LVDS i&it&EiEE
— GWI1N-2/4 %41 -

RIBE ) - i Bk %

txout+ rxin+ Z txout+ rxin+
‘IX X—]50Q ) OQ >_ 45 _“/> >

' F 3

txout- rxin- % txout- rxin-

A A
1\10 Buffer HiH10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %#:45 /O #& i G D H BH K 28175 2 I,
UG289, Gowin 7/ %52/ HE# (GPIO) /156

3.3.3 /O iZig

K] 3-9 4 GWIN F5%1 FPGA 7= 5 (B2 1 11O 1Z 45 1% H 3 7
3910 iZEMmHREE

X | TRIREG >
GND [
» SER Vo
> ISI |—>
,

K 3-10 7y GW1N 51 FPGA 7 i (R ) 1/O A A A FR 73 o

& 3-10 I/O iZEBRMA T =E
> CI
> DI
IODELAY > IREG Q
5] —]
» |EM N IDES L5l Rat
] ate
Sel [ > Qo-Qn1
£ 3-4 iwmONE
w4 11O ik

DS173-1.1.1 17(52)
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3.3 fn N\ HH AR

DS173-1.1.1

GCLK N5 5 -
cit Input AFE R T GCLK MNE S N EH
s % UG171,GWIN-2 284 Pinout F
M, UG105, GW1N-4 51+ Pinout -F /.
DI Input 1O MMM S, HEiEHAF Fabric.
Q Output SDR 5 IREG #ij (&5 .
Qo-Qn-1 Output DDR fibd IDES #iti {5 5.
B!

[1] 4 CIEHN GCLK FIAMERES, DI. Q & Qo-Qn-1 ANREFE A 10 i N A H .
GW1N %751 FPGA 7 fh (420 i 110 32 45 ) A e B it W 4n -

IERRR

] 3-11 Jy4ER A IODELAY. GWIN 251 FPGA 7 (43148 ) 454
I/O #BEL % IODELAY #ith, HILHEEt 128(0~127) P IILIR, —DHIIEIRES

[8]Z3°4 30 ps.

3-11 IODELAY REE

DI[ > b b - DO
DLY UNIT
SDTAP [ >
SETN[ » DLY ADJ - DF
VALUE [ >
A PRI RE IR 1) 5 3
FA T
o i, W5 IEM FRE— & R T shaS B % 1, IODELAY ANRg
[ s FH - A0
I/O 8%

K 3-12 4 GWIN F51 FPGA 7= 5 (Z %)) 1/0 7 #siit, GWIN
Z5) FPGA F= b (ZE )RR 11O #H AT e N 27 7 4% IREG. ¥t 7
1728 OREG FilE [z % 7 42s TRIREG.

18(52)
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3 ik 3.3 fn N\ HH AR

3-12 GWIN K /O HHEERER

D Q- -

"

| )CIK

| SR

E!

o CE "L N T %4(0: enable)s & HT-A%(1: enable).

CLK 7T DAgmfE A bl 55T Rl -
o SR U4mFEANIFIL/ 7P 1) SET/RESET B ¥ (disable).
o FA7en ] LAGRAE N T AT 45 (register) B A7 45 (latch) .

BUAEIE SR

HUFERLEHR (IEM) 2 R BORE B 09y, A F@ A DDR #i=, fni 3-13
FrRo
& 3-13 GWIN B IEM ~EH

CLK[ >+ ——{ > LEAD

D[ >—— IEM —— < ]MCLK
RESET [ >—— 4 > LAG

5228 DES &R

BAING /O ZAEFRAE T R MEF 23 DES, F& 1 1/0 BN T
o
1k 28 SER iR

A /O R4 T H A B bds SER Bk, EE 1 1/O TR
77 7

3.34 /O BETEER

GW1N Z7%1 FPGA 7= 5 (F %) 1/0 B4 Fr 2 Fh TAEM . &—Fh
TAERERT, 1/O(EL /0 ZE5 550 3 nT DAL & il i 5 5« MG 5.
INOUT {55 Kk =&k 55 (i =& EHH B ES).

GW1N-4 [f)% 1 IOL10(A,B,C....J)H1 IOR10(A,B,C....J) R X5 10 14k .

XTF 110 ZHE TR EAE S, iES% UG289, Gowin 1] 4 FLiE
EHI(GPIOH ' 81 -
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3.4 URER A BEHLAT i a5 Bk

3.4 BURFHSBEH FRHiE SR 1R IR

3.4.1 Bt
GWIN H51 FPGA 7= it ()AL 1 & B PR E A BEALAT it &% B
XEEAP it AL AR S), DATHIER, D AEEEA FPGA BE71 .
IR ABORERSBEN L 4% (BSRAMD . 4> BSRAM HJ it & & =i
18,432bits(18Kbits). HEAtIMHRAEB TS #1150 Single Port, X
F£5X Dual Port, DX 114550 Semi Dual Port, HiszfAfig .
F & W HUR S BI85 OV P st e st iR it 7 ORI . BAR
7= BSRAM {1 & A I HE :
o 1B K& 18,432bits
o [NESiA L F] 190MHz
e il 45 Single Port
® W A& Dual Port
o [ 1A% Semi Dual Port
o IRULRIIGAL Parity Bits
o fEfit Hisfrfif#15l ROM
o HHETEEI 1 ALF] 36 fir
o ZIii/ERI Mixed Clock Mode
o H¥ETEE X Mixed Data Width Mode
o 7EXUFT LA b B EE B R SRR 1T [ BE D g Enable Byte
e F# %5 Normal Read and Write Mode
e )55 Read-before-write Mode
e HE Write-through Mode
3.4.2 FHEREERN
GW1N 751 FPGA 7 il (2L ) B HOR 5 AS B HLAT il 45 7] SRR 2 Rl 2
PR, WK 3-5 Pr.
& 3-5 FHERAETIR
B I X M AR 2 DX AR X Rzt
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

DS173-1.1.1
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3.4 URER A BEHLAT i a5 Bk

B AR X AR 5 DX AR HEt s
2K x 9 2K x 9 2K x 9 2K x 9

1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
BigOKER

76 Hi 1 20, BSRAM 1] DAZE — NI S % BSRAM AT 15280 5 1
ESEAEF, W5 NREIE S £T] BSRAM Fifit . SCRFIER 5 #
(Normal-Write Mode)Fl13l 5 15 =X, (Write—through Mode). 4% H 27 17 25 55 %
(Bypass)itf, #rEds IR R — N A

T B S X 1 o 1A P J A ORI 75 25 UG285, Gowin {7 fi#i 2
(BSRAM & SSRAM)H ' 45 F4 -

i AR

BSRAM S FIAREC, AL A s i S 44 -
o H/N L [l R AR
o AN I [FIR 5 R A
o AT —A i L LA S

ST Ry VAL ) 17 2= B A DGR 7 2% UG285, Gowin f71ifi #%
(BSRAM & SSRAM) /" #5F .
W iwm O R

By XU 11 AT S 365 [ I P 32 R0 S 488 A o (H R %o 8] — AN T S REMOEE 5 14
HECFF A5, B i H3L

ST O W A ) iy 17 & B A DG IR 15 255 UG285, Gowin 7-fif
#¢(BSRAM & SSRAM)HI 45 .
HiZiEN

BSRAM I fic & il A S 7 fg gepi . P Al s A7 R ah Ak S, il

o g FE i I ORAIAA L R LAk a% . 7 7 2R ROM N, i AR
WA E . FE A b LG A N DR 58 AT AR 44T

54 BSRAM T it & i — 4 16Kbits ROM . 3¢ T H sk = 1o 1 s &
KMVEAFIRIES % UG285, Gowin {7 fifi#5(BSRAM & SSRAM)H F 454

34.3 FlEE SRR EEE
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3.4 URER A BEHLAT i a5 Bk

GW1N 51 FPGA 7= il (4= L2 ) IR IR 7 A B B LAl s BB ] SCRpiR
K 4 vt FERRAE 200 R RN D X0 LR, A0S (R A 9
LA R, (AT EIEIEER 3-6 F15E 3-7 MCE R H .

% 3-6 Win RS ESHEBRELETIR

N
16K x1 | 8Kx2 4K x 4 2K x 8 1IKx16 | 2Kx 9 1K x 18
16K x 1 | * . ‘ . .
8Kx2 | . . . .
AKxd |+ . . . .
Kx8 | * . . . .
Kx16 | * . . . .
2K x 9 * *
1K x 18 * *
V!
PR 7 RN SR
R 3-7 ANH OB R EEREREREETIR
S0
W
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 | 512x32 | 2Kx 9 1Kx18 | 512 x 36
16K x1 | * . . . . .
aKx2 | . . . . .
AKxa |+ . . . . .
Kx8 |+ . . . . .
Kx16 |+ . . . . .
512532 | * . . . . .
2K x 9 * * *
1K x 18 . - .
!
RN 7 RN SRR
3.4.4 FA5ERETIREACE
BSRAM 7 1iffifE (byte-enable) Thft. v LA ANEdE, Hik
WIRFEBIN T BN MR B re gk 2L R . /511 RE(E 5 (WREA,
WREB), X byte-enable Z#(k i T-#% 1 BSRAM )5 #:1F
3.4.5 KIS ThREAC E
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

BT I HUIRF S BEHLAE 4 256555 BSRAM N E TRIGAILE . AT
TEE O L] R AL, o m] DL RAF il 2

3.4.6 ElH#(E

o T MHUIRER A B HLAZ i 2R AR PV BN 7 A2 28 SCRFRIZE BN
o M A 7A ] HAER KR T A7 2 b | H P st g
o it FF {748 1] 55 bypass-able.

3.4.7 FHEIER

BSRAM 37 ¥ I HF RSN AFE S w61k . 72 L HIdFEd, BSRAM
T RNUIRZS, Fra BRI N 0. MRS HE T R 2 ROM.

3.4.8 BSRAM ¥4

BSRAM 375 5 FhER{ERIZ, HE 2 Fhisti /e 055415  Bypass
Mode, /K3 PipelineRead Mode)fll 3 Fh 5 #5145 3 (1E % 5 1
Normal-write Mode, JEEH#: Write-through Mode, JGif)G 5.
Read-before-write Mode).

IERAEER

M BSRAM 135 H Kt 8 1t 2 A 45 i ) BSOS S o A ) A A
IR AR

FEFIZD G NAF AR, A0 oyt A A o AR SR SRR 98 /5 B K 36
fir.
B ERIR T

AN ¥ FF ARy, BE PR B A A %5 (Memory Array) )% H
B 3-14 w0, AR O ZWiEOER TRRKEER

ADC———— o
Pipeline

Input Memory
5] [ — Registerj> Array ﬁ> Reg|steri>D0

WRE ——»

w [ N

OCE
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3.4 URER A BEHLAT i a5 Bk

——1ADB
—— Input
CLKA — Register |
DA —— > Input —— Mem
Regri)ster : o CLke
g — rray
@, Pipeline |
Register |
<«4—OCEB
DOB
DIA —— —1DIB
ADA —— Input | | — Input ——1ADB
WREA——»| Register Register [¢— WREB
Memory
CLKA Array CLKB
> pipeline :> Pipeline
Register |\ | Register <4— oOcEB
OCEA—p
DOA

DOB

DS173-1.1.1
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3 Hify S 3.4 URER A BEHLAT i a5 Bk

B#R{FEA

EREHEA

XF AN FEEAT IEH SR, hom C R HEdE A . S ABEE A
DAL 23 1

BEKR

FEREREECR i AT B IRAERT, 5 M & ML m %
o

FEEERA

FEROREECR i LT SRR, SRR A Bds 2 H A o )
ft, BHABIESAANN T,

3.4.9 BHhE
% 3-8 H I H T A[F BSRAM A5 20T rJfd FH Fey s b A = .

< 3-8 ATHhiERELEFI®R
i o A 5 ity A5 By Xty 1A By A
VIAINEE Y S Yes No No
/B W ph A = Yes Yes No
i AR | No No Yes

ST RTHIR R

3-15 R 1 AEX i FUE RN B SZ I b PR =X, A4 AT —
AL CLKA S 5428 1 3m H A FIFTAT #7474, CLKB {5512 1 ¥

B M T ar (74
[ 3-15 ML AR
ADA [ 1 ADB
Input Inout
DIA X —— Inpu
Register Register —— DB
Memory
Array

CLKA

DOA <i Output
Register

CLKB
L Output
[ Register :> pos

T

WREB

WREA
SRR
K 3-16 o 1 A2 Dy Wi ST PR35 5 I Aol P A 20 A i 1 & —
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3.5 f P I IR (GWIN-2/4)

AN B B (CLKA)E S8 7m0 A 5 AHE . Stk A 5 e
55 . BRI B(CLKB)E 545 T 3 1 B (M 80 . St bR Ak 15 5 .

3-16 IEEREhER

] Input
Register

Input [ —— Memory
CLKA —p ] CLKB

Register Array
:> Pipeline |
Register |

B i O B A5
3-17 o 1 B N A =
& 3-17 BimOR$hiR
WRE AD
'
|:‘> Input | —
> | Register | |
Memory
CLK |
Array

o =] Output K]
Register

WRE

3.5 A PR SR (GWIN-2/4)

3.5.1 &/t

DS173-1.1.1

GW1IN-2/4 8152 (A7 B (User Flash), GW1N-2 ¥/ A 47
BEIREY 0y 96Kbits, GWIN-4 [/ INAF BE %5 5y 256Kbits. il F AT
BHR AT ARSI it e AL, — A7 i 64 DSl ST ALEL,  BUAF i
T N 32bits, ATA71# LG A BN 64*32=2048 bits. #RERHERESCRFIT
PRER, —DURAEDN 2048 F7, Bl —-TUELY 84T, RPN R
10,000 X5 77 i J4 391
I 10 4R R IR 17 RE /) (+85°C)

HebEfrve: 32

GW1N-2 % : 48 17764 51*32 = 96Kbits
GW1IN-4 %5 128 1764 41*32 = 256Kbits
TUHEBRAE ST 2,048 55

PRI TR R/ T S R A
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3.6 A5 A A

P4 : 40MHz

FYMAERSE]: <16ps

TUEEBRISH]: <120ms

LI

- AR ] 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- FRMEBREEIE: 12/12mA(MAX)

FF GWIN-2/4 2844 P INF#RIREAE R, 52% UG295, Gowin
AT FE Y5 (User Flash)H 4554

3.6 BFESAHIRLR

3.6.1 1t

3.6.2 BHIT

DS173-1.1.1

GW1N-4 g5 B+ 5 () DSP R TtIs . & = 3441 DSP ik Ji
R P e R TS SRR K, W1 FIR. FFT #&it45. DSP A f
NP RERSE . TWURAI R . DIFEIRSEIL A
DSP X #F 7l ThRg:

3 PR eykas (9-bit, 18-bit, 36-bit)

54-bit [ A/ HHIE H T

2N I AS T G DL IS 4 5

TR #2007 2% (Barrel Shifter)

T [ 5E 5 H i N g% (Adaptive filtering through signal feedback)

iz ] Pl H s HLE (Computing with options of rounding to positive
number or prime number)

®  SCFFA AR AT 55 Bt L

GW1N 1) DSP #E51 LT I o A AE 2 FPGA BEF . A
DSP #ik 5 H 9 4~ CFU A& . &1 DSP G & AN #t, B4R R

SN ETIN: 28 (pre-adders), i 18 )32 (multipliers), F1—A> =4
NI EARNE 12 H T (ALUS4) .
Ip k]

DSP Z ont & PRI INES, SEELHUN . BRI LTI RE -
HIr N7 25 B R i, A PRI A\ i

e Ji4T 18-bit %1 \ B 5 SBI;

e JHT 18-bit i \ A H SIA.

!

A NI B 2 A7 88 R 55 B
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3 KN

3.7MIPI D-PHY(GW1N-2)

iz AR FPGA 77 i (B RTINS AT LR D9 Th RER B B s Y, SCFF 9-bit

7 55 F1 18-bit 57 5% .
s
Feik 4% (multipliers)L TRIINZS < J5, HSRSEISRILIZH . L4 AT DARC
B HNIXx9. 18x 18. 36 x 18 5 36 x 36, i A Al H i 34 S 2 A7 gafis
AR A — R B B
e —/M18x36 Fekds
® /18 x 18 Fei:es
o U9 x9IiLEE
L
P22 50 ] LS B i — 1 36 x 36 TRikas.
BEREZHEAHTT
/> DSP %8t E — A 54 fif ALUS4, 25 ek 28 ThRE 13 — 22 hn o,
o N g A 0 L B 38) S RE AR AT e B A S5 B . SO DR B4
o ekt EHE/0. HdE A FEEE B KA E L,
o eyl ER HHEE/0. s B AL C N idis H
o B AL Hdls B kAL C BnEizizH .

3.6.3 DSP #{EEAGE

o RiLZR(multiplier)#i=
e Iyk B n%s(accumulator) st
o RLRAN R INAEE

RTHAESUBEBERELZHRMES, §S% UG287, Gowin HUr {5
S ALEE 2R (DSP)H F AR -

3.7 MIPI D-PHY(GWIN-2)
3.7.1 #4% MIPI D-PHY RX

DS173-1.1.1

GW1N-2 #5181 MIPI D-PHY RX, S #i#ri#E (MIPI Alliance
Standard for D-PHY Specification), kA 2.1, 1% D-PHY & H T # 1T &7~
#2110 (Display Serial Interface, DSI) #5175k 10 (Camera Serial
Interface, CSI-2). FE4FMHUIT:

o HFFHEIE(HS, High-speed)iz, &4 i m ik 8 Gbps (14
HAEmiE).
SCRFR S DA 88 N — AN R R TE
TFAMKIIFE(LP, Low-power) B ERL, #dlif£4E % 10Mbps.
o A . AL AIEIE N T
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3 KN

3.8 4

® 7 MIPID-PHY RX 1:8 i 5 1:16 iz,
e 7 ¥F MIPI DSI 1 MIPI CSI-2 8% 2 .
e |0 Bank6 ¥ #F MIPI D-PHY RX.

B Z VRS B 5% IPUGT778, Gowin GW1N-2 Hardened MIPI D-PHY
RX /' #5H.

3.7.2 ZLIMEEEE FPGA 10 £ MIPI D-PHY RX/TX

GW1N-2 g8 R 24t 2 Thig =il FPGA 1O, 3Z£F MIPI D-PHY RX TX
B, W& T E4TEoRE D (Display Serial Interface, DS #lH 47485445k
#210 (Camera Serial Interface, CSI-2), FT#alrak k% E145 s Sk ,
MIPI D-PHY JH 2 gty 2 e o F BRI R

o kR (MIPI Alliance Standard for D-PHY Specification), 4 1.2.
YR RX A TX 8410, AL R 5 m ] ik 6 Gbps.

SCRE 52 DUAN B d A — N I s

Y HZ PHY (10 SLVFRITEDL )

THEALIIFE(LP, Low-power) i ERE .

S FF MIPI DSI Ait MIPI CSI-2 85 2

SRR R AR 5

Y FF MIPI D-PHY RX 1:8 # = 5 1:16 f .

¥ ELVDS. TLVDS. SLVS200. LVDS #ll MIPI D-PHY 10 4 |O Type.

|O Bank0. 10 Bank3. |0 Bank4. |0 Bank5 3 # MIPI D-PHY TX(ZZ##
Zj7 ODT)

e 10 Bank2 37 MIPI D-PHY RX (32 ¥fzh# ODT)

214G B 2% IPUG948, Gowin MIPI D-PHY RX TX Advance
)15

3.8 E§h
I Bh B IR AT 26Xt FPGA mEge I 20 EE . GWIN &% FPGA
PR (ZE IR T 5 4 R 8 45 (GCLK), B &L 32844 1 T %R
7 GCLK %, i AL T ik i 4 HCLK %23 o bk, iR AL T A AR (PLL)
ST R PR
KT EN. SN A LB EZ 4GS, 5% UG286,
Gowin /i1 £ % J#(Clock) /1 /7 75 -
3.8.1 & FRT$h L%

DS173-1.1.1

GCLK 7E& M Z R IR A, 7 L. RISADRIR, FADRIGEH 8 4
GCLK M%% . GCLK fty e i b il 0,4 e FHY FAY I v N7 AR St 38 A1 2k B3 U
A5 FH L Y BRI i N LA B A I b P
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3 gE N4 3.8 I

3.8.2 §iFEIF

BRI PR S — b S pAs ol L B, fRTFR 85 A A (PLL, Phase-locked Loop).
FIFH AN (1) 225 I B 545 11 2R B N R % 15 5 S 28 FAR A o

GW1N ] PLL AN SR AL AT LAZE & IR, 85 Bc E AN R 25
A DABEAT I B 03 R BE (F5 AR 70 0« ARAL RS, o5 S EL iR B SR Th e

GWIN-2

PLL #B ) S5 HHE K an & 3-18 P
& 3-18 PLL ;R =& (GWIN-2)

Briasi ml i @ e |t
o , ISk al e =
= ooy ISRk Ik | e P
_}%@— oD | g :@ cuen [ 84
PLL i 7€ X3k 3-9 fror.
% 3-9 PLL i O E X (GWIN-2)
i 1 44 55 ik
CLKIN LIPN ZHE I N
CLKFB ETPN SRAGET BN
RESET ETPN PLL &5
RESET_P LD PLL i (Power Down) {5%5
RESET _| N i IDIV ) PLL 45 fir
RESET_S LITAN XA A7 BIC/D i% 3 #%
IDSEL [5:0] LTI A IDIVAE, JEH 1~64
FBDSEL [5:0] LETPAN AP0 FBDIV 8, il 1~64
ODSELA[6:0] LITPN BhE ] ODIVA,JLE 1~128
ODSELB[6:0] LIPN ZhA5#H| ODIVB, V5[ 1~128
ODSELCI6:0] PN EhA 4| ODIVC, i 1~128
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3.8 4

DS173-1.1.1

i 11 44 5 ik
ODSELD[6:0] LTI A1) ODIVD, G 1~128
DTA[3:0] LETPAN BhATEH] CLKOUTA K dutycycle
DTB[3:0] LTI BhATEH] CLKOUTB ) dutycycle
ICPSEL[4:0] LD FhAS ] ICP K/
LPFRESI[2:0] LD EhA1EH LPFRES A/
PSDIR LU A FEHIARGL AL B 7 1]
PSSEL[1:0] LETPAN AT AALAS Bl 18 PR
PSPULSE LIUN BT HIAHALFS By I e
ENCLKA
ot it s L B O
ENCLKD
CLKOUTA fi A EIER BT CBRUO
CLKOUTB i e BB B (BRI
CLKOUTC i C iR it CBRYO
CLKOUTD o e D JETE I Fh o CERUAD
PLL 8i& 87~
LOCK i 1: B
0: R
GWI1N-4

PLL #5251 25 R HE &1 4 ] 3-19 o .
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3.8 4

3-19 PLL ;xEE(GWI1N-4)

IDSEL[5:0]

) {6
A 4

PFD >

ODSEL[5:0]

LOCK

Detector [ LocK

A4
S
<

CLKIN >

> CLKOUT

+ |—» VCO —» VCODIV >
Icp
CLKFB ) L
— > CLKOUTP
FBDIV |—»| «—| LPF |4 Ps&DCA >
Ly
r’ b A 3 [ CLKOUTD3
> DIV
FBDSEL[5:0] [ >~ N
'j—» SDIV
> CLKOUTD
\ \ Ja A Ja

|

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

PLL i I 2 iR 3-10 Frow.
& 3-10 PLL 5 O E X (GWIN-4)

i 1 44 B 55 fifiid
CLKIN LTPN SH BN
CLKFB LEIPN 3G UREE TP
RESET PN PLL &85 AL
RESET_P LN PLL X[ (Power Down) 55
IDSEL [5: 0] TN FAFEH IDIVE, JaFE 1~64
FBDSEL[5: 0] |#A FASTEH| FBDIV 1H, VEH 1~64
PSDA[3: 0] LIPN A FALAE B (A )
DUTYDA[3: 0] |#iA A b7 723 L (CF BRI A 20)
FDLY [3: 0] LN CLKOUTP zh 25 2EiR %
CLKOUT a4 TOAEAEFN (5 2% LU YR IR BT e
CLKOUTP a4 A RN (5 2 L YR IR B e
CLKOUTD . lef Eﬁ %%;%JT 5 CLKOUTP 74l ¢t (thi SDIV
PLL 8 5E 487
LOCK it 1: BisE;
0: R4t
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3.8 4

PLL (2% B e E 5 0] LB A0 PLL B0 dm N, tha] DL i@ it ¢
L EMERNAME S SN EE S I EEEE S . PLL FIRBHE 5T
PLAEANES PLL S5E S I BIA N, 1 r] DU BN 82k 2= 11 4 R in 5
S AR EME S BB RS .
GW1N-2/4 2314 1) PLL YERETE S % K 4-21 BURAIAEHESEL
PLL & %4 N B 4h CLKIN 347 2 5 (3 0 40D, 115 A R R -
fCLKOUT = (fCLKIN*FBDIV)/IDIV
fVCO = fCLKOUT*ODIV
fCLKOUTD = fCLKOUT/SDIV
fPFD = fCLKIN/IDIV = fCLKOUT/FBDIV

e A wN e

fCLKIN i A\ B £ CLKIN #5i%

fCLKOUT JJy CLKOUT #1 CLKOUTP i 4t i %

fCLKOUTD > CLKOUTD H}4#45i%, CLKOUTD & CLKOUT 4345 4 o
e fPFD & PFD %AHM%R, fPFD f/MEA/N T 3MHz.

R AT @ L% IDIV. FBDIV. ODIV. SDIV K15 2| BB AR i 85 5

3.8.3 EiRET§hH

DS173-1.1.1

GW1N %71 FPGA 7= i (ZE R ) i s i HCLK ] DASZHF 1/0 58
VEREBIE AL, A2 T 1B URE B [R5 i B AR S e 1 g s v H i, anf&l 3-20
FIE 3-21 Fiwo
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3 ik 3.9 K&k

3-20 GWIN-2 HCLK &R

/O BankO
| a |
s T
D
I S
> =
Re)
— L R W
— — 5
S L &
@
o
2 B
wi -
| a |
/0 Bank2
. |oBank || HeLk
& 3-21 GW1IN-4 HCLK ~=E
1/0 Bank0
| |
5L L3
w L R w
S — — 3
&L 2
| L B |
I/0 Bank2
[ Josank [[]Heik

3.9 ¥k

YEJ9%t CRU B R4 78, GWIN &5 FPGA 7 i (F R ) S fit 1 R
FEPORKLTIE, &M TR, e fiag. BEA B ERBELES.

310 £ /EEN

GW1IN #51| FPGA /=il (F M) P I EHNeEREEMME, H
PGPSR N RIZ SR, IR R B AL B AL s B R B AL, CFU A
ol ibEFeE S ORIIYP RAIR -

3.11 fRiIZECE

GW1N 5% FPGA 7= i (ZEMK) > FF SRAM 4t Flash 4if%E. Flash
IR BE SCHE T N Flash gmfE 087 4 Flash ZifE . GWAN #544 3K
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3 KN

3.12 N PR

DUAL BOOT #3, MRt 7 —Fh &k %, FP T DURYE B 5 75 20k
Pic B 508 4 iy A2 4R Flash A

GW1N £%1 FPGA /= 5 (ZERLZR )b 1 el Fhad F 1) JTAG i B A% =0 4F,
IS HrE 72 SRR ) GowinCONFIG IR B AL, T2k 7 ik,
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL. CPU #1 12C Slave.
Fi g S 44F2) SFE JTAG ATAUTO BOOT # 2. V4l % RlE 2 I UG 290, Gowin
FPGA /1t i FEHL B F- 4 -

3.11.1 SRAM 432

GW1N %751 FPGA 7 i (ZE ) K] SRAM 4, &k B G R EEHFT T
AW E AR .

3.11.2 Flash 4&%%

Flash 2 f2 0 BC B BURAEE S N Flash B0, FHJE, BB EIEM T
M Flash Bt/%i% 3] SRAM B & #t. 76 F oS 8 TN ZR R s a] PSS i
PEROEC B, X E 7 SRR “ P B sh/BEs B 37

GWIN R 51 FPGA 7= ity (R ) SCHF 8 ST JURrE,  BISSAF SCRFEEANY
M I AR RSO M@ JTAG #1427 A Flash 541 EE Flash )3
B, it FE b 28 0F oT DU A B B AR W TAE, ZfEse s, (R
% RECONFIG_N BIF 58 BAEL Tt . BRI & B T 7E 4 A AH X 7
BT RIS T -

GWAIN #7%1 FPGA 7= 5 (ZE IR LR )IE SZ FE /M Flash g R A1 XS s
R, FEMERHES N UG290, Gowin FPGA /=15 4 FER B F A

3.12 R &x

DS173-1.1.1

GW1N #%1] FPGA 7= (KN R T — NI 9wtz i W aadie, SCFF
2.5MHz %I 125MHz [ 8 R IE H . A SR RFE ML T Zm A2 1 FH P i 8, iF
PR ETTIR £5%, YmiEidFEH N MSPI gt st A2 fEmt B .

B IR T O H P oA 2R, R E TAESE, T BARTS
Z ik 64 PR e AR,

GW1IN-2 Z84F 00 F A sm RS H B o e ok 5 A 0N

fout=250MHz/Param.

GW1IN-4 Z34F 09 N SR H B s Ze ok B A 08

fout=210MHz/Param.
b=y
K4 Param NECE Z40, JaHN 2~128, HSCFHMEHL

F 3-11 FIK 3-12 F25 T N bR BT A, BRI . e KA

AL 250 (1) i HH N B AR
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RELAPhEsE 312 R
& 3-11 GWIN-2 /A RiRAOEB 5 30 ST R IE IR
A SHES i SHES i S
0 2.5MHZz!"! 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!
#* 3-12 GWIN-4 @R A0 RB 54 L SRR 1% TR
R kS R e e SIES
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 105MHZz!2!
!
o [1IER A% AT

DS173-1.1.1

[2)3E& FH T MSPI 2 fef =
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4 BRI 4.1 TAEAMF

S

E!

TEVAEHERE (K TAR 26 AR b TARVE R G T i 5 2 AR ST 8 1 AR 2% S AR Vi ] K
W%, @ FEARIEIT S F AR AR e CARVE B A1 00 T 1% LAE

4.1 THEFH

4.1.1 EXHRKIEH
R 4-1 R KIEH
R Eiiipa wAME | RKHE
Vce LV WA HZ HL A -0.5V 1.32v
Vcceo I/O Bank /& -0.5V 3.75V
Veex b 1y FEL s -0.5V 3.75V
Storage Temperature TR -65°C +150°C
Junction Temperature ghi -40°C +125°C
412 EHETEEE
® 42 EFETIEEE
R i /ME IS ONI|
Vee LV A% L 1.14V 1.26V
Vcceo I/O Bank ik 1.14V 3.6V
Veex | HBhHEIE 2.375V 3.6V
Toaur | ZHIR(FMLR) -40°C +125C
w!

o  HEUEEEE Voco Fl Veox 1T AE 3 F —ANE T, IX R 0 R DA 2R S i /2 Veex 3K .
o TEANMIES LA f R BiE 5% UG171,GW1N-2 #44 Pinout /415 UG105, GW1N-4
2L Pinout F A
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>

4 R 4.2ESD fE#E
4.1.3 B EFARE
*® 43 BIEEARE
4R Eiiipa = w/MAE B = INE
W% R _EFRER
Travp (Power supply ramp | Gw1N-2/4 0.6mVigs | - BmV/us
rates for all power
supplies)
Tramp veex | VCCX EFRER GW1N 0.6mV/us | - 10mV/us
Tramp vccio | VCCIO EFARER GW1N 0.6mV/us | - 10mV/us
4.1.4 HIHBFFYE
3R 4-4 PIHIRFHE
HFR Eiiipa M4 /O K1Y IS INE
i A\ I FER
Ins AR 0<Vin<ViH(MAX) /0 150uA
(Input or I/O leakage current)
O TDI,TDO,
IHs il DR R 0<ViN<VIH(MAX) 120uA
(Input or I/O leakage current) TMS, TCK
4.1.5 POR %4
F 4-5POR HESH
By iR B S /ME RRME
b G vee 0.75V i
POR HL{H | Power on reset voltage | VCCX 1.8V 2V
of Vee VCCOo 0.85V 0.98V
4.2 ESD 146k
% 4-6 GWI1N ESD - HBM
= GW1N-2 GW1N-4
QN88 HBM>1,000V HBM>1,000V
#& 4-7 GWIN ESD - CDM
Lts GW1N-2 GW1N-4
QN88 CDM=>500V CDM>500V
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4 WA

4.3DC H A

4.3 DC BS54

4.3.1 #EFET(EEE DC BSHHE
R 4-8 WETIEERFRHT DC BS4E

e Eiiipa M w/ME wAE | RAME
/0 % AN LU | Veco<VINSVIH(MAX) - - 210pA

hie,IiH (Input or /O
leakage) 0V<Vin<Vcco - - 10pA
/0 bHi B

lpu (/0 Active Pull-up | 0<Vin<0.7Vcco -30pA - -150pA
Current)

/0 N HL R

IrD (110 Active | VIL(MAX)<Vin<Vcco 30upA - 150pA
Pull-down Current)

SR AR AR AP I
RS

IBHLS (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)

SRR e P
FREE R

IBHHS (Bus Hold High ViN=0.7Vcco -30pA - -
Sustaining
Current)

SRR AP i
o 2 R 7

IBHLO TR 0=VinsVeco - - 150uA
(Bus Hold Low
Overdrive Current)

SR P I
ORI A R

| = 0SViNSV - - -150pA

BFHO | (BusHoldHigh N=veeo g
Overdrive Current)

SR DR i A I

VeHT FJ&(Bus hold trip ViL(MAX) | - ViH(MIN)
points)
1/O L%

C1 o ] 5pF 8pF
(I/O Capacitance)

Vcco=3.3V, Hysteresis= Large - 482mV | -
WA IR W .

Viver (Hysteresis for Vcco=2.5V, Hysteresis= Large - 302mvV | -
Schmitt  Trigger | \/cco=1.8V, Hysteresis= Large | - 152mV | -
inputs)

Vcco=1.5V, Hysteresis= Large - 94mV -
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4 BRI 4.3DC A5k

LR ik %A e /IME HAE | &RME
Vcco=3.3V, Hysteresis= Small - 240mV | -
Vcco=2.5V, Hysteresis= Small - 150mV | -
Vcco=1.8V, Hysteresis= Small - 75mV -
Vcco=1.5V, Hysteresis= Small - 47mV -
4.3.2 B7SHR
R/ 49 BISHR
R/ B ik Lt HLAAE (MA)
lcc Core HFH (Vec=1.2V) LV 1.5
GW1N-2 | lcex Veex HIFRH L (Veex=3.3V) LV 0.6
lcco I/0 Bank FELJE IR (Vcco=2.5V) | LV 1
lcc Core HJFHT (VCC=1.2V) LV 2.8
GW1N-4 lcox Veex B BT (Veex=3.3V) LV 1.15
lcco I/0 Bank FELJE IR (Vcco=2.5V) | LV 0.55
4.3.3 fmIE FEHER
F+ 4-10 HIETHER
R iR AT HAE(MA) | FAME(MA)
gmFE Flash i Core HLJR IR (Vec=1.2V) LV kA - 2.19
GWIN-2 | 4w#% Flash B Veex FLIEFLTE (Veex=3.3V) LV fiA - 12
#uf% Flash i 1/0 Bank HLIF FEiE(Veco=2.5V) | LV MitA - 2
gmFE Flash i Core HLJR IR (Vec=1.2V) LV kA - 2.19
GWIN-4 | Z@FE Flash B} Veex HUE I (Veex=3.3V) LV fR A - 12
4ufE Flash B} 1/0 Bank HIFH T (Veco=2.5V) | LV kA - 2
4.3.4 I/O #HEFTEEH
+4-11 /O HETERY
poe X B2 Veco(V) TR Vrer(V)
N
fx/ME B A AE i N1E fx/ME BT % KAE
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 - - -
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4 BRI

4.3DC A5k

DS173-1.1.1

o X M Veco(V) HNXT V) VRer(V)

. RME | AE | ROKME | &AME | BUBME | &OKE
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 1l 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_I 3.135 3.3 3.6 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.6 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_lI 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 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D I 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.5 1.575 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
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4.3DC A5k

4.3.5 B I/O DC B S 454

% 4-12 B /O DC B S 4514
o Vi ViH VoL VoH lou loH
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33 0.4V Vcco-0.4V | 12 -12
LVTTL33 -0.3vV| 0.8V 2.0V 3.6V 6 16
24 -24
0.2V Vceo-0.2V | 0.1 -0.1
4 -4
8 -8
0.4V Vcco-0.4V
LVCMOS25| -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2v Vceo-0.2V | 0.1 -0.1
4 -4
0.4v Vceco-0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco 3.6V 12 12
0.2V Vceo-0.2V | 0.1 -0.1
4 -4
0.4v Veeo-0.4V
LVCMOS15| -0.3V | 0.35*Vcco 0.65*Vcco 3.6V 8 -8
0.2v Vceo-0.2V | 0.1 -0.1
2 -2
0.4v Veeo-0.4V
LVCMOS12| -0.3V | 0.35*Vcco 0.65*Vcco 3.6V 6 -6
0.2v Vceo-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vcceo 0.5*Vcco 3.6V | 0.1*Vcco | 0.9*Veco 1.5 -0.5
SSTL33_| | -0.3V| Vrer-0.2V VRrer+0.2V 3.6V| 0.7 Vceo-1.1V | 8 -8
SSTL25 | | -0.3V| Vrer-0.18V Vrer+0.18V | 3.6V | 0.54V Vceo-0.62V | 8 -8
SSTL25_11 | -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 Vceo-0.40V | 8 -8
SSTL15 -0.3V | Vrer-0.1V Vrert+ 0.1V | 3.6V | 0.40V Vcco-0.40V | 8 -8
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4 BRI 4.4AC JFRAFFIE
P Vi Vi VoL VoH lov lo
AN .
Min | Max Min Max | (Max) | (Min) (mA) | (MmA)
HSTL18 | | -0.3V | Vrer-0.1V Vrert+ 0.1V | 3.6V | 0.40V Vcco-0.40V | 8 -8
HSTL18 Il | -0.3V | Vrer-0.1V Vrert+ 0.1V | 3.6V | NA NA NA NA
HSTL15 | | -0.3V | Vrer-0.1V Vrert+ 0.1V | 3.6V | 0.40V Vcco-0.40V | 8 -8
HSTL15 1l | -0.3V | Vrer-0.1V VRrert+ 0.1V 3.6V | NA NA NA NA
4.3.6 4% 1/O DC BB 451¢
& 4-13 =4 /O DC S 4514
B ity AR A BAMA | BAME | ROKME | AL
Vina,Vine | #it A\ HLE (Input Voltage) 0 - 2.4 \%
JLAR I+
Vou [ ELIPANCENES Half the Sumofthe | o oc | 035 |V
(Input Common Mode Voltage) | Two Inputs
\ . . Difference
\ A
VTHD _ﬁﬁj ﬁﬁ]”)lglj it (Differential Input Between the Two | £100 - - mV
reshold) Inputs
lin 1 N\ (Input Current) Power ~On  or | i +10 uA
Power Off -
A =n N2 1
Vor fr 4 = H°F(Output High Voltage R+ = 1000 ] ) 160 Vv
for Vop or Vom)
A 7.
VoL % A B2 7 (Output Low Voltage Rt = 1000 0.9 ) ) v
for Vop or Vom)
Z B 8 JE (Output Voltage | (Vor - Vow),
Voo Differential) Rr=1000 250 350 1480 my
Pl N = R S £ T S S A |
AVobp (Change in Vob Between High - - 50 mV
and Low)
Vos 1t 3 Output Voltage Offsety | (VO°  * VoWl2, 1y 405 1120 1375 |V
Rr=100Q
iy % A7 {k (Change in Vos
AVos Between High and Low) ) ) 50 mv
_ . Vob = OV 4 H
| B HL — - - 15 A
s LB FL K b m

4.4 AC FFx45t4
4.4.1 CFU FF&4514
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4 AR 4.4AC JFRAFFIE
& 4-14 CFU EpRIFE8
N S ‘
B it LA
Min Max
tLuT4_cru LUT4 #EiR(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5 ZEIE(LUTS5 delay) - 1.388 ns
tLuTe_cru LUT6 #EiE(LUT6 delay) - 2.01 ns
tLut7_cru LUT7 %EiR(LUTY delay) - 2.632 ns
tLuts_cru LUT8 %EiR(LUTS delay) - 3.254 ns
BALIE AL B 2T A7 45 i I [A] (Set/Reset to
tsr_cru : - 1.86 ns
Register output)
< 5z B A a .
{60 oFU I e 1) 25 A7 #5 1 tH R[] (Clock to Register | 0.76 ns
output)
4.4.2 BSRAM FFx4Fi4
%% 4-15 BSRAM R FE8%
5 RS :
AR ik s
Min Max
BSRAM 3 M 11k / 5 4 4 i 380 A L SE
tcoap_BsrAM (Clock to output time of read |- 5.10 ns
address/data)
BSRAM i th 75 47 & I b 380 ) S i
tcoorR_BSRAM . X - 0.56 ns
(Clock to output time of output register)
4.4.3 DSP F X454k
& 4-16 DSP RIF &%
» S ‘
4R o LA
Min Max
N 5 AT 4 [0 B Bh 2 fa) H ZE B (Clock to
tcolr DsP . \ ) - 4.80 ns
output time of input register)
it 7K BT A7 2 1 IS o 2 457 A 15 (Clock to
tcorr_psP . o . - 2.40 ns
output time of pipeline register)
Byt A AF A% 0 I b 20 B 48 15 (Clock to
tcoor_psp , : - 0.84 ns
output time of output register)
4.4.4 Gearbox FFX$5t4
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4 BRI 4.4AC FFofF

%R 4-17 Gearbox B[ FZ&%
=) Y . \
e 4k ik LT
FMAXippr | 2:1Gearbox ¥\ 10 K HATIH R 1000 | Mbps
FMAXipess | 4:1 Gearbox fi\ 10 i Kk H A7 500 Mbps
. . . A =] S
EMAXiDES: %1/8.1/10.1 Gearbox #ii N\ 10 fx k#4718 1000 | Mbps
GW1N-2/4 —
FMAXopor | 1:2Gearbox it 10 5 K 4738 % 1000 | Mbps
FMAXosers | 1:4 Gearbox #irHi 10 ek B 478 % 500 Mbps
. . . AN =) L=y
EMAXosere ;11;7/1.8/1.10 Gearbox fiit 10 kK H4TIE 1000 | Mbps
!

LVDS 10 3# & r] LLIAF] 1Gbps, (B2 15 VER 1:4 1:2 W, A% 58 B A fEIA A AR B A8 o
K 4-18 H¥E 10 Fmax

Fmax
EA S 5 /MHE(Mhz)
DriverStrength = 4mA DriverStrength > 4mA

LVTTL33 150 300

LVCMOS33 150 300

LVCMOS25 150 300

LVCMOS18 150 300

LVCMOS15 150 200

LVCMOS12 150 150

!

i loading >4 30pF HL%,
4.4.5 BF$hFA I/O FFe4F1E

® 4-19 SMERFF R

N -5 -6 N
E Wi Bl At LA
Min Max Min Max

HCLK Tree delay TBD TBD TBD TBD TBD TBD
PCLK Tree delay TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay TBD TBD TBD TBD TBD TBD
IO Buffer delay TBD TBD TBD TBD TBD TBD
4.4.6 FARIRIT X4

& 4-20 FARIREFESH

ES Ui B w/MA A >IN |
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4 BRI 4.4AC JFRF51E
R i w/IME HRYE xNE
f SR R GW1N-2 109.5MHz 125MHz 137.5MHz
MAX
(-40 ~ +125°C) GW1N-4 89.25MHz 105MHz 118.25MHz
tor a5 S L 43% 50% 57%
topuiT N s ) 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.7 BitEIAFF R FF
= 4-21 $iETFNSH
™ HEER ZFR w/IME xN{E
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
GW1N-2 A5
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZ!! 750MHZ
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
GW1N-4 A4
VCO 320MHZ 800MHZ
CLKOUT 2.5MHZ 400MHZ
3!
(A FEIE ) BN AR AT BE AN R, A JEIE 25/ VCO HiiAn=x/128, Rl 3.125MHZ /
2.5MHZ; B/C/D s 5 EMRHE 2 B IRI(SE) R AN, E LA A il —5, Rk
I 75 F5/128.
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4 WA

4.5 FH A BRI

45 A PINGFHRSHHE
4.5.1 DC BS 4514 1

(Ty=-40~+125C, Vcec = 0.95~1.05V, Veex = 1.7~3.45V, Vss = 0V)
#+ 4-22 GWIN-2/4 A P INTE DC B S 47t

- ONI| : Wake-
27 24 Bl | T
VeelB! | Veex
oA A (wil /MR, (52 100%,
25ns 1 219 |05 | mA |NA VIN< “10”
A locql2) 0.1 12 mA NA -
PERRE 0.1 12 mA NA -
TUHEBRAR 0.1 12 mA NA -
XE=YE=SE= “1” , £ T=Tacc
_— . F| T=50ns 2 I7], 1/0O FIHIRN
o e S . N
gﬁfﬁi;g’;“ locz 980 |25 | uA | NA OmA. T=50ns 2 J5, WEsEm
2R, /O B HIR N T
HUAR K H I
LR, Ise 5.2 20 uA 0 Vss. Veex M Vee

o BEEEEONETETIIRITEL, eI R T 4T
o [2llcct TE Trew AN BB &0 JE HAH 5
- AR Tnew< Tace
- Tnew = Tacc
- Tacc<Tnew - 50ns: lcc1 (new) = (lcc1 - lec2)(Tace/ Tnew) + lcc2

- Tnew>50ns: lcct (new) = (lcct - lcc2)(Tace/ Tnew) + 50ns*lcc2/Thew + IsB

- t>50ns, lcce=1IsB

e [3]}\ wake-up time [ ZIFF UG Vee L AUK T 1.08V.

4.5.2 B &5

(Ty=-40~+125°C, Vce = 0.95~1.05V, Veex = 1.7~3.45V, Vss = OV)
3 4-23 GWIN-2/4 2B 4-H P INER FE %

F PR 28 Gie) /ME IS ONI| LKA
WCH1 - 25 ns

Ty ] Bf )2 TC Tacc®! - 22 ns
BC - 21 ns
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4 AR 4.5 17 INAF BRI
JREDAY. 52V 28 Gine) wR/ME IS ONI| Ffr
LT - 21 ns
WC - 25 ns
G R B B Bl A At S ST ) Tovs 5 - us
B A7 At DR ARF I [R] Tovh 5 - us
B A7t DR B 1] (CRE A4 B Tovh1 100 - us
B A7 ik B 9 AR LI 7] Tpgs 10 - us
I R DR 1R IS 18] Togh 20 - ns
E I [A] Torog 8 16 us
5 A& I (] Twpr >0 - ns
PR DR FR I 1] Twhd >0 - ns
P 5 35 R bR g i ) Teps -10 - ns
SE F L #AF i LI [A] Tas 0.1 - ns
SE ik ) v H R ] Tows 5 - ns
bk A S S I ) Tads 20 - ns
Mk A PRI 18] Tadh 20 - ns
Kl ORI 1) Tan 0.5 - ns
WC1 Tan 25 - ns
TC - 22 - ns
%%ﬁﬂﬁiﬁ%%ﬁ BC ] o1 ] ns
LT - 21 - ns
WC - 25 - ns
SE JikHH i HLT- I ] Tows 2 - ns
WAL 1] Trov 10 . us
Kt A7 i i [7) Th4l - 6 ms
BRI [A] Terase 100 120 ms
HEARTE BRI [7) Tme 100 120 ms
5 L B M LA 20 Wake-up B[] Twk_pd 7 - us
REHLORF IS [1] Tsbh 100 - ns
Ve B 7] Tos 0 - ns
Veex Prier [a] Toh 0 - ns
!
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4 BRI 4.5 H INAE BRI

o [IIXLEREMATRERIE.
o [2IXEEME NI MBI, ERbrE T eI,

o [3[Ef5*5 XADR.YADR.XE M YE {5 5 s » Tacc FIJT UGN (8] SE {5 5 (1 LTI
B EE DOUT # bR A7 HLEIE T — A AU BRI 4R -

o [A]Th B NS HAEFF A BIEE N — RIEBRERAE 2 BT i 2R 8], [ — AN HbiEE R —Ik
BERZ ATANBER SN A — MG R ICE R — R IEBR 2 AT ANBERE 5N IR o IXFRER
HEETZEHEN.,

o [BIITAMBILERA 1ns B ETHEE AT 1ns [T FAS A .

o [6]#%iil{55 X. YADR. XE Al YE 155 T E 2 DIRHF Tace HIBT[A], Tacc M SE 1 _EFHHY
T4

4.5.3 BIEFFE (GWIN-2/4)

& 4-1 B PN RIER R

XADR

XE

YADR
a 'y
| Tas, ¥ I
YE o Wy
7T mﬁ/
.- T »t » P Trws >
! ! Trws ' '
SE \ Tdh
Tdh

X

b

& 4-2 A PN RIZRIERF

; A A A

:: Tacs 3 " Tacc »
r/i
'/,7

SE
ERASE
_’Tthi‘_

XADR

—p TP
XE g N
YADR
YE
DIN

T , ! : o Trov .:
PROG 4 ;t = ot F
NVSTR sl = o A
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4 BRI 4.6 YmFEEE D e An ik

& 4-3 A FINFRERRIER FF

YE I
SE -
XADR I
YADR
— T

XE L T
ERASE 5: Twh £

o Twpr Tnws - Terase ;If, Tnhv b i Trgov L
NVSTR — % + i !

4.6 YmtE$E OB FFiRAfE

GW1N %% FPGA 7~ i (ZE 2% )GowinCONFIG At B A R S F: 2234 7 Fi,
A5 E B SUE A MSPI 2. SSPI #z{. CPU #z.. SERIAL
i\ 12C Slave #, FE4ITRNES I UG290, Gowin FPGA /=i 4 2l &
T
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http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf

5 BT 13 A 5.1 a4

5%%1#1'“11.:. 2

5.1 S¥Ew &

Y1
T BVEAN R B S B S 2.2 775 E BAIE K 2.3 HEEE B,
5-1 S¥ftkdp 48 75 3% - Production

GWIN - XX X XXXXXX AX

Product Series —T1 T R
GWIN Grade

A Automotive
Core Supply Voltage Speed
LV 1.2V 4/5

Package Type

Logic Density QNB88  (QFN88, 0.4mm)

2: 2,304 LUTs
4: 4,608 LUTs
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5 BRI R 5.2 B FHE IR

5.2 s RN
Bk S RS ATEIH T (5, W 52 B,
5-2 BRI EARIR R B

o °
GOWINSS GW1IN-LV4 <——— Part Number”

QN88 A4
Part Number —» GW1N-LV4QN88A4 | "
Date Code —1» YYWW YYWW €— Date Code

Lot Number ——» LLLLLLLLL LLLLLLLL L€«—— Lot Number

o °
GOWINEGE GW1N-LV4 <———— Part Number'!
QN88 A4

Part Number ——» GW1N-LV4QN88A4
Date Code? —» YYWWB
Lot Number — LLLLLLLLL

YYWW B «——+— Date Code®?
LLLLLLLL L«—— Lot Number

¢ [ ]
GOWINEZE GWIN-LV4 <———— Part Number"”
Part Number —» GWN-LVAQN8BA4 QN88 A4

[ [3]
Qo — (e T S
Lot Number —p LLLLLLLLL

!

o [MEEAETE—ITHE TN “Part Number”;

o [2] B fRA B/ ¥ Data Code J5 34— fRASHRIN “B”;
e [3] C A 2e(#) Data Code J& 1 b —f7 R AFRIR “C7.

DS173-1.1.1 52(52)




GOWINSE

EREB TR KX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 产品概述
	2.1 特性概述
	2.2 产品信息列表
	2.3 封装信息列表

	3 结构介绍
	3.1 结构框图
	3.2 可配置功能单元
	3.2.1 可配置逻辑块
	寄存器

	3.2.2 布线资源单元

	3.3 输入输出模块
	3.3.1 I/O电平标准
	3.3.2 真LVDS设计
	3.3.3 I/O逻辑
	延迟模块
	I/O寄存器
	取样模块
	解串器DES模块
	串化器SER模块

	3.3.4 I/O逻辑工作模式

	3.4 块状静态随机存储器模块
	3.4.1 简介
	3.4.2 存储器配置模式
	单端口模式
	双端口模式
	伪双端口模式
	只读模式

	3.4.3 存储器混合数据宽度配置
	3.4.4 字节使能功能配置
	3.4.5 校验位功能配置
	3.4.6 同步操作
	3.4.7 上电情况
	3.4.8 BSRAM操作模式
	读操作模式
	流水线模式
	旁路模式
	写操作模式

	3.4.9 时钟模式
	独立时钟模式
	读写时钟模式
	单端口时钟模式


	3.5 用户闪存资源(GW1N-2/4)
	3.5.1 简介

	3.6 数字信号处理模块
	3.6.1 简介
	3.6.2 宏单元
	前加器
	乘法器
	算术运算单元

	3.6.3 DSP操作模式配置

	3.7 MIPI D-PHY(GW1N-2)
	3.7.1 硬核MIPI D-PHY RX
	3.7.2 多功能高速FPGA IO支持MIPI D-PHY RX/TX

	3.8 时钟
	3.8.1 全局时钟网络
	3.8.2 锁相环
	GW1N-2
	GW1N-4

	3.8.3 高速时钟

	3.9 长线
	3.10 全局复置位
	3.11 编程配置
	3.11.1 SRAM编程
	3.11.2 Flash编程

	3.12 片内晶振

	4 电气特性
	4.1 工作条件
	4.1.1 绝对最大范围
	4.1.2 推荐工作范围
	4.1.3 电源上升斜率
	4.1.4 热插拔特性
	4.1.5 POR特性

	4.2 ESD性能
	4.3 DC电气特性
	4.3.1 推荐工作范围DC电气特性
	4.3.2 静态电流
	4.3.3 编程下载电流
	4.3.4 I/O推荐工作条件
	4.3.5 单端I/O DC电气特性
	4.3.6 差分I/O DC电气特性

	4.4 AC开关特性
	4.4.1 CFU开关特性
	4.4.2 BSRAM开关特性
	4.4.3 DSP开关特性
	4.4.4 Gearbox开关特性
	4.4.5 时钟和I/O开关特性
	4.4.6 片内晶振开关特性
	4.4.7 锁相环开关特性

	4.5 用户闪存电气特性
	4.5.1 DC电气特性1
	4.5.2 时序参数[1],[5],[6]
	4.5.3 操作时序图（GW1N-2/4）

	4.6 编程接口时序标准

	5 器件订货信息
	5.1 器件命名
	5.2 器件封装标识


