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GW1INSE #5144 FPGA 77 i B A 20 8 73 vl L B Dl e 5 76 (CF U,
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GWINSE #5124 FPGA 7= 54 19 110 B> A fE 28 ¢E 4L, DL Bank A
BAT RISy, 43508 BankO. Bank1. Bank2 Al Bank3. 1/O %S 3 £ il i
PhRdE, SCREEE TAEMA . SDR LA A1 ] DDR #3. VE4I¥E RS
Z: W, 3.3 i N\ AR

GWINSE #7%1%4 FPGA 7= i I HUIR i SN it 2 (BSRAM) 748
N IR AT HES, — 4 BSRAM FE 2344 K 5 F 3 4~ CFU 47 & .BSRAM
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PR 7 2, (R AT A RERINE . — 2 7EFI{E Cortex-M3 4k
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18 F ¥y BSRAM AT FAAE FH P A7 5208 . — & FAE A P A6 o0, — A
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FPGA F#i1f) DUAL BOOT #z(. 415 255 I 3.5 H 7 INAF %R
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P T N R R . — R T # Cortex-M3 40 FE 2% () ARM f2 7, X
FEAE FHI P A R RBE TR, ANREB N . /& HIER P REES R4
B VRS EiES I 3.6 FiJTINAA R R (GWINSE-4C).

GW1INSE #7544 FPGA 7= fh S 5k T SRAM PUF iR )22 241 . 11
s ARG, GWINSE &75144 FPGA 7= 5 N #E 5 21 User Flash F142
HIAERE T — Mg FE (OTP) AERS. PE4iE BiE2 0 3.7 OTP AFHY.

GW1NSE #7%1% 4 FPGA 7 i N X T 81 AH3E PLL %I - = = 2 Sk PLL
PEERAENE FRALIT ASEA IR B, @I I B AN 7] i S 8000] CLAIEAT I b ) 43
KRR (REAA 3 H0) S AOLRE ., (52 LS ThEE . [ P2 0 N iR 0] g e
AR, X 2.5MHz 3] 120MHz fE #P IR TER, A MSPI R B4
ERAEES Bl o 8 SRR AT N F P SR AR T SR AR I R I B, B BRORS AT IA 5%
FEANTERHE Z L 3.1 B4

GWINSE #7%1% 4 FPGA 7= fh N #k 1) T 2 Flash %5 T N & Flash
ke, SCRRBRRS B SR N ERAE, CFF AUTO BOOT 1 DUAL BOOT %
TR, VRN RHE 255 4.8 S O P brifE.

GW1NSE-2C #14:  #k Cortex-M3 [IHEAZ AL 2%, 2408 sh S0 #F
30MHz FIFE/ P&, SCRRAN“ A7 2 0] B8 s (R £ ds /48 2 & fa . it AHB
PR R T S AN % &5 B APB R 287 (F 5 4N % & 3 TR,
1 UART %5, J@it GPIO £ 10 AT LARIE 7 (H 1) 5 /M4 1 iE(E, FPGA ZwfE
SEEIAS BB AR HE R IR 4] 28 ThBE, 40 SPIL 12C. I13C 4. VEAEkHES %
3.8 Cortex-M3.

GWINSE #7144 FPGA 7= ik USB2.0 PHY, FPGA 1245 %5 5L
BURRE THREN USB =il 85 That, SLELE /M USB W& RIIE S .. A TERE
% 3.9 USB2.0 PHY.

GW1INSE #7%1% 4 FPGA 7= N fix—~ ADC, & IKi&E i BURIEL 4% 4 bt
P, CFp)CEIEE PR, malAMERE, SRS, (RIhFEMRARA .. E4ITRl
iE2% 3.10 ADC.

A, FPGA &N E 7 FF BIA] JfEAi 2k 5. 70 (CRU, Configurable
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3 Hffr e

3.2 WACE DAL RIT

Routing Unit), & FPGA W T A RIS HLER S R, nIHCE DR IT

(CFU) A1 10B WHS# - AAEAT LTI, EiE 7 CFU NEBEIEAT I0B N6
P RIR . AL TR TIEN &= 2 Sk FPGA 8 Hah A k. Btab,
GW1INSE #741% 4 FPGA 7= i $efit 78 & FR B4 258, K& %
W, SREEM, LA, A RiES% 3.1 ’eh. 3.12 K2
M3 A3 eREEN.

3.2 AJECEIhEE AT

A it B ThAE § G (CFU) M s GWINSE %4124 FPGA 7= i I Jk A .
TG, A CFU H AT HiC B 3% 45 8 70 (CLU ) FH AT 4 R A 26 78 U B2 70 (CRU) 4 %
£~ CLU i PUAw] e B Thég i CLS(Configurable Logic Section)41 s, Hrh
AL E ThAE B S BR85S LK 3-1.

[# 3-1 CFU &#r=E

v

Carry to Right CLU

CLS2

CRU

CLS1

CLSO

Carry from left CLU

vE!
SERG i ZRFRIIEAT SO WA T2, BRI EOR SR s i JpFAL.

3.2.1 AJECE B AT

DS871-1.03

A BRI A B HR . FARZ A S
o EAREPEMA

FANERRATUBBCE N 4 AERR(LUTS), ATRCE DR A ICAT
SEHL R AR T Be -

10(76)




3 LRI 3.2 B AT

— A ATECE DR A T RCE R — AN 5 BN E R R(LUTS).
PSP C B D RE A TR B A — A 6 T AN AR (LUT6).

- UAATECE DIRE R ATEC E AN 7 AR (LUTT),

- J\/NAIFEE D RE A (A CLU) AT TR B il — 1 8 i N &% (LUT8).
o HRBHAA

At EE, AIRFR AT E U AR Z B (ALY), FESILCL R DhRE:
ki 5
TR, AT A AR e
bbass, BFERT R, AN T A A A S ik

- IRILER
HFes
A AL & DI AE H (CLSO~CLS2)HH & & 2 /7 28 (REG), Wil 3-2 Ao
& 3-2 CLS A FEH/~=E
—D
—CE
——>CLK oQ——
—F-SR
—GSR

% 3-1 CLS P HFRRERIES iR

fE54% |10 | fig

D I ERERCE CL N

CE | CLK fERE(S 5, WL E vy L1 BE B i E 2

CLK I PSS, AIACE Y BTl A s BT il 2

Ay E RN, TG E AT DIRE 2:
o [PLEA

A0 B AL

LR

L EAL

A E B AL

SR I

EREEA, WHCE N IIRE 4

core || @ B

o RILEMN

o kERFEHEN
Q 0] AFAT A 40
Y

o [1[f&55 D MR A] LUk #F —wl BL B IhBe i AR — kB Ml el Duk#FoR A+
CRU A . PRULAEB B RGO T, A7 asfhml LRSI A -

e [2ICFU #nlfic B IhfE A i) CE/CLK/SR 4 m] 37 it B ik 4%
e [3]7E GWINSE #7%1%4: FPGA 7= i N, GSR i HiELiEH:, Adid CRU.
e [4]SR 5 GSR [N GSR A ¥ m k4.

DS871-1.03 11(76)




3 Hffr e

3.3 f A\ i Hh A

3.2.2 T FAHIRETT

AT BT CRU (B fE 32 ZEALHE PN 5 i «

o MAIEFEIIRE: Jv CFU KM NS S IEAm AL .
o MZBIATIRE: Oy CFU MmN/ 5 SR LESR AR, 4 CFU A HE

B4 CFU AR L A CFU 1 FPGA Py & T REAR B 2 [A] F I 5

3.3 MIN M H AR

DS871-1.03

GW1NSE %144 FPGA 7= i i1 10B EZE A FE5 1/0 Buffer. 1/0 iZ45 L4

MR AR 2R BE IR R G = AN 4.t 3-3 i NS 0B 4o =
&~ 10B HITEHE T 110 EHI(PRic A A #1 B), ‘EAI1A DAL & R —H %=
SHE SR, AT CUE N {5 5 2 A

3-310B &t REE

7/
(

Differential Pair Differential Pair
A N

“True” " “True”

“Comp™

“Comp”

PAD A

PAD B

PAD A

PAD B

A

A

A

A

A 4

\ 4

A 4

A 4

Buffer Pair A& B

Buffer Pair A& B

A 4 L A A A y Y
- O - g - O .
o 6 2o & 2 o &8 Bo p ®
v A A v
IO Logic 10 Logic 10 Logic 10 Logic
A B A B
y 3 y 1 Y
O O O O
5§Q%’r5§9§ = 5?9%“—5‘?8? =
S|E=Ss ~A©|s=5 AN ©T|5=5 A~AT/5=5 R~
S5S85v 5585 v &£585v S585 v
Q —+|Q Q —~+|Q Q —+|Q L@ —+Q
v v v
Routing Routing

GW1INSE Z7%1%¢4> FPGA 7257 10B TN BEsE 5 .

T Bank 1) Vcco #Lil

¥ LVCMOS. PCI. LVTTL. LVDS. SSTL LAf HSTL &£ FfH1-Fhr
T

RN 5 LB L.

FEAtH A5 5 DR Bl FL R T

PEfLH H /55 Slew Rate 1E1.

S 1/0 AL ST ) Bus Keeper.  F4i7/ T $7 B FH & Open Drain #iH!
T

IR -

/0 B4 Fr i iE A . SDR AL LA K DDR £ Fifi

BANKO 37 MIPI #i A\ .
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3 Hffr e

3.3 f A\ i Hh A

o BANK2 X MIPI #i .
e BANKO 1 BANK2 37 #F 13C.

3.3.1 /O B FhrfE

DS871-1.03

GWINSE #%% 4 FPGA 7= 1/O .45 4 4~ Bank, Wi 3-4 FR,
£~ Bank AL 1/O YR Veco. N3CHF SSTL, HSTL %5 1/O ¥ A b ifE,
RS Bank I F2 it — /ML S 25 L (VRer), F P AT BLIERAE A 10B &
1) Vrer #(Z5 T 0.5*Veco), WAIIEFEAMT Vrer fi A\ (ff H Bank AL E—
AN 1O & VE AN VRer FIIA )

[# 3-4 GWINSE &5%%£ FPGA =& I/O Bank S ~EE

‘ 1/0 Bank0 ‘
o) o)
@ GWINS o
o} =}
5 S
\ /0 Bank2 \

GW1NSE-2C #£5 A LX A1 UX AN RAS o
GWINSE-4C 2814 R 37 #r LV A
GW1INSE %7%1)%4: FPGA = % L& Vee N 1.2V;

LX WA PR 5 2 AR &% » i B LR Veex fa ZEBEEN 1.8V, 1/0 Bank
HUE Voco AIARHE FHZE7E 1.2V, 1.5V, 1.8V LR E.

UX A R R PR B 2%, SCRFEBI & Veex 0 BN 2.5V/3.3V,
I/O Bank HiJ% Veco R AR¥E A 1.2V, 1.5V, 1.8V. 2.5V, 3.3V L R
TEWE, HEVEREMAZ Veex e KT EE ST Veco.

LV MRAZS 1 A et fa k48, fBhHLE Veex SCRF 1.8V 2.5V #
3.3V, /0O Bank H.JE Vcco RIARFE 7 EAE 1.2V, 1.5V, 1.8V. 2.5V, 3.3V
HLE A RIG R E
¥

o Nt LX AR 2 UX R4 GWINSE-2C #:44, BANKO H1E MIPI % ABF Vecoo 35 ¥
BN 1.2V, BANK2 H1E MIPI %t i Vecoe FRE N 1.2V; IFH LX fRA K MIPI )33
FEAN AEIE B UX FRAS 2141 MIPI S FE 1) 60%:

e GWINSE-4C #3141) BANKO/BANK1 FI{E MIPI #i A, Vecoo/Vecor FREE N 1.2V,
BANK2 FHYE MIPI 4 i Vocoz FHEE N 1.2V; IF H Veox WE 9 1.8V I MIPI 3£ J&
N BEIA R Veox W B A 2.5V/3.3V B MIPI i3 B (1) 60%:;

o WZAEMEM (GPIO) BRUCKRE R =M A L.
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3 Hffr e

3.3 f A\ i Hh A

DS871-1.03

ANE ) 11O % AR HEXT Veco LR Wk 3-2 3R 3-3 .
= 3-2 GWINSE &7|&£ FPGA F@m¥IIFHME /0 XB Ko HEE =

1/O %y Hh b it B ZE 5y Bank Vceo(V) 1 IX BN RE T (MA)
wﬂ/llgg%/ B 3.3 4,8,12,16,24
LVCMOS25 B 25 4,8,12,16
LVCMOS18 B 1.8 4,812
LVCMOS15 B 1.5 4,8
LVCMOS12 B 1.2 4,8
SSTL25 | B 25 8
SSTL25 I B 25 8
SSTL33 | i 3.3 8
SSTL33 I B 3.3 8
SSTL18_| B 1.8 8
SSTL18_I B 1.8 8
SSTL15 B 1.5 8
HSTL18 | B 1.8 8
HSTL18_lI B 1.8 8
HSTL15_1 B 1.5 8
PCI33 B 3.3 8/4
LVPECL33E a4y 3.3 16
MVLDS25E a4y 25 16
BLVDS25E a4y 25 16
RSDS25E FEGY 25 8
LVDS25E FEGY 25 8
MIPI 724y (MIPD 1.2 N/A
LVDS25 724y (True LVDS) 2.5/3.3 N/A
RSDS #4y (True LVDS) 2.5/3.3 N/A
MINILVDS #4y (True LVDS) 2.5/3.3 N/A
PPLVDS #74% (True LVDS) 2.5/3.3 N/A
SSTL15D ZEGY 1.5 8
SSTL25D | FEGY 25 8
SSTL25D I FEGY 25 8
SSTL33D _| FEy 3.3 8
SSTL33D_I FEy 3.3 8
SSTL18D_| a4y 1.8 8
SSTL18D_I FEGy 1.8 8
HSTL18D_| ZEGY 1.8 8
HSTL18D_lI ZEGY 1.8 8
HSTL15D_| FEGy 1.5 8
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3.3 f N\ Bk

DS871-1.03

/O %y H An i BAMR |y Bank Vcco(V) i SR BN BE 71 (mA)
LVCMOS12D Eo 1.2 4.8

LVCMOS15D o 1.5 4.8

LVCMOS18D o 1.8 48,12
LVCMOS25D 2 2.5 4,8,12,16
LVCMOS33D =y 3.3 4,8,12,16,24
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3 Hffr e

3.3 f A\ i Hh A

DS871-1.03

< 3-3 GWINS IR /O KB KI5 ik EL B

/O ¥y NbrvlE | Bim/24y | Bank Veco(V) XRERIBWILET | 2B E Vrer
LVCMOS33/ v, - =
LVTTL33 B i 1.2/1.5/1.8/2.5/3.3 | & i
LVCMOS25 B i 1.2/1.5/1.8/2.5/3.3 | & 5
LVCMOS18 B i 1.2/1.5/1.8/2.5/3.3 | & 5
LVCMOS15 BAH 1.2/1.5/1.8/2.5/3.3 | & e
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 | & e
SSTL15 BA 1.5/1.8/2.5/3.3 & &
SSTL25 | BA 2.5/3.3 & &
SSTL25 I B i 2.5/3.3 5 &
SSTL33 | B i 3.3 5 &
SSTL33 1l B it 3.3 = &
SSTL18_| B 1.8/2.5/3.3 & =
SSTL18_I B S 1.8/2.5/3.3 @ &
HSTL18 | B 1.8/2.5/3.3 = &
HSTL18_lI BA 1.8/2.5/3.3 & &
HSTL15_| BA 1.5/1.8/2.5/3.3 & &
LVCMOS330 | ;. - -
D25 PA 2.5 5 N
E\ngOSSSO . 18 7 7
LVOMOS330 | iy |45 5 .
LVCMOS250 | gy |18 5 5
LVCMOS250 g6y 15 7 =
D15

LVCMOS180 | ;. - .
D15 A i 1.5 o =)
LVCMOS150 | . - -
D12 ilﬂﬁ 1.2 (=) ()
LVCMOS25U | , . - -
D33 A 33 o &)
LVCMOS18U | 4, . - .
D25 A i 2.5 o =)
LVCMOS18U | ;. - -
D33 =<Rn 3.3 B H
LVCMOS15U | s - -
D18 A 1.8 o &)
LVCMOS15U | 4, - .
D25 $lﬂﬁ 2.5 () (=)
LVCMOS15U | . - -
D33 =<Rn 3.3 B H
LVCMOS12U | . - -
D15 AU 1.5 & &)
LVCMOS12U s - -
D18 A i 1.8 5 &)
LVCMOS12U | . - -
D25 A 2.5 5 N
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3.3 f A\ i Hh A

11Oy NFrifE | Bu/Z4r | Bank Veco(V) SCRFRIBHIEIT | A 2 Vrer
E\g%:Mosmu op 3 3.3 = 5
PCI33 BA Ui 3.3 & 4
\E/SEFLDR'V iﬂ)(vmf 121151802533 | 7 2
MIPI Z5(MIPD | 1.2 e @
LVDS25 ZEGy 2.5/3.3 % 4
RSDS ZEGy 2.5/3.3 % 4
MINILVDS ZEoy 2.5/3.3 % =
PPLVDS ZEoy 2.5/3.3 % =
LVDS25E ZE5y 2.5/3.3 4 o
MLVDS25E ZE5y 2.5/3.3 4 o
BLVDS25E Z=y 2.5/3.3 @ o
RSDS25E Z=5y 2.5/3.3 @ o
LVPECL33E | %4 3.3 % 4
SSTL15D ZEoy 1.5/1.8/2.5/3.3 % 4
SSTL25D | ZEoy 2.5/3.3 % =
SSTL25D Il | #% 2.5/3.3 % o
SSTL33D | ZE5y 3.3 4 o
SSTL33D Il | % 3.3 4 o
SSTL18D_| Z=5y 1.8/2.5/3.3 @ @
SSTL18D_Il | =4 1.8/2.5/3.3 @ @
HSTL18D_|I ZEhr 1.8/2.5/3.3 i o
HSTL18D_Il | 4y 1.8/2.5/3.3 i o
HSTL15D _| ZEoy 1.5/1.8/2.5/3.3 % 5
LVCMOS12D | %4y 1.2/1.5/1.8/25/3.3 | & 5
LVCMOS15D | 43 1.5/1.8/2.5/3.3 4 o
LVCMOS18D | 4 1.8/2.5/3.3 4 o
LVCMOS25D | #4) 2.5/3.3 @ o
LVCMOS33D | #4) 3.3 @ o
3.3.2 E LVDS i&it

GW1NSE %7%1%4: FPGA 7= iy BANK1/2/3 S5 H LVDS %, A2
BANK1/2/3 A3HF A ER 100 B A 22 ) ILECHLFH . BankO SCRFAE 100
Wk A 22 7y LRGP, (HAZANSCRF R LVDS firth . BANKO/1/2/3 (¥

LVDS25E. MLVDS25E . BLVDS25E %5Hi

RE,

FEN R RNHE S

W UG289,

Gowin 7/ 42 /HE# (GPIO) M/ '15F

B LVDS [ i g E RlE S 0 UG872, GWINSE-2C #/F Pinout F
ﬁo
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http://cdn.gowinsemi.com.cn/UG289.pdf
http://cdn.gowinsemi.com.cn/UG289.pdf
http://cdn.gowinsemi.com.cn/UG872.pdf
http://cdn.gowinsemi.com.cn/UG872.pdf

3 &k 3.3 g N B

A
e
N

|

LVDS i A 1O 75 Z24MEFHT 100 KA 24 i F R AL T, Beit-Z5 A

3'5 Fﬁ}j_:\‘ o
& 3-5 E LVDS &it&-EiEE
GWINSE #1:

S —
RILBE txout+ _rxin+ 8 toutt rxin+ Bt &
4{:;5::—%E—ﬂLiﬁLiag%§ [::>747 i 4ﬁ#/;>> §$ﬂL§QQ4r4&—§f::1:;>i

——( 500 —x—e R (500 )Xo
txout- rxin- ﬁu txout- rxin-
A A
41 N0 Buffer 1110 Buffer

LVDS25E. MLVDS25E. BLVDS25E %% /) 10 % VL HC HiLFH I 2515 2
W, UG289, Gowin 7] %F7idi/li &7/ (GPIO) /)75

3.3.31/0 24§

&l 3-6 ¥ GWINSE #5144 FPGA 77 i 110 B4 1 ¥4y

& 3-6 /O iZEH R EE
TCTRL | TCFF g
GND H
» SER R
ISI
TDATA | » OUTFF >
IODELAY
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3 Hffr e

3.3 f A\ i Hh A

DS871-1.03

K| 3-7 N GWINSE %124 FPGA 7= 5 110 5 % N 2647 o
3-7 /O iIZBAAREE

> CI
> DI
» INFF > DIN
IODELAY
1
IEM N IDES N

T Rate

Sel | | ———Q

GW1INSE #%1% 4 FPGA 7= i) 110 2255 1 2 s e i B an R
EIRIEHR

& 3-8 JNFEIEEiH: IODELAY .GWINSE %4144 FPGA 7= 5 (44 110
#4075 IODELAY ik, L2t 128(0~127) 0 (LR, — B HIAEIRI %)
A 30 ps.

3-8 IODELAY REE

DI | o S DO
DLY UNIT
SDTAP | »
SETN | > DLY ADJ —DF
VALUE | >
A PPl R 1) 7 2

o sl
o A, AI5 IEM Bt — e ORI S)ZSEUEE O, IODELAY A gk
Ii) B FH T i N R i
I/O Hi5e%
K] 3-9 5 GWINSE %174 FPGA 7= /i) 110 Zi /7 8sfkk . GWINSE
FA 224 FPGA P2 B 1/O AR T ZmfR i N 51725 INFF .4 25 77 2%
OUTFF Al BHIE 6 271748 TCFF.
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3 Hffr e

3.3 f A\ i Hh A

3-9 GWINSE #J I/O & HF~EE

D Q—
/¥CE

—>—)CLK

> SR

e CE "JUUZRFENEH TH %(0: enable)l s H A X (1: enable).
o  CLK A AZwFEN ETHR il A 5 B U k& o
o SR AUgmFE NS5 01 SET/RESET 5 L34 (disable).
o FA7en ] LAGRAE N T AT 45 (register) Blifil & 25 (latch) .
EVHEARIR
HURERLH(IEM) 2 H R BURE £ dis 09y, AT A DDR #:50, 4l 3-10
F}‘I"ZT—\‘O
3-10 GWINSE ®Y IEM 7~ =&

CLK [ >— —1 > LEAD

DL >— IEM ———_ I MCLK

RESET [ >— —1 > LAG

fiRR 2. DES &k

BEARIAE /O R 1 A I R 4% DES, & 1 110 BHEN T
Eave

1k 28 SER iR

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

3.3.4 /O iZ3 TR

DS871-1.03

GW1INSE #7144 FPGA 7= it (1) 1/O S Fr 2 M TAEE A &—Fb
TARREECE, 1/O(ER /O Z 735 5% Al IR E dm th 5 5 SAfE 5.
INOUT 155 K =24 5 5 (i =& 0 i 5 5).«

ANTE P A B 281 TR S #7 10 1848, GWINSE-2C R
IOL6(A,B,C....J) N3z # 10 184,

HiBRN

AN 1 10 B 3-11 fin, NS5 TC. DO LUK DI
BB CRU 583k N iRz
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341

>
e

3.3 f A\ i Hh A

A

|

3-11 ZiEEBEA TH /O BELEHREE

TC |
DO D—é—«—@ 10 PAD

DI <

SDR &=,

X T E s, SDR AR T 110 & /74%, Wk 3-12 fiiax, A LA
A EE 1/O R 7 fE .
3-12 SDR #RA TH /O iZBLErER

TCTRL > D Q
CE
— | >CLK
~ SR
DOUT | D Q- e 10PAD
O_CE | CE
O_CLK | >CLK
O_SR| SR
DIN <]
1
ICE(_ >~ | CE
| CLK[ > >CLK
ISR~ SR

!
o CLK{fifigf55 O_CE M |_CE wJ LA E A my -~ g IR i P s
o INB{ES O_CLK AN I_CLK "] LARC B Jy BT fi A B BRI fid A s

o KMEEA{ES O SRM ISR ATURE NFSEN. FBEM. BBEM. F5E M
BRIEAH B A fr Th
o  SDR I T /O 174k 270 1T LATC B i 238 25 7792 5%, Latch.
i®A DDR #5%
7638 F DDR R, F, GW1INSE %414 FPGA 7 i o] DL S Hr 8¢ = 1/0
WA,
3-13 Hifi ] DDR %A\, PAD 5 FPGA &8 % EE K 1:2,

DS871-1.03 21(76)




3 4y 3.3 g N B

A
e
N

|

3-13 I/O iZ%E# DDR A TEE

D —»

IDDR /> QILO]

CLK — >

4 3-14 Y711 DDR fiith, PAD 5 FPGA i1 % LL Jy 2:1.
3-14 /O }24E4 DDR Mt~ EE

D[1:0] —#4»

CLK —»

ODDR —>» Q

IDES4 #%5%
IDES4 #iz0F, PAD 5 FPGA WNEfZEHE R N 1:4,
3-15 I/O 1238 IDES4 i A~ =E

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

RESET —>»

OSER4 &3¢
OSER4 # X, PAD 5 FPGA W ZHH %L N 4:1.
3-16 I/O iZ#E Y OSER4 il ~mEE

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

RESET — »
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>
e

3.3 f A\ i Hh A

A

|

IVideo 3
IVideo £, F, PAD 5 FPGA N HiEE N 1:7.
3-17 /O 1238 IVideo N T =

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

RESET —»

!
IVideo il IDES8/10 5 15 FIAHAR 1/O (K% . an 3 F s 1/0 Ak, T 1/0 A A REfd
Fo FEIXFHEN T, SDR AR AN i 4 20k v] DUEH .

OVideo &3\
OVideo 30, PAD 5 FPGA NEZHE#EZELL N 7:1.
3-18 I/O %8 /Y OVideo HH REE

D[6:0] — 5>
FCLK ——»|

OVideo

PCLK —>| —>» Q

>

IDESS 1&5
IDESS ##:0F, PAD 5 FPGA NEBZHEHEZE LN 1:8.
[ 3-19 I/O iZ4E /Y IDESS SN~ EE

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

RESET ——»

OSERS &3,
OSERS8 # . F, PAD 5 FPGA HNEPZ#HE XL N 8:1,
& 3-20 1/0 iZ38HY OSERS i ~EHE

TX[3:0] —4>
D[7:0] — /5>
FCLK —»  OSER8  —4» Q[LO]
PCLK ——f

RESET —>f
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N
N

3.3 f A\ i Hh A

A

|

IDES10 5
IDES10 # 0, PAD 5 FPGA & 4EH KN 1:10,
& 3-21 I/O iZ38RY IDES10 SN\ REE

D—>
FCLK ——»
PCLK —»  IDES10 4 Ql9:0]
CALIB —»

RESET —>»

OSER10 #&5%
OSER10 #i:, F, PAD 5 FPGA W& m %R 10:1.
3-22 1/O iB38 Y OSER10 i ~=E

D[9:0] —# >

FCLK ——>»

PCLK OSER10 —>»Q

RESET —>»

IDES16 5
IDES16 30, PAD 5 FPGA W#BiZ#EH 2t N 1:16.
& 3-23 I/O iZ3gRY IDES16 i ~EE

D—»
FCLK —»
PCLK —» IDES16 —+4¢> QI15:0]
CALIB —»

RESET —»

OSER16 1&5%
OSER16 #i,F, PAD 5 FPGA & m %K 16:1.
& 3-24 /O iZ38H) OSER16 Hi R~E=E

D[15:0] — &>

FCLK ——>»

PCLK OSER16 —>»Q

RESET —>|
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3 Hffr e

3.4 BURFRAFEHLAT il At Bk

3.4 PRFRSHEYL Fig251ER

3.4.1 &4y

DS871-1.03

GW1NSE #%1% 4 FPGA 7 b1 fit 1 & IIBROIR i 2 BE A LAF 0 25 BEUR

IXSE A g PR P B HE 5, DATHITER, A3 FPGA B4,
R AHURE SV iE %S (BSRAM). 7F FPGA [4%1+454> BSRAM itk
HH 34 CFU HIfV & .

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°

BSRAM 7 Fr i Fh I G «

Fi1E Cortex-M3 ¥] SRAM #i, A Cortex-M3 #& {1 sy [ 20 352/ 5 A7

BINEE, RIERGNIEIT. W, —4 BSRAM & & A

16Kbits(2K-Byte). =iz - SRS UL I A KA P & Cortex-M3

) SRAM % &, Lhin 2K-Byte/4K-Byte/8K-Byte %5, A/ ) BSRAM

1150] FHYE FPGA 1A % 5

HI1E FPGA H¥i174% , 41 BSRAM A it & 5 = 18,432bits(18Kbits).

RO ERER AT g X Single Port, Wi 453 Dual Port,

H X 145, Semi Dual Port, W iszfrfig sz,

F & MHOIRE S BEN LA 28 SO P s R v R AL T REE . DLR
BSRAM #$i& it (1) & A D fie -

1 MR R 74 18,432bits

I B AR IA 2 190MHZ

Hi 5K Single Port

X3y 14525, Dual Port

£ %0 1 # 2, Semi Dual Port

PALRIGAL Parity Bit

At LA e A= ROM

oo 5 BN 1 A3 36 fir

Z AP R ERE X Mixed Clock Mode

2 H0 4 55 FE A5 38 Mixed Data Width Mode

FEXU- T LA b (R 300808 56 FE S = 1 i RE T BE Enable Byte

%125 Normal Read and Write Mode

4535 5 Read-before-write Mode

185 Write-through Mode
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3 Hffr e

3.4 BURFRAFEHLAT il At Bk

3.4.2 FHEREERI

DS871-1.03

GW1INSE #5144 FPGA 7 fh IR BUIR A B B LAF i o ] S5 2 Fh 1 2k
PEDESE, WK 3-4 Pion.

% 3-4 FHfSRECEYIR

Lk qmp by X A 3 Dy X A 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
2K x 8 2K x 8 2Kx 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x9 2K x9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
BinOER

7 2035 T, BSRAM AJ LLZE— /M B it BSRAM HEAT 5250 5 1
TESHAET, 5 NEIE 245 BSRAM 1% o SCRFIE R 55 B0
(NORMAL-WRITE MODE) 13 5 # 3 (Write—through Mode). 4% Hi % 47 2% 5%
% (Bypass)if, & H I Rl — N ) BT

ST B g RS2 s VR J8) AR DG IR 1 2% UG285, Gowin 174 &=
(BSRAM & SSRAM)H /' #47 .

Wim Q=R
BSRAM Sz HrX U AT, AT P9 A AR G - 24
o P I [RIIN ERAE
o i I [ 5 B AE
o (RN s

TR S X 1 3 17 = B S AH DGR 15 2 2% UG285, Gowin 171 4%
(BSRAM & SSRAM)FH /7357 .

AN iwm ORR

£l X3 1 AT 57 465 (5] I (RS2 A0 5 AR o B2 6] [8] — i A Re s 5 4,
Rk A5, B ik,

T O Xt R 2 s 11 s 2 PR A e b 1 2 % UG 285, Gowin 17 fif
2 (BSRAM & SSRAM)H /454
RigER

BSRAM F] fit & il A i fe g ss X . P alil e g as was ok, i@
g m LR WAL R fi et . 7 i 24240t ROM RN Z, dm AVIUG
St . TE28F b FL R RE I SR 5 W) G R o

)

)
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3 4N 3.4 YUK S HEHLAF il SR
A BSRAM A e B i — A~ 16Kbits ROM . 2 Hsei 2 i ot 7R i B
KRG 2% UG285, Gowin f7-fif#(BSRAM & SSRAM)H F 4555 -
343 FitRRE ﬁ?&? J# [T+
GW1INSE %51 % 4 FPGA 77 i I HUIRF S BENLAF fiff as i b n] SCRFIR &
Bl 2 50 PERRAE o AR X SR O Dy s R, 505 ) 0 9 2 )
CAAIE, (HFEEZIEER 3-5 F1k 3-6 MECE RN
3 3-5 M DR 3540 % A B SR
_ 5 it [
T3 ¥y [
16K x1 | 8Kx2 4K x 4 2K x 8 1IKx16 | 2Kx9 1K x 18
16K x1 | Yes Yes Yes Yes Yes N/A N/A
8K x 2 Yes Yes Yes Yes Yes N/A N/A
4K x 4 Yes Yes Yes Yes Yes N/A N/A
2K x 8 Yes Yes Yes Yes Yes N/A N/A
1K x 16 | Yes Yes Yes Yes Yes N/A N/A
2K x9 N/A N/A N/A N/A N/A Yes Yes
1K x 18 | N/A N/A N/A N/A N/A Yes Yes
% 3-6 AWK IE S EBH BT ERL EE
i
Bl
16K x1 |8Kx2 |[4Kx4 | 2Kx8 | 1Kx16 512x32 | 2Kx9 |1Kx18 | 512x36
16K x 1 Yes Yes Yes Yes Yes Yes N/A N/A N/A
8K x 2 Yes Yes Yes Yes Yes Yes N/A N/A N/A
4K x 4 Yes Yes Yes Yes Yes Yes N/A N/A N/A
2K x 8 Yes Yes Yes Yes Yes Yes N/A N/A N/A
1K x 16 Yes Yes Yes Yes Yes Yes N/A N/A N/A
512x32 Yes Yes Yes Yes Yes Yes N/A N/A N/A
2Kx9 N/A N/A N/A N/A N/A N/A Yes Yes Yes
1K x 18 N/A N/A N/A N/A N/A N/A Yes Yes Yes
3.4.4 FI{ERETIRERCE

BSRAM S F 7 1iffifE (byte-enable) Thit. LM NEE, Hik
PRI TSN MR BAR se gk 2L R . /5 11 RE(E 5 (WREA,
WREB), /& byte-enable Z#ik i FH T il BSRAM 5 #:4E

3.4.5 WIS ThEERC &

BT I HUIRF S BEHLAE 4 25505 BSRAM N E TR E . B4 T
TS O AL AT PRI AL, P ORAS I Kt A% ) I e, th mT DU ORAF A
K
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3 BRI 3.4 PURERESBFENLAT (% a iR

3.4.6 FIHR{E
o T HHUIRFFASBENAF M I N AR SR B
o i A A7 AR ol AR RUK R ZF A7 a1 = F P s - PR e
o iih A7 4% 1] 5% % bypass-able.
34.7 EEBIER
BSRAM SCHF L H SRS BN A WId6 0. 7E Erd s, BSRAM
WFRENUIRS, ArEEdEHH N 0. HREWIER T R 235X ROM.
3.4.8 BSRAM #24EHER
BSRAM S7FF 5 P ERiR, 35 2 Fhisti/Ei (55 420 Bypass
Mode, ¥i/k£kiL#ix PipelineRead Mode)#il 3 f 5 #E 28 (1E % S
Normal-write Mode, JEEH#: Write-through Mode, JGif)a 5.
Read-before-write Mode).
ERIEER
M BSRAM 3 H £ e 1=t ¥ H 723 A7 4 i HH ECAN e o o 2 A A
kRN
TE[FE 5 NAFt ARy, {85 A A2 as o s nT SR80 Wi FE A K 36
Ao
ERERN
AN ¥ FF ARy, BdE PR B AE A7 At %5 (Memory Array) )4t
3-25 Buw O, fARER O B Wik AER FTRIFRKERS

ADC—— o
Pipeline

Input Memory
Dl Registeri> Array ﬁ> Reglsteri>00

WRE ——»

w [ =

OCE

—.\5]:}
—— Input
CLKA Register
47
DIA — ) Input [—— Memo
RegFi)ster A Y CLKB
o — rray

:> Pipeline |
Register |
<4—OCEB

DOB
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3 BRI 3.4 PURERESBFENLAT (% a iR

DIA T —1DIB

ADA —— Input | | —— Input (——ADB
WREA——»| Register Register [«—— WREB

> hl

Memory
CLKA Array CLKB

Pipeline <,\:
Register

>
%

@, Pipeline
Register [ 4— ocEB

OCEA—»
DOA DOB
B#ER{EREN
EEREHEK

F AN AT IEH SR, him H R B A . S ABEE A
AL 3 .

BEBER

FEROREECR A AT SRR, 5 A HE & B e %
.

SiRjE 5HA

FEBERESCT, b AT T ERAERY, TR A s 2 H B o 1
ftt, AR SAF AN T,

3.4.9 B HIR
% 3-7 T HH T AE BSRAM #5345 B fr) isp e A =X
%< 3-7 AR ELE SR
A A = R AR Bhy Xy 1A Byt A
PR ST R G Yes No No
/5 W AR Yes Yes No
Fu T2 | No No Yes
LRV RE: e

DS871-1.03

[ 3-26 o §AERU AR T AL A A, A % — A
AL CLKA S 5428 1 im H A FIFTAT #7474, CLKB {55 12 1 ¥

B W7 &5 A% o
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3 4N 3.5 /M INAF B (GWINSE-2C)

3-26 3 AR
ADAL 7 ADB
Input Inout
DIA [ i — —— 'npu
Register Register —— DB

Memory
Array
CLKA CLKB
Output
DOA < OquUt 'p DOB
Register Register :\‘>

T

WREA WREB

IEER RN

K 3-27 o 1 AR Dy R AT 32 5 I b A AR 2 A o 1 % —
AN Bl FIF B (CLKA)E T2 1m0 A B ALE . 5 kA e
55 BB (CLKB)E S 7o 1 B sz h 8 . et ik A (i g5 .
& 3-27 IR SRR

1 Input
Register

Input —— Memory
Register Array

CLKA —p CLKB

j> Pipeline |
Register |

BigO#RR
3-28 T 1 Hig I AR
& 3-28 HimORHIER

WRE AD

=
Register

CLK —

Memory
Array

DO<:: Output N\
Register |

WRE

3.5 HPINERIE (GWINSE-2C)

GW1INSE %1% 4 FPGA = it 128 KB ¥ [A 47 55 (User Flash),

DS871-1.03 30(76)




3 Hffr e

3.6 /M INAF B (GWINSE-4C)

SCRE= R DRE -

FIE Cortex-M3 FEFF A7, BERS A P INAZ BE R R BE e, ANRES N,
RLER NEERG S 2 WS

R SRR 5 R YA TR, A5 I Z D RN AN P S 3 HAh P Rl Dy R 5
DUAL BOOT F#H U, F A T3 Flash BJ81E A58 —HA7 il 647
BRI SR, P AR NS B SR B I S, Sl Ay
P DUAL BOOT F##H0. l FHZ I RERS A SRR AR P A D RE

FERFEU N s

32bits Hdh N/

TUER R

- — AN 128 x 32bits
- —3: 256 171

PUE ML, AR

- BEZHUN A 30ns

- B AIE] 30us

- DUHERRESE] 2ms

- BIHUEERETTE] 10ms

RIhFE
- IDLE #50H ¥ 100uA
- EEAEH T 60uA /MHZ
- EE{EHR 2.4mA

- BERREAERR 2.4mA
100,000 45 /5 [ 75 4 JE 1A
it 10 FE I E PR R RE

KT GWINSE-2C #sF ik i F 7 I A7 Bl i 215 2% UG295,

Gowin [N1E % (User Flash)FH S 4685 -

3.6 APINEHRIE (GWINSE-4C)

DS871-1.03

GW1NSE-4C #4  fix 32KB 1) H 7 INAF %R (User Flash), SCRFFIF

The, I E PR T 22 BR Y

FIE Cortex-M3 FEF7HIAFAE,  BLI P INAF B2 R BE e, ABEB
NP SRR SR A4k BHE

RPN AT Al B T AN A B e L, — 47l 64 A7 fif oo 4]

B FIAEARE R ITH) A DY 32bits, AT A7 HLICHI A By 64*32=2048 bits. #
BRERAESCRE DU RS, — TSN 2048 7715, BI—TE& 817, Rk R
FoR:

10,000 VX5 77 i J 1]

HIE 10 MR A7 fE 71 (+85°C)
HAEfrdE: 32

7ii: 128 1764 41*32 = 256kbits
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3 Hffr e

3.7 OTP WAiEMY

VUHERRAE S 2,048 TS

PR TR R T AR R

A% 40MHz

FImFERT ] <16ps

VBRI <120ms

HLA

- BLEEJR/FREREE: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- YRFRIEERREEIE: 12/12mA(MAX)

% T GWANSE-4C #3114 i ) FiL P N 47 ¥ S 4015 1% 2% UG295, Gowin [N 7 %5 (User
Flash)FH S #6555 -

3.7 OTP IAMERS

OTP IAIFABTE i1 i 2 il ik SRAM PUF 7= 4= 42 i 47t 21 2 4>
FPGA W#kdE % %Mt User Flash o iZAIERSME— AR 02 . BT AR
i, PR ULBIE EH DR L e N A, B Intrinsic ID B AFE,
SPGB APVER. Al EEIR .

OTP AIERSRFE 4N T -

e JtT SRAM PUF H%4ItH

- FETNES SRAM [EHF & A AR 25 g xet

- B ER EHEFA R . ANESAAE T
e |ID BroadKey-Pro %4 FE

- AL ESERG L gL SERRFEAERTRR B A
- AEThEe AR BIARD

o | MHMCE

- WA BT SRAM PUF A 535 4%
~ BN A AR i I A A i R

- BANREERE CSR KUEH

o LA

- BRI

- BN

- IR

3.8 Cortex-M3

3.8.1 &/t

DS871-1.03

GW1NSE-2C/GW1NSE-4C Wik ib Bl 88 KAtz . A F 5 B H %
TR RSN TERZ, 45 USB2.0 PHY 1 ADC, itk 128KB [¥] Flash #11 8KB
) BSRAM TEAi& % . ik PLL A1 OSC I i . {38 A5 4% /2 32-bit
RISC 4441 Cortex-M3, B AKIIFE, (REAS, mfhEREfIFRR s, FPGA {24t
AR FE A ANE A AZ IP, 58 RIGHISEE A L RS

PUALEE & R GUE L AL PG BRA S R R G 5 MRS, X B AYSMFEAE
i FPGA BRI S FH FPGA 3% IP SELI 4% . FPGA WA
FE BRI, AT RIESEIANFSNE, s m IR R TR E
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3 Hffr e

3.8 Cortex-M3

DS871-1.03

B \Ps, JrER A, W SPIL 12C. 13C A R HIE . UL RS
R FPGA BHR, R T JTAG #:H, %A EHEAT /O i 1 5 4k 13
o

2R R G H AHB-Lite 1.2k . AHB2APB 14 S 2 119 2% APB L 284«

AT 28 R 40E T AHB 21510 FPGA THER S, ARG 5 —1
P B, S2BL T 128KB ¥ Flash %I W 4 4E fl 8KB 1) BSRAM % (1)
EEEIE. FHEESE, Cortex-M3 WiZNE Flash H ARM F& 7 148 4 i
¥dE, I HALHi% BSRAM, 2RGIFIG1E1T

AHB 24 ST Er AN R 11 INTEXPO Al TARGEXPO, &AM & b 113
fit—A~ 126bits 1) AHB &128, AT UEH 2] FPGA H AT A & id A sE sl A7 i 5%
JE. AHB B8 Hr GPIO 2 HiER S| FPGA, HKsZBL A @ 110 ThEER
Rz,

Wik APB 284359 APB1 F1 APB2, APB1 FE3EANE R 28 (Timer0
Al Timer1), #A~ UART (Uart0 Al Uart1) LA K—& 114 (Watchdog).
P~ UART BEERET] FPGA, WANEN 23 FE [ 1 HAE AL HL 88 R 5003
FERIFE R, B AR . APB2 Sk B EER S| FPGA &k .

REFR SRR Cortex-M3 A%, SMZR4EFE. NVIC. R T A0 [a] 2
HE

Cortex-M3 W iZid i B 2R AR R 1T in) B 2k 240, 45 AHB &2k,
AHB2APB M2z M 26 A 2% APB 2k,

NVIC 24t 7 USER_INTO #1 USER_INT1, HEAMERI T WriFR.
i VAL JTAG R A1 TPIU.

A, TR EE KRG IRAL T — N T A 5 IntMonitor, %/ 5 7] LA
87~ GPIO # ek APB1 #h& AT, £545 TimerO / Timer1 / Uart0 / Uart1 /

Watchdog. iZH I S 5 [ iteh FPGA, F RIS a3 48 R4 U AT Ig T
IR -

FPGA Witk PLL #1 OSC, W LLR G5 FI AR 2h %8 Y8, g
AR ENL.

Cortex-M3 [ 45 HHE B 4n /&l 3-29 Fr .
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34N A 3.8 Cortex-M3
3-29 Cortex-M3 Z5Ha1EE
Cortex-M3
Processor Block
JTAG IIF
Cortex-M3 DAP < > JTAG
Core A
Time 1
Stamp TPIUIF
Bus-Matrix NVIC < User_int0/1
Clk/Reset Clock
-t Resource
) PLL/OSC
Y AHB Extension:
- INTEXPQ > Memory Sub-System
AHB Extension:
- TARGEXPO > Mem-Cntrl
AHB To
AHB | SRAM/FLASH I/F > B-SRAM
Lite
Bus

GPIO I/F
GPIO |= — FLASH -

-
-}

Timer0

Timerl

» AHB2APB .
IntMonitor
Logic Resource
Soft-Core
APB1 APB2 e APBVE_ | [ sP | | ¢ |
UART 13C USB
» UARTL /E Type-C
UART ’ Others ‘
»{ UARTO IE
»| Watchdog

3.8.2 Cortex-M3

DS871-1.03

GW1NSE-2C/GW1NSE-4C 2814 N ik Il A FE 28 R 4t 2 A DL RO

KB N

Thumb-2 5§44, ¥ ARM #Z =R

X ¥ 8bits 1 16bits, — M T L7715 [ A7 s il 2%
K WA 2EA, L HE A B R N EE S 2R, I/ A7 6l B 1 R Be %
PAT A TR

SEE WAL, WIS A AT A B S PR A W b

B e, R (1) v DT Ak 2L

WAFRI R IT,  $REERP RO SR IR R S TR

M ARM7™ Lh 3 28 -2 oK, EAT B itk Be A0 B AR D #E
Thie=E & iRk &

JTAG i

FPB f s HL W 55 Th R

DWT HEE LRI, il F R S5 B Thfe
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3 Hffr e

3.8 Cortex-M3

3.8.3 BERIEME

3.8.4 NVIC

DS871-1.03

ITM FE Sz RE AT Ep
TPIU BEHA 2R B8 7 AT

SEHERE I RA Cortex-M3 AL ERAR A1 4% 1 5 4MEE AHB B 2% .

ICode &.4k: 32bit AHBLite &2k, T MARKS == (B HLHE 4 Rl 1) &
DCode &.4k: 32bit AHBLite &2k, T XHACHE 2% (B HEAT B8 n 8/ 47 1
DA 05 ] 5

A4 2k: 32bit AHBLite &2k, H T X KRG EIMATHFE S MR &,
PE 0/ A7t UL L R 15 1) 5

APB: 32bit APB 228, X A 15 4% 25 [a] 1B AT B0 in /A7 i LA K A
W7 .

BT T E AT REHTIES:

iR
[ ]
[ ]
[ ]

FEXF U] SRR MR T S 1 A B8 7 I B 4 Xt 55 U5 1 5
Bit-banding: & Z&H K Bit_band il 44 Ui i) ¥4 #: Ayxt Bit_band 7 [8] )
i Al ;

BN BRSNS, SIS Z B L EIR T

AR

R RS EEGE (NVIC) 5 Cortex-M3 A% B % & SEIL TR AE
() AR T AL R, B DU R

YHZ Ik 26 N
PN FE R P A i USER_INTO A1 USER_INTA

AW SRR 8 PRI ek (O~7), 7 FoRE ARG mthsedt, 0
SN /AN Wt

SCHF P IKEAE 5 HT AT i s
SCHFBENASEC B P S 2
REBRAS PGS REN RTINS B Zh OrRAE, RWHR I HAIKE, A7 EHSNT

& A
S
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3 LN A 3.8 Cortex-M3

& 3-8 NVIC FHfEER
Hiht B4 S FHY i)
0x00000000 _StackTop Wi HH T HE AR THE
0x00000004 Reset_Handler e XAl
0x00000008 NMI_Handler Hie NMI A 7
0x0000000C HardFault_Handler Hig Tl v b
0x00000010 MemMange_Handler He MPU %% 9 B
0x00000014 BusFault_Handler w5 SRR R
0x00000018 UsageFault_Handler Rk A5 FH B v
0x0000002C SVC_Handler 5 SVCall 1l
0x00000030 DebugMon_Handler Hi T e
0x00000038 PendSV_Handler BE/SIEE | Hke
0x0000003C SysTick_Handler 5 RS I 2%
A
0x00000040 UARTO_Handler Y=t UARTO #2SUF A3 o Wy
0x00000048 UART1_Handler Edk=t UART1 $2SCF A3 Wy
0x00000058 PORTO_COMB_Handler | /5 GPIOO0 1l
0x00000060 TIMERO_Handler Y=t TIMERO 17
0x00000064 TIMER1_Handler /5 TIMERA ik
0x00000070 UARTOVF_Handler = UARTO/UART1 ¥ H by
0x00000074 USER_INTO /5 Flash & 44 1% o Wi
0x00000078 USER_INT1 /5 Jr ™ Flash H i
0x00000080 PORTO_0_Handler k=t GPIOO0 & 0 it
0x00000084 PORTO_1_Handler k=t GPIOO0 & 1 it
0x00000088 PORTO_2 Handler 5 GPIOO0 & i 2 H it
0x0000008C PORTO_3 Handler 5 GPIOO0 & i 3 H it
0x00000090 PORTO_4 Handler = GPIOO0 i 4 H ik
0x00000094 PORTO_5_Handler = GPIOO0 i 5 H ik
0x00000098 PORTO_6_Handler A GPIOO0 ' 6 b
0x0000009C PORTO_7_Handler A GPIOO0 &1 7 ik
0x000000A0 PORTO_8_Handler Y=t GPIOO0 & i 8 Hlbr
0x000000A4 PORTO0_9 Handler k=t GPIOO0 & i 9 it
0x000000A8 PORTO_10_Handler 5 GPIOO0 il 10 H i
0x000000AC PORTO_11_Handler w5 GPIOO0 & 11 Hr ity
0x000000B0 PORTO_12_Handler 5 GPIOO0 & 12 ik
0x000000B4 PORTO_13_Handler 5 GPIOO0 & i 13 ik
0x000000B8 PORTO_14_Handler T GPIOO0 & i 14 ik
0x000000BC PORTO_15_Handler T GPIOO0 & il 15 ik
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A
e
N

|

3.8 Cortex-M3

3.8.5 BahER

3.8.6 B ) B

3.8.7 ERF &%

DS871-1.03

FEF IS EL N ARM FEFF A A7 RN B SR HTHIARE, JF HARERIE
RE R WAL B RE o, BALIA R AR AR E

TR PP IR 3L T UART JH B RSl , XMr5 5 PC Bl
TIEAE . R SRR IR B (B RE U0 N Pl

o LHEN, HEANELIH W AEERE T AR INE S,

o N E UARTO BAr R FIEHI A8, NAREMIZNOE B A E MR E;

e 53] Flash In#Eith FFEFHUT, WA, Timer0 i1k, Timer1 il
N,

o T\ Ox4(EOP)KL T,

48bits HIF A1 BT AR B & AE ITM o, HHERER(ERE(S 5 TRCENA #E4T
[1#ZE M AE, TRCENA /& DEMCR % {74 15 24 £, /& Cortex-M3 b3 &3
IR BB DWT A1 ITM 4 RIAERESS 5o IR RN A2 R X e o IR 8
BT AR IC A

3-30 DEMCR 7588

DEMCREF77 5%
31 ‘ 25 2423 20(1918 17 16|15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENAA MON_REQJ VC_HARDERRJ
MON_STEP—— VC_INTERR——
MON_PEND VC_BUSERR
MON_EN VC_STATERR
VC_CHKERR— |
VC_NOCPERR——
VC_MMERR
Reserved
VC_CORERESET
ey

TRCENA 3 DWT 1 ITM 4 R a5 2.
e 0: DWT FIITM AffifE;
e 1. DWT M ITM {&fE.

GW1NSE-2C/GW1NSE-4C 2814 N ik T W/ [F25 FIbn e 2 15F &8 TimerO
H Timer1, T L@ APB1 & 2R 3E 47 3% /35 1] o

Timer0 1 Timer1 /2 32bits R85, ST

o YiHHUE Y 0 BB A B A K55 TIMERINT HZERC & Wis R ar
f7-a% INTCLEAR |, 1 Irii K{5 5 — B ORSFA 2L

o DM AMIE S EXTIN FENTHEER A RE(E S, 4 EXTIN B 0 48 1
(1 Bk A58 e A 2
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3.8 Cortex-M3

RIS TR 0, FF H RN B7EE B L — R R WeREs, A4
Wk S E N 15
MM EIN EXTIN VE I8 i, B EhaR oA 20 F i el —2F,
KA EXTIN B E L MR ZF A48 KA, A e & it iig

Timer0: EXTIN A% H:5] GPIO[1];
Timer1: EXTIN f#i%$#:%] GPIO[6].

3-31 Timer0/ Timerl Z5434EH

PCLK —— |
PCLKG ——»|
PRESETn——»|
PSEL—P|
PADDR[11:2] —|
PENABLE — |

PWRITE >

A

Reload value

Edge detection

A Decrement

CTRL[2]

A

PWDATA[31:0] — |
PREADY —J»!
PSLVERR —J
PRDATA[31:0] ——»|

ECOREVNUM[3:0] ——|

32hits down
counter

Val==1

Synchronizer

EXTIN

» TIMERINT

A

DS871-1.03

»

Timer0/ Timer1 ZF 745 W1 F £, Timer0 il >y 0x40000000,
Timer1 %132y 0x40001000.
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%% 3-9 Timer0/ Timerl HF8%

2 Fx Ak wEs | K8 fr%E | BALE Eiti3u

m:%ﬁ%¢%ﬁ%
- : A NI E 5

CTRL o000 % |40 0 A
[0]: fRE(ES

VALUE 0x004 s | 32 0x00000000 MR EUE
s, SRR EUA

RELOAD 0x008 BE | 32 0x00000000 EIIE LR e S e o [
fraH

ot man | 0x00C s | 0x0 0]: EH AN, 51BN

PID4 0XFDO Hig |8 0x04 AN ID A7 e 4

PID5 0XFD4 Rk |8 0x00 4N ID FA7A% 5

PID6 0XFD8 Rig |8 0x00 4% ID FFA74% 6

PID7 0XFDC Rk |8 0x00 A ID FATRS 7

PIDO 0XFEO Hig |8 0x22 A% 1D ZA7EA% O

PID1 OXFE4 Hig |8 0XB8 A% ID FAFHE 1

PID2 OXFES8 Hig |8 0X1B A% ID FAERE 2

PID3 OXFEC Hig |8 0X00 A% ID FAERE 3

CIDO 0XFFO Hig |8 0X0D 4% ID ZFA7F5% 0

CID1 OXFF4 HRig |8 0XFO HAF 1D FFA7FE 1

CID2 OXFF8 HRig |8 0X05 HAF ID A7 2

CID3 OXFFC Rk |8 0XB1 At ID A7 3
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3.8.8 UART

GW1NSE-2C/GW1NSE-4C 3 FAb PR 28 RGNk T > UART
(UARTO f1 UART1), LB APBA 28 idt4Tdsml Ry, SRk
PR A 921.6Kbits/s .

UARTO 1 UART1 3CHF 8 (i Bdls A 1 fnfs ibir, ANSCHRFRER A .
[ 3-32 APB UART Buffering

You can write a new character to the write buffer
while the shift register is sending out a character

A 4

ﬂbuﬁer Shift register TXD
A A

4

TX FSM

Baud rate

APB "l generator
interface

Read buffer Shift regiszki RXD

A

he shift register can receive the next character
while the data in the receive buffer is waiting for

the processor to read it

UARTO F1 UART SZHr il ili=, 4 CTRL[GI IR E N 1 B, HATHL
PEAE A P B W S s — 07, XFERT DAERIE 0 BRI RIEE R . X4
APB fa il 2] UARTO #1 UART1 A 2 ds R IERF R [EIRF, APB #: 1 S22 Kk
“OK™ N, ANEEBEstsy 7EMHEE UART 2007, S 50 B ISR 3547
2 BAUDDIV,

BAUDTICK i 45 2 & P e R 1 16 1%, 1] LUfd A IXANME S B 7R [l 35
PR KA UART 5. CTRL[O VS A GE15 5 TXEN, 24 UART 4
Remst, A LA AME S 11O #4y UART B Hi

IR ZETA7 28 STATE A2 A7 HURAS F T 3K shias HH rh i SR 15 5
B, I BRZE AR R A TT DTS v A Wi R, T R HE A W SR AT DL
% STATE " 2847 HIR A

22 UARTO Al UART1 (I & 743 ik , UARTO ZE 341k 7y 0X40004000,
UART1 &3l 0X40005000.
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3% 3-10 UARTO/UART1 5528

SR bt mfs | KM % | BAME b
8 N i ¥E

DATA 0x000 s |8 0x-- PSR i s
ROEREN R IE

[3]: #ZAfrmtt, 5 15k
[2]: KiEZArm, 5 1R
[1]: B A wHbRE, A
[0]: JIEZEAF bR, Hi%

STATE 0x004 w4 0x0

[6]: EliREi, HAEREMA

T

[5]: Uiz th i (e
. [A4]: R b R

CTRL 0x008 iEWiE 7 0x00 [B]: BT RS

2] RikAi AL

[M]: Belkcfae(s e

[0]: Kikflifss s

1
—5‘
=1

[3]: o AW, 5 175K
INTSTATUS/ . [2): RiEwH W, 51 ER
INTCLEAR | 0X00C s 4 0x0 [1]: #lohn, 5 17E%
[0]: AiEHWr, 5 1R

!

[19:0]: PRFHR P A AFAT, /b

BAUDDIV 0x010 /s 20 0x00000 5 16

PID4 0XFDO Rk |8 0x04 A ID i A7e 4
PID5 0XFD4 HRig |8 0x00 AN ID ZA7A% 5
PID6 0XFD8 Rik |8 0x00 4 ID 745 6
PID7 0XFDC Rik |8 0x00 AN ID FATRS T
PIDO O0XFEO R 8 0x21 4h% 1D FAFas 0
PID1 OXFE4 R 8 0XB8 A5 ID A7 A 1
PID2 OXFE8 Hig |8 0X1B AN ID A7 RS 2
PID3 OXFEC Hig |8 0X00 AN ID FA7A% 3
CIDO OXFFO HRig |8 0X0D At ID 54745 0
CID1 OXFF4 HRig |8 0XFO HAF 1D FFAFE 1
CID2 OXFF8 Rik |8 0X05 HAF ID A7 2
CID3 OXFFC Rik |8 0XB1 At ID A7 3
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3.8.9 FI M

GW1NSE-2C/GW1NSE-4C 8 ib B 2% R4t N ik 7 — > Watchdog.
AL APBA S 2B T A 1)

Ees T A 32bits MIEIR TS, W E R A A4 WDOGLOAD
BEAT LG o

Watchdog #Ee 4= 4 dh k{55 WDOGINT, F1H F i & i BUE A %
i d RE(S 5 WDOGCLKEN Jy s Hi A 2%, Watchdog -4 88 78
BN BRI LR . Watchdog Ml b5 5, I 24 50E R 0 i 7=
A i SR 55 WDOGRES. £ 8 WDOGCLK )~ — AN 8 & 3, B2
A7 % WDOGLOAD B hn#k 2013 gs b, 4kaedbar F—wadykit- 3.

MNRG KA RS, Watchdog H T4 R E MG S, RAE—FhixfF
ARG E 75, tetn, WRPWHE S RE R, B TR Es N — ikt
%) 0, H4 Watchdog H B ENMNEMES, HTRAKEN

Watchdog #:4E 77 20an T K s :

3-33 Watchdog ¥/

Count down Counter reloaded
without and count down

— T reprogram — ~~.without reprogram _— T
/ Watchdog is \ / Counter reaches\ [/ Counter reaches\)

> R

(\\ f)io?fanji]qvi(j/ / / \\\7% Zero ) / \\\ zero ) /

L

If the INTEN bit in the If the RESEN bit in the
WDOGCONTROL register is set WDOGCONTROL register is set
to 1, WDOGINT is asserted to 1, WDOGRES is asserted

Watchdog %772 i N & fizx, Watchdog 3 141k >A 0x40008000.
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3 3-11 Watchdog H7#55%

45 Pl S T o T g
WDOGLOAD 0x00 wIE |32 OXFFFFFFFF | Watchdog /in# 75 17 %%
WDOGVALUE 0x04 R |32 OXFFFFFFFF | Watchdog i1 $ff 27 /7 %

Watchdog % 1| %7 17 2%
WDOGCONTROL | 0x08 wEs |2 0x0 [1]:

[0]:
WDOGINTCLR 0x0C REg |- 0x- Watchdog 1 Wi Bk 25 47 %
WDOGRIS 0x10 Hig |1 0x0 Watchdog b— X WRIRAS % A7 4%
WDOGMIS 0x14 Hig |1 0x0 Watchdog 1 WriR# & 77 2%
WDOGLOCK 0xC00 | B/5 |32 0x0 Watchdog 417 &5 17 #&
WDOGTCR OxFOO | /5 | 1 0x0 Watchdog Wl i 4% il &7 47 2%
WDOGTOP OxF04 | HE |2 0x0 Watchdog il i t 15 B &7 77 4%
WDOGPERIPHID4 | OXFDO | Hiz |8 0x04 HME 1D FF AT 4
WDOGPERIPHID5 | OXFD4 | HiE | 8 0x00 HME 1D FF A7 5
WDOGPERIPHID6 | OXFD8 | Hik |8 0x00 4M& ID B A74% 6
WDOGPERIPHID7 | OXFDC | HiE | 8 0x00 YK ID FF AR 7
WDOGPERIPHIDO | OXFEO | Hi |8 0x24 A% 1D %178 0
WDOGPERIPHID1 | OXFE4 | HiE |8 0XB8 HME 1D FFAEEE 1
WDOGPERIPHID2 | OXFE8 | Hiz |8 0X1B 4% 1D A7 AR 2
WDOGPERIPHID3 | OXFEC | Hiz |8 0X00 AMEEID Z 7R 3
WDOGPCELLIDO | OXFFO | Hiz |8 0X0D Y ID L0
WDOGPCELLID1 OXFF4 | Az |8 0XFO YA 1D ZFA7AR 1
WDOGPCELLID2 | OXFF8 | Hiz |8 0X05 AT 1D 7S 2
WDOGPCELLID3 | OXFFC | Hiz | 8 0XB1 11D %1758 3

3.8.10 GPIO

GW1NSE-2C/GW1NSE-4C 28t Hias R gtilit AHB &4k 5 GPIO
HGEE, GPIO fHuEES] FPGA. GPIO 3 16bits 3@ 1/10 Thig, H
Al gmFE R A T RE, AT ARG B GPIO FAF— 7 F ok = A= v e
57 HE 5 S R 45 FH kAR
R G B AT Ay SR A B T R
MHST P 25 A7 7 0 BRD IR A R 1) 25 A7 e s hE ORAIE T 2R FE 22 4

GPIO FFf7#8 W N &P, GPIO ZHilil >y 0x40010000.
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% 3-12 GPIO 558
L5 Fhtmfs | 2RA A XA ik
DATA 0x0000 w5 16 OX---- [15:0]: ¥ 2577 2%
DATAOUT 0x0004 EWiEt 16 0x0000 [15:0]: FudEd i &5 fEas

[15:0]: HH et E
5 1: B {EREA R
OUTENSET 0x0010 s 16 0x0000 5 0: HH{ERELA
B B9 A
5 0: {55 A

OUTENCLR 0x0014 ISkt 16 0x0000 [15:0]: & R4 fFRE

[15:0]: AliEFEINAER B
= 1. ¥%E ALTFUNC
ALTFUNCSET 0x0018 55 16 0x0000 5 0: A% E ALTFUNC
£ 0: GPIO {E4 /0
i 1. ALTFUNC Zhag

ALTFUNCCLR 0x001C is9icH 16 0x0000 [15:0]: WL FEThRETHS bk

[15:0]: Ik {ERE R &
51 WE TR
INTENSET 0x0020 EWES] 16 0x0000 50: ANEEFWEE
B2:0: AN RE BT
1 IbERE

[15:0]: it RETE R
51 JERRF TR
INTENCLR 0x0024 IEWAS] 16 0x0000 5 0: NGk W
B2 0: BT REATE R
B2 1 I AR R

INTTYPESET 0x0028 SEWkE 16 0x0000 [15:0]: Al s
INTTYPECLR 0x002C ISkt 16 0x0000 [15:0]: H Wiy kR
INTPOLSET 0x0030 ISWk= 16 0x0000 [15:0]: bkt E
INTPOLCLR 0x0034 IS 16 0x0000 [15:0]: HIBTAR P Bk
INTSTATUS/ - B BRSP4 2
INTOLEAR 0x0038 SWE= 16 0x0000 B 1 e

0x0400- o ~
MASKLOWBYTE OXO7EC BEIE 16 0x0000

0x0800- o )
MASKHIGHBYTE OXOBEC EWE= 16 0x0000

0x0CO00- ~ B ~
Reserved OXOFCE Reserved
PID4 0XFDO Hi 8 0x04 Y% ID FAERE 4
PID5 0XFD4 Hi 8 0x00 Y% ID 1725 5
PID6 0XFDS8 ik 8 0x00 % ID B A 6
PID7 O0XFDC ik 8 0x00 S5 ID B AERs 7
PIDO OXFEO i 8 0x20 S ID FAEHe 0
PID1 OXFE4 i 8 0XB8 S ID 7S 1
PID2 OXFES8 ik 8 0X1B Y% ID FAERE 2
PID3 OXFEC ik 8 0X00 S ID FA7ES 3
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E2X S bkt | SRR fr%e | BAE ik

CIDO OXFFO W 8 0X0D A 1D Z /745 0
CID1 OXFF4 R 8 0XFO LA 1D A7 1
CID2 OXFF8 R 8 0X05 AT 1D F A7 2
CID3 OXFFC Rk 8 0XB1 M ID T3

3.8.11 kim0

DS871-1.03

Cortex-M3 A FEE8E & — ANMRR VT M #E 0, B3 JTAG #2081 TPIU #
[, XA D #GEE 3] FPGA. JTAG V17 M3 454 IEEE1149.1 Il
U EE AR WS SUR T EEE T ELY AY Tt

JTAG-DP 11}
o JTAG-DP IRZAHL

Oy R

He 3k

I3 B =R 2k

o EAFAes (IR) FMIAHRH IR F45%5E, kW] JTAG A4 11 ATk 1) %
BTN
o HuEAE e MIAHICH DR Ha4%E, MhA15 JTAG-DP ¥ A e i .

3.8.12 A 7FRRE

& 3-34 7ZBRES
OXFFFF_FFFE
SCB
Reserved OXEQ00_EDOO
NVIC
System . 0XE000_E100
Control SysTick
Space OxEOO0O_EO10
L 0 0000 SCS
Reserved 0xE000_EO000 GPIO
For External
Devices
0xA000_0000 Watchdog
Reserved
For External UART1
SRAM
x6000_0000 UARTO
Peripheral
0_0000 Timerl
Reserved
0x2000_4000 .
SRAM 0x2000_0000 Timer0
Reserved
0x0002_0000
Code flash

0x0000_0000

0x4001_1000

0x4001_0000

0x4000_8000

0x4000_5000

0x4000_4000

0x4000_1000

0x4000_0000
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3.8.13 im 5 SHEiA
% 3-13 Cortex-M3 ig {55
i 1 4 K J7 1A iR
BRI AL S
FCLK LIPN IR RS
PORESETN LIPN SR
SYSRESETN LIPN RGHEAL
GPIO {55
IOEXPOUTPUTO [15:0] fi GPIO #ij
IOEXPOUTPUTENO [15:0] e e GPIO i ffifg
IOEXPINPUTI [15:0] LETPAN GPIO #i A\
UART {55
UARTOTXDO fin o UARTO Ki%(55
UART1TXDO fiy UART1 Ki%f55
UARTOBAUDTICK fe e UARTO 45 i
UART1BAUDTICK fe e UARTO 42 i
UARTORXDI LIPN UARTO U f5 5
UART1RXDI PN UART1 BIl(5 5
AHB Lite TO SRAM {55
MTXHRESETN fei SRAM EfifE 5
SRAMOADDR [12:0] i SRAM i3 5 Hiik
SRAMOWREN i SRAM 5 i R
o DATA fith | SRAM HAKE
SRAMOCS B SRAM H ik (55
SRAMORDATA TP SRAM i3 H Hf
AHB Lite TO Flash #1155
TARGFLASHOHSEL it Flash f&5iik #1555
TARGFLASHOHADDR [28:0] it Flash &4 5 Hidik
TARGFLASHOHTRANS [1:0] it Flash &4 251y
TARGFLASHOHWRITE i e Flash f&4u 3 5 1 e
TARGFLASHOHSIZE [2:0] fi Flash &% 54 £ 5
TARGFLASHOHBURST [2:0] fi Flash fEfi R K KE KR EE S
TARGFLASHOHPROT [3:0] fii Flash i 4742 i 25 7Y
TARGFLASHOMEMATTR [1:0] fii Flash f& %M 17 & 1
TARGFLASHOEXREQ i Flash &5t 515K
TARGFLASHOHMASTER [3:0] i Flash &4 3 WLk ¢
TARGFLASHOHWDATA [31:0] i Flash f&%u5 N ¥4
TARGFLASHOHMASTLOCK i Flash &5 8 € (5 5
TARGFLASHOHREADYMUX fig Flash 1% 5¢ i
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DS871-1.03

ity 1 44 5 paai iR
TARGFLASHOHAUSER i Flash f&%iH 7 1325 Hidik
TARGFLASHOHWUSER [3:0] i Flash &% H 7 5 N¥dfkE
TARGFLASHOHRDATA [31:0] LN Flash &4z H #oif
TARGFLASHOHRUSER [2:0] TP Flash 1% H i3z £ s
TARGFLASHOHRESP LIPN Flash £ AL 57
TARGFLASHOEXRESP LIPN Flash & i 5 i 3
TARGFLASHOHREADYOUT LN Flash f& % 56 iR 155 5
AHB Lite TARGEXPO ¥ @ #: 115 5

TARGEXPOHSEL i I R ES
TARGEXPOHADDR [31:0] i P AL S Motk
TARGEXPOHTRANS [1:0] fi HH T ALY
TARGEXPOHWRITE iy P B ALH S R
TARGEXPOHSIZE [2:0] fe e N TR E T AN
TARGEXPOHBURST [2:0] i TR R R B E
TARGEXPOHPROT [3:0] i I RAER R RES
TARGEXPOMEMATTR [1:0] fi o AR N A7 B M
TARGEXPOEXREQ i ¥R AR 51 R
TARGEXPOHMASTER [3:0] fi HH R LIRS
TARGEXPOHWDATA [31:0] fi HH RS N
TARGEXPOHMASTLOCK fii H, AL E(S 5, AT bit band
TARGEXPOHREADYMUX fii H, T AR 0 56 B
TARGEXPOHAUSER i ¥R AL S Rk
TARGEXPOHWUSER [3:0] i AR P 5 N
TARGEXPOHRDATA [31:0] LETPAN TR A s th o
TARGEXPOHREADYOUT LETPAN T RAL R e R S 5
TARGEXPOHRESP LETUAN TR AR LI B
TARGEXPOEXRESP LETUAN TR AR e B
TARGEXPOHRUSER [2:0] TP TR AR P s A
AHB Lite INTEXPO ¥4tk 4 % 1

INITEXPOHRDATA [31:0] i WA e A& s th 254
INITEXPOHREADY fign o WY R IEE TR E S
INITEXPOHRESP i WIS AL e J3
INITEXPOEXRESP i WITEACY AL ik o g 7
INITEXPOHRUSER [2:0] fi HH, WIEAY AL 4 - o 3
INITEXPOHSEL LETUAN WY AL ik 15 5
INITEXPOHADDR [31:0] LETDAN VI AL 4 e 'S Hidik
INITEXPOHTRANS [1:0] PN VIt AL 4 1Y
INITEXPOHWRITE LN WILEA T AL S 5 (i Re
INITEXPOHSIZE [2:0] LN WY A& S 1 5
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ity 1 44 5 paai iR
INITEXPOHBURST [2:0] LETPAN WIS BB R K R R E
INITEXPOHPROT [3:0] LETPAN WY AL S ORGP 25 1Y
INITEXPOMEMATTR [1:0] LN WIEAY AL S N A7 B 1
INITEXPOEXREQ LN WIEAY AL it 5 K
INITEXPOHMASTER [3:0] LIPN WILEAY ek E AL
INITEXPOHWDATA [31:0] LIPN WY et 5 5 N8
INITEXPOHMASTLOCK LN WG AR EN LR DUE S 5
INITEXPOHAUSER LN WILEAY AL 4 525 ik
INITEXPOHWUSER LN WIEAY AL S H 5 N
APB £ M55
APBTARGEXP2PSTRB [3:0] it APB &5 ik 18
APBTARGEXP2PPROT [2:0] it APB &4 R4 R E 5
APBTARGEXP2PSEL it APB &8 MHLIE R (E 5
APBTARGEXP2PENABLE it APB &4 I 55 AN 1A
APBTARGEXP2PADDR [11:0] i APB 8155 bk
APBTARGEXP2PWRITE it APB &85 1 g
APBTARGEXP2PWDATA [31:0] i H APB &% 5 N4
APBTARGEXP2PRDATA [31:0] LT APB & i H s
APBTARGEXP2PREADY LTI GRS TN S EVA(S
APBTARGEXP2PSLVERR LTI SLVERR /i 3
ARG AL RAE S

s T
JTAG It 15 |
DAPTDO it JTAG #datn
DAPJTAGNSW i i 1'b1, JTAG #ixk
DAPNTDOEN LTt JTAG Hdfa fan th & 26145 5
DAPSWDITMS LTI JTAG IR&EH
DAPTDI LN JTAG A
DAPNTRST LN JTAG S1if55
DAPSWCLKTCK LTI JTAG I8 {5 5
TRACE # M5
TPIUTRACEDATA [3:0] it Trace %t £
TPIUTRACECLK it Trace i Hi i £
HTiE KRG 5
USER_INTO LITPAN Flash %% F1#riF K
USER_INT1 LN Flash 7% K
AR A B |
INTMONITOR i | GPIO FI APBY AbRTITS I |
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3.9 USB2.0 PHY
3.9.1 $Fi¢ 8Lk

3.9.2 i O X E2BIESHiA

DS871-1.03

GW1INSE #7%1% 4 FPGA i Witk USB2.0 PHY, HREEMEIALNT -
e 480Mbps #Ei# %, A USB1.1 1.5/12Mbps i##

o HIHEIH
o Atk

USB2.0 PHY #dtufE UTMI+digital A1 UTMI+AFE(Analog Front End),
T TR USB #2481 USB PHY

%% 3-14 USB2.0 PHY ##O{ES

Uity 1 44 F4¢ JE | R
FRSOR R 3% I A5 5
CLK o BE A7 % v 8bit: 60MHz
a7 55 N 16bit: 30MHz
RESET | "hifES, mAEN
e LGS
2'b00: HS L4
XCVRSEL 2b01: FS L4
2'b10: LS 1&%
2b11: £ FS Mk L ki% LS 1, siE#ElLS &
Lk PR
TERMSEL | 0: HS &iiifdifie
1: FS &im{fife
SUSPENDM | HES
RSO 2R BRI S
2’b00: SEO
LINESTATE[1:0] 0 2b01: "JIRA
2b10: 'KARZ
2’b11: SE1
PR R G S
2'b00: 1EH#AE
OPMODE [1:0] | 2'b01: JCIKzh
2'b10: AMERENIETE A NRZI Zwfith
2'011: ANHBNF=ETF A AEE RS S A
DP IO | USB ¥l & #
DM IO | USB %% i
DATAIN[7:0] | {i 8bit USB & ik i N\
DATAIN[15:8] | 15 8bit USB ik H#Eti A\
TXVLD | le 8bit KIXHIEERE(S S, DATAIN[7:018UE A 23~ s
TXVLDH | E gbit RiEBIEH AL S, DATAIN[15:8|5¥E A Ride =
TXREADY 0 RIEBEHER SE RS 5
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it 1 44 R

ik

DATAOUTI[7:0]

X 8bit USB 2 o4 i i

DATAOUT[15:8]

71 8bit USB 2l 5 dk 4 H!

RXVLD

ik 8bit LW EIE A AL 15 5, DATAOUTI[7:015¥E A Rtk

(Ehe]

RXVLDH

= 8bit W fliRe 55, DATAOUT[15:8) ¥l A &kt

ENCE

RXACTIVE

BWCRE S T, RS EBCRESHL S a2 [F 225 5 IF
HE -

RXERROR

B RIE NG S, TR R R

IDPULLUP

AL 1D LR A fERE, A AL

IDDIG

AL R AR R
0: mini-A
1: mini-B

SESSVLD

A/B AME Il S A R
0: Vbus <0.8V
1: Vbus > 2V

VBUSVLD

F87~ Vbus HL T2 A %K
0: Vbus <4.4V
1: Vbus >4.75V

ADPSNS

$87~ Vbus L&
0: Vbus <0.2V
1: Vbus > 0.55V

ADP_PRBEN

ADP R4t L 2 fEfS 5
1: figE
0: ARk

ADPPRB

¥67~ Vbus &
0: Vbus <0.6V
1: Vbus > 0.75V

CHARGVBUS

Vbus 78 HLIERENS 5
0: A7EH
1: G B 7EH

DISCHARGEVBUS

Vbus i HL {3 RERS 5
0: AU
1: R A BH R

DPPD

DP £k 15K BRU T f o BH A REAS 5
0: B T E3 DP
1: A T H%ESR R DP

DMPD

DM £ - 15K Wil T i B FEAE RE 15 5
0: ¥ NHLHFHIZERS] DM
1: H NhrHFLZERE] DM

HOSTDIS

AMER S IEETE RS, R4 DPPD fil DMPD H 1
FIRHE I E 54 B

0: AHMHW & IEH:

1: A IR A& T

TXBITSTUFFEN

&7~ DATAOUT(7:0 H b i #edfs fr S 78 2 A e
0: AMEREAIIHTE
1: fEREAIATE

TXBITSTUFFENH

57~ DATAOUTI[15:8]ui I - [ $idis o 3 76 /2 7515 g
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3 Hffr e

3.9 USB2.0 PHY

DS871-1.03

i 11 44 R Jm | R
0: AMfRefIIEAR
1: flREIHA ‘
TXENN | A FS}SSERIAL N A B AR AT AR RS
IRHPA R
TXDAT | W45 FSLSSERIAL N 1 B A B XL, 475
TXSEO | N4 FSLSSERIAL N 1 B A H R, s #im i 0
RXDP o N FSLSSERIAL A 1 B AH R, HdE#EIR
RXDM o} N FSLSSERIAL 4 1 B A HRL, HdE#EIk
RXRCV o N FSLSSERIAL 4 1 B A H L, HdE#EIk
VBUS IO | VBUS {55
ID | ID 5%
XIN | RN, X 12MHz~24MHz
XOUT 0 PR A HY
REXT | 1%FE 5 12.7K T4 HfH
INTCLK | i1 SoC 2L i {5 5
CLKRDY o P PLL 558 Th
CLK480PAD o i () 480MHz I
Hifi (SCAN) 55
SCANCLK | P AR P E 5
SCANEN | R E S
SCANMODE | HEALRE S, mAK
TRESETN | PR AEAE S, KA
SCANIN1 | RETEETTIN
SCANIN2 | EREL L TTN
SCANIN3 | EREL L TTN
SCANIN4 | EREGE 2PN
SCANIN5 | EREGE 2PN
SCANING | ERE L2 N
SCANOUT1 0 F S
SCANOUT2 o P B
SCANOUT3 o P B L
SCANOUT4 o A FE S
SCANOUT5 o R
SCANOUT6 o R
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3 LA

3.10 ADC

% 3-15 USB2.0 PHY &%z

CAC LAY L =)
DATABUS16_8 1: 16bit £ HEAL %8, N85S CLK 2 30MHz
0: 8bit H#Efr5, WH4h{E S CLK i 60MHz
ADP_PRBEN ADP REF b st fE 5 5
TEST_MODE[0] BIST Mk i fef5 =
BIST ik
2’b00: =i# BIST #x
Eg—mgggm 2b01: 43k BIST fis
- 2'b10: {Ki# BIST izl
2’b11: FSBUS BIST #4218 10 E s
0: 8bit {7 % BIST
TEST_MODE(Z] 1: 16bit {7 5% BIST
0: BF B3 BIST
TEST_MODE[3] : BLFEIEA BIST
HSDRV1 mﬁi%[zhﬂﬁfms, IE 5 B E N G
HSDRVO FOEIRE RS, I R A S P
e ERes
CLK_SEL 0: AMHAHHR XIN/XOUT
1: SoC W #BES % INTCLK
T, Mo s%, BiAE 0
0: 1434
1. 22H
M[3: 0] 2: 294
3: 34040
15. 15 434
FFIR, N RS, BRiAE 6'b101000
Y2 7 63
0fn1. 25/
N[5: 0] 2:2 A
3: 3434
éé""éé .
AT, BAEERERES, BN 40uA
2'b00: 30uA
C[1: 0] 2’b01: 40uA
2’b10: 50uA
2’b11: 60uA
Fﬁﬂﬂ R, BRAEO
FOC_LOCK : PSS PLL A%
s BUHES B A E R
3.10 ADC
3.10.1 4R

DS871-1.03

GWINSE #7%1|% 4 FPGA /= i W SR 1 —

THJE Hm 12bit SAR

52(76)




3 LN A 3.11 g

PR s, 2 —RIIAE, RN, sl PERER) T ADC.
ENASTEREUR »

o EA: H K 1IMHz
e Zi&julf: >81dB SFDR, >62db SINAD
o ZiMEVERE: INL<1LSB, DNL<0.5LSB, Jkf4

3.10.2 i A5 S

% 3-16 ADC B OES

i 1 44 R Jim | R

CLK | RS S, IR folk K T4 T 16 M5 IR

HONR B 16MHZ

PD | HHEES, ZESHEN1E, #@Ho
SoC | KEEAE, &A% 1MHz
S[2: 0] | WIEIERE S

CHI[7:0] | JAGGERIER L VRN

EOC o e

B[11: 0] 0 A/D g 5
= 3-17 BB FERESR

S[2: 0] RPN B E

3'b111 CH[7]

3'b110 CHI6]

3'b101 CHI5]

3'b100 CH[4]

3'b011 CHI3]

3'b010 CH[2]

3'b001 CHI1]

3'b000 CHIO]

3.11 Bt

B A TR S A 25 FPGA EtERE RN H 2R EE . GWINSE #5124
FPGA 7= it 7% H 4 Rt M 4% (GCLK), B i B84 1 fr e i
7 GCLK %, iS4t T ik Ik b HCLK %R . b Ab, i $R 4L T BiAH 3R (PLL),

i b
FLUEE, ES% UG286, Gowin Il JE(Clock) /2 F5H .
3.11.1 £ /T §hpsg

GCLK 7t GWINSE %414 FPGA 7= i % R R 04, L. R
MNGIE, D FIEHEEE 8 4~ GCLK M%% . GCLK (1] it it i 4045 & FH (st
P N BT RN S 38 A 28 BT IR, A A 2 B IO i N BT BB o8 I IR I 1 B
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3 LN A 3.11 g

3.11.2 §itEER
B ER 2 —Fh R s b B B, TR BAE R (PLL, Phase-locked Loop).
I AR5 N 225 1 25 5 18 A B N 1R 3 18 5 AR FAE A
GW1INSE %144 FPGA 7= i1 1) PLL B ERE s HL At m] L2 & 1R I b 45
R, BB AR IS E0R] LR AT e P 400 2 15 8 (15 RN 43 3« AEASE 1 4
b 7S LR B 2R T R
PLL AR 1) 25 MIAE B an B 3-35 oo
3-35 PLL ~"EE

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

6 {6
. LoCK

Detector L LocK
CLKIN > » IDIV —>|
PFD >
> CLKOUT
+ —>» VCO —>» VCODIV >
ICP
CLKFB [ >+ L
> CLKOUTP
FBDIV —>| <«— LPF »—» PS&DCA >
y y > 13
N DIV > CLKOUTD3

FBDSEL[5:0] >4
:F4+ SDIv +E%
" > CLKOUTD

| | Ja / Ja

D00

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 SN2 3.1 M
PLL 3 € X nER 3-18 Fizn.
F 3-18SPLL IR OEN
i 11 42 FR =R ik
CLKIN [5: 0] LN ik PN
CLKFB LD LR TN
RESET TP PLL &3 &AL
RESET_P LN PLL Xy (Power Down) {55
IDSEL [5: 0] LN A IDIV AE, J5HE 1~64
FBDSEL[5: 0] |#iA AT FBDIV {H, JEH 1~64
PSDA[3: 0] BN BAARALEEH (B TH A %K)
DUTYDA[3: 0] | #iA A S LI (R BRI E 20
FDLY [3: 0] LN CLKOUTP BhAS &R 4% il
CLKOUT H ToABAEAT (5 25 Ll R s g Y
CLKOUTP i AL (5 2 R I b
N K H CLKOUT 5 CLKOUTP 434tk (i1 SDIV
CLKOUTD iﬁﬂﬁ ﬁj\ibj%%$;§%u>
N S H CLKOUT 5% CLKOUTP [ 43 4ttt £h ( B DIV3
CLKOUTD3 | firth SRS, DIV3 0B 5 g 3)
PLL BiEf7s:
LOCK i 1. BUE;
0: 4
PLL &0 e E 5 0] DUE I A5 PLL A0 Bdm N, toa] DL i i e
g LM ERNEES . mEENAE B EEIEE S . PLL B GHE 5]
PLAg AN PLL S 5 B IR AN, 0] DU i g2kt - 10 4 /i s
T BN AE T B B RS T .
GWINSE #7524 FPGA 7= i i) PLL RS H0E =% 3£ 4-20 HifHEE
Rt S8
PLL AP A £ CLKIN JEA T AR P8 CREAIURI 73050, THELA A E
® fcikout = (fekin*FBDIV)/IDIV
® fvco = felkout*ODIV
® fcikoutp = fcLkout/SDIV
® fprp = foLkiN/IDIV = feLkout/FBDIV
Vg
o fokin NHI NI CLKIN 4%,
e feikout N CLKOUT Fl CLKOUTP e g4
e foikouto A CLKOUTD IF4145i%, CLKOUTD iy CLKOUT 4340 Fi i 4
o fero y PFD BAHMR, ferp f/IMEA/NT 3MHZ.
B Al 3 5% IDIV. FBDIV. ODIV. SDIV 45 21| 28 45 % fr it (5 2,
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3 LN A 3.12 K&k

3.11.3 SiRE#h

GW1INSE #5174 FPGA 7= & i s i 8 HCLK 7T LLSZRF 11O 5E Rk
VEREBUE AL, &L T VMR 8 525 B BOE A e D v, ankd 3-36
v

3-36 GWINSE-2C HCLK ~rEE

1/0 BankO
| L |
T
5 Sk
Wl L R L m
3 3
IARE | | .~
B
| L] |
1/0 Bank2
| |ioBank [ | Howk

3.12 K&k

fE% CRU BIBARAM 78, GWINSE #7144 FPGA =i fit 7 R g+
BRRKARIE, EH TR e, BERMSAEmEEENES.

3.3 £ /EEN

GWINSE #4144 FPGA /il & — ML N EREEMMLE, HiL
RPN EZ AR, AT RS DIRD E A 8GR P R E AL, CFU A I/0
R 27 A7 S 220 7T USRS e

3.14 RIEECE

GWINSE %1% 4 FPGA 7=/ 32 f SRAM 4mfE A1 Flash 4mfE. Flash
Y PR AL SZFE - N Flash ZRfEth 37 F 4h Flash %fe, Bb4h, SRR W
DUAL BOOT Ihfg, H P el IRYE B & 75 26 i & 20 & 4 724 Flash
i,

GWINSE &4 % 4 FPGA 7= bk | 3CFPLAHE A ) JTAG EC BB AL
SR B SR I GowinCONFIG FL BRI, HFF£ ik 6 Fifixl:
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. fif#5{43
SCFE JTAG ATAUTO BOOT 3. HEAI BURHE 2 IL UG290, Gowin 7 7/ FPGA
I AL E T
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3 LN A 3.15 A WNEHTR

3.14.1 SRAM %1%

GW1INSE %7%1)%4> FPGA 7= 5 11 SRAM 4ifs, Mk F G HEEH |
B E

3.14.2 Flash 4w#2

Flash 4w & HHC B 3088 /7 080E Fr N Flash B0, FHL S, it 8506 A
W Flash HLG &% 3] SRAM fit & ¥t . 76 _FHS LA Z A0 Wl al DL e et
PERIBCE, XAECE BN “PUdE sh/BEr 537, GWINSE R4 4
FPGA 7= i i S RFAMER Flash ZifE A XAXUS shi s, TH4I8RHE 2 I
UG290, Gowin FPGA />4 4 FE I B F- A

3.15 FA&EIR

GWINSE #%1%4 FPGA F= Wik T — N Wik, F N SRt n]
SRR PR, B RS RTIA £ 5%, MR FE A MSPI ZnfE iR R LT
PR . GWIANSE £ 7144 FPGA 7= i i W fb e Fan AR 504 ik 3-19 Fiior.
%= 3-19 GWINSE-2C K A SRRV H %R

B S B AR A S

0 2.5MHz" 8 7.5MHz 16 15.0MHz
1 5.4MHz 9 8.0MHz 17 17.1MHz
2 5.7MHz 10 8.6MHz 18 20.0MHz
3 6.0MHz 11 9.2MHz 19 24.0MHz
4 6.3MHz 12 10.0MHz 20 30.0MHz
5 6.6MHz 13 10.9MHz 21 40.0MHz
6 6.9MHz 14 12.0MHz 22 60.0MHz
7 7 4MHz 15 13.3MHz 23 120MHzZ2
%!

o [11ERI it A

o [2IFNEH T MSPI ZRfEit

Fr A R dIRIE R DY P st SR ORI YR, B ECE TAES L nTRRS
215 64 PR BRI

AR R ] LLdE s an R AR HE SR fou=240MHz/Param.
H A% Param AL E S8, JulE N 2~128, R E{HE%E.
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4 AR 4.1 TARZAF

S

V!
S VA AR PR A 2% R A 90 B A G o e S AR A R A 2 R S AV el el
WHSE, \nFPUA DRI a0 HRE AL T AR 0F L ARG i o0 T 1% AR .

4.1 TES%H

4.1.1 B HFAKSEE

+ 41 xR KIEE

B2 iR wAME | BOKME

Vce ZH R -0.5V 1.32V

Vcecox I/O Bank HJE -0.5V 3.75V

v LX RRA A Bl L -0.5V 1.98V
oo ) Q&N LS -0.5V 3.75V

Storage Temperature AR -65C +150°C

Junction Temperature ghiE -40°C +125°C
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4.1 TARZAF

4.1.2 #EFTEEE

4.1.3 BiE EHARIER

4.1.4 IR FFY

4.1.5 POR #5t%¥

® 42 HETAENE
E ik H&/ME SN}
Vece ZHE 1.14V 1.26V
LX A #314F 1/0 Bank HLJE 1.14V 1.89V
UX hix A #544 110 Bank FiJ&
UX FRAZRAF 1 Voex 75 K T80 % T Vecox 1.14V 3.6V
Vecox LV i A% 1/0 Bank HiJE 1.14V 3.6V
LX A 144 B e I 1.71V 1.89V
UX A #4144 B H s 2.375V 3.6V
Veex LV A #Al Bh H 1.71V 3.6V
ghim (rlkgr)
Ticom (Junction temperature Commercial operation) 0C +85C
ghiR (Tl gk)
TunD (Junction temperature Industrial operation) -40°C +100°C
!
AN 1 v 1 FELA B 2% UG8T72, GW1NSE-2C #314 Pinout F -
*®4-3 IR EARE
4R it w/ME B IS INE]
CER N S o
TravP (Power supply ramp rates for | 0.6mV/us 6mV/us
all power supplies)
R 4-4 PIHIRFE
B4 ik A /0 7Y RRAE
o N HLIAE
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) | /O 150uA
i N HL IR TDI,TDO,
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) TMS,TCK 120uA
%% 4-5 POR BES ¥
EA S it wR/ME RAE
POR HL &1 Power on reset voltage of Vcc TBD TBD
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4 B 4.2 ESD At
4.2 ESD T4 &€
%% 4-6 GWINSE ESD - HBM
At CS36 QN32 QN48 LQ144
GW1NSE-2C HBM>1,000V HBM>1,000V | HBM>1,000V HBM>1,000V
GW1NSE-2C HBM>1,000V HBM>1,000V | HBM>1,000V HBM>1,000V
#< 4-7 GWINSE ESD - CDM
Atk CS36 QN32 QN48 LQ144
GW1NSE-2C CDM>500V CDM>500V CDM>500V CDM>500V
GW1NSE-2C CDM>500V CDM>500V CDM>500V CDM>500V

DS871-1.03
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4 R

4.3 DC B4

4.3 DC BB S 4514

4.3.1 #HETIEBE DC BSFr4

% 4-8 HFETIFEEA DC B SHHE

EN it 1 wR/ME WAME | RAME
W /0 i NI HL At (Input or 1/O Vceco<VINSVIH(MAX) | - - 210pA
’ leakage) 0V<Vin<Vcco - - 10pA

/0 b HifR
IPu (/0 Active Pull-up Current) 0<Vin<0.7Veco 30pA 1500A
/0 N HL R
Ipo (I/0 Active Pull-down Current) ViL(MAX)<Vin<Veco | 30pA i 150uA
S ARIFAR F P I 4P B2 LU
IBHLS (Bus Hold Low Sustaining ViIN=VIL(MAX) 30pA - -
Current)
SR FF e LTI R AR FLR
IBHHS (Bus Hold High Sustaining ViN=0.7Vcco -30pA - -
Current)
SR FRIC P I o 3 R
IBHLO (Bus Hold Low Overdrive 0sVinsVceco - - 150pA
Current)
SR R P I B LR
IBHHO (BusHoldHigh Overdrive 0=<VinsVeco - - -150uA
Current)
SR LR Al R R ;
VBHT )%T%ﬁﬁﬂﬁ L (Bus ViL(MAX) | - ViH(MIN)
hold trip points)
/0 Hi%
C1 (I/O Capacitance) SpF 8pF
Vcco=3.3_V,_ i 482mV | -
Hysteresis= Large
Vcco=2.5'V,_ ) 302mvV | -
Hysteresis= Large
Vcco=1.8V,
Hysteresis= Large | 152mv | -
Vcco=1.5V,
Vv i NIE ¥ (Hysteresis for Hysteresis= Large | - 94mv. | -
HYST . . . —
Schmitt Trigge inputs) Vceo=3.3V,
e - 240mvV | -
Hysteresis= Small
Vcco=2.5V,
Hysteresis= Small | 150mV ) -
Vcco=1.8V,
Hysteresis= Small | ~ smv. ) -
Vcco=1.5V,
Hysteresis= Small | 4rmv )
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4 B 4.3 DC iU
4.3.2 B7SHR
< 4-9 BSER
i ik ERA | B/ w/ME HRE & NE
lec Core HLUHLL UX fiA | GWINSE-2C | TBD TBD TBD
Vce=1.2V
Veex HL R L TBD
- Vooee3 35 UX fZA | GWINSE-2C TBD TBD
Veox FLIE LI GWINSE-2C | TBD
Voen 5\ UX A TBD TBD
oco /O Bank BRI | )y g | GWINSE2C | TBD 8D 8D
(Veco=2.5V)
Jn#L et Core HELYE HL GW1NSE-2C | TBD
lcc 7 (Vooe1.2V) UX fl A TBD TBD
0 VLA WINSE-2C | TBD
oo | PRI Veo BRI |\ g GWINSE-2C TBD TBD
(Vcex=3.3V)
INER 1/0 Bank HLiE TBD
lcco B (Veoom2.5V) UX fiiA | GWINSE-2C TBD TBD
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4 R

4.3 DC B4

4.3.3 I/O #EFTIEFRH
& 4-10 YO EETIEERG
K HH TR Veco(V) EIANSTRAY Vrer(V)
ROME | BAME | &RME | ROME | BBE | BKE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_|I 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33_li 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 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 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_lI 1.71 1.8 1.89 - - -
SSTL25D | 2.375 25 2.625 - - -
SSTL25D I 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_|I 1.71 1.8 1.89 - - -
HSTL18D_II 1.71 1.8 1.89 - - -
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4 R

4.3 DC B4

4.3.4 Big I/O DC BS54

% 4-11 8% /O DC BS54

SR Vi Vin VoL VO.H loL loH
Min | Max Min Max | (Max) | (Min) (mA) | (mA)

4 4

8 8

I[¥$¥L2§33 0.3V | 0.8V 2.0V ey 04V Veco OV :2 12
24 | 24

02V | Veco02V |01 | -0.1

4 4

8 8

LVCMOS25 | -0.3V | 0.7V 17V ey O Ve 0V T
16 | -16

02V | Vcco02V | 01 | -0.1

4 4

04V | Veco04V | 8 8

LVCMOS18 | -0.3V | 0.35"Vcco 0.65"Vcco | 3.6V 7 12
0.2V Vcco-0.2V | 0.1 -0.1

4 4

LVCMOS15 | -0.3V | 0.35"Vcco 065Veco | 36v OV Veeo 0 AV R 8
02V | Vcco02V |01 | -0.1

0.4V Voco-04V 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65"Vcco | 3.6V 6 6
02V | Veco02V |01 | -0.1

PCI33 0.3V | 0.3*Veco 0.5"cco | 3.6V | 0.1%Vcco | 0.9Veco | 1.5 | 0.5
SSTL33 | | -0.3V| VRer-0.2V VRer+0.2V | 3.6V 0.7 Voco-1.1V | 8 8
SSTL25 | | -0.3V | Vrer-0.18V | Vrer+0.18V | 3.6V | 0.54V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V NA NA NA | NA
SSTL18 Il | -0.3V | Vrer-0.125V | Vrer+0.125V | 3.6V NA NA NA | NA
SSTL18 | | -0.3V | Vrer-0.125V | VRer+0.125V | 3.6V| 040V | Veco-0.40V | 8 8
SSTL15 | -0.3V| VRer-0.1V Vrer+ 0.1V | 3.6V | 040V | Veco-0.40V | 8 8
HSTL18_| | -0.3V| VRer-0.1V Vrert 0.1V | 3.6V | 040V | Voco-0.40V | 8 8
HSTL18_II | -0.3V| VRer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V| VRer-0.1V Vrert 0.1V | 3.6V | 040V | Voco-0.40V | 8 8
HSTLA5_II | -0.3V| VRer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA
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4 B 4.4 AC/HT Ktk
=
4.3.5 &4 /O DC BB S 454
& 4-12 4y /O DC ES 451
LVDS25
4R Eia MRS A 5 TR 5 & N X 1A
LZTDANGENE
Vina,Ving (Input Voltage) 0 - 24 V
PA L ITPNGEEVEN Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 i 235 |V
; \ . . Difference
AN /7\
Vo ﬁ” iﬁﬁ )I\d'] i (Differential Input | gt een the Two | +100 | - : mv
reshold) Inputs
A e Power On or
N i N B (Input Current) Power Off ; ] £10 | pA
A =n 7 H
Vo % 4 = P (Output High Voltage Rr = 1000 ] ] 160 |v
for Vop or Vowm)
A 7
VoL %y I FE P (Output Low Voltage R+ = 1000 0.9 ] ] v
for Vop or Vowm)
% i fy 4 F JE (Output Voltage | (Vor - Vow),
Voo Differential) Rr=1000 250 350 1450 | mV
P S < 0 A F |
AVobp (Change in Vop Between High - - 50 mV
and Low)
Vos {1l %% (Output Voltage Offset) | &% = VoW1 1425 | 120 | 1375 v
Hi o AR {K (Change in Vos
AVos Between High and Low) ) i 50 mv
_ . Vob = OV Pk%
| I LY _ - -
s L HEL i 15 mA
4.4 AC/FF X451
4.4.1 1/0 iRE
® 413 1/0 FiE8H
R 1t B Min Max AL
fimax 10 i KA GW1INSE-2C | - 150M Hz
fmax_Lvbs LVDS & KHi% | GWINSE-2C | - 400M Hz
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4 AR 4.4 AC/TF Itk

4.4.2 CFU FF=4$51%
& 4-14 CFU HFES%
" HEER "
2 Sk = B
Min Max
tLuta_cru LUT4 %EiE(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5 #EIR(LUTS delay) - 1.388 ns
tLute_cru LUT6 #EiE(LUT6 delay) - 2.01 ns
tLut7_cru LUT7 #EiE(LUT7 delay) - 2.632 ns
tLuTs_cru LUT8 %EiR(LUTS delay) - 3.254 ns
B /AL B FF A7 45 i N [A] (Set/Reset to
tsr_cru : - 1.86 ns
Register output)
: D2 5 B 1 '
tco_cru I} 4 1) 25 47 4 i HH I ] (Clock to Register | 0.76 ns
output)
4.4.3 BF$hE0 /O 45t
+ 4-15 IMERFF XM
wik Y 0 oy
N 1 DA
: Min Max | Min Max
Clocks TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay TBD TBD TBD TBD TBD TBD
General I/0O Pin Parameters | TBD TBD TBD TBD TBD TBD
4.4.4 Gearbox FF X454
%% 4-16 Gearbox B # 5%
LR iR AR AL
FMAXipoR 2:1Gearbox fit A f K 324t TBD MHz
FMAXIDES4 4:1Gearbox % N\ e K T A TBD MHz
FMAXIDEss 8:1Gearbox i N\ & K E 5 TBD MHz
FMAXviDEO 7:1Gearbox i N\ & K EHi TBD MHz
FMAXipES10 10:1Gearbox i N\ K F 4 8D MHz
FMAXoppR 1:2Gearbox iy N\ fx K E S 8D MHz
FMAXoSER4 1:4Gearbox fi A\ K FE 50 TBD MHz
FMAXosERs 1:8Gearbox fi A\ K F 50 TBD MHz
FMAXovIDEO 1:7Gearbox % N\ ¢ K T4 TBD MHz
FMAXOoSER10 1:10Gearbox i N K L4 TBD MHz
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4 BRI 4.4 AC/HT Ktk
4.4.5 BSRAM FF X414
3 4-17 BSRAM B FF S
2 fiid BESS | iy
Min Max
BSRAM 1 1 11k / £ 4f 1) I b 20 iy HS A i
tcoap_BsrAm (Clock to output time of read]|- 5.10 ns
address/data)
BSRAM fii t 27 17 & B I B 20 fay H 4 i
tcoor_BsrAM . X - 0.56 ns
(Clock to output time of output register)
4.4.6 DSP <4514
%% 4-18 DSP &
7k fis BESR | gy
Min Max
BN BT AT 2% 1) B P 2 By H 4E B (Clock to
tcolr DsP . , ) - 4.80 ns
output time of input register)
7K BT A7 & B I B 3 46 B 8 1N (Clock to
tcopr_psp . L . - 2.40 ns
output time of pipeline register)
a4 27 A7 4 0 I B 3 6 E I (Clock to
tcoor_psp . : - 0.84 ns
output time of output register)
4.4.7 R A RIRFT X HFE
* 419 FRRIRFESH
ES Ui 1 m/ME HAE RNAE
TR AR
d R L GW1NSE-2C 114MHz 120MHz 126MHz
fmax © ;;}%;8;%)1
mm R A%
(-40 ~ +100°C) GW1INSE-2C 108MHz 120MHz 132MHz
tor i BT A B 43% 50% 57%
topurr B A ) 5 0.01UIPP 0.012UIPP | 0.02UIPP
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4.5 Cortex-M3 HL <514

4.4.8 HitHTFF < FriH
< 4-20 P F NS H
™ R ZFR e/ ME wANE
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ | 600MHZ
GW1NSE-2C
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2 5MHZ 480MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ | 600MHZ
GW1NSE-4C
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
4.5 Cortex-M3 S 4514
4.5.1 DC BS54
= 4-21 BB M
T
G fiid o
w/ME i NH
Ivee VCC H KHR - 100 mA
Ivss VSS £ K HIR - -100 mA
lINJ IR LR - +/-5 mA
4.5.2 AC BBS 454
= 4-22 S
TR
55 i R A
/M i NH
0 30 MHz
freLk AHB i 47 2% GW1NSE-2C
0 80 MHz
0 30 MHz
frcLk APB B8 GW1NSE-4C
0 80 MHz
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4 R

4.6 HI INAF BRI

4.6 A PINFR S

4.6.1 DC BS54

% 4-23 A PIATE DC B S HHE

e i o Fw N
e it YN fF AL
IVCCread Vee BRAF IR - 1.4 mA
IVCCXread | Voox BLHAE LI - 0.6 mA
IVCCprog | Ve S #AE IR - 0.2 mA
IVCCXprog | Veex 5 #1E H i - 2.2 mA
IVCCerase | Vcc HERR#RAE HLI - 0.2 mA
IVCCXerase | Veox #EFRIRIERLIR | - 2.3 mA
libLE-vCe Vcc IDLE H - 10 uA
libLe-veex | Veex IDLE Hiiji - 100 uA
ILi A N L - 0.1 uA
ILo iy HH U L - 0.1 uA
Virer WEEEFASZE | 1.14 1.26 \

WERETFRZE | 1.176 1.224 %

WEEE A2 | 0.94 1.06 \
VVREF1V N

WENEETFAZ)E | 0.97 1.03 %
ViL PN - 0.1*Vce \Y
ViH PN 0.9* Vce - \Y
VoL i AR - 0.1* Vcc %
VoH i R v 0.9* Vce - \Y
trrOG AR [A] - 30 us
tser DB BRI (] - 2 mA
tMeR B R ] - 10 mA
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4 R

4.6 HI INAF BRI

4.6.2 AC BB 4514

* 424 APIRNGERFSH

i " FAk v
(Sie) ik M s LX)
tAS it g ST R[] 2 - ns
tHS Hh 1k OR R [A] 2 - ns
tS 1 RV 6% S ST ] 5 - ns
tH 5 FHHE B PR R B (1] 5 - ns
tDS H 8 ST A 5 - ns
tDH O HE R FFIS [A] 5 - ns
ﬁgR SR U ) :g :z
tHZ =1 FELE OE A2 Ay{I% H~F [ I ] 3 - ns
tAE AE 75 HL - ] 10 - ns
tAEL AE K HLSF I [A] 10 - ns
tAAD BeHRE N AE B AE SEIR A [E] 30 - ns
tAADR [FIECRAS T AE 2] AE ZEIR Y (7] 80 - ns
tTR NVSTR EJHIYJE TBIT EFHAYI A | - 100 ns

1 NVSTR EFH&E] TBIT
L T 0w
TE TUHERRERIET NVSTR ErmmEl | 9 ms

TBIT N R 1]
TE BYUEBRERAE T NVSTR LTRHEE] | 10 ms

TBIT N BT ]
{INVSTRH L;L\I{EUSTR FTHE] AE EFHIEREE | o ) ns
INVSTRL Elﬁ\FEUSTR TR TBIT TR UMY 50 ] ns
tCS CS Z I [H] 10 - ns
tRCH FEEEIE N CS fR¥Em [a] 0 - ns
tWCH H1R/E R CS {REF (A 10 - ns
tECH BESHRE R CS fRE ] 10 - ns
tDOH AE A 30 i H B T 5 - ns
tOS LA 8 7B ] 1 - ns
tOH LA R PR AF IS ] 30 - ns
tOHR [l SRS T 1A BE LR AF I (7] 80 - ns
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4 R 4.6 HI INAF BRI

4.6.3 B1ERT FFE
4-1 EHRAEER
ADDR .~ KT o

X
>

A5 tAH v AL . tAE |
AE 4,#5—": . N R S N S
e ¥ :
e tASDAAADR i i
S A F ! : (.
“ b ¥ ; ; —h
105 tOHHOHR tRCH

.
:

4-2 SHREER
ADDR | e |
* tAS ;: HAH ¥ = =‘= tAE =:
AE ?:é &.t tAEL ','Z S't
,otes
cs . F = o
F s h:‘ tH ='
PROG 4;: :— :(
U DS " {DH "
o 4 |
—r I tWCH I
NVSTR tNVSTRH?:é SF ;,é ] N‘
TR TINVSTRL " tTF i
TRIT # *x —
& 4-3 TTEERER
ADDR
—— " o y
T tas tAH tAEL tAE
AE T, < 5
:' oS ':
cs 0 F - s S S B
e :
Cotg o tH '
SERA £ i / N, !
. . |
tNVE‘rTF{HE "H‘
NVSTR e S A S
tTR tNWSTRL

TBIT A% PO
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4 AR 4.7 ADC H1 /<

4-4 BEHUERRE
ADDR <
T oy —— "
AE L E T ¥ £
tis?
cs ¥ s
AT AT !
MASE 4;#_?\; Sy :
tNlVSTF{Hi "‘Th
NVSTR ¥ % £ ‘QE“H
TBIT ' ' tHWVSTRL 5:Y
4.7 ADC B4
4.7.1 ADC ¥#E

ADC MCRFEF I NAZ 5 31 5 # 52 Biciar H A 75 5 75 2 16 AN e &
BT 4 NI B B R BRI E, 5 12 N8P R IR SkRiE4T SAR &k, 4
55 - ECO 15 515 16 /NI o i HHAR Sy s o P, Rom — IR FE 52 1l
A 7B/ EOC 19 _EFHSE s H .
& 4-5 ADC ¥Rt R

A

16 cycle >

< 12 cycle 3

B [ I

— -
e
s0C ﬂ
FF Bk b ! \
EQC Ej'(_\
_h:'rd_H“_
B[11: 0] INVALID X BN
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4 R

4.7 ADC H1 /<

% 4-25 ADC FiFES %
Kk
55 iR BA
B/ME BRE
CLK B 4 R 34 62.5 - ns
Ts SoC ZETIF [A] 0 - ns
T SoC fRHF[A] 10 - ns
To_Eoc EOC ZEiR K [A] - 13.5 ns
Tos i B B ds AR N [A) - 16 ns
y—
4.7.2 B 4SS
< 4-26 ADC BS &%
FR
S5 #iid <R3
Be/ME B FRUAE O
DC ¥ /&
oy H B AT 12 bit
INL LR 2 +/- 0.84 LSB
DNL AELR RSy +/- 0.46 LSB
AR iR 0.45 %FS
W5 iRE WS IRE 0.02 %FS
[LEDETPN
CH[7: 0] R By A\ ] 0.01*VREF 0.99*VREF | V
CIN LTPNG R 11.52 pF
LZZ ST
SoC PREIES 1 MHz
CLK ESing:i 16 MHz
I ER | BE L ER 12 R ] 347
SRS
64.8(Fin=1.47K DB
SINAD (EL 354 ( : )
62.6(Fin=107K) DB
B 84.9(Fin=1.47K) DB
SFDR FRBEh AL
RARRBIET 81.7(Fin=107K) DB
-104(Fin=1.47K DB
HD2 TRV R ( : )
-87.1(Fin=107K) DB
-94.1(Fin=1.47K) DB
HD3 =K%Y
PBRR S -80.6(Fin=107K) DB
-87.2(Fin=1.47K) DB
THD 21 CHIO
I (R -79.3(Fin=107K) DB
10.5(Fin=1.47K) bit
ENOB A ik B A $
o ‘ 10.1(Fin=107K) bit
DS871-1.03 73(76)




4 AR 4.8 ZmAEHE D n] P AniE
" " Firs N

- e M e om0

S

VREF SEHE 0.5*Vccoo Vccoo \Y

SR TTUN

ViH PN 0.7*Vce Vcee \Y

ViL LD M= 0 0.3* Vce Y

st B[11: 0]

Vo fi HH v R 0.7* Vce Y

VoL o HE ARG LS 0.3* Vce \Y

a3 EREENER

Vccoo VRN EENE 2.97 3.3 3.63 \%

Vce HrHE 1.08 1.2 1.32 \

lvecoo B F 750(Fin=107K) uA

lvee B 4(Fin=107K) uA

lod KT FL 0.15 mA

4.8 Wt O FiRE

DS871-1.03

GW1NSE %7%1% 4> FPGA = i, GowinCONFIG it B i 37 £ 2 1% 6 Fl,
fFEE B SRR MSPI A . SSPI # . CPU #z{. SERIAL
R, FEMERHES N UG290, Gowin FPGA /%43 45 F2 i B -F
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5 BT 15 S

5.1

5.1 &ty &

Product Series —— 1T

!
°
°

5 T RiER

KT BB LG BRNTEAE L, 2% 2.2 7605 IR K& 2.3 H3ERIIE.
R S5 20 1) /)N 2 % O (LittleBee®) X e 2 A1 A R EROZ R 23 AT FE AN R«

1o 25 o (TP S R P SRR AR AR, G C6/15, C5/14 5 o 38 7 e K FH 122 Tk ik,

JIT AT — 85 7 mT L [ B A i A2 b S (1R DS (C)e - Dol i i IR 100°C,

e M 2 B re L 85°C s it LATR] it i G i b 2 N P i AR T S AR 6, AR ML
P Fp R SR 5

& 5-1 GWINSE-2C/GWI1NSE-4C B#& 5% - ES

GWI1NSE

Core Supply Voltage

GWINSE - XX X C XXXXXX ES

Optional Suffix
ES: Engineering Sample

LX Vcex:1.8V
UX Vcex:2.5V/3.3V ~—— Package Type
LQ144 (LQFP144,0.5mm)
Logic Density QN48 (QFN48,0.4mm)
2 1,728 LUTs
4 4,608 LUTs

C:ARM Cortex-M3
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5 BTG E

5.2 BRI

5-2 GWINSE-2C/GWI1NSE-4C 2y 755 - Production
GWINSE - XX X C XXXXXX CX/IX

Product Series ——

GWI1NSE
Core Supply Voltage

LX Vcex:1.8V
UX Vceex:2.5V/3.3V

Logic Density

2 1,728 LUTs
4 4,608 LUTs

C:ARM Cortex-M3

5.2 st R ERIR R Bl
m s SRS RS R BN B S, B 5-3 B
5-3 GWINSE-2C/GW1NSE-4C 88 {43 2 kR0 7= i

L

Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 Fastest

Package Type
LQ144 (LQFP144,0.5mm)
QN48 (QFN48,0.4mm)

GWINSE-LX2C <——— Part Number

LQ144C6/15

YYWW @ <—+— Date Code
LLLLLLLLL<+— LotNumber

o
GOWINEZT
Part Number ——» GW1NSE-LX2CLQ144C6/15
Date Code —» Yyww
Lot Number —» LLLLLLLLL @
b=y

HEE—1T 55 2478 “Part Number”.
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