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AT AR (FF) 3,456
Hotk #A b \
e e
HURE BNt 45 20 H 10
BSRAM(™)
Jeit iy 16
(18 x 18 Multiplier)
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I/0 Bank /= %} 4
B KII0% 106
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#z 23 FmEERMREXARP V0 ERYIR
ERETS [&] i (mm) J~F(mm) GWINSER-4C
QN48P 0.4 6x6 38(4)
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VE!
o JTAGSEL_N F1 JTAG &2 B /5, JTAGSEL N 3| JF1 JTAG T#H 4 1511
(TCK. TDI. TDO. TMS) A [EKEH N 110, MEEIEIE N JTAG FEHL 4
5B 9 /O IS L. 24 mode[2:0]=001 i, JTAGSEL N %5 JTAG fit & 1) 4
NME (TCK. TMS. TDI. TDO) a] LA #% & N GPIO, i A/~ 110 #hn 1.
VEAIME BiE 5% UG884, GWINSER Z7 FPGA /7 i 15 5 E I T/ -
e AKFMH GWINSER %741 FPGA F= i3 Z RAME K, 1E4ERHES I 5.1
w4 .
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CFU ;mLElashﬁﬁf‘/ | CRU| [ CFU | | Flash | [rigBT—)
- 1 UserFlash! | PLL | _ |
<EC 2 8 Conex%MT 8 i ‘m‘ljseLﬂaShrT\H PLL ‘ IOB (— HyperRAM
=z |8 CRU | osc |z Cortex M3 o8 !
L T - R e R
=9 BSsrRaM | | [Lcru ] [cru] [osc| [10B— FLASH
CFU NN DSP | [10B |—
<—|/OBank2 » \\ ‘ B-SRAM ‘ Wk::

GWINSER N AL w0, £ T "ot GWINSE £71
FPGA 7= S At . HyperRAM FeVEFRIEIA, 1525 I 3.3HyperRAM .
NOR FLASH Fi: ik, 152% 3.4NORF.

GW1NSER %% FPGA 7= i N % Cortex-M3 fififZ 4B 28 . CFU (Al
BINAEEATC). 1/O. BSRAM %5, PLL U6, FH P INIER R A sdR
T# Flash %, VR4 HiES 1L#E 2-1.

GWINSER R 7%1% 4> FPGA 7= /i L ##2T SRAM PUF HiR 1% 44
EHIEEFE T, GWINSER %4174 FPGA 7= 5 N #5E 5 4 User Flash
PRI T — IR COTP) AIERS . VR4S 55 W, 3.2 OTP AIERS .

GW1INSER #%1] FPGA 7= fit 3 A 1 2H B35 40 vl e B Dh g % o6 (CF U,
Configurable Logic Unit). fE&8¢FANEIZIEAT. ZIEREHES ], ARIZS=R
AT ECRI A ECA R . FIBCE DIREEE T (CFUD A LABLE RE R (LUT4)
B, BARZAES A FEAITTRHEZ I 3.5 AL E DIRE G .

GW1NSER %% FPGA 7= & (1) 110 F R > A fE a5 444ME , LA Bank A
Krki4y, 4354 BankO. Bank1. Bank2 1 Bank3. /O % 45 Flr e F

DS881-1.03 8(72)




3 KN

3.1 SHIHER

DS881-1.03

b, SRR TAEREEN. SDR LAF#UATIEH] DDR #3. PRI RHEZ
M. 3.6 H A\ AR B

GW1NSER %% FPGA /= i JHUIRFR S L7 fit 2 (BSRAM) FEZ 4+
W IZ AT HED], — A~ BSRAM FE83 44956 5 H 3 4~ CFU 1947 & . BSRAM
PRI 720, (R R T AANRERI A . — 2 F{E Cortex-M3 Ab#
WAL SRAM HE, FH T AL is, —4 BSRAM HEK/NN
16Kbits, & 45E A 64Kbits. R HAEM P RIFE %I, —41 BSRAM 1%
B R/NH 18Kbits, MZEE N 72Kbits, 72 FC B A EERS, PR
BERHMEZ L 3.7 JUIRERAS BENLAFfiff 2R A5

GW1INSER #%1 FPGA F= N fix T H P INAF R, HHEETEASE L.
TR AMER 7 R E A R T FE . — &M T A% Cortex-M3
APRERTY ARM 27, XRRAE RIS P A R H BB, AREE AN &
FVER P AR S A R . VRAIME E1E 5% 3.8 Fl 7 INAF YA

GW1NSER %% FPGA /= Witk | #1715 5 /it DSP. DSP 7£ 4%
PR iE AT HES, A DSP %R A 9 /> CFU I & . &> DSP &%
P22 BT, BRSO A AN BTN 25 (pre-adders), 4™ 18 A7 2%
#x(multipliers)fl—/> =4 N EOR /2 42 H B G(ALUSS) . TEAN T ENE 2%
3.9 F P T A FEAR R

GW1INSER #7%1] FPGA 7= i Ak T 8AHIF PLL B, @iz 5344 PLL
REHRBEAE R AL T LALR G IO B, e I B S 5 1R S 480mT LAEAT I 4 1 40
SRR (AN A A) ARAL RS S LU R SR ThRE . TR P Y R T G
F N AR, R 2.5MHz £ 120MHz [ #8226, S MSPI Zr e e & 15
APRBEI B 7 A AR T O P SR BETT S AR R TP B, I BORs 2 AT £5% .
PEAN T RHE S W 311 I B

GW1INSER 41| FPGA 7= i W #& 1 T %% Flash T35 H T N & Flash Zrfs,
SRR R Bh A 22 A LA, S0 AUTO BOOT Al DUAL BOOT ZfE =t
VEAE BHE S 4.7 G f23E DN Ehsit

Cortex-M3 Ttz AL EE3S , R 40 )a shi 32 RF 30MHz 1IFE 7 &k, SZREF“W
1272 6] 58 il (s 145 A% 4. 85 AHB 37 4k 5 8 5 Al A7 1 15 4538
5. @i APB L2k 77 54MB % &7 /E, W UART &5, @il GPIO #
AT DAR 3G 718 () 5 /032 113815, FPGA ZnFs SIS [F1382 /bR v (R 428 i) 2
IhRE, Wi SPI. 12C. 13C %%, H4¥RHES % 3.10Cortex-M3.

AL, FPGA SN E 1 F & KA gmfEAt 4k 5t (CRU, Configurable
Routing Unit), & FPGA Wi I THiRfe Rk &R . nIHC B DIRE FR T
(CFU) #110B WES#E B A& B, &iE T CFU WEBZIEAT IOB 56
[P TR . AR TR AT IE I = = Ak FPGA B A sh A . Beak,
GW1INSER #%1] FPGA 7~ i 2 it 15 % FIN B g B, KA B,
EREREAL, PLRGAREIRTNG . AT RRES % 3.1 Ihef. 3.12 K4 A1 3.13
&R E B
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3 KN

3.2 OTP AiEHY

3.2 OTP AMERS

OTP W IEMZE i i 2 rhidik SRAM PUF 728 JF 42 B 74k 1) 22 42

FPGA W #FaE S 24 User Flash H1. iZiAUFASME— B AR AT 2048 . HTiZIA00F
i, FHPRTULEIE E 224 BB, IR Intrinsic ID 224 8442,
SEHUNEE . R BRI AE R Z el E TR

OTP AERSRF 40 T

5T SRAM PUF [Hj%4 s

FET M SRAM [ J& 14 A2 ot 2% %
REFXT R F R E AR ME—. NEEEET 2t
IID BroadKey-Pro % 4= %

ERRERT . B GHFRATENS FR B AR
5 Thae A H s B S

] TR E

Wt % 45 B T SRAM PUF A R 25 51 %
FAX A A IS i

AN AIA CSR KIET

(VA

GA R B

TR B0 R

TN iR

3.3 HyperRAM
it

DS881-1.03

I £ 4% 200MHz

X By A

s SERF B o ot A 22 23 ) o
SRR IR S

Hlflahiwe. 8bits

SCFFEAE AL

5 HdE Y RWDS

- RABHE B

- AT IR R, RORIE AR IER
- AR R A O A

- SRR s AN S B R
= UKL HE AR Mk

MEREFIThFE

A C B X Eh e

BT AE AR 2. VR P MRS A ¢ M AR A =X
A ) SRR A -

- XFRERMERK

- AYRAERAKKE: 16, 32, 64 f1 128 15

10(72)




3 KN

3.4 NOR Flash

- RERK: —IRRKBRIEEE R RK
® [EZIMBTELA: 4= R ARl B BRI 23 B SRl B B o
o ftHHE: 1.7V~2.0V 8i# 2.7V~3.6V

#+F HyperRAM it 15525 844 pinout F-ift .
2k SR IR AL IP Core Generator 323 P k/41M45 ) PSRAM #2]
AP, A FHEEHIER I 1P AT LLE 358 i PSRAM _FHRTGA 1L, 150A% v S5

1, H P $ Rz ) 28 1 132/ 5 B P B E BRI AT, VR4S B 2% IPUG944, Gowin
HyperRAM Memory Interface IP /47555,

3.4 NOR Flash

DS881-1.03

B S 2GR, 1 QN48G, itk NOR FLASH, Hskfifi
Cortex-M3 27 .

ik

32Mb 7S A, BT 256 1T
¥ ¥r SPI;
B Eh A% 120MHz;
YRFESEHEN 8/16/32/64 7T B ;
RIS AR
- BRRE AR WA S R
- TRNEERE LR
Min 100,000 ZmF2/48 %
® PR 1) g AR R PR AT
- TiYmFERSTE]: 0.7ms;
- Sector #EFxI[E]: 90ms;
- ﬁ%}%&%‘tﬂﬂ‘lm 0.45s;
- S HEERITTE]: 20s;
® RIHMIZEH:
- Sector: 4K #7
- Bt 32/64K FH5;
- VEBRIGRIEHEERIRE
® {KIjFE:
- ML 35UA;
- RWTHR: 0.2uA;
® ARV
- BRI ME—R 128 7/ ID;
- 3x1024 25 74, AL OTP 87
® HUEAFfEmIE]: 20 4
Gowin #it—#XiE ] SPI NOR Flash Interface IP, % IP A 2k —
MNMEH A, [#HE5 SPINOR Flash &/ #47 Bi%E, 5eH P BVifF
TR RS BiES % IPUG945. Gowin SPI Nor Flash Interface IP /7' 75

B
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3 ik 3.5 WACETIREHRIT

3.5 AJECEIhEE A TT

Al i B I RE G (CFU) £ R GWINSER 41 FPGA 7= S i) 3 A #i g,
£~ CFU Al it & 12 48 5.0 (CLU) ] e 2 A1 28 58 Y5 0 (CRU) L . 64
CLU miPu/~ AT & Thfig i CLS(Configurable Logic Section)4 ik, Hrlfc
BB B S ERENGELE, B3 K 3-2.

3-2 CFU &Hr=E

— —
clc
S04
27
o2

LU

m

X

CRU

LU

LU

EG

EG

LU

LUT

EG

REG

X X X s
m
O ®

CLS3

CLS2

CLs1

CLSO

—
c
= S| S5
»

Carry from left CLU

!
SERG 75 E R A . A RE, RGP FHE AR R a1 /it
3.5.1 AJELEZHFH T
T O R T S AR AR 2 . SARB AT B At
o EABILEMR
R BT UL E A 4 SN EIRF(LUTA), 7T B L T
S EE A B T

L AWEE IR TRE R 5 MR R (LUTS).

L OWANTTECE IR TR E R 6 AR R (LUT6).

L AR TR TR E R 7 MR R (LUTT).

JUANETRCE DR (A CLUYATRCE B 8 i\ 254k 22 (LUT8).
o IRIBHH

DS881-1.03 12(72)




3.5 WACETIREHRIT

SEA

pm |

BEATBE, BRI B A AR A (ALY), AESEILEAR Dhfe:

- IMEREEE
- S, BRI AR
- RS, BRI TR N T HEBAM A SR LR

- TS

FFeR

n A E TRE

(CLSO~CLS2)H & & A2 #7#45(REG), & 3-3 Jios.

[# 3-3 CLS W FER_/~EE

—D
—CE
—>CLK
— SR
—GSR

#+ 3-1 CLS P EHFRERERSE WA

mey Vo |k
D BN
CE || CLK MRE(E S, IR s i T Ao (6 o T (6 2
CLK |1 | WMz e, WHeEN IR AR FH R 2
FHE G RN, ATRCE R I %
o HLHEM
o [FLER
SR ' e mymf
o LM
o JAHELL
SRR, ATRE N FIIRE
o REHf
GSR* |1 o mumf
o EAlEEN
Q e
!

o [1[{55 D MRS LAk #EH — R B Ihae iy i | — & RE MM, ] Dok A T
CRU i N . BIULFERREZR S AEOL T, A7 asfhml DL A

e [2]CFU H i B 3fiE A 1) CE/CLK/SR ¥4 m] il 7 il & i 4% .
e [3]7£ GWINSER %% FPGA /=it A#, GSR it HiELkiEH:, Ailid CRU.
[4]SR 5 GSR [AH 45 %t GSR A 8wk e %

3.5.2 TR HIFRATT

A IR TC CRU R ZhfE APy T -

® I ANILFELIAE: Ny CFU KM MG SR MM AN IEIE .

® MLABIRIIAE: v CFU IS/ 5 T I HEROC R, Bk CFU Wil
B CFU AR DL A CFU 1 FPGA P & T REAR B 2 ] R HE 5

DS881-1.03
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3 ik 3.6 fi A\ B

3.6 M \HHIRR

GW1NSER %% FPGA 7=/ ) 10B F ZE 41 F5 1/0 Buffer. 1/0 245 DL &
A AT LR B IR SR = AN W 3-4 Fios A 10B gk~ = i,
AN 10B Hyo s 7 11O EH(FR1c A A 1 B), BT LA & i —H %7
BEX, WA PAE A RIS S 0 Al E .
3-4 IOB G RERE

Differential Pair Differential Pair
N N
“ “True” “Comp” ~ “True” “Comp” "
PAD A PAD B PAD A PAD B

A A

A A

Buffer Pair A & B Buffer Pair A& B

2 y " y Y 2 Y

—H |0 —H |0 —H O —H O
o 6 2o 6 2 o © 2o p ®
v v A v

10 Logic 10 Logic 10 Logic 10 Logic

A B A B

Y Y Y [ Y
5?8?95?8? Q 5?8?95?9? 2
S|ESE RGESE X BIESE RS ESESE R
S585v S585 v S585v S585 v

Q ~+|Q Q ~+|Q «Q ~|Q ¢© ~Q

A 4 \ 4 v
Routing Routing

GW1NSER %% FPGA 7 it: /1 10B D) REFRF ki :

® JET Bank 1 Veco Bl .

% LVCMOS. PCI. LVTTL. LVDS. SSTL L\ K HSTL %% Ff e ~FFr
#E, GWINSER-4C ] BANK3 R ¥ ¥ #uiiii LVCMOS i A\ /4 Hi Al
LVDS25E %%t

et NG 5 IR E .

PO A 5 IR Bl HL A E T

A% {55 Slew Rate &

SHEEAN 110 $2AL0 37 1 Bus Keeper. 37/ 4 HiBH % Open Drain i H!
BT

Y PIETR, GWINSER-4C ] BANK3 (&4}

/0 #HE - iEA . SDR LA iz DDR % £ fifki .
GW1NSER-4C f#] BANKO/BANK1 3z MIPI % A\

GW1NSER-4C ] BANK2 374 MIPI 4 H!

GW1NSER-4C [t] BANKO/BANK1/BANK2 3 #¥# 13C.

3.6.1 /O B FHRfE

GW1NSER %% FPGA /=) 110 1345 4 /> Bank, %1 3-5 piw,

DS881-1.03 14(72)




3.6 fn N\ AR

DS881-1.03

A~ Bank A AL 1/O HE Veco. NCHF SSTL, HSTL %5 1/0 i NFritE,
A~ Bank ISRt — /ML S5 s (VRer), AP AT LR RS A 1OB P9 & 1Y

VRrer J (55T 0.5*Veco), WAIIEFESMT Vrer fi A\ (fff H Bank HEE—1

1/O & FHIE AN VRer FIN)o

[ 3-5 GWINSER-4C #% 1/0 Bank Sy~ EE

| /0 BankO | | /0 Bank1 |

Top

5|0
GW1NSER-4C &P
=Z|3
x
N
Bottom —
| /0 Bank3 |

GW1INSER-4C #&4:3CFF LV A .
GW1NSER %% FPGA /= fitit% 1% Vec 4 1.2V

LV WA B F S0 Lo AR R 4%, SR Veox SCHF 1.8V, 2.5V Ail
3.3V, 1/0 Bank HiJE Vcco AIARTE 7 EAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V
L R T B E .
¥

o GWINSER-4C #:{4 BANKO/BANK1 FI{E MIPI #i A}, Vecoo/Vecot R BN 1.2V,
BANK2 FHAE MIPI 4 B Vocoz FHEE N 1.2V; FF H Veex B 9 1.8V It MIPI f#38 J&
1L fEIEF Veox B N 2.5V/3.3V i MIPI 3 1 60%;

o HHHIEEMEM (GPIO) BRUREZ =M LHL.
ANTEH /O fan tHARMERT Veco RIESR AN 3-2 Kok 3-3 Fizr.
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3.6 fn N\ AR

DS881-1.03

%R 3-2 GWINSER &%l FPGA =@ #HFHiH /0 XB R IH i E

1/O %y Hi An it BAMR |y Bank Vcco(V) i SR BN BE 71 (mA)
Il:x'?"[\'ﬂngg?)/ PR 3.3 4,8,12,16,24
LVCMOS25 P Uit 2.5 4,8,12,16
LVCMOS18 P Uit 1.8 4,8,12
LVCMOS15 P Uit 1.5 4.8
LVCMOS12 PR 1.2 4.8
SSTL25 | B 25 8
SSTL25 | Wi 25 8
SSTL33_| TR 3.3 8
SSTL33_II TR 3.3 8
SSTL18 | P Uit 1.8 8
SSTL18 1l P Uit 1.8 8
SSTL15 P Uit 1.5 8
HSTL18. | i 18 8
HSTL18 1l PR 1.8 8
HSTL15_| B 15 8
PCI33 TR 3.3 8/4
LVPECL33E o 3.3 16
MVLDS25E o 2.5 16
BLVDS25E o 2.5 16
RSDS25E ZEor 2.5 8
LVDS25E ZEor 2.5 8
MIPI Z=45 (MIPD) 1.2 N/A
LVDS25 #4r (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 #4y (True LVDS) 2.5/3.3 N/A
SSTL15D o 1.5 8
SSTL25D | | %4 25 8
SSTL25D I ZEor 2.5 8
SSTL33D_| 5 3.3 8
SSTL33D Il | =4 3.3 8
SSTL18D | | %4 18 8
SSTL18D Il | %4 18 8
HSTL18D_| o 1.8 8
HSTL18D_lII o 1.8 8
HSTL15D | =0 1.5 8
LVCMOS12D =0 1.2 4.8
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3.6 fn N\ AR

DS881-1.03

/O % H b1 PRI FE S Bank Vcco(V) i IR BN EE 71 (mA)
LVCMOS15D | Z4 15 4,8
LVCMOS18D | Z4 1.8 4,812
LVCMOS25D | %4 2.5 4,812,116
LVCMOS33D | %4y 3.3 4,8,12,16,24
& 3-3 GWINSER X#H#HHIA /O KB K S5 LR E

/O M NFRAE | 8324 | Bank Voco(V) FTHRHEBEWIERT | REFE Vrer

LVCMOS33/ B
LVTTL33

1.2/1.5/1.8/2.5/3.3

Ao

iy

LVCMOS25 FAL ¥t

1.2/1.5/1.8/2.5/3.3

LVCMOS18 BV

1.2/1.5/1.8/2.5/3.3

LVCMOS15 BV

1.2/1.5/1.8/2.5/3.3

LVCMOS12 BV

1.2/1.5/1.8/2.5/3.3

2 &

2 &

2 %

2 %

SSTL15 A 1.5/1.8/2.5/3.3 o 2
SSTL25 | A 2.5/3.3 o v
SSTL25 I B 2.5/3.3 % v
SSTL33 | B 3.3 % v
SSTL33 Il B 3.3 % 2
SSTL18 | A i 1.8/2.5/3.3 % 2
SSTL18_I B S 1.8/2.5/3.3 4 &
HSTL18 | B S 1.8/2.5/3.3 4 &
HSTL18_lI B S 1.8/2.5/3.3 @ &
HSTL15_| A i 1.5/1.8/2.5/3.3 o 2
%

LVCMOS330 B
D25

2.5

iy

LVCMOS330 By

D18 Vi 1.8 i 5
MOS0 iy 15 % %
DeMOS2%0 iy 1.8 = 7
IE)\1C5:MOSZ5O vy 15 7 o
oreMOST8O iy 15 % %
o MOS180 | sy 12 % %
IE)\:/%%MOSZ5U B 33 7 o
o OS18Y 25 % =
DcMOSTBU | sy 3.3 % %
LVCMOS15U B 18 5 o

D18

17(72)




3.6 fn N\ AR

DS881-1.03

I/O #y NFr#E | Fuf/ZE4> | Bank Vcco(V) CRFRIBEIET | R TEE VRer
E\égmoswu . 25 7 5
E\g%:Moswu 26y 3.3 = 5
DIOMOST2U | g 15 = %
E\ngOSQU o6y 18 7 7
VOMOST2U | oy | 25 = @
D MOS12U 3.3 % =
PCI33 B 3.3 = o
\E’EEFLDR'V ﬁ;ﬁﬁt)(vmf 121151802533 | 7 B
MIPI Zy (MIPD | 1.2 % =
LVDS25 ZEoy 2.5/3.3 % o
RSDS ZEoy 2.5/3.3 % @
MINILVDS ZE5y 2.5/3.3 4 @
PPLVDS P 2.5/3.3 @ @
LVDS25E Z=y 2.5/3.3 @ @
MLVDS25E ZEGy 2.5/3.3 o 4
BLVDS25E ZEoy 2.5/3.3 o o
RSDS25E ZEoy 2.5/3.3 % 4
LVPECL33E | %4 3.3 % 4
SSTL15D Z=4y 1.5/1.8/2.5/3.3 4 o
SSTL25D_| FE5y 2.5/3.3 4 o
SSTL25D Il | =4 2.5/3.3 @ @
SSTL33D_| 5y 3.3 @ @
SSTL33D_Il | 4 3.3 o o
SSTL18D | ZEGy 1.8/2.5/3.3 i 4
SSTL18D Il | #% 1.8/2.5/3.3 % 4
HSTL18D | ZEoy 1.8/2.5/3.3 % 5
HSTL18D Il | 4 1.8/2.5/3.3 4 o
HSTL15D_| Z=5y 1.5/1.8/2.5/3.3 4 o
LVCMOS12D | #4) 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS15D | #4) 1.5/1.8/2.5/3.3 @ o
LVCMOS18D | #4) 1.8/2.5/3.3 o o
LVCMOS25D | #4) 2.5/3.3 o o
LVCMOS33D | %4 3.3 % 4
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3.6 fn N\ AR

3.6.2 E LVDS &it

GW1NSER-4C #5/F) BANK2 3 #F 3 LVDS #ii i, (H 2 A SCHRF NS 100
Wi hBH N 2243 LR H P . GWINSER-4C #3441 Bank0/1 S2#: 35 100 Kt
EIONZESUUECHFE, (BRASCHEE LVDS it . th4h, 10 32 LVDS25E.
MLVDS25E . BLVDS25E %5 H1 -2, ezt kliE S W UG289, Gowin 7/
FLGHER (GPIO) JH /1151,

H LVDS HI5- A vEgn s ks S L UG883, GWINSER-4C #/f Pinout F

-

LVDS 1% AN ity 10 75 ZAMT I 100 KRRt B PR IS RC, #1122 W&
3-6 Flizn e
3-6 BE LVDS i&it&E1EE

v GWINSER :
RIEW % ) . ) k&
txout+ rxin+ b4 txout+ rxin+
{1 & S e 1
54— 500 o W (] 509 :
txout- rxin- 7l txout- rxin-

y y
1\ 10 Buffer 41 tH 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %524y 10 Z v L B B PH W 28 15 2
W, UG289, Gowin #4728 /HE I (GPIO) M /151 .

3.6.3 I/O iZ 48

DS881-1.03

TDATA |

3-7 5 GWINSER %71 FPGA ;= 5t ) 1/O 3 %5 (1) tH ¥ 57 -
& 3-7 /O iZEHmE ~EE

TCTRL | TCFF >
GND H
» SER
—PW—V
» OUTFF >
IODELAY
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3.6 fn N\ AR

DS881-1.03

K] 3-8 5 GWINSER %751 FPGA 7= 5 111 1/O 258 1% N 645 .
3-8 /O iIZEMANREE

> CI
> DI
» INFF > DIN
IODELAY
e
» |EM N IDES N
M Rate
Sel L > Q

GW1NSER %51 FPGA 7= 51 1] 1/O 1B 4511 ZH Rl Bk 156 B 20
EIRIEHR

K] 3-9 ANuEIRFH IODELAY. GW1INSER %% FPGA 7= HIEE 110
#602 IODELAY #ifl, MLt 128(0~127)F IR, —HHIERI 54
4 30 ps.
3-9I0DELAY ;rEHE

DI | M DO
DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ > DF
VALUE | »
A WA ) S 3B ) 7 2K

® FrAsiEh;
o ZiAdEH, A5 IEM AEE—fd RS ZSEUREE O, IODELAY A gk
Ii) B FH T i N R i H
I/O Hi5e%
K] 3-10 s GWINSER %] FPGA 7= /i) 110 ZF 1 8ssikk . GWINSER
Z5 FPGA P IR 110 R AE T dnflm N 54725 INFF. it &7 2%
OUTFF Al BHIE 6 271748 TCFF.
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3.6 fn N\ AR

3-10 GWINSER ¥ I/O HHE R REE

D Q- =

CE

Q

\

~

I

> CLK

SR

CE W] LAZWFE A LT 45 %4(0: enable)l /= HF-45 %%(1: enable).
CLK 7 AR b i fih A 5 B Ak
o SR AUgaFE NS5 01 SET/RESET 5 L3 (disable).
o FiA7dn ] LAGmAE N T AT 45 (register) Bl fil & 25 (latch) .
ENHEAR IR
HEUFEREER(IEM) 2 F R BURE £ dim a9y, A T8 A DDR 50, &l 3-11
FI7s o
3-11 GWINSER BJ IEM R~=E

CLK [ >y — > LEAD
D D IEM ] MCLK
RESET [ >——r —1 > LAG
iR 228 DES &k

BEARIAL /O AR 1 R 4% DES, F& 1 110 BHEN T
Fave

1k 28 SER iR

B4 R 1O IR 1 Al LK) HR A4 SER BB, FE 1 1/0 BRMN
E v

3.6.4 /O BETEER

DS881-1.03

GWINSER %1 FPGA 7= 5 11O &5  FF 2 fh TARME R & —Fh TAE
R, O(EK 1/0 435 5 %) )l LABC & i 5 5. MAME 5. INOUT
559 M=% E S (r =S 5 AES).

HiBRN

HERE R 10 A 3-12 o, MU ES TC. DO LK DI
HAEE CRU 583 N Bl ER .
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3 ik 3.6 fi A\ B

3-12 HERA TH /O EBEHTRER

TC |
DO D—é—»—% 10 PAD

DI <

SDR #x

AR E R, SDRBEACKH T /0 & 7as, Wk 3-13 frox, wl LA
A E 1/O R R fE .
[# 3-13 SDR R TH /O B EZ&WMREE

TCTRL[ > D Q
CE
— >CLK
~ SR
DOUT | D Q| > e oPAD
O_CE | CE
O_CLK | >CLK
O_SR | SR
DIN <]
—
ICE[ > CE
| CLK[ > >CLK
IISR[ > SR

V!
o CLK{#iftf55 O _CE #11_CE LA B e v 1 A A% v ~F-fdi A s
o [4{E5 O _CLK A1 | _CLK 7] AR & Ay b Fh il fih o 55 B fir

o AMERNET O_SRAMI_SR ATLIEEANRDEN . FDEA. #PEM. AP EM
BEA B R AT T fE s

o  SDR Bt A /O 774k 2 76 AT AR B 13 2 7792 5%, Latch.
B DDR #3

7EiE ] DDR #:F, GWI1INSER &% FPGA 7= 7] LLSZ Fr & i) 110
.

3-14 Jyi@ [ DDR %\, PAD 5 FPGA &£ N 1:2,

DS881-1.03 22(72)




3 ik 3.6 fi A\ B

3-14 I/O iZ#&#Y DDR A TEE

D—»

IDDR /3> QILO]

CLK — >

3-15 i ] DDR #ii, PAD 5 FPGA Wif@Z#EE Ktk N 2:1.
[ 3-15 I/O iZ%E/Y DDR #it ~EE

D[1:0] />

CLK —— >

ODDR —>» Q

IDES4 #&5%
IDES4 #50F, PAD 5 FPGA Wi#Z £ A 1:4.
& 3-16 I/O iZ3EM IDES4 SN "= E

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

RESET —»

OSER4 &3¢
OSER4 # X, PAD 5 FPGA W ZHH %L N 4:1.
3-17 I/O iZ4EHY OSER4 Hith R~ =&

TX[1:0] — /5>
D[3:0] — >
FCLK —»  OSER4 4> Q[LJ0]
PCLK — >

RESET — »
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3 ik 3.6 fi A\ B

IVideo 3
IVideo #£: T, PAD 5 FPGA N #FB %L N 1:7.
3-18 I/O iZ4EH TVideo A REE

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

!

IVideo A1 IDES8/10 # \5 FIAHAR 1/0O (%5 . an 3 g 1/0 Ak, W 1/0 24K AN REfE
Fo FEIXFREN T, SDR AR AN @ A 20k v] DUEH

OVideo &3,
OVideo t# X, PAD 5 FPGA W HIEZ LN 71,
& 3-19 I/O iZ38/Y OVideo HiH ~E=E
D[6:0] — /4>
FCLK ———»| i
OVideo

PCLK —» ——>»Q
.

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

D—»
FCLK —»
PCLK —» IDES8 —g> Ql7:0]
CALIB —»

RESET — »

OSERS # =
OSER8 #i:. T, PAD 5 FPGA A EBZHIEZL LN 8:1,
3-21 1/0 1Z48RY OSERS i =& E

TX[3:0] —4>
D[7:0] —>
FCLK —>»  OSER8  —4» Q[10]
PCLK —»

RESET —»
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3.6 fn N\ AR

IDES10 =5

IDES10 #X T, PAD 5 FPGA WiB4EHE %A 1:10.
3-22 I/O iZ38HY IDES10 N\ <= E

D —>
FCLK ——»
PCLK ——»
CALIB ——>|

RESET —»

/10> QLo0]

OSER10 #&5%

OSER10 #i:, F, PAD 5 FPGA W& @ %R 10:1.
& 3-23 I/O iZ38RY OSER10 i ~EE

DI9:0] — /o>

FCLK ——>
PCLK ——»|
RESET —>|

HQ

IDES16 &x

IDES16 =0, PAD 5 FPGA NEBZHE#EZE LN 1:16.
& 3-24 1/0 iZ3gRY IDES16 i ~EE

D —»
FCLK ——»
PCLK ——»
CALIB ——»

RESET —»

%» Q[15:0]

OSER16 &5\

OSER16 #i:, F, PAD 5 FPGA & m %K 16:1.
& 3-25 I/O iZ38HY OSER16 Hi ~E=E

D[15:0] —#4¢>

FCLK —>»|
PCLK ——f
RESET ——>

4>Q
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3.7 BURFRAFEHLAT it as i Bk

3.7 BURFHSBEH FRHiE SR 1R IR

3.7.1 @
GW1NSER %% FPGA 7= i fit 7 F & FIHCREHS A LA g 28 0TI . X

LA fifi o T IR TR FRBLERLHES ], DATHIIEE, B FPGA [FEFIH . (Rl

OANHOIR S PFENLFE 28 (BSRAM), 7E FPGA %1451 BSRAM bk

H 34 CFU HIHL B .

BSRAM 5Pt D fie:

1. HIfE Cortex-M3 ff] SRAM 5, A Cortex-M3 $E {1k sl i Bdis 52/ 5 47
fEIhRE, RIF RS NIEIT. Cortex-M3 if i AHB 28 se i 504 i 5,
P18 32bits, B> BSRAM 24t 8bits £ #f, HuhkiRJE A 2048,
MR N 64Kbits. TLEARE R HIE FPGA A Ps 171 -

2. FIfE FPGA HI%E 7%, 45/ BSRAM Wit & £ & 18,432bits(18Kbits).
LS ASBE F FHAE Cortex-M3 4bH 28 R4 11 SRAM . F& AL )45 /R AR AL FE -
Huty TS Single Port, X 145528 Dual Port, D XU 145520 Semi Dual
Port, Hififiastizt.

F 8 MHUIRE S AL 28 I v P Bt ge v 4t 7Rk, PR
7= BSRAM H At 1) %5 Fh I BE -

o 1 MBUREK A LA 18,432bits

® [P HIRIAF] 190MHZ

® Hum [#55 Single Port

® X [ 5 Dual Port

® X 142 Semi Dual Port

® IRULIIAL Parity Bit

o Rt I a =l ROM

® HlETE M 1 ALF 36 A

® e {ERIz{ Mixed Clock Mode

® YU v A Mixed Data Width Mode

® {EXUETT LA b B HE v B SR RE D e Enable Byte

® 71’5 Normal Read and Write Mode

® ’LiEJ5 5 Read-before-write Mode

® j#’5 Write-through Mode

3.7.2 FiERILERER

DS881-1.03

GWINSER %1 FPGA 7= i [ HOR B A BEHLATAit 2% 1T SCHF 2 Fh v 2o
W, W 3-4 FiR.
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3.7 BURFRAFEHLAT it as i Bk

DS881-1.03

® 3-4 FiESRECEYIR

Bty AR g A 3 DX S R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2Kx 8 2K x 8 2Kx 8 2Kx 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 512 x 32 512 x 32
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
BinOER

15 i 5, BSRAM HJ LAE — AN Bl 5 6 BSRAM HEAT 1381 5 2 1E .
EEEEF, 5 NEE 2S£ BSRAM [diH . SR IEHR S5
(Normal-Write Mode) i 5 155 2 (Write—through Mode). 4% H 27 1745 55
(Bypass)if, Hr & th BLLE [ — /N B AU

ST H g S0 iy VRE P8 AR DG IR 16 2% UG285, Gowin 71 2%
(BSRAM & SSRAM) F #57 .

Wiw O R

BSRAM S FIAREC, AT A i 1 lan 44 -
o /N [ A S R A
o /N [l 5 R A
o AFAT AN L LA S

ST Wi AR vy s R P AR DG IR 1 2 7% UG 285, Gowin 74 25
(BSRAM & SSRAM)H ' #5 .

W iwm O R

Dy i 11 AT Sl 35 ] e AR5 0 55 R A o 2 ek ] — AN I AN B A3 55 4 1E
REFFAUAE, B ik,

TP W B X ) i s 5 B A DG IR 15 278 UG285, Gowin £7fif:
#%(BSRAM & SSRAM)H " 5
HigEN

BSRAM T]Jic & il R A7 g a i . P nnd i A7 S wIia oo, d
ik g R R B E A . AP B4R ROM N E, HmAYILG
WS . TERSAE b R N R 8 T UG AR

£ BSRAM A it & i —4 16Kbits ROM. 5T H sz 2 i i 11 7 7 1R
FKIEAR T 2% UG285, Gowin f7f##(BSRAM & SSRAM)H ' #8T4 -

\
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3 ik 3.7 BURFRAFEHLAT it as i Bk

3.7.3 Flis R S HIREEEE

GWINSER %1 FPGA 7= il I HUIR 5 S BE LA fif 75 BB 7 S RFTR A 50
YL T R . 7000 DA XGR DR R, 35S 5 58 B v] LLAS
A, {HFE%IER 3-5 F1% 3-6 KL E N .

& 3-5 X RIS MR R E SR

" 5 i
T2 ¥ [
16Kx1 [ 8Kx2 | 4Kx4 '2Kx8 |1Kx16 2Kx9 |1Kx18
16KX1 * * * * *
8KX2 * * * * *
4K X 4 * * * * *
2KX8 * * * * *
1Kx16 | * * * * *
2K'x9 * *
1K x 18 * *
V!

PR “*7 I3RS SR AR
& 3-6 AR MBS SEHEEERETIR

S
13 [ 8K x|4K x| 2K x|1K x|512 X 1K X | 512 x
el 4 8 16 32 A e 36
16K x1 | * * * x * x
8K X 2 * * * * * *
4K X 4 * * * * * *
2K X 8 * * * * * *
1K X 16 * * * * * *
512x32 | * * * x * .
2K x 9 " " .
1K x 18 " " .
-
FRUEER “*” B Bt
3.7.4 FYH{EFETHEERLE

BSRAM Sz H=1iffifit (byte-enable) Thfg. LU AL, Hit
BOEBRRIM TN E N MEER SR s . 132/5 5815 5 (WREA,
WREB), } byte-enable 24k i il T-# 1] BSRAM (15 #4E .

3.7.5 B THREAC B
FF A R B 2 B LR 2o itk BSRAM B T RGO E . 5/
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3 Hify S 3.7 BURFRAFEHLAT it as i Bk

A O fr T F SRR I, PR TR AL S IE W P, T LA S A7 i
Hrie
3.7.6 [EIR4E
® A LR B A BEHLIT % SRR I N 217 B LR RSB BN
® i Hh AR AT AR K A A A R i P B M
® it Z A7 4% ] 5% % bypass-able.
3.7.7 EEBER
BSRAM 345 |- HUIN # A BEHLAE A 289006k, 76 F i tiEd, BSRAM
RETRHUR A, P SERs o 0. BERAHIE A T R/ i% 224 5 ROM.
3.7.8 BSRAM E{E#ER

BSRAM T £f 5 R, A4E 2 Fhise e a5 15 30 Bypass
Mode, ¥i/k#i% = PipelineRead Mode)#il 3 5 #EE 1 (1% S
Normal-write Mode, JEE#: Write-through Mode, JGif)5 5.
Read-before-write Mode).

ERIEER
M BSRAM 32 HH £ 4f 168 ik 4 HH 23 A7 2 0t BROAN T8 0 A R 2 A AR
MIKEE
. TEIFE B NAFMEAS I, A8 ar A7 o A = mT SCRFEOHE 95 B i K 36
AN
ERERN
AN S FF ARy, BdE PR B AE A A %5 (Memory Array) )4t
3-26 Bum . PAX i O K Wik 1R T RIFRK LR

ADC——— o
Pipeline

Input Memory D 5
ol Registeri> Array Register bo

WRE ——»

w [ =

OCE

DS881-1.03 29(72)




3.7 BURFRAFEHLAT it as i Bk

——1ADB
— Input
CLKA — ] Register
DIA ——— Input M
RegFi)ster Aemory CLKB
ADA rray
Pipeline |
Register |
<4—O0OCEB
DOB
DA ———

—1DIB
ADA — Input

Input ——1ADB
. (I 1
WREA—» Register

Register [¢—— WREB

Memory
CLKA Array

CLKB

P
)
P

Pipeline <\': :4> Pipeline
Register Register | 4— OCEB

DOA DOB

OCEA—»

SHERR
EFEHERX

XF AN AT IR H SR, bim D R AR A . 5 AEEE A2
PRAE 1323 1T

BERRK

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

FEEEERA

AR IR, X — i DT S ERAFI, SRR 2 AL e
ftt, BHABIESAANENHTT.

DS881-1.03
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3 Hify S 3.7 BURFRAFEHLAT it as i Bk

3.7.9 PR
% 3-7 T4 T A [E BSRAM A5 2R ] A FH I s = .

% 37 FHEER T B 5%

INEE Y6 R it 1 A5E = £l X it 1145 = BAL g AR
PRALE PR | Yes No No
EIERERS | Yes Yes No

B I S No No Ves

£

v URVA:BE: L

3-27 Wor 1 AR FUSEER BRSNS PR, B4 A —
AL Bl CLKA S 5424 1 % 1 A M & 47 4%, CLKB 15 542 1 ¥

B BT A FF A7 A
3-27 I 37 ATEhESK
ADA R 7 ADB
Input | L Input
DIA [ Register || Register —— DB

Memory
Array
Output
DOA < ’i Output ﬁ P :‘ > DOB
Register Register

WREA WREB
SRR

K 3-28 o 1AL Dy W ST R332 5 I B Aot AR 2 AN i 1 & —
AN Bl HIFER(CLKA)E Sz 1 im0 A BB LG 5 kA S 5e
55 . RN (CLKB)E 54 7o 0 B (i 8. SRS Be (5 5

[ 3-28 IRERHIERN
S Input
Register
Input —— Memory
CLia ' Register Array | ClKB
Pipeline |
Register |
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3.8 H NI B

B O B $h4E s
3-29 R 1 B F1N R
3-29 Bix O R s
WRE AD
v
|:|> Input —
! » Register | |
Memory
CLK —
Array

DO<;: Output
Register

WRE

3.8 HRINFERIR

DS881-1.03

GW1NSER-4C #=fF Wi 32KB ¥ FH F' [N 47 %2 i (User Flash), SCRER#H

The, I H PR 5 202 BR

1.
2.

HI{E Cortex-M3 FEFrHAEA#,  BLI I INAF BRI R REEEEL, ANEEB A
NP SRR 5y SR A A4k BHR
RPN AT A B T AN A BT L, — 47l 84 AN A7 fif oo

B FIAEE R T HI A BN 32bits, AT /7#HICHI A By 64*32=2048 bits. #
BRERAESCRE DU RS, — TSN 2048 775, BI—TEE 817, Rtk R
Btz

10,000 X5 75 iy i 1A

AEIE 10 R fRA7RE /1(+85°C)
BYEALTE: 32

e 128 17*64 ¥1*32 = 256kbits
TR AE 1) 2,048

PR TR 7 gm R PR

IR 4. 40MHz

FYRAERTTE]: <16us
TR A <120ms

HAL I

P H ARSI ] 2.19mA/25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
IR 12/12mA(MAX)

KT GWINSER-4C ##14 AHR 8 FH 7 TN A7 BRI 415 B 2% UG295,

Gowin N7 %5 (User Flash)H ' #5F4
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3.9 HE (s T i

3.9 BIFESIRIER

3.9.1 &y

392 REJT

DS881-1.03

GW1INSER-4C #ft A F &1 DSP /R H ., ==k 54k 1 DSP
T A 2 P e RE B TS S AL PR SR, 0 FIR. FFT #1145 . DSP
HAER FHGefae . WEAHRE. RS A,

DSP 3C#F N5 LhfE:

3 e BE ek Ay (9-bit, 18-bit, 36-bit)

54-bit ¥ Az 5T

A e A% AT Gk LA 0 cds o

TR hL %% (Barrel Shifter)

I S5 5 E & N I (Adaptive filtering through signal feedback)
iz %Al L A 3L E (Computing with options of rounding to positive
number or prime number)

SCAF AT AT S H RN 55 5t e Y

DSP #EHEF LUAT I 0 A B A FPGA [R5 . £:4 DSP #idk 5
94 CFU WAL E . B4 DSP & W2 Hot, BAZEEIE S WAEIn
145 (pre-adders), /™ 18 {1k 4 (multipliers), Fl—A>=# NIHE AR/
4R Ia 5T (ALUSS) .

Eop b
DSP et &R INGS, SEILHn. Fs AR AL th g .
NS AL T 22 BT R B T St A 560\ iy «

e J{4T 18-bit #i A\ B E{ SBI;

e J{47 18-bit i A\ A E{ SIA.

Y

TGN NI S R A A R 38 i

SR FPGA 7= s BRI NS v CLE A ThREREE Sl H , SZ#F 9-bit
7 55 F 18-bit 157 5%

YN

Feyk s (multipliers)z TRIINZS 2 5, FoRSEPIsRIEIZH . Feikis ] LU
B HIx9. 18 x 18. 36 x 18 5 36 x 36, Hi N\ it Fl%a H it 1) =7 o 25 A7 2 ps
B — N B Ie SRR AL B A B

e —/™18x 36 ks

o /18 x18 eyt

o U/ 9x9 s

L

P ZZ B o] AR B — > 36 x 36 ik es.
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3 45N 3.10 Cortex-M3

WAREEEBT
45/ DSP %2 B oA 4 — A 54 7 ALUS4, J& 6 e 22 T RE it it — 25 s,
N R S R A A R SR . SR I B
o TRVRAHIERI0. HUE A FIEGE B BIINERIEIZ
o TRIRUEHIHRI0. HUE B RIHERL C IS
o KR AL BUE B R C HIINER A,
3.9.3 DSP #{EERE B

o IREEH(multiplier) i
o vk ZUn#% (accumulator) i =
® RiIRA R s

RTHFESUBEBREZHEMES, §5% UG287, Gowin 7 {5
AR (DSP)H S R R -

3.10 Cortex-M3
3.10.1 &1y

GW1INSER #%1% 4 FPGA ith i N IR BE 2% R Gtz . R FE &
YR, IR P NSV, BSRAM f2E %R, PLL 1 OSC Ff 4 #5iE . #
L 2RI AZ L 32-bit RISC ZE44ff) Cortex-M3, EA{KIhEE, fRpiA, &t
REIRHE i, FPGA HRAE AT R e AN A% IP, 518 RISl E RS .

AL HE 2% R GUiE T A BE SRR A B 2R R 48 S ANRGEAE, 1X BN R
F FPGA %5 S2IR 14 B8 B FPGA #i% IP SzBLff4h k. FPGA WEEA
F BRI TIR, P DLRIESCIANFAME, SRR AR T EE
% IPs, J7EH A, 0 SPI. 12C. 13C 254ttt ge. Wb reee 24
TR FPGA %6, %7 JTAG 10, A BELEM 1/O i 11 5 4 1
.

M2k 2% i AHB-Lite 2145 . AHB2APB #4325 2 FI 7 2% APB A 28 41 i

AL S R 400 AHB 285 i FPGA T RS, ZA4Gi8 65—
s, SCEL T 128KB ) Flash ZEi T R 24 /EF1 8KB 1) BSRAM i1
BEEE, LHEB3NE, Cortex-M3 A% NZEL Flash #1 ARM 27 (1) $5 4 il
i, I HAL%H T BSRAM, RIGHRIEIT .

AHB A2 HFANY i O INTEXPO #1 TARGEXPO, £ i 1142
filL—4~ 126bits 1) AHB 12k, 7] LLIZERE ] FPGA H AT ] 1518 A5 5l A7 it 55
JE. AHB M43+ GPIO 2 L% H: 3 FPGA, FISksc®LH i 110 ThEg K
ERE,

Wik APB 28479 APB1 Fl APB2, APB1 FE3EEANE I 28 (Timer0
Al Timer1), #A> UART (Uart0 Al Uart1) LA —& 114 (Watchdog).
P~ UART BEL#EERE] FPGA, BN ER 23FE T 10 RE AL BLE: RGN
PRS2 AU . APB2 M2k B FPGA %5 .

LhFR AL Cortex-M3 PIAZ . JAZRZEFE. NVIC. i 1 AR [a] 2%
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3.10 Cortex-M3

ko

Cortex-M3 W iZid i B 2R AERE R T in) B2k R 40, 45 AHB &2k,
AHB2APB iz M 26 A 2% APB 2k,

SCREANAANE A P A . R D ERE JTAG i H A TPIU.

AN, WUEFRES RGIRAE T — NPT IEIIME S IntMonitor, %45 5 R A
¥87~ GPIO F1 i APB1 #h&H I, f%5 Timer0 / Timer1 / Uart0 / Uart1 /
Watchdog. iZH il ili{E 5 [ iss FPGA, PRI & AL B2 R 45 Y RTiEAT
IR IR S o

FPGA itk PLL 1 OSC, w1 LLRIE 4 (E KIS Lt £p gtys, b8 A
ARG ENL.

Cortex-M3 FI 45 /I HE F an bl 3-30 ATz o
[& 3-30 Cortex-M3 Z5HI1EE]

»i

e —— - =
GPIO [« FLASH

Cortex-M3
Processor Block
JTAG I/F
Cortex-M3 DAP o s
Core A
Time \ 4
Stamp TPIU I/F
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
Resource
) PLL/OSC
A AHB Extension:
INTEXPO_ Memory Sub-System
AHB Extension:
TARGEXPO Mem-Cntrl
AHB To
AHB SRAM/FLASH I/F B-SRAM
Lite

» AHB2APB

IntMonito
¢ Logic Resource
¢ ¢ Soft-Core
APB1 APB2 | APBUF ISP | | ec |
UART USB
UART1 IE 8¢ Type-C
Timer0 UART | Others |
UARTO iF
Timerl
Watchdog
DS881-1.03
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3 KN

3.10 Cortex-M3

3.10.2 Cortex-M3
i

KB

Thumb-2 58 44E, (¥F ARM #Z =R

X HF 8bits Fl 16bits, — M8 FH T L7271 B P9 A7l il 25
KA RSN, AL HHE A B R AR e 2R, IR/ A7 B (1 (R e
PATHE 2 U

S R IR AN, R P A A A SEEUAE A r Ak 3

e P, DR G T b B

WAF RS HR G, SRBERFBUE SR MR R R Z T

M ARM7™ Gh3L 38 T2 m ok, HA 5 m e B ThFE
REFEE MR s &=

- JTAG ¥ I

- FPB B sIl b S Thfg

- DWT BLHszEURGI, fih 2 F1 R G 0 AT TR

- ITM B S RKF 4T Ep

- TPIU BB ER R 5 7

3.10.3 R 250

3.10.4 NVIC

DS881-1.03

S ZFERE FISIOR Cortex-M3 AbFHEE AT 1012 1 5 418 AHB s ZeAH 1%

BLIERS AHB BE&MEERE:

ICode ~12k: 32bit AHBLite &2k, HI T MARHD 2 (A U484 Fln) &
DCode &1£k: 32bit AHBLite 128, F-T- XRS5 [a) k47 B n 45/ 47 1
DL 7 1] 5

RYG A 32bit AHBLite 12k, HTX &A= MPATEFE S M=,
PN A7 it LA SRR 5 1] 5

APB: 32bit APB a2k, T X345 & 2 A 3E AT B0 n /A7t LA X A
W71

B ERFERE X T H B9 ThREFEI TR -

N
N

(i

FEXFFFUT ) S 2R AR B AR50 5 1 A B 285 U7 ) 2 46 Aok 557 [
Bit-banding: & Zk5E MR Bit_band 7447 i # # A % Bit_band = 6] [
i Al 5

BgEM: REHEMEAE - NEZEMWIX, [ERAIEE N Z AL IEIR

AR

RERET WG (NVIC) 5 Cortex-M3 A% B &M &8 7 K4E
e A WAL PR, B DL

CHEZ IR 26 Al

SCHRFNANANER L

TS FWISCHE 8 P ARIIE gL (0~7), 7 Ronm KMt d, 0
SN S WL
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3.10 Cortex-M3

DS881-1.03

®  SCHEFHWTE T LT R s U
® SCRFENASHCE T WL
® LCHIIRIASHEA R A RAT, BRI BEKE, AT M

a2
& 3-8 NVIC FHfEER
Hiu B KA | R
0x00000000 _StackTop Rt | WD
0x00000004 Reset_Handler HRig | BArdr
0x00000008 NMI_Handler iz | NMIFk
0x0000000C | HardFault_Handler Risg | AR R
0x00000010 MemMange_Handler HiE | MPUSE R Jr
0x00000014 BusFault_Handler /5| RRAE R
0x00000018 UsageFault_Handler Rue | s R W
0x0000002C | SVC_Handler /5 | SVCall iy
0x00000030 DebugMon_Handler A | I A
BI5]
0x00000038 PendSV_Handler i FEE B
0x0000003C | SysTick_Handler BE/E | RGUER AT
0x00000040 | UARTO_Handler /5 UARTOHZIORT & 326 A by
0x00000044 USER_INTO_Handler BI5 | HP o
0x00000048 UART1_Handler B/'S | UARTLHERSCR K 3% h b
0x0000004C | USER_INT1_Handler 5 | AP
0x00000050 USER_INT2_Handler s | HP T2
0x00000058 fORTO—COMB—Ha”d'e B5 | GPIOOHI
0x0000005C | USER_INT3_Handler 5 | AP TEes
0x00000060 | TIMERO_Handler /15 TIMEROH M
0x00000064 TIMER1_Handler /5 | TIMERLAH
0x0000006C | 12C_Handler FIE | 12C K
0x00000070 UARTOVF_Handler /15 | UARTO/UART 17 Y ki
0x00000074 USER_INT4_Handler w5 | HP ik
0x00000078 USER_INT5_Handler s | HP A5
AR B
0x00000080 PORTO_0_Handler /5 | GPIOO% o iy
0x00000084 PORTO_1_Handler /5 | GPIOOE B
0x00000088 PORTO_2_Handler /15| GPIOO% 2 iy
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3.10 Cortex-M3

DS881-1.03

Hiu B it (5%

0x0000008C PORTO_3 Handler B/ | GPIOOE I3 ik
0x00000090 PORTO 4 Handler /5 | GPIOOE 4t
0x00000094 PORTO_5 Handler /15 | GPIOOF IS I
0x00000098 PORTO_6_Handler /5 | GPIOOE 6
0x0000009C PORTO 7 Handler /5 | GPIOOE 7Hh
0x000000A0 | PORTO_8 Handler /5 | GPIOOE A8
0x000000A4 | PORTO_9 Handler /15 | GPIOOE 19 Ik
0x000000A8 | PORTO_10_Handler /15 | GPIOOE 10
0x000000AC | PORTO_11_Handler /5 | GPIOOE 11+
0x000000B0 PORTO 12 Handler /5 | GPIO0E 12
0x000000B4 PORTO_13_Handler /5 | GPIO0E 13+ thr
0x000000B8 | PORTO_14 Handler /5 GPIOOE 14t
0x000000BC | PORTO_15 Handler /5 | GPIOOE IHI15H
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3 45N 3.10 Cortex-M3

3.10.5 BEHER

REFF DA EL N ARM F2 7 A A7 R INEERR IR ETI46MH, I HARERE
fr T BRRE P rf,  BA R P WA TR E

L FTHIRE P IR 2T UART Y B M SE Ly, XM 5 5 PC Bl
TIEAE . R SRR IR ER (B FE U R Pl as -

o [HIEN, HENEAFWALIERE TR INESS;

® % E UARTO AR M H A7 8%, ARIEFEIEE S IERBRR,

® )5z Flash IN#EE R 74T, WAAZFMEK, Timer0 X, Timer1
N

® 5\ Ox4(EOP)HRL ILFEFF .

3.10.6 BE)&;

48bits HIN [AIETF BB LS 7E ITM 1, HIIREZERE(S S TRCENA HE4T
T4 F{ERE, TRCENA & DEMCR #4748 55 24 /i1, /& Cortex-M3 4 2%
R DWT A1 ITM B4 R 6815 5. B )k N A8 R A A Rk

FER PRI T Tare
3-31 DEMCR &#7&52%
DEMCRHF 1738
31 ‘ 25 2423 201918 17 16/15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENA4 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
!

TRCENA 3 DWT 1 ITM 4 R {f a5 .
o 0: DWT HIITM R1fifE;
e 1: DWT I ITM fiifig.

3.10.7 ;ERT %
PR PR A [R]85 A o 52 I 2% TimerO AT Timer1, #] LLiEIE APB1 = 2kt
ATHEHN AT ]
Timer0 1 Timer1 /2 32bits iR TTH08E, BT

® UiHHUE A O IR AR B R TS SR AE 5 TIMERINT HL7ERC & Wi bR 2
72% INTCLEAR R, g =R{s 5 —HLFG 2L
o LM HANTE 5 EXTIN E N g iR 55, 24 EXTIN B 0 28 1
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3.10 Cortex-M3

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

PWRITE >

NIRRT ERERIE

R EE 0, JF HL R ARPHAERE R b — Vel IRRAS, 54

RS B BN 15

MM N EXTIN VBB i iz, BB 2 DA 20K T 2P i —2F,
KA EXTIN B B R Z A7 2K, R G &ad i ki 2 44 ;

Timer0: EXTIN % #:5] GPIO[1];
Timer1: EXTIN BEZEH:5] GPIO[6].

[# 3-32 Timer(/ Timerl $434EE]

Reload value

\ 4 Decrement

32bits down
counter

PWDATA[31:0] —»
PREADY — )|
PSLVERR — |

PRDATA[31:0] —— |

ECOREVNUM[3:0] —»|

Edge detection

CTRL[2]

CTRL[0]

SET
CTRL[3] R y

Synchronizer

EXTIN

» TIMERINT

»

Timer0/ Timer1 & A7 2541 N R Fr7~, Timer0 JEHihE A 0x40000000,
Timer1 4l 0x40001000.

%% 3-9 Timer(/ Timerl HF8%

Hi T . . X .
P gmﬂﬁﬁ;gg frge | B R Hiik
[3]: EHT 2SI BE
21: Al Yol Ake
CTRL 0X000 e 4 | oxo [2] %igiii)\ {/E\jj Tﬁtf
[1]: AMEENE AN RERE S
[0]: gl
VALUE 0x004 /5 |32 | 0x00000000 M EUE
InagE, S5 ANBIXDNEAE ST
RELOAD | 0x008 B/E |32 | 0x00000000 BUE IR B 5 R 1 24 it
B 78
INTSTATU e e et
. S * , E ‘zlz//:
S/INTCLE 0x00C | /= |1 | 0x0 [0]: JE il & rilhr, 517 ER
AR tir
PID4 0XFDO Hiz |8 0x04 YN IDE 254
PID5 0XFD4 Hee |8 0x00 INKIDZF A7 255
PID6 0XFDS8 Hiz |8 0x00 IMEIDEFAE 256
PID7 0XFDC Hee |8 0x00 INKIDBFAF 28T
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27 W o | st ik

PIDO OXFEO R |8 0x22 HMEIDE A7 450
PID1 OXFE4 Hie |8 0XB8 AP EIDE A7 7R L
PID2 OXFE8 Riz | 8 0X1B HMNEIDFTAF 752
PID3 OXFEC Hie |8 0X00 AP EIDE A7 753
CIDO OXFFO Hie |8 0X0D HAFIDZF A7 4R0
CID1 OXFF4 Hie |8 OXFO HIFIDFAFARL
CID2 OXFF8 Hie |8 0X05 HAFIDZF 7852
CID3 OXFFC Hie |8 0XB1 HIFIDE 7453

3.10.8 UART

Wik UART (UARTO 1 UART1), 1] LLilst APBA 28 3347 35tk
Vi, SR EOREREFR N 921.6Kbits/s .

UARTO A1 UART1 SZHF 8 S Bz i A1 1 Arfss ik, ANSCRIRIGAL .
[& 3-33 APB UART Buffering

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

4

4% Write buffer H Shift register ’—»TXD

A

Baud rate

APB "l generator
interface

v
4—‘ Read buffer H Shift :e:gister ki 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 3ZHFm il i, 4 CTRL[GI R E N 1 B, HATHL
PELEREAI B0 0 R ARS—Or, IXAERT CATE B 07 B TR N R IE B . 24
APB fu il 2] UARTO 1 UART1 A #da KIER I FIR, APB $2 M & Kik
“OKPW N, ANFREL&fy ., (EMAE UART 200, 7521 Jol B I R 0 17
% BAUDDIV.
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BAUDTICK % AR B R0 16 1%, ] LUg X AN S e[ 25
FEAR R UART #i4E . CTRL[OD A H A 5815 5 TXEN, 24 UART &4t
Remst, Al LA AME SR 11O #4y UART B He

WEEH A7 4 STATE mP 12440 HUIRZS A T 3 shi th h Wris sk A5 5
Ub, TEBR AR HUIRZS AT AR BRiE HH h WridsR, s R EPLﬁlﬁ?k’ﬂTU/ﬁ
Fr STATE mh g2 A7 HRAS -

72 UARTO 1 UART1 I &7 7 as 38 , UARTO =ik 0X40004000,
UART1 %3y 0X40005000.

3% 3-10 UARTO/UART1 %52

ai R o mm
8 Hi ks

DATA 0x000 w5 |8 0X-- PO R
RIERE T R K

[3]: U ZEAFHE . S1ER
[2]: RiEGAFHEH, S51ERR
[1]: BAEAFwibr &, Rk
[0]: KIBZAFpibRE, HiE

STATE 0x004 = 4 0x0

[6]: MR, RAE KA
N HF

[6]: Helci i W Re 55

[4]: ik iaeE S

CTRL (0008 BHIS 17 OX00 g gt e

[2]: KiEHWifEREE S

[1]: BUfEREfE S

[0]: KRiEfGE(ES
INTSTATU [3]: Felcdm i, 5156k
S/ 0x00C | BS54 | 0x0 [2]: A% T, SRR
INTCLEAR [1]: FUohwr, 515

[0]: &IZHHr, S1iEkk

[19:0]: BAFHRDIAAFAA4, R/ME

BAUDDIV | 0x010 /5 |20 | 0x00000 916

PID4 OXFDO | X |8 | 0x04 A IDEF 77 454
PID5 OXFD4 | Rik |8 0x00 A BLID AT A7 455
PID6 O0XFD8 Hie |8 0x00 M EIDZFAE 746
PID7 OXFDC | Hik |8 0x00 HMEIDE A7 287
PIDO OXFEO R |8 0x21 AN IDZF A7 250
PID1 OXFE4 Hig |8 0XBS8 SMEIDZ 7521
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PID2

OXFES8

pini

0X1B AN ID BT A 252

PID3

OXFEC

Pl

0X00 HMZID 17253

CIDO

OXFFO

pnl

0X0D HAFIDZFAF 250

CiD1

OXFF4 0XFO0 HAF DB AT 281

CID2

OXFF8

pn

0X05 HAFIDEA7252

CID3

N\

pini
SEE | SEE | S| SEF | SER | SR
® ||| o ™|

OXFFC

pini

0XB1 HAIDFFAE4E3

3.10.9 &1

Wik —/ Watchdog, 7 LLET APB1 & 285347 42 il A5 7] o

‘BT 32bits [ IH RS, i AR F A2 48 WDOGLOAD
BTG -

Watchdog #Ee £ 4: dh k{55 WDOGINT, F1H F i & i BUE A %
I e FE{E 5 WDOGCLKEN Jy i HL P 24 I, Watchdog 1 3 #s 7
FEAIAP G LT #9% . Watchdog MWl FR W5 5, I H 241508 R 0 i 7=
A biE R 15 5 WDOGRES, £ 4t WDOGCLK f) N —ANKfgh & 3, =3
77 7#% WDOGLOAD [MHE N BN TH RS b, dkgadhb T ™ — U mit-24.

MARFRERRE, Watchdog T2 RGEN G S, Seft—FhEf:
R HIIKE L. e, W W E SR ATER, RS kit
##) 0, A4 Watchdog =EMEMNENES, HTRAEN.

Watchdog #:4E 77 a0 T B s :
[ 3-34 Watchdog ##EA T

Count down Counter reloaded
without . and count down -
I reprogram B ~—~without reprogram _— T

/ Watchdog is \ /Counter reaches\ /Counter reaches\

EE— )

\\Programmed /%M\ jero B / Y Ejer(:///

~ ~

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 #7721 N & fix, Watchdog ik A 0x40008000.
% 3-11 Watchdog & #78%

e

% KA v | BAME Eriipay

WDOGLOAD

s OXFFFFFFF

0x00 k 32 Watchdogin#k & 7 2%

WDOGVALUE

L
5 F
. OXFFFFFFF

0x04 He | 32 e Watchdogit#{d % 77 2%
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Ty Watchdog$ il 75 17 2%
XVDOGCONTRO 0x08 l,::; > | oxo [1]:
[0]:
WDOGINTCLR 0x0C HE |- 0x- Watchdog 7 Wi B 25 77 2%
— W R IR A
WDOGRIS 0x10 i1 | ox0 Watchdog L — ¥ R 5 7
73
WDOGMIS 0x14 Hig |1 0x0 WatchdogH Wik 45 27 47 2%
WDOGLOCK 0xC00 ‘g 132 | ox0 Watchdog#i 17 25 17 2
o/ it
WDOGTCR 0xF00 o 1 0x0 Watchdog il 4% ] 5 47 2%
T3 %y 7
WDOGTOP OXFO4 ne o X0 gatchdog/)\hiﬁmﬁﬁﬁﬁﬁ
XVDOGPER'PH'D OXFDO | Wik |8 | 0x04 SREID A7 584
;’VDOGPER'PH'D OXFD4 | Hi |8 | 0x00 YEIDZ 17585
Q/POGPERIPHID [oxFpg 1 8 0x00 HNBIDH 17486
;’VDOGPER'PH'D OXFDC | Wik |8 | 0x00 PN EID 17527
\C’)VDOGPER'PH'D OXFEO Hik | 8 0x24 YN IDEF 250
VPOGPERIPHID [ oxrea | sz 8 oxes SMBIDFF L
XVDOGPER'PH'D OXFE8 | i |8 | OX1B PMRIDZ A7 582
XVDOGPER'PH'D OXFEC | Hif '8 | 0X00 SR IDZ 7523
WDOGPCELLIDO | 0XFFO Higk | 8 0X0D HIFIDE 230
WDOGPCELLID1 | 0XFF4 HiE | 8 0XFO HAFIDZ AT 281
WDOGPCELLID2 | 0XFF8 Higk | 8 0X05 HIFIDE 7252
WDOGPCELLID3 | OXFFC HiE | 8 0XB1 HIFIDH 7253

3.10.10 GPIO

ik AHB 245 GPIO #iud(5, GPIO fHuZfiz] FPGA. GPIO 3L
i 16bits @] /0 Lhfg, BA LNt

® | gifEh WAL A, FLARCE GPIO MR — {0 FH K™ A i
® LR SRR I bbb AE

DS881-1.03 44(72)




RELAPhEsE 3.10 Cortex-M3

® SUFFIEILAC E A A7 A LA R I D g
© AT A A L BT B O PR A A A sk ORAIE TR A

GPIO ZFfFa5 W R Rz, GPIO Al 0x40010000.

%= 3-12 GPIO 553§
S i ES TS AT ST T
DATA 0x0000 | #/5 |16 | Ox---- [15:0]: %idl 25 /7 4%
DATAOUT 0x0004 | /5 |16 | 0x0000 [15:0]: HoHfaka i ar 17 a4

[15:0]: HH {EREE
H1: W {EREE
OUTENSET 0x0010 | i/ | 16 | 0x0000 50: i RETC AL
Bl {55 N
50: {55 %A

OUTENCLR 0x0014 /5 |16 | 0x0000 [15:0]: VB B RE

[15:0]: FlikFFEIhRE A
H1: &EALTFUNC
ALTFUNCSET | 0x0018 BL/5 16 | 0x0000 50: ANXEALTFUNC
#0: GPIOfEANIIO
#1: ALTFUNCIh#E

ALTFUNCCLR | 0x001C |i#/5 |16 | 0x0000 [15:0]: WiEFEIhAEIS b

[15:0]: BT {ERE R &
H1: wEP WL
INTENSET 0x0020 | i%/5 | 16 | 0x0000 50: AEHHEge
BE:0: AMERE T
Be1: Hhlrfdife

[15:0]: BT RETE R
5H1: 5k R
INTENCLR 0x0024 | /5 |16 | 0x0000 50: ANiFkrrhriiEe
B0: R REANIE R
Bl TR eI

INTTYPESET 0x0028 BL/5 16 | 0x0000 [15:0]: FRIHTRTYRE
INTTYPECLR | 0x002C | /5 |16 | 0x0000 [15:0]: WA E R
INTPOLSET 0x0030 B/5 16 | 0x0000 [15:0]: FRITIRPE R E
INTPOLCLR 0x0034 | /5 |16 | 0x0000 [15:0]: Wbl P i
INTSTATUS/ 0x0038 |32 |16 | 0x0000 B PR AS A A4

INTCLEAR 515 kR T R
MASKLOWBYT | 0x0400- | %/ |16 | 0x0000 -
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o e P T AT T S
E 0X07FC
MASKHIGHBYT 8282?(; /5 |16 | 0x0000 -
Reserved 828?&2 - - - Reserved
PID4 0XFDO Riz | 8 0x04 SN IDZ A4
PID5 OXFD4 Hie |8 0x00 AN IDEF A7 55
PID6 OXFD8 Rz | 8 0x00 AN ID A7 756
PID7 OXFDC | Hi: |8 0x00 ANEIDE AT T
PIDO OXFEO Rz | 8 0x20 M ID A7 450
PID1 OXFE4 Rz | 8 0XB8 HNEIDZF A7 AL
PID2 OXFE8 Hie |8 0X1B HMNEIDFTAE 752
PID3 OXFEC Rz | 8 0X00 HMEIDZF 7753
CIDO OXFFO Hie |8 0X0D HAFIDZF A7 40
CID1 OXFF4 HRiz | 8 OXFO HIFIDFF 7251
CID2 OXFF8 Hie |8 0X05 HIFIDE 7482
CID3 OXFFC Riz | 8 0XB1 HIFIDZT 7453
3.10.11 AR EFEO
Cortex-M3 AL ¥ &0 & — MK 4 0, A3 JTAG #HH TPIU 42
I, IX AN DO #ERES] FPGA. JTAG iR 1913 1754 IEEE1149.1 YR
U7 I ity 1 DA R 301 49 1 5 A
JTAG-DP (1)) g LI 3 Bl =305 4 A -
® JTAG-DP IR&WL
® JHAFIAEE (IR FIAHOCH IR H4fsE, FR#=H JTAG AT BT iL 1) &
AT N
® iR ArfFAs FIAHOCH) DR HAH5E, 15 JTAG-DP H %5 f7a8 142
3.10.12 R 7FRRES

DS881-1.03 46(72)
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3.10.13 M FH

DS881-1.03

& 3-35 R 7ERRST

Reserved

System
Control
Space

OXFFFF_FFFE

Reserved
For External
Devices

0xE000_0000

SCB

NVIC

SysTick

SCS

Reserved
For External
SRAM

0xA000_0000

Peripheral

x6000_0000

Reserved

0_0000

SRAM

0x2000_4000

Reserved

0x2000_0000

Code flash

0x0002_0000

o SRR YR S FF Cortex-M3 11 IP A HT, FE4I{E
¥ \PUG517, (GW1NS-2C 1 iti 2 EFH).

0x0000_0000

0xEO00_EDOO
0xEO000_E100
0xE000_EO10
0xEO00_EO00

GPIO

Watchdog

UART1

UARTO

Timerl

Timer0

0x4001_1000

0x4001_0000

0x4000_8000

0x4000_5000

0x4000_4000

0x4000_1000

0x4000_0000

fif 2

ﬁ I
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3.11 B§h

BB B YR AT 2R 6T FPGA Rt REMI M H 2 X FEE . GWINSER &7
FPGA 77 i3t 7% F 4 JR I el M 48 (GCLK),  BLEEE R R 844 1 T AT B .
7 GCLK %, i fit 7 ik it b HCLK % . e Ab, i F2 4L T A 2R (PLL)

SRS Bh PR
HLZPENER, E5% UG286, Gowin B8 % I (Clock)F F #5H -
3.11.1 £/FE ML

GCLK £ GW1INSER %% FPGA F= & H 42 R R 94, 7 L. R A%
PR, A ZIRIEAE 8 4> GCLK M%%. GCLK [ a] it a0 35 4 F (1 it b
N RN M 80 A 22 5, A FH 5 R PR s N D EL A B B sk b P i

3.11.2 $iAEER
BIAEFR S 2 — b B Gz ) FELER , AT FRBAH R (PLL, Phase-locked Loop).
) AR N )2 25 BB oE 5 35 1 28 1% P 3 IR 9 15 5 TR AR A .
GWINSER %% FPGA 7= i i) PLL B Re g $2 4t v] DLZE & B,
T8 B E AN R ) S 80T DU AT B b B SRR B (R AR 43 A0) . AL TREE .
25 L SR T RE .
PLL AR B 1) 25 M AE B an B 3-36 s o
[ 3-36 PLL ;- =&

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

|

6 {6
! LOCK —
Detector LOCK

CLKIN » IDIV —>

PFD > CLKOUT
+ |—» vCo —»{ vcopiv >

ICP

CLKFB ——> —>
- CLKOUTP
FBDIV <«— LPF PS&DCA >
2 y > 13
N DIV E— > CLKOUTD3

FBDSEL[5:0] [ %
4 SDIV
i > CLKOUTD
\ Ja A Ja

\
| | | |

| L (A

RESET RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
PLL ¥ 1€ Xk 3-13 FizNo
F 3-13PLLOEN

TT

oty 1 44 K 55 iR

CLKIN[5: 0] |#iA ZEANELTPN
CLKFB TN SRR TPN
RESET LTI PLLA#B R A7

DS881-1.03 48(72)



http://cdn.gowinsemi.com.cn/UG286.pdf

3.11 g

DS881-1.03

g 1 44 FK &5 U

RESET P TN PLL=CHr (Power Down) 155
IDSEL [5: 0] | %A FAEHIDIVIE, JEFE1~64
FBDSEL [5: 0] | HiA A HIFBDIVIE, JuH1~64
PSDA[3: 0] |%A BNAS AR A I (A %K)
ALK N Shs o5 % Kl (F WA 20
FDLY [3: 0] |#%A CLKOUTPZl#s 1E IR il
CLKOUT fign o TEARAL AN (5 2 L 2 1 e i
CLKOUTP L A ABALAN (5 7 R (B Bh A

5 H CLKOUTELCLKOUTP43 il &l (i

A
CLKOUTD | it SDIV/ i)

> H CLKOUTE{CLKOUTP #4343 &b (

A,
CLKOUTD3 | #irtt} DIV3M e, DIV34H S [ 2 H3)

PLLEEtE 7
LOCK it 1: 45E;
0: R4

PLL &% 0 e E 5 0] LB A0 PLL A0 dm N, ta] DL i@ it e
L M ERNAME S EENEE S B EEEE S . PLL BIRBHE 50T
PLAEANES PLL SsE S I B s N, B r] DU BN 282k 2 11 4 R In 5
S ARG S AR T .

GWINSER %1 FPGA 7= i ] PLL P G815 525 3% 4-20 BiAHIA R ES 5.

PLL A4 N8 CLKIN 33E47 15 1 3 (A 0 400D, 15 AR .

fcikout = (feukin*FBDIV)/IDIV
fvco = fcLkout*ODIV

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

B ApODMPE

foukin HI B B CLKIN A% .

e feikoutr N CLKOUT F1 CLKOUTP K & 5% ,

e fcikoutn N CLKOUTD 445, CLKOUTD N CLKOUT 43455 B &

o fero 9 PFD SAMI%, foro B/MEAR/NT 3MHzZ.

Bl ] 3@ T 5% IDIV. FBDIV. ODIV. SDIV 45 2| #A B 5R (45 5 .
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3.11.3 SiER

GW1NSER %741 FPGA 7= 5 [ ik i 4 HCLK 7] LA R 110 58 s Pk e
B, &5 T VeI B0 E 25 B B AL e 1 st .

3-37 GWINSER-4C HCLK R EE

I/O BankO I/O Bankl
| L B |
= —
— 3
=k
—
B
| L |
/O Bank3
[ |ioBank []Heik

3.12 K&

YE % CRU K Rk 78, GWINSER £7%1 FPGA =g fit T RiEF &
IR EBIE, EHTIB . PR, ERMEEERBHNES.

313 2 /EEN

GWINSER %% FPGA /=& — ML H e R E BN, BiEERE
BN ERZE, W HERBIRPP A s R P /FD B AL, CFU fTI/O
H) 27 A7 28 250 LIRS i .
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3.14 fRIZECE

GW1NSER %51 FPGA 7 i 3% SRAM % #2711 Flash %if2. Flash %
TR ARESCHF i Y Flash g2t 5CRFF 4t Flash gifs .

GW1INSER #%1] FPGA 7=l 1 > Fplk FHiE i JTAG it B A, ik
Y E SR A I GowinCONFIG At B, iF£ik 6 Fii=: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. Fi #af5 3 4%
JTAG 1 AUTO BOOT #&x0. 4% kHES I UG290, Gowin FPGA /=i %
P2 B F A

3.14.1 SRAM 478

GW1NSER %% FPGA 7= it ff] SRAM Zwf2, K b HL 5 7R EHEHT F
Pic B A

3.14.2 Flash ¥

Flash i f2 I BC & B8 A2 0E A N Flash #oc. S, ECESIEMA
M Flash ¥.0i%i% %) SRAM it & #0 . 75 b 5 LA 2R P sl BLoE B
WECE, XAECE T WAy P B3/ 237, GWINSER 731
FPGA 7= i SRR Flash ZrfE B UAIXNUR s X, 4B RHE 2 L
UG290, Gowin FPGA /™43 4 FE l & T/«
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3 gE N4 3.15 A W ETRE

3.15 A &R

GWINSER #7%1 FPGA F= it itk T —/NF Rk, B A Sa RS At il g e
HIH PS8, B iR B T IA £ 5%, dafEid #2 A oy MSPI ga AR e AL i 8 iE
GWINSER-4C 2544111 F N dndik > F7 P o] i B 44 AR =
BN SIRM AT DO P o PR AR 2R, A E TIESE, I B3RS
Z 1A 64 FRESBhAIR
Fr W e R B B R A 20N
fou=210MHz/Param
FRIEET AN ERIRE R, WBRASIR . S RIR A e S5 1
N AR
¥
kr% Param NECE S, iRy 2~128, HFHEEL.
= 3-14 GWINSER-4C | A S iRAOEE 5> 46 H 35

Bl R Bl R B | S

0 2.5MHz* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz

3 6.0MHz 11 9.6MHz 19 25MHz

4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz?
!

NESTE T ES
21435 F T- MSPI i =t
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4 BRI 4.1 TAEAT

B S

!

FEVAEHERR (K AR 26 AR b TARVE R AL T i 5 2 AR SR 8 1 AR 2% S AR Vi e
WHSH, wnF UL a0 A RE AL T AR A F L ARG B 00 T 1% TAF.

4.1 TE&%H

4.1.1 X mATEE

* 41 B mATEE

B/ ik w/AME | RKE
Vce B HLE -0.5v | 1.32V
Vccox I/O BankH /% -0.5v 3.75V
Veex HBIHE -0.5vV | 3.75V
Storage Temperature e -65C | +150°C
Junction Temperature ghi -40°C | +125°C
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4 B RE 4.1 TAEZAMF
412 #EFET(EEE
R 42 EETEER
EA BB w/ME =N
Vce ZHE 1.14V 1.26V
Vcex B 1.71V 3.6V
Vceox I/0 BankH [+ 1.14V 3.6V
ghR (L)
(Junction temperature Commercial
Taicom operation) 0C +85°C
ZEIR (M ZR)
(Junction temperature Industrial
TanD operation) -40°C +100°C
E!
AN [ 4 28 ) o A2 HRL (S i 2% UG883, GWINSER-4C 234 Pinout T4 .
4.1.3 BF LA
F®43BEEARE
B R /M S AE =N
HLYR I _E TR
Travp | (Power supply ramp rates | 0.6mV/us | - 6mV/us
for all power supplies)
4.1.4 PIHREFYE
+® 44 IEIRGE
C S %) A /O AY = ONE]
A N IR FETA
lns AR B 0<VIN<ViH(MAX) 110 150UA
(Input or I/O leakage current)
B N LI TDI,TDO,
I 0<Vin<ViH(MAX 120uA
ne (Input or I/O leakage current) N<Vin( ) TMS,TCK N
4.1.5 PoR %4
F 4-5PoR BIESH
EA S A /M IEPNIEN
PoRHEfH | Power on reset voltage of Vcc | TBD TBD
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4 WA

>
[afay

4.2 ESD £

4.2 ESD 14

DS881-1.03

2= 4-6 GWINSER ESD - HBM

kA QN48
GWI1NSER-4C HBM>1,000V
= 4-7 GWINSER ESD - CDM

kA QN48
GWI1NSER-4C CDM>500V

55(72)




4.3 DC H A4

4.3 DC BS54

4.3.1 #EFT(EEE DC BS ¥
* 48 EFETIEEEA DC BS 4

fiipay

K AF

/ME

SR

AE

/0% NI FLIAE
(Input or I/O
leakage)

Vcco<VINKVIH(MAX)

210pA

0V<Vin<Vcco

10pA

lpu

/0 b7 HIR
(I/O Active
Pull-up Current)

0<Vin<0.7Vcco

-30pA

-150pA

IPD

/O hi7 FIf
(I/O Active
Pull-down

Current)

ViL(MAX)<ViN<Vcco

30pA

150pA

IBHLS

MR FHICHF
I Hr 2 LA
(Bus Hold Low
Sustaining
Current)

Vin=ViL(MAX)

30pA

IBHHS

Sl 2 AR v LY
IREEEERN
(Bus Hold High
Sustaining
Current)

Vin=0.7Vcco

-30pA

IBHLO

Sl 2 AR FRC HLF
I i 28 LA
(Bus Hold Low
Overdrive
Current)

0<VingVeco

150pA

IBHHO

MR P
I i 28 LA
(BusHoldHigh
Overdrive
Current)

0<VingVeco

-150pA

VBHT

SRR FF Al 53
i HE % (Bus hold
trip points)

ViL(MAX
)

ViH(MIN
)

C1

l/OHLZE

(I’0
Capacitance)

8pF
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4.3 DC H A4

2 ks St BME | SO | B
Vcco=3.3V, Hysteresis= ) 482mvV | -
Large
Vceo=2.5V, Hysteresis= ] 302mvV | -
Large
Vcco=1.8V, Hysteresis= ) 152mV | -
Large
B OGRS Vcco=1.5V, Hysteresis= i 94AmvV | -
Viysr | (Hysteresis for  Large
"YST | Schmitt Trigge | Veco=3.3V, Hysteresis= ] 240mV | -
inputs) Small
Vcco=2.5V, Hysteresis= ) 150mV | -
Small
Vcco=1.8V, Hysteresis= i 75mvV | -
Small
Vcco=1.5V, Hysteresis= i A7mvV | -
Small
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4 WA

4.3 DC H A4

4.3.2 BSHR

R 49 BSHR

SR | ik e BME | VM | Rl

lcc In# s Core HLJE HELIE LV A SW1NSER'4 TBD TBD | TBD

lcex | INEHVeex HLYR LT LVhRAS ngNSER"‘ TBD | TBD |TBD

loco ;jzgﬁﬁﬁl/o Bank L J5 LV ngNSER-4 TBD 8D | TBD

433 I/O HEFEITIEHH
+® 410 YO EETIEERG
K i N B R Veco (V) AN . I VRer(V)
wAME | HUME | RKME | RAME | BUBME | BKME

LVTTL33 3.135 3.3 3.465 | - - -
LVCMOS33 |3.135 | 3.3 3.465 | - - -
LVCMOS25 | 2.375 |25 2.625 | - - -
LVCMOS18 | 1.71 1.8 1.89 - - -
LVCMOS15 |1.425 |15 1575 |- - -
LVCMOS12 | 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 | 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2375 25 2.645 | 1.15 1.25 1.35
SSTL25 Il | 2.375 |25 2.645 | 1.15 1.25 1.35
SSTL33_| 3135 3.3 3.465 1.3 1.5 1.7
SSTL33 Il |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 Il | 1.71 1.8 1.89 0.816 | 0.9 1.08
HSTL15 1.425 15 1.575 | 0.68 0.75 0.9
PCI33 3135 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 2375 25 2.625 | - - -
LVDS25E 2375 25 2.625 | - - -
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4 BRI 4.3 DC H A4

P T N . Veco (V) AN . I VRer(V)
RAME | MAE | RONME | ROME | IUME | mORME

SSTL15D 1.425 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D Il | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D II | 2.375 2.5 2.625 - - -
SSTL33D | | 3.135 3.3 3.465 - - -
SSTL33D Il | 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D Il | 1.71 1.8 1.89 - - -
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4 BRI 4.3 DC H A4

4.3.4 BiF 1/0 DC B S 454
# 4-11 B35 /O DC B S 4514

P Vi ViH VoL VO!—| loL loH
Min | Max Min Max| (Max) | (Min) (mA) | (mA)

4 | -4

8 | -8

LVCMOS3 04V Vcco0.4V 12 | -12

3 -0.3V 0.8V 2.0V 3.6V

LVTTL33 16 |-16
24 | -24

0.2v Vcco-0.2V| 0.1 -0.1

4 | -4

LVCMOS?2 04V Veco0.4V o 8
c -0.3V 0.7V 1.7V 3.6V 12 | -12
16 | -16

0.2v Vcco-0.2V| 0.1 -0.1

4 | -4

0.4v Vcco-0.4V | 8 -8

;VCMOSl 0.3V 0.35"Vcco | 0.65*Vcco | 3.6V 12 | -12
ooy | Veco02v 0.1 01

4 | -4

;VCMOSl 0.3V 035Veco | 0.65%cco | 3.6v OV | Veeo 0 AV
0.2v Vcco-0.2V| 0.1 -0.1

LVCMOS1 04V Veco-04v 2

5 -0.3V 0.35*Vcco | 0.65*Vcco | 3.6V 6 | -6
0.2v Vcco-0.2V| 0.1 -01

PCI33 | -0.3V 0.3*Vcco | 0.5*Veco | 3.6V 2'1*V°° 0.9*Vcco |15 | -0.5

SSTL33_| | -0.3V Verer-0.2V | Vrer+0.2V | 3.6V 0.7 Veco-11V| 8 | -8

SSTL25 | | -0.3V| Vrer-0.18V | Vrer+0.18V| 3.6V 0.54V xCCO'O"SZ 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 xRE”O'lZE’ 36V NA | NA NA | NA

SSTL18_ | | -0.3V VRrer-0.125V xREFJ“O'lZS 3.6V 0.40V xCCO'OAO 8 -8

SSTLIS  -03V VRer0.1V | Veert 01V 3.6V 040v (04018 g
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4 BRI

4.3 DC H A4

K Vi ViH VoL VoH loL loH
Min | Max Min Max (Max) | (Min) (mA) | (mA)
HSTL18_ | | -0.3V Veer-0.1V | Vrer+ 0.1V | 3.6V 0.40V xCCO'O"‘O 8 |8
HSTL18 Il| -0.3V| Vrer-0.1V Vrer+ 0.1V | 3.6V| NA NA NA NA
HSTL15 | | -0.3V Vrer-0.1V | Vier+ 0.1V | 3.6V 0.40V xcco-0.40 8 | -8
HSTL15 Il} -0.3V| Vrer-0.1V Vrert+ 0.1V | 3.6V| NA NA NA NA
4.3.5 4 I/O DC BS54
&R 4-12 4 1/0 DC S 4514
LVDS25
- 7 7\ L7 o :
I T Wit 2 AR e P
(N 18 (A
A
Vina,Vin - | SR 0 i 24 Vv
B (Input Voltage)
e A d -
v S L Half the Sumof | | a5 |v
CM (Input Common Mode the Two Inputs .05 | - .35
Voltage)
. N . . Difference
YAN /-}
VTHD %ﬂ fﬁ_:_{]\ ] IE]E(llglfferentlal Between the Two | £100 | - - mV
nput Threshold) Inputs
A N Power On or
Iin i\ HEL IR (Input Current) Power Off - - +10 HA
4y HA 7 FLSF-(Output High _
Vou Voltage for Vop or Vow) R = 1000 1.60 1V
i I H P (Output Low _
VoL Voltage for Vop or Vow) Rr = 1000 0.9 v
7 Fs 4 ) H s (Output (Vop - Vowm),
Voo Voltage Differential) Rt=100Q 250 1350 450 mV
Ze Rl s AR AL Y
AVop (Change in Vob Between - - 50 mV
High and Low)
it (Output Voltage | (Vop + Vowm)/2,
Vos Offset) RT=100Q 1.125 1 1.20 1.375 |V
i 4 ARk (Change in
AVos Vos Between High and - - 50 mV
Low)
B . Voo = OV ¥ 47 H
| A =N _ - - 15 mA
s FE & HE i
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4 WA

4.4 AC FFa=iiit

4.4 AC 4514

4.4.1 1/O iRE
41310 F¥iE ¥
2 FK W B Min Max FAfL
fmax |05 KA - 150M Hz
‘;MAX—LVD LVDSH K Hi# - 400M Hz
4.4.2 CFU Fx$51%
#* 4-14 CFU 8%
o P "
SF |tk il ¥ fir
Min | Max
tuta cru | LUT4ASEIR(LUT4 delay) - 0.674 |ns
tuts_.cru | LUTSIEIR(LUTS delay) - 1.388 | ns
tute_cru | LUTGIEIR(LUT6 delay) - 2.01 ns
tutz_cru | LUT7EIR(LUTY delay) - 2.632 | ns
tuts_.cru | LUT8IEIR(LUTS delay) - 3.254 |ns
o, BBEEBFEBEMMAEE
- (Set/Reset to Register output) '
; | 2 A
tco cru I & 21 =5 A7 45 %y i I 5] (Clock to | _ 076 |ns
Register output)
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4 BRI 4.4 AC FFa=iiit

4.4.3 BHEFT /O FFcfrid

R 4-15 S ERFF KRS

Y U RE © ofy
Min Max Min Max

Clocks TBD | TBD TBD TBD TBD TBD

EE;I';/UT'PM TBD TBD |TBD |TBD | TBD | TBD

S::‘aer;ae'te'f PN '1gp 'TBD |TBD | TBD | TBD | TBD

4.4.4 Gearbox FFx4F4E

%R 4-16 Gearbox NI FFSH

2 FK iR B AL

FMAXIDDR 2:1Gearboxii A\ i K 4 TBD MHz

FMAXIDES4 4:1Gearbox%i N K T4 TBD MHz

FMAXIDESS 8:1Gearboxi A\ fix K T4 TBD MHz

FMAXivipeo | 7:1Gearboxfij A\ fx K 4 TBD MHz

FMAXipesio | 10:1Gearbox#i A\ 5 Kk 3 4 TBD MHz

FMAXODDR 1:2Gearbox#i A f K F 5 TBD MHz

FMAXosera | 1:4Gearbox¥i A\ & K T4 TBD MHz

FMAXosers | 1:8Gearbox%i A\ & Kk 4 TBD MHz

FMAXovipeo | 1:7Gearbox%ii N\ i K E 4 TBD MHz

FMAXoser1o | 1:10Gearboxi A\ & Kk F 45 TBD MHz

FMAXoserie | 1:16Gearbox%i N\ fx K I 4 TBD MHz
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4 BRI 4.4 AC JF R
4.4.5 BSRAM FFx4F514
3 4-17 BSRAM B FF&¥
" HEEER \
45K ik S5 oy
Min | Max
BSRAM 2 it b1t/ £ 45 1) i b 1) 4yt 4
tcoan_ssram | i (Clock to output time of read | - 510 |ns
address/data)
BSRAM i ! 75 47 4% H I8 B 21 % H &
tcoor Bsram | [if (Clock to output time of output | - 0.56 | ns
register)
4.4.6 DSP X414
% 418 DSP RFEH
" S S e
2 ik E*ﬁ By
Min | Max
i N o A7 i F0 IR B 21 4 HS SE I (Clock
tcoir_psp . . . - 480 |ns
to output time of input register)
Ut 7K AT A B0 IR B 21 4 HS SE I (Clock
tcoPr_DsP . L . - 240 |ns
to output time of pipeline register)
i L AT A7 B0 IR b 2 4 HY SE I (Clock
tcoor_bsp X . - 0.84 |ns
to output time of output register)
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4 A4 4.4 AC JF=45 1
4.4.7 AR R EE
+ 4-19 FARIREFEESH
b T BH B/ ME IR wN1E
eniRi AR (0 ~ GWINSER-4 | 118.75MH 131.25MH
. 125MHz
+857C) C z z
fmax o e
= Sz i
AR i 5 z GWINSER-4 | 112 5MHz | 125MHz | 137.5MHz
(-40 ~ +100°C) C
toT B S S E 43% 50% 57%
toparT i H ISR R Bh 0.01UIPP CF),'OQU'P 0.02UIPP
4.4.8 $FAIAFF R FFE
= 4-20 PiIEF NS
s HEER B B/ ME BANE
CLKIN 3MHZ 400MHZ
C7/16 PFD 3MHZ 400MHZ
C6/15 VCO 400MHZ | 1200MHZ
GWINSER-4 CLKOUT 3.125MHZ | 600MHZ
C CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
VCO 320MHZ | 960MHZ
CLKOUT 2.5MHZ 480MHZ
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4 BRI 4.5 Cortex-M3 HL A< 451

4.5 Cortex-M3 S 4F4

4.5.1 DC BS54
< 4-21 RS
FIA%
k‘/v‘ — +I—‘7k > \_n
e iR YN (i BT
lvce VCCH KH - 100 mA
lvss VSSH K HLT - -100 mA
ling RHER - +/-5 mA
4.5.2 AC BS54
+4-22 B2
FAE
55 Eiipu 2% <R 1vs
s 3% 14 N F FALAT
froLk AHBR &1 4% | GWINSER-4C | 0 80 MHz
frcLk APBIN &1 4% | GWLNSER-4C | 0 80 MHz
1.6 APINEBRE S
4.6.1 DC BS54
= 4-23 A PINTE DC BS54
PN Wake-u
i >4 2 5 %
2 Fy 5 Ve [Veer <R {v2 o] %14

B A (wil 85 AN I P R =

219 105 mA NA

25ns)? 100%, VIN = “1/0”
SR le? |01 12 mA | NA -
B 01 12 mA | NA -
TR BRAR 0.1 |12 mA | NA -
XE=YE=SE= “1” , {
- T=Tace ¥ T=50ns2 i, 1/O
4 5 2 acc | Z I, 1K
(255002 lccz | 980 |25  pA | NA IR ILII0mA. T=50nS 2
I%l) Je . PR GE I 8% O DA 15 A
2o VORI HLI AR H,
ik
FEALAL Ise 5.2 20 MA 0 Vss. VeexfVee
.

o [1IXUEEUENE ST I, WEE HRIATE 2 T % B A
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4 WA

4.6 F INAF HUREE

o [2]lcct 1E Tnew AN [F] Y ] B TH 55

- AV Tnew< Tace
- Thew = Tacc

- Tace<Tnew - 50ns: lcc1 (new) = (Icc1 - lcc2)(Tace/ Tnew) + lcc2
- Thew>50ns: lcct1 (new) = (Icct - lcc2)(Tace/ Thew) + 50ns*lcc2/Thew + Iss

- t>50ns, lcce=1IsB

e [3]M\ wake-up time R ZI 4 Vee 2K T 1.08V,
4.6.2 AC BS 4514
® 4-24 APNERFSH
F P ZH 5 w/ME | RKE | AL
WC1 - 25 ns
TC - 22 ns
Vil ItE]2 | BC Tacc® - 21 ns
LT - 21 ns
wC - 25 ns
I R 5% o 8 3000 Ak 422 ST () Thvs - us
B A7 it PRAF B T Trvh - uS
BUHEAT i PR Fap o) 1] (AR HE R Trvh1 100 - us
R A it 2 2 R L 3715 TR Tpgs 10 - Us
G A R FF IS [A] Tpgh 20 - ns
I 18] Tprog 8 16 us
Y £ N (] Twpr >0 - ns
PEBRPRFFI [A] Twhd >0 - ns
IS = B 5 R B S ] Teps -10 - ns
SE R L FRAT LI [H] Tas 0.1 - ns
SEJ Y ey LTI T Tows 5 - ns
1k A8 S ST (] Tads 20 - ns
i bk O 45 N T Tadh 20 - ns
O PRFFIN ] Tdh 0.5 - ns
WC1 Tah 25 - ns
N T ' 22 ' =
INF 3 BC - 21 - ns
LT - 21 - ns
wC - 25 - ns
SE K% F - s [A] Trws 2 - ns
PRI (8] Trev 10 - us
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4 WA

4.6 I INAF R TE

PR \%ﬁ 5 BAME | RKE | B
HGH A B ) Thv - 6 ms
PR [H] Terase | 100 120 ms
B AR BRI A] Tme 100 120 ms
P B MR A I Wake-uplf (8] | Twkpd | 7 - Us
R HLORFFISS 8] Tsbh 100 - ns
Ve 3 i (] Tos 0 - ns
VeexPrir [E] Toh 0 - ns
!

o [RLEBEMATRER AL .

o [2IXEEMAE NI B, RPN

e [3]{Ef5*5 XADR.YADR.XE 1 YE 15 5 H 5, Tace FIFFURET [0] 9 SE 155 19 LT

B EdE DOUT #fRAF ELBIAE T — A R B A E T 46

o [A]Th I HN G EAF IR BIHE T — UCEBRARAE 2 AT A RAB A],  [F) — A hkAE T — Kk
BEERZ AT AR B AP (A DA IR — UAEBR Z AT A RE S A PIIR . IXFP R

il dE T e e

o [BITAMBILERA 1ns B ETHEE AL 1ns [T FAS A .

o [6]#%iil{fF5 X. YADR. XE Al YE 155 T E 2 D IRHF Tace HIBT[A], Tacc M SE 1 _EFHHT

KI5 -

4.6.3 BIER
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4 BRI 4.7 e I Ehn i

& 4-2 A RN RIER FF

SE /

ERASE

¥ADR

¥E

YADR

YE

DIN

PROG + ;E e t o F

ey oty

NVSTR + ¥ = o Eq_/i
& 4-3 F PINTRBRIRERF
YE o T
SE S
¥ADR T
YADR

— ToP=
XE rr i
ERASE A _y L
v Twpr Tnws - Terase ;[_1 Tnhwv by i Trgov L

NVSTR * + ¥ —

4.7 SwIZE O FERE

GW1INSER %% FPGA 7=/ GowinCONFIG it B £k 6

i,

45 B B XU MSPI 2. SSPI . CPU # . SERIAL

B, PEIERNES N UG290, Gowin FPGA /242 44 721 B -F -
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5 BT IR

5.1

5.1 88k

Product Series
GWINSER

Core Supply Voltage

!

5%%1#1'“11.:. 2

Speed Grade i&H T LX FiAFI UX fA,
TEA R B 28R R B L, 5535 2.2 72 E B % K 2.3 HEE R I%.
R P S 4 1) /)N B 04 (Little Bee®) R Ik a1 Al = BEO 5K e 2 1H- BE AN )

T 25 P FE A R L SUbR BRI, 1 C6/15, C5/14 25 i Fr i35 F A 5 Tl 2 bR,
it DA TRl 36 AT R JA] By A2 b s (D AR s (C) . Tk il fE 100°C, ik
Pt i 85°C, BT AR — 30 A Qe v b 2 S il A S FE 2 2 6, 7E k) B
HEELMNA 5.

[&] 5-1 GW1INSER-4C - ES

LV Vcc:1.2V

Logic Density

GWINSER - XX X C XXXXXX X ES

AL ARARAR A
L Optional Suffix

ES: Engineering Sample

P: W#kHyperRAM

G: WXNOR FIASH

4: 4,608 LUTs
C:ARM Cortex-M3 Package Type
QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)
DS881-1.03 71(72)




5 BTG R 5.2 B IEE AT

5-2 GWINSER-4C 84458 753% - Production
GWINSER - XX X C  XXXXXX CX/IX

Product Series —T1

GWI1NSER Grade
C Commercial
| Industrial

Core Supply Voltage

LV Vcc:1.2V Speed
4 Slowest /5 /6 /7 Fastest

Logic Density

. Package Type
4: 4,608 LUTs QN48P (QFN48P, 0.4mm;
C:ARM Cortex-M3 P: A#kHyperRAM)

QN48G (QFN48G, 0.4mm:;
G: WHXNOR FIASH)

5.2 2R & HRIR
o AR AR R B TR E R, W 5-3 B
5-3 GWINSER-4C 884+ #4RiR =5

® °
GOWINST GWI1NSER-LVAC €— Part Number

N48PC6/15
Part Number —» GWINSER-LV4CQN48PC6/I5 Q L
Date Code —» YYWW YYWW <———— Date Code

Lot Number — LLLLLLLLL LLLLLLLL L<—— Lot Number

VE!
5-5 h i —4T 55 47~ “Part Number”.
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