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£ 1-1 RiE. G088
RiE. 4ilgiE | 2 P
FPGA Field Programmable Gate Array | 3137 7] 4w #2155 51
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Timer Timer JE I 25
T
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TimeStamp TimeStamp I 5] 38K
DWT Data Watchpoint Trace HCHE M 00 R R
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uUsB Universal Serial Bus JH AT R
PHY Physical Layer Lk =
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SAR glé;(i:seé?ive Approximation EUCE I
SFDR Spurious-freeDynamic Range T B sh ST
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LUT6 6-input Look-up Tables 6 FIANEIRE
LUT7 7-input Look-up Tables 7 MINEIRE
LUT8 8-input Look-up Tables 8 BINTE IR K
REG Register AL
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[o]:] Input/Output Block B N H R
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DQCE Dynamic Quadrant Clock Enable | zh#s G BRI &0 i it
DCS Dynamic Clock Selector AN P AR
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QN48 QFN48 QFN48 %
TDM Time Division Multiplexing i 5 H
GPIO Gowin Programmable 10 Gowin 1] g i FH

14 FARZFHSRIR
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B 5k GWINSER #7174 FPGA 7= i 2 5 T SRAM PUF £ K
2R A E) R — A — S, ZBHKEAS AT
TEAEANES, BiE R T AT & HliEd A+ . GWINSER #7144 FPGA
PE TN Intrinsic ID BroadKey-Pro %24/, A] DL FA MUK 5 LI 22 445
PR B N R R . Gowin 244 FPGA N T 32, AT LU T &R 2% <
TMEPIBE . 3l 2 AR 4% A B A N A

GWINSER #7544 FPGA 77 5 GWINSR %741 FPGA 7= i B A5 A
[E] AR R R, ME— I X AR ARG L FEF, 7 GWINSER R7%1%¢ 4
FPGA 7= Nk 5 5 User Flash F AT A6 T — kMg FE (OTP) AIIE
1o HAZNEIG R 200 T2 Blm s . s, B3N AR 240G
SR

B SRR AL [ T B R R — A FPGA BT R ES, i
GWINSER %I FPGA 7= f, BEWE5E FPGA it ARl figk. F=A4
PEI SO B T #sE —uh AR

fRIhFE

- 55nm R ARNGFLE

- MHE: 1.2V

- SCEFLV R

- RN BB AT IR

® fERL HyperRAM f74i#:0

® £E7 NOR FLASH 726t Fr

® fHIZIALEE S
- Cortex-M3 32-bit RISC 1%

- ARM3V7M ZEH, EFxE/INEEE RN N H 7 Rt AT TR

- RGUEN R, AL T AR 24 ALSTEE . . B2 Es,
A R s L)

- Thumb #%, Thumb-2 15452403 28 v DLSR U = A QRS 2 FE

- feiECFF 100MHz 1 TAES %

- TEPERREAN U B SR
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- ERNVIC, AL AL
- 26 i, B 8 ML
- WARRYERIT, RAEREAUE ECR IR ERAE RS DI RE
- AEXFF R IR, B RE N T S AU AN AT
- Bit-banding, fEFINERIE, SARERAMA T AMESE, g 7
papiraioketil
- TimerO I Timerl
- UARTO il UART1
- watchdog
Pl . JTAG 1 TPIU
° ifm{ﬂ: OTP AiERY
® 7 NAE BT
- 256Kb {743
- 32-bit HHEl v
® SIEFZFI /O HSPARifE
LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/18 1,
SSTL33/25/18 Il, SSTL15; HSTL18 |, HSTL18 Il, HSTL15 I; PCI,
LVDS25, RSDS, LVDS25E, BLVDSE
- MLVDSE, LVPECLE, RSDSE
- R G T IR kI
- X¥ 4mA. 8mA. 16mA. 24mA ZIREfRE
- RAtEH{E S Slew Rate &
- PRt S T IR R IR I
- XA 11O R ST ) Bus Keeper. i/ Nz HLFH & Open Drain
o HH a6 T
- XFRREIR
- ZEEMIPLHEZO
- X¥FI13C
® FEMIEAZBHMIL
- 4%\ LUT(LUT4)
- X AR
- XEBAL TR
® S FFZ ML KIS BENLAEfif 2%
— SRR I B AR P X AR 2
- S'Zﬁ?*ﬁ Y He
® RIGMH PLL %R
- SRR R, AN AR
- AR X 4% R R
® N Flash s
N EE
- CRRRENERE
- ¥ AUTO BOOT #1 DUAL BOOT % ftE
® ZnfEll B
- W ITAG B B R
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- XFFZH GowinCONFIG fic Efizi: AUTOBOOT. SSPI. MSPI.

CPU. SERIAL
2.2 ERERTIFE

i 2'1 Fﬁ:{n:hsy-ui

Erdas GWI1NSER-4C

W HIT(LUT4) 4,608

A2 (FF) 3,456

POk F S AL 2

B-SRAM(bits) 180K

HolR s SN A G720 H 10

B-SRAM()

Feyk i 16

(18 x 18 Multiplier)

FH 7 N A7 (bits) 256K

HyperRAM(bits) 64M

NOR FLASH(bits) 32M

BiFHIA(PLLS) 2

OSC 1, K% +5%

T A% AL F 2% Cortex-M3

I/O Bank %% 4

S NIIOF 106

M HLE 1.2V

s f2=
2.3 HERERIIR
% 2-2 FEFIFETIFR
i Ep Memory K7 K (A
QN48P HyperRAM 64Mb 8 bhits
GWI1NSER-4C :

QN48G NOR Flash 32Mb 1 bit

*® 23 FEmEEMEAMP, 10 E25%

B ] (mm) JSF(mm) GW1NSER-4C
QN48P 0.4 6x6 38(4)

QN48G 0.4 6x6 38(4)

!

e JTAGSEL_N #il JTAG &2 HJRE I, JTAGSEL_N 5|1 JTAG F#H 1 4 15
(TCK. TDI. TDO. TMS) AH[[AIE N 110, WERKHEE N ITAG N 4 4
5| B N 110 I 5. 24 mode[2:0]1=001 I}, JTAGSEL_N &5 JTAG Bl & 1 4
ANMER (TCK. TMS. TDI. TDO) 7] LA # & N GPIO, BERfH K P 110 #oin 1.
VEYR S Bi5 5% UG884, GWINSER £ JI/FPGA /i 5 & T
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2 7 AR 2.3 #HEEEEHIR

o AFt+ GWINSER %% FPGA 7= i S XA S/, H4EEIES M 5.1
B4

o IFYHZEiES N UG883, GWINSER-4C Z// Pinout.
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3 ZERI A 3.1 Z5HHE R

32%*’@7’1’2’&

3.1 LHHEE

[#] 3-1 GWINSER-4C &= E

<«——ljoBanko——> | | | [16B] [10B] [IOB] [1i0B]—

T CFU r,,,masn"?,( | CFU| | CFU| | Flash | OB =
- —| UserFlash | PLL |_
;(é 9 Cortex M3 S userEah /[ PLL | [IOB— HyperRAM
€| 8 cru |l osc |8 | Cortex M3 10B |— /
e O ||| I
£ BSRAM | | |Leru] [cru] [osc| [10B—; FLASH

CFU W DSP | [10B |—
<« lOBankz——» [l B-SRAM [10B

GWINSER N R G I 240, BT w5144 GWINSE %)
FPGA 77 il B A7t o HyperRAM HitEFIMEIL, 52 W 3.3HyperRAM .
NOR FLASH #51 FiEiR, 52 % 3.4NOR FLASH.

GWINSER %%l FPGA /= i N #% Cortex-M3 k%4 B g% . CFU (Al
BINGEHIT). 1/0. B-SRAM %, PLL %I, AR N iR,
%% Flash %8, 1H4IE BiES L& 2-1.

GWINSER % %1% 4 FPGA 7= i 2 £55:F SRAM PUF HiR (%2 2R .
EHESFEF, GWINSER R%4% 4 FPGA 7= 5 N #83E 5 kP User Flash
PR FTAENE T — MR (OTP) IERS . VE4H S BiES I 3.2 OTP AIERS .

GWINSER %1 FPGA 7= ity J A (1) 2 B8 43 vl I B D g Bt (CFU,
Configurable Logic Unit), fEZ8FANEIZIEAT. FI G REHES], ARIARR
SAATEAISNECA R . PR EIRE T (CFU) Al DAL E R (LUT4)
B, HARZER . FE4ITTRNE S 3.5 AL E UIEEHL TG

GWINSER %741 FPGA /=¥ 110 ZHE A4/l B Bank Jy
k4, Zr%04 BankO. Bankl. Bank2 Hil Bank3. /O %S4 2 fiHi~F
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b, SR TAERR N, SDR LAFMUAIEH] DDR #3. PR4IBRHE 2
J. 3.6 F N\ o AR .

GWINSER %% FPGA 7= i [INHUR S S BE VL 7 (i 2% (B-SRAM) fE#F
N RRATHES], — > B-SRAM TEZRA4 N E6 & A 3 4~ CFU B E . B-SRAM
PP A 72, EHE R A RE RN . — & F1E Cortex-M3 4b 2
ARG SRAM TR, AT A4 is, —4 B-SRAM &F&E K/NA
16Kbits, 255N 64Kbits. & HIERH PRI 5IR, — B-SRAM 1%
= AR/NN 18Kbits, E 2N 72Kbits, SCFEFZ A B AL ARER S, TR
TERHE 2 . 3.7 HURERAS A LA 2R .

GWINSER %1 FPGA F= Wik T P INAE TR, FHEBEHIEA SRR,
XHEPAMEA T, EEPRE R BRI — A T 1% Cortex-M3
AEEES ) ARM 217, IXFEAE RIS F 7 INAE R R B, AREB AN, R
FER P RIAE S A AE IR . FEANE Bi1555 3.8 P INAF i .

GWINSER %%l FPGA /=W ik | #1715 5 B DSP. DSP f£4%
NI IEATHES, A~ DSP % 5 H 9 4~ CFU L& . &> DSP
PN 220, RN ZE TS AN AT N 2% (pre-adders), AN 18 ALYaRE
A (multipliers) fl—A> =5 N B AR/IP 12 H B IC(ALUSA) . VEAEEHES %
3.9 G5 A FRAR R

GWINSER %1 FPGA 7= N ik T8I PLL %8 . &= 54k PLL
REER AN P AL AT DAZE S I B, @I e B AN 5] 1 2 80T DAIEAT I ) 45
RAFFE(EAR ) AR, (52 LIRS ThEE. [ P2 5 ik a] g A
F AR, X 2.5MHz 3| 120MHz FBHBHRVE R, A MSPI grFEc B A
AARAERTBh o P SRR AT A P SR A AT R AE 0 B, B ERORS B AT OA 5%
ARG Z L 3.11 B

GWINSER R %1 FPGA 7= i Nk 1 T %% Flash %5 FH T P & Flash Zwfs,
SRR S Eh A 2 A ERAE, 2 AUTO BOOT il DUAL BOOT Zifeti=t.
VR RHE S 4.7 ffesE D P bsiE .

Cortex-M3 T iZ A BEER , R 5t A shE SCHF 30MHz FIFE 7 In#k, SZHReAT“H
172 18] e (A 11 AL . I AHB 7 B 2L U7 (8 5 Ml A7 1 4% 3E
5. ik APB B4 7 (8 5 MBI & 3HTIE1E, W UART 4. it GPIO £
VAT DA RIS 5 8 () 5 /8304 50 (S , FPGA ZRFE Sl A [F195 /bR il 45 ) 2%
IhiE, 4 SPI. 1°C. 13C %5, VE4H¥%RHES % 3.10Cortex-M3.

A, FPGA SN E 7 FE BIA dfE i 2k 5.6 (CRU, Configurable
Routing Unit), & FPGA W T A RIS ALER X R, WECE IR T
(CFU) F110B WES# B AL TR, %l 1 CFU PR AT 1I0B P
(R TEYR ., AL IR IEN = 2 5k FPGA B4 A sh A k. teat,
GWINSER %1 FPGA /= i J2 it 7 £ B9 % H ISP 28 0505, KR T,
EfREEN, DURRmFRIETE . AT RNE S 3.41 IHBh. 3.12 K2R A 3.13
R E BN
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3 G A

3.2 OTP ARG

3.2 OTP AR

OTP I IFRYLE filid i FE P iB ik SRAM PUF F=A4: I HEHTA74E B 22 4=
FPGA W#F3E 5 2t User Flash H . iZ i\ IFiGME— B AT OGS . £ TiZAE
i, HPTLEIEE A S AP, JEIEEA Intrinsic 1D 2248442,

SEILINEE . R AN AA . ZAeBEETR.
OTP A IFMS A PEI T

e T SRAM PUF M4t
- FET P SRAM [EA & A AR 25 51 X6t

- REPI R B ER AR, M ANERAAE T R

e |ID BroadKey-Pro %4 &
- AEERERA. INE L SFTRRAEES FR B AR
- AEThEE R R BIARES
o | HALE
- WAt g HAE T SRAM PUF A R 55 5 %t
- BN S ARG R o R
- HNEAEE CSR KIED
o LN
- ZEFY)
- B R
- IR
3.3 HyperRAM
i
i A% 200MHZ
RIS 4 A5
B hs SR B I e R0 22 2 B
X IR
ByEir 5. 8bits
SRR A
5 BRI RWDS
- AR BT R
- AR IR R, RAE s R IR
- TR IR A A RSB
- SRR AR NS B R
® Wik MEAR HhIE

PEREFITh#E
® NI B At IK B g
® [RARTIABMIBII: IR & R HRAR 2R IR I HRAR X
® AL E MR A
- XRERMERK

- TYmFRERKEKE: 16, 32. 64 1128 F

DS881-1.01
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>
o3

\

3 &l

A\

I

3.4 NOR FLASH

- RERE: —IRRKE(EEERLEERK
BB BT e 4 R A Rl A QR0 4 B2 271 Rl 3 A =
fEEEE: 1.7V~2.0V 8% 2.7V~3.6V

#51 HyperRAM fit LI5S 2344 pinout T/} .
E SR IR IP Core Generator 3735 P #k//M 51 PSRAM $4

WP, {E ARSI IP ATLLE 31 5E K PSRAM _ERIRIAGIE, SERciHESER

(=

FH P $2 B ) 28 B2/ 5 I A E R AT, FEAIE BiE S22 IPUG525, Gowin

HyperRAM & PSRAM Memory Interface IP 4 /755

3.4 NOR FLASH

BRI G B M, 1 QN48G, Witk NOR FLASH, Hskf7f%

Cortex-M3 LR .
ol

3.5 ATECE LS

32Mb 7§ 7S [a], DL 256 F15;
Y ¥ SPI;
B P AR . 120MHz;
RS 8/16/32/64 T B
BRI 5 R4
- AR E A TRER S WA S R
- TRIRZPE R
Min 100,000 ZmF2/45 [
PRI P G P22 B B A
- TIYmFERSTE: 0.7ms;
- Sector ¥R [A]: 90ms;
- HR¥ERRESE]: 0.45s;
~ O BERREE]: 20s;
R 28R «
- Sector: 4K F7i
- . 32/64K F
- BEBRImAEEE I
IRIFE:
- FRNLHYR: 35UA;
- RWrHE: 0.2uA;
AR
B AR A ME—Y 128 211 1D;
- 3x1024 FAT R T AE4y, AL OTP Biff;
A7y | : 20 4

REELTT

A iC B I AE B TG (CFU) 2 ) i GWINSER %1 FPGA 7= 5 3 A< 855,

A~ CFU B AT i B 32 4 F T (CLU) R AT 4 FE A1 28 22 IR T (CRU)AL R . A
CLU /P9~ AT & Th g i CLS(Configurable Logic Slice)2H sk, Hrhalfd &

DS881-1.01
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>
od

3.5 AL EIAEHIT

\

3 4Efy

A\

I

e A & EREN AR, ES K 3-2.
[E 3-2 CFU Z#r=E

v

Carry to Right CLU

CLS2

CRU

CLS1

CLSO

Carry from left CLU

!
SERG T ERHK I S i W0 T, LR o 2k SR AR SR s S Akt
3.5.1 AIECEiZ4EE T

AITC B A SRR AR A R R . AR RN 2B X
® LR FMN

BAERRATUBHELEN A 4 AERR(LUTS), WTEEZHE o]
S R R R TR

- A AECE DR R TR E A 5 AR E(LUTS),

- PR E IR A T E KA 6 AN &R (LUT6).

- VU E IR A AT E R A 7 AN E R R (LUTT).

- J\NMNATECE DR v () CLU) AT G B B — > 8 M ALK (LUTS).
® RPN

SEA AT EE, AIRF AT E A AZ A (ALY), FTESSILLL R Dhag:

- ImENREIE

- S, BRI AR E e

- MRS, BRERKTHE. DT BRI R

- IRIEER
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0d

=t

3 451

\

3.5 AL EIAEHIT

Hiree

A B ThfE A (CLSO~CLS2) 1 & & N 24 A7 25 (REG), & 3-3 Fiiow.
3-3 CLS A HFHER/~EE

—D
—CE
—>CLK
— SR
—GSR

% 3-1 CLS hHFFREHRES 1A

EReE

I/0

ik

D

R CT YN

CE

CLK fERE(S 5, TG E Ay P bl P A it 2

CLK

RS S, ARG E B R BN BRI R 2

SR

A E G AN, TG E i R Zhg
o [[LEA

A2 BAL

S AL

S EAL

A E B AL

GSR®#

AREEN, ATECE NI IhRE %
o LM

o U EMN

o JIeREEN

B A7 i LY

!

o [11fF'5 D WORIEATLLUEH R —FIECEIIRE A P AE— SR ML, BTk sokE T
CRU 14N . IUILAE AR RGOS BB, WA a0 LE e A .

e [2]CFU " alfic B 3 &8 A () CE/CLK/SR ¥ m] Sy il B % .
e [3]7E£ GWINSER %%l FPGA /=N ¥, GSR @ HELER, Al CRU.
[4]SR 5 GSR [Al 45 %} GSR 8= ke 2.

3.5.2 TR RIEE T

AL BIR . TT CRU ) Dhg B PN J7 1 -

® HINILEFELIAE: N CFU KM NG TR I Am AR %

® fLLBIRIIAE: v CFU KM 5 S I UEROC R, Bk CFU Wl
BH: CFU Z A EEHE: DL I CFU M FPGA 3B HE D REAR He 2 [H] 1) 4%

DS881-1.01
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3 LN 3.6 i Ny AR

3.6 HINHIH IR

GWINSER 7% FPGA 751 10B EZEAFE 1/0 Buffer. 1/10 B4 DL K
FH N AT 2R IR B G =N . T 3-4 Fos WA 10B I 4h i) 7s m -,
> 10B B TS 110 B I(bric N A F1 B), ‘&A1 LARC B ali—H %%
BEX, WA PME A R E 5 0 A AL E .
3-4 10B &R EE

Differential Pair Differential Pair
. A _
” “True” “Comp” 7 “True” “Comp”
PAD A PAD B PAD A PAD B
Y Y A A
v v v v
Buffer Pair A& B Buffer Pair A& B
L A A Y L A A A
—H |0 —H O —H |0 —H |0
o 6 o & € b ® %o & ¢
A v A 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A Y A 1 A
_ZolZQ _|BpoPd QO _|Bpo|ZO_|BoXZ QO
eS8 =3E5E ~ 2EEE 52852 &
S585v 5585 v &£585v S5E85 v
Q —|Q Q —+Q Q —|Q Q ~Q
v v v ¢
Routing Routing

GWINSER %741 FPGA 7= 57 10B [T B4 &

® JLT Bank 1) Veco Ml

FH LVCMOS. PCI. LVTTL. LVDS. SSTL P& HSTL %5 % 1 Fhr
#, GWINSER-4C ] BANK3 H 37 HF #ii LVCMOS % A\ /i Hi A
LVDS25E =/ %t .

PN 5 LB RE .

PEALA A5 5 KBl FL YR IR T

AL = 5 Slew Rate £ .

AN 110 AT ) Bus Keeper. i/ N7 HLFH & Open Drain it
T

TR, GWINSER-4C #) BANK3 [ 4k

/0 #HE T iEm . SDR LA ) DDR %5 £ fifk .
GWI1NSER-4C f#] BANKO/BANK1 37 MIPI % A\

GW1NSER-AC f#) BANK2 3 MIPI %t

GW1NSER-4C [f) BANKO/BANK1/BANK2 % ## 13C.

3.6.1 /O B R

GWINSER %71 FPGA 7= 5411 110 .55 4 4 Bank, W& 3-5 i,

DS881-1.01 14(73)
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3.6 f N\ A
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A~ Bank A AL 1/O HIJE Veco. HNCHF SSTL, HSTL %5 1/0 fi AR,
A~ Bank ISR E— ML S5 H E (VRer), AP AT LRSS FH 10B 9 & 1Y
Vrer Y (55T 0.5*Vceco), WATEFEINET Vrer FIA(FFH Bank H/EE—1
1/O & JEAE 9 HhER Vrer I N) o

3-5 GWINSER-4C #&# I/O Bank 53 ~EE

| 1/0 Bank0 | | 1/0 Bank1 |
Top
GWINSER-4C &
=
Bottom
| /O Bank3 |

ajueg O/l

GWINSER-4C #81F % #F LV A .
GWI1NSER %% FPGA 7= i HJE Vee N 1.2V;

LV A28 P9 5B Lot fe R 48, SHBhHE Veex CHF 1.8V, 2.5V Al
3.3V, /0O Bank HJE Vceo FIARHE 75 EAE 1.2V, 1.5V, 1.8V. 2.5V. 3.3V

L R B
I

e GWINSER-4C #fF BANKO/BANKL HfE MIPI S AR, Vecoo/Vecor BN 1.2V,
BANK2 FH1E MIPI % i Vecop T BN 1.2V; H H. Veoex BN 1.8V i MIPI 1385

I REIL R Veey B N 2.5V/3.3V I MIPI 35 1 60%;
o ZHFAEEAHER (GPIO) ERIK

LIPNGE o A
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3.6 f N\ A
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ANE T 1O B AR HEXT Voco FIELSKR W1ER 3-2 iR

£ 3-2 GWINSER %% FPGA =@ Z#pifit /O 2B &4 ikl B

/O i Hi A itE FAVIZE ) Bank Vcco(V) i IR B B 7T (MA)
LVTTL33 B 3.3 4,8,12,16,24
LVCMOS33 BAY 3.3 4,8,12,16,24
LVCMOS25 BAY 2.5 4,8,12,16
LVCMOS18 B S 1.8 4,8,12
LVCMOS15 B S 1.5 4,8
LVCMOS12 BV 1.2 4,8

SSTL25 | BAL i 2.5 8

SSTL25 I BAY 2.5 8

SSTL33_| B 3.3 8

SSTL33_II BV 3.3 8

SSTL18 | B 1.8 8

SSTL18 I B Vi 1.8 8

SSTL15 B Vi 1.5 8

HSTL18 | B 1.8 8

HSTL18_II B 1.8 8

HSTL15 | B 1.5 8

PCI33 B 3.3 N/A
LVPECL33E oy 3.3 16
MVLDS25E oy 2.5 16
BLVDS25E ZE5y 2.5 16
RSDS25E ZEy 2.5 8

LVDS25E ZEy 25 8

LVDS25 ) 2.5/3.3 3.5/2.5/2/1.25
RSDS Ey 2.5/3.3 2

MINILVDS ZE5y 2.5/3.3 2

PPLVDS =5y 2.5/3.3 35
SSTL15D =5y 1.5 8
SSTL25D_| ZEy 2.5 8

SSTL25D I ZEy 2.5 8

SSTL33D | ) 3.3 8

SSTL33D I Y 3.3 8

SSTL18D | oy 1.8 8

SSTL18D I oy 1.8 8

HSTL18D | oy 1.8 8

HSTL18D I oy 1.8 8

HSTL15D | ZEy 1.5 8
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3.6 f N\ A
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#= 3-3 GWINSER XAV /O 2B K EBH ER B

/O fAFrifE | B¥i/Zsr | Bank Veco(V) XFFEIBHOIAT | R T E Veer
LVTTL33 FA S 1.5/1.8/2.5/3.3 & @
LVCMOS33 FA S 1.5/1.8/2.5/3.3 & i
LVCMOS25 | Hii 1.5/1.8/2.5/3.3 B i
LVCMOS18 | Hiiji 1.5/1.8/2.5/3.3 B i
LVCMOS15 | #ifi 1.2/1.5/1.8/2.5/3.3 | & Fi
LVCMOS12 | #if 1.2/1.5/1.8/2.5/3.3 | & %
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | B S 2.5/3.3 o &
SSTL25 I Fi 2.5/3.3 % &
SSTL33 | B 3.3 i &
SSTL33_I B3 3.3 i 2
SSTL18 | ek 1.8/2.5/3.3 i e
SSTL18 I b 1.8/2.5/3.3 % &
HSTL18_| b 1.8/2.5/3.3 % &
HSTL18_II b 1.8/2.5/3.3 % P
HSTL15_| B 1.5/1.8/2.5/3.3 % &
PCI33 B 3.3 = i
LVDS ZE5y 2.5/3.3 i i
RSDS ZEy 2.5/3.3 i i
MINILVDS F4y 2.5/3.3 i &
PPLVDS ZEoy 2.5/3.3 % %
LVDS25E ZEoy 2.5/3.3 74 o
MLVDS25E FEy 2.5/3.3 % 5
BLVDS25E FEy 2.5/3.3 % 5
RSDS25E oy 2.5/3.3 e o
LVPECL33 oy 3.3 i o
SSTL15D E4y 1.5/1.8/2.5/3.3 % &
SSTL25D | Z4y 2.5/3.3 % &
SSTL25D Il | #%% 2.5/3.3 74 o
SSTL33D | ZEoy 3.3 74 o
SSTL33D Il | #% 33 74 o
SSTL18D _| F4y 1.8/2.5/3.3 % Fi
SSTL18D Il | #% 1.8/2.5/3.3 i o
HSTL18D | FEIy 1.8/2.5/3.3 i o
HSTL18D Il | %4y 1.8/2.5/3.3 %5 i
HSTL15D_| F4y 1.5/1.8/2.5/3.3 %5 %5
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3 G2 3.6 FNFi i

3.6.2 H LVDS #it

GWINSER-4C ##F[) BANK2 X #FH LVDS i th , (HA2 A S RS 100
WK LR N 2243 DU B FH . GWANSER-4C #8441 Bank0/1 SZ#E P35 100 EX4
INZ UL H I, (AR LVDS #idl. 4k, 10 S2#F LVDS25E.
MLVDS25E. BLVDS25E &5 Hi P28, 4% kRHE S I UG289, Gowin 7/ %4
FLGHEB (GPIO) M/ '15H .

B LVDS [ A Ve RLHE S L UG883, GWINSER-4C Z/f Pinout -

ﬁo
LVDS Ff)% N i 10 75 B AR 100 BRI 2 v H B UT AL, Beit2 % il
3-6 FET o
3-6 E LVDS &itSEiEE
R | PITSER [ melcas
txout+ rxin+ = txout+ rxin+
500 71 e 3 (500 )——e-
txout- rxin- yu txout- rxin-
A A
5 \10 Buffer i 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %:% ) 10 £ C L f [FH M 28 175 2
WL UG289, Gowin 7/ 4 FEidli [ E I (GPIO) M /151 -

3.6.3 /O 24§
K 3-7 5 GWINSER 71 FPGA 7= 5L 1 110 3B 48 fry 3845
& 3-7 /O Bt mEE
TCTRL | TCFF >
GND H
» SER > _
ISI
TDATA | » OUTFF >
IODELAY
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3 G A

3.6 f N\ A

DS881-1.01

K| 3-8 N GWAINSER £ %1 FPGA /=5 [t 110 3255 1% N34
& 3-8 /O iZ BN T~=E

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

GWINSER %% FPGA 77 5 1] 1/O 1B 45 i) 4 R He 5 B 4
HERIER

K 3-9 MNIEIR L IODELAY. GWINSER %1 FPGA 7= 5 & 110
#ALS IODELAY fide, SILR{L 128(0~127)F MIIEIR, — 5 K ZEIR I ] )
4 30 ps.

3-9 IODELAY ~E=E

DI | S DO
DLY UNIT
SDTAP | q
SETN | » DLY ADJ [ > DF
VALUE | »
H PR H 2E IR ) 7

o iz,
® A, W5 IEM AEL— i F SR s SEUREE 1, IODELAY ANRE
IF) B FH i N RN i H
/O 515735
K 3-10 s GWINSER &%) FPGA ;= fiff) 110 & ff stk . GWINSER
Z51 FPGA 7= i A 110 # R AL T g FEdm N\ 274725 INFF. %t %5 77 2%
OUTFF 1= BHA% ] &7 /7 2% TCFF.
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3.6 f N\ A
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& 3-10 GWINSER B I/O EE5E~=E

D Qo >

CE

\

CLK

\ /

UUY
LYY

\ /

SR

[ ] m:

CE A A FE MK H P45 24(0:  enable) sl i P45 24 (1: enable).
CLK AI PAZ A2y b FHVR Al B B i o
SR #] LLgwFE N [F B 155 i) SET/RESET B &% (disable).
PFAF AT LA R N 24 2% (register) Bl il &% 2% (latch) «
VAR R
BRI (IEM) 22 F R EURE B 109, FH T8 A DDR #2X, & 3-11
PR o
3-11 GWINSER B9 IEM rEH

CLK [ 5>—— 71 > LEAD
D[ > IEM ——<_ 1 MCLK
RESET [ >—— 1 > LAG
R B8 DES {5k
BN 1O IR AL T R B A 2% DES, £ & 7 /0 WIRN
Ko
{128 SER 1tk

BN T 1O SR 1R R sR AL As SER BEER, £ 1 1/O BRIRN
EWIE v
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3 LN 3.6 i Ny AR

3.6.4 I/O BT {EHER

GWINSER %1 FPGA 7= 511 110 B4 2 M TAER R —Fh TAE
B, VO 110 5055 %) X a] UL & i i 5. MAES. INOUT
E5 L= E S =8 HES).

B

EERE R 1O N 3-12 o, R ES TC. DO LA DI
HIZEE CRU 58 N R

& 3-12 BEEATH /O EBREHTEE

TC |
DO D—é—»—% IO PAD

DI <

>
23

SDR &3

FXF T E @i, SDR #EHCR 1 1/0 wpf74d, &l 3-13 o, wILA
A B 110 FIR I RE

3-13 SDR £ T # /O ZBLEHRERE

TCTRLL > D Q
CE
— >CLK
~ SR
DOUT | D Q| > e I0PAD
O_CE| CE
O_CLK | >CLK
O_SR| SR
DIN <]
oot
ICE( > | CE
| CLK[—>— >CLK
ISR > SR

vE!
o CLKfifEf5 = O_CE M I_CE nI LARC &y iy FLT-fa AE ALK LT € 5
o IFBFfES O_CLK AN I_CLK "I LARC B v BT i A B B fish o 5
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3 G A

3.6 f N\ A
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o AHWEENES O SRAI_SRALIEENFRNLEN. FENMN. RILEMN. P EN
BT A I B A T RE

e  SDR I T /O 745 v] PARC B A% 18 25 47 2% 5K Latch.
A DDR #3

7Ei8 A DDR # N, GWINSER %% FPGA 7= a] LA e s i 110
T

K 3-14 i#E ] DDR #i N\, PAD 5 FPGA W@ i#E KN 1:2,
3-14 I/O iZ38# DDR N~ EE

D—»

IDDR /> QL]

CLK — >

K 3-15 ~i# H DDR #iH, PAD 5 FPGA @ EZ N 2:1.
3-15 I/O iZ35#Y DDR #itt =EE

D[1:0] />

CLK —»

ODDR —»Q

IDES4 3
IDES4 #i3:, F, PAD 5 FPGA W& EZE N 1:4,
3-16 I/O 12489 IDES4 M\ & E

D »
FCLK —»
PCLK —» IDES4 —> QI3:0]

CALIB —»

RESET —»

OSER4 &3¢
OSER4 #®, T, PAD 5 FPGA W4 IEZLL A 4:1.
3-17 I/O iZ%8HY OSER4 #itE R~ E

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

RESET — »
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3 &l

>
B

3.6 f N\ A

A\

I

IVideo xR
IVideo X, PAD 5 FPGA ¥ H LN 1:7.
3-18 I/O iZ%EB /Y IVideo MINTEE

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

CALIB —»
RESET —>

Varl |
FE!

IVideo 11 IDESS8/10 % (5 FIAHAE 1/O M. 0% #im 1/0 brvE, W) 1/0 @A AR
o fEXFEBLR, SDR AR A A 28 m] LA

OVideo 158
OVideo ¥i, T, PAD 5 FPGA W& iE %N 7:1.
& 3-19 I/O iZ38 /Y OVideo Hith ~EE

D[6:0] — /45>

FCLK ——>

OVideo
PCLK ——»| —» Q

—

IDESS &3
IDES8 #:, N, PAD 5 FPGA & ZE N 1:8.
3-20 /O JZ#BHY IDESS MINTEE

D—»
FCLK —»
PCLK —» IDES8 /> Q[7:0]
CALIB —»

RESET — »

OSERS &R
OSER8 #:, ', PAD 55 FPGA A #iiZ##H % N 8:1.
3-21 1/0 238/ OSERS it ~= &

TX[3:0] />
DI7:0] —4>
FCLK — » OSERS —> Q[L:0]
PCLK —»

RESET —»
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3 4Efy

>
B

3.6 f N\ A

A\

I

IDES10 &=
IDES10 #%3, F, PAD 5 FPGA W2 i#E %L A 1:10.
3-22 /O iZ45 9 IDES10 S\ R~ E

D—»
FCLK —»
PCLK —»  IDES10  —#4g> QI[9:0]
CALIB —»

RESET —»

OSER10 &5}
OSER10 #::\ N, PAD 5 FPGA H#BZ i # £l N 10:1.
[# 3-23 1/0 iZ%#8HY OSER10 it == E
D[9:0] %»10

FCLK ——>
PCLK ——>
RESET —»|

OSER10 —>» Q

IDES16 &%,

IDES16 =, F, PAD 5 FPGA W& # %L AN 1:16.
3-24 I/O iZ%8#9 IDES16 it~ EE

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

RESET ——»

OSER16 #&5%,
OSER16 3 F, PAD 5 FPGA W#Z#H % N 16:1.
3-25 I/O iZ%8#Y OSER16 %t =~ EE

D[15:0] — >

FCLK ——>»
PCLK ——>»
RESET —>»

OSER16 —> Q
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N
o3

3.7 PR A HEHLAT i as LR

3.7 BURFRSBEH FE il B4R R

3.7.1 Ejr
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&
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

GWINSER %% FPGA 7= i fit 7 & FIHCREHS LA g 48 7T . X
SN 28 URTL BRI, DUATRIIES, AR5 FPGA BE%1H . [Alik
FRNHORES LB S (B-SRAM). 7£ FPGA %434 B-SRAM
5 3 CFU HIf7 & .

B-SRAM 7 FE Fh I RE »

FI1E Cortex-M3 ) SRAM %, Ny Cortex-M3 4t & 3 1 B 352/ 5 17
iGThEE, RFE RGIET. Cortex-M3 it AHB M4 eI BRI 5,
By % A 32bits, £ B-SRAM #E4it 8bits %, HihkiRE A 2048,
MAEN 64Kbits. ILETANGER HIE FPGA 2547 -

H1E FPGA (¥R, 51 B-SRAM A] it & % = 18,432bits(18Kbits).
LI ASBE B AE Cortex-M3 bR 38 R 501 SRAM. AL B E R 20 45
it 5 Single Port, Xt #5258 Dual Port, £ X 420 Semi Duall
Port, RELfAfitigstbizl. 73 3-4 7 T B-SRAM {55 K DIREHIA

P8 HUIRFR S BENLAE ik 22 BHEOU A P s e RE RTHGR AL 1 IRRE . BAR

B-SRAM HAL ) 5 Fh I GE «

1 MEEHR K2 B8 18,432bits

I AT % A F1 190MHz

i 5K Single Port

X i I #E5 Dual Port

By A2 Semi Dual Port

RO ISAL Parity Bit

et LA i 23 A=l ROM

B 5 N 1 23 36 1ir

Z I EAF A 28 Mixed Clock Mode

2 3045 75 A 2 Mixed Data Width Mode

FEXU- 5 LB B 80E 98 B SR 71T 8 fE T BE Enable Byte

1E% 152’5 Normal Read and Write Mode
415 5 Read-before-write Mode
185 Write-through Mode
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3.7 R SR if 25 Bk
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# 3-4 B-SRAM {521k

Uity I 44 F% 75 If) iR

DIA | A i ARG 5

DIB | B i H H NG 5

ADA | A i M hE(E 5

ADB | B i k{55

CEA | A i B B RE(E 5

CEB | B uiii B 8P G5

RESETA | A i A A3 B G 5
RESETB | B Ui & £ d E A 5

WREA | A Ui T SERE(E 5

WREB | B ¥ S/ Sl fe (55
BLKSELA. BLKSELB | | R T HUE S 5

CLKA | A i R S E 5 5

CLKB | B Ui [ 32/5 s 5

OCEA I A it U 27 A7 R B B e S
OCEB I B ity 1% tH 25 A7 2 B B RE A5 5
DOA 0 Bt A i

DOB 0 it B i
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3 G A

3.7 PR A HEHLAT i as LR

3.7.2 FHEREL BRI

DS881-1.01

GWINSER R%1 FPGA 7= i [ HUIR S &S BE M LATfifi i 1] SCHF 2 Fh 1500

FERE, W3R 3-5 s

& 3-5 FERLETIR

Bty AR K X S Dy X I 5 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 2Kx 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 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
Big &R

75 Hu3it; 12, B-SRAM 1] DAE — AN B XT B-SRAM 33E47 15281 5 #:4F
EEERIET, 5 N IESE 3 B-SRAM B . SR IEH B R R
(NORMAL-WRITE MODE) F1ill 5 ## 2{(Write—through Mode). 4% H 27 7 #% 5%
% (Bypass)if, Hr¥d IR F— AN e g BT .

I F vy RS 3 ) o VAR [ A iR 75 2% SUG283, Gowin JF 1 A
J$8E > 3 Memory.
Wim R

B-SRAM SCREXU AR, AL 9 A vty a0 $
o i I R  isEdRAE
o A i O [R5 A
® fRAu]— AN [ (AN

ST X A 2 s 11 75 05 B SR S R 7 2% SUG 283, Gowin [ i
HF$8E >3 Memory.
Wi O #5258

B X ity 11 AT 52 F65 [ ol RS A 55 488 A o R 06 [R] — AN ity AN BE AR 5 42 4
RECFFAuOE, B i ik.

T O W AR o 17 2 P A DG AR 1 2% SUG283, Gowin i
EH YRR > 3 Memory.
RigEE

B-SRAM HJ it & il H i AA i es i . H P s s s I e S, JE
e DRI GE A R it ey . P 7 B340t ROM N Z, TwmAVIIG

N\

O
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http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf

3 254 3.7 Hlkits A BEHL b S b

=
5

I

st e FEAT b ML gR AR I R 58 AT a8 A R 1
/> B-SRAM AJ it & il — 1> 16Kbits ROM. 5T H A= i 178 5%
B’ R PR IR 1 2% SUG283, Gowin JRiEH 46 > 3 Memory.
3.7.3 iSRS HIETRERE

GWINSER %1 FPGA 7= i FIHUIR i A BE AL AT fif # BB 7T SCRETR & 50
P2 T FEBRAE o 8 X0 AR AN O X0 A, 152 A0S AR 80 o B ] DA
[F], {HFEERIEE 3-6 f1K 3-7 M E RN H .

+® 3-6 Wi IR A LSRR T ESIR

_— 5 ¥
152
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16K x1 | * * * * *
8KX2 * * * * *
4K x 4 * * * * *
2KX8 * * * * *
1Kx16 | * * * * *
2K x9 * *
1K x 18 * *
FE!

PRI %7 RN SCRF IO
R 37 KRS EEREEER TR

5 ¥ 1
Ly
16Kx1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 512x32 | 2Kx9 |1Kx18 | 512x36
16K x1 | * " % ¥ ¥ %
8K x 2 " " * ¥ ¥ .
IK x 4 " " * ¥ ¥ .
2K x 8 " " * ¥ ¥ .
1Kx 16 | * « « « « «
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
!
PR X7 RN SR
3.74 FH{ERETHRERCE

B-SRAM #7171 fE (byte-enable) IhfE. ] LA ANEAE, Hik
WIEFERIMFE TSN OB EE se gk 2L R . 135 1R 5 (WREA,
WREB), & byte-enable ¥k i H T-# 1] B-SRAM 5 H:4E .
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3 G R 3.7 Hlkits A BEHL b S b

3.7.5 RGN ThRERC &
P PR B S TN LR 251 B-SRAM W B T KA AL E . BT
TS O AL AT F R IOAL,  FHRAS I AL f ) IE B, mT LR R A7 A
Bl .
3.7.6 BLH4E
® A WHUIR R S BN AT # BB ) S N 27 A7 28 SCFR R D 5N
® G A AR HAEM /KL e A a2 & H P vt Re
® it FF A7 4% Al 574 bypass-able.
3.7.7 LEIFR
B-SRAM =7 #f I LI B &N Ak 2 UGtk . 7E LIS FEH, B-SRAM
AETFREHUIRAS, FrE EdET N 0. HRESHIEH T Rt it 2s izl ROM.
3.7.8 B-SRAM #{E#ER

B-SRAM SC#F 5 P, AHE 2 Fhise e 055 #1550 Bypass
Mode, Ji/K&kizii= PipelineRead Mode)Al 3 Fh 5 /45 = (1F % B 1
Normal-write Mode, JEE#z: Write-through Mode, JGi%)5 5.
Read-before-write Mode).

ERIEER

M B-SRAM 52 tH £ 4 38 1 i Hh 27 A7 2t BN T8 I A R A AR AR
MIKZIEREN
. FEIRE B NAFMGASIT, A8 F 4 a7 A7 s o AR = mT SCRFEH 9 B K 36
A
ERERN

AMEH b a7 e, B0 IR B AE A7 1 45 (Memory Array) % i .
3-26 HimO . PhMm O KWk =R TARKLEER

Pipeline

Input Memory D i
Dl Registerj> Array Register bo

w L[ =
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3 G R 3.7 Hlkits A BEHL b S b

——1ADB
S Input
CLKA Register
DIA ——— Input [——
RegFi)ster MAemOW CLks
ApA rray

:> Pipeline |
Register |

<«—OCEB
DOB
DIA —— —1DbIB
ADA ) Input L—— Input (——ADB
WREA » Register Register | 4———— WREB
» dl
Memory
CLKA Array CLKB
> S |-
Pipeline Pipeline
Register Register | 4«— OCEB
OCEA—Pp|

! !

DOA DOB

BHREEN
EHEER

X AN AT IR S H0E, st A SR AR . BEAEE A S
DAL

BEHR

FEMREICR, b AT SRR, 5N & B i A4
th

Feik/E HHA

FEMREIR, b DT SRR, SRR A Bt 2 Hh IUAE o )
fth, BB AANMN T,

3.7.9 B IR R
% 3-8 F1FH T A A B-SRAM #1745 FH (i e =X

#* 3-8 BHER AL E TR

g X A By X g 1A X B R
VIV Yes No No

/5 I e A = Yes Yes No

B TR B EL | No No Yes
Ph7 AR

K 3-27 or 1 AEX s FAR R AL N A A, B i DA
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3 4Efy

N
By

3.7 PR A HEHLAT i as LR

A\

I

MO 8. CLKA fE 54 1w A I 74745, CLKB 5 S ¥ 1 %
B A ZF 174 o
3-27 Y BTSSR
WEEA WREB
v
ADA @ ] ADB

Input | Input
DIA @ . — —1 'np
Register Register (= DIB

Memory
Array
CLKA CLKB
Output
DOA <i Output 44— :|> > j> DOB
Register Register

WREA WREB

SRR

K 3-28 o~ 1A X AR 2GR B BE S B e e A = B Ao 1 5 —
AR, HEPNCLKA)VE S 7 0 0 A IS5 ANEdE . 5 Huhbfnse/ 5 # 5E
55 . 8 (CLKB)YE S35 T im0 B B s . Sethhk A (d 5E1E 5 .
3-28 IEEEHER

S Input
Register

Input —— Memory
Register Array

CLKA —» CLKB

:> Pipeline |
Register |

B8 i O B iR
K 3-29 Eox 1 B C AR =,
3-29 Bim O #ER

WRE AD

DI :> PUt
Register

»

Memory
Array

CLK —

o (=] Output [\
Register

WRE
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3 G A

3.8 HFINF SR

3.8 HRINEFSR

3.8.1 Ejr

DS881-1.01

GWI1NSER-4C #34:ik 32KB [ H F INAF % (User Flash), SCEEFifh
Ihee, FHPREH T 0% BRI

1.JIAF Cortex-M3 F&/F HIAEN, BRI P A2 B H RS IR, REEB N
2. 09 PR R 5 S ME AT i B U

F P INAF AT AFAE S FB G e 2 ik, —4T H 64 NI FAE T A
K%, PG ICI 2R &N 32bits, 1TA74E TS &N 64*32=2048 bits. %
e lE R, — TSR N 2048 47, Bl—A 5 847. HtEn T
FR:

10,000 5 %5 i J& 34

wEd 10 R E R R A7HE /1 (+85°C)
Hahve: 32

P E: 128 17*64 51)*32 = 256kbits
THERRRE 1. 2,048 77

PR T 7 G R4

bR . 40MHz

FYRFERE]: <16ps

TUHERRA]: <120ms

LI

- BRHRAFSIE: 2.19mA25ns (Vee) & 0.5mA/25ns (Veex)(MAX)
- YmPRIEERREEAE: 12/12mA(MAX)
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3 G A

3.8 HFINF SR

3.8.2 IS

] 3-30 &y GWINSER-4C/4 #3441 F F INAFAE B S AE -
& 3-30 GWINSER-4C/4 AP INFIRO{ES

XADR[N:0] —47> «———— XE
YADR[5:0] ——4%—> «———— YE
GWINSER-4C
DIN[3L:0] —g>] NVM «——— SE
32K Byte
DOUT[3L:0] +—45— «——— PROG
NVSTR ———> «——— ERASE

% 3-9 A RIAFER(E SR

AR | R | Hik
X Hidik w2k, Pyl AT ek, 2o XADR[N:3])/H T3 — 7, XADR[2:0]

XADR[n:0* | | FT- b — B 3 —4T, — DU 8 ATHLIR, —4T 1 64 FULLAL.
GWINSER-4C: L 128 17, n=6

YADR[5:0)* | I Y Hibib 2k, M TEFE AT AR RE 5], —17H 64 FIA K.

DIN[31:0] | EAEIE TPNISES

DOUT[31:0] | O EAE/ T TP s

XE? | X b RE(E S, 24 XE N O MR, B AT U B Al g

YE? | Y HbEEREE S, 24 YE N O IR, Fra 5 b B AN ffifg

SE? | R BOR 2R LS 5, A AL

ERASE | BRRES, mETaR.

PROG | WSS, mHEFAR

NVSTR | Flash #7615 5, =A%

!

[P S kA 5 AR5 5 A PR

[21 3 4 XE=YE=Vcc H H. SE Wil @ Bk P E R (Tows, Tows) TIBHE, S41EA RH
BT 152 H R A b k2 F XADR[5:0]#1 YADR[5:0]#f %€ I »

3.8.3 #{EER
< 3-10 APEEXEER
(Y XE YE SE PROG ERASE NVSTR
PR H H L L L
TR H H H L H
TR H L L H H
!

DS881-1.01

“H? R L FoR PRI T
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3 G A

3.9 HHE T BB

3.9 HFESAIEELR

3.9.1 &y

DS881-1.01

GWI1INSER-4C %t A F 51 DSP HH B ., = =341 DSP

7 Enl i A P i EE Be B B S AL EEFE R, Wl FIR. FFT %1145 . DSP
HEFFHREfaE .. B RS, DREREM S

DSP SCfF NI LfE:

3 i BE e g (9-bit, 18-bit, 36-bit)

54-bit [ H A Z 12 H T

2 I AS AT G Ik DL BG InE 4 v B

IR A7 2% (Barrel Shifter)

I RS 5 E I S Ik (Adaptive filtering through signal feedback)
a5 ] L B 31 HUE (Computing with options of rounding to positive
number or prime number)

SCIF AT A S R 55 5t i

BB

DSP #HHES LT IIIE A A (£ 34> FPGA BRI . B> DSP ik &

M 94 CFU KA E . &4 DSP W EMAZ I, B ZEHRoaS M
k4% (pre-adders), B~ 18 AL SS (multipliers), Fl—A> = NI B AR/
I B . IT(ALUS4) .

K 3-31 Bon 1N ZEHRITE
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3 LRI 4R 3.9 HFfs S AL EBLL
[& 3-31 DSP B8 5T
AO[17:0] BO[17:0] PADDSUB[1:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 54
“0” sDIA INCI17:0] “«g” INC[44:27] & INAL
INAO )118 . ]
MUXB1 y
) 4 REGC
REG_PADDSUB REGB1 Ej
54
" NAG 18 INAL 18 INB1 INC
INaO €07
SBO[17:O]</18
Pre-adder

SIB[17:0]

18

SIA[17:044

MUXMAO

REGMAO 18 MROBO
1> SOBI17:0]
15 MROAQ
r— CLK[3:0
ASEL[L0] . REG_CNTLI </ CLKIZ0]
o 4 N “MUXSD /4 CEI30)
BSEL[1:0] /5> x x
2 REGSD %RESET[B:O]
ASIGN[1:0]/» MO Lo ML
BSIGN[1:0] /5> v v T5> SOA[LT:0]
2 REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOADB| MDI<<18
LOAD
l v 0" . o O v
alusel[6:4] TUX < alusel[1:0] alusel[3:2] B MUX
((0!’4» 4
54 A_OUT alumode[3:0] ¢, B_OUT
CASI>>18—>| /
CASIBA0) 755 7 < C OuT //////// LOADA={INC[17:0],INA};
INC— 5 - LOADB={INC[44:27],INB};
LOADA —> 2 54 N AV INA={MROB,MROAQ};
© INB={MROBL,MROAL}
RND_INIT—>|
RND[_INIT-1—> AL
> CASO[54:0]
36
\ 4
DOUTI[35:0]
DS881-1.01 35(73)




3 LR 3.9 HUTE S A F R
DSP B LA a1 5% 3-11 fon, WEBE /A W13 3-12 Pk,
£ 3-11 DSP #O#R

It 4 K 1/0 27 Wi 1

A0[17:0] | 18-bit i #E%i A\ AO

BO[17:0] | 18-bit £ 4 A\ BO

A1[17:0] | 18-bit £ #E4 A Al

B1[17:0] | 18-bit £ A\ B1

C[53:0] | 54-bit Z#fif A C
BB A, A T9E0ES:. MINES SIA

SIA[L7:0] | E%z%i@ﬁﬂﬁ'afﬁﬁ@gaﬁ DSP ﬁﬁ%lﬁ@iﬁﬁﬂjﬁ =] ‘
SOA, DSP HHHEM SIA | SOA [HIHEIR i []
e — AN A ] 3
AR B, M T9m0E:. fiNE'S SIB

SIB[L7.0] | E?ﬁi@%ﬁﬁiﬁﬁﬁ@gaﬁ DSP *ﬁﬁ%ﬁ@iﬁﬂﬂ% 5 ‘
SOB, DSP N SIB 3| SOB [ ZE IR [H]
&AM 1A

SBI[17:0] | [IpE Sty Z A 1D AL

CASI[54:0] | K E AT —4~ DSP ) ALU %N, B T

ASEL[1:0] | AN #s By 28 1 A S NYRIE 5

BSEL[1:0] | e a1 B N YRIE

ASIGNJ[1:0] | BMANES ARFFAL

BSIGNJ[1:0] | WMANES B/ SAL

PADDSUB[L:0] | gbu%&ﬂ@f%ﬁ%ﬂ% 5, FT R INES 2 sk

CLK[3:0] | IREZETTIN

CEJ[3:0] | I B REAE 5

RESET[3:0] | F21R4, SAfES

SOA[17:0] o MAr B A

SOBJ[17:0] 0 A HE it B

SBOJ[17:0] o [HIpIES e e Z A e A A ]

DOUT[35:0] 0 DSP % th #di

CASO[54:0] o A;L/Ei iﬁmﬁ?*ﬁ\ DSP BT RIeiESE, B
M5 e

* 3-12 IS et

A Wi B B G &

AO register A0 N\ B (7 %

A1l register AL N TTAT5

BO register BO#i N\ 75 1785

B1 register BN\ A7 A7 2%
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3.9 ¥y fa T EE

DS881-1.01

T Ui S AH K 1
C register CH N\ ZF A7 4%
P1_AOQ register 7 FeHAOKI N FF 1745
P1_Al register FIRBAL N A7 A%
P1_BO register v e HBOKI N 77 1745
P1_B1 register F R BB LI N T A7
P2_0 register B K R A N B A7 2
P2_1 register i ORI LN AT 2
OUT register DOUTHi th %5 778
OPMODE register AR ) A A
SOA register ZAE4E SOA MR
BUINES

DSP ZH -SRI INGS, SZHLIN. P AL Th g .
HUINZS AL T 722 B I B AT St A N5\ i «
e 14T 18-hit i A\ B 5 SBI;
e Jf4T 18-bit H A\ A i SIA.
E!
N 8 57 2 A A O S B A
F 3R FPGA 72 S AT Ings vl PAE N Thae i i, SC3F 9-bit
7 55 F 18-bit f57 5% .
E! 5
Feyk Az (multipliers) i, TATIN#s < J5, FRSCISRILIEH . Feikds v LARC
BHHI9x9. 18 x18. 36 x 18 B 36 x 36, i Nt Al H it 1) <7 FR 2 A7 B A
WIS . W /N W e SO W= = W
e —/18x36 ek
P 18 x 18 Feykse
U049 x O Feyhse

vE!
A% 20 ] DLE B R 36 x 36 Teid e,
HRESHET
G4 DSP %2 BT 8 — A 54 f7 ALUSA, J& 5% etk 2R I R (3 — 5 s,
i N vt AL HH ity 320 57 R A5 A7 A AR UR S5 B A . SZRRRI ThRE B
o TRILEBMIHIEIE/O. B A FEIE B HIIniENEIE
o TRIEBMIHIEIR/O. B B AHEA C B IEARIEIE L,
o Bl A. HilE B AL C HIINENIEIE H .

37(73)
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o3

3.10 Cortex-M3

3.9.2 DSP #{EEAREE

o REZ (multiplier) 5
o IRk Ehn#e(accumulator) i
® RIS RAN B A

3.10 Cortex-M3

3.10.1 f&4¢

DS881-1.01

GWINSER #%1% 4 FPGA 'S N b HL 8% R Gtz A FEME
B, NP NS, B-SRAM fEfi % . PLL A1 OSC W 8h % .
T b T SRR R 2 32-bit RISC ZEM4 (1) Cortex-M3, B AEINFE, 1RRA, &
PERERIRE 15, FPGA $2HE P afE AN S VA% 1P, J7 8 RIS B RS

AL RS R S iE L AL B B AR AL B 2k R S5 /MR S, X BRI FR A
F FPGA %5 S2Il 14k 558 B FPGA #A% IP sEELff4hi% . FPGA WA
FEMEEZTWE, HF U RIEEUAFINE, So BB T FEE N
A% IPs, J7EH IR, 1 SPI. 1C. 13C 4ttt ge . Mabrge 24
RN FPGA BIE, FR7T JTAG 11, VA EAEM 1O S 5 45 1%
.

M RS AHB-Lite #1428 . AHB2APB M il 2k FlI I 2% APB i 28 2H it

AL 2% R4l AHB B2k U5 i FPGA T RS, A4 s—
A, SCIL T 128KB [ Flash T R 2 /E A 8KB [ B-SRAM T 1)
BE#EE, LHBsNE, Cortex-M3 W% INZEL Flash 4 ARM F2)7 1) F5 4 Al
iR, 3F BT B-SRAM, KRG IFIEIE1T .

AHB S EF AN 25 1 INTEXPO 1 TARGEXPO, BN J bifi 111472
fit—~~ 126bits ] AHB 228, 7] LUEHE R FPGA H AT AR = 8 Ak 37 fif 0%
. AHB £k FF GPIO #: MERES FPGA, HRSZELA S i@ A 110 ThEEr

P2k APB #4543 51 APB1 i1 APB2, APB1 i3 AN ERT 28 (Timer0
Al Timerl), #A> UART (Uart0 il Uartl) ,LLE—ANET1H (Watchdog).
P UART BE#EHE] FPGA, WIS ER #RAE | 1 RAERAL 48 R4 N &
P RS, B ERe T . APB2 M4k HAEER R FPGA H5.

LAEFREBE R ELH Cortex-M3 A%, MZRHEFE. NVIC. &K 1 A1 a5
H K

Cortex-M3 WiZiE it M 25 R R VG M) 2k R 48, 35 AHB SL2¢,
AHB2APB Mz s Z f1 P 2% APB 2k,

STEEANASNE A, 8 EERE ITAG #iim A1 TPIU.

AL, TRALTE S R G HRAL T — AN WIS S IntMonitor, %155 AT LA
fe7~ GPIO Hibrek APB1 4k i, 4% TimerO / Timerl / UartO / Uartl /
Watchdog. %S W7 iS5 [ iss FPGA, FISKAR 5 AL B2 R 48 41T is 1T
[ TR A
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3.10 Cortex-M3

FPGA itk PLL F1 OSC, w LR WG {EFIHe et gp gtys, L8 A
ARG HENL

Cortex-M3 15 /HE B an i 3-32 flrs o
3-32 Cortex-M3 Z5194EE

»i

e —— e e
GPIO |« FLASH

Cortex-M3
Processor Block
JTAG IIF
Cortex-M3 DAP Ui
Core A
Time v
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 ape2 |l APBIF L ISP | | e |
UART
UART1 E 3¢ T;Jri?C
Timer0 UART | Others |
UARTO VF
Timerl |«
Watchdog

3.10.2 Cortex-M3

DS881-1.01

ek

o XEANK

® Thumb-2 544, ZHF ARM &R

® T FF 8bits Fl 16bits, — BN T JLT 7715 1) PN A7 1o il 2%

® RS LEN, FhALAIIEA B AIEYE ML, InEk/AEAE R i R A

PATHEL IR

SEH WAL, I A A A R A SRR T Ak 2

B T, PRIE ) B Ak

WAF IR FTE, SRIVRFBURE AR R AE R SL T RE

M ARM7 ™ Kb K,  FA e AR S AR T A
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hREFEE MR e s &=
- JTAG s 1

- FPB s K f TR

- DWT SIS, Ak F1 R G853 i DI RE
- ITM B SRR AT D

- TPIU Bt B iR R 0 At

3.10.3 R 250

3.10.4 NVIC

DS881-1.01

S EAERE FISIOR: Cortex-M3 AL PEEE AT 108 1 5 48 AHB s 201 IE

EZ3EME S AHB R ERKERE:

ICode a2k: 32bit AHBLite M2k, FI-T MACHS 2 (A U4 Fl [n) &
DCode &14k: 32bit AHBLite &2k, FH T X ARS 2 (8] 347 040 0 8/ 47
PLE AR 9] 5

ARG 32bit AHBLite S12k, HTX 2GS MPATEFE S M=,
PE I A7 DL SRR U 1)

APB: 32bit APB 512k, F T X4 & 25 ) 3EAT Bds n /47 LA S iR
W7 A

BRI RE TN T E R T REETHEH -

iR
°
°
°

FEXFFFVT I S LR AR R AR 5 1 A B 25 7 I 2 46 Aok 557 [l
Bit-banding: & Zk5E R Bit_band 744 Vs W #5 # Ax Bit_band Z=[E] [
Vil

B B —ANERMX, GRS EL LR 1)

S .

BRI R BIETHEE (NVIC) 5 Cortex-M3 WAZ S % #4450 TR AE
e R b, B DU R

YLK 26 i

SCEEASANNE P A b

AT HE 8 PSRRI e (0~7), 7 FoRRIRLE LS, O
TR m RIS g

T W E S5 P AT R AR

YRS E W e 2

A PRARASBEN R W B 3 RAF, TRWR I HEIRE, AT SN

B A
s
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£ 3-13 NVIC Fhlfi[aER
H B i KA iR
0x00000000 _StackTop He Hh T HEAR T
0x00000004 Reset_Handler R XAl i
0x00000008 NMI_Handler Rk NMI = 7
0x0000000C HardFault_Handler R B A 1% i
0x00000010 MemMange_Handler He MPU %32 H 87
0x00000014 BusFault_Handler 5 SRR R T
0x00000018 UsageFault_Handler Hk 1 FH 4545 HR
0x0000002C SVC_Handler BI5 SvCall H1l#
0x00000030 DebugMon_Handler Rk R W by
0x00000038 PendSV_Handler Eﬂi% ! FEE b iy
0x0000003C SysTick_Handler 5 FGE I 2% B
0x00000040 UARTO_Handler 5 UARTO #SCF1 & 1% Hh
0x00000044 USER_INTO_Handler EWAE Al o
0x00000048 UART1_Handler s UARTL $YSCFN A 1% H
0x0000004C USER_INT1_Handler w5 F P it 1
0x00000050 USER_INT2_Handler s F i 2
0x00000058 PORTO_COMB_Handler A=t GPIOO0 i
0x0000005C USER_INT3_Handler s F P il 3
0x00000060 TIMERO_Handler 5 TIMERO il
0x00000064 TIMER1_Handler 5 TIMER1
0x0000006C I2C_Handler S 12C ik
0x00000070 UARTOVF_Handler B/ UARTO/UART1 ¥4 H A
0x00000074 USER_INT4_Handler BE F ik 4
0x00000078 USER_INT5_Handler BE F ik 5
HRER Hh T
0x00000080 PORTO_0_Handler 5 GPIOO i 0 iy
0x00000084 PORTO_1_Handler 5 GPIOO & 1 ity
0x00000088 PORTO_2_Handler Ei=t GPI0O0 %l 2 i
0x0000008C PORTO_3_Handler Ei=t GPI0O0 %l 3 i
0x00000090 PORTO_4 Handler BR5 GPIOO0 E il 4 i
0x00000094 PORTO_5_Handler A= GPIOO0 &4 5 bt
0x00000098 PORTO_6_Handler WwIg GPIOO0 &4 6 1l
0x0000009C PORTO_7_Handler WwIg GPIOO0 &4 7 il
0x000000A0 PORTO_8_ Handler g GPIOO i 8 ity
0x000000A4 PORTO_9 Handler g GPIOO i 9 ity
0x000000A8 PORTO_10_Handler S GPIOO0 i 10 b
0x000000AC PORTO_11_Handler ST GPIO0 & 11 ik
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ik EAi Eyix P

0x000000B0 PORTO_12_Handler Ei= GPIO0 & 12 ikt

0x000000B4 PORTO_13 Handler Ei= GPIO0 & 13 ikt

0x000000B8 PORTO_14 Handler W= GPIOO0 & 14 ik

0x000000BC PORTO_15 Handler 0I5 GPIOO0 & i 15 H I
3.10.5 BhER

FEFF INEAEEL N ARM F2 7 A7 R INEERRIR HHI46ME, JF HARERE

Rr R WAL B R o, BALIA R AR Y WA TR

A ETHER NG T UART JH S I se B, XM75 5 PC HlLiE

TIEME . SRR IR B (B RE U0 N s

o [HIEN, BENEA WA TR e gs,
® % E UARTO IR IS 277 8%, ARIBMEZWIEE A IERRRR;
® 5z Flash IN#EH R F$AT, WHAZMEK, Timer0 3k, Timerl il

A
® 5\ Ox4(EOP) R ILFEF.

3.10.6 ) B

DS881-1.01

48bits I RV FBES S ITM 1, HIRIE(HfE(S 5 TRCENA #3H1T
1 HfEHE, TRCENA & DEMCR Zif7#sH 28 24 17, /& Cortex-M3 AbH 2%
IR DWT A1 ITM I R R S 5 . I )R8 FH A8 Rt R b FH kit

B W SRR
3-33 DEMCR &5
DEMCREF77- 2%
31 ‘ 25 2423 2001918 17 16/15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENA — MON_REQJ VC_HARDERRJ
MON_STEP—— VC_INTERR—
MON_PEND VC_BUSERR
MON_EN VC_STATERR——M—
VC_CHKERR——MMM
VC_NOCPERR———
VC_MMERR
Reserved
VC_CORERESET
H!

TRCENA 5 DWT 1 ITM (A4 /{figeE 5.
e 0: DWT HI ITM A1{iifi;
e 1. DWT HIITM ffifiE.
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3.10.7 R E%
N R A [E) 25 O FR T SE BT 2% Timer0 A1 Timerl, #]LUEIT APB1 &2k
ATHE AT ]
Timer0 11 Timerl /2 32bits 315088, BT

® UUFUEDY O B A B T SR A5 5 TIMERINT HL7ERCE Wil R A7
725 INTCLEAR ®i, FWriERES —BHEFER
® 1] LUF HAMEAE S EXTIN fE TS AT RE S S, M EXTINH O 1

E@Hﬁf@%ﬁﬁ%ﬁ%&
® URIFAER AR 0, I H AN AETR R L — kIR IR, A
WeRASBBE N 15

® YHMHEIN EXTIN AE Sl Sy g, I e 0 Ui T i i — 2,
K4 EXTIN B e 2A i MR EFFERAE, RE S IiEaibg

® Timer0: EXTIN f#i%#:5] GPIO[1]:

® Timerl: EXTIN fifli&#:%] GPIO[6].

[& 3-34 Timer(/ Timerl Z5#J4EE

PCLK —»|
PCLKG —p»
PRESETn—|
PSEL—P| )
32bits down
PADDR[11:2] ——»| d counter
PENABLE — |

PWRITE S »

Synchronizer

» Reload value Edge detection

A

CTRL[2]

A Decrement EXTIN

A

CTRL[0]

PWDATA[31:0] —»

PREADY — Val==1
PSLVERR —p»
PRDATA[31:0] —>|

» TIMERINT
A g

CTRL[3]

ECOREVNUM[3:0] —|

A

Timer0/ Timerl Zi/7 881 N & ffr7~, Timer0 &y 0x40000000,
Timerl JHihE A 0x40001000.
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%% 3-14 Timer(0/ Timerl F1F%

EA i bk mEs | BB | % | BAE Eiii3a
m:%@%¢%ﬁ% N
o ow wn e oo EIERIAND
[0]: fHRE(E S
VALUE 0x004 g |32 0x00000000 MR UE
INERAE, 5 NEIEAZF A7 A M EUE
RELOAD 0x008 s | 32 0x00000000 2 D0 R v B B A R EUE
fEar
:mgg%s’/ 0x00C WE o1 oxo [0]: Mt SR, 5 1iEk b
PID4 OXFDO Ry 8 0x04 A5 ID 7R 4
PID5 OXFD4 R | 8 0x00 45 ID FA74% 5
PID6 OXFDS8 R 8 0x00 AN ID A7 4% 6
PID7 OXFDC R 8 0x00 AN ID F A7 7
PIDO OXFEO Hiz |8 0x22 AN ID 745 O
PID1 OXFE4 R 8 0XB8 AN ID FA7as 1
PID2 OXFES8 Hie 8 0X1B HhKID FF A7 A 2
PID3 OXFEC Hee 8 0X00 AhEID FA7as 3
CIDO OXFFO Ry 8 0XO0D A% ID FFA785 0
CID1 OXFF4 Ry 8 0XFO A% ID T ArEs 1
CID2 OXFF8 R 8 0X05 A 1D 4748 2
CID3 OXFFC R 8 0XB1 A ID 4748 3
3.10.8 UART
MNP UART (UARTO Al UARTL), 1] LUl APB1 B iEAT f2461] A0
viin), SCHRFI RO IR Y 921.6Kbits/s.
UARTO 1 UARTL 30 8 N AL AN 1 A0 147, ASSCRABSRAT .
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[& 3-35 APB UART Buffering

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

A

H Write buffer H Shift register ’—»TXD

A A

Baud rate

APB "l generator
interface

RX FSM
A

v
4—‘ Read buffer H Shift re:gister ﬁi 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 1 UARTL SCH il AR, =5 CTRL[6]E Ny 1 I, HAT%k
PELEREANI B R ARSI — 0, IXAERT ATERE 0 B (] N R IEfE B 24
APB 1] UARTO %n UART1 A 58 KIEH I [E, APB 32 1 MR 4 k%
“OK’Mi N, ANFR BG4S, ZEMHAE UART 20T, 7581 Sl B R a7
% BAUDDIV.

BAUDTICK % 4% 2 PR 1 16 £, A LUE X AN YN EE S AE [R5
PR RAE UART 5. CTRL[OI NS # BES 5 TXEN, 4 UART &4 {E
REft, W DARHX/ME S0 XA 1/O By UART Hidafr i

IREFAAES STATE F A7 RS H T 9K 8h % A brig k155, A

%,@%%ﬁ@ﬁh@Tuﬁ%mﬁ¢ﬁmk,@%mﬁ¢ﬁmkm7uﬁ
k& STATE " B2 A7 RS o

T & UARTO F1 UARTL & 1775 ffiid , UARTO FE b ik 4 0X40004000,
UART1 F&Hh 4 0X40005000.
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2 3-15 UARTO/UART1 & 73§

ZHR Hhtme | R i | BAME ik
8 fr FdiE
DATA 0x000 s |8 OX-- el =0 N s
RIERE N N RIEEE
[3]: B AE, 5 1i5%
- [2]: RiEZAfmE, 5 15k
STATE 0x004 s o4 00 [ BUEREE,
[0]: KIEGAFHbrE, Rk
[6]: mrmAAR R, HAERIER
SRR
[5]: U H R Wit e s 5
- [4]: K& H Wi RS S
CTRL 0x008 wE |7 0x00 (3] B R B
[2]: K&K EREE S
[1]: FEWfEREE S
[0]: KELREE S
[3]: W H W, 5 1755
INTSTATUS/ - [2]: AoEd bW, 5 1Ekk
INTCLEAR | X00C s 4 0x0 [1]: b, 51k
[0]: Kk, 5 15k
01. v AN ‘Z-_‘J n’ =N
BAUDDIV 0x010 w5 | 20 0x00000 [19'0]' BRI ET AT B ]
154 16
PID4 0XFDO ik 8 0x04 AN ID F AR 4
PID5 OXFD4 ik 8 0x00 Y% ID ZAFae 5
PID6 OXFD8 e 8 0x00 S ID HA7es 6
PID7 OXFDC e 8 0x00 Y% ID HAEes 7
PIDO OXFEOQ Hig 8 0x21 S ID FA7eE 0
PID1 OXFE4 e 8 0XB8 SN ID HAFes 1
PID2 OXFE8 HiE 8 0X1B Y% ID FAT e 2
PID3 OXFEC HiE 8 0X00 Y% ID ZATae 3
CIDO 0XFFO0 i 8 0X0D H 1D A% 0
CID1 OXFF4 i 8 O0XFO HF 1D g 1
CID2 OXFF8 e 8 0X05 H D FiEg 2
CID3 OXFFC e 8 0XB1 H1 D HFiE8e 3
3.10.9 &5
Ak —> Watchdog, 7] Lldid APBL sl 2k kAT 4 il A5 i) .
BT 32bits I H A Es, @ B A4 WDOGLOAD
HEATHIARAL. -
Watchdog #5477 4 i {5 5 WDOGINT, A1 7 id B 1 BUE A 5.
M EME RS 5 WDOGCLKEN s HFA 20, Watchdog 1% #s 75
BN B .. Watchdog MR WSS, - H 240 H8UE N 0 B P2
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A g SR {55 WDOGRES. fER 4 WDOGCLK ff) K —/ it & 1, Hak
H A7 % WDOGLOAD FIEUE gk 2 #as b, gREE3b4T R — UOd Il 1150
M RG KA R, Watchdog Al T4 RSt EAE S, RAL—FhRtE

ARG E k. tean, wE W E S EREIERE, BER T Es Skt
%% 0, 4 Watchdog Z=EHEMNENES, HTRGEEN.

Watchdog #4F 77 20t B Fro:

& 3-36 Watchdog ##{EA =
Count down Counter reloaded
- without - and count down -
— reprogram - without reprogram -
/ Watchdog is\ Counter reachQ /Counter reachQ

( . o )

\\\[iff)grammefj/)—ﬂ\ zero / \\\\ zero / /

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 &7 #5U1 F & Fix, Watchdog FEHb ik 0x40008000.
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& 3-16 Watchdog F772%

4 e SR ik
WDOGLOAD 0x00 OXFFFFFFFF | Watchdog Jn# 27 /7 %%
WDOGVALUE 0x04 OXFFFFFFFF | Watchdog 1H4U1H 75 77 3%

Watchdog % il 27 17 2%
WDOGCONTROL | 0x08 0x0 [1]:

[0]:
WDOGINTCLR 0x0C R Ox- Watchdog H i i a7 77 4%
WDOGRIS 0x10 Rz |1 0x0 Watchdog | — K Wik A 25 47 4%
WDOGMIS 0x14 Rz |1 0x0 Watchdog H IR a7 f2 4%
WDOGLOCK 0xC00 | /5 |32 0x0 Watchdog #i/7 %5 17-4%
WDOGTCR OXFOO | /5 |1 0x0 Watchdog M4 il a7 £2 2%
WDOGTOP OxFO4 | HE |2 0x0 Watchdog i H ¥ & %5 A7 4%
WDOGPERIPHID4 | OXFDO | Hi | 8 0x04 A3 ID B A7As 4
WDOGPERIPHID5 | OXFD4 | Hi% |8 0x00 45 ID B A74R 5
WDOGPERIPHID6 | OXFD8 | Hi% |8 0x00 45 ID B 745 6
WDOGPERIPHID7 | OXFDC | Hi: | 8 0x00 AN ID F A7 7
WDOGPERIPHIDO | OXFEO | Hi: | 8 0x24 AN ID ZFA74% O
WDOGPERIPHID1 | OXFE4 | HiE | 8 0XB8 AN ID A7 as 1
WDOGPERIPHID2 | OXFE8 | HiE |8 0X1B AN ID F A7 RS 2
WDOGPERIPHID3 | OXFEC | i | 8 0X00 AhRID FA7AE 3
WDOGPCELLIDO OXFFO | HiE |8 0X0D A% ID FFA785 0
WDOGPCELLID1 OXFF4 | Hiz |8 0XFO A ID Zifrds 1
WDOGPCELLID2 OXFF8 | HiE |8 0X05 A 1D A7 2
WDOGPCELLID3 OXFFC | Hiz |8 0XB1 4 1D FA788 3

3.10.10 GPIO

FF 16bits {110 ThiE, HA LN R

DS881-1.01

T AHB M4k 5 GPIO fHuii{E, GPIO Bilit#:3] FPGA. GPIO £

Al gmAE WA T RE, AT RARCE GPIO AR — Az F ok ™ A v

A SCRF A 3t bk A5
SCHFIE I G A A7 A SE AN R I B g

PhST P B AT 25 T BRN B A ) 2 1) 25 A7 2 Hh b PRAIE 1 26 FE 22 4
GPIO FHE®RI FE~, GPIO &l 0x40010000.
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% 3-17 GPIO 5788
B4 S EthbbmFe | KA % | B it
DATA 0x0000 s |16 OX---- [15:0]: %¥a s A7
DATAOUT 0x0004 BE |16 0x0000 [15:0]: Haih &5 4748

[15:0]: i flifE e E
5 1. HhfEREA Ak
OUTENSET 0x0010 s |16 0x0000 5 0: R
B 1 55 A%
5 0: 55NN

OUTENCLR 0x0014 5 |16 0x0000 [15:0]: 7 k&% H A RE

[15:0]: mliEHFEIIRERE
H 1. %HE ALTFUNC
ALTFUNCSET 0x0018 s |16 0x0000 5 0: AN#E ALTFUNC
i 0: GPIO fEHN 110
i 1. ALTFUNC IhfiE

ALTFUNCCLR 0x001C w5 | 16 0x0000 [15:0]: wlikFINRETE S

[15:0]: i ffiREiE
51 WEPRHIGE
INTENSET 0x0020 5 | 16 0x0000 5 0: ANEEFWinE
B2:0: ANERE
1. I ERE

[15:0]: i REIHER
5 1: BB RE
INTENCLR 0x0024 wg |16 0x0000 5 0: Ak W{EGE
B 0: B EREATE R
B 1. B REIE B

INTTYPESET 0x0028 /5|16 0x0000 [15:0]: A% E
INTTYPECLR 0x002C W5 |16 0x0000 [15:0]: H KA G kR
INTPOLSET 0x0030 wE | 16 0x0000 [15:0]: o ibrdR ki E
INTPOLCLR 0x0034 5 | 16 0x0000 [15:0]: HHIBTAR PR R
INTSTATUS/ - B IR A7 AR
INTGLEAR 0x0038 wE | 16 0x0000 B 1 b R

0x0400- e ]
MASKLOWBYTE | ° oo w5 |16 0x0000

0x0800- S )
MASKHIGHBYTE | °coc wE |16 0x0000

0x0C00-
Reserved OXOFCE - - - Reserved
PID4 0XFDO e 8 0x04 SN ID FrA7Es 4
PID5 O0XFD4 e 8 0x00 SN ID HA7ee 5
PID6 0XFD8 Hi 8 0x00 SN ID F A% 6
PID7 O0XFDC Hi 8 0x00 YN ID F AR 7
PIDO OXFEO HiE 8 0x20 Y% ID 178 0
PID1 OXFE4 i 8 0XB8 Y% ID FAFee 1
PID2 OXFE8 i 8 0X1B Y% ID FATRE 2
PID3 OXFEC i 8 0X00 Y% ID FA7eE 3
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4R bbb wEs | X8 U | BAE Eiti3a

CIDO O0XFFO Hiz |8 0X0D A ID 4788 0
CID1 OXFF4 Hiz |8 OXFO A ID A8 1
CID2 OXFF8 Hie 8 0X05 M1 1D Z /745 2
CID3 OXFFC Hie 8 0XB1 M1 1D Z /745 3

3.10.11 ARFEO

Cortex-M3 A FR A& — MNMEUT in 82 10, 45 JITAG 2 10 f1 TPIU £
I, XN L EERESR] FPGA. JTAG RV5 82 1 /74 IEEE1149.1 s,
T ) it 11 DL R 30 S i 45 R B

JTAG-DP ) T5E S B 3= 2 o =3 7 2H e

® JTAG-DP IRZ&ML

® {54 A 7y (IR) AUAHSCH IR FH5%5E, ARz JTAG A4 aT ik i 7
2R IATHN

® HPRFAAARAIMICH DR HfdE, A1 JTAG-DP H 1) FF A7 i+

3.10.12 N 7ERdEt

& 3-37 7Rt
OXFFFF_FFFE
- SCB
Reserved OXE000_EDOO
NVIC
System - 0xE000_E100
Control SysTick
OxEO00_EO10
Space |y 0000 scs - 0x4001_1000
Reserved 0xEO000_EO00 GPIO
For External 0x4001 0000
Devices -
xA000_0000 Watchdog
Reserved 0x4000_8000
For External UART1
SRAM 0x4000_5000
x6000_0000 UARTO
Peripheral 0x4000_4000
0_0000 Timerl
Reserved 052000 4000 0x4000_1000
X . .
SRAM 0x2000_0000 Timer0
0x4000_0000
Reserved
0x0002_0000
Code flash

0x0000_0000

3.10.13 Rz FH

2 AR IR AL VR B SRR Cortex-M3 (1 IP A, R4S EiES
# IPUG517, (GWINS-2C ##/F i1 ZEF ).
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3.11 B4

B P BE R S AT E X FPGA =it Re I M H 20 E 2, GWINSER #7
FPGA 7= b2 fit 7% H & R 8 4% (GCLK), HFEEDISERIATE %I
47 GCLK &5, b3t 7 i i 4 HCLK B . it Ak, i F2 4L 1 AR (PLL)
SRR BT

3.11.1 £/ Eh 4L

GCLK £ GWINSER %% FPGA F= % R IR A, 70k L R N5
PR, BN RIRIEME 8 D GCLK M%% ., GCLK R A] ik i B A5 & FH ) i b
NE AN Y38 A 2 G0, A T 5 T B s i N8 TR B 5 2 O I A 1 i

[#] 3-38 GWINSER-4C F}$h#5iE

I/O BankO I/0 Bankl
| L |
= —
— 5
| [H2
—
B
| L1 |
/0 Bank3
[ JoBank [] Hek
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& 3-39 GCLK &R re

FBRL

GCLKO

GCLK1

GCLK2

3004 § 3004 5 3004 §

GCLK3

CE CE
e ~~—
& 4 ) & 3
= s Q
- o

CE CE
— T~
gid gl 3
FEO A Q
- _

CE CE
— ~_

Q

) LN @ Pe)
(o] (2]
iE pEp g
~__ _—

CE CE
/// \\\
o |, LN @
(o] (2]

4—[ 2 K M2 J—}
— -

(@]
m

GCLK4

Oa 3004

//L\\
/ 195 \
Gt

L
| T:95 /
5~

v

20a 3004

300d § 30 §

i# i DQCE(Dynamic Quadrant Clock Enable) ™] 53] /5% ]

CE CE
GCLKS ; o S
NEICICER:
SELECTOR[3:0]  |SELECTOR[3:0]
} 1 ' I 4 i
GCLK6 | g 4—@@ 9
< @ 8
f@C:
SEL iTOR[&O] SELECTOR[3:0]
1
T
GCLK7 | o 3
4 (= 6
4—@%7

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK5

GCLK6

i

GCLK7

i

RIRR

GCLKO~GCLK5, X[ GCLKO~GCLKS5 It4f, GCLKO~GCLKS5 K5 1 P &6
WERANEHEN, MR T 2814 1 S AR ThAE

3-40 DQCE &R EE

CE

CLKIN |

A

DQCE

2

— > CLKOUT
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RN Z IR GCLK6~ GCLK7 EIH DCS(Dynamic Clock Selector)f% i, 11
K 3-41 filr7, WEBZ AT DLl CRU 18 VUM S N\ 2 TR Sh A8k 88, #id
ANy B (I

3-41 DCS #OREE

CLKSEL[30] [ >/ »

SELFORCE S>>

CLKO R
DCS ———L__ > CLKOUT
CLK1 S
CLK2 [ >———p

CLK3[ >——>

DCS "] AL & A LA T LA
1. DCS Rising Edge # 5{,

HIAE AT R B ETHIT R RN R 1, AR B T e e
NWrred, & 3-42 o

[ 3-42 DCS Rising Edge #R TR FREE

CI_I‘(SEI_[U] Js‘.\.'itch to ikl =t nesxt clkd rising E:IgEI

At next clkd rising edge ocutput goes to ™1™

CLKSEL[1] \ I \

At next clk1 rising edge ocutput goes to "1”

CLKO

CLK1 _ I I I I L & I I I I I I I I / I I
¥ h J ¥ hi

CLKOUT J S [ S L L L

2. DCS Falling Edge 15,

HIAE 24 AT PRI B AR N B S R NH R O, AESBT I BN Bh (10 1 PR Jm e
ANF Bl anlEl 3-43 Frr.

[ 3-43 DCS Falling Edge & THIRFREE

CLKSEL[0] 4 switch to okl at nest clkd falling EJEL\ |

CLKSEL[1] \ | \At next/clkd falling edge cutput goes to "0 | At mext clit falling edge output goss to 07

CLKO I I R R
CLK1 I [ [ ] I [

cwour [ L [ L[ Le f [ ] I / I S I S

3. Clock Buffer # =,
N, DCS féifb A iE K Clock buffer.

3.11.2 $ifEEF
WM IR R 2 — Pl Rz il fu i, faTPREAH 24 (PLL, Phase-locked Loop)-
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A FH AN IR 2 25 I A 5 P28 A A BB AIR 15 5 IO SR A A

GWINSER %% FPGA 7= i i) PLL B Beng $2 4t n] DLZE & B4,
T IC B A R ) S 80T DL AT I Bk R R R B (R AN 4 A) . AR A

TR
PLL #ith i) g5 M HE B an ] 3-44 B
& 344 PLL = =E

IDSEL[5:0]

)

ODSEL[5:0]

CLKIN >

6

A 4

» IDIV

CLKFB [ >

FBDSEL[5:0] [ >

D=

PFD

ICP

FBDIV [—>

—» VCO

>

VCODIV

LPF

>

PS&DCA

a

v

¢

LOCK

Detector

> LOCK

> CLKOUT

13

> CLKOUTP

DIV

TT

SDIV >

A4

> CLKOUTD3

1 > CLKOUTD

DS881-1.01

G

RESET

G

G

|

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

PLL i 7€ XNk 3-18 P

% 3-18 PLL 35 OEN
Uity 1 448K (Ehei £t
CLKIN [5: 0] LN LNk TN
CLKFB LN S BN
RESET I PLL ¥ AL
RESET_P LTPN PLL %Wl (Power Down) %5
IDSEL [5: 0] LN A IDIV AE, JEH 1~64
FBDSEL[5: 0] | %A &4 FBDIV H, il 1~64
PSDA[3: 0] LIIEN BRI (ETHER RK)
DUTYDA[3: 0] | %A B 7 23 b CF BEVR A 20)
FDLY [3: 0] I CLKOUTP gl sEiR § ]
CLKOUT far TEARAT AN 7 2 b1 B f B b
CLKOUTP s AN 7 2 L R e B i
N K H CLKOUT B¢ CLKOUTP 45ift & (H1 SDIV
CLKOUTD vt B
N >k H CLKOUT =k CLKOUTP ff) 43 45t #h  th DIV3

CLKOUTDS | Hith SRR, DIV3 AR RN 3)

PLL i€ 45 71:
LOCK s 1: BiE;

0: KB

PLL )25 45 5 n] DLE IS ZMES PLL b AN, o m] DU g 5%
2l B RRAE S RN PME S B E SR S . PLL BIRBHE 5 AT
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3 G A

3.12 K%

PLAANEE PLL S S & s N, ] DURIE 22kl 114 RN ah s
Ty EIEREME S B IE R E S .
GWINSER £7%1 FPGA 7=/ ) PLL P RETE 5% 3K 4-20 BUFHIARIE S 4.
PLL 7] % % A B8 CLKIN B3E47 A2 2 CRE AR 20400, tH B AR R

fCLKOUT = (fCLK|N*FB D |V)/| DIV

fvco = fcLkout*ODIV

feikouto = feLkout/SDIV
fero = foLkin/IDIV = fekout/FBDIV

B PR

feLian HT N8 CLKIN A%

® feikour ¥ CLKOUT Al CLKOUTP g .

e fcikoutno N CLKOUTD i 445, CLKOUTD & CLKOUT 434l j (i

o forp N PFD MR, forp /MEA/N T 3MHZ,

B[R] 35 4% IDIV. FBDIV. ODIV. SDIV 345 5| 2 A5 (¥ i 5 5

3.11.3 SRR ¢h

3.12 &

GW1NSER %71 FPGA 7= 5 [ s N 4 HCLK ] LLSZHF 110 58 i mn Pk e
B, AT T Ve SR B E) 20 i B AL e T i et

[# 3-45 GWINSER-4C HCLK 7”&

I/O Bank0 I/O Bankl
| L [ |
= _
— &
* B
e )
B
| Ll |
I/O Bank3

[ JoBank [] Hek

YE N CRU B kb 78, GWINSER %71 FPGA P2t 7 Rik+ 5
PR TR, EH TreP. irepligs. BEEABH B EIES .

313 2 /EEN

DS881-1.01

GWINSER %% FPGA /=& — N L HERE B MY, BiEER
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3 G A

3.14 A E

BIA A A, WTHIE R DRSS B AL e b R B, CFU M 1/O
Ry A7 A 220 AT DAL R

3.14 wIEECE

GWI1NSER %%l FPGA 7= 5 32 ¥ SRAM 4w Al Flash 4#f%. Flash %
FEAE QRS2 357 N Flash 22t 2 88 F 4 Flash 2R .

GWINSER R%1 FPGA 7=k 7 SRR @ ) ITAG it 8804, ik
Y E o S A ) GowinCONFIG Bt B, £ ik 6 fifil: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Fif {4
JTAG 1 AUTO BOOT #ix. #4415 RlES I UG290, Gowin FPGA /414
FEH & T

3.14.1 SRAM %18

GWINSER %% FPGA /=1 SRAM 4wf2, ik b FEEE N
fic & HH

3.14.2 Flash 4&%%

Flash Zw A% BB & Bs 47 00E /N Flash #t. FHE, BEESIEMN A
M Flash ¥ &% 3] SRAM fic & ¥t . 76 _EHS U2 R0 Wl ml LLE et
PR, XMECE T BN PR B shigr 5307, GWINSER #7%1)
FPGA 7= fh i SCHRFAMEB Flash ZmfE XIS shBi s, TH4R 8 RHE 2 I
UG290, Gowin FPGA /43 4 FEH & T

3.15 KGR

DS881-1.01

GWINSER #%1 FPGA ™ fh Wk 1T — A IR, Fr R IR S mT 4 i
FRIF IS B, B B B2 T 9A £ 5%, SR FE by MSPI g e U i fhi .

GWINSER-4C #5448 7 A Sa 3R SR P mT i B 4 rA .

BN R ] LU P v SR AR s, B B TAE S8, W] BASRAE
21k 64 P EhAIE

Fr N em AR R A O

four=210MHz/Param

TRYNZET BN IR AE, BRI RIS 2 1)
B H AN AR
!
Fr%k Param NECE 4L, Tl 2~128, HCFFEEL
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3 B2 3.15 M amdk

£ 3-19 GWINSER-4C B A SR s

(5 A 5 i = i
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 1 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ*
!
o [1JERIN i th AR

[2]43& FH T MSPI Zwfe s =
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4 BRI 4.1 TAEZA:

S

Varl |
FE!

SR VAR HERR IR AR 251 B A v B A v 2 S AR A R AR 2 AR Ve Tl el
WS %, Fz UG SR ) TAR 2 S ARG BB 50 T IR % TAE

4.1 TE%H

41.1 BN HEKXIEHE
& 4-1 R AIEE
B R IR BAME | KME
Vee ZHLE -0.5V 1.32V
Veeox I/O Bank HJ& -0.5V 3.75V
Veex e e -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature gl -40°C +125°C
oy
4.1.2 #F TIEEHE

R 42 WETIENEHE

R IR HR/ME L IN -

Vee T 1.14V 1.26V

Veex UL 1.71v 3.465V

Vecox I/O Bank i/ 1.14V 3.465V

e (NI A29)
Ticom (Junction temperature Commercial operation) | 0C +85C
ghER (D 2R)

TInD (Junction temperature Industrial operation) -40°C +100°C

E!

N[ 3 25 ) H R A3t (3 B 5% UG883, GWINSER-4C 2844 Pinout F-/iit.
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4 B 4.2 ESD

an)
(alay

41.3 BiF EARFE
R 43 B BT
AR EiBa /ME BRI =N}
R L B REER
Trave | (Power supply ramp rates for | 0.6mV/us - 6mV/us
all power supplies)
4.1.4 RIEHR SR
< 4-4 BRI
A Eipa %1t 1/0 KA IZPNEN
i R FRLIAL
Ins (Input or 1/O leakage current) 0<Vin<Vi(MAX) Vo 150uA
i N R HELIRE TDI, TDO,
Ihs (Input or 1/0 leakage current) O<Vin<ViH(MAX) TMS,TCK | t20UA
4.1.5 POR %14
%< 4-5 POR BIES¥
A iR /ME =N
POR /{4 | Power on reset voltage of Vcc TBD TBD
4.2 ESD 14 8E
& 4-6 GWINSER ESD - HBM
a QN48
GWI1NSER-4C HBM>1,000V
% 4-7 GWINSER ESD - CDM
At QN48
GWI1NSER-4C CDM>500V
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4.3 DC H/45E

4.3 DC S 4514

4.3.1 #EFTIEEE DC B S4F1%
& 4-8 HETIEEEA DC RS HHE
ZFK o %M H/ME HARME | RKE
1/O ¥ N\ FEIL Veco<Vin<Vin(MAX) - - 210pA
Iyl (Input or I/O
Ieakage) 0V<Vn<Vceo - - 10pA
110 L7 L
lpu (/O Active Pull-up | 0<VN<0.7Vcco -30pA - -150pA
Current)
110 FHiHL i
lpp (I/O Active ViL(MAX)<V|n<Vceo 30uA - 150uA
Pull-down Current)
S ARFFRHL P
ESEsd= M
lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
SAARFE P
FreL i
lsHHs (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)
S ARFFR LT
i 2k HL A
| = 0=V sV - - 150pA
BHLO (Bus Hold Low m=reeco H
Overdrive Current)
S REE P
i H LR
| L~ 0=VpsV - - -150pA
BHHO (BusHoldHigh INSVcco K
Overdrive Current)
SRR il A s I
Veur 1 & (Bus hold trip VL (MAX) | - Vi1(MIN)
points)
1/0 HLZ
cl (I/O Capacitance) SpF 8pF
Vcco=3.3V, Hysteresis= Large - 482mV | -
Vcco=2.5V, Hysteresis= Large - 302mV | -
. Vceo=1.8V, Hysteresis= Large - 152mv | -
IR ceo YSeTesnT ~a19
Vs (Hysteresis for Vceco=1.5V, Hysteresis= Large - 94mV -
Schmitt Trigge Veco=3.3V, Hysteresis= Small - 240mV | -
i t .
inputs) Vcco=2.5V, Hysteresis= Small - 150mvV | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
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4 HSAEE 4.3 DC HL 451
4.3.2 B7SHIR
% 4-9 %ljﬂ%@ JIL
B Eip i /M B AUAE PN
lec fﬂﬁﬁ Core R | |\ wik | GWINSER-4C | TBD TBD TBD
JIL
leex fﬂﬁﬁ Voox WM |\ wo k| GWINSER-4C | TBD TBD TBD
JIL
cco | MEEVOBank |\ ik | GWINSER-4C | TBD TBD TBD
=R
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4.3 DC H/45E

4.3.3 1/O HEFTE&H
+® 410 YO HETESRM
o 3R A Veeo(V) NI R A Vree(V)
BAME | AYAE BAE | BME HAME | ROKME
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_lI 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33_I 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_II 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL15D 1.425 1.5 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 Il | 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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4.3 DC H/45E

4.3.4 85 I/0 DC BS54

# 4-11 8% /O DC BS54

SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 -8

Iﬂch:lTng?S,% -0.3V| 0.8V 2.0V sev| Y VeeoOAY 12 12
24 | -24

0.2V Veeo-0.2V | 0.1 | -0.1

4 4

8 -8

LVCMOS25 | -0.3V | 0.7V 1.7V sev OV Veeo 04V T
16 | -16

0.2V Veeo-02V | 01 | -01

4 4

0.4V Veeo 0.4V | 8 -8

LVCMOS18 | -0.3V | 0.35*V¢co 0.65*Vceo | 3.6V TERET
0.2V Veeo0.2V | 0.1 | -0.1

0.4V Veeo-0.4V 4 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veeo | 3.6V 8 -8
0.2V Veeo-02V | 01 | -01

0.4V Veeo-0.4V 2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Veeo | 3.6V 6 6
0.2v Veeo0.2V | 0.1 | -0.1

PCI33 -0.3V| 0.3*Vceo 0.5*Veco 3.6V| 0.1%Veeo| 0.9Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vrer0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Veget0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V| Ver-0.18V | Vage+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vaer-0.125V | Vage+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 -8
SSTL15 | -0.3V| Vaer-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 -8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
63(73)
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4 HSAEE 4.4 ACITF =51
=
4.3.5 4y /O DC B 54514
& 4-12 £4 I/O DC EBS %%
LVDS25
HFR e AR A NI % BRI 5 o NI - <X 172
LD ERES
Vina,Vine (Input Voltage) 0 2.4 V
LN LR Half the Sum of ]
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
s Ay . . Difference
V1Hp _%hﬁﬁ'ﬁ )I\dlj & (Differential Input Between the Two | £100 | - - mV
reshold) Inputs
. Power On or
Iy fi A\ AL (Input Current) Power Off - - +10 | pA
5y H1 7 FL - (Output High Voltage _
Vo for Vop of Vo) Rt =100Q 160 |V
1% H S (Output Low Voltage B ] ]
VoL for Vop 0f Vo) Rt =100Q 0.9 \Y
7= *ﬁ LR (OUtpUt VOltage (Vop - VOM);
Voo Differential) R1=1000 250 1350 1450 | mVv
A3 O = R S £ S R A |
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos it % (Output Voltage Offset) (F:/cf’1 OgQ Vow/2, | 4 195 | 120 | 1375 |V
=
i HH F E A 4L (Change in Vos ) ]
AVos Between High and Low) 50 mv
ke s Vop = OV k%
I % L op. - - 15 mA
s FE % HIR i
4.4 AC/H X414
4.4.1 1/O iREE
£ 41310 154 H
P L Min Max BT
fmax 1O i KA - 150M Hz
fuax Lvos | LVDS s RAZ - 400M Hz
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4 BRI 4.4 ACIHT 451k
4.4.2 CFU FFX5¢
3R 4-14 CFU NfF&#
. TS5 .
S ik — L
Min Max
tLuTa cru LUT4 Z%EIR(LUT4 delay) - 0.674 ns
tLUTS_CFU LUTS ﬁjg(LUT5 delay) - 1.388 ns
tLUTG_CFU LUT6 ﬁjg(LUTG delay) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 2.632 ns
tLUTS_CFU LUT8 EE(LUTB delaY) - 3.254 ns
¢ B AL w7 A7 25 i LI [H] (Set/Reset to | 1.86 ns
SRCFU Register output) '
¢ I b 30 27 47 45 H H I 1E] (Clock to Register | - s
CO_CFU output) '
4.4.3 BF§hF0 I/O FF4E
R 4-15 SpERFF L4 1
475 T 0 Hfy
\ ) DA
: Min Max Min Max
Clocks TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay | TBD TBD TBD TBD TBD TBD
General VO Pin|ipn 'tgp  |TBD | TBD | TBD | TBD
Parameters
4.4.4 Gearbox FF X414
%% 4-16 Gearbox NI F5%
HFR i IR FAAT
FMAXipor 2:1Gearbox i Nk F 40 TBD MHz
FMAX|DE54 4:1Gearbox iﬁﬁ)\ﬂ%jﬁﬂ‘ifﬁﬁ TBD MHz
FMAXpEss 8:1Gearbox %\ B K F 4 TBD MHz
FMAXipeo 7:1Gearbox % N\ B ok 4 TBD MHz
FMAXipes1o 10:1Gearbox i N & K FE 4 TBD MHz
FMAXoppr 1:2Gearbox i N\ & K F 4 TBD MHz
FMAXosEers 1:4Gearbox i N\ f K T4 TBD MHz
FMAXosers 1:8Gearbox i A\ fx K T4 TBD MHz
FMAXovipeo 1:7Gearbox #y N\ & K FEH TBD MHz
FMAXOSERlo 1:10Gearbox iﬁﬁ)\ﬂ%j(jf}/}:ﬁ TBD MHz
FMAXoser16 1:16Gearbox % N\ K T4 TBD MHz
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4.4 ACITT =451

4.4.5 B-SRAM FF <4514

% 4-17 B-SRAM B F&%

" TR SR N
S
i ik Min Max AL
BSRAM - b1k /25 4 110 B 4 280 % HH 9iE s
tcoap_BsrAM (Clock to output time of read - 5.10 ns
address/data)
; BSRAM fi  Z7 £7- & I B 211 HE SE i 056 | ns
COOR_BSRAM (Clock to output time of output register) '
4.4.6 DSP X454
% 4-18 DSP BFES %
. " SR o
L 8 Min | Max | T
N B N B A1 S 1 I Bl 20 H HE SE I (Clock to | 480 | ns
COIR_DSP output time of input register) '
; 7K B A7 A5 1) I 3 4 HY 4E 1 (Clock to | 240 | s
COPR_DSP output time of pipeline register) '
N B A A7 A B I B 20 H HE SE I (Clock to | 084 | ns
COOR_DSP output time of output register) '
4.4.7 F AR <
£ 419 FASIRFESH
4 Fx | B/IME S B KAE
TR TADIES
s L R GW1NSER-4C 118.75MHz | 125MHz 131.25MHz
f (0 ~ +85°C)
MAX = 4= 27
fm R AR
(-40 ~ +100°C) GWI1INSER-4C 112.5MHz 125MHz 137.5MHz
tor gy IS A T 43% 50% 57%
topair oy HH N B R ) 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.8 BiHEMFFRFFHE
2 4-20 FHETHEHESH
B HEESR 425 B/ME =N
CLKIN 3MHZ 400MHZ
C7 PFD 3MHZ 400MHZ
C6/I5 VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ 600MHZ
GWI1INSER-4C
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
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4.5 Cortex-M3 HL A 51k

4.5 Cortex-M3 BB 454

4.5.1 DC BS54
= 4-21 R
Hig
755 ik BT
7 . ME N ‘
lvee VCC & KHLR 100 mA
lvss VSS & KHR -100 mA
ling I HEL R +/-5 mA
4.5.2 AC B 454
+ 4-22 RS
ks
%5 ik Bt FLpT
o : B Bkl .
frcLk AHB B 4% GWI1NSER-4C 0 30 MHz
focLk APB I445i% | GWINSER-4C | 0 100 MHz
- =
4.6 A RAFBE S
4.6.1 DC BS54
% 4-23 PN DC BS54
NI Wake-up
7 % AT .
42, F% S i [V By v %AF
B (Wi w/NEE R, A 100%,
25n9)" 219 |05 mA NA VIN= “1/0"
R looy? 0.1 12 mA NA -
PR 0.1 12 mA NA -
TR 0.1 12 mA NA -
XE=YE=SE= “1” , #F T=Tac
— . F| T=50ns 2. [8], 1/O KN
< EXS == D
gﬁ,ﬁgﬁigg{)ﬁ loc2 980 |25 HA NA OmA. T=50ns ZJ&, P4#E i
SR, 11O IR AT
MU L7
(GUIR =M lss 5.2 20 HA 0 Vss+ Veex M Vee
¥
o [1|XEHENERTHHERE, WEBERESS T ZTFYHERE;
o [2llcct TE Thew AR AR 80 B HATE 55
- Z:ﬁ:iq: Tnew< Tacc
Thew = Tacc
- Tacc<Tnew - 50NS: lcc1 (I’IGW) = (ICCl - ICCZ)(Tacc/TneW) + lce2
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4.6 HI IAAF AUk

DS881-1.01

- Thew>50ns: lcc1 (New) = (lcct - lec2)(Tace/ Thew) + 50NS*lcco/Thew + Ise
- t>50ns, lcco=lsp

[3]A wake-up time [ ZIJT465 Ve LUK T 1.08V.
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4 BRI 4.6 i INAE AR
4.6.2 AC S 4514
* 424 APINERFESH
EDRE 2V ZH ie) m/ME >IN ;| LA
WC1 - 25 ns
TC - 22 ns
il i [] 2 BC Tace” - 21 ns
LT - 21 ns
wcC - 25 ns
O R o B HCH R A7k 2 S I (1) Thvs - MS
BE A7 DR BRI [A) Tovh - us
Bl A7 ORI 1) AR BR) Tovhi 100 - us
B AL it 3] Yot A2 2 SIS ] Togs 10 - us
SRR A I I Togn 20 : ns
5 I [A] Tprog 8 16 MS
5 HE RS I ) Tuwpr >0 - ns
PEBR OR AR I ] Tund >0 - ns
MG 5 25 HE bR LB ] Teps -10 - ns
SE i35 A i S 1] Tas 0.1 - ns
SE JikH i) v LI ) Tows 5 - ns
ik 2 LI [R] Tads 20 - ns
b ik A DR ARy I 1] Tadn 20 - ns
B PR I [8) Tan 0.5 - ns
WC1 Tan 25 - ns
. . TC - 22 - ns
g%‘:fﬁi&iﬁ%&ﬂﬂ‘ BC i 21 i s
LT - 21 - ns
wC - 25 - ns
SE Mk IS BT[] Trws 2 - ns
=L Trev 10 - us
HHE A7 T ] T’ - 6 ms
PR 7] Terase 100 120 ms
BRI ERIN 8] Trme 100 120 ms
B HUSE Y Wake-up B (8] Twk_pd 7 - us
FEHLER SR I 1] Tsph 100 - ns
Ve BT 1] Tps 0 - ns
Voox PRIFI [A] Ton 0 - ns
vE!
o [1]IXUEiE(H Al RE2 AL .
o [2IXLEEHUE I B A, FESLPRE P S A R
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4.6 HI IAAF AUk

e [3]#f5 5 XADR.YADR.XE Ml YE 15 5H X5, Tace KITFEGII Ay SE 15 51 EFHE.
BEEUIEHE DOUT # AR A7 B BIAE N — I0H AU ERIE 4R

o [A]Ty, WA S AT LA BIHAE T — IREERR B E 2 AT i R[], [/ — A bdik e T —ik
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5-1 GWINSER-4C - ES

GWINSER - XX X C XXXXXX X ES

Product Series ——— 1T I
GWI1NSER
Optional Suffix

Core Supply Voltage ES: Engineering Sample

LV Vcc:1.2V

P: W#kHyperRAM
G: WHRNOR FIASH

Logic Density
4: 4,608 LUTs

C:ARM Cortex-M3 Package Type
QN48P (QFN48P, 0.4mm)

QN48G (QFN48G, 0.4mm)
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& 5-2 GWINSER-4C 246 & 753% - Production

GWINSER - XX X C XXXXXX X CX/IX

Product Series
GWINSER

Core Supply Voltage
LV Vcc:1.2Vv

Logic Density

T

4: 4,608 LUTs

C:ARM Cortex-M3

5.2 88 &FRR

Grade
C Commercial

I Industrial

Speed

4 Slowest /5 /6 /7 Fastest
P: WHkHyperRAM

G: WHEXNOR FIASH

Package Type
QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)

sz PR A R I EN SR HEE, W 5-3 Fn.

5-3 GWINSER-4C 8% # xR Rl

Part Number —
Date Code —
Lot Number —

GOWINEBE
» GWINSER-LVACQN48PC6/15
> YYWW
> LLLLLLLLL

vE!
5-5 5 —4T

DS881-1.01

GWINSER-LVAC <€—— Part Number

QN48PC6/I5

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

5478 “Part Number”.
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