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I EATHES, —> B-SRAM fE NI H 3/ CFU i E . —4
B-SRAM % & K/NA 18Kbits, 7 #FZ2 Fiic B AFEAER . FHE4IE R
HZ 0, 3.5 HURERS N LA i g ik .

GWINR #%| FPGA P~ IN ik 7 H P INF IR, HHEBEASER.
YH(E BiES W, 3.6 H P INAE R R .

GWINR #7%1 FPGA /=i Witk T 85 5 A HE B DSP. DSP fE4:%
N RATHED, &> DSP %5 9 4> CFU AL E . &4 DSP & &
PN 220, RN ZE TS AN AT I % (pre-adders), AN 18 ALY L
#x(multipliers) fl— A~ =5 N HARZ 12 HIT(ALUSA) . H41ME BiES I
3.7 G5 A P AR

GWINR %741 FPGA 7= itk 7 8UFH3F PLL BT DLL %R, &=
Gk PLL B AERE R AL 0] DLZE& B bR, @ e B AN F] 10 2 30T LA
AT B TR B (RS AN 0 A) . AR EE . s LR ZEThRe . [RIRS =5
R T YRR N AR, SZFF 2.5MHz 3] 125MHz [ £ R JE R, Ny MSPI
e i BB UIRAL I B o N AR IRIR AL AT G AR B FH 7 B, ISR RE T I £
5%. HWHESIESN 3.8 . 3.12 H N EIR.

A, FPGA SN E 7 FE BIA dfE i 2k 5.6 (CRU, Configurable
Routing Unit), & FPGA W T A RIS ALERE X R, WECE IR IT
(CFU) F110B WES# B AL TR, %l 1 CFU PR AT 1I0B P
FZ TR, AT IR IEN &2 Tk FPGA B A sh A k. teak,
GWINR %741 FPGA 7= ik 24t 7 35 1 & F B e 4 2500, KT, &
JREEN, DAmMIEEDE., FHAERITSH 3.8 1A, 3.9 K2k, 3.10 4
JAE BN,

3.2 SDARM

GWINR %% FPGA 7= i A FIRE 2, £ SDRAM H 2 & FIZEAUA
—F, FYIERESH 2.3 HEEEYIK.

3.2.1 SDR SDRAM
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BHEAr 5. 16bits

EEZE(E
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PG FE 25 A7 2

- HHb L E R A AR . 2 B 3
- REKE: 1. 2. 4. 8 EIHIE
- SRR e 1A R AR
- RRBEHEFITE )R

- RREIEDRE

N B ) RE

E sh il A0 B R

4,096 Hill 3 & #A/64ms

3.3V+0.3V it ¢

e LVTTL 11

!

S92 AL 5 % 4-1 Aot i KT

Bk

GWINR %741 FPGA 7= i 4 i SDRAM & —/N g i) CMOS [q] 4
DRAM i3 i, &N 64Mb. SDRAM W #BE %4 BANK, 44> BANK K
/N A IMX16 bits, 5 BANK 1 4096 1T x 256 %1 x 16bit 117 fif B 51 2H i o
TSR E M SRR RS, F B SRR e 46 7 B AN 58 2 K B R
A, SDRAM AR ¥ 5 B A0 K 7 i fE 5 N B o R AERT 75 22040
BoE a4, RE T DA TR e S . S F S BER KK E LHF 1. 2.
4, 8 FHE I, PR A A P I E IR R . MR E s PR
REfE e AT IR, TR KRN G H3. SDRAM #24E H 3kl
BIiRe & BRI IhRE, BAh, iRt TRAEBIFE AR, H IR RS
3 AR A R G R IR B B AR -

SDRAM # Ot B HL K Ry 3.3V, iE#: SDRAM [1] BANK Hi & 75 2 [#H] 52
3 3.3V, HAEEIESEE 4-2 X TEEH.

= SR SR H AT IP Core Generator 3¢ 3¢ P #k/41ME5 () SDR SDRAM
RIS R IP, fFHEHIZE 1P AT LLE 356 SDRAM L HVIMGM, i,
E SR B, 7 e IR ] 28 103/ 5 I BRI, VRgfE RiE S5
Gowin SDRAM 7871 #5/H /15 7 -

3.2.2 PSRAM
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RS ZF 174
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!
SLPRAL L B 2 4-2 PR TAE VG
PSRAM #£ s 1.8V, 8 PSRAM K BANK R [T 75 22 i €
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B SRR IEBAT IP Core Generator <245 N Hk/ZM 8 PSRAM F5 il
2Rl 1P, AFAEHIZRH) 1P AT LLE 356 % PSRAM _FHIa61k, SRR HESE £
1B, H P83 fl 28 s/ S P ERERD a], VR40{5 B35 2% Gowin PSRAM
Memory Interface IP /4 /7755

3.3 AIfCEThEESR T

A i B Th g 8 76 (CFU) & M B GWINR 271 FPGA 7 5 IR 7S B8 e,
AN CFU HI AT AC B3 45 510 (CLU) AN ] 2 A A 2k B2 U5 5 T (CRU) L R . B4
CLU HiPYA4Na] fid & Th g F CLS(Configurable Logic Slice)#H ik, Hralidl &
e B BEREMZTAE, 53 LKA 3-2,
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3 B2 3.3 Al ETIRE R TT

[E 3-2 CFU Z&#n=E

Carry to Right CLU

LUT

CLS2

CRU

CLS1

CLSO

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Carry from left CLU

3.31 AIEL BIZEHE T
AT B W RSO R AR B R R . EAREE A A
o JEAREILFM
FANEHRR T DI E N 4 AN ERR(LUTE), &2 Ao
SEHL E I A R R TR
- —ANATECE DhEE A AT E N 5 AR R (LUTS),
- PIANATECE DhEE A AT E S 6 AR (LUT6).
- WA EDhRE A AT E R — N 7 A E R R (LUTT).
- J\/NATECE DR A (B CLU) TR B B — 1> 8 i A &K (LUTS).
o HARZHEA
sE A B, BIRENTHLE REARZ AR (ALY), FESEZBLCLT DhRg:
- ImERRIE
- THEE, ORI B R B e
- HbEE, AR TR, AN EREORURAR 25 LA
- RVEEE
o {ifif AR
GWINR-9 #34 ZFrbii. e, AT AC &2 4 ok ik 16
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3 ZMN A

3.3 ATACEVIREH T

X 4 S A i S BEN A (S-SRAM) B H SEF 2%

Gowin = IR SCRFEE AW AE A SO B 77 S B S FEN A7 it 7
(S-SRAM) HIHJUGE L«  HASEATA o BB 70 X6 28 44F G R I 52 TN

TR

A it & ThAE i (CLSO~CLS2) 1 &5 N A7 25 (REG), tnl& 3-3 fiion.
[# 3-3 CLS pEFER~ER

D

CE
CLK

SR

GSR

& 3-1 CLS hEFHREPUS S5

E54 |10 | #ik
D I PR BBIE A
CE | CLK ffifef5 S, TG E A P A m A% o P e 2
CLK | W RS S, AIACE A T il B R R i R 2
FIEE RN, WRCE i F IR %
e [FWEN
e [[0EN
SR S
o SRIEN
o ILAME BN
S IRE BN, ATECE AW IhEE 4
3.4 o RN
GSR™ 11 o mump
o TLEREEBEN
Q o) 247w
VI

o [11{55 D MsRIE AT LUESE R — vl fic B Dhae i T — AR i, T blksesk AT
CRU i\ o CAE AR B OL T, S A4 mT DL A .

e [2]CFU " aJ it B IhAE i) CE/CLK/SR 4 m] 37 Fig B 1% 4%

e [3]f£ GWINR 7% FPGA /=i Nk, GSR il Hi#ELkiER:, AL CRU.
[4]SR 5 GSR [[i 4 % GSR A= It 524

3.3.2 & HFIFEETT

AL B IC CRU ) Zhg E EALHE P71 -

o AILEFEIIAE: v CFU KM NG SR A NI+

o MZHIRINAE: Jv CFU MM A\ /f 5 SRt R R, B CFU WHT
42 \CFU Z AR LA K CFU I FPGA 4 3 H & D RE R H 2 [A) (R 2

DS117-2.1
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3 ZMN A

3.4 % N\ AR

3.4 MR

DS117-2.1

GWINR %1 FPGA F= /1) I0B FE 45 1/0O Buffer. 1/O 2 %5 DL A AH R

() A 2 B YR B C = AR 40 - A B 3-4 Bz NS 10B 145 s & 18, ) 10B
BITAAE T A 11O EII(FRIE A A A1 B), 'BAITAT DARC B — 40 2 705 5%t
AT DIAE N B (5 5 4 L &

3-4 I0B &= E

Differential Pair Differential Pair
A
“True” “Comp”\ “True” “Comp"\
PAD A PAD B PAD A PAD B
Y Y A A
2 2 v v
Buffer Pair A & B Buffer Pair A & B
L A y Y L A A
- | —+H O - O —4 O
o 6 o 6 2 0o o6 8o b6 H“
A v A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A [ y
_TomO _[mom 0 _[mommOo_mom O
ZREE~285E ~ ZELE5EREE &
S5285v S525 v S525v 5585 v
Q —|Q Q —~+Q Q —|Q Q ~Q
v A 4 ¢
Routing Routing

GWINR %% FPGA 7= /i I0B BT EE4s A .

FF Bank ) Veco Bl .

Y LVCMOS. PCI. LVTTL. LVDS. SSTL LLK HSTL % Ff e FFx
1o

AL NG5 IR L.

FRAL A A5 5 IR B FE R T

Pt 5 5 Slew Rate &,

SRR 110 $RAEIMAT ) Bus Keeper. _F4i/ F+z HBH S Open Drain it}
R

TFERIE R -

110 i B . SDR fA L} DDR %&£ fif .

GW1NR-9 #/f BANKO 4 MIPI i\«

GW1NR-9 #4f BANK2 37 MIPI %y .

GW1NR-9 #3{4 BANKO 1 BANK2 32 #F I3C OpenDrain/PushPull .

14(66)




3 B2 3.4 B N H s

3.4.1 I/O BB F 4R

GWINR %741 FPGA 721 110 BFE 4 4~ Bank, WK 3-5 fiow, &4
Bank AL 1/O B Vecoo NCHF SSTL, HSTL %5 /O fi ANbnife, &4
Bank ib$e i — N7 1275 L & (Vrer), P AT LGRS 10B W B 1 Vrer
JE(ET 0.5%Veco), HATIRFEAMBE Veer I (] Bank FHERE—A 110 &
JEHAE AN Vrer FIN) o

3-5 GWINR 4 I/O Bank 3 R~EE

‘ 1/0 Bank0 \

GWI1NR

exueg O/l
Tueg O/l

‘ 1/0 Bank2 ‘

GWINR %1 FPGA ;=N LV Fl UV AN RA :

LV RRA 2844 3 FF 1.2V Ve fibEE L, AT DA 2 PR IDRE R 75 R

LV fRAS 2544 Veco IR FE W] £E 1.2V, 1.5V, 1.8V. 2.5V. 3.3V i [E
R E .

UV A S8 F 58 FH P se il s — s Rt e, P SBEE i T &t fa s es . &
1% SDR SDRAM 1] UV iR A g3 4F At H i o 3.3V %25 DDR SDRAM [

UV IS FIAL L L R N 2.5V £E 5 PSRAM [ UV fiAs #8444k B H 7
EF . 1.8V F1 2.5V/3.3V.

LV AUV WA Z A B LR Veeox SCRF 2.5V 8¢ 3.3V fEH L % .

7 GWINR-9 2811, Bank0 HJ 1/0 3Z#F MIPI #ii N\, Bank2 [ 1/0 7 ¥
MIPI1 % i1 - Bank0 A1 Bank2 [ 1/0O 3 #F MIPI 13C OpenDrain/PushPull ##t .
HABZSAFASHE
!

o FEHUABINKASEIRA R Fh.
o REHAEHAIHS TEREIHESE 4.1
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3 LA 3.4 N
AR 1O Fa AR EERS Veco HIEER R 3-2 fir.

% 3-2 GWINR &% FPGA =@ IFHMALE /O XB B IR =
110 %y tH b itE By Bank Vcco(V) far 1 3K EN HE T (MA)
LVTTL33 HA Vi 3.3 4,8,12,16,24
LVCMOS33 b 3.3 4,8,12,16,24
LVCMOS25 b 25 4,8,12,16
LVCMOS18 ek 1.8 48,12
LVCMOS15 ek 1.5 4,8
LVCMOS12 b 1.2 4,8
SSTL25 | BAL i 2.5 8
SSTL25 I b 25 8
SSTL33_| B 3.3 8
SSTL33_I B3 3.3 8
SSTL18_| B3 1.8 8
SSTL18 I B 1.8 8
SSTL15 B 1.5 8
HSTL18 | B 1.8 8
HSTL18_II B 1.8 8
HSTL15_| B3 1.5 8
PCI33 FA Vi 3.3 N/A
LVPECL33E ZE4y 3.3 16
MVLDS25E ZE4y 25 16
BLVDS25E 25y 25 16
RSDS25E 25y 25 8
LVDS25E 25y 25 8
LVDS25 FEGy 2.5/3.3 3.5/2.5/2/1.25
RSDS FIy 2.5/3.3 2
MINILVDS oy 2.5/3.3 2
PPLVDS Z4y 2.5/3.3 35
SSTL15D Z4y 1.5 8
SSTL25D | a5y 25 8
SSTL25D I 25y 25 8
SSTL33D | FEGy 3.3 8
SSTL33D I F4y 3.3 8
SSTL18D | ZE4y 1.8 8
SSTL18D I ZE4y 1.8 8
HSTL18D_| ZE4y 1.8 8
HSTL18D_lI ZEy 1.8 8
HSTL15D_| 24y 1.5 8
MIPI ZEhy TBD TBD

DS117-2.1
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3 4Efy

=
5

I

3.4 % N\ AR

DS117-2.1

% 3-3 GWINR ZHHHA /O 2B K & o aixl &

/O S ANAREE | Hiim/Z45 | 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 | #iifi 1.5/1.8/2.5/3.3 B i
LVCMOS18 | #ifi 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 B 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 e i
MINILVDS FEoy 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 F 4y 1.5/1.8/2.5/3.3 % i
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 _| FIy 1.8/2.5/3.3 S Fi
SSTL18D Il | #% 1.8/2.5/3.3 i o
HSTL18D | FEIy 1.8/2.5/3.3 i o
HSTL18D Il | 4% 1.8/2.5/3.3 %5 i
HSTL15D | F2 4y 1.5/1.8/2.5/3.3 %5 i
MIPI ZE5T TBD TBD TBD
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3 LR 3.4 B N H s

3.4.2 E LVDS &it

GWINR %% FPGA 7= ) BANK1/2/3 & LVDS %, {HjZ
BANK1/2/3 AN H NS 100 BR &4 N\ % 43 UL HC HL B . BankO 3275 100
WRUEHA N 2243 DURC HR fH . 7E BANKO/1/2/3 3+ LVDS25E. MLVDS25E.
BLVDS25E ZHIFIRAY, 14115 B 152 W_(Gowin 42 (systemlO) /#
Vaki-: 08

B LVDS B A vEga{E B2 W (GWINR _Z 7/ FPGA /%44 Pinout 7~
-

LVDS % A3 10 F5ELA0 ) 100 BRAE2 0 H B VT AL, it 2% K
3-6 flT7N .
3-6 H LVDS &it+SEiER

— GW1N-2/4/6/92% 14 8
RIEE _ . _ Bl is &
txout+ rxin+ 2 txout+ rxin+

V%—@% o] 1 01509 )—d—e
1000 = > - g >
(500 e~ W 5] 500 )@
txout- rxin- | txout- rxin-
A A

41 \10 Buffer 410 Buffer

LVDS25E. MLVDS25E. BLVDS25E 2574y 10 % i UL A B FH 9 2% 15 2
W, (Gowin ZZ =M (systemlO) H 1755 ).

3.4.3 /O 24§
Kl 3-7 8 GWINR %1 FPGA 7= 5L i) 11O 3245 )% 4 3B 50 »
3-71/0 iZEmb ~EE

TCTRL [ TCFF >
GND H
» SER g
ISI

TDATA [ » OUTFF »

[

DS117-2.1 18(66)




3 LR 3.4 B N H s

K| 3-8 N GWINR £7%1 FPGA =54 181 11O B3 [ NEB4Y o

& 3-8 /O iZ BN T~=E
> Cl
> DI
X
B
» |EM N IDES N
Rate - Q

Sel

GWI1NR Z7%1 FPGA 7= 5 (1) 11O 18 %8 1) 45 R 3 B 4 s -
HEIREBR

K 3-9 ML IODELAY . GWINR 71 FPGA 7= 5L A 110 HiE
 IODELAY Hile, MILFRHERILEIR KL 128 25 x 30ps=3,840ps.
3]

3-9 IODELAY ~EH

e
DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ > DF
VALUE | >
A P ) 22 3R 1) 77 2

o TR

o ZhAEH], Al IEM BRI s A O, IODELAY Afig
(A I FH g A A Y

I/O HF

K] 3-10  GWINR R%1] FPGA 7= i) 110 178t . GWINR R %
FPGA 7= i A 11O # R AL T g FEi N Z5 77 2% INFF. i %947 %% OUTFF
A FE A% ) 27 7 4% TCFF,
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3 ik

3.4 % N\ AR

[# 3-10 GWINR B I/O HERZ~EE

b Q- -

CE

YV

>CLK

- SR

CE ] LAgmFE MK HLFH 2L(0: enable)sl & Hi°FH 24 (1: enable).
CLK AJ LA F2 Ay B FFi fil R 5 R B i
SR Al AGi e N [E25 155 () SET/IRESET 2 34 (disable).
A7 45 T LA FE N 75 A7 4% (register) 5l fil & 7% (latch) »
ENMEAEIR
HUFERTH(IEM) 2 R SR BURE S 19, H Ti8 A DDR #i50, Wil 3-11
FoR o
[# 3-11 GWINR K IEM REHE

CLK [ >—— —— > LEAD
DL > IEM ——— | MCLK
RESET [ >— —1 > LAG

fRERF DES R ESHYSgEIRIR

BN /O EGEE 1 R 4% DES, £& 1 /0 BIRN T
o

£ {L28 SER #&EiR

BN T /O AR 1R R sR AL As SER BEHR, ER T /0 BIRN
EWIE v

3.44 /O BB I {EER

DS117-2.1

GWINR #%1 FPGA 7= i1 11O B FF 2 M TAER . 5 —Fh TR
X, VO(EL 11O Z 5355 X)X nT LARC B sdn i 5 5 MG 5. INOUT {5
SR =ERHESF =SB EES).

AT B854 AT 33 10 2248, GWINR-4/ GW1NR-4B )&
IOL10(A,B,C....)#1 IOR10(A,B,C....J) N ¥ #F 10 ¥4 . GWINR-9 {4 JHIHS
YR 10 R .

EiEER

s 10 B E 3-12 Frox, AN E S TC. DO LLK DI

Bzl CRU 531 W ERIER
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3 LR 3.4 B N H s

& 3-12 EEEATH /O EREHTEE

TC |
DO | é—«»—@ 10 PAD

DI <

SDR &3

XTI, SDR MISURA T V0 %4748, Pl 3-13 i, mybd
F OB 1O [P RS,

3-13 SDR X T H /O ZELEHREE

TCTRL > D Q
CE
— >CLK
— SR
DOUT | D Q ﬁﬁ«.—@ IO PAD
O_CE | CE
O_CLK | >CLK
O_SR| SR
DIN <1
o
ICE[ > CE
| CLK > >CLK
ISR > SR

!
e CLK ffifef5'5 O_CE Ml |_CE v LARC B M Hi P Ae sl A L P RE 5
e [BI{ES O_CLK Al I_CLK mJ DAFCE A b T fi & B P v iU 5

o AKHEHENES O SRAMI_SR LA E NFEBEA., L BN, REEL. BB EM
oA H B A T RE
e  SDR UM /O 1745 T v] LARC B A% 1 25 7 25 5K Latch.

DS117-2.1 21(66)




3 B2 3.4 B N H s

B DDR &3

7EiE ] DDR #30F, GWINR %% FPGA 7= 5 7] DL FrE = 1 110 38
F£. GWINR-9 233 #F IDES16 #:{UH1 OSER16 X, HABSAFASCH -

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

D—»

IDDR —5> Q[1:0]

CLK —»

K 3-15 ~iEH DDR %, PAD 5 FPGA W E R AN 2:1.
3-15 /O iB48# DDR #i ~EE

DIL:0] — /4>

CLK —»

ODDR >0

IDES4 &3,
IDES4 # X F, PAD 5 FPGA W& # KL N 1:4.
3-16 I/O iZEHY IDES4 N RRE

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

RESET —>»

OSER4 &3¢
OSER4 # X, F, PAD 5 FPGA WHIZHEIEZL A 4:1.
3-17 I/O iZ%8HY OSER4 HiE ~EE

TX[L:0] — /5>
D[3:0] —#4>
FCLK —»  OSER4 4> Q[10]
PCLK —»

RESET — »
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3 B2 3.4 B N H s

IVideo xR
IVideo #3, ', PAD 5 FPGA WHiiZH M ZE R 1:7.
3-18 I/O iZ%E /Y IVideo MINTEE

D—» <«— CE
FCLK —»
PCLK —» IVideo —/4> Ql6:0]
CALIB —»

RESET —»

!
IVideo A1 IDESS8/10 ¥4 (5 FIAHAE 1/O Mt 0% #in 1/0 brve, W) 1/0 @A AR
Flo EIXFENL T, SDR AR RN 38 AR A AT LU A .

OVideo &3,
OVideo #®, T, PAD 5 FPGA N#ZHHZEL N 7:1.
3-19 /O iZ%H) OVideo Mt =R E

D[6:0] — 4>

FCLK —>| )
OVideo

PCLK —» ——>»Q

—>

IDESS 23
IDES8 #i:\ N, PAD 5 FPGA W& KN 1:8,
3-20 /O JZ#BHY IDESS MINTEE

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

RESET ——»

OSERS #&5%,
OSER8 # ., PAD 5 FPGA B4 m %N 8:1.,
3-21 1/0 iZ48 /) OSERS it ==&

TX[3:0] —4 >
D[7:0] — >
FCLK —» OSERS8 —4> Q[1:0]
PCLK —»

RESET — »
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3 ik

3.4 % N\ AR

DS117-2.1

IDES10 {22

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 —>»
CALIB —>»
RESET —»

IDES10

0> QO]

OSER10 &5,

OSER10 #i:\ N, PAD 5 FPGA H#BZ## £tk 10:1.
3-23 I/O iZ#E#Y OSER10 il ~=E

D[9:0] />

FCLK ——»
PCLK —»|
RESET —>»|

OSER10

HQ

IDES16 23

IDES16 #®, T, PAD 5 FPGA W& # %L AN 1:16.
3-24 I/O iZ%8H9 IDES16 SN R EE

D—»
FCLK ——»
PCLK ———,
CALIB ——>»

RESET —»|

IDES16

—4¢> Q15:0]

OSER16 &5,

OSER16 #3\ F, PAD 5 FPGA A& m &£l N 16:1.
3-25 I/O iZ%8#Y OSER16 %t R~ EE

D[15:0] —4¢>

FCLK ——>»
PCLK —>»
RESET —»

OSER16

HQ
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3 ik

3.5 Bk A FEHLAT i A LR

3.5 PURBERSHEY g ss iR

3.5.1 &It

DS117-2.1

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°

GWINR #%1 FPGA 7= il 1 3% BIHCR S BEN A7 48 TR . 1X 2
FAAf a8 TR IR RIS, AT RIER, A FPGA FEF . DRIFR
NYURESHNAF 4 (B-SRAM). £ FPGA 541 4/~ B-SRAM L
Fii 34 CFU [fifr B, 45/ B-SRAM AITiL B 575 18,432bits(18Kbits). 4
A EA 4G P A2 Single Port, X 4538 Dual Port, £y X

150 Semi Dual Port, RifFastiizl. 38 3-4 HHIH T B-SRAM ()15
5 R IeAR .
F= & WPUIRF S BEN A 28 LI P st R o ge it 7 ORI DUR

B-SRAM H& {5 Fh IhBE «

1 M HUR K2 8N 18,432bits

I i A 22k 2] 190MHz

iy 1B Single Port

Wi 145 2 Dual Port

£ X0 1428 Semi Dual Port
PRI AL Parity Bits

PR H A7 i a3 15 X ROM

K 55 N 1 23] 36 £

Z i PR E R 28 Mixed Clock Mode

% B 55 JE R, Mixed Data Width Mode

FEXU- 5 LB 80 98 B SR 71 € e Th e Enable Byte

S RAL, T[EZP R

1% 15 Normal Read and Write Mode
521 J5 5 Read-before-write Mode

i 5 Write-through Mode
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3 G R 3.5 HUlk A B LAZ A B

% 3-4 B-SRAM {5 E21hEE

Uity I 44 F% J5 A EiBa

DIA | A i ARG 5

DIB | B i [ H NG 5

ADA | A i M hE(E 5

ADB | B i Ltk {5 5

CEA | A i B B RE(E 5

CEB | B uiii B 8P G5 =

RESETA | A i A A3 B AE 5
RESETB | B Ui & d B A 5

WREA | A G I SRR 5

WREB | B i L/ S Re (55

BLKSEL | e v ST e =)

CLKA | A Uiy I 5 A E 5

CLKB | B uiii {2/ S 185 5

OCEA I A it U 27 A7 R B B e S
OCEB I B ity 1% HH 27 A7 2R B B RS 5
DOA 0 Hmtan A i

DOB 0 i B im0

3.5.2 FFHESREL BRI

GWINR #%1| FPGA 7= i [ HOR B S BEN AT G2 v SR 2 P i 9
B, i 3-5 s

& 3-5 FHERALEIR

B K Xy A Dy 1A R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
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
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3 G R 3.5 HUlk A B LAZ A B

3.5.3 Fls R SRR EAEE

GWINR £7%1 FPGA 7= i I HUIR B S BEA LA fifs 23 A B m] S KRR A B 28
T PEPRAE o 78 Xy 1A ABE R O X0 VR, (52 0 55 ) 0 o P ol DA T
{H 7B 3R 3-6 F1R 3-7 MIECE RN .

+® 3-6 Wi IR AR EHE R ES IR

e 5 i
1
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1IKx16 | * * * * *
2K x 9 * *
1K x 18 * *
!

FREEN “*7 (3R SR AR
R 37 KRR S EEREEEER TR

=1 e
e
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x16 | * * * * * *
512x32 * * * * * *
2K'x 9 * * *
1K x 18 * * *
!
PRVER %7 BIFRIR SRR
3.5.4 FII{ERETIAERCE

B-SRAM 71 fffE (byte-enable) IhfE. o LAGEm AEE, Hik
WIRFERI TSN MBI AR e gk 2L R . /S5 1 RE(E 5 (WREA,
WREB), /¢ byte-enable Z#if i F T4 B-SRAM )5 #1F .

3.5.5 KGN ThRERC &

FITA I HUIRF S BEHLAE i 25850 B-SRAM W& T RIS AL S « AT
TS O AL rl FORMRIS AL, th Rl DL ORAF Bl . 7 BE R A S R g A
ARt
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3 G R 3.5 HUlk A B LAZ A B

3.5.6 EIEHR4E

o A MHURERSBENAZ A N 2 A2 28 SCREFD BN
o i F A7 AR AT AR K 4R 2 A7 A B P s - Mg
o A (748 ] 5% % bypass-able.

3.5.7 LEHIFR

B-SRAM 7 ¥ I AR SN 2s vl i61 . /£ LIS, B-SRAM
MTFRENURES, FrEEdEm N 0. MARSHEH T Ri A4 ROM,

3.5.8 FFiif 2R RIER

B-SRAM [ N 27 47 2% 1] R SCRFRID S #4E, far b a7 /248 nf LR
IKER B ARSI v F P I BETHPERE . B-SRAM A - X 1 # R A5 20 AT FH ok
SCRAARARIE AN B RHRAE, i NS e NS S, BB EA
[ IR e 0 28 ) — AN S ST AN — N5 L 3 A R 1 B R LA 58 4 Sr i
INE
Bis QRN

7E Huu A 20, B-SRAM A LZE — AN 855 B-SRAM #EAT 3280 5 #1F
ESEAEF, WE NS S£ET] B-SRAM fUfH . SCRFIEH 50
(Normal-write Mode) #1355 £ 2, (Write-through Mode). 4% H 27 17 2% 55 1%
(Bypass)if, #rEds tHLAE Rl — NP i BT . B 1 2K x 9bit A7 =X
FER U 3-26 Fiaws
3-26 Hin O FEEER

DI[8:0] —/g—>
AD[10:0] —41 >

WRE ——>»

CE—— >
B-SRAM 7;» DOI[8:0
CLK —» 9 [8:0]

RESET ———»|
OCE ——»

BLKSEL[2:0] — 4> | | BYTE_ENABLE
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3 G R 3.5 HUlk A B LAZ A B

NERAIIH T AR BT A EL -

< 3-8 BigOFMEL EETIR
B i B A 5 HEDbit) | i O | FAERE | BURGITE
B-SRAM_16K_S1 | 16K 16K x1 | 16,384 |1
B-SRAM_8K_S2 16K 8Kx2 | 8192 2
B-SRAM_4K_S4 16K 4K x4 | 4,096 4
=P B-SRAM_2K_S8 16K 2Kx8 | 2,048 8
B-SRAM_1K_S16 | 16K 1K x16 | 1,024 16
B-SRAM 512 _S32 | 16K 512x 32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 | 2,048 9
SPX9 B-SRAM_1K_S18 | 18K 1K x 18 | 1,024 18
B-SRAM_512_S36 | 18K 512x36 | 512 36
Wim OE=ER

B-SRAM SCEFXU AR, LLE 3-27 A1, mI s iAoty 500 #4
o AN I [ g
o N I [ 5 1A
o ATAn—Nu L 1Al 'S

[ 3-27 Wik O FiEERIER
DIB[15:0
DIA[15:0] /75> j ADé[Q'O]]
ADA[9:0] — 5> 10 '

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

WREA ——»
CEA ——>
CLKA ——»

RESETA ——»

OCEA ——»

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

& 3-9 A 1 X AR T A B

% 39 Wim AFMEEEERTIR

JRiE fic B X FEbit) | OB | FEERE | BdEhe
B-SRAM_16K D1 16K 16K x 1 16384 1
B-SRAM_8K_D2 | 16K 8K x 2 8192 2

DP B-SRAM_4K_D4 16K 4K x 4 4096 4
B-SRAM_2K_D8 | 16K 2K x 8 2048 8
B-SRAM_1K D16 16K 1K x 16 1024 16
B-SRAM_2K D9 18K 2K x 9 2048 9

DPX9 B-SRAM_1K D18 18K 1K x 18 1024 18
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3.5 Bk A FEHLAT i A LR

(AWim O R

MBS 78X H 1K x 16bit A3, w SRR R R E A S AR (=

TR A DA BRSO S A, AR Asm 15, B b i,

3-28 (AW ix O ZiERNEE

DIA[15:0] —/ 5>
ADA[9:0] — /5>

WREA ——»

<5 ADB[9:.0]

<«— CEB

CEA — > B-SRAM <« CLKB
CLKA > <« RESETB
RESETA > <« OCEB
BLKSEL[2:0] — /3 > D BYTE_ENABLE - /s » DOB[15:0]

% 3-10 HAIH TP X s A T A L &
= 3-10 (AN m O R ERENTIE

JRAE Hic B A AEbit) | WO | FHERE | BERALE
B-SRAM_16K_SD1 | 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8K X 2 8,192 2

Dp B-SRAM_4K_SD4 16K 4K x 4 4,096 4
B-SRAM_2K_SD8 16K 2K x 8 2,048 8
B-SRAM_1K_SD16 | 16K 1K x 16 1,024 16
B-SRAM_512 SD32 | 16K 512x32 | 512 32
B-SRAM_2K_SD9 18K 2K x 9 2,048 9

SDPX9 | B-SRAM_1K_SD18 | 18K 1K x 18 1,024 18
B-SRAM_512 SD36 | 18K 512x36 | 512 36

RiEgEX

B-SRAM AJ i & 1 R st i es i, i 3-29 Fron. F P AliE i A7 ik
PRWAEA A, A g AR ORI AR R G gs . P BRI ROM
PINE, AV ST . TR b m R I K 5E sV A A o
3-29 RiFIEX EEERE

AD[9:0] —5 >

CE—— >

CLK ———>
B-SRAM
RESET ——»

BLKSEL[2:0] — /5>
DO[17:0] < /g
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3 G R 3.5 HUlk A B LAZ A B

G4 B-SRAM At & i — 4 16Kbits ROM. % 3-11 F141 1! T ROM #i

AT ERLE .
% 311 REMEEATI%
i A 8 (bit) ﬁfﬂﬁ R | R
B-SRAM_16K O1 16K 16K x 1 16,384 1
B-SRAM_8K_O2 16K 8Kx2 | 8192 2
B-SRAM_4K_ 04 16K 4K x 4 4,096 4
ROM B-SRAM_2K_O8 16K JKx8 | 2,048 8
B-SRAM 1K 016 16K 1K x 16 1,024 16
B-SRAM 512 032 16K 512x 32 | 512 32
B-SRAM 2K 09 18K 2K x 9 2,048 9
ROMX9 B-SRAM_1K 018 18K 1K x 18 1,024 18
B-SRAM_512_036 18K 512 x 36 | 512 36
L
f U BB, S5 S RESET FUAHI A2 17 5 A 25 12 AL B, SRR 77
SR P 2

3.5.9 B-SRAM #{E#ER

B-SRAM 3§ 5 Pl fEREs, 45 2 it fEai0(53 #15 Bypass
Mode, Ji/K&kizti= PipelineRead Mode)Al 3 Fh 5 /4% = (1F % B 1
Normal-write Mode, 5 #3: Write-through Mode, Z&i% )5 5K
Read-before-write Mode).

ERIEER

M B-SRAM 52 HH £ 6 3t A Hh 25 A7 4t BN T8 I A R A AR
MIKLEIER
. FEIFD 5 NAEMGAS I, A3 R A7 A7 A o OB 2XnT SCHF 30N 96 B A K 36
A
F iR

AN ¥ PR A7 gy, BE CR B AR A7 25 (Memory Array) % H .
3-30 HiwO . PhMm O KWk =R THRAKLER

AD
Dl —»
Input Memory .| Output
Register | Array " Register DO
—»
4 F A A
CLK ®
WRE
OCE
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3 &5l

=
od

\

! 3.5 Bk A FEHLAT i A LR

WREA ADA ADB WREB OCE
DIA —>
Input Memory .| Output
Register "I Array | Register DOB
CLKA—> T
CLKB
CLKA ADA  ADB CLKB
> «—e
DIA—» _IMput > < Input e pig
Register Register
WREA Memory WREB
Array
_| Output | _| Output |
Register Register
OCEA—>» <—OCEB
DOA DOB
BHEER
EHBRA

X AN AT IEE S HAE, o D IR AR . BEAEEE A S H
PLAE B3 1

BWERR

FEMREICR, b AT SRR, 5N & L I A
t

FEEFRR

FEMRET, XA DT S ERAERE,  JFOR M s 2 H L e 1Y
fth, AR AENMR T,

3.5.10 B RS
7% 3-12 1A H T ANE B-SRAM #5E20T AT 8 FH G B A AR =
%= 3-12 FMENEL E 513
R AR 2 XUty AR 3 By X 1 A B AR 3
I KR Yes No No
/5 I = Yes Yes No
i L | No No Yes
Ih 37 B iR

P 3-31 R 1 AEX s FAR R AL N A R, B e DA
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3 G R 3.5 HUlk A B LAZ A B

MASLE AT . CLKA (S 536 T im0 A ATA &5 /7 8%, CLKB {5 7 i 1

B 1A w74 o
3-31 S AT ER
CLKA ADA  ADB CLKB
» 4—.
DIA—» _MPut > < Iput e pig
Register Register
WREA Memory WREB
Array
.| Output .| Output
| Register | | Register |
OCEA—>» <«— OCEB
DOA DOB
ISR HR

P 3-32 o 1 AE D X AT R332 5 I b Ak AR 2 B0 1 % —
AN BR . FIFER(CLKAYE T2 1 im0 A (B K. 5 bk 5 4 fE
55 BB Bh(CLKB)E T 7o [ B fist At . sedhb Fis e (55 .

[ 3-32 IEE R #RR
WREA ADA ADB WREB OCE
DIA —>|
Input _| Memory .| Output
Register Array Register DOB
CLKA —> T
CLKB
B 3 O B iR 0
Kl 3-33 s 1 i FR AR
3-33 Bim O F$MER
AD
Dl —>
Input Memory .| Output
Register | Array " Register DO
—>
y F A A
CLK ®
WRE
OCE
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3 LN 3.6 H P INAF 3R

3.6 RN SR

3.6.1 &Y
GWINR %71 FPGA /= gt H P (N f7 52U (User Flash), FEtEan o
e 10,000 X5 Fn JH A
o it 10 FHEHERI7RE J1(+85C)
o TIHEFRAEJ): 2,048 T
o MUl TR/ ImAEERAE
o [P 40MHz
o URFENT[E]: <16us
o UIHEFRI[E]: <120ms
e Hi
~ EHR/RREER . 2.19mA/25ns (Vce) & 0.5mA/25ns (Veex)(MAX)
- RFRIEERREEAE: 12/12mA(MAX)
3.6.2 AFINFERES
[ 3-34 GWINR A RFIRFIROES
XADR[B:0] /5> «—— XE
YADR(5:0] —5—> «— YE
DIN[31:0] —55 > GWINR-4  «——— SE
DOUT[31:0] +—g5— «——— PROG
NVSTR ———» ««— ERASE
% 3-13 A RINFRERE SRR
EHAKRT | HR | R
XADR[5:0° || X Hibk gk, I — A AR o A —17.
YADR[5:0]* | I Y bk g2k, M TR AT Ao 5.
DIN[31:0] | A IPANISES
DOUT[31:0] | O HHEH Sk
XE? | X HihEHRE(S S, 24 XE S~ O IRk, BT (AT HuhE 8 Al A .
YE? | Y HihbERE(S S, 24 YE S O Bk, B A bbb Al RE .
SE? | AR BB RS, P AL
ERASE | RS, =S PE.
PROG | HiE(ES, mHEFAR
NVSTR | Flash #7815 5, =A%
e
o (LGS . HlLAE S MBS 0 4R
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3 ZMN A

3.7 Hr 5 T AL AR

o [2]HFH Y XE=YE=Vce HH H SE Wi @ MK P ER (Tows, Tows) IR, SRIEA ZH
R . B3 H B A bR B XADRI5:0]41 YADR[5:0]# & K]«

3.6.3 A RINFERER
AFRER
*® 314 APERREER
B XE YE SE PROG ERASE NVSTR
PR H H L L L
TR TR H H H L H
TR H L L H H
!

“H” fl “L” FoRi F AR T

3.7 HFESAIEIER

3.7.1 Bifv

DS117-2.1

GWINR £%1 FPGA r= i B 35 1Y DSP FEL B R o i3 = 2 Sk 1Y) DSP
AT A B P s RE B TS S AR SR, 0 FIR. FFT #1145 . DSP
HAERFHfaE. WEMHRS. RSN A,

DSP S # F ) Ihag:

3 FfiEfE (9-bit, 18-bit, 36-bit) [KII%:eE
54-bit (1A HIZ H T
Z AN TeiL A5 T R LA s e g
T FE 0L 2% (Barrel Shifter)
W & 5E S5 B & N (Adaptive filtering through signal feedback)
B5 ] LLE 31HE (Computing with options of rounding to positive
number or prime number)
®  SCRFE AT AR A 55 Bk A L
BET

GWINR ] DSP BLHHES LT B A £ A FPGA BEF R, B4
DSP #&Ht  FH 9 4~ CFU B & - B4~ DSP B& AN 5ot, 8% ool
&P AT (pre-adders), P 18 (7 f3%3%E 48 (multipliers), A1—/> =%
NBIEARNE iz 5 5. I6(ALUS4)

K 3-35 AR HLIT 4 -
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3.7 M (S

AbBEASEHR

[# 3-35 DSP EE T

AO[17:0] BO[17:0] PADDSUB[1:0] Al1[17:0] B1[17:0] SBI[17:0] ~ C[53:0]
18 18 2 18 18 18 54
«g” |sDI |NC[1720] “Q” |NC[44227] “5, INA1
\ 4 A
MUXB1 Y
y REGC
REG_PADDSUB REGB1 Ej
54
18 INB1 INC

INAO

8

SBO[17:O]</18

Q}:/P;DDSUN[O] J__
o

INBO

PADDSUB[1]

1g PADDO

ALUSEL ALUMODE

/\/
N

1g PADD1

Pre-adder

SIB[17:0]

18

SIA[17:0]—45

MUXMAQ
REGMAO

AO

18

INC[17:0]
BO
L {18 18
REGMBO

18 MROBO

1gMROAL

REGMB1

INC[44:27]
L Bl)v(ls 18

15 MROBL

| > SOB[17:0]

A \ 4 .
| \EG_CNT ﬂ ﬁCLK[&O]
ASEL[1:0] /5> , </, CER)
BSELILO \/\ N MUXSD 4
[1:0] > : X REGSD </4 RESET[3.0]
ASIGN[1:0]/» 26MO 56 M1
»SOA[17:0]
. \ 4 v 18
BSIGN[1:0] /7> REGPO REG_CNTLP REGP1 MULT
MDO MD1
LoADA . ) !:OADB MDI<<18
alusel[6:4] l AVMUX alusel[1:0] alusel[3:2] 5 MCJ'X¢
oy | . -
CASI>>18—>| 54 A-OUT / alumodef3:0] JF'“‘ B-ouT
CASI[54:01 755 ////// LOADA={INC[17:0],INA};
INC —» 3 cour AIU - LOADB={INC[44:27],INB};
LOADA —> 2 54 INA={MROB,MROAQ};
o T INB={MROB1,MROA1}
ALU_OUT/STATUS /54
RND_INIT—> MDO/MD1
RNDL_INIT-1—»] v
S._omux 7 e
REGOUT 5> CASO[54:0]
36
v
DOUT[35:0]
DSP i O HR a3 3-15 Frs, W78
%% 3'16 Fﬁ/j—_( o
& 3-15 DSP g Ok
Uity I 42 R 1/0 KA Yt
A0[17:0] | 18-bit Z#E 4 A\ AO
BO[17:0] | 18-bit Z 44 A\ BO
A1[17:0] | 18-bit Z#Ei N AL
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3 ZMN A

3.7 Hryfa T A A

DS117-2.1

rARE A 73 1/0 KA Yt

B1[17:0] | 18-bit Z a4 A B1

C[53:0] | 54-bit N C
AN A, T RECER:. FIAES SIA

SIA[L7:0] | EEERR S HTAHAR ) DSP *ﬁﬁ%ﬂ@iﬁm% T

' SOA, DSP HH M SIA 2| SOA [ LEIR Y [H]

& — AN B
AR B, HTRBOER:. NG5S SIB

SIB[L7:0] | BB S HTAHAR ) DSP *ﬁﬁ%ﬂ@iﬁm% T

' SOB, DSP HH M SIB 3| SOB [ ZEIR K [H]

& — AN B

SBI[17:0] | R Ngs AN, R

CASI[54:0] | K H AT —A> DSP #EHLT) ALU S\, FI T s

ASEL[1:0] | BN BRI AR I A S AR %

BSEL[1:0] | ek 1 B F N IEIE R

ASIGNJ[1:0] | NG5 A FFThL

BSIGN[1:0] | WMNES B/ SAL

PADDSUBIL0] | ;I% INES BRGS0 ES @ 8 sk

CLK[3:0] | IEGETIPN

CE[3:0] | I REAS T

RESET[3:0] | 2L, BAEY

SOA[17:0] 0 R B daf A

SOBJ[17:0] 0 ARt B

SBOJ[17:0] O A ER A, RAJT A

DOUT[35:0] 0 DSP i th i

CASO[54:0] o A;Lii iﬁtﬂ%ﬂ?*ﬁ\ DSP BT RS, Fem
RS9 e

= 3-16 AFFERER
A Wi B B G 1t

AO register A0 N 27 (7 7

Al register AL Z A7 4

BO register BOFI N 77 77 4%

B1 register Bl N\ %517 2%

C register CHii N a7 {74

P1_AOQ register e TS AOKI N FF 74

P1_A1 register FRBALI NG A7 A%

P1_BO register Jr B BOIN A7 A%

P1_B1 register FRHBLNZF AT 2

P2_0 register

BT RN 75 15

P2_1 register

R N R

OUT register DOUT#i i 75 174
OPMODE register PR I ] 25 A7 2
SOA register AT 9% SOA HIR A
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3 ZMN A

3.7 Hryfa T A A

Eop b
DSP ZE S P/ AT INSS, SLELTN. UM AL .
HUINZS AL T 722 B e I B A Sty A RS\ i -
e J4T 18-bit #i A\ B Hi SBI;
o 17 18-bit H A A B SIA.
R0 N i # SCRF 27 A7 A A A 55 B AR
Fo 2 SR FPGA P2 TN #s o] UAE A ThRe A s, 7 FF 9-bit
o7 B F1 18-bit f57.%% .
ek as
Feyk s (multipliers) . TR IN2S 2 5, FSRSZPIgRLIZH . Feikis vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Flan H diti #1729 A7 2 A
AMSFEERE A — R Ie R B A

o —/N18x36 Pk
e /18 x 18 ek
o U/ 9xOFerEs
A% B e A] LC B % — ) 36 x 36 3eikias.
EREEBET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] ey 28 ThRe 33— 45 i,
i N it AL HH ity 1S S R A AT A AR ORI S5 B A . SZRRRIThRE S
o RVEIMHIHI B0 B A AEHE B NvEkmEIEH
o RVEINHIHI B0, B B AL C HInENRIEIEE
o HuiE AL EE B AL C B iis B

3.7.2 DSP #{ERA R E

DS117-2.1

e JykER(multiplier) i
o Tk R In#s(accumulator) i
o JFRyRAN RINARAL
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3 ZERI 4 3.8 I

3.8 B§h

I B TR AT N FPGA =R RN H 2R HE £ . GWINR #%1 FPGA
P RAE T B 4 R b 4% (GCLK), BEEERER S a B, BT
GCLK %R, iS4t 7 md i ot HCLK %R . ek, w34t 7 iR (PLL),
FEIR B PR (DLL) &5 i A B3 5

3.8.1 £ 5T L%

GCLK 7£ GWINR %741 FPGA /=i H i 2 R 0 A, 70 L R ISR,
A ZIRIEAE 8 4~ GCLK %% . GCLK 1A e I byl A0 355 4 FH () B e o N A8
JEN RN S 368 A 2 BRI, 5 5 ) B b i N B B B D R B B P

& 3-36 GWINR-4/ GWINR-4B KR

I/O BankO
| |
Sk 3
w L R w
- -
w e e
| N |
I/0 Bank2
| loBank || HCLK
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3 N A 3.8 Iy g
[ 3-37 GCLK KBRS HRE
GCLKO § 4{% - $é}> % GCLKO
CE h /;:E
M 4{% - ﬁé}P 5) GCLK1
CE B //;:E
M 4{% - $§}> § GCLK2
CE ) //CE
GCLK3 g {/QA A\g\ 8. GCLK3
SN [ J’}"
CE CE
ZIRL M — | 9% GCLka IR
8 g g8
CE ) ) CE
M PETIREPING
;LECT ;[\3:0] SEl;CTOT[S:i
GCLK6 g g GCLK6
» 4_@<;: »
SELECTOR([3:0] SELEOR[S:O]
<= =y
GCLK? 5 g GCLK7
i DQCE(Dynamic Quadrant Clock Enable) 7] 32547 /5% 4]
GCLKO~GCLK5. <[4 GCLKO~GCLKS Hf#f, GCLKO~GCLKS Xz} ] P4 5
WA, NIRRT 284 B SR DI FE
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3 ik

3.8 4

[& 3-38 DQCE Z#~=E

DQCE

CE[ >—+——>»D Q
— »PCLK

CLKIN[ J

—_ > CLKOUT

MR IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#% ],
K 3-39 filzr, WERIZAE R LUEE CRU 7EDUANE Bham A\ 2 A Bh A&k 88, fr

AN B B B
3-39 DCS #EOR=EE

CLKSEL[3:0] [ 4>

SELFORCE >

CLKO[ — >—>
CLK1[ >
CLK2 [ >
CLK3[ >

DCS n LAFC & A LA LR
1. DCS Rising Edge # 5{,

DCS ——{____ > CLKOUT

HIAE AT R B ETHS R R N R 1, AFT e B TS e

NIt i 3-40 Ak
3-40 DCS Rising Edge &\ TR FREE

CLKSEL[U] Js‘.\.'itch to ikl =t nesxt clkd rising E:Ig5|

At next clkd rising edge ocutput goes to ™1™

CLKSEL[1] \ | \

CLKD

| At next cki rising edge output goes to "1"

CLK1 ] | | | | L | | | | | | | | / | |
ckour T L LT S [ s T e o (N s [ o M e B e
2. DCS Falling Edge #5{,
BUAE ARk B B R BT E - NE & 0, 1EHnEEI BT BT e
NoFTE e, i 3-41 Fiwso
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3 ZMN A 3.8 I 4

[ 3-41 DCS Falling Edge &R THRFR=E

CLKSEL[O] __ . | switch to olkD at next clk falling EJHL\ |

CLKSEL[1] \ | \At next clkd falling sdge output goss to 0" | At mext ol falling =dg= output gass to 0

CLKD

CLK1 . 1 [ ] | [

CLKOUT —l|—|_|—|_|—| y f [ 1 I l / [ LI

3. Clock Buffer #5,
AR, DCS faifk i@ i) Clock buffer.

3.8.2 HitHIA

BIUAH PR 2 — B R s ] FLE, TRTARBIAR PR (PLL, Phase-locked Loop).
FIH NN 2 0BG 5 1 6 R N SR G5 5 RS FIAE A .

GWINR ) PLL fERRES R M n] LLER & AU BRI, T8I BC E AR 2
HOrT LAEAT I b B S R R (5 A 040« AR o5 e LU R SR T BE

PLL #ithk i) g5 M HE B an ] 3-42 B
& 342 PLL == E

IDSEL[5:0] ODSEL[5:0]
6 )'(6
f LOCK
Detector [ LOCK
CLKIN > DIV |—>|
PFD —>
> CLKOUT
+ |—» VCO —» VCODIV >
ICP
CLKFB [ 7 > CLKOUTP
FDIV > «— LPF |e>» PS&DCA > ]
>
4 [ D/I3V [ CLKOUTD3

FBDSEL[5:0] [ >/ :

i Y AD»D CLKOUTD
O |

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

PLL [0 E S 0] LLEIE M5 PLL 2R % N, ta] DL iE T 28
i L RNMES . SENAME S B EEYEE S . PLL B RIR(E ST
PLAANE PLL SRS 5 & RN, T DU B 282k 2 1) 4 R i s
T RN T B ERIEE T

GWINR %% FPGA 7= 1) PLL MEREUN -

o MAMEIEE: 3MHz~450MHz
® VCO EWMHEIEE: 400MHz~900MHz
e CLKOUT #itiMixyuH: 3.125 MHz~450 MHz
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ILMNA 3.8 I

PLL 7 3% N B8 CLKIN BEAT A28 5 CRE A 43550, tHE AR R .

fCLKOUT = (fCLK|N*FD|V)/|D|V
fvco = feLkour*ODIV

fcikouto = feLkout/SDIV
ferp = feLkin/IDIV = fekout/FDIV

* K APLODE

foLan AT CLKIN 451
feLkour N CLKOUT I CLKOUTP I fiffii % .

fekouro 9 CLKOUTD i 4%, CLKOUTD 2y CLKOUT 7345 I 4

o fprp N PFD SAHMIR

R Aii it % IDIV. FDIV. ODIV. SDIV K& AR M 85 5

PLL % 1 58 & 3-17 Frno

% 3-17 PLL i OENX
Uity I 44 F% 59 Hik
CLKIN [5: 0] LN EANEZLTPN
CLKFB A ST BN
RESET LN PLL A& 541
RESET_P TN PLL Xl (Power Down) {55
RESET _| LN IDIV Efif5 5
RESET_S LN SDIV fil DIV3 Ehif5 5
IDSEL [5: 0] LTIRAN AR IDIVAE, i 1~64
FBDSEL[5: 0] | %A AR FDIV {E, V5 1~64
PSDA[3: 0] I BNAS AL B (R THEA )
DUTYDA[3: 0] |#iA BNAS 7 7S e CF BRI 20
FDLY [3: 0] LTIUN CLKOUTP &) 25 #E 1R §% il
CLKOUT i JEAHRLAN (5 7 LU R (1 ) b A
CLKOUTP it A AR AN 5 2 LU B B A
” s EH CLKOUT B¢ CLKOUTP 2 #ilst4f (i SDIV
CLKOUTD i B
N K CLKOUT 5k CLKOUTP {43 4%l £ ( 1 DIV3

CLKOUTDZ | i ST, DIV3 AU E N 3)

PLL 8457
LOCK i 1: BiE;

0: KB
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3 ZMN A 3.9 K&k

3.8.3 SiERT

GWINR £%] FPGA 7= 5 1 =g i 2 HCLK 7 LSRR 110 578 i P A4k
PEALH, &L T VRN HIR N B [F 20 BB A s D vtk Wi 3-43 Fios.

3-43 GWINR HCLK ~E&

/0 Banko
| |
5l 5
w L R w
5 _ 3
oL L&
| L L |
/0 Bank2
[ JoBank [[]Heik

3.8.4 HEIRHHitHIR

GWINR % FPGA /™ it GWINR $& fit | 4E 8 BiAHIA o 4E IR BiIAHIA(DLL,
Delay-locked Loop) ZhfetEthan s 3-44 Fior.

3-44 GWINR HYER $iHEM R EE

RESET ———|

——» STEP
STOP ——»|

DLL
CLKIN ———»

——>» LOCK
UPDNCNTL ———|

CLKIN HRIFE 4% T GCLK FIAHARH HCLK.

L STEP {5 5 21 RIAH4RK) Bank #, #l4n: M DLL # =4
11125 STEP 4xi% %] Bank2 [#] HCLK. [A]IF {55 STEP 1 a] i i A5 k1% 2
P,

3.9 %

fEJu% CRU A RCkh 78, GWINR #5471 FPGA 77 4 ft 1 R iEF 5 1
KB, SRR, Irppfige. BRI ERBEHNES.
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3 LN 3.10 & REENM

310 2 /EEN

GWINR #%| FPGA P& — N HNERE BN NG, HBEERE
PRI N2, "] ER IR A s R P FP B AL, CFU M I/O
() 25 A7 25 20 0 DA i B

3.11 fwiZECE

GWINR %741 FPGA 7= i 32 #F SRAM 4w f Al Flash 4ifs. Flash g fati
UL N Flash i Bt 52 #5741k Flash 4ifE. GWINR #3437 £F DUAL
BOOT iz, NMH ML T —Fhas ks, F T UARYE B3 & 75 2064 i B 2
P& AEANT Flash .

GWINR #7%1 FPGA 7=k T ek 5 F 1Y ITAG it A0k, 1850
Frm o SR 1 GowinCONFIG Bt B, T Hr£ik 6 M. AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Firf 2afhy s
JTAG 1 AUTO BOOT #ix. 415 B iEZS W_(GWINR %2/ FPGA /=il 4%
FEALE T D

3.11.1 SRAM %1%

GWINR %% FPGA 7/ ff] SRAM 4wfs, ik b G 75 BB Nl
B

3.11.2 Flash Z&#%

Flash % f5 (1 c & Bl /- N Flash #70.  BrE, 0 &l AR
A Flash #0414 %) SRAM BC & #7078 L # 5 LR P BIAT 58 st 1)
Fo B, XMECE ARy PR R S/ R 307

GWINR #7%1 FPGA 7= i B JRASZRAFIEIN T ITAG & BIAL S (R Re e, B
R IA TARRES I T JTAG BN 4afE A Flash 5
AhEE Flash B4, JmfEit FErbas i n] DU R IR A BCE 12 TAE, WIE%
BoE, Kl RECONFIG_N B Se s E LA+ . Bhie i & N T
LRI} (A AR SRR EEAS E B35 T

GWINR R7%1 FPGA 7= 5hif 2 FF4ME Flash gt A0S s =, 7
H(EEiE S W (Gowin FPGA /24 25 20 B FH)s

3.12 R &R

GWINR #%1 FPGA F= Wk 7 — N Wimdk, iz A MSPI %
FERE R AL B IR, B TR B Nk 3-18 Fir.
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ILMNA 3.12 F R

& 3-18 GWINR-4/4B /A SR A4 L 37 3 1% T

(5 A 5 i = i

0 2.1MHZ* 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*
# 3-19 GWINR-9 /A a1 A L 3713 1% I

X A B i B K

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*
!

DS117-2.1

o [1] ERilFt A
o [2IAEHT MSPI ZrfEfi =t

BN PRI T LU P 3o PR AR B, R E TES L A LA
Z 5 64 PRI BRI

GW1INR-9 #3440 H i nr Dos it an ~ A =i B8 2
fou=250MHz/Param.

GW1INR-4/4B #3144 H i phoi a] Pt i~ A X A5 3
four=210MHz/Param.

HrhEr¥ Param ABCEZH, JEH Ny 2~128, RSCHRHEEL.
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4 BRI 4.1 TAE%ME

S

!
AR HEFE I AR S5 e TARVE I P9 48 F = 2 2F, 8 AR 26 e TARVE I s it =
%, W FERAMFAL P SR REAE AR ) A4 B AR F 5 o N IE % TR

4.1 TE%H

* 41 B RKTEE
B ik RAME | RKME
v LV WA % H e -0.5V 1.32V
« UV AR 05V | 375V
Veceo I/0 Bank HiJ5 % -0.5v 3.75V
Veex A S LT P TS -0.5V 3.75V
Operating Temperature(Industrial) | TR -40°C +125°C
Storage Temperature AR -65°C +150°C
+® 42 ETIEREH
B4 Hik /ME PN E]
v LV A % HL s 1.14V 1.26V
“ UV BA R i 2.375V 3.465V
Vecox I/0 Bank H.JF H & 1.14V 3.465V
Veex 4 B e e 2.375V 3.465V
gL (rlkgg) . .
Tacom (Junction temperature Commercial operation) 0cC +85C
ZER (LK) . .
Tamo (Junction temperature Industrial operation) 40¢C +100C
FELYE B IR b T
Trave (Power supply ramp rates for all power supplies) 0.01mVius | 10mVius
!
AN 2R A L L L R A5 RS 2% _(GWINR-4&4B Z/# Pinout F/47) F1_(GWINR-9 #
/F Pinout 7#})-
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4 BRI 4.2ESD k¢
3+ 4-3 AdER
e ik P36 SN |
/0 g ANAR PR I FLAR
Ihs (Input or 1/0 leakage current) 0<Vin<Vin(MAX) TBD
4.2 ESD 14 gE
% 4-4 GWINR ESD - HBM
GW1NR-4/
Les GWINR-4B GW1INR-9
QNB88 HBM>1,000V HBM>1,000V
MG81 HBM>1,000V -
LQ144 - HBM>1,000V
% 4-5 GWINR ESD - CDM
GWI1NR-4/
e GWINR-4B | GWINR-9
QNB88 CDM>500V CDM>500V
MGS81 CDM>500V -
LQ144 | - CDM>500V

DS117-2.1

48(66)




4 A 4.2ESD g
& 4-6 HETLEEEAMERB ST
B o %M H/ME WAME | BOKE
- |(/o iﬁﬁ)\i}%}%iﬁ Veco<Vin<Vin(MAX) - - 210pA
ILy i Input or I/O
leakage) OV<Vin<Veco - - 10pA
/O Ef HL i
lpu (/O Active Pull-up | 0<Vin<0.7Vcco -30pA - -150pA
Current)
1/O T i HL i
IPD (I/O Active VIL(MAX)<VIN<VCCO BOHA - 150}.1A
Pull-down Current)
KB ARFFCHL P
Fradm
lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
KB R v P
R
lsHHs (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)
KB RFFAC L P
Uk 4V
| = 0<VinsV - - 150pA
BHLO (Bus Hold Low m=reeo H
Overdrive Current)
AREF TR
e
| =~ 0SVsV - - -150pA
BHHO | (BusHoldHigh n=Veceo H
Overdrive Current)
SV ARFR bR R I
Veur 1% (Bus hold trip ViL(MAX) | - Viu(MIN)
points)
/O HLZ¥
¢l (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis= Large - 482mV | -
Vceo=2.5V, Hysteresis= Large - 302mV | -
i DGR Vceo=1.8V, Hysteresis= Large - 152mvV | -
AN IS
Viner (Hysteresis for Vceo=1.5V, Hysteresis= Large - 94mvVv -
Schmitt Trigge Vceo=3.3V, Hysteresis= Small | - 240mV | -
Inputs) Vceo=2.5V, Hysteresis= Small - 150mv | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
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4.3DC HLA 45

= 4-7 B7SHR (Static Supply Current)

B Eipa SRR | Bt LAY

lec S:;jjﬁfﬁﬁ Veex=3.3V Al UV ik | GWINR-4 | TBD

o Veex FIEHLIT (Veex=3.3V) UV A GWINR-4 | TBD

Veex BEH (Voex=2.5V) UV fi A GWINR-4 | TBD
leco /0 Bank HLJEHLIf (Veco=2.5V) UV A ALL TBD
4.3 DC BS54
#+ 4-8 /O HETIEERH
475 TR AT Veco(V) HINITRIAY Vrer(V)
BAME | mAEE | Bl | BME | A | Bl

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 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 25 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.465 1.3 15 1
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_II 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 25 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D Il | 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 25 2.625 - - -
SSTL25D Il | 2.375 25 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -

DS117-2.1
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4 BRI 4.3DC

o M3 B9 Veco(V) HAXT R Vrer(V)

B/ME | BEE | B | BME | REE | Bkl
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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P 4.3DC A
& 4-9 10B & DC ES 4514 (I0B Single - Ended DC Electrical Characteristic)
SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 8
tﬁ'}"@gw -0.3V | 0.8V 2.0V sev Y Voco-0.4Y 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 Y Voo 0V P10
16 | -16
0.2V Veeo-0.2V | 0.1 | -0.1
4 4
0.4V Veeo.0.4V | 8 8
LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V TERET
0.2V Veeo0.2V | 0.1 | -0.1
0.4V Veeo-04V | 4
LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 8 8
0.2V Veeo-0.2V | 01 | -0.1
0.4V Veeo-04V 2 =
LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 6 -6
0.2v Veeo0.2V | 0.1 | -0.1
PCI33 -0.3V | 0.3*Vcco 0.5*Vceco 3.6V| 0.1%Veeo | 0.9Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vger-0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Veer-0.18V | Vegrt0.18V | 3.6V 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V | Vrer0.18V | Veeet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Vrer0.125V | Vrert0.125V | 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| Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL18 | | -0.3V | Vree-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL18 Il | -0.3V | Vrer-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vree-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
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4 AR 4.4 FF R
£ 4-10 I/O Z£4%y DC B S4%51% (IOB Differential Electrical Characteristics)
LVDS25(GW1NR-1 A3 )
HFR iR MR 2% A s | BB | HK | B
LD ERE -
Vina,Vine (Input Voltage) 0 24 \Y
Pa it PN ENES Half the Sum of ]
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. Ay . . Difference
V1Hp _ﬁﬁj\iﬁﬁﬁéj & (Differential Input Between the Two | £100 | - - mV
reshold) Inputs
. Power On or
Iy fi N LA (Input Current) Power Off - ; +10 | pA
i HA v FELSF- (Output High Voltage _ ] ]
Vou for Vop or Vo) Ry =100Q 160 |V
%y HH G 8 °F-(Output Low Voltage _ ] ]
VoL for Vop of Vo) Rt =100Q 0.9 \Y
7 #5 H HL I (Output Voltage (Vop - Vowm),
Voo Differential) Rr=100Q 250 1350 | 450 | mv
ZE R L AR A Y B
AVop (Change in Vop Between High - - 50 mvV
and Low)
Vos i 1 Z¥5 (Output Voltage Offset) (R\’TZP1J68’(§M)/ 2, 1.125 | 1.20 | 1375 |V
i I B ARk (Change in Vos ] ]
AVos Between High and Low) 50 mv
—_ A
s R Vool VISR 15 ma
4.4 F 4514
4.4.1 REBFF K45
& 4-11 CFU IR FE%
HEEER X
4K ik = #
Min Max
tLuta_cru LUT4 #EiE(LUT4 delay) - 0.674 ns
tLUTS_CFU LUTS EE(LUTS delay) - 1.388 ns
tLUTG_CFU LUT6 EE(LUTG delay) - 2.01 ns
tLuT7_cru LUT7 ZEIE(LUT7 delay) - 2.632 ns
tLUTS_CFU LUTS EE(LUTS delay) - 3.254 ns
" B LI AL B A AF A N (] (Set/Reset to | 186 ns
SRCFU Register output) '
N e 3] 23 47 25 i H IS 1R] (Clock to Register
tco cru output) - 0.76 ns

DS117-2.1
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4 S HE 4.4 FF Rk
% 4-12 B-SRAM AR FE%
. T R .
S
s ik Min Max <R }v2
: b 55 M 44 4 ] (Clock to _ £10 | ne
COAD_BSRAM output from read address/data) '
) B 4 1) 2 A7 7% 3 HH B[] (Clock to output ) 056 ns
COORBSRAM | from output register) '
2 4-13 DSP N FSH
. " WL 5, i
A A Min Niax AT
¢ I b B4\ ZF AF 4R 1RIN 18] (Clock to output | 480 | ns
COIR_DSP from input register) '
¢ I 2L K 27 A7 a5 I 7] (Clock to output | 2 40 ns
COPR_DSP from pipeline register) '
. I b )4 A7 AF 4R FRIN 18] (Clock to output | 084 | ns
COOR_DSP from output register) '
4.4.2 SpERFF RS
T 4-14 SMEPFFRAF
-4 -5 -6 VN
i 1A 8 - : : FAA
Min Max Min Max Min Max
Clocks TBD |TBD |TBD |TBD |TBD |TBD |TBD | TBD
Pin-LUT-PinDelay | TBD |TBD |TBD |TBD | TBD | TBD |TBD | TBD
Se”era' O Pin TBD |TBD |TBD |TBD |TBD |TBD |TBD | TBD
arameters
= 4-15 R miRE SRR
2R e w/ME LA NE
. R4 AR (0 ~ +85°C) 106.25MHz | 125MHz 143.75MHz
M R R U (-40 ~ +100°C) | 100MHz 125MHz 150MHz
tor i i Duty Cycle 43% 50% 57%
topyr | HHES 8P Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
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4.5 HI R4 AL U

4.5 ARPIRFR S

4.5.1 DC BB $514 1

(TJ = -40~+100°C, VCC = 108~132V, VCCX = 162~363V, Vss = OV)

< 4-16 A PIATE DC B SHHE
= PNE] Wake-up
: %%\/ 2% % 2
z ﬁ ﬁ VCCS VCCX $"fﬂ4 H.‘.J.Iﬂj %14:
B (W /N, 2 100%,
25ns)1 2.19 0.5 mA NA VIN = “1/0”
B lect 0.1 12 mA NA
BB 0.1 12 mA NA
Piki-53  Ea 0.1 12 mA NA
XE=YE=SE= “1” , 1F T=Tac
— . F| T=50ns . [a], /O [FHLIFAN
- by 2% ’ A
zﬁfgﬁi;gﬁ“ locz 980 |25 | pA | NA OmA. T=50ns ZJ&, i
2RI, /O RN
WAL
RIS Isg 5.2 20 HA 0 Vss+ Veex M Vec
byl
o [1XEHE AN EGF- T ERAE, EEBRESS T PR RE.
L4 [Z]ICC1 E Tnewzilﬁ.lﬁ/‘]w‘%ﬂ[:}%] ﬁﬁﬁ‘ﬁo
- AR Thew< Tacc
- Thew = Tacc
- Tace<Tnew - 50NS: lcc1 (new) = (ICC1 - ICCZ)(Tacc/Tnew) + lcc2
- Thew>50NnS: lcc1 (neW) = (ICCl - ICCZ)(Tacc/TneW) + 50nS*lcco/ Thew + IsB
- t>50ns, lcco=lsp
o [3]M wake-up time HIZER ZIFF UG Voe B AL T 1.08V.
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4.5 HI R4 AL U

4.5.2 FIFSH# 156
(TJ = -40~+100°C, VCC = 095~105V, VCCX = 1.7~3.45V, ng = OV)

DS117-2.1

® 4-17 fiP R FSE5IR

PR ZH 5 w/ME =N L2
WC1 - 25 ns
TC - 22 ns
iy fi i fe] 2 BC Tace” - 21 ns
LT - 21 ns
wC - 25 ns
O R o B HCH s Ak A S I (1) Thvs - us
A AE A DR AF IS [8] Trwh - us
Bl A7 ORI 1) AR 45 BR) Tovhi 100 - us
B AT it ) Gt A2 L LI ] Togs 10 - us
G P DR IS 1) Togh 20 - ns
5N [A] Torog 8 16 us
5 HE A IS W] Twpr >0 - ns
PR ORAR I ] Tunhd >0 - ns
155 S R HE L ] Teps 110 i ns
SE F 1A g ST [H] Tas 0.1 - ns
SE Jhk i vy LI ] Tows 5 - ns
M hE PGS S [A] Tads 20 - ns
HhE PGS DR A7 N [A] Tadh 20 - ns
B G ORI ] Tan 0.5 - ns
WC1 Tan 25 - ns
. . TC 22 - ns
Ei‘gﬁiﬁﬂﬁiﬁ%hﬂﬂ“ BC 21 - ns
LT 21 - ns
wC 25 - ns
SE ik T i [A] Trws 2 - ns
PR S 1 (18] Trov 10 - VIS
KR AT ik i 1) o' - 6 ms
PR [A] Terase 100 120 ms
HEARPERR I 1] Tme 100 120 ms
et L BN R Wake-up B[] Tuik_pd 7 - us
FEHLER SR I 1] Tsbh 100 - ns
Ve BN 1] Tps 0 - ns
Veex TREFI TA] Ton 0 - ns
V!

o [IIXLEBEME W RER TN
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4 HURFE 4.5 HI R4 AL U

o [2IXEHAE N AR, ESEPRaR I 2T AR

o [3]{Ef55 XADR.YADR.XE fl YE 5 5 ARG, Tace WIFTURET (0] SE (55 19 LT
BLHU s DOUT #E IR AF ELBIFE T — KA RIS E T 4R s

o [4]Tn WA S B E UG BB N — IR IERREAE 2 T ) RS E], A —ANHhEfE T —k
B2 A RERE S ANPIIR: [Fl— NEAE R ICE N — R R 2 I BER S5 AN PIIR . XM IR
il e 3L T2 a5 B

o [BIFTAMIMTEARA 1ns K L FHRE B AT 1ns f) R S [E]

o [6]#=Hl{E T X\ YADR. XE 1 YE 5 5 7 % 2D IREF Tage HINFE], Tace A SE ) ETHE
Wb -

4.5.3 BER FE
& 4-1 GWINR F PRI e FF

XADR

XE

YADR

DouUT

& 4-2 GWINR F P INERIERIERF

SE /
ERASE
_.ITwhd‘_

XADR ;

—p TP
XE g \_
YADR
YE
DIN

Topr M : : " Trev .:
PROG 1 t = Lt F
NVSTR + b = o 3;_/7
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4 BRI 4.6 YmFEHE D bt

&l 4-3 GWINR H FIRFEEBRRIERF

YE I
SE -
XADR I
YADR
—p T

XE L T
ERASE i Twh L

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

4.6 dRIEFE O FiRE

GWINR %%l FPGA 7= i GowinCONFIG it B R T &2k 6 7, 05
H s, SUs sz, MSPI 3. SSPI 2. CPU f<z. SERIAL
ﬁy ﬁ%ﬁﬂ%%ﬁ%%m ((GW].NR /%f‘//FPGA Fﬂ%%ﬁgﬁgiﬁ))o

4.6.1 JTAG EBRFOFFiRE

GWINR %% FPGA F= /[ JTAG Bt B 154 IEEE1532 Frifi
IEEE1149.1 51 A3 britE .

JTAG Fi & A 20 6 ELRR S s 22 GWINR #7%1 FPGA 7= i ) SRAM
R, G T B O R k.

JTAG Ymfe I e B an &l 4-4 Fizs .
4-4 JTAG REEAMNFERER

TeK  Tckfico | : Tickp : Tickh : Tickl
i Tips Tiph ; Ttckitex
TDI B ?
™S X X

TDO

valid data valid data
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4 BRI 4.6 YmFEHE D bt

< 4-18 JTAG HiZIEAFEH

LI | ZEE X BAME | BKME

Tocs TCK T R B th A I 1) (Time: from TCK 10ns
falling edge to output)

Tton TCK PRV @Ji_r?u tﬂ_% BHESE] (Time from TCK 10ns
falling edge to high impedance)

Tickp TCK I JE ] (TCK clock period) 40ns

Tickn TCK %= H~FJ /] (TCK clock high time) 20ns

Tieu TCK B2k B P[] (TCK clock low time) 20ns

Tips JTAG M &AfE (JTAG PORT setup time) 10ns

Tiph JTAG O{-¥FHf ] (JTAG PORT hold time) 8ns

BT B HLEER, A MSPI BN GWINR #%1 FPGA 7= i #EAT 4
R, ST LN 260

® MSPI #1{fikE

IR IR B T — R S A, RECONFIG_ N % 5“NON-RECOVERY”

o JHAIHTHIYmAE
T R A MR I RECONFIG. N — MG HL~F ik
4.6.2 AUTO BOOT FERXIEONFERE

AUTOBOOT 22 E = 2 S48 4T 5 GWINR R 51 FPGA 7= i [ 5 s 2
TEREVE A3 ) —Fh e B AR 2R, S E R E AN E T,
FPGA HI A H 47 M N & Flash 5B B B0 52 i AE T 4k .

NE Flash B R JTAG BEH %A, BB EaJq, MKHSF ke
fil’x RECONFIG_N & HEHr FH B B E, PR EMEIESE I E
4-5 Fli7R o

4-5 EF FEBEFE

VeeMeexVeco %

'
wl

x

Tportready

g

READY

DOME /*
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4 BRI 4.6 YmFEHE D bt

[& 4-6 RECONFIG_N fit % Bt Fr &

RECOMFIG_N P P
= Trecfglw ¥
READY 5 i T
' Trecfgtrdyn Treadylw p
PONE Trecfgtdonel -
FHIR IS FP 2803k 4-19 s .
& 4-19 EF_EBEF RECONFIG_N LR F&%
S | ZHE X RAME | BAE
Vee, Veex X Veco #l READY [ EFFR IR (Time from
Tpomeady1 application of Vcc, Veex and Veeo to the rising edge of 50us 200us
READY )

RECONFIG_N fikfi-F kb %2 2 (RECONFIG_N low pulse

Trecfglw width) 25ns

RECONFIG_N T4t %] READY & H T} [a] (Time from

Trectawan | RECONFIG_N falling edge to READY low) ; 70ns

Treadyiw READY 1k H Pk 92 5 (READY low pulse width) TBD
RECONFIG_N K445 DONE {%H, P 8] (Time from

Trecfgtdonel . - 80ns
RECONFIG_N falling edge to DONE low)

!
MODEOQ=0 I} #5£(1) b H & 5} [8] )y 200us, MODEO=1 i 4 50us.

4.6.3 SSPI {2 O R

SSPI LB, Bl FPGA fENME 1, HAME Host i@ SPI #: %
GWINR %% FPGA 7= T & .

SSPI gaFE i ATy B 4-7 Fis
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4 BRI 4.6 G4 i3 hr ik
B 4-7 SSPI fRiztE AR FE
READY I{
éTread\ﬁcsI *Tcsmw
SSPLCS_N *—\ f{—\
CLKHOLD M
" Tsspis T Tsspih « o Todiic ~, = e .
o N\ -
) Treadytsclk g : Tsclkftco : Tsclkftco : Tsclkftcx
{ valid data X valid data >—
F RIS P 2Nk 4-20 s
3 4-20 SSPI RIBEAFFSH
SRR | ZEE X BAME | &KNE
Tscikp SCLK 4 & #H(SCLK clock period) 15ns -
Tscikh SCLK i £ i HL T B ] (SCLK clock high time) 7.5ns -
Tscii SCLK I8 F s [A] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7} [A](SSPI PORT setup time) | 2ns -
Tsspin SSPI PORT R} [E](SSPI PORT hold time) ons -
- SCLK T & S 4 4 Hi B 42 (Time from SCLK | 10ns
sclkfco falling edge to output)
- SCLK T P& 240 H i FEIS 2E(Time from SCLK | 10ns
sclkdtex falling edge to high impedance)
Tesnhw CSN f& B~ kb 56 B2 (CSN high time) 25ns -
- READY L7Hi##] CSN {H T} 8] (Time from
readytcsl READY rising edge to CSN low)
- READY EFH 32—~ SCLK I 3] (Time from | 15 )
readytsclk READY rising edge to first SCLK edge)

bR 72 B DR, [ SSPI AN GWINR &% FPGA 77 itk 474w
P2, T L LN %A
e SSPIEIffifE
FHEWIR IR EHT — IR gafERT, RECONFIG_N %N
“NON-RECOVERY” R .
U =brIE e Y e
Hr F B AR I RECONFIG._ N — MG HLSF kot

4.6.4 MSPI {23\ O KRR

MSPI i & 2 5, B FPGA 1F N 2844, i@t SPI #1035 AN Flash
EEC B HIE . GWINR-1. GWINR-9 [fJERIA MCLK #ii% & 2.5MHz;
GWINR-4 fJERN MCLK #i% 2 2.1MHz. MCLK FJH FE J& +/-5%.
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4 A 4.6 mFERE O hr
MSPI a2 15 AR B B 2 5 A\ Flash 2 J5, 75 2238 F el fi
% RECONFIG_N #8372l & . GWINR-1 1 GWINR-4 2 H S0
— X AN MSPI BLE#:4F, Wit & R, 75 EH Faifl’k RECONFIG_N
TR PR A
GWINR-9 #81F 37 Fr 2 kK H 8h MSPI it B 4:4F, 28— X & R,
FPGA & H AN Flash PR, s Hihl A P el g, BRAhE 2
0.
MSPI ZrFE A I 7 B WK 4-8 Fios o
& 4-8 MSPI fpiFEARFRER
READY 7ﬁ
= Treadytmcsl =
MCS_N ' b /
.4 Tmspis H Tmspih :
MO { i X
Treadyimck ¢ Tmokn T Tk Tmclkp "
T Tmclkftco
M f valid data }( valid data X
BRSNS S Nk 4-21 Fis.
& 4-21 MSPI HRiFEAFFEH
SR | ZHE X wAME | KA
Tnckp MCLK H & & #(MCLK clock period) 15ns -
Trnclkh MCLK Fif b = B P ] (MCLK clock high time) | 7.5ns -
Tincki MCLK IS4k B P 7] (MCLK clock low time) | 7.5ns -
Trnspis MSPI PORT &7 [ (MSPI PORT setup time) | 5ns -
Trspin MSPI PORT {f:fFf [A](MSPI PORT hold time) | 1ns -
- MCLK T B3 2 5 4 Hi B ZE (Time from MCLK 10
mclkftco . - ns
falling edge to output)
READY EJF#5%] MCS_N i H “F i 7] (Time
Treadyms from READY rising edge to MCS_N low) 100ns 200ns
READY EF#EEIZE —4> MCLK ¥yif 6] (Time
Treadymelc | rom READY rising edge to first MCLK edge) 2.8s 4.4us

4.6.5 DUAL BOOT &5

DS117-2.1

DUAL BOOT it BBl GWINR &% FPGA 7=/ H ik EMNNE
Flash %3 4b &6 Flash 52EUEC B $dE 3T B .
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4 BRI 4.6 YmFEHE D bt

GWINR-9 SRR IL M N & Flash f53), XN E Flash BLE K
Wik, AsfFiIUANAL Flash $de BEATRCE: N B Flash 7%, @A
THRCERRIE. Jhoh, GWINR-O defFth3HFLSE AN Flash J23), 4K
Flash it B R, 25FHE R0 B Flash M5 EATICE ; SM Flash
AR, SEAATICEBRAE.

AT GWINR-9 #:F, AE 25 MNHE Flash i 2 2 56 AT Flash
JE3), FPGA ¥IZHFZ R E . LG FEMIF I a 20 3 Ik, 3 Ik
RN 7 — MR EHATICE . W E Flash RS AETT 46T 0 dhlk, A
b Flash J5 2 3 IR ST LAOEFEANE (1) 5 2 b

GWI1NR-4/4B #4/4:1¥) DUAL BOOT Bt BN LiES W ( EZ L E L F
Z4k GWIN-4 454 /) DUAL BOOT F# 77 5).

4.6.6 CPU $&5¢

CPU #if2#i =, HOST ifijd DBUS #: % GWINR %71 FPGA 7
HATHRAEACE . B Ui BHERR, A CPU B GWINR 5% FPGA
FE AT AR, IR R L DL A
e CPU #Z1ifE

E ARV RE AT — IR g FERS , RECONFIG_N &N

“NON-RECOVERY” k%A,

o JHIIHIMRIE
HEr EH A AR RECONFIG N —AMIG HLFE ikt

4.6.7 SERIAL &=

SERIAL LB, Hostdid#17H: 1% GWINR R%1 FPGA 7= it
THERE . 7 e FHESR, [ SERIAL #X% GWINR %71 FPGA 7/
HATHRE, IE TR L DL &4
e SERIAL #O1##E

RSV IR ECET — X ZWFERT, RECONFIG_N &4

“NON-RECOVERY” K%,

o JaEF I YmEE
Hr EH L A AR RECONFIG_ N —AMICHLFE ikt
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5 BT IRE R

5.1 84

5.1 sgtFar&

2 5-1 Nk PSRAM BHér&753%-ES

Product Series
GWINR

Core Supply Voltage

LV 1.2v

UV 1.8Vv/2.5V/3.3V

Logic Density
4 4,608 LUTs
66,912 LUTs
9 8.640 LUTs

GWINR - LV 9 ON
T T T

5%%14% BiER

88 P ES

“T____ Optional Suffix
ES Engineering Sample

WikPSRAM
PIN Number

Package Type

LQ LQFP
QN QFN

5-1 A#% SDRAM 8&44-6p & /5 3%-Production

Product Series
GWINR

Core Supply Voltage

LV 1.2v

uvaii3v
Logic Density

4 4,608 LUTs
6 6,912 LUTs
9 8.640 LUTs

DS117-2.1

GWINR - LV 9 ON
T T T

88 C6/I5

—I——Tem perature Range
C Commercial 0°C to 85°C
| Industrial -40 °C to 100°C
Speed Grade
4 Slowest /5 /6 Fastest
PIN Number

Package Type

LQ LQFP
ON OFN
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5 ST HEE

5.1 84

DS117-2.1

= 5-3 X PSRAM #8448 & 77 3%-Production

GWINR - LV 9

Product Series —T

GWINR

Core Supply Voltage
LV 1.2V

uv3a3v

Logic Density

4 4,608 LUTs

6 6,912 LUTs
9 8.640 LUTs

QN

§§ £C6/|5

Temperature Range
C Commercial 0°C to 85°C
| Industrial -40 °C to 100°C
Speed Grade
4 Slowest /5 /6 Fastest
W#RPSRAM

PIN Number

Package Type

LQ LQFP /QN QFN

65(66)




5 ST HEE

5.2 FFE AR SR B

5.2 s fFEf ARl

fe s AR AR R T B 1 AR SIS, EEREAR R B AE 5-2 By

7N o
5-2 Rt E AR R Bl

L
GOWINGE
Part Number ——>GWINR-LVOLQ144PCEII5

Date Code —»YYWW
Lot Number ——»LLLLLLLLL

GWINR-LVY <—
QN88PC6/15

YYWW <——
LLLLLLLL L€

— Part Number

— Date Code
— Lot Number

Varl |
FE!

FEEETE 4T 55 4758 “Part Number”.

DS117-2.1
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for EEPROM category:
Click to view products by GowIN manufacturer:

Other Similar products are found below :

M?29F040-70K6 718278CB 718620G AT28C256-15PU-ND 444358RB 444362FB BRO93C46-WMNT/TP 442652G 701986CB
TC58NVGOS3HBAI4 5962-8751413XA TC58BVGOS3HBAI4 THS58NY G3SOHBAIG6 CAT25320Y1GT-KK CAT25320DWF LE24C162-R-
E 5962-8751417Y A 5962-8751409YA CAT25MOILI-G DS28E11P+ BRI016AF-WE2 LE2464DXATBG CAS93C66VP2I-GT3
DS28E25+T DS28EL15Q+T M95320-DFDW6TP DS28E05GB+T AT25320B-SSPDGV-T HE24C64WLCSPD BL24SA128B-CSRC
24FC16T-1/OT 24FCO8T-I/OT M24128-BFMNGTP S-24CS04AFM-TFH-U M24C04-FMC5TG M24C16-DRMN3TPK M24C64-DFMNG6TP
34AA02-EMS M95080-RMC6TG M95128-DFCS6TP/K M95128-DFDW6TP M95256-DFMN6TP M95320-RDW6TP M95640-RDWG6GTP
AT1/7LV010-10CU AT24C01C-SSHM-B AT24C01D-MAHM-T AT24C04D-MAHM-T AT24C04D-SSHM-T AT24C08C-SSHM-B



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/memory/eeprom
https://www.x-on.com.au/manufacturer/gowin
https://www.x-on.com.au/mpn/stmicroelectronics/m29f04070k6
https://www.x-on.com.au/mpn/stmicroelectronics/718278cb
https://www.x-on.com.au/mpn/stmicroelectronics/718620g
https://www.x-on.com.au/mpn/omron/at28c25615pund
https://www.x-on.com.au/mpn/stmicroelectronics/444358rb
https://www.x-on.com.au/mpn/stmicroelectronics/444362fb
https://www.x-on.com.au/mpn/rohm/br93c46wmn7tp
https://www.x-on.com.au/mpn/microchip/442652g
https://www.x-on.com.au/mpn/microchip/701986cb
https://www.x-on.com.au/mpn/toshiba/tc58nvg0s3hbai4
https://www.x-on.com.au/mpn/e2v/59628751413xa
https://www.x-on.com.au/mpn/toshiba/tc58bvg0s3hbai4
https://www.x-on.com.au/mpn/toshiba/th58nyg3s0hbai6
https://www.x-on.com.au/mpn/onsemiconductor/cat25320yigtkk
https://www.x-on.com.au/mpn/onsemiconductor/cat25320dwf
https://www.x-on.com.au/mpn/onsemiconductor/le24c162re
https://www.x-on.com.au/mpn/onsemiconductor/le24c162re
https://www.x-on.com.au/mpn/e2v/59628751417ya
https://www.x-on.com.au/mpn/e2v/59628751409ya
https://www.x-on.com.au/mpn/onsemiconductor/cat25m01lig
https://www.x-on.com.au/mpn/maxim/ds28e11p
https://www.x-on.com.au/mpn/rohm/br9016afwe2
https://www.x-on.com.au/mpn/onsemiconductor/le2464dxatbg
https://www.x-on.com.au/mpn/onsemiconductor/cas93c66vp2igt3
https://www.x-on.com.au/mpn/maxim/ds28e25t
https://www.x-on.com.au/mpn/maxim/ds28el15qt
https://www.x-on.com.au/mpn/stmicroelectronics/m95320dfdw6tp
https://www.x-on.com.au/mpn/maxim/ds28e05gbt
https://www.x-on.com.au/mpn/microchip/at25320bsspdgvt
https://www.x-on.com.au/mpn/mic/he24c64wlcspd
https://www.x-on.com.au/mpn/belling/bl24sa128bcsrc
https://www.x-on.com.au/mpn/microchip/24fc16tiot
https://www.x-on.com.au/mpn/microchip/24fc08tiot
https://www.x-on.com.au/mpn/stmicroelectronics/m24128bfmn6tp
https://www.x-on.com.au/mpn/ablic/s24cs04afmtfhu
https://www.x-on.com.au/mpn/stmicroelectronics/m24c04fmc5tg
https://www.x-on.com.au/mpn/stmicroelectronics/m24c16drmn3tpk
https://www.x-on.com.au/mpn/stmicroelectronics/m24c64dfmn6tp
https://www.x-on.com.au/mpn/microchip/34aa02ems
https://www.x-on.com.au/mpn/stmicroelectronics/m95080rmc6tg
https://www.x-on.com.au/mpn/stmicroelectronics/m95128dfcs6tpk
https://www.x-on.com.au/mpn/stmicroelectronics/m95128dfdw6tp
https://www.x-on.com.au/mpn/stmicroelectronics/m95256dfmn6tp
https://www.x-on.com.au/mpn/stmicroelectronics/m95320rdw6tp
https://www.x-on.com.au/mpn/stmicroelectronics/m95640rdw6tp
https://www.x-on.com.au/mpn/microchip/at17lv01010cu
https://www.x-on.com.au/mpn/microchip/at24c01csshmb
https://www.x-on.com.au/mpn/atmel/at24c01dmahmt
https://www.x-on.com.au/mpn/microchip/at24c04dmahmt
https://www.x-on.com.au/mpn/microchip/at24c04dsshmt
https://www.x-on.com.au/mpn/microchip/at24c08csshmb

