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- MIPI D-PHY RX/TX {& i 22 BIE 18 5 15
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o SCRFZH 1/0 Hi-FAnik:
- R AE 5 RIB A LT

- ¥ Er2mA. 4mA. 6mA. 8mA.
12mA. 16mA. 24 mA Z£IR5hfE

- XS 110 AT ) Bus Keeper., E
$i7/ T 7L FH A2 Open Drain %y H 1% 37

- SCRFIAER IR

25K 281 HF 16 MR, 6 N EtkRE
PLL. 16 /& ik ) e

138K #4F 374 16 Mot er. 12
e PLL. 24 NEid b

MIPI D-PHY, PLL /% ADC f#e3 #£: i AY
A FEs 0 (mDRP)

Y A e B

- 7 EE JTAG it Bt

- X FF 4 # GowinConfig It & i :
SSPI. MSPI. Master CPU. Slave
CPU. Master SERIAL. Slave SERIAL

- W H JTAG. SSPI i B4 FE SPI
Flash, HAtE AT LUES IP §7 omfs
SPI Flash

- SRR RTT
- SCEFEERFIR O I A A A

- TEECE NG R ICE (CMSER), £
% Basic 301 Advanced 15

- ¥ mDRP

- XFF OTP, RpAERFAME—H) 64 fir
DNA #7i

AN

1.2 FmiER5I%R
* 111 FRERTIR
Eas GW5AS-25 GW5AS-138
PR IL(LUTA) 23040 138240
17 %(REG) 23040 138240
oA R A BN AT 2 180 1080
SSRAM(Kb)
POIRFFASBEALAE k2% 1008 6120
BSRAM(Kb)
RN N IR E R 2 56 340
BSRAM()
TAZ Kb HE 2% Cortex-M4 RiscV AE350_SOC
DSP (27-bit x 18-bit) 28 298
2B (PLLS) 6 12
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4 H¥f i 8 Hif i 1
1 I A i TE 2 [N
ADCH FPGA: 1 2
Cortex-M4: 3
GPIO Bank %k 83! 6
K GPIO % 239 312
Bk 0.9V/1.0V/1.2VEl 0.9V/1.0V
g

o IR BRI SR A, bt Hym K E .
o [Pl GW5AS-25 #31 FPGA Witk 1 4~ ADC, Cortex-M4 % itk 3 4~ ADC.

o BIE& GPIO Bank 4F, i&fl& —4 JTAG Bank, & 4 4 1/0, —/> Config Bank, % 14 1/0.
Wik K GPIO HU2 T 3 EA S 3 3L IR BRI 00 T mT AR A 5K GPIO #iie . Bopddt e v m F (1 s K

/0 #iEiESHR 1-2 KR 1-3,
BIEV AN E LDO, VCC Al #F 1.2V,

o 18] R85 £ 75 %85 MIPID-PHY L& 3 #% MIPI D-PHY HEEHRAR, I iAo

F* 12 HEEE (GW5AS-25)

ESES . GW5AS-25
BEE Rt (mm)
&R el T3 (mm) I/O(True LVDS Pair) |MIPI D-PHY f&#%
UG256 |UBGA  [WireBond[0.8 [14x14  |144 (68) RX/TX, Al
4 Hif e
1 I B E
& 1-3 HEEE (GW5AS-138)
ESE BE | o) GW5AS-138
&R il ik (mm) I/O(True LVDS Pair) | MIPI D-PHY %%
UG324A |UBGA  |wireBond[0.8 [15x15  |222 (1086) -
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Cortex-M4

SRR

[ 2-1 SRS R B E (GW5AS-25)

A

DS1105-1.0

<«—uegd [dIIN g uego/| —>

<— |/OBank7 & 1/0Bank0 & 1/OBank1—>

CFU

CFU  |—————1

PLL | Block SRAM | [ PLL
T

CFU

DSP

CFU

CFU

I
]
[l
I
PLL | Block SRAM | | PLL
I
DSP |

L1Mueg 940 ® giueg O/l ® oLiueg E)V.L[—)

CFU  l—————

CFU

<«

<—1/OBank5 & 1/OBank4 & I/0Bank3 —»

ioB | [ioB | [oB | [10B| [ 10B| [I0B]

|
|CFU||CFU||CFU||CFU||CFU||CFU|
|CFU||CFU||CFU||CFU||CFU||CFU|
| Block SRAM | | PLL |
|CFU||CFU||CFU||CFU||CFU||CFU|
|
|
|
|

DSP | | 0osc |

CFU||CFU||CFU||CFU||CFU||CFU|
Block SRAM | | PLL |

CFU||CFU||CFU||CFU||CFU||CFU|

[1oB|[10B|[10B]|10B||10B]| [10B] [I0B]| 0B |
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2.1 ERIHEE

2-2 G 2R BB (GW5AS-138)

j
|
<— MIPI Bank & I/OBankO & l/OBank1—»> /I CFU | | CFU | | CFU | | CFU | | CFU | | CFU
CFU
T CFU | —————] I‘ _{I CFU || cru || cru||cru||cru|| cRrU
PLL Block SRAM | PLL I
5 | OCCFU i | 5! Block SRAM PLL
S psp ! S|
> RiscV AE350_SQC N : CFU || CFU || CFU||CFu || CFU || CFU
Sl P | BlockSRAM | | PLL | Q]!
% CFU : % : DSP 0scC
DSP ! 0sC '
l CFU - _|_ —_ _l_ _: RiscV AE350_SOC
CFU !
<—1/OBank4 & I/OBank5 & I/OBank10—» \\ Block SRAM PLL
\
\ CFU | | CFU | | CFU | | CFU | | CFU | | CFU
\
\\ |1oB || 108 ||10B||10B||I0B| |I0B| |10B||I0B |

Kl 2-1 5y GW5BAS-25 Zitn s B, i — AR A X ARMO % 4b 2 2% Cortex-
M4. FEHERHES % 2.6 Cortex-M4 Z 4 (GW5AS-25) .

Kl 2-2 5 GW5AS-138 &5 tnd B, A& b EE 4% RiscV AE350_SOC, #4H%E
BHES % 2.7 RiscV AE350_SOC(GW5AS-138) .

GW5AS #7%1 FPGA 7= i W BHIR B A R RME S5 % 1-1. 22—V 24 3
TCRER, AMER AN B (10B), #R4FW ik 7 HCIREFS VLG4 (BSRAM) b, %
FAE SRR DSP. MIPI D-PHY. ADC. PLL #ZJEA1 A P BHE % 25 .

GW5AS 5741 FPGA 77 i ZE A I 4 i 43 9 T o B g #. o6 (CFU,  Configurable Logic
Unit). 7EZ8FNHIEAT . BIUHERERES), ANFRENSEATEAEAR . v E e
JG (CFU) "R E Ak E (LUT4) i, HARZHBAF AR, HATEhE S %
2.2 AJF B TFEHETE o

GWS5AS %741 FPGA 7= i It 110 Bl AR fE 2 AF A, BL Bank NEAI RIS 110 BEikC
FEZ A P hrie, SCRFE TR0, SDR T/E#s. il il DDR #:f1 DDR_MEM .,
R RRES % 2.3 A\t

GW5AS %71 FPGA 77 i HUIRFH BN 28 (BSRAMD fE #8414 & AT HE 41,
X2 M BB AN M RNE S 2.4 LGS RE L7 175 1 5

GWS5AS %741 FPGA 7= i Wik 1 &# U5 5 A B DSP, ]y & H 7 (1 s P R
WG5S0 TR, WHERNES % 2.5 L7/ S 4P,

GWS5AS %741 FPGA 7= i S 2 Pl i ) 12.5Gbps SERDES, 1415 EiES%
Gigabit Transceiver & PCI Express (PCle) Controller.
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2 ERNA 2.1 ERIHE

GW5AS %% FPGA 7= 5 & ik MIPI D-PHY, SZErbriE (MIPI Alliance Standard for
D-PHY Specification) , fii4< 1.2, HMERIESH 2.9 MIPI D-PHY .

GWS5AS %741 FPGA F= i ik 1 — 3K DIHE, KIRHIRE ADC, 4T EHES% 2.8
ADC.

GW5AS %751 FPGA 77 Nk T B3R PLL %5 . 544 PLL B REag R4t n] L
CRE IR B, Gl I B A R S EAT DUEAT I B R A R (fE AR A A) s AR 1
G LIRS ThRE . RIS PR S IR AT R AR N BN R A, SCHFF 1.67MHz %] 105MHz [
PORIEE, N MSPI i fend 8 SR . B NI PR T AR At v AR I F P R Bh,
MO RHESH 2.10 H1#1 [ 2.13 Ji AR #1965 2% o

Ak, FPGA SN E 7 FE B nl gafEfm £ 5. 6(CRU, Configurable Routing Unit), A
FPGA W AT A RSB R . vRCE IRt (CFU) 1 1OB N H #4317 45 A 4 5%
U5, EEIE T CFU WEBEEIEA 10B R I& 5 BTl . A7 4 Tl nl @it = = S48 FPGA #ft:
HEIER. b, GW5SAS K% FPGA 7= fhid st fit 735 1% F R B 4 R, K7,
REEN, VLRGIEENSE. FEMERITSH 2.11 2L E N 2.12 JFAE .
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2 S 2.2 MR B RE T

2.2 ATECEThRER T
TR EL T 4 6 (CFU) R MR 8 25 S0k FPGA 7= A A e, ANk s st ]

FH DU AN ] B B 2 B (CLS) LA KA B2 1) A E B A7 28 SR UG (CRU) A AR, A A ml e B2 A e %
A5 TU N F Z (LUT) M D 22 25(REG), WKl 2-3 Fion. CFU i Al g & 18 4
FIARYE B 37 Sl B R A AR . FARZE G, FSHEY R R S48 DU A TR
.

GW5AS %741 FPGA 7= i[RI SCRFE 5 I A HRE (LUTS) K H 6 A EIRE
(LUT6) . iz IREA SRR SR SRR A B H sh b IR £ 8 H LUT4/LUTS/LUTG.

XT CFU MHZ V458, 155% UG303, Arora V HJl B 1h5E4 5 (CFU) 1 /75
B

& 2-3 CFU &#R=E

»

Carry to Right CFU .

CLS3

|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: cs2 | |
| |
| |
| CRU |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

CLS1

CLSO

Carry from left CFU

2.3 SN H AR IR

GW5AS #7%1] FPGA 7 i f] GPIO R ik e 2 Finlk 78 & A T Fr it DA BA-3i HL T
HE B 22 73 BT AR UE I SCRFT 8 P S AN R NS 2y A7 Gl ds st g . AIAIN HY DL S He At b
HEP L.
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2 LEFA2E 2.3 H N AR

GWS5AS %741 FPGA 7= i R 2R AR B o 2 f Nl AR (10B), = EA0 3R M N H tH 22 47(10
Buffer). i A& (10 Logic) LA S AH S AT g B AT 42 BT U5 B o0 = N5 . Hoh n g fEAT 4&
ZHYR s 5 AT IC B D) 8 B G (CFU) H 1 AT gm R AR 28 50 (CRU) AL

Wl 2-4 s, BN B EE R AN RN B, albsidoy AR B, EATR]
DABC & R —H 205 5%, AT DME R BRI E 50 A SNt 927 2 TS R &R
B v P PR AE AL 225 FRSP AR, NG AR R T R IR R e SR | DL AT
R FFEEDRE, FEM T mERE ARG PTRIEAT S TR T A TN S AR R At
N BEIR TR ELER

& 2-4 10B R EE

Differential Pair
AL
7 True Com p\

PAD A PAD B
A J A J

Buffer Pair A & B

A A Y Y
- |0 - |0
cl B ol [B
A Y
10 Logic 10 Logic
A
_|ZolB |0 _ Dlo ZQ
ze2elk  Fefek
=EEgY  RFEES
Y A
Routing

GW5AS %71 FPGA 7= i 4 10B ) D REdr 1 :
o JET4r X (Bank) )& B AL B (Voo o) DL

e X ¥f LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS. RSDS. PPDS.
BLVDS %% Fift Ht P d i

o ¥ MIPI H PR LA K2 MIPI I13C OpenDrain/PushPull #%

o PRALHINAG TR LI

o RALE (5 5 RSN FLALE T

o GW3A-20 Hiefit¥u th{5 5 Slew Rate 1L

e GWB3AR-20 #&fitfith {55 Slew Rate T

e GW5AT-15 Jz GW5AT-60 24 i {5 5 Slew Rate 41

o XTREANE B AR ST B M LR AR RE . /T o H BEL R AR T B 12 T

o HFIEIK

B NH SRR R (SDR) U PL B UAE R (DDR) 262 Fifi

2.3.1 I/O HBEFrfE
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2.3 f N A

GWbLAS-25

GW5AS-25 2841411 1/0 535 8 4~ GPIO Bank, t4F Bank10 SN JTAG Bank, H 4 4

|0, Bank11 & Reserved Bank, A 110, W& 2-5 Fixs.
2-5 GPIO Bank ﬁ*ﬁ?j_?,:%_: (GW5AS-25)

| I0Bank7 | |10Banko | |10 Bank1 |

Pueg Ol

dIN

GWb5AS-25

| 10Banks || 10 Bank4 || 10Bank3 |

ouegol | |G

L Mueg
dASY

/I\ Bank ﬁzﬂjﬂq |/O EEA?UE Vcc|oo VCC|O ﬂu&%y\j 33V\ 25V\ 18V\ 15V\ 135V
5 1.2V FBIHE Veex fEHLHLESCRF 2.5V, 3.3V,

N HE SSTL, HSTL %5 1/0 fay NAsiE, B4~ Bank i 32 (i — A7 (925 HL & (VREF).
F AT DLk IOB P9 B ¢ VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V LLRIET Vo

(1 LA L (36%,50%,64%), AT IEFEAMB R VREF ¥ (i Bank HL & —4> 110 & HI1E
AR VREF %),
GWS5AS %741 FPGA 7= i AN[F ) Bank SCRFANE R E A BRI E, G4 B g B 22 4y
FLFH P Pl R AL PH 1 B H T SSTL/HSTL S A Kt . 2 ifHix & H T LVDS/PPDS/
RSDS #iN\. VEMZERHES % UG304, Arora V i/ 44 i/l & (GPIO) /751 .

GW5AS-25 SCFFIF 1/0 ZRA K # oy nl R AC B 4k 2-1. 3% 2-2 Pior.

® 2-1 il /O KB R ERSIFEACE

/0 tHFmE | BIR/ESD Bank Vccio(V) HHIRENEESI(MA) 7 A

MIPI_CPHY | Z/3(TLVDS) 2.5/3.3 2 sl b B 25 52 11
MIPI 1.8/2.5/3.3 2 sl b #2552 1
MIPI_3MA #4y(ELVDS) 1.8 3 sl b 25 B2 11
MIPI_4MA 1.8 4 gk b 25
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 SR e R A B
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 EQSNL 6/
RSDS 2.5/3.3 3.5/2.5/4.5/6 RN e A A A

DS1105-1.0
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2 dikan 2.3 NS B

/O fitrE | RIRIES Bank Vccio(V) | HitHBREhEESI(MA) R FA

MINILVDS %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 LCD i 79K 5 5 51| UK 5
anfk

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/%1 355}

LVDS25E FEy 25 8/2/416/12/16 RN R R A AR

BLVDS25E 25 8/2/416/12/16 % m R B AL

MLVDS25E 25 8/2/416/12/16 LCD I 5 Bk 5l 5 51| 9k 5
A M

RSDS25E 25 8/2/4/6/12/16 RO R R A

LVPECL33E 3.3 8/2/416/12/16 i

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D_| 1.2 8/2/4/6 LPDDR2

HSTL15D_| 1.5 8/4/12 FiAt %

HSTL18D_| 1.8 8/2/416/12/16 FAEH N

HSTL18D_II 1.8 8/2/416/12/16 yeZirgAm

SSTL12D | 1.2 8/2/416 YeZirgAm

SSTL135D_| 1.35 8/2/416/12 yeZir A Am

SSTL15D_| 15 8/2/4/6/12 YeZize AN

SSTL18D_| 1.8 8/2/4/6/12/16 ez

SSTL18D_I 1.8 8/2/4/6/12/16 ez

SSTL25D_| 2.5 8/2/4/6/12/16 et

SSTL25D_|I 25 8/2/416/12/16 peafi s an|

SSTL33D_| 3.3 8/2/416/12/16 FPtide

SSTL33D_lI 3.3 8/2/416/12/16 FPAt %

LPDDRD 1.8 8/2/416/12/16 LPDDR /% Mobile DDR

LVCMOS10D 1.0 2/4 T O

LVCMOS12D 1.2 8/2/4/6 AR

LVCMOS15D 1.5 8/2/416/12 HHEED

LVCMOS18D 1.8 8/2/4/6/12/16 RN

LVCMOS25D 25 8/2/4/6/12/16 bl N

LVCMOS33D 3.3 8/2/416/12/16 W

HSUL12 B i 1.2 8/2/4/6 it o

HSTL12_I 1.2 8/2/4/6 et

HSTL15_| 1.5 8/2/4/6/12 ezl an|

HSTL18 | 1.8 8/2/416/12/16 FAti

DS1105-1.0
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2 dikan 2.3 N
/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA
HSTL18_lI B 1.8 8/2/416/12/16 frie
SSTL12_| 1.2 8/2/4/6 YeZi e AN
SSTL135 | 1.35 8/2/4/6 et
SSTL15_| 15 8/2/4/6/12 ez
SSTL18_| 1.8 8/2/4/6/12/16 et
SSTL18_lI 1.8 8/2/416/12/16 ezl an|
SSTL25 | 25 8/2/416/12/16 fPtid
SSTL25 I 25 8/2/416/12/16 FAAt %
SSTL33_| 3.3 8/2/416/12/16 FiAt %
SSTL33_lI 3.3 8/2/416/12/16 FAEHE N
LVCMOS10 1.0 2/4 EAH R
LVCMOS12 1.2 8/2/4/6 AR
LVCMOS15 1.5 8/2/416/12 RN
LVCMOS18 1.8 8/2/4/6/12/16 bl N
LVCMOS25 25 8/2/4/6/12/16 AN
LVCMOS33/ 3.3 8/2/416/12/16 R
LVTTL33
LPDDR 1.8 8/2/416/12/16 LPDDR % Mobile DDR
PCI33 3.3 8/2/416/12/16 PC ik ARGt

R’ 2-2 A /O LB R ERSTFIIERLE
/O SNFRAE BiR/IESD Bank V¢eio(V) Y FFIRF IR EEE Vrer
MIPI_CPHY F4) 1.2/1.5/1.8 % &
MIPI 1.2/1.5/1.8 %5 &
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 % &
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % &
BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % %5
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 i 7&
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 i o
HSTL12D | 1.2/1.0/1.5/1.8/2.5/3.3 % %5
HSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 4 7.57
HSTL15D_lI 1.5/1.0/1.2/1.8/2.5/3.3 % %
DS1105-1.0 11(67)




2 dikan 2.3 NS B
/0 $NFRIE BiRIE D Bank Vccio(V) X FEHRTFIRIR BEEE Virer
HSTL18D_| Ey 1.8/1.0/1.2/1.5/2.5/3.3 % %
HSTL18D_II 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | &5 %
SSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 4 @
SSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %5
SSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL25D | 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL25D_ I 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 % %
SSTL33D_ I 3.3/1.0/1.2/1.5/1.8/2.5 % %
LPDDRD 1.8/1.0/1.2/1.5/2.5/3.3 % %5
LVCMOS10D 1.0/1.2/1.5/1.8/2.5/3.3 % %
LVCMOS12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 % %
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVCMOS33D 3.3/1.0/1.2/1.5/2.5/1.8 | 75 %

HSUL12 BB 1.2 & o
HSTL12_| 1.2 P %
HSTL15_| 1.5 P &
HSTL15_lI 1.5 2 &
HSTL18_| 1.8 2 %
HSTL18_lI 1.8 2 %
SSTL135 | 1.35 = o
SSTL15 | 15 & @
SSTL18_| 1.8 & o
SSTL18_II 1.8 & o
SSTL25 | 2.5 & %
SSTL25 1 2.5 & o
SSTL33_| 3.3 = o
SSTL33_lI 3.3 P %
LVCMOS10 1.0 P &
LVCMOS12 1.2 2 &

DS1105-1.0
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2 dikan 2.3 NS B
/0 $NFRIE BiRIE D Bank Vccio(V) X FEHRTFIRIR BEEE Vrer
LVCMOS15 A3 1.5 P %
LVCMOS18 1.8 & o
LVCMOS25 25 & o
LVCMOS33/ 3.3 P %
LVTTL33

LPDDR 1.8 2 %
PCI33 3.3 o &
LVCMOS10UD12 1.2 & o
LVCMOS10UD15 1.5 P %
LVCMOS10UD18 1.8 P &
LVCMOS10UD25 25 P %
LVCMOS10UD33 3.3 o %5
LVCMOS120D10 1.0 & o
LVCMOS12UD15 1.5 P %
LVCMOS12UD18 1.8 P &
LVCMOS12UD25 25 2 &
LVCMOS12UD33 3.3 2 %
LVCMOS150D10 1.0 o %
LVCMOS150D12 1.2 v &
LVCMOS15UD18 1.8 P %
LVCMOS15UD25 25 P &
LVCMOS15UD33 3.3 P &
LVCMOS180D10 1.0 P %
LVCMOS180D12 1.2 & %
LVCMOS180D15 1.5 & o
LVCMOS18UD25 25 P %
LVCMOS18UD33 3.3 P &
LVCMOS250D10 25 2 &
LVCMOS250D12 3.3 2 %
LVCMOS250D15 1.5 o %
LVCMOS250D18 1.8 & &
LVCMOS25UD33 3.3 P %
LVCMOS330D10 1.0 P &

DS1105-1.0
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2.3 i N R

/O i NFR/E BiR/ESD Bank Vecio(V) TR IR B BE Vrer
LVCMOS330D12 | #ii 1.2 P 5
LVCMOS330D15 1.5 P &
LVCMOS330D18 1.8 P %
LVCMOS330D25 25 & %5
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % &

GWb5AS-138

GW5AS-138 #344:414% 6 > GPIO Bank (Bank2~7) , —MEd & F Bank (Bank 10),

Bank 10 5 7] LLE 4 /0 Bank, 1 2-6 ffizs.
2-6 GPIO Bank 937/~ EE (GW5AS-138)

o o
g g
3 ]
S Q
— GW5AS-138 —
o o
o vy
V] V]
> =)
> &
| 10Bank5 | | 10Bank4 | | 10 Bank10 |

£~ Bank AL 1/0 I8 Vegioo Veeo W LA E N 3.3V, 2.5V, 1.8V. 1.5V,
1.35V. 1.2V 8 1V, B E Voox S HEERN 1.8V,

NFE SSTL, HSTL % /0 H AAnifE, &4 Bank B2t — M7 2% HUE (VREF).
F P AT LA FA8 A 1OB A B 1 VREF J5(0.6V. 0.675V. 0.75V. 0.9V BLAIET Vieo HIELI

1% (33%,42%,50%,58%), AL FESME K] VREF A (8 H Bank H £ & —4> 110 B IEN

4 VREF $i ).

GW5AS %% FPGA 7= i ANE H) Bank SCREANE R L BH G E ,  A4E s B BELAN 22 4y
FLBH . Bt FEFH 1 B T SSTL/HSTL SNt . %y s FH % 8 AT LVDS/PPDS/
RSDS #i\. VEAERNES % UG304, Arora V mJ4iFdi/EH (GPIO) JH /151 .

GW5AS-138 #5fSCFF 1) 110 A I &84 nl IR FL B ansk 2-3. 3% 2-4 k.

< 2-3 i /O KB K o FIERLE
/O it | BiR/ESD Bank Vecio(V) IR ENEE F1(MA) N
LVDS25 #43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN A SR A

DS1105-1.0
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2 dikan 2.3 N

/O fitrE | RIRIES Bank Veeio(V) | #itHIEENEESI(MA) R FA

BLVDS25 %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 EQSN-IpL i

RSDS 2.5/3.3 3.5/2.5/4.5/6 RN R RS AL

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I 73K 5)) 5 41 3k 5y
oA

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/41 385}

LVDS25E 5y 25 8/4/12/16/24 FRON e R A B

BLVDS25E 25 8/4/12/16/24 EQSNLE €/

MLVDS25E 2.5 8/4/12/16/24 LCD I J7° 3K 51y 5 41 3k 5y
anfk

RSDS25E 25 8/4/12/16/24 RN R R S AR

LVPECL33E 3.3 8/4/12/16/24 i %

HSUL12D 1.2 8/4/12 LPDDR2

HSUL12D_| 1.2 8/4/12 LPDDR2

HSTL15D_| 1.5 8/4/12/16 yeZirgAm

HSTL15D_IlI 1.5 8/4/12/16 YeZirgAm

HSTL18D_|I 1.8 8/4/12/16 yeZirAAm

HSTL18D_lI 1.8 8/4/12/16 YeZize AN

SSTL135D 1.35 8/4/12 1A 1

SSTL15D 1.5 8/4/12/16 1A 1

SSTL18D_| 1.8 8/4/12/16/24 et

SSTL18D_lI 1.8 8/4/12/16/24 peafi s an|

LPDDRD 1.8 8/4/12/16/24 LPDDR J Mobile DDR

LVCMOS10D 1.0 4 i AN

LVCMOS12D 1.2 4/8 il Epdm

LVCMOS15D 1.5 4/8/12 T O

LVCMOS18D 1.8 4/8/12/16/24 RN

LVCMOS25D 2.5 4/8/12/16/24 HHEED

LVCMOS33D 3.3 8/4/12/16/24 T B

HSUL12 B 1.2 8/4/12 AR

HSTL12_| 1.2 8/4/12 fEfifRE N

HSTL15 | 15 8/4/12/16 ez

HSTL15_II 15 8/4/12/16 et

HSTL18 | 1.8 8/4/12/16/24 ezl an|

HSTL18_II 1.8 8/4/12/16/24 FAti

DS1105-1.0
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2 dikan 2.3 N
/O iR | RIRIES Bank Veeio(V) | #itHiIRzNAE R FA
SSTL135 Ui 1.35 8/4/12 frftE 1
SSTL15 1.5 8/4/12/16 AR
SSTL18_| 1.8 8/4/12/16/24 ez
SSTL18_I 1.8 8/4/12/16/24 ez
LVCMOS10 1.0 4 RN
LVCMOS12 1.2 4/8/12 AN
LVCMOS15 1.5 4/8/12/16 AN
LVCMOS18 1.8 4/8/12/16/24 i %
LVCMOS25 25 4/8/12/16/24 il Epdm
LVCMOS33/ 3.3 8/4/12/16/24 T O
LVTTL33
LPDDR 1.8 8/4/12/16/24 LPDDR % Mobile DDR
PCI33 3.3 8/4/12/16/24 PC FIik AR R %5t

% 2-4 M\ /O LB RS FIARE
/0 $NFRIE BURIESY Bank V¢eio(V) £ BEBE Veer
MIPI oy 1.2 7£r
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 %5
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 %5
BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 %
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 %
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 %
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 %
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 %
HSTL12D_| 1.2/1.0/1.5/1.8/2.5/3.3 %
HSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 %
HSTL15D_lI 1.5/1.0/1.2/1.8/2.5/3.3 %5
HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 %
HSTL18D_II 1.8/1.0/1.2/1.5/2.5/3.3 %
SSTL135D 1.35/1.0/1.2/1.5/1.8/2.5/3.3 %5
SSTL15D 1.5/1.0/1.2/1.8/2.5/3.3 %
SSTL18D | 1.8/1.0/1.2/1.5/2.5/3.3 %
SSTL18D I 1.8/1.0/1.2/1.5/2.5/3.3 &
LPDDRD 1.8/1.0/1.2/1.5/2.5/3.3 %
DS1105-1.0 16(67)




2 g5k 2.3 i N R

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
LVCMOS10D Ey 1.0/1.2/1.5/1.8/2.5/3.3 % %5
LVCMOS12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 % %
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 % %
HSUL12 BB 1.2 % &
HSTL12 | 1.2 4 &
HSTL15_| 15 % &
HSTL15_lI 15 % e
HSTL18_| 1.8 % 2
HSTL18_II 1.8 % 2
SSTL135 1.35 % 2
SSTL15 1.5 % e
SSTL18 | 1.8 i &
SSTL18_lI 1.8 % &
LVCMOS10 1.0 % 7&
LVCMOS10UD12 1.2 % &
LVCMOS10UD15 15 o o
LVCMOS10UD18 1.8 % &
LVCMOS10UD25 25 % &
LVCMOS10UD33 3.3 %5 &
LVCMOS12 1.2 2 &
LVCMOS15 15 o %
LVCMOS150D10 1.0 P %
LVCMOS150D12 1.2 P &
LVCMOS15UD18 1.8 P %
LVCMOS15UD25 25 P &
LVCMOS15UD33 3.3 P &
LVCMOS18 1.8 e o
LVCMOS180D10 1.0 e i
LVCMOS180D12 1.2 & o
LVCMOS180D15 15 P %
LVCMOS18UD25 25 P %
LVCMOS18UD33 3.3 2 &
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2 SR 2.3 SN
/0 M NFRAE BiIR/E S Bank Vccio(V) X HFIRHIRI BREE Vrer
LVCMOS25 FASit 2.5 = o
LVCMOS25UD33 3.3 2 &
LVCMOS33/ 3.3 & %

LVTTL33

LVCMOS330D25 25 2 %

LPDDR 1.8 = o

PCI33 3.3 2 %
VREF1_DRIVER 1.8/1.2/1.35/1.5 % &
2.3.21/0 i&%5

2-7 J3 GW5AS %41 FPGA 7 il i 1/O I F %6 H #87

B 2-7 /0 iZEmt ~EE
__________________ A ___
OTMUX :
> |
|
TRIREG > |
TO |
GND —> :
> Q1 N '
» OsER (@0  ODMUX -
g ODELMUX |
[
|
|
» OREG P

2-8 y GW5AS #7%1| FPGA ™ its i) 1/O Z# H4m A\ E 71 -

pap [X]

B 2-8 /O iZ BN REE
e
| > cClI
: IDELMUX
I > Dl
-

I —» IREG—___> Q
I IODELAY

| Lo IODELAY |

I

: IDES

I

GW5AS #5741 FPGA 77 i #) 1/O B 5 I H A S i B an T

DS1105-1.0
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2 LEFA2E 2.3 H N R

JE IR FRIR
!
GW5AS-25 H 1/0 Bank2 % 1/0 Bank6 37 f§ ZEIR #Lk IODELAY .

2-9 NIEIRFEE IODELAY. #4™ I/O #5417 IODELAY #&d, I w] L iz A
/0 3G m#AN Y delay FH TR MmN 5 5 HER . B BHIEEN 4 Ty SIEAT
PR FEIR S 4h DLYSTEP. |ODELAY EIERI AN : Tigay = Tayorset + Tayunit *
DLYSTEP, S EIRZHB AR 2-5 Fiir.

# 2-5 IODELAY RERS%E

Min. Typ. Max.
Tayoffset 200 ps 250 ps 300 ps
Taryunit 10 ps 12.5 ps 15 ps
DLYSTEP 1 - 256

& 2-9 IODELAY ==&

o] o 55
OFFSET DLY UNIT
SDTAP |
SETN | DLY ADJ
VALUE |

A =R RE R B 7 5
o AR
o ZhAEH, WHECE LR AR IR ORI AN A R 1 B L
o Hid Az
I/O FF8%

K 2-10 A 11O FAfastiiti, B4 1/0 #HMA A mfim N T 7 4% IREG. #1748
OREG Ml =43 72 TRIREG.

B 2-10 /O EEHJ/REE
B Q |
B
- CKK
=

DS1105-1.0 19(67)




2 g5k 2.4 YUIRig SRl A LDk

E!

o CE W LIZmFEAEH AR (0: enable)sl i H A 2(1: enable).
o CLK A Lg% N b Thisfih o 5T B fi % o

o SR T UAZWFE N A 154 i SET/RESET B %% (disable).

o ZifrAE il LAgn e N %5 745 (DF F) B8 47 %5 (Latch).

B H LS DES &I Hi%Eines SER R

GWS5AS %241 FPGA 77 il SCHF 22 Bl LR SR 8 R AN JF s Fe g e, B ARk 2-6 pr

T 2-6 LFFHIEBRH/FH BELE
ML ITEE EE 0] =
N 1:2/1:4/1:7/1:8/1:10/ 1:14 / 1:16 / 1:32
fin 2 R 2:1/8:1
fin HH R 2:1/4:1/7:1/8:1/10:1/16:1/ 14:1
iy 132 2:1/4:1/7:1/8:1/10:1/16:1/ 14:111
!
GW5AT-138 A3 HF 14:1.
!
GW5AS-138 A3 14:1.
2.3.3 /O iIZETIFIR

GWS5AS %741 FPGA 7= it 110 B85 Fr 2 M TAERE . M TAERSUT, 1/10(Ek 1/0
EE S XA B B E S BMIANE 5. INOUT (55 =8 H1E 5 =8 H 1
HHES).

KT 110 i TAEME R ENE R, 55% UG304, Arora V 1/ 47 FEid & I(GPIO) /1
FIIER

2.4 BARFRSBEN T SRR

24.1 &y

GW5AS 5741 FPGA 7= it 1 35 BHCREF S BEN A28 BT . X LE A7 it 28 BT IR L IR
RS, DUATRIER, A FPGA g, BRUFR R HOR B A BEHLAEE 5%
(BSRAM) . BSRAM #2145 Fh#fERiz: im0 (Single Port) , X HAEzL (Dual
Port) , X A5 (Semi Dual Port) , iy ECC DhfgHIHh X 14558 (Semi Dual Port
with ECC function) % HiZ#izl (ROM) .

GW5AS 5741 FPGA 7= it 1 35 MUK S BEN A28 BT . X LE A7 it 28 BT IR % IR
RS, DUATRIER, A FPGA g, BRUFR S HOR B A BE NS 5%
(BSRAM) . BSRAM #2{H 5 FlffERiz: Him H15z0 (Single Port) , X H AL (Dual
Port) , fhXUi =X (SemiDual Port) 2 Hifi (ROM) .
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2.4 YUIRig SRl A LDk

FE HIBCIRER S B4 BT I P I m e RE TR Bt T OREE

T Re «

e —Hit BSRAM & & A 18 Kbits, # = A it & v 36Kbits

e —3t BSRAM [1i K45 &N 18 Kbits

e —3t BSRAM 1 KA &N 9 Kbits

o [N H Al 5 | 380MHz

o I Hi A AIIA | 250MHz

o SR HLu B

o SRR M

o ST AR K

o ¥ ECC Thfie O Xl 40, Rt ECC Al Je 45 Thifie
o S AR B

o ¥ 8L i RS 72 bits

o H¥E % B K S HF 36 bits

e I FF byte-enable Ijft

o X A 2R O Xy A5 S R 5 I o Sr . Bl A
o AR SRR A A7 A i HY BIOS R i L

o EEiz3#F Normal 5 F1 Write-Through £\

=

g A

\57

NS S E RPN
2.4.2 FEREERRN

PLF 2 BSRAM 7 #F

B 3 HF Normal #i . Read-before-Write 5= #1751 Write-Through 2,

GW5AS %751 FPGA 7 i I BCIR A BEH LAl 4% 7T SCiF 2 M B 98 1%, ek 2-7 %

2-8 & 2-10 % 2-9 flr.

R 27 FHREREETIR
whEE  (REOER |mmose |pwsosst | TOSCVRES | ot
16Kbits 16K x 1 16K x 1 16K x 1 - 16K x 1
8K x 2 8K x 2 8K x 2 — 8K x 2
4K x 4 4K x 4 4K x 4 — 4K x 4
2Kx 8 2Kx 8 2Kx 8 - 2Kx 8
1K x 16 1Kx 16 1K x 16 - 1K x 16
512 x 32 - 512 x 32 - 512 x 32
18Kbits 2Kx 9 2Kx9 2Kx9 - 2Kx9
1Kx 18 1Kx 18 1K' x 18 - 1K x 18
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2 g5t 2.4 JORBEAS BN 25
BitRE  |S@OER | WmOER  (pwsomst |2 OCCRES ot
18Kbits 512 x 36 - 512 x 36 - 512 x 36
36Kbits - - - 512 x 72 -
£ 28 HERESIR
e PP Xk O PRI O RigHR
16Kbits 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
18Kbits 2K x 9 2K x 9 2Kx 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
£ 29 GHERESIR
HiEE SO Wik PO Rz
8Kbits 8K x 1 8K x 1 8K x 1 8K x 1
4K x 2 4K x 2 4K x 2 4K x 2
2K x 4 2K x 4 2K x 4 2K x 4
1Kx 8 1K x 8 1K x 8 1K x 8
512x 16 512 x 16 512 x 16 512 x 16
256 x 32 - 256 x 32 256 x 32
9Kbits 1K x 9 1K x9 1Kx9 1Kx 9
512x 18 512x 18 512 x 18 512x 18
256 x 36 - 256 x 36 256 x 36
£ 210 FRBEETIR
BiEE  (REOER  |mEose |pwsosst | TESCVREN | ot
16Kbits 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
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2.5 Hp (55 A E s b

BitRE  |S@OER | WmOER  (pwsomst |2 OCCRES ot

16Kbits 2K'x 8 2Kx 8 2Kx 8 - 2Kx 8
1K x 16 1K x 16 1K x 16 - 1K x 16
512 x 32 - 512 x 32 - 512 x 32

18Kbits 2Kx 9 2Kx9 2Kx9 - 2Kx 9
1K x 18 1K x 18 1K x 18 - 1K x 18
512 x 36 - 512 x 36 - 512 x 36

36Kbits!"] - - - 512x 72 —

E!

(25K S S ECC ThAk i Dy X LR
T Sl B QA 1 HE ) B 2 VRIS i 5% UG300, Arora V 77 14#4(BSRAM &
SSRAM) /7 F 151 -
24.3 ECC
PR SN stk BSRAM & ECC MZAE, BT8R L4 L AT 1%
HEAT HR A e E . B a0 R
o {7£ SDP 512 x 64 # T 3 #f ECC izt il j 2 IE
o Y ¥F 64-bit SRAM % 1 bit R IE, 2 bits 4 iRk
o 72-bit ECC Hiltrh 1 & 64-bit £ 4517 F1 8-bit parity bits(15: 5 1)
o 5 31 ALAIZH 63 A3 HF 1 bit [ 2 bits FiiRIEA

2.5 BFESAIERR

GWS5AS %71 FPGA 7= 4 B 5 1 DSP %, 1% DSP fif vk J7 22 al ok 2 FH 7 i e bk
e (5 S FER, WFIR, FFT #%it4%. DSP BAEI Ethfefae . WIEMME . Thit
IREEL AL
DSP R4
3FEE (12X12, 27X18, 27X36) HIkiks
26-bit Hiin#s UigE
48-bit I EARZHEIEH T
KRR IRE
% /N afeyFi s T Ik I S B BE KA A TR R e ik
o WFF27X18 LRI R N FeMINHE
o SCHFMIAN 12X12 Feik A R A f5 R m e
o FFE AT AR LKL AN 5 B Thfie
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2 EMINA 2.5 Hp 55 A E s B

o HI BT THAE

/> DSP =2 =5 4 R
o Hihn#s
o JiLdR
o HRZFIHHIT
2.5.1 ﬁﬁﬂu%ﬁ

&/~ DSP A& —ANarhnas, SCImmn. TR A D se

IQNE AR DSP (R AT A P4 A\ i /\iﬁuAiﬁﬁ%‘ﬁi%%ﬁ%ﬁﬁﬁﬁ%%ﬁ

s
2.5.2 LS

&~ DSP H.& —4> 27 x 18 [IFeik#s MO(multipliers)fl—/™ 12 x 12 HI3ikL4s
M1 (multipliers), 3&i%%s (multipliers)(i TAIIN#R < J5, FRSEBRIZEE, H b Al i
HB S A A7 A A5 U 55 AR

Feigas MO SCHFHIAC B A A 4
o /27 x 18 Ffeikgy
o —/N12x12 Ifeikds
o > DSP mJ LABC B R — 1™ 27 x 36 Ffeiki#s

Feykas M1 AUCCRFRLE A — 12 x 12 ki -

ek s MO FIafeid:os M1 RN ECE N 12 x 12 Fevkiss, H ALU {FRERT, AT LASEIR 12 x
12 SUM #ixK.
253 HEARIZMBEATT

&> DSP A& —ANDUHI A 48 fif ALU, JEXTaRiESS Dhae it — 0 mak, N\ o Al H
Uiy 35 SR F AT A AN S5 B B, SCRRSRIEAR . ALU 2R N J ALU i R R ERER S
PRE_LOAD {8 Ihnksizia 5.
2.5.4 HAEHER

PGS A S DSP 2 M ERI . HAER W
e ek (multiplier) izt
o 3 B (accumulator) i =,
o JEILRAN R AR
o kA (48+48)

KTHAE T B E ZEHE S, 2% UG305, Arora V #1715 54 #2#4(DSP)
TR
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2 g5t 2.6 Cortex-M4 % %i(GW5AS-25)

2.6 Cortex-M4 2% (GW5AS-25)
!
AATTRERNIA T Cortex-M4 248 1 ZRFIE L DIREHER], OCT Cortex-M4 RGHE L HAEE, ESH
MUG1186, Gowin_EMPU(GWS5AS-25) L 741/ F i

GW5AS %% FPGA 7= i % i Cortex-M4 #4t. ARM® Cortex®-M4 2 8 — Rk A 5
ARMPNIZALBEES, B2k 32 AL RISC mifthReAbHEEs, HAM iR R%, st
SEPEREN et ) TR W RGN . XA HLER SCFF— 41 DSP 4684, e SEILA AHIE T AL AN S
IRINEEPAT . EBCA RIHARSEE FPU (B R IT) W NE PR s 55 75 R IEB b .

2.6.1 4¥1%
Cortex-M4 Z 4 ThREE 1 . - VBAT & LEXT. ERTC #1120 4 32 fii[f]
AL 25 /758 (BPR) fit
o WH: 7H FPU ) ARM®32 fizff] Cortex®- it %Zﬁ%& pr
M4 CPU o HEFFIEAIEFE (CRM)
- 5T 288 MHz TAESIZE, 576k 3L {4 - 4 %25 MHz @dk (HEXT)
HoL (MPU) -, Py ot S afei A AN B - EZ )R 48 MHz i Py
Bavk (HICK) , 25°C ik 1 %¥5/, -40 °C
- NEEAZEE R (FPU) £+105 °C 1A 2.5 %k5fE, i H AN
#E (ACC) IThfk
- HAj DSP 44 ‘ .
. - PLL A] R 35 e B 4% SAn 2 55 2 5
o Tifitids

. o - 32 kHz f#R (LEXT)
- 1024K 7 ) P 55 I 1A 2 "

- i HE 8 (LICK)
- sLibs HHREZ SRR o
SR, MEIXARHDAY S F Tk s o HRIBLER

- BRIA 384K F51H SRAM, R KA ¥EE N - 3/ 12 5.33 MSPS A/D ¥¢#fids, ik
512 K 75 24 ANHMIFONIETE ;. JrHEE 12/10/8/6 fir
v N , A B SR A B A 16 AL R
- B 16 SR B SN A b R ‘ ' o
(XMC) : 3 H CF £. SRAM, - WA (Vi) WEISH AL
PSRAM. NOR. NAND 7l SDRAM 7 fi% (VINTRV) . VBAT it i Jh e 7
5 (VBAT/4)
- £k 24 QSPIBEN, FITHEBSNESPI - 271 12 6 DIA Feffeds
Iﬂﬁﬁ’ﬁ%%&ﬁ SPI RAM Tﬁ%v ij%‘:f@iﬂ: e DMA
H T H-
S A 5 | - 2 M@ DMA FT 1 M55 EDMA
e XMC fEy LCD 311, #% 8080/6800 # ) 52

A, ATLLTE FPGA 3 fF Ethernet /MNP &

R (PWC)
o B o %ik 94 MUk GPIO # [

) i
26VE 3.6V phia | - AT GPIO [1AT LB I 16 /41
- FHELS (POR) . KHEEEAN (EXINT)

(LVR) ) :/\ ‘J[I!I/IS‘.“]_[\I (PVM)
- EE/}?EEE‘ s - JLFFTA GPIO LR[S Kf 5V MANfE 5

- Gt 22 1@iE
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2.6 Cortex-M4 %%i(GW5AS-25)

e 1518 NERER (TMR)

- 21513 /N 16 Al 2 4> 32 (g 28,
N ER SR ZIE 4 D T4 NG
H/PWM/ ik 4% i i 1

- 2AETIRER 2 (—Z WDT Al H
% WWDT)

- RO EN B 24 AT A s

e ERTC: w7 RTC, E A HZMEE. [H
bh, WAPRKERE . AEAEE G, WRUHED)
fe

o £ik 23 NEfEHN

- 21K 3N 12C #:10, X FF SMBus/
PMBus

- £k 4 /> USART/4 4~ UART 11, 0
ISO7816. LIN. IrDA #:0. bRz
Hill f1 RS485 IXAN# fE, X HF TX/RX AJfL
B o]

DS1105-1.0

- Zik 44 SPI#1 (36 M Li/fb) , 44
AT N 12S 10, Hidb 1282/12S83 S
AT

- Z3i5 2/~ CAN £ (2.0B E3h)

- 1K 24 OTG &l #s, A miUn
YRR (Crystal-less)

- £k 2/~ SDIO #1

- AN RETEE (IRTMR)

8~14 fr 7 fg k11 (DVP)
CRC il H ¥t

96 {7 (11385 FrME—HS (UID

RN

- HATLIAW (SWD) i JTAG 11
TG -40 £+105°C

26(67)




2.6 Cortex-M4 %%:(GW5AS-25)

2.6.2 ThEEHEE]
Cortex-M4 ThEEHE Ik 2-11 Fis.
2-11 Cortex-M4 ZRGtIhEEHEE]

A A
— L4 HEXT 4~25 MH
/R Z
< » SWD/JTAG ) XMC HICK 48 MHz
CPU v PLL
ARM Cortex-M4 () ()} sDIO1/2 f 7475288 MHz
(551 288 MHz)
> HCLK
NVIC CRM —» PCLK]
= > PCLK2
I
DMA1/2 s
EDMA () & ;';;:,5 () Flash @Yoo
223 & = PORILVR
=
SRAM PVM
i v ()| SRAM
SRAM it C:> emss N LDO
12805 =
> » OTGFS12 () % A | QsPI1/2 >
B
< [ LokRIMAC o \
= 1 1or100M |y 1 Z b | PWw g
DI IDMA
GPIO >
SRAM 4 K5
APB1 | [ APB2
ifias i | HibEss
It T
S ESS
- TMR2/5 SCFG/EXINT
- TMR3/4 TMR1/8/20
- TMR12/13/14 { SPI1/PS1
- SPI2Fs2 ¥ LICK ¥
z Pravis = SPI4/PS4
< <
< SPI3/I’S3 3 s USART1/6
B @Vpar B+
<> USART23 P IE TMR9/10/11
i il
- UART4/5 = =
o = 1 SRR
~ N
<! » UART7B 5 32 ks B — ADC‘:IF1 “» et
< <
- ’C1/2/3 =) ADCIF2 [« Abc2 |
\
- CAN1/2 | ADCIF3 |¢p nocs |
@VDDA
<l
T Y bac T rvmen ACC
pog | _TMRS7 |
- | DAG2 }*-» -
oV
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2 N 2.7 RiscV AE350_SOC(GW5AS-138)

2.7 RiscV AE350_SOC(GW5AS-138)

GWS5AS-138 #4549 4E i RiscV AE350_SOC %8 t, HA LN
o MHiZHIT, T MCU #E, 194 7 FPGA BHIE.
o %4 APB f1 AHB Slave &2 7EH %] FPGA 2%, FPGA B4 UL R IEH B MCU 4 %1)
ﬁ%o
o T AHB Master B Z 2EH %] FPGA %, FPGA &1 LLAyjle] MCU N & 1 ILM F1
DLM, 307 FPGA 14 & U7 .

RiscV AE350_SOC T EMFENIZ ARG (Ffids RAM LI RS

o W% RS RISC-V N#%. PLIC. PLMT. iR &R%. W14, W28, EAi %
4i. |-Cache. D-Cache. ILM. DLM.

o (Hfifids ARG UAHTE A S B AF it 25 o

o BRINNE ARG TG AHB 2B AN AT APB 224kt . AHB 2R 41% 35 64-bit Extended
AHB Master. 32-bit Extended AHB Slave. AHB2APB Bridge. APB M Zk4/ME 45 12C.
PIT. SPI. UART1. UART2. GPIO. WDT. RTC. SMU. DMAC. 32-bit Extended
APB Slave.

2.7.1 T E45E

o 5 KLk

o WAL iy =y M) ik 800MHz

o SCHRMLASARE A, W B =0 Y P A

° iiﬁ#@#i@z%&\ BRizds. PEREIRIN . ARLRPP . PEREW T AN EL R T, W AR

e 32KB I-Cache il D-Cache, 3 #F LRU %3

o N'H 64KB ILM i1 DLM

o IEATENE B i N FHETTIA 256MB,  HlE 74 2% i K -1l ik 2GB
e NE PLMT. UART. PIT. WDT. RTC. GPIO. I2C. SPIZ4&Tht
e 7 F DMA Ijie

e X T RiscV AE350_SOC B Z 145 B &kt Z&%, ESHEFi:
e MUG1030, Gowin RiscV_AE350_ SOC s JT & H /' Tt

e MUG1031, Gowin RiscV_AE350 SOC ffift-¥& it/ /- Tt

e MUG1032, Gowin RiscV_AE350 SOC DSP #f4: 42/ /it
e MUG1029, Gowin RiscV_AE350 SOC %4 /- Tt

e MUG1026, Gowin RiscV_AE350 SOC RDS #ft %% 45w

e MUG1025, Gowin RiscV_AE350 SOC RDS #14Fi /* T/t
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2 ERNA 2.8 ADC

2.8 ADC

2.8.1 ADC

GW5AT-138 K GW5AT-15 #3141 8 i 10 bits Delta-sigma %5 #: 2%,
— AR IIFE, KIRHAT delta-sigma ADC.

GW5A-25 23E N #4E /%, T 8 ifiE 10 bits Delta-sigma HEUEH 3%, & —FAKTh#E, 1K
JRHLAL ) delta-sigma ADC.

GW5AS-138 [ GW5AS-25 24N Hi4E R | 8 i1 10 bits Delta-sigma £ %8y, 2
— K ARIIFE, KIRHART delta-sigma ADC.

GW5AS %741 FPGA 7= it IWHF4ERL T 8 i 10 bits Delta-sigma PEUEHag, &K
Ih#E, fKIRHIAN delta-sigma ADC.

44 FPGA MT 2B A )1, VAR N ERERI L . AR, 1% ADC 1] BAi
RS P S S R 9050 N ) R SR AR SR AR MR R ﬂﬂj‘ FPGA Pept=EE | e
B GPIO #:1 VL) ADC #5581, 83| ADC ¥ H HliE, w] DA 20 i AR ) HEL
B R A T SRR W K

FERHEW T
e 15K #%4 ADC 14 11
o 25K 3/ ADC M4L: 11
e 138K #&ff ADC M4: 2 M
o ZEHEH: NE
o FIFEKEE: 10 bits
o KAEMfEh: <2MHz
e ADC B4 NHE: 0~1V
e 60dB SNR
o AR KER: +/-2°C
o HIRALIKAIEL: +/-5mV

XT ADC HZ (s BiS% UG299, Arora V A 73 ##(ADC) 1 /' 75 5
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2 ERINA 2.9 MIPI D-PHY

2.9 MIPI D-PHY

2.9.1 4% MIPI D-PHY

GW5AS Z7%1] FPGA 7= i N #k 8 #% MIPI D-PHY RX/TX. % D-PHY @&H T #47En#EH
(Display Serial Interface, DSI) Fl& 17 HH% k#:10 (Camera Serial Interface, CSI-2) .
FEREA T
o S FitriE (MIPI Alliance Standard for D-PHY Specification>> , RA 1.2,

o WHFHMEIH(HS, High-speed)ti=, HuifiE B s R i e ik 2. 5 Gbps, PAZH i S
10 Gbps (4 BEEPRIEE) , M R 20 Gbps (8 E%éﬂz%’E

o THFHM A (HS, High-speed)fHzt, B E B 5 i 25GbpS’ FAZH B v S
10 Gbps (4 BEEHFIEIE)

o HEZ I HE 2 4 MIPI D-PHY, 44 RE 4 /N8 81— b i

o XHFRAMKIIFE(LP, Low-power)fERi, HdffL4#E 2y 10 Mbps.

o ErEMFEIL, MWIEAAINFE (Word Alignment) FllEiE [~ 5% (Lane Alignment) .
e MIPI D-PHY RX 3Z#F 1:8 #i:{5 1:16 Fix.

e S FF MIPI D-PHY TX 8:1 #i:{ 5 16:1 #i=,

e GW5AT-60 f GW5AT-15 234 MIPI D-PHY TX 3Z#F 8:1 5 16:1 5=,

o GWHAS-25 2344+ MIPI D-PHY TX 3Z#F 8:1 #i 5 16:1 # .

e fF MIPI DSI 1 MIPI CSI-2 ¥ )= .

e fifiiZ MIPI D-PHY £ % H 1 MIPI Bank.

T Gowin MIPI D-PHY B Z #4155, 2% UG296, Arora V Hardened MIPI D-
PHY /#7155 .

2.9.2 GPIO 3 # MIPI D-PHY RX/TX

Fl GPIO 528l #4% MIPI D-PHY RX/TX i}, A[iE=#h 10 28%. TLVDS . ELVDS X
MIPI 1O,

fii5 GW5AS #%1 FPGA 7= # 3 it TLVDS/ELVDS 10 M sz 8 #4% MIPI D-
PHY RX/TX. flif] LVDS/ELVDS IO 25758 MIPI D-PHY i, il LVDS25(E)
+LVCMOS12 ()77 R MIPI HS F1 MIPI LP, F55 S AM B LN 4% . 354> GW5AS
Z5 FPGA 72 SZFF MIPI-IO 287, MIPI IO AR T FEBEM 4, 2 HS Fil LP [ H 3)
Pl GW5AS #7411 FPGA 7= 5t MIPI 1O RS RFIB AR 2-11 & 2-12 % 2-13 PR

HARK) 10 LU A 4him gz 7738, " BAS% IPUG948, Gowin MIPI D-PHY RX TX
Advance /15 > “4 TIReiR” .
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2 ZERINA 2.10 4

= 2-11 GW5AS &%l FPGA F=&BJ MIPI 10 2B 3 #75%

2= MIPI RX MIPI TX

GW5AT-138 Jirf Bank -

GWS5AT-60 Fi# Bank (JTAG Bank &41) Fi# Bank (JTAG Bank f&41)
GWS5AT-15 Fifi Bank B Bank

% 2-12 GW5AS %% FPGA =& i) MIPI 10 B #555%

= MIPI RX MIPI TX

GW5A-25 fif5 Bank (JTAG Bank fil Reserved Bank | fiT5 Bank (JTAG Bank #l Reserved Bank [

A1) 41)

< 2-13 GW5AS &%l FPGA F=&BY MIPI 10 B #5755k

2= MIPI RX MIPI TX

GW5AS-25 | fiii Bank (JTAG Bank f1 Reserved Bank | fiTf5 Bank (JTAG Bank fll Reserved Bank [

(541) 41)

GW5AS-138 | fiT Bank -

F BRI
YHFRYE (MIPI Alliance Standard for D-PHY Specification) , A 1.2.
SRR RX ORI TX 8410
138K 231 RX & 43d 5 B IHIE fe = AT iA 1.5Gbps,  TX & i 5 FUl 1 % = 1l 34 1.6Gbps
25K ZHEI RXITX A% i 28 538 18 fi% =1 1T 18 2.0Gbps.
SRR L R (HS,  High-speed) ik,
TR EMEIIFE(LP, Low-power)E/EAE
THFERAT EE(HS, High-speed )3 40 )y 715 B 4,
Y EF MIPI D-PHY TX 8:1 30 5 16:1 .
¥ ¥ MIPI D-PHY RX 1:8 # 5 1:16 #={.
% ELVDS. TLVDS 5 MIPI 10 % 10 Type.
EEl AR LP BN T4, BdRiEZ N 10Mb/s.

2.10 B4

I Bl IR AT L% FPGA = PERERI N R . GWBAS #51 FPGA 7 il fit 1% H

Z R B R4 (GCLK), HESERBISHFRI A BRI, BRI GCLK B, @4t 7 i

(PLL) « g HCLK 11 DDR i 4% I 8l Bk b i Bl DQS S5 B B YL o
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2.10 4P

DS1105-1.0

F=| PLL oLk PLL 3 2
g Ll (Top Half) ﬂ g e
3 e m— — 3 @
o= i ﬂ o3
2 PLL 2 ®
= H||ll L] - %
- \ ﬂ
=t GCLK MUX
(Global) Q*
| * |
o E E o
PLL PLL _
e v HY
5 <— GCLKMUX  [— g 8
S| <«—— (BotomHalf) |—pm 1g &
PLL PLL
iﬁ [ P | [ P | [ P | [ P | ﬁi
ot [ e e T e e v e e
Regional Clock Regional Clock
/0 Bank 5 /0 Bank 4
o voBank O bas | Hok . HeLk MRce

Lixueg o/l AHd-D IdIN AHd-A IdIN

0l %ueg o/l

2-12 BE AT $h BRI (GW5AS-138)

[ 2-13 R HFATEH BEIR (GW5AS-60)

SerDes Bank 0 1/O Bank 1 /0 Bank 2
[ ] 11 LT 1 11 |
| | PLL PLL —
o)
i vs]
3
=
w
] 3
w
GCLK MUX u §
PLL N
PLL —
L o)
[ve)
M mi
PLL o
PLL
| | PLL PLL
| 1 M | 11T 1 L1 M | | ] |
1/0Bank 9 /0 Bank 8 I/0Bank7 1/OBank6
/O Bank ooas | Hok |- HCLK MRce
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2 ERINA 2.10 itgh

2-14 SR FIE(GW5AS-25)

/0 Bank 7 /0 Bank 0 /0O Bank 1

- - 3] [ - - - |D| ...... || 1

.
PEL F?I_.L GJ?)
5 0 H
o ' 2 SIS
g O O 1 1 S w
~ | GCLK MUX 3
[} Lm0 T =
-1y T T T T N
TiE= i
— e[|l
l=y e Py
= -
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2 ERNA 2.10 4

2-16 SRR F IR (GW5AS-15)

Gigabit Transceiver Bank

| |

i GCLK MUX

PLL l

L [ pas | [ P | [ oas |

AHd-O IdIN

yiueg o/l

€3ueg o/l

AHd-Q IdIN

| | | |
1/0 Bank 2 /0 Bank 1

1 1/O Bank I HcLk HCLK_MRCC

2.10.1 /i1 # ~ 2.10.4 DDR 77 1% #2 h ¢ 2# DQS 25 H B4k, KT &R/
B R ER . BEAHPE & DDR 17 i g8 12 R Bk b st B0 DQS &5 Z 45 BiE S %
UG306, Arora V #/#7JR(Clock) /1 /157 -

2.10.1 £ FHET4

GW5AS Z7%1 FPGA 7= b2 it 16 N4 B4, GOLK [t 4k ik i 4 i eh & 1. PLL
(% . SERDES HH4f. HCLK [%H DA% S mEe sk ve g, fd F 4 B (i S d A\ LA o
HFRR BRI RE, AT SZELN 4 R DR E .
2.10.2 =iRAT

GW5AS %51 FPGA ™ i i) i i £ HCLK, AA P FmZEAE, ATELSCRR 1/0
SERLR VERERE A, A2 T TR B F) 20 M Bt te g i A — > Bank SCHFIY
B HCLK, il 2-17. & 2-18. [ 2-19. & 2-21 & 2-20 Fizr.
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2 SN 2.10 it

2-17 HCLK ;R EE (GW5AS-138)
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2 ZERNA 2.10 itH4h

2-19 HCLK ;<& B (GW5AS-25)
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2 ERINA 2.10 4

2-21 HCLK ;R EE (GW5AS-15)

Gigabit Transceiver Bank
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w =7 .....
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]
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A [ pas' | [ e ] [oas ]|

—» HCLK Output

[ } ] -t—— HCLK Input

CUOBank2 10 Bank 1

HCLK AT BLER k45 FH A FH K Zh RERE R0 T BT «
o AR EIE N B EREREL, W BT IO M e N A 5
o R B SR, AR ORI N I B AR AL — B e S b, T 10 124 TARRL
o ZhASH R Bk RS .
o IR, H L HI B IR B B 5

o 4 JRiEigt £ HCLK Bridge #H, A% HCLK I35 S BT —4 Bank H1. H4F,
HCLK B} #4155 M 10 Bank 3t A J5 10 7] 55 2528 10 Bank [ £ 47 o

I
X RIUR I S 5, BURLER—/ 10 Bank, BN {E 52 [ skew /.
2.10.3 §iHEEF
BUMER I 2 —Fh Sz i s, TIFRBIFEA (PLL, Phase-Locked Loop) . #JH 4k
BN S5 I B S HR I N 3 IR 15 5 R AR AT .
GW5AS R %) FPGA 7= i ) PLL BEER GEAL AL AT DAZEA BT B R, @i il B A F 2
BT DAHEAT I Bh ST R (AN 2 4) . ARAZ . s EL s T RE .
GW5AS %% FPGA 7= il ) PLL AREAE: 0 R
o IR T BRI A
o I PLL, 1 BRI d RIS SO RE 1/8 ANEU A
o IR b4 LI K
o FRBUER N
o CHRYAII B A A (T EAE ] IP)
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2 55K

od

2.1 &REEL

e VCO T./EMZJEHl: 800 MHz ~ 1600 MHz
e CLKIN #iZE[l: 19 MHz ~800 MHz
2.10.4 DDR #Fi#ss#E O #EE DQS
GW5AS %71 FPGA 77 il DQS BLHHR ML 1 4R ) Dhfg K S HF DDR 74 a4 11 I 4
o L DQS N, HIPILIFES) 1/4 ML
o NI NZAERME IR/ S R
o N HZ IR LA A AE S
o {21k DDR fii i B 815 5
o 7 ¥r DDR3 5 i L %
DQS M R 2 TAERIE, SRR 10 O FHEK.
2.10.5 K&k
YEJu%t CRU [ 2ckb e, GW5AS £7%1 FPGA 7= it 7 2R 3% 35 MK 42 (LW) % 5 .
LW —J5 i n] LRSS #1445 DFF $2 it ehffige (CE) . BHEAr (SET/RESET) {55
F—JiH, R LLHEE SR, (R EEdEE S .

211 £/REEN

GWS5AS %41 FPGA 7 i P& — R e R B B MY, BERERED SR AR
#, ATRER SRR E A, CFU RO Hif Z 72 m] LIS L .

2.12 wIZEACE

GW5AS #%1] FPGA 7= i 32 £F SRAM Zwfe, R, RRX e 75 ZE 80 N 2000 B 2k
PRI 48R, HA AT DURYE B & 75 SR i B 3R S RAFAE S Flash H. EHS,
avE AR Flash Hisz Bic & 24l 2] SRAM H .

GW5AS #%1] FPGA 7= g 1 CFplk 7@ Y JTAG Bl B AUk, B SCHRF
GowinCONFIG fic EfEx: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL % PCle. [FIFSZRFE A SCREGR MO e A% B . SR SEU
Fa 2l sk SZEE OTP,

GW5AS #%1] FPGA 7= g 1 CFplk @ Y JTAG B B AUl 38 SR
GowinCONFIG fic EfEx: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL. [FIF SCREE A SCRRER SO N 2 i ik B . SCFF SEU A AL
EE . XHF OTP.

HEZTEMFRHE S
o UG704, Arora V 138K & 75K FPGA /=i 4 21 & F A
o UG718, Arora V 60K FPGA /=13 44 FEH & T}
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2 ERINA 212 YRl B

e UG720, Arora V 15K FPGA /=4 4i i 00 B FHf
e UG714, Arora V 25K FPGA /=4 4i F2 00 B F

2121 ERHRK

GW5AS %71 FPGA 77 i 3 it JTAG/SSPI/QSSPI 53 it goConfig 12C IP /
goConfig JTAG IP #4755t , BIBMFSCREEA LA TARRS BT dfe P ik
Flash 54Mi Flash (J34E, gttt FE i 2840 T DUZ R A R E B S T8, i erila,
i B Pfi % RECONFIG_N z#ifiid Reboot 54 B AT 58 lRAE L T+ 2 . AR E & N T 72
R B[] KA SRR AN T BT IRI37 F
2.12.2 LEEFRCHMEMR EAEE

GW5AS 771 FPGA 7= i SR LRF R A s, SR 128 bits [¥] AES & &k, FE,
P SO PR B 1) A AR, 7 FPGA 7= 5 I EL R SO BRI T
CRC WISHRIF B E T 2. BPam Bk e i se i I8 4 N B 2 75 i, AR I EdE
AR . WE T AN M RRREE e L E S, AT P vk AT Rl A
2.12.3 SEU Handler

GW5AS %% FPGA 7§ A ik SEU Handler #ile, B AR B A7 K 5 (CMSER)
Ihee. SEU Handler #5522 I 12 e B ARSI T e A7 AE e %, IR ilfE Hipe i
Bl INAZY IE . SEU Handler #ELE FPGA TAERIFERS, MG G IiBMisBic & 20, kT
ECC f#i il CRC #2536 EL X SRAG A 5% . W SRAR R T AR IE, 1158 2245 o 50
fr, SHEFISE SRAM, MIiA R IEA RS R ECE R H 1.

SEU Handler #HTh A K ARF U0 R -
£T ECC 1 CRC Kl Az 1F 52092
CRC m[#R 5 & SRAM i F2 H AT 5 Y bit 5%
ECC > ##%1 SRAM Frame ' 2 bit #5307 Bk LKA IRY IEN, 4 bits #5iRIRE
ECC i1 SRAM Frame ' 2 bit #5717 B #i & DAL EHR A IED, 4 bits #iiR#RE,
H1 138K # 4 ECC S H4F 64-bit SRAM %4+ 1 bit #5247 B 2 DL ES R 1B, 2 bits
iR
!
[ SEU Handler T LA Sz £ 8 BRIGHHZ S TERE, RAI(S B2 2 bR S H
o LFEH WA, WA IERE ML 5 H 28 FiZIhag.
o SCRFH PR bit #5IRIENERME, FH T IhRERE R PEAS .
2.12.4 OTP

GW5AS %741 FPGA 7= 2t 128 Bit () OTP =51f], W Hr— Wk M4mfE. H+ Bit0~Bit31
NH X, RS R AT DA 2 () A6 2 A VR A B 245 B . Bit32~Bit95 Sy DNA
X, ket 64 ArmE—FriRfE E.
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2 ERNA 2.13 Fr N AR s

2.13 /AR $P4R7 85

GWS5AS #741 FPGA F= i HE 1 — M A Bk 4%, gifEidfE o o MSPI 4 fei sk
BB, NI PR S iE v] DU I P Bt SR At e, B RE TAESH, LIRS 2
i 64 PP . B I PR R] DS I A S RAT 2

f.ui=210MHz/Param.

!
Hrb % Param NECESH, TRy 3 12~126 Z [ fH%L.
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3.1 TAE%M4E

!

HS

1

FiE

FEBAEHER () TAR 6 I TARVE B N T R a8 AR R TARVE B BRI S %, " e RA
TRUEPT A S AF B RE L H AR X TARVE I B 00 F IR T AR

3.1 T1E&H

3.1.1 #X R KSEHE
GWb5AS-138
= 3-1 daxtm KTEE (GW5AS-138)
R ik ®/IME BAE
FPGA Logic
Vee % -0.5V 1.05V
Vecio /O Bank HiJE -0.5V 3.75V
Veex LETIEENEN -0.5V 3.75V
Vee oo 4 PLL, SRAM #fi:Hi & ¥ 4 6 LDO | -0.5V 1.98V
AR 1 HL Y L
V Eruse eFuse SR -0.5V 2.07V
Gigabit Transceiver
VboHa @ QUAD* A 5 i & A1k HL HE -0.5V 1.98V
Vppa_a* QUAD* P #3500 HL 2% A3 i H s -0.5V 1.05V
Voot _or QUAD* TX ik i fit i L % -0.5V 1.05V
Vpop_a* QUAD* A 5 £ 7 F % AL HL PR -0.5V 1.05V
MIPI
Vbpa_mip MIP AR HRAADL L B5 ik F, F -0.5V 1.05V
Voox_ mipi MIPI AR HARADL it Bk Fi F -0.5V 1.98V
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3.1 TAE%4E

B fak =/ME BAE
VoD MiPI MIPI AR HL B 1 F T -0.5V 1.05V
ADC
Vee e ADC FR Bt H -0.5V 2.07V
mE
Storage Temperature AR -65°C +150°C
Junction Temperature g -40°C +125C
GW5AS-25
& 3-2 #a 3 mASEE (GW5AS-25)
R R =/ME BAE
Vee HHJE, LV -0.5V 1.05V
%L, EV -0.5V 3.75V
Veeo /O Bank H3J5 HLJE -0.5V 3.75V
Veex LN EVES -0.5V 3.75V
Vee_1oo 4 PLL, SRAM #ifi i K i 4 LDO FEH ) H, | -0.5V 3.75V
L ERES
V eruse eFuse 5 A FT i HLIE -0.5V 2.07V
Vppa_ mip MIPI SR AL, FL i A F L s -0.5V 1.05V
Voo _mipi MIPI B 7 H % it f i -0.5v 1.05V
Vppx_mip MIPI AR AU i B A R PP -0.5V 3.75V
Vopi2 mipl MIPI 525 LP #5220 fk i g e -0.5V 1.32V
Vee meu MCU # Hi i i -0.3V 4.0V
Veeiomcu MCU 3k VCCIO fEHLHL & -0.3V 4.0V
MCU #5k VCCIO fit RIS (I piie -0.3V 4.0V
288Mhz)
VAT Mcu MCU # B F L AL e R I -0.3V 4.0V
Storage AR -65C +150°C
Temperature
Junction ghiR -40°C +125C
Temperature
DS1105-1.0 42(67)




3 K 3.1 TAE%AF
3.1.2 #EEFTIEEE
GW5AS-138
7+ 3-3 HETLIFEE (GW5AS-138)
B iR =/IME BAE
FPGA Logic
Vee ZAENES 0.87V 1.03V
Veeio /0 Bank HiJE 1V 3.465V
Veex LN 1.71V 1.89V
Vee oo ™ 4 PLL, SRAM #2 4t B (1 P i LDO Bidk | 1.14V 1.89V
(¥ FELYR FLE
V eruse @ eFuse HEALH AL 1.62V 1.98V
Gigabit Transceiver
VobHa_a* QUAD* A P e He 1t Hi L e 1.71V 1.89V
Vopa_ o QUAD™ A Ffs BRI R R A FEL RIS 0.87V 1.03V
Voot _a* QUAD* TX i i fit i it [T 0.87V 1.03V
Vpop_a* QUAD* Py #5457 L R A1 i HL s 0.87V 1.03V
MIPI
Voba_mipi MIPI AR L) H 2 1k oL r 0.87V 1.03V
Vbox_Mip! MIPI LA L4 Bk v v 1.71V 1.89V
VoD MiPI MIPI A5 S H B Ak H F 0.87V 1.03V
ADC
Vee anc ADC L HL 1.62V 1.98V
mE
Ticom LR (LK) 0cC +85C
Tuinp ZER (k) -40°C +100°C
Tuaut S5 (ZERR) -40°C +125°C
!

o [ VCC_LDO %L’Eﬂj{’ Iﬂﬁﬂ%o
o PIYATRIE eFuse B, XA HLJE AT LL#E GND & floating .
o FHLLEAEEH PCB 2 AN VR HE, 75 EEHUITA R B YR v ] ) A2 B, I I 2 22 FUR 1 75 R

DS1105-1.0
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3 W 3.1 TARE&M
GWb5AS-25
< 3-4 HETIFEE (GW5AS-25)

B ik =/IME RKE
Veo g, LV 0.87V 1.03V

% HLJE, EV 1.14V 1.8V
Veeo /O Bank Hi5 1 & 1.14V 3.465V
Veex g 2.375V 3.465V
Vee oo M 9 PLL, SRAM #2£EH ) P93 LDO AEHL LR LI | 1.14V 3.3V
V eruse @ eFuse 5 A\ HiJE 1.62V 1.98V
Vooa mipi MIP1 A5 R AT DL L B 3k R L 0.87V 1V
Vooo_mipi MIP1 A5 5 L ik F L 0.87V 1V
Vbox Ml MIPI LSS 104 Bk v v 2.375V 3.465V
Vbp12_MiP! MIPI b LP ki i 1.14V 1.32V
Vee meu MCU et B & 2.6V 3.3V
Veeio Meu MCU #ik VCCIO fiHi i & 2.6V 3.3V

MCU #itk VCCIO fiti i [& (I 4l 288Mhz) 3.0V 3.3V
VBaT McU MCU & F g it i i 1.62V 3.6V
Tycom S5 (P LK) 0°C +85°C
Tuinp SEIR (R -40°C +125°C

!

° mVCC_LDO HL R, DhE .
o PRYATRES eFuse MM, XA HLJE AT LAF: GND & floating..
o FAtubhdi i PCB 2/ ik, 7 EHUAIT A A 1% ARG Bl 1R S 8, TRT i A2 221 FL TR 75 5K

3.1.3 R EARIER

% 3-5 BiF L AR
B A R/ME #AE RAE
Vec Ramp Ve BIEHLE EFREER 0.1mV/us TBD 15mV/us
Vee oo Ramp [ Vee 1po HIEHLE EFH-REE 0.09mV/us TBD 15mV/us
Veex Ramp Veex B BRI 0.005mV/ys | TBD 15mV/us
Veeio Ramp Vecio FIRHLE FFHREER 0.06mV/us TBD 15mV/us
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3.1 TAE%4E

3.1.4 FAIERFIE
& 3-6 PIHIRFFE
R iU £ /0 HKE RAE
s A NI L 0<Vin<ViH(MAX) 110 150uA
(Input or I/O leakage current)
Ins i N AL 0<Vin<Viy(MAX) TDI, TDO, | 120uA
(Input or 1/O leakage current) TMS,TCK

DS1105-1.0
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3 B 3.1 TAE%ME

3.1.5 POR %%
GW5AS-138
7 3-7 POR BHE&# (GW5AS-138)
BFR ik B sAME
POR HiJt{H R Al B Vee 0.72V
Power-on reset voltage Veex 15V
VCClO (Bank1 O) 1.04V
Vee res 1.03V
GW5AS-25
#< 3-8 POR B ES¥(GW5AS-25)
BFR ik B sAME
POR HiE(E b H 5 i 4 H P Vee 0.69V

Power on reset voltage Voex 15V

Veeio (Bank4/5/7) 1.05V

Vee oo 0.92V

3.1.6 ESD 4 &¢

%% 3-9 ESD - HBM

A= HBM

GW5AS-25 HBM = 2000V (GPIO)
HBM = 1000V (MIPI D-PHY)

GWb5AS-138 HBM = 2000V (GPIO)
HBM = 1000V (MIPI D-PHY)

%< 3-10 ESD - CDM

= CDM
GW5AS-25 CDM = 500V
GW5AS-138 CDM = 250V
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3.2 DC M HiE

3.2 DC B S 4¥4
3.2.1 #EFTEEER DC BS54

GW5AS-138
% 3-11 #HEFETIESERENA DC BS54 (GW5AS-138)
R ik £ =/ME mAE (HXE
Lo I/0 # A\ FE L (Input or 1/0 | Vecio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCCIO - - 10uA
lpy 1/O b4 HLi 0<Vy<0.7Vcpo, - - -400uA
(/0 Active Pull-up Current) [ pi Strength=Strong
0<VIN<0.7V¢gos - - -150uA
Pull Strength=Medium
0<VIN<0'7VCC|O’ - = 'SOUA
Pull Strength=Weak
) 1/0 i FL i Vi (MAX)<V\<Vecios - - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<ViN<Vccio, - - 150uA
Pull Strength=Medium
ViL(MAX)<ViN<Vccio, - - S0uA
Pull Strength=Weak
C1 /0 HL% - - 5pF 8pF
(I/O Capacitance)
Roor™ | ¥ Pt A2 4 44 S IL L i | Veox=3.3V - 100Q |-
(Resistance of input
differential On-Die
Termination)
ViysT i NiB i (Hysteresis for Veeio=3.3V, Hysteresis=ON | - 400mV
Schmitt Trigger inputs) -
Vceio=2.5V, Hysteresis=ON | - 200mV
Vceio=1.8V, Hysteresis=ON | - 100mV
Veeio=1.5V, Hysteresis=ON | - 70mV
Veeio=1.2V, Hysteresis=ON 40mV
!

138K #8141 Top bank Az Bottom bank 37 #F Ropr.

DS1105-1.0
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3 MR 3.2 DC H Uik
GWb5AS-25
% 3-12 EE TIESEEIAAY DC BS54 (GW5AS-25)
B U FH R/ME HAEE |HXE
e /0 # N HE It (Input or 1/0 | Veco<Vin<Viv(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
IPU /10 _I:%M‘—A Eﬁj}zﬁx 0<V|N<0'7VCCO, = -400uA
(/0 Active Pull-up Current) | py| Strength=Strong
0<VIN<0.7VCCO, -150uA
Pull Strength=Medium
0<VIN<0.7VCCO, -50uA
Pull Strength=Weak
) I/O i HLi VL (MAX)<Vy<Vcco, - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
Pull Strength=Medium
ViL(MAX)<Vy<Vcco, S0uA
Pull Strength=Weak
C1 /O HZ¥ 5pF 8pF
(I/O Capacitance)
Roott™ [ F P A 22 43 28 i UG it LB | Veex=3.3V - 100Q -
(Resistance of input
differential On-Die
Termination)
Viyst | ¥R (Hysteresis for | Vg i0=3.3V, Hysteresis=ON | - 400mV
Schmitt Trigger inputs) -
Veeio=2.5V, Hysteresis=ON |- 250mV
Veeio=1.8V, Hysteresis=ON |- 150mV
Veeio=1.5V, Hysteresis=ON |- 130mV
Veeio=1.2V, Hysteresis=ON 40mV
!
25K #3141 Top bank A Bottom bank S #F Ropro
3.2.2 FHSER
DS1105-1.0 48(67)




3.2 DC M HiE

GW5AS-138
& 3-13 B#5HK (GW5AS-138)
B iR R AR LB
lec Core HLJFH LV A 100 mA
lcex Veox LI HRLI LV hiAs 9 mA
lecio /0 Bank HLEHLI(Veci0=2.5V) LV A 5 mA
lcc oo M & Regulator #:2s HLIi LV fRA 6 mA
!
BRI S5AF9 25°C .
GWbHAS-25
R 3-14 B#7SHER (GW5AS-25)
B ik il B RI{FL
lec Core HiJF LV fi A 30mA
leex Veox FLUE AL LV A 2mA
lccio I/0 Bank FLJEFEIE(Veci0=2.5V) LV flA 1mA
lec oo N B Regulator i 45 HLI LV fiAs 4mA
!
Mg R IR & 25°C
3.2.31/0 #HEFETI1EXKH
R®3-15 /O HETIEERE
MR Veeio(V) BN Vrer(V)
= &/ME BLARI(E BEAE &/ME BRIE BAE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 25 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 25 2.645 1.15 1.25 1.35

DS1105-1.0




3 HA K 3.2 DC M HiE

MR EY Vecio(V) BN RIAY Vrer(V)
i R/ME A BAE =/ME sAME BAE
SSTL25 1l 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_lI 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_lI 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E" 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
SSTL33D I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D _II 1.71 1.8 1.89 - - -
!

fdi ] True LVDS ) Bank V¢gio BN BB N 2.5V,

3.2.4 Bif I/O DC BS54

GW5AS-138
& 3-16 Bif /0 DC B S 4514 (GW5AS-138)
- Vi Vin VoL VO.H lo. M |loy ™
Min | Max Min Max (Max) | (Min) (mA) | (mA)
LVCMOS33 |-0.3V |0.8V 2.0V Vociot0.3 0.4V |Vee0-0.4V |4 -4
LVTTL33 8 8
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3.2 DC M HiE

- 0 Vi VoL Vou lo 1 [lgy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)
LVCMOS33 |-0.3V [0.8V 2.0V Veeio+0.3 0.4V | V004V (12 -12
LVTTL33 16 -16
24 -24
0.2V [Vgei0-0.2V 0.1 -0.1
LVCMOS25 |-0.3V [0.7V 1.7V Veeio+0.3 0.4V | V004V (4 -4
8 -8
12 -12
16 -16
24 -24
0.2V [Vgei0-0.2V 0.1 -0.1
LVCMOS18 |-0.3V [0.35xVieio [0.65XVeoio |Veciot0.3(0.4V (Ve 004V |4 -4
8 -8
12 -12
16 -16
24 -24
0.2V [Vcei0-0.2V 0.1 -0.1
LVCMOS15 |-0.3V [0.35xVgeo [0.65%xVeoio |Veciot0.3(0.4V (Ve 0-0.4V |4 -4
8 -8
12 -12
16 -16
0.2V [Vcei0-0.2V 0.1 -0.1
LVCMOS12 |-0.3V [0.35xVceio [0.65XxVeoio |Veciot0.3(0.4V [V 0-0.4V |4 -4
8 -8
12 -12
0.2V |Vcei0-0.2V 0.1 -0.1
LVCMOS10 |-0.3V [0.35xVceo [0.65xVego | 1.1V 0.4V [Vceio-0.4V |15 -0.5
PCI33 -0.3V 0.3 x Vgeio 0.5xVceio | Veciot0.3]0.1x 0.9xVceo [1.5 -0.5
Veeio
SSTL18_Il  [-0.3V |Vger-0.125V | VRer+0.125V | Vgi0t0.3 [0.4V | Vie0.0.4V | 134 ([-13.4
SSTL18_| -0.3V | VRer-0.125V | VRept0.125V | Vgi0+0.3 [0.40V | Vig0-0.40V |8 -8
SSTL15 -0.3V | Vger-0.1V Vrert 0.1V [V 010.3 10.40V [ Vee0-0.40V |13 -13
SSTL135 -0.3V | Vges-0.09V Vrert0.09V [V 010.30.40V Ve 0-0.40V |13 -13
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3 AU 3.2 DC H/ R
o Vi Vin VoL VO.H lo, M [ 1oy I

Min | Max Min Max (Max) | (Min) (mA) | (mA)
HSTL18 I  [-0.3V |Vger-0.1V Vreet 0.1V | Veeiot0.3 [0.40V | Ve 0-0.40V |8 -8
HSTL18_Il  [-0.3V |Vger-0.1V Vreet 0.1V | Veeiot0.3 [0.40V | Vee0-0.40V | 16 -16
HSTL15 1  |[-0.3V |Vger-0.1V Vreet 0.1V | Veeot0.3 [0.40V | Vego-0.40V |8 -8
HSTL15_ Il |-0.3V |Vggr-0.1V Viert 0.1V [V 010.3 10,40V [ Vec0-0.40V |16 -16
HSUL12 -0.3V | Vger-0.13V Vgert 0.13V [V 010.310.40 Veeio-0.40V | 0.1 -0.1
!

UI[E—/> Bank fif5 10 (4501 DC HL BRI (445 source Al sink): [—4> Bank i 10 [fs BRASBE R T

n*8mA, n F/~i% Bank #7511 10 &

GW5AS-25
& 3-17 &% 1/O DC S 4514 (GW5AS-25)

e Vi Viu VoL Vof" o 1 [ 1oy
Min [ Max Min Max (Max) (Min) (mA) | (mA)

LVCMOS33 |-0.3V |0.8V 2.0V 3.45V 0.4V Veeo-0.4V |2 -2

LVTTL33 4 4

6 -6

8 -8

12 -12

16 -16

0.2V Veeio-0.2V |01 [-0.1

LVCMOS25 |-0.3V [0.7V 1.7V Veeiot0.3 0.4V Veeio-0.4V |2 -2

4 -4

6 -6

8 -8

12 12

16 -16

0.2V Veeo0.2V |01 |-0.1

LVCMOS18 |-0.3V [0.35 x Vg0 | 0.65 X Veeio | Veciot0.3 0.4V Veeio04V |2 -2

4 -4

6 -6

8 -8

12 |12
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3.2 DC M HE:

i Vi Vin VoL Vo-H lor M [l1gy M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS18 |-0.3V [0.35 x Veeo | 0.65 X Vegio | Veeot0.3 | 0.4V Voo 04V |16 |-16
0.2V Voeo0.2V |04 |-0.1
LVCMOS15 [-0.3V |0.35 x Vegio | 0.65 X Vegio | Vociot0.3 | 0.4V Veao-0.4V |2 2
4 -4
6 -6
8 -8
12 -12
0.2V Voeo0.2V |04 [-0.1
LVCMOS12 [-0.3V |0.35 x Vo | 0.65 X Vegio | Veoio+0.3 | 0.4V Voeo-04V |2 -2
4 -4
6 -6
8 -8
0.2V Veeo-02V 04 [-0.1
LVCMOS10 [-0.3  |0.35 x Vo | 0.65 X Voo | 1.1V 0.4V Voao-04V |2 -2
4 -4
PCI33 0.3V |03xVeeo |05xVeeo  |Veeot0.3 |04 Veeo  [09%xVeeo |15 |-05
SSTL33 | [-0.3V [Veer02V | Vegrt0.2V  |Vooot0.3 | Veeo/2-0.6 | Veeo/2+0.6 |8 -8
SSTL33 Il [-0.3V [Veer02V | Vegrt0.2V | Veoot0.3 | Veeo/2-0.8 | Veeo/2+0.8  [13.4 [-13.4
SSTL25 | |-0.3V |Vrer-0.15V | Vrert0.15V [ Vego+0.3 | Veco/2-0.61 | Veco/2+0.61 |8 -8
SSTL25 Il |-0.3V |Vagr-0.15V | Vrgrt0.15V | Vecot0.3 | Veeo/2-0.81 | Veeo/2+0.81 |13.4 |-13.4
SSTL18 | |-0.3V |Vrer-0.125V | Vagr+0.125V | Vacot0.3 | Veeo/2-0.47 | Veeo/2+0.47 |8 -8
SSTL18_ Il |-0.3V |Vrer-0.125V | Vagr+0.125V | Vecot0.3 | Veeo/2-0.6 | Veco/2+0.6  |13.4 |-13.4
SSTL15_ | [-0.3V |Vrer-0.1V | Vrert 0.1V [Veco+0.3 | Veco/2-0.175 | Veeo/2+0.175 | 8 -8
SSTL135 1 |03  |Veegr-0.09V |Vagrt0.09V |Vecot0.3 | Veeo/2-0.15 | Veco/2+0.15 |8 -8
SSTL12.1 |-0.3 |Vrer-0.1V | Veert01V  [Vego*0.3 [02xVeeo  |0.8xVeeo |01 [-0.1
HSTL18 | |-0.3V |Vegr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Voeo-0.40V |8 -8
HSTL18 Il |-0.3V |Vrgr-0.1V | Vegrt 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V 16 [-16
HSTL15 | |-0.3V |Vegr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTLA5 Il [-0.3V |Vregr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL12 | [-0.3V |Vegr-0.1V | Vrert 0.1V [Vegot0.3 [02xVeeo [0.8xVeeo |8 -8
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3.2 DC M HiE

Vi Vi Vs Vo loL M [ 1oy 1
i Min | Max Min Max (Max) (Min) (mA) [(mA)
HSUL12  |-0.3 |Vger0.13V |Vgeet 0.13V [Veeot0.3 [0.2xVeeo 08X Veeo |01 [-0.1
!

M[E— Bank 1A 10 540 DC HEIIFR # (£13% source M sink): [d—/> Bank i 10 fs B IR ARE KT
n*8mA, n F7ri% Bank #5] i 10 $& .

DS1105-1.0
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3.2 DC M HiE

3.2.5 4 I/O DC 5454

GWb5AS-138

#* 3-18 &4 I/O DC BB S $¥E (GW5AS-138)

BFR ik M S B |2E | BX (B
Viem 2a -t TPNGEENES Half the Sum of the |[0.05 1.8 v
Two Inputs
Vip Z4y%i N1 IR (Differential Input Difference Between |+100 |+350 |+600 |mV
Threshold) the Two Inputs
In % N\ HL I (Input Current) Power On or Power 20 pA
Off
Vob Z= F5 4 H LS (Output Voltage (Vop - Vo), R = 250 350 600 mV
Differential) 100Q
AVep Z2 15 H U AR AL YE [l (Change 50 mV
in VOD Between High and Low)
Vos it 2 (Output Voltage Offset) | (Vop + Vou)/2, Rr= [1.000 [1.250 [1.425 [V
100Q
AVos iy ARk (Change in VOS 50 mV
Between High and Low)
7
GWbHAS-25
& 3-19 =4 /O DC 54514 (GW5AS-25)
B ik i S B BB | BX (2
Viem ey U NGNS Half the Sum of the | 0.3 235 |V
Two Inputs
Vip Z i N1 1R (Differential Input Difference Between |[+100 [+350 [+600 [mV
Threshold) the Two Inputs
Iin i N HL I (Input Current) Power On or Power |- - 20 HA
Off
Vob Z A5 4 Y L (Output Voltage (Vop - Vom), R = 250 350 600 mV
Differential) 100Q
AVop FZERE R 1942 1k Y5l (Change - - 50 mV
in VOD Between High and Low)
Vos 1 %5 (Output Voltage Offset) | (Vop + Vom)/2, Rr= [1.125 [1.25 |1.375 |V
100Q
AVos i H ZE A5 4k (Change in VOS - - 50 mV
Between High and Low)
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3.2 DC M HE

B g MR RN BB | RX |2

IS %ELE% Eﬁjiﬁ VOD =0V WE%?@IEH%E - - 12 mA
%
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3 HA K 3.3 AC JFo=hsit

3.3 AC FFx4F1

3.3.1 CFU F<451¢
3% 3-20 CFU i FE&#
. Cc2/11 C1/10 s
AR iR ==Ev2
Min Max Min Max
tLUT4_CFU LUT4 ﬁﬁ 0.297 0.539 0.371 0.674 ns
tsr_cru B AL/ A B B A7 S I [R] 1.075 1.148 1.344 1.435 ns
tco cru B b 3 25 A7 B2 4 HH B 1) 0.200 0.230 0.250 0.288 ns
% 3-21 CFU M58
L £ AO b
AR A - B
Min Max
tLuTa cru LUT4 %EiR 0.297 0.539 ns
tsr_cru BALIE AT B FF A A 1.075 1.148 ns
tco_cru IR e 381) 23 A7 21 i L T[] 0.200 0.230 ns
3.3.2 BSRAM FF <4514
3R 3-22 BSRAM FiF&#
" Cc2/1 C1/10 n
AR iR B
Min Max [Min Max
tcoap_Bsram ) o 3815 Bt b/ 255040 i B (] 1.1 147 (1375 |1.838 [ns
(Clock to output from read address/data)
tcoor _BsRAM e 32 47 S 1 0.23 |0.326 [0.288 |0.408 |ns
(Clock to output from output register)

% 3-23 BSRAM R F&¥

. A0 N
&R ik : B
Min Max
tcoap BsraMm A A 1) 5 b b/ 4 B H st ) 1.1 1.47 ns
(Clock to output from read address/data)
tcoor_BsraM B} 4o 381) 23 A7 2 i o s [A) 0.23 0.326 |ns
(Clock to output from output register)
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3 AR 3.3 AC JF RA4¢1E
3.3.3 DSP <44
3% 3-24 DSP RIS
e C2/11 C1/10
AR iR B
Min Max Min Max
tcoir_psp N e 3] 4 N BT AF 2% R IR [R] 0.2 022 1024 1025 |ns
(Clock to output from input register)
tcorr_psp N B K B A7 A A I ) 0.06 (0.07 [0.07 [0.08 |ns
(Clock to output from pipeline register)
tcoor_psp N 1) 0 L BT A 2 TR R[] 0.03 0.04 |0.04 ]0.04 |[ns
(Clock to output from output register)
3 3-25 DSP B FF&#
e A0
B ik By
Min Max
tcoir_psp RS PN g L 0.2 0.22 ns
(Clock to output from input register)
tcopr_psp IR B K 7 A7 2 A I T 0.06 0.07 ns
(Clock to output from pipeline register)
tcoor _psp RF e 214 HY 2 A7 2% R[] 0.03 0.04 ns
(Clock to output from output register)
3.3.4 Gearbox 7 x<$514
%% 3-26 Gearbox I &
B ik RAE Bl
FMAXppr 1:2 Gearbox i\ 10 Ok 47 % 400 Mbps
FMAX pesa 1:4 Gearbox ¥\ 10 fx K B AT 3R 800 Mbps
FMAX pesy 1:8/1:10 Gearbox #ij \ 10 i kAT R 1500 Mbps
FMAX pes1a 1:14 Gearbox #i A 10 i KHATIHR 1500 Mbps
FMAXpess 1:16 Gearbox i\ 10 & KHATHEE 1500 Mbps
FMAX pess2 1:32 Gearbox fii \ 10 i K5 {7380 % 1500 Mbps
FMAXoppr 2:1Gearbox #ir it 10 5 K HATH % 400 Mbps
FMAXosera 4:1 Gearbox #irth 10 K H 47 d% 800 Mbps
FMAXosgry 8:1/10:1 Gearbox #irth 10 & K H 17 % 1500 Mbps
FMAXosery 8:1/10:1 Gearbox it 10 £ K HATH 1500 Mbps
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3 AR 3.3 AC JFRFsfE
B fak mAE By
FMAXoser1s 16:1 Gearbox %t 10 i KHATIH R 1500 Mbps
3.3.5 F AR Rz AR I K H
& 3-27 i B $hiR3% B8 I X it
B s &/\ME HAE RAE
fuax I B4R 3% 4 4 AR (0°C ~ + 85°C) 199.5 MHz 210MHz 220.5MHz
I B 9IR 3 4% i L 491% (-40°C ~ +100°C) 189 MHz 210MHz 231MHz
fuax B Bh iR 7 2 i HH A (-40°C ~ 125°C) 189 MHz 210MHz 231MHz
tor it IsH4f Duty Cycle - 50% -
3.3.6 PLL FF &4tk
% 3-28 PLL FF &4
EE LR
S EiE:pu B (&E
c2/11 C1/10
Finmax Maximum Input Clock Frequency 800 800 MHz
Finmin Minimum Input Clock Frequency 19 19 MHz
Feromax Maximum Frequency at the Phase Frequency [400 400 MHz
Detector
Feromin Minimum Frequency at the Phase Frequency |19 19 MHz
Detector
FiNuITTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
FinouTy Minimum Allowable Input Duty Cycle: 19-49 25 25 %
MHz
Minimum Allowable Input Duty Cycle: 50-199 |30 30 %
MHz
Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fyvcomin Minimum PLL VCO Frequency 800 800 MHz
Fyvcomax Maximum PLL VCO Frequency 1600 1600 MHz
Few Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
TstatrraorrseT | Static Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer ced ek | PLL Output cycle-cycle Jitter Thru <300 <300 ps Bl
HCLK=100MHz
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3 HA K 3.3 AC JFo=dsit

e REFR N .
¥ iU By |&E
C2/I1 C1/10
Tyrrer_ccy_Hewk | PLL Output cycle-cycle Jitter Thru HCLK <30 <30 mul
<100MHz
PLL OQutput cycle-cycle Jitter Thru PCLK <400 <400 ps
2100MHz
PLL Output cycle-cycle Jitter Thru PCLK <40 <40 muUl
<100MHz
Tyrrer_py_pcik | PLL Output period Jitter Thru HCLK2100MHz [ <300 <300 ps
PLL Output period Jitter Thru HCLK <100MHz | <30 <30 mul
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
PLL Output period Jitter Thru PCLK <100MHz | <40 <40 mul
ToutouTy PLL Output Clock Duty Cycle Precision <50 <50 muUl (11, 14]
TLockmax PLL Maximum Lock Time 1 1 ms
Foutmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz [@
TexTFDVAR External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwinpuLsE Minimum Reset Pulse Width 10 10 ns
3% 3-29 PLL FF< 4514
. e REFR N .
¥ iU B #2iE
A0
Finmax Maximum Input Clock Frequency 800 MHz
Finvin Minimum Input Clock Frequency 19 MHz
Feromax Maximum Frequency at the Phase Frequency Detector | 400 MHz
Feromin Minimum Frequency at the Phase Frequency Detector | 19 MHz
FinuiTTER Maximum Input Clock Period Jitter < 20% of clock input period or
1 ns Max
FinouTy Minimum Allowable Input Duty Cycle: 19-49 MHz 25 %
Minimum Allowable Input Duty Cycle: 50-199 MHz 30 %
Minimum Allowable Input Duty Cycle: 200-399 MHz 35 %
Fycomin Minimum PLL VCO Frequency 800 MHz
Fyvcomax Maximum PLL VCO Frequency 1600 MHz
Few Low PLL Bandwidth at Typical 1 MHz
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3 AR 3.4 MIPI D-PHY JF 55tk
S ik Bl pid
A0
Faw High PLL Bandwidth at Typical 4 MHz
TstatrraorrseT | Static Phase Offset of the PLL Outputs +/- 50 ps
Turrer ced Heik | PLL Output cycle-cycle Jitter Thru HCLK=100MHz <300 ps 3]
PLL Output cycle-cycle Jitter Thru HCLK <100MHz <30 muUl
PLL Output cycle-cycle Jitter Thru PCLK =2100MHz <400 ps
PLL Output cycle-cycle Jitter Thru PCLK <100MHz <40 muUl
Tyrrer py_pcik | PLL Output period Jitter Thru HCLK=2100MHz <300 ps
PLL Output period Jitter Thru HCLK <100MHz <30 muUl
PLL Output period Jitter Thru PCLK 2100MHz <400 ps
PLL Output period Jitter Thru PCLK <100MHz <40 muUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 mUlI (1,141
TLockmax PLL Maximum Lock Time 1 ms
Foutmax PLL Maximum Output Frequency 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 MHz 2
TexTrDVAR External Clock Feedback Variation < 20% of clock input
period or 1 ns Max
RSTwminpuULSE Minimum Reset Pulse Width 10 ns
!
o UNZ B 5L T BB B 45 2
o P11 F| Cascade #iUHT, £ > Divider 7] LA 5 A3 2 EAK (1 4 H A%
o Bl 34 2 AN FROVEAR G, 12 A B 2 TR 3430 (1 iR A i AU
o M ESH 10 LK) duty cycle #5435 Clock Tree HI40 o
3.4 MIPI D-PHY Fx4¥i4
3 3-30 MIPI D-PHY RX FF <%
REFR |[FH Fmin(B2 2B [F) |Fmax(#AHE) |$A
c2/11 - - 25 Gbps
C1/10 - - 25 Gbps
A0 - - 2.5 Gbps
% 3-31 MIPI D-PHY TX FF<45%
REFR | FH Fmin(B28H %) |Fmax(BEBE) | B
c2/11 - - 25 Gbps
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3 HAHRE 3.5 YmFeiE O FAniE

REFR | FH Fmin(B2RIEE[E) |Fmax(BBBE) | B
C1/10 - - 2.5 Gbps
AOQ - - 2.5 Gbps

3.5 dRiEfE OB iRt

GW5AS %% FPGA 7= i 2 Fit GowinCONFIG Bt & #5.: SSPI. MSPI. Master
CPU. Slave CPU. Master SERIAL. Slave SERIAL 2} PCle. V4%t kHES %
GW5AS %% FPGA 7= i 2 Fit GowinCONFIG At & #5.: SSPI. MSPI. Master
CPU. Slave CPU. Master SERIAL. Slave SERIAL, VEA#%EHES %
UG704, Arora V 138K & 75K FPGA /= 1in 45 F2 1 & F A
UG718, Arora V 60K FPGA /=15 %4 F2HE & F
UG720, Arora V 15K FPGA /=15 %@ F2HE & - F
UG714, Arora V 25K FPGA /=15 %4 F2HE & - F
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http://cdn.gowinsemi.com.cn/UG704.pdf
http://cdn.gowinsemi.com.cn/UG718.pdf
http://cdn.gowinsemi.com.cn/UG720.pdf
http://cdn.gowinsemi.com.cn/UG720.pdf

4 BT IRER 4.1 B4

4 I BRER

4.1 B3

4-1 SR ERGI-ES
GWXXX - XX X XXXXXX ES

Product Series — - Optional Suffix
ES Engineering Sample
GW5AS
— Package Type
Core Supply Voltage UG256 (UBGA256, 0.8mm)

Logic Density
25: 23.04K LUTs

4-2 BB R T EREI-Production
GWXXX - XX X XXXXXX  CX/IX

Product Series ———
GW5AS Grade
C Commercial
| Industrial
Speed
C1/10 Slowest
Core Supply Voltage ———
LV: 0.9V / 1.0V C2/I1 Fastest
EV:1.2V Package Type
UG256 (UBGA256, 0.8mm)
Logic Density UG324A(UBGA324A, 0.8mm)

25: 23.04K LUTs

!
o KT VRN EIHERM KE WHEE S 1.2 /7 15 B A4
o AL B AE 0 1) /N # g (LittleBee) S M &A1 MR BR 5 Ik s 13 BEAN TR
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4 BTG R 4.2 BB UR ]

o i e AR FHObRARIN, W1 C1/10, C2/11 5. 308 7 fifiide R W& DM brifE,  Fir CAE— 5 A AT BAIF]
S35 A2 AL R (DA R LR B (C)e TSR f i i EE 100°C,  Fi 2R fi T 85°C,  filf LAIE] — it A e we L. 2%
N A R A 2, AE TSN TR RN A 1

4.2 SR ARG
B 2 S S P R E ) T B L, RO 4-3 .
43 B EHEATR R

o o
Part Number!" —— XXXXXXXXXX
Part Number —— XXXXX XXXXXXXXXX XXXX Part Number¥! > XXXXX XXXXX
Date Code ——»>YYWWXXXX Date Code — 1 YYWWXXXX
Lot Number —p>LLLLLLLLL Lot Number — > LLLLLLLLL

pel]
M KA R —47 558 4738 “Part Number”.
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5 T ATt 51 FMAE

D x7x5m

51 FRAE

GW5AS %741 FPGA 7= i Bl F M B =2 5k GW5SAS 2751 FPGA 7= i 144k
B PERBEIEGE R, WEERANH. BRI ST ER, WP E T e =
Sk GW5AS %71 FPGA F=itdsit, A B T2 His T R AFH .

5.2 HHX3CH

I B 5 = = 2 SRR www.gowinsemi.com.cn BT LA R #. #E LU T A SE SCRY:
o UG714, Arora V 25K FPGA /=/f3 4 FEH & T}
o UG704, Arora V 138K FPGA /=43 4 FZH B T/
o UG1106, GW5AS %71 FPGA /7/ii 1 #-5 & I F
o UG1116, GW5AS 74l FPGA /=43 [ FE 515 -F FHF
o UG1115, GW5AS-25 #1} Pinout F/if
e UG1107, GW5AS-138 #14 Pinout F

5.3 Ri&. FER§iE

R 5-1 A TART WA HBLAR AR . il T8 LA R o
& 5-1 Rif. 4EHEIE

RiE. F5BEIE 7 aX

ADC Analog to Digital Converter M e 3

AER Advanced Error Reporting R R

ALU Arithmetic Logic Unit HARZ I
BSRAM Block Static Random Access Memory HURF S BENLAT i 25
CFU Configurable Function Unit Gl RV ST
CLS Configurable Logic Section CINGN RV
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http://cdn.gowinsemi.com.cn/UG714.pdf
http://cdn.gowinsemi.com.cn/UG704.pdf
http://cdn.gowinsemi.com.cn/UG1106.pdf
http://cdn.gowinsemi.com.cn/UG1116.pdf
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5 KT ARFM 5.3 RiE. 4ingiE

ANiE. GEBEIE = ax

CMSER Configuration Memory Soft Error Recovery e B N A SR IR IR
CRU Configurable Routing Unit AR T

csl Camera Serial Interface RATIRAR L3N
CTC Clock Tolerance Compensation e 2% 22 M

CTLE Continuous Time Linear Equalizer TS (] 26 PR3 i A
DCS Dynamic Clock Selector A G PEA%
DFF D Flip-flop D fil & 7%

DNA Device Identifier BEEARIRAT

DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DSl Display Serial Interface AT EREEN

DSP Digital Signal Processing NG E Ry IS

ECC Error Correction Code LT

ECRC End-to-End Cyclic Redundancy Check ity 2) 3 7 P TU AR AL B
ESD Electro-Static Discharge N GEl

FIFO First In First Out Jeidk e th

FPG FCPBGA FCPBGA #3&
FPGA Field Programmable Gate Array W7 AT w1 R
GCLK Global Clock ESdalE

GPIO Gowin Programmable 10 Gowin R 4 218 FH & I
GSR Global Set/Reset 4 Ry AL AL
HCLK High Speed Clock T B B

OB Input/Output Block A N i HA AR

LUT Look-up Table K

LW Long Wire K2k

mDRP Mini Dynamic Re-Program Port T B2 P2 R iy 11
MIPI Mobile Industry Processor Interface BT b Ab B 2R 1
OTP One Time Programmable — W] g R

PLL Phase-locked Loop BUAHIA

REG Register A

SDP Semi Dual Port 16K BSRAM 16K £ X5 1 BSRAM
SP Single Port 16K BSRAM 16K .35 1 BSRAM
SSRAM Shadow Static Random Access Memory A3 AT S ER A BE AT it
TDM Time Division Multiplexing w2 H

DS1105-1.0 66(67)




5 KTATM 5.4 BORSCHE 5 R

54 BARTESERMR

m o RS AR O AL EOR S, A R T A AR AR B I BRI, T ERR S AR
R

Mk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391

DS1105-1.0 67(67)



http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

GOWINSE

BEREB EH KX




	版本信息
	目录
	图目录
	表目录
	产品概述
	1.1 特性概述
	1.2 产品信息列表

	结构介绍
	2.1 结构框图
	2.2 可配置功能单元
	2.3 输入输出模块
	2.3.1 I/O电平标准
	GW5AS-25
	GW5AS-138

	2.3.2 I/O逻辑
	延迟模块
	I/O寄存器
	串并转换器DES及并串转换器SER模块

	2.3.3 I/O逻辑工作模式

	2.4 块状静态随机存储器模块
	2.4.1 简介
	2.4.2 存储器配置模式
	2.4.3 ECC

	2.5 数字信号处理模块
	2.5.1 前加器
	2.5.2 乘法器
	2.5.3 算术逻辑单元
	2.5.4 操作模式

	2.6 Cortex-M4系统(GW5AS-25)
	2.6.1 特性
	2.6.2 功能框图

	2.7 RiscV AE350_SOC(GW5AS-138)
	2.7.1 主要特性

	2.8 ADC
	2.8.1 ADC

	2.9 MIPI D-PHY
	2.9.1 硬核MIPI D-PHY
	2.9.2 GPIO支持MIPI D-PHY RX/TX

	2.10 时钟
	2.10.1 全局时钟
	2.10.2 高速时钟
	2.10.3 锁相环
	2.10.4 DDR存储器接口时钟管理DQS
	2.10.5 长线

	2.11 全局复置位
	2.12 编程配置
	2.12.1 背景升级
	2.12.2 比特流文件加密和安全位设置
	2.12.3 SEU Handler
	2.12.4 OTP

	2.13 片内时钟振荡器

	电气特性
	3.1 工作条件
	3.1.1 绝对最大范围
	GW5AS-138
	GW5AS-25

	3.1.2 推荐工作范围
	GW5AS-138
	GW5AS-25

	3.1.3 电源上升斜率
	3.1.4 热插拔特性
	3.1.5 POR特性
	GW5AS-138
	GW5AS-25

	3.1.6 ESD性能

	3.2 DC电气特性
	3.2.1 推荐工作范围的DC电气特性
	GW5AS-138
	GW5AS-25

	3.2.2 静态电流
	GW5AS-138
	GW5AS-25

	3.2.3 I/O推荐工作条件
	3.2.4 单端I/O DC电气特性
	GW5AS-138
	GW5AS-25

	3.2.5 差分I/O DC电气特性
	GW5AS-138
	GW5AS-25


	3.3 AC开关特性
	3.3.1 CFU开关特性
	3.3.2 BSRAM开关特性
	3.3.3 DSP开关特性
	3.3.4 Gearbox开关特性
	3.3.5 片内时钟振荡器开关特性
	3.3.6 PLL开关特性

	3.4 MIPI D-PHY开关特性
	3.5 编程接口时序标准

	器件订货信息
	4.1 器件命名
	4.2 器件封装标识示例

	关于本手册
	5.1 手册内容
	5.2 相关文档
	5.3 术语、缩略语
	5.4 技术支持与反馈


