GOWINSS

HEEEE BH KRk

Arora V 15K FPGA = &&

#

i

it

DS1118-1.0, 2024-06-14



B © 2024 " AETESHRBRBARAR

GOWINEZ. GOWIN. W. GOWINSEMI, BE. R /NEE  ltfleBee Aror-V,

GowinSynthesis , GoBT 1dge 31 7 i 2 - SR RHL B A IR A FRE M RIBR, AT
B HEAE TR bS, HPrA BRI E I . REA QRS mVFA], AR AL N
AFE BT Zh) BRSO N B A, RS DR A AL 4k

"R=FER

AT AR FARATRR =B VF ], FFR ARz, sBAERIE e 5 s e 7 g% TR
T RIR P BF AT o Bz SRR i B B 2 S A R A I SR 24k, b 3k
MEARAAE PR B EARE R T . @ SR a2 SR I A/ SUE R AEAE ]
PR B 7 R PELOR AL A0 77 ot AR 8 P P S 1k O A AT B AL, BB B B R
W BRI SRS, AEEGR. WP P& 3 By R E AR
B TEAN e BEAEA KA A BAREEHSUE, miz 2 SRR B B OO AR AR T A A I BUR],
HATATIEN . 5z AR X X B8 SRS HEAT I I 10 B



RAER

H 3]

A

Wi

2024/06/14

1.0

Preliminary it A,




H 3x

= 5T i
3 ;T iv
S -3 = 5 SRR v
I Y 7 1
1 FFEERIEIR (..ooceeeeee ettt 1
1.2 FREB I FINZZ oottt 3
1.3 BFEIE IR oottt 4
A A 1 o2 R 6
2.0 BEFIHEIE oottt 6
2.2 PSRAM ....ooviieeeeee ettt ettt 10
2.3 NOR FIBSN ..ottt ne et n s n et sen e n e an s, 11
2.4 T B T AE B TT oveveeeeceeeeeeee ettt ettt ettt ettt en ettt ettt eaeae 12
2.5 BANFAHIELR Lottt 12
2.5 0 1O HL T BRHE ..ottt ettt 14
252 WO FBHR ..ottt 19
2.5.3 WO IBHETAEREIN (oo 21
2.6 HUREFSBFENLIEME BB oo, 21
28,1 THID ettt ettt ettt n s, 21
2.6.2 AFAEBICL BTN oo 22
2.6.3 AFME A B T BT L oottt 23
284 ECC oottt 24
2.6.5 FHEHEIAEIT B oottt sttt 24
2.8.6 A1 EEAE vovoeeeeeeeeee ettt 25
2.6.7 BSRAM FEAERETR ..o, 25
2.6.8 IFEIE IR ..ottt 26
2.7 BUFAETAEFEBEEL Lottt 28
A T 0 1S OO RRPRRRTR 28
2.7.2 DSP LIE oottt 29
2.8 Gigabit TrANSCEIVEIS ...ttt e e et e e e e e e et b e eaaaaeeaaas 30

DS1118-1.0




H 3x

2.9 PCI EXPress (PCle) CoONtrollEr........coueeiiiiiiiii ettt 31
240 MIPID-PHY ..ottt n s n e an e, 32
2.10.1 FEAZ MIPID-PHY L..oooiieeeeeceeeeee ettt n s n e, 32
2.10.2 GPIO F#F MIPI D-PHY RX/TX (MIPI1O).......cuviveeeeeeeeeeeeeeeeeeeeseeeenee s seeeenn e, 33
24T MIPLC-PHY oottt n st nan s en e, 34
2011 L MIPL C-PHY ..ot et n s n s n e, 34
2.11.2 GPIO 32 MIPI C-PHY RX/TX (MIPI1O) c...oveivieeeeeeeeeeeeeeeeeeeeeeeee e enen e, 34
2A2ADC .ottt ettt 35
203 BT oottt ettt en e, 36
b T By 1 OO 36
2.13.2 FEEIT B .ottt ettt n e, 36
2133 BIHIFE oottt 37
2.13.4 DDR FEA# 2335 I B DQS oo, 38
2.13.5 KZE oottt ettt 38
204 AR AL oottt 38
215 GRFRIC B oottt ettt ettt n s, 38
216 F IR T B ettt 40
R e 41
Bu A o 41
A ZEXFERTEF oot 41
R I B (= - [T TU TR 42
343 HEJH ETFRITR Lottt 42
B4 BUTHEETE oo 43
B A5 POR ML .ottt 43
B2 ESD EBE oottt ettt 43
B.3DC HLAFFME oot 44
3.3.1 HHEFELAETERIN DC HLAEENE (oo 44
B.3.2 B A I cveeeeee ettt ettt ettt 45
B.3.3 1O HEFE LAEZEME oottt 45
3.3.4 B /O DC HLAEEE covoeeeeeeeeeeeeeee s 46
3.3.5 ZE43 1O DC L EFIE .ot 48
B4 AC TF TN oottt nans 49
3.4.1 GearDOX TF AN ..ottt 49
3.4.2 RIS B TT AN oo 49
I o I e S OO 50
3.5 Gigabit TransCeIVEr HFME.........cceeieeeceeee ettt 51
3.5.1 Gigabit Transceiver DC RFIE ........ovcieeeceeceeeeeeee e, 51




H 3x

3.5.2 Gigabit Transceiver JFIAFIE ...o.ooveececccccc e 51
3.6 ZRFEAE LTI FFHRIE ©ovoviveiiecetetee ettt 52
R A =7 SO OO 53
B BIERT A oottt 53
4.2 BEAEBEPIEBRTRTRB coovvivireieieieee et 55
B R T AR I oo, 56
B T P R oottt 56
B.2 FHIE MY oottt 56
5.3 ARAB . ZBMEIE ©ooveieeeeeeieee ettt 56
5.4 FERTIFIG I oottt 58
DS1118-1.0




KBS

BB %

B 2-1 GEFIRE TR T C GWBAT-15) oottt 6

B 2-2 ZEFIRE SR T C GWBART-15) o, 7

B 2-3 ZEFIRE SR T C GWBANT-T5) o, 7

2-4 MR IRTE ] ( GWBANRT-15) oottt 8

2-5 CFU ZEHITREEIE] oottt an s 12
2-6 1OB ZE MR BEIE] oottt an s 13
2-7 Arora V 15K FPGA 721 1/0 Bank 3 A N BB coveeeeeeee e 14
B 2-8 1/O T8 A TR T L ettt ettt ettt 19
B 2-9 1/O TR AT T L ettt ettt ettt ettt 19
2-10 IODELAY TREE B oottt n st s e esen s enn e 20
2-11 1O ZEAEBETREE I oottt 20
P 2-12 B Py 1 R0 RS AR K AR T, 25
B 2-13 FHOZHFBIE TR .ottt 27
B 2-14 B2 E IF BTN .ottt 27
B 2-15 B TIIF B IN Lottt 28
P 2-16 Gigabit Transceiver A5 FIZR B ..o 31
K] 2-17 Arora V 15K FPGA 7= Sl A ZEUR ©..vvieieiececc et 36
B 2-18 HOLK TR EE I oottt s et en s enanannnees 37
B 41 BT B TTITRBIES 1ottt 53
R A A e o oo (U111 12 NSRRI 53
B 4-3 B PEETEFRTRIR T oottt 55

DS1118-1.0 iv




RHX

FEFR

G B I = 1 OO 3

T2 BEEHBLTEIUZE oottt ettt ettt ettt ettt 4

F 1-3 GWSBART-15 Z3EEFEAB L oottt 4

e 1-4 GWSBAT-15 Z3PEBFBEE L oottt 5

e 1-5 GWSBANT-15 ZIEEIEMZEEL (oot 5

2 1-6 GWSBANRT-15 2B AE IR ottt 5

# 2-1 Arora V 15K FPGA 7= i SCHRFI T 1/O ZRBY R BB FIIRTLE oo 15
F 2-2 Arora V 15K FPGA 7= i TR 1/O SR R BB FIIRTLE oo 17
22 2-3IODELAY FUIEIR B ..ot eee et 20
F 2-4 Arora V 15K FPGA 7= i SCHF IR IEIFFER EEZR e 21
F2 2-B AFAERRTCE T oo sttt en e, 22
2 2-6 XU BB S BE B FEILELHZR oo 23
2 2-7 DA IR TR S B TE FETC B TUZR oo, 24
% 2-8 7y ECC MM P X M AR FEFEBCE FUZR oo 24
& 2-9 BB IRBE B BT oottt 26
FE 31 ZXF I RTEFE ottt 41
B i I (= BT 42
22 33 HITE L TFRIZR ottt 42
B B4 BT oottt 43
ZE B-5POR HIIEB L ..ottt 43
22 3-8 GWSAT ESD = HBM ..ottt nae e, 43
22 3-7 GWSAT ESD — CDM ..ottt 43
e 3-8 HEFE TAETE RPN DC HLAUEETE coveeeee e 44
FE B0 AT HLTI vttt ettt n sttt ettt ettt ettt 45
B I [ N VO I 3 B =5 L OO 45
2 311 B35 11O DC HE TN oottt 46
2 312 253 1O DC L TEFNE oottt 48
2 313 GRAMDOX S T I oo ettt 49
B o U B S L R TR A OO 49

DS1118-1.0 \




RH¥

FE 315 PLL FFIREEME vttt 50
& 3-16 Gigabit Transceiver DC FFE ... ..ottt 51
317 R BB AL IRETE oot 51
FE BT PLL AEIE 1ottt 52
FE3-19 BT BITFIINE oo 52
78 3-20 PLL BIUERFTAITETL .vovovovveereteieieise ettt 52
FE BT ARIE . BBV (oot 56

DS1118-1.0

vi




DS1118-1.0

fiti 4%

- RGO R, DXL
vy 1 Je it

- RS {ERE
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SerDes H & XX, LI 10G
DL I 45 22 i B i 1

177 bR 1.1 RRPEMEIA
| | \
1 A
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o CHERBRMBARESHINLL T RS 4 T |
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1.1 FpHENER
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(MIPI'1O)

GPIO % #; MIPI D-PHY RX/TX
(MIPI 10)

- GPIO AJfZ &y MIPI DSI #
MIPI CSI-2 RX/TX 284411

- MIPI s 5 HUlE ik
2.0Gbps

A SRR T M E DSP A

T RE 5 T AL B RE 7

- WH27x18. 12x12 % 27
x 36 1 i Feikia BAN 48 fif
EIIE

- R RVRES

- R ERK L N 55 T
A

- HTEE LB A T e

- CERWIERAL AR

% E; DSP Lite #ih

- YTH8x4. 10x6 & 12x
12 5o a8

- 24-bit FIEAZEIZE RIT

- R ARSI

- W8 x4 FILEBAMI0X6
ey 2 i3 AN B sh e

- T RRTRK AN 55
IIRE

LK Th#E ADC

GWS5ART-15 / GW5ANRT-15 4£
Ji% PSRAM 17fif it

GW5ANT-15 / GW5ANRT-15 £:
B NOR FLASH {745 Fr

YRFZ R /O AR

- RN T 2RI I

- FHF2mA. 4mA. 6mA.
8mA. 12mA. 16mA ZIKZ5)
Ae

- XA 11O SRS Bus
Keeper. _EHi/ T FH K&
Open Drain % H % 77

- SCRRREIR

16 M2 Rl e, 2 e

PLL. 2 /&yt g

MIPI D-PHY, MIPI C-PHY, PLL

J% ADC B SCRFIAL 578 -9

a1 (mDRP)

R R R4 Al 4e e

TR . I Thae

AR B R

- XFJTAG R B

- ¥ GowinConfig it &
#i: SSPI. MSPI. Slave
CPU. Slave SERIAL }%
PCle

- XH JTAG. SSPI#ER HE
Y2 SPI Flash, HAfh#i=
Al R 1P # 7 s
SPI Flash

- XFEEASR

—  SCFRECRRRUCR s AL 2 4
A&

- HRERENARERKE
(CMSER)

- 3ZFF OTP, ®AASfFAME—
() 64 fi7 DNA #5iH
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1.2 FmERII%R
# 11 FmERIIR
2o GW5AT-15 GWS5ART-15 GW5ANT-15 GW5ANRT-15
W IL(LUT4) | 15120 15120 15120 15120
w74 (REG) 15120 15120 15120 15120
oA 2 A B L
yeRiiE s 118.125 118.125 118.125 118.125
SSRAM(Kb)
PR A BEH LA
s 630 630 630 630
BSRAM(Kb)
PUIRFASBENLAF
fitige 2 H 35 35 35 35
BSRAM()
2 (CM9O0P
PSRAM(H) B 1 EMG132I)3) B 1
BRI
PSRAM(bits) | o4M B 04M
NOR Flash
(bits) B B &M &M
DSP (27-bit x
18-bit) 28 28 28 28
DSP Lite 12 12 12 12
% 2 BOHTER
(PLLs) 2 2 2 2
4 Ry e 16 16 16 16
A I 2 2 2 2
Transceiversi? | 4 4 4 4
Transceivers i# | 270Mbps- 270Mbps- 270Mbps- 270Mbps-
B3 12.5Gbps 12.5Gbps 12.5Gbps 12.5Gbps
1, 1, 1, 1,
PCle3.0 f#if% x1, x2, x4 PCle | x1, x2, x4 PCle | x1, x2, x4 PCle | x1, x2, x4 PCle
3.0 3.0 3.0 3.0
LVDS Gbps 1.25 1.25 1.25 1.25
2.5Gbps 2.5Gbps 2.5Gbps 2.5Gbps
MIPI D-PHY fi# | (RX/TX), (RX/TX), (RX/TX), (RX/TX),
¥ 4 HHRimiE, 4 HHRImiE, 4 HHfEiniE, 4 HHfEiniE,
1 I EIE 1 I ppiEIE 1 I ppiEiE 1 I ppiEiE
2.5Gsps 2.5Gsps 2.5Gsps 2.5Gsps
MIPI C-PHY fi# | (=5.75Gbps,RX | (=5.75Gbps,RX | (=5.75Gbps,RX | (=5.75Gbps,RX
¥ ITX), ITX), ITX), ITX),
3 = BRIEIE | 3 =4 AdEEIE | 3 =4 BuREE | 3 =4 HuliEiE
ADC 1 1 1 1

DS1118-1.0
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17 itk 1.3 HREREBVIE
e GW5AT-15 GW5ART-15 GWS5ANT-15 GWS5ANRT-15
GPIOBank %t |4 4 4 4
&K GPIO #([® | 53 53 53 53
¥ H & 0.9v/1.0vH 0.9v/1.0VvH4 0.9v/1.0vi4 0.9v/1.0vH

!
o UAEHRIZFHNHEIYEAE, HLARKE.
o RERFHETIFN Transceiver IEAR[E, HAARKE.
o DI K GPIO #RIERHAEAFZHERBIMIERL TATLUIRHEARK GPIO HE.
BHHRPATHANERAR /IO HE2ESER 1-3. k14, £ 1-5 K%K 1-6.
WEEY Vee £ 0.9V, 1.0V S1EMINEE.
13ﬁ§huﬂ$
+ 12 REMLIFTEIIR
ESp e Memory 27 | K& LB
CM90oP GW5ART-15 PSRAM 128Mb 16 bits
GW5ART-15 PSRAM 64Mb 8 bits
MG132P | GW5ANRT-15 PSRAM 64Mb 8 bits
GW5ANRT-15 Flash 8Mb 1 bit
MG132 GW5ANT-15 Flash 8Mb 1 bit
£ 1-3 GW5ART-15 S ER
ESp GW5ART-15
meE RS | |HE o MIPI
S " Transce @ MIPI
e y _ .
%;F/ %?I: %JZE (mm) (mm) (True LVDS '|VerS[1] D‘PHY ﬁ%*‘z C PHY ﬁ%
Pair) %
Wi 53 RX/TX
CM90P | CM Bc;;]ed 05 | 2g X 123 (11) 4 4 BRmIE, |-
' 1 Wl iE
MG132 | MBG | Wi RX/TX RX/TX
D A Bo'fd 05 |8x8  38(18) 4 4 ByEmiE, | 3=4M
1 WEPIEIE | JREE
pa

MMBGA #f % Transceivers BIIR R &SI LUAE] 10.3125 Gbps, HiERFERT 8
Gbps B, AR EEE, A XFERAA.

DS1118-1.0 4(58)




1.3 HARE R IR

%= 14 GW5AT-15 BHHERER

i GW5AT-15
meE RSP | |#P o MIPI
S e Transce | MIPI
7 1| HE X -
4 RA | HE | (mm) | (mm) | (True LVDS | [ ool | p.pHy @z | OPHY
Pair) %
. RX/TX RX/TX
MG132 ",\('BG \évc;:]ed 05 |8x8 | 53(25) 4 4 ByEmiE, | 3=
1 BPRhEE | PRl
E!
MMBGA %%+ Transceivers BIRZE = 7] LA ZE] 10.3125 Gbps, HiRZFEET 8
Gbps B, RE#FiR LB, FXEFSRAA .
£ 1-5 GW5ANT-15 S EER
i GW5ANT-15
EE RS | HPE o MIPI
5 e Transce | MIPI
7 | H -
£ KA | HE | (mm) | (mm) | (True LVDS | [ ool | p.pHy @z | CPHY
Pair) %
. RX/TX RX/TX
MG132 "X'BG \é\gfd 05 |8x8 | 47(22) 4 4 ByEmE, |3 4N=4%M
1 WEhEIE | PR
!
MMBGA 3 Transceivers BUIRZE &= A LUAE] 10.3125 Gbps, HiRZFET 8
Gbps B, RE#FHiR EEE, FXEFSRAA .
72 1-6 GW5ANRT-15 HHHEER
& GW5ANRT-15
HE | RSF | |#P o MIPI
. Transce @ MIPI
1 K 7 -
£ KA g (mm) | (Mm) |(TrueLVDS | oo | pophy g | CPHY
Pair) %
. RX/TX RX/TX
'\P/'G132 XBG \E’;V(;;ed 05 | 8x8 | 32(15) 4 4 FuEimiE, | 3=
1 WehEE | PR
E!
MTMBGA 3 Transceivers BIEFE &= AT LUAEF] 10.3125 Gbps, HiRFEEET 8
Gbps B, REFiR LB, FXHFERAA .
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2.1 GERAE

2.1 ZHEE

2-1 192 ~EE ( GW5AT-15)

| Gigabhit Transceiver Bank
Qz
} 5 CFU CFU CFU CFU CFU CFU
T
CFU CFU CFU CFU CFU CFU
Block SRAM
3
CFU CFU CFU CFU CFU CFU
DSP
=
oll™ CFU CFU CFU CFU CFU CFU
@
LI Block SRAM
o CFU CFU CFU CFU CFU CFU
5 =
o=
T PLL
o8 | | 108

DS1118-1.0

—_————,—,————— — —

3

R 4R

<«— Gigabit Transceiver Bank———»
CFU

————— 1 CFU

| Block SRAM

| CFU

| DSP

[ CFU

|

|

|

|

T

—>

Block SRAM
CFU
DSP
————— CFU
CFU
<— /O Bankl & 2 & Config & OSC —>»

4—: ¥ ® €>uegol ®ueg IdIN
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2.1 SEFHERE

DS1118-1.0

& 2-2 &2 ~EE ( GW5ART-15)

| Gigabhit Transceiver Bank
Qz
} = CFU CFU CFU CFU CFU CFU
T
CFU CFU CFU CFU CFU CFU
Block SRAM
3
CFU CFU CFU CFU CFU CFU
DSP
iy
oll™ CFU CFU CFU CFU CFU CFU
los}
L Block SRAM
o CFU CFU CFU CFU CFU CFU
5 =
o=
T PLL
[ o8 || 0B

2-3 192 ~EE ( GW5ANT-15)

| Gigabit Transceiver Bank
Cz
g = CFU CFU CFU CFU CFU CFU
>
CFU CFU CFU CFU CFU CFU
Block SRAM
2
CFU CFU CFU CFU CFU CFU
DSP
e
oll ™ CFU CFU CFU CFU CFU CFU
vs)
L Block SRAM
o CFU CFU CFU CFU CFU CFU
o <
T
3 PLL
o || 0B

—_—————————— —

3

—_———,——————— —

5

<«——Gigabit Transceiver Bank——»
CFU

————— B CFU

| Block SRAM

| CFU

| DSP

[ CFU

|

|

|

|

T

—>

Block SRAM
CFU
DSP
————— CFU
CFU

4—: ¥ ® €>uegol ®ueg IdIN

<— /O Bankl & 2 & Config & OSC —>»

4

PSRAM

<«——Gigabhit Transceiver Bank——>
CFU

————— 1 CFU

| Block SRAM

| CFU

; DSP

[ CFU

T

|

|

]

|

T

—>

Block SRAM
CFU
DSP
————— CFU
CFU

4—: ¥ %® €>uegol ®ueg IdIN

<— |/O Bankl & 2 & Config & OSC —>»

§

NOR Hash
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2.1 SERIHER

DS1118-1.0

& 2-4 12 REE ( GW5ANRT-15)

| Gigabhit Transceiver Bank |
Q=
e cru | |cru||cru||cru || cru|| cru \
<= \ <«——Gigabit Transceiver Bank——»
\
cru || cru || cru || cru || cru || cru \ I CRJ
e e 1 CFU
_ | T
Block SRAM |z ECCICRAN]
_ | | | CFU
8 | @ t
8 DSP
cru || cru||cru|| cru || cru || crU | £l |
| o | CFU
o LS " Block SRAM
OC
o DSP : g :
= CFU
o | w '
5l|F| [ cru||cru||crul||cru|]|cru||cru N | Dsp
® S it T cru
/
L | Block SRAM / l CRU
/ <— 1/0 Bankl & 2 & Config & 0SC —>
- cru | |cru || cru| | cru || cru || crU @
Yz
23 oL PSRAM
=< +
[ o8 || 0B | NOR Flash

K 2-1 ) GW5BAT-15 22k 4E MR K.

K 2-2 5y GW5ART-15 3R B, Z23 N RG50S
(SIP), #mT GW5AT-15 284 2 PSRAM s . 5T PSRAM i #H 5%
FrtEiE S I 2.2 PSRAM.

K 2-3 y GWS5ANT-15 #8tH &t n B, ZastbE N KRG RF IS H
(SIP), T GW5AT-15 %44 /% NOR Flash 5 4. 5T NOR Flash it
Fr A TGS L 2.3 NOR Flash.

Kl 2-4 y GWS5ANRT-15 g8 a5 bni i, Za b N KRG R BB A
(SIP), £ T GW5AT-15 2/, PSRAM it5 /7 & NOR Flash &5 . &F
PSRAM & i & NOR Flash s v A ke %15 2 L 2.2 PSRAM i1 2.3 NOR
Flash,

Arora V 15K FPGA =it N R I E TEM BT RHE S B R 1-1. &N
e —MBH A ITIEY, SME R AR AI(I0B), ##4FN ik T HUIRERS
BENLF s (BSRAM) Hibk. ¥ f5 5 Ab ¥tk DSP J DSP Lite.
Gigabit Transceiver. MIPI D-PHY. MIPI C-PHY. ADC. PLL #EAI A
IS B R 7 7 o

Arora V 15K FPGA 7= 5 3 2 ¥ 45 5l 350 43 A vl Bic B T e .t (CFU,
Configurable Logic Unit). fEZ8FANEIZIEAT. 21 REHES], ARIARR
AT HARECAR . I ETIRE R T (CFUD ] DARC & ik

(LUT4) X, FARZBEE AR, FHTEENESE 2.5 A
H AR R .

Arora V 15K FPGA i) /0 Bl s AifE a4 E, LA Bank Jy 54
5o 11O BRI Z P P AniE, SRR E TR, SDR TR, &
F] DDR #50f1 DDR_MEM #550. VRANZERNE 2% 2.5 i \ i i f5idk
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2 SN2

2.1 SERIHER

DS1118-1.0

Arora V 15K FPGA 7= /i I HUIR S HENLF g #s (BSRAM) fEA81F N
AT HES . — 4> BSRAM [ % & i KN 36Kbits, H i~ 18Kbits
BSRAM ¥, SZHFZ ML B AR, AR EHE S % 2.6 PUREH
SEEYAT ik B tR

Arora V 15K FPGA 7 iy ik 7 48T KIEU 715 5 A PiA tk DSP K
DSP Lite, wJi 2 P &SRS E ST R, FFHTREHESH 2.7
=R S5

Arora V 15K FPGA 77/ £ & Gigabit Transceiver Quad, %/ Quad
XFERZ 4 MUK AE, VEAIE B 2% 2.8 Gigabit Transceiver.

Arora V 15K FPGA 7 i & % MIPI D-PHY, SCRibRiE (MIPI
Alliance Standard for D-PHY Specification), fii4s 1.2, VEH%E KNGS %
2.10 MIPI D-PHY.

Arora V 15K FPGA 7= it W # 58 #% MIPI C-PHY RX f¢ TX, CFrbrifE
MIPI C-PHY V1.2. #41%tkHES% 2.11 MIPI C-PHY.

Arora V 15K FPGA 7= \EER 7 &8 RG] ADC, VEgwkHES %
2.12 ADC.

Arora V 15K FPGA 7=/ N ik T 8IAH3E PLL %80 . oS4k PLL %
HREAE SR AL T LLSE G AR BT, Gl B B AN [ 2 B00T DLBEAT I B iR AR
WL (B ARAN > H0) . ABAL R . 525 LR S Thag . [R5 P B R G A
MR 2%, 3 1.67MHz 2] 105MHz [N a8 2 J6 El, N MSPI i f2
e B A TR . B B R G AR PR A rT m AR I F P B B, R RHE S
2,16 Fr NI AP IR % .

A, FPGA SN E 735 KA gifEAi 2k 5. 70 (CRU, Configurable
Routing Unit), & FPGA W AT HIRIE(LER R R WECEINRERIT
(CFU) #110B NEB&ER A5 MLk T, i@ 7 CFU NETFJEAT I0B P
HRE YR, AT VR B F s Sk FPGA B A sh A K. Bhak,
Arora V 15K FPGA 7= it i@ fit 7 '8 W& FBh 4 52, KT, 4
BN, UKRImFEIEISE . FHTEEATSS 214 2REEN . 2.15 4ifs
Bi & .
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2 SN2

2.2 PSRAM

2.2 PSRAM

DS1118-1.0

GWS5ART-15 & GW5ANRT-15 #5{F-4E PSRAM it v, HrfEn T
o I 64Mb 17 fit % A
BEHIEIR (RL): 24/20/16/13/9
BNIEIR (WL): 12/10/6/5/5
CLK #iiZ% (MHz): 667/533/400/333/200
1.7V & 1.95V it e g
H 2l 24 B ilHT (ATCSR)
o ilH: HBE . BRGEE. HRIIFE LRI (PR B H
o THF ZQ i
o  UUHUHRIH AR AN AFAN I R PR B A
e it 8n prefetch 224 SI iy £ 5 A% i
o NTKKE: K 2048 bytes
- Gk &/ 8bytes
- EHEE: &b 2 bytes

= SR ZUEH AT IP Core Generator 32 3: P /4145 () PSRAM 28]
aelf) 1P, 3 BRI 1P o LLE 358 PSRAM _FHIAIGAAL, 1R vk 545
1B, VE4H(E BiES% IPUGT767, Gowin UHS PSRAM Memory Interface &
2CH IP /i F' 15 »

10(58)
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2 45ty

>
s

I

2.3 NOR Flash

2.3 NOR Flash

DS1118-1.0

GW5ANT-15 J GW5ANRT-15 #5448 NOR Flash it /7o

Flash & F R0 T -

8Mb S 1A], REUT 256 7711

. 133MHz (x1 X2 x4)

5/ 100,000 K s F2/H x

BAEAZAET (] 20 4F

HE: 1.65V~2.0V

SCHF SPI

BIREAT T R PP

R Th#E:

- FEHLH: 10pA

- KBrEd: TuA

Zaff

- B E— 128 {2 1D

- SFDP (Serial Flash Discoverable parameters)Zi {725
- 3x1024 “FAI) A Ar ey, LI OTP BifF

NOR

11(58)




2 Gk e

0d

2.4 TEEEINRER T

2.4 AIBCEThEER T

AL B IhAE 5 G (CFU) R M R = e 3k FPGA 7= i W AZ R 2E AR §
FEANFEAS 0 AT i PO AN T i B2 R He (CLS) LA K A S F) AT fic B A7 28 e
(CRU)AH i, A4/ AT fic B 2 AR %G5 P N DU\ 4R R (LUT) R A
A4 (REG), WK 2-5 Frir.

CFU H {1y ] ic B 38 bR ] iR4f B FH 37 e B R A R . ORIEH
BTG, W BN A A A A7 A A DU R TAERE .

2-5 CFU &far=E

Carry to Right CFU

-————— e —— — — — — — | —_——_-——_ = — =

CLS3

|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I cLs2 | |
| |
| |
| CRU I
I I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

|

CLSs1

CLSO

Carry from left CFU

*F CFU KB ZVEANE R, 152% UG303, Arora V Al &G54 70
(CFU) /151 -

2.5 BIANHIHARIR

Arora V 15K FPGA 7= If) GPIO R i i i 22 Fnlb F43i A B BT R
e, MBS ST RR o B 22 0 BT AR oE 1 SZ3RR  (8 P X F AS [R] T A e 2k
GBS &~ AT FH DA A bR v B

Arora V 15K FPGA 7=/ GPIO [J2EA Byt &% N AR (10B), &
FEAFEH N 221710 Buffer). i N 2 8 (10 Logic) PA S AH B 1 Al 2 2

DS1118-1.0 12(58)
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2 SR 2.5 i N R

AL BRI TC =R 7)o Horh I g fE A 2k IR #7055 n] fic B 2h g 5. 70 (CFU)
HH R T i REAT 28 LT (CRU)ZEALL

Ik 2-6 frros, BRI A AR BRSPS A R R, il beid oy
AFIB, EATRUIECE R HEMME SR, Bal RN {5 5 0l 8 .
B N\ HH A T B T SRR AR B S EL AR HE AT 22 20 T AR, B N B 32
BAERL 1RO IR SRR SEIN P A S R R T RE, F A TS
AR . AT SRR AT £ BT T T A\ e AU LA A BRI
[ ELHK

& 2-6 IOB & ~EE

Differential Pair Differential Pair
AN AN
" “True” “Comp” " " “True” “Comp” "
PAD A PAD B PAD A PAD B
Y 2 Y 2
v Y v y
Buffer Pair A & B Buffer Pair A & B
L A A A 2 Y Y Y
—H |0 —H |0 —H O —H |0
o 6 2o 6 2 o & Bo B ®
A v v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A Y Y Y
_BoZQ_|Bpold QO _JoBQ_JTpolZ O
3252 k3252 k 3252 x3252 K
S5 5v S585 v £525v Sls‘g S v
Q —~+|Q Q —~|Q Q —|Q «Q —~Q
v v A
Routing Routing

Arora V 15K FPGA 7=+ 10OB KB HERr &
e T Bank i Vcecio ML ;
e i Bank ¥ EFEZE NN,

e I #LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS.
RSDS. PPDS. BLVDS %% fl Hi F Rtk

S YN RIS I iV UE

PE At S 5 OK S FERTIL I

et {55 Slew Rate 3£

SRS 11O $RAE3M AT 1 Bus Keeper. 47/ 4 HBH & Open Drain %!
I I 5

o SCRFRAEIK;

DS1118-1.0 13(58)




2 SR 2.5 H N AR

e /O 2457 ¥F SDR #i:( L) & DDR 25 £ Fifk =,
2.5.1 I/O B8R

Arora V 15K FPGA 7= i 1/0 i35 4 /> GPIO Bank, W& 2-7 iz,

[#] 2-7 Arora V 15K FPGA & 1/O Bank 9% ~=E

Gigabit Transceiver Bank |

GW5AT-15
GWS5ART-15
GW5ANT-15

GW5ANRT-15

AHd-A ejued | ueg | AHd-O |
dIIN o] Ol IdIA

| 10 Bank2 | | 10 Bankl | Configu-

&/ Bank A7) 1/0 HIE Vecio. Vecio AL E A 3.3V, 2.5V,
1.8V. 1.5V. 1.35V 8 1.2V. Arora V 15K FPGA /= /i 224kl Bl FE . Veex
LR A 1.8V, 2.5V 8¢ 3.3V,

!

AZHF SSTL, HSTL % I/O MAirAE, §4 Bank EiRE—MEZWSEBE
(VREF), ARALLERER 10B WER VREF jJ&(0.6V. 0.75V. 0.9V, 1.25V, 1.5V
B ET Veco BILLBIERE (36%,50%,64%)), thAIEESMNEBEY VREF M (£ Bank
REE— /0 BERMEAIMD VREF HIXN).

Arora V 15K FPGA 7= i ANE ) Bank SCREANEIR T LW &, @4
Lty L BE A Z2 43 e RE R Rl B FEL PH 12 B FH T SSTL/HSTL N . &5
HiFH % B H T LVDS/PPDS/ RSDS #ii N\ . AT KEHE S UG304, Arora
V] G FEEH E R (GPIO) M /755

!

BERAOLELTES, 54 A GPIO BRIASS L. BEEEFEME I/0 IREBRRIAA

None, A[iEdEHECE. Config #H3x /0 BPRSIRIBELEEXNW AR B RX 5.

DS1118-1.0 14(58)
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2 LA 2.5 i At R
Arora V 15K FPGA 7= 5 2 #7101/ 288 i kil B sk 2-1. #
2-2 Fli7N.
%% 2-1 Arora V 15K FPGA PR FR0iH 1/0 8 & 384 vl i e =
/O ' AndiE | BAum/ZE 5 Bank Vcecio(V) | % BXANRE J1(mA) | B
Ay == o
MIPI_CPHY 2.5/3.3 2 Igf A AL 22
=AY
o) EATVDS) 7 , B LA
' B2
MIPI_3MA 1.8 2 E?“ A AEFRA
% 4% (ELVDS) =
I\ =}
MIPI_4MA 1.8 2 BaL A s
B
5 of R
LVDS25 2.5/3.3 3.5/2.5/4.5/6 %Z%“‘”@w&
S
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 fﬁ“‘”@w&%
SETAY Ijj S Ijj_';(:_‘ M
RSDS Z3(TLVDS) |5 513 4 3.5/2.5/4.5/6 %Z%“‘”@w&
LCD i} /7 ux sl 5
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 ST
Y IR B A4 1
PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/41| 3R %)
5 f R
LVDS25E 25 8/2/4/6/12/16 %;;Z%“‘“@mﬁ
R
BLVDS25E 25 8/2/4/6/12/16 fﬁ“‘“j@&ﬁ%
LCD I} 7ozl 5
MLVDS25E 25 8/2/4/6/12/16 ;
Y IR B g4 1
5 f R
RSDS25E 25 8/2/4/6/12/16 %Z%“@ﬁﬁ
LVPECL33E 3.3 8/2/4/6/12/16 SLIGEEz AN
HSUL12D 1.2 8/2/4/6 LPDDR2
HSUL12D | | Z7 1.2 8/2/4/6 LPDDR2
HSTL15D | 15 8/4/12 peizo A
HSTL18D | 1.8 8/2/4/6/12/16 i
HSTL18D_lI 1.8 8/2/4/6/12/16 i
SSTL12D | 1.2 8/2/4/6 ez AN
SSTL135D | 1.35 8/2/4/6 ez AN
SSTL15D | 15 8/2/4/6/12 e zc AN
SSTL18D | 1.8 8/2/4/6/12/16 YeRiEe N
SSTL18D _lI 1.8 8/2/4/6/12/16 YeRiEe N
SSTL25D | 2.5 8/2/4/6/12/16 i

DS1118-1.0
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2 SN2

2.5 N i RE

I/O %t briE | R/ 22 4) Bank Vccio(V) | #i i BXZNHE J1(mA)

SSTL25D_ I 2.5 8/2/4/6/12/16 T HE
SSTL33D | 3.3 8/2/4/6/12/16 T HE
SSTL33D I 3.3 8/2/4/6/12/16 e .
LPDDRD 18 8/2/4/6/12/16 'E)F[’)%DR K Mobile
LVCMOS10D 1.0 2/4 LIt N
LVCMOS12D 1.2 8/2/4/6 S 21
LVCMOS15D 1.5 8/2/4/6/12 e m
LVCMOS18D 1.8 8/2/4/6/12/16 SELIE AN
LVCMOS25D 2.5 8/2/4/6/12/16 LIk AN
LVCMOS33D 3.3 8/2/4/6/12/16 LIk AN
HSUL12 1.2 8/2/416 fE 2 1
HSTL12_| 1.2 8/2/4/6 fEftdE
HSTL15_| 15 8/2/4/6/12 T HE
HSTL18_| 1.8 8/2/4/6/12/16 T HE
HSTL18 Il 1.8 8/2/4/6/12/16 e .
SSTL12_| 1.2 8/2/4/6 e .
SSTL135 | 1.35 8/2/4/6 e .
SSTL15_| 1.5 8/2/4/6/12 e .
SSTL18 | 1.8 8/2/4/6/12/16 T HE
SSTL18 I 1.8 8/2/4/6/12/16 T HE
SSTL25 | 2.5 8/2/4/6/12/16 T HE
SSTL25_Il | sy 2.5 8/2/4/6/12/16 O
SSTL33 | 3.3 8/2/4/6/12/16 e .
SSTL33_II 3.3 8/2/4/6/12/16 AN
LVCMOS10 1.0 2/4 SLLiE m
LVCMOS12 1.2 8/2/4/6 SLLiE m
LVCMOS15 15 8/2/4/6/12 @B
LVCMOS18 1.8 8/2/4/6/12/16 @O
LVCMOS25 2.5 8/2/4/6/12/16 @O
\L/\4CT3'C"3%S33’ L 3.3 8/2/4/6/12/16 S B
LPDDR 1.8 8/2/4/6/12/16 [L)%%DR K Mobile
PCI33 3.3 8/2/4/6/12/16 PC A AN £ 4

DS1118-1.0
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2 SN2

2.5 N i RE

% 2-2 Arora V 15K FPGA PRI M /O XB K E 5 AliEE E

IO | BEZES | Bank Vooo(V) ELRERISI | o
T VREF
MIPI_CPHY 1.2/1.5/1.8 & 5
MIPI 1.2/1.5/1.8 & 5
ADC _IN 2.5/1.0/1.2/1.5/1.8/3.3 | 75 73
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 | 75 3
BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 | & 73
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 | & o
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 | & 73
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 | & o
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 | & 73
HSTL12D | 1.2/1.0/1.5/1.8/2.5/13.3 | & 3
HSTL15D | 1.5/1.0/1.2/1.8/2.5/13.3 | & 3
HSTL18D_| 1.8/1.0/1.2/1.5/2.5/13.3 | & 3
HSTL18D_II 1.8/1.0/1.2/1.5/2.5/13.3 | & 7
1.35/1.0/1.2/1.5/1.8/2.5
SSTL135D | s 33 % 3
SSTL15D _| 1.5/1.0/1.2/1.8/2.5/13.3 | & 7
SSTL18D | 1.8/1.0/1.2/1.5/2.5/13.3 | & i
SSTL18D I 1.8/1.0/1.2/1.5/2.5/3.3 | & i
SSTL25D | 2.5/1.0/1.2/1.5/1.8/3.3 | 15 o
SSTL25D I 2.5/1.0/1.2/1.5/1.8/3.3 | 15 o
SSTL33D | 3.3/1.0/1.2/1.5/1.8/25 @ & i
SSTL33D_ Il 3.3/1.0/1.2/1.5/1.8/25 @ & i
LPDDRD 1.8/1.0/1.2/1.5/2.5/13.3 | & 4
LVCMOS10D 1.0/1.2/1.5/1.8/2.5/13.3 | & 4
LVCMOS12D 1.2/1.0/1.5/1.8/2.5/13.3 | & 4
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 | & 4
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 | & i
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 | & i
LVCMOS33D 3.3/1.0/1.2/1.5/25/11.8 @ & i
HSUL12 1.2 pio 4
HSTL12_| 1.2 & 3
HSTL15 | 15 & o
HSTL15 I " 1.5 = 4
= A Yy
HSTL18 | 1.8 & o
HSTL18_lI 1.8 & 5
SSTL135 | 1.35 & o
SSTL15_| 1.5 & 4

DS1118-1.0
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2 SR 2.5 i N R

S Vi =17 =

O HAKERE | MEVES | Bank Vooo(V) SRR | EERR
SSTL18_| 1.8 & 5
SSTL18_I 1.8 & 73
SSTL25 | 25 & 73
SSTL25 I 25 & o
SSTL33 | 3.3 & 73
SSTL33 |l 3.3 & 3
LVCMOS10 1.0 & 5
LVCMOS12 1.2 & 7
LVCMOS15 1.5 & 5
LVCMOS18 1.8 & o
LVCMOS25 2.5 & 3
LVCMOS33/LVTT

L33 3.3 & 3
LPDDR 1.8 & 3
PCI33 3.3 & 3
LVCMOS10UD12 1.2 & 7
LVCMOS10UD15 1.5 & 7
LVCMOS10UD18 1.8 & 7
LVCMOS10UD25 2.5 & 7
LVCMOS10UD33 3.3 & 3
LVCMOS120D10 1.0 & 3
LVCMOS12UD15 1.5 & 3
LVCMOS12UD18 1.8 & 3
LVCMOS12UD25 2.5 & i
LVCMOS12UD33 3.3 & 7
LVCMOS150D10 1.0 & 7
LVCMOS150D12 1.2 & 7
LVCMOS15UD18 1.8 & 3
LVCMOS15UD25 2.5 & 3
LVCMOS15UD33 3.3 & 3
LVCMOS180D10 1.0 & 3
LVCMOS180D12 1.2 & 7
LVCMOS180D15 1.5 & 73
LVCMOS18UD25 2.5 & 73
LVCMOS18UD33 3.3 & 73
LVCMOS250D10 2.5 & 3
LVCMOS250D12 3.3 = 4
LVCMOS250D15 1.5 & 4
LVCMOS250D18 1.8 & 4

DS1118-1.0 18(58)




2 SN2

2.5 N i RE

N i1 H A~ 5=
/O 1 N W45 Bank Vecio(V) fﬁ:%f’g’%ﬁ @Eﬁﬁg
LVCMOS25UD33 3.3 2 i
LVCMOS330D10 1.0 7 5
LVCMOS330D12 1.2 2 5
LVCMOS330D15 3.3 7 5
LVCMOS330D18 1.8 7 5
LVCMOS330D25 25 S &
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % 7

2.5.2 /O iB4§
K| 2-8 & Arora V 15K FPGA 7= 54 1K) 1/O 32 51y % H 354
& 2-8 I/O iZEHL ~=E
U
|
:TXI TRIREG
|
i
: ; OSER
|
|
:DI » OREG
: IODELAY
|
|
. - !
K 2-9 )y Arora V 15K FPGA 7= 54 1) 11O 3B 4R N B 57 -
29 I/O ZBMNTREE
- o
| IDELMUX
| > DI
PAD

DS1118-1.0

IREG

—L > Q

IDES

L —> Qo-Qn1

g N34

Arora V 15K FPGA 7= 5[] 1/O 3848 i 4 e 3 B T

PAD
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2 SR 2.5 H N AR

HEIR AR

Kl 2-10 AIEIRFi IODELAY . B I/O #6847 IODELAY #itk, H™
Al L@ ZAREE /O AN delay F T 550 N A5 S O SERT
T — B AEIR I (BN Tayunit, 3R] UL IEIR 25408 DLYSTEP.
IODELAY s ZEIRFF 8] A Tiotdly = Tdiyofiset + Tdyunit * DLYSTEP, SR 5%
IRl N 2-3 Fios .

% 2-310DELAY RIEREE

Min. Typ. Max.
Taiyoffset 200 ps 250 ps 300 ps
Taiyunit 10 ps 12.5 ps 15 ps
DLYSTEP 0 - 255

2-10 IODELAY ~=E

@ oLy  —>> -

OFFSET DLY UNIT

SDTAP |

i

SETN | DLY ADJ F

VALUE |

il

A =R e R 1) 7 2
o FREIEH.
o AT, FIHLELEGIZIETIRE F R SIS A U T
o @M.
I/O HFs%
B 2-11 4 1/O ZA7adtsit . AN 1/O #HR AL SR FEsm N\ %5 7778 IREG.
2 2% OREG M =421 17 % TRIREG.

2-11 /0 FHERT=E

D Q— =
e
>—> CLK

>— SR

e CE AJLURIENIREFA(0: enable)sZEFHH(1: enable).
o CLK AILURmIEA LA BMA S TRHEARA .
o SR TALURIENEZD/IFPSH SET/RESET 3t (disable).
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2 SN

2.6 BORig ASHEHLAE it A IR

o FERWURE AT FR(DFF)SHiFR(Latch),
BRI aEi%aR DES BRI R Fi%aR SER 23R

Arora V 15K FPGA 77 it 3 H¢ 2 P L R B U e A1 I i e e e, A
™ KPR
3R 2-4 Arora V 15K FPGA @M 8 H/F B E

SCHEREE R
i NIZ e 1:2/1:4/1:7/18/1:10/1:14/1:16 / 1:32
B H 1% e 21/41/71/81/710:1/16:1/14:1

2.5.3 /O iZE T {EHER

Arora V 15K FPGA 7= ) 110 i SZ Fr 2 A TAERR 0. & —Fp TAERR
T, VO(EL /0 Z 55 X)) )T DAL & i (5 5. BAES. INOUT
B9 k=B ES =856 MR HES).

KT 10 A TARR KK TGS, 1§2% UG304, Arora V o] #yf7il
JHETNGPIO) /" 15 »

2.6 BOREHSREA 7 ik 25 1RIR

2.6.1 &t

DS1118-1.0

Arora V 15K FPGA 7=t 7 £ 5 PR SN A2 TR . 1X L
1P e TR IR HE Y, ATIIE S, A fE8EA FPGA [FE51H . Atk
FRONHOR B S EALAE 2 (BSRAM). £~ BSRAM it & & = 36Kbits.
P 5 Pl RS Fum AR (Single Port), X A2 (Dual
Port), thXU 145 (Semi Dual Port), #f ECC IhfE Rl R 1148 =,

(Semi Dual Port with ECC function) K HifE=, (ROM).

F 5 MBCIRE SEENLA S IO P i tERE BT R O 1 ORI, BUR
7= BSRAM 2L 25 Fh Th fE -

o 1 /MBI K% &N 36Kbits
IS Bk A48 3 380MHz

S L AR

SCFF R R

SCHF R AR

Jefit ECC el & ZH H i e
o S HBAF il s

o M TE L i KSCHF 72 bits

o XU AR 2R Dy Xy A 2 S RF 0 5 I B Sl 5 3 J

b

21(58)
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2 SN2

2.6 BORig ASHEHLAE it A IR

o UL SO A A4S A a0 ) BT it

o I HF Normal £, Read-before-Write #={F1 Write-Through #%

b2y

2.6.2 FHESRECER

Arora V 15K FPGA 7= fi I HCIR B S BE M LAT-fifs 25 7] S35 2 i) 208 o

£, Wk 2-5 Fios.

= 2-5 FiERALETIF
4 ECC Ifg
TR = e R | X AR S DR AR | AR X JaRER 5oy
F
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
16Kbits 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
18Kbits 1K x 18 1K x 18 1K x 18 - 1K x 18
512 x 36 - 512 x 36 - 512 x 36
36Kbits - - - 512 x 72 -
BigOER
7E B RS, BSRAM A] PAZE— AN B 6 BSRAM #E47 152815 4
1o ¥ 2 izl (Bypass 5 H1 Pipeline #5013 Fh5 10
(Normal # 3. Read-before-Write 11 Write-Through #<z). 1E% L
BAK, BAEIESEEENECZMEY T, BB, IR AMES
EAAE N ERICIZREZ 1 2885 21 BSRAM % H - 4% H B A7 2% 55
% (Bypass)if, HrEE HELAE R — AN B B
T Fp g R ) o T AE & S AH e i 15 225 UG300, Arora V {71545
(BSRAM & SSRAM) /1 /1151 .
Wi AR5
BSRAM SRR HBE, SR 2 Rt (Bypass #3UR1 Pipeline
B 13 FEREER, (Normal .. Read-before-Write Al Write-
Through 3 . B 5 P AN Uit A0 T 484
o /N [T, S BUE B TR E ik F A EUE .
o i [N SH#AE, KBRS AN FE R T E L.
o LA — N AN .
DS1118-1.0 22(58)



http://cdn.gowinsemi.com.cn/UG300.pdf
http://cdn.gowinsemi.com.cn/UG300.pdf

2 ZE Ay

N
o3

2.6 BORig ASHEHLAE it A IR

!
o  WimORLAREATSIE— it TIERME, EEREEE AT EEERER IR
b7 8
o LNk ORRIXIE—HbikZ B # TS IRIERT, Wik O SiRIERIRT LK
o H—ImOAIEERE, —mOASEE, BiFE—bitz=Ee, SinOrIESE
SANHEE, EinORERM, MIEHEERM. BSRAM IEASIHOBANE.
KW AR 3 5 I P SE B o ST, SR/ 'S B E B A7 S Sy . AR
VEANME B S0 R 2 i o R B S IR TG 2% UG300, Arora V 71545
(BSRAM & SSRAM) /H /1515 .

DA iw O =5

Py S8 A RS, B I R, BN AT DAEAT ST s/
e, HFHRIRE CEEEER. X0 [E S ) [E - kA [E ),
By A PLIES 5 NEE,  5um B R M, S B R 5. BSRAM A%
B i 1B N A .

Pl TR B I e A I B ST, SRR B RS A B phor. A
FVELHAE B R X AR 2 o s = K &E iR 1§ 5% UG300, Arora V 77
12 2(BSRAM & SSRAM) /1 /11515
# ECC IheER MmO R

Hr ECC Zhag i Xt A 3R A i 1 H5, B i 1 R, PN
A LEAT BT IR/ S 8, CRri SRR A7 56 ST, [FIR) S2FF ECC
Dhie, MRVEANE B Lim R B EEMRTE S % UG300, Arora V 71545
(BSRAM & SSRAM) /11 11515 .

HigER

BSRAM W] it & il A i A es A . P nll A s vl as A S, 8
o gm AR DR WAL R A as . A i 2824t ROM RN Z, dm AVIUG
St . (S F b B R AR I SR 58 I a4 1

5/ BSRAM 1] & B —4> 16Kbits ROM. & T H s = 1o 18 &
B R EgiiR G S % UG300, Arora V 771%24BSRAM & SSRAM) /115
.

263 BHENEEERE

Arora V 15K FPGA ™ il I HUIR T S BE A LAF fifs S AR H SCRr 35 B VR S
ArFEARAL . AR R D X DS S BL s ECC T RE R O X H
BT, A i AN B i A 58 B W] LAAN AL, A S VR B S 1 SRR
WALTE R 2-6. 3 2-7 DAL K 2-8 k.

* 2-6 WK OB EEHIBREERET IR

Tk

A i [
B iy 16K x | 8Kx |4Kx |2Kx | 1Kx 2Kx | 1K x
1 2 4 8 16 9 18

16Kbits

16K x 1 Yes Yes Yes Yes Yes N/A N/A

DS1118-1.0
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2 GERAR 2.6 YUREFSHIHLAF i SR

8K x 2 Yes Yes Yes Yes Yes N/A N/A
4K x 4 Yes Yes Yes Yes Yes N/A N/A
2K x 8 Yes Yes Yes Yes Yes N/A N/A
1K x 16 Yes Yes Yes Yes Yes N/A N/A
18Kbits 2K x 9 N/A N/A N/A N/A N/A Yes Yes
1K x 18 N/A N/A N/A N/A N/A Yes Yes
= 2.7 AR OER IESBEREERLESIE
A i [
e g "
A BU#ill 16K 8K 4K | 2K 1K 512 2K | 1K )5(12 lK )5(12
X 1 x2 | x4 |x8 |[x16 x32 | x9 |x18 36 36 79

16K x1 |Yes |Yes | Yes [ Yes Yes |Yes | N/A | N/A | N/A | N/A | N/A

8Kx2 ' Yes |[Yes |Yes Yes Yes ' Yes | N/A | N/A | N/A | N/A | N/A

4K x4 |Yes |Yes ([ Yes [ Yes | Yes |Yes | N/A | N/A | N/A | N/A | N/A

16Kbits | 2Kk x8 | Yes |Yes |Yes Yes Yes |Yes  N/A |N/A | N/A | N/A  NA

1K x16 (Yes |Yes [ Yes ' Yes Yes | Yes | N/A | N/A | N/A | N/A | N/A

g;ZX Yes | Yes | Yes | Yes | Yes | Yes N/A | N/A | N/A | N/A | N/A

, 2K x 9 N/A | N/A | N/A | N/A | N/A N/A Yes | Yes | Yes | N/A | N/A
18Kbits

1Kx18 'N/A | N/A | N/A | N/A 'N/A | N/A |Yes |Yes | Yes N/A | N/A

%= 2-8 H ECC ThEER (TG O BIEE E R E SR

A i [

TR B it I 512 X 72

36Kbits 512 x 72 N/A Yes

2.6.4 ECC

Arora V 15K FPGA 7= i I HUR B S BEH L7 75 ik BSRAM N &
ECC ffifzpsibh, % H T Euds L4 M A7 g i fE rh AT S A Je 2 E . B
B U R

e {U{f SDP 512 x 64 #:0 T 3¢ #f ECC # iRl & 4] 1F
® T F 64-bit SRAM % 1 bit #5RLIE, 2 bits 4R
® 72-bit ECC il 4 64-bit 57 A1 8-bit parity bits(1: 5 17)
o 3 31 AL 63 fL3CKF 1 bit X 2 bits #iRIEA
2,65 FHEREINAALE

BSRAM 2 #71iffifE (byte-enable) Thft——kik i al 4 5

DS1118-1.0 24(58)
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>
s

| 2.6 Hulk K A HLAE it s bk

No FHAERIIGERHA TSN, A% 16/18. 32/36 Al H . i52/5 (ke
{55 (WREA, WREB), [ byte-enable Z¥ it i T-#% ] BSRAM (115 #
1/'50

2.6.6 ElEHR4E

o A YIRS BN S M N R RS BN
o ATl F AR R AR R e s D (T e
o i E AT BT,
2.6.7 BSRAM E{EHER
BSRAM 4 4 FifERiat, 1% 2 MR (5% X Bypass,

KZ AR Pipeline) Ml 3 F 5 #ERL A (IE 7 54 Normal, Read-
before-Write #z0F1E 54 5: Write-Through).

IERIERR
A A A A A BN JE T e A A7 A A BSRAM 3 HE 208
WKL

B BRI, HE i A A SRR I B R R PR . SR L
R 96 R 72 A

FEE K
AN R A A, MR I, B B i 1

2-12 Bim 0. PE O K MmO R TR KRR

Input Memory Pipeline
)l — Registeri> Array :’> Reglsterj‘>DO

w [ =

OCE
——1ADB
S Input
CLKA — Register
DIA ——— Input ——
Reg?ster |V|Aem0ry CLKB
ADA rray
:> Pipeline
. <+
Register
<«4+—OCEB

I

DOB

DS1118-1.0 25(58)




2 GERAR 2.6 YUIREFSHENL A 2315

ADA —— Input

WREA——» Register

— Input ——1ADB
Register |[¢—— WREB

Ll <7
Memory
CLKA Array CLKB
g . .
Pipeline <\: Pipeline
Register Register [ 4— OcCEB
OCEA—|
DOA DOB
BH#EEN
EHSHERA

X AN AT IR S H0E, st DA SR A . BEAEE A S
PLAE B3 1

BEEER
RS R, X AN T B HRIER, B KR 2 BRSO Bt
.
2.6.8 BFshiE=
5 2.9 g 7 A BSRAM 2T AT FH F B it 2t
& 29 FHpiER AL E 5K
. BSRAM #E 1,
dhik TCROER | Oy DR R
AT | Yes No No
ISR | Yes Yes No
P IR B No No Yes
7\
I 37 e =

K 2-13 TR 1 AEX U FAR R L i A, A im 8 —
AL B CLKA S S8 7 im 1 A A w7 /7 4%, CLKB 5 54 1 i
M B KA & 4%
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2.6 BORig ASHEHLAE it A IR

& 2-13 ISR

ADA

DA [

WREA

v

Input

CLKA

Register

DOA<<}::: Output
Register

WREA

SRR

Kl 2-14 R T E Oy X0 AR 152 5 i e AR . A5 0 % E
— NP, H A (CLKAYE S8 7o 10 A 5 NEdE . 5 hhl e/ s 64
REfE 5. IR (CLKB)E T4&H] 7 i 0 B B e . St At pe (5

Fo

& 2-14 IR ERHR

CLKA —»

Input

Register

DS1118-1.0

Memory
Array

WREB
ADB
Input
. —— DIB
Register
CLKB

-

Output OB
RegBter:::#>

T

WREB

Memory
Array

Input
Register

Pipeline |
S i Register |

CLKB

27(58)




2 ZifA

=
s

2.7 BUvE S A B

2.7 WFE

2.7.1 DSP

DS1118-1.0

B i L1 B R

K] 2-15 R T Bt B AR =

B 2-15 Bk OERHRR

DII:> Input
» Register

CLK —|

po (= Qutput
Register

WRE AD

v

Memory
Array

WRE

SLERR

Arora V 15K FPGA 7= {44 i) DSP & DSP Lite Bt &R, 1%

DSP figih 7 Z a2 H P e e i A5 5Tk, W FIR, FFT ¥t
%, DSP BN rtERefae . RIEMHRE . FAREEI A .

DSP HHURFE AT
AR E N 12 x 12, 27 x 18 J¢ 27 x 36 i {55 ek 4%
48-bit [ ARNE B8 T
2 afek ds T Bk ARG InHcdfs ve
*%ﬁﬁﬁﬁﬁﬁarrel shifter)
AR S5 B & B JE (Adaptive filtering through signal feedback)
32%%7?%&5’3%%232%%%% it
Bl AR5 Bk
A~ DSP =t = H 5 2H Ak
IpIES
Pk
HARZ R IT

ATNES

54> DSP W& — NNy, SEILTIN . WORANFE AL Lh AE
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2.7 BUvE S A B

AT INESAL T DSP s ri s, A P AN i
® 26-bit HiA C;
® 17T 26-bit fii A\ A B SIA.
BN\ i 0 SR 7 A7 A A ORI 5% B AR 2
xR
£~ DSP &8 —4> 27 x 18 HIFeikas MO(multipliers)Ff1—/~ 12 x 12 )

ek %s M1(multipliers), %% (multipliers)i TR IN#S 2 Ja, FSkscolafeik
IEH, N S R H B R S R A A7 2 R 5% AR 5

eyt ds MO SCHF A C AR 204

o 27 x18 ity

o —/MN12x123feike

o P~ DSP A DAFLE B —> 27 x 36 ikt
Pk s M1 ACCHFICE N —A 12 x 12 R4S .

ek gs MO Flgfeikas M1 R ACE A 12 x 12 eiE8%, H ALU fiifE
i, ATRASZEL 12 x 12 SUM #EE,

HAZEET

> DSP L% — /MU 48 fi2 ALU, xSk gt Thg st —
5, N B RV HH 3 32 S T A7 A UM S5 5, S afeidids MO i
VLA M1 it (BR 48bit #1EH D). ALU ZRIEKA N S ALU it S 5t e
A PRE_LOAD {H I I/ ikidia 5.«

BRIEESX
I MG 5 AT LI DSP 2R R ERAR R, #RAER T
o JvkAR(multiplier)iE
e ik R n#E(accumulator) il
o SRERFN R InAHE

T DSP BUREEZHEA(E R, 1§25% UG305, Arora V #5715 54
i (DSP) /7 757

2.7.2 DSP Lite

DS1118-1.0

DSP Lite BEHRHE 1T :

TH 8 x4, 10x6 & 12 x 12 LR 5ok ad

24-bit WHEARZHIZHHIT

AN FeF A T JRIBK LASE I v

SHF 8 x 4 FeiE AR 10 x 6 ek A AN A1 Z N Thfg
o URFE AT AR MK LR N5 % Th
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2.8 Gigabit Transceivers

£/ DSP Lite == % h3feiZ: # FH R AR 48 50 50 9 30 23 24 R -
e ke

51~ DSP Lite & =1~ 10 x 6 IFRILBA— 12 x 12 FIFRILER . =
10 x 6 [ 28 AT [F I C B oA = 8 x 4 1328 . &1~ DSP Lite S #F
AT RIS 8 x 4 ) Tfeikds .
HARiZiESE T

A4~ DSP 8 — /=8N 24 7 ALU, F&xFai:eSThaent i —2hn
o, XHRF=110x6 (58 x4) Wik estmt . ALU Zelickn N & ALU % H
AR IR s 5
BIEE

TS 5 sz DSP Lite Z R/, #/ER =t T
o ik ZR(multiplier)si=
o vk Bngs (accumulator) i =4
o TEyLoRA R Inas s

2.8 Gigabit Transceivers

DS1118-1.0

Arora V 15K FPGA 7= /il 14— Transceiver Quad, £/~ Quad 3Z#F
% 4 MRS, BRI E AR (TX) M — DRI (RX),
SCREM 270Mbps £ 12.5Gbps S, SCRFATECE ) PMA #1 PCS.
Transceiver Quad g5/~ & EIUE 2-16 fis. SCHRFIEMT R Bis:
PCI Express, V3.0 (2.5 Gbps /5.0 Gbps)

10 Gigabit Attachment Unit Interface (XAUI) (3.125Gbps)
RXAUI (Reduced XAUI) (6.25Gbps)

CEI-6G-SR (6.375Gbps)

SATA Rev3.2 (6Gbps/3Gbps/1.5Gbps) (need soft IP support)
Serial GMII(SGMII) (1.25Gbps)

CPRI (need soft IP support; soft IP available)

JESD204B (need soft IP support; soft IP available)
Rapid-10 (need soft IP support; soft IP available)
1000Base-X (need soft IP support; soft IP available)
10G-Base-R (need soft IP support; soft IP available)
SDI-TX/RX (need soft IP support; soft IP available)
SLVS-EC(RX) (need soft IP support; soft IP available)
Interlaken
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2 GERAR

2.9 PCI Express (PCle) Controller

[# 2-16 Gigabit Transceiver £ EE

CHO PMA CH1PMA Comer':s: fogic CH2 PMA CH3 PMA CHO PMA CH1PMA Coan:gg E-ogic CH2 PMA CH3 PMA

PMA

o &N PMAHE 41 lane. A lane SCRFEUR RN Ak FEUL, 5
SLI TX A RX,  HICREAFE R RO

e i/ Quad HL=MA PLL (—4~ A LC PLL, H—"A¥¥E PLL)

o KRikun ¥ HA SSC & HmEh (Transmitter through tracking of
spread reference clock)

o Kikun W HFnlgmALyHres, Y HEHELT 1 tap pre-cursor J 1 tap post-
cursor %%, Tmmﬁ%% 4 (Lane driver with programmable
transmitter equalization with 1 tap pre-cursor and 1 tap post-cursor to
improve signal integrity)

o UHFHIEA. MBI, SR EEA. B S {(Voltage
mode/current mode lane driver with board AC coupling.)

®  SCHF I IE AT YRR IE SN [R] £ 1 38 1 2% (CTLE)

o B U B A K & LS (CDIR), Al ZE+/- 5000ppm

e PCI Express Beacon 15 5774 J # il

PCS
L H it PCle PCS
RiFH PCS, 3FF PCS HiE X
8b/10b/64b/66b Ztd 25/ fifE i d%

DS1118-1.0

YE TX IBESE

Y FF RX EIEZEM CTC
FIH IF FIFO ®ifLH P R4t ikt
SEF R IEFRATIM 8/10/16/20/32/40/64/80 i1 i o5 i

2.9 PCI Express (PCle) Controller

Arora V 15K FPGA 7= i fdE PCle & iz 1B,

id PCle #hil mJ 5L
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2 LR 2.10 MIPI D-PHY

Wl FPGAs 2 [RIff) H & M, JF#¥ ASSP i i W& 585 FPGA, bk
X 2 ol i BN G AR I LS ZRIERCAS (Host Bus Adapter, HBA).

PCle S pliH M HRF R T
o L IP, 54 PCle 3.0 EAMIE
YHF X1, X2, x4 iHiE
Y FF End Point XU
% FF Gen1 (2.5Gb/s). Gen2 (5Gb/s).
Y Fr % 751 BAR (Basic Adress Register), [ i{17 BAR F&
S FF Lane B#%
el SCRF PN 1%
SCFF CrossLink ek
S FF Multicast
¥ ¥f ARI(Alternative Routing-ID Interpretation)&% ={
% #F IDO (ID-based Ordering)fx 7Y
X ¥ Retimer (F % 25 )47 EPERT I
Y ¥F TPH (TLP Processing Hints)
Y ¥F ACS (Access Control Services)
Y ¥f DPC (Downstream Port Containment)

X ¥F PTM (Precision Time Measurement)
®  SUHFH Bl EEREE T R

®  MAC il 88 SCHFAIL AHB B4 17 ] 95 A7 4%
o SURMIMMIEIT)RE

o UHFmAMEIRL. =AY (Advanced Error Reporting,
AER) *ﬂ)ﬁéﬂ)ﬁ\?}ﬁ%ﬂ,ﬁ%&%“ (End-to-End Cyclic Redundancy
Check, ECRC).

o URFHELEMSEL. WIETE . RAAMEM KN, FPGA R MH
JE\ SIS Dk w7 2% AR RS AT 8 55

T PCle Controller 5 £ #4155, 553 IPUG1020, AroraV.
PCle Controller }H /7555,

2.10 MIPI D-PHY

2.10.1 ##% MIPI D-PHY

Arora V 15K FPGA /iy ik ifi#% MIPI D-PHY, SZ#F MIPI D-PHY RX

DS1118-1.0 32(58)
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2 GERAR

2.10 MIPI D-PHY

J% MIPI D-PHY TX. i% D-PHY &l #4781 (Display Serial
Interface, DSI) M 1TH% L3 (Camera Serial Interface, CSI-2).
FEEREIT

e S EitrtE (MIPI Alliance Standard for D-PHY Specification), fik4s
1.2,

o IFFHEIH(HS, High-speed)ifizl, RX/TX i 5 i = n 1A 10
Gbps (4 M IE).

e —/MIPIQuad, SZFFiZ DUk @ iEF— AN g0 oE

o CHFXUAMKINFE(LP, Low-power)iEfERiz, i&?&%?ﬁﬂ.%?ﬂ
10Mbps.

o SURFRENE[MIL . ALATEIEXS .
® < ¥f MIPI D-PHY RX/TX 1:8 {5 1:16 fz\.
e ZFF MIPI DSI 1 MIPI CSI-2 %% % )2

*F Gowin MIPI D-PHY B2 #4155, 155% UG296, AroraV
Hardened MIPI D-PHY /77557,

2.10.2 GPIO %3 MIPI D-PHY RX/TX (MIPI IO)

DS1118-1.0

Arora V 15K FPGA 7= i [1] GPIO 3Z#F MIPI 1O #5, iEid MIPI 10 4
A ELIA) MIPI D-PHY RX/TX i&H T 547 2/~ 411 (Display Serial
Interface, DSI) A& 1T7H#1% k4% 1 (Camera Serial Interface, CSI-2),
F T ek 1% G B EEE . MIPI D-PHY Jy 3ty 25 .

FERHE T

o L FibruE (MIPI Alliance Standard for D-PHY Specification), 7 1.2
SCREE#E RX AT TX 81, A% 460 22 POl 18 fi =y 7] & 2.0Gbps

o UHFFHE#E(HS, High-speed)fzt.

SCRERAMIKDIFE(LP,  Low-power)#/EH5 2

THFERAT EE(HS, High-speed ) #4475 B .«

S FF MIPI D-PHY TX 8:1 #:(5 16:1 =,

S #F MIPI D-PHY RX 1:8 #i:{5 1:16 .

% #§ ELVDS. TLVDS 5 MIPI 10 % 10 Type.

TR AL LP B0 T AT 454, BdmiE #y 10Mb/s.

W25 B 2% IPUG948, Gowin MIPI D-PHY RX TX Advance
367
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2 SN

2.11 MIPI C-PHY

2.11 MIPI C-PHY

2.11.1 f##% MIPI C-PHY

Arora V 15K FPGA /=5 N kA 4% MIPI C-PHY RX & TX, BEA =2k

Hpm ek, G M TG M R A BE A8 2 18] i) sy A AT 42

Y HARUE MIPI C-PHY V1.2,

—/~MIPI Quad, Hrf% 3 A = REmmiE, & scdlpisiE
2.5Gsps(=5.75Gbps, RX/TX)H AL i %

MIPI C-PHY RX S #mid i, CFH 3 s
MIPI C-PHY TX 3¢ sy A ={

SCRERAMIRTHFERE S, Bl A% 3 232 i s vT 78 10Mbps
RX i 5 KF De-skew Tfg

RX CREEPEI T3S, 5K Delta I&{H > 8dB

SFE ALP RS (RTig)

2.11.2 GPIO 3% MIPI C-PHY RX/TX (MIPI IO)

Arora V 15K FPGA 7= i f) GP1O % £f MIPI 10 2, @it MIPI 1O 4%

A AT PASEEL MIPI C-PHY RX/TX,

DS1118-1.0

FEREI T

Y EFRUE MIPI C-PHY V1.2,
SCRE 3 AN R B

Y FF MIPI C-PHY RX

24 MIPI C-PHY TX
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2.12ADC

212 ADC

DS1118-1.0

Arora V 15K FPGA 7= i N E4E R T 8 iliE 10 bits Delta-sigma %4
s, B IKIHHE, (KIRHIRK delta-sigma ADC. 454 FPGA W] %
FEZ AL ST, DA EPERR R . BRI TG, 1% ADC A RA 20 F
PR S L FEE R R 0 A B R AR SRR I R . [, FPGA #Rt=EEH
H AL E GPIO #2111 LL % ADC BiE 58211, #4:3] ADC ) H 8
TH, A DAY AR S A AN I R e R SRR K

FER AT
e ADC M: 24
o ZEHILI: NE
o [IFEFEE: 10 bits
o CKAERTEP: <2MHz
e ADC A E: 0~1V
e 60dB SNR
o RJIALIKASKEE: +/-2C
o HRALIKASKEE: +/-5mV

%T ADC B 2 V45 BiES% UG299, Arora V RIS FH 14
(ADC) /11 /15
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\

2 £ 2.13 4

A\

I

2.13 B4h

I b BE YR S AT 2 %) FPGA it geI N 22 B % . Arora V 15K FPGA
P RAE T B 4 R b 4% (GCLK), BE5ERER S a B, BT
GCLK %5, it T8 (PLL). EiER 4 HCLK A1 DDR 1% 284 1
B ik ot At DQS 25 A gt s

[&] 2-17 Arora V 15K FPGA = RA+$h %R

Gigabit Transceiver Bank

AHd-O IdIN

ueg o/l

- GCLK MUX

exueg o/l
)
=
d

AHd-A IdIN

| [ bos | [ pe | | pos |

[ ] [ ]
I/0 Bank 2 1/0 Bank 1

1 1/0 Bank I Heok HCLK_MRCC

2.13.1 ~2.13.4 gy fa 24, KT, Rl i BUHM R
DDR f# i %% I #cdfs Bk i i B DQS 45 5 % 45 21§ 2% UG306, Arora
V i £ ZJR(Clock) /7 /- 15 4 »

2.13.1 £ E&

Arora V 15K FPGA 7= #2416 >4 Jail 8. GCLK RS2k 5 & H
IR E . PLL W% . SERDES W&, HCLK Hy%H DA I IE G2k B iR,
15 B 5 FH B sk b i N IR L S s e e, RSB 4 R B R E)

2.13.2 SR $h
Arora V 15K FPGA 7= 5 [ i i 4 HCLK, B (KHLsh Ak 2

e, FTUASCHRF /O SERim vk e e, 2% 1A S Bl [ 20 14 s 1%
M. —4 Bank SZRFIU#% HCLK, 48 2-18 R .
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2 GER A4 2.13 g

[&] 2-18 HCLK =EE

Gigabit Transceiver Bank

AHd-D IdIN

yueg o/l

B
L] HCLK Bridge MUX
-—
o}
or)
] PLL 1 voBank
~ L
z L Hek
T
2 HCLK_MRCC
I
<
L] D PLL D
[oos| [pe] [oos] e e Ot
| | | ] ~¢—— HCLK Input
/0 Bank 2 /0 Bank 1

HCLK aJ A A4y FH P 4 I RO D RERE R U R P s -

o FASI mE N B R, R EhASHUAT T/ O M s N S

® I Bh A ANRLEL, Az BN N AR A — B o A B, BT 10 2
B AR

o AN EER LR AR .

o IISIERIEALEE, HT L IR E R A I B E S

o & )Rkl B HCLK Bridge MUX #itk, WK HCLK B 815 532 BT
—/~Bank #. It4h, HCLK B {55 M 10 Bank # N\ 514 7] 5 2 AH 4K
1O Bank [FII 4

F!
FMNFRIENEIRES, BIUSER— 10 Bank, 5SS Z G skew &/,
2.13.3 $FEIF

BYURH IR I A — b S s il L B, TR AR A 2A (PLL, Phase-Locked Loop ).
FIFH 5N (1) 225 I B A 5 28 1 B0 2 N B HR % 15 5 R A28 FAR A

Arora V 15K FPGA 7= i (1] PLL BB RE S SR AL 1T DALEE I 8452, il
T B AN B S 800] LBEAT B b B AT R 1R B (R AN 0 400) « AR R 3 . 25 B
RS TNRE

Arora V 15K FPGA 7= 1) PLL AEERRF L0 -
o HR T BRI b

DS1118-1.0 37(58)




2 SR 214 EREEM

o AL PLL, 51 PRANIES B H R SRR 1/8 /N A
o CHPAHFEAN A Lh i HE

o IR BE R

®  SCRRYA Bl A (TR AL IP)

e VCO TAE#ZEHl: 800 MHz ~ 2000 MHz

® CLKIN #iZjil#H: 19 MHz ~800 MHz

2.13.4 DDR Zi#s5Z O #HEIE DQS

Arora V 15K FPGA 7 i ff] DQS B4t 140~ {Thfesk s+ DDR
Pk a1 I B 7 oK

o KL DQS fi N, BIPILIFEN 1/4 HAL
o N ANEAFIRPE/ E IR
o NAERZEIEMEIEA ST
o {Z{it DDR f e {5 5
e I #f DDR3 5 Hi k4%l
DQS HHSCFF 2 Bl TAER L, HRBE AR B 10 30 H#K.

2.13.5 %

fE% CRU IRk 78, Arora V 15K FPGA 7= i 44t 7 R iE =F & 1
KE(LW) B LW — 5l DU 28, 245 DFF R it ph g
(CE). EEfL (SET/RESET) f5%5; Iy, &r IHIEZHEL,
RN EE SRS S .

214 £/{EEN

Arora V 15K FPGA =i H L& — N MR E BN MY, HigiER
PRI N E e, WHAERSEAE TS EAL, CFU A0 FHF 2%
P m] DA AT iR

2.15 fmizic 2

Arora V 15K FPGA 7= i, 357 ¥ SRAM Zwf2, ik, SRk FHEHEER
BN BRSO R . R, P RTDRYE B B 75 SRR B A s S
PARIEAESN S Flash . FHLJS, GWSAT 284 MAMER Flash Hrisz B fc B %1
P55 SRAM .,

Arora V 15K FPGA 7= iR 7 SCFpl FhE 1) JTAG Bt B ah, b3
¥ GowinCONFIG e E#5: SSPI. MSPI. Slave CPU. Slave SERIAL
N PCle. [RNZHEYE =S REIER SN EMN Z e E . R
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2 SN2

2.15 iR E

DS1118-1.0

SEU & K 2 5. S FF OTP.

KT Arora V 15K FPGA 7= it B8 2 W4 AR L B 15 B 2% TBD.
EEAR

Arora V 15K FPGA 7= 5 S Frifiid JTAG/SSPI/QSSPI u & il it
goConfig I2C IP / goConfig JTAG IP AT 52, BIERAF S RFEA R
WA TARIRES IS N FE N ik Flash B4 Flash FUERME, mftid f2dh 2%
AT DU IR R A B BC B IR TAE, SiE5Emn, K- Pk RECONFIG_N
B 181 Reboot 154 BRI AT S AL L. BLRFEIE & B T 7R [ AH
NAFRBEAN I L5
EAFRX G mMEMR LR E

Arora V 15K FPGA 7= it SCRFLLRFRU AR N, R 128 bits ) AES
IER . R, @Oy PR B A 1) 2 e wER L5, 7E FPGA
P B EE AR SO BRI T CRC KGRI E T 24 fr. BdimE
REFE S AR IR A N B A A, AR IR EE CA R R SR, RE T %A
PR LERRR B SE R B S, AT AT FH P ek AT RS R A
SEU Handler

Arora V 15K FPGA 7= i I ik SEU Handler #itk, EA L& N A7 8
R E (CMSER)IIfE. SEU Handler #iHi i 57 45 W F i B N 7246 I v] g
FEER AR, e g /e B W i BA4 IE . SEU Handler it rE
FPGA TAEMIFEIRS, MG & @i i & &, 1T ECC i CRC
BRI L SR A A % . WA R AT DI AOE,  THEAS B 2485 5 iR AL,
S E B S Al SRAM, MR 2 IE A PR R AR H 1.

SEU Handler e Th e K AF 0T -

e JET ECC fl CRC Fu i Ak 1F &y

e CRC TRl E SRAM 2 T # &1 bit 4%

e ECC #::1 SRAM Frame ' 2 bit 4207 B 1 UL f w4 1EN, 4
bits 45 iR R &
I

MY S EEHET 2 bit IR BIRS ARSI IE, FMERIES%E UG297, Arora
V SEU Handler B A $55.

o  SCRRFBLIRRR, LR LU R 1 A %R
o SRR UL bit BHSRTE AR, 3T IIRESOUE RIS
o TR HRHIR A E R,

E!

A5 YR ARIFRARBMESER.
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http://cdn.gowinsemi.com.cn/UG714.pdf
http://cdn.gowinsemi.com.cn/UG297.pdf
http://cdn.gowinsemi.com.cn/UG297.pdf

>
o3

\

2 45t 2.16 T I B IR 2%

A\

I

orTP

Arora V 15K FPGA 7=/ #24it 128 Bit 1) OTP Z¥[], X Hr— R gmfe.
Hrb Bit0O~Bit31 A X, RGuhilig s n] DA b 25 (8] 474 22 4 1 A0 oA
HE S E . Bit32~Bit95 & DNA [X, fifiEesft 64 fME—iriRfE R

2.16 B #hiRS7 A%

Arora V 15K FPGA F= i IN ik T —/ANF W B R vs, st B2 N
MSPI i FEAE AR AL SR . F PN IR 3 28 38 7] DA FH P Bt AL At e
R, BN E TESH, LIRS LA 64 i eh iR, 4 ahdise a] bl
E ™ AR HEAS R

fou=210MHz/Param.

I

Hepa# Param AFRES %, SEEK 3 1 2~126 ZEHSH.
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3 AR 3.1 TAE%4E

S

E!

BWAREN TR R TEEENERS RN, BHITEFRIIEEERNKE
tE%, SEFSETMRIEMAHFREHEAEE THEFHRTEEENEATESR

Tk,
3.1 TiEsft
3.1.1 43 m AKSEE
% 31 xR ATEE
e R0 | FME | BoKfE
FPGA Logic
Vee ZHE, LV -0.5V 1.05V
Vccio I/0 Bank HiJ& -0.5v 3.75V
Vcex i By H s -0.5V 3.75V
Vce_ReGuL Regulator HJE -0.5v 3.75V
V EFUSE eFuse 5 AT H & -0.5V 2.07V
Gigabit Transceiver
Q* Vegna 4L = L Analog high power 0.5V 1,98V
supply
Q" Veds Bz HE Analog core power | o gy, 1,05V
supply
Q*_Vaat KR5S LK Tx power supply -0.5v 1.05V
MIPI
M* Vs A% HL . Analog core power 05V 1,05V
supply
M* Ve 40, FL & Analog high voltage 05V 3,75V
power supply
M* Vddd A E -0.5V 1.05V
TR
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3 AR 3.1 LAE&M

B A w/ME =N
Storage Temperature | fif £ i )& -65°C +150°C
Junction Temperature | 255 -40°C +125°C
3.1.2 #EFTIEEE
& 32 HEETIFEE
B EP% w/ME =N
Vee M, LV 0.87V 1.03V
Vccio I/0 Bank Hi /& 1.14V 3.465V
Veext!] 1 By H s 1.71V 3.465V
M # SRAM 1 PLL Regulator HLJE | 1.14V 2.75V
Vce_REGUL CPHY LP,
- MIPI_CPHY _IBUF/MIPI_CPHY_O | 1.14V 1.32V
BUF H /&
V eruse @ eFuse 5 AT H & 1.62V 1.98V
Gigabit Transceiver
Q* Vddha LA HL R 1.71V 1.89V
Q*_Vdda R HL s 0.87V 1.03V
Q* Vdat R 2 0.87V 1.03V
MIPI
M* Vada FEHL4Z% L & Analog core power 0.855V v
supply
M* Ve T4 75 Hi . Analog high voltage 171V 3.465V
- power supply
M*_Vddd WA E 0.87V 1.03V
TR
Tucom g (r ) 0C +85°C
TuND R (ML 2R) -40°C +100°C

E!

N HBEEFEAANBESHIZEER, Veox AT EHT 3V; Veox=1.8v B, 10 i
N E) Fmax £ FfREI, *tF>600Mbps BIMINMIE A, Veox EBERTEHT
2.5V, RMEAEFETE eFuse MIRHE, XANHIRER LIEE GND 5K floating.

3.1.3 BiF_ AR

* 3-3 R EFARE

B i H/ME LA =N
Vce Ramp HLYR R BT RER 0.1mV/us TBD 15mV/us
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3 HUURFE 3.2 ESD f*kfig
3.1.4 FdER
R 3-4 AR
E i 1 /0 K7 mNIE
i N FEL IR
Ins (Input or I/O leakage current) 0<ViN<VIH(MAX) Vo 150uA
AP EE R TDI, TDO,
Ihs (Input or I/O leakage current) 0<ViN<VIH(MAX) TMS, TCK 120uA
3.1.5 POR %¥1%
% 3-5POR BHESH
H R ik R HRE
S Vce 0.69V
POR HE1H éﬁf—%nﬁ%fsjj:ol tage Veex 1.5V
9 Vceio (Bank10) 1.05V

3.2 ESD 14 §E

%% 3-6 GW5AT ESD - HBM

e HBM
HBM 22000V (GPIO)

GW5AT-15 HBM 21000V (Gigabit Transceiver , MIPI C-PHY, MIPI D-PHY)
HBM 2 2000V (GPIO)

GWSART-15 HBM 21000V (Gigabit Transceiver , MIPI C-PHY, MIPI D-PHY)
HBM 2 2000V (GPIO)

GWS5ANT-15 HBM 21000V (Gigabit Transceiver , MIPI C-PHY, MIPI D-PHY)
HBM 2 2000V (GPIO)

GWSANRT-15 HBM 21000V (Gigabit Transceiver , MIPI C-PHY, MIPI D-PHY)

% 3-7 GW5AT ESD - CDM

Fm CDM

GW5AT-15 CDM = 500V

GW5ART-15 CDM 2 500V

GW5ANT-15 CDM = 500V

GW5ANRT-15 CDM 2 500V

DS1118-1.0

43(58)




3.3 DC Hi /<4

3.3 DC ES ¥4
3.3.1 #ET{ESEER DC BB S Fit

& 3-8 EFTIESEEINR DC BB S5
R FA RAME | SURME | BORME
o /0 % NI I (Input | Vecio<VIN<VIH(MAX) - 210uA
Bl or 110 leakage) 0V<Vin<Vccio - 10uA
0<Vin<0.7Vccio,
o Pull Strength=Strong 400uA
Vo J:h.EE{FL 0<VIN<0.7Vccio,
lpu (I/O Active Pull-up _ , -150uA
Pull Strength=Medium
Current) 0<VIN<O.7V
<VIN<0.7Vccio,
Pull Strength=Weak ~S0uA
ViL(MAX)<Vin<Vccio, _
NI Pull Strength=Strong 400uA
/O i HLi
: ViL(MAX)<Vin<Vccio,
lrD (/0 Active Pull- Pull h=Medi 150uA
down Current) ull Strength=Medium
ViL(MAX)<Vin<Vcclo, 50UA
Pull Strength=Weak
/0 HL%%
C1 (I/O Capacitance) SpF 8pF
Vccio=3.3V,
Hysteresis=ON ) 400mV
Vceio=2.5V
S - 250mV
i NIR ¥ (Hysteresis Hyste_re3|s—ON
Y for Schmitt Tri Veao=1.8V, - 150mV
HysT | for Schmitt Trigger Hysteresis=ON
inputs) _
Vccio=1.5V, ) 30mvV
Hysteresis=ON
Vccio=1.2V,
Hysteresis=ON 40mV
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3.3 DC Hi /<4

3.3.2 B7ASE R

+® 39 BSHR

B S iR AR | s AYE
lcc Core HLJF HLI LV kA -
lcex Veex HL R HLR LV iRA -
lccio I/0 Bank HL¥i HLii(Vecio=3.3V) LV A -
lcc_REG M E Regulator ##2s L LV A -

!

(1182 BUE R KA 25°C.

3.3.3 /O #HFETIEERMH
#+ 3-10 /O #HEEFETIEEH

P 3T M AT Veoio(V) NSRBI VRer(V)

5 /ME SLAAE B KAH 5 /ME SR SN[
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 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 I 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 i 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 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 - - -

DS1118-1.0
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3 MU 3.3 DC A UHiE

4o 75 3TN AEY Veoio(V) HIAXT BT VRer(V)
w/ME TR AE B NE 5 /ME LT AE =N

SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 25 2.625 - - -
SSTL25D I 2.375 25 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D i 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_I 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -

!
€ True LVDS #J Bank Vccio B E 5 2.5V,

3.3.4 Bif /0 DC BB 454

< 3-11 Bix /O DC B S$H1E
% Vi ViH VoL Vo!-| lou | lonM
Min | Max Min Max (Max) | (Min) (mA) | (mA)
2 2
4 -4
6 -6
I§VCM083 -0.3V 0.8V 2.0V g4y | 04V Veeo0AV g
LVTTL33 12 12
16 | -16
0.2v Vceio-0.2V | 0.1 -0.1
2 -2
4 -4
LVCMOS2 Vceio+0. | 0.4V Vceio-0.4V 6 6
5 0.3V 0.7V 1.7V 3 ' 8 -8
12 |12
16 | -16
0.2V Vccio-0.2V | 0.1 -0.1
2 2
4 -4
+ 6 -6
IéVCMOS1 -0.3V 3’0305@)( ?/fc?ox XCCIO 0. 0.4V Vccio-0.4V 3 3
12 |12
16 -16

DS1118-1.0
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3.3 DC Hi /<4

o Vi ViH VoL VoH loc | lonl™
Min | Max Min Max (Max) (Min) (mA) | (mA)
0.2V Vccio-0.2V | 0.1 -0.1
2 2
4 4
LVCMOS1| 5 4,/ 0.35 0.65 X Vccio+0. | 0.4V Vccio-0.4V | 6 -6
5 ' Vccio Vccio 3 8 -8
12 | -12
0.2v Vccio-0.2V | 0.1 -0.1
2 2
4 -4
LVCMOS1 0.35 X 0.65 X Vceio+0. | 0.4V Vccio-0.4V
0.3V 6 6
2 Vccio Vccio 3
8 -8
0.2v Vccio-0.2V | 0.1 -0.1
LVCMOS1 0.35 X 0.65 X 2 -2
0 -0.3 Vocio Veeio 1.1V 0.4V Vccio-0.4V 2 2
PCI33 | -0.3V 0.3 x Voco 0.5 x Veco | Veco+0.3 3‘010’; 09xVeco | 1.5 05
SSTL33 || -0.3V Vrer-0.2V | VRer+0.2V Veco+0.3 2)/0600/2' Vecol2406 8 | -8
SSTL33_Il| -0.3V| Vrer-0.2V | VRer+0.2V | Vcco+0.3 2)’0800’2' Vcco/2+0.8 | 13.4 | -13.4
VREF- VRrer+0.15 Vccol2- | Vecol/2+0.6
SSTL25_| -0.3V| o2y v Veco+0.3| o6 ] 8 -8
VREF- VRrer+0.15 Vccol/2- | Veco/2+0.8
SSTL25_I1 -0.3V| /"y, v Veco+0.3| o 'g) ] 134  -13.4
VREF- VRrer+0.12 Vccol2- | Vccol/2+0.4
SSTL18I -0.3V ("osy sy Veco+0.3) 057 7 8 -8
VREF- VRrer+0.12 Vccol2-
SSTL18II -0.3V ("oey sy Veco+0.3) s Vcco/2+0.6 | 13.4 | -13.4
VRer+ Vcco/2- | Vecol/2+0.1
SSTL15_I | -0.3V| Veer-0.1V | 5T Veco+0.3 057 | 75 8 -8
SSTL135_ VREF- Vrer+0.09 Vceco/2- | Veco/2+0.1
| 0.3 | '0ov v Veco+0.3) o 5 8 -8
SSTL12 || -0.3 | Vrer-0.1V | VRer+0.1V | Veco+0.3 S/fc(’)‘ 0.8xVeco | 0.1 -0.1
HSTL18_I| -0.3V| Vrer-0.1V gﬁE\j” Veco+0.3| 0.40V | Vcco-0.40V | 8 -8
HSTL18 Il -0.3V| Vrer-0.1V B’F;E\T Veco+0.3| 0.40V | Vcco-0.40V 16 | -16
HSTL15_I| -0.3V| VRer-0.1V B’F;E\T Veco+0.3| 0.40V | Vcco-0.40V | 8 -8
HSTL15_II -0.3V| VRer-0.1V B’F;E\T Veco+0.3| 0.40V | Vcco-0.40V | 8 -8

DS1118-1.0
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3 AR 3.3 DC LA
2 \4 ViH VoL VoH lot" | lonl™
Min | Max Min Max (Max) | (Min) (mA) | (mA)
HSTL12 1| -0.3V Veer-01V | YRV 1veeor03 92X 1 08xVoco |8 | -8
0.1V Vceo
VREF- VREF+ 0.2 x
HSUL12 | -0.3 0.13V 0.13V Vcco+0.3 Veeo 0.8 xVcco | 0.1 -0.1
!
ME—4 Bank i 10 B9E2#) DC B RFR&I(E1E source # sink): [E— Bank i 5
10 KR ERAEERT n*8mA, n FR/KiZ Bank # 5| 10 H=.
3.3.5 4> I/O DC B 54514
& 3-12 4% I/JO DC ES4514%
L WA 1 b R RK
" Half the Sum of
:H: AI M,
Vicm ee LN YA the Two Inputs 0.3 235 |V
. N . . Difference
AN /AI\
Vip Iﬁﬂ fﬁ.;_ﬁ\ I]E]E(lglfferentlal Between the 1i00 :;:50 +600 | mV
nput Threshold) Two Inputs
I i1 \ B3 (Input Current) ﬁgm; 8; or |- - 20 | pA
Ze fs 4 ) H T (Output (Vo - Vom), Rt
Voo Voltage Differential) =100Q 250 1350 600 | mv
ZE R A H FL R R AR AT
AVop (Change in VOD Between - - 50 mV
High and Low)
% H1 % (Output Voltage (Vop + Vowm)/2, 1.37
Vos Offset) Rt = 100Q 1.125 1 1.25 5 \Y
i th 5424k (Change in
AVos VOS Between High and - - 50 mV
Low)
_ . Vob = 0V W i
| SR NI - - - 12 mA
s % L o L
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3 S 3.4 AC FFohiit
3.4 AC FFx45t4
3.4.1 Gearbox FF<%51%
%R 3-13 Gearbox [ F&%
B/ A RAE <K )
FMAXiopr 1:2 Gearbox i\ 10 f K HATH% 400 Mbps
FMAXipesa 1:4 Gearbox fii A\ 10 i KHATHR 800 Mbps
FMAXipesx 1:8/1:10 Gearbox #i A\ 10 i KHATH R 2000 Mbps
FMAXoes14 1:14Gearbox i\ 10 Ok H AT 2000 Mbps
FMAXipes1s 1:16 Gearbox iﬁﬁ)\ 10 %i%ﬁf@% 2000 MbpS
FMAXipess2 1:32 Gearbox #i A\ 10 K AT % 2000 Mbps
FMAXopDR 2:1Gearbox #irth 10 f K HATH AR 400 Mbps
FMAXoser4 4:1 Gearbox %t 10 K HATH R 800 Mbps
FMAXoserx 8:1/10:1 Gearbox it 10 F K HATHF 2000 Mbps
FMAXoserx 8:1/10:1 Gearbox #ith 10 i KHATHZ 2000 Mbps
FMAXoser16 16:1 Gearbox it 10 f ok H AT A 2000 Mbps
3.4.2 Fr AR $hRSH 2R FF i1
%= 3-14 F IR SRSH 2 4t
A wi B w/IME B ARE S YN ]
D =Y DR A L 2
i??)}&’}" Al h A0 tov 199.5MHz | 210MHz 220.5MHz
fmax A
S =35 Be W5 % (-
HT%EIJT{LE%%E%U&/J\K( 40 to 189 MHz 210MHz 231MHz
+1007C)
tor i Hi 4+ Duty Cycle - 50% -
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3 R 3.4 AC JF A5
3.4.3 PLL FFR451E
% 3-15 PLL FFc4it
" " REZR - -
B4 ik R B | w1
Finmax Maximum Input Clock Frequency 800 800 MHz
Finmin Minimum Input Clock Frequency 19 19 MHz
Maximum Frequency at the Phase
Frromax Frequency Detector 400 400 MHz
Minimum Frequency at the Phase
Fermi Frequency Detector 19 19 MHz
FingiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Ma
Minimum Allﬂvéialg ll\/rl]lglzjt Duty Cycle: o5 o5 %
Minimum Allowable Input Duty Cycle: o
Finouty 50-199 MHz 30 30 %
Minimum Allowable Input Duty Cycle: o
200-399 MHz 35 35 %
Fvcomin Minimum PLL VCO Frequency 800 800 MHz
Fvcomax Maximum PLL VCO Frequency 1600 1600 MHz
£ Low PLL Bandwidth at Typical 1 1 MHz
o High PLL Bandwidth at Typical 4 4 MHz
Static Phase Offset of the PLL
TSTATPHAOFFSET Outputs +/- 50 +/-50 ps
PLL Output cycle-cycle Jitter Thru
HCLK > 100MHz <300 <300 ps 3
PLL Output cycle-cycle Jitter Thru
TUITTER_cCJ_HCL HCLK <100MHz <30 <30 mUI
K PLL Output cycle-cycle Jitter Thru
PCLK =100MHz <400 <400 ps
PLL Output cycle-cycle Jitter Thru
PCLK <100MHz <40 <40 mUI
PLL i itter Thru HCLK
Output p§r1|(())c(l)|;]/|||t-t|ezr ru HC <300 <300 ps
PLL Output piglggMJ::tsr Thru HCLK <30 <30 mUl
TuTTER_PJ_PCLK - -
PLL Output pjr;%%'\\;:lt_tér Thru PCLK <400 <400 ps
PLL Output p<e1r|(())gl\}ljl|_t|tzer Thru PCLK <40 <40 mUI
PLL Output Clock Duty Cycle
Toutputy Precision <50 <50 mUl 1,4
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 2
TexTrovAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
RSTwinpuLsE Minimum Reset Pulse Width 10 | 10 | ns
E!
o IZMIKBIBEBRETEHIINNER.
o ZifZF| Cascade 3B, % Divider AJ LA SR BX1S R EIR AV L S
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3 WA 3.5 Gigabit Transceiver 454

o MBS FMARERERX, 2R BIEE T REZNRRIERBNIE.
o MPFPEFM 10 LM duty cycle T4 Clock Tree HIEZM

3.5 Gigabit Transceiver $5{%

3.5.1 Gigabit Transceiver DC $§1%

%= 3-16 Gigabit Transceiver DC #§1%

AR iR - Yus Min. Typ. Max. Units

Transmitter
output swing is
Differential peak-to-peak | setto maximum

VOUTuir p2p | output voltage setting - - Vdda mV
DC common mode output

VOUTcm voltage Equation based Vdda/2 mV
Differential output

Rsrc_term resistance — 100 — Q

Transmitter output pair
(TXP and TXN) intra-pair
Tintrapairskew skew - 2 12 ps

Differential peak-to-peak
input voltage (external

VINuiff_p2p AC coupled) 200 - 2000 mV
DC coupled

VIN Absolute input voltage VDDT = 0.9V =300 - Vdda mV
Common mode input DC coupled

VINcwm voltage VDDT = 0.9V - - 500 mV
Differential input

Rerm resistance - 100 - Q
Recommended external

Cexr AC coupling capacitor - 100 - nF

3.5.2 Gigabit Transceiver FFX$F1%

| 3-17 KGR RIR R

SRk rye ol c2 i
Wire Bond Wire Bond
- I 0| EOKIER (A HE) 8 8 Gbps
WA G =8 ) YR 270 270 Mbps
:Ib*ﬁ[ﬂ B RH R (B H ) 8 8 Gbps
N /N 270 270 Mbps

!

o [IKNF-H N ABBIERER N
o PMTHERNA, RARBEBRFENAE PCIE 3.0 fRifEZH.
o DPIMBRERH.
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3 AR 3.6 ZwiEdE O P Anit
% 3-18 PLL 4514
cl/cC2
S R £
475/ Hik 363 N Max B
Channel PLL AR 1.25 6.5 GHz
Quad PLL 0 AR 1.25 6.5 GHz
Quad PLL 1 TAREH 3.8 6.5 GHz
Output lane divider!! 1/2/4/8
!
@32 A Output lane divider AJ LASC I E (KR E .
3R 3-19 SERPIFRHFIE
are co/c1l/c2 :
ES B M : Units
Min. Typ. Max.
Reference clock
FGreFcLKk frequency range 20 - 800 MHz
TRREFCLK Reference clock rise time | 20% — 80% - 200 - ps
TrREFCLK Reference clock fall time | 80% — 20% - 200 - ps
Reference clock duty Transceiver PLL

TpcREFCLK cycle only 40 50 60 %

& 3-20 PLL $iERTEiEHE

co/ci/c2
i R _ Units

& fHid Min. Typ. Max. !
TepPLLLOCK Initial PLL lock — - 2 ms

3.6 IO FFRfE

Arora V 15K FPGA 7= 2 £ Z ' GowinCONFIG it & #%z0: SSPI.
MSPI. Slave CPU. Slave SERIAL /% PCle, £4ERHES % xxx.
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4 BT IRE R 4.1 A dn 4

4%%14% BiER

4.1 BHEHZ

4-1 FBHHRFERBI-ES
GWXXX - XX X XXXXXX ES

Product Series — T — Optional Suffix

GW5SAT ES Engineering Sample

GWS5ART

GWSANT Package Type

GWS5ANRT MG132 (MBGA132, 0.5mm)
MG132P (MBGA132P, 0.5mm)

Core Supply Voltage
LV: 0.9V

Logic Density
15: 15.1K LUTs

4-2 Bt 75 %R FH-Production

GWXXX - XX X XXXXXX  CX/X

Product Series —— _l__
GW5SAT Grade .
GWS5ART C Commermaj
GW5ANT | Industrial
GWS5ANRT Speed

0 Slowest /1 /2 Fastest
Core Supply Voltage

Package Type

LV: 0.9V MG132 (MBGA132, 0.5mm)
. , MG132P (MBGA132P, 0.5mm)
Logic Density CM90P  (CM9OP, 0.5mm)

15: 15.1K LUTs
!

o XTIFHMHRABREMBPEEFEE 1.3 HRKERIIE.
o FHEIREZFRM/NEE(LittleBee) RS R EBRIEZHRERE,

DS1118-1.0 53(58)




4 BT IRE R 4.1 B4

o EnsHREFHRRAIAREI, 0 C2/I11, C1/10F. TRIFERMBHEIIE
W, FrAR—S R AT AR #E Tl A (DAt M A (C). TR & =RE
100°C, M RR=RE 85°C, FrLAR—t AR &N A #HEEREFR
2, ETAWRMRAPEREZFRNA 1.
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4 BT IRE R

4.2 FREE AR IR R

4.2 st E AR RG]

PR A A R I EN] R HEE, e 4-3 Fros.

& 4-3 SBREEHRIRIATRA

]
GOWINEET Part Numbery —
Part Number —— XXXXX XXXXXXXXXX XXXX Part Number™ —
Date Code —» YYWWXXXX Date Code — |
Lot Number —»LLLLLLLLL Lot Number —

B> XXXXX XXXXX
> XXXXX XXXXX
> YYWW XXXX
> LLLLLLLLL

pE
MLBEEEGRE—ITSE_ITHHR “Part Number”,
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5 KT AFM 51 FMAE

x4

%

51 FHRAR

Arora V 15K FPGA 7= i 5 ds F- M = ZLAHE = = - 34K Arora V 15K
FPGA 7= MR . 72 s B, BN WS DL 83T
s, WO P PUE T =2 54K Arora V 15K FPGA 7= i, A B8
TFES IR A

5.2 R 3CH

B o SR M s www.gowinsemi.com.cn T UL R #L. BE LA
ARSI

e UGY983, Arora V 15K FPGA /= indt 3 5 5 Tt
o UG1224, GW5AT-15 234+ Pinout Fjiff
e UG1120, GW5ART-15 #3/F Pinout Ffiff

5.3 Kig&. HgB&iE

R 5-1 AN AT BRI ARG . RIS RAH OB X o

£ 51 R, BRI
RiE GimsiE AR P
ADC Analog to Digital Converter T W
AER Advanced Error Reporting AR S
ALP Adaptive Low Power H & NAK DI FE
ALU Arithmetic Logic Unit HARZ T
BSRAM Block Static Random Access Memory PUIRE A BENLAF 1 35
CFU Configurable Function Unit AIACE VIRE T
CLS Configurable Logic Section A fiC B AR B
CMSER Configuration Memory Soft Error Recovery | Bt & P AFHEHR KR
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5 XFAFM

5.3 Rif. 4Em&iE

RiF GimsiE 2R P
CRU Configurable Routing Unit A g R AT 2R T
(o] Camera Serial Interface AT R AR R
CTC Clock Tolerance Compensation IR o 2% 22 4 M
CTLE Continuous Time Linear Equalizer TEGLIN [ 28 1 3 i 7
DCS Dynamic Clock Selector BRI P E AR
DFF D Flip-flop D filt i 2
DNA Device Identifier WAAMRRRT
DNL Differential Non-Linearity Z o AR
DP True Dual Port 16K BSRAM 16K Xt 1 BSRAM
DSI Display Serial Interface AT B0
DSP Digital Signal Processing N EEEREY
ECC Error Correction Code 2 FEhL
ECRC End-to-End Cyclic Redundancy Check iy 2] 3 I P TU AR AL B
ESD Electro-Static Discharge i FELICFR,
FIFO First In First Out Jeit et
FPG FCPBGA FCPBGA 3%
FPGA Field Programmable Gate Array W AT gt 11 REF
GCLK Global Clock 4 Ry B A
GPIO Gowin Programmable 10 E(.zﬂowm IR
GSR Global Set/Reset SS9 R=KDAN=KIA
HCLK High Speed Clock e I
INL Integral Non-Linearity R AR gt
OB Input/Output Block A N A
LUT Look-up Table HmHE
LW Long Wire K2k
mDRP Mini Dynamic Re-Program Port TR ) 28 P G R i 1]
MIPI Mobile Industry Processor Interface FEanAT AL 42 1
OTP One Time Programmable — M) g A
PCle Peripheral Component Interface Express SN bR
PCS Physical Coding Sublayer BT e P
PLL Phase-locked Loop BUAHER
PMA Physical Medium Attachment PR =
REG Register AT A

. 16K £ X i
SDP Semi Dual Port 16K BSRAM BngMX i H
SEU Single Event Upset LY A e
SP Single Port 16K BSRAM 16K H.35 1 BSRAM
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5 R TATF i 5.4 BORSCRF S It

AR GilgiE £y ‘

£
AN j? g \
SSRAM Shadow Static Random Access Memory ;;ﬁﬁ%’“ BELAF i
TDM Time Division Multiplexing i 55 H

54 BRI HERR

ez PRSI AT REROR SR, AR A I RE Fp QA A A 5 ) B Al
M EES A TR

M4k www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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