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Name [Description [Min. [Max;
FPGA Logic
READY py——RE—— 47K —jvecioz Mopgo &——R2——— K vecios Vee Core voltage, LV 0.87V 1.03V
“Configurable detection section WobET RS —ATK | yoci0n Veoio /0 Bank voltage 1.4V 3.465V
*Configuration mode signal sele Ved! Auxiliary voltage 171V 3.465V
Power supply voltage of internal LDO module that powers PLL and
B vecios Vecioo STSppYeeD B 114V 275V
DoNE SRS 1K LED1 I T
Veruse Voltage required for eFuse writing 1.62V 1.98v
*Configuration completed RECONFIG_N <(——FR8 47K vccios . , 5
detection section *Configuration reset section Gigabit Transceiver
VpoHace Analog high power supply voliage 1.71V 1.89v
Vopao- Analog core power supply voltage 0.87v 1.03v
Vooro- Serdes transmitier power supply voltage 0.87v 1.03v
MIPI
Voo Analog core power supply voliage 0.855v 1.08v
R7 vccelo2
‘\H—!:F‘ B o Flash T Voo Analog auxiliary power supply voltage 171V 3.465V
1 2
Tex N 2 [y vogor lu Vooow Digital core power supply voitage 087V 1.08v
DI 3 4
R8 R9 R10 i1
100 5,4 JTAG g li6 - ok oK I A TuF Vppizu MIPI LP power supply voltage 1.14V 1.32v
PSRAM
7 st —FNF QSPI_MCS N 1 U% ool =
™S 91y 1010 S s Vv P Vooe PSRAM power supply voltage 1.71V 1.80v
asp iz . VDT‘; ”ztz . aspl ook Viooee PSRAM data bus power supply voltage 171V 1.80v
u3 4 oo o8 QsPI_Mos! N“'El
101 104 vccios rsm Fash I"'\When internal differential termination resistors are required, Vcex must be greater than or equal to 3V; the 10 input-output Fmax is limited when Veex=18V, and Veox
;H 2 6w vee |8 T . ) aeh g RiT—— K (NO) needs to be greater than or equal to 2.5V for input-output applications with Fmax greater than 600Mbps.
30 02 103 -4 :Eitgrg%‘ngqggpa ;:ifgrgig 2 \When Vgryse is not required, this power supply can be connectad to either GND or floating.
ESD If multiple power supplies are shorted on some packages or PCBs, it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy the needs
*JTAG download section of multiple power supplies at the same time.
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Notes:

1.F _CLK signal is an external input clock signal.

It is recommended that F CLK signal be provided through an active oscillator crystal.
2.External Flash memory is used to store downloaded programs.

For details about SPI Flash model selection, see "Chapter 4.5 SPI Flash Selection" in UG720,
Arora 15K FPGA Products Programming and Configuration V Guide .

3.It is recommended that add an ESD protection chip to the JTAG download circuit.

4.VCC core voltage requires a large current, so it is recommended to supply power separately.
5.The MODE pin is the GowinCONFIG configuration mode selection signal.

For details about how to select the Mode signal, see "Chapter 3.1 Configuration Modes" in UG720,
Arora V 15K FPGA Products Programming and Configuration Guide.
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GW5ART-LV15CMIOPF Name [ Description [Min. [Max.
FPGA Logic
Ve Core voltage, LV 087V 1.03V
Veoio /O Bank voliage 1.14V 3.465V
Voo ! Auxiliary voltage 1.71V 3.465V
READY P——R12 ATk yccioz mopEo —FB13 47K vecios — Power supply voltage of internal LDO module that powers PLL and 114V 2785y
*Configurable detection section JODE! < R14 47K veeios o M & =
Veryee Voliage required for eFuse writing 1.62V 1.98v
*Configuration mode signal selection| = = =
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1K LED2 77
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ion completed - . ) "
*Configuration reset section Vooro- Serdes transmitier power supply voltage 0.87v 1.03v
MIPI
Voo Analog core power supply voliage 0.855v 1.08v
R18 47K vceioz Voo Analog auxiliary power supply voltage 1.71V 3.465V
il 2 Flash
Tek 1 Pl Vooow Digital core power supply voltage 087V 1.08V
3 vecios l
™ 3 Atk ato I Vopizu MIPI LP power supply voltage 1.14v 1.32v
100 5,5 JTAG (|6 . 47K 47K A-7uF PSRAM
A
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Al 9 10
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QsPI_Mi2 QSPI_CCLK Note!
e QSP_MOSI I\When internal differential termination resistors are required, Veex must be greater than or equal to 3V- the |0 input-output Fmax is limited when Veex=18V, and Veex
o1 104 vecios needs to be greater than or equal to 2.5V for input-output applications with Fmax greater than 600Mbps.
2 5 R22 1K (NC
(NC) & " e & -
il . GND  vec . *Externa to Ii 2 \When Vgryse is not required, this power supply can be connectad to either GND or floating.
102 103 store dow ams If multiple power supplies are shorted on some packages or PCBs, it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy the needs
ESD Vi
*ITAG download section of multiple power supplies at the same time.
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Notes:
1.F CLK signal is an external input clock signal.
Tt is recommended that F_CLK signal be provided through an active oscillator crystal.
2.External Flash memory is used to store downloaded programs.

For details about SPI Flash model selection,

Arora 15K FPGA Products Programming and Configuration V Guide .
3.It is recommended that add an ESD protection chip to the JTAG download circuit.

4.VCC core voltage requires a large current,

5.The MODE pin is the GowinCONFIG configuration mode selection signal.

For details about how to select the Mode signal,

Arora V 15K FPGA Products Programming and Configuration Guide.

see "Chapter 4.5 SPI Flash Selection" in UG720,

so it is recommended to supply power separately.

see "Chapter 3.1 Configuration Modes" in UG720,
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~—Ki | IOL35A/IDO4/SYSSIONLVDS 512 | M1_DOA D6 | Q0_REFCLKP 0 Q0_REFCLKP 1 |-gg }_5 Veex VDDAQO g1g
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TCK; ﬁw I0L20ATTCKILVDS —a WiDic GWSART-LVISCS126P veeios———2-{ vecios VDDTQO [-B3——¢— VODTC0 0P
™S, N6 | IOL20BITMS/LVDS iz | MI_D2A G2 VDDTQO
M6 | IOL22A/GCLKT_7/QOREF_T_INO/SSPI CLKILVDS “H11 | M1_D28 VCCI02———+ vccioz K3
o1 N5 | |0L22B/GCLKC_7/QOREF_C_INO/RDWR_B/SO/SSI1/PCIE_HOST_RSTN/LVDS — | MDD \DDP_VDDQP. 1P H3 VEFUSE [~ ——VEFUSE_1P8
IOL24A/TDILVDS 2 T AN T A > t VDDP_VDDQP
TDO(;% |OL24B/TDOILVDS GW5ART-LV15CS126P = GWSART-LV15CS126P E3 | bDPVDDOP
Ma | IOL26A/GCLKT_6/LPLL_T_INOLPLL_T_FB1/QOREF_T_IN1/DOS/CLKHOLD_N/SSI3/LVDS GWSART-LVASCS126P
—" I0L26B/GCLKC_6/LPLL_C_INO/LPLL_C_FB1/QOREF_C_IN1/D07/SSPI_WPN/SSI2/LVDS
GWSART-LV15CS126P
[Description Max.
MoDEQ {{——R2 —ATK | yecios
RS . 47K eci02 oo € ot « Yoo Core voitage, LV 087V 103V
. 7 1fO Bank voltage 114V 3465V
onfigurable detection section .
*Configuration mode signal selection Auxiliary voltage 1.71V 3.4B65V
Power supply voltage of internal LDO module that powers PLL and 1.44v 2757
SRAM 3 *
RECONFIG_N & R26 4.IK veeios Ro7 1K veoios Veruse'™ Voltage required for eFuse writing 1.62v 1.08v
*Co. ratio s s tio i i i
Configuration reset section DONES Ro8 LED3 a7 “‘ Gigabit Transceiver
Vophaos Analog high power supply voltage 1.71v 1.89V
*Configuration completed detection section
Vo, Analog core power supply voltage 0.87V 1.03V
“Hﬂ‘:,ﬂk . Vopras Serdes transmitter power supply voltage 0.87v 1.03V
Tk 11y 2 veelo2 MIPL
3 L4 vogios Flash Vopan Analog core power supply voltage 0.855V 1.08v
oI 3 4
100 5/, e (|6 l Voo Analog auxiliary power supply voltage 171V 3 465V
c75 c76
M N = RS0 R31 Ra2 o Vopow Digital core power supply voltage 0.87v 1.08V
. o, ol 47K 47 47K Ty Vopiau MIPI LP power supply voltage 114V 1.32V
us
QSPI_MCS N s Voo L8 = PSRAM
QSPI_MISO 2|00 o L QsPI_MI3 Voor ‘PSRAM power supply voltage |I v ‘1,89V
us =
s g . R Vooce |PsRAM data bus power supply voltage [171v |1.:80v
101 104 vccios wpP CLK Note!
2 5 5 QsPI_MOS! i .
\\’7 GND  vCC T GND DI ' When internal differential termination resistors are required, Vecx must be greater than or equal to 3V the 10 input-output Fmax is limited when Vecx=1.8V, and Veex
3 {02 103 SPI Flash - KNG needs to be greater than or equal to 2.5V for input-output applications with Fmax greater than 600Mbps.
)
o £SD *External Flash, used to “ When Veruse is not required, this power supply can be connected to either GND or floating.
*JTAG download section store downloaded programs If multiple power supplies are shorted on some packages or PCBs, it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy the needs
of multiple power supplies at the same time.
VDDP_VDDQP_1P8
VDDAM_0P9 VDDXM VDD12M_1P2 VEFUSE P8 VCCLDO veex VDDAQO_0P9
T T
ng7 Jgs ng Jgsn km ksz Jgsa Jgu 85 86 89 co0 [cot co2 co3 [co4 95 (C96 C97 c102
—FWF—PNF—PNFPWFFNF FquP‘WF—PNF ‘WF P‘WF P‘WF—PNF |uF —PNF —PNF —PNF P.‘WF—FNF —‘TODLIF—PDUF THF —PWF—PNF—FNF—FWF—FNF
;
VCC_0P9 VCCIO2  VCCIO3  VCCIO4 VDDTQO_0P9 VDDHAQO_1P8
c103 E 104 E 105 Ewoe Em c108 _[c109 Euo c111 E 112 Em c11a E L 118 ct1e [c120 c121  [c122 Ct24 [c125 [C126 c127

Bl R pe e e pe e

100uF 10uF  [1uF E F

128
100uF 10uF  [1uF Equ E.mF

Notes:
1.F CLK signal is an external input clock signal.

Tt is recommended that F_CLK signal be provided through an active oscillator crystal.
2.External Flash memory is used to store downloaded programs.

For details about SPI Flash model selection,

Arora 15K FPGA Products Programming and Configuration V Guide .
3.It is recommended that add an ESD protection chip to the JTAG download circuit.

4.VCC core voltage requires a large current,
5.The MODE pin is the GowinCONFIG configuration mode
For details about how to select the Mode signal,

selection signal.

Arora V 15K FPGA Products Programming and Configuration Guide.

see "Chapter 4.5 SPI Flash Selection" in UG720,

so it is recommended to supply power separately.

see "Chapter 3.1 Configuration Modes" in UG720,
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PTG — I0BSBIMCS_NILVDS Nt3 | IOBI4AD1SLVDS/DQ2
OSPTMOST I0B7AIDO3MI3ILVDS Ntz | I0B14B/D141LVDS/DQ2
10B7B/D00MOSIMIOLVDS P12 | I0B16ALVDSIDQ2
READY & IOBSAREADY P10 | |OB16BILVDS/DQ2
N0 | IOB18ADIILVDS/DQ2
Ng | IOB18B/D121LVDS/DQ2
13 pg| I0B20ALVDS/DQS2
DONE {{——————i5-{ I0L29ADONEILVDS ~Ni1 | I0B20B/LVDS/DQS2
RECONFIG N Y)————r| IOL29B/RECONFIG_N/LVDS F_CLK3>——p1-| I0B22A/GCLKT_31LVDS/DQ2
MODE1 2| IOL31A/GCLKT_SIMODE1/LVDS ~—Ng | I0B22B/GCLKC_3/LVDS/IDQ2

N: !
MODEO M2 | IOL31B/GCLKC_5/MODEO/LVDS Pg | IOB24A/GCLKT 2/BPLL_T_INO/BPLL_T_FB1/LVDS/DQ2
i | IOL33AIGCLKT 4/LPLL_T_INVLPLL_T_FBO/CSO_B/DOUT/SCLILVDS 10B24B/GCLKC_2/BPLL_C_INO/BPLL_C_FB1/LVDS/DQ2

IOL33B/GCLKC_4/LPLL_C_IN1/LPLL_C_FBO/CSI_B/SDA/LVDS
I0L35AID04/SUSSIOLVDS
I0L35B/D0S/SSPI_CS_N/LVDS.

R
S

3

N

U10E

VDDAQO_0PS| A2 vobaqo
‘A9 | VDDAQO
‘A6 | VDDAQO
VDDAQO
vDDTQO_0P9f— B4
.« VDDTQO
VDDHAQO_1P8 }—ﬁ VDDHAQO
VDDHAQO
VDD12M_1P2 }7'“7 VDD12M
M5
VDDAM_0P9F—¢——55 | VODAM
VDDAM

veeio2
vceios

veeios

vooxm  ———C2 vooxm VCCLDO

K12 necion
M necios

e Voo woP.vooe. 75— 1 oo v vooos
62 813 108328 o _VDDP_
TCK G3 | IOL20ATCKILVDS E73 | IOB34A Hiz | VCCX L12
™S, H3 | IOL20B/TMS/LVDS D13 | 10B34B }_5 VCCX VEFUSE [ ~——JVEFUSE_1P8
o | I0L22A/GCLKT_7/QOREF_T_INO/SSPI_CLK/LVDS C13 | 10B36A veex| VeeX
J3 | I0L22B/GCLKC_7/QOREF_C_INO/RDWR_B/SO/SSI1/PCIE_HOST_RSTN/LVDS D14 | 10B36B
D> J2 | IOL24AITDILVDS C14 | I0B39A GWSART-LV1SMG132P
TDOK— 5| IOL24BITDOILVDS J13 | 108398
Ko | IOL26AIGCLKT_6/LPLL_T_INOLPLL_T_FB1/QOREF_T_IN1/DOS/CLKHOLD_NISSI3/LVDS 14| 10B41A
| I0L26B/GCLKC_6/LPLL_C_INO/LPLL_C_FB1/QOREF_C_IN1/D07/SSPI_WPN/SSIZILVDS F147| 108418
. Ei4 | I0B43A — —
GWSART-LV15MG132P | 98438 [Description [Min. [Max.
G14
108458
utoc utop CWSART-LVISMGT32P Core voltage, LV 087V 103V
5 o " /0 Bank voliage 114V 3.465V
P51 MO_CKP C3| Q0_LNO_TXP O Q0_LNO_RXP_I (37
N7 | MO_CKN B6 | QO_LNO_TXM_O QO_LNORXM_I [z Auiliary voltage 171V 3 465V
P7 | Mo_DOP C6 | QU_LN1_TXP O QO_LNT_RXP_I 35 -
N6 | MO_DON Bs | QU_LN1_TXM_O QO_LN1RXM_I [~a7g Power supply voltage of internal LDO module that powers PLL and
P | MO_D1P Cg | QU_LN2_TXP O QO_LNZ_RXP_I a7y 47K 1.14V 275V
Na | MO_DIN Ci2 | QO_LN2_TXM O QO_LN2 RXM_| [~a73 READY Dy——R34 2K ____vecioz SRAM
Mo_D2P QO_(N3_TXP O QU_LN3_RXP_| y N
Fa| Mo D2n B12 1 o iNaTXM0  qoina Rl AT *Configurable det Voltage required for eFuse writing 1.62V 1.98V
M0_D3P - = -
P3| Mo_DaN ﬁ?} QO_REFCLKP 0 QO_REFCLKP_1 g:g Gigabit Transceiver
QO_REFCLKM.0  QO_REFCLKM_1
= — = = W o Analog high power supply voliage 1.7V 1.89v
. GWSART-LVISMG132P e og igh p pely g
M1_DOA 1 3
oo vor RECONFIGN & 35 47K eoio Voo Analog core power supply voltage 0.87V 1.03V
Lt MJ:B?,? *Configuration reset section Voo Serdes transmitter power supply voltage 087V 1.03V
71| M1_D18 MIPI
c1 | MI_D1C vss
D2 m}ggg xgg Vooam Analog core power supply voltage 0.855V 1.08V
D1 —
m1_b2c Ves ooos Voo Analog auxiliary power supply voltage: 1.71V 3.465V
GW5ART-LV15MG132P
vss Flash g
vss Vooow Digital core power supply voltage: 0.87v 1.08V
vss
ves Vooizw MIPI LP power supply voltage 1.14V 1.32v
vss R36 R37 R38
MODE0 ({———FR39 —4TK____4 yecios L 47K 7K 47K PSRAM
= GW5ART-LV15MG132P
o » m Vooe PSRAM power supply voltage 171V 1.80V
MopEt K——RR A {vecios QsPI_MCS N 1S vee 2 Vi PSRAM data b " " 171V 189V
booe ata bus power supply voltage I g
*Configuration mode signal selection QSPI_MISO 250 oD L — Note!
QsPI_Mi2 3| 6 QSPI_CCLK 1 _ A : R . 3
WP CLK "I VVhen internal differential termination resistors are required, Vcex must be greater than or equal to 3V- the 10 input-output Fmax is limited when Vecx=1.8V, and Veex
GND oi -2 QSP|_MOSI needs to be greater than or equal to 2.5V for input-output applications with Fmax greater than 600Mbps.
R&1 1K veelos SPI Flash ri2 K (NG 1 \\hen Verysz is not required, this power supply can be connected to either GMD or floating.
K . *External F1l ' multiple power supplies are shorted on some packages or s, it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy the needs
DONE'S R43 K LED4 7 I — I If multipl I horted ki PCBs, it to take the int 1 f th fall shorted lies to satisfy th d
*Configuration completed detection store downloaded programs of multiple power supplies at the same time.

Ré4 47K
| s

1 2
TCKK 1 2 VCCIO1_VDDP_VDDQP_1P8
3 VDDAM_0PY VDDXM VDD12M_1P2 VEFUSE_1P8  VCCLDO veox
101 & 3 VCCIO2  VCCIO3  VCCIo4 VDDTQO_0P9
5
TDO); 5 c131 c132 1133 Lm C135 136 Icm Imaa c139 o140 C141
% c142 c143 C144 Cl45 C146 (C147  [C148
7 —FNF—PWF —Pqu —PNF 1uF—P1uF —PmF —PmF —PNF—PNF—FWF
s 91y ENF EmF EmF H00UF 10uF  1uF ENF
vi2 VCC_0PY VDDAQO_0P9 VDDHAQO_1P8
101 104 veeiod
T C149 C150 151 C152 (C153 C154 (C155 C156 C157 [C158 C159 C160 (C161 Cl62 C163 [C164 C165 166 _C167 _C168 Cc169 C170
HOUF  1uF AUF OAUF 0.1uF DAUF 0.1uF OAUF 0.1uF O.1uF —EOOUF—EWF —qu —PMF—PNF—FNF—FNF 00uF [10UF  1uF UF 0. 1uF
) = = =
ion = = =

Notes:

1.F CLK signal is an external input clock signal.

Tt is recommended that F_CLK signal be provided through an active oscillator crystal.
2.External Flash memory is used to store downloaded programs.

For details about SPI Flash model selection, see "Chapter 4.5 SPI Flash Selection" in UG720,
Arora 15K FPGA Products Programming and Configuration V Guide .

3.It is recommended that add an ESD protection chip to the JTAG download circuit.

4.VCC core voltage requires a large current, so it is recommended to supply power separately.
5.The MODE pin is the GowinCONFIG configuration mode selection signal.

For details about how to select the Mode signal, see "Chapter 3.1 Configuration Modes" in UG720,
Arora V 15K FPGA Products Programming and Configuration Guide.

GOWIN Minimum System Diagram
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