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U1E
ﬁg Vss
171 vss
u1A u1B K7 | VSS
u1D F7 | VSS
Bar 2 MIPI H6 VSS
el e 23 10BIADO2MIZILVDS 9 ! mo_ckp & ¥§§
QSPLMISO_ K3 G8 = D3 c5
QSPTCCLK— J2 | |0B3B/DO1/DIN/MISO/MI/LVDS Eo | MO_CKN Q_VDDAOPY "j VDDA_Q0 VCC D5 | VSS
QSPTMCS N K2 | IOBSA/CCLK/LVDS £ | MO_DOP VDDA_QO VCC Ca | Vss
QSPIMIE——J1 | IOBSB/MCS_N/LVDS Fg | MO_DON E3 VCC G3| Vss
QSPIMOST— ki | I0B7A/DO3/MI3/LVDS Fg | MO_D1P Q_VDDTOP9  |——=>- vDDT_Q0 VCC Go | vss
—————H7 | |OB7B/D00/MOSIMIO/LVDS Ho | MO_DIN D4 vce /CCOPY Ho | Vss
READY K- IOB9A/READY He | MO_D2P Q_VDDHA1P8 |———="- VDDHA_Q0 vee crVvss
J9 | MO_D2N 2 VCC 51| VSs
Bank 8| Mo_D3P £2 | VDD_PSRAM/VDDQ_PSRAMNCCIO1/V_EFUSE VCC VSs
D —={ M0_D3N PSRAM_VDD1 Pd—E VDD_PSRAM/VDDQ_PSRAM/CCIO1/V_EFUSE vce 5 VSS
DONECK- S C6 | |OL29A/DONE/LVDS VDD_PSRAM/VDDQ_PSRAM/NCCIO1/V_EFUSE F1 | VSs
RECONFIG N I0L29B/RECONFIG_N/LVDS E1 | VSS
— D . LV15- G4 E
MODE1 D8 | IOL31A/GCLKT_5/MODE1/LVDS GWSART-LV15-CMOOP M_VDDAOP9 ———""—| VDDA_MIPI Ha o7 Vss
MODEQ, ‘A7 | IOL31B/GCLKC_5/MODEO/LVDS H5 vceloz [~ ———VCCio2 \&S]
F_CLK 87| IOL33A/GCLKT 4/LPLL_T_IN1/LPLL_T_FB0/CSO_B/DOUT/SCL/LVDS M_VDDX 5| VDDX_MIPIVCCXNVCC_LDO H3 _
A6 | IOL33B/GCLKC_4/LPLL_C_IN1/LPLL_C_FBO/CSI_B/SDA/LVDS uic 4| VDDX_MIPIVCCXNCC_LDO vcelos —>——VCCIo3 = NC
86 | IOL35A/D04/SI/SSIOLVDS VDDX_MIPIVCCX/NCC_LDO &3 K8
— | IOL35B/D05/SSPI_CS_N/LVDS Bar Ka vcelos [ ———vCCiod F6 | NC
- A5 M_VDD1P2  |———"- vDD12_MIPI &1 | NC
Bank 4 QO_LNO_RXP_I ——{NC
B5 | 0 INGRXM | GW5ART-LV15-CM90P
A9 Ad _LNO_RXM _| VA5
TCK;@ IOL20A/TCK/LVDS B4 | QU_LN1_RXP_| GWSART-LV15-CM90P
™S, Ag | IOL20B/TMS/LVDS A2 | QO_LN1_RXM_I K5. K6. Fl. F1
~—Bg | IOL22A/GCLKT_7/QOREF_T_INO/SSPI_CLK/LVDS B2 | QO_LN2_RXP_]| ~ ~ ~
Co | I0L22B/GCLKC_7/QOREF_C_INO/RDWR_B/SO/SSI1/PCIE_HOST_RSTN/LVDS A7 | QOLN2_RXM_| must be shorted together
TDI h I0L24A/TDI/LVDS QO_LN3_RXP_|
TDO——G7 I0L24B/TDO/LVDS A3 | QU_LN3_RXM_|
57 | IOL26A/GCLKT_6/LPLL_T_INO/LPLL_T_FB1/QOREF_T_IN1/D06/CLKHOLD_N/SSI3/LVDS 83| QO_REFCLKP_0 R1 47K
— I0L26B/GCLKC_6/LPLL_C_INO/LPLL_C_FB1/QOREF_C_IN1/D07/SSPI_WPN/SSI2/LVDS ———{ QO0_REFCLKM_0 I||—t:k 1
1 2
GW5ART-LV15-CM9OP GWS5ART-LV15-CM90P ToK& ! 2 Fl h vecioz
3 | 4 vccios as
DI <& 3
TDOY 5, JTAG 6 o
%l 8 R4 R6
READY) B3 47K ___vccioz MODEO (K- RS 47K ___4vccios « o w v 47K 47K
. . . ™S 9 10
*Configurabl ion ion L u2
Co gurable detection sectio MODE1 & R7 47K | veeios = QSPI MCS N P
*Configuration mode signal selection U3 QSPL_MISO 2 ho
1 6 QSPI_MI2 3| — 6 QSPI_CCLK
RS 1K veeios 101 104 VCCIO4 wpP CLK
-Hf-4437 eNp  vee [P 41 enp oI -2 Q5P| MOS
— P
DONESy—ARS 1K_LED1) |||- REGONFIG_ K R10 47K |vecios 3| 0 03 |4 SPI Flash
*Configuration completed - ) B R11 1K ||.
detection section *Configuration reset section N ESD . *External Flash, used to
JIAG download section store downloaded programs
M_VDDAOP9 M_VDDX M_VDD1P2 PSRAM_VDD1P8 Q_VDDAOP9 Q_VDDTOP9 Q_VDDHA1P8 VCCOP9 VCCIO2  VCCIO3  VCCIO4
-‘Ls 4 [c5 6 137 cs 10 J(_:1 1 L:n Jg 3 J(_:m Jg 5 c16 [c17 c20 ng1 J(_:ZZ l L:za JQZA ngs J(_:ZG ng7 L:za L:ze Jgso J(_:31 Jgaz Jgaa 34 35 36
c37
FJUF F.‘IUFFJUFP.NF F A P FOOUFTOUF ];UF T F <P A <P.1uF161uFP.1uF161uF uF uF uF
0

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.
A 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,

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.

so it is recommended to supply power separately.

see "Chapter 3.1 Configuration Modes" in UG720,
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GW5ART-LV15CM90PF

U4E
U4A
SANK 2 u4B u4D
BANK 2 - ) J7 9
SRS 75| I0BIADO2/MI2ILVDS — - K7 ¥§§ ¥§§ n
K3 co D2 F4 F7 E1
QSPTCCIK—Jz | |OB3B/DO1/DIN/MISO/MIT/LVDS B9 | M1_DOA Q_VDDAOPY |—|j VDDA_Q0 VCC (g4 He | VSS VSS [
QSPIMCS N K2 | IOBSA/CCLK/LVDS D8 | M1_D0B VDDA_Q0 VCC g7 J6 | VSS VSS ¢
QSPIMIE —Ji | |OBSB/MCS_N/LVDS B9 | M1_D0C £3 VCC [£3 c51Vss VSS g5
QEPTMOST— K1 | IOB7A/DO3/MI3/LVDS Ao | MIZD1A Q_VDDTOP9  |——="- vDDT_Q0 VCC g 55| Vss vss fp
~———=——— Q1| IOB7B/DO0/MOSIMIOLLVDS Ag | M1_D1B D4 VCC g5 —¢-VCCoPe C41Vss Vss (¢
READY K- IOB9A/READY £ | M1_D1C Q_VDDHA1P8 |———="- VDDHA_Q0 VCC [F5 G371 Vss VSS 4
M1_D2A veC vss vss
Fg_| M1 K4 E5 [¢ G
BANK Fo | M1_D2B M_VDD1P2  |———"- vDD12_MIPI VCC [Eg “ vss Vss
—{ M1_D2C vee
DONELL- 3 I0L29A/DONE/LVDS M_vDDAOPY ——C4| vDDA_MiPI Ha
RECONFIG_N Ho | IOL29B/RECONFIG_N/LVDS GWSART-LV15-CM90PF Ja veeio2 [ ———VCCIo2 K8
MODE1 Hg | IOL31A/GCLKT_5/MODE1/LVDS M_VDDX %5 | VDDX_MIPIVCCXVCC_LDO H3 61 NC
MODEO; J9 | 10L31B/GCLKC_5/MODEO/LVDS u4c 5| VDDX_MIPINCCX/VCC_LDO vcelos [————VCCIo3 &1 | NC
F_CLK J& | IOL33A/GCLKT _4/LPLL_T_IN1/LPLL_T_FBO/CSO_B/DOUT/SCLILVDS VDDX_MIPIVCCX/VGC_LDO &3 g8 | NC
A6 | I0L33B/GCLKC_4/LPLL_C_IN1/LPLL_C_FBO/CS| B/SDA/LVDS SERDES BAN 2 vcelo4 [————VCCIo4 NC
86| IOL35A/D04/SI/SSIOLVDS £2 | VDD_PSRAMAVDDQ_PSRAMVCCIO1/V_EFUSE
—{ I0L35B/D05/SSPI_CS_N/LVDS QO_LNO_RXP_| PSRAM_VDD1 PH—E VDD_PSRAM/VDDQ_PSRAM/VCCIO1/V_EFUSE GW5ART-LV15-CMOOPF
QO_LNO_RXM_I VDD_PSRAM/VDDQ_PSRAM/VCCIO1/V_EFUSE
BANK 4 QO_LN1_RXP_| SRV
a7 QOLN1RXME GW5ART-LV15-CMIOPF
TCK;@ IOL20A/TCK/LVDS B85 | QU_LN2_RXP_|
™S, Cg | |0L20B/TMS/LVDS A1 | QO_LN2_RXM_|
~—gg | IOL22A/GCLKT_7/QOREF_T_INO/SSPI_CLK/LVDS 81| QU_LN3_RXP_|
b7 | I0L22B/GCLKC_7/QOREF_C_INO/RDWR_B/SO/SSI1/PCIE_HOST_RSTN/LVDS A3 | QO_LN3_RXM_I
oI ﬁ IOL24A/TDILVDS B3 | Q0_REFCLKP_0
TDO——Gg | I0L24B/TDO/LVDS QO_REFCLKM_0
Ga | IOL26A/GCLKT 6/LPLL_T_INO/LPLL_T_FB1/QOREF_T_IN1/D06/CLKHOLD_N/SSI3/LVDS R12 47K
—~{ I0L26B/GCLKC_6/LPLL_C_INO/LPLL_C_FB1/QOREF_C_IN1/D07/SSPI_WPN/SSI2/LVDS GW5ART-LV15-CMOOPF I||—4 F 52
1 2
GW5ART-LV15-CM9OPF ek 1 2 Flash vCelo2
3 | 4 vccios as
IBIRS 3
D0 5,5 JTAG |6 cas
%l 8 R17 R15
READY) R16 47K ___yceioz MODEO (K- Ri4 ——47K | vccios « o w v 47K 47K
. . ! ™S 9 10
*Configurabl ion ion L us
Co gurable detection sectio MODE1 & R18 47K | veeios = QSPI MCS N g
*Configuration mode signal selection Us QSPL_MISO 2 ho
1 6 QSPI_Mi2 3 | 6 QSPI_CCLK
R19 1K 101 104 VCCIO4 wpP CLK
vCCio3 | 2 5 4 5 QSPI_MOsI
DONEY R20 1K LEDZN Ax I | GND  vCC GND DI
X . RECONFIG_NKK: R21 47K vccios 302 103 -4 SPI Flash
*Configuration completed . ) : : . R22 1K ||.
detection section Configuration reset section «ITAG d ES? d 5 External Flash, used to
ownlioad section store downloaded programs

VCCIO2  VCCIO3  VCCIo4

M_VDDAOP9 M_VDDX M_VDD1P2 PSRAM_VDD1P8 Q_VDDAOP9 Q_VDDTOP9 Q_VDDHA1P8 VCCOP9
-‘Lm @41 ca2 [(_:43 1:44 ca5 cas a7 J(_:«za L:«ze Jgso J(_:51 Jgsz C53 [c54 [c55 (56 cs7 Jgsa J(_:se l L:
C73
FJUF F.‘IUFFJUFP.NF F.‘IUF F.1UFP.1UFF.1UF FOOUF 10uF  1uF 16.1UF<P.1UF FOOUFTOUF TUF F‘IUF FOOUFTOUF ];UF T F
0.1uF

bbbk b b b
oo prepuepre popor

AuF uF

.|||_<

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. [rite
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, e
Arora V 15K FPGA Products Programming and Configuration Guide. b=
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ura
~pi4 | I0B11ADQ2
“Ni4 | I0B12A1LVDS/IDQ2
P13 | 10B12B/LVDS/DQ2
N3 | I0B14A/D15/LVDS/DQ2
“Ni2 | [0B14B/D14/LVDS/DQ2
~p12 | IOB16ALVDSIDQ2
“p1o | IOB16BILVDS/IDQ2
N0 | I0B18A/D13/LVDS/DQ2
~—Ng | |OB18B/D12/LVDS/DQ2
P8 | I0B20A/LVDS/DQS2
“Ni1 | I0B20BILVDS/DQS2
F_CLK P11 | I0B22A/GCLKT_3/LVDS/DQ2
"N 10B22B/GCLKC_3/LVDS/DQ2
—pg | IOB24A/GCLKT _2/BPLL_T_INO/BPLL_T_FB1/LVDS/DQ2
10B24B/GCLKC_2/BPLL_C_INO/BPLL_C_FB1/LVDS/DQ2
x—;"g— I0B31A
XG13 | 10B32A
X 13| 108328
X E13 | I0B34A
X 13| 108348
%13 10B36A
X D14 108368
XGi4 | I0B39A
X 13| 108398
%Ji4 | 10B41A
XF14 | I0B41B
XE14 | 10B43A
Xtit4 | 108438
XG4 | I0B45A
X 108458
GWBART-LVA5-MGT32P
uzE
Q_VDDAOPS AA% VDDA Q0 vecioz |12 —vecioz
A9 | VDDA_Q0
A6 VDDA_QO VCCIo3
VDDA_Q0
B4 vceios
Q.vooToPs  ———B% yppr o
ci1 vee
Q_VDDHA1P8 }—E VDDHA_Q0 vee
VDDHA_Q0 vee
M7 vee
M_VDD1P2 |———""— vDD12_MIPI vce
s vee
M_VDDAOPY f—j VDDA _MIPI vee
VDDA_MIPI vee
c2 Fi2
M_VDDX f———=-{ vDDX_MIPI VCC_LDO [~ ——}CC_LDO
PSRAM_VDD1P8 D’ﬁ VDD_PSRAM/VDDQ_PSRAMVCCIO1

E1
Hi2
veex| L22)

VDD_PSRAM/VDDQ_PSRAMNVCCIO1

veex
VCeX
VCeX

V_EFUSE

112 v erusetps

GWS5ART-LV5-MG132P

READY J——R2B—#TK____1vceioz

*Configurable detection section

B RECONFIG_N << R29 47K vCeio3

*Configuration reset section

MoDEQ (———R30 ——4TK____4vecios
mopEt G——F8 ——#K___vecios

*Configuration mode signal selection

DO

Rs2 1K veeios

NES R33 K LED3 ) 7%

*Configuration completed detection

section

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.

urs

QsPIM2 K13

Kta~| |0B3ADO2MI2/LVDS
QSPTCCIR— 14 | I0B3B/DO1/DINMISOMITLVDS
OSPIMCS. N~ [13 | IOBSA/ICCLKILVDS
OSPIWIS—— \it4 | IOBSBIMCS NILVDS
QSPIMOST — M3 | IOB7ADOIMISLVDS
Witz | I0B7B/DOOMOSIMIOILVDS

READY & I0BIAREADY

DONE (¢ L3 |

RECONFIG_N >ﬁ
o m—
MODEO "

Mi

P2

2

IOL29A/DONE/LVDS
I0L29B/RECONFIG_N/LVDS

IOL31A/GCLKT_§/MODE1/LVDS

I0L31B/GCLKC_5/MODEO/LVDS

IOL33A/GCLKT _4/LPLL_T_IN1/LPLL_T_FBO/CSO_B/DOUT/SCLILVDS
I0L33B/GCLKC _4/LPLL_C_INT/LPLL_C_FBO/CS|_B/SDAILVDS
I0L35A/D04/SISSIO/LVDS

I0L35B/D05/SSPI_CS_N/LVDS

Z

IOL20ATCKILVDS
IOL20B/TMS/LVDS
IOL22A/GCLKT_7/QOREF_T_INO/SSPI_CLKILVDS

I0L22B/GCLKC_7/QOREF_C_INO/RDWR_B/SO/SSI1/PCIE_HOST_RSTN/LVDS

M1_D28
M1_D2C

uD
a0 o 1xe 0 Q0_LNO_RXP_I |32
Bo | QULNO_TXM O QO_LNORXM | g
C6 | QULN1_TXP O QO_LNT_RXP | |45
Bg | QULNTTXMO QO LNTRXM | ~ayg

C8 | QULN2_TXP O

9
8
o
z
S
2
%
3

Be

Cr2 | QU_LN2_TXM O QO_LN2 RXM_I (13
Biz | QULN3_TXP O QO_LN3_RXP_| a7y
QO_LN3_TXM_O QO_LN3_RXM_I

AB c10

QO_REFCLKP_1

‘A7 | Q0_REFCLKP 0
QO_REFCLKM_1

QO_REFCLKM_0

Ky
35

GWS5ART-LV15-MG132P

TD‘ID IOL24A/TDILVDS
D I0L24B/TDO/LVDS -
?} IOL26A/GCLKT_B/LPLL_T_INO/LPLL_T_FB1/QOREF_T_IN1/DO6/CLKHOLD_N/SSI3/LVDS GWSART-LVISMG132P
— I0L26B/GCLKC_6/LPLL_C_INO/LPLL_C_FB1/QOREF_C_IN1/D07/SSP|_WPN/SSI2/LVDS
GWSART-LV15-MG132P
vecioz /e —
43
Flash 1 2
TeK: 1 2
U7F 3 4, VCCIod
J§75 oI 3
R24 R25 R26 100! S JTAG
47K 47K 47K 470 2 5 76
QSPI_MCS N = = ! o1
— s vee 2 = ™ 919
QSPI_MISO 2 _ QSPI_MI3
po  HOLD
QSPI_Mi2 — 6 QSPI_CCLK
WP CLK U9
4 5 QSPI_MOSI
GND DI 101 104 vecios
SPI Flash Al 2 5 T
= Ror k||, Ul GND - vee
GWSART-LV15-MG132P *External Flash, used to 302 103 (-
store downloaded programs e
*JTAG download section
M_VDDAOPY MVDDX MVDDIP2 ~ PSRAM VDDIP8  V_EFUSEIP8  vcclpo  VECX
- - - = - - VCCIO2  VCCIO3  VCCIO4 Q_VDDTOPY

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.

En km
—Fqu—PmF

L.
—Pqu

Lso Esw kaz
—Pqu —Pmr—fmf

L
—P 10

L

85 s o7
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VCCOPY.
95 C96 97 C98 99 (100
H0uF  tu 1UF 0.AUF 01U D.1uF

=

Q_VDDAOPY

&91 Esz Ega EQA
100uF 10uF  1UF EMF

Q_VDDHA1P8

88 89 90
E,qu E,qu E,qu

100uF 10UF  1uF AUF - 0.1uF

105 C106 _C107 108 (C109 _C110 [C111
1R —FouuF—fuuF —qu —Pqu —P R —FWF —FNF
.

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,

GOWIN Minimum System Diagram

Document Number
GWSART-LVI5MG132P

Friday, August 09, 2024

Theet




