
1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 1/17

Title: SO-DIMM DDR5 Tester

File: sodimm-ddr5-tester.kicad_sch
Sheet: /
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

UART1{UART}

AUX{JTAG}
UART0{UART}

JTAG{JTAG}

FTDI{I^{2}C}

Debug FTDI

File: debug-ftdi.kicad_sch

FPGA banks unused

File: fpga-bank-13-15.kicad_sch

JTAG{JTAG}

FLASH{QSPI}

FPGA Config

File: fpga-config.kicad_sch

PCIE{PCIe_x4}

FPGA MGT Interface

File: fpga-mgt.kicad_sch

PCIE{PCIe_x4}

PCIe connector

File: pcie-connector.kicad_sch

PWR{I^{2}C}

Supply

File: supply.kicad_sch

FPGA power

File: fpga-power.kicad_sch

HyperRAM{HyperBus}
FLASH{QSPI}

HyperRAM + QSPI Flash

File: hyperram-flash.kicad_sch

FPGA_DDR{I^{2}C}
FPGA_PWR{I^{2}C}

FTDI{I^{2}C}

PWR{I^{2}C}

DDR{I^{2}C}

I^{2}C

File: i2c.kicad_sch

FLASH{QSPI}

UART0{UART}
AUX{JTAG}

UART1{UART}

FPGA_PWR{I^{2}C}
FPGA_DDR{I^{2}C}

FPGA bank 14

File: fpga-bank-14.kicad_sch

HDMI{TMDS}
SD{SDIO}

HDMI + SD Card

File: hdmi-sd-card.kicad_sch

ETH{RGMII}
HyperRAM{HyperBus}

Control{DDR5}

FPGA bank 12

File: fpga-bank-12.kicad_sch

A{DDR5}
B{DDR5}

Control{DDR5}

FPGA banks HP

File: fpga-banks-32-34.kicad_sch

B{DDR5}
A{DDR5}

Control{DDR5}

DDR{I^{2}C}

DDR5 SODIMM

File: ddr5-sodimm.kicad_sch

HDMI{TMDS}
SD{SDIO}

FPGA bank 16

File: fpga-bank-16.kicad_sch

ETH{RGMII}

Ethernet

File: ethernet.kicad_sch

H1
960-27-12-D-AB-0

Horizontal
lightguide

1x3

H2
Lightpipe_Mentor_1296.2013

Status LEDs
JTAG

100MHz Clock

SO-DIMM DDR5 Tester

User LEDs

FPGA
Kintex 7
XC7K160T

Mechanical



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 2/17

Title: SO-DIMM DDR5 Tester

File: hyperram-flash.kicad_sch
Sheet: /HyperRAM + QSPI Flash/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

R4

4k7

GND

GND

+3V3

~{RESET}
A4

~{CS}
A3

CK+
B2

CK-
B1

DQ0
D3

DQ1
D2

DQ2
C4

DQ3
D4

DQ4
D5

DQ5
E3

DQ6
E2

DQ7
E1

RWDS
C3

VCC
B4

VCCQ
D1

VSSQ
C1

VSS
B3

U1
IS66WVH16M8DBLL-100B1LI

GND

C4

100n

+3V3

R10

100R

C2

100n

R5

4k7

R622R

R922R
R822R
R722R

R3

2k2

+3V3

R2

10k

C1

47u

GND GNDGND

C3

100n

R1

10k

SI/IO0
5

SO/IO1
2

~{WP}/IO2
3

~{HOLD}/IO3
7

SCK
6

~{CS}
1

V_{CC}
8

V_{SS}
4

U3
S25FL128SAGNFI000

GNDGND

C5

100n

+3V3

HyperRAM{HyperBus}

FLASH{QSPI}

IO0

FLASH.SCK
FLASH.~{CS}

IO1

IO3

FLASH.IO0
FLASH.IO1

HyperRAM.~{CS}

IO2

HyperRAM.CK_P
HyperRAM.CK_N

HyperRAM.DQ3

HyperRAM.DQ1
HyperRAM.DQ2

HyperRAM.DQ0

HyperRAM.DQ7

HyperRAM.DQ5
HyperRAM.DQ6

HyperRAM.DQ4

HyperRAM.~{RESET}

FLASH.IO3
FLASH.IO2

HyperRAM.RWDS

HyperRAM

Master SPI Quad (x4) configuration scheme
Follows Figure 2-14 7 Series FPGAs Configuration User Guide
UG470 (v1.13.1)

(Q)SPI flash

U1
IS66WVH16M8DBLL-100B1LI

~{RESET}
A4

~{CS}
A3

CK+
B2

CK-
B1

DQ0
D3

DQ1
D2

DQ2
C4

DQ3
D4

DQ4
D5

DQ5
E3

DQ6
E2

DQ7
E1

RWDS
C3

VCC
B4

VCCQ
D1

VSSQ
C1

VSS
B3

GND

R10

100R

R722R
R822R
R922R

R622R

GND

U3
S25FL128SAGNFI000

SI/IO0
5

SO/IO1
2

~{WP}/IO2
3

~{HOLD}/IO3
7

SCK
6

~{CS}
1

V_{CC}
8

V_{SS}
4

R2

10k



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 3/17

Title: SO-DIMM DDR5 Tester

File: fpga-config.kicad_sch
Sheet: /FPGA Config/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

1
3
5
7
9

11
13

2
4
6
8

10
12
14

J1
878321412

+3V3

R20

0R

GND

+3V3

R17
10k

SH

1
2
3

6
5
4
7

SW1
CVS-03B1

2
4
5
3

U2
TPD4E05U06QDQARQ1

GND

GND

GND

+3V3

GND

R19

330R

R15
10k

R14
10k

+3V3

R18

4k7

+3V3

R16

4k7

GND

G
1

D 3
S 2

Q1
BSS138PW,115

1
2

D3
LED_G_0603_KP-1608CGCK

+3V3

1
2

D2
LED_G_0603_KP-1608CGCK

G
1

D 3
S 2

Q2
BSS138PW,115

+3V3

1
2

D1
LED_G_0603_KP-1608CGCK

+3V3

GND

R13
330R

G
1

D 3
S 2

Q3
BSS138PW,115

12
34

SW2
KMR211NGLFS

R11
330R

VCCO_0
L7

TDI_0
R6

TDO_0
R7

TMS_0
N8

TCK_0
L8

CCLK_0
C8

M0_0
T5

M1_0
T2

M2_0
P5

DONE_0
J7

INIT_B_0
G7

PROGRAM_B_0
P6

CFGBVS_0
P7

VP_0
N12

VN_0
P11

VREFP_0
P12

VREFN_0
N11

DXP_0
R12

DXN_0
R11

U4K
XC7K160T-FFG676

R12
330R

GND

FLASH{QSPI}

JTAG{JTAG}

POWERPg. 10

CFGBVSJTAG.TDI

JTAG.TDI

JTAG.TCK

FLASH.SCK

MODE1
MODE2

MODE0

JTAG.TDO
JTAG.TMS

JTAG.TDI

DONEINIT_B

JTAG.TCK
JTAG.TMS JTAG.TMS

MODE2

INIT_B
PROGRAM_B

JTAG.TCK

DONE

JTAG.TDO JTAG.TDO
MODE0
MODE1

Configuration Modes

000
001
010
100
101
110
111

MODE[2:0]

Master Serial
Master SPI
Master BPI
Master SelectMAP
JTAG
Slave SelectMAP
Slave Serial

Config. mode

STATUS LEDsJTAG Connector
Compatible with Xilinx Platform Cable For details, see UG470 p. 21

FPGA BANK 0

R20

0R

+3V3U4K
XC7K160T-FFG676

VCCO_0
L7

TDI_0
R6

TDO_0
R7

TMS_0
N8

TCK_0
L8

CCLK_0
C8

M0_0
T5

M1_0
T2

M2_0
P5

DONE_0
J7

INIT_B_0
G7

PROGRAM_B_0
P6

CFGBVS_0
P7

VP_0
N12

VN_0
P11

VREFP_0
P12

VREFN_0
N11

DXP_0
R12

DXN_0
R11

+3V3



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 4/17

Title: SO-DIMM DDR5 Tester

File: ddr5-sodimm.kicad_sch
Sheet: /DDR5 SODIMM/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

R23
47k

R63

330R

G
1

D 3
S 2

Q11
BSS138PW,115

GND

G
1

D 3
S 2

Q10
BSS138PW,115

GND

R24
0R

R26
0R

GND

R61

330R

+3V3

R280R

R270R

R25
47k

GND GND

1 2
3 4

SW3
KMR211NGLFS

+1V1

A
1

C_{R}
2

C_{G}
3

C_{Y}
4

D9
LED_RGY_0606_APTF1616SURKCGKSYKC

R380R

R310R

+3V3

R128
10k

GND

GND

C8
100n

+3V3

GND

+1V1

C10
100n

C9
100n

GND

+1V1

GND

R330R

C127
1u

E
C

C

CS0_B_n
161

CS1_B_N
165

CK0_B_t
137

CK0_B_c
139

CK1_B_t
138

CK1_B_C
140

CA0_B
164

CA1_B
162

CA2_B
158

CA3_B
157

CA4_B
156

CA5_B
155

CA6_B
152

CA7_B
151

CA8_B
150

CA9_B
149

CA10_B
146

CA11_B
145

CA12_B
144

DQS4_B_T
171

DQS4_B_c
169

CB0_B
168

CB1_B
172

CB2_B
176

CB3_B
175

DQS0_B_t
190

DQS0_B_C
188

DQ0_B
179

DQ1_B
180

DQ2_B
183

DQ3_B
184

DQ4_B
191

DQ5_B
194

DQ6_B
195

DQ7_B
198

DM0_B_n
187

DQS1_B_t
209

DQS1_B_C
207

DQ8_B
199

DQ9_B
202

DQ10_B
203

DQ11_B
206

DQ12_B
213

DQ13_B
214

DQ14_B
217

DQ15_B
218

DM1_B_n
210

DQS2_B_t
232

DQS2_B_C
230

DQ16_B
221

DQ17_B
222

DQ18_B
225

DQ19_B
226

DQ20_B
233

DQ21_B
236

DQ22_B
237

DQ23_B
240

DM2_B_n
229

DQS3_B_t
251

DQS3_B_c
249

DQ24_B
241

DQ25_B
244

DQ26_B
245

DQ27_B
248

DQ28_B
255

DQ29_B
256

DQ30_B
259

DQ31_B
260

DM3_B_n
252

J2B
10161033-002RHLF

GND

C6
100n

GND

C7

4u7

R350R

R340R

VIN_BULK
1

RFU
5

RFU
128

RFU
143

SDM_DETECT
124

TB_DETECT
130

VSS
10
SH

PWR_EN
8

RESET_n
163

PWR_GOOD
7

ALERT_n
108

HSA
2

HSCL
4

HSDA
6

J2C
10161033-002RHLF

+5V

GND

R
30

0R

R
29

0R

GND GND

R
32

0R

R78

4k7

E
C

C

CS0_A_n
106

CS1_A_n
110

CK0_A_t
131

CK0_A_c
133

CK1_A_t
132

CK1_A_c
134

CA0_A
107

CA1_A
109

CA2_A
113

CA3_A
114

CA4_A
115

CA5_A
116

CA6_A
119

CA7_A
120

CA8_A
121

CA9_A
122

CA10_A
125

CA11_A
126

CA12_A
127

DQS4_A_t
102

DQS4_A_c
100

CB0_A
95

CB1_A
96

CB2_A
99

CB3_A
103

DQS0_A_t
22

DQS0_A_C
20

DQ0_A
11

DQ1_A
12

DQ2_A
15

DQ3_A
16

DQ4_A
23

DQ5_A
26

DQ6_A
27

DQ7_A
30

DM0_A_n
19

DQS1_A_t
41

DQS1_A_C
39

DQ8_A
31

DQ09_A
34

DQ10_A
35

DQ11_A
38

DQ12_A
45

DQ13_A
46

DQ14_A
49

DQ15_A
50

DM1_A_n
42

DQS2_A_t
64

DQS2_A_C
62

DQ16_A
53

DQ17_A
54

DQ18_A
57

DQ19_A
58

DQ20_A
65

DQ21_A
68

DQ22_A
69

DQ23_A
72

DM2_A_n
61

DQS3_A_t
83

DQS3_A_C
81

DQ24_A
73

DQ25_A
76

DQ26_A
77

DQ27_A
80

DQ28_A
87

DQ29_A
88

DQ30_A
91

DQ31_A
92

DM3_A_n
84

J2A
10161033-002RHLF

GND

G
1

D 3
S 2

Q9
BSS138PW,115

R62

330R

B{DDR5}A{DDR5} A{DDR5}

DDR{I^{2}C}

B{DDR5}

Control{DDR5}

TB_DETECT Pg. 13

RFU_3 Pg. 13

~{DDR_PRESENCE}Pg. 13
RFU_2 Pg. 13

RFU_1 Pg. 13

HOT_SWAP_YELLOWPg. 15

HOT_SWAP_REDPg. 15

HOT_SWAP_BUTTON Pg. 15

HOT_SWAP_GREENPg. 15

B.DQ16
B.CB1
B.CB0

B.DQ22

B.DQ14

B.DQS2_P

B.DQ17
B.DQ18

B.DQ15

B.CA8

B.DQ19

B.CA6

B.CA10

B.CA7

B.CA9

B.CA3
B.CA4

B.CA11

A.CK0_N

A.CA2
A.CA1
A.CA0

A.CK1_N

A.~{CS0}

A.CK0_P

A.~{CS1}

A.CK1_P

B.DQ9

A.DQ11

A.~{DM0}

A.DQS1_N

A.DQ10

B.DQS4_N

B.CA12

B.DQS4_P

B.DQ11

B.DQ0

B.DQ24

B.DQS2_N

VSS_DET1

B.DQ20

B.DQS3_N

B.DQ4
B.DQ5

B.DQS0_P

B.DQS1_N

RFU3

A.DQ16

A.DQ18
A.DQ17

A.DQ27

A.~{DM3}

B.DQ1

B.DQ13
B.DQ12

B.~{DM1}

B.DQ10

B.DQ3

B.DQ6
B.DQ7

B.DQ2

A.CA12

B.DQS1_P

B.DQ8

B.~{DM0}
B.CA2

B.CA5

B.CB3

B.DQS0_N

B.DQ30

HSA

VSS_DET2
VSS_DET1

RFU2
RFU1

RFU3

VSS_DET2

B.DQ29

Control.PWR_GOOD

B.DQ28

B.~{DM3}

B.DQ31

B.DQ26
B.DQ27

B.DQ25

B.CB2

A.DQ31

HSA

Control.~{RESET}

Control.~{ALERT}

Control.PWR_EN

RFU2

RFU1

DDR.SDA

A.DQ29

B.DQS3_P

A.DQ14
A.DQ15

A.DQ13
A.DQ12

A.DQS2_P

A.~{DM1}

A.DQS2_N

A.CA4

A.DQ8
A.DQ9

A.DQ4

A.DQ7

A.DQ3

A.DQ6
A.DQ5

A.CA3

A.DQS1_P
A.CA5
A.CA6
A.CA7
A.CA8

A.CA11
A.CA10
A.CA9

B.CA1

B.~{DM2}

B.DQ21

B.DQ23

B.~{CS0}

B.CK0_P

B.~{CS1}

B.CK0_N

B.CA0

DDR.SCL

B.CK1_P
B.CK1_N

A.DQS0_P
A.DQS0_N

A.DQ2
A.DQ1
A.DQ0

A.DQ24

A.DQS4_P

A.DQ21
A.DQ20
A.DQ19

A.DQ22
A.DQ23

A.DQ25
A.DQ26

A.DQ28

A.~{DM2}

A.CB1
A.CB2

A.CB0

A.CB3

A.DQS3_N
A.DQS3_P

A.DQ30

A.DQS4_N

Power and control

1

Plane decoupling

TB_DETECT

SO-DIMM type detect

Optional RFU

0

Serial adress select
Default 000

Subchannel A

DDR5 SODIM connector

Optional RC filter, tr=10ms

HOT SWAP status LED

1

~{DDR_PRESENCE}

Subchannel B

Antmicro Testbed 10

0DDR5 SO-DIMM

Not populated

HOT SWAP eject button

C7

4u7
GND

C6
100n

GND

Q9
BSS138PW,115G

1

D 3
S 2

Q10
BSS138PW,115G

1

D 3
S 2

GND

Q11
BSS138PW,115G

1

D 3
S 2

R61

330R

+3V3

D9
LED_RGY_0606_APTF1616SURKCGKSYKC

A
1

C_{R}
2

C_{G}
3

C_{Y}
4

R280R

R270R

GND

R
30

0R

R
29

0R

GND GND

R
32

0R



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 5/17

Title: SO-DIMM DDR5 Tester

File: fpga-power.kicad_sch
Sheet: /FPGA power/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

C77

100n

C13

100n

GND

C19

100n

GNDGND

C40

100n

GND

C35

100n

GND

C64

100n

GND

C47

100n

GNDGND

GND

GND

C41

100n

GND

GND

GND

C68

100n

C92

100n

C90

100n

GND

C88

100n

GND

C83

100n

C79

100n

GND

C26

100n

+3V3

GND

C16

47u

+3V3

GND

C22

100n

GND

C73

47u

+1V8

GND

GND

C33

100n

C29

100n

GND

C86

100n

C76

100n

GND

C80

100n

GND

GND

C58

100n

GND

GND

C42

100n

C46

100n

C48

100n

GND

C52

100n

GND

GND

C31

100n

GND

+1V0+1V8

PWR_FLAG

VCCINT
J9

VCCAUX
L11

VCCAUX_IO_G0
P8

VCCADC_0
M12

GNDADC_0
M11

VCCBATT_0
E8

VCCBRAM
N13

GND
A1

MGTAVCC
C6

MGTVCCAUX
N6

MGTAVTT
B3

MGTAVTTRCAL_115
M5

MGTRREF_115
M6

U4J
XC7K160T-FFG676

+1V0

C98

100n

GNDGND

C102

4u7

C99

100n

R39

100R

GND

C101

100n

+1V0_MGTAVCC

+1V0_MGTAVCC

GND GND

C100

100n

+1V2_MGTAVTT
+1V8

GND

C96

100n

GND

C97

4u7

+1V2_MGTAVTT

+1V8

C107

100n

GND

C84

100n

C81

100n

GND GND
GND

GND
GND

C72

100n

+1V1

C104

100n

C105

100n

GND

GND

+3V3

C108

100n

GND

GND

C24

100n

GND

C20

100n

GND

C69

100n

C66

100n

GND GND

C103

4u7

C106

100n

C91

100n

+1V0

C93

100n

C89

100n

GND GND

C95

100n

GND

C85

47u

GND

C43

4u7

GNDGND

+1V1

GND

GND

C57

4u7

GND

C17

47u

C87

100n

GND

C39

100n

C11

47u

C27

47u

GND

C51

100n

GND

C18

47u

GND

C63

100n

C12
1000u/2.5V

GND

GND

C14

47u

+1V1

C60

47u

C78

100n

C25
330u/6.3V

GNDGND

C38

330u/6.3V

C82

100n

GND

GND

GND

C37

100n

C49

100n

GND

C44

100n

GND

C74

100n

+1V0

GND

GND

GND

C94

100n

GND

GND

C53

100n

C75

100n

GNDGND

C70

100n

C21

100n

GNDGND

C65

100n

GND

C61

100n

GND

+1V0

GND

GND

C54
100u

C15

47u

C28

100n

GND

C30

100n

GND

C23

100n

+3V3

GND

C71

4u7

C36

100n

GND

C32

100n

C50

4u7

GND

C55

100n

C56

100n

GND

C59

100n

GND

GND

GND

C45

100n

GND

C62

4u7

GND

C34

4u7

C67

4u7

GND

VCCINT max: 1.1V

VCCADC max: 2.0V

V_{CCAUX}

BANK 14

BANK 0

BANK 16

BANK 12

VCCAUX max: 2.0V

VCCBRAM max: 1.1V

VCCBATT max: 2.0V

Trace length from the resistor pins to the
FPGA pins MGTRREF and MGTAVTTRCAL
must be equal in length.

BANK 34

V_{CCINT} V_{CCBRAM}

MGT decoupling marked by dahed line
referenced from 7 Series FPGAs
PCB Design Guide UG482
(FFG+FBG Package worst case)

Bank marked by dahed line
referenced from 7 Series FPGAs
PCB Design Guide UG483
(FFG+FBG Package worst case)

FPGA Power rails

BANK 32

BANK 33

GND

GND

C24

100n

GND

C20

100n

C69

100n

C66

100n

GND GND

GND

C31

100n

PWR_FLAG

U4J
XC7K160T-FFG676

VCCINT
J9

VCCAUX
L11

VCCAUX_IO_G0
P8

VCCADC_0
M12

GNDADC_0
M11

VCCBATT_0
E8

VCCBRAM
N13

GND
A1

MGTAVCC
C6

MGTVCCAUX
N6

MGTAVTT
B3

MGTAVTTRCAL_115
M5

MGTRREF_115
M6

+1V0_MGTAVCC+1V0

GND

GND

C106

100n

GNDGND

C107

100n

GND GND

C41

100n

GND GND

C47

100n

C35

100n

GND

C40

100n

GND GND

C52

100n

C46

100n

GND

C58

100n

GND

GND

C29

100n

GND

GND

C22

100n

GNDGND

GND

C23

100n

GND

C30

100n

GND

C28

100n

GND GND GND

C21

100n

C53

100n

GND

GND

C45

100n

GND

C59

100n

GND

C56

100n

GND

C36

100n

C32

100n

GND GND

C51

100n

C39

100n

GND

C87

100n

GND GND

C91

100n

GND

C95

100n

GNDGND

C89

100n

C93

100n

GND

C94

100n

GND

GND

C74

100n

GND

C44

100n

GND

C49

100n

C37

100n

GND

GND GND

C82

100n

C78

100n

GND

GND

C63

100n



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 6/17

Title: SO-DIMM DDR5 Tester

File: debug-ftdi.kicad_sch
Sheet: /Debug FTDI/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

PWR_FLAG

C112

100n

R79
10k

C118

100n
GND

GND

1

TP49

C116

4u7

R5822R

GND

PWR_FLAG

GND

1

TP50

GND

C119

100n

C120

100n
GND

R5922R

GND

1

TP48

1
2
4
5
3

U8
TPD4E05U06QDQARQ1

R90
330R

C128
100n

C109

10u/25V

GND

C113
10u

PWR_FLAG

1

TP44

+3V3

GND

GND

1

TP42

1

TP43

1

TP45

R5722R

C115

100n

FB2
600Z/0.5A

GND

1

TP46

GND

R51
47k

+3V3_AON

R910R

GND

1

TP54

FB1
600Z/0.5A

R48 22R
R49 22R

C237
100n

1

TP53

+3V3

+3V3

R47 22R

R50 22R

C114

4u7

1

TP51

VCCA
1

A1
2

A2
3

A3
4

A4Y
5

GND
15

VCCB
14

OE
8

B1Y
13

B2Y
12

B3Y
11

B4
10

U7
TXU0304BQAR

1

TP52

GND

VCCA
1

A1
2

A2
3

A3
4

A4Y
5

GND
15

VCCB
14

OE
8

B1Y
13

B2Y
12

B3Y
11

B4
10

U13
TXU0304BQAR

R5622R

GND

+3V3_AON

C131
100n

GND

1

TP47

GND

R6022R

GND

C130
100n

12
D10

LED_G_0603_KP-1608CGCK

R95

4k7

R94

4k7

+3V3_AON

GNDR44

12k

GND

R880R

C124
100n

C121
100n

GND

GND

C133
100n

GND

D15
BAT54-02V-G3-08

R64330R

R67330R

R65330R

PWR_FLAG

GND

R66330R

R930R

R5222R
R5322R

C123

100n

+3V3

R5522R

C122

4u7
GND

R5422R

R695k11

12
D11

LED_G_0603_KP-1608CGCK

12
D12

LED_G_0603_KP-1608CGCK

12
D13

LED_G_0603_KP-1608CGCK

C110

100n

VCCA
1

A1
2

A2
3

OE
5

VCCB
8

B1
7

B2
6

GND
4

U33
TXS0102DQER

GND

VCC
16

~{OE}
13

~{SRCLR}
10

SRCLK
11

RCLK
12

SER
14

GND
8

QA
15

QB
1

QC
2

QD
3

QE
4

QF
5

QG
6

QH
7

QH'
9

U9
SN74HC595B

GND

R685k11

+3V3

C236
100n

R920R

VBUS
A4

CC_{1}
A5

CC_{2}
B5

D_{A}+
A6

D_{A}-
A7

D_{B}+
B6

D_{B}-
B7

SBU_{1}
A8

SBU_{2}
B8

GND
A1

SH
SH

J3
USB-C_GCT_USB4105-GF-A

V_{REGIN}
44

V_{CCIO}
16

V_{REGOUT}
43

V_{PHY}
5

V_{PLL}
9

V_{CORE}
2

D+
8

D-
7

~{RESET}
11

EECS
1

EECLK
56

EEDATA
55

OSCI
3

OSCO
4

REF
6

TEST
10

GND
21

ADBUS0
12

ADBUS1
13

ADBUS2
14

ADBUS3
15

ADBUS4
17

ADBUS5
18

ADBUS6
19

ADBUS7
20

BDBUS0
22

BDBUS1
23

BDBUS2
24

BDBUS3
25

BDBUS4
26

BDBUS5
27

BDBUS6
28

BDBUS7
29

CDBUS0
32

CDBUS1
33

CDBUS2
34

CDBUS3
35

CDBUS4
37

CDBUS5
38

CDBUS6
39

CDBUS7
40

DDBUS0
42

DDBUS1
46

DDBUS2
47

DDBUS3
48

DDBUS4
49

DDBUS5
51

DDBUS6
52

DDBUS7
53

~{PWR_{EN}}
54

~{SUSPEND}
30

U6

FT4232H_VQFN

VCCA
1

A1
2

A2
3

OE
5

VCCB
8

B1
7

B2
6

GND
4

U32
TXS0102DQER

GND

+3V3

GND

GND

GND

R43
10k

GND

C111

18p

GND

VIN
1

EN
3

VOUT
5

GND
2

U5
NCP718BSN330T1G

GNDGND

C235
100n

GND

C125

100n

1 TP22

C238
100n

1

2

3

Y1
12 MHz

1
TP1

C117

18p

GND

GND

FTDI{I^{2}C}

UART0{UART}

AUX{JTAG}

UART1{UART}

JTAG{JTAG}

F
T

D
I_

D
IS

P
g.

10

FTDI_DIS Pg. 10

FTDI_3V3

JTAG.TCK

AUX.TDI

FTDI_JTAG_RST

FTDI_UART0_RX

FTDI_JTAG_TDI

UART1.TX

FTDI_JTAG_TCK

FTDI_UART0_TX

FTDI_JTAG_TMS

FTDI_EECLK

AUX.TDO
BDBUS3

FTDI.SCL

JTAG.TMS

BDBUS0

BDBUS2
BDBUS1

UART0.TX

FTDI_EEDAT

FTDI_XO

FTDI_XI

FTDI.SDA

FTDI_VCORE

JTAG.TDI
JTAG.TDO

I2C_EN

AUX.TCK

UART0.RX

FTDI_3V3

UART1.RX

FTDI_JTAG_TDO

FTDI_VPLL

BDBUS0

BDBUS1
BDBUS2

DBG_USB_N
DBG_USB_P

FTDI_JTAG_TDI
FTDI_JTAG_TCK

FTDI_VCORE

FTDI_VPHY

FTDI_3V3

FTDI_3V3
FTDI_JTAG_TDO

FTDI_JTAG_TMS

FTDI_3V3

FTDI_3V3

VBUS

LED_RX1

FTDI_3V3
I2C_EN

FTDI_EECLK

LED_TX1

FTDI_3V3

LED_RX0
LED_TX0

FTDI_PWREN

VBUS

FTDI_PWREN

FTDI_UART1_RX
FTDI_UART1_TX

AUX.TMS

FTDI_UART1_TX
FTDI_UART1_RX

DBG_USB_P
DBG_USB_N

FTDI_EECS

FTDI_UART0_RX
FTDI_UART0_TX

FTDI_VPHY

FTDI_3V3

FTDI_3V3

FTDI_3V3

FTDI_EEDAT

FTDI_3V3

U
A

R
T

1.
T

X

JT
A

G
.T

C
K

JT
A

G
.T

M
S

FTDI_SCL

FTDI_SDA_IN

U
A

R
T

0.
R

X

FTDI_VPLL

FTDI_SDA_OUT

F
T

D
I.S

D
A

JT
A

G
.T

D
O

FTDI_3V3

BDBUS3

F
T

D
I.S

C
L

DBG_USB_P
DBG_USB_N

JT
A

G
.T

D
I

FTDI_3V3

FTDI_3V3

U
A

R
T

1.
R

X

FTDI_EECS

AUX.RST

U
A

R
T

0.
T

X

I2C_SCL

I2C_SDA_OUT

SPI_EN

ICT Testpoints

NOTE: UART RX/TX cross

Note:
Place on the bottom side

I2C_SDA_IN

Debug FTDI

R685k11
R695k11

U5
NCP718BSN330T1G

VIN
1

EN
3

VOUT
5

GND
2

GND

C109

10u/25V

U8
TPD4E05U06QDQARQ1

1
2
4
5
3

C115

100n

FB2
600Z/0.5A

GND

C118

100n
GND

C116

4u7

GND

C119

100n

C120

100n
GND

U7
TXU0304BQAR

VCCA
1

A1
2

A2
3

A3
4

A4Y
5

GND
15

VCCB
14

OE
8

B1Y
13

B2Y
12

B3Y
11

B4
10

U13
TXU0304BQAR

VCCA
1

A1
2

A2
3

A3
4

A4Y
5

GND
15

VCCB
14

OE
8

B1Y
13

B2Y
12

B3Y
11

B4
10

R50 22R

R47 22R

R49 22R
R48 22R

R910R
R880R

R5422R
R5522R

+3V3

R5322R
R5222R

R930R

D15
BAT54-02V-G3-08

+3V3

GND

U32
TXS0102DQER

VCCA
1

A1
2

A2
3

OE
5

VCCB
8

B1
7

B2
6

GND
4

U6

FT4232H_VQFN

V_{REGIN}
44

V_{CCIO}
16

V_{REGOUT}
43

V_{PHY}
5

V_{PLL}
9

V_{CORE}
2

D+
8

D-
7

~{RESET}
11

EECS
1

EECLK
56

EEDATA
55

OSCI
3

OSCO
4

REF
6

TEST
10

GND
21

ADBUS0
12

ADBUS1
13

ADBUS2
14

ADBUS3
15

ADBUS4
17

ADBUS5
18

ADBUS6
19

ADBUS7
20

BDBUS0
22

BDBUS1
23

BDBUS2
24

BDBUS3
25

BDBUS4
26

BDBUS5
27

BDBUS6
28

BDBUS7
29

CDBUS0
32

CDBUS1
33

CDBUS2
34

CDBUS3
35

CDBUS4
37

CDBUS5
38

CDBUS6
39

CDBUS7
40

DDBUS0
42

DDBUS1
46

DDBUS2
47

DDBUS3
48

DDBUS4
49

DDBUS5
51

DDBUS6
52

DDBUS7
53

~{PWR_{EN}}
54

~{SUSPEND}
30

GND

GND

C117

18p
GND

C111

18p

C125

100n
GND GND

C122

4u7

C123

100n
GND

R65330R

R67330R

R64330R

R66330R

U9
SN74HC595B

VCC
16

~{OE}
13

~{SRCLR}
10

SRCLK
11

RCLK
12

SER
14

GND
8

QA
15

QB
1

QC
2

QD
3

QE
4

QF
5

QG
6

QH
7

QH'
9

GND

GND

D13
LED_G_0603_KP-1608CGCK

12

R5722R
R5822R
R5922R

R5622R

GND

GND

GND

U33
TXS0102DQER

VCCA
1

A1
2

A2
3

OE
5

VCCB
8

B1
7

B2
6

GND
4



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 8/17

Title: SO-DIMM DDR5 Tester

File: ethernet.kicad_sch
Sheet: /Ethernet/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

C155

4u7

GNDGND

C144

10n

C147

10n

PWR_FLAG

GND

GND

GND

R1101k

R11110k

+3V3

GNDGND

C153

10n

C140

10n

GND

C143

470n

GND

C151

10n

GND GND

GND

GND

R116 2k2

R10910k

R10610k
R10810k

R10510k
R10710k

+3V3

R117 2k2

R118 2k2
R120 2k2
R121 2k2

R119 2k2

C156

10n

R113 2k2

R115 2k2
R114 2k2

R10410k
R10310k
R10210k
R10110k

C138

470n

C141

10n

GND

C158

4u7

GND

FB4
120Z/2A

FB6
120Z/2APWR_FLAG

R193
330R

C234
100n

C135 100n

C137 100n

C149

470n

C148

470n

GND

C146

4u7

C139

4u7

GND GND

C150

10n

C145

470n

1
1

2
2

3
3

4
4

7
7

8
8

9
9

10
10

5
5

6
6

SH
SH

LED_Y+
13

LED_Y-
14

LED_G+
11

LED_G-
12

J6
ARJM11B1-502-AB-EW2

R98 220R

+3V3

R99 220R

+3V3
R112

12k1

10/100/1000
Ethernet PHY

DVDDH
16

AVDDH
1

~{RESET}
42

~{INT/PME}
38

MDC
36

MDIO
37

TX_EN
25

TXD0
19

TXD1
20

TXD2
21

TXD3
22

GTX_CLK
24

RX_DV/CLK125_EN
33

RXD0/MODE0
32

RXD1/MODE1
31

RXD2/MODE2
28

RXD3/MODE3
27

RX_CLK/PHYAD2
35

CLK125_NDO/LED_MODE
41

XI
46

XO
45

DVDDL
14

AVDDL
4

AVDDL_PLL
44

LDO_O
43

TXRXP_A
2

TXRXM_A
3

TXRXP_B
5

TXRXM_B
6

TXRXP_C
7

TXRXM_C
8

TXRXP_D
10

TXRXM_D
11

LED1/PHAD0/PME_N1
17

LED2/PHYAD1
15

ISET
48

PAD_GND
49

VSS
29

U15
KSZ9031RNXCA

GND

C136

10n

GNDGND GND

C159

4u7

C154

10n

C157

100n

+3V3+3V3

C160
100n

C161
100n

C152

4u7

GND

GND

GND

GND

GND

PWR_FLAG

C142

470n

GND

+1V2

GND

C162
18p

+3V3

FB5
120Z/2A

1

2

3

Y2
25 MHz

GND

R1001M8

C163
18p

C134

4u7

GND

ETH{RGMII}

ETH.RXC

ETH.REF_CLK

ETH.RXD0
ETH.RX_CTL

ETH.RXD3

AVDDL_PLL

ETH1_P

ETH.TXD2

AVDDL

ETH.TXD1

LED_SPD
LED_LINK

ETH.RXD2
ETH.RXD3

ETH.RXD0

ETH.REF_CLK

LED_SPD

ETH.RX_CTL

ETH1_N

ETH.RXC

AVDDH

LED_LINK

ETH.RXD1

ETH1_N

ETH2_N
ETH2_P

ETH3_P

ETH4_P
ETH4_N

ETH3_N

LED_SPD

ETH.~{RESET}
ETH.~{INT}

LED_LINK

ETH.TX_CTL

ETH1_P

ETH2_P
ETH.TXC
ETH.TXD3

ETH.RXD1

ETH.MDC
ETH.MDIO

ETH.TXD0

ETH4_P
ETH3_N

ETH4_N

ETH3_P

ETH.~{RESET}

ETH.MDIO

ETH2_N

ETH.RXD2

MODE3

Gigabit Ethernet

Reference plane decoupling

PHYAD0

LED_MODE

PHYAD1

CLK125_EN

PHYAD2

MODE2

MODE[3:0] : 1100 (RGMII mode - Advertise 1000BASE-T full-duplex only)
PHYAD[4:0]: 00011
CLK125_EN: 0, disabled
LED_MODE: 1, Single-LED mode

MODE0
MODE1

Bootstrap configuration

R10910k

R10610k
R10810k

R10510k
R10710k

R117 2k2

R118 2k2
R120 2k2
R121 2k2

R119 2k2

R116 2k2

R113 2k2

R115 2k2
R114 2k2

R10410k
R10310k
R10210k
R10110k

R11110k

+3V3

+3V3+3V3

C160
100n

C161
100n

GND GND

GND
R193
330R

C135 100n

C137 100n

J6
ARJM11B1-502-AB-EW2

1
1

2
2

3
3

4
4

7
7

8
8

9
9

10
10

5
5

6
6

SH
SH

LED_Y+
13

LED_Y-
14

LED_G+
11

LED_G-
12

R98 220R

+3V3

R99 220R

+3V3



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 9/17

Title: SO-DIMM DDR5 Tester

File: fpga-banks-32-34.kicad_sch
Sheet: /FPGA banks HP/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

+1V1

GND

C167

100n
GNDGND

R130
1k

C168

100n

R131
0R

R132
0R

+1V1

R129
1k

+1V1

BANK 33VCCO_33
AA11

IO_0_VRN_33
U9

IO_L1P_T0_33
V11

IO_L1N_T0_33
W11

IO_L2P_T0_33
V8

IO_L2N_T0_33
V7

IO_L3P_T0_DQS_33
W10

IO_L3N_T0_DQS_33
W9

IO_L4P_T0_33
Y8

IO_L4N_T0_33
Y7

IO_L5P_T0_33
Y11

IO_L5N_T0_33
Y10

IO_L6P_T0_33
V9

IO_L6N_T0_VREF_33
W8

IO_L7P_T1_33
AE7

IO_L7N_T1_33
AF7

IO_L8P_T1_33
AA8

IO_L8N_T1_33
AA7

IO_L9P_T1_DQS_33
AC8

IO_L9N_T1_DQS_33
AD8

IO_L10P_T1_33
AB7

IO_L10N_T1_33
AC7

IO_L11P_T1_SRCC_33
AA9

IO_L11N_T1_SRCC_33
AB9

IO_L12P_T1_MRCC_33
AC9

IO_L12N_T1_MRCC_33
AD9

IO_L13P_T2_MRCC_33
AB11

IO_L13N_T2_MRCC_33
AC11

IO_L14P_T2_SRCC_33
AA10

IO_L14N_T2_SRCC_33
AB10

IO_L15P_T2_DQS_33
AB12

IO_L15N_T2_DQS_33
AC12

IO_L16P_T2_33
AA13

IO_L16N_T2_33
AA12

IO_L17P_T2_33
AC13

IO_L17N_T2_33
AD13

IO_L18P_T2_33
Y13

IO_L18N_T2_33
Y12

IO_L19P_T3_33
AD11

IO_L19N_T3_VREF_33
AE11

IO_L20P_T3_33
AD10

IO_L20N_T3_33
AE10

IO_L21P_T3_DQS_33
AE12

IO_L21N_T3_DQS_33
AF12

IO_L22P_T3_33
AE8

IO_L22N_T3_33
AF8

IO_L23P_T3_33
AE13

IO_L23N_T3_33
AF13

IO_L24P_T3_33
AF10

IO_L24N_T3_33
AF9

IO_25_VRP_33
V12

U4G
XC7K160T-FFG676

+1V1

BANK 32VCCO_32
AB18

IO_0_VRN_32
V13

IO_L1P_T0_32
AE17

IO_L1N_T0_32
AF17

IO_L2P_T0_32
AF14

IO_L2N_T0_32
AF15

IO_L3P_T0_DQS_32
AE18

IO_L3N_T0_DQS_32
AF18

IO_L4P_T0_32
AD15

IO_L4N_T0_32
AE15

IO_L5P_T0_32
AF19

IO_L5N_T0_32
AF20

IO_L6P_T0_32
AD16

IO_L6N_T0_VREF_32
AE16

IO_L7P_T1_32
AA14

IO_L7N_T1_32
AA15

IO_L8P_T1_32
AC14

IO_L8N_T1_32
AD14

IO_L9P_T1_DQS_32
Y15

IO_L9N_T1_DQS_32
Y16

IO_L10P_T1_32
AB14

IO_L10N_T1_32
AB15

IO_L11P_T1_SRCC_32
AA17

IO_L11N_T1_SRCC_32
AA18

IO_L12P_T1_MRCC_32
AB16

IO_L12N_T1_MRCC_32
AC16

IO_L13P_T2_MRCC_32
AC18

IO_L13N_T2_MRCC_32
AD18

IO_L14P_T2_SRCC_32
AB17

IO_L14N_T2_SRCC_32
AC17

IO_L15P_T2_DQS_32
AD20

IO_L15N_T2_DQS_32
AE20

IO_L16P_T2_32
AA19

IO_L16N_T2_32
AA20

IO_L17P_T2_32
AC19

IO_L17N_T2_32
AD19

IO_L18P_T2_32
AB19

IO_L18N_T2_32
AB20

IO_L19P_T3_32
Y17

IO_L19N_T3_VREF_32
Y18

IO_L20P_T3_32
V16

IO_L20N_T3_32
V17

IO_L21P_T3_DQS_32
W18

IO_L21N_T3_DQS_32
W19

IO_L22P_T3_32
W15

IO_L22N_T3_32
W16

IO_L23P_T3_32
V18

IO_L23N_T3_32
V19

IO_L24P_T3_32
V14

IO_L24N_T3_32
W14

IO_25_VRP_32
W13

U4F
XC7K160T-FFG676

BANK 34VCCO_34
AA1

IO_0_VRN_34
U4

IO_L1P_T0_34
U6

IO_L1N_T0_34
U5

IO_L2P_T0_34
U2

IO_L2N_T0_34
U1

IO_L3P_T0_DQS_34
W6

IO_L3N_T0_DQS_34
W5

IO_L4P_T0_34
V3

IO_L4N_T0_34
W3

IO_L5P_T0_34
U7

IO_L5N_T0_34
V6

IO_L6P_T0_34
V4

IO_L6N_T0_VREF_34
W4

IO_L7P_T1_34
Y3

IO_L7N_T1_34
Y2

IO_L8P_T1_34
V2

IO_L8N_T1_34
V1

IO_L9P_T1_DQS_34
AB1

IO_L9N_T1_DQS_34
AC1

IO_L10P_T1_34
W1

IO_L10N_T1_34
Y1

IO_L11P_T1_SRCC_34
AB2

IO_L11N_T1_SRCC_34
AC2

IO_L12P_T1_MRCC_34
AA3

IO_L12N_T1_MRCC_34
AA2

IO_L13P_T2_MRCC_34
AA4

IO_L13N_T2_MRCC_34
AB4

IO_L14P_T2_SRCC_34
AC4

IO_L14N_T2_SRCC_34
AC3

IO_L15P_T2_DQS_34
AA5

IO_L15N_T2_DQS_34
AB5

IO_L16P_T2_34
AB6

IO_L16N_T2_34
AC6

IO_L17P_T2_34
Y6

IO_L17N_T2_34
Y5

IO_L18P_T2_34
AD6

IO_L18N_T2_34
AD5

IO_L19P_T3_34
AD4

IO_L19N_T3_VREF_34
AD3

IO_L20P_T3_34
AD1

IO_L20N_T3_34
AE1

IO_L21P_T3_DQS_34
AF5

IO_L21N_T3_DQS_34
AF4

IO_L22P_T3_34
AE3

IO_L22N_T3_34
AE2

IO_L23P_T3_34
AE6

IO_L23N_T3_34
AE5

IO_L24P_T3_34
AF3

IO_L24N_T3_34
AF2

IO_25_VRP_34
T7

U4H
XC7K160T-FFG676

R133
80R6

R134
80R6

+1V1

GND

A{DDR5}

B{DDR5}A{DDR5}

B{DDR5}

Control{DDR5}

DAC_VREFPg. 10

B.DQS3_N

A.CA0

VRP
B.DQ4

A.~{CS0}

VREF

B.CB1
B.DQ28

B.~{CS0}
B.CA6

B.DQS3_P
B.CA0

B.CA1

B.DQS4_N

B.CA8

B.DQS4_P

B.DQ27

A.DQS4_P

VRN

B.CA2
B.CA12

B.CA11

Control.~{ALERT}

A.CA5

A.CA7

A.CA6

B.CB3

A.CK1_N

VREF

VRP

A.CA3

A.DQS4_N

VRN

VREF
A.CA2

B.~{DM0}

B.DQ3

B.DQ2

B.DQ5

B.DQ0

A.CK1_P

B.CA10

B.~{DM1}

B.DQ31
B.DQ25

B.DQ30

B.~{DM2}
B.DQ16
B.DQ19

B.DQ17
B.CB2

B.DQ15

B.CA7

B.DQ6
B.DQ7

B.CB0

B.DQ13

B.DQ1

B.DQ10

B.DQ8
B.DQ11

B.DQS1_N

B.DQ12
B.DQS1_P

A.CK0_N

VREF

B.DQ9

B.DQS0_P
B.DQS0_N

B.DQ14

B.DQS2_P

B.DQ24
B.~{DM3}

A.DQ6

Control.~{RESET}

A.CB1
A.DQ10

A.DQ4

B.DQ18

B.DQ26

B.DQ22
B.DQ23
B.DQ21

A.DQ13

B.DQ29

A.CA1

B.DQ20
B.DQS2_N

A.~{CS1}

A.DQS0_P

A.DQ1
A.DQ2

A.DQS0_N

A.CK0_P

B.CK0_N
B.CK0_P

VREF

A.DQS1_P

A.DQS2_N

A.DQ23

A.DQ16
A.DQ17

A.DQS1_N
A.DQ8

A.DQ18
A.DQ19

A.DQ14

A.DQ22

B.~{CS1}

A.~{DM2}

VREF
A.CB0

A.DQ28

A.DQ26
A.DQ29

B.CK1_N
B.CK1_P

A.DQ27

A.DQ0

A.CB2
A.DQ7

A.DQ3

A.DQS3_P
A.DQS3_N

A.DQ5

A.DQ11
A.~{DM1}

B.CA4

A.CB3

A.~{DM3}
A.DQ31
A.DQ30

A.~{DM0}

A.DQ15
A.DQ9

A.DQ12

A.DQ25

A.CA8
A.CA12A.DQ20

A.DQS2_P

A.CA9

B.CA9

VREF

A.DQ21

A.DQ24

A.CA11
A.CA10

A.CA4

B.CA3

B.CA5

HP Banks

BANK 32
BANK 33 BANK 34

Reference termination

Mount 3K4 for LPDDR5

VREF

VCCO (HP banks) max: 2.0V

Pinout D.1.1

+1V1

U4G
XC7K160T-FFG676

VCCO_33
AA11

IO_0_VRN_33
U9

IO_L1P_T0_33
V11

IO_L1N_T0_33
W11

IO_L2P_T0_33
V8

IO_L2N_T0_33
V7

IO_L3P_T0_DQS_33
W10

IO_L3N_T0_DQS_33
W9

IO_L4P_T0_33
Y8

IO_L4N_T0_33
Y7

IO_L5P_T0_33
Y11

IO_L5N_T0_33
Y10

IO_L6P_T0_33
V9

IO_L6N_T0_VREF_33
W8

IO_L7P_T1_33
AE7

IO_L7N_T1_33
AF7

IO_L8P_T1_33
AA8

IO_L8N_T1_33
AA7

IO_L9P_T1_DQS_33
AC8

IO_L9N_T1_DQS_33
AD8

IO_L10P_T1_33
AB7

IO_L10N_T1_33
AC7

IO_L11P_T1_SRCC_33
AA9

IO_L11N_T1_SRCC_33
AB9

IO_L12P_T1_MRCC_33
AC9

IO_L12N_T1_MRCC_33
AD9

IO_L13P_T2_MRCC_33
AB11

IO_L13N_T2_MRCC_33
AC11

IO_L14P_T2_SRCC_33
AA10

IO_L14N_T2_SRCC_33
AB10

IO_L15P_T2_DQS_33
AB12

IO_L15N_T2_DQS_33
AC12

IO_L16P_T2_33
AA13

IO_L16N_T2_33
AA12

IO_L17P_T2_33
AC13

IO_L17N_T2_33
AD13

IO_L18P_T2_33
Y13

IO_L18N_T2_33
Y12

IO_L19P_T3_33
AD11

IO_L19N_T3_VREF_33
AE11

IO_L20P_T3_33
AD10

IO_L20N_T3_33
AE10

IO_L21P_T3_DQS_33
AE12

IO_L21N_T3_DQS_33
AF12

IO_L22P_T3_33
AE8

IO_L22N_T3_33
AF8

IO_L23P_T3_33
AE13

IO_L23N_T3_33
AF13

IO_L24P_T3_33
AF10

IO_L24N_T3_33
AF9

IO_25_VRP_33
V12

+1V1

U4F
XC7K160T-FFG676

VCCO_32
AB18

IO_0_VRN_32
V13

IO_L1P_T0_32
AE17

IO_L1N_T0_32
AF17

IO_L2P_T0_32
AF14

IO_L2N_T0_32
AF15

IO_L3P_T0_DQS_32
AE18

IO_L3N_T0_DQS_32
AF18

IO_L4P_T0_32
AD15

IO_L4N_T0_32
AE15

IO_L5P_T0_32
AF19

IO_L5N_T0_32
AF20

IO_L6P_T0_32
AD16

IO_L6N_T0_VREF_32
AE16

IO_L7P_T1_32
AA14

IO_L7N_T1_32
AA15

IO_L8P_T1_32
AC14

IO_L8N_T1_32
AD14

IO_L9P_T1_DQS_32
Y15

IO_L9N_T1_DQS_32
Y16

IO_L10P_T1_32
AB14

IO_L10N_T1_32
AB15

IO_L11P_T1_SRCC_32
AA17

IO_L11N_T1_SRCC_32
AA18

IO_L12P_T1_MRCC_32
AB16

IO_L12N_T1_MRCC_32
AC16

IO_L13P_T2_MRCC_32
AC18

IO_L13N_T2_MRCC_32
AD18

IO_L14P_T2_SRCC_32
AB17

IO_L14N_T2_SRCC_32
AC17

IO_L15P_T2_DQS_32
AD20

IO_L15N_T2_DQS_32
AE20

IO_L16P_T2_32
AA19

IO_L16N_T2_32
AA20

IO_L17P_T2_32
AC19

IO_L17N_T2_32
AD19

IO_L18P_T2_32
AB19

IO_L18N_T2_32
AB20

IO_L19P_T3_32
Y17

IO_L19N_T3_VREF_32
Y18

IO_L20P_T3_32
V16

IO_L20N_T3_32
V17

IO_L21P_T3_DQS_32
W18

IO_L21N_T3_DQS_32
W19

IO_L22P_T3_32
W15

IO_L22N_T3_32
W16

IO_L23P_T3_32
V18

IO_L23N_T3_32
V19

IO_L24P_T3_32
V14

IO_L24N_T3_32
W14

IO_25_VRP_32
W13

+1V1

U4H
XC7K160T-FFG676

VCCO_34
AA1

IO_0_VRN_34
U4

IO_L1P_T0_34
U6

IO_L1N_T0_34
U5

IO_L2P_T0_34
U2

IO_L2N_T0_34
U1

IO_L3P_T0_DQS_34
W6

IO_L3N_T0_DQS_34
W5

IO_L4P_T0_34
V3

IO_L4N_T0_34
W3

IO_L5P_T0_34
U7

IO_L5N_T0_34
V6

IO_L6P_T0_34
V4

IO_L6N_T0_VREF_34
W4

IO_L7P_T1_34
Y3

IO_L7N_T1_34
Y2

IO_L8P_T1_34
V2

IO_L8N_T1_34
V1

IO_L9P_T1_DQS_34
AB1

IO_L9N_T1_DQS_34
AC1

IO_L10P_T1_34
W1

IO_L10N_T1_34
Y1

IO_L11P_T1_SRCC_34
AB2

IO_L11N_T1_SRCC_34
AC2

IO_L12P_T1_MRCC_34
AA3

IO_L12N_T1_MRCC_34
AA2

IO_L13P_T2_MRCC_34
AA4

IO_L13N_T2_MRCC_34
AB4

IO_L14P_T2_SRCC_34
AC4

IO_L14N_T2_SRCC_34
AC3

IO_L15P_T2_DQS_34
AA5

IO_L15N_T2_DQS_34
AB5

IO_L16P_T2_34
AB6

IO_L16N_T2_34
AC6

IO_L17P_T2_34
Y6

IO_L17N_T2_34
Y5

IO_L18P_T2_34
AD6

IO_L18N_T2_34
AD5

IO_L19P_T3_34
AD4

IO_L19N_T3_VREF_34
AD3

IO_L20P_T3_34
AD1

IO_L20N_T3_34
AE1

IO_L21P_T3_DQS_34
AF5

IO_L21N_T3_DQS_34
AF4

IO_L22P_T3_34
AE3

IO_L22N_T3_34
AE2

IO_L23P_T3_34
AE6

IO_L23N_T3_34
AE5

IO_L24P_T3_34
AF3

IO_L24N_T3_34
AF2

IO_25_VRP_34
T7

C168

100n
GNDGND

C167

100n
GND

R130
1k



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 10/17

Title: SO-DIMM DDR5 Tester

File: supply.kicad_sch
Sheet: /Supply/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

C186
22u

1

TP16

G 4

D
5

S
1

Q12
SI7613DN-T1-GE3

R182
10k

1
TP13

R147
0R01

PWR_FLAG

C182

22u

+3V3

GND

GND

GND

GND

C214

100n

GND GND

C210
22n

C177

22u_25V

VIN
9

EN
5

VCC
13

PG
7

SDA
4

SCL
3

A0
6

A
G

N
D

14
B

S
T

1
P

G
N

D
8

SW
2

VOUT
10

FB
11

SS
12

U27
MP8869S

GND

GND

C171

22u_25V

GND

1
TP12

PWR_FLAG +5V

+1V1PWR_FLAG

GND

1 TP21
TP_1206_SMD_RCW-0C

1 TP20
TP_1206_SMD_RCW-0CGND

R145
0R01

IN
1

CTL
3

GND
2

SENSE
6

GATE
5

STAT
4

U17
LTC4412IS6

C207
10u

GND

R173
10k

+3V3PWR_FLAG

GND

C179
1u/25V

VDC

VDC

GND

VDD
4

SCL
2

SDA
3

VOUT
6

VREF
1

GND
5

SH
7

U29
MCP4726A0T-E/MAY

SH

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

17

SW4
SW_CVS-08TB

C180
1u/25V

1 TP14

TP_1206_SMD_RCW-0C

1
TP18

C208

100n

1
TP15

R142
0R01

1

TP17

GND

G 4

D
5

S
1

Q13
SI7613DN-T1-GE3

C215

22u

C205

100n

L1
1u5/17A

PWR_FLAG

GND

R180
4k7

C206

1u

C213

22u

R181

10k

GND

C211
10u

IN
1

CTL
3

GND
2

SENSE
6

GATE
5

STAT
4

U18
LTC4412IS6

GNDGND

C201
470n

VDC

GND

1

TP26

1

TP27

+1V0

1

TP25

VDC +3V3_AON

1
TP11

GND

+1V0_MGTAVCC

1

TP28

1

TP30

+1V8+1V2

PWR_FLAG

C176
100n

1

TP34

1

TP32

+3V3

C181

1u/25V

GND

R160
47k

R184
47k

EN
3 V

C
C

1
G

N
D

2

FLAG1
6

FLAG2
5

FLAG3
4

U31
LM3880

GND

GND

+3V3_AON

C212
100n

GND

C209

100n

C194

1u

GND

GND

VIN
1

EN
3

VOUT
5

GND
2

U21
NCP718BSN330T1G PWR_FLAG

+3V3_AON

VDC

GND

PWR_FLAG

R188
0R

22.4A

R189

0R
22.4A

C219

22u

GND

VCC
4

~{MR}
3

GND
1

~{RST}
2

U26
MAX812REUS+T

C203

100n

+3V3_AON

GND

R187
47k

G
1

D 3
S 2

Q17
BSS138PW,115

R190
47k

R172
47k

+3V3_AON

+3V3

+3V3

GND

+1V8

+3V3

GND

VDD
2

~{PWRDN}
16

SDA
5

SCL
4

SLOW/~{ALERT1}
1

GPIO/~{ALERT2}
15

ADDRSEL
6

GND
3

IN1+
11

IN1-
12

IN2+
13

IN2-
14

IN3+
8

IN3-
7

IN4+
10

IN4-
9

U25
PAC1954T-E_VQFN

GND

VDD
2

~{PWRDN}
16

SDA
5

SCL
4

SLOW/~{ALERT1}
1

GPIO/~{ALERT2}
15

ADDRSEL
6

GND
3

IN1+
11

IN1-
12

IN2+
13

IN2-
14

IN3+
8

IN3-
7

IN4+
10

IN4-
9

U30
PAC1954T-E_VQFN

G
1

D 3
S 2

Q16
BSS138PW,115

GND

+3V3

C199

100n

GND

R171
47k

R156
0R

+3V3_AON

GND

G
1

D 3
S 2

Q14

B
S

S
13

8P
W

,1
15

1 2
3 4

SW5
KMR211NGLFS

GND

+1V2R148
0R01

PWR_FLAG

R155
0R

GND

R166
0R

R167
0R

1
TP9

GND

R169
0R

GND

R158
0R

R168
0R

R157
0R

R146
0R01

R140
47k

PWR_FLAG

R186
205k

R185
80k6

GND

C221

22p

1
TP8

+1V0_MGTAVCC

PWR_FLAGR141
0R01

GND

+3V3_AON

R139
47k

+3V3_AON

1

TP10

+1V0

1

TP19

CTRLVCC
3

~{CLR}
6

~{PB_IN}
1

OUT
4

~{INT}
5

GND
2

U22

MAX16150A_SOT

R149
47k

C195

100n

GND

R161
47k

C174
1u

R153
0R

PWR_FLAG

GND

R163
0R

R151
0R

1
3
2

J7

PJ-002AH

R152
0R

R162
0R

GND

1
2

D16

ESDA25P35-1U1M

R1380R
R1370R
R1360R

1
2
3
4

MP

J8

B
M

04
B

-S
R

S
S

-T
B

(L
F

)(
S

N
)

GND

1
TP71

1
TP59

1
TP62

C192

22u

1

TP35

+1V2_MGTAVTT

+1V1
C220

100n

1

TP33

GND

C175
100n

+1V1

C216

100n

GND

+12V
F2

0466004.NR

GND

R165
0R

GND

R154
0R

R164
0R

GND

1
TP66

1
TP65

GND

C184

22u

C190

22u

1
TP29

1
TP55

1
TP56

G
1

D 3
S 2

Q15
BSS138PW,115

1
TP58

GND

1

TP36

GND

C193
22u

+5V

R170
10k C198

1u

+5V

1
TP64

1
TP60

1
TP61

GND

R135
47k

+3V3

GND

C173

22u_25V

C218
10u

GND

1
TP63

1
TP57

C191

22u

GND

C185

22u

C178

22u_25V

GND

VIN
28

VCC
25

EN/SYNCI
19

SDA
3

SCL
4

GPIO
26

GND
10

VOUT1
14

SW1
12

FB1
18

SGND1
17

VOUT2
8

SW2
11

FB2
6

VOUT3
1

FB3
31

SGND2
30

VOUT4
22

FB4
24

U20
MPM54304GMN

C202

22u_25V

GND

C189
22u

+3V3

+1V2_MGTAVTT

VDC

C204

100n

GND

PWR_FLAG

C187
22u

GND

C170
100n

GND

C183

22u

1

TP31

C188
22u

GND
R144
0R01

C200

22u_25V

GND

PWR_FLAG

+5V

IN
6

EN
4

ILIM
2

OUT
1

FB
3

GND
5

U28
XC6230H001ER-G

GND

C172
1u

C217

22u

VIN
28

VCC
25

EN/SYNCI
19

SDA
3

SCL
4

GPIO
26

GND
10

VOUT1
14

SW1
12

FB1
18

SGND1
17

VOUT2
8

SW2
11

FB2
6

VOUT3
1

FB3
31

SGND2
30

VOUT4
22

FB4
24

U19
MPM54304GMN

GND

C169
100n

PWR_FLAG

R183
0R

22.4A

F1
0466004.NR

GND

R143
0R01

GND

PWR{I^{2}C}

DAC_VREFPg. 9

F
P

G
A

_P
O

W
E

R
_C

Y
C

LE
P

g.
15

IN2Pg. 17
IN1Pg. 17

F
P

G
A

_P
O

W
E

R
_O

F
F

P
g.

15

FTDI_DISPg. 6

POWERPg. 3

DAC_VREF Pg. 9

FAN_PWMPg. 15

1V7_local

FB3

1V1_local

1V0_REG

1V2_SEN_+

PB_CTRL_OUT

spare_local

~{PB_CTRL_INT}

~{PB_CTRL_INT}

~{PB_CTRL_CLR}

PWR_SCL_2

1V8_local

PWR.SCL

1V
0_

S
W

1V2_SEN_-

1V1_SEN_-

QDCDC2_SCL

PG2

QDCDC1_VCC

1V0_FB

~{PB_CTRL_CLR}

5V_local

QDCDC2_SCL

EN3

QDCDC2_VCC

1V0_SS

EN2

P
B

_C
T

R
L_

O
U

T

FB6

1V7

1V1_SEN_+

PWR.SCL

MGTAVCC_local

MGTAVTT_OUT

3V3_SEN_+

12V_aux

PWR.SCL

PB_CTRL_OUT

MGTAVCC_local

1V8_local

1V0_REG

MGTAVTT_ILIM

1V7

1V8_SEN_-

FB2

FB1

1V8_local

PWR_SDA_2

FB5

SEQ_EN

EN1

sp_SEN_+

1V
0_

B
S

1V7_SEN_-

EN2

MGTAVCC_SEN_-

PWR.SDA

PWR_SCL_2

3V3_local

1V7

5V_SEN_+

~{PB_CTRL_IN}

PWR.SDA

FB1

PG3

12V_aux_fused

PWR_SDA_2
PWR_SCL_2

PWR_SCL_2

FB5

5V_local 1V2_local

PWR_SDA_2

12V_PCIE_fused

5V_SEN_-

1V7_SEN_+

FB3

3V3_local

1V2_local

1V0_REG

FB8

PWR.SDA

PG3

3V3_SEN_- 3V3_local

MGTAVCC_local

MGTAVTT_OUT

1V7_local

EN1

PWR.SDA

MGTAVCC_SEN_+

PG1

1V8_SEN_-

FB4

5V_SEN_+

1V2_SEN_-
1V2_SEN_+

FB4

1V0_VCC
1V1_SEN_-
1V1_SEN_+

3V3_SEN_-

PWR_SDA_2

PG1

sp_SEN_-

sp_SEN_-

1V7_SEN_+

FB2

FB6

1V7_SEN_-

sp_SEN_+

PWR_SCL_2

QDCDC2_SCL

FB7

1V2_local

3V3_SEN_+

spare

1V1_local

PWR_SDA_2

SEQ_EN 1V8_SEN_+

PG2

1V1_local

1V7_local

spare_local

5V_SEN_-

5V_local

1V8_SEN_+

EN3

FB7

FB8

MGTAVCC_SEN_+
MGTAVCC_SEN_-

X

140ms delay
fixed

X

NOTE:
optional
external divider

NOTE:
optional
external divider

I2C: 0x69

MGTAVTT Low noise LDO

NOTE:
optional
external divider

I2C: 0x1F

+1V8

MGTAVTT

MGTAVCC

NOTE:
optional
external divider

X

7-15V
DC_PWR_AUX

Power supply sequencer

NOTE:
optional
external divider

As both MPM54304GMN have same
address (from factory), there is
a need to cut SCL signals
using dip switch

Soft start delay time slot

Always-ON +3V3 LDO

X
X

FAN connector

Power source

I2C: 0x68

Set to ~1V7

+5V
+3V3

DC-DC INT

PCIe_PWR

NOTE:
1. AUTO ON/ PB-Controller
2. 8s off/ instant off
3. PWR I2C MUX input select 1
4. PWR I2C MUX input select 2
5. PWR I^{2}CSDA disconnect from 3V3 powered IC's
6. PWR I^{2}CSCL disconnect from 3V3 powered IC's
7. Connect QDCDC2 I^{2}C
8. Disable FTDI JTAG

VREF DAC

DC-DC IO

Config switch

ON/OFF Button controller

I2C: 0x10

Ground probe pads

+1V2

DC-DC AUX, MGT

I2C: 0x61

Power Monitors

+1V1

I2C: 0x60

ICT Testpoints

NOTE:
optional
external divider

NOTE:
optional
external divider

Power good

1	2	3	4

X

1	2	3	4
X

Soft start delay time slot

NOTE:
optional
external divider

Power cycle

Note:
Place on the
bottom side

1V2 Low noise

R1360R
R1370R
R1380R

PWR_FLAG

D16

ESDA25P35-1U1M

1
2C169

100n

Q13
SI7613DN-T1-GE3

G 4

D
5

S
1

U18
LTC4412IS6

IN
1

CTL
3

GND
2

SENSE
6

GATE
5

STAT
4

C171

22u_25V

GND

U27
MP8869S

VIN
9

EN
5

VCC
13

PG
7

SDA
4

SCL
3

A0
6

A
G

N
D

14
B

S
T

1
P

G
N

D
8

SW
2

VOUT
10

FB
11

SS
12

C177

22u_25V

Q12
SI7613DN-T1-GE3

G 4

D
5

S
1

C179
1u/25V

GND

U17
LTC4412IS6

IN
1

CTL
3

GND
2

SENSE
6

GATE
5

STAT
4

GND

C203

100n

+3V3

GND

U25
PAC1954T-E_VQFN

VDD
2

~{PWRDN}
16

SDA
5

SCL
4

SLOW/~{ALERT1}
1

GPIO/~{ALERT2}
15

ADDRSEL
6

GND
3

IN1+
11

IN1-
12

IN2+
13

IN2-
14

IN3+
8

IN3-
7

IN4+
10

IN4-
9

U30
PAC1954T-E_VQFN

VDD
2

~{PWRDN}
16

SDA
5

SCL
4

SLOW/~{ALERT1}
1

GPIO/~{ALERT2}
15

ADDRSEL
6

GND
3

IN1+
11

IN1-
12

IN2+
13

IN2-
14

IN3+
8

IN3-
7

IN4+
10

IN4-
9

C199

100n

GND

U31
LM3880

EN
3 V

C
C

1
G

N
D

2

FLAG1
6

FLAG2
5

FLAG3
4

GND

C212
100n

U21
NCP718BSN330T1G

VIN
1

EN
3

VOUT
5

GND
2

PWR_FLAG

+3V3_AON

+1V8PWR_FLAG

+1V0_MGTAVCC

PWR_FLAGR141
0R01

+1V2R148
0R01

PWR_FLAG

R146
0R01

PWR_FLAG

+1V1PWR_FLAG

GND

TP21
TP_1206_SMD_RCW-0C

1 TP20
TP_1206_SMD_RCW-0C

1

GND

R145
0R01

GND

+3V3PWR_FLAG

R147
0R01

GND

GND

C214

100n

+1V0+3V3_AON

SW4
SW_CVS-08TB

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

17

TP14

TP_1206_SMD_RCW-0C

1

TP18
1

R142
0R01

R180
4k7

C206

1u

U19
MPM54304GMN

VIN
28

VCC
25

EN/SYNCI
19

SDA
3

SCL
4

GPIO
26

GND
10

VOUT1
14

SW1
12

FB1
18

SGND1
17

VOUT2
8

SW2
11

FB2
6

VOUT3
1

FB3
31

SGND2
30

VOUT4
22

FB4
24

PWR_FLAGR144
0R01GND

+1V2_MGTAVTT

PWR_FLAG

R143
0R01

GND

J8

B
M

04
B

-S
R

S
S

-T
B

(L
F

)(
S

N
)

1
2
3
4

MP

GND

C173

22u_25V

C178

22u_25V

U20
MPM54304GMN

VIN
28

VCC
25

EN/SYNCI
19

SDA
3

SCL
4

GPIO
26

GND
10

VOUT1
14

SW1
12

FB1
18

SGND1
17

VOUT2
8

SW2
11

FB2
6

VOUT3
1

FB3
31

SGND2
30

VOUT4
22

FB4
24
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C233100n

C223100n

C222100n

C226100n

C231100n

C230100n

C228100n

C227100n

C229100n

GTX 115 GTX 116

MGTXTXP0_115
P2

MGTXTXN0_115
P1

MGTXTXP1_115
M2

MGTXTXN1_115
M1

MGTXTXP2_115
K2

MGTXTXN2_115
K1

MGTXTXP3_115
H2

MGTXTXN3_115
H1

MGTXRXP0_115
R4

MGTXRXN0_115
R3

MGTXRXP1_115
N4

MGTXRXN1_115
N3

MGTXRXP2_115
L4

MGTXRXN2_115
L3

MGTXRXP3_115
J4

MGTXRXN3_115
J3

MGTREFCLK0P_115
H6

MGTREFCLK0N_115
H5

MGTREFCLK1P_115
K6

MGTREFCLK1N_115
K5

MGTXTXP0_116
F2

MGTXTXN0_116
F1

MGTXTXP1_116
D2

MGTXTXN1_116
D1

MGTXTXP2_116
B2

MGTXTXN2_116
B1

MGTXTXP3_116
A4

MGTXTXN3_116
A3

MGTXRXP0_116
G4

MGTXRXN0_116
G3

MGTXRXP1_116
E4

MGTXRXN1_116
E3

MGTXRXP2_116
C4

MGTXRXN2_116
C3

MGTXRXP3_116
B6

MGTXRXN3_116
B5

MGTREFCLK0P_116
D6

MGTREFCLK0N_116
D5

MGTREFCLK1P_116
F6

MGTREFCLK1N_116
F5

U4I
XC7K160T-FFG676

C232100n

PCIE{PCIe_x4}

GTX_RX3_N

GTX_TX3_P
GTX_TX3_N

GTX_TX2_N

GTX_RX3_P

GTR_REFCLK0_P

PCIE.TXD3_N

GTR_REFCLK0_N

PCIE.TXD2_P
PCIE.TXD2_NGTX_TX2_P

PCIE.CLK_N

GTX_RX2_N

PCIE.RXD0_N
PCIE.RXD0_P

PCIE.TXD0_P

PCIE.CLK_P

PCIE.RXD1_N
PCIE.RXD1_P

GTX_RX3_P
GTX_RX3_N

PCIE.TXD0_N

PCIE.RXD2_N
PCIE.RXD2_P

GTR_REFCLK0_P
GTR_REFCLK0_N

PCIE.RXD3_N

GTX_TX0_P PCIE.TXD3_P

PCIE.RXD3_P

GTX_RX2_P

GTX_TX2_N
GTX_TX2_P

GTX_TX3_N
GTX_TX3_P

GTX_TX0_N

GTX_RX1_N

PCIE.TXD1_N
PCIE.TXD1_P

GTX_RX0_P
GTX_RX0_N

GTX_RX1_N

GTX_TX1_P

GTX_RX0_N

GTX_TX0_N
GTX_TX0_P

GTX_TX1_N
GTX_TX1_N

GTX_RX0_P
GTX_RX2_N

GTX_TX1_P

GTX_RX1_P

GTX_RX2_P

GTX_RX1_P

MGT Interface

BANK 115
Place capacitors close to connector

BANK 116
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PCIe_x1

PCIe_x4

12V
A2

3V3
A10

3V3AUX
B10

TCK
A5

TDI
A6

TDO
A7

TMS
A8

GND
A12

REFCLK_p
A13

REFCLK_n
A14

HSO0_p
B14

HSO0_n
B15

HSO1_p
B19

HSO1_n
B20

HSO2_p
B23

HSO2_n
B24

HSO3_p
B27

HSO3_n
B28

~{PRSNT1}
A1

~{PRSNT2_x1}
B17

~{PRSNT2_x4}
B31

~{TRST}
B9

~{WAKE}
B11

~{CLKREQ}
B12

~{PERST}
A11

~{PWRBRK}
B30

SMCLK
B5

SMDAT
B6

HSI0_p
A16

HSI0_n
A17

HSI1_p
A21

HSI1_n
A22

HSI2_p
A25

HSI2_n
A26

HSI3_p
A29

HSI3_n
A30

J9

+3V3

C224
10u/25V

+12V

R191
10k

1
2

4
3

SH
SH

SW6
SW_CVS-02B

GND

GND

GND

R192
10k

GND

C225
10u/25V

GND

PCIE{PCIe_x4}

PCIE{PCIe_x4}

PCIE.PWRGD Pg. 16

PCIE.TXD3_N

x1

PCIE.RXD3_P
PCIE.RXD3_N

PCIE.RXD2_N

PCIE.TXD3_P

PCIE.TXD2_N
PCIE.TXD2_P

PCIE.TXD1_N
PCIE.TXD1_P

PCIE.TXD0_N
PCIE.TXD0_P

~{PERST}
x4
x1

~{PERST}

x4

PRSNT#1

PRSNT#1

PCIE.RXD1_N
PCIE.RXD1_P

PCIE.CLK_P
PCIE.CLK_N

PCIE.RXD2_P

PCIE.RXD0_N
PCIE.RXD0_P

PCIe

SW6
SW_CVS-02B

1
2

4
3

SH
SH

GND



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2025-11-26
KiCad E.D.A. 9.0.6

Rev: 1.3.0:05b265a7Size: A3
Id: 13/17

Title: SO-DIMM DDR5 Tester

File: fpga-bank-12.kicad_sch
Sheet: /FPGA bank 12/
Antmicro Ltd.

www.antmicro.com
Antmicro Ltd

BANK 12VCCO_12
AA21

IO_0_12
U21

IO_L1P_T0_12
U22

IO_L1N_T0_12
V22

IO_L2P_T0_12
U24

IO_L2N_T0_12
U25

IO_L3P_T0_DQS_12
V23

IO_L3N_T0_DQS_12
V24

IO_L4P_T0_12
U26

IO_L4N_T0_12
V26

IO_L5P_T0_12
W25

IO_L5N_T0_12
W26

IO_L6P_T0_12
V21

IO_L6N_T0_VREF_12
W21

IO_L7P_T1_12
AA25

IO_L7N_T1_12
AB25

IO_L8P_T1_12
W23

IO_L8N_T1_12
W24

IO_L9P_T1_DQS_12
AB26

IO_L9N_T1_DQS_12
AC26

IO_L10P_T1_12
Y25

IO_L10N_T1_12
Y26

IO_L11P_T1_SRCC_12
AA23

IO_L11N_T1_SRCC_12
AB24

IO_L12P_T1_MRCC_12
Y23

IO_L12N_T1_MRCC_12
AA24

IO_L13P_T2_MRCC_12
Y22

IO_L13N_T2_MRCC_12
AA22

IO_L14P_T2_SRCC_12
AC23

IO_L14N_T2_SRCC_12
AC24

IO_L15P_T2_DQS_12
W20

IO_L15N_T2_DQS_12
Y21

IO_L16P_T2_12
AD23

IO_L16N_T2_12
AD24

IO_L17P_T2_12
AB22

IO_L17N_T2_12
AC22

IO_L18P_T2_12
AB21

IO_L18N_T2_12
AC21

IO_L19P_T3_12
AD21

IO_L19N_T3_VREF_12
AE21

IO_L20P_T3_12
AF24

IO_L20N_T3_12
AF25

IO_L21P_T3_DQS_12
AD26

IO_L21N_T3_DQS_12
AE26

IO_L22P_T3_12
AE23

IO_L22N_T3_12
AF23

IO_L23P_T3_12
AD25

IO_L23N_T3_12
AE25

IO_L24P_T3_12
AE22

IO_L24N_T3_12
AF22

IO_25_12
Y20

U4A
XC7K160T-FFG676

+3V3

HyperRAM{HyperBus}

Control{DDR5}

ETH{RGMII}

RFU_2Pg. 4

RFU_3Pg. 4

~{DDR_PRESENCE}Pg. 4

TB_DETECTPg. 4

RFU_1Pg. 4

HyperRAM.DQ2

ETH.TXD0

HyperRAM.DQ7
HyperRAM.RWDS

ETH.RXC
ETH.TXC

ETH.TXD1

ETH.~{RESET}

ETH.MDIO

HyperRAM.CK_N

ETH.RX_CTL

ETH.TXD2

ETH.REF_CLK

ETH.TXD3

HyperRAM.DQ4

HyperRAM.DQ6

HyperRAM.DQ0

HyperRAM.DQ1

HyperRAM.CK_P

HyperRAM.DQ3

HyperRAM.DQ5

Control.PWR_GOOD
Control.PWR_EN

ETH.~{INT}

HyperRAM.~{RESET}

HyperRAM.~{CS}

ETH.RXD3

ETH.RXD1

ETH.MDC

ETH.TX_CTL
ETH.RXD2

ETH.RXD0

ETH_SEL

BANK 12

VCCO (HR banks) max: 3.6V

+3V3

U4A
XC7K160T-FFG676

VCCO_12
AA21

IO_0_12
U21

IO_L1P_T0_12
U22

IO_L1N_T0_12
V22

IO_L2P_T0_12
U24

IO_L2N_T0_12
U25

IO_L3P_T0_DQS_12
V23

IO_L3N_T0_DQS_12
V24

IO_L4P_T0_12
U26

IO_L4N_T0_12
V26

IO_L5P_T0_12
W25

IO_L5N_T0_12
W26

IO_L6P_T0_12
V21

IO_L6N_T0_VREF_12
W21

IO_L7P_T1_12
AA25

IO_L7N_T1_12
AB25

IO_L8P_T1_12
W23

IO_L8N_T1_12
W24

IO_L9P_T1_DQS_12
AB26

IO_L9N_T1_DQS_12
AC26

IO_L10P_T1_12
Y25

IO_L10N_T1_12
Y26

IO_L11P_T1_SRCC_12
AA23

IO_L11N_T1_SRCC_12
AB24

IO_L12P_T1_MRCC_12
Y23

IO_L12N_T1_MRCC_12
AA24

IO_L13P_T2_MRCC_12
Y22

IO_L13N_T2_MRCC_12
AA22

IO_L14P_T2_SRCC_12
AC23
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