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XO2_JTAG_TDO

Rev. C/D: Switch to Yamaichi connector

GND

During a short moment on power-up, the CPLD on the MMC Stamp is in in-system 
programming mode where the firmware can be updated using this JTAG interface*. 
In corner cases, noise on the JTAG lines can be caught by the CPLD and 
accidently bring it into JTAG debug mode, where it does not respond to user 
commands anymore until the next power cycle. After power-up, the CPLD is in 
JTAG-forward mode and prevents any noise by activating integrated pull-ups. The 
pull-down resistor installed on the board will prevent that any unwanted noise is 
interpreted as JTAG commands. This bevaiour was adressed with revision C of the 
MMC Stamp. Only the prototypes that are used on BoB are sentivie to this corner 
case. Any Stamps delivered to customers do not need this fix.

*During normal operation, the CPLD is in-system-updated by MMC software and 
not via JTAG.
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NLFPGA20GPIO0GPIO1 

PILGA10F1 
NLFPGA20GPIO0GPIO2 

PILGA10F2 
NLFPGA20GPIO0GPIO3 

PILGA10F3 
NLFPGA20GPIO0GPIO4 

PILGA10E1 
NLFPGA20GPIO0GPIO5 

PILGA10E2 
NLFPGA20GPIO0GPIO6 

PILGA10E3 
NLFPGA20GPIO0GPIO7 

PILGA10E4 
NLFPGA20GPIO0GPIO8 

PILGA10H1 
NLFPGA20GPIO0GPIO9 

PILGA10L2 
NLFPGA20JTAG0TCK 

PILGA10K2 
NLFPGA20JTAG0TDI 

PILGA10K1 
NLFPGA20JTAG0TDO 

PILGA10L3 
NLFPGA20JTAG0TMS 

PILGA10F4 
NLFPGA20RXD 

PILGA10I4 
NLFPGA20SPI0CS 

PILGA10I2 
NLFPGA20SPI0CSMUX 

PILGA10I3 
NLFPGA20SPI0DRVEN 

PILGA10J1 
NLFPGA20SPI0MISO 

PILGA10J2 
NLFPGA20SPI0MOSI 

PILGA10I1 
NLFPGA20SPI0SCK 

PILGA10G4 
NLFPGA20TXD 

PIC2902 

PID301 

PILGA10A11 

PILGA10B4 

PILGA10H4 

PILGA10J11 

PILGA10M11 

PILGA10N3 

PILGA10N6 

PIR7402 

PIR9301 

PIS10B 

PIS10D 

PIX101 

PIX107 

PIX1010 

PIX1013 

PIX1016 

PIX1019 

PIX1022 

PIX1025 

PIX1028 

PIX1031 

PIX1034 

PIX1037 

PIX1040 

PIX1043 

PIX1046 

PIX1049 

PIX1052 

PIX1055 

PIX1058 

PIX1061 

PIX1064 

PIX1067 

PIX1070 

PIX1073 

PIX1076 

PIX1079 

PIX1082 

PIX1085 

PIX1086 

PIX1089 

PIX1092 

PIX1095 

PIX1098 

PIX10101 

PIX10104 

PIX10107 

PIX10110 

PIX10113 

PIX10116 

PIX10119 

PIX10122 

PIX10125 

PIX10128 

PIX10131 

PIX10134 

PIX10137 

PIX10140 

PIX10143 

PIX10146 

PIX10149 

PIX10152 

PIX10155 

PIX10158 

PIX10161 

PIX10164 

PIX10170 

PIX205 

PIX301 

PIX303 

PIX305 

PIX307 

PIX309 

PIX3011 

PIX3013 

PID101 

PID201 PID202 PIR102 
NLGREEN 

PILGA10E11 

PIX1056 

NLIPMB0L0I2C0SCL 

PILGA10E12 

PIX1071 

NLIPMB0L0I2C0SDA 

PILGA10D12 

PIX1041 

NLIPMI0ENABLE0N 

PILGA10B12 

PIX105 

NLIPMI0GA0 

PILGA10C11 

PIX1017 

NLIPMI0GA1 

PILGA10C12 

PIX1026 

NLIPMI0GA2 

PILGA10D11 

PIS10A 

PIS10C 

NLIPMI0HANDLE 

PILGA10B7 

PIR301 

PIR401 

NLIPMI0LED0BLUE 

PILGA10B6 

PIR101 
NLIPMI0LED0GREEN 

PILGA10B5 

PIR201 
NLIPMI0LED0RED 

PILGA10B11 

PIX1083 

NLIPMI0PS00N 

PILGA10A12 

PIX103 

NLIPMI0PS10N 

PILGA10C3 
NLMMC0GPIO0IO0 

PILGA10A1 
NLMMC0GPIO0IO1 

PILGA10D4 
NLMMC0GPIO0IO2 

PILGA10C4 
NLMMC0GPIO0IO3 

PILGA10N12 
NLMMC0GPIO0IO4 

PILGA10A3 
NLMMC0GPIO0IO5 

PILGA10H9 
NLMMC0GPIO0IO6 

PILGA10I9 
NLMMC0GPIO0IO7 

PILGA10B3 
NLMMC0GPIO0IO8 

PILGA10N1 
NLMMC0GPIO0IO9 

PID302 PIR302 

PIR402 

PIX106 

PIX108 

PIX1011 

PIX1012 

PIX1014 

PIX1015 

PIX1020 

PIX1021 

PIX1023 

PIX1024 

PIX1029 

PIX1030 

PIX1032 

PIX1033 

PIX1035 

PIX1036 

PIX1038 

PIX1039 

PIX1050 

PIX1051 

PIX1053 

PIX1054 

PIX1059 

PIX1060 

PIX1062 

PIX1063 

PIX1065 

PIX1066 

PIX1068 

PIX1069 

PIX1074 

PIX1075 

PIX1077 

PIX1078 

PIX1087 

PIX1088 

PIX1090 

PIX1091 

PIX1093 

PIX1094 

PIX1096 

PIX1097 

PIX1099 

PIX10100 

PIX10102 

PIX10103 

PIX10105 

PIX10106 

PIX10108 

PIX10109 

PIX10111 

PIX10112 

PIX10114 

PIX10115 

PIX10117 

PIX10118 

PIX10120 

PIX10121 

PIX10135 

PIX10136 

PIX10138 

PIX10139 

PIX10141 

PIX10142 

PIX10144 

PIX10145 

PIX10147 

PIX10148 

PIX10150 

PIX10151 

PIX10153 

PIX10154 

PIX10156 

PIX10157 

PIX10159 

PIX10160 

PIX10162 

PIX10163 

PIX10167 

PIX204 

PIX3012 

PIX3014 

PILGA10B2 

PILGA10C2 

PILGA10D2 

PILGA10J10 
NLPMBUS0I2C0SCL 

PILGA10K9 
NLPMBUS0I2C0SDA 

PID102 PIR202 
NLRED 

PILGA10B10 
NLRST0B 

PILGA10G11 
NLRTM0I2C0SCL 

PILGA10G12 
NLRTM0I2C0SDA 

PILGA10N7 
NLRTM0JTAG�0TDO 

PILGA10N9 
NLRTM0JTAG0TCK 

PILGA10N8 
NLRTM0JTAG0TDI 

PILGA10N10 
NLRTM0JTAG0TMS 

PILGA10G9 
NLRTM0PS0N 

PILGA10N11 
NLRTM0Z3DRVEN 

PIX1048 
NLRX40N 

PIX1047 
NLRX40P 

PIX10123 
NLRX140N 

PIX10124 
NLRX140P 

PIX10129 
NLRX150N 

PIX10130 
NLRX150P 

PILGA10A10 
NLSENS0I2C0SCL 

PILGA10A9 
NLSENS0I2C0SDA 

PILGA10B9 
NLSWD0CLK 

PILGA10B8 
NLSWD0DIO 

PIX1045 
NLTX40N 

PIX1044 
NLTX40P 

PIX10126 
NLTX140N 

PIX10127 
NLTX140P 

PIX10132 
NLTX150N 

PIX10133 
NLTX150P 

PILGA10B1 

PIX202 
NLUSB0D0N 

PILGA10C1 

PIX203 
NLUSB0D0P 

PILGA10D1 

PIX201 

PILGA10A4 

PIX302 

PIX104 

PILGA10F9 

PILGA10A2 

PIX102 

PIX109 

PIX1018 

PIX1027 

PIX1042 

PIX1057 

PIX1072 

PIX1084 

PILGA10M12 

PILGA10L6 PILGA10L1 

PILGA10K12 

PILGA10J12 

PILGA10M3 

PIR9302 

PIX306 
NLXO20JTAG0TCK 

PILGA10M2 

PIX3010 
NLXO20JTAG0TDI 

PILGA10M1 

PIX308 
NLXO20JTAG0TDO 

PILGA10M4 

PIX304 
NLXO20JTAG0TMS 
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ESD Strip Zone 3 Key

GND_0R GND_0R GND_0R

Ch0_P1a

Ch0_N1b

Ch2_P3a

Ch2_N3b

Ch4_P5a

Ch4_N5b

Ch6_P7a

Ch6_N7b

Ch8_P9a

Ch8_N9b

Ch1_P2a

Ch1_N2b

Ch3_P4a

Ch3_N4b

Ch5_P6a

Ch5_N6b

Ch7_P8a

Ch7_N8b

Ch9_P10a

Ch9_N10b

GND1ab

GND2ab

GND3ab

GND4ab

GND5ab

GND6ab

GND7ab

GND8ab

GND9ab

GND10ab

X4A

973028

Ch10_P1c

Ch10_N1d

Ch12_P3c

Ch12_N3d

Ch14_P5c

Ch14_N5d

Ch16_P7c

Ch16_N7d

Ch18_P9c

Ch18_N9d

Ch11_P2c

Ch11_N2d

Ch13_P4c

Ch13_N4d

Ch15_P6c

Ch15_N6d

Ch17_P8c

Ch17_N8d

Ch19_P10c

Ch19_N10d

GND1cd

GND2cd

GND3cd

GND4cd

GND5cd

GND6cd

GND7cd

GND8cd

GND9cd

GND10cd

X4B

973028

Ch20_P1e

Ch20_N1f

Ch22_P3e

Ch22_N3f

Ch24_P5e

Ch24_N5f

Ch26_P7e

Ch26_N7f

Ch28_P9e

Ch28_N9f

Ch21_P2e

Ch21_N2f

Ch23_P4e

Ch23_N4f

Ch25_P6e

Ch25_N6f

Ch27_P8e

Ch27_N8f

Ch29_P10e

Ch29_N10f

GND1ef

GND2ef

GND3ef

GND4ef

GND5ef

GND6ef

GND7ef

GND8ef

GND9ef

GND10ef

X4C

973028

RTM_I2C_SCL_0R

RTM_I2C_SDA_0R RTM_JTAG_TDO_0R

RTM_JTAG_TDI_0R

RTM_JTAG_TCK_0R

RTM_JTAG_TMS_0R

RTM_PS_N_0R

Zone 3 Power, Management, JTAG (optional)
VCC_RTM+12V_0R VCC_RTM+3V3_MP_0R

PU on STAMP!

GND_0R

ESD_SEGMENT2

ESD_SEGMENT1

R
29

10
M

R
32 10M

Segment11

Segment22

Segment33

ESD1

ESD_SEGMENT3

ESD_SEGMENT3

AMC hardware key

MH1
MH2

M2 5223986-1
ESD_SEGMENT3

REFT1

REFT2

REFT3

REFB1

REFB2

REFB3

Fiducials

For Information: Typical Backplane Topologies

GND_0R1 2
J91

DNP

GND_0R

GND_0R1 2
J92

DNP

GND_0R

PIESD101 

PIESD102 

PIESD103 

COESD1 

PIJ9101 PIJ9102 

COJ91 

PIJ9201 PIJ9202 

COJ92 

PIM20MH1 

PIM20MH2 

COM2 
PIR2901 

PIR2902 

COR29 

PIR3201 

PIR3202 

COR32 

COREFB1 

COREFB2 

COREFB3 

COREFT1 

COREFT2 

COREFT3 

PIX401a 

PIX401ab 

PIX401b 

PIX402a 

PIX402ab 

PIX402b 

PIX403a 

PIX403ab 

PIX403b 

PIX404a 

PIX404ab 

PIX404b 

PIX405a 

PIX405ab 

PIX405b 

PIX406a 

PIX406ab 

PIX406b 

PIX407a 

PIX407ab 

PIX407b 

PIX408a 

PIX408ab 

PIX408b 

PIX409a 

PIX409ab 

PIX409b 

PIX4010a 

PIX4010ab 

PIX4010b 

COX4A 

PIX401c 

PIX401cd 

PIX401d 

PIX402c 

PIX402cd 

PIX402d 

PIX403c 

PIX403cd 

PIX403d 

PIX404c 

PIX404cd 

PIX404d 

PIX405c 

PIX405cd 

PIX405d 

PIX406c 

PIX406cd 

PIX406d 

PIX407c 

PIX407cd 

PIX407d 

PIX408c 

PIX408cd 

PIX408d 

PIX409c 

PIX409cd 

PIX409d 

PIX4010c 

PIX4010cd 

PIX4010d 

COX4B 

PIX401e 

PIX401ef 

PIX401f 

PIX402e 

PIX402ef 

PIX402f 

PIX403e 

PIX403ef 

PIX403f 

PIX404e 

PIX404ef 

PIX404f 

PIX405e 

PIX405ef 

PIX405f 

PIX406e 

PIX406ef 

PIX406f 

PIX407e 

PIX407ef 

PIX407f 

PIX408e 

PIX408ef 

PIX408f 

PIX409e 

PIX409ef 

PIX409f 

PIX4010e 

PIX4010ef 

PIX4010f 

COX4C 

PIESD101 PIR2902 
NLESD0SEGMENT1 

PIESD102 

PIR3202 

NLESD0SEGMENT2 

PIESD103 

PIM20MH1 

PIM20MH2 

PIR2901 NLESD0SEGMENT3 

PIJ9101 PIJ9102 

PIJ9201 PIJ9202 

PIR3201 

PIX401ab PIX401cd PIX401ef 

PIX402ab PIX402cd PIX402ef 

PIX403ab PIX403cd PIX403ef 

PIX404ab PIX404cd PIX404ef 

PIX405ab PIX405cd PIX405ef 

PIX406ab PIX406cd PIX406ef 

PIX407ab PIX407cd PIX407ef 

PIX408ab PIX408cd PIX408ef 

PIX409ab PIX409cd PIX409ef 

PIX4010ab PIX4010cd PIX4010ef 

PIX403a 

PIX403b 

PIX403c 

PIX403d 

PIX403e 

PIX403f 

PIX404a 

PIX404b 

PIX404c 

PIX404d 

PIX404e 

PIX404f 

PIX405a 

PIX405b 

PIX405c 

PIX405d 

PIX405e 

PIX405f 

PIX406a 

PIX406b 

PIX406c 

PIX406d 

PIX406e 

PIX406f 

PIX407a 

PIX407b 

PIX407c 

PIX407d 

PIX407e 

PIX407f 

PIX408a 

PIX408b 

PIX408c 

PIX408d 

PIX408e 

PIX408f 

PIX409a 

PIX409b 

PIX409c 

PIX409d 

PIX409e 

PIX409f 

PIX4010a 

PIX4010b 

PIX4010c 

PIX4010d 

PIX4010e 

PIX4010f 

PIX402d 
NLRTM0I2C0SCL00R 

PIX401d 
NLRTM0I2C0SDA00R 

PIX401f 
NLRTM0JTAG�0TDO00R 

PIX401e 
NLRTM0JTAG0TCK00R 

PIX402e 
NLRTM0JTAG0TDI00R 

PIX402f 
NLRTM0JTAG0TMS00R 

PIX401c 
NLRTM0PS0N00R 

PIX402c 

PIX401a 

PIX401b 

PIX402a 

PIX402b 
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VCC_FPGA1_0R

FPGA1_SPI_SCK_0R

FPGA1_SPI_MISO_0R
FPGA1_SPI_MOSI_0R

GND_0R

JTAG OUT

GND_0R

FPGA1 Flash (different Packages)

R40 10kR41 10k

FLASH_HOLD
FLASH_WP

FPGA1_SPI_CSMUX_0R

FLASH_WP

VCC_FPGA1_0R GND_0R

FPGA1_SPI_SCK_0R
FPGA1_SPI_MISO_0R
FPGA1_SPI_MOSI_0R

FLASH_HOLDFLASH_RESET

FLASH_WP

VCC_FPGA1_0R GND_0R

FPGA1_SPI_SCK_0R
FPGA1_SPI_MISO_0R
FPGA1_SPI_MOSI_0R

FLASH_HOLDFLASH_RESET

GND_0R

BGA

RESET#3

SCK16

GND 10VCC2

CS#7 WP#/DQ[2] 9DQ[1] 8DQ[0] 15

HOLD#/DQ[3] 1

U6A

DNP

16-pin SOP Wide

WFDN

R39 10k

FLASH_HOLD
FLASH_WP
FLASH_RESET

VCC_FPGA1_0R

Example Periperals: Power, PMBUS(TM), Flash, FPGA JTAG, Zone3

SGNDB4

GNDB3

GNDC3

GND D3

GND D4

GND E3

U3B

LTM4623EV#PBF

C2
22u

C1
22u

GND_0R

GND_0R GND_0R

GND_0R

GND_0R GND_0R

C
9

10
0n

TRACK_SS
FREQ

R7

0.01

R12
180k

R
91kR
11 1k

GND_0R

IS
EN

SE
P_

FL
T

ISEN
SEM

_FLT

1V8_OUT_SNSR6

0.01

C8

100n

R
10

10
0

C7

100n

R
8

10
0

V
SE

N
SE

P0

V
SEN

SEM
0

FB

INTVCC

EN_DCDC

12V_PP_SNS

PG_DCDC

DAC
GND_0R

GND_0R

GND_0R

ALERTB
WDI/RESETB CONTROL0

C5

100n

C6

100n

R
14

18
0k

VCC+12V_PP_0R

VCC+3V3_MP_0R VDDIO
3V3_PMBUS

VCC+12V_PP_0R

WDI/RESETB

EN_DCDC_0R
PMBUS_I2C_SDA_0R
PMBUS_I2C_SCL_0R

ALERTB_0R

CONTROL0
CONTROL1

ALERTB

AUXFAULTB
FAULTB1
FAULTB0

EN_DCDC
PG_DCDC

GND_0R

GND_0R

C
4

22
u

C
3

22
u

PMBUS(TM) Controller PC Interface (DC1613A )

Example 2: Low EMI 3A uModule(TM) DCDC Converter (2) Current/Voltage Measurement

1.8V/3A

EN_DCDC_0R

MMC_GPIO_IO3

MMC_GPIO_IO0

MMC_GPIO_IO6
MMC_GPIO_IO7

MMC_GPIO_IO4

WDI/RESETB

ALERTB_0R

CONTROL0

CONTROL1

MMC_GPIO_IO2

R
15

10
k

PG_PMBUS

PMBUS_I2C_SDA_LTC2979
PMBUS_I2C_SCL_LTC2979

EXT_JTAG_TDO
EXT_JTAG_TDI

EXT_JTAG_TCK
EXT_JTAG_TMS

PMBUS_I2C_SDA_LTC2979
PMBUS_I2C_SCL_LTC2979

C17

22u

1V8_OUT

Bridges PMBUS(TM) Debug

PG_DCDC PG_PMBUS

GND_0R

AUXP

GND_0R

AUXSCL AUXSDA
CONTROL1

LGKPWR

LGKPWR

PG_PMBUS

R
63

10
k

EN_DCDC 3V3_PMBUS

VCC_FPGA1_0R Ext JTAG is only active without RTM inserted.

1V8_OUT

Level shift is necessary because RTM JTAG has to run on 3V3
R

13
10

k
R

64
10

k

R68
10k

BOM reduction 3x10k = 30k
Required Rfb: 30.1k

Use 330R to protect MCU when
PMBUS Programmer drives these pins.

INTVCC

SI/IO05

SO/IO12

SCK6 CS# 1

HOLD#/IO3 7W#/ACC/IO2 3

VCC8 GND 4

GND(EP) 9

U5

DNP
12
34
56
78
910
1112
1314
1516
1718
1920
2122
2324
2526
2728

P1

TSW-114-07-F-DDefault Jumpers

VIND5

VINE5 VOUT D1VOUT C1

SVINC5

RUNA3

INTVCCE4

MODEC4

VOUT E1VOUT D2

VOUT E2

PHMODEB2

TRACK/SSA2

FREQA4 FB B1

PGOOD C2

COMP A1

CLKINA5 CLKOUT B5

U3A

LTM4623EV#PBF

1 2J11
1 2
3 4
5 6
7 8
9 10

11 12
13 14

X6

87833-1420

1 2
3 4
5 6
7 8
9 10

11 12

X5

0878331220

1OE#1

GND 10GND 11

2B2 122B1 13

1B2 141B1 15

2OE#16

VCCB 2VCCA3

1DIR4

2DIR5

1A16

1A27

2A18

2A29

U1

CAVCH4T245MRSVREP

1OE#1

GND 10GND 11

2B2 122B1 13

1B2 141B1 15

2OE#16

VCCB 2VCCA3

1DIR4

2DIR5

1A16

1A27

2A18

2A29

U91

CAVCH4T245MRSVREP

RTM_JTAG_TDI_0R
RTM_JTAG_TMS_0R

RTM_JTAG_TCK_0R

RTM_JTAG_TDO_0R

EXT_JTAG_TDI
EXT_JTAG_TMS

GND_0R
GND_0R
GND_0R

GND_0R

GND_0R

C22
100n

GND_0R

EXT_JTAG_TDO

RTM_PS_N_0R

EXT_JTAG_VREF

EXT_JTAG_VREF

C21
22u

EXT_JTAG_VREF

EXT_JTAG_VREF

C95
100n

FRONT_JTAG_OE

3

1

2

Q90

RUM002N02

R
961k

EXT_JTAG_TCK

GND_0R

VCC+3V3_MMC_0R

VCC+3V3_MMC_0R

C94
100n

C20
100n

GND_0R

FRONT_JTAG_OE

FRONT_JTAG_OE

FRONT_JTAG_OE

JTAG_BUF_DIR1

R79
1k

VCC+3V3_MMC_0R

GND_0R MMC_GPIO_IO9
Rev. C detect

C13

100n
GND_0R

C10
100n

GND_0R

C11
100n GND_0R

TSENSE0

TSENSE1_JP

EN_DCDC

DAC

ISENSEM_FLT
ISENSEP_FLT

VSENSEM0
VSENSEP0

C15
100n

C16

100n

C12

100n
3V3_PMBUS

C14
100n

R
20

10
k

R
19

10
k

ALERTB

3V3_PMBUS CONTROL0
CONTROL1

FAULTB1
FAULTB0

SHR_CLK

R
22

10
k

R
21

10
k

Q1
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	Pins
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	Pins
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	Pins
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	Pins
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	XO2_JTAG_TCK
	Pins
	LGA1-M3
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	X3-6
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	XO2_JTAG_TCK


	XO2_JTAG_TDI
	Pins
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	XO2_JTAG_TDI


	XO2_JTAG_TDO
	Pins
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	X3-8
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	XO2_JTAG_TDO
	XO2_JTAG_TDO


	XO2_JTAG_TMS
	Pins
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	X3-4
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	XO2_JTAG_TMS
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