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USB Power Delivery Software Framework EVB
Table of Contents

1
DescriptionSheet

2
TOC and Block Diagram

Revision History
Revision SummaryRevision Date Author

SAMD20 and UPD350
Initial Public Release04/02/20201.00 Shiva Balasubramanian

3 Signal Breakout, Headers and Debug
4 PD Port Data
5 PD Port Power

Notes

Board Power Supplies6
LED Signal and Power Indicators7

All resistors to have +/- 1% tolerance.01
This design will fail the USB PD source mode compliance test  for02

"unpowered CC Voltage" since it uses the UPD350 with dead battery support.

UART TX/RX swap for PKOB, silk errata and block diagram fixed06/23/20201.10 Shiva Balasubramanian
BOM changes for U6, JP1 & LABEL1. China RoHS logo revised. Board Silk updated.02/05/20212.00 Shiva Balasubramanian

Default jumper placements can be found in the kit user guide and the03
board assembly drawing (02-00022-D).
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10kR110

10k

R113

Product number/revision
Serial number

PCBA LABEL 18X6mm

LABEL1

Shunt 2.54mm 1x2

JP1

Test1

During power up the soft start circuit 
insures a controlled monotonic rise time 
to avoid overshoots above 26V.

PIC7401 PIC7402 
COC74 

PIC7501 PIC7502 
COC75 

PIC7601 
PIC7602 

COC76 
PIC7701 
PIC7702 

COC77 
PIC7801 
PIC7802 

COC78 
PIC7901 
PIC7902 

COC79 
PIC8001 
PIC8002 

COC80 
PIC8101 
PIC8102 

COC81 
PIC8201 
PIC8202 

COC82 
PIC8301 
PIC8302 

COC83 

PIC8401 PIC8402 
COC84 

PIC8501 
PIC8502 

COC85 PIC8601 
PIC8602 

COC86 PIC8701 
PIC8702 

COC87 
PIC8801 
PIC8802 

COC88 
PIC8901 
PIC8902 

COC89 
PIC9001 
PIC9002 

COC90 
PIC9101 
PIC9102 

COC91 
PIC9201 
PIC9202 

COC92 

PIC9301 

PIC9302 
COC93 

PIC9401 PIC9402 
COC94 

PIC9501 PIC9502 
COC95 

PIC9601 PIC9602 
COC96 

PIC9701 

PIC9702 COC97 
PIC9801 
PIC9802 COC98 

PIC9901 

PIC9902 
COC99 

PIC10001 
PIC10002 COC100 

PID1101 
PID1102 

COD11 PID1201 

PID1202 
COD12 

PID1301 

PID1302 
COD13 

PID1401 
PID1402 

COD14 

PID1501 PID1502 

PID1503 
COD15 

PID1601 
PID1602 

COD16 
PID1701 

PID1702 
COD17 

PIF101 

PIF102 

COF1 

COFID1 COFID2 COFID3 

COFID4 COFID5 COFID6 

PIJ4901 

PIJ4902 

COJ49 

COJ50 

COJP1 

PIL101 PIL102 

COL1 

COLABEL1 

PIMH101 

COMH1 

PIMH201 

COMH2 

PIMH301 

COMH3 

PIMH401 

COMH4 

PIMH501 

COMH5 

COPAD1 COPAD2 COPAD3 COPAD4 COPAD5 

PIQ1201 PIQ1202 PIQ1203 

PIQ1204 

PIQ1205 PIQ1206 PIQ1207 PIQ1208 

COQ12 

PIQ1301 PIQ1302 PIQ1303 PIQ1304 

PIQ1305 COQ13 

PIQ1401 PIQ1402 

PIQ1403 
COQ14 

PIQ1501 PIQ1502 PIQ1503 PIQ1504 

PIQ1505 COQ15 

PIR9001 

PIR9002 
COR90 

PIR9901 

PIR9902 
COR99 

PIR10401 

PIR10402 
COR104 

PIR10501 PIR10502 
COR105 

PIR10801 PIR10802 

COR108 

PIR10901 

PIR10902 

COR109 

PIR11001 PIR11002 
COR110 

PIR11101 PIR11102 

COR111 

PIR11201 

PIR11202 
COR112 

PIR11301 PIR11302 

COR113 

PIR11401 

PIR11402 COR114 

PIR11501 

PIR11502 
COR115 

PIR11601 PIR11602 
COR116 

PIR11701 

PIR11702 

COR117 

PIR11901 

PIR11902 

COR119 
PIR12001 PIR12002 

COR120 
PIR12101 PIR12102 

COR121 

PIR12301 PIR12302 
COR123 

PIR12401 

PIR12402 
COR124 

PIR12501 PIR12502 

COR125 

PIR12601 PIR12602 

COR126 
PIR12701 PIR12702 

COR127 

PIR12901 

PIR12902 
COR129 

PIR13101 PIR13102 
COR131 

PISW201 

PISW202 

PISW203 

PISW204 

PISW205 

PISW206 

COSW2 

COTest1 

PITP2801 
COTP28 

PITP2901 
COTP29 

PITP3001 
COTP30 

PITP3101 
COTP31 

PITP3201 
COTP32 

PITP3301 

COTP33 

PITP3401 
COTP34 

PITP3501 
COTP35 

PITP3601 
COTP36 

PITP3701 
COTP37 

PITP3801 
COTP38 

PITP3901 COTP39 

PITP4001 
COTP40 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11011 

COU11 

PIU1201 

PIU1202 

PIU1203 

COU12 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

PIU1305 

PIU1306 

COU13 

PIU1401 

PIU1402 PIU1403 

PIU1404 

PIU1405 

COU14 

NLCOMP 

NLFB3V3 

NLHDRV 

NLLDRV 
NLPHASE 

NLPWRGD 

PIC7401 PIC7402 
COC74 

PIC7501 PIC7502 
COC75 

PIC7601 
PIC7602 

COC76 
PIC7701 
PIC7702 

COC77 
PIC7801 
PIC7802 

COC78 
PIC7901 
PIC7902 

COC79 
PIC8001 
PIC8002 

COC80 
PIC8101 
PIC8102 

COC81 
PIC8201 
PIC8202 

COC82 
PIC8301 
PIC8302 

COC83 

PIC8401 PIC8402 
COC84 

PIC8501 
PIC8502 

COC85 PIC8601 
PIC8602 

COC86 PIC8701 
PIC8702 

COC87 
PIC8801 
PIC8802 

COC88 
PIC8901 
PIC8902 

COC89 
PIC9001 
PIC9002 

COC90 
PIC9101 
PIC9102 

COC91 
PIC9201 
PIC9202 

COC92 

PIC9301 

PIC9302 
COC93 

PIC9401 PIC9402 
COC94 

PIC9501 PIC9502 
COC95 

PIC9601 PIC9602 
COC96 

PIC9701 

PIC9702 COC97 
PIC9801 
PIC9802 COC98 

PIC9901 

PIC9902 
COC99 

PIC10001 
PIC10002 COC100 

PID1101 
PID1102 

COD11 PID1201 

PID1202 
COD12 

PID1301 

PID1302 
COD13 

PID1401 
PID1402 

COD14 

PID1501 PID1502 

PID1503 
COD15 

PID1601 
PID1602 

COD16 
PID1701 

PID1702 
COD17 

PIF101 

PIF102 

COF1 

COFID1 COFID2 COFID3 

COFID4 COFID5 COFID6 

PIJ4901 

PIJ4902 

COJ49 

COJ50 

COJP1 

PIL101 PIL102 

COL1 

COLABEL1 

PIMH101 

COMH1 

PIMH201 

COMH2 

PIMH301 

COMH3 

PIMH401 

COMH4 

PIMH501 

COMH5 

COPAD1 COPAD2 COPAD3 COPAD4 COPAD5 

PIQ1201 PIQ1202 PIQ1203 

PIQ1204 

PIQ1205 PIQ1206 PIQ1207 PIQ1208 

COQ12 

PIQ1301 PIQ1302 PIQ1303 PIQ1304 

PIQ1305 COQ13 

PIQ1401 PIQ1402 

PIQ1403 
COQ14 

PIQ1501 PIQ1502 PIQ1503 PIQ1504 

PIQ1505 COQ15 

PIR9001 

PIR9002 
COR90 

PIR9901 

PIR9902 
COR99 

PIR10401 

PIR10402 
COR104 

PIR10501 PIR10502 
COR105 

PIR10801 PIR10802 

COR108 

PIR10901 

PIR10902 

COR109 

PIR11001 PIR11002 
COR110 

PIR11101 PIR11102 

COR111 

PIR11201 

PIR11202 
COR112 

PIR11301 PIR11302 

COR113 

PIR11401 

PIR11402 COR114 

PIR11501 

PIR11502 
COR115 

PIR11601 PIR11602 
COR116 

PIR11701 

PIR11702 

COR117 

PIR11901 

PIR11902 

COR119 
PIR12001 PIR12002 

COR120 
PIR12101 PIR12102 

COR121 

PIR12301 PIR12302 
COR123 

PIR12401 

PIR12402 
COR124 

PIR12501 PIR12502 

COR125 

PIR12601 PIR12602 

COR126 
PIR12701 PIR12702 

COR127 

PIR12901 

PIR12902 
COR129 

PIR13101 PIR13102 
COR131 

PISW201 

PISW202 

PISW203 

PISW204 

PISW205 

PISW206 

COSW2 

COTest1 

PITP2801 
COTP28 

PITP2901 
COTP29 

PITP3001 
COTP30 

PITP3101 
COTP31 

PITP3201 
COTP32 

PITP3301 

COTP33 

PITP3401 
COTP34 

PITP3501 
COTP35 

PITP3601 
COTP36 

PITP3701 
COTP37 

PITP3801 
COTP38 

PITP3901 COTP39 

PITP4001 
COTP40 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11011 

COU11 

PIU1201 

PIU1202 

PIU1203 

COU12 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

PIU1305 

PIU1306 

COU13 

PIU1401 

PIU1402 PIU1403 

PIU1404 

PIU1405 

COU14 

NLCOMP 

NLFB3V3 

NLHDRV 

NLLDRV 
NLPHASE 

NLPWRGD 
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"5V"

12k
R149

1.8k
R142

12k
R140

12k
R158

12k
R165

8.66k
R160

4.02k
R152

15k
R168

"9V"

"15V"

"20V"

PD Port 1 LED Volt Meter

YELLOW

D25

-A2

+A3

OUTA 1
VSS

11

VDD

4 MCP6549
U16A

+B5

-B6

OUTB 7

MCP6549
U16B

+C10

-C9

OUTC 8

MCP6549
U16C

+D12

-D13

OUTD 14

MCP6549
U16D

The LED meters provide a visual indication
of the approximate voltage  and current at

PD Port 1 LED Current Meter PD Port 2 LED Current Meter

YELLOW

D42

-A2

+A3

OUTA 1
VSS

11

VDD

4 MCP6549
U18A

+B5

-B6

OUTB 7

MCP6549
U18B

+C10

-C9

OUTC 8

MCP6549
U18C

+D12

-D13

OUTD 14

MCP6549
U18D

RED

D33

ORANGE

D30

RED

D46

ORANGE

D44

"0.5A"

"1.5A"

"3.0A"

"5.0A"

the PD connector.

3V3_VSW

3V3_VSW

3V3_VSW

750R

R147

5.23K

R156

750R

R184

5.23K

R190

VREF = 0.43V

VREF = 0.83V

VREF = 1.38V

VREF = 1.83V

"5V"

12k
R148

1.8k
R141

12k
R139

12k
R157

12k
R164

8.66k
R159

4.02k
R151

15k
R167

"9V"

"15V"

"20V"

PD Port 2 LED Volt Meter

YELLOW

D23

-A2

+A3

OUTA 1
VSS

11

VDD

4 MCP6549
U15A

+B5

-B6

OUTB 7

MCP6549
U15B

+C10

-C9

OUTC 8

MCP6549
U15C

+D12

-D13

OUTD 14

MCP6549
U15D

RED

D32

ORANGE

D29

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

750R

R145

5.23K

R155

VREF = 0.43V

VREF = 0.83V

VREF = 1.38V

VREF = 1.83V

VREF = 0.19V

VREF = 1.18V

LED Signal and Power Indicators
90.9k
R132

VBUS1

90.9k
R133

VBUS2

CURR_IND_P1

YELLOW

D43

-A2

+A3

OUTA 1
VSS

11

VDD

4 MCP6549
U19A

+B5

-B6

OUTB 7

MCP6549
U19B

+C10

-C9

OUTC 8

MCP6549
U19C

+D12

-D13

OUTD 14

MCP6549
U19D

RED

D47

ORANGE

D45

"0.5A"

"1.5A"

"3.0A"

"5.0A"

3V3_VSW

3V3_VSW

3V3_VSW

750R

R185

5.23K

R191

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

3V3_VSW

1DIR1

1A047

VCCA42 VCCB 7

1A146

1A244

1A343

1A441

1A540

1A638

1A737

2A036

2A135

2A233

2A332

2A430

2A529

2A627

2A726

1B0 2

1B1 3

1B2 5

1B3 6

1B4 8

1B5 9

1B6 11

1B7 12

2B0 13

2B1 14

2B2 16

2B3 17

2B4 19

2B5 20

2B6 22

2B7 23

2DIR 24

1OE48 2OE 25

GND45

GND39

GND34

GND28

GND 4

GND 10

GND 15

GND 21

VCCA31 VCCB 18

74ALVC164245

U17

3V3_BRD

3V3_BRD

1kR143

1kR136

1kR144
1kR146
1kR150

1kR153
1kR154

LED Debug

2
1 4

3

G
R

E
E

N

R
E

D

RED, GREEN

D18

3V3_BRD

"ORIENT_N"

VBUS_DIS_P12, 5
ORIENTATION_N_P12, 4

EN_VBUS_P12, 5

"VBUS_DIS"
"VBUS_EN"

P
D

 P
O

R
T 

1

SPI_IRQ_N02, 3
FAULT_IN_N_P12, 5

DC_DC_EN_P13, 5
EN_SINK_P13, 5

"SINK_EN"
"DC_DC_EN"

3V3_BRD

"FAULT_IN_N"
"SPI_IRQ_N"

3V3_BRD

3V3_BRD

1kR166

1kR161

1kR169
1kR170
1kR171

1kR176
1kR177

2
1 4

3

G
R

E
E

N

R
E

D

RED, GREEN

D31

3V3_BRD

"VBUS_DIS"
"VBUS_EN"

P
D

 P
O

R
T 

2

"SINK_EN"
"DC_DC_EN"

3V3_BRD

"FAULT_IN_N"
"SPI_IRQ_N"

VBUS_DIS_P22, 5
ORIENTATION_N_P22, 4

EN_VBUS_P22, 5

SPI_IRQ_N12, 3
FAULT_IN_N_P22, 5

DC_DC_EN_P23, 5
EN_SINK_P23, 5

3V3_BRD

0.1uF
50V

C101
0.1uF
50V

C103
0.1uF
50V

C104
0.1uF
50V

C102

VOUT 1

GND 2

VIP 3VIM4

VREF5

VDD6

MCP6C02-100

U205V_BRD

20k
R202

0RR196

ISENSE_UP1 2, 5

CURR_SENS_1_P4
CURR_SENS_1_N4

10pF
50V

C113

VOUT1 CURR_IND_P1

0R

DNP
R203

Scale: 5A = 2V
Gain = 100

CURR_IND_P2

VLTG_IND_P1 VLTG_IND_P2

VREF = 1.97V

3V3_VSW

15k
R180

3V3_VSW

3V3_VSW

VREF = 0.59V

3V3_VSW

VREF = 0.19V

VREF = 1.18V

VREF = 1.97V

3V3_VSW

15k
R181

3V3_VSW

3V3_VSW

VREF = 0.59V

0.1uF
50V

C107

5V_BRD

0.1uF
50V

C108

5V_BRD

VOUT 1

GND 2

VIP 3VIM4

VREF5

VDD6

MCP6C02-100

U21
5V_BRD

20k
R205

0RR197

ISENSE_UP2 2, 5

CURR_SENS_2_P4
CURR_SENS_2_N4

10pF
50V

C114

VOUT2 CURR_IND_P2

0R

DNP
R204

Scale: 5A = 2V
Gain = 100

Current Sense Amplifier for PD Port 1 and 2

0.1uF
50V

C105

0.1uF
50V

C106

0.1uF
50V

C111

0.1uF
50V

C112

2.2uF
10V

C109
2.2uF
10V

C110

YELLOWD21
YELLOWD22
YELLOWD24
YELLOWD26

YELLOWD27
YELLOWD28

YELLOWD34
YELLOWD35
YELLOWD36
YELLOWD37

YELLOWD38
YELLOWD39

100kR172
100kR174

100kR173
100kR175

10k
R134

10k
R135

1k

R137

1k

R138

1k

R162

1k

R163

1k

R178

1k

R179

1k

R198

3V3_VSW

"ORIENT_N"

910R
R183

910R
R182

12.4k
R187

12.4k
R186

18k
R192

18k
R193

2.7k
R188

2.7k
R189

10k
R194

10k
R195

15k
R200

15k
R201

22.1k
R206

22.1k
R207

GREEN

D19

GREEN

D20

GREEN

D40

GREEN

D41

1k
0603

R199

PIC10101 
PIC10102 COC101 

PIC10201 
PIC10202 COC102 

PIC10301 
PIC10302 COC103 

PIC10401 
PIC10402 COC104 

PIC10501 PIC10502 

COC105 

PIC10601 PIC10602 

COC106 

PIC10701 

PIC10702 
COC107 

PIC10801 

PIC10802 
COC108 

PIC10901 

PIC10902 
COC109 

PIC11001 

PIC11002 
COC110 

PIC11101 PIC11102 

COC111 

PIC11201 PIC11202 

COC112 

PIC11301 PIC11302 
COC113 

PIC11401 PIC11402 
COC114 

PID1801 

PID1802 PID1803 

PID1804 COD18 
PID1901 PID1902 

COD19 
PID2001 PID2002 

COD20 

PID2101 PID2102 
COD21 

PID2201 PID2202 
COD22 

PID2301 PID2302 

COD23 
PID2401 PID2402 
COD24 

PID2501 PID2502 

COD25 

PID2601 PID2602 
COD26 

PID2701 PID2702 
COD27 

PID2801 PID2802 
COD28 

PID2901 PID2902 

COD29 

PID3001 PID3002 

COD30 

PID3101 

PID3102 PID3103 

PID3104 COD31 

PID3201 PID3202 

COD32 

PID3301 PID3302 

COD33 

PID3401 PID3402 
COD34 
PID3501 PID3502 
COD35 
PID3601 PID3602 
COD36 

PID3701 PID3702 
COD37 

PID3801 PID3802 
COD38 

PID3901 PID3902 
COD39 

PID4001 PID4002 

COD40 
PID4101 PID4102 

COD41 

PID4201 PID4202 

COD42 
PID4301 PID4302 

COD43 

PID4401 PID4402 

COD44 
PID4501 PID4502 

COD45 

PID4601 PID4602 

COD46 
PID4701 PID4702 

COD47 

PIR13201 

PIR13202 

COR132 
PIR13301 

PIR13302 

COR133 

PIR13401 

PIR13402 

COR134 PIR13501 

PIR13502 

COR135 

PIR13601 PIR13602 
COR136 

PIR13701 PIR13702 

COR137 
PIR13801 PIR13802 

COR138 

PIR13901 

PIR13902 
COR139 

PIR14001 

PIR14002 
COR140 

PIR14101 

PIR14102 
COR141 

PIR14201 

PIR14202 
COR142 

PIR14301 PIR14302 
COR143 

PIR14401 PIR14402 
COR144 

PIR14501 PIR14502 

COR145 
PIR14601 PIR14602 

COR146 
PIR14701 PIR14702 

COR147 

PIR14801 

PIR14802 
COR148 

PIR14901 

PIR14902 
COR149 

PIR15001 PIR15002 
COR150 

PIR15101 

PIR15102 
COR151 

PIR15201 

PIR15202 
COR152 

PIR15301 PIR15302 
COR153 

PIR15401 PIR15402 
COR154 

PIR15501 PIR15502 

COR155 
PIR15601 PIR15602 

COR156 

PIR15701 

PIR15702 
COR157 

PIR15801 

PIR15802 
COR158 

PIR15901 

PIR15902 
COR159 

PIR16001 

PIR16002 
COR160 

PIR16101 PIR16102 
COR161 

PIR16201 PIR16202 

COR162 

PIR16301 PIR16302 

COR163 

PIR16401 

PIR16402 
COR164 

PIR16501 

PIR16502 
COR165 

PIR16601 PIR16602 
COR166 

PIR16701 

PIR16702 
COR167 

PIR16801 

PIR16802 
COR168 

PIR16901 PIR16902 
COR169 

PIR17001 PIR17002 
COR170 

PIR17101 PIR17102 
COR171 

PIR17201 PIR17202 
COR172 

PIR17301 PIR17302 
COR173 

PIR17401 PIR17402 
COR174 

PIR17501 PIR17502 
COR175 

PIR17601 PIR17602 
COR176 

PIR17701 PIR17702 
COR177 

PIR17801 PIR17802 

COR178 
PIR17901 PIR17902 

COR179 

PIR18001 

PIR18002 
COR180 

PIR18101 

PIR18102 
COR181 

PIR18201 

PIR18202 
COR182 

PIR18301 

PIR18302 
COR183 

PIR18401 PIR18402 

COR184 
PIR18501 PIR18502 

COR185 

PIR18601 

PIR18602 
COR186 

PIR18701 

PIR18702 
COR187 

PIR18801 

PIR18802 
COR188 

PIR18901 

PIR18902 
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