
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CLK_02_OUT

CLK_02_IN

CLK_01_OUT

CLK_01_IN

GND_D

GND_AGND_D

VCC_3.3 VCC_A VCC_3.3

GND_D GND_D

GND_DGND_D

GND_D GND_D

MSP_JTAG_RST# 3
MSP_JTAG_TCK 3
MSP_JTAG_TMS 3
MSP_JTAG_TDI 3
MSP_JTAG_TDO 2

P1.02
P1.12
P1.22
P1.32
P1.42
P1.52

P1.62
P1.72
P2.02
P2.12
P2.22
P2.32

UART1_RX2
UART1_TX2

UART0_RX_CYG3
UART0_TX_CYG3

P2.42
P2.52
P2.62
P2.72

P3.02
P3.12
P3.22
P3.32

P4.02
P4.12
P4.22
P4.32
P4.42
P4.52
P4.62
P4.72

P5.02
P5.12
P5.22
P5.32
P5.42
P5.52
P5.62
P5.72

P6.02
P6.12
P6.22
P6.32
P6.42
P6.52
P6.62
P6.72

VRef+ 2

VeRef+ 2

Vref-/VeRef- 2
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MSP430F16x Processor

The jumpers on these two connectors
allow the peripherals (RS-232, LEDs,
7-segment & pushbuttons) to be 
disconnected from the MSP430F16x.

MSP430F16x Processor

Port2(0:3)

Port1(0:7)

R12
10K
R12
10K

C16 18 pFC16 18 pF

DVcc1

P6.3/A32

P6.4/A43

P6.5/A54

P6.6/A6/DAC05

P6.7/A7/DAC1/SVSIN6

VRef+ 7

XIN 8

Xout/Tclk 9

VeRef+ 10

P1.0/TACLK12

P1.1/TA013

P1.2/TA114

P1.3/TA215

P1.4/SMCLK16

Vref-/VeRef- 11

P1.5/TA017

P1.6/TA118

P1.7/TA219

P2.0/ACLK20

P2.1/TAINCLK21

P2.2/CAOUT/TA022

P2.3/CA0/TA123

P2.4/CA1/TA224

P2.5/Rosc25

P2.6/ADC12CLK/DMAE026

P2.7/TA027

P3.0/STE028

P3.1/SIMO0/SDA29

P3.2/SOMI030

P3.3/UCLK0/SCL31

P3.4/UTXD032

P3.5/URXD033

P3.6/UTXD134

P3.7/URXD135

P4.0/TB036

P4.1/TB137

P4.2/TB238

P4.3/TB339

P4.4/TB440

P4.5/TB541

P4.6/TB642

P4.7/TBCLK43

P5.0/STE144

P5.1/SIMO145

P5.2/SOMI146

P5.3/UCLK147

P5.4/MCLK48

P5.5/SMCLK49

P5.6/ACLK50

P5.7/TBoutH/SVSOUT51

XT2OUT 52

XT2IN 53

TDO/TDI 54
TDI 55

TMS 56
TCK 57

/RST/NMI 58

P6.0/A059

P6.1/A160

P6.2/A261

AVss 62DVss63

AVcc 64

U5

MSP430F169

U5

MSP430F169

C23
0.1uF
C23
0.1uF

1
2

J7

CON2

J7

CON2

C17 18 pFC17 18 pF

Y2
8.0000 MHz (DNI)
Y2
8.0000 MHz (DNI)

Y1
32.768 KHz (DNI)
Y1
32.768 KHz (DNI)

1
3
5
7
9

2
4
6
8
10

J13

CONN5x2

J13

CONN5x2

SW1

PB

SW1

PB

1
3
5
7
9

11
13
15
17
19
21
23
25

2
4
6
8
10
12
14
16
18
20
22
24
26

J8

CONN13x2

J8

CONN13x2
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4

4

3

3

2

2

1

1

D D

C C

B B

A A

UART1_PLD_RX
UART1_PLD_TX

UART_INV#

PLD_TMS
PLD_TCK

PLD_TDO

PLD_TDI

UART_INV#

UART1_PLD_RX
UART1_PLD_TX

GND_D

VCC_3.3

GND_D

GND_D

VCC_3.3

GND_D

GND_D

VCC_3.3

GND_D

GND_D

GND_D

VCC_3.3

VCC_3.3

GND_D

VCC_3.3

VCC_3.3

VCC_3.3

GND_D

VCC_A

GND_A

MSP_JTAG_TDO1
CY_JTAG_TDO3

P2.41
P2.51
P2.61
P2.71

P3.01
P3.11
P3.21
P3.31

P4.01
P4.11
P4.21
P4.31
P4.41
P4.51
P4.61
P4.71

P6.01

VRef+1
VeRef+1
VRef-/VeRef-1

P5.01
P5.11
P5.21
P5.31
P5.41
P5.51
P5.61
P5.71

P6.11
P6.21
P6.31
P6.41
P6.51
P6.61
P6.71

P1.0 1
P1.1 1
P1.2 1
P1.3 1
P1.4 1
P1.5 1
P1.6 1P2.11

P2.21
P2.31

P2.01
P1.71

UART1_TX1
UART1_RX1
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Use a MF pass-through cable
to connect RS-232 to a PC.

TDO to Cygnal
Should be Inverted

Xilinx
Programming
Port

Peripherals & IO Headers

P
o
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t
 
6
 
(
0
:
7
)

P
o
r
t
5
(
0
:
7
)
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o
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t
5
(
0
:
7
)

P
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r
t
3
(
0
:
3
)

P
o
r
t
2
(
4
:
7
)

Pushbuttons, LEDs & 7-Segment Display

RS-232

GPIO Headers

D4 YELD4 YEL

1
2
3
4
5
6
7
8
9

10

J6

CON10

J6

CON10

R4 180R4 180

C26
0.1uF
C26
0.1uF

C28 0.1uFC28 0.1uF

SW3

PB

SW3

PB

1 2

J10
CON2
J10
CON2

R16
4.7K
R16
4.7K

1
2
3
4
5
6

J2

CON6

J2

CON6

E1
D2

DP5

A7

F10

GND 3

GND 8

B6

C4

G9

D5

LTS-2301AP

D5

LTS-2301AP

E
N

#
1

C1+2 V+ 3

C1-4

C2+5

C2-6

V- 7

R_IN 8R_OUT9
INVALID# 10

T_IN11

F
O

R
C

E
O

N
12

T_OUT 13

G
N

D
14

V
C

C
15

F
O

R
C

E
O

F
F

#
16

U7

MAX3221CUE

U7

MAX3221CUE

C29 0.1uFC29 0.1uF

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RN1

180

RN1

180

R13
10K
R13
10K

V
C

C
9

V
C

C
17

V
C

C
29

I/O35

I/O34

I/O33

I/O31

IO30

I/O28

I/O42

I/O43

I/O44

I/O2

I/O3

I/O5

I/O6

I/O 25

I/O 23

I/O 22

I/O 21

I/O 20

I/O 19

I/O 18

I/O 8

I/O 10

I/O 11

I/O 12

I/O 13

I/O 14

I/O 15

TDI1

TDO32

GND 36
GND 24
GND 16TMS7

TCK26

V
C

C
41

IN3/CLK337
IN2/CLK238
IN1/CLk139
IN0/CLK040

I/O27

PORT_EN4

F
B
 
1

F
B
 
2

F
B
 
4

F
B
 
3

XCR3064XL

U6

F
B
 
1

F
B
 
2

F
B
 
4

F
B
 
3

XCR3064XL

U6

1
2
3
4
5
6

J12

CONN2X3

J12

CONN2X3

1
2
3
4
5
6

J3

CON6

J3

CON6

R14
10K
R14
10K

C24

0.1uF

C24

0.1uF

1
6

2
7

3
8

4
9

5

J9

CONN DSUB 9-P

J9

CONN DSUB 9-P

D2 REDD2 RED R2 180R2 180

C27
0.1uF
C27
0.1uF

D3 GRND3 GRN R3 180R3 180

SW2

PB

SW2

PB

C25

0.1uF

C25

0.1uF

R17
4.7K
R17
4.7K

R15
4.7K
R15
4.7K

1
2
3
4
5
6
7
8
9

10

J5

CON10

J5

CON10

1
3
5
7
9
11
13
15
17
19
21
23
25

2
4
6
8

10
12
14
16
18
20
22
24
26

J14

CONN13x2

J14

CONN13x2
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1

D D

C C

B B

A A

REG103_OFF#

VLOAD

VLOAD

GND_D

GND_D

GND_D

GND_D

VDD

VCC_5

GND_D

GND_DGND_D

VCC_USB

VCC_USB

GND_D

VCC_3.3

GND_D

VCC_5

GND_D

SYS_CURRENT1

UART0_TX_CYG1
UART0_RX_CYG1

MSP_JTAG_RST# 1
MSP_JTAG_TCK 1

MSP_JTAG_TDI 1
MSP_JTAG_TMS 1

CY_JTAG_TDO 2
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Cygnal
Programming
Port

Max 2V4

Changed this value so it is
possible to measure up to
500mA current draw.

USB Transient
Surge Suppresor

USB Type B
Connector

JTAG & CrossConnect

C11
0.1uF
C11
0.1uF

NC1 1

GND 2

NC3 3B4
GND5
A6

U2

SN65220DBVT

U2

SN65220DBVT

D7RED D7RED

D6YEL D6YEL

R9
10K
R9
10K

Vin2 Load 3

Io
ut

1

U3

ZXCT1009F

U3

ZXCT1009F

R5
4.7K
R5
4.7K

D1
RED
D1
RED

R10 180R10 180

1
2
3

J1

CONN3 (DNI)

J1

CONN3 (DNI)

+ C3
10uF

+ C3
10uF R7

200 - 1%
R7
200 - 1%

+ C7
10uF

+ C7
10uF

R8 180R8 180

VCC 1

D- 2

D+ 3

GND 4

SHELL A

SHELL B

J4

USB-B

J4

USB-B

P0.0 2

P0.1 1

P0.2/XTAL1 32

P0.3/XTAL2 31

P0.4 30

P0.5 29

P0.6/CNVSTR 28

P0.7/Vref 27

P1.0 26

P1.1 25

P1.2 24

P1.3 23

P1.4 22

P1.5 21

P1.6 20

P1.7 19

P3.0/C2D 10

G
N

D
3

P2.018

P2.117

P2.216

P2.315

P2.414

P2.513

P2.612

P2.711

VBUS8

REGIN7

VDD6

/RST/C2CK 9
D+4

D-5

U4

C8051F320

U4

C8051F320

C8 0.1uFC8 0.1uF

Vout 1

Vout 2

NR 3

GND 4EN5
ERR#6
Vin7
Vin8

U1

REG103UA-3.3

U1

REG103UA-3.3

+ C12
2.2 uF

+ C12
2.2 uF

C6
0.1uF
C6
0.1uF

+C1
10uF

+C1
10uF

D9GRN D9GRN

R1
400
R1
400

1
2
3

J11

CONN3

J11

CONN3

D8RED D8RED

R6 2 - 1%R6 2 - 1%
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D D

C C

B B

A A

VCC_3.3 VCC_A

GND_D GND_A
VCC_5

GND_D

VCC_A

GND_A

VCC_3.3
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Mechanical - Fiducials and other Mounting Holes

Test Points

RC Low Pass Filter
for Power Supply
Decoupling

Decoupling & Mechanical

Bulk Decoupling

F 1

F2

Fiducial

F2

Fiducial

1 1

MT3

MOUNTHOLE

MT3

MOUNTHOLE

R11
5.1
R11
5.1

1 1

P4

TP-RED

P4

TP-RED

+ C20
4.7uF

+ C20
4.7uF

1 1

MT1

MOUNTHOLE

MT1

MOUNTHOLE

C5
0.1uF

C5
0.1uF

F 1

F3

Fiducial

F3

Fiducial

1 1

MT2

MOUNTHOLE

MT2

MOUNTHOLE

+ C2
10uF

+ C2
10uF

1 1

P3

TP-ORANGE

P3

TP-ORANGE

L2 10uHL2 10uH

C9
0.1uF

C9
0.1uF

C15
0.1uF

C15
0.1uF

1 1

P2

TP-BLACK

P2

TP-BLACK

+ C19
2.2uF

+ C19
2.2uF

C21
0.1uF

C21
0.1uF

1 1

P5

TP-BLACK

P5

TP-BLACK

L1 10uHL1 10uH

C18
0.1uF
C18
0.1uF

C22
0.1uF

C22
0.1uF

C10
0.1uF

C10
0.1uF

C13
0.1uF
C13
0.1uF

F 1

F1

Fiducial

F1

Fiducial

1 1

MT4

MOUNTHOLE

MT4

MOUNTHOLE

+ C14
2.2uF

+ C14
2.2uF

1 1

P1

TP-RED

P1

TP-RED

C4
0.1uF

C4
0.1uF


