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P9 HeaderP8 Header

Outputs available from P8 header pins:

P8-11 PTO
P8-12 PTO
P8-15 PRU0_in
P8-16 PRU0_in

P8-7 Timer - DigO ser cape subaddress
P8-8 Timer - DigO - TIDA-00320
P8-9 Timer - DigO - TIDA-00320
P8-10 Timer - DigO - TIDA-00320
P8-13 EHRPWM2B DigO
P8-14 DigO - TIDA-00320

P8-17 DigO - TIDA-00320
P8-18 DigI - TIDA-00320
P8-19 EHRPWM2A
P8-26 DigI - TIDA-00320

Outputs available from P9 header pins:

P9-11 ser cape A0
P9-12 DigO - TIDA-00320
P9-13 ser cape A1
P9-14 PWM option
P9-15 DigO - TIDA-00320
P9-16 PWM option
P9-17 I2C1 SCL
P9-18 I2C1 SDA

P9-21 DigO - TIDA-00320
P9-22 DigO - TIDA-00320
P9-23 DigO - TIDA-00320
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OUT7 12
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VCC24

U5
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Cape adressing:

Data transfer is done via SPI0. D0 is used as a signal from BBB to 
MSP430 and LED (MOSI). D1 is used as a signal from MSP and LED 
to BBB (MISO). P9-11 and P9-13 are the cape address lines. If they 
match the I2C address setting from switch S1 then the SPI access 
goes to this cape. P8-7 is a sub address which determines the 
onboard resource to access. If it is low then the SPI access goes to 
the output drivers, if high then to the 16 LEDs.

P9-23 is the interrupt (IRQ) line. An IRQ pulls it low via open drain 
from U26. The host (BBB) needs to poll all capes which have interrupt 
capability configured to identify the issuer of the IRQ.
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and remove R29 or 
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GND_DEBUG

CSense

MISO_iso
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SerDes and debug
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P3.7/TA1.1/A7 16

NC 17

P2.3/TA0.1/A3/VREF-/VEREF-/CA018
P2.4/TA0.2/A4/VREF+/VEREF+/CA119

NC 20

P1.0/TACLK/ADC10CLK/CAOUT 21
P1.1/TA0.0/TA1.0 22

P1.2/TA0.1 23
P1.3/TA0.2 24

P1.4/SMCLK/TCK 25
P1.5/TA0.0/TMS 26

P1.6/TA0.1/TDI/TCLK 27
P1.7/TA0.2/TDO/TDI 28

TEST/SBWTCK29

DVCC 30

NC 31

P2.5/ROSC/CA532

QFN PAD33

U44

MSP430F2112TRHBR

N
C

1

2

3

4

5 U42
SN74LVC1G07DCKR

+3.3V_iso

MSP_RST_n

ShiftCLK
ShiftSTRT

GND_DEBUG

GND_DEBUG

+3.3V_Tool

+3.3V_Tool +3.3V_iso

+3.3V_iso

+3.3V_iso

0.1µF
C43

+3.3V_iso

0.1µF
C45

GND_DEBUG

+3.3V_Tool

0.1µF
C46

GND_DEBUG

+3.3V_Tool

0.1µF
C42

default high

default low

TDO

TEST

TMS

TCK

TXD

RXD

nRST

TDI/TCLK

3V

1

3

2

NC

D41
MMBZ5225BLT1G

3V

1

3

2

NC

D42
MMBZ5225BLT1G

+3.3V_Tool

GND_DEBUG

GND_DEBUG

499
R42

499
R41

1000pF
C47

47.5k
R47

+3.3V_iso

RST_n

Red

1
2

D43

499
R45

N
C

1

2

3

4

5 U45
SN74LVC1G07DCKR

+3.3V_iso

0

R44

TP42

GND_DEBUG

ShiftSTRT

47.5k

R46
+3.3V_iso P_Good

MSP_RST_n

1000pF

C41

VCC11

GND12

INA3

INB4

INC5

OUTD6

EN17

GND18 GND2 9

EN2 10

IND 11

OUTC 12

OUTB 13

OUTA 14

GND2 15

VCC2 16

U43

ISO7141FCCDBQR

VCC11

GND12

INA3

INB4

INC5

OUTD6

EN17

GND18 GND2 9

EN2 10

IND 11

OUTC 12

OUTB 13

OUTA 14

GND2 15

VCC2 16

U41

ISO7141CCDBQR

Green

1
2

D44

499
R48

+3.3V_Tool

GND_DEBUG
Zeners for protection against 
MSP-FET fuse blow VPP 
voltage as it could destroy the 
isolator driver.

Debug connector pin list:

1  - TDO/TDI 2  - VCC_TOOL
3  - TDI/VPP 4  - VCC_TARGET
5  - TMS 6  - N/C
7  - TCK 8  - TEST/VPP
9  - GND 10 - UART_CTS/SPI_CLK/I2C_SCL
11 - RST 12 - UART_TXD/SPI_SOMI/I2C_SDA
13 - UART_RTS 14 - UART_RXD/SPI_SIMO
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Protection scheme:

D90 is the first line of defense agains power supply surges. It clamps the voltage of a 500V 
out of 2 Ohms 8/20 surge to a maximum voltage of +/- 86V. A negative surge is cut by the 
smart diode function in LM5050 together with Q2. A positive surge is causing a high current > 
20A into D94 causing LM5059 to cut the connection via Q1 within 500 ns. The ampere rise 
time is about 30A/us so the current will further increase to 35A into D94 until shutdown of Q1 
is effective. Using the 5kW type TVS at 35A the voltage 24V_local can reach a maximum 
level of 43V. Using a 3kW type would let the voltage go up to 47.2V. The absolute maximum 
for the driver ICs is 48V for 400ms. For shorter time periods this can be higher. Therefore a 3 
kW type would be sufficient.

D94 has a double function. Via networks U81 - U84 in parallel to the TPS1H100 body diodes 
positive surges on the driver outputs are all guided into net 24V_local and thus into D94. 
These surges are calculated out of a 40 Ohms source at also 500V. In case of a 
simultaneous surge on all outputs this current could reach 100A (8 x 500V/40 Ohms). Under 
this condition the voltage on D94 can reach levels of 54V for a 5kW type which make a 5kW 
mandatory.

Negative surges are guided into Diode D89. This reduces the maximum surge current 
eliminated by the TPS1H100's themselves. Also the negative discharge voltage of inductive 
loads is clamped in D89 increasing the repeat rate of inductive discharges.
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