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Connections between Motor Drivers & MSP/ External Control

MCU

1000pF

C7

47.0k
R12

3.3V

SPY-BY-WIRE MCU Programming connector

External Interface

Green

1
2

D1
Red

1
2

D4

3.3V3.3V

GND

3.30k
R2

3.30k
R15

LED Indicators

Speed/ Direction for DC Motor

1
2

J3

3.3 V LDO (200mA)

GND

OUT 1

GND 2EN3

IN4

PAD 5

TLV74233PDQNR

U1

1µF
C1

Power Supply Connector

Ground Test Points

GND GND GND GND

Connectors for debug

Test Points

D
EC

A
Y

_TO
FF_0

GND
GND

Brushed DC Motor Drive for Iris

AOUT2 2

BOUT2 3

BOUT1 4

PGND 16

VM15

VREF7

M08

DECAY/TOFF9

M110

STEP11

DIR12

EN/FAULT13

SLEEP14

DVDD6

GND 5

AOUT1 1

PAD 17

DRV8428RTER

U3

GND

GND

AOUT2 2

BOUT2 3

BOUT1 4

PGND 16

VM15

VREF7

M08

DECAY/TOFF9

M110

STEP11

DIR12

EN/FAULT13

SLEEP14

DVDD6

GND 5

AOUT1 1

PAD 17

DRV8428RTER

U4

GND

GND

TM_B_N

TM_B_P

TM_A_P

TM_A_N

FOCUS-M-A-N

FOCUS-M-A-P

FOCUS-M-B-P

FOCUS-M-B-N

Stepper Motor Drive for Focus

GND

GND

GND

GND

GND

Enable, Fault, Decay Modes

GND

DECAY_TOFF_0

GND

DECAY_TOFF_1

0.1uF
C3

0.1uF
C6

1µF
C4

3.3V

5V 3.3V

nSLEEP: VCC (Enable)/ GND (Disable)5V

SDA
SCL

TXD

RXD

Tables: Signal names with functions w.r.t. motor driver ICs
0.1uF
C12

3.3V

0.1uF
C18

GND

4.7µF
C15

5V

IN1/PHASE

IN2/ENBL

GND

1 2

JP1

3.3V

GND2GND4GND3GND1

5V

GND

GND

GND GND

RST

4

1
2
3

J2

GND

RST
TEST

3.3V

GND

GND

3.3V

VM1
OUT1 2

OUT2 3

GND 4IN25

IN16

SLEEP7

VCC8

PAD 9

DRV8837CDSG

U5

3 4

1 2

S1

VDD0

VDD0

VDD1

0R4

0R25

0R34

D2
5V

0.1uF
C5

4.7µF
C2

Schoktty diode for reverse polarity protection

VDD1

VDD0

GND

nSLEEP: VCC (Enable)/ GND (Disable)

VDD1

GND

GND

nSLEEP: VCC (Enable)/ GND (Disable)

GND

Iris Motor Connector

Focus Motor Connector

STEP_0

D
IR

_0

M
0_0

M
1_0

STEP_1

D
IR

_1

M
0_1

M
1_1

3.3V

GND GND

L5

L4

L6

L3

GND

GND

GND GND

L7

L8

L9

L10

Motor FPC Connectors

Focus Motor Connector

Iris Motor Connector

Tilt Motor Connector

GND

GND

3.3V

Photo-interruptor connections: VCC (3.3V), EN & Output

10k
DNI

R5
DNP 10k

DNI

R10
DNP

GND

Iout: 200mA

Control Signals

Iris Motor

Focus Motor

Set R38, R39 to adjust current limit

Set R9, R12 to adjust current limit

Install the resistor as per Table 8

External contol for Direction & Speed control for BDC_IN1/IN2 signals

Reset Switch for MCU

Default: I2C (SDA/SCL), Alternate option UART (TXD/RXD)

To isolate En from nFault

Default: I2C (SDA/SCL), Alternate option UART (TXD/RXD)

CAM_M_MAX/MIN -> MIN/MAX position of tilt motor

1

2

3

4

5

6

7

8

9

10

11

12

MNT_1

MNT_2

J12

533981271

1

2

3

4

MNT_1

MNT_2

J8

533980471

1

2

3

4

5

6

7

8

9

10

11

12

13

14

MNT_1

MNT_2

J10

5034801400

IRIS-M-A-N

IRIS-M-A-P

GND

1

2

3

4

MNT_1

MNT_2

J11

533980471 GND

1

2

3

4

MNT_1

MNT_2

J9

533980471 GND

Tilt Motor Connector

CAM_M_MAX

CAM_M_MIN

GND

3.3V

PI_OUT
3.3V

FOCUS-M-B-N

FOCUS-M-B-P

0 DNIR8DNP0 DNIR7DNP

0R11

0R9

0R6

0
R3

0
R37

0
R38

0
DNI

R35
DNP

0
DNI

R36
DNP

0
DNI

R18
DNP

0
DNI

R20
DNP

0
DNI

R24
DNP

0
DNI

R30
DNP

0
DNI

R29
DNP

0
DNI

R23
DNP

0R33

0R32

10µF
C8

100pF
C10

3.3nF
C26

3.3nF
C25

3.3nF
C24

3.3nF
C32

3.3nF
C31

3.3nF
C29

3.3nF
C30

200kR21

14.7k
DNI

R39
DNP

14.7k
DNI

R40
DNP

44.2k
DNI

R41
DNP

44.2k
DNI

R42
DNP

100k
DNI

R43
DNP

100k
DNI

R44
DNP

249k
DNI

R45
DNP

249k
DNI

R46
DNP

330k
DNI

R19DNP

330k
DNI

R17DNP

4.7µF
C17

4.7µF
C16

10kohm
R1

0.1uF
C9

0.1uF
C14

0.1uF
C13

0.01uF
C20

0.01uF
C19

0.47uF
C21

0.47uF
C22

GND

TM_B_N

TM_B_P

TM_A_P

TM_A_N

FOCUS-M-B-P

FOCUS-M-A-P

FOCUS-M-A-N

FOCUS-M-B-N

1
3
56

4
2

7
910

8

J4

PPTC052LFBN-RC

SCL
SDA

GND

GND

L1

L2

GND

IRIS-M-A-N

IRIS-M-A-P

3.3nF
C23

3.3nF
C28

3.3nF
C27

GND

FOCUS-M-A-N

FOCUS-M-A-P

TM_A_P

TM_B_N

TM_A_N

TM_B_P

3.3VIRIS-M-A-P

IRIS-M-A-N

SPEED
_R

EF

IN
1/PH

A
SE

IN
2/EN

B
L

D
IR

FO
C

U
S

-M
-A

-N

FO
C

U
S

-M
-B

-P

FO
C

U
S

-M
-A

-P

FO
C

U
S

-M
-B

-N

TM
_B

_N

TM
_A

_P

TM
_B

_P

TM
_A

_N

IR
IS-M

-A
-P

IR
IS-M

-A
-N

D
EC

A
Y

_TO
FF_1

FOCUS_nSLEEP

TM_nSLEEP

IRIS_nSLEEP

IRIS_nSLEEP

IN1/PHASE
IN2/ENBL

MSP_IN1/PHASE
MSP_IN2/ENBL

TM_EN_nFAULT

FOCUS_nSLEEP

TM_nSLEEP

1 2
3 4
5 6
7 8

J5

TSM-104-01-L-DV

1 2
3 4
5 6
7 8

J6

TSM-104-01-L-DV

1 2
3 4

J7

TSM-102-01-L-DV

1
2

JP2

FOCUS_nFAULT

GND

100pF
C11

200kR22
1
2

JP3

TM_nFAULT

FOCUS_EN

TM_EN

FOCUS_EN_nFAULT

TM_EN_nFAULT

DVCC5

RST/NMI/SBWTDIO4

EP 33

P1.0/UCB0STE/SMCLK/COMP0.0/A0/Veref+2

P1.1/UCB0CLK/ACLK/COMP0.1/A11

P1.2/UCB0SIMO/UCB0SDA/TB0TRG/A2/Veref-32

P1.3/UCB0SOMI/UCB0SCL/A331

P1.4/UCA0STE/TCK/A422

P1.5/UCA0CLK/TMS/A521

P1.6/UCA0RXD/UCA0SOMI/TB0.1/TDI/TCLK/A620

P1.7/UCA0TXD/UCA0SIMO/TB0.2/TDO/A7/VREF+19

P2.0/TB1.1/COMP0.O18

P2.1/TB1.2/COMP1.O17

P2.4/COMP1.110

P2.5/COMP1.09

P2.6/MCLK/XOUT8

P2.7/TB0CLK/XIN7

P3.0/MCLK 30

P3.1 29

P3.2 28

P3.3 27

P3.4/SMCLK 26

P3.5 25

P3.6 24

P3.7 23

P4.0/UCA1STE/ISOTXD/ISORXD 16

P4.1/UCA1CLK 15

P4.2/UCA1RXD/UCA1SOMI/UCA1RXD 14

P4.3/UCA1TXD/UCA1SIMO/UCA1TXD 13

P4.6/UCB1SDA 12

P4.7/UCB1SCL 11

TEST/SBWTCK3

DVSS 6

MSP430FR2155TRSMT

U2

GND

GND

GND

PI_OUT

CAM_M_MAX
CAM_M_MIN
MSP_M1_1
MSP_M0_1

TM_nSLEEP
TM_nFAULT
TXD
RXD
TM_EN
MSP_DIR_1

MSP_DIR_0

MSP_M0_0

SDA
SCL

MSP_STEP_1
MSP_STEP_0
MSP_M1_0

TEST

FOCUS_EN
FOCUS_nFAULT
FOCUS_nSLEEP

Red

1
2

D5

3.3V

3.30k
R16

FO
C

U
S

_nFA
U

LT

TM
_nFA

U
LT

Red

1
2

D3

3.3V

3.30k
R14

P
I_IN

T

GND

4

1
2
3

J1

DECAY_TOFF_0

STEP_0

DIR_0

M0_0
M1_0

FOCUS_EN_nFAULT

Focus Motor

Stepper Motor Drive for Tilt

Tilt Motor

Tilt Motor

DECAY_TOFF_1

STEP_1

DIR_1

M0_1
M1_1

Control Signals

IRIS_nSLEEP

PI_EN

SPEED_REF

SPEED_REF

DIR

DIR

RST

Control Signals

M1_1
M0_1

MSP_M1_1
MSP_M0_1

MSP_DIR_1DIR_1
STEP_1 MSP_STEP_1

DIR_0 MSP_DIR_0

M0_0 MSP_M0_0
M1_0 MSP_M1_0
STEP_0 MSP_STEP_0

PI_INT
PI_EN

MSP_IN1/PHASE
MSP_IN2/ENBL

DRV8837C Device Logic

DRV8428 Micro-stepping settings DRV8428 Decay Settings

100k
R13

8.45k
R28

8.45k
R31

12.0k
R27

12.0k
R26

PI303V01 

CO303V 

PI303V0MCU01 

CO303V0MCU 

PI5V01 

CO5V 

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 

COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 
COC13 

PIC1401 

PIC1402 
COC14 

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 

PIC1901 

PIC1902 
COC19 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PID101 

PID102 
COD1 

PID201 PID202 
COD2 

PID301 

PID302 
COD3 

PID401 

PID402 
COD4 

PID501 

PID502 
COD5 

PIDECAY0TOFF0001 

CODECAY0TOFF00 

PIDECAY0TOFF0201 

CODECAY0TOFF02 

PIDIR01 

CODIR 

PIDIR0001 

CODIR00 

PIDIR0101 

CODIR01 

PIFOCUS0M0A0N01 

COFOCUS0M0A0N 

PIFOCUS0M0A0P01 

COFOCUS0M0A0P 

PIFOCUS0M0B0N01 
COFOCUS0M0B0N 

PIFOCUS0M0B0P01 
COFOCUS0M0B0P 

PIGND101 

COGND1 

PIGND201 

COGND2 

PIGND301 

COGND3 

PIGND401 

COGND4 

PIIN10PHASE01 

COIN10PHASE 

PIIN20ENBL01 

COIN20ENBL 

PIIRIS0M0A0N01 
COIRIS0M0A0N 

PIIRIS0M0A0P01 

COIRIS0M0A0P 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

COJ2 

PIJ301 

PIJ302 

COJ3 

PIJ401 PIJ402 

PIJ403 PIJ404 

PIJ405 PIJ406 

PIJ407 PIJ408 

PIJ409 PIJ4010 

COJ4 

PIJ501 PIJ502 

PIJ503 PIJ504 

PIJ505 PIJ506 

PIJ507 PIJ508 

COJ5 

PIJ601 PIJ602 

PIJ603 PIJ604 

PIJ605 PIJ606 

PIJ607 PIJ608 

COJ6 

PIJ701 PIJ702 

PIJ703 PIJ704 

COJ7 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

COJ8 

PIJ901 

PIJ902 

PIJ903 

PIJ904 

PIJ905 

PIJ906 

COJ9 

PIJ1001 

PIJ1002 

PIJ1003 

PIJ1004 

PIJ1005 

PIJ1006 

PIJ1007 

PIJ1008 

PIJ1009 

PIJ10010 

PIJ10011 

PIJ10012 

PIJ10013 

PIJ10014 

PIJ10015 

PIJ10016 

COJ10 

PIJ1101 

PIJ1102 

PIJ1103 

PIJ1104 

PIJ1105 

PIJ1106 

COJ11 
PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 

PIJ1206 

PIJ1207 

PIJ1208 

PIJ1209 

PIJ12010 

PIJ12011 

PIJ12012 

PIJ12013 

PIJ12014 

COJ12 

PIJP101 PIJP102 

COJP1 

PIJP201 

PIJP202 

COJP2 

PIJP301 

PIJP302 

COJP3 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 
PIL401 PIL402 

COL4 
PIL501 PIL502 

COL5 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 

PIL801 PIL802 

COL8 

PIL901 PIL902 

COL9 

PIL1001 PIL1002 

COL10 

PIM00001 

COM000 

PIM00101 

COM001 

PIM10001 

COM100 

PIM10101 

COM101 

PIR101 
PIR102 

PIR103 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR601 PIR602 
COR6 
PIR701 PIR702 
COR7 
PIR801 PIR802 
COR8 

PIR901 PIR902 
COR9 PIR1001 

PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 

PIR1302 
COR13 

PIR1401 

PIR1402 
COR14 

PIR1501 

PIR1502 
COR15 

PIR1601 

PIR1602 
COR16 

PIR1701 

PIR1702 
COR17 

PIR1801 

PIR1802 

COR18 

PIR1901 

PIR1902 
COR19 

PIR2001 

PIR2002 

COR20 

PIR2101 PIR2102 
COR21 

PIR2201 PIR2202 
COR22 

PIR2301 

PIR2302 

COR23 

PIR2401 

PIR2402 

COR24 

PIR2501 PIR2502 
COR25 

PIR2601 

PIR2602 
COR26 

PIR2701 

PIR2702 
COR27 

PIR2801 

PIR2802 
COR28 

PIR2901 

PIR2902 

COR29 

PIR3001 

PIR3002 

COR30 

PIR3101 

PIR3102 
COR31 

PIR3201 PIR3202 
COR32 

PIR3301 PIR3302 
COR33 

PIR3401 PIR3402 
COR34 

PIR3501 

PIR3502 

COR35 

PIR3601 

PIR3602 

COR36 

PIR3701 

PIR3702 
COR37 

PIR3801 

PIR3802 
COR38 

PIR3901 

PIR3902 
COR39 

PIR4001 

PIR4002 
COR40 

PIR4101 

PIR4102 
COR41 

PIR4201 

PIR4202 
COR42 

PIR4301 

PIR4302 
COR43 

PIR4401 

PIR4402 
COR44 

PIR4501 

PIR4502 
COR45 

PIR4601 

PIR4602 
COR46 

PIS101 PIS102 

PIS103 PIS104 

COS1 

COSHNT1 

PISPEED0REF01 

COSPEED0REF 

PISTEP0001 

COSTEP00 

PISTEP0101 

COSTEP01 

PITM0A0N01 COTM0A0N PITM0A0P01 
COTM0A0P 

PITM0B0N01 

COTM0B0N 

PITM0B0P01 

COTM0B0P 

PIU101 

PIU102 PIU103 

PIU104 

PIU105 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

PIU2017 

PIU2018 

PIU2019 

PIU2020 

PIU2021 

PIU2022 

PIU2023 

PIU2024 

PIU2025 

PIU2026 

PIU2027 

PIU2028 

PIU2029 

PIU2030 

PIU2031 

PIU2032 

PIU2033 

COU2 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 

PIU3011 

PIU3012 

PIU3013 

PIU3014 

PIU3015 

PIU3016 

PIU3017 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 PIU505 

PIU506 

PIU507 

PIU508 

PIU509 

COU5 PIVCC01 

COVCC 

PIVDD001 

COVDD0 

PIVDD101 

COVDD1 

PIVM0Focus01 

COVM0Focus 

PIVM0Iris01 

COVM0Iris 

PIVM0TM01 

COVM0TM 
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