
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1 5

1/15/2021

MD042A_INTERFACE.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

MCT8316ZTEVMProject Title:
Designed for: Public Release

Assembly Variant: 002

© Texas Instruments 2021
Drawn By:
Engineer: Aaron Barrera

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
MD042Number: Rev: A

TID #: N/A
Orderable: MCT8316ZTEVM

1

2

3

Y1

AGND

CERAMIC RES 4.0000MHZ 39PF SMD

DM

DP

5V_USB

DVCC6

DVSS 7

P1.0/UCB0STE/SMCLK/COMP0.0/A0/VEREF+/DAC0REF3

P1.1/UCB0CLK/ACLK/OA0O/COMP0.1/A12

P1.2/UCB0SIMO/UCB0SDA/TB0TRG/OA0-/A2/VEREF-1

P1.3/UCB0SOMI/UCB0SCL/OA0+/A348

P1.4/UCA0STE/TCK/A4/DAC1REF34

P1.5/UCA0CLK/TMS/OA1O/A533

P1.6/UCA0RXD/UCA0SOMI/TB0.1/TDI/TCLK/OA1-/A632

P1.7/UCA0TXD/UCA0SIMO/TB0.2/TDO/OA1+/A7/VREF+31

P2.0/TB1.1/COMP0.O30

P2.1/TB1.2/COMP1.O29

P2.2/TB1CLK/HOUT28

P2.3/TB1TRG27

P2.4/COMP1.111

P2.5/COMP1.010

P2.6/MCLK/XOUT9

P2.7/TB0CLK/XIN8

RST/NMI/SBWTDIO 5

TEST/SBWTCK 4

P4.7/UCB1SOMI/UCB1SCL 12
P4.6/UCB1SIMO/UCB1SDA 13

P4.5/UCB1CLK 14
P4.4/UCB1STE 15

P6.6/TB3CLK 16
P6.5/TB3.6 17
P6.4/TB3.5 18
P6.3/TB3.4 19
P6.2/TB3.3 20
P6.1/TB3.2 21
P6.0/TB3.1 22

P4.3/UCA1TXD/UCA1SIMO/UCA1TXD 23
P4.2/UCA1RXD/UCA1SOMI/UCA1RXD 24

P4.1/UCA1CLK 25
P4.0/UCA1STE/ISOTXD/ISORXD 26

P3.7/OA3+35
P3.6/OA3-36
P3.5/OA3O37
P3.4/SMCLK/DAC3REF38

P5.4 39
P5.3/TB2TRG/A11 40
P5.2/TB2CLK/A10 41

P5.1/TB2.2/MFM.TX/A9 42
P5.0/TB2.1/MFM.RX/A8 43

P3.3/OA2+44
P3.2/OA2-45
P3.1/OA2O46
P3.0/MCLK/DAC2REF47

MSP430FR2355IPT

U4

1uF
50V

C13

AGND

MSP_TX_P4.2

AGND

3V3_MCU

MSP_POT_P1.1

MSP_PWM_P2.0

MSP_nFAULT_P3.3
MSP_nSLEEP_P3.2

FTDI

Micro USB Connector

47k
R30

Red

1
2

D5
LTST-C190CKT

Red

1
2

D6
LTST-C190CKT

470
R31

470
R32

3V3_MCU
3V3_MCU

1
2

S4
1nF
16V

C12

MSP_LED1_P2.2

MCU PROGRAMMING

MSP430FR2355IPT

TX/RX LEDs
MSP430 Reset / Pushbutton

ADC from Pot (A1)

TB1.1 outputs PWM

MSP_CLK_P4.5
MSP_SIMO_P4.6
MSP_SOMI_P4.7

AGND

AGND

AGND

AGND

Use jumpers to connect J4 to GND, 3V3,

DP
DM

5V_USB 3V3COM 3V3COM

DTR 2

RTS 3

VCCIO4

RXD5

RI6 GND 7

NC8

DSR9

DCD10

CTS11

CBUS4 12

CBUS2 13

CBUS3 14
USBDP15

USBDM16

3V3OUT 17

GND 18

RESET19

VCC20

GND 21

CBUS1 22
CBUS0 23

NC24

AGND 25

TEST26

OSCI27 OSCO 28

TXD 1

U2

FT232RL

FTDI REGULATOR

1
2
3

J3

5V_SEL

5V_EXT
5V_EXT

AGND

AGND

AGND AGND

3V3EXT 3V3_MCU

1 2 3

J5

3V3COM

3.3V_SEL for MSP430

3V3EXT

D43V3COM 3V3_MCU

4

1
2
3

J4

TSW-104-07-G-S

3V3_MCU AGND

IO11

IO22

GND 3

IO3 4

IO4 5

VCC6

TPD4E004DRYR

U3

ID

5V_USB
DP DM

AGND

120 ohm

L3

100nF
10V

C8

100nF
10V

C11

5VCC

4.7µF
10V

C10 100nF
10V

C9 SBWTDIO, and SBWTCK of MSP430 Launchpad.

Remove jumpers from eZ-FET to MSP430 on Launchpad.

ID

VBUS1

D-2

D+3

ID4

GND5

6 7 8

11 10 9

J2
1051640001

MSP_FGOUT_P2.1TB1.2 inputs FGOUT

MSP_RX_P4.3

MSP_TX_P4.2

MSP_RX_P4.3

MSP_STE_P4.4

MSP_LED0_P2.2 MSP_LED1_P2.2

MSP_LED0_P2.2

MSP_SBWTCK

MSP_SBWTDIO/nRST

MSP_SBWTDIO/nRST

for PWM signal

MSP_XOUT_P2.6
MSP_XIN_P2.7

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15
17

16
18

J6

TSW-109-07-G-D

PWM
STE
CLK
SIMO
SOMI
nFAULT
nSLEEP

FGOUT

AGND AGND

MSP_STE_P4.4
PWM_SEL

MSP_CLK_P4.5
MSP_SIMO_P4.6
MSP_SOMI_P4.7

MSP_nSLEEP_P3.2
MSP_nFAULT_P3.3

MSP_FGOUT_P2.1

Populate jumpers to communicate onboard MSP430FR2355 to the MCT8316Z
or depopulate jumpers to use standalone MSP430 or MCT8316Z.

Signal Bank for connecting MSP430 + MCT8316Z

USB ESD Protection

MSP430FR2355

To MSP430FR2355 (except PWM_SEL)To MCT8316Z

MSP_SBWTDIO/nRST
MSP_SBWTCK

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 
COC13 

PID401 PID402 

COD4 

PID501 

PID502 
COD5 

PID601 

PID602 
COD6 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 PIJ207 PIJ208 

PIJ209 PIJ2010 PIJ2011 
COJ2 

PIJ301 

PIJ302 

PIJ303 

COJ3 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

COJ4 

PIJ501 PIJ502 PIJ503 
COJ5 

PIJ601 PIJ602 

PIJ603 PIJ604 

PIJ605 PIJ606 

PIJ607 PIJ608 

PIJ609 PIJ6010 

PIJ6011 PIJ6012 

PIJ6013 PIJ6014 

PIJ6015 PIJ6016 

PIJ6017 PIJ6018 

COJ6 

PIL301 PIL302 

COL3 

PIR3001 

PIR3002 
COR30 

PIR3101 

PIR3102 
COR31 

PIR3201 

PIR3202 
COR32 

PIS401 

PIS402 
COS4 

COSH0J3 

COSH0J4 

COSH0J8 COSH0J9 COSH0J10 COSH0J11 COSH0J12 

COSH0J13 COSH0J14 COSH0J15 COSH0J16 

PITP1301 

COTP13 

PITP1401 

COTP14 

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 

COU2 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 

PIU4024 

PIU4025 

PIU4026 

PIU4027 

PIU4028 

PIU4029 

PIU4030 

PIU4031 

PIU4032 

PIU4033 

PIU4034 

PIU4035 

PIU4036 

PIU4037 

PIU4038 

PIU4039 

PIU4040 

PIU4041 

PIU4042 

PIU4043 

PIU4044 

PIU4045 

PIU4046 

PIU4047 

PIU4048 

COU4 

PIY101 

PIY102 

PIY103 COY1 
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Switches / Inputs

AVDD AVDD AVDD

R4

AGND

AVDD

PWM_EXT

2

1

3

S1

2

1

3

S2

2

1

3

S3

J1_3 to J1_2: PWM sourced from MCU thru POT control
J1_1 to J1_2: PWM sourced externally

DIR DRVOFF

BRAKE DIR DRVOFF

BRAKE

PWM_EXT

PWM_MSP

PWM_SEL

0R8

10.0k
R1

10.0k
R2

10.0k
R3

10.0k
R7

AGND

10.0k
R5

AGND

10.0k
R6

AGND

1
2
3

J1

Add arrows on silk screens

MSP_PWM_P2.0

MSP_POT_P1.1

PIJ101 

PIJ102 

PIJ103 

COJ1 
PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 
PIR402 

PIR403 

COR4 

PIR501 

PIR502 
COR5 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 PIR801 PIR802 

COR8 

PIS101 

PIS102 

PIS103 

COS1 

PIS201 

PIS202 

PIS203 

COS2 

PIS301 

PIS302 

PIS303 

COS3 

COSH0J1 

PITP101 

COTP1 

PITP201 COTP2 

PITP301 
COTP3 

PITP401 
COTP4 

PITP501 
COTP5 
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MCT8316ZT

SW_BUCK
VM

Ensure minimal loop to PGND
FB_BUCK

3.3V Buck Regulator

AVDD

VCP

CPH

CPL

1µF
6.3V

C1

VBK

VM LED

VM

Status LEDs

nFAULT LEDBuck LED

Only populate one of these options:
L1 - Inductor mode 47uH

R1 - Resistor mode

OUTA

OUTB

OUTC

330
R23

nFAULT

4.70k
R25

63V
10uF

C4

PGND

PGND

AGND

AGND

L2 - Inductor mode 22 uH (bottom)

AGND

100nF
100V

C5

VBK

AGND PGND

(MCT8316ZT only)

Green

1
2

D1
Green

1
2

D3
Red

1
2

D2

VBK

VBK

10V
22uF

C2

AGND

ILIM

50V
0.047uF

C6

NT1

Net-Tie

FB_BUCK

AGND

1µF
16V

C3
VCP

AVDD

AGND

DRVOFF

nSLEEP

nFAULT

STE

DNP R13-R16 to disconnect SPI signals

SOMI

CLK
SIMO

0R13DNP0R14DNP0R15DNP0R16DNP0R17DIR

PWM

BRAKE

5.1k
R18

AVDD

VSEL_BK

SLEW (Pin 34) ADVANCE (Pin 35) VSEL_BK (Pin 24)

AGND

SDI/SLEW

AVDD

AGND

VSEL_BK

AVDD

AGND

AVDD

Tied to AVDD: 200 V/us
47kΩ to AVDD: 125 V/us
Hi-Z: 50 V/us
Tied to AGND: 25 V/us

Tied to AVDD: 5.7 V
47kΩ to AVDD: 4.0 V
Hi-Z: 5.0 V
Tied to AGND: 3.3 V

Tied to AVDD: Mode 7

100kΩ to AVDD: Mode 5
Hi-Z: Mode 4

Tied to AGND: Mode 1

100kΩ to AGND: Mode 3
22kΩ to AGND: Mode 2

22kΩ to AVDD: Mode 6

47.0k
R19

47.0k
R21DNP

SDO/MODE
100k
R22DNP

100k
R29DNP

MODE (Pin 33)

AGND

AVDD

Tied to AVDD: 30°

100kΩ to AVDD: 20°
Hi-Z: 15°

Tied to AGND: 0°

100kΩ to AGNDD: 7°
22kΩ to AGND: 4°

22kΩ to AVDD: 25°

SCLK/ADVANCE
100k
R20DNP

MODE Type Hall Config Modulation ASR and AAR Mode

Mode 1

Mode 2

Mode 3

Mode 4

Mode 5

Mode 6

Mode 7

Analog Hall

Digital Hall

Analog Hall

Digital Hall

Analog Hall

Digital Hall

Digital Hall

Asynchronous

Asynchronous

Synchronous

Synchronous

Synchronous

Synchronous

Synchronous

ASR and AAR Disabled

ASR and AAR Disabled

ASR and AAR Disabled

ASR and AAR Disabled

ASR and AAR Enabled

ASR and AAR Enabled

ASR and AAR Enabled

MCT8316ZT Hardware Variant Settings

100nF
6.3V

C7

AGND

ILIM

DNP R17 to disconnect DIR pin

Pop. R17 to connect DIR pin

nSCS/DIR
SDO/MODE
SDI/SLEW

SCLK/ADVANCE
Pop. R13-R16 to connect SPI signals

SW_BUCK

SW_BUCK

If SPI Variant:

If H/W Variant:

FGOUT FGOUT

5.1k
R12

AVDD

10.0k
R11

22

R9
DNP

HNA
HPA

HNB
HPB

HNC
HPC

47uH

L1

22uH

L2
DNP

Hardware Variant Resistors (use with MCT8316ZT only)

A

B

C

NC 1

AGND 2

FB_BK 3

GND_BK 4

SW_BK 5

CPL 6

CPH 7

CP 8

VM9

VM10

VM11

PGND 12

OUTA 13

OUTA 14

PGND 15

OUTB 16

OUTB 17

PGND 18

OUTC 19

OUTC 20

DRVOFF21

FAULT22

SLEEP23

VSEL_BK 24

AVDD25

AGND 26

HPA27
HNA28

HPB29
HNB30

HPC31
HNC32

MODE33
SLEW34
ADVANCE35

DIR36

ILIM37

BRAKE38

PWM39

FGOUT40

PowerPAD 41

MCT8316ZTRGFR

U1

16.2k
R10

0
R26DNP 0

R27
0
R28

ILIM = 1.25V
8A Current Limit

Default: 25 V/us Default: 0° Default: 3.3V Default: Mode 4

5.1k
R24

PIC101 PIC102 

COC1 

PIC201 

PIC202 
COC2 PIC301 

PIC302 

COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 PIC701 

PIC702 

COC7 

PID101 

PID102 
COD1 

PID201 

PID202 
COD2 

PID301 

PID302 
COD3 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PINT101 PINT102 

CONT1 

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 

PITP601 

COTP6 

PITP701 

COTP7 

PITP801 
COTP8 

PITP901 
COTP9 

PITP1001 
COTP10 

PITP1101 
COTP11 

PITP1201 

COTP12 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 

PIU1038 

PIU1039 

PIU1040 

PIU1041 

COU1 
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MAIN SUPPLY

VBAT

0.01uF
C17

VM

0.1uF
C16

1000pF
C18

PGND

VCP
10k

R33

10k
R34

VM

0.01uF
C20

1000pF
C19

0.1uF
C21

3

1

2 Q1
D7

CD0603-S0180

4.5-V to 35-V Operation
40V ABS MAX

PGND

3

4 1

5
6
7

8 2

Q2
BUK9D23-40EX

PGND

330uF
C14

B

CONNECTORS & INTERFACE

HALL_PWR

VBK

PGNDAGND

AGND AGND

0

R39

AGND
1
2
3

J13

MOTOR_OUT

1uH

L4

PGNDAGND

C

A
PGND

PGND PGND

PGND

PGND PGND

NT2

J9-1 to J9-2: External Hall Power
J9-3 to J9-2: Hall powered from

Buck on MCT8316Z Connector for
HNA
HPA

Hall sensors
5
4

1
2
3

6
7
8

J11

AGND

HNB
HPB

HNC

100nF
16V

C25
DNP

HPB

HNB

HNC

HPA

Digital (single-ended): connect hall sensors to only HPx, install pullup jumpers J9-J11
Analog (differential): connect hall elements to HPx and HNx, remove pullup J9-J11

HALL_PWR

10.0k
R36

AVDD AVDD AVDD

10.0k
R37

10.0k
R38

HALL_EXT
HALL_EXT

Optional filtering caps

bypass RPP

PGND

AGND PGND

HNA

HPCHPC

1
2

J8

1
2

J9

1
2

J10

VBAT

HALL_PWR

100nF
16V

C24
DNP

100nF
16V

C23
DNP

VM

Connect to VM to

1
2
3

J7

MOTOR_OUT

123

J12

HALL_PWR_SEL

AGND

Hall Connections GroundingMotor Output

Hall Power Select

Reverse Polarity Protection

Pi Filter

100V
1uF

C15
100V
1uF

C22

(default is 3.3V)

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 
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