F————————==-=-

5V_USB L3 b2
1 |ygus  [L05164
120 ohm DM 2 o
c8
100nF DP__ 3
10V D+
L EL__i_|D
AGND 5 | enp
AGND
©O|r~]o
USB ESD Protection
U3
5v_USB - il 103 |4
DP_ 2 1o 104 |2
8 fvee GND 2
TPDA4EO04DRYR

Micro USB Connector

Hﬂ-T—
|a]|o

D001

AGND

ID

DM

FTDI

FTDI REGULATOR

1

AGND

—_— e, e - - ==

3vV3COM D4 3v3 McU |
5v_SEL 5v_USB 3V3COM . U2 . 3v3COM
vCeIo 3v30UT l |
puE svce 20 | vee
el 2 ° XD _L_MSP_TX P4.2 | |
- 1 e 19 | ===
™ v EXT 19 | RESET o
i3 5V_EXT | C10 —cu 9 |== — 2 100nF
I 47uF 100nF — = PSR DR 10V | l
10V 10v 11 | == —| 3 —
A lETs RTS oD | |
= 27 28
AGND 271 osci 0sco l |
MSP RX P43 5 | oo CBUSO gg
CBUS1 ==
B’;A—lf’ USBDP cBUS2 kel2 l l
5 DM 16, ysepm CBussq%
3.3V_SEL for MSP430 | M @ @ . cBUSA [o12 | |
-8 Inc
Il avacom 24 | \c | l
3V3EXT 10 |== 25
DCD AGND
3V3EXT 3v3 McU I C | I
: 6 |= 7
—{ RI GND
GND 8 | l
26 | 1EST GND 2L
FT232RL ® |

MSP430 Reset / Pushbutton

MCU PROGRAMMING

TX/RX LEDs Remove jumpers from eZ-FET to MSP430 on Launchpad.
3va MCu 3v3 MCU Use jumpers to connect J4 to GND, 3V3,
T SBWTDIO, and SBWTCK of MSP430 Launchpad.
R30

47k R31 R32
MSP_SBWTDIO/nRST 470 470 = Ja
3V3 MCU AGND | 1 | m
2le
MSP_SBWTDIO/NRST 3 °
S4 C12 D5 W\ D6 \ MSP_SBWTCK 4 o
1nF LTST-C190CKT X LTST-C190CKT X b

o 16V Red Red TSW-104-07-G-S
MSP_LEDQ P2.2 MSP_LED1 P2.2
AGND

R e

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

Signal Bank for connecting MSP430 + MCT8316Z

]l lal o]l n]

0] Nl n]n]

To MCT8316Z

To MSP430FR2355 (except PWM_SEL)

16
FGOUT 1 [ g @] 2 MSPFGOUT P2.1
PWM 3 | o ;_ 4 PWM SEL

STE 5 | o &l 6 MSP STE P44
CLK 7 |a &l 8 MSP CLK P45
SIMO 9 | o &l 10 MSP SIMO P4.6
SOoMI 11 [ o ol 12 MSP SOMI P4.7
NFAULT 13 | o o] 14 MSP nFAULT P3.3
NnSLEEP 15 | o o] 16 MSP nSLEEP P3.2

17 ® o 18
o o

AGND

AGND

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

MSP430FR2355IPT

3V3 MCU MSP430FR2355
U4
J—Cls L6 1 pvee TEST/SBWTCK |4 MSP_SBWTCK
ADC from Pot (Al) _
éSS for PWM signal 3 RSTINMISBWTDIO |8 MSP_SBWTDIOMNRST
— 3+ P1.0/UCBOSTE/SMCLK/COMPO.0/AONVEREF+/DACOREF
MSP POT P1.1 2| P1.1/UCBOCLK/ACLK/OAOO/COMPO.1/AL P4.0/UCALSTE/ISOTXD/ISORXD |25
—Ld P1.2/UCBOSIMO/UCBOSDATBOTRG/OAO-/A2/VEREF- P4.1/UCALCLK |22
L 48| P1.3/UCBOSOMI/UCBOSCL/OAO+A3 P4.2/UCALRXD/UCA1SOMIUCAIRXD [<i-24—MSP_TX P4.2
= 34| P1.4/UCAOSTE/TCK/A4/DACIREF P4.3/UCALTXD/UCA1SIMO/UCALTXD jr22—MSP RX P4.3
AGND 33| P1.5/UCAOCLK/TMS/OALO/AS P4.4/UCBLSTE |cp2MSP STE P44
32| P1.6/UCAORXD/UCAOSOMITBO.L/TDITCLK/OAL-/AG P4.5/UCBICLK |aridMSP CLK P45
31| P1.7/UCAOTXD/UCAOSIMO/TBO.2/TDO/OAL+HATNVREF+ P4.6/UCB1SIMO/UCB1SDA {3 MSP_SIMO P4.6
P4.7/UCB1SOMIUCB1SCL jri2 MSP _SOMI P4.7
TBLLoutputs PWM  MSP_PWM P20 30 | po /181 1/cOMPO.O
TB1.2inputs FGOUT ~ MSP FGOUT P2.1 29 f b5 1/1B1 2/COMP1.0 P5.0/TB2.LIMFM.RX/A8 |42
mgg tEB‘l) Eg'g 28] P2.2/TBICLK/HOUT P5.1/TB2.2/MFM.TX/AQ |32
CERAMIC RES 4.0000MHZ 39PF SMD : 2L P2.3TBITRG P5.2/TB2CLK/A10 |t
%)D P2.4/COMP1.1 PS.S/TBZTRG/A11<M%
o™
Y1 MSP XOUT p2.6 _ _g-| h2S/COMPL0 P5.4 (32
. O 34 P2.6MCLKIXOUT "
L e : P2.7/TBOCLK/XIN P6.0/TB3.1 |22
O ¢+ . P6.1TB3.2 [r2s
- T 4L1o{ P3.OMCLKIDACZREF P6.2TB3.3 {22
= VISP nSLEEP P2 | P31I0AZ0 P6.3TB3.4 (12
. AGND MSP_nFAULT P33 44| b5 5i0n0: il pevs
MSP nFAULT P3.3 44| p3 30a2+ P6.5/TB3.6 |<eil
38 P3.4/SMCLK/DAC3REF P6.6/TB3CLK [-18
37| p3.5/0A30
36.] p3.6/0A3-
35| p3.770A3+ DVSS 7——|_
MSP430FR23551PT =

AGND
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| Switches / Inputs

J1_1to J1_2: PWM sourced externally

J1 3toJ1_2: PWM sourced from MCU thru POT control

PWM_MSP

T T PWM_EXT

AVDD AVDD AVDD
o 3 MSP_PWM P2.0
R1 R2 R3 e | 2 PWM SEL
10.0k 10.0k 10.0k B 1 PWMEX]
3 [g BRAKE 3 [ DIR 3 o DRVOFF a1

\o 20 BRAKE \o 20 DR \o 2 1 DRVOFF

[o] o o

ST S2 S3 MSP_POT P11,
R5 R6 R7 R8 "'V 0

10.0k 10.0k 10.0k

AGND Add arrows on silk screens AGND AGND

I
I
I
I
AVDD |
I
I
I
I
I
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. 13:3V Buck Regulator |
-— e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
l | | SW_BUCK VBK l
L1 BK |
Cl  AVDD >
| 1uF U1 | | SW BUCK 3
Ensure minimal loop to PGND VCP 6.3V | | |
C3 = 25 3 FB_BUCK
| M IF AGND AVDD FB_BK
l o JELY o2 v s | B SW_BUCK I | |
Lo Les ILIM E N I
| 63V 100nF 7 CPH | l
100F | 100V _ ILIM a7 i L
@ ILIM 6 C6 |
c7 cPL | l P
AVDD 100nF CPL 50V =
= 6.3V cp |-&YCP 0.047uF AGND |
l PGND ' NFAULT 22 |z | |
— Only populate one of these options:
: o NSLEEP 23 | === outa -2 outa I | - Inductor mode 47uH |
OUTA & - Inductor mode 22 uH (bottom)
ILIM=1.25V DRVOFF 21 f 5ovore l R1 - Resistor mode l
l 8A Current Limit o 16 ouTB l
uTB B
ouTB
HNA 28 | 0 | l FB_BUCK NTL l
HPA 27 19 ouTc
o2 pA ouTtc )
ouTc |2 c Net-Tie I
AVDD HNB 30 | l
e o2 30 g
HPB 29 | \og
- | e |
| IR12 HNC 32 |, o e |
351k
| HPC T VSEL_BK |22 VSEL BK (MCT8316ZT only) |
If SPI Variant: CLK SCLK/ADVANCE __ 35 21
Pop. R13-R16 to connect SPI signals ~ SIMO x"‘ SDISLEW _34 QEE’VCNCE IRENEAND l
l DNP R17 to disconnect DIR pin SoMI — . SDO/MODE 33 2
- DNP - MODE AGND —
STE @ NSCSDR__ 36 | o2 AGND 26 =
I If H/W Variant; DIR EH“ IF l
DNP R13-R16 to disconnect SPI signals BRAKE 38
| Pop. R17 to connect DIR pin EIRAE ggsg 15 AGND |
AVDD PWM 39 | o et 18
FGOUT
| rig | Y40 esour GND_BK |
l 5.1k MCT8316ZTRGFR PGND l

= == e e e e e e e e e e e e = = e

MCT8316ZT Hardware Variant Settings

o e e e e e e e . . = ]

| BUck LED WEAULT LED VM LED | | Hardware Variant Resistors (use with MCT8316ZT only) :
| VBK VBK VM l | . . . . |
| l | SLEW (Pin 34) ADVANCE (Pin 35) VSEL_BK (Pin 24) MODE (Pin 33)
— —
AVDD AVDD AVDD AVDD MODE Type | Hall Config Modulation ASR and AAR Mode |
| D1 D2 D3 | | N
R X*Red R Mode 1 Analog Hall | Asynchronous ASR and AAR Disabled |
| ~ o~ | l Default: 25 V/us Default: 0° DNIP. Default: 3.3V DNP Default: Mode 4 DNP. Mode 2 Digital Hall | Asynchronous ASR and AAR Disabled
SCLK/ADVANCE VSEL BK SDO/MODE . |
| | l Mode 3 Analog Hall | Synchronous ASR and AAR Disabled
R o R DEP Tied to AVDD: 200 Vius Tied to AVDD: 30° Tied to AVDD: 5.7 V pp,, Tiedto AVDD: Mode 7 Mode4 | Digital Hall | Synchronous | ASRand AAR Disabled |
| " ' | | 47kQ to AVDD: 125 V/us 22kQ to AVDD: 25° 47kQ to AVDD: 4.0 V 22kQ to AVDD: Mode 6 vodes | Anatog Hai| - svneh ASR and AAR Enabled
Hi-Z: 50 Vlus 100kQ to AVDD: 20° Hi-Z: 5.0V ﬁ?ozk%l tOdA\gDDi Mode 5 ode nalog Ral ynchronous an nable |
—— — —I—_ Tied to AGND: 25 V/us Hi-Z: 15° Tied to AGND: 3.3V —I—_ I-Z: Mode iqi
l = NEAULT = l | = 100K 10 AGNDD: 7° = 100KQ to AGND: Mode 3 Mode 6 Digital Hall Synchronous ASR and AAR Enabled
AGND PGND AGND o AGND  29k0 to AGND: Mode 2 . |
22kQ to AGND: 4 e : Mode 7 Digital Hall Synchronous ASR and AAR Enabled
l | | Tied to AGND: 0° Tied to AGND: Mode 1
e il S l
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J9-1 to J9-2: External Hall Power

J9-3 to J9-2: Hall powered from

Buck on MCT8316Z2

(default is 3.3V)

Motor Output

J13
ol3 ¢

2 B
S
oA
MOTOR_OUT

Hall Power Select

HALL PWR

VBK HALL_EXT

I N ]

‘*. J12

HALL_PWR_SEL

P = = e e e e e e e e - e e e - e - - e - e = = = = ——————

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

MAIN SUPPLY

Reverse Polarity Protection

D7

Connect to VM to VBAT VBAT
bypass RPP I
vM ° r
J7
3

o 2

© 1

m;

MOTOR_OUT

PGND

HALL_EXT

Q 0.1uF
BUK9D23-40EX

0.01uF

2 Q1 3 R33 VCP
10k
CD0603-S0180
R34
10k

Pi Filter

1000pF

CONNECTORS & INTERFACE

Hall Connections

AVDD  AVDD

R36 SR37  IR38
100k $10.0k  $10.0k

J8
e 2 HPA
™
3 Opt
212
HALL PWR | G| gL HNA
D
J10
HALL_PWR ol 2
911 el HPB
8
8_ 7 HPA
ol s HANA HNB
Connector for [e; i :Zg ? g
Hall sensors O @
ols HPC e
2 HNC
o 1
CH
HNC
e D

AGND

ional filtering caps

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

1000pF| 0.01uF

——C22

100V
1uF

Grounding
AGND PGND PGND
[
AGND SND PGND SND PGND J
AGND  AGND PGND
R39 NT2
AGND PGND  AGND PGN

O
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H4
D

NY PMS 440 0025 PH

H3
o

NY PMS 440 0025 PH

H2
D

NY PMS 440 0025 PH

H1
b

NY PMS 440 0025 PH

H5 H6 H7 H8
FID1 FID2 FID3 Nut Nut Nut Nut
PCB PCB PCB
LOGO LOGO LOGO
Texas Instruments FCC disclaimer WEEE logo
CE Mark
CAUTION HOT SURFACE
Variant/Label Table
Variant Label Text
001 MCT8316ZTEVM
z71
Label Assembly Note
This Assembly Note is for PCB labels only

z72

Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

zZ3
Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

ZzZ4

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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