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4-5. MCF8316AEVM O LED
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Eik=2 BREDL e HARE (AR KERE
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J5 = 3V3COM FTDI %5 (30mA)
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Ey=3 BEDLTH B HEigm | ME Hihe
J1 SPEED_SEL SPEED A JjY—RA% &R 7 J1 =EXT sM58 EXT_SPEED 7
AR RA B
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5
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J6 MSP 7365 MCx ~® | Py &4 A4 5E, MCU BLO = = DRVOFF_SW DRVOFF
RN DRI TY | =Y 2 F DR DIR_SW DIR
v MCx8316A |zt BRAKE_SW SRAKE
SPEED_IN SPEED
MSP_SOMI/SCL MCx_SCL
MSP_SIMO/SDA MCX_SDA
MSP_CLK NC
MSP_STE NC
MSP_A3 DACOUT2/SOX
MSP_A2 MCX_DACOUT2/X2
MSP_A1 MCX_DACOUT1/X1
MSP_ALARM ALARM
MSP_nFAULT nFAULT
MSP_FGOUT FGOUT
NC VBK
AGND AGND
S1 BRAKE FRTOE—H K MOSFET %4> # b 7L —H{EH)
e T —XAEB Ik
s2 DIR EmH— D H I # % ABC
= ACB
s3 DRVOFF =R RIA N # P MCF8316A %)
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5 I\—KHx7EE
FE—HOERENZ MBI N—R =T, MCF8316AEVM. Micro-USB #—~7 /L DC /1 4.5V~35V OEJFR T,
MCF8316AEVM Z &3 2121, RO FNEIZHEVVET,

1. DC EAE~y¥ J7 \[Z8kiLET, i@f’ﬁ MEARE RS LN m 7 ¢ V2 Z S AR 23 H 95354 1%, VBAT BE O
PGND WAL 9, FNUAAOEE X, VM B PGND 12855 L C, Wi PR R IO m BT L H %3 A X
ALET,

2. 2V ERATEE Ry SREAEALET, SHCOVWTE, B2 ar 45187020 2B RLTLIEEN,

3. 7urT2% MCU L7 T7vyaEEIARLET (B7var 4 #5), GUI Composer T GUI ZEEL, 4 £
JTAG #fe 2 UL £9,

4. Micro-USB 7 —7 /L% MCF8316AEVM L Um o — X THefi L 7,

5. BRAA LT PCBICERAZEALET,

MCF8316AEVM Z/ i~ A7 ua ha—JL LU HT 561 v /X7y J6 b T X TDY v b Py
NEBROILET, Dro e TV D EMOE AT, IV MCU oD% S EHs L E 3,

JAJUB38 — AUGUST 2021 MCF8316AEVM FF i 2 1
Submit Document Feedback

English Document: SLLU338
Copyright © 2022 Texas Instruments Incorporated


https://www.tij.co.jp
https://www.tij.co.jp/jp/lit/pdf/JAJU838
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJU838&partnum=
https://www.ti.com/lit/pdf/SLLU338

13 TEXAS
INSTRUMENTS
MCF8316A GUI 77V r—z2a www.tij.co.jp

6 MCF8316A GUI 74— 3>

MCF8316AEVM [ZiE, MSP430FR2355 ~ (/=i hr—Z %A ] L7= USB-UART A ¥ —7 = A 2SI T
0. AN PC & MCF8316A 7/ S A AMDIEIRT Yy VL L CHEL | SEE F107 /A ARED AT +— L BTl
WOBEHHZATVVET, MCF8316A GUI 13, ZOEE A Z—7 =A% LT MCF8316A LD A X —T7 =A%
FOREEITHZLSTEET,

Tl Cloud Gallery Z1@ U T MCF8316A GUI IZ7 7 &AL £,

6.1 GUI D=E1T
MCF8316A GUI (%, Web 777 (Google Chrome 35X O Firefox TH—h) WCHEEFIITTEET,

File Options Tools Help
= Menu
README.md
o Device connected This demo requires the MCF8316A EVM
. To stant, please plug the EVM board into your computer's USB port and
® MCF8316AEVM close this README.md file.

The GUI should automatically connect with your EVM

= You can click the button in the status bar at the bottom of the
GUI to connect to the EVM
o QUICK ACTIONS = Once connected, clicking on the [&3] button in the status bar will
disconnect from the EVM.

SHORT-CUT KEY MAPPINGS

‘\ . . Shift + '0O" => Open Memory Browser

] Start Guided Tuning > Shift + 'A' => Open NVM Programming

To see this readme again once it has been closed, please select Help / View

P README.md

of ‘ View All Tuning Settings = VERSION HISTORY

1.0.0
1 rd ‘ View Register Map > « Initial release
Tool Page E2E Support

a3 ‘ View Virtual Oscilloscope —>

[ pont show again! CLOSE

&3 TEXAS INSTRUMENTS

6-1. MCF8316A GUI
GUI Zr—RL7=%. GUI DAT v 7 A A7 7 O Guided Tuning (FAR{FEFRIE) 7 a iZie-> TT NA AR E
L/jiﬁ—o
6.2ATI3A AV AR5

ROFEELT, Tl Cloud Gallery D0 m—Ri§REA A>T MCF8316A GUI 24 m—KRL T, #7742 TA A
F— 4Bl TEET,
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MCF8316A GUI 77 r—z2g2

(?)l 24 [O) 30 Views
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7 MSP430FR2355 13— JxA X+ T7—LJLT

MCF8316AEVM E®d MSP430FR2355 (Zi%. PC GUI B3LTN MCF8316A LD RGBT 77— AT =T BH LD
UOEXIAEFNTWET, MSP430FR2355 IZ W AZ L a—REH T T A LT-0T7 Ty 2aEXIALLIZDTH72012

1%, eZ-FET T /37« 7 a—7%& e/ MSP430 LaunchPad™ 23 EL G4, ZO4Tlx. MSP-EXP430FR2355

LaunchPad BR%x b fio>T, T3/ -7 u—T7 2 HAEL CWET, GUI TiE A9 %5 MCF8316AEVM D=—KR %4
7 —RTHIZiE, IROFIRICIENET,

7.1 Code Composer Studio D% o> O0—KE LU MSP430FR2355 /> 4—Jx A R J7— LT -2

—FDA2R—F

1. TMCF8316AEVM_MSP430FR2355_Firmware_GUI.zip) =t o —4 EOWF RO FTICEBL £,

2. Code Composer Studio D Hi/N—YaraF v a—RLET, 2T, T4 278 CMilZ TI 74V Z B3R ES N
iﬁ—o

a. TRTORFBEE, 7T 74V DAL AN= VT A5 T AfL, [Next] (K~) L TA=a—%HED ET,
b. [Select Components] (=2 7" —F hDiEIR) 71 R T, IMSP430 Low-Power MCUs | (MSP430 f&iiH 2
% 7] MCU) (ZF =7 ~—2%fFF, MSP430 LaunchPad FFflisty M B g Ry r— Uk A AR—L L F
R
3. A AR—/L#, CCS (Code Composer Studio) #F1TL, HLW\T BT =7 NAR(FET D2 DT — I AR—RLL
THEMTH7ANEERINT D), T 7 AVMEZRINLET, LTt aiOR R T2 —F =D AR TEE T
EFET, OKARZ L Z7Yy U THEHALET,
4. CCS TlProject|(Zvy=/k) 27 %27V 27L, lImport CCS Projects | (CCS 7'm¥ =/ AL R—h) Zi&IR L F
7, [Browse (77U R) 7y LT,
5. FE 1 TA A=/ L7-IMCF8316A1_MSP430FR2355 Firmware_GUI |7 4/L ¥ &38R F9,
6. 7-1 T30, 7ey=/FMCF8316A1_MSP430FR2355 Firmware_GUI ) &27U — 27 A~—R|ZA 2 R—hL
SN

B msp430 - MCTB31620R_GU
Hle Edit View Navigate Proj
)

8316Z0R_GUI_Code.c - Code Composer Studio =
Window Help

Trapezoidal Sensored BLDC
Debug

ade_{ false;
if (PumSel == 1)

TBICCR1=(int) (ADC_Result/10);
}
else
{
TBICCR1=(1nt) (PwnDuty*4.0);
1

old_PyM_DC =
PR OE =

4.0C 1= old_PWH_DC)

omm_sendInt16("pwm_dc”, 6, (_q5)(PWM_DC*32.8));

(32568.8% (float ) (FGOUT_DIV)/(float) (diff));
(121.8°FGOUT_freq)/ ((float)NunPoles));
"fgout”, 5, (_a7)(FGOUT_freq*129.5));

", 3, (uint16_t)(comSpeed));

if (nSLEEP_on_flag == true & nSLEEP_off_flag == false)
{

GUIComm_sendBool ("nsleep”, 6, 1);
P30UT |= BITZ;

B 7-1. Code Composer Studio I®) MSP430FR2355 /> A—Jx A R J7—Lx7-a—F

7.2 eZ-FET Z{EMALT- MSP430FR2355 7045,

MSP430FR2355 LaunchPad @ eZ-FET 7 /32«7 a—=71%, SPI-by-Wire JTAG A+ % —7 =A 2% LT
MCF8316AEVM | MSP430FR2355 MCU |27 1/ S bk EXALFT, 4B —K eZ-FET /v 7 u—7%
& MSP430 LaunchPad BE%E % b ZHEZRLIZEW,

1. MSP430 LaunchPad 7> GND, 3V3, SBWTDIO, SBWTCK v/ 0L £,
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2. FT7-1BIOK7-2 1R T I, a—rF R0 eZ-FET {ilicdh 5. GND, 3v3. SBWTCK., SBWTDIO 1§ &
O _FRIOE % MCF8316AEVM D J4 Ot d AE AZFNF L F97,

3. micro-USB #7—7 /L% MSP430 LaunchPad L0 PC (284t L £,

4. TBuild Project) (7= DENR) TAaL %IV 3 50, [Ctrlj+ B ¥ —%#LC, 7uy=/ M3 ERFIZE L
RENDZ AR LET, 2V —ADLERNBBNIE, BHEz T ANET,

5. [Debug Project| (70 =/ DT /w7 77 L CT w7 ey arkty 7y 7L, [Play| (7L A) K&
EHLCa—REFETLET,

6. T/\vJ -ty arwfEIEL, Code Composer Studio L T, SPI-by-Wire 2> REEWF L, MSP430

LaunchPad 7>5 Micro-USB 77— 7 /LB L£9,
% 7-1. MSP430FR2355 270455 L9 516 (Z1L B Spy-Bi-Wire &k

MSP430 LaunchPad™ (eZ-FET 7 /3y - 7'u—7fl) (J101) MCF8316AEVM 4 £ SPI-by-Wire ~v# (J4)
GND GND
3V3 3.3V
SBWTDIO SBWTDIO
SBWTCK SBWTCK

% JET thai
94V 285 [ITT6%Y
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INSTRUMENTS

. o

';‘-él._i,:»

pluinh

M 30

7 E aeg—ru mbuq DroL

1 T th
CIZINF! (01012

!
D 2a_ncu

=)
[~

NIACAT -

-}
/

& 7-2. MSP430 LaunchPad™ eZ-FET 7O—J i MCF8316AEVM ~ O 1%t
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8 EERE
8.1 XBRELUV mHI(LE

! MAIN SUPPLY :

Reverse Polarity Protection i
: 4.5-V to 35-V Operation D8 y I
40V ABS MAX 2 @1 3 R34 VCP
I 10k |
) CDSU101A ~ I
: R35 :
" 10 Pi Filter I
VBAT
Connect to VM to — m p
I bypass RPP -[ LBAT PaAD _ L4 vt VM |
| vm - ot ] I
[ | | |
3

! Sa] cis C19 c20 C23 ——=c24 !
| o7 @ 100v | o1uF | 001wF | 1000pF 1000pF| 0.01wF| o.1uF | 100v |
- BUKID23-40EX 1uF TuF 1

1 MOTOR_OUT -
| PGND !
| * I
! » I
| I
1 |
I PGND PGND :

B 8-1. EZRBLU w BIIILA2DEREE
8.2 ARVABEIUVAE—TT(R

1
|
1
|
|
!
I

CONNECTORS & INTERFACE

|
|
- =

Motor Output Grounding
J8
13 ourc PGND PGND
ol 2 ouis
fal 1 OUTA
MOTOR_OUT
AGND AGND AGND AGND PGND PGND PGND PGND
AGND AGND AGND  AGND PGND
R36 NT2
AGND PGND  AGND PGND

P e e e e e e e o - e e e e S -
e o o o - - - - S - - - S -

E 8-2. a3 B UM F3—TzA ADEKE
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8.3 USB 5 UART AN ZEH
e TR TR TR TR MR MR TR R OR MDD DD DD —— ——————————————o————————

| FTDI -

g g |

l [}
Micro USB Connector FTDI REGULATOR
3V3COM D5 V3 MCU

HNE ’ 3V3COM 1
sy usg  Changed toq200 " sv_SEL 5V_USB 5V_USB 3V3COM . U2 avacom |
& = 1 1051640001 : SvC I——m VCCio 30UT )
=1 VBUS E TL vee "

120 ohm XD & /
oM 2 19
SV_EXT e RESET c1l
2 100nF

g
5]
o

GND

—_—1
£
— o 103 25 . TEST GND
be 2 {02 104 | = DI '
FTZ32RL
5 lvee GND 2 L 4
TPDA4EODADRYR 3

AGND

>
@
=z
o
i
2
[S]

100nF DE__ 3 T sv_EXT | ci2 ——c13 _a_ 1
10v b I ATuF 1oon — | DR DR = wov )
D4 10V 0V 11 = ==l3 =

— D AifeTs ’TS r— = ]
AGND _|_—5 GND 2 {osal osco 28 ]
AED MSP RX P43 5 | oo STIET @% ]
o[ op CBUST fes= '

Ll—l—q- 15 useop cBUS2 fel2
oM 16, usBOM CBUS3 :)(:%— ]
= 3.3V _SELTorMsP430 | W TT 5 | CBUS |elZ |
AGND 3V3C0M PIE P )

: 3VIEXT 10 _|5=5 2%
USB ESD Protection — avs meU oCo acnp 25 |
e T—:— ] G L :

8-3. USB /5 UART A TN EKRE
8.4 MCU 070453535 8&XUT /1 \wY

: MCU PROGRAMMING !

e e ity |

MSP430 Reset / Pushbutton

TX/RX LEDs Remove jumpers from eZ-FET to MSP430 on Launchpad.
Sva_Mcu Use jumpers to connect J4 to GND, 3V3,
SBWTDIO, and SBWTCK of MSP430 Launchpad.

R31
47k <R32 *R33

MSP_SBWTDIOMRST 470 2470
- 3V3 MCU AGND
T

3V3 MCU

AA

MSP_SBWTDIO/nRST

S4 C14 D6 v\ D7 " MSP_SBWTCK
1nF LTST-C190KRKT W% LTST-C190KRKT RN

o 16V Red “ Red

coom ("

o™

MSP LEDQ P2.2 MSP LED1 P2.2

AGND

G N T I I G G I B TED G GED I I TS .
1
alee]=

8-4. MCU 7045335 B8&UT/\vT DOEEER
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8.5 MSP430FR2355 MCU

[ T T T e T e e e e e e e e e e e e e e e e e e e e e e e e = —————

ava_mcu

Signal Bank for connecting MSP430 + MCx8316A

(o] [n][al o] o] [0l (o] (o]

ava_mcy
&

MSP430FR2355

u

MSP430FR2355

[}
4

ovee

P1.0/UCBOSTE/SMCLK/ COMPO.0/A0/Veref +

L HUCBOCLIACIKI0A00/COUEO /AL

(o] ol [a] (] (0] [a] [nl [a]

P1.2/UCBOSIMO/UCBOSDA/ TBOTRG/GAD-/A2/ Veref-
a3

ToMCxE318A To MSPA30FR235S

]

AGND

MSP_FGOUT F21

MSE_XOUT P28

p1 B05CL/0AD=/?
P1.4/UCAOSTEITCK/AS

PL5/UCAOCLK/TMS/OALO/AS
P1.6/UCAORXD/UCAOSOMI/TBO. 1/ TD/TCLK/OA1/AS
PL.7/UCAOTXD/UCAOSIMO/TBO.2/TDO/ OAL +/A7/VREF+

LALX KK LK)

P2.0/TB1.1/00MPO.0
P2.1/TB1.2/00MP1.0
£2.2/TB1CLK
P2.3/TBITRG
P2.4/COMPL1
P2.5/COMPL.O

WEF XN F27

P2.6/MCLK/XOUT

|
IIIIXIIIY)

MSE_ALARY

P2.7/TBOCLK/XIN

P3.0/MCLK
P3.1/0420

(1)

R

WEF_FAULT P23

P3.2/0A2-

Fopulate jumpers o comm
or depopulate jumpers to us

P3.3/042+
P3.4/SMELK
P3.5/0430
P3.6/0A3-
P3.7/0A3+

FEe

P4.0/UCA1STE/ISOTXD/ISORXD |22
P4 1/UCAIC

TEST/SBWTCK
RST/NMI/SBWTDIO

L (2

P4.2/UC 1/
P4.3/UCALTXD/UCA1SIMO/UCALTXD
0.

/U1

P4.5/UCBLCLK

CB1STE

P4.6/UC
%

SN
SOMVSCL P47

PS.0/TB2. 1/MFM RY/AS
P5.1/TB2.2/MFM.TX/AS
P5.3/TB2CIK/ALD
P5.3/TBZTRG/AL
P54

96.0/TB3.1

P6.1/TB3.2
P6.2/TB3.3
P6.3/TB34
P6.4/TB3.5
P6.5TB3.6
P6.6/TBICLK

B1SCL

[AXXN

|

Dvss

8-5. MSP430FR2355 MCU M [EIF&E

8.6 MCF8316A 3 iz L X FOC #i&FZ1M/\

SW_BK

DRVOFF <

OUT_A
OUT A

OUT_B
oUT_B

ouT_C
ouT_C

NC

NC

NC

NC
AGND
DGND
GND_BK
PGND
PGND
PGND

PowerPAD

21

SW_BUCK

DRVOFF

QUTA

QUTB

ouTC

E] 8-6. MCF8316A 3 it YL X FOC Hi& RS54/ \DEIEEH

}_‘\‘ [EEXTEY] %J
|

®
5.
2
&

i

QUTA

ouTE

auTc

b-------------------------------------------------J
' Ensure minimal loop VCP
| [ U1
VM 1uF
: e » Tlﬁ\-’ 2 um
10
Lo Lo i 1| M
] 63V 100nF R
b inF | 100V AVDD FB BUCK 3| o o
( I AVDD
& ; I
: PGND l DVDD 27 | pion
| (1:,1?1: T DVOD 1 | pypp
63V 6 CcPH 7
{ L LE CPH
( AGND | 65w J:go?v CPL 6 |
: AGND 0.047uF veP s |,
EXTWD  SPEED s |_
: EXT_CLK SEEED
EXT_WD 32
( EXT CLK 33 | D0-WP
EXT_CLK
] DACOUTZSOX T 27 DACOUTI/X1
i DACOUTZISOX 36 | Dacouna/ns
l /50
l BRAKE 35 BRAKE
DR 34
.
i AVDD 7w
ALARM 39
| FGOUT Ne
i AVDD R10 FGOUT s |
N AYDD 5.1k
R13 ! NFAULT 40 RO
| R14 310k
i 10k MCXSCL Rif, 0 scl s )
MCX_SDA __RIG.‘ 0 SDA _ 30.] >
l SDA
M MCFB8316A0VRGFR

18 MCF8316AEVM Al Z#K
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8.7ELXaL—4

! Buck Regulator

l--------------J

!
l SW_BUCK VBK l
' VBK
| SW BUCK ! ° DNP o : ° I |
" !
——C2 l
l 10V
22uF
) DNP ’ !
' L <9 l
!
' R9 l
' Wy —
22 =
" AGND !
l Only populate one of these options: l
L1 - Inductor mode 47uH l
' L2 - Inductor mode 22 uH (bottom)
' R1 - Resistor mode l
!
: FB BUCK NTT )
" Net-Tie |
|
l - T I D D I D T T S T T S S

X 8-7. BEL XL —4EIEKE
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8.8 A7—%X LED

Status LEDs

e a =

Buck LED

Al I I D D O I D D D G I D
2

nFAULT LED

nFAULT

ALARM LED

——
<

VM LED

D4
!\\Green

-------J-

|
|
|
|
|
!
!
!
|
|
|
|
|
|
|
!
|
!
|
|
|
|
|
|
L

X 8-8. A7 —4X LED M EIFE

8.9 RA/YFHELURE—FA N

Switches / Inputs

AVDD

|

:_

|

|

l R1

| {10.0!(
| a3
|

|

|

|

|

|

|

|

|

[e]

s1

\0 2i BRAKE SW

AVDD

R2
10.0k
BRAKE_SW E1 PN DIR_SW

| 2w

DIR_SW

(=]

AVDD

R3

10.0k

3

DRVOFF_SW

1.7
2 i DRVOFE_SW o
= EEIMA

ADC from Pot (A1)
for Analog Speed Control

— [ra

SPEED IN

J1

|

|
ﬂ
I

|

|

|
EXT_SPEED |
|

|

|

1

1

|

|

1

1

K 8-9. RAvFHBLURE—FAH

20 MCF8316AEVM Al Z#K
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9 WETERE
BEEE S REDOFETIINFT 2R L CWET, TOUWET BRI RGERICHEC CQWVET,
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EEHAStERREE

T F, EfiTF—REEGEET—XF (F—RY—N2EXET), RFAVVY—A(VIT7LVA FHA U REXRET), P77V 5—23®
FRETICBETRRET RNA A, Web V=)L, Z£MBR, TOMOVY—R%, RBHFEEITITEEOHD "BROFFE, #BEHL TS
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