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R22 =22k FGOUT = 3 f#e i #i% ,
_ LA E AU 1A] = 1000ms , H
R22=100k2 | eaouT = 3 firdfei .
v | BEE FG i 3 m) 540 o e o
FGOUT/ | FGOUT AmhLaisE | 2 T HLBUE R T 17 = 5000ms , .
SRR LS E B | R17 Fl R22 R17 = R22 = DNP - >
L_D_TIME b = 3 (B R
_D_ fic B S 0 ] FGOUT = 3 f& 4R
_ LA e A B 1E) = 300ms , H.
R17.=100k® FGOUT = 1 f#e i,
_ FEALB e A B E] = 500ms , H.
RIT=22kQ | eGouT = 1 ik,
R17=0 Q HALBE B [ = 1000ms , B
FGOUT =1 f&#e iR,
R21=0 Q 0°
R21 =22k Q 4°
R21 = 100k @ 11°
. T F I — AT , o ;
ADVANCE [ i ( e ) R16 1 R21 R16 = R21 = DNP 15
R16 = 100k @ 20°
R16 = 22k Q 25°
R16=0 Q 30°
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2.7.2 SPI BRI S HHAR K E

MCT8314ZS ¥ SPI 5| # ( SDI. SDO. SCLK. nSCS ) 4t# MODE. ADVANCE #1 FGOUT/
LOCK_DET_TIME 5|/ , DAFC & #2H 27 A7 28 It BUIR S 7 7 4% . S {# ] MCT8315ZR :

- THELLSE Pop. if SPI LM ETRIKE ) SPI fHAEHIFL & (R10-R13).
© HELE Pop. if HW 22/ ERRIHEH i) FaFH 2% (R17).
* %45 Hardware Variant Resistors 22/ [ S E i FEFE7) R 2% ( R16-R18. R21-R23)

b E K 2-8 R,

-
O
R16
R17
23 Ri8

FGSEL, R22.
L_D_TIMER5s"

n. . o
O
—

',

O

N
R21

pul el yul _pu
e Gt G G G g
WO wN)

MODE

R14
-mDIR
Pop. 1f HW

Lol
O
=
<
>
Q
<<

HW Variant
Resistors

Depop. R10-R13
i1f HUW variant

& 2-8. MCT8314ZS = HES ( SPI &5 )
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idids

% 2-4 WoR TAEH MCT8314ZS B g {3 I ) FBEL{E BRI L BH 23 AL 2 LUK ik 27
3 2-4. MCT8314ZS [{1#:¥ SPI M ( BRNMELUHEER )

pacs £ 78 L FHLPEL 38 LB
SDO AT HCE S MCT8314Z f) 4T 4 th R15 R15=0 Q
SDI AT HR N MCT8314Z [ 5 4T4A R14 R14=0Q
SCLK HRAT I MCU 4= j i i R13 R13=0 Q
nSCS Jidk B MCU Hi 2K -F LUR A A R16 R16=0 Q
F 2-5 JE/x T MCT834Z -5 CLZH 2 Hi FH A A1 DNP HEBH A FIRES .
% 2-5. MCT8314Z &5 ) A HAIRAS
2 R13-R16 R R17 K& HW 25 B HEHRAS

MCT8314ZH DNP SV CI:EDi Dbl Rt

MCT8314ZS EL2H s DNP DNP
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3
3.1 @R GUI M

MCT8314ZEVM #&fit USB ¥ UART 11, {8 N PC M1 MCT8314Z a1 I8 (I /5 WA , I s id { ]
MSP4302355 ftz il # , e B & Fhas 5 B AU R 2 W5 2. MCT8314Z GUI mf Al T 4% MCT8314Z #i+
PIEAL , W& MCT8314ZS #&fF , W nIfic & iZ a3+

MCT8314Z GUI #]{E dev.ti.com/gallery 3k . MCT8314Z GUI 37 MCT8314Z [ fifi A5 . MCT8314Z GUI
BB IE L IR I 20kHZ PWM ST 1 &5 25 LU R FGOUT % Hi (AT SRl it LA 3 . s rUBL A 200 P A 2 £t
“5 GUI, GUI T3 B ML | B B B8 (RPM). GUI B2 F7-#%5H] nSLEEP 155, Mii# MCT8314Z
B TR FEEIRE . % T MCT8314ZS , GUI it B4 #7 A7 45 Wl DL Al SPI AT 525 LARC B #8425 A2 35 1Y e
7o

BRINEHLS , MSP430 202 EVM %% MCT8314Z GUI 315 2 @ (S & FE k. Wiy s 3 | 8 GUI &
BRI EVM , W P 2R RN MSP430.

RS 2 EVM 752241 MSP430 LaunchPad™ |, HiH L% eZ-FET i #R% 1 Code Composer Studio™
(CCS). 7 3.4 7 filfEi il MSP-EXP430FR2355 LaunchPad J1 & B k4t eZ-FET R4t .

3.2 MCT8314Z GUI
MCT8314Z GUI H @ 7 LA HEME -
PWM =X 5 i B

* {#/i] MCT8314ZEVM L1 R6 HLAL &%k 4% 1] MSP430FR2355 ] 20kHz PWM I JE ) 545 b T HLRI X
LMW T (0% £ 100% ) 52 585,

AR EMTE

* {¥i [ Motor Poles T i e S ML i FRATLAR B

* FGOUT i (Hz) HEH il & JF S 5 FGOUT i

* FGOUT freq.(Hz) 1 Motor poles HE+ ) F T 15 A #T Motor Speed (RPM) HEF F1{H . RPM 3 FE (1) {H 8
TR AR, EE R, FGOUT Mgkl 120 A fe Sl — N A A A | A8 Hz,

120 X FGOUT

1 Motor Speed (RPM) = ¥ Motor Poles (1)

R4 LED #1 nSLEEP 3

« H[4wFE MCU LED [R#&4% LED1 #1 LED2 7K.
o SNT¥ MCT8314Z B TR IFEHEIREI R, | 15 S nSLEEP #A4H ARG MM B .. X2 {f MSP430 F&k B A 2%
55 KER M L nSLEEP.
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wf

N p

3.3 &1T GUI

MCT8314Z GUI nJ LLE#:4E Web 3 %4 ( 3 #F Google Chrome® Fil Firefox® ) #1117

11 GUI, AT LB ER

1. 4% MCT8314ZEVM |, 075 2.2 Tk

N

JH st PE T 1) Fe B hR A MCT8314Z GUI.

3. —HJEZ) GUI, & MBI BIE 3-1 HFTRII b5

Options Tools Help

= Menu

QA mcT83147 GUI

PWM / Duty Cycle Settings

Duty Cycle Contral Duty C

0.0

ycle (%)

100

Motor Settings and Calculations
8 ~
[0
[0

Motor Poles
FGOUT Freq. (Hz)

Motor Speed (RPM)

Status LEDs
LED1 LED2 nFAULT
@ L] [ ]
ON OFF OFF

nSLEEP Control (Active Low)

M nSLEEP

H/wW
Configuration

Tied to AGND

22k0 to AGND.

100kQ) to
AGND

Hi-Z

100k to AVDD

22kQ) to AVDD

Tied to AVDD

Advance pin

Resistor Settings
Mode Pin
(R18/R23)

- “ p—— asA Mode

FGSEL/LOCK_DET_TIMEPin
(R17/R22)

FG Output Commutation |
Freguency |

(R16/R21) |
} Setting

o Setting 1 3x commutation frequency
4" Setting 2 3x commutation frequency
11° Setting 3 3x commutation frequency
15 Setting 4 3x commutation frequency
20° Setting 5 1x commutation frequency
25° Setting 6 1x commutation frequency
30° Setting 7 1x commutation frequency

& 3-1. MCT8314Z GUI

300ms

500ms

1000 ms

5000 ms

300ms

500ms

1000 ms

Mode 1

Mode 2

Made 3

Mode 4

Mode 5

Mode 6

Made 7

B, ATUMER TI = FE P N ERIhRER N1 222% MCT8314Z GUI LABEES£RAH H .

A AL Web 585 N ig

Analog Hall Input Asynchronous ASR Disabled
Digital Hall Input Asynchronous ASR Disabled
Analog Hall Input Synchronous ASR Disabled
Digital Hall Input Synchronous ASR Disabled
Analog Hall Input Synchronous ASR Enabled
Digital Hall Input Synchronous ASR Enabled
Digital Hall Input Synchronous ASR Enabled
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Dashboard
MCT8314Z_GUI
Version 1.0.0
by InternalBLDC (Group)
MCT8374/ GUI
SO 10 Views
& 3-2. MCT8314Z GUI &Ik
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wf

3.4 T#, Code Composer Studio 75\ GUI [&#

N# MCT8314ZEVM [ {1 I fift 1 2 vH L B RS E

NI FR A Code Composer Studio. iX£x7E H3g CMi ik B — k.
a. XA M BCRIERNZRALE | INEIEHE Next 485258 ik L8R .

b. 7E Select Components & I+ |, #fi{fi%k+ MSP430 Low-Power MCUs , %% MSP430 LaunchPad ¥

1.

5.
6.

& Project Explorer g
~ & MCT8314ZEVM_MSP430FR2355 Firmware [Active - Debug]

BRI,

L4, BT CCS HEHE— A SCAF I BRI SR IAE N TAE XRAF AT AT 0 H o AT LLRRHE FH P i 4 B 2
AL E R Ar 2N . iy “OK” 24 LI#EZ .

£ CCS 1, miily “Project” &Ii-~3£ik4¥ Import CCS Projects. riili Browse.
IR R MCT8314Z [E |, IEHEAEDIR 1 O SO o

Wiz TRESATEX , W 3-3 fis.

& Binaries
el Indludes
= Debug
@ Include
1= Source
= driverlib
@ IOMATHLIb
1= MSP430_GUI
= MSP430_HAL
& callbacks_JSON.c
[ GUIComm_JSON.c
L& mctB314z spic
l5i MCTB314ZEVM_MSP430FR2355_Firmware.c
1= targetConfigs
# Ink_mspd30fr2355.cmd

(PR

v

WSO

+ = 0 [@MCT8314ZEVM_MSP430FR2355_Firmware.c %

* --COPYRIGHT--,BSD
Copyright (c) 2821, Texas Instruments Incorporate
All rights reserved.

Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

Neither the name of Texas Instruments Incorporated nor the names of
its contributors may be used to endorse or promote products derived
. from this software without specific prior written permission.

* THIS SOFTWARE IS PROVID
* AND ANY EXPRESS OR I

ED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS"
ED WARRANTIE INCLUDIN BUT NOT LIMITED TO,
* THE IMPLIED WARRANT OF W Y AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLA . IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
* OR BUSINESS INTERRUPTION) HOWEWVER CAUSED AND ON ANY THECRY OF LIABILITY,
* WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
* OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
* EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
-~/ COPYRIGHT--*/

MCT8314ZTEVM GUI Code Demo

as Instruments, Inc.
Barrera

32 #include <msp438.h>
4e#include <stdbool.h>
41#include <stdint.h>

42

13

a4

include <HAL.h>
include <GUI.h>
include <math.h>

45 #include <Include/GUIComm.h>

46 #include <Include/QmathLib.h>

47 #include <Include/callbacks.h>
48#include <Include/mct8314z_spi.h>

19

& 3-3. Code Composer Studio Fff] MSP430FR2355 £ 1 [& {445Y
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3.5 f§ ] eZ-FET Xt MSP430FR2355 #4742

MSP430FR2355 LaunchPad ] eZ-FET iR E 3 F Spy-Bi-Wire JTAG % MCT8316ZTEVM i1
MSP430FR2355 MCU #THfE. AR ER#E eZ-FET HiR#ERE ) MSP430 LaunchPad , &2 % MSP430
LaunchPad 71 & &

M MSP430 LaunchPad F#F% GND. 3V3. SBWTDIO 1 SBWTCK #k4; .
¥ GND. 3V3. SBWTCK f1 SBWTDIO {Z% LaunchPad eZ-FET {153 5] %3 8] MCT8314ZEVM 1)

1.
2.

ook w

J4 ERHRBIGI, tngk 3-1 A 3-4 for.

¥ Micro-USB H145i%#: %) MSP430 LaunchPad #1 PC.

M “Build Project” El##8 CTRL + B, MifRINIWE T . WA R, WIEH G52 a .
riifi Debug Project LA B 216 |, AAE#% “Play” %8217 /805.
1R &1k , 9% Code Composer Studio , KiH Spy-Bi-Wire B2k , 3£ M MSP430 LaunchPad L F

Micro-USB Hi%5.

& 3-1. 5F MSP430FR2355 #1742 H1 7% 11 Spy-Bi-Wire £

MSP430 LaunchPad ( eZ-FET R34 ) (J101)

MCT8314ZEVM 4 7|} Spy-Bi-Wire #3L (J4)

GND GND
3V3 3.3V
SBWTDIO SBWTDIO
SBWTCK SBWTCK

& 3-4. MSP430 LaunchPad eZ-FET ¥4 %#8:3] MCT8314ZEVM

18
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B XA

4 TR S

41 FHEHE

4-1 2K 4-9 /R T EVM JEHEEF,
4.1.1 MCT8314Z =HHE f£ B4 b7 b Ik Sh 58

MCT83

1472

---_--—--—-_---—-—-----I

e e e s e e i e e

1.45 ACurrent Limit

4.1.2 HYE

If 'W Vanant:

DNP R10-R13 to disconnect SPI signals

Pop. R14 to connect DIR pin

C1
2.3uF AVDD
16V U1
I
i il 15 | avoo ouTa
= T Ensure minimal loop to PGND g
AGND ks . M OUTB
c2
c3 ca l vep 7
10uF | 100nF —Efgﬂ“",_ cp ouTc
100V 100V
PwM 5 iy
=2 pwMm HNA
— BRAKE 4 ia HPB
PGND AVDD BRAKE :;g 30 HNB
nSLEEP 14 SEEF
AVDD ] wpe |21 HPE M
FGOUT Ejk DFAULT 43 | s HNC 22 HNE
LR ? FGOUT 6
FG
5.1k oy |3 1L 4 .
1
SCLK 16
5DI AGND r
500 PGND 5%
5C5 PowerPAD
If SP1 Variant METAATAPOSRRWR! = AGND
Pop. R10-R13 to connect SPI signals = PGND —
DNP R14 te disconnect DIR pin AGND >

>
"]
Z
[~}

AVDD
XT
R15
6.2k
AGND

4-1. MCT8314Z =AHF (& BRI HETE HNLIKSN B

MAIN SUPPLY

40V ABS MAX

Connectto VM to
bypass RPP

VM

37

4.5-V to 35-V Operation

Reverse Polarity Protection

l
<

.

O[UOO

TOR_OUT

D6 '
2 5 R27 VCP |
10.0k l
BAS516,115 ] |
RZ8 :

0.0k P
! Pi Filter 1

VBAT a2
VBAT = BUKSD23-40EX L2 VM VM I
? i 4 ﬂﬁ 1 YL T ? :
& = [a] Ld T2 1uH o =
‘ B * |
(& | B ot
C1Y ——=Ci4 ——C€15 ——C16 ~T~330ufF =—C17 C18 ——=C19 ——€20 I
100v 0.1uF 0.01uF| 1nF 1nF 0.01uF] O.1uf 100V '
1uF 1uF

|
PGND l
|
I
I
= = I
PGND PGND 1

Bl 4-2. EHJF
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4.1.3 MCU #1

i MSP430FR2355IPT i
wiwcU  wimeu MSP430FR2355 |
Signal Bank for connecting MSP430 + MCT8314Z |
= ovee TesT/SBWTCK fad—MSP SBUTCK |
ADC from Pot (A1) - E |
e for PWM signal RST/NMY/SBATDIO fo2tSP SEWTDIO/RST |
wsp_poT p11 3] PLOMICBOSTE/SMCLI/COMPO.0/A0 Veres
P1.1/UCBOCLI/ACLK/OAOO/COMPO. 1FAL PEOACASSTRISOTISOG it |
—I={ PL2/UCBOSIMO/UCBOSDA/TAI nTRGon A2 eref- B o e pan
= 3] riyucsosomruceosci/on P UCALRXD/UCAISOMAEAIIED [ogtHse T e |
iy -ia: P1L4/UCADSTE/T P4.3/UCALTXD/UCALSIMO/UCAITXD (a2 |
2 P SAIcAoCL/THS OA10/AS Alichise fab2MSE
25| P1 6/UCADRXD/UCADSOMI/TBO 1/TDI/TCLK/OAL-/AG ucs1Cik [t HSE CLCPAS |
Zl{ P1.7/UCAOTXD/UCADSIMO/TB0. 2/ TDOJOAL +/A7/VREF+ P ﬁ/ucmsmwucmsm RN TR |
P4.7/UCBISOMI/UTBISCL
_— P2.0/TB1.1/COMB0.0 : |
o 1500 Fo5 £2 Lt sstiet o P5.0/TB2.1/MFM.RX7AS fat- |
" ol B0 P22 P22 P51/TB2 MM TS B2
2 o I mmm P52/TBACIKALD ot |
il o L Beomts P |
Som I ISP SO P 7 MSP XOUT P26 s
- e — P26/MCLK/XOUT |
DFAULT i ISP nFAULT P33 ISP XIN 2.7 P Sestian PaoTELy faZ
o — RSP nSL e P17 Eomails I
1 ! o A paomcik Po.2/TE3] (- |
1 TSVT08-07-G-D usP asieep b3y a5 P22/0000 s e |
ok ok HSP OPAULT PR ] PR30S, Fooeye oL |
= = 2] Pad/smMCLK P6.6/TB3CLK e
A ono & Pasioni0 [
3] rasions: , |
Poputate jumpers to communicate onbo i pa.7/083+ ovss |
or depopulate jumpers touse stan or
FEPTTRESTFTR :

AGND.

&l 4-3. MSP430FR2355 MCU

——————————————————————————— —————————————————————————————————

FTDI

|____________________________________________________________l

|
| Micro USB Connector
I
I vrﬂ—a
=
: 5V_USB i 2
I = 1| ygus [L051640001
| L 120 ohm oM
] CE -
I LgDnF De k] £
1o0v
| D4
— D
I AGND
I [ | |
I L1 L sl |
|
I =
| AGND
: USB ESD Protection
3
|
5V_USB 4 1D
01 103 |}
: 102 04 | 3 L2
] £ vec ano (-2
] TFDAEGUADRYR
= AGND

vacoM D3 3v3 Mcu :
IV3COM
sy sgL  SV.USB 5V use 3VICOM 2 3COM :
bl ey 4 17
5 SVLC %] veceo 3vaouT i
2 %D bt MSP TX P42
1 19 |
5 r:xr ) rEsEr
SV_EXT =] ol =il 3
4 ?uF ToonF —e DR OTR i
10V ST T e s b3
PL)
AETE osci osco 2
Msp mx P43 5 f o g
caust i
jgp 150 useDP causz k-
i M 1G] UseDM causa 4:1%
3.3V_SELTorMSP430 | M@ ® . causs |l
— =N
7 m[ 3VICOM T
IVIEXT 10, ] e 25
IVIEXT 3V3_MCU i AR ——
r—r— Ll R GND :a
GND
el TEST GND 2L
FT232RL
AGND

& 4-4. USB % UART FH K&

20
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! MCU PROGRAMMING

MSP430 Reset | Pushbution
TXRX LEDs Remowve jumpers from eZ-FET to MSP430 an Launchpad

3v3_MCu Use jumpers to connect J4 to GND, 3V
SEWTDIO, and SBWTCK of MSP4

|
|
|
|
|
|
|
|
] R24
47k R25 R26
| MSP_SBWTDIO/nRST 470 470 ‘?L_L
] IV _MCU AGND
1 5 A i
|
|
|
|
|
|
|
|
I

3v3 mMcu

= 1
Fl

7 ol MSP_SBWTDIO/nRST 3

4

53 ==CI10 D4 N D5 . MSP SBWTCK
= 1nF  LTST-C190KRKT LY LTST-C190GKT N
16V Red o Green o

YY1

MSP_LEDO_P2.2 MSP_LEDY P2.3

& 4-5. MCU ZfE AR R F &
41.4 FH/RmE

I Status LEDs :

nFAULT LED VM LED

23 D2
Q"Reci Q‘Green

R19 R20
1.0k 4. 70k

AFAULT =
PGND

2
2
I S ——— |

& 4-6. R7%& LED FH

& 4-7. e 25 e fH A TR 2
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J12
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2 OuTs
1 _OUTA

MOGTOR_OUT

Hall Power Select

HALL_EXT

J8-1 1o J§-2: Extemal Hall Power
493 10 482 powered from
svCe

Connectar for
13 Hall sensors

HALL PWR SEL

3 BRAKE

2 I BRAKE

Add ammows on silk screens

Switches / Inputs

-SRI . i s NN RO

J1_3to J1_2: PWM sourced from MCU through POT control

? PWM_EXT

AVDD iy t G
- J1_1tad1_2: PWM sourced extamally PWM_MSP
R2 o2 MSP_PWM P2.0
10.0k @l 2 PWM SEL
L PWM EXT
o DIR
11
z [ DIR
1 AVDD
52
RS MSP_POT P11 R:‘:, _IRﬁ
10.0k 25k
4] i
AGND AGND

& 4-8. FFIHFIE B\ R E

CONNECTORS & INTERFACE

Hall Connections

DD AVDD  AVDD

R29 R30 R31
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2 HNC
1
9
HALL _PWR @]
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J10
HALL_PWR 2
fore ¥ @] : =
g e |
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HNE (i;
o
HPE
& — HNA
° HPA
o
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Digital (single-ended): connect hall sensors to only HPx, install pullup jumpers Jg-111
Analog (differential): connect hall elements to HPx and HNx, remove pullup Jg-J11
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@ 3 Suitches L I 8 o
[S] -
i "
[Zleec(acs HRLL_DHRO
= BRAKE _ * DIR Analogi connect 1o HPx and Ax, remove J8-JI1
C 1 I:Ri:l EREJOERZJ HRCLEMT Digital: connect to HPx only, populate J9-JI1
Ré . HALL _PHR_SEL |___|Jm is 8
PUM |
B ] i3 RatC ] reol ] R2s[ ]
& el | | == B Q00000 :
MSP_nSLEEP nSLEEP EXT @
——  HNC HPC HNB_HPB HNA HPA a
MSP_nFAULT NEAULT = o 2 ) E
Pt o~
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T | wo wep_Foour | || reour Depop. RIO-RI3 [®] Oﬁ <
14 i ™ ngﬁ —t rapuy T i vartan i = 3
e ] 2 m2s ', EUM_Or der abll
: T E + EUM_Or der abll
SBWTDIO . , e & AGND O Rev ’.ROM_Rev’
S 2 T ILIM MDO78E1-*. Variant’
oo - [ jer PUMMSP| & Z ]
0w
5U_USB -U2 3 PGND Emal |
sleumsesertl |l N AN i P [=]
O I:I § & e PGND w20 n oo O - z
z & puea(Q) o= 8% az o
-t utt | e B2 R7[ 1
Do o O 0 — O — wel 1 g —yne
32 cs i o2 AGND
s
JT 2l s 5 [8 5l A
P i | \ & 8 4|0
| B [ B 3 L] 3 |
BT O O qL_1J* a
10 3 5 ® 37
Connect to UM o b
— rever"sr;n‘;:%lagxg pr%xe%‘l’?grs\ UM PGND UBAT
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4.3 YIEHE # (BOM)
X 41. YIRHE R
s HE & TiBd HEsx i lL s b
P = 109,
C1 1 2.2uF i&‘ WIEE . 2.20F , 16V, +-10% , XTR,, 603 GRM188271C225KE43 MuRata
23 i . +/-109
C2 1 0.22uF (:lisf);’ WEL , 0.22uF , 16V, +1-10% , XTR, 603 C0603C224K4RACTU Kemet
10uF £10% 100V % B4 4% X6S 1206 ( Al
C3 1 10pF 32;’6) 0% 100V MIEEra% 2 X6S 1206 ( A 1206 C3216X6S2A106K160AC TDK
%, W%, 0.1uF , 100V , +/-10% , X7R,
c4 1 01uF ;E;Z; QZ@O? - u0603 ° 603 GCJ188R72A104KA01D MuRata
%, W& 0. +/-109
C6. C7. C9 3 0.1uF (E)i‘;;’ WL, 0.1, 10V, +-10% , XTR , 603 C0603C104K8RACTU Kemet
%, W%, 4.7uF | 10V, +/-20% , X7R
C8 1 47uF ;%3’;;‘ WIEE , 4.7UF , 10V, +-20%, : 603 GRM188271A475ME15D MuRata
73 [ 1009,
C10 1 1000pF i&’ Fa%E , 1000pF , 16V, +/-10% , X7R,, 603 8.85012E+11 Wurth Elektronik
c11 1 1uF W7, VB, 1uF , 50V, +/-10% , X7R , 0805 | 805 C0805C105K5RACTU Kemet
%, £, 330uF , 63V, +/-20% , AEC-Q200
c12 1 330uF fﬁ; T”H ! ° D12.5xL.20mm ELXZ630ELL331MK20S Chemi-Con
7, W% 1uF , 100V , +/-10% , X7R ,
C13. C20 2 1uF ;'Ez‘(;‘ W5, 1UF L 100V, +-10% 1206 GRM31CR72A105KA01L MuRata
%, W%, 0.1uF , 100V , +/-10% , X7S ,
C14. C19 2 01uF ;E;; Qﬁfo? - “0603 ° 603 CGA3E3X7S2A104K080AB | TDK
%, M% , 0.01uF , 100V , +/-10% , X7R ,
C15. C18 2 0.01uF ;EE‘Z Q[;HO%1 - :603 ° 603 CGA3E2X7R2A103K080AA | TDK
P~ 23 _50,
C16. C17 2 1000pF i&‘ M, 1000pF , 100V, +/-5% , XTR 603 06031C102JAT2A AVX
D1 1 ARG LED, #I{s , SMD 41{4 0805 LED LTST-C170KRKT Lite-On
D2 1 o ee) LED , &%, SMD LED_0805 LTST-C170KGKT Lite-On
T . i
D3 1 40V 'Sgi iz’sﬁ I, 40V, 0.75A , AEC-Q101 SOD-323 BAT165E6327HTSA1 Infineon Technologies
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R 41 YERER (8)
VA2 HE 18 LB EnpE = RS R
47(5 LED , 1.
D4 1 R LED , £I5 , SMD #LEL LED , 1.6mm x LTST-C190KRKT Lite-On
0.8mm x 0.8mm
D5 1 18, LED , £ , SMD 1.6x0.8x0.8mm LTST-C190GKT Lite-On
D6 1 100 V —H4 , JF3%, 100V, 0.25A , SOD-523 SOD-523 BAS516,115 Nexperia
FID1. FID2. FID3 3 TR . I T B K B2 3 1 e ANiEH AiE A A&
WZET | Bk, #4-40 x 1/4 | B, WRIRAL
H1. H2. H3. H4 4 ?1& RET, Bk, #4-40x 1/4., BTk , "CRLi W4T NY PMS 440 0025 PH B&F Fastener Supply
H5. H6. H7. H8 4 FNANERE | 0.5"L #4-40 , B HEkE: 1902C Keystone
Sullins Connector
J1. J3. J5. J13 4 3k, 100mil , 3x1, &, TH PBCO3SAAN PBCO3SAAN _
Solutions
Wi USB20 . MicroB , 5 iE  RIA, |+ USB 20, Micro
J2 1 SMJ;’ 0 MICTO B, 9 AL RIA L B 5 4 fi® L 0.65mm 1] | 1051640001 Molex
B, RIA , SMT
Ja 1 3. 100mil , 4x1, 4, TH ax1 B3 TSW-104-07-G-S Samtec
J6 1 3%, 100mil , 9x2 , 4, TH Ox2 3k TSW-109-07-G-D Samtec
J7. J12 2 S FH , 5.08mm , 3x1, 4, TH 3x1 5.08mm it 1 ED120/3DS On-Shore Technology
. 3., 2 51, 100mil , Sullins Connector
J8. J9. J10 3 B3, 100mil 2x1 , 8, TH 3, 2511, 100mil, o s AAN ,
E) Solutions
J11 1 s, 8x1, 3.5mm, TH 8x1 Uty Pk OSTTE080161 On-Shore Technology
AR, BRERRLER | BRER , 3A, 120Q
L1 1 R, BEMRIR | B 603 BLM18SG121TZ1D MuRata
AEC-Q200 1 4% , SMD
s K, 1uH , 18A , 0.003Q |
L2 1 1uH R , B, B . 11mm x 10mm SRP1038A-1ROM Bourns
AEC-Q200 1 4% , SMD
LBL1 1 ZCB b3, 0850 0.200 |1y 0 1) 40310 Brady
it
I g 7t _
Q1 1 80V AR, NPN, 80V, 1.5A , AEC-Q101, SOT-23 FMMT620TA Diodes Inc.
SOT-23
- .
Q2 1 N V71t 40V BA (Ta) 15W (Te) RIMIKi%E SOT1220 BUK9D23-40EX Nexperia
DFN2020MD-6
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R 41 YERER (8)
(A=) B GiH L] EnpTE > BHHE H3E R
R1. R2. R4. R5.
R27. R28. R29. 9 10.0k BB, 10.0kQ , 1% , 0.1W , 0603 603 RC0603FR-0710KL Yageo
R30. R31
2; R14. R17. 4 0 MM, 0,5%,0.1W , AEC-Q200 0 £% , 0603 |603 ERJ-3GEYOROOV Panasonic
R6 1 25k WoReB AL, 25kQ , 0.5W , TH 9.53mm x 8.89mm 3352T-1-253LF Bourns
R7. R8 2 5.1k HiFA | 5.1k , 5% , 0.1 W , 0603 603 RC0603JR-075K1L Yageo
R15 1 6.2k HifH , 6.2k , 5% , 0.1W , 0603 603 RC0603JR-076K2L Yageo
9 - 7
R18 1 22.0k B, 22.0k , 1% , 0.1W , AEC-Q2000 % , 603 ERJ-3EKF2202V Panasonic
0603
R19 1 1.0k HiBH , 1.0k , 5% , 0.1W , 0603 603 RC0603JR-071KL Yageo
R20 1 4.70k BiFA , 4.70k , 0.1% , 0.1W , 0603 603 RT0603BRD074K7L Yageo America
R24 1 47k HiFH , 47k , 5% , 0.1W , 0603 603 RC0603JR-0747KL Yageo
R25. R26 2 470 HiFH , 470, 5% , 0.1W , 0603 603 RC0603JR-07470RL Yageo
0, ~ 4
R32 1 0 :!;i)ﬂs’ 0,5%,0.25W, AEC-Q2000 % , 1206 RCA12060000ZSEA Vishay-Dale
6.8mm x 23.1mm x
S1. S2 2 F, Yie , SPDT 0.4VA 28V 8.8mm B12AP NKK 5 #ebl
S3 1 FF¥ bR, SPST, 12V, SMD SMD , 6mm x 3.9mm 4.34121E+11 Wurth Elektronik
SH-J1. SH-J2. SH-
J3. SH-J4. SH-
J5. SH-J6. SH-
J7. SH-J8. SH-
16 1x2 MRS 100mil , B4, B AT SNT-100-BK-G Samtec
J9. SH-J10. SH- A & i
J11. SH-J12. SH-
J13. SH-J14. SH-
J15. SH-J16
TP1. TP2. TP3.
TP4. TP8. TP9.
TP21. TP22. 12 WA, MR, At , TH SRR Cib ke 5002 Keystone Electronics
TP27. TP28.
TP29. TP30
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R 41 WEEE (%)
VA=S HE GicH BBy HESE BIFRE &R
TP5. TP6. TP7.
TP10. TP11.
10 MR M 4t TH PARER e b Rr W=l 5000 Keystone Electronics
TP12. TP13. MRS, 2 & ARX it MIE7Y y
TP14. TP26. TP31
TP15. TP16 2 MR, Bk, 40t TH 2L R B 5005 Keystone Electronics
TP17. TP23.
4 Mk o B TH PRI AR A 5001 Keystone Electronics
P24, TP25 T, g (KRN IRy y
3 N R4k , 10.16mm [H] )
TP18. TP19. TP20 3 1 mm JE4aa 4k , 10.16mm [ , TH E; iy D3082-05 Harwin
U1 1 MCT8314ZO0HRRWR WQFN24 MCT8314Z0SRRWR SR (T)
U2 1 USB #:: 7 UART , SSOP28 SSOP28 FT232RL FTDI
S T B M B 11 4 3838 ESD 47551 |
u3 1 ST ERSAR TG 4 30 BSD (RITEAL | p o o006a TPD4EQ04DRYR AR (TT)
DRY0006A (USON-6)
PU16 MSP430™ FRAM %122 1C 16 fi7
U4 1 CPUT6 MSP430 A [T MSP430FR2355TPTR A (T1)
24MHz 32KB (32K x 8) FRAM 48-LQFP (7x7)
SEL = B ~ Vi
Y1 1 f&’fﬁ  AMHz , 39pF , AEC-Q2001 %%, 4.5x1.2x2mm CSTCR4M00G55B-R0 MuRata
%, W% , 0.1uF , 10V, +/-10% , X5R
cs5 0 01 uF i‘;’z‘ WE, 0AWF, 10V, +-10% , X5R, | 05 C1005X5R1A104K050BA TDK
7, W%, 0.14F , 16V, +/-10% , X7R ,
C21. C22. C23 0 OAuE |2, 01y ° 603 0603YC104K4T4A AVX
AEC-Q200 1 % , 0603
Q0. 3L, JRECHASE | T |PTM_PTH_8MM9_9MM5
R9 0 10k 10k2, O.5W, 12W 54 , Bk frss , T — T 3352T-1-103LF Bourns
sl 3
R10. R11. R12. _
~is. 22 0 0 B, 0, 5% , 0.1W , AEC-Q200 0 %% , 0603 |603 ERJ-3GEYORO00V Panasonic
HIFH , 100k , 0.1% , 0.1W , AEC-Q200 0 _
R16. R23 0 100k 603 ERA-3AEB104V Panasonic

% , 0603
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LaunchPad™, Code Composer Studio™, and MSP430™ are trademarks of Texas Instruments.
Google Chrome® is a registered trademark of Google LLC.
Firefox® is a registered trademark of Mozilla Foundation.
FTA bR BN & H BT E R 7 .
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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
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