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SCLK HR AT I MCU 4 f (i o R13 R13=0Q
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3
3.1 @R GUI M

MCT8315ZEVM #fit USB ¥ UART i1, {8 N PC 1 MCT8315Z #f1  [A] (K1 /5 WA , Il it { ]
MSP4302355 ftz il # , e & & Fhas A 5 B A BUS R i2 W5 2. MCT8315Z GUI ff Al T i 4% MCT8315Z #i+
FIRAL , anF 2 MCT8315ZR 2t , MIn i B i% et

MCT8315Z GUI 7] {E dev.ti.com/gallery F3kH. MCT8315Z GUI 7 MCT8315Z () fifi 5. MCT8315Z GUI
e IE I W 20kHZ PWM P 1 1 23 LL AT FGOUT %t (A5 R I it B AT LFE o o K FRATL L 50 LA R R B A1t
“5 GUI , GUI & L | AR AR B3 (RPM). GUI IESZ % #| nSLEEP 155 , MIifi# MCT8315Z
B TARTHFERENRAE . % T- MCT8315ZR , GUI it B4 A A2 ds Wit L AGE i SPI AT 155 DARC & s F 27 A7 4 1 e
7o

BRINEALT , MSP430 68 EVM R4 MCT8315Z GUI I 5 2 il {5 fr i . il FW S35, 8¢ GUI
KRERF] EVM , A - S0 ARSI MSP430.

RS 2 EVM 75 Z24MT MSP430 LaunchPad™ |, HH L% eZ-FET i #R%l 1 Code Composer Studio™
(CCS). 7 3.4 7 filfEi il MSP-EXP430FR2355 LaunchPad J1 & B k4t eZ-FET R4t .

3.2 MCT8315Z GUI
MCT8315Z GUI H @ T LA HME -
PWM =X 5 i B

« f#f] MCT8315ZEVM L[] R5 Hif7 #8454 MSP430FR2355 (£ 20kHz PWM V) 5 45 b o i BRRmim &A%
AR E L (0% £ 100% ) SZA 5T .

AL EATE

* {{iH Motor Poles i HE R HT AL ) WA B = .

* FGOUT M (Hz) HE il & - 520 5635 FGOUT A%,

* FGOUT freq.(Hz) 1 Motor poles HE+ ) F T 15 A #T Motor Speed (RPM) HEF F1{H . RPM 3 FE (1) {H 8
AR AR . EERE , FGOUT MR bl 120 A RESLEL— NS RIS | ALh 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 B4 MCT8315Z B TR I EHEIRIE L | 1544 nSLEEP 41 B4 MAI B . X218 MSP430 MK T4 5z S
Kk P Ze F ) nSLEEP.
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3.3121T GUI

MCT8315Z GUI nJ LA E #:4E Web 3 %45 ( 3 #F Google Chrome® FiI Firefox® ) #1

11 GUI, AT LB ER

1. 4% MCT8315ZEVM |, i 2.2 ik

2. @t Gallery Vil & #i iR A1) MCT8315Z GUI

3. GUI 2 A shRMLT K 3-1 PR b

File Options Tools Help

= Menu

Q| A mcTs315z6Ul

Duty Cycle Control

PWM / Duty Cycle Settings

Duty Cycle (%)

0.0

] 100

Motor Settings and Calculations

[ v Motor Poles
0 FGOUT Freq. (Hz)
o] Motorspeed (RPM)
Status LEDs
LED1 LED2 nFAULT
. L L
ON OFF OFF

B nSLEEP

NSLEEP Control (Active Low)

4-Level Input Settings

=) SLEW pin
H/W Configuration (R21/R27)

Tied to AGND

Hi-2

A7kO to AVDD

Tied to AVDD

25 Vs

50 V/ps.

N g

BT,

125 V/us

200 V/us

7-Level Input Settings

H/W Configuration

{R20/R26)
Mode

Tied to AGND 0* Moda 1
22k(1to AGND a4 Mode 2
100k0 1o AGND 21 Mode 3
Hi-Z 15° Mode 4
100k0) to AVDD 20 Mode 5
22k0to AVDD 257 Mode 6
Tied to AVDD 30° Mode 7

& 3-1. MCT8315Z GUI

Hall Configuration

Analog Hall Input
Digital Hall Input

Analog Hall Input

Digital Hall Input

Analog Hall Input

Digital Hall Input

Digital Hall Input

A AL Web 585 N ig

Mode Pin
Advance pin (R22/R28)

Modulation ASR and AAR Mode
Asynchronous ASR and AAR Disabled
Asynchronous. ASR and AAR Disabled
Synchronous ASR and AAR Disabled
Synchronous ASR and AAR Disabled
Synchronous ASR and AAR Enabled
Synchronous ASR and AAR Enabled
Synchronous ASR and AAR Enabled

B, ATCMEH TI % H ) R 3N RER T 80 2% MCT8315Z GUI LA B LAt

14 MCTB8315Z ¥tk
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Dashboard
= s g
MCT8315Z_GUI
Version 1.0.0
by InternalBLDC (Group)
MCT8315Z GUI
@ @ 6 Views
& 3-2. MCT8315Z GUI T#T)Rs
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3.4 T#, Code Composer Studio 75\ GUI [&#

1. F# MCT8315ZEVM [ {4 filt e BTt ML BN E .
2. T#E&HIRAM Code Composer Studio. X< Hix C\ti i B — A%
a. ZATACNBRIN AT B | SRIG SR Next 4k 5256 B SR AE
b. £ Select Components % 1, ffifiik+ MSP430 Low-Power MCUs , ‘%% MSP4
BN,

30 LaunchPad it

3. &¥Ja , 54T CCS JFik#f— A SUAF I BRI ST JAE O AR X RAFAFAT AT B B H o AT RS P 10 4 e 5 2

fr B AN A . risly “OK” %4 LIEAZ .

4. f£ CCS 1, fiii “Project” &Ikt Import CCS Projects. .ili Browse. i#idf#/E MCT8315Z

i, AR IR 1 RO S e
5. MZILESAIIEX , WK 3-3 fir.

[§5 Project Explorer X 8% T § = O | [§ MCT8315ZEVM_MSP430FR2355_Firmware.c X
v‘é,f MCT8315ZEVM_MSP430FR2355_Firmware [Active - Debug] 1/* --COPYRIGHT--,BSD
‘t’.b Binaries 2 (c) 2021, Texas Instruments Incorporated

reserved.

i} Includes -
» (= Debug 5 ion and use in source and binary forms, with or wi
» (& Include & 1, are permitted provided that the f
w (= Source 7
> & driverlib 8 3 : 3
_ 9 Redistributions of source code must retain the above copyright
J‘_: Ih?;:i;:’gtl ie * notice, this list of conditions and the following disclaimer.
> & 1 i1
(& MSP430_HAL 12 ' butions in binary form must above copyr
[€) callbacks_JSON.c 13 * r is list of conditi t disclai
L] GUIComm_JSON.c -‘ . r ot 1
[ mct8315z_spi.c ")
L) MCTB315ZEVM_MSP430FR2355_Firmware.c 17

» (= targetConfigs i8 *
# Ink_msp430fr2355.cmd 19

* AND ANY EXP
THE

9 #include <msp43@.h>

@ #include <stdbool.h>
1#include <stdint.h>

2 #include <HAL.h>

3 #include <GUI.h>

i #include <math.h>

45 #include <Include/GUIComm.h>
46 #include <Include/QmathLib.h>
47 #include <Include/callbacks.h>
48 #include <mct8315z_spi.h>

& 3-3. Code Composer Studio F /] MSP430FR2355 £ 1 [& {445Y

s hopoh B W

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"

16 MCT8315Z {441k
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3.5 f§ ] eZ-FET Xt MSP430FR2355 #4742

MSP430FR2355 LaunchPad ] eZ-FET iR E 3 F Spy-Bi-Wire JTAG % MCT8315ZEVM 11
MSP430FR2355 MCU #THfE. AR ER#E eZ-FET HiR#ERE ) MSP430 LaunchPad , &2 % MSP430
LaunchPad 71 & &

1. M MSP430 LaunchPad F#F% GND. 3V3. SBWTDIO 1 SBWTCK #k%; .
2. ¥ GND. 3V3. SBWTCK #1 SBWTDIO 155 LaunchPad eZ-FET {155 5| ji%4% 3] MCT8315ZEVM (1
Ja L% EsI, sk 3-1 fE 3-4 fiR.

3. ¥ Micro-USB H 4% #:%] MSP430 LaunchPad f1 PC.
4. iy “Build Project” B#rEk CTRL + B , #ifRIIMIE TR . A FE , IWIEH G20 HH.
5. sy Debug Project UL B i1k , SR5H “Play” im0,
6. 1EILIEIRS1E , %M Code Composer Studio , WiFf Spy-Bi-Wire B2k , 3£ M MSP430 LaunchPad L T
Micro-USB Hi.4% .
& 3-1. 5F MSP430FR2355 #1742 H1 7% 11 Spy-Bi-Wire £
MSP430 LaunchPad™ ( eZ-FET ERIRE M ) (J101) MCT8315ZEVM 4 3|l Spy-Bi-Wire £k (J4)
GND GND
3V3 3.3V
SBWTDIO SBWTDIO
SBWTCK SBWTCK
& 3-4. MSP430 LaunchPad™ eZ-FET #4143 MCT8315ZEVM
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4 TEHR T
4.1 [FEE
4.1.1 MCT8315Z =i f£ R A3 HH ¥ AN LUK Bh 2%

Ensure minimal loop to PGND VCP
Cc1
VM 1pF
T 16V uL
J_CB —LC4 SEF AVDD & VM SW_BK | 4  SW _BUCK
10uF 100nF VM
100v | 100V f|3-|3V T 10 FB_BK |2 FB_BUCK
11 e AVDD
— — CPH 6 CPH OUTA
A > C5 5 11 OUTA
PGND AGND 47nF CPL OUTA OUTB
100v | CPL VCP_7 cP OUTB 12 ou?’l(JjTB
: 13 ouTC
If SPI Variant: ouTC
Pop. R13-R16 to connect SPI signals AVDD DSLEEP 17, SLEEP
DNP R17 to disconnect DIR pin DRVOFF 15 DRVOFF A 20 HPA
— FGOUT R9 21 HNA
If H/W Variant: 5.1k HNA |——
DNP R13-R16 to disconnect SPI signals ? :
Pop. R17 to connect DIR pin FGOUT 1 rG HPB ;i—:PN%
NFAULT 16 | oo HNB ==
24 HPC
AVDD AVDD :;E 25 HNC
PWM 32 PWM
ILIM = 1.65V to 1.33V
A1  OAto 4A Current Limit Rz BRAKE 31 | prake s
! : AGND
(Elfhlzo = SCLKSQ'I)VS’T_’;@E 28of SCLK/ADVANCE GND_BK -2
R18 ILIM 2OMI = SDO/MODE 6 SDI/SLEW 10 ==
€ = e SDO/MODE PGND AGND
10k STE H nSCS/DIR 29 _SCS/DIR PGND 14 —
DIR >
ILIM 30 33 AGND
ILIM Thermal_Pad
MCT8315Z0RRRYR —
= PGND
AGND
&l 4-1. MCT8315Z =#8H kB4 HH 7 ot Yk 2% IR B
18 MCT8315Z {4k ZHCUBL1 - DECEMBER 2023
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4.1.2 HIR
Reverse Polarity Protection
4.5-V to 35-V Operation D7 y
40V ABS MAX < 2 Q1 3 . R32 vcP
10.0k
BAS516,115 -
R33
10.0k -
Pi Filter
Connect to VM to vear — o 2
bypass RPP '|' VBAT il _BUK9D23-4UEX L4 VM M
w2 YIS R~ ?
8 2

37 1uH

o3 [ 6] _l*cia

o2 ——C15 —==C16 —=C17 C18 “T~330uF =/—C19=—C20 ——=C21 —=C22

1 100v | 0.1uF | 0.01uF inF | 0.01uF| o0.1uF | 100v

o 1uF 1uF

MOTOR_OUT
PGND

—t

o
[9)
b=
o

& 4-2. XHIE

SW_BUCK VBK
L1
? T VBK
SW_BUCK o Y'Y Y\

47uH
C6
1ov
22uF

: —
AGND

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

L2 - Inductor mode 22 uH (bottom)
R10 - Resistor mode

FB_BUCK NTL

Net-Tie

& 4-3. et E AR R E

.|||_.

bl
(9]
=z
o
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BBt XA

4.1.3 MCU #1

3v3_mcu W3_MCU MSP430FR2355
Signal Bank for connecting MSP430 + MCT8315Z =
-~ R ovee TesT/sowTox e MSP SBWTCK
@ @ @ @ @ Y oo sanal RET/NMI/SBWTDIO (o8 —MSP SBWTDIO/nRST
MSP_POT P1.1 P1,0/UCBOSTE/SMCLK/COMPO.0/A0/Veref+
P1.1/UCBOCLK/ACLK/OA0O/COMPO.1/A1 P4. O/UCA!STE/lSOTXD/lSORXD
- P1.2/UCBOSIMO/UCBOSDA/TBOTRG/OAQ-/A2/Veref- ICA1CLK
] [l (] [a1] 1 I | P 2/UCAIRRD VA SR sp v pi2
AGTND -= P1.4/UCAOSTE/TCK/A4 P4.3/UCA1TXD/UCA1SIMO/UCAITXD SP STE P;IA
= P1.5/UCAOCLK/TMS/OA10/AS P4.4/UCBISTE 5P CLK PAS
- P1.6/UCAORXD/UCAOSOMI/TBO.1/TDI/TCLK/OA1-/A6 4.5/UCB1CLK. 5P SIMO P46
ToMCT8315Z To MSP430FR2355 (except PWM_SEL) = P1.7/UCAOTXD/UCAOSIMO/TB0.2/TDO/OA1+/A7/VREF+ P4.6/UCB1SIMO/UCB1SDA SP_SOMI P4.7
6 TB1 1 outputs ?fWM MSP_PWM_P2.0 P2.0/TB1.1/COMP0.O FRAVE ST EEL = -
oL . e T — P s Eeb bl P2.1/TB1.2/COMP1.0 P5.0/TB2.1/MFM RX/A8 [
[ - 3 PS. i e
sE 8 s CERANIC RES 40000MHZ 39PF SHOD ISP LED1 P2 P2 3mBirm e
SIMO. ISP_SIMO_P4.6 - P2.4/COMPL.1 P5.3/TB2TRG/A11 E
o : St e use xour e26 p2s/comLe X
S| 3 S| 2.
o iy A im Sp roomess 2
- P3.0/MCLK P6.2/TB3.3 o
TSW-109-07-G-D Msp_nsLEep_p3.2 355] P3-1/0A20 Po.3/1B34 M0
il 1 BB RE S o s o
AGND AGND 3 Eg;;g’:gg( P6.6/TB3CLK
= P3.6/0A3- 7
Populate jumpers to communicate onboard MSPAIOFRZ35S (o the MCTS3152 ) p3.7/083+ ovss
or depopulate jumpers to use standalone MSP430 or MCT8315Z.
MSP430FR2355TPTR =
AGD
Micro USB Connector
3V3COM D4 3v3_Mcu
EEA 3V3COM
5V_USB 5V_USB 3V3COM U2 3V3COM
5V_UsB 13 2 SV_SEL 4 VCCIO
T — 1 VBUS 1051640001 P 3 SVCC 20 VCC
{—}1
al 2 MSP_TX_P4.2
120 ohm oM 2 17 19 ™0
cs D- B sV EXT —=| RESET
100nF DP 3 13 S5V_EXT ClO —=C11 9. Bsr = |
10V =1 b+ a7uF 100nF DSR DTR [
L D4, 1ov oV 11l &7 TS 2
AGND _|_—5 GND oscl osco (-2
AGND w RXD CBUSO g_
mll—\lfl— DP__ 1 CBUST |3~
b ﬁp USBDP CBUS2 e
5 —_— USBDM CBUS3 o
_— 3.3V_SELforMSP430 | H@® @ g CBUS4 =
= —— NC
AGND Jlal 3vacom 24| ¢
H 3V3EXT 10 | 565 25
USB ESD Protection T g 3v3 MCU —={ DCD AGND ==
us T T S w GND L
GND |18
SV_UsB 101 103 —g o 26, TEST onp 2
102 104 F=>——==
FT232RL
61 vee GNp |2 L
TPD4EO04DRYR AGND
AGND
&l 4-5. USB # UART JR# [
MSP430 Reset / Pushbutton
TX/RX LEDs Remove jumpers from eZ-FET to MSP430 on Launchpad.
3v3_Mcu 3v3 MCU Use jumpers to connect J4 to GND, 3V3,
SBWTDIO, and SBWTCK of MSP430 Launchpad.
R29
47k R30 R31
MSP_SBWTDIO/nRST 470 470 = 4
3V3_MCU AGND ; ™~
e
- - MSP_SBWTDIO/nRST 3 l @
C12 D5 N N MSP_SBWTCK 4 | o
« InF  LTST-C190KRKT RN LTST-C190GKT RN hd
16V Red « Green
MSP_LEDO_P2.2 MSP_LED1 P2.3
AGND
YEE -
&l 4-6. MCU 2 AR 2 K
20 MCT8315Z iF itk ZHCUBL1 - DECEMBER 2023
eI R

English Document: SNLU342
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBL1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBL1&partnum=MCT8315ZEVM
https://www.ti.com/lit/pdf/SNLU342

13 TEXAS
INSTRUMENTS

www.ti.com.cn

BBt XA

41.4 FHPRmE

Buck LED

VB

D1
NGreen

nFAULT LED VM LED
AVDD vM
D2 D3
!\\Red !\\Green
o o
R24 R25
1.0k 4.70k
nFAULT —
PGND

& 4-7. }R% LED FEE

Hardware Variant Resistors (use with MCT8315ZT/H only)

ADVANCE (Pin 28) SLEW (Pin 27) MODE (Pin 26)
A\LIQD AVDD AVDD MODE Type | Hall Config|  Modulation ASR and AAR Mode
Mode 1 Analog Hall| Asynchronous | ASR and AAR Disabled
Default: 0° Default: 200 Vius Default: Mode 6 Mode2 | Digital Hall | Asynchronous | ASR and AAR Disabled
SCLK/ADVANCE SDO/MODE
Mode 3 Analog Hall|  Synchronous ASR and AAR Disabled
Tied to AVDD: 30° Tied to AVDD: 200 V/us Tied to AVDD: Mode 7 Mode 4 Digital Hall | Synchronous | ASR and AAR Disabled
g . 22kQ to AVDD: Mode 6
?gg%czﬁx\?gljzgo gkznst% C\//u[;D 125Vius 100kQ to AVDD: Mode 5 Mode 5 Analog Hall|  Synchronous ASR and AAR Enabled
Hi-Z: 15° — Tied to AGND: 25 V/us — TFZ: Mode 4 . Mode 6 Digital Hall [ Synchronous | ASR and AAR Enabled
100kQ to AGND: 11 5 = 00kQ to AGND: Mode 3
A 22kQ to AGND: 4° AGND AGND  22kQto AGND:Mode2  Mode7 | Digital Hall| Synchronous | ASR and AAREnabled
Tied to AGND: 0 Tied to AGND: Mode 1
B 4-8. T 245 B [H A% R 2 1A
J1_3to J1_2: PWM sourced from MCU through POT control
AVDD AVDD AVDD J1_1to J1_2: PWM sourced externally PWM_MSP
P 3 MSP_PWM _P2.0 PWM_EXT
R1 R2 R3 P 2 PWM_SEL
10.0k 210.0k 10.0k 4 1 PWM_EXT
3 o BRAKE 3 o DIR 3 o DRVOFF J1
\o 2 | BRAKE \o 2 ] DIR DRVOFF
AVDD
o o o I
s1 $2 S3 Msp_poT P11 R% RS
R6 R7 R8 25k
10.0k [OAOk 10.0k 0
= = = AGND
AGND Add arrows on silk screens AGND AGND
~
&l 4-9. JF AN B R\ SR 2
Motor Output Hall Connections Grounding

18
3 outc
2 OUTB
1 _OUTA

MOTOR_OUT

Hall Power Select

HALL_PWR

HALL_EXT

HALL_PWR

HALL_PWR

~

R34
10.0k

AVDD

>
g

DD

R35
10.0k

R36
10.0k

HNC
Optional filtering caps
HPC

5 X

HNB

19
2
EES
J10
2
EE:
J11
2
EE;

A

o]

AGND

AGND

8
J9-1 t0 J9-2: External Hall Power ST HNC l 0
J9-3 to J9-2: Hall powered from > HPC 1 HPB = = = =
Buck on MCT8315Z Connector for | O- R AGND PGND  AGND PGND
(defaultis 5V) Hall sensors | © Hee
o L HNA
o f
HALL_PWR_SEL o L
1 HPA > (
AGND
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
K 4-10. EHERREE
- . N
ZHCUBL1 - DECEMBER 2023 MCT8315Z ¥ 141 Hk 21
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HPUR HNC HPC HNB HPB HNA HPA AGND
@ @ 3 Suftches 1 I 0
i 5 '
EiTaaetoon] HALL-PHR
* BRAKE * DIR * DRUOFFE T =
CadObad LA (O Lol Ol o7 (C) BTAICT, et % o ety opiove 831
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4.3 YIEHE . (BOM)
(A=2 18 i Sty BAERIS s
c1 1uF W7, Mg% , 1uF , 16V, +/-10% , X5R , 0603 |603 0603YD105KAT2A AVX
%, W%, 1uF , 6.3V, +/-10% , X7R,
c2 1uF ;EE‘(; Qﬁ;ﬁoii; 0603 ° 603 C0603C105K9RACAUTO Kemet
o, "‘ 723 BE /§ |
c3 10uF ;22’2 ;"10 % 100V WA X6S 1206 (4] |50 C3216X6S2A106K160AC TDK
%5, W%, 0.1uF , 100V , +/-10% , X7R ,
c4 0.1uF ;EE‘Z QB;EOT1 Q& “0603 ° 603 GCJ188R72A104KA01D MuRata
73 73 109,
c5 0.047pF i‘; ’ gsg; 0.047uF , 100V, +/-10%, 805 C2012X7R2A473K125AA TDK
3 42:3 1009,
C6 22uF :!;?6’ FIEL , 22uF , 10V, +-10% , X7R, 1206 GRM31CR71A226KE 15L MuRata
NS b _ 0,
c7 0.1uF ;%*2‘ Mg, 0.1uF, 10V, +/-10% , X5R , 402 C1005X5R1A104K050BA TDK
N 7 109
C8. C9. C11 0.1uF 2323063’ FIEE, 0.1 uF, 10V, #1-10% , XTR | 6hs C0603C104K8RACTU Kemet
2 2% _209
c10 4.7uF ?6;*3' MIE , 4.70F , 10V, +-20% , XTR,, 603 GRM188Z71A475ME15D MuRata
7%, % 1 F, 16V, +-10% , X7R
C12 1000pF i&‘ ¥ , 1000pF , 16V, +/-10% , " 1603 8.85012E+11 Waurth Elektronik
C13 1uF W2, B, 1uF , 50V, +/-10% , X7R , 0805 | 805 C0805C105K5RACTU Kemet
75, 4 F, 63V, +/-20% , AEC-Q2
c14 330uF ;E;; :f”H 330uF, 63V, +/-20% , AEC-Q200 |\, 1) o) 50mm ELXZ630ELL331MK20S Chemi-Con
73 2% 109
C15, C22 1uF :Ezﬁs‘ WEE . 1UF, 100V, +-10% , XTR , 1206 GRM31CR72A105KA01L MuRata
%%, % , 0.1uF , 100V , +/-10% , X7S ,
c16. C21 0.1uF ;EE‘Z Qﬁfo? 0 “0603 ° 603 CGA3E3X7S2A104K080AB | TDK
%%, B3% , 0.01uF , 100V , +/-10% , X7R ,
C17. C20 0.01uF ;E; Qﬁzﬁom . (‘;603 ° 603 CGA3E2X7R2A103K080AA | TDK
x4 F, 100V , +/-5% , X7R
c18. C19 1000pF i&‘ % , 1000pF , 100V, +-5% , * |603 06031C102JAT2A AVX
D1. D3 L, LED, £:ts , SMD LED_0805 LTST-C170KGKT Lite-On
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(A= ¥ E = PiBH ESpT = RERS fialb s
D2 1 AR LED , #I{5 , SMD 474 0805 LED LTST-C170KRKT Lite-On
S . -
D4 1 40V B, HARE, 40V, 0.75A, AEC-QIO0T, o 40g BAT165E6327HTSA1 Infineon Technologies
SOD-323
415 LED , 1.
D5 1 R LED , £I5 , SMD #LEL LED , 1.6mm x LTST-C190KRKT Lite-On
0.8mm x 0.8mm
D6 1 5t LED , 449 , SMD 1.6x0.8x0.8mm LTST-C190GKT Lite-On
D7 1 100V | g%, JF2% , 100V, 0.25A , SOD-523 SOD-523 BAS516,115 Nexperia
FID1. FID2. FID3 3 FEAERRIC . WA T B L e 22 K et ANiEH ANiE A&
AT | Sk | #A-40 x 1/4 | JBTE | KA
H1. H2. H3. H4 4 ;Tzlf RET, B, #4-40x 14, JRJL , CRIMAL| NY PMS 440 0025 PH B&F Fastener Supply
H5. H6. H7. H8 4 SR | 0.5"L #4-40 , JE 2 1902C Keystone
. Sullins Connector
J1. J3. J5. J13 4 B3 100mil , 3x1 , &, TH PBCO3SAAN PBCO3SAAN _
Solutions
Wil USB20 . MicroB 5 MiE  RIA, |+ USB 20, Micro
J2 1 SMJ; ’ 0 MICTO B, 9 AR RIA S B 5 4 fr® L 0.65mm [ 1051640001 Molex
i, RIA , SMT
J4 1 3k, 100mil , 4x1, 4, TH 4x1 Bk TSW-104-07-G-S Samtec
J6 1 B3, 100mil, 9x2 , B84 , TH ox2 3 TSW-109-07-G-D Samtec
J7. J8 2 S FHe , 5.08mm , 3x1, il , TH 3x1 5.08mm i1 ED120/3DS On-Shore Technology
. 3., 2 51, 100mil , Sullins Connector
J9. J10. J11 3 B3k, 100mil , 2x1, 4, TH #%, 2511, 100mi PECO2SAAN ,
() Solutions
J12 1 ik, 8x1, 3.5mm , TH 8x1 Ui OSTTE080161 On-Shore Technology
RS BEWG, BB L 47uH , 0.39A , 2.30 I _
L1 1 47uH B, R, Kb, 47u SMD , 2 52, Mk 3mm |0 128335470 Warth Elektronik
AEC-Q200 1 % , SMD X 3mm
R BREUARER | BRER L 3A L 1200
L3 1 R , BREMEK , A 603 BLM18SG121TZ1D MuRata
AEC-Q200 1 %% , SMD
EE R B8, 1uH , 18A, 0.003Q
L4 1 1uH LR L Bk, Bk u 8 0.003 11mm x 10mm SRP1038A-1R0M Bourns
AEC-Q200 1 % , SMD
FRa% 0. .
LBL1 1 iCB F8%: 0.650x0.200 |1y 14 453 40 Brady
o)
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(A= ¥ E = PiBH ERpSY = RFHE fialbesdii)
=] parar i
Q1 1 80V A, NPN, 80V, 1.5A , AEC-Q101, SOT-23 FMMT620TA Diodes Inc.
SOT-23
b ik 2%
Q2 1 N V4JH 40V 8A (Ta) 15W (To) FHIlE: SOT1220 BUK9D23-40EX Nexperia
DFN2020MD-6
R1. R2. R3. R6.
R7. R8. R32. 11 10.0k FLFA , 10.0k , 1% , 0.1W , 0603 603 RCO603FR-0710KL Yageo
R33. R34, R35.
R36
2‘2‘6‘; R17. R21. 4 0 B, 0, 5% , 0.1W , AEC-Q200 0 % , 0603 |603 ERJ-3GEYOR0OV Panasonic
R5 1 25k WO AL, 25kQ , 0.5W , TH 9.53mm x 8.89mm 3352T-1-253LF Bourns
9 - g
R9. R12 2 5.1k (E)Eei‘ 5.1k, 5%, 01W, AEC-Q2000 5, |04 CRCWO06035K10JNEA Vishay-Dale
R11 1 51.1k HIBH , 51.1k , 1% , 0.1W , 0603 603 RCO0B603FR-0751K1L Yageo
Q = N T i 2
R18 ] 10k 10kQ | 0.5W , 1/2W 5L , #5HLfLd | T | PTM_PTH_8MMO_OMMS | . . . Bourns
PR 3
R19 1 41.2k HFH , 41.2kQ , 1% , 0.1W , 0603 603 RCO0B603FR-0741K2L Yageo
0 - 7
R22 1 22.0k B, 22,0k, 1% , 0.1W, AEC-Q2000 %, | 5 ERJ-3EKF2202V Panasonic
0603
R23 1 330 HiFH | 330 , 1% , 0.1W , 0603 603 RCO0603FR-07330RL Yageo
R24 1 1.0k HiFH , 1.0k , 5% , 0.1W , 0603 603 RC0603JR-071KL Yageo
R25 1 4.70k HiBH , 4.70k , 0.1% , 0.1W , 0603 603 RT0603BRDO74K7L Yageo America
R29 1 47k HIFA , 47k , 5% , 0.1W , 0603 603 RC0603JR-0747KL E (Yageo)
R30. R31 2 470 HiFH |, 470 , 5% , 0.1W , 0603 603 RC0603JR-07470RL Yageo
o, - g
R37 1 0 :Ez[;ﬂs‘ 0.5%,025W, AEC-Q2000 %, 1206 RCA12060000ZSEA Vishay-Dale
6.8mm x 23.1mm x
S1,S2,S3 3 FF3% , Ui , SPDT 0.4VA 28V 8.8mm B12AP NKK 38 bl
S4 1 FF% , fidEst , SPST, 12V, SMD SMD , 6mm x 3.9mm 4.34121E+11 Wurth Elektronik
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A5 HE iz UL HESHE BERS fialbeais]
SH-J1. SH-J2. SH-
J3. SH-J4. SH-
J5. SH-J6. SH-
J7. SH-J8. SH-
16 1x2 Sries , 100mil , 4, Vinkers SNT-100-BK-G Samtec
J9. SH-J10. SH- ﬁlfﬁ:%& | !E&*é% L& ﬁ/}m%ﬁ
J11. SH-J12. SH-
J13. SH-J14. SH-
J15. SH-J16
TP1. TP2. TP3.
TP4. TP5. TP11.
TP12. TP21. 13 TR, W, A, TH A IR A 5002 Keystone Electronics
TP22. TP28.
TP29. TP30. TP31
TP6. TP7. TP8.
TP9. TP10.
TP13. TP14. 12 e, A, a4t , TH RN GLb I reE 5000 Keystone Electronics
TP23. TP27.
TP32. TP33. TP34
TP15. TP16 2 MRS, B, a6, TH FANEIN - SIVH 7 Way 5005 Keystone Electronics
TP17. TP24.
4 WA A, | ,TH AL S 5001 Keystone Electronics
TPo5. TP26 MR, s, B ORI y
B N Ak, 10.16mm [A] .
TP18. TP19. TP20 3 1 mm AE4 555 4% , 10.16mm [A)E , TH P TH’Q D3082-05 Harwin
u1 1 MCT8315Z0HRRYR WQFN32 MCT8315Z0HRRYR TEMAEE (T1)
u2 1 USB #5117 UART , SSOP28 SSOP28 FT232RL FTDI
&P T e AR L1 4 3858 ESD {74755
u3 1 BT I BRSO 4 i RIS DRY0006A TPD4E004DRYR IHACEE (T1)
DRYO0006A (USON-6)
™ gy o 2| B AN
U4 ] CPU16 MSP430™ FRAM ##%#1%% IC 16 fr LOFP48 MSP430FR2355TPTR O (T
24MHz 32KB (32K x 8) FRAM 48-LQFP (7x7)
o o _ p
Y1 1 fl\i’i% » 4MHz , 39pF , AEC-Q200 15 , 4.5x1.2x2mm CSTCR4MO0G55B-R0 MuRata
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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 B bR N 5% B BT & B .
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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.
Tl 33 H B BT RER M E M H AR T RS & .
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