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USB to PC Reset
MSPMO0G3507 reset

XDS110 onboard debug probe
Enables debugging and
programming as well as <

communication to the PC. The

XDS110 can also provide power
to the target MCU.

EnergyTrace Technology

> Real-time power consumption and
state updates from the MSPM0G3507

MCU viewable in the EnergyTrace GUI

L «— Button/Switch S2

Jumper Isolation Block J101

= Power (GND, 5V, and 3V3)
‘ = Back-channel UART to the PC (RXD, TXD)
SW1 Select = SWD (SWDIO, SWCLK)
= BSL
40-pin BoosterPack plug-in UART to BP/XDS selection
module connector (J1-J4)

I MSPMOG3507

SW2 Select

Thermistor = . B Analog Power I
OPA2365 = ! ! . . l QEl interface

MSPMO0G3507 pinout
extension block

RGB LED ‘ Light sensor
LED Pullup voltage selection
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VCORE
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& 2-3. LQFP64 5] 1) (
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XDS110 ET i 424 T 5 MM “ R MiliE” UART-over-USB %4 |, X7E SR AEw scH |, IE B A T80
5 PC i#Tid 5. BELZHMER , iES T 2.3.4.

2.3.3 JHIARE B B Eh 26 5

FIFBZk J101 4L (I RE B Bk B | 7 aT LUZE R BT . XDS110-ET 4533 A MSPM0G3507 H AR (S5 . XA
#5 XDS110-ET SWD 155 . N UART 155 L A% 3.3V 1 5V Hij .

USB Connector

Pin Extension Header

- ) ———""~""F—~"~"~"~"~"~"~"~"~"~"¥~"¥~"¥“~"¥“~"“~"—=~"—~"—— 1
I usB |
| |
| |
| |
| L[~ out | |
- LDO XDS110-ET I
w Debug Probe
e MCU :
@
ol !
x : EnergyTrace :
| — |
: XDS110 :
| Debug |
| Out |
Lo__1_ oS ]
| Isolation |
| A |
5-V Powe T I
: wer External |
| < Debug |
| _ In |
| 3.3-V |
| Power To XDS |
B | = \i o |
2 S 08P [ UART ] |
i 3 Application Header|  path 3 |
N T UARTO T
| x x |
v O O
I & © |
o o o
g 5 5 !
[ 2 ] |
(20 o o |
= @ MSPM0G3507 o |
Target MCU |
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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Wi b R IR A

o SEAERR XDSMO-ET ARIREN 152, DASEIL SR FE H bR Th 2R &

+ P XDS110-ET FH prig 2 (8111 3.3V F1 5V ThR i

o FECHFR MCU 51, H-FERARERA AN UART @15 LAA ) HAl H 1

o 2 XDS110-ET HIgufER UART #2110, T H FHEk MCU LLAMYZR1F .
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2.3.4 \2HF ( Bz yiEE ) UART

2% FiEIE UART "ISEELE USB EHLEEATERE ( AE T HARN AL EIhRE ) o KA AP ARE LM | m
Hizfedeft 5 PC EALMBEATEERIEE. XA U TES LaunchPad JF R EMEER) PC LAV R - 5t
(GUI) FHHAh AL .

K& 2-5 fon T R IAEIE UART [iEE. UARTO ( PA10. PA11) B/ UART 2 AidiE , BARE g 423k J21 A
J22 bR E

EENLI , 24 LaunchPad FF R EMHAE ENL EFEITAZENT |, A s— N TR A R A8 E UART 52 HL COM i
Mo &v DU AL 5 COM i EE PC MAFERT (B4 Hyperterminal B¢ Docklight 5525 N HFE T ) k4T
iz 355 B s SRR PG, P& ZER BT R A8 IE ) COM i . fE18 F Windows #:4FE #4111 PC
b, WA E AR T LR B .

A 2-6. R EHEBRF KN K AEE UART

Sz [a)iEiE UART J& “XDS110 Class Application/User UART” 11, LI | & 2-6 &8 7 COM14 | {HiZ M w]
R EML PC 1. 5 T IEAAE) COM i H f5 |, iEMRHE SCRAE EAUS PR E Zom . RS, F P AT DA T i
IG5 EVLEAT IR .

75 H A% MSPMOG3507 fil] , Js [l il i %42 5] UARTO f5it. XDS110-ET BA7 nIELE I FE%R 5 it , PC M HFE
FE B AP R R 55 b 51 UARTO e B A 4 2 A0 [

2.3.5 /5 BV ERECE B8 XDST10-ET

Y2 A A A CE BRSNS ERIRE | IF B A 880t XDS110-ET WiRiE4E Skt MSPMO H A% MCU #4748
XA DLE T BE B e J101 FlEREs U103 E Bk sk seBl. AR R AR fRT 81 | JF HEad J103 SRt se B
JTAG Vil
P7 R J101 FRE e A58 JTAG 15 5 k4 , 45 NRST. SWDIO #il SWCLK.
BT Arm ERIREHE A 103,
a. J103 ff4 Cortex-M iiiE# 25 51 H ) Arm Cortex R IEE 28 it .
3. K USB HiJ4fi A LaunchPad JI R &M, B i FIANE R o E AR .
a. WIRA USB HJE |, iEHIfR 3V3 Al GND 2 A fBk 2k B iE+%
b. AR IREAIRAE IR | VCC 51 A& B R 5] B
c. XN LaunchPad FFREMHMHENELZELE , IS 2.4

N —
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2.3.6 ¥ XDS110-ET i ZREFHH T/ H

LaunchPad Jf & E M 1) XDS110-ET iR RE 7T LLE R 2K 240 Arm Cortex-M 254, TiAMUE R E H bx
MSPMO0G3507 #3ff. ZIhRER@ET J102 10 511 Cortex-M JTAG #8841 10 5| IS5 Se . $2:3L J102 54
Arm Cortex-M Arm #xifE |, Aid , 518 1 AR H BN 5] . XDS110-ET 1t 3.3V JTAG 55 . MREFTFER
—ANEEECS | RS AR P R gk e UTAG 5 5 K. R4 | kLR JP102 J5 , AT LLA XDS110-
ET K15 3.3V iR H . X3 XDS1M10-ET nf L@t 51 1 LA 3.3V R RANE H b fiE . XA H bRk 474
TRl , EnergyTrace ZhREATTH

1. PRk J101 PR & H A 22 JTAG 5 1Bk4k , @45 RST. TMS. TCK. TDO #1 TDlI.
2. %10 SIEZERE N J102 HIER RSN HAr. J102 #74 Cortex-M iR 2% 1 51 1 1) Arm Cortex iiiRi%

FEasbriE .
3. ¥ USB HLJE#H A LaunchPad JF & EM: , s i H AT RIEAERMLHE .. JTAG HF{Ch 3.3V,
2.3.7 #BEAF1E
2.3.7.1 Bi& 4Msps HIEEE SR

MSPMO G R A& F 4 — AN E % Eik 4Msps [ E# ADC i, 8T # B Gl ADC L RE , LaunchPad
SRS — NSNS OPA. Z4h i OPA W /RS M &3 B TINS5 BN E ADC Bk | iZ88F RISk
PlEiE 4Msps [

EZMAEICT |, LaunchPad E4-BRAE ADC % N\ iEiE A3 OPA2365 ( 121K 2-7 ) . OPA2365 WA 2
A~ OPA | FHRMLANETCIR S BT 2 I SZ R - H € X OPA I E .

ADC Input with Active Buffer

R68 _ o R69
R70 R71 " DN 0
" DNC 0
3.3W =
= GND
GND
4 R72 825 4DC04 TIMA2-FAL
Pl 1 R73 100
C.\ 1 PB25 > WO U2B CA7
Z U2A OPA2365AIDR 82pF
5-1814832-1 OPA2365AIDR
= GND GND
—_— GND
— . R74
GND DNC
Default OPA2365 1s populated for the ADC input test
If OPA2365 1s NOT used, R72 need to be taked off and R74 0-ohm to be populated

& 2-7. 58 OPA FLB

XFE SN, ATEUE P AR 2258 R4 A R PR M 75 0 mT U P AR 30 10 5 B Jedze Sk I
OPA i\

OPA it 4% 5] ADCO.4 i , /RIS A Bh TP i ADC 1ERE.
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2.3.7.2 $Ea ke

LaunchPad E 4 —A4~ 10k Mg HfE (PTC) , Bl TMP6131. Kl 2-8 J&7/x | Hil. PTC KHEAH 10kQ
10ppm b4y AP ERACONEC B . Bk PR BOAGI B (1-2 A28 ) M2 B H % HF] ADC. R | =
TN B B R Z) Y 1.6V

ALK b BEE N 2-3 f1 B, BLACVF OPA SERERIFAECH P . W] DUIER BPHE N #0K OPA i 342 % 11 OPA i
To IXFE, OPA #inl LRV BRI Z2 s , JFAE A E0ER 2] ADC JBIE AT RAE . WIS ZEA1 A L s At
i BLECIEDE , 75 B2 8] 2-8 TR I TC R AR

it
BRSO T A 2256 5 OPA SRIBKIK FL A S AR BHL A 46 o X AE A5 ] RERS L3 TR R AR, AT 2 45 i
i

A1 OPA FITCIRMZSHT |, % WA E &5 5 LaunchPad B4 R H A5 IR A vhoe | B e 5] 43
LAZ D) REEAT 2 R T o

Thermistor Circuit
Connect J27.1 & J27.2 to enable Thermistor to ADC

Connect J27.2 & J27.3 to enable Thermistor to GMAMP

J9
PB24 ADC0.5 COMP1-IN1+ 0.1%
10 ppm/C

V_Temperature

|QQI|

¢ RT1
TMP6131DECT

$R57

30 —

GPAMP can work in Buffer mode or Amplify mode via change R57, R61, R66, R67, C46

GPAMP Test Circuit

This GPAMP can used in Thermistor or Motor Control(3 ISEN algrithom)

PA26 _OPADQ-INO+_GPAMP-IN+_ COMPO-INO+

3V3|——w-§%‘i—
| ... R67 | PA18 OPA1-IN+ ADC13 GPAMP-IN-
GO [—wpi—e—TR 10 O ARTLD GONEN ..o

MCU built-in GPAMP

R66, R67 1s voltage bias for GPAMP, 100-300mV

&l 2-8. AR FE R %
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2.3.7.3 YLK

I L AR 2-9 R IORCE. | R BRI EIR AL T AU RS B . i PR AT MSPMO Z A1 BRIA
COBEBRE S , DIOEH — AR A T iz e W AR BRI LUK FL A B T L2 41, LAE MSPMO 3%
Fn] F T AR PR H 8

Light Sensor Circuit

PA22 OFAQ-OUT_ADCO.7_GPAMP-OUT_COMNP2-INO+

4| —

L Lai
——C5 3237M
1pF
PAZ7_OPAD-INO-_COMPO-INO-_TIMA2_FAL
odf—
52 L 3 |
R
Ao

PA26_OPAD-INO+_GPAMP-IN+_COMPO-INO+

| —

JSM

&l 2-9. Yufe/Ras HLBE

%L B R R B B E (1) MSPMO (¥ P93 OPA #5BCE A | LALKZh FL % . OPA % 78 Py 3 BN A T REER)
ADC ifliHi .

2.4 B

BHUE RN St TR AR XDS110-ET BLK 4 Ek BoosterPack ffi 1 B F 4 Fft

2.4.1 XDS110-ET USB H#

BN LA Ty 222 8T XDS110-ET Hik#s M\ USB #4774 . X Fh7 Eml ) USB #24L 5V B |, I Hiknl
ZEYRHIAY R 3.3V LUH T XDS110-ET 1247 L &% LaunchPad E4: 1 HErll. XDS110-ET $24E 1 o 5 Bk £k
J101 A7l BESLPl 3.3V HYE |, iEf PO B ERETE J101 3V3 Ui 1 b

2.5 A5 ELYREAT BoosterPack faEf4 AR bk

HL AR LA 5k I, A BB (LA s . SR ANES R | NGB ST 84 HLR IS 1T Ve . MSPMO0G3507 1) 1.
fEH RN 1.62V £ 3.6V. Wi T REL(EE , 152 MSPM0G3507 %% .
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2.6 JII & MSPMO MCU ffEE R #%

BLH 5 FH R & MSP430FR2355 MCU ¥ FELIALTHAE | 158 J101 BhLkFE 2 H b1

3V3 kL. WA R IR LS H AR AR RE R AU LA AT (TS BoosterPack i AR HL i 44 T FE 1) FLIAL
F R EACIOFE | TE IR NP IR

1. %K J101 PRy 3V3 Bhek | JH7EiZbksk FiE — PR E.

2. NiFERERAEIE UART AUE(TER 5] MSPMOG3507 (1 HLIEK AT BEXT HL J Vi R A (R S . 2% R 70 B 20 Bk 4 B
TR IX S SRR R | B F D AR e AN 2 R R R FEIRRE T
a. IR 2-1 BRZRHL s Wi T AN b BRI Bk R . Rl an AN B FA FE FH B OPA2365 HLES |, T A4

A0l FE IR B 2 13,

3. Mk MSPM0G3507 i fAa i Aadt . X &5 A BDEXFINEREFE. A V0 #aH#TIR3) , ik
FEHN , W /O $r Bk R 4 P B H T

4. JHEPAT HER.

5 WEHER. Hiod , WURERBIES , WXEDEKER e g R, SRS T TINESERER.

EnergyTrace i AL ] F T LU A& Fb v L HH 26 I B8 47 Mo oAb e FE14: BE
2.7 THB}
[ 2k b ) N ESIN Bh 22 A MSPMOG3507 it Ah R sk o

* Y1 :32.768kHz 12.5pF fnffk
* Y2 :40MHz 12.5pF fmffk

PR SYSOSC RN 32MHz ( ¥5/% N 2.5% ) « A TR EE KR , %7E ROSC 51 %R —4 0.1% MH
FH. BRIAMESL R , MCLK B 32MHz SYSOSC Jyii. CPUCLK 78 RUN #:ixX F B4 0L MCLK Ay | 78 HAle T
AR RIDFERHE (ULPCLK) AT L MCLK il , JFilid it & 76 RUN F1 SLEEP X NG . £ <t Bhin i 8 £
HAE R , 62 M MSPMO G %%l 80MHz f#75## 6 K224 F M WEE 2.3 15 i1 #1#5e (CKM).

2.8 BoosterPack ifHZEHHE| A E

LaunchPad Jf & &/+i&1& 40 51 LaunchPad & &4 5] IHEES bR . ST TV ARG S, Bl EEH
BhszE LaunchPad J1 & &5 BoosterPack Jfi 455 2 1] i 3 25 1

BAR KL BoosterPack ST & 1ZbrdE , EE AT S FriE. MSPMO0G3507 LaunchPad &k B4 %%
B F5 & bR 40 514 BoosterPack it A5iHe . 1% BoosterPack ffi {5 e (1) 2884 7T ol BT 43 & A WA AR HH 1%
ik 5 MSPM0G3507 LaunchPad TR B4 | & F#i% BoosterPack ffifF 1k (1) JE ¥ E 5 LaunchPad
FEREMHATHE , DR i51IC , A AT DUE I E B A 3 2 MSPMOG3507 #4151 i o) e fic B ok
RV IR o
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HEr b

ADCO0.2

3V3
PA25

UART_RX PB23/PA9"

UART_TX

ADC0.5

© | ||~ o o | [ (o |l=

PA8
PA26
PB24

PB9
PA27

PB2

PB3

3 BB

ADC1.6
ADCO.7
ADC1.5
ADC1.3
ADC0.3
ADC1.2
ADC1.1/ADC1.3" PA16/PA18"

DAC_OUT

& 2-10. LaunchPad JF k&% BoosterPack {4 g% 5| IHEF

PB19
PA22
PB18
PA18
PA24
PA17

PA15

* Texas INSTRUMENTS

HoRA B E 2 HME R | 52 MSPMO SDK XY,

PA31
PB20
PB13
PA10
PA11
PA12
PA13

* Connection to LaunchPad kit connector determined by header J14 or J15
1

20

19

18

17

16

15

14

13

12

1

40

39

38

37

36

35

34

33

32

31
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4 BIR
4.1 ERIFRHFE

BIRAT UM R SR g R S A G It (H2 an R T &35 (41 Code Composer Studio IDE (CCS) 54,
IAR Embedded Workbench IDE ) TV CHF: , AT AR T AR 3E T 56 2 1k .

411 Tl HFKXTH
T 3T = AT & T E TRV 7] MSPMO_SDK A 2 Fl3E T /44 () IDE.
4.1.2 Tl ZBHIEH S

Tl Resource Explorer Cloud #2ft 7 —4~ Web 5t1i , FT%% MSPWare H (17l PEFISCRY | 175K SO
#HANAMIKS . SLRIYT A TI Resource Explorer Cloud , Mik>A dev.ti.com.

4.1.3 Code Composer Studio Cloud

Code Composer Studio Cloud (CCS Cloud) &%+ M%) IDE , 2R P Puis A LaunchPad TR EF A1 4
B MEAAN . O PR R, R ERE R LaunchPad JFREM4RIAHF4E. AT A
MSPWare # {41 Energia H1# K BRI Fdt ik , Bl LA AT R HFEF . CCS Cloud 2R IIfE |, i
WPATIE ] W AR

HxELEE | i3 CCS Cloud #1 CCS Desktop [5¢ ¥ H#5
BIZ3)5 i) dev.ti.com , T fi# Code Composer Studio Cloud.
4.1.4 Code Composer Studio IDE

Code Composer Studio Desktop /& —Fh &l ST KA EE |, SCRF TI 5 i g8 Al ik A UG B8 7= 2 A
Code Composer Studio & —# & T &K F iR ik AxUS 1) TR . Code Composer Studio 7 H T AL
C/C++ Zrids. WIS gmiEA . TREMENET. HaE. MR s LLAR 2 HAhThag.

LA K CCS B EMAF M 15/ , ViR CCS TH I .

R CCS v B E A, JH3) CCS FHiE#: TI/EX Bt , f£H “Project > Import Existing CCS Eclipse
Project” . #5[H4 & main.c (57 75 s TRE H %

4.2 MSPMO SDK #1 Tl Resource Explorer

Tl Resource Explorer s& 3£l fE CCS i TH |, F W% A I ¥ it % Tl Resource Explorer 7] #5 B
B PO IR B AT %5 . Tl Resource Explorer A14VH 7, 8 THEKRBIETEWMENE , AFSE—T
RUFPE A TR AN B TAEX

Tl Resource Explorer Cloud #& Tl =/ kK T.H2 — , 5 CCS Cloud % £ ME . ARELER | ESHT
412,
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4.3 MSPM0G3507 MCU

4.3.1 B
FATHRME 747k MSPMOG3507 #2515 . X T84 MSP &1 , UL H LG I3 4-1 Fior.
£ 4-1. BTN
B %+ MSPMOL1306 BB
; A e 0t BRI BEE L, G4 A B
21F R TRM MSPMO G 77/ 80MHz JFs 18K 2% TFH SN e e, ADC 2
MSPMOG350x A7 CAN-FD #1791 415 5151 4
e TS AR B MSPMOG310x A% CAN-FD 11117 515 5 115445 98Pl A BRI SR T S
#* MSPMOG150x /i #1551 4% B
MSPMOL110x JE 7 15 5 #5145

4.3.2 MSPMO0G3507 (/374

MSPMO_SDK f — i i) C /nfil , s 7 Wl fE MSPMOG3507 MCU b I E4 M. B4 MSP T4 284
H#A —2H F Wﬁ%ﬂﬂ Ja B LRSS T A B | X SRR AR U RS A

4.4 HXEIFE
4.4.1 TI E2E™ 145
IH1E e2e.ticom I RIBIE. IRERARWBRIZ SR , 7 LUK ) @&k AR 24X !
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S

5 RHEE

Current Measurement Jumper

40

MSP1

—C1 —=C2
10uF_J 0.1uF

RESET Button R2

Unpopulate J13toenable MCU power consumption measure

BSL Invoke Button

USER Button

S2
PB21 3 4

Power Headers

+5V J11 3v3

PA10_UARTO-TX_XDS
PA10 UARTO-TX
PA10_UARTO-TX BP

PA11_UARTO-RX_XDS
PAT1_UARTO-RX
PAT1_UARTO-RX BP

32

VDD

|

7|
@l
=i

VCORE
RST

PAD

PA2/ROSC

PA3/LFXIN

PA4/LFXOUT

PA6/HFXOUT
PA7

PAS

PA9

o o en oo | [ | s [ L oo oo

PA10

PAL1

PA12/CAN_TX
PA13/CAN_RX

PA14

Cc6
0.01uF
GND

3
T_ADC1.1

PA15/A1_0

i ADCT

PA16/A1_1

2
+ ADC1.3_GPAMP-IN-

PA17/A1_2

PA18/A1_3

PA19/SWDIO

A21_VE

PA20/SWCLK

GND

PA21/A1_7/VREF-

2 REF-

PA22 OPAQ-OUT_ADCO.7_GPAMP-OUT_COMPZ-INO*
P REF+

2

PA22/A0_7
PA23/VREF+

PAQ-INT-_ ADCO.3

PA24/A0_3

PAQ-INO+_GPAMP-IN+ COMPO-INO+

PA25/A0_2
PA26/A0_1/CAN_TX

Of
OPAQ-IN1+ ADCO0.2
Of

PAO-INO- COMPO-INO-_TIMA2 FAL

PA27/A0_0/CAN_RX

JE“ T

PA29

GND

PA30

Please keep R3, C8 close to MCU pin PBO_SPI1-CS2

PA31

i o [on on o fen s |

]

2l
fa]
=
Is]

TIMAT-FAL

TIMG1-CO

UART2-RX_TIMG1-C1

ol 0[5 o[ 0[v| |

ADC1.4_SPI1-CS1

ADCT.5

PB17/A1_4

OPA1-IN+_ADC1.6

PB18/A1_S

_PB20_TIMAO-C2

PB19/A1_6

PB21

PB20/A0_6

PB21

TpB22
PB23_TIMAO-FAL

PB22

PB24_ADC0.5_COMPT-INT+

PB23

PB25_ADC0.4_TIMA2-FAL

PB24/A0_5

PB26

PB25/A0_4

TPB27

I [ [ o o o o Lo o Jos o

PB26

Isolation Resistors for Critical Signals

To Pin Headers To MCU Pins
SC

BAL e PAJROSC

PA3- e PA3_LFXIN

PAd:  wmll . PA4 LFXOUT

PAS s PAS HFXIN

PAG- s __PAB_HFXOUT

PA21- s __PA21 VREF-

PA23- e __PA23 VREF+

PA18- _ R23 PA18_OPA1-IN+_ADC1.3_GPAMP-IN-

PB27

MSPM0G3507SPM

Light Sensor Circuit
PA22 OPAO-OUT_ADCO.7_GPAMP-OUT_COMP2-INO+

J16 R1
2.37M

[ 2
PA27_OPAQ-INO- COMPO-INO- TIMA2 FAL 47pF

-

o
D1
\}‘ZXVEMDM]DXUI

PA26_OPAO-INO+_GPAMP-IN+ COMPO-INO+

J18

LEDs

Red 3v3
=N LED1
PAQ R4 2 K 1
470 "

¥
BR1111C-TR

ED2
i

R5 4
220

) 4

J7

1

2
I

hY

R6 5
330

» 4

Q
N

R7_6
330

3

y

y

9337/R6GHBHC-A01/2T

ROSC

PA2 ROSC R8 100k

0.1%

G
Please keepR8 close toMCU pin

LFXT(32768Hz)
PA3 LFXIN c9
22pF

PA4_LFXOUT

Crystals

PAG6_HFXOU,

HFXT (40MHz)

I =

PAS JIFXIN 270

5V and 3.3V Pullup for Open-Drain |10s

2-1:Pullupto 3.3V 2-3:Pullupto5V

19 +!
3lg Ri2 T

PAO- 2 27K
1

PAQ R13

1
C12
18pF

LT

GND
GND

Y2

2

e
-

C10
18pF

i
GND

[lT“
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Thermistor Circuit
§ Connect J27.1 & J27.2 to enable Thermistor to ADC
Boosterpack Con nectors RC Filter for DAC Output 3.3vM
Connect J27.2 & J27.3 to cnable Thermistor to GMAMP
PA15 DAC-OUT . R55, PA15- DAC-OUT
0 J9 5¢
1 PB24_ ADCO.5 COMP1-INT+  0.1% 3100k
3v3 +5V , 12 0 ppm/C.
1103 ><—||| GND 3 V_Temperature
Pin Selection for J1.pin3
VSENVM 1 o RT1
PA25 OPAO-IN1+ ADCO.2 33V e Im TMP6131DECT
Analog_In GND | GND
nFAULT LP UART RX Analog, In |23 PB19- ADC16 1"
T ] P UART X oo [[24_PA22— ADCO.7 Motor Phase Voltage
INOY_GPAMP-INT COMPO-INOY 5 | ™'~ Moo [(25_PB18- ADCLS RS7
N e ool o9 [[26_R58, 0 __PATE OPAT-ING ADCT.3 GPAMPIN: )
CK. e Analog oS e PA2AYABC0.3 J15 Motor Phase Current
N0~ COMPO-INO- TIMAZ FAL P PR e PAT7—_ADC1.2 3
CL ; nalog_ln/28_SCLK 2 12/3 ISEN algorithm
o o] '2c_scL Analog_Out/I2S_SDout AT DAC-OUT e &
12C_SDA Analog_Out2S_SDin GPAMP can work in Buffer mode or Amplify mode via change R57, R61, R66, R67, C46
SQ-110-03-TD PA16 OPA1-OUT ADC1.1 - ‘ )
Pin Selection for J3.pin29
J15 is to flexibly adopt 1 ISEN algorithm, 2 ISENs algorithm and 3 ISENS algorithm
Some DRV BP the ISENA/B/C is 26 27 28, some is 27 28 29 o
GPAMP Test Circuit
2104
D This GPAMP can used in Thermistor or Motor Control(3 ISEN algrithom)
PB4_TIMA1-CO 40
PB1_TIMAT-C1 39| Pano! - BT2_TIMAO-C2 TIMA1-FAL HALL-A or SPI
PAZE TIMAZ CO__38 | pWieRio | i B17 ADC1.4_SPH-CST HALL-B or SPI PA26_OPAO-INO+ GPAMP-IN+_COMPO-INO+
6*PWM PA3TTIMAZ CT___37 ] LvWeRio | o B15 UARTZ-TX_TIMG1-CO
PB20_TIMAO-C2
P TIMAS o2 Timer_Cap/GPIO | RST RS SpI 3V3—=
\
LINTX O R62 PATO UARTOTX BP 34 | (mer-CopIGPIO e PII-POCI =PI anoll PA18_OPA1-IN+ ADC1.3 GPAMP-IN-
LINRX 0 R63 PATT_UARTO-RX BP 33 | coi0 ) Pl oeapo ! SSHALL-C or SPI Iy
CAN/LIN CANTX 0w R64 PAT2_CAN-TX peir SPICSIGPIO ! =PI MCU built-in GPAMP
CANRX R65 PA13 CAN-RX 31 apior oS T2-RX_TIMGT-CT
SSGT10037D 1—><
PA22 OPA0-OUT ADCO.7_GPAMP-QUT_COMPZINO+
R66, R67 is voltage bias for GPAMP, 100-300mV
Pin headers at the Low Side of the Board ADC Input with Active Buffer
QEl Interface
R69
PA29_TIMG10_CO
3v3 PA30_TIMG10 C1
PB14_TIMG10_IDX
L
= HTSW-105-07-G-S R72, B25 ADCO.4_ TIMAZ-FAL
GND T00 A
PA19, PA20 are SWDIO, SWDCLK for debug/programming interface. They are on J101.pinl4, pin16 PB25- u2B c47
U2A OPA2365AIDR 82pF
OPA2365AIDR
= GND GiD
GiD
PBS GND i i
PBIT_TIMGO-CT Default OPA2365 is populated for the ADC input test;
PB2Z LINRX IFOPA2365 is NOT used, R72 need to be taked off and R74 0-ohm to be populated;
PB25
PA
I | = +5V 3v3
GND 23 J25 924 N
27 [$doon P J26 2 T 2 T 2 RC Filter for ADC Input
61301021121 PBCO3DAAN 1 1 1
004 p PB18- ADC15,,, R7§ R76 PB18 ADC15 PB19- ADC16 ., R7], R78 PB19_OPA1-IN+ ADC1.6
907200122 90120-0122  90720-0122] _ 0 L 0 0 0
B B oo ><—||I'GND ><—|||'GND
pB27 PA23-
PB26 1
PB23 TIMAOFAL CLK-OUT LINTX PA24- ADCO3 ,,, R7Q R8O PA24_OPAO-IN1- ADCO3  PA17- ADC12 ,,, R8} R82 PA17_OPA1-IN- ADC1.2
PB21 - 0 0 0 0
PB10_TIMGO.CO - L>< |1 eND L><—“|-GND
PA22- ADCO7 ,, RS; R84 PA22_OPAQ-OUT_ADC0.7_GPAMP-OUT_COMP2INO+
[ 0
—|I|-GND
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DS1A DS18
XDS RXD 33, 81
XDS XD 3] g:? PKO i — — 82 ] ::(1)
XDS TCK SWOCLK 35, pny e [og XDS_GND e [
XD S _SWDIO 3 PA3 P2 |20 R24 3R25 2$R26 841 b3
ZDs _TDO SWO 3Ll Pasa PK3 fa2l— 1Ok FLOk IOk —585] pLa
XDS TDI 3 63 8
XDS RESET OUT 01| tno O 7 XDS DP o] pro o DCDCIO0
4%3 61 XDS DM 93 DCDCIOT
xDs vBus __ R28 Ry Fre oo IRL 5221 1 DCDCRST DCDCRST sy
9 17 7
o XDS_ID PBO S VCCEN MO e DCDCTEST
C13 9] pa1 P fad8 VCCEN2 77} pyq pa4 |92
0.1uF —e{ P2 Put fat— —5d pm2 DCDCTESToy g
%’D PB3 . —De P PPO ¢%
—121) ppa PHO [a22— — e pma PPt fodld
XDS_GND REF TARGET VCC ~7201| poe Pt [ — i sy e
PH2 fadl — —22{ pms PP3 [l
_’\C;é—qg@)b PCO/TCKISWCLK PH3 (22— [ PP4 ¢%
IS 99, 106
] s8] pOTMSISWDIO U HOSTSCL 107 ono 55 | o
DO 97! pcampoiswo PG1 (<22 HOSTSDA 108, Ny
— 25 pca 1091 o
—241 pcs pFo |42 BSL INVOKE —191 N3
%}D PC6 PF1 q%i— %D PN4
—22.1 pc7 PF2 24— —112.1 pNs
PF3 [adS
VBUS DETECT PDO ory [ MSPA32EA0TY TPDTR
—2! pp1 5
PD2 PEO |8 —
PD3 PE1 [
—2{ PD4 PE2 f<l3—
DCDCPULSE a2 e e P
R30 REF MAN LDO 28] o0 Foe [ze
MSPA32EA0TY TPDTR
LED101 (LED102
BR1111C-TR NLTST-C190GKT
Red Green
XDS1D
XDS_VCC
pu 1; VDD
XDS_GND 26 Voo GND (L
C14 C15 C16 C17 C18 C19 28 VDD GND 48
0.01uF | 0.01uF | 0.01uF 0.1uF 0.1uF TuF 39 55
391 voo GND (22
VDD GND
XDS VCC 51| Voo g 80
DS1C 52| vop ong [
69
VDD
T:; 84, WAKE HIB 05— XDS_GND ;g VDD GNDA (19
70 59 for] VPP
: RST RBIAS XDSTVCC e [N
R32 122 <
C20 — 53! ENORXIN 487k vep XDS_GND
IRSTN R33 0.1uF C21 C22 8 | yooa
EE— 54| enorxip " WF | 0.0IuF .
X0SCo vDDC
XDS'GND ~ XDS.GND . XDS_GND 5] vone
xosct 8 — 37
— 58! ENOTXON XDS_GND 9 1 VREFA+
XDS_GND
— 5% ENOTXOP o 58 1 vear
osco o8 — XDS_VG
osct L8 MSPA32EA0TY TPDTR
R34 XDS_VCC
MSPA32EA0TY TPDTR 1.0k
3 ol
1 LE of 2 _ 1C5A
= c28
‘ LM4040C25IDCKR
3 0.1uF
€29 ——=C30
12pF | 12pF
XDS_GND
XDS_GND XDS_GND
XDS. GNIXDS. GND
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S

Software-controlled DCDC converter

Energy measurement method protected under U.S. Patent
Application 13/329,073 and subsequent patent applications

XDS vecout
R36
220k
Ry —Lcan
220k 33pF
R38
3,30k
DS2
XDS,vcC DS GND
[+c32 15
6V —Lcas R41 LR42 tﬂi e
AuF | O.uF 347k 347k
AVCCOUT
DCDCCALT B P2.6XINTAQ.1 i DEDCCALO
Ris DEDCPULSE P1.2/TAQ.1/A2ICA2 "P2.7/X0UT |l DCDCCAL2
220k XDS GND 5CDCIO : -
- DCDCIO P1.3/ADC10CLK/CAOUT/A3/VREF-VEREF-ICA3
P1.4/SMCLK/TA0.2/A4/VREF+/VEREF+/CA4/TCK
P1.5/TA0.0/SCLK/A5/CAS/TMS
Raa ca4 T P1.6/TAQ.1/SDO/SCLIAGICAGITDITCLK
220k Tnpr P1.7/CAOUT/SDI/SDA/AT/CA7/TDOIDI -
> PAD
T A — 2
v R45 TEST/SBWTCK [VE)
XDS GND 47.0k MSPA30G2452IRSATOR
R46 A4
47.0k XDS_GND
c35
1000pF
XDS GND
R47 XDS VBUS
820 _I*cas
R48 by L S
02 470 0.1uF
, o
T
3 XDS GND 4 I;—I}DMG1013UW-7
l—
2 o)
o
BASI0-05W,115 | | )1,
BC850CW, 115 ps
e
3l ~~ XDS VCCOUT

BAS40-05

XDS_GND

2.2u —L043 Ca4

4.7TuF 0.1uF
15

XDS_GNIXDS_GND

R39  lR40
220k 36.81k
ic1
XDS vce 5.0 i ouT b4 %DS VCCTARGET
XDS_VCCOuT M| €39 ==C40
0.10F | 47uF
VCCEN1 1] en e | B
R49
470k ==C41 —==C42 TPS2102DBVR
16V | 16V XDS_GND
0.22uF | 0.22uF
XDS_GND XDS_GND
R51
XDS VCCTARGET amp e REF_TARGET VCC XDS vce X REF_MAIN_LDO
RS54
220k
XDS GND XDS_GND
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= +5V 3v3
101 GND
XDS vcC 1 2
XDS_VBUS 3 e ST
XDS_VCCTARGET 5| e alb
R85  XDS_GND XDS_TXD 7 o a PATT_UARTO-RX_XDS
3.30k XDS_RXD 9 o al 10 PAT0_UARTO-TX_XDS
XDS RESET OUT M| g al 12
XDS_TMS_SWDIO B | o ol 14 PAT9_SWDIO
XDS_TCK_SWDCLK 15 | o ol 16 PA20_SWCLK
XDS_TDO_SWO BSLINVOKE 17 | o = PAT8-
XDS TDI bl
PEC09DAAN
XDS_VCC 102 3v3 J103
1 ol 2 1 o2
T ST 1o elt
5 a a&l6b 5| o a&lb
7le elct 71l e : 8
9 ; ; 10 9 ; o 10
FTSH-105-01-L-DV-K FTSH-105-01-L-DV-K
XDS_GND GND
CNT-M127-2#5-GS-3.05/2.5-250 CNT-M127-2#5-GS-3.05/2.5-250
1C2 Ul
1 5 1 5
21 iz jos |8 =27 o ios [-&
3 7 3 7
103 106 —— 103 106
8 1 vec GNp 4 8 1 vee =
TPD6E004RSER TPD6EO04RSER =
XDS_GND GND
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JREE
T ]’ USB2
“|™°l 1051640001
oD |8 586
o 4 XDS_ID XDS_VBUS R87 A VBUS_DETECT
330k
s |3 XDS DP XDS_GND R88
220k
o L2 XDS_DM
1 R89,  XDS_VBUS
VvBUS M| XDS GND
C53
2|7 2.20F
XDS_GND 1c3 ><
1 4 XDS_DP
T XDS 1D 2 :8; :82 5 XDS_DM XDS_GND
C54 ROO — ] — ro1
3300pF 1.00M XDS_VBUS 6 | vee oD -2 S>< IT™MS b XDS_VCC
! TPDAE00ADRYR
XDS_GND XDS_GND >< itck_ R92
10k
ic4 S>< ITDO
8 1 XDS_VCC
T o o 1 ITDI
C55 5.0 en R L3 C56 ><
IuF 2.2uF
24 N \ >< IRSTN
7| Ne o o XDS GND
XDS_GND XDS_VCC
- >
TPS73533DRBT
XDS_GND
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Changes from NOVEMBER 1, 2023 to OCTOBER 31, 2024 (from Revision C (November 2023)
to Revision D (October 2024))

Page
o B C10 F C12 M 22DF BT 18P o oottt en e enen e 18
Changes from Revision B (March 2023) to Revision C (November 2023) Page
o THT T 5 SR I BB et 18
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