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Real-time power consumption and
state updates from the MSPM0G3507

to the target MCU. MCU viewable in the EnergyTrace GUI
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= Power (GND, 5V, and 3V3)
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module connector (J1-J4)
MSPMO0G3507
SW2 Select

Thermistor = . [l Analog Power I
OPA2365 = ! ! l . i QEl interface

MSPMO0G3507 pinout
extension block
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LED Pullup voltage selection
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FE B AP R R 55 b 51 UARTO e B A 4 2 A0 [

2.3.5 EASMRIRREREHAUE I E XDS110-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 .

¥ USB HF#H AN LaunchPad H & EM4: |, 8035 4 H /MR IR B L .

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 —

w
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2.3.6 % XDS110-ET A4 T AR B #w

LaunchPad 1 & &4 L #) XDS10-ET e v LLER 2 K Z 2 Arm Cortex-M 284 , T AU 2R E, H b

MSPMO0G3507 %1, Z%IhferiEid J102 10 5] Cortex-M JTAG #8581 10 51 B4 S0l 23k J102 &4

Arm Cortex-M Arm it |, Ak | 518 1 ASZHEEAT S . XDS110-ET 14t 3.3V JTAG 5. IBRILFEYR

— AR B PSR P R Ak e JTAG (5 SR . IR | 3EREBkZE JP102 )5, ATLLA XDS110-

ET 345 3.3V s H . X{E15 XDS1M0-ET nJ LLEE 51 1 PL 3.3V HLJE AN HARBE . X4 H bRk 1T 9w

TRl , EnergyTrace ZhREATTH

1. FBR J101 FEE R A 2% JTAG E 5 BkZk , 845 RST. TMS. TCK. TDO #1 TDI.

2. %10 SIEZERE N J102 HIER RSN HAr. J102 #74 Cortex-M iR 2% 1 51 1 1) Arm Cortex iiiRi%
FEARPRUE

3. ¥ USB HLJEG AN LaunchPad & &4 |, 8 FAME I A B HE . JTAG H-FUA 3.3V,

2.3.7 ReBRAS

2.3.7.1 Fi% 4Msps )R EEHE Hi¥

MSPMO G F 71 24 .35 — AN 2 ik 4Msps [ Ed ADC #id, T # B E T ADC I E MR EEAE , LaunchPad

BILAE NN OPA. 141 OPA R FIESZ 28 8l H T OG5 . (EBhNE ADC B |, a8 n] sk
=ik 4Msps [RE %,

LT |, LaunchPad EFERIALE ADC i NifiE H i f OPA2365 ( 15 £ 1K 2-7 ) . OPA2365 Wi 2
A~ OPA |, IF4RHEANITCUR SR 25 |, I SCREA 7 B € X OPA L& .

ADC Input with Active Buffer
R68_  RE9
R70 R71 VDN
“VDNC 0 |
| 3.3VM =
i GND
GND
RI20—&825 4DC04 TIMA2-FAL
P1 1 R73 100
C.\ 1 PB25 o 2 C47
W U2A o OPA2365; 82pF
5-1814832-1 OPA2365AIDR
= GND GND
i GND
= _ R74
GND DNC
I) fault OPA2 ulated for the \I)( 11, ut tes
If U}’\ 365 1s \(?I { R72 need t ed off and R74 0-ohm to be populated

A 2-7. 5158 OPA HLE

STFAE SN, ATCLTE P Ab 22 [F) 4 2 35 R PRAR IR B I A, 4508w DA Fi RS 30 11 5 B i ke el
OPA fiI\ .

OPA #ir i i%#: 3| ADCO0.4 d#iE |, /wHARHS A B T YU P4l ADC P RE
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2.3.7.2 #bgr

LaunchPad Z{FEHE—4 10k LYEAGAEL (PTC) , B TMP6131. K 2-8 @R T Hilt. PTC RAHEA 10kQ
10ppm _bF7 AR AL & o ek PBbZRMERIAL B ( 1-2 A7 ) H Bk BLEESES) ADC. fEZBAT | &
I T 2R 1.6V

ALK B B E O 2-3 (L, LALFSVF OPA JESRBIAOREE. m] OB BEAE TR OPA i % % 71 OPA i
To IXFE, OPA BLAT LA fE IR B I Gt 2 | HRAE PN 0422 ADC I BEATRAE . WR T ZEAM a2 sl L Ath
i BB | TG 222 K 2-8 PR K TEUR &R o

&k
BRATEOL P AN 2236 5 OPA SCIRRH FIUA 5 AT AL BEL AR M 2% o XA A5 HT P e AL TR IR , TG 2 e e

#iE
d1FH OPA FITCIR LIS | 55 U & /275 5 LaunchPad B4 ER A5 IR A= ko | Bohix e 5] 43
LA R IR dEAT Z B .

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+

V3| B

]
L .. R67 PA18 OPA1-IN+ ADC1.3 GPAMP-IN- H
GND"|| WS T T .
MCU built-in GPGAMP H
:
)
” 2 2uF H
. R61 PA22 OPAQ-OUT ADCO 7 GPAMP-QUT_COMP2-INO+ ¢
NG
R66, R67 1s voltage bias for GPAMP, 100-300mV
A 2-8. FAE L FH HL R
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2.3.7.3 HfERAF

HREROE R ARE A 2-9 R BCE. | R AR EIR AL T ADLIRES g . I F KA MSPMO 2 [ ERIA
COl I BhE S , IOGH — AR AT B 2z e W AR BRI L LUK B A B T B 2 41, LUE MSPMO %
] T HAR PR H

Light Sensor Circuit

PA22_OPAQ-OUT_ADCO.7_GPAMP-OUT_COMP2-INO+

| —

T ARt

—=c5 323I7M
1pF
PA27_OPAQ-INO-_COMPO-INO-_TIMA2_FAL
o=
R
-
D1

PA26_OPAD-INO+_ GPAMP-IN+_ COMPO-INO+

Bl 2-9. Yot RRas R

1Z K BTSSR A AL & /) MSPMO KN OPA B |, DAUKZN HLE . OPA %t 75 N 5 18 & N A T KRR
ADC iliH.

2.4 HJR

EHOE N & Pt d 7 =, 5@ R Ek XDS110-ET L& 415k BoosterPack #i {4 15 He By it

2.4.1 XDS110-ET USB H &

BONE WL E 7 2@ XDS110-ET i 28\ USB BTt . XA = n] A USB $244L 5V s | I Hik ks
ZHJEELR T N 3.3V LU T XDS110-ET 1547 LA & LaunchPad E44:-1) HFrfll . XDS110-ET H4H f1) ri s phy ik 2%
J101 #EAT . BESEP 3.3V HYR |, E M PR Bk ERETE J101 3V3 Ui T k.

2.5 4pER YR AT BoosterPack AR

RLBR AR ERCA K I, AT B SRAEANA R . SR AT AN RN | R AT AR A R s AT YE . MSPMOG3507 1T
TERISYE DN 1.62V £ 3.6V. WiF FEZELE , S MSPM0G3507 #ii K -
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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

. UART_RX
UART_TX

ADCO0.2

ADC0.5

© | ||~ o o | [ (o |l=

3V3
PA25

PB23/PA9"

PA8
PA26
PB24

PB9
PA27

PB2

PB3

& 2-10. LaunchPad 77 k&% BoosterPack {184 5| IHEF

3 BB

ADC1.1/ADC1.3"

AR AT PR 1R 5 2 RS

ADC1.6
ADCO.7
ADC1.5
ADC1.3
ADC0.3
ADC1.2

DAC_OUT

PB19
PA22
PB18
PA18
PA24
PA17

PA16/PA18"

PA15

* Texas INSTRUMENTS

B, i5% % MSPMO SDK 4%,

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 YR
41 ERFFEHE

BARTT LME FME B SCAR B B F VRSO, (HR W R A T &K 3855 (40 Code Composer Studio IDE (CCS) &,
IAR Embedded Workbench IDE ) $T ¥ SCAF , AT AXT TAEREAT 36 2 e fE o

A1 TI =HERITE
Tl 3+ = BB AT & T E AT RIS U7 i) MSPMO_SDK A 2 A3t T 45 1) IDE.
412 TI BEN KRS

Tl Resource Explorer Cloud #2fit 7—4~ Web F1i , FT¥/% MSPWare H (7Rl FEFISCRY | 175K SO R
HEAMIKS . SLEIYTH T1 Resource Explorer Cloud , WA dev.ti.com.

4.1.3 Code Composer Studio Cloud

Code Composer Studio Cloud (CCS Cloud) #&3% T M4 [f IDE , S FH 7 Pig A LaunchPad JF R EM-GIEE . 4
. BN T Pl KRR, HFIERER LaunchPad JF & BRI 4G, ATM
MSPWare # {41 Energia H I K &R H b ATiE £ , Bl LLEAT RN AT . CCS Cloud SR IIRE |, i
WPAT S B e .

HRELZIEE |, #2014 CCS Cloud il CCS Desktop f5¢# L5
B %15 A dev.ti.com , T fi# Code Composer Studio Cloud.
4.1.4 Code Composer Studio IDE

Code Composer Studio Desktop & —Fh &I KL , SCRE TI FGEE 88 i N UG HL8s = A
Code Composer Studio 07 —#E&H T K M IR AN ) T H . Code Composer Studio .7 H T4k 1)
C/C++ sy WRAMDgmIRA . TREMEIRE, EE. YRt as DLIR 2 HAhThae.

BT fR¥E 2% CCS W5 BMEF M 48r , iVl CCS T AT

B3R CCS v B R4S . Ji3h CCS Hik# TEX HxJ5 |, f/ “Project > Import Existing CCS Eclipse
Project” . R\ & main.c [T i~ TR H .

4.2 MSPMO SDK #1 Tl Resource Explorer
Tl Resource Explorer & —3 &K CCS i LH , F W% A R # T 55U . TI Resource Explorer 1] #5Bf&

FERA AL PR R T 75 W %% . Tl Resource Explorer ZHAUG 7 , (H THUER BB FEEWANE , AFmAd—TF
RIADE 8 TRE S N RIS TAEX A,

Tl Resource Explorer Cloud /& Tl =k TH2Z— , 5 CCS Cloud BF&EMRE L. ARELEL , ESHI
4.1.2,
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4.3 MSPM0G3507 MCU

4.3.1 B30
Ffi 15t 7H Kk MSPMOG3507 & fFHIE 255 . X T4 MSP &3 , SR AHRH LR RNk 4-1 Fios.
R 41, B0
B %+ MSPMOL1306 BB
: 3 ) B e 8 g BRBIAZEGEE , OREITH B
WIFRT TRM MSPMO G 5% 80MHz i #|# 1K= % FH S ER. L. ADC 4
MSPMOG350x A7 CAN-FD #1117/ & 15 S 75
e TS AR B MSPMOG310x A% CAN-FD 11117 515 5 115445 98Pl A BRI SR T S
*® MSPMOG150x /254 15 5 1 #7745 )5
MSPMOL110x /& 15 5 i 74

4.3.2 MSPM0G3507 {RHG =4

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
441 TIE2E™ i
IH1E e2e.ticom I RIBIE. IRERARWBRIZ SR , 7 LUK ) @&k AR 24X !
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5 R A

MSP1
gg VDD Light Sensor Circuit
NCORE PA22_OPAQ-OUT_ADC0.7_GPAMP-OUT_CONP2-INO+
RST 38|z o
P
=: Zef Pa0 J16 R1
3§ 4251 PA2/ROSC ﬁ*%sv 2.37M
PA3/LFXIN
EA ] paipiour PA27_OPAQ-INO- COMPO-INO- TIMA2 FAL | 47pF
BA 251 PAS/HFXIN o
= 2801 PAG/HFXOUT
PA7
o o1 pas "7 N
- PA b1
33 — el PALO \\“ VEMD4110X01
= PALL
PR PA12/CAN_TX p
PA Eﬁ}z/c"”jx PA26_OPAQ-INO+ GPAMP-IN+ COMPO-INO+
J13 Analog Power PA15_DAC-OUT PALS/AL O o
PA16_OPA1-OUT_ADCT1 PA15§A1’1
PAT7_OPAT-IN- ADC1.2 0] paloAll
Current Measurement Jumper PA18_OPAT-IN+ ADC1.3 GPAMP-IN- 1, PAIB;AfB J18
Un PA oo 12t PA19/SWDIO
populate J13 to enable MCU power consumption measure PA20_SWCLK 1 PA20/SWCLK
. PA EF- 1
PAZ2_OPA0-OUT_ADCO.7_GPANP-OUT COMPZINGY 16| paos/As—7/VR&F
PA23 VREFT > =
T PA24_OPAC-INT- ADC03 2 E’;%Z;XEE;*'
PA25 OPAO-INTZ ADCO.2 25 Paseraos
R3 PA26_OPAO-INO*+ GPAMP-IN+ COMPO-INO+ PA26/AO_1/CANTX LEDs
0 PA27_OPAO-INO- COMPO-INO-_TIMA2 FAL e 44
28 TIMA2 _O/CAN_
BSL Invoke Butt oD R : Al I i ¥
nvoke Button GND GND P Eo PAQ Ré 2 1
PATE- w0
J8 Please keep R3, C8 close to MCU pin  __PBO_SPI1-CS2 42.] beo %,
—PBI_TIMAI-CT ag] Foo BRI111C-TR
PB2T20T-SCL o
PB3 12C1-SDA oo
PB4_TIMAI-CO pes
PT1-CS0 53 boe ED2
PI1-POCT 5o pao B Ay
PI-PICO 0] hoy Rs af 7 |
- P
oD PBT0-TIE0C Al =0
- 52f pB10 i |« R A,
PB11_TIMGO-C 63 pors Re 5| o |2
P X 7
USER Button PB1Z ThAC-CZ TIATEAL 61 Fois 330 e
s2 PB14_TIMGT0_IDX e N R7__6 > 3
PB21 PB15 UART2-TX_TIMGI-C0 330
PB16 UART2-RX_TIMGT-C1 PB1g T9337RGGHBHC-AO1 2T
PB17_ADC14_SPII-CST | (20,
PB18_ADC1.5 1 <
—PB19_OPALIN* ADCI6 | (DA
PB20_TIMAO-C2 ,
—5 PB20/A0_6
— PB21
—hoe2 PB22
PB23 TIMAOFAL o
—PB24_ADC0.5 COMPTINTE s
72252 AOC04 THAZ-EAL 2ot PB25/A0_4 ROSC PA2 ROSC __ R8,,, 100k
—5 PB26 —~
- 257 pe2e 0.0%
MSPMOG3307SPM =
GND
Please keep R8 close to MCU pin
Isolation Resistors for Critical Signals
Power Headers To Pin Headers To MCU Pins
PA2- PA2 ROSC )
+5v n 3v3 S— 5V and 3.3V Pullup for Open-Drain 10s
1 1
2 2 PA3- PA3 LFXIN Crystals
S— 2-1: Pullup to 3.3V 2-3: Pullup to 5V
710 = = PA4- PA4_LFXOUT LFXT(32768Hz) HFXT(40MHz) 9 5V
GND GND S— PA3_LFXIN co sle R12 ]
22pF Pro__ RIS pro- 21 27k
PAS: s PAS HEXIN N PN Ta s
) r a7k
1_PA10_UARTO-TX XDS PAG- PA6_HFXOUT T -
2 PAI0_UARTOTX S— GND R18 2k
3 PAT0_UARTO-TX BP PA4_LFXOUT cit
- 2 R19 A e
PA21 PA21_VREF: )’W PA1 PAL > g ot
S— PN e 22k
1_PA11_UARTO-RX_XDS PAZ3- PA23 VREF+
2_PATT_UARTO-RX S—
3 PA11_UARTO-RX BP
PA18-__R23 PA18_OPAT-IN+_ADC1.3_GPAMP-IN-
PN
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SR

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 enable Thermistor to GMAMP
PA15 DAC-OUT ,,, R55__PA15- DAC-OUT
0 Jo R56
1 PB24 ADCO.5 COMP1N1+  0.1% $10.0k
3v3 +5V “‘GND 2 10 ppm/C
v v _ 143 3 V_Temperature
Pin Selection for J1.pin3
VSENVM [ v 2 RT1
1 PB23 TIMAO-FAL PA25 OPAO-IN1+ ADCO2 I TMP6131DECT
2 AFAULT Analog_in oNo PB19- ADC16 il GND
[ 5 PAS UARTI-RX _PA8 UARTI-TX ST Ao [[24_PA22- ADCO.T Motor Phase Voltage
hd PA26_OPA0-INO+ GPAVPIN+ COMPOINO* R Araloan [[25_PBi8- ADC15 R57
T PB24_ADC0.5_COMPI-INT+ uiba Ao [[26 R58, 0 _PAT8 OPAT-IN* ADCI.3 GPAMPIN- )
CK ey Analog IS e PAZ4"ADC0.3 J15 Motor Phase Current
avs nFAULT TNO- COMPO-INO- TIVAZ FAL o 9_n2s. PAT7—_ADC1.2 3
T CL GPIO ! Analog_In/I2S_SCLK [=5—~— > 3 ISEN algorithm
t DA 3 12C_sCL Analog_Out/I2S_SDout PAT5- DAC-OUT T o =
12C_SDA Analog_Out12S_SDin GPAMP can work in Buffer mode or Amplify mode via change R57, R61, R66, R67, C46
SSQ-170-03-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
J2104
This GPAMP can used in Thermistor or Motor Control(3 ISEN algrithom)
PB4_TIMA1-CO
PB1_TIMAT-C1 oo - PET2_TIMAO-C2 TIMA1-FAL HALL-A or SPI
PA28_TIMA2 CO vy o PB17_ADC1.4_SPII-CST ZSHALL-B or SPI PA26_OPAQ-INO+ GPAMP-IN+_COMPO-INO+
6*PWM PA31_TIMAZ C1 i P PB15_UART2-TX_TIMGI1-CO
PB20_TIMAO-C2 , RST
PBT3 TIMAO-C3 e aro spi oy [(15_PBE SPIT-PICO SPI 33— S—
LINTX 0, R62 PA10_UARTO-TX BP 34 o Shneo 4 =PI ool PA18_OPA1-IN+ ADC1.3 GPAMP-IN-
LINRX 0"VR63 PAIT_UARTO-RX_BP et spL oo HALL-C or SPI Ul
CAN/LIN CANTX O R64 PATZ CAN-TX P SPLCSIGPIO ! —SPI MCU built-in GPAMP
CANRX "V R65 PA13_CAN-RX R !
GPIO!
SSQ-110-03-TD ><
PA22_OPAQ-OUT_ADCO.7_GPAMP-QUT_COMP2-INO+
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
12 R69
PA20 TIMG10 CO 1 [
3v3 PAJ0 TINGT0 CT_2 | g
PB14_TIMG10 IDX_3
FBl THMGTO BX_S 1 o
e
e
= HTSW-105.07-G-S RY. B25_ADCO.4_TIMAZ-FAL
Gl 100
PA19, PA20 are SWDIO, SWDCLK for debug/programming interface. They are on J101.pinl4, pin16 PB25- uB c47
OPA2365AIDR 82pF
GND
PB5 PA2- GND N N
BT TIMGO.CH AL Default OPA2365 is populated for the ADC input test;
Er — PAG- LINRX IFOPA2365 is NOT used, R72 need to be taked off and R74 0-ohm to be populated;
PB25- PA14_TIMH0-CO
PAQ- PAT-
= +5v 3v3
- ofco| | =
GND 423 J25 ]
27 (S8 SR 128 TSR J26 2 2 RC Filter for ADC Input
61301021121 61301021121 PBCO3DAAN
PB18- ADC15,,, R7§ R76 PB18 ADC15 PB19- ADC16 ,,, R7] R78 PB19_OPAT-IN+ ADC1.6
* hd §07200122 907200122 0 L 0 0 0
| o > —|rew >l
PB27 PA23- }
PB26 PAZI-
PB23 TIMAO-FAL PA7_CLK-OUT LINTX PA24- ADCO3 ,,, RT3 R8O PA24_OPAO-IN1- ADCO3  PA17- ADC1.2,,. R8J RE2 PA17_OPA1-IN- ADC1.2
Pl PAS5- [ 0 0 0
PBI0_TIMGO-CO PA3- LX’““GND L><4“\‘GND
PA22- ADCO7 ,,, R83 R84 PA22_OPAQ-OUT_ADC0.7_GPAMP-OUT_COMP2-INO+
0 L 0
><4“\‘GND
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DS1A DS1B
XDS RXD 33| pao 81| oo
XDS XD 34l Pt PO |adf — —82 pu1
XDS TCK SWOCLK 35, pr) e o2 XDS_GND o [
XDS TS SWDIO 36, faa PRI tRea (Ros R2s _‘tﬁab =
XDS TDO_SWO Evid v P2 oo L0k 310k 310k 55 P2
XDS_TDI 3 3 8
XDS RESET OUT 4%” e 7 XDS DP o pro Qo DCDCIO0
4 O P et XDS_DM o fig iy DCDCIOT
xps vBus  R28 K7 580 pa2 |l DCDCRST DCDCRST sy
0o 1 | XDS_ID 95| pgo S VCCENT 78| oo roy [o27 DCDCTEST
C13 e pa1 pJo a8 VCCENZ__ 77.] pyy pas (o192
0. 1uF j“z 117 7 DCDCTEST
PB2 PJ1 f— —I%0 pv2 =3
%D PB3 . —De) P PPO %
XDS_GND REF_TARGET VCC 1294‘> o o ﬂ'ggo T e o s
oK 1o PH2 <u;L —77 PM6 PP3 %
Te—————19%{ PCOTCKISWCLK PH3 |32 — PM7 PPg [l
™S 99, 106 _
DI o8| POITMSISWDIO N HOSTSCL 17| oo PPs
DO o7 50 HOSTSDA 10
S PCITDOISWO PG1 |20 HOSTSDA —I%Be Pt
— 251 bcay 109, pNnp
217] P pro |2 BSL_INVOKE 110, PNa
ADE PC6 PF1 %32 411>:11 PN4
—2] pc7 Pr2 (i 2] prs
VBUS_DETECT 1] poo ore e SPA32EA0TY TPDTR
4»; PD1 s
PD2 PEO0 |dS—
24» PD3 PE1 1;—
zéb PD4 PE2 [ —
—128.] pps PE3 a2 —
DCDCPULSE 27 oo e 23
R30 REF MAIN [DO 12| ho0 e Coze
MSPA3ZEA0TY TPDTR
LED101 (LED102
BR1111C-TR NLTST-C190GKT
Red Green
DS1D
XDS_VCC
T 12 VDD
XDS GND 26| von onp 17
C14 =—=C15 —==C16 —=C17 —==C18 =—=C19 28] VoD OND [a
0.0IuF | 0.01uF | 0.01uF | .1uF | O.uF | IuF 3] von o 55
XDS_VCC £ veo ano 28
DS1C 52 | VPP GND 12
52 1 voo GND
VDD
ﬁﬁ: 4. wake HiB (-85 XDS_GND ;8 VDD GNDA (10
. 70.] rsT RBIAS 22 101 xgg
XDS_VCC 13 Voo
R32 T 22| oo
C20 53 4.87k I I XDS_GND
RSTN _ R33 | 0.1uF ERCRXH C21 —=c22 |—8 VDA -
T 7N WF | 0.0luF
XDS'GND  XDS_GND x0s00 <82 XDS_GND 1 7] vooe
= = o = vDDC
xosct (81—
__56,] XDS. GND €23 ——=C24 —=C25 9
ENOTAON XDS GND 220F | 0.0uF | IuF VREFA+
—57e! ENoTXOP o 58 | vear
T | Co— XD$ VCC
osct L8 XDS_GND SPA32EA01Y TPDIR
R34 XDS_VCC
MSPA32EA0TY TPDTR 1.0k
31ra c\l 4
1133 5 2
LT c28
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_VCCOUT
R36
220k
R37 —LCS1
220k 33pF
R38
3.30k
XDS_VCC DS _GND
_T*+ca2 15
v —Lcas R41 LR42 16
47uF | O.uF 347k 4.7k
AVCCOUT
DCDCCAL1
R43 DCDCPULSE
220k XDS_GND DCDCIO0
DCDCIO1
_L HOSTSCL
C34 HOSTSDA
33pF
p XDS_VCC DCDCRST 9
DCDCTEST __10
XDS_GND

R47

820

D2

T
4

BAS40-05W,

R39
220k
DS2
AVCC
pvee
P1.0/TAOCLK/ACLK/AOICAD
P1.1/TAQ.0/A1/CAT P26XINTAO1 l2DODCCALD
P1.2/TA0. 1/A2ICA2 P2.7/XOUT
P1.3/ADC10CLK/CAOUT/ASIVREF-VEREF-ICA3
P1.4/SMCLK/TAQ. 2/A4/VREF+\VEREF +/CATCK
P1.5/TAQ.0/SCLK/AS/CAS/TMS
P1.6/TAO.1/SDO/SCLIAG/CABITDITCLK
P1.7/CAOUT/SDISDA/ATICA7/TDO/TDI
PAD g
RSTINMISBWTDIO Avss (13
TEST/SBWTCK DVss
SPA30G2452IRSATOR
XDS.GND
XDS VBUS
R4S
470
o
T
3 XDS GND 4 |D—}DMG1013UW—7
=
ol
ol
e r o
T BC850CW, 115
o 1 _N‘_I L1
3 i~~~ XDS_VCCOUT
R52 2.2uH
0 2 C43 ==C44
470F | 0.1uF
BAS40-05W, 115
XDS_GND
XDS_GND XDS. GNIXDS_GND

R40
6.81k
Ic1
XDS vce M| o
XDS_VCCOUT 3 IN2
VCCEN1 1ol en o
R49
47.0k —==C41 —=C42 TPS2102DBVR

16V 16V
0.22uF [ 0.22uF

XDS_GND XDS_GND

XDS VCCTARGET
—

REF_TARGET_VCC

XDS_GND

4 EDS VCCTARGET
C39

c40
0.1uF | 470F
2
XDS_GND
XDS vce R51 REF_MAIN DO
220K R4
220k
XDS_GND
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110-ET ———- L Pad
= +5V 3v3
101 GND
XDS_VvCC 1 " o2
XDS_VBUS 3 o el
XDS_VCCTARGET 510 @
R85  XDS GND XDS TXD 71e ¢ PATT_UARTO-RX _XDS
3.30k XDS_RXD 919 %7716 PAT0_UARTO-TX XDS
XDS RESET OUT e O RST
XDS_TMS_SWDIO 319 1 PA19_SWDIO
XD: TCK_SWDCLK 5 a = PA20_SWCLK
XDS_TDO_SWO BSL_INVOKE 17 | o2 o PA18-
XDS_TDI bl
PECO09DAAN
XDS_VCC 102 3v3 103
1 - 2 1 P 2
s e ol s Te el
sle o 5le e
719 $ 7 e o
9 o @l 10 9 o al 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
2] 1o 105 [-2 2] 1o 105 [-¢
3 7 3 7
103 106 — 103 106
8 1 vee GND 2 8 1 vee GND 4—_|_
TPD6E004RSER TPD6E004RSER -
XDS_GND GND
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T T USB2
“I™°] 1051640001
oD |8 (F)zss
D |4 XDS_ID XDS_VBUS R87 . VBUS_DETECT
330k
s |3 XDS_DP XDS_GND R88
— 220k
o L2 XDS_DM
1 R89,  XDS_VBUS
VvBUS 0 XDS GND
C53
a0 10V
S\ 2.2uF
XDS_ GND 13 ><
1 4 XDS_DP
T XDS 1D 2 :8; 'Igj 5 XDS_DM XDS GND
C54 ROO — ] —— ro1
3300pF 1.00M XDS_VBUS 6 | vy ap B - IT™MS W XDS _VCC
i TPD4E004DRYR
XDS_GND XDS_GND >< ek R92
10k
IC4 x ITDO
8 1 XDS_VCC
J_ IN ouT x ITDI
C55 5.0 en R L3 Icse ~
1uF 2.2uF
g NC . x IRSTN
71 NS o [ XDS GND
XDS_GND >< XDS VCC
TPS73533DRBT
XDS_GND
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