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MSPL
3v3
+ 22 vop
—Lm —ch VCORE
2 J—ca Power Headers
BSL Invoke Button 10uF 1u cs . 29 VUSB 20 | \ussas s
L 11 PA18 BSL Invoke _L RST 38 | = +5V 35 3v3
L co 38 RST
GND = 0.1u0F el T [ —
3v3 GND 3 PAO_SOUL SDA TX 3] pao o2 o2
34_PAL_SOUL SCL_RX 34.] par o2 ol
Please keep C2, C3, C9 close to MCU pin  —= A2_ROSC 42 paz/rosc J6 Analog Power
A ) AS LEXIN 43p] PA/LFXIN i = =
5 a 2 ;;f(?,\ﬁ” :‘ PA4/LFCLK_IN/LFXOUT GND GND
A HEXO! “2e{ PAS/HFXIN
AT EUTT 4901 PA6/HFCLK_IN/HFXOUT
= w3 PAS SOUL SDA TX 55| oae Current Measurement Jumper
GND 55 PA9_SOUL SCL RX 5: _
RESET Button R2 56 PA10_SOUO SDA TX i E:?o Unpopulate J3 to enable MCU power consumption measure
< 57 PALL S0U0_SCL RX 5
5 3 4Tk 5 PAL2 125 BCLK A0 18 LAt 3.3VM will support Audio ADC / Microphone / Micro SD
4 5 PA12/A0_18
USER Button 6 PALS 125 A0 LT PA13/A0_17
L 7 PAL4 125 AD1 A0 16 L
1 2 c5 VRS AD TS PA14/A0_16
49 PA7 BUTTON 0.01uF RS A0 Lt PA15/A0_15
- L parT Fopi 2 pasaro s
GND GND 2 gﬁ,LD.'SV"kE i PA18/A0_12/BSL_Invoke
A SWCLK 57 PAL9/AO_1/SWDIO
P . AT VREE Lef PA20/A0_O/SWCLK ™ LEDs
PA21/A0_8/VREF-
A22_CLKOUT. 18] paro/n0 7
2 : \RIESFCED e PAZ3/VREF+ Red 3vs
1 s T 2 Lof PA24/A0_3 NE LEDL T
oo RS 2 PA25/A0_2 33 PAO_SOU1 SDA TX R4 2 1
o o 351 PA26/DM 470
e PA27/DP %
i PA28 BRI111C-TR
Add jumper to flexible choose the button pin, default is PA7 = A0 0 2 Eﬁg
' GND GND A3L_TIMAOQ C3N 39:] pa31
Please keep R3, C6 close to MCU pin 47 PBO A a2e) pgo }.OPF?:;RF?GB;EEDD ED2
48 FB1 TIMAQ C2N 48! pp1 25 PA24 RGBLED B 7,
50_PB2 S1UL PICO TX 50, ] 4
PB2 RS 4 »l 1
51 PB3 S1UL SCK RX 1) pas T 550 Pt
o o R %y
T CS9 CTS =5P| PBS R6 5 Bl 2
1 POCI RTS (=3 a2 330 g
; e %/
Low side SPI Interface - S1U1 PICO_TX 60, N A
CK_RX s PB8 R7 6 [ 3
R 5| PBY 113 330 Ll
_ _ BCLK PB10 19-337/R6GHBHC-A0L/2T
Low side Audio ADC Interface - 12S S 63y pR11 =
S_ADO 6: N
PB12 N
BLED PB13
PB14/A0_21
PB15/A0_20
PB16/A0_19
gECKO i PB17/A0_11
SocT 351 PB18/A0_10
15| PB19/A0_9
5 COMPO_INO* 26° PB20/A0_6
4 COMPO_INO- 21" PB21/A0 25
35| PB22/A0_24 ROSC 42 PA2 ROSC R8 ,,. 100k
PB24_S1U0 CSL 2 gggjﬁ:g{f 0.1%
PB25 TIMA FALO COMPO_OUT 2 L —
S PEoe S0 PB25/A0 4 =
PB26/A0_23 GND
NSPNVOGSIETSPVR Please keep R8 close to MCU pin
Isolation Resistors for Critical Signals
To Pin Headers To MCU Pins R
LS 42 PA2 ROSC g 42 PA2 ROSC Crystals 5V and 3.3V Pullup for Open-Drain I0s
LS 43 PA3 LFXIN 43 PA3 LEXIN 2-1: Pullup to 3.3V 2-3: Pullup to 5V
S— LFXT(32768H2)
HFXT(40MHz) 14 +5V
LS 44 PA4 LEXOUT s 44 PA4 LEXOUT 3 R12
33 PA0 S0UL SDA TX RI3 pao > [ @ 2.7k
270 i~
LS 45 PA5 HFXIN e 45 PAS HEXIN R15
LS 46 PA6_HFXOUT s 46 PAG HEXOUT GND
34 PA1 Soul scL Rx RI8  pa1 ': Ri9
LS 17 PA21 VREF- 17 PA21 VREF- 50V 1 2.2k
— 15pF 270
LS 24 PA23 VREF+ g 24 PA23 VREF+
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3 4 5 ‘ 6
16
SD VDD
i 1193 = ot DATA2
2
Pl . ey L2 [ 56 PB6_S1UL €50 CTS DATA3 - CS cia c15
26 PA25 AO 2 2] 2 3 10V 16V
ADC T PB3 SIUL SCK RX 3| Analogn GND =T 7 PBI4 A0 21 |||'GND o 14 PBI7 S1U0 PICO CMD - PICO 0.1uF 10uF
UART_S1U1 0_PB2_SLUL PICO TX 4 | WP-UART.RX Analog_In =5 PB15 A0 20
= S PESTAC 55 COMPO O™ LP_UART_TX Analog_In [-54——SER2-02 Motor Phase Voltage | 4x RC Filter &2 SD_VDD R23 3.3VM
GPIO/ADC/COMP [ 1 PB22 A0 24 COMPO_INO- o Anavan [T L9 PAIG 125 MCLK A0 14 R1520, CAPIs 0.Luf 5 15 PB18 S1U0 SCK ° oD
SPI S1U0 SCK 5 PBI8 S1U0 SCK S Analog IS e |21 PA15 125 WCLK AQ 15 Motor Phase Current o CLK-SCLK GND
FAULT/COMP_OUT 7 PB25 TIMA FALO_COMPO OUTS | gpio, Analog_ 25, SOLK |28 L PALZ 125 BCLK A0 18 1/2/3 1SEN algorithm 4x RC Filter 6
12c_sout [ e i bas 2881 gg';\ Br; 2 12c_scL Analog_Outl2S_SDout gg L 32 :gg ﬁg’i ﬁg ﬂ Ris 0 ohm © |||'GND
e 12C_SDA Analog_Out/i2S_SDin 12S Interfcae CAPisDNC 07 16 PB19 S1U0 POCI DATAO - POCI
3V3 S$SQ-110-03-T-D Reserve PA16 for 12S_MCLK CB DATAL
& A-SW_LEVEL Ji-eno
214 oo & SW_DETECT R26 SD VDD
B - SW_DETECT ey
;;) PWM/GPIO ! GND ig 58 PB26
PWM/GPIO ! PWMIGPIO ! 693071010811
G*PWM TIMGO 38 | pwmiGPIO! Gpio! (8 gg PB;;’ S1U0 cS1 «= SPI_S1U0
CAP 371 pwmiGPIO! Gpio |-LL PE:
36 16 19 PB20 A0 6 R27_SW_DETECT
TINIG7 Timer_Cap/GPIO ! RST
cC 35 1514 PBI7 S1U0 PICO 4.7k
4| Timer_Cap/GPIO! SPLMOSI [—=—TeFpTs O Focl
LN 57 PALL S0U0_SCL RX 33| SPo! SPLMISO 71537 A0 cs2 SPI_S1U0
S GPIO! spics/gpio! [ STt -
PAQ_SOUL SDA TX_32 | oro! P Coamor | 1236 PA29 51U0 CS3 58 PB6 S1UL CSO CTS 58 PB6 S1UL CSO CTS
PAL_SOUL SCL RX__31 ! L ! [[i1_18 PA22 CLKOUT
GPIO! GPIO! PBS6 could be used for SLUO / SLUL CS Signal

S$SQ-110-03-T-D

When SD plug in, the SPI interface used in BoosterPack will be occupied

L 8 PAL5 125 WCLK A0 15, R2 8 PAL5 125 WCLK A0 15 L 2 PB14 AO 21 R28 2 PB14 A0 21
0 220 Cc17
><—||I-GND |—|||-GND
100nF
16V
LS 42 PA2 ROSC L 5 PA12 125 BCLK A0 18 R3} 5 PA12 128 BCLK A0 18 L 3 PBI5 A0 20 R30 3 PB15 A0 20
, 58 PB6 S1UL CSO_CTS LS 44 PA4_LFXQUT 220 C1o
SPI Signal  60_PB8 S1UL PICO TX LS 46 PA6_HFXOUT >< |I-GND |I-GND
125 Signal  62PBI0 12S WCLK
64 PB12 125 ADO 100nF
16V
Aolol L 6 PA13 125 ADO A0 17 R33 6 PA13 125 ADO AQ 17 L 4 PB16 A0 19 R32 4 PB16 AO 19
2 L 220 c21
OO0 bcopaan >< [1-enp [I-ono
[YYY) 1000
L 7 PA14 125 AD1 A0 16 R3! 7 PA14 125 AD1 A0 16 L 26 PA25 AQ 2 R34 26 PA25 AQ 2
0 220 c23
1 PB13 RGBLED
125 Signal 63 PBIL 125 BCLK LS 24 PA23 VREF:l >< = [1renp
SPI Signal  81PBY SIUT SCK RX LS 17 PA21 VREF- 100nF
59_PB7_S1UL_POCI RTS LS 45 PAS HFXIN 16V
LS 3 PAS LEXIN L 9 PA16 125 MCLK A0 14 R3 9 PA16 125 MCLK A0 14
19 PB20 A 0
><—||I-GND
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Audio ADC

VREF €26

1uF
|10V,

I
AREG C28|| 10v

10uF

AVDD
u1
10v AVDD
c25 C73  c27[ 10V 16
1WF | 0uF c74 VRO
F
10uF ul EED
Power Supply N
Microphone = EMTO 19
GND 16V EMID
33w RR_ avoo avop 1 [ 3 CSOIPLI 1
0 VDD ouT+ 7’ 1oV 2 i
ca1 O o c32|| 1k INIM
0-LuF S = R0 24 Nzp
47
1CS-40720 2
GND GND ——C: C34
v | 10v
FMTO pull-down, 2-channel with 12S mode 1k 1k
= PCMIBOSIRTER
GND

The MSZ, MDO, MD1, and FMTO pins allow the device to be controlled by either pullup or pulldown resistors

Select fixed hardware connection to choose the PCM device mode with 12S format

VREF
AREG
DREG
FSYNC
BCLK
Sbout

MDO
MD1

C72“

||_0.1uF

C75||_0.1uF

OuF On-chip LDO output
10V

11y
DREG C29
I

8 L 62 PB10 12S WCLK
L L 63 PB11 12S BCLK
6:

4 _PB12 12S_ADO

GND

s
MSZ pull-down, PCM as target mode.

R44
47k

MO pull down, Linear phase filters

GND

GND

Isolation Resistors for Audio Signals

To Audio ADC Pin

L 62 PB10 12S WCLK

To MCU Pins / Pin Header

L 63 PB11 12S BCLK

L 64 PB12 I12S ADO

R37,,.0 62_PB10_12S WCLK
R39 0. 63 PB11 12S BCLK
R43,, 0 64 PB12 12S ADO

Al USB Interface

105
\(/:EUS MSP_VBUS
L
VBUS C35 .
O 100F VBUS Detection: Use COMP/ADC to detect the USB power enabled
ypus
L MSP_VBUS R45 1
\BUS = 20 PB21 A0 25 COMPO INO+ 2
O GND 330k R4G
220k J23
cc1 ccL
foLoas =C= 31 PA27 DP =
GND
& =C= 30 PA26 DM ‘
Host / Device mode pull up/down RES
BUL
—X MSP_VBUS
cc2
& cc2
foead 31 PA27_DP
R47 R48
&D_ 30 PA26 DM 56k for default usb power selection gg¢'o 56,0k
J2a_ 325
BU2 3 3
X ccr 2 2 c
ESD Protection 1 1
S
Ic1
S
sno Sommrn - Sl v RS0 St
(e H———— 102 104 5.11k -
ND
& MSP VBUS 6 | o onp -2
TPDAEOO4DRYR
MNT_L t
MNT_2
INTS: GND
MNT 3
MNT_4 LEDs
© LED3
MUP-U2040% = A
GND MSP_VBUS R51 1 2 |||.GND
1.0k
BRI1111C-TR
UsB2 Red

LED to show the USB are well connected (POWER ON ~3mA)

USB HOST POWER SWITCH

Switch the 5V input from the USB interface

J22

2 MSP_VBUS
1

Connect J22 only when requires MCU work in the HOST mode

The 5V can be get from +5V (From XDS110 or external 5V)
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2 3 4 5 6
DS1A DS1B
XDS_RXD 33, — 8]
PAO PLO
XDS_TXD o) 18 82
XDS TCK SWDCLK 35| s o Lo XDS GND Cou Jls
XDS_TMS_SWDIO 36] pn e R52 1R53 LRS54 ag] P2
XDS TDO_SWO 37| pas PK2 101 10k 310k 10k 5] P2
L]_S DI 3 PA5S PK4 3 8 PLS -~
XDS RESET OUT 45’“ e e e XDS DP g;"” e - DCDCIO0
a3 ] Ph e e XDS DM Eou fli 2w DCDCIOL
e [0 o o DCDCRST DCDCRST sy
XS D %5, peo S VCCENL 7| o ros ol DCDCTEST
xps vBus _ RS6 %] a1 0 |l VCCEN2 77,1 ey Pos |2
w1 o1 po P Gar 76] Pz DCDCTESTsy e
GarnE %D PB3 . —;b PM3 PPO %
REE TARGET vcc 120 bt o Lo 3] e o Eitos
XDS GND cK 10 Prz (o} L) Pe PP3 [ag
- TS Hef PeomCKISWCLK pH3 [a2— —ed pm7 ppy ol
IMS 990 pcymmsiswoio pps fd0
Dl Bt pc2rmol pGo |add —HOSTSCL —29% pro
DO hef PCATDOISWO pG1 (a2 HOSTSDA —%Bet PN
242“ i pro |2 BSL INVOKE 11g!": S
4”; PC6 PF1 %ﬁ 1111 i
—2] pc7 PF2 fod— —L2e] pns
PF3 [ —
VBUS DETECT 00 e Las SPA32EAOIYTPDTR
—4 PD1
PD2 PEO QL
525 PD3 PE1 Q%—
1o PD4 PE2 Q%_
peoceuLse  —1a] FP8 PES :égza
R58 REF MAIN LDO _128,] hoo P e
470 PD7 PES
MSPA32E401YTPDTR
LED101 (LED102
BRI111C-TR X\LTST-C190GKT
Red Green
DS1D
XDS_vee
T T VDD
XDS_GND 25 | Voo GND AL
€38 —=C39 ——C40 ——C41 ——C42 ——cC43 28| Voo D [fas
0.01UF | 0.0LUF | 0.0LUF | 0.0uF | 0.0uF | 1uF 321 Voo oo [
VDD GND p——4
XDS_vcC Dsic 51 VDD GND 80
ZS VDD GND 114
p———+— VDD
ﬁi(g 54, WAKE B e — XDS_GND ;Z VDD GNDA 110
VDD
70 = 59 101
RST RBIAS XDs_vee 115 | Voo
ca4 o e 122 | oo
X XDS GND
RSTN R61 o1uF —33| ENORXIN _LC45 —LC4G 5 | yoon
0y s8] enorxe " WF | oowF .
XDS_GND  XDS_GND xosco XDS_GND ) ST Ve
= = o vbDC
xosc1 81—
56, XDS GND C47 —=C48 —=C49 9
ENOTXON XDS"END 220F | oauF | 1UF VREFA+
—5Ze] ENoTxOP o 8 1 vear
osco
XD _vee
osc1 b8 XDS_GND SPA3ZEAOLY TPDTR
R62 XDs_vce
MSPA32E40TYTPDTR 1.0k
3 4
o
LG o2 IC2A cs2
L= LM4040C25IDCKR ooE
C53 ——=
12pF 12pF
NV XDS GND
XDS GND XDS GND

XDS_GNIXDS_GND
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Software-controlled DCDC converter

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

XDS_VCCOUT
R64
220k
R65 —LCSS
220k 33pF
R66 R67 R68
3.30k 2.20k 6.81k
DS2
XDSVCC DS _GJID
_T*cse 15
67 —Lc57 R69 LR70 T A
270F | OAUF F4Tk F4Tk EYEs
;\(/:r;(‘DUT PLOTAOCLK/ACLK/AO/CAQ DCDCCALG
R71 BED PL1TA0.0/ALICAL P2.6/XIN/TAO.1 Jf DCDCCALD
220k XDS GND o) P1.2/TA0.1/A2ICA2 P27/XOUT o
— o) P1.3/ADC10CLK/CAOUT/A3VREF-VEREF-ICA3
P1.4/SMCLK/TAO. A4ITCK
P15/TA0.0/SCLK/AS/CAS/TMS
R72 —Lc58 :gg¥§gk P1.6/TA0.1/SDO/SCLIAG/CAG/TDITCLK
220k 33pF P1.7/CAOUT/SDISDA/A7/CAT/TDO/TDI 1
PAD
< XDS VCG ngg?é;.r RSTINMISBWTDIO Avss |12
TEST/SBWTCK pvss
XDS_GND SP430G2452IRSA16R
XDS_GND
XDS_GND
IC3
R75 XDS_VBUS
820 R76 *gge co1 62 XDS_VCC St N out B4 fDS VCCTARGET
410 XDS_VCCOUT 3 C63 C64
D1 o 2 01uF | 47uF
- VCCENL Ll &N GND -2
3 XDS_GND 1 [l DMG1013UW-7 R77
T— 47.0k —=—C65 ——=C66 TPS2102DBVR
o 16V 16V XDS_GND
o 0.22uF | 0.22uF
BAS40-05W,115
T2 D2
BC850CW,115 XDS_GND XDS_GND
o L1
XDS_VCCOUT XDS_VCCTARGET —— REF_TARGET_VCC XDS_vCcC R79 REF_MAIN_LDO
R80 2.20H 220k
0 C67 C68 R82
4.7uF 0.1uF 220k
BAS40-05W,115
XDS_GND N
XDS_GND XDS_GNIXDS_GND XDS_GND XDS_GND
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2 3 4
XDS110-ET <<---->> LaunchPad
= +5V 3v3
101 NI
XDS_VCC 1 2
XDS_VBI -
XDS VCCTARGET 5 o @lt
R83 XDS_GND XDS TXD 7l e ;_ 8 57 PAll SOUO SCL RX
3.30k XDS_RXD 9 | @] 10 56 PAI0 SOUO SDA TX
XDS_RESET_OUT 11 [ o @ 12 RST
XDS_TMS_SWDIO 13 g @] 14 12 PAIG SWDIO
XDS_TCK_SWDCLK 15 | g @] 16 13 PA20 SWCIK
XDS_TDO_SWO BSLJNVOKE 17 | o |18 L 11 PALS BSL Invoke
XDS_TDI 19 g @]20 20VUSB
PECI0DAAN
XDS_VCCTARGET
Add VUSB jumper in connector
XDS_VCC 102 3v3 103
1 [ ol2 1 [y ol2
3 e elt 3 e elt
e sh e sl
e o ® o
9o el 10 9 o ol 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

ic4
2 101 04 (=2
2 102 05 -2
108 106
8 { vee anp 4
TPDGEOOARSER
XDS_GND

CNT-M127-2*5-GS-3.05/2.5-250

U3
& 101 104 :
2 02 05 -
<2 103 106
8 4

TPD6EO04RSER

vcec GND ﬁ_
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2 3 4 5 6
104
\éBUS VBUS1 R84 XDS_VBUS
0
VBUS
O
%BUS
VBUS
e
XDS_VBUS R85 VBUS_DETECT
&= R86 XDS_GND 330K
5.11k RE7
[orcam XDS DP 220k
é D- XDS DM o=
ot XDS_GND
X XD ND
S_G
cc2 R88
© 5.11k
foas XDS DP C5 ><
5,:0 XDS_DM % 11 o1 %8 XDS_DM
XDS_GND 2 XDS_DP XDS_GND
BU2 — S—= 02 104 — —
—x R89
VBUS1 vee GND x ITMS XDS _VvCC
I 10k
é;ND TPD4E004DRYR
S XDS_GND s< {Tck RO
XDS_GND 10k
GND
e
GND
S IC6 >< ITDO
MBT a XDS_VBUS, 8 { N ouT L XDs_vcC 1701
= T >
70 5 C71
MNT_2 F E Ry 2.20F
2 IRSTN
MNT_3 5] xc o L4 ><
. 7 Ng EAD 9 XDS_GND
MNT_4
o= XDS_GND x XDS_vcC
UP-U2040: TPS73533DRBT
XDS_GND
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