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+3V3 J1l J3 +5V0 J4 J2
1 21 GPIO10 40 | 20
PGATS GND 2 | =3V VI GPIOLL 39 | LMMIGPIO! GND 9 GPIOS?
2o=o2 O 2 ] Analog_In GND 2=== 5% ] PWM/GPIO ! PWM/GPIO !
GPIO13 3 [P UART RX Analo 23 ADCINAS GPIO8 38 18
P —————mm LA | g_In === 5% ] PWM/GPIO ! GPIO | |—=
GPI1040 4 24 ADCINBO GPIO9 37 17
==~ 1P _UART_TX Analog_In 2===_ S| pPWM/GPIO ! GPIO [—=
5 {cpio! A 25 ADCINC2 GPIO4 36 . 16 XRSn
— ! nalog_In ——=—————— Timer_Cap/GPIO ! RST
ADCINB3 6 26 ADCINB1 GPIO5S 35 . 15 GPIO16
Analog In Analog_In —=——=—————=—— Timer_Cap/GPIO ! SPI_MOSI
GPIO56 7 _{spi cLk A 27 ADCINB2_P1l GPIO58 34 14 GPIO17
—_ | nalog_In/I2S_WS —_————— GPIO! SPI_MISO
ADCINC4 8 28 ADCINCO P3I GPIO30 33 13 GPIO39
e ° I GPIO! Analog_In/I2S_SCLK === 22 I GPIO! SPI_CSI/GPIO !
GRIO3T BP9 ¢ scL Analog_Out/i2S_sbout —22 ADCINAS_P5| GPIO18 BP 32 | Gpig, SPI_CS/GPIO | |12 GFIO23
GPIO35 BP 10 - 9 o . 30 ADCINA1 GPIO25 BP 31 | - 11 GPIO59 BP
=== = = 112C_SDA Analog_Out/I2S_SDin ==e2 = 22 IGPIO! GPIO !
GND GND
BoosterPack Headers Site 1 (Top)
Y5 - J8 are labeled on the PCB. The
Pin numbers listed on these +3V3 +5V0
ischematic components should be
offset by 40. i.e. pin 1 on J5 is labeled JP8
@s pin 40 on the PCB. ; e e i
® ©
J5 J7 J8 J6
1 21 GPIOO 40 | 20
PGA246 GND 2 | >3V VI GpPIOL 39| PWM/GPIO ! GND 9 GPIO27
Analog_In GND === 5= | PWM/GPIO ! PWM/GPIO !
GPIO28 BP 3 [P UART RX A 23 ADCINA6 GPIO6_BP 38 18
| | nalog_In _————— PWM/GPIO ! GPIO | f—=
GP1029 BP 4 24 ADCINA2 GPIO7 BP 37 17
==L oL = 1 |P UART_TX Analog_In == =S PWM/GPIO ! GPIO [—=
ADCINB4 P4OF 5 GPIO ! Analog_In 25 ADCINC14 GPIO2 BP 36| Timer Cap/GPIO | RST |—16 XRSn
ADCINA4 P20OF 6 i = 26 ADCINC1 GPIO3 35 T \ 15 GPI1024
Analog In Analog_In =——=———————— Timer_Cap/GPIO ! SPI_MOSI
GPIO22 7_|spl cLk A 27 ADCINC3 P4l GPIO26 BP 34 14 GPIO31
—_— | nalog_In/I2S_WS _—— GPIO! SPI_MISO
ADCINA8 P60OF 8 28 ADCINC5 P6I GPIO15 BP__ 33 13 GPIO33 BP
e e ® IGPIO! Analog_In/I2S_SCLK === =22 IGPIO! SPI_CSI/GPIO !
9 12C SCL A 29 ADCINA3 P2| GPIO14 BP 32 12 GPI034
—— 12C_ nalog_Out/I2S_SDout ADGINAD CPOD B a1 GPIO ! SPI_CSI/GPIO ! CPIOT> BF
10 _11>c spa Analog_Out/12S_SDin —32 GPIO32 BP__ 31 Igpio) GPIO 1 |11
. GND GND
BoosterPack Headers Site 2 (Bottom)
EQEP Connectors
+5V0 +5V0
+5V0 CAN Connector
T +3V3
+3V3
FSI Connector T
LR50 LR53 SR54
>1.00k >1.00k U10 $10.0k
12 1% J13 1% J11 GPIO32 _CANTX
[ EQEP1A [ -t EQEP2A GPIO33 FSIRXCLK 1|y @l 2 GPIO7 FSITXCLK 1)p CANH |l J14
al 2 a0 EQEP1B o2 a0 EQEP2B 3 |la &l 4 7 CANL k8 $R55 1
- 3 = am EQEP1I P 3 ~ P EQEP2| GPIO12 FSIRXDO 5 a a 6 GPIO6 _FSITXDO GPIO33 CANRX 3120 2 l @
ol 4 - 4l e GPIO2 FSIRXD1 7 e @] 8 GPIO25 FSITXD1 RS en |8 3 le
o5 o5 9 o el —
e ——C43 C44 C45 ——C46 C47 C48 +3V3 GND vee GND 2
1000pF 1000pF 1000pF 1000pF 1000pF 1000pF
—_ SN65HVD234DR
L GND —
— GND — GND
GND GND
N GND
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User LEDs +3V3 Oscillator Route cleanly and place near U1
T GPIO18 X2
+3V3 BOOt Mode SE'GCt GPIO18 BP ~
+ava T DNP——@ Reset Button +3V3
< R29 ¢ R30
{ 680 { 680 2R31
30 R32
2R33 R34 1 2 2.2k
lr3s lraz Zoek 356k Selected Boot Mode Chart -
$10M $10M ) . .
0 LED4 LEDS GPIO24 S2 placed upside-down (so UP is open (1), DOWN is closed (0)) e 3 o4 XRSn
_—
!\:‘ \\ ’ I:I I:I = S1
Red Green GPIO32 | Mode# |GPIO24 | GPIO32 Boot Mode [+ r2 GND o3t
C38 [CXO) ——=C39
N~
- Ue 00 0 0 Boot from Parallel GPIO 15pF 15pF
GPio2s  R38 1 +3V3 - N = =
n —{>— 1 I 52 o1 0 1 Boot from SCI / Wait Mode GRD GRD
2_{ GND vee o< 02 1 0 Boot from CAN == — —_
R39 N N N
GPIO34 AV S oon _[>_ 2Y lc4o 03 1 1 Boot from Flash GND GND ND
SN74LVC2G07DBVR 0.1uF
J By default:
e R40 2R41 r Crystal Y2 is connected between X1 and X2. H
GND = 2.2k 2.2k + GPIO18_BP is not connected to the BoosterPack EQEP Level Shlfter
GND header.
+3V3 +5V0
If GP1018 is needed at the Boosterpack Headers: ca1 c42
+ Remove R35
t Place Oohm resistors on both R31 and R28 4 u7 4
=3 0.1uF 0.1uF
GND = 2 15 =
GND VCCA VCCB GND
GPIO35 Q1A 1 AL B1 |16 EQEP1A
GPIO37 Q1B 3 A2 B2 14 EQEP1B
GPIO59 Q1l 4. a3 B3 ked3 EQEP1I
GPIO14 Q2A 5 AL B4 12 EQEP2A
GPIO15 Q2B 6 A5 B5 kll EQEP2B
+3V3 GPIO26 Q21 7. | pg B86 |0 EQEP2I
R42
8l oE GND |2
2.2k
DNP TXB0106PWR L
GND
J_ [To disable the Level Shifter:
== 1. De-populate R42
GND 2. Place a 0-ohm resistor on R43 to ground OE
UART Routing
EQEP Routing
GPIO37 ALT 1 4 GPIO35 ALT FSland CAN ROUtmg
+3V3 [-I)
us GPIO37 2 o _* 5 GPIO35 GPIO33 FSIRXCLK R46 GPIO33 ALT GPIO7_FSITXCLK R45 GPIO7 BP
16 |\cc oG GPIO14_Q2A GPIO37 BP 3 ? 2 6 GPIO35 BP
- GPIO14 BP
QEP2 SEL 1.1 A
105 o GPIO15 Q2B sa GPIO12 FSIRXDO Ra7 GPIO12 BP GPIO6_FSITXDO R44 GPIO6 BP
9 lc ov1 GPIO15_BP 0
6 | N 5 GPIO26_Q2I +3V3
ay1 GPI026_BP GPI028 BP 1 4 GPIO29 BP
GPIO14 14 {1 com e ) GPIO2 FSIRXD1 R71 GPIO2 BP GPIO25 FSITXD1 __ R72 GPIO25 BP
GPIO15 15 |5, GPI028 2 5 GPI029 0
ey S IF N
GPIO28 SCIRX 3 ? Q 6 GPIO29 SCITX
QEP1 SEL 5 2 QEP2 SEL
SN74LV4053ATPWRQ1 | If needed, depopulate the resistors to isolate the BP headers
= = 4 o & 1 S6 from the FSI Headers. By default all are connected.
GND GND Ji2 J13
S3 FSI routing will be as clean as possible to FSI header. BP
+3V3 - resistors will be branches with short stubs off of main branch to
U9 1 GPIO37 SCITX 1 4 GPIO35 SCIRX reduce noise on high speed lines
= )
16 GPIO35_ Q1A GND IXD TO XDS 2 5 RXD FROM XDS
vee e GPIO35_SCIRX . 7
QEP1 SEL 11 | A S3 (1, UP): QEP signals are routed to the BoosterPack GPIO29 SCITX 3 ? Q 6 GPI028 SCIRX
10 [g 2v0 GPIO37 Q1B Headers (default) GPIO33 CANRX 1 4 GPIO32 CANTX
9 c ov1 GPIO37_SCITX IS3 (0, DOWN): QEP signals are routed to the QEP 6 4 If CAN functionality is desired, ensure
Headers S8 GPIO33 ALT 2 5 GPI1032 that R46 is populated with a 0-ohm
6 | INH 3v0 GPIO59 Q1l Q\ /c resistor.
ay1 GPIO59 BP IS8 is placed upside-down so the 0 position is 'up’ GPIO33 BP 3 ? Q 6 GPI032 _BP
GPIO35 ALT 14 11 com towards the debug probe
GPIO37 ALT 15 {5 com GND
GPIO59 4 |5.com GND S9
SN74LV4053ATPWRQ1 |
GND
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1 2 3 4 5 6
Place near Ul
+3v3
GND
C9 C10 ——C11 —=C12 ——=C13 Ci4 $R10 +3V3
VDD 10uF 10uF 0.1uF | 0.1uF | 0.1uF | O0.1uF $2.2k
ULE DNP
® 42 VDD vss 35 UiD
VDD VSS R12
7L _1vbp vss 12 TCK 60 .} ek VREGENZ |/ VREGENZ
+3V3 VDDA 87 | vop vss |86
™S 62 49
L2 — @ ><{TMS FLT1 22
—1—e—9—¢ 34| VOO vssa 32 xRS 2 |ome ® =
60 ohm 9 VDDA VSSA n XRS FLT2 ORD
3 X1 69
cis C16 ——=C17 ——=ci8 17 | vooe b
2.2uF 2.2uF 2.2uF 2.2uF 70 VDDIO
+3V3 VvDDIO 88 | \opio F280049CPZS
— L3 82
GND L — VDDIO_SW VSS_SwW
= 220 ohm
GND F280049CPZS 1
C19 —
Place near Ul 10uF GND
GND —
GND
Place near U1
U1B
GPIO32 64
GPIO33 FSIRXCLK 53 gz:gzg
GPIO34 94| cpiosa — DNP DNP DNP DNP DNP DNP
GPIO35 63 |A Oohm series resistor has been placed GND
=220 99y GPIO35/TDI > A
GPIO37 61 GPIO37/TDO on each DAC out pin. If there is not
GPIO39 9 GPIO39 enough output resistance for the DAC,
GP1040 85| cpioao replace the Oohm resistor with an
GPIO56 65 @ppropriate value
=22 2 GPIO56
GPIOS7 66, | opios57
GPIOS8 67, | opioss U1c
GPIOS9 92, | spiose
ADCINAO _R13 ,,, O 23 18 R14 ,,, 0 ADCINB2 P1l
ADCINA1T _R15 77 22 ﬁfgﬂglggﬁm—om ggﬁ;—:m 30 e R16 ,,, 0 ADCINA3 P2|
F280049CPZS ADCINA2__ 9 | \5meimGAl OF PGA3 N |—20 R17 .. 0 ADCINCO P3|
ADCINA3 P2I 10 |5 = capeas N 3L R18 ., 0 ADCINC3 P4l
ADCINA4_P20F R19 36 || poas IN |16 R20 .~ O ADCINA9 P5I
ADCINAS 35 = — 28 R21 ,,, 0 ADCINC5 P6l
e R . C5/PGA6_IN
YA R22 ADCINA6 6 | Agipgas_OF PGAT_IN |23
ADCINA8 P60OF R22 37 ABIPGAG_OF B
GPIOO 79, | 5pio0o ADCINA9 P5I 38 | g -
GPIO2 FSIRXDL 77| cpiooz e @ I R23  pGA135 GND
GPIO4 75| GPIO04 ADCINBL _ 40 fp51/p10/c10/PGA7_OF PGA5_GND |—£3
GPIO5 89 ADCINB2 PII 7 - - 32 R24  pGA246 GND
22994 GPIO0S oeeoe L1 B2/C6/PGA3_OF PGA2_GND/PGA4_GND/PGA6_GND
GPIO6 FSITXDO 97 | c61506 ADCINB3 8 | panvinc PGA7 GND 22
GPIO7 FSITXCLK 84 ADCINB4 P40F R25 39 -
GPIOO07 B4/C8/PGA4_OF
GPIO8 74, | 5pioos
GPIO9 90, f Gpiogg VREFHIA 22 $R26 gR27
GPIO10 93, | Gpio10 ADCINCO P3l__ 19 | g VREFHIB/VREFHIC |—24 i 70
GPIO11 52, | cpio11 ADCINC1 29 .~
GPIO12 FSIRXDO 51| obi510 ADCINC2 21 | 55
GPIO13 50 ADCINC4 17 27
SPIoI 6| GPlo13 e e VREFLOA —_
GPIOl4 96, | cpio1a ADCINC14 44 |y VREFLOBVREFLOC |—28 =
GPIOI5 o5 ] Zoiois GND J15
GPIO16 54| cpiois - -
GPIO17 55, cpio17 F280049CPZS - T a
GPIO18 X2 68, | cpiois x2 ——C32 ——=C33 —=C34 A
GPIO22 83,1 Gpi022 sw 330pF | 330pF | 330pF When using PGA output filters:
GPI023 8 GPIO23 SW  Remove the Resistors
GPIO24 56| GpI024 - Place Capacitors required for PGA
GPIO25 FSITXD1 57, | 5005 filtering
GPIO26 58, | GpI026 = ——C35 C36
GPIO27 59| cpio27 GND hen not using PGA output filters: 2.2uF 2.2uF
GPI028 Lol criozs - Place Oohm Resistors
GPI1029 100, { Gpio29 - Default capacitor values allow for e hd
GPIO30 98| Cpio30 reasonable ACQPS
GPIO31 99, cpioa1 —
GND
F280049CPZS
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2 3 4 5 6
XDS110 Side i Target Side
+3v3 i
SR57 i
$3.3k :
XDS i
2B | P RXD_FROM_XDS
1 - 2
XDS 3 _: al 2 TXD TO XDS
XDS 5 (o &l 6 T™MS
XDS 7]lea al38 TCK
XDS helliind
XDS :
' 'To debug the F280049C, ensure that the jumpers on J101
are connected to pass the TMS and TCK signals to the
Ko el MCU. RXD and TXD are optional. These are for Channel
e ol s B of the Debugger to enable a serial interface to the
>re o connected PC.
9__; el 10
1 If debugging an external target, remove the jumpers from
GRD J101 and connect the external target to J102.
Ui12
101 oy ]
102 105 |8
103 106 |~

vce GND 2
TPD6EOOARSER
GND
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1 ‘ 2 3 ‘ 4 5 6
USB & XDS Power Isolation Boundary v3v3
U3
T
|~ |© ::
USB VBUS 1 {veBusi i vBus2 |18 ®
1100 1
GND 2 — o3 1vDDL " vbp2 14 ¢ PS
o 4 use Ip 42792620 C105 J—cloe 4 | poEN 0 oD L 12 lc1 ——c2
0.1uF | O0.1uF H 0.1uF | O0.1uF
o+ |3 USB_DP USB_GND 5| spu ii pIN 12
1
D- -2 USB_DM USB DM R103 A 24.3 6| up- :: DD- jedl R1 A 24.3 XDS_DM L
g 1101 0o N
g VBUS |1 USB_VBUS USB_GND USB DP R104 A 24.3 7] up+ :: DD+ |20 R2 AV 24.3 XDS DP GND
%) 742792620 i
=) (2:;3('): 2_{ GNDL " GND2 2
ml?l: . 8 1enp1 i GND2 15
11
USB_GND 1
U100 USB_GND GND
1 4 USB_DP
USB D 2 i o5 —_usB_DM
C101 <R100 +5V0 +3V3
3300pF $1.00M USB VBUS 6 lvee GND 3 USB VBUS
P TPD4EO04DRYR
e R3
USB_GND USB_GND 680
JP3
+3V3
U101 USB VCC N
21 N ouT a U VCC LED1
N out LR101 L ciooLcios i )
8 15pF 2.2uF Red
EN FB -
NC JP2
R105
GND USB_GND 680 =
TPS79601DRBR Al GND
.| LeDo I'_"I =
USB_GND USB_GND JP1 GND
USB_GND 4| Red
C104
||
USB_GND 1l
0.01uF
USB_GND GND
3.3V to 5V Boost System Supervisory Circuit
XRSn
+3V3 +3Vv3 +3V3 +5V0
L1 P4 JP5
_— L | L |
~ +3V3 +3V3 2 | o 2 | o
R4 3|l a 3 | a VDD
3.3uH u4 2.2k ® . L{ )
Us +5V0 1 1 TP1
O 5 {vop OUTA L i R6 = = VDDIO
3 VN sw L P’ ® 2.2k GND GND T_o
TP2
1IN5819HW-7-F 2R7 C3 3 = 6 VDDA
R8 4 $301k | 820pF S ouTs ¢ +3v3 +5V0
W= e JP6 JP7
10k FB |2 ca tavs P8
TouF P9 e 4-lseT GND |2 L= .
GND 2 ° ° T—O
sR9 3 le Sle TP4
——C5 > 10k ——C6 TPS3702CX33DDCR —_—C7 C8 e e +5V0
4.7uF LMR62421XMFX/NOPB 0.1uF 0.01uF 0.01uF 1 L I_—O
1 GND GND S
If +5V0 is supplied from elsewhere, 1 _ = =
i i disconnect this jumper to prevent = GND GND GND
= = contention GND L TP6
GND GND =
50 is always connected to the GND
XDS110.
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1 2 3 4 5 6
U2A +3v3 U2B
oS0 S| PO " —57| P
XDS TCK SWDCLK __35+] s oo — 2R58 RS9 1RG0 LR61 T iy
XDS_TMS_SWDIO 36, | pas pK2 |20 210k $1.0k $1.0k 31.0k 84, | pLs
XDS _TDO_SWO ar, [ o2 85, | pra
XDS_TDI 38| pas pra |63 DEBUG D4 86, | pLs
+5V0 XDS_RESET_OUT 40, pac pKe |62 DEBUG ID5 XDS _DP 9| pre pQo 3
61 __DEBUG ID6 XDS DM 93 6
R62 PAT PKe "60DEBUG D7 P PO
PK7 PQ2 |l —
100 PBO —8{pmo PQ3 kw2l
50 PBL PJO 44% _%,D PM1 P4 [ 102
0.01uF REZ PIL == —Loc Pm2 s
. PB3 —L] PM3 PPO |2
L PB4 PHO |22 — —2 | pma PPLfdld
= PBS5 PH1 }ae30 — B3] pms PP2 [103
GND PH2 j3l —2{ pv6 PP3 [ l04
ITCK PCOTCK/SWCLK PH3 ja32 — ) pw7 PP4 [105
ITMS PCLTMS/SWDIO PP5 |06
HBIO PC2/TDI PGO 44% %@ PNO
av3 PC3/TDO/SWO PGL|r30 %80 pre
PC4 ——>{ PN2
T PC5 PFO |xd2 110, f pn3
I S— PC6 PF1jxdd 1) pna
i PC7 PF2 <u% 112 f pns
. iii 26 _ MSP432E401YTPDT
PD1
PD2 PEO |l —
L 4 PD3 PE1 4«%
= = PD4 PE2 [rl3
GND GND PD5 PE3 fnd2
R63 PD6 PE4 44%
a0 PD7 PES fnd24
. MSP432E401YTPDT
LED2
~ Blue
u2D
GND o
;g VDD 17
VDD GND
28| vpD GND |28
39 {vpp GND 22
+3v3 47 | oo oND |58
U2C 5521 VDD GND 2(1’4
R65 64 | Wake OB |85 6 | von eND
ok WAKE HiB -85 — 8 vop 0
RE6 10— s 2 vop GNDA
) *—o RST RBIAS -0 vop
o8B R68 +3V3 113 ¥BB ==
53 4.87k T - 122 —
—53{ ENORXIN +—t VDD oD
54 C57 C58 8
L L 54 EnorxiP L I— VDDA
= = N = 1uF 0.01UF
GND GND 1 oip 87 | yope
% xosc1 57 oD ::115 VDDC
| SR GND c59 C60 c61 9
22uF ] OAuF | 1uF VASE
—57 ENOTXOP YL '
0sco (38 11 g2 88 | vBAT
3 [ 4
1T G
osc1-82 ¢ =
1 GND MSP432E401YTPDT
C62
MSP432E401YTPDT ——=C63 12pF 1 +3V3
12pFI N — w1
= GND 51
—  GND
GND
——cs6
0.1uF

9]
Z
o)
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DNP DNP DNP MH1 MH2
DNP DNP DNP
MH3 MH4
Logol
PCB
LOGO
Texas Instruments CE Logol Logo4
PCB
LOGO
Logo3 Logo2 INSTASPIN_FOC_LOGO
PCB PCB
H1 LOGO LOGO
FCC disclaimer WEEE logo
AK67421-0.3

|Mp | |Mp | |M?| |Mp| |M?| |M(T5’\T| |MI-\T | |Mp | |M? |

772

Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

773
Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

zz74

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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