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+3V3 Ji J3 +5V0 J4 J2
1 21 GPIO10 40 . 20
PGATE5 GND 7 | o3 VI GPIOIL 30 | hWWGRIO! GND 16 GPIOS7
Analog_In GND ——==——— PWM/GPIO ! PWM/GPIO !
GPIO13 3 | p UART RX A 23 ADCINAS GPIO8 38 18
| | nalog_In ==° 9% pWM/GPIO! GPIO | [—=
GPIO40 41 LP_UART_TX Analog_In —22 ADCINBO GPIOS 37 | pywmiGPio ! GPIO 12
5 lgpior A o 25 ADCINC2 GPIO4 36 . 16 XRSn
— ! nalog_In ——=———— Timer_Cap/GPIO ! RST
ADCINB3 6 _{A 26 ADCINB1 GPIO5 35 y 15 GPIO16
nalog In Analog_In ——=——————— Timer_Cap/GPIO ! SPI_MOSI
GPIO56 7 27 ADCINB2 P1lI GPIO58 34 14 GPIO17
SPI_CLK Analog_In/I2S_WS =222 22 [ Gp|o! SPI_MISO
ADCINC4 8 |cpio! A 28 ADCINCO P3I GPIO30 33 13 GPIO39
! nalog_In/I2S_SCLK === ___ % IGPIO! SPI_CSI/GPIO !
GPIO37 BP 9 29 ADCINA9 PS5l GPIO18 BP 32 12 GPI1023
CPOB BP 10 ] 12C_SCL Analog_Out/I2S_SDout ADGINAL P25 31 ] GPIO! SPI_CSI/GPIO ! GPIOSo BP
GPIOSS BP 10 1 15c spa Analog_Out/I2S_SDin —32 GPIO2s 31 fgpios GPIO 1|11
GND GND
BoosterPack Headers Site 1 (Top)
P5 - J8 are labeled on the PCB. The
Pin numbers listed on these +3V3 +5V0
ischematic components should be
pffset by 40. i.e. pin 1 on J5 is labeled JP8
@s pin 40 on the PCB. 1 lm e 2
3 e o 4
J5 J7 J6 J8
1 21 GPIOO 40 | 20
PGA246 GND 2 | jo3V VI GPIO1 39| PWMIGPIO ! GNP ™19 GPIO27
nalog_In GND == S | PWM/GPIO! PWM/GPIO !
GPIO28 BP 3 23 ADCINA6 GPIO6 BP 38 18
LP_UART_RX Analog_In ———————— PWM/GPIO ! GPIO | —=
GPIO29 BP 4 |\ p UART TX A 24 ADCINA2 GPIO7 BP 37 17
prinl =l . _ nalog_In =L 5 o IpwM/GPIO! GPIO —L
ADCINB4 P4OF 5 25 ADCINC14 GPIO2 36 y 16 XRSn
—_—————————— GPIO! Analog_In =———————— Timer_Cap/GPIO ! RST
ADCINA4 P20OF 6 A 26 ADCINC1 GPIO3 35 " 15 GPIO24
nalog In Analog_In —————————1 Timer_Cap/GPIO ! SPI_MOSI
GRI022 ______ 7 |gp ik Analog_In/12s_WS |—2Z ADCINGS P4l GPIO26 BP__ 34 |50, SPI_MISO |—14 GPIO31
ADCINA8 P6OF 8 GPIO ! A oy’ s 28 ADCINCS P6l GPIO15 BP 33 ' e 13 GPIO33 BP
—_— ! nalog_In/I2S_SCLK ——————— GPIO! SPI_CS/GPIO !
9 29 ADCINA3 P2I GPIO14 BP__ 32 12 GPIO34
o1 12C_SCL Analog_Out/I2S_SDout 30 ADCINAD CPI032 BP 31 ] GPIO! SPI_CS/GPIO ! GPIO12 BP
10 1i2c_spa Analog_Out/I2S_SDin GPIosz BP 31 fgpio: GPIO 1|11
. GND GND
BoosterPack Headers Site 2 (Bottom)
EQEP Connectors
+5V0 +5V0
+5V0 CAN Connector
T +3V3
+3V3
FSI Connector T
$R50 sR53 <R54
1.00k 31.00k >1.00k J11 U10 $10.0k
12 1% 1% J13 1% GPIO33 FSIRXCLK 1 " e 2 GPIO7 FSITXCLK GPIO32 CANTX
[ e EQEP1A [ EQEP2A ER ; 4 1]p CANH ki J14
ol 2 ' ' EQEP1B ol 2 ol EQEP2B GPIO12 FSIRXDO 5 o el b GPIO6 _FSITXDO I CANL 8 $R55 L
ol 3 — P EQEP1] ol 3 — P EQEP2I 7le el-8 GPIO33 CANRX 3120 2 1o
ol 4 ——2 RS EN |2 3 le
a 5 P 5 Py
e ——C43 C44 C45 i ——C46 Cc4a7 C48 VCC GND |—2
1000pF 1000pF 1000pF 1000pF 1000pF 1000pF
= SN65HVD234DR
| 1 GND
GND = GND = GND
GND GND
GND
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Usel‘ LEDS +3V3 +3V3 OSC|||ator Route cleanly and place near Ul
GPIO18 X2
+av3 Boot Mode Select GPIOLS BP ——
+ava T———— DNP-——@ X1 Reset Button +3v3
s R29 s R30
{ 680 { 680 2R31
30 R32
¢R33 (R34 1 2 2.2k
tR36 LR37 $o6k  $56k Selected Boot Mode Chart - 35
310M 3$10M . . .
LED4 LED5 GPIO24 S2 placed upside-down (so UP is open (1), DOWN is closed (0)) = 3 o XRSn
A A N GPio24 o J—
R X I:I |:| —_ S1
| Red Green CPIOs2 Mode# | GPIO24 | GPIO32 Boot Mode [+ |2 GND oS
C38 0o ——C39
N
- Us 00 0 0 Boot from Parallel GPIO 15pF 15pF e
GPI023 1 +3V3 ; N = =
W 1A —[>— 1Y 1— (\ s2 01 0 1 Boot from SCI/ Wait Mode GND GND
2 1 GND vee of< 02 1 0 Boot from CAN — — —_
R39 N N N
GRIO34 A S on _[>_ 2y lC40 03 1 1 Boot from Flash GND GND GND
SN74LVC2G07DBVR 0.1uF
1 By default:
= R40 2R41 t 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: c4a1 c42
- Remove R35 s p
+ Place Oohm resistors on both R31 and R38 u7
= 0.1uF 0.1uF
GND — 2 15 —
GND VCCA VCCB GND
GPIO35 Q1A AL B1 16 EQEPI1A
GPIO37 Q1B 3 A2 B2 il EQEP1B
GPIO59 Qil 4 A3 B3 13 EQEP1I
GPIO14 Q2A 5 A4 B4 kl2 EQEP2A
GPIO15 Q2B 6 A5 B5 11 EQEP2B
+3V3 GPI026 Q2I 74 r6 B6 kel0 EQEP2I
R42
8 f o GND 2
2.2k
DNP TXB0106PWR L
GND
[To disable the Level Shifter:
e 1. De-populate R42
GND 2. Place a 0-ohm resistor on R43 to ground OE
UART Routing
EQEP Routing
GPIO37 ALT 4 GPIO35 ALT FSI and CAN Routing
+3V3 -3
8] GPIO37 \ /c 5 GPIO35
16 |y 1v0 12 GPIO14_Q2A GPIO37 BP 3 2 6 GPIO35 BP GPIO6 FSITXDO  Ra4 GPIO6 BP GPIO7 FSITXCLK R45 GPIO7 BP
1v1 13 GPIO14_BP
QEP2 SEL a 11
10 2 GPIO15_Q2B S4
B 2Y0 p—m—m8mmF—="—
) — A —e T
6 | NH avo -5 GPIO26_Q2I +3V3 GPIO33 FSIRXCLK R46 GPIO33 ALT GPIO12 FSIRXDO Ra7 GPIO12 BP
A GPIO26_BP Dy GPIO28 BP. 4 GPIO29 BP. A
GPIO14 14 11 com hd -}
GPIO15 15 7 GPIO28 5 GPIO29
2-COM GND
GPIO26 4|5 com oo 2 6 [ o o13 7
GPIO28 SCIRX ? Q 6 GPIO29 SCITX
QEP1 SEL 5 2 EP2 SEL If needed, depopulate the resistors to isolate the BP headers
1 SN74LV4053ATPWRQ1 1 from the FSI Headers. By default all are connected.
= = 4 1 S6
GND GND ° © FSI routing will be as clean as possible to FSI header. BP
S3 resistors will be branches with short stubs off of main branch to
+3V3 - reduce noise on high speed lines
U9 GPIO37_SCITX 4 GPIO35_SCIRX
= o o
16 12 GPIO35_Q1A GND IXD TO XDS 5 RXD FROM XDS
vee N T1is—cpioss scirx 7
QEP1 SEL - 11| A IS3.x (1): QEP signals are routed to the BoosterPack GPIO29 SCITX ? Q 6 GPI028 SCIRX
10 lg 2Y0 2 GPIO37_Q1B Headers (default) GPIO33 CANRX 1 4 GPIO32 CANTX
9 c 2v1 1 GPIO37_SCITX IS3.x (0): QEP signals are routed to the QEP Headers 65 4 If CAN functionality is desired, ensure
S8 GPIO33 ALT 2 5 GPIO32 that R46 is populated with a 0-ohm
6 . INH 3y0 -2 GPIO59 Q1l \ /c resistor.
ay1 -3 GPIO59 BP [S6 is placed upside-down so the 0 position is ‘up’ GPIO33 BP 3 ? 2 6 GPI032_BP
GPIO35 ALT 14 11 com towards the debug probe
GPIO37 ALT 15 {5 com GND |—Z
GPIO59 4 {3com GND |8 S9
1 SN74LVA4053ATPWRQ1 1
GND GND
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1 2 3 4 5 6
Place near U1
+3V3
GND
C9 C10 ==Cl1 —=C12 —==Ci13 Cl4 sR10 +3Vv3
VDD 10uF 10uF 0.1uF 0.1uF 0.1uF 0.1uF >2.2k
p UlE DNP
® 4‘; VDD vss 35 Ui
VDD VSs R12
71 1 \pp VSS 72 TCK 60 TCK VREGENZ 73 VREGENZ
+3V3 VDDA 87 1vpD VSs 86 0
L2 T Lﬁﬁ T™S FLT1 | 49
— *—o 11 {yppa VSSA 12
- T 34 33 XRSn 2 |sms 48 =
60 ohm L 2 VDDA VSSA XRS FLT2 Gl-\lD
3 X1 69
c1s C16 ——=cC17 ——=ci18 27 Voo 2
2.2uF 2.2uF 2.2uF 2.2uF 70| \opio
+3V3 VDDIO 88 | \ppio F280049CPZS
— L3
= L — *—o P 80_{vppio_sw vss_sw |82
GND = 220 ohm = =
GND F280049CPZS 1
Pl UL C19 C20 —C24 C25 =
ace near 10uF GND
GND =
GND
Place near Ul
UlB
GPIO32 64
GPIO33 FSIRXCLK 53 gg:ggg
GPIO34 94 GPIO34 —_ DNP DNP DNP DNP DNP DNP
GPIO35 63| cpi03s/TDI {A Oohm series resistor has been placed GND
GPI037 6 GPIO37/TDO on each DAC out pin. If there is not
GPIO39 911 GPi039 lenough output resistance for the DAC,
GPIO40 85,1 GPI040 replace the Oohm resistor with an
GPIO56 65 appropriate value
_—— GPIO56
GPIOS7 66, | opjos7
GPIOS9 92, | opiosgy
ADCINAO _R13 ,,, O 23 18 R14 ,,, 0 ADCINB2 P1l
ADCINAL _R15 0 22 ﬁggisc/gl(s)/g?mfow ggﬁ;m 30 e R16 ,,, 0 ADCINA3 P2I
F280049CPZS ADCINA2 9 |\5man o0 oF PGA3 IN I—20 R17 ,,, 0 ADCINCO P3l
ADCINA3 P2l 10 | 5 = capcaa IN 3L R18 ,. .0 ADCINC3 P4l
ADCINA4 P20F R19 36| poAs N L6 R20 .\~ 0 ADCINA9 PS5l
ADCINA5 35 |'\c - cspeas IN |28 R21 ,."0 ADCINC5 Pél
U1A ADCINA6 6 o 43
R22 B 2 | ABIPGA5_OF PGA7_IN |—==
ADCINA8 P6OF T4< 37 A8IPGAG OF
GPIO0 79, | 5piooo 0 ADCINAY PSI 38 | g -
GPIOZ 77, 5pioo2 PGA1_GND |4 AA—ECGAL35 GND
GPIO4 75 ADCINB1 40 = 13
[T GPI0O04 ADCINBZ P17 ] B1/A10/C10/PGA7_OF PGA5_GND > R24  pGA246 GND
—_—— GPIO05 ————=———————1 B2/C6/PGA3_OF PGA2_GND/PGA4_GND/PGA6_GND AW
GPIO6 FSITXDO 97, | picoe Ro5 ADCINB3 8 | paviac PGA7_GND |22
GPIO7 FSITXCLK 84, ] ping7 ADCINB4 P4OF "33 39 {BacaipGas OF -
GPIO8 74 GPIO08 0
GPIO9 90, 5pioog VREFHIA 22 $R26 SR27
GPIO10 93] Gpio1o ADCINCO P3l__ 19 | o, VREFHIBVREFHIC [—24 P 1°
GPIO12 FSIRXDO 51, | 5pio12 ADCINCZ 21 |,
GPIO14 96 ADCINC14 44 26 =
_— GPI014 —_—1C14 VREFLOB/VREFLOC =
GPIO1S 95, | 5pio1s GND J15
GPIO16 54, | 5pioie Py -
GPIO17 55| chio17 F280049CPZS - T ey
GPIO18 X2 68 | 5pi018 x2 =—C382 ——=C33 ——C34 s
GPI022 83| chi00 sw 330pF | 330pF | 330pF \When using PGA output filters:
GPIO23 8 GPIO23 SW - Remove the Resistors
GPIO24 56, Gpiog4 - Place Capacitors required for PGA
M GPI026 - —C35 C36
GPIO27 59 GPIO27 GND hen not using PGA output filters: 2.2uF 2.2uF
GPI028 1ol criozs - Place Oohm Resistors
GPIO29 100 e - Default capacitor values allow for hd hd
GPIO30 98| Cpio30 reasonable ACQPS
GND
F280049CPZS
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|
XDS110 Side : Target Side
i
+3V3 |
i
<R57 |
3.3k :
XDS_TXD :
XDS RXD | 1011
1 o 2 RXD _FROM_XDS
XDS RESET OUT 3 _= - 4 TXD TO XDS
XDS _TMS SWDIO 5 - a 6 T™MS
XDS TCK SWDCLK 7 a a 8 TCK
XDS TDO_SWO i
XDS TDI :
|
|
|
|
|
|
|
'To debug the F280049C, ensure that the jumpers on J101
are connected to pass the TMS and TCK signals to the
C L ”:2 — MCU. RXD and TXD are optional. These are for Channel
: 1o 4 2 B of the Debugger to enable a serial interface to the
9 o= connected PC.
9 o o 10
L If debugging an external target, remove the jumpers from
oRD J101 and connect the external target to J102.
U12
L o1 104 |2
2 102 105 |8
3 103 106 |~
8 lvce GND |2
TPD6EOO4RSER 1
GTND
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USB & XDS Power Isolation Boundary +3v3
U3
|~ |©
USB VBUS 1 vBust " vBUS2 |16 s
1
1100
GND 2 [—1 USB VCC o3 1vDD1L " voD2 4 ¢ PY
Y USB_ID 742792620 C105 C106 4 | ppEN :: spD |13 lc1 —C2
0.1uF | 0.1uF i 0.1uF | 0.1uF
o+ L3 USB_DP USB_GND 5 | spu i pin 12
1
b. L2 USB_DM USB DM__R103,,, 24.3 6. up- D kel R1,,, 243 XDS_DM
g 1101 S
g VBUS Hjuss_vsus USB_GND USB DP__RI104,,, 243 7] up+ DD+ b 10 R2,,, 243 XDS DP GND
7 742792620
=] g%g?: 2 1 GNDL GND2 |2
NEE - 8 | GNDL " GND2 15
s An
USB_GND 1
U100 USB_GND GND
1 4 USB_DP
USB_ID 2 :8; :82 5 USB_DM
c101 SR100 +5V0 +3V3
3300pF  $1.00M USB_VBUS 6 |vee GND |3 USB VBUS
) TPD4EC04DRYR
e R3
USB_GND USB_GND 680
JP3
+3Vv3
U101 UsB vcc T o
1[N ouT |3 a a a UgB VCC LED1
2 4 T
INoooour Lri01 Lcioo-Lcion i N
3 5 251k 15pF | 2.2uF Red
EN FB -
ne L ¢ JP2
R105
GND R102  USB GND 680 =
TPS79601DRBR 30k N GND
©
“ Lepo me =
USB_GND USB_GND JP1 GND
N
USB_GND .| Red
C104
||
USB_GND 1
0.01uF
USB_GND GND
3.3V to 5V Boost System Supervisory Circulit
XRSn
+3V3 +3V3 +3V3 +5V0
1 P4 JP5
— 1 u 1 u
~ +3V3 +3V3 2 | o 2 | a
3.3uH R4 3 - 3 - VDD
: U4 2.2k b b 0
Us +5V0 1 1 TP1
D1 5 |yop SUTA L1 RS R6 = = VDDIO
5 |y sw L a a 2.2k GND GND o
TP2
IN5819HW-7-F  R7 C3 3 | 6 VDDA
RS 4 2301k 820pF &—3of sEnsE ouTB e +3v3 +5V0
—W—2EN )
10k s lo3 s JP6 JP7 Tr3
JP9 < 4| ser 2 L[ g 1 g +3V3
GND |2 10uF — > ™ > T™®
sRo ER ER TP4
——Cs5 210k ——=C6  TPS3702CX33DDCR ==C7 C8 e e +5V0
4.7uF LMR62421XMFX/NOPB 0.1uF 0.01uF 0.01uF L L I_—O
. GND GND S
If +5V0 is supplied from elsewhere, 1 = _ _
I 1 disconnect this jumper to prevent = GND GND GND
= = contention GND TP6
GND GND =
+5V0 is always connected to the GND
XDS110.
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U2A +3v3 U2B
ool S| pao 18 —at]ew
PA1 PKO [— —2elpL1
XDS TCK SWDCLK 35 | 5a> iy DTS 1R58 1RS9 LR60 LR61 83| ps
);82 mg gwglo 36, | pas b2 |20 310k $1.0k $1.0k S1.0k e b
37 pa4 PK3 |2l — —8f pLa
XDS_TDI 38, | pas pka |63 DEBUG D4 86, | pLs
+5V0 XDS RESET OUT 40 PAG PK5 62 DEBUG_ID5 XDS DP 94 PLG P 5
N TV QO [kis——
o pka |61___DEBUG ID6 XDS_DM 93, | pLy NG
Re2 60 ___DEBUG IDY —_— QL fee—
PK7 PQ2 kel —
100 PBO 78 | pMo PQ3 27
50 PB1 PO k28 — I pm1 PQ4 fel02
0.01uF B2 PIL [t —<n>;g PM2 .
' PB3 —L2p PM3 PPO |2 —
— PB4 PHO p20 74, PM4 PP1 | 119
oRD PB5 PHL}x30 — 3] pms PP2 |03
ITeK PH2 3L — 2] pve PP3 |04
S PCO/TCK/SWCLK PH3 f32 ) w7 ppa |05
Hgl PCL/TMS/SWDIO PP5 |06
5 PC2/TDI PGO fr2d 107 | pno
ITD PC3/TDO/SWO PGLlar2d — 108 | oy
+3V3 s 1007 P2
T PC5 PFO 41% _110, ] b3
. B — PC6 PRLfcES 1L png
PC7 PF2 %3‘5‘ —L2f pNs
PF3 [—
=50 Pra 46 TM4C129ENCPDTI3R
PD1
PD2 PEO |22
— — PD3 PE1 <n%
= — PD4 PE2 [<s>—
GND GND = | M
R63 PD6 PE4 %
470 PD7 PE5 [c=——
. TMA4C129ENCPDTI3R
LED2
~ Blue
u2D
GND GND 7 | vop
16 1vpp
26 1 vpp GND L2
28 {vpp GND |28
+3V3 39 | ypp oND |55
U2c 47 _1ypp GND |38
5L 1 vpb GND -89
R65 64 | —| es Zg VDD GND [—114
o WAKE A 82— oD 8 vop 0
R66 70 |—— o 23 vop GNDA
*—o RST RBIAS e
100
R68 133 0L vop
DB 53 4.87k T 120 | VPP =
—53f ENORXIN : ° VDD =
| | GND
L B — S S 1 C57 ——C58 8 | yoon
i S x0sCo |28 = 1uF 0.01uF
GND GND 1 oho el | e
o xosc1 -8 — oD L :115 VDDC
—56,f ENOTXON GND C59 C60 C61 2 _{ VREFA+
57 ENOTXOP " L Y1 ) 2.2uF 0.1uF 1uF .
0SCo L VBAT
s [ g
osci k-89 Y =r +3v3 =
TM4C129ENCPDTI3R
C62
TM4C129ENCPDTI3R ——C63 12pF 1 +3V3
12pF = 4_RW0 T
= GND 51
—  GND
GND UL1A L ces
LM4040B25IDCKR OAuF
= U11B GND
GND NG L2
NC —2—

LM4040B25IDCKR
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DNP DNP DNP MHL  MH2

DNP DNP DNP
MH3 MH4

Logol
PCB
LOGO

Texas Instruments CE Logol
Logo3 Logo2
PCB PCB
H1 LOGO LOGO
FCC disclaimer WEEE logo
AK67421-0.3

[ (2] [ [ [ [0 [ [0 ]

772
Assembly Note

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

Z73

Assembly Note

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

zz4

Assembly Note

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