Revision History

Rev ECN# | Approved Date Approved by Notes
El N/A August 3, 2021 GM Original engineering release.
A N/A August 19, 2022 GM Cosmetic changes to PCB silkscreen.

JTAG + UART

Isolation XDS110

Automatic
Power F2800157
Switch

Isolated

HSEC Connector

Orderable: TMDSCNCD2800157 Designed for: Public Rel [Mod. Date: 8/19/2022

TID #: N/A Project Title: F280015x controlCARD i3 Texas

Number: MCU106 [Rev: A Sheet Title: Cover Sheet INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:1 of 8
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Gus Martinez File: MCU106A_CoverSheet.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Gus Martinez Contact: http://www.ti.com/support © Texas Instruments 2022

1 2 ‘ 3 4 ‘ 5 6




2 3 4 5 6
HSEC_5V0
UilB
MCU GPIO0 6 65 MCU GPIO23
NICU"GPIOL o e PO g MCU GPIO4
MCU_GPIO2 61| GPIO2 GPIO25 42 MCU_GPIO25
MCU_GPIO3 60, | GPI03 GPI026 43 MCU_GPI026
MCU TMS MCU GPIO4 59 GPIO4 GPI027 44 MCU GPIO27
MCU_TCK HSEC_TDO MCU_GPIO5 74, ] GPIOS GPIO28/A16/C16 4 MCU_GPIO28/A16/C16
HSEC TDI MCU GPIO6 80| GPIO6 GPI029 3 MCU GPIO29
HSEC A0/C15 10 CU_GPIO7 68, | GPIO7 GPI0O30 L MCU_GPIO30
HSEC Al 12 HSEC A11/CO CU _GPIO8 58, | GPIOS GPIO31 |2 MCU GPIO31
HSEC A12/C1 CU_GPIO9 75, GPIO9 GPIO32 49 MCU_GPIO32
HSEC A2/C9/GPI0224 CU_GPIO10 76, | GPIO10 GPI033 |38 MCU GPIO33
HSEC A3/C5/GP10242 HSEC A15/C7 CU_GPIO11 37 GPIOLL GPIO34 |7 CU_GPIO34
HSEC C6/GP10226 CU_GPIO12/A20/C20 36, ] GPIO12/A20/C20 GP1040 |64 CU_GPIO40
HSEC A4/C14 21 22 CU_GPIO13/A19/C19 35, GPIO13/A19/C19 GPIO41 66 CU GPIO41
HSEC Ab/C2 23 24 HSEC Al14/C4 CU_GPIO14 79| GPIO14 GPI042 1457 CU_GPIO42
HSEC A6/GP10228 25 26 HSEC A9/C8/GPI0227 CU GPIO15 78, | GPIO15 GPI043 |54 CU_GPIO43
HSEC A7/C3 28 HSEC_A10/C10/GPI0230 MCU_GPIO16 39, ] GPIO16 GPI044 1,69 MCU_GP1044
HSEC A8/C11 MCU GPIO17 490, | GPIO17 GPI045 73 MCU GPIO45
MCU_GPI0O18/X2 59!1> GPIO18/X2 GPIO46 <N>6 MCU_GPI1046
HSEC_A10/C10/GPIO230_ALT MCU GPIO19/X1 51 GPIO19/X1 GP1048 31 MCU GPIO48
MCU_GPIO20/A17/C17 33, GPI020/A17/C17 GP1049 1,32 MCU_GPI1049
MCU GPIO21/A18/C18 34, ] GPIO21/A18/C18
MCU_GPIO22 67 GPIO22
F2800157SPN
HSEC VREFHI
MCU GPIOO0O MCU GPI04
CU_GPIO1 51 52 CU_GPIOS
CU_GPIO2 53 54 CU_GPIO6
CU_GPIO3 55 56 CU_GPIO7
MCU GPIO8 57 58 MCU GPI012/A20/C20 H
MCU _GPIO9 59 60 MCU GPIOL3/A9/C19 S1 - GPIO10/GPIO11 Switch
HSEC GPIO10 61 62 HSEC GPIO10 ALT
HSEC_GPIO11 £ HSEC GPIOIL ALT POS 1 ON: GPIO10/GPIO11 routed to alternate HSEC location
P o
TR & oY SRIOdOALIE POS 1 OFF: GPIO10/GPIO11 routed to default HSEC location
HSEC GPIO18 71 CU _GPIO22
HSEC _GPIO19 73 CU_GPIO23
CU GPIO14 75 CU_GPIO28/A16/C16
CU_GPIO15 77 CU_GPIO29 S1 SPDT
CU_GPIO48 79 CU_GPIO30 HSEC GPIO10 ALT 1 ° ° 4 HSEC GPIO11 ALT
CU_GPIO49 81 CU_GPIO31
83 84 MCU_GPIO10 2 5 MCU_GPIO11
CU_GPIO32 85 86 CU_GPIO40 °\ /’
CU_GPIO33 87 88 HSEC GPIO37 HSEC _GPIO10 3 b} 5 6 HSEC GPIO11
CU_GPIO41 89 90 HSEC GPIO35
CU_GPIO42 91 92 MCU_GPl043
CU GPIO44 93 94 CU GPIO45
MCU_GPl1046 95 96 MCU_GPIO34
98
100 MCU_GPI1024
[— 102 MCU GPIO25
e 104 MCU_GPI027
[— MCU_GPIO26
{ ]
{ |
{ |
{ |
{ |
{ |
— E ——
GND GND

Orderable: TMDSCNCD2800157

Designed for: Public Rel

[Mod. Date: 12/8/2022

TID #: N/A

Project Title: F280015x controlCARD

Number: MCU106 [Rev: A

Sheet Title: MCU GPIO

13 TEXAS
INSTRUMENTS

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:2 of 8

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Gus Martinez File: MCU106A_GPIO.SchDoc [Size: B http://www.ti.com

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Gus Martinez Contact: http://www.ti.com/support © Texas Instruments 2022
2 ‘ 3 4 5 6




1 2 3 4 5 6
LEDs
1v2 MCU_1Vv2
3Vv3 3Vv3 3v3 3Vv3
L3 - -
—
—
220 R11 SR12
C3 C2 820 $820
10uF 10uF C9
uic 0.1uF
SR13 (R14
= = 8 | vop $1.5M $1.5M o o
GND GND 53 VDD = \Dl !\DZ
71 GND X X
VDD
vss 2 — Red - Red
3v3 MCU_3V3 7 [ ves |20 U2
L -[ [ 52 =TS Ves 55 MCU_GPIO31 1 1A D 1y 6
— ) 72 70
— VDDIO VSS P 5
220 l 26 | vppA vssa |22 ene vee
I cs MCU_GPIO34 3| oa —D>— ov |4
10uF 10uF F2800157SPN .
= SN74LVC2G07DBVR
1 GND
GND GND L
——C4 ——=C5 ——C6 ——=C12 —=Ci13 ——=Cl14 —
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF GND
3v3 MCU_A 3v3
L2 —E
>
(4
60
——C10 C11 — .
2 20F 220 GND SPIA or External XTAL Selection
Test Function
= — Place near U1 and route cleanly
GND GND
Y1 i
Place near Ul L | | . MCU_GPIO19/X1 ., | i
| I:I | X X |
]
1
: |
Gnd I
4 i
Power Supply c17 Gnd 18 = L |
HSEC 5V0 12pF 20MHz 12pF GND GND |
5V0 u3 3v3 |
TP1 1 5 R15 Place near X1 pin
o— IN ouT ¢ — — —
‘ GND GND GND
3v3 3 o N gllg S3
P2 ——C19 —C22 XTAL_X2 3 6 XTAL X1
10uF 2 10uF PR )
o— GND
1 o MCU_GPI018/X2 2 0/ \c 5 MCU_GPIO19/X1
MCU_1v2 1 TLV75533PDBVR \D3 HSEC _GPIO18 1 ? Q 4 HSEC_GPIO19
\ .
TP3 H Bright Green L BOOt MOde SW|tCh
o—
Gﬁ) — — S3 enables the selection of an external crystal or the use of GPIOs. Vs 3v3
GND GND In this controlCARD’s design S3 is required to support a variety of baseboards. However, in a final sa SPDT
system the designer should remove S3 and route these signals cleanly depending on the system’s 1 4
TP4 requirements. ] o
o MCU_GP1024 R17 2 5 R18 MCU_GPI032
1 56k s Q\ [ . 56
GND °
Reset and JTAG System Supervisory Circuitry = =
GND GND
avs 3v3 avs avs 3vs
—|_ TP [
U4 ° Boot Mode Selection Chart
& R22 SR19 SR21 o .
3 22k $2.2k 5 1 R20 MCU_XRSn $2.2 (S4: UPis ‘1, DOWN is ‘0')
: VDD OUTA M-
UlD TP6
MCU TCK 45 56 | 3 cenee outs L8 L Mode # GPI024 | GPIO32 Boot Mode
MCU_GPIO37/TDO | 45, wo. REECERNZ
MCU TMS GP1037/TDO 00 0 Boot from Parallel GPIO
255] ™S — R5 c24
MCU GPIOSSTDL 48! Gpiogs/Tol xRS [0 Ny MCU XRSn ¢ 4] seT GND |2 T oo1ur 01 1 Boot from SCI / Wait Mode
F2800157SPN
c23 —=C25 TPS3702CX33DDCR 1 02 ® EeRG{iEm @
0.01uF 0.1uF = —
GND GND 03 1 Boot from Flash
GND GND =
GND Orderable: TMDSCNCD2800157 Designed for: Public Rel [Mod. Date: 12/8/2022 ;
TID #: N/A Project Title: F280015x controlCARD 13 TEXAS
Number: MCU106 [Rev: A Sheet Title: MCU Power, Reset, and Clock INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:3 of 8
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Gus Martinez File: MCU106A_Power.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Gus Martinez Contact: http://www.ti.com/support © Texas Instruments 2022
5 6

2 ‘ 3 4




MCU_A 3v3 C26 MCU_A 3V3 c27
1| 1|
1 1
0.1uF 0.1uF
us us
5 1 vee 51 vee
HSEC_A10/C10/GPIO230 ALT
HSEC Al 1 o1 03 L4 HSEC A3/C5/GPIO242 HSEC_Al4/C4 1 o 03 L4 HSEC A10/C10/GPI0230
|
HSEC_A0/C15 3 04 L6 HSEC A2/CO/GPIO224 HSEC_A9/C8/GPI0227 3 04 L6 HSEC A8/C11 .
ESD401DPYR
GN\D |2 GND -2 N
TPD4E00IODBVROL TPD4E00IODBVROL
GND
U7 us
5 1 vee 5 1 vee
HSEC_A11/C0 1 o1 03 L4 HSEC A15/C7 HSEC_A5/C2 1 o1 03 L4 HSEC A7/C3
HSEC_Al12/C1 i 04 L8 HSEC_C6/GPI0226 HSEC_A4/C14 3 04 L8 HSEC_A6/GPI0228
GND |2 GND |2
TPD4E00IQDBVROL TPD4E0OIQODBVROL e
= GND
GND
U1A
HSEC_A0/C15 R23 .0 MCU_A0/C15 19
HSEC AL R24 "0 MCU AL 18 22/C15/CMPLDACL
HSEC A2/COIGPI0224__R25 0 MCU_A2/COIGPIO224 L
HSEC_A3/C5/GPI0242 __R26 "0 MCU_A3/C5/GPIO242 1%%:2 o022
HSEC_A4/C14 R27 V0 MCU_A4/C14 Fril A
HSEC_AS5/C2 R28 ., O MCU_A5/C2 17 | aesio
HSEC_A6/GPI0228 R29 "5 MCU A6/GPIO228 TN [ ASC,
HSEC A7/C3 R30 ., O MCU_A7/C3 23| \7ic3
HSEC ASICLL R3L " MCU _ABICIL 24| AUSS
HSEC_A9/C8/GPI0227 R32 ,..' 0 MCU_A9/C8/GPI0227 281 ‘Ao/CB/GPIO227
ID_ALO/CLO/GPIO230 _R33 MCU_AL0/C10/GPIO230 25| A O o
HSEC_ALL/CO R34\ MCU_A11/CO 167 MY
HSEC _AL2/CL R35 " MCU AL2/CL 22| A0 S5 SPDT
HSEC VREFHI 1 [ o o ] 4 HSEC Al0/CL0/GPIO230 ALT
HSEC Al14/C4 R36 . 0 MCU_A14/C4 15 | pasca
HSEC_AI5/C7 R37 V0 MCU_AI5/CY 14| Aades VREFHI |20 MCU_VREFHI ) 2 o\ f 5 MID_AL0/C10/GPIO230
HSEC_C6/GPI0226 R38 .. 0 MCU COIGPI0226 11, | s /p10226 VREFLO 21 3| Yy 4 le HSEC A10/C10/GPIO230
F28001575PN
c28
e 2.2UF
GND
GND

Place near Ul

i

)]
Z
]

S5 Is the analog configuration switch

1- ON
- ADC should be configured to disable the internal reference and
instead a reference voltage should be attached to HSEC pin 45
1-OFF
- ADC should use the internal voltage reference

2-ON

- ADC channel A10 is connected to HSEC pin 28
2-OFF

- ADC channel A10 is connected to HSEC pin 34
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USB_VBUS_5V0 TP1:A 3v3
U2:A
1 16
USB Connector VBUSL | | VBUS2
S 1 vapavi | | vapavz |24 !
J1:A ——CILlA C2:A 41 ne Ne |13 C3:A ——=C4A
USB_VBUS_5V0 0.1uF | o.uF 0.0uF | 0.1uF
o VBUS - =2 T PIN |22
o BOIS USB DM__R3A . 0 6] up- DD- kol R4:A, O XDS DM 1
o VBUS / USB_GND USB DP__R5:A,, 0 2 Db+ Lo R6:A, 0 XDS_DP GND
o VBUS 2 ] GNDL GND2 2
USB_GND 8 1 GND1 GND2 2
SSTXpl ISOUSB111DW
SSTXn1 =
TP2:A USB_GND GND
SSRXp1l
SSRXn1
i | >< “WARNING: To avoid potential shock hazard
in a high-voltage setting, it is strongly
SSTXp2 — recommended to remove the Y cap (C7:A)
o———— = :
USB_GND USB_GND GND from the EVM
SSTXn2
SSRXp2
L
SSRXn2
L
cc1 UsB_cc1 USB Isolated Power
o USB_VBUS_5V0
cc2 USB_CC2 R7:A con
€ 5.1k T
R8:A
Dpl USB _DP 5.1k 10uF
% <+ I USB_VBUS_5V0
o Dp2 | USB_GND USB_GND
DLA XFMR_OUT
o Oni | USB DM USB_GND U9:A 6 TLA 1 T
) (4
Dn2 I ——CI11A 2 1 IN5819HW-7-F
O S 01UF \Y/ele; D1
R19A g -~ o2 |3 5 2 ——C12A —=C13:A —=Cl4A
SBU1 0 o||(® 0.1uF 10uF 0.1uF
o
6 4
SBU2 CLK GND D3:A
o
4 3 1
SN6505BDBVR 750315371 =
o MNT_1 USB_GND USB_GND 1N5819HW-7-F GND
MNT_2
e}
MNT_3
e}
MNT_4
o
MNT_5 . .
o Power Selection Switch
MNT_6
© . PWROUTB PWROUTB -
U3:A T Switch Truth Table
GND
o . XFMR_OUT >
USB DM 1 10 __USB DM SR10:A _|
o CND USB DP 2] Bif ZE 9 USB DP HSEC_5V0 XFMR_OUT 322k U4A 5V0 HSEC_5v0>4v HSEC_5v0 PWROUTB
GND 3 s 8 7 R13:A Yes X HSEC_5V0
o GND GND 1 ™ ouT 0
- GND use ccl 4| .. ne |L7__UsB cc1 12 R17:A No No HSEC_5V0
_, USB CC2__5 ¥ 6 ___USB CC2 1 4 C9:A 3.0k
GND_plate/shielding USB_GND 22 NS USB_GND ——c10A lR14A —=ci5A lr21:A lRo0:A STAT ILiM 10UF No Yes XFMR_OUT
o= 10uF $10k 0.UF 310k  34.7k 2| = R18:A
GNg_plate/shielding TPD4EO5U06DQAR 430 — N LEDLA
3] vsNs GND |2 GND X
632723300011 1 . TPS2113APW «| Red
USB_GND = = SR22:A JR12:A HSEC_5V0 5V0
GND GND 312k 30 -I: :I—
—
GND  GND GND GND XFMR_OUT 5V0
>-<—T
Orderable: TMDSCNCD2800157 Designed for: Public Rel [Mod. Date: 12/15/2022 ;
TID #: N/A Project Title: F280015x controlCARD 13 TEXAS
Number: MCU106 [Rev: A Sheet Title: XDS110 Power INSTRUMENTS

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet:5 of 8

Drawn By:Gus Martinez

File: MCU106A_XDS110_USB_Power.SchDoc

[Size: B

http://www.ti.com

Engineer: Gus Martinez

Contact: http://www.ti.com/support

© Texas Instruments 2022

2 ‘ 3 4




2 3 4 5 6
UL:AA 3v3 UL:AB
XDS_RXD 3| or0 I I
XDS_TXD 3 8 8
XD3 TCK SWOELR 3% PAL PKO <"%g iR23A lRoaa lRosA LR26A 48"{ o
XDS_TMS_SWDIO 36, pas oy 520 1.0k 1.0k 310k  31.0k 81| P2
XDS _TDO_SWO 3| o s 2L 3§D e
XDS_TDI 38, oac ks [563 _ DEBUG ID4 86, | b
5V0 XDS_RESET_OUT 20 ac Pxe [562___DEBUG ID5 XDS_DP % oo —
' 4] P |46L___DEBUG ID6 XDS_DM 93| oo o i3
R2TA my [60___DEBUG 1D7 PQ2 il —
Q2
100 L — 95! ppo —28 pmo PQ3 <;.L(7)2
C16:A %6 A PJo &is —<u>;; PM1 Po4 |02
e — 9] pB2 pi1 el —2 PM2 18
S —2.| pg3 — By pus pPO ftd
L —121.] ppy PHO (22— — 2] Pma PP1 44%%)2
oD —120.] pps PH1 %32 J»D; PM5 PP2 [azC8
ITCK 100 PH2 7%‘D FALO PP3 (e —
VS 0P PCOTCKISWCLK PH3 (22— — ] pmr PP4 4%
e g%‘> PCLTMS/SWDIO 4o 07 pp5 |06
PC2/TDI PGO [— ——={ PNO
ITDO 92{ pcaTpoiswo PGl [0 — 108 f pnp
— ] pca 1091 pno
—2Z1 Pos PFO <22 — —0%! Pz
—2] pcs PFL [ — — ] pna
— 220 pcy PF2 %ig —ed PN
— 3 poo Pee [ MSP432E401YTPDT
—2 pp1
4%,.> PD2 PEO i—
—2ef PD3 PEL |t —
126 | PP b —
—2-! P05 PES {af—
. A —2L pps PE4 fak23
o s S = [
MSP432E401YTPDT
— -
(LED2A WLED3:A
~ Blue o Blue
UL:AD
= = 3v3
GND GND 7| vop
l 16 1 vop
—Lc17.a ==C18:A —=C19:A ——=C20:A ——C2LA C22:A 22 voo GND (L
T oo T T T o T : 28 | \pp GND 28
0.01uF 0.01uF | 0.01uF | 0.uF 0.1uF TluF 39 | Voo oND |58
s 47 { vpp GND |28
ULAC 5L { vpp G\D -89
R30:A = 52 | vbp Gnp (4
A B wake HB 85— = 69 1 \pp
10k GND 7 | vpp GNhpa 10
0u] RsT RBIAS [-22 2 | ypp
101 Voo
5. 4.87] o 122 =
—53¢] ENORXIN l VDD oD
54, 8
= = ENORXIP osco |68 = —c24A ——C25:A VDDA
GND  GND GND 1uF 0.01uF ) 87 | yope
67 = 1 15
XOSC1 - VDDC
5 GND l l
i ENOTXON C26:A ——=C27:A ——C28:A 9
57 YL:A = 2.2uF 0.1uF 1uF YRR
—2L] ENOTXOP o8 1 2 GND 68
0SCo 'L G VBAT
3 {3 4
osc1 22 4 = J—
L = MSP432E401YTPDT
C29:A GND
MSP432E401YTPDT —Lc30.A [ 12pF 3
12pF = R34:A T
= GND o
=  G\D
GND
——C31.A
0.1uF
GND

Orderable: TMDSCNCD2800157

Designed for: Public Rel

[Mod. Date: 11/1/2021

TID #: N/A

Project Title: F280015x controlCARD

Number: MCU106 [Rev: A

Sheet Title: XDS110 MCU

13 TEXAS
INSTRUMENTS

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:6 of 8

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Gus Martinez File: MCU106A_XDS110_MCU.SchDoc [Size: B http://www.ti.com

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Gus Martinez Contact: http://www.ti.com/support © Texas Instruments 2022
2 ‘ 3 4 5 6




S1:A - Emulation & GPIO28 Switch

POS 1 ON: Use XDS110 emulator that is on the cCARD
POS 1 OFF: Boot from FLASH/peripheral (see boot mode switch) OR use emulator on baseboard
POS 2 ON: GPIO-28 will be controlled by the USB-to-UART adapter on the XDS110 emulator MCU

POS 2 OFF: GPIO-28 can be controlled by a pin in HSEC connector
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19.) 20E GND |29
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S2:A - GPIO37/GPI1035 Switch

POS 1 ON: (full ITAG mode) GPIO37/GPIO35 used as JTAG pins
POS 1 OFF: (cJTAG mode) GPIO37/GPIO35 used as peripheral pins
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)
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PCB PCB PCB

LOGO LOGO LOGO

Texas Instruments

CE Mark

772

Assembly Note

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

773
Assembly Note

FCC disclaimer WEEE logo

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

774
Assembly Note

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