1

1) USB Dlﬁ:erentlal Palrs " 90 Ohm Rev ECN # Approved Date RAep:J/ri:/zi:jltijiStory Notes
(A) XDS_D_P and XDS_D_N R —
eptember 12, 2022 UR Original engineering release
(B) USB—D—P (GPIO42) and USB—D—N (GPIO43) Refer Errata section in the TMDSCNCD28P65X
B2 N/A April 8, 2023 UR controlCARD Information Guide
2) ADC Differential pair Impedance Matching - 50 Ohm A N/A June 7, 2023 UR Cosmetic changes to PCB silk screen
(A) HSEC_ADC even pins should match with HSEC_ADC + 1 pin(ie ADC-C2 should match with ADC-C3) B | Na January 2, 2024 UR Initial F28P650DK9 has ADC issues resolved
(B) MCU_ADC even pins should match with MCU_ADC + 1 pin(ie MCU_ADC-AO should match with MCU_ADC-A1)
3) ETHERCAT Differential pairs - 100 Ohm
(A) TD_P and TD_N
(B)RD_P and RD_N
4) CLK Paths - 50 Ohm
(A) F28P65x_25MHz_CLK
(B) PHYO 25MHz_CLK and PHY1_25MHz_CLK
>
— I o— _H_
= E LEDs

i
EMU_3V3 [ JTAG + UART
= XDS110 . < >
LDO UpnJTag) € Digital [solation
L]
1‘ EMU_5V0 y F28P65X
- i
=) EMU_5V0 3IV3
- » USB Isolated M Power Selection |_°'0 Dual =——>  Voltage
USB Type - C Poiveare Switch DCc-DC | 1V2 » monitoring
[}
Cold Side :
L]
L]
L]

Reset Button USB Type -C

HSEC_5V0

180 pin HSEC Connector

SD card

23MHz/20MHz

«—>

Sooo0n
G O00000

FSl Header

20MHz Single
Ended Oscillator

Clock €
Buffer

25MHz

ETHERCAT
> e 1K

v RJ45 wiMag

ETHERCAT
i -thas

25MHz Single
Ended Oscillator

Power to the MCU is either supported by the USB-C on the left or the HSEC 180 pin.
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PWM1A
PWM1B
PWM2A
PWM2B
PWM3A
PWM3B
PWM4A
PWM4B
PWM5A
PWM5B
PWM6A
PWM6B
PWM7A
PWM7B
PWMSA
PWM8B
SPI-A_PICO
SPI-A_POCI
SPI-A_CLK

EtherCAT_PHY1_TX_D3
QEP1-A
QEP1-B
QEP1-S
QEP1-I
SPI-B_PICO
SPI-B_POCI
SPI-B_CLK
SPI-B_PTE
SCI-A_RX
SCI-A_TX
CAN-A_RX
CAN-A_TX
12C-A_SDA
12C-A_SCL

SPI-A_PTE

SD-D1

SD-C1

SD-D2

SD-C2

SD-D3

SD-C3

QEP2-A

QEP2-B

QEP2-S

QEP2-|
EtherCAT_PHYO_Link Active LED
EtherCAT_PHY1_Link Active LED

EtherCAT_PHY1_Strap0/RX_DO
EtherCAT_PHY1_Strap9/RX_D1

EtherCAT_PHY1_RX_CLK
EtherCAT_PHY1_RX_DV/Strap10
EtherCAT_PHY1_RX_ER/Strap6

Boot Mode Selection Switches

CU G

UiB

00 F8, |

CU G

o1 A7

CU G

CU G

02 B
03 C%’D

CU G

04 D7

CU G

05 E7

CU G

06 FZ

CU G

o7 A6,

CU G

08 D1, ]

CU G

09 EL]

CU G

010

CU G

011

CU G

012

CU G

013

CU G

CU G

CU G

CU G

U|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T

014
015 c3. ]
016
017

CU G

PIO18

MCU G
MCU G
MCU G

CU G

=
PIO19 B
P1020 C.
PIO21 D
A
G

[ MCU GPIO22 A2

PIO23

CU G

024 E

CU G

025 A1

CU G

CU G

026 L1
027 (311‘“>

CU G

028 Ni1 ]

CU G

029 p1

CU G

CU G

030 L
031 DQN>

MCU G
CU G

1032 J1.
033 R

CU G

034 pi

CU G

035 N1o, |

CU G

036 pi.

CU G

037 N1z,

2 MCU G

CU G

038 M12
039 L1

CU G

040 pi.

2 MCU G

0| 0|T|T|T|2|T|T|T|T|T|T|T|T|T|T(T|T

041 Ris5, |

MCU G
MCU G

CU G

PlO44 s
PIO45 g1

|2 MCU GPIO46__F14

047 E1

CU G

CU G

048 R1
049 Pl(é“>

CU G

050 p1.

CU G

051 Ni4 |

CU G

052  ni!

CU G

0| T|T|T|T|T|T

053 N1

MCU G
MCU G
MCU G
CU G

PIO54 M1
PIO55 M1
PIO56 M1
057 M1

CU G

058 L1

CU G

059 L1

CU G

CU G

060 L1
061 K1§M>

2 MCU G

062 K15, ]

MCU G
CU G

1063 Ki.
064  Ki.

CU G

065 Ki.

2 MCU G

066 K1

CU G

067 b1

CU G

068 c1

CU G

069 B16, |

CU G

070 ca!

CU G

071 B1!

CU G

0| T[T |T|T|T|T|T|T|2|T|T|T|T|T|T

072 A1

MCU G
MCU G

CU G

PIO73 D1
PIO74 ca

|2 MCU GPIO75 _B14

PIO76

CU G

Al
o77 Flé“>

CU G

P
PIO78 EL
= =

2 MCU G

079 D13, ]

GPIOO
GPIO1
GPI02
GPIO3
GPIO4
GPIOS
GPIO6
GPIO7
GPIO8
GPIO9
GPIO10
GPIO11
GPIO12
GPIO13
GPIO14
GPIO15
GPIO16
GPIO17
GPIO18
GPIO19
GP1020
GP1021
GP1022

Lol Gpi023
el GPI024
9{ Gpio25

GP1026

3l GPI027

GP1028

Lol G029

GPIO30

8 GPI031

GPI1032
GPIO33

9| GPI034

GPIO35

2 GPI036

GPI1037
GPIO38

2 GPI039

GP1040
GPI1041
GP1044
GP1045
GP1046

4 GPI047

GP1048

5 GPI049

GPIO50
GPIO51

el GPIOS2

GPIO53
GPI1054
GPIO55
GPI0O56
GPIO57
GPIO58
GPIO59
GPI060
GPI1061
GP1062
GPI0O63

3e| Grio64
2 GPI065
Lol GPI066

GPI067
GPI1068
GPI069

34 GPIO70

GPIO71

2 GPIOT2

GPIO73
GPIO74
GPIO75
GPIO76

== GPIO77

GPIO78
GPIO79

Boot Mode Selection Switches

2
SPI-C_PICO (Micro-SD Card)

A
i

13 MCU_GPIO80
pise :,félz CU_GPIOS1
aroas |nEL2_MCU GPIO82
oo [Sp12 MCU GPIO83
omione [GR9_MCU GPIO84
amiose [hee_MCUGPIOSS
omioBe. |B9_MCU GPIOB6
ohiose [Fas_McU GPlogT
omlons |nB6__MCU _GPIOSS
SF 1088 [3c6 _MCU GPioBY
GPI090 iR CU_GPIO90
ahlo0s [oEs _MCU GPIOO1
o100 |55 _MCUGPIO92
orioes [fes_MCU_GPIOg3
orloas [hR5_MCU GPIOS4
apiooe |4 _MCU GPIOS5
oo |5B4_MCU GPIO9s
Grioes [hea_MCU GPIOST
orloos |nE2_MCU GPIOg8
1099 |GL_MCU GPIO%9
15100 |4E4__MCU_GPIO100
o103 |wNo_MCU GPIO101 |
o105 [618_MCU GPIO102 |
oio10a [612_MCU GPIO103
10104 |4813_MCU GPIO104
oP10108 |4L16 _MCU GPIO105
GPIO106 [aELMCU GPIO106
GPIO107 [EZ—MCU GPIOL07
Grlo1os |s82_MCU GPIO108
aP10106 |63 _MCU_GPIO109
10110 |sHz_MCU GPIO110
op10117 |uH3 _MCU GPIOLLL
oo [Bra_mcu GPio112
GPIO113 |3 MCU GPIOLLS
GPIO114 |4 MCU GPRIO114
GpPIO115 [ESMCU GPIOLLS
orioa1e [LH1L_MCU GPIO116
aro119 |10 MCU GPIO110
GPI0120 11 MCU GPIO120
GPIO122 bl —MCU GPIOL22
GPIO123 a7 MCU GPIOL23
GPIO124 [ok8 MCU GPIO124
STt [GMe_MCU GPIO125
omiorae [RTe__MCU GPIO126
orio1sy |sR9_MCU GPIO127
GpPIO128 |2 MCU GPIO128
GPIO129 |k MCU GPIOL29
10120 |wT10_MCU GPIO130
G011 N3 MCU GPIO131
GPIO132 idid CU_GPIO132
10195 |4115_MCU GPIO133
om1o194 |oB14_MCU GPIO134
ooy [Gbs_MCcu Gpioial
onioras |14 _MCU GPIO142 ]
oo14e [oH15_MCU GPIO145 ]
GPIO146 |abite MCU GPIO146
GPIO147 |12 MCU GPIOL47
CrloTas [sc12_MCU GPIO148
a1y |81z _MCU GPIO149
orioae0 |4A1z_MCU GPIO150
or1o157 |LELL_MCU GPIO151
ooy [BEr_mcu Gpio1s2 ]
oio10a [b11_MCU GPIO153
olo15g [4C1L_MCU GPIO154
or1o128 |4B1L_MCU GPIO155
orioaso [(A11_MCU GPIO156
orio1es [E10_MCU GPIOI57
Grio1os [sb10 MCU GPIO158
aplo1oy |+&10 MCU GPIO159
10100 |4B10_MCU GPIO160
GPIO161 |GES—MCU GPIO161
o [fas_MCU GPIo162
oiores [4Bs__MCU GPIO163
orlo1es w8 _MCU GPIO164
GPIO165 |8 MCU GPIO165
GPIO166 B3 MCU GPIOL66
GPIO167 |ESMCU GPIO167
GPIO16g [oE5—MCU GPIOL68

TMS320F28P650DK9ZEJ

SPI-C_POCI (Micro-SD Card)
SPI-C_CLK (Micro-SD Card)
SPI-C_PTE (Micro-SD Card)

EtherCAT_PHYO_PowerDown/Interrupt
EtherCAT_PHY1_PowerDown/Interrupt

EtherCAT_PHY1_TX_EN
EtherCAT_PHY1_TX_CLK/Strap5
EtherCAT_PHY1_TX_DO
EtherCAT_PHY1_TX_D1

EtherCAT_PHY1_TX_D2
EtherCAT_PHY1_Strap8/RX_D2
EtherCAT_PHY1_Strap7/RX_D3
EtherCAT_Error LED
EtherCAT_Run LED

EtherCAT_PHY_O_Link Status LED
EtherCAT_PHY_1_Link Status LED
EtherCAT_I2C_SDA (EEPROM)
EtherCAT_I2C_SCL (EEPROM)
EtherCAT_MDC

EtherCAT_MDIO

Clock Source Selection
EtherCAT_RST_N
EtherCAT_PHYO_TX_EN
EtherCAT_PHYO_TX_CLK/Strap5
EtherCAT_PHYO_TX_DO
EtherCAT_PHYO_TX_D1
EtherCAT_PHYO_TX_D2
EtherCAT_PHYO_TX_D3
EtherCAT_PHYO_RX_DV/Strap10
EtherCAT_PHYO_RX_CLK
EtherCAT_PHYO_RX_ER/Strap6
EtherCAT_PHYO_Strap0/RX_DO
EtherCAT_PHYO_Strap9/RX_D1
EtherCAT_PHYO_Strap8/RX_D2
EtherCAT_PHYO_Strap7/RX_D3

BOT
122 CU_GPIO36
124 CU_GPIO38
126 CU_GPIO61
128 CU_GPIO78
130 CU_GPIO65
132 CU_GPIO67
134 CU _GPIO110
136
138___MCU GPIO112
140 ___MCU GPIO73
142 CU_GPIO126
144 CU_GPIO77
146 CU_GPIO79
148 CU_GPIO81
150 CU_GPIO83
152 CU_GPIO85
154 ___MCU_GPIO87
156____MCU GPIO89 __ HSEC 5V0
158 T
160 CU_GPIO91
162 CU_GPIO93
164 CU_GPIO133
166 CU_GPIO128
168 ___MCU GPIO95
170 ___MCU_GPIO116
172
174
176 @
178 ERRORSTS HSEC_5V0
180 T

——— — —— — — —————— — ——— —— — — — — —— — — — — — — —— — — — — —— — — — — — ——— — — —————— — — ——— =
F
: 180 pin HSEC Connector
|
|
|
| 3v3
! R204 R205
: 4.70k 4.70k
| gcy ToP  BOT Eglz3
EMU 1 1 EMU 0
| MCU_TMS 3 CU_GPIO104 121
MCU_TCK 5 MCU_GPI0223/TDO CU_GPIO37 123
| 7 MCU_GPIO222/TDI CU_GPIOG60 125
' HSEC ADC AOAl P 9 10 CU _GPIO62 127
=  HSEC_ADC AOAL N 1 12 HSEC_ADC BOBL P CU_GPIO109 129
| GND 7 14 HSEC_ADC BOBL N — CU_GPIO66 131
| HSEC ADC A2A3 P 16 GND CU_GPIO68 133
HSEC_ADC A2A3 N 18 HSEC ADC B2B3 P 135
| 20 HSEC_ADC B2B3 N MCU _GPIOI11 137
| HSEC ADC A4A5 P 21 22 —  MCU GPIO72 139
= HSEC_ADC_A4A5 23 24 HSEC ADC B4B5 P GND CU_GPIO74 141
| GRD  HSEC ADC A14BI4Ci3A15B15CI5 P 25 26 HSEC ADC B4B5 N — CU_GPIO76 143
1 HSEC_ADC_A14B14C14A15B15C15 28 HSEC_ADC C6 GND CU_GPIO108 145
a 30 HSEC_ADC C4 CU_GPIO80 147
| HSEC_ADC_C2C3 P 2 CU_GPIO82 149
1 HSEC_ADC _C2C3 N 34 HSEC ADC ABA9 P CU_GPIO84 151
36 HSEC_ADC ABA9 N MCU_GPIO86 153
| HSEC_ADC C10CI1 P 38 MCU_GPIO88 155
1 —  HSEC_ADC_C10C1L N 20 HSEC_ADC_AIOALL P 157
GND z 22 HSEC_ADC AIOAIL N — CU_GPIO%0 159
| “ 44 GND HSEC 5V0 — CU_GPI092 161
1 HSEC_ADC-VREFHI 26 GND CU_GPI0%4 163
47 48 8 CU_GPIlO127 165
| CU_GPIOO 29 50 CU_GPIO4 MCU _GPIO147 167
1 = CU_GPIOL 51 52 CU_GPIO5 MCU_GPIO115 169
GND CU _GPIO2 53 54 CU_GPIO6 = 171
| MCU GPIO3 55 56 MCU _GPIO7 GND o173
' M__175
MCU_GPIO8 57 58 HSEC GPIO12 177
| CU _GPIO9 59 60 HSEC GPIO13 179
| CU_GPIO10 61 62 CU_GPIO14
HSEC GPIO1L 63 64 CU_GPIO15 =
' 65 66 GND
| CU _GPIO16 67 68 CU_GPIO20
= CU_GPIO17 69 70 CU_GPIO21
| GND CU _GPIO18 71 72 CU_GPIO22
| MCU_GPIO35 73 74 MCU _GPIO23
MCU_GPIO24 75 76 MCU_GPIO28
| HSEC _GPIO25 77 78 MCU_GPIO29
| HSEC _GPIO26 79 80 MCU_GPIO30 HSEC_5V0
HSEC_GPIO27 81 82 MCU_GPIO31
| 83 84
| CU _GPIO32 85 86 CU_GPIO34
= CU_GPIO33 88 CU_GPIO39
| GND CU_GPIO40 % CU GPIO125
| MCU_GPIO41 92 MCU_GPIO45
MCU_GPIO96 94 MCU_GPIO97 HSEC 5V0
| MCU_GPIO98 9% 9% MCU_GPIO99
' 97 98
CU_GPIO48 99 100 CU_GPIO54
| = CU_GPIO49 101 102 CU_GPIO55
0 GND CU_GPIO50 103 104 CU_GPIO56
CU_GPIO51 105 106 CU_GPIO57
| CU_GPIO52 107 108 CU_GPIO105 HSEC_5V0
0 CU_GPIO53 109 110 CU_GPIO106
112
| 114
| — 116
GND 118 1v2
| 3v3 120 MCU XRSn
|
e e e e e e e e e e e e e e e e e e o e e e o e o o o o e e = = = ———————

Orderable: TMDSCNCD28P65X

Designed for: Public Release

[Mod. Date: 9/27/2023

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/ori t s
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.

TID #: N/A Project Title: F28P65X Control Card 13 TEXAS
Number: MCU114 [Rev: B | Sheet Title: 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: Not in version control Assembly Variant: [No Variations] [Sheet:2 of 11

Drawn By: Uttam Reddy Pailla

File: MCU114B_GPIOs.SchDoc

[Size: B

http://www.ti.com

Engineer: Uttam Reddy Pailla

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

© Texas Instruments 2023

2

3

4

5




e —— ———— —— —— —— —— — — — —— ——
| T :
" 3v3 3v3 3v3 3v3 :
I 0 User LEDS ¥ : : s Micro-SD Card I
3v3 P11 | —|_
uic R34 LR35 | |
| 680 680 | J_ 1
CU TCK ERRORSTS C37 |
R202 CU_GPIO222/TDI ':ED Ao 222/l GPIO224/ERRORSTS <42 | 0.1uF | | c36 JEED lra7 |
2.20k CU GPI0223/TDO R12,| | SR39 SR40 | 0.1uF $10.0k | $10.0k |
MCU_TMS T13 ?&'50223”[’0 0 F15M 21.5M N - | | |
16 F28P65x CLK = D3 D4 = J2
GPIO42 MCU D N E16.| op1042/USB0DM GPI0220/X1. < R38g | GND N !\\ | | GND 1 'ne . 0
GRIO43THT] MCU D P D16.) GP1043/USBODP GPI0221/x2 | SLe— P10 ooy | U10 N ' : mgﬁ gg:gigg g 1CS O |
DI —0
3v3 16 ——= | 614 JMCU_XRSn MCU_GPIO31 1 6 | C 4
—— 318 vReEGENZ XRS [0y ) c126 | 1a —>— 1y I | MCU GPIO102 5 Voo —o0 |
TMS320F28P650DK9ZE] R413 | 2 | o vee L8 6 | vss 0 |
Ras Ras 100K OAUF I | | Mcu epiotor b7 &2 O |
0 0 _é_ s I MCU GPIO34 3] on —>— oy 4 1 | 8 | pav _oo |
GND SN74LVC2G07DBVR | | s1 s3
| R4z [5o ] St S8 s |
= | | | 10.0k S2 S4 |
Ra2 GND | = | I
1 2 : GND
L e e e e M |
3 oo 4 ' — '
= s _[ e e e e e e e e e ey | GND |
GND Reset Button gisp F ' l————-——-———-——-——————-——-
u I R 2 Vol Monitoring for 3.3V & 1.2V | s
= eset oltage Monitoring for 3. . r . .
GRD | 5v0 g g : | Boot Mode Selection Switch :
| cs1 |
e ey | . 1! s s |
r | U1l 1 |
| | = 0.1uF 1 s3 1
! 1 FSI-RX_DO 2 FSI-RX_D1/GND 0! N s 21 voo |4 R0 wmcu xrsn | I Ll o o |
: 3 ESI-RXCLK 4 GND 0! "|' RESET : | —Mcu cpior2 RE2 2 s R63  mcu cpioss |
| L] SENSE 56k X [ 56k |
| FSI Header 5 FSI-TX.DO 6 FSI-TX_DL/GND : | ot ﬁ | : 2 I
g 6| = 5 — =
: 7 FSITXCLK 8 GND : : 2| VR GND o3 : | GRD GRID :
9 KEY 10 3v3 ' | -
: 0! TPSST0SA43IDSERQL L L : 1 Boot Mode Selection Chart |
1 . ) 1! ava ava GND  GND s | | Mode # GPIOT2 GPIO84 Boot Mode |
Pin 9 of J3 is cutoff to key the connector | | T | |
| 0 ca0 R61 | 00 0 0 Boot from Parallel GPIO_ | g
1 | U12 3.3k | | . 1
| Mcu cpioz | | lRs1 LRs4 _|__| l— I | 01 0 1 Boot from SCI / Wait Mode :
210.0k $10.0k = 01w 1 — |9 R49 .. MCU_XRSn
| HSEC GPIO12 R45,, O 338 338 MCU_GPIO11 : : GND vbp RESET [ | : 02 ! ° Boot from CAN |
2 7 R212,,. 0 MCU GPIO115
| wcu crioiz q > 1 ROG. 0 HSEC GPIOLL | <=l cwo wol | 03 1 1 Boot from Flash / USB |
| = = | 6] SETO |8 RS5 ,,, 0 MCU XRS |
1 | SET1 WD0 L |
| HSEC GPIO13 Rag,, 0 = = MCU GPI025 | y ( | b
| Mcu cpioze 5 6 1 R9§,, 0 HSEC GPIO25 I VDD _1v2 2ol crst RIS 0 —MEC-CHELE | r T TTTETTETETETETE T T T T
| hsec cpiozs reg,, 0 I 7::I I:8 ! : il e SENCE oD =5 | r . |
I = = v I ok T Towr PAD | Clock Source Selection |
1 MCU_GPIO27 " o 2 | | | S2 TPS3850G12QDRCRQ1 1 1 | |
| | | 4 1l 5 = I | MCU_GPIO154 |
HSEC GPIO27 R5§,, 0 = = oo
| | : GND GND RS 2 | ' A |
. 3 [ DEFAULT: Watchdog output disabled for XRSn. PHY0 CLK
' = : l C\o ° Populate R55 to enable functionality : :
GND | | reo |
L_________________________________'| Fo  leosmen = I oo 2oz ok 1 |
eyt B | A I
ettt D D ittt Dt DDl Dttt ettt | | MCU GPIO154 |
v LR64 |
Place near B1 *2™ | | N
: 20MHz Clock 25MHz Clock w e ® | [ :
3av3 c43 A A 1
3v3 Il 6 3 R65, 10.0 F2spesx 25MHz cik | | $R66
| Ci52 O I : VDD Yo I | A |
| I I C153 v3 | v2 = 0.1uF vi L8 R67, 100 PHY0 25MHZ CLK I | PHY1 25MHZ CLK |
GND
: 0.1uF 4| yoo ouT |3 20MHZ CLK 0.1uF 4| yoo out L3 25MHZ CLK 1] ek vo b5 R68,,, 10.0 PHY1 25MHZ CLK | | 20MHZ CLK :
=i _ l
I GND - . , GND 6o . , 3v3 v3 L7 : | 35" |
OE GND OE ALl —
I 0 [MKGCEO02000CDLET = 0 [MKGCEO02500CDLET = S 24 16 enp [ | FaRo LK '
| = GND = GND 0 I | LR75 |
| GND GND R74 [MKIC1104PW | | %0 |
I o | L F28P65x_25MHZ_CLK |
' GND GND ' Orderable: TMDSCNCD28P65X Designed for: Public Release [Mod. Date: 1/3/2024
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1 2 3 4 5 6
50 Ohm VDDA 3V3 U23A
9 2 6 ADC 3V0 _REF
E ----------------------------------------------------------------| VIN VOouT 5E—
: TRIM/NR
' uo U20 ' S TEmMP G\p -4
' HSEC ADC AOAl P 14, | D1+ NC 1 HSEC ADC AOAl P HSEC ADC A14B14C14A15B15C15 P 14, | D1+ NC 1 HSEC ADC A14B14C14A15B15C15 P ' C62 C120 REF5030AIDR C121
NC 2 HSEC ADC AOAl N NC 2 HSEC ADC A14B14C14A15B15C15 N 0.1uF 2.2uF 1pF
' HSEC ADC AOAl1 N :L;l;N> D1- NC 3 HSEC _ADC A2A3 P HSEC_ADC A14B14C14A15B15C15 N 1%‘> D1 NC 3 HSEC ADC _C2C3 P ' U23B
' NG 4 HSEC ADC A2A3 N NG 4 HSEC ADC C2C3 N
HSEC ADC A2A3 P 1%‘> D2+ NC 6 HSEC ADC A4AS5 P HSEC ADC C2C3 P 1%‘> D2+ NC 6 HSEC ADC C10C11 P ' NC 7 =]
' NG 7 HSEC_ADC_A4A5 N NG 7 HSEC_ADC _C10C11 N ' DNG 1 jul
' HSEC ADC A2A3 N 1 o, HSEC ADC C2C3 N 1 oy ' = bNG |8 & =
GND GND
&
| HSEC ADC AdAS P %l D3+ . HSEC ADC C10C11 P 9| b3+ . | e rerEADR NOTE: “The reference pins, VREFHIA to VREFHIC
GND GND and VREFLOA to VREFLOC, can be used to supply
' HSEC_ADC _A4A5 N 8¢ pa- GND 19 HSEC ADC C10C11 N 8c{ pa- = ' an external voltage reference to the associated
' ' lect ADCs. VREFHIA can also be used to supply the
— — Ext. V_REF Selection voltage reference to DAC A, and VREFHIB can be
' TPDEEOSUOBRVZR GED TPDBEOSUOBRVZR GﬁD ' — used to supply the voltage reference to DAC C. An
' ' S6 (POS 2) ADC_REF internal voltage reference is available and connects
' ' to VREFHIA. To use the internal voltage reference
1 HSEC_ADC-VREFHI on ADC B, ADC C or DAC C, connect VREFHIA to
' ' VREFHIB and/or VREFHIC externally.”
' u22 u21 ' 0 ADC_3V0_REF (DEFAULT)
' HSEC ADC BOB1 P 1. 1 HSEC _ADC BOB1 P HSEC_ADC _C6 1 1 HSEC_ADC C6 ' - - -
| el Dar mg 5 HSEC ADC BOBI N 4ef D1+ mg > HSEC ADG G4 | Voltage reference Configuration Switch Truth Table
HSEC ADC BOB1 N 1. 3 HSEC ADC B2B3 P HSEC ADC C4 1. 3 HSEC ADC A8A9 P
: %D D1- mg A HSEC ADC B2B3 %1> D1- zg 2 HSEC ADC ASA9 N ' S6 (POS 1) S5 (POS 1) S5 (POS 2) C2000 ADC V_REF DESCRIPTION
HSEC ADC B2B3 P 1. 6 HSEC ADC B4B5 P HSEC ADC A8A9 P 1 6 HSEC ADC A10A1l1l P .
' 2ol D2+ mg 7 HSEC ADC B2B5 N 2e{ Do+ Zg 7 HSEC ADGC AL0ALL N ' 1 1 1 Int. V_REF NC - No reference input
' HSEC _ADC B2B3 N 1%‘> D2- HSEC ADC A8A9 N 1%1> D2- ' 0 0 0 Ext. V REF ADC REF
' HSEC ADC B4B5 P 9. D3+ HSEC ADC A10Al1 P 9. D3+ :
5 5
GND GND
: HSEC _ADC B4B5 N %«> D3- GND 10 HSEC ADC A10A11 N %1> D3- GND 10 ' HSEC ADC.VREFHI
| TPDBEO5UOBRVZR = TPDBEO5UOBRVZR = | S6 Switch
1 GND GND jm————- POS 1 POS 2
| | u1A Place near Ul tVREF o 1[ o o 14
| HSEC ADC A0AL P =C= R172,,, 0 MCU ADAl P = | B P —— VREFHIA M2 B R196 2 5 Rs7 ADC REF
| HSEC ADC AGAL N R173 v 0__MCU AOAL N o po | HU/DACA °\ f o0k
' HSEC_ADC_A2A3 P Ri174,. 0 __MCU A2A3 P L V9 N3 s VREFLOA M1 3 )Y 4 6
HSEC ADC A2A3 R175,,, O CU A2A3 - | Bl A3 C122 C123
' HSEC ADC _A4A5 P R176,,, O CU_A4A5 P N oA A D 12 M4 A4 S6 1uF 1uF
' HSEC ADC_A4AS5 R177,.. 0O CU_A4A5 N A A A \, LEEYS A5
| | E‘%g AB/GPI10209 (ED Gﬁ)
HSEC_ADC_ABA9 P =C= R178,.. 0 MCU ABA9 P = | e| A7/GPI0210
A S N W N R6,1 A8/GPI0211 OPAA4350EA/250
' HSEC ADC A8A9 N R179 WA 0 MCU A8A9 N P U U U WY | T7.) A9/GPIO212 ADC 3V0 REF
| HSEC ADC A10All P R180,,, 0  MCU A10All P U U W [daN 1 T8, |
HSEC ADC A10A1l N R181,,. 0 MCU _A10A11 N U U W [ v R8. | A11/GPIO214
' HSEC ADC A14B14C14A15B15C15 P R182 0 MCU _A14B14C14A15B15C15 P S ) D U Y C C S \, | R1 A14/B14/C14
' HSEC ADC A14B14C14A15B15C15 N R183,,, 0 MCU _A14B14C14A15B15C15 N [¢ [¢ D [] R2
V M e ) A15/B15/C15 R107
' HSEC _ADC BOB1 P R184,., O MCU_BOB1 P NP N N WY Y Y | T2 BO/VDAC VREEHIB R4 ?.. 0
| HSEC_ADC BOB1 N R185,. 0 ___MCU BOBL N L P U N 1 M| S e e
HSEC ADC B2B3 P R186,,, O CU B2B3 P D LA A A [daN v R3 | o> = VREFLOB T4
| HSEC ADC B2B3 R187 ., 0 CU B2B3 D P W 1 P3 | B3
| HSEC ADC B4B5 P R188 "0 CU B4B5 P . . L A A L C C 4 3 1 TAl| = s
| HSEC ADC B4B5 N R189,,, 0 MCU B4B5 N D D U S W v N7, |t e
L
I : o2 B6/GPIO207
5] B7/GP10208
=P8 B8/GPI0217 _
B10/GP10219
©_P4
| | =& 22 tVREF o 1 14 o IntVREF
| | R198
| | %j CO/GPI0199 VREFHIC |2 w2 2 :\ /: 5
| HSEC ADC cacs P == R190,,. 0 __MCU C2C3 P ==\ L4 44 A4 y g;’GP'OZOO VREFLOG 1 sl N 4_ls
HSEC ADC C2C3 N R191 0 MCU C2C3 N W U W W Y Y LA A A N v L5, ] C3/GP10206
| HSEC ADC c4 R192 "0 _MCU C4 T 11 - T T T—x s, | Soeri0200 S5
L6 $R100  SR200  $R201
| hsec anc ce R193,,, 0 MCU C6 A4 U oA [ [ 1 | K5 | gz;gg:gggg 201 0.1 0.1 ADC REF 12
| ’ 3 T exa]
C7/GP10198
' ' EL%’D C8/GP10202 1 ce3 _| ciis_| cii9 OPA4350EA/250
9_J2 j— pr— p—
| Hsec abc ciocii p =C= R194,.. 0 MCU C10C11 P === Ul U U W U U G U U W U S W U U O W O U O i a7k | 470k | 47uF VDDA 3V3
' HSEC ADC C10C11 N R195,,. 0 MCU C10C11 N U U U U W U U U U U U U U W O U e e k2 | 77 C124
- G CED CED CED CED CED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED CED D e e el e . e e E— o =) - e o ante [ S S [ SNy R P S e P N . ci13 U24D H
ADC_AOA1_P and ADC_AO0A1_N make a differential pair using channels . o - - ~ o < o © ~ w o TMS320F28P650DK9ZE] L 1 15 0.1uF
AO and Al respectivly. S S 3 3 3 3 2 a 3 3 3 3 o o 18 1248
' Ll LB LBl B LB L] BB DEL GND GND = v v
. . . . e e e Tw e e e e T e e e —
If you wish to use A0 or Al independently the "_P" refers to the first ADC clB kBl BlBirlBlBleEBhBREBRERIEI RRIEB oD OPA4350EA/250 a8 N oNe 27
channel (For example A0 in "ADC_AOQOA1"). Additionally the "_N" refers to sIPRIMPFIEMPREBIPRBIMPFREGITRGMEFRIMEEIT™TEGI™IGIM™IS ™ Unused OP-AMP OPA4350EA/250 =
the second channel, (Al in "ADC_AOAL"). e I e Bl B ol B e B B e GND
5] 5] 5] ] ] 5] 3 5] ] 5] 5] 5]
= = = = = = = = = = = p
NOTE: C6 and C4 are not differential pairs "" m u u u u u u u u T u Orderable: TMDSCNCD28P65X Designed for: Public Release [Mod. Date: 2/26/2024 i
= TID #: N/A Project Title: F28P65X Control Card 13 TEXAS
GND Number: MCU114 [Rev: B Sheet Title: 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: Not in version control Assembly Variant: [No Variations] [Sheet:4 of 11
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/ori t s Drawn By: Uttam Reddy Pailla File: MCU114B_ADC.SchDoc [Size: B http://www.ti.com
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5

HSEC 5V0

TP4

VDDIO 3V3

TP6

VDD_1V2

TP7

TP8

A

@
Z
O

NOTES:

1) TPS62442 Dual DC-DC provides an output current of 2A/2A or 3A/1A, this amount of
current capacity should not be necessary for certain applications using F28P65x. This is just

[m————— e

Dual DC-DC (5V to 3.3V & 1.2V)

s |
1 3v3 |
R2 —[ |
S
P9 |
o |
USB_5V0 5V0 cas tr3o R94 |
no3 — $88.7k c49 680 |
- i 10pF 22uF |
0 u1s5 I
7 N
lRo9 VINL swi — D7 |
20 [ 11 A GND N |
M2 el | Bright Green '
‘ PG1 4 Lo 1v2 '
8 — LRos5 =
EN1 pr— s = |
L> swz 2 Y R101,, O $19.6k GND
10| eno 470nH |
1
N R103 B2 cs0 |
38 10.0k pGa |13 R82,, 0 MCU XRSn == LR102 N 1
C53 —/— =——Cb4 _-— N 10pF r68k C125: = |
10uF 10uF N 5. MoDE/SYNG , ) 22uF GND
p 14 ENID 9 = '
° COMP/FSET GND GND |
TPS62442WRQRR LR206 |
R171 e 68k
15.0k =3 '
GND |
GND GND GND GND  GND GND |

Decoupling Capacitors

VDD_1V2 U1D
F9
VDD
Fég VDD vss ﬁis
VDD VsS
e vss &2
K8 G9 VDD_1V2 VDDA_3V3
VDDIO 33 ko | VPP VSS [Te10 T
VDD vss [ Place near Ul
vsS
I——:ﬁi VDD3VFL vss :3 v
VDDA _3V3 VYL Ve H8 wl o ~ QY o o o ol o
VSS m ;v w W M © © ™ ™
NL HO of of O of of o o Q| O
s| VDDA vss s
VDDA vss ] I

VDDIO 3V3
T

necessary for the control card design
2) Alternative part: TPS62441 Dual DC-DC provides an output current of 1A/1A

3) DC-DC can be used without supervisory circuit in specific applications by considering the
slew rates of MCU and DC-DC for proper reset.

o S Jo o Jo Jo o Jo NN
VSS = e [ e | = |- R [N
B1 J7 c c c c c c c = c
VDDIO vsS S EREREFR |5 T |5
E15 | vppIo vss 24 — y
VDDIO vss ]
G8 K6
VDDIO vss
FJ'E VDDIO vss 18 _|_: _|_:
VDDIO N N
Jig VDDIO VSSA %« GND GND
=2 vopio vssa 2
fe2- VDDIO VSSA 2
VDDIO VSSA
G15 F15
VDDOSC VSSOSC VDDIO_3V3

TMS320F28P650DK9ZEJ Place near Ul

TN

8

o o = ~ N ~ |
ol O o] O O (¢ O ol O
S S e O IS S i e S S e i e I
N (= [N (=S =S =S [~ [~ =S =N = = i (= =
c 1 e [ [ 1 1 |1 [ [ |l | | e |e
T o m mofmomom o m o mmmmmmm

ETN]

:

=

GND

(]
~
<
©

b -

r

Ferrite Beads

Place near Ul

c84
10uF

I———

9]
Z
o

|

|

|

|

|

3v3 VDDIO_3V3 |
T L3 T |
i 60 ohm i :
ce4 c65 |
2.2uF 2.2uF |
1 I
GND GND :
|

3v3 VDDA_3V3 |
i 2 1 [
GFohm '

| 1 |
C66 c67 |
:|:2.2uF 2.2uF '
1 1 |
GND GND |
|

|

1v2 VDD_1V2 |
L5 —|_ |

2;) ohm J_ '

|

|

|

|

|

|

10uF

.|||_|
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|
] EtherCAT EEPROM | —_|
| | = EtherCAT PO
| U16 |
| 1f ne vee 8 | Y25 5
I 2 7 I 3v3 Thermal_Pad ModeSelect 2 3
| " " | —|— R108 =57 l.32_Mcu cpioiss  R32 = Place near J5 D+ n
3 6 MCU GPIO123 4.70k GND DIIQ
[ NC scet [ [ PR ARDRAN wbe |+12_MCU GPiO152 87 ||100nF o
| A vss SDA [ | R109 .. 6.49K 1 MCU GPIO153 b ) c88 || LuF et —3\|ee ===
—— — — — —— — — W RBIAS MDIO — a8
| CAT24C16WI-GT3 = R107 ,,, 2.20k = =
| CLK GND X1/50MHzIn cext 2 GND GND .
— —— — - — — Place near PO X0 TD- — 12
| = | % EN |223R58 4\ 0 MCU GPIO156 |cgg  |coo | co2 | cos | coa ]
- = —4.7pFT— Lz S
o ____] GPIO163 R114,,, 33.2 RX CLK/SOMHZ RMII x b3 |-22R88 0 McU GPIOt6L [22uF  [o.1uF Pr Ta7pr Place near J5 RD+ B
_— g ' P
TX D2 <22 Re W Ehieg 100nF billd
TX D1 {22 B et L 90 n OV
chowe s 332 PCpo [ZReL . = oo [ er gl 2=
GPIO167 RIL7 332 SHEIREVEC PR 6 == PHYO TD N = d
GPIO168 RI18 332 SUapSI D2 oL | g PHYO TD P GND
SPIoTea R 535 Strap7/RX_D3 TD_P s
W2 RX_ER/Strap6 — RD- L— J6
GPIO157 R120 .. 33.2 — P! 4 PHYO RD N
AT ESS TX_CLK/Strap5 RD_M — PFYO RD P —r 1
R 555 COL/LED2/TX_ER/GPIO/Strap4 RD_P \3—4_ 0 J4
WA= CRS/LED3/Strap3 1 —— NC —\NW\—E J5
LEDO/Strap2 VDDIO
Rizs | Rz | Rz MCU_GPIO165 R126,,, 33.2 CUEUI/IE DIV 3 2 10 | cHs GnD A I
w2 Strap0/RX_DO VDDA3V3 s [ I W 8
~ ~ ~ DP83826IRHBR MCU_GPIO58 12
3v3 7
= = = T 6 R132,,, 470 [ 1 |
GND GND  GND R129 MCU_GPIO148 3v3 [
2 40K R134 = MCU_GPIO148 1
D GND D D co8 = TPD4EO5UO6DQAR = GND [ | Shield |13
= — €100 GND GND R135,,. 470 2 ohield |24
—— i — — —— — — — —— — —— — — — — — — — = GND 0.1uF C99 —— _L
r | 4a7uF | 0.auF =
GND 7498010210A
: Run and Error LEDs : - - I [150005E
I V18A I GND GND R136 y
MCU_GPIO145 1 = 1.00M
| | GND ETH1_EARTH
| | Place near J5
, % , — EtherCAT P1
MCU_GPIO146 3 =
| | GND
[ [ U26 16
I lR139  bR140 I ava 33 Thermal_Pad ModeSelect L2 Place near J6 31 1p+ — J1
| 215M  $1.5M | R142 =57 l32_Mcu cpioiss R4 = OIIG
I SN74LVC2G06DBVR c10s | MCU_GPIO124 21| —— L MCU GPlo5 2.70K €102 100nF ; o
-— enn e exn exn e e 4,70k MDC ket o wa9e TCT
| 1 0.1uF | C104|| 1uF DG e
= = R143,,, 6.49k 10 1__MCU GPIO153 1 = =
| oND oRD = RBIAS MDIO [l oe 270209 = onD =
| | EHYLCLK GND I 2 X1/50MHzIn cExT -2 GND 41 1o L 2
- an cxp cxp cEp cEp ED cEn CED =D eED e = - e e e Place near P1 b_8 | X0
TX_EN 23 R91 A 0 MCU_GPIO129 |c105 C | cios_[ cioo_] c110 Place near J6 7 RD+ 13
MCU_GPIO69 R148 . 332 R92 ... 0 MCU GPIO19 |2.2uF AR olle
. 19 27 . 7p
RASCLICOMLZARM I TX-D3 [F26 R110 W 0 MCU GPIO134 C111]|100nF o
¥ MCU_GPIO70 R149,,, 33.2 18 X D1 (<22 323“3‘ """8 88 g gi = Cl12|| 1uF o rem —lie
U aPIos R150 W335 1= RX_DV/CRS_DV/Strap10 TX_DO oRD L j, @Y )
AAA . = =
CU_GPIO141 R152 . 33.2 14 | Strap9/RX D1 6 == PHY1 TD N GND =
R151 CU_GPIO142 R153 332 Y| SR ID_M PHY1 TD P i 1 8 i
2.20k MCU GPIO7L R154 332 20 E;rasggﬁgzg P RD- %6
¢ MCU GPIOL30 | 155,332 22| T Clkrstenps Ro_w [ PHYL RD > . "
M= COL/LED2/TX_ER/GPIO/Strap4 RD_P — NC J5
4 R157 .. 33.2 29
L C ? WA= <2 CRs/LED3/Strap3 -
=1 LEDO/Strap2 VDDIO 1 10 | cHs enp J7
CLKOUT/LED1/Strapl NC | JWV\—E J8
MCU_GPI063 R158 .. 332 L 16 i e e |E 2 Ne |2
R159 SR160 3 onp 28 MCU_GPIO59 12
220k $2.20k R162 DP83826IRHBR [ |
2.49k R163 NG 2 R167 ,\, 470 11
MCU_GPIO149 NG |8 I
2 49K 3v3 = MCU GPIO149 {1
= = R168 1 L GND | Shield 2
GND  GND = TPD4E0O5U06DQAR = 2 ohioid |24
= = Cl113=— Cl14—— GND GND R169 ' 470
D  GND GND 22uF 0.1uF Cl15=—=C116 =
47uF | 0.1uF GND 7498010210A
€117 10000pF
- . ) . = T — Place near J6
Refer Application Notes for PHY boot strapping configuration: GND GND oD 1.00M ETHI_EARTH
https://www.ti.com/lit/snla344 Orderable. TMDSCNCD28P65X | Designed for: Public Release [Mod. Date: 4/5/2023
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I USB- Type C Connector - Data Peripheral to MCU I
I VBUS 5V0 I
| T |
X
I 4 cad |
| e L |
Ad B4 $1.00M —T—
| VBUS VBUS |
I A9 VBUS VBUS B9 3.3nF I
USB D N A7 B7 USB D N
I USBDP A6 | ony N [[B6_USBD P I
| u13 |
I o] SsTan sstz 23 GRD USB D P 0 USBDP 2= R8O .., 0 <= MCU D P [ GPIO43 I
| SSTXP1 SSTXP2 USB D N 2] o el USB D N RBL o 0 MCU D N | GPIO42 |
| P20 ssrxnz ssRxN1 (210 s o |
—===1 SSRXP2 SSRXP1 |——— GND GND
I MCU_GPl1044 MCU_GPI1044 MCU_GPl044 MCU_GPI044 I
A5 B5 =i 4. 7 —
I cer cez GND MCU GPIO44 5, oo e [ MCU GPIO44 GND I
: LA8 ) sput sBuz B8 — :
| Ao GO GND B TPDAEOSUOGDOAR !
v GNP GND —5=
| GND N e | |
I S1 . . S4 I
Shield Shield
| S2 1 shield Shield |22 |
| 632723300011 |
| GND GND |
VBUS_5V0
Y
USB 5V0 R79 Switch Truth Table
$5.1k 3v3
3v3 ) ) ) MCU GPIO46 MCU_GPIO44 STATUS DESCRIPTION USB_MODE
i i __21;5': 1 (HIGH) UB_CC1 & USB_CC2 are pulled up Host mode - DFP
—T—4.7u
R71 + + <R31 i
o o ggJF 2100k Lroo 0 (LoW) UB_CC1 & USB_CC2 are strongly pulled down | Device mode - UFP (DEFAULT)
3100k
USB_EPEN MCU_GPIO44 MCU_GPIO44 u14 I
MCU_GPIO44 = = 50 out k2 GND GND -
GND GND RS NOTE: USB VBUS_5VO0, PFLT & EPEN do not have a specific mux
R e 3 USB-PFLT "o MCU_GPIO120 . . . —
10.0k o position in this device.
4:] En GN\D -2 . .
In this controlCARD, a standard GPIO is used to detect changes to
= TPS2051BDBVR these signals.
GND =
GND
NOTE: for TYPE C, the USB2.0 OTG device is referred as a Dual Role Port (DRP)
DRP can function either as a USB host or USB peripheral, the selection choice depends on the
channel configuration (CC1/CC2).
1. USB host (DFP) - Use pull-up resistors on CC1/CC2 ; Provides Vbus to the attached peripheral
2. USB peripheral (UFP) -Use pull-down resistors on CC1/CC2 ; monitors Vbus to establish a data
connection and/or power on board circuits
Orderable: TMDSCNCD28P65X Designed for: Public Release [Mod. Date: 2/27/2024
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et e e e e e e

USB- Type C Connector - XDS110

EMU_5V0

J1
:‘g VBUS VBUS
VBUS VBUS
oy ol ou
DP1 DP2
= 22 SSTXN1 SSTXN2
= SSTXP1 SSTXP2
Efﬁ SSRXN2 SSRXN1 %
ZALL 1 ssrxp2 SSRXP1 ="
R16 R17
€ xpsccr  as | oo cco |-Bs xps cca RIT
5.1k a5 . 5.1k
)]
EMU_GND SBUL SBuU2 EMU_GND
A/le GND GND 212
S GND GND (2
GND GND
5521 Shield Shield 2;
Shield Shield
632723300011
EMU_GND EMU_GND
U4
XDS D P 10 _XDS D P
D1+ Ne 2= D &
XDSDN 2| o NG [ XDS DN
3 1 GND G\D -2
XDS_CC1 D2+ ne 7 xps ccl
EMU_GND XDSCC2 5| o NG [ 6 xDScc2 EMU_GND
TPD4EO5UO6DQAR

et e L L e e e e et e E e e

LDO_5V0_3V3

(Cold Side)

(Hot Side)

[m———————— = |
.
USB Isolated Power : |
. |
.
: |
.
EMU 5V0 |
EMU_5V0 . |
c21 . I
.
: ISO_Pout_5V0 |
10uF :
EMU_GND . DLA |
U3 g Tl 1 |
R18 DIAG |
—Cc22 %0 2 1
0.1uF vee 2L |
5. en o2 2 5 2 —=C23 —=—c24 ——=C25
DI'Q 0.1uF 10uF 0.1uF |
6 4
CLK GND D2:A |
4 3 |
SN6505BDBVR 750315371 . l
. =
EMU_GND EMU_GND . GND |
: |
- — ———— — — — ——— ———————— —— — — ——— ——— — — — — —— — —————— — — — ———————

|
|
I TP1
| EMU_5V0 (@) EMU_3V3 P2
: us
| =« < N out «
| Lt i
: ::537F ——C16 4 Ne GND ::2338':
! 0.1uF TLV70333DBVR u
| C19 ~
| 0.01uF \\01
' ) Bright Green
|
|
| EMU_GND EMU_GND  EMU_GND EMU_GND EMU GND  EMU_GND

TP3

EMU_GND

o —— —— ————— —— — — — —— —— — — — —— — — — —— — — — — — = =

r _ _ [

Power Selection Switch |

|

|

POWER_SWITCH_OUT |

1 I

HSEC_5V0 1SO_Pout_5V0 1R19 |

T T 32 2k |

us o |

- 8 1 N1 ouT L |

6| o —L R20"" 0 1
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A
NOTE: In this design JTAG signals are isolated.
cJTAG is not suppported on this control card.

.
:
:
:
:
:
(Cold Side) : (Hot Side)
.
:
:
:
:
EMU_3v3 . 3v3
U :
:
:
1f veer : veez 18
:
XDS_TDI 2 . 15 MID_TDI
C30 INA : OUTA
: 1
0.UF  XDS TMS SWDIO 3| e : oute 14 MID_TMS JTAG e
:
XDS_TXD ] e : oute 13 MID_RXD
: 1
XDS_TCK_SWDCLK 5 . 12 MID TCK_SWDCLK =
EMU_GND N 3 Cu GND
3
XDS_RXD 61 oure : O MID_TXD
:
XDS_TDO_SWO 7 oure : e Lo MID_TDO_SWO
:
8 GND1 E GND2 9
:
:
ISO7762DBQR,
04 -
EMU_GND : GND
.
:
:
:
:
:
:
:
:
:
.
€34
:
3KV
J0pF
. =
EMU_GND GND

WARNING: To avoid potential shock hazard in a
high-voltage setting, leave the Y cap (C34) unpopulated
from the EVM

Fr s T T T T T T T

S1 - JTAG Emulation & UART 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: GPIOs 28 & 29 will be connected to the USB-to-UART adapter on the XDS110 emulator
POS 2 OFF: GPIOs 28 & 29 are disconnected from the USB-to-UART adapter on the XDS110 emulator
and connected to the HSEC connector pins

c35 ||_0auF |
GND

)
N

U7
20 1 vee
MID_TDI 18 MCU GPIO222/TDI
ID_TMS JTAG 12; ig; 6 __MCU TMS
MID_TCK_SWDCLK Tas 105 [o1a_MCU TCK
S1 Switch MCU_GPIO223[TD0__8,| 1 1o [52z_MID TDO SWO
s1
(POS 1) - JTAG S 1| —=
(POS 2) - UART o 10E
SpsT MID_RXD 11, opg 81 le@MCU GPIO28 SCI-A RX
SCI-A_TX \ MCU_GPI029 13, | A2 282 MID_TXD
- Abi? 2A3 2B3 23—
GND L5 2p4 2B4 faS—
19 20 GND |22
SN74CB30Q3244PWR
GND GND
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ONNORNOBORNORNO
PCB PCB PCB PCB
LOGO LOGO LOGO LOGO
Texas Instruments FCC disclaimer WEEE logo ETHERCAT LABEL
CE Mark

Variant/Label Table

Variant

Label Text

001

TMDSCNCD28P65X - 20MHz CLK

002

TMDSCNCD28P65X - 25MHz CLK

271
Label Assembly Note

This Assembly Note is for PCB labels only

272
Assembly Note

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

ZZ3

Assembly Note

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

z74

Assembly Note

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