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MCU_TMS

MCU_TCK

MCU_GPIO37/TDO

MCU_GPIO35/TDI

EC A0/B15/C15/DACA OUT

HSEC_5V0

EC A1/B7/D11/DACB OUT

EC PGAl1 IN N

HSEC B12/C2

EC PGAL IN P

HSEC B2/C6/E12

EC A4/B8

HSEC PGA3 IN N

EC PGA2 IN N

HSEC PGAS3 IN P

EC PGA2 IN P

HSEC B4/C8

EC A6/D14/E14

I
(%] (72} (2] (2] (%2] [%2) (%2} (2] (2]

EC_A10/B1/C10

HSEC B11/D16/E16

HSEC A11/B10/CO/PGA2 OUT

HSEC B5/D15/E15/PGA3 OUT

HSEC A5

HSEC BO0/C11

HSEC A8

HSEC A7/B30/C3/D12/E30

HSEC A9

HSEC_A12/C5

HSEC A14/B14/C4/PGA1 OUT

HSEC A3/B9/C7

HSEC VREFHIABCDE

HSEC C14

MCU_GPIOQ

CU GPIO1

MCU_GPIO4

CU GPIO2

CU_GPIOS

CU_GPIO3

CU GPIO6

MCU_GPIO8

CU_GPIO7

MCU_GPIO9

HSEC GPIO12

MCU_GPIO10

HSEC GPIO13

HSEC GPIO11

MCU_GPIO14

MCU_GPIO15

CU GPIO16

CU GPIO17

CU 020

HSEC GPIO1

CcuU 021

8
HSEC GPIO19

CuU 022

CU GPIO24

Ccu 023

HSEC GPIO25

CuU 028

HSEC GPlO26

CcuU 029

HSEC GPIO27

CuU 030

U| 0|01 0| 0| 0|00
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CcuU
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P
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MCU

MCU
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CuU

CuU 056

Ccu
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CuU 057

DODD|DD| [DDD[D|D|D

CuU
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Ccu 061

3v3

VDD 1V2

MCU _XRSn
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10-pin FSI Connector

J1 has been updated over previous designs. Pins 9 and 10 were added enabling power to the connector.

Additionally Pins 2 and 6, previously GND, have been repurposed to enable the full 3 pin FSI communication.
The user can shunt HSEC GPIO11 and HSEC GPIO25 to ground if backwards compatibility is required.

MCU_GPIO12
HSEC GPIO12 RS 1A J1B ¥ MCU_GPIO11
MCU_GPIO13 1 =2 R4, HSEC_GPIO11
HSEC GPIO13 R 1 3 =2 0 MCU_GPI025
MCU_GPIO26 5. =5 RS, HSEC GPIO25
HSEC GPIO26  R7 I = =2

MCU_GPIO27 9.-:| éo

HSEC_GPIO27 RS

GND

PWM1A
PWM1B
PWM2A
PWM2B
PWM3A
PWM3B
PWMA4A
PWM4B
PWM5A
PWM5B
PWM6A
PWM6B
PWM7A
PWM7B
PWMBA
PWM8B

SPI-A_PICO
SPI-A_POCI

QEP1-A
QEP1-B
QEP1-S

QEP1-I

Boot Mode Pin
SPI-B_POCI
SPI-B_CLK
SPI-B_PTE
SCI-A_RX

1 FSI-RX0 2
3 FSI-RXCLK 4
5 FSI-TX0 6
7 FSI-TXCLK 8
9 KEY 10

FSI-RX1/GND
GND
FSI-TX1/GND
GND

3V3

Pin 9 of J1 is cutoff to key the connector

U1B
CU_GPIOOD 79| 100 MCU_GPI029
CU GPIOL 78] orios Gl T CU_GPIO30
CU_GPIO2 77| omos arioa 422 CU_GPIO31
CU_GPIO3 76| opios pithel B CU_GPI032
CU GPIO4 15 GPIO4 B24/D1/E1/GPI033 [<22 CU_GPIO33
CU_GPIO5 89| apios Pt CU_GPIO34
CU_GPIOG6 97| amon Crioss [He0 CU_GPI040
CU_GPIO7 84| opion oo 82 CU_GPIO41
CU_GPIO8 74| omion ortons |88 CU_GPI044
CU_GPIO9 90| ariog it gadl B CU_GPI047
CU_GPIO10 93, arioao P CU_GPI048
P
88 gpg% Z%D A24/DO/EO/GPIO11 GPI049 |2 gg ggggg
SUaPios 5%«> A20/B20/C20/GP1012 GPI050 <n§0 U CPIoT
9] A19/B19/C19/GPIO13 GPIOS51 |
MCU_GPIO14 %6, | Grroas oions |t MCU_GPIO52
MCU_GPIO15 95| epiols apions |2 MCU_GPIO53
mgﬁ gﬁ:gig 24p C24/D2/E2/GPIO16 GPIOS4 [k mgg gg:ggg
SR 51 A25/D3/E3/GPIOL7 GPIOS5 |22 SR
S GhiGT 281 A17/B17/C17/CMP1_DACL/GPIO20 GPIOS6 (22 U ePios
9 A18/B18/C18/GPIO21 GPIO57
CU_GPIO22 83, | Grross omions |6z CU_GPIO58
CU_GPIO23 81, oriosa Chiome [hez CU_GPIO59
P P
CU GPIO24 561 B25/D4/E4/GPIO24 GPIOGO |4 CU_GPIO6O
CU_GPIO25 57, corooe ooy [en CU_GPIO61
CU_GPIO26 55, | apiose pithpel TS CU_GPIO62
CU_GPIO27 59, opioay oioes [haz CU_GPIO63
P
CU _GPIO28 1| A16/B16/C16/GPI028
TMS320F28P5515G5PZ

SCI-A_TX
MCAN-A_RX
MCAN-A_TX
Boot Mode Pin
12C-A_SCL

SD1_D1
SD1_C1
SD1_D2
SD1_C2
SD1_D3
SD1_C3
QEP2-A
QEP2-B
QEP2-S
QEP2-|
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System Supervisory Circuitry

@
s

s S ——

Place near U1 and route cleanly

3v3 3V3
R19 $R20
820 $820
N N
ST 5
- Red - Red

b

I e —————
F
: : LEDs
| | 3v3 3v3
| |
| |
| | c3
l l 0.1uF
U2 lro1 lroo
: | 315M 315M
VDD l =
RESET L4 R23 . 0 MCU XRSn ] I GND
U3
SENSE or 3 : : MCU GPIO31 1 1A > 1y 6
MR GND |2 cs : | 2 { eND vee 2
0.1uF | MCU_GPIO34 3 — 4
TP53703A4330DSERQL | | A Y
= = I SN74LVC2GO7DBVR
GND GND |
! [
| | =
| ] GND
|

— e — — — — — — — — — — — — — — — — = — — — — — — — — — - — — — — — — — — =
r | T |
| 20 MHz External Crystal l !
I y I | Boot Mode Switch
JTAG and Reset : : L[ : : a3 a3
GND/Lid |2 i |
3v3 S : : lm GND/Lid cos | : e P
12pF Y1 12pF o o
R11 sR12 | | | | wmcu cpPio2s R9 2 5 R10 MCU_GPI032
R13 100k T 100k e ! | = = = : | 56k 3 \ /c 6 K
2.2k$ MCU_GPIO35/TDI 63| p1035/TDI GPIO1o/x1 |89 MCU GPIO10/X1 | | GND GND  SR92 GND | ° °
CU_GPIO37/TDO MCU_GPIO18/X2 250
UK a $g|<037rroo GPIO18/Xx2 (88 Voo SrDLBIAe 1 | | e : | e 1
CU _TMS 62 1ms l l Resistor l = —
| ] | | GND GND
3v3 73 VREGENZ XRS L2 CU_XRSn l l l l
R17 TMS320F28P551SG5PZ | ] | 1
——— & | | |
o | MCU_ X1 6 3 MCU_X2
) ;
= R18 ! | MCU GPio18ix2 5 | .~ Nyl 2 Mcu GPioloixi ! | Boot Mode Selection Chart
GND 1 2 22k | | ! | S2: UPis "1, DOWN is ‘0"
] HSEC GPIO18 4 0 9 1 HSEC_GPIO19 | | (S2:UPis 1, is 0)
3! oo 14 | l | |
s L I | s I I Mode # | GPI024 | GPIO32 Boot Mode
c2 |
= 0.1uF l l t S5 enables the selection of an external crystal or the use of GPIOs. l l 00 e g o ogarallclCRIO)
GND L l l E)?g;fgz;rcér;t.roICARD's design S5 is required to support a variety of l l o1 o 1 Boot from SCI / Wait Mode
GND t However, in a final system the designer should remove S5 and route l
: : these signals cleanly depending on the system's requirements l : 02 & w Boot from CAN (MCAN-NONFD)
l l l l 03 1 1 Boot from Flash (USB)
| | |
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| . . .
] VDD_1v2 Decoupling Capacitors and Ferrite Beads
| |
| |
| N |
| L. | e e e,
l 10uF l F l
! ! I 5V to 3.3V Power Supply |
| 1 | : |
l GiiD l | 5V0 v3  tp0 |
| | I U4 |
UiD
l l | 6 1IN out R24 |
| 2 vDD | 0 |
| 3v3 VDDA_3V3 71 ] oo | |
87 c7 4 3 R93 C10 2R25 |
| vbD 5 | | _— EN PO e — $510
L 34 VSS 48 | 1uF : 1uF |
! §0oh VoDA ves |2 | | 21 ne GND |2 |
| o 3| voplo ves [ee | pap L |
1 1 79 1 vppio | —_ - &
D_1v2 : __(22.:;11‘”: _-— (2:12%": g g g 88 | \bplo vssa |38 : l GﬁD LP5912-3.3DRVR GﬁD !\\DG} l
l :g :g :g TMS320F28P551SG5PZ l l - Bright Green l
[ [ — l l
| = = U GND | ] |
| GND GND ' | | = I
| a g & | GND |
| L o9 8 | | |
| 3v3 VDDIO_3V3 GND _E _E _§ | | ]
| S5 & | e .
L2
| = . | .
| 60 ohm | The F28P551x controlCARD uses the internal VREG to
! L L2 = I generate the 1.25V voltage rail for VDD.
l 2.2uF 2.2uF GND l
| | .
| | e Place near Ul | For custom boards using external VREG mode, recommend to
: GND GND : use LDO (e.g., TPS745-Q1) to generate both 3.3V and 1.25V
I I supplies.
- e e e e e e e G G I GED I GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED b = =D
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Us U
HSEC A1/B7/DII/DACB OUT 1 | 104 |6 HSEC B2/C6/E12 HSEC B4/C8 1 o (o4 |6 HSEC A6/D14/E14 ESD Diodes for Ana|09 InpUtS
HSEC_AO/BI5/C15/DACA OUT 2 | 0> i0s [ 7__HSEC PGAL IN P H PGA2 IN P 2] 1o ios [ 7__HSEC B5/DI5/EI5/PGA3 OUT
HSEC B12/C2 3 8 _HSEC PGAL IN N H PGAZ IN N 3 8 HSEC BLUDIGELG
103 106 103 106
VDDA 3V3 a| e |2 VDDA 3V3 4| e e |2
10 1 vee G\D |2 20 1 vee GND |2
C24 TPDGEOOIRSER c25 TPDBEOOIRSER
0.1uF 0.1uF
u7
2 { enD
GND GND 6| 104 102 |3 HSEC PGA3 IN N
HSEC PGA3 IN_P 4 1 HSEC A4/B8
U8 s 103 101
vee |8 VDDA 3V3
HSEC_A7/B30/C3/D12/E30 1 o o4 |6 HSEC A3/BO/CT HSEC A11/B10/CO/PGA2 OUT1 | o 104 |6 HSEC A9
HSEC BO/CLL 2] 00 loe [ Z__HSEC Al2/C5 H A10/B1/C10 2] 00 s [ Z_HSEC A8
HSEC_A14/B14/CAIPGAT OUT 3 | oo oo [ &__HsEC cl1a HSEC A5 3 108 oo |2 TPD4EOOIQDBVRQL
c26
VDDA 3V3 a| e e Lo VDDA _3V3 4| e e Lo H
10 1 vee GND -2 20 1 vee GND |2 0-1uF
c27 TPDGEOOIRSER c28 TPDGEOOIRSER GND
0.1uF 0.1uF
GND GND

———————————

e

S3 Is the analog configuration switch
Position 1 - ON
on pin 45 of TMDSHSECDOCK

Position 0 - OFF

- ADC uses external reference voltage supplied

- ADC uses the internal voltage reference

S3
MCU_VREFHI 1,52

HSEC VREFHIABCDE

CHS-01TB

MCU_PGA2_IN N>< MCU_A11/B10/CO/PGA2_OUT

MCU PGA3_IN NX MCU_B5/D15/E15/PGA3_OUT

External PGA feedback capacitors

MCU PGA1 IN NX MCU_A14/B14/C4/PGAL1_OUT

Place near Ul

UlA
1
TAAN 1
HSEC_A0/B15/C15/DACA _OUT R26 ,,, 0 MCU_A0/B15/C15/DACA OUT 23 24 MCU_VREFH |
HSEC ALB7/DLLDACB OUT R27 0 MCU AL/B7/DLL/DACE OUT 2o | A0/B15/CLS/DACA_OUT DEVEAVAIRET) | gy !
VWA A1/B7/D11/DACB_OUT D20/E20/VREFHI 1
HSEC PGA1 IN P R28 ,,. 0O MCU PGA1 IN P 17 A2/B6/CO/GPIO224/PGAL INP i
HSEC A3/B9/C7 R29 0 MCU PGA1 IN N 18 A3/B9/C7/PGAL INM — C57 |
HSEC_A4/B8 R30 ., 0 CU_A4/B8 36 | \uvme = = |
HSEC A5 R31 ... 0 CU_A5 35 A5 2.2uF i
HSEC A6/D14/E14 R32 ... 0 CU_A6/D14/E14 14, | 26 i
o M A6/D14/E14/GP10228 A13/B13/C13/D13/E13/VREFLO ]
SEC A7/B30/C3/D12/E30 R33 -2 CU_A7/B30/C3/D12/E30 3L | A7/B30/C3/D12/E30 A13/B13/C13/D13/E13/VREFLO 21— !
HSEC A8 R34 ... 0 CU_A8 37 | g i
HSEC A9 R35 ... 0 CU_A9 3
HSEC_ALO/BL/CI0 R36_ 0 CU_ALO/BI/CI0 4& O eP10230
HSEC A11/B10/C0/PGA2 OUT R37 .0 MCU_A11/B10/C0/PGA2 OUT 20 A11/B10/CO/PGA2 OUT 1
HSEC_A12/C5 R38 .. O MCU_A12/C5 28 | A15/05 = =
HSEC _A14/B14/C4/PGA1 OUT R39 A 0 MCU_A14/B14/C4/PGA1 OUT 19 A14/B14/C4/PGAL_OUT GND
HSEC B0/C11 R41 ,, . O MCU_BO0/C11 4
HSEC_B2/CG/ELZ RAZ_ V0 MCU_B2/C6/IELZ 1%%‘; BO/CTL/CRIO25T
y B2/C6/E12/GP10226
HSEC PGA2 IN P R43 ,,. O MCU_PGA2 IN_P 16, ] B3/GPIO242/PGA2 INP
HSEC B4/C8 R40 "0 MCU_B4/C8 39 B4/C8/GPIO236
HSEC_B5/D15/E15/PGA3 OUT R44 .0 MCU_B5/D15/E15/PGA3 OUT 32
VWA B5/D15/E15/PGA3_OUT
HSEC B11/D16/E16 R45 0 MCU PGA3 IN_N 30 B11/D16/E16/PGA3 INM
HSEC B12/C2 R46 ,,\ 0 MCU_PGA2_IN_N 21 B12/C2/PGA2_INM
HSEC PGA3 IN_P R48 0 MCU_PGA3_IN_P 29
M C1/E11/PGA3_INP
HSEC C14 R49 WA 0 MCU C14 42, | C14/GP10247
TMS320F28P551SG5PZ
HSEC PGA1 IN_N
——
HSEC PGA2_IN_N
——
HSEC _PGA3_IN_N
—
GND
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:
:
:
A :
. :
USB Type-C Connector - XDS110 side :
:
:
:
:
:
EMU_5V0 . .
(Cold Side) : (Hot Side)
:
\ e
4
:
X : USB Isolated Power : :
:
:
:
3 ‘ﬂ | : |
A4 B4 EMU_GND l EMU_5V0 S ' l
291 Veus veus | B ) : c63 : '
— : |
XDS D N A7 B7 __XDSDN : ISO_Pout_5v0
XDS_D_P s | DN N (e xpsbp : %{uF : . T :
EMU_GND : D
A3 B3 y12 - 6 T 1
SSTXN1 SSTXN2
A2 | ssTXP1 ssTxP2 |22 : i P, 563 ke :
AL | sspxnz sSRxN1 |10 | [ o ] vee oL |
—ALL | ssrxp2 ssrxp1 B ] S5 En p2 |2 2 M52 ::(():ii e T (1:(()5L?F ::gﬂF I
xps cc1 a5 | ooy cep |LB5_ XDS cc2 ] 6. ik onD |4 % b10 |
A8 B8 R64 4 3
R65 SBut sBu2 5.1k : SNG505BDBVR eh315371 ﬂ 1 :
51k Al 1 GND eNp |BL : =
AL2 B12 | EMU_GND EMU_GND : GND |
GND GND
ML Gnp GND M2 | . |
EMU_GND -——— — — — — — - — — — — — — — — — — — — —— — — — —— — — — —— — — —— —— — — — — — — —— — — — — — — — — — — — — — —
EMU7GND S1 Shield Shield S4 ° D GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GIED GED GED GED GED GED GED GID GED GED GED GED GIED GED GED GED GED GED GED GED GED GED amD
S2 1 shield Shield 33 : r . . |
632723300011 | Power Selection Switch |
: | |
:
EMU_GND EMU_GND s |
1 | POWER_SWITCH_OUT |
Pl 1 |
L]
:
u13 . I HSEC_5V0 ISO_Pout_5V0 4R66 I
: l 32.2k 5V0 TpP11 l
XDS D P 10 XDS D P . u14
XDS D N 2] o N [e_xpSDN : : :
. . : e il out MG
GND GND : l IN2 LCGS :
XDS CC1 4 7 XDS cc1 : 1
< ; XDS CC2__ 5. oo e [[&__xps cc2 : ——C69 ——=c70 LR68 —=C71 tR69 lR70 S L 10uF Lpgy |
EMU_GND EMU_GND : I 0.1uF | 10uF 310k 0.1uF 310k 34.7k 2| & ::‘lgg $1.00k I
TPDAEOSUOGDQAR : 1 3.0 vsns e i o s |
:
L | N N TPS2113ADRBR !\\ |
. e e e
. : GND GND ‘:R7:I;< SR74 GND Red o :
. 1.2 30
L]
:
| LDO_5V0_3V3 | : = = = = '
| - - | . : GND  GND GND GND :
:
| | :
| EMU_5V0 E)W EMU_3V3 P8 | S | |
l Uls ? TP9 l s : :
:
I 1 5 I . Switch Truth Table
| - e IN out e | B | |
I s lR76 I o HSEC_5V0 >4V |ISO_Pout_5V0 > HSEC_5V0| POWER_SWITCH_OUT |
EN 2680 :
Y X HSEC_5V0
: =52 —Lca | Ne GND -2 =3 EMU_GND : : : — g :
= — — . :
| ou 0.1uF TLV70333DBVR o N I S No No HSEC_5vo ]
. | No Yes ISO_Pout_5V0 |
| a7 | o I
l - Bright Green l 5 l l
| | :
! ! e
:
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PCB PCB PCB
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Texas Instruments FCC disclaimer WEEE logo
CE Mark

LBL1

PCB Label

THT-14-423-10
Size: 0.65"x 0.20 "

N

Z1
Label Assembly Note
This Assembly Note is for PCB labels only

272
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.

273
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

274
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

275
Assembly Note
Clip off KEY pin 9 of J1 connector header
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