3V3

Uui8
R93 10K
1] 20 MCU_IN1 <___> M .
— ) 10E VCC |
MCU_CANA-TX <__> 2y 1a1 j[;ﬁ— 1y1 (8 <> CANA-TX MCU_OUT1 <__> R94 10K -
MCU_CANB-TX <_> 4 D 1A 1v2 16 <> CANB-TX om0 <> R95 10K
MCU_CANA-EN <__> 6, 123 —  1y3 14 <> CANA-EN - CN2 CN3
MCU_CANB-EN <___> 8, 174 —[P 174 12 <> CANB-EN  SPIA_SOMI <__ > R9%6 10K 1 1
2 2
19 —
——) 20F ® 3 3
11 9 SPIA_CLK < > R97 10K | ° . —— A
caNA-Rx <> ) 2n1 —  2v1 <> MCU_CANA-RX R98 ,, 10K . ;
13 - SPIA_STE < > A ° & 6
CANB-RX <__> ) 2a0 :@— 2y <> MCU_CANB-RX . 7
15, . Jys |5 CON7 CON7
17 ‘ 3 —
ons  —5——  2v4 GND
10
2.2K
CLVC244AQPWRG4Q1




McU_puM_1a <__> MCU_PWM_1A

ui2

ueu_pi_18 < > MCU_PWM_1B

MCU_PWM_2A <_> MCU_PWM_2A

MCU_PWY_25 <> MCU_PWM_2B

MCU_PWM_32 O MCU_PWM_3A

Meu_pi_38 < > MCU_PWM_3B

MCU_PWM_4a <_> MCU_PWM_4A

MCU_PW_a5 < > MCU_PWM_4B

MCU_PWM_1A

3V3

1y 158 —q> vee 20 T
p

2, . _l/\l\_‘ 1y 18 PWM?lAO PHM_1A
p

4y 1ao —l}T< 1v2 18 PWM—lBO PWM_1B
p

6, .5 _l/\l\_‘ 1y [ABMLZA — oo o

By 1 —5— 1yg 2 ETZB T b 28

19 20E _q>_
p

My oar — 5 DTl LI EELY G TV T

18y one —l/r" 2v2 L PWM—3BO PWM_3B
p

18,0 s _l/r‘ o3 |5 PWM_4AO PHM_4A

17 ona _l/\L— va 3 PWM_4BO PHM_4B

GND 10
LR73 L
122K CLVC244AQPWRGAQT GND
1 Buffer
GND

0 DNP

F{75\/

PWM_1A

MCU_PWM_1B

YV

P
R77 ~_ADNP.. 1o

MCU_PWM_2A

N
R78 \_ODNPL.. oy

MCU_PWM_2B

N
R8O ODNP..\ oy

MCU_PWM_3A

N
RE2___ODNP . 5,

MCU_PWM_3B

P
R84~ _AODNP.

MCU_PWM_4A

N
R85 _ODNPL.. 4y

N
MCU_PWM_4B R87 \/ODNP PWM_4B
PN

Jumper

U13
3V3
1y 158 —> vee 20 T
b
2y 1a1 —l;— v
b
4y a2 —l;— 1v2 &
b
6y 1a3 —I;— 1y 4
MCU_RELAY-1 OMCU_RY 8 1a4 _l/\r 1va 12 RELAY-1 <>RELM71
19 OB _q>_
b
My oar — 51— v 2
2 <> 18y oy — 51 ovp (L HMEULINZ o~ ey 1o
— b
KEy-1 < >EL 15y 003 —5 2y3 [ HEUKEYL s oy xey-1
KeY-2 < >EEEE 7y ong —P5— 2y [ HCOKEYZ s oy ey-2
ol
LR74 =
< 22K CLVC244AQPWRG4Q1 GND
oD Buffer
R76 0 DNP
MCU_RY N RELAY-1
N TEST POINT TEST POINT
FID1 FID2 FID3 FID4 FID5 FID6
R79 0 DNP
IN2 N MCU_IN2 - - - - - -
PN
KEY-1 R81 \/ODNPMCUJ(EYl
Res DNP
KEY-2 ~N A MCU_KEY2
PN
EMU_USB 5V0 HSEC 5V0
R86 ,,,0
Jumper
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u14
2 7 MID_TDI
EMU_TDI INA OUTA = -
EMU_SCI—RXB:: INB outs |2 e
1 . , |8
EML_J|_3V3 l vCceC vCcec l Sylg
c74 || _ 4 5 _C75 ||
S O01uF || GND1 GND2 0.1uF || i
ISO7320CQDRQ1
GND
EMU_GND
u1s
2 7 MID_TCK
EMU_TCK 37 wa OUTA [~g MID TMS
EMU_TMS INB OUTB
1 ) ,|.8
EML_J|_3V3 l VCC VCC l Sylg
c76 || _ 4 5 _c77 ||
“0.1uF | GND! GND2 0.1uF || ©
ISO7320CQDRQ1
EMU_GND GND
ui6
7 2 MID_TDO
EMU_TDO 6| ouTa ma [ MID SCI-TX
EMU_SCI-TX OUTB INB
8 , L
EMU 3V3 1 vVCC VCC l Sylg
c78 || _ 5 4 +C79 ||
S O01uF || GND2 GND1 0.1uF || i
ISO7320CQDRQ1
EMU_GND GND
c80
0.01uF
EMU_GND GND
Isolation

A:SWI1 - Emulation & GPIO28 Switch

POS 1 ON: Use xds100v2 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 FTDI chip
POS 2 OFF: GPIO-28 can be controlled by a pin in HSEC connector

<™
o
L s
R SPST
GND |,
R88 ,'AVA'1OK
R89 10K 3v3 cst
T |
I
ui7 0.1uF =
GND
1y o8 —d> vee 22
p
MID_TDI 2y a1 —{5 1yp |18 Re9,,,0 > HSEC_TDI
p
MID_TCK 4, . _I/J\_‘ 1yo |16 R7Q,,0 > mcu_Tck
p
MID_TMS 6, 1.3 _l;_ vy 14 R71,,0 > MCU_TMS
HSEC_TDO > R72,,.0 8 124 —l/"‘_ 1v4 12 e
9y o8 —d>
MID_SCI-RX My —52 ov1 -2 > MCU_SCI-RX
MCU_SCI-TX > 13 2A2 —l/r" 2Y2 ! e
p
15y s — 5T LS
7y onge —5—— v 2
10
GND
CLVC244AQPWRG4Q1
GND Buffer GND
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EMU_USB_5V0 EMU_5V0 EMU_5V0 EMU_3V3 EMU_3V3
®
U9
D7
o | 5 o
IN ouT
MBRM110ET1G EIN. L4 l
C55 2 C56 R55
0.1uF GND 4.7uF 2.2K
——C58
4.7uF c57
TPS73033DBVR 0.01uF _
D8
\\Green
EMU_1V8 N °
EMU_GND EMU_GND EMU_GND EMU_GND p
® ' ‘ ' ‘ DCDC
EMU_1v8 C59 C60 ce1 C62 N
EMU_GND
T4.7UF TOJUF TOJUF TOJUF
EMU_3V3
EMU_GND
EMU_3V3
L 1.1
5 c63 c64 C65 C66
| La 600 ohm To.mF TOJuF To.mF TOJuF EMU_3V3
600 ohm . .
' EMU_GND R56
‘ 10K
ce7 c68 u19
4.7uF 0.1uF
C69 c70 20 16
47uF 0.1uF 31| vec1o ADBUSO [—7 i:iEMU_TCK
42 VCCIO8 ADBUS1 18 1 | Egg_igé
VCCIO9 ADBUS2 —
EMU_GND %6 1 yecToto ADBUS3 ;? [ > mvo_mms
EMU_GND 12 ADBUS4 55~
37 VCORE ADBUSS5 T JTAG
64 VCORE11 ADBUS6 W R57 0
EMU USB 5V0 ESD VCORE12 ADBUS7
—=o EMU_5V0 4 26
0T VPHY ACBUSO T EMU 3V3
u10 9 ACBUSL 758 R58 ., 10K T
4 1 VPLL ACBUS2 29
GND vCC 49 ACBUS3 w
5 VREGOUT ACBUS4 ? R59 10K
2 102 173 EMU 3V3 EMU_1v8 | 50 ACBUSS 733
J2 NC 101 VREGIN ACBUS6 34
@ © ACBUST [ EMU_GND
@ el EMU_GND 11.7PD2E001-Q1-SOT_DRL-5_U3|, BDBUSO :|§g 5 EMU_SCI-RX
VBUS EDBUSL |40 EMU_SCI-TX EMU 5V0  EMU 5V0
BDBUS2
o |2 7 o e S R— SCI
BDBUS4 441~
1-1734035-3 D+ 8 8 DP BDBUSS %
BDBUS6 &~
1 Fx BDBUST & « ~
5 63 48 D9 D10
GND EECS BCBUSO &5~ N R
. e o BeBUSL % “Green \“Green
EECLK BCBUS2 g4~ - -
54 R60 1K
e~ EMU_3V3 61 ECBUS3 [—5p Re1 K
EEDATA BCBUS4 57 v
R62 _ R63 EMU_3V3 BCEUSZ 58 LED
10K 2.2K BCBUS6 [75g
USB R65 L U pu— BCBUST
R64 EMU_3V3 RESET —___| 60 R66 0
0 U11 R67 12K 6 __PWREN 736 R68
4 8 REF SUSPEND
DO vCcC 10
3 Y2 EMU_GND AGND ™y A
DI 2 Ee=l 2 CND 75 EMU_GND
6 4 - 3 0SCI GND1 11
7 ORG 1 T 3 GND2 15
v X—— NC CS 12MHz 0SCOo GND3 25
EMU_GND 5 2 GND4 735
vss CLK EMU_GND gggz 47
93LC56C-I/SN o7 70 18, o st
EMU_GND 27pF 27pF
EEPROM FT2232HL-REEL V4
EMU_GND EMU_GND EMU_GND

Clocking Circuitry

EMU_GND

EMU_GND




MCU_A 3V3

MCU_A 3V3
i
Il uz
ue 0.1uF 0.1uF
5
S vee vee
1 4
HSEC_PGAL_IN <__> L 103 2 <> HSEC_ADC-A2 HSEC_ADC-A0 <__>———— 101 103 <> HSEC_ADC-A9
3 6
HSEC_ADC-A3 <_> 31100 100 -8 <> HSEC_ADC-B3 HSEC_ADC-A5 < >——" 102 104 <> HSEC_ADC-AL
2
GND 2 GND -1
TPD4E001QDBVRQ1 GND
TPD4E001QDBVRQ1
us ESD
5
vce
HSEC_ADC-C1 % 101 ro3 2 <> HSEC_PGA2_IN
HSEC_ADC-B0 CHS 102 104 6 <> HSEC_ADC-A4
GND
TPD4E001QDBVRQ1 p— p— GTND
ESD C41 C42
— 330pF 330pF
~ MCU_ADC-PGA1OF
GND = HSEC_ADC-A2
MCU_ADC-PGA20F 8 HSEC_ ADC-A4 —
GND
C43 ><
0.1uF DNP - PGA OF & ADC IN
u1c ><0
.1uF DNP
_ R42,, .0 IR_SENSE MCU_ADC-A0 23 18 MCU_ADC-PGAL
e SR T e Rl e =4
i VWA 9 . - 20 N N
. B A2/B6/PGAL_OF PGA3_IN [as—@ TP1
asgc_anc-a3 <> Rd4 \\w-0. CTANS MCU_ADC A ;’g A3 C3/PGRA_IN %—CTP2 PGA IN
SENSE MCU_ADC-AS A4/B8/PGA2_OF PGAS_IN [5o——@TP3
smc_apc-ns < > R45., VOU[r SENSE _ 51 s C5/PGAG_IN (25— @ TP4
TP5 .—37 A6/PGA5_OF PGAT_IN [———@ TP6
. e B TP7 @— 55| A8/PGAG6_OF
HSEC_ADC-A9 O R46 0 GRIL)_SNS MCU_ADC-A9 38 29
14
#sEc_anc-80 <> R47 0 +DCRINK SHS HCU_ADCTBO 1 5o §22§’2§§ 12
TP8 .—43 B1/A10/C10/PGAT7_OF PGAS5_GND ;’g
_ TP9 @—— 5 B2/C6/PGA3_OF PGA2_GND/PGA4_GND/PGA6_GND
HSEC_ADC-B3 <_> R48 \, 0 MCUADCB3 33 B3/VDAC PGAT_GND [
TP10@——— B4/C8/PGA4_OF
25 LRa9 LRs0 LRs1 lR52 lRS3
PHe—___ 191, VREFHIB/VREFHIC |22 jo jo jo jo jo
HsEC_apc-c1 <__> R54 w0 MCU_ADC-C1 2513 o
MCU_KEY-1 c2
MCU_KEY-2 H c4 VREFLOA gg =
TP12@——— c14 VREFLOB/VREFLOC GRD
CIN C46.1uF ONP _C48.1yF ONP _C47.1uF ONP~G48.JuF NP TMS320F280049CPZS =
>< GND ]
£ £
C49.1aF ONP C;ﬂwF NP C~gF NP&%F DNP i - - <l
22uF | 2.2uF © s3
S8 chooses whether the internal or external voltage reference will be used SPST
a) The ADC's respective switch in S8 is on -l
o o o - ADC should be configured to disable the internal reference and =

2]
W)

instead a reference voltage should be attached to HSEC pin 45 HSEC_ADCVREFHI-ExXt
b) The respective ADC's switch in S8 is off

- ADC should use the internal voltage reference Place near U1

(0]
Z
o




Place near Ul

3v3 3v3 3v3 3v3 3v3 3v3
. . . 3v3 MCU_3V3
1 L1 R6 R7 R8 R9 R10 Rl
GND 22K $22K T22K F22K 20K 2.2K
MCU_1V2——C6 c7 ——Cg ——C9 ——C10 ——Ci 220 ohm
10uF | 10uF 0.4uF | 0.1uF | 0uF | 0.1uF ci2 c13 LEDs
U1E —L 10uF 10uF I S e
42 vDD7 VSS3 (5 GND — — N N N N N N
71 | VbD4 VSS9 7 GND GND ~|Green _|Green _|Green _|Green _|Green ~ Green
g7 voDS vss [—gg Place near U1 LEDL
MCU_A 3V3 VDD vss11
T u VDDA VSSA 12 LED2
T 34| or i 3v3 MCU_A 3V3
MCU3V3 . '|' L2 LED3
—
VDDIO — 1—r
% VDDIO10 GTND 60 ohm LED4
88 VDDIO2 LEDS
SW_3V3 vbpIol c14 cis
2.2uF X
T 80 VDDIO_SW VSS_SW ﬁl u u LED6
TMS320F280049CPZS 1L 1L
SW_GND GND GND
DSP Power Supply
3v3 SW_3v3
R12
——C16 ——C17 ——C18 ——C19 ——C20 ——C21 ——C22 0
22uF | 22uF | 0.1uF | 0.1uF | 0.1uF | O0.1uF | o.1uF 38
c23 C24 ——C25 . . .
: 10uF | 10uF Clocking Circuitry
G:ND SW_GND = = MCU_X1 Ri¢ s BIS
R = = B 56K = 56K
GND SW_GND He_x2
Place near U1 R16 Boot Mode Switch 1 <__>——9
0 .
R17 Boot Mode Switch 0 < >——ri
I X2 X1 A
3.3V Power Supply 33 us e oone | al-
HSEC_5V0 o out -2 GND St
HSEC 5V0 U4 3v3 3 4 Y1 SPST
EN g NC[X C26 20MHz c27 NN
—o— oot -2 B g MCU_1v2 15pF 15pF
HSEC_5V0 0 1%2?__ 00129F | TPS70912QDBVRQ1 N
Ul LUl .
3ys s . B9 R20 0 1 1 Boot Mode Switch R21 L Re2
EN NR/FB ‘—_L : s GND (ﬁD GND 22K3 22K
—— C30 c31 C32 ——C33 GND
10uF 0.1uF 0.01uF | 10uF 2
3v3 J 2 MCU_VSH Place near U1l and route cleanly
MCU_1V2 GND D11 =
2.1V, RED 0DNP GND
TPS73633DBVR = -
GND ——C34 | o
MCU_1v2 MCU_VEB 2 2UF Mode # | GPI024 | GPIO32 | Boot Mode
= 35 00 0 0 from Parallel G
MCU_3V3 GND ¢33 — Boot from Parallel GPIO
GND 1 GND 01 0 1 Boot from SCI/ Wait Mode
= 02 1 0 B from CAN
.—_l__ Ra5| | Res SW_GND 1.2V Power Supply ootfrom
= )3 1 1 fr 2
GND 10K 10K XDS110- JTAG Debugger MCU 3V3 ‘ Boot from Flash
MCU 3V3 " Place near U1 and route cleanly
Heu_tus 8 g 11 2 Xm0 . .. McuXxmsn Selected Boot Mode Chart
e R30,,0 . ¢ —x SyStem SuperVISory Clrcultry S1 placed upside-down (so UP is open (1), DOWN is closed (0))
R310 5 6 3v3 (ST plac P P s Cl
HSEC_TDO 8 R32,,0 7 8 T MCU_XRSn
MCU_TCK = 9 10 -
R3Z 1112 3y3 oDNp 3¥3
R34, 47K | |5 1 R35,, 4.7K T R36 3v3 R37
Us 2.2K v
GBOOLW589018EU - JTAG 38
= R39
GND 22K R40 0 5 VDD OUTA 1 TP_OUTB
4 0 Ra41
u1D £ 22K
MCU_TCK > 60 TCK VREGENZ 7 GND 3 SENSE OUTB
weu_mis [ >————824f g rirt 20— @ TP_FLTH ——c36 l a7
e xrsn < >————2f g 2 28— @ TP_FLT2 4y sar O‘ONFT'U 0.01uF
tle:
MCU_X1 69
X1 ——C38 L
0.1uF  TPS3702CX33DDCR = —
GND GND
TMS320F280049CPZS

@
=
o
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3V3

R1 4.7K
HSEC_ADC-C1
HSEC_ADC-A4

3V3

CN1
R2 4.7K

HSEC_ADC-AS5
HSEC_ADC-A1

1 2

3 4 HSEC_ADC-B0
5 6 HSEC_PGA2_IN
7

9 10 HSEC_ADC-AQ
11 12 HSEC_ADC-A9

HSEC_ADC-A3
HSEC_ADC-B3

HSEC_ADCVREFHI-Ext <__ >

CANB-RX
CANB-TX
CANB-EN

PWM_1A C%

o
"|7).1uF 50V

13 14

15 16 HSEC_PGA1_IN
17 18 ﬂ HSEC_ADC-A2
19 20

21 22

23 24

25 26 CANA-RX

27 28 CANA-TX

29 30 CANA-EN

31 32

33 34 —<PWM_3A > PWM_3A

PWM_1B C%

37 38 —<PWM_3B > PWM_3B

PWM_2A PWM_2A

41 42 —<PWNL4A > PWM_4A

PWM_2B < >—P m_2B

45 46 —<PWM74B > PWM_4B

KEY-1 <> 49 50— > N2
* 51 52 -
HSEC_5V0 I KEY-2<__>——— 53 54 f————————< > RELAY-1 I HSEGC 5V0
55 56 T
57 58
59 60 T
f— c2 2111-2X30G00ORB —T10.1uF 50V
—T1~0.1uF 50V
Connector
GND GND
3v3
3V3
Trust E2 Uz the  iRs
R3 LA P vee [0 10K 10K
10K 2 9
12c_spal 3 | NC RST 7g 12C_scy
7| SpA SCL [~
W NC1 NC4 ﬁ
X——— NC2 3 N3 X == —=
| C4 C5
TrustE = 0.1uF 0.1uF

o
p=d
(w]
(9]
ZI
(w]

I2C_SDA
I2C_SCL

PWM

CAN PLC
RELAY

1.2V DC/DC

Boot Mode Switch 1

SCI
CAN

U1A

MCU_PWM_1A
MCU_PWM_1B
MCU_PWM_2A
MCU_PWM_2B
MCU_PWM_3A
MCU_PWM_3B
MCU_PWM_4A
MCU_PWM_4B
MCU_OUT1
MCU_IN1
MCU_IN2
MCU_CANB-EN
MCU_CANB-TX
MCU_CANB-RX
MCU_RELAY-1
MCU_CANA-EN
SPIA_SIMO
SPIA_SOMI
MCU_X2
MCU_VFB
MCU_VSW

LED1

LED4

LED5
MCU_SCI-RX
MCU_SCI-TX
MCU_CANA-RX
MCU_CANA-TX

GPI000
GPIOO01
GPI002
GPI003
GPI004
GPIO05
GPI006
GPIOO07
GPI008
GPIO09
GPIO10
GPIOL1
GPIO12
GPIO13
GPIO014
GPIOL5
GPIO16
GPIO17
GPIO18_X2
GPI022_SW
GPI023_SW
GPI1024
GPI025
GPI026
GPI027
GPI1028
GPI029
GPI030
GPIO31

TMS320F280049CPZS
U1iB
Boot Mode Switch 0 64 GPIO32
LED2 GPI033
LED3 GPI034
HSEC_TDI GPTI035/TDI
HSEC_TDO GPTI037/TDO
LED6 g5 | GPI039
TP_GPIO1 @ 65 | GPI040
SPIA_CLK g@ GPI056
I2c_Spa SPIR_STE 67 | GP1057
8 I2C_SCL 92 | GPIO8
GPI059
TMS320F280049CPZS
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