INTERFACE, DO NOT PLACE ON BOARD

J0801
[13] BRAKE_PRESENT L o g1 (2! BRK_PWR_FLTL [13]
“‘}72 A2 B2 624““
[14] IND_PROX_NC_TTL 3 B3 2 BRAKE_EDM_A [14,19]
[13] IND_PROX_NO_TTL 4 Ba (24 BRAKE_EDM_B [13,19]
\”75 A5 Bs 22 (I
[15] ORIN_SPIO_3V3_INT LR 86 -2 (1
[15] ORIN_SPI0_3v3_CS2 T o7 7 RIN_SPI0_3V3_CLK  [15]
[15]  ORIN_SPI0_3V3_MISO 5l 8s 2 RIN_SPI0_3V3_MOSI  [15]
‘ }79 68 . RO801
1 © A9 B9 0 i Tt R_HALL_A_TTL_CAP
[14] RMILRXER A0 810 RMILTXEN  [14] OR TS5 110w
1 7 > R_HALLB_TTL CAP
[14] RMII_RXDO » A1 B11 1 RMILTXDO  [14] OR +-5% 1/10W h R
0
(14 RMILRXD1 b wz RMILTXDT [14] S R HALL G TIL cAP
[1318] ESTOP1_IN_L A13 B13 RMI_CRS_DV  [14] OR +/-5% 1/10W
[13.18] ESTOPZ_IN.L L B4 14 RHALLATTL [14]
\”715 A15 B15 754“\
[15,18] ESTOP1_OUT 161 at6 816 (12 RHALLB.TTL [13]
[13,18] ESTOP2_OUT N 17 7 RHALL.C_TTL [13]
‘\”718 A8 B18 784“\‘
[14,18] STO_EDM_TTL 191 a19 819 (72 LHALLATTL [13]
[9,14,18]  PMIC_EN_DRV; 201 20 820 2 LHALLB.TTL [13]
‘\”721 A2t 821 814“\‘
(13,18 STO1_EN 21 2 822 2 LHALLC_TTL [13]
[15,18] STO2_EN 2 s B23 834“\‘
‘\\}724 A24 824 -2 SCPU_TCK  [12]
RO804
[12] SCPU_JTAG_RST_L =R Ba2s -85 'SCPU_TDO  [12] 3> L_HALL_A_TTL_CAP
2% . OR +/-5% 1/10W
[12] SCPU_EXT_RST_L A2 826 SCPU_TMS  [12] RO80S
27 87 D> L_HALL B TTL_CAP
\\}7 A27 B27 PU_TDI [12] OR +1-5% 110W
2 88 s
[13,18] ESTOP1_FLT L A28 B28 4“\ > LHALL_C_TTL cAP
2 9 OR +I-5% 1/10W
[13.18] ESTOPZ_FLT L A2 829 RENCATTL [14.20.21]
‘\”730 A30 830 904“\
[14] SCPU_BOOTLOADER L 3 st 831 2 RENC_B_TTL [14.20.21]
[15,19] SCPU_BRAKE_EN_OUTA 21 a2 832 2 LENCATTL [14.2021]
\”733 A33 833 934“\‘
[15,19] SCPU_BRAKE_EN_OUTB 31 s B34 24 LENCBTTL [14.2021]
[14] LIFT_SEN_1_TTL 31 pss 835 2 ENC_PGL [14,2021]
‘\”736 A36 836 964“\
[14] LIFT_SEN_2_TTL 31 psr 837 7 HALLPG_L  [15,20,21]
[15] SAFE_SEN_PWR_CTRL 38 ass B3 -2 (I
‘\”739 A39 B39 -2 (1
[14] 12V_SAFE_SEN_OV 21 pgo 840 %0 STO1LB [13.18]
[14] 12V_SAFE_SEN_UV A 841 11 STO2.LB [1518]
‘\\}742 A2 Ba2 |12 (1
[14] SCPU_24v_UV B i 843 12 SCPU_SHELL_TX  [13]
[14] SCPU_24v_OV 1 paa B4a 10 SCPU_SHELL RX  [13]
‘\‘}7“5 Ad5 845 (1 STO1FLT L [13,18]
[14] SCPU_CAN1_TX 1 as 846 1% STOZFLTL [13,18]
[14] SCPU_CAN1_RX A7 par B47 m;“\‘ v g8
a8 108 .
il A8 B4g |20~
[14] SCPU_DEBUG_T 491 pao Bdg 1094“\‘
50 110
24V_N [14] SCPU_DEBUG R A0 850 24V_IN
°
\\}751 As1 B51 1“4“\
21 ps2 852 112 o °
53 113
S 3 3 A53 853 3V3_SCPU 3 3 >
3 8023 (c0803 5 4 cosod Bcoso: 3
= (osot® 2 \\}7 AS4 B54 4“\ 8 £cos04 o
T I I il E%’D SCPU_PRSNT_L 55 | pes a5 | 115 2 z 2
I 3 ¥ ; 3 ¥
w v 10K +/-6% 1/16W & w
w L i e e
N H H “‘}756 AS6 B56 1164““ s s
4 [14,19] BRAKE_A_FLT L 571 pst 857 (17 BRAKE_A_LB [13,19] |
[14,19] BRAKE_B_FLT L 581 pss gss (112 BRAKE_B_LB [13,19]
il 59| ase B59 12 (I
) 80! aso 860 2 (1
\”7121 MH1 M (122 (I
528851274

13

(4

[14)

[14,20,21]

[14,20,21]

4]
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VDG Preregulator

] The inductor, output capacitor, and total effective series resistance (ESR) of the output capacitance must
/\ be considered to achieve balanced operation of the VDD preregulator.
The output inductor must be greater than or equal to the minimum 22-uH inductance. The typical specified
inductance is 33 uH, which was selected for this design.
- The effective output capacitance for the VDG preregulator is specified from 22 yF to 47 . An effective
[ capacitance of 22 yF at the 6 DC operating point was selected for this design. This value allows for
it addiional downstream input capacitance on voltage regulator inputs. To filtr high frequencies, use 10-nF
9 and 0.1-F capacitors in parallel. If igher effective capacitance is used, the voltage ripple is reduced and
g lowers the required ESR. The effective capacitance of a capacitor should be provided by the capacitor
24V_PWR_OUT o supplier and must be derated for tolerance, lifetime, temperature, and operating voltage.
g Because the VDD preregulator is a hysteretic architecture, controlled ESR is required with the output
T capacitance. The specified ESR range is from 100 m2 to 300 mQ. Use Equation 21 to calculate the
. G218 minimurm total ESR to achieve balanced operation.
1&1);%-70& 50V © Resn = L/ (15 % Cepoae) = 33/ (16 x 22) = 100 m@ @1
24V_IN 24V_PMIC |||- As an example, the data sheet for the capacitor states that the ESR of the capacitor is 4 mQ and the
| parasitic extraction of the PCB design is 6 ms. An ESR resistor of 100 mQ can still be used, or the
D0903 100nF +-10% 50V discrete ESR resistor can be sized to 90 mQ resulting in a total effective ESR of at least 100 mQ. If a
2 1 0904 larger effective capacitance is used, the equation may result in an ESR value below 100 me. In this case,
3 3 ih the total ESR should stll be brought up to 100-m total ESR minimum to meet the specification.
B340AQ-13-F 10nF +/-10% 50V g " 8 # 2 i A high-voltage surface-mount Schottky-rectifer diode, such as SS3H/10 or MBRS340T3, should be used
> > Temperature [degC]
2 2 2 VIN: 5.8-36V C0911 P Figure 6-2 shows this configuration.
3 09032 09053 0002 U0901 B 73 27C8 1A4TEKRLS C-Temp. capacitance, DCE.OV, ACO.SVrms
§ ? 3 Cog01 TPS65381A-Q1 wakeup max threshold = 3V
¥ P w .I|L—{I }’ 1| vBAT saFiNG ENDRV |2 >> PMIC_EN_DRV  [8,14,18]
E S S 00nF +/-10% 50V Open : |VDD3/5 =3.3V
=] 1= =] 2 31 IGN
- - VCP SEL_VDD3/5 X
3| oy o |20 | 2.20F +/-10% 50V { 0909 RO903_ 10R +1,5% 1/8W I 6V_SCPU [I]
- VDD6
109 0904 131
10nF +/-10% 50V Foeoe 4 op veaTp -2 o N 2 B340AQ-13-F
5 28 L0902 TVS instead Zener
-I||» PGND1 SDN6 :
VBAT<<6.3V, NRES ='0 5 27 L-SPM7054VC-33-M-D l S8,
(2] PMIC_POR_RST L& NRES VDD6 _ R0904 sons [ VD6
R0907
[11] PMIC_DIAG_oUT <& 7| piac_out voD1 G 28 S @ 0902 3.9K +/-1% 1110W
3 La> y
g ESR
(4] pPMmic_spi_cs3 <& 8 1 Nes PGND2 ZSC“I- e 5= [ o — == 100ma
9 24 =] § > > 0.05R +/-1% 1/2W g 10nF 0.1 pF
[14] PMIC_SPI_MOSI ) sDI VDD1_SENSE =X 5 3v3_scPug IS 3 I § 2 T E‘?:OA1E607QRWTA 22-/F Effective
FTF o = 18 e |13 2 5 | Capacitance
(4] pmic_spi_miso <& 19} spo GND2 C|23 ||- £y § ts] §43 g"L C0920 _ Coozs e
=3 =] NS < - o
11 22 2 e e T —
(4] PMIC_sPI_cLK <& SCLK VDDIO ¥
R0901 12 21 £ L w TUF +1-10% 10V NM o NEED GREEN
RST EXT Dealy=4.5ms, TYP=22Kohm -I||—[I:Uy RSTEXT VDD3/5 > S = S -
9 2 |e ~2 o =
22K +/1% 1/20W 13 2 g ez K3 IR = . .
[12] PMIC_ERROR_L ERROR/WDI VDD5 X 2182 3% I8 Figure 6-2. VDD6 Design
R0902 14 19 "e O § O é O =
I|I—W CANWU GND1 C"I b — —LCEeffective = 24 uF (-301C) ~ 25.7uF (26.5%)
10K +/-1% 1/20W ¥ -
15 18 w v Resr (100~300mQ) = 33/(15 * 25.7) = 85.6mQ
24V_PMIC VSFBI VIRACK1 S| 53 N ena 35 ok 1 s0m !
2 : ” 18 vsin a vsouTt -7—x -
> g = .
> =3 = TeExas
32 o [C0908 M INSTRUMENTS RM57L843
x (09075 8 s ticom SPNS2150 FEBRUARY 01
=3 = DCS-Control topology used in a typical automotive info-
¥ L = 54 Device Operating tainment device b 21
w s MIN NOM MAX UNIT i g i i
3 8 — T o gt oge spply valage (Gore) a2 i v As explained In Reference 1, the timer (tox ) is
- ER == PILL Sl ollge. T1a 12 T responsible for providing a controlled switching frequency
5 Veco Digtal logic supply voliage (0) 3 33 36 v by adjusting the on-time based on Viy and Vg through
= 2. Vedin MIbADC supply voltage a 525V Equation 1.
= Flash pump supply votage FR TR T
i v Digial logic supply ground 0 v AV
R0908 it eom WIBADG supply ground o 0T v ton =L %400 ns (@)
[4] MCU_IGN ) = - Analog-to-Digital (A-to-D) high-voltage reference source. Vssan VooV Vin
OR +/-5% 1/10W Vaorerio Ao-D low-voltage reference source Vssap Veeso ¥ . . .
7.1 N [ ery—— T 18] G The 400-ns value sets the ideal switching frequency to
24V PMIC ROS08 IGN T Operating junction temperature 40 130 ¢ 2.5 MHz when the DCS-Control device is operating with
- o NM o T o - 0 e 00 the on-time sel by the timer. However, due Lo circuil
lbogza Temperature [degC] losses, propagation delays, and in some specific applica-
353?2;3327\" — I GC12 LBDT0T22EMB26 C-Tamp. capacitance, DCE.OV, ACOD.Vims tion conditions, operation does not always follow the
1 = Voui‘:' 0 9—6V' 3A Iq: 17uA FB: 0.8V on-time set by the timer. As a result, the frequency varies.
o ) - The reasons for this variation are grouped together based
M U0902 1V2_SCPU on the duty cycle, ideally Vou/Vin, at which the device
TPS62130AQRGTRQ1 L0901 Vout=0.8%* (1+R1/R2)=1.21V 9 operates. ) o )
= 'Il 16 PGND2 Sw1 1 Measured data explains the principles behind the
0919 15 R 2.2UH +/-20% 0.1090hm 1.45A DCS-Control topology’s frequency variation. To better
NM PGND1 SW2 F5——e explain the concepts, the TPS62130 (catalog version) was
14 3 R0905 s lez |y 2 ls chosen and it offers two switching frequencies: 2.5 MHz
6V_SC;P')U R0910 Vos sw3 191K +/-1% 1/20W 2 % © § © § and 1.25 MHz. The 2.5-MHz data exactly matches the
IGN : 13 | en PG X glos o g o TPS62130A-Q1 data because both converters offer the
NM 12 5 NS g gﬁf 2.5-MHz setting. All data was taken on the evalualion
PVIN2 FB M % % | cout = AIout * AT/AVout module with a 2.2-nH inductor and two 22-nF output
11 PVINY AGND 6 0906 é N 8 | cout=1.35a * 400ns / 0.06V = 9uF capacitors (to overcome the DC bias effect).’!
> > -
o 2
S P92 coots 10| aviN Fsw L 374K +/-1% 1/20W :
e & 9 s 1V2_SCPU PARAMS
TTOFT SSITR 2 DEF
w w © V_IN 5.4-6.6V
e S Css=Tss*2.5uA/1.25V C0925 ~
- delay = 2.35ms 4.7nF +-10% 10V T — v_ouT 1.2v [praanization
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3V3_SCPU

3V3_SCPU 3ys_scru

24V_IN
o

C1001

100nF +/-10% 50V

C1005
3V3_SCPU |

R1005

R1001 10K +/-1% 1/20W

[
100nF +-10% 10V
191K +/-1% 1/20W nF +-10%

NEED QTA

8
R1004 >

10K +/-1% 1/20W RESET Timeout
I

J||=c1002

10
7«| ||.
4:T—oavsfscpu

3
1"

VM RST > SCPU_POR_L  [12]

aom

= : ~4.27ms
VIN: 1.8-36V =
o 70pF +-5% 50V RT U1002

T LTC2918HDDB

WDI

R1002
4.99K +/-1% 1/10W

SEL1

VDD

N‘!;
s

SCPU_VMONTIOR

i

NEED QTA

1V2_SCPU

INA OUTA TOL SEL2

u1001 EPAD

TPS3701
ouTB

GND

m

INB

GND

R1003
243K +/-1% 1/16W

2

24V_IN
o

R1007

NEED QTA 52.3K +/-1% 1/16W

C1003

J

100nF +/-10% 50V

.|||__1

R1008
3.74K +/-1% 1/16W

VDD

NEED QTA @

NEED QTA

24V_IN

OUTA

u1003
TPS3701

ouTB

m

GND

R1006
243K +/-1% 1/16W

2

24V_IN
o

3V3_SCPU
R1012
1M +/-1% 1/10W

NEED 935K

C1004

100nF +/-10% 50V R1013

10K +/-1% 1/20W

R1011
3.16K +/-1% 1/16W

VDD

i

INA OUTA >> PG_12V_BB_SCPU  [14]
u1004

TPS3701
ouTB

m

INB

GND
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+1INF * 4 + 10UF * 1 Place under BGA

C1101
C1103
C1104
C1105
C1106
C1102

Cc1107
C1108
C1109
C1110
Cc1111
C1112
C1113

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

10nF Hﬂ % 10V
|

10nF +/-10% 10V

|
|
10nF Hﬂ % 10V
|
10nF Hﬂ % 10V
|
nF +/-1Jo b 25V
|
nF +/-1Jo b 25V
|
nF +/-1Jo b 25V
|
nF +/-1Jo b 25V
|

10uF +/-1 ?“A 10V

|

| [c1114

100NF * 5 + 10NF * 4 +INF * 4 + 10UF * 1 Place under BGA

C1115
C1116
Cc1117
C1118
Cc1119
C1120

c1121
C1122
C1123
C1124
C1125
C1126
c1127

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

100nF Hﬂ % 10V
|

10nF +/-10% 10V

10nF HT % 10V
|

10nF +/-10% 10V

10nF HT % 10V
|

nF +/-1Jo b 25V
|

AnF +1-10% 25V

AnF +1-10% 25V

nF +/-1Jo b 25V
|

10uF +/-10% 10V

C1128

1v2_SCPU
[e]

F9

F10

H10

J14

K6

K8

K12

K14

L6

M10

3V3_SCPU P10

F6

Place under BGA

C1129
C1130
C1131
C1132

|
|

nF +/-1JU°0 25V
|

nF +/-1JU°0 25V
|

nF +/-1J(]°o 25V
|

1nF +/-10% 25V

1v2_SCPU

C1133
C1134
C1135

1nF +/-10% 25V
|

1nF +l—1JU°n 25V
|

1nF +/-10% 25V

1v2_SCPU

3V3_SCPU

F7

F11

F12

F13

F14

G6

G14

H6

H14

L14

M6
M14

N6

N14

P6

P7

P8

P9

P12

P13

P14

B1101

P11

3V3_SCPU

1200hm@100MHZ DCR=0.0450hm 2.0A

F8

W15

100nF +/-10% 10V

——oO
'|| ci13r | o

100nF +/-10% 10V

I forrs

100nF +/-10% 10V

I forms

vcet
vcez
vces
vcea
VvCces
\ele)
veer
vces
vceo
vce10
VCce11

VCCIO1
VCCIO2
VCCIO3
VCCIO4
VCCIO5
VCCIO6
vcelo7
VCCIOos
VCCIo9
VCCIO10
VCClo11
VCCIO12
VCCIO13
VCCIO14
VCCIO15
VCCIO16
VvcCelo17
VCCIO18
VCCIO19
VCCIO20
VCClo21
VCCI022
VCCl023

VCCPLL

\elei]

VCCAD

Vss1

VSS2

VSS3

VSs4

VSS5

VSS6

VSSs7

VSS8

VSS9
VSS10
VSS11
VSS12
VSS13
VSS14
VSS15
VSS16
VSS17
VSS18
VSS19
VSS20
VSSs21
VSS22
VSS23
VSS24
VSS25
VSS26
VsSs27
VSS28
VSS29
VSS30

VSSAD2
VSSAD1

A1

A18

A19

100nF +/-10% 10V

K10

M11

M12

\al

W1

W2

w19
W16

U1101A
V15 | VReFHI AD1IN[22)/AD2INGS] |-R R
8 V16 | yreFLO AD1IN[23AD2INT] | -RE
° PMIC_DIAG_OUT W4 AD1IN N
> [0] AD1IN[24]
7| AN AD1INES] Pk
8| Ap1ing) AD1INRe] PR
X7 | Aptingg) AD1NER7) PR
L8| \pringg AD1INRE] FRR
8171 pp1ings) AD1INRe] R
X9} Apiingg) AD1ING30] %k
4| Ap1iN ADING31] R
18| Ap1iNsyAD2INS] AD2Np16] V38
WA AD1IN[oyAD2INGS] AD2INp17) V32
7| Ap1iN{10yAD2ING0] AD2INp18] R
2191 \p1iNp11yAD2ING 1] Ap2iNpte) YR
X6} AD1IN{12/AD2IN[12] AD2IN[20] 5k
X8| AD1IN{13/AD2IN[13] AD2iNg21) U8
818} AD1IN[14)AD2IN[14] AD2INR22) Y5
19| Ap1iIN15yAD2IN[15] AD2IN23] VK
18| AD1IN[16yAD2IN(] AD2INp24) V38
18| Ap1IN{17yAD2ING] AD2INg2s] R
214} \p1iN18yAD2ING]
16| Ap1iIN{19yAD2ING] spwwi 2%
Qi ePWM1B ﬂ?
AD1IN[20]/AD2IN[4]
XI5} AD1IN[21yAD2INGS] AD2EVT [
RM57L843BZWTT
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3V3_SCPU

Y1201
3 R1216 RMS57L_OSCIN
Vdd Fout
OR +/-5% 1/110W
Enable/Disable GND 2
10K +/-5% 1/20W
XO020F016000HAHECO1
C1204
I 100nF +-10% 10V =
R1201
1T} KETM_JTAG_TRST L [17]
3V3 SCPU OR +/-5% 1/10W
o R1202
ETM_JTAG_TDI [17]
Y1202 OR +/-5% 1/10W
R1206
3 R1217 RM57L_CLKIN KETM_JTAG_TMS [17]
vdd Fout OR +/-5% 110W
OR +/-5% 1/10W R1207
' 2 KETM_JTAG_TCK [17]
Enable/Disable GND OR +/-5% 1/10W
R1208
X020F016000HAHECO1 KETM_JTAG_RTCK  [17]
C1205 OR +/-5% 110W
3V3_SCPU 100nF +/-10% 10V = 2% KETM_JTAG_TDO [17]
OR +/-5% 1/10W -
% 2 = R1205
= = U1101E |I-
2 M
¥ R1204
: RMSTL OSCN__ K1 | (o WTRST |18 (SCPU_JTAG. TRST L SCPU_JTAG_TRST_L 3V3_SCPU
g 3
¥ L2 A17 10K +-5% 1/20W
~ %5~ KELVIN-GND DI KSCPU_TDI (8]
D1201 X oscout v 12 DPSCPU_TMS  [8]
LTSA-E607QRWTA Tek B8 SCPU_TCK [8]
R1203 B
RMS57L_CLKIN
= BS | GIOAISJEXTCLKIN1/EPWMIA RrcK [A18 KSCPU_RTCK
c18 OR +/-5% 11OW
B14 TDO D>SCPU_TDO  [8]
[9] PMIC_ERROR L <& NERROR
4 , D1202 w7 nRsT B1L KSCPU_RST L [12]
[10] SCPU_POR.L nPORRST
RB521ASA-30FHT2RB U2 FLTP1 2%
TEST
FLTp2 8
R1213
3v3 SCPU R1210 BRM57L843BZWTT
N 10K +/-5% 1/20W OR +/-5% 1/10W
R1212
[91 PMIC_POR_RST_L) T T}
100R +-1% 1/20W
| c1203
100nF +-10% 10V
3V3_SCPU
3V3_SCPU
o
° C1202
| R1218
3V3 SCPU 100nF +/-10% 10V 10K +-1% 1/20W
©
8
RESET Timeout = 400us 5 > 10
R1220 w1210 c1201 VM RST > SCPU_RST_L  [12]
17] ETM_SPRSTL < 10K +-1% 1120w | }.9 RT U1202  wpi 4|7 [Is
- 2 LTC2918HDDB
OR +/-5% 1/10W 100nF +1-10% 10} 8 |\t seL L4 3V3_SCPU
4 , D1203 2 3
8] SCPU_JTAG_RST L & ToL SEL2
RB521ASA-30FHT2RB EPAD |11
2
4 , D1204 ° Broanization
8] SCPU_EXT_RST L < — Quectel Wireless Solutions
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3V3_SCPU

R1302
10K +/-5% 1/20W

3V3_SCPU

R1303
10K +/-5% 1/20W

U1101B
[8,18] ESTOP1_FLT_L W3 \2HET1[6)/SCIBRX/EPWMSA NZHET2[23] 19X
818] sT01_EN <& T1 | N2HETH[7YMIBSPIANCS[2NZHET2[14/ePWM7B N2HET2[22] |7 K BRAKEBLB [819]
V7 N2HET2[21] 6 K L_HALL_C_TTL [8]
[8,18] STO1_LB ) N2HET1[9)/MIBSPI4NCS[3)/N2HET2[16]/ePWM7A T5
N2HET2[20)/LIN2TX K LHALLB.TTL [8]
[8] BRK_PWR_FLT_L ) ES | N2HET[11)MIBSPIZNCS[4INZHET2[18)/ePWMISYNCO NZHET2[19LINZRX |4 K LHALLATIL [8]
N2 N2HET2[18] N4 K STO2_FLT_L [8,18]
[8,18] ESTOP2_OUT <& N2HET1[13)/SCI3TX/N2HET2[20/ePWMS5B Ma
11 N2HET2[17] K ESTOP2_FLT_L [8,18]
A \HETI14) L4
N N2HET2[16] K ESTOP2N_L [8,18]
[8] R_HALL_A_TTL_CAP ) N2HET1[15)/MIBSPI1NCS[4)/N2HET2[22)/ECAP1 K
NzHET2[15] K¢
[8,18] ESTOP1_IN_L D) A% N2HET1[161/ePWMISYNCI/EPWMISYNCO N
NzHET211] -V
[8] SCPU_SHELL RX )} A13 | NHET1[7)EMIF_nOE/SCI4RX M16
n N2HET2[10] IND_PROX_NO_TTL [8]
[8.18] STO1_FLT_L ) N2HET1[18/EMIF_RNW/ePWM6A L16
B13 N2HET2[9] K BRAKE_PRESENT L [g]
8] SCPU_SHELL_Tx<E NHET1[19/EMIF_nDQM[0}/SCI4TX K16
P2 N2HET2[8] K BRAKE_EDM_B [8,19]
[8] R_HALL_B_TTL ) N2HET1[20/EMIF_nDQM[1}/ePWM6B D
H4 NzHET2]6] 25
[8] R_HALL_C_TTL ) N2HET1[21)/EMIF_nDQM([2] D
N2HET2]5] 2%
[8.19] BRAKE_A LB B3 | N2HET1[22)EMIF_nDQM[3] D
n N2HET24] 2R
X="~{ N2HET1[23)/EMIF_BA[0] b7
N2HET2[2)/N2HET2_nDIS |—X
M| \HET1125) NZHET2[1JNZHET1_nDIs |28 R1304
R1301 ] . N2HET2[0] 28 10K +/-5% 1/20W
10K +/-5% 1/20W NHET1[27]
NHET131] 2%
— NHET1[29] A3 =
BRM57L843BZWTT
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U1101D

R1401
[9] PMIC_SPI_CLK <& {T_T} F18 | mispiicLk MIBSPISNCS[2J/DMM_DATA[2] V&
5
OR +/-6% 110W 5 T
91 PMIC_sPI_Cs3 & MIBSPITNCS[3]/N2HET1[21)/nTZ1_3 MIBSPISNCS[3/DMM_DATA[3] %
U10
X~ MIBSPI1NCS[4] MIBSPISNCS[0J/DMM_DATA[5/ePWMdA =5
22 viBspiincsis] MIBSPISNCS[1J/DMM_DATA[6] |25
R1402
o1 PMIC_SPI_MoSI <& {T_ T} F19 | misspi1simo MIBSPISSIMO[1}/DMM_DATA[9JADIEXT_SEL[0] |-
OR +/-6% 110W
[9] PMIC_SPI_MISO C18_ vigspitsom MIBSPISSIMO[2)/DMM_DATA[1OJAD1EXT_SEL[1] | 5
B2 MIBSPISSOMI[1)/DMM_DATA[13JAD1EXT_SEL[3] =%
[15] MCPU_CTRL_SPO_CLK N2HET2]! 12CLK H
N3 MIBSPISSOMI[2J/DMM_DATA[14JADEXT_SEL[4] |-
[15] MCPU_CTRL_SPI_Cs0_L <& N2HET2[7}/MIBSPI2NCS[0]
[819] BRAKE_B FLT L D3| NoHET2[12/MIBSPTZNENAMIBSPIZNCS[1] MIBSPI3NCS[J/MDCLK/NZHETA[25] 23X
[15] MCPU_CTRL_SPI_MOSI D1 N2HET2[14yMIBSPI2SIMO MIBSPI1NCS[2J/MDIO/NZHETA[19] |~ >> RHALL A TTL (8]
R1403
[15] MCPU_CTRL_SPI_MIsO <& Tt D2 | NZHET2[13)MIBSPI2SOMI D19
22R +1-5% 1/20W N2HET1[10/MIBSPI4NCS[4)MII_TX_CLK/nTZ1_3  IND_PROX_NC_TTL  [8]
Y10 MIBSPIBNCS[OJADZEVT/EQEP1I NZHETH[30)/MI_RX_DV/eQEP2s 2%
[8] R_MALL_C_TTL_CAP W8 | \IBSPI3SIMO/AD1EXT_SEL[OJECAP3 MIBSPITNCS[1J/MIl_COLNZHET1[17/eQEP1S > K ENC_PG_L [8,20,21]
18] RHALL B_TTL_CAP ) Y8 MIBSPI3SOMIADIEXT ENAECAP2 MIBSPHNENAMI_RXD[2JNZHET1[23JECAP4 |12 < L_HALL_A_TTL_CAP  [8,20,21]
« R1404 Ki8 MIBSPISNENA/DMM_DATA[7JMII_RXD[3/ECAPS |12 K L_HALL_B_TTL_CAP [8,20,21]
[16] LOG_EEPROM_SPI_CLK N2HET1[0 14CLK/ePWM2B
22R +-5% 1/20W B12 MIBSPI1NCS[OJMIBSPHSOMIIMIl_TXD2JECAPS |2  L_HALL_C TTL CAP [8]
[16] LOG_EEPROM_SPI_CS1 L <& N2HET1[4]/MIBSPI4NCS[1]/ePWMA4B E18
R1405 W5 N2HET1[8]/MIBSPI1SIMO[1]/MII_TXD[3] < BRAKE_EDM_A  [8,19]
[16] LOG_EEPROM_SPI_MosI <& po | I N2HET1[2}/MIBSPI4SIMO/ePWM3A
5%
[16] LOG_EEPROM_SPI_MISO V€ | N2HET 14SOMI/N2HET2[12)/ePWM3B NZHETA[12J/MIBSPIANCS[5)MIl_CRS/RMIl_CRS_DV 2% < RMILCRS DV [8]
19 ADTEVT/MI_RX_ER/RMII_RX_ER |12  RMILRXER (8]
K19 N2HET[28)MII_RXCLK/RMII_REFCLK Pt
N2HET1[24)/MIBSPI1NCS[5/MII_RXD[OJ/RMII_RXD[0] < RMILRXDO 8]
R1406 0 ., oo
3V3_SCPU 6] MEM 12c1_scL <& RAES% 110W C3_ MIBSPISNCS[3)/12C1_SCLINZHETA[29)/nTZ1_1 NZHETA[26)MIl_RXD[J/RMII_RXD[1] 214 < RMILRXD1 8]
R1407 o . oo -
MEM_2C1_sDA <& | PRAES% 110N B2 . MIBSPIaNCS[2/12C1_SDAINZHET[27)inTZ1_2 MIBSPISCLK/DMM_DATA[4}MII_TXEN/RMII_TXEN 112 >> RMILTXEN (8]
3 MIBSPISSOMI[0}/DMM_DATA1 2J/Mil_TXD[OJRMIL_TXD[0] |12 >> RMILTXDO  [8]
2lc2 =2
Slxglxg MIBSPISSIMO[0)DMM_DATA[S)MII_TXD[1J/RMI_TXD[1] |12 >> RMILTXD1  [8]
2| - R1411
b R I MIBSPISSOMI[3J/DMM_DATA[15]12C2_SCL/AD1EXT_ENA [~S10 OR +5% 110W S>> TEMP_12C2_SCL  [16]
- R1412
gl E| & MIBSPISSIMO[3}/DMM_DATA[11}12C2_SDA/ADIEXT_SEL[2] |17 OR +/-5% WIOW T~ T K> TEMP_I2c2_SDA [16]
PMIC_SPI_CS3
BRM57L843BZWTT
MCPU_CTRL_SPI_CS0_L
LOG_EEPROM_SPI_CS1_L
U1101H
x5 o 3v3_SCPU
8 SCPU_24v_OV<& GIOA[0] GIOB[7)/nTZ1_2 < SCPU_24v UV [8] 2
[8] 12V_SAFE_SEN oV <K 21 Gioar1) GIOB[S] nERROR |2 K PG_12V_BB_SCPU [10] 2 g
2
g
[16] TMP_HDY ALERT 1 GIOA[2JINZHET2I0}/eQER2! cioBps) 9% no 1MU =
N
[8] 12V_SAFE_SEN_Uv <K EL GloARINHET2]2) Giosp - K BRAKE_A_FLTL [19] %
no ETH PHY | GioAl) G10B[3] DCANARX [~V10 >> PMIC_EN DRV  [8.9,18] &
121 gcik GIOB[2JDCANATX |2 3> SCPU_BOOTLOADER L
[8,18] STO_EDM_TTLY 3| GloAGYNZHET2[4)ePWIM1B Giosy1) (K2 >> LIFT_SEN 2 TTL (8]
[15] MCPU_CTRL READY <& M1 GIOA[7INZHET2[6]/ePWM2A Gios(o] [-M2 S>> LIFT_SEN_1.TTL (8]
[82021] R_ENC A TTL V9| MIBSPI3CLK/ADIEXT_SEL[1/eQEP1A NZHETA[1)MIBSPIANENA/NZHET2[8)/eQEP2A |2 K LENC A TTL [82021]
[8,2021] R_ENC B TTL W9 \IBSPISNENAMIBSPIINCS[SJNZHET1[31/eQEP1B NZHET1[3J/MIBSPI4ANCS[OJNZHET2[10/eQEP28 21 K LENC B TTL [820,21]

[8] SCPU_CAN1_RX))

R1414

8] SCPU_CAN1_TXK-

22R +/-5% 1/20W

> SCPU_DEBUG_TX [8]

BRMS57L8438ZWTT
u11011
B0 peantrx B7
A10 LIN1TX
DCAN1TX A7
LINTRX
1 RsvD1 A8
X peanzrx
2 RSVD2 ﬁ(
A2 peanzTx
RsvD3 [-2K
RsvD4 AR
Y19 peanarx RsvDs 2R
Y8 peanaTx Rsvs 2%
BRM57L843BZWTT

K SCPU_DEBUG_RX [8]
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u1101C

[7] ETM_TCTL ) R erMTRACECTL DMM_CLK |5
no ETH pHY &% ETMTRACECLKIN/EXTCLKINZ DMM_neNa T U11016
[17] ETM_TCLKO R10_ & rMTRACECLKOUT pmm_syne 1%
L1
DMM_DATA0 |-
[17] ETM_D00 R1Z | ervpATAL) 1 Q18 emiF_Ar1yNHET2(S] EMIF_nWE/EMIF_RNW |23
R13 omm_paTa1 =&
[17] ETM_DO1 ETMDATA[1] 4
95 E P4 EMIF_ADDRIOYNHET2[1] N17
[17] ETM_D02 ETMDATA[2] Ml TXEN E% D5 EMIF_nCS[0/RTP_DATA[15]/NHET2[7] >> STO2_EN [8,18]
s U [820,21] HALL_PG_L EMIF_ADDR[1)/NHET2([3]
[17] ETM_D03 - ETMDATA(3] Mil TXD[0] ? 1 ETMDI D ES | crirOATATTTEMIE ADDRE] .
[17] ETM_D04 ETMDATA[4] MIlTXD] (o5 , £7 EMIF_nWAIT/GIOB[7] -3¢
15 T {71 ETM_D10 ) ETM DATA[10J/EMIF_ADDR(3] R
[17] ETM_D05 ETMDATA[5] MIl TXD[2] [—2X , 8 EMIF_nRAS/GIOB[6] [-RoX
15 G [17] ETM_D09 ETM DATA[OS)/EMIF_ADDR[4] R
[17] ETM_D06 ETMDATA[6] Ml TXD[3] o 9 EMIF_nCAS/GIOB[3] [R5
14 ur [17] ETM_D08 ETM DATA[O8J/EMIF_ADDR(5] K
[17] ETM_DO7 ETMDATA[7] MII TX CLK [ ca EmiF_cLk <
[8.18] STO2_LB ) EMIF_ADDR[6)/RTP_DATA[13]/NHET2[11] L
E13 u cs EMIF_CKE =X
{71 ETM_D12 ) ETM DATA[12J/EMIF_BA[0] MILRXD[0] 2% [8,18] ESTOP1_OUT ) EMIF_ADDR[7J/RTP_DATA[12}/NHET2[13]
[17] ETM_D13 12 £7M DATA[13JEMIF_nOE MILRXD[1] [—3X >E8- EMIF_ADDR[BJRTP_DATA[11JNHET2[15] M
E11 u . EMIF_nCS[4]/RTP_DATA[O7)/GIOB[S] |4
[17] ETM_D14 ETM DATA[14)/EMIF_nDQM[1] mi_rxoz) 2 €7 EMIF_ADDRI9RTP_DATA[10] K1z
E10 v " EMIF_nCS[3}/RTP_DATA[14JNHET2[9] <%
[17] ETM_D15 ETM DATA[15)/EMIF_nDQM[0] MILRXD[3] /3 >E8| EMIF_ADDR[10/RTP_DATA[0S] 1
Ki5 - 9 EMIF_nCs[2)/GI0B[4] % no 1MU
[17] ETM_D16 ETM DATA[16)/EMIF_DATA[0] MI_RXCLK 1% €2 EMIF_ADDR[11)/RTP_DATA[0S]
(7] ETM_D17 ) L15 | ETM DATA[17JEMIF_DATA[1] MI_RX_ER |93 [8.19] SCPU_BRAKE_EN_OUTA C10_| EMIF_ADDR[12J/RTP_DATA[06]
[7] ETM_D18 ) M1S_| 1M DATA[8YEMIF_DATA2] mi_Rx_pv 9% [8.19] SCPU_BRAKE_EN_OUTB < C11| EMIF_ADDR[13J/RTP_DATA[05]
[7] ETM_D19 ) N8| &7 DATA[19)/EMIF_DATA[3] v c12
5 Ml CRs [—V4¢ [8] SAFE_SEN_PWR CTRL < EMIF_ADDR[14]/RTP_DATA[04]
[17] ETM_D20 ETM DATA[20/EMIF_DATA[4] 13
- wa K13 EMIF_ADDRI15)RTP_DATA[03]
[17] ETM_D21 ETM DATA[21J/EMIF_DATA[5] MIl COL 14
s R EMiF_ADDR[16)/RTP_DATA[0Z]
[17] ETM_D22 J——————————>">-| ETM DATA[22)/EMIF_DATA[6] F4 c14
- MDIO [16] LOG_EEPROM_HOLD_L <& EMIF_ADDR[17}/RTP_DATA[01]
[17] ETM_D23 ETM DATA[23)/EMIF_DATA[7] 15
5 To no ETH PHY  R'°-| EMIF_ADDR[8/RTP_DATA[0]
[17] ETM_D24 ETM DATA[24J/EMIF_DATA[8] MDCLK [~ c15
M5 [16] LOG_EEPROM WP L <& EMIF_ADDR[19]/RTP_nEAN
[17] ETM_D25 ETM DATA[25)/EMIF_DATA[9] 16
N5 K18 EMIF_ADDR[20JRTP_nSYNC
[17] ETM_D26 ETM DATA[26)/EMIF_DATA[10] 17
5 K17 EMIF_ADDRI21JRTP_CLK
7] ETM_D27 ) ETM DATA[27)/EMIF_DATA[11]
[17] ETM_D28 RS_| ETM DATA[28JEMIF_DATA[12]
[17] ETM_D29 ) RE_| ETM DATA29JEMIF_DATA[13] BRMS57L843BZWTT
R7
[17] ETM_D30 ETM DATA[30J/EMIF_DATA[14] 3388 CHANGE POWER DOMAIN 3v3_SCPU
[17] ETM_D31 RE_| ETM DATA31J/EMIF_DATA[15] T T
BRMS57L843BZWTT 3 3
> c1501 % (1502
= N 2 =
¥ ¥
3 10 e e S e
8] ORIN_SPI0_3v3_MIsO <K At = SPMCPU_CTRL_SPI_MISO  [14]
8] ORIN_SPI0_3v3 cs2 <K 31 a2 g2 |18 SPMCPU_CTRL_SPI_CSO_L  [14]
4 U1101 17
[8] ORIN_SPIO_3V3_INT A3 1xsoiosEQPwRQ1 B3 CMCPU_CTRL_READY  [14]
8] ORIN_SPI0_3v3_MosI <K 51 s ga |18 SPMCPU_CTRL_SPI_MOSI  [14]
8] ORIN_SPI0_3v3_cLk << 61 a5 g5 -1° SPMCPU_CTRL_SPO_CLK  [14]
LIS B 4
8 a7 g7 (18
9 a8 B8 12
2
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3v3
o

10K +/-5% 1/20W

R1602

'Il 1uF +/-10% 10V
100nF +/-10% 10V

R1604

10K +/-5% 1/20W
10K +/-5% 1/20W

3Vv3

R1607

3.3K +/-1% 1/10W

R1606

3.3K +/-1% 1/10W

R1605

U1602

A0 Vee 8

2 A1 WP U

31 a2gt) scL -8

4 Vss SDA 5
24AA1025 =
= 2
- N
=
Ry
H
x
=]
[14] LOG_EEPROM_SPI_CS1_L

3v3
o

NM-10K +/-5% 1/20W
[I:D R1610

NM-10K +/-5% 1/20W
0 R1611

R1612

[14] LOG_EEPROM_SPI MisO <&

22R +/-5% 1/20W

[15] LOG_EEPROM_WP_L )

[e]
2 °
3 8
%2 |2
: E}
x X
4] @
@ @ U1603
[14] TEMP_I2C2_SCL ) IHDC2080DMBR
4] TEMP_12c2_SDA <K - spa sCL
) vbD 03v3
KMEM_ 1201 SCL  [14) *—3- ADDR o DRDY/INT N > TMP_HDY_ALERT  [14]
< 3
<> MEM_12C1_SDA  [14] & < [c1602
s L
~ I
¥
w
c
S
EI
3v3
o
g 3
z % [c1606 = C1605
2 =) g
<Y NS -
o= + x
o ¥
EBE £ 5
¥ S -
4
S
U1601 B
SST26VF064B-104 =
T cen vop |8
2| sorsion HOLD/SIO3 |-~ K LOG_EEPROM_HOLD_L  [15]
3| weasioz sck -8 KLOG_EEPROM_SPI_CLK [14]
41 vss o  Slsioo 5 KLOG_EEPROM_SPI_MOSI  [14]
g
w
) | cie0t
NM-15pF +/-5% 50V
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3V3_SCPU

o

[M2] ETM_JTAG_TMS <K
(2] ETM_JTAG_TDO <&
[12] ETM_SP_RST L

[12] ETM_JTAG_TRST L

TRACE Probe Connector

J1701

o (o |» |v

w10 |

12

=)

|
| [c1701
100nF +/-10% 10V

|

10uF +/-20% 10V

C1702

|
[

|
|

[15]
[15]
[15]
[15]
[15]
[15]
[15]
[15]
[15]
[15]
[15]
[15]

[15]

w14

1
| 16
ETM_D19 18

ETM_D20 20

22

ETM_D21 )
24

ETM_D22 )
ETMDRB— 26
EM DU »— 28]
ETM_D25 30

ETM D26 p—— 82

ETM_D27 3

ETM_D28 36

ETM_D29 38

40

ETM_D30 )

ETM_D31 )

| G2
| G4

©® o &N

G1
G3

LB232-460S-B3R-01

3V3_SCPU
]

1

3 K ETM_JTAG_TCK [12] zlsz

5 K ETM_JTAG_TDI [12] % g g C1704

z K ETM_JTAG_RTCK [12] RO —

w w

P g &
P11 =)

13 K ETM_TCLKO [15]

15 ||'

i K ETM_TCTL [15]

19 K ETM_D00 [15]

2 K ETM_D01  [15]

2 K ETM_D02 [15]
L%{ ETM_DO03 [15]

z K ETM_D04 [15]
L—({ ETM_DO05 [15]

L K ETM_D06 [15]

3 K ETM_DO7 [15]

35 K ETM_D08 [15]

37 K ETM_D09 [15]

9 K ETM_D10 [15]

4 K ETM_D11 [15]

43 K ETM_D12 [15]

45 K ETM_D13 [15]

A7 K ETM_D14  [15]

49 K ETM_D15 [15]

L K ETM_D16 [15]

5 K ETM_D17 [15]

= K ETM_D18 [15]

57 |I'
52 %

G1 |I-

G3 |I-
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8,13]

8.15]

ESTOP1_FLT_L

ESTOP1_OUT

3V3_SCPU

10v

8
0

1UF +/-10%

VCC_IN

NFAULT

IN

EN

100nF +/-10% 50V

0K, 300mA~400mA
D> ESTOP1_OUT 24V [18]

18]

DRIVER1

NEED BIG AND QTA

U1803

ANODE ~ COLLECTOR

1 S1801 2

[18] ESTOP1_IN

3V3_SCPU 3

TVDM04-BO43EBS

ESTOP1_OUT 24V

v
Z

CATHODE ~ EMITTER

ESTOP1_IN [18]

DY ESTOP1_IN.L  [8,13]

ILIM_ADJ HMHA2801A R1810
10K +-6% 1110 1 s1802 2

TIOS102DRCR [18] ESTOP2_IN &

3 i 4

TVDM04-BO43EBS

D> ESTOP2_IN_L  [8,13]

8.13]

18.13]

[813] STO1FLTL

[813] STO1_EN

[8,9.14,18]  PMIC_EN_DRV

3V3_SCPU

VCC_IN

ESTOP2_FLT_L

ESTOP2_OUT

NFAULT

IN

EN

18]

100nF +/-10% 50V

ILIM_ADJ EPAD

TIOS102DRCR

3V3_SCPU

VCC_IN

NFAULT

IN

EN

R1817
ILIM_ADJ EPAD

10K +/-1% 1/20W

> ESTOP2_OUT 24V [18]

100nF +/-10% 50V

TIOS102DRCR

STO1_0UT 24v

R1818
47K +1-6% 1/4W

3V3_SCPU

4

u1807
HMHA2801A

h

<GATHODE
4
CTOR  ANODE

EMITT
4 |coLL

813 sto118 &

10K +/-6% 1/10W.

D1804
BZX84C3V0

NEED BIG AND QTA
R1811

U1804

ANODE ~ COLLECTOR

3V3_SCPU

ESTOP2_OUT 24V
ATIH-5% 14W

v
=z

NEED BIG AND QTA
R1813

CATHODE ~ EMITTER

D1802
BZX84C3V0

10K +/-5% 1/20W

HMHA2801A

3V3_SCPU

1UF +/-10% 10V

ESTOP2_IN  [18]

3V3_SCPU

U1805

ANODE ~ COLLECTOR

STO_EDM )
47K +1-5% 1/4W

R1812

10K +1-5% 1/110W

h 4
N

STO_EDM_TTL [8,14]
CATHODE ~ EMITTER

100nF +/-10% 50V

VCC_IN

[813] STOZFLT L

[815] STO2_EN

IN

[8.9.14,18]  PMIC_EN_DRV

18.15]

R1823

10K +/-1% 1/20W

EN R1822
47K +1-5% 1/4W

ILIM_ADJ EPAD

TIOS102DRCR

3V3_SCPU!

sT02 1B &

1

U1809
HMHA2801A

<GATHODE
a
TOR  ANODE

J

EMITTS
4 |coLs

D1805
BZX84C3V0

NFAULT STOP2_OUT_24V

HMHA2801A R1814
10K +/-5% 1/10W.
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DRIVER2

3V3_SCPU

2
8

10K +/-5% 1/20W

g

1UF +/-10% 10V

YR Y
g
100nF +/-10% 50V

g
10K +1-5% 1720W

10K +/-5% 1/20W
i

——1 Foreor

VCC_IN

K T
[8.14] BRAKE_A_FLT NFAUL SD_A_OUT_24v av3_scPu

[815] SCPU_BRAKE_EN_OUTA IN U1905
NEED BIG AND QTA

R1913 COLLECTOR
o Risos BRAKE_EOMA Y>———(T_ 1} FRRE

TR 5% 114w 47K 5% 114w

A

ILIM_ADJ EPAD Z

10K +/-1% 1/20W BRAKE_EDM_A [8,14]
TIOS102DRCR CATHODE ~ EMITTER

R1904

HMHA2801A R1914

D1903
BZX84C3V0 10K +/-5% 110W

3V3_SCPU

1

U1902
HMHA2801A

A

<GATHODE
4
CTOR  ANODE

)

EMITTS
4 | coLs

D1902
BZX84C3V0

[813] BRAKE_A 1B

3V3_SCPU

U1906

z
]
=
)
<
&

NEED BIG AND QTA
R1915 ANODE ~ COLLECTOR

BRAKE_EDMB >}
4TK+-5% 1/4W

Z
z

BRAKE_EDM B [8,13]

3V3_SCPU CATHODE ~ EMITTER
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