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Item # Designator Quantity Value PartNumber Manufacturer Description PackageReference
1 !PCB 1 PMP41150 Any Printed Circuit Board
2 C1, C2, C43, C59 4 1500pF GRM1885C1E152JA01D MuRata CAP, CERM, 1500 pF, 25 V, +/- 5%, C0G/NP0, 0603 0603
3 C3, C4, C40, C41, 

C45, C52, C53, 
C61, C63, C64, 
C67, C153, C163, 
C164, C178, 
C188, C195, 
C197, C198, 
C199, C200, 
C201, C202, C203

24 0.1uF GCM188R71H104KA57D MuRata CAP, CERM, 0.1 uF, 50 V, +/- 10%, X7R, 0603 0603

4 C5, C6, C38, C48 4 GRM21BC72A105KE01L Murata 1µF ±10% 100V Ceramic Capacitor X7S 0805 (2012 Metric) 0805
5 C9, C10, C11, 

C12
4 47µF 100SXV22M Panasonic 47 µF 80 V Aluminum - Polymer Capacitors Radial, Can - SMD 30mOhm 

1000 Hrs @ 125°C
RADIAL

6 C13, C14, C15, 
C16, C17, C18, 
C19, C20, C70, 
C71, C72, C73, 
C74, C75, C76, 
C77, C78, C79, 
C80, C81, C82, 
C83, C84, C85, 
C86, C87, C88, 
C89, C90, C91, 
C92, C93, C94, 
C95, C96, C97, 
C98, C99, C100, 
C101, C102, 
C103, C104, 
C105, C106, 
C107, C108, 
C109, C110, 
C111, C112, 
C113, C114, 
C115, C116, 
C117, C118, 
C119, C120, 
C121, C122, 
C123, C125, 
C126, C127, 
C128, C129, 
C130, C131, 
C132, C133, 
C134, C135, 
C136, C137, 
C138, C139, 
C140, C141, 

86 GRM32EC72A106KE05L Murata 10µF ±10% 100V Ceramic Capacitor X7S 1210 (3225 Metric) 1210

7 C21, C44, C60 3 0.1uF GRM155R71H104ME14D MuRata CAP, CERM, 0.1 uF, 50 V, +/- 20%, X7R, 0402 0402
8 C22, C23, C24 3 150uF EEHZL1E151XP Panasonic CAP, Polymer Hybrid, 150 uF, 25 V, +/- 20%, 30 ohm, 6.3x7.7 SMD 6.3x7.7
9 C25, C26, C27, 

C28, C29, C30, 
C31, C32, C33, 
C34, C35, C36, 
C189, C190, 
C191, C192

16 22µF GCM32EC71E226KE36L Murata Ceramic Capacitor for Automotive 22uF ±10% 25VDC X7S 1210 
Embossed T/R

1210

10 C37, C42, C46, 
C47, C54, C55, 
C56, C58, C68, 
C69

10 33pF GRM1885C1H330JA01D MuRata CAP, CERM, 33 pF, 50 V, +/- 5%, C0G/NP0, 0603 0603

11 C39, C51, C62, 
C186

4 2.2uF GRM188Z71C225KE43 MuRata CAP, CERM, 2.2 uF, 16 V, +/- 10%, X7R, 0603 0603

12 C49, C57 2 GCM188L81H104KA57D Murata Electronics North America0.1µF ±10% 50V Ceramic Capacitor X8L 0603 (1608 Metric) 0603
13 C50 1 4.7uF GRT188R61C475KE13D MuRata CAP, CERM, 4.7 µF, 16 V,+/- 10%, X5R, AEC-Q200 Grade 3, 0603 0603
14 C65, C66, C161 3 Wurth Elektronik WCAP-CSGP Multilayer Ceramic Chip Capacitor, General Purpose, size 

1206, X5R, 10µF, 25VDC
15 C124 1 0.047uF GRM155R71E473KA88D MuRata CAP, CERM, 0.047 uF, 25 V, +/- 10%, X7R, 0402 0402
16 C149 1 10pF 04025U100FAT2A KYOCERA AVX 10 pF ±1% 50V Ceramic Capacitor C0G, NP0 0402 (1005 Metric) 0402
17 C150 1 0.22uF C1608X7R1C224K080AC TDK CAP, CERM, 0.22 uF, 16 V, +/- 10%, X7R, 0603 0603
18 C151 1 0.01uF 0402B103K500CT Walsin CAP, CERM, 0.01 µF, 50 V,+/- 10%, X7R, 0402 0402
19 C152 1 2.2uF CGA3E1X7S1C225M080AC TDK CAP, CERM, 2.2 uF, 16 V, +/- 20%, X7S, AEC-Q200 Grade 1, 0603 0603
20 C154 1 0.01uF GCM155R71H103KA55D MuRata CAP, CERM, 0.01 uF, 50 V, +/- 10%, C0G/NP0, 0402 0402
21 C155 1 1uF C0603C105K3RACTU Kemet CAP, CERM, 1 uF, 25 V, +/- 10%, X7R, 0603 0603
22 C156, C157 2 100pF GRM1885C1H101JA01D MuRata CAP, CERM, 100 pF, 50 V, +/- 5%, C0G/NP0, 0603 0603
23 C158 1 0.1uF GCM155R71C104KA55D MuRata CAP, CERM, 0.1 uF, 16 V, +/- 10%, X7R, 0402 0402
24 C159 1 4.7µF C3216X7R2A475K160AC TDK 4.7 µF ±10% 100V Ceramic Capacitor X7R 1206 (3216 Metric) 1206
25 C160 1 0.1uF GCJ188R72A104KA01D MuRata CAP, CERM, 0.1 uF, 100 V,+/- 10%, X7R, AEC-Q200 Grade 1, 0603 0603
26 C162 1 10pF 04025U100CAT2A AVX CAP, CERM, 10 pF, 50 V,+/- 2.5%, C0G/NP0, AEC-Q200 Grade 1, 0402 0402

27 C165 1 470pF GCM1885C2A471JA16D Murata Electronics North America470pF ±5% 100V Ceramic Capacitor C0G, NP0 0603 (1608 Metric) 0603
28 C166 1 10nF GCM155R71H103KA55D Murata Ceramic Capacitor for Automotive 10nF ±10% 50VDC X7R 0402 Paper 

T/R
0402

29 C167, C175 2 1000pF C0603X102K5RACTU Kemet CAP, CERM, 1000 pF, 50 V, +/- 10%, X7R, 0603 0603
30 C168 1 0.047uF C1608X7S2A473K080AB TDK CAP, CERM, 0.047 uF, 100 V, +/- 10%, X7S, 0603 0603
31 C169 1 0.01uF 12061C103KAT2A AVX CAP, CERM, 0.01 uF, 100 V, +/- 10%, X7R, 1206 1206
32 C170 1 15uF KCM55WR72A156MH01K MuRata CAP, CERM, 15 uF, 100 V, +/- 20%, X7R, Stacked 2220 Stacked 2220
33 C171, C173, 

C179, C180
4 0.1uF CGA4J2X7R2A104K125AA TDK CAP, CERM, 0.1 uF, 100 V, +/- 10%, X7R, AEC-Q200 Grade 1, 0805 0805

34 C172 1 0.01uF 08051C103KAT2A AVX CAP, CERM, 0.01 uF, 100 V, +/- 10%, X7R, 0805 0805
35 C176 1 0.01uF 08051C103JAT2A AVX CAP, CERM, 0.01 uF, 100 V, +/- 5%, X7R, 0805 0805
36 C177 1 1µF GRM188R61E105KAADD Murata 1 µF ±10% 25V Ceramic Capacitor X5R 0603 (1608 Metric) 0603
37 C181, C182, 

C183, C184
4 330pF GRM155R71H331KA01D MuRata CAP, CERM, 330 pF, 50 V, +/- 10%, X7R, 0402 0402

38 C185 1 0.047uF GCM188R71E473KA37D MuRata CAP, CERM, 0.047 uF, 25 V, +/- 10%, X7R, AEC-Q200 Grade 1, 0603 0603
39 C187 1 2.2uF GRM188C71E225KE11D MuRata CAP, CERM, 2.2 µF, 25 V,+/- 10%, X7S, 0603 0603
40 C193, C194 2 GRM188R72A104KA35D Murata 0.1µF ±10% 100V Ceramic Capacitor X7R 0603 (1608 Metric) 0603
41 D1, D5, D6, D7, 

D8
5 60V PMEG6010CEGWJ Nexperia Diode, Schottky, 60 V, 1 A, AEC-Q101, SOD-123 SOD-123

42 D2, D3 2 40V SDM03U40-7 Diodes Inc. Diode, Schottky, 40 V, 0.03 A, SOD-523 SOD-523
43 D4, D9 2 20V PMEG2010AEH,115 Nexperia Diode, Schottky, 20 V, 1 A, SOD-123F SOD-123F
44 D10, D11 2 48V SMAJ48CA Littelfuse Diode, TVS, Bi, 48 V, 77.4 Vc, 400 W, 5.2 A, SMA (non-polarized) SMA (non-polarized)
45 D12 1 100V 1N4148W-TP Micro Commercial ComponentsDiode, Switching, 100 V, 0.15 A, SOD-123 SOD-123
46 D13 1 100V PMEG10020ELRX Nexperia Diode, Schottky, 100 V, 2 A, AEC-Q101, SOD-123W SOD-123W
47 FID1, FID2, FID3, 

FID4, FID5, FID6
6 N/A N/A Fiducial mark.  There is nothing to buy or mount. N/A

48 J1, J2, J3, J4, 
J10, J11

6 7464100 Würth Elektronik REDCUBE Direct Plug Terminal, Black PLUG_TERM_PRESS
_FIT

49 J5, J6, J8, J9 4 HTSW-102-07-G-S Samtec Header, 100mil, 2x1, Gold, TH Header, 100mil, 2x1, 
TH

50 J7 1 61201621621 Wurth Elektronik Header(Shrouded), 2.54mm, 8x2, Gold, TH Header, 2.54mm, 
8X2, TH

51 J12 1 TSW-102-07-G-D Samtec Header, 100mil, 2x2, Gold, TH 2x2 Header
52 L1 1 5.6uH XGL4030-562MEC Coilcraft 5.6 µH Shielded Molded Inductor 5.5 A 34.7mOhm Max 1616 (4040 Metric) SMT_IND_4MM0_4M

M0
53 L2 1 1uH XFL3012-102MEB Coilcraft Inductor, Shielded, Composite, 1 uH, 2.5 A, 0.04 ohm, SMD 3x1.2x3mm
54 LBL1 1 THT-14-423-10 Brady Thermal Transfer Printable Labels, 0.650" W x 0.200" H - 10,000 per roll PCB Label 0.650 x 

0.200 inch
55 Q1, Q27 2 40 V MMST3906-7-F Diodes Inc. Transistor, PNP, 40 V, 0.2 A, AEC-Q101, SOT-323 SOT-323
56 Q2, Q3, Q4, Q25, 

Q26
5 100V IPB180N10S402ATMA1 Infineon Technologies MOSFET, N-CH, 100 V, 180 A, AEC-Q101, DDPAK-7 DDPAK-7

57 Q5, Q6, Q7, Q8, 
Q13, Q14, Q17, 
Q18, Q21, Q22, 
Q23, Q24

12 40V NVMFS5C426NT1G ON Semiconductor MOSFET, N-CH, 40 V, 235 A, AEC-Q101, SO-8FL SO-8FL

58 Q9, Q10, Q11, 
Q12, Q15, Q16, 
Q19, Q20

8 80V NVMFWS2D5N08X ON Semiconductor MOSFET, N-CH, 80 V, 156 A, AEC-Q101, SO-8FL SO-8FL

59 R1, R4 2 100 CRCW0603100RFKEA Vishay-Dale RES, 100, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
60 R3, R5, R6, R7, 

R8, R9, R10, R11, 
R12, R14, R15, 
R17, R19, R22, 
R25, R26, R29, 
R31, R35, R38, 
R39, R40, R44, 
R56, R57, R58, 
R61, R64, R69, 
R70, R72, R78, 
R79, R91, R100, 
R103, R104, 
R118, R119

39 0 CRCW06030000Z0EA Vishay-Dale RES, 0, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

61 R16, R18, R20, 
R24, R30, R32, 
R33, R34, R42, 
R45

10 51 CRCW060351R0JNEA Vishay-Dale RES, 51, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

62 R21, R28, R36, 
R43

4 10k CRCW060310K0JNEA Vishay-Dale RES, 10 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

63 R27, R41 2 4.7k CRCW06034K70JNEA Vishay-Dale RES, 4.7 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
64 R46 1 0.1 ERJ-3RSFR10V Panasonic RES, 0.1, 1%, 0.1 W, 0603 0603
65 R47 1 316k CRCW0603316KFKEA Vishay-Dale RES, 316 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
66 R48 1 300µ WSLP3921L1000FEA Vishay Resistor Metal Strip 0.3mOhm 1% 2-Pin 3921 Emboss T/R 3921
67 R49, R60 2 100k CRCW0402100KFKED Vishay-Dale RES, 100 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
68 R51 1 11.5k CRCW060311K5FKEA Vishay-Dale RES, 11.5 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
69 R52 1 100k CRCW0603100KJNEA Vishay-Dale RES, 100 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
70 R53 1 100k CRCW0402100KDHEDP Vishay-Dale RES, 100 k, 0.5%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
71 R54, R120, R121, 

R122, R123, R130
6 10.0k CRCW040210K0FKED Vishay-Dale RES, 10.0 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402

72 R59, R63, R105, 
R108, R109, 
R111, R113, 
R116, R117, R127

10 10.0k CRCW060310K0FKEA Vishay-Dale RES, 10.0 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

73 R65, R66 2 8.2k CRCW04028K20JNED Vishay-Dale RES, 8.2 k, 5%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
74 R67 1 11.0k CRCW040211K0FKED Vishay-Dale RES, 11.0 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
75 R68 1 1 VMP-1R00-1.0-U Isabellenhuette 1 Ohms ±1% 3W Chip Resistor 2010 (5025 Metric) Automotive AEC-Q200, 

Current Sense, Moisture Resistant, Pulse Withstanding
2010

76 R73, R92 2 10 RC0805FR-0710RL Yageo America RES, 10.0, 1%, 0.125 W, 0805 0805
77 R76 1 500µ WSL3921L5000FEA Vishay Dale Res Metal Strip 3921 0.0005 Ohm 1% 3W ±175ppm/°C Molded SMD SMD 

Embossed Plastic T/R
3921

78 R77 1 100 ERJ-3EKF1000V Panasonic RES, 100, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
79 R80 1 470k RC0603FR-07470KL Yageo RES, 470 k, 1%, 0.1 W, 0603 0603
80 R81, R114 2 243 CRCW0603243RFKEA Vishay-Dale RES, 243, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
81 R82 1 680 CRCW0603680RJNEA Vishay-Dale RES, 680, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
82 R83 1 100 CRCW1206100RFKEAHP Vishay-Dale RES, 100, 1%, 0.5 W, AEC-Q200 Grade 0, 1206 1206
83 R84, R85, R86, 

R87
4 2.21 RC0603FR-072R21L Yageo RES, 2.21, 1%, 0.1 W, 0603 0603

84 R88 1 19.6k CRCW060319K6FKEA Vishay-Dale RES, 19.6 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
85 R89 1 560 CRCW0603560RJNEA Vishay-Dale RES, 560, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
86 R90, R115 2 1.00k RC0603FR-071KL Yageo RES, 1.00 k, 1%, 0.1 W, 0603 0603
87 R93, R94 2 3.16k CRCW06033K16FKEA Vishay-Dale RES, 3.16 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
88 R95 1 10.0k M55342K12B10E0T TT Electronics/IRC RES, 10.0 k, 1%, 0.1 W, 0603 0603
89 R96 1 100k CRCW0603100KFKEA Vishay-Dale RES, 100 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
90 R97 1 6.65k CRCW06036K65FKEA Vishay-Dale RES, 6.65 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
91 R98 1 34.8k CRCW060334K8FKEA Vishay-Dale RES, 34.8 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
92 R99 1 12k CRCW060312K0JNEA Vishay-Dale RES, 12 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
93 R101, R124, 

R126, R128
4 1.00Meg CRCW06031M00FKEA Vishay-Dale RES, 1.00 M, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

94 R102 1 1.0k CRCW06031K00JNEA Vishay-Dale RES, 1.0 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
95 R106 1 56.2k CRCW060356K2FKEA Vishay-Dale RES, 56.2 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
96 R107 1 73.2k CRCW060373K2FKEA Vishay-Dale RES, 73.2 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
97 R110 1 63.4k CRCW060363K4FKEA Vishay-Dale RES, 63.4 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
98 R112, R129 2 20.0k CRCW060320K0FKEA Vishay-Dale RES, 20.0 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
99 R125 1 1.00k CRCW06031K00FKEA Vishay-Dale RES, 1.00 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
100 RNTC_1 1 47kΩ NCU18WB473J6SRB Murata NTC Thermistor for Temperature Sensor, Automotive, 0603, 47kΩ, 5%, 

0.046mA, 5V
0603

101 U1 1 Texas Instruments Automotive Catalog Hex Schmitt-Trigger Inverters, PW0014A, LARGE T&R PW0014A

102 U2, U4, U6 3 UCC27211AQDDARQ1 Texas Instruments 120-V Boot, 4-A Peak, High-Frequency High-Side and Low-Side Driver, 
DDA0008E (SOIC-8)

DDA0008E

103 U3, U5 2 UCC21222QDRQ1 Texas Instruments Half-Bridge Gate Driver IC CMOS/TTL 16-SOIC SOIC16
104 U7 1 LP2951-33QDRGRQ1 Texas Instruments Automotive Catalog Single Output, 100mA, Fixed, Wide Vin Range, 

DRG0008A (WSON-8)
DRG0008A

105 U8 1 LMR38020SQDDARQ11 Texas Instruments Easy-to-Use 80V, 1A/2A SIMPLE SWITCHER® Synchronous Step-Down 
DC-DC Converter

SO8-PowerPAD

106 U9 1 TLC555QDRQ1 Texas Instruments Automotive LinCMOS TIMER, D0008A (SOIC-8) D0008A
107 U10 1 TPS552872RYQR Texas Instruments Automotive, 36-V, 4-Switch, Integrated Buck-boost Converter VQFN21
108 U11 1 TPS12120-Q1 Texas Instruments Low IQ Automotive High Side Switch Controller with Bi-directional IMON, 

Low Power Mode, Load Wakeup, I2t and Diagnostics
VQFN23

109 U12 1 Texas Instruments IC GATE OR 1CH 3-INP SC70-6
110 U13 1 QUADRUPLE 2-INPUT NAND GATES WIT
111 U14, U18 2 LM2903BWDSGRQ1 Texas Instruments Automotive Dual Comparator WSON8 WSON8
112 U15 1 INA241A3IDDF Texas Instruments -4-V to 110-V, Bidirectional, Ultra-Precise Current Sense Amplifier With 

Enhanced PWM Rejection
SOT23-8

113 U16 1 SN74HCS74QBQARQ1 Texas Instruments Automotive Qualified Schmitt-Trigger Input Dual D-Type Positive-Edge-
Triggered Flip-Flops With Clear and Preset

WQFN14

114 U17 1 TPS3762-Q1 Texas Instruments Wide VIN 65 V Dual Channel Overvoltage & Undervoltage (OV & UV) 
Detector with Built-in Self-test for Automotive

SOT023-8

115 U19, U20 2 IC OPAMP GP 1 CIRCUIT SC70-5
116 C7, C8 0 2200pF GRM21AR72E222KW01D MuRata CAP, CERM, 2200 pF, 250 V, +/- 10%, X7R, 0805 0805
117 C174 0 1000pF C0603X102K5RACTU Kemet CAP, CERM, 1000 pF, 50 V, +/- 10%, X7R, 0603 0603
118 C196 0 0.1uF GCM188R71H104KA57D MuRata CAP, CERM, 0.1 uF, 50 V, +/- 10%, X7R, 0603 0603
119 R2, R23, R37, 

R50, R75
0 0 CRCW06030000Z0EA Vishay-Dale RES, 0, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

120 R13, R55 0 2.2 ERJ-8RQF2R2V Panasonic RES, 2.20, 1%, 0.25 W, AEC-Q200 Grade 0, 1206 1206
121 R62 0 3.6k CRCW06033K60JNEA Vishay-Dale RES, 3.6 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
122 R71, R74 0 0 PMR18EZPJ000 Rohm Semiconductor 0 Ohms Jumper 1W Chip Resistor 1206 (3216 Metric) Automotive AEC-

Q200, Current Sense Thick Film
1206
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