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Item # Designator Quantity Value PartNumber Manufacturer Description PackageReference
1 !PCB1 1 TIDA-010089 Any Printed Circuit Board
2 C1 1 33uF EEE-FK2A330P Panasonic CAP, AL, 33 uF, 100 V, +/- 20%, 0.7 ohm, AEC-Q200 Grade 2, SMD SMT Radial G
3 C2, C3 2 2.2uF CGA6N3X7R2A225K230AB TDK CAP, CERM, 2.2 uF, 100 V, +/- 10%, X7R, AEC-Q200 Grade 1,
4 C4, C5, C6, C7 4 0.01uF GRM188R72A103KA01D MuRata CAP, CERM, 0.01 uF, 100 V, +/- 10%, X7R, 0603 0603
5 C8, C9, C10, C11, 

C12
5 4.7uF C3225X7S2A475K200AE TDK CAP, CERM, 4.7 uF, 100 V, +/- 10%, X7S, 1210 1210

6 C13, C14, C20, 
C28, C29, C31, 
C37, C39, C64, 
C65

10 0.1uF CGA3E3X7S2A104K080AB TDK CAP, CERM, 0.1 uF, 100 V, +/- 10%, X7S, AEC-Q200 Grade 1, 0603 0603

7 C15, C16, C17, 
C18, C19

5 22uF TMK325B7226KMHT Taiyo Yuden CAP, CERM, 22 uF, 25 V, +/- 10%, X7R, AEC-Q200 Grade 1, 1210 1210

8 C21 1 10pF 8.85012E+11 Wurth Elektronik CAP, CERM, 10 pF, 100 V,+/- 5%, C0G/NP0, 0603 0603
9 C22 1 4700pF GRM155R71C472KA01D MuRata CAP, CERM, 4700 pF, 16 V, +/- 10%, X7R, 0402 0402

10 C23 1 100pF CGA2B2C0G1H101J050BA TDK CAP, CERM, 100 pF, 50 V, +/- 5%, C0G/NP0, AEC-Q200 Grade 1, 0402 0402

11 C24 1 2.2uF GRM21BR71E225KA73L MuRata CAP, CERM, 2.2 uF, 25 V, +/- 10%, X7R, 0805 0805
12 C25 1 0.047uF C1005X7R1C473K050BC TDK CAP, CERM, 0.047 uF, 16 V, +/- 10%, X7R, 0402 0402
13 C26, C27 2 1000pF CGA2B2X7R1H102K050BA TDK CAP, CERM, 1000 pF, 50 V, +/- 10%, X7R, AEC-Q200 Grade 1, 0402 0402
14 C30, C40, C41, 

C42, C44, C47, 
C48, C51, C53, 
C54, C57, C59, 
C61, C63

14 0.1uF GRM155R61C104KA88D MuRata CAP, CERM, 0.1 uF, 16 V, +/- 10%, X5R, 0402 0402

15 C32 1 150uF A768MS157M1HLAE024 Panasonic CAP ALUM POLY 150UF 20% 50V SMD F12, SMD, 2-Leads, 
Body 10.5x10.5mm, 
Height 12.7mm

16 C35, C55 2 4700pF CGA3E2X7R2A472K080AA TDK CAP, CERM, 4700 pF, 100 V, +/- 10%, X7R, AEC-Q200 Grade 1, 0603 0603
17 C36 1 470pF GRM188R72E471KW07D MuRata CAP, CERM, 470 pF, 250 V, +/- 10%, X7R, 0603 0603
18 C38, C43, C45, 

C56
4 47pF GRM1885C2A470JA01D MuRata CAP, CERM, 47 pF, 100 V, +/- 5%, C0G/NP0, 0603 0603

19 C46, C52, C60, 
C62, C75

5 4.7uF GRM21BR61H475KE51L MuRata CAP, CERM, 4.7 uF, 50 V, +/- 10%, X5R, 0805 0805

20 C49, C50, C58, 
C74

4 1uF CGA3E1X7R1E105K080AC TDK CAP, CERM, 1 µF, 25 V,+/- 10%, X7R, AEC-Q200 Grade 1, 0603 0603

21 C66, C67, C68, 
C69, C70, C71, 
C72, C73

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

22 C76, C77, C78 3 1uF GRM21BR71H105KA12L MuRata CAP, CERM, 1 uF, 50 V, +/- 10%, X7R, 0805 0805
23 D2 1 15V SMAJ15CA-13-F Diodes Inc. Diode, TVS, Bi, 15 V, SMA SMA
24 D3, D7 2 75V 1N4148WX-TP Micro Commercial ComponentsDiode, Switching, 75 V, 0.15 A, SOD-323 SOD-323
25 D4, D5, D6 3 Green 150060VS75000 Wurth Elektronik LED, Green, SMD LED_0603
26 H1, H2, H3, H4 4 NY PMS 440 0025 PH B&F Fastener Supply Machine Screw, Round, #4-40 x 1/4, Nylon, Philips panhead Screw
27 H5, H6, H7, H8 4 1902C Keystone Standoff, Hex, 0.5"L #4-40 Nylon Standoff
28 H9, H10 2 NY PMS 440 0063 PH B&F Fastener Supply MACHINE SCREW PAN PHILLIPS 4-40 Nylon Spacer, Dia 

6.4mm
29 H11, H12 2 NY HN 440 B&F Fastener Supply Nut, Hex, 4-40, Nylon
30 J1, J4, J8, J9 4 HTSW-103-07-G-S Samtec Header, 100mil, 3x1, Gold, TH Header, 100mil, 3x1, 

TH
31 J2 1 TSW-108-07-G-S Samtec Header, 100mil, 8x1, Gold, TH 8x1 Header
32 J5 1 802-10-008-10-001000 Mill-Max Header, 2.54 mm, 4x2, Gold, TH Header, 2.54 mm, 

4x2, TH
33 J6 1 AWHW-10G-0202-T Assman WSW Header(Shrouded), 2.54mm, 5x2, Gold, TH Header, 2.54mm, 5x2, 

TH
34 J7, J10, J12, J13 4 HTSW-102-07-G-S Samtec Header, 100mil, 2x1, Gold, TH Header, 100mil, 2x1, 

TH
35 J11, J17 2 B2B-EH-A(LF)(SN) JST Manufacturing Header (Shrouded), 2.5mm, 2x1, Tin, TH Header (Shrouded), 

2.5mm, 2x1, TH
36 J14, J15 2 1581-2 Pomona Electronics Banana Jack Red, TH Banana Jack Red, TH
37 J16, J18 2 1581-0 Pomona Electronics Banana Jack Black, TH Banana Jack Black, 

TH
38 L1 1 6.8uH VCHA105D-6R8MS6 Cyntec Inductor, Drum Core, Powdered Iron, 6.8 µH, 10.8 A, 0.014 ohm, AEC-

Q200 Grade 0, SMD
10.85x10mm

39 L2, L3 2 100uH B82462G4104M TDK Inductor, Shielded Drum Core, Ferrite, 100 uH, 0.42 A, 0.58 ohm, AEC-
Q200 Grade 0, SMD

6.3x3.0x6.3mm

40 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

41 MP1, MP2 2 R2A-CT4-38E Ohmite Heat Sink TO-247 Aluminum 2.0W @ 20°C Board Level HEAT_SINK_35MM2_
22MM0

42 MP3 1 4143/MF60151VX-1000U-A99 Sunon Fans Fan Tubeaxial 12VDC Square - 60mm L x 60mm H Vapo-Bearing™ 30.4 
CFM (0.851m³/min) 2 Position Rectangular Connector

FAN_60MM0_60MM0
_15MM0

43 MP4, MP5 2 618 Keystone MOUNT_BRACKET
44 Q1 1 100V NVMFS6B25NLT1G ON Semiconductor MOSFET, N-CH, 100 V, 8 A, AEC-Q101, SO-8FL SO-8FL
45 Q2 1 100V NVMFS6B14NLT1G ON Semiconductor MOSFET, N-CH, 100 V, 11 A, AEC-Q101, SO-8FL SO-8FL
46 Q3 1 -60V BCW89,215 Nexperia Bipolar (BJT) Transistor PNP 60 V 100 mA 150MHz 250 mW Surface 

Mount TO-236AB
SOT23

47 Q4, Q5 2 30V CSD17575Q3 Texas Instruments MOSFET, N-CH, 30 V, 60 A, DQG0008A (VSON-CLIP-8) DQG0008A
48 R1, R66 2 20.0k CRCW060320K0FKEA Vishay-Dale RES, 20.0 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
49 R2, R4 2 2.2 ERJ-3RQF2R2V Panasonic RES, 2.20, 1%, 0.1 W, 0603 0603
50 R3, R25, R38, 

R39, R40, R41, 
R74, R75

8 100k CRCW0603100KFKEA Vishay-Dale RES, 100 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

51 R5 1 619 CRCW0402619RFKED Vishay-Dale RES, 619, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
52 R6 1 20.0k CRCW040220K0FKED Vishay-Dale RES, 20.0 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
53 R7, R8, R16, R34, 

R44, R45, R47, 
R54

8 51.1 CRCW040251R1FKED Vishay-Dale RES, 51.1, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402

54 R9 1 8.06k CRCW04028K06FKED Vishay-Dale RES, 8.06 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
55 R10 1 21.0k CRCW040221K0FKED Vishay-Dale RES, 21.0 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
56 R11 1 10.5k CRCW040210K5FKED Vishay-Dale RES, 10.5 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
57 R12 1 24.9k CRCW040224K9FKED Vishay-Dale RES, 24.9 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 0402
58 R13, R17, R21, 

R33, R50, R53, 
R72, R87, R88

9 0 CRCW04020000Z0ED Vishay-Dale RES, 0, 5%, 0.063 W, AEC-Q200 Grade 0, 0402 0402

59 R14, R81, R89 3 0 CRCW12060000Z0EAC Vishay Jumper 0.25W, 1/4W Chip Resistor 1206 (3216 Metric) - Thick Film 1206
60 R15, R63, R64, 

R70
4 49.9k CRCW060349K9FKEA Vishay-Dale RES, 49.9 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

61 R19, R20, R52, 
R59, R62, R69, 
R76, R83, R85

9 10.0k CRCW060310K0FKEA Vishay-Dale RES, 10.0 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

62 R22, R27, R57, 
R58

4 1 CRCW06031R00FKEA Vishay-Dale RES, 1.00, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

63 R23 1 100 CRCW0603100RJNEA Vishay-Dale RES, 100, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
64 R24, R55, R82 3 1.0k CRCW06031K00JNEA Vishay-Dale RES, 1.0 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
65 R26 1 0.003 WSLT40263L000FEB Vishay-Dale RES, 0.003, 1%, 3 W, AEC-Q200 Grade 0, 10.1x6.65mm 10.1x6.65mm
66 R28, R46, R48, 

R49
4 10.0k TNPW060310K0BEEA Vishay-Dale RES, 10.0 k, 0.1%, 0.1 W, AEC-Q200 Grade 1, 0603 0603

67 R29 1 332 CRCW0603332RFKEA Vishay-Dale RES, 332, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
68 R31, R32 2 1.00k RT0603DRE071KL Yageo America RES, 1.00 k, 0.5%, 0.1 W, 0603 0603
69 R35 1 768 RC0603FR-07768RL Yageo RES, 768, 1%, 0.1 W, 0603 0603
70 R36, R37, R42, 

R43
4 24.9k CRCW060324K9FKEA Vishay-Dale RES, 24.9 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603

71 R51 1 0.22 ERJ-3RQFR22V Panasonic RES, 0.22, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
72 R56 1 60.4k CRCW060360K4FKEA Vishay-Dale RES, 60.4 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
73 R60 1 10 CRCW080510R0JNEA Vishay-Dale RES, 10, 5%, 0.125 W, AEC-Q200 Grade 0, 0805 0805
74 R61, R65, R67, 

R68, R71
5 4.99k CRCW06034K99FKEAC Vishay-Dale RES, 4.99 k, 1%, 0.1 W, 0603 0603

75 R73 1 12.3k RT0603DRE0712K3L Yageo America RES, 12.3 k, 0.5%, 0.1 W, 0603 0603
76 R77, R78 2 25.5k CRCW060325K5FKEA Vishay-Dale RES, 25.5 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
77 R79 1 9.1k CRCW06039K10JNEA Vishay-Dale RES, 9.1 k, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
78 R80 1 5.23k CRCW06035K23FKEA Vishay-Dale RES, 5.23 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
79 R84 1 3.24Meg CRCW06033M24FKEA Vishay-Dale RES, 3.24 M, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
80 R86 1 1.00Meg MCT06030C1004FP500 Vishay/Beyschlag RES, 1.00 M, 1%, 0.125 W, 0603 0603
81 SH-J1, SH-J2, SH-

J3, SH-J4, SH-J5, 
SH-J6, SH-J7, SH-
J8, SH-J9

9 60900213421 Wurth Elektronik Shunt, 2.54mm, Gold, Black Shunt, 2.54mm, Black

82 T1 1 FQP17P06 On Semi P-Channel 60 V 17A (Tc) 79W (Tc) Through Hole TO-220-3 TO-220-3
83 TP1, TP3, TP5, 

TP9, TP13, TP15, 
TP19, TP20, 
TP25, TP26, 
TP29, TP30, 
TP31, TP35

14 5000 Keystone Electronics Test Point, Miniature, Red, TH Red Miniature 
Testpoint

84 TP2, TP4, TP6, 
TP7, TP8, TP10, 
TP11, TP12, 
TP14, TP16, 
TP17, TP18, 
TP21, TP22, 
TP23, TP24, 
TP27, TP28, 
TP32, TP33, TP34

21 5001 Keystone Electronics Test Point, Miniature, Black, TH Black Miniature 
Testpoint

85 U1 1 LM5146QRGYRQ1 Texas Instruments 5.5-V to 100-V Synchronous Buck Controller With Wide Duty Cycle Range, 
RGY0020B (VQFN-20)

RGY0020B

86 U2, U9 2 OPA192IDBVT Precision, Rail-to-Rail Input/Output, Low Offset Voltage, Low Input Bias 
Current Op Amp with E-trim, 4.5 to 36 V, -40 to 125 degC, 8-Pin SOT-23 
(DBV), Green (RoHS & no Sb/Br), Tape and Reel

DBV0005A

87 U3 1 DMT4005SCT N-Channel 40 V 100A (Tc) 2.3W (Ta), 104W (Tc) Through Hole TO-220-3 TO-220-3LD
88 U4 1 INA818ID Texas Instruments Low power (350-µA), precision instrumentation amp with ±60-V overvoltage 

protection (gain pins 1, 8)
SOIC8

89 U5 1 TMUX4053PWR Texas Instruments +/-12-V, 2:1, 3-channel multiplexer with 1.8-V logic compatible logic TSSOP16
90 U6 1 LM358BIDGKR Texas Instruments Dual, 36-V, 1.2-MHz, 3-mV offset voltage operational amplifier with -40°C 

to 85°C operation
VSSOP8

91 U7 1 DAC70502DRX Texas Instruments DAC80502DRX, DRX0010A (WSON-10) DRX0010A
92 U8 1 REF5025AIDGKT Texas Instruments 3 µVpp/V Noise, 3 ppm/°C Drift Precision Series Voltage Reference, 

DGK0008A (VSSOP-8)
DGK0008A

93 U10 1 TVS1801DRBT Texas Instruments 18 V Bidirectional Flat-Clamp Surge Protection Device, DRB0008A (VSON-
8)

DRB0008A

94 U11 1 TPSI3050DWZR Texas Instruments Isolated Switch Driver With Integrated 10-V Gate Supply SOIC8 SOIC8
95 U12 1 LM393BIDR Texas Instruments Comparator General Purpose Open-Collector 8-SOIC SOIC8
96 U13 1 TMP708AIDBVR Texas Instruments Resistor-Programmable Trip Point Temperature Switch, DBV0005A (SOT-

23-5)
DBV0005A

97 U14, U15 2 LMR38010FDDAR Texas Instruments 4.2-V to 80-V, 1-A Synchronous Buck Converter with 40-µA IQ SO8_PowerPAD
98 U16 1 TLV70901ADBVR Texas Instruments 150-mA, 30-V, 3.2-μA Quiescent Current, Low-Dropout Linear Regulator SOT23-5
99 U17 1 Texas Instruments Switched Capacitor Voltage Converter, 6-pin SOT-23 DBV0006A
100 C33 0 1uF GRM21BR71H105KA12L MuRata CAP, CERM, 1 uF, 50 V, +/- 10%, X7R, 0805 0805
101 C34 0 47uF GRM32EC81C476ME15L MuRata CAP, CERM, 47 uF, 16 V, +/- 20%, X6S, 1210 1210
102 D1 0 100V BAT41KFILM STMicroelectronics Diode, Schottky, 100 V, 0.2 A, SOD-523 SOD-523
103 FID1, FID2, FID3 0 N/A N/A Fiducial mark.  There is nothing to buy or mount. N/A
104 R18, R30 0 10.0k CRCW060310K0FKEA Vishay-Dale RES, 10.0 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603
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IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these 
resources.
TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE
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