TOSHIBA

Standard
Item . 3 . Package| . ) Not
Designator Quantity | Value Part Number Manufacturer Description Dimensions
No. Name ) Mounted
mm(inch)
Power .
1 IC1 1 CAP200DG ] Discharge IC, 1kV S08
Integrations
Half-Bridge Gate Driver,
2 IC2, IC5, IC6 3 UCC27714D TI SOIC-14
600V, 4A
ACS716KLATR-6BB-NL- Current Sensor,
3 1C3 1 Allegro SOIC-16
T 100mV/A
Dual Channel Isolated
4 (e 1 UCC21530DWK TI ] SOIC-14
Gate Driver, 18V, 6A
1C9, IC10, IC16,
5 1c17 4 OPA328DBV TI CMOS Op-Amp, 40MHz | SOT23
4-ch Digital Isolator, |SOIC16-
6 IC11 1 DCL541A01 TOSHIBA
- - 150Mbps W
7 IC12, IC13, IC14 3 UCC27517DBV TI Gate Driver, 18V, 4A SOT23
Power Rail Controller,
8 IC15 1 TPS2419D TI SO8
150A
SO8L
9 IC18 1 TLP7820 TOSHIBA Photocoupler, 230kHz (LF4)
SOT-353
10 IC19 1 TC75S58FU TOSHIBA Comparator
- - (Usv)
Shunt Regulator, 2.5 to | SOT-23-
11 I1C20 1 ATL431AIDBZR TI
36V 3
Buck Switching
12 IC23, IC24 2 TPS629210QDRLRQ1 TI SOT-583
Regulator, 1A
Linear Voltage SOT-
13 IC300 1 LM317MDCY TI
Regulator, 0.5A 223-4
Nisshinbo Linear Voltage
14 I1C301 1 NIJM78L18UA i X SOT-89
Micro Devices Regulator, 0.1A
High-Voltage Flyback
15 1C302 1 UCC28910D TI . SOIC-7
Switcher
N-ch Power MOSFET,
16 Q1, Q2, Q6 3 TK024N60Z1 TOSHIBA TO-247
600V, 80A
N-ch SiC Power TO-247-
17 Q3, Q4 2 TW107265C TOSHIBA
- - MOSFET, 600V, 80A 4L(X)
Bias Resistor Built-in  |SOT-323
18 Q5 1 RN1316 TOSHIBA X
- - Transistor, 50V, 0.1A (USM)
SOT-323
19 Q7 1 SSM3K7002KFU TOSHIBA N-ch MOSFET, 60V, 0.4A (USM)
N-ch Power MOSFET,
20 |Q10, Q11, Q12,Q13 4 TK165V60Z1 TOSHIBA DFN 8x8
- - 600V, 16A
N-ch Power MOSFET, SOP
21 |Q14, Q15, Q16, Q17 4 TPH1R306PL TOSHIBA
- - 60V, 260A Advance
N-ch Power MOSFET, SOP
22 Q18, Q19 2 TPH1R204PL TOSHIBA
- - 40V, 246A Advance
N-ch Power MOSFET, SOP
23 Q20, Q21, Q22 3 TPHR6503PL TOSHIBA
- - 30V, 393A Advance
24 D2, D3 2 CRGO4A TOSHIBA Diode, 600V, 1A S-FLAT
Bridge Rectifier, 600V,
25 D4 1 TBS22] MCC 4-TBS
2.2A
D5, D8, D11, D12,
Super Fast Recovery
26 D19, D20, D23, 9 CMFO1A TOSHIBA . M-FLAT
- - Diode, 600V, 2A
D24, D303
D6, D7, D9, D10, o
Schottky barrier diode,
27 D15, D16, D21, 10 CRSO01 TOSHIBA 30V, 1A S-FLAT
D22, D301, D302 '
D25, D26, D27, Schottky barrier diode, Not
28 4 CRSO01 TOSHIBA S-FLAT
D300 - - 30V, 1A Mounted
D304, D305, D306, High Efficiency Diode,
29 4 CRHO1 TOSHIBA S-FLAT
D307 - . 200V, 1A
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2.0x1.25
30 R1, R2, R3, R4 4 100kQ 250mW, £5%
(0805)
2.0x1.25
31 | R5,R6, R10, R11 4 470kQ 250mW, £1%
(0805)
2.0x1.25
32 R7, R8, R12, R13 4 30kQ 250mW, 1%
(0805)
1.6x0.8
33 R9, R14 2 7.5kQ 100mW, +1%
(0603)
1.6x0.8
34 R15, R310 2 330kQ 100mwW, £1%
(0603)
R16, R22, R24, R32,
R33, R61, R62, R75,
1.6x0.8
35 |R76, R95, R96, R97, 17 0Q 1A
(0603)
R133, R199, R201,
R202, R317
1.6x0.8
36 |R17, R26, R49, R50 4 4.7Q 100mW, £5%
(0603)
1.6x0.8
37 R18 1 3kQ 100mW, +1%
(0603)
1.6x0.8
38 R19 1 30kQ 100mwW, £1%
(0603)
R20, R27, R28, R39,
R40, R63, R64, R77, 1.6 x 0.8
39 13 10kQ 100mW, +1%
R78, R92, R93, R94, (0603)
R123
3.2x1.6
40 |R21, R29, R51, R52 4 2.2Q 333mW, £10%
(1206)
R23, R25, R30, R31,
R57, R58, R68, R69, 1.6x0.8
41 13 10Q 100mW, +1%
R70, R71, R73, R74, (0603)
R308
R34, R35, R41, R44,
2.0x1.25
42 | R119, R120, R121, 8 1MQ 125mwW, £1%
(0805)
R122
2.0x1.25
43 R36 1 470kQ 125mW, +1%
(0805)
2.0x1.25
44 R37, R117 2 300kQ 125mwW, £1%
(0805)
2.0x1.25
45 R38, R118 2 30kQ 125mW, +1%
(0805)
46 R42, R43, R67, R72, 6 Through Not
R83, R84 Hole Mounted
1.6x0.8
47 R45, R46 2 5.1kQ 100mW, £5%
(0603)
R47, R110, R131, 1.6 x 0.8
48 5 100kQ 100mW, +1%
R134, R135 (0603)
Through
49 R48 1 5.6Q 7W, £5%
Hole
3.2x1.6
50 R65, R66 2 68mQ 1W, £1%
(1206)
1.6x0.8
51 |R79, R80, R81, R82 4 1kQ 100mW, +1%
(0603)
1.6x0.8
52 | R85, R86, R87, R88 4 5.6kQ 100mwW, £1%
(0603)
R89, R90, R125, 1.6x0.8
53 4 100Q 100mW, +1%
R206 (0603)
1.6x0.8
54 R91 1 470Q 100mW, £5%
(0603)
R98, R99, R100,
1.6x0.8 Not
55 | R195, R200, R203, 9
(0603) Mounted
R204, R301, R316
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R101, R102, R103, 1.6 x 0.8
.6 x 0.
56 | R104, R105, R106, 9 2.2Q 100mW, £5%
(0603)
R113, R114, R115
R107, R108, R109,
R210, R211, R212, 3.2x1.6
57 12 27Q 333mW, £10%
R213, R214, R215, (1206)
R216, R217, R218
1.6x0.8
58 R111 1 22kQ 100mW, £1%
(0603)
1.6x0.8
59 R112, R309 2 4.7kQ 100mW, £1%
(0603)
2.0x1.25
60 R116 1 470kQ 125mW, £1%
(0805)
1.6x0.8
61 R124 1 20kQ 100mW, £1%
(0603)
R126, R127, R128, 1.6x0.8
62 4 3.3kQ 100mW, £1%
R129 (0603)
1.6x0.8
63 R130 1 220Q 100mW, £5%
(0603)
1.6x0.8
64 R132 1 560kQ 100mW, £1%
(0603)
1.6x0.8
65 R136 1 15kQ 100mW, £1%
(0603)
1.6x0.8
66 R137 1 1.8kQ 100mW, £1%
(0603)
1.6x0.8
67 R138 1 270kQ 100mW, £1%
(0603)
1.6x0.8
68 R139 1 62kQ 100mW, £1%
(0603)
1.6x0.8
69 R140 1 82kQ 100mW, £1%
(0603)
1.6x0.8
70 R187 1 22Q 100mW, £5%
(0603)
1.6x0.8
71 | R193, R194, R196 3 80.6kQ 1/10W, £1%
(0603)
1.6x0.8
72 R197, R198 2 47Q 100mW, £5%
(0603)
3.2x1.6
73 R300 1 4.7Q 250mW, £5%
(1206)
1.6x0.8
74 R302 1 2.7kQ 100mW, £1%
(0603)
1.6x0.8
75 R303 1 560Q 100mW, £1%
(0603)
3.2x1.6
76 R304, R305 2 82kQ 250mW, £5%
(1206)
1.6x0.8
77 | R306, R314, R315 3 1Q 100mW, £5%
(0603)
1.6x0.8
78 R307 1 0.1Q 200mW, £5%
(0603)
1.6x0.8
79 R311 1 47kQ 100mW, £1%
(0603)
1.6x0.8
80 R312 1 18kQ 100mW, £1%
(0603)
3.2x1.6
81 R313 1 150Q 250mW, £5%
(1206)
. Through
82 C1, C2 2 0.22pF LE224-MX Film, 275V, £10% Hol
ole
. Through
83 C3 1 1pF LE105-M Film, 275V, £10%
Hole
. Through
84 C4, C6 2 1000pF| DE2E3SA102M13BY02F Ceramic, 400V, £20% Hole
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C5, C7, C55, C89, . 1.6x0.8 Not
85 5 Ceramic
C129 (0603) Mounted
. 1.6 x0.8
86 Cc8 1 1pF Ceramic, 25V, £10%
(0603)
C9, C14, C20, C37,
C38, C49, C50, C57,
C58, C63, C64, C65, . 1.6x0.8
87 21 0.1pF Ceramic, 100V, £20%
C83, C85, €87, C92, (0603)
C94, C95, C112,
C115, C306
C10, C17, C18, ) 3.2x1.6
88 5 10pF Ceramic, 50V, £10%
C300, C304 (1206)
C11, C35, C36, C56, . 3.2x1.6
89 7 4.7uF Ceramic, 50V, £10%
C59, C111, C114 (1206)
) 1.6 x0.8
90 C12 1 10nF Ceramic, 50V, £10%
(0603)
. 1.6x0.8
91 C13 1 3300pF Ceramic, 50V, £5%
(0603)
C15, C16, C86, C97,
. 1.6x0.8
92 | C125, C126, C128, 9 1000pF Ceramic, 50V, £5% (0603)
C302, C311
C19, C21, C22, C60, ) 2.0x1.25
93 6 2.2uF Ceramic, 50V, £10%
C61, C62 (0805)
. 1.6 x0.8
94 | C23, C53, C54, C91 4 100pF Ceramic, 50V, £5%
(0603)
C24, C25, C41, C42, ) 3.2x1.6 Not
95 6 Ceramic
C45, C46 (1206) Mounted
. Electrolytic, 450V, Through
96 | C26, C28, C29, C30 4 330pF [EKHS451VSN331MR30S| Chemi-Con
+20% Hole
C27, C84, C123, . 4.5x 3.2
97 4 0.1pF Ceramic, 1kV, £10%
C124 (1812)
) 2.0x1.25
98 C39, C40 2 0.47pF Ceramic, 50V, £10%
(0805)
. 1.6 x0.8
99 C43, C44 2 3900pF Ceramic, 50V, £5%
(0603)
. 1.6 x0.8
100 | C47, C48, C51, C52 4 4pF Ceramic, 50V, +£0.25pF
(0603)
) 2.0x1.25
101 C66 1 1200pF Ceramic, 1000V, £5%
(0805)
. 2.0x1.25
102 c67 1 1200pF Ceramic, 100V, £5%
(0805)
) 2.0x1.25
103 C68 1 1000pF Ceramic, 100V, £5%
(0805)
C69, C70, C71, C72, . . Through
104 8 820pF | EKZN350ELL821MK20S | Chemi-Con | Electrolytic, 35V, £20%
C73, C74, C75, C76 Hole
) 1.6 x0.8
105 C77, C79, C80 3 0.47puF Ceramic, 35V, £20%
(0603)
. 1.6x0.8
106 C78 1 2200pF Ceramic, 50V, £5%
(0603)
. 3.2x2.5
107 C81 1 10pF Ceramic, 50V, £10%
(1210)
. 2.0x1.25
108 C82, C96, C307 3 1pF Ceramic, 100V, £10%
(0805)
. 1.6x0.8
109 €88, C90 2 330pF Ceramic, 50V, £5%
(0603)
. Through
110 C93 1 2200pF Ceramic, 250V, £20%
Hole
) 2.0x1.25
111 C116, C118 2 10pF Ceramic, 10V, £10%
(0805)
. 2.0x1.25
112 C119, C120 2 470n Ceramic, 50V, £10%
(0805)
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C121, C122, C301, . 5.7 x5.0
113 4 0.22pF Ceramic, 630V, £10%
C313 (2220)
. 1.6 x0.8
114 C127 1 220pF Ceramic, 50V, £5%
(0603)
) 3.2x1.6
115 C303 1 0.01pF Ceramic, 630V, £10%
(1206)
) 2.0x1.25 Not
116 C305 1 Ceramic
(0805) Mounted
EMVY250ARA220MF55 . . Through
117 C309 1 22uF Chemi-Con | Electrolytic, 25V, £20%
G Hole
. ) Through
118 | C308, C310, C312 3 220pF | EKY-350ELL221MIC5S | Chemi-Con | Electrolytic, 35V, £20% Hole
. Through
119 C314, C315 2 4700pF Ceramic, 400V, £20% Hole
. Through Not
120 C317 1 Film
Hole Mounted
Through
121 L1, L2 2 7mH SCF27-15-700H TOKIN 15A Hole
Through
122 L3 1 240pH TMH-Y2518 Tamura 25A
Hole
. Through
123 L4 1 0.68uH|IHDM1107BBEVR68M30 Vishay 125A, £20% Hole
124 L5, L7 2 2.2uH XGL3530-222ME Coilcraft 3A, £20% 3.5x3.2
Through
125 T1, T2 2 TR0119-178-0 PAT Transformer Hole
Pulse Through
126 T3 1 TAM-EE16-140-15-2 . Transformer
Electronics Hole
127 M1 1 PC178-05-0A Control Board
. NTC Thermistor, 1.6x0.8
128 TH1 1 47kQ ERTJ1VP473FM Panasonic
100mW, 4100K, £1% (0603)
. ) Through
129 \21 1 TND14V561KBO0AAAO | Chemi-Con | Varistor, AC350V £10% Hole
130 F1 1 3512P Octopart Fuse Holder, 15A
Terminal, 20A, 1
131 CN1, CN2, CN3 3 T4051CS TRUSCO o
position
Terminal, 130A, 1
132 CN4, CN6 2 T4126ES TRUSCO .
position
133 CN5, CN8, CN9 3 B2B-EH-A JST Connector, 2 positions
134 |HS1, HS2, HS3, HS4 4 HTE30_20_30 Mizutani Heat Sink
135 HS5 1 IAS23L180 Mizutani Heat Sink
136 HS6 1 15FP23-L60 LSI Heat Sink
137 HS7 1 26.25Q26.2H10 LSI Heat Sink
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Terms of Use

This terms of use is made between Toshiba Electronic Devices and Storage Corporation (“We") and Customer who
downloads or uses this Reference Design. Customer shall comply with this terms of use. This Reference Design
means all documents and data in order to design electronics applications on which our semiconductor device is
embedded.

Section 1. Restrictions on usage

1. This Reference Design is provided solely as reference data for designing electronics applications. Customer shall
not use this Reference Design for any other purpose, including without limitation, verification of reliability.

2. Customer shall not use this Reference Design for sale, lease or other transfer.

3. Customer shall not use this Reference Design for evaluation in high or low temperature, high humidity, or high
electromagnetic environments.

4. This Reference Design shall not be used for or incorporated into any product or system whose manufacture, use,
or sale is prohibited under any applicable laws or regulations.

Section 2. Limitations

1. We reserve the right to make changes to this Reference Design without notice.

2. This Reference Design should be treated as a reference only. WE ARE NOT RESPONSIBLE FOR ANY INCORRECT
OR INCOMPLETE DATA AND INFORMATION.

3. Semiconductor devices can malfunction or fail. When designing electronics applications by referring to this
Reference Design, Customer is responsible for complying with safety standards and for providing adequate designs
and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a
malfunction or failure of semiconductor devices could cause loss of human life, bodily injury or damage to property,
including data loss or corruption. Customer must also refer to and comply with the latest versions of all relevant
our information, including without limitation, specifications, data sheets and application notes for semiconductor
devices, as well as the precautions and conditions set forth in the "Semiconductor Reliability Handbook".

4. Designing electronics applications by referring to this Reference Design, Customer must evaluate the whole
system sufficiently. Customer is solely responsible for applying this Reference Design to Customer's own product
design or applications. WE ASSUME NO LIABILITY FOR CUSTOMER'S PRODUCT DESIGN OR APPLICATIONS.

5. WE SHALL NOT BE RESPONSIBLE FOR ANY INFRINGEMENT OF PATENTS OR ANY OTHER INTELLECTUAL
PROPERTY RIGHTS OF THIRD PARTIES THAT MAY RESULT FROM THE USE OF THIS REFERENCE DESIGN. NO
LICENSE TO ANY INTELLECTUAL PROPERTY RIGHT IS GRANTED BY THIS TERMS OF USE, WHETHER EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE.

6. THIS REFERENCE DESIGN IS PROVIDED "AS IS". WE (a) ASSUME NO LIABILITY WHATSOEVER, INCLUDING
WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF
DATA, AND (b) DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO THIS
REFERENCE DESIGN, INCLUDING WITHOUT LIMITATION, WARRANTIES OR CONDITIONS OF FUNCTION AND
WORKING, WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF
INFORMATION, OR NONINFRINGEMENT.

Section 3. Terms and Termination

It is assumed that Customer agrees to any and all this terms of use if Customer downloads or uses this Reference
Design. We may, at its sole and exclusive discretion, change, alter, modify, add, and/or remove any part of this
terms of use at any time without any prior notice. We may terminate this terms of use at any time and without any
cause. Upon termination of this terms of use, Customer shall eliminate this Reference Design. Furthermore, upon
our request, Customer shall submit to us a written confirmation to prove elimination of this Reference Design.

Section 4. Export Control

Customer shall not use or otherwise make available this Reference Design for any military purposes, including
without limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological
weapons or missile technology products (mass destruction weapons). This Reference Design may be controlled
under the applicable export laws and regulations including, without limitation, the Japanese Foreign Exchange and
Foreign Trade Act and the U.S. Export Administration Regulations. Export and re-export of this Reference Design is
strictly prohibited except in compliance with all applicable export laws and regulations.

Section 5. Governing Laws
This terms of use shall be governed and construed by laws of Japan, without reference to conflict of law principle.

Section 6. Jurisdiction
Unless otherwise specified, Tokyo District Court in Tokyo, Japan shall be exclusively the court of first jurisdiction for
all disputes under this terms of use.
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