(C-019-DOT) DC-DC Phase-Shift Full-Bridge Buck Converter (DOT247)
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Simulation Parameters (Table
m“m

Simulation Parameters (Dialog)

Np: Primary-turns turns 20
Transformer Ns: Secondary-turns turns 18

Lm: Magnetizing Inductance H Tm
Lr Leakage Inductance H 6.8u
Lout Output Inductance H 330u
Cout Output Capacitance F 47u
Vc_init Initial Voltage of Cout V 300
Rp Parasitic Resistance (Primary) ohm 5m
Rs Parasitic Resistance (Secondary) ohm 5m
Thcap_Primary Thermal Capacitance JIK 0.1
Rth_Primary Thermal Resistance K/W 0.3
TGND_Primary Thermal GND Temperature °C 25
Thcap_Secondary Thermal Capacitance JIK 0.1
Rth_Secondary Thermal Resistance K/W 0.3
TGND_Secondary Thermal GND Temperature °C 25

Test_time Test time in simulation s 0.15
fs Switching Frequency Hz 30k
Vin Input Voltage \% 400
VouCrefmax  Outout Voliage v 320
Pout Output Power W 5000
Rg_on* Gate Resistance (Source) Q 15
Rg_off* Gate Resistance (Sink) Q 15
DT Dead Time s 100n
T_init*™ Initial Junction Temp. *C 25

*Common for all MOSFETs

m Default Value Variable Range

1~ 1000
1~ 1000
Tn~1

Tn~1

1n ~1

il == 1

0 ~ 1200
1n ~ 100
1n ~ 100
1m ~ 100
1m ~ 100
-40 ~ 175
1m ~ 100
1m ~ 100
-40 ~ 175

Default Value Variable Range

100u ~ 0.5
10k ~ 100k
100 ~ 1200

10 ~ 1200

100 ~ 10000
0.1 ~ 100
0.1 ~ 100
0 ~1m
-40 ~ 175
**Common for all devices

Simulation Circuit
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Ve a3 - — | [sic-sip| 22
Theap_Primary "Z v 62 D4
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VoM 5iC [SHD_A2
Rth_Primary Rth_Secondary
TGND_Primary ) 'TGND_Secondary
Power Devices
u1, U2 SiC MOSFET module SCZ4008DTA 750V/ 134A/ 8mQ/ DOT247
D1~4 SiC SBD*** SCS320AG 650V/ 20A/ TO-220ACGE

*** SBD: Schottky Barrier Diode
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Simulation Screen Overview ROHM PLECS Simulator [&{81alt}

Simulation Example
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1 Clicking blue-colored symbols will allow you to change the parameters. 1 1 : 68UG1 20E Rev'002
| euouput 1 1 20 ~ A - 1
Schematic window - ‘ !
~apout  PmATyMOSFET 1 1 s | | :
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-Dialog parameters setting = i I
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-Results display ) HEE: 1
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1 1 = 1
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5067.72)| Pn (W] 1 3 /o I\ /o \ / /
[ o o0 Pt w1 1 | E30000f /| oA [ LA 1
L™ o6 6o effciency :n %] 1 I ‘8' / \ o/ \ A \ . / 1
Primary MOSFET Module 1 | oS 1
consn o e | 1
[_< 18] swiching Loss [Widevice) 1 1 = 1
Diode L uncton Tom 216670 n
o . s | g I 3 \ \ N 1
{3753 T_heatsink tsecondary) ¢l ||| l———{_1.22] conduction Lass (widsvice] 1 1 > 16668 | \ \ / \ | \ 1
o ot Lo iecondaryh W) T swiching Lows Mievic) 1,12 [ {\ / / / 1
Others ~»f  33.62] junction Temp. €] 1 : 515_555 i/ ".‘.‘ / \ [ / f 1
Total A / / / \
B P R L e N 1666 1
ot Loss Prisy) (4] 1 I 0 02 0.4 06 0.8 x1ed |
Vin Monieor[Froba Ti
Vout Monitor[Prabel! 1 I ime /s 1
vout_ref [Vout_ref_min I I
. . Jout Manitr [Probe |- _I 1 Primary MOSFET ~ 1
Simulation control e ==========_I: csa@@mH 1
Simulatien Control v 1 2% :
1 1l = “ “ ‘ 1
1 1l = 1
Steady-state Hold Result Simulation Complsted I L
1 LA I
o 0 |
1 " | | I
1 L 11 = ] l. |
race seiection - 3 - | N 1
- =l = < -~ - 1
1 20
N — i
L /[ \ |/‘ | /I \ 'l
I H
1 Switching Frequency 30000 Hz :I 531530]3100 :
1 4 /
. 1 i 37.53013098 ~ - f 1
Table parameters setting I / [ : / I
il & 375301309 NS [N/
5 N I
"L \/ g
1 v I T 3753013094 1
1 Vout_de (Minlimit) 300 Il 0.0 0.2 0.4 e 0.6 0.8 x le-4 1
1 :h——-——-——-——-——-——-——-——J
: Vout_de (Maxlimit] 320 v 1
: i
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Simulation Mode: Steady State
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N = Id (A) [/[ Q4 (Lagleg) || e
3 . ST S— e,
o’ —_ o - o
— s Q1 (Lead-leg) > J}_»r{ctlon emp. (°C)
2 Vout (V) 3 . X = = 4674/ \ /N
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s f [ \ \ < Q1 (Lead-leg) - 46.6
5 300.00 \ \ / = 34.0 £
S N/ \/ \/ \ /] \ s I
A / E
© / \/ Y \_/ \/ \/ \J - e = 46.5
299.95 =3 33.6 \ \
£ \ \ - : : : :
' | 2 mab— e BNlagdeq) g Heatsink Temp. (°C) /]
I — IO,\_Ut (A) ) n ,\ . ) - . . £ 37.53013100- A~/
£ 10 A . A f F Heatsink Temp. (°C) A g _ /N /
g \ [\ [\ [\ [\ [ 1 y10sas06 /,r ~ § 37.53013098 N\ / NS
3 16.668 \ / | f £ ' ) / .
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%16.666 / _;’ \ | \ f \ / \ _.-! \ B 31.71054504 r N NS N © \ / \ / \_ / S
° Vv \/ N/ \/ \/ \_// A E T 37.53013094 A N : ,
16.664 . 0.0 0.2 0.4 0.6 0.8 x le-4 0.0 0.2 0.4 0.6 0.8 x le-4
. 0.2 0.4 0.6 0.8 % le-4 Time /s

Time (sec) ________ Contents | Results |
Conduction Loss: Pcond (Q4) 1.18 (W/device) Contents m

leg

8 > Switching Loss: Psw (Q4) 4.18 (W/device)
m 3 Junction Temp. : Tj (Q4) 33.46 (°C) Junction Temp. Tj (secondary D1,D2) 46.64 (°C)
Inp'Jt Power : Pin 5.067 (kW) Conduction Loss: Pcond (Q1) 1.22 (W/device) )
Output Power: Pout 5.000 (kW) Switching Loss: Psw (Q1) 4.62 (W/device) Heatsink Temp. T_hs (secondary) 37.53 (°C)
Junction Temp. : Tj (Q1) 33.62 (°C)
Efficiency: n 98.66 (%) Heatsink Temp.: T_hs (primary) 31.71 (0) Total Loss: Ptot (secondary) 41.77 (W)
Total Loss: Ptot (primary) 22.39 (W)
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The figure of “(A-011-D) DC-AC Totem-Pole PFC Diode ROHM PLECS Simulator [Si81glLl

H OW to Ch a n g e th e d eVI CeS Rectification (Discrete)” is used as an example in this page. Simulation Example SEMICONBUETOR
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You can select the simulation devices at “Step-2:
Device Selection”

ROHM PLECS Simulator

Step 2: Device Selection ! m 1. Topolegy Selection 2. Device Selection 3. Simulation

| Step2:Device Selection : Live View
‘ ........... -
Please CheCk the CheCkboxeS Of the deV'ceS you — I ] AC-DC Totem-Pole PFC Diods Rectification (Discrets)
. SiC-MOSFET Block [ SIC-MOSFET | = UseIDEALMOSFET = | Topology1D: A-011-D
want to simulate (Square checkboxes allow you to R S ) o
. . Selected: 1/3 | SCTA0S50R X Circuit Preview
select up to three devices simultaneously.) (TN e
' Select || Part Number [_. _] VDS [V] Ros(en) [me2] (Typ.) 11| Package un 1 " . = = = ‘
] == Bl o
: O 17 90.0 TO-263-TLA Lo I i)
b [ )scT4osokr | &) :1200 19 50,0 TO-247-4L T l
I ! Tl e
You can also select IDEAL devices (no-loss) . {0 oo | !
! '
N 1 Dscraossowal 22 65.0 TO-263-7LA Basic Conditions
] 1 = i I Vin_ac (rms) [V] 220
] Vo Pout [W] 2500
ngw " . . " ' ’
In addition, clicking PDF icon will allow you to g O ]serssou d Yourdel 500
. . H |
view the datasheet of the certain device. i O ) scraossoe ! (o okt = = = = - \
]
= - ] s ' sic-MosFeT | SCT4065DR
]
SCT4065DR : ! ! - )1 scs SCS3204G H
N-channel SiC power MOSFET Datasheet ] SIC-SB)Block | Selectey: scs:zo%c. ( .sc -SBI§ | Use IDEAL Diode (1 P R /
eoutline : ! l___ ] W )
Voss 750V TO-247-4L I Select : Part Number :I' ) Rlbverse Voltage [V] 11 Continuous Forward Current [A] Il Package
Roson) (TYP.) 65m0 I ]
ID‘1 25A | : : SCS320KN : =) 1boo 20.0 TO-263-21
Py 5oW : S A wd  Selected device names
@ Features slnner circuit
|
1) Low on-resistance w ] : SCS320AM : =) a%o 200 TO-220FM are s h own h ere.
2) Fast switching speed J— ] ] 1 |
3) Fasl reverse recovery @ SiEi‘.:’r'?;f;“ ] ) 5Cs320A) ] @ aio 20.0 LPTL
4) Easy to parallel ® (:):D i: ode ) ] (]
5) Simple to drive @ : O Issizoms 1@ oo e ULEEEE
6) Pb-free lead plating : ROHS compliant Please note Driver Source and Power Source are I . | ! (]
not exchangeablehmre::rn s;g:ange might lead to —= J ,l SCS315KN : &) 1‘00 15.0 T0-263-2L
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How to change Dialog parameters

The figure of “(A-011-D) DC-AC Totem-Pole PFC Diode

Rectification (Discrete)” is used as an example in this page. Simulation Example

ROHM PLECS Simulator

* Symbols whose parameters can be changed are
colored light-blue in the circuit diagram.

« Over your mouse cursor to the symbol that you want
to change the parameter and the symbol color is
turned to blue (e.g. “V_ac” symbol in the below).

e Click the mouse’s left button.

Dialog parameters

Controller
. W
L: L F:El
+
—I:Eu:l WV ac

Cpen Component

You can change the pa
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A new window like the below is opened.

rameters by entering the value

directly* or selecting radio buttons.

Push “Apply” button aft

Vin (peak) 3N

er changing all parameters.

Enter values directly

‘/V [100 ... 500]

Grid Frequency ® 50Hz

O sz ¥=——— Select radio buttons

m

*Note: Parameters can be entered directly are limited by Min. and Max. values

to avoid unexpected system e

rrors.

(e.g. “Vin(peak)” is limited between 100 and 500V in the above.)
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The figure of “(A-011-D) DC-AC Totem-Pole PFC Diode ROHM PLECS Simulator

H OW to Ch a n g e Ta b I e pa ra m ete rS Rectification (Discrete)” is used as an example in this page. Simulation Example

Table parameters

General Conditions
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Paramete Choose the parameter that you want change on the
parameter tables (e.g. "60kHz” of Switching Frequency
in the left figure.)

General Conditions . .
* Ablue under-line and variable range of the parameter
are appeared.

 Then, you can change the parameters by entering the
value directly ” (e.g. “60kHz” was changed to “20kHz").

Test_time 1 sec

Switching Frequency 20000 Hz [10000 ... 100000]

Nevire Conditinns
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus

www.rohm.com
© 2023 ROHM Co., Ltd. All rights reserved. R2043A
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