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LTspice Model

Dual-Channel Synchronous Rectifier Controller
Texas Instruments Inc.

UCC24624

Model Information
Model A macro model
Call Name MDC_UCC24624 LT
Pin Assign 1:VG1 2:PGND 3:REG 4:VD1 5:VSS 6:VD2 7:VDD 8:VG2

File List Model Library MDC_UCC24624 LTO01.lib
Model Report MDC_UCC24624 LT.pdf(this file)
Verified Simulator Version LTspice XVII
Note
References
The information which was used for modeling is as follow:
[Data Sheet]
@Date/Version 18-Nov-2020
@®Product name UCC24624
@ Company name Texas Instruments Inc.

[Characteristics listed]

@ Characteristics RVG_PU, RVG_PD, VREG
tdVGON, tdVGOFF

Simulation Condition
This table shows the range of evaluated simulation range that was not occurs any convergence problems in this area.

Condition
ltem Unit
Min Typ Max
VDD 4.25 26 Vv
Temperature 25 deg C
©2021 MoDeCH inc. May 26, 2021

Rev. 1.0


http://www.modech.com/en/

c" MDC_UCC24624 LT

Model Functions Table

Functions Implemented

Power Management

Synchronous Rectifier Control

Turn-off Threshold Adjustment

On-Time Blanking

Off-Time Blanking

SR Turn-on Re-arm

Two-Channel Interlock

Gate Voltage Clamping

Olo|lO[O]JO]|]O[O[O]O

Standby Mode
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Testbench for Gate Voltage Clamping

Referred to Data Sheet

i voD] ——REG>
§R7 u1
150 VG2 VG1
VDD PGND
VD2 REG |
VSS VD1
PULSE(1000 133 1.2m 100u 100u 100u)
V2
§R9 o
PULSE(0 35 0 1m 1m 2m) R=V(RTH1) E
v3
N tran 04m 0 10n 7 7 7
lib MDC_UCC24624_LTO1.lib
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Simulation results are following.
Explanatory notes  — : simulated

Gate Voltage Clamping

108KV V(rth1)

Load resistance /

0.58KV

0.09KV

5m 1)

VDD current

\ /

-50m

I(R9
70m ()

Load current ’ ‘
32m

/ \
-7m V(req) V(vdd) V(vs)
el e
v/ --REQ N =
VUU, N\E\U, Vo
. e
il e
- S
o p S S
A .
|
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Testbench for UVLO

Referred to Data Sheet

§R7
150

PULSE(-0.5 5 5u 100n 100n 7u 10u)

vbD

VG2

Vi
V2

PWL(0 0 0.1m 0 5m 35 10m9'15m 0 20m 0 25m 35)

% .tran 0 25m 0 10n
Jlib MDC_UCC24624_LTOL.lib

U1
VG2 VG1|<Vel
VDD PGND
VD2 REG i
VSS VD1 » VD1
V4
c1 PULSE(-0.5 5 10u 100n 100n 7u 10u)
T2.2u ~R1
500
R1
10m
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Simulation results are following.
Explanatory notes  — : simulated

UvLO

V(vdd)

NG g
VDD N prd
vy \ /
™N yd
™\ S
U )
\ /
N i
= V(reg) /
/
/
/
/
I/
\\ /

V(vg2)

14ms 16ms 18ms 20ms
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Testbench for Two-Channel Interlock function

Referred to Data Sheet

.tran 0 10m 0 1u

.lib MDC_UCC24624_LTO1.lib
.options method=gear

VDD
§R14 U1
150 [VG2>—=—|VG2 VG1
PULSE(4.7 -0.5 2u 5n 5n 1.1u 4u) VDD PGND
VD2 REG
vi2 {vss Vvss VD1
D
+ ::CI
— < 6.8n
PULSE(0 12 2m 1m 1m 100m 0 0) <
RVSS
1u

C9

6.8n

RPG
1u
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Simulation results are following.

Explanatory notes

Two-Channel Interlock function

— : simulated

5.4V V(vd1)
4.
3.0v \ /4
VD1
0.6V
Dn V(va1)
ov /- -
7V \ /1 I I
- val ! !
;, | |
| f
-1V V(vd2)
AVinYs)
\AvY4
11V /(vg2)
N 7
BV V7o) / {
! IV \ P4 l ’
11 | [
1 | f
Ly i | I i
" Vireg)
- REG
1V
-1V
6.850ms 6.851ms 6.852ms 6.853ms 6.854ms 6.855ms 6.856ms 6.857ms 6.858ms 6.859ms 6.860ms]
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Testbench for Synchronous Rectifier Control

Referred to Data Sheet

120k 360k

g
H
l=—m—ery

c2s
1u
vz

'PULSE(0 1 100u 10n 10n 1004 17504)

Model SWLLL SW (Ron=1m Roff=1MEG Vt=0.5)

Madel SWLL2 SW (Ron=1m Roff=100MEG V=0.5)

10k

§—CLKOUT

PRS7
100
ve-

‘PULSE(0 1 100u 10n 10n 1300u 1750u)

V=limit(V(POWDRVIN), 200, -200)
s

Jib MDC_UCC24624_LTOLIib
£ran 0 10m 0 1u
options method=gaar

the output waveform of tahe transformer must be symmetrical
KiL1L2 14

K213 L1 10|
K3 1213 Lo

.
H
g
H
H
H
H

OWDRVIN

1000u

- J_ J_
, o e
= '1Meg
100 Qs fow Tiow
Su
o e o e
o 10m S 10m 2

BSZD6SNOGLSS

1 BS{065N06LSS
842065106155

BSZ063N06LSS
BSZ063N06LS5
BSZ065H06LSS

h

0.4u
RS
E '10m
R12 4
10m R=V(RTH)

PULSE(1 1000 7m 2m 2m Sm)
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Simulation results are following.
— : simulated

Explanatory notes

Synchronous Rectifier Control

Efficiency = 97.7% = 191.25[W]/195.73W

240 V(VOD)'I(RE) V(POWDRVOUT)*1(B4)
— b s e e o e e — — ——
I Input Power; Output Power
7111K1 l. V(val)
A-VG1 \ 1 | | 1 1 |
) L= LS - = LY = L= ¥
- t L L | t 1 L

V(vd1)

n_/

V(vg2)

r—
-

N

-
_J

V(vd2)

10

20vl N\ / AN /7 N\ 7 AN 7 N\ / N\ / \ V4 N\
- NP rlermn Ay, '*’g;é N\ /. N\ / hY / \ / N\ / N\
v N OWETL/SUPPIYAVOIL \ /. N\ / AN / \ / N\ /- \
160V V4 \ 7. N\ N /. N\ V4 \ /. N /. hY
-240V
20 V(vdd) I(R6) 10A
AW Y m . (] = 5A
VUU, LOad curren
-2V -1A
4.00ms 4.01ms 4.02ms 4.03ms 4.04ms 4.05ms
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Testbench for Burst-mode

Referred to Data Sheet

120k 260k

Vs

'PULSE(O 1 100u 10n 10n 100u 1750u)

Model SWLL1 SW (Ron=1m RoF~1MEG Vt=0.5)

-Madel SWLL2 SW (Ron=1m Roff=100MEG Vt=0.5)

AL mark=1000KHz space=10k

V=300°V(CLKOUT]

=
5
H
g
H
H
3

OWDRVIN

V=limit(V(POWDRVIN, 200, 200)
0.0015

'PULSE(0 1 100u 10n 10n 1300u 1750u)

.options method=gear
ran 0 10m 0 10n

Jib MDC_UCC24624_LTOLIib

the output waveform of tahe transformer must be symmetrical

K2t
K2 3 U1 L0
K2 213 Lof
R1
Rt 1Heg
104
1000u -
R2 J_ J_
s e
L "1 Meg
104 FR15 100 T10u
tu
i Re SRS ORE
r20 tu 1ome>10m <2
Y
L Bszhesno6LSS
Bs2065H06L55 Bsf06sN06LSS
85206506155 sfz06sm06L55
8520651106155

Q q@—|m vp2
vss

e

2.2u

R13
1om

e

0.1u
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Simulation results are following.
Explanatory notes

Synchronous Rectifier Control

— : simulated

V(powdrvin) V(powdrvout)
[_§ K
¢ Input Power, Output Power

11V V(vgl)

9V

7V \N O

V@1

3V

v

_q\d
40\= V(vd1)
18v4-1 1 ‘
o V(vg2)
11V =

9V

YINIGD

3\' \AY.I4S
1y
40\/= V(vd2)
18- 2 ‘
-4V V(vreq)

WV 7/ R Eamaa EEaaa
“1-REG —

5V

3V //

%

oms ims 2ms 3ms 4ms 5ms 6ms 7ms 8ms 9ms 10ms|
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DISCLAIMER

1. This SPICE (Simulation Program with Integrated Circuit Emphasis) model and its content (the
“Contents”) are copyright of MoDeCH Inc. All rights reserved. Any redistribution or reproduction of
any or all part of the Contents in any form is prohibited without express written permission made by
MoDeCH Inc.

2. MoDeCH Inc. as licensor (the” Licensor”) hereby grants to you, as licensee (the “Licensee”), a non-
exclusive, non-transferable license to use the Contents as long as you abide by the terms and
conditions of this DISCLAIMER.

3. The Licensee is not authorized to sell, loan, rent and redistribute or license the Contents in whole or
in part, or in modified form, to anyone.

4, The Licensor shall in no way be liable to the Licensee or any third party for any loss or damage
(including ,but not limited to, lost profits, or other incidental, consequential, or punitive damages),
however caused (including through negligence) which may be directly or indirectly suffered from,
arising out of, or in connection with, any use of the Contents .

5. Notwithstanding anything contained in this DISCLAIMER, in no event shall Licensor be liable for any
claims, damages or loss which may arise from the modification, combination, operation or use of the
Contents with the Licensee’s computer programs.

6. The Licensor does not warrant that the Contents will function in any environment.

7. The Contents may be changed or updated without notice. MoDeCH Inc. may also make
improvements and/or changes in the products, pricing and/or the programs related to the Contents
at any time without notice.

deling Design Technology

MoDeCH Inc.

Head Office

Location: 5-15 Yokoyama-cho, Hachioji-Shi, Tokyo 192-0081, Japan
Tel:+81-42-656-3360

E-Mail:model-on-support@modech.co.jp
URL:http://www.modech.com/en/
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