www.modech.com MDC_NJW4140-Z2_LT

LTspice Model

MOSFET Drive Switching Regulator IC
Nisshinbo Micro Devices Inc.
NJW4140-72

Model Information
Model A macro model
Call Name MDC_NJW4140-Z2 LT
Pin Assign 1:V+ 2:EN 3:IN- 4:FB 5:CT 6:GND 7:SI 8:0UT

File List Model Library MDC_NJW4140-Z2_LTO1.lib

Model Report MDC_NJW4040-22_LT.pdf(this file)
Verified Simulator Version LTspice 17.1.8
Note
References
The information which was used for modeling is as follow:

[Data Sheet]

@Date/Version Ver. 1.1

@®Product name NJW4140-Z2

@ Company name Nisshinbo Micro Devices Inc.

[Characteristics listed]
@ Characteristics Foscl, Vosc, Fdiv, Fosc_low, Tss, Vb, Av, Gb
Foscl, Vosc, fdiv, fos lom+, lom-, Vt_0, Vt_50, Vipk, Tdelay, Roh, Rol
loh, Volim, Vt_on, Vt_off, Von, Voff Rpd, Idd_stb

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

Condition
ltem
Min Typ Max
Supply Voltage 3.0 40.0
Temperature 25.0 deg C
© 2023 MoDeCH inc. Apr. 12th,
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[ Switching Regulator ] O :Implemented

X :Not Implemented

GII MDC_NJW4140-Z2_LT

Model Functions Table —:Not applicable

Functions Implemented
PWM Control 1 O
Wide Oscillating Frequency 1 O
Standby Function 1 O
Soft Start 1 @)
Line Regulation 1 O
Load Regulation 1 O
UVLO 1 ®)
Over Current Protection 1 O
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Testbench for PWM control (V+ = 12[V], Vout = 20[V], lout = 1.5[A])
Referred to Data Sheet

22uH 36.4m
Cinl Cin2

220u 0.1u

D1
RriniEs RenzEsR

0.1 im

SW ¥
Dmbr540mfs
: M1 Jeor  jooz  fco3 R2 CFB
Ui | Rs1451N04 100u 100u 0.1u {R2} |s20p
out
RS1

ReolEsh BCozESR. ReasEsK RFB

0.1 01 im 20k

RSENSE
39m
~ ~ ~
V4
2 R1
? i{Rl}
PWL(O 0 m {Vin])
.tran 0 10m 0 1u

Atemp 25

Joptions thom=25 plotwinsi; thod
«lib MDC_NIW4140-Z2_LT00.lib

Jlib MBRS40MFS.LIB

.param Vin=12 Vo=20 I0=1.0 Ro=Vo/Io
.param R1=3.3k R2=82k
.meas TRAN Tsw TRIG v(out)=2.5 TD=9.9m RISE=1 TARG v(out)=2.5 TD=9.9m RISE=2
.meas TRAN Fsw PARAM 1/Tsw
.meas TRAN Vout AVG v(vout) FROM 9m TO 10m
;.step param Vin list 9 12 15
;.step param Io list 100m 500m 1.5
en)

Ro
{Ro}

Outpu \oltage /

Load Current
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GII MDC_NJW4140-Z2_LT

Testbench for PWM control (V+ = 12[V], Vout = 20[V], lout = 1.5[A]) [Extended view]

Referred to Data Sheet

L1 RL1ESR
22uH 36.4m
Cin1 Cin2
220u 0.1u
D1
aciniesn  Pucnase swi
0.1 im Dmbr540mfs
: M1 1 |ce2
Ui — RSJa51N04 Tioou  Tr00u
out RS1
Reoltsn o ReozsR
0.1 0.1
RSENSE
lmonnp 39m
A4 v

VT
==Cu! R2 CFB
0.1u (R2)} |s20p
N
Rcastsn RFB
1m 20k
A4

V4
PWL(D 0 m {Vin])

tran 0 10m 0 1u

Atemp 25

options thom=25 plotwinsi

Jlib MDC_NJW4140-Z2_LT00.lib
Jlib MBRS40MFS.LIB

.param Vin=12 Vo=20 I0=1.0 Ro=Vo/Io

.param R1=3.3k R2=82k

.meas TRAN Tsw TRIG v(out)=2.5 TD=9.9m RISE=1 TARG v(out)=2.5 TD=9.9m RISE=2
.meas TRAN Fsw PARAM 1/Tsw

.meas TRAN Vout AVG v(vout) FROM 9m TO 10m

;.step param Vin list 9 12 15

;.step param Io list 100m 500m 1.5

R1
{R1}

Ro
{Ro}

V+, EN

AUUUUY

RET Drajn| Voltage

- L - L L - L
Output Voltage
Load Current
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Referred to Data Sheet

Testbench for UVLO function (V+ = 12[V], Vout = 20[V], lout = 1.5[A])

L1

RL1ESR

Jou Jen

220u 0.1u

RCINTESR RCINZESR

0.1 im

Rdmy1l EN

22uH

36.4m

swi

AN—

V1

330

CSs1

F

D1

Dmbr540mfs

1

RSENSE
0.039

RSJ451N04

—,_E"
L—lvs out ouT RS1

SI
AGND

-|=100u

RCO1ESR
0.1

Co2
_100u

RCOZESR

0.1

_“_
(=]
2'E

RCo3ESR
im

;RZ
82k

VV+

T PWL(0 0 1m {Vin} 10m {Vin} 11m 0 30m 0 31m {Vin})

tran 0 40m 0 1u
Jtemp 25

.options tnom=25 pl
.lib MDC_NJW4140-22_LTO1.lib
.lib MBR540MFS.LIB

.param Vin=12 Vo=20 Io=1.5 Ro=Vo/Io
Vien)

R1
3.3k

ékﬂ
{Ro}

fi'.i\i/_,'_i’iENiffiiiiiiiiiiiiiiiiiii.'iifiiif:ffifffifffifiififgififffi........................;................................‘................

o OutputVoltage N

Load Current e
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MDC_NJW4140-Z2_LT

Testbench for EN function (V+ = 12[V], Vout = 20[V], lout = 1.5[A])
Referred to Data Sheet

= L1 RL1ESR
. . v, IR
22uH 36.4m
Cinl Cin2
220u 0.1u
RCINTESR RCINZESR Swe pt vouT
0.1 im Dmbr540mfs
— 1 dcot  Jeo2  cos 2 CFB o
u1 :j RSI451N04 T100u 1000 |0.1u 82k |820p {Ro}
e on RS1
] TR PP AGND A
IN-AGND 330
FB_fm cr
RNF — RCO1ESR RCOZESR RCo3ESR RFB
13k S 0.1 0.1 im 20k
vi
CNF st RSENSE
—|:10000p A pr 0.039
v v hv

CD“H-
PWL(0 0 1m {Vin})

VEN
+ R1
= 3.3k
PWL(D 0 1m {Vin} 10m {Vin} 11m 0 30m 0 31m {Vin})
A4 v
tran 0 40m 0 1u

Jtemp 25

.options tnom=25 pl
.lib MDC_NJW4140-22_LTO1.lib

.lib MBR540MFS.LIB

.lib NTD5807NT4G.LIB

.param Vin=12 Vo=20 Io=1.5 Ro=Vo/Io

Current
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Testbench for OPC function (V+ = 12[V], Vout = 20[V], lout = 1.5[A] -> 10.0[A])
Referred to Data Sheet

=
L1 RJI%ES'R
22uH 36.4m
Cinl Cin2
220u 0.1u
b1 VSEN1
RCIN1ESR RONZESR SWe D.: - T
0.1 im Dmbr540mfs J-
— 1u
e M2 Aot o2 Lce3 Rz ASB Ro Ro2
u1 | Rs3451n04 [00u 00w Toau sk |820p (R} 2
Rdmy1 e ] ::‘- out
- IN-
1lu B IN- AGND
—FB cT swi CNT
RNF 3 RCo1ESR RCo2ESR RCo3IESA RFB
13k 0.1 0.1 im 20k 6 X;
51
CNF RSENSE I
‘Ewmp 0.039
C)w"’ Avd A¥a
T BUWL[O D 1 {Vin})
V2
R1 *
3.3k =
PWL(0 0 10m 0 11m 1)
~ =~
.tran 0 20m 0 1u .model sw1 sw (Ron=10m Roff=1meg Vt=0.5)
.temp 25
.options tnom=25 insi thod
.lib MDC_NJW4140-Z2_LT01.lib
.lib MBR540MFS.LIB
.lib NTD5807NT4G.LIB

.param Vin=12 Vo=20 Io=1.5 Ro=Vo/Io

i e Vien) ity

| MOSFET Qg

_____ - Ut e = e —

LoadCurrentP
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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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