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MDC_LM3478MM_LT

LTspice Model

Low-Side N-Channel Controller

Texas Instruments Inc.

LM3478MM

Model Information
Model A macro model

Call Name MDC_LM3478MM_LT
Pin Assign 1:ISEN 2:COMP 3:FB 4:AGND 5:PGND 6:DR 7:FA/SD 8:VIN

File List Model Library MDC_LM3478MM_LTO02.lib

Model Report MDC_LM3478MM_LT.pdf(this file)
LTspice XVII

Verified Simulator Version
Note

References

The information which was used for modeling is as follow:

[Data Sheet]
@ Date/Version
@®Product name
@ Company name

[Characteristics listed]
@ Characteristics

Simulation Condition

17-Jul-2020
LM3478MM
Texas Instruments Inc.

UVLO, OCP, OVP
Frequency adjust

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 2.97 40.00 Vv
Temperature 25 deg C
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Model Functions Table

Functions Implemented

Output Voltage Load Regulation O

Input Undervoltage Lock—out

Input Undervoltage Lock—out Hysteresis

Short—Circuit Current Limit Sense Voltage

Output Over—voltage Protection (with respect to feedback voltage)

Internal Soft—Start Delay

Shutdown threshold

Frequency Adjust

Ol O0|O0|O[|O|O|0O]| O

Line Regulation
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Testbench for UVLO function

Referred to Data Sheet

PULSE(0 3 100u 3m 3m 6m 12m)

1 LG v10
“10u
;|;100u

u1 .
225.684K

ISEN VIN

R19 €7 ISEN VIN R1
: comp FASD A D12
coMP  FASD[ - —/\/ 3
29 25 FB | g or | PR m VDCL>
RBR10T30A
—{AGND  PGND |—

<5

100u

§\R24
10m

R20
2.5

R18 0.01u
60K

= " " L "
atran 0 24m 0 10n
stemp 25

eoptions tnom=25
soptions plotwinsize=0
elib MDC_LM3478MM_LTO1.lib
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Simulation results are following.

Explanatory notes  — : simulated
UVLO function
V(vin)
/ AN / N
VIN // AN // N\
// //
/ N / AN
/ N / N
/ N / AN
/ N / AN
/ N/
L/ N
3. V(dr)
2
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Testbench for OCP function

Referred to Data Sheet

V10

g

-10u
100p -100u
PULSE(0 3 100u 100u 100u 20m 30m)
u1 . R25
ISEN vIn | 225.684K 7 R27
R19 c7 ISEN VIN dm
AN, A COMP comP  Fasp|FASD_ A& <10m D12
A U e VAVAS 2
47K 23n FB g pr 2R {4 Vbc1
. RBR10T30/
—AGND  PGND |—
—
M1
: 4RF7807 s
-100u §Rzo
2.5
:;: R18 §R24
60K 410m

stran 0 21m 0 10n
atemp 25 ~
soptions thom=25

soptions plotwinsize=0

slib MDC_LM3478MM_LTO1.lib

OCLP

SLPOW

Vi4 Vi3 B2

= X
PULSE(0 0.4 6m 13m 10n)] PULSE(0 1 6m 10n 10n 100u 1m V=V(SLPOW)*V(PPOW)
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Simulation results are following.

Explanatory notes  — : simulated
OCP function
V(isen)
ISEN
. ‘ ‘ V(odp)
rrrrrrr OCL}
0mV
4.0V CEL
351.
o fl il fl il ii fl i n
20w il I Il | Il Il Il I
1 5} ) 1' 1l | 1| 1l | 1l 1l
L Il I I i I Il It
Lortrlitet I I | If Il I I
ool Il I1 Il ! Il Il I\
-0.5V
-1.0V —
6.0V V(vdcl)
| vbet
-0167-, ms_17.54ms 17.5 Oms 17.74ms 17.78ms 17.82ms 17.86ms 17.90ms 17.94ms 17.08ms 18.02ms 18.06ms 18.10ms 18.14ms 18.18ms 18.22ms 18.26ms 18.30ms 18.34ms 18.38ms 18.42ms 18.46ms 18.50mg]
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Testbench for OVP funct

ion

Referred to Data Sheet

PULSE(0 3 100u 100u 100u 20m 30m)

vDC1>

R20
2.5

VIN ] ]
40u
100p 100u
ui a R25
ISEN 225.884K 827 ST
R19 c7 —I5EN yoen VIN R1 m
1 R 10m
[ COMP COMP  FASD —EFASD N p2
47K 2n T Fe DR RBRIST30A
— AGND  PGND |—
.
M1
~ k=" aRrF7807
¥ — s
L [100u
et
VPP -C4 R17
R16 =
§ZUK R18 0.01u < 0-025 R24
60K 10m
=tran 0 21m 0 10n
=temp 25 ~
=options tnom=25 a
~.options plotwinsize=0 = £
«lib MDC_LM3478MM_LTO1.lib S 8 2
Y a
=
7]
Y14 ¥13

PULSE(0 0.2 6m 13m 10n)

PULSE(0 1 6m 10n 10n 100u 1m)

Y=V(SLPOW)*V(PPOW)
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Simulation results are following.
Explanatory notes  — : simulated

OVP function

V(dr)

6.0V V(vdc1)
Loy /D1
i \VAPAYA |
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Testbench for Soft start threshold function

Referred to Data Sheet

PULSE(0 3 100u 100u 100u 20m 30m)

L:G V1o
;E.OOu

u1
ISEN
ISEN VIN
A C'7 COMP | omp  FASD D12
a7k 22n B | rp DR . VbeD>
) RBR10T30A
—AGND  PGND
e L2
il IRF7807 10ucs
» R2 100u §R20
c4 R17 im 25
R18 To.01u < 0:05 R24
60K 10m

i i i L i
.tran 0 21m 0 10n
.temp 25
.options tnom=25
.options plotwinsize=0
lib MDC_LM3478MM_LTO1.lib
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Simulation results are following.

Explanatory notes

— : simulated

Soft start threshold function

1.4v=

- 180m A
1.3V

1.1V

0.9V
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10ms|
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Testbench for Shutdown threshold function

Referred to Data Sheet

PULSE(0 3 500u 100u 100u 15m 20m)

100p iumu
UL R25

R27
ISEN VIN
R19 c7 ISEN VIN “n
= -10m
—\ ‘ \ /—| '——CD'\:: comp FASD FASD Cnl D-l,\%

4.JK  22n FB DR

I P
D pome 1u RBRIOT304
] ] .
o M1 2
=1 anrzs0r 0ucs
R 100u 51110
J‘f" §m7 m 2.5
§ms [o.01u < 005 §n24
60K 10m

VDC1>

=tran 0 20m 0 10n
temp 25 ~
~options tnom=25

=options plotwinsize=0

=lib MDC_LM3478MM_LT01.lib

TH1

ve
REP%
R=V(RTH1}

PULSE(220K 1.5MEG 6m 8m 0 30m}y

PULSE(225684 300K 1m 5m 5m 2m 12m)
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Simulation results are following.
Explanatory notes  — : simulated

Shutdown threshold function

\
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Testbench for load regulation

Referred to Data Sheet

VIN ] .
qu L3 J-fs v4
10u -
100p lmo“ PWL(0 0 100u {Vin})
U1
ISEN 1 een VIN 225.684K~ R11 ::‘0
R? c’io COMP comp FASD FASD R12 10m D1
— N FASD A/ DL,
Kz T o oR RBRllﬁITSOJ voCL;
— AGND  PGND|[—
'_
M2
"4 IRF7807 s
- E RL2
100u {Vout/Iout}

c2 §R4
§:03K §R6 To.01u< 0025 §R9 L VSEN1
60K 10m (_)

0.im

.save v(vin) v(DR) v(VDC1) i(vsenl)

.tran 0 6m 0 10n < -
.save dialogbox

.temp 25

.options thom=25

.options plotwinsize=0

.param Vin=3 Vout=5 Iout=1500m

.meas TRAN VDC1 AVG v(VDC1) FROM 5.9m TO 6.0m

.step param Iout list 100m 200m 500m 1000m 2000m
.lib MDC_LM3478MM_LTO1.lib
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Load regulation [%]

Simulation results are following.

Explanatory notes

Load regulation

— : simulated
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Testbench for line regulation

Referred to Data Sheet

“10u 5
100u PWL(0 0 100u {Vin}y
ul 225.684K .~R16
R12 C6 —ISEN|1sEN vin [ INT By
/ COMP | comp  FASD [FASD. A A
47K  22n FB \rp pr| 2R "
— AGND  PGND|—
ca
100u /L1
«{Vout/Iout}
§=R?. §=R14
20K “10m ijssm
T 0.1m

" " " L "
otran 0 6m 0 10n
=temp 25

<options tnom=25

s options plotwinsize=0

=param Vin=3 Vout=1.26 Iout=504m

emeas TRAN VDC1 AVG V(VDC1) FROM 5.9m TO 6.0m
=meas TRAN VFB AVG V(FB) FROM 5.9m TO 6.0m
=step param Vin list 3 5 10 20
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Line regulation [%]

Simulation results are following.

Explanatory notes

Line regulation

— : simulated
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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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