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LTspice Model

Synchronous Buck Regulator
Texas Instruments Inc.
LM20242

Model Information
Model A macro model
Call Name MDC_LM20242 LT
Pin Assign 1:SS/TRK 2:FB 3:PGOOD 4:.COMP 5,6,15,16:VIN 7,8,13,14:SW 9,10,11:GND 12:AGND
17:BOOT 18:VCC 19:EN 20:RT 21:Exposed pad

File List Model Library MDC_LM20242_LT03.lib
Model Report MDC_LM20242_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 29-May-2013
@Product name LM20242
@ Company name Texas Instruments Inc.

[Characteristics listed]
@ Characteristics VFB,RHSW-DS(ON),RLSW-DS(ON)
VUVLO
DMAX,ILIM,VEN

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

Condition Unit
Iltem
Min Typ Max
Vin 4.5 12.0 36.0 Vv
Temperature 25.0 deg C
© 2021 MoDeCH inc. June 30, 2021
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Model Functions Table

Functions Implemented

Current Mode Control, Selectable Compensation O

Resistor Programmed, 1MHz Capable Oscillator

Synchronous Rectifier with Diode Emulation

Adjustable Output Voltage Down to 0.8V

Programmable Soft-Start With External Capacitor

Precision Enable Pin with Hysteresis

OVP, UVLO Inputs and PGOOD Output

Internally Protected with Peak Current Limit

OR OO O NON NONNONNE)

Non-Linear Current Mode Slope Compensation

©2021 MoDeCH inc. June 30,
2021 Rev. 1.0
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Testbench for step-down converted function (Vin=12[V], Vout=3.3[V], lout=2.0/0.01[A], Fsw=315[kHz])
Referred to Data Sheet

cBT

0.1u

UL

R7
'49.9k

L1

Rderll

VINL vee [—¥e€
VIN2 BooT | 2201
VN3 sw1
VING sw2

vi

PWL(O 0 100u {vin}) T

R1 RS R9 R10
im 1m im im
v

_tran 0 8m
-temp 25

.options tnom=25

.options plotwinsize=0

.param Vin=12 Vout=3.3 Iout=2
step param Tout list 10m 2.0
.step param Vin list 8 12 36

Jib MDC_LM20242_LTO1.lib
.options method=gear

cin cnl [cn2 |cn3  |C2

a7u [47u [a7u [oauw [33n

s,
cvee
SSF:RK FB sw3 RIL  —
SS_TRK  SW4 10k 1u
CoMP_| hn beoon |PE00D

c2
1200

~

§R6
12.1k

c1

2.2n

~

RL_gr penp1 [P0

En EN PGND2 |——8

RS R4
205k &~ 10k

ASHD_| aGup £pPEND3 ——

L

ST o] -
15u 10m l
D1 D2
R2 cLL cL2 Rout
MBRO540 | MBRO540

{Vout/Iout}

RESR1 " RESR2
100m im

RAGND RPGND

-save v(vin) v(fb) v(ss_trk) v(comp) v(rt) v(en) V(iglg
-save v(vce) v(boot) v(sw) v(pgood) v(pgnd) v(out)
-save i(rout) i(l1)

.save dialogbox

10.2k
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Simulation results are following.
Explanatory notes

Step-down converted function (Vin=12[V], Vout=3.3[V], lout=2.0[A], Fsw=315[kHz])

— : simulated

V(en)

V(vin)

\/: e
vin, £n

Inductor current
A 1 ~ o e —
o LOal Currcric
o —-_._——
Output voltage __________________.._——-
7 D T
E—
q‘ ; V(pgood)
PGOOD
0.0ms ).8ms ms 2.4ms 2ms 4.0ms 4.8ms ms 6.4ms ms
V(vin) V(en)
Vin,-En
B V(sw)
A/
(@ AA}
ILL) I(Rout)
Inductor current T — T T T
\\/ ‘-\/ -
Load current
‘ V(out)
1+
vOlLtagc
jood
5.0°
i PGOOD
7.982ms 7.984ms 7.986ms 7.988ms 7.990ms 7.992ms 7.994ms 7.996ms 7.998ms
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Simulation results are following.
Explanatory notes  — : simulated

Step-down converted function (Vin=12[V], Vout=3.3[V], lout=10.0[mA], Fsw=315[kHz])

V(en)

V(vin)

\/: e
vin, £n

I(Rout)

Inductoﬁ current
Output voltage e
o P g —
/____________._

PGOOD

‘‘‘‘‘ 5 0.8ms s 4ms ms 4.0ms 4.8ms 5.6ms 6.4ms 5 8
V(vin) V(en)
Vi Ay En
V(sw)
r r
SARMANEARAAANRA AAAA nAAlnA\ﬂ AAA nnnAnnA\N AN AAAI\]AJIAA\AAA AA\A AAAANMAAAAARNANRARNARRA AAR
BLIATATATAVATAVAVAVATAVAY I AVAVAVATATAVAVAVATAY) ATATATATATATAATATAY, ATATATATATATRVAVAVATATAVATAVATATAYS FAVTATAVATATATAVATATATAVATATATAVAVAVA WAV ATAY)
: : I(L1) : : I(Rout)
o ! \ ! \
— Inductor current 1’ \ \ 1’ \ \
) Load current vV VV LA'A S A\TAAS VVV\I% v a '%‘VVVV VVVVVVVVYVVY A'ACA §VV\I\I VVVN vvvqum
9 Qutput voltage
FE
6.0 V(pgood)
. PGOO
9 S 9 5 964ms 9 S 968ms 9. S 7.9 5 7.974ms 9 S 7.978ms 7.980ms 7.982ms 7.984ms 7.986ms 7.988ms 7.990ms 7.992ms 7.994ms 7.996ms 7.998ms
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Testbench for UVLO function (Vin=12->0->12[V], Vout=3.3[V], lout=2.0[A], Fsw=315[kHz])
Referred to Data Sheet

VL

PUILCD 0 1000 Vi S (i} O 0 10 0 L1 (Vi)

Cin

4.7u

R1
im

“tran 0 18m 0
-temp 25

Cin1

[4.7u

RS
1m

-options tnom=25

.options plotwinsize=0

Cin2

4.7u

R9
im

Cin3

0.1u

-param Vin=12 Vout=3.3 Iout=2.0

.options method=gear

Jlib MDC_LM20242_LTOL.lib

R10
im
~

R7
'49.9k

c2

33n

R6
12.1k

c3 c1
120p {2.2n
v v

RS R4
205k<” 10k

CBT
-_ﬂ.lll
u1
VINL VC VCCI
VINZ2 BOOT <) ]- L1 Rdcrlt ol
vz sw1 41N »
15
B VING SwW2 Ri1 __CVCC u 10m
e sw3 = D, o oL oz
SS_TRK  SwW4 06 |1 @
DDR'_;IP 'COMP DD MBRO540 | MBR0O540! 32.1k 100u 1u
EN RT PGND1 _P(w_
BN PoND2[—
AGND_| rGnD ¢pPoND3|— RESR1 <”RESR2
EpPS!
100m < 1m
RAGND RPGHD R3
1u 1u 10.2k

~ave (vin) uTb) viss_trk) (eomp) v(rt) (en) v(agnd)
.save w(vcc) v{boot) v(sw) v(pgood) v(pgnd) v(out)
.save i(rout) i(I1)

save dialogbox

Rout
{Vout/Iout}
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Simulation results are following.
Explanatory notes  — : simulated

UVLO function (Vin=12->0->12[V], Vout=3.3[V], lout=2.0[A], Fsw=315[kHz])

12 M(en) V(vin)
Vin, En
/
o V(sw)
SW

27 : - : : : 1(L1)

21

15 Inductor curre

0.9 o

0.3A -2z n
0.3 -

3.6 V(out

/-‘- | e

; Output voltage — \ /.--"""

. e

BB __——

oo V(pgood)

6.0V

5.0V

o PGOOD

2.0V

1.0

0.0V —————

0ms 1ms 2ms 3ms 4ms 5ms 6ms 7ms 8ms 9ms 10ms 11ms 12ms 13ms 14ms 15ms 16ms 17ms
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Testbench for OVP function (Vin=12[V], Vout=3.3[V]->VIN short->3.3[V], lout=2.0[A], Fsw=315[kHz])
Referred to Data Sheet

swi am
u1 0.1u g

Yl e e . §
VN2 BOOT| sw ]. 11 Rradil
R7 VING swi

A Rred oyt .
sk L swe e 15 Tom
s sw3 ri1 S o1 0; a1 @
SSIRK 1o TR swal 0k |1u R2 Rout
CoMP—{cop peoop(—F00% HER0540 | MER0540) 321k [1000 [ oo} | va
Tu e
‘AGND Z’éunw RESRI SRESR2 PWL(0 08m 0 5m 1 10m 111m 0)
100m & 1m
r Avd
model SWL SW (Ron=1m Roff=1meg Vt=0.5)
an jam |cn2 Jcins Je2
Ao dom L2 Lon3 1 R6
a7 [47u [47u Joau Jam 121k
v

R1 R8 RS R10 & 1 RS R4 RAGND RPGND R3
= im <" im im < im 120p |2.2n 205ke” 10k 1u 1u 10.2k
PWL(0 0 100u {Vin})
v

“tran 0 12m “save v(vin) u(fb) v(ss_trk) v(comp) v(rt) v(en) \s(Zgna)
temp 25 -save v(vec) v(boot) v(sw) v(pgood) v(pgnd) v(out) v{cnt1)
.options tnom=25 savei(rout) i(l1) i(rsen1)

«options plotwinsize=0 save dialogbox

.param Vin=12 Vo=3.3To=2

Jib MDC_LM20242_LTOLIib

.options method=gear

© 2021 MoDeCH inc. June 30,
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Simulation results are following.
— : simulated

Explanatory notes

OVP function (Vin=12[V], Vout=3.3[V]->VIN short->3.3[V], lout=2.0[A], Fsw=315[kHz])

B V(vin) V(en)
o]
ad]
5 , \/+
o viri, n
2‘;; e,
18V
14y :
12:: | SW 7
2v+
;IZ' (L) 1(Rout)
s
B Inductor current \P
Load current ’
71?2_ V(out) V(fb)
o O 4 Li Ar
v TOLtPuULl VUILAE |4
-6V
12V FB |
-51t- pgood)
| PGooD
0.0V
0ms ims 2ms 3ms 4ms 5ms 6ms 7ms 8ms Sms 10ms 11ims
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Testbench for OCP function (Vin=12[V], Vout=3.3[V]->GND short->3.3[V], lout=2.0[A], Fsw=315[kHz])
Referred to Data Sheet

car
u1 0.1u
e e
—|vmz oot |E20T T 1 Recdll RSENL
r7 r—vms  swi|—¥ oyr —ANr
495k L—vme  swo cvee 150 26m Yu

By sw3 RiL 5 o o @ a2

SS IRK oo tRic swa 10k |du R2 Rout
COMP | comp  paoop {22000 MBRO540| MBROS40 321k (1000 f1u {Vo/To1}
RT D

L

o
AGHD |2 o RESR1 PRESR2
100m < 1m
|—' sw
B i e e 3 s1
a7u J47u 470 |oau [33n 12.1k v
v
K1 OR8 OR9 LRI0 (SR S RAGID RPGND. 3 PWL(0 0 8m 0 9m 1 10m 1 11m 0)
= im Sim Sim & im 120p J22n Z205K¢” 10k u 1u 102k
PWL(0 0.100u {Vin})
A

“save v(vin) v(fb) v(ss_trk] v(comp) v(rt) v(en )?pgnd) “model SW1 SW (Ron=1m Roff=1meg Vt=0.5)
-save v(vee) v(boot) v(sw) vipgeod) v(pgnd) viout) v(cnt1)

save i(rout) i(l1) i(rsen1)

save dialogbox

-param Vin=12
b MDC_LM20242_LTOLIib
.options method=gear
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Simulation results are following.
Explanatory notes  — : simulated

OCP function (Vin=12[V], Vout=3.3[V]->GND short->3.3[V], lout=2.0[A], Fsw=315[kHz])

V(en) V(vin)

1 \/:
' I vir, &n

o Inductor current

- —lLoad current=

-4,
40 V(out)

_— v
: Output voltage e
FB_._—
/
68 V(pgood)
5.0
i PGOOD
2.0
1.0
0.0
0ms ims 2ms 3ms 4ms Sms 6ms 7ms 8ms 9Ims 10ms 1ims 12ms|
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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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