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LTspice Model
DarlingtonTransistorArray
Texas Instruments Inc.
ULN2003ADR

Model Information
Model A macro model
Call Name MDC_ULN2003ADR_LT
1:1B 2:2B 3:3B 4:4B 5:5B 6:6B 7:7B 8:E 9:COM 10:7C 11:6C 12:5C 13:4C 14:3C 15:2C

Pin Assign 16:1C
File List Model Library MDC_ULN2003ADR_LTOL.lib
Model Report MDC_ULN2003ADR_LT.pdf(this file)
Verified Simulator Version LTspiceXVIi
Note
References
The information which was used for modeling is as follow:
[Data Sheet]
@ Date/Version 2019/8
@®Product name ULN2003ADR
@Company name Texas Instruments Inc.

[Characteristics listed]
@ Characteristics VI(on),VCE(sat),ICEX,VF,l(off),IIR,Ci
TPLH-HL/VOH,VI(ON)_ALL,VF_ALL

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

ltem Condition Unit
Temperature 25 deg C

© 2021 MoDeCH inc. July 08,2021
Rev 1.0
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Model Functions Table

Functions Implemented

Vi(on) O

VCE(sat)

ICEX

VF

|(off)

|

IR

Ci
TpLH-HL/VOH
VI(ON)_ALL
VF_ALL

ON O NONNON RO NON NON NONNONNC)
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VI(on) Testbench
Referred to Data Sheet

_C @

ov

NS S NS

.dcVINO100.1
lib ULN2003ADR.lib

Simulation results are following.
Explanatory notes  — : simulated

Vi(on)

I{Vee)

© 2021 MoDeCH inc. July 08,2021
Rev 1.0



MDC_ULNZ2003ADR_LT

VCE(sat) Testbench
Referred to Data Sheet

IC

@) 350mA

N NS

.step param Il list 250u 350u 500u

.dcIC 0 500m 0.1m
lib ULN2003ADR.lib

Simulation results are following.
Explanatory notes  — : simulated

VCE(sat)

V(n001)

. 0

NS

omA. 100mA 200mA 300mA
11c)

400mA

500mA
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MDC_ ULNZ2003ADR_LT
ICEX Testbench
Referred to Data Sheet
VCE
9
T 50V
NS N
.dc VCE 060 0.1
dib ULN2003ADR.lib
Simulation results are following.
Explanatory notes  — : simulated
ICEX
© 2021 MoDeCH inc. July 08,2021
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VF Testbench
Referred to Data Sheet

D1
Clamp_diode
0
350m
.tran 1
.lib ULN2003ADR.lib
.lib Clamp_diode.lib
Simulation results are following.
Explanatory notes  — : simulated
VF
1. Vv
© 2021 MoDeCH inc. July 08,2021
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lI(off) Testbench

Referred to Data Sheet

VCE
@
Vi 3
+

ov

N NS ~

.dc V1020.01
.lib ULN2003ADR.lib

temp 70
.meas ll(off) FIND -I(Vi) WHEN -l(Vce)=500u RISE=1

Simulation results are following.
Explanatory notes  — : simulated

l1(off)

\Wee]

0.0V 0. 06V 0V 12V 15V 18V

meas {off] FIMD =101 WHER —1(vice EEOOU RISE=1 |
Hipff) =ICwil=6 49442e-005 at 073673
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Il Testbench

Referred to Data Sheet

Clamp_diode
VAN
D
\'/|
ov
~N

.dcVI2501
.lib ULN2003ADR.lib
.lib Clamp_diode.lib

.meas Il FIND -I(VI) WHEN VI=3.85 RISE=1

Simulation results are following.
Explanatory notes  — : simulated

ot 1)

DY TS RN S SR SR SN ORSORRUN F SSOR

DAmA-oe

meas [| FIMD =101) WHEM w1=3 85 RISE=1

1I: =ICW1)=00003551 22 at 3 85
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IR Testbench
Referred to Data Sheet

D1
AN

Clamp_diode
| 7

VR

ov

.dc VR 0 60 0.01
.lib ULN2003ADR.lib
lib Clamp_diode.lib

Simulation results are following.
Explanatory notes  — : simulated

IR

1)
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Ci Testbench
Referred to Data Sheet

vC
-
T ov
Q1 ~7
ULN2003ADR_bjt
\Y|
O
T ov
AC1
NS
.ac dec 1 1Meg 1Meg
.step param V10 10 0.1
Jib ULN2003ADR_bijt.lib
Simulation results are following.
Explanatory notes  — : simulated
Ci
o /({2*PI*1Meg) IM{1/I{Vi))}
© 2021 MoDeCH inc. July 08,2021
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tpLH-HL/VOH Testbench

Referred to Data Sheet

CL

5

vi

PULSE(0 3 10u 3n 3n 40u 80u)
AC1

N
.tran 80u

Jib ULN2003ADR .lib

.meas tpHL TRIG V(in)=1.5 RISE=1 TARG V(out)=24.4365 FALL=1
.meas tpLH TRIG V(in)=1.5 FALL=1 TARG V(out)=24.4365 RISE=1

Simulation results are following.
Explanatory notes  — : simulated

tpLH-HL/VOH

in)

P s | s s VOH

worl : 1 I E‘f SW.raw >
o] i : Cursor 1
o N Wiout)
" ; s : Horz: [ 39.355006us vert: [ 11268436V
sovd ; H : SN Cursor 2
o]
o] [ -~ NfA-- | - /8-
iy Diff (Cursar? — Cursarl )
] | -~ NfA-- | -~ /A~
- i I -
- - ; j i | — NfA-—- | — /A
v i ; N
|rm
e
p f " P P a 5; e e
t H L | meas tpHL TRIG Win}=1 5 RISE=1 TARG Wiout)F24 4366 FALL=1
p tpHL=2 00521 e—007 FROKM 1 0001 5e-005 TO 1 02024e-005
t L H | meas tpLH TRIG Win)=1 § FALL=1 TARG wioutF24 4265 RISE=
p tpLH=367238e-007 FROM 5 00045005 TO 5§ 0361 Te—005
©2021 MoDeCH inc. July 08,2021
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VI(ON)_ALL Testbench
Referred to Data Sheet

Ao VIHO DA
b MDC_ULNZ003ADR_LT N

—1

=T

ili
T

Simulation results are following.
Explanatory notes  — : simulated

27
I
&

VI(ON)_ALL

A(Veet) {Vce2) A(Vee3) {Veed) A(Vce5) (Veet) A(VeeT)

I R

L
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VF_ALL Testbench

Referred to Data Sheet

de VCED 20.01

Jib MDC_ULN2003ADR_LT.liks

— B1 = B2 —=
B4
E v=v[vc) E V=v{vC) —
= V=V[VC)
'C
VCE
ov
BS B& BT
V=V[VC) V=W[VC) V=V[VET)
Simulation results are following.
Explanatory notes  — : simulated
VF_ALL
1(B1) -I(B2) (B4) -(B5) (B6) 1(B7)
0.0v oV 0.4v v 1.0v 1.2v 1.6V 1.8V 2.0v
© 2021 MoDeCH inc. July 08,2021
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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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