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LTspice Model

Logic IC

Toshiba Corporation
TAVHC244FT

Model Information
Model A macro model
Call Name MDC_74VHC244FT_LT
1:1 G 2:1A1 3:2Y4 4:1A2 5:2Y3 6:1A3 7:2A2 8:1A4 9:2Y1 10:GND 11:2A1 12:1Y4

PINASSION 13502 14:1Y3 15:2A3 16:1Y2 17:2A4 18:1Y1 19:2_G 20:Vce
File List Model Library MDC_74VHC244FT_LTO1.lib

Model Report MDC_74VHC244FT_LT.pdf(this file)
Verified Simulator Version LTspice 17.1.15
Note
References
The information which was used for modeling is as follow:

[Data Sheet]

@ Date/Version

@®Product name T4VHC244FT

@ Company name Toshiba Corporation

[Characteristics listed]
@ Characteristics Vih, Vil, Voh, Vol, loz, lin, Icc
tpLH, tpHL, tpLZ, tpZL, tpHZ, tpZH
Cin, Cout

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
Power Supply Voltage 2.0 5.5 Vv
Temperature 25 deg C
© 2023 MoDeCH inc. Nov 7, 2023
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Il ﬂll MDC_74VHC244FT LT
Logic Gate O :Implemented
X :Not Implemented

Model Functions Table —:Not applicable

Functions Implemented

Truth Table 1 O
Propagation Delay 1 O
CMOS/Open Drain Output 1 @)
Schmitt trigger 1 O
Timing Chart 1 O
Input Protection 2 O
Output Protection 2 O
Power Supply Current 2 O
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Testbench for truth table function

LTspice - TB_74VHC244FT Tran_Enc.asc — O

File Edit Hierarchy View Simulate Tools Window Help

PEEHTFOIRAARIR I EH2® s20 4 52

0SB 43 ZDVO D Crnridanp

'( TB_T4WHGC 244FT Tran_Encasc t: TE_T4VHC244F T Tran_Encraw

—
+ TB_74VHC244FT_Tran_Enc.asc [E=R[EcR ==
yeg
16
1.6 Vi
1A_31A1 2_0(§I 2.6
2Y4 ¥4 It 1Yl
1A2 2A4
23 2Y3 12 172
1A3 2A3
221, 13—l
— 1 A4 2A2
2 w1 1 1y4
AGND 2A1
Q'
(g ) {1/ Fsw))
V3 vi V5 c8 c7 C6 (5] C1 c2 c3 c4 V6 EL 1A
¥ E £, £, £, ¥
{Co} {Co} {co} {Co} {co} {co} {Co} {Co} -
{vec} 0 PULSED3 (1/fn05) 3n 30 PuLsa o) 30 q1/renra5-3n) (11Feny)
v v v A4 v v v A4 v
.tran 0 20u 0 10n
_temp 25
.options tnom=25
.param Voc=5
.param Fsw=100k Trf=3n Co=50p Fen=50k
.meas TRAN tpLH TRIG v(a)=Vcc/2 RISE=1 TARG v(z)=Vcc/2 RISE=1
.meas TRAN tpHL TRIG v(a)=Vcc/2 FALL=1 TARG v(z)=Vcc/2 FALL=1
;.step param Vce list 3.3 5.0
;.step param Co list 15p 50p
.lib MDC_74VHC244FT_LTO1.lib
¥ TB_74VHC244FT_Tran_Enc.raw o ==
3.0\
1.5V
0.0\
5.0V
2.5Vt ------ LAL-
0.0\ | | | | | | | i |
.0V V(1y3) V(1y2) V(1y1) V(1y4)
T &
0.0V -
3.0V
1.5V
0.0\
V(2a)
2.5Vt
5.0\ 1) : : vi2y3) , _Vi2y2) : : voyy
2.5\ 2004 .
.3V LZALTF
‘]‘0\" l‘ ; ll l‘ Ll L] Ll Ll
Ous 2us 4us 6us 8us 10us 12us 14us 16us 18us 20us
Alternate
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Testbench for Vol

LTspice - TB_74VHC244FT Vol Encasc — O

File Edit Hierarchy View Simulate Tools Window Help

4, TBMVHOLUFT Vol Encase ¥ TB_T4VHO244FT Vol Encraw

1, TB_74VHC244FT_Vol_Enc.asc o) -5
vecc
Ul
1.6 Voc—
i 1Al 26—
2Y4 1Y) frem—
v |1A2 a4
Y3 1v2
va |3 A8
2¥2  1Y3
At 22
cj2vr  1va
AGND 2A1
V2
V3 Vi 0
{vecy 0 (]

2
.dc i1 0 8m 50u
.temp 25
.options thom=25
.param Vcc=4.5
.step param Vcc fist 2 3 4.5
Jib MDC_74VHC244FT_LTOL.lib

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Alternate
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MDC_74VHC244FT LT

Testbench for Voh

LTspice - TB_74VHC244FT Voh_Enc.raw

File View PlotSettings Simulation Tools Window Help

P HPENRARVR(RIG DR b REMEB /LD 3 IDDODCimiidor

1, TB_MWHGC244F T Moh Encasc 7 TB_I4VHC244F T Vioh Encram

«, TB_7AVHC244FT Voh_En EE]=]
Voo
Ul

1.6 Voo

v AL 2_¢
2Y4 1Y] [r—

pT) 1A2 274
2Y3 1Y2:

PT7) 1A3 2A3
2Y2 1Y3

1 1A4 2A2

AGND 2Y1 1Y4
AGND 2A1

V2
o
V3 \'28 11

{vec} 0 0
N4

.dcil 0 8m 50u

.temp 25

.options tnom=25

.param Vcc=4.5

.step param Vcc list 2 3 4.5

_lib MDC_74VHC244FT_LTO1.lib

¥ TB_74VHC244FT Voh_Enc.raw == Ech ===

V(y)

I A— T — A H— ~Voh=4.01V-@ Veg = 4.5V, Ioh =-8mA -

x = 2.889mA y = 5.028V Alternate
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Testbench for loz

LTspice - TB_74VHC244FT loz_Enc.asc

File Edit Hierarchy View Simulate Tools Window Help
M@ EH AN RQRAAQARE ' HBR $R2PR OB LB 3 XDPDOD Crmpidacy
'( TB_74VHC244F T Joz_Encasc t: TB_74VHC244F T loz_Enc raw
A, TB_74VHC244FT_loz_Enc.asc - =R ESR[=|
Vcc
Ul
16 Vece
1A1 2.6
24 Y4 11 — v
2Y3
2Y2
2Y1
AGND
: V2
V3 V1
{veck 0
4
.dcv205.50.1
.temp 25
.options thom=25
.param Vcc=5.5
_lib MDC_74VHC244FT_LTO1.lib
¥ TB_74VHC244FT_loz_Enc.raw o ®|[=]
1(V3)
A SN RO AU N N Y N loz = 47nA @ Vcc = 5.5V
Alternate
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Testbench for lin

LTspice - TB_74VHC244FT lin_Enc.raw — O

File View PlotSettings Simulation Tools Window Help

D@ XN AQAR|RAIEHBE s 24k OHS

IS+ 3 FDUODCimeidar |

-( TB_14VHG244F T Iin_Enc asc k: TB_74VHC244FT Iin_Encraw

& TB_74VHC244FT _lin_Enc.asc E= =]
Vcc
Ul
16 Vece
A
2Y4 A1 28 1Y1
1A2 2A4
243 2¥3 1Y2:
2Y2
Y2 1Y3:
Y1 1A4 2A2:
Y1 1Y4:
2 AGND 2A1
: V2
V3 V1
{vecy 1]
4
.dcv205.50.1
.temp 25
.options thom=25
.param Vcc=5.5

.lib MDC_74VHC244FT_LTO1.lib

3 TB_74VHC244FT lin_Enc.raw oo =

-1(V2)

x=2768V y=91.93nA Alternate
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Testbench for Icc

LTspice - TB_74VHC244FT lcc_Enc.raw — O

File View PlotSettings Simulation Tools Window Help
P HENRAAR(BGERE S DRHNAEE/ LD £ 3 IDDOD Cimi o
1, TB_MVHC244F T Joc_Enc asc ¥ TB_4VHG244F T Jec_Encraw
& TB_74VHC244FT lcc_Enc.asc [=®@]=]
Vcc
Ul
W— G VCC
1A1 2.6
24 Y4 11 — v
2Y3
2Y2
2Y1
AGND
: V2
V3 V1
{vecy 0
4
.dcv2050.1
.temp 25
.options thom=25
.param Vcc=5
_lib MDC_74VHC244FT_LTO1.lib
¥ TB_74VHC244FT_lcc_Enc.raw =8 =)
1(V3)
S R s e s lin'="84nA @ Vcc =55V
L} L} L} l T T i l. i T
x =3.988V y=9.27uA Alternate
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Testbench for tpLH, tpHL

LTspice - TB_74VHC244FT AC1_Encraw

File View PlotSettings Simulation Tools Window Help

— O

G20~ 1k"Y

FOHRAQAQAR B EHRT 20 OS5

/I LD L3 ZDID

2 O EmE 3 Aa op |

4, TBMVHOLAFT ACI Encasc o TB4VHC244FT AG1 Encraw

& TB_74VHC244FT_AC1_Enc.asc

[=[@]=]
vee
Ul
1.6 Ve
1A1 26
1A2  2A44
1A3  2A34
1A4  2A2 c1
e AGHD | AGND 2A1 {Co}
V2
V3 Vi (WFsw))
{vecy 0
.tran 0 10u 0 10n
.temp 25
.options tnom=25
.param Vcc=5

.param Fsw=100k Trf=3n Co=15p

.meas TRAN tpLH TRIG v(a)=Vcc/2 RISE=1 TARG v(z)=Vecc/2 RISE=1
.meas TRAN tpHL TRIG v(a)=Vcc/2 FALL=1 TARG v(z)=Vecc/2 FALL=1
.step param Vcc list 3.3 5.0

.step param Co list 15p 50p

_lib MDC_74VHC244FT_LT01.lib

6.0\

5.5V=
5.0Vt - -

450t .-
4.0V
3.5V

3.0V
2.5V
2.0V
1.5V
1.0Vt ---
0.5v=
0.0\

0.5\ T T
Ous 1us 2us

8us 9us 10us

x=2.09s y = 6350V

Alternate
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Testbench for tpLH, tpHL

tpLH - Vcc

12.00
10.00

8.00

® Co=15pF@sim
® Co=50pF@sim

tpLH, tpHL [ns]
(o)}
o
o
[ ]
[}
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2.00 3.00 4.00 5.00 6.00

Vce [V]
tpHL - Vcc
12.00
10.00
8.00

6.00 b
° ® Co=15pF@sim

[ ) [} = i
4.00 ! Co=50pF@sim

tpLH, tpHL [ns]
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0.00
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Vce [V]
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Testbench for tpZL, tpLZ

LTspice - TB_74VHC244FT AC2_Enc.asc — O

File Edit Hierarchy View Simulate Tools Window Help

PEHTFIHARAARIE B2 s2o# o8

(L@ + 3 ZDYODCemiidac

4 TBMVHC2MFT AC2 Encasc ¥ TB_T4VHG244FT_AG2_Encraw

TB_7AVHC2MFT_AC2_Enc.asc = =R
yeg
R1
1k
ul
Blti6 v
1A1 26
102 2a44
1A3  2A3
1A4  2A2 1
AGND  2A1: {Co}
@) )
g Vi
0 0

.tran 0 10u 0 10n

.temp 25

.options tnom=25

.param Vcc=5

.param Fsw=100k Trf=3n Co=15p

.meas TRAN tpLZ TRIG v(en)=1.5 RISE=1 TARG v(z)=0.3 RISE=1
.meas TRAN tpZL TRIG v(en)=1.5 FALL=1 TARG v(z)=1.5 FALL=1
.step param Vcc list 3.3 5.0

.step param Co list 15p 50p

_lib MDC_74VHC244FT_LT01.lib

¥ TB_74VHC244FT_AC2_Enc.raw (e @][=]

Ous 1us 2us 3us 4us Sus 6us Tus 8us 9us 10us
Alternate
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Testbench for tpLZ, tpZL

tpZL - Vcc

12.00
10.00
8.00 °

6.00
® Co=15pF@sim

® Co=50pF@sim

tpLZ, tpZL [ns]

4.00
2.00

0.00
2.00 3.00 4.00 5.00 6.00

Vce [V]
tpLZ - Vcc
12.00
10.00
8.00

6.00
® Co=50pF@Sim

tpLZ, tpZL [ns]

4.00

2.00

0.00
2.00 3.00 4.00 5.00 6.00

Vce [V]
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Testbench for tpZH, tpHZ

LTspice - TB_74VHC244FT AC3_Enc.asc

File Edit Hierarchy View Simulate Tools Window Help

PEHTFIHARAARIE B2 s2o# o8

4 TBMVHC2FT ACS Encasc ¥ TB_T4VHC244FT_AGS Encraw

D=3 ZDMNOD Cimpidaop

TB_74VHC244FT_AC3_Enc.asc E=n EO8
Ve
EN
—i
=203 R1
1k
—202
C1
—20 -
{Co}
v
Q. )
{vec) V4 PULSE(D3 {1/ vl)m') (Tt {1/ FEwaS-Tre) {1/ Faw))
{vec} 0
v E
.tran 0 10u 0 10n
_temp 25
.options tnom=25
.param Vcc=5
.param Fsw=100k Trf=3n Co=15p
.meas TRAN tpHZ TRIG v(en)=1.5 RISE=1 TARG v(z)=Vcc-0.3 FALL=1
.meas TRAN tpZH TRIG v(en)=1.5 FALL=1 TARG v(z)=1.5 RISE=1
.step param Vcc list 3.3 5.0
.step param Co list 15p 50p
.lib MDC_74VHC244FT_LT01.lib
¥ TB_74VHC244FT_AC3 Enc.raw (e @][=]

Ous 1us 2us 3us 4us Sus 6us Tus 8us 9us 10us

Alternate
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Testbench for tpHZ, tpZH

tpZH - Vcc

12.00
10.00
8.00

6.00
® Co=15pF@sim

® ® Co=50pF@sim

tpZH, tpHZ [ns]
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2.00

0.00
2.00 3.00 4.00 5.00 6.00

Vce [V]
tpHZ - Vcc
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® Co=50pF@Sim
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Vce [V]
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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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