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www.modech.com MDC_SN65HVD3088E_LT

LTspice Model

Low-Power RS-485 transceiver
Texas Instruments
SN65HVD3088E

Model Information
Model A macro model
Call Name MDC_SN65HVD3088E_LT
Pin Assign 1:R 2:_RE 3:DE 4:D 5:GND 6:A 7:B 8:Vcc

File List Model Library MDC_SN65HVD3088E_LTO01.lib
Model Report MDC_SN65HVD3088E_LT.pdf(this file)
Verified Simulator Version LTspice 17.1.14
Note
References
The information which was used for modeling is as follow:
[Data Sheet]
@ Date/Version August 2009
@®Product name SN65HVD3088E
@ Company name Texas Instruments

[Characteristics listed]
@ Characteristics |[Vod|, d|Vod|, Voc, dVoc, los
Vit+, Vit-, Vhys, Voh, Vol, loz, li, lih, lil, Cdiff, Icc
tPLH, tPHL, tr, tf, tsk(p), tPZH, tPZL, tPHZ, tPLZ

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
Supply Voltage 4.5 5.0 55|V
Temperature 25.0 deg C
© 2023 MoDeCH inc. Sep 27, 2023

Rev 1.0
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[ Transceiver ] O :Implemented
X :Not Implemented

Model Functions Table —:Not applicable

Functions Implemented
Truth Table 1 O
Transmitter electrical characteristics 1 O
Receiver electrical characteristics 1 O
Driver switching characteristics 1 O
Receiver switching characteristics 1 O

© 2023 MoDeCH inc. 225 i.?d 2023



IEGII MDC_SN65HVD3088E_LT

Testbench for Vih, Vil of RE, DE, R (Vcc = 5V)

LTspice - 6-3_01_TB_Vih,Vilasc

File Edit Hierarchy View Simulate Tools Window Help
DEF T FOQAOAQAR B BRI RDEMAE LB F3XDYDOD il op

A 6-3.01TBVihVilasc § 6-3.01.TB_VihVilraw

A 63,0178 Vih Vilasc (=)o

F

_ Rt R VO ———"
RE of 8
— DE s —
D
€3
Jt‘-x
=
o RE o2
DE e
b
£2
‘.I“l
—
- —
| N—
sre €1 va V6 vs 2 V3
.t {vecy ° {vccy ° {vccy
vi

PULSE(0{VCC}01102)

“tran0201m
“temp 25

_param VCC=5

-meas TRAN VIHD FIND V(D) WHEN V(AL, B1)=0 RISE=1
<Svene TRAN VLD FIND WD) WHEN WALEI |8 PALL-L
“meas TRAN VIHDE )=2.5 RISE=1
_meas TRAN munmqn_qvmmvuz,n) =2.5FALL=1
_meas TRAN VIHRE FIND WHEN 25 RISE=1
{meas TRA VILRE FIND VCRE] WHEN V(R)= .25 FALL=1
-lib MDC_SNGSHVD30SSE_LTOL i

2 6-3.01.TB_Vih Vil raw = (=]
5.0V Vi{de) V(d) vie)

S S S S N—
3.0V
2.0V
1.0V
0.0V
4.5\
2.7V
0.9V
oo = 0.8[V]ofD | - Vih = 2.0[V] of
2.7V : : :

4.5V

V(a2,b2)

2.2V

By """"""""" \E/lh """ 0. 8[V] orR vV 1h20[V]0rR """"""""""

0.0\

L) L) L) L] L) L] L)
0.0v 0.5v 1.0v 1.5v 2.0v 2.5V 3.ov 3.5V 4.0v 4.5V 5.0v
v(src_in)

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0



— —
= =
= —_—

MDC_SN65HVD3088E_LT

Testbench for |[Vod| without common-mode loading (Vcc = 5V)

LTspice - 6-6_01_TB Vod 01.asc

File Edit Hierarchy View Simulate Tools Window Help

PMEE P FOQOAR B ERTE +2RPAAE LB 3 ZDNOD Ciriidorp

4 6-6.01TBVod_01asc ¥ 6-6.01.TB Vod_01raw

1, 6-6.01_TB_Vod_0%.asc

=8 o =)

Ul
VCC

VCC

DE
D

GND

VDE VD VGND VVCC

{vcc} T {vccy

PWL(0 0 1m {VIN} 2m {VIN 3m 0)

.tran 0 3m 0 100n

.temp 25

.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3

.meas TRAN -VOD FIND V(A,B) AT 0.0m

.meas TRAN VOD FIND V(A,B) AT 1.5m

.meas TRAN AVOD PARAM ABS(-VOD+VOD)

.lib MDC_SN65HVD3088E_LTO1.lib

V(A,B)

Alternate

© 2023 MoDeCH inc.

Sep 27, 2023
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GII MDC_SN65HVD3088E_LT

Testbench for |[Vod| without common-mode loading (Vcc =5V, Rload = 54[ohm])

LTspice - 6-6_01_TB Vod 02.asc

File Edit Hierarchy View Simulate Tools Window Help
PE T+ QOB AR I DEMAELSBC 3 XD DD P

4 6-6.01TBVod_02asc ¥ 6-6.01.TB Vod_02raw

4 6-6.01.TB_Vod_02.a5c [ ]
U1
—R_ vcc v:c
e | B[ !
= DE A R1
D GND 27
c1
50p
VDE VD VGND vvce R2
1 27
{vccy 0 {vcc}

PWL(0 0 1m {VIN} 2m {VIN}3m 0)

.tran 0 3m 0 100n

.temp 25

.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3

.meas TRAN -VOD FIND V(A,B) AT 0.0m

.meas TRAN VOD FIND V(A,B) AT 1.5m

.meas TRAN AVOD PARAM ABS(-VOD+VOD)

.lib MDC_SN65HVD3088E_LTO01.lib

V(A,B)

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0
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GII MDC_SN65HVD3088E_LT

Testbench for |[Vod| with common-mode loading (Vcc = 5V, Rload = 100[ohm])

LTspice - 6-6_01_TB_Vod_03.asc = O

File Edit Hierarchy View Simulate Tools Window Help

PMEE P FOQOAR B ERTE +2RPAAE LB 3 ZDNOD Ciriidorp

4 6-6.01TBVod_03asc ¥ 6-6.01.TB Vod_03raw

4 6-6.01.TB_Vod_03.asc [ ]
U1
—R_ vcc v:c
e | B[ !
= DE A R1
D GND S0
c1
50p
VDE VD VGND vvce R2
1 50
{vccy 0 {vcc}

PWL(0 0 1m {VIN} 2m {VIN}|3m 0)

.tran 0 3m 0 100n

.temp 25

.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3

.meas TRAN -VOD FIND V(A,B) AT 0.0m

.meas TRAN VOD FIND V(A,B) AT 1.5m

.meas TRAN AVOD PARAM ABS(-VOD+VOD)

.lib MDC_SN65HVD3088E_LTO01.lib

V(a.b)

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0
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MDC_SN65HVD3088E_LT

Testbench for |[Vod| without common-mode loading (Vcc =5V, Vtest =-7 to 12[V])

LTspice - 6-6_01_TB Vod 04.asc

File Edit Hierarchy View Simulate Tools Window Help

PMEE P FOQOAR B ERTE +2RPAAE LB 3 ZDNOD Ciriidorp

4 6-6.01TBVod_dasc ¥ 6-6.01.TB Vod_0draw

1, 6-6.01_TB_Vod_0d.asc

=

ﬁﬁvc(Z:ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁ;;;

.temp 25

.param VCC=5VIN=3.
.step param VTEST list 7012

Mgano3moon

.meas TRAN -VOD FIND V(A,B) AT 0.0m
- - .meas TRAN VOD FIND V(A,B) AT 1.5m : : : : : : : : : : :
".measTRANAVODPARAMABS(-VOD+VOD)‘”"””‘"‘”"”””"”"”””"”"”‘

~.lib MDC SN65HVD3088E LTO1.lib

.options thom=25 plotwmsue 0 method trapezmdal

e

V(A,B)

Alternate

© 2023 MoDeCH inc.

Sep 27, 2023

Rev 1.0



M=i=|l=i—|}|| MDC_SN65HVD3088E_LT

Testbench for Vod - lo (Vcc = 5V)

LTspice - 6-6_01_TB Vod-lo_05.asc

File Edit Hierarchy View Simulate Tools Window Help

PMEE P XN QOAQAR B ERE 208 A8 @03 DO Cinidop
4 6-6.01TBVod-lo 05asc ¥ 6-6_01_TB_Vod-lo_05raw
1 6-6.01.TB Vod-lo_05.asc [E=RHoR ==
U1
R VCC VSC
RE B = =
DE A
D DE A
D GND I1

%o

PWL(00 1m {10})
load

VDE VD VGND + VVCC

{vccy VIN} 0 {vccy

.tran 0 1m 0 100n

.temp 25

.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3 I0O=50m

.lib MDC_SN65HVD3088E_LTO1.lib

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0



MDC_SN65HVD3088E_LT

Testbench for Voc (Vcc = 5[V], Rload = 27[ohm], Cload = 50[pF])

LTspice - 6-6_03_TB Voc.asc = O
File Edit Hierarchy View Simulate Tools Window Help
PMEE P FOQOAR B ERTE +2RPAAE LB 3 ZDNOD Ciriidorp
4 6-6.03TBVocasc ¥ 6-6_03_TB Vocraw
% 66.03.T8 Voc.asc =8 o =)
U1
—R_ VCC v:c
—1 RE B =
DE DE A A
D GND
VGND VVCC
R3 -
50 =
{vccyr 0 {veey
PULSE(0 {VIN} 1u 5n 5n 0.005m|0.01m 2)
.tran 10u
.temp 25
.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3
.meas TRAN VOCSS1 FIND V(VOC) AT 0.5u
.meas TRAN VOCSS2 FIND V(VOC) AT 3.5u
.meas TRAN VOCSS3 FIND V(VOC) AT 6.5u
.meas TRAN AVOCSS PARAM ABS(VOCSS2-VOCSS3)
.meas TRAN VOCPP PP V(VOC)
.lib MDC_SN65HVD3088E_LTO01.lib
o [=][=]=]
V(d)
2.55V
P31\ SN N S SN SRR
o V(VOC) | Voc(PP) 0755[,\/,} ,,,,,,,,
2.40V-
2.35V=1
2,30Vt
L T S ST T e
2,20V - - - oo s poenoeeees VOC—2,15[V] rrrrrrrrrrrrrrrrrrr fomemonmenn e booroemo e fomemonmenn e booroemo e fomemononenn e
b 15V : ‘ : ‘ ' : ' ‘
2.10V= ‘
2.05V= :
2.00V=4 ‘ ‘
1.95V T T T T T T T T T
Ous Tus 2us Jus 4us Sus 6us fu Bus 9us 10us
Alternate

© 2023 MoDeCH inc.

Sep 27, 2023
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Ec" MDC_SN65HVD3088E_LT

Testbench for li of D, DE (Vcc = 5V)

LTspice - 6-6_04_TB_li.asc = O

File Edit Hierarchy View Simulate Tools Window Help

PMEE P FOQOAR B ERTE +2RPAAE LB 3 ZDNOD Ciriidorp

A 6-6.04 TBJiasc ¥ 6-6.04_TB Jiraw

K 6604 TB liasc (o) O )
U2
VDE RE Bl
DE A f—
D GND/|
ul
L [ Al—
D GND/|
o
SRC E1l V2 V3
1 0 {vee}
V1
{viny
.tran 0 1m 0 100n
temp 25
.options tnom=25 plotwinsize=0 method=trapezoidal
.param VCC=5.5 VIN=5.5
.meas TRAN IID FIND I(VD) AT 0.5m
.meas TRAN IIDE FIND I(VDE) AT 0.5m
.lib MDC_SN65HVD3088E_LT01.lib
o [=][=]=]
I(Vd) 1(Vde)
D), X(DE)
Ti = 20.4[uA] of D, DE
Alternate
©2023 MoDeCH inc. Sep 27,2023

Rev 1.0
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MDC_SN65HVD3088E_LT

Testbench for los of D, DE (Vcc = 5V)

LTspice - 6-6_05_TB_los.asc = O
File Edit Hierarchy View Simulate Tools Window Help
PMEE P FOQOAR B ERTE +2RPAAE LB 3 ZDNOD Ciriidorp
4 6-6.05TBJosasc ¥ 6-5.05.TB Josraw
£ 66,0518 Josasc (=)o
U2
m— R vcc B Voo 13
~——RE B
DE A f—— 0
D GND
E2 SRC_IN
1
Ul
—_—
m— R vcc VA
s RE B —
DI DE A
D GND S
VDE VD VGND VVCC E1 wWo
{vccy T 0 {vccy 1
{VIN}
.tran 0 1m 0 100n PWL(0 {vO1} 1m {V02})

.temp 25

.options tnom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VO1=-7 VO2=12

.step param VIN list 0 3

.meas TRAN IOSAMIN FIND I(VA) AT 0.0m

.meas TRAN IOSAMAX FIND I(VA) AT 1.0m

.meas TRAN IOSBMIN FIND I(VB) AT 0.0m

.meas TRAN IOSBMAX FIND I(VB) AT 1.0m

.lib MDC_SN65HVD3088E_LT01.lib

oo
420mA ‘N“‘ .
L Ios----385[mA] @ V(D) = O[] st
-224[mA] @ V(D) = 0[‘V]‘"‘-------j ------------------------------------- N o

T A~ < == e R T L —— e
TADMASE - - - - -~ - g A e e o RIS e e e e e e
280mAe e+ St o 'o‘s“i"“36‘2'[mA]' @ V‘(D)"""B[‘V‘] ----------- S IOS = 247[mA] @ V(D) =3[V}
o ‘ ‘ ‘ ‘ i) ‘
st - T(B)-- """""""""" e """""" I OS """" 385[mA] @ V(D SRV
Homi - Tos —‘-224[mA] @ V(D)—B[V] “““““““““ e

OmAsg------------- L L e T T T e T T TP
DU I e L T s SR e ELE R EEE e
280mAd---- ‘ 105 = -362[mA] @ V(D) ...... B[V los = 247[mA].@ V(D).— O[V]...
e 8V v AV z'v ov v av »a'v BV 10V 12v

V(src_in)
Alternate

© 2023 MoDeCH inc.
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GII MDC_SN65HVD3088E_LT

Testbench for Vit+, Vit-, Vhys (Vcc = 5V)

LTspice - 6-7_01_TB Vit+,Vit-Vhys.asc

File Edit Hierarchy View Simulate Tools Window Help

PE T+ QOB AR I DEMAELSBC 3 XD DD P

4 6701 TBViteVit-Vhys asc  $2 6-7_01_TB_Vits,Vit-Vhys raw

A 6-7.01_TB_Vit+ Vit- Vhys.asc |[E=R[EER
yCC
B2 L
* X
1(|)i
R
8m
BL IR vee
Rep RE EL
DES | A AL -
D GND —SSRC_IN
1
I1 VRE VDE VGND VVCC \28
8m i o i o o {veey PWL(0 {VID1} 1m {VID2} 2m {VID2} 3m {VID1})
.tran 0 3m 0 500n
‘temp 25
.options tnom=25
.param VCC=5 VID1=-0.2 VID2=0
‘meas TRAN VITP1 FIND V(A1,B1) WHEN V(R1)=1.9 RISE=1
“meas TRAN VITN1 FIND V(A1,B1) WHEN V(R1)=1.9 FALL-1
‘meas TRAN VITP2 FIND V(A2,B2) WHEN V(R2)=3.1 RISE-1
‘meas TRAN VITN2 FIND V(A2,B2) WHEN V(R2)=3.1 FALL-1
imeas TRAN VHYSL PARAN ABS(VITPL-VITIL)
‘meas TRAN VHYS2 PARAM A 2-VITH2
Jib MDC_SN65HVD3088E_LTOL.lib
SRS e =]

V(A1,B1) V(A2,52)

4.0V . : V(r1)

V(R) @ Io = 8[mA] ‘ : 3 : 3 : 3 :
TS S TR S—— Vil=-114.5[mV] || Vih = -85[mV] —
0.4 -
5.5 : : V(r2)

V(R) @ Io = -8[mA]
i [ S B vil=-1145[mv] | Vih'=-85[mv] o
W:‘ZZEHHV EEHZl‘mV 13\2.\mv 1\5‘:.\11\\! M\Zl‘m\/ 12‘2.\m\l 1EHZl‘mV BUTnV ED:nV AD:nV ZE\TnV OmV

V(src_in)

Alternate

Sep 27, 2023

© 2023 MoDeCH inc.
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GII MDC_SN65HVD3088E_LT

Testbench for Voh, Vol (Vcc =5V)

LTspice - 6-7_02_TB Voh,Vol.raw

File View PlotSettings Simulation Tools Window Help
PDEFHEH T FOQAARBELERTE I DEMNAE|L S0 =3 FIDD 0D O imeld

4 6-7.02.TB VohVolasc ¥ 6-7.02.TB VohVolraw

Lo ===
U2
R2 R vee = vee
RE B
DE - A2
12 V2
-8m {-viD}
U1
Bl R VvCC
| — R al
DI DE A
D GND il
11 VRE VDE VGND V1 VVCC
8m E 0 E 0 o {viD} {vecy
.tran 0 1m 0 500n
.temp 25
.options tnom=25
.param VCC=5 VID=0.2
.meas TRAN VOH FIND V(R1) AT 0.5m
.meas TRAN VOL FIND V(R2) AT 0.5m
.lib MDC_SN65HVD3088E_LT01.lib
4 6-7.02.TB_Voh,Vol.aw E=R[EeR =
V(r1) V(r2)

V(R) @ Io = S[mA] Voh = 4.§0[V]

x =0.165ms _y = 4.855V Alternate

Sep 27, 2023

© 2023 MoDeCH inc.
Rev 1.0
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GII MDC_SN65HVD3088E_LT

Testbench for loz (Vcc = 5V)

LTspice - 6-7_06_TB_loz.asc = O

File Edit Hierarchy View Simulate Tools Window Help

PMEEHPFOQOAR B ERBTE +2RPAAE LB 3 ZIDNOD i

A 6-7.06TBJozasc ¥ §-7.06_TB Jozraw

A 67,0678 loz.asc [E=RHoR ==
U1
:E R VCC VCC
= RE Bf—
— DE AfF—
—D GND
VRE VR VGND VVCC
{veey —o 0 T {veey
.dcvr 0 {Vcc} 50m
.temp 25
.options tnom=25 plotwinsize=0 method=trapezoidal
.param VCC=5

.meas dc Ioz_min FIND -I(VR) AT 0
.meas dc Ioz_max FIND -I(VR) AT Vcc

.lib MDC_SN65HVD3088E_LT01.lib

fffffffffffffffffff T

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

Ioz = -{075[UA]”@"V('R)"i"d[V] """"""" """""""""" """"""""""

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0
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GII MDC_SN65HVD3088E_LT

Testbench for li (Vcc =5V)

LTspice - 6-7_07_TB_li.asc = O

File Edit Hierarchy View Simulate Tools Window Help

MEEPFOQOUAR B ERBTE +B2RAAE LB 3 ZIDNOD O

A 6-7.07TBJiasc ¥ 6-7.07.TB Jiraw

A 67.07.78 liasc [= ][0 )]
u2
R vee VvCC VB
DE A\ [— ]
— D GND
E2
1
Ul
— R vcc |
p— ﬁ [y S— VA
DE A A
— ) GND [l i
V2 V3 E1 SRC_ TN
(1] {vccy 1
Vi
.tran 0 1m 0 100n
.temp 25
pi tnom=25 plotwinsi 0 method=trapezoidal PWL(0 {vO1} 1m {V02})
.param VCC=5 VO1=-7 V02=12
.meas TRAN TIAMIN FIND I(VA) AT 0.0m
.meas TRAN IIAMAX FIND I(VA) AT 1.0m
.meas TRAN IIBMIN FIND I(VB) AT 0.0m
.meas TRAN IIBMAX FIND I(VB) AT 1.0m
.lib MDC_SN65HVD3088E_LT01.lib
670718 e [s[@[=]
(Va) 1(Vb)
I(A),I(B) i i é i i Ii of A = 71[uA] @ Vih = 12[V]

li of A = -42[UA] @ Vih = -7[V] | | | | |
,,,,,,,,,,,,, liof B=-42[UA] @ Vih = -7[V]

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0
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M%“gcﬂ MDC_SN65HVD3088E_LT

Testbench for lih, lil (Vcc = 5V)

LTspice - 6-7_08_TB_lih,lil.asc

File Edit Hierarchy View Simulate Tools Window Help
PE EHTFNQAQRIBI AR I REMOE| LB 3 DN OD O inridaop

4 6-7.08TBIhllasc ¥ 6-7.08.TB Jhlilraw

£ 67.08.TB lih lilasc [ -E- | ]
U1
= R VCC VCC
— RE Bf—
—— DE AfF—
—D GND
VRE VGND VVCC
0 0 T {vcey
.dc vre 0 {Vcc} 50m
.temp 25
.options tnom=25 plotwinsize=0 method=trapezoidal
.param VCC=5

.meas DC Iil FIND I(VRE) AT 0.8
.meas DC Iih FIND I(VRE) AT 2.0

.lib MDC_SN65HVD3088E_LTO01.lib

.................... S I L s
iO”S’[V] """"""""""""""""""""""""""" o o o

,,,,,,,,,,,,,,,, Ii]";"'—'32[UA] @ Vil :

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0
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MDC_SN65HVD3088E_LT
Testbench for Cdiff (Vcc =5V, Fin = 2[MHz])
LTspice - 6-7_09_TB_Cdiffraw = O
File View PlotSettings Simulation Tools Window Help
RE HPFNQQaAR B ERTE tR2EMO8|/ L0 =3 vD © O £l Aa
+ 6-7.00TB Cdiffasc 1% 6-7.09_TB Cdiffraw
£ 67,097 [s[@]=]
u1
— R_ VCC vgc
— RE B ‘-\
— DE A
—D GND
VGND CSIA VVCC
0 {Vcom} {VCC}
AC1
.ac dec 100 100k 10meg
temp 25
.options thom=25
.param VCC=5 Vcom=0.5
lib MDC_SN65HVD3088E_LTO01.lib
¥ 6-7.09.TB_Cdiffraw |E=NECE ===
n(i(va))/(2*pi*frequency
Cdiff
o s TR e 2
x = 252.793KHz y = 101.679p Alternate
©2023 MoDeCH inc. Sep 27, 2023
Rev 1.0
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M==|lf;:0|| MDC_SN65HVD3088E_LT

Testbench for Icc (Vcc =5V)

LTspice - 6-8_01_TB_Icc.asc = O

File Edit Hierarchy View Simulate Tools Window Help

PMEEHPFOQOAR B ERBTE +2RPAAE LB 3 ZIDNOD i

4 6-8.01TBlccasc ¥ 6-8.01.TB Iocraw

£ 68,0178 kecasc =8 o =)
L

P e
il 72 ffe— e
e S —
—— ,
RE T = 1
A = 5_?;_
,
e
- Y f— = 1
ol — h
s
o
e 35—@.'_.‘,.
S —
?

I(Vvcel) I(Vvce2) I(Vvce3d) 1(Vvced)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

I(Vcc) = 330[uA] (DE = :[V], “RE; :— 1%

I(Vcc) = 0. 25[uA] (DE = O[V], _RE— 5[V])

Alternate

© 2023 MoDeCH inc. Sep 27, 2023
Rev 1.0
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GII MDC_SN65HVD3088E_LT

Testbench for tPLH, tPHL, tr, tf, tsk(p) of Driver (Vcc =5V)

LTspice - 6-9_01_TB_tplh tphltrtf tskp.raw

File View PlotSettings Simulation Tools Window Help

PDEFHEH A QQARBELE/ERFT +2EM DS/ LD =3 2D € O fm 1 A o

4, 6-9_01_TB_tplh.tphl.r.tf tskp asc 7 6-9.01TB_tplh.tphlir ttskpraw

P e
Ul
R VCC V:C
—1 RE B =
DE A

R1 |C1

54 -|_50p

VGND VVCC

R2

50 =
0 {vccy
PULSE(0 {VIN} 1u 5n 5n 0.005m {.01m 2)

{vccy

.tran 10u

.temp 25

.options tnom=25 plotwinsize=0 method=trapezoidal

.param VCC=5 VIN=3

.meas TRAN tPLH TRIG V(D)=1.5 RISE=1 TARG V(A,B)=0 RISE=1

.meas TRAN tPHL TRIG V(D)=1.5 FALL=1 TARG V(A,B)=0 FALL=1

.meas TRAN VODH MAX V(A,B)

.meas TRAN tr TRIG V(A,B)=VODH*0.1 RISE=1 TARG V(A,B)=VODH*0.9 RISE=1
.meas TRAN tf TRIG V(A,B)=VODH*0.9 FALL=1 TARG V(A,B)=VODH*0.1 FALL=1
.meas TRAN tskp PARAM tPHL-tPLH

.lib MDC_SN65HVD3088E_LTO1.lib

4 6-5,01.TB_tplh, tphlrtf tskpraw |E=NECE ===
V(D)

S I E— S I SN S U S U —

L B L oo e ---------------------------------------------------------------------------------------------------

o ] A A— SN N |

! V(Aj,B) :
_V(AB) I IS N
,,,,,,,,,,,,,,,,,,,,,,,,, (oL = 12205 | L= 12atns
,,,,,,,,,,,,,,,,,,,,,,,,, tr=36ms] . {H=1ins
T """""""""" """" fSk’('ﬁ)’3’50’-’3’[?1”5']‘3 """""""""" g

x = 2.07us y=353V Alternate
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Il;i'ﬂll MDC_SN65HVD3088E_LT

Testbench for tPZH, tPHZ of Driver (Vcc = 5V)

LTspice - 6-9_02_TB_tpzh, tphz.raw

File View PlotSettings Simulation Tools Window Help
P& E P FOQAAAR(ELERE 2R MAAE[/ LD =3 DD OO

+ 6-9.02.TB tpehtphzasc  $og 6-9.02TB tpehiphzraw

X 6-9_02_TB_tpzh tphz.asc = |8 ] =]
w
— R v ——NCC
RE B
e DE2_ I
DE A + F‘z R2
Y — 50p 110
E2 VD2
R4
50
1
U1
Rew RE
—DEL A A A
D GND +c1 R1
50p 110
VRE EF1 VD1 VGND L wvce
SRC_ R3
50
0 1 3 (] {vce}
.tran 10u
VDE “temp 25
.options tnom=25 nlu. insize=0 meth

_param VCC=5 VIN=.
.meas TRAN tPZHA TRIG v(DE1) 1.5 RISE=1 TARG V(A)=2.5 RISE=
.measTRAIl tPHlATRl DEl) 1.5 FALL=1 TARG V(A)=VOHA-0.5 FAI.L-l

mess TRAN tPHZB TRIG DEZ 1 5 ALL 1 TARG sB =VOHB-0. 5 ALL=
‘meas P v = FALL=1T V(B)=' FALL=1
PULSE(O {VIN} 1u 5n 5n 0.005m 0.01m 2) *! meas TRAN VOHB MAX V(B)

.ib MDC_SN65HVD3088E_LTO01.lib

V(de1)

V(de2)

V(‘b)

L] L L L} L]
Ous 1us 2us 3us 4us Sus Gus Tus 8us 9us 10us

x=457us y=433V Alternate
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GII MDC_SN65HVD3088E_LT

Testbench for tPZL, tPLZ of Driver (Vcc = 5V)

LTspice - 6-9_03 TB tpzltplzraw

File View PlotSettings Simulation Tools Window Help
P H P FN QAR BEERTE sREMAO8|) LB =3 YDDOD A
+ 6-9.03.TB tpeltplzasc  $% 6-9.03 TB tpelipleraw

X 6-9.03_TB_tpzl tplzasc = JCETIEes

o
o
R2
e 110

50p

o
o
%m
. 110
A -
VGND L WCC
i (] ?{vcc}

method

.tran 10u
VDE “temp 25

.options tnom=25 pk
.param VCC=5 VIN=3
.meas TRAN tPZLA TRIG V(DE1)=1.5 RISE=1 TARG V(A)=2.5 FALL=1

.meas TRAN tPLZA TRIG V}DEI):LS FALL=1 TARG V(A)=VOLA+0.5 RISE=1

.meas TRAN VOLA MIN V(A
.meas TRAN tPZLB TRIG V(DE2)=1.5 RISE=1 TARG V(B)=2.5 FALL=1
PULSE(0 {VIN} 1u 5n 5n 0.005m 0.01m 2) -meas TRAN Mglulle(‘llisul =1.5 FALL=1 TARG V(B)=VOLB+0.5 RISE=1

JJib MDC_SN65HVD3088E_LTOLlib

47 69,03 TB_tpal tplzraw [E=B[ESE ==

V(de1)

AV

V(a)

V(de2)

V(‘b)

R B— - PZL:

=i12.8[ns)

x = 1.55us y:4.29V Alternate
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Testbench for tPLH, tPHL, tsk(p), tr, tf of Receiver (Vcc = 5V)

LTspice - 6-10_01_TB_tplh,tphl trtf,tskp.raw

File View PlotSettings Simulation Tools Window Help
PDEFHEH T FOQAQAARBELERFEF ‘N A8/ 00 =3 D € O fm 3 Ax oF

4, 6-10_01_TB_tplh tphl.tr.tf tskpase ¥ 6-10.01TB_tph.tphltrtfskpram

TR EEE
Ul
% R_ VCC v:c
RE B ;
ci =t DE A
== =D GND VA VB
15p R1 R2
50 50
VRE VGND VVCC
0 0 T tveey PULSE({VIN} 0 1u 5n 5n 0.005m 0.01m 2)
PULSE(0 {VIN} 1u 5n 5n 0.005m 0.01m 2)
v
.tran 10u
temp 25
.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3
.meas TRAN tPLH TRIG V(A,B)=0 RISE=1 TARG V(R)=VOH*0.5 RISE=1
.meas TRAN tPHL TRIG V(A,B)=0 FALL=1 TARG V(R)=VOH*0.5 FALL=1
.meas TRAN VOH MAX V(R)
.meas TRAN tr TRIG V(R)=VOH*0.1 RISE=1 TARG V(R)=VOH*0.9 RISE=1
.meas TRAN tf TRIG V(R)=VOH*0.9 FALL=1 TARG V(R)=VOH*0.1 FALL=1
.meas TRAN tskp PARAM ABS(tPHL-tPLH)
.lib MDC_SN65HVD3088E_LTO1.lib
¥ 6-10.01_TB_tplh tphl trtf tskp.raw | E=8 =R ==

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

JV(R)

T RSCCCCRERIIEDY ERSPEPRRERPRISRRRE S RRLITSERRRI T B R

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

W g tPLH = 18. 4[ns]”‘ """""""""" e = T | R e
U2 U S t——r-——Z—.EZ[ns] —————————— ———————————————————— R S - tf=0. 6[ns] rrrrrrrrrrr S

(1 B R R aaeEa e e RCAGCCORIE S GGETIERELEE Brmoomsmnnon e

o A Ctsk(p) =1.8[ns] |

x=321us y=415V Alternate
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GII MDC_SN65HVD3088E_LT

Testbench for tPZH, tPHZ of Receiver (Vcc =5V)

LTspice - 6-10_02_TB_tpzhtphzraw

File View PlotSettings Simulation Tools Window Help
PEdH T F QAR ELBRTE s8OS/ 00 =3 T O O Em 3 Ae o

+ 6-10,02.TB tpehtphzasc  $og 6-10.02.TB tpehiphzram

T (= fe]=]
Ul
:;E R_ VCC V:C
DI-E RE B I-\
R2 |c1 b |PE - R1
D GND
1k 15p 54
VRE VDE VD VGND VVCC
R3 -
50 =
{VIN} {VIN} 0 {vccC}
PULSE({VIN} 0 1u 5n{5n 0.005m 0.01m 2)
.tran 10u
.temp 25
.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3

.meas TRAN tPZH TRIG V(RE)=1.5 FALL=1 TARG V(R)=1.5 RISE=1
.meas TRAN tPHZ TRIG V(RE)=1.5 RISE=1 TARG V(R)=VOH-0.5 FALL=1
.meas TRAN VOH MAX V(R)

.lib MDC_SN65HVD3088E_LTO1.lib

12 610,02 T8 tpzh tphzraw | E=8 =R ==
V(_RE) |
6V V(‘r)
A VR) .
Y R e e e B e e S RECEETEEPEPTREPRPE
[ R S tPZH=6.8[ns] L pHzZ = 7AMms]
A7 R ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,<,,,,,,,,,,,,,,,,,,,? ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
AV oo rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
1\' L] L] T ] Ll i ] Ll L]
Ous 1us 2us 3us 4us Sus 6us Tus 8us Yus 10us
x =3.35us y=4.02V Alternate
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Testbench for tPZL, tPLZ of Receiver (Vcc = 5V)
LTspice - 6-10_03_TB_tpzl,tplz.raw — m}
File View PlotSettings Simulation Tools Window Help
MEE T F QAR EL ERTE s+B2RNOE// L0 =3 D © ' EmE 1 de o
+ 6-10,03.TB tpeltplzasc 1% 6-10.02 TB tpeltplzsaw
i [ [@][=]
Ul
" :E R vcc v:c
D_E RE B R
R2 |c1 b |PE - R1
w T, D GND 54
15p
Q
g VRE VDE VD VGND VVcc
R3 T
50 -
{VIN} 0 0 {vccC}
PULSE({VIN} 0 1u 5n/5n 0.005m 0.01m 2)
v
.tran 10u
.temp 25
.options thom=25 plotwinsize=0 method=trapezoidal
.param VCC=5 VIN=3 _
.meas TRAN tPZL TRIG V(RE)=1.5 FALL=1 TARG V(R)=1.5 FALL=1
.meas TRAN tPLZ TRIG V(RE)=1.5 RISE=1 TARG V(R)=VOL+0.5 RISE=1
.meas TRAN VOL MIN V(R)
lib MDC_SN65HVD3088E_LTO01.lib
4 6-10.03.TB_tpal tplzraw |E=NECE ===
V(_RE)
6V V(‘r)
ALMRY e
N E— S— — S O A T — A
B I tPZL=6.9ns] ez =70
F R Nl EELLLCEIE L CREen fromeemoomnnesoooa romommeeesoonne . R froommmeennomnos e S T
o A— A T A A S
o e - I
" ; : i ; d ; ; : :
Ous 1us 2us 3us 4us Sus 6us Tus 8us Yus 10us
x=4.81us y=391V Alternate
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MDC_SN65HVD3088E_LT

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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