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LTspice Model

High voltage high and low-side driver
STMicroelectronics

L6391DTR

Model Information

Model A macro model

Call Name MDC_ L6391DTR LT

Pin Assign 1: LIN 2:_SD/OD 3:HIN 4:VCC 5:DT 6:NC1 7:AGND 8:CP- 9:CP+ 10:LVG 11:NC2 12:0UT
13:HVG 14:BOOT

File List Model Library MDC_L6391DTR_LTO1.lib
Model Report MDC_L6391DTR_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 September 2015 DoclD17892 Rev 3

@Product name L6391DTR

@Company name STMicroelectronics

[Characteristics listed]
@Characteristics Truth Table, UVLO

Switching, Dead Time

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
© 2022 MoDeCH inc. May, 18,2022
Rev 1.0
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[ Driver ] O :Implemented

X :Not Implemented
Model Functions Table :Not applicable

MDC_L6391DTR_LT

Functions Implemented

Truth Table 1 O
On Resistance 1 O
Switching(Typ.) 1 O
UVvLO 1 O
VH/VIL-VDD 1 —
Clamp Voltage 1 -
Propagation delay 1 O
Over Current Protection 2 -
Over Voltage Protection 2 -

©2021 MoDeCH inc. I\RA:\)/,’i%ZOZZ
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MDC_L6391DTR_LT

Application Circuit (Vcc = 15V, H.V. = 15V, TOLOAD = 50Q) Testbench
Referred to Data Sheet

J— Ul
LIN [n BOOT
Sb/oD %‘ Ll HVG
/OD HVG
HIN ouT HV
vec HIN out
vee NC2|— 'J Choot
R> DT |pr LvG | —LY6 M1 =
' — NC1 CP+ CP+ = Si4488DY 100n
V6 100 ::cz c1 R1 ACRD cp. —CP- =3t | va
22n in 37k QDC_LGBSHJTR_LT ()
3.3 1c=0 T15
Vi
v = M2 R6
L v2 PWL(0 15 2.5u 15 {2.5u+1n} 15) :f siqqsspy < 50
va i PULSE(0 5 0 1n 1n 100u 200u) v
+ VBRS
é PULSE(0 5 0 1n 1n 100u 200u)
.tran 0 1m 0 100n Vs
Jlib MDC_L6391DTR_LT.lib C—)?. 3
<
Simulation results are following.
Explanatory notes  — : simulated
Application Circuit
V(vce
20\: ( l )
15V

0Vve

30V
20Ve
10V

O\vl

-10V
20V

15Ve
10Ves
5V

(0"

0.0ms

0.1ms

0.2ms

0.3ms

0.4.ms

0.5ms

0.7.ms

0.8ms

O.Q'ms

1.0ms
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MDC_L6391DTR_LT
Truth Table Testbench
Referred to Data Sheet
= U1
LIN BOOT
SD/OD|5h 6p  HvG |—HVE
HIN |0 ouT0UT l
vce c3
T vee NC2—
DT LVG in
—NC1 CP+|—CP+
R1 AGND CP-—CP- ca
37k goc_l.sssawm_u in

\ /A

V3

PULSE(0 3.3 100u 100n 100n 100u 150u)

.tran 0 500u 0 10n

.lib MDC_L6391DTR_LT.lib

Simulation results are following.

Explanatory notes

Truth Table
6V

: simulated

T PULSE(O 3.3 225u 100n 100n 75u 150u)

&

4V

2V
0V~

4V
2V

0 l'l
6\

4Ve
2V
0\e

20\

15V

10V
5V
0V&

Ous

100us

¥
150us

200us

250us

300us

350us

400us 450us 500us
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MDC_L6391DTR_LT

VccUVLO Testbench
Referred to Data Sheet

o U1
sSD/0D = BOOT HVG
SD/OD HVG
HIN ouT
vee |HIN ouTt c3
L I
R5 DT ‘[ﬁc ':3(2; LVG 1n
vé 1k l —NC1 CP+|—=CP+
c2 €1 >pi AGND  CP-—CP- ca
22n 100n~"37k <I77MDG_L63910TR_LT
3.3 1C=0 in
Vi <7
L2 PULSE(0 15 0 250u 250u 0 0 1)
V3 T PULSE(0 3.3 50u 100n 100n 20u 40u)
T PULSE(0 3.3 50u 100n 100n 20u 40u)
.tran 0 500u 0 10n
lib MDC_L6391DTR_LT.lib
Simulation results are following.
Explanatory notes  — : simulated
VccUVLO
V(vce
20\ ( : )

20\
15V
10V

5V

.................................................................

oV

¥ ¥ ¥ ¥
Ous 50us 100us 150us 200us

250us

¥ ¥ ¥ ¥
300us 350us 400us 450us
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MDC_L6391DTR_LT

VboUVLO Testbench
Referred to Data Sheet

[22n  [100n 37k
3.3 IC=0
Vi Y

V2 15

V3 T PULSE(0 3.3 100u 100n 100n 300u 01)

PULSE(0 3.3 100u 100n 100n 300u01)

.tran 0 500u 0 100n
.lib MDC_L6391DTR_LT.lib

Simulation results are following.
Explanatory notes  — : simulated

VboUVLO

20\

3

JE— Ul
N [N poor]_BOOT
SD/OD| = HVG
SD/OD HVG
HIN out
vee |HIN out
vee NC2— %7
R5 DT |[pr VG LVG
ve ik l —{Nc1 CP+ —CP+
<2 €1 S AGND  CP-[—CP-

J; DC_L6391DTR_LT

V(boot)

Nl

Lo

T PULSE(0 15 0 250u 250u 0 0 1)

e T S— SRR VA

20\

15V
10V
5V
oV

Ous 50us 100us  150us  200us  250us

300us  350us  400us  450us  500us
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MDC_L6391DTR_LT

Switching Testbench

Referred to Data Sheet

v3

RS "
V6 100 c2
__22n
3.3 IC=0
Vi v
V2 15

Ui
BOOT

LIN [
LIN
SD/0D EIOD HVG HVG
HIN ouT
vee |HIN ouT c2
o7 vee NC2[— o Q7
DT LVG in
—NC1 CP+|——CP+
AGND  CP-—CP- ca

! MDC_L6391DTR_LT

T PWL(0 0 8u 0 {8u+100n} 3.3 10u 3.3 {10u+100n} 0 12u 0 {12u+100n} 3.3 17u 3.3 {17u+100n} 0)

T PWL(0 0 5u 0 {5u+100n} 3.3 20u 3.3 {20u+100n} 0 22u 0 {22u+100n} 3.3)

.tran 0 25u 0 10n
.lib MDC_L6391DTR_LT.lib

.meas TRAN Linr FIND V(LIN) WHEN V(LIN) = 3.3*0.5 CROS5=3
.meas TRAN Linf FIND V(LIN) WHEN V(LIN) = 3.3*0.5 CROSS=2

.meas TRAN Ltr10% FIND V(LVG) WHEN V(LVG
.meas TRAN Ltr90% FIND V(LVG) WHEN V(LVG

= 15*0.1 CROSS=3
= 15%0.9 CROSS=3

.meas TRAN Hinr FIND V(HIN) WHEN V(HIN) = 3.3*0.5 CROSS=1
.meas TRAN Hinf FIND V(HIN) WHEN V(HIN) = 3.3*0.5 CROS5=2

.meas TRAN Htr10% FIND V(HVG) WHEN V(HVG
.meas TRAN Htr90% FIND V(HVG

15*0.1 CROSS=1
15*%0.9 CROSS=1

WHEN V(HVG

.meas TRAN Ltf10% FIND V(LVG) WHEN V(LVG) = 15*¥0.1 CROSS=4 .meas TRAN Htf10% FIND V(HVG) WHEN V(HVG) = 15*0.1 CROSS=2
.meas TRAN Ltf90% FIND VELVG WHEN V(LVG) = 15%0.9 CROSS=4 .meas TRAN Htf90% FIND VEHVG WHEN V(HVG) = 15*%0.9 CROSS=2
Simulation results are following.
Explanatory notes  — : simulated
Switching
- Lside - Hside
i}
4V
2V
Vive) o\ Vinvg)
15V 15V
10V 10V
5v 5v ‘
19.8us Zﬂ.;us Zn.aus 21.:lus Z1.iu§ Z1,§us Zz.ius 7.8us B.Z'us B.li.us B.U.us B.A;us s.ai.us 10.6us
ton 125 ns ton 126 ns
tog 113 ns tos 132 ns
t 751 ns t 751 ns
t 34.9 ns t 35.1 ns
©2022 MoDeCH inc. May,18,2022
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MDC_L6391DTR_LT

Switching Testbench

Referred to Data Sheet

Ul

LIN BOOT
_ HVG
SD/OD HVG ouT

HIN out LC:"
s—VEC lyee NC2[—

DT |7 LVG _LVG 1n
l —{NC1 CP+—CP+
€1 >m AGND  CP-—CP- ca

100n" 37k MDC_L6391DTR_LT

in
\"a 1 va

V2 15 T PWL(0 0 100n 3.3 10u 3.3 {10u+100n} 0)

V3 PULSE(0 3.3 5u 100n 100n 10u 20u 1)

PULSE(0 3.3 5u 100n 100n 10u 20u 1) _ . .
.meas TRAN SD/OD_f FIND V(SD/OD) WHEN V(SD/OD) = 3.3*0.5 CROSS=2

-tran 0 20u 0 10n .meas TRAN Htf10% FIND V{HVG} WHEN foVG} = 15%0.1 CROSS=2
lib MDC_L6391DTR_LT.lib .meas TRAN Htf90% FIND V(HVG) WHEN V(HVG) = 15*0.9 CROSS=2

Simulation results are following.
Explanatory notes  — : simulated

Switching

* Lside » Hside

V(Sdod) V(Sdod)
s

T SS— C—— T SS— C——

e R R O e T T T S

V(lvg) V(hvg)

LT T T T ST R &

T T T T v T T T T v
19.6us 19.8us 20.0us 20.2us 20.4us 20.6us 9.6us 9.8us 10.0us 10.2us 10.4us 10.6us 10.8us

ty 123 ns t 127 ns
t 33.8 ns t 35 ns

© 2022 MoDeCH inc. May, 18,2022
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MDC_L6391DTR_LT

Dead Time Testbench

Referred to Data Sheet

LIN

SD/OD

HIN

VCC

R5

DT

_22n

T

Ul

on
SD/0OD
HIN
VCC
DT
NC1
AGND

BOOT

HVG
out
NC2
LVG
CP+

CP-

HVG
ouT
cL1
LVG in
P+
—CP- cL2
in

100n" 37k C_L6391DTR_LT
3.3 IC=0
Vi v
v2 T 15
va T PULSE(0 3.3 50u 100n 100n 100u 200u)
T PULSE(0 3.3 50u 100n 100n 100u 200u)
.tran 0 500u 0 10n
.lib MDC_L6391DTR_LT.lib
Simulation results are following.
Explanatory notes  — : simulated
Dead Time
35 12
3 10 °
25
:a % 8
= 2 £
o g
T15 a
o 1 = 4
05 2
0 0
0 ] 100 160 200 250 300 0 50 100 160 200 250 300
Rdt (k&) Rdt (k&2)
35
3
25
in
= 2
T
=15
a)
1
0h
0
0 ] 100 160 200 250 300
Rdt (k&2)
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MDC_L6391DTR_LT

Time

Chart® Testbench

Referred to Data Sheet

V3

V2 15

__ Ui _
LIN [—
SD/OD — S HVG
SD/OD HVG
HIN ouT
vee HIN ouT JE3
L DT VCC NC2— LVG 37
DT LVG in
—NC1 CP+—CP+
R1 AGND CP-—CP- c4
in

260k QDC_LGSQIDTR_LT j;

T PWL(0 0 30u 0 {30u+1n} 3.3 45u 3.3 {45u+1n} 0 55u 0 {55u+1n} 3.3 70u 3.3 {70u+1n} 0)

PWL(0 3.3 20u 3.3 {20u+1n} 0 32u 0 {32u+1n} 3.3 68u 3.3 {68u+1n} 0 80u 0 {80u+1n} 3.3)

.tran 0 100u 0 10n
.lib MDC_L6391DTR_LT.lib

Simulation results are following.

Explanatory notes — : simulated
Time Chart®
oy um)
v L ' I L
P73 [ S S | O D R S [ T T O S
(N : 11
2V [ R R . I e [ S
"y | | : 1 1
ov T V(hin) T
6V T ! 11
AV | IO IO S S S S — [ R R I S SRR
LI T |
2V o boope i BRI [EREULS SSEUEECS L R e SRR
\2 [ : | |
ov T V(vg T 1
20V | I ; |
15V R ; 1--1
Y117 [ N ——— S Y N S T L SN
A% SRR RRUUR S SR S S N S R L
o 11 : 11
"_ || V(hvg) I1
20V LI : LI
1 R L P Lt ot - - | — i p— - - lI --------------------------------------
L[ O T S L T T S B SRS N P T SR
ad i IR I T R e
; ' I ; . : 1 i :
c" | L] L | " L] LJ v n L]
Ous 10us 20us 30us 40us 50us 60us 70us 80us 90us 100us
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MDC_L6391DTR_LT
Time Chart@ Testbench
Referred to Data Sheet
= U1 _
SD/OD %N BOOT e
/OD HVG
HIN ouT
vee |HIN ouTt JE3
=7 1vee NC2(—
DT LVG in
—{NC1 CP+ —CP+
R1 AGND CP-—CP- c4
260k gbc_LssngR_LT Ll"
v2 T 15

V3

T PWL(0 0 30u 0 {30u+1n} 3.3 45u 3.3 {45u+1n} 0 55u 0 {55u+1n} 3.3 70u 3.3 {70u+1n} 0)

PWL(0 3.3 20u 3.3 {20u+1n} 0 30u 0 {30u+1n} 3.3 70u 3.3 {70u+1n} 0 80u 0 {80u+1n} 3.3)

.tran 0 100u 0 10n
.lib MDC_L6391DTR_LT.lib

Simulation results are following.

Explanatory notes  — : simulated
Time Chart®
6 V()
v 1 ' T 1
aved O T S U U | N I SO S
) [ I
Ve oo e e AERRRRRRREEE R SRR M Ioom
" | Z I
ov ] V(nin) i
6V T 1 ; T 1
AVl | I S S S S — | O R S SO
1 H |
2V R R e SEE S REECUIE BOSIREEES RN Jrommmme A b
& 1 : |
G"' ] V(lvg ]
20V T 1 ! T 1
15V I : -l
1117 | UU— - - D S ————— b
A7 IS S S S IS S S S S
o\ [ : 1
I V(hvg) i
20V 1 ' T 1
L et Rt | o f— - G— L R eIt SRR
B e ]rl-‘l -------------------------------------------------- 0{ --------------------------------------
Wy [ I A A o
c" | L] L] | " L] v n L]
Ous 10us 20us 30us 40us 50us 60us 70us 80us 90us 100us
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MDC_L6391DTR_LT
Time Chart®) Testbench
Referred to Data Sheet
= U1 _
SD/OD %N BOOT e
/OD HVG
HIN ouT
vee |HIN ouTt JE3
=7 1vee NC2(—
DT LVG in
—{NC1 CP+ —CP+
R1 AGND CP-—CP- c4
260k gbc_LssngR_LT Ll"
v2 T 15

V3

T PWL(0 0 32u 0 {32u+1n} 3.3 45u 3.3 {45u+1n} 0 55u 0 {55u+1n} 3.3 68u 3.3 {68u+1n} 0)

PWL(0 3.3 20u 3.3 {20u+1n} 0 30u 0 {30u+1n} 3.3 70u 3.3 {70u+1n} 0 80u 0 {80u+1n} 3.3)

.tran 0 100u 0 10n
.lib MDC_L6391DTR_LT.lib

Simulation results are following.

Explanatory notes  — : simulated
Time Chart®
o V()
v L ' 1
aveld O O SO R S 1L N S SR
T , 1!
2V e e S I L
a2 | : | 1
c‘.' ] V(hin) T 1
6V L ! 1
AV | IO DS ST S S — I T S S
I ; i
2V {1 [ EECRRREE SRR SRRREE (SRREN [EEI SSELEES A SRR
- [l [ Z Hl
ov 1 Vivg |
20V ™1 ; T 1
15V I ; I
ET1)7" [ S S L S — T S
PV N S S O R A S— Lil b
oV - -
"y | V(hvg) I
20V 1 1 [ LI
L[ Sttt ST |- [r— - — R e I
B e ]rl-‘l ----------------------------------------------- 1-b!| -----------------------------------------
Wy [ I A N R | """"""" o
c" | L] L] | " L] LI n L]
Ous 10us 20us 30us 40us 50us 60us 70us 80us 90us 100us
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MDC_L6391DTR_LT
Time Chart@ Testbench
Referred to Data Sheet
TN v
SD/OD %N BOOT e
/OD HVG
HIN ouT
vee |HIN ouTt JE3
=7 1vee NC2(—
DT LVG in
—{NC1 CP+ —CP+
R1 AGND CP-—CP- c4
260k gbc_LssngR_LT Ll"
v2 T 15

V3 T PWL(0 0 36u 0 {36u+1n} 3.3 45u 3.3 {45u+1n} 0 55u 0 {55u+1n} 3.3 64u 3.3 {64u+1n} 0)

PWL(0 3.3 20u 3.3 {20u+1n} 0 30u 0 {30u+1n} 3.3 70u 3.3 {70u+1n} 0 80u 0 {80u+1n} 3.3)

.tran 0 100u 0 10n
.lib MDC_L6391DTR_LT.lib

Simulation results are following.
Explanatory notes  — : simulated

Time Chart@

o V()
v , , 1.1 ' 1.1
4V- ______________ s ) I U E S ____________________ 0 I O S S S
' | | [ | |
2V A N | R I P L I el e
"y : [ | : 11
ov T V(hin) T
6V ! ! | ; |
AVl ______________ S ) I O O S S S S S
s s I : : : I
PAL EERREEERRE AR frommmmmnees L Rl R (AR AR AR AR R B it
. : : I 1 : : : 11
ov T V(vg T
20V ; ; L : | I
15Ve e - i -1 ; i
R . B s B e
SV S 5 I 00 O S USSR SN T IS SRS S
o\ : : U : : UL :
"_ I 1 V(hvg) I 1
20V ! ! e ! LI ! :
15V - oo oo e prrme L R RN S— pr : L e S e
foved A S Il b b NN S P S S
sl L —— i e e R e e P P
; s' Il ? i s Il ”. .'
c" L] L] L] v L] L] L] L | L] L]
Ous 10us 20us 30us 40us 50us 60us 70us 80us 90us 100us
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MDC_L6391DTR_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/

© 2022 MoDeCH inc. May, 18,2022
Rev 1.0
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