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www.modech.com MDC_MLX91216LDC-ACV-001-RE_LT

LTspice Model

High Speed Current Sensor IC
Melexis

MLX91216LDC-ACV-001-RE

Model Information
Model A macro model
Call Name MDC_MLX91216LDC-ACV-001-RE_LT
Pin Assign 1:VDEC 2:AGND 3:TEST 4:VDD 5:0UT 6:Tesla
File List Model Library MDC_MLX91216LDC-ACV-001-RE_LTO1.lib
Model Report MDC_MLX91216LDC-ACV-001-RE_LT.pdf(this file)

Verified Simulator Version LTspice version XVII
References
The information which was used for modeling is as follow:
[Data Sheet]
@Date/Version Rev.002 / 02-Apr-2020
@®Product name MLX91216
@Company name Melexis

[Characteristics listed]

@Characteristics Current to Tesla
Supply Current
Output Impedance
Under-voltage detection
Clamped Output Level
Power on Delay
Step Response Time

Simulation Condition

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

[tem Condition Unit
Temperature 25 deg C
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MDC_MLX91216LDC-ACV-001-RE_LT

Note
@ You need to create the library file shown in Figure 1.
Also, each parameter must be defined in PARAMETERS.

.subckt MDC_MLX91216LDC-ACV-001-RE_LT VDEC NC AGND TEST VDD OUT NCNC IP IN

X_MLX91216LDC-ACV-001-RE_U1 VDEC AGND TEST VDD OUT TESLA MLX91216LDC
vmeas ipin 0
b1 current 0 v=i(vmeas)

e_c2ttesla 0 current O table=

+(

+(-30,-1)

+ (-30m,-1m), ®
+(0,0)

+ (30m,1m),

+(30,1)

+)

.ENDS MDC_MLX91216LDC-ACV-001-RE_LT

.PARAM

+ Sensitivity=30

+ CLAMP_LEVEL=0 @
+ DIAG_LEVEL=0

+ LOW_POWER_MODE=0

+ NOISE_FILTER=0

Figure 1.
@ Converts current into magnetism. AZ o
The format of the expression is shown below. T lIlT
INn 1IP
Ex) VDEC—|VDEC (2) NC[—NC
e_c2ttesla O current O table= ne— ne ne —nc

+ (Current 1, Magnetic flux density 1)

+ (Current 2, Magnetic flux density 2) AGND—] AGND OouT —0ouT
+ (Current 3, Magnetic flux density 3)

+ (Current 4, Magnetic flux density 4) TEST—|EEE S ey
+ ) MDC_MLX91216LDC-ACV-001-RE_LT
Figure 2.

Each values are described as a pair of current and magnetic flux density.
Except for the specified value, linear interpolation is performed.
For out of range, the minimum or maximum value of the specified value is output.
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Model Functions Table

Functions Implemented

Current to Tesla O

Supply Current

Output Impedance

Under-voltage detection

Clamped Output Level

Power on Delay

O]l Ol Ol O O] O

Step Response Time

©2021 MoDeCH inc. Jan 29,2021
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M;Zni;cﬂ MDC_MLX91216LDC-ACV-001-RE_LT

Current to Tesla Testbench

Referred to Data Sheet

.option THOM=25
emp 25

Jib MDC_MLX91216LDC-ACV-001-RE_LT.lib
Jib MDC_MLX91216LDC-ACV-001-RE_LT_Top.lib

A

1

VIP
U1
IN P

VDE( VDEC NC NC PWL(D -5 2.5m -5 5.0m 0 7.5m 5)
Cc3

NE Inc ne [
47n

AGND AGND ouT OUT -

TEST TEST vDD VDD o

MDC_MLX91216LDC-ACV-001-RE_LT VDD

Ccl Cc2 5&1 C)
100n |10n 200k

& & & é
.tran 10m

ol
=]
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M;i;n:z:cﬂ MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Current to Tesla

® TABLE

e_c2t tesla O current O table=
+ (

+ (-30,-1)

+ (-30m,-1m),

+ (0,0)

+ (30m,1m),

+ (30,1)

+)

Oms 1ms 2ms 3ms 4ms 5ms 6ms Tms 8ms 9ms 10ms
© 2021 MoDeCH inc. Jan 29,2021
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MDC_MLX91216LDC-ACV-001-RE_LT

Supply Current Testbench
Referred to Data Sheet

option THOM=25
femp 25

dib MDC_MLX91216LDC-ACV-001-RE_LT.lib
dib M[}CRE'I LX91216LDC-ACV-001-RE_LT_Top.lib

1
Vi
U1
IN P
5.0
< VDEC VDEC NC | NC
NC luc nc <
AGND ouT OUT
TEST TEST vDD VDD
MDC_MLX91216LDC-ACV-001-RE_LT vDD
5.0
&
tran 1m

© 2021 MoDeCH inc.

Jan 29,2021

Rev 2.0



Mf%n%cﬂ MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Supply Current

(Vdd
16mA ’ { ) _
LOW_POWER_MODE=0
14"1# .......................... e EEEEE PP
: N
12mAJ ----------------------------------------- ' --
IDD= 12. SmA
10mPiell------------ L b cem—————— e
Bmh ............ Y S .
Bm# .................................................................
F 1Y R T P
T R e R SRR
Om/Ae T T
0.0ms 0.2ms 0.4ms 0.6ms 0.8ms 1.0ms
(Vdd
16mA { )
. LOW_POWER_MODE=1
14m L ............. TR feesecaennaas Leceeemmaaans
L LT e S
10m! o
' ' IDD= 10.0mA
Sl feeeenneenenns ALt beoseseesaaes poonseceennss
P S A N S
F 1Y R T P
T R e R SRR
Om/Ae T T
0.0ms 0.2ms 0.4ms 0.6ms 0.8ms 1.0ms
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MDC_MLX91216LDC-ACV-001-RE_LT

Output Impedance Testbench

Referred to Data Sheet

.option THOM=25
temp 25

Jib MDC_MLX91216LDC-ACV-001-RE_LT.lib
Jib MDC_MLX91216LDC-ACV-001-RE_LT_Top.lib

zZ =
s
IN P
VDEC VDEC NC E
S (o ne |-
27n AGHD‘;&GH[} ouT OuT 3
TEST TEST VDD VDD o

MDC_MLX91216LDC-ACV-001-RE_LT VDD

Ccl c2 5&1 CD
100n |10n 10k

& & & 6
tran 1m

ol
=]
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M%“%ﬂ“ MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Output Impedance

(Vivdd)*0.5-V{out))/I{R1)

1.100 ; ; . ; . . . .
1.0500m - ------- -------- -. --------- P -------- A ......... ........ ........ ., _________
B ERBRARER I I 5 O o

| | | | | | |
0.0ms O01ms 0.2ms 0.3ms O04ms 0.5ms 0.6ms O0.7ms 0.8ms 0.9ms 1.0ms
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M'::nz-'cﬂ MDC_MLX91216LDC-ACV-001-RE_LT

Under-voltage detection Testbench

Referred to Data Sheet

option THOM=25
demp 25

Jib MDC_MLX912161DC-ACV-001-RE_LT.lib
Jib MDC_MLX91216LDC-ACV-001-RE_LT_Top.lib

U1
m 1P
YDEC! ypec nc HS
NE Inc nc HHE
AGHD! » cup out 2L »
Tl et vpp P22
MDC_MLX91216LDC-ACV-001-RE_LT VDD
ez §R1
T. 200k
100n | 10n PULSE(0 5 0 7.5m 7.5m 0 15m)
L L
Aran 15m
© 2021 MoDeCH inc. Jan 29,2021
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Mﬁngcﬂ MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Under-voltage detection

VDD = 4.15V
(VDD_UVH = 0-1_V )

Oms 2ms 4ms 6ms 8ms 10ms 12ms 14ms
© 2021 MoDeCH inc. Jan 29,2021
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Mizn%cﬂ MDC_MLX91216LDC-ACV-001-RE_LT

Clamped Output Level Testbench

Referred to Data Sheet

.option THOM=25
temp 25

Jib MDC_MLX91216LDC-ACV-001-RE_LT.lib
Jib MDC_MLX91216LDC-ACV-001-RE_LT_Top.lib

R2
1
VIP
U1
IN P
VDEC VDEC NC NC PWL(D -6 30m 0 40m 0 70m &)
C3
NE Ine ne <
47n
ﬁGHmAGH[} ouT OuT -
TEST TEST VDD VDD 4
MDC_MLX91216LDC-ACV-001-RE_LT vDD
'l c2 5&1 CD
100n |10n 200k As
- i i 6
tran 80m
© 2021 MoDeCH inc. Jan 29,2021
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MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results
Explanatory notes

are following.
— : simulated

Clamped Output Level

@CLAMP_LEVEL =0

Ix(U1:1P)/30

1V

2\ S e e SRR Ll

_______ L

1 Vpp*93% = 4.65V

»

R N e
[

Vpp*6% = 0.3V

ovel

Oms

20ms

30ms

10ms 40ms 50ms

@CLAMP_LEVEL =1

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

=

60ms 70ms 80ms

Ix(U1:1P)/30

1V

2\ S e e SRR Ll

_______ i I

1 Vpp*94% = 4.7V

2l
T

ovel

Oms

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

»
=

80ms
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MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Clamped Output Level

@CLAMP_LEVEL =2

Ix(U1:1P)/30

_______ L

A romne oo e Ny 1 Vpp*92% = 4.6V

»

R N e
[

W V*8% = 0.4V

20ms 50ms

30ms

40ms

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

=

60ms 70ms 80ms

Ix(U1:1P)/30

1 Vpp*90% = 4.5V

i »

N e
[

W V*10% = 0.5V

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

80ms
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MDC_MLX91216LDC-ACV-001-RE_LT

Power on Delay Testbench

Referred to Data Sheet

.option THOM=25
temp 25

Jib MDC_MLX91216LDC-ACV-001-RE_LT.lib
Jib MDC_MLX91216LDC-ACV-001-RE_LT_Top.lib

zZ =
o]
IN P
VDEG VDEC NC E
S melle ne |-
A7n AGND AGND ouT OuT 3
TEST TEST VDD VDD =

MDC_MLX91216LDC-ACV-001-RE_LT VDD

Ccl c2 5&1 C)
100n |10n 200k

PWL(D 0 2.5m 5)
& & & é
.tran 5m

© 2021 MoDeCH inc. Jan 29,2021
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Mén'ﬁ%cﬂ MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Power on Delay

3ms 4ms 5ms
© 2021 MoDeCH inc. Jan 29,2021
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M%“%ﬂ“ MDC_MLX91216LDC-ACV-001-RE_LT

Step Response TimeTestbench

Referred to Data Sheet

.option THOM=25
temp 25

Jib MDC_MLX91216LDC-ACV-001-RE_LT.lib
Jib MDC_MLX91216LDC-ACV-001-RE_LT_Top.lib

R2
1
VIP
U1
IN P
VDEC VDEC NC NC PWL(D 0 2.5m 2.0)
C3
NE Inc ne S
47n
ﬁGHmﬂGH[} ouT ouT -
TEST TEST VDD VDD 4
MDC_MLX91216LDC-ACV-001-RE_LT VDD
'l c2 5&1 CD
100n |10n 200k As
& & & é
ran 0 3.0m O 100n
© 2021 MoDeCH inc. Jan 29,2021
Rev 2.0
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MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Step Response Time

@ Sensitivity = 30, NOISE_FILTER = 0, POWER_MODE =0

60.5mA IIx(U1:IP).‘30I
B=60mT
60.0mAml -~ Feveressasaad W T ey B e
: i
|
59.5mA i
1.85A i
i
l,=1.8A -
IP . i
1‘30 __________________ - HI e —— e —————
|
1.75A '
435 : V(out) \
e—>i Tg=2.0us
] | | ;
A30vel . ; _': ------------------
: i I Voyr = 4.3V
| 1 out — -
4.25\ T T T v T T
2.244ms 2.246ms 2.248ms 2.250ms 2.252ms 2.254ms 2.256ms 2.258ms

@Sensitivity = 30, NOISE_FILTER =0, POWER_MODE =1

60.5mA IIx(U1:IP).‘30I
B=60mT
60.0m/Awll -~ e Aﬁ -------------------------------------------
: l
. |
59.5m/e T
1.85A i
|
p=18A |
1.80Am - - - . ' ...................................
|
[
1.75A i
25V A V(out)
.35 ) . 1 —
————— Iz =3.0us
; : i Lo s
40 - - . ’ : _t |
i ‘ ] ) | —
4.25\ Y T T T T ¥
2.244ms 2.246ms 2.248ms 2.250ms 2.252ms 2.254ms 2.256ms 2.258ms
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MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Step Response Time

@Sensitivity = 30, NOISE_FILTER =1, POWER_MODE =0

60.5mA

Ix(U1:1P)/30

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

60.0mAe - EEEE

59.5m/Ae

1.85A

1,800l ..

1.75A

26\ k

o)

Tg =3.0us
| I ; 1

4,30Vl fee e sssssns ;

4.25\k

- —~ —
T v

2.244ms  2.246ms  2.248ms

2.250ms  2.252ms  2.254ms  2.25%ms  2.258ms

@Sensitivity = 30, NOISE_FILTER =1, POWER_MODE =1

60.5mA

Ix(U1:1P)/30

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

60.0mAbwll- -

59.5m/Ae

1.85A

1,80l

1.75A

26\ k

V(out)

o)

430Vl - - - R

4.25\k

| Vour=43v

2.246ms  2.248ms  2.250ms

2.252ms  2.254ms  2.25ms  2.258ms  2.260ms
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MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Step Response Time

@Sensitivity = 30, NOISE_FILTER =2, POWER_MODE =0

60.5mA

Ix(U1:1P)/30

B e N

59.5m/Ae

1.85A

1.80/ =

1.75A

26\ k
o)

J 3
A
_|
-
1
B
o
c
w

430Vl :

4 '2 5‘ . II ; L] L] L
2.248ms 2.250ms 2.252ms 2.254ms 2.256ms 2.258ms 2.260ms 2.262ms

@Sensitivity = 30, NOISE_FILTER =2, POWER_MODE =1

60.5mA

Ix(U1:1P)/30

59.5m/Ae

1.85A

1.80/ =

1.75A

26\ k
o)

Boomh«_: """""""" :____________'é ____________ " """""""" ' ____________

: B=60mT

! . . ; . .

;

I

:'.\

I

!

*

a0l '

<

O
. .
S :
1

s

w
<

4.25\k ' '
2.248ms  2.250ms  2.252ms  2.254ms  2.25ms  2.258ms  2.260ms  2.262ms
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MDC_MLX91216LDC-ACV-001-RE_LT

Simulation results are following.
Explanatory notes  — : simulated

Step Response Time

@Sensitivity = 30, NOISE_FILTER = 3, POWER_MODE =0

60.5mA

Ix(U1:1P)/30

60.0m A

59.5m/Ae

1.85A

1.80/ =

1.75A

26\ k

T e |

= 8.0us

: : > TR
[ : : ; 1
430V - ----- - -1 e ALY S - _t g
‘ . ) 1 _
! : ; ; 'Y Vour=4.3V
4 '2 5‘ . LI L LJ L] L] L :
2.248ms 2.250ms 2.252ms 2.254ms 2.256ms 2.258ms 2.260ms 2.262ms

@Sensitivity = 30, NOISE_FILTER =3, POWER_MODE =1

60.5mA . IIx(U1:IP}.‘30I
BDOWR """"""""""""""""""""""""""""""""""""""""""""
B=60mT
59.5m/e
1.85A
(1T e e CEE LR LT EPE PR EEEE EEEPERFEEEEE FERERRAY
lp = 1.8A
1.75A
25V A V(out)
andd L}
»; Tgr=10.0us
| i
OV e 1'\—
| —
' Vour= 4.3V
4.25\ Y T T T ¥ Y {
2.250ms 2.252ms 2.254ms 2.256ms 2.258ms 2.260ms 2.262ms 2.264ms
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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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