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Si Ultrafast Diode 1 A, 1200 V

DESCRIPTION

The attached SPICE model describes the typical electrical
characteristics of diode. The models are extracted and
optimized at junction temperature of 25 °C and can be used
at 125 °C with temp. parameter removing V, parameter.

Vp parameter works only with LTspice® and describe the
real softness of diode other simulator usually has not this
capability. Currently the model is electrical only. Thermal
model is available as RC model but is only to evaluate
junction temperature. The electrical characteristics are
independent from junction temperature of thermal model.

The model could be used as general spice model 3f5
compliant removing V, parameter

All model parameter values are optimized to provide a best
fit to the measured electrical data and are not intended as
an exact physical interpretation of the device. The forward
voltage is accurate until 10 times the rated current.

Reverse leakage currents are modelled in the range of pA
like the maximum value in the datasheet at the breakdown
voltage instead of nA as the real device this to simplify the
convergence of simulation.

The reverse recovery cannot be completely simulated from
spice. The model give a limited information about switching
losses.

ELECTRICAL

+ 1S=5.0000E-6

+ N=3.7808

+ RS=65.513E-3

+ IKF=.40226

+ CJO=14.055E-12

+ M=.19493

+ V=2

+ ISR=10.010E-21

+ NR=4.9950

+ BV=1.345E3

+1BV=0.1

*use follow TT for spide3f5 compliant
simulator or other Tj simulation

*+ TT=44.658E-9

+ XTI=16

+ Tikf=0.066

+ Trs1=0.0025

*use follow TT an Vp with LTspice at 25°C
+ TT=145.658E-9

CHARACTERISTICS

e Si ultrafast pin diode

e Models optimized for T; 25 °C and T; 125 °C
¢ |sothermal electric characteristic

¢ Accurate conduction losses evaluation

e Separate RC thermal model

¢ Model does not include the stray inductance and parasitic
capacitance of package

e For SMA add in series 2.1 nH for device assembled with
return path off current under the device

¢ Parasitic capacitance for SMA soldered on minimum pad
size is 0.8 pF and could be considered concentrate in
parallel at the diode for recommended footprint on FR4
substrate

¢ Add package parasitic could increase a lot the computing
time

¢ Parasitic element could be different from above value and
are related at layout

¢ |n the subcircuit of thermal model the Zy, is referred at
solder point. The T, “ambient” temperature is the
temperature of solder point. To complete the model of
assembled part model of PCB should be added at knot T,

THERMAL
.SUBCKT ZTH-VS-E7MH0112 Tj Ta

RTHERM1 Tj 1 1.588e-01
RTHERM2 1 2 1.249e+00
RTHERMS3 2 3 6.286e+00
RTHERM4 3 Ta 8.185e+00

CTHERM1 T; 1 2.136e-05
CTHERM2 1 2 3.573e-04
CTHERMS3 2 3 4.023e-03
CTHERM4 3 Ta 3.579e-02
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COMPARISON OF MODEL WITH MEASURED DATA (T, =25 °C)
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COMPARISON OF MODEL WITH MEASURED DATA (T, =25 °C)
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Recovery 25°C VS-E7TMH0112

900 2
800 [
[P A oy / 1
700 /
% 600 / = Smmmasamsnse =t 0 E Voltage measure
- a—
g 500 fd < .
= \ j/ ’ -1 g Voltage spice
S 400 A==’ 5
o \ 1/7 L o O -~ Current measure
® 300 4 K
g 200 \ / 2 Current spice
e 1// (08
100 v
L -4
0
-5
-2.00E-07 -1.00E-07 1 8000E+00 1.00E-07 2.00E-07 3.00E-07
Time (s)

Recovery with LTspice® Vp parameter and simplified model of recovery tester
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COMPARISON OF MODEL WITH MEASURED DATA (T, = 125 °C)
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4.50

4.00

A

// —— Spice
[ ] measure

3.50

3.00
2.50

Ve (V)
y

2.00

\

1.50

|

1.00

0.50

o
e
o
-
o
o

10.00
I (A)

Ir, Vg 125 °C

100

—
o

— Spice
° 7 ® measure

Reverse Curretn Ig (HA)

0 200 400 600 800 1,000 1,200 1,400 1,600
Reverse Voltage Vi (V)

Notes

e Allimages, icons, and marks of LTspice® are owned by Analog Devices, Inc. (“ADI”), © 2021. All Rights Reserved.

e The images, icons, and marks of LTspice are reproduced with permission by ADI. No unauthorized reproduction, distribution, or usage is
permitted without ADI’s written consent.

Copyright: Vishay Intertechnology, Inc.
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (i) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular product
with the properties described in the product specification is suitable for use in a particular application. Parameters provided in
datasheets and / or specifications may vary in different applications and performance may vary over time. All operating
parameters, including typical parameters, must be validated for each customer application by the customer's technical experts.
Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase, including but not limited
to the warranty expressed therein.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website.
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website
or for that of subsequent links.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2022 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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