ROHM

Application Note

SPICE Modeling Report

Automotive 1ch 45 mQ High-Side Switch
with Variable OCD and OCD Mask Function
BV1HDO045EFJ-C

General Description

In this report, the characteristics that can be confirmed by the simulation using the SPICE model of the IPD series IC
BV1HDO45EFJ-C will be described.

Simulation Environment

® Circuit Simulator : PSpice / Cadence Design System, Inc.
® Version Information 1 17.4-2019
® OS Information : Windows 10 64-bit Edition

File Information

B Library File Name : BVIHDO45EFJ-C_PSpice.lib
B Symbol File Name : BV1HDO45EFJ-C.olb
B Subcircuit and Symbol

Table 1 Correspondence Table

Product Name Subcircuit Symbol
BV1HDO045EFJ-C TOP_BV1HD045 TOP_BV1HD045
Caution

B These model characteristics are specifically at Ta = 25 °C. Thus, the simulation result with temperature variances may
significantly differ from the result with the one done at actual application board (actual measurement).

B The simulation result and characteristics described in this report may differ depending on the board design.
It is recommended to perform the measurement on the actual board to verify the result.

B The values from the simulation results are not guaranteed. Use these results as a guide for your design.

B Actual measurement was done using a specific sample, thus the measured data is just as a reference.
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Application Note

BV1HDO045EFJ-C Spice Model

B Pin Information

oLy SET
GND  OUT
ST ouT
N ouT
VBB

TOP_BV1HDO045

Figure 1. Symbol of BV1HD045EFJ-C

Table 2 Subcircuit Pin Table

Pin No. Pin Function
Name

1 DLY Over current mask time setting pin

2 GND | GND pin

3 ST Diagnostic output pin

4 IN Input pin, with internal pull-down resistor
5t07 OUT | Output pin

8 SET Over current limit value setting pin

9 VBB The EXP-PAD is connected to VBB

Verifiable Characteristics

[ | Electrical Characteristics (VS. Datasheet) ................................................................
[ | Characteristic in SPICE (VS. Measured Waveform) ....................................................
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BV1HDO045EFJ-C SPICE Modeling Report Application Note

Electrical Characteristics (vs. Datasheet)

Table 3 Electrical Characteristics Comparison
Unless otherwise specified 6 V < Ve <28 V, Ta = 25 °C)

Parameter M{Zggl;jd Datazr?::gtn|vaéu; cE | Unit | Error Condition
[Power Supply]
Standby Current Yes - 0.01 MA - xzi:;g \\; Vin=0V
Operating Current Yes 3 3.0 mA 0% ch)iT::ﬁp\(/a’nVIN =5V
UVLO Detection Voltage Yes - 3.1 \% -
UVLO Hysteresis Voltage Yes 0.30 0.30 V 0%
[Input (ViN)]
High-Level Input Voltage Yes - 2.3 \% -
Low-Level Input Voltage Yes - 2.0 \% -
Input Voltage Hysteresis Yes 0.3 0.3 \Y, 0%
High-Level Input Current Yes 50 50 MA 0% VN=5V
Low-Level Input Current Yes - 0 MA - Vn=0V
[Output]
| Yes 45 450 | ma | 0% |fE78VISY

Output On Resistance

Yes - 55.2 mQ - Vee=4.5V, lour = 1A
Output Leak Current Yes - 0 MA - Vn=0V,Vour=0V
Output ON Slew Rate Yes 0.3 0.30 Vlius 0% Ves=14V,RL=6.5Q
Output OFF Slew Rate Yes 0.3 0.30 Vlius 0% Ves=14V,RL=6.5Q
Output ON Propagation Delay Time Yes 70 69.8 us 0.2% | Ves=14V,RL.=6.5Q
Output OFF Propagation Delay Time Yes 50 49.7 us 0.6% | Ves=14V,RL=6.5Q
Output Clamp Voltage Yes 48 48.0 \% 0% Vin=0V, loutr = 10 mA
[Diagnostic Output]
Diagnostic Output Low Voltage Yes - 0.17 \Y, - ViN=5V,Ist=1mA
Diagnostic Output Leak Current Yes - 0 MA - Vn=0V,VsT=5V
Biiggg?:;ggﬁ:ﬁ:‘r‘ne Yes 100 100 | ps | 0% |Ves=14V,R.=650Q
Biiggg?:;ggﬁ:ﬁf;e Yes 50 504 | us | 0.8% |Ves=14V,RL=650
[Diagnostic Function]
Fixed Over Current Limit Yes 30 30.0 A 0% ViN=5V
Variable Over Current Limit Yes 4.1 4.10 A 0% ViN =5V, Rser = 47 kQ
Open Load Detection Voltage Yes 3.0 3.0 \% 0% Vn=0V
Open Load Detection Sink Current Yes -10 -10.0 MA 0% gg“; S E\S/’V
(Note 1) Yes: Model available (supported), No: Model not available (not supported).
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Characteristic in SPICE (vs. Measured Waveform)

1. Standby Current

Simulation Setting

Type: Transient

Run Time: 100 s

(Maximum Step Size: 10 ms)

Vin=0V

Figure 2.
Simulation Schematic 1
0.3
0.3 T T T
V=0V
0.2 0.2
— <
< 3
__.::. 0.1 -E 0.1
2 £
£ 2
c (0]
[0] o
‘g 0.0 5 0.0 [
(&)
o >
> 0
o) ©
2 &-0.1
©-0.1 P
(7) n
0.2 0.2
0.3 0.3
0 5 10 15 20 25 30 35 40 0 5 10

20 25 30 35 40

Supply Voltage: Vas [V]

Supply Voltage: Vgs [V]

Figure 3.
Standby Current
(Measured Waveform)

Table 4 Characteristics Comparison

Figure 4.
Standby Current
(SPICE Simulation)

Parameter Me?h,solf;?(ﬂoigsu't SPIC%S;TI?Ianon Unit Error Condition
Standby Vee=14V,Vn=0V,
Current 0.0 0.01 bA i Vour =0V

(Note 1) The above data is based on a specific sample and it is not a guaranteed value.
(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,

PCB pattern and mounting condition of each on-board parts.
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2. Operating Current

Simulation Setting

Type: Transient

Run Time: 100 s

(Maximum Step Size: 10 ms)
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Simulation Schematic 2
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Figure 6. Figure 7.
Operating Current Operating Current
(Measured Waveform) (SPICE Simulation)

Table 5 Characteristics Comparison

Parameter Me?h,solf;?(ﬂoigsu't SPIC%S;TI?Ianon Unit Error Condition
Operating o Ves=14V,Vn=5YV,
Current 3.0 3.0 mA 0.0% OUT = OPEN

(Note 1) The above data is based on a specific sample and it is not a guaranteed value.
(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,
PCB pattern and mounting condition of each on-board parts.
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3. Output On Resistance
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75 75
— 65 — 65
e] a
E E
3 3
v " 04
g 55 55
c c
S S
K] ©w
a 7]
4 i
z 45 = 45
(@) (@]
5 5
Q Q
5 =]
©] o
35 35
25 25
0 5 10 20 25 30 35 40 0

Supply Voltage: Vgg [V]

Figure 9.

Output On Resistance

(Measured Waveform)

Simulation Setting

Type: Transient

Run Time: 0.5 ms
(Maximum Step Size: 1 us)
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Figure 10.

Output On Resistance
(SPICE Simulation)

Table 6 Characteristics Comparison

(Ves=4.5V)

Measured Result SPICE . .
Parameter (Note1)(Note2) Simulation Result Unit Error Condition
Output On Resistance
45 45.0 mQ 0.0 %
(Ves =810 19 V) ° Ves=8Vto 19V
Output On Resistance 559 5592 mo 0.2 % Vee=4.5V, lour = 1A

(Note 1) The above data is based on a specific sample and it is not a guaranteed value.

(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,

PCB pattern and mounting condition of each on-board parts.
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4. Variable Over Current Limit

Simulation Setting

Type: Transient

Run Time: 20 ms
(Maximum Step Size: 1 us)
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Simulation Schematic 4
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Figure 12. Figure 13.
Variable Over Current Limit Variable Over Current Limit
(Measured Waveform) (SPICE Simulation)
Table 7 Characteristics Comparison
Parameter Me?h,solf;?(ﬂoﬁgsu't SPICiS;r:IltJIatlon Unit Error Condition
Vee=14V,Vin=0to 5V,
Variable Over o OUT=0.1t06.5Q,
Current Limit 41 4.10 A 0.0% | ST=10kQto5V, Reer = 47 kQ,
Cowy = 0.01 yF

(Note 1) The above data is based on a specific sample and it is not a guaranteed value.

(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,

PCB pattern and mounting condition of each on-board parts.
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5. Variable Over Current Mask Time

Simulation Setting

Type: Transient

Run Time: 200 ms
(Maximum Step Size: 1 us)
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Figure 15. Figure 16.
Variable Over Current Mask Time Variable Over Current Mask Time
(Measured Waveform) (SPICE Simulation)
Table 8 Characteristics Comparison
Parameter Me?h,solf;?(ﬂoﬁgsu” SPICiS;TI?Iatlon Unit Error Condition
Variable Over VBBO=U]|.4_V(’) \?htlo:605t %5 v
0 = VU. . 5
_CI_)iLrJr:;ent Mask 0.0016 0.00159 s 0.6 % ST=10KQ to 5V, Reer = 47 kQ,
Cowy = 0.01 yF

(Note 1) The above data is based on a specific sample and it is not a guaranteed value.
(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,

PCB pattern and mounting condition of each on-board parts.
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6. Timing Chart (Propagation Delay Time)
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Simulation Setting

Type: Transient

Run Time: 0.5 ms
(Maximum Step Size: 1 us)
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Timing Chart (Propagation Delay Time)
(SPICE Simulation)
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7. Over Current Limiting Operation
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Over Current Limiting Operation Over Current Limiting Operation
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus

www.rohm.com
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