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ISL72991RH
PSpice Simulation Results

 Application Note

 

Abstract
The ISL72991RH PSpice model is a nominal model of the ISL72991RH low dropout adjustable negative regulator. 
It simulates the functionality and the typical parametric performance of selected datasheet specification 
parameters. 

The first section of this document provides a brief explanation of using the model to generate a general function 
test simulation. The simulation shows the functionality of ON/OFF control.

The second section shows PSpice simulation results compared to characterization test results using the 
ISL72991RHEVAL2Z evaluation board. 
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1. PSpice General Functional Test Simulation
The simulation shown in Figure 4 shows the ISL72991RH PSpice model functionality for basic on/off control.

1.1 ISL72991RH.LIB and ISL72991RH.OLB PSpice Files
The PSpice ISL72991RH.LIB and ISL72991RH.OLB files can be downloaded from the Renesas website at the 
ISL72991RH device pages under the Download tab. The file path to the ISL72991RH.OLB sub-circuit Figure 1 
must be added to the Cadence parts placement tool. It can then be used in simulation schematics. Figure 2. 
shows the folder structure of the ISL72991RH_Rev0.opj file. Individual simulation set-ups are in the 
.\isl72991rh_rev0.dsn highlighted file.
 

Figure 1. ISL72991RH Sub-Circuit (ISL72991RH.OLB) Figure 2. ISL72991RH_Rev0.opj

 

https://www.renesas.com/products/isl72991rh#documents
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1.2 Functional Simulation Schematic
Figure 3 shows the PSpice simulation schematic used for the functional turn-off to turn-on simulation test. 

1.3 Functional Simulation Results
Figure 4 shows the simulation result for the functional test of the ISL72991 using the SD pin input; the SD input 
(red trace) and output current (green trace) vs time are shown.

2. PSpice Simulation Results Versus Characterization Test Results
The ISL72991RH PSpice model was designed to reflect typical parametric performance in the ISL72991RH 
datasheet. This section provides a comparison between the PSpice simulation results and actual device 

Figure 3. ISL72991RH PSpice General Functional Test Schematic

Figure 4. ISL72991RH PSpice General Functional Turn-Off/Turn-On Simulation Results
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characterization test results for a few parameters. The graphs on the left are the PSpice simulation result and the 
graphs on the right are the device characterization results, for ease of comparison. 

2.1 Test Circuits for Functional and Parametric Performance

2.2 Functional and Parametric Performance Simulation to Silicon Comparison

Figure 5. VREF vs -VIN PSpice Circuit Figure 6. Dropout Voltage vs Output Current PSpice 
Circuit

Figure 7. Short-Circuit Current Limiting PSpice Circuit Figure 8. Bode PSpice Circuit

Figure 9. VREF vs -VIN (PSpice Results) Figure 10. VREF vs VIN and Temperature 
(Characterization Results)
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Figure 11. Dropout Voltage vs Output Current 
(PSpice Results)

Figure 12. Dropout Voltage vs Output Current 
(Characterization Results)

Figure 13. ISC -7VIN, -5VOUT (PSpice Results) Figure 14. ISC -7VIN, -5VOUT (Characterization Results)

Figure 15. ISC -12VIN, -5VOUT (PSpice Results) Figure 16. ISC -12VIN, -5VOUT (Characterization Results)
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2.3 Bode Plots (Each graph shows simulation and test results)

Figure 17. ISC -12VIN, -10VOUT (PSpice Results) Figure 18. ISC -12VIN, -10VOUT (Characterization Results)

Figure 19. ISC -20VIN, -10VOUT (PSpice Results) Figure 20. ISC -20VIN, -10VOUT (Characterization Results)

Figure 21. -7VIN, -5VOUT, RL = 6.2Ω Figure 22. -7VIN, -5VOUT, RL = 10.1Ω

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

2 3 4 5 6 7 8 9 10

C
u

rr
en

t 
L

im
it

 (
A

)

RCL (kΩ)

-55°C

+125°C

+25°C

0.0

0.5

1.0

1.5

2.0

2.5

2 3 4 5 6 7 8 9 10

C
u

rr
e

n
t 

L
im

it
 (

A
)

RCL (kΩ)

+125°C

+25°C

-55°C

 

-250

-200

-150

-100

-50

0

50

100

150

200

-40

-30

-20

-10

0

10

20

30

40

50

100 1000 10000 100000 1000000 10000000

Ph
as

e 
M

ar
gi

n 
(°

)

G
ai

n 
(d

B
)

Frequency (Hz)

Measured Gain
Simulated Gain
Measured Phase
Simulated Phase

-200

-150

-100

-50

0

50

100

150

200

-40
-30
-20
-10

0
10
20
30
40
50
60

100 1000 10000 100000 1000000 10000000

Ph
as

e 
M

ar
gi

n 
(°

)

G
ai

n 
(d

B
)

Frequency (Hz)

Measured Gain
Simulated Gain
Measured Phase
Simulated Phase



R34AN0003EU0100 Rev.1.00 Page 7 of 8
May.15.20

 

ISL72991RH PSpice Simulation Results

Figure 23. -15VIN, -12VOUT, RL = 15Ω Figure 24. -15VIN, -12VOUT, RL = 23.5Ω

Figure 25. -20VIN, -15VOUT, RL = 18.9Ω Figure 26. -20VIN, -15VOUT, RL = 30Ω

Figure 27. -28VIN, -24VOUT, RL = 28.9Ω Figure 28. -28VIN, -24VOUT, RL = 247Ω
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2.4 PSRR Performance

2.5 Conclusion
The ISL72991RH PSpice model replicates the functionality of the ISL72991RH negative voltage regulator and 
closely matches the characterization curves in the ISL72991RH datasheet meeting the typical parametric 
performance of the datasheet specification table.

3. Revision History

Figure 29. PSRR vs Frequency -20VIN, -18VOUT 
(PSpice Results)

Figure 30. PSRR vs Frequency -20VIN, -18VOUT 
(Characterization Results)

Figure 31. PSRR vs Frequency -7VIN, -5VOUT 
(PSpice Results)

Figure 32. PSRR vs Frequency -7VIN, -5VOUT 
(Characterization Results)

Rev. Date Description

1.00 May.15.20 Initial release

-100

-90

-80

-70

-60

-50

-40

10 100 1k 10k 100k 1M 10M

Frequency (Hz)

P
S

R
R

 (
d

B
)

COUT = 30µF

COUT = 10µF

-100

-90

-80

-70

-60

-50

-40

Frequency (Hz)

P
S

R
R

 (
d

B
)

10 100 1k 10k 100k 1M 10M

COUT = 30µF

COUT = 10µF



Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Contact Information
For further information on a product, technology, the most 
up-to-date version of a document, or your nearest sales 
office, please visit:
www.renesas.com/contact/

Trademarks
Renesas and the Renesas logo are trademarks of Renesas 
Electronics Corporation. All trademarks and registered 
trademarks are the property  of their respective owners.

IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL 
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING 
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND 
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible 
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3) 
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These 
resources are subject to change without notice. Renesas grants you permission to use these resources only for 
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly 
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property. 
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, 
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject 
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources 
expands or otherwise alters any applicable warranties or warranty disclaimers for these products. 

(Rev.1.0 Mar 2020)

© 2020 Renesas Electronics Corporation. All rights reserved.

https://www.renesas.com
https://www.renesas.com/contact/
https://www.renesas.com/contact/

	Abstract
	Contents
	List of Figures
	Related Literature
	1. PSpice General Functional Test Simulation
	1.1 ISL72991RH.LIB and ISL72991RH.OLB PSpice Files
	1.2 Functional Simulation Schematic
	1.3 Functional Simulation Results

	2. PSpice Simulation Results Versus Characterization Test Results
	2.1 Test Circuits for Functional and Parametric Performance
	2.2 Functional and Parametric Performance Simulation to Silicon Comparison
	2.3 Bode Plots (Each graph shows simulation and test results)
	2.4 PSRR Performance
	2.5 Conclusion

	3. Revision History

