
Product 
Summary

2009

4
HIGH-CURRENT L INEAR,

PWM AMPLIF IERS

6
HIGH-VOLTAGE L INEAR, 

PWM AMPLIF IERS

8
HIGH-SPEED L INEAR 

AMPLIF IERS

9
VOLTAGE REFERENCES

Product Innovation from Cirrus Logic



Copyright © 2009 Cirrus Logic, Inc.

All rights reserved

Printed in the USA

Cirrus Logic, Inc. and its subsidiaries (“Cirrus”) believe that the information contained in this document is accurate and reliable. However, the information is subject to change without notice and is provided ‘as is’ without 

warranty of any kind (express or implied). Customers are advised to obtain the latest version of relevant information to verify, before placing orders, that information being relied upon is current and complete. All products are 

sold subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those pertaining to warranty, indemnification, and limitation of liability. No responsibility is assumed by Cirrus for the 

use of this information, or for infringement of patents or other rights of third parties. This document is the property of Cirrus and, by furnishing this information, Cirrus grants no license, express or implied, under any patents, 

mask work rights, copyrights, trademarks, trade secrets, or other intellectual property rights. No part of this publication may be copied, reproduced, stored in a retrieval system, or transmitted, in any form or by any means 

(electronic, mechanical, photographic, or otherwise) unless distributed in its entirety with all copyright notices attached. No part of this publication may be used as a basis for manufacture or sale of any items without the  

prior written consent of Cirrus.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or severe property or environmental damage (“critical applications”). Cirrus products are not designed, authorized, or 

warranted to be suitable for use in products surgically implanted into the body, automotive safety or security devices, life-support products or other critical applications. Inclusion of Cirrus products in such applications is 

understood to be fully at the customer’s risk and Cirrus disclaims and makes no warranty of merchantability and fitness for particular purpose, with regard to any Cirrus product that is used in such a manner. If the customer 

uses or permits the use of Cirrus products in critical applications, customer agrees, by such use, to fully indemnify Cirrus, its officers, directors, employees, distributors and other agents from any and all liability, including 

attorneys’ fees and costs, that may result from or arise in connection with these uses.

Cirrus Logic, Cirrus, Apex Precision Power, Apex, and the Cirrus Logic logo designs are the trademarks of Cirrus Logic, Inc. All other brand and product names in this document may be trademarks or service marks of their 

respective owners.



Apex Precision Power™ is the 

brand name for Cirrus Logic’s high 

performance precision power 

analog family. Apex Precision 

Power™ products drive innovation 

in the design and manufacturing 

of power operational amplifiers 

(linear) and pulse width 

modulation amplifiers (PWM/

switching). A mix of IC, board-

level module and hybrid product 

designs are used to deliver up 

to 50 A of output current while 

operating on voltage supplies 

ranging from 8.5 V up to 1200 V. 

Target applications focus on the 

high power precision control of 

current, voltage and speed in the 

industrial, test and measurement, 

aerospace and medical markets.

Apex Precision Power™ Products 
power analog ics, modules and hybrids

learn more at

www.cirrus.com

Apex Precision Power™ Product Matrix – Linear, PWM Amplifiers
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PA50A 50 100 50 36 400

PA52A 50 200 50 36 400

PA50 40 100 50 36 400

PA52 40 200 50 36 400

MP230FC 30 100 15 35 210

PA03 30 150 8 300 500

PA05 30 100 100 120 250

MP240FC 20 200 14 25 170

PA04 20 200 50 90 200

MP111FD 15 100 130 157 170

PA12A 15 100 4 50 125

PA13A 15 90 4 50 135

MP108FDA 11 200 170 65 100

MP39CLA 11 100 10 24 125

MP108FD 10 200 170 65 100

MP39CL 10 100 10 24 125

PA12 10 90 4 50 125

PA13 10 90 4 50 135

PA51 10 72 2.6 10 97

PA61 10 90 2.8 10 97

MP38CLA 8 200 63 24 125

PA93 8 400 50 14 125

MP38CL 7 200 63 24 125

PA01 5 56 2.6 50 67

PA02 5 38 20 40 48

PA07 5 100 4 30 67

PA10 5 90 3 30 67

PA16 5 38 20 40 62.5

PA73 5 60 2.6 5 67

PA162 4 x 1 40 1.4 20 45

PA119 4 80 900 120 78

PA92 4 400 50 14 80

PA09M 3 80 200 85 78

PA74A 2 x 3 40 1.4 40 36/60

PA76A 2 x 3 40 1.4 40 36/60

PA74 2 x 2.5 40 1.4 40 36/60

PA76 2 x 2.5 40 1.4 40 36/60

PA09 2 80 200 85 78

PB50 2 200 100 25 35

PA60EU 2 x 1.5 40 1.4 10 16/31

PA75CC 2 x 1.5 40 1.4 10 19/28

PA96 1.5 300 250 18 83

PB51 1.5 300 100 18 83

PB58 1.5 300 250 35 70

PA107 1.5 180 3000 21 60

PA12H 1 90 4 100 6

Apex Precision Power™ High-Current Linear Amplifiers
Specifications

NEW



P roduct       S ummar     y  2 0 0 9   |   industrial           C omponents         5

Apex Precision Power™ High-Current PWM Amplifiers
Specifications

Motor Control Applications

M
od

e

O
ut

pu
t 

Cu
rr

en
t  

M
A

X 
(A

)

Su
pp

ly
 

Vo
lt

ag
e 

 
M

A
X 

(V
)

Sw
it

ch
in

g 
Fr

eq
ue

nc
y 

M
A

X 
 (k

H
z)

 

Po
w

er
 

D
el

iv
er

y 
 

M
A

X 
(k

W
)

Po
w

er
 

D
is

si
pa

ti
on

 
M

A
X 

(W
)

SA03 40 100 22.5 3.6 300

SA08 28 450 22.5 12.4 250

SA01 30 100 42 2.7 185

MSA260KC 30 450 50 13.3 250

MSA240KC 30 100 50 2.8 250

SA12 20 200 200 3.8 250

SA306 17 60 100 0.9 17

SA60 15 80 250 1.0 140

SA50 7 80 45 0.5 120

SA57 17 60 100 0.9 17

SA303 10 60 100 0.5 10

SA53 10 60 100 0.5 10

SA09 5 40 500 0.3 80

NEW

NEW

NEW

NEW

NEW

BRUSHLESS  
DC MOTOR DRIVER

SA306-IHZ
PWM Amplifier
9A, 60V, 64-pin  

PowerQuad Package

BRUSH DC  
MOTOR DRIVE IC

SA57-IHZ
PWM Amplifier
9A, 60V, 64-pin  

PowerQuad Package
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Apex Precision Power™ High-Voltage Linear Amplifiers
Specifications
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PA89 1200 0.075 30 6 40

PA94 900 0.1 700 24 30

PA95 900 0.1 30 2.2 30

PA97 900 0.01 8 1 5

PA15 450 0.2 20 3 30

PA85 450 0.2 1000 25 30

PA88 450 0.1 30 2 15

PA91 450 0.2 300 14 30

PA98 450 0.2 1000 25 30

PA90 400 0.2 300 14 30

PA92 400 4 50 14 80

PA93 400 8 50 14 125

PA240CC 350 0.06 40 2.5 14

PA241CE 350 0.06 40 2.5 12

PA243DF 350 0.06 40 5 11/20

PA78DK 350 0.15 350 2.5 14

PA78EU 350 0.15 350 2.5 23

PA79DK 350 0.15 350 2.5 26

PA08 300 0.15 30 8.5 17.5

PA82J 300 0.015 20 8.5 11.5

PA83 300 0.075 30 8.5 17.5

PA84 300 0.04 180 7.5 17.5

PA96 300 1.5 250 18 83

PB51 300 1.5 100 18 83

PB58 300 1.5 250 35 70

MP108FD 200 10 170 65 100

MP240FC 200 20 14 25 170

MP38CL 200 7 63 24 125

PA04 200 20 50 90 200

PA52 200 40 50 36 400

PA69EU 200 0.05 200 2.5 23

PA86EU 200 0.15 350 2.5 23

PB50 200 2 100 25 35

PA107 180 1.5 3000 21 60

PA03 150 30 8 300 500

PA81J 150 0.03 20 8.5 11.5

MP111FD 100 15 130 157 170

MP230FC 100 30 15 35 210

MP39CL 100 10 10 24 125

PA05 100 30 100 120 250

PA07 100 5 4 30 67

PA50 100 40 50 36 400

NEW
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MSA260KC 450 30 50 13.3 300

SA08 450 28 22.5 12.4 250

SA12 200 20 200 3.8 250

MSA240KC 100 30 50 2.8 250

SA01 100 30 42 2.7 185

SA03 100 40 22.5 3.6 250

SA50 80 7 45 0.5 120

SA60 80 15 250 1.0 140

SA303 60 10 100 0.5 10
SA53 60 10 100 0.5 10
SA306 60 17 100 0.9 17
SA57 60 17 100 0.9 17
SA09 40 5 500 0.3 80

Apex Precision Power™ High-Voltage PWM Amplifiers
Specifications

Piezo Drive Applications
BRIDGE CONFIGURATION 

PIEZOELECTRIC ACTUATOR
PA78

Power Amplifier
175V, 350V/µs

12-pin PowerSIP

PIEZO TRANSDUCER
MP108

Power Amplifier
200V, 170V/µs

Open Frame Package

NEW

NEW

NEW

NEW

NEW
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PA107 3000 180 1.5 21 60

PA98 1000 450 0.2 25 30

PA85 1000 450 0.2 25 30

PA119 900 80 4 120 78

PA94 700 900 0.1 24 30

PA79DK 350 350 0.15 2.5 26

PA78EU 350 350 0.15 2.5 23

PA78DK 350 350 0.15 2.5 14

PA86EU 350 200 0.15 2.5 23

MP400 350 50 0.2 2.5 14.2

PA91 300 450 0.2 14 30

PA90 300 400 0.2 14 30

PB58 250 300 1.5 35 70

PA96 250 300 1.5 18 83

PA69EU 200 200 0.05 2.5 23

PA09 200 80 2 85 78

PA84 180 300 0.04 7.5 17.5

MP108FD 170 200 10 65 100

MP111FD 130 100 15 157 170

PB51 100 300 1.5 18 83

PB50 100 200 2 25 35

PA05 100 100 30 120 250

Apex Precision Power™ High-Speed Linear Amplifiers
Specifications

NEW

NEW
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The VRE100/200 series are zener based references that offer either 

a single or dual output voltages. These are popular in systems 

where positive and negative reference voltages are required. 

Packaged in 14-pin DIPs and 20-pin LCCs, many are available with 

military process options (class H or K).  The initial error is .005%, 

0.3ppm noise (0.1-10Hz), and 0.5ppm/°C temperature coefficient 

(tempco). Available in 10.0, 5.0, 4.5, 3.0, and 2.5 volts.  
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VRE100/101/102 +10, –10, ±10 0.5, 0.8, 1.0, 1.5 0.3, 0.5 6 DIP14 High Rel

VRE104 4.5 0.4, 0.8 0.4, 0.8 3 DIP14 Cirrus ADCs

VRE107 +5, –5 0.4, 0.8 0.4, 0.8 3 DIP14 High Rel

VRE117 +3 0.2, 0.3 0.3, 0.6 1.5 DIP14 Low Output V

VRE202 2.5 0.2, 0.3 0.4, 0.8 1.5 LCC20 Small Pkg

VRE204 4.5 0.4, 0.8 0.4, 0.8 3 LCC20 Small Pkg

VRE205 5 0.4, 0.8 0.4, 0.8 3 LCC20 Small Pkg

VRE210 10 0.3, 0.4, 0.5, 0.8 0.3, 0.5 6 LCC20 Small Pkg

Apex Precision Power™ Zener Voltage References
VRE100/200 series – high reliability, high precision

BLOCK DIAGRAM
VRE104
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The VRE300/400 series are pin and function compatible with the industry 

standard 8 or 14-pin format. They offer superior value over any zener 

based reference on the market. The initial error is .01%, 0.3ppm noise 

(0.1-10Hz), and 0.6ppm/°C tempco. Available in 10.0, 6.0, 5.0,  

4.5 and 2.5 volts.
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VRE302 2.5 0.25, 0.4, 0.5 0.6, 1.0, 2.0 1.5 DIP8, SMT8 Low Cost

VRE304 4.5 0.4, 0.7, 0.9 0.6, 1.0, 2.0 3 SMT8 Low Cost

VRE305 5 0.5, 0.8, 1.0 0.6, 1.0, 2.0 3 DIP8, SMT8 Low Cost

VRE306 6 0.6, 1.0, 1.2 0.6, 1.0, 2.0 3 SMT8 Low Cost

VRE310 10 1.0, 1.6, 2.0 0.6, 1.0, 2.0 6 DIP8, SMT8 Low Cost

VRE405 ±5.0 0.5, 0.8, 1.0 0.6, 1.0, 2.0 3 DIP14, SMT14 Dual, Low Cost

VRE410 ±10.0 1.0, 1.6, 2.0 0.6, 1.0, 2.0 6 SMT14 Dual, Low Cost

Apex Precision Power™ Zener Voltage References
VRE300/400 series – LOW COST, high precision

BLOCK DIAGRAM
VRE302
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The VRE3000/4000 series are Zener voltage references that operate 

from a 10V power supply. They are pin and function compatible with 

the industry standard 8-pin format.They offer superior value over any 

zener based reference on the market. The initial error is .01%, 0.3ppm 

noise (0.1-10Hz), and 0.6ppm/°C tempco. Available in 5.0, 4.096, 2.5, 

and 1.25 volts. Commercial or industrial versions available.
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VRE3025 2.5 0.2, 0.4, 0.5 0.6, 1.0, 2.0 1.5 DIP8, SMT8 +10V Supply

VRE3050 5 0.4, 0.7, 0.9 0.6, 1.0, 2.0 3 SMT8 +10V Supply

VRE4112 1.25 0.625 2.0, 3.0 2.2 SOIC8 Low Cost, 5V Supply

VRE4125 2.5 1.250 1.0, 3.0 2.2 SOIC8 Low Cost, 5V Supply

VRE4141 4.096 2.048 1.0, 3.0 2.2 SOIC8 Low Cost, 5V Supply

Apex Precision Power™ Zener Voltage References
VRE3000/4000 series – LOW COST, high precision

BLOCK DIAGRAM
VRE3025



learn more at

www.cirrus.com

Contact Us

For International technical  

assistance, please contact the  

Cirrus Logic office in your region.

For a complete list of Cirrus Logic’s 

sales representatives and  

distributors, please visit the  

Contacts area at www.cirrus.com.

CIRRUS LOGIC
APEX PRECISION POWER

5980 N. Shannon Road
Tucson, Arizona U.S.A. 85741-5230
For product selection assistance  
or technical support with  
Apex Precision Power™ products  
call 800-546-2739 or email 
tucson.support@cirrus.com

North America
Corporate Headquarters

2901 Via Fortuna 
Austin, Texas 78746
United States
T +1-512-851-4000
F +1-512-851-4977
Toll-Free +1-800-888-5016

Asia Pacific
Cirrus Logic International Ltd.

Suite 1427
Ocean Centre
Harbour City
5 Canton Road
Tsimshatsui
Kowloon, Hong Kong
China
T +852-2376-0801
F +852-2412-5178

Japan
Cirrus Logic K .K .

Aioi Sonpo, Building 6F
5-6 Niban-cho
Chiyoda-ku
Tokyo, Japan 102-0084
T +81-3-5226-7757
F +81-3-5226-7677

Europe
Cirrus Logic ( U.K . ) Ltd.

1st Floor Offices
Park House, Mere Park
Dedmere Road
Marlow, Buckinghamshire SL71FJ
United Kingdom
T +44-0-1628-891-300
F +44-0-1628-891-988
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Product Innovation from Cirrus Logic


