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Features
• Internal Regulator Provides a Stable 5V Reference Supply 

Trimmed to ±1% Accuracy.
• Uncommitted Output TR for 200mA Sink or Source 

Current
• Output Control for Push-Pull or Single-Ended Operation
• Variable Duty Cycle by Dead Time Control (Pin 4) 

Complete PWM Control Circuit
• On-Chip Oscillator With Master or Slave Operation 
• Internal Circuit Prohibits Double Pulse at Either Output

Description
The KA7500C is used for the control circuit of the pulse
width modulation switching regulator. The KA7500C 
consists of 5V reference voltage circuit, two error amplifiers,
flip flop, an output control circuit, a PWM comparator, a
dead time comparator and an oscillator. This device can be
operated in the switching frequency of 1kHz to 300kHz. The
precision of voltage reference (Vref) is improved up to ±1%
with trimming. This provides a better output voltage 
regulation. The operating temperature range is 
-25°C ~ +85°C.

16-DIP

16-SOP
1

1

Internal Block Diagram

OSCILLATOR
6

5

4

1

2

16

15

3

7

14

12

10

11

9

813

BAND GAP 
REFERENCE

1

2

+
_

+

_

0.7MA

D

CK Q

Q

C1

E1

C2

E2

VCC

VREF

GND

COMP INPUT

OUTPUT CONTROL

5V

RT

CT

DEAD
TIME
CONTROL

EA(+)

EA(-)

EA(+)

EA(-)

1.2V

PWM
COMP

KA7500C
SMPS Controller



KA7500C

2

Absolute Maximum Ratings

Recommended Operating Conditions

Parameter Symbol Value Unit
Supply Voltage VCC 42 V
Collector Supply Voltage VC 42 V
Output Current IO 250 mA
Amplifier Input Voltage VIN VCC +0.3 V

Power Dissipation (TA = 25°C) PD
1 (KA7500C)

0.9 (KA7500CD) W

Operating Temperature Range TOPR -25  ~ +85 °C
Storage Temperature Range TSTG -65 ~ +150 °C
Junction Temperature Tj 125 °C

Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage VCC 7.0 15 40 V
Collector Output Voltage VC1,VC2 - 30 40 V
Collector Output Current (Each Transistor) IC1,IC2 - - 200 mA
Amplifier Input Voltage VIN 0.3 - VCC-2.0 V
Current Into Feedback Terminal Ifb - - 0.3 mA
Reference Output Current Iref - - 10 mA
Timing Resistor RT 1.8 30 500 ΚΩ
Timing Capacitor CT 0.0047 0.001 10 uF
Oscillator Frequency fosc 1.0 40 200 kHz
PWM Input Voltage (Pins3, 4, 13) - 0.3 - 5.3 V
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Electrical Characteristics
(VCC = 20V, f = 10kHz, TA = -25°C to +85°C, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
REFERENCE SECTION

Reference Output Voltage VREF
IREF = 1mA, TA=25°C(Note1) 4.95 5.0 5.05

V
IREF = 1mA 4.9 5.0 5.1

Line Regulation RLine VCC = 7V to 40V - 2.0 25 mV
Load Regulation RLOAD IREF = 1mA to 10mA - 1.0 15 mV
Short Circuit Output Current ISC VREF = 0V 10 35 50 mA
OSCILLATOR SECTION

Oscillation Frequency fosc

CT = 0.001µF, RT = 30KΩ - 40 -

kHzCT = 0.001µF, RT = 12KΩ,TA=25°C 9.2 10 10.8
CT = 0.001µF, RT = 30KΩ,
TA=Tlow to Thigh

9.0 - 12

Frequency Change with 
Temperature ∆f/∆T CT = 0.01µF, RT = 12KΩ - - 2 %

DEAD TIME CONTROL SECTION
Input Bias Current IBIAS VCC = 15V, 0V ≤ V4 ≤ 5.25V - -2.0 -10 µA

Maximum Duty Cycle D(MAX)
VCC = 15V, V4 = 0V
O.C Pin = VREF

45 - - %

Input Threshold Voltage VITH
Zero Duty Cycle - 3.0 3.3

V
Max. Duty Cycle 0 - -

ERROR AMP SECTION
Input Offset Voltage VIO V3 = 2.5V - 2.0 10 mV
Input Offset Current IIO V3 = 2.5V - 25 250 mA
Input Bias Current IBIAS V3 = 2.5V - 0.2 1.0 µA
Common Mode Input Voltage VCM 7V ≤ VCC ≤ 40V -0.3 - VCC V
Open-Loop Voltage Gain GVO 0.5V ≤ V3 ≤ 3 .5V 70 95 - dB
Unit-Gain Bandwidth BW - - 650 - kHz
PWM COMPARATOR SECTION
Input Threshold Voltage VITH Zero Duty Cycle - 4 4.5 V
Input Sink Current ISINK V3 = 0.7V -0.3 -0.7 - mA
OUTPUT SECTION
Output Saturation Voltage
Common Emitter VCE(SAT) VE = 0V, IC = 200mA - 1.1 1.3 V
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Electrical Characteristics (Continued)

(VCC = 20V, f = 10kHz, TA = -25°C to +85°C, unless otherwise specified)

Note :
1. This is guaranteed where the marking code of the package surface is over 027

Parameter Symbol Conditions Min. Typ. Max. Unit
Emitter-Follower VCC(SAT) VC = 15V, IE = -200mA - 1.5 2.5 V
Collector Off-State Current IC(OFF) VCC = 40V, VCE = 40V - 2 100 µA
Emitter Off-State Current IE(OFF) VCC = VC = 40V, VE = 0V - - -100 -
TOTAL DEVICE
Supply Current ICC Pin 6 = VREF, VCC = 15V - 6 10 mA
OUTPUT SWITCHING CHARACTERISTIC
Rise Time

tR - - 100 200 ns
Common Emitter, Common Collector
Fall Time

tF - - 25 100 ns
Common Emitter, Common  Collector



KA7500C

5

Typical Application
Pulse Width Modulated Step-down Converter
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Mechanical Dimensions
Package 

Dimensions in millimeters
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Mechanical Dimensions (Continued)

Package 
Dimensions in millimeters
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LIFE SUPPORT POLICY 
FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES 
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR 
CORPORATION.  As used herein:

1. Life support devices or systems are devices or systems 
which, (a) are intended for surgical implant into the body, 
or (b) support or sustain life, and (c) whose failure to 
perform when properly used in accordance with 
instructions for use provided in the labeling, can be 
reasonably expected to result in a significant injury of the 
user.

2. A critical component in any component of a life support 
device or system whose failure to perform can be 
reasonably expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

DISCLAIMER 
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY 
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY 
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER 
DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

Ordering Information
Product Number Package Operating Temperature

KA7500C 16-DIP
-25 ~ +85°C

KA7500CD 16-SOP



 
专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训课程列表：http://www.edatop.com/peixun/rfe/129.html 

 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系

统设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又

全面地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设

计方面的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技

术能力，把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家...

课程网址： http://www.edatop.com/peixun/ads/13.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的HFSS培训教程套装，可以帮助您从零开始，全面深入学习HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com 

CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助您快

速学习掌握如何使用 HFSS 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz线圈天线的工作原理、

设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的具体

操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。通过

该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及其匹

配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 

 
 

专注于微波、射频、天线设计人才的培养 

官方网址：http://www.edatop.com 易迪拓培训 
淘宝网店：http://shop36920890.taobao.com 


