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FEATURES

e Complete PWM power control circuitry

e  Uncommitted outputs for 200-mA sink or source current

e OUTPUT CONTROL selects single-ended or push-pull operation

e Internal circuitry prohibits double pulse at either output

DIP-16
e Variable dead-time provides control over the total range
e Internal regulator provides a stable 5V reference supply, 1% Q
e  Circuit architecture allows easy synchronization TSSOP-16 QSOP-16
QFN-16 3*3
ORDERING INFORMATION
DEVICE Package Type MARKING Packing Packing Qty
KA7500N DIP-16 KA7500 TUBE 1000pcs/box
KA7500M/TR SOP-16 KA7500 REEL 2500pcs/reel
KA7500MT/TR TSSOP-16 KA7500 REEL 2500pcs/reel
KA7500MS/TR QSOP-16 KA7500 REEL 2500pcs/reel
KA7500LQ/TR DFN-16 3*3 KA7500 REEL 5000pcs/reel
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HuaGuan Semiconductor KA75OO
DESCRIPTION

[ HGSEMi

The KA7500 incorporate on a single monolithic chip all the functions required in the construction of a
pulse-width-modulation control circuit. Designed primarily for power supply control, these devices offer
the systems engineer a flexibility to tailor the power supply control circuitry to one’s application.

The KA7500 contain an error amplifier, an on-chip adjustable oscillator, a dead-time control comparator, a
pulse-steering control flip-flop, a 5-volt regulator (1% precision) and output control circuits. The error
amplifier exhibits a common-mode voltage range from -0.3V to VCC-2V. The dead-time control
comparator has a fixed offset that provides approximately 5%ead time when externally altered. The
on-chip oscillator may be bypassed by terminating RT (pin 6) to the reference output and providing a
sawtooth input to CT (pin 5), or it may be used to drive the common circuits in synchronous multiple-rail
power supplies. The uncommited output transistors provide either common-emitter or emitter-follower
output capability. Each device provides for push-pull or single-ended output operation, which may be
selected through the output-control function. The architecture of these devices prohibits the possibility of

either output being pulsed twice during push-pull operation.

PIN CONFIGURATION
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ABSOLUTE MAXIMUM RATINGS OVER THE OPERATING FREE-AIR TEMPERATURE RANGE
(unless otherwise specified)

RATING VALUE UNIT
Supply voltage, VCC 41
Amplifier input voltage VCC+0.3 \Y
Collector output voltage 41
Collector output current 250 mA
Operating free-air temperature range -40 to 85
Storage temperature range -65 to 150 °C
Lead temperature (soldering, 1.6 mm from the case for 10 seconds) 260

Note:Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate
conditions for which the device is intended to be functional, but specific performance is not ensured.

RECOMMENDED OPERATING CONDITIONS

VALUE
PARAMETER MIN MAX UNIT

Supply voltage, VCC 7 40

Amplifier input voltage, Vi -0.3 VCC-2 \Y
Collector output voltage, VO 40

Collector output current (each transistor) 200 mA
Current into feedback terminal 0.3

Timing capacitor, CT 0.0047 10 uF
Timing resistor, RT 1.8 500 kQ
Oscillator frequency 1 200 kHz
Operating free-air temperature, TA -40 85 °C

FUNCTIONAL BLOCK DIAGRAM
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figure:4.enitter-follower configuration

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE

RANGE(VCC =15V, f = 10 kHz, unles

Reference section

s otherwise specified).

VALUE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
10 =1mA 4.9 5 5.1
Output voltage (Vref s \Y;
P ge (Vref) I0 = 1mA, TA=25C 4.95 5 5.05
Line regulation VCC =7V to 40V 2 25 oV
Load regulation 10 = TmAto 10mA 1 15
Short-circuit output current*** Vref =0 10 35 50 mA
Oscillator section (see Figure 1)
VALUE
*
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. CT=0.01pF,RT=12kQ, 9.2 10 108
requency TAZ25C . .
Frequency CT1=0.01yF, RT = 12kQ 9.0 - 12 KHz
. o i (g | CT=0-01WF, RT = 12K0, )
requency change with temperature ATA = MIN to MAX -

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE

(VCC =15V, f = 10 kHz, unless otherwise

Amplifier section (see Figure 2)

specified)

VALUE

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Input offset voltage VO (pin 3) = 2.5V 2 10 mV
Input offset current VO (pin 3) = 2.5V 25 250 nA
Input bias current VO (pin 3) = 2.5V 0.2 1 pA

. _ -0.3to
Common-mode input voltage range VCC =7V to 40V Vo2 V
Open-loop volt. lificati AVO = 3V, RL = 20, 70 95 dB
pen-loop voltage amplification VO = 0510 3.5V
Unity-gain bandwidth 650 kHz
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Output section

VALUE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Collector off-state current VCE =40V, VCC =40V 2 100 A
Emitter off-state current VCC=VC=40V,VE=0 -100 H
Collector-emitter saturation | Common-emitter| VE =0, IC = 200mA 1.1 1.3 v
voltage Emitter-follower | VC = 15V, IE = -200mA 1.5 25
Output control input current V| = Vref 3.5 mA
Dead-time control-section (see Figure 1)
VALUE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Input bias current (pin 4) V| =0to 5.25V -2 -10 MA
Maximum duty cycle, each output VI (pin 4) = 0; O.C.=Vref 45 %
) Zero duty cycle 3 3.3
Input threshold voltage (pin 4) - \Y
Maximum duty cycle 0
PWM comparator section (see Figure 1)
VALUE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Input threshold voltage (pin 3) Zero duty cycle 4 45 \Y
Input sink current (pin 3) V(pin 3) = 0.7V 0.3 0.7 mA
Total device
VALUE
PARAMETER TEST CONDITIONS UNIT
MIN TYP** MAX
Standby supply current Pin 6 at Vref, VCC = 15V 6 10 mA
Switching characteristics, TA = 25°C
VALUE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Output voltage rise time Common-emitter configuration, 100 200
Output voltage fall time See Figure 3 25 100
ns
Output voltage rise time Emitter-follower configuration, 100 200
Output voltage fall time See Figure 4 25 100

*For the conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

**All typical values except for the parameter changes with the temperature are at TA= 25°C.

***Duration of the short-circuit should not exceed 1 second.

***This is guaranteed where the marking code on the package surface is “A”.

****The temperature coefficient of timing capacitor and timing resistor is not taken into account.
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PACKAGE INFORMATION
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Dimensions In Millimeters(SOP-16)

Symbol: A A1 B Cc C1 D Q a b
Min: 1.35 0.05 9.80 5.80 3.80 0.40 0° 0.35
1.27 BSC
Max: 1.55 0.20 10.0 6.20 4.00 0.80 8° 0.45
DIP-16
B Dl
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Dimensions In Millimeters(DIP-16)
Symbol: A B D D1 E L L1 a b (o] d
Min: 6.10 18.94 8.10 7.42 3.10 0.50 3.00 1.50 0.85 0.40
2.54 BSC
Max: 6.68 19.56 10.9 7.82 3.55 0.70 3.60 1.55 0.90 0.50
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PACKAGE INFORMATION
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Dimensions In Millimeters(TSSOP-16)

Symbol: A A1 B C C1 D Q a b
Min: 0.85 0.05 4.90 6.20 4.30 0.40 0° 0.20
0.65 BSC
Max: 0.95 0.20 5.10 6.60 4.50 0.80 8° 0.25
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Dimensions In Millimeters(QSOP-16)
Symbol: A A1 B C C1 D Q a b
Min: 1.35 0.05 4.80 5.80 3.80 0.40 0° 0.20
0.635 BSC
Max: 1.55 0.20 5.10 6.20 4.00 0.80 8° 0.25
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Physical Dimensions

QFN-16 3*3
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Dimensions In Millimeters(QFN-16 3*3)

Symbol: A A1 B B1 E F a b
Min: 0.85 0 2.90 2.90 0.15 0.25 0.18

0.50TYP
Max: 0.95 0.05 3.10 3.10 0.25 0.45 0.30
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REVISION HISTORY

http://www.hgsemi.com.cn 10/ 11

REVISION

NUMBER DATE REVISION PAGE
V1.0 2016-3 New 1-11

Modify the package dimension diagram TSSOP-16. pdate encapsulation type.
Vi1 2018-9 Updated DIP-16 dimension 1. 7. 8
V1.2 2024-11 | Add QSOP-16 package. Update Lead Temperature 1. 3
V1.3 2025-7 Add QFN-16 3*3 package 1
V1.4 2025-12 | Update important statements, Update sop-16 Dimension drawing 7. 11
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IMPORTANT STATEMENT:

Huaguan Semiconductor reserves the right to change products and services offered without prior notice. Customers should obtain the latest relevant

information before placing orders and verify that such information is current and complete. Huaguan Semiconductor assumes no responsibility or liability for
altered documents.

Customers are responsible for complying with safety standards and implementing safety measures when using Huaguan Semiconductor products in system
design and end-product manufacturing. You assume full responsibility for: selecting the appropriate Huaguan Semiconductor products for your application;
designing, validating, and testing your application; and ensuring that your application complies with applicable standards and all other safety, security, or other
requirements. This is to prevent potential risks that may lead to personal injury or property damage.

Huaguan Semiconductor products are not approved for use in life support, military, aerospace, or other high-risk applications. Huaguan products are neither
intended nor warranted for use in such systems or equipment. Any failure or malfunction may lead to personal injury or severe property damage. Such
applications are deemed "Unsafe Use." Unsafe Use includes, but is not limited to: surgical and medical equipment, nuclear energy control equipment, aircraft or
spacecraft instruments, control or operation of vehicle power, braking, or safety systems, traffic signal instruments, all types of safety devices, and any other
applications intended to support or sustain life. Huaguan Semiconductor shall not be liable for consequences resulting from Unsafe Use in these fields. Users
must independently evaluate and assume all risks. Any issues, liabilities, or losses arising from the use of products beyond their approved applications shall be
solely bome by the user. Users may not claim any compensation from Huaguan Semiconductor based on these terms. If any third party claims against Huaguan
Semiconductor due to such Unsafe Use, the user shall compensate Huaguan Semiconductor for all resulting damages and liabilities.

Huaguan Semiconductor provides technical and reliability data (including datasheets), design resources (including reference designs), application or other
design advice, web tools, safety information, and other resources for its semiconductor products. However, no guarantee is made that these resources are free
from defects, and no express or implied warranties are provided. The use of testing and other quality control techniques is limited to Huaguan Semiconductor’s
quality assurance scope. Not all parameters of each device are tested.

Huaguan Semiconductor’s documentation authorizes you to use these resources only for developing applications related to the products described herein.
You are not granted rights to any other intellectual property of Huaguan Semiconductor or any third party. Any other reproduction or display of these resources is
strictly prohibited. You shall fully indemnify Huaguan Semiconductor and its agents against any claims, damages, costs, losses, and liabilities arising from your
use of these resources. Huaguan Semiconductor shall not be held responsible.
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