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Description Features

The IP1524B is a pulse width modulator for «  Pin compatible with 1524 series
switching power supplies which features
improved performance over industry standards
like the SG1524. A direct pin-for-pin replacement < 5 volt reference trimmed to 1%
for the earlier device, it combines advanced
processing techniques and circuit design to
provide improved reference accuracy, and ° Excellent external sync capabllity
extended common mode range at the error
amplifier and current limit inputs. A DC-coupled
fiip-flop eliminates triggering and glitch problems,
and & PWM data latch prevents edge °* +5Verror amplifier common mode
oscillations. The circuit incorporates true digital « PWM data latch

shutdown for high speed response, while an

undervoltage lockout circuit prevents spurious * Full double-pulse suppression loglc
outputs when the supply voltage is too low for « 50ns shutdown function

stable operation. Full double-pulse suppression
logic insures alternating output pulses when the ° Dual 200mA, €0 volt output
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« 7 to 40 volt operation

« Undervoltage lockout

.  Wide current limit common mode
range
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shutdown pin is used for pulse-by-pulse current transistors
limiting. «  Fully specifled over temperature
Block Diagram Connections
(Top View)
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Absolute Maximum Ratings 7=58-~-3/
Input Voltage (+Vgy) +40V Power Dissipation at

Tp = +25°C (Note 1) 1000mW
Coll.eclor Voltage +60V TC = +25°C (Note 2) 2000mW
Logic '“P““t 0.3V1045.5V Operating Junction Temperature +150°C
Current Limit Sense Inputs -0.3Vto+V|N Storage Temperature Range -65°C to +150°C
Oscillator Charging Current SmA Lead Temperature (Soldering, 10 seconds)  +300°C

Absalute maximum ratings are those values beyond which the safety of the davice cannotbe guaranteed. They are not meant to Imply that
the device should be operated at these limits. The electrical characteristics provide conditions for actual device operation.

Recommended Operating Conditions (Note 3)

Section 2 - Pulse Width Modulators
1P1524B, 1P2524B, IP3524B

Input Voltage (+V|n) +7V to 40V Reference Load Current 0to 20mA
Collector Voltage 0Vto + 60V Oscillator Charging Current 25pAto 1.8 mA
Error Amp Common Mode Range +2.3Vto VREF Oscillator Frequency Range 8§0Hz to 500kHz
Current Limit Sense Oscillator Timing Resistor (RT) 2kQ to 150kQ {
Common Mode Range OVioViN-2.5V Oscillator Timing Capacitor (CT) 1nFto 0.1pF
Output Current (each transistar) 010 200mA Operating Ambient Temperature Range

1P1524B -55°C to +125C

1P2524B -25°C to +85°C

1P3524B 0°C to +70°C

Note 1. Derate at 10 mW/°C for ambient temperatures above +50°C
Note 2. Derate at 16 mW/°C for case temperatures above +25°C.
Note 3. Range over which the device Is functional and parameter limits are guaranteed.

Electrical Characteristics
(ViN = 20V, IRgF =0 mA unless otherwise specified)

P1524811P25248 1P3s24B )
Parameter Conditions Min | Typ | Max | Min [ Typ | Max junits !
Turn-on Characterlstics

Vi Undervolitage Threshold VN Rising efja3 | 52 | 65 | 48 | 52 65 |1 V
Turn-on Hysteresis <l o1 03|06 ]o1 03 |06V
Operating Current ViN=71040V . 7 10 7 10 mA
Reference Section

Output Voltage 495 | 500 | 505 | 490 | 500 { 540] V

Qutput Voltage Vin =710 40V, | =01020mA | 4.90 510 | 485 5.15 v

Line Regulation V=7 to 40V 1 10 1 15 | mV
Load Regulation IL=0t020mA 5 15 5 25 | mV i
Temperature Stability (Note 4) Over Operating Range 18 50 15 50 mV

Short Circuit Current VREE=0V 25 | 70 | 120] 25 | 70 | 120 | mA
Long Term Stability (Note 4) 1 10 1 mVikhr
Oscillator Section (Note 5)

Initial Accuracy 41 43 45 39 43 47 kHz
Voltage Stabllity ViN=7t040V . 0.1 1 0.1 1 %
Temperature Stability (Note 4) Over Operating Range . 1 2 1 2 %
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Electrical Characteristics (Cont.) T=E5 &5
1P1524BAP25248 w3sAB
Parameter Conditions Min | Typ | Max | Min | Typ | Max [Units
Minimum Frequency Ry=150kQ, Cy=0.1 pF 80 140 80 140 | Hz
Maximum Frequency Ry =2kQ, Cy =470 pF 500 | 700 500 { 700 kHz
Clock Amplitude Output, Pin 3 C=0.01 yF 30 | 40 30 | 40 v
. Clock Pulse Width Output, Pin 3 CT=0.01 pF 04 05 1.0 04 05 1.0 §s
Sawtooth Peak Voitage Cy=0.01uF 37 40 37 | 40 \' 5
i Sawtooth Valley Voltage Cy=001pF 06 1 11 [ o6 | 1 1| v 'ﬁ
' Sawlooth Valley T.C. -1.0 -1.0 mV/°C a
Error Amplifier Section il
Input Offset Voltage Vem=23VOVREE s o1 | 5 2 | 10 | mv o
Input Blas Gurrent Vem =23V ©VREF 1 | s 1 | 10 | pA N
Input Offset Current Vem =23V VREE 0.1 1 0.1 1 pA @w
DC Open Loop Galn AVo=103V,R 210MQ 60 75 60 75 dB b
Common Mode Rejection Vo =28V DVREF 70 | 90 70 | %0 B &
Supply Voltage Rejection ViN=71040V 76 | 120 76 | 120 dB 5
Output Low Level _Ising =100 pA 02 05 02 | 05 \'/
Output High Level ISOURCE = 100 pA 38 | 42 38 | 42 \
Galn Bandwidth Product (Note 4) 1 2 1 2 MHz
PWM Comparator
Minimum Duty Cycle VpIN 1-VPIN 22150 mV 0 0 %
Maximum Duty Cycle VpIN 2- VPIN 12 150mV 45 49 45 49 %
Current Limit Amplifier
Sense Voitage Vem=01t017.5V 180 | 200 | 220 | 180 | 200 } 220 | mV
Vin =7 to 40V
' InputBlas Current Vem=01017.5V, -4 -10 -1 -10 | pA
i ViN=71040V
Shutdown Input
High Input Voitage 20 20 v
High Input Current VSHUTDOWN =5.0V 0.1 1 0.1 1 mA
Low Input Voltage 06 06 Vv
Shutdown Delay Pin 10 to Output 50 50 ns
Output Section (Each Transistor)
;  Collector Leakage Current VeE =60V 01 | 20 01 | 20 | pA
. Collector Saturation Voltage lc =20 mA 02 | 04 02 |04 | V
Ic=200mA 10 | 22 10 {22 Vv
! Emitter Output Voltage le=50mA 17 | 19 i7 | 19 v
IE=200mA 165 18 16.5 i8 \'
Emitter Voitage Rise Time Rg = 2K 02 | 04 02 us
Collector Voltage Fall Time Ro =2k 0.1 02 0.1 us

specified.

mwy

The * denotes the specifications which apply over the full operating temperature range, all others apply at T] =

Note 4. These parameters, although guaranteed over the recommended conditions, are not 100% tested in production.
Note 5. R =2.7KQ, Ct = 0.011F unless otherwide specified.

25°C unless otherwise

2-29

SI0J2|NPOI YIPIM ©SINd - g UOK0eS

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




ST 1Y

4825898 INTEGRATED POWER

Oscillator Frequency vs.
Timing Components
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Typical Performance Characteristics

OUTPUT DEAD TIME {us)

COLLECTOR-TO-EMITTER VOLTAGE(V)

OUTPUT VOLTAGE, VREF OR Vcomp (V)
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Output Dead Time vs.
Timing Capacitor Value
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Applications Infcrmation

+VouT
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-C.L. +C.L. GND.
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RAW
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RETURN RSENSE RETURN

Current Sensing in the Ground Line

11

+C.L.

»

b3
& RSENSE

Sensing Primary Current
with an Emitter Resistor

+15v

16K

Driving Power MOSFETS
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Oscillator Sync to an External Clock
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Driving Power Bipolar Transistors
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Order Information
Part Number Temperature Range Package
IP1524BJ -55°Cto +125°C 16 Pin Ceramic DIP
IP2524BD -25°C to +85°C 16 Pin Plastic SOIC
IP25248J -25°C to +85°C 16 Pin Ceramic DIP
1P2524BN -25°C to +85°C 16 Pin Plastic DIP
IP3524BD 0°Cto +70°C 16 Pin Plastic SOIC

g 1P35248 0°C 10 +70°C 16 Pin Ceramic DIP

_'g Q IP3524BN 0°Cto +70°C 16 Pin Plastic DIP
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spedifications without notice at any time.

integrated Power Semiconductors, Ltd. cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in
an Integrated Power product. No circuit patent licenses are implied. Integrated Pawer reserves the right to change the circuitry and

Integrated Power Semiconductors, Ltd.
8 Quaker Drive, West Warwick, R1 02893 + Telephone; 401-821-4260 « Telex: 332948 (IPS Ri) » FAX:401-823-7260

2081 Business Center Drive, Suite 140, irvine, CA 92715 « Telophone: 714-762-0188 « FAX: 714-752-5018
789 Tumplke Street, North Andover, MA 01845 « Telephone: 617-883-9042 « FAX: 617-975-0193
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2727 Walsh Avenue, Sulte 201, Santa Clara, CA 95051 « Telephone :408-727-2772 « Telex: 350073 (IPS SNTA) » FAX: 408-988-8185
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