FA76 1 5 P ( M) For Switching Power SuppIByi %otlzlt-rlg

B Description W Dimensions, mm
The FA7615P(M) is a bipolar IC containing basic circuit

necessary for PWM-type switching power supply control. * SOP-16
This IC can be operated by external synchronizing pulses. 15H Ra AR a___
W Features %
= External synchrenization input terminal O 9
+ Low-voltage operation {Vcc = 3.6 to 22V) EEREE g
* Totem-pole predriver ! 08 0.20%%4: ™
+ Latch-mode shoni-circuit protection function (no malfunction %-
due to electrical noise) o-10 __t -
* One capacitor shared for short-circuit protection and for o A0 Byt e
soft-start to minimize the number of external discrete '
components
® DIP-16

H Applications
= Battery power supply for portable equipment

B Block diagram

REF cT SYNC cs Pin | Pin Description
(16} P No. | symbol
16 1 15 @j
—\1./2 5V 1 CT Oscillator timing capacitor
2 CS Capacitor for soft-start,
VREF VCC| osc shorl-circult protection and delay
L~ BlAS 3 DT2 Dead time adjustment
4 IN2 (+) Non-inverting input to error
—u.v.L.O amplitier
L ) vee 5 IN2 (<) Inverting input to error amplifier
6 FB2 Error amplifier output
FB1(2)
CJ 0.5V . oumne 5 GND Ground
T Wout1 8 |OUT? CH. 2 Output
IN1(-) (3 R AMP1 8 |[vCC Power supply
751 10 [ OUT1R | CH. 1 Current limiting resistor
IN2(+) (8) ER.AMP2 11 | OUT1 | CH.1Output
IN2(-) Bj ouT2 12 | FB1 Error amplifier output
FB2 (B) 13 | IN1 (~) | Inverting input to error amplifier
3 14 | DT1 Dead time adjustment
DT2 DT GND 15 | SYNC External synchronization input
16 | REF Refarence voltage output (2.5V)
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FA7615P(M)

H Absolute maximum ratings

B Recommended operating conditions

Item Symbol Rating Unit ltem Symbol | Min. | Max. Unlt
Supply voltage Vce 22 Vv Supply voltage Vee 36 |20 A
Reference voltage output cunent | lor 5 mA Feedback resistance RnF 100 kQ
Qutput current lo 150 mA Oscillator timing capacitor Cr 220 | 22,000 |pF
Total power dissipation Pd 400 mw Oscillator timing resistance Rr 10 100 kQ
Operating temperature Topr -20 to +85 °G Oscillation frequency fosc 5 200 kHz
Storage temperature Tetg —40 to +150 °C
W Electrical characteristics (Ta = 25°C, Vcc = 6V, RT = 47k, CT = 1000pF)
Reference voltage section
Item Symbol Test condition Min. Typ. Max. Unit
Qutput voltage VREF loR = 1mA 2.38 2.50 2.62 v
Line regulation Line Vce = 3.6 to 20V 4 12 mV
Load regulation Loap lor=0.110 1mA 1 8 mv
Output voltage variation due to temperature change VTet Ta = —20 to +25°C -1 1 %
Vroe Ta = +25 to +85°C —1 1 %
Oscillator section
ltem Symbol Test condition Min. Typ. Max. Unit
Oscillation frequency fosc Ct = 1000pF, RT = 47kQ 17 20 23 kHz
Frequency variation 1 (due o supply voltage change) fav Voo = 3.6 to 20V %
Frequency variation 2 (due fo temperature change) far Ta =-20to +85°C %
Synchronizing terminal input current Isyne Vsyne = 2V 04 1.0 mA
Synchronizing terminal input voltage Vsyne 1 2.5 Vv
Error amplifier section
ltem Symbol Test condition Min. Typ. Max. Unit
Reference voltage Ve 0.45 0.50 0.55 v
Input bias current Is 5 100 nA
Open-loop voltage gain Av 70 dB
Unity-gain bandwidth Ge 0.6 MHz
Maximum output voltage (Pin 6 and Pin 12) Voms RNE = 100kQ VRer-0.2 v
Vom- RnF = 100k 200 mv
Qutput source current (Pin 6 and Pin 12) lom+ Vom =1V 40 85 200 BA
PWM comparator section
Item Symbol Test condition Min. Typ. Max. Unit
Input threshold voltage (Pin 6 and Pin 12) VTHo Duty cycle = 0% 0.38 0.48 Vv
Input threshold voltage (Pin 6 and Pin 12) VTHs0 Duty cycle = 50% 0.6 v
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FA7615P(M)

Dead time adjustment circuit section

ltem Symbol Test condition Min. Typ. Max. Unit
Input bias current (Pin 3 and Pin 14) IBDT 80 300 nA
Input threshold voltage (Pin 3 and Pin 14) VTH DTO Duty cytle = 0% 0.38 0.48 v
Input threshold voltage (Pin 3 and Pin 14} VTH DT50 Duty cycle = 50% 0.6 v
Short-circuit protection circuit section
Item Symbol Test condition Min. Typ. Max. Unit
Input threshold voltage (Pin 6 and Pin 12) VTHFC 1.60 1.80 2.00 v
Charge current (Pin 2) lcha Pin2 =0V, Pin6, Pin12=2V | 18 30 42 A
Latch-mode threshold voltage (Pin 2) VTHLA 1.60 1.8C 2.00 \
Undervoltage lockout section
Itam Symbol Test conditlon Min. Typ. Max. Unlt
QFF-to-ON threshold voltage VTHON 2.65 v
OFF-to-ON threshold voltage VTHOFF 2.60 v
Voltage hysteresis VHys 50 mv
Output section
Item Symbol Test condition Min. Typ. Max. Unit
Output voltage | H-level output vollage (CH.I} VotH QOutput source current = 20mA 03 0.8 v
L-level output veltage (Coman to CH.| and CH.2) [ VorueL Output sink current = 20mA 03 0.8 v
CH, 1 Output source current (Pin 11) Iscurcet Pin 11 =0V 6 11 15 mA
CH. 2 Qutput source current (Pin 8) Isourcez Vcec =18V, Pin 8 = OV 19 27 36 mA
Overall device
Item Symbol Test condltion Min. Typ. Max. Unlt
Supply current lec La Latch mode 20 3.0 mA
Operating-state supply current lcc av RL = = Duty cycle = 50% 35 6.0 mA
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FA7615P(M)

B Characteristic curves (Ta = 25°C)

Oscillation frequency (fosc) vs.
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FA7615P(M)

L-level output voltage (VoL) vs. output sink current (ISINK)

VoL [V]

Error amplifier frequency (f) vs. voltage gain{AV)/phase(deg)
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FA7615P(M)

B Application circuit
® Flyback-transformer type and chopper type boost converter circuit

2.2k 2k 27k
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Parts tolerances characterislics are not defined in the circuit design

sample shown above. When designing an actual circuit for a
product, you must determine parts tolerances and characteristics for

safe and economical operation.
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CAUTION

1. This Data Book contains the product specifications, characteristics, data, materials, and structures as of July 1995, The contents
are subject to change without notice for specification changes or other reasons. When using a product listed in this Data Book, be
sure to obtain the latest specifications.

2. All applications described in this Data Book exemplify the use of Fuji's preducts for your reference only. No right or license, sither
express or implied, under any patent, copyright, trade secret or other intellectual property right owned by Fuji Electric Co., Ltd. is
{or shall be deemed) granted. Fuji makes no representation or warranty, whether express or implied', relating to the infringemant
or alleged infringement of other's intellectual property rights which may arise from the use of the applications described hersin.

3. Although Fuijl Electric is enhancing product quality and reliability, a small percentage of semiconducior products may become
faulty. When using Fuji Electric semiconductor products in your equipment, you are requested 1o take adequate safety measures
to prevent the equipment from causing a physical injury, fire, or other problem if any of the products become faulty. ltis
recommended 10 make your design fail-safe, flame retardant, and free of malfunction.

4. The products intreduced in this Data Book are intended for use in the following electronic and elsctrical equipment which has
normal reliability requirements.
» Computers * OA equipment » Communications equipment (lerminal devices) * Measurement squipment
* Machine tools  + Audiovisual equipment * Electrical home appliances * Personal equipment « Industrial robots  etc.

5. If you need to use a product in this Data Book for equipment requiring higher reliability than normal, such as for the equipment listed
below, it is imperative to contact Fuji Electric to obtain prior approval. When using these products for such equipment, take
adequate measures such as a backup system to prevent the equipment from malfunctioning even if a Fuji's product incorporated in
the equipment bacomes faully.

* Transportation equipment {mounted on cars and ships) * Trunk communications equipment
» Traffic-signal control equipment = Gas leakage detectors with an auto-shut-off feature

* Emergency equipment for responding to disasters and anti-burglary devices » Safety devices

6. Do not use products in this Data Book for the equipment raquiring strict reliability such as {without limitation)
» Space equipment « Aeronautic equipment = Atomi¢ control equipment
* Submarine repeater equipment * Medical equipment

7. Copyright ©1995 by Fuiji Electric Co., Ltd. All rights reserved.
No part of this Data Book may be reproduced in any form or by any means without the express permission of Fuji Electric.

8. I you have any question about any portion in this Data Book, ask Fuji Elsctric or its sales agents before using the product.
Neither Fuji nor its agents shall be liable for any injury caused by any use of the products not in accordance with instructions set
forth herein.
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