FA7607P

Bipolar IC
For Power Supply Voltage Monitor

H Description

The FA7607P consists of a reference voltage circuit and a
comparator. This bipelar IC is used to monitor the open-
collector output voltage of a power supply.

H Features

* Two built-in output circuit for RESET and RESET signals

* Not many external discrete components are needed. (only
two resistors for a standard application circuit)

*» Wide operating voltage range {Vcc = 4.5 to 40V)

*» Stable reference voltage circuit (2.95V typical)

» Stable voltage detection by built-in hysteresis circuit
{hysteresis externally adjustable}

N Applications

* Memory protection of microprocessor-applied system

+ Reset signal generation circuit for supply voltage drop and
return
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Pin | Pin Description
No. | symbol
1 RI RESET comparator input
2 VCC Power supply
3 NC —
4 NC —
5 GND Ground
6 RO RESET Qutput
7 RO RESET Output
8 RHO RESET hysteresis output
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H Absolute maximum ratings (Ta = 25°C)

Item Symbol Rating Unit
Supply veltage Veo -0.6 to +41 v
Input current N 2 mA
Input voltage VIN 0310465 A
Output current lo a0 mA
Oulput voltage Vo 35 v
Hysteresis circuit output current loHy 1 mA
Power dissipation Pd 350 mwW
Operating temperature Topr =20 to +85 °C
Storage temperature Tatg —30to +150 °C

« Racommendad operating voltage range: Vo = 4.5 to 40V
Lower limit of voltage detection; 5V

M Electrical characteristics (Ta = 25°C, Vcc = 5V)

Itam Symbol Test condltion Min. Typ. Max. Unit
Input current In 5 UA
H-level input threshold voltage VTHH 2.80 2.95 3.1¢ v
L-level input threshold voltage VirHL 2.67 2.82 2.98 v B
Internal circuit hysteresis voltage dv 0.10 0.13 017 v J‘:\n_
L-level output voltage VoL lo =5mA 0.20 vV
Vo2 lo = 10mA 0.25 v
L-level hysteresis output voltage VoL Hy lo=1mA 0.40 v
Ro output current lo Rl VoL =1v 40 mA
lorz VoL=1V 10.0 mA
lors VoL =1V 20.0 mA
RO output current loR VoL=1V 10.0 mA
Supply current lcc ViN=0V 20 8.0 mA
Temperature coefficient of reference voitage —20 to +85°C 0.02 0.05 %/°C
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B Characteristic curves (Ta = 25°C)

L-level output voltage (VoL) vs. output current (lo)
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B Explanation of circuits

Figure 1 shows the block diagram of the FA7607P bipolar IC.
This IC mainly consists of a reference voltage circuit and a
comparator. The comparator is designed not to maltunction
even when the supply voltage is below the normal voltage
range (about 2 to 4.5V). See Fig. 3 for the standard
application circuit. The supply voliage VIN is divided by a
voltage divider consisting of two external resistors (Ra and
Rb) and is applied to the input terminal (RI). The supply
voltage is also connected to the power supply terminal Vcc
directly. Figure 2 shows variation of the supply veltage VIN
and changes of the RESET and RESET output statuses.
The reset signal stop level VRIH the supply voltage reaches
after an increase can be calculated by the formula of (1).
The RESET signal output transistor remains OFF and the
RESET signal output transistor remains ON until the supply
voltage exceeds the level.

The reset signal start level VRIL the supply vcltage reaches
after a decrease can be calculated by the formula of (2).
Cnce the supply voltage goes lower than this level, the
RESET signal output transistor goes OFF and the RESET
signal output tra5nsistor goes ON.

At power-on, the reset signals should be output until the
supply voltage of the system reaches the normal level. [f the
supply voltage becomes low, the reset signal should be
issued within the normal supply voltage range of the system.
Therefore, the high and low voltage levels (VRIH and VRAIL)
should be set higher than the supply voltage teve! (Vs) where
normal system operations are guaranteed.

This IC has a hysteresis characteristic of about 5%. By
adding an external resistor Rh, the hysteresis voltage width
can be increased and adjusted. The high and low voltage
levels (VRIH and VRIL) can be calculated by the formulas of
{3) and {4).

VRIH = VTHH * (Ra + Ab)/Rb
VRIL=VTHL*{(Ra + Bb)/Rb....ccci e
VRIH = VTHH ¢ (Ra * Rb + Ra * Rh + Rb « Rh) / (Rb * Rh} ..(3)
VRIL=VTHL*(Ra + Rb)/Rb ..o (4)
Where, VTHH=2.95V (typical) and VTHL=2.B2V (typical)
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Fig. 1 Block diagram
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Fig. 2 Timing chart
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B Application circuits

1. Basic connections

The standard application circuit requires only two resistors
outside the IC. This is shown in Fig. 3. However, since the
output stage is an open collector, the system may require a
pull-up resistor.

2. Delay circult

As explained before, the RESET and RESET signal timings
depend on the rise and fall characteristics of the supply
voltage. If appropriate timings {especially, output delays)
cannot be obtained only by the characteristics, they may
need to be set on the FA7607P. Fig. 4 shows an example
of application. The delays (td1 and td2) can be calculated by
the formulas of (5) and (6).

Ra* Rb TTHH  Ra+Rb

ti=—C o|———— e In(1 - ) s (5)
Ra + Rb VIN Rb
Ra* Rb TtHL  Ra+Rb

tge=—C = *In L el I (6)
Ra + Rb VIN Ro

Where, VTHH = 2,95V (typical) and VTHH = 2.82 (typical)

3. Astable multivibrator circult

Figure 5 shows how to create an astable multivibrator circuit
with the FA7607P. The output transistor ON time, ton, and
OFF time, toH, can be calculated by the formulas of (7) to
(9).

ton=—C ® R*IN (VTHLAVTHH) ..oeoeeeeeeeeeceereecsremrerenenens. ()
TTHH-VTHL

tott=—Ce(R+RL) ¢In {1 ————| .............. (8
Veec - VTHL

R I Lo AT UUUVRTNPUUTRTURUU {°) |

Where, VTHH = 2.95V (typical) and VTHL = 2.82V (typical)
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- CAUTION ~

1. This Data Book contains the product specifications, characteristics, data, materials, and structures as of July 1895. 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. Al applications described in this Data Book exemplify the use of Fuji's products for your reference only. No right or license, eithar
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 infringement
or alleged infringsment of other's intellectual property rights which may arise from the use of the applications described herein.

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

4. The preducts introduced in this Data Book are intended for use in the following electronic and electrical equipment which has
normal reliability requirements.
* Computers * DA equipment » Communications equipment (terminal devices) * Measurement eguipmant
= Machine tools  + Audiovisual equipment « Electrical home appliances s Parsonal equipment ¢ Industrial robots  etc.

5. If you need to use a preduct 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 Fuiji's product incorporated in
the equipment becomes faulty.

* 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 1o disasters and anti-burglary devices * Safety devices

6. Do not use products in this Data Book for the equipmeant requiring strict reliability such as (without limitation)
* Space equipment » Agronautic equipment * Atomic control aquipment
* Submarine repeater equipment * Medical equipment

-

. Copyright ©1995 by Fuji 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 parmission of Fuji Electric.

8. If you have any question about any portion in this Data Book, ask Fuji Electric 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.

- /




