REN ESAS Datasheet
REARS56957A, REAR56957B

Voltage Detecting, System Resetting IC Series

DESCRIPTION

REAR56957A,B are semiconductor integrated circuits for resetting of all types of logic circuit such as CPUs,
and have the feature of setting the detection voltage by adding external resistance.

They include a built-in delay circuit to provide the desired retardation time simply by adding an external
capacitor.

They found extensive applications, including battery checking circuit, level detecting circuit and waveform
shaping circuit.

FEATURES

* Few external parts

¢ Large delay time with a capacitor of small capacitance (td = 100ms, at 0.33uF)

* Low threshold operating voltage (Supply voltage to keep low-state at low supply voltage):
0.6V (Typ.) at RL = 22kQ

* Wide supply voltage range: 2V to 17V

* Wide application range

PRODUCT LINEUP

Package Type SOP
Part Name REAR56957AGSM | REAR56957BGSM
Outline Unit : mm
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ORDERING INFORMATION

Order Name Quality Level Package
REAR56957AGSM#HCA Normal Quality Level 8-Pin plastic SOP ( 5.72 mm (225))
REAR56957BGSM#HCA Normal Quality Level 8-Pin plastic SOP ( 5.72 mm ( 225))
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REAR56957A, REAR56957B

Pin Arrangement

NCT] (O [ 8 NC
Input[ 2 | | 7 ] Power-supply
NC E E Output
GND[ 4 | | 5 ] Delay capacitor
(Top view)

NC: No Connection

Block Diagram

EUOWBIF- A: Built-in Load
pply B: Open Collecto

Input

GND Delay capacitor

Operating Waveform
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td = 0.34 x Cd(pF) ps
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REAR56957A, REAR56957B

ABSOLUTE MAXIMUM RATINGS

(Ta= 25°C, unless otherwise noted)

Item Symbol Ratings Unit Conditions
Supply Voltage Vce -0.3to +18 \
Output Sink Current Isink 6 mA
Output Applied Voltage Vo -0.3 to Vcc Vv Type A (output with constant current load)
-0.3to +18 Type B (open collector output)
Total Power Dissipation Pd 440 mwW
Thermal Derating K8 4.4 mW/°C | Refer to the thermal derating curve.
Operating Temperature Topr -40 to +85 °C
Storage Temperature Tstg -55 to +125 °C
- <
Input Voltage Range ViN 0.3 to Vo \Y Vees IV
-0.3t0 +7 Vee> 7V
RECOMMENDED OPERATING CONDITION
Item Symbol MIN. TYP. MAX. Unit
Supply Voltage Vee 2 17 \
ELECTRICAL CHARACTERISTICS
(Ta= 25°C, unless otherwise noted)
“L” Reset Type
Item Symbol Min. Typ. Max. Unit Test Conditions
Detecting Voltage Vs 1.20 1.25 1.30 \%
Hysteresis Voltage AVs 9 15 23 mV | Vcc=5V
Detecting Voltage o/ Jo
Temperature Coefficient Vs/AT 0.01 HI"C
Supply Voltage Range Vce 2 17 \Y,
- <
Input Voltage Range VN 0.3 Vee \Y Vees 7V
-0.3 7.0 Vee> 7V
Input Current Iin 100 500 nA | Vin=1.25V
Circuit Current lcc 390 590 MA Type A, Voo = 5V
360 540 Type B, Vcc = 5V
Delay Time tpd 1.6 34 7.0 ms | Cd = 0.01pF Note1
Constant Current lpd -8 -5 -3 MA | Vec=5V
Output Saturation Voltage | Vsat 0.2 0.4 \Y, Vee =5V, ViN< 1.2V, lsink = 4mA
Threshold Operating 0.67 0.9 L reset type R.= 2.2k,
minimum Vsat< 0.4V
VorL \%
Voltage supply voltage RL = 100kQ,
0.55 0.8 for IC operation |y, < 0.4v
Output Leakage Current lon 30 nA | Type B, Vout £ 17V
Output Load Current loc -40 -25 -17 MA Type A, Vee=5V, Vin > 1.35V,
Vo=1/2 x Vcc
Output High Voltage VoH Vee-0.2 | Vee-0.06 \' Type A

[Note] 1. Please set the desired delay time by attaching capacitor of the range between 4700pF and 10uF.
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REAR56957A, REAR56957B

TYPICAL CHARACTERISTICS

Thermal Derating

Detection Voltage vs. Ambient Temperature
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REAR56957A, REAR56957B

Constant Current at Cd pin vs. Ambient Temperature
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REAR56957A, REAR56957B

PACKAGE DRAWINGS

8-PIN PLASTIC SOP

JEITA Package code RENESAS code MASS (TYP.) [g]
P-LSOP8-4.4x5.2-1.27 PLSPO008DE-A 0.09[q]
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O p

HHHH

3
A
H
[ J
T \
Il iy U |
w B x L [[N]s]
DL &
NOTE (UNIT-mm)
EACH LEAD CENTERLINE IS LOCATED WITHIN 0.12 MM OF ITEM DIMENSIONS
ITS TRUE POSITION(T P.) AT MAXIMUM MATERIAL CONDITION. A 52:017
B 0.78MAX
1.27(T.P)
D 0.40+0.05
E 0.1+0.1
F 1.50+0.21
G 1.49
H 6.5+0.3
I 44401
J 1.05+0.15
K 0.2+0.07
L 0.620.20
M 0.1MAX
N 0. 1MAX
P 4%+4°
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REAR56957A, REAR56957B

EXAMPLE OF APPLICATION CIRCUIT

Reset Circuit of REAR56957

Power- Power-
R supply =R supply
Input Output !
(O REAR56957x [O—+—(  RESET
Logic circuit
§ Re GND ? Delay capacitor GND
T Cd

Reset Circuit of REAR56957

-

Vce

Notes : 1. The detecting supply voltage is Vs x (R1 +Rz2)/Rz2 (V) approximately. Vs =1.25V (Typ.)

The detecting supply voltage can be set between 2V and 15V

2. The delay time is about 0.34 x Cd (pF) ps.

3. If the REAR56957 and the logic circuit share a common power source, type A (built-in load type)
can be used whether a pull-up resistor is included in the logic circuit or not.
4. The logic circuit preferably should not have a pull-down resistor, but if one is present, add load

resistor RL to overcome the pull-down resistor.

5. When a negative supply voltage is used, the supply voltage side of REAR56957 and the GND
side are connected to negative supply voltage respectively.

Application Example on 3V Microcontroller System

The input voltage detection type can be used for voltage monitoring of 3V microcontroller system as

shown on Figure .

The constant in Figure sets the detection voltage to 2.66V (TYP.). However, the detection voltage can be

adjusted by changing R1 or Ra.

The detection accuracy of the IC alone is +4%.

: Vee (3V)
Power- E Power-
R1=11.3kQ supply =R supply
Input Output
REAR56957x ) : O MCU
RESET
R2 = 10kQ .
?GND ? Delay capacitor ﬁ) GND
| T Cd | 7;7-
Application Example on 3V Microcontroller System
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REAR56957A, REAR56957B

Case of Using Reset Signal except Supply Voltage in the REAR56957

(a) Reset at ON (b) Reset at transistor ON

; H VCC ; M VCC
i é Powelzr- 1 g} Power- i CE POWEIEF- i g} Pow?r-

Su
= Ry STPPY out §R supply =R PPY out =R i
Input put : RESET tInput put RESET
Q REAR56957X Logic circuit LQ REARS0957x M Logic circuit
§ Delay capacitor GND § R2 GND Delay capacitor GND
%]T T Cd : T Cd
| | 7;7- Control | 747'
signal
Case of Using Reset Signal except Supply Voltage in the REAR56957

Delay Waveform Generating Circuit

When REAR56957 are used, a waveform with a large delay time can generate only by adding a small
capacitor.

]
d) Power-supply
=R
Input Qutput
REAR56957
Rz
GND ? Delay capacitor
T Cd
Delay Waveform Generating Circuit
Operating Waveform
Input
(Vee partial
pressure)
td
Output
td = 0.34 x Cd(pF) us
Operating Waveform
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REAR56957A, REAR56957B

NOTICE FOR USE

About the Power Supply Line

1. About bypass capacitor

Because the ripple and the spike of the high frequency noise and the low frequency are superimposed
to the power supply line, it is necessary to remove these.

Therefore, please install C1 and C: for the low frequency and for the high frequency between the power
supply line and the GND line as shown in following figure.

Vce

ad 2; i R Power-supply
a LR

N\

Example of ripple Input

) REAR56957
noise measures

Vin

GND Delay capacitor

Cd
7T ;

Example of Ripple Noise Measures

2. The sequence of voltage impression

Please do not impress the voltages to the input terminals earlier than the power supply terminal.
Moreover, please do not open the power supply terminal with the voltage impressed to the input
terminal. (The setting of the bias of an internal circuit collapses, and a parasitic element might operate.)

About the Input Terminal

1. Setting range of input voltage
The following voltage is recommended to be input to the input terminal (pin 2).

about 0.8 (V) < Vin < Vec — 0.3 (V) ... at Vec S 7 V
about 0.8 (V) < Vin < 6.7 (V) c.oeee...... atVec>7V

2. About using input terminal

Please do an enough verification to the transition characteristic etc. of the power supply when using
independent power supply to input terminal (pin 2).

Vce
Vin is decided to the Vcc subordinating,
§ Power-supply and operates in the range
U about 0.8 (V) < Vin < Vcc— 0.3 (V).
Output
Vin REAR56957 utpu

§ GND Delay capacitor

Cd
7T ;

Recommended Example of Circuit
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REAR56957A, REAR56957B

Independent

Veel Vcc2
&~

ower-supply

A

N\

REARS56957

§ GND Delay capacitor

Cd
7T ;

Example 1. Independent power supply system
Please do enough verifying about
transition characteristic of Vcc1
and Vcc2

3. Calculation of detecting voltage

Vce
7

Independent 1
ower-supply
/ -
Qutput

Vin REARb56957

Delay capacitor

7]/—7Cd
Example 2. Logic pulse input
(not recommended)

Detecting voltage Vs can be calculated by the following expression.
However, the error margin is caused in the detecting voltage because input current lin (standard

100 nA) exists if it sets too big resistance.

Please set the constant to disregard this error margin.

R1+R2 .
Vs =1.25 x R + lin x Ry
) LULEaRAYE

error margin

Vce

Vin

/LPower-supply

N\

Influence of Input Current

4. About the voltage input outside ratings

Please do not input the voltage outside ratings to the input terminal.
An internal protection diode becomes order bias, and a large current flows.

Setting of Delay Capacity

Please use capacitor Cd for the delay within the range of 10 uF or less.
When a value that is bigger than this is set, the problem such as following (1), (2), and (3) becomes

remarkable.

t,

— ) —

Vce

v tpd

Output l I

4,.:47

tPHL

Time Chart at Momentary Voltage-Decrease
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REAR56957A, REAR56957B

(1) The difference at delay time becomes remarkable.

A long delay setting of tens of seconds is fundamentally possible. However, when set delay time is
lengthened, the range of the difference relatively grows, too. When a set value is assumed to be ‘tpd’,
the difference occurs in the range from 0.47 x tpd to 2.05 x tpd. For instance, 34 seconds can be
calculated at 100 yF. However, it is likely to vary within the ranges of 16-70 seconds.

(2) Difficulty to react to a momentary voltage decrease.
For example, the reaction time tprL is 10 ys when delay capacitor Cd = 0.1 pF.

The momentary voltage-decrease that is longer than such teHL are occurs, the detection becomes
possible. When the delay capacitance is enlarged, terL also becomes long. For instance, it becomes
about 100 to 200 ps in case of circuit constant C1 = 100 uF.

(Characteristic graph 1 is used and extrapolation in case of Cd = 100 pF.)
Therefore, it doesn't react to momentary voltage-decrease that is shorter than this.

(3) Original delay time is not obtained.

When the momentary voltage-decrease time ‘t’ is equivalent to trHL, the discharge becomes insufficient
and the charge starts at that state. This phenomenon occurs at large capacitance. And, original delay
time tpd is not obtained.

Please refer to characteristic graph 2. (Delay time versus input pulse width)

Characteristic Graph 1 Characteristic Graph 2
Reaction Time vs. Delay Capacitance Delay Time vs. Momentary Voltage Decrease Pulse Width
(Example data) (Example data)
1000 10000
3 - Delay Capacitance
0 B -+ 0.01pF
2 o00f-oo--- S E N A I g ) -=-0.033 uF
S 200 4 E 1000F 04 uF
Z 100 5 -==0.33 uF
> - & s -1 uF ==
g o 100k*22uF
= S == 3.3 uF
C |_ T
g 10 = ? Y
§ s g 10 7 L : |
v
1 S EEE—— 1 =
0.01 0.1 1 10 100 1 10 100 1000 10000
Delay Capacitance Cd (uF) Pulse Width (us)

Characteristic Graph
Setting of Output Load Resistance (REAR56957B)

High level output voltage can be set without depending on the power-supply voltage because the output
terminal is an open collector type. However, please guard the following notes.

1. Please set it in value (2 V to 17 V) within the range of the power-supply voltage recommendation.
Moreover, please never impress the voltage of maximum ratings 18 V or more even momentarily either.

2. Please set output load resistance (pull-up resistance) R. so that the output current (output inflow

current IL) at L level may become 4 mA or less. Moreover, please never exceed absolute maximum
rating (6 mA).

Vee (2Vto 17 V)

R
O
L <4mA
Output Load Resistance R.
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Notice

1.

10.

11.

12.

13.
14.

(Note1)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.

© 2024 Renesas Electronics Corporation. All rights reserved.
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