RENESAS Datasheet
HPC277’ HPC393 R03DS0132EJ0100

Single Power Supply Dual Comparator 2018.12.10

DESCRIPTION

uPC277, uPC393 are dual comparators designed to operate for a single power supply. The features include
low-voltage operation, a common-mode input voltage that range from V- (GND) level, an open collector output,
and low current consumption. Furthermore, these products can operate on a split power supply and used
widely for various voltage comparison application.

Depending on the usage and operating ambient temperature range, the yPC277 is design for communication
industries and yPC393 is design for general purposes.
In addition, compatible DC parameter selection for the comparators also available.

Along with this series of lineup, the quad type comparators, yPC177 and yPC339 with the same circuit
configuration are also available.

FEATURES

¢ Input Offset Voltage 2 mV (TYP.)

e Input Bias Current 25 nA (TYP.)

e \oltage Gain 200000 (TYP.)

e Pulse Response Time 1.3 us (TYP.)

e Output Sink Current 16 mA (TYP.)

e A wired OR is possible as the output is an open collector.

e Low Voltage Operation V*-V-:2~32V

ORDERING INFORMATION

Order Name Selected Grade Package
uPC277G2-A Standard 8-pin plastic SOP (5.72 mm (225 ))
uPC277G2(5)-A DC parameter selection 8-pin plastic SOP (5.72 mm ( 225))
uPC393G2-A Standard 8-pin plastic SOP ( 5.72 mm ( 225 ))
uPC393G2(5)-A DC parameter selection 8-pin plastic SOP ( 5.72 mm (225 ))
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uPC277, uPC393
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ABSOLUTE MAXIMUM RATINGS (Ta =25 °C)
Parameter Symbol pPC277G2, uPC393G2,

uPC277G2(5) puPC393G2(5) Unit
Power Supply Voltage Nete! V*+-V- -0.3 ~ +36 \Y
Differential Input Voltage Vip +36 \Y,
Input Voltage Note 2 Vi V--0.3~V-+36 \Y
Output Applied Voltage Note 3 Vo V--0.3~V-+36 \Y
Total Power Dissipation Note 4 Pr 440 mw
Output Short Circuit Duration -
(vs. GND)Nte5 ts Indefinite s
Operating Ambient Temperature | Ta -40 ~ +85 -20 ~ +80 °C
Storage Temperature Tstg -55 ~ +125 °C

—_

[Note]

Note that reverse connections of the power supply may damage the ICs.

2. The allowable input voltage range without damaging or destructing the device. Independent to power
supply voltage range.
Do not apply voltage of V - (GND) - 0.3 V or less.
Note that the comparator will operate normally when the input voltage applied is within the common
mode input voltage range.

3. The input voltage range that can be applied to the output pin externally without deteriorating or damaging
the device characteristic. The permitted input voltage that can be applied regardless of the power supply
voltage. This specification also includes precaution during transition state such as ON/OFF, etc.

4. Power dissipation value when TA = + 25 ° C. For TA> 25 ° C, de-rate at -4.4 mW/°C

5. Do not exceed the total power dissipation and de-rating rate in note 4.
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uPC277, uPC393

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol MIN. TYP. MAX. Unit
Power Supply Voltage (Dual Supply) Vi 11 116 \%
Power Supply Voltage (V- = GND) \A +2 +32 \%

ELECTRICAL CHARACTERISTICS
pPC277G2, yPC393G2 (TA=25°C,V*=+5V, V-= GND)

Parameter Symbol MIN. TYP. MAX. Unit Test Condition
Input Offset Voltage Vio +2 +5 mV Vo=14V,VrRer =14V, Rs=0Q
Input Offset Current lio 15 150 nA | Vo = 14V
Input Bias Current Nete 6 Is 25 250 nA | Vo = 14V
Large Signal Voltage Gain | Av 200000 RL =15kQ
Circuit Current Note 7 lec 0.6 1 mA |RL=x,lo=0A
Sggg:'y::;: Input View 0 V*i15 |V
Output Saturation Voltage VoL 0.2 04 \Y Vig=+1V,Vi;y=0V, losink =4 mA
Output Sink Current lo sink 6 16 mA | Vip=+1V,Vin=0V,Vo = 15V
Output Leakage Current lo Leak 0.1 nA Vin=+1V,Vinp=0V,Vo=5V
Pulse Response Time Note 8 1.3 us RL=51kQ,VrRL=5V

HPC277G2(5), yPC393G2(5) (Ta = 25 °C, V*= +5V, V"= GND)

Parameter Symbol | MIN. TYP. MAX. Unit Test Condition
Input Offset Voltage Vio +2 +2.5 mV Vo=14V,VrRer =14V, Rs=0Q
Input Offset Current lio 15 +50 nA Vo = 14V
Input Bias Current Note 6 I 25 60 nA | Vo = 14V
Large Signal Voltage Gain | Av 200000 RL=15kQ
Circuit Current Note 7 Icc 0.6 0.8 mA |[RL=x,lo=0A
Common Mode Input View 0 V*14 v
Voltage Range
\Y, 0.2 Y Vig=+1V,Vi;y=0V, | =4 mA
Output Saturation Voltage o 0 © O SNk
Vig=+1V, Vi) =0V, losink = 10
VoLz2 1.5 \%
mA
Output Sink Current lo sink 10 16 mA | Vip=+1V,Vin=0V,Vo = 15V
Output Leakage Current lo Leak 0.1 100 nA Vi=+1V,Vinp=0V,Vo=5V
Response Time Note 8 1.3 us RL=51kQ,VrRL=5V
[Note] 6. The current flow direction of the input bias is out from the IC because the first stage of the IC composed

of PNP transistor.
The current value is the value when the differential amplified circuit of the input stage is balanced.
When the comparator is active, twice the amount of current will flow to the pin with lower potential.
7. Current flowing through the internal circuit. This current flow regardless of the channel used.
8. Values when the input amplitude is 100 mV and the overdrive is 5 mV.
Increasing the overdrive can shorten the response time.
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pPC277, uPC393

TYPICAL APPLICATION CIRCUIT EXAMPLE

EXAMPLE 1

2,6
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VREF V- ~V*-15 M

EXAMPLE 2 (With Hysteresis)

INPUT O—\ 2R
>»—o OUTPUT
+/

R

VREr
;' 777

- Threshold Voltage

. R
V1 (High) = VRer +R|_T;+R1 (Vre - VRer)

. R
V1H (Low) = VRer -R1T1R2 (Vrer - Vou)
(VrL > Vrer > Vou)
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uPC277, uPC393

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25 °C, TYP.) (Reference Value)
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uPC277, uPC393

Pulse Response Characteristic |

Pulse Response Characteristic Il
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uPC277, uPC393

USE WITH PRECAUTIONS

e Managing unused circuits
If there is an unused circuit, the following connection is recommended.

Process example of unused circuits

V+
o

+\
ouT
——— <
/ (open)
To potentials within the

range of common-mode
input voltage (Vicm)

<
<O

e Ratings of input/output pin voltage
When the voltage of input/output pin exceeds the absolute maximum rating, the parasitic diode within the
IC may conduct, causing characteristics degradation or damage. In addition, if the input pin is lower than
V-, or the output pin exceeds the power supply voltage, it is recommended to make a clamping circuit using
a diode with low forward voltage (e.g.: Schottky diode) as protection.

¢ Range of common-mode input voltage
When the supply voltage does not meet the condition of electrical characteristics, the range of common-
mode input voltage is as follows.
Viem (TYP.): V-~V * -1.5[V] (Ta =25 °C)

During designing, do include some tolerance by considering temperature characteristics etc.

¢ Range of input current
The “Input Bias Current [Ig]” specified in the electric characteristic table, is the average current value flowing
to the +input pin [In] and the —input pin [l]] when the operation amplifier input stage are balanced (in a state
where negative feedback is applied).
When the comparator is active, the input stage of the differential amplified circuit will not be balance during
comparison, the amount of input current flow is twice the amount to the pin with lower potential.

e Handling of ICs
When stress is added to the ICs due to warpage or bending of a board, the characteristic may fluctuates
due to piezoelectric effect. Therefore, pay attention to warpage or bending of a board.
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uPC277, uPC393

PACKAGE DRAWINGS

8-PIN PLASTIC SOP

JEITA Package code
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NOTE

detail of lead end

Each lead centerline is located within 0.12 mm of

its true position (T.P.) at maximum material condition.
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Notice

1. 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.

2. 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 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

10. 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.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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