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DESCRIPTION

The pPC271 and yPC311 are high-performance general-purpose comparators that have the same input
characteristics as general-purpose operational amplifiers and can directly drive standard logic circuits such as
TTL, CMOS, and HNIL. Its power supply voltage range is flexible whereby it exhibits excellent characteristics
not only in a 5 V single power supply but also in £ 15 V power supply which is equivalent to an operational
amplifier.

These products are equipped with a strobe terminal and input offset adjustment terminals, thus they can be
widely applied to various voltage comparison circuits.

Depending on the operating ambient temperature, the yPC271 is suitable for communication application while
the yPC311 is suitable for general-purpose usage.

FEATURES

¢ Input Offset Voltage 2 mV (TYP.)

e Input Bias Current 100 nA (TYP.)

e Pulse Response Time 200 ns (TYP.)

e Equipped with a Strobe Terminal, ideal for interfacing with logic circuits.

Two output circuit formats are possible. (open collector, emitter follower)
e Large output current capacity to directly drive the LEDs and lamps.

ORDERING INFORMATION

Ordering Name Package
uPC271G2-A 8-pin plastic SOP (5.72 mm ( 225 mil ))
uPC311G2-A 8-pin plastic SOP ( 5.72 mm ( 225 mil))
EQUIVALENT CIRCUIT PIN CONFIGURATION (Top View)
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UPC271, 311

ABSOLUTE MAXIMUM RATING (Ta = 25 °C)

PARAMETER SYMBOL uPC271G2 uPC311G2 UNIT
Power Supply Voltage Note V*-V- -0.3to +36 \Y
Differential Input Voltage Vip 130 \Y,
Input Voltage Note2 Vi V--0.3toV*+0.3 \Y,
Output to Negative Supply Voltage Nte3 | Vo — V- -0.3 to +40 \Y;
Ground to Negative Supply Voltage Note3 | Venp — V- -0.3to +30 V
Total Power Dissipation Note4 Pr 440 mw
Output Short Circuit Duration Nete5 10 s
Operating Ambient Temperature Ta -40 to +85 -20 to +80 °C
Storage Temperature Tstg -55to +125 °C

[Note] 1. Note that reverse connections of the power supply may damage the ICs.

2. The input terminal must be applied within the input voltage range to avoid deterioration or damaging the device
characteristic. Do not exceed the ratings including during transient state such as ON/OFF, etc. The Comparator
input voltage must operate within the electrical characteristics range of input common-mode voltage.

3. The output terminal and GND terminal must be apply within the output voltage range to avoid deteriorating or
damaging the device characteristic. The GND terminal must be less than V*. Do not exceed the ratings including
during transient state such as ON/OFF, etc.

4. This is the value at Ta < +25 °C. De-rate value at -4.4 mW/°C when Ta > 25 °C.

5. Pay attention to output terminal current and GND terminal current. Please use the total loss and the de-rating
value from Note 4.

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Power Supply Voltage (Dual Supply) | V* 4 116 \%
Power Supply Voltage (V- = GND) \A +5 +32 \Y,

ELECTRICAL CHARACTERISTICS (V*=#15V, Ta = 25 °C)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION

Input Offset Voltage Note® Vio 2.0 7.5 mV |V*-V-=5V1to30V, Rs<50kQ

Input Offset Current Note6 lo +6.0 +50 nA | V*-V-=5Vto30V

Input Bias Current Is 100 250 nA V*-V-=5Vto30V

Voltage Gain Av 200000 RL=1.0kQ

Pulse Response Time 200 ns Input step 100 mV,
Overdrive 5 mV

Output Saturation Voltage | VoL 0.75 1.5 V Vi<-10 mV, lo =50 mA

Strobe Operating Current 3.0 mA

Output Leakage Current lo LEAK 0.2 50 nA | Vi2z10mV,Vo=35V

Positive Supply Current I 5.1 7.5 mA |lo=0A

Negative Supply Current I~ 41 5.0 mA |lo=0A

Input Offset Voltage Note6 Vio +10 mV |V -V-=5Vto30V, Rs<50kQ,
Ta=0to +70 °C

Input Offset Current Netes lio +70 nA | V*-V-=5Vto30V,Ta=0to +70°C

Input Bias Current Is 300 nA V*-V-=5Vto30V, Ta=0to +70°C

Common Mode Input Viem +13.0 +13.8 \Y,

Voltage Range -14.5 -14.7

Output Saturation Voltage | VoL 0.23 0.4 \% V*245V,V-=0V,V,£-10mV,
lo=8 mA

[Note] 6. The difference of the input voltage and the input bias current when the load current is 1 mA and the output is
inverted.
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UPC271, 311

CIRCUIT CONNECTION EXAMPLE (1)

e BALANCE terminal, BALANCE/STROBE terminal

Output goes high when
Offset Adjustment Strobe | BALANCE/STROBE terminal is low. Set the CoTnn::ro:aI;AeO:\j/lee;I:jv Rate
\VAs strobe operating current between 3 to 5SmA

(ORA

5
TTL, CMOS N
3 7 3 7
O—/—O 1kQ L

Note Use either pin 5 and pin 6 open (no offset adjustment), the offset adjustment circuit, the strobe circuit (pin 5
open) or the common mode slew rate increase method as shown in above figures. In other cases, malfunction,
characteristic deterioration or damage may occur.

CIRCUIT CONNECTION EXAMPLE (2) APPLICATION CIRCUIT EXAMPLE

e Output terminal, GND terminal

Comparator with Hysteresis
A VrL

Open Collector Output Emitter Follower Output

V* V*

VREF
When Vi@#) > Vi), Vo is low 7;'

because emitter follower output. Threshold Voltage

. R
Vru (Highy = VRer + m (VRL - Vrer)

. R
Vry (Low) =~ VRer 'ﬁ (Vrer - Vou)

(VrRL > Vrer > Vo)
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UPC271, 311

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25 °C, TYP.) (Reference Value)
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Vo vs. Vp Pulse Response Characteristics |
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lg vs. Vg [*vs. V=
160 6
140 ™
I g e
120 E
— I LR
£ 100 ] =
= I I 5
g 80 S o 3 I+
2 I \ >
3 60 & /
9- I 3 2
3 40 I 5 /
= S
1 V..
© 20 c /S I-
0 0
0 5 10 15 0 15 10 +15
Output Voltage Vg [V] Power Supply Voltage V * [V]
[ £vs. Ty Leakage Current Characteristics
10 1077
V*==x15V V*==*15V 7
T 8 y
0 = 10°® >
- E‘ Output leakage current 7
E 6 o Vo=40V //
8 8 109 '/ /
= 2 7
% 4 g /-
3 " 3 VAR
7 —\\ | 10
5 , —— | 10 = —
o 7
o =
I- T Input leakage current
0 . 101 V,=15V
-50 0 50 100 150 -50 0 50 100 150
Operating Ambient Temperature T, [°C] Operating Ambient Temperature T, [°C]
RO3DS0151EJ0100 Rev.1.00 Page 6 of 8

2019.10.1 RENESAS



UPC271, 311

USE WITH PRECAUTIONS

Power Supply (Dual Power Supply / Single Power Supply)
The comparator operates when a predetermine voltage is applied between V * - V-. Therefore, while it
operates from a single power supply (V-= GND), it is not possible to operate the input near GND. So please

be careful of the common-mode input voltage range.

Ratings of input pin voltage

When the voltage of input pin exceeds the absolute maximum rating, the parasitic diode within the IC may
conduct, causing characteristics degradation or damage. Therefore, please use the input pin within the
power supply voltage range. In addition, if it 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 power supply voltage does not meet the condition of electrical characteristics, the range of
common-mode input voltage is as follows.

Viem (TYP.) : V- +0.3to V* -1.2 [V] (Ta = 25 °C)

During designing, do include some margin by considering characteristics variation and temperature

characteristics, etc.

Handling of ICs
When stress is added to the ICs due to warpage or bending of a board, the characteristic may fluctuate due

to piezoelectric (piezo) effect. Therefore, please pay attention to warpage or bending of a board.
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PACKAGE DRAWINGS
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(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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Notice

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 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.

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.
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Tel: +65-6213-0200, Fax: +65-6213-0:

Renesas Electronics Malaysia Sdn.Bhd

Unit No 3A-1 Level 3A TowerB UOA Business Park, No 1 Jalan Pengaturcara U1/51A, Seksyen U1, 40150
Shah Alam, Selangor, Malaysi:

Tel: +60-3-5022-1288, Fax: +60-3-5022-1290

Renesas Electronics India Pvt. Ltd.
0.777C, 100 Feet Road, HAL 2nd Stage, Indiranagar, Bangalore 560 038, India
TEI +91-80-67208700
Renesas Electronics Korea Co., Ltd.
17F, KAMCO Yangjae Tower, 262, Gangnam-daero, Gangnam-gu, Seoul, 06265 Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5338

© 2019 Renesas Electronics Corporation. All rights reserved.
Colophon 8.0



	UPC271_data sheet_English190904_ver1
	c_address_notice_for_ds_an_20190320

