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1. DESCRIPTION

1. DESCRIPTION

The S1F772*1Y series is a nonadjustable voltage detector that was developed using the CMOS silicon-gate
process.

It consists of four major components. reference voltage circuit with low current consumption, voltage
comparator, hysteresis circuit, and output circuit.

This series, with the detecting voltage internally fixed, provides various standard products, which are classified
into the following two types depending on the output mode of voltage detector output pins:

The S1F77201Y series is an N channel open drain output product; the S1IF77211Y series is a CMOS output
product.

The package is an SOT89-3pin plastic package.

This series also has functions that detects a battery life and monitors power voltage supplied to microcomputer
and LS| systems.

2. FEATURES

¢ Low current consumption: Typ. 4.0pA
* Allowable low voltage: Min. 1.5V
¢ Absolute maximum rated voltage: Max. 22V

« High-stable reference voltage supply built-in:  Typ. 1.0V
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3. BLOCK DIAGRAM

3. BLOCK DIAGRAM

>

VREH

Vss
3Pin

ouT
1Pin

(S1F77201Y1* type)

ouT
1Pin

(S1F77211Y1* type)

Note) The asterisk (*) indicates a code that varies depending on the detecting voltage value specifications.
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4. PIN DESCRIPTION

4. PIN DESCRIPTION

4.1 Pin Functions

Pin No. Pin Name Pin Function
1 ouT Voltage detector output pin
2 VDD Input voltage pin (Positive side)
3 Vss Input voltage pin
(Negative side)

4.2 Pin Assignment

SOT89-3pin

UL
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5. FUNCTIONAL DESCRIPTION

5. FUNCTIONAL DESCRIPTION

The S1F772* 1Y series has the circuit configuration below. It inputs the dividing voltage (VREG) of the resistor
connected between power supplies and the reference voltage (VREF) generated in the IC to the voltage
comparator for voltage detection purposes. The voltage comparator detects a potential difference between VREG
and VREer even if it is inappreciable; therefore, a hysteresis circuit is added to avoid an abnormality due to
power noise and so on. In the example below, the detecting voltage (VDET) with input voltage lowered and the
release voltage (VREL) with input voltage raised are set using the following formulas.

. R1+R2+R3
Detecting voltage: VDET = ——— — - VREF
R2+R3
R1+R2 +R3
Release voltage: VREL = T VREF

VbD (J\ a
2Pin

(VREG) _{ E

_U VREF '—{ E

Vss
3Pin
Q )

The figure below shows the S1IF772*1Y series input-output characteristics.

ouT

/7
//’

4

s
AN
N\

VDeT: Detecting voltage

<

VREL: Release voltage

Vop(VI)

!

o
VDET ¢
VREL |_ S —> 4

Lower limit of
operating
voltage
Upper limit of
operating
voltage

(S1IF772*1Y1* type)

Notel) The sample figures above show input-output characteristics when the pull-up resistor is connected to
an output pin, and the pull-up resistor is connected between the OUT and VDD pins.
Note 2) If the input voltage applied between the Vb and Vss pins is below the lower limit of |C operating

voltage, the OUT pinis placed into an undefined output state. Be careful not to cause any abnormality
during circuit operation.
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6. SERIES PRODUCT NAME LIST

6. SERIES PRODUCT NAME LIST

Product Name F)etecting Voltage Output Mode Output Phase
Min. Typ. Max. VDET or less |VDET or more
S1F77201Y1C00 2.10 2.15 2.20 N channel open drain Low level Hi-Z
S1F77201Y1F00 2.60 2.65 2.70 N channel open drain Low level Hi-Z
S1F77201Y1T00 3.90 4.00 4.10 N channel open drain Low level Hi-Z
S1F77211Y1R00 2.73 2.80 2.87 CMOS Low level High level
S1F77211Y1G00 2.93 3.00 3.07 CMOS Low level High level
S1F77211Y1T00 3.90 4.00 4.10 CMOS Low level High level
S1F77211Y1J00 4.30 4.40 4.50 CMOS Low level High level

7. ABSOLUTE MAXIMUM RATINGS

Item Symbol Rated Value Unit

Power voltage range VDD - Vss 22
Output voltage Vo 22 and VpD + 0.6

to Vss - 0.6 Vv

(S1F77211)

22toVss-0.6

(S1F77201)
Output current lo 50 mA
Allowable dissipation Pd 200 mw
Operating temperature Topr -40 to +85 oC
Storage ambient temperature Tstg -65 to +150
Soldering time Tsol 260°C
Soldering temperature 10sec. (Lead part)

wyewy DataSheetdU.com
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8. ELECTRICAL CHARACTERISTICS

8. ELECTRICAL CHARACTERISTICS

(1) S1F77201Y1C00

Iltem Symbol Condition Min. Typ. Max. Unit
Operating voltage VDD — 15 — 12.0 V
Detecting voltage VDET Ta=25°C 2.10 2.15 2.20 \%
Hysteresis width VHYS VHYS = VREL - VDET 0.05 0.10 0.15 V

Current consumption IDD VDD = 3.0V — 4.00 6.00 HA
Detecting voltage
Temperature AVDET/VDET — -400 -150 +100 ppm/°C
characteristics
Lowlevel lo Vop=2.0V OUT=0.2V | 015 | 075 | — mA
Output current
VoD = 3.0V - 2.0V
Detecting voltage TeuL Ta=25°C o 8 40 HS
Response time Vbp = 3.0V - 2.0V 200 S
Ta = -30°C to +85°C — — W
(2) S1F77201Y1F00
Iltem Symbol Condition Min. Typ. Max. Unit
Operating voltage VDD — 15 — 12.0 V
Detecting voltage VDET Ta=25°C 2.60 2.65 2.70 V
Hysteresis width VHYS VHYS = VREL - VDET 0.05 0.10 0.15 V
Current consumption IDD /Db = 3.0V — 4.00 6.00 HA
Detecting voltage
Temperature AVDET/VDET — -400 -150 +100 ppm/°C
characteristics
Lowlevel lo Vop=2.0V OUT=0.2V | 020 | 1.00 | — mA
Output current
VoD = 3.0V - 2.0V
Detecting voltage TeuL Ta=25°C o 8 40 HS
Response time VoD = 3.0V - 2.0V 200 S
Ta = -30°C to +85°C — — W
wwwy DataSheetdU.com
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8. ELECTRICAL CHARACTERISTICS

(3) S1F77201Y1TO0O

Item Symbol Condition Min. Typ. Max. Unit
Operating voltage VDD — 1.5 — 12.0 \%
Detecting voltage VDET Ta=25°C 3.90 4.00 4.10 V
Hysteresis width VHYS VHYS = VREL - VDET 0.13 0.20 0.27 \%

Current consumption IDD VDD = 5.0V — 4.00 6.00 HA
Detecting voltage
Temperature AVDET/VDET — -400 -150 +100 ppm/°C
characteristics
Lowlevel loL VDD=2.0V OUT=02V | 020 | 1.00 | — mA
Output current
VoD = 5.0V - 4.0V
Detecting voltage TouL Ta = 25°C B 8 40 HS
Response time VbD = 5.0V - 4.0V _ . 200 us
Ta =-30°C to +85°C

(4) SIF77211Y1R00

Item Symbol Condition Min. Typ. Max. Unit
Operating voltage VDD — 1.5 — 12.0 V
Detecting voltage VDET Ta=25°C 2.73 2.80 2.87 V
Hysteresis width VHYS VHYS = VREL - VDET 0.05 0.10 0.15 \%

Current consumption IDD VDD = 3.0V — 4.00 6.00 HA
Detecting voltage
Temperature AVDET/VDET — -400 -150 +100 ppm/°C
characteristics
High level loH Vop=3.0V OUT=2.7V — | 1200 | 025 mA
Output current
Lowlevel loL VDD=2.0V OUT=02V | 020 | 1.00 | — mA
Output current
VoD = 3.0V - 2.0V
Detecting voltage TouL Ta = 25°C B 8 40 HS
Response time VoD = 3.0V - 2.0V 200 S
Ta = -30°C to +85°C — — 3
wwwy DataSheetdU.com
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8. ELECTRICAL CHARACTERISTICS

(5) S1F77211Y1G00

Item Symbol Condition Min. Typ. Max. Unit
Operating voltage VDD — 1.5 — 12.0 V
Detecting voltage VDET Ta=25°C 2.93 3.00 3.07 \%
Hysteresis width VHYS VHYS = VREL - VDET 0.09 0.15 0.21 \%

Current consumption IDD VDD = 4.0V - 4.00 6.00 A
Detecting voltage
Temperature AVDET/VDET — -400 -150 +100 ppm/°C
characteristics
High level loH VDD =4.0V OUT = 3.6V — | 160 | -0.40 mA
Output current
Low level loL VDD=2.0V OUT=02V | 020 | 1.00 | — mA
Output current
Vpbp = 3.5V - 2.5V
Detecting voltage TouL Ta = 25°C B 8 40 HS
Response time VoD = 3.5V - 2.5V 200 S
Ta = -30°C to +85°C — | W
(6) S1F77211Y1T00
Item Symbol Condition Min. Typ. Max. Unit
Operating voltage VDD — 1.5 — 12.0 V
Detecting voltage VDET Ta=25°C 3.90 4.00 4.10 \%
Hysteresis width VHYS VHYS = VREL - VDET 0.13 0.20 0.27 V
Current consumption IDD VDD = 5.0V — 4.00 6.00 A
Detecting voltage
Temperature AVDET/VDET — -400 -150 +100 ppm/°C
characteristics
High level loH VDD=5.0V OUT = 4.5V — | 200 | -050 mA
Output current
Low level loL VDD=2.0V OUT=02V | 020 | 1.00 | — mA
Output current
VoD = 4.5V - 3.5V
Detecting voltage TouL Ta = 25°C o 8 40 HS
Response time VbD = 4.5V - 3.5V 200 s
Ta = -30°C to +85°C W

EPSON
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8. ELECTRICAL CHARACTERISTICS

(7) SIF77211Y1J00

Item Symbol Condition Min. Typ. Max. Unit
Operating voltage VDD — 1.5 — 12.0 V
Detecting voltage VDET Ta=25°C 4.30 4.40 4.50 \%
Hysteresis width VHYS VHYS = VREL - VDET 0.13 0.20 0.27 \%

Current consumption IDD VDD = 5.0V — 4.00 6.00 A
Detecting voltage
Temperature AVDET/VDET — -400 -150 +100 ppm/°C
characteristics
High level loH VDD=5.0V OUT = 4.5V — | 200 | -050 mA
Output current
Low level loL VDD=2.0V OUT=02V | 020 | 1.00 | — mA
Output current
VoD = 5.0V - 4.0V
Detecting voltage TouL Ta = 25°C B 8 40 HS
Response time VbD = 5.0V - 4.0V _ . 200 us
Ta = -30°C to +85°C

S1F77201Y/S1F77211Y Series (Rev.1.4)
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8. ELECTRICAL CHARACTERISTICS

Note) Detecting voltage response time measurement diagram

A
VH
....................... VDET
VDD VL
Vss >t
TPHL
A
VDD
ouT
Vss >
M
U/
VDD
ouT Py O
E— S1F77211Y series
Vss _
o ‘ .« 5

This diagram is based on the CMOS output product (VDEeT or more: high level, VDET or less: low level).
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9. EXTERNAL CONNECTION SAMPLES

9. EXTERNAL CONNECTION SAMPLES

Input power II

Input voltage (+) O
(2PIN)

VDD

S1F77201Y
series ‘ Voltage detector output

(1PIN)

Vss

(3PIN)

Input voltage (-) O

Input voltage (+) O

(2PIN)

VbD

S1F77211Y (1PIN)
series ——————( Voltage detector output

Vss

(3PIN)

Input voltage (-) O
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10. DIMENSIONAL OUTLINE DRAWING

10. DIMENSIONAL OUTLINE DRAWING

Reference

SOT89-3pin

4.5+0.1

A

v

_1.8Max.

0.4
4

1.0£5.2

4.25Max.

<« 10 15 0.8Min.

1.5+0.1

A4
0.48Max * 1
48Vax | ) 0BME. s

0.44Max.
v

(Unit: mm)
0.53Max.

Note) The contents may be altered without prior notice according to the continual improvement.
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EPSON

International Sales Operations
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Wakefield, MA 01880, U.S.A.

Phone: +1-800-922-7667 FAX: +1-781-246-5443

Southeast
3010 Royal Blvd. South, Suite 170
Alpharetta, GA 30005, U.S.A.

ASIA

Phone: +1-877-332-0020 FAX: +1-770-777-2637
EUROPE

EPSON EUROPE ELECTRONICS GmbH
HEADQUARTERS

Riesstrasse 15
80992 Munich, GERMANY
Phone: +49-89-14005-0 FAX: +49-89-14005-110

DUSSELDORF BRANCH OFFICE

Altstadtstrasse 176

51379 Leverkusen, GERMANY
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Phone: +33-1-64862350 FAX: +33-1-64862355

BARCELONA BRANCH OFFICE

Barcelona Design Center
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E-08190 Sant Cugat del Valles, SPAIN
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Middx UB11 1FW, UNITED KINGDOM
Phone: +44-1295-750-216/+44-1342-824451
FAX: +44-89-14005 446/447

Scotland Design Center

Integration House, The Alba Campus

Livingston West Lothian, EH54 7EG, SCOTLAND
Phone: +44-1506-605040 FAX: +44-1506-605041

EPSON (CHINA) CO., LTD.

23F, Beijing Silver Tower 2# North RD DongSanHuan
ChaoYang District, Beijing, CHINA

Phone: +86-10-6410-6655 FAX: +86-10-6410-7320

SHANGHAI BRANCH

7F, High-Tech Bldg., 900, Yishan Road,

Shanghai 200233, CHINA

Phone: +86-21-5423-5522 FAX: +86-21-5423-5512

EPSON HONG KONG LTD.

20/F., Harbour Centre, 25 Harbour Road

Wanchai, Hong Kong

Phone: +852-2585-4600 FAX: +852-2827-4346
Telex: 65542 EPSCO HX

EPSON TAIWAN TECHNOLOGY & TRADING LTD.
14F, No. 7, Song Ren Road,

Taipei 110

Phone: +886-2-8786-6688 FAX: +886-2-8786-6677

HSINCHU OFFICE
No. 99, Jiangong Road,

Hsinchu City 300
Phone: +886-3-573-9900 FAX: +886-3-573-9169

EPSON SINGAPORE PTE., LTD.

401 Commonwealth Drive, #07-01

Haw Par Technocentre, SINGAPORE 149598

Phone: +65-6586-3100 FAX: +65-6472-4291

SEIKO EPSON CORPORATION

KOREA OFFICE
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IC Sales Dept.
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In pursuit of “Saving” Technology, Epson electronic devices.
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