Rev.2.2 oo

BATTERY BACKUP SWITCHING IC S-8424A Series

The S-8424A Series is a CMOS IC designed for use in the
switching circuits of primary and backup power supplies on a single
chip. It consists of two voltage regulators, three voltage detectors, a
power supply switch and its controller, as well as other functions.

In addition to the switching function between the primary and
backup power supply, the S-8424A Series can provide the micro
controllers with three types of voltage detection output signals
corresponding to the power supply voltage.

Moreover adopting a special sequence for switch control enables
the effective use of the backup power supply, making this IC ideal
for configuring a backup system.

B Features

e Low power consumption
Normal operation: 15 pA Max. (Vin=6 V)
Backup: 2.1 pA Max.
¢ VVoltage regulator
Output voltage tolerance : +2 %
Output voltage: Independently selectable in 0.1 V steps in the range of 2.3V t0 5.4V

e Three built-in voltage detectors (CS, PREEND , RESET )

Detection voltage precision: £2 %

Detection voltage: Selectable in 0.1 V steps in the range of 2.4 V to 5.3 V (CS voltage detector)
Selectable in 0.1 V steps in the range of 1.7 V to 3.4 V (PREEND , RESET
voltage detector)

e Switching circuit for primary power supply and backup power supply configurable on one chip
o Efficient use of backup power supply possible
e Special sequence

Backup voltage is not output when the primary power supply voltage does not reach the initial voltage at which

the switch unit operates.

¢ Lead-free products

B Packages
Package Name Drawing Code
Package | Tape | Reel
8-Pin TSSOP FT008-A | FT008-E | FT008-E
8-Pin SON(B) PA008-B : PA008-B : PA008-B

B Applications

¢ Video camera recorders
e Still video cameras

e Memory cards

e SRAM backup equipment

Seiko Instruments Inc. 1



BATTERY BACKUP SWITCHING IC

S-8424A Series Rev.2.2 oo

W Selection Guide

Part No. Package Output CS Voltage RESET Voltage m Switch Voltage
Voltage V) V) Voltage W)
Type (V) V)
Vro | Vour | —Vper1 | +Voer1 | —Vper2 | +VpeT2 | —~VDET3 | +VDET3 Vswi

S-8424AAAFT-TB-G | 8-Pin TSSOP | 3.000 | 3.000 | 3.300 | 3.401 | 2.200 | 2.312 | 2.600 2.748 +VpeT1 *x 0.85
S-8424AAAPA-TF-G | 8-Pin SON(B)
S-8424AABFT-TB-G | 8-Pin TSSOP | 3.300 | 3.300 | 4.000 | 4.129 | 2.300 | 2.420 | 2.500 2.640 +VpeT1 x 0.77
S-8424AACFT-TB-G | 8-Pin TSSOP | 3.200 | 3.200 | 3.300 | 3.401 | 2.400 | 2.528 | 2.600 2.748 +VpeT1 x 0.85
S-8424AADFT-TB-G | 8-Pin TSSOP | 5.000 | 5.000 | 4.600 | 4.753 | 2.300 | 2.420 | 2.500 2.640 +Vper1 x 0.77
S-8424AAEFT-TB-G | 8-Pin TSSOP | 3.150 | 3.150 | 4.200 | 4.337 | 2.300 | 2.420 | 2.500 2.640 +Vper1 x 0.77
S-8424AAFFT-TB-G | 8-Pin TSSOP | 3.200 | 3.200 | 4.400 | 4.545 | 2.400 | 2.528 | 2.600 2.748 +VpeT1 x 0.77
S-8424AAGFT-TB-G | 8-Pin TSSOP | 2.800 | 2.800 | 4.400 | 4.545 | 2.400 | 2.528 | 2.600 2.748 +Vper1 x 0.77
S-8424AAHFT-TB-G | 8-Pin TSSOP | 5.000 | 5.000 | 4.600 | 4.753 | 2.550 | 2.690 | 2.700 2.856 +Vper1 x 0.77
S-8424AAJFT-TB-G | 8-Pin TSSOP | 3.100 | 3.100 | 4.400 | 4.545 | 2.200 | 2.312 | 2.600 2.748 +Vper1 x 0.77
S-8424AAKFT-TB-G | 8-Pin TSSOP | 3.200 | 3.200 | 4.600 | 4.753 | 2.400 | 2.528 | 2.600 2.748 +VpeT1 x 0.77

Caution Set the

RESET detection voltage (-VpeT2).

CS voltage so that the switch voltage (Vswi) is equal to or greater than the

Remark 1. The selection range is as follows.
VRro, VouT: 2.310 5.4V (0.1 V steps)

—VpET1! 2.4t05.3V (0.1V steps)
-Vpet2:  1.7t03.4V (0.1 V steps)
—Vpera:  1.7t03.4V (0.1V steps)
Vswi: +VpeT1 % 0.85 or +Vper1 x 0.77

2. If a product with a voltage other than above is required, contact our sales representative.

S-8424A xx XX-XX-G

L IC direction in tape specification

TB: 8-Pin TSSOP
TF: 8-Pin SON(B)

Package code
FT: 8-Pin TSSOP
PA: 8-Pin SON(B)

Serial code

2 Seiko Instruments Inc.



Rev.2.2 oo

BATTERY BACKUP SWITCHING IC

S-8424A Series

B Block Diagram
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Figure 1 Block Diagram
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BATTERY BACKUP SWITCHING IC
S-8424A Series

Rev.2.2 oo

B Pin Configurations

8-Pin TSSOP Table 1
Top View
Pin No. Symbol Description
vss 1 8 [ VRO 1 VSS Ground
PREEND 2 O 708 viN 2 PREEND | Output pin of PREEND voltage detector
veaTL]s 6 | vour 3 VBAT™ Backup power supply input pin
cs4 S| reser 4 CS Output pin of CS voltage detector
> RESET Output pin of RESET voltage detector
6 VOUT? Output pin of voltage regulator 2
Figure 2 7 VIN® Primary power supply input pin
8 VRO™ Output pin of voltage regulator 1
*1 to *4. Mount capacitors between VSS (GND pin) and the VIN, VBAT,
VOUT, and VRO pins. (Refer to the “Standard Circuit”)
8-Pin SON(B) Table 2
Top View - —
Pin No. Symbol Description
vss 11 08 VRO 1 VSS Ground
PREEND 21 07 VIN 2 PREEND | Output pin of PREEND voltage detector
veat 31 16 vouT 3 VBAT* Backup power supply input pin
cs 41 {5 RESET 4 CS Output pin of CS voltage detector
> RESET Output pin of RESET voltage detector
6 VOUT™? Output pin of voltage regulator 2
Figure 3 7 VIN™ Primary power supply input pin
8 VRO™ Output pin of voltage regulator 1

*1 to *4. Mount capacitors between VSS (GND pin) and the VIN, VBAT,
VOUT, and VRO pins. (Refer to the “Standard Circuit”)

4 Seiko Instruments Inc.




BATTERY BACKUP SWITCHING IC
Rev.2.2 oo S-8424A Series

B Absolute Maximum Ratings

Table 3 Absolute Maximum Ratings
(Unless otherwise specified: Ta = 25°C)

Parameter Symbol Ratings Unit

Primary power supply input voltage VN Vss—0.3 to Vss+18 \%

Backup power supply input voltage VeaT

Output voltage of voltage regulator Vro, Vourt Vss—0.3 to V3 +0.3

CS output voltage Ves Vss—0.3 to Vgs+18

RESET output voltage VREsET

PREEND output voltage VPREEND

Power dissipation 8-Pin TSSOP Pp 300 (When not mounted on board) mw
700"

8-Pin SON(B) 300 (When not mounted on board)

750"

Operating ambient temperature Topr —40 to +85 °C

Storage temperature Teyg -40 to +125

*1. When mounted on board
[Mounted board]
(1) Board size: 114.3mm x 76.2 mm x t1.6 mm
(2) Board name: JEDEC STANDARD51-7

Caution The absolute maximum ratings are rated values exceeding which the product could suffer
physical damage. These values must therefore not be exceeded under any conditions.

(1) When mounted on board (2) When not mounted on board
800 | | | 400
2 700 8-Pin SON(B) ] 2
QL 600 Q\/ QL 300 8-Pin TSSOP —]
5 500 5
g 400 g 200 \\<
3 300 }g o 2 \\
= 8-Pin TSSOP [ A . \:\
= 200 \\ = 100 8-Pin SON(B) < \\
2 \ = MooN
2 100 N 2 AN
0 0
0 50 100 150 0 50 100 150
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)

Figure 4 Power Dissipation of Package
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BATTERY BACKUP SWITCHING IC

S-8424A Series

Rev.2.2 oo

W Electrical Characteristics

1. S-8424AAAXX

Table 4 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Test
Parameter Symbol Conditions Min. Typ. Max. Unit o
Circuit
Output voltage 1 Vro Vin=7.2V, lro =3 mA 2.940 3.000 3.060 V 1
Dropout voltage 1 Vrop1 Vin=7.2V, Irpo =3 MA — 41 59 mvV
- Load stability 1 AVRo1 Vin=7.2V, lro=0.11t0 10 mA — 50 100 mV
2 |input stability 1 AVrop Vin=410 16 V, lgo=3 MA — 5 20 mv
«©
— . AVro . N .
; Output voltage temperature coefficient 1 ATas Vo Ta =-40°C to +85°C — +100 — ppm/°C
(]
= | Output voltage 2 Vour Vin=7.2V, loyr= 23 mA 2.940 3.000 3.060 Vv
o | Dropout voitage 2 Viropz Vin=7.2V, lour= 23 mA — 187 252 mv
©
= |Load stability 2 AVour1 Vin=7.2V, loyr= 0.1 to 60 mA — 50 100 mvV
o
> | Input stability 2 AVoute Vin=41t016V, loyr=23 mA — 5 20 mV
. AVour
Output voltage temperature coefficient 2 —_ Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 \
CS detection voltage —VpET1 V| voltage detection 3.234 3.300 3.366 V 2
CS release voltage +VpeT1 — 3.319 3.401 3.482 \
RESET detection voltage —VpeT2 Vour Voltage detection 2.156 2.200 2.244 \
RESET release voltage +VpeT2 — 2.256 2.312 2.367 V
PREEND detection voltage —VbETs Vpar VOltage detection 2.548 2.600 2.652 V
o | PREEND release voltage +VpeTs — 2.682 | 2.748 | 2.814 v
; Operating voltage Vopr Vi Of Vgar 1.7 — 16 Vv
g . . A — VoeT1
- | Detection voltage temperature coefficient | —————— | Ta =-40°C to +85°C — +100 — ppm/°C
ATa e —Vper1
(0]
S _AZVee: | 40°C to +85°C +100 r°C
r_g ATa e —Vper2 a=- 0+ o - o ppm
o
> _AZVees | g _40ec to +85°C +100 mi°C
ATa e —Voers a=- 0+ o - - pp
Sink current lsink Vps=0.5V, Viy=Vgar=2.0V RESET 1.50 2.30 — mA 3
PREEND 1.50 2.30 — mA
CS 1.50 2.30 — mA
Leakage current | EAK Vps=16V, V=16V — — 0.1 A
) . +VbeT1 +VpeT1 +VpeT1
Switch voltage Vsw1 Vear= 2.8 V, V| voltage detection \% 4
x 0.83 x 0.85 x 0.87
— VOUT VOUT VOUT
=~ | CS output inhibit voltage V. Vear= 3.0 V, Vour voltage detection \% 5
- p g sw2 BAT out g ©0.93 < 0.95 «0.97
=)
< | Vear switch leakage current | Eak Vin=3.6V, Vgar=0V — — 0.1 pA 6
; Vat SWitch resistance Rsw V= 0pen, Vgar= 3.0 V, lour= 10 to 500 pA — 30 60 Q 7
2 AVswi
¥ | Switch voltage temperature coefficient ATa e Vowr Ta =-40°C to +85°C — +100 — ppm/°C 4
CS output inhibit voltage temperature AVsw2 T 40°C 10 +85°C 100 c 5
A e Vs a=-40°C to +85° — £ — m/°
coefficient ATa e Vsw2 PP
Current consumption lss1 Vin=3.6 V, Vgar= 3.0V, Unload — 7 15 A 8
= lgaT1 — 0.26 0.50 pA
s lgat2 Vin=0pen, Vear=3.0V, Unload | Ta=25°C — 1.0 2.1 pA
. Ta - 85°C — — 35 WA
Backup power supply input voltage Vpat — 1.7 — 4.0 \ 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit"section.
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BATTERY BACKUP SWITCHING IC
S-8424A Series

2. S-8424AABXX

Table 5 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Test
Parameter Symbol Conditions Min. Typ. Max. Unit o
Circuit
Output voltage 1 Vro Vin=6V, lro = 30 mMA 3.234 3.300 3.366 \ 1
Dropout voltage 1 Vrop1 Vin=6V, lro = 30 mA — 356 474 mV
_ | Load stability 1 AVRro1 Vin=6V, lgo= 0.1 t0 40 mA — 50 100 mV
E Input stability 1 AVRo2 Vin=61t0 16 V, Igo= 30 mA — 5 20 mvV
= AVro
> o —_— P 0 O, P . 0,
o | Output voltage temperature coefficient 1 ATae Vo Ta =-40°C to +85°C +100 ppm/°C
()
= | Output voltage 2 Vout Vin=6V, lour= 50 mA 3.234 3.300 3.366 V
[}
: Dropout voltage 2 Vrop2 Vin=6V, loyr=50 mA — 401 540 mvV
Z |Load stability 2 AVour1 Vin=6V, lour= 0.1 to 60 mA — 50 100 mV
o
> | Input stability 2 AVourz Vin=61t0 16 V, loyr= 50 mA — 5 20 mvV
. AVour
Output voltage temperature coefficient 2 —_— Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 vV
CS detection voltage ~VpeT1 V\y voltage detection 3.920 4.000 4.080 V 2
CS release voltage +VpeT1 — 4.030 4,129 4.228 V
RESET detection voltage —Vper2 Vour Voltage detection 2.254 2.300 2.346 \
RESET release voltage +Voera — 2.362 | 2.420 | 2.478 \
= PREEND detection voltage —VbET3 Vpar VOltage detection 2.450 2.500 2.550 V
S | PREEND release voltage +VpeTs — 2576 | 2.640 | 2.703 Vv
%)
o |Operating voltage Voor Vin OF Viar 1.7 — 16 \
[} X . A — VbeT1
© | Detection voltage temperature coefficient | —————— | Ta =-40°C to +85°C — +100 — ppm/°C
ATa e —Vper1
[3)
=4 _AZVeer | 40°C to +85°C +100 /°C
S ATa e —Vper2 a=- 0+ - - - ppm
s _AZVee ) 40° to +85°C +100 r°C
ATa e —Voets a=- 0+ o - o ppm
Sink current lsink Vps=0.5V, Viy=Vgar=2.0V RESET 1.50 2.30 — mA 3
PREEND 1.50 2.30 — mA
CS 1.50 2.30 — mA
Leakage current I Ak Vps=16V, V=16 V — — 0.1 pA
+Voer1 | +Voen +VpeT1
Switch voltage V. Vear= 2.8 V, V|\ voltage detection \% 4
9 s BAT w Vorag x0.75 | x0.77 | x0.79
- Vear=3.0V V V V
= CS output inhibit voltage Vsw2 BAT . ot ouT ot \% 5
S Vour Voltage detection x 0.93 x 0.95 x 0.97
< | Vear switch leakage current lLEAK Vin=6V, Vgar=0V — — 0.1 A 6
(S}
2= | Vear SWitch resistance Rsw V= 0pen, Vegar= 3.0 V, loyr= 10 to 500 pA — 30 60 Q 7
U;) ) . AVsw1
Switch voltage temperature coefficient ATas Vewr Ta =-40°C to +85°C — +100 — ppm/°C 4
CS output inhibit voltage temperature AVsw2 T 40°C 10 +85°C 100 c 5
FCURVS a=-40°C to +85° — + — m/°
coefficient ATa e Vswo PP
Current consumption lss1 Vin=6V, Vgar= 3.0V, Unload — 7 15 pA 8
= lgaT1 — 0.26 0.50 pA
° lgat2 Viy= Open, Vgar= 3.0 V, Unload Ta=25°C — 1.0 2.1 pA
. Ta =85°C — — 3.5 pA
Backup power supply input voltage Viar — 1.7 — 4.0 \Y 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
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BATTERY BACKUP SWITCHING IC

S-8424A Series

Rev.2.2 oo

3. S-8424AACxxX

Table 6 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Test
Parameter Symbol Conditions Min. Typ. Max. Unit o
Circuit
Output voltage 1 Vro Vin=3.6V, Iro =15 MA 3.136 3.200 3.264 V 1
Dropout voltage 1 Vrop1 Vin=3.6V, lro =15 mA — 181 243 mV
_ | Load stability 1 AVRro1 Vin=3.6V, lzo=0.1t0 20 mA — 50 100 mV
% Input stability 1 AVRo2 Vin=3.61016V, Igo= 15 mA — 5 20 mvV
- AVro
5 - __avrRo T o _ _ o
o |Output voltage temperature coefficient 1 ATae Vo Ta =-40°C to +85°C +100 ppm/°C
(]
= | Output voltage 2 Vour Vin=3.6V, lour= 156mA 3.136 3.200 3.264 \
(]
o | Dropout voltage 2 Vrop2 Vin=3.6V, loyr=15 mA — 123 167 mV
©
2 |[Load stability 2 AVour1 Vin=3.6V, lour= 0.1 t0o 20 mA — 50 100 mV
o
> | Input stability 2 AVourz Vin=3.610 16V, loyr= 15 mA — 5 20 mvV
. AVour
Output voltage temperature coefficient 2 —_— Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 \
CS detection voltage ~VpeT1 V\y voltage detection 3.234 3.300 3.366 V 2
CS release voltage +VpeT1 — 3.319 3.401 3.482 V
RESET detection voltage —Vper2 Vour Voltage detection 2.352 2.400 2.448 \
RESET release voltage +Voera — 2467 | 2528 | 2.589 \
PREEND detection voltage —VbET3 Vpar Voltage detection 2.548 2.600 2.652 V
© | PREEND release voltage +VpeTs — 2.682 | 2.748 | 2.814 Vv
o
o [ Operating voltage Voor Vin OF Viar 1.7 — 16 \
) ) n A —Voen
T | Detection voltage temperature coefficient [ —————— | Ta =-40°C to +85°C — +100 — ppm/°C
o ATa e —Vper1
(D‘; A — VbeT2
o m Ta =-40°C to +85°C — +100 — ppm/°C
E DET2
g _AZVeer ) 40°C to +85°C +100 r°C
ATa e —Voets a=- 0+ o - o ppm
Sink current lsink Vps=0.5V, Viy=Vgar=2.0V RESET 1.50 2.30 — mA 3
PREEND 1.50 2.30 — mA
CS 1.50 2.30 — mA
Leakage current I Ak Vps=16V, V=16 V — — 0.1 pA
+Voer1 | +Voen +VpeT1 \ 4
Switch voltage V. Vear= 2.8 V, V|\ voltage detection
9 s BAT w Vorag %083 | x085 | x0.87
- Vour Vour Vour \ 5
= | CS output inhibit voltage V. Vear= 3.0 V, Vour Voltage detection
< P g w2 BAT our VOlag x0.93 | x0.95 | x0.97
< | Vear switch leakage current lLEAK Vin=3.6V, Vgar=0V — — 0.1 pA 6
o
= | Vear switch resistance Rsw Vin=0pen, Vgar= 3.0V, loyr= 10 to 500 pA — 30 60 Q 7
3 AVsw1 o
N | switch voltage temperature coefficient ATasVew | T2=-40°Cto+85°C - +100 - ppm/°C 4
CS output inhibit voltage temperature AVsw2 — +100 — ppm/°C 5
o W Ta =-40°C to +85°C
coefficient ae Vswz
Current consumption lss1 Vin=3.6 V, Vgar= 3.0 V, Unload — 7 15 pA 8
= lgaT1 — 0.26 0.50 pA
° lgat2 Vin=Open, Vear= 3.0V, Unload | Ta=25°C — 1.0 2.1 pA
'_
Ta =85°C — — 3.5 pA
Backup power supply input voltage Viar — 1.7 — 4.0 \Y 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
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BATTERY BACKUP SWITCHING IC
Rev.2.2 oo S-8424A Series

4., S-8424AADxx
Table 7 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit TESt.
Circuit
Output voltage 1 Vro Vin=6V, lro = 30 MA 4.900 5.000 5.100 V 1
Dropout voltage 1 Vrop1 Vin=6V, Iro = 30 mA — 356 474 mV
= Load stability 1 AVRro1 Vin=6V, Iro= 0.1 to 40 mA — 50 100 mV
% Input stability 1 AVRo2 Vin=61t0 16V, lgo= 30 mA — 5 20 mV
i Output voltage temperature coefficient 1 % Ta =-40°C to +85°C — +100 — ppm/°C
° Output voltage 2 Vour Vin=6V, lour= 50 mA 4,900 5.000 5.100 \
qc)) Dropout voltage 2 Vrop2 Vin=6V, loyr=50 mA — 401 540 mVv
; Load stability 2 AVour1 Vin=6V, lour= 0.1 to 60 mA — 50 100 mV
; Input stability 2 AVourz Vin= 61016 V, loyr= 50 mA — 5 20 mv
Output voltage temperature coefficient 2 _AVer Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 \
CS detection voltage ~VpeT1 V\y voltage detection 4.508 4.600 4.692 \Y 2
CS release voltage +VpeT1 — 4.639 4.753 4.867 \
RESET detection voltage —Vper2 Vour Voltage detection 2.254 2.300 2.346 \
RESET release voltage +Voer — 2.362 | 2.420 | 2.478 v
PREEND detection voltage —VbET3 Vgar Voltage detection 2.450 2.500 2.550 \
§ PREEND release voltage +Voers — 2576 | 2.640 | 2.703 v
§ Operating voltage Voor VN OF Viar 1.7 — 16 \Y
g Detection voltage temperature coefficient A Voen Ta =-40°C to +85°C — +100 — ppm/°C
° ATa e —Voen
fc‘:; Az Voerz Ta =-40°C to +85°C — +100 — ppm/°C
S ATa e —Voer2
~ _AVeer g 40°C to 485°C — +100 — | ppmrc
ATa e —Voers
Sink current lsink Vps=0.5V, Viy=Vgar=2.0V RESET 1.50 2.30 — mA 3
PREEND 150 | 230 — mA
CS 1.50 2.30 — mA
Leakage current lLEAK Vps=16V, Viy=16 V — — 0.1 pA
. . +Voer1 | +Voert | +Voen
Switch voltage Vswi Vear= 2.8V, V| voltage detection <075 < 0.77 < 0.79 \% 4
+— . . . VOUT VOUT VOUT
§ CS output inhibit voltage Vswa Vear= 3.0 V, Vour voltage detection . 0.93 < 0.95 < 0.97 \Y 5
= | Vear switch leakage current lLEAK Vin=6V, Vgar=0V — — 0.1 pA 6
'L_-)' Vgat SWitch resistance Rsw Vin=0pen, Vegar= 3.0 V, loyr= 10 to 500 pA — 30 60 Q 7
5’ Switch voltage temperature coefficient Ve Ta =-40°C to +85°C — +100 — ppm/°C 4
ATa e Vswi -
CS output inhibit voltage temperature AVsw2
coefficient m Ta=-40°C to +85°C — +100 — ppm/°C 5
Current consumption Iss1 Vin=6V, Vgar= 3.0 V, Unload — 7 15 pA 8
= lgaT1 — 0.26 0.50 LA
° lgat2 Viy=0pen, Vgar= 3.0V, Unload | Ta=25°C — 1.0 2.1 pA
= Ta - 85°C _ _ 35 LA
Backup power supply input voltage Viar — 1.7 — 4.0 \ 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
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BATTERY BACKUP SWITCHING IC
S-8424A Series Rev.2.2 oo

5. S-8424AAEXX
Table 8 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Test
Parameter Symbol Conditions Min. Typ. Max. Unit o
Circuit
Output voltage 1 Vro Vin=6V, lro = 30 MA 3.087 3.150 3.213 V 1
Dropout voltage 1 Vrop1 Vin=6V, Iro = 30 mA — 356 474 mV
= Load stability 1 AVRro1 Vin=6V, Irpo= 0.1 to 30 mA — 50 100 mV
2 Input stability 1 AVRo2 Vin=61t0 16V, lgo= 30 mA — 5 20 mV
©
— AVro
> ] —_ — _A0° o _ _ 0
2 Output voltage temperature coefficient 1 ATae Vo Ta =-40°C to +85°C +100 ppm/°C
[}
= | Output voltage 2 Vour Vin=6V, lour= 50 mA 3.087 3.150 3.213 \
(]
o | Dropout voltage 2 Vrop2 Vin=6V, loyr=50 mA — 401 540 mV
©
* | Load stability 2 AVour1 Vin=6V, lour= 0.1 to 60 mA — 50 100 mV
o
> | Input stability 2 AVourz Vin=61t0 16 V, loyr= 50 mA — 5 20 mV
. AVout
Output voltage temperature coefficient 2 —_ Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 \
CS detection voltage ~VpeT1 V\y Voltage detection 4,116 4.200 4.284 \Y 2
CS release voltage +VpeT1 — 4.233 4.337 4.441 \
RESET detection voltage —Vper2 Vour Voltage detection 2.254 2.300 2.346 \
RESET release voltage +Voera — 2362 | 2.420 | 2.478 Y
PREEND detection voltage —VbET3 Vgar Voltage detection 2.450 2.500 2.550 \
© | PREEND release voltage +VpeTs — 2.576 | 2.640 | 2.703 \
8 Operating voltage Voor VN OF Viar 1.7 — 16 \Y
o . . A — Vet
© | Detection voltage temperature coefficient [ —————— | Ta=-40°C to +85°C — +100 — ppm/°C
° ATa e —Vper1
s _AZVeer o 40°C to485°C +100 m/°C
= ATa e —Voer2 o + o N o pp
o
~ AZVeEs o 40°C 10 485°C +100 /°C
ATa e —Voets a=- 0+ o - o ppm
Sink current lsink Vps=0.5V, Viy=Vgar=2.0V RESET 1.50 2.30 — mA 3
PREEND 1.50 2.30 — mA
CS 1.50 2.30 — mA
Leakage current lLEAK Vps=16V, Viy=16 V — — 0.1 pA
+VpeT1 +VpeT1 +VpeT1
Switch voltage V. Vear= 2.8V, V|\ voltage detection \% 4
9 s BAT w voreg x075 | x0.77 | x0.79
+— VOUT VOUT VOUT
-— | CS output inhibit voltage V. Vear= 3.0 V, Vour voltage detection \Y 5
< P g w2 BAT our Voltag x0.93 | x0.95 | x0.97
= | Vear switch leakage current lLEAK Vin=6V, Vgar=0V — — 0.1 pA 6
o
+ | Vear switch resistance Rsw Vin=0pen, Vegar= 3.0 V, loyr= 10 to 500 pA — 30 60 Q
5) ) . AVsw1
Switch voltage temperature coefficient ATas Vewr Ta =-40°C to +85°C — +100 — ppm/°C 4
CS output inhibit voltage temperature AVsw2 T 40°C 10 +85°C 100 oc 5
FCURV a=-40°C to +85° — + — m/°
coefficient ATa e Vsw> PP
Current consumption Iss1 Vin=6V, Vgar= 3.0 V, Unload _ 7 15 LA )
= lgaT1 — 0.26 0.50 LA
b lgat2 Viy=0pen, Vgar= 3.0V, Unload | Ta=25°C — 1.0 2.1
o
= Ta - 85°C _ _ 35 LA
Backup power supply input voltage Viar — 1.7 — 4.0 \ 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
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BATTERY BACKUP SWITCHING IC

S-8424A Series

6. S-8424AAFXX

Table 9 Electrical Characteristics

(Unless otherwise specified: Ta = 25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit TEStA
Circuit
Output voltage 1 Vro Vin=6V, lro = 30 mMA 3.136 3.200 3.264 \ 1
Dropout voltage 1 Vrop1 Vin=6V, lro = 30 mA — 356 474 mV
_ | Load stability 1 AVRro1 Vin=6V, lgo= 0.1 t0 30 mA — 50 100 mV
g Input stability 1 AVRoo Vin=61016 V, Iro=30 mA — 5 20 mV
E’j Output voltage temperature coefficient 1 % Ta =-40°C to +85°C — +100 — ppm/°C
2 Output voltage 2 Vout Vin=6V, lour= 50 mA 3.136 3.200 3.264 V
g? Dropout voltage 2 Vrop2 Vin=6V, lour=50 mA — 401 540 mvV
C_‘E Load stability 2 AVout1 Vin=6V, loyr= 0.1 to 50 mA — 50 100 mV
g Input stability 2 AVourz Vin=61t0 16 V, loyr= 50 mA — 5 20 mVv
Output voltage temperature coefficient 2 _AVer Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 vV
CS detection voltage ~VpeT1 V\y voltage detection 4,312 4.400 4.488 V 2
CS release voltage +VpeT1 — 4.436 4.545 4.654 V
RESET detection voltage —Vper2 Vour Voltage detection 2.352 2.400 2.448 \
RESET release voltage +Vper2 — 2.467 | 2.528 | 2.589 \
PREEND detection voltage —VbET3 Vpar VOltage detection 2.548 2.600 2.652 V
5 | PREEND release voltage +Voers — 2.682 | 2.748 | 2.814 v
g Operating voltage Voor Vin OF Viar 1.7 — 16 \
© A - A - Voen
— | Detection voltage temperature coefficient ATas Vo Ta =-40°C to +85°C — +100 — ppm/°C
(0]
o A Voer Ta =-40°C to +85°C — +100 — ppm/°C
- ATa e —Voer2
o
> AV _40°C to +85°C — +100 — | ppmrc
ATa e —Voers
Sink current lsink Vps=0.5V, Viy=Vpar=2.0V RESET 1.50 2.30 — mA 3
PREEND 150 | 230 — mA
CS 1.50 2.30 — mA
Leakage current I Ak Vps=16V, V=16 V — — 0.1 pA
. . +Voer1 | +Voert | +Voen
Switch voltage Vswi Vear= 2.8 V, V|\ voltage detection <075 < 0.77 < 0.79 \% 4
. . . VOUT VOUT VOUT
_ CS output inhibit voltage Vswa Vear= 3.0 V, Vour voltage detection <093 . 0.95 < 0.97 \ 5
g Vpar SWitch leakage current lLEAK Vin=6V, Vgar=0V — — 0.1 pA 6
ﬁ Vgat SWitch resistance Rsw V= 0pen, Vegar= 3.0 V, loyr= 10 to 500 pA — 30 60 Q 7
; Switch voltage temperature coefficient % Ta =-40°C to +85°C — +100 — ppm/°C 4
® CS output inhibit voltage temperature AVsw2
coefficient ATa e Vews Ta =-40°C to +85°C — +100 — ppm/°C 5
Current consumption lss1 Vin=6V, Vgar= 3.0V, Unload — 7 15 pA 8
lgaT1 — 0.26 0.50 pA
E lgaT2 Viy= Open, Vgar= 3.0 V, Unload Ta=25°C — 1.0 2.1 pA
2 Ta = 85°C _ _ 35 LA
Backup power supply input voltage Viar — 1.7 — 4.0 \Y 7
Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
Seiko Instruments Inc. 11




BATTERY BACKUP SWITCHING IC
S-8424A Series Rev.2.2 oo

7. S-8424AAGXX
Table 10 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Test
Parameter Symbol Conditions Min. Typ. Max. Unit Circuit
ircui
Output voltage 1 Vro Vin=6V, lro = 30 mMA 2.744 2.800 2.856 \ 1
Dropout voltage 1 Vrop1 Vin=6V, lro = 30 mA — 356 474 mV
_ | Load stability 1 AVRro1 Vin=6V, Igo= 0.1 t0 30 mA — 50 100 mV
% Input stability 1 AVRo2 Vin=61t0 16 V, lgo= 30 mA — 5 20 mV
- AVro
> T - — _AN° o, _ _ 0,
2 Output voltage temperature coefficient 1 ATae Vo Ta =-40°C to +85°C +100 ppm/°C
[0}
= | Output voltage 2 Vout Vin=6V, lour= 50 mA 2.744 2.800 2.856 V
[0}
o | Dropout voltage 2 Vrop2 Vin=6V, loyr=50 mA — 401 540 mvV
©
= | Load stability 2 AVout1 Vin=6V, loyr= 0.1 to 50 mA — 50 100 mV
o
> | Input stability 2 AVourz Vin=61t0 16 V, loyr= 50 mA — 5 20 mvV
AV
Output voltage temperature coefficient 2 —r Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 \
CS detection voltage ~VpeT1 V\y voltage detection 4,312 4.400 4.488 V 2
CS release voltage +VpeT1 4.436 4.545 4.654 V
detection voltage ~VpeT2 Vour Voltage detection 2.352 2.400 2.448 V
RESET release voltage +VpeT2 2.467 2.528 2.589 \
S | PREEND detection voltage —VbETs Vpar VOltage detection 2.548 2.600 2.652 \
g PREEND release voltage +VpeT3 2.682 2.748 2.814 \
@ |Operating voltage Voor Vi OF Vear 1.7 — 16 v
o
A — VoeT1
[ ; o] P — — o o _ + . 0
e Detection voltage temperature coefficient ATae Vo Ta =-40°C to +85°C +100 ppm/°C
©
s _AZVee: | 40°C to +85°C +100 r°C
g ATa e —Vper2 a=- 0+ o - o ppm
AV 40°C to 485°C +100 mi°C
ATa e —Voers a=- 0+ o - - pp
Sink current Isink Vps=0.5V, Viy=Vear=2.0V RESET 1.50 2.30 — mA 3
PREEND 1.50 2.30 — mA
CS 1.50 2.30 — mA
Leakage current | EAK Vps=16V, V=16V — — 0.1 A
] . +VbeT1 +VpeT1 +VpeT1
Switch voltage Vsw1 Vear= 2.8 V, V\ voltage detection 075 077 079 \% 4
x U. X U. X U.
hat . e . VOUT VOUT VOUT
p CS output inhibit voltage Vswa Vear= 3.0 V, Vour voltage detection <093 . 0.95 0.7 \% 5
5 . . .
< | Vear Switch leakage current | Eak Vin=6V, Vgar=0V — — 0.1 pA 6
(8]
= | Vear Switch resistance Rsw Vin=0pen, Vgar= 3.0V, lour= 10 to 500 pA — 30 60 Q 7
= AVswi1
9 [ switch voltage temperature coefficient ATa e Vowr Ta =-40°C to +85°C — +100 — ppm/°C 4
CS output inhibit voltage temperature AVsw2 T 40°C 10 +85°C 100 c 5
A e Vs a=-40°C to +85° — £ — m/°
coefficient ATa e Vsw2 PP
Current consumption lss1 Vin=6V, Vgar= 3.0 V, Unload — 7 15 pA 8
= lgaT1 — 0.26 0.50 pA
° lgat2 Viy= Open, Vgar= 3.0 V, Unload Ta=25°C — 1.0 2.1 pA
=
Ta=85°C — — 3.5 pA
Backup power supply input voltage Viar — 1.7 — 4.0 vV 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
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BATTERY BACKUP SWITCHING IC

S-8424A Series

8. S-8424AAHXX

Table 11 Electrical Characteristics

(Unless otherwise specified: Ta = 25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit C-li-recsutit
Output voltage 1 Vro Vin=6V, lzro = 30 mA 4.900 5.000 5.100 \ 1
Dropout voltage 1 Vrop1 Vin=6V, lro = 30 mA — 356 474 mV
_ | Load stability 1 AVRro1 Vin=6V, lgo= 0.1 t0 40 mA — 50 100 mV
% Input stability 1 AVRo2 Vin=61t0 16 V, Igo= 30 mA — 5 20 mV
E’ Output voltage temperature coefficient 1 % Ta =-40°C to +85°C — +100 — ppm/°C
2 Output voltage 2 Vour Vin=6V, loyr=50 mA 4.900 5.000 5.100 \Y
gﬁ Dropout voltage 2 Vrop2 Vin=6V, loyr=50 mA — 401 540 mvV
g Load stability 2 AVout1 Vin=6V, loyr= 0.1 to 60 mA — 50 100 mvV
; Input stability 2 AVourz Vin=610 16V, loyr=50 mA — 5 20 mVv
Output voltage temperature coefficient 2 _AVer Ta = -40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 vV
CS detection voltage ~VpeT1 V\y voltage detection 4.508 4.600 4.692 V 2
CS release voltage +VpeT1 4.639 4.753 4.867 \
detection voltage ~VpeT2 Vour Voltage detection 2.499 2.550 2.601 V
RESET release voltage +Voer2 2.625 | 2.690 | 2.754 \
p PREEND detection voltage —VbETs Vgar VOltage detection 2.646 2.700 2.754 \
g PREEND release voltage +Voers 2.787 | 2.856 | 2.924 v
g Operating voltage Voor Vin OF Vpar 1.7 — 16 V
o [ Detection voltage temperature coefficient _A-Voen Ta = -40°C to +85°C — +100 — ppm/°C
o ATa e —Voen
z A~ Vosrs
g ATae Vorr Ta =-40°C to +85°C — +100 — ppm/°C
Az Veers Ta=-40°C to +85°C — +100 — ppm/°C
ATa e —Voers
Sink current Isink Vos=0.5V, Vin=Vear=2.0V RESET 1.50 2.30 — mA 3
PREEND 150 | 230 — mA
CS 1.50 2.30 — mA
Leakage current | EAK Vps=16V, V=16V — — 0.1 A
Switch voltage Vswi Vear= 2.8 V, V|\ voltage detection :\gDE?Tsl :\ng; :\;Dj; \% 4
g CS output inhibit voltage Vswz Vear= 3.0 V, Vour voltage detection XV;;TS XV;L;TS XV;;; \Y 5
< | Vear Switch leakage current | Eak Vin=6V, Vgar=0V — — 0.1 pA 6
; Vpar SWitch resistance Rsw Vin=0pen, Vgar= 3.0V, lour= 10 to 500 pA — 30 60 Q 7
‘% Switch voltage temperature coefficient _AVon Ta =-40°C to +85°C — +100 — /°C 4
ATa e Vswi * ppm
CS output inhibit voltage temperature AVsw2
coefficient ATae Vewz Ta =-40°C to +85°C — +100 — ppm/°C 5
Current consumption lss1 Vin=6V, Vgar= 3.0 V, Unload — 7 15 pA 8
< lgaT1 — 0.26 0.50 pA
o lgaT2 Viy= Open, Vgar= 3.0 V, Unload Ta=25°C — 1.0 2.1 pA
" Ta=85°C — — 35 pA
Backup power supply input voltage Viar — 1.7 — 4.0 vV 7
Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
Seiko Instruments Inc. 13




BATTERY BACKUP SWITCHING IC
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9. S-8424AAJFxX
Table 12 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit Test
Circuit
Output voltage 1 Vro Vin=6V, lzgo = 10 mA 3.038 3.100 3.162 \ 1
Dropout voltage 1 Vrop1 Vin=6V, lro = 10 mA — 123 167 mV
= Load stability 1 AVRro1 Vin=6V, lgo=0.11t0 15 mA — 50 100 mV
g Input stability 1 AVRo2 Vin=61t0 16V, lgo= 10 mA — 5 20 mvV
E’j Output voltage temperature coefficient 1 % Ta = -40°C to +85°C — +100 — ppm/°C
2 Output voltage 2 Vour Vin=6V, loyr=50 mA 3.038 3.100 3.162 \Y
% Dropout voltage 2 Vrop2 Vin=6V, lour=50 mA — 401 540 mvV
Z | Load stability 2 AVour1 Vin=6V, lour= 0.1 to 60 mA — 50 100 mV
g Input stability 2 AVoute Vin=61t016V, loyr=50 mA — 5 20 mV
Output voltage temperature coefficient 2 _AVerr Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 \
CS detection voltage ~VpeT1 V\y voltage detection 4,312 4.400 4.488 V 2
CS release voltage +VpeT1 — 4.436 4.545 4.654 V
RESET detection voltage —Vper2 Vour Voltage detection 2.156 2.200 2.244 \
RESET release voltage +VpeT2 — 2.256 2.312 2.367 \
PREEND detection voltage —VbET3 Vpar Voltage detection 2.548 2.600 2.652 \
é PREEND release voltage +Voers — 2682 | 2.748 | 2.814 v
§ Operating voltage Voor Vin OF Viar 1.7 — 16 \
g Detection voltage temperature coefficient A Voen Ta =-40°C to +85°C — +100 — ppm/°C
° ATa e —Voen
; AV 40°C to +85°C — +100 — | ppmrc
S ATa e —Voer2
” AV 40°C to +85°C — +100 — | ppmrc
ATa e —Voers
Sink current lsink Vps=0.5V, Viy=Vgar=2.0V RESET 1.50 2.30 — mA 3
PREEND 150 | 230 — mA
CS 1.50 2.30 — mA
Leakage current | EAK Vps=16V, V=16V — — 0.1 A
. . +Voer1 | +Voert | +Voen
Switch voltage Vswi Vear= 2.8 V, V|\ voltage detection <075 0.7 < 0.79 \% 4
g CS output inhibit voltage Vswz Vear= 3.0 V, Vour voltage detection XV(;L;Ts XV(;).L;TS XV;L; \Y 5
< | Vgar switch leakage current ILeAk Vin=6V, Vgar=0V — — 0.1 A 6
‘? Vat SWitch resistance Rsw V= 0pen, Vegar= 3.0 V, loyr= 10 to 500 pA — 30 60 Q 7
U;) . B AVsw:
Switch voltage temperature coefficient ATas Vewr Ta =-40°C to +85°C — +100 — ppm/°C 4
CS output inhibit voltage temperature AVsw2
coefficient ATa e Vews Ta=-40°C to +85°C — +100 — ppm/°C 5
Current consumption lss1 Vin= 6V, Vear= 3.0 V, Unload — 7 15 pA 8
= lgaT1 — 0.26 0.50 pA
° lgaT2 Viy= Open, Vgar= 3.0 V, Unload Ta=25°C — 1.0 2.1 pA
- Ta =85°C — — 3.5 pA
Backup power supply input voltage Vpar — 1.7 — 4.0 Vv 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.
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BATTERY BACKUP SWITCHING IC
Rev.2.2 oo S-8424A Series

10. S-8424AAKXX
Table 13 Electrical Characteristics
(Unless otherwise specified: Ta = 25°C)

Test
Parameter Symbol Conditions Min. Typ. Max. Unit o
Circuit
Output voltage 1 Vro Vin=6V, Iro = 10 mA 3.136 3.200 3.264 \Y 1
Dropout voltage 1 Vrop1 Vin=6V, Iro = 10 mA — 123 167 mV
E Load stability 1 AVRro1 Vin=6V, Irpo=0.1t0 15 mA — 50 100 mV
S [Input stability 1 AVRo2 Vin=61t0 16V, lgo=10 mA — 5 20 mV
g’ O I fficient 1 _AVeo T 40°C 85°C +100 /°C
® utput voltage temperature coefficient ATaeVeo a=— to + — + — ppm
o | Output voltage 2 Vour Vin=6V, loyr=50 mA 3.136 3.200 3.264 \Y
o
f Dropout voltage 2 Vrop2 Vin=6V, loyr=50 mA — 401 540 mV
E Load stability 2 AVour1 Vin=6V, lour= 0.1 to 60 mA — 50 100 mV
Input stability 2 AVourz Vin=61t0 16V, loyr=50 mA — 5 20 mV
- AVour
Output voltage temperature coefficient 2 —_— Ta =-40°C to +85°C — +100 — ppm/°C
ATa e Vour
Primary power input voltage Vin — — — 16 Vv
CS detection voltage ~VpeT1 V\y voltage detection 4.508 4.600 4.692 \Y 2
CS release voltage +VpeT1 — 4.639 4.753 4.867 \Y
RESET detection voltage ~Voer Vour Voltage detection 2.352 | 2.400 | 2.448 \
RESET release voltage +VpeT2 — 2.467 2.528 2.589 Vv
PREEND detection voltage —VbET3 Vgar VOltage detection 2.548 2.600 2.652 \
o | PREEND release voltage +VpeTs — 2.682 | 2.748 | 2.814 \
$ Operating voltage Voor VN OF Viar 1.7 — 16 \Y
; X - A — VoeT1
o | Detection voltage temperature coefficient | —————— | Ta =-40°C to +85°C — +100 — ppm/°C
ATa e —Vper1
(]
s _AZVeer o 40°C to 485°C +100 /°C
= ATa e —Voer2 a=- o+ o N o ppm
o
~ AZVeEs o 40°C 10 485°C +100 /°C
ATa e —Vopers a=- o+ o N o ppm
Sink current lsink Vps=0.5V, Viy=Vgar=2.0V RESET 1.50 2.30 — mA 3
PREEND 1.50 2.30 — mA
CS 1.50 2.30 — mA
Leakage current | EAK Vps=16V, V=16V — — 0.1 A
+VpET1 +VpeT1 +VpeT1
Switch voltage V. Vear= 2.8V, V)\ voltage detection \% 4
9 s BAT wvotag x0.75 | x0.77 | x0.79
- VOUT VOUT VOUT
= | CS output inhibit voltage V. Vear= 3.0 V, Vour voltage detection \% 5
< P 9 e T our VoTag x0.93 | x0.95 | x0.97
= | Vgar Switch leakage current [ Vin=6V, Vgar=0V — — 0.1 A 6
(8]
= | Vaar switch resistance Rsw Vin=0pen, Vegar= 3.0 V, loyr= 10 to 500 pA — 30 60 Q 7
(/g) ) » AVsw1
Switch voltage temperature coefficient ATas Vewr Ta =-40°C to +85°C — +100 — ppm/°C 4
CS output inhibit voltage temperature AVsw2 T 40°C 10 +85°C 100 oc 5
FCURV a=-40°C to +85° — + — m/°
coefficient ATa e Vsw> PP
Current consumption lss1 Vin=6V, Vgar= 3.0 V, Unload — 7 15 pA 8
= lgat1 — 0.26 0.50 pA
° lgaT2 Vin= 0pen, Vegar= 3.0V, Unload | Ta=25°C — 1.0 2.1 pA
-
Ta =85°C — — 35 pA
Backup power supply input voltage Vpar — 1.7 — 4.0 Vv 7

Remark The number in the Test Circuit column corresponds to the circuit number in the “Test Circuit” section.

Seiko Instruments Inc. 15



BATTERY BACKUP SWITCHING IC

S-8424A Series Rev.2.2 oo
W Test Circuit
1. 2.
VIN VRO or VOUT
Vin 100 kQ:> < Sl00ke
VSS 10 WF VBAT VOUT T Thoowd]
Vin VIN  PREEND
RESET
VSS cs
To measure Vpers, apply 6 V to VIN.
3. 4,
T | ) VIN VOuUT
VBAT VOUT (g VBAT
VIN cs—@ C\DV "l Vo] ©
Vi —— PREEND —(A) VSS
1 VSS RESET—(A)
Measure the value after applying 6 V to VIN.
5. 6.
VIN VOUT Oscilloscope VIN
FG. 100 kQ VBAT
VSS VBAT CS Oscilloscope Vin T
_L VSS
;; Veat
77
7. 8.
VIN VOUT |{ VIN
|_— VBAT lour VBAT
ViN=— |
ss (A IBaT
Vear VSS VSS
-[ . VinA " Vear
777
Leave open and measure the value after applying To measure lgat2, apply 6 V to VIN and then leave
6 V to VIN. VIN open and measure lgar.

Figure 5 Test Circuit
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B Operation Timing Chart

Vin (V)

Vro (V)

VOUT (V)

VBAT (V)

VCS (V)

A

Remark CS, PREEND and RESET are pulled up to Vour. Y-axis is an arbitrary scale.

VPREEND(V)

Figure 6 Operation Timing Chart
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The internal configuration of the S-8424A Series is as follows.

e Voltage regulator 1, which stabilizes input voltage (Vin) and outputs it to Vro
« VVoltage regulator 2, which stabilizes input voltage (Vin) and outputs it to Vour
e CS voltage detector, which monitors input voltage (Vi)

¢ PREEND voltage detector, which monitors output voltage (Vear)

e RESET voltage detector, which monitors output voltage (Vour)
e Switch unit

The functions and operations of the above-listed elements are described below.

1. Voltage Regulators

The S-8424A Series features on-chip voltage regulators with a small dropout voltage. The voltage of the VRO
and VOUT pins (the output pins of the voltage regulator) can separately be selected for the output voltage in
0.1V steps between the range of 2.3t0 5.4 V.

[Dropout voltage Vdrop1, Vdrop2]

Assume that the voltage output from the VRO pin is VroE) under the conditions of output voltage 1
described in the electrical characteristics table. Vin is defined as the input voltage at which output voltage
from the VRO pin becomes 98% of VroE) when the input voltage Vin is decreased. Then, the dropout
voltage Vdrop1 is calculated by the following expression.

Vdrop1 = ViN1 — Vro(g) % 0.98
Similarly, assume that the voltage of the VOUT pin is VourE) under the conditions of output voltage 2
described in the electrical characteristics table. Vin2 is defined as the input voltage at which the output
voltage from the VOUT pin becomes 98% of VoutE). Then, the dropout voltage Vdrop2 is calculated by the
following expression.

Vdrop2 = Vinz — VoutE) x 0.98

2. Voltage Detector

The S-8424A Series incorporates three high-precision, low power consuming voltage detectors with
hysteresis characteristics. The power of the CS voltage detector is supplied from the VIN and VBAT pins.
Therefore, the output is stable as long as the primary or backup power supplies are within the operating
voltage range (1.7 to 16 V). All outputs are Nch open-drain, and need pull-up resistors of about 100 kQ.

2.1 CS Voltage Detector

The CS voltage detector monitors the input voltage Vin (VIN pin voltage). The detection voltage can be
selected from between 2.4 and 5.3 V in 0.1 V steps. The result of detection is output at the CS pin: “Low”
for lower voltage than the detection level and “High” for higher voltage than the release level (however,
when the VOUT pin voltage is the CS output inhibit voltage (Vswz2), a low level is output).

Input voltage \ —--— Release voltage

Detection voltage

N

Output voltage

Figure 7 Definition of Detection and Release Voltages
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2.2 PREEND Voltage Detector

The PREEND voltage detector monitors the input voltage Veat (VBAT pin voltage). The detection voltage
can be selected from between 1.7 V and 3.4 V in 0.1 V steps. A higher voltage can also be seclected
keeping a constant difference with the RESET voltage. This function enables the warning that the backup
battery is running out. The detection result is output to the PREEND pin: “Low” for lower voltages than
the detection voltage and “High” for higher voltages than the release voltage. The power supply of the
PREEND voltage detector is supplied from the VIN pin. The output is valid only when the voltage is
supplied from the VIN pin to the VOUT pin (VIN = Vswa1). The output is the low level when the voltage is
supplied from the VBAT pin to the VOUT pin (VIN < Vswi).

2.3 RESET Voltage Detector

The RESET voltage detector monitors the output voltage Vout (VOUT pin voltage). The detection
voltage can be selected from between 1.7 V and 3.4 V in 0.1 V steps. The result of detection is output at
the RESET pin: “Low” for lower voltages than the detection level and “High” for higher voltages than the
release level. RESET outputs the normal logic if the VOUT pin voltage is 1.0 V or more.

Caution The PREEND and RESET voltage detectors use the different pins, respectively.
Practically, the current is taken from the VBAT side, and consider the I/O voltage
difference (Vgif) of M1 when M1 is ON.

3. Switch Unit

The switch unit consists of the Vswi and Vsw2 detectors, a switch controller, voltage regulator 2, and switch
transistor M1 (Refer to “Figure 8 Switch Unit”).

VOUT

VIN @ & VBAT
T,

Switch |g— VSWl
controller detector

777 777

Vswe
detector

b

Figure 8 Switch Unit

3.1 Vswi1 Detector

The Vswi detector monitors the power supply voltage Vy and sends the results of detection to the switch
controller. The detection voltage (Vswi) can be set to 77 +2% or 85 +2% of the CS release voltage
+VDET1.
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3.2 Vsw2 Detector

The Vsw2 detector monitors the VOUT pin voltage and keeps the CS release voltage output low until the
VOUT pin voltage rises to Vswz voltage. The CS pin output then changes from low to high if the VIN pin
voltage is more than the CS release voltage (+Vpet1) when the VOUT pin voltage rises to 95 +2% of the
output voltage of voltage regulator 2 (Vout). The CS pin output changes from high to low regardless of
the Vsw2 voltage when the VIN pin voltage drops to less than the CS detection voltage (—VpeT1).

The CS pin output remains high if the VIN pin voltage stays higher than the CS detection voltage (-VpeT1)
when the VOUT pin voltage drops to less than the Vsw2 voltage due to an undershoot.

3.3 Switch Controller

The switch controller controls voltage regulator 2 and switch transistor M1. There are two statuses
corresponding to the power supply voltage Vin (or power supply voltage Veat) sequence: a special
sequence status and a normal sequence status. When the power supply voltage Vin rises and becomes
equal to or exceeds the CS release voltage (+VpeT1), the normal sequence status is entered, but until then
the special sequence status is maintained.

(1) Special sequence status

The switch controller sets voltage regulator 2 ON and switch transistor M1 OFF from the initial status
until the primary power supply voltage Vv is connected and reaches more than the CS release
voltage (+VpeT1) in order to prevent consumption of the backup power supply regardless of the Vswi
detector status. This status is called the special sequence status.

(2) Normal sequence status

The switch controller enters the normal sequence status from the special sequence status once the
primary power supply voltage V\y reaches more than the CS release voltage (+VpeT1).

Once the normal sequence is entered, the switch controller switches voltage regulator 2 and switch
transistor M1 ON/OFF as shown in Table 14 according to the power supply voltage Vin. The time
required for voltage regulator 2 to be switched from OFF to ON is a few hundred ps at most. During
this interval, voltage regulator 2 and switch transistor M1 may both switch OFF and the VOUT pin
voltage may drop. To prevent this, connect a capacitor of 10 uF or more to the VOUT pin.

When the VOUT pin voltage becomes lower than the RESET detection voltage, the status returns to
the special sequence status.

Table 14 ON/OFF Switching of Voltage Regulator 2 and
Switch Transistor M1 According to Power Supply Voltage (V)

Power Supply Voltage (V) Voltage Regulator 2 Switch Transistor M1 VOUT Pin Voltage

Vin> Vows ON OFF Vour

VIN < VSWl OFF ON VBAT — Vdif
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3.4 Switch Transistor M1

Voltage regulator 2 is also used to switch from VIN pin to VOUT pin. Therefore, no reverse current flows
from VOUT pin to VIN pin when voltage regulator 2 is OFF. The output voltage of voltage regulator 2 can
be selected from between 2.3V and 5.4 V in 0.1 V steps.

The on-resistance of switch transistor M1 is 60 Q or lower (I, = 10 to 500 pA).

Therefore, when M1 is switched ON and VOUT pin is connected to VBAT pin, the voltage drop (V)
caused by M1 is 60 x |57 (output current) at maximum., and Vg, — Vg (Max.) is output to the VOUT pin at
minimum.

When voltage regulator 2 is ON and M1 is OFF, the leakage current of M1 is kept below 0.1 pA max. (V
=6V, Ta = 25°C) with the VBAT pin grounded (VSS pin).

VOUT

Vit
VIN REG2 TV m \ VBAT

M1

Figure 9 Definition of V;
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B Transient Response

1. Line Transient Response Against Input Voltage Variation

The input voltage variation differs depending on whether the power supply input (0 V to 10 V square wave) is
applied or the power supply variation (6 V and 10 V square waves) is applied. This section describes the
ringing waveforms and parameter dependency of each type. The test circuit is shown for reference.

Power supply application: 0 V to 10 V Square wave

Input voltage
oV

Output voltage

Figure 10 Power Su

Fast amplifier

1OV‘

pply Application:

OVto 10 V Square Wave

| Power Supply Application |

~ $ Overshoot
PG.
ndershoot

L 1VIN vour

S-8424A
Series

- VSS

Oscilloscope

1

Figure 11 Test Circuit

VOUT pin VRO pin
Cout = 22 uF, lgyr =50 mA, Ta = 25°C Cro =22 pF, Iz =30 mA, Ta=25°C
10V 10 vV
Input Voltage Input Voltage
(5 V/div) (5 V/div)
oV oV
Output Voltage / Output Voltage /
(0.5 v/div) I (0.5 Vv/div) I
t (100 pus/div) t (100 ps/div)
Figure 12 Ringing Waveform of Power Supply Figure 13 Ringing Waveform of Power Supply

22

Application (VOUT Pin)

Application (VRO Pin)
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Power supply variation: 6 V and 10 V square waves

Fast amplifier
oV
Input | I RYIN] VOUT Oscillo-scope

6V
voltage S-8424A Series
R

iy — - VSS Cour
Output ¢ Overshoot
voltage PG.
$ Undershoot

Figure 14 Power Supply Variation: Figure 15 Test Circuit

6 Vand 10 V Square Waves

| Power Supply Variation |

VOUT pin
Cour = 22 uF, gy =50 mA, Ta = 25°C
10V 10V
Input Voltage | g v 6V
(4 vidiv)
Output Voltage = /
(50 mV/div) /
t (100 ps/div)
Figure 16 Ringing Waveform of Power Supply Variation (VOUT Pin)
VRO pin
Cro =22 uF, Izo =30 mA, Ta= 25°C
10V 10V
Input Voltage | 6 v 6V
(4 Vidiv)
Output Voltage \\ /
(50 mV/div) /‘

t (100 ps/div)
Figure 17 Ringing Waveform of Power Supply Variation (VRO Pin)
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Reference data: Dependency of output current (lout), load capacitance (Cour), input variation width (AVIN),
temperature (Ta)

For reference, the following pages describe the results of measuring the ringing amounts at the VOUT and

VRO pins using the output current (lo ), load capacitance (Cg,q), input variation width (AV,), and
temperature (Ta) as parameters.

1.1 Iy Dependency

(1) VOUT pin (2) VRO pin
Cour=22 uF, Vy=6Vand 10V, Ta=25°C Cro=22uF, Vy=6Vand 10V, Ta=25°C
0.25 0.25
S 015 — 5015 I/,—
~ - -
g ( ” T % P 48 g \0
S 010 g 20.10 - '
T 7 > i
V4 =
(@] 02 V4
£ 005 / 0.05 7
= / /
o 4
0.00 0.00
0 20 40 60 0 20 40 60
lout (MA) lro (MA)
1.2 Cy,r Dependency
(2) VOUT pin (2) VRO pin
lour = 50 MA, V,, = 6 V and 10 V, Ta = 25°C lro =30 mMA, V\y=6V and 10 V, Ta = 25°C
0.50 0.50
—~ 0.40 —~ 0.40
R 2
c R \ [
3 0.30 \\ 3 0.30
: : l\
© \ ©
2 0.20 \ \ 2 0.20 ~
g’ \ g \ \
[v4 SN x \
0.10 ; 0.10 ~L_
0.00 0.00
0 10 20 30 40 50 0O 10 20 30 40 50
Cour (1F) Cro (uF)

Overshoot
= =— = Undershoot
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1.3 AV\n Dependency

AVin shows the difference between the low voltage fixed to 6 V and the high voltage.
For example, AV|y = 2 V means the difference between 6 V and 8 V.

(1) VOUT pin (2) VRO pin
IQUTZSO mA, COUT:22 HF, Ta=25°C IRO:30 mA: CRO:22 “Fv Ta=25°C
0.30 0.30
0.25 0.25
Z 0.20 2 0.20
€ €
> >
S 015 g 015 //
a ‘ c
g .~ g /
£ 010 - % 0.10 /L
= Al Z / e
@
0.05 0.05 A -
0.00 0.00
0 1 2 3 4 5 0 1 ) 3 4 c
AV (V)
AV (V)
1.4 Temperature Dependency
(2) VOUT pin (2) VRO pin
0.30 0.30
0.25 \ 0.25
S N S
= 0.20 — -
£ ~—_ £ 020
£ 015 < § 015
£ 010 T~ g TS
.éE? ' Vin=b 10 V, g 0.10 e 10\7 = F—
lout=50 MA, IN=O <> '
0.05 7COUT:22 = 0.05 Hout=30 mA,
‘ Cro=22 pF
0.00 0.00 |
-0 0 50 100 50 0 50 100

Ta (°C) Ta (°C)

Overshoot
= = = Undershoot

Seiko Instruments Inc. 25



BATTERY BACKUP SWITCHING IC
S-8424A Series Rev.2.2 oo

2. Load Transient Response Based on Output Current Fluctuation

The overshoot and undershoot are caused in the output voltage if the output current fluctuates between 10 pA and
50 mA (Vgo is between 10 pA and 30 mA) while the input voltage is constant. Figure 18 shows the output voltage
variation due to the output current. Figure 19 shows the test circuit for reference. The latter half of this section
describes ringing waveform and parameter dependency.

Output 50 mA
current J VIN VOUT Oscilloscope
S-8424A

Series Cou

Overshoot

VSS

Undershoot
Output 777N
current (D
Figure 18 Output Voltage Variation due to Figure 19 Test Circuit

Output Current

Figure 20 shows the ringing waveforms at the VOUT pin and Figure 21 shows the ringing waveforms at the VRO
pin due to the load variation, respectively.

VOUT pin
Vin=6.0V, Coyr =22 pF, Ta=25°C
50 mA 50 mA
Output current
10 pA 10 pA
Output voltage
(50 mV/div) \\_..- -
I 77#7
[ P
\Ud
t (500 ms/div) t (50 ps/div)
Figure 20 Ringing Waveform due to Load Variation (VOUT Pin)
VRO pin
V|N=6.0 V, CRO:22 HF, Ta=25°C
30 mA 30 mA
Output current
10 pA 10 p
Output voltage \\

(20 mVv/div)

//

N’

t (20 ms/div) t (50 ps/div)

Figure 21 Ringing Waveform due to Load Variation (VRO Pin)
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Reference data: Dependency of input voltage (VIN), load capacitance (Cout), output variation width (Alout), and

temperature (Ta)

2.1V, Dependency
(1) VOUT pin

(2) VOUT pin

Ringing amount (V)

(2) VRO pin
Cour = 22 iF, lout = 50 mA and 10 pA, Ta = 25°C Cro = 22 uF, Iro = 30 mA and 10 pA, Ta = 25°C
0.12 0.12
~ —y
0.10 S ——a 0.10
S S
— 0.08 = 0.08
5 5
3 SN o
£ 0.06 € 006 /= ==o == o2 —
@ 5 - -
2 0.04 2 0.04
(@] (@]
£ =
x 0.02 @ 0.02
0.00 0.00
4 5 6 7 8 9 10 4 5 6 7 8 9 10
Vin (V) Vin (V)
2.2 Cout Dependency
(2) VRO pin
V= 6.0V, Ioyr = 50 mA and 10 pA, Ta = 25°C V= 6.0V, oo = 30 mMA and 10 pA, Ta = 25°C
0.60 0.30
050 0 025 A
\ > \
0.40 |-\ £ 020 |y
\» 2 \
0.30 \ g 0.15 \
o
\ £ \
0.20 < S 0.10 \~
\ ~ [v4 \\\
0.10 N~ 0.05 ~ o~
0.00 0.00
0 10 20 30 40 50 0 10 20 30 40 50
Cour (uF) Cour (uF)
Overshoot

= = = Undershoot
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2.3 Algr Dependency

Algyr and Algg show the fluctuation between the low current stabilized at 10 pA and the high current. For
example, Alg,r = 10 mA means a fluctuation between 10 pA and 10 mA.

(1) VOUT pin (2) VRO pin
CRO:22 I,I,F, V|N=6.0 V, Ta=25°C
Cout =22 uF,Vin=6V, Ta=25°C 0.12
0.12 ] 0.10
0.10 ‘ 2 -
?>: ’ R 4 %’ 0.08 P g
c y 4
5 0.08 2 § 0.06 %
e /7 o Ve
< 0.06 / = 0.04 7
2 0 A 2 4
> 0.04 7 7 o //
= / / 0.02 /
“ 002 [+ 7 g
: V/ 0.00
0.00 0 10 22| 32)mA4)10 50 60
0 10 20 30 40 50 60 RO
AlouTt (MA)
2.4 Temperature Dependency
(1) VOUT pin (2) VRO pin
V|N=6.0 V, IOUT=50 mA < 10 HA, COUT=22 HF
016 V|N:6.0 V, IRO:30 mA < 10 ].,lA, CRO:22 HF
0.08
0.14 ; 0.07 .
S 012 L =~ N , s - . — _|” -
£ 0410 ~_ 7 % 0.06 N~ -
> . c
g 0.08 P 3 0.05
] . =~ =~ = 0.04 ——————
2 006 S >
> £ 0.03
x 0.04 =
r 0.02
0.02
0.01
0.00 0.00
=00 (OC)SO 100 50 0 50 100
Ta (°C)
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W Standard Circuit

» VRO
+
10 uF
VRO 1kQ
* VIN vBaT F—————Wv—
vouT Vour
T + 1
T + 10 uF ——
= 6V ZZZ 10 uF S-8424A W 0.1 uF —
Series Vour
___ % 100 kQ
vss RESET
Cs PREEND
= b o
Z s Vour Vour
100 kQ 100 KQ

Figure 22 Standard Circuit

Caution 1. Be sure to add a 10 pF or more capacitor to the VOUT and VRO pins.

3V

2. The above connections and values will not guarantee correct operation. Before setting these
values, perform sufficient evaluation on the application to be actually used.

Seiko Instruments Inc.
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W Precautions

¢ In applications with small Izo oOr loyt, the output voltages V,o and Vo may rise, causing the load stability to
exceed standard levels. Set I,4 and Ig,; to 10 pA or more.

¢ Attach the proper capacitor to the VOUT pin to prevent the RESET voltage detector (which monitors the VOUT
pin) from coming active due to undershoot.

e Watch for overshoot and ensure it does not exceed the ratings of the IC chips and/or capacitors attached to the
VRO and VOUT pins.

¢ Add a 10 pF or more capacitor to the VOUT and VRO pins.

e When V| rises from the voltage more than Vg, a low pulse of less than 4 ms flows through the PREEND pin

even when Vg, is more than the PREEND release voltage. Thus when monitoring the PREEND pin, make
sure to take the 4 ms interval or more after the rise of V.

e Do not apply an electrostatic discharge to this IC that exceeds the performance ratings of the built-in
electrostatic protection circuit.

B Application Circuits

1. When Using Timer Micro controllers for Backup to display PREEND in the primary CPU

T . 4
flo pF
= 100 kQ EII-I
VOUT
100 kQ |-|
o VYN s.g424n vee
1 Series S s
oy : 1 KO Timer
= VBAT PREEND microcontroller
-
N 101 HF
RESET|—¢—1————
RO RESET
Z\
VSS
o |
100 kQ
JVAVA = J
RESET
Main CPU INT
/1
N—
Address data

g

Figure 23 Application Circuit 1
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2. When Using Secondary Battery as Backup Battery

ot |
é + +
10 uF 10 uF

<

VRO

® VOUT VCC
VIN
1 S-8424A 100 kQ 100 k2
— £ Series Microcontroller
— ZIIo0
_ VBAT Cs 1 INT

3V RESET

VSS

Figure 24 Application Circuit 2

Remark The backup battery can be floating-recharged by using voltage regulator 1.

3. Memory Card

Card unit

Vin D VIN VOUT T—

+ lOH +

10 4 F S-8424A 100 ka

Series SRANM
Q I
00 kQ 100 k! cs

BDT2 & l PREEND cs l

vsS !0.1 uF l sV

Figure 25 Application Circuit 3

N

BDT1 RESET VBAT

N

Cs

Caution The above connections and values will not guarantee correct operation. Before setting these
values, perform sufficient evaluation on the application to be actually used.
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1. Voltage Regulator Unit (Vo= Vour=3.0V)

1.1 Input Voltage (V,y) vs. Output Voltage (Vgo) Characteristics (REG1)
(1) Ta=85°C

lzo = 10 mA, 30 mA, 50 mA, 70 mA, 90 mA

NEEEE
I lro=10mA ——
< y /
% 28 .V4 / _
£ o / / ko= 90mA |
/ }
00 1/ /
2.0 3.0 4.0 5.0
Vin (V)
(3) Ta=-40°C
lro =10 mA, 30 mA, 50 mA, 70 mA, 90 mA
LT
| lro = 10 mA |
< /
228
o II/’/ / IRlo—QOmA
= 4994 4R
2.4 / /
Y4944
/
2.0
2.0 3.0 4.0

5.0
ViN (V)

(2) Ta = 25°C
lzo = 10 mA, 30 mA, 50 mA, 70 mA, 90 mA
T
B |RO =10 mA
< 28 //7;?7 1
;/ / / / / lro =90 mA —
g 777
2.4 4
/Y /
- w.
2.0 3.0 4.0 5.0
Vin (V)

1.2 Input Voltage (V,y) vs. Output Voltage (Vo) Characteristics (REG2)
(1) Ta=85°C

lour = 10 MA, 30 mA, 50 mA, 70 mA, 90 mA

aol | T
| lour=10mA |
S 77777
\’g/ ////// // louT=90 MA —|—
> 24 .. /
V44
2.0 l/l /
2.0 3.0 4.0 5.0
VIN (V)
(3) Ta = -40°C
lour = 10 mA, 30 mA, 50 mA, 70 mA, 90 mA
T T T
3.2 — lout =10 mA
< ///
5 28 ///’// lout = 90 mA
PNENY.//7
387/
20 L1/ /
2.0 3.0 4.0 5.0
Vin (V)
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(2) Ta=25°C
lour = 10 MA, 30 mA, 50 mA, 70 mA, 90 mA
LT T T
loutr=10 mA
— / /
< 28 " 4
\'g/ ,/;/ lout = 90 mA
> 54 / /,/,
1)/ /,/
oo LLLL L/
2.0 3.0 4.0

5.0
Vin (V)
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1.3 Output Current (Izo) vs. Dropout Voltage (Vy,,,,) Characteristics

1.0 T
Ta =85°C
0.8 25°C — ~
06 ki \>’<i§
>§ 0.4 = ,égy
4/
0.2
0.0
0 0.02 0.04 0.06
Iro (A)
1.5 Output Current (Igo) vs. Output Voltage (Vo) Characteristics
325 T T 17
Ta = -40°C
3.15 25°C
S 85°C
5 3.05
O
> [RELE AL
295 1T Vn=6V Al
o LTI
1p 100 p 10 m 1
Iro (A)
1.7 Output voltage (Vo) Temperature Characteristics
30 T T T T T T
20 ViN=6V, Iro =30 MA
S 10 Based on Vgo voltage when Ta is 25°C
E
g O N—
2 -10 S
-20
-30
-40 -20 0 20 40 60 80 100
Ta (°C)
1.9 Input Stability (Vo) Temperature Characteristics
20

=
[¢)]

AVRO2 (mV)
=
o

5
0
40 -20 0 20 40 60 80 100
Ta (°C)
1.11 Load Stability (Vgo) Temperature Characteristics
40
_. 30
>
E
3 20
>
< 10
0

-40 -20 0 20 40 60 80 100

Ta (°C)

1.4 Output Current (Ioyy) vs. Dropout Voltage (Vy,,,) Characteristics

1.0
0.8
. Ta=85°C ~|
2’ 0.6 25°C
R
>§ 0.4 [
0.2 —
0.0
0 0.02 0.04 0.06
lout (A)
1.6 Output Current (lo,7) vs. Output Voltage (V,r) Characteristics
3.25 T 11
Ta = -40°C
3.15 25°C
S 85°C
>8 3.05 L e
T T
2.95 [ V|N = 6 V \ !
g5 L T
lup 100 1 10 m 1
Iro (A)
1.8 Output voltage (Vo) Temperature Characteristics
30 T T T T T T
20 Vin=6V, lout = 50 mA 1
S 10 Based on Vour voltage whenTa is 25°C — |
E
5 0 —
2 10 S~
< \\
20
-30
—40 -20 0 20 40 60 80 100
Ta (°C)
1.10 Input Stability (Vo) Temperature Characteristics
20

=
)]

AVour2 (MV)
[
o

[¢)]

-40 -20 0 20 40 60 80 100

Ta (°C)
1.12 Load Stability (Vgo) Temperature Characteristics
40
g 30 ”’—
= ”’
>
<10
0

-40 -20 O 20 40 60 80 100

Ta (°C)
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2. Voltage Detector
2.1 CS Voltage Detector (—Vper =3.3V)

(1) Detection voltage (-Vper,) temperature (2) Output current (I, «) characteristics
characteristics
20 30
HEEEEEEEEEEE I
T T T T T T T T T T T T T 25 | OC
10 [—Based on CS (-VpeT1) voltage when Ta is 25°C +— — Ta=25
L < Vin=3V _|
= g 20
£ 0 <
;), N _% 15
8] 0 10 5
< -10 © . / ViN=1.7V
| |
-20 0 I I
40 20 0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0
Ta(°C
( ) VDS(V)
(3) Output current (I, «) temperature characteristics
10
ERRRRRERR
< 8 VIN=VBaT =2.0V,VDs=05V | |
E
2 6
0
o 4
O
2
40 20 0 20 40 60 80 100
Ta (°C)
2.2 RESET Voltage Detector (—Vpgp, = 2.2 V)
(1) Detection voltage (-Vper,) temperature (2) Output current (Ig,\«) characteristics
characteristics
20 T T T T T T T T T 30 | | |
Based on RESET (-VpeT2) voltage
25— ° ViNn=3V —]
< 10 when Ta is 25°C ~ Ta=25"C -
E | T 20
E | E '
b o £ 15 /
0 ™ -
né_lo E 10 Vin=17V
n
w 5
ad
20
40 20 0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0
Ta(°C) VDS(V)
(3) Output current (lg,\«) temperature characteristics
10
[T TTTTTTTI
’<E?3 VIN=VBAT=2.0V, VDs =05V
X
6
E \5555_
- 4
L
0
xr 2
0

-40 -20 0 20 40 60 80 100
Ta (°C)
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2.3 PREEND Voltage Detector (—Vpgr3 =2.6 V)

(1) Detection voltage (—Vper3) temperature (2) Output current (lg,\«) characteristics
characteristics
20 T T T T T T 1T 1711 O T ]
< Based on PREEND (-Vpers) voltage 25 —Ta=25°C Vin=3V |
[= 10 when Ta is 25°C < —
o = /
& o —— £ 15
g 10 \\ % 10 / VN=17V -]
< L
w 5
o
_20 a0
-40 -20 0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0
Vbs (V)
Vos (V)
(3) Output current (I5,\«) temperature characteristics
10
2 BRERRRERR
é 8 [ TViN=Vear=2.0V,Vps=05V
Z
z 6
0 i —~
Z 4
L —
o
x 2

0
-40 -20 0 20 40 60 80 100
Ta (°C)
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3. Switch Unit

3.1 Switch Voltage (Vg,,,) Temperature Characteristics

20
HEEEEEEEEEN
O B B
< 0 Based on Vswi voltage when Ta is 25°C
2 |
= 0
3
>
< -10
-20
40 -20 0 20 40 60 80 100
Ta (°C)
3.3 Input Voltage (Vga7) VS. VBAT Switch
Resistance(Rg,) Characteristics
60 ‘ |
50 lout = 500 A
@40
z 30 N
0
o _—
20
10
0
1 2 3 4 5
Veat (V)

3.5 Vgar Switch Leakage Current (I, o) Temperature
Characteristics

%0 T T
25 Vin= 6.0V, VgaTr= oV
<20 [T
(=
<15
5
=10
5
0
-40 -20 0 20 40 60 80 100
Ta (°C)
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3.2 CS Output Inhibit Voltage (Vg,,) Temperature
Characteristics

20 T T T T T T T 1717 11
NG Based on Vsw3 voltage when Ta is 25°C |
10
< N
E o ™~
¢ =
4] _—
Z -10
-20
-40 -20 0 20 40 60 80 100
Ta (°C)

3.4 Vgat Switch Resistance (Rsyw) Temperature
Characteristics

OFTTTTTTT]

50 __VBAT =3 V, |OUT =500 }J.A
40

30
20
10

0

Rsw ()

-40 -20 0 20

Ta (°C)

40 60 80 100
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4. Consumption Current

4.1V, vs.V, Consumption Current (Igg,)

4.2 Vg1 VS. Vgar, Consumption Current (Igats)

Characteristics Characteristics
16 2.0
Ll Ta- 85°C
Ta= 85°C 25°C
12 25°C 1.5 -40°C
—~ -40°C —~
< 5 3 5
= o 1.0
{E :
4 0.5
./
0 2 4 6 8 10 12 14 16 18 0-020 iy 2s aa a6 o
Vin ) . ) .V (V). . .
BAT
4.3 Consumption Current Temperature
Characteristics
(1) ISSl (2) IBAT2
16 2.0
HEEEEE T T T 1T ]
1 1 1 | 1 1 1 T T T T T T T
. 12 ViN=6.0V, VBar=3.0V 1.5 |—Vin = open, Vear = 3.0 V
kEl < _
-~ 8 — 1.0
2 e o L~
4 — K
et o -
4T 0.5 —
—
0.0
-40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
Ta (°C) Ta (°C)
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The information described herein is subject to change without notice.

Seiko Instruments Inc. is not responsible for any problems caused by circuits or diagrams described herein
whose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific
mass-production design.

When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.
Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Seiko Instruments Inc. is strictly prohibited.

The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, or any apparatus
installed in airplanes and other vehicles, without prior written permission of Seiko Instruments Inc.

Although Seiko Instruments Inc. exerts the greatest possible effort to ensure high quality and reliability, the
failure or malfunction of semiconductor products may occur. The user of these products should therefore
give thorough consideration to safety design, including redundancy, fire-prevention measures, and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.
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