S-805 Series

VOLTAGE DETECTOR

The S-805 Series is a non-adjusting voltage detector using
a CMOS process. The detection voltage is fixed internally.
The voltage detectors are composed of a high-precision
and low power consumption standard voltage source, a
comparator, a hysteresis circuit, and an output driver.
Output forms are Nch opendrain and CMOS output, both of
which have various product line ups. Since the S-805
Series needs a typical power consumption of 1.4 pA, much
lower than other voltage monitoring ICs, battery-powered
portable equipment can have a higher capacity and a
longer service life.

Features M Applications

- Low power consumption - Baltery checker

(Vop = 1.5V: 1.4 yA typ)) - Level selector

+ Low resetting output minimum guarantee voltage

- High-stable standard voltage source built-in

(S-8051ANB, S-8051ANB-NA-X : 0.9 V typ.)  Battery backup of memories
+ Power failure detector

(0.8 V typ.) * Reset for microcomputer etc.
- Hysteresis characteristic - Store signal detector for non-
(S-8054HN, S-8054HN-CB-X: 200 mV typ.) volatile RAM

- Good temperature characteristic of detection

voltage (S-8051ANB, S-8051ANB-NA-X:
+0.13 mV/°C typ.)

» TO-92 or mini-power mold plastic packages are

available
Pin Arrangement
(1) TO-92 (2) SOT-89 mini-power mold
Top view
1 ouTt Y
2 Vpp 1 ouT

R
TUT o

Figure 1 Figure 2
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S-805 Series

M Block Diagram
(1) Nch opendrain output (2) CMOS output
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* Parasitic diode
Figure 3 Figure 4

Bl Absolute Maximum Ratings

Table 1

(Unless otherwise specified : Ta=25°C)

Item Symbo! Ratings Unit
Power supply voltage Vpp ~ Vss 12.0
Input voltage Vin Vss—0.3t0Vpp +0.3
Nch open- \Y
Output | drain output Y Vss-0.3t0 12
ouT
voltage
CMOS output Vss—0.3to Viy+0.3
Output current lout 50 mA
Power dissipation Pp 200 mw
Operating temperature Tope -20to +70 o
Storage temperature Totg -40to +125
Caution : Keep static efectricity to a minimum.
3-2 Seiko Instruments Inc.
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S-805 Series

M Selection Guide

The S-805 Series has 21 products with a detection voltage range of 1.0 Vto 5.2 V.

A selection can be made according to detection voltage range, output form and

package.
Table 2
Detection Hysteresis width Product name
voltage range W, typ) Output form SOT-89
) T0-92 (Mini-power moldy*
0.995to 1.105 0.053 Nch opendrain 5-8051ANB | S-BO51ANB-NA-X
1.095t0 1.205 0.058 Nch opendrairt 5-8051ANR | S-8051ANR-NB-X
1.795 t0 2.005 0.095 Nch apendrain — 5-8051HN-CD-X
1.995t02.205 0.105 Nch opendrain — 5-8052ANB-NE-X
1.995 to 2.205 0.105 CcMOs $S—8052ALB | .S-8052ALB-LE-X
2.195 to 2.405 0.11S CMOS S-8052ALR S-8052ALR-LF-X
2.2951t0 2.505 2.000 Nch opendrain S-8052HNM | S-8052HNM-CR-X
2.395t0 2.605 0.125 CMOS $-8052AL0 | S-8052ALO-LG-X
2.595to0 2.805 0.135 cMOS 5-8052ALY | S-8052ALY-LH-X
2.595 to 2.805 0.135 Nch opendrain — S-8052ANY-NH-X
2.795t0 3.105 0.148 CMOS S$-8053AL8B $-8053ALB-LI-X
2.895t03.105 0.150 0} 5-8053HLB _
2.8951t0 3.105 0.150 Nch opendrain S-8053HNB —_—
3.095 to 3.405 0.163 CMOS S-8053ALR $~8053ALR-LJ-X
3.395t0 3.705 0.178 Nch opendrain $-8053ANO —_
3.995t04.305 0.208 CMOSs 5-8054ALB | S-8054ALB-LM-X
4.295 to 4.605 0.223 CMOS S-8054ALR S—-BOS4ALR-LN-X
4.595 10 4.905 0.238 CMOS 5~-8054ALO | S-8054AL0-LO-X
4.89510 5.205 0.253 CMOS S-8054ALY S-8054ALY-LP-X
380t04.20 0.200 Nch opendrain S-8054HN S-80S4HN-CB-X
4.50t04.70 0.050 Nch opendrain 5-8054HNM [ 5-8054HNM-CQ-X

* Thelast part of the model name changes when it is a SOT-89 package product
S : Stick
T: Tape(T1and T2 types are available according to the direction of detectors)
Seiko Instruments Inc.
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S-805 Series

B Output Configurations

1. S-805 Series model numbering conventions

Nch open-drain
{"L" reset type)

CMOS output
{("L" reset type)

S-805 Series

"N" is the second to the
last letter of the model
number.

Ex. S-8052ANY

“L” is the second to the
last letter of the model
number.

Ex. 5-8054ALB

2. Output configurations and their implementations

Implementation Nch CMOS ("L")
With different power supplies O X
With active low reset CPUs O O
With active high reset CPUs X X
As power resets employing CR circuits O X
With voltage divider resistors to vary (-Vpgr) Q X

- Example with two power supplies

Vppt

VDDZ

v/iD

AA

YYy=

Nch

Vss

ouT

CPU

Note) Vpp1<Vpp2

3-4

- Examples with one power supply

Vbo Vpo -
oS gor] Neh }UT cPy
Vss Vss
or
Figuer 5

Qailen Inetnimants INC.
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S-805 Series

B Electrical Characteristics (Ta=25°C)
1. 5-8051 Series

The S-8051 Series (except the S-8051HN-CD) is suitable for detecting voltage when
using only a battery.

1.1 S-8051ANB, S-8051ANB-NA-X (Detection voltage: 0.995 V to 1.105 V)

Table 3 (Unless otherwise specified : Ta = 25°C)
[tem Symbol Conditions Min. | Typ. | Max. | Unit | Tet
| .
| Detection ~Voer 0995 | 1.05 | 1105 | Vv 1
voltage
Hysteresis width Vs — ~VoET — Vv 1
x0.05
Current lss Vpp = 1.5V — 1.4 3.0 pA 2
consumption
Operating Voo 09 — 5.0 \Y 1
voltage
Nch
Output current lour |Vps =05V [Vpp=095V| 0.03 | 0.25 - mA 3
Temperature D-VpeT
cl'\llaractenstlc of “ATa -20°C = Ta = 70°C — +0.13 - mV/°C -
~VDET
1.2 S-8051ANR, $-8051ANR-NB-X (Detection voltage: 1.095 V to 1.205 V)
Table 4 (Unless otherwise specified : Ta = 25°C)
ftem Symbol Conditions ' Min. | Typ. | Max. | Unit u:fjft
Detection ~Vper 1095 | 1.15 | 1205 | v 1
voltage
-Vper
is wi VHys — — vV
Hysteresis width % 0.05 1
Current
. | =1 — 14 3.0 A 2
consumption 55 Vop = 1.5V K
Operating Voo 1.0 — 5.0 \Y 1
voltage
Nch
Qutput current fout Vps = 0.5V |Vpp = 1.05V} 0.03 0.25 - mA 3
Temperature A-Vpet
characteristic of | —s— ~20°C = Ta = 70°C — +0.14 —_ mV°C _
v ATa
DET
Seiko Instruments Inc. 3-5
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S-805 Series

1.3 S-8051HN-CD-X (Detection voltage: 1.795 V to 2.005 V)

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

tem Symbol Conditions Min. | Typ. | Max. | Unit CIIfJTt
Detection Vper 1.795 1.90 | 2.005 v 1
voltage

'
. Viys . DET _ Vv
Hysteresis width « 0.05 !
Current . lss Vpp = 3.0V — 1.8 4.0 pA 2
consumption
Operating Vop 1.5 — 10.0 Vv 1
voltage
_ NCh VDD = 095\/ 0.03 025 —
Output current lour Vps = 0.5V Vpp = 1.20V| 0.23 0.50 — mA 3
Temperature A-Vper
characteristic of AT -20°C = Ta = 70°C — +0.23 — mv/°C —
-Vper
3-6 Seiko Instruments Inc.
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S-805 Series

2. 5-8052 Series

The S-8052 Series is used for resetting CMOS CPUs. Especially, the S-8052HNM / S-
8052HNM-CR are ideal for detection of backup power supply.

2.1 S-B052ANB-NE-X (Detection voltage: 1.995 V lo 2.205 V)

Table 6 (Unless otherwise specified : Ta = 25°C)
Item Symbol Conditions Min. | Typ. | Max. | Unit | Te
Detection
-V 1.995 2.10 2.205 \
voltage DET 1
Hysteresis width |  VHys el v 1
% 0.05
Current
consumption 5 Voo = 3.0 8 i
Operating Voo 1.5 — 10.0 vV 1
voltage
Nch Vpp = 0.95V| 0.03 | 0.25 —
Qutput current lout Vps = 0.5V Vpp = 1.20V| 0.23 0.50 — mA 3
Temperature A-Vpet
characteristicof | ———— -20°C £ = 70° — 0. — o —
o Na 20°C = Ta = 70°C 0.26 mv/°C

2.2 S$-8052ALB, S-8052ALB-LE-X (Detection voltage: 1.995 V to 2.205 V)

Downloaded from E|(!;C£]L|&&)Hi ngwp&glg @g%hbb@r 05T -

Table 7 {Unless otherwise specified : Ta=25°C)
Item Symbol Conditions Min. | Typ. { Max. | Unit C'Ifsltt
Detection ~VpET 1995 | 210 [ 2205 | Vv !
voltage
. v Vet

Hysteresis width HYS — %005 v 1
Current fes Vpp = 3.0V — | 18 | 40 | pa 2
consumption
Operating Voo 15 | — | 100 | v 1
voltage

Nch

Vpp = 0.95V]| 0.03 0.25 —
Vps = 0.5V |20 3
Vop = 12V | 023 | 050 | —

Qutput current lout mA

Pch

Vps = 21V |Vpp =45V | 004 [ — — 4
Temperature AN-Vpet
characteristic of | ———— -20°C < Ta = 70°C — +0.26 — mV/C —
_VDET /,\Ta

Seiko Instruments Inc. 3-7
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S-805 Series

2.3 5-8052ALR, S-8052ALR-LF-X (Detection voltage: 2.195 V to 2.405 V)

Tabie 8 (Unless otherwise specified : Ta=25°C)
item Symbol Conditions Min. | Typ. | Max. [ Unit c,:fj.tt
Detection ~VpgT 2195 | 230 | 2.405 \ 1
voltage
—Vper
is wi Viys - - v
Hysteresis width % 0.05 1
Current
. | = 3. -— 1. 4.0 A 2

consumption 5 Voo = 3.0V ® i
Operating Vbb 15 — 10.0 \% 1
voltage

Nch

Vpp = 0.95Vv]| 0.03 0.25 —
Vps = 0.5V |-20 3
Vop=12v| 023 | 050 | —

Output current louT mA

Pch

Vps =21V [Vpp =45V | 004 | — - 4
Temperature A-Vper
characteristic of | —————— -20°C £ Ta = 70°C —_ +0.28 — mv/°C -
~VpeT ATa

2.4 S-8052AL0, S-8052AL0-LG-X (Detection voltage: 2.395 V to 2.605 V)

Table 9 (Unless otherwise specified : Ta = 25°C)
ltem Symbol Conditions Min. | Typ. | Max. | Unit c.:ces.tt
Detection ~VpET 2395 | 250 | 2.605 \Y 1
voltage
H iswidth | VHYs | Voer | v :
ysteresis widtl x0.05
Current
. | Vpp = 3.0V — 1.8 40 2

consumption 5 oo = 3.0 wA
Operating Voo 1.5 - 10.0 v 1
voltage

Nch

Vpp = 0.95Vv]| 0.03 0.25 —
Vps = 0.5V |-22 3
Vpp = 1.2v | 0.23 0.50 —

Qutput current lout mA

Pch

Vps = 2.1V | Vpp =45V | 0.04 — - 4
Temperature D-VpeT
characteristic of | ———— -20°C < Ta < 70°C — +0.31 — mVv/°C -
-Voer ATa

3-8 Seiko Instruments Inc.
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l S-805 Series

2.5 S-8052ALY, S-8052ALY-LH-X (Detection voltage: 2.595 V to 2.805 V)

Table 10 {Unless otherwise specified : Ta = 25°C)
Item Symbol Conditions Min. | Typ. | Max. | Unit (:Ce::‘t
Detection ~VoET 2595 | 270 | 2805 | Vv 1
voltage
Hysteresis width | VHYS | Ve | _ v 1
x 0.05
Current lss Vpp = 3.0V — 18 | 40 | pa 2
consumption
Operating Voo 15 | — | 100 ] v 1
voltage
Nch
Vpp = 0.95Vv| 0.03 0.25 —
Vps = 0.5v |22 3
Vpp=12v| 023 | 050 | —
Output current louT mA
Pch
Vps = 21V |Vpp =45V | 004 | — — 4
Temperature DN-Vpet
characteristic of | ———— —20°C = Ta = 70°C — +0.34 —_ mv/r°C —
-VDET ATa

2.6 S-8052ANY-NH-X (Detection voltage : 2.595 V to 2.805 V)

Table 11 (Unless otherwise specified : Ta = 25°C)
Item Symbol Conditions Min. Typ. Max. Unit (ITcejltt
Detection ~VpeT 2595 | 2.70 | 2.805 v 1
voltage
-VpeT
Hysteresis width | VHYS - «0.05| v L
Current ‘ lss Vpp = 3.0V — 18 4.0 HA 2
consumption
Operating Voo 15 — 10.0 Vv 1
voltage
Nch VDD =0.95V| 0.03 0.25 — 3
Qutput current I = 0. mA
P out  {Vos =05V Iy - 120v| 023 | 050 | —
Temperature A-NpeT
characteristic of —ATa -20°C = Ta = 70°C — +0.34 — mv/rec —
-VDET
Seiko Instruments Inc. 3-9
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'S-805 Series

2.7 S-8052HNM, S-8052HNM-CR-X (Detection voltage: 2.295 V to 2.505 V)

Table 12 (Unless otherwise specified ; Ta=25°C)

ltem Symbol Conditions Min. Typ. Max. Unit c.:cej.tt
Detection —VpET 2295 | 240 | 2505 | V 1
voltage
Release voltage | +Voer 4300 | 4.400 | 4500 | Vv 1
Current lss Vpp = 6.0V —_ 26 6.0 pA 2
consumption )
Operating Vobp 1.5 — 10.0 v 1
voltage

Nch Vpp = 0.95V| 0.03 0.25 —
Output current lout Vps = 0.5V Vpp = 1.20V| 0.23 0.50 —_— mA 3
Temperature A-VpeT
characteristic of T ATa -20°C = Ta = 70°C — $0.33 — mv/°C —
Vet
3-10 Seiko Instruments Inc.
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S-805 Series

3. §5-8053 Series

The S-8053 Series is suitable for detecting voltage when using three batteries or for
resetting CMOS CPUs.

3.1 S-8053ALB, S-8053ALB-LI-X (Detection voltage: 2.795 V to 3.105 V)

Table 13 {Unless otherwise specified : Ta = 25°C)
ltem Symbol Conditions Min. | Typ. | Max. | Unit ch:ft
Detection ~Vper 2795 | 295 | 3105 v 1
voltage
Hysteresis width Vs — ~Voer — v 1
x 0.05
Current
consumption s Voo = 4.5V 2.2 K
Operating Voo 16 | — | 100 | v 1
voltage
Nch
Vpp = 1.2V | 0.03 0.50 —_
Vps = 0.5V |22 3
Vpp =24V | 160 | 3.70 —
Output current lout mA
Pch
Vps =21V Vpp = 4.5V 0.04 — — 4
Temperature A-Vpet
characteristic of | ———— -20°C = Ta < 70°C — +037| — mveC —
_VDET ATB
Seiko Instruments Inc. 3-1n
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S-805 Series

3.2 5-8053HLB (Detection voltage: 2.895 V to 3.105 V)

Table 14 (Unless otherwise specified : Ta = 25°C)
ftem Symbol Conditions Min. | Typ. | Max. | Unit ﬂ:fj}t
Detection
-V . . 1
voltoge DET 2.895 | 3.00 | 3.105 v 1
Hysteresis width Vhys — ~VoEr — \ 1
x 0.05
Current
| = — 5.0 A 2
consumption s Voo = 4.5V 2.2 K
Operating Voo 16 | — {100 v 1
voltage
Nch
Vpp = 1.2V | 0.23 0.50 —
Vps = 0.5v [ PP 3
Vpp =24V | 160 | 3.70 —
Qutput current louT mA
Pch
Vps = 2.1V | Vpp = 4.5V | 0.04 — — 4
Temperature JANE Y
characteristicof | ———1  _30°C = Ta = 70°C — (t038| — [mvec| —
—Vpet ATa
3.3 S-8053HNB (Detection voitage: 2.895 V to 3.105 V)
Table 15 {Unless otherwise specified : Ta = 25°C)
ltem Symbol Conditions Min. | Typ. | Max. | Unit c:cej:‘t
Detection ~VpET 2895 | 300 {3.105{ V 1
voltage
Hysteresis width Vs — ~Voer — \' 1
x 0.05
Current lgs Vpp = 4.5V — 22 5.0 pA 2
consumption
Operating Vb 1.6 — 10.0 \' 1
voltage
Nch Vpp = 1.2V | 0.23 0.50 —
Output current lout Vps = 0.5V Vpp = 2.4V | 1.60 3.70 — mA 3
Temperature DNVt
cf\}aractenstnc of VX -20°C £ Ta = 70°C — ¥037| — | mvrc -
~Vper
3-12 Seiko Instruments Inc.
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S-805 Series

3.4 S-8053ALR, S-8053ALR-LJ-X (Detection voltage: 3.095 V to 3.405 V)

Table 16 (Unless otherwise specified : Ta = 25°C)
ltem Symbol Conditions Min. | Typ. | Max Unit U:fjltt
Detection
-V 5 . . \Y
voltage DET 309 3.25 | 3.405 1
Hysteresiswidth | VHys | Voer | v 1
y % 0.05
Current
. I = 4, — . 5.0 A 2
consumption 55 Vop =45V 2.2 B
Operating Voo 16 . 10.0 y ,
voitage
Nc¢h
Vpp = 1.2V | 0.23 0.50 _
Vps = 0.5V |20 3
Vpop =24V | 160 | 3.70 —
Output current louT mA
Pch
Vps = 21V |Vpp =45v | 0.04 — — 4
Temperature A-Vpet
characteristic of | ———— 220°C = Ta = 70°C _ +0.41 . MV/eC _
_VDET ATa -

3.5 S-8053ANO (Detection voltage: 3.395 V to 3.705 V)

Table 17 (Unless otherwise specified : Ta=25°C)

Item Symbol Conditions Min. | Typ. | Max. | Unit | e
Detection ~VpeT 3395 | 355 [3705 | vV 1
voltage

Vet
is wi Viys — — v
Hysteresis width %005 1
Current _ lss Vop = 4.5V — 2.2 50 HA 2
consumption
Operating Vop 1.6 - 10.0 v [
voltage
Output current loutr |Vps =05V Vpp = 2.4V | 1.60 3.70 — mA }
Temperature O-VpeT
characteristic of X7 ~20°C £ Ta = 70°C — 044 | — mv/°C —
-VpeT
Seiko Instruments Inc. 3-13
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S-805 Series

4. S-8054 Series
The $-8054 Series is suitable for 5-V power monitor or resetting GPUs.
4.1 S-8054ALB, S-8054ALB-LM-X (Deteclion voltage: 3.995 V to 4.305 V)

Table 18 (Unless otherwise specified : Ta = 25°C)

Test

item Symbol Conditians Min. | Typ. | Max. | Unit | 1et
il ~Voer 3995 [ 415 | 4305 | vV 1
voltage
Hysteresis width [ VHYs [ Veer ] v 1
’ x0.05
Current |SS Vop = 6.0V —_ 2.6 6.0 pA 2

consumption

Operating Voo 16 | — | 100 | v 1
voltage
Vpp = 1.2V | 0.23 0.50 _—

Nch

Vps = 0.5V Vop =24V | 160 | 3.70 - 3
Output current lout Vpp = 3.6V | 3.18 7.00 — mA

Pch

Vps = 2.1V {Vop =80V | 100 | — — 4
Temperature A—Vpet
characteristicof | ———— —20°C £ Ta = 70°C . +0.52 — mv/°C —
-VDET ATa -

4.2 S-8054ALR, S-8054ALR-LN-X (Detection voltage: 4.295 V to 4.605 V)

Table 19 (Unless otherwise specified : Ta = 25°C)
item Symbol Conditions Min. | Typ. | Max. | Unit (Jf;l‘t
Detection ~VpeT 4295 | 445 | 4605 | v 1
voltage
is wi v —Vper
Hysteresis width HYS — <0o0s| — v 1
Current
. { = — . 6.0 A 2
consumption 5 Voo = 60V 2.6 ¥
Operating Vop 16 | — | 100 | v 1
voltage
Vpp = 1.2V | 023 | 050 | —

Neh Vpp = 24V

Vs = 0.5V | VoD = 160 | 370 | — 3
Qutput current lout Vpp=3.6V | 318 7.00 — mA

Pch

Vps = 2.1V Vpp = 8.0V 1.00 — — 4
Temperature DA-VpeT
characteristicof | ————— —20°C £ Ta < 70°C — +056 | — mV/°C —
~Vper A\Ta o

3-14 Seiko Instruments Inc.
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S-805 Series

4.3 S-8054AL0, S-8054ALO-LO-X (Detection voltage: 4.595 V to 4.905 V)

Table 20 {Unless otherwise specified : Ta = 25°C)
Item Symbol Conditions Min. | Typ. | Max. | Unit | Test
Detection
-V . . .
voltage DET 4.595 4.75 4905 V 1
-V
Hysteresis width Vs — OD(EJT'-'. — Vv 1
x 0.
Current
. | = — .
consumption 533 Vpp = 6.0V 26 6.0 RA 2
Operating Voo 16 | — |10 | v 1
voltage
Vpp = 1.2V | 0.23 0.50 -

Nch
Qutput current lout Vpp =36V} 3.18 7.00 — mA

Pch

VDS =21V VDD =80V 1.00 — — 4
Temperature A-Vper
characteristicof | ———— -20°C = Ta = 70°C — 1059 — mv/°C —_—
=VpeT NATa -

4.4 S-8054ALY, S-8054ALY-LP-X (Detection voltage: 4.895 V to 5.205 V)

Table 21 {Unless otherwise specified : Ta = 25°C)
Item Symbol Conditions Min. | Typ. | Max. | Unit C'If;‘t
Detection ~Vper 4895 | 505 | 5205 | Vv 1
voltage
. Vv -Voer
Hysteresis width HYS — %0 05 — v 1
Current
. i Vpp = 6.0V -_ 26 6.0 A 2
consumption 55 oo = 6.0 H
Operating Voo 16 | — | 100 ] v 1
voltage
Vpp = 12V | 0.23 | 0.50 _

Neh Voo = 2.4V

Vps = 0.5V oD = <. 1.60 3.70 — 3
Output current lout Vpp = 3.6V | 3.18 7.00 — mA

Pch

Vps = 2.1V Vpp = 80V 1.00 — — 4
Temperature N—VpgT
characteristicof | — —20°C = Ta = 70°C — +0.63 — mv/°eC —
-VpRET ATa -

DE
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S-805 Series

4.5 S-8054HN, S-8054HN-CB-X (Detection voltage: 3.80 V to 4.20 V)

Table 22 (Unless otherwise specified : Ta = 25°C)
Item Symbol Conditions Min. | Typ. | Max. | Unit c:s:ft
Detection ~Voper 380 | 400 | 420 | v 1
voltage
-V
Hysteresis width VHys — x OD;; — vV 1
Current lss Vop = 6.0V — | 26 | 60 | pa 2
consumption
Operating Vob 1.6 — 10.0 Vv 1
voltage
B Vpp = 1.2V | 023 | 050 | —
Nch
Output current lour  [vps = 0.5V Vpp =24V | 160 | 3.70 — mA 3
Vpp = 3.6V | 3.18 | 700 | —
Temperature A-VpeT
characteristicof | ———— -20°C = Ta £ 70°C — +0.5 — mv/°C —
Vet ATa

4.6 S-8054HNM, S-8054HNM-CQ-X (Detection voltage: 4.50 V1o 4.70 V)

Table 23 (Unless otherwise specified : Ta = 25°C)

Item Symbol Conditions Min. | Typ. | Max. | Unit m:fsltt
Detection ~Vper 4.50 4.60 4.70 Y 1
voltage
Hysteresis width |  VHvs — 0.05 | 0.10 Vv 1
Current lss Vpp = 6.0V — 2.6 6.0 PA 2
consumption
Operating Vpp 16 — 10.0 Vv 1
voltage

Nch Vpp = 1.2V | 0.23 0.50 —
Output current fout Vps = 0.5V Vpp = 24V | 1.60 3.70 — mA 3
Temperature D-VpeT
characteristic of | ———— -20°C = Ta = 70°C — +0.57 — mv/°C —
v NTa
-VDET
3-16 Seiko Instruments Inc.
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.S—805 Series

B Test Circuit

(1) (2) Iss
! ®
Vob Vob
R*
oo | s | o s905 | our
T Series CRT T Series :
Vs Vss

"R is unnecessary for CMOS output products.

(3) (4)
Vpo Vpp
/
L S-805 S$-805
/ C\D Series Series ouT
Vss Vss
Figure 6 Test circuit
B Dimensions
(1) TO-92 (2) SOT-89 (mini-power mold)
52max
. - 45%0.2 - 15402
16+02 e
Mark side 48~52 Y
A
I I 2502 40404
16~23
0 6 max B \
—osmax ) [ |
‘O 8 max 0.8min { i
1:3*01 ! 044005
3.035~055 || 0420.1> -
gl i A 13 0min
E_v_ P S—
1.26~1.40 04 ;
T 25 -<i>(16+02
|
X i
o 42 45\ 1 i
" T —tY 02
2 5max ! (© 4) : T
1
() and () areavailable Figure 7 Dimensions Unit: mm
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S-805 Series

W Taping

1. Tape specifications

T1 and T2 types are available wilh the tape in the direction of electrode when pulled out.

40401 pr5% 07
20+00 _ S
@4}4}%4}%-@4%@@7&%
] Ll d:
+ J + [ + + J L TE R
o ! - ! A !y “ =)
\y v |
5.1%0.1 80101 03+0.05 >Hwe
oI JCJuc_Jg "
T1type T2 type
20069 6 6e 65
Unit: mm
— Feed direction Figure 8 — Feed direction
2. Reel specifications
1 reel has 1000 detectors.
Disk
Axis
P\."
o g & &
:[co o |3
————— —f -+ 1@ o
"+
A
' ‘ 2t0'5J| ||L2¢0.5
Figure 9 14% 93 Unit: mm
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M Magazine Dimensions
1 stick has 25 detectors.

1782101 5201
- 3 —
:‘\ //‘_\
I S Ry S ey
o B Bt ol iint Satnbedeie it ly ol bt -
\——&as 35 35 35 3311\—/
\, PartA Counting mark {every five units) Part8
335+00735+007 35+007 354007 35+007 335%007
05 145401 05
28 28
‘ ¥ -3 Yy
25 1 1 1 1 ] A
3 1 ] ] 3 3.25+01 '
i , . ¥y 414007 .
i L PR ¥ i
) T A 100t01 '
19116 " Y 27+007
S l"L'r-T_'r-f—r‘rJ“ ¥
0s ] - 05
ﬁ LI L1 L) _T_ J
I \ 0 S
1 * 26401 A
. 28 3.15 13852007 1 4540 1 28
] - > = + -
i “Part A" magnified “Part B” magnified
Unit : mm
Figure 10
M Markings
(1) TO-92 (2) Mini-power mold
CIII : !
:8|:0::5||4| |
LedbaodbadL_J -—=1 [ Sl |
O R e ol
: AL LR, t---1 ---!
L_dLodL_JdL_J [ i | ==
r"l[r"'lr—*“"} | {—J 1 'lm !
ol
Lyd L JdL_JL_J
|
O—0
DO Model No. @ Model No.(abbreviation)
@ Thelast digit of the year @ LotNo.
@ Lot No.
Figure 11 S-8054ALR marking example
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’ S-805 Series

B Technical Terms

1. Detection voltage (-Vpgr)

Detection voltage -Vpet is the voltage at which the detector’s output goes active. The
output goes low on detection. This detection voltage varies slightly among products of
the same type. The variation of voltages between the specified minimum [(-VDET)MIN.]
and maximum [(-Vper)max.] values is called the detection voltage range. (See Figure
12.)

2. Release voltage (+ VpeT)

Release voltage + Vper is the voltage at which a product’'s output returns (is “released”)
to high. The value of this vollage for any single unit lies in a range determined from the
value of that product’'s detection voltage (see Figure 13.):

(-VpeT) X 1.02=(+ VpgT)= (-VpeT) x1.08.

When calcutating the overall release voltage range for S-805 Series products, care must
be taken to consider the variation in the series’ detection voltage values. The minimum
and maximum values for release voltage [(+Vpgr)min. and (+ Vper)max.] must be
determined using (-Vpet)min. and (-Vper)max.:

(+ VpeT)min. = [(-VpeT)min.] X 1.02;
(+ VpeT)max. = [(-VpgT)max.] X 1.08.

Voo
Vop Release voitage /
Detection voltage ™~

{+ Vper)max
(-Vper)max '/ d Release voltage range
Vor) \ 1 Detection valtage range (+ Vpgr)min :
~Vper)min. T :

out ouT

Figure 12 Figure 13

3-20 Qail~ I=~yments Inc.
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S-805 Series

3. Hysteresis width (Vhys)

Hysteresis width is the voitage difference between a device's detection voltage and its
release voltage (see Figure 17. Vhys=B—A). By giving a device hysteresis, erroneous
toggling of the output due to noise at the input is avoided.

4. Through-type current

Through-type current refers to the instantaneous current flow which occurs at the
moment a voltage detector output toggles. This current is quite large in devices with
CMOS configured outputs, and also occurs to some extent in Nch open-drain configured
devices. (See current consumption characteristics.)

5. Oscillation

In applications where a resistor is connected to the voltage detector input {Figure 14 and
15), the through-type current generated when the output goes from low to high (release)
causes a voltage drop equal to [through-type currentj X [input resistance] across the
resistor. When the input voltage resultantly drops below the detection voltage -VpeT, the
output voltage returns to its low level. In this state, the through-type current -- and its
resuitant voltage drop -- have disappeared, and the output goes back from low to high.
Again, a through-type current is generated, a voltage drop appears, and the process
repeats. Oscillation refers to this unstable condition.

- Power resel mis-implementation - Mis-implementation with input
voltage divider

Vo o5 9 /> Voo o AN

R (CMOS

{CMOS output) output)
O OUT & o QUT

c 7

Vss okl * AV Vss O
Figure 14 Figure 15
Seiko Instruments Inc. 3-21
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S-805 Series

B Operation

1.Basic operation

(1) When power supply voltage Vpp is greater than the release voltage + Vpgr, the Nch
transistor is OFF and the Pch transistor ON, causing Vpp (high) to appear at the
output. With the Nch transistor of Figure 16 (a) off, the comparator input voltage is
(RB + RC)/(RA + RB + RC) X Vpp.

(2) When power supply voilage Vpp qoes below + Vpet, the output continues 1o maintain
the power supply voltage level, as long as Vpp remains above the detection voltage -
Vper. When Vpp does fall betow -Vpet (A in Figure 17), the Nch transistor goes ON,
the Pch transistor goes OFF, and Vgg appears at the output. With the Nch transistor
of Figure 16 (a) ON, the comparator input voltage is RB/(RA + RB) x Vpp.

(3) When Vpp falls below the minimum operating voltage, the output becomes undefined.
However, output will revert o Vpp if a pull-up has been employed.

(4) Vss will again be output when Vpp rises above the minimum operating voltage. Vgg
will continue to be output even when Vpp surpasses -Vpet, as long as it does not
exceed the release voltage + VpeT.

(5) When Vpp rises above +Vpget (B in Figure 17), the Nch transistor goes OFF, the Pch
transistor goes ON, and Vpp appears at the output.

Vpo

M@ @ @ i

1. I : Voo
@ Hysteresuk\_ : ;‘—;/nelease voltage( + Vpey)
o width Detection voltage(-Vpey)
2 RA Vhvs) 3 :  Minimum operating
+ 7" —woltage
o E Vs
Comparator
<l output
3 RB
-V
REF ¢ a) ouT
:I: RC '7
VSS * P g -
arasitic diode
Vss
Figure 16 Figure 17
3-22 Seiko Instruments Inc.
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2. Reference voltage circuit
The $-805 Series has 0.8 V typical reference voltage
circuit as -Vrer (a high-stable reference voltage
source) .

Features: - Low power consumption
- Good temperature characleristic

Voo
3. Comparator
The comparator drives a differential amplifier with a
current consumption of only 0.5pA as shown in 1
Figure 18. Vour
. . Vin O Vi
Features: - Good relation characteristic
O=, —O
- Wide operaling voltage range
- Low oftset voltage
Bias >>—
w] Vss

‘ Figure 18 Comparator

4, Other characteristics
(1) Temperature characteristic of deteclion voltage
Because of the excellent temperature characteristic of the reference voltage circuit,
the temperature characteristics of the detection voltage are expressed by the
following formula in the range of -20°G to 70°C.

-V
DET _ » (:0.1)mVFC  typ.
-VRer

*~VRer is 0.7 V min,, 0.8 V typ., 0.9 V max.

(2) Temperalure characteristic of release voltage

-V +V
IRETTTHYS o (£0.1) mVrC
-VRer
Seiko Instruments Inc. 3-23
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B Characteristics

1. Detection voltage (VpeT) - Temperature (Ta)
1.1 S-8053ALR, S-8053ALR-LN-X

3.6
—’-"//R’el_e—;e
35 voltage
V) 34

-

Detection
voltage
32+
L
T ] | 1 ] |
-25 0 25 50 75
Ta(°C)
1.2 S5-8054HN, S-8054HN-CB-X
4.1 |
Release
voltage
4.0

V)

39 - ——

Detection
voltage
I ] l I | ]
-25 0 25 50 75
Ta (°C)

3-24 Seiko Instruments Inc.
Downloaded from Elcodis.com €l ectronmmpgw!hg a&hﬁ%r 000 E}' bb 139 -


http://elcodis.com/parts/6447477/S8054.html

S-805 Series

Downloaded from Elcodis.com

2. Nch transistor current (ex. S-8053ALR, $-8053ALR-LJ-X)

2.1 Vpp-lour

Vps=0.5V

lout
(mA)
5.0

40—

30—

1.0

Vpp (V)

2.2 Vps-lout (Vpp parameter)

20.0 |-
fout
{mA)
Vpp=3.0V
15.0 oo
Vpp = 2.5V
10.0 oo
5.0
L 1 |
0 1.0 2.0 3.0
Vps (V)

Seiko Instruments Inc.
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3. Pch transistor current (ex. S-8053ALR, S-8053ALR-LJ-X)

3.1 Vpg-lout

10.0 |-

8.0
I
(1%% 6.0

4.0

2.0

3-26 Seiko Instruments Inc.
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4. Gurrent consumption (lgg) - Input voltage (Vi) (ex. S-8053ALR, S-8053ALR-LJ-X)
in the detection vollage and lhe release voltage, a through type current flows for a
moment by inverting the level shift internalily.

1100.0 -

s 1000.0 |

(nA)

900.0

50

:::::::===?(==----—-—--°‘
{

I | | | | |
2.0 4.0 6.0 8.0 10.0 12.0

VintV)

Broken line:
Current consumption characteristics when power supply voltage is less than 12 V.
Where through type voltage flows is a detection voltage.

Continuous line:
Current consumplion characleristics when power supply vollage rises. Where

through type voltage flows is a release voltage.

Seiko Instruments Inc. 3-27
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5. Dynamic response
*tp (L—H) is decided by load resistance and load capacitance.

RL=100 k&2 y
uLII ‘_) JIHII ,
10
tp
[ms]
4
/f
1
"H" _) MLH
- }/ »Z
" pd
L~
AT __/
107! 2
10 103 1072 1071
CL (uF)
6. Minimum operating voltage
4.0 |
Vour RL=100kQ
V)
A
3.0
2.0
1.0
0 1.0 20 3.0 4.0
Vpp (V)
3-28 Seiko Instruments Inc.
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7. Measuring circuits

(1) Detection voltage (2) Nch transistor current
\Y2
Voo *R(100 k) oo
VDDl 5-805 &_YDD 5-805
/" (\/) Series ouT CRT \ (V) Series
V% V%
(3) Pch transistor current (4) Current consumption
' — ®
Voo ~ VoD
Voo 7 5-805 (V) 1 5-805 ouT
T Series o ]-VDD Series | ©
Vss ouT Vss
(5) Dynamic response characteristics (8) Minimum operating voltage

Voo *R

Voo (100 kQ)
100 kQ | 5805 | oyt
$-805xN |9 CRT =7V _--; (\D Series
@ Series Do Vour

uTt
PG cL Vss
Vss

Input pulse --5V
AR

Vss

*R is unnecessary for CMOS output products.

Figure 19 Measuring circuits
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I_S-805 Series

M Application Circuit Examples

1. Reset circuits of microcomputers
If the power supply voltage to a microcomputer falls below the specified level, unspecitied
operation may be performed or the contents of the memory register may be lost. When
power supply voltage returns to normal, the microcomputer may need to be initialized
before normal operations can be done.
Reset circuits protect microcomputers, in the event of current being momentarily switched

off or lowered.
With the $-805 Series, the reset circuits shown in Figures 20 to 22 can be easily

constructed.
VD‘ Vbp2
a o)
Vob
—0
Micro-
Micro- computer
computer
l Vss Vss
& < b -0
With dissimilar power, Vpp, > Vpp,
{Nch opendrain output products only)
Figure 20 Figure 21
VoD
. 2 <
Micro-
computer
1
@ -
Figure 22
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2. Power-on reset circuit
The Nch opendrain output products of the S-805 Series can construct a power-on reset
circuit. Following is an example.

Voo o—g————1 '
Ré Di

o QUT

c 7T {Nch opendrain
- products)
Vss © -
Vbp ouT
(V) (V)
t(s) t(s)
Figure 23

. 5-V power line monitoring circuit
When driving 1G with 5-V power line, the minimum operating voltage is generally
guaranteed at 4.5 V. Using the 5-8054HNM, the monitoring circuil, which resets between
4.5 V and 4.7 V and releases between 4.6 V and 4.8 V, is easily composed.

5V * 9 * Vin o— 78L0S & g
Power line

R Di

Vin $-8054
A O OUT HNM QO OUT
c 7
VSS O hd VSS o 4
Figure 24 Figure 25
Seiko Instruments Inc. 3-3
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S-805 Series

4, Ghange of detection voltage
in Nch opendrain output products of the S-805 Series, detection voltage can be changed
with resistance dividers or diodes as shown in Figures 26 and 27. In Figure 26,
hysteresis width is also changed.

Vpp © 4
DD Vpp © _
RA Vi
Vin Vv
o OUT f2 out
+ .
RG /T Y (Nchopendrain (Nch opendrain
- products) products)
Vgs © L
s Vgs O &
Detection voltage = -B-éﬁ%BB— - —VpeT
Detection voltage = V¢ + Vi + — Vet
Hysteresis width = _B-AT!%& - =Viys

The hysteresis width will be a little wider
than the value of the formula above by
through current if RA and RB is larger.

Figure 27

Figure 26

5. Malfunction analysis

Figure 28 shows a circuit example for analysing malfunctions by monitoring power supply

voltage or whimsical noise.

: 4 0

Power line

SD LED

Figure 28

3-32 Seiko Instruments Inc.
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6. Battery backup of memories
Figure 29 shows a circuit example of battery backup for maintaining the memory contents
if power is turned off or falls suddenly. During battery backup (when main power is off or
main voltage is low), power is supplied from battery to RAM and control decoder by diode
Dio, and the 5-805 Series makes the enable input of chip select decoder to “0”. At that

time, all outputs of the chip select decoder become “1” so that all RAMs are in the non-
access state.

VDD e, H 4 . 4
= Vpp Voo Voo
Vin = Vop RAM RAM RAM
7; Yy Cs7 — Cse TR — Csg
G GND GND GND
Yo
GND
N/
Figure 29

7. Charge moniloring circuit
Figure 30 shows a charge monitoring circuit for protection against battery deterioration by
an overcharge. When the power supply voitage is higher than the set detection voltage,
Tr turns ON and dump current is bypassed to Tr. Therefore the battery cannot be
overcharged.

i o H - N o
Y o Y
Solar Batt.
battery ! I Load
T [
Figure 30
Seiko Instruments inc. 3-33
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8. Level selector
Figure 31 shows a logic level selector.

Vv
v VpeTt
. ouT 4 , y
805XXN | -l
2 K 3+ i :
VpeTi 2~ i |
]
P ! , | :
! |
! \
s- | !
805XXN : :
1
\ i
Vv
VpeT2 oD
Vss —
Figure 31
B Notes

In CMOS output products of the S-805 Series, high through current flows when
detecting or releasing. If high impedance is connected to inputoscillation may be
caused by the through current when lowering the voltage during releasing.

In TO-92 products, since there are projection and resin burr on roots of lead
terminals formed at Tiebar-cut, do not solder on them.

- When designing for mass production using an application circuit described here,
keep the deviation of components and temperature charactleristic.

Seiko Instruments Inc. cannot take any responsibility for the patents on the circuits

described here.
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