ELM76xxxxxxxxC CMOS Voltage detector with delay function

https://www.elm-tech.com

mGeneral description

ELM76xxxxxxxxC is CMOS voltage detector IC with delay function; external capacitor is unnecessary
for the delay time circuit. There are 4 types of delay time selection of ELM76 series: Typ.50ms, Typ.150m:s,
Typ.250ms, Typ.500ms, and ELM76 series can also be made as semi-custom ICs within the range of 30ms
to 500ms by 10ms step. There are two output styles of ELM76 series: N-ch open-drain and CMOS output. In
addition, two output logic modes are available; RESET and RESET. The output level is high for RESET mode
and low for RESET mode when VDD is lower than detection voltage. The standard detection voltages are 1.6V,
2.5V, 2.7V, 3.0V, 4.0V and 5.5V and ELM76 series can also be made as semi-custom ICs within 1.6 to 5.5V by
0.1V step.

mFeatures

* Detection voltage range : 1.6V to 5.5V (by 0.1V)

* Low current consumption : Typ.0.4pA(Vdd=VdetN+1V)

 Accuracy of detection voltage 1 £2.0%

* Delay time after Vdd recovery : Typ.50ms, Typ.150ms, Typ.250ms, Typ.500ms
» Hysteresis voltage : Typ.VdetNx1.04(Top=25°C)

 Package : SOT-23, SOT-25, SC-70-5(SOT-353)
mApplication

* Reset for microcomputers

* Voltage power shortage detectors
» Switch of back-up power source
* Battery checkers

mMaximum absolute ratings

Parameter Symbol Limit Unit
Power supply voltage Vdd Vss-0.3 to 8.0 \Y
Output voltage Vout Vss-0.3 to Vdd+0.3 \Y
Output current lout 100 mA
250 (SOT-23)
Power dissipation Pd 300 (SOT-25) mW
150 (SC-70-5)(SOT-353)
Operating temperature Top -40 to +85 °C
Storage temperature Tstg -55 to +125 °C
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

mSelection guide
ELM76xxxxxxxxC-X

Symbol
e.g. :
4 b Detection voltage 16: VdetN=1.6V, 25: VdetN=2.5V
’ 8¢ 7. VdetN=2.7V, 30: VdetN=3.0V
40: VdetN=4.0V, 55: VdetN=5.5V
L: RESET output mode
¢ Output mode H: RESET output mode
C : CMOS output
d Output form N : N-ch open-drain output ELM76 X X X X X X X X
. 05: Typ.50ms, 15: Typ.150ms ™I TP T
e f Delay time 1, 5. 130 250ms, 50: Typ.500ms abcdefgh
Packace B : SOT-23, SOT-25
& £ C : SC-70-5(SOT-353)
. . 1 :typel
h Pin coilﬁgeuratlon 2 - type2
yp 3 :type3
1 Product version  |C
j Taping direction |S, N: Refer to PKG file
mPin configuration
SC-70-5(TOP VIEW)
s[4
o
m @ @ Pin N Pin name Pin name
o (76xxxxxxC1C) | (76xxx3xxB3C)
SOT-25(TOP VIEW) 1 NC NC
2 VDD NC
[5] [4] 3 NC VSs
4 OUT ouT
5 VSS VDD
o
2] 3
SOT-23(TOP VIEW)
m . Pin name
Pin No. (76xxxxxxB1C) | (76xxxxxxB2C)
1 ouT VSS
PY 2 VSS OuUT
m m 3 VDD VDD
1 AN
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ELM76xxxxxxxxC CMOS Voltage detector with delay function
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mTiming chart

RESET output logic

vdd

VdetP_\

VdetN

Vhys

Vopmin
Vss

Vout _

—

Vss —
Tdelay2 Tdelay1

mBlock diagram

CMOS output for RESET output logic

VDDJ) L 4

) OUT

VSS(|> *

N-ch open-drain output for RESET output logic

RESET output logic
Vvdd 4\ _
VdetP b
VdetN Vhys
Vopmin
Vss
Vout
Vss J T
Tdelay2 Tdelay 1

CMOS output for RESET output logic

VDDJ) A 4

b ) out

VSS(|> *

N-ch open-drain output for RESET output logic

VDD VDD
) OUT ) OUT
vss(]> ° Vss(]> ®
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

mElectrical characteristics
VdetN=1.6V(ELM7616xxxxxxC)

https://www.elm-tech.com

Vss=0V, Top=25°C

Parameter Symbol Condition Min. Typ. | Max. | Unit | Note
Detection voltage VdetN 1.568 | 1.600 | 1.632 \Y 2
Hysteresis width Vhys \ige(gl; zge&f \x/ge(?; A" 2
Current consumption Iss Vdd=2.6V 0.4 1.8 HA 1
Power voltage Vdd 0.9 6.0 \Y 2

Vdd=0.9V, Vds=0.3V 0.2 1.7
RESET output current | 1°"™N Vdd=1.0V, Vds=03V 10 | 3.1 mA | 3-(1)
IoutP  |Vdd=3.0V, Vds=0.4V 0.5 1.1 mA | 3-(2)
IoutN |Vdd=3.0V, Vds=0.4V 15.0 30.0 mA | 3-(1)
RESET output curernt ToutP  [Vdd=1.5V, Vds=0.4V 01 | 03 mA | 3-Q)
. Tdelayl |Vdd=1.0V — 3.0V 40 50 60 ms
Delay time(50ms) Tdelay2 |Vdd=3.0V — 1.0V 10 us 4
. Tdelayl [Vdd=1.0V — 3.0V 120 150 180 ms
Delay time(150ms) Tdelay2 |Vdd=3.0V — 1.0V 10 us 4
. Tdelayl [Vdd=1.0V — 3.0V 200 250 300 ms
Delay time(250ms) Tdelay2 |Vdd=3.0V — 1.0V 10 us 4
. Tdelayl [Vdd=1.0V — 3.0V 400 500 600 ms
Delay time(300ms) Tdelay? [Vdd=3.0V — 1.0V 10 s |
Temperature AVdetN me o o
characteristic of VdetN ATop Top=-40°C to +85°C 30 ppm/°C
* Note: Test circuit No., IoutP is applied only for CMOS output products.
VdetN=2.5V(ELM7625xxxxxx(C) Vss=0V, Top=25°C

Parameter Symbol Condition Min. | Typ. | Max. | Unit | Note

Detection voltage VdetN 2.450 | 2.500 | 2.550 \Y 2
S VdetN | VdetN | VdetN
Hysteresis width Vhys %0.02 | x0.04 | x0.08 \Y 2
Current consumption Iss |Vdd=3.5V 0.4 1.8 pA 1
Power voltage Vdd 0.9 6.0 \Y 2
Vdd=0.9V, Vds=0.3V 0.2 1.7
RESET output current | 1°"™N  Vdd=1.0V, Vds=03V 10 | 31 mA | 3-(1)
IoutP  |Vdd=3.0V, Vds=0.4V 0.5 1.1 mA | 3-(2)
IoutN |Vdd=3.0V, Vds=0.4V 15.0 30.0 mA | 3-(1)

RESET output curernt == 0 5K/ 44=1.5V, Vds=0.4V 01 | 03 mA | 3-Q)

. Tdelayl [Vdd=1.0V — 3.0V 40 50 60 ms
Delay time(50ms) Tdelay?2 [Vdd=3.0V — 1.0V 10 o

. Tdelayl [Vdd=1.0V — 3.0V 120 150 180 ms
Delay time(150ms) Tdelay?2 [Vdd=3.0V — 1.0V 10 o

. Tdelayl [Vdd=1.0V — 3.0V 200 250 300 ms
Delay time(250ms) Tdelay2 |Vdd=3.0V — 1.0V 10 us 4

. Tdelayl [Vdd=1.0V — 3.0V 400 500 600 ms
Delay time(500ms) Tdelay2 |Vdd=3.0V — 1.0V 10 us 4
Temperature AVdetN PP o o
characteristic of VdetN ATop Top=-40°C to +85°C 30 ppm/°C
* Note: Test circuit No., ToutP is applied only for CMOS output products.
1 AN
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

VdetN=2.7V(ELM7627xxxxxxC)

https://www.elm-tech.com

Vss=0V, Top=25°C

Parameter Symbol Condition Min. Typ. | Max. | Unit | Note
Detection voltage VdetN 2.646 | 2.700 | 2.754 \% 2
P VdetN | VdetN | VdetN
Hysteresis width Vhys %0.02 | x0.04 | x0.08 \Y 2
Current consumption Iss Vdd=3.7V 0.4 1.8 LA 1
Power voltage Vdd 0.9 6.0 \Y 2
Vdd=0.9V, Vds=0.3V 0.2 1.7
RESET output current | O™ [Vdd=1.0v, Vds=0.3V 10 | 31 mA | 3-(1)
loutP  |Vdd=4.5V, Vds=0.4V 0.8 1.5 mA | 3-(2)
IoutN |[Vdd=4.5V, Vds=0.4V 20.0 40.0 mA | 3-(1)
RESET output curernt ToutP  [Vdd=1.5V, Vds=0.4V 01 | 03 mA | 3-Q)
. Tdelayl [Vdd=1.0V — 4.5V 40 50 60 ms
Delay time(50ms) Tdelay2 [Vdd=4.5V — 1.0V 10 s |2
. Tdelayl [Vdd=1.0V — 4.5V 120 150 180 ms
Delay time(150ms) Tdelay?2 [Vdd=4.5V — 1.0V 10 e
. Tdelayl [Vdd=1.0V — 4.5V 200 250 300 ms
Delay time(250ms) Tdelay?2 [Vdd=4.5V — 1.0V 10 e
. Tdelayl |Vdd=1.0V — 4.5V 400 500 600 ms
Delay time(500ms) Tdelay2 |Vdd=4.5V — 1.0V 10 us 4
Temperature AVdetN P o o
characteristic of VdetN ATop Top=-40°C to +85°C 30 ppm/°C
* Note: Test circuit No., loutP is applied only for CMOS output products.
VdetN=3.0V(ELM7630xxxxxxC Vss=0V, Top=25°C
Parameter Symbol Condition Min. Typ. | Max. | Unit | Note
Detection voltage VdetN 2.940 | 3.000 | 3.060 \Y 2
P VdetN | VdetN | VdetN
Hysteresis width Vhys %0.02 | x0.04 | x0.08 \Y 2
Current consumption Iss Vdd=4.0V 0.4 1.8 pA 1
Power voltage Vdd 0.9 6.0 \Y 2
Vdd=0.9V, Vds=0.3V 0.2 1.7
RESET output current loutN 5 4d=1.0v, Vds=0.3V 10 | 3.1 mA | 3-(D)
IoutP  |Vdd=4.5V, Vds=0.4V 0.8 1.5 mA | 3-(2)
IoutN [Vdd=4.5V, Vds=0.4V 20.0 40.0 mA | 3-(1)
RESET output curernt ToutP |Vdd=1.5V, Vds=0.4V 0.1 | 03 mA_ | 3-2)
. Tdelayl |Vdd=1.0V — 4.5V 40 50 60 ms
Delay time(50ms) Tdelay2 [Vdd=45V — 1.0V 10 o
. Tdelayl [Vdd=1.0V — 4.5V 120 150 180 ms
Delay time(150ms) Tdelay2 |Vdd=4.5V — 1.0V 10 s |2
. Tdelayl [Vdd=1.0V — 4.5V 200 250 300 ms
Delay time(230ms) Tdelay2 [Vdd=4.5V — 1.0V 10 s |2
. Tdelayl [Vdd=1.0V — 4.5V 400 500 600 ms
Delay time(500ms) Tdelay?2 [Vdd=45V — 1.0V 10 o
Temperature AVdetN P o o
characteristic of VdetN ATop Top=-40°C to +85°C 30 ppm/°C
% Note: Test circuit No., IoutP is applied only for CMOS output products.
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

VdetN=4.0V(ELM7640xxxxxxC)
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Vss=0V, Top=25°C

Parameter Symbol Condition Min. | Typ. | Max. | Unit | Note
Detection voltage VdetN 3.920 | 4.000 | 4.080 \ 2
P VdetN | VdetN | VdetN
Hysteresis width Vhys %0.02 | x0.04 | x0.08 \Y 2
Current consumption Iss Vdd=5.0V 0.4 1.8 LA 1
Power voltage Vdd 0.9 6.0 \Y 2
Vdd=0.9V, Vds=0.3V 0.2 1.7
RESET output current | O™ [Vdd=1.0v, Vds=0.3V 10 | 31 mA | 3-(1)
loutP  |Vdd=4.5V, Vds=0.4V 0.8 1.5 mA | 3-(2)
IoutN |[Vdd=4.5V, Vds=0.4V 20.0 40.0 mA | 3-(1)
RESET output curernt ToutP  [Vdd=1.5V, Vds=0.4V 01 | 03 mA | 3-Q)
. Tdelayl [Vdd=1.0V — 4.5V 40 50 60 ms
Delay time(50ms) Tdelay2 [Vdd=4.5V — 1.0V 10 s |2
. Tdelayl [Vdd=1.0V — 4.5V 120 150 180 ms
Delay time(150ms) Tdelay?2 [Vdd=4.5V — 1.0V 10 e
. Tdelayl [Vdd=1.0V — 4.5V 200 250 300 ms
Delay time(250ms) Tdelay?2 [Vdd=4.5V — 1.0V 10 e
. Tdelayl |Vdd=1.0V — 4.5V 400 500 600 ms
Delay time(500ms) Tdelay2 |Vdd=4.5V — 1.0V 10 us 4
Temperature AVdetN P o o
characteristic of VdetN ATop Top=-40°C to +85°C 30 ppm/°C
* Note: Test circuit No., loutP is applied only for CMOS output products.
VdetN=5.5V(ELM7655xxxxxxC Vss=0V, Top=25°C
Parameter Symbol Condition Min. Typ. | Max. | Unit | Note
Detection voltage VdetN 5.390 | 5.500 | 5.610 \Y 2
P VdetN | VdetN | VdetN
Hysteresis width Vhys %0.02 | x0.04 | x0.08 \Y 2
Current consumption Iss Vdd=6.0V 0.4 1.8 pA 1
Power voltage Vdd 0.9 6.0 \Y 2
Vdd=0.9V, Vds=0.3V 0.2 1.7
RESET output current loutN 5 4d=1.0v, Vds=0.3V 10 | 3.1 mA | 3-(D)
IoutP  [Vdd=6.0V, Vds=0.4V 1.0 1.7 mA | 3-(2)
IoutN |Vdd=6.0V, Vds=0.4V 25.0 50.0 mA | 3-(1)
RESET output curernt ToutP |Vdd=1.5V, Vds=0.4V 0.1 | 03 mA_ | 3-2)
) Tdelayl [Vdd=1.0V — 6.0V 40 50 60 ms
Delay time(50ms) Tdelay2 [Vdd=6.0V — 1.0V 10 o
. Tdelayl [Vdd=1.0V — 6.0V 120 150 180 ms
Delay time(150ms) Tdelay2 [Vdd=6.0V — 1.0V 10 s |2
. Tdelayl [Vdd=1.0V — 6.0V 200 250 300 ms
Delay time(230ms) Tdelay2 [Vdd=6.0V — 1.0V 10 s |2
. Tdelayl [Vdd=1.0V — 6.0V 400 500 600 ms
Delay time(500ms) Tdelay?2 [Vdd=6.0V — 1.0V 10 o
Temperature AVdetN P o o
characteristic of VdetN ATop Top=-40°C to +85°C 30 ppm/°C
% Note: Test circuit No., IoutP is applied only for CMOS output products.
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

mTest circuits

1) Current consumption

vad

n
&

VDD

ELM76xxxxxxxxC

UL OPEN

VSS

3)-(1) Output current (N-ch)

2) Detection voltage

https://www.elm-tech.com

vdd]

?
IVDD
— CV) S RYE — LeldA)
VSS
o o

* Pull up circuit is necessary for N-ch output only.
* R=100kQ(R=2MQ for Vdd min measurement)

3)-(2) Output current (P-ch)

¢ . .
o () o O
vdd Vds Vdd Vds
—___ CV) ELM76xxxxxxxxC OouT ____ ____ CV) ELM 76000000 C OuT ____
Vss 0 = e
@ @ o
4) Delay time
1 ! 3.0V,4.5V or 6.0V
VDD R*
6*9 (V) ELM76xxxxxxxxC ouT
VSS Lov
Vss
& &
* Pull up circuit is necessary for N-ch output only. + Input pulse
* R=100kQ
1 AN
[ A M) Rewls
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ELM76xxxxxxxxC CMOS Voltage detector with delay function
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mMarking
* SOT-23, SOT-25 package
SOT-23 a,b : “Reset logic” and “Output type” and “Pin config” and
|_| “Detection voltage range”
Mark Reset logic | Output type | Pin config Dete:;;g; \(I{)}l)tage
. abcd 57 1 1.6103.0
58 3.1t05.5
L L 59 CMOS 5 1.6103.0
S5A L 3.1t05.5
5B o | 1.6103.0
SOT-25 5C 3.1t05.5
N-ch
5D ) 1.6 t0 3.0
I_I I_I S5E 3.1t05.5
SF 1 1.6 t0 3.0
abcd 5G CMOS 3.1t05.5
o SH ) 1.6 t0 3.0
I_I I_I I_I 3] Hich 3.1t05.5
5K 8 | 1.6 10 3.0
SL 3.1t05.5
5M N-ch 5 1.6 10 3.0
SN 3.1t05.5
5F 1.6t0 3.0
5G Lo CMOS 3.1t05.5
SH v Nech 1.6 10 3.0
5] 3 3.1t05.5
SK 1.6 t0 3.0
5L Hich CMOS 3.1t05.5
5M 8 Nech 1.6103.0
5N 3.1t05.5
¢ : “Detection voltage”
Detection voltage Detection voltage Detection voltage
Mark Mark Mark
V) V) ™
1 - 3.1 A - 4.1 L 2.1 5.1
2 - 3.2 B - 4.2 M 2.2 5.2
3 - 33 C - 4.3 N 2.3 5.3
4 - 3.4 D - 4.4 P 2.4 5.4
5 - 3.5 E - 4.5 Q 2.5 5.5
6 - 3.6 F 1.6 4.6 R 2.6 -
7 - 3.7 G 1.7 4.7 S 2.7 -
8 - 3.8 H 1.8 4.8 T 2.8 -
9 - 3.9 J 1.9 4.9 U 2.9 -
0 - 4.0 K 2.0 5.0 \Y 3.0 -
d : Assembly lot No.
Mark
0to9and Ato Z (I, O, X excepted)
1 AN
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

SC-70-5

» SC-70-5 package

a : “Reset logic” and “Output type” and “Detection voltage range”

https://www.elm-tech.com

a b c

Detection voltage

AREmE

=1 AN

Mark Reset logic Output type range (V)
0 1.6t0 3.0
n . CMOS 311055
B ow N.ch 1.6 t0 3.0
C - 3.1t05.5
D CMOS 1.6 to 3.0
E Hioh 3.1t05.5
F g Nech 1.6t0 3.0
G 3.1t05.5

b : “Detection voltage”

Mark Detection voltage (V) Mark Detection voltage (V)
1 - 3.1 F 1.6 4.6
2 - 3.2 G 1.7 4.7
3 - 3.3 H 1.8 4.8
4 - 3.4 J 1.9 4.9
5 - 3.5 K 2.0 5.0
6 - 3.6 L 2.1 5.1
7 - 3.7 M 2.2 5.2
8 - 3.8 N 2.3 5.3
9 - 3.9 P 24 5.4
0 - 4.0 Q 2.5 5.5
A - 4.1 R 2.6 -
B - 4.2 S 2.7 -
C - 4.3 T 2.8 -
D - 4.4 U 2.9 -
E - 4.5 \% 3.0 -

¢ : Assembly lot No.

Mark

0to9and Ato Z (I, O, X excepted)

Rev.1.5
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ELM76xxxxxxxxC CMOS Voltage detector with delay function
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mCurrent consumption characteristics

* VdetN=1.6V(ELM7616xxxxxxC) * VdetN=2.5V(ELM7625xxxxxxC)
Iss-Vdd Iss-Vdd
1.0 1.0
0.8 i/// 0.8
+85°C/
206 — 2 06 1350t
fa : -
= 0.4 / +25C _— = 0.4 /' .
//,/ —”_,k,——”" :::?/ +25°C ]
[/~ ] -a0cC ,j::: f”——:P———
0.2 02 140
— |
0 0
o 1 2 3 4 5 6 o 1 2 3 4 5 6
vdd (V) vdd (V)
* VdetN=2.7V(ELM7627xxxxxxC) * VdetN=3.0V(ELM7630xxxxxxC)
Iss-Vdd Iss-Vdd
1.0 0.8
0.8 06 P
. +85°C|_~ —
:‘:\ 0.6 H+85°C 2 L
S L |_— = 0.4 /
%  _— 2 s
0.4 —”’! — ”,,fJ +25
,C:::”C—’T%”’—’—— 0.2 ';::://’J 40°C
0.2 — 40T —
— |
0 0
o 1 2 3 4 5 6 o 1 2 3 4 5 6
Vdd (V) Vdd (V)
* VdetN=4.0V(ELM7640xxxxxxC) * VdetN=5.5V(ELM7655xxxxxxC)
Iss-Vdd Iss-Vdd
0.7 0.6
0.6 0.5
P\QS 04 f
< ] —] < +85°C
= o " CJK =03 //A//
2 0.3 — f-+25C— Z
0.2 l;//‘l/j/ 0.2 // /ﬁj
o //K// -40°C . //——// _400(:
0 0
o 1 2 3 4 5 6 o 1 2 3 4 5 6
Vdd (V) Vdd (V)
1 AN
[(ENERA A Rev.1.5
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ELM76xxxxxxxxC CMOS Voltage detector with delay function
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mDetection voltage characteristics

* VdetN=1.6V(ELM7616xxxxxxC) * VdetN=2.5V(ELM7625xxxxxxC)
Vdet-Top Vdet-Top
1.72 2.68
170 2.66
| L 2.64 =
1.68 VdetP/ — 2.62 VdetP /,4/’
—~1.66 e —~ 2.60 =l
1 Z 5 sgpaT]
g 1.64 g 2'56
16 gy
VdetN
1.60 252 VdetN
2.50
1.58 58
1.56 2.46
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Top (‘C) Top (‘C)

* VdetN=2.7V(ELM7627xxxxxxC) VdetN=3.0V(ELM7630xxxxxxC)

Vdet-Top Vdet-Top
2.90 3.20
/—
2.85 = 3.15 VdetP =
VdetP | | LT | i
L ]
L—] 1
S 2.80 — £3.10
Z =0 1A Z
o] D
o o
> 2.75 > 3.05
VdetN
2.70 Vdet 3.00
2.65 2.95
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Top (‘C) Top (C)
* VdetN=4.0V(ELM7640xxxxxxC) * VdetN=5.5V(ELM7655xxxxxxC)
Vdet-Top Vdet-Top
425 5.85
| 5.80 -
420 VdetP | 1= VdetP | |17
| 5.75
— //
415 L
= z T
5 4.10 B 5.65
s s
5.60
4.05
VdetN 553
4.00 VdetN
5.50
3.95 5.45
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Top (‘C) Top (‘C)
=1 AN
L]
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ELM76xxxxxxxxC CMOS Voltage detector with delay function
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mN-ch output current characteristics

e ELM76xxLxxxxxC

IoutN-Vds / IoutN-Top
50 Vdd=1.0V, Top=25°C 3.0 Vdd=1.0V, Vds=0.3V
40 2.5
< 30 ] %
% % 1.5
220 / E
1.0
1.0 / 0.5
0 0
0 0.2 0.4 0.6 0.8 1 -40 20 0 20 40 60 80
Vds (V) Top (‘C)
IoutN-Vds IoutN-Top
60 Top=25C 25 Vds=0.4V
50 L—
A Vad=2sv) | 20 ~l__| Vdd=2.5V
// T —~
< 40 < ,/\\\ \\\\‘
g g 15~ ~ S
~ — ~ Vdd=2.0V T
Z 30 — ot =2,
= /' 7 |vad=2.0v s b
= V4 . = —
S " 24 2 10 Vdd=1.5V -
/4
0 /) Vdd=1.5V 5
0 ‘ 0
0 0.5 1 1.5 2 2.5 -40  -20 0 20 40 60 80
Vds (V) Top (C)
 ELM76xxHxxxxxC
ToutN-Vds ' IoutN-Top
200 Top=25C 2% Vds=0.4V
Vdd=6.0V 24 AN
160 = I\
= N\ Vdd=6.0v
< Vdd=4.5V < 2y N =
g 120 — g =\
S~ / ~ / T~ N
Z A Z 20 Vdd=4.5V] Tr~L N
E // - s |/ || O\
o 80 / Vdd=3.0V- o 4 \\
- Y A o8 \
Vdd=3.0V| ~ N
V/
40—
/ 16
0 14
0 1.0 20 3.0 40 50 6.0 -40  -20 0 20 40 60 80
Vds (V) Top (‘C)
=1 AN
L]
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ELM76xxxxxxxxC CMOS Voltage detector with delay function
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mP-ch output current characteristics

e ELM76xxLxxxxxC

ToutP-Vds ToutP-Top
20.0 Top=25C 20 Vds=0.4V
16.0 Vdd=6.0V 1.6
-
~ | —_ —~—
élz 0 P < | oL | Vdd-6.0V
7 =) — |
- i Vdd=4.5V - i |
~ g 4 ~ —] Vdd=4.5V
El pdP s Ei CT———
S 8.0 % 2 038 Vdd=3.0V
Yl
/| |vdd=3.0v
4.0 /5 0.4
//
0 0
0 1.0 20 30 40 50 6.0 -40  -20 0 20 40 60 80
Vds (V) Top (‘C)
» ELM76xxHxxxxxC
IoutP-Vds IoutP-Top
3.0 Top=25"C 12 Vds=0.4V
L] 1.0
/ ‘—\\
/ Vdd=2.5V |
~ 20 ~ 0.8 =
- 7 = Vdd=2.5V
g / H
o= Vdd=2.0V & 06 —— e
§ / // 5 Vdd=2.0V.
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

https://www.elm-tech.com

mDelay time characteristics (Tdelay1)

* VdetN=1.6V, VdetN=2.5V (delay time : 250ms)
Tdelayl-Top

Tdelayl-SUPPLY VOLTAGE
Vdd=1V—>SUPPLY VOLTAGE

350 Vdd=1V—3V 350
300 300 e A
g N g
— N~ — +25°C
20 = R
3 i -] +85C
= =
200 200
150 150
40 20 0 20 40 60 80 10 20 30 40 50 60
Top (C) SUPPLY VOLTAGE (V)

* VdetN=2.7V, VdetN=3.0V, VdetN=4.0V (delay time : 250ms)
Tdelay1-SUPPLY VOLTAGE
Vdd=1V—SUPPLY VOLTAGE

Tdelay1-Top
350 Vdd=1V—4.5V 350
300 300 40C
RN 2
g N g
=250 e~ =250 250
g g +85°C
= =
200 200
150 150
40 20 0 20 40 60 80 4.0 45 5.0 55 6.0
Top (C) SUPPLY VOLTAGE (V)
* VdetN=5.5V (delay time : 250ms)
Tdelay1-Top Tdelayl-SUPPLY VOLTAGE
350 Vdd=1V—6.0V 350 Vdd=1V—SUPPLY VOLTAGE
300 300 40C
2 N 2
™
E ~ £
~ ™~ — +25°C
2250 — 2250 ;
s s +85°C
= =
200 200
150 150
40 20 0 20 40 60 80 55 56 57 58 59 60
Top (‘C) SUPPLY VOLTAGE (V)
1 AN
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

https://www.elm-tech.com

mDelay time characteristics (Tdelay2)

* VdetN=1.6V (ELM7616xxxxxxC)

Tdelay2-VddH Tdelay2-VddL
100 Vdd=VddH—1V 3000 Vdd=VdetN+500mV—VddL
7 \
30 2500
~~ ~ TOp:—40°C —~
z - % 2000 = o
= 60 =
([ N
> > 1500 \
S 40 Top=+25C——— 3 \ Top=+25C
= ] & 1000 \
- o
20 ] | Top=+85°C \&/TOP—H% C
0 0
1.5 2.0 2.5 3.0 3.5 40 45 50 5.5 6.0 1 10 100 1000
VddH (V) VddL (mV)
* VdetN=2.5V (ELM7625xxxxxxC)
Tdelay2-VddH Tdelay2-VddL
100 Vdd=VddH—1V 3000 Vdd=VdetN+500mV—VddL
,/
%0 | 2500
Top=+85C
—_ ///Top:-40°C = 2000 o=t
2 7 2
= 60 v
a N
2 2 1500
© © .
g 40 Top=+25°C E \ Top=+25"C
1000 Top=-40C
[ [ —
20 —= Top=+85C 500
Q
25 3.0 35 40 45 50 55 6.0 1 10 100 1000
VddH (V) VddL (mV)
* VdetN=2.7V (ELM7627xxxxxxC)
Tdelay2-VddH Tdelay2-VddL
120 Vdd=VddH—1V 3000 Vdd=VdetN+500mV—VddL
—
100 ] ] 2500
—
= Top=-40"C
::’_i; 80 \%2000
c\n a
2 60 2 1500
ﬁ § Top=+85C
40 Top=+25"C 1000 [Top=+25C
" j 500 s Top=-40C
X
0 | 0
25 30 35 40 45 50 55 6.0 1 10 100 1000
VddH (V) VddL (mV)
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ELM76xxxxxxxxC CMOS Voltage detector with delay function

https://www.elm-tech.com

* VdetN=3.0V (ELM7630xxxxxxC)

Tdelay2-VddH
Vdd=VddH—1V

120
L
100 ]
- Top=-40"C
?; 80
Y
= 60
©
3
40 10pT+25°C
T
20 TopT+85°C

0
30 35 40 45 50 55 6.0
VddH (V)

* VdetN=4.0V (ELM7640xxxxxxC)
Tdelay2-VddH

Tdelay2-VddL
Vdd=VdetN+500mV—VddL

3000

2500
é 2000
= 500
= 1500
—é \\\ Top=+85C

1000 [Top=+25C
500 \@C/ fop=—40C
N
o x
1 10 100 1000
VddL (mV)

Tdelay2-VddL
Vdd=VdetN+500mV—VddL

120 Vdd=VddH—1V 5000
/
100 —— Top—+85°C
Top=-40"C 4000 \\
= = 3000
o ([
& 60 &
) 3 2000 Top=+25C
= 40 ) =
lopT+25 C
T Top=-40"C
JE B— 1000 X
20 Top=+85°C \
‘\
0 0 \—;
4.0 4.5 5.0 5.5 6.0 1 10 100 1000
VddH (V) VddL (mV)
* VdetN=5.5V (ELM7655xxxxxxC)
Tdelay2-VddH Tdelay2-VddL
120 Vdd=VddH—1V 5000 Vdd=VdetN+500mV—VddL
100 4000 \ .
. Top 40 _ \\Top=—40 C
wn) w
= = 3000 \\\ Top=+25°C
5N B
§ S 2000
40 . =
Top=+25'C Top=+85°C
1000
20 T
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