ELM75xxxxxC CMOS Small package voltage detector

mGeneral description

ELM75xxxxxC is CMOS voltage detector provides lower current consumption-Typ.0.4pA(Vdd=VdetN+1V)
and high accuracy (+2.0%) of detection voltage. It consists of very low-power-consumption reference voltage
source, hysteresis comparator, output driver and detection voltage setting resistor. The output is positive logic;
therefore, the output becomes low level when Vdd is lower than detection voltage. There are two output styles
of ELM75 series: N-ch opendrain and CMOS output. The standard detection voltages are 1.1V, 2.2V, 2.4V, 2.7V.
3.0V and 4.0V; ELM7S5 series can also be made as semi-custom IC within the range of 0.9 to 5.5V by 0.1V step.

mFeatures
* Detection voltage range :0.9Vto 5.5V (by 0.1V)
* Low current consumption : Typ.0.4pA(Vdd=VdetN+1V)

» Accuracy of detection voltage : +2.0%
* Low temperature coefficient : Typ.+100ppm/°C
 Package : SOT-89, SOT-23, SC-70-5(SOT-353), SC-82AB(SOT-343)

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 \%
N-ch :Vss-0.3 to +8.0
Output voltage Vout CMOS : Vss-0.3 to Vdd+0.3 v
Output current Tout 100 mA
500 (SOT-89)
C 250 (SOT-23)
Power dissipation Pd 150 (SC-70-5)(SOT-353) mW
150 (SC-82AB)(SOT-343)
Operationg temperature Top -40 to +85 °C
Storage temperature Tstg -55to +125 °C
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ELM75xxxxxC CMOS Small package voltage detector

mSelection guide
ELM75xxxxxC-x

Symbol
e.g.:
4 b Detection voltage 11: VdetN=1.1V, 22: VdetN=2.2V
’ 24: VdetN=2.4V, 27:VdetN=2.7V
30: VdetN=3.0V, 40: VdetN=4.0V
. Output form C: CMOS output EIM75x x x x x C-X
N: N-ch open-drain output 1 I A O )
A: SOT-89 abcdef g
d Package B: SOT-23
C: SC-70-5(SOT-353), SC-82AB(SOT-343)
1: Typel
o Pin configuration |2: Type2(ELM75xxxC2C only)
type 3: Type3(ELM75xxxC3C only)
4: Type4(ELM75xxxC4C only)
f Product version |C
g Taping direction |S, N: Refer to PKG file
mPin configuration
SOT-89(TOP VIEW) SOT-23(TOP VIEW)
. Pin name 3 . Pin name
Pin No. s AIC) Pin No. e xB1C)
1 ouT 1 OouT
2 VDD 2 VSS
3 VSS 3 VDD
HEE
SC-70-5(TOP VIEW) TN Pin name
m m " | (75xxxC1C) | (75xxxC2C) | (75xxxC3C)
1 NC ouT NC
2 VDD NC VDD
3 NC VDD NC
m |£| Iil 4 ouT NC VSS
5 VSS VSS OUT
SC-82AB(TOP VIEW)
m m . Pin name
P No. I xCa0)
1 ouT
2 VDD
ORE ; NC
4 VSS
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ELM75xxxxxC CMOS Small package voltage detector

mStandard circuit

N-ch Open drain output CMOS Output
VDD 100k VDD
— ELM75xxNxxC OUT - ELM75xxCxxC OUT |—p

VSS VSS

mBlock diagram
N-ch Open drain output CMOS Output
VDD VDD(ID ’
s =
i i >OUT
vsscl> ¢ o VSS(|> ¢ o
mTiming chart
vdd
Vdet:\
VdetN Vhys
Vopmin
Vss —
Vout _\
Vss — LN /
{PHL {PLH
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ELM75xxxxxC CMOS Small package voltage detector

mElectrical characteristics

VdetN=1.1V(ELM7511xxxC) Top=25°C
Parameter Symbol Condition Min. Typ. Max. Unit | Note*
Detection voltage VdetN 1.078 | 1.100 | 1.122 \Y 2
Hysteresis width Vhys Vg.e(‘;lglx VS%IIX VS%I;X A% 2
Current consumption Iss |Vdd=2.1V 0.4 1.8 LA 1
Power voltage Vdd 0.8 6.0 \Y 2
IoutN1 [Vdd=0.8V, Vds=0.4V 0.01 0.50 mA | 3(1)
Output current IoutN2 [Vdd=1.0V, Vds=0.4V 0.50 2.70
loutP* |Vdd=1.5V, Vds=0.4V 0.10 0.30 mA | 3-(2)
Delay time tPLH |Vdd=0.8V to 1.5V 20 s 4
tPHL |Vdd=1.5V to 0.8V 60
Temperature AVdetN o o o
chargcteristic of VdetN | ATop Top=-40°C to +85°C =100 ppm/°C
* Note: test circuit No., IoutP is applied only for CMOS output products.
VdetN=2.2V(ELM7522xxxC) Top=25°C
Parameter Symbol Condition Min. Typ. Max. Unit | Note*
Detection voltage VdetN 2.156 | 2.200 | 2.244 \Y 2
Hysteresis width Vhys VS%I;X VS%I;X VS%I;X VvV 2
Current consumption Iss |Vdd=3.2V 0.4 1.8 HA 1
Power voltage Vdd 0.8 6.0 \Y 2
IoutN1 [Vdd=0.8V, Vds=0.4V 0.01 0.50 mA | 3-(1)
Output current IoutN2 [Vdd=1.0V, Vds=0.4V 0.50 2.70
IoutP* |[Vdd=3.0V, Vds=0.4V 0.60 1.20 mA | 3-(2)
Delay time tPLH |Vdd=0.8V to 3.0V 60 s 4
tPHL |Vdd=3.0V to 0.8V 150
Temperature AVdetN o o o
charscteristic of VdetN ATop Top=-40°C to +85°C +100 ppm/°C
* Note: test circuit No., loutP is applied only for CMOS output products.
VdetN=2.4V(ELM7524xxxC) Top=25°C
Parameter Symbol Condition Min. Typ. Max. Unit | Note*
Detection voltage VdetN 2.352 | 2.400 | 2.448 \Y 2
Hysteresis width Vhys Vg.e(‘;glx Vg'e(‘glglx VS%I;X A" 2
Current consumption Iss |Vdd=3.4V 0.4 1.8 HA 1
Power voltage Vdd 0.8 6.0 \Y 2
IoutN1 [Vdd=0.8V, Vds=0.4V 0.01 0.50 mA | 3-(1)
Output current IoutN2 [Vdd=1.0V, Vds=0.4V 0.50 2.70
IoutP* |Vdd=3.0V, Vds=0.4V 0.60 1.20 mA | 3-(2)
Delay time tPLH |Vdd=0.8V to 3.0V 60 s 4
tPHL |Vdd=3.0V to 0.8V 150
Temperature AVdetN o o o
chargcteristic of VdetN | ATop Top=-40°C to +85°C +100 ppm/°C
* Note: test circuit No., loutP is applied only for CMOS output products.
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ELM75xxxxxC CMOS Small package voltage detector

VdetN=2.7V(ELM7527xxxC) Top=25°C
Parameter Symbol Condition Min. Typ. Max. Unit | Note*
Detection voltage VdetN 2.646 | 2.700 | 2.754 \Y 2
Hysteresis width Vhys Vg.e(‘;lglx Vg%lglx VS%I;X A% 2
Current consumption Iss |Vdd=3.7V 0.4 1.8 LA 1
Power voltage Vdd 0.8 6.0 \Y 2
IoutN1 [Vdd=0.8V, Vds=0.4V 0.01 0.50 mA | 3(1)
Output current IoutN2 [Vdd=1.0V, Vds=0.4V 0.50 2.70
ToutP* |Vdd=4.5V, Vds=0.4V 0.80 1.60 mA | 3-(2)
Delay time tPLH |Vdd=0.8V to 4.5V 70 s 4
tPHL |Vdd=4.5V to 0.8V 150
Temperature AVdetN o o o
chargcteristic of VdetN | ATop Top=-40°C to +85°C +100 ppm/*C
* Note: test circuit No., loutP is applied only for CMOS output products.
VdetN=3.0V(ELM7530xxxC) Top=25°C
Parameter Symbol Condition Min. Typ. Max. Unit | Note*
Detection voltage VdetN 2.940 | 3.000 | 3.060 A% 2
Hysteresis width Vhys VS%I;X Vg.eglglx VS%I;X A% 2
Current consumption Iss |Vdd=4.0V 0.4 1.8 LA 1
Power voltage Vdd 0.8 6.0 \% 2
IoutN1 [Vdd=0.8V, Vds=0.4V 0.01 0.50
Output current ToutN2 |Vdd=1.0V, Vds=0.4V 0.50 | 2.70 mA | 3-(1)
loutP* |Vdd=4.5V, Vds=0.4V 0.80 1.60 mA | 3-(2)
Delay time tPLH |Vdd=0.8V to 4.5V 70 s 4
tPHL |Vdd=4.5V to 0.8V 150
Temperature AVdetN o o o
chargcteristic of VdetN ATop Top=-40°C to +85°C 100 ppm/°C
* Note: test circuit No., loutP is applied only for CMOS output products.
VdetN=4.0V(ELM7540xxxC) Top=25°C
Parameter Symbol Condition Min. Typ. Max. Unit |Note*
Detection voltage VdetN 3.920 | 4.000 | 4.080 \Y 2
Hysteresis width Vhys VS%I;X Vg.e(‘glglx Vg‘e(glglx Vv 2
Current consumption Iss |Vdd=5.0V 0.4 1.8 HA 1
Power voltage Vdd 0.8 6.0 \Y 2
IoutN1 [Vdd=0.8V, Vds=0.4V 0.01 0.50 mA | 3(1)
Output current IoutN2 [Vdd=1.0V, Vds=0.4V 0.50 2.70
IoutP* |(Vdd=4.5V, Vds=0.4V 0.80 1.60 mA | 3-(2)
Delay time tPLH |Vdd=0.8V to 4.5V 70 s 4
tPHL [Vdd=4.5V to 0.8V 150
Temperature AVdetN o o o
chargcteristic of VdetN ATop Top=-40°C to +85°C +100 ppm/°C
* Note: test circuit No., IoutP is applied only for CMOS output products.
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ELM75xxxxxC CMOS Small package voltage detector

mTest circuits

1) Current consumption

(A)
\_/
VDD
vd|
ELM CH—
_ T5XXXXX OUT
VSS

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

2) Detection voltage

©
I

* Pull up circuit is necessary for N-ch output only.
* R=100kQ(R=1MQ for Vdd min measurement.)

AA
\AJ
=
*

VDD

Vdd | ouT 3V

ELM75xxxxxC

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

® ®
VDD e LDD a
vdd Vds vdd Vds
_ <V> ELM75xxxxxC OuT _ ____ CV) ELM75xxxxxC ouT —__—
~ @ = O
1 .
4) Delay time
* 1.5V or 3.0V or 4.5V or 6.0V
VDD IMQ
3V
q@ <V> ELM75xxxxxC ouT _
VSS
0.8V
¢ ¢ Vss
* Pull up circuit is necessary for N-ch output only. ** [nput pulse
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ELM75xxxxxC CMOS Small package voltage detector

mMarking

SOT-89

SOT-89 package

: Represents the integer of the detection voltage.

Ininl

a b

SOT-23

abcd
[ ]

~1 AN
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Symbol VdetN Symbol VdetN
Y 0.xV 7 3.xV
9 1.xV 8 4.V
6 2%V X 5%V
: Represents the decimal point of the detection voltage.
Symbol VdetN Symbol VdetN
0 *.0V 5 *5V
1 * 1V 6 *.6V
2 * 2V 7 * TV
3 *3V 8 * .8V
4 %4V 9 * OV
: Represents the assembly lot number.
Symbol Output form
A to Z repeated (I, O, X excepted) N-ch
0 to 9 repeated CMOS
: Represents the assembly lot number.
Symbol Output form
0 to 9 repeated N-ch
A to Z repeated (I, O, X excepted) CMOS
SOT-23 package
: Represents the integer of the detection voltage.
Symbol VdetN Symbol VdetN
Y 0.xV 8 3.xV
0 1.xV 9 4.5V
7 2.xV X 5%V
: Represents the decimal point of the detection voltage.
Symbol VdetN Symbol VdetN
0 *.0V 5 *.5V
1 * 1V 6 *.6V
2 * 2V 7 * 7V
3 *.3V 8 *.8V
4 * 4V 9 * 9V
: Represents the assembly lot number.
Symbol Output form
A to Z repeated (I, O, X excepted) N-ch
0 to 9 repeated CMOS
: Represents the assembly lot number.
Symbol Output form
0 to 9 repeated N-ch
A to Z repeated (I, O, X excepted) CMOS
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ELM75xxxxxC CMOS Small package voltage detector

* SC-70-5, SC-82AB package

SC-70-5 a : Represents the detection voltage
Symbol VdetN Symbol VdetN
|_| |_| 0 0.9V M 3.3V
a b c 2 1.0V N 3.4V
. 6 1.1V P 3.5V
|_| |_| |_| 9 1.2V Q 3.6V
* 1.3V R 3.7V
Y 1.4V S 3.8V
Z 1.5V T 3.9V
SC-82AB 1 1.6V U 4.0V
|—| |—| + 1.7V # 4.1V
3 1.8V 5 4.2V
a b c 4 1.9V % 4.3V
o \% 2.0V = 4.4V
L] | | W 2.1V 7 4.5V
A 2.2V . 4.6V
B 2.3V + 4.7V
C 2.4V - 4.8V
D 2.5V > 4.9V
E 2.6V 8 5.0V
F 2.7V ? 5.1V
G 2.8V ¥ 5.2V
H 2.9V < 53V
J 3.0V / 5.4V
K 3.1V X 5.5V
L 3.2V
b : Represents the assembly lot number.
Symbol Output form
A to Z repeated (I, O, X excepted) N-ch
0 to 9 repeated CMOS
c : Represents the assembly lot number.
Symbol Output form
0 to 9 repeated N-ch
A to Z repeated (I, O, X excepted) CMOS
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ELM75xxxxxC CMOS Small package voltage detector

mCurrent consumption characteristics

- ELM7511xxC - ELM7522xxC
Iss- Vdd Iss-Vdd
1.0 1.0
0.8 0.8
B8y CT =" +85°C
2 06 — 2 06 L
3 '/ 125°C =2 // +25.°C |
Z 04 L 204 —
/W/ — "1 ,/’
— fmm" o
02 ( 4— e 02l A—1—] 40C
I[A [ A—T
0 y 0
0 1.0 20 30 40 50 6.0 0 10 20 30 40 50 60
vdd (V) vdd (V)
« ELM7524xxC « ELM7527xxC
Iss-Vdd Iss-Vdd
1.0 1.0
0.8 0.8
4|-85°C_ +85°C
= 0.6 = 06 e
i /,r [ i =
= +25°CH = — +25°CT
— T O/ — —
02l — A0C 02 — o]
[ 4—T [ A—T
0 0
0 1.0 20 30 40 50 6.0 0 10 20 30 40 50 60
vdd (V) vdd (V)
+ ELM7530xxC + ELM7540xxC
Iss-Vdd Iss-Vdd
1.0 1.0
0.8 0.8
~ 06 +85°C ~ 06 +85°C
é / Eal 3 ‘!/
= o +25°C @ 04 +25°C
= . — — 5 //
/ ,4/
— —
02 AL —r—1 -40°CH 02 /,{ — 40°CH
0 0
0 1.0 20 30 40 50 60 0 1.0 20 30 40 50 60
vdd (V) vdd (V)
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ELM75xxxxxC CMOS Small package voltage detector

mDetection voltage characteristics

« ELM7522xxC
Vdet - Top
245
2.40
2.35 VdetP
> 230
E 225
> V&N
2.20
2.15
2'1940 20 0 20 40 60 80
Top (C)
- ELM7527xxC
Vdet - Top
3.00
295
290 VktP
~2.85
Z
= 2.80
)
> 275
V&N
2.70
2.65
2.6(24{) -20 0 20 40 60 80
Top (C)
- ELM7540xxC
Vdet - Top
4.40
4.35
4.30 VetP
425
g 4.20
g 4.15
> 4.10
4.05 VN
4.00
3.95
3.9(24() -20 0 20 40 60 80

Top (*C)

+ ELM7511xxC
Vdet - T
1.18 © op
1.16
VdetP
1.14
S
g 1.12
> V&N
1.10
1.08
1'0§40 -20 0 20 40 60 80
Top (°C)
« ELM7524xxC
Vdet - Top
2.70
2.65
2.60
—~ 255 VatP
2
o 2.50
<
> 245
VdtN
240
2.35
2'3(240 -20 0 20 40 60 80
Top (*C)
+ ELM7530xxC
Vdet - Top
3.30
3.25
320 At
~3.15
2
o 3.10
<
> 3.05
VdtN
3.00
2.95
2'9(240 -20 0 20 40 60 80
Top (C)
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ELM75xxxxxC CMOS Small package voltage detector

mOutput voltage characteristics

« ELM7511NxC « ELM7522NxC
60 Vout - Vdd 60 Vout - Vdd
’ 5V pullup 100kQ ’ 5V pullup 100kQ
5.0 5.0
40 . 40
§ |— -40°C ’>'\ 4.1:'4O.OIC
= 30— +25°C = 30—{e+25°C
§ 3.0 g 3.0 |
+85°C =+85°C
> 2.0 o 2.0
1.0 1.0
0 0
0 1.0 20 30 40 50 60 0 1.0 20 30 40 50 60
vdd (V) Vdd (V)
- ELM7524NxC - ELM7527NxC
60 Vout -Vdd 60 Vout - Vdd
’ 5V pullup 100kQ ) 5V pullup 100kQ
5.0 5.0
40 4.0
S 4G S ==40.C
= 3 0l—ler+25°C = 3 0—e125°C
é 3.0 ‘é 3.0
=185°C ~85°C
> 2.0 > 2.0
1.0 1.0
0 0
0 1.0 20 30 40 50 60 0 1.0 20 30 40 50 60
Vdd (V) vdd (V)
+- ELM7530NxC - ELM7540NxC
60 Vout - Vdd 60 Vout - Vdd
’ 5V pullup 100kQ ’ 5V pullup 100kQ
5.0 5.0
4.0 4.0
S 00 S Hires
= 3 0—{le1+25°C = 3.0e=125°C
g 3.0 | 8 3.0
= 485°C CH85C
> 2.0 > 2.0
1.0 1.0
0 0
0 1.0 20 30 40 50 60 0 1.0 20 30 40 50 60
Vdd (V) Vdd (V)
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ELM75xxxxxC CMOS Small package voltage detector

mOutput current characteristics

+ ELM75xxxxC
12 ToutN - VdS T0p=2f°C 14 ToutN - TOp Vds=0.4V
A
10 12 //
Vdd=0.85V
— Vdd-085v |~
1.0
08 — | ~ P
< / < A Z o
£ 06— g% S -~
Z / V0.8V Z o / %
= I /, =
o o
—= 04 -
/ 0.4/ -
T vdd=0.8v
0.2 0.2 ,/
0 0
0 0.2 04 0.6 0.8 1.0 -40.0 200 0 20.0 400 60.0 80.0
Vds (V) Top (C)
ToutN - Vds iy ToutN - To
14.0 | | Top=27C 14.0 | P Vds=0.4V
T T T
12.0 Vdd:1.4v/// 12.0 ~— Vdd=14V
_ 10.0 // R 10.0 —
< 7 <
8.0 8.0
S V=12V S Vdd=12V
4 60 -~ < 60
3 AV 2
= 40 —LA T 40
// VdELOV Vdd=1.0V
20 //// 20
0 0
0 02 04 0.6 0.8 1.0 400 200 0 200 40.0 60.0 80.0
Vds (V) Top (C)
+ ELM75xxCxC
140 ToutP - VdS T0p=2fcc 25 ToutP - TOp Vds=0.4V
12.0 I~
Vdd=6.0V 2.0 —
,/ ~— T Vdd=6.0V
100 ~ [
2 // / /<1-:\ 1.5 7 i N
8.0 - : T -
% 60 A A vaasy y e i
3 A 310 Vdd=4.5V Vitaov T
40 4 ~T V3.0V
0.5
2.0 /
0 0
0 0.5 1.0 1.5 20 25 30 400 200 0 20.0 40.0 60.0 80.0
Vds (V) Top (C)
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ELM75xxxxxC CMOS Small package voltage detector

mDelay time characteristics

- ELM7511xxC
{PLH - Top {PHL - Top
100 — T T T 200 T T T T
Vdd=0.8V—1.5V Vdd=1.5V—0.8V
80 160
E 2120
—
: E o 1
S 40 > 80
\\‘ N
‘\ T~
20 L 40 T
0 0
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Top (C) Top (C)
+ ELM7522xxC, ELM7524xxC
tPLH - Top tPHL - Top
200 —T—T—T 1000 T T T T 1T
Vdd=0.8V—3.0V Vdd=3.0V—0.8V
160 800
\ \
2120 2600
.
> X E ool L)
=80 < 2 400
N N
N~ N
40 - 200 \‘\
\\
0 0
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Top (‘C) Top (‘C)
- ELM7527xxC, ELM7530xxC, ELM7540xxC
tPLH - Top tPHL - Top
20() T T T T T 1000 T T T T T
\ Vdd=0.8V—4.5V Vdd=4.5V—0.8V
160 \ 800
= \ 2
210 N 3600\
o N =
— NG an)
&= 80 N R 400 \
\\
\\\
40 200 ~
0 0
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Top (C) Top (C)
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