ELM77xxxB cMOS Dual voltage detector

vy DataSheetdicom =

B General description
ELM77xxxB is CMOS dual voltage detector which consists of two comparator circuits watching Vdd level
and Vdet input level simultaneously and independently. With internal power—on control circuit, when Vdd
level is below 1.3V, the output of Vdet comparator of ELM77 series will be forced to “L”. For ELM77
series, Vdetnl is only available in 0.9V, 1.0V, 1.1V, 1.2V; the standard voltages of Vdetn2 are 2.2V, 2.4V,
2.5V, 2.7V; ELMT77 series can also be made as semi—custom IC within the detection voltage range of 2.2V~
2.7V of Vdetn2 by 0.1V step.

B Features

+ Detection voltage range

+ Low voltage operation
» Low current consumption
« Accuracy of detection voltage

+ Power on reset voltage
» Temperature coefficient

* Output form
+ Package

: Vdetnl 0.9V, 1.0V, 1.1V, 1.2V
Vdetn2 2.2V, 2.4V, 2.5V, 2.7V (by 0.1V)
: Reset operation assured at 0.8V
: Typ. 1.5uA (ELM77274B, Vdd=3.0V)
: Vdetnl %3.0%

Vdetn2 £2.5%

: Typ. 1.3V
: =250ppm/C

: N—ch opendrain
: SOT-25

B Maximum absolute ratings

M Application
+ Reset for microcomputers
+ Power voltage shortage
detectors
+ Switch of backup
power source
+ Battery checkers

Parameter Symbol Limit Unit
Power supply voltage Vdd 10 \Y
Input voltage (for detection voltage) Vdet 10 \Y%
Output voltage Xgﬁg Vss—0.3~+10 \%
lout1
Output current 25 mA
lout2
Power dissipation Pd 300 mW
Operationg temperature Top -40~+85 T
Storage temperature Tstg -55~+125h C
M Selection guide
ELM77xxxB—x
Symbol
e.g.:
a,b Detection voltage2 [22: Vdetn2=2.2V  24: Vdetn2=2.4V
25: Vdetn2=2.5V  27: Vdetn2=2.7V
e.g. : _
c Detection voltagel |1 : Vdetnl1=0.9V 2 : Vdetnl=1.0V ELM77 )T( )T( )T( I% %
3 :Vdetnl=1.1V 4 : Vdetnl=1.2V abecd e
d Product version B
. Taping direction S : Refer to PKG file
N : Refer to PKG file
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ELM77xxxB CMOS Dual voltage detector
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B Pin configuration

SOT-25 (TOP VIEW)

I?I m Pin No. Pin name
1 OUT1
2 VDD
3 VSS
] > 3 4 VDET
DRERa 5 [ our
B Timing chart M Block diagram
Vet detpt - VDDO—, ouT2
Vdetn1 Vhys1
in1 Power on
Vopgin >
ain Battery 1
Voutl Change 1 7}7
VDETQ— OuT1
= Power on
ves e ;
Tphi1 Tplht
Vdd Vdetp? /_$_~ VSS
Vdetn2 / * Vhys2 1 L 1
Vpon T 1
VopMin2 ackup Batter
Vs —Beck
Vout2 \
Vs — . —
Tplh2 Tphl2 Tplh2
Me.g) Circuit
DC/DC
I—VDD—|0UT1
VDET ELM77xxxB | EZE
— 0UT2 =
VSS
CPU Back up
=- Battery
Main
Battery
el B NN
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ELM77xxxB CMOS Dual voltage detector
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M Electrical characteristics
ELM77221B Top=25°C

Parameter Symbol Condition Min. | Typ. | Max. | Unit | Note
Detection voltagel Vdetnl |Vdd=1.5V, Pullup 3.0V, R=1IMQ | 0.873 | 0.900 | 0.927 \Y 2
Detection voltage?2 Vdetn2 |Pullup 3.0V, R=1MQ 2.145 | 2.200 | 2.255 Vv 2
Hysteresis widthl Vhys1 Vdewnl v 2
Hysteresis width2 Vhys2 &dgt&% \Y% 2
Current consumption Iss  |Vdd=3.0V 2.0 6.0 nA 1
Power voltage Vdd 0.8 6.0 \Y 2
Output currentl loutnl |Vdd=0.8V, Vds=0.5V 0.005 | 0.100 mA 3
Output current2 loutn2 |Vdd=1.5V, Vds=0.5V 1.0 3.0 mA 3
Power on reset voltage Vpon [*1 1.15 | 1.30 | 1.45 \Y 2
Input voltage — -
(for detection voltage) Vdet [1.5V=Vdd 0 =vdd) v 4
Input current Idet [Vdd=Vdet=1.5V 0.7 nA 4
Delay timel Tphll 0.4 ms | 5-(1)
Delay time2 Tphl2 0.6 ms |5-(2)
Temperature
characteristic AAVTd etn Top=—40~+85C +250 ppm/C
of Vdetn op

* Note : test circuit No.
* 1 : Vdetnl output is forced to “L” when or if Vdd is lower than Vpon voltage represent.

ELMT77242B Top=25°C
Parameter Symbol Condition Min. | Typ. | Max. | Unit | Note
Detection voltagel Vdetnl [Vdd=1.5V, Pullup 3.0V, R=IMQ | 0.970 | 1.000 | 1.030 \Y 2
Detection voltage2 Vdetn2 |Pullup 3.0V, R=1IMQ 2.340 | 2.400 | 2.460 Vv 2
Hysteresis width1 Vhys1 \§<d8t0n§ V 2
Hysteresis width2 Vhys2 \§<d8t852 V 2
Current consumption Iss  |Vdd=3.0V 1.5 5.0 uA 1
Power voltage Vdd 0.8 6.0 V 2
Output currentl loutnl |Vdd=0.8V, Vds=0.5V 0.005 | 0.100 mA 3
Output current2 loutn2 |Vdd=1.5V, Vds=0.5V 1.0 3.0 mA 3
Power on reset voltage Vpon [*1 1.15 | 1.30 | 1.45 Vv 2
Input voltage - <
(for detection voltage) Vdet [1.5V=Vdd 0 =vad) v 4
Input current Idet |Vdd=Vdet=1.5V 0.7 uA 4
Delay timel Tphll 0.4 ms | 5-(1)
Delay time2 Tphl2 0.6 ms | 5-(2)
Temperature
characteristic % Top=—40~+85C +250 ppm/C
of Vdetn op

* Note : test circuit No.
# 1 : Vdetnl output is forced to “L” when or if Vdd is lower than Vpon voltage represent.
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ELM77xxxB CMOS Dual voltage detector
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ELM77253B Top=25C

Parameter Symbol Condition Min. | Typ. | Max. | Unit | Note
Detection voltagel Vdetnl |Vdd=1.5V, Pullup 3.0V, R=1IMQ | 1.067 | 1.100 | 1.133 Vv 2
Detection voltage?2 Vdetn2 (Pullup 3.0V, R=1MQ 2.437 | 2.500 | 2.563 \Y 2
Hysteresis width1 Vhysl1 \;(dgt(r)l% \Y 2
Hysteresis width2 Vhys2 Vdetn v | o2
Current consumption Iss  [Vdd=3.0V 1.5 5.0 A 1
Power voltage Vdd 0.8 6.0 \Y% 2
Output currentl loutnl |Vdd=0.8V, Vds=0.5V 0.005 | 0.100 mA 3
Output current2 loutn2 |Vdd=1.5V, Vds=0.5V 1.0 3.0 mA 3
Power on reset voltage Vpon [*1 1.15 | 1.30 | 1.45 V 2
Input voltage - -
(for detection voltage) Vdet ]1.5V=Vdd 0 =vdd| v 4
Input current Idet |Vdd=Vdet=1.5V 0.7 A 4
Delay timel Tphll 0.4 ms | 5-(1)
Delay time2 Tphl2 0.6 ms | 5-(2)
Temperature
characteristic AVdetny o 4o~185C +250 ppm/°C

ATop

of Vdetn

* Note : test circuit No.
* 1 : Vdetnl output is forced to “L” when or if Vdd is lower than Vpon voltage represent.

ELMT77274B Top=25°C
Parameter Symbol Condition Min. | Typ. | Max. | Unit | Note
Detection voltagel Vdetnl [Vdd=1.5V, Pullup 3.0V, R=IMQ | 1.164 | 1.200 | 1.236 \Y 2
Detection voltage?2 Vdetn2 |Pullup 3.0V, R=1MQ 2.632 | 2.700 | 2.768 \Y% 2
Hysteresis widthl Vhysl1 \;(dgt(r)]% Vv 2
Hysteresis width2 Vhys2 \ngt(r)lg V 2
Current consumption Iss  |Vdd=3.0V 1.5 5.0 uA 1
Power voltage Vdd 0.8 6.0 \Y 2
Output currentl loutnl |Vdd=0.8V, Vds=0.5V 0.005 | 0.100 mA 3
Output current?2 loutn2 |Vdd=1.5V, Vds=0.5V 1.0 3.0 mA 3
Power on reset voltage Vpon [*1 1.15 | 1.30 | 1.45 2
Input voltage < <
(for detection voltage) Vdet [L5V=Vdd 0 =vad) vV 4
Input current Idet |Vdd=Vdet=1.5V 0.7 nA 4
Delay timel Tphll 0.4 ms | 5-(1)
Delay time2 Tphl2 0.6 ms | 5-(2)
Temperature
characteristic % Top=—40~+85C +250 ppm/C
of Vdetn op

* Note : test circuit No.
# 1 : Vdetnl output is forced to “L” when or if Vdd is lower than Vpon voltage represent.
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ELM77xxxB CMOS Dual voltage detector

B Test circuits

1) Current consumption

2) Detection voltage
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()
"/ VDD *R1$  $HR2
Vdd ouT1 3V
- VDET i )
- CV) ELM77xxxB _
Vad] Vdet OuT! L out2
_ —] ELM77xxxB VSS
ouT2 T
* R=IMQ
3) Output current (N—ch) 4) Input current
VDD @ VDD *RIZ 2*R2
Vdd ouTl Vds Vdd ouT1 av
dd] VDET 1V dd] VDET] i
— (v) ELM77xxxB _ — _I-_(D— ELM77xxxB _
L ouT ouT2
T VSS v T VSS
* R=IMQ
5)—(1) Delay time (1) 5)—(2) Delay time (2)
VDD 3 *R1 vad VDD 3 *R2
Vdd OUTI 3v OUTT _lav
— YOETH E) M77:0xB — ;9 EH ELM77008 T
3V out2 1 _E ourz L .
@ VSS CL TO'SV VSS
* R1=1MQ * R2=1MQ
** Input pulse 30V
0.8V
Vss
=1 AN
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ELM77xxxB CMOS Dual voltage detector
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A~Z (1, O, X excepted)
Assembly lot No.
0~9

No. @ :

B Current consumption characteristics

« ELM77221B

B Marking
SOT-25 No. @ : the detection voltagel
Mark Vdetnl Mark Vdetnl
[] [] A 0.9V C L1V
B 1.0V D 1.2V
206 ®
No. @ : the detection voltage2
|_| |_| |_| Mark Vdetn2 Mark Vdetn2
2 2.2V 5 2.5V
3 2.3V 6 2.6V
4 2.4V 7 2.7V
No. @ : Assembly lot No.

« ELM77242B

Iss - Vdd Iss - Vdd
100 100
8.0 8.0
< 60 pd < 60
P - %
2 +80°C _LA1 y. =
4.0 ; 4.0 +80°C 4l
7 v
T os0c Z 1
J o
20 ~ 2.0 Bl A
4=l R =
= 1 =] i
011 A0,,,20 30 40 50 60 0 10 20 30 40 50 60
Vdd (V) Vdd (V)
« ELM77253B « ELM77274B
Iss - Vdd Iss - Vdd
100 100
8.0 8.0
ji 60 3 6.0
~ 40 - 40 80 _ A1
+80°C :1/ +25°C |1 ////
259 L~
20 23 7 2.0 = k/ Z
4/30% L=
- ] 30°C
0 10 20 30 40 50 60 0 10 20 30 40 50 60
vdd (V) vdd (V)
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ELM77xxxB CMOS Dual voltage detector

B Detection voltage characteristics (Vdetn1)

+ ELM77xx1B

+ ELM77xx2B

+ ELM77xx3B

* ELM77xx4B

Vdetnl - Top
1 Vdetn1=0.9V Vdd=1.5V
098
0.96
z ~
< -
—0.94 g Vdety
=
o0 T~
> T~ ™
~—
0.90 g
Vdetn T~
0.88
0.86
-40 20 0 20 40 60 80
Top (°C)
Vdetnl - Top
Vdetn]=1.0V Vdd=1.5V
1.10
1.08
1.06
E T~ Vdetp
— 1.04 ]
5 L
< 1.02
> [
1.00 T —r———
K S
0.98 Vdetn
0.96
-40  -20 0 20 40 60 80
Top (°C)
Vdetnl - Top
detnl =11V 15V
120 Vdetnl=1.1V Vdd=1.5V
1.18
1.16
g T~ Vdetp|
—1.14 o
s Tt~
kot ™~
< 112
> —~—
! T~
1.08 Vdetn
1.06
-40 20 0 20 40 60 80
Top (°C)
Vdetnl - Top
e —12V vdd=
130 Vdetn]=1.2V Vdd=1.5V
128
1.26
> ™~ Vdetp
< ™~
— 124 I
—~
= T~
B ™~
o122
> T~
T~
1.20 ~
T~
1.18 Vdetn
1.16
-40  -20 0 20 40 60 80
Top (°C)
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Voutl (V)

Voutl (V)

Voutl (V)

Voutl (V)

3.0

25

2.0

wwivg DataSheetdicom =

Voutl - Vdet

Vdetn1=0.9V Vdd=1.5V 3VPullup IMQ

+80°C

+25°C,

-30°CT—

05 1.0 15
Vdet (V)

Voutl - Vdet

Vdetnl=1.0V Vdd=1.5V 3VPullup IMQ

+80°C:

+25°C:

0.5 1.0 15
Vdet (V)

Vout1 - Vdet

Vdetnl=1.1V Vdd=1.5V 3VPullup IMQ

+80°C

+25°C

30°C

0.5 1.0 15
Vdet (V)

Vout1 - Vdet

Vdetnl=1.2V/ Vdd=1.5V 3VPullup IMQ

0.5 1.0
Vdet (V)




ELM77xxxB CMOS Dual voltage detector
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M Detection voltage characteristics (Vdetn2)

« ELM7722xB Vdetn2 - Top Vout2 - Vdd
Vdetn2=2.2V/ Vdetn2=2.2V/ 3VPullup 1M Q
2.50 3.0 .
245 +25°C
25 \
2.40
= 2.0 |
235 detp = 300
3 N & -
230 Q15
E ~ :
225 >
~ 1.0 +80°C
220 —
Vdetn - 05
215 | ’
]
[ 1
40 20 0 20 40 60 80 0 05 10 15 20 25 30
Top (°C) Vdd (V)
« ELM7724xB Vdetn2 - Top Vout2 - Vdd
Vdetn2=2.4V/ Vdetn2-2.4V/ 3VPullup 1M Q
2.70 3.0 .
+25°C e
2.65
’ 25 \\)( .
2.60 -
S
T 255 Vdet = 20 .
s — 2z 300 -
Q o™
2.50 Q1s -
= 5
245 > ]
10 F+80°C L]
—
240 —— ) t
0.5 -
235 Vdetn ~
] —
[ 1 L]
40 20 0 20 40 60 80 0 05 10 15 20 25 30
Top (°C) Vdd (V)
« ELM7725xB Vdetn2 - Top Vout2 - Vdd
Vdetn2=2.5V Vdetn2=2.5V 3VPullup 1M Q
2.80 3.0 .
+25°C e
275
25 \\X ]
2.70 -
S
T 265 Vdet = 20 .
s Z -30° —
5} ™. Il
2.60 QA 1s -
E ~ :
2455 ™ > ]
1.0 +80°C —
\\
2.50 ] -
0.5 -
245 V‘de"" ™~
[ 1 L]
40 20 0 20 40 60 80 0 05 10 15 20 25 30
Top (°C) Vdd (V)
« ELM7727xB Vdetn2 - Top Vout2 - Vdd
3.00 Vdetn2=2.7V 30 Vdetn2=2.7V - 3VPullup IM Q
+25°C Il
295
2s W |
2.90 H
S
Q285 Vdet IS 20 I
£ T~ ) 30°C |
o o 5 ||
2280 S E 1.5
275 > |
1.0 F+80° H
—
2.70 — ] H
of 0.5 L
265 V‘d“‘"
[ 1 |
40 20 0 20 40 60 80 0 05 10 15 20 25 30
Top (°C) vdd (V)
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ELM77xxxB CMOS Dual voltage detector
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B Power on reset voltage
Vout1 - Vdd
10 ‘ : 3VPullup 1M Q
+25°C
25 \\X
0
20 \
z | -30°C
Z 15
=
2 —+80°C
1.0
0.5
0 05 1.0 15 20
Vdd (V)
B Output current characteristics1 (loutn1)
Ioutnl - Vds ., Toutnl - Vds
700 ‘ Top:2_5-C 350 Vdd=Vdet=0.8V
600 dd:Vd‘eK:O‘.()SV‘ 300 T
500 250 A | isoec
< / < /
= / T =
= 400 200
= / Vdd=Vdet=0.9V. =
2 300 ] Z 150 II
= ” = I +25°C
200 100 I
1/ Vdd=Vdet=0.85V | A I
/4 [ [ 1 I/ \
100 50 .
e : dd::Vd:etZOJ.S\/ I > i <
0 02 04 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8
Vds (V) Vds (V)
Toutnl - Top
350
300
=250
s /
g 200 i/
E 150 //
/|
100 7
/
50 R
P

-40 20 0 20 40 60 80
Top (°C)
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ELM77xxxB CMOS Dual voltage detector
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B Output current characteristics2 (loutn2)

ToutN2 - Vds ., Toutn2 - Vds
250 T<‘»p:25 c o0 Vdd=1.5V
200 /’Vdd z‘sv ;
L =25V 30°C_|—t—1
2 zd 2 P
< / < 40
Eiso E // +v‘5°c I
3 / 2 —
H] T Vdd=2.0V = X
2100 S ]
// ‘ ‘ 2.0 A +80°C
{ ] Z
5.0 dd=1.5V— Y
u 1 g
0 05 10 15 20 25 0 02 04 06 08
Vds (V) Vds (V)
Ioutn2 - Top
7.0
60
< 50
g
K;l 4.0 |
T T
2 3 S .
20
10
40 20 0 20 40 60 80
Top (°C)
M Input current characteristics
* ELM77xx1B « ELM77xx2B
Idet - Top Idet - Top
5o Vdcm:o.ov‘ 5 5o Vdeml-10V m
Vdd=4.5V Vdd=4.5V
40 —— 40 .
g 30 < 30
3 Vdd=3.0V 3 Vdd=3.0V
= 20 = 20
4 ——
1.0 /dd=1.5 10 dd=15
1 1
40 20 0 20 40 60 80 40 200 0 20 40 60 80
Top (°C) Top (°C)
1 AN
—
=l N\
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ELM77xxxB CMOS Dual voltage detector
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« ELM77xx3B « ELM77xx4B
Idet - Top Idet - Top
50 Vdetnl=1.1V 50 Vdetn1=1.2V
4.0 4.0
Vdd=4.5V
< = Vdd=45V
5 30 — < 30
Z Z
§ 2.0 Vdd=3.0V, § 20
' — ' Vo
;
1.0 ‘ 7‘ ‘ 1.0 T ‘ ‘ ‘
d\d’\' ‘5\\ ’ Vdd=15V
-40 20 0 20 40 60 80 -40  -20 0 20 40 60 80
Top (°C) Top (°C)

B Propagation delay time characteristics

Tphll - Top Tphll,Tplhl - CL
14.0 107
12.0
? 10' /£
7100 &
é = Tplhl §2
— 8.0 a &
= \ l& 10° il
£ 60 =
o A
=
40 o £ Tphll
2.0 \
IN—
40 20 0 20 40 60 80 10* 10° 102 10°
Top (°C) CL (uF)
Tphl2 - Top Tphl2,Tplh2 - CL
12.0 107
10.0 —
2
—_ £ 10
é 8.0 o
IS =
= 60 =
o =]
- £
4.0 =
10"
2.0
N
N
40 20 0 20 40 60 80 104 10° 102 10"
Top (°C) CL (nF)
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