MITSUMI

2ch High voltage Reset IC with separated sense pin

PST122 Series

This IC is a 40V withstand voltage 2ch voltage detection IC that is ideal for monitoring the voltage of car batteries.
The voltage detection accuracy is £ 2% including temperature fluctuation, and the output form is Nch open drain
output.

The current consumption is 2.7 pA (typ.), And the operating temperature range is -40 to 105 ° C.

High withstand voltage

High accuracy detection

Low current consumption

Hysteresis voltage selectable (0.1V to 4.0V)
2ch detect

Separated sense pin

No delay time

Main specifications

= Absolute maximum rating : -0.3V to 40V

= QOperating voltage : 2.7V to 20V

= QOperating ambient temperature : -40°C to 105°C

= Detection voltage : 5.0V to 10.0V (0.1V step)

m Detection voltage accuracy 1 +2% (Ta=-40to 105C)

= Hysteresis voltage : 0.1V to 4.0V

= Consumption current : PST122A:Typ. 2.7uA (VDD=3.3V, VS1=VS2=16V)

PST122B:Typ. 3.0uA (VDD=3.3V, VS1=VS2=16V)
PST122C:Typ. 3.0uA (VDD=3.3V, VS1=VS2=16V)
PST122D:Typ. 3.7uA (VDD=3.3V, VS1=VS2=16V)
= Qutput type : Open drain
= Qutput Logic : PST122A: Ch1l Active L / Ch2 Active L
PST122B: Ch1 Active L / Ch2 Active H
PST122C: Ch1 Active H / Ch2 Active L
PST122D: Ch1 Active H / Ch2 Active H

= Additional function : Separated sense pin
Application
= SOT-26B = Voltage monitor for car battery

= Voltage monitor for AC / DC converter output voltage

MinebeaMitsumi Mitsumi Electric CO.,LTD.
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Model Name

p S T 1 2 2 X X X X X X

L | | [ N I T I
Series name (A) (B) (C©) (b) (B)
A |Reset output logic Chl Active L / Ch2 Active L
(A) |Function Type B |Reset output logic Ch1 Active L / Ch2 Active H
s C |Reset output logic Ch1l Active H / Ch2 Active L
D |Reset output logic Chl Active H / Ch2 Active H

o
—

2-digit alphanumerical serial number.

Detection voltage 5V~10V / Hysteresis voltage 0.1V~4.0V
SOT-26B

R housing (Standard)

Embos tape / Halogen free

(B) Reset detection voltage and
Hysteresis voltage

(C) |Package

(D) |Packing specifications 1

(E) |Packing specifications 2
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Pin Configuration
= SOT-26B
Pin No. | Pin name Function
1 VS2 Ch2 Voltage sensing pin
2 OUT2 [Ch2 Qutput pin
3 VS1 Ch1 Voltage sensing pin
4 VDD Power supply input pin
1 2 3
Top view 5 GND  |Ground pin

6 OUT1 [Ch1 OQutput pin
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Item Symbol Min. Max. Unit
Supply voltage VDD -0.3 40 \%
VS1 pin voltage VS1 -0.3 40 \%
VS2 pin voltage VS2 -0.3 40 \%
OUT1 pin voltage VOUT1 -0.3 40 \%
OUT2 pin voltage VOUT2 -0.3 40 \%
OUT1 pin output current I0UT1 - 20 mA
OUT2 pin output current I0UT2 - 20 mA
Storage temperature Tstg -55 150 C
Power dissipation Pd1 - 150 mw

Item Symbol Min. Max. Unit
Operating ambient temperature Topr -40 105 C
Operating voltage Vop 2.7 20 \%

Electrical Characteristics

Ta=-40~105°C, typically value at VDD=3.3V, Ta=25°C, unless otherwise specified *Notel)

Item Symbol Conditions Min. Typ. Max. Unit '_I'est_
circuit
Consumption current IDD BST129A ] 55 0 A 5
VDD=3.3V
VS1=16V E§$£;2 - 3 5.1 A B
VS2=16V
PST122D - 3.7 5.1 A B
CH1 Output current IOL1 |vDD=3.3V PST122A 1 ) i A c
VS1=0V, VOUT1=0.5V PST122B
VDD=3.3V PST122C
1 - - mA C
VS1=20V, VOUT1=0.5V | PST122D
CH2 Qutput current IOL2 |vDD=3.3V PST122A 1 ) i A c
VS2=0V, VOUT2=0.5V PST122C
VDD=3.3V PST122B
1 - - mA C
VS2=20V, VOUT2=0.5V | PST122D
CH1 Output ILEAK1 [VDD=20V PST122A ] ] 5 A c
leakage current VS1=20V, VOUT1=20V | PST122B
VDD=20V PST122C . ) 5 A c
VS1=0V, VOUT1=20V PST122D
CH2 Output ILEAK2 [VDD=20V PST122A ] ] 5 A c
leakage current VS2=20V, VOUT2=20V | PST122C
VDD=20V PST122B ) ) 5 A c
VS2=0V, VOUT2=20V PST122D

*Notel:Final inspection is tested Ta=25°C only. Temperature ranges other than 25 °C is guaranteed by design.
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Electrical Characteristics

Ta=-40~105°C, typically value at VDD=3.3V, Ta=25°C, unless otherwise specified *Notel)

T
Item Symbol Conditions Min. Typ. Max. Unit . est_
circuit

CH1 Reset transfer TdHLC1 =3.

) VbD=3.3V 30 - 200 us D
delay time VS1=13V—>0V

CH2 Reset transfer TdHLC2 =3.

) VbD=3.3V 30 - 200 us D
delay time VS2=13V—>0V

CH1 Release transfer TdLHC1 =3.

) VbD=3.3V 15 - 150 us D
delay time VS1=0V—>13V

CH2 Release transfer TdLHC2 =3.

) VbD=3.3V 15 - 150 us D
delay time VS2=0V—>13V

VS1 pin resistance RVS1 =3.

P VDD=3.3V 15 - 100 | M@ E
VS1=14V
VS2 pin resistance RVS2 =3.
P VbD=3.3V 15 - 100 | M@ E
VS2=14V
CH1 Reset voltage VTH1 =3, VTH1 VTH1
9 VbD=3.3V x VTH1 x \Y A
VS1:H—-L 0.98 1.02
CH1 Hysteresis voltage AVTH1 =3.
y 9 VbD=3.3V - |avrHi| - v A
AVTH1=VRE1-VTH1
CH1 Release voltage VRE1 A VTHIx0.98 | VTHL | VTH1x1.02 v A
+ + +
VDD=3.3V VTH1<0.1V | @avtHi-0.1)| aviHt  |(avTHi+0.1)
VS1:L—H AVTH1Z VTH1x0.98 VTH1 VTH1x1.02
- + + + \Y A
0.1v (avTH1*0.9) | AvTH1 | (avTHI*1.1)

CH2 Reset voltage VTH2 =3, VTH2 VTH2

9 VbD=3.3V x VTH2 x \Y A
VS1:H—-L 0.98 1.02
CH2 Hysteresis voltage AVTH2 =3.
y 9 VbD=3.3V - |avrHz2| - v A
AVTH2=VRE2-VTH2
CH2 Release voltage VRE2 A VTH2x0.98 | VTH2 | VTH2x1.02 v A
+ + +
VDD=3.3V VTH2<0.1V | avtH2-0.1)|  aviH2  |(avTH2+0.1)
VS1:L—H AVTH2= VTH2x0.98 VTH2 VTH2x1.02
- + + + \Y A
0.1v (avTH2#0.9) | avTH2 | (avTH2*1.1)

*Notel:Final inspection is tested Ta=25°C only. Temperature ranges other than 25 °C is guaranteed by design.
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Test Circuit
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1. The typical application circuit is not guaranteed for a set applications. It has to test sufficiently in a set applications.

2. In the event a problem which may affect industrial property or any other rights of us or a third party
is encountered during the use of information described in these circuit, Mitsumi shall not be liable for
any such problem, nor grant a license therefore.

3. For Surge and over voltage protection, recommend to use ESD protection device such as baristor
at battery pin (ex. VDD, VS1, VS2).

4. If the hysteresis voltage is small, the OUT1 and OUT2 pins may chatter. It is recommended to connect
a about 2200pF capacitor to the OUT1 and OUT2 pins to prevent chattering.

5. At VDD start-up, the output may be undifiend during the transfer delay. After VDD exceeds 2.7V,
It is recommended to set the output to wait during reset and release transfer delay time.
When VDD falls, the OUT1 and OUT2 pins may be undefined at 2.7V or less.

6. Between next to each other pin of PST1xx (SOT-26B), it has parasitic capacitance due to Package
and IC round, max 0.2pF . Because of next to VS pin and OUT pin, when it happened VS pin voltage
is changing rapidly, it afferd between pin, it happened over / under shoot.

To decrease of over / under shoot ,it recommend to connect the capacitor COUT at OUT pin.
When it may have parasitic capacitance to OUT pin round at set board, it improves layout pattern,
separating from changing rapidly node or adding shield of ground.
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Timing Chart
m PST122BxxNxx
chl Active L output / ch2 Active H output

VDD
HEBEERE 2.7VELL
/ Operating voltage 2.7V or higher
VS1i
AVTH1
VTH1+AVTH1 .
VTH1 t
VS2
AVTH2
VTH2+ AVTH2 .
VTH2 t /
OouT1 ; 77
(Low output i
at detected) |
T =l —
TdLHC1 TdHLC1 e B VDDASELEES, 2.7VELFTOUTL,
dHLC TdLHC1 OUT2HH F TR LB ERBYET s
ouT2 VDD pull-up When VDD falls, the OUT1 and OUT2
(High output pins may be undefined at 2.7V or less.
at detected)
TdHLC2 TdLHC2 TdHLC2 TdLHC2
VDDAS2.7VEB A TH'S, OUTL, OUT2 F AR IR BT 5 E TORMITRA TR IS VDD#%2.7VEMA TH'5., OUTL, OUT2ARERIR B/  FE TOBSREI %
SEIEFFREITAHLCL, TAHLC2, ITYFET HATHEBREEFRBTILHCL, TALHC2IZ%YE T, Ff=. O HIRM.
Ff=. COHAM. OUTL, OUT2IHF AR EEL D ENBYET . OUTﬂﬁ?ﬁ§$itU5:&b<Zﬁ YES, _
The time from when VDD exceeds 2.7V to when the OUT1 and OUT2 pins transition to the The time from when VDD exceeds 2.7V to when the OUT1 and OUT2 pins
detection state is detection transfer delay time TdHLC1 and TdHLC2. transition to the release state is release transfer delay time TdLHC1 and TdLHC2.
The OUT1 and OUT2 pins may be undefined during this period. The OUT1 and OUT2 pins may be undefined during this period.
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Typical Performance Characteristics PST122A04N : VTH1=6.667V, AVTH1=0.1V

VTH2=7.477V, AVTH2=0.1V

= CH1 reset voltage - VS1 = CH2 reset voltage - VS2
3.5 3.5
3.0 3.0
2.5 2.5
> 2.0 l T > 2.0 l T
~— o
= =
3 15 3 15
1.0 1.0
VDD=3.3V, VDD=3.3V,
0.5 VS1=0&20V, 0.5 VS2=0&20V,
Ta=25°C Ta=25°C
0.0 =——— 0.0 =
0 5 10 15 20 0 5 10 15 20
VS1 [V] VS2 [V]
= OUT1 pin voltage - VDD = OUT2 pin voltage - VDD
3.5 3.5
VS1=0V, VS2=0V,
30 Ta=2seC, 30 Ta=250C,
55 VDD pull-up (Rpy 1=10kRQ) 55 VDD pull-up (Rpy>=10kR)
> 2.0 > 2.0
~— o
= =
3 15 3 15
1.0 1.0
0.5 0.5
0.0 0.0
0 5 10 15 20 0 5 10 15 20
VDD [V] VDD [V]
= CH1 reset voltage - VS1 = CH2 reset voltage - VS2
0.5 0.5
VDD=VS1=20V, Ta=25°C VDD=VS2=20V, Ta=25°C
0.4 0.4
<03 <03
E! !
g g
& &
= 0.2 = 0.2
0.1 0.1
0.0 0.0
0 10 20 30 40 0 10 20 30 40
VOUT1 [V] VOUT2 [V]
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Typical Performance Characteristics PST122A04N : VTH1=6.667V, AVTH1=0.1V

VTH2=7.477V, AVTH2=0.1V

= CH1 reset voltage -VDD = CH1 hysteresis voltage
6.85 0.20
VS1=H-L, Ta=25°C Ta=25°C
6.80
0.15
6.75 7
S S
~ 6.70 T 0.10
I
s 5
6.65
0.05
6.60
6.55 0.00
0 5 10 15 20 0 5 10 15 20
VDD [V] VDD [V]
= CH2 reset voltage -VDD = CH2 hysteresis voltage
7.65 0.20
VS2=H-L, Ta=25°C Ta=25°C
7.60
0.15
7.55
7 -
> 7.50 =
T E 0.10
£ 745 2
7.40
0.05
7.35
7.30 0.00
0 5 10 15 20 0 5 10 15 20
VDD [V] VDD [V]

= Supply current - VDD

5
VS1=VS2=16V, Ta=25°C

0 5 10 15 20
VDD [V]

10
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Typical Performance Characteristics

= CH1 output current - VDD

10
VS1=0V, VOUT1=0.5V, Ta=25°C

@ O

IOL1 [mA]
N w B wv (o)} ~N
N

0 5 10 15 20
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= CH1 reset transfer delay time - VDD
100
90 - VS1=13-0V, Ta=25°C
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= CH1 release transfer delay time - VDD
100

90 - VS1=0-13V, Ta=25°C
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PST122A04N : VTH1=6.667V, AVTH1=0.1V
VTH2=7.477V, AVTH2=0.1V
= CH2 output current - VDD

10

9
8

VS2=0V, VOUT2=0.5V, Ta=25°C

I0L2 [mA]
N W R U N

0 5 10 15 20
VDD [V]

CH2 reset transfer delay time - VDD
100

90 - VS2=13-0V, Ta=25°C
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CH2 release transfer delay time - VDD
100

90 - VS2=0-13V, Ta=25°C
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Typical Performance Characteristics PST122A04N : VTH1=6.667V, AVTH1=0.1V

VTH2=7.477V, AVTH2=0.1V

= CH1 reset voltage - Temperature = CH1 hysteresis voltage - Temperature
6.80 0.20
VDD=3.3V, VS1=H-L VDD=3.3V
6.75
0.15
6.70
S S
';:_' 6.65 '?:-‘ 0.10
> 3
6.60
0.05
6.55
6.50 0.00
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ta [°C] Ta [°C]
= CH2 reset voltage - Temperature m CH2 hysteresis voltage - Temperature
7.65 0.20
VDD=3.3V, VS2=H-L VDD=3.3V
7.60
0.15
7.55
S 7.50 =
T E 0.10
£ 745 2
7.40
0.05
7.35
7.30 0.00
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ta [°C] Ta [°C]

m Supply current - Temperature

4
3
<
=
a 2
=)
1
VDD=3.3V, VS1=VS2=16V
0
-50 -25 0 25 50 75 100 125

Ta [°C]
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Typical Performance Characteristics

= CH1 output current - Temperature

10

IOL1 [mA]

VDD=3.3V, VS1=0V, VOUT1=0.5V

-50 -25 0 25 50 75 100 125
Ta [°C]

= CH1 output leakage current - Temperature

0.5
VDD=VS1=VOUT1=20V

0.4
< 0.3
=
sl
Y4
<
502

0.1

0 =

-50  -25 0 25 50 75 100 125

Ta [°C]

= CH1 reset transfer delay time - Temperature

150
VDD=3.3V, VS§1=13—-0V
125

100

50

TdHL1 [ps]

25

-50 -25 0 25 50 75 100 125
Ta [°C]

PST122A04N : VTH1=6.667V, AVTH1=0.1V
VTH2=7.477V, AVTH2=0.1V
m CH2 output current - Temperature

10

I0L2 [mA]

VDD=3.3V, VS2=0V, VOUT2=0.5V

-50 -25 0 25 50 75 100 125
Ta [°C]

CH2 output leakage current - Temperature

0.5
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Typical Performance Characteristics PST122A04N : VTH1=6.667V, AVTH1=0.1V

VTH2=7.477V, AVTH2=0.1V

= CH1 release transfer delay time - Temperature = CH2 release transfer delay time - Temperature
150 150
VDD=3.3V, VS1=13-0V VDD=3.3V, VS2=13-0V
125 125
100 100
- 75 N 75
I I
o o
= =

|
/

25 25
0 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ta [°C] Ta [°C]
= VS1 pin resistance - Temperature m VS2 pin resistance - Temperature
100 100
9o~ VDD=3.3V, VS1=13-0V 50 | VDD=3.3V, VS2=13-0V
80 80
70 70
= 60 = 60
Z Z
- 50 ~ 50
[ w
Z 40 Z 40
30 30
20 20
10 10
0 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ta [°C] Ta [°C]
= Waveform (VS1 rising) = Waveform (VS1 falling)
VDD=3.3V, VS1=0—13V, VS2=0V, Ta=25°C VDD=3.3V, VS1=13—-0V, VS2=0V, Ta=25°C
RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF
et 1.5 M 20us/div et 1.5 W 20us/div
ouT2 ouT2
[ ouT1 ‘|
/ | ouT1
| |
vs2 vs2
e e ———r— et VSi
T T 1
-------- e 20ps/div b 20ps/div
e e e rrrrrrrrrrerrrrreerrererrerrerrerrerrerrerrerrerrerrerrerrrrrrerrrrrrrrprrrrrryry]
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Typical Performance Characteristics

= Waveform (VS2 rising)
VDD=3.3V, VS1=0V, VS2=0—13V, Ta=25°C
RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF

PST122A04N : VTH1=6.667V, AVTH1=0.1V

VTH2=7.477V, AVTH2=0.1V
= Waveform (VS2 falling)
VDD=3.3V, VS1=0V, VS2=13—0V, Ta=25°C
RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF

o 1 15 W s/ Mo+ 125 0 2us/div
= .
| ouT2 ouT2
ouUT1 OouUT1
1 | VvS2 1 VSs2
VS1 VS1
20us/div 20us/div

= Waveform (VDD rising VS1=VS2=0V)
VDD=0—3.3V, VS1=VS2=0V, Ta=25°C
RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF

= Waveform (VDD falling VS1=VS2=0V)
VDD=3.3—0V, VS1=VS2=0V, Ta=25°C
RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF

[ERE1 1ms/div Mo 2 1.25 N 1ms/div
i ouT2 L ouT2
gl R,
P l VDD pull-up ! ‘\\: VDD pull-up
ouT1 ouT1
/ ﬂ\ VDD-pull-up ,\ VDD-pull-up
VS1,Vs2 VS1,VS2
VDD VDD
T i T %
# 20ps/div i - 20us/div.

= Waveform (VDD rising VS1=VS2=13V)
VDD=3.3—0V, VS1=VS2=13V, Ta=25°C
RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF

peesnanneNanL L] aenhsansen . dms/dy,
F [ SR o
,///// VDD pull-up ouT2
/|
R EeSaaad SRR g
=
VDD-pull-up OouUT1

VS1,VS2

vDD

7 20ps/div
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= Waveform (VDD falling VS1=VS2=13V)
VDD=0—3.3V, VS1=VS2=13V, Ta=25°C
RPULL1=RPULL2==10kQ, COUT1=COUT2=220pF

PEnTERIREES! | Nen: .25 N ms/dv
S et e
\ ouT2
N
"\ VDD pull-up
ouT1
VDD-pull-up
VS1,Vs2
N VDD
T R |
R 20ps/div
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