MITSUMI i

High voltage 2ch Reset IC with over voltage protection for Automotive

PVT1Cx Series

This IC is a 40V withstand voltage 2ch voltage detection IC with Over voltage detection that is ideal for
monitoring the voltage of car batteries.

The voltage detection accuracy is £ 2% including temperature fluctuation, and the output form is CMOS output.
The current consumption is 3.0 pA (typ.), And the operating temperature range is -40 to 105 ° C.

= Automotive grade (AEC-Q100 Grade2)

= High withstand voltage

= Qver voltage detection

= High accuracy detection

® | ow current consumption

m Hysteresis voltage selectable (0.1V to 5.0V)

Main specifications

= Maximum rating supply voltage : -0.3V to 40V
= QOperating voltage range : 1.8V to 20V
= QOperating ambient temperature : -40°C to 105%C
= Detection voltage : 5.0V to 10.0V (0.1V step)
= Detection voltage accuracy : £2% (Ta=-40 to 105°C)
m Hysteresis voltage : 0.1V to 5.0V
= OQVP detection voltage : 16V to 20V
= QOVP detection voltage accuracy 1 +4% (Ta=-40 to 105°C)
= Consumption current : Typ. 3.0uA (VDD=3.3V, VS1=VS2=16V)
= Qutput type : PVT1C1: CMOS
PVT1C2: Open drain
= Qutput Logic : PVT1CxA: Chl Active L / Ch2 Active L
m Additional function : Separated sense pin
= SOT-26B = Voltage monitor for car battery

Mitsumi Electric CO.,LTD.

Semiconductor Business Division tel:+81-46-230-3470
Strategy Engineering Department !
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MITSUMI H

Model Name

PV T 1 C X X X X N R H
| A Yy I N NN [y A
Series name (A) (B) (© (D) (E) (F) (G
(A) |Function C |2ch system reset
) 1 |No delay function / CMOS output

(B) |Delay function / Output type - -
2 |No delay function / Nch open drain output
A [CH1l:Low / CH2:Low

) B |CH1:Low / CH2:High

(C) |Reset output Logic -
C |[CH1:High / CH2:Low
D |CH1:High / CH2:High
01 2-digit alphanumerical serial number.

Detection voltage and -CH1 and CH2 Reset detect voltage setting range : 5V~10V
(D) Hysteresis voltg o ) -CH1 and CH2 Reset hysteresis voltage setting range : 0.1V~5.0V
4 9 -CH1 and CH2 OVP detect voltage setting range : 16V~20V
-CH1 and CH2 OVP hysteresis voltage setting range : 0.5V~1.0V

(E) |Package N |SOT-26B

(F) |Packing specifications 1 R |R housing (Standard)

(G) |Packing specifications 2 H |Embos tape / Halogen free

Block Diagram
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MITSUMI H

Pin Configuration

= SOT-26B

1 2 3
Top view
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Pin No. | Pin name Function
1 VS2 CH2 Voltage sensing pin
2 OUT2 |CH2 Output pin
3 VS1 CH1 Voltage sensing pin
4 VDD Power supply input pin
5 GND Ground pin
6 OUT1 |CH1 Output pin
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Absolute Maximum Ratings

Item Symbol Min. Max. Unit
Supply voltage VDD -0.3 40 \Y,
VS1 pin voltage VS1 -0.3 40 \%
VS2 pin voltage VS2 -0.3 40 \Y,
OUT1 pin voltage PVT1C1 VOUT1 -0.3 VDD+0.3 \Y
PVT1C2 VOUT1 -0.3 40 \Y
OUT2 pin voltage PVT1C1 VOUT2 -0.3 VDD+0.3 \Y
PVT1C2 VOUT2 -0.3 40 \Y
OUT1 pin output current IoUT1 - 20 mA
OUT?2 pin output current I0uUT2 - 20 mA
Storage temperature Tstg -55 150 T
Power dissipation Pd1 - 150 mwW
Item Symbol Min. Max. Unit
Operating ambient temperature Topr -40 105 C
Operating voltage Vop 2.7 20 \Y,

Electrical Characteristics

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

Item Symbol Conditions Min. Typ. Max. Unit '_I'est_
circuit
CH1 Reset voltage VTH1 |vDD=3.3V, VS1:H—L
VTH1x0.98 VTH1 VTH1x1.02 V A

CH1 Hysteresis voltage AVTH1 [VvDD=3.3V

- AVTH1 - Vv A

AVTH1=VRE1-VTH1

CHl Re|ease VOItage VRE]_ VDD=33V, VSlL_)H AVTHl VTH1x0.98 VTH1 VTH1x1.02 V A

+ + +

<1.0V AVTH1-0.1 |  AVTHL | AvTH1+0.1

AVTH1 VTH1x0.98 VTH1 VTH1x1.02

+ + + V A

1.0V AVTH1x0.9 [ AVTHI | AVTHIx1.1

CH1 OVP detect voltage Vovr |VDD=3.3V, VS1=L—>H

Vovrx0.96 Vovr Vovrx1.04 V A
CH1 OVP Hysteresis AVov (vDD=3.3V
AVov - \ A
voltage AVov=Vovr-Vovf
CH1 OVP release voltage | Vovf |VDD=3.3V, VS1=H-L Vovrx0.96 vovr Vovrx1.04 v A
+ + +
AVov-0.1 Avov Avov+0.1
CH2 Reset voltage VTH2 (VvDD=3.3V, VS2:H-L
VTH2x0.98 VTH2 VTH2x1.02 V A
CH2 Hysteresis voltage AVTH2 |VDD=3.3V
- AVTH2 - \ A
AVTH2=VRE2-VTH2
CH2 Release voltage VRE2 |VDD=3.3V, VS2:L—H AVTH2 | vrH2xo.98 VTH2 VTH2x1.02 v A
+ + +
<1.0V AVTH2-0.1 | AVTH2 | avTH2+0.1

AVTH2 VTH2x0.98 VTH2 VTH2x1.02

+ + + V A

1.0V AVTH2x0.9 [ avTH2 | AVTH2x1.1
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Electrical Characteristics

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

", . . Test
Item Symbol Conditions Min. [ Typ. | Max. [ Unit circuit
ti nt IDD =3, = =16V
Consumption curre VDD=3.3V, VS1=16V, VS2=16 ) 3 6 uA B
CH1 Nch Output current ION1 |VvDD=3.3V PVT1CxA 0.1 1 _ mA c
VS1=0V, VOUT1=0.5V PST1CxB
VDD=3.3V PVT1CxC 0.1 1 _ mA c
VS1=16V, VOUT1=0.5V PST1CxD
CH2 Nch Output current ION2 |VvDD=3.3V PVT1CxA 0.1 1 _ mA c
VS2=0V, VOUT2=0.5V PST1CxC
VDD=3.3V PVT1CxB 0.1 1 _ mA c
VS2=16V, VOUT2=0.5V | PST1CxD
CH1 Pch Output current IOP1 |VDD=3.3V PVT1C1A 0.1 0.4 _ mA c
VS1=16V, VOUT2=2.8V | PST1C1B
VDD=3.3V PVT1C1C 0.1 0.4 _ mA c
VS1=0V, VOUT2=2.8V PST1C1D
P2 =
CH2 Pch Output current 10 VDD=3.3V PVT1C1A 0.1 0.4 _ mA c
VS2=16V, VOUT2=2.8V PST1C1C
VDD=3.3V PVT1C1B 0.1 0.4 _ mA c
VS2=0V, VOUT2=2.8V PST1C1D
CH1 Output ILEAK1 |VDD=20V PVT1C2A B _ 5 UA c
leakage current VS1=20V, VOUT1=20v | PST1C2B
VDD=20V PvTiC2C | i 5 uA c
VS1=0V, VOUT1=20V PST1C2D
CH2 Output ILEAK2 |VDD=20V PVT1C2A B _ 5 UA c
leakage current VS2=20V, VOUT2=20Vv | PST1C2C
VDD=20V PVT1C2B B _ 5 UA c
VS2=0V, VOUT2=20V PST1C2D
fi TdHLC1 =3,
CH1 Re-set transfer dHLC1|vDD=3.3V 1 ) 200 us D
delay time VS1=13V—->0V
t fi TdHLC2 =3,
CH2 Re-set ransfer dHLC2(vDD=3.3V 1 ) 200 us D
delay time VS2=13V—->0V
| t fi TdLHC1 =3.
CH1 Re_: ease transfer dLHC1|vDD=3.3V 1 ) 150 us D
delay time VS1=0V—>13V
| t fi TdLHC2 =3.
CH2 Re_: ease transfer dLHC2|vDD=3.3V 1 ) 150 us D
delay time VS2=0V—>13V
VS1 pin resistance RVS1 |vDD=3.3V 5 B 100 MO E
VS1=14V
VS2 pin resistance RVS2 |vDD=3.3V 10 B 100 MO E
VS2=14V
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Test Circuit

PST1C1 (CMOS output) PST1C2 (Nch Open drain output)
10kQ 10kQ
VDD VDD
VS1 OuUT1 VS1 OuUT1
A
VS2 ouT2 VS2 ouT2
vob| V1|, vs2 GND VDD| Vs1|, VS2 GND 3.3V
IDD——— IDD————
il il
VDD VDD
VS1 OuT1 VS1 OuT1[]
B
VS2 OouT2 VS2 ouT2(]
VOD| w1, Vs2 GND GND
VDD VDD
VS1 OuUT1 VS1 OuUT1
C
I[ VS2 OUT2 VS2 ouT2
VDD vsi| vs2 % (E
10kQ 10kQ
VDD
VS1 VbD OuT1 VS1 OuUT1
D
VS2 ouT2 VS2 OouT2
woD| vsi| vs2 GND woD| vsil vs2 GND 3.3V
st VDD st VDD
VS1 OUT1[] VS1 OUT1[]
E 1VS2 VS2
VS2 ouT2(] VS2 ouT2(]
VDD VS1e VS2 GND VDD VS1|y VS2 GND
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Timing Chart

= PSTIC1A
chl OUT1=Low at reset or OVP detect / OUT2=Low at reset detect

VDD

Operating voltage 2.7V or higher

Over Over
vsi voltage voltage

Vovr
Vovf

VTH1+AVTH1 \

VTH1 /

OuUT1

\):41 \XZ 3

T X1~6 ~ TdHLCL
TdHLC1 When VDD falls, the OUT1 and OUT2 pins may be undefined at 2,7V or less.

VS2

VTH2+ AVTH2 /—

/ /

ouT2

™ —

Y TdHLC2 "TAHLC2
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Timing Chart

= PST1C2D
chl OUT1=High at reset or OVP detect / OUT2=High at reset detect

VDD

Operating voltage 2.7V or higher

Over Over
Vsi voltage voltage

Vovr
Vovf

VTH1+AVTH \

VTH1 /

OouT1

-\

™ X1~6

VS2

VTH2+ AVTH2

TdHLC1 When VDD falls, the OUT1 and OUT2 pins may be undefined at

2.7V or less

" TdHLC1

VTH2 /

ouT2

%4

\->:<5

’|->:<5

-

Y TdHLC2

—

" TdHLC2
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Application Circuit

= PST1C1 (CMOS output)

VDD [ J_‘
; ; vbDb CPU / MPU

ﬂi—[ vsi ouTt [ ———» ReseT1

VSt

A VS2 ouT2 | ———*{ RESET2
=2 x GND

’ F

1. The typical application circuit is not guaranteed for a set applications. It has to test sufficiently in a set applications.

CPU / MPU
RESET1

) our2[} RESET2
GND L]

;;mf

%1, 2 Current limiting resistor for negative surge protection.

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. VS1, VS2).
At the negative surge, the reset output may be erroneously output,
so please consider countermeasures using external components
depending on the required specifications of the set circuit.

4. 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.

5. Between next to each other pin of PVT1xx (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.

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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LAY/ o (e 1Ml a o) d Bl LN oL Bl (o =g [ d (e PVT1C1AOIN : VTH1=6.2V, AVTH1=0.5V, VTH2=5.9V, AVTH2=0.6V

= CH1 reset voltage - VS1 m CH2 reset voltage - VS2
3.5 3.5
3.0 3.0
2.5 2.5
A i
S 20 T 1 S 20 l T
1 1
- ' o
= v =
315 ' 315
1.0 VDD=3.3V, 1.0 VDD=3.3V,
VS1=0620V, VS2=0620V,
0.5 Ta=25°C 0.5 Ta=25°C
0.0 0.0
1] 5 10 15 20 1] 5 10 15 20
VS1 [V] VS2[V]
m CH1 reset voltage -VDD m CH2 reset voltage -VDD
6.35 6.05
VS1=H-L, Ta=25°C VS2=H-L, Ta=25°C
6.30 6.00
6.25 5.95
s z
E 6.20 f:“:‘ 5.90
S g
6.15 5.85
6.10 5.80
6.05 5.75
0 5 10 15 20 V] 5 10 15 20
VDD [V] VDD [V]
= Supply current - VDD = Supply current - Temperature
6 6
VS1=VS2=16V, Ta=25°C VDD=3.3V,V51=VS2=16V
5 5
4 4
S =3
a [=]
a e
2 2
1 1
1] 1]
V] 5 10 15 20 -50 -25 [V] 25 50 75 100 125
VDD [V] Ta[°C]

*The above characteristics are typical values.
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LAY/ o (e 1Ml a o) d Bl LN oL Bl (o =g [ d (e PVT1C1AOIN : VTH1=6.2V, AVTH1=0.5V, VTH2=5.9V, AVTH2=0.6V

m CH1 reset voltage - Temperature

6.35
VDD=3.3V, VS1=H-L

6.30

6.25
2
T 6.20
5

6.15

6.10

6.05

-50 -25 0 25 50 75 100
Ta[°C]

m CH1 over voltage rising - Temperature
20.0

19.5 VDD=3.3V, VS1=L—H

17.5
\
17.0
16.5
16.0
-50 -25 [} 25 50 75 100
Ta[°C]

m CH2 reset voltage - Temperature

6.05
VDD=3.3V, VS2=H—-L

6.00

5.95
=
; 5.90
S

5.85

5.80

5.75

-50 -25 0 25 50 75 100
Ta [°C]
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125

125

125

m CH1 hysteresis voltage - Temperature

1.0
0.9 VDD=3.3V
0.8
0.7
E 0.6

T 05

2 04
0.3
0.2
0.1

0.0
-50 -25 [} 25 50 75 100 125

Ta[°C]

CH1 over voltage hysteresis voltage - Temperature
1.0
0.9 VDD=3.3V
0.8

0.2 \

25 50 75 100 125
Ta[°C]

CH2 hysteresis voltage - Temperature
1.0
0.9 VDD=3.3V
0.8
0.7
5 06

o5

E 0.4
0.3
0.2
0.1

0.0
-50 -25 [} 25 50 75 100 125

Ta[°C]

*The above characteristics are typical values.
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LAY/ o (e 1Ml a o) d Bl LN oL Bl (o =g [ d (e PVT1C1AOIN : VTH1=6.2V, AVTH1=0.5V, VTH2=5.9V, AVTH2=0.6V

® CH1 Nch output current - Temperature

5
VDD=3.3V, VS1=0V, VOUT1=0.5V

ION1 [mA]
N w

-50 -25 [} 25 50 75 100 125
Ta[°C]

m CH1 Pch output current - Temperature

2.0
VDD=3.3V, VS1=16V, VOUT1=2.8V

1.5

I0P1 [mA]
=
o

]

-50 -25 [} 25 50 75 100 125
Ta[°C]

m VS1 pin resistance - Temperature
100

20 VDD=3.3V, VS1=14V

80

70

60

50

RVS1 [MQ]

40
30
20

10

-50 -25 [} 25 50 75 100 125
Ta [°C]
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m CH2 Nch output current - Temperature

5
VDD=3.3V, VS2=0V, VOUT2=0.5V

ION2 [mA]
N w

50  -25 0 25 50 75 100 125
Ta[°C]

m CH2 Pch output current - Temperature

2.0
VDD=3.3V, VS2=16V, VOUT2=2.8V

15

10P2 [mA]
=
o

05 \

50  -25 0 25 50 75 100 125
Ta [°C]

m VS2 pin resistance - Temperature
100

90 - VDD=3.3V,VS2=14V

80

70

60

50

RVS2 [MQ]

40
30
20
10

[}
-50 -25 [} 25 50 75 100 125

Ta[°C]

*The above characteristics are typical values.
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LAY/ o (e 1Ml a o) d Bl LN oL Bl (o =g [ d (e PVT1C1AOIN : VTH1=6.2V, AVTH1=0.5V, VTH2=5.9V, AVTH2=0.6V

m CH1 reset transfer delay time - Temperature

150
VDD=3.3V, VS1=13-0V

100

TdHLC1 [ps]

']
(=]

-50 -25 [} 25 50 75 100 125
Ta[°C]

m CH1 release transfer delay time - Temperature

150
VDD=3.3V, VS1=0—-13V

100
o
=
i
Q
I
-
°
-

50

1]

-50 -25 V] 25 50 75 100 125

Ta[°C]

m CH?2 reset transfer delay time - Temperature

150
VDD=3.3V, VS2=13-0V

100
o
=
~N
Q
-
I
°
-

50

1]

-50 -25 [V] 25 50 75 100 125

Ta[°C]

CH2 release transfer delay time - Temperature

150
VDD=3.3V, VS2=0—13V

100

TdLHC2 [ps]

']
o

-50 -25 [} 25 50 75 100 125
Ta[°C]

*The above characteristics are typical values.
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