LOW VOLTAGE DETECTOR WITH BUILT-IN
RI CO H DELAY CIRCUIT

R3134x SERIES NO. EA-209-090128

OUTLINE

R3134x Series are CMOS-based voltage detector ICs with built-in delay circuit, high detector threshold
accuracy, and ultra low supply current, which can operate at low voltage.

These ICs can be used as system reset generators, and each of these ICs consists of a voltage reference, a
comparator, resistors for setting voltage detector threshold, an output driver transistor, manual reset circuit, and
an output delay generator.

Detector threshold is fixed internally with high accuracy and requires no adjustment. When a supply voltage
crosses a setting detector threshold voltage from a high value to a lower value, this IC generates reset signal.

R3134x Series output “L” at its detect.

Since each of R3134x Series embeds an output delay generator, during a setting 240ms delay time, which is
fixed in the IC, this IC keeps the reset condition after they are released. Released conditions will be kept for the
delay time from when a supply voltage crosses a setting detector threshold voltage from a low value to a higher
value, or from when the manual reset signal is released.

Two output types, Nch open drain type and CMOS type, are available.

Since the packages for these ICs are ultra small DFN (PLP)1212-6 package, SOT-23-5, and SC-88A, high
density mounting of the ICs on board is possible.

FEATURES

e Ultra-low supply CUMTeNt.......ccooviviiiiieie e Typ. 0.8pA (R3134x27x: Vbop=3.0V)

e Operating Voltage Range..........cccouveeiiiiiiiiiiiii e 0.75V to 6.0V (Topt=25°C)

e Detector Threshold..........ccceeevviiiiieiie e Setting with a step of 0.1V in the range of 1.0V
to 5.0V is possible. Further, 2.32V, 2.63V, 2.93V,
3.08V, 4.38V, and 4.63V can be provided as
standard.

« Embedded Power on Reset Delay Time Circuit................... Typ. 240ms

¢ High Accuracy Detector Threshold.............ccccceveeiiniiiinnneen. +1.8%

¢ High Accuracy Released Delay Time........cccccccveeeeiccivvveennnn. +36ms

* Low Temperature-Drift Coefficient of Detector Threshold.... £100ppm/°C

¢ TWO OULPUL TYPES ooieiieeeee et e e e e e Nch Open Drain and CMOS

e SMall PACKAQGES......coivviieiiiiiie ittt SC-88A, DFN(PLP)1212-6, SOT23-5
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R3134x

APPLICATIONS

» CPU & Logic Circuit Reset

 Battery Checker

* Window Comparator

« Wave Shaping Circuit

 Battery Backup Circuit
» Power Failure Detector

BLOCK DIAGRAMS

R3134xxXEA Nch Open Drain Output

R3134xxxEC CMOS Output

VbD

GND

Delay
Circuit

Delay
Circuit

MR VbD
ouT L
GND
I

MR

ouTt
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R3134x

TIMING CHART
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R3134x Operation Diagram

* Qutput Delay Operation

Output Delay Time, or Tdelay is specified as follows:

1. In the case of Nch Open Drain Output:
The time interval from rising edge of Voo pulse (0.8V - (Voer)+1.0V) to the time at which the output reaches
2.5V under the condition that the output pin (OUT) is pulled up to 5V through a 470kQ resistor.

2. In the case of CMOS Output:
The time interval from rising edge of Voo pulse (0.8V - (Voer)+1.0V) to the time at the output reaches Voo/2.

(VoeT+1.0V)/2

+VDET+1.0V +VDET+1.0V
Input Voltage Input Voltage
(Vop) (Vobb)
0.8V 0.8V
| | | |
GND : : GND : :
| | | |
| | | |
| | | |
| | | |
| | | |
5.0V ! I +VDET+1.0V ! I
| | | |
| | | |
Output Voltage l l Output Voltage l l
-~ | | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| 1 1 |

GND GND

| :1_ _): | | :(_ _>= |
Trst Tdelay Trst Tdelay
Nch Open Drain Output CMOS Output

RICOH



R3134x

SELECTION GUIDE

The detector threshold and the output type of R3134x Series can be designated at the user’s request by
specifying the part number as follows:

R3134xxxEx (X)-TR-X — Part Number

I T
ab ¢ b d e

Code Contents

Package Designation

a Q: SC-88A
N: SOT-23-5
K: DFN (PLP)1212-6
Setting Detector Threshold (Voer)

blb’ Stepwise setting with a step of 0.1V in the range of 1.0V to 5.0V is possible.

a’ describes the last digit of the next items; 2.32V/2.63V/2.93V/3.08V/4.63V
ex. 2.63V Output —» R313xx26Ex3-TR
Designation of Output type

C A: Nch Open Drain
C: CMOS

d TR: Designation of Taping Direction
(Refer to Taping Specification)

e Designation of Composition of pin plating
-F: Lead free solder plating (SC-88A, SOT-23-5)

PIN CONFIGURATION

® SC-88A ® SOT23-5
5 4
MARK SIDE |:| |:|
lél lél lél MARK SIDE

S0

® DFN(PLP)1212-6

el sl tai] ||| |
I

BOTTOM VIEW
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R3134x

PIN DESCRIPTION

* SC-88A
Pin No. Symbol Description
1 Vob Input Pin
2 GND Ground Pin
Manual Reset Input Pin
3 MR Active at “L” input. Pulled up via 1MQ. If MR pin is not necessary,
open this node, or connect it to Voo.
Output Pin
4 ouT Output “L” at detect, Output “H” at release.
5 NC No Connection
* S0OT23-5
Pin No. Symbol Description
Output Pin
1 ouT Output “L” at detect, Output “H” at release.
2 Vob Input Pin
3 GND Ground Pin
Manual Reset Input Pin
4 MR Active at “L” input. Pulled up via IMQ. If MR pin is not necessary,
open this node, or connect it to Voo.
5 NC No Connection
* DFN(PLP)1212-6
Pin No. Symbol Description
1 Vob Input Pin
2 NC No Connection
3 GND Ground Pin
Output Pin
4 ouT Output “L” at detect, Output “H” at release.
5 NC No Connection
Manual Reset Input Pin
6 MR Active at “L” input. Pulled up via IMQ. If MR pin is not necessary,
open this node, or connect it to Voo.
ABSOLUTE MAXIMUM RATINGS
Symbol Item Rating Unit
Vop Supply Voltage 6.5 \%
Vour Output Voltage CMOS Vss—0.3 to Voo+0.3 V
Nch Vss—0.3t0 6.5 Y
Vmr Input Voltage Vss—0.3 to Voo+0.3 \%
lout Output Current 30 mA
380(SC-88A)
Po Power Dissipation™* 420(SOT23-5) mw
400(DFN(PLP)1212-6)
Topt Operating Temperature Range -40 to +85 °C
Tstg Storage Temperature Range -55to +125 °C

[Note 1: This specification is at mounted on board.

Pp depends on conditions of mounting on board. This sgecification is based on the measurement at the condition below:
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R3134x

[Measurement Conditions
Environment: Mounted on board (Wind velocity Om/s)
Board Material: FR-4 (2-layer)
Board dimensions : 40mm x 40mm x t1.6mm
Copper Area : 50%

ABSOLUTE MAXIMUM RATINGS

Absolute Maximum Ratings are threshold limit values that must not be exceeded under any conditions.
Moreover, such values for any items must not be reached simultaneously. Operation above these absolute maximum ratings

may cause degradation or permanent damage to the device. These are just stress ratings and do not necessarily imply to
guarantee the operation below these limits.
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R3134x

ELECTRICAL CHARACTERISTICS

Topt=25°C
Symbol Item Test Conditions Min. | Typ. | Max. | Unit
I Topt=25°C 0.75 6.00
Vob Operating Voltage Vv
~40°C = Topt = 85°C 0.85
VDETX VDETX
VoeT Detector Threshold 0.982 1.018 Vv
Iss1 Supply Currentl Voo=Vper—0.1V, lour=0A 20 HA
Iss2 Supply Current2 Voo=Vper+0.1V, lour=0A 20 MA
Vper<1.6V 3.6
Iss3 Supply Current3 1.6V = Voer<2.7V Voo=6.0V, 30 | pA
lout=0A
2.7V = Voer 2.5
Vo “H” Output Voltage Refer to the specification table below.
VoL “L” Output Voltage Refer to the specification table below.
MR pin pull-up P
RumRr resistance Topt=25°C 0.5 1.0 4.0 MQ
Trstetet ]E())lrjté)élttelgte lay Time Voo=Vper t0 Voer—0.1V 15 us
Tdelay™® f?)‘r‘tr%‘f; azzlay TIMe | \/05=0.8V to Voer+1.0V 204 | 240 | 276 | ms
Detector Threshold
/
i\_l{DET: Temperature -40°C = Topt = 85°C =100 popcr:n
op Coefficient

Notel) Guaranteed by design, not mass production tested.

Note 2) The Surrounded values with [ | means the specifications guaranteed by design under the
temperature condition range as -40°C<Ta<85°C
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R3134x

e “H” Output Voltage (Von) table

Topt=25°C
Products Test Conditions Min. Typ. Max. Unit
Voer<1.2V | Vop=Vper+0.1V, lon=—50pA
1.2V = Voer<2.0V | Voo=Voer+0.1V, lon=—150pA
R3134xxx1C 0.8xVop \
2.0V = Voer<3.1V | Voo=Vper+0.1V, lon=—500uA
3.1V = Voer Voo=Vper+0.1V, lon=—800pA
e “L” Output Voltage (Voo) table
Topt=25°C
Symbol Item Test Conditions Min. Typ. Max. Unit
Voer<1.2V | Vop=Vper—0.1V, lot.=200pA 0.04
1.2V = Voer<2.0V | Voo=Voer+0.1V, lo.=750uA 0.06
R3132xxx1x \Y,
2.0V = Voer<3.1V | Vop=Voer+0.1V, lo.=1.2mA 0.05
3.1V = Voer Vopo=Voer+0.1V, lot=3.2mA 0.06
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R3134x

DETECTOR THRESHOLD SPECIFICATIONS BY PART NUMBER
* R3134x

Operating Voltage Detector Threshold Supply Current 1
Part Number Vop[V] -VDET[V] Iss1[uA]
Conditions Max. Conditions Max. | Min. | Typ. | Max. Conditions Typ. | Max.
R3134x23Ex2 2.278 | 2.320 | 2.362 08
R3134x26Ex3 2.583 | 2.630 | 2.677
R3134x29Ex3 Topt=25°C 0.75 —40:: éoTopt 0.85 2.877 | 2.930 | 2.983 VDD:VDE_T—O.].V 20
R3134x30Ex8 = 85°C 3.025 | 3.080 | 3.135 lout=0A 09
R3134x43Ex8 4.301 | 4.380 | 4.459
R3134x46Ex3 4547 | 4.630 | 4.713
R3134x10Ex 0.982 | 1.000 | 1.018
R3134x11Ex 1.080 | 1.100 | 1.120
R3134x12Ex 1.178 | 1.200 | 1.222
R3134x13Ex 1.277 | 1.300 | 1.323
R3134x14Ex 1.375 | 1.400 | 1.425
R3134x15Ex 1.473 | 1.500 | 1.527
R3134x16Ex 1.571 | 1.600 | 1.629
R3134x17Ex 1.669 | 1.700 | 1.731
R3134x18Ex 1.768 | 1.800 | 1.832 0.8
R3134x19Ex 1.866 | 1.900 | 1.934
R3134x20Ex 1.964 | 2.000 | 2.036
R3134x21Ex 2.062 | 2.100 | 2.138
R3134x22Ex 2.160 | 2.200 | 2.240
R3134x23Ex 2.259 | 2.300 | 2.341
R3134x24Ex 2.357 | 2.400 | 2.443
R3134x25Ex 2.455 | 2.500 | 2.545
R3134x26Ex 2.553 | 2.600 | 2.647
R3134x27Ex 2.651 | 2.700 | 2.749
R3134x28Ex 2.750 | 2.800 | 2.850
R3134x29Ex ~40°C < Topt 2.848 | 2.900 | 2.952 VDD=VDET-0.1V
R3134x30Ex Topt=25°C 0.75 < g5°C 0.85 | 2.946 | 3.000 | 3.054 loUT=0A 2.0
R3134x31Ex 3.044 | 3.100 | 3.156
R3134x32Ex 3.142 | 3.200 | 3.258
R3134x33Ex 3.241 | 3.300 | 3.359
R3134x34Ex 3.339 | 3.400 | 3.461
R3134x35Ex 3.437 | 3.500 | 3.563
R3134x36Ex 3.535 | 3.600 | 3.665
R3134x37Ex 3.633 | 3.700 | 3.767
R3134x38Ex 3.732 | 3.800 | 3.868 0.9
R3134x39Ex 3.830 | 3.900 | 3.970
R3134x40Ex 3.928 | 4.000 | 4.072
R3134x41Ex 4.026 | 4.100 | 4.174
R3134x42Ex 4.124 | 4.200 | 4.276
R3134x43Ex 4.223 | 4.300 | 4.377
R3134x44Ex 4.321 | 4.400 | 4.479
R3134x45Ex 4.419 | 4.500 | 4.581
R3134x46Ex 4.517 | 4.600 | 4.683
R3134x47EX 4.615 | 4.700 | 4.785
R3134x48Ex 4.714 | 4.800 | 4.886
R3134x49Ex 4.812 | 4.900 | 4.988
R3134x50Ex 4.910 | 5.000 | 5.090
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R3134x

Supply Current 2

Supply Current 3

“H” Output Voltage

Iss2[uA] Iss3[HA] VoH[V]
Conditions Typ. | Max. Conditions Typ. | Max. Conditions Min.
1.2 3.0
VVbD=VDET+0.1V
VDD=VDET+0.1V 0.8 20 VDD=6.0V loH=-500uA 0.8x
louT=0A ' ' louT=0A VoD
1.0 2.5
VDD=VDET+0.1V
loH=—800uA
VDD=VDET+0.1V
loH=-50uA
3.6
14 VDD=VDET+0.1V
loH=-150uA
3.0
1.2
VVboD=VDET+0.1V
loH=-500uA
VVboD=VDET+0.1V 0.8 20 VVbD=6.0V 0.8x
louT=0A ' ' louT=0A VoD
1.0
2.5
VDD=VDET+0.1V
loH=-800uA
0.8
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R3134x

MR pin “H” Input
Voltage

MR pin “L” Input

L” Output Voltage Voltage

MR pin pull-up resistance

Part Number

VoL[V]

VIH[V]

VIiL[V]

RMR[MQ]

Conditions

Max.

Conditions

Min.

Conditions

Max.

Conditions

Min.

Typ.

Max.

R3134x23Ex2

R3134x26Ex3

R3134x29Ex3

R3134x30Ex8

Vpb=VDET-0.1V
loL=+1.2mA

0.05

R3134x43Ex8

R3134x46Ex3

Vop=VDeT-0.1V
loL=+3.2mA

0.06

VDD = VDET+0.1

0.75x%
VbD

VDD = VDET+0.1

0.2x
VbD

Topt=25°C

0.5

1.0

4.0

R3134x10Ex

R3134x11Ex

Vop=VDeT-0.1V
loL=+200pA

0.04

R3134x12Ex

R3134x13Ex

R3134x14Ex

R3134x15Ex

R3134x16Ex

R3134x17EXx

R3134x18Ex

R3134x19EXx

Vop=VDeT-0.1V
loL=+750pA

0.06

VDD = VDET+0.1

R3134x20Ex

R3134x21Ex

R3134x22Ex

R3134x23Ex

R3134x24Ex

R3134x25Ex

R3134x26Ex

R3134x27Ex

R3134x28Ex

R3134x29Ex

R3134x30Ex

Vpb=VDET-0.1V
loL=+1.2mA

0.05

R3134x31Ex

R3134x32Ex

R3134x33Ex

R3134x34Ex

R3134x35Ex

R3134x36Ex

R3134x37Ex

R3134x38Ex

R3134x39Ex

R3134x40Ex

R3134x41Ex

R3134x42Ex

R3134x43Ex

R3134x44Ex

R3134x45Ex

R3134x46Ex

R3134x47Ex

R3134x48Ex

R3134x49Ex

R3134x50Ex

Vop=VDeT-0.1V
loL=+3.2mA

0.06

0.75x%
VbD

VDD = VDET+0.1

0.2x
VbD

Topt=25°C

0.5

1.0

4.0

RICOH
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R3134x

Output Delay Time for Release

Detector Threshold
Temperature Coefficient

Tdelay[ms] AVDET/ATopt[ppm/°C]
Conditions Min. | Typ. | Max. Conditions
Vbb=0.8V -

—40°C =
VoET+LOV | 204 | 240 | 276 | 40° 8EO(T:°pt +100
Topt=25°C -
Vbp=0.8V -

—40°C =
Voer+L.OV | 204 | 240 | 276 | “0F° SE‘I:OIM +100
Topt=25°C =

RICOH




R3134x

OPERATION
* Operation of R3134x Series

Delay
Circuit

Comparator

Block Diagram

e CMOS Output Type

* Vbb
Pch
ouT
Nch
*® GND

OUT pin is connected to the drain of Nch Tr. and Pch Tr. in this IC.

* Nch Open Drain Output Type
OUT pin is connected to the drain of Nch Tr. in this IC.

(OUT pin should be pulled up to Voo or an external voltage level.)

@ | @ | @ | @ | @
| | | |
| | | |
i i i B
Supply ' i | |
Voltage : : Detector Threshold (VpeT)
(Vop) l l l =Relased Voltage
| | |
| | |
i | I Minimum Operating Voltage
y t (VobL)
N /' :
, , , / GND
o
Output | : :
Voltage ! I :
(OUT) | | |
| | |
| | |
! ! —> [« toeLaY
N A
' GND

Operating Diagram

In the above diagram,

@ Output voltage becomes equal to supply voltage (Nch open drain output type; equal to pull-up Voltage).

® When the supply voltage is down to the detector threshold level (Point A), Vref = Voo x Rb / (Ra+Rb) is true.
Then, the output of the comparator is reversed, thus output voltage becomes equal to GND level.

® When the supply voltage is lower than minimum operating voltage, the output of transistor is indefinite,

therefore the output is also indefinite.
@ Output voltage is equal to GND level.

® When the supply voltage is higher than the released voltage (Point B), Vref = Voo x Rb / (Ra+Rb) is true. Then
the output of the comparator is reversed, thus the output voltage becomes equal to the supply voltage (Nch

open drain output type; equal to pull-up voltage).

O There is no hysteresis range between the detector threshold and the released voltage.

RICOH
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R3134x

TECHNICAL NOTES

When the IC is released and a large pulse (glitch) crosses the detector threshold is forced, the IC may not
maintain the released condition. The amplitude of the pulse (Voer—Voomin) and the pulse width the IC can
maintain the released level is described in the graph as follows:

=120
2
\
—
5100 N
S I\
5 \ \\\ R313xx48E
87 60 ™ \\ ;\ \\ |
£ (N
3 \\ N NN R313xx36E
_._C_‘ 40 S \k 1 [
2 R313xx10E | T~K
> 20 : T
3 I
g 0 R313xx27E v
1 10 100 1000
Reset Comparator Overdrive, (VDET-VDDMIN) (mV)
|__ Pulse Width _|
| |
Vob | :
| |
| |
...................... - ==
VDET

Amplitude level
(VDET-VDDmin)

«————————

VIN Input Waveform

Notes:

The graph above shows the condition for the maximum transient duration without generating a reset. If the
larger amplitude or larger pulse width noise than the graph may be on the Vop, the reset signal may be
generated.
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R3134x

Application Notes

Vop VoD
R R1
Vop VoD R2
R31;’>xx S R31_3xx
Series |[oUuT Series |[oUT
GNDf GNDi
Figure A Figure B
The connection such as Figure A and Figure B may cause the loop oscillation because of the cross
conduction current. Not only that, these types connection may make shift the detector threshold level
because of the voltage dropout with consumption current of the IC itself.

TEST CIRCUITS

Iss —» 5V
Vop Voo 470kQ
1 VIN R313xx Vout
Vin'= | R313xx T MR : ouT
; —o ouT
Series Series
GND
fGND
Test Circuit for Supply Current Test Circuit for Detector Threshold
(CMOS Output type; pull-up part is not necessary.)
VbD VbD
VN R313xx | VN R313xx |t
MR | Series \or MR | Series o
GND l GND T
lout lout
Test Circuit for “H” Output Voltage Test Circuit for “L” Output Voltage

(CMOS Output Type only)

RICOH
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R3134x

5V

?VDD

VIN = MR | R313xx

Series
VMRI

470kQ

%GND

Test Circuit for MR pin Input Voltage
(CMOS Output type; pull-up part is not necessary.)

Iss

?VDD

W= R TR313xx
MR| Series
V“"i GND

Test Circuit for MR pin Pull-up Resistance

(Voer)+1.0V %VDD
Input Voltage
R313xx o—eV
LoV VIN@ Series | OYT -
GND iGND
Vbb VDD _— p—
loz - -
vn [ R313xx -0 Output Voltage |
Series out S0% i
fGND S— !
Vos GND —> l«— Tdelay
Test Circuit for Off Leakage Test Circuit for Output Delay Time
Current (CMOS Output type; pull-up is not necessary.)
TYPICAL CHARACTERISTICS
1) Supply Current vs. Input Voltage
R3134x101x R3134x161x
2 2
— TOpt=85°C —
< 1.6 — < 16
% /{5"0 % ToPESS ﬁ
E 1.2 ////’ﬁ E 1.2 = ﬁ
o T e o -40°
S ol AT S sl gL +—
. / /’
> > %
Q. Q.
s s
@ 04 @ 04
0 0

0 1 2 3 4 5 6
Input Voltage VIN(V)

0 1 2 3 4 5 6
Input Voltage VIN(V)

16
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R3134x

R3134x271x R3134x481x
2 2
<E3 1.6 <3 1.6
3 Topt=85°C 3
= 12 —— e 12 Toorm85°C
o _— o opt=85°
5 os A—— ¢ 5 os A
. 7, .
= o -40°C > —] 0°
g = g = — 40°C
3 04 3 04
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Input Voltage VIN(V) Input Voltage VIN(V)
2) Detector Threshold vs. Temperature
R3134x101x R3134x161x
1.10 1.80
S >1.75
{ L
g 1.05 g 1.70
% % 1.65
3 %
$ 1.00 ——=—m —_— 2 1.60 —
= = 155
6 —
£0.95 £ 1.50
Z g
g 8145
0.90 1.40
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature Topt(°C) Temperature Topt(°C)
R3134x271x R3134x481x
2.90 5.1
S S
E2.85 E 5.0
g 2.80 g io
% 2.75 %
< <
2 2.70 2 4.8
= — — = — T
F 265 = e —
] o :
g 2.60 g
8 2.55 8
2.50 4.5
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature Topt(°C) Temerature Topt(°C)
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R3134x

3) Nch Driver Output Current vs. Vos (Topt=25°C)

Nch Driver Output Current

Nch Driver Output
Current lout [mA]

4) Nch Driver Output Current vs. Input Voltage (Vos=0.5V)

Nch Driver Output Current

lout [mA]

lout [mA]

VDD =099V
R3134x 10Ex VDD =08V
3.0
25 /‘
2.0 /
15 /
1.0
0.5
0.0
0.0 0.5 1.0 1.5
Vs [V]
VDD =20V

R3134x 27EX VDD =10V
35.0
25.0 /
20.0 /
15.0 /
10.0 /

5.0
00 z 1 1
0.0 0.5 1.0 1.5 2.0
Vs [V]

——
R3134x 10Ex I
VDS=0.5V ey
4
3+
2
1
0
0.0 0.5 1.0 15

Input Voltage Voo [V]

Nch Driver Output Current

Nch Driver Output Current

Nch Driver Output Current

w
0

R3134x16Ex

VDD =1.0V
VDD=0.8V

w
[=}

L

PooNDN
o o w

lout [mA]

g
=]

o
3

o
[=}

0.0

140

0.5
Vbs [V]

1.0

R3134x48Ex

15

VDD=4.0vV

VDD=20V
VDD=1.0V

120

100
80

60

lout [mA]

40
20 |

0.0

20

0.5 1.0 15

Vps[V]

2.0

R3134x 16Ex
VDS=0.5V

— 500
—_0°C
85°c

16

=

=
N
T

[e¢]

lout [mA]

J

0.0

0.5 1.0 15

Input Voltage Vob [V]

2.0
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R3134x

Nch Driver Output Current

lout [mA]

a1
o

5
o

w
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6) Pch Driver Output Current vs. Input Voltage
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8) Power-on Reset Delay Time vs. Temperature
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