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NOTICE

. The products and the product specifications described in this application manual are subject to change or dis-
continuation of production without notice for reasons such as improvement. Therefore, before deciding to use
the products, please refer to Ricoh sales representatives for the latest information thereon.

. This application manual may not be copied or otherwise reproduced in whole or in part without prior written con-
sent of Ricoh.

. Please be sure to take any necessary formalities under relevant laws or regulations before exporting or other-
wise taking out of your country the products or the technical information described herein.

. The technical information described in this application manual shows typical characteristics of and example
application circuits for the products. The release of such information is not to be construed as a warranty of or a
grant of license under Ricoh's or any third party's intellectual property rights or any other rights.

. The products listed in this document are intended and designed for use as general electronic components in
standard applications (office equipment, computer equipment, measuring instruments, consumer electronic
products, amusement equipment etc.). Those customers intending to use a product in an application requiring
extreme quality and reliability, for example, in a highly specific application where the failure or misoperation of
the product could result in human injury or death (aircraft, spacevehicle, nuclear reactor control system, traffic
control system, automotive and transportation equipment, combustion equipment, safety devices, life support
system etc.) should first contact us.

. We are making our continuous effort to improve the quality and reliability of our products, but semiconductor
products are likely to fail with certain probability. In order prevent any injury to persons or damages to property
resulting from such failure, customers should be careful enough to incorporate safety measures in their design,
such as redundancy feature, fire-containment feature and fail-safe feature. We do not assume any liability or
responsibility for any loss or damage arising from misuse or inappropriate use of the products.

. Anti-radiation design is not implemented in the products described in this application manual.

. Please contact Ricoh sales representatives should you have any questions or comments concerning the prod-
ucts or the technical information.

June 1995
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I‘”@@[H:I MULTI-POWER SUPPLY

RXSVEO XXX SERIES

OUTLINE

The RX5VEQX X Xseries are multi-power supply ICs with high accuracy output voltage and detector threshold
and with ultra low supply current by CMOS process. Each of these ICs consists of four voltage regulators,two volt-
age detectors and control switches.These ICs can achieve the construction of an ideal power supply system in
accordance with the user's mask option.

Output Voltage and Detector Threshold can be independently set within each IC by laser trim. The package
are of 16pin SSOP(0.8mm pitch) and 16pin SSOP(0.65mm pitch).

FEATURES

e Ultra-Low Supply Current

* Broad Operating Voltage Range--«----+-++see2 1.5V to 10.0V

« High Accuracy Output Voltage and Detector Threshold - -wwssermssrmssimsimsinsinnns. +92 5%
e Output Voltage and Detector Threshold - Stepwise setting with a step of 0.1V is possible

(refer to Selection Guide)

* Low Temperature-Drift Coefficients of Output Voltage and Detector Threshold -« TYP. £100ppm/°C
* Small Dropout Voltage:-«=-+--ssssseereeseesaninans 50mV when IouT is 80mA (Regulators 1, 2)
. Small Package .................................................. 16p1n SSOP (08mm pltch)

16pin SSOP (0.65mm pitch)

* Direct connection to CPU is possible by an internal Level Shift Circuit.

APPLICATIONS

* Power source system for hand-held communication equipment such as cellular phones and cordless telephones.

* Power source system for battery-powered appliances.

PIN CONFIGURATION

*« RX5VEQ001 X
Routa [] 1 16 [] Vobb
Vsenz [] 2 O 15 [] Routs
co[3 14 [ Vsent
RESET [ 4 13 [d csw3
Dour [] 5 12 [] csw2
Rout1 [ 6 11 [ cswi
lsc1 [ 7 10 [ Rout2
GND [] 8 9 [ Isc2

RIGOX



RX5VEQ XXX

BLOCK DIAGRAMS

+ RX5VE001 %

VoD J‘ 1 VDD é ]
— Regulator —JZ IBC1 Regulator :\I)z IBC1
Level . Rout1 1 © RouTt1
Cswi ; ] g
Shift ] )
I—c- Regulator :]Z IBC2 Regulator :i IBC2
Level 2 Rout2 2 © RouT2
CSW2 it ' gEOo1—
1—| p—|
| Regulator
[ Regglalor —0 RouTs 3 |29 Routs
csw3 Level T o e —
Shift % —
Regulator ) Regulator —0-© RouT4
9 2 Rourts > 4
@
IS ES D -
VSEN1 1 S Q
Detector Dout 2 o— | DeTfCTOI’ © Dout
1
- [ o
VSEN2 RESET © f
RESET Delay Detector GND
. Delay Detector GND Co © Generator 5
enerator 2
Co T ,J,_.

SELECTION GUIDE
In the RX5VEQXXXsgeries, Standard ICs and Customized ICs by mask option (hereinafter Optional Mask

Version ICs) are available at the user's request. Voltage settings for six circuits, four for Regulators and two for

Detectors, can be designated.

Part Number is designated as follows :
RX5VE0XXX — XX« Part Number

T T
a bed e

Code Contents

Designation of Package Type:

a S : 16pin SSOP (0.8mm pitch)
V : 16pin SSOP (0.65mm pitch)
b Serial Number for Multi-Power Supply IC (RX5VE) series:
Serial Number for Mask Version:
c x1 for Standard ICs. Other numbers for Optional Mask Version ICs.
d Serial Number for Voltage Setting:

A to Z are assigned in alphabetical order. (except 1,0,Q,X)

Designation of Taping Type:
e Ex. E1, E2
(refer to Taping Specifications)

RIGOG



RX5VEQX XX

PIN DESCRIPTION

Pin No. Symbol Description
1 Rour4 Output Pin for Voltage Regulator 4.
2 VSEN2 Sense Pin for Voltage Detector 2.
3 Cp Pin for External Capacitor for Delay Time Setting of Voltage Detector 2.
4 RESET Output Pin of Voltage Detector 2. Nch Open Drain Output. “L” Outputat Detection.
5 Dout Output Pin of Voltage Detector 1. Nch Open Drain Output. “L” Output at Detection.
6 Rour1 Output Pin of Voltage Regulator 1. Connected to Collector of PNP Transistor.
7 IBc1 Connected to Base of External PNP Transistor for Voltage Regulator 1 and controls Base Current.
8 GND Ground Pin.
9 IBC2 Connected to Base of External PNP Transistor for Voltage Regulator 2 and controls Base Current.
10 Rour2 Output Pin of Voltage Regulator 2. Connected to Collector of PNP Transistor.
1 CSW1 Control Switch Input Pin for turning Voltage Regulator 1 ON/OFF.
Input level for this Input Pin is Active “H” .
12 CSW2 Control Switch Input Pin for turning Voltage Regulator 2 ON/OFF.
Input level for this Input Pin is Active “H”
13 CSW3 Control Switch Input Pin for turning Voltage Regulator 3 ON/OFF.
Input level for this Input Pin is Active “H” .
14 VSEN1 Sense Pin of Voltage Detector 1.
15 Rours Output Pin of Voltage Regulator 3.
16 VbD VoD Pin.
Pin No. Symbol Description
2
11 To be 5 Pins Nos. 2, 11, 12, 13 and 14 can be designated as Input Pins by User's
1 named choice. Refer to Optional Mask Version Guide.
by User Pins other than the above 5 Pins can be selected from the same pins as those
13 used in RX5VE001X(Standard ICs)
14

RIGOX



RX5VEQ XXX

OPTIONAL MASK VERSION GUIDE

User can designate an optional mask version in accordance with the following Optional Mask Version Guide:

Item

Description

Sense Pins of Voltage
Detectors 1, 2

« sense Pins of Voltage Detectors 1, 2 can be connected to Output RouT1, Rout2,
Routs, RouT4 of Voltage Regulators, or VDD.

Toggle Input
(only Pin 11)

ON/OFF Control of « ON/OFF Control of Voltage Regulators 1 to 4 and Voltage Detector 1 can be per-
Regulators and formed by 3 INPUT AND Gate.
Detectors « ON/OFF Control of Voltage Detector 2 can be directly performed.
« ON/OFF Control of 4 Voltage Regulators and 2 Voltage Detectors can be per-
ON/OFF Control by formed by AND Gate of Toggle Input and Level Input.

« Edge Trigger Flip-Flop (Rise Edge Operation) is reset and Initialized at the rise
of power source or at the detection operation of Voltage Detector 1 or 2.

« Flip-Flop can be reset by one shot pulse at the detection of Voltage Detector 1 or
2, or the reset state can be maintained during the detection operation.

Pins by User's Choice

« Five Input Pins are available as User's Pins as shown in the TABLE shown below.
« ON/OFF Control Input Pins for Regulators and detectors.

« Sense Pins of Voltage Detectors 1,2.

« Active “H” Input or Active “L” Input can be selected.

Output of Voltage
Detectors 1, 2

+« RESET Output and DouT Output, which are output from Voltage Detectors 1, 2,
can be set at “L” or “H” at the time of the detection.

+« RESET Output and Dout Output, which are output from Voltage Detectors 1,
2,can be set at “L.” or “H” at the time of OFF by ON/OFF Control.

« Output Signals of Voltage Detectors 1, 2 can perform ON/OFF control of Voltage
Regulators 1 to 4.

 Functions of Input Pins by User' Choice

Pin No. Symbol Functions
2 Control Switch of Each Circuit, Sense Pin of Voltage Detector 1 or 2.
11 To be Control Switch of Each Circuit, Schmitt trigger input possible.
12 named Control Switch of Each Circuit only.
by User
13 Control Switch of Each Circuit only.
14 Control Switch of Each Circuit, Sense Pin of Voltage Detector 1 or 2.

RIGOG




RX5VEQXXX

DESCRIPTION OF EACH CIRCUIT

1. Voltage Regulators 1,2

* Voltage Regulators 1, 2 are linear regulators which can be constructed of external PNP Transistor, and are capa-
ble of obtaining a large output current by a small Dropout Voltage.

* Output Voltage of each of Voltage Regulators 1, 2 can be set stepwise with a step of 0.1V in the range of 3V to 6V
by laser trim.

* Voltage Regulators 1, 2 can be turned ON/OFF by Control Pins.

* Use External PNP Transistor of a low saturation type, with an h¥Et of 100 or more.

* Use Voltage Regulators 1, 2 with the attachment of a Capacitor with a capacitance of 10uF or more to the Output

Pins.

2. Voltage Regulators 3,4

» Voltage Regulators 3, 4 are CMOS type linear regulators and have the same structure as those of Voltage
Regulators RX5RL and RX5RE series.

» Output Voltage of each of Voltage Regulators 3, 4 can be set stepwise with a step of 0.1V in the range of 2V to 6V
by laser trim.

* Voltage Regulators 3, 4 can be turned ON/OFF by Control Pins.

3. Voltage Detector 1

 Voltage Voltage Detector 1 has the same structure as that of Voltage Detector RX5VL.

* When Voltage Detector 1 detects the lowering of VSEN1, the level of the output of Voltage Detector 1 becomes “L”
level. The output of Voltage Detector 1 is Nch Open Drain Output.

* Voltage Detector 1 can be set as follows by optional mask:

1. ON/OFF Control of Voltage Detector 1.

2. Output of Voltage Detector 1 at the detection can be set at “L” level or “H” level.

3. Output of Voltage Detector 1 at OFF can be set at “L.” level or “H” level.

4. Sense Pins of Voltage Detectors 1, 2 can be connected to Output Rouri, Rout2, RouTs, RouT4 of Voltage

Regulators or VDD within the IC.

4. Voltage Detector 2
* When Voltage Detector 2 detects the lowering of VSEN2, the level of the output of Voltage Detector 2 becomes “L”
level. The output of Voltage Detector 2 is Nch Open Drain Output.
* Voltage Detector 2 can set Reset Delay Time. Delay Time can be set in accordance with the capacitance CD of
External Capacitor as shown on the following pages.
* Voltage detector 2 can be set as follows by optional mask:
1. ON/OFF Control of Voltage Detector 2.
2. Output of Voltage Detector 2 at the detection can be set at “L” level or “H” level.
3. Output of Voltage Detector 2 at OFF can be set at “L” level or “H” level.
4. Sense Pins of Voltage Detectors 2 can be connected to Output Routi, RouT2, RouTs, Rout4 of Voltage
Regulators or VDD within the IC.

RIGOX



RX5VEQXXX

e Formula for calculating Reset Delay Time is
tp=0.69XRDp XCD
wherein RD is the resistance of a built-in resistor and can be set at 1MQ in IC, so that the above formula is:
tp =0.69%10°XCp
Voltage Detector with Delay Circuit is constructed as shown below.

* Block Diagram of Voltage Detector with delay Circuit.

VSEN2

[l

> %—LRESET
iR gt %

Current Source

AW
Wy
g

|7

Co
Extermal Capacitor %

5. Main Power Source Control (in the case of Optional Mask Version)

e This IC includes built-in Edge Trigger Flip-Flop (Rise Edge Operation) and AND Gate, so that Main Power
Source of any instruments can be turned ON/OFF by “AND” of Toggle Input and Level Input.

* Edge Trigger Flip-Flop is reset by One Shot Pulse Generator when Voltage Detector 1 or 2 detects the lowering
of the voltage. This Flip-Flop can be continuously reset during the detection.

RIGOG



RXS5VEQXXX

ABSOLUTE MAXIMUM RATINGS

Symbol Iltem Rating Unit
VIN Input Voltage +12 \Y
Vour Output Voltage —0.3 to VIN+0.3 \Y%
Toutr Output Current 300 mA
Ppnl Power Dissipationl (16pin SSOP (0.8mm pitch)) 500 mW
Pp2 Power Dissipation2 (16pin SSOP (0.65mm pitch)) 470 mW
Topt Operating Temperature Range —30 to +80 °C
Tstg Storage Temperature Range —40 to +125 °C
Tsolder |Lead Temperature(Soldering) 260°C 10s
Absolute Maximum ratings are threshold limit values that must not be exceeded even for an instant under any
conditions. Moreover, such values for any two items must not be reached simultaneously. Operation above
these absolute maximum ratings may cause degradation or permanent damage to the device. These are stress
ratings only and do not necessarily imply functional operation below these limits.

OVERALL CHARACTERISTICS

Symbol Item Conditions MIN. TYP. MAX. Unit
VDD Operationg Voltage Range 1.5 10.0

Rouri,2 Output Voltage Setting Range 1 Step of 0.1V 3.0 6.0 \%

Rours,4 Output Voltage Setting Range 2 Step of 0.1V 2.0 6.0 \'%

—VDET Detector Threshold Setting Range Step of 0.1V 2.0 6.0 \'%

« Electrical Characteristics of RX5VE001 X
The following three types of ICs are available as Standard ICs.The details of these ICs are shown in the section
of Electrical Characteristics on the following pages:

- List of Standard Voltage Settings

Type Number RX5VEO01A | RX5VEO01B | RX5VE001C
Output Voltage of Regulator 1 to 4 5.0V 4.0V 3.0V
Threshold Voltage of Detector 1 5.4V 4.4V 3.4V
Threshold Voltage of Detector 2 4.5V 3.5V 2.5V
Conditions for Input Voltage 6.0V 4.8V 3.6V

RIGOX



RX5VEQX XX

« RX5VEOO1A
Voltage Regulators 1, 2 [ RX5VE001B]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Rouri1,2 Output Voltage 4.875 5.000 5.125 \Y
Iss1,2 Quiescent Current Tour=0mA 100 BA
Topri,2 Supply Current TouT=80mA 1 mA
VDIF1,2 Dropout Voltage RouT1,2=5.0V,IouT=80mA 0.05 0.3 A%
Avour Load Regulation Rour,2=5.0V 50 mV
Alout 1mA<IouT<80mA
AVout . .
AV Line Regulation RouT1,2+0.3V<VIN<10.0V 0.05 0.3 %IV
IN
RR Ripple Rejection f=120Hz,Ripple 0.5Vrms 40 60 dB
Tlim1,2 Current Limit Base Current of 1p1,20f 1 10 mA
PNP Transistor
AVour Output Voltage . +100 ppm/°C
ATopt Temperature Coefficient
(Note 1) Unless otherwise provided, Vop = 6.0V, lout = 50mA, Co = 10uF, Rbe = 100kQ.
(Note 2) Use External Transistor with hre = 100.
(Note 3) Quiescent Current = Operating Current of Regulators 1, 2 + 0.6/Rbe.
(Note 4) Supply Current = Quiescent (No Load) Current + Load Current/hre.
X
Voltage Regulator 3 [RX5VE001A] Topt=25'C
Symbol Item Conditions MIN. TYP. MAX. Unit
Routs Output Voltage 4.875 5.000 5.125 A%
Iss3 Supply Current 5.0 10.0 BA
VDIF3 Dropout Voltage RouTs=5.0V,Iour=50mA 0.3 A%
Avour Load Regulation Rour3=5.0v 50 mV
Alour 1mA<Iour<50mA
AVOUT | ihe Regulation RouT3+0.5V<VIN<10.0V 005 | 03 %IV
AVIN
Tlim3 Current Limit 100 300 mA
AVour Output Voltage +100 ppm/"C
ATopt Temperature Coefficient

I (Note) Unless otherwise provided, Vop = 6.0V, louT = 30mA
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RX5VEQ XXX

Voltage Regulator 4 [RX5VEQ01A]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Rout4 Output Voltage 4.875 5.000 5.125 A%
Iss4 Supply Current 1.3 3.9 nA
VDIF4 Dropout Voltage Rout4=5.0V,IouT=20mA 0.3 \%
AVour Load Regulation Rour4=5.0v 50 mV
Aloutr 1mA<IouT<20mA
AVOUT | 1 ine Regulation ROUT4+0.5V<VINS10.0V 0.05 0.3 %V
AVIN
Tlim4 Current Limit 100 300 mA
AVour Output Voltage ' +100 ppm/"C
ATopt Temperature Coefficient
I (Note) Unless otherwise provided, Vop = 6.0V, louT = 10mA
Voltage Detectors 1,2 [RX5VE001A] Topt=25°C
Symbol Iltem Conditions MIN. TYP. MAX. Unit
—VDET1 Detector Threshold 1 Voltage Detector 1 5.265 5.400 5.535 A%
—VDET2 Detector Threshold 2 Voltage Detector 2 4.388 4.500 4.612 A%
VHYS Detector Threshold Hysteresis (=VDET) A%
%X0.05
Iss5 Voltage Detector 1,VDD=6.0V 1.3 3.9 nA
Supply Current
Iss6 Voltage Detector 2,VDD=6.0V 1.5 4.5 nA
Vbps=0.5V, VDD=1.5V 1.5
Tour Output Current mA
VDs=0.5V, VDD=6.0V 11.6
Rp Output Delay Resistor Voltage Detector 2 only 0.5 1.0 2.0 MQ
IsEN Sense Pin Input Current VSEN=6.0V 0.5 2 nA
AVDET Detector Threshold . +100 ppm/"C
ATopt Temperature Coefficient

I (Note) Unless otherwise provided, Vop = 6.0V.

RIGOX
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RX5VEQ XXX

Input Pins [RX5VE(001A]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Tleak Input Leakage Current -1 1 BA
ViL Control Switch CSW1 to 4 0 0.8 \%
Low Level Input Voltage
Vin Control Switch CSW1to4 2.4 VoD v
High Level Input Voltage
VsIL Schmitt Trigger Optional A%
Low Level Input Voltage
Vi Scjhmltt Trigger Optional v
High Level Input Voltage
Virys Schmitt ’I"ngger Optional v
Hysteresis Voltage

I (Note) Unless otherwise provided, Vbp = 6.0V.

RIGOG



RX5VEQ XXX

Voltage Regulators 1, 2 [RX5VE001B]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Rouri,2 Output Voltage 3.900 4.000 4.100 A%
Iss1,2 Quiescent Current TouT=0mA 100 nA
Topri,2 Supply Current Tour=80mA 1 mA
VDIF1,2 Dropout Voltage Rouri1,2=4.0V,IouT=80mA 0.05 0.3 \Y%
Avour Load Regulation Rour1,2=4.0V 50 mV
Alout 1mA<IouT<80mA
AVOUT | ine Regulation RouT1,2+0.3V<VIN10.0V 0.05 0.3 %IV
AVIN
RR Ripple Rejection f=120Hz,Ripple 0.5Vrms 40 60 dB
Ilim1,2 Current Limit Base Current of IB1,20f 1 10 mA
PNP Transistor
AVoUT Output Voltage ' +100 ppm/°C
ATopt Temperature Coefficient
(Note 1) Unless otherwise provided, Vop = 4.8V, lout = 50mA, Co = 10pF, Rbe = 100kQ.
(Note 2) Use External Transistor with hre = 100.
(Note 3) Quiescent Current = Operating Current of Regulators 1, 2 + 0.6/Rbe.
(Note 4) Supply Current = Quiescent (No Load) Current + Load Current/hre.
Topt=25°C
Symbol Iltem Conditions MIN. TYP. MAX. Unit
Rours Output Voltage 3.900 4.000 4.100 \Y
Iss3 Supply Current 5.0 10.0 BA
VDIF3 Dropout Voltage Rours=4.0V,IouT=43mA 0.3 A%
Avour. Load Regulation Rours=4.0V 50 mV
Aloutr 1mA<IouT<43mA
AVoutr . .
E— Line Regulation RouT3+0.5V<VIN<10.0V 0.05 0.3 % /N
AVIN
Tlim3 Current Limit 100 300 mA
AVout Output Voltage +100 ppm/°C
ATopt Temperature Coefficient

I (Note) Unless otherwiseprovided, Vop = 4.8V, lout = 30mA.

RIGOX
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Voltage Regulator 4 [RX5VE(001B]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Rour4 Output Voltage 3.900 4.000 4.100 \%
Iss4 Supply Current 1.3 3.9 nA
VDIF4 Dropout Voltage Rour4=4.0V,IouT=17.5mA 0.3 \%
Avour Load Regulation Rour4=4.0V 50 mV
Alour 1mA<Iour<17.5mA
AA\;ﬂ Line Regulation RoUT4+0.5V<VINE10.0V 005 | 03 %IV
IN
Tlim4 Current Limit 100 300 mA
AVouT Output Voltage ' +100 ppm/C
ATopt Temperature Coefficient
I (Note) Unless otherwise provided, Vop = 4.8V, lout = 10mA
Voltage Detectors 1,2 [RX5VE001B] .
Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
—VDET1 Detector Threshold 1 Voltage Detector 1 4.290 4.400 4.510 A%
—VDET2 Detector Threshold 2 Voltage Detector 2 3.413 3.500 3.587 \%
VHYS Detector Threshold Hysteresis (=VDET) A%
%X0.05
Isss Voltage Detector 1,VDD=4.8V 1.2 3.6 BA
Supply Current
Iss6 Voltage Detector 2,VDD=4.8V 14 4.2 BA
VDs=0.5V, VDp=1.5V 1.5
Tout Output Current mA
VDs=0.5V, VbD=4.8V 9.0
Rp Output Delay Resistor Voltage Detector 2 only 0.5 1.0 2.0 MQ
IsEN Sense Pin Input Current VSEN=4.8V 0.4 1.6 BA
AVDET Detector Threshold ' +100 ppm/°C
ATopt Temperature Coefficient

I (Note) Unless otherwise provided, Vop = 4.8V.

RIGOG
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Input Pins [RX5VE001B]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Tleak Input Leakage Current -1 1 BA
VIL Control Switch CSW1 to 4 0 0.8 v
Low Level Input Voltage
Vin Control Switch CSW1to4 2.0 VoD v
High Level Input Voltage
VsiL Schmitt Trigger Optional \Y
Low Level Input Voltage
VSIH Sc.hm1tt Trigger Optional %
High Level Input Voltage
VHYS Schmitt Trlgger Optional A%
Hysteresis Voltage

I (Note) Unless otherwise provided, Vbp = 4.8V.

RIGOX
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Voltage Regulators 1, 2 [RX5VE001C]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Rouri,2 Output Voltage 2.925 3.000 3.075 A%
Iss1,2 Quiescent Current Tour=0mA 100 BA
Topri,2 Supply Current TouT=80mA 1 mA
VDIF1,2 Dropout Voltage Rour1,2=3.0V,Iour=80mA 0.05 0.3 \%
AvVour Load Regulation Rour1,2=3.0V 50 mV
Alout 1mA<IouT<80mA
Avour Line Regulation ROUT1,2+0.3V<VIN10.0V 0.05 0.3 %IV
AVIN
RR Ripple Rejection f=120Hz,Ripple 0.5Vrms 40 60 dB
Tlim1,2 Current Limit Base Current of 161,20f 1 10 mA
PNP Transistor
AVouTr Output Voltage ‘ +100 ppm/°C
ATopt Temperature Coefficient
(Note 1) Unless otherwise provided, Vop = 3.6V, lout = 50mA, Co = 10uF, Rbe = 100kQ.
(Note 2) Use External Transistor with hre = 100.
(Note 3) Quiescent Current = Operating Current of Regulators 1, 2 + 0.6/Rbe.
(Note 4) Supply Current = Quiescent (No Load) Current + Load Current/hre.
Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Routs Output Voltage 2.925 3.000 3.075 A%
Iss3 Supply Current 5.0 10.0 BA
VDIF3 Dropout Voltage RouTs=3.0V,IouT=35mA 0.3 A%
Avour Load Regulation Rour3=3.0V 50 mV
Aloutr ImA<IouT<35mA
AvVour Line Regulation ROUT3+0.5V<VIN<10.0V 0.05 0.3 %N
AVIN
Tlim3 Current Limit 100 300 mA
AVour Output Voltage . +100 ppm/C
ATopt Temperature Coefficient

I (Note) Unless otherwise provided, Vop = 3.6V, lout = 30mA

RIGOG
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Voltage Regulator 4 [RX5VE001C]

Topt=25°C
Symbol Iltem Conditions MIN. TYP. MAX. Unit
Rour4 Output Voltage 2.925 3.000 3.075 \Y
Iss4 Supply Current 1.1 3.3 BA
VDIr4 Dropout Voltage Rour4=3.0V,IouT=15mA 0.3 A%
Avour, Load Regulation Rour4=3.0v 50 mV
Aloutr ImA<IouT<15mA
AVour . .
T Line Regulation RouT4+0.5V<VIN<10.0V 0.05 0.3 % /N
IN
Tlim4 Current Limit 100 300 mA
AVout Output Voltage +100 ppm/"C
ATopt Temperature Coefficient
I (Note) Unless otherwise provided, Vop = 3.6V, louT = 10mA
Voltage Detectors 1,2 [RX5VE001C]
Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
—VDET1 Detector Threshold 1 Voltage Detector 1 3.315 3.400 3.485 A%
—VDET2 Detector Threshold 2 Voltage Detector 2 2.438 2.500 2.562 A%
VHYS Detector Threshold Hysteresis (=VDET) A%
%X0.05
Iss5 Voltage Detector 1,VDD=3.6V 1.1 3.3 nA
Supply Current
Iss6 Voltage Detector 2,VDD=3.6V 1.3 3.9 nA
VDs=0.5V, VbDp=1.5V 1.5
Tour Output Current mA
VDs=0.5V, VDD=3.6V 6.5
Rp Output Delay Resistor Voltage Detector 2 only 0.5 1.0 2.0 MQ
ISEN Sense Pin Input Current VSEN=3.6V 0.3 1.2 nA
AVDET Detector Threshold ' +100 ppm/C
ATopt Temperature Coefficient

I (Note) Unless otherwise provided, Vbp = 6.0V.

RIGOX
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Input Pins [RX5VE001C]

Topt=25°C
Symbol Item Conditions MIN. TYP. MAX. Unit
Tleak Input Leakage Current -1 1 BA
ViL Control Switch CSW1 to 4 0 0.6 v
Low Level Input Voltage
Vi Control Switch CSW1 to 4 16 VDD v
High Level Input Voltage
VsIL Schmitt Trigger Optional \%
Low Level Input Voltage
VsiH Sc.hmltt Trigger Optional A%
High Level Input Voltage
Virys Schmitt ’I.‘ngger Optional v
Hysteresis Voltage

I (Note) Unless otherwise provided, Vop = 3.6V.

RIGOG
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EXPLANATION OF OPERATION

* Regulators 1,2

Ro*)m EVDD
Level
Shift
CSW1,2 I
Current IC1.2
Limit
Circuit _1 -
I E’ Routi,2
R1
71 C1,2
%RZ
Jeno 77

Each of Regulators 1 and 2 is constructed in combination with an external PNP transistor as shown in the
above Figure. Regulators 1 and 2 divide Output Voltage VouT by Feed-back Registers R1 and R2, and the divid-
ed voltage at the node between Registers R1 and R2 is compared with the reference voltage by Error Amplifier, so
that the base current of the PNP transistor is adjusted, and a constant voltage is output. The output current from
each of Regulators 1 and 2 is monitored by Current Limiter, and when the output current exceeds a limit current,
Current Limiter limits the base current of the PNP transistor to the limit current.

The level of input signals to CSW 1, 2 is set at the same level as the output voltage level of RouTt4 by built-in
level shift circuit.

Phase compensation is made by C1,2.

* Regulators 3,4

RouT4
o)

* ? DVDD
Level Ié
; C t
st/ [ iren
Circuit —‘
—| E .|

J&
>_ N % D Routs 4

RZ%
[enp

Ccswa3

0> O

Regulators 3 and 4 divide Output Voltage Vour by feed-back Registers R1 and R2, and the divided voltage at
the node between Registers R1 and R2 is compared with the reference voltage by Error Amplifier, so that a con-
stant voltage is output. The output current from each of Regulators 3 and 4 is monitored by Current Limiter, and
when the output current exceeds a limit current, Current Limiter limits the output current to the limit current.

Regulator 4 is short-circuited at Point A in the above Figure, so that Regulator 4 is always in operation.

The level of input signals to CSW1, 2 is set at the same level as the output voltage level of RouT4 by built-in lev-
el shift circuits.

RIGOX
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* Detector 1

VoD

D VSEN1
L

+
Current Source

Output Tr. Dout

Nch

=Rb

Vref

[Jeno

Operation Diagram

Sep 1 i2i 3 {4 {5 Step Stepl | Step2| Step3 | Step4 | Step5
r Detector Threshold Hysteresis
Released Voltage +VDET \ A B Comparator(+)Pin I 1I 1I 1I I
Detected Voltage —VDpeT Input Voltage
Minimum Operating Voltage Comparator Output | H L L L H
GND Tr. 1 OFF | ON | ON | ON | OFF
\ / OutputTr. | Nch | OFF | ON | Indefinite | ON | OFF
Output Voltage
Rb + Re
L —— . Vop
GND Ra + Rb + Re
L . VDD
Ra +Rb

Step of Operation

The following descriptions deal with VDD pin and VSEN1 pin as connected each other, but Detector 1 can be detect-
ed the different voltage from VDD through VSEN1 pin.

Step 1. Output Voltage is equal to Pull-up Voltage.
Step 2. When Input Voltage (Vsen1)reaches the state of Vref = Vsen1 - (Rb+Rc)/(Ra+Rb+Rc)at Point A (Detected Voltage —VDEeT), the output of Comparator
is reversed, so that Output Voltage becomes GND.

Step 3. Output Voltage becomes indefinite when Power Source Voltage (Vo) is smaller than Minimum Operating Voltage. When the output is pulled-
up,VoD is output.

Step 4. Output Voltage becomes equal to GND.

Step 5. When Input Voltage to (Vsen1) reaches the state of Vref < Vseni - Rb/(Ra + Rb) at Point B (Released Voltage +VDET), the output of Comparator is reversed,
so that Output Voltage becomes equal to Pulled-up Voltage.

RIGOG
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» Detector 2

VSEN2

O]

D VbD
Current Source §Ra §Rb
+
- @o—L RESET
S Rb Tr.2
Tr.1 -
Rc
= (1)
e
Output Capacitor %

Operation Diagram

Step 1 i2i 3 [ 41i5 Step Stepl | Step2| Step3 | Step4 | Step5

r Detector Threshold Hysteresis
C to (+) Pi
Released Voltage +VbpeT \ A B olm pazifoli) - I I I I I
Detected Voltage —VDET nput Voltage
Minimum Operating Voltage Comparator Output H L L L H
GND Tr. 1 OFF| ON| ON | ON | OFF
\ 4 Output Tr. | Nch | OFF | ON | Indefinite | ON | OFF
Output Voltage Delay Time
Rb + Rc
L — . Vop
GND Ra+Rb + Re
Rb
. ——— VDD
Ra +Rb

Step of Operation

The following descriptions deal with VDD pin and VSEN2 pin as connected each other, but Detector 2 can be detect-
ed the different voltage from VDD through VSEN2 pin.

Step 1. Output Voltage is equal to Pull-up Voltage.

Step 2. When Input Voltage (Vsenz) reaches the state of Vref = Vsen2 - (Rb+Rc)/(Ra+Rb+Rc)at Point A (Detected Voltage —VDeT), the output of Compara-

tor is reversed, so that Output Voltage becomes GND. Discharging is performed from Cp pin connected to External Capacitor. No delay time is
generated.

up,VoD is output.

Step 3. Output Voltage becomes indefinite when Power Source Voltage (Vbp) is smaller than Minimum Operating Voltage. When the output is pulled-
Step 4. Output Voltage becomes equal to GND.

Step 5. When Input Voltage (Vsenz) reaches the state of Vref<Vsenz - Rb/(Ra + Rb) at Point B (Released Voltage +VpET), the output of Comparator is reversed, and
the External Capacitor is charged through Cb pin,so that Output Voltage becomes equal to Pulled-up Voltage after a delay timeTp (= 0.69 X 10° X Cb).

RIGOX
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TEST CIRCUITS (RX5VEO001A,B,C)

» Test Circuit 1
100k9é élOOkQ

< 1 16
O »
% - —OHIL 1
- —OH/L Voo =
< ' —OHI/L
10
Tr. > UF
—_— — Tr. 0.1 —
10]0.1[Co 5 5 uF|  |10pF
WF | uF 100kQ l ’7 - =
Iss¥d 100kQ Tr : 25B804
(HFe=150)
- OQutput Voltage - Current Limit (Regulator 3, 4)
' . cswi | csw2 | csw3
- Quiescent Current - Output Voltage Temperature Coefficient
- Dropout Voltage - Detector Threshold Regulator 1 H L L
- Load Regulation - Detector Threshold Hysteresis Regulator 2 L H L
- Line Regulation - Output Voltage Transient Response Regulator 3 L L H
Regulator 4 L L L
Detector 1 L L L
Detector 2 L L L
* Test Circuit 2
open o—1 o) 16
— ——0 open
open ©
-
Vbb =
] O HIL
< ——OH/L
Tr -~
o >
Tr.
10uF == ] 10uF
100k | 8 ° =
100kQ Tr: 2SB804
(HFe=150)
- Ripple Rejection (Regulator 1, 2
ipple Rejection (Regulator ) cswi | csw
Regulator 1 H L
Regulator 2 L H
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e Test Circuit 3

_VDD

open o—1 16
— ———oopen
open o —
— ——¢ -
— OH/L
— OH/L
—® =
lim:  ?g] 9 ®_
lim2
 Test Circuit 4
openo—1 O 16
— ———oopen
openo
VoD =

louT2

lout1

—CF
o | |

RIGOMX

- Current Limit (Regulator 1, 2)

CSw1 CSw2
Regulator 1 H L
Regulator 2 L H

- Output Current (Detector 1, 2)

21



22

RX5VEQ XXX

TYPICAL CHARACTERISTICS (RX5VEO01A)

» Regulator Section

1) Output Voltage vs. Input Voltage

Output Voltage Vout(V) Output Voltage Vout(V)

Output Voltage Vout(V)

Regulator 1,2 (5V) |our=50mA

-30°C 80°C

/[ |25c

2 4 6 8 10 12
Input Voltage Vin(V)

Regulator 3 (5V) |our=30mA

-30°C 80°C

/[ | 25

/

2 4 6 8 10 12

Input Voltage Vin(V)
Regulator 4 (5V) loUT=10mA
-30°C 80°C

25°C

2 4 6 8 10 12
Input Voltage VIN(V)

(enlargement) Regulator 1,2 (5V) loUT=50mA

5.1
S
= -30°C
S 50
(0]
[@)]
8
) °
> 25 ™S 80°C
349
=5
o)

4.8

4.8 5.0 5.2 5.4 55

(enlargement) Regulator 3 (5V)

Input Voltage VIN(V)

lout=30mA

5.1
S
5
S 50 -30°C
(4]
g /]
Ke) T
2 25°C /\80 c
249
A/
/i
Vi
4.8
4.8 5.0 5.2 5.4 5.6

(enlargement) Regulator 4 (5V)

5.1

Input Voltage Vin(V)

loutT=10mA

5.0

-30°C

4.9

Output Voltage Vout(V)

/

4.8

4.8

RIGOG
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2) Output Voltage vs. Output Current

Output Voltage Vout(V)

Output Voltage Vout(V)

Regulator 1,

2 (5V)

Vpp=6.0V
|
25°C
//
5.0 : !
80°C -30°C
4.9
4.8
0 100 200 300
Output Current lout(mA)
Regulator 4 (5V)  vpp=6.0v
I
5.0 -30°C
TN
4.8 \ \ ‘\
45 80"0\\ \<5°C
NN
4.4
\
4.2 \
\ [N
4.0 \
0 50 100 150 200

Output Current lout(mA)

3) Dropout Voltage vs. Output Curret

Dropout Voltage Voir(V)

Regulator 1,2 (5V)
0.3
25°C
/|
0.2 80°C /
/
W
A/ 30°C _|
0.1 / 7
A
0.0
0 100 200 300

Output Current lout(mA)

o
N

o
o

4.8

4.6

4.4

Output Voltage Vout(V)

»
[N

A
o

2.0

15

1.0

0.5

Dropout Voltage Voir(V)

0.0

Regulator 3 (5V) vpp=6.0v

-30°C _{
%\ —
80°C_N_ N
X
25"05Y
0 100 200 300
Output Current lout(mA)
Regulator 3 (5V)
25°CA
\/
o \ 4
80°C/ pvd
/
/
/ | 7 i
A L~
7/ |~ _]
J/ A& -30°C |
7 |~
7
S
0 100 200 300

Output Current lout(mA)

RIGOMX
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Regulator 4 (5V)

2.0 %
S 15 / /
5 80°C °
S / 25°C
o a4
(@]
‘_,,E 1.0 / / // o~ _|
5 1 / 4 / -30°C
2 /// /
g /N
© 05 eyl
A //
0.0
0 50 100 100 100
Output Current lout(mA)
5) Ripple Rejection
VoD = 6.0V 0.5Vrms
4) Output Voltage vs.Temperature Regulator 1,2 IoUT=50mA C = 4.7
Regulator 3 : lout=30mA C = 0.1uF
5.04 (5v) 70 Regulator 4 : lout=10mA C = 0.1pF
) [T T
Regulator 2
< 1 N N
2 502 ] N h I 2
E - P> |+ Regulator 1 o 50 \‘ N.| Regulator 1,
~ A Regulator 4 ) Ny N
o 1 | S 40 N AN
2 5.00 L~ I3] I, @ Q
S r Regulator 3 T 30 NN N
> VbD=6.0V o« | Regulator 4 N ™
2 o 2 L LINIEON
£ 408 Regulator 1: lout=50mA 2 20 I VARY
o Regulator 2: lour=50mA [v4 Requlator 3 y
Regulator 3: lout=30mA 10 elgulal IOIrIIII :‘,"
Regulator 4: lout=10mA T 1T
4.96 0
-40 -20 0 20 40 60 80 100 10 100 1000 10000
Temperature Topt("C) Frequency f(Hz)
6) Line Transient Response 1
S Regulator 1,2 (5V) lour=1mA S Regulator 3 (5V)  lout=1mA
E Cout=4.7pF ‘g Cout=0.1pF
- [T ] -
s = L[]
zZ 7 zZ 7
i 6 | Input Voltage | > 6 | Input Voltage |
3]
g’ 5 Output Voltage | E 5 Output Voltage |
S S
*g_ 4 §_ 4
£ 3 g
S s >
£ 1 £ 1
> 0 > 0
2 0 1 2 3 4 5 5 0 1 2 3 4 5
£ Time t(ms) = Time t(ms)
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7

Input Voltage/Output Voltage Vin/VouTt(V)

Input Voltage/Output Voltage Vin/VouT(V)

© r N W O o N ® o P N W A OO N ®

O P N W M 01 O N

Regulator 4 (5V)  lout=1mA
Cout=0.1pF
| Input Voltage |
Output Voltage
0 2 3 4 5
Time t(ms)
Line Transient Response 2
Regulator 1,2 (5V) lour=10mA >
Cout=4.7pF S 8
o
[ 1] 2
z 7
I Input Voltage I >
L 6
Output Voltage g
S 5
>
5 4
=
5 3
g 2
8
5 1
>
= 0
0 1 2 3 4 5 2
Time t(ms) =
Regulator 4 (5V) 'gg;::lg TﬁF
I Input Voltage I
Output Voltage |
0 2 3 4 5
Time t(ms)

Input Voltage/Output Voltage Vin/VouT(V)

RIGOMX

Regulator 3 (5v)  lour=10mA
Cout=0.1pF
I Input Voltage |
Output Voltage R
2 3 4 5
Time t(ms)
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8) Supply Current vs. Input Voltage

Regulator 1,2 (5V) Regulator 3 (5V)

10 10
<8 < 8
7 ]
c 6 c 6
o o
>4 3 4
Q. [=%
o o
> >
M) @ o

0 0

0 2 4 6 8 10 12 0 2 4 6 8 10 12

Input Voltage Voo(V) Input Voltage Vob(V)
Regulator 4 (5V)

< 4
g
c 3
o
3
> 2
s
Q.
>
D g

0

0 2 4 6 8 10 12
Input Voltage Vob(V)

9) Supply Current vs. Temperature

Regulator 1,2 (8V) ypp=6.0v Regulator 3 (5V) vpp=6.0v
10 10
g8 g8
g g
= c 6
g5 ° 5
8 //” 5 |t
> 4 > 4 -
= "] = -,
o Q.
Q. o
> ]
7 02
0 0
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Temperature Topt(°C) Temperature Topt(°C)
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Supply Current Iss(pA)

Regulator 4 (5V)

5 Vop=6.0V
4

3

2

. —

0
-40 =20 O 20 40 60 80 100
Temperature Topt("C)

10) Output Voltage Transient Response for “CSW” Input Voltage Step

Output Voltage Vout(V)

Output Voltage Vout(V)

\VVbp=6.0V Vbop=6.0V
= lout=30MA
Regulator 1,2 (5V) l0ur=50mA Regulator 3 (5V
] egulator 1,2 (5V) Cour=10F , egulator 3 (5 )COUT=0.1uF
6 < 6
g
5 g > //
(4]
4 g 4 7
g L
3 > 3
=}
: Ll
2 g 2 I
1 1
0 0
0 100 200 300 0 200 400 600
Time t(ps) Time t(ps)
Vbp=6.0V
lout=10mA
, Regulator 4 (5V) Cout=0.1pF
6
5
4
/
11/
7
1
0 (Note) Control Switch becomes ON ( “H" ) at OuS.
0 400 800 1200

Time t(ps)

RIGOMX
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« Detector Section
1) Output Voltage vs. Input Voltage

4.0
3.5
3.0
25
2.0
15

Output Voltage Vout(V)

1.0
0.5
0.0

Detector 1,2 _vper12=2.0V

80°C

25°

C

R
|

00 05 1.0
Input Voltage Voo(V)

15 20 25 30

3) Supply Current vs. Input Voltage

Supply Current Iss(pA)
N

Detector 1
80°C
// — —os°c
/// AT 1 |
L~ | -30°C
//,/ e
d

2 4

6 8 10 12

Input Voltage Voo(V)

4) Detected/Released Voltage vs. Temperature

Detector 1
i +VDET1 |
> ml
o 56
(2]
8
o
>
g 55
0
I
Q —VDET17|
i
mpu—}

S 54
Q
©
Q
@
Q53

—-40 -20 0 20 40 60 80 100

28

Temperature Topt("C)

2) Output Current vs. Input Voltage

Detector 1,2

24 Vbs=0.5V
20 -30°C ]
— 1
b Y
5 16 // /215°C‘
o / |
= e ]
< /
o 12
S / /// 80°C |
o o [/
= )/
>
o 4 //
4
0 /
0 1 2 3 4 5 6 7
Input Voltage Voo(V)
Detector 2
10
~ 8
£
g /
= 6
o /
3 4
> /,
g /', 80°CH—
S e P
N 2~/ i 25'C
-30°C
0 [ | 1
0 2 4 6 8 10 12
Input Voltage Vob(V)
Detector 2
s R
5
o +VDET2
>
o 4.7
{@]
8
o°
>
T 46
7]
®
Q
o —VDET2
o4
3 45 =
)
[8]
(0]
@
0 44
-40 =20 0 20 40 60 80 100
Temperature Topt("C)
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5) Output Delay Time (Fall) vs. Load Capacitance  6) Output Delay Time (Rise) vs. Input Voltage

Topt =25°C
Detector 2
Cpb=detach
Detector 1,2,/ _3 4y
103
@
[J]
E 10% %
'_
g
a — 24
= A
E_ 10-5 Detlelctor“?/’//
S ¥ i
o T Detector 1
106
10°° 108 107 106

Load Capacitance Cout(F)

7) Output Delay Time (Fall) vs.
Cp Pin External Capacitance

Topt = 25°C

105 Detector 1 g r=detach
@
(]
E ‘
'_
> al
©
2 i
] =1
5 il
o)

106

109 108 107 10°®

Cb Pin External Capacitance Cp(F)

Topt =25°C
Detector 1.2 Cout=detach
'~ Cbp = detach
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8) Output Delay Time (Rise) vs.
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Detector 2 topt = 25°C

10°°
w
I
Z
[0}
E 101 W4
'_
>
®
(]
o
§_ 10-2 ’/
>
)

/f
103 |
10°° 108 107 106

Cpb Pin External Capacitance Cp(F)

RIGOX

29



30

RX5VEQ XXX

» Regulator Section

1) Output Voltage vs. Input Voltage
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2) Output Voltage vs. Output Current

Output Voltage Vout(V)
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3) Dropout Voltage vs. Output Curret
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Input Voltage/Output Voltage Vin/Vout(V)
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7) Line Transient Response 2
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8) Supply Current vs. Input Voltage

Supply Current Iss(pA)

Supply Current Iss(pUA)
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9) Supply Current vs. Temperature
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Regulator 4 (4V) Von=4 8V
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10) Output Voltage Transient Response for “CSW” Input Voltage Step
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« Detector Section
1) Output Voltage vs. Input Voltage
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2) Output Current vs. Input Voltage
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5) Output Delay Time (Fall) vs. Load Capacitance  6) Output Delay Time (Rise) vs. Input Voltage
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8) Output Delay Time (Rise) vs.
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* Regulator Section
1) Output Voltage vs. Input Voltage
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2) Output Voltage vs. Output Current

Output Voltage Vout(V)
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3) Dropout Voltage vs. Output Current
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Regulator 4 (3V)
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8) Supply Current vs. Input Voltage
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9) Supply Current vs. Temperature
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Supply Current Iss(pA)
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« Detector Section
1) Output Voltage vs. Input Voltage
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2) Output Current vs. Input Voltage
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5) Output Delay Time (Fall) vs. Load Capacitance
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7) Output Delay Time (Fall) vs.
Cp Pin External Capacitance

Topt = 25°C

105 Detector 2 Cout=detach
@
o
S /
=
> A
3
= il L~
2 Bl
= mma=
(@]

108

10°° 108 107 108

Cbpb Pin External Capacitance Cp(F)

6) Output Delay Time (Rise) vs. Input Voltage
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TYPICAL APPLICATION

In this example of the circuit, the output of Regulator 4 is used as the power source for CPU. The voltage input
to CSW 1, 2, 3 pins is subject to level shift within the IC so as to have the same level as that of the voltage of CPU.
Therefore CSW 1, 2, 3 pins can be directly connected to CPU. Detector 1 monitors the voltage of the battery and

Detector 2 monitors the voltage of the power source for CPU.

NE '
R% R% ERXSVEOMX
Rout4 Voo [+
Vsenz  Routs |}
~— C5 {]co Vsent [ —— VCC
- {JRESET Csw3 [} 110 RESET
- QDoutr cswz[} 1/10
Routt CSwi[t o CPY iNT
Tr Isc1 Rout2
R1 —] GND Isc2 Tr
R2
col cif” c2y tcalcs|
T T T Memory Logic
C1,2,5=10pF / C3,4=0.1yF / Cp=0.1uF unit Unit
R1,2,3,4=100kQ Transmitter Receiver/Audio
Tr:2SB799(NEC PNP type,hre=100 to 200) Unit Unit

SBD:MA717(Panasonic)

APPLICATION HINTS

When using these ICs, be sure to take care of the following points :
* Minimize the impedance of VDD and GND wiring. In particular, with respect to the VDD wiring, the output cur-

rent of Regulators flows thereinto, so that when the wiring impedance is high, the operation of the IC tends to be
unstable and is vulnerable to noise.

* Provide a capacitor with a capacitance of about 10uF between VDD pin and GND pin with a minimum wiring
length.

* Rush current flows into the capacitor connected to the output of Regulators at the start of the operation of the
Regulators. In particular, Regulators 1, 2 are equipped with External PNP Transistor and accordingly have
excellent drive performance. Therefore, when Regulators 1, 2 start to operate, for example, under the conditions
that hre of External PNP Transistor is 100 and the base current of the limiter is 5mA, a rush current of 500mA
flows into the regulators. When the wiring impedance is high, the Power Source Voltage applied to IC tends to
be varied by the rush current, so that the operation of IC may be adversely affected by the variation of the Power
Source Voltage.

* In these ICs phase compensation is made for securing stable operation even when the load current is varied.
Select the capacitors C1 to C4 conecting the Pin RouT1 to RouT4 with good frequency characteristics and small
ESR.

* Be sure to connect a resistor with a resistance of about 100kQ between the base and the emitter for preventing
the oscillation.

* Set external parts as close as possible to the IC and minimize the connection between the parts and the IC.

* When using a capacitor connected to Cp pin, use a Schottky Barrier Diode (SBD) to discharge Cp capacitor at
the time of abrupt fluctuation of power source voltage.

RIGOG



RX5VEQ XXX

APPLICATION FOR THE CELLULAR PHONES
(RX5VEQOXXX:0Optional Mask Version)

This Optional Mask Version's application operates as follows.

Regulator 1, 2
Regulator 3
Regulator 4

Detector 1, 2

TFF

: Regulator 1 and 2 can be enabled and disabled through Toggle Input and CPU signal CSW1.
: Regulator 3 can be enabled and disabled through Toggle Input and CPU signal CSW2.
: Regulator 4 is always enabled by dry cells (when the VDD voltage is maintained higher than

minimum operating voltage). The output of Regulator 4 is not only the power source for
CPU but also the level shift voltage of CSW 1, 2 pins. Therefor CSW1, 2 pins can be direct-
ly connected to CPU.

: Detector 1 and 2 monitor the VDD level and the output of Regulator 4 respectively.

Furthermore Detector 2 can generate the output-delay time (rise time delay) by connecting

a capacitor to CD pin.

: TFF can be reset by the output of power-on-reset and Detector 2 (through one shot pulse

generator), while TFF is in the reset state Regulator 1, Regulator 2 and Regulator 3 are dis-
abled.

one shot pulse generator operation

Input

Output

100ps

RIGOX
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RX5VEQ XXX

Application for the Cellular Phones (RX5VEQX X X)

Mechanical
Switch
o~

R5

] Vbbp [16

R6
1

;CG

C5

SBD &

1]

Toggle Input

Genel

| Shot
Pulse

rator

M-I

5 55

R1
Isc1 T
| JRegulator r
2 Rout1 _'L |\1 | Transmitter
Unit
1 Isc2 T
| IRegulator
gz 10 Rourt2 |\1 .| Receiver/Audio
= | _L Unit
Cc2 ;];
Routs .
| JRegulator _[1:] 1 o Memary_/Loglc
3 nit
C3 ;];
——
R Rout4 RESET INT
| |Regulator 1 »vee CPU
4
1 C4 /o 10
VsENt

Detector
1

%m

Detector
2

?R\?

C1,2,5=104F/C3,4=0.1)F/C6=1uF/Cp=0.1}F

R1,2,3,4=100kQ/R5=10kQ/R6=47Q
Tr:2SB799(NEC PNP type,hre=100 to 200)
SBD:MA717(Panasonic)
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RX5VEQ XXX

PACKAGE DIMENSIONS (Unit: mm)

« 16pin SSOP (0.8mm pitch)

0.80

HHHAAHHHA

@)

4.4+0.2

6.2+0.3

HHHHHHHH

0.60 TYP.

6.8+0.3

0.05+0.05
1.5+0.1

|

,C[“
s

2)0.10

0.8

—

0.36+0.1

(D

« 16pin SSOP (0.65mm pitch)

HRHAREAR |

O

4.4+0.2
6.4+0.3

ifsslals]:kils

%

0.275TYP.
5.1+0.3

0.1.+0.1

1.15+0.1

'c[—
p=:

2)0.15
0.65

0.22

0.15@

+0.1

015 9,05

—

0.4+0.2

012 @

+0.1
0.15_g .05

0.5+0.2
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RX5VEQ XXX

TAPING SPECIFICATION (Unit: mm)

+ 16pin SSOP (0.8mm pitch)

-
=
+0.1 4001 ¥
215 ~
0.3:0.1 =0 <
“4_ |—-»2.010.1 |
O O O O Of B0+
= | |
el T T T |
, |
g E g B g0 E||« |EOT E S
| — = | — =] = = : = = +l
= = = =] g | ~ Igd . ! Bl 3
5 =] 5 = H T B I= | = | <
g5 OF g5 OF g | B g | B
—l i 12.0£0.1 |
| [ |

E1l E2
oA —— >

User Direction of Feed.

* 16pin SSOP (0.65mm pitch)

ﬂl.5t8'1

0.3+0.1

(o2}
©

O

@)

O

@)

|
M
@
_,L_
1
" 5.5+0.05 \_1 75+0.1

: . >
T T [s2]
=] =] =] =] : )
g E [ EBl\\|E° Bl [E°l B g
= =] = =] E— j E _3 . )
5 SNE = 5 =l 15 | Bl \[2 |°

= OBl |5 OB = =Ii= = 0

8.0+0.1 | /
E1l E2

2.7MAX. —— >

User Direction of Feed.
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