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TO FIND SOLUTIONS




Power Supply Systems
To Meet Your Exact Needs

Today's consumer electronics products are becoming progressive-
ly smaller. They are also becoming more ecology-conscious and con-
sequently more energy-efficient and environment-friendly. Power
sources, likewise, are becoming more compact while operating at
llower voltages and consuming less power.

Ricoh offers a wide range of low power consumption, high efficien-
cy, compact CMOS ICs to meet these new needs of our customers.
Our impressive IC product line-up includes everything from Voltage
Detector, Voltage Regulator, and Step-up DC/DC Converter ICs, all
the way up to Multi-Power Supply ICs with multiple functions integrat-
ed into a single chip especially suitable for special system applica-
tions. Ricoh's original laser trimming technology also makes possible
high accuracy, precision voltage settings.

Ricoh's Power Management ICs ------ allowing you to configure
power systems specifically suited to your exact needs.
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Ricoh Power Management IC Series

Developing Products With
A Difference Through Our Unique
Laser Trimming Technology

The Ricoh Power Management IC Series, incorporating Ricoh's
exclusive laser trimming technology, has achieved a voltage accuracy of
+2.0 to 3.0 %. Coupled with amazing stepwise setting steps of 0.1V,
Ricoh Power Management ICs can meet your precisest needs with the
utmost satisfaction.

Voltage Accuracy Comparison

Voltage Distribution Curve: Wide — Narrow

Vourt: Adjustable centering

Vout % 2.0 to 3.0%

Voltage

Vout MIN. Vout MAX.
Before Trimming After Trimming




8 Product Line Overview

Power Management ICs

A small, reliable power management IC is now a prerequisite for
every one of today's compact, battery-powered electronic devices.
Ricoh has developed an impressive line-up of multi-purpose CMOS
Power Management ICs offering low supply current, high accuracy,
high performance, and exceptionally small packages.

Product Line-up

Power Management IC Series Descriptions

DC/DC Converters

5RH

5RI

5RK

5RY

5VH

5RM

5RJ
5RL SRT
5RW 5RZ gt,’%
5RE R1110 S

5RG R1120
5RF

Voltage Regulators Voltage Detectors

Power ASSP

RX5VEQXXX Series
RV5VGXxxC Series
RN5VM1xxxC/D Series

For Cellular Phone
Li-lon Battery Protector

All Ricoh Power Management ICs are CMOS. Ricoh's advanced laser
trimming technology has made a stepwise setting with a step of 0.1V and
a high accuracy +2.0 to 3.0 % voltage possible.

— Voltage Detectors —_—
—»  Voltage Regulators ——
Power
Management
ICs
—>  DC/DC Converters —
— Power ASSP E—




RX5VL Series

RX5VT Series

RN5VD Series

___, RX5RL Series
|, RQ5RW Series
|, RX5RE Series
|, RN5RG Series

RN5RF Series

RNS5RT Series
RN5RZ Series

R1110N Series

—

R1120N Series

L

RH5RH Series
—

RH5RI Series

RN5RK Series
—

RN5SRYXX1A
. :
Series

|, RN5RY202A
|, RV5VH Series

RS5RM Series
—

RS5RJ Series

RX5VEQX XX
Series

RV5VGXXXC

Series

RN5VM1xxC/D
— Series

High accuracy monitoring of battery and switching P.S.U. voltages. Best suited for micro-com-
puters and memory resetting. Output can be selected from Nch. open drain and CMOS.
Available in TO-92, SOT-89 and SOT-23-5 packages.

Voltage detectors for lower voltage than that of the RX5VL series. Output can be selected from
Nch. open drain and CMOS. Available in TO-92, SOT-89 and SOT-23-5 packages.

Voltage detectors for lower voltage than of the RX5VL series with output delay pin.
Output can be selected from Nch. open drain and CMOS. Available in SOT-23-5 package.

High accuracy voltage regulators. Best suited for small portable devices. Minimal dropout voltage
and low quiescent current result in extended battery life.
Available in TO-92, SOT-89 and SOT-23-5 packages.

Voltage regulators with a chip enable function. So that the supply current on standby can be
minimized. Since the package for these ICs are SC-82AB(Super Mini-mold)package, high density
mounting of the ICs on boards is possible.

Regulators for larger output current and smaller dropout voltage than that of the RX5RL series.
Available in TO-92 and SOT-89 packages.

Voltage regulators with external power transistor for even larger output current and smaller drop-
out voltage than that of the RX5RE series. Available in SOT-23-5 package.

Voltage regurators with external power transistor for even high ripple rejection than that of the
RN5RG series. Available in SOT-23-5 package.

Voltage regulators for smaller dropout voltage than that of the RXSRE series. With a chip enable
function result in extended battery life. Available in SOT-23-5 package.

Voltage regulators for large current and smaller dropout voltage than that of the RN5RT series
and ultra-low supply current and superior ripple rejection. Available in SOT-23-5 package.

Voltage regulators with low ON resistance and high ripple rejection. Each model consists of a volt-
age reference unit, an error amplifier, resistors, a current limit circuit and a chip enable circuit.
These ICs perform with low dropout voltage and a chip enable function. Available in SOT-23-5
package. Pinout is similar to the LP2980.

Voltage regulators with low ON resistance and high ripple rejection. Each model consists of a volt-
age reference unit, an error amplifier, resistors, a current limit circuit and a chip enable circuit.
These ICs perform with low dropout voltage and a chip enable function. Available in SOT-23-5
package. Pinout is similar to the TK112.

PWM control Step-up DC/DC converter ICs. Low supply current and low noise features make this
your best choice for portable audio equipment. Comes in three models: Normal, Boost and
Stand-by types. Available in SOT-89 and SOT-89-5 packages.

VFM control Step-up DC/DC converter ICs. Even lower supply current than the RH5RH.Most
suitable for portable devices requiring particularly low supply current. Comes in three models:
Normal, Boost, and Stand-by types. Available in SOT-89 and SOT-89-5 packages.

VFM Step-up DC/DC converter ICs. Most suitable for portable devices requiring particularly low
supply current. Comes in two models: Normal (xx1), Boost(xx2). Available in SOT-23-5 package.

VFM Step-up DC/DC converter Controller ICs with external power transistor. Removing internal
drive transistor, RNSRYXX1A are housed in smaller package than that of RH5RIXX2B/XX3B.
Available in SOT-23-5 package.

VFM Step-up DC/DC converter Controller ICs with external power transistor for featuring adjust-
able output voltage (e.g. 30V) with external resistors. Available in SOT-23-5 package.

Dual output DC/DC converter ICs integrating Step-up and inverting DC/DC converters and volt-
age detector are suitable for two supply systems such as pager, PDA, which need power supplies
for LCD. Comes in three models: Normal (1xx), Boost (2xx), Boost and Voltage Adjustable (3xx).

Step-up/step-down DC/DC converter ICs equipped with voltage detector. Keeps output voltage
constant as PWM control DC/DC converter and series regulator in step-up mode, and as series
regulator in step-down mode. Available in 8pin SOP package(1.27mm pitch).

Step-up/step-down DC/DC converter ICs equipped with voltage detector. Keeps output voltage
constant as VFM control DC/DC converter and series regulator in step-up mode, and as series
regulator in step-down mode. Available in 8pin SOP package(1.27mm pitch).

Four different types of voltage regulators and two types of voltage detectors in one. Mask options
enable you to create the ideal power system for your products. Available in 16pin SOP package.
(0.8mm pitch) and SSOP package (0.65mm pitch).

Rechargeable Lithium-ion battery protectors. Built-in two or four voltage detectors protect over-
charge, over-discharge and shorting circuit. Comes in two models; RV5VG1xxC(for 1 cell) and
RV5VG2xxC(for 2 cell. underdevelopment). Available in 8pin SSOP package(0.65mm pich).

Protection ICs for Lithium-ion (Li+) batteries. The RN5VM Series can detect over-charge/dis-
charge of Li+ one-cell and excess load current, further include a short circuit protector.

Comes in two models : drawing load current is allowable (xxC)/not allowable(xxD) after detecting
over-charge. Available in SOT-23-6 package.




2 Product Lines

CMOS Voltage Detectors
. RX5VL Series Voltage Detector

The RX5VL series are CMOS voltage detector ICs with high accuracy detector threshold and ultra-low supply current. Each model
consists of a voltage reference unit, a comparator, resistors for voltage detection, a hysteresis circuit, and an output driver.

Features

o UItra-low SUPPIY CUITENT -+ reerrrrmrmmmmmnieiiieiins TYP. 1.0pA (VoD = 3.0V)
* broad operating voltage range:«««««--::=====xsseeeeeeeees 1.5V to 10.0V

* high accuracy detector threshold --«««xeseermeeeerrreeeenne +2.5%

* stepwise setting with a step of 0.1V in the range of 2.0V to 6.0V of detector threshold is possible
« low temperature drift coefficient of detector threshold ---TYP. £100ppm/°C

« choice of output types Nch. open drain or CMOS

 three types of packages .......................................... RESVL wrerereres TO-92
RHBVL oeeveeves SOT-89
RNBVL eeeeeeees SOT-23-5

Block Diagrams

* Nch. Open Drain Output * CMOS Output
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Applications

* CPU & logic circuit resetting » wave shaping circuits

* battery checkers * battery back-up circuits
* window comparators * power failure detectors



RX5VT Series Low-Voltage Detector

The RX5VT series are CMOS voltage detector ICs with high accuracy detector threshold and ultra-low supply current which allow

low voltage operations. Each model consists of a voltage reference unit, a comparator, resistors for voltage detection, a hysteresis
circuit and an output driver.

Features

o UItra-low SUPPIY CUITENE ««xxeerrnssnssssssiiininiiiiiii e TYP. 0.8pA (VDD=1.5V)

« broad operating voltage range -=«««««««««««xsreerrrramaammnnmnniiiiiiis 0.7V to 10.0V (Topt=25°C)

. high accuracy detector threshold: - « - rererrrrrriiii e +2 5%

« stepwise setting with a step of 0.1V in the range of 0.9V to 6.0V of detector threshold is possible
« low temperature drift coefficient of detector threshold «--------------- TYP. £100ppm/°C

« choice of output types Nch. open drain or CMOS
* three types of packages ......................................................... REBVT «rvvvees TO-92
RH5VT ........ SOT-89

RNSVT ..o SOT-23-5

Block Diagrams
* Nch. Open Drain Output * CMOS Output
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Applications
* CPU & logic circuit resetting * wave shaping circuits
« battery checkers « battery back-up circuits

* window comparators * power failure detectors



2. Product Lines

. RN5VD Series Voltage Detector with output delay

The RN5VD series are CMOS voltage detector ICs with high accuracy detector threshold, ultra-low supply current and output delay
functions which allow low voltage operations. Each model consists of a voltage reference unit, a comparator, resistors for voltage
detection, a hysteresis circuit, delay functions unit and an output driver.

Features

o OUEPUL d@laly ««rrreeemerrrssessreeess i TYP. 100ms with external capacitor : 0.15uF
o Ultra-Iow SUPPlY CUITENE === srrereesrrmrrr TYP. 1.0pA (RN5VD15X : VbD=3.5V)

» broad operating voltage range:«-««««=«sxrreseerrreeeae 0.7V to 10.0V (Topt=25°C)

« stepwise setting with a step of 0.1V in the range of 0.9V to 6.0V of detector threshold is possible

« high accuracy detector threshold ««=rereerremrereeeen. +2.5%

« low temperature drift coefficient of detector threshold ---TYP. +100ppm/°C

« choice of OULPUL yPES wrrrrrrrrrrrrrssssssssssssnnneneee Nch. open drain or CMOS

. Sma“ package ....................................................... SOT_23_5

Block Diagrams

* Nch. Open Drain Output *« CMOS Output
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Applications

* CPU & logic circuit resetting

« battery checkers

« evel discriminator

« switching circuit for battery back-up



CMOS Voltage Regulators
. RX5RL Series Voltage Regulator

The RX5RL series are CMOS voltage regulator ICs with high accuracy output voltage and ultra low quiescent current. Each model
consists of a voltage reference unit, an error amplifier, a driver transistor, and resistors for setting output voltage.

Features
o Ultra-low qUIESCENE CUITENE -+xrerrrrerrer i TYP. 1.1pA (RX5RL30A, VIN=5.0V)
o small dropoUL VOIAQE -+ ++=====srrsrrrrmrrrrrrrnnasae e TYP. 30mV (RX5RL50A, louT = 1mA)
« stepwise setting with a step of 0.1V in the range of 2.0V to 6.0V of output voltage is possible
« high accuracy oUtpUL VOItage »++««««+++++rrrrrrersrrrrne s +2.5%
« low temperature drift coefficient of output voltage:--«-«=+«=+=seereeeenee TYP. £100ppm/°C
o excellent line regulation .......................................................... Typ 0.1%/V
o three types of packages ......................................................... REBRL ##x+vees TO-92
RH5RL -------- SOT-89
RN5RL ««-evee SOT-23-5
Block Diagram Typical Characteristics RX5RL50A
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2 . . 3 S 18
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l T > 14
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> 08
3 o -
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Vref 0 10 20 30 40 50
Output Current  lout(mA)

1
IGND
Typical Circuit Configuration Packages
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J n O
‘ 7 7 LOAD
=] | W 0 O 0O ooo
- 1l - -

Applications

» power source for battery-powered equipment

» power source for cameras, video equipment such as camcorders and VCRs, and hand-held communication devices
« precision voltage references



2. Product Lines

. RQ5RW Series Small Package Voltage Regulator

The RQ5RW series are voltage regulator ICs with high accuracy output voltage and ultra-low supply current. Each model consists
of a voltage reference unit, an error amplifier, resistors for setting output voltage and a current limit circuit.

Features
o ultra-low supp|y CUMTENT »+serrmrrree it TYP. 15“A
. Standby CUITENE #rrrrrrrrrrrsnsniiiiiiii ittt TYP. OluA
. dropout V0|tage ..................................................... TYP. 40mV (|OUT:1mA, RQSRW3OA/B)
. h|gh accuracy OUtpUt V0|tage ................................... +2.0%
« low temperature-drift coefficient of output voltage =++-+++ TYP. £100ppm/°C
« excellent line regulation .......................................... TYP. 0.05%/V
« built-in current limit circuits
« provided two types of chip enable circuit -«««-«-eeeeeneens “L” active (RQ5RWXXA), “H" active (RQ5RWXXB)
o ultra-small package ................................................ SC-82AB (Super M|n|_m0|d)
Block Diagram Typical Characteristics RQ5RW50BX
RQSRWXXA RQSRWXXB Lo
| | % w
§ Topt=25°C 8¢
Voo 2 —9 . m »— 3 Vour Voo 2 m 3 Vour L 06
]
l g / /
> 04
5 —40°C
Vref e
‘ Current Limit Current Limit 0o 0 10 20 30 40 50
CE 4 ¢ e— 1 GND CE 4 1 GND Output Current lout(mA)
Typical Circuit Configuration Packages
| RQ5RW
——4 CE
lout [:] [:]
RQ5RWXXB 3
Vour
e e
T c2
Vn\if| c1 ‘
77L C1,C2=1pF
Applications

« power source for battery-powered equipment.
* power source for cameras, VCRs, camcorders, hand-held audio instruments and hand-held communication equipment.
« precision voltage references.



. RX5RE Series Voltage Regulator For Large Output Current

The RX5RE series are CMOS voltage regulator ICs for large output current with high accuracy output voltage and ultra low quies-
cent current. The dropout voltage of the RX5RE is even smaller than that of the RX5RL. Each model consists of a voltage reference
unit, an error amplifier, a driver transistor, resistors for setting output voltage, and a current limit circuit.

Features
. h|gh Output CUITENE e rrrr s TYP. 120mA (R X5RE50A)
o Ultra-low qQUIESCENT CUMTENE--= -« xxrrerrerrerraresrenenrnaeaens TYP. 1.1pA (RX5RE30A, VIN=5.0V)
. Sma" dropout Voltage ............................................. TYP 05V (R XSRESOA’ |OUT=60I’T1A)
. h|gh accuracy OUtpUt Vo|tage ................................... +2 5%
« low temperature drift coefficient of output voltage =++-++++ TYP. £100ppm/°C
° eXCe”ent |ine regu|ation .......................................... TYP Ol%/V
. tWO types Of packages ............................................ RESRE .......... TO_92
RHSRE -+ SOT-89
Block Diagram Typical Characteristics RX5RE50A
VINT 1 Vourt 08 T
2 : .3 S o7 80/}
MT] 5.
L 05
[o2]
L iF 3T g . %
; 0.3 /73 <
8‘ 0.2 //
g o
= 8 ol LA
Z
Vref 0 20 40 60 80 100
Output Current  lout(mA)
1
IGND
Typical Circuit Configuration Packages
RE5RE RH5RE
—12]5RE[3}—
O 2RREs T
- O
| vz vz LOAD i

Applications

« power source for battery-powered equipment

« power source for cameras, video equipment such as camcorders and VCRs, and hand-held communication devices
« precision voltage references



2. Product Lines

. RNSRG Series Voltage Regulator with External Power Transistor

The RN5RG series are CMOS voltage regulator ICs with external power transistor, ultra-low supply current and high accuracy out-
put voltage. Each model consists of a voltage reference unit, an error amplifier, and resistors for setting output voltage.

Features
. Ultra'IOW Supp'y CUIMTENE s srrr e e TYP. SOHA (RN5RG30A)
« ultra-low supply current (stand-by mode):-«--==-==x=xxxees TYP. 0.2pA (RNS5RG30A)
e small dropout voltage ===+« srrrerrrmrrrmmrrrneeee TYP. 0.1V (lout=100mA; depending upon the external power transistor)
. h|gh accuracy OUtpUt V0|tage ................................... +2 5%
« low temperature drift coefficient of output voltage -+ TYP. £100ppm/°C
° eXCe”ent |ine regu|ati0n .......................................... TYP Ol%/v
° Sma” package ....................................................... SOT_23_5
Block Diagram Typical Characteristics RN5RG50A
EXT 0.45 [
VoD | 4 ] Vout S 040
2 3 & oss BDOC/
> /
o 0.30
:
\—\1“ ; 0.15 -s0°c
§ 0.10
% § A 005
0.00 0 200 400 600 800 1000
vref Output Current  lout(mA)
1
— 5 IGND
CE
Typical Circuit Configuration Package
PNP Tr RN5RG
0 0O
ot {2sRe[E——
- Oo0g
| zz 777 LOAD

Applications

 power source for battery-powered equipment

» power source for cameras, video equipment such as camcorders and VCRs, and hand-held communication devices
* precision voltage references
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. RNSRF Series Low Ripple Voltage Regulator with External Transistor

The RN5SRF series are voltage regulator ICs which control external driver transistors with high ripple rejection, high accuracy output
voltage, low supply current. Each model consists of a voltage reference unit, an error amplifier, output voltage setting resistor, short
circuit, current limiting circuit and chip enable circuit.

Features
o ultra low Supply CUITENL ##rrrrrrrrrrssne s TYP. 30|JA
o ultra low Standby CUITENL »#rrrrrrrrseserranne i, TYP. o:]_uA
e [ow dropout voltage =+« -« -xseererereren TYP. 0.1V/lout=100mA, dependent on external power transistor.
© OULPUL VOItagE «rerrerrerrerrmeiiii stepwise setting with a step of 0.1V in the range of 2.0V to 6.0V
. h|gh accuracy OUtpUt V0|tage ................................... +2.0%
« low temperature-drift coefficient of output voltage -++-++-- TYP. £100ppm/°C
. h|gh line regulation ................................................. TYP. 0.05%/V
e current limit for external transistor =+« «xrreerereneieen, TYP. 8mA, limit a base current
. h|gh r|pp|e rejection ................................................ TYP. 60dB/f=1kHz
e small package ....................................................... SOT-23-5
Block Diagram Typical Characteristics RN5RF50
Cout=6.8uF
louT=50mA
RNSRFXXA RN5SRFXXB Topt=25"C
EXT EXT 80
4 4
| | | | g il
Voo 2 1, } 7 Vour Vop 2 1. } 2 Vout Ef 60 it
@
} | 5
—|_( > —|_( 3 g 40
k)
@
k%)
Current Limit Current Limit 5 20
CE 5 — ¢ «— 1 GND CE 5 1 GND &
0
0.01 0.1 1 10 100
Frequency f (kHz)
Typical Circuit Configuration Package
PNP Tr RNSRF
H
1 &EREIsH—
- OO0
| 7z zz LOAD

Applications

« power source for battery-powered equipment
« telecommunications, cameras, VCRs
« power source for domestic appliances

11



2. Product Lines

. RNSRT Series Low Drop-out Voltage Regulator

The RN5RT series are voltage regulator ICs built-in driver transistor of low ON resistance permits developing of low dropout voltage.

Each model consists of a voltage reference unit, an error amplifier, output voltage setting resistors and a current limit circuit and chip
enable circuit.

Features
. ultra_low Supp'y CUIMENT -+ s s e e s TYP. 4|JA (except ICEL)
o ultra-low Standby CUITENE srrrer st TYP. OluA
* low dropout Voltage ................................................ TYP. 0.3V (IOUT:GOmA, RN5RT3OA)
« low temperature-drift coefficient of output voltage «------ TYP. £100ppm/°C
« excellent line regu|ation .......................................... TYP. 0.15%/V
© OQUIPUL VOItage rrrerrrrrrrrrrr e stepwise setting with a step of 0.1V in the range of 2.0V to 6.0V is possible.
. h|gh accuracy Output V0|tage ................................... +2.0%
. bu“t-in current limit Circuits ...................................... TYP. 30mA
e small package ....................................................... SOT-23-5
Block Diagram Typical Characteristics RN5RT50AX
T 1 0.5
Vbp 2 3 Vour <
\.>; 0.4
S Topt=85°C >%5°C =
o 03 /‘,
© Z40°
£ =
> 02
3
g 01
[a)
0.0
0 20 40 60 80 100 120
1 GND Output Current lout(mA)
|
Typical Circuit Configuration Package
RNSRT
lout
2 Vop Vout 3 B B
— _
Vi C1 5 CE C2
N GND Ooog
|— 1
\
-
Applications

« power source for battery-powered equipment.

» power source for cellular phones, cameras, VCRs, camcorders, hand-held audio instruments and hand-held communication equipment.
» power source for domestic appliances.
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. RN5RZ Series Low Drop-out and Low Noise Voltage Regulator

Voltage regulator ICs with low dropout voltage and high ripple rejection. Each model consists of a voltage reference unit, an error
amplifier, output voltage setting resistors, a current limit circuit and a chip enable circuit.

These ICs have superior ripple rejection, input transient response characteristic and load transient response characteristic thus mak-
ing these product suitable for power supply for hand-held communication equipment.

Features
o ultra-low Supp'y CUITENL - rrrrrrrrsrrssi s TYP. 20|JA
o ultra-low standby CUITENT +rrrrrrrrerrsiiiiiiiiiiiiiinn TYP. OluA
° hlgh r|pp|e rejection ................................................ TYP55dB (f:lkHz)
* |OW ArOPOUL VOIAGE ++++++++rrerrrrrrnnmmmmnnnnnneeiiiiiiiiieees TYP. 0.2V (louT=60mA)
« low temperature-drift coefficient of output voltage -------- TYP. £100ppm/°C
* excellent line regu|aﬂon .......................................... TYP. 0.05%/V
© OUEPUL VOItage «rerrerrerrrrrmiiiiii stepwise setting with a step of 0.1V in the range of 2.0V to 6.0V is possible
. h|gh accuracy Output V0|tage ................................... +2.0%
. Sma” package ....................................................... SOT-23-5
* built-in short current [imit Circuit «««««««-seeeeeeememenein. TYP. 50mA
Block Diagram Typical Characteristics RN5RZ50B
0.35
RNSRZXXA RN5RZXXB
< 0.30 «
| | Pz
Voo 2 — ¢ 3 Vour Vob 2 3 Vour ) vt
| 1] | 1] go® 7
E 0.15 A
Pt
‘g 0.10 A1 = = = = Topt=—40°C |
S 005 v Topt=25°C |
Vref Vref e | A - Topt=85C
Current Limit Current Limit 0.00 y y
_ ‘ i J i 0 20 40 60 80 100
CElN - Il CN\D CEg ” l GNP Output Current lout(mA)
Typical Circuit Configuration Package
RN5RZ
lout
2 Vbp Vour 3 Q Q
—
Vi Cl 5 CE c2
N oD OO0
|— 1
. \
T+ -
Applications

« power source for battery-powered equipment.

» power source for cellular phones, cameras, VCRs, camcorders, hand-held audio instruments and hand-held communication equipment.
» power source for domestic appliances.
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2. Product Lines

. R1110N Series Low Noize 150mA L.D.O. Regulator

The R1110N series are voltage regulator ICs with high output voltage accuracy, lowest supply current, low ON resistance and high
ripple rejection. Each model consists of a voltage reference unit, an error amplifier, resistors, a current limit circuit and a chip enable

circuit. The Dynamic Response to line and load is fast, so these ICs are very suitable for the power supply for handheld communica-
tion equipment.

Features
o ultra-low Supply CUITENL e rrrrrrrrrssn s TYP. 35|JA
o ultra-low standby CUMENE + e erersrrrs i, TYP. OluA
. dropout Voltage ..................................................... TYP 02V (IOUT=lOOmA)
. h|gh r|pp|e rejection ................................................ TYP. 70dB (f:lkHZ)
. h|gh accuracy OUtpUt V0|tage ................................... +2.0%
« low temperature-drift coefficient of output voltage «---+-:- TYP. £100ppm/°C
* excellent line regulation .......................................... TYP. 0.05%/V
© OULPUL VOItage < reererrrrrrsrerrre stepwise setting with a step of 0.1V in the range of 2.0V to 6.0V is possible
* built-in short current limit Circuit ===« -ereeerrearen. TYP. 50mA
« provided two types of chip enable circuit----------eeeeeeees “L” active (R1110NXX1A), “H" active (R1110NXX1B)
. sma” package ....................................................... SOT-23-5
® PINMOUL ++++xerrsesssssss s similar to the LP2980
Block Diagram Typical Characteristics R1110N501B
R1110NXX1A R1110NXx1B 0.35
| | < 030 ‘ ‘
g Topt=85"C
Voo 1 ’ i m 5 Vour Vop 1 m 5 Vour S 025
% 0.20
[
S o1s / §
> r25°C
3 010 -
Vref % / —a0e
i i 5 0.05
- Current Limit Current Limit
CE 3 2 GND CE 3 2 GND 0.00 7 = 100 150
| | Output Current lout(mA)
Typical Circuit Configuration Packages
R1110N
CE
y . y B £
DD ouT
N " § 7 our
lout
R1110NXX1B 104F Oo0o
10pFZZZ
2
GND -
Applications

 power source for portable communication tools, cameras and VCRs.
» power source for battery-powered equipment.
» power source for domestic appliances.
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. R1120N Series Low Noise 150mA L.D.O. Regulator

R1120N series are voltage regulator ICs with high output voltage accuracy, lowest supply current, low ON resistance and high ripple
rejection. Each model consists of a voltage reference unit, an error amplifier, resistors, a current limit circuit and a chip enable cir-

cuit. The Dynamic Response to line and load is fast, so these ICs are very suitable for the power supply for handheld communication
equipment.

Features
o ultra-low supply CUITENL e rrrrrrrrran e TYP. 35“A
. ultra_low Standby CUIMENE e TYP. OluA
° dropout V0|tage ..................................................... TYP 02V (IOUT:lOOmA)
. h|gh npple rejection ................................................ TYP 70dB (f:lkHz)
. h|gh accuracy OUtpUt Vo|tage ................................... +2.0%
« low temperature-drift coefficient of output voltage «------- TYP. £100ppm/°C
o excellent line regulation .......................................... TYP. 0.05%/V
e oUtpUL VOltage -+« rrererreererrmrin stepwise setting with a step of 0.1V in the range of 2.0V to 6.0V is possible
* built-in short current limit CirCuUit ===« -eveererrermn. TYP. 50mA
« provided two types of chip enable circuit «--««-«--eeeeeeenee. “L” active (R1120NXX1A),“H"active (R1120NXX1B)
e small package ....................................................... SOT-23-5
. pinout .................................................................. similar to the TK112
Block Diagram Typical Characteristics R1120N501B
R1120NXX1A R1120NXx1B 035
| | S 0.30 1 1
Vob 3 : m ' 1 Vour Vobp 3 m 1 Vour é 0.25 Top=85 2
()
i % 0.20
S o01s /725“0
3 0.10 :
Vref s / o
. . 5 0.05
Current Limit Current Limit
CE 4 2 GND CE 4 2 GND 000 7 . 100 150
| | Output Current lout(mA)
Typical Circuit Configuration Packages
R1120N
CE
4
IN Vop Vout ouT Q Q
—¢—3 1 —
lout
R1120NXX1B 10pF ENERE
10uFZZZ
2 L
GND

77

Applications

» Power source for portable communication tools, cameras and VCRs.
 Power source for battery-powered equipment.

» Power source for domestic appliances.
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2. Product Lines

CMOS DC/DC Converters

. RH5RH S

eries

PWM Step-Up DC/DC Converter

The RH5RH series are PWM step-up DC/DC converter ICs with high accuracy output voltage and low supply current. Each model
consists of an oscillator, a PWM control circuit, a driver transistor, a voltage reference unit, a phase compensation circuit, resistors
for voltage monitoring, a soft-start circuit and an Lx switch protection circuit. Available in Normal (XX1), Boost (XX2) and Stand-by
(XX3).

Features
e minimal external CompPONENtS -+« =+« srrrrrrrrrrrimi, Only an inductor, a diode, and a capacitor
° IOW SUpp|y CUITENTE s s e s TYP 3OIJA (RH5RH501)

* low-ripple and low-noise
* low voltage operation possible (at 1mA output current) -+ operation voltage ViN=0.9 to 8.0V

. h|gh aCCUraCy Output Voltage ........................................ +2.5%

« high efficiency

« low temperature drift coefficient of output voltage

........................................................... TYP 80%
------- TYP. £50ppm/°C

o SOft-Start fuNCLION =+ e MIN. 500us
Block Diagram Typical Circuit Configuration Packages
XX1, X%3 RH5RH
— | o XX1/XX X X
Vix Limiter Soft Start Vref 5RH § 1/ 2 3
1
x 3 out
e | e : T T = 0
Ves I b PWM Control A 77;7 O O
XX2, XX3 ~
. | : b T 0O T U O
; osc Error AMP
EXT 5
Chip Enable 5 §
| Q
- T LT - =
*1 Lx: only XX1,XX3, EXT: only XX2,Xx3, CE: only XX3 ”L7 ‘

Typical Characteristics

RH5RH501 RH5RH502
L=120uH L=28puH

2 52 T T T
S S VIN=2.0V| ViN=3.0V  ViN=4.0V
< s T s b
E \ =
2 o
S us > a8

: VIN=3.0V ° i
S 46 2 a6
g " Vin=4.0V £
g 44 ViN=2.0V 2 4 Vin=1.5V
= >
=3
g 42 ‘% 4.2
3 ViN=10V/ 3 Vin=0{9V

4 0 20 40 60 80 100 120 4 0 200 400 600 800 1000

Output Current  lout(mA) Output Current  lout(mA)
Applications

» power source for battery-powered equipment
» power source for cameras, camcorders, VCRs, PDAs, electronic data banks, and hand-held communication devices

» power source for devices which require low noise and low supply current, such as hand-held audio equipment (only RH5RH series)

» power source for appliances which require higher cell voltage than that of the batteries used in the appliances
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. RH5RI Series

VFM Step-Up DC/DC Converter

RH5RI series are VFM step-up DC/DC converter ICs with high accuracy output voltage and low supply current. Each model consists
of an oscillator, a VFM control circuit, a driver transistor, a voltage reference unit, resistors for voltage monitoring, and an Lx switch
protection circuit. Available in Normal (XX1), Boost (XX2) and Stand-by (XX3).

Features

« minimal external components

* low supp|y CUIMTENL =+ e e s s e

« low-ripple and low-noise

« low voltage operation possible (at 1mA output current) --+--+

« high accuracy output voltage
« high efficiency

« low temperature drift coefficient of output voltage ««-----+----+

Only an inductor, a diode, and a capacitor
TYP. 4pA (RH5RI301, VIN=1.5V at no load)

operation voltage ViN=0.9 to 8.0V
+2.5%

TYP. 80%

TYP. £50ppm/°C

Block Diagram Typical Circuit Configuration Packages
XX1, XX3 RH5RI
Vix Limiter Vref a X X X X X X
1 5RI 3 1/ 2 3
Lx 3 ouT
| T T““e' 2 T If / 0 &» [
Ve IS L VFM Control A 77L7 O O
‘ + XX2 XX3 ~
"1 osc Error AMP - 0 0k 0 0k
EXT 3
Chip Enable g
| S
C7E *1

*1 Lx: only XX1,Xx3, EXT: only XX2,xX3, CE: only Xx3

i

I
7 [ ]
i

Typical Characteristics

RH5RI501
L=120pH
. 4.0V
1.5V \ 3.0V

ViN=0.9V

Output Voltage Vour(V)
w

0 20 40 60 80 100
Output Current  lout(mA)

Output Voltage Vour(V)

RH5RI502

L=28uH

. 4.0V
1.5v; 20v| 3OV

4 [Vn=0.9v

3

2

1

0

0 200 200 600

Output Current  lout(mA)

Applications

« power source for battery-powered equipment

« power source for cameras, camcorders, VCRs, PDAs, electronic data banks, and hand-held communication devices
» power source for devices which require low noise and low supply current, such as hand-held audio equipment (only RH5RH series)
» power source for appliances which require higher cell voltage than that of the batteries used in the appliances
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2. Product Lines

. RNS5RK Series VMF Step-Up Small DC/DC Converter

The RN5RK Series are VFM (Chopper) Step-up DC/DC converter ICs, consist of an oscillator, a VFM control circuit, a driver transis-
tor to have low ON resistance (Lx switch), a voltage reference unit, a high speed comparator, resistors for voltage detection, an Lx
switch protection circuit and an internal chip enable circuit. Available in Normal (XX1), Boost (X X2).

Features

« small number of external components ««««exrereeremeieiien, only an inductor, a diode and a capacitor(RN5RKXX1A/XX1B)
« ultra low Input current on standby ««««--+xeeeerreeee MAX. 0.5pA

« low temperature-drift coefficient of output voltage =««---++-+-+ TYP. £100ppm/°C

* low ripple and low noise

« low start-up voltage MAX. 0.9V

« high efficiency =««++-++- TYP. 80%

e including a driver transistor with low ON resistance

o tWO KiNds Of dULy FALI0 ««««eeerrmmserrsssssenieeiiii s 77% (XX1A, XX2A)/ 55% (XX1B)

© OULPUL VOItaQgE «+errerrerrmrrereeii stepwise setting with a step of 0.1V in the range of 2.0V to 5.5V is possible
. high output voltage ACCUNACY reerrerrrerresrressrrsrsnnssanaaes +2.5%

» small packages

Block Diagram Typical Circuit Configuration Package
RN5RK
Lx |
XX1 \ref Vout
5 Vix limiter 2
B B
Buffer ‘—? %fz S
‘ |
VFM Control 77L7 000
XX2 2
5 — OSC 100kHz . =
EXT .
X2 Chip Enable Im) 5K
4 g
| ' T Ei -
GND
1 :
= i

Typical Characteristics

RN5RK301A RN5RK302A
L=100pH L=100puH L=27pH L=27uH
4 100 4 100
> S
= 80 T —
=) 3 — 5 —_
3 S S
< Q) — ||| g N g f N
5} S 60 © =
> > > >
£ 2 2 g 2 g s0
(] =) [}
s 5 S S
z e -
2 . i 2 i
5 20 g
(@] (@]
i 50 100 % 50 100 % 200 400 600 % 200 400 600
Output Current lout(mA) Output Current lout(mA) Output Current lout(mA) Output Current lout(mA)
Applications

« power source for battery -powered equipment.
* power source for cameras, camcorders, VCRs, and hand-held communication e quipment.
» power source for those appliances which require higher cell voltage than that of batteries.
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. RN5RY XX 1A Series VFM Step-Up DC/DC Converter Controller

RN5RYXX1A series are VFM Step-up DC/DC converter controller ICs with external power transistor featuring a high accuracy of
output voltage and low supply current. These ICs consist of an oscillator, a VFM control circuit, a voltage reference unit and feed-
back resistors. The package for these ICs is, much smaller than that of RH5RIXX2B/ XX3B, SOT-23-5 package.

Features
* low Supp|y CUMTENT s rrrrrrrsssssi it TYP. 3“A
° IOW Standby Current ..................................................... TYP 06“A
* low temperature-drift coefficient of output voltage «-==--=+---+- TYP. £50ppm/°C
. hlgh aCCUraCy OUtpUt Voltage ......................................... i25%
* low oscillation start—up voltage ....................................... MAX. 0.8V
° sma” package ............................................................ SOT_23_5
Block Diagram Typical Circuit Configuration Package
RN5RY
CE 1 Vout
5 2 D
2 B H
Osc L -
EXT ‘ 5RY><><1
3 — Output p) OO0
Buffer A E
1 15
Vref 77L7
-
1
IGND
Typical Characteristics
RN5RY301 RN5RY301 RN5RY501 RN5RY501
, L=z o L=68uH o L=27H 5 LEo8H
s = > >
5 3 'g 5
3 > = S
g ViN=2.0V S, Vin=2.0V] Y Vin=4.0v o ViN=4.0V
S 3 S S 5 — T Q5 —
s S | osv 10V 15V = 10V > 3.0V = L TS0 4
§ 0.8v ooy |10V | 15V > 0.9v g o 20v S 7(1);(;:{/ 20V 3.0V
= g 3 20
5 E 5 |08y 5 |oav
° ' s LU s [
20 100 200 300 400 500 0 100 200 300 400 500 40 100 200 300 400 500 600 700 40 100 200 300 400 500 600 700
Output Current  lout(mA) Output Current  lout(mA) Output Current lout(mA) Output Current  lout(mA)
Applications

» power source for battery-powered instruments
» power source for cameras, VCRs, camcorders, pagers, and other hand-held communication instruments
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2. Product Lines

. RN5RY202A

VFM Step-Up DC/DC Converter Controller

RN5RY202A is a VFM Step-up DC/DC converter controller IC with external driver transistor featuring a high accuracy of output volt-
age and low supply current. This IC consists of an oscillator, a VFM control circuit, a voltage reference unit and feedback resistors.
Being different from RN5RY XX1A, this IC is able to adjusut output voltage with external power transistor. (e.g. ViN=3V then

VouTt=30V available.)

Features

« ultra-low supply CUITENE *# e reseresesnreeensmeatasiietnsiiaeasiees
* low temperature-drift coefficient of output voltage

« high accuracy output voltage (fixed to 2.0V internally)
« adjustable output voltage by external resistors

« low oscillation start-up voltage
e small package ............................................................

TYP. 3.0pA
TYP. +50ppm/°C
+2.5%

MAX. 0.8V
SOT-23-5

Block Diagram Typical Circuit Configuration Packages
PP | 1 Vour RN5RY202
2 5
Osc lé L ND I I
L1
<l o M :
utpu 3
3 — Buffer 215RY202A5H /L= |8
= c OO0
. C
[ R
Vref f
L -
— 1 7777
IGND

Typical Characteristics

Tr:2SK2054(NEC) Tr:2SK1470(SANYO) Tr:2SK2054(NEC) Tr:25K1470(SANYO)
40 40 80 —F— 80 [ ———
s S 1
= < _. 70 70
2 35 2 35 I
s 3 < [
S

- 60 < 6017
4] g > =
& 30 & 30 2 s0 3 50
= = [} =
- : 5% :
> 2 & 40t ‘S 40
5 25 5 25 w =
= = w
5 5 30 30
O O

20 20 0 60 Dy 20 60 05 20 0 60 0 20 40 60
Output Current  lout(mA) Output Current  lout(mA) Output Corrent lout(mA) Output Current  lout(mA)
Applications

* power source for battery-powered instruments

» power source for cameras, VCRs, camcorders, pagers, and other hand-held communication instruments

* power source for LCD drivers, organizers, cellular phones and other hand-held instruments
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. RV5VH Series 2ch. CMOS VFM DC/DC Converter with Voltage Detector

The RV5VH series are dual output CMOS DC/DC converter ICs integrating a VFM Step-up DC/DC converter and inverting DC/DC
converters and voltage detector. Each model consists of an oscillator, two VFM control circuits, control transistors(EXT switches), a
phase compasation circuit, a voltage reference unit, an error amplifier, and voltage sensing resistors. The RV5VH series are suit-
able for two supply systems such as pager, PDA, which need power supplies for LCD. Comes in three models: Normal (1xx), Boost
(2xx), Boost and Voltage Adjustable (3xx).

Features Packages
. dua| DC/DC Converter System ................................................. DC/DCl : Step-up RVSVH
DC/DC2 : inverting(negative voltage)
. voltage AELECLOr rrrrrrrr e Nch. Open Drain Output
* low voltage operation available 0O
RVSVHlx X,RVSVHZXX ...................................................... OSCiIIatOI’ Start-up frOm 08V
RVSVHSXX ........................................................................ OSCi”atOr Start—up from 18V g—%
. high efficiency ....................................................................... TYP. 80%
* low supply current
. hlgh aCCUraCy feedback Sensing .............................................. TYP. i25%
* sleep mode
RVSVHlxx, RV5VH2XX ...................................................... DC/DC 2 -
RV5VH3)()< ........................................................................ DC/DCl’ 2
« available to adjust temperature drift coefficient of output voltage----DC/DC2 : with external resistor
(RV5VH2X X, RV5VH3X X)

. Sma” package ...................................................................... 8p|n SSOP(OGSmm pltCh)
Block Diagram

* RV5VH1XX * RV5VH2XxX * RV5VH3xX

WW e WW {I_ WIW

Vsen 2 7 FB Vst 2 7 FB
-1 ¢+ Vref = 1 ¢ Vref FBL 2
Error Amp.2 Error Amp.2

Error Amp.1 Error Amp.1
Vout1 3? VFMZ{: 6] EXT2 Voo 3 J

|
oo 1

7 FB2
Error Amp.2

VEM2 {: 6 EXT2

Dol>

Vixlim. Error Amp.1

VFMZ{: 6 EXT2 Vour 3?
La 4 ‘

5 GND EXT1 4 [l GND
I — VEM1 — p_shift osc ,L | I % VFM1 — p_shift osc EXT1 4 l vin W

5

osc & T GNP

Typical Circuit Configuration

e RV5VH1XX * RVGVH2XXx
s Output DC/DC1 Vin
- R3
csw Dour R RS %05 +—| csw Dour R
R6:
Ven B o " KssnLi Bl FB2
Output DC/DCL = _H PMOS
o Vourt ex2 —— SBDRZ e 0 -9 —{ voo ex2 —— s T
0 Lx1 GND J% ne Sﬂ)
5 , Output DC/DC2 NPN Tr. EXT1 GND [— N Output DE/DC2
cizz T L2 zZc2 cizz T ca LZ%: Zzcz
* RV5VH3XX
. Applications
Output DC/DC1 " . .
Tot Lo ws * power source for telecommunication system
. 1 LF csw Bour R » power source for portable data processing system, e.g. PDA, Electronic Data Banks
L e Fo1 ] E—  power source for Audio-Visual system, e.g. CD player, Video camera
= - R2 =C3
+-00 v G — * power source for Notebook PC, Word processing system
R4 SBD
NPN Tr. EXT1 GND 1< . .
[E“T W % awuncocz | o gadget being needed two power supplies, e.g. CPU and LCD

c1 - ca L2 I Izc2
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2. Product Lines

. RS5RM Series PWM Step-up DC/DC Converter with Voltage Regulator and Detector

The RS5RM series are PWM step-up DC/DC converter ICs with high accuracy output voltage and low supply current. Each model
consists of an oscillator, a PWM control circuit, soft start circuit, a driver transistor, a voltage reference unit, a linear regulator and a
voltage detector. With external inductor, diode and capacitor, an RS5RM operates as a linear regulator if the input voltage is high
and as a PWM step-up DC/DC converter and a linear regulator if the input voltage is low.

Features
. |OW supp|y CUITENT *++ v v e e ettt e 55"1A (RSSRM3624A’ V|N:3.0V, at no |0ad)
. standby MOCE rrrrrrerrrrr s Istandby = MAX. 1.0uA (RS5RMXXXA) s
operation of all the internal circuits is stopped by setting CE pin at VVop level.
Istandby = MAX. 10pA (RS5RMXXXB) o
operation of only step-up DC/DC converter is stopped by setting CE pin at VVop level.
* low voltage operation possible:«--«««-xxsrerrerrmreermnreneniennens operation voltage ViN=1.2 to 10.0V
* high accuracy output voltage and detector threshold ---+---+- +2.5%

* output voltage can be set at User's request

« voltage close to battery's voltage can be output because these ICs are step-up and step-down type
(e.g. a fixed voltage of 3V can be output by a 3V battery)

« soft start function, with built-in protection circuit for Lx driver

« pin for external driver is equipped, and a large current output can be obtained

e small package ............................................................ 8 pln SOP (127mm pltCh)
Block Diagram Typical Circuit Configuration Package
v RS5RM
osc Vix Limiter OS(; ’7 Vix L\I’;Iter .
vss |1 4 [ } o L VSs1]/7 L. ﬂ g |
PWM
17 — (1 % Control
— » Co?lrol %:: 3 XZ @
ce ER— 7 EXT II
CEl2— o
Soft Start SuﬂTStan
T Vref 1 M .
Vref 1 Wﬁi 7;7 \ T .
VDour 3 ‘ 747—/\/ &Tvoo VDour| 3 .

P ||| [ e

\—l VDN 4 A W 5 Vour
VD 4 /WVIWV 5 Vour

LOAD

LOAD

Typical Characteristics RS5RM4036A

4.5
S
=
2
o
> 40
]
[=))
8 [vwn=2vllvin=3 N vin=av ||
o
> 35
5 \
o
=
o \
3.0 I\
0 50 100 150
Output Current  lout(mA)
Applications

* power source for cameras, camcorders, and hand-held audio equipment
« power source for small OA apparatus such as notebook computers and word processors
« power source for hand-held communication devices such as pagers, cordless telephones, and cellular phones
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. RS5RJ Series VFM Step-up DC/DC Converter with Voltage Regulator and Detector

RS5RJ series are VFM step-up DC/DC converter ICs with high accuracy output voltage and low supply current. Each model con-
sists of an oscillator, a VFM control circuit, a driver transistor, a voltage reference unit, a linear regulator and a voltage detector. With
external inductor, diode and capacitor, an RS5RJ operates as a linear regulator if the input voltage is high and as a VFM step-up
DC/DC converter and a linear regulator if the input voltage is low.

Features
. IOW Supply CUIMTENt =+ s s v s e e ettt a s nnnaas 15“A (RSSRJ3624A’ V|N:3.0V, at no |Oad)
o standby MOde +rrrrrrreeerrr Istandby = MAX. 1.0pA (RS5RJIXXXA) .
operation of all the internal circuits is stopped by setting CE pin at Vo level.
Istandby = MAX. 10pA (RS5RJIX X XB) o
operation of only step-up DC/DC converter is stopped by setting CE pin at Vop level.
* low voltage operation possible::«««rsrrerrrrrrrrrrrneeenns operation voltage ViN=1.2 to 10.0V
* high accuracy output voltage and detector threshold ««-+-+-+- +2.5%

* output voltage can be set at User's request

* voltage close to battery's voltage can be output because these ICs are step-up and step-down type
(e.g. a fixed voltage of 3V can be output by a 3V battery)

* built-in protection circuit for Lx driver

« pin for external driver is equipped, and a large current output can be obtained

e small package ............................................................ 8 p|n SOP (127mm p|tch)

Block Diagram Typical Circuit Configuration Package

RS5RJ

osc

Vix Limiter
osc VLx Limiter T
’7 A Vss 1 b glx |

Vss 1 4

8 Lx
L. L =% vem
VFM ", Control
Co;lrol 4

—

CE 2 — 7 EXT

3

CE 2 — 7 EXT

Vref 1
Vref1747 M T ° T
Voo
6
VDout 3 6 Voo

VDour 3
Vref 2 |
|
B
VD 4 A M 5 Vour
VDN 4 /\/Wm 5 Vour o 7;_[ o

<
3
~
It
LOAD

LOAD

Typical Characteristics RS5RJ4036A
45
>
3
S 40 <
(5]
‘_3’ \\ NN
S s I
=
£ AN
e} VIN=2V VIN=3V /IN=4\4
3.0 ] L1 L1
0 50 100 150
Output Current  lout(mA)

Applications

» power source for cameras, camcorders, and hand-held audio equipment
« power source for small OA apparatus such as notebook computers and word processors
 power source for hand-held communication devices such as pagers, cordless telephones, and cellular phones
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CMOS Multi-Power Supply
. RX5VEQ XXX Series Multi-Power Supply

The RX5VE0X XX series consists of four different series regulators, two different voltage detectors, three control switches, three lev-
el shifters, and a delay generator. The RX5VEQ01X is a standard version for voltage setting by laser trimming. The RX5VEOXXX is
a model for semi-custom-designed control switches and other functions for your specific system with mask options of your choice.
The regulator output voltage and the detector threshold can be set independently within the IC by using laser trimming technology.

Features

« ultra-low supply current

° broad Operating Voltage range ....................................... 15V tO 100V
* high accuracy output voltage and detector threshold «--+---+- +2.5%

* stepwise setting with a step of 0.1V of output voltage and detector threshold is possible

« low temperature drift coeffeicient of output voltage and detector threshold------ TYP. £100ppm/°C

o small dropout voltage: ===+ ===ssrrrrrrrrrrrrrn e (Regulator 1,2, lout=80mA)

o small package «==+++rererrrrrerin RSBEVEQX XX «:uess 16 pin SOP (0.8 mm pitch)
RVS5VEQXXX ... 16 pin SSOP (0.65 mm pitch)

« direct connection to CPU by built-in level shifter

Block Diagrams Packages
* RX5VE001X e RX5VEOXXX (optional mask version)
. I : RS5VE0X X
Voo 16 Vop 16 ] I
| ] Regulator i 1BCL o Regulator il 'BC1
1 6 Routi TR 1 6 RouT1
cswi 1 e ‘ | rRQ E—— |
] ) —
’7 Regglatori? IBC2 Reglzllator ? IBC2 ‘
— 10 Rourz 10 Rout2
Level | & )—g
csw2 12 SR | == —
Oneshot Pulse Regulator
’7 ReQ;lator —— 15 Routs Generator 3] ] Rours
csw3 13 Level ‘ «E B ——
i | XX
é Regulator 1 RouTs RVSVEO
Regulator 1 Rout 2 1 E: 4
4 @
A o
[
VSENL 14 ‘ E 1 D; Detector 5 Dour
Detector 5 Dour E: 1
: | | = ¢
— f
e 2 Vsen2 RESET ‘,‘ Delay Detector
RESE 4 ! 3 — Generator 2 L8 GND
" Delay ____ Detector 8 GND Co ) =
c 3 Generator 2 L I
| |
Typical Output Characteristics RX5VE001C
Regulator 1, 2 Regulator 3 Regulator 4
3 32
z > S ‘
5 E 30 = 30 i
3 3 3 25°C
> 30 > 28 > 28 \
g _a0e” o 80° \?5°C —-30°C o 80°C -30°C
T o D 26 o 26
! = || s \
> 29 T S 24 S 24
2 VDD=3AE‘3V 80°C 5 Vop=3.6V \ \ 5 Vop=3.6V \
g ‘ % 2.2 t t S 22 t t
8 [ | 3 [ [\
2.8 © 2.0 O 4
0 100 200 300 0 100 200 300 0 50 100 150
Output Current  lout(mA) Output Current lout(mA) Output Current  lout(mA)
Applications

» power source system for hand-held communication devices such as cellular phones and cordless telephones
» power source system for battery-powered appliances
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. RV5VGXXXC Series

Rechargeable Lithium-ion Cell Protector

RV5VG XX XC series are rechargeable Lithium-ion battery protectors. These ICs consist of two or four voltage detectors, hysteresis
circuit, voltage reference unit, logic circuit, short protection circuit and a detect circuit for conection to charger. Comes in two mod-

els; RV5VG1XXC (for 1 cell) and RV5VG2XXC (for 2 cell. underdevelopment). Available in 8pin SOP package (0.65mm pitch).

Features (RV5VG1xXXC) Package
* low Supp|y CUITENL e rrrrrrrrrrsss s nreeeens TYP. 23|JA
o |OW StaNdDY CUITENE «++++xrrrrrrssrrrsssssrrrrrrr i TYP. 0.2uA (detecting over-discharge) RV5VGXXXC
« high accuracy over-charge detector threshold «-««-««=+x=+x+2++ TYP. £50mV
« high accuracy over-discharge detector threshold -+---+++-++++ TYP. £2.5% 0O
« stepwise setting with a step of 0.05V in the range of 4.0V to 4.5V of over-charge detector threshold is
possible
« stepwise setting with a step of 0.05V in the range of 2.0V to 3.0V of over-discharge detector threshold
is possible
« short protection circuit built-in
« stepwise setting with a step of 0.05V in the range of 0.1V to 0.4V of short detection voltage is possible
« sensing delay of Over-charge ««+-- st sseeemsiieminiinii, time delay 43ms (C=1000pF, Vbp=4.3V) E |
« sensing delay of over-discharge ===+« =rsreereerrein. time delay 24ms (C=1000pF, Vbp=2.4V)
. output type ................................................................. CMOS
o SMAll PACKAQE ++++++rrrrrrrrmmmmmnsrressssitiitiii 8 pin SOP (0.65mm pitch)
Block Diagrams
* RVBVG1XXC « RVBVG2xXXC ~nertevetopment
Vgo C;r : C-srz V8DD CSTZ c7'|'1
< |
> i HR iﬁj— Level
1 Level _~VD1 Shift
.~ VD1 Shift A
Ve § >
[t VD2

Charger +.
Detector 1

VD2

Charger
[~ Detector

Delay
i

Short
Protect

Delay

4 1—2—3—|

Short
Protect

4 1 2—3—
Vss Dour  Cout V- Vss Dout Cout V-
Typical Circuit Configurations
. RV5VG1XXC . RV5VG2XXC *underdevelopment
é ® ®
100Q 1000pF mﬂ 0.1pF 1000pF
1T 1 1T [ H
1000pF — ——0.1pF 1000pF
0.1pF X T T i T T
H n—5 CELLITS 87—
1 T —— 0.1pF 1000 —— 0.1pF
e 5VGIXXC 3 W 6 5VG2XXC 3
L]
|

4 0.1puF—
1 > CELL2T T
| |
1

Applications

« li-ion cell protectors for power pack
« high precision protectors for cellular phones, camcorders and any other gadgets using Li-ion cell
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2. Product Lines

. RN5VM1XXC/D Series  Liion Battery Protector

The RN5VM series are protection ICs for over-charge/discharge and short of rechargeable one-cell Lithium-ion (Li+) batteries.
Each model consists of three voltage detectors, a voltage reference unit, a hysteresis circuit, delay circuit and a short circuit protec-
tor. Comes in two models : drawing load current is allowable (xxC)/not allowable(xxD) after detecting over-charge.

Features
* [OW SUPPIY CUITENE =++ereesrerrrrserrnriiie TYP. 3.0pA
« low standby current (after detecting over-discharge) «----+-- TYP. 0.3pA
* high withstand voltage ««===«-=rrrrrrrrrrrrrreeee absolute maximum ratings 28V (Vbb-V-)
« high accuracy detector threshold  over-charge detector ««««--«-«-xxreueeaees +50mV
over-discharge detector ««--+--=+x-xxuee +2.5%
« variety of detector threshold
over-charge detector threshold:««---xx«xsrrrrereesrrnnennn. 4.0V to 4.4V/step of 0.01V
over-discharge detector threshold «««««««««xxxxrreeeeeeerssereeees 2.0V to 3.0V/step of 0.05V
EXCESS CUIMENE s s e i 005V to 04V/Step of 005V
* built-in Protection CirCUIt «««««xssssrrrrrrrrrrrsrrerrrsseneee excess current trip/short circuit protector
* output delay of over-charge «««:--xxeeesrrrrrrrrrrereeseeeeeeen, time delay at C3= 0.01pF and VDD=4.3V ~ 75ms for RN5VM111X
. Ultra Sma” package ..................................................... SOT_23_6
Block Diagrams
®
100Q
Level
Shift 0.1uF 5
Short circuit T k2 RNSVMIxxx 6
Delay Detector 0.01uF|
\ v 3
—4—1
o
”r 0.1pF
3 4 1—6— 1kQ
Vss Dout Cout V- s
Package
RN5VM

g 00

o000

Applications

« over-charge/over-discharge protection for Li+ one-cell pack
« high precision protectors for cell-phones and any other gadgets using on board Li+ one-cell battery
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NOTICE

. The products and the product specifications described in this document are subject to change or discontinuation
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 document may not be copied or otherwise reproduced in whole or in part without prior written consent 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 document 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 document.
. 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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