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Electronic Devices Selection Guide

Introduction

Ricoh Electronic Devices Co., LTD. (REDC) offers safe and trusted high-performance
CMOS analog devices developed by using our unique manufacturing process and circuitry
technologies as well as the latest mounting technology. We promise that our devices

can contribute to creating power-saving, small-sizing, high-precision and high-reliability

products.
stworthiness
Process * Low Supply Current
Technology * High Input Voltage
* Ultra Small

* High Accuracy

* High Wattage * Large Output Current

 Lead & Halogen Free

* Low Supply Circuit
« High Efficiency

* Protection Circuits

* Accumulation of the

Know-How * High Accuracy

* High Quality Control

RICOH ELECTRONIC DEVICES Official Website:
https:/www.n-redc.co.jp/en/

Definition of Marks

—_

These are the definition of marks used in this selection guide.

@ : Products Newly Released ® : Available in Automotive Products
@ : Products in Development B : Available in Industrial Products
Wl:li@y : Halogen-free Q : Products available in PRODUCT LONGEVITY PROGRAM
[Z¥¥%%1 : Succeeding Products 57” . Products available in PRODUCT LONGEVITY PROGRAM with time limit
[IETY - Automatic Shift to ECO Mode @ : Conditions are based on JEDEC STD.
IR : Manual Shift to ECO Mode EEEN : Start-up Sequencing Control
B : Manual/Automatic Shift to ECO Mode ([EXM8 : Maximum Duty Cycle
BB Seamless Shift to ECO Mode =M : High-speed LED Adjustment
XD : Thermal Shutdown Circuit EIME : Single Wire Interface
[ZIET : Constant Slope Circuit IEIXE : Diode Rectification
[XBEY: Reverse Current Protection Circuit BT : Synchronous Rectification
B3 : Soft-start Circuit E® : Output Voltage Temperature Coefficient
I : Inrush Current Limit Circuit IETT : Ripple Rejection, Frequency = 1 kHz
&l - Overvoltage Lockout Circuit XL : Load Regulation
YTl - Undervoltage Lockout Circuit BEETE - Peak Voltage, Application Time = 200 ms or less
2\ : Overvoltage Protection Circuit 55 : Spectrum Diffusion Type Oscillator

B : Shutdown Function B - Power Good Function
I : Auto-discharge Function B : Tantalum Capacitor
EEIF - Anti-ringing Switch [(IIM : Enhanced Noise Immunity
M : Phase Compensation . with Voltage Detector (Reset IC) Function

. with Battery Monitor Assist Function

[ : Dual Channel

. Triple Channel

[ : Quadruple Channel
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I Announcement of New Website and URL

' h

We Ricoh Electronic Devices Co., Ltd. are pleased to inform you that our official website has been renewed
since February 12, 2020. We have paid much attention to making the website more visible and more
comfortable for customers to use.

Along with the renewal, the URL and addresses have changed.
We would appreciate it if you bookmark the new one instead of the previous one.

Previous URL: https://www.e-devices.co.jp/en/
New URL: https://www.n-redc.co.jp/en/

From now on, we will continue to improve our website and make it more valuable for our customers.

——— Welcome to new website! S
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I Products for loT/Energy Harvesting

D Products in Development

Ricoh Electronic Devices Co., Ltd. (REDC) offers small-size and high-accuracy products designed for loT and energy harvesting.
See the individual product page for more details.

Ultra-Low Power

RP511/RP512 (P.21) ---oooeee VIN=2.0V to, 1g=0.3pA, lout=up to 100mA/ up to 300mA
RP514/RP515E (P.20) - ViN=1.8V to, 1g=0.3pA (+BM:0.1pA), lout=up to 100mA/ up to 300mA
RP516/RP517 (P.20) ---

Step-down DCDC

ViN=1.8V to, 1g=0.3pA, lout=up to 100mA/ up to 300mA, Vout=0.3V to

RPB04 (P.25) «wrooveeeermneeesaees Vin=1.8V to, 1g=0.3pA, lout=up to 300mA

Consumption SteEtn/Bawn DEDO RPBOSEEN (P.25) ««w-oovveeeveee Vin=1.8V tp, 1g=0.3pA (+BM:0.1uA), lout=up to 300mA
LDO RP118 (P.12) ViN=1.7V to, 1g=0.2uA, lout=up to 100mA
RPA124EIM (P.12) «weeeovvveeeeeees ViN=1.7V to, 1g=0.2pA (+BM:0.1pA), lout=up to 100mA
LDO RP122 (P.14) ViN=1.9V to, 1q=9.5pA, lout=up to 400mA, 8uVrms, 90dB@1kHz
Low Noise RP123 (P.14) ViN=1.9V to, 1qg=9.5pA, lout=up to 250mA, 8uVrms, 90dB@1kHz

Negative Voltage LDO RP117 (P.12)

ViN=-10.0V to -2.5V, lout=100mA, 16uVms, 80dB@1kHz, \Vour=-5.5V to -1.0V

R1800 (P.22) -www-veveeeereeeeennes VinN=2.0V to, Ig=144nA, lout=1mA, PST=720nW

Step-Down DCDC for Storage

Energy Harvesting (R1801 (P.22) ---rvevvvveeeeeeeeee- ViN=2.2V to, Ig=200nA, lout=1mA, PST=1000nW )
Step-Up DCDC for Storage |(R1810 (P.24) -~ Vin=0.35V to, Ig=600nA, lour=1mA, PST=9yW )

: with Battery Monitor Assist Function

P N N N R R R R R R P Y

v Charging from Solar Battery
to Secondary Battery

¥ High-efficiency Operation

v Battery Monitoring with Low
Power Consumption

¥ Maintenance-free Operation

Environment Sensing Board

For more information on hardware,
software and mounting products, please
visit our website.

e

RloT Environment Sensing Board !

The RIOT-001 is an environment sensing board
which monitors ambient temperature, humidity,
air pressure, and illuminance. The information it
transmits with its Bluetooth Low Energy (BLE) can
be displayed on smartphones or tablets where an
application programmed for it is installed.

The RIOT-001 contains our ultra-low supply current and low noise power management ICs and achieves independent
power generation, prolongation of battery operating time, and high-accuracy sensing, all of which |oT edge devices
require. The new sensing board can make it easy to develop new loT edge devices and contributes to shortening the
construction period of those devices.

Features

Solar Battery

RIOT-001
Environment Sensing Board

BLE + MCU Illuminance Sensor

RIOT-001:

https://www.n-redc.co.jp/
en/applications/iot-module/
environment-sensor/

Storage Battery

RP604

Temperature/ Humidity/ Atmospheric Sensor Buck-boost DC/DC Converter

Buck DC/DC Converter for Energy Harvester

R R R L L RN T R P R N R R O T

Th
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Special Contents on Industrial Application

1 Long term supply 2 Flexible quantity purchase

APPROACHES

INDUSTRIAL EQUIPMENT FIELD

=]

FLEXIBLE
PURCHASE

LONG-TERM

SUPPLY

in2e8s] [

years. By using products under PLP,

REDC products can be supplied
for 10 years. =
EOL products
can also be
purchased.

Product Longevity Program

REDC has Product Longevity Program (PLP)
that makes our products being supplied for 10

customers can make a long-term
production plan.

Partnership with EOL products distributor

Even if REDC products are discontinued, it is possible to
purchase our products from Rochester dealing with EOL
products. 2

For detalils, :
please visit WEB. E|

For details,

please visit WEB. mjfiissy oY

REDC products can be purchased in
unit of one piece.

Electronic parts are usually
sold on a reel basis which
contains 3,000 pieces or
5,000 pieces parts.

Since 1 reel quantity is way more than the average
production quantity of industrial equipment, handing the
leftover parts often becomes trouble from time and cost
point of view.

REDC is offering choices that customers can purchase
the necessary quantity when needed.

Buy Online

Customers can also purchase REDC products from 1 piece.

‘blpojwwm For details,

please visit WEB.

ECE
{ MOUSER g

ELECTRONICS

=

A

the risk of customers.

material supply.

ProbucTt LoNGEVITY PROGRAM

N

DI IR I IO IO IO IS IO I)H A

For long life applications, sudden production end of parts can have a critical impact on the continuity of
equipment's production. It also brings costly steps such as investigation/procurement of alternative parts and
redesign of the board due to parts change. We are operating PLP (Product Longevity Program) to minimize

PLP maintains the products supply for at least 10 years.
Customers receive one year advanced notice when PLP product finally becomes EOL after 10 years.
PLP prodcut list is updated in January every year by checking each condition of related product line and

By using products under PLP, customers can make a long-term production plan.

1. Applicable Products ™

The heart mark, o shows applicable products.

2. Supply Period

We maintain supply of the Applicable Products fortenyears from January, 2020.

sssEmscsmnas

sasess

3. Update

We update the Product List in January every year.

4. EOL

We provide you one year or more advanced notice when Applicable Products be come EOL.

! Applicable Products posted on the WEB site. https://www.n-redc.co.jp/en/design-support/plp/




SELECTION GUIDE 2020

RICOH ELECTRONIC DEVICES 3 approaches to industrial equipment field

* Investigating of substitute parts and redesign of board circuit caused by electronic parts EOL (End Of Life)
* Handling troublesome board design and development with variety of small quantity equipment

* Finding available channels for purchasing parts in small quantity

* Assuring safety and reliability in long-term operation

* Maintaining stable operation under severe temperature environment

There are many problems peculiar to industrial equipment with long product life cycle.

Ricoh Electronic Devices Co., Ltd. carries out 3 methods to address the problems in such
industrial equipment fields.

Notes: For details of the Special feature "RICOH's 3 approaches to industrial equipment field", please visit HP.
https:/lwww.n-redc.co.jp/en/applications/industrial-approach/

3 High quality and reliability

REDC products can help stable operation in harsh environments.

Some industrial equipment is used in high temperature environment and some industrial equipment is used in extremely cold
area to the contrary.

It is vital, therefore, it functions even under severe temperature environment and REDC guarantees operation with high quality
over a wide temperature range.

\ High temperature / High quality achievements
low temperature tolerance REDC decides quality policy based on our
products mission, offering "reliable, satisfying and
ety REDC is offering products with exciting” products.
operation temperature at -50°C or 125°C. We have achieved a market return rate of

0.1 ppm or less, while billions of power
management |C products are shipped
annually.

For details,
please visit WEB.

For details,
please visit WEB. s

I T T N P R P T ssssssmsnw

aterEsssensnmE

Power Management ICs Meeting Industrial Needs

Suitable Power Management ICs to Meet Rising Demands for Industrial Equipment

In order to achieve stable production in automated factories with
industrial equipment including robots, a high level of safety, high
noise immunity, and improvement of energy efficiency are required
for those instruments.

Ricoh Electronic Devices has a wide variety of power management
ICs that can meet various needs of customers.

The 2nd industrial special content! Please see here for
the detail.

https://www.n-redc.co.jp/en/applications/industrial-safety/

[5]
Y

M Products Focusing on Functional Safety

LDO R5116 Series, R5117 Series, R1525 Series
ResetIC R3152 Series, R3154 Series™, R3500 Series™
WDT R5115 Series
M High-voltage Resistant ICs
LDO R1560 Series, R1561 Series
ResetIC R3160 Series * Under development, as of March 2020

sessess

BeCRAENS0NE000RTR0REP0O0RRAtRERS

sasnanssen




Power Management ICs

Products for Industrial

.~

This is a high-reliability semiconductor device for industrial applications (-Y) that has passed both the screening at high temperature and
the reliability test with extended hours. These products operate in a wide temperature range from low temperature (-40°C or -50°C) to high
temperature (105°C or 125°C) to support harsh environment applications.

® Grade
Operating Operating Reli abilit
Grade Rank Application Temperature |TjMAX| Temperature Test Timz Product Traceability
Range Range
. . . 40°C 105°C | 125°C - . Sales™!
[Industnal Y Industrial Equipment 50°C to 125°C | 150°C 25°C, High 2,000h Manufacturing” ]
85°C
Consumer — General Electronic Products 40°C to 105°C | 125°C 25°C 1,000h Sales™'
125°C
Safety-critical Parts o 110°C o .
R8 (Driving Control System) A0C 1o qo5ec Low, 25°C, High
5' """" General Equipment 288}21828 Low, 25°C, High Sales*"
Automotive R (Body System) “UADC o 195°G 150°C 2,000h Manufacturing®
85°C
A Accessories -40°C to 105°C 25°C, High
125°C

- Sales Traceability System is capable of controlling the warehousing and shipping of products, managing the first-in first-out method and tracking a destination of products by using lot numbers.
2 Manufacturing Traceability System is capable of managing the production history and tracking the source materials and manufacturing devices by using lot numbers.

- : Products Newly Released -: Products in Development © : Products available in PRODUCT LONGEVITY PROGRAM

LDO Linear Regulators

; Input Voltage Supply
Onardling Output Range Output Voltage Qi Dropout Voltage (V) |Current
Product Temperature Voltage
Current| (Absolute Max. Range (HA) Other Features Package
Name Range (mA) Ratings) V) Accuracy
(°C) (V)g {%) | Typ.|Max.| Condition | Typ.
18,25,28,30,33
551060.0 == rcheee louT=100mA [ Peak Bl HSOP-6.
R1560x-Y O |-50to125| 100 (80.0) 3.41, 658 172.068& g.o, 08 | 15 | 30 | 00 3 Cap— 025052
18,25,28,3.0,33
551060.0 e irscheess louT=100mA | Peak BNl HSOP-6.
R1561x-Y  © |50to125| 100 (80.0) 3.41, 658 172.068& g.o, 08 | 13 | 25 [ 00 | 20 T0.250.5.P2
12,15,18,25,238, (LGN : +20ppmi°C
RP130x-Y  © |-40to 105 | 150 1'7(7‘°0;3'5 29.30,33.3436 | 1 |032|051 [lour=150mA| 33 |EGTTI: 80dB gg\‘T(f’zL;_);m“
: 42,50 :VerD |
2610100 | 12,15,18,25,2.8, _ :VerD
RP17TIN-Y  © |-40t0 105| 150 120) 30,33,34,50,60 | 1 | 04|08 |lour=150mA| 23 |y eeemr s [SOT235
RMBOxY  ©|60to105| 150 | 7050 | 1215182325 1 w2 1025|040 flovr=1s0mAl 1 |cour=0.1yF el e
401036.0 | 25,28,30,34,50, lout=20mA [ Peak ROV SOT-89-5
R1514x-y  ©|-4010105| 150 | "5y | 60,80, 85,9.0,120 | *2 |020|035 |yeoraggy | O HSOP-6J
18,25,28,30,33, | ,o¢
P - - 1 - T =T [ Peak HGWY
R5112S-Y BRI © |-40t0 125| 200 | ~ (580)' VerB: 161048, 06 [ 12 |2 oo | 38 HSOP-8E
: VerD:291t04.38, VD: 0.6 ' Cout=0.1uF
Detector Threshold Range
DFN(PLP)1820-6
0 || A louT=200mA ST - cov el
R1524xY  © |50to125| 200 | : 2.0, 99- 95,04 | 406 | 06 | 1.2 - 2.2 SOT-89-5
(50.0) 7.0,8.0,85,9.0,100, VSET=5.0V o6l
10.5,11.0, 12.0 Cour=0.1pF -
1 HSOP-8E
18,25,238,3.0,33, [ Peak HEWY gg\lT(f’ng_);szo-s
351042.0 | 3.4,50,55,6.0,6.4, louT=200mA
R1525x.Y @ |50to125| 200 500)  |80.85,90 100 105, 08 | 06 | 12 [0 | 2.2 aggg?éi
11.0,12.0 Cout=0.1uF HSOP-8E
[ Ripple B{INT:]
RP170x.Y  © |80to105| 300 | 2610100 | 1215182528 | 4 14770|1185|lour=300mA| 23 e
(12.0) 3.0,3.3,34,50,6.0 SOT-89-5
| Discharge EAVYAD]
30,33,34,50,60
’ ’ i ’ ’ 11 - ) N
RIS11xY O [-4010105| 300 | 390880 80,8590 064 | 1.0 [OT=300MAl 100 '6°V e 0
: 3.01t0 12,0, Ext Adjustable | +30mV : €ma
Th | :
3510360 |12,15,18,33,34,50 lout=300mA Thermal L peak RLR
R1513S.Y  © |-40t0 125| 300 e £0.8 | 032 | 060 | =0 75 | (N : 70dB HSOP-6.
(00)  |1.20 180, ExtAdjustable EEES: GEEEE - VerD
18,25,28,3.0,33, _ Peak H0Y
GE=D 5010125 300 3'52;83)2'0 34,50,55,60,64, | 206 | 0.4 075|000 | o5 HSOP-8E
: 75,8.0,85,9.0 ' [Highinmuny |
: , DFN1216-8
RP154x-YEII © |-40o 105 | 300 1'4(:?05;'25 081037 1 | 025/ 032 [lour=300mA| 50 jZ,SdBB DFN2020-8
: L - Ver. SOT-23-6
[ Load Reg ERIToIRIUY
0.7,12,15,18, 2.5, [Thermal | Inrush |
28,30,33,34 - 75dB
PP pple B DFN1212-6
RP111x-Y  © [-40to 105| 500 YR e —— $0.8 |0.23 | 0.34 [lout=500mA| 80 |WEELEED : Typ.+30ppm/°C SOT-23-5
: 071036 response accuracy™: SOT-89-5
Ext Adjustable Typ-75mVi+d5my
 Discharge VYD)
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. Input Voltage Supply
Qaarating Output Range Output Voltage Quleyt Dropout Voltage*!(V) [Current
Product Temperature Voltage
Current| (Absolute Max. Range (MA) Other Features Package
Name Range (mA) Ratings) V) Accuracy
(°C) V) {%) | Typ. |Max.| Condition | Typ.
3.3t05.0 0.5 Built-in Window VD
=Y R
R51165Yv 5010125| 500 | 3510420 | UD25w50 | 09 | 15 [lour=800mA| . |Released Hysteresis: 0.7% (Max.) |HSOP-8E
GEEET (50.0) OV:33t055 VD'#05| ~ |Vser=5.0V | Peak B0 HQFN0808-28
Detector Threshold Range
33t050 0.5 Built-in Dual VD
R5117S-v & 3510420 | SVD25t50 """"""""" louT=500mA SVD Released Hysteresis: 0.7% (Max.) HSOP-8E
________________________ . . 1251050, ! N (s 5 00 ) il
. © [50to125| 500 (50.0) BVD: 35 t0 12.0. SVvD:#05| 09 | 15 VSET=5 0V 35 |BWD Releas§d Hysteresis: 5.0% (Max.) HQFNO808-28
RSH7L-Y +v ] BVD: 10.8 = s0v
Detector Threshold Range
. _ - 80dB (VSET<1.8V)
1A | 1410525 |09,10,12,15 175 iy SRS e 1216-8
RP115x-Y  © |-40to 105 410 9. A R R B 3 I o | omiaen. | lOUT=1A {A(OM[ Inrush | Load Reg BRSTRII :
(500) (6.0) 1.8,25,28,3.0,33,34 RP115H: {RP115H: SOT-89-5
017 | 0.255 - Typ.£30ppm/°C
[ Discharge FAVZYAS}
0.8,10512,1518, | :Typ.5mV DFN(PLP)1820-6
141065 25,30,33,40,50 | T lout=1A | Ripple J{s]s] SOT-89-5
RP132x-Y Q |-40t0 105| 1A 7.0) . 052 | 0.72 VSET=3.0V 65 m HSOP-6.
0.81to 5.5 Ext.Adjustable | +15mV -
“VerD TO-252-5P2
1610525 | O 1'23; (1)'53} ;,'8’ 25 louT=3A : TypSmv
RP108J-Y ©(-40t0105| 3A Te0) oo L S 1051|067 |, 3y | 3%0 TO-252-5-P2
: 0.81t0 4.2, Ext.Adjustable : : Ver.DIF

-1 Set Output Voltage (Vser) = 2.8 V or close to 2.8 V unless otherwise noted. = Supply Current (Iss) per channel. = 1 mA e 250 mA

Voltage Tracker

- Input Voltage , Supply
Temporsupe| OUPUE | Range | pOlRe | SOCRR | DroPowtBOlaoe fGureny
Product Name RP Current | (Absolute Max. 9 9 04) (uA) Other Features Package
ange (mA) Ratings) Range Accuracy
(°C) V) (V) (mV) Typ. | Max. | Conditon | Typ.
3510 42.0 +15 Foldback Proteciton Circuit SOT23.5
R1540x-Y ©|-40t0125| 70 -(58 0 2210140 | (Ta=-40to | 1.3 21 | lout=70mA | 60 |EZTEM: 60V HSOP-8E
- 125)
Voltage Detectors (Reset ICs)
Operating | Operating | Absolute| Detector | Detector Adjustable Output Delay Supply
Product Temperature | Voltage Max Threshold | Threshold R_eset SENSE Release Output Time Current" | Hysteresis Package
Name Range Range | Ratings Range Accuracy |Signal| Pin Delay Time Accuracy (HA)
(°C) (V) v) (V) (%) (%)
R3116x-Y O| 5010105 | 051060 | 70 | 07t050 | 208 | L | N | ExtCapacior £15 036 | y [goiPLPioic
R3117x-Y ©| 4010105 | 101060 | 70 | 07to50 | #10 | L | Y — — 020 | v [SNELRNION0-4
R3119xxxxA-Y QO 121036.0] 500 _N_| BExtCapacitor | _ -50,+80 DFN(PLP)1820-6
R3119xxxxEY  ©| 2010105 |55 i0602| 70 | 2310120 #15 Ly — - 33 Y |soT-235
Detector Detector
R3150NXXXAYO Threshold | Threshold L Ext.Capacitor, _Output Dy .
1.4t036.0( 50.0 R . A A N Rel Outout Time Accuracy: 38
R3150NxxxB-Y © ange: ceuracy: |y elease DUIPLL | 35 440,
5.01t010.0, +1.5, Delay Time and
--------------------------------- L e Release Release | . | | Detector Output Detector Qutput Y SOT-23-6
R3150NxxxE-Y O » Threshold | Threshold L Delay Time are Delay T'm?
R3150N """ FY """ 0 AL e Range: | Accuracy: H Y Adjustable A_(;cﬁuri%. e
el 5310 11.0 15 :
R3121NxxxA/G-Y O 14t036.0| 500 N Ext. Capacitor 38
--------------------------------- -40t0125 |---------[------[ 3.0t0 12.0 1.5 Lo | -40, +80 GYN SOT-23-6
R3121NxxxE-Y ©Q 24106.07%| 70 Y Ext. Capacitor 35
R3152NxxxA-Y ©Q Y
--------------------------------- 5010125 [30t0420| 500 |V 110291 405 L | Y | ExtCapacitor | -375,+100 | 15 |-|SOT-23-6
R3152NxxxB-Y ©Q N
= — OV: 0.75t03.7 .
GHEERISD° | -40t0125 |3.0t042.0| 50.0 OV 055 1033 +05 L | Y | Ext Capacitor | -37.5,+100 20 Y |SOT-23-6
GHEmIEE: | 4010125 |30t0420| 500 [0V 19033} 405 L | Y |Ext Capacitor | -375+100 | 100 | Y |HSOP-18
R3160NxxxA-Y ©Q L .
R3160NxxxBY © 5010125 [ 2.7t060.0 ( 80.0 |[10.0to 48.0 1.0 H N | Ext.Capacitor +50 1.8 Y SOT-23-6

! Detector Threshold (-Voer) = 1.5V, Detection released

2 Input Voltage Range of SENSE Pin: 0V to 36.0V ** Built-in Failure Diagnosis Function

TCXJ
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Watchdog Timers '

® Watchdog Timer (WDT) with VD (Reset IC) and LDO Linear Regulators

. . Voltage Detector Section Watchdog Timer Section LDO Regulator Section Supply
Operating | Operating | Absolute — - =
Detector | Detector |Release Delay Time*! | WDT Timeout Period Output | Output Curent
Eroguct Tempegatues | _Voltage | Max.o | oyl il Thras ol Inhibit | Volt Voltage |OUPUt| “ua) | Package
s Range Range Ratings Rr:zgz Acr::ra(::y (s} (e} nPilnI ;a:ggee Ac(::urg:y e : 9
0, - .
(°C) V) V) V) () | Min.|Typ.| Max | Min. | Typ. |Max. V) (%) (mA) | Typ.
R5111Sxx1A-Y
RemsaBys O] N HooPse
e 3 ©| 4010105 |351036.0| 500 [161055| +1.8% |194 (242|290 | 144 | 18 [216] Y [1.81050| #15¢ | 300 | 25 HSOP-18
CRSMMILxx2CY o | | Ty
RS111Lxx2D-Y" Y HoFNGES 23
_R5114SxxixY Q _HSOP-8E
R5114Sxx2x-Y ©|-40t0125|35t042.0( 500 |[25t04.8| +1.6 | 184 | 220|253 |14.8| 18 |21.9 Y 33t050( =+1.6* 250 | 85 HSOP 18
[ RE11ALXx2x-Y | HQFNO808-28
R5115Sxx1x-Y ** ©Q "HSOP-8E
~ R5115Sxx2x-Y * ©|-40t0125(35t042.0( 50.0 |25t04.8| +16* | 184 | 220|253 |14.8| 18 |21.9 Y 33t050| +1.6* 250 | 85 HSOP 18
[R a HQFN0808-28

“ R5111/R5114/R5115: Co = 0.22 yF 2 R5111/R5114/R5115: Ctw = 0.01 uF = Window watchdog timer. Window watchdog timer monitors microprocessor activity and asserts a
reset signal if the watchdog pulse does not occur within the defined time window (open window) or if the watchdog pulse occurs within the other defined time window (close window).
~! Detector threshold accuracy in operating temperature range.

® Watchdog Timer (WDT) with VD (Reset IC)

. . Voltage Detector Section Watchdog Timer Section | Supply
e 0\7 erating [ Sbeols Detector | Detector | Release |WDT Timeout Current
P,ZZC,':: t Te",ge,,r;:ure ,{’;fg: Rm?:és Threshold | Threshold | Delay Time|  Period Inhibit | (MA) Other Features Package
(°c) v) v) Range Accuracy | Accuracy | Accuracy Pin T
(v) (%) (%) (%) P
R5106N-Y Q T CD Pin and CTW Pin are combined. |SOT-23-6
4010125 || 70 [15t055 | +10 +18 £33 Y LIRSS Ineh fodT
151060 f T o h R (R — SENSEPinisincluded. SSOP-8G
R5109G-Y © 09t06.0 11.5 |2 Clock Input Type

DC/DC Switching Regulators

® High Voltage Step-down DC/DC Converters

R Input Voltage
Product Teonl:e::tnugre Range Output Voltage V;{tFaBe Switching | Output i -
Name Rzn . Control (Absolute Range Accurgc Frequency |Current"! Cireuit Type Other Features Package
(Version) (°cg Max. Ratings) (V) ) Y| (kHz) (A) P
v)
| R1301L-Y I 250 to 1000: 20 Latch |Inductor Built-in DC/DC Module
Forced [4.0t028.0| 0.7t05.3, Ext. Adjustable,| 15 or 5°ﬁ$f PG| uvLO |
401085 | “pyym 29.0)  |ExtAdjustable| *V*!| Ext Synchronizatie] 10 | Hiccup : Ext Adjustable BRI
with PLL Circuit| 6 (Reset) ﬁm :Ext.
Latch  |BSYARMCH EXLESEI - Ext Adjustable
R1271x-Y 40to105 | Forced [3610300| 4o 54 » 2000 1 or VerxC/D DFN3030-12B
{xABICID) PWM (42.0) SO * Fre ol Pc | uvio | ovio | HSOP-18
(Resef)
Ext Azd(j?ggt:able + Ver. 003C
R12758Y @ 361300| 33t050 : h Hiccup m
-40 to 105 | Forced PWM . "1 .| 0.64V41| Ext. Synchronizable 2 HSOP-18
(003A/C) ¥ (36.0) |Ext.Adjustable with PLL Circuit (Reset) : Ext.Adjustable
(1800 to 2200) [ Phase JICNY
2000: Tracking function
R1275SY 3610300| 331050 Ext Adjustable, i - Ver.003C
(034/C) -40 0 105 | Forced PWM '(3g o |ed ictable| 084V | ExtSynchronizatle | 2 (R'Zgéf) - HSOP-18
: : A with PLL Circuit : Ext. AdJustabIe
(1800 to 2200) OVLO | Phase H=
Forced PWM 250 to 1000: ?ﬂrﬁ_c 1o | Soft-Start H=4d Adjustable
R1276S-Y e F?mNFM* 3610300| 071065, | q0 ., Ext Adustable,| 5 | Hiccup |HESEM : Ver xxxC HSOP-18
(00xA/C) ol (36.0) |Ext.Adjustable| "~ | Ext. Synchronizable GEEM P6 ] uvio | ovio |
Auto Switching ) m—
with PLL Circuit Ext.
. 300 to 2400: Foltback,
R1270S-Y “, | 3.6t034.0| 0.8t0 316, Ext Adjustable, Latch |EsSELl : Ext.Adjustable
©01a/B) 7| 4010125 | PWMAVFM | ™6 " 1 p ot adjustable| 8! | Extsynchronizatle | 3 FLG o HSOR-18
Auto-Suitehing with PLL Gircui 001B: |grrweey. £
Fold-back o
B - DC/DC Controller
0 : CCUNEI synchro [ ovio [
RIZIZSY | oo | et P 1 4010340| 071053, [oonu| Exthdisae |0t “or 'Ve" O opta
(xxxA) Auto-Switchin (36.0) |Ext.Adjustable| "~ | Ext.Synchronizable Hiccup
g with PLL Circuit (Reset) EX‘ Adl“ e
T, 250 to 1000: Latch ' SSCG - Ver. 03x/13x
R1277L-Y '{4.0t034.0| 0.7t05.3, Ext.Adjustable, or UVLO .
000> Azggﬂ\x;m (36.0) |Ext.Adjustable U e Ext.Synchronizable . Hiccup : Ext Adjustable QFN0505-32B
g with PLL Circuit (Reset) ovLo :Ext.
= 250 to 1000: Latch Synchro Biieel - Ver. 03x/13x
R1273L-Y ' |140t0340| 0.7t05.3, Ext Adjustable, or m [ UVLO |
(xxxA) -401t0 105 PWMN F.M (36.0) |Ext.Adjustable 06V Ext. Synchronizable 14 Hiccup Ext. Adjustable QFN0505-32B
Auto-Switching . Ny
with PLL Circuit (Reset) J Ext.
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Operating Input Voltage Vi
Product T t Range Output Voltage Volta Switching | Output Protecti
Name EMPeralire | o ontrol (Absolute Range ge Frequency |Current"! roection Other Features Package
. Range : Accuracy Circuit Type
(Version) c) Max. R;;;mgs) (V) %) (kHz2) (A)
Rk iaten DC/DC Controller
0 600: atcl ;
Forced PWM, ) : Ext. Adjustable
ﬁ:ﬁ&gb\; -40t0 105 | PWMA/FM 5'%8 g;l.o El{%‘}ugé%le 0.8V:1 EXEXSLYA”‘:L“(Z‘;E':BE Bxtermal| o - Ver xxxB/D HSOP-18
e ' ' with PLL Cirai (Reset) | HICH B
IS - Ext.
* Output Current (lout) can be affected by environmental conditions or external components. This is an approximate value.
® Low Voltage Step-down DC/DC Converters
Operating laputieitace VFB
Product Range Output Voltage Switching [ Output .
Temperature MODE Voltage .| Protection
Name Control p (Absolute Max. Range . | Frequency |Current?| ~. " Other Features Package
: Range Pin " Accuracy Circuit Type
(Version) €c) Ra(t{l;ijs) V) (mv) (kHz2) (A)
08,10 1.1,12,13,15, B
— Forced PWM, 251055 |1.8,1.85.3.0, 33 GHKL | 1% | 1200: .
(AGHIKIL ©| 40to 105 | AT | v | o | (_)'Esxti\z"g:s?aodgf _______ LEE) Mool | 2| Laten - tab'e DFN3030-12
il L)) Switching (65) 061040:001M, | goysg | GHN [Discharge ] PG|
Ext.Adjustable T
RPS10L-Y 0810,11,12,13,15,[ . xx1/001:
(xx1/4G, 1.8,3.0,3.3:xxxGH = E N sonsiat | .
xx1dH,  ©| 8010105 |ForcedPwit| N | 251055 | 2300 | 4 all® ExtAdustable | pe a0 1
001/4, ©5) 081033: 00N, | (6ves XX4/004:
001/4N) Ext Adjustable oV Fold-back | CEEIS MMESH
Forced PWM, 23t055 1
RPSSOL-Y [Tl PWM/ or 0.6103.3: [ Synchro | UVLO |
(001B) Q| -40 to 105 \éFI\{I ﬁm Y 2_3;‘;05;1.5 Ext Adjustable 0.6V+9 | 2300 Chzirnel Latch [Sof-Start | Thermal | DFN3030-12
witching !

! For the externally adjustable output voltage type, this is a feedback voltage accuracy. = Output Current (lout) can be affected by environmental conditions or
external components. This is an approximate value.

® Step-up DC/DC Converter with Charge Pumps for TFT/LCD

f Input Voltage
Product Tgn':::‘::& gre Range Output Voltage 8;::::: Switching Output Cul;:e o Protection
N Control (Absolute Max. Range " Frequency - o | Circuit Other Features Package
ame Range Ratings) V) Accuracy (kH2) Tr. | Limit Type
c) ) (mv) (A)
CH1: 201055 CH1: , The charge pump operates
PWM Step-up :101A Ext.AdjustabIe, 1.0V-40, +25 at 1/4th operating frequency.
R1284LY @ G B I e e Sl e S e Extadustabie ooy g
- : -40 to : xt.Adjustable, |Intema : atcl ; : -2
Charge pump. Posttive 331055 | cHaz: |9V 35 g0 109, +145%7
CH3: :103A Ext.Adjustable OV+35 : L
Charge pump, Negative (6.5) - X7 : Ext Adjustable

* For the externally adjustable output voltage type, this is a feedback voltage accuracy. * Lx Current Limit is not Output Current.

design engineering at -40°C to 105°C.

Switch ICs

= This specification is guaranteed by

® USB High-side Switches

Operating |Operating Voltage Supply e Flag Delay | UVLO
Product | Temperature Range ON | gyprent| Current Limit | Short Current | gy, 0 ™ | petect | internal .
N Resistance Threshold Limit EN Protection Remarks Package
ame Range | (Absolute Max.) (mQ) (kA) (mA) (mA) (ms) _|Voltage| FET
(°c) v Typ. Typ. v)
(ngmv 0.8 (Typ.)
[Rss20x(02-Y M 271055 0.98 (Max.) | 0.65 (Typ) Latch-offtype | I (EETIEEIM | DFN(PLP) 18206
;g I (6.0) 100 110 155 (Typ.) | 0.8 (Max) 20 24 | Neh.||H Constant current type SOT-23-5
[R5524N004-Y Aoy 185 (Max)

Constant-Current LED Driver Controller

Operating Input [Absolute| Max. SOURCE Standby | Supply
Product VarsTen Temperature | Voltage Max. Pin \oltage, Signal Input Circuit Dimming Current | Current Other PRavade
Name Range Range | Ratings Accuracy 9 P Control (pA) (uA) Features g
(°C) (V) ()] (mV) Typ.
001A 4008 Comparatorinbut, | 1910 100% | 140
______________ B il A il P A Th |
Comparator Input, o .
R1580N-Y ©|002A -40to 105 | 3.61034.0 36 800+16 H=13V L=11V 0.5% to 100% 140 320 SOT-23-6
..................................... 3 1 i O RIS < OVP
003A 40028 [verer I | 1k to100% | 28

Power Management Multi-channel ICs

Dparating Input Voltage Main Function
Product Temperature
Package Range Interface Other Features
Name Range ) Step-down| ) g VD WDT GPIO
(°C) DC/DC
OGN | QFN0707-48-P25 | -40to 105 271055 I’c 4 7 4 1 4 g‘#g"" DVS, INTC




Power Management ICs

LDO Linear Regulators

Grey-out Products : The successors of these products are indicated in Other Features
@ : Available in Automotive Products M : Available in Industrial Products © : Products available in PRODUCT LONGEVITY PROGRAM
: Products in Development

Maximum Input Voltage and Output Current Chart

Max. Output Current
Input
Product Type Vt:‘lf:ge Up to 150mA Upto Up to 300|mA Upto Upto Upto | o oo 1aluoto 3
) Single . Dual 200mA Single ; Dual 400mA 500mA 800mA| P P
A0~25[RPITCUptotOOmA, | | .
| RPI02X |
525 RP112x RP123x Upto 250mA | RP150K ?mfzx\ RRPP111151LX“ RP115¢"
i (Seamless) (Seamless)
) . N ; R1172x
High-performance (SRR W |— i e sl R |
65 RP13x |
36 i Rt ¢ | (| 1 1
S N — GRS |
60 | R1561x: Upto100mA |
{ RP106x
RS [N (S S [——— Rertez |
525 | RPios  (RPsx| RIS REICX  iRP154x| RP10SK RP108J
e | e sy | v in 00 s st 'yl 2 X s e | ionvrsnmron | s | | o s ¢ e
Upto 1.5A
& RUGE: R171J:
S [T ) | [ CSRSR T S A (— — | Upto2A
RP131x
82 e [ RP132x
Standard R']']']']N T ] [ AT T
T N 1 O S IS L TR AU R N N B
10 | RP171x RP170x .
P | o RUGOx
| [ e RISOOH | ... RISOIx )
36 R1516x R1511x
R5116S EXB1
2 R5116L +vQ
R5117S R3]
R 5
B L e I | ] e e P
RP118x Up to 100mA |
55 (Automatic) !
| RP124xEEIT Upto 100mA
___________ _ (Automatic)
L R1180x
8 RX5RW:
___________ _Upto8OMA ¢ 0
Low Supply Current 10 U;?t)EJSSRSLr;qA i
N N 1 | s
24 R1150H X1
__________________ R1154X
35 [R1519cLp0SIA, R1524x R1517x R1518x
4 R5112S 1
= RS2 |
60 | R1560x; Up to 100mA |
5.25 RP202« | & 4
. - 6 R5326K
Automatic Mode Shifting 24 R1155x
ECO 36 R1510S DI
Functions| Manual/Automatic Mode Shifting | 5.25 RP201x RP200x
Seamless 6 R1116x
Manual Mode Shifting 166 ------- Rio2, BB, Rtk T
Ext. PNP Tr. Type 10 i RNSRF
Voltage Tracker 42 |R1540x: Upto 70mA!

! Output Current (lour) is switchable between 500 mA and 1 A using the LCON pin of DFN1216-8. 2 RP173x: VseT+6.5V<11.0V
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25 mA to 120 mA LDO Linear Regulators

Input Output Output Supply RR@1KHz )
Output Dropout Voltage''(V) | Curent Capacitor
PLOdUCt Current | Voltage ploltadesyhiltane - ge"'(V) (uA) (dB) | Gapacitance|  Other Features Package
ame (mA) Range Range Accuracy (1F)
(v) (v) (%) Typ. | Max. | Condition | Typ. | Typ.
_ SOT-235
RXSRL  ©| 251055 | Max.100 | 201060 | 225 | 004 | 006 [lour=tmA | 1 | — | 011022 el
RXSRW 351080 | Max80 | 151060 | 22 | 004 | 006 [lour=tmA | 15 01102 RO
R1100D 3510100 | Max60 | 091040 | +2 | 0025|0050 [lour=1mA | 1.5 0.1 or more SON1408-3
RNSRT 251065 | Max80 | 201060 | 22 | 03 | 05 |lour=40mA | 4 | — | 01022 SOT-23-5
loUT=20mA Operating Temp.: SOT-805
R1515x s 50 4010360 | 2010120 | 22 | 020 | 035 |0 |9 | — | 011010 |-40t0 105°C e
'
RHSRE 401080 | Max100 | 201060 | 25 | 05 | 07 |lour=30mA | 14 | — | 01022 SOT-89
_ Negative LDO
RPI17x  ©| 100 |25t0-100| 101055 | 20 | 023 | 03 |(WI190MA| 75 | g0 |220r more|Outputnoise: 16uvms [OFNELPI12128
[Thermal | oscrage JARS
[ Automatic | WLCSP-4-P8
RP118x ©| 100 | 171055 | 121036 | 0.8 | 0.10 | 0.16 |lour=100mA | 0.2 1 or more s DFN(PLP) 10104
LY - VerD SOT-23-5
12,1518, 02
212223, :
RP124xEEN @ 100 | 171055 |24.2527.| 08 | 010 | 0.16 |lour=100mA | 1 or more -v 5 e
2.8,30,3.1, e ischarge JRYEI8
33,36 o
18,25,28,
[ 3.0,33,34, _ Operating Temp:
R1560x M| 100 | 551060.0 [50,70,80, $0.8 | 15 | 30 [0 100MA| 3| _ l00rmorel-40to 105°C S o
o 9.0,100, '
120,140
18,25,28,
[ 3.0,33,34, _ Operating Temp:
R1S61x M| 100 |551060.0 50,7080, %08 | 13 | 25 [UIO0MAL 90 | | 100rmore |40 to 105°C e s b
1\ 9.0, 10,0, '
120,140
RxSRZ 100 | Max80 | 201060 | 2 | 02 | 03 |lour=60mA | 20 | 55 | 100rmore |(ZEENE e
_ 11022 |EailsliEs
R1141Q 120 | 221060 | 151040 | 15 | 018 | 028 [lour=120mA | 0 | 70 | (B2 IEe SC-82AB

1 Set Output Voltage (Vser) = 2.8 V or close to 2.8 V unless otherwise noted.

150 mA LDO Linear Regulators

Input Output Output . SUPPIY |oo o 1kHz .
Riaduct C?:rtr‘;tt pialiaag Voltage Voltage Dropout Voltage™(V) Cunent (gB) Cgag:i(t:::::e Other Features Package
Name (mA) Range Range Accuracy (WA) P(“F)
V) V) (%) Typ. | Max. | Condition | Typ. | Typ.
(EZXTTY :Typ.+30ppm/°C | DFN(PLP)1010-4
RP103x 150 1710525 | 121033 +1 021 | 0.27 |louT=150mA | 36 | 75 |047ormore |i=s;iZilia SC-82AB
:VerD SOT-23-5
- TYP240pPMIC e oy 2)1010-4
RP104x  ©| 150 1710525 [ 121033 0.8 | 024 | 032 (lout=150mA | 1 0.1 or more | =LA SOTEZB-EZ )
ERER : VerD
Lo LI o
RP109x @ 150 1410525 | 0.8t036 +1 025 | 035 [lour=150mA | 50 | 75 |0.1ormore| RELEIEY : Typ£30ppm/ °Clgl gan
:VerD SOT-23-5
DFN(PLP)0808-4
RP110x  ©| 150 | 1410525 | 08t036 | 1 | 028 | 0.40 |lour=150mA | 1 0.1 or more ,VerD S
o SOT-23-5
80 Output noise : 10pVims  |DFN(PLP)1010-4
RP112x @ 150 2010525 | 12t048 +1 020 | 0.28 |lour=150mA | 75 | e, | 1ormore T : Typ£30ppm/°C|SC-88A
“VerD SOT-235
° ) o~| DFN(PLP)1010-4
RP130x M| 150 171065 | 121053 1 032 | 051 |lour=150mA | 38 | 80 |0.47ormore j{l‘""go"pm’ Clsc-g2a8
v AL - Ver. SOT-23-5
e [ Thermal | Discharge FRVARMEToX:E1Y
RP171x s 150 2610100 | 121065 +1 0.400 | 0.580 |louT=150mA | 23 | 70 | 1ormore SOT.23.5
DFN(PLP)1010-4
*5 = —
RP173x Q@ 150 2510 11.0 121055 +1 090 | 1.47 [loutT=150mA | 2 0.1 or more DD verD SOT23.5
552 Manu/Auto
2 2 2 = +2 o
RP201K 150 1410525 | 081040 +1 0.12 | 0.18" [lour=150mA | s | 70 | 1ormore iscrage TS DFN(PLP)1212-6




Power Management ICs

LDO Linear Regulators

Input Output Output Supply RR@1kHz .
Output Dropout Voltage*'(V) | Current Capacitor
Rpduct Current | Voltage Vellage Moltage P g (WA) (dB) Capacitance Other Features Package
Name (mA) Range Range Accuracy (uF)
v v (%) Typ. | Max. | Condition | Typ. | Typ.
R1111N 150 20t08.0 151050 12 0.20 | 0.30 |lout=100mA | 35 70 | 1ormore |Replaceable with SOT-23-5
LP2980/2985
® ARl —=RP109x. RP130x | SON1612-6
R1114x o 150 201t06.0 15t04.0 +2 0.22 | 0.35 |lout=150mA | 75 70 : - = SC-82AB
or more :VerD SOT-23-5
- SON1612-6
R1116x 150 1.8106.0 15t04.0 15 0.29 | 0.46 |lout=150mA [ 10 70 | 1ormore VerD SOT-23-5
R1121N 150 2.0t08.0 15t05.0 $2 0.20 | 0.30 (lout=100mA | 35 70 | tormore |Replaceable with SOT-23-5
TK111/112/113
201047 Replaceable with
R1122N 150 2.0t06.0 15t05.0 +2 0.19 | 0.26 |lout=100mA | 100 | 80 i TK111/112/113 SOT-23-5
S RP P13
MCAChic U
Ver.A:
Py 2310150,
R1150HEXT 150 Max.24.0 | verBCD: 0.30 | 0.40 |lout=20mA 7 0.1 or more SOT-89-5
4 2t (VD25
20t0 150,
Detector
Threshold Range
2510120 12 Operating Temp.: DFN1616-6
R1154x Q 150 Max.24.0 N 0.20 | 0.40 |lout=20mA 5 — | 0.1t022 |-40t0 105°C SOT-23-5
210 24.0, Thermal SOT-89-5
Ext Adjustable | £20MV Thermal
Operating Temp.:
2510120 +2
I . .2 [lour=150mA | 65% . -40 to 105°C SOT-235
R1155x 150 351024.0 2510 230, <50my 0.55 1.70 VSET=5.0V 7.5% 60 4.7 or more m SOT-89-5
Ext Adjustable | =2
[ 2 Y I . 707 | o, [ Manual | Reverse ] SON-6
R1163x o 150 201t06.0 15t05.0 t15 0.257 | 0.35* {lout=150mA P 707 | 0.47 ormore =23 VerD SOT-23-5
[ ) SON1612-6
R1180x u 150 1.71t06.0 12103.6 +2 0.25 | 0.40 [lout=150mA | 1 0.1 or more SC-82AB
Q SOT-23-5
[ _ Operating Temp.:
R1St4x M| 150 | 4010360 | 2010120 | 2 [020 | 035 |20 | g | — | 01to10 |40to105°C Por09s
o '
_ Operating Temp.:
RISI6x  §| 150 | 4010360 | 181062 | =1 | — | 060 [OUT20MA | o 011020 |-40 to 105°C Por0es
'

- Set Output Voltage (Vser) = 2.8 V or close to 2.8 V unless otherwise noted.

2 Fast Response Mode = Low Power Mode ** RR@f= 100kHz *Vser+6.5V<11.0V

200 mA to 800 mA LDO Linear Regulators

Input Output Supply .
Product Output Vol?auge Output Voltage Volt:ge Dropout Voltage™(V) | Current Rr:ggr ?| Capacitor
Current Range (HA Capacitance Other Features Package
Name mA) Range V) Accuracy HA) (WF)
(v) (%) [ Typ. |Max.| Condition | Typ. | Typ. H
B ) : Typ.£30ppm/°C | DFN(PLP)1612-4
RP100x 200 | 1.7t05.25 121033 $0.6 | 0.13| 023 |loUr=150mA| 18 | 75 | 1ormore | e EOias
Output
_ Capacitor-less| WLCSP-4-PS
RP107x 200 | 1410525 1.0t0 4.2 +1 | 027 0.36 |lour=200mA| 9.5 | 60 (CiN=0.1 o] [T VerD gg@ég’kF’mﬂ-G
more)
. DFN(PLP)1010-4
RP202x Q| 200 | 1410525 0.8t0 4.0 127 0207|0297 [lour=200mA| 507 | 702 |047 ormore SC-88A
25 : VerD SOT-235
2 *2
R1160N 200 | 141060 | 08033 22 |0142| P2, llour=200mA| 29 | 707 | 22 or more | EEEITEY ZENEID SOT-23-5
: Typ.£30ppm/°C
lout=200mA Thermal .mn
RP155Z  ©| 200 | 1910525 161036 £1 0085|0417 |\ 5gny | 80 | 75 |1ormore T Vor WLCSP-5-P1
Dual Output voltage switchable.
18,25,28,30,| 44
s 55540 Rl Rl louT=200mA Operating Temp.: -40 to 105°C
R5112S T M| 200 | 3.51042.0 | VerB: 161048, 06 | 12 \;)SUETT_:5 0\’}‘ 3.8 0.1 ormore emp..-4-to HSOP-8E
% VerD: 2.9t0 4.8, | VD: 06 '
Detector Threshdd Range
. ; .g, gi g.g, gg DFN(PLP)1820-6
- : N o |SOT-23-5
R1524x M| 200 | 3510360 | 60,64,70,80, | 206 | 06 | 12 [OU7200MA) 99 01 or moreTemp" A00105°C |55789.5
v} 85,90, 100, SET=. HSOP-6J
105,11.0,12.0 HSOP-3E




SELECTION GUIDE 2020
Input Output SUPPY |pe@kiz :
Product Output Voltage Output Voltage Voltage | Dropout Voltage'(V) | Current (gB) Capacitor
N Current Range (MA) Capacitance Other Features Package
ame mA) Range V) Accuracy (1F)
) (%) [Typ.|Max.| Condition | Typ. | Typ.
1.8,2.5,2.8,3.0, DFN(PLP)1820-6
° 33,3.4,5.0,55, _ . . o |SOT-235
R1525x M| 200 | 3510420 | 6.0,64,80,85, | 206 | 06 | 12 [07200MA| 57 0.1 of more 0 ©105°C 501895
Vi 9.0,10.0, 105, : g HSOP-6.
11.0,12.0 HSOP-8E
. Output noise: 8uVrms
RP123x  ©| 250 | 191055 121048 108 |Z000|Z0MO, . rsoma| 95 | 90 | 1or more | R AT WEETTE |VVLCSP-4-P8
K0.105 | K0.165 & verd DFN(PLP)1010-4
o o |DFN(PLP)1612-4
RP101x  ©| 300 | 1.7t05.25 121033 $0.6 | 0.13|0.23 |lour=150mA| 18 | 75 | 1ormore jTVp"3°p'°'“’ C |DFEN(PLP)1612:48
 VerD S0T-23-5
. o |WLCSP-4-P2
RP102x  ©| 300 | 1710525 | 121033 £08 |0120[0190 [lour=300ma| 50 | 80 | 1or more |BEMEE : TYP-£20ppmIC | nEy o0, o
: VerD SOT-23-5
DFN(PLP)1010-4
RP114x  ©| 300 | 1410525| 081036 £1 | 025|030 |lour=300mA| 50 | 75 |1 ormore |EEEZE: VerD ENELr)1010-48
SOT-23-5
e SOT-23-5
RP170x 3 300 | 2610 10.0 121065 £1 | 077|108 |lour=300mA| 23 | 70 | 1ormore | Frerms KON et
2
RP200x 300 | 1410525 | 0.81040 £1 0237|0357 [lour=300mA| 22 | 702 | 1 or more | (TN IR - VerD  |Sypna 1212
151050 £2
R130H & 300 | 251080 151050 0.25 | 0.34 |lour=100mA| 50 | 60 [0.10rmore SOT-89-5
Y D094 | 436mV
Ext. Adjustable
R1131N 300 | 1.4t06.0 0.8103.3 2 | 023|035 |lour=300mA| 60 | 65 (\)S‘;rTTfBeV) CERPIDAN | Discharge BV 0] o1 dicE]
R1131Dxx1 300 | 1.4106.0 081033 +2 | 023035 |lout=300mA| 60 | 65 (\}S‘;ngev) [ Discharge FRY D) SON-6
602 Tormore | IIERTEIN EEIER : VerD
%2 *2 *2 = 2 -23-!
R1161N 300 | 1.4t06.0 0.80 33 £22 |023%)036% lour=300mA | 4e; | 657 |\ FATE (R SOT-235
[ Manual | DFN1616-6
- 2
Rigtx o 300 | 3210180\ 9010150 | #1570 |0ss| 07 QU S00MA| BT | 702 147 0r more SOT-235
(VSET_ : ) SET=2. jVer_D SOT-89-5
2510 12.0 16
o Ver AB,C: 2310 120, 2 .2 [lout=300mA | 1107 Operating Temp.: -40 to 105°C g
RISIOSEI | 300 | 3510360 |V ABCISOMOT 11071207 o Zsoy | 125 6.8 0f More| Pyl ey HSOP-8E
Detector Threshold Range
° 3010 9.0 1 , . .
------------------------------------ lout=300mA Operating Temp.: -40 to 105°C |HSOP-6J
R1511x H| 300 | 3510360 | 3010120 064 [ 10 [\ 100 | 65 [6.80rmore
: 0, SET=5.0V [ Thermal | TO-252-5-P2
o Ext Adjustable | ¥30MV
12,15,18,33,34,50
RIS13S M| 300 | 3510360 | 1orisg | 08 |032|060 [IUEI0MAL 2o | g0y |47 o more|ORerating Termp: 4010 125°C | o
o : ' 1210180, | Z08 | B38| BOF lyser=5.0v ' [ Thermal ] Discharge JAVEs)
Ext Adjustable
2 ° 18,25,28 30,33, loUT=300mA Operating temp: -40 to 105°C
GEB g 300 | 3510420 | 3450556064, 206 | 0.4 | 0.75 |, -0 25 10 or more| EELED HSOP-8E
75,80,85,90 :
RP103L:| RP105L:
louT=400mA DFN1212-5
2410525 0105 | 0.170 _ vy Dual power supply
RP105x 400 | (omne | 08115 [H15MV Lo o 3255;135&/ 28 | 80° |220r more| premme ™\ DEE/ g(F)NEPL_PEzQQ-G
0.180 | 0.260 :
louT=400mA WLCSP-4-P5
RP106x 400 | 1.0t036 0.7t0 1.8 0.8 | 0.22 | 0.31 - 48 | 60* | 1ormore |[FIEELS DEEErD : VerD |DFN(PLP)1212-6
VseT=1.5V SC-88A
| =400mA MZVGF.D
RP116Z 400 | 1.0t036 0.7t01.8 £0.8 022|031 |\l V7" | 48 | 60% | 1ormore Thinner than RP106Z WLCSP-4-P7
: (t=0.36mm)
2016 7025 Output noise: 8uVrms WLCSP-4-P8
RP122x Q| 400 | 191055 121048 0.8 |\ o1 | koogs I0UT=400mA| 95 | 80 | 1or more [ seamless | Thermal | Inrush [N e
0170 | KO. (Discharge JRVTS) DFN(PLP)1010-4
0.7t0 36 : Typ.1mV
o | | [ Thermal | Inrush | DEN12126
RP111x M| 500 | 1410525 | (. oo £0.8 | 0.23 | 0.34 [lour=500mA| 80 | 75 | 1ormore fTVP"‘3°p'°’“’°° SOT-23-5
Q .7t0 3.6, .Ver.D SOT-89-5
Ext Adjustable Load transient response accuracy*’:
Typ.-75mV/+45mV
o o [ Load Reg B\ RNV
- ; IS : Typ.+30ppm/°C !
RP115L ; 500 | 1410525 | 0.7t0 4.3 +1 |0.085|0.090 |lout=500mA| 110 (\1/%3)5 1 or more [Toemai | Reverse | onsn | DFN1216-8
[ Inrush_] Discharge VTS
[ ] lout=200mA Operating Temp.: -40 to 105°C
RIS0OOH )| 500 | 4010240 | 3010120 £2 04150180\ n 5oy | 0 | 60 |100r more| ey SOT-89-5
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Power Management ICs

LDO Linear Regulators

Input Output . SUPPLY |oo o 1kHz )
Product Bubu Voltage Qutautiboliage Voltage | Dropout Voltage*'(V) | Current (;@B) Capacitor
N Current Range (HA) Capacitance Other Features Package
ame mA) Range V) Accuracy (1F)
(V) (%) [ Typ.|Max.| Condition | Typ. | Typ.
25,33,34,5085| 0.8 _ Operating Temp.: -40 to 105°C
RIS1Tx G| 500 | 3510360 | 2510 120, omy | 035|062 ouTS00mAL 18 0.1 or more ExtAdjustable (15081 o
ExtAdjustable |57 ' “VerDIF
+
R5116S o | I 2300 DREE i Operating Temp.: -40 to 105°C
________________________ = e UD: 2510 5.0 09 | 15 [lour=s00mA| o | oo |0 [Built-in Window VD HSOP-8E
o : . OV-D3-t3 f? 55 1yp+os| > |Vser=5.0vV Released Hysteresis: 0.7% (Max.)| HQFN0808-28
(;m’, etector Thermal
Threshold Range el
331050 0.5 i - o
Rst7sEm | | 00 |22l IS Opgra_tlng Temp.: -40to 105°C
° SVD: 251050 | SVD: louT=500mA Built-in Dual VD HSOP-8E
------------------------ M| 500 | 3.5t042.0 [BWD:35t0120 | +05 | 09 | 15 = 35 65 | 10 or more [SVD Released Hysteresis: 0.7% (Max.)
RS17L 0 Q Detector | BVD: L= BVD Released Hysteresis: 5.0% (Max.) SR L
Threshold Range | 0.8
° HSON-6
R1170x ©| 800 | Max6.0 15t05.0 +2 [0.12|0.18 |lout=300mA| 80 | 50 |10 or more SOT-89-5
HSOP-6J

“ Set Output Voltage (VseT) =2.8 V or close to 2.8 V unless otherwise noted. ™ Fast Response Mode ~Low Power Mode * RR@f=100Hz = VIN=Ripple *RR@f=10kHz 71 mA < 250mA

* Output Current (lour) is switchable between 500 mA or 1 A using the LCON pin of DFN1216-8.

1Ato 3 ALDO Linear Regulators

Input Output Output X SUPPIY |oe @ tkHz .
Product Quinut Voltage Voltage Voltage Dropout Voltage™'(V) | Current (;@B) Eamacitor
Current (HA) Capacitance Other Features Package
Name (A) Range Range Accuracy L (1F)
V) V) (%) Typ. | Max. | Condition | Typ. | Typ.
o RP115L: | RP115L: 2 B Typ.1mV
. 013 | 0.18 _ BT : Typ.+30ppm/°C |DFN1216-8
2 =
RP115x ; 1 1.4t05.25 0.7t04.3 +1 RP115H: | RP115H- lout=1A 110 (\1/58?)5 1 or more SOT-89-5
017 | 0.24 ' [ Inrush ] Discharge FRY/YED)
DFN(PLP)1820-6
- 2.2 to 4.7 | ELED TS SOT-89-5
RP131x 1 16t065 | 0.8t055 +1 | 0500 | 0.750 |lout=1A 85 | 70 | e EEZT . VerD HSOP-6)
TO-252-5-P2
o 081055 " - Typ.5mv DFN(PLP)1820-6
B N 2210 4.7 | LD SOT-89.5
| ! R R ; . =
RP132x - 1 141065 |~ o T 052 | 0.72 |lout=1A 85 | 70 | e B Ext Adiustable  |HSOP-6J
Ext Adjustable | ~ - VerDIF TO-252-5-P2
SOT-23-5
b - 4.7 or more | I EEDD UEETE SOT-89-5
R172x ¢, 1 141060 | 081050 +2 005 | 0.10 |louT=300mA| 60 | 70 |\ oy EEZ : VerD HSON.6
HSOP-6J
0.8105.0 +2 T T— EEEED : Typ.-3mv SOT-89-5
R1173x © 1 14106.0 ST 0.05 | 0.10 |louT=300mA| 60 | 70 sET21.0V) [ Thermal | Inrush | HSON-6
Ext:Ad})ust!\‘k’)Ie sl | X VerD HSOP-6J
_ . ) SOT-89-5
R190x S| 1 [35t0160 | 2010120 | #15 | 1.1 | 185 [O7TA | 150 | 60 |470rmore  Thermal { Discharge BRIy
SET=5.0V WL Ext Adjustable |10 252-5.p2
° lout=1A Operating Temp.: -40 to 105°C |HSOP-6J
R1501x 1 30t024.0 | 3.0t0180 £2 | 0575]0.900 |\, o, | 70 | 60 100rmore TO.252.5.P2
gg gg 2; 108 Operating Temp.: -40 to 105°C
® 0,60,85, | 20 louT=1A [ZEET : Ext.Adjustable  |HSOP-6J
R1518x ¢, 1 3510 36.0 "'2"5'1%%56"' | 070 130 |y | 18| — |04 0rmore TO.252.5.P2
Ext Adjustable | £20MV [ Discharge ERVCwl
®
R1171S 15 15t05.0 HSOP-6J
.................. 9 7 | 211060 || 2 | 009|018 [lour=300mA| 130 | 50 | 471010
R1171J 2 1.8105.0 ClARlE TO-252-5-P1
° 0.8104.2 : Typ.3mV
: ’ [ Thermal | Reverse |
RP108J ; 3 1610525 |0 i3 +1 051 | 060 |lout=3A 350 | 65 [100r more | oy TO-252-5-P2
Ext.Adjustable - Ver.D/F
RN5RF Ext.Tr. | 1.8t010.0 | 1.2t06.0 +2 0.1% | 0.2 |[lout=100mA| 30 | 60 |10 or more SOT-23-5

** Set Output Voltage (VseT) = 2.8 V or close to 2.8 V unless otherwise noted. " Output Current (louT) is switchable between 500 mA or 1 A using the LCON pin of DFN1216-8.
 Dropout Voltage (VoiF) is dependent on the external transistor.
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Multi-Channel LDO Linear Regulators

Suppl
Product Output Input Output \(/):::2:: Dropout Voltage*'(V) Curfepn{Z RR@1kHz Capacitor
Current | Voltage Voltage (HA) (dB) Capacitance Other Features Package
Name Accuracy M
(mA) | Range (V) | Range (V) o — (MF)
(%) Typ. | Max. | Condition | Typ. | Typ.
Start-up sequence
RP152xEE] | 150 | 1410525 | 081036 | +1 | 020 | 035 [lour=150mA | 40 | 70 | %2297 controllable: xxxC Pl
: Ver.B/C
*3
R5326K Ml ©| 150 | 141060 | 0.8t042 | =1 | 0.19% | 027 |lout=150mA g’%w 70% | 1t03.3 |CITEETS DD : verB |DFN(PLP)1820-6
_ : Typ.£30ppm/°C
RP150K ] 300 | 2510525 | 15t03.3 +1 021 | 0.34 |lout=300mA | 24 | 80 |1 ormore i = DFN(PLP)2020-8
° T
_ Dual Input Type available: [DFN1216-8
RP154x W| 300 | 1410525 | 0.8t03.7 +1 0.25 | 0.30 |lout=300mA | 50 | 75 | 1ormore ;
Dua Q only DFN [EIErY : VerB [SOT-23-6

100 0.15 | 0.25 |loutr=100mA
R5324K 150 | 2.0t06.0 | 1.5t04.0 +2 0.22 | 033 |lout=150mA | 90 | 70 |1 ormore :VerB DFN(PLP)2527-10

200 0.23 | 035 |lout=200mA

! Set Output Voltage (Vser) = 2.8 V or close to 2.8 V unless othernwise noted.

Voltage Tracker

<2 Supply Current (Iss) per channel.

- Fast Response Mode ** Low Power Mode

Input Voltage Voltage Dropout Voltage"' Supply | RR .
Output : s P 9 Capacitor
PLOdUCt Curr‘:ant Moltage iiiacking iiiacking ) Cl(:l:;\e)nt @(EUBI).IZ Capzcitance Other Features Package
ame (mA) Range Range Accuracy - (uF)
(V) V) (mV) Typ. | Max. | Conditon | Typ. | Typ.
[ ] 15 Operating Temp.:-40 to 105°C
R1540x | 70 35t042.0| 2.2t0140 | (Ta=-40to 13 2.1 lout=70mA 60 80 | 4.7 or more |Foldback Proteciton Circuit 3%533'2
v 0SS

L T R P F T R TR T T T T TN I

R1540

Voltage Tracker

Ic

contributes to space saving.

High Noise Immunity 42 V Input / 70 mA Voltage Tracker IC

The R1540 is a voltage tracker featuring input voltage in the range of 3.5 V to
42 V. Highly accurate output voltage which attributes to CE/ADJ pin achieves
successful sequence control of the integrated off-board sensor module.
R1540 is strong enough and does not require the circuit to avoid
external electromagnetic interference (EMI). This feature of R1540

%

—AETIE T

The Open - YouTube

EMI, PSSR and Transient Response

R1540 Noise Immunity Demonstration

electromagnetic noise

EMI-resistant components are required for the IC

+B ECU
? electromagnetic noise flows
| into the VOUT pin as
VD\[/)OUT conductive noise.
DO | el
VDD I A
o R1S40x PRALL
X
MEU CE/ADJ o0
— AD out
Off-Board
Sensor

P P P P N

L%

10 ’ || Competitor product A-1
g | 100mwW
8 A \ Competitor product A-2
| 100mW.
= 7 | . .
= [ [ Compeitor product B
3 @ | 100mwW
= | :
5 S JJ_ Competitor product C
— =t 100mwW
. R1540
3 2W
0 100 200 300 400 500 600 700 800 900 1000 —

IC contributes to system safety!
R1540x outputs stable voltage even with 2 W noise applied.

A regulator output voltage may vary due to electromagnetic noise
interference (EMI), advanced technology is built-in to prevent
such voltage variation. Severe tests performed at our laboratories
confirmed that the R1540 has superior immunity to EMI noise
over a broad (150 kHz to 1 GHz). Furthermore, it has a high ripple
rejection ratio of 80 dB and a fast response to transients on input
and load. The R1540 has a stable operation, it is essential to use
a ceramic output capacitor with a minimum value of 10 uF.

Frequency [MHz]

N T N OO oo DO

7
-

16
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Power Management ICs

Voltage Detectors (Reset ICs)/Watchdog Timers (WDT)/Reset Timer ICs

@ : Available in Automotive Products B : Available in Industrial Products
Q : Products available in PRODUCT LONGEVITY PROGRAM - : Products in Development - - Products Newly Released
Products available only for automotive and industrial are not listed.

Microcontroller Supervisor Features _

Max. | Release Supervisor : . .
Operating| Output | _Configuration: VD VD with WDT VD with LDO and WDT VD with LDO
Vo(l:/s;ge ?.?:;y VD Monitors: VIN VSENSE VIN VSENSE Vourt VSENSE VIN Vout VSENSE
9:5 N Int. Counter RP300x
_____ N | = | R34\ RMTx | — f
R5106N
Ext. Capacitor ey R3118x | R5107G | R5108G
R3116x
| e RS109G | | ol
: Y R3130N
R3132x
Int. Counter R3133D
R3134N
10.0 N — R3111x —
: Y Ext. Capacitor RN5VD R5101G
240 |-N_| =] =T I R R RIT50r00A | | Ri150F00®
: Y Ext. Capacitor R1150HxxxC | R1150HxxxD
..... N = RBMO0OXKE | — [ RIS10S0xA | R1510SxxxB
R3119xxxxA
BEONI Ext. Capacitor | R3121Nxxxa/G | R3150NxxxE/F R5110SXAB | R5110xxx2C/D | R1510Sx00C | R1510S%0D
R3121NxxxE
R3150NxxxA/B
R5112SxxxB
R5114x
R3152NxxxA/B 2 R5116S
420 % Ext. Capacitor R hEL 551173 R5112SxxxD| IGEEED
[ R35005S ] R5115x [ R5117L ] R5117S
RS [Re117L 1
60.0 Y Ext. Capacitor R3160N

Voltage Detectors (Reset ICs)

Operating

Detector

Detector

Adjustable Output Delay | Supply
Product Volt Threshold Threshold | Reset | SENSE | MR - . .
Nares Iganaggee Rr:rsmg(e) Acrgjra?:y Signal| Pin |Pin" Release O_utput Time Aoccuracy Current?| Hysteresis Package
V) V) (%) Delay Time (%) (pA)
1.1,2.32,263,27,28, 50mst5 DFN(PLP)1010-4B
RP300x ©10.72t0 5.50 293 308, 438, 46 0.8 L N Y Int. Counter 200msi5 0.95 N SOT23-5
DFN(PLP)1010-4
R3114x Q| 05t06.0 0.7t05.0 0.8 L N N — — 0.35 Y SC-82AB
SOT-23-5
SON1612-6
R3112x Q| 0.7t06.0 09t05.0 2.0 L N N Ext. Capacitor Not specified 0.5 Y SC-82AB
SOT-23-5
(] DFN(PLP)1010-4
R3116x M| 05t06.0 0.7t05.0 0.8 L N N Ext. Capacitor 15 0.35 Y SC-82AB
Y SOT-23-5
50ms+10
R3130N 1.0t06.0 16t04.8 1.5 L N N Int. Counter 240ms+10 1.4 N SOT-23-3
SON1612-6
R3132x 0.751t0 6.0 1.0t05.0 20 L N Y Int. Counter 240msz15 038 N SC-82AB
R3133D 0.8t06.0 1.0t05.0 20 H N Y Int. Counter 240msz15 038 N SON1612-6
R3134N 8 0.751t0 6.0 10t05.0 1.8 L N Y Int. Counter 240msz15 038 N SOT-23-5
[ DFN(PLP)1010-4
R3117x$ M| 10t06.0 0.7t05.0 1.0 L Y N — — 0.29 Y SC-88A
Q SOT-23-5
° DFN(PLP)1212-6
R3118x Q 1.0t06.0 061t05.0 1.5 L Y N Ext. Capacitor +30 0.4 Y SC-88A
SOT-23-5
SON1612-6
SC-82AB
. SC-88A
R3111x Q| 0.7t010.0 0910 6.0 2.0 L/H" N N — — 1.0 Y SOT-23-3
SOT-23-5
SOT-89
RN5VD Q| 0.71010.0 0910 6.0 2.5 L N Ext. Capacitor Not specified 1.0 Y SOT-23-5
[]
R3119xxxxA** M| 1.21t036.0 Ext. Capacitor -50,+80
-------------------------- Q- 2310120 #5 | L [ N o33y (DENELE)B208
R3119xxxxE"® 5 2.1t0 6.0 Y — —
R3150NxxxA~5 = Detector L
.......................... 2 1.4 10 36.0 Detect’g;r;lgler?shold Threshold || N Ext. Capacitor, T%Jép:igjiaé: 38
woivoos: 8 sOtfon, ||
E > 3 S — Release Relea’se --------------------- N Output Delay Time are Detector (_)utput ----------- Y SOT-23-6
R3150NxxxE-* M Threshold Th L - . Delay Time
. reshold also adjustable using .
......................... Q1 36106.0% Range: ey . Accuracy: 35
o ° . 5310 11.0 Accuracy: external capacitors. 35 +40 .
R3150NxxxF* 6 - . £15 H '
R3121NxxxA/G @| 1.4t0 36.0 N Ext. Capacitor 38 %
------------------------- | 3.0t0 12.0 1.5 Lo Nl 35 4400 [ G N SOT-23-6
R312INxxxE 9| 2.4t06.07 Ext. Capacitor 35 :
R3152NxxxA- ° Y
_________________________ OV:1.1t05.9 g
M| 3.0t0420 uv- 1.0t 0.5 L Y N Ext. Capacitor 37.5,+100 15 SOT-23-6
Q ©1.0t0 48
R3152NxxxB - N
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Operating Detector Detector .
Product Voltage Threshold  |Threshold| Reset | SENSE | MR Adiustable QutbutDelay, LSupl, .
) " ] Release Output | Time Accuracy|Current*?| Hysteresis Package
Name Range Range Accuracy |Signal| Pin |Pin Delay Time %) (HA)
(V) (V) (%) v ° H
GBEDEY s §| 30toa20 | OV:075t037 05 Ll vy | N Ext. Capacitor 375,+100 | 20 Y |[soT236
UV:055t03.3
T - —_ . @ OV:10t059 ) ) ]
(ERIED - g| 30t042.0 OV 0910 5.0 +05 L Y Y Ext. Capacitor 375,+100 | 100 Y |HSOP-18
®

R3160N * 5 2.7t060.0 10.0to 48.0 +10 HIL N N Ext. Capacitor +50 18 Y |[SOT-23-6

“ Manual Reset Pin  * Detector Threshold (-VpeT) = 1.5 V, Detection released ™ SON1612-8, SC-82AB and SC-88A generates a high reset signal.
*> Operating Temperature Rang = -40°C to 105°C " Built-in Failure Diagnosis Function

Watchdog Timers (WDT)

® Watchdog Timer (WDT) with Voltage Detectors (Reset ICs) and LDO Linear Regulators

* Input Voltage of SENSE Pin: OV to 36.0V

Operatin Voltage Detector Section Watchdog Timer Section LDO Regulator Section Supply
Product V|:>It - eg Detector | Detector | Output Delay Time*' | WDT Timeout Period*? Output Output Outout Current
Name Ran gge Threshold | Threshold (ms) (ms) Inhibit| Voltage | Voltage Currr:ent (HA) | Package
V) R:-(:\r;)ge Act;;;grla:y Min. | Typ. | Max. | Min. | Typ. | Max. L R?\r;?e Acc;:;or)acy (mA) Typ.
R5101G 1510 10.0| 1.7t045 25 7 14 35 50 120 | 250 Y 1.8t05.0 2.5 50 5 |SSOP-8G
R5110Sxx1A*® [ ]
R5110Sxx1B2 O I HeoREE |
R5110Sxx2C** [ ] 1184 1 54
RE110Sxx2D% 5 @ 35t036.0 16t055 | +1.8 194 | 242 | 290 | 144 18 21.6 y 18t050| %15 500 25 HSOP18
R5110Lxx2C ** [ ]
R5110Lxx2D % © pQANOA0228
[]

R5114Sxx1x " 5 HSOP-8E
_____________________________ & ]
R5114Sxx2x " s 35104200 25t048 | +1.6* 184 | 220 | 253 | 1438 18 21.9 Y |33t0c50| =16* 250 85 |4sop-18
R5114Lxx2x & : HQFN0808-28

[]

R5115Sxx1x "> s HSOP-8E
______________________________ v )
R5115Sxx2x * *5 s 3510420 25t048 | +1.6* 184 | 220 | 253 | 1438 18 21.9 Y ([33to50]| z£16* 250 85 |4sop-18
[R5 1150 xx2x LR HQFN0808-28

“'R5101: Co = 0.001 pF, R5110/R5114/R5115: Co = 0.22 uF 2 R5101: Cw = 0.01 uF, R5110/R5114/R5115: Ctw = 0.01 uF
= Window Watchdog Timer. Window watchdog timer monitors microprocessor activity and asserts a reset signal if the watchdog pulse does not occur witin the defined
time window (open window) or if the watchdog pulse occurs within the defined time widown (close window). * Detector Threshold Accuracy in all temperature range.

> Operating Temperature Rang = -40°C to 105°C

® Watchdog Timer (WDT) with Voltage Detectors (Reset ICs)

Operating Voltage Detector Section Watchdog Timer Section | Supply
Product Voltage Detector Detector Output WDT Timeout - Curxant
Name Range Threshold | Threshold | Delay Time Period Inh_|b|t | (pA) | Remarks Package
V) Range Accuracy | Accuracy Accuracy Pin Typ.
(V) (%) (%) (%)
R5106N *! = CD Pin and CTW Pin are combined. |[SOT-23-6
2 09to60 | | e
R5107G*' W 11 MR Pin is included.
------------------ || 151055 £10 £16 £33 Y
R5108G*' 5 15106.0 SENSE Pin is included. SSOP-8G
R5109G*' é 09t06.0 115 |2 Clock Input Type

*! Operating Temperature Rang = -40°C to 105°C

Reset Timer ICs

A reset timer is designed for a mobile equipment, such as a smartphone and a tablet, with a fixed internal battery which cannot be removed to initiate a reset

sequence.
Operating
Product Voltage Supply Current OUtplf't Delay Output_ Release
Reset Input Reset Output Time Time Package Remarks
Name Range (MA)
W) (s) (s)

R3200x001x A = DFN(PLP)2020-8B
_R3200x002x oA BST 75 0.234 DFN1216-8
L 2n 165105 i) BRSRO. SRS o rp ReR peT 028 | .. 10 0313 ... DFN12168 .
_R3200L0538B L 0078 DFN12168

R3200L064A 3 0.1875 DFN1216-8

R3201L001 8
SRO Y -

22;21 tgg; 22t055 RSTO, RST1 nSRO at standby, 12 0.4 QFN014018-10 with shipping mode

DCHGx at shipping mode
R3201L004 16
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DC/DC Switching Regulators

Grey-out Products : The successors of these products are indicated in Product Name.
@ : Available in Automotive Products M : Available in Industrial Products © : Products available in PRODUCT LONGEVITY PROGRAM
- : Products Newly Released -: Products in Development

Input Voltage Level and DC/DC Switching Regulators Type Chart

Major products are classified by input voltage and function. This chart does not include all products.

60V

High Voltage

20V —

Middle Voltage

6V —

Low Voltage

Ultra-Low Power
Consumption

1.2 A Output R1245x BitFaidi)
R1243x
2 A Output R1275S
| R1278S
R1242S
3 A Output R1270S
.-
14 A Output R1273L
Extemnal R12728 .g 12605 |
185V,
Reset Protection Rl22éd
185V,
Latch Protection Rizae
600 mA Output RP504x
600 mA Output,
Vourt Ext. Adjustable TS
600 mA Output, 6 MHz RP508K
RP505K
1 A Output RP509Z/N
RP5192
1 AQutputand Bypass Switch | RP904Z
1 A Dual Output RP550K
2 A Output RP506K
4 A Output RP510L
|ss=0144 YA, lout=1 mA, PsT=0.72 W | R1800K
155=0.2 pA, lout=1mA, Pst=1 W | @;F ]
1ss=0.3 pA, louT=100 mA300mA | RP511/512x
Iss=0.3 pA+BM:0.1 pA,
lour=100/300 mA RPS14815
1ss=0.3 pA, louT=100/300 mA,
Vour=03V1o Rr516/5172, (XD

g B

For PMOLED, General Use R1204xxxxB/C/EIF
) . R1204xxxxA/D
For White LED, External Diode R1204xxxxG/H
For White LED, External Diode, R12142
2 Strings/4 Strings R1208K
R1202xxxxD . R1280D
For White LED, Internal Diode | R1205N8xxx Step-upand Inverting | .50
R1207N8xxx T
- i R1203x071B Step-up and Charge pum
For White LED, External Diode R1206NO71B p-up 9EPUMP | pqog4L
For PMOLED, General Use R1202xxxxA/B Step-up, LDO and Amplifier] R1293K
For General Use R1213K001B Step-up and Step-down | R1282D
For General Use RP401x st d RP601Z
EESECY RPB02x
For General Use,
Synchronous Rectifier se2x
. R1286K
Step-up and Inverting R1287x
For General Use R1213K001A
Step-up, LDO and VD RP600K
1ss=0.3 PA,
S — lour=300 mA RECo
$5=0.6 pA, lout=1 mA, R1810x
PsT=9 W Skl

Step-down

Step-up

Step-up/down, Multi Power Supply

High Voltage Step-down DC/DC Switching Regulators

VFB L
Input Voltage | Output Voltage Switching Output .
Rroduct Version Control Range Range Maltage Frequency |Cument" Rrotgdlon Other Features Package
Name Accuracy Circuit Type
(V) (v) (mv) (kH2) (A)
L — 0810150, paveral 1250 | 12 |- Latch SOT-23.6W7
R1240x 005 PWM  451030.0| yi'a iicribie | 08V412 1250 P2 Sorstan | Therma DFN(PLP)2527-10
0.8t0 15.0, o
R1244N 001B PWM  1451030.0| yi'n gistaple | 08V412 1250 12 | Fold-back SOT-23-6W
o | VOXACIEIG STETar 330: xxxA/B, Latch |Operating Temp..-40t0 105°C  |DFN(PLP)2020-8
R1245x g PWM  |4510300| o0 S0 | 08V28 fg&)?‘;}’(‘%ﬁ:’ {7 J) ES— SOT-23-6W
00xB/D/F/H A SO0 ot Fold-back Thermal HSOP-8E
“001A/C 0810 18.0 _ Latch | DI ERITED DFN(PLP)2527-10
R1243x PWM  |45t0300| 0810180, 1 ggy.7| 3300xxxCD. |5 g, EIXT : Ext. Adjustable HSOP-8E
Ext.Adjustable 1000: xxxA/B/E | © |- ms R e
Latch FLG Pin HSOP-8E
330: xxxC/D, Latch - with extemal low side
R12428 | P |50t0300[ 080180 |aavral jop0 oo | 3 | fanastor HSOP-8E
. | ExtAdjustable |~ "~ At
001B/D/F/H 330 to 1000: xxxA/B, Fold-back
ExtAdjustable
Operating temp.: -40 to 105°C
e Laton | ESTIENES (EETED - Ext Adustable |\ o0 1o
@SFIEFS o | xx1ABICID | Forced PWM [36t030.0| 33,50 +1% 2000 1 or [ uvLo [ ovLo [ Thermal | HSOP-18.
Hiccup :xx1C/D
2000: Operating temp.:-40 to 105°C
b Ext Adjustable “ Vler. 003C
u 331050, . g ble, )
R1275S o 003x Forced PWM | 3.6t030.0 - 35 o Stob o |0.64V41% | ExtSynchronizable | - 2 Hiccup | =D HSOP-18
N o with PLL Circuit BN : Ext Adjustable
(1800 to 2200) [Thermai | 0vL0 | Phase a8
Operating temp.:-40 to 105°C
e /-\zd?ggt:able Tracking function
— N ’ Synch| SSCG K
IFEED | 003x Forced PWM | 36 1030.0| - 331050 (o cnum | ExtSynchronzable| 2 | Hicoup | BESScl - Ver.003C | oo 40
o el | Ext Adjustable [ PG [ uvio ]
A with PLL Circuit :
[Thermai | 0vL0 ] Phase HENY
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VFB T
Input Voltage | Output Voltage Switching Output .
Product . Voltage .| Protection
Name Version Control Range Range Accuracy Frequency |Current Circuit Type Other Features Package
V) V) (mV) (kHz) (A)
Operating temp.: -40 to 105°C
_ ° Forced PWM, e B : Ver. xxxC
@3EIED 5 | 00xAC | PWMVFM 3610300 0y djustable| 0BV % o Sy P VN Hiccup | Nl HSOP-18
Auto Switching ' with PLL Circuit : Ext Adjustable
1Ext |
Fold-back |Operating Temp.: -40 to 105°C
o| 001A PUM, 531 300 to 2400: Lateh
P I — PWMIVFM | 3610340 > Ad(}ustéb]e 0.8V:8 Effgﬁl‘illfjfnffa'ﬁle R EEX523 - Ext Adjustable HSOP-18
Oloo1g  |AutosSuitching ' with PLL Gircut Fold-back FLG Pin
OVLO Phase - Ext.
DC/DC Controller
250 to 1000: Operating Temp.: -40 to 105°C
[ ] Forced PWM, ; Latch .
R1272S M| xxxA PWMVEM | 4010340( 071053, |oguumy | EXLAduStable, feyeny| o -Ver033x  ,50p-18
Q Auto-Switching LCILSiane v)\(riihyglc_l_r()(r:]ilrz:uif Hiccup
[ Soft-Start | . Ext.Adjustable
Ext
Operating Temp.: -40 to 105°C
Eomed PO 250 to 1000: -  Ver.03/13x
° , 071053, Ext.Adjustable, [ 6 ] uvio |
R1273L g | xxxA PWMIVFM | 4.0 to 34.0 Ext Adjustable 0.64V+1% Ext. Synchronizable 14 or ~Ext Adiustable QFN0505-32B
Auto-Switchin ; P Hiccu )
g with PLL Circuit P 8 Ext
DC/DC Contoller
Forced PWM 150 to 600: Lateh Operating Temp.: -40 to 105°C
P ; 1.0t0 16.0, ., | Ext. Adjustable, : Ext. Adustable
umﬂ m | XXxA/B/C/D | PWM/VFM | 5.0 to 60.0 Ext. Adjustable 0.8V+1% Ext. Synchronizable External or HSOP-18
Auto Switching Hiccup
with PLL Circuit - xxxB/D
[ PG_] Phase FISWE

' Output Current (lout) can be affected by environmental conditions or external components. This is an approximate value. * The pin-layout of R1240N and that of
R1244N is upside down.

Middle Voltage Step-down DC/DC Switching Regulators

These products are middle voltage step-down DC/DC controllers with an external output transistor.

At Input Voltage | Output Voltage \?OLI':WZ Switching Protection Other
Version Control Range Range 4 | Frequency |OutputTr.| Output Current| Circuit Package
Name Accuracy” Features
V) (V) %) (kHz) Type
xx2A/B PWMA/FM Auto Switching Latch
xx2Ch |  PWM 300: xxxA/C/IE/G, Dependingon |
RI2ZZIN |\ x2E/F | PWINFN Auto Switching| 2> 10 132| 191050 122 Fann somimiFri | B | extemal MOSFET oot Ol
xx2G/H PWM
ﬁﬁgﬂfm RUBNEM 0D Swiging 121060 180; xoxxLIM, Depending on
R1224N |72 PWM 2310185 ST e +2 | 300:xxxE/G, | External exterﬁal M OgSFET Reset SOT-23-5
e Ext Adjustable 300 00E/H
xx2C/D/K PWM 180: xxxJIK, Depending on
L T R 2310185 12106.0 £2 | 300:00AIC, | Extermal | oo e Latch SOT-23-6W
xx2A/B/J | PWMVFM Auto Switching 500 xB/D extemna

! For the externally adjustable output voltage type, this is a feedback voltage accuracy.

Low Voltage Step-down DC/DC Switching Regulators

Product
Name

Version

Control

Input Voltage
Range
(V)

MODE
Pin

Output Voltage
Range

Accuracy"'

(v) (%)

Output Voltage

Switching
Frequency
(MHz)

Output
Current®
(mA)

Protection
Circuit
Type

Other Features

Package

RP514x Q

xxxA/B

VFM

N | 1.8t055

1.0t0 4.0

100

Ultra-Low Power
Consumption:
0.3uA (+BM:0.1pA)
- xxxB

WLCSP-9-P2
DFN(PLP)2527-10

RP515x Q

xxxC/D

VFM

N | 1.8t055

1.0t0 4.0

300

Ultra-Low Power
Consumption:
0.3pA (+BM:0.1pA)
D[RR - xxxD

RP516Z

xxxA/B

VFM

N | 1.8t055

0.3t01.2

+18mV

100

Ultra-Low Power
Consumption: 0.3uA
- xxxB

WLCSP-9-P2
DFN(PLP)2527-10

WLCSP-8-P1
DFN(PLP)2527-10
SOT-89-5

xxxC/D

VFM

N | 1.8t055

0.3t01.2

+18mV

173

300

Ultra-Low Power
Consumption: 0.3uA

- xxxD

Discharge

WLCSP-8-P1
DFN(PLP)2527-10
SOT-89-5
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21
4.

Product MODE Input Voltage | Output Voltage |Output Voltage| Switching | Output | Protection
T Version Control Pin Range Range Accuracy”' | Frequency | Current? | Circuit Other Features Package
v) v) (%) (MHz) (mA) | Type
Ultra-Low Power
Consumption: 0.3uA |WLCSP-8-P1
RP511x Q |xx1AB VFM N | 20t055 | 1.0t0o40 +15 17 100 = DFN(PLP)2527-10
[ Sot-Start | SOT-89-5
xx1B
Ultra-Low Power
Consumption: 0.3yA |WLCSP-8-P1
RP512x Q |xx1C/D VFM N | 20t055 | 1.0to40 +15 17 300 = DFN(PLP)2527-10
[ Soft-start | SOT-89-5
xx1D
xx1A | PWMNVFM Auto Switching
P Synch UVLO
Xx2A PVWM EE NN DFN(PLP)1820-6
RP500x oA | BIIIA Avto S N [255t055| 1.1t033 15 12 600 | Latch |EEED SOT.23-6W
Discharge - Xx3AKX4A
xx4A PVWM
xx1A
. DFN1616-6
RP503x PWMA/FM Auto Switching | N | 2.5t05.5 081025 +15 2 600 | Latch |EIEED SOT23.5
Xx2A [xx2A
ST
RP507K Q@ |001B | PWMNFM Auto Switching | N | 2.3t05.5 A1099, | g 6ygmy 2 600 — | EIELED |DFN(PLP)1616-6D
Ext.Adjustable
— Forced PWM, . DFN(PLP)1216-6F
.| PWMNFM Auto Switching | DFN1616-6B
xx1B | PWMAFM Auto Switching 231055
RP504x = N 0.81033 +15 225 600 | Latch | SOT-235
xx1C |  Forced PWM | FoEtD) oD |
1D Forced PWM, v : DFN(PLP)1216-6F
PWMAFM Auto Switching DFN1616-6B
RP508K Forced PWM, | 'y | 534555 | 081033 15 6 600 | — | |JNeer
PWMAFM Auto Switching xx1B 6F
PWMAFM Auto Switchin
R T WLGSP6.P2
RP502x 8| PWINFI Auto Switshing N | 25t055 081033 +15 33 600 | Latch |EIEED DFN161'6;3
L TV RO Discharge xx3BMxx4B
PVWM
1:
091033 +2
R1232D PM N | 261055 [ apy | XxPC, | 4000 | Latch SON-8
08toVIN, oo iamy | 225 [ Soft-Start |
Ext.Adjustable | ="~ xxxB/D
xx1A o
RP501K el VEM Adto Switching | Y | 251055 | 101033 +15 225 1000 | Latch |EESED DFN(PLP)2527-10
xx1B ’ xx1B
z oreed PUM 23to 5-2) 061033 15
RP505K Q@ |[*°-— orce O I e —— 2.25 1000 | Latch |FE EITGEB  |DFN(PLP)2020-8
001C PWMAFM Auto Switching 0.810 3.3, ischarge BT
23t055 Ext Adjustable 0.6V+9mV ([ : xx
+15
Synch UVLO
XXAB | e ced PWM, 061033 | youmiay 1000 Synchio | UVLO R WSeRppen
Lt PWMVEM Auto Switching | T | 231032 | 51055 6 o |~ SOT-236
00xC/D Ext Adjustable 0.6V+9mV 500 TS : xxxB/OOXD
+15
Synch UVvLO
OB | o e, 061033 | =2 1000 [ Synchro | UVLO | PSR
ik ooerm | PAMVEN Auto Suiching M AR e o 0.6vEomy : a0 | T (t=0.36mm)
Ext.Adjustable | """~ EHIEIRCY © xxxB/OOXD
121033 . BT
PWMAFM Vser) ) Builtin B itch
RP904Z XXXA e Y | 251055 || 2 1000 | Latch |BUltIN BYyPass sWith, — hw cgp-11-p2
Manual Switching 101015 Output Voltage
; : £30mV selectable from VSET1
o) or VSET2
0.8t0 3.3:
XAAD XX1AB s
0.6t0 3.3: - 1.2 :
® |xx1B/E 251055 :
Forced PWM, xiDE | xxx1D/ESF, Ext.Adjustable
RP506K W PNIVEM Auto Switéhing | ¥ or 0.810 40, o 2000 | Latch DFN(PLP)2527-10
Q |oo1C 251045 ¢ L
Ext.Adjustable 06V+omY XXXAB/C - xx1B/E
e 06t040, | '
Ext.Adjustable
xx1/4G 0.8,1.0,1.1,
ol 121315 | +10 xx1/001:
RP510L W || Forced PWM N | 25t055 | 183033 | 23 | 4000 | 2Ch - EAdustable | ey 3030, 19
& [001i4) 081033, g gyemy Foldback el
001/4N Ext Adjustable | 9-6V*6™M Raill| Thermal | PG
® Dual Channel
° 1000
Forced PVWM, 23t055 | 06033,
RP550K [T s 001A | bynvemAsoswicing | ¥ | (our=0.8) | Ext, Adjustable| 96VEomV | 2.25 Chzirn . Latch 0 N DFN(PLP)2730-12

! For the externally adjustable output voltage type, this is a feedback voltage accuracy. = Output Current (lout) can be affected by environmental conditions or external
components. This is an approximate value. * Switching frequency is depending on the conditions of Input, Output Voltage, and Output Current.
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® Energy Harvesting, Step-Down DC/DC for Storage

—— Input Voltage| Output Voltage %“Ig“: Switching | Output | Supply
T Version | Control Range Range Accurgcy Frequency| Current'!| Current Other Features Package
v) v) (%) (MHz) | (mA) | (pA)

R1800K @/ xx1A VFM | 20t055 | 20t045 +3 2 1 0.144 g"a’\‘/”t*:)”g“;\’/°we’ Voltage: DFN(PLP)2730-12
Minimum Starting Power: 0.7 2uW
[ Reverse ] PG|

N Maximum Power Voltage:

[ R1801K ] XXXA VFM 221055 | 22t045 +3 =2 1 02 |[2.7Vto53V DFN(PLP)2730-12
Minimum Starting Power: 1u4W
Adjustable MPPC/VOUT

! Output Current (lout) can be affected by environmental conditions or external components. This is an approximate value. *? Switching frequency is depending on the
conditions of Input, Output Voltage, and Output Current.

Step-up DC/DC Switching Regulators for White LEDs/PMOLEDs/General Use

These products are PWM step-up DC/DC converters, which are optimized to drive white LEDs for background illumination or passive matrix OLED display
with constant current. These products include an under-voltage lockout circuit (UVLO), and a soft-start circuit. These products can also be used in a general

step-up power supply.
® For White LEDs

Input Voltage | Output Voltage Vre Voltage Switching Culr-l)'(ent V?IYaZe
Diode |Product Name| Version | Control Range Range*! Accuracy Frequency Limit? | (Typ) Other Features Package
(v) (v) (mV) (kHz) | Ty
3xxD (PR UVLO | Soft-Start ]
L PWM | 181055 E;{‘;\L"juzsztfﬁl . 0.2V£10 1200 KR E [Thermal | Shudown JEANNAMSS
XX ’ [ LED Adjust |
250 Up to 24.2, o0 350 [ UVLO [ SoftStart ]
R1205L B1C PWM | 181055 | £") it taple 0.4V210 1200 =25 25 DFN1616-6B
R1205N Upto 242, 350 [ UVLO | Soft-Start ] —
Internal| pegs i 8x3B PWM | 181055 | %) b tanle 0.2V+10 1200 s 25 rermat 0 ) TSOT-23-6
8x38 Up to 242, 0.2V£10 350 [CUVLO [ Sofstar .
R1207N == PWM | 181055 | ") vt taple 0.4V210 1200 2 25 TSOT-23-6
021A 95
"""""""" Up to 17, - ha
R1218N 031A PWM | 181055 | /i ctable 0.2V+10 1200 700 | 14 |OCH EXSED (SOT-23-6
041A 185
Upto 287, [ SoftStart
R1203L 071B PWM | 181055 | £") victable 0.2V+10 1200 700 | 295 DFN1616-6B
R1203N Upto 28.7, [ UVLO | Soft-Start ] ”
P eN | 071B PWM | 181055 | £") it table 0.2V+10 1200 700 | 295 SOT-23-6
Upto 287, [ Soft-Start | .
R1206N 071B PWM | 181055 | " iictable 0.2V+10 1200 700 | 295 SOT-23-6
11xA/D 23
e 21xA/D 02ve1p | 1000 xxxA, 3
31xA/D Up to 40.2, 42 |INE EIEED |DFN(PLP)1820-6
R1204x © e | P 1231055 | b gt 900 23 =R
"""""""" 1000: xxxG,
21xGH 0.4v+10 750: ooxH W3
31xG/H 42
052A 23
R1218N 062A PWM | 181055 EX:’KJE S 0.2V£10 1200 700 | 275 X3 |soT-23-6
072A 315

' Output voltage is different by version. *? Lx currentlimit is different from outputcurrent. = The pin-layout of R1205N and that of R1207N are different by 180 degrees.
Also, the pin-layout of R1203N and that of R1206N are different by 180 degrees.

® For 2 or 4 Strings of White LEDs

Input Voltage | Output Voltage | Max LED GtI;rErEnt Switching Gul;:(ent V(gt‘;;e
Diode | Product Name | Version | Control Range Range"! Current Frequency | V. ... Other Features Package
Accuracy Limit (Typ.)
(V) V) (ma) | " | k)
211A/C | PVWMNVFM *2: 750: [ uvLo [ soft-start |
o o iy UVLO
Auto Switching Up to 29, xx1AB, | 221A(C, :
R1214Z Q 2.7t055 : 40x2 - . 19 35 VY [WLCSP-9-P1
o Ext. Adjustable +1.5: 450: 2 strinas
External xx1C/D |211ABIC/D g
Up to 42 750: xxxA gl| uvLO_J soStart
R1208K © PWM 2710220 Ext A djusta’ble 80x4 13 450" xxxB 2 3 (VY | DFN(PLP)2730-12
312A/B 435 |4 strings

' Output voltage is different by version.

= Lx current limit is different from output current.

AN
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® For PMOLEDs and General Use

Input Voltage | Output Voltage |VFB Voltage| Switching Culr-;(ent V%Pe
Diode | Product Name| Version Control Range Range*' Accuracy | Frequency Limit=2 (Typ?) Other Features Package
(V) (V) (mV) (kHz) (mA) (V)'
001x 17 UVvVLO
"""""""""" Up to 20, m DFN1616-6
R1200x 002x PVWM 231055 ; 10V£15 | 1200 | 700 | 19 |WHEEG
................... Ext.Adjustable SR — SOT-23-6
003x 21 “ XXXA
e | | | R [ L
4xxA/B [ UVLO [ soStat
R1202x O |5xxA/B PVWM 231055 | UP10222, 14 hy 451 4900 [Thermal | Shutdown |Lesiviga
Ext.Adjustable o — TSOT-23-6
JXXXA
Internal
Upto242, [UVLO [sofistar]
R1205L 8x1A PVWM 231055 | 4" diustable 10V+15 | 1200 DFN1616-6B
R1205N Up to24.2, 350 "
g [BxA PVWM 231055 | 4" diustable 1.0V£15 | 1200 | Z00 | 25 TSOT-23-6
Upto24.2, 350 [ Soft-Start | .
R1207N 8x3A PVWM 231055 | 4" diustable 1.0V£15 | 1200 | 50 | 25 TSOT-23-6
11xB/C/EIF F’VVE';‘;'E 1000: 23
------------------- XXX|
Up t0 40.2, XxxB/C, ST | DFN(PLP)1820-6
Pemal| R120dx O ZUBICER | o awenng: | 2°%° | Extadiustable | 1OV¥1S | T7sg. | 800 | 33 TSOT-23-6
31xB/C/E/F wxCFE XxxE/F 42

' Output voltage is different by version. *? Lx current limit is different from output current. = The pin-layout of R1205N and that of R1207N are different by 180 degrees.

Step-up DC/DC Switching Regulators for General Use

Output .
Input Voltage| Output Voltage Lx Current| Protection
Pr[l:(::: g Version | Control Range A\ﬂ,‘;%en Fre(?(:ezr;cy Olfrtf ut Limit? | Circuit Other Features Package
v) o) Tl A | Ty
xx1x 0.75t0 8.0 Internal
RNSRK |- ooooees VFM [ 201055 +25 | Max.100 |- — — SOT-23-5
x2A 0.7t0 8.0 External
xIACID 0910 8.0 . . Internal
RIZION | PUM | 221060000CD| 5 5 |10000ACH ZEEE | [xxdA: with frequency change-over cireuit [SOT-23-5
221035 xx1A 180: xxxD
xx2C/D 08080 | <2029 XX - XXXD | External [Soft-Start
001A 30106.0,
Ext.Adjustable [ Phase HISYE
____________________________________ m: FLAG pin g
R1213K © PWM 23t055 08V48mV| 1000 |Internal| 3 Latch - Ext. Adjustable DFN(PLP)2730-12
001B 6.0t0 15.0,
Ext.Adjustable
xx1A 08t055| 181350
---------------------------- or
RPa0ox [t |, PN 1071055 | 181050, 2 | 700 |intemal| 06¢ | — |EE3 e
e G- Ext.Adjustable AntRingng
xx1C 12t055 - only DFN
xx1A PWM, Latch
------------- PWMA/FM 181055 DFN(PLP)1820-6
Xx1B | Auto Svitching T | R
RP401X |gq1c | PWMNFM |0gtos55| 181055 £ | 1200 [intemnal| 1% | _
Auto Switching or DFN(PLP)1820-6
___________________________________________ (PLP)
1810525, SOT235
xx1D PWM Ext.AdjustabIe _
:only DFN
PWM,
xx1A/C | PWMNFM 1200
_____________ Ao SWIEhing| 0 61645 | 181055 SRl s s | ove ] ovio |
Xx2A _ |Forced PWM or ofeoo - xx1/001
PN |0.61046: 181055, DFN(PLP)2020-8
xx1B/D | PWMNFM Ext.Adjustable 1200 Regulation available at ViN>Vout
Auto Switching -
""""""""""""""" Reverse current protection at ViN=0V
RP402x Q|28 _[Forced PWM| £15 |19 linternal| 15% | oropen. . e
xx1E/G Latch |Input and output cut off completely at
standby:
------------- PWMNFM 1061048 | 181055 1200 eeeeeeeeees [XXXATB/EIF SOT-235
Auto Switching
__|Input and output bypass at standby:
23l xxxC/DIGH

*! For the externally adjustable output voltage type, this is a feedback voltage accuracy. * Lx current limit is different from output current. - Soft-start includes a
function that detects a sudden fluctuation of voltage to prevent overshoot and undershoot. * Lx Limit Current fluctuates depending on Duty.

23
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® Energy Harvesting, Step-Up DC/DC for Storage

Output Output e
Product |,/ Control Inplr‘ztavonage Maktage o loltags FSWItcmng computt” gupplyt Other Feat Pack
Name ersion ontro nge Range Accuracy requency | Curren urren er Features ackage
V) V) (%) (MHz) (mA) (MA)
: Output/input
g Maximum Power Voltage: WLCSP-15-P1
R18 *2
xx1A VFM 0.35t02.1| 23t045 %5 1 0.6 02V 10 2.1V DEN2735-14
Minimum Starting Power: 9uW

! Output Current (lout) can be affected by environmental conditions or external components. This is an approximate value. * Switching frequency is depending on the
conditions of Input, Output Voltage, and Output Current.

DC/DC Switching Regulators for LCDs/OLEDs/CCDs

These products are suitable for the power management of LCDs, OLEDs and CCDs. Many variations are available such as step-up DC/DC Switching Regulators, step-up
and step-down dual output converter and step-up and positive/negative charge pump triple output converter. These products include an under-voltage lockout circuit (UVLO),
and a latch type protection circuit. The products with a built-in sequence control circuit option are able to control a start-up sequence and a shutdown sequence.

® Step-up DC/DC Controllers

Product Input Voltage| Output Voltage Voltage | Switching Output Lx Current | Protection
Moo Control Range Range Accuracy” | Frequency TIP Limit* Circuit Other Features Package
V) V) (mV) (kHz) ) (R) Type
A 700: xxxA/B [ softstart | T
R1211x | PWM 25t06.0 ExtAdjustable | 1.0V#£15 |- External| N Latch | : Ext., xxxA/C SOT.23-6W
300: xxxxCID 23 : Int., xxxB/D, with stand-by
300: xxxC 5= : Ext Adjustable
R1212D PWM 22t055 Ext.Adjustable 1.0v+15 [ 700: xxxA |External N Latch SON-8
1400: xxxB : Ext.Adjustable
5= : Ext Adjustable
700: xxxA/E
Diod
R1215D PWM 181055 Ext.Adjustable 1.0V15 [ External N Latch SON-8
——— - Ext Adjustable
® Step-up and Inverting DC/DC Converters
e Lx ;
Input Voltage| Output Voltage Voltage | Switching Protection | Timer Latch
Ripduct Control Range Range Accuracy' | Frequency Qudau C‘f".eﬂ‘ Circuit | Delay Time Other Features Package
Name Tr. | Limit
v) v) (mv) | (kHz) () | e | (ms)
CH1: PWM, EXSED: ExtAdjustable
Step-up
R1280D | T 251055| ExtAdustable | 1.0ve15| 2000%C |eaeral | laten | 100 |MEEEI:Ext,xxxAIC |5 10
. 700: xxxAB :
CH2: PWM, :
Inverting Int., xxxB, with stand-by
R1283K © Cgﬁm 25t055 Ez&tgﬁjﬁile ----- 1oveTe ?gg xié Intemal 15 Latch 50  Discharge § - DFN(PLP)2730-12
CH2: PWM, ’ ' Up to Vbp-20.0, 0V25 140['). xxxé 15 Inverting output only
Inverting Ext.Adjustable - ' :
46105.8: +0.9% 1.0: [ Synchro [ Soft-Start |
CHEPWM, || IO S Oxex, "
ep-up 60538, A o Erp—
e T 231055 | ExtAdustable 008 | "V oo | oo, EEE) (W) DFNPLPI2730-12
: ' 2.0t0-6.0: +70 1.5: 40: :xxxA/Cto G,
CH2:PWM, | | XxxA/lCto G | | o OXXX, 1xxx |Inverting output can be
Inverting -2.0t0-6.0, 0V+25 1.8: dyngmically changed by
Ext.Adjustable, 001B - 1XxX S-wire control.
45105.8: +0.9% ;
o | oy | et fEm g |
Step-up | Auto Switching: e, v ) 1.0v£15 | ;o ; : [ synchro [ Soft-Start |
Ext.Adjustable, 001 H - WLCSP-12-P1
R1287x Q |- xxxB/F, 251055 |- - Intemal | --------- Latch | 30 DEN3030-12
CH2: |  PWM: - '5
Inverting | xxxC/DIG/H Ext Adjustable, 001 | °V*30 | 1000 x00H
® Step-up and Step-down Type DC/DC Controller
Input Voltage | Output Voltage Voltage | Switching Protection
P;l:?::t Control Range Range Accuracy™' | Frequency Ou#)ut Circuit Other Features Package
(V) V) (mV) (kHz) ' Type
CH1: PWM, Step-up
R1282D [ 251055 Ext.Adjustable 1.0V£15 700 External | Latch |[SESEM : Ext.Adjustable SON-10
CH2: PWM, Step-down m - Ext.
® Step-up and Charge Pump Type DC/DC Converters
P Lx 7
Input Voltage | Output Voltage | Voltage Switching Protection
P;:::::t Control Range Range Accuracy’'| Frequency Ou#)ut cl:_:‘;‘rlet,,"zt Circuit Other Features Package
(V) (V) (mV) (kHz) BT Type
Upto 16.0, DCDC output with noise reduction function,
PWM, Step-up Ext Adjustable 1.0vVz15 Internal| 2 VCOM amplifier 1 channel,
------------------------- 221055 || GAMMA amplifier 6 channel
R1293K LDO 181025 | #1% Ei?%".ug‘:g&é Internal 3";’3;‘/\ Latch QFN(PLP)0404-32
........................................................................... A &5 : Ext Adjustable
Amplifier | 5.0t0 16.0 — — - | - | Phase B 24
. Ext.Adjustable e
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Lo Lx ;
Input Voltage | Output Voltage | Voltage Switching Protection
froduct Control Range Range Accuracy"'| Frequency Quliut Gt_lrr_enzt Circuit Other Features Package
Name Tr. | Limit*
V) V) (mV) (kHz) (A) Type
. g 20t055 |CH1: Upto20.0, The charge pump operates at 1/4th
TP Septp | " 101 | ExtAdiustable | TOVE10 operating frequency.
° CH2: 25t055 180 to 1400, _ : Ext Adjustable
R1290K Q |Chage pump, Posiive|  : 102A CH2/3: 15V125 Ext Adjustable Internal | CH1: 2| Latch QFNO0404-24
CH3: 331055 | Ext.Adjustable N Ext.
J 0V30
Charge pump, Negative | © 103A * : Ext.Adjustable
. .| 2.0t055 |CH1:Upto 200, The charge pump operates at 1/4th
- Clif: PV, Stepip :101A | Ext.Adjustable LBk SROITEnD operating frequency.
""""""""""""" I —— = = = = === === 0 . .
CH2: 251055 ; g . BTN : Ext Adjustable
R1294L Q.7 Charge pump, Positve| - 102A CH2/3: 15V125 Ext&%ﬂ;tozble, Internal| CH1: 2| Latch QFN0404-24B
CH3: 3.3t0 5.5 | Ext.Adjustable 0V£30 - [ Phase B340
Charge pump, Negative | - 103A B : Ext.Adjustable

* For the externally adjustable output voltage type, this is a feedback voltage accuracy. 2 Lx current limit is different from output current.

Step-up DC/DC Switching Regulators with Voltage Detectors (Reset ICs) and LDO Linear Regulators

DC/DC Converter Part
Product Input Voltage | Output Voltage Switching Lx Current Other Feat Pack
Name Control Range Range™! CE |Frequency Ou#)ut Limit erreatures S
V) V) (MHz) - (R)
_RPBOOKOXXA 055 | CE
. .9, Diod
:ggggzgxxg P\, Accuracy: 2% -%EEI-
---------------- X powmvEm 081055 |--rrzpmcrzzmzemecene| ol 12| Internal 14 DFN(PLP)2527-10
Auto Switching 2310535, - ExceptxxC
RPG00K1xxD ExtAdjustable, | CE
Accuracy: £12mV
LDO Linear Regulators Part Voltage Detector Part
Product Output |Input Voltage | Output Voltage ()\;);::tlr;g T?,l?t:s‘:::l:’ Output | Hysteresis
Name Current Range Range CE ECO Function Input Rangge Range Delay | Range
(mA) )] V) ) ) Time (%)
RPEOOKOXXA | 500 CE |Fast Response Mode ole b % 5
..................................... T EEEEEEr———. _O_Ut&t 1 Oto 4 5 SR [ ————
(RPEOOKOXB .30} 901055 | , 121090 1 CE2Inc/nC Enabled: Fast ResponseMode |- 0.810 5.5 | Accuracy: 2%, [ |5 2
RP600K2xxC 150 ¥-21% 1 _ |DC/DC Disabled: Automatic/Manual Shitt Mode | DC/DC Monitor Vsense| N o ’
__________________________________________________________________________________________________________ output __10/0519 s_.
RP600K1xxD 500 CE |[Fast Response Mode Y 5

! For the externally adjustable output voltage type, this is a feedback voltage accuracy. = Lx current limit is different from output current.

Product Input Voltage| Output Voltage Voltage | Switching Output Output Protection
Name Control Range Range Accuracy | Frequency Tr Current *! Circuit Other Features Package
(V) V) (%) (MHz) - (mA) Type
ey — [Synchro ] SoftStart | UVLO ]
R5220K PWM 281055 10t03.3 12 1.2 Internal o ’ Latch | Built-in DC/DC and LDO DFN(PLP)2514-6
50: LDO " =
Alternative Circuit
. 800: xxxABIC,
PVM, B e T R (R 900; o0
RP901K | PWM/NVFM | 45t05.5 2.5t0 3.3: LDO 11 1.2 Internal 600 Reset DFN(PLP)2527-10
Auto Switchin 3 s L N Built-in VD and LDO,
g 2.0t0 3.0: VD, xxxA +2 _ for DVD drive
3.0105.0: VD, xxxB/C/D -

' Output Current (lout) can be affected by environmental conditions or external components. This is an approximate value.

Step-up/down DC/DC Switching Regulators

Input Voltage | Output Voltage | Voltage | Switching Output Output |Protection
Version| Control Range Range Accuracy |Frequency Trp Current *'| Circuit Other Features Package

V) V) (h) (MHz2) (A) Type
Ultra-Low Power Consumption : 0.3uA \WLCSP-20-P2
RP604x  OQ|xx1AB| VFM | 18t055 | 161052 | £15 2 |internal| 0.3 - DFN(PLP)2730-12
Thermal “xxB |
Ultra-Low Power Consumption:
s = 0.3pA (+BM:0.1pA) WLCSP-20-P3
o B 2 —

( xxxA/B VFM 18t055 16t05.2 15 Internal| 0.3 DFN(PLP)2730-12
Thermal L xxxB
 Discharge ]

e [Thermar |_PG ]
RP601Z Q|xxxAB| PWMVFM | 2.3t055 | 2.75t04.2 12 2.4 Internal 1 — - . WLCSP-16-P1
Auto Switching : Dynamic Control of

Output Voltage Using S-Wire,
Forced Bypass Mode, DVS: 50mV
YAIBICID | Forced PV, Latch WLCSP-20-P1

RP602x O PWMVFM | 231055 | 27t042 | #15 | 26 |Interal| 15 | Sofi-start | Dischiarge BY o c R
WEFISH | Auto Switching Reset DFN(PLP)2730-12

Product
Name

' Qutput Current (lout) can be affected by environmental conditions or external components. This is an approximate value. *? Switching frequency is depending onthe
25 conditions of Input, Output Voltage, and Output Current.
—a
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® : Available in Automotive Products M : Available in Industrial Products @ : Products available in PRODUCT LONGEVITY PROGRAM

Introduction

In order to save energy, not only battery-operated devices but all electronic devices are required to consume less power. To save energy,
instead of using LDO, switch IC for each circuit block is used after DCDC converter. Simple MOSFET can play role as a switch, but load
switch IC can include protection circuits, discharge function at off state, and a slew rate control circuit. As a result, saving space and intensive
function realization are possible. REDC provides wide variety lineup of switch ICs with low on-resistance MOSFET and protection circuits in

one chip.
m Switch IC Features
Product Category Product Description Typical Applications P;I:?::t
. : s ) . R5520H
USB Switch IC USB Power L!ne Protection USB POV\_/ered Application: PCs, PC Peripherals, Digital TVs, R5523N
USB Power Line ON/OFF Control STBs, Printers, Smartphones R5524x
Rectifier Switch IC Output Rectifier Regardless of Input Polarity Toy and Healthcare Product Powered by Dry Cell R5590D/N
Load Switch IC Power Line ON/OFF Control and Distribution; Power-saving Required Equipment during Standby/Sleep Mode: Egg%:ﬁ
Secondary Power Supply Switch Portable Communication Equipment, DSCs, DSVCs, PCs, MFPs R5541K
. S .., |Secondary Battery Powered Equipment: Smartphones, Tablet
Battery Line Switch IC Battery Llng Protection; Primary Power Supply Switch PCs. PNDs, Notebook PCs R5527K
or Load Switch . ) . R55422
It can be used as a load switch for any electronic equipment.
. L . . Power-saving with High Protection Required Equipment during
gc\ﬁ{!%elrg Rower ngz: ;'Se SI ng:;gﬂatlc Riotection; Secondary Standby/Sleep Mode: Portable Communication Equipment, R5550K
pRly DSCs, DSVCs, PCs, MFPs
External Power Switch IC [Several Power Line Switchover Control PowerSeIectlon N IEASCI L et ST R B R55282
Chargers, Wireless Charger
OVP Switch IC Overvoltage Protection for Input Pin Charger Protection for Secondary Battery-Powered Equipment Sggggﬁ
Power Switch for PC Card |ON/OFF Control of PC Card Power Line PC Card Bus Slot, PC Card Reader Writer R5533V
and Express Card IC ON/OFF Control of Express Card Power Line Express Card Slot R5538D
m Typical Application
For Portable Equipment For Non-Portable Equipment
USB Switch Thermistor S Thermistor
Intelligent \/SENSE ntefligent ‘m@-
US_B L. R5524x Boverswitchi S H Power Switch
Device [< L1 Eggggm RESEOR l('ff/f\j) Power MarT;g;Aé?\: - RESEOR |(_i):1£)
Fa] Ten — o Circuit oo
Power Select —o— Load Switch T Lo;‘;;n’:g:h Load
Switch USB Host [R5540K | [ R5541K] )
| AW or |_’|:]—| R5528Z Criizelier Battery Power —o— R USB Switch —oo— —
Adapter Power Line Switch | e CE R5524x B Toad
o E*N Charge Control | | Rechargeable 1 gpc—D%Nn | 4 TR5540K Load T R5623N L,
et Eititery converter | |~ (~450mA) | | | Device R5520H —"o—Ck —
Wireless L —o/o—oﬁ\‘ o CE FLG EN —o"o— (~AggmA)
Charger Stgpc—%%ﬂn Load —“o—
—o"o—EN e | J e K (~3A) Controller B(flt;?r% :g\;virolaz\z fvm:tﬁ)h
1 Toad ] :
E Load I

m USB Switch IC

There are two main roles of USB. Recently, USB switch IC is

used as a load switch with protections.

1. USB Power Line's ON/OFF Control
By the enable signal from another device such as a USB
Host Controller, the USB switch turn on the USB power line
with suppressing inrush current with soft-start function. On

the contrary, by the disable signal, the USB switch cut off the

power line with or without auto-discharge function (Option).
2. USB Power Line Protection

There is protection capability against the abnormal heating in
the USB switch, and if presetover-current is detected, output
current is limited or power is cut off and latched for protection.

B USB Switch IC Lineup

R5524x Typical Application

-(?- Vin

10 kQ to 100 kQ

VIN Over-current [_| FLG*

R5524x - [

USB Host Controller | arming "
3] EN
ON/OFF |_] 3] GIHID VOUT
2

Enable
Disable

”

USB Client
VBus
Device

Vout

=1 uF =47 uF”

;

I FLG pin has N-channel open drain output, therefore pull-up resistance is necessary
when it is used. The output of FLG pin becomes "L when the thermal shutdown or

over-current limit-function works.

*2 According to the USB standard, 120 uF or more capacitor attachment is recommended,
however, as an IC, changing capacitor is acceptable considering other usage.

oN Supply |Operating g:tt?t Current Limit Short_ )
Rigduct Resistance Current) Voltage Voltage Threshold | Current Limit | intemal E Rcetection Other Features Package
Name m0) (MA) | Range V) (mA) (mA) FET Type
Typ. V) Typ. | Min. | Typ. | Min. | Typ.
R5520H 100 20 [40t055] 22 | — [1200] 500 | 750 | Pch | HiL [ Constant Current | ECLED oosc MM FLG| SOT-89-5
R5523N o0 130 20 [ 22to55| 1.8 | — [1000 | 500 | 750 | Pch |HIL| Constant Current |[EiGE sty OIeM FLG| SOT-23-5
RE624x001AE @ HO e Lateh-Off | st BNl FLG | DFN(PLP}18206
R6524x002A/B @ HQ| 100 10 | 27to55| 24 | | T 550 | 650 | Nch | H | Constant Current |[GETSES : OFF SOT-23-5
R5524N004A @ MO 1250 | 1550 Constant Current | ([CEETTE - xxxA SOT-23-5

26
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H Rectifier Switch IC
Protection against reverse insertion of a dry cell, generally,

R5590x Typical Application

mechanically or using diode method is common. These methods

limit operation if reverse insertion happens. REDC offers
direction free insertion of a dry cell with the R5590. The R5590
reduces the energy loss of Vf by a diode and rectifies and
realizes dry cell direction free insertion.

B Rectifier Switch IC Lineup

1.5V

R5590x

15V

1.5V

[ic]

L]

R5590x

1.5V

[c]

L]

The R5590x allows batteries to be placed in any direction without regard to positive
or negative polarity.

Product ON Resistance (Q) Supply Current (MA) | Operating Voltage
N Package
CULS Typ. Typ. Range (V)
R5590D 0.4: SON1612-6, ViN=1.5 . SON1612-6
R5590N 0.5: SOT-23-5, ViN=15 \/ RGBT 09105249 = lenT o35

B Load Switch IC

Same voltage is necessary for different function blocks. In that
case, to make a power tree, a higher than required voltage is

R5540K Typical Application

L
generated by DCDC F:onverter gnd distributed the appropriate Li-ion |5 5] Stg%dDOCWn —(gﬁ CE1 vl RS540k |12y c;lr:;r(a
voltage to each function block via LDO. In another case, the Battery [—¢- o B Current Limit =T Core
same voltage is generated by DCDC converter directly, and C'N; COUT;C'N e 5
distributed the voltage via load switch. In using LDO method, a 1oyl Rssaok |12V |Mobile TV
certain dropout voltage between input and output is necessary, N Block
therefore, power loss should be bigger than using load switch i z Core
method. Not only that, to secure the phase compensation of an
LDO, external capacitors are often necessary, therefore more 12V | W-LAN
space is required. On the other hand, load switches do not have Core
the regulation function, however, internal output transistor's
on-resistance is very small, therefore dropout voltage can
be minimized and suppression of the power loss is possible.
External capacitors are unnecessary.
B Load Switch IC Lineup
Supply . Current Limit
Product _ON Current | Operating Voltage | Output Threshold [Ftaeaal
Resistance Range Current A CE Other Features Package
Name (mQ) (HA) ) (mA) (mA) FET
Typ. Typ. Max.

R5540K002 © 0.75t0 3.6 200 350 500 PEMEL - xxxC/D

------------------------- 120 9 | e Neh | HIL DFN(PLP)1010-4F

R5540K004 © 081036 450 700 | 1000 - OFF

ViN: 0610 4.8 : OFF
R5541K v 18 25 Veias: 251055 3000 — — Nch “yxxD DFN(PLP)1216-6G
: Ext.Adjustable

B Battery Line Switch IC

Battery line switch IC can suppress inrush current at start-up by
its soft-start circuit. Due to the reverse current protection function

R5542Z Typical Application

during off state or for always, unlike a simple MOSFET, space saving

is possible to realize intensive functions. They are used as load
switches. To use a battery line switch as a load switch, discharge
function can be selected as an option. Further, the R5542 Series
have another voltage detector inside.

B Battery Line Switch IC Lineup

Battery

B

GND

The R5542Z detects a voltage drop of battery and cuts the switch off.

ON Supply Current . Output
Product | o sistance (bA) Operating Voltage | ¢, oy (Internal| o\ ce Other Features Package
Name Range (V) FET
(mQ) Typ. (A)

: ON/OFF

R5527K © 45 40 181055 3 Nch HIL DFN(PLP)1612-4D
- xxxC/D
: OFF

Switch: 10 Switch: 2.3t05.5

S o VD: 1 VD: 121055 6 Neh H luiltin Voltage Detector (CMOS Output) WLCSP-12-P3
Detector Threshold:2.0 Vto 5.0 V
Detector Threshold Accuracy: +2.0%
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M Intelligent Power Switch IC

Intelligent power switch protects a battery line. For example, each IC of the R5550K series has two steps abnormal current detectors and an
abnormal voltage detector. In the R5550KxxxA, the first step abnormal current detector for lower current, detecting counter delay is set long,
but second step abnormal current detector for higher current, the counter delay is set short.

Therefore, recognition of the momentum permissible currentis possible. Furthermore, if the preset detector delay time has passed, the switch
turns off. However, after a certain time, IC automatically resumed and starts to check the currentagain and the same operation repeats until the

abnormal cause is removed.
R5550K Block Diagram

VIN
IE ] Current Sense
i

1

Gate control

9]

=z

e
I Timer1

H Intelligent Power Switch IC Lineup

. UvLO
on | SUuPPly | Operating | petect | output Current Limit Threshold Output Current Limit
Product b Current |  Voltage Volt A A Internal
Resistance oltage | Current (mA) (mA)
Name (HA) Range \V FET
(mQ) V) (\] (A)
Typ. Typ. Min. Typ. Max. Min. Typ. Max.
R5550K001A 180 26 2310525 19 1 300 460 624 1130 1470 1790 Pch
Detector Current Limit/Under Voltage e
Product Threshold Detection QuiputCurrentLimi .
Name V) (ms) (ms) Protection Package
Typ. Delay Time OFF Time ON Time Delay Time OFF Time ON Time
R5550K001A 0.5 10 80 2.5 1.33 80 1.33 Auto Release DFN(PLP)1010-4F

B OVP Switch IC / External Power Switch IC

Handheld equipment such as smartphones and tablet PCs, charging via AC adapter or USB cable, wireless charging is also possible.
Therefore selector switch is necessary. Further, if abnormal voltage adapter is connected, over voltage must be detected to prevent from
destruction of the system. The switch is called an OVP switch. The R5528 has both of the functions, switch-over and OVP. The R5560 does
not have the function of switch-over, however, OVLO voltage can be set by user with divider resisteors.

The circuit shown below is an example of input voltage switch-over circuit.

In this example, when the AC Adapter or USB Charger input is in the appropriate range, PG pin becomes "L", then Wireless Charger side
switch turns off by the OVLO pin, as a result, input power source can be switched over. In this example, the AC Adapter or USB Charger side

becomes primary input.
R5528Z Typical Application

AC Charger-IN
Adapter
or
uss
Charger
Wireless to System
Charger
B OVP Switch IC / External Power Switch IC Lineup
Suppl o ti OVLO UVLO
e ON CUI"::’znyt \;/)ell;a Ing Detect Detect | Output | Internal
r:l:r:: Resistance (HA) ;a:gee Voltage | Voltage |Current| FET EN Other Features Package
(mQ) W (%) () (A)
Typ. Typ. Typ. FET
[Thermal | SoftStat ]| OVLO ]
68 . OFF
R5528Z001A © 54 50 2.31036.0 +3% 1.9 3 Nch L =Fe WLCSP-9-P1
Debounce Time Delay Circuit
[Thermal | SoftStr
6.8 Adjustable OVLO Threshold
R5560Zxx1A © 38 19 251028.0 - — 45 Nch — [Surge Clamp Circuit: 80 V WLCSP-12-P2
3% . A
Debounce Time Delay Circuit
B Power Switch for PC Card and Express Card IC Lineup
Product .
T Function Feature Package
R5533V [Single Slot Power Switch for PC Card Corresponding to Standard-type PCMCIA Power Controller, Nch MOSFET SSOP-16 28
R5538D |Power Switch for Express Card For Total Power Management for Express Card QFNO0404-20 [
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REDC offers power management ICs for LED lighting in ‘Smart Society' that help our customers to add a new value to their products.

@ : Available in Automotive Products M : Available in Industrial Products @ : Products available in PRODUCT LONGEVITY PROGRAM

Constant Current LED Driver Controller

The LED driver controller enables constructing LED lighting that shines gently to the eyes.
FA equipment and LED lighting for facilities directly powered by DC voltage, stage lighting or amusement lighting systems which require

large current and wide dimming range, and image recognition lighting for FA where removing flickers is essential at photographing, can be
constructed with our LED driver.
Of course, it can be used as a general constant current driver in any type of device that requires a constant current source.

Input | Absolute | Max. SOURCE Dimming i‘s:‘r:g{ g:rgg':t
A Voltage Max. Pin Voltage 7 o Other
Product Name| Version Range | Ratings Accuracy Signal Input Circuit Co('l;t)rol (HA) (MA) TS Package
V) V) (mV) ’ Typ.
001A 400:8 Comparatorinput, | 44, 199 140
H=1.3V,L=11V
@ [ | e
Comparator Input,
R1580N M |002A 36t0340( 36 800£16 H=13V L=11V 0.5 to 100 140 320 UVLO SOT-23-6
___________________________________________ - L] - - e OVP
Inverter Input,
003A 40018 H=12V, =04V 1to 100 28

PFC/LED Driver Controller with Variable Output Current and Voltage

To improve power factor of LED lighting and consumer equipment, our zero voltage switching (ZVS) PFC/LED driver controller, featuring
variable output current and voltage, is a suitable IC.
The buck-boost (inverting) topology makes it possible to arbitrarily configure the output voltage regardless of its PFC feature.
Also, flicker-free lighting equipment can be easily constructed by combining with the R1580, our constant current LED driver controller.

Input — Optional functions
Voltage Diining Corresponding
Product Name| Version Range Control | | atch-type " FB Pin OVP Topologies Other Features Package
) (%) Protection | I B Fin UVD Voltage
Y Typ. 1.2v | Buck-boost (Inverting) PFC
\R N zlgising) “Variable Output Current PFC,
___________ Linear Dimmable YW : BST/VCC Pin :
R1700V 810650 | 5to 100 v S Variable Output Voltage PFC VG Pin SSOP-16
..................... Y VE; o -Boost PFC Overcurrent Protection
N (Rising)  |.Buck PFC

Functions & Benefits

R R P R T N

't controls the DC current proportional to the dutyratio of a PWM input signal.

TYPICAL APPLICATION CIRCUIT (R1700V + R1580N)

ZVS PFC LED Driver Controller IC
[INPUT ]

FILTER

L

The horizontal lines across the captured digital images or moving images are caused by flickering in LEDs. REDC'’s
R1700V offers a flicker-free operation by integrating it with R1580N, which is equipped with a linear dimming control
circuit using a PVWM input signal .

% BST K— vee
VIN EXTH —| J—
DIM
l_ VSNSH T Constant-current LED Driver
vee
R1700 e 5‘% Controller IC
ISET ek _| = !
J: TP VSNSL — J_ i R1580|LED-|
I _n_n_-— DIM SOURCE
ves FB $ T s vss —3
| T — | T
4

OO OO OOOOOOOOOOoOoOOoOOyyTyOygyg

-
©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000"
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Power Management Multi-channel ICs Products

B : Available in Industrial Products (i} : Products in Development ([3[[g) : Halogen Free © : Products available in PRODUCT LONGEVITY PROGRAM

REDC's Power Management Multi-channel ICs are highly integrated power management system ICs with a 20-year history and proven track record.
Sequence control and flexible setting of output voltage are ideal when precise control functions are required as multiple core application processors.
For applications that use single Li-ion battery, products (RN5T618 and RC5T619) with a Charger Function and Battery-Gauge Function are best.

B Power Management Multi-channel ICs Products Lineup

Operating Input Voltage Main Function
bl BEERIRE Tem£:nr;iure Range |Interface| Step-down || 1y |y | Gparger |BatteV-GaUe| \ynr | Apc | RTC |GPIO
(C) (V) DCDC ArGET | (Fuel-Gauge)
RN5T566 | QFNO0606-36 -40to 85 27t055 PIN 2 5 2 = = == ==
RN5T567  Q|QFNO0606-48-P14| -40to 85 27t055 1’c D\;‘S” 7 4 - - 1 = e 4
RN5T568 Q|QFNO0707-48-P25| -40to 85 27t055 1’c D\;‘S” 7 4 - - 1 = e 4
@UEESD: ®|QFN0707-48-P25| -40to 105 27t055 1’c D\;‘S” 7 4 - - 1 = e 4
CGUEEIA: |QFN0707-48-P25| -40to 85 27t055 12c D\;lS” 7 4 = = 1 = = 4
3 Wall
2
RN5T614 QFN0606-48-P14| -40to 85 31t055 1’c DVS* 8 2 USB - | e e
3 Wall
2
RN5T618  Q|QFNO0606-48-P22| -40to 85 27t055 1’c DVS*! 7 4 USB 1 1 1 - 4
RC5T619 CSP0606-85
-------------------------------------------------------- 40t085 | 27t055 | IC S| 12| a4 | Wl 1 11 1] 1] s
RC5T619x CSP0608-80 Dvs usB
“ DVS (Dynamic Voltage Scaling) allows the output voltages to be programmed through I°C. ~ Industrial grade product.
“ Consumer grade product for industrial use.
Power Management Multi-channel ICs Package Information
. . Bottom |Halogen Dimensions (Unit: mm) Taping Quantity Product
Pin | Symbol EEee e Free |Body Size|Thickness| Pitch Direction IReel Name
36 N QFN0B06-36 . . (HIF | 6.0x6.0 0.9 05 E4 5,000 RN5T566
QFN0606-48-P14 2,000 RN5T567
RN5T614
6.0x6.0 0.9 0.4 = R
48 N | QFN0B06-48-P22 . D 5,000 RN5T618
RN5T568
QFNOQ707-48-P25 . 7.0x7.0 0.9 0.5 E4 2,000 RN5T5610
RN5T5612
80 c CSP0608-80 - - 8.0x6.0 1.2 0.65 E4 2,000 RC5T619x
85 o] CSP0606-85 . . HIF 6.0x6.0 1.07 05 E4 2,000 RC5T619

a® 0000000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000_

Y R R Y PR N

Flexible General Purpose Power Management IC with Low Power Consumption

RN5T5612 Series

Typical application of power supply for FPGA

Sequence Function

+Multi DCDC,LDO,WDT FPGA with SoC

FPGA_VCC

FPGA_MEMORY

FPGA_AUX

FPGA_IO

SoC_VCC

High Performance,
High Voltage &
High Reliability DCDC

High PSRR &

High Accuracy LDO

DCDCx4
LDOx7
WDT

SoC_PLL
SoC_IO

=€

B EESNBOONOeEENEONCONNO00NN00NO0AREBNNASNRNERDERORNARADEREES
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Li-ion Battery Protection ICs

REDC's Li-ion/polymer battery protection ICs and Li-ion/polymer battery second protection ICs have been released to the market since
1995, when the Li-ion rechargeable batteries became available. REDC has over 20 years of experience developing these products. These
protection |Cs protect batteries provide features like over-charge/discharge voltage, excess charge/discharge current and short circuit.
REDC has a wide product portfolio of 1-cell protection ICs for smartphones and tablets, 2-cell protection ICs for DSLR and portable DVD players,
multi-cell protection ICs for electrical power tools and E-bike and second protection ICs for notebook PCs and electrical power tools.

- : Products Newly Released - : Products in Development © : Products available in PRODUCT LONGEVITY PROGRAM

1-Cell Li-ion Battery Protection ICs

REDC's 1-cell Li-ion/polymer battery protection ICs are high accuracy devices. Rsens type products have a highly accurate detection of £3 mV in low voltage
while having an extremely low voltage range of the excess discharge current detection. Due to using external sensing resistance solution, Rsens type can
detect more precise excess charge/discharge current than conventional solution of using FET's on resistance. FET's on resistance is unstable depending
on the condition such as gate voltage, temperature, and FET part number. Besides, the R5471 Series (FET sensing type) or the R5441 Series (Rsens type)
have high accuracy over-charge voltage detector with £10 mV accuracy in the temperature range from 0°C to 50°C.

Product Name R540xx R5471L R5478N z::g;:: R5492N R5442x R5499Z R5480x
Sensing Type FET FET FET FET FET FET FET RsENs
Supply Current (pA) | Typ. 3.50r40 4.0 30 3.0 40 3.0 40 4.0
Standby Current (pA) | Max. 0.10r20 0.1 0.10r2.0 0.10r0.5 05 0.1 0.1 0.1
Overcharge (OVP)
Detector ThresholdRange (V)| 4.0 to 4.5, 411045, 3455%[4359; 4210486, 401045, 4110486, 4310486, 411045,
Detector Threshold Accuracy (mV) +25 10" ) 495 s +20 +20 +20 12 +20
Output Delay Time (s) | Typ. 0-25106’[)?-1235 e 1 1 1 1 1 1 1
. - - Latch or Latch or Latch or
Protection Circuit Type Auto Release Latch Auto Rel Auto Rel Auto Release Auto Release Latch Latch
Overdischarge (UVP)
Detector Threshold Range (V) 2.0t03.0, 2.0t0 3.0, 191t03.0, 2.0t0 3.0, 2.0t03.0, 2.1t0 3.0, 2.0t03.0, 2.1t0 3.0,
Detector Threshold Accuracy (mV) +2.5% +2.5% +2.5% +35 +2.5% +1.5% +2.5% +35
Output Delay Time (ms)| Typ. 20 20 20 20 20 20 32 20 or 132
Protection Circuit Type O] Latch e SRy Auto Release Auto Release Latch Latch
Auto Release Auto Rel Auto Rel
Excess Discharge Current
Detector Threshold Range (V)| 0.05 to 0.20, 0.05t0 0.13, 0.05 to 0.20, 0.025t0 0.15, 0.05 to 0.20, 0.020to 0.160, | 0.030 to 0.080, | 0.030 to 0.048,
Detector Threshold Accuracy (mV) 15 +10 15 110, £10% or £5 15 5 or +10 5 +15%
Output Delay Time (ms)| Typ. 6,12 0r 18 36 6 or12 12,128 12 12 128 12
ExcessCharge Current
Detector Threshold Range (V)| -0.2 to -0.05, -0.17 t0 -0.05, _ -0.150 to -0.020, | -0.20to -0.05, |-0.120 to -0.020, | -0.100 to -0.050, | -0.030t0-0.020,
Detector Threshold Accuracy (mV) +30 20 +10% or £5 15 5 or +10 15 +15%
Output Delay Time (ms) | Typ. 8 or 16 16 — 8 8 8 8 8or16
Short Protection
Detector Threshold (V) | Typ. 08o0r1.3 0.35 0.75 0.15to0 0.40 0.8 0.120t0 0.500 | 0.150 or 0.230 0.18 0r0.5
Output Delay Time (us) | Typ. | 200, 300 or 400 600 200 or 300 250 300 300 250 250
0V charge Selectable Selectable Selectable Selectable Acceptable Selectable Acceptable Prohibited
High Precision:
Other Features +10mV
R5487L:
DFN(PLP)1616-6 DFN1814-6B
DFN1814-6 y oy DFN1414-6B 3G DFN1814-6B e DFN(PLP)1414-6
Package SOT-23.5 DFN1814-6 SOT-23-6 SOT-23-6 SOT-23-6 WLCSP-6-P4 DEN1814-6C
SOT-23-6 R5497L:
DFN1414-6B
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H Typical Application

Battery Pack

R1§3309

Rsens: Over-current detector input pin

As a result of adopting external resistance R3, RSENS type IC can

detect more precise excess charge/discharge current than conventional

solution which is using FET's on-resistance. FET's on-resistance is

unstable depending on the condition such as gate voltage, temperature,

and FET part nu

mber.

Excess current threshold of R5610/R5611 are +3 mV accuracy.
(Detection voltage = 15 mV)

R5610L [ R6612L | I YT
R5486K R5494L REG11L B3 R5441Z R5443Z R5445Z [ R5448Z ] [ R5449Z ]
RsENs RsENs RsENs RsENS RsENS RsENs RsENs RsENs RSENS
40 3.0 3.0 2.0 35 25 5.0 3.0 5.0
0.1 0.5 05 0.2 0.04 0.04 0.04 0.04 0.04
Overcharge (OVP)
411045, 411045, 421047, 421047, 421046, 4210 4.6, 42t04.6, 421046, 421046,
120 120 120 120 10" 10" 10" 10" 10"
1 1 1 1 1 1 1,2,30r4 1,20r4 1,2,30r4
Latch Auto Release Auto Release LG Latch Latch Latch Latch Latch
Release
Overdischarge (UVP)
2.1t0 3.0, 2.1t0 3.0, 2.11t0 3.0, 211032, 2.0t0 3.4, 2.0to0 3.4, 2.0t0 3.4, 2.0t0 3.4, 2.0t0 3.4,
+35 +35 55 +35 +2.0% +2.0% +2.0% +35 +35
20 128 64 20,32,64 or 128 160r320r128 16,32 or 128 16,32 or 128 16,32 or 128 16,32 or 128
Latch Auto Release Auto Release Ll Latch Latch Latch Latch Latch
Auto Release
Excess Discharge Current
VD3-1: 0.015t0 0.046, Vp3-1:0.0070 t0 0.0300,
+8% or 3.1, 0.030t0 0.048, | 0.015t0 0.043, |Vp3-2 0.0111t00.080, 0015t00.150, | 0.015t00.150, | 0.015t00.150, | 0.010to0 0.080, | 0.012 to 0.150,
Vb3-2: 0.03 t0 0.080, +15% +3 VD3-1: £1 13, 210%o0rt5 | £3,£10% orx5| £3,£10% or £5 2, +5% or £3 2, 5% or £3
+8% or £3.1 VD3-2: £2
1Vp3-1: 3, 4s or 5s tVp3-1:12,512, 3.5, 8,16,32, 128, | g 45 35 |32, 128, 256, 512 | 16, 32, 128, 256, | 32, 128, 256, 512
tVpa2: 12 . 406 LIS Al 128 or 512 or 1s 512 or 1024 or 1024
: tVD3-2: 12 or 16 1s or 3s
Excess Charge Current

-0.060 to -0.015,

-0.035 to -0.020,

-0.043t0-0.017,

-0.0300 to -0.0070,

0.150t0 -0.015,

-0.150 to -0.015,

-0.150 to -0.015,

-0.010 to -0.080,

-0.012 to -0.150,

+15% or £3 +15% 13 +1 +4,+20% or 8 +4,120%, +8 | +4,+20% or +8 12, +5% or £3 12, +5% or £3
16 9 8.5 9or17 8 8 8 8,16 8
Short Protection
0.15t00.3 VpeT3x3orVoeTax4| 0.050 to 0.200 0.030 to 0.200 0.040t00.280 | 0.040to 0.300 | 0.040 to 0.200 0.025 to 0.125 0.032 to 0.200
250 200 280 280 280 280 280 280 280
Prohibited Selectable Acceptable Selectable Selectable Selectable Prohibited Selectable Prohibited
Lz éifegﬁi/g:tem VD3 is a two-step Sr&l\egrgult\nge, Shipping Mode,
A y .| detection. (selectable) Temperature RsENs High-side, ! RSENS High-side,
Low-resistance RSENS is L . R P ion Function: T Temperature T
Excess discharging available. ow-.resmtance SENS | Protection Function: emperaturel Protection emperaturel
- : is available. External NTC Protection Function: el Protection Function:
e Sl Excess discharge detects high External NTC detects LT External NTC
detection of VD3. current is detectable with ; ; External NTC )
. current is detectable | temperature of high temperature of h detects high
high accuracy. . ) ) detects high
R5611: with Reset with high accuracy. | charge/discharge. charge/discharge. temperature of temperature of
=i R5613: with Reset per: charge/discharge.
Function charge/discharge.
R5610L: R5612L:
DFN1816-6 DFN1814-6C
DFN(PLP)1414-6 | DFN1814-6C WLCSP-8-P2 | WLCSP-6-P7 WLCSP-8-P4 WLCSP-8-P9 WLCSP-8-P8
R5611L: R5613L:
DFN1616-8 DFN1616-8B

! Topt=0°C to 50°C, Considering of variation in parameters. \WWe compensate for these characteristics related to temperature by laser-trimming, however,
this specifications is guaranteed by design.
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Li-ion Battery Protection ICs

2-Cell Li-ion Battery Protection ICs

REDC's 2-cell Li-ion/polymer battery protection ICs have a high accuracy. Especially R5462 Series have a high accuracy over-charge detection of £+10 mV in a
temperature range from 0°C to 50°C.

Product Name R5460x R5461K R5462K R5463K R5464K R5466K
Supply Current (pA) | Typ. 40 400r50 40 4.0 500r6.0 50
Standby Current (pA) [ Max. 0.10r20 0.1 0.10r2.0 0.1 0.1 0.1

Overcharge (OVP)

411045 360t0 4.35 361045 401043
Detector Threshold Range (V) or 107! ! 3.651t04.32, 3.6510 4.32, +10°" ! +20 !
Detector Threshold Accuracy (mV) 3.51t04.0, 15+ 10" +20 15+ 25

125
Output Delay Time (s) I Typ. 1 1 1 1 1 1
Protection Circuit Type Auto Release Auto Release Auto Release Auto Release Auto Release Auto Release
Overdischarge (UVP)
Detector Threshold Range (V) 2.0t03.0, 2.0t0 3.0, 20t03.2, 20t03.2, 2.0t0 3.0, 2.0t03.0,
Detector Threshold Accuracy (%) 2.5 25 +1 +1 2.5 2.5
Output Delay Time (ms) I Typ. 128 128 128 128 128 128
Protection Circuit Type| _ » %" Latch A Latch Latch Latch
Excess Discharge Current
0.05 t0 0.20,
Detector Threshold Range (V) 0.05 to 0.20, 0.05to 0.24, 0.05 to 0.20, igro 0.05to 0.24, 0.05 to 0.24,
Detector Threshold Accuracy (mV) 15 +15 +10 0.20 t0 0.40, 15 15
+10%
Output Delay Time (ms) | Typ. 12 120r24 12 12 12 or 16 16
Excess Charge Current
Detector Threshold Range (V) -0.1,-02,-04 -0.22t0-0.1, -0.2t0-0.1, -0.2t0-0.1, -0.22t0-0.1, -0.22t0-0.1,
Detector Threshold Accuracy (mV) +30, £30, +40 +30 +20 +20 +20 +20
Output Delay Time (ms) I Typ. 8 8 8 8 8 8
Short Protection

Detector Threshold (V)| Typ. 110r05 1 1 1 1 1
Output Delay Time (us) | Typ. 300 300 300 300 300 300
0V Charge Acceptable Selectable Selectable Prohibited Selectable Acceptable
Other Features with Alarm Function High Precision with Alarm Function with Alarm Function
Package DF"fS(g'fz);f’gO's DFN(PLP)2527-10 | DFN(PLP)1820-68 | DFN(PLP)1820-6B | DFN(PLP)2527-10 | DFN(PLP)2527-10

! Topt=0°C to 50°C, Considering of variation in parameters. We compensate for these characteristics related to temperature by laser-trimming, however, this
specifications is guaranteed by design.

H Typical Application

Battery Pack

R1

@ l=

R2 330 Q

C2mm 0.1 uF

Dout  Cout

R6 <510 ka

TiN: External thermistor connection pin.
Rin: External resistor connection pin.
Ps: P-channel source pin for over-charge alarm output*
* Alarm output pin (Aour) is a P-channel open drain output.

In the R5464K, the source of Aout is Ps pin, not Vop pin. Therefore, the

to Charger

Alarm Output

B Alarm Function

Alarm detect voltage
at normal temperature

Alarm detect voltage
at high temperature

Voltage
F

Alarm On

VALmL

at normal temperature Alarm On
at high temperature
VAIMHE - === === - — - - — -
Alarm Off
a
g L
45°C Temperature

When 1-cell voltage or 2-cell voltage exceeds the alarm threshold voltage
(VALML), an alarm signal will be present at the Aout pin. If the detection
temperature of thermistor exceeds 45°C, the alarm detect voltage threshold
changes to VALMH. (The detection temperature can be changed.)

Products with alarm output controlled by an external thermistor: R5461,

R5464, R5466

external pull-down resistor, R6 does not have an impact on the drop out
between a plus terminal of a battery pack and a Vop pin.
Thus, R6 value range is wide enough to choose.

* Products built-in the Alarm output pin (Aout): R5461, R5464, R5466
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Multi-Cell Li-ion Battery Protection ICs

REDC's multi-cell Li-ion/polymer ICs battery protection have several advanced features such as Cell Balance Function, Cascade Connection and Breaking Wire Detection.

Product Name R5432V Q R5433V © R5436T R5650T © [ R5B57T ] [ RS651T ]
Supply Current (MA) | Tvp. 12.0 6.0 12.0 12.0 9.0 15
Standby Current (pA) | Tvp. — — 6.0 5.0 0.1 6.0

Overcharge (OVP)
Detector Threshold Range (V) 3.6to45, 36t045, 36t045, 36t045, 3.6t04.6, 36t045,
Detector Threshold Accuracy (mV) +25 25 +25 +25 +20 25
Output Delay Time (s)] Typ. 1 1 1 1 1,20r4 1
Protection Circuit Type Auto Release Auto Release Auto Release Auto Release Auto Release Auto Release
Overdischarge (UVP)
Detector Threshold Range (V) 2.0t0 3.0, 2.0t0 3.0, 20t03.2, 20t03.2, 2.0t0 3.0, 20t03.2,
Detector Threshold Accuracy (%) 2.5 2.5 2.5 +50mV +2 +50mV
Output Delay Time (s)] Typ. Settable by C11 Settable by Ct1 Settable by C11 Settable by Ct1 128ms, 512ms or 1 Settable by C11
Protection Circuit Type Auto Release Auto Release Latch or Auto Rel Auto Rel Auto Rell Latch or Auto Rell
Excess Discharge Current
VD31 0.1;;(?.3, VD3-1: 0.031%0.05, VD3-1:0.01 to 0.03,
. . 13,
s by VD3-1: 0.05 10 0.25, e 0.3510 0.15,
Detector Threshold Range (V) = 20 . - +10%
Detector Threshold Accuracy (mV) R - VD3-2:  3xVD3-1, LR Il vl - VD3-2:0.03 to 0.08,
+70 +50 0.06 to 0.10, +8
BD:  0250r0.30, - 125, 009 ;0’0 45
5 0.10 to 0.30, ’ +100/' ’
(VD3-22VD3-1+ 0.1V) +12.5% =
tVpa-1; Settable by Ct2 _ tVDz-1: Settable by Ct2 | tVD3-1: Settable by Ct2 _ tVD3a-1: Settable by Ct2
Output DS S )| TYP- tVD3-2: tVD3-1x1/100 or 1/6 tVD3-2: tVD3-1x1/100 or 1/6 | tVD3-2: Settable by Ct3 tVD3-2: Settable by C12
Excess Charge Current
-0.015 to -0.025, -0.008 to -0.03,
15 13
Detector Threshold Range (V) | -0.05,-0.1,-0.2,-0.4 -0.05,-0.1,-0.2 ' '
— -0.030 to -0.050, — -0.035 to -0.090
Detector Threshold Accuracy (mV) +30, £30, £30, £40 +30, £30, £30 £20%. +10%,
or disable or disable
Output Delay Time (ms) | Typ. 8 — 8 Ax: 256 or Bx: 8 — 512, 1024, 2560
Short Protection
BA: 1.0
Detector Threshold (V) | Typ. BB/BC: 0.75 — 025t01.0 0.1t00.6 — 0.1t00.7
BD: VD3-2x1.67
Output Delay Time (us) | Typ. 300 — 330 500 — 330
0V charge Selectable Acceptable Acceptable Selectable Acceptable | Prohibited(1.1/1.3V)
Number of Cells 3 to 5-cells™ 3 to 5-cells 3 to 5-cells™ 3 to 5-cells 3 to 5-cells 3 to 5-cells
) . " . Built-in Breaking Wire Detection
" Over-charge/-discharge is Built-in Cell Balance Function, ] A—
Builtin CeIIV Balance controlled by sending a signal to| Buittin Breaking Wire Detection”, Tgmperature Protection N . Tempgrgture Protection
Function, ’ ; . |Function: Extemal NTC, Charge/| Builtin Breaking| Function: External NTC,
OtherE e Built-in Breaking Wire e WL DO I L L e el ok Over/Under Temperature Wire Detection Charge Over/Under
) Signal Output Type, External NTC, Charge/Discharge | ~ ' !
Detection . ; q Discharge Over Temperature Temperature, Discharge Over
Built-in Breaking Wire Detection Over Temperature Temperature
Package SSOP-24 SSOP-16 TSSOP-28 TSSOP-20 TSSOP-10 TSSOP-24
! Cascadable for 6-cell or more cells protection. *?> The breaking wire detection function can be selected.
B Typical Application Battery Pack Enlarged Figure Battery Pack
’ RVDD%
i
T vc1 VDD
2?:;_ crLon vss Rca1

crice
SELS

ves

ceoi

SELS

e
colr

ceis

sEnst

e e enf

CrimcE EEc:

Reene

H Cell Balance Operation

Vol
Over-charge
threshold

Cell balance
threshold

Cell balance
released threshold

cell
Veltase

Cliarge

cell
Veltase

Cell

Veltase

cell
Veltage

cell
Veltase

Time

ON
Cell1 J—Oﬁ——— {CB1]"H"
T Bypass Current -LCvc1 R5432V
Rvc2 T o

® When a cell voltage is lower than the cell balance threshold, a cell is charged.

© When a cell voltage becomes higher than the cell balance threshold, CB1 pin becomes "H" and
N-channel transistor turns on, and then the cell balance operation starts. Then a bypass current
flows to the direction of a arrow and a charge current becomes suppressed by the bypass current.

® When a cell votage reaches to the over-charge threshold, cell charging stops after the output delay time.

® If charging to a cell stops, the cell balance operation continues until a cell voltage
becomes lower than the cell balance released threshold. The bypass current continues to

flow decreasing the cell voltage.

® When a cell voltage reaches to the cell balance released voltage, CB1 pin becomes "L"
and N-channel transistor turns off, and then cell balance operation stops.

H Breaking Wire Detection

In case of using a battery pack in electric power tools
exposed to heavy vibrations, there is a risk that the
protection circuit fails due to a breaking wire condition
between battery cells and protection circuit board.

The Breaking Wire Detection Circuit checks the connection
between the cell and the IC at the specified cycle. When an
abnormality is detected, it is judged a breaking wire. R5432
prohibits charge and R5436 prohibits charge and discharge.

B Cascade Connection

Multi cell Li-ion/polymer battery protection ICs can protect
over 6 cells by cascade connection.

Imaginary Figure
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Li-ion Battery Protection ICs
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Li-ion Battery Second Protection ICs

REDC's Li-ion/polymer battery second protection ICs support over-charge voltage protection only. These are suitable from 1-cell to 5-cell battery packs.

Product Name RS434DO | RS438x | Rosol g R5439K © R5458L R5640G © R5641L ©
4.0: VCELLn=4.15V (n=1, 2,3, 4)
Supply Current (MA) Typ. 30 30 0.85 25 VeELn=3 AV (n=1, 2. 3. 4) 15 25 28
Standby Current (MA) Max. — 0.1 0.1 0.2 0.5 0.2 0.2
Overcharge (OVP)
Detector Threshold Range (V) 36t046, | 4.10t0 4.55, 4.10to 4.60, 4.20 t0 4.60, 4.00t0 4.70, 29t0 4.6 41t046
Detector Threshold Accuracy (mV) +25 +20 +20 +20 +20 +16 +16
Output Delay Time (s) I Typ. 15 2,40r6 2,40r6 15,2, 40r6 2 2,4,6,100r16 2,40r6
Cout Output "H" Voltage (V) | Typ. 3.7 4.7 47 4.7 VDD 47 4.7
Shutdown1
detector threshold:
3.8,
Shutdown Detector Threshold (V) | Typ. — 35 35 Shutdown2 — 21,250r3.7 250r3.7
detector threshold:
231028
Number of Cells 2 to 5-cells 2 to 3-cells 1 to 3-cells 2 to 4-cells 1-cell 2 to 5-cells 2 to 4-cells
Voltage Requlator Function: Cascadable for Temperature
Other Features ge reg ' 6-cell or more cells | Protection Function:
29Vto 3.7V A
protection. External PTC
DFN1814-6C,
DFN(PLP)1616-6B | The pin-layout of
Package SON-8 TSOT-236  |R5437L and that of DFN(PLP)2020-8 DFN1814-6C MSOP-8 DFN2020-8C
R5438L is different.

H Typical Application

Battery Pack
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Cascading the R5640G of 2 or more is adaptable to the battery
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pack of 6 or more cells and results in a reduction of external parts.
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el TN Wl Li-ion Battery Protection ICs Never Perish?

"Adopting an IC in your battery?" A battery manufacturer asked us to
develop a new IC for battery protection. It was in 1991, when Ni-Cd
batteries had been widely used. Ni-MH batteries appeared on the market
in the same period of time when Li-ion batteries had their
market debut. The concept of "battery pack" was not common
thing in that time, so | did not have a clear image of batteries
which include an IC........ Read More >
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Analog Front End SELECTION GUIDE 2020

Analog Front-End ICs

Analog Front-ends R5601T @ [ R5602L ] B R5602 Block Diagram
Supply Current (UA) Tvp. 36 150
Low Supply Current Mode (uA)| Tvp. 6.5 - I_I_I'I"Ll_l ®
Standby Current (MA) | Max. 2.0 1.0 o]
Voltage Monitoring Accuracy (mV) | Input-referred Voltage Error: 9 +30"
. 0
Current Monitoring Gain Accuracy H ﬁé 1gfig;2 2.5:1%
AA: 10£1.0% ety

Current Monitoring Gain Accuracy L AC: 5+6 é% 20+1%
External Reference Voltage (V) 3.0000+0.0035 -
Voltage Regulator Output Voltage (V) 3.3x1.0% 3.4£5% 1l
Voltage Regulator Output Current (mA) 30 10 o
Communication 12C 12C/SPI with/without CRC8 Logic
ADC — 12bit ADC
Number of Cells 3 to 5-cells 4to 7-cells

Monitoring Speed: less than hict)

1ms / 1monitor

Wakeup Function Charge, Over Discharge,
Other Features Short-circuit Current Detection | Short-current
Internal Cell balance Switch | High Side FET Control

Die Temp./External 2NTC [
monitoring :
Overcurrent Ditection: Over

Built-in Open Wire Detection =

Switch S
Built-in Cell Balance Switch

Cell Connection Sequence

Free

Package TSSOP-16 QFN0505-32C

! This value is the accuracy including the error of ADC and Vref., and it is at -20 to 85°C.

®000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000_
&

Enhancing "Safety and Security”
with REDC Li-ion Battery Protection ICs

What are the points and merits of making Li-ion battery protection ICs highly accurate?
What are the features and advantages of each protection?

What is "Bits of Knowledge"?

Features and Benefits are here.
-+https://www.n-redc.co.jp/en/products/lithium-ion-battery-protection/introduction/

PaLl\‘, 5 e
; Ly
{lnformc tion
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1. Industry-Leading Characteristics 2. various Protections Available 3. Appropriate for Smaller & Lighter Products

High Accuracy & Externally Settable Ultra-Small &

Low Current Consumption Protections Extremely-Thin Packages
Our ICs achieve highly accurate We have a wide lineup of battery protection ICs that R5499Z adopts a WL-CSP (Body: 1.10 mm
and low-supply-current include various protections such as Short Current x 0.83 mm, Pitch: 0.40 mm). The world's
characteristics by CMOS analog Protection, Temperature Protection, Alarm Function, smallest and thinnest class packages can
technology. Small and highly Open-Wire Detection, and so on. These protections reduce not only the mounting area but also
accurate protection ICs will make are externally settable, which enables IC to be the size and weight of portable devices and
your products safer than ever. highly flexible and meets various customer needs. battery packs.

\ AN g =g
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- Power Management ICs / Battery Management ICs

—T

For more details, please refer to the Package Information on the REDC web site.
- : Products Newly Released -: Products in Development : Halogen Free 4 : Conditions are based on JEDEC STD.
WLCSP Package

Power Dissipation (mW)
Dimensions (mm) Standard Condition Quantity/
Pin | symbal PAoRAGE Halogen | Actual Bottom High Wattage Condition | Taping ul::ell Y
Y g Free Size View Thickness Sold Direction (pcs)
Body |Mount Area|Includingthe| Pitch |2 °€"| Timax=125°C |Tjmax=150°C"'
Ball ¢
Solder Ball
4|z wLcsP-4-P2 |l . 0.79x0.79[0.79x0.79| 0.48 | 05 | 0.16 530 662 TR | 5,000
4l 2 WLCSP-4-P5 |l . 0.69x0.69|0.69x069| 048 | 04 | 0.16 278 348 TR | 5,000
4 | z WLCSP-4-P7 |l . 0.69x0.69|0.69x069| 036 | 04 | 0.16 278 TR | 5000
4 | z WLCSP-4-P8 Wil . 0.64x0.64(064x064| 036 |035| 02 |340to5204 TR | 5,000
0.0 X=0.433
5 | z WLCSP-5-P1 || = 1346x098 | 1346:098| 056 |'\_*°| 025 550 & 6906 | E2 | 5000
6 | z WLCSP-6-P2 || = © % |120x087(129x087| 048 | 05 | 0.16 650 E2 | 5,000
0 0 O X=0.4
6 | z WLCSP-6-P4 || = G oo |110x083[110x083| 048 |y | 0.16 E2 | 5,000
6 | z WLCSP-6-P6  |Wild)| = 1.28x0.881.28x0.88| 064 | 0.4 | 0.26 |590t0910 @ 740 | E2 | 5000
: 500 X=0.4
6 | z WLCSP6-P7 |G| = 125%0.84|125x0.84| 036 |yooa| 0.16 540 @ 6806 | E2 | 5000
6 | z WLCSP-6-P8 || = \g 99 |128x088|1.28x088| 036 | 0.4 | 023 |520to880 @ 650 | E2 | 5000
Q00
8] 2 wLcsp-8-P1 |G| = 145x1.48|1.45x1.48| 036 | 0.4 | 0245 [840to11404| 10504 | TR | 5000
8 | 2 WLCSP-8-P2 ("HIF ] - bee ° |151x092|151x092| 0.36 YX:OO;B 0.16 800 ¢ E2 | 5,000
. CR X=0.40
8 || 2 WLCSP-8-P4 || = 150x1.08 | 1.50x1.08| 0.36 [y 50| 016 670 8306 | E2 | 5000
8 | z wLCSP-8-P8 IIH/F | 150x1.08|1.50x1.08| 034 | 0.4 | 0.16 E2 | 5000
8 | z WLCSP-8-P9  JIH/F | I 155x0.92 | 1.55x092| 036 | 0.4 | 0.16 E2 | 5000
9 | z WLCSP-9-P1  |Wil#y| = ooo [127x127(127x127| 064 | 04 | 026 1190 & E2 | 5,000
9 | z wLcsP-9-P2 || = | |1.45x1.48|1.45x1.48| 036 | 0.4 | 0.245 [800to 1090 #|1000~13704 | TR | 5000
1l z WLCSP-11-P2  |iliy| m 2 ool |237x1.47(237x147| 078 | 05 | 0.16 1000 E2 | 4,000
12| 2 WLCSP-12-P1 |l m S985| |1.97x1.47(1.97x1.47| 0.81 04 | 026 |720to 760 @ 900 ¢ E2 | 4,000
[e]ele}
12 (|| 2 WLCSP-12-P2 |l = 855 |1288¢18281288+1828| 064 | 0.4 | 027 760 & TL | 5,000
12|] 2 WLCSP-12-P3 || = 168x1.28|1.68x128| 065 | 0.4 | 026 1000 & E2 | 4,000
5| 2 | OCEEED (B = 2.88x1.682.88x168| 036 | 05 | 025 1190 & 14804 | E2
16 | 2z WLCSP-16-P1  |(Gl:| = g8 [1.95x1.95/195x195| 064 | 04 | 026 1400 @ E2 | 5,000
2|z WLCSP20P1 || = g83%| |2305x1.70|2305x1.70| 054 | 04 |0265| 14004 E2 | 5,000
2|z WLCSP-20-P2 || m 83058 |2315x1.71|2315x1.71| 036 | 0.4 [0245| 1450 E2 | 5000
0|z | OCSEEE |G = §3355| |2315%1.71|2315x1.71| 036 | 0.4 |0245| 12109 15208 | E2 | 5000
DFN(PLP) Package
Power Dissipation (mW)
Dimensions (mm) Standard Condition . | Quantity/
Pin | Symbol Package Hdogen|  Actual | Bottom High Wattage Condition Taping | ool
Free Size View Thck Direction (pes)
Body | MountArea (ma’)‘f;s Pitch | Tjmax=125°C | Tjmax=150°C""
4 | K | DFNPLP0808-4 |Wali| = o @ 08x08 | 08x08 | 04 | 048 286 350 TR | 10,000
4 | K | DFNPELP)1010-4 |Wllas| = o : : 10x10 | 10x1.0 | 06 | 065 | 510to 8004 | 640to10006| TR | 10,000
RN
4 | K | DFNPELP)1010-4B |l = = 10x10 | 10x1.0 | 06 | 065 800 & 1000 & TR | 10,000
4 | K | DFNPELP)1010-4F |Wullih| = = 10x10 | 10x10 |04 | 05 300 TR | 10,000
4 | K | DFNPELP)1612-4 |(lad| m = ] 12x16 | 12x16 | 06 | 06 1810 & 270 ¢ TR | 5000
4 | K | DFNPELP)1612-4B |Wilias| m = 12x16 | 12x16 | 04 | 06 1810 & 270 ¢ TR | 5000
4 | K | DFNPLP)1612-4D |Willd| = = 12x16 | 12x16 | 06| 05 830 ¢ 1040 & TR | 5000
37 4 | K | DFNPELP2114-4B || W @ E 14x21 | 14x21 | 06 | 065 714 TR | 5000




SELECTION GUIDE 2020

Power Dissipation (mW)
Haloen | Actual Bottom Dimensions (mm) Standard Condition Tavin Quantity/
Pin | Symbol Package g ; . High Wattage Condition aing Reel
Free Size View Tidk Direction (pcs)
Body | MountArea (,'v°|a’)‘f)ss Pitch | Tjmax=125°C | Tjmax=150°C""
6 | K | DFNPLP)1212-6 w om | g | 12x12 | 12x12 |04 | 04 450 & 570 ¢ TR | 5000
6 | K | DFNPLP)1212-6F |Wil| = = 0 12x12 | 12x12 |04 | 04 666 & TR | 5,000
6 K DFN(PLP)1216-6F |Walli| = m 1.6x1.2 1.6x1.2 04 | 05 385 E2 5,000
6 K DFN(PLP)1216-6G |Willss| =™ &\ [EEE] 1.6x1.2 1.6x1.2 04 | 06 714 & E2 5,000
6 K DFN(PLP)1414-6 |Wsllys| ®m m EZ’EE 1.4x1.4 1.4x1.4 04 | 05 600 ¢ 750 ¢ TR 5,000
6 K DFN(PLP)1616-6 |iula| ® @ 1.6x1.6 1.6x1.6 06 | 05 1810 & 2270 ¢ TR 5,000
6 K DFN(PLP)1616-6B |Qslmy| W & - 1.6x1.6 1.6x1.6 06 | 05 1610 & 2010 ¢ TR 5,000
6 K DFN(PLP)1616-6D |Wallzy| W = i 1.6x1.6 1.6x1.6 06 | 05 1530 & 1920 & TR 5,000
6 K DFN(PLP)1820-6 |Wzlse| W R 1.8x2.0 1.8x2.0 06 | 05 2200 ¢ 2700 ¢ TR 5,000
6 K DFN(PLP)1820-6B |ysise| W £ E} 1.8x2.0 1.8x2.0 06 | 055 2200 ¢ 2700 ¢ TR 5,000
6 K DFN(PLP)2514-6 |Walae| B O 1.4x2.5 1.4x2.5 06 | 05 2500 ¢ 3200 ¢ TR 5,000
8 K DFN(PLP)2020-8 |Wels| W o= 2.0x2.0 2.0x2.0 06 | 05 1800 to 22004 | 2300 to 2700 & TR 5,000
8 K DFN(PLP)2020-8B || W & 2.0x2.0 2.0x2.0 06 | 05 1050 & 1350 ¢ TR 5,000
10 K DFN(PLP)2527-10 |uslse| I 2.7x2.5 2.7x2.5 06 | 05 2500 to 2800 ¢ | 3200 to 3500 & TR 5,000
12 K DFN(PLP)2730-12 H 3.0x2.7 3.0x2.7 06 | 05 3100 @ 3900 ¢ TR 5,000
DFN Package
Power Dissipation (mW)
Haloaen | Actual Bottom Dimensions (mm) Standard Condition Tavin Quantity/
Pin | Symbol Package g ; High Wattage Condition ks Reel
Free Size View Thek Direction (pes)
Body | MountArea (,'v°|a’)‘f)ss Pitch | Tjmax=125°C | Tjmax=150°C"
4 L DFN1010-4 a a m 1.0x1.0 1.0x1.0 04 | 065 510 to 1000 & 640 to 1250 @ TR 10,000
5 L DFN1212-5 G| = : : 1.2x1.2 1.2x1.2 04 | 08 560 ¢ 700 @ TR 5,000
6 L DFN1212-6 G| = = % 1.2x1.2 1.2x1.2 04| 04 850 to 1500 & 1050t0 1900¢ | TR 5,000
6 L DFN1414-6B G = = I : 1.4x1.4 1.4x1.4 06 | 05 TR 5,000
6 L DFN1616-6 [H/F 1 ] ﬁ 1.6x1.6 1.6x1.6 04 | 05 2400 ¢ 3000 ¢ TR 5,000
6 L DFN1616-6B W = = ﬁ 1.6x1.6 1.6x1.6 04 | 05 2400 ¢ 3000 ¢ TR 5,000
6 L DFN1816-6 Wiy ® 1 E:] 1.6x1.8 1.6x1.8 04 | 05 TR 5,000
6 L DFN1814-6 Wiy B m 1.4x1.8 1.4x1.8 04 | 05 TR 5,000
6 L DFN1814-6B G & n E] 1.4x1.8 1.4x18 04 | 05 TR 5,000
6 L DFN1814-6C Gy 8 N [:J 1.4x1.8 1.4x1.8 04 | 05 360 ¢ 460 & TR 5,000
8 | L DFN1216-8 || = = 16x12 | 16x12 | 04 | 04 1700 & 2200 ¢ E2 | 5000
8 L DFN1616-8 CH/F T | 1.6x1.6 1.6x1.6 06 | 04 1160 & 1450 & TR 5,000
8 L BENEEES G v = 1.6x1.6 1.6x1.6 04| 04 1160 & 1450 & TR 5,000
8 L DFN2020-8C [H/F T = [:*:1 2.0x2.0 2.0x2.0 06 | 05 1400 & 1700 & TR 3,000
12 L DFN3030-12 G3 B L [ J 3.0x3.0 3.0x3.0 08 | 05 3400 ¢ 4300 ¢ TR 3,000
12 L DFN3030-12B CHFEIN W] j 3.0x3.0 3.0x3.0 08 | 05 TR 3,000
14 L DFN2735-14 HF )N . | 3.5%x2.7 35x2.7 06 | 05 4100 @ 5200 ¢ E2 5,000
SC Package
Power Dissipation (mW) i
. Halogen . Top Dimensions (mm) Standard Condition Taping Quantity/
Pin | Symbol Package Free Actual Size Ot Ultra High Wattage Condition Direction (Rizl)
Body Mount Area (Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
4 Q SC-82AB - Ej 2.0x1.25 2.0x2.1 09 1.3 380 470 TR 3,000
5 Q SC-88A [ HIF ] L m 2.0x1.25 2.0x2.1 09 | 065 380 475 TR 3,000
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- Power Management ICs / Battery Management ICs
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SOT Package
Power Dissipation (mW) .
: Halogen - To| Dimensions (mm) Standard Condition Taoing | Quantity/
Pin |Symbol| Pack g Actual S P N | Reel
ol it ECKadE Free CILNIZE View Ultra High Wattage Condition Direction ( 22)
Body Mount Area (Thickness| Pitch Tjmax=125°C Tjmax=150°C*"' -
SOT-23-3 , £
3 | N (sCs9n) | Wil - 29x16 29x28 | 11| 095 420 TR | 3,000
0 n
5 | N fSOCT_?fi)’ LHIF ] - ]| 29x16 | 29x28 | 11| 095 660 830 & TR | 3,000
6 | N S(g(T:'_ﬁ')G [HIF - I ) | 290x16 | 29%x28 | 11| 095 | 660to892 830 @ TR | 3,000
6 | N | sor2zew |Wild - I ) | 29x18 | 29%x28 | 11| 095 430 TR | 3,000
6 | N | TSOT-23-6 |Willd (] @ 2.9x16 29x28 |085| 095 460 TR | 3,000
3 | H (SS%T?ZE; Wl mmEa m 45x25 | 45x40 | 15| 15 900 T | 1,000
5 | H SOT-89-5 B8] o] | 45%x25 | 45x435 | 15| 15 2600 ¢ 3200 T 1,000
SON Package
Power Dissipation (mW) Quantity/
. Halogen ) Top Dimensions (mm) Standard Condition Taping
Pin | Symbol Package Free Actual Size View Ultra High Wattage Condition Direction (Rzzl)
Body Mount Area |Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
3 | D | SON1408-3 - - 1.4x0.8 14x12 | 06| 0.45 250 TR | 9,000
6 | D | SON1612-6 - » 1.6%1.2 16x16 |062| 05 500 TR | 4,000
6 | D SON-6 [ I | 1.6%2.6 16x30 |0.852 05 500 625 TR | 3,000
6 | D HSON-6 L Il =] 2.9%2.8 29x30 |092| 095 3000 ¢ 3700 ¢ TR | 3,000
8 | D SON-8 | 2.9%2.8 29x30 |092| 065 480 TR | 3,000
10 | D SON-10 [ I | 2.9x2.8 29x30 |09%| 05 480 TR | 3,000
SOP/TO Package
Power Dissipation (mW) i
. Halogen . Top Dimensions (mm) Standard Condition Taping Quantity/
Pin |Symbol| Package Free Actual Size View Ultra High Wattage Condition Direanen (Rzil)
Body Mount Area |Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
8 | G ssor-8G  |Wld [ ] 2.9%2.8 29x40 | 1.1 | 065 380 475 TR | 3,000
8 | G MSOP-8 Wl [ ] 3.0x3.0 30x49 |085| 065 960 & 1200 & E2 | 3,000
16 | V ssor-16 |l - 5.1x4.4 51x6.4 | 1.15| 065 685 E2 | 2,000
24 |V SSOP-24 |l - || 79%56 79x76 |1.15| 065 770 E2 | 3,000
6 | s Hsor-6J |Walal [ ] ﬂj 502x39 | 5.02x60 | 1.5 | 3.81 2700 & 3400 E2 | 1,000
8 | s HSOP-8E | Walis - tJ 5.2x4.4 52x62 |1.45| 127 2900 @ 3600 & E2 | 1,000
18 | s Hsor-18 | WalE “ u 5.2%4.4 52x62 |1.45| 05 3100 & 3900 ¢ E2 | 1,000
10 | T | GESSEDD |l . . 29x2.8 29x40 |[0.75| 050 E2 2,000
16 | T | Tssop-16 |Wild . . 5.0x%4.4 50x64 | 09 | 065 850 & E2 | 2500
20 | T | TSSOP-20 |l - - 6.5%4.4 6.5x64 | 0.9 | 065 1380 ¢ 1730 & E2 | 3,000
u |7 =z e TN 78x44 | 78x64 |08 | 065
28 | T | Tssor-28 |Wild -w . 9.7x44 | 9.7x64 [127| 065 1250 & E2 | 3,000
= 1900 2350
5 | J | TO-2525-P1 | — M m ‘E 6.54x6.04 | 654x9.68 |2.29 | 1.27 e 1800 T | 3,000
5 | J | TO-252-5-P2 |Wala H u 6.6%6.1 6.6x9.9 | 23 | 127 3300 & 4800 & T1 | 3,000
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QFN/HQFN Package

Power Dissipation (mW) i
i Halogen : Bottom Dimensions (mm) Standard Condition g Quantity/
Pin | Symbol Package Free Actual Size Vi High Wattage Con dition Direction (R(e;l)
Body MountArea (Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
10 | L |QFN014018-10 |l U EE 18x1.4 | 18x14 |047| 04 6259 780 @ E2 | 5,000
oo
20 | D | oFnosos20 || B LE [ )i | 40x40 | 40x40 |07 | 05 TR | 2,000
24 | k | ornvosos2s || IES | | 40xa0 | 40x0 |075| 05 o o E2 | 1,000
24 | L |aFnosos248 (il R | 1| 40x40 | 40x40 |0757| 05 3400 @ 4300 & E2 | 1,000
32 | k |ornereosn2|@l| KD 40x40 | 40x40 |062| 0.4 1657000 1883600 E2 | 2,000
22 | L |arnososazs |G| [ER 50%50 | 50x50 [0.85%| 0.5 2300 ¢ 2900 & E2 | 1,000
2| |aue s B 50%50 | 5.0%50 |082| 05 2300 ¢ 2900 ¢
28 | L |HQFN0808-28 |Willd . D 80x30 | 8.8x88 |095| 08 4600 & 5800 & TR | 2,000
3 IR QFN0310-68 JHIF] . e 10090 | 10.0x9.0 |4.72| 05
wed

! Timax = 150°C does not apply to all products. *? A maximum value.
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What must be taken
into account to lay
out PCB?

,..

>

\Where is the information
on the recommended
landing patterns?

Support your design
FAQ : Package

taken care of when
mounting your ICs?

What is junction
temperature?

\What measures are you
taking for Pb-free and
halogen-free?

\What is thermal
resistance?

What do the squared
values or characters
in the outline drawings
of packages mean?

How can |
calculate the power
dissipation of an
LDO regulator?

Ricoh Electronic Devices
offers a rich package lineup
meeting various needs of
customers.

Scan the QR code!

\

\What do the characters
on the surface of a
package represent?

How should the tab on
the bottom surface of
DFN (PLP) packages
be connected?

Full lineup including
small packages and high heat dissipation packages

B e

Analog IC Flat lead

Mounting
Technology

Gull-Wing

Small Package
DFN(PLP)OB0S-4
0.8 mm 2 0.8 men, = 0.4 smm

World's smallest

Compatible with r(?'fm‘;

automotive applications
Wettable Flank Package

>
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Mixed Signal ICs / Digital ICs

Real Time Clock (RTC)

Q : Products available in PRODUCT LONGEVITY PROGRAM

4-wire Serial Interface (SPI Bus)

Time Keeping [ . . . Back-up ]
Time Keeping Perodic Battery | Clock | 0SC VD with
Ph'“;‘:":‘:‘ Package °¥” Bt Voltage F:r:i;’i‘gn Interupt | 32kHz Clock Output| Checker | Adust| Hal Svﬁfc‘;f;“’ler Delay th:":'es
YP- (V) Function (V) Function | Sensing |~~~ ..~ | Function
(HA) Circuit
RI043x O QFN023023-16 | 0 45 | Typ. 06610550 | 2 Sets, 05sto |Nch Open Drain Ouput, | 46013 | v | v N N
Tssop1og | at3v | Worst. 1.0t05.5 | W/H/M, H/M | 1Month | Controllable by Command ' '
. Built-in Crystal Unit
0.48, 2 Sets, 0.5sto |Nch Open Drain Output, o
R20458 Q SOP14 at 3V 11510550 WIH/M, H/M | 1Month |Controllable by Command 21013 Y Y N N Eiesq::rr;cy Deviation:
SSOP10 i
RXSC34BA  |--roomrmmemree 0.35, Nch Open Drain Output,
ssop10Gg | at3Vv 2 Sets, 0.5sto |Controllable by Command
: | 1.45t0550 WHM HM | 1Month  fmeemzeeemeemeeeeeee 210r16 Y Y N N
RV5C348B SSOP10G 0.55, ! Nch Open Drain Output,
at 3V Keeping Output Enable

3-wire Serial Interface |

Broduct T'“‘c:'r‘::r':t'“g Time Keeping | . | Perodic Battery | Clock | 0SC B;ﬂi:‘e;"’ VDith | Switch-over/
T Package T Voltage AT Interupt | 32kHz Clock Output| Checker |Adjust| Halt Switch-o)v,ler Delay Detector
YP- (V) Function (V) Function | Sensing| ™"~ .. |Function| Threshold
(pA) Circuit
QFN023023-16 i
R2033x O o 0.45, | Typ.0.661t05.50 2 Sets, 0.5sto |CMOS Ol_nput with 160r13 v v N N
TSSOP10G at 3V Worst. 1.0t0 5.5 | W/H/M, H/M | 1Month [Control Pin
QFN023023-16 1.7V, 2.8V
R2061x Q| 0.4, | Typ.075t05.50 2 Sets, 0.5sto _ 2100r135| v | v v vy |osteesr
SSOP16 at 3V Worst. 1.0t0 5.5 | W/HIM, HIM 1Month 2.4V
} 0.4, Typ. 0.75 t0 5.50 2 Sets, 0.5sto |CMOS Output with -
R2062L R at3V | Worst. 1.0t05.5 | W/H/M, H/M [ 1Month |Level Shifter 2100r1.35) ¥ Y Y Y 2.7V,2.
QFN0202-18 f
R2262x | 0.3, Typ.0.6t0 5.5 2 Sets, 0.5sto |CMOS Qulput with 135 v v v2 v 27V
TSSOP10G at3V | Worst. 09t05.5 | W/H/M, H/M | 1Month |Level Shifter
SSOP10 0.35 2 Sets 0.5sto |CMOS Output with
e atav | 14919530 Tyuium HM | iMonth [Control Pin 216 | Y 1Y N N
2-wire Serial Interface (I°C Bus)
TimeKeeping| . . . Back-up " Others
Time Keeping Perodic Battery | Clock | 0SC VD with —————————
PL:‘::’:t Package C.tll_;r;nt Voltage F:r:i;?;n Interupt |32kHz Clock Output| Checker |Adjust| Halt Swslta:I:e?\,ler Delay Svg:i:;?:rerl
(HA) (V) Function (V) Function | Sensing Gt Function Threshold
QFN023023-16 i
R2023x Q| 0.45, | Typ.0.66t05.50 2 Sets, 0.5sto |CMOS oylput with 160r13 | Y v N N
TSSOP10G at3v | Worst. 1.0t05.5 | WH/M, H/M| 1Month |control pin
SOP14 . Built-in crystal unit.
D117 S v e — s 115t0550 2SS | O-SStoRy (MO o pu Wit h R | R Rertva] | RN W N N |Frequency Deviation
SON22 at 3V W/H/M, H/M| 1Month |control pin - 045ppm
(AFNC23023-16 2set | 05sto v 22V
R2051x ©|SSoP16 0.4, Typ.0.75t05.50 | W/H/M, H/M| 1Month |CMOS gulput with 2100r135| Y v Y 2.4V,2.8V, 40V
""""""""""" at 3V Worst1.0t0 5.5 _Reglst_e_ronly_ keglsterohly_ level shifter e e
[ No INTR pin | No INTR pin B el
e QFND18018-12| 932 | Typ 0.6t05.5 2Sets, | 0.5sto |CMOS output with e (I . N |ECO mode s set
TSSOP10G at3V | Worst. 09t05.5 |W/H/M, H/M| 1Month |control pin ’ by ECO Pin.
YPEN QFND18018-12 | 939 | Typ 061055 2Sets, | 0.5sto |CMOS output with e (I . N |[ECOMode s set
TSSOP10G at3v | Worst.09t05.5 | W/H/M, H/M| 1Month |control pin ’ by a Register.
Nch open drain output
RSSC372AO SSOP8 05, | 13t°60 ______ 2 Sets, 0.5sto |(Controllable by command) _ v v N N 32768Hz/32000Hz
RS5C372B at 3V 1.45106.00 W/H/Mx2 1Month |CMOS output Crystal is Selectable
(Controllable by command)
0.35, 2 Sets, 0.5sto |CMOS output with
RV5C386A SSOP10G at 3V 1.45t0550 WIH/M. /M| 1Month |control pin 21o0r16 | Y Y N N
0.35, 2 Sets, 0.5sto |Nch open drain output
el | e atav | 14910530 Tyyim M| 1Month |(Controliable by commang)| 21018 | Y | Y | N N

! For secondary battery or capacitor *? For secondary battery or capacitor, built-in VR for charger * Time keeping current can be reduced in ECO mode.
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L'l:?_fe':?epmg The consumption current which operates only clock and calendar without accessing CPU.
Time Keeping The voltage which operates only clock and calendar without accessing CPU.
Voltage The operating voltage to access CPU is specified in the other specification.

Alarm Function

The function which outputs the interrupt signal at the setting time.

Periodic Interrupt
Function

The interrupt function which outputs at constant period such as every second, every minute, every hour and every month.
It is useful when indicating clock and calendar by using the RTC clock data.

32 kHz Clock Output

It is possible to output same clocks of crystal frequency which is used in RTC. There are four types of selectable outputs such
as Open drain controllable by pin, Open drain keeping output enable, CMOS controllable by pin, and CMOS with level shifter. It is
suitable for CPU sub-clock.

Clock Adjustment
Circuit

The circuit which adjusts time gain or loss by the software. It is useful to compensate the crystal frequency deviation.

OSC Halt
Sensing Circuit

The circuit which records past oscillation halt to internal register.
It can be used to judge the validity of internal data in such events as power-on.

Battery Checker

It records them as Flag when detecting voltage threshold of backup battery.
It is useful as checker of the output voltage for backup battery.

32768 Hz/32000 Hz
Crystal Selectable

RTC generally use 32768 Hz crystal oscillator. But RS5C372A/B can select 32000 Hz crystal oscillator as well as 32768 Hz
crystal oscillator. 32KOUT pin outputs 32000 Hz clock pulses when 32000 Hz crystal oscillator is used.

Battery Backup
Switch-over Function

R2051x, R2061x, R2062L, R2262x, incorporate the automatic switch-over circuit which can switch between a main power supply
and a backup battery. Primary battery, secondary battery, electric double layered capacitor or aluminum electrolytic capacitor are
selectable as backup battery in R2051x, R2061x. Secondary battery, electric double layered capacitor or aluminum electrolytic
capacitor are selectable as backup battery in R2062L and R2262x. R2262x includes VR for charger.

Frequency Deviation
(05 ppm)

R2025S/D and R2045S incorporates 32768 Hz crystal unit. The oscillation frequency is adjusted to high precision (05 ppm: at 25°C).
The deviation corresponds to +13 seconds per month.
By using the clock adjustment circuit, time deviation also can be calibrated to 3 or 6 or 915 ppm.

ECO Mode

In the case that equivalent series resistance of crystal oscillator is low, (approximately equal or less than 45 kQ) time keeping
current can be reduced, if ECO mode is active. There are a register setting type such as R2223x and a pin setting type such as

R2221x and in the setting ECO mode.

SR -
4-Wire (SPI Bus) 53(?3?83)(" - R2045S
R2262x
3-Wire 53(?333\* R2061x -
R2062L
R2221x
R2223x
2-Wire (I°C Bus) R2023x R2051x R2025x
RS5C372x
RV5C386A
RV5C387A

Functional Map

4-wire (SPI Bus

2-wire (I°C Bus

Compatible
Software
Almost Software Compatible Compatible
\ Pin Compatible o
Rx5C338A J 7| R2033x ]—)[ R2061x J
[ R2062L ] |- R2262x |
(Builtin backup switch-over circuit)
Almost Software Compatible (Standard)
~———————— Pin Compatible
RS5C372x - » RV5C386A | F »| R2023x | » R2221x || R2223x |
Almost Software
Compatible RV5C387A Software MY e——
Compatible [ R2051x

_—{ R2o000 Series )}

Almost Software Compatible '

| Pin Compatible e
>+ R2043x
| R2045S

R2200 Series ).

[ Rx5C348x |

Almost Software

Almost Software
Compatible

i

R2025x




Mixed Signal ICs / Digital ICs

RTC Application Note

Merits of Using a Real Time Clock

1. Low Power Consumption

Clock functions often have a backup power circuit, so
they can continue to keep time while the primary source
of power is off or unavailable. Although keeping time can
be done without an RTC, using RTC has benefits of
reducing the size and the cost of developing a backup
circuit board since it only requires extremely low
consumption current and very low input voltage.

2. Facilitates a Software Development

RTCs are specifically designed for keeping track of the
current time and calendar. The clock function of RTCs
tracks hours, minutes and seconds. The calendar function
of RTCs tracks year, month, date, day-of-the-week and is
accurate through 2099, with automatic leap year/long
month/short month correction. By integrating RTCs, the
need of developing a complicated software for tracking
time and calendar can be omitted.

3. Facilitates a Oscillation Circuit Design

RTCs have peripheral components for the oscillator circuit
built in, so an oscillator circuit can be easily configured by
only adding a crystal resonator as an external component.
Using RTCs can facilitate a layout design of oscillator
circuit which is susceptible to noises.

1. Key Features of REDC Real Time Clocks

Back-up Time Measurement (R2051S01)
Backup Time
Backup Device Backup Backup
Starting Voltage: 5V Starting Voltage: 3 V

Coin Cell Primary Battery _ 10 Years or more
(CR2032) (Calculated Value)
Electric Double Layered
Capacitor (1 F) 130 Days 116 Days
Electric Double Layered
Capacitor (0.1 F) il (BEPS 2Days
Aluminum Electrolytic .
Capacitor (4700 WF) 20 Hrs 12 Hrs 30 Min
Aluminum Electrolytic .
& e G D) 2 Hrs 1 Hr 15 Min
Aluminum Electrolytic . .
Capacitor (47 pF) 12 Min 7 Min 30 Sec

Oscillator

. 1 32,768 Hz Crystal Oscillator
Circuit

CG
™

CD

1. Oscillation Adjustment

REDC RTCs have an oscillation adjustment
from =189 ppm to +189 ppm or —-63 ppm to +63 ppm.

The crystal oscillator used in REDC RTCs provides 32,644
to 32,892 pulses per 20 seconds or 60 seconds while a
normal crystal oscillator provides exactly 32,768 pulses per
second.

Tuning fork crystal provides highly stable natural
oscillation frequency; however, environmental changes of
temperature, humidity, pressure, vibration or a
capacitance formed on a substrate can change the
resonant frequency of a crystal oscillator.

When performing a capacitor matching evaluation using
a PCB for mass production, those influences need to be
considered. REDC RTCs have a programmable time
register to adjust a timekeeping glitch without the need of
additional capacitors, which makes the capacitor
matching evaluation easier.

A tuning fork crystal is usually cut such that its frequency
over temperature is a parabolic curve centered around
25°C. REDC's oscillation adjustment circuit have an
external temperature sensor to compensate this
deviation.

32,768 pulses
per second

32,768 pulses

. 32,644 to 32,892
per second

i pulses per second |

REDC RTCs perform this oscillation adjustment every 20 or 60 seconds.
Notes: R2025x/R2045S performs oscillation adjustment evey 20 seconds.

A f/f0 (ppm)
t (°C)
Uncompensated /
Crystal Drift
A f/f0 (ppm)

t (°C)

REDC RTCs
Compensated
Crystal Drift
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2. Key Features of REDC Real Time Clocks

1. Clock Data Validation

4-Wire (SPI Bus): R2043x
3-Wire: R2033x/R2061x/R2062L/R2262x
2-Wire (I°C Bus): R2023x/R2051x/R2221x/R2223x

These RTCs provide a power-on reset function, an oscillation halt sensing function and a supply voltage monitoring function.
These functions can be applied to judge a clock data validity.

* Power-on Reset Function
Power-on reset circuit is configured to reset a control register and store the status as a flag after initial power on from 0 V
without backup battery.

¢ Oscillation Halt Sensing Function
Oscillation halt sensing circuit is equipped with internal registers configured to record any past oscillation halt as a flag.

* Supply Voltage Monitoring Function
Supply voltage monitoring circuit is configured to record a drop in supply voltage below supply voltage monitoring thresholds.

2. Battery Backup Switch-over Circuit

3-Wire: R2061x/R2062L/R2262x
2-Wire (I°C Bus): R2051x

These RTCs have a backup battery switch-over circuit which detects power failures and automatically switches to the battery supply when a
power failure occurs. They are also equipped with two or three power supply pins so there is no need of adding a diode.

l B?(up Switch-over Circuit Main Power Supply

Secondary
ey
sl el 7
Large Capacitance : SW2 SW1 &

Capacitor : ] «—
—{vss}ro7o—4—orop{vec] _L
Primary :

Battery =l il L LR .
RTC Serial i Microcontroller
Block Interface i
[ VSS I |

Notes: R2062L does not have the SW2 switch or the VSB pin. R2262x has the SVWW2 switch and the BAT pin instead of the VSB pin.
The SW2 switch is constantly turned on unless it is turned off by a register setting.

3. High-precision Real Time Clock Module

4-Wire (SPI Bus): R2045S
2-Wire (I°C Bus): R2025x

These RTCs have a built-in crystal oscillator that is adjusted to 0+5 ppm at 25°C at the time of factory shipping. This means +13 seconds per
month at 25°C.

LS
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RTC Package Information SELECTION GuIDE 2020

: Halogen-free

) Halogen . Top View/ Dimensions (mm) Taping ;
Pin |Symbol Package Free Actual Size Bottom View| Body Size |Mount Area Thickness| Pitch | Direction Quantity/Reel [ Product Name
8 s SSOP8 (HIF | '8 35%x4.4 | 35x6.4 | 115 | 065 E2 2,000 il
H 5x4. 5x6. . ! 000 [
RS5C372B
10| s SSOP10 CHIF | B 35x4.4 | 35%6.4 | 115 | 05 E2 2,000 g
§iipl OX4, .IX0. . . A0 L0 O e
RS5C348A
RV5C338A
10| v SSOP10G [ ] L ] 29x2.8 | 2.9x40 | 11 0.5 E2 2,000
RV5C387A
R2023T
R2033T
n R2043T
0] T TSSOP10G | Wilad [ 29x2.8 | 29x40 | 075 | 05 E2 2,000 R2051T
R2221T
R2223T
R2262T
ooy R2221L
12 | L | QFNo18018-12 m=n J0F 1.8x1.8 | 1.8x1.8 | 043" | 04 E2 3,000 | [Hmmeremrn
e R2223L
R2023L
16 | L |QFN023023-16 | wis | W U ()7 | 23x23 | 2.3x23 | 043" | 04 E2 3,000
R2062L
—
18 | L | QFN0D202-18 m o 10 20%x2.0 | 2.0x20 | 043" | 0.4 E2 3,000 R2262L
SOP14 : R2025S
14 1S | o Moduley | o 101x5.0 | 101x7.4 | 31 | 127 E2 1,000 s
16 | s SSOP16 : ] 5.0x4.4 | 50x6.4 | 115 | 065 E2 2,000 Al
[ HIF ] .0x4. .0x6. . z 000 |
R2061S
SON22
2 | D | @rc Modue) | G = 61x47 | 61x50 | 13 | 05 E2 1,000 R2025D

' A maximum value.

Lead (Pb) Free/Halogen Free Information

RICOH Electronic Devices is committed to reduce the environmental loading materials in electrical devices in order to
contribute to protection of human health and the environment. RICOH Electronic Devices has been providing RoHS
compliant products since April 1, 2006 and Halogen-free & Antimony-free products since April 1, 2012.

Definition of Halogen-free According to "IEC 61249-2-21" Standard
- 900 ppm of chlorine or

- 900 ppm of bromine or

- a combined total of 1,500 ppm of chlorine and bromine

Definition of Antimony-free
- 1,000 ppm of antimony trioxide

R PR T p—

The performance and reliability of the Ricoh's halogen-free products are comparable to conventional products. Please
contact our sales representatives for details.

B R R e,
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LD Driver ICS SELECTION GUIDE 2020

- : Products Newly Released ([ZI[3 : Halogen Free © : Products available in PRODUCT LONGEVITY PROGRAM

LD Driver ICs

This LD driver IC achieves highly accurate printing. Itis offered in a cathode type or an anode type. It provides a small package solution.

Supply Max. LED Current Drive Current Setting (mA)
Operating | Min. Pulse i Package | Halogen
Product Name LD CH Voltage Frequency Width Threshold LED Operating (Unit:mm) Free Other
(V) (MHz) (ns) Current | Current | Current
RNSC713 Cathode | 2CH | 5.0 400 125 50 50 70 %ExNBOgotEb“g) HIF E’,‘:gel‘;‘l’l i
3 Include APC
RNSC711  ©|Cathode | 2CH | 330r50 | 200 25 — — | e oy | € | (utomatic Power
— Control), LVDS (Low
RNSC716  ©| Anode | 1CH | 330r50 | 200 25 — — 80 (Egg?fﬁ% HIF ;z':]aaﬁff?r'meg;g

LD Driver ICs for Display

REDC provides LD drivers for display by using MFP / LP driver technology.
This LD driver IC for display contributes to high image quality and space saving.

Maximum Risina/Falli Maximum Operating
Ising/Falling Current
Product Name | CH SapeialianegQuinuliRataRar Time (mA) Protection Circuit Pa(_:lfage Halogen
(V) 1 Channel (ns) (Unit:mm) Free
(Mdots/sec) LD1 LD2/3/4
LD Qver Current Detection
o LD Pin Short Circuit Detection| QFN0808-56
L RNS5C752 IRy Lo il UL LGl 400 1pp) Current Error Detection | (8.0x8.0, t=0.8) | i
Thermal Shutdown

RN5C752 TYPICAL APPLICATIONS

Vce éTVccSZ’:e_

PDL_PDI| PDI_PDI_ VeelD
Vd & & V4
MCU
sPl_|ep  PDI-4
5C752
' PC1-4 —™™
D150 4 pi19:0) —
o “fveik
ontroller POEN S5
LD1-4

Key Specifications Applications
RGGB 4 Channel Current Output (Sink) HUD
High Gradation Output by 10-Bit Color DAC Pico Projector
20-Bit Parallel Input Video I/F, 200 MHz
10-Bit Parallel Input Video I/F, 225 MHz
10-V LD Pin Corresponding to High Forward Voltage (VF) LD
APC Function
Pulse-Off Function

L T}

Dimming Function
QFN0808-56 package with \Wettable Flank
Operating Temperature Range : 0°C to 70°C

A R R
sesssnes

R T T R R Y

©00000000000000000000000000000000000000000000000000000000000000000000000000°
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USB Power Delivery Controller IC SELECTION GuIDE 2020

: Halogen-free

The USB PD controller ICs can meet the USB Type-C Connector and the USB Power Delivery Standards.

Our ICs for USB PD include oscillators, high-voltage LDO regulators, detections/protections against overvoltage, overcurrent and thermal
abnormality, etc., and therefore enable constructing USB power delivery systems with a few external components.

Thanks to the logic circuits for electric negotiation of USB power delivery, our devices can efficiently supply and receive power meeting the
USB Power Delivery Standards in a stand-alone state withoutan MCU.

A Operating
Product %tuapriglt, Power | Data | Protection V?/l;lst;nzut I:i:(/zoll:;ne VBUS | Temperature Package Halogen ®her
Name Role | Role Circuit g P 9€| Controls| Range (Unit:mm) Free
(hA) (v) V) o)
Supports Dead
DRP | DRD [VBUS OVP/OCP Nch.FET | -20to 70 °
RN5U700 28 |Source | DFP | CCPINOVP | 451024 | Upto2d [-osriococccroemromeosoe GFN0404-24P12 | gurg)  Battery operation,
(Deep-Sleep) Sink | UFP OTP Pch.FET 201085 (4.0x4.0, t=0.75) I°C Interface: Up to
Switch IC 1MHz (FM+)
RN5U700
Typical Application of Control IC Supporting USB Type-C and USB PD
T Portable Audio . Applications
Wi-Fi Audio DAC ‘ ip! Digital Camera, Audio Player,
Bluetooth Amp ) : Smart Speaker, Smart Projector,
Y . Electronic instrument, OA,
1-Seg LCbC LCD * Cleaner, Desk Lamp, Fan,
q Processor - USB HDD, POS, etc.
¢ DDIXRX USB PHY Memory IF Memory
L
(& B
w o
CC1/CC2
& E = Card IF Card Slot
Zh e |
N Comunication
0l Voltage| |Power Path
=] & Monitor Control
VBUS
Power Delivery ® i Charger Memory
o B

7
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LDO Linear Regulators /
Voltage Tracker

R1100---- =12
R1114
R1116
R1121
R1122
R1130----
R1131----
R1141 ----
R1150
R1154
R1155
R1160
R1161 ----
R1163----
R1170----
R1171
R1172
R1173
R1180
R1190----
R1191 ----
R1500----
R1501
R1510
R1511
R1513
R1514---
R1515
R1516
R1517
R1518
R1524
R1525
R1526---
R1540
R1560
R1561
R5112
R5116 -
R5117 ---
R5324----
R5326
RHSRE ................................ 12

RP170 ............................. 7’ 14 R1276 .............................. 9’ 19 RN5T5610 ....................... 10 30
A o + RNSTEB12 ----vvvrrrreeeeeeaannns 30

Li-ion Battery Protection lcs /
Analog Front End

Voltage Detectors (Reset ICs) /
Watchdog Timers /
Reset Timer ICs

RS5C372A:---

RS5C372B.---

RV5C3488B----

RV5C386A-----------

RVS5C387A:----------

RX5C338A - ovvvvviiiannns

RX5C348A - ---coveeenannnnnn.
Power Management LD Driver ICs
Multi-channel ICs RNSCTA3 -+t i b E AR 46
RN5T566 RNSCT AT e cereerrerreneeneeneeneennes 46
RNS5T567 RINS G Bl oips e g -frsithome Jrsrssote 46
RNS5T568 RNSCT52 =+ srmamsrt teiremsmssts a7
Emgglg USB Power Delivery

ControllerICs
RC5T619 -
ROBTEAGK < veeererereaneaieas 30 RNBUTOO - vververrermemrnenenenenens 47



Non-Promotion/ Limited/ Discontinued Products

® Non-Promotion Products: These products will be discontinued in the future. New adoption is not recommended.

W | imited Products: These products are already discontinued. Providing only for the customer under present adoption with stock.

W Discontinued Products: These products are already discontinued.

The lists below do not include some of our old products. The alternative products are not fully compatible with the non-promotion/ limited/ discontinued products. THé function

of alternative products are similar to these products, but the electrical characteristics and the pin-layout may differ.

Alternative Product

Category P&‘;ﬁ:’: L Sub Category Package Status Tengl:;tlon Dsif?f:er:g nstp::c‘a’;?e Package Stﬁ%%zc::i?g Package
LDO Regulators RN5RG External transisitor type [SOT-23-5 Discontinued | Already
R1110N Low supply current type |SOT-23-5 Discontinued | Already
R1112N High-performance type [SOT-23-5 Discontinued | Already
[RAU1E High-performance type [WWLCSP-4-P1 Limited R1122N SOT-23-5 RP112N SOT-23-5
R1115Z Standard type WLCSP-4-P4 Discontinued | Already
R1118K X X DFN(PLP)1612-4B | X
With ECO function Discontinued | Already
R1118N SOT-23-5
R1120N Standard type SOT-23-5 Discontinued | Already
R1124N Standard type SOT-23-5 Discontinued | Already
R1126N With ECO function SOT-23-5 Discontinued | Already
R1130D Standard type HSON-6 Discontinued | Already
R1131Dxx2 Standard type HSON-6 Discontinued | Already
R1140Q Standard type SC-82AB Discontinued | Already
R1151N Extertr;?)g:?[:)sisitor SOT-23-6 Discontinued | Already
R1152N External transisitor type |SOT-23-5 Discontinued | Already
R1160D With ECO function |SON-6 Discontinued | Already
R1161Dxx1 i SON-6 § .
————————————— With ECO function --------------------------| Djscontinued | Already
R1161Dxx2 HSON-6
R1162D X i SON1612-6 i X
"""""""""" With ECO function |~~~ - |Discontinued| Already
R1162N SOT-23-5
R1163K With ECO function |DFN(PLP)1616-6 | Non-promotion Rigese S = =
R1182K i DFN(PLP)1616-6 i X
————————————— With ECO function ~-—-----------—-—---| Discontinued | Already
R1182N SOT-23-5
R11832 Low supply current type VW\LCSP-4-P2 Discontinued | Already
R1500J Standard type TO-252-5-P2 Discontinued | Already
RP103Qxx2 Standard type SC-88A Discontinued | Already
RP104Q Low supply current type |SC-82AB Discontinued | Already
RP105Q Ultra low voltage SC-88A Discontinued | Already
RP106N Standard type SOT-23-5 Non-promotion | Already
RP107N Standard type SOT-23-5 Discontinued | Already
RP113Q Standard type SC-88A Discontinued | Already
RP170Q Standard type SC-88A Discontinued | Already
RP131K DFN(PLP)1820-6
RP131L Standard type DFN1616-6B Non-promotion sm g;‘g Sggﬁ_géi o =
RP131J TO-252-5-P2
RP173Q Low supply current type |SC-88A Non-promotion gg];gﬁ g5¥}§;2)101 o4 B B
RP200Z 5 . WLCSP-4-P5 Limited 2021/3 |RP200K DEN(PLP)1212-6
RP200Q With ECOfunction | o | Discontinued | Already |RP200N SOT235 - -
RP201Z WLCSP-4-P5 Limited 2021/3
RP201N With ECO function  |SOT-23-5 X X RP201K DFN(PLP)1212-6 = =
e SEamA Discontinued | Already
LDO.ReguIators: R5320D SON-8 . .
Multiple Output REa06 3ch. SS0P.8C Discontinued | Already
R5321D 2ch. SON-8 Discontinued | Already
R5322N 2ch. SOT-23-6W Discontinued | Already
R5323Z2 WLCSP-6-P1
R5323N 777777 2ch. SOT—23—6 7777777777777 Discontinued | Already
R5323K DFN(PLP)1820-6
R5324D 3ch. SON-8 Discontinued | Already
R5325K ~_|DFEN(PLP)1820-6 i .
2ch., With ECO function |- - =" =~ Discontinued | Already
R5325N SOT-23-6
R5326Z ~ |[WLCSP-6-P1 i .
———————————— 2ch., With ECO function|--------------------------| Discontinued | Already
R5326N SOT-23-6
R5328K 2ch., With ECO function |DFN(PLP)2020-8 Limited = = = =
RP151K 2ch.+VD DFN(PLP)2020-8 |Discontinued| Already
RP153L 2ch. DFN1216-8 Discontinued | Already
Reset ICs (VD) R3111E Normal type T0O-92 Discontinued | Already
R3112Qxx2 (E)‘(’t‘gtrg ;:ec'zg ;‘él’gﬁ'?}f‘p o)|SC-88A Discontinued | Already
R3113D Normal type SON1408-3 Discontinued | Already
R3115Z (E>\</t\2tr2 :Iec'gg;gi’;gﬁi‘t’y"pe) \WLCSP-4-P2 Discontinued| Already
R3131N (lx‘t’gggf'cgjmgﬂ';’ge) SOT-23-3 Discontinued| Already
R3133Q (lwgrhngf';m{gﬁ';’;e) SC-82AB Discontinued| Already
221 2:2 (wgrr:]gﬂ%{.&igfttwe) EZI:IB(:ALP)‘] 2128 Discontinued | Already
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Alternative Product

Category P;I:(::::t Sub Category Package Status Tem[l)lar}zhon Same Spec with Succeeding
Different Package Package Product Package
Watchdog Timers, |R5102V WDT with Dual output VR |[SSOP-10 Discontinued | Already
Satchiics R5521V For pay on-demand |SSOP-16 Discontinued | Already
R5522V For pay on-demand |SSOP-20 Discontinued | Already
R5531V For PCMCIA 1slot SSOP-16 Discontinued | Already
R5532V For PCMCIA 2slot SSOP-28 Discontinued | Already
R5534V For PCMCIA 2slot SSOP-20 Discontinued | Already
R5535V For Express Card SSOP-20 Discontinued | Already
DCDC Converters  |RN5RYxx1/202 Step-up Discontinued | Already
Ri2007 For PMOLED and | Discontinued | Aready [r1200L SENETeE - B
R1200K general step-up use Non-promotion R1200N SOT23-6
R1201L i . . .
----------------- For white LED backlight Discontinued | Already
R1201N
R1202LxxxD [DFN1616-6B
R1218K | For white LED backlight [DFN(PLP)1820-6 Limited | 2021/3 |[R1218N SOT23-6 R Pyl Bﬁﬁ(ﬁ,ﬁ;ﬁ -
R1204NxxxA/D| TS OF23-6
R1221N St(‘in"i;jdd‘;;"c (;’I‘{gg Q;D SOT23-6W Discontinued | Already
R1230D Step-down (Low voltage)|SON-8 Discontinued | Already
R1234D Step-down (Low voltage)|SON-8 Discontinued | Already
R1250V Charge pump inverting |TSOP-8 Discontinued | Already
R1283Z2 Step-up/Inverting WLCSP-11-P2 Discontinued | Already
R1285L Step-up/Inverting DFN2730-12 Discontinued | Already
RESOOZ | Stepdown  [WLCSP-6:P2  |Discontinued | Already \Rpsook  IDFN(PLP)1820-6 [RES0AC  [BiNTedoen o
RP500L (Low voltage) DFN1616-6 Non-promotion RPS00N SOT23-6W RP504N SOT23-5
RP503Z (I_So‘v‘f,"v‘gl‘l’i‘f’g"e) WLCSP-6-P2 Discontinued | Already
Li-ion/ Polymer R5400D For 1cell battery SON1612-6 Discontinued | Already
Battery Protection R5401K _ _
R5401N ------ For 1cell battery -| Discontinued | Already
R5403K For 1cell battery DFN(PLP)1820-6 |Discontinued | Already
R5404K For 1cell battery DFN(PLP)1616-6 |Discontinued | Already
R5406K For 1cell battery DFN(PLP)1616-6B | Discontinued | Already
. For 1cell battery DFN(PLF)1820 68 Discontinued | Already
R5407N SOT23-5
R5408L DFN1414-6
R5408K ------ For 1cell battery DFN(PLP)1616—6 Non-promotion | Already
R5408D SON1612:6
R5409K For 1cell battery DFN(PLP)2114-4 |Discontinued | Already
R5421N For 1cell battery SOT23-6 Discontinued | Already
R5425N For 1cell battery SOT-23-6 Discontinued | Already
LA For 1cell battery  [oom O EEERicIl = = R5405N SOT23-6
R5426N SOT23-6 Discontinued | Already
R5429K DFN(PLP)1820-6
R5429D ------ For 1cell battery SON—G ----------------- Discontinued | Already
R5420N sOT236
R5431V For Multi-cell battery [SSOP-16 Discontinued | Already
R5450N For 1cell battery SOT23-5 Discontinued | Already
R5451K For 1cell battery DFN(PLP)1616-6B | Discontinued | Already
R5454K For 1cell battery DFN(PLP)1820-6B | Discontinued | Already
R5455K For 1cell battery DFN(PLP)2114-4 |Discontinued | Already
R5456K For 1cell battery DFN(PLP)1616-6 |Discontinued | Already
R5470K DFN(PLP)2114-4B | . i
----------------- For 1cell battery cooo—co- | Discontinued | Already
R5471K DFN(PLP)1616-6B
Egjgf ------ For 1cell battery %—-- Limited | 2021/3 - - AErE DER(FLENA146
R5475N For 1cell battery SOT23-5 Discontinued | Already
R5476K For 1cell battery DFN(PLP)1616-6B | Discontinued | Already
Multi Power Supply |R5210D ; . . HSON-6 ) )
----------------- For optical disk drive  |-:------------------------| Discontinued | Already
R5210N SOT23-6W
R5212D For optical disk drive [HSON-6 Discontinued | Already
R5220D For general use SON-6 Discontinued | Already
R5310L For mobile phone LQFP0505-32 Discontinued | Already
R5312L For mobile phone LQFP0505-32 Discontinued | Already
R5314D For mobile phone QFN0404-20 Discontinued | Already
R5315B Wireless Modules for M2M |CSP0605-49 Limited Already
R5510H For optical disk drive [SOT89-5 Limited = = RP901K DFN(PLP)2527-10
R5511D SON-6
R551 1N ------ For optical disk drive S Discontinued | Already
R5511H SOT89.5
RP902K For optical disk drive |QFN0404-20 Discontinued | Already
Real Time Clocks [|R2045D 4-wire Serial Interface |SON22 Limited R2045S SOP14 = =
R2033L QFN023023-16
R2033T TSSOP10G
RS5C313 3-wire Serial Interface |SSOP8 Non-promotion — — R2061L QFN023023-16
R2061S SSOP16
R2062L QFN023023-16
RS5C316A/B | 3-wire Serial Interface |SSOP8 Non-promotion = = = =




1. The products and the product specifications described in this catalog 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.

2. The materials in this catalog may not be copied or otherwise reproduced in whole or in part without prior written consent of
Ricoh.

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

4. The technical information described in this catalog 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.

5. The products listed in this catalog are intended and designed for use as general electronic components in standard
applications (office equipment, telecommunication 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.

6. 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 to 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,
firecontainment 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 catalog.

. The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and
characteristics in the evaluation stage.

9. WLCSP products should be used in light shielded environments. The light exposure can influence functions and
characteristics ofthe products under operation or storage.

10. There can be variation in the marking when different AO | (Automated Optical Inspection) equipment is used. In the case of

recognizing the marking characteristic with AO|, please contact Ricoh sales or our distributor before attempting to use AO|.

11. Please contact Ricoh sales representatives should you have any questions or comments concerning the products or the

technical information.

-~

o

ROHS Ricoh is committed to reducing the environmental loading materials in electrical devices
@ Compliant with a view to contributing to the protection of human heaith and the environment.

=2 Ricoh has been providing RoHS compliant products since April 1, 2006 and Halogen-free products since
H°|°96n Free April 1, 2012.

MACNICA

Phone: +49-841-88198-102, sales.europe@macnica.com WWW.Mmachnica.eu

RICOH

imagine. change.

RICOH ELECTRONIC DEVICES CO., LTD.

Official website
https:/Awww.n-redc.co.jp/en/

Contact us
https:/Awww.n-redc.co.jp/en/buy/

EG-007-200331
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