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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.
N
Trustworthiness
Technology * High Input Voltage
e Ultra Small

* High Wattage
* Lead & Halogen Free

¢ Protection Circuits

¢ Accumulation of the
Know-How

* High Quality Control

High Reliability

* High Accuracy
¢ Large Output Current

* Low Supply Circuit
* High Efficiency
* High Accuracy

Definition of Marks

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

@ : Products Newly Released
@ : Products in Development
slls : Halogen-free

without any change in pin positioning.
LICIENT : Automatic Shift to ECO Mode

: Manual Shift to ECO Mode

FIATEN : Manual/Automatic Shift to ECO Mode
: Seamless Shift to ECO Mode

LIEEN - Thermal Shutdown Circuit

(1SEN : Constant Slope Circuit

LB : Reverse Current Protection Circuit
SELSSIERY : Soft-start Circuit

: Inrush Current Limit Circuit

()[4} : Overvoltage Lockout Circuit

AR

)Y/l : Undervoltage Lockout Circuit

2/ : Overvoltage Protection Circuit

: Shutdown Function

: Auto-discharge Function

: Anti-ringing Switch

WZES - Internal or External Phase Compensation

: Succeeding Products, The performance is improved

¢ H o

: Automotive Products Available
: High Temperature Products Available

: Automotive Products Only

¢ : JEDEC-Compliant

 Sequencing
[ Maxduty [
[ LED Adjust
 Single-Wire B
[ Diode R
[ Synchro R
[ TempCo R
[ Ripple N
[ Load Reg
[ TempChar B
[ Peak N
[ sscG_H
[ PG
[ Tantalum R

Start-up Sequencing Control

Maximum Duty Cycle

High-speed LED Adjustment

Single Wire Interface

Diode Rectification

Synchronous Rectification

Output Voltage Temperature Coefficient
Ripple Rejection, Frequency = 1 kHz
Load Regulation

Temperature Characteristics

Peak Voltage, Application Time = 200 ms or less
Spectrum Diffusion Type Oscillator
Power Good Function

Tantalum Capacitor
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Power Management

High Temperature Products

Overview

REDC offers a wide range of semiconductor devices that are designed for the use in high-temperature environment. We provide high
temperature products for consumer applications with maximum operating temperatures of 105°C and 125°C, and for industrial applications that
have passed both the screening at high temperature and the reliability test with extended hours. For the high temperature products for industrial
applications, "-Y" is added to the end of the product name.

Quality Class T:n'::.r;t::% q 25°?:cree:ilgr:19Temp. Reliability Test Applications Product Name Ex.
Tl —-40°C to 105°C Equipments used under high-temperature
Applications . . [ J ([ ] 2000 Hrs. condltloqs, Equipments accompanied by R1524x-Y
High —40°C 10 125°C self-heating
Temperature ACon_sur_ner -40°C to 105°C PY 1000 Hrs. Portable Equipment, ) R1524x
pplications -40°C to 125°C Power source for home appliances

- : Products Newly Released - : Products in Development

Voltage Regulators

Operating Input | Absolute Output Supply i
Product Temperaturs g:rlril:t Voltage | Max. Outp;;ry o;tage Voltage Ricpout oltagen i), Cuprent Cgagsiigr?:e Other Features Package
Name Range (mA) Range | Ratings (V;J Accuracy (PA) p( 3 9
(°C) v) v) (%) | Typ. | Max. | Condition | Typ. H
lout=20mA [Peak | SOT-89-5
R1515x 40t0105| 50 |4.01036.0| 50.0 | 2.0t012.0 2 020 | 035 [0 9 | 01t010 N
1.2,15,18, _ : £20ppm/°C
RP130x-Y | -4010105| 150 |1.71065| 7.0 | 25283033 | #1 | 032 | 051 |OT 500 38 |47 or more WG : 80dB |9\ an i O
3.4,356,50 ' :VerD
12,1518
RP17IN-Y  |-40t0105| 150 |2.6t010.0| 12.0 | 25,28 3., +1 | 0.400 | 0.600 {j’““fzsg\TA 23 | 1ormore [LESEEN:VerD  1or o5
3.3.3.4,5.0,60 SET=2. _
iUJJEN - 70dB
2510 12.0 2 DFN1616-6
R1154x 4010105| 150 |Max. 240 | 260 | 2515240 | . . 0.20 | 0.40 |lout=20mA | 5 |0.1t02.2 SOT-23-5
ExtAdjustable | ¥20MV SOT-89-5
25t012.0 +2 _ . [ Automatic |
R1155x 4010105 150 3510240) 260 | 5510280, | 5| 0557 177 OuT=ISImAL B |47 or more | iEEEN o
' ’ +50m =9. . -09-
Ext.Adjustable
12,15,18, 25, lout=150mA SON1612-6
RMBOXY  |4010105| 150 | 171060 | 65 | g zon0cy | 42 | 025 | 040 \WTZPOM 1 o ormore SOT.00s
Ris1dx 4010105 | 150 |4.0t036.0| 50.0 Y:Z'g;oﬁgg&-“' £ | 020 | 035 [OUT=20MA | g |4y (M SOT-89-5
RI514xY : 01500 150 60,80,85 | * : 99 \Vser=5.0V : HSOP-6J
9.0,12.0
lout=20mA SOT-89-5
R1516x -40t0 105 | 150 |4.0t036.0| 50.0 18106.2 s | — 060 [0UZONY | 29 | 04t020 DSOPp)
R5112S +vD 18v25v28v30133*34*50 106 =
4010105 | 200 [3.5t042.0| 50.0 |B:161048,D: 291048, | 06 | 17 |lU=200MA | gq 04 o more | MEELE HSOP-8E
R51125-Y +vD Detector Threshold Range VD:£06 VeET=5.0v
Ris2x 4010105 | 500 |351936.0| 50.0 ;?%iéggg £06 | 06 | 1.7 |0UT=200mAl 59 141 or more | EXIEEN ggNTng_);szo-e
Ris2axy | V400125 : B RSl s : 1 \ser=sov | %4 |0 SOT-89-5
- 0,85,9. HSOP-6J
Ri I} : 70dB
RPA70xY | 4010105| 300 [261010.0] 120 | 26,30 35 5| +1 | 0770 | 1185 [10UT=800mAl oo | oo SOT-23-5
: L el : 185 ser=2.8v SOT-89-5
o (LIEEREY : Ver.D
2510120 | +16
; VerAB,C: 2.3 0 12.0, 2 . |lout=300mA| 110+ :
RISI0SED | -40t0105| 300 |351036.0| 50.0 | \RACRI0 R0 o oF 102 | 202 [GIEER0R ) b 68 0rmore| Sy HSOP-8E
Detector Threshold Range
R1511 30109.0
x Y:3.0,33,34,50,| +1 _
-40t0105| 300 |35t036.0| 50.0 | 60,80,8590 | 064 | 10 |/0UT=300mA| 50 |5 g ot more| LIS HSOP-6
VSET=5.0V T0-252-5-P2
R1511x-Y 3010120, | 450y
Ext.Adjustable | ~
Ris13s 53,54,50 our=300mA
-40t0125| 300 |3.5t036.0| 50.0 | oo Ol $0.8 | 032 | 060 |2 SUIMAL 75147 or more | ETHEM : 70dB HSOP-6J
E—— 1210180, VsET=5.0V i
Ext Adjustable :VerD
0.7,1.2,15,1.8, [Toad Reg ERI L
2.5,2.8,3.0,3.3, [ Thermal |
34 louT=500mA [rush | DFNT212:6
RP111x-Y  |-40to105| 500 [1.4t0525| 6.0 | 08 | 023 | 034 S 80 | 1ormore . |SOT-235
071036 VseT=2.8V response accuracy**: SOT-89-5
Ext.Adjustat,)Ie Ty.-75mV/+45mV
(LIEEERE : Ver.D
R1S00H | 4010105| 500 40t0240| 360 | 3010120 | 2 | 0415 | 0480 \200MA1 70 |10 or more | ESGEN SOT-89-5
253334, | 403 :
50,85 | = louT=500mA ExtAdjustable HSOP-6J
R1517x 4010105 | 500 3510360 50.0 | 5\ o0 oy 035 | 062 [T 200M 18 0.1 ormore| i o amn s P2
Ext.Adjustable | ~ : Ver.DIF
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Operating | Input | Absolute Output Supply .
tput Output Voltage 51 Capacitor
Product Temperature | - Voltage | Max. Voltage Dropout Voltage*'(V)  |Current .
Name Range C(trurr‘r;r)nt Range | Ratings R?\??e Accuracy (HA) Cap?cg;mce O e e RGeS
(°C) ) (V) (%) | Typ. | Max. | Condition | Typ. H
| Ripple BRI
(VseT<1.8V)
1A DEN121
RP115x-Y 4010105 | g0 | 1410625 6 0.7t0 4.3 1 | 013 | 0.18 |lout=1A 110 | 1 or more |WEISENY MAITEIN SOT—89-g-8
[ Load Reg Bus7oRIn\
: Typ:430ppm/°C
UEEERE : Ver.D
0.8,1.2,15, : Typ.5mV
18,2530, | 1 ) 7008 |DFN(PLP)1820-6
RP132x-Y 4010105 1A |14t065| 7.0 | .33580 | 052 | 0.72 {/OUT_JZASV 65 | 22t047 agg_ggﬁf
081055 SET=2. or more reh ] -
) ’ +15mV TO-252-5-P2
Ext.Adjustable : Ver.D
lout=1A HSOP-6J
R1501x 4010105, 1A [3.0t024.0| 360 | 3.0t018.0 £2 | 0575 | 0900 |\ | 70 [100rmore 10052 5P
223 3% | 08 ooriA BitAdisable | o o
R1518x 44010 105| 1A [3.5t036.0) 500 | 2222 070 | 1.30 V% 18 |0.1 or more |RLEHEN ;
251012.0, +20mV VseT=5.0V v ) TO-252-5-P2
ExtAdjustable | * : Ver.DIF
0.8,1.2,15,18, “Typ.3mV
2.5,3.0,3.3 louT=3A
RP108J-Y |-40t0105 3A [16t0525 60 | — #1 | 051 | 067 (02U | 350 | 100rmore TO-252-5-P2
0.8t9 4.2, SET=2.
Ext.Adjustable - Ver.DIF

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

2 Fast Mode

** Low Power Mode

“1mA < 250 mA

Voltage Detectors

Operating | Operating | Absolute| Detector Detector Adiustable Output Delay Sunol
Product Temperature | Voltage Max. | Threshold | Threshold |Reset |SENSE Rele;se Outout Time Cun")epn¥" Hysteresis Package
Name Range Range | Ratings Range Accuracy |Signal| Pin Dela Tims Accuracy (uA) ¥ 9
(c) (v) v) (V) (%) y (%) .
R3116x-Y 4010105 | 051060 | 70 | 071050 0.8 L | N | ExtCapacitor +15 0.35 % ggNT(_';i)smm"‘
DFN(PLP)1010-4
R3117x -40to 105 | 1.0t0 6.0 7.0 0.7t05.0 +1.0 L Y — — 0.29 Y SC-88A
SOT-23-5
R3119xxxxA .
R3119xxxxA-Y 1.2t036.0 | 50.0 N Ext.Capacitor -50/+80 DFN(PLP)1820-6
rrrrrrrrrrrrrrrrrrrrrrrrrrrr 40t0105 || 23t012.0 1.5 L4 33 Y
R3119xxxxE 2110602 7.0 v _ _ SOT-23-5
R3119xxxxE-Y ) ) )
R3150NxxxA Detector Detector
L . Output Delay
'R3150NxxxA-Y Threshold Threshold | ~ Ext.Capacitor, | .
R3150NxxxB 1410360 50.0 Range: Accuracy: H N Release Output Tlmgéﬁc‘igacy. 38
_R3150NxxxB-Y | ,n: 105 | | 5.0t0 10.0, R T Delay Time and P 2oy
R3150NxxxE 4010 105 Release Release L Detector Output DeE)Z?;or_S;té)ut Y S0T-23-6
'R3150NxxxE-Y 3610602 7.0 Threshold | Threshold | = v Delay Time are Acczrac . 35
R3150NxxxF 0100 ' Range: Accuracy: H Adjustable _35/+48" :
R3150NxxxF-Y 5.31t011.0 1.5

! Detector Threshold (-VpeT) = 1.5 V, Detection released *? Input Voltage Range of SENSE Pin: 0 V to 36.0 V

Watchdog Timers

® Watchdog Timer with Voltage Detector and Voltage Regulator

Oneratina | Overating | Absolute Voltage Detector Section Watchdog Timer Section | Voltage Regulator Section | Supply
Product Ten’:peratugre \'I)oitageg Max Detector | Detector |Release Delay Time*' |WDT Timeout Period*2 Output | Output Outout Current
Name Range Range | Ratings | Threshold |Threshold (ms) (ms) Inhibit | Voltage | Voltage c“"';m () | Package
°C v v Range | Accuracy | . . Pin Range | Accuracy
(°c) (v) (v) V) () | Min. | Typ.| Max. | Min. | Typ. |Max. v) %) | M) | Typ.
R5110Sxx1A
RS110Sxx1B | 0 ; 16 | 108 | 242 | 200 | 144 | 180 216 || 1 e g5 | 1OPEE
R5110Sxx2C -40t0105|3.5t036.0| 50.0 Bto55| +1.8 9 90 41180 |21.6 v 8t05.0| #15 500 5 HSOPA
R5110Sxx2D** SOP-18
R5111Sxx1A-Y
REMSXKIBYE | 4010105(351036.0| 500 | 16 s | 194 | 242 | 290 | 14| 180 | 216 |1 154 25 |oorE
R5111Sxx2C.Y | to .5 to 36. . Bto55| +1.8 9 90 4118.0|21.6 v 8t05.0| #15 300 5 HSOP18
R51118xx2D-Y** )

' R5110S/R5111S: Cp = 0.22 yF 2 R5110S/R5111S: Ctw = 0.01 yF  ** 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 with Voltage Detector

Vol D i Watchdog Til i
Operating | Operating | Absolute - ot tage Dettecttor Secl:u:n . IJa;cT .dogtlmer Section gxxzm
Product | Temperature | Voltage | Max. etector etector elease Imeou
Name R';nge Ran:e Ratings | Threshold | Threshold | Delay Time | Period Inhibit (HA) Other Features Package
°c) v) ) Range Accuracy | Accuracy | Accuracy pin T
v) (%) (%) (%) P
R5106N SOT-23-6
RSI07G | 014 105 o008 70 | 151055 | 1.0 116 +33 Y n oo
_R5108G. Stob. ' T o B = 0 SSOP-8G
R5109G 0.91t06.0 11.5 |2 Clock Input Type
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DC/DC Converters

® High Voltage Step-down DC/DC Converters

Operating Absolute Vre Lo
Input Voltage Output Voltage Switching | Output :
Product . Temperature Max. Voltage .| Protection Other
e Version Range Control Range Ratings Range Accuracy Frequency |Current CircuitType|  Features Package
C v |y V) e KH) W
00xA/C/EIG 330: xxxA/B Latch DFN(PLP)2020-8
R1245x | 4010105 | PWM | 45t0300 320 | 0810276 Jggyq| 500:0xCID |y | SOT-23-6W
: : " |Ext.Adjustable| """~ | 1000: xxxE/F ) HSOP-8E
00xB/D/F/H 2400: xxxG/H Fold-back
Fold-back _
001A UM 300 to 2400: Taten
R1270S | 4010105 | PWMNVFM | 3610340 | 36.0 | 08103168, ggy,q| EXtAdustable, |5 | EIST8:  |HsoP-18
e Ext.Adjustable Ext.Synchronizable "
Auto-Switching with PLL Circuit Ext.Adjustable
001B Fold-back
FLG pin
SSCG
R1272S [ S5CC
Forced PWM, 071053 o Aﬁulggg: Lateh
XXXA -40 to 105 z\t/gllgﬂm/’}t/climl\/lg 40t034.0| 36.0 Ext Adjustable 0.64V+1 Ext.Synchronizable External Hi:crup &= HSOP-18
with PLL Circuit Ext.Adjustable
R1272S-Y
SSCG
R1273L [ S5CC
Forced PWM, 071053 o Atdcj)u;t(a)t?lg: Lateh
XXXA -40 to 105 | PWM/VFM | 4.0t0 34.0 | 36.0 et 0.64V41 . o 14 or QFN0505-32B
Auto-Switching ExtAdjustable Eﬁ'iﬁ]ygﬁr%?:izﬁle Hiccup t bl
xt.Adjustable
R1273L-Y
OVP
| SSCG |
R1275S 2000: | PG|
Forced PWM, 331050 Ext.Adjustable, Latch
003x -40to 105 | PWM/VFM | 3.6~34.0 36 Ext Adiustable 0.64V+1| Ext.Synchronizable | 2 or | Soft-Start HSOP-18
Auto Switching Ad) v(v1it£10I3LL gggg;t Hiccup |Ext.Adjustable
to
[R1275S-Y ]
*! 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 Absolute VFB Lo
Input Voltage Output Voltage Switching | Output :
Product . Temperature MODE Max. Voltage .»| Protection Other
Name EIET Range N Pin R?\r;?e Ratings R:-(x\r;)ge Accuracy"! Fre(ﬂ:;')‘cy CUErAe)nt Circuit Type| Features L
(°C) v) (mv)
xx1G/K 0.8, 1.0, 1.1
"""""""" 1.2,1.3,1.5, +1.5% [ Soft-Start |
xx1HIL Forge\;iv WM 251055 1.8,1.85,30,33 1%38;,\/' Ext.Adjustable
RP506L-Y [ -40 t0 105 Y or T O T I XV 2 Latch DFN3030-12
VFM Auto 2300
001N Switching 251045 e ndraichle | 06V29 |0 GHIN ]
,,,,,,,,,,,,,,,,,,,, Adustabe |
0.6 t0 4.0,
001M Ext Adjustable | O-6V£® | PG
xx1/4G 0.8,1.0,1.1,
,,,,,,,,,,,,, 1.2,1.3,15, +1.0 el kBl Soft-Start B
xx1/4H 1.8,3.0,3.3 Latch |ExtAdjustable
RP510L-Y e -40 to 105 | Forced PWM | N 251055 6.5 | 2300 4 DFN3030-12
001/4J xx4/004:
,,,,,,,,,,,,, ca8033 | 06vss Fold-back
001/4N " (PG

! For the externally adjustable output voltage type, this is a feedback voltage accuracy. *2 Output Current (louT) can be affected by environmental conditions or
external components. This is an approximate value.
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e Step-up DC/DC Converter with Charge Pumps for TFT/LCD

Operating | Input |Absolute 0 Output o Lx .
utput Voltage Switching Protection
Product Temperature | Voltage | Max. Voltage Output |Current|” ~."".
ey Control Range Range | Ratings R?\l;)ge Accuracy” Fre(zllf;r)\cy T | Limit? CTlrcI:;t Other Features | Package
0 | v | W (mV) [
. Ext.Adj le, [1.0V-40/+2
PWM, Step-up XtAdjustable, |1.0V-40/+25 1/4th operating
up to 20.0
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 201055 frequency.
CHy L 210 to 1400 SoftStart
. 1 - 2100, . - ' - Ext.Adjustable .
R1294L-Y Charge pump, Positive 40 to 105 1020 6.5 1.5V-50/+35 Ext_.AdJus;tabloe,‘ , Internal |CH1: 2| Latch = uend QFN0404-24B
331055 CH2/3: 800-10%/+14% | Sequencing |
""""""""""""""" 103 ExtAdjustable | VLo 3
CH3: ovsss LExt
Charge pump, Negative - :
Ext.Adjustable

! For the externally adjustable output voltage type, this is a feedback voltage accuracy. 2 Lx Current Limit is not Output Current. *® This specification is guaranteed by
design engineering at -40°C to 105°C.
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Grey-out Products : The successors of these products are indicated in Other Features
® : Automotive Products Available M : High Temperature Products Available (i} : Products Newly Released (i) : Products in Development

Maximum Input Voltage and Output Current Chart

Max. Output Current
|
Product Type V;faugte Upto150mA Up to Upto3OQmA Upto | Upto | Upto Up to 1A| Up to 3A
(V) Single Dual 200mA Single iDuaI 400mA | 500mA | 800mA
925 || RPU12x | ] RP102x  RP1SOK| || RPUTIx |
High-performance 6 | E”;gi
65 | | RP3OX |
{31 RP117x: ~100mA §
i RP106x
e I R A R S RetiGZ |||
'RP152x|  RP100x RP101X B .
0% | REISK persy| GEETY | | Reitax | RPISH| RPIOS\RPTISLT| | REmSKT| RPAOS).
; R1171S:
6 R1170x o LaA
Up to 2A
Standard 0 | RP131X po """
0 AR SR A NN S NN N R RPIGX |
8 R1111N
,,,,,,,,,,,,,,,,,, R121N
10 RPITx . | | RPITx .|\ | |
e | RMOx |
B I IS R S . R1S00H | | R1801x |
R1511x
36 R1516x R1513S
525 || RPMOx
,,,,, 6 | RM8Ox i
RX5RW:
g | UploBmA
RX5RZ:
,,,,,,,,,,,,,,, Uptof0OmA = | |
Low Supply Current 10 Rx5RL:
| Upto8OmA |
R RP73?
o R1150H EX=1
,,,,,,,,,,,,,,,,,, RS |
R1515x: 50mA D)
36 R1514x : R1524x R1517x R1518x
RP118x: ~100mA K
S D7t S NN AU SO N R R R B
Automatic Mode Shifting | | 6 |  GRe326K |
24
ECO R RSOSEM. | || | 1
Functions - P
Manual/Automatic Mode Shifting | 5.25 RP201x RP200x
Seamless 6 R1116x :
T o o ) s P
Ext. PNP Tr. Type 10 RN5RF

I Output Current (louT) is switchable between 500 mA and 1 A using the LCON pin of DFN1216-8. *2 RP173x: VseT+6.5V <11.0V

25 mA to 120 mA Voltage Regulators

Input Output Output Supply RR@1KkHz .
Output Dropout Voltage*'(V) | Current Capacitor
Product Voltage Voltage | Voltage P 9 dB .
Name C(unr‘r:)m Range Range |Accuracy (WA) (dB) Cap(a'::g;nce Other Features Package
V) V) (%) Typ. | Max. | Condition | Typ. | Typ.
Rx5RL 251080 | Max10.0 | 201060 | #25 | 0.04 | 0.06 |lour=tmA | 1 | — | 011022 ot
RX5RW 351080 | Max80 | 151060 | 2 | 004 | 006 [lour=imA | 15 | — | 01t02 S
R1100D 3510100 | Max60 | 09t040 | +2 |0.025]|0050 [lour=TmA | 1.5 | — |0.1ormore SON1408-3
RN5RT 4010100 | Max80 | 20t060 | 2 | 03 | 05 |lour=40mA | 4 | — | 0.1t022 SOT-23-5
B Operating Temp.:
RIS15x  §| 50 | 4010360 | 2010120 | 2 | 020 | 035 \WT2MA | g | | 011010 |-40t0 105°C Do
)
RH5RE 6010120 | Max.100 | 20t060 | %25 | 05 | 0.7 |lout=30mA | 11 | — | 0.1t02.2 SOT-89
lour=100mA Negative LDO DFN(PLP)1212:6
RP117x 100 |-25t0-10.0| -1.0t0-55 | #1.0 | 0.23 Varreay | 75| 80| 2200 more| grErs Freem 0l S0 5
, WLCSP-4-P8
_ a0 | _ _
RP118x 100 | 17t055 | 121036 | #1.0 | 0.15 lour=100mA | 9., 1 or more Nerig  DENPLPII0104
RX5RZ 100 Max80 | 201060 | + | 02 | 03 |lour=60mA | 20 | 55 | 100rmore SoTa”
_ ROyl —RP109x |
R1141Q 120 | 221060 | 15040 | 15 | 018 | 028 llour=120mA| 90 | 70 | 122 oD SC-82AB




SELECTION GUIDE 2016

150 mA to 200 mA Voltage Regulators

Input Output Output . Supply |oo otz :
Qiaduct gt:lrtr‘::ltt poltads poltage jolians Dropout Voltage"'(V) Current (gB) C‘a:aapzi(t“at:;e Other Features Package
Name (mA) Range Range |Accuracy (HA) p(pF) 9
V) V) (%) | Typ. | Max. | Condition | Typ. | Typ.
LTSN Typ.£30ppm/°C | DFN(PLP)1010-4
RP103x 150 1.7t05.25 1.2t03.3 +1 0.21 | 0.27 |lout=150mA | 36 75 | 047 ormore |liilsli)g SC-82AB
: Ver.D SOT-23-5
: Typ-40ppm/°C
RP104x 150 | 1710525 | 121033 | 208 | 024 | 032 |lour=150mA | 1 | — |0.10rmore k=iiiakli4 D PLry010-4
(EECE - Ver.D
Ty SN
RP109x 150 1410525 | 0.8t03.6 +1 0.25 | 0.35 |lour=150mA | 50 | 75 |0.1ormore| WEIEEM : Typ:£30ppmI°C| g gan
: Ver.D SOT-23-5
DFN(PLP)0808-4
RP110x 150 | 1410525 | 081036 | 1 | 028 | 040 |lour=150mA| 1 | — |0 ormore_verD g 04
SOT-23-5
80 Output noise : 10pVrms | DFN(PLP)1010-4
RP112x 150 2010525 | 12t04.8 +1 0.20 | 0.28 |lour=150mA | 75 | e, | 1ormore |RENESIEA : Typ30ppm/°C|SC-88A
- Ver.D SOT-23-5
. o |DFN(PLP)1010-4
RP130x 9| 150 | 171065 | 121053 | #1 | 032 | 051 lour=I50mA | 38 | 80 |047ormore '_Ty"'m”p""csc-szAB
: VerD SOT-23-5
° ~ RLENEN GESERT : Ver.D|SC-88A
RPITIX o 150 2610100 | 1.2t06.0 +1 0.400 | 0.580 |lout=150mA | 23 70 | 1ormore SOT.23.5
DFN(PLP)1010-4
RP173x 150 25t011.0% | 121055 +1 0.90 | 147 |lout=150mA | 2 | — |04 ormore, SC-88A
: VerD SOT-23-5
2 2 .2 _ 552 " Manu/Auto WLCSP-4-P5
RP201x 150 1410525 | 0.8t04.0 +1 0127 | 0.187 |lour=150mA | f'g; | 707 | formore | S\ 1 DFN(PLP)1212-6
[ Tantalum |
R1111N 150 2.0t08.0 15t05.0 +2 0.20 | 0.30 |lout=100mA | 35 70 | 1ormore |Replaceable with SOT-23-5
LP2980/2985
04710 1 - SON1612-6
R1114x @] 150 20t06.0 | 15t04.0 +2 0.22 | 035 |lour=150mA | 75 | 70 | ° _:WVer_D gg-Ts_gé_BS
- | Seamless | SON1612-6
R1116x 150 1.8106.0 | 1.5t04.0 $15 | 029 | 046 |lour=150mA | 10 | 70 | formore | rermers | o SOT.23.5
R1121N 150 20t080 | 15t050 +2 0.20 | 0.30 |lout=100mA | 35 | 70 | 1ormore |Replaceable with SOT-23-5
TK111/112/113
221047 Replaceable with
R1122N 150 201060 | 15t05.0 +2 0.19 | 0.26 [lour=100mA | 100 | 80 | ‘- " "0 |TK111/112/113 SOT-23-5
2110140 | £2
Ver.A:
2.3t015.0,
R1150HEE ®| 150 Max.24.0 | Ver.B,C,D: ) 0.30 | 0.40 |lout=20mA | 7 | — |0.1or more|RIZEN SOT-89-5
VD: #2.5
2.0t0 15.0,
Detector
Threshold Range
2510 12.0 12 Operating Temp.: DFN1616-6
R1154x ®| 150 Max240 |- 020 | 040 |lout=20mA | 5 | — | 0.1t022 |-40to105°C SOT-23-5
51t024.0, [ Thermal | SOT-89-5
Ext Adustable | ¥90MV s
2510120 | #2 Qperating Fome-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, » .» |lout=150mA | 652 » -40 to 105° SOT-23-5
R1155x = 150 3.51024.0 2510230, | o0 05521 1.70% |\ rr=s 0y | 7.50 | 89 |47 ormore SOT-89-5
ExtAdjustable | 20T
" DFN(PLP)1616-6
R1163x [ ] 150 2.0t06.0 15105.0 152 | 0.252 | 0.35 |lout=150mA 76(23 702 | 0.47 or more SON-6
Ll - ver. SOT-23-5
° SON1612-6
R1180x | 150 171060 | 1.2t03.6 +2 0.25 | 0.40 |louT=150mA | 1 — |01 ormore SC-82AB
SOT-23-5
° louT=20mA Operating Temp.: SOT-89-5
RI514x | 150 | 4010360 | 2010120 | 2 | 020 | 035 |00 | 9 | — | 041010 |40t0105°C DSOP.6)
-~
_ Operating Temp.:
RIS16x 9| 150 | 4010360 | 181062 | 1 | — | 060 \WT2MA 59 | | 011020 |40to 105°C SO
e
[ TempChar H
RP100x 200 | 1710525 | 121033 | #0.6 | 043 | 023 |lour=150mA| 18 | 75 |1 or more |Typ.+30ppm/°C L6124
(LIEEGEY : Ver.D
Capca)gittglrl-tless WLCSP-4-P5
RP107x 200 1410525 | 1.0t04.2 +1 0.27 | 0.36 |louT=200mA | 9.5 | 60 - : DFN(PLP)1212-6
(Cin=0.1 or| LISEL : Ver.D SC-88A
more)

I Set Output Voltage (VseT) = 2.8 V or close to 2.8 V unless otherwise noted. 2 Fast Mode * Low Power Mode **RR@f= 100kHz *VseTr+6.5V<11.0V



Power Management

Voltage Regulators

9

—0

200 mA to 800 mA Voltage Regulators

Input Output Supply .
Output Output Voltage “ RR@1kHz| Capacitor
P;loduct A Voltage Range Voltage | Dropout Voltage*'(V) Cur::nt (dB) | Capacitance Other Features Package
ame (mA) Range v) Accuracy (HA) (WF)
(V) (%) | Typ.|Max.| Condition | Typ. | Typ.
2 : DFN(PLP)1010-4
RP202x 200 | 1410525 | 0.8t04.0 +12[0202]0297|lour=200mA| 50° | 702|047 or more il HEIEEITH SC-88A
25 : VerD SOT-23-5
2 *2
R1160N 200 | 141060 | 081033 072 [0147 8'2253 lout=200mA ;‘%3 EPYRT o Tantalum | Manual | SOT-23-5
LCLTYE : Typ.230ppm/°C
lour=200mA
[ RP155Z | 200 | 1.9t05.25 181036 £1 100850417\ T 5 by | 80 | 75| 1ormore e VerB WLCSP-5-P1
Dual Output voltage switchable.
18,2528,30,33.3450 0.6 .
® o RS lout=200mA Operating Temp.: -40 to 105°C
CGEEFBEm® | 200 | 3510420 B:19048.0:291048 | (. 06 | 1.7 h 38 | — |0.1ormore HSOP-8E
= Detector Threshold Range VD: 0.6 VseT=5.0V
[ ] 18,25,28,30,33, lout=200mA Operating Temp.: -40 to 105°C g(F)"\II'(ZPé_?mZO-G
R1524x 0| 200 | 351036.0 | 34,50, 69% 80,85, 0.6 | 06 | 17 |00 22 | — |04 ormore 20Ta0.5
: HSOP-6J
) oc |DFN(PLP)1612-4
RP101x 300 | 1.7t05.25 121033 0.6 | 013|023 |lour=150mA| 18 | 75 | 1 or more | MM : Typ-£30ppm/°C \pryb 5161545
:VerD S0T-23-5
) oc |WLCSP-4-P2
RP102x 300 | 1710525 | 121033 $0.8 |0.120]0.190|lour=300mA| 50 | 80 | 1 or more | MM : Typ-£20ppm/°C | neypl ovia5 g
: Ver.D SOT-23-5
DFN(PLP)1010-4
RP114x 300 | 1410525 | 0.8t03.6 1 [0.250.30 |lour=300mA| 50 | 75 |1 ormore |(CIZEERH : VerD gg-saA
T-23-5
° _ SOT-23-5
RP170x 0| 300 | 2610 10.0 12106.0 £1 077 1.08 lour=300mA| 23 | 70 | 1 ormore | Srereed S oT808
5572 WLCSP-4-P5
RP200x 300 | 1410525 | 0.8t04.0 12 {0.232/0352|1out=300mA | {3, | 707 | 1 or more | (ZMAEY GESEEY : VerD | DFN(PLP)1212-6
. SOT-23-5
15105.0 2
R1130H @] 300 | 25180 | 151050 | . 0.25 | 0.34 |lour=100mA| 50 | 60 |0.10rmore SOT-89-5
. R +36mV
Ext.Adjustable
R1131N 300 | 1.4t06.0 081033 +2 023035 |lour=300mA| 60 | 65 (\)s‘érgfg\’,) "SSRP10N'| Discharge FAVSA0I[S(0) i8S
R1131Dxx1 300 | 1.4106.0 081033 +2 |0.23]0.35 |lout=300mA| 60 | 65 (\}S‘;ngﬁl) [Discharge FRYCD) SON-6
*2 H .
R1161N 300 | 141060 | 081033 122 (0232|0352 |lour=300mA| 807 | g5 | 1ormore |WIEGEIN LIEEFN: VerD |gqro55
4.5 (VsET21.0V) | Bl Al
{ Manual | DFN1616-6
= *2
Rt9tx @ 300 | 20000 | 2010150 | 152 foss=|o75 0 00A) 0T | 702 47 0rmore SOT-23-5
= : [‘Discharge BV 28] SOT-89-5
2510120 | #16
[ ] VerAB,C: 2310 12.0, 2 . [lout=300mA | 1102 | Operating Temp.: -40 to 105°C
RIS10SEM | 300 | 3510360 |1 0n0 0 ch 1 g o) 107202 G007 45 6.8 or more | gl gy HSOP-8E
Detector Threshold Range
R1511 [ ) 300 | 3510360 | 30090 | L 064 1.0 lout=300mA 100 | 65 |68 Operating Temp.: -40 to 105°C |HSOP-6J
X m = 1050, 3010120, | 45\ | ¥ ¥ |Vser=5.0V - ormore TO-252-5-P2
Ext.Adjustable
12,15,18,33,34,50 .
° louT=300mA *4 Operating Temp.: -40 to 125°C
R15138 | 300 | 35t036.0 E1t2Atd?u1s?a(t)>le $0.8 032060 (G0 75 | 704 |47 or more| g press - vorpy | HSOP-6J
lout=400mA DFN1212-5
RP105x 400 | 2410525 | 06015 | +15mV |0.180|0.260 \VseT=15V | 28 | 80 |220rmore ap"""‘?r\f“‘g"g DFN(PLP)1212-6
(Vin=from 0.9) VBiAs=3.6V CIEETS : Ver.D/ SOT-23-5
louT=400mA WLCSP-4-P5
RP106x 400 | 1.0t036 0.7t01.8 0.8 022031 - 48 | 60 | 1 or more | (LIEETH SRS : VerD  |DFN(PLP)1212-6
VSET—1 5\/ SC-88A
louT=400mA | Constant J Discharge JVEIA]
RP116Z 400 | 1.0t036 0.7t01.8 +0.8 022|031 |\ QMR 48 | 60 | 1 or more |Thinner than RP106Z WLCSP-4-P7
Vser=1.5V _
(t=0.36mm)
0.7t0 3.6 [ Load Reg RuiY/sKIu\
P T U S —— DFN1212-6
RP111x n 500 | 1.4t05.25 071 0.8 |0.23|0.34 |lout=500mA| 80 75 | 1 or more |WUEHERE : Ver.D SOT-23-5
A0 36, Load transient response accuracy”’: |SOT-89-5
Ext.Adjustable P Vi
Typ.-75mV/+45mV
80 (CEELED - Typ.1mV
° . _ : Typ.230ppm/°C
RP11SL 01 500% | 1410525 |  0.7t043 +1|0.065/0.090|lour=500mA | 110 (Y%E\/T)s 1 or more DFN1216-8
) [ Inrush ] Discharge - Ver.D
[ ] lout=200mA Operating Temp.: -40 to 105°C
RI1500H 0| 500 | 4010240 | 3010120 £2|0.15/0.180 G 70 00" 70 | 60 |10 or more| et SOT-89-5
25133!34150185 108 — Operating Temp-: -40t0 105°C
RIS17x 9| 500 | 3510360 | 2510120, | 0 035 062|007 00MA 48 | — 0 ormore IS : ExtAdustable | TSoens po
Ext.Adjustable | ~ ) : Ver.DIF
HSON-6
R1170x  ®| 800 | Max.6.0 15t05.0 +2 [0.12]0.18 |lour=300mA| 80 | 50 |10 or more|RITHEEN acs)g-ggéj;

* Set Output Voltage (VseT) = 2.8 V or close to 2.8 V unless otherwise noted. * Fast Mode * Low Power Mode
*8 Qutput Current (louT) is switchable between 500 mA or 1 A using the LCON pin of DFN1216-8.

“RR@f=100Hz *VIN=Ripple *RR@f=10kHz 71mA < 250 mA
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1 A to 3 A Voltage Regulators

Input Output Output Supply .
Product Qutput Vollt)age Voltapge Voltsge Dropout Voltage*'(V) | Current RT%I()HZ Capacitor
Name Cu(r:)ent Range Range Accuracy (uA) Cap(al::gnce Other Features Package
v) (v) (%) | Typ. | Max. | Condition | Typ. | Typ.
80 [ Load Reg E§ToRiiY
. ) ) W - Typ.£30ppm/°C |DFN1216-8
RP115x | 1 1410525 | 0.7t04.3 1 | 013 | 0.18 |lout=1A 110 (\1/58EVT)s 1 or more SOT-89.5
' [ Inrush "] Discharge RV
DFN1616-6B
DFN(PLP)1820-6
RP131x 1 161065 | 08t055 | 1 | 0500|0750 |lour=1A 65 | 70 | 221047 SOT-89-5
ormore | [IEEREY : Ver.D HSOP-6J
TO-252-5-P2
081055 +1 : Typ.5mV DFN(PLP)1820-6
® | e _ 2.21t04.7 |MUELE! SOT-89-5
RP132x | 1 141065 |~ oo e 052 | 0.72 |lour=1A 65 | 70 | RN : ExtAdjustable | HSOP-6J
Ext.Adjustable | ~ (AR : Ver.DIF TO-252-5-P2
SOT-23-5
- 4.7 or more | IATEHEDN AT SOT-89-5
R1172x ®| 1 14106.0 | 0.8t05.0 £2 | 005 | 010 |lour=300mA| 60 | 70 |\v LIl S N erD HSON.6
HSOP-6J
0.8t05.0 2 47 : Typ.-3mV SOT-89-5
R1173x 1 141060 |y 0.05 | 0.10 |lout=300mA| 60 | 70 (\',SEOT;TS{,‘; HSON-6
ExtAdjustable | £30MV EEEDY : Ver.D HSOP-6
B : _ SOT-89-5
R1190x ®| 1 | 3510160 | 2010120 | +15 | 11 | 185 |U=A 1 450 | 60 |47 or more MLCMEN BISEED: VerD | oo’y
VseT=5.0V WIS : Ext. Adjustable ED.E_
T0-252-5-P2
° lout=1A Operating Temp.: -40 to 105°C |HSOP-6J
R1501x | 1 3.0t024.0 | 3.0t018.0 £2 | 0575 0.900 \GCTT oy | 70 | 60 |10.0rmore) ey T0.250.5.p2
25,33, 34, +0.8 Operating Temp.: -40 to 105°C
° 050,60,85 | T lout=1A (AT : Ext Adjustable  |HSOP-6J
R1518x | 1 3.510 36.0 2510120, | o 070 | 130 |yl gy | 18 | — (0formore Cree 10.252.5.72
ExtAdjustable | =" [ Discharge BV AS
R1171S ®| 15 11060 15t05.0 2 | 009 | 018 hovresoomal 130 | 50 | 471010 HSOP-6J
""""""""""""""""""" .1to6. + . . ouT= m. 0 erma
R1171J 2 1.8105.0 or more T0-252-5-P1
0.8t04.2 : Typ.3mV
® . | iaicom |l _
RP108J | 3 1610525 |~ (o0 +1 | 051 | 0.60 |louT=3A 350 | 65 |10 ormore| Geor TO-252-5-P2
Ext.Adjustable : Ver.DIF
RN5RF ExtTr. | 1.81010.0 | 1.2t06.0 £2 | 01% | 02 |lour=100mA| 30 | 60 |10 or more|WELENEN SOT-23-5

1 Set Output Voltage (VseT) = 2.8 V or close to 2.8 V unless otherwise noted. *2 Output Current (louT) is switchable between 500 mA or 1 A using the LCON pin of DFN1216-8.
3 Dropout Voltage (VoiF) is dependent on the external transistor.

Multi-Channel Voltage Regulators

Suppl
Product | Output | Input | Output %f:;’;l Dropout Voltage”(V) |curent’ RO Capacitor
Name Current | Voltage Voltage YT (vA) (dB) Capacitance Other Features Package
(mA) | Range (V) | Range (V) o y (uF)
(%) Typ. | Max. | Condition | Typ. | Typ.
Start-up sequence
RPIS2xEEN | 150 | 1410525 | 081036 | #1 | 020 | 035 |lour=150mA | 40 | 70 | %2297 lconirollable: xxxC PN
- Ver.BIC i
Dual Input Type
_ 40 0.22 or |Enhanced Load Transient
RP153L X1 150 | 1.4t05.25 | 0.8t03.6 +1 0.20 | 0.35 |lout=150mA 85 70 more  |Response: xxxD/E DFN1216-8
: Ver.B/E
R5326K =1 150 | 14106.0 | 0.8t04.2 £1° 1019 | 0.27° [lout=150mA 30534 70% | 1t03.3 :VerB |DFN(PLP)1820-6
*3
R5328K Exm1 150 | 1.41t06.0 | 0.8t04.0 | +1° | 0.25% | 0357 |lour=150mA 555“, 70 | 1 or more |WIEGKEIN (LSEE : VerB  |DFN(PLP)2020-8
) : Typ.£30ppm/°C
RP150K 1 300 | 2510525 | 1.5t03.3 +1 0.21 | 0.34 |lout=300mA | 24 80 | 1ormore VerB DFN(PLP)2020-8
_ Dual Input Type available: |DFN1216-8
RP154x Il @ | 300 | 1.4t05.25 | 0.8t03.7 +1 0.25 | 0.30 |lout=300mA | 50 75 | 1 or more only DFN VerB |SOT-23-6
100 0.15 | 0.25 |lout=100mA
R5324K E=1 150 | 2.0t06.0 | 1.5t04.0 2 0.22 | 0.33 |lout=150mA | 90 70 | 1ormore - Ver.B DFN(PLP)2527-10
200 0.23 | 0.35 |lout=200mA

! Set Output Voltage (Vset) = 2.8 V or close to 2.8 V unless otherwise noted.

** Enhanced Load Transient Response Type (xxxD/E)

2 Supply Current (Iss) per channel. * Fast Mode *Low Power Mode



Power Management

Voltage Detectors/Watchdog Timers/Reset Timers

® : Automotive Products Available M : High Temperature Products Available 4 : Automotive Products Only - : Products in Development

Microcontroller Supervisor Features

Max. | Release Supervisor . . .
Operating| Output Configuration: VD VD with WDT VD with VR and WDT VD with VR
Vo(l:/a)ge [T)-?rl:g VD Monitors: VIN VSENSE VIN VSENSE Vour VSENSE VIN Vourt VSENSE
515 Y Int. Counter RP300x
,,,,, N — | R | R3MTx | — 0
R5106N
Ext. Capacitor R3112x R3118x | R5107G | R5108G
R3116x
R5109G
(P B P T B e P e
Y R3130N
R3132x
Int. Counter R3133D
R3134N
10.0 |- N ,,,,,,,,,,,,,,,,,,, SRR (NN R3111X ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B N (R R S SR S
) Y Ext. Capacitor RN5VD R5101G
o | N - e I — RUSORNoA [ | RI5000B.
) Y Ext. Capacitor R1150HxxxC | R1150HxxxD
,,,,, N = RMOeE | — | [RIS10SxxA | | R1510SxxB
R5104V
36.0 . R3119xxxxA R1510SxxxD
Y Ext. Capacitor R3150NxxxE/F R5110Sxx1A/B | R5110Sxx2C/D | R1510SxxxC [ R5112SxxxB ]
Rilstihoadn R5111SxxIAB | R5111Sx0x2CID _—

Voltage Detectors

Operating | Detector | Detector .
Adjustable Output Delay | Supply
Product Voltage | Threshold |Threshold| Reset | SENSE | MR = ' .
Name Range Range |Accuracy| Signal Pin Pin"' ReII)eealze _f_)ilrjntzut Time ?\o(/:t):uracy Cu(rreAr;t Hysteresis Package
V) (V) (%) y 0 W
1.1,2.32,
RP300x 072t0550| 28268 | 108 L N Y Int. Counter 50mstd | g5 | |DFN(PLP)1010-4B
) : P - ’ 200ms15 : SOT-23-5
3.08, 3.4,
4.38,4.6
DFN(PLP)1010-4
R3114x 0.5t06.0 0.7t05.0 +0.8 L N N — — 0.35 Y |SC-82AB
SOT-23-5
SON1612-6
R3112x 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 n 0.5t06.0 0.7t05.0 +0.8 L N N Ext. Capacitor +15 0.35 Y |SC-82AB
SOT-23-5
50ms+10
R3130N 1.0t06.0 16t04.8 1.5 L N N Int. Counter 240ms+10 14 N SOT-23-3
SON1612-6
R3132x 0.75t06.0 | 1.0t05.0 2.0 L Int. Counter 240mst15 0.8 N SC-82AB
R3133D 0.8t06.0 1.0t05.0 2.0 H N Y Int. Counter 240mst15 0.8 N SON1612-6
R3134N 0.75t06.0 | 1.0t05.0 1.8 L N Y Int. Counter 240mst15 0.8 N SOT-23-5
° DFN(PLP)1010-4
R3117x n 1.0t06.0 0.7t05.0 1.0 L Y N — — 0.29 Y |SC-88A
SOT-23-5
DFN(PLP)1212-6
R3118x ®| 1.0t06.0 0.6t05.0 1.5 L Y N Ext. Capacitor +30 0.4 Y |SC-88A
SOT-23-5
SON1612-6
SC-82AB
" SC-88A
R3111x 0.7t010.0 | 0.9t06.0 2.0 L/H"® N N — — 1.0 Y SOT.23-3
SOT-23-5
SOT-89
RN5VD 0.7t010.0 | 091t06.0 2.5 L Ext. Capacitor Not specified 1.0 Y SOT-23-5
) . DFN(PLP)1820-6
ROMIowA w| 1210360 2300120 | =15 ) LN LN Bt Copacior | U0 ] 33 Y lsorass
[ . DFN(PLP)1820-6
R3119xxxxE s 2.1t06.0* | 2.3t012.0 1.5 L Y N — — 33 Y SOT-23.5
d Detector | Detector
R3150NxxxA electo etec L
T Ay Threshold | Threshold | ... Ext. Capacitor, Qutput Delay.
1.41036.0 N Time Accuracy: | 3.8
R3150NxxxB (] Range: Accuracy: H Detector Output Delay -35/+40
oo 5.0 to 10.0, #15 | Time and Release ool
N . Detector Output Y SOT-23-6
R3150NXxXE ® Release Release L Output Delay Time are Delay Time
XXE Threshold | Threshold also adjustable using y fime
———_ 3.6t6.0¢ Range: A L Y ternal it Accuracy: 35
° ge: ceuracy: external capacitors. 35/+40
R3150NxxxF o 53t011.0 | #1.5 H

“"Manual Reset Pin "2 Detector Threshold (-VpeT) = 1.5 V, Detection released ** SON1612-6, SC-82AB and SC-88A generates a high reset signal.

* Input Voltage of SENSE Pin: 0V to 36.0V
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Watchdog Timers

® Watchdog Timer with Voltage Detector and Voltage Regulator

Overatin Voltage Detector Section Watchdog Timer Section Voltage Regulator Section | Supply
Bradnet \zaltageg Detector | Detector | Output Delay Time*' | WDT Timeout Period*? Output | Output Output Current
e Range | Threshold | Threshold (ms) (ms) Inhibit| Voltage | Voltage Currr:ant (uA) | Package
) Range | Accuracy i i Pin Range | Accuracy (mA)
(V) (%) Min. | Typ. | Max. | Min. | Typ. | Max. (V) (%) Typ.
R5101G 15t010.0 | 1.7to 4.5 25 7 14 35 50 120 | 250 Y |18t050| *25 50 5 |SSOP-8G
i Y Depending
R5104V ¢ | Max.36.0 | 2.8t04.0 $2.0 Not specified 200 | 300 | 510 | .. A 331050 20 on external Tr 60 |SSOP-10
R51108xx1A @
R5110Sxx1B* M N HSOP-8E
rrrrrrrrrrrrrrrrrrrrrrrrrrrrr 35t036.0 | 1.6t055 | #18% | 194 | 242 | 290 | 14.4 | 18 | 216 [ 181050 | #1.5% 500 25 [eeeeseeeeenens
R51108xx2C @ v HSOP-18
R5110Sxx2D* m
R51118xx1A e
REI11SXxIB> W N HSOP-8E
"""""""""""""""" 35t036.0 | 16t055 | #1.8% 194 | 242 | 290 | 144 | 18 | 216 || 18t050 | #1.5* 300 25 |
R5111Sxx2C @ Y HSOP-18
R51118xx2D* m*®

""R5101G: Cp = 0.001 yF, R5110S/ R5111S: Cp = 0.22 pF 2 R5101G: Cw = 0.01 pF, R5104V: Ctw = 0.1 pF, R5110S/R5111S: Ctw = 0.01 pF  ** 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. *° The R5111S for
consumer application are high temperature products.

® Watchdog Timer with Voltage Detector

Operatin Voltage Detector Section Watchdog Timer Section | Supply
Product \zaltageg Detector | Detector Output WDT Timeout Current
Threshold | Threshold | Delay Time Period Inhibit (HA) Remarks Package
Name Range ;
(V) Range Accuracy | Accuracy Accuracy Pin Typ
(V) (%) (%) (%) )
R5105N & N
T-23-
RSO 2 051000 CD Pinand CTWPinarcombive, |*%
° 1 Lo
ROWIC w| 15055 | 1.0 16 £33 v VRPinfsincluded.
R5108G : 1.5106.0 SENSE Pin is included. SSOP-8G
R5109G : 091t06.0 11.5 |2 Clock Input Type

Areset 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
Output Delay Output Release
Product Voltage Supply Current " .
N Range Reset Input Reset Output (LA) T|(|:)e Tzrsr;e Package
V)
'R3200x001x . DFN(PLP)2020-8B
R3200x002x — 7.5 0.234 DFN1216-8
'R3200L052B 165055 SRO, SRT oA RST 0.28 10 | 0313 |DFN1216-8
'R3200L0538 o ' w003: RST, RST2 ' R R 0078 |pFN12168
R3200L064A | | | 3 01875  |DFN12168

.....................................................................................................................

Lead (Pb) Free/ Halogen Free Information
Ricoh is committed to reducing the environmental loading materials in electrical devices with a view to contributing to

the protection of human health and the environment. Ricoh 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
-900 ppm

of chlorine or
of bromine or

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

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

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

.....................................................................................................................
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Grey-out Products : The successors of these products are indicated in Product Name.
® : Automotive Products Available M : High Temperature Products Available -: Products Newly Released - : Products in Development

Input Voltage Level and DC/DC Converter Type Chart

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

40V
1.2 A Output R1245x For PMOLED, General Use R1204xxxxB/C/E/F
R1243x
2 A Output
utpu R1275S For White LED, Extemal Diode | o 1o08 oD
High Voltage 3 A Outout R1242S
P R1270S
Eaaal R1272S g(grtWhit?4LsEtQ, External Diode, Egg gﬁ
14 A Output R1273L ringsi% Sirings
20V
For White LED, Internal Diode R1202xxxxD oot el R1280D
85v. R1224N RIS
Reset Protection R1203x071B
For White LED, External Diode R1206N0O71B R1290K
Middle Voltage Step-up and Charge pump | ar-rproyTe
18.5V, . R1225N For PMOLED, General Use R1202xxxxA/B Step-up, LDO and Amplifier] R1293K
Latch Protection
For General Use R1213K001B Step-up, LDO and Step-down | R1282D
6V
50 mA/ 300 mA Output | @RS RP601Z
600 mA Output RP504x For General Use RP401x Step-up/down RP602Z
600 mA Output, e RP604x
Vourt Ext. Adjustable For G U R1286K
or General Use, :
Low Voltage 600 mA Output, 6 MHz | RP508K Synchronous Rectifier RP402x Step-up and Inverting R1287x
1 A Output BRI
RP509Z/() Step-down and Bypass Switch | RP904Z
1 A Dual Output RP550K For General Use R1213K001A
2 A Output RP506K Step-up, LDO and VD RP600K
Step-down Step-up Step-up/down, Multi Power Supply

High Voltage Step-down DC/DC Converters

VFB o
Input Voltage | Output Voltage Switching Output .
Product . Voltage .| Protection
Name Version Control Ra\r;ge Range Accuracy Frequency Current Circult Type Other Features Package
(V) (V) (mv) (kHz) (A)
00xA 0810150, ~ Latch SOT-23-6W*
R1240x 00xB PWM 14510300 | £y adjustable |0-8V212 1250 12 1 Folg-back DFN(PLP)2527-10
0.8 to 15.0, "
R1244N 001B PWM | 4510300 | ) b stabie | 0-8VE12 1250 1.2 | Fold-back SOT-23-6W
330: xxxA/B,
Rizase @ |0 | b |4st0300 | 080278 |ogug | S00xeCD |, | SOToW
[ : | ExtAdjustable | ~°V* 1000: xxxE/F, :
00xB/D/F/H 2400 xxxG/H Fold-back HSOP-8E
001AIC 0810 18.0 330: xxC/D _Latch DFN(PLP)2527-10
R1243x | 001BD PWM | 4510300 | o S & o | 0BVaT | oo X e Fold-back |(ESESHY: Ex Adustable|HSOP-8E
001E A4 ' Latch FLGPin |HSOP-8E
001A/C/E/G 330: xxxC/D, Latch :
0810 15.0 500: xxxE/F, with external low side
R1242§ |- PWM | 5010300 | oo i oo |0.8VE12]  10000xGH, | 3 | transistor HSOP-8E
001B/DIF/H e 330 to 1000: xxxA/B, e | O EST
Ext.Adjustable old-bac
001A PWM 300 to 2400: Fold-back
o i 0.8 0 31.6, Ext.Adjustable,  Latch | [ESSE : ExtAdjustable
R1270S (M | 3010340 1 et adjustable | ©8Y*8 | Ext.Synchronizable FLGPin |o0P-18
0018 9 with PLL Circuit Fold-back
250 10 1000
(0] .
° Forced PWM, 071053, .| ExtAdjustable, Latch | LIS
R1272S XXXA PWMVFM | 4.0 to 34.0 : 0.64V41% . External or : HSOP-18
| A - Ext.Adjustable Ext.Synchronizable . "
uto-Switching with PLL Circuit Hiccup  |Ext.Adjustable
250 1o 1000
(0] :
SFE ® | xxxA PWVAM | 4010340 | 071053 |gouu, | ExtAdustable d e N—_—
| A - ' " | Ext.Adjustable | "7 Ext.Synchronizable ; .
uto-Switching with PLL Circuit Hiccup  |Ext.Adjustable
2000:
° Forced PWM, 331050 Ext.Adjustable, Latch |
PIES m | 003x PWMIVFM | 3.61034.0 | ") i orabio | 0.64V1% | Ext.Synchronizable or (ELIESE - Ext Adjustable |[HSOP-18
Auto-Switching A0 with PLL Circuit Hiccup
(1800 to 2200)

*I Output Current (lout) can be affected by environmental conditions or external components. This is an approximate value. *2 The pin-layout of R1240N and that of

R1244N is upsid

e down.
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Middle Voltage Step-down DC/DC Controllers

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

Product Input Voltage | Output Voltage | Output | Switching Protection Other
Name Version Control Range Range Voltage | Frequency |OutputTr.| Output Current| Circuit Features Package
(V) (\")] Accuracy"! (kHz) Type
xx2A/B PWM/VFM Auto Switchin Latch
300: xxxA/CIE/G, Dependingon | T [ Diode | oy
R1223N 23t013.2 1.5t05.0 12 500 xxxBIDIFH External external MOSFET Reset SOT-23-5
1.2106.0 180: xxxLIM, Depending on
R1224N PWM 2310185 4 giovn +2 300: xxxE/G, | External exterFr)]aI MC?SFET Reset SOT-23-5
102G/H/M ExtAdiustable 500: xxxF/H
xx2C/DIK PWM 180: xxxJ/K, Depending on
R1225N | 23t0185 12t06.0 12 300: xxxA/C, | External ternal MOSFET Latch SOT-23-6W
xx2A/B/J | PWMNVFM Auto Switching 500: xxxB/D extemna

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

Low Voltage Step-down DC/DC Converters

Product MODE Input Voltage | Output Voltage |Output Voltage| Switching | Output | Protection
Version Control - Range Range Accuracy'! | Frequency |Current? | Circuit | Other Features Package
Name Pin
(V) (V) (%) (MHz) (mA) | Type
xx1A 50:
x1B XXA/B WLCSP-8-P1
["RP512x ] o VFM N | 20t055 | 1.0t04.0 +1.5 -3 s | T DFN(PLP)2527-10
,,,,,,,,,,,,, : Disch : SOT-89-5
oD +oCiD : xxxB/ID
xx1A | PWMVFM Auto Switching
weA | WM DFN1616-6
RP500X [oiooieoesrfrmsio o | N |255t055| 1.1t033 +15 1.2 600 | Latch |ESEd DFN(PLP)1820-6
xx3A | PWMVEM Auto Switching - XK3ANX4A| SOT-23-6W
xx4A PWM )
xx1A DEN1616-6
RP503x [ PWMNVFM Auto Switching | N | 2.5t05.5 | 0.8t02.5 +15 2 600 | Latch SOT-23.5
xx2A : Xx2A
071055
RP507K 001B | PWMVFMAuoSwiching | N | 2310565 | 'y d.‘LS{ai)le 0.6V+9mV 2 600 — DFN(PLP)1616-6D
0
oA Forced PWM, v DFN(PLP)1216-6F
,,,,,,,,,,,,,,,,,,,,, DFN1616-6B
1B 931055
RP504x [ N | G20 081033 +15 2.25 600 | Latch ||E&ER SOT-23-5
xx1C | ForcedPWM | (Vour=1.0) oD
oD Forced PWM, v ' DFN(PLP)1216-6F
PWMVFM Auto Switching DFN1616-6B
- il UVLO
x1A Forced PWM, e
RP508K PUNIVEM Auto Switching | ¥ | 231055 | 081033 +15 6 600 S S oft-Start | DFN(PLP)1212-6F
xx1B :xx1B
*,x,1,,B, ,,,,,,, PW,MNF,M,,A,[J,[Q ,S,wn,(,;h!n,g,,
xx2B PWM e WLCSP-6-P2
RP502X ~ [-ipieoesr{rmsisoms oo o N | 25t05. 810 3. 1, . Latch |EESEd
502x xx3B | PWNIVFM Ao Swichng 5t055 | 081033 5 3.3 600 | Latc o PNTE16S
xx4B PWM '
1:
xx1A/B 091033 +2
R1232D | PWM N | 261055 | ggioye | XXPC | 1000 | Lateh SON-8
001C/D 0N logvatemy | <
Ext.Adjustable xxxB/D
xx1A PWM
RP501K [ PIWMIVEM Auto Swiching | Y | 2510585 | 101033 +15 2.25 1000 | Latch |(HE DFN(PLP)2527-10
xx1B 9 [ Discharge e 4l=)
XA roed P G355 0sw3s | ws
RPS05K | e ey | Y B 225 | 1000 | Latch DFN(PLP)2020-8
001C PWMIVEM Auto Switching 931055 0.8103.3, 0.6V49mV 1B
0109:5 1 eyt Adjustable | 00V EM g - XX
1.5 Synch UVLO
RP509Z XoAB | Forced PWM, 061033 | yourtan 1000 CIEIEN MOTCM |\ p.6.p6
RP509N ooxC/p | PMMVEN AuoSwicing | Y| 231055 | o6t085, | T 8 o SOT-23-6
Ext.Adjustable | ~~ "~ (IEREEIREY : xcxBI00XD
0.81t03.3:
xx1AID xx1A/B 5
0.6t03.3: - 1.2; :
xx1B/E 25t05.5 n
L N ForcedPWM, | | =7 5T | xx!IDE | xxx1D/E/F, Ext.Adjustable
RPS06K o PWMVEM Auto Sutching | ¥ or 081040 225 2000 | Latch DFN(PLP)2527-10
001C 251045 | £y Adjustable XXXA/B/C Discharge B
,,,,,,,,,,,,,,,,, 0:,6}1774,,0’”” 0.6V+9mV :xx1B/E
001F o040, (PG|
Ext.Adjustable
® Dual Channel
Forced PWM, 23t055 | 061t03.3,
RPSSOK M ® (001A | pyyveninioSuiching | Y | (Vour0.8) | Ext Adjustable| -6VE9mY | 225 |1000x2| Lateh DFN(PLP)2730-12

I For the externally adjustable output voltage type, this is a feedback voltage accuracy. 2 Output Current (louT) can be affected by environmental conditions or external

components. This is an approximate value.

3 Switching frequency is depending on the conditions of Input, Output Voltage, and Output Current.

14
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Step-up DC/DC Converters 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 are also able to be used in a general
step-up power supply.

® For White LEDs

. Lx | ow
Input Voltage | Output Voltage Switching
Diode |Product Name| Version | Control | Range Range*' JEe Yoltage, Frequency C‘.‘".e[;‘ jaltage Other Features Package
v) V) Accuracy (mV) (kHz) Limit2 | (Typ.)
(mA) | (V)
o21023 || 95
031/033 18055 | Upto20, M
R1201N 0411043 | pyyy ExtAdjustable oaveto | 00O OKIZ T g | 185 SOT-23-6
0510058 | ' 206 |
Up to 21,
052/054 181045 | £ hiistable 216
3xxD 14
R1202x | PWM | 18055 | (POZB 1 oaveto | o200 | 301 [Thermar | Sitiou BN
7xxD -Ad) 23
Internal 8x1B 0.2V+10
,,,,,,,,,,,,,,,, Upto242, | 02V¥10 350
R1205L Bx1C PWM | 181055 | £h jictable 0.4V£10 1200 700 | %8 DFN1616-6B
R1205N Up to 24.2, 350 %
el 8x3B PWM | 181055 | £'giictable 0.2V£10 1200 o0 | B TSOT-23-6
8x3B Upto242, | 02V#10 350 .
R1207N 8x3C PWM | 181055 | £'qictable 0.4V410 1200 20 | 5 TSOT-23-6%
oA 9.5
RIZIBN | 031A | PWM | 181055 | ¢ RIOIT 1 02vsto 1200 | 700 | 14 SOT-23-6
041A 18.5
Up to 28.7,
R1203L 071B PWM | 181055 | £'jictable 0.2V£10 1200 700 | 295 DFN1616-6B
R1203N Upto28.7, "
metlet 071B PWM | 181055 | £"jictable 0.2V£10 1200 700 | 295 SOT-23-6
Upto 287, "
R1206N 071B PWM | 181055 | £" jictable 0.2V£10 1200 700 | 295 SOT-23-6
11xA/D
"""""""" 1000: xxxA,
External 2: ng 0.2v10 750: xxxD
,,,,, xAID Upto402, | | - DFN(PLP)1820-6
R1204x @ | PWM | 231055 | o f 0ot 900 TSOT.25.5
"""""""" 1000: xxxG,
21XG/ H 0.4v210 750: xxxH
31xG/H
052A 2
RI218N 0624 | PWM | 181055 | g RO | 02vs0 1200 | 700 | 275 SOT-23-6
072A 315

*I Output voltage is different by version. *2 Lx current limit is different from output current. ** 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

LED I Lx OVP
. : Input Voltage | Output Vo!ﬁage Max LED i Switching Current| Voltage
Diode |Product Name | Version | Control Range Range Current Frequency | 7. ..o Other Features Package
Accuracy Limit (Typ.)
2;/;/2 o Sichi Upto 29 vl LA
R1214Z 27055 | £y adiustable | 402 s | aso | 19 35 YTy |WLCSP-9-P1
xx1C/D | 211A/B/C/D 2 strings
External
,,,,,,,,,,,,, Upto 42 7501 X0 B
R1208K 212AIB PWM 2710220 Ext.AdjustébIe 80x4 13 450- xxxBV 2 | 33 77777 ()NTEY |DFN(PLP)2730-12
312A/B 435 |4 strings

*! Output voltage is different by version. *2 Lx current limit is different from output current.
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® For PMOLEDs and General Use

Input Voltage | Output Voltage |VrB Voltage| Switching Cul;:; it nglap "
Diode |Product Name| Version Control Range Range™! Accuracy | Frequency Limit2 (Typg) Other Features Package
v) v) mv) | (k)|
0otx Uo 0 20 7| WO ESSES DFN1616-6
R1200x 002x PWM 231055 | g Ap d%sta’me 1.0V£15 | 1200 | 700 | 19 |(SHEEEN DFN(PLP)1820-6
003x A0 o1 |CECIEREY : xxxA  [SOT-23-6
oAB .
4xxA/B ([ UVLO | SoftStart
"""""""""" Up to 22.2, 350 | Lo o L0_f SoftStar DFN1616-6B
R1202x 5xxA/B PWM 231055 ) 1.0V£15 | 1200 (Bl Thermal | Shutdown |
,,,,,,,,,,,,,,,,,,, Ext.Adjustable 700 | T : TSOT-23-6
Internal 6xxAB | ] 21 EXXKA
7xxA/B 23
Up to 24.2, 350
R1205L 8x1A PWM 231055 Ext Adjustable 1.0V15 1200 700 25 DFN1616-6B
R1205N Up to 24.2, 350 5
R1907N 8x3A PWM 23t05.5 Ext.Adjustable 1.0V15 1200 700 25 TSOT-23-6
Upto24.2, 350 "
R1207N 8x3A PWM 23t05.5 ExtAdjustable 1.0V15 1200 700 25 TSOT-23-6
11xBIC/EIF PWB'\;II:E 1000: 23
rrrrrrrrrrrrrrrrrrr XXX
Up t0 40.2, XxxBIC, DFN(PLP)1820-6
Bremal| R1206x @ 2IXBICIER | o awinmg | %% | ExtAdustable | TOV1O | 7sg: " | 900 | % TSOT-23-6
31xBIC/EIF SXCF XxxE/F 42

*I Output voltage is different by version. *2 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 Converters for General Use

Output .
Input Voltage| Output Voltage Lx Current| Protection
Rroduct Version | Control Range Range Voltageﬂ Erequency, Output Limit? | Circuit Other Features Package
Name Accuracy (kHz) Tr.
v) V) (%) (A) | Type
xx1x 0.7510 8.0 Internal
RN5RK |- VFM [t 201055 £25 | Max.100 |- - — SOT-23-5
xx2A 0.7t0 8.0 External
xx1A/CID 0.9108.0 . . Internal
R1210N |- PWM | 2'222“; 6305XXX$//_\D 2.5 11%% XXXAIS """""" — — | xx1A: with frequency change-over circuit |SOT-23-5
xx2C/D 0.8t08.0 410 990 XX - XXXD | External [Soft-Start
001A 3.0106.0,
Ext.Adjustable BLEEM : Ext.
777777777777777777777777777777777777 (ELIERTY : FLAG pin
R1213K PWM 231055 0.8v8mv| 1000 |Internal| 3 Latch - Ext Adjustable DFN(PLP)2730-12
0018 6.0t 150,
Ext.Adjustable
1.8t05.0
o PWMVFM s or DFN(PLP)1820-6
RP400x |xx1B VPM | 071055 | 1.8t05.0, £2 | 700 |intemal| 0.6% | — (PLP)1820-
,,,,,,,,,,,,, Auto Switching |77 T T . p— SOT-23-5
Ext.Adjustable
xx1C 121t05.5 - only DFN
xx1A PWM, Latch
"""""""" PWMNVEM 1.8t05.5 DFN(PLP)1820-6
xx1B | Auto Switching T
RP401X |yyqc | PWMVFM | 061055 | 181055 £2 | 1200 |intenal| 1% | _
Auto Switching or DFN(PLP)1820-6
*********************** 1.8105.5, SOT-23-5
xx1D PWM Ext.Adjustable _
:only DFN
PWM,
xx1A/C | PWMNVFM 1200 Lateh
AdoSWiching| 061048 | 181055 | | o
or or 100 | - xx1/001
061046 | 181055, DFN(PLP)2020-8
001 Ext.Adjustable 1200 Regulation available at ViNn>Vout
: Reverse current protection at ViNn=0V
RPA02X |- el 1.5 Internal| 1.5 |- oropen |
xx1E/G Latch |Input and output cut off completely at
PV standby:
,,,,,,,,,,,,,,,,,,,,,,,,, XXXA/B/E/F 9
Auto Switching 0.6t04.8 18t05.5 1200 SOT-23-5
__|Input and output bypass at standby:
xx1F/H xxxC/D/GIH

! For the externally adjustable output voltage type, this is a feedback voltage accuracy. *2 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.
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DC/DC Converters 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 controller,
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 Outout Lx Current | Protection
Name Control Range Range Accuracy'! | Frequency Trp Limit? | Circuit Other Features Package
V) v) (mV) (kHz) ) (A) Type
700: xxxAVB SONG
R1211x @ | PWM 25t06.0 Ext.Adjustable 1.0V£15 | External N Latch |WEIEEM : Ext., xxxA/C SOT-23-6W
300: x0xxC/D WEIEEE : Int., xxxB/D, with stand-by
300: xxxC : Ext.Adjustable
R1212D PWM 221055 Ext.Adjustable 1.0Vz15 700 xxxA External N Latch SON-8
1400: xxxB . Ext.Adjustable
700: A/E _ _: EXLAdustable
R1215D PWM 18t05.5 Ext.Adjustable 1.0VE15 | External N Latch Fhese M) SON-8
1400: xcB/F  ExtAdjustable
® Step-up and Inverting DC/DC Converters
. Lx |
Input Voltage| Output Voltage | Voltage | Switching Protection | Timer Latch
Pﬁ;‘r’::t Control Range Range Accuracy*!| Frequency Ot.':rpm (I;_l::ﬁ'}t Circuit | Delay Time Other Features Package
v) V) (mV) (kHz) T i) | e | (ms)
CH1: PWM, ELSE : Ext. Adjustable
Step-up 200
R1260D | 25t055| ExtAdustable | 1.0v£15 700,';’;‘;\/5 Etemall — | Latch | 100 |WZiEECM : Ext, xxxA/C |SON-10
CH2: PWM, ' [ Phase F
Inverting Int., xxxB, with stand-by
R1283K CHSIJ\L/‘\:’M 251055 | Ezmﬁa%'e rrrrrr e 100 08, | el e Latch | 50 : - DFN(PLP)2730-12
CH2: PWM, | ™ ' Up to Vbp-20.0, 0v25 | 1 400: 0C. 15 Inverting output only
Inverting Ext.Adjustable - ) )
45t05.8: +0.9% 1.0:
CHsgi PWM, | | X gst{Q;%G ,,,,,,,,,,,,,,,,,,,, O, "
ep-up 51058, KK : -
R1286K | 251055 | ExtAdustable, 0018 " OVEIS |l B | owccoore, CEEEEA RN
) ' -2.0t0-6.0: +70 1.5: 40: : xxxA/C to G,
CH2: PWM, xxxA/C to G - OxXX, 1xxx |Inverting output can be
Inverting 1.8: dynamically changed by
XXX S-wire control.
CH1: 900: xxxB/F, Synchro 1 Soft-S
© | PWMNVFM 300 /G 11
Step-up | Auto Switching: 1000: koIl ' WLCSP-12-P1
R1287x @ CH2 X’;(\)/(VB'\//IF, 251055 1100XXXB/F, Internal {--------- Latch 30 DFN3030-12
- - -4.5t0-6.0: 300: xxxC/G, 1.5 :
Inverting | x0C/D/GH ExtAdjustable, 001 | V30" | 1000 oD H only WLCSP-12-P1
® Step-up and Step-down Type DC/DC Controller
Product . Inplét Voltage OutpRut Voltage AVoltage B I:Switching Output Prg_tection B .
Name ontro! ange ange ccuracy'' | Frequency T ircuit ther Features ackage
v) v) (mV) (kHz) Type
CH1: PWM, Step-up
R1282D | 25t05.5 Ext.Adjustable 1.0V+15 700 External | Latch : Ext.Adjustable SON-10
CH2: PWM, Step-down [Phase HI=0
® Step-up and Charge Pump Type DC/DC Converters
s Lx .
Input Voltage | Output Voltage | Voltage | Switching Protection
Pﬁ:ﬁ:’:t Control Range Range Accuracy*'| Frequency Ol#)ut (I;_:':ﬁrlt Circuit Other Features Package
(V) (V) (mV) (kHz) " A Type
Up to 16.0, DC/DC output with noise reduction function,
PWM, Step-up Ext Adjustable 1.0Vx15 Internal| 2 VCOM amplifier 1 channel,
""""""""""""" 221055 | 300 to 1000 I GAMMA amplifier 6 channel
R1293K LDO 181025 H% | o Atdo'ustablé Interal 325’% Latch QFN(PLP)0404-32
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A ELESSE : Ext. Adjustable
Amplifier | 5.01016.0 - - - | - WECEM  Ext.
P : Ext.Adjustable
. § 2.0t05.5 |CH1: Upto20.0, The charge pump operates at 1/4th
CH1PWMStepUp :101A | ExtAdjustable 10Vi15 operating frequency.
CH2: 251055 180 to 1400, _ : Ext.Adjustable
CH3: 3.3105.5 | Ext.Adjustable V430 G - Ext.
Charge pump, Negative | - 103A * : Ext Adjustable
. | 20t05.5 |CH1: Upto20.0, The charge pump operates at 1/4th
CH1PWMStepup :101A | ExtAdjustable 10\/115 210 to 1400 operating frequency.
° CH2: 251055 ol _ : ExtAdjustable
R1294L m | Charge pump Positive | - 102A CH2/3: 1.5V+25 Ext.AdJustoabIe, Internal| CH1: 2| Latch QFN0404-24B
rrrrrrrrrrrrrrrrrrrrrrrrr ) ol 8008%
CH3: 3.3t05.5 | Ext.Adjustable V430 “Phase Batd
Charge pump, Negative | - 103A * : Ext.Adjustable

17 . For the externally adjustable output voltage type, this is a feedback voltage accuracy. *2 Lx current limit is different from output current.
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Step-up DC/DC Converter with VD and VR

DC/DC Converter Part
Product Input Voltage | Output Voltage Switching Lx Current Other Feat Pack
Name Control Range Range"! CE |Frequency Olflfrp o Limit* erireatures R
(V) (V) (MHz) ) (A)
RP600K0XxXA 231055 CE
777777777777777777 .0 109.9, P Diod
'RP600KOxxB PWM, Accuracy: +2% CE1
'RPB00K2xxC | pWM/NVFM 08to55 | | CE | 12 Internal 1.4 E c DFN(PLP)2527-10
Auto switching 2310525, LI : Except xx
RP600K1xxD Ext.Adjustable, CE Sequencing
Accuracy: +12mV
LDO Regulator Part Voltage Detector Part
Product | Output |Input Voltage | Output Voltage Operating e Detactor Output .
Name Current Range Range CE ECO Function Input \g:;tna:: Th'{:zgzld Delay Hystereﬁ/:j s
(mA) v) V) ) ) Time
RP600K0xxA 500 CE |Fast Response Mode EStil):)u(t; Y 5
'RPB0OKOXXB | 300 151050 | CE2|DCDCEnabled: | VN 10to45 | Y | 5
2.0t05.5 : o Fast Response Mode 0.8t05.5 | Accuracy: +2%,

RPG0OK2xxC | 150 Accuracy: £1% | |DC/DC Disabled: DC/DC Monitor Vsense | N P tone
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Automatic/Manual Shift Mode | output B A A
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.

Step-down DC/DC Converter with VD and VR

Product Input Voltage Output Voltage Voltage | Switching Outout Output | Protection
Name Control Range Range Accuracy | Frequency TIP Current *' Circuit Other Features Package
V) V) (%) (MHz) : (mA) Type
400: DC/DC,
R5220K PWM 2.8t055 1.0t03.3 12 1.2 Internal Latch DFN(PLP)2514-6
© ° memel) - 50: VR AN Biitin DC/DC and VR |07 )
Alternative Circuit
. 800: xxxA/BIC, Synchro
PWM, | | f2L1&DODC | w2 900: xxxD Soft-Start | _UVLO
RP901K | PWM/VFM 45t055 | 25033 VR | #1 1.2 Internal | 600 Reset Thermal | Sequencing DFN(PLP)2527-10
Auto Switching 2.010 3.0: VD, xxxA 0 Built-in VD and VR,
3.0t0 5.0: VD, xxxB/C/D - - for DVD drive
PWM/VFM 1.2t0 3.3 (DC/DC1) *2
RP904Z Manual 251055 | 2 Internal 1000 Latch | Built-in Bypass switch, |WLCSP-11-P2
switching 1.0 to 1.5 (DC/DC2) +30mV Output Voltage selectable
from DC/DC1 or DC/DC2

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

Step-up/down DC/DC Converters

Product Input Voltage | Output Voltage| Voltage | Switching Output Output Pro_tect!on
Merne Control Range Range Accuracy | Frequency ™ Current *'| Circuit Other Features Package
V) V) (%) (MHz) ) (A) Type
Forced PWM,
RP601Z PWMVFM | 23t055 | 2751042 £2 24 |Intemal| 1 S PG WLCSP-16-P1
Auto Switching : Dynamic Control of
Output Voltage Using S-Wire,
Forced Bypass Mode,
DVS: 50mV
Forced PWM, Latch
PWM/VFM 2.3t055 27t04.2 1.5 2.6 Internal 15 or WLCSP-20-P1
Auto Switching Reset
VFM 2010552 | 1610522 | 15 3 Internal | 0.2 — [ Soft-Star | WLCSP
(Underdevelopment)

*! Qutput Current (lout) can be affected by environmental conditions or external components. This is an approximate value. " The actual input/output voltage range
can be changed due to using conditions. ** Switching frequency is depending on the conditions of Input, Output Voltage, and Output Current.

18
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Li-ion Polymer Battery Protections/ Li-ion Polymer Secondary Battery Protections/ Analog Front Ends

REDC's Li-ion polymer battery protections and Li-ion polymer secondary battery protections 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 protections
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 protections for smartphones and tablets, 2-cell protections for DSLR and portable DVD players, multi-
cell protections for electrical power tools and E-bike and Li-ion polymer secondary battery protections for notebook PCs and electrical power tools.

- : Products Newly Released - : Products in Development

1-Cell Li-ion Polymer Battery Protections

REDC's 1-cell Li-ion polymer battery protections are high precision devices. Not only the over-charge detector threshold, for example, the R5486K Series
have an ultra high accuracy excess discharge current detector of +8% accuracy. (If Vb3 is less than 38 mV, £3.1 mV accuracy is guaranteed.) Due to using
external sensing resistance solution, R5472x/R5480x/R5486K/R5494x Series 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 R5471L Series have high precision over-charge voltage detector with +10 mV accuracy in the temperature range from 0°C to 50°C.

R5475N R5487L R5494K
Product Name R540xx R5471L R5478N R5472x R5480x R5486K R5497L R5494L
Supply Current (uA) | Typ. 3.50r4.0 4.0 3.0 4.0 + « 3.0 +
Standby Current (uA) | Max. 0.10r20 0.1 0.10r2.0 0.1 + + 0.10r0.5 0.5
Overcharge
Detector ThresholdRange (V)| 4.0t04.5, | 4110457, | J21045 | 411045 . . 421046, 411045,
Detector Threshold Accuracy (mV) 125 +10 ’ +25 = 120 120 +20
Output Delay Time () | Typ.| *-2%0 O 0:27 oF 10 - - - - - -
! . Latch or Auto Latch - Latch or
Protection Circuit Type Release Latch or Auto Release Latch - Auto Release Auto Release
Overdischarge
Detector Threshold Range (V) 2.0t0 3.0, - 1.910 3.0, 2.1103.0, - - 2.0t0 3.0, 2.1103.0,
Detector Threshold Accuracy (mV) +2.5% +2.5% +35 +35 +35
Output Delay Time (ms) | Typ. 20 « + + 20 or 128 20 20 128
N . Latch or Latch Latch or
Protection Circuit Type Auto Release Latch or Auto Release Latch + « Auto Release Auto Release
Excess Discharge Current
0.050 to 0.080, Vb3-1:0.015 to 0.046,
Detector Threshold Range (V)|  0.05 to 0.20, 0.05100.13, | 0.05t00.20, +10 0.030 to 0.048, +8% or £3.1, 0.025 0 0.15, 0.021 to 0.048,
Detector Threshold Accuracy (mV) 15 10 15 0.081t0 0.100, +15% Vp3-2:0.030 to 0.080, +100r £10% or 5 +10% or +4
+15 +8% or +3.1
Output Delay Time (ms)| Typ.| 6 or 12 or 16 36 6 or 12 12 120r16 | Voandsordsorss 12 8
Excess Charge Current
-0.100 t0 -0.081,
Detector Threshold Range (V)| -0.2 to -0.05, -0.17 to -0.05, . +15, -0.030 t0 -0.020, -0.060 to -0.015, -0.150 to0 -0.020, -0.035 to -0.020,
Detector Threshold Accuracy (mV) +30 +20 -0.080 to -0.050, +15% +15% or £3 +10% or £5 +15%
+10
Output Delay Time (ms) | Typ. 8or16 16 — 16 8or16 16 8 9
Short Protection
Detector Threshold (V) | Typ. 0.80r1.3 0.6 0.75 0.5 0.18 or 0.5 0.15t0 0.3 0.15 t0 0.40 VDET3%3 or VDET3%x4
Output Delay Time (ps) | Typ. | 200 or 300 or 400 600 200 or 300 250 + + + 200
0V charge Selectable « « Prohibited | + « Selectable +
Excess Current Sensing
. by External Resistor .
High Precision: Excess Current_Sensmg with Rsens Pin, Exccess Current_ Sensmg
Other Features by External Resistor with . h by External Resistor with
+10mV RSENS Pin Excess Discharging RSENS Pin
Sensing by Two-steps
Detection of VD3
e L s
Package DFN(PLP)1820-6 | DFN1814-6 | SOT25 |DFNELPHS IDFNELEIHAE | penorpytatas | DENtata6 | DIIELENATE
SOT-23-5 R5478N Series R5497L Series
SOT-23-6 S0T-23-6 DFN1414-6B

*! Considering of variation in process parameters, we compensate for this characteristic related to temperature by laser-trim, however, this specification is guaranteed
by design, not mass production tested.

H Typical Application

Battery Pack

R1 é%OQ

1kQ

5 tol\q\(/)\ran '

©

Rsens: Over-current detector input pin
Due to using external resistance R3, R5472x/R5480x/R5486K/R5494x
Series 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.
(Excess current threshold of R5486K is +8% accuracy. If Vb3 is less

than 38 mV, £3.1 mV accuracy is guaranteed.)

Products built-in the Rsens pin: R5472x, R5480x, R5486K, R5494x
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2-Cell Li-ion Polymer Battery Protections

REDC's 2-cell Li-ion polymer battery protections have a high accuracy. Especially R5461K and R5464K Series have an ultra high accuracy over-charge
detection of +10 mV and -15 mV in a temperature range from 0°C to 50°C.

Product Name R5460x R5461K R5462K R5463K R5464K R5466K
Supply Current (uA) | Typ. 4.0 4.00r5.0 4.0 « 5.00r6.0 5.0
Standby Current (uA)| Max. 0.10r2.0 0.1 0.10r2.0 0.1 - «

Overcharge
421045
Detector Threshold Range (V) or 3.60 to 4.35, 3.65 t0 4.32", 3.65104.32, 4.0t04.3", 4.0t04.3,
Detector Threshold Accuracy (mV) 3.5t04.0, +10/-15 +10 120 +10/-15 +20/-25
+25
Output Delay Time (s) | Typ. 1.0 - - - - -
Protection Circuit Type Auto Release « « « + +
Overdischarge
Detector Threshold Range (V) 2.0t0 3.0, - 2.0t03.2, - 2.0t0 3.0, -
Detector Threshold Accuracy (%) 2.5 +1 2.5
Output Delay Time (ms) ‘ Typ. 128 « « « « «
Protection Circuit Type or Ault_gtngI case Latch or Au%c?t% case Latch « «
Excess Discharge Current
0.05 t0 0.20,
Detector Threshold Range (V) 0.051t0 0.20, 0.05t0 0.24, 0.051t0 0.20, t;ro 0.05t0 0.24, -
Detector Threshold Accuracy (mV) 15 15 +10 0.20 to 0.40, +15
+10%
Output Delay Time (ms) ‘ Typ. 12 12 or 24 12 « 12 0r 16 16
Excess Charge Current
Detector Threshold Range (V) -0.1,-0.2,-0.4 -0.22 to -0.1, -0.2t0-0.1, - -0.22t0-0.1, -
Detector Threshold Accuracy (mV) +30, £30, +40 +30 +20 +20
Output Delay Time (ms) ‘ Typ. 8 « + « - «
Short Protection
Detector Threshold (V)| Typ. 1 « - « « «
Output Delay Time (ps) | Typ. 300 -« « « « «
0V Charge Acceptable Selectable + Prohibited Selectable «
Other Features with Alarm Function High Precision with Alarm Function with Alarm Function
Package DFNLP)1820-6 | DFN(PLP)2527-10 | DFN(PLP)1820-6B | DFN(PLP)1820-68 | DFN(PLP)2527-10 | DFN(PLP)2527-10

*! Considering of variation in process parameters, we compensate for this characteristic related to temperature by laser-trim, however, this specification is guaranteed
by design, not mass production tested.

H Typical Application

Battery Pack

R1

C1Z
R2 3300

C2=0.1pF

R6 < 510kQ

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

In the R5464K, the source of Aourt is Ps pin, not Vob pin. Therefore, the

B Alarm Function

Voltage
A

Alarm On

Alarm detect voltage

at normal temperature

Alarm On

to Charger

Alarm Output

VALML

at normal temperature at high temperature
Alarm detect voltage

! VAIMHE = = = = = = = = = = = — =
at high temperature

Alarm Off

.
»

Temperature

45°C

When 1-cell voltage or 2-cell voltage exceeds the alarm threshold voltage
(VALML), an alarm signal will be present at the Aour 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: R5461K,
R5464K, R5466K

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

* Products built-in the Alarm output pin (Aout): R5461K, R5464K, R5466K
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Li-ion Polymer Battery Protections/ Secondary Battery Protections/ Analog Front-ends

Multi-Cell Li-ion Polymer Battery Protections

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

Product Name R5431V R5432V R5433V R5436T
Supply Current (uA) | Typ. 12.0 i 6.0 12.0 +
Standby Current (uA) | Typ. 6.0 — — 6.0 «

Overcharge
Detector Threshold Range (V) 3.6t04.5, Jd i M I
Detector Threshold Accuracy (mV) 25
Output Delay Time (s)| Typ. 1.0 « « « «
Protection Circuit Type Auto Release ] + + +
Overdischarge
Detector Threshold Range (V) 2.0t0 3.0, o - 2.0t03.2, +
Detector Threshold Accuracy (%) 2.5 2.5 +50mV
Output Delay Time (s)| Typ. 0.128 or 1.2 Settable by C1 + + +«
Protection Circuit Type Auto Release « + Latch or Auto Release +«
Excess Discharge Current
VD3-1 0.1t00.3,
120 )

Vos2 BA: .45 0r 0.60, e PR TN O S
Detector Threshold Range (V) | /2% Vop-0.2, =tQ0 e e 0.05 10 0.1
Detector Threshold Accuracy (mV) S +\£BD'O‘6‘ L 0.25;7&()) e ol Vp3-2:  3xVD3-1, +10

. BD: 0 25_or 0.30 150 Vp3-2: 2 or 2.5 or 3xVp3-1,
Py 1125
(VD3-22Vp3-1 + 0.1V)
tVp3-1: 12 or 1.0s  |tVD3-1: Settable by Ct2 tVps3-1: Settable by Ct2 «

Output Delay Time (ms) | Typ.

tVps-2: 2 or 10

tVp3-2: tVp3-1x1/100 or 1/6

tVp3-2: tVp3-1x1/100 or 1/6

tVps-2: Settable by Ct3

Excess Charge Current

Detector Threshold Range (V) Vb4: Vbp+0.2, -0.05,-0.1,-0.2,-04 _ -0.05,-0.1,-0.2 -0.015, -0.05
Detector Threshold Accuracy (mV) +30 +30, +30, £30, 40 +30, 30, +30 17.5, 10
Output Delay Time (ms) | Typ. 8 « = 8 «
Short Protection
BA: 1.0
Detector Threshold (V) | Typ. Vbp-1.2 BB/BC: 0.75 — 0.25t0 1.0 0.1t00.6
BD: Vp3-2x1.67
Output Delay Time (us) | Typ. 300 « — 330 500
0V charge Prohibited Selectable Acceptable « Selectable

For 3-cell to 4-cell

For 3-cell to 5-cell Protection*!,

Over-charge/-discharge is controlled
by sending a signal to MCU from the

For 3-cell to 5-cell Protection™,

Built-in Cell Balance Function,

For 3-cell to 5-cell Protection,

Other Features Protection, Built-in Cell Balance Function, COUT/DOUT pin, Built-in Breaking Wire Detection*?, | External NTC Temperature
High Side Protection FET | Built-in Breaking Wire Detection Signal Output Type, External NTC Temperature Protection Function
Built-in Breaking Wire Detection Protection Function
Package SSOP-16 SSOP-24 SSOP-16 TSSOP-28 TSSOP-20

*! Cascadable for 6-cell, or higher cell protections.

H Typical Application

Battery Pack

2 Only BA version.

Enlarged

ng

oo e o
VCT VDD

Cell1 -}

Cell2

paval

Cell3

Celld

Cell5

Rse

1 CT2 CTLT|

L= =
= Crim .|.Cnx' "
Rsens
Rorain

H Cell Balance Operation

Enlarged Figure

Battery Pack

Rvbb %

- 0
Rvc1i  Cvbb——= Ve VDD
Rca1
ON
Cell1 —__—O } [CB]"H"
[ Bypass Current —Cvct R5432V
Rvcz T
AMAN— VC2

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 performs a test at
fixed intervals, depending on the capacitance connected to
CTLT pin. When a breaking wire event occurs, it results in
interrupting the charge or discharge condition.

Voltage
Over-charge ‘t ___________________ _®_ _______________________
threshold
Cell balance h_ _@_ I I _®_ ________________ (:D _______________
threshold
h Charge

arge Bypass Current  Bypass Current  Bypass Current
Cell balance L SEEEEEEEEr—S—S  ( ®_ ______
released threshold

Cell Cell Cell Cell Cell

| Voltage Voltage Voltage Voltage Voltage

B Cascade Connection

>

flow decreasing the cell voltage.

® When a cell voltage reaches to the cell balance released voltage, CB1 pin becomes "L"

Time

® 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 voltage 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

and N-channel transistor turns off, and then cell balance operation stops.

Imaginary Figure

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

cout
R5432V

DOUT
VSS

CTLC

CTLD
VC1

CcouT
R5432V

DOUT
VSs




SELECTION GUIDE 2016

Li-ion Polymer Secondary Battery Protections

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

Product Name R5434D R5435x ggzgzt R5439K R5458L
4.0: VceLn=4.15V (n=1, 2, 3, 4)
Supply Current (pA) Typ. 3.0 « 0.85 2.5: Voen=3V (n=1, 2, 3, 4) 1.5
Standby Current (pA) Max. — 0.1 4 0.2 0.5
Overcharge
Detector Threshold Range (V) 3.6t04.6, 4.10to 4.55, 4.10 to 4.60, 4.20 to 4.60, 4.00 to 4.70,
Detector Threshold Accuracy (mV) +25 +20 +20 +20 +20
2.0o0r
Output Delay Time (s) Typ. 15 4.0 or - + 2
6.0
Cout Output "H" Voltage (V) | Typ. 3.7 47 « +« VDD
Shutdown1 detector threshold:
3.8,
Shutdown Detector Threshold (V)| Typ. — 35 + Shutdown? detector threshold: —
231028
2-cell to 4-cell
Other Features 2-cell to 5-cell 2-cell to 3-cell 1-cell to 3-cell Voltage Regulator Funcion: 2.9V to 3.7V 1-cell
DFN1814-6,
Package SON-8 DFN(ELF)1019-68 | he pin-fayout of R5437L and DFN(PLP)2020-8 DFN1814-6C
that of R5438L is different.
B Typical Application
Battery Pack Self Gontrol Protector’
RN :
100¢ S S
© CVDD-l- 0.1uF IJ'I
J
"1 VDD |
BH_MA’T \VC1 VROUT
celt= M crm=oauF
R2
B11—AN\'—I— vC2
celzw 2 comm o auF 1
R3 R5439K == Cvrour
B2 \Vex]
Cell3 D cam 0.1uF
e
B3 e Normally L
Cetaw 1K c4T 0.1yF cout [—w g
B- VsS

©)

In terms of the order of connecting terminals, Connect sequences must be used as following:
B-—B3—B2—B1—-B+.
Otherwise, COUT may output "H" tentatively, and the fuse may be fused.
Please contact Dexerials Corporation regarding Self-control Protector.

Analog Front-ends for Li-ion Polymer Battery Protections

CMOS-based analog front-ends monitor up to five cell voltage levels of Li-ion polymer secondary battery.

analog front-ends
Supply Current (HA) Typ. 36
Low Supply Current Mode (pA) Typ. 6.5
Standby Current (pA) Max. 2.0
Voltage Monitoring Accuracy (mV) Input-referred Voltage Error: +9
Current Monitoring Gain Accuracy H ﬁé 1’8?822
Current Monitoring Gain Accuracy L ﬁé 252?)185’2)/ b
External Reference Voltage (mV) +3.5
Voltage Regulator Output Voltage (V) 3.311.0%
Voltage Regulator Output Current (mA) 30
Communication 12C

For 3-cell to 5-cell

Other Features Wakeup Function
Short-circuit Current Detection
Package TSSOP-16

H Block Diagram

VBAT

multiplexer
Built-in FET

|
T ]

RSN | RSP

©

Voltage VROUT
Regulator
External Refernce VREF
Voltage
VCELL
VIOUT
Wakeup
Short-circuit Detection il
12¢ SCL
IIF SDA

- A\\—
Rsens
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® : Automotive Products Available - : Products in Development

Introduction

Aiming at saving energy, not only the battery-powered application, but all electronic equipment is required to consumption power limit
according to each local standard. To save energy, instead of using LDO, switch IC for each circuit block is used after DC/DC converter.
Simple MOSFET can play the 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 Features

Product Category Product Description Typical Applications P;lz(::: 5
USB Switch USB Power Line Protection USB Powered Application: PCs, PC Peripherals, Digital TVs, Eggggn
USB Power Line ON/OFF Control STBs, Printers, Smartphones R5524x
Rectifier Switch Output Rectifier Regardless of Input Polarity Toy and Healthcare Product Powered by Dry Cell R5590()/N
Load Switch 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
Battery Power Line Battery Line Protection; Primary Power Supply Switch SeczorlgdﬁBySBsg?er}goZ?(wséesd Equipment: Smartphones, Tablet R5527K
Switch or Load Switch It can be used as a load switch for any electronic equipment. R5542Z
Intelligent Power Power Line's Systematic Protection; Secondary Power-saving with High Protection Requi_red _Equipm_ent during
Switch Power Supply Switch ’ Standby/ Sleep Mode: Portable Communication Equipment, R5550K
i DSCs, DSVCs, PCs, MFPs
. . . Power Selection Required Equipment: AC Adapters, USB
External Power Switch |Several Power Line Switchover Control Chargers, Wireless Charger R5528Z
OVP Switch Overvoltage Protection for Input Pin Charger Protection for Secondary Battery-Powered Equipment Eggggg
PC Card & Express Card |ON/OFF Control of PC Card Power Line PC Card Bus Slot, PC Card Reader Writer R5533V
Power Switch ON/OFF Control of Express Card Power Line Express Card Slot R5538D
B Typical Application
For Portable Equipment For Non-Portable Equipment
. Thermistor Thermistor
USB Switch
USB L R5524x szlrlig:’ri\:ch VSENSE@ o Pcl;x::hsg:/'il::h TVsense @
Device - R5523N o Load Power Power Load
R5520H R5550K (~1A) Management R5550K (~1A)
FLGl EN —o— Circuit —o—
Power Selector —o"o— Load Switch ToeE L°;‘;;V1Vi|2°h Taed
Switch USB Host [ R5540K | [RES4TK] =
AC or UsB I: Battery Power oo (~450mA) USB Switch _o/o_ & (=3A)
Adapter Power . Line Switch Step-domn CE R5524x Load
Charge Control | | Rechargeable | [RB527K] | “pope L Load R5523N (~450mA)
— o N H Battery Resazz | 1] DoDC _OR/554°K (c450ma)| | [ Device [* 1| REEEN —To—ck
Wireless —"o—h oTCE FLG] 1EN —o o _Load
[} R55282 ON (~450mA)
Charger StSpC—IdDO(\;Vﬂ (RE54TK] Load USB Host —"o— CE
—o o—EN Converter | |—o"o— C?E (-3A) Controller B(Etstﬁ:é ::‘:Tol;lges \?v‘:\t’::tr?)h
Load
c)
°_ON Load
Load (~6A)
°CE
m USB Switches R5524x Typical Application
There are two main roles of USB. Recently, USB switch IC is -?Vw
used as a load switch with protections.
. 10kQ~100kQ
1. USB Power Line's ON/OFF Control
VIN

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 preset over-current is detected, output
current is limited or power is cut off and latched for protection.

m USB High-side Switches

VIN Over Current

USB Host Controller | arning R5524x - *
3] EN
ON/OFF [ 3] GND youT
2
Enable I

FLG"

Disable

“ 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, 120uF or more capacitor attachment is recommended,
however, as an IC, changing capacitor is acceptable considering other usage.

oN Supply |Operating g(\alttgt Current Limit Short
Product . Current | Voltage |y Threshold | Current Limit |Internal Protection
Name Rei::gpce (MA) Range 0(:399 (mA) (mA) FeT | EN e Other Features Package
Typ. ) Typ. | Min. | Typ. | Min. | Typ.

R5520H 100 20 40t055| 22 — 1200 | 500 | 750 Pch | HIL | Constant Current SOT-89-5
R5523N e 130 20 22t55| 18 — | 1000 | 500 | 750 | Pch | HIL | Constant Current SOT-23-5
R5524x001A/B @ 650 | 800 Latch-Off/ DFN(PLP)1820-6
R5524x002A/B @ | 100 10 | 27t055| 24 | "7 | 7 550 | 650 | Nch | H |ConstantCurrent L& : OFF | SOT-23-5
R5524N004A @ 1250 | 1550 Constant Current |[RIEMEIREY : xxxA SOT-23-5
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B Rectifier Switches R5590x Typical Application
Protection against reverse insertion of a dry cell, generally,
mechanically or using diode method is common. These method
limits 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 1.5V R5590x Ec:l 1.5V R5590x E(Zl
realizes dry cell direction free insertion.

1.5V 1.5V

” ”

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

B Rectifier Switches

Product ON Resistance (Q) Supply Current (HA) | Operating Voltage Package
Name Typ. Typ. Range (V) 9
R5590N 0.6: SOT-23-5, VIN=1.5V N SOT-23-5
R5590D 0.52; SON1612-6, ViN=1.5V 0.05:Vin=1.5V 0910525 I5oN1612-6
B Load Switches
Same voltage is necessary for different function blocks. In that R5540K Typical Application
case, to make a power tree, a higher than required voltage is L
generated by DC/DC converter and distributed the appropriate Li-ion [CEZ 5V Stglg/%O(‘;"” ‘{m CEv] R5540K |12v CBaImeIr(a
voltage to each function block via LDO. In another case, the Battery[—- T T Current Limit cf,’fe
same voltage is generated by DC/DC converter directly, and C'N; COUT;C'N cE g
distributed the voltage via load switch. In using LDO method, a 12v] Rs540K | 1-2V |Mobile TV
certain dropout voltage between input and output is necessary, o g 5(':'3‘::
therefore, power loss should be bigger than using load switch Current Limit
method. Not only that, to secure the phase compensation of an
LDO, external capacitors are often necessary, therefore more 1.2V V‘g'-AN
space is required. On the other hand, load switches do not have ore
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 Switches
Supply . Current Limit
ON Operating Voltage | Output
Rioduct Resistance Surent Range Current e lptamnal CE Other Features Package
Name (HA) (mA) FET
(mQ) T V) (mA)
yp. Typ. Max.

R5540K002 0.75t0 3.6 200 350 | 500 - xxxC/D

""""""""""" 120 9 Nch H/L DFN(PLP)1010-4F

R5540K004 081036 450 | 700 | 1000 - OFF

Vin: 0.6 t0 4.8 : OFF
R5541K 18 25 VBiAs: 2510 5.5 3000 — — Nch H D DFN(PLP)1216-6G
ELLSE : Ext.Adjustable

Hm Battery Power Line Switches R5542Z Typical Application

Battery line switch IC can suppress inrush current at start-up by

its soft-start circuit. Due to the reverse current protection function
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.

Battery =

+ GND

i i The R5542Z detects a voltage drop of battery and cuts the switch off.
m Battery Power Line Switches

ON Supply Current . Output
Pﬁ:ﬂ:’: t | Resistance (HA) Opelr:at:‘ngge\(lel)tage Current In::eErgal ON/CE Other Features Package
(mQ) Typ. (A)

: ON/OFF

R5527K 45 40 18055 3 Nch HIL DFN(PLP)1612-4D
: xxxC/D
: OFF

Switch: 10 Switch: 2.3 t0 5.5

R55422 9 VD: 1 VD:1.2t05.5 6 Neh H Built-in Voltage Detector (CMOS Output) WLCSP-12-P3
Detector Threshold: 2.0V to 5.0V
Detector Threshold Accuracy: £2.0%
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H Intelligent Power Switches

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 current is possible. Not only that, if the preset detector delay time has passed, the switch
turns off. But after a certain time, automatically resumed and checking the current again and the same operation repeats until the abnormal
cause is removed.

H Intelligent Power Switches

R5550K Block Diagram

VIN E]‘

¥

Timer2

Gate control

k

Current Sense

uvLo
Supply | Operating - -
Product _ON Current e Detect | Qutput Current Limit Threshold Output Current Limit Internal
Resistance Voltage | Current (mA) (mA)
Name (nA) Range vV FET
(mQ) (V) V) (A)
Typ. Typ. Min. Typ. Max. Min. Typ. Max.
R5550K001A 180 2.6 2.3t05.25 1.9 1 300 460 624 1130 1470 1790 Pch
Detector Current Limit/Under Voltage .
Product Threshold Detection Output Current Limit ,
Name V) (ms) (ms) Protection Package
Typ. Delay Time OFF Time ON Time Delay Time OFF Time ON Time
R5550K001A 0.5 10 80 25 1.33 80 1.33 Auto Release DFN(PLP)1010-4F

m External Power Switches/ OVP Switches

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, OVP voltage can be set by user with divider resisters.
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
usB
Charger
Wireless to System
Charger
m External Power Switches/ OVP Switches
OoVP UvLO
Supply Operating
ON Detect Detect | Qutput | Internal
P{f:::: i Resistance Cl(:;;\e)nt VRO,‘:EQ: Voltage | Voltage |Current| FET | EN Other Features Package
(mQ) V) (v) (v) (A)
Typ. Typ. Typ. FET
6.8 : OFF
R5528Z001A 54 50 2.31036.0 +3% 1.9 3 Nch L 56 ] WLCSP-9-P1
Debounce Time Delay Circuit
6.8 Adjustable OVLO Threshold
R5560Zxx1A 38 19 2.51028.0 0 — 4.5 Nch — |Surge Clamp Circuit: 80V WLCSP-12-P2
3% " -
Debounce Time Delay Circuit
|_PG_ ]
B PC Card & Express Card Power Switch Products Lineup
Product "
Name Function Feature Package
R5533V |Single Slot Power Switch for PC Card Corresponding to Standard-type PCMCIA Power Controller, Nch MOSFET SSOP-16
R5538D |Power Switch for Express Card For Total Power Management for Express Card QFN0404-20
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@ : Products in Development

Power Management ICs for LED Lighting

REDC offers power management ICs for LED lighting in ‘Smart Society’ that help our customers to add a new value to their products.

B Constant Current LED Controller

We provide a new constant current LED controller that can achieve human-friendly LED lightings. This controller can be used for LED lightings
for FA equipment or various facilities that are directly driven by DC current. It also can be used for illumination for brightening surroundings or
illumination for amusement that requires a large current or a wide dimming range. Also, it can be used for illumination for image recognition
system that requires flicker-free lighting at photographing. This controller also can be used as a constant current controller for various

equipments that require constant current.

B Constant Current LED Controller

Version Dimming Control Efficiency Standby Current | Signal Input Circuit Feature
R1580N00TA O O O Comparator Input,  |If a 0.5% dimming is not required, 001A is
(1%-100%) Feedback Voltage=0.4V (Max.) 140pA (Typ.) H=1.2V, L=1.1V recommended.
© A O Comparator Input . I L
| _R1580N002A - i il , Min. .
— (0.5%100%) | Feedback Voltage=0.8V (Max.) | 140uA (Typ.) H=1.2V, L=1.1y_ |Migh Accuracy Dimming, Min. Dimming 0.5%
O @) © Inverter Input
| _R1580N003A - - -0
— (1%-100%) Feedback Voltage=0.4V (Max.) | 28uA (Typ.) H=1.V, L=04y |-oW Standby Current Type
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For more details, please refer to the Package Information on the REDC web site.
- : Products Newly Released - : Products in Development (/i@ : Halogen Free 4 : JEDEC-Compliant
WLCSP Package

Power Dissipation (mW)

Pin | Symbol Package H:Iroeg:n Ascit::l B\t;it;:vm pimensions (mm) Higl?tw:tatfgiogfgg?tion D.:.raepctinign Qus:‘:lltyl
Body | MountArea [Tickness| Pitch SB(:ﬁj)r Timax=125°C |Tjmax=150°C" (pes)
4 |z WLCSP-4-P2 |G . 0.79x0.79 | 0.79x0.79 | 0.48 | 05 | 0.16 530 662 TR | 5,000
4 | z WLCSP-4-P5 | (Wil . 0.69x0.69 | 0.69x0.69 | 048 | 04 | 0.16 278 348 TR | 5,000
4 |z WLCSP-4-P7 |G . 0.69x0.69 | 0.69x0.69 | 0.36 | 0.4 | 0.16 278 TR | 5,000
4|z CHIF
5 z ("H/F ] - 1.346x0.98 | 1.346x0.98 | 0.56 | 0.5 | 0.25 770 ¢ E2 5,000
6 | Z WLCSP-6-P2  |Wild| = 1.29%0.87 | 1.29x0.87 | 048 | 05 | 0.16 650 E2 | 5000
6 | z WLCSP-6-P6  |GUH| = @ 128x0.88 | 1.28x0.88 | 0.64 | 04 | 0.26 910 e E2 | 5000
8 | z [HIF)
9 | z WLCSP-9-P1  |GU| = @ 127x127 | 127x127 | 064 | 04 | 0.26 1190 E2 | 5000
" |z WLCSP-11-P2 |l o ool | 2.37x147 | 2.37x147 |0.78 | 05 | 0.16 1000 E2 | 4,000
12|z WLCSP-12-P1 |G| = 1.97x147 | 1.97x147 | 081 | 04 | 0.26 760 & E2 | 4,000
12|z WLCSP-12-P2 || = 8558 | 1.288x1.828 | 1.288x1828 | 0.64 | 0.4 | 0.27 760 & TL | 5,000
12| z WLCSP-12-P3 |l = 8538 | 1.68x1.28 | 1.68x1.28 | 0.65| 04 | 026 1000 & E2 | 4,000
16 | Z WLCSP-16-P1 |l ® m 195%1.95 | 1.95x1.95 | 0.64 | 04 | 0.26 1400 & E2 | 5000
20| z (HIF ) 8385 | 2.3051.70 | 2305x1.70 | 054 | 04 | 0.265 1400 & E2 | 5,000
DFN(PLP) Package
Halo Actual | Bott Dimensions (mm) Pogvtz:lgailizi%f:\%?ti(g;vv) Taping | Quantity/
Pin | Symbol Package Fre%en é:izuea \‘;ie:,m High Wattage Condition Diraepcltr;gn e
Body | MountArea [Tickiess] Pitch | Tjmax=125°C | Tjmax=150°C" (pes)
4 | K | DFN(PLP)0808-4 |@ld = - m 0.8x0.8 | 0.8x0.8 | 04 | 048 286 358 TR | 10,000
4 | K | DFN(PLP)10104 |@ld#| = = @ 1.0%10 | 1.0x1.0 | 06 | 065 400 500 TR | 10,000
4 | K | DFN(PLP)10104B |@ld| = = & 10x10 | 10x1.0 | 06 | 065 400 TR | 10,000
4 | K | DFN(PLP)1010-4F |@li| = = 10x10 | 10x1.0 | 04 | 05 300 TR | 10,000
4 | K | DFNPLPy612-4 |QGL@| w = 12x16 | 12x16 | 06 | 06 610 762 TR | 5,000
4 | K | DFN(PLP)1612-4B |l ®» = 12x16 | 12x16 | 04 | 06 580 725 TR | 5,000
4 | K | DFNPLP)16124D |@ld| ® = 12x16 | 12x16 | 06 | 05 610 TR | 5,000
4 | K | DFN(PLP)2114-4B |Wil#| ® m 14x21 | 14x21 | 06 | 065 714 TR | 5,000
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Power Dissipation (mW) Quantity/
, Halogen |  Actual Bottom Dimensions (mm) Standard Condition Taping
Pin'\Smbol|  Package Fee | Size | View High Wattage Condition | pircion| ~ 3°%)
Body Mount Area |Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
6 | K | DFN(PLP)1212-6 || = = | [0 | 12x12 | 12x12 | 04 | 04 400 500 TR | 5000
6 | K | DFN(PLP)1212-6F |Qld| = = non 12x12 | 12x12 | 04 | 04 666 TR | 5,000
6 | K | DFN(PLP)1216-6F || = m 16x12 | 16x1.2 | 04 | 05 385 E2 | 5000
6 | K | DFNPLP)12166G |@ld| = = | [T | 16x12 | 16x12 | 04 | 06 714 e E2 | 5000
6 | K | DFN(PLP)1414-6 |G| = = — 14x14 | 14x14 | 04 | 05 TR | 5,000
6 | K | DFN(PLP)16166 |Qld| = = ) 16x1.6 | 16x1.6 | 06 | 05 640 800 TR | 5,000
6 | K | DFNPLP)16166B |l ®m = — 16x16 | 16x1.6 | 06 | 05 640 TR | 5,000
6 | K | DFN(PLP)1616-6D |l w = ] 16x16 | 16x1.6 | 0.6 | 05 640 TR | 5,000
6 | K | DFN(PLP)1820-6 (@l m = 18%x20 | 1820 | 06 | 05 880 1096 TR | 5,000
6 | K | DFN(PLP)1820-6B |Wild#| m = i 18x20 | 1.8x2.0 | 0.6 | 055 880 1096 TR | 5,000
6 | K | DFNPLP)2514-6 (@I B O 14x25 | 14x25 | 06 | 05 730 TR | 5,000
8 | K | DFN(PLP)2020-8 |Wld| ®m = 20x2.0 | 20x20 | 06 | 05 880 1100 TR | 5,000
8 | K | DFN(PLP)2020-88 |l m = 20x20 | 20x20 | 06 | 05 880 1100 TR | 5,000
10 | K | DFN(PLP)2527-10 |Qilid| W [ [o] 2.7x2.5 27x25 | 06 | 05 19:000 mﬁ TR | 5,000
uuuuuu 1000
12| K | DFNPLPra0-2 |GIGD| M | [ o] | 3027 | 30x27 | 06| 05 1950 @ TR | 5,000
DFN Package
Power Dissipation (mW) Quantity/
. Halogen |  Actual Bottom Dimensions (mm) Standard Condition Taping
SR Rackage Free Size View High Wattage Condition Direction (Rzzl)
Body Mount Area |Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
4 L DFN1010-4 G = - <, 10x1.0 | 1.0x1.0 | 04 | 065 400 500 TR | 10,000
5 | L | GEEIHEE G = - 12x1.2 | 12x12 | 04 | 08 650 TR | 5000
6 | L DFN1212-6 G = = = 12x12 | 12x12 | 04 | 04 600 750 TR | 5,000
6 | L DFN1414-6 G = = 14x14 | 14x14 | 04 | 05 600 TR | 5,000
ooo
6 | L DFN1414-6B |l = = 14x14 | 14x14 | 06 | 05 TR | 5000
6 | L DFN1616-6 G| = = - 16x16 | 16x16 | 04 | 05 640 TR | 5,000
6 | L DFN1616-6B |Gl = = ] 16x16 | 16x1.6 | 04 | 05 640 800 TR | 5,000
6 | L DFN1814-6 Gl = w W 14x18 | 14x18 | 04 | 05 TR | 5,000
6 | L DFN181468 |Gl m = Ej 14x18 | 14x18 | 04 | 05 TR | 5,000
6 | L DFN1814-6C BRI HIF 1R B [:J 14x18 | 14x18 | 04 | 05 TR | 5,000
8 | L DFN1216-8 Cd = = 16x1.2 | 16x12 | 04 | 04 625 781 E2 | 5000
12 | L DFN3030-12 || W 3 30x30 | 3.0x30 | 08 | 05 1950 & 2440 & TR | 3,000
SC Package
Power Dissipation (mW) Quantity/
X Halogen . Top Dimensions (mm) Standard Condition Tapin
Pin |Symbol| Package F?Se Actual Size View Ultra High Wattage Condition Directign (Rizl)
Body Mount Area (Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
4 | Q| sC82B - ﬁ] 20x125 | 20x21 | 1 | 13 380 TR | 3,000
5 | Q sc-88A |Gl - @ 20%1.25 | 20x21 | 1.1 | 065 380 475 TR | 3,000
SOT Package
SOT-23-3
3 N (sCson) | UL - [ ] 2.9x1.6 29x28 | 14 | 0.95 420 TR | 3,000
SOT-23-5 E;;
5 N (sc7an) |Gl = [ ] 2.9%x1.6 29%x28 | 1.2 | 0.95 420 525 TR 3,000
SOT-23-6
6 | N corn |G - ﬁﬂ 29x16 | 29x28 | 12 | 095 420 TR | 3,000
6 | N | soT23-6w |Wld - ﬁﬂ 29x18 | 29x28 | 1.2 | 095 430 TR | 3,000
6 | N | TsoT-236 |@ld - @ 29x1.6 | 29x28 |095| 0.95 460 TR | 3,000
SOT-89 —~
3 | H scey |l | B8 4.5%x2.5 45%40 | 15| 15 900 T 1,000
5 | H | soT-895 |l - 45%25 | 45%435 | 15| 15 900 120 T | 1,000
o TO00 2200 2700
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SON Package

3 | D | SON1408-3 | Wl - = [ 1 | 14x08 | 14x12 | 06 | 045 250 TR | 9,000
6 | D | SON1612-6 | Wild = = [:l:jj 16x1.2 | 16x16 | 06 | 05 500 TR | 4,000
6 | D SON-6 (HIF) [ | E\ 16x2.6 | 16x3.0 |0.85| 05 500 625 TR | 3,000
6 | D HSON-6 | Willd m O B 29x28 | 29x30 | 09 | 095 900 TR | 3,000
8 | D SON-8 CHIF) W D 29x2.8 | 29x30 | 09 | 0.65 480 TR | 3,000
10 | D SON-10 | Wil H @ D 29x28 | 29x30 | 09 | 05 480 TR | 3,000
SOP/TO Package
Power Dissipation (mW) Quantity/
. Halogen i Top Dimensions (mm) Standard Condition Tapin
Pin |Symbol| Package Frege Actual Size View Ultra High Wattage Condition Di,ecﬁgn (Rizl)
Body Mount Area |Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
8 | 6 | ssorsc |Wid [ 29x2.8 | 29x40 | 1.3 | 0.65 380 475 TR | 3,000
10 | V | SSOP-10 |W@ild B 31x44 | 3.1x64 |125| 05 450 E2 | 2,000
16 | v | ssop-16 |@ld - 51x44 | 5.1x64 |145/| 0.65 685 E2 | 2,000
24 | vV | SSOP-24 |l . 79x56 | 7.9x76 | 14 | 0.65 770 E2 | 3,000
1700 2100
6 | s HSOP-6J | Willd = E::j 502x39 | 5.02x6.0 |1.65 | 1.905 2700 3400 E2 | 1,000
8 | S | HSOP8E |Wild “ I:I L | | 52x44 | 52x62 | 15| 127 2900 3600 E2 | 1,000
18| s | HsoP-18 |@Id “ (| 52x44 | 52x62 | 15| 05 2500 & 31250 E2 | 1,000
G M TssoP-16 JCHF I | - 50x44 | 50x64 | 12 | 0.65 850 & E2 | 2,500
20 | T |GEED | GED - - 6.5x44 | 65x64 | 1.2 | 065
[annooonnnnoon
28 | T |@GEEDD G 97x44 | 97x64 | 12 | 0.65 1250 & E2 | 3,000
e 1900 2350
5 | J | TO-252-5-P1 | — E m 6.54x6.04 | 6.54x9.68 | 2.54 | 1.27 2800 2300 T1 | 3,000
1900 2350
5 | J | To-2525-P2 | (Wil 6.6x6.1 | 6.6x9.9 |2427| 1.27 2800 2300 T1 | 3,000
QFN Package
Power Dissipation (mW) Quantity/
X Halogen . Bottom Dimensions (mm) Standard Condition Tapin
Pin |Symbol| Package Fre% Actual Size View High Wattage Condition Directign (Rf:il)
Body Mount Area |Thickness| Pitch Tjmax=125°C Tjmax=150°C*' P
20 | D | aFnoso420 |G| X ED 40%40 | 40x40 |0.85| 05 TR | 2,000
670 630
2| k | ornosos2s | D 40%40 | 40%40 |075| 05 1500 1860 E2 | 1,000
670 830
I 0x4. 0x4. : :
LYSR I QFN0404-248 JTHIF) B | )| 4040 | 4040 |0T5] 05 1500 1860 E2 | 1,000
”””””” 670 830
2 |k |orveeoe i) EED (] o 4040 | 4.0x40 | 0.6 | 04 1500 1860 E2 | 2,000
2| L s e JE =] | 50x50 | 50x50 |085| 05 1600 & 2000 ¢ E2 | 1,000

* Tjimax = 150°C does not apply to all products.



Real Time Clocks

4-wire Serial Interface (SPI Bus)
. Teleept| Time Keeping . Perodic Battery | Clock | 0SC | 2 |vpyitn|
e Package T Voltage T Interupt | 32kHz Clock Output| Checker | Adjust| Halt Switch-o\\’rer Delay Foafires
yp. (V) Function (V) Function | Sensing | *"." . | Function
(uA) Circuit
QFN023023-16 .
R2043X |- 0.45, | Typ.0.661t05.50 2 Sets, 0.5s to  [Nch Open Drain Output, 160r1.3 v v N N
T8Sop10G | at3V | Worst. 1.0t05.5 | W/H/M, H/M 1Month | Controllable by Command
. Built-in Crystal Unit
0.48, 2 Sets, 0.5s to  [Nch Open Drain Output, e
R2045S SOP14 at3v 11510 5.50 W/H/M, H/M Month _|Controllable by Command 210r13 Y Y N N gfgsggcy Deviation:
Rx5C348A |- SSOP10 77777 0.35, Nch Open Drain Output,
SSOP10G at3Vv 2 Sets, 0.5sto |Controllable by Command
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1.451t05.50 T 21o0r16 Y Y N N
0.55 WIHM, HiM 1Month Nch Open Drain Output,
RV5C348B| SSOP10G at 3V Keeping Output Enable

3-wire Serial Interface

. e KPS| Time Keeping . Perodic Battery | Clock | 0SC | % |voyith| Switch-over/
e Package T Voltage Function Interupt | 32kHz Clock Output| Checker | Adjust| Halt Switch-o\\’/er Delay Detector
yp. (V) Function (V) Function |Sensing|™"~." . |Function| Threshold
(uA) Circuit
R2033x QFN023023-16| .45, | Typ.0.66 t0 5.50 2 Sets, 0.5st0 |CMOS Output with eor1a | Y |y | N N
TSSOP10G at3v | Worst. 1.0t05.5 | W/H/M, H/M 1Month  |Control Pin ’ '
Ra061x | 023023161 0.4, | Typ.075105.50 2 Sets, 0.55 to . st00r135| ¥ | v | v v [1Tv28V
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  |QFNO23023-16] i3y | worst. 10055 | W/HIM,H/M | 1Month |Level Shifter 21000135 ) Y |V | YT Y| 2Tv.29v
R2262x QFN0202-18 | 03 | Typ.06t055 2 Sets, 0.5sto |CMOS Output with 135 vyl vz |y 97V
TSSOP10G at 3V Worst. 0.9t0 5.5 WI/H/M, HIM 1Month |Level Shifter ’ .
SSOP10 0.35, 2 Sets, 0.5st0 |CMOS Output with
Rx5C338A SSOP1OG """" at3v 1.45105.50 WIHIM, H/M Month | Control Pin 210r1.6 Y Y N N

2-wire Serial Interface (I°C Bus)

Time Keeping| —. . - Back-up . Others
Time Keeping Perodic Battery | Clock | 0SC VDwith -————————
Product | package c#;’;"‘ Voltage FoNaih | Interupt |32kHz Clock Output| Checker | Adjust | Halt | 2% | pely Switch-over
(1A) v) Function (V) Function | Sensing Circuit Function Threshold
R2023x QFN023023-16| 045 | Typ.066t0550 | 2 Sets, 0.5sto |CMOS output with 16013 | v | v N N
TSSOP10G at3V | Worst. 1.0t05.5 | W/H/M,H/M | 1Month |control pin ' '
SOP14 0.48, 2Sets, | 05sto |CMOS output with Buit-n orystal unit.
e o atav | 1810850y HiM | Month |control pin 2tortd | Y Y | N | N Fgfﬂo.‘:)‘;?gy Deviation
QFN023023-16 2set | 05sto y | 2A2s
R2051x SSOP16 0.4, Typ. 0.75t05.50 | W/H/M,H/M | 1Month |CMOS c_)utput with 2100r135| Y v v 2.4V, 2.8V, 4.0V
""""""""""" at 3V Worst.1.0t0 5.5 Reg|steronly Reglsteronly level shifter
TSSOP10G No INTR pin | No INTR pin - 24v
R2221x QFNO018018-12] 932 | Typ.06105.5 2 Sets, 0.5sto |CMOS output with 135 v |y N N |[ECOmodeis set
TSSOP10G at3Vv | Worst.0.9t05.5 | W/H/M,H/M | 1Month |control pin ’ by ECO Pin.
R2223x QFN01801812 0.3%, Typ. 0.6t0 5.5 2 Sets, 0.5sto |CMOS output with 135 v v N N ECO Mode is set
TSSOP10G at3V | Worst.0.9t05.5 | W/H/M,H/M | 1Month |control pin ’ by a Register.
Nch open drain output
RSSCIT2A | cors 05, | 3080 | ases | 0ssto |Commolabetycommend)| | |y | |y |32768H2I32000Hz
at 3V W/H/Mx2 1Month |CMOS output Crystal is Selectable
RS5C372B 1.45106.00
) ) (Controllable by command)
0.35, 2 Sets, 0.5sto |CMOS output with
RV5C386A | SSOP10G at3v 1.451t0 5.50 W/HIM, HM | 1Month |control pin 210r1.6 Y Y N N
0.35, 2 Sets, 0.5sto  |Nch open drain output
RVSC387A | SSOP10G at 3V 14510550 W/H/M, H/M | 1Month |(Controllable by command) 2tort6 Y v N N

*! For secondary battery or capacitor

2 For secondary battery or capacitor, built-in VR for charger ** Time keeping current can be reduced in ECO mode.
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'(I;nl:r:felsteepmg 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.

32kHz 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.

32768Hz/32000Hz
Crystal Selectable

RTC generally use 32768Hz crystal oscillator. But RS5C372A/B can select 32000Hz crystal oscillator as well as 32768Hz crystal
oscillator. 32KOUT pin outputs 32000Hz clock pulses when 32000Hz 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
(0£5ppm)

R2025S/D and R2045S incorporates 32768Hz crystal unit. The oscillation frequency is adjusted to high precision (0+5ppm: 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 9+5ppm.

ECO Mode

In the case that equivalent series resistance of crystal oscillator is low, (approximately equal or less than 45kQ) 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.

Standard B witeh over Chroutt Real Time Clock Module
4-Wire (SPI Bus) Ex?cgfgx - R2045S
R2262x
3-Wire R2033x R2061x -
R2062L
R2221x
R2223x
2-Wire (IC Bus) R2023x R2051x R2025x
RS5C372x
RV5C386A
RV5C387A

Functional Map

4-wire (SPI Bu

RS5C372x

R2000 Series R2200 Series

Almost Software Compatible
Pin Compatible

Rx5C348x > R2043x
Almost Software *
Compatible
Software
Almost Software Compatible Compatible
Pin Compatible [

R2033x | > R2061x |

R2062L |-

(Built-in backup switch-over circuit)

Almost Software Compatible

(Standard)
Pin Compatible

;[ R2221x J[ R2223x }

RV5C386A

RV5C387A

Almost Software
Compatible
Compatible

> Raozs | AN )

Software
* Raost

Almost Software
Compatible




Real Time Clocks

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

1. Programmable Calibration Adjustment

REDC RTCs have a programmable calibration 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 programmable calibration circuit have an
external temperature sensor to compensate this
deviation.

Back-up Time Measurement (R2051S01)
Backup Time
Backup Device Backup Backup
Starting Voltage: 5V Starting Voltage: 3V
Coin Cell Primary Battery _ 10 Years or more
(CR2032) (Calculated Value)
Electric Double Layered
Capacitor (1F) 130 Days 116 Days
Electric Double Layered
Capacitor (0.1F) Al BES il [DEYE
Aluminum Electrolytic .
Capacitor (4700uF) 20 Hrs 12 Hrs 30 Min
Aluminum Electrolytic :
Capacitor (470uF) 2 Hrs 1 Hr 15 Min
Aluminum Electrolytic . :
Capacitor (47uF) 12 Min 7 Min 30 Sec
OSCIN
Oscillator 5 CJ 32,768 Hz Crystal Oscillator
Circuit
———{oscour
CD
32,768 pulses | 32,768 pulses | 32,644 t0 32,892 |
per second per second pulses per second |

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

A f/fO (ppm)

t(°C)

Uncompensated /
Crystal Drift

A f/fO (ppm)

/ NICE?

REDC RTCs V \J
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 Backup Switch-over Circuit Main Power Supply
Secondary

Battery
or
Large Capacitance

Capacitor

Primary
Battery

RTC Serial Microcontroller
Block Interface

Notes: R2062L does not have the SW2 switch or the VSB pin. R2262x has the SW2 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.
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Package Informaiton

sy : Halogen-free

Pin

Symbol

Package

Halogen

Free

Actual Size

Dimensions (mm)

Body Size

Mount Area | Thickness

Pitch

Taping
Direction

Quantity/Reel

Product Name

10

10

10

16

16

22

S

SSOP8

SSOP10

SSOP10G

TSSOP10G

QFN018018-12

QFN023023-16

QFN0202-18

SOP14
(RTC Module)

SSOP16

SON22
(RTC Module)

3.5x4.4

3.5%4.4

2.9x2.8

2.9%x2.8

1.8x1.8

2.3x2.3

2.0x2.0

10.1x5.0

5.0x4.4

6.1x4.7

3.5%6.4 | 1.25

3.5%6.4 | 1.25

2.9x4.0 1.2

2.9%x4.0 | 0.85

1.8x1.8 | 0.43

2.3x2.3 | 0.43

2.0x2.0 | 0.43

10.1x7.4 3.2

5.0x6.4 | 1.25

6.1x5.0 1.3

0.65

0.5

0.5

0.5

0.4

0.4

0.4

1.27

0.65

0.5

E2

E2

E2

E2

E2

E2

E2

E2

E2

E2

2,000

2,000

2,000

2,000

3,000

3,000

3,000

1,000

2,000

1,000

RS5C372A
RS5C372B
RS5C338A

RS5C348A
RV5C338A

RV5C387A
R2023T

R2262T
R2221L

R2223L
R2023L

R2062L

R2262L

R2025S

R2045S
R2051S

R2061S

R2025D




LD Driver LSI
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- : Products in Development (g5 : Halogen Free
LD Driver LSI

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

Supply Max. LED Current Drive Current Setting (mA)
Product Operating | Min. Pulse . Halogen
Name LD CH Voltage Frequency Width Threshold LED Operating Package Free Other
(\4] (MHz) (ns) Current | Current | Current
RN5C713 Cathode | 2CH 5.0 400 1.25 50 50 70 QFN0606-48 Wi
Need no VR,
Digital method
RN5C719 Anode | 1CH 5.0 200 25 70 50 100 QFNO0505-36 Wi
RN5C711 Cathode | 2CH | 3.30r5.0 200 25 — — 70 QFN0505-36 {H/F )
RN5C716 Anode | 1CH | 3.30r5.0 200 25 — — 80 QFN0303-20 Wi Include APC
(Automatic Power
RN5C512 Cathode | 2CH 5.0 400 1.25 70 50 100 QFN0506-32 Control), LVDS (Low
Voltage Differential
ignal) fi t dat
RS5C516 | Anode | 1CH 5.0 200 25 70 50 100 Tssop0 | @@ | S'9na) format data
RS5C517 Anode | 1CH 3.3 200 25 50 50 70 TSSOP20 Wi

Multiple-PMU

SELECTION GUIDE 2016

L&y : Halogen Free

Multiple-PMU Products

REDC Multiple-PMU is a high integrated power management system IC, which is perfect optimum for the application which uses single Li-ion battery and
needs multiple channels of power conversion. It is also optimum in case of needing an accurate control function as multiple core application processors.

B Multiple-PMU Products Lineup

Product Input Voltage Main Function
Package Range Interface| Step-down Battery-Gauge
Name (V) DC/DC LDO | VD | Charger (Fuel-Gauge) WDT | ADC | RTC | GPIO
RN5T566 QFN0606-36 271055 PIN 2 5 | 2 — — — T T =T =
RN5T567 QFN0606-48 271055 2C DU 7 | 4 _ _ 1] — | = a
RN5T568 QFN0707-48 271055 C v 7 | 4 — — 1] — | = | 4
3 Wall
RN5T614 QFN0606-48 311055 2C Do 8 | 2 | L= _ N N A .
RN5T618 QFNO0606-48 271055 2C 3 7 | 4 | Wal 1 1 1] — | 4
7105 DVS* USB
RC5T619 CSP0606-85 5 wal
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 271055 C . 12| 4 1 1 1 1 5
RC5T619x CSP0608-80 DVS* USB

' DVS (Dynamic Voltage Scaling) allows the output voltages to be programmed through I°C.

Multiple-PMU Package Information

Dimensions i i
Pin | Symbol Package Hag?egeen Body Size | Thickness |  Pitch D}-raeliltr;gn stzéllty P;l?ri:: ‘
36 N QFN0606-36 ("HIF ] 6.0x6.0 0.9 0.5 E4 5,000 RN5T566
2000 RN5T567
" N QFN0606-48 (HIF ] 6.0x6.0 0.9 0.4 E4 R RN5T614
5,000 RN5T618
QFN0707-48 ("HIF ] 7.0x7.0 0.9 0.5 E4 2,000 RN5T568
80 c CSP0608-80 (HIF ] 6.0x8.0 1.2 0.65 E4 2,000 RC5T619x
85 c CSP0606-85 CHIF ] 6.0%6.0 1.07 0.5 E4 2,000 RC5T619
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Product Index

Voltage Regulators Voltage Detectors/Watchdog RPSAQL +vveeerrereeeeammmreeeaniiineesniieee e
Timers/Reset Timers [RP512x FIEEEII TR RPN P R RSP
R3111x RP550K -

R31 1 2X RP6OOK .............................................
RATIGX e v eerrmrmermens e R3114x RPBOZ: e rerrrrermernee e
R1121N R3116x
R1122N R3117x
R1130H R3118x RP901K

R1131x R3119x RPOOAZ: -+ erernerrnnserninennineiiin e
R1141Q R3130N
R1150H R3132x Li-ion Polymer Battery Protections/

Li-ion Polymer Secondary Battery

R1155x R3134N Protections/Analog Front-ends
R1160N R3150N R540xx -
R1161N R3200x R5431V

R5432V ......................

R5436T -+
R5437L ......................

RB5324K -+ rrrerereemmmnenneinniineineieinneen 40 RA207N--+e--- RBA8GK  wwvvvveererrnnnnaaeees
R5326K: -+ rrrrrrmrmeneneneniiiinnns 100 R1208K:eeeeeee REABTL ++vvvvvrrrrrernnnnnannes

R5328K - wereereesrsssmsssie 40 R1210N-w+- R5494K RTINS

RP102x 9 R1218N------ Switches

RP103x R5520H
RP104x R5523N
RP105x R5524x
RP106x R5527K
RP107x

RP108J

RP109x R5538D
RP110x R5540K
RP111x R5541K
RP112x R55427
RP114x R5550K

R5560Z

RP116Z R5590D EXEEEEEEEEE e R PP PP PP PR 24
RP117X .............................................. R5590N .............................................. 24

[REEEED - ovoeeeeeeeemermeesssneenen 7 R1282Deeee

Real Time Clocks
R2023x -+
R2025x ---
R2033x -
R2043x ---
R2045S -
R2051x ---
R2061x
R2062L
R2221x ---

R2286L
RSEC3T72A - - -rrrrrmeersnee e 29
RSB5C372B:wrrerrrrrrrrrrrssneineaeineieaanans 29
RV5C348B
RVBC38BA - -rrrrrrrrrrsrneineaiiiina, 29
RVBEC387 A wwerererrnemerneeiieeiiiiias 29
Rx5C338A
Rx5C348A

RP507K
RP508K

RP509N
RPS5QOQZ:+++wvvrserernsnnsaenessninnaaeeaeiinns
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Non-Promotion/Limited/Discontinued Products

B Non-Promotion Products: These products will be discontinued in the future. New adoption is not recommended.
B Limited 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. The function
of alternative products are similar to these products, but the electrical characteristics and the pin-layout may differ.

Alternative Product

Product Terminati - -
Category Sub Category Package Status Same Spec with Succeeding
el Ll Different Package [Pl Product Pl
Voltage Regulator |RN5RG External transisitor type |[SOT-23-5 Discontinued | Already — — RN5RF SOT-23-5
R1110N Low supply current type |SOT-23-5 Discontinued | Already — — R1111N SOT-23-5
R1112N High-performance type |SOT-23-5 Discontinued | Already — — RP112N SOT-23-5
R1113Z High-performance type |WLCSP-4-P1 Limited Already |R1122N SOT-23-5 RP112N SOT-23-5
R1114D SON1612-6 RP130K DFN(PLP)1010-4
R1115Z Standard type WLCSP-4-P4 Discontinued | Already |[R1114N SOT-23-5 RP130N SOT-23-5
R1114Q SC-82AB RP130Q SC-82AB
R1118K With ECO function  |DFN(PLP)1612-4B | Non-promation — — RE2018 NP 2126
. . ) ) RP201K DFN(PLP)1212-6
R1118N With ECO function  |SOT-23-5 Discontinued | Already — — RP201Z WLCSP-4-P5
R1120N Standard type SOT-23-5 Discontinued | Already — — R1121N SOT-23-5
R1124N Standard type SOT-23-5 Discontinued | Already |R1114N SOT-23-5 RP130N SOT-23-5
. . . . RP201K DFN(PLP)1212-6
R1126N With ECO function  |SOT-23-5 Discontinued | Already |R1116N SOT-23-5 RP201Z WLCSP-4-P5
. . RP170H SOT-89-5
R1130D Standard type HSON-6 Discontinued | Already |R1130H SOT-89-5 RP170N SOT-23-5
RP101Kxx1 |DFN(PLP)1612-4
R1131Dxx2 Standard type HSON-6 Discontinued | Already |[R1131N SOT-23-5 RP101Kxx2 |DFN(PLP)1612-4B
RP101N SOT-23-5
R1141Q SC-82AB
RP109K DFN(PLP)0808-4
R1140Q Standard type SC-82AB Discontinued | Already — — RP109L DFN1010-4
RP109Q SC-88A
RP109N SOT-23-5
R1151N External transistor type+VD |SOT-23-6 Limited Already — — — —
R1152N External transistor type |SOT-23-5 Limited Already — — — —
RP202K DFN(PLP)1010-4
R1160D With ECO function  |SON-6 Discontinued | Already |R1160N SOT-23-5 RP202Q SC-88A
RP202N SOT-23-5
R1161Dxx1 ON-6 Limited RP200K DFN(PLP)1212-6
""""""""" With ECO function e e PAITEad YA R 116 1N SOT-23-5 RP200N SOT-23-5
R1161Dxx2 HSON-6 Discontinued RP200Z WLCSP-4-P5
R1163D SON-6
R1162D . q SON1612-6 : : R1163N SOT-23-5
R1162N With ECO function SOT-23-5 Discontinued | Already —_ — RP201K DFN(PLP)1212-6
RP201Z WLCSP-4-P5
AN With ECO function |26 052 1616 | Discontinued | Already — — R1116N SOT-23-5
Rian  soweize  [RENOC  [SENGLEXH0NS
R1183Z Low supply current type |WLCSP-4-P2 Limited Already |[R1180N SOT-23-5 RP110Q SC-88A
Ri1s0Q  |SC-82AB RP110N  |SOT-23-5
R1500J Standard type TO-252-5-P2 Discontinued | Already |R1500H SOT-89-5 R1501J TO-252-5-P2
RP103K DEN(PLP)1010-4 [RE109K IDEN(PLP)0808-4
RP103Qxx2 Standard type SC-88A Discontinued | Already |RP103N SOT-23-5
RP103Qxx1 |SC-82AB RE109Q SC-88A
RP109N SOT-23-5
RP110K DFN(PLP)0808-4
RP104Q Low supply current type |SC-82AB Limited Already EE} 825 gg'-\lj-_(zpé‘_zﬂ 0104 EEES(LQ g('::[\l;s(x 0-4
RP110N SOT-23-5
. ) RP105K DFN(PLP)1212-6
RP105Q Ultra low voltage SC-88A Discontinued | Already |oo405N SOT-23.5 — —
RP106Z WLCSP-4-P5
RP106N Standard type SOT-23-5 Non-promotion RP106K DFN(PLP)1212-6 — —
RP106Qxx2 |SC-88A
RP107K DFN(PLP)1212-6
RP107N Standard type SOT-23-5 Non-promotion RP107Q SC-88A — —
RP107Z WLCSP-4-P5
RP103K DFN(PLP)1010-4 |RE109K  [DEN(ELF)0808-4
RP113Q Standard type SC-88A Discontinued | Already [RP103N SOT-23-5
RP103Qxx1 |SC-82AB RP109Q  |SC-88A
RP109N SOT-23-5
. ) RP170H SOT-89-5
RP170Q Standard type SC-88A Discontinued | Already RP170N SOT-23-5 — —
RP200K DFN(PLP)1212-6
RP200Q With ECO function  [SC-88A Discontinued | Already [RP200N SOT-23-5 — —
RP200Z WLCSP-4-P5
RP201N f f SOT-23-5 - : RP201K DFN(PLP)1212-6
RP201Q With ECO function SC-88A Discontinued | Already |\oo5017 \WLCSP-4-P5 — —
Voltage Regulator: |R5320D SON-8 : :
Multiple Output R5320G 3ch. SSOP-8G Discontinued | Already — — R5324K DFN(PLP)2527-10
RP152L DFN1212-6
R5321D 2ch. SON-8 Discontinued | Already — — RP152N SOT-23-6
RP153L DFN1216-8
RP152L DFN1212-6
R5322N 2ch. SOT-23-6W Discontinued | Already — — RP152N SOT-23-6
RP153L DFN1216-8
R5323K DFN(PLP)1820-6 RP152L DFN1212-6
R5323N 2ch. SOT-23-6 Discontinued | Already — — RP152N SOT-23-6
R5323Z WLCSP-6-P1 RP153L DFN1216-8
R5324D 3ch. SON-8 Discontinued | Already |R5324K DFEN(PLP)2527-10 — —
R5325K i ion |PEN(PLP)1820-6 | . ; _ _ _ _
R5325N 2ch., With ECO function SOT-23-6 Discontinued | Already
R | 2¢h., with ECO function (D 5238 Discontinued | Already |R5326K DFN(PLP)1820-6 — —
RP151K 2ch.+VD DFN(PLP)2020-8 |Discontinued| Already — — — —
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Product

Alternative Product

Category Sub Category Package Status Same Spec with Succeeding
Slie el Different Package i Product i
Voltage Detector R3111H SOT-89
R3111Nxx1 |SOT-23-5
R3111E Normal type TO-92 Discontinued | Already |[R3111Nxx2 |SOT-23-3 — —
R3111Qxx1 |SC-82AB
R3111Qxx2 |SC-88A
) A R3112D SON1612-6 R3116K DFN(PLP)1010-4
R3112Qxx2 (E)\(’t\gﬁﬂ Jelay function o)(SC-88A Non-promotion R3112Qxx1  |SC-82AB R3116Q SC-82AB
P yP R3112N SOT-23-5 R3116N SOT-23-5
R3114K DFN(PLP)1010-4
R3113D Normal type SON1408-3 Discontinued | Already — — R3114N SOT-23-5
R3114Q SC-82AB
: : R3112D SON1612-6 R3116K DFN(PLP)1010-4
R3115Z (E;’t‘gmsec'gy;gngﬁ'f” o) WLCSP-4-P2 Discontinued | Already |R3112N SOT-23-5 R3116N SOT-23-5
P P R3112Qxx1_|SC-82AB R3116Q SC-82AB
. : R3133D SON1612-6
R3131N With delay function g 53 3 Discontinued | Already — — RP300K DFN(PLP)1010-4B
(Internal counter type) RP300N SOT-23.5
With delay function : : RP300K DFN(PLP)1010-4B
R3133Q (Internal counter type) SC-82AB Discontinued | Already |R3133D SON1612-6 RP300N SOT-23.5
R3134K With delay function |DFN(PLP)1212-6 | . - RP300K DFN(PLP)1010-4B
R3134Q (Internal counter type) |SC-88A Discontinued | Already |[R3134N SOT-23-5 RP300N SOT-23.5

Watchdog Timer R5102V WDT with Dual output VR|SSOP-10 Discontinued | Already — — — —

Switch 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 — — R5533V SSOP-16
R5532V For PCMCIA 2slot SSOP-28 Discontinued | Already — — R5533V SSOP-16
R5534V For PCMCIA 2slot SSOP-20 Discontinued | Already — — R5533V SSOP-16
R5535V For Express Card SSOP-20 Discontinued | Already — — R5538D QFN0404-20

DC/DC Converter . . RP401K DFN(PLP)1820-6
RN5RYxx1/202 Step-up SOT-23-5 Discontinued | Already — — RP401N SOT-23.5

R1200K DFN(PLP)1820-6
For PMOLED and : : R1202LxxxA/B |[DFN1616-6B
R1200Z general step-up use WLCSP-6-P1 Discontinued | Already FR{jéggkl ggl_\lrjzﬁ;g-ﬁ R1202NxxxA/B [ TSOT-23-6
R1201L For white LED backlight [DFN1616-6 Discontinued | Already [R1201N SOT-23-6 R1202L 00D IDENTS 1S58
R1202LxxxD [DFN1616-6B
. . . R1202NxxxD |TSOT-23-6
R1218K For white LED backlight DFN(PLP)1820-6 | Non-promotion R1218N SOT-23-6 R1204KxxxA/D |DFN(PLP)1820-6
R1204NxxxA/D|TSOT-23-6
Step-down with VD : : R1224N SOT-23-5
R1221N (Middle voltage) SOT-23-6W Discontinued | Already — — R1225N SOT-23-6W
SiEa-cEwn RP504K DFN(PLP)1216-6F
R1230D P SON-8 Discontinued | Already — — RP504L DFN1616-6B
Lo veligs) RP504N SOT-23-5
SEp-eEnm RP504K DFN(PLP)1216-6F
R1234D P SON-8 Discontinued | Already — — RP504L DFN1616-6B
(Lo veliEer) RP504N SOT-23-5
R1250V Charge pump inverting [TSOP-8 Discontinued | Already — — — —
R1283Z Step-up/lnverting  |WLCSP-11-P2 Discontinued | Already |R1283K DFN(PLP)2730-12 |R1255K D NELP)2730-12
R1283K DFN(PLP)2730-12
R1285L Step-up/Inverting DFN2730-12 Discontinued | Already — — R1286K DFN(PLP)2730-12
R1287Z WLCSP-12-P1
See-dEvR RP500L DFN1616-6 RP504K DFN(PLP)1216-6F
RP500Z (Lowpvolta e) WLCSP-6-P2 Non-promotion RP500K DFN(PLP)1820-6 |RP504L DFN1616-6B
9 RP500N SOT-23-6W RP504N SOT-23-5
RP504K DFN(PLP)1216-6F
RP503Z Sitzp-Clowit WLCSP-6-P2 Discontinued | Already |RE203L DFN1616-6 RP504L DFN1616-6B
(Low voltage) RP503N SOT-23-5 RP504N SOT-23-5

Li-ion/ Polymer R5400D For 1cell battery SON1612-6 Discontinued | Already |R5400N SOT-23-5 — —

Battery Protection |R5401N For 1cell battery  [SOT-23-5 Discontinued | Already |R5401K DFN(PLP)1820-6 — —
R5404K For 1cell battery DFN(PLP)1616-6 |Discontinued | Already — — — —
R5406K For 1cell battery DFN(PLP)1616-6B | Discontinued | Already — — — —
RS407K DFN(PLP)1820-6B | Discontinued | Already _ _

R5407N For 1cell battery SOT-23-5 Nontpromoton R5403K DFN(PLP)1820-6
R5408K DFN(PLP)1616-6 _ | Discontinued | Already

R5408L For 1cell battery  |DFN1414-6 . ) R oor |ayiiee R5405K  |DFN(PLP)1616-6
R5408D SON1612-6 et

R5409K For 1cell battery DFN(PLP)2114-4 |Discontinued | Already — — — —
R5421N For 1cell battery SOT-23-6 Discontinued | Already — — R5405N SOT-23-6
R5425N For 1cell battery SOT-23-6 Discontinued | Already — — R5405N SOT-23-6
R5426N For 1cell battery SOT-23-6 Non-promotion | Already |R5426D SON-6 R5405N SOT-23-6
R5429D SON-6 . .

R5429N For 1cell battery soT236 Discontinued | Already — — R5401K DFN(PLP)1820-6
R5451K For 1cell battery DFN(PLP)1616-6B | Discontinued | Already — — R5450N SOT-23-5
R5454K For 1cell battery DFN(PLP)1820-6B | Discontinued — — — —
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 [ . _ _
R5471K For 1cell battery DFN(PLP)1616-6B Discontinued | Already |[R5471L DFN1814-6

R5476K For 1cell battery DFN(PLP)1616-6B | Discontinued | Already — — — —

Multi Power Supply |R52100 For optical disk drive [HooN-0p Discontinued | Already — — RP901K DFN(PLP)2527-10
R5212D For optical disk drive |HSON-6 Discontinued | Already — — RP901K DFN(PLP)2527-10
R5220D For general use SON-6 Non-promotion R5220K DFN(PLP)2514-6 — —
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 Non-promotion — — — —
R5510H For optical disk drive  |SOT-89-5 Limited Already — — RP901K DFEN(PLP)2527-10
R5511D For optical disk drive |SON-6 Discontinued | Already — — RP901K DFN(PLP)2527-10
R5511H . . . SOT-89-5 . .

R5511N For optical disk drive SOT-23.5 Discontinued | Already — — RP901K DFN(PLP)2527-10
RP902K For optical disk drive  |QFN0404-20 Discontinued | Already — — — —
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technical information.

1. The products and the product specifications described in this catalog are subject to change or discontinuation of production
A 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

3. Please be sure to take any necessary formalities under relevant laws or regulations before exporting or otherwise 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.

7. Anti-radiation design is not implemented in the products described in this catalog.

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

Halogen Free  april 1, 2012.

R HS Ricoh is committed to reducing the environmental loading materials in electrical devices
@ Co%)p“om with a view to contributing to the protection of human health and the environment.
Ricoh has been providing RoHS compliant products since April 1, 2006 and Halogen-free products since
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imagine. change.
http://www.e-devices.ricoh.co.jp/en/
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