RP200Q (SC-88A) is the discontinued product. As of March in 2015.

RICOH

3-MODE 300mA LDO REGULATOR

NO.EA-182-140530

OUTLINE

The RP200x Series consist of CMOS-based voltage regulator ICs with high output voltage accuracy, low
dropout voltage and low supply current. These ICs perform with the chip enable function and realize a standby
mode with ultra low supply current. To prevent the destruction by over current, the current limit circuit is included.
The RP200x Series have 3-mode. One is standby mode with CE pin. Other two modes are realized with ECO
Function. Fast Response Mode (Fast Mode) and Fast and Low Power auto-change Mode (Auto ECO Mode) are
alternative with Auto Eco pin (AE pin). Supply current of IC itself at light load is automatically reduced at Auto
ECO Mode compared with Fast Mode. The output voltage is maintained between Fast Mode and Auto ECO
Mode.

Without AE pin type is also available. It is an LDO regulator with Auto ECO mode. (RP200Z in WLCSP.)

Since the packages for these ICs are SOT-23-5, SC-88A, thin DFN(PLP)1212-6, and WLCSP-4-P5, high
density mounting of the ICs on boards is possible. RP200Q (SC-88A), RP200K (DFN(PLP)1212-6) and RP200N
(SOT-23-5) has AE pin, then if the AE pin is "H", Fast Mode is available. If the AE pin is set at "L" level, Auto ECO
Mode operation is available.

FEATURES

e Supply Current (Low power Mode) .........ccccvveeeeeeiiinns Typ. 1.0pA (Vour £1.85V)

o Supply Current (Fast Mode)..........cccceeevviiieeiiniieeeene Typ. 55pA

e Supply Current (Standby Mode)..........cccccvvireeeeeeeiiinns Typ. 0.1 A

o Ripple ReJECtioN........cviiiiiiiiii e Typ. 70dB (f=1kHz)

o Input Voltage RANGE ......ccoeeeviviiiiiiieiee e 1.4V to 5.25V

o Output Voltage RaNge.........occvvviiriiiiieiiiiee e 0.8V to 4.0V (0.1V steps)
(For other voltages, please refer to MARK INFORMATIONS.)

o Output Voltage ACCUIACY.........eeeeiruriieeiiiee e e +1.0% (Vout> 2.0V, Topt=25°C)

o Temperature-Drift Coefficient of Output Voltage........... Typ. +50ppm/°C

o Dropout VOItAGE .......cooviiiiiieiiiiiieeiiee e Typ. 0.23V (lour=300mA, Vour=2.8V)

e Line Regulation .........cccceeieeiiiiiiiiiiicce e Typ. 0.02%/V

® PaCKAQES .. .eeeiiiieiiee et DFN(PLP)1212-6, SOT-23-5,
SC-88A, WLCSP-4-P5

¢ Built-in Fold Back Protection Circuit .............cccceeeenee. Typ. 50mA (Current at short mode)

e Ceramic capacitors are recommended............c...c.u..... 1.0uF

APPLICATIONS

e Power source for portable communication equipment.
e Power source for electrical appliances such as cameras, VCRs and camcorders.
e Power source for battery-powered equipment.
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RP200x

SELECTION GUIDE

The output voltage, auto discharge function, and package, etc. for the ICs can be selected at the user’s

request.

Product Name Package Quantity per Reel Pb Free Halogen Free
RP200Zxx1*-TR-F WLCSP-4-P5 5,000 pcs Yes Yes
RP200Kxx1#-TR DFN(PLP)1212-6 5,000 pcs Yes Yes
RP200Qxx2#-TR-FE SC-88A 3,000 pcs Yes Yes
RP200Nxx1*-TR-FE SOT-23-5 3,000 pcs Yes Yes

xX: The output voltage can be designated in the range from 0.8V(08) to 4.0V(40) in 0.1V steps.

(For other voltages, please refer to MARK INFORMATIONS.)

* : The auto discharge function at off state are options as follows.

(B) without auto discharge function at off state

(D) with auto discharge function at off state

RICOH
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RP200x

PIN CONFIGURATIONS
e DFN(PLP)1212-6

o WLCSP-4-P5
Silicon Side Bump Side Top View Bottom View
4 3 3 4 6 5 4 4 5 6
—_ O O ° U100
1 2 2 1 1 2 3 3 2 1
e SC-88A ® SOT-23-5
5 4 S 4
(mark side) (mark side)
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RP200x

® WLCSP-4-P5

Pin No Symbol Pin Description
1 Vop Input Pin
2 CE Chip Enable Pin ("H" Active)
3 GND Ground Pin
4 Vour Output Pin
e DFN(PLP)1212-6
Pin No Symbol Pin Description
1 AE Auto ECO Pin
2 GND Ground Pin
3 CE Chip Enable Pin ("H" Active)
4 Vop Input Pin
5 NC No Connection
6 Vout Output Pin
e SC-88A
Pin No Symbol Pin Description
1 AE Auto ECO Pin
2 GND Ground Pin
3 Vour Output Pin
4 Vop Input Pin
5 CE Chip Enable Pin ("H" Active)
® SOT-23-5
Pin No Symbol Pin Description
1 Vop Input Pin
2 GND Ground Pin
3 CE Chip Enable Pin ("H" Active)
4 AE Auto ECO Pin
5 Vour Output Pin

RICOH
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RP200x

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
Vin Input Voltage 6.0 \%
Vce Input Voltage (CE Pin) -0.3t06.0 \%
Vae Input Voltage (AE Pin) -0.3t06.0 \%
Vout Output Voltage -0.3 to Vin+0.3 \%
lout Output Current 400 mA

Power Dissipation (WLCSP-4-P5) * 278
Ps Power Dissipation (DFN(PLP)1212-6) * 400 Y
Power Dissipation (SC-88A) " 380
Power Dissipation (SOT-23-5) * 420
Topt Operating Temperature Range —40 to 85 °C
Tstg Storage Temperature Range -551t0 125 °C

I *) For Power Dissipation, please refer to PACKAGE INFORMATION.

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause the
permanent damages and may degrade the life time and safety for both device and system using the device
in the field. The functional operation at or over these absolute maximum ratings is not assured.
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RP200x

ELECTRICAL CHARACTERISTICS

Vin=Set Vout+1V, lout=1mA, Cin=Cout=1pF, unless otherwise noted.
The specification in [ is checked and guaranteed by design engineering at —40°C = Topt = 85°C.

® RP200x Topt=25°C
Symbol Item Conditions Min. | Typ. | Max. | Unit
lout=bMA Vour > 2.0V x0.99 x1.01 \%
Veur | Output Voltage Topt=25°C Vour<2.0V | —-20 20 | mv
(Fast Mode) lout=5mA Vour > 2.0V \
—40°C < Topt < 85°C Vour<2.0V | [-50 mV
lout Output Current 300 mA
Vour > 2.0V -1.0 1.0 %
AVout ) 1ImA < loutr £ 10mA
IAloyr | -0@d Regulation Vour<2.0V | -20 20 | mv
10mA < lout < 300mA 35 mV
0.8V < Vour < 0.9V 0.62
0.9V < Vour < 1.0V 0.55
Vor | Dropout Voltage lour=300MA 1.0V < Vour < 1.5V 0.48 v
1.5V < Vour < 2.6V 0.34
2.6V < Vour < 4.0V 0.23
e, | Supply Current . our—OmA Vour < 1.85V 1.0 A
(Low Power Mode) Vour > 1.85V 1.5
lsso ?F“;fs":'?\’/lgé‘ge”t lour=10MA 55 uA
Istandoy | Standby Current Vce=GND 0.1 1.0 A
louth Ejrsrtelr\]/![ode switch-over lour=Light load to Heavy load mA
loutt Is_\(/)v\il\tlci?gi//irr ?L:)r?s nt lout=Heavy load to Light load 2.0 mA
lour=1mA 050
AVout Line Regulation Vour+0.5V<Ving5.0V, | (Low Power Mode) %\
IAVIN Vin > 1.4V lout=10mA 0.02 030
(Fast Mode)
R | RiepleRecion | oA 70 "
(In case that Vour < 1.2V, Vin=2.2V)
Vin | Input Voltage™ 1.40 525 V
/AA\'/I%L; ?:rtr?;ér\él?tztrzgce?oeﬁicient ~A40°C < Topt < 85°C 50 B‘E)(T
Isc Short Current Limit Vour=0V 50 mA
leerp gErrPel;I: down Constant 0.1 uA
Vcen | CE Input Voltage "H" \Y;
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RP200x
Symbol Item Conditions Min. | Typ. | Max. | Unit
Vcel | CE Input Voltage "L" Y%
| AE Pull-down Constant 0.1 A
AP current™ ' H
Vaen | AE Input Voltage "H"* v
VaeL | AE Input Voltage "L"* \Y
Low Output Nch Tr.
Riow | ON Resistance Vin=4.0V, Vce=0V 50 Q
(of D version)

All of units are tested and specified under load conditions such that Tj=Topt=25°C except for Ripple Rejection,
Output Voltage Temperature Coefficient.

*1) The value of supply current is excluding the Pull-down constant current of CE Pin and AE Pin.
*2) The maximum Input Voltage of the ELECTRICAL CHARACTERISTICS is 5.25V. In case of exceeding this

specification, the IC must be operated on condition that the Input Voltage is up to 5.5V and the total
operating time is within 500hrs.
*3) Applied to RP200K/N/Q

RECOMMENDED OPERATING CONDITIONS (ELECTRICAL CHARACTERISTICS)

All of electronic equipment should be designed that the mounted semiconductor devices operate within the
recommended operating conditions. The semiconductor devices cannot operate normally over the
recommended operating conditions, even if when they are used over such conditions by momentary
electronic noise or surge. And the semiconductor devices may receive serious damage when they continue
to operate over the recommended operating conditions.
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RP200x

TYPICAL APPLICATION

Voo Vout ——O Vout
L L. RP200x o
T Series

AE

CE GND

(External Components)
C1, C2: Ceramic Capacitor 1.0uF MURATA: GRM155B31A105KE15

TECHNICAL NOTES

When using these ICs, consider the following points:

Phase Compensation

In these ICs, phase compensation is made for securing stable operation even if the load current is varied. For
this purpose, use a capacitor C2 with 1.0uF or more and good ESR (Equivalent Series Resistance).
(Note: If additional ceramic capacitors are connected with parallel to the output pin with an output capacitor for
phase compensation, the operation might be unstable. Because of this, test these ICs with as same external
components as ones to be used on the PCB.)

PCB Layout

Make Voo and GND lines sufficient. If their impedance is high, noise pickup or unstable operation may result.
Connect a capacitor C1 with a capacitance value as much as 1.0uF or more between Voo and GND pin, and as
close as possible to the pins.

Set external components, especially the output capacitor C2, as close as possible to the ICs, and make wiring
as short as possible.

Impedance of Input Pin (CE Pin and AE Pin)

In those ICs, there is a pull-down constant current in the CE Pin and the AE Pin.
However, if those pins are floating and wired long that produce the noise environment, it might miss-operation of
ICs. For this purpose, please make sure enough evaluation of ICs.

RICOH
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RP200x

TEST CIRCUITS
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RP200x

TYPICAL CHARACTERISTICS
1) Output Voltage vs. Output Current (C1=1.0pF, C2=1.0pF, Topt=25°C)
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2) Output Voltage vs. Input Voltage (C1=1.0uF, C2=1.0uF, Topt=25°C)
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RP200x
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3) Supply Current vs. Input Voltage (C1=1.0uF, C2=1.0uF, Topt=25°C)
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RP200x

1.0pF, C2=1.0pF, Topt=25°C)

4) Supply Current vs. Output Current (CL
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5) Output Voltage vs. Temperature (C1
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RP200x
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6) Supply Current vs. Temperature (C1=1.0puF, C2=1.0uF)
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RP200x08xx (Fixed Fast Mode) RP200x18xx (Fixed Fast Mode)
Vin=1.8V Vin=2.8V
AE=1.8V AE=2.8V
55 55
< 50 < 50
< <
3 45 3 45
= €
2 a0 2 a0
] ]
O — O —
> 35 L > 35 |
o T o "
s s
»n 30 n 30
25 25
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Temperature Topt (°C) Temperature Topt (°C)
RP200x28xx (Fixed Fast Mode) RP200x40xx (Fixed Fast Mode)
Vin=3.8V Vin=5V
AE=3.8V AE=5V
55 55
I 50 I 50
< <
% 45 & 45
= E —
8 /// 8 - — |
> 35 — > 35
o o
Q. o
@ 30 @ 30
25 25

-40 -25 0 25 50 75 85
Temperature Topt (°C)

-40 -25 0 25 50 75 85
Temperature Topt (°C)

7) Dropout Voltage vs. Output Current (C1=1.0uF, C2=1.0uF)
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8) Dropout Voltage vs Set Output Voltage
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RP200x

25°C)
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RP200x28xx
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9) Ripple Rejection vs. Input Bias Voltage (C1

RP200x28xx
(Auto ECO Low Power Mode)

=1mA

lout
Set Vout+1V

loutT=1mA

AE=

AE=0V

L] T T
AT
77 TN |
\ ' _. OHWW
IR EEEE
V48 | TR TR T TN
4 1
N
WEE _
—
// I
B
I _
1/
] I
(8 P
_ S M

O O O O O O O o o o

o 00O~ O IO < MO N -
(gp) ¥y uonoalay siddiy
T T T — "

N ZW : H
INTX | H
SI=S \ Il
OXOO0 _ H
— H 1k
I 1 .

F— = S Y Y 1

i1 \ i
_ _ m _"
|1
| K
L] 1D
N
1| :
| |
ST
O O O O O O O o o o
o 0O~ O IO < MO N -

(gp) ¥y uonoaley ajddiy

5.3

33 38 43 48
Input Voltage Vin (V)

2.8

5.3

33 38 43 48
Input Voltage Vin (V)

2.8

RP200x28xx
(Auto ECO Fast Mode)

RP200x28xx
(Auto ECO Fast Mode)

lout=50mA
AE=0V

lout=30MA
AE=0V

(gp) ¥y uonosley sjddiy

* — T T
ri . N ZW
7 TN |
/ —. OHWW
_ OXOO0O
/ e e |
Lgrgrgr] |
\ __"_
\ 11
__
i
I
\EE
P \
e
S — TR
>
O O O O O O O o o o
O 00~ © N < MO N -
(gp) ¥ uonoalay siddiy
\\\ ! SN
V8 T EnEET
f 838
/ _ —
// NTINTINTINT
/J _ (.
1 i1
__
|
\ER
1
LV {5 m
entfl? A
llumm.. o
o O O O O O O O o o
O 0O~ OO < MO N -

4.8 53

43
Input Voltage Vin (V)

3.8

3.3

2.8

38 43 48 53
Input Voltage Vin (V)

3.3

2.8

25°C)

RP200x18xx

none, C2=1.0uF, Ripple=0.2Vpp, Topt

10) Ripple Rejection vs. Frequency (C1

RP200x08xx

R
ziogT
N =~ =
S F
kL
NEEEE T
1ISSS =
Srepu by
| 5 2 2 &
EeJis ] I
()
>
(on
(0]
S
L
=
o
o o o o o o o
N o [e6] © < N
— —
(gp) ¥d uonosley ajddiy
L~
pu”|_|H
N_H.__ il
O.‘EE
(<2,
ZE<<E —
Lummo N
FAd M T
Wb X
= ==
V\UUU N
JJis ] >
o
C
(O]
>
o
m
L

(gp) ¥y uonosley sjddiy

17

RICOH



RP200Q (SC-88A) is the discontinued product. As of March in 2015.

RP200x

RP200x40xx

RP200x28xx

5.0V+0.2Vp-p

VIN
ouT
ouT
ouT

-

0
80

(gp) ¥

uonoaley sjddiy

\\\\\\\\\\\\\

=3.8V+0.2Vp-p
oo (AT
=1mA (AE="H")

VIN

lout

o o o
N o [¢6]
— —

(gp) ¥

uonoaley s|ddiy

0.1

1000

0.1

Frequency f (kHz)

Frequency f (kHz)

25°C)

none, C2=1.0uF, tr=tf=5us, Topt=

11) Input Transient Response (C1
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RP200x

RP200x18xx (Fixed Fast Mode)
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12) Load Transient Response (C1=1.0uF, C2=1.0uF, tr=tf=0.5us, Topt=25°C)
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RP200x
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RP200x
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RP200x
13) AE Switch Transient Response (C1=1.0uF, C2=1.0pF, tr=tf=0.5us, Topt=25°C)
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14) Turn On Speed with CE pin (C1=1.0pF, C2=1.0pF, Topt=25°C)
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RP200x
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RP200x

ESR vs. Output Current

Ceramic type output capacitor is recommended for this series; however, the other output capacitors with low
ESR also can be used. The relations between Ioyr (Output Current) and ESR of an output capacitor are shown
below. The conditions when the white noise level is under 40uV (Avg.) are marked as the hatched area in the

graph.

Measurement conditions
Frequency Band: 10Hz to 2MHz

Temperature 1 —40°C to 85°C
C1,C2 : 1.0uF
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1.The products and the product specifications described in this document are subject to change or
discontinuation of production without notice for reasons such as improvement. Therefore, before
deciding to use the products, please refer to Ricoh sales representatives for the latest information
thereon.

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

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

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

5.The products listed in this document 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, fire containment feature and
fail-safe feature. We do not assume any liability or responsibility for any loss or damage arising from
misuse or inappropriate use of the products.

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

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

&)

R HS Ricoh is committed to reducing the environmental loading materials in electrical devices
O with a view to contributing to the protection of human health and the environment.

Compliant
I Ricoh has been providing RoHS compliant products since April 1, 2006 and Halogen-free products since

Halogen Free  april 1, 2012.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




