RICOH

1A Step-down DC/DC Converters with Synchronous Rectifier
NO.EA-273-110927

OUTLINE

The RP505K Series are low supply current CMOS-based 1A step-down DC/DC Converters with
synchronous rectifier. Each of these ICs consists of an oscillator, a reference voltage unit, an error amplifier, a
switching control circuit, a mode control circuit, a soft-start circuit, a latch type protection circuit, an under voltage
lock out (UVLO) circuit, a thermal shutdown circuit, and a switching transistors. A low ripple, high efficiency
synchronous rectifier step-down DC/DC converter can be easily composed of this IC with only an inductor and
capacitors. Since the package is DFN(PLP)2020-8, high density mounting on boards is possible.

In the RP505K series, as for the A version and B version, since feedback resistors are built-in, the voltage is
fixed internally. 0.1V step output can be set by laser-trim and +1.5%(Vour>1.2V) or 18mV(Vour<1.2V) tolerance is
guaranteed. As for the C version, output voltage is adjustable with external divider resisters.

By inputting a signal to MODE pin, the RP505K Series can choose PWM/VFM alternative mode or forced
PWM mode. In low output current, PWM/VFM alternative mode automatically switches from PWM to VFM in
order to achieve high efficiency. Likewise, in low output current, Forced PWM mode switches at fixed frequency
in order to reduce noise.

As protection circuits, the RP505K Series contain a current limit circuit which limits the Lx peak current in each
clock cycle, and a latch type protection circuit which latches the built-in driver to the OFF state if the load current
exceeds the limit value or the output short continues for a specified time (the protection delay time). The latch
protective circuit can be released by once putting the IC into the standby mode with the CE pin and then into the
active mode, or, by turning the power off and back on. Setting the supply voltage lower than the UVLO detector
threshold can also release the latch protective circuit. The RP505K Series also contain a thermal shutdown
circuit which detects the overheating and resets the IC when the junction temperature of the RP505K Series
exceeds the specified temperature.

" This is an approximate value, because output current depends on conditions and external parts.

FEATURES
o Supply CUITENt ... Typ. 40pA (VFM mode with no-load)
e Standby Current........ccooiiiii Max. 5pA
e Input Voltage Range ...........cccoeccvviveeeieeciceciiiee, 2.3V to 5.5V (Absolute maximum rating: 6.5V)
¢ Output Voltage Range (VerAB) .....ccccccoecveveennnen. 0.6V to 3.3V (Adjustable in 0.1V steps.
Note: As for 0.8V or less, input voltage range is limited.)
(VEr.C) e 0.8V to 3.3V
¢ Output Voltage Accuracy (Ver.AB).......ccccceevneeen. +1.5% (Vour21.2V), £18mV (Vour<1.2V)
¢ Feedback Voltage Accuracy (Ver.C) ......ccccccoueeen. +9mV (Vrs=0.6V)

o Temperature-Drift Coefficient of Output Voltage/ Feedback
.............................................................................. Typ. £100ppm/°C

e Oscillator FrequencCy ..........cccooeecviiiieeeee e, Typ. 2.25MHz

¢ Oscillator Maximum Duty Cycle ............cccevveenneen. Min. 100%

e Built-in Driver ON Resistance ............ccccccceeeennen. Typ. Pch. 0.23Q, Nch. 0.20Q (Vin=3.6V)
e UVLO Detector Threshold............ccccveiriiireennnnen. Typ. 2.0V

o Soft-start Time.........cccoveeivieiii e, Typ. 0.15ms

e Lx Current Limit Circuit..........cccocveveiireenieeeeen, Typ. 1.7A

e Latch Type Protection Circuit............cccovieeeennnen. Typ. 1.5ms

© PACKAGE ..o seee e DFN(PLP)2020-8
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APPLICATIONS

e Power source for portable equipment such as cellular, PDA, DSC, Notebook PC

e Power source for HDD, WLAN.

e Power source for Li-ion battery-used equipment
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SELECTION GUIDE

In the RP505K Series, output voltage, and auto discharge function for the IC are selectable at the user’s

request.
Product Name Package Quantity per Reel Pb Free Halogen Free
RP505Kxx1$-TR DFN(PLP)2020-8 5,000pcs Yes Yes

xx : The output voltage can be designated in the range from 0.6V(06) to 3.3V(33) in 0.1V steps.
The output voltage adjustable type: xx=00
(For other voltages, please refer to MARK INFORMATIONS.)

$ : Designation of Mask Option

A) Fixed output voltage type, without auto-discharge function at off state
B) Fixed output voltage type, with auto-discharge function at off state
C) Adjustable output voltage type, without auto-discharge function at off state

PIN CONFIGURATIONS

Top View

8 7 6

 DFN(PLP)2020-8

Bottom View

Auto-discharge function quickly lowers the output voltage to 0V, when the chip enable signal is switched from the active
mode to the standby mode, by releasing the electrical charge accumulated in the external capacitor.
0.05V step is also available as a custom code.
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PIN DESCRIPTIONS
® RP505K: DFN(PLP)2020-8

ABSOLUTE MAXIMUM RATINGS

Pin No. Symbol Description
1 MODE Mode Control Pin (“H” Forced PWM Mode, “L” PWM/VFM Alternative Mode)
2 CE Chip Enable Pin ("H" Active)
3 AViN
4 PVin
5 Lx Lx Switching Pin
6 AGND Ground Pin”’
7 PGND Ground Pin”’
8 Vout/Vrs Output Pin / Feedback Pin
Tab is GND level. (They are connected to the reverse side of this IC.) The tab is better to be connected to the GND, but
leaving it open is also acceptable.
" No.3 pin and No.4 pin, and also No.6 pin and No.7 pin must be wired each other when mounted on boards.

(AGND=PGND=0V)

Symbol Iltem Rating Unit
A/PViN AViN/PViN Input Voltage -0.3t06.5 \Y,
Vix Lx Pin Voltage -0.3to A/PVin+ 0.3 Vv
Vce CE Pin Input Voltage -0.3t06.5 V
Vout/Vre Vout/Vre Pin Voltage -0.3t06.5 \Y,
lLx Lx Pin Output Current 1.7 A

Po Power Dissipation (Standard Test Land Pattern)*1 880 mW
Ta Operating Temperature Range -40 to 85 °C
Tstg Storage Temperature Range -551t0 125 °C

I ! For Power Dissipation and Standard Test Land Pattern, 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.

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.

RECOMMENDED OPERATING CONDITIONS (ELECTRICAL CHARACTERISTICS)

RICOH
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ELECTRICAL CHARACTERISTICS

® RP505Kxx1A/B (Ta=25°C)
Symbol Item Conditions Min. Typ. Max. Unit
0.8V =Vour =3.3V 23 55
A/PVIN Operating Input Voltage 0.7V =Vout<0.8V 2.3 4.4 \%
0.6V =Vour<0.7V, MODE=""" 23 4.2
Vour | Output Voltage E;foe\;,t% the conditions | Vour=1.2V_| -1.5% 5%y,
Vour<1.2V | -0.018 +0.018
AVout/AT | Output Voltage Temperature Coefficient | -40°C =Ta = 85°C +100 ppm/°C
fosc Oscillator Frequency Refer to the conditions below. 2.00 2.25 2.50 MHz
Ibp1 Supply Current 1 A/PViN=VcE=5.5V, Vout=VseTx0.8 500 840 pA
oz | Supply Current 2 APViN=Vee=Vour=5 5V | 1=V 0 | %0 1A
Vmope=5.5V 500 840
Istandby | Standby Current A/PVIN=5.5V,Vce=0V 0 5 pA
Icen CE "H" Input Voltage A/PVIN=VcE=5.5V -1 0 1 uA
IceL CE "L" Input Voltage A/PVIN=5.5V VcE=0V -1 0 1 pA
IMoDEH Mode "H" Input Current A/PViN=VmoDE=5.5V,VcE=0V -1 0 1 pA
IMODEL Mode "L" Input Current A/PVIN=5.5V,VceE=Vmope=0V -1 0 1 pA
IvouTtH VOUT "H" Input Current™ A/PViN=VouTt=5.5V,Vce=0V -1 0 1 pA
IvoutL VOUT "L" Input Current A/PVIN=5.5V VcE=Vout=0V -1 0 1 pA
RLow Nch On Resistance for Auto Discharge™ | A/PVin=3.6V,Vce=0V 30 Q
ILXLEAKH LX Leakage Current "H" A/PVIN=V1Lx=5.5V,VceE=0V -1 0 5 A
ILXLEAKL LX Leakage Current "L" A/PVIN=5.5V,Vce=Vix=0V -5 1 pA
VCEH CE "H" Input Voltage A/PVIN=5.5V 1.0 \%
VCEL CE "L" Input Voltage A/PVIN=2.3V 0.4 \%
V/MODEH Mode "H” Input Voltage A/PViN=Vce=5.5V 1.0 \Y
\/MODEL Mode "L” Input Voltage A/PViN=Vce=2.3V 0.4 \Y
Ronp On Resistance of Pch Tr. A/PVIN=3.6V, lLx=—100mA 0.23 Q
Ronn On Resistance of Nch Tr. A/PVIN=3.6V, l.x=—100mA 0.20 Q
Maxduty | Oscillator Maximum Duty Cycle 100 %
tstart Soft-start Time Refer to the conditions below. 150 300 us
ILxtim Lx Current Limit Refer to the conditions below. 2 1400 | 1700 mA
tprot Protection Delay Time Refer to the conditions below. 2 0.5 1.5 5 ms
VuvLo1 UVLO Detector Threshold A/PVIN=VcE 1.9 2.0 2.1 \%
VuvLo2 UVLO Released Voltage A/PVIN=VCcE 2.0 21 2.2 \Y
TTsp Thermal Shutdown Temperature Junction Temperature 140 °C
TTsrR Thermal Shutdown Released Temperature | Junction Temperature 100 °C
Note: Test circuit is "OPEN LOOP" and AGND=PGND=0V unless otherwise specified.
0.6V = Vour<0.7V: MODE="L"PWM/VFM Alternative Mode.
2 AIPVnN=Vce=3.6V (Vser =2.6V), AIPVin=Vee=Vser+1V (Vser>2.6V)
"3 with no auto discharge version only
" with auto discharge version only
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e RP505K001C (Ta=25°C)
Symbol Item Conditions Min. Typ. Max. Unit
A/PVIN Operating Input Voltage 2.3 55 \%

VrB Feedback Output Voltage A/PViN=Vce=3.6V 0.591 | 0.600 | 0.609 \Y
AVes/AT $2fndpt;arg't<u?e”tggéf\f/igi'ﬁe -40°C =Ta =85°C £100 ppm/°C
fosc Oscillator Frequency Refer to the conditions below. ' 2.00 2.25 2.50 MHz
IoD1 Supply Current 1 A/PViN=Vce=5.5V, VF=0.48V 500 840 pA
Iop2 Supply Current 2 A/PVIN=VcE=VouT=5.5V Viope=OV 40 60 pA
VMopE=5.5V 500 840
Istandby | Standby Current A/PVIN=5.5V,Vce=0V 0 5 pA
Icen CE "H" Input Voltage A/PVIN=VcE=5.5V -1 0 1 pA
IceL CE "L" Input Voltage A/PViIN=5.5V,Vce=0V -1 0 1 uA
IMODEH Mode "H" Input Current A/PViN=VMmoDE=5.5V,VcE=0V -1 0 1 pA
IMODEL Mode "L" Input Current A/PViN=5.5V,VceE=VMoDE=0V -1 0 1 pA
IvFBH VFB "H" Input Current A/PVin=VouTt=5.5V,Vce=0V -1 0 1 pA
IvFBL VFB "L" Input Current A/PViN=5.5V,Vce=Vout=0V -1 0 1 pA
ILxteakn | LX Leakage Current "H" A/PVIN=V1x=5.5V,Vce=0V -1 0 5 pA
|LXLEAKL LX Leakage Current "L" A/PViN=5.5V,Vce=ViLx=0V -5 0 1 pA
VceH CE "H" Input Voltage A/PVIN=5.5V 1.0 \%
VcEL CE "L" Input Voltage A/PVIN=2.3V 0.4 \Y
Vmoped | Mode "H” Input Voltage A/PViN=VcE=5.5V 1.0 \%
VmopeL | Mode "L” Input Voltage A/PVIN=VcE=2.3V 0.4 \%
Ronp On Resistance of Pch Tr. A/PVIN=3.6V, ILx=—100mA 0.23 Q
Ronn On Resistance of Nch Tr. A/PVIN=3.6V, lLx=—100mA 0.20 Q
Maxduty | Oscillator Maximum Duty Cycle 100 %
tstart Soft-start Time Refer to the conditions below. "’ 150 300 us
lxim | LX Current Limit Refer to the conditions below. 1400 | 1700 mA
tprot Protection Delay Time Refer to the conditions below. ' 0.5 1.5 5 ms
VuvLo1 UVLO Detector Threshold A/PVIN=VCcE 1.9 2.0 21 \%
VuvLo2 UVLO Released Voltage A/PVIN=VCcE 2.0 21 2.2 \Y
TTsp Thermal Shutdown Temperature Junction Temperature 140 °C
TTsR 2%&?23}:?’0\”” Released Junction Temperature 100 °C

Test circuit is "OPEN LOOP" and AGND=PGND=0V unless otherwise specified.
T AIPVin=Vce=3.6V (Vser =2.6V), AIPVin=Vcee=Vser+1V (Vser>2.6V)
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TYPICAL APPLICATION

(Fixed Output Voltage Type)
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*) MODE="H" Forced PWM Mode
MODE="L" PWM/VFM Alternative Mode

VIN Vout
> PVIN Lx —>
Cin- AVIN VFB — Cour
47uF T RP505K ™= 10pF
o Series
Fo— CE AGND
T MODE  PGND
.
*) MODE="H" Forced PWM Mode
MODE="L"PWM/VFM Alternative Mode
Symbol Recommendation components
Ci 4.7uF Ceramic C1608JB0J475K(TDK)
Cour 10uF Ceramic C1608JB0J106M(TDK)
L 2.2uH Inductor MIPSA2520D2R2(FDK)
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TECHNICAL NOTES

When you use these ICs, consider the following issues:

- Set the same level as AGND and PGND.

- Set the same level as AVin and PVn.

- Place the external parts as close as possible to the IC by using a short as possible wiring. Especially, place the
capacitor as close as possible to the PVin and PGND pins. Ensure the Voo and GND lines are sufficiently robust.
If their impedances are too high, the electrical potential of the inside of the IC could be fluctuated by switching
current, and noise pickup or unstable operation could be the results. Please note that the large switching
current flows through the Voo line, the GND line, an inductor, the Lx, and the Vour line. Separate the line
between the Vour pin and an inductor (A and B versions), and the line between a resistor for setting output
voltage (R1) and an inductor (C version), from the line connected to the load. Use a ceramic capacitor with the
small ESR value.

- The recommended capacitance value for the Cin capacitor connected between the PVin and PGND pins is
4.7uF or more. Also, the recommended capacitance value for the Cout capacitor is 10uF.

+ The Inductance value should be set within the rage of 1.0 to 2.2uH. However, the inductance value is limited by
output voltage, so please refer to the table below. For stable operation, the phase compensation is set
according to the specified inductance value and the specified Cour capacitance value. Select the inductor with
low DC resistance, with large permissive current, with high resistant to magnetic saturation. Select the
inductance value considering the load current by the conditions of use. If the inductance value is small, the Lx
peak current may increase along with the increase of load current. When the Lx peak current reaches to the “Lx
limit current”, the current limit circuit may be activated.

[Inductance Range vs. Output Voltage Range]

Vour [V] L=1.0pH L=1.5uH L=2.2uH
0.6~1.55 o) o) o)
1.6~2.3 x o) o)
2.35~3.3 x x o)

- Please note that Current limit circuit and Latch type protection circuit could be affected by self-heating or heat
dissipation environment.

- For adjustable output voltage type (C version), the output voltage (Vour) is adjustable by changing the R+ and
Rz values as follows.

Vour = Vre x (R1+ R2) / Rz (0.8V =Vour =3.3V)

If the R1 and Rz values are large, the impedances of the Vrs pin become large and could be easily affected by
noise. Therefore, set the Rz value to 220kQ or less. If the operation becomes unstable due to the high
impedance, the impedance should be decreased. The C+ value can be calculated by the following formula.
Please use the value close to the calculation result.

C1=4.84 x10°/ Rz [F]

* The performance of power supply circuits using this IC largely depends on the peripheral circuits. Please be
very careful when setting the peripheral parts. When designing the peripheral circuits of each part, PCB
patterns, and this IC, please do not exceed the rated values (Voltage, Current, Power).

RICOH
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Operation of Step-down DC/DC Converter and Output Current

The DC/DC converter charges energy in the inductor when Lx transistor is ON, and discharges the energy
from the inductor when Lx transistor is OFF and controls with less energy loss, so that a lower output voltage
than the input voltage is obtained. The operation will be explained with reference to the following diagrams:

<Basic Circuit> <Current through L>
IL ILmax
< i1
! ILmin
vin[ }—o0 B —+—_]Vour . _ topen
Pch Tr Lol i1 i2
Neh T\ | i2 V= , >
| CL B i
i D ton - toff
[ []GND a T=1/fosc -

- Step 1: Pch Tr. turns on and current IL (=i1) flows, and energy is charged into CL. At this moment, IL increases
from ILmin (=0) to reach ILmax in proportion to the on-time period (ton) of Pch Tr.

- Step 2: When Pch Tr. turns off, Synchronous rectifier Nch Tr. turns on in order that L maintains IL at ILmax, and
current IL (=i2) flows.

- Step 3: IL (=i2) decreases gradually and reaches IL=ILmin=0 after a time period of topen, and Nch Tr. turns off.
Provided that in the continuous mode, next cycle starts before IL becomes to 0 because toff time is not
enough. In this case, IL value increases from this ILmin (>0).

In the case of PWM control system, the output voltage is maintained by controlling the on-time period (ton), with
the oscillator frequency (fosc) being maintained constant.

The maximum value (ILmax) and the minimum value (ILmin) of the current flowing through the inductor are the
same as those when Pch Tr. turns on and off.
The difference between ILmax and ILmin, which is represented by al:

Al = ILmax = ILmin = Vout x topen / L = (ViNn = Vout) x ton /L .ooooiiiiiiiiieeeee, Equation 1

Wherein,
T =1/ fosc = ton + toff

duty (%)=ton /T x 100 = ton x fosc x 100
topen < toff

In Equation 1, Vour x topen / L and (Vin — Vour) x ton / L respectively show the change of the current at "ON", and
the change of the current at "OFF".

RICOH
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Discontinuous mode and Continuous mode

When the output current (lout) is relatively small, topen < toff as illustrated in the above diagram. In this case,
the energy is charged in the inductor during the time period of ton and is discharged in its entirely during the time
period of toff, therefore ILmin becomes to zero (ILmin=0). When lout is gradually increased, eventually, topen
becomes to toff (topen=toff), and when lour is further increased, ILmin becomes larger than zero (ILmin>0). The
former mode is referred to as the discontinuous mode and the latter mode is referred to as continuous mode.

Discontinuous mode Continuous mode

L IL ILmax

A A
ILmax

ILmin topen /

/ T Iconst
>t v >t
. ton toff R f ton 8 toff f
T=1/fosc T=1/fosc

In the continuous mode, when Equation 1 is solved for ton and assumed that the solution is tonc,

Lo ToR PO VU N T SRR Equation 2

When ton<tonc, the mode is the discontinuous mode, and when ton=tonc, the mode is the continuous mode.

RICOH
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Forced PWM Mode Control and VFM Mode Control

By setting the Mode pin to H, the IC switches the frequency at the fixed rate to reduce noise even when output
load is light. Therefore, when lour is AIL/2 or less, ILmin becomes less than 0. That is, the IC discharges the
electrical charge in CL to the IC side until the IL changes from ILmin to 0 during ton time, and the IL changes from
0 to ILmin during toff time.

Forced PWM Mode Control

IL ILmax

[ PRpRpII I S

PR R [ —————

ton toff
T=1/fosc

N JUU AU P

TTTTRTTYR T

By setting the Mode pin to L, the IC automatically switches into VFM mode for high efficiency when output load
is light. Under VFM mode, ton indicates the time until the IC reaches to the pre-set ILmax. With the RP505K
Series, ILmax during VFM control is pre-set to 280mA or so. However, even if the IC is not reached to ILmax yet,
ton turns off when it becomes around 1.5 times of T=1/fosc.

VFM Mode Control

F N
Y.
r
A A

toff

v
—
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Output Current and Selection of External Components

The relation between the output current and external components is as follows:
(Wherein, Ripple Current p-p value is described as Ire, ON resistance of Pch Tr. and Nch Tr. of Lx are
respectively described as Rone and Ronn, and the DC resistor of the inductor is described as Rv.)
When Pch Tr. of Lx is ON:
Vin = Vout + (Rone + RL) X lout + L X [RP/ 10N weevviiiiiiiiiiieee e Equation 3
When Pch Tr. of Lx is "OFF" (Nch Tr. is "ON"):
L x Irp / toff = Ronn X louT + VouT + RL X oUT ciiiiiiiiiiiiiiiiieiieieeeeeeeveeeveeee e Equation 4
Put Equation 4 to Equation 3 and solve for ON duty of Pch transistor, Do~ = ton / (toff + ton),
Don = (Vout + Ronn x lout + RL x lout) / (Vin + Ronn X lout = Rone X 1ouT)..ceeviiiieeeiee. Equation 5
Ripple Current is as follows:
Ire = (ViN = Vout — Ronp x lout = RL % lout) x Don/ fose / Leeeeieiiiiiiiiiiee e Equation 6
wherein, peak current that flows through L, and Lx Tr. is as follows:

ILXMaX = 1OUT F IRP /2 .t e e e e e e e e e e e e eeaaae s Equation 7

*Consider ILxmax, condition of input and output and select external components.

*The above explanation is directed to the calculation in an ideal case in continuous mode.
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TIMING CHART

(1) Soft-start Time

® |n the case of starting this IC with CE
In the case of starting this IC with CE, the operation can be as in the timing chart below.
When the voltage of CE pin (Vce) is beyond the threshold level, the operation of the IC starts. The threshold
voltage of CE pin is in between CE "H" input voltage (Vcen) and CE "L" input voltage (Vcer) described in the
electrical characteristics table. Soft-start circuit operates, and after the certain time, the reference voltage
inside the IC (Vrer) is rising gradually up to the constant value.

CE Pin Veen /
Input Voltage Threshold Level 7/~
Veer Ty
(Vee) / Soft-start Time
IC Internal Voltage
Reference
(VREF) Soft-start Circuit ——
Lx Voltage operating ||MMM HJHHH“HJ“HH“HH“HH“
(Vix) ~ PWM mode operating
during the Soft-start Time |
Output Voltage i 5
V. Depending on Power supply,
(Vour) Load Current, External Components

Soft-start time is the time interval from soft-start circuit starting point to the reference voltage level reaching
point up to this constant level.
*xSoft-start time is not always equal to the turn-on speed of DC/DC converter.
The power supply capacity for this IC, load current, inductance and capacitance values affect the turn-on
speed.

® |n the case of starting with power supply
In the case of starting with power supply, when the input voltage (V) is larger than UVLO released voltage
(Vuvioz), soft-start circuit operates, and after that, the same explanation above is applied to the operation.
Soft-start time is the time interval from soft-start circuit starting point to the reference voltage level reaching

point up to this constant level.

Set Vour
Vuvioz \\
Input Voltage VuvLor
(Vin) Soft-start Time
IC Internal Voltage
Reference
(Vrer)
Lx Voltage ’I “ I‘ ” H JL
(Vix) PWM mode operating during the Soft-start Time
Set Vour :
OUtPUt V0|tage Depending on Power supply,
(Vour) Load Current, External Components

*Turn-on speed is affected by next conditions;
(a) Input Voltage (Vi) rising speed depending on the power supplier to the IC and input capacitor Cin.

(b) Output Capacitor Cour value and load current value.
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(2) Under Voltage Lockout (UVLO) Circuit
The step-down DC/DC converter stops and ON duty becomes 100%, if input voltage (Vin) becomes less
than the set output voltage (Set Vour), the output voltage (Vour) gradually drops according to the input
voltage (V). If the input voltage drops more and becomes less than UVLO detector threshold (Vuvioi), the
under voltage lockout circuit (UVLO) operates, the IC internal reference voltage (Vrer) stops, switching
transistors turn off and the output voltage drops according to the load and output capacitor Cout value.
To restart the normal operation, the input voltage (Vin) must be more than the UVLO released voltage

(VuvLo2).
The timing chart below describes the operation with varying the input voltage (Vin).

Input Voltage ~ Set Vour

(Vi) Vuvioz

VuvLot
Soft-start Time

IC Internal Voltage

Reference

(Vrer)
Lx Voltage

(Vix) N

N i

Output Voltage

(Vour) Set Vour —\ ) —

Depending on Power supply,
Load Current, External Components

*Actually, the waveform of Vour at UVLO working and releasing varies depending on the initial voltage of
Cour and load current situation.

RICOH
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(3) Over Current Protection Circuit, Latch Type Protection Circuit

Over current protection circuit supervises the inductor peak current (the current flowing through Pch

transistor) in each switching cycle, and if the current exceeds the Lx current limit (l.xiim), turns off Pch

transistor. The Lx current limit of RP505K is Typ.1700mA.

Latch type protection circuit latches the built-in driver to the OFF state and stops the operation of DC/DC

converter if the over current status continues or the output voltage continues being the half of the setting

voltage for equal or longer than protection delay time (tprot).

*Lx current limit (I.xim) and protection delay time (tprot) could be easily affected by self-heating or ambient
environment. If the input voltage (Vin) drops drastically or becomes unstable due to short-circuit, the
protection operation and protection delay time may be affected.

Protection Delay Time (tprot)

VVVVAA € ANV
Lx Current A/\AAMANW

Lx Current Limit (ILxlim)
Pch Tr. Current \
%
Lx Voltage
(V) 4

To release the condition of latch type protection, restart this IC by inputting "L" signal to CE pin, or restart
this IC with power-on or make the supply voltage lower than UVLO detector threshold (VuvLo1) level.

The timing chart shown below describes the changing process of input voltage rising, stable operating,
operating with large current, reset with CE pin, stable operating, input voltage falling, input voltage
recovering, and stable operating.

Point(1) : If the large current flows through the circuit or the IC goes into low output voltage condition due to
short-circuit or other reasons, the latch type protection circuit latches the built-in driver to OFF state after the
protection delay time (tprot). Then, Vix becomes "L" and the output voltage turns OFF. In this timing chart
below, the latch protective circuit can be released by once putting the IC into "L" with the CE pin and then
into "H" again.

Point(2) : The latch type protection can be released by UVLO reset by making the input voltage lower than
the UVLO detector threshold(VUVLO1)

(1) (2)

Set Vour
Input Voltage UVLORelease Voltage (VUVLoz)\\
(VIN) UVLODetect Voltage  (Vuvior) 4
.
. UVLO Reset
| CtEVPIIP Set Vour CE Reset
ese
nput Voltage Threshold Level £ —
(Vee) Protection Delay Time  Protection Delay Time
M nnnn N
Lx Voltage Set Vour
(Vix)
Latch-type Protection Latch-type Protection
Set Vour | (o
Output Voltage § j -
(Vour) Stable Stable Stable
— operation operation'— |operation
Soft-start Time  Soft-start Time Soft-start Time
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TYPICAL CHARACTERISTICS
1) Output Voltage vs. Output Current

Output Voltage V out (V) Output Voltage V out (V)

Output Voltage V out (V)

RP505K Vour=0.8V
MODE="L" PWM/VFM automatic shift

0.820

0.815 |- Ll ==—VIN=36V |
0.810 i | em—\/IN=5.0V _|
0.805 | S
0.800 |— T T T T
0785 |
0.790 — T B N R Y BT
0.785 |

0.780
0.01 0.1 1 10 100

Output Current lout (mA)

RP505K Vour=1.2V
MODE="L" PWM/VFM automatic shift

1.220 T T
1.215 =l B N
1210 || B R
1205 | Ty
1200 | T
1195 | B RN R
1.190 i Lo e \/IN=3.6V
1.185 H bl ‘—V|‘N=5.0V‘

1.180 e :
0.01 0.1 1 10 100

Output Current lout (mA)

1000

RP505K Vour=1.8V
MODE="L" PWM/VFM automatic shift

1.830

1825 || Vol o
1.820 - Vol o
1815 [ | | | | [ B e
1810 Fmmm—I
1805 [ : : : | [ B e
1800 ™ | | | | [ B [
1795 - | SRR B B
1.790 i — - -
1.785 — — VIN=3.6V T
1.780 L L e\/IN=5.0V _|
1.775 + L oo HHH}‘ P
1770 | \‘ \‘ | [ B e

0.01 0.1 1 10 100

Output Voltage V out (V) Output Voltage V out (V)

Output Voltage V out (V)

0.820
0.815
0.810
0.805
0.800
0.795
0.790
0.785
0.780

1.220
1.215
1.210
1.205
1.200
1.195
1.190
1.185
1.180

1.830
1.825
1.820
1.815
1.810
1.805
1.800
1.795
1.790
1.785
1.780
1.775
1.770

RP505K Vour=0.8V
MODE="H" forced PWM

0 200 400 600 800

0 200 400 600 800

200 400 600 800 1000
Output Current lout (mA)

RP505K Vour=1.2V
MODE="H" forced PWM

- —VIN=5.0V
‘ ‘ I

1000

Output Current lout (mA)

RP505K Vour=1.8V
MODE="H" forced PWM

==VIN=5.0V |
| | | |

1000
Output Current lout (mA)
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RP505K  Vour=3.3V

MODE="L" PWM/VFM automatic shift

3350 T T T T T TTTTI T T TTTTT
s 3340 1 ] R I S
3330 L (. | (R [
= | | | [ RN [ R =
3 3.320 | o 1 Dl 3
~ 3310 T e——— -
g 3300 — 1 AR I &
o o ! R L °
A L ==—=VIN=4.3V 2
o - o | — = o
g 3270 | G VIN=5.0v 3
3260 | | | [ RN [ R
001 0.1 1 10 100 1000
Output Current lout (mA)
2) Output Voltage vs. Input Voltage
RP505K  Vour=0.8V
MODE="H" forced PWM
082
2/ —
= b
3 081 5
>
o >
& 080 %
S = |OUT=1mA S
3 079 ——|0UT=100mA | | 3
3 —— |0UT=800mA 3
0.78
23 28 33 38 43 48 53
Input Voltage Vin (V)
RP505K Vour=1.8V
MODE="H" forced PWM
183 _
>
= 1.82 %
3 3
> 1.81 N
(0] (0]
8 1.80 ‘ ‘ g
S 179 —|OUT=1mA | | S
3 ——|0OUT=100mA 3
£ 178 mA L g
o =|0OUT=800mA o
1.77
23 28 33 38 43 48 53

Input Voltage VN (V)

RP505K  Vour=3.3V
MODE="H" forced PWM

3.350 : ;
3.340 | |
3.330 ; ;
3.320 : :
3310 v~ S
3.300
3290 ——VIN=4.3V
3.280 j
3270 — VII‘\I—S.‘OV
3.260 ‘ ‘
0 200 400 600 800 1000
Output Current loutr (mA)
RP505K  Vour=1.2V
MODE="H" forced PWM
1.22
121 +
1.20 -
= |OUT=1mA
1.19 IOUT=100mA —
= |0UT=800mA
1.18 : : : :
23 28 33 38 43 48 53
Input Voltage Vin (V)
RP505K  Vour=3.3V
MODE="H" forced PWM
3.35 : ;
334 1 1
333 : 1
3.32 : :
3.31 %
3.30 ‘ : ‘ :
3.29 IOUT=1mA —
3.28 —_— _ —
397 IOUT=100mA
3.26 =—|OUT=800mA — |
325 : : : :
3.8 43 4.8 53

Input Voltage ViN (V)
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3) Output Voltage vs. Temperature
RP505K181A/B

1.830 | |
= 1820

=—=\/IN=3.6V |
1810 -

1.800
1.790
1.780

Output Voltage V out

1.770
50 -25 O 25 50 75 100
Temperature Ta (°C)

5) Efficiency vs. Output Current
RP505K Vour=0.8V

100 AR \HVlN 5.0V, Vmope=0V | | |11}
90 V=36, Viooe=0v 11| N\ 1L
80 I RN il
N =§‘;"““’ 7N
= 70 \H,H mman
> VA di
= 60 [l S
> )
© 50 [ SRR NIRRT
$ 40 SN
&= ! ViN=VmoDE=5.0V
w30 : RN AT
20 o
10 ViN=Vmope=3.6V
0.01 0.1 1 10 100 1000
Output Current lout (mA)
RP505K  Vour=1.8V
100 Vin=5.0{, VmoDe=0V
VIN 36V VMODE oV .\.\ R AL
90 - NHHHM I, \HHH
L \/M il \//HH R
=g R Y AL AR
- | \% L] ]
S // R 42
el [RRAT RN
> RRT IR A AT B RN
= /AN T AU T
)]
2 R l/l‘lf ) R I
0 il | VINSVMODE=5.0V
MR Nl Rt
P2 e
éuﬁ I \mm‘ I \HHH‘ IR

0.01 0.1 1 10 100 1000
Output Current lout (mA)

4) Feedback Voltage vs. Temperature
RP505K001C

0.609 ‘ ‘

S
~— 0.606
i

—\/IN=3.6V |

> 0.603 I
(0]
8 /——\\
3 0.600 ~——
is 0.597 |
3 o 504
(0]
Lo

0.591

-50 -25 0 25 50 75 100
Temperature Ta (°C)

RP505K Vour=1.2V
ViN= 5 0V, Vmope=0V

100 I R Hm\ IR I
90 VIN 3. 6V VMODE OV \ HHH [N |
80 L L
L o
<70 + i MY AN R
S i /\ Ao
>, 60 i o
2 50 PP
g P
i 40 S
w 3q )
20 \\/”\\‘\ \\\/\T\\A‘ODI\E \?\?H‘
10 HHH \M: : :\ | VIN=VMope=3.6V
™ R A R

0.01 0.1 1 10 100 1000
Output Current lout (mA)

RP505K  Vour=3.3V

ViN=5.0V, Vmope=0V
100 VN 43V VMoDE=QV A PURRLLLI e
; A

1
S /211111 L1y

/ ARV

- [N R R
S AR A
3 L Hl(/ IRRRI I
< R TNT Y AN T R ETT| A AT
0 IRERRIN Y 47 (11 R
o N Y 4 I
E ::Hm: I:H\:u R RREIT  EENA
[ e VINSVMopE=5.0V

RENITI NUIE e

g LD VN=Viobe=4.3V |

20

0.01 0.1 1 10 100 1000
Output Current lout (mA)
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6) Supply Current vs. Temperature 7) Supply Current vs. Input Voltage
RP505K  Vour=1.8V(Vin=5.5V) RP505K Vour=1.8V
MODE="L"PWM/VFM automatic shift MODE="L"PWM/VFM automatic shift
55 55
g 50 z 50 |
= 45 | ‘E 45
|
g 40 | § 40 B T#Fg"
O
_§ 35 | —=(losed Loop | § 35 Closed Loop [
=] =]
@ 30 = Open Loop @ 30 = Open Loop
25 — 25 ‘ ‘
-50 0 50 100 23 28 33 38 43 48 53
Temperature Ta (°C) Input Voltage VN (V)
8) DC/DC Output Waveform
RP505K  Vour=0.8V(Vin=3.6V) RP505K  Vour=0.8V(Vin=3.6V)
MODE="L" PWM/VFM automatic shift MODE="H" forced PWM
lout=10mA lout=10mA
0.04 ‘ I 0.04 \ \
003 [— Output Voltage - 003 | Output Voltage -
Q o002 —u B Q o002 —u E
S 001 - ~ o~ = T 001 t
. “'\.“ = ()] . =
% \>_/ 0.00 ‘\ E g % g 0.00 Py rr-v'n“rv Yy v|vrn-‘|v-, E
_ £ > 2
sg S zg | 1 3
7S - 1{ 300 5 25 100 2
5 8 5 TP Y TP N Y PR PO T st balleg 0
% 200_§ % H 50 §
o) \ 100 £ o] 0 ¢
> 0 3 -50
-100 -100
0 10 20 30 40 0 5 10 15 20
Time t (us) Time t (us)
RP505K Vour=1.2V(Vin=3.6V) RP505K  Vour=1.2V(Vin=3.6V)
MODE="L"PWM/VFM automatic shift MODE="H" forced PWM
lour=10mA lout=10mA
0.04 \ \ \ 0.04 \ \ \
5 0.03 [— Output Voltage . 003 |~ Output Voltage _
L 002 |- —I < g 002~ —i S <
2 _0.01 o g 001} i =
22000 \WP\“" ] g ggo.oo T I e £
s & > 23 =
%> 300 9 g 100Q
E 200 8 < DU BB MRY 50 €
= =}
3 100 E z o 2
b 0 -50
-100 -100
0 10 20 30 40 0 5 10 15 20
Time t (us) Time t (us)
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Output Ripple Voltage(AC)

Output Ripple Voltage(AC)

Vripple (V)

—~

Vripple (V

RP505K  Vour=1.8V(Vin=3.6V)

MODE="L" PWM/VFM automatic shift

0.04
0.03
0.02
0.01
0.00

0.04
0.03
0.02

0.01

0.00

RP505K  Vour=1.8V(Vin=3.6V)
MODE="H" forced PWM

0.03 |—

0.03 |—

lout=10mA
‘ ‘ ‘ 0.04
— Output Voltage < _
L —L S £ Q 0.02
. . = 2 0.01
(o))
\WP ... P\\ J\\u\ 5 £ S0.00
—_ > N—
s : 3 °2
300 8 sg
3] x>
200 3 5
100 = g
(@)
- R V)
-100
0 10 20 30 40
Time t (us)
RP505K  Vour=3.3V(Vin=5.0V)
MODE="L"PWM/VFM automatic shift
lout=10mA
T T 0.04
— Output Voltage
———IL < Q o002
1 ;’ §A0.01
= 5S0.
EUATRNANANAN WA IR
- ] = o35
= a a
300 9 33
200 *g‘ B‘_
100 2 3
o 0
-100
0 10 20 30 40
Time t (us)

lout=10mA
\ \
Output Voltage <
[ S
- - =
5
O
T 1 100 5
UL LML 50
0o £
-50
-100
0 5 10 15 20
Time t (us)
RP505K  Vour=3.3V(Vin=5.0V)
MODE="H" forced PWM
lout=10mA
! \
Output Voltage —_
| IL <
S
g
5
O
S
3
e)
£
-100
0 5 10 15 20
Time t (us)
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9) Oscillator Frequency vs. Temperature 10) Oscillator Frequency vs. Input Voltage
25 25 ‘
5 T 5 —esc
s 24 —VIN=3.6V | 2 —25°C
O
2 23 | 2 2.3 40°C
= Y= /
& 22 g 22 ==
S I 3 [———
>
g 2.1 g 2.1
o 0
2 2

28 33 38 43 48 53
Input Voltage Vin (V)

n
w

-50 -25 0 25 50 75 100
Temperature Ta (°C)

11) Soft-start Time vs. Temperature

210
2

2200 |-
190 |-
180

170 ——

160 r
150

Soft Start Time tstart

-50 -25 0 25 50 75 100
Temperature Ta (°C)

12) UVLO Detector Threshold / Released Voltage vs. Temperature

UVLO Detector Threshold UVLO Released Voltage
23 2.3
2 S
S 22 8 22
=) >
> S
3]
g 21 % 2.1
S 5
>
520 | S 20 -
o~ —
> >
219 > 1.9
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature Ta (°C) Temperature Ta (°C)
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13) CE Input Voltage vs. Temperature
CE"“H" Input Voltage(Vin=5.5V) CE“L” Input Voltage (Vin=2.3V)

1.0 1.0

0.9 - 0.9 -

0.8

0.8 ————

0.7 —

0.6

0.5

CE Input Voltage VcE (V)
o
~

CE Input Voltage VcE (V)

0.4 0.4
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100

Temperature Ta (°C) Temperature Ta (°C)

14) Lx Current Limit vs. Temperature

— 2000
<
é1900
£
£ 1800 | —
+< 1700 | e —
(]
3 1600
%

1500

50 25 0 25 50 75 100
Temperature Ta (°C)
15) Nch Tr. ON Resistance vs. Temperature 16) Pch Tr. ON Resistance vs. Temperature
Z z
) o)
T 03 | * 0.3
Q 8
= c
5 S ool [
Z — zZ
o 01 r 501
= =
ey
S 00 S 0.0
50 25 0 25 50 75 100 50 25 0 25 50 75 100
Temperature Ta (°C) Temperature Ta (°C)
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17) Load Transient Response

Output Voltage Vour (V)

Output Voltage V out (V)

Output Voltage Vour (V)

RP505K081A/B (Vin=3.6V)
MODE="L" PWM/VFM automatic shift

400
200
Output Current E
1mA-->300mA 0 =
2
0.85 2
<
0.80 g
3
0.75 Output Voltage =
o
0.70 5
3
0.65
10 0 10 20 30 40 50 60 70 80 90
Time t (us)
RP505K081A/B (Vin=3.6V)
MODE="H" forced PWM
400
: 1 200
Output Current —~
1mA->300mA {o &
0.85 3
0.80 g
0.75 Output Voltage §
=
070 | =2
)
0.65
-10 0 10 20 30 40 50 60 70 80 90
Time t(us)
RP505K081A/B (Vin=3.6V)
1000
750
Output Current 500 <
| 300mA-->800mA E
085 [ {250 5
o
0.80 - 0 S
0.75 — Output Voltage — 3
0.70 3
=}
0.65 ©

-10 0 10 20 30 40 50 60 70 80 90

Time t (us)

RP505K081A/B (Vin=3.6V)
MODE="L" PWM/VFM automatic shift

I I I I I 400
Output Current
< 300mA-->1mA 1200
= <
: "E
=0.90 5
() [e)
%O 85 E
g T £
2080 |- oy, N Y
o -
= >
35075 Output Voltage =
0.70 T T o
-100 0 100 200 300 400 500 600 700 800 900
Time t (us)
RP505K081A/B (Vin=3.6V)
MODE="H" forced PWM
. 400
Output Current
l 300mA->1mA 200
= o &
E c
(o]
> 0.90 E
8 z
80.85 5]
= 080 JA 3
=] 5
£075 Output Voltage | =
3 3
|
0.70
-10 0 10 20 30 40 50 60 70 80 90
Time t(us)
RP505K081A/B (Vin=3.6V)
‘ ‘ ‘ 1000
Output Current 1 750
— 800mA-->300mA —_
> { 500 <
= E
2
§ 0.90 1 250 g
(0] -
80.85 0 §
gO.SO EJ 8
§0.75 Output Voltage ‘CSL
S | 1| 3
0.70

-10 0

10 20 30 40 50 60 70 80 90

Time t (us)
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Output Voltage V out (V)

Output Voltage V out (V)

Cutput Voltage V our (V)

RP505K181A/B (Vin=3.6V)

MODE="L" PWM/VFM automatic shift

N

Output Current
1mA-->300mA

1.85
1.80
1.75 |
Output Voltage
1.70
1.65
-10 0 10 20 30 40 50 60 70 80 90
Time t (us)
RP505K181A/B (Vin=3.6V)
MODE="H" forced PWM
Output Current
- 1mA-->300mA
1.85
1.75
Output Voltage
1.70
1.65
-10 0 10 20 30 40 50 60 70 80 90
Time t (us)
RP505K181A/B (Vin=3.6V)
i Output Current
300mA-->800mA
1.85
1.80 "1/.7: o~
1.75
Output Voltage
1.70
1.65
-10 0 10 20 30 40 50 60 70 80 90

Time t (us)

10

400
4 200
5
(o]
k<
o
5
(@]
5
i=3
400
4 200
oz
E
5
(o]
5
&
3
@]
5
s
=}
(@)
1000
1 750 2\
E
{500 =
3
250 —
C
o
5
O
5
o
5
O

RP505K181A/B (Vin=3.6V)
MODE="L" PWM/VFEM automatic shift

400
Output Current
300mA-->1mA 1 200
s 0 E
3 5
1.90 o
>
3 ~~ =
91.85 qt_)
§1_80 \NN\’ 3]
E i
1.75 Output Voltage =
3 ‘ P vorag 3
1.70
-100 0 100 200 300 400 500 600 700 800 900
Time t (us)
RP505K181A/B (Vin=3.6V)
MODE="H" forced PWM
T 400
] Output Current 200
300mA-—->1mA
— : 0o =z
S t
= S
31.90 g
185 | =
§ 1.80 —J.\ qt:i
> Output Voltage o
2175 | 2
=}
81.70 ©
-10 0 10 20 30 40 50 60 70 80 90

-
[(e]
o

N
[o]
o

Output Voltage V out (V)
58 &

-
]
o

Time t (us)

RP505K181A/B (Vin=3.6V)

1000

Output Current
800mA-->300mA

1 750

e

Output Voltage

o
Output Current | out (mA)

-10 0

10 20 30 40 50 60 70 80 90

Time t (us)
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RP505K331A/B (Vin=5.0V)
MODE="L" PWM/VFM automatic shift

400
— 200 —.
b Output Current <
s 1mA-->300mA o =
3
= 335 -
g 5
S 3.30 e ] =
S 3
3 325 /~ Output Voltage —— 3
Soml \/ 3
3.20 V
3.15 —
-10 0 10 20 30 40 50 60 70 80 90
Time t (us)
RP505K 331A/B (Vin=5.0V)
MODE="H" forced PWM
400
L 1 200
S Output Current <
5 1mA-->300mA {10 E
5
>3.35 o
o2 z
©
£3.30 g
v 3
§_325 | Output Voltage | 3
O3.20 i B
3.15
10 0 10 20 30 40 50 60 70 80 90
Time t (us)
RP505K331A/B (Vin=5.0V)
1000
. 750 —
2 Output Current S
5 300mA-->800mA 1°%00%
> ....J 3
©335 [ 1 250 =
(@) c
2330 | J lo £
> | 3
5_3.25 : Output Voltage 3
3 =]
03.20 le]
3.15

-10 0 10 20 30 40 50 60 70 80 90
Time t (us)

RP505K331A/B (Vin=5.0V)

MODE="L" PWM/VFM automatic shift

400

200

0

Output Current | out (mA)

400

1 200

Output Current | out (mA)

1000

1 750
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250

o
Output Current lout (mA)
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RP505K331A/B (Vin=5.0V)
MODE="H" forced PWM
Output Current
" 300mA-->1mA
>
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3
> 340 |
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§335 |
S
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e
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3.20
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Time t (us)
RP505K331A/B (Vin=5.0V)
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RP505K001C (Vin=3.6V, Vour=0.8V) RP505K001C (Vin=3.6V, Vour=0.8V)
MODE="L" PWM/VFM automatic shift MODE="L"PWM/VFM E— FEBtIE X
400 400
Output Current
— 200 —— 200
b Output Current ’E‘ S 300mA—>1mA 7o
'é - 1TmMA-->300mA 10 &£ - - 0 g
> 5 3 5
- 0.85 3 =09 3
g £ 8 z
S 0.80 o %0.85 N 1 &
3075 3 2 0.80 W 3
= Output Voltage 3 2 5
O o070 g 30.75 Output Voltage §'
0.65 e — 0.70
-10 0 10 20 30 40 50 60 70 80 90 -100 0 100 200 300 400 500 600 700 800 900
Time t (us) Time t (us)
RP505K001C (Vin=3.6V, Vour=0.8V) RP505K001C (Vin=3.6V, Vour=0.8V)
MODE="H" forced PWM MODE="H" forced PWM
400 ‘ 400
o 200 Output Current 200
—_~ B 1 —_ — | __> N —_~
< I Output Current E > l 300mA=>1mA E
3 1mA->300mA 10 = 5 - U
3 o 3
> 0.85 ! - >090 | 1 —
8 5 B F
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> O S " (@]
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O o070 3 3075 Output Voltage O
0.65 0.70 ‘
-10 0 10 20 30 40 50 60 70 80 90 -10 0 10 20 30 40 50 60 70 80 90
Time t (us) Time t (us)
RP505K001C (Vin=3.6V, Vour=0.8V) RP505K001C (Vin=3.6V, Vour=0.8V)
1000 | | 1000
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S ™z 2 800mA->300mA g
5 Output Current 1500 = 3 L 1500 7
° 300mA-->800mA 3 > 3
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RP505K001C (Vin=3.6V, Vour=1.2V)
MODE="L" PWM/VFM automatic shift
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400 : 400
200 Output Current 200
i 1 _ — I 300mA-->1TmA iy
S Output Current £ S g
5 1mA->300mA — 10 = 5 (YRS
3 = o 5
> 125 | - > 1.30 °
2 5 S =
3 120 £ £1.25 S~ g
< 5 § \ 8
2115 | ] 3 5120 diiee e I
3 Output Voltage g £ a
1.10 | 1 O 115 Output Voltage 3
1.05 1.10
10 0 10 20 30 40 50 60 70 80 90 4100 0 100 200 300 400 500 600 700 800 900
Timet (us) Time t (us)
RP505K001C (Vin=3.6V, Vour=1.2V) RP505K001C (Vin=3.6V, Vour=1.2V)
MODE="H" forced PWM MODE="H" forced PWM
400 400
200 Qutput Current 200
S 1 < i -~ <
% Output Current E ? S00mA=>1mA E
3 1mA-->300mA — | © 5 3 0 :
2125 | = =130 | -
8 o & o
= 1.20 = =125 |
3115 | 5 S120 P 5
% Output Voltage % 1 Output Voltage %
O 1.10 o O 115 | @]
1.05 1.10
-10 0 10 20 30 40 50 60 70 80 90 -10 0 10 20 30 40 50 60 70 80 90
Time t (us) Time t (us)
RP505K001C (Vin=3.6V, Vour=1.2V) RP505K001C (Vin=3.6V, Vour=1.2V)
1000 1000
. 1750 1750 ~
b E S Output Current 2
5 L Output Current 1500 = 5 800mA-->300mA {500 =
N . 300mA->800mA 3 o 3
o 125 250 = = 1.30 250 —
C -—
-87 88 2 g g %
S 120 F - 0 5 S 1.25 40 =
S 3 3 3
3 1.15 3 3 1.20 e 5
a 2 a 3
5 Output Voltage 5 5 =
S 110 o S 445 Output Voltage 3
1.05 1.10
-10 0 10 20 30 40 50 60 70 80 90 -10 0 10 20 30 40 50 60 70 80 90
Time t (us) Time t (us)

RICOH



RP505K

Output Voltage V aut (V)

Output Voltage V out (V)

Output Voltage V out (V)

1.85 |

1.80 f

1.75 |

1.70

1.65

RP505K001C (Vin=3.6V, Vour=1.8V)
MODE="L" PWM/VFM automatic shift

Output Current
et 1mA-->300mA
Output Voltage

10 0 10 20 30 40 50 60 70 80 90

185 |

1.80

1.75 |

1.70

1.65

1.85 |

1.80

1.75 |

1.70

1.65

Timet (us)

400

Output Current | out (mA)

RP505K001C (Vin=3.6V, Vour=1.8V)

MODE="H" forced PWM

Output Current

1TmA-->300mA

Output Voltage

-10 0

10 20 30 40 50 60 70 80 90
Timet (us)

RP505K001C (Vin=3.6V, Vour=1.8V)

Output Current
300mA-->800mA
—a = e ]
Output Voltage
-10 0 10 20 30 40 50 60 70 80 90

Timet (us)

400
1 200 %-\
0o T
3
b=
o
5
(®]
5
Q.
5
@)

1000
1 750 <
£
1 500 =
=)
(@]
1250 —
5]
-
(@]
5
5

RP505K001C (Vin=3.6V, Vou

1=1.8V)

MODE="L" PWM/VFM automatic shift

‘ 400
Output Current
S 300mA->1mA — | 200
s} | 0 E
© =
=190 | h 3
(@)} -—
© c
=185 | o
> =
3180 %
3 175 Output Voltage §'
1.70
10 0 100 200 300 400 500 600 700 800 900
0 Time t (us)
RP505K001C (Vin=3.6V, Vour=1.8V)
MODE="H" forced PWM
: 400
Output Current
SET 300mA->1mA ] 200%
= 190 | -
(@)} c
© [}
=185 | £
2 o b 3
2 1.80 [ 3
31751 Output Voltage 3
1.70 ‘
-10 0 10 20 30 40 50 60 70 80 90
Time t (us)
RP505K001C (Vin=3.6V, Vour=1.8V)
1000
I {1750 —~
S _l Output Current E
3 - 800mA-->300mA 1500 &
> ]
o 1.90 | 1250 —
()] c
© [}
=185 | f\ 0 &
‘,>_, -J \& . (@)
5_ 1.80 | ‘g’_
=) Output Voltage =1
O 175 P °__ 1 3
1.70

-10 0 10 20 30 40 50 60 70 80 90

Time t (us)

RICOH

29



30

RPS505K

Output Voltage V out (V)

Output Voltage V out (V)

Output Voltage V out (V)

3.35

3.30

3.25 |

3.20 |

3.15

RP505K001C (Vin=5.0V, Vour=3.3V)
MODE="L" PWM/VFM automatic shift

400

3 1 200 <
Output Current £
1mA->300mA —— 0 *

3

=

e e qt')
3

5

Qutput Voltage =

@)

-10 0 10 20 30 40 50 60 70 80 90

3.35 |

3.30

3.25 |

3.20 |

3.15

Time t (us)

RP505K001C (Vin=5.0V, Vour=3.3V)
MODE="H" forced PWM

400
1 200~
Qutput Current E
1mA->300mA ——— 0 5
5
[pureny E
L 3
5
Output Voltage &
@)

-10 0 10 20 30 40 50 60 70 80 90

Timet (us)

RP505K001C (Vin=5.0V, Vour=3.3V)

1000
- 750 z
Output Current 1 500 E
300mA-->800mA 3
1 250 =
c
Y
O
2
Output Voltage 5
. o

10 0 10 20 30 40 50 60 70 80 90
Time t (us)

RP505K001C (Vin=5.0V, Vour=3.3V)
MODE="L" PWM/VFM automatic shift

T 400
Qutput Current
s - 200_
S 300mA-->1mA E
= 0 —
3 5
>340 | \ 2
(o)) c
S335 S~ £
(@} >
> \M O
5330 F Y 5
= Cutput Voltage g
2
0325 | o
3.20 ‘
4100 0 100 200 300 400 500 600 700 800 900
Time t (us)
RP505K001C (Vin=5.0V, Vour=3.3V)
MODE="H" forced PWM
400
Output Current
SEE 300mA-—>1mA 202
g E
3 0 =
> o
2340 | —
3 5
=335 £
S 3
2330 F b=}
1 Output Voltage =
O325 | 0
3.20
-10 0 10 20 30 40 50 60 70 80 90
Time t (us)
RP505K001C (Vin=5.0V, Vour=3.3V)
1000
. Output Current {750
= 800mA-->300mA <
5 1500 =
3
= 3.40 | 1 250 —
g 5
5335 | 10 E
3 3.30 3
5 Output Voltage =
O 325 : o
3.20
-10 0 10 20 30 40 50 60 70 80 90

Time t (us)

RICOH



RP505K

18) Mode Switching Waveform
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A 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, 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 document.

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

RICOH COMPANY., LTD. Electronic Devices Company

< HRicoh presented with the Japan Management Quality Award for 1999. HRicoh awarded 1SO 14001 certification.

Ricoh continually strives to promote customer satisfaction, and shares the achievements The Ricoh Group was awarded ISO 14001 certification, which is an international standard for
of its management quality improvement program with people and society. environmental management systems, at both its domestic and overseas production facilities.
Our current aim is to obtain ISO 14001 certification for all of our business offices.

After Apr. 1, 2006, we will ship out the lead free products only. Thus, all products that
Complion‘r will be shipped from now on comply with RoHS Directive.

http://WWW- ricoh . com/LSI/ @ ROHS Ricoh completed the organization of the Lead-free production for all of our products.
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RICOH ELECTRONIC DEVICES KOREA Co., Ltd.

11 floor, Haesung 1 building, 942, Daechidong, Gangnamgu, Seoul, Korea
Phone: +82-2-2135-5700 Fax: +82-2-2135-5705

RICOH ELECTRONIC DEVICES SHANGHAI Co., Ltd.
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