RICOH

STEP-UP DC/DC CONTROLLER

NO.EA-088-0604

OUTLINE

The R1211x Series are CMOS-based PWM step-up DC/DC converter controllers with low supply current.

Each of the R1211x Series consists of an oscillator, a PWM control circuit, a reference voltage unit, an error
amplifier, a reference current unit, a protection circuit, and an under voltage lockout (UVLO) circuit. A low ripple,
high efficiency step-up DC/DC converter can be composed of this IC with some external components, or an
inductor, a diode, a power MOSFET, divider resisters, and capacitors.

Phase compensation has been made internally in the R1211x002B/D Series, while phase compensation can
be made externally as for R1211x002A/C Series. B/D version has stand-by mode.

Max duty cycle is internally fixed typically at 90%. Soft start function is built-in, and Soft-starting time is set
typically at 9ms(A/B, 700kHz version) or 10.5ms(C/D, 300kHz version). As for the protection circuit, after the
soft-starting time, if the maximum duty cycle is continued for a certain period, the R1211x Series latch the
external driver with its off state, or Latch-type protection circuit works.

The delay time for latch the state can be set with an external capacitor.

To release the protection circuit, restart with power-on (Voltage supplier is equal or less than UVLO detector
threshold level), or once after making the circuit be stand-by with chip enable pin and enable the circuit again.

FEATURES
e Standby Current..........ccoceiiiiiii Typ. OpA (for B/D version)
e Input Voltage RanNge ...........cccccvvvveeeeeenecvciivnneenn, 2.5V to 6.0V

¢ Built-in Latch-type Protection Function (Output Delay Time can be set with an external capacitor)
e Two Options of Basic Oscillator Frequency...... 300kHz, 700kHz

o Max Duty CyCle......ccccoviiieiiiiie e Typ. 90%

¢ High Reference Voltage Accuracy .................... +1.5%

e U.V.L.O. Threshold level..........ccccooveiiiniinnnnnns Typ. 2.2V (Hysteresis Typ. 0.13V)

o Small Packages .......cocccveveeeiiiiiiiiieeeee e SOT-23-6W or thin (package height Max. 0.85mm) SON-6

APPLICATIONS

e Constant Voltage Power Source for portable equipment.
e Constant Voltage Power Source for LCD and CCD.




R1211x

BLOCK DIAGRAMS

Version A/C Version B/D

VFB

AMPOUT

SELECTION GUIDE

In the R1211x Series, the oscillator frequency, the optional function, and the package type for the ICs can be
selected at the user's request.

The selection can be made with designating the part number as shown below;

Rlle%OOZ%—TR «Part Number

a b
Code Contents
Designation of Package Type:
a D: SON-6
N: SOT23-6W

Designation of Optional Function

A : 700kHz, with AMPOUT pin (External Phase Compensation Type)

b B : 700kHz, with CE pin (Internal Phase Compensation Type, with Stand-by)
C : 300kHz, with AMPOUT pin (External Phase Compensation Type)

D : 300kHz, with CE pin (Internal Phase Compensation Type, with Stand-by)

RICOH



R1211x

PIN CONFIGURATIONS

SON-6 SOT-23-6W
Top View Bottom View 6 5 4
6 5 4 4 5 6 |:| I:l
i ) EXT GND  Vw
o (MARK SIDE)
: : DELAY AMPOUTICE  Vre
0o OO H o O
1 2 3 3 21
1 2 3
PIN DESCRIPTIONS
Pin No Symbol Pin Description
SONG6 SOT23-6W
Pin for External Capacitor
1 1 DELAY (for Setting Output Delay of Protection)
2 5 GND Ground Pin
3 6 EXT External FET Drive Pin (CMOS Output)
4 4 Vin Power Supply Pin
5 3 Ves Feedback Pin for monitoring Output Voltage
Amplifier Output Pin(A/C Version) or
6 2 AMPOUT or CE Chip Enable Pin(B/D Version, Active at "H")
*Tab in thei:__‘zi- parts have GND level. (They are connected to the reverse side of this IC.)
Do not connect to other wires or land patterns.

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
Vin Vin Pin Voltage 6.5 \%
Vext EXT Pin Output Voltage -0.3 ~Vin+0.3 \%
VoLy DELAY Pin Voltage -0.3 ~ Vin+0.3 Vv
Vawvp AMPOUT Pin Voltage -0.3 ~ Vin+0.3 Y
Vce CE Pin Input Voltage -0.3 ~Vin+0.3 \%
VEs Vee Pin Voltage -0.3 ~Vn+0.3 \
lamp AMPOUT Pin Current +10 mA
lext EXT Pin Inductor Drive Output Current +50 mA
Ps Power Dissipation (SOT-23-6W)* 430
Power Dissipation (SON-6)* 500 mw
Topt Operating Temperature Range -40 ~ +85 °C
Tstg Storage Temperature Range -55 ~ +125 °C

I *) For Power Dissipation, please refer to PACKAGE INFORMATION to be described.
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R1211x

ELECTRICAL CHARACTERISTICS
® R1211x002A

Topt=25°C
Symbol Item Conditions Min. Typ. Max. Unit
Vin Operating Input Voltage 25 6.0 \%
Ves Ves Voltage Tolerance Vin=3.3V 0.985 | 1.000 | 1.015 \%
Ves Voltage o o o
AVeslAT | 1o mperature Coefficient —40°C = Topt = 85°C +150 ppm/°C
I8 Ves Input Current Vin=6V, Vrs=0V or 6V -0.1 0.1 A
fosc Oscillator Frequency Vin=3.3V, VoLy=Vre=0V 595 700 805 kHz
Oscillator Frequency o o o
AfosC/AT Temperature Coefficient —40°C = Topt = 85°C +1.4 kHz/°C
Vin=6V, VoLy=Vre=0V,
Iop1 Supply Current 1 EXT at no load 600 900 pA
. Vin=3.3V, 0
maxdty Maximum Duty Cycle EXT "H" side 82 90 94 )
Rexth EXT "H" ON Resistance Vin=3.3V, lext=—20mA 10 Q
Rexto EXT "L" ON Resistance Vin=3.3V, lexr=20mA 6 Q
IoLva Delay Pin Charge Current Vin=3.3V, Voy=Vre=0V 25 5.0 7.5 pA
IoLv2 Delay Pin Discharge Current | VN=Vr =25V, 25 5.5 9.0 mA
VoLy=0.1V
. Vin=3.3V,
Vouy Delay Pin Detector Threshold Vrs=0V. VoLy=0V_52V 0.95 1.00 1.05 \%
Tsarr | Soft-start Time Vin=3.3V at 90% of 45 | 90 | 135 | ms
rising edge
Vuvor | UVLO Detector Threshold Vin=3.3V-0V, 2.1 2.2 2.3 v
VoLy=Vre=0V
Vuwo: | UVLO Detector Hysteresis Vin=0V—3.3V, 008 | 013 | 018 | V
VoLy=Vre=0V
npn V|N:3.3V, VAMP:].V,
lamp1 AMP "H" Output Current Ves=0.9V 0.45 0.90 1.50 mA
lamp2 AMP "L" Output Current Vin=3.3V, Vawe=1V, 30 60 90 7

Vre=1.1V
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e R1211x002B

Topt=25°C
Symbol Item Conditions Min. Typ. Max. Unit
Vin Operating Input Voltage 25 6.0 \%
Vrs Vs Voltage Tolerance Vin=3.3V 0.985 | 1.000 | 1.015 \%
Vre Voltage o o o
AVrs/AT Temperature Coefficient —-40°C = Topt = 85°C +150 ppm/°C
Ire VFB Input Current Vin=6V, Vre=0V or 6V -0.1 0.1 pA
fosc Oscillator Frequency Vin=3.3V, VoLy=Vr=0V 595 700 805 kHz
Afose/ AT | OScillator Frequency _40°C = Topt = 85°C +1.4 kHz/°C

Temperature Coefficient

Vin=6V, VoLy=Vre=0V,

EXT at no load 600 900 HA

Iop1 Supply Current 1

maxdty Maximum Duty Cycle Vin=3.3V, EXT "H" side 82 90 94 %
Rexth EXT "H" ON Resistance Vin=3.3V, lexr=—20mA 5 10 Q
RexTL EXT "L" ON Resistance Vin=3.3V, lext=20mA 3 6 Q
loLya Delay Pin Charge Current Vin=3.3V, VoLy=Vr=0V 25 5.0 7.5 uA
loLy2 Delay Pin Discharge Current Vin=Vers=2.5V, Vov=0.1V 2.5 5.5 9.0 mA
Voiv | Delay Pin Detector Threshold w;if\y;)\gj:ov’ 0.95 | 1.00 | 1.05 | V
TstaRT Soft-start Time Vin=3.3V 4.5 9.0 135 ms
Vuvo:r | UVLO Detector Threshold xg;i\?:é:_())?/v 2.1 2.2 2.3 Y,
Vooo | UVLO Detector Hysteresis w;gx:jof/v 008 | 013 | 018 | Vv
Iste Standby Current Vin=6V, Vce=0V 0 1 pA
Icen CE "H" Input Current Vin=6V, Vce=6V -0.5 0.5 pA
lceL CE "L" Input Current Vin=6V, Vce=0V -0.5 0.5 pA
Vcen CE "H" Input Voltage Vin=6V, Vce=0V—6V 15 \
Vcel CE "L" Input Voltage Vin=2.5V, Vce=2V—->0V 0.3 \
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® R1211x002C

Topt=25°C
Symbol Item Conditions Min. Typ. Max. Unit
Vin Operating Input Voltage 25 6.0 Vv
Vrs Vrs Voltage Tolerance Vin=3.3V 0.985 | 1.000 | 1.015 \%
Vee Voltage o o o
AVrs/AT Temperature Coefficient —40°C = Topt = 85°C +150 ppm/°C
Irs VFB Input Current Vin=6V, Ves=0V or 6V -0.1 0.1 pA
fosc Oscillator Frequency Vin=3.3V, VoLy=Vr=0V 240 300 360 kHz
Oscillator Frequency o o o
Afosc/AT Temperature Coefficient —40°C = Topt = 85°C +0.6 kHz/°C
Vin=6V, VoLy=Vre=0V,

Iop1 Supply Current 1 EXT at no load 300 500 pA
maxdty Maximum Duty Cycle Vin=3.3V, EXT "H" side 82 90 94 %
RexTH EXT "H" ON Resistance Vin=3.3V, IEXT=-20mA 10 Q
Rextt EXT "L" ON Resistance Vin=3.3V, IEXT=20mA 6 Q

IoLya Delay Pin Charge Current Vin=3.3V, VoLy=Vr=0V 2.0 4.5 7.0 pA

IoLy2 Delay Pin Discharge Current Vin=Vre=2.5V, Vov=0.1V 2.5 5.5 9.0 mA

. Vin=3.3V, Vre=0V,

Vouy Delay Pin Detector Threshold VoLy—OV—s2V 0.95 1.00 1.05 Vv
TstarT Soft-start Time Vin=3.3V 5.0 10.5 16.0 ms
Vuvor | UVLO Detector Threshold Vin=3.3V-0V, 2.1 2.2 2.3 v

VoLy=Vre=0V
Vuwo: | UVLO Detector Hysteresis Vin=0V—3.3V, 008 | 013 | 018 | V
VoLy=Vre=0V
lwes | AMP "H" Output Current Vin=3.3V, Vawe=1V, 045 | 090 | 150 | mA
Vre=0.9V
- Vin=3.3V, Vamp=1V,
lamp2 AMP "L" Output Current Vesel 1V 25 50 75 pA
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® R1211x002D

Topt=25°C
Symbol Item Conditions Min. Typ. Max. Unit
Vin Operating Input Voltage 25 6.0 \%
Vrs Vs Voltage Tolerance Vin=3.3V 0.985 | 1.000 | 1.015 \%
Vre Voltage o o o
AVrs/AT Temperature Coefficient —-40°C = Topt = 85°C +150 ppm/°C
Ire Ves Input Current Vin=6V, Vre=0V or 6V -0.1 0.1 pA
fosc Oscillator Frequency Vin=3.3V, VoLy=Vr=0V 240 300 360 kHz
Afosc/aT | OScillator Frequency _40°C = Topt = 85°C +0.6 kHz/°C

Temperature Coefficient

Vin=6V, VoLy=Vre=0V,

EXT at no load 300 500 HA

Iop1 Supply Current 1

maxdty Maximum Duty Cycle Vin=3.3V, EXT "H" side 82 90 94 %
Rexth EXT "H" ON Resistance Vin=3.3V, IEXT=—20mA 5 10 Q
Rext. EXT "L" ON Resistance Vin=3.3V, IEXT=20mA 3 6 Q
loLya Delay Pin Charge Current Vin=3.3V, VoLy=Vr=0V 20 4.5 7.0 uA
loLy2 Delay Pin Discharge Current Vin=Vee=2.5V, VoLv=0.1V 2.5 5.5 9.0 mA
Voiv | Delay Pin Detector Threshold w;if\y;)\gj:ov’ 0.95 | 1.00 | 1.05 | V
TstaRT Soft-start Time Vin=3.3V 5.0 10.5 16.0 ms
Vuvo:r | UVLO Detector Threshold xg;i\?:é:_())?/v 2.1 2.2 2.3 Y,
Vooo | UVLO Detector Hysteresis w;gx:jof/v 008 | 013 | 018 | Vv
Iste Standby Current Vin=6V, Vce=0V 0 1 pA
Icen CE "H" Input Current Vin=6V, Vce=6V -0.5 0.5 pA
lceL CE "L" Input Current Vin=6V, Vce=0V -0.5 0.5 pA
Vcen CE "H" Input Voltage Vin=6V, Vce=0V—-6V 1.5 \
Vcel CE "L" Input Voltage Vin=2.5V, Vce=2V—-0V 0.3 \
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R1211x

TYPICAL APPLICATIONS AND TECHNICAL NOTES

<R1211x002A/R1211x002C>

Inductor Diode Vout
IO

VIN EXT

Cc2

GND AMPOUT

NMOSO : IRF7601 (International Rectifier)

Inductor(: LDR655312T-100 10uH (TDK) for R1211x002A
O : LDR655312T-220 22pH (TDK) for R1211x002C
Diodel : CRSO02 (Toshiba)

C1: 4.7uF (Ceramic) R1 : Output Voltage Setting Resistor 1
C2 : 0.22F (Ceramic) R2 : Output Voltage Setting Resistor 2
C3: 10uF (Ceramic) R3: 30kQ
C4 : 680pF (Ceramic) R4 : 30kQ

C5 : 2200pF (Ceramic)

<R1211x002B/R1211x002D>

Inductor Diode Vout
00

DT VIN EXT
— —__C3

r C1 Im DELAY Vrs
c2 R3

GND CE 1
CE Control

NMOSUO : IRF7601 (International Rectifier)

Inductor(: LDR655312T-100 10pH (TDK) for R1211x002B
O : LDR655312T-220 22uH (TDK) for R1211x002D
Diodell : CRSO02 (Toshiba)

R2

TIT

C1: 4.7uF (Ceramic) R1 : Setting Output Voltage Resistor 1
C2: 0.22pF (Ceramic) R2 : Setting Output Voltage Resistor 2
C3: 10pF (Ceramic) R3: 30kQ

C4 : 680pF (Ceramic)

[Note]

These example circuits may be applied to the output voltage requirement is 15V or less. If the output voltage
requirement is 15V or more, ratings of NMOS and diode as shown above is over the limit, therefore, choose
other external components.
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ES

Use a 1uF or more capacitance value of bypass capacitor between Vin pin and GND, C1 as shown in the
typical applications above.

In terms of the capacitor for setting delay time of the latch protection, C2 as shown in typical applications of
the previous page, connect between Delay pin and GND pin of the IC with the minimum wiring distance.

Connect a 1uF or more value of capacitor between Vour and GND, C3 as shown in typical applications of the
previous page. (Recommended value is from 10uF to 22uF.) If the operation of the composed DC/DC
converter may be unstable, use a tantalum type capacitor instead of ceramic type.

Connect a capacitor between Vour and the dividing point, C4 as shown in typical applications of the previous
page. The capacitance value of C4 depends on divider resistors for output voltage setting. Typical value is
between 100pF and 1000pF.

Output Voltage can be set with divider resistors for voltage setting, R1 and R2 as shown in typical
applications of the previous page. Refer to the next formula.

Output Voltage = Ves x (R1+R2)/R2

R1+R2=100kQ is recommended range of resistances.

The operation of Latch protection circuit is as follows: When the IC detects maximum duty cycle, charge to
an external capacitor, C2 of DELAY pin starts. And maximum duty cycle continues and the voltage of Deiar
pin reaches delay voltage detector threshold, Vouy, outputs "L" to EXT pin and turns off the external power
MOSFET.
To release the latch protection operation, make the IC be standby mode with CE pin and make it active in
terms of B/D version. Otherwise, restart with power on.
The delay time of latch protection can be calculated with C2, Vowy, and Delay Pin Charge Current, lowv1, as in
the next formula.

t=C2xVouy/loLy1
Once after the maximum duty is detected and released before delay time, charge to the capacitor is halt and
delay pin outputs "L".

As for R1211x002A/C version, the values and positioning of C4, C5, R3, and R4 shown in the above diagram
are just an example combination. These are for making phase compensation. If the spike noise of Vour may
be large, the spike noise may be picked into Vrs pin and make the operation unstable. In this case, a resistor
R3, shown in typical applications of the previous page. The recommended resistance value of R3 is in the
range from 10kQ to 50kQ. Then, noise level will be decreased.

As for R1211x002B/D version, EXT pin outputs GND level at standby mode.

Select the Power MOSFET, the diode, and the inductor within ratings (Voltage, Current, Power) of this IC.
Choose the power MOSFET with low threshold voltage depending on Input Voltage to be able to turn on the
FET completely. Choose the diode with low Ve such as Shottky type with low reverse current Ir, and with fast
switching speed. When an external transistor is switching, spike voltage may be generated caused by an
inductor, therefore recommended voltage tolerance of capacitor connected to Vour is three times of setting
voltage or more.

The performance of power circuit with using this IC depends on external components. Choose the most
suitable components for your application.
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R1211x

Output Current and Selection of External Components

<Basic Circuit>

GND
<Circuit through L>
Discontinuous Mode Continuous Mode
IL IL ILxmax
A /
ILxmax
|
i ILxmin
ILxmin : Tf / .
| |
/ | L Voot -
| 4 : TR
! Ton ' Toff | i Ton Toff |
l T=1/fosc ! | T=1/fosc !

There are two modes, or discontinuous mode and continuous mode for the PWM step-up switching regulator
depending on the continuous characteristic of inductor current.

During on time of the transistor, when the voltage added on to the inductor is described as Vi, the current is
Vinxt/L. Therefore, the electric power, Pon, which is supplied with input side, can be described as in next formula.

Ton
Pon = j W INZ X UL G v eeeeee e eeees e e e s e seeee e eeeeee Formula 1
0
With the step-up circuit, electric power is supplied from power source also during off time. In this case, input
current is described as (Vour — Vi) xt/L, therefore electric power, Porr is described as in next formula.
Porr = .[ TVINK (VOUT = VIN) X EIL G ettt Formula 2
In this formula, Tf means the time of which the energy saved in the inductance is being emitted. Thus average
electric power, Pav is described as in the next formula.
Pav =1/(Ton + Torr) x {J- 2onVin? x /L dt + | 3T ViINx (VouT = VINY X L Ot} v Formula 3
In PWM control, when Tf = Toff is true, the inductor current becomes continuos, then the operation of

switching regulator becomes continuous mode.
In the continuous mode, the deviation of the current is equal between on time and off time.

Vin X Ton/L = (Mout = Vi) X TOFFIL oo Formula 4
Further, the electric power, Pav is equal to output electric power, Vout x lour, thus,

lout = fosc x VIN? x TONZ/{Z xL x (Vour — VIN)} = VINZ X TON(2XL X VOUT) oevieierictieeieieie e, Formula 5

RICOH



R1211x

When lour becomes more than formula 5, the current flows through the inductor, then the mode becomes
continuous. The continuous current through the inductor is described as Iconst, then,

lout = fosc x Vin? x T0N2/{2>< L x(Vout — VIN)}+ VINXICONSI/VOUT wevviiieeiiiciiieeee et Formula 6

In this moment, the peak current, ILxmax flowing through the inductor and the driver Tr. is described as
follows:

ILXMAX = ICONST 4 VINX TONIL ettt e ettt e et e e et e e e et e e e et e e e e e e e e st e e s st e s e saassesssanssssbbnssasnanseaes Formula 7
With the formula 4,6, and ILxmax is,
ILXMaX = VouT/VINXI0UT 4+ VINX TON/(2X L) weeeeieeiiiiiiiiie ettt ettt e e e e e e ae e eea s Formula 8

Therefore, peak current is more than lour. Considering the value of ILxmax, the condition of input and output,
and external components should be selected.

In the formula 7, peak current ILxmax at discontinuous mode can be calculated. Put Iconst=0 in the formula.

The explanation above is based on the ideal calculation, and the loss caused by Lx switch and external
components is not included. The actual maximum output current is between 50% and 80% of the calculation.
Especially, when the ILx is large, or Vin is low, the loss of Vin is generated with the on resistance of the switch. As
for Vour, Vf (as much as 0.3V) of the diode should be considered.

RICOH

11



R1211x

TIMING CHART
e R1211x002A/R1211x002C

PWM Comparator

R2 OP AMP

® R1211x002B/R1211x002D

EXT *{

PWM Comparator

<Soft-start Operation>
Soft-start operation is starting from power-on as follows:

(Stepl)

The voltage level of SS is rising gradually by constant current circuit of the IC and a capacitor. Vrer level which
is input to OP AMP is also gradually rising. Vour is rising up to input voltage level just after the power-on,
therefore, Vrs voltage is rising up to the setting voltage with input voltage and the ration of R1 and R2. AMPOUT
is at "L", and switching does not start.

(Step?2)

When the voltage level of SS becomes the setting voltage with the ration of R1 and R2 or more, switching
operation starts. Vrer level gradually increases together with SS level. Vour is also rising with balancing Vrer and
Ves. Duty cycle depends on the lowest level among AMPOUT, SS, and DTC of the 4 input terminals in the PWM
comparator.

12 RICOH



R1211x

(Step3)
When SS reaches 1V, soft-start operation finishes. Vrer becomes constant voltage (=1V). Then the switching
operation becomes normal mode.

— SS
SS,VREF o
Ve T — VFB,VREF
—. f N\ A A - pTC
VoV VY e
| |
T |
Step3

<Latch Protection Operation>

The operation of Latch protection circuit is as follows: When AMPOUT becomes "H" and the IC detects
maximum duty cycle, charge to an external capacitor, C2 of DELAY pin starts. And maximum duty cycle
continues and the voltage of DELAY pin reaches delay voltage detector threshold, Vovy, outputs "L" to EXT pin
and turns off the external power MOSFET.

To release the latch protection operation, make the IC be standby mode with CE pin and make it active in
terms of R1211x002B/D version. Otherwise, make supply voltage down to UVLO detector threshold or lower,
and make it rise up to the normal input voltage.

During the soft-start time, if the duty cycle may be the maximum, protection circuit does not work and DELAY
pin is fixed at GND level.

The delay time of latch protection can be calculated with C2, Vouv, and Delay Pin Charge Current, Iowyi, as in
the next formula.

t=C2 x Vourv/lpLyv1

Once after the maximum duty is detected and released before delay time, charge to the capacitor is halt and
delay pin outputs "L".

Output Short

AMPOUT l —=Z by

Normal Maxduty Operation I Latched

s 1 O

RICOH
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R1211x

TEST CIRCUITS
e R1211x002A/R1211x002C

*Oscillator Frequency,
Maximum Duty Cycle, Vre Voltage Test

© 3.3V

&—VIN EXT 4@

OSCILLOSCOPE

VFB

J GND DELAY

*EXT "H" ON Resistance

< 3.3V

o—|vn EXT —o—@

OSCILLOSCOPE

1 21500
VB

J GND DELAY
\V4

*DELAY Pin Charge Current

© 3.3V

VFB

J GND DELAY

*Consumption Current Test

6V

VIN

VFB

GND DELAY

*EXT "L" ON Resistance

3.3V
} VIN EXT
150Q
} )

VFrB

GND DELAY
% Y4

*DELAY Pin Discharge Current
isv
VIN
VFrB

—| GND DELAY|— : }]
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R1211x

*DELAY Pin Detector Threshold Voltage Test *AMP "H" Output Current/"L"

< 3.3V

Output Current Test
© 3.3V

—|VIN

EXT 4@ —Vin
OSCILLOSCOPE AMPOUT C j

VFB VFB
J_O.9V/l.lV
e—|GND DELAY e—|GND DELAY
\Y4 \Y4 \V4

*UVLO Detector Threshold/Hysteresis Range Test

VIN EXT 4@
OSCILLOSCOPE
T VFB
GND DELAY
\V4
*Soft-start Time Test
Coil Diode

000

OSCILLOSCOPE

g —{ViN

®&—GND DELAY

EXT Rout

AMPOUT —|
VFB

<Components>
Inductor (L)
Diode (SD)
Capacitors

NMOS Transistor
Resistors

: 22uH (TDK LDR655312T-220)
: CRSO02 (Toshiba)
C1:680pF(Ceramic), C2:22uF (Tantalum)+2.2uF (Ceramic),
C3:68uF (Tantalum)+2.2uF (Ceramic), C4:2200pF(Ceramic), C5:22uF(Tantalum)
: IRF7601 (International Rectifier)
: R1: 90kQ, R2:10kQ, R3:30kQ, R4:30kQ2, Rout:1k/3300Q

RICOH
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R1211x

® R1211x002B/R1211x002D

*Oscillator Frequency,

Maximum Duty Cycle, Vre Voltage Test

Vv

3.3V
VIN EXT
CEH
VFB
e—| GND DELAY

*EXT "H" ON Resistance

3.3V

Vv

VIN EXT
CE

VFB

e—|GND DELAY

®
OSCILLOSCOPE

Vv

*DELAY Pin Charge Current
3.3V
VIN
CE|—
VFB |—

Vv

e—|GND DELAY

Vv

O,

OSCILLOSCOPE

21500

*DELAY Pin Detector Threshold Voltage Test

3.3V
VIN EXT
CEH-
VFB
e— GND DELAY

0,

OSCILLOSCOPE

*Consumption Current Test

6V
VIN J
CE
VFB
GND DELAY%
*EXT "L" ON Resistance
3.3V
®
VIN EXT 0—/\/\/\/J
150Q
e CEl—e
- O,
Vre —
o—|GND DELAY}|—
vV \VARY4
*DELAY Pin Discharge Current
2.5V
VIN
i CE
VFB
e—|GND DELAY
0.1v
v v

*xStandby Current Test

6V

ViN
CE
VFB
GND DELAY

16

RICOH



R1211x

*UVLO Detector Threshold/
Hysteresis Range Test

CE

VFB

T
VIN EXT @ VIN
| cell OsciLLoscoPE
VFB
GND DELAY GND DELAY
\V4 i
*CE "L" Input Voltage/"H" Input Voltage Test
< 2.5V/6V
—{Vin EXT 4@
1 CE OSCILLOSCOPE
VFB
e—|GND DELAY
\V4
*xSoft-start Time Test
<
Coil Diode
7 o
C5 OSCILLOSCOPE
AI_‘ NMOS
g o—|vin EXT Rout
c1
CE}l—
VFB
¢—{GND DELAY R2
\V4
<Components>
Inductor (L) : 22uH (TDK LDR655312T-220)
Diode (SD) : CRSO02 (Toshiba)
Capacitors C1 : 680pF (Ceramic), C2: 22uF (Tantalum)+2.2uF (Ceramic),
C3 : 68uF (Tantalum)+2.2uF (Ceramic), C5: 22uF (Tantalum)
NMOS Transistor : IRF7601 (International Rectifier)
Resistors : R1: 90k, R2: 10kQ, R3: 30k

o
:

* CE"L" Input Current/"H" Input Current Test

ov/eV

RICOH
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TYPICAL CHARACTERISTICS
1) Output Voltage vs. Output Current
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2) Efficiency vs. Output Current
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3) Vee Voltage vs. Input Voltage (Topt=25°C)
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4) Oscillator Frequency vs. Input Voltage (Topt=25°C)
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5) Supply Current vs. Input Voltage (Topt=25°C)
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6) Maximum Duty Cycle vs. Input Voltage (Topt=25°C)

R1211x002A/B
9% Topt=25°C 96
= 9% o 9%
S S
o 92 oL 92
(8] o
3 90 = 3 90
2 T~ 2
3 88 ~——] 2 88
€ 86 E 86
g £
= 84 = 84
© ©
= go = g
80 80
2 3 4 5 6
Input Voltage VIN(V)
7) Vrs Voltage vs. Temperature
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8) Oscillator Frequency vs. Temperature

Oscillator Frequency(kHz)

Supply Current(dA)

Supply Current(pA)

R1211x002A/B R1211x002C/D
900 VIiN=3.3V 400 VIN=3.3V
¥
4
800 =4 350
2
700 / g 300 ,/
/ I ]
5 -
600 < 250
(&)
[72)
O
500 200
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature Topt(°C) Temperature Topt(°C)
9) Supply Current vs. Temperature
R1211x002A R1211x002B
600 VIN=3.3V 600 VIN=3.3V
500 — —_— 500
| " i —_—____’.-—
400 400 ———=—
g
300 3 300
>
200 2200
®
100 100
0 0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature Topt(°C) Temperature Topt(°C)
R1211x002C R1211x002D
400 VIiN=3.3V 400 VIN=3.3V
300 < 300
— =
//—__- -*GC—'J
200 3 200 ——
>
Q.
Q.
100 & 100
0 0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100

Temperature Topt(°C)

Temperature Topt(°C)

RICOH



R1211x

10) Maximum Duty Cycle vs. Temperature
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11) EXT "H" On Resistance vs. Temperature
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13) Soft-start Time vs. Temperature
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14) UVLO Detector Threshold vs. Temperature
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15) AMP "H" Output Current vs. Temperature
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16) AMP "L" Output Current vs. Temperature
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17) DELAY Pin Charge Current vs. Temperature
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18) DELAY Pin Detector Threshold vs. Temperature
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19) DELAY Pin Discharge Current vs. Temperature
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20) CE "L" Input Voltage vs. Temperature
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21) CE "H" Input Voltage vs. Temperature
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22) Standby Current vs. Temperature
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23) Load Transient Response
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24) Power-on Response
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25) Turn-on speed with CE pin
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PACKAGE INFORMATION PE-SOT-23-6W-0512
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PACKAGE INFORMATION PE-SOT-23-6W-0512

POWER DISSIPATION (SOT-23-6W)

This specification is at mounted on board. Power Dissipation (Po) depends on conditions of mounting on board.
This specification is based on the measurement at the condition below:

Measurement Conditions

Standard Land Pattern
Environment Mounting on Board (Wind velocity=0m/s)
Board Material Glass cloth epoxy plactic (Double sided)
Board Dimensions 40mm x 40mm x 1.6mm
Copper Ratio Top side : Approx. 50% , Back side : Approx. 50%
Through-hole $0.5mm x 44pcs

Measurement Result
(Topt=25°C,Tjmax=125°C)
Standard Land Pattern

Power Dissipation 430mW
Thermal Resistance 6ja=(125-25°C)/0.43W=233°C/W
600 | |
g 500 dn Board I
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@ 400
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g 300 AN
.% \\
2 200 NG
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N
0
0 25 50 75 85 100 125 150
Ambient Temperature (°C)
Power Dissipation Measurement Board Pattern

{3 1C Mount Area Unit : mm

RECOMMENDED LAND PATTERN (SOT-23-6W)
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PACKAGE INFORMATION PE-SON-6-0510

e SON-6 Unit: mm
PACKAGE DIMENSIONS

2.640.2
3.0+0.15

™
Bottom View =}

3 Attention: Tab suspension leads in the {
parts have Voo or GND level.(They are "***
connected to the reverse side of this IC.)
Refer to PIN DISCRIPTION.

Do not connect to other wires or land patterns.
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PACKAGE INFORMATION PE-SON-6-0510

POWER DISSIPATION (SON-6)

This specification is at mounted on board. Power Dissipation (Po) depends on conditions of mounting on board.
This specification is based on the measurement at the condition below:

Measurement Conditions

Standard Land Pattern
Environment Mounting on Board (Wind velocity=0m/s)
Board Material Glass cloth epoxy plactic (Double sided)
Board Dimensions 40mm x 40mm x 1.6mm
Copper Ratio Top side : Approx. 50% , Back side : Approx. 50%
Through-hole $0.5mm x 44pcs

Measurement Result
(Topt=25°C,Tjmax=125°C)

Standard Land Pattern Free Air
Power Dissipation 500mW 250mwW
Thermal Resistance 6ja=(125-25°C)/0.5W=200°C/W -
600 I
On Board
g 500
£ Y
& 400 N
8 N
B 300 o5 AN Free Air )
2 5 c °
; VISP
Q 200 < .
& N .
H ~ N
a 100 N \\
- \}\
0
0 25 50 75 85 100 125 150

Ambient Temperature (°C)

Power Dissipation Measurement Board Pattern

\':_:' IC Mount Area (Unit : mm)
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MARK INFORMATION ME-R1211N-0310

R1211N SERIES MARK SPECIFICATION

® SOT-23-6W
|:| |:| ®, @ : Product Code (refer to Part Number vs. Product Code)
®, @ : Lot Number

® Part Number vs. Product Code

Product Code
Part Number
@ @)
R1211NO02A L 0
R1211N002B L 1
R1211N002C L 2
R1211N002D L 3

RICOH



MARK INFORMATION

ME-R1211D-0310

R1211D SERIES MARK SPECIFICATION

® SON-6

®, @ : Product Code (refer to Part Number vs. Product Code)
®, @ : Lot Number

® Part Number vs. Product Code

Part Number Product Code Part Number Product Code
@ @ @ ©)
R1211D002A L 0 R1211D102A L 6
R1211D002B L 1 R1211D101C L 7
R1211D002C L 2 R1211D102C L 8
R1211D002D L 3 R1211D103A L 9
R1211D100A L 4 R1211D103C L A
R1211D101A L 5 R1211D104A L B

RICOH
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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