I‘I:I @ @ I:H] SOT-23-5 PWM Step-up
DC/DC Converter Controller

R1210Nxx2x SERIES NO. EA-064-0508

OUTLINE

The R1210Nxx2C/xx2D Series are CMOS-based PWM step-up DC/DC Converter controllers, with high
accuracy, low supply current.

Each of the R1210Nxx2x Series consists of an oscillator, a PWM circuit, a reference voltage unit, an error
amplifier, phase compensation circuit, resistors for voltage detection, a chip enable circuit, a controller against
drastic load transient and an output voltage detector. A low ripple, high efficiency step-up DC/DC converter can
be composed of this IC with only four external components, or an inductor, a diode, a transistor and a capacitor.

The R1210Nxx2x Series can detect drastic change of output voltage with a circuit controller, the load transient
response is improved.

Each of the R1210Nxx2x Series has a driver pin, or ‘EXT’ pin for external transistor. By connecting a power
transistor with low ON-resistance to EXT pin, a large current flows through an inductor, thus, large output current
can be supplied.

The built-in chip enable circuit can make the standby mode with ultra low quiescent current.

Since the package for these ICs is small SOT-23-5, high density mounting of the ICs on board is possible.

FEATURES
e External Components ...........ccccvveeeeeeeeevivnnnnnn, Only an inductor, a diode, a capacitor, and a transistor
e Standby Current..........cococeiiiiiiii Typ. OuA
o Low Temperature-Drift Coefficient of Output Voltage Typ. £100ppm/°C
o OUtPUL VOIAGE .....evveieiiiieeeiee e Stepwise Setting with a step of 0.1V in the range of
2.2V t0 6.0V
e Two choices of Basic Oscillator Frequency ...... 100kHz (xx2C), 180kHz (xx2D)
e Small Package........ccocceeeeeeiiiiiiiiiiecce e SOT-23-5 (Mini-mold)
e Low Ripple, Low Noise
e Oscillator Start-up Voltage ........ccccceveeeeeeviinnnee, Max. 0.8V

APPLICATIONS

e Power source for battery-powered equipment.
e Power source for portable communication appliances, cameras, VCRs
e Power source for appliances of which require higher voltage than battery voltage.
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R1210Nxx2x

BLOCK DIAGRAMS
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SELECTION GUIDE

In the R1210N Series, the output voltage, the oscillator frequency, the optional function, and the taping type for
the ICs can be selected at the user’s request.
The selection can be made by designating the part number as shown below;

R1210NXX2X-XX «Part Number
Tt
abc d

Code Contents

Setting Output Voltage(Vour):
Stepwise setting with a step of 0.1V in the range of 2.2V to 6.0V

b Designation of Driver
2: External Tr. Driver

Designation of Oscillator Frequency

c C: 100kHz
D: 180kHz
Designation of Taping Type;
d Ex.: TR, TL (refer to Taping Specification)

“TR” is prescribed as a standard.
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R1210Nxx2x

PIN CONFIGURATION

PIN DESCRIPTIONS

SOT-23-5
5 4

==

Lx GND
(mark side)

CE Vour NC

o

Pin No Symbol Pin Description
1 CE Chip Enable Pin
2 Vour Pin for Output Voltage
3 NC No Connection
4 GND Ground Pin
5 EXT External Transistor Drive Pin

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
Vout Vour Pin Output Voltage 9.0 \%
Vext EXT Pin Output Voltage -0.3~ Vour+0.3 Y
Vce CE Pin Input Voltage 9.0 \
lext EXT Pin Output Current +40 mA

Po Power Dissipation 250 mwW
Topt Operating Temperature Range -40 ~ +85 °C
Tstg Storage Temperature Range -55 ~ +125 °C

RIGOM



R1210Nxx2x

ELECTRICAL CHARACTERISTICS
® RI1210Nxx2x

Topt=25°C
Symbol Item Conditions Min. Typ. Max. Unit
Vour Output Voltage Vin=Vserx0.6, lout=1mA x0.975 x1.025 \%
Vin Maximum Input Voltage 8 \%
AVout/ | Step-up Output Voltage o o o
AT Temperature Coefficient | ~#0°C = Topt=85°C +100 ppm/°C
Vstart | Start-up Voltage Vin=0V—2V 0.8 \%
Istandby | Supply Current 3(Standby) | Vour=6.5V,Vce=0V 0.5 pA
pA
Vour= Vserx0.96 EXT at no load 18 35 (xx2C)
2.2V = Vser £ 2.4V 23 45 LA
(xx2D)
pPA
Vout= Vserx0.96 EXT at no load 20 40 (xx2C)
2.5V = Vser = 3.0V o5 . LA
(xx2D)
pA
Vour= Vserx0.96 EXT at no load 25 50 (xx2C)
3.1V = Vser = 3.9V 20 50 LA
(xx2D)
Vour= Vserx0.96 EXT at no load 30 60 (x%éC)
OUT— VSET .
Iop1 Supply Current 1 4.0V < Veer = 4.4V A
35 70 H
(xx2D)
pA
Vout= Vserx0.96 EXT at no load 35 70 (xx2C)
4.5V = Vser = 4.9V 40 80 uA
(xx2D)
pA
Vour= Vserx0.96 EXT at no load 45 90 (xx2C)
5.0V = Vser = 5.4V 50 100 LA
(xx2D)
pA
Vout= Vserx0.96 EXT at no load 50 100 (xx2C)
5.5V = Vser = 6.0V 55 110 HA
(xx2D)
10 15 | )géc)
Iop2 Supply Current 2 Vour=Vce=Vser+0.5 A
W
15 22 (xx2D)
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R1210Nxx2x

Symbol Item Conditions Min. Typ. Max. Unit
2.2V = Vser = 2.5V
Vexr=Vour-0.4V -1.0 mA
2.6V = Vser = 3.0V
Vext=Vour-0.4V 2.0 mA
3.1V = Vser = 3.5V
Vext=Vour-0.4V 2.5 mA
s v w0 | m
[exTH EXT “H” Output Current :
4.1V = Vser = 4.5V 35 mA
Vext=Vout-0.4V '
4.6V = Vser = 5.0V
Vexr=Vour-0.4V 4.0 mA
5.1V = Vser = 5.5V
Vext=Vout-0.4V 45 mA
5.6V = Vser = 6.0V
Vext=Vour-0.4V .0 mA
kHz
Maximum Oscillator N, 80 100 120 (xx2C)
fosc = Voutr=Vce=Vserx0.96
requency 144 | 180 | 216 | KHz
(xx2D)
0.5 kHz/°C
A fosc/ | Oscillator Frequency o o ’ (xx2C)
AT Temperature Coefficient —40°C = Topt = 85°C kHz/°C
0.6
(xx2D)
Oscillator Maximum Vour=Vce=Vserx0.96, 0
Maxdty Duty Cycle (Vext “H” Side) 70 85 97 %
2.2V = Vser = 2.5V, Vext=0.4V 1.0 mA
2.6V = Vser = 3.0V,Vext=0.4V 2.0 mA
3.1V = Vser = 3.5V,Vext=0.4V 2.5 mA
3.6V = Vser = 4.0V, Vext=0.4V 3.0 mA
lexTL EXT “L” Output Current
4.1V = Vser = 4.5V, Vexr=0.4V 35 mA
4.6V = Vser = 5.0V,Vext=0.4V 4.0 mA
5.1V = Vser = 5.5V, Vext=0.4V 4.5 mA
5.6V = Vser = 6.0V,Vext=0.4V 5.0 mA
VceH CE “H” Input Voltage Vour=Vserx0.96 0.9 \Y
Vel CE “L” Input Voltage Vour=VseTx0.96 0.3 \Y
Icen CE “H” Input Current Vour=Vce=6.5V -0.1 0.0 0.1 HA
lceL CE “L" Input Current Vin=6.5V, Vce=0V -0.1 0.0 0.1 pA

*Note: Vser means setting Output Voltage.
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R1210Nxx2x

TEST CIRCUITS

SD
L Chb
g Tr EXT Vout
Rb
— C
VIN -
GND CE
s T TTT  OSCILLOSCOPE 77;
Test Circuit 1 Test Circuit 2
EXT Vout EXT Vout E
GND CE GND CE Y
o I o r
Test Circuit 3 Test Circuit 4
EXT Vout
AAA EXT Vout
GND CE T c
. GND CE 1 T
=1 @ k=
rri OSCILLOSCOPE TIT OSCILLOSCOPE
Test Circuit 5 Test Circuit 6
Inductor (L) : 27uH (Sumida Electric Co., Ltd. CD104)
Diode (SD) : RB491D (Rohm, Schottky Type)
Capacitor (CL) : 47uFx2 (Tantalum Type)
Transistor (Tr) 1 25D1628G

Base Resistor (Rb) : 300Q
Base Capacitor (Cb) : 0.01uF(Ceramic Type)

The typical characteristics were obtained by use of these test circuits.

Test Circuit 1 : Typical Characteristics 1) 2) 3) 4) 5)
Test Circuit 2 : Typical Characteristics 9) 10)

Test Circuit 3 : Typical Characteristics 6) 7)

Test Circuit 4 : Typical Characteristics 8)

Test Circuit 5 : Typical Characteristics 11)

Test Circuit 6 : Typical Characteristics 12)
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R1210Nxx2x

TYPICAL CHARACTERISTICS
1) Output Voltage vs. Output Current
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2) Efficiency vs. Output Current
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R1210Nxx2x

R1210N502C
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3) Ripple Voltage vs. Output Current
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R1210Nxx2x

4) Start-up Voltage/ Hold-on Voltage vs. Output Current (Topt=25°C)
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R1210Nxx2x

Output Voltage Vout(V)
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6) Supply Current 1 vs. Temperature
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R1210Nxx2x

7) Supply Current 2 vs. Temperature
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8) Supply Current 3 vs. Temperature
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R1210Nxx2x
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9) Oscillator Frequency vs. Temperature

R1210N302C
~ 300 —
N N
I I
3 3
S 250 g
[%] (%]
L L
2 200 9
< c
g g
% 150 =
« 100 .
o @]
ks ks
S 50 S
[%] %]
] O
0
-50 -25 0 25 50 75 100
Temperature Topt(°C)
R1210N502C
< 300 =
< z
‘g 250 =
8 8
> 200 >
% 150 qg).
e /’ =
= 100 — p
o —— o
ks s
S 50 S
(%] (%]
@] @]
0
-50 -25 0 25 50 75 100
Temperature Topt(°C)

R1210N502D

1.0

0.8

0.6

0.4

0.2

0.0 —_—

-0.2

-50 -25 0 25 50 75 100
Temperature Topt(°C)
R1210N302D

300

250

200 -

"—__"/

150

100

50

0

-50 -25 0 25 50 75 100
Temperature Topt(°C)
R1210N502D

300

250

200 —

—]

150

100

50

0

-50 -25 0 25 50 75 100

Temperature Topt(°C)

12

RIGOG



R1210Nxx2x

10) Maximum Duty Cycle vs. Temperature
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11) EXT “H” Output Current vs. Temperature
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R1210Nxx2x

EXT "H" Output Current
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12) EXT “L” Output Current vs. Temperature
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R1210Nxx2x

13) CE “H” Input Voltage vs. Temperature
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14) CE “L” Input Voltage vs. Temperature
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15) Output Waveform at Power-on (Topt=25°C)
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R1210Nxx2x

16) Load Transient Response (Topt=25°C)
((R1210N502C)) (Vin: 3.0V, lout:1ImA—200mA)
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((R1210N302D)) (Vin: 1.5V, lour:1mA—>100mA)
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