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STEP-UP SWITCHING REGULATOR ~ S-8435/8436 Series

The S-8435/8436 Series is a CMOS step-up switching regulator that
consists of a reference voltage source, a CR oscillation circuit, a
power MOS FET, a diode, and a comparator. The output voltage is
fixed internally, and a shutdown function is available. The current
consumption is drastically minimized because of the CMOS
configuration. They feature low voltage operation. The S$-8435
Series easily forms a step-up switching regulator using only an
external coil and capacitor. The S-8436 Series employs an external
transistor to boost the available output current. These series are
suitable for use as power sources for portable devices because of
their small 5-pin package and few external parts.

B Features Bl Applications

- Low voltage operation: 0.9 V min. - Power supplies for portable equipment such as

- Low current consumption Operation: 5.0 A typ. pager, handy calculator, remote controller
Shutdown: 0.2 A max. - Constant voltage power supplies for camera,

- Shutdown function

video equipment, or communications equipment

- Large output currents can be obtained with an external - Power supply for microcomputer

transistor (S-8436 series).
- Built-in CR oscillation circuit

- Built-in schottky diode (S-8435 series)

- High-precision output voltage
- SOT-89-5 package
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STEP-UP SWITCHING REGULATORS

S-8435/8436 Series

B Pin Assignment

SOT-89-5
Top view No. |$-8435|s-8436 Description
s 4 CONT | EXT |CONT: External inductor connection terminal
I l |—| EXT:External transistor connection terminal
2 Vss GND terminal
O Shutdown terminal
3 ON/OFF "H": Normal operation (step-up)
"L": Step-up stop (oscillation circuit stop)
U |_| ViN Positive power terminal
1 2 3 Vout Output voltage terminal
- Figure 2

B Ordering Information

1. Product name configuration

$-843 XXF-XX-X

= Tape specification
(T1 and T2 are available depending on the direction of ICs on the tape)

Abbreviation (product markings)

Output voltage rank
Power MOS FET 5:Built-in 6: External
2. Product list
Output voltage S-8435XF Series S-8436XF Series

1.5V+3% $-8435AF-SK-X $-8436AF-XK-X
3.0V3% S-8435BF-SB-X S-8436BF-XB-X
3.6VE3% S-8435DF-S7-X $-8436DF-X7-X
3.7VE3% S-8435EF-SE-X -
44V 3% S-8435GF-WD-X -
50V+3% S-8435CF-SD-X $-8436CF-XD-X
52V3% - S-8436HF-XL-X
120V+3% S-8435FF-WK-X $-8436FF-YK-X

Note: Please ask our sales person if you néed another output voltage product.

B Absolute Maximum Ratings

Ta=25°C
Parameter Symbol Ratings Unit
Supply voltage Vin 13 Y
input voltage CONT, ON/OFF, EXT, Vour Vss-0.3t0 13 v
Power dissipation Pp 500 mw
Operating temperature Topr -40to +85 °C
_ |{Storage temperature TS’S -40to +125 °C

2
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

B Electrical Characteristics

1. S-8435AF-SK-X
(Unless otherwise specified : Ta = 25°C)

Parameter Symbol Test conditions Min. Typ. Max. | Unit c;r::t
Supply voltage Vin — — 10 Y, 1
Start voltage Vgt lout=100 A, Voyr=1.35V _— — 0.9 \Y 1
Oscillating frequency fosc [Vin=1.2V 20 30 50 kHz 2
Current consumption Iss  |[Vin=1.2V, ON/OFF = high — 5 15 LA 3
Shutdown current Isss  |Vin= 1.2V, ON/OFF = low — —_ 0.2 A 4
Output voltage Vour [VIN=1.2V, loyr=5mA 1.45 1.5 1.55 \" 1
Line regulation AVoyrtt [ViINn=0.91t01.2V, loyr=5mA — 30 100 mV 1

-- Load regulation AV Vin=1.2V — 30 100 mv 1

i OUT2 | ir=10 uAto 10 mA
Outputvoltage | &Vour 752 _40°Cto +85°C — |to038| — [mvrc| —
temperature coefficient | ATa
Switching current Isw |Vps=0.2V — 250 — mA —
Switching transistor | Vpe= 10V _ _ 1.0 5
leakage current SwQ os HA
Shutdown terminal Vsi_ [Vin=1.2V, high level 0.9 — — \ 3
input voltage Vg |Vin=1.2V, low level — —_— 0.4 Y 3

Vin= 1.2V, ON/OFF = low
Output voltage at Voutorr |lout = 100 £A 0.6 —_ — Vv 1
shutdown When using the built-in

Schottky diode

Following external parts are used :
Coil:  RCH855 (820 «H), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 »F), Marcon Electric Co., Ltd. or equivalent.

2. S-8435BF-SB-X

(Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit c;:::it

Supply voltage ViIN — - 10 \ 1
Start voltage Vst loyt =100 A, Vour22.7V — — 0.9 \ 1
Oscillating frequency fosc |ViNn=1.5V 20 30 50 kHz 2
Current consumption Iss  |Vin=1.5V, ON/OFF = high — 5 15 wA 3
Shutdown current Isss  |Vin= 1.5V, ON/OFF = low — — 0.2 2A 4
Output voltage Voutr [ViNn=1.5V,lour=20mA 2.91 3.0 3.09 \Y !
Line regulation AVoutt {Vin=1.5t02V, loyr=20mA —_ 30 100 mV 1
Load regulation AVout2 ViN=1.5V - 30 100 mV 1

lour= 10 zZA to 25 mA
Outputvoltage | AVour |7a= ~40°Cto +85°C — .| *038| — |mvec| —
temperature coefficient | ATa
Switching current lsw [Vps=0.2V — 250 —_— mA —
Switching transistor ) Ve =10V - _ 1.0 3
leakage current swaQ bs ) #A
Shutdown terminal Vs {Vin=1.5V, highlevel - 1.0 - — v 3
input voltage Vgt |[Vin=1.5V, low level —_ — 0.4 Vv 3

Vin= 1.5V, ON/OFF = low
Output voltage at - Voutore | lout =100 A 0.9 — -— \Y 1
shutdown When using the built-in

Schottky diode

Following external parts are used :
Coil:  RCHB855 (47 4H), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 4F), Marcon Electric Co., Ltd. or equivalent.

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6146609/s-8435.html

STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

3. S5-8435CF-SD-X

(Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. | Typ. | Max. | Unit ci::tit
Supply voltage Vin —_ - 10 \ 1
Shutdown voltage Vst lloutr=100 A, Voyur=4.5V - —_ 0.9 \ 1
Oscillating frequency fosc |[Vin=3V 20 30 50 kHz 2
Current consumption Iss |Vin=3V, ON/OFF = high — 5 15 LA 3
Standby current lsss | Vin=3V, ON/OFF = low — — 0.2 pA 4
Qutput voltage Vour [Vin=3V,lour=20mA 4.85 5.0 5.15 \ 1
Line regulation AVoyt1 [VIN=2103V, loyr=20mA —_ 30 100 mV 1
Load regulation AVouT2 ViN=3V — 30 100 mV 1
IOUT= 10/_{A1025 mA
Outputvoltage | AVour |1a- - 40°Cto +85°C — | $038| — |mvrc| —
temperature coefficient | ATa
Switching current lsw |Vps=0.2V — 250 —_ mA —
Switching transistor i Vpe= 10V — — 1.0 5
leakage current SWQ bs LA
Shutdown terminal Vsu  |Vin=3V, high level 1.5 — — \ 3
input voltage Vs |ViN=3V, lowlevel — —_ 0.4 Y 3
V) = 3V, ON/OFF = low
Output voitage at Vourore | lour= 100 LA 24 —_ —_ ) 1
shutdown When using the built-in
Schottky diode
Following external parts are used :
Coil:  RCHB855 (47 »H), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 .F), Marcon Electric Co., Ltd. or equivalent.
4, S-8435DF-S7-X
(Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit Jr::t
Supply voltage VN — — 10 Vv 1
Shutdown voltage Vst |lout=100 LA, Voyr=3.24V — — 0.9 Vv 1
Oscillating frequency fosc |Vin=2V 20 30 50 kHz 2
Current consumption Iss | Vin=2V, ON/OFF = high — 5 15 LA 3
Standby current Isss  |Vin=2V, ON/OFF = low — — 0.2 Py 4
Output voltage Voutr |[Vin=2V,lout=20mA 3.49 3.6 3.71 \ 1
Line regulation AVouTty |Vin=1.5t02V, loyr=20mA —_ 30 100 mV 1
Load regulation AVour2 Vin=2V — 30 100 mV 1
lour=10 [lAtO 25mA
Outputvoltage &Vout |Ta= -40°Cto +85°C — | 2038| — |mvrc| —
temperature coefficient | ATa
Switching current Isw |[Vps=0.2V — 250 — mA —
Switching transistor tswq |Vps=10V —_ — 1.0 A 5
leakage current
Shutdown terminal Vs [Vin=2V, highlevel 1.5 — — v 3
input voltage Vst [Vin=2V, low level — —_ 0.4 \Y 3
Vin =2V, ON/OFF = low
Output voltage at Vourorr | lout = 100 LA 1.4 — — \Y 1
|shutdown When using the built-in
Schottky diode

Following external parts are used :
Coil:  RCH855 (47 uH), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 »F), Marcon Electric Co., Ltd. or equivalent.

4 .
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

'5. S-8435EF-SE-X

{Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit c:;:rit
Supply voltage Vin - - 10 \ 1
Start voltage Vet lour =100 A, Voyr=3.33V — - 0.9 \' 1
Oscillating frequency fosc |Vin=2V 20 30 50 kHz 2
Current consumption Iss [Vin=2V, ON/OFF="H" — 5 15 wA 3
Shutdown current . lsss  |Vin=2V, ON/OFF="L" - — 0.2 4
Qutput voltage Vour {Vin=2V,lout=20mA 3.58 3.7 3.82 \Y% 1
Line regulation AVouty [Vin=1.5t02V, lgyr=20mA —_ 30 100 mV 1
Load regulation AV Vin=2V - 30 100 mV 1
- S OUT2 | 7= 10 uA to 25 mA
Outputvoltage | AVour |1a= —40°Cto +85°C — | o038 — [mvrc| —
temperature coefficient | ATa
Switching current lsw [Vps=0.2V — 250 — mA —_
Switching transistor | Vpe= 10V — — 1.0 5
leakage current SwQ os ) A
Shutdown terminal Vs |Vin=2V, high level 1.5 — — v 3
input voltage Vs [Vin=2V,lowlevel - -— 0.4 \' 3
V|N =2 V, ON/OFF = low
Output voltage at VouTorr | lout =100 A 1.4 - — v 1
shutdown When using the built-in
Schottky diode

Following external parts are used :
Coil:  RCH855 (47 »H), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1C220M (22 »F), Marcon Electric Co., Ltd. or equivalent.

6. S-8435FF-WK-X

(Unless otherwise specified : Ta = 25°C)

- . , T
Parameter Symbol Test conditions Min. Typ. Max. | Unit ci::tit
Supply voltage Vin — —_ 10 Vv 1
Start voltage Vst {lour=100 pA, Voyr= 10.8V — — 0.9 \Y 1
Oscillating frequency fosc [Vin=5V 12 24 45 kHz 2
Current consumption Iss |Vin=5V, ON/OFF = high — 10 22 uA 3
Shutdown current lsss  |Vin=5V, ON/OFF = low - - 0.2 4
Output voltage Voutr [VIN=5V,loyt=20mA 11.64 | 12.0 12.36 Y 1
Line regulation AVoyty |Vin=4to bV, loyr=20mA —_ 90 150 mV 1
Load regulation AVouTt2 ViN=5V — 100 180 mv 1
louT=10 kA t0 25 MA
Output voltage AVout |T1a= -40°Cto +85°C — |*091| — |mvrc| —
temperature coefficient ATa -
Switching current Isw |Vps=0.2V —_ 250 —_ mA —_
Switching transistor I Vpe= 10V — — 1.0 5
leakage current sWQ ) vos ) A
Shutdown terminal Vsy  |Vin=5V, highlevel 1.5 — - v 3
input voltage Vst ViN=5V, low level —_ —_— 0.4 \ 3
Vin= 5V, ON/OFF = low
Output voltage at VouTorr |lour =100 A 4.4 — b Vv 1
shutdown N When using the built-in

Schottky diode

Following external parts are used :
Coil:  RCHB855 (100 xH), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1C220M (22 »F), Marcon Electric Co., Ltd. or equivalent.
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

7. S-8435GF-WD-X

(Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit c;:zt
Supply voltage VN — - 10 \ 1
Shutdown voltage Vst loytr =100 LA, Vour=3.96 V -_— — 0.9 Vv 1
Oscillating frequency fosce {ViN=3V 20 30 50 kHz 2
Current consumption Iss |Vin=3V, ON/OFF = high — 5 15 A 3
Standby current lsss  {Vin=3V, ON/OFF = low — — 0.2 LA 4
Output voltage Vour |Vin=3V, lour= 20 mA 4268 | 44 | 4532 | V 1
Line regulation AVoyty |Vin=2to 3V, loyr=20mA — 30 100 mV 1
Load regulation AV Vin=3V —_ 30 100 mv 1
- o OUT2 || 5ur= 10 A t0 25 mA
Outputvoltage =~ | AVour |7a= -40°Cto +85°C — |%038| — [mvrc| —
temperature coefficient | ATa
Switching current Isw |Vps=0.2V - 250 — mA -
Switching transistor ) Vpe= 10V — — 1.0 5
leakage current wWQ bs A
Shutdown terminal Vsu  [ViN=3V, highlevel 1.5 - — v 3
input voltage Vst {Vin=3V, lowlevel — —_ 0.4 \ 3
Vin =3V, ON/OFF = low
Output voltage at VouTorr | lout= 100 A 2.4 —_— —_ \ 1
shutdown When using the built-in
Schottky diode

Following external parts are used :
Coil:  RCH855 (47 4H), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 »F), Marcon Electric Co., Ltd. or equivalent.

8. S-8436AF-XK-X

(Unless otherwise specified : Ta = 25°C)

. . T

Parameter Symbol Test conditions Min. Typ. Max. | Unit cir::n
Supply voltage ViIN — — 10 \Y 6
Start voltage Vst — — 0.9 \ 8
Oscillating frequency fosc |ViNn=1.2V 20 30 50 kHz 2
Current consumption Iss |Vin= 1.2V, ON/OFF = high —_ 5 15 Py 3
Shutdown current lsss | Vin= 1.2V, ON/OFF = low —_ — 0.2 A 7
Output voltage Vour |Vin=1.2V, lour=20 mA 145 | 1.50 | 1.55 Y 6
Line regulation AVoyTt1 |ViN=0.91t0 1.2V, loyt=20 mA — 30 100 mV 6
Load regulation Av Vin=12V - 30 | 100 [ mv | 6

° OUTZ || Jur=10 zAto 25 mA
Outputvoltage =~ | AVour |75= _40°Cto +85°C — |038| — [mvrc| 6
temperature coefficient | ATa
Output voltage at Vsi  [Vin=1.2V, highlevel 0.9 — — v
shutdown Vg [Vin=1.2V, low level — — 0.4 \ 3

Following external parts are used :
Coil:  RCH654 (100 »H), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 »F), Marcon Electric Co., Ltd. or equivalent.
Transistor: 25C3279, Toshiba Corp. or equivalent.

6
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STEP-UP SWITCHING REGULATORS

S-8435/8436 Series

9. S-8436BF-XB-X

(Unless otherwise specified : Ta = 25°C)

Parameter Symbol Test conditions Min. Typ. Max. | Unit ciT::tit
Supply voltage \ —_ - 10 \ 6
Start voltage Vst — — 0.9 \Y 8
Oscillating frequency fosc [Vin=1.5V 20 30 50 kHz 2
Current consumption Iss Vin= 1.5V, ON/OFF = high - 5 15 #A 3
Shutdown current Isss  |Vin=1.5V, ON/OFF = low —_ —_ 0.2 wA 7
Output voltage Vour |Vin=1.5V, loyr = 40 mA 291 | 3.00 | 3.09 Y 6
Line regulation AVoury |Vin=1.5t02.0V, loyT=40 mA 30 100 mV 6
Load regulation AVour2 Vin=1.5V — 30 100 mv 6

loyr=10 A to 50 mA
Outputvoltage | AVout |Ta= - 40°Cto +85°C — |2038] — |mvrc| 6
temperature coefficient | ATa
Output vo]tage at VsH Vin= 1.5V, hlgh level 1.0 —_— v 3
shutdown Vs |Vin=1.5V, low level —_ 0.4 Y 3

Following external parts are used :

Coil:

RCH654 (100 xH), Sumida Electric Co., Ltd. or equivalent.

Diode: D1NS4, Shindengen Co., Ltd. or equivalent.

Capacitor: CACFM1A220M (22 »F), Marcon Eiectric Co., Ltd. or equivalent.

Transistor: 25C3279, Toshiba Corp. or equivalent.

10. S-8436CF-XD-X

(Unless otherwise specified : Ta = 25°C)

Parameter Symbol Test conditions Min. Typ. | Max. | Unit J::t
Supply voltage ViN — — 10 Vv 6
Start voltage Vst —_ —_ 0.9 \ 8
Oscillating frequency fosc |Vin=3V 20 30 50 kHz 2
Current consumption Iss Vin = 3V, ON/OFF = high —_ 5 15 LA 3
Shutdown current Isss  |Vin=3V, ON/OFF = low — — 0.2 pA 7
Output voltage Vout IViN=3V,loyt=40mA 4.85 5.00 5.15 " 6
Line regulation AVoyutt [Vin=2t03V, loyr=40 mA —_ 30 100 mV 6
Load regulation AVour2 Vin=3V — 30 100 mV 6

lour= 10 zA t0 50 mA
Outputvoltage | AVour |Ta= -40°Cto +85°C — |zo038| — |mvrc| s
temperature coefficient | ATa
Output voltage at Vsu  |Vin=3V, highlevel 1.5 - — v 3
shutdown Vg |Vin=3V, lowlevel — — 0.4 \Y 3

Following external parts are used :

Coil:

RCH654 (47 xH), Sumida Electric Co., Ltd. or equivalent.

Diode: D1NS4, Shindengen Co., Ltd. or equivalent.

Capacitor: CACFM1A220M (22 xF), Marcon Electric Co., Ltd. or equwalent

Transistor: 25C3279, Toshiba Corp. or equivalent.
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

8

11. S-8436DF-X7-X
(Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit c:;::t
Supply voltage ViN —_ — 10 \ 6
Start voltage Vst —_ — 0.9 1Y 8
Oscillating frequency fosc |Vin=2V 20 30 50 kHz 2
Current consumption Iss |Vin=2V, ON/OFF = high — 5 15 A 3
Shutdown current Isss | Vin=2V, ONJOFF = low - — 0.2 A 7
Output voltage Voutr {Vin=2V,loyr=40mA 3.49 3.60 3.71 Y 6
Line regulation AVoyti {Vin=1.5t0 2V, loyr=40 mA —_ 30 100 mV 6
Load regulation AVoytz Vin=2V - 30 100 mV 6
IOUT= 10;1At0 S0 mA

Outputvoltage | AVour |1a= -40°Cto +85°C — |#038| — |[mvrc| 6
temperature coefficient | ATa

Output voltage at Vsi  |Vin=2V, high level 1.5 — — \ 3
shutdown Vgt |Vin=2V, low level — — 0.4 v 3

Following external parts are used :

Coil:

RCH654 (47 4H), Sumida Electric Co., Ltd. or equivalent.

Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 xF), Marcon Electric Co., Ltd. or equivalent.
Transistor: 25C3279, Toshiba Corp. or equivalent.

12. S-8436FF-YK-X

{Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit c?;iztxt
Supply voltage ViN — — 10 Y 6
Start voltage Vst — — 0.9 \Y 8
Oscillating frequency fosc |ViN=5V 12 24 45 kHz 2
Current consumption Iss |Vin=5V, ON/OFF = high — 10 22 A 3
Shutdown current lsss  |[Vin=5V, ON/OFF = low — — 0.2 LA 7
Output voltage Voutr |ViN=5V,lout=40mA 11.64 | 12.00 | 12.36 \Y 6
Line regulation AVoyry |ViN=41t06V, lgyr=40 mA — 90 150 mV 6
Load regulation AVours |YIN=5V — 100 180 mV 6
lout= 10 LA 10 SO0 mA

Outputvoltage | AVour |15= - 40°Cto +85°C — |*o091| — [mvrc
temperature coefficient | ATa

Output voltage at Vsu  |Vin=5V, highlevel 1.5 — — \ 3
shutdown Vgt [ViIN=5V, low level —_ — 0.4 \Y 3

Following external parts are used :

Coil:

RCH855 (100 u«H), Sumida Electric Co., Ltd. or equivalent.

Diode: D1NS4, Shindengen Co., Ltd. or equivalent.

Capacitor: CACFM1C220M (22 «F), Marcon Electric Co., Ltd. or equivalent.

Transistor: 25C3279, Toshiba Corp. or equivalent.
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

13. S$-8436HF-XL-X

(Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions - Min. Typ. Max. | Unit c:::tit
Supply voltage ViN —_ —_ 10 \Y 6
Start voltage Vst —_ _— 0.9 \ 8
Oscillating frequency fosc {Vin=3V 20 30 50 kHz 2
Current consumption Iss |Vin=3V, ON/OFF = high —_ 5 15 LA 3
Shutdown current lsss  |Vin=3V, ON/OFF = low — —_ 0.2 A 7
Output voltage Vour [Vin=3V,lout=40mA 5.04 5.20 5.36 \Y 6
Line regulation AVout1 {Vin=2t03V, lgyTt=40 mA _ 30 100 mV 6
: Vin=3V
Load regulation AV IN —_ 30 100 mV 6
_ 9 OUT2 1| sur = 10 A to 50 mA
Outputvoltage | AVour |1a3- —40°Cto +85°C — | 038 — |mvrc| 6
temperature coefficient | ATa
Output voltage at Vsu _ [ViN=3V, highlevel 1.5 - - v
shutdown Vs [ViN=3V, low level — — 0.4 \Y 3
Following external parts are used :
Coil:  RCH654 (47 xH), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 »F), Marcon Electric Co., Ltd. or equivalent.
Transistor: 25C3279, Toshiba Corp. or equivalent.
Bl Test Circuits
1. DiNS4 2. 2000 *
v Vi CONT o v CONT Vour | | osillo-
L IN jcope
zZ ' ON/OFF Vour T LoNioFF 6’
- + <
22 uF Vss = i- Vss
22,4F
- 777 *Notrequired for the
Iy $-8436 series.
; RO ‘
hh
Y Vv V2
IN out -4 Vo CONT
Vy -
ON/OFF L
T Vss %‘ ONGFF
3S
K«a
T
ISS = l1 + |2 )(__VQ_L.JT_
Vour +1
Apply(VOUT + 1) Vto Va D1NS4
5 6 . 0 3 Hﬂ 1
U : 25C3279
—— CONT +
3V — _— Vin EXT s
ON/OFF D2uf] - Vour 2 C\D
Vss ON/OFF +
) T 1ov \?s 22,F
e R
7. - D1NS4 8.
3000 |
25C3279 ! Vin
Vin - EXT y 0.9V ON/OFF
ouT
-l- Vss
ON/OFF V $
T . 7 11214
> Figure 3
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STEP-UP SWITCHING REGULATORS
S-8435/8435 Series

M Operation
The S-8435/8436 Series consists of a power MOS FET (M1, v L

external for S-8436), a CR oscillation circuit, and a Schottky >
diode. M1 is turned on and off by the CR oscillation circuit. —— 2}
When M1 is on (ton), energy is accumulated in the inductor I - Cour
(L. When M1 is off (torr), the accumulated energy is M1 : -
transferred to the Voyr capacitor (Coyr) through the diode. "

$-8435 : o

Figure 4

_CR oscillation circuit: Oscillator by a capacitor and a resistor. The oscillating frequency is 30 kHz typ.

ON/OFF terminal: Stops or starts step-up operation. If the ON/OFF terminal goes low, the internal circuit
operation stops to reduce current consumption. A voltage of Vgg-0.3 to 13 V can be
applied to the ON/OFF terminal, regardless of the supply voltage.

Shutdown CR oscilla- Output Current R K
terminal tioncircuit | voltage |consumption emarks
“HY Operation Fixed 15 uA typ.
"y w $-8435: CONT = high impedance
-~ *
L Stop =VIN® | 02 pAmax. |¢ ga36. EXT = Vg level

* This voltage actually equals V,y minus the voltage drop due to the DC resistance of the
inductor and the diode.

Power MOS FET (S-8435 series only): Large-current Nch MOS transistor
Select an inductor to set peak current (lpk) = 500 mA (whole temperature range).
Schottky diode: Has almost the same characteristics as the diode 1S1588.
The basic equations ((1) to (7)) of the booster switching regulator are shown below (see Figure 4) .
Voltage of a CONT terminal when M1 is on (current I flowing in L is a zero) :

VASVS e (1)
(Vs : M1 non-saturation voltage)

‘Change by time of Iy :

AoV Vin-Vs @)
=T =S

Integral () of the above equation :

L= (X'N—l‘_li) S 3)

This I flows for ton. This time is determined by the OSC oscillation frequenE:y.
Peak current (Ipk) in ton :

lpk = (%) ON e L (4

In this case, the energy accumulated in L is indicated by 1/2L (Ipk) 2.

Then, when M1 is off (torfF), the energy accumulated in L is transferred to the capacitor through the diode,
and a reverse voltage (V) is generated. V_ is as follows :

VL= (VoUT+VD) =VIN oo (5)
(Vp : Forward voltage of diode)

The voltage of the CONT terminal is regulated to Voyt + Vp voltage.

10 )
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

Change by the time of I|_ that flows to Vouyt through the diode for torr :

AoV o Vour+Vp-Vin
L= - PRI (6)

Integral of the above equation :

L= tpk - (YQL‘”C’M) Vo 7)

In ton, energy is accumulated in L and is not transferred to Voyt. Capacitor (Coyrt) energy is used for a load
current (lout). As a result, Voyt voltage decreases, and this voltage becomes a minimum in ton. If M1is
off, the energy accumulated in L is transferred to Couyt through the diode, and Voyt voltage increases
rapidly. Voyr voltage indicates a maximum value (ripple voltage: Vpp) when the current that flows to Voyr
through the diode matches the constant output current loyT.

Then, this ripple voltage value is derived.

louT in t1 which is the time period until Voyt reaches the maximum value:

= ~YOUTT VD= VIN],
lout=lpk - (V T +|YD VIN) 1 e (8)
= - Y (R S
t1 = (lpk-louT) (VOUT+VD‘VIN ) ............... (9)

Considering I =0 occurs (all inductor energy is transferred) for torr, equation (7) becomes:

L torr
L o 10
(VOUT +Vp-ViN ) Ipk (10)

Substituting (10) into (9):

lout
ty =tOFF—(-%JE—)' OFF - (11)
The amount of charge AQq charged in Coyr for t;:
AQy = fg ILdt=lpk-f I)‘dt - Your*Vp-Vin -Igtdt
=lpK - t4 —Mit-’m It (12)

Substituting (12) into (9):

1 lpk +
AQy=lpk = —= (Ipk - louT) - ty =FX 2' LR (13)
The voltage (Vpp) that is raised by aAQ1:
AQq 1 (lpK+ IOUT)
Vpp = = . L S T 14
PP™ Toutr Cout 2 ! (14)
When loyTt consumed for t1 is considered:
AQy 1 (IPK+ lOUT) louT * t1
Vpp = = . R R 15
PP™ Toutr  Cour 2 17 TCour 19)
Substituting (11) into (15):
Ipk -1 2
Vpp= (tpk - louT) B (16)

2lpk Cout

11
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

B Selection of External Parts

1. Inductor
To reduce the loss due to the DC resistance, select an inductor with as small a DC resistance as possible
(less than 1 Q). Select the best inductance for the application.
To make the average value of the output voltage (Vout) constant, the inductor must supply energy
equivalent to the output current (loyt). The amount of charge required for loyt is lout X (ton+torr). The
inductor can supply energy only during torr, thus the amount of charge is obtained as Ipx/2 X torr by
integrating equation (7) by 0—torr. Therefore:

PK oo ot tome) e
2K - torr = lout X (ton * torF) a7
on*lorr Ll
- R |PK=2 . _76?—. IOUT (18)

Since the oscillation duty ratio of the OSC is 60% and lpk equals 5 X ipyr, the lpk current fiowing in the M1
transistor must be five times of lgyT. lpk is limited due to the characteristics of the M1 transistor (500 mA
max.).

In the S-8435/8436 Series, recommended inductance is as follows depending on the output voltage.
Vout<2V:L=100 to 820.H
VoyTt22V:L=39to 820.H

Using an inductor with a large L value decreases Ipk and lgyt. Since the energy accumulated in the
inductor is 1/2 L(lpk)2, Ipk decreases in steps of squares offsetting the increase of L, and the energy
decreases overall. Accordingly, stepping up at low voltages is difficult and the lowest operating voltage
must be specified as a high value. However, the DC resistance loss in L and the M1 transistor becomes
small because of the reduced lpk, and the efficiency is improved overall (see Figures 5 and 6).

Using an inductor with a small L value increases lpk and loyt. Accordingly, the minimum operating
voltage is lowered, but efficiency decreases.

Note Too large an lpk causes magnetic saturation for some core materials, resulting in destruction of the
IC chip. Always keep lsat higher than Ipk (Isa: level of current that causes magnetic saturation).

inductance (L) - efficiency (7) Inductance (L) -
Min. operating supply voltage (Vinmin)
100 loyr=30mA, Ta=25°C 26 lour =30 MA, Ta=25°C
80 2.4
// 22 /
60 P 2.0 /
7 VINMIN
(%) A v) 18 7
40 16
. N J -/
20 1.4 »
1.2
0 1.0
10 100 1000 10 100 1000
’ L (uH) L (gH)
Figure 5 Figure 6

12 i
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

2. Diode

Use an external diode that meets the foliowing conditions :

Low forward voltage (VF<0.3V)

Fast switching rate (500 ns max.)
Backward voltage of Voytr + VE or more
Current rating of Ipk or more

The S-8435 Series has a built-in Schottky diode, which has almost the same performance as the 151588
diode. To improve the efficiency or obtain over 10 mA of output current, however, use an external Schottky
diode.

. Capacitors (Ciy and Coyr)

The input capacitor (Cin) reduces power source impedance and stabilize the input current to improve the
efficiency. Select a Gy value depending on the impedance of the power source used. The capacitor
value is 10 xF min.

Select a large output capacitor (Coyt) with small electric series resistance (ESR) for reducing ripple
voltage. Its capacitor value is 22 »F min. A tantalum electrolytic capacitor or an organic semiconductor
capacitor is recommended to be used because of their excellent low temperature and leakage current
characteristics.

. External transistor (S-8436 series)

The S-8436 series increases the output current with an external transistor. An external bipolar transistor or
an external enhancement MOS FET transistor can be used.

4.1 Bipolar transistor

Figure 7 is an example of the circuit (S5-8436 series) that uses Toshiba 2SC3279 as the bipolar transistor
(NPN). An Rb value determines the driving force to increase the output current using the bipolar transistor.
Figure 8 is an example of the peripheral circuit required to determine the Rb value.

1 ->Vour Vour
Pch |
. Rb !
- Zzz |
- Vin EXT
J— zz£ X
ON/OFF Vour - :
Vs Nch :
$-8436 |
|
K Figure 8 Peripheral circuit of
Figure 7 Circuit example with 28C3279 external transistor

The Rb value is calculated by the following equation, because the base current of the external transistor is
supplied from the Voyt terminal, as shown in Figure 8. The current has a pulse-like flow or the voltage
may drop by wiring resistance, however, always find the optimum value with an experiment. For the S-
8436CF with the Rb value from 100 to 750 Q, its step-up capability characteristics do not show much
difference. 300 Q is recommended. Find Vps from the characteristics graphs shown in Figures 9 and 10.

1
Vour=Vps+Rb - - Ipk + VBe

(VBe=0.7V, lpk=5 - loyT, 8: Common emitter forward current gain )

13
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0. T 25.0
Voutr=1V
5.0 ,4/1 20.0
v |
pd /
lsounce 00 7 fswk 120 // v
-15.0 10.0
/———2
/‘ 2V
-20.0 5.0 Y.
. . v 1v
-25.0 0
20 -16 -1.2 -08 -04 O 0 04 08 12 16 20
- Vps (V) Vos (V)
Figure 9 Source current of Pch transistor Figure 10 Sink current of Nch transistor

Characteristics example: When S-8436CF, Tr=28C3279 is used, and Ta=25°C
(1) Rb=100 Q

lout - Vour 5.30
5.25

5.20
5.15

Vour 5.10
v)

5.05 Vin =3 VHH
5.00 EEMM . -

4.95 Vin=2V
4.90 L
.001 .01 A 1

lour (mMA)

g
T =1 =3

10 100

Vin-Vour 54 lout = 10, 30, 50, 80, 100 mA

5.3

5.2

VOUT 5.1 /
v -

5.0
49| tour []

4.8 l

Vin (V)
(2) Rb=750 Q
lout - Vout 5.20
) 5.15
5.10
5.05 3V
Vour 5.00
i\ 4.95
4.90
4.85

4.80
.001 .01 A 1 10 100

lour (MA)

Ul

<
2
[}
o
<
)
11

14

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6146609/s-8435.html

STEP-UP SWITCHING REGULATORS
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Vin-Vour lout = 10, 30, 50, 80, 100 mA

5.4

5.3

5.2

Vout /

v)

lout <
5.0 —=10mA

l’ ‘IOOmAI

4.9 ’
4.8 .

4.2 Enhancement MOS FET

Figure 11 is the circuit example (S-8436 series) that * H>Vour
uses Toshiba 2S5K1112 as the MOS FET (Nch).

Always use Nch power MOS FET. In particular, the EXT l—{
terminal of the S-8436 series drives the MOS FET with a Vin EXT
gate of about 1000 pF. The MOS FET is driven more — =
effectively because the gate voltage and current of the ON/OFF Vour
external power MOS FET are supplied from stepped-up
output voltage Vour.

L

Vss

7

Figure 11 Example of circuit
using 2SK1112

The threshold voltage must be low because MOS FET ON resistance affects the output current and
efficiency. When the output voltage is low (1.5 V), such as in S-8436AF, the circuit does not work
unless the threshold voltage of MOS FET has less than 1.5 V.

B Standard Circuits (S-8435 Series)

In the S-8436 series, the standard ciréuit is an example of the circuit shown in "External transistor” in the
chapter for selecting external parts.

louTrZ 10 MA lout<10mA
v U4 ->Vour —g——T U ! ->Vour
CONT CONT
T 22 e e Vour -4 =z 22,F
=z —
22,4 - Vour ~SHT L2,F[ - L{ON/GFF -
ON/OFF . Vin
Vss Vss
/o e
Figure 12 Figure 13

The difference between Figures 12 and 13 is a V|y connection. The connection to be used depends on the
purpose. The connection shown in Figure 12 is suitable for high output current (210 mA). The connection
shown in Figure 13 is suitable for low output current (loyt <10 mA) because minimum operating supply
voltages is reduced. (See the supply voltage-output voltage characteristics on the next page. Use RCH855-
47 xH manufactured by Sumida Electric for the coils and D1NS4 for the external diode.)

15
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(1) In case of VN up sequence (step-up characteristics when supply voltage is increased)

Vin¥ Vour (in the circuit shown in Figure 12) Vin = Vour (in the circuit shown in Figure 13)
6.3 lout = 10, 30, 50, 80, 100 mA 53 lour =10, 30, 50, 80, 100 mA
. P . p
5.2 5.2
Vour g 4 j Vout 5 4 z—'/
v) 10 mA ) 10 mA ’__/
5.0 5.0
49 - 100 mA — 4.9 — +
P | ] 1 a8 | 100 mA
0 1 2 3 4 5 0 1 2 3 4 5
Vin (V) ViN (V)

(2) In case of V)N down sequence (step-up characteristics when supply voltage is decreased)

Vin# Vourt (in the circuit shown in Figure 12) Vin = Vour (in the circuit shown in Figure 13)
| =1, 5, 10, 20, 30 mA I =1,5, 10, 20, 30 mA
53 out 53 ouT m
5.2 5.2
Vour 5 4 Vour s 1 1mA

V) v
5.0 ] 5.0 —
49 —— T 4.9 =
48 . asl 1 [[ ] 30ma

0 1 2 3 0 1 2 3
Vin (V) Vin (V)

B Application Circuits
1.1 cell backup circuit (S-8435BF)

Backup battery voltage is reduced from 3 Vto 1.5 V (from 2 celis to 1 cell).

p——y—— T ——PT
i‘* Main power system (5 V)
1.5V — CONT
ViN

ON/ S-84358F voy P

OFF 2 [
A Vs - S-RAM
4 5
Figure 14

2. Switching 5 V and backup power supplies

The S-8435/8436 Series has a shutdown function. Voyr is ViN-0.6 V for shutdown status. This voltage
enables to backup a microcomputer with a low current consumption.

4 CONT
1 - VIN
= Vourt

Voltage 5 hd _I___
detector ON/OFF V gz
ss
e 717 _,L e cPU
CE
Figure 15

16
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3. Circuit for increasing output voltage
3.1 S-8435 series

When increasing the output voltage in the S-8435 series, efficiency can be kept high by mounting
resistors between CONT and V|y terminals.

Supply voltage to Voyt terminal by mounting an NPN transistor and a capacitor C1 because some
blocks of the S-8435 series are powered from Voyt terminal. In addition, connect a schottky diode D1
between Viy and Voyrt terminals in order to start step-up operation at low voltage.

155319
) 4 » $ + 15V
10ka : * 1.8MQ
- 3300 -
4.7kQ
10kQ
CONT
VIN Vour
1.0V + S-8435CF 1MQ

e — cl
15V - ON/OFFVS T

T 155319

D1

Figure 16
3.2 S-8436 series

In Figure 17, +12 V output voltage is obtained by mounting an external Ra and Rp resistors with S-

8436CF.
TN pf ' ' > +12V/ 45V
25K type *
Ra -
EXT
VIN Vour
+ S-8436CF Rg
= =z=z —
- ON/OFF
Vss Switching signal
Tr1
7
Figure 17

+12 V/+5 V is switched by inserting Tr1. In this case, set resistors Ry and Rg to about 10 ka. For

example, +12 V output is obtained at Ra=14 ka and Rgi 10 ka. Use the enhancement Nch MOS FET for
the external transistor.2

17
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Notes on Design

When the built-in schottky diode is used in the S-8435 series, the output current shall be 10 mA or less.

Set 10 »F min. for the input capacitor (Ciy) connected to Vin.

The peak current (500 mA) of the built-in power MOS FET must not be exceeded.

Install external parts as close as possible to the IC, and make ground line well-built.

The switching regulator causes ripple voltages and spike noises.
To implement a design using the S-8435/8436, evaluate the
performance with the actual board.

Do not apply a supply voltage of less than 0.9 V at Vyy in the
standard circuit shown in Figure 12. If a voltage of less than that
is applied, the input current may increase rapidly.

The input current may increase rapidly in the application of a low
supply voltage and a low load current (IloyT=20 »A) when the S-
8436 series is used.

When the shutdown terminal is connected to the V|N terminal,
confirm that the deviation of Viy terminal voltage is not lower than
the Vg level. If the deviation is lower than that level, insert a CR
filter circuit into the shutdown terminal, as shown in Figure 18.
Also when the shutdown terminal is connected to the Vouyr
terminal, the IC may not work (step-up) because of voltage drop
by coil and diode at power-on. So, when using with Voyt = ON/
OFF, apply a sufficient high supply voltage.

uk

Power
dissi-
pation

Po

(mw)

Vin

ON/OFF

CONT
Vour

600

400

200

0

\;S’Sr _ICOUT

Figure 18

0 50 100 150

Ambient temperature Ta (°C)

Figure 19 Package power

dissipation
(before mounting)

Take short-circuiting and overheating into consideration when designing because no short-circuit protection

or thermal shutdown circuits are loaded in the S-8435/8436 series.

B Dimensions

18

_ 45%02
16202
0.65min.< 5| l ,J_l\ |—|4
A
25402 - ® -
A
0.65 min. 3 i bl |
0.4+0.1 >fit=[i| >tH=—0.420.1
He|i e
0.4520.1 T I 0.4%0.05
1.520.1 derle>1.5£0.1
Figure 20
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B Markings
[ L
NEr=
L
IRIN
M Taping '

1. Tape specifications

@ : Product name (abbreviation)
@ : Month of assembly
@ : Week of assembly

Figure 21

T1 and T2 types are available depending upon the direction of ICs on the tape.

4.0+0.1(10 pitches : 40.00.2)
' : P1.5% 91
! !
2.0:005&—»} !
+ 1 0.3+0.05
| 1 1 | ] 1 1.5%0.1
D DD D@D DA s
! i 1 [} 1 ] 1
) - [ ) 53‘60505
i i i 1 1 +0.
. . . H i *
........ S RS S0 S S U O O A g 202 ags
i i i i i y v
T 1 t f 4 3°max| 1
0.5
| : RYIE
5°max. i 80201
~ 5.10£0.1 ' ' 20201
P )
4.75 +
+0.1 | 05
T1 T2
-ee-e-e-e-e-&—g te-e-e-e-e-e»e-
Unit: mm
—> Feed direction —> Feed direction
Figure 22
2. Reel specifications
1 reel holds 1000 regulators.
- $80£2 +t-4——
| 2105 |l
Ly
- 91782 > 14415 Unit: mm
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B Characteristics

1. Oscillating frequency - Ambient

2. Line regulation - Ambient temperature

temperature
Vin=3V
40. m 50
N
f 35 AVoyr 40 \
(kHz) 1 (mV) 30
30. -
LT~ 20
Pt
25. —
/ 10
20.0 0
- -40 -20 O 20 40 60 80 100 -40 -20 O 20 40 60 80 100
Ta (°C) Ta (°C)

3. Load regulation - Ambient temperature

4. Output voltage - Ambient temperature

50 30
A\ 20
40
AVout2 AVoyr 10
(mv) 30 —_— (mv)
N L 0 ——
20
-10
10 -20 -
0 -30
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100

Ta (°C)

5. Supply voltage - Current consumption

Ta (°C)

AVoyr : Difference between output voltage
and output voltage at 25°C

6. Current consumption - Ambient

temperature
Ta=25°C
30.00 10.0
8.0 =
12000 I5s 6o —
ss // («A) ™
(pA) 1
] 4.0
10.00 =
T 2.0
0.00 0.0
012 345678 9101112 -40 -20 O 20 40 60 80 100

Vin (V)

7. Oscillation start voltage -
Ambient temperature

. Ta(Q

8. Forward voltage - Forward current
(built-in schottky diode)

. Tae o5
10 100.0 a=25%C
'\
Vosc 09 —— ( ":FA | 80.0 /
™ o8 60.0 /
0.7 40.0
0.6 20.0 /-
0.5 0.0
40 -20 0 20 40 60 80 100 0 02 04 06 08 10 1.2 1.4

Ta (°Q)

20 i
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9. Output voltage - Output current

Built-in schottky diode used

ON/OFF=L, Viy=3 V, Ta=25C

0
001 .01 A 1 10
- lout (MA)

11. Ripple voltage characteristics

11.1 Coyt dependence

10. Supply voltage - Supply voltage

(power-off terminal)

3.0 Ta=25C
Vsh, Vst 2.5
(v) 20 V]
FEme===a =
P Vsi
0.5
0.0

1t 2 3 45 6 7 8 910

Vin (V)

Vg : Minimum voltage value recognized as high

Vs1, : Maximum voltage value recognized as low

Ripple voltage is decreased by increasing the Coyt capacitor value.

(a) Cour=69 4F L=47 uH (RCH855)

Vep AN

(100 mV/div) N NN

(b) Cour=47 uF L=47 uH (RCH8S5S5)

t(500 us/div)

Vep ’\

(100 mV /div)

(©) -Coutr=224F L=47 uH (RCH8S5S)

£(500 ss/ div)

Vep \

(t0omv/div) | \

\,
\
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11.2 Coil dependence
Ripple voltage is also decreased by increasing the coil inductance.

(@) L=47 xH (NLC453232), Coyy =47 4F, Ta=25°C

Vep }\I‘ A R P PN P
(100 mV /div) N NN VN Y NS

(200 s/ div)
(b) L=100xH (NL453232), Cour =47 4F, Ta=25°C

Vpp

P!
(100 mV / div) ! I

(100 g5/ div)
12. Transient response characteristics

Sample : S-8435CF
Coil: NLC453232 (TDK), diode : D1NS4 (Shindengen)

12.1 Line transient (Ta =25°C)

(@ VIN=7-2V, loyt=30mA, Coytr=47 uF, L=47pH

7V
Supply voltage 2V.

500 \\
(mV/div) N
\\
Output voltage
5V N " i

) 4 v

ad

(1.00 ms/div) .

(b) VIN=2-7V, lour=30 mA, Cour=47 4F, L=47uH

A" -
Supply voltage 2V
500 —
(mV/div)
Output voltage /

t(1.00 ms/div)

22
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(c) VIN=7-22V, loyr=30 mA, Coyr=22 uF, L=47 xH
7V
Supply voltage =K
v ==
N\
Output voltage \
500 \
(mV/div)
5 V \\ AN A AAA AA A, Al A
MWASMIWINVAMAIAWAAAAWIA W
t(1.00 ms/div)
(dy VIN=2-7V, loyr=30mA, Coyr=22 uF, L=47 xH
Supply voltage 7V
2V et
r
Output voltage I
500 1
(mV/div) ,I
5V —1- q
WMWY
t(1.00 ms/div)
(&) VIN=1.5-3V, lout=10 mA, Coyr=47 4F, L=47 uH
3v
Supply voltage
1.5V 1
Output voltage
200 >V T
(v / div) PN MWNANIMNNANTNWRAN

(f)

3V
Supply voltage
1.5V

Output voltage
5V

200
(mV /div)
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t(1.00 ms/ div)

VIN=3—1.5V, loyt=10 mA, Coyr=47 uF, L=47 xH

N

NI

ANAA

t(1.00 ms/ div)
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(@ VIN=1.5-3YV, lour=10mA, Couyr=22 4F, L=47 xH

3V
Supply voltage /
1.5V A

Output voltage

200 > AN NSIRINRIN

(mV/div)

t(1.00 ms/div)
(h) ViNn=8-1.5V, lout=10 mA, Coyr=22 ,F, L=47 xH

3V

Supply voltage
1.5V

Output voltage

IR AN \YS GNP,V N,V SUR AP Y0 SO,

(mV/div)

t(1.00 ms/div)

12.2 Output current transient (Ta=25 °C)
(@ VIN=8V, lout=30 mA—=5 A, Couyr=47 4F, L=47 xH

| I loyr =5 pA

Output current loyr =30 mMA

Output voltage

<
<

1l f et dthid W w

200 SVWWT,,. T Yoroh

(mV /div) v
t(1.00 ms/div)
(b) VIN=3V, loyt=5 pA—=30 mA, Coyr=47 u4F, L=47 xH .
loyr=5 pA I I
Output current loyT=30mA

Output voltage

A Al A AAA

200 > T '“‘W‘""T"

(mV /div) 1

t(1.00 ms/div)

24
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

() VIN=3YV, loyt=5 pAe30 mA, Cour=22 uF, L=47 ,H

l | loyr=5 pA

Output current lou?-' 30 mA ’

o

Output voltage

200 ° VWWJN\J\PW

(mV/ div) ]

t(1.00 ms/div)

12.3 Shutdown terminal response characteristics (Ta=25°C)

(8 VIN=3V, lout=30 mA, Coyr=47 4F, ON/OFF=5-0V, L=47 xH

- 5V
ON/OFF
Input voltage
5y ov
Output voltage \
500
{mV/div) \\

t(2.00 ms/div)

() ViN=3V, loyr=30 mA, Coyr=47 4F, ON/OFF=5-0V, L=47 4H

SV
ON/OFF
Input voltage

oV 7 Y 5V
Output voltage /I

500
(mV/div) /
t(2.00 ms/div)

(©) VIN=3V, loyr=10 mA, Coyr=47 4F, ON/OFF=0-5V, L=47 uH

5V
ON/OFF
Input voltage
ov / 5V
Output voltage /
500 /
(mV/div)

t(2.00 ms/div)

25
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

@) Vin=3V, loutr=10 mA, Cour=47 uF, ON/OFF=5-0V, L=47 xH

5V

ON/OFF
Input voltage

5V

Output voltage \
500 \
(mV/div) \

- T T ]

t(2.00 ms/ div)

ov

M Reference Data

Characteristics are shown on the next and subsequent pages for when the coils listed in the table below are
as reference data:

Evaluation coils

Model No. Manufacturer Value L bC r\(/eas::jt:nce
RCH855 Sumida Electronics 820 pH 3.82Q
RCH654 Sumida Electronics 39 uH 0.29Q
RCH654 Sumida Electronics 47 pH 0.34Q
RCH654 Sumida Electronics - 100 wH 0.68 O
RCH654 Sumida Electronics 270 pH 1.55Q
RCH654 Sumida Electronics 470 uH 2920

FL5H101K Taiyoyuden 100 uH 1.45Q

NLC453232 TDK 47 pH 190

NL453232 TDK 100 pH 8Q

D1NS4 of Shindengen is for all the external schottky diodes.

[I] S-8435 Series
1. S-8435AF (Coyt =69 4F)
1.1 RCHB855 (L=820,H), DINS4, Ta=25°C

(@) lout-Vout (b) Vin-Vout
lout = 100 pA, 500 LA,
18 1mA, 5mA, 10 mA
7 I LAY :
Vin=1.2V 1.7
1.6 i 6
Vour 1 Vour é
(V) 15 - L (V) 5 /,
il 1.4
1.4 Vin=0.9V 1.3 /
'3 I S | ,
001 .01 A 1 10 100 0 1 2
lout (MA) Vin (V)

26
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

1.2 RCHB54 (L=470 xH), DINS4, Ta=25°C

(@) lout-Vout (b) ViN-Vour
lout = 100 zA, 500 LA,
1 1mA, 5mA, 10 mA
1.7 T T T 8
Vin=1.2VT] 1.7
1.6 N 16
Vout g Vour /‘
V) 15 =2 - -» (v) 15 /
l | 1.4
1.4 FTVin=09V 1.3 /
3 T o I .
.001 .01 1 1 10 100 0 1 2
lout (MA) Vin (V)

1.3 RCH654 (L=270 xH), DINS4, Ta=25°C

(@) lout-Vour ) (b) Vin-Vout
lout = 100 A, 500 pA,
1mA,5mA, 10 mA
1.7 1.8
1.7
1.6 16
Vour Vour f——
(V) 1.5 == (v) 1.5 /
1.4
1.4 ViN=0.9V 1 13 /
.001 .01 A 1 0 1 2
lout (MA) Vin (V)
1.4 RCH855 (L=100 xH), DINS4, Ta=25°C
(@) lout-Vour (b) Vin-Vout
loyt = 100 A, 500 LA,
1mA,5mA, 10 mA
17 T T 7T 1.8
—TVin=1.2V 1.7
1.6
’ 1.6
Vour g Vour ot
v) 1.5 vy 1.5 7
1 1.4
1.4 V|N=0.9V" u 13
1.3 h" m 1.2 : t

001 .01 R 1 10 100 0 1 2

lout (MA) Vin (V)

1.5 NL453232 (L=100 xH), D1INS4, Ta=25°C

(a) lout-Vour (b) Vin-Vourt
: lout = 100 4A, 500 4A,
. 1mA, 5mA, 10 mA
1.7 I S — 1.8
Viy=1.2V ‘7
1.6
1.6
Vout i Vour P e -
(V) 15 } vy 1.5 y
Vin=0 9/\; 1.4
14 ST | 1.3
1.3 L 1.2 : :
2001 .01 A 1 10 100 0 1 2
lout (MA) Vin (V)
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

2. 5-8435BF (Cout = 47 4F)
2.1 RCHB54 (L=39 xH), DINS4, Ta=25°C

(a) lout-Vout
3.2
3.1 ViNn=2V[TT
Vour Il
(V) 3.0} = ]
T
-- 2.9 Vin=15V ]
28 11 A
001 .01 A 1 10 100
lout (MA)
2.2 RCH654 (L=100 .H), DINS4, Ta=25°C
(@) lout-Vour
3.2
3.1 Vin=2VH
Vour
(V) 3.0 kot N
29 Vin=1.5V ]
28 L i
2001 .01 A 1 10 100

lout (MA)

2.3 RCH654 (L=270 ,H), DINS4, Ta=25°C

(a) lout-Vour
2
? [T
3.1 Vin=2V -
Vout i i
V) 3.0 s
1l 1l R
29 Vin=1.5VTT]
ve ML T
.001 .01 A 1 10 100
loyt (MA)
2.4 FL5H (L=100 xH), DINS4, Ta=25°C
(@) lout-Vour
3.2 T
1
3.1 VlN =2V T
Vout
(V) 3.0 Y u
29 Vin=1.5V ]
28 11| |
001 .01 R 1 10 100
lout (MA)

28
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{b) ViNn-Vout

Vour
v)

(b) ViNn-Vour

Vour

v

(b) Vin-Vout

Vout
V)

(b) Vin-Vout

Vour

V)

33
3.2
3.1
3.0
29
2.8
2.7

33
3.2
3.1
3.0
29
2.8
2.7

33
3.2
3.1
3.0
29
2.8

2.7
0

lour =10,

30, 50, 80, 100 mA

10 mA

0

lour =10,

30, 50, 80, 100 mA

10 mA

0

lour =10,

30, 50, 80, 100 mA

/.

10 mA

Il

Il

lout= 10,

30, 50, 80, 100 mA

3.3
3.2

31
3.0

10 mA

29

\

100 mA

28
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

2.5 NLC453232 (L=47 xH), DINS4, Ta=25°C

(@) lout-Vour

3.2 ml
3.1 :V|N=2V
VOW N
V) 3'O===|
1 I
2.9 Vin=1.5VT] :&[
- 2.8 [
.001 .01 A 1 10

lout (MA)
2.6 NL453232 (L=100 nH), DINS4, Ta=25°C

(a) lout-Vour

100

3.2 HH
3.1 V=2V T
Vour N T
V) 3.0 ) i
29 I \
- Vin= 1.5V
2.8 - IRV Lt
.001 .01 A 1 10 100
lout (MA)
3. S-8435CF (Cout =47 F)
3.1 RCH654 (L=39 4H), DINS4, Ta=25°C
(@) tout-Vour
5.2
5.1 w
Vour Vin=3V
(v) 5.0 N 1
4.9 e\t ’I N
ViN=2V .
4.8 [BI1 E
.001 .01 A 1 10 100
lout (MA)
3.2 RCH654 (L=100xH), DINS4, Ta=25°C
(a) dout-Vour
5.2
5.1 m
VOW Vin=3V
(v) S.0 | I';‘
4.9 SaSin SIS
ViN=2V I
4.8 [RTIT B
.001 .01 A 1 10 100
lout {mA)
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(b) VIN-Vour
33 lout=10, 30, 50, 80, 100 mA
3.2 /‘ma
Vour 31 10 mA
(v) 3.0
29 100 mA
2.8 I
2.7
0 1 2 3 4
Vin (V)
(b) Vin-Vour
33 loyr= 10, 30, 50, 80, 100 mA
is /]
22 7111
Vour
v) 30 10mA //
29
i [ V]
2:7 I [100 mA
1 2 3 4
Vin (V)

(b) Vin-Vout
5.3 lour =10, 30, 50, 80, 100 mA
5.2
Vour 51
V) 5.0 Py
49 10mA .
. ==
4.8
[ 1] 100ma
4.7 .
0- 1 2 3 4 5
Vin (V)
(b) Vin-Vout
lout = 10, 30, 50, 80, 100 mA
5.3 _
5.2
Vour >
V) 5.0 7
10 mA
49 ===
.8 [l] /1o0ma
4.
70 1 2 3 4 5

Vin (V)

29
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

3.3 RCH654 (L=270 4H), DINS4, Ta=25°C

(@) lout-Vour (b) ViN-Vout
lout =10, 30, 50, 80, 100 mA
5.2 5.3
m ‘2
5.1
5.1
VouTt vV 3V Vout 5.0
(v) 50 N = v) 4.9 OmA
S / N 4:8 ‘ }
Vin=2V ] 100 mA
48 N 47 [ [ froom
=T .001 -01 A 1 10 100 0 1 2 3 4 5
lout (MmA) Vin (V)
3.4 FL5H (L=100 xH), DINS4, Ta=25°C
(@) lout-Vour (b} ViN-Vour
lour =10, 30, 50, 80, 100 mA
5.2 5.3
5.2
v > Vour 31
W' 5.0 Vin=3V V) 5.0
/ 10 mA “
] 49
4.9 7 o L8 I’ -
ViN=2V T : 100 mA
.8 b o7 [ ] m
.001 .01 A 1 10 100 0 1 2 3 4 5
lout (MA) Vin (V)
3.5 NLCA453232 (L.=47 xH), DINS4, Ta=25°C
(@) lout-Vour (b) Vin-Vout
IOUT= 10, 30, 50, 80, 100 mA
5.2 5.3
5.2
51 5.1
VOUT VOUT
(v) 5.0 Vin=3V 414 (v) 5.0 .
) - 49 —
4.9 P N is [ rﬁ?
Vin=2VHi :
4.8 N r | | 4.7 l j I [ 100ma
.001 .01 A 1 10 100 0 1 2 3 4 5
lout (MA) . Vin (V)
3.6 NL453232 (L=100 xH), DINS4, Ta=25°C
(a) lout-Vour (b) ViN-VouT
’ | =1
52 53 out=10, 30, 50, 80 mA
5.1 >2
: 5.1
Vour Vour
(v) 5.0 ViN=3V (v) 5.0
29k i 4.9 —
. 10 mA
7
V|N=2V-- \ 4.8 I I 30 mA d 50 mA4 AOm
48 4.7
.001 .01 A 1 10 100 0 1 2 3 4
lout (MA) Vin (V)

30
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

4.S-8435DF (Coyt =47 4F)
41 RCHG654 (L=38 4H), DINS4, Ta=25°C

(@) lout-Vout
3.8
Vour 37
) ViN=2V S
3.6
- 3.5 FViN=1.5V
111
.001 .01 A 1 10
lout (MA)

4.2 RCH654 (L=100 xH), DINS4, Ta=25°C

(@) lout-Vour
3.8
Vour 37
v) ViN=2V

3.6

z 1 T

35 ViN=15V
L1l
.001 .01 N 1 10
lout (mA)

4.3 RCHS654 (L=270 »H), DINS4, Ta=25°C

100

100

(@) lout-Vout
38
|
Vouyr 37
V Vin=2V T
(V) 36 N
==
35 Vin=1.5V “
001 .01 A 1 10 100
lout {mA)
4.4 FL5H (L=100 .H), DINS4, Ta=25°C
(a) “lout-Vour
38
V(our 3.7
Vv Vin=2V
) 36 IN
= =
3.5 Vin=1.5V
001 .01 A 1 10 100
loyt (MA)
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{b) Vin-Vout

loyr =10, 30, 50, 80, 100 mA

10 mA

3.5 ][ ]

(b) VIN-VouTt

2.0 lour =10, 30, 50, 80, 100 mA
39

y

37
36
35
3.4

Vour
v)

10 mA

H I

0 1 2 3 4

(b) Vin-Vour

]ou‘r: 10, 30, 50, 80, 100 mA

39 A

10 mA

4
y 100 mA

o

(b) Vin-Vour

40 lout = 10, 30, 50, 80, 100 mA
3.9 A
3.8 4
3.7
3.6
35
3.4

Vour
(V)

10 mA

| 1

0 1 2 3 4

31
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

4.5 NLCA453232 (L=47 xH), DINS4, Ta=25°C

{(a) lout-Vour (b) VINn-VouT
40 loyr= 10, 30, 50, 80, 100 mA
3.8 3.9 /
Vour 3.7 Vour 3.8 ///
M 36 Vin=2VY v 37 10mA
£ ﬁiﬁ 36
35 Vin= 1. ! 35
~ w=1.5V iy " | ]7100rnA
.001 .01 A 1 10 100 0 1 2 3 4
lout (MA) Vin (V)
4.6 NL453232 (L=100 »H), DINS4, Ta=25°C
(@) lout-Vout (b) Vin-Vout
40 lout = 10, 30, 50, 80, 100 mA
38 )
3.9
Vour 3.7 Vour 3.8 //
W) 3.6 L1 Vin=2V v 37 10mA
j= == ’ L 3.6 /
35 Vin= 1.5V 35 T wd 7
001 - .01 .1 110 100 34, 1 2 3 4
lout (MA) Vin (V)
5. S-8435FF (Cout =22 4F)
5.1 RCH654 (L=470 xH), DINS4, Ta=25°C
(a)lout-Vour
Vout Vour
V) v)
12.3 12.3
12.2 12.2
12.1 FViN=5V 12.1 577 4y .
12.0 At | 12,0 —HTHAI
1.9 Tl 119 »
ViN=8V
11.8 I V|N=4V 11.8 IN
11.7 LU L1 11.7
.001 .01 A 1 10 100 1000 001 .01 | 1 10 100 1000
lOUT (mA) IOUT (I’T‘IA)
(b) Vin-VouT
lout =1, 5, 10, 20, 50 mA
12.3 |
12.2 —
121 AN
VOUT 12.0
(V) : 1mA
11.9 SOmA ]
11.8 i
11.7
0 1 2 3 4 5 6 7 8
Vin (V)

32
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

5.2 RCHB54 (L =270 »H), DINS4, Ta=25°C

(a) lout-Vourt

123 12.3 T
12.2 HH» 12.2 Yw=9V
Vour 121 Vour 12T ¥ Ao
. _VIN= 5V _:
V) 120 - . V) 120 V=8V
11.9 11.9 H
1.8 HViy =4V 11.8 \
11.7 e L LI 1.7
001 01 1 10 100 1000 001 01 1 1 10 100 1000
lout (MA) loyr (MA)
(b) Vin-Vout
lOUT = 1, 5, 10, 20, S0 mA
12.3
12.2
s
s S
12.1 L e
Vour s oo s G
V) 12,022 ” If" ==
11.9
e l l 50 mA
17 l [
0 1 2 3 4 5 6
Vin (V)
5.3 RCHB855 (L=100 .H), DINS4, Ta=25°C
(a) lout-Vour (b) VIN-VouT

lour =1, 5, 10, 20, 50 mA

123 12.3
12.2 m-l 12.2 —
Vour 1210 TR V=5 vour 121 — _%
v) 12.04 V) 12.0 — »
11.9 11.9 =]
1.8 Vin=4V 118 ™A [ soma
1.7 L1 11.7 [
001 .01 .1 1 10 100 1000 ‘0 1 2 3 4 5
louT (MA) Vin (V)

5.4 RCHB855 (L=47 ,H), DINS4, Ta=25°C

(a) lout-Vout (b) Vin-Vour

lout =1, 5, 10, 20, 50 mA
12.3 123 20mA
12.2 12.2 5SmA |10 mA
Vour 121 3 —-V|N=5V Vour 121 .
V) 12.0 a3 V) 120— \’f e =
11.9 11.9 I ’/ 'J
11.8 Vig= 4V "ii 11.8 l I f;’ —
1.7 L 11.7
001 .01 .1 1 10 100 1000 0 1 2 3 a4
loyt (MA) Vin (V)

33
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

[II] S-8436 Series

1. S-8436AF (Coyt =69 4F)

RCH654 (L =100 »H), DINS4, 2SC3279, Rb=300 0, Ta=25°C

(@) lout-Vour

1.6 17 Vin=1.2V
1.5 04 =
Vourt Vin=0.9V
v 14
o 1.3
1.2
001 .01 1 1 10 100

‘lour (mA)

(b) ViN-Vour

Vour

V)

loyt = 10, 30, 50, 80, 100 mA

1.7
1.6

1.5

1.4

1.3

1.2

1.1
0

1
Vin (V)

NOTE:Do not use the power MOS FET whose threshold voltage is 1.5 V or more.

2.8-8436BF (Coyt =69 »F)

2.1 CRCH654 (L=47 «H), D1INS4, 25C3279, Rb=3000, Ta=25°C

{a) lout-Vour

32T
3.1 Vin h 2v
V Pk v
V) 30 7 :
[ Vin=1.5V
29
2.8
2001 .01 A 1 10 100
lout (MA)

(b) Vin-Vour

Vout
v)

loyr = 10, 30, 50, 80, 100 mA

33
3.2

3.1

10mA

3.0

100 mA

29

2.8

2.7
0

2.2. RCH654 (L =100 »H), DINS4, 2SC3279, Rb=300 0, Ta=25°C
(b) ViN-VouT

(a) lout-Vout

3.2 T
Vin=2V]
IN=
y 3.1 et
uT . 1 .y
((\)/) 3.0 ==t LELILE s
Vin=1.5V
29
2.8 lm
.001 .01 A 1 10 100
lout (MA)

Vout
v)

33

Vin (V)

lour = 10, 30, 50, 80, 100 mA

3.2

3 10ma—}

3.0

29

[[100mA

2.8

7
20

2.3 RCHG654 (=270 .H), D1NS4, 28C3279, Rb=300 Q, Ta=.25°C

(b} VIN-VouT

(@) lout-Vout

3.2

IR il
T

3.1 Vin=2V

o T
Vin=1.5V
2.9 m‘] Hﬂ
2.8
.001 .01 A 1 10 100
lout (MA)

34
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Vour
)

33

|

[
1 2 3 4
Vin (V)

lour = 10, 30, 50, 80, 100 mA

3.2

3.1

3.0

10 mA

2.9

28

2.7
0
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STEP-UP SWITCHING REGULATORS

S-8435/8436 Series

2.4 RCH654 (L=47 ,H), DINS4, 25K1112*, Ta=25°C

lour =10, 30, 50, 80, 100 mA

(a) lout-Vour (b) VIN-Vour
32 3.3
3.1 Vin=2V :f
V -
V. e ¥ 28 - et . ouT
v 3.0 ad V) 30
2.9
2.9
2.8
2.8 2.7
001 .01 A 1 10 100 0
loyt (MA)

2.5 RCHE54 (L=100 »4H), D1NS4, 2SK1112*, Ta=25°C

Vin (V)

loyr =10, 30, 50, 80, 100 mA

(@) lout-Vour (b) Vin-Vour
3.2 3.3
3.2
3.1 Vin=2V 31
Vour 7 ay Vour
(v) 3.0 vV) 3.0
29 29
2.8
2.8 2.7
.001 .01 A 1 10 100 0
lout (MA)

2.6 RCH654 (L=270 4H), D1NS4, 2SK1112*, Ta=25°C

Vin (V)

(a) lout-Vour {(b) Vin-Vour
lout =

3.2 33 outr=10, 30, 50, 80, 100 mA
3.2
VouTt ne outr
v) 30 a Sl A v 3.0
2.9 29
2.8
2.8 2.7

.001 .01 A 1 10 100 0 1 2 3 4

lout (MA) Vin(V)

* Apply 2V or more of supply voltage to switch the MOS FET, because the threshold voltage is 2 V in

2SK1112.

3. 5-8436CF (Cout =69 »F)
3.1 RCH654 (L=47 ,H), DINS4, 2SC3279, Rb=300 Q, Ta=25°C

(@ lout-Vour (b) ViN-Vour
52 lout =10, 30, 50, 80, 100 mA
. 5.3
1l
5.1 Vin=3V 5.2
Vourt I~ 1 i vour > 10 mA
(v) 5.0 =3 =5 £ (v) 5.0 |
49 -V"“Hﬁ 21 49 I 100 mA
4.8
] |
.001 .01 A 1 10 100 ) 1 2 3 4 5
lout (mA) VIN (V)
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STEP-UP SWITCHING REGULATORS

$-8435/8436 Series

3.2 RCH654 (L=100 »H), D1INS4, 25C3279, Rb=300Q, Ta=25°C

36

(a) lour-Vour

5.2

5.1

Vour
5.0

)

4.9

4.8
.001

!

.01

A 1
lout (MA)

10

100

(a) lout-Vout
5.2 H
5.1
Vour Vin =,3
v) s0=g
4.9 hﬂ +FVin=2V 4
il
4.8 J l
.001 .01 1 1 10

lout (MA)

100

3.4 RCH654 (L=47 xH), DINS4, 2SK1112*, Ta=25°C

{a) lout-Vour

5.2 ”

1 X
5.1 MViN=3V

Vour b
(V) 5.0 i " s
Vin=2V T
4.9 T
48 1l
.001 .01 A 1 10
lout (MA)

3.5 RCH654 (L=100 »H), DINS4, 28K1112% Ta=25°C
(b) ViN-VouT

100

(a) lout-Vour
5.2_ I'm
i
51 V=3V I
Vour i
(v) 50 i
a9 MN:ZIVI i
a8 11
001 .01 A 1 10
lout (MA)

* Apply 2 V or more of supply voltage to switch the MOS FET, because the threshold voltage is 2 V in

25K1112.
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100

Vour
)

(b) VIN-Vour

lout = 10, 30, 50, 80, 100 mA

5.3

5.2

5.1
5.0

10 mA

-

49

1/

100 mA

48

[/

4.7
0

3.3 RCH654 (L=270 xH), DINS4, 25C3279, Rb=300 0, Ta=25°C

Vin-Vout

Vour
v)

Vin (V)

lout = 10, 30, 50, 80, 100 mA

53

5.2

5.1

5.0

mA

Pz
i

4.9

// 100 ma

48

[ |

4.7
0

Vin-VouTt

Vour
)

Vour

)

-+ 5.3

|
[ ]

Vin (V)

3 4 5

lout=10, 30, 50, 80, 100 mA

5.3

5.2

5.1

5.0

4.9

4.8

4.7
0

lour = 10, 30, 50, 80, 100 mA

5.2

5.1
5.0

10 mA

4.9
4.8

100 mA

47

0

/
[ ]

Vin (V)

3 4
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STEP-UP SWITCHING REGULATORS

S-8435/8436 Series

3.6 RCH654 (L=270 xH), DINS4, 2SK1112%, Ta=25°C

(@) lout-Vour
5.2
51
Vour —Vin=3V
(V) 5.0 ——— n N -
AL
49 tViN=2V 4
1
48 11
- .001 .01 B 1 10
loyt (MA)

100

(b) Vin-Vour
5.3 lout = 10, 30, 50, 80, 100 mA
5.2
V(Ol;T 5.1 =
V) 5.0 o
49 10 mA L~
g | 100 mA
47 [ 1
0 1 2 3 4 5
Vin (V)

* Apply 2 V or more of supply voltage to switch the MOS FET, because the threshold voltage is 2 V in

28K1112.
4. S-8436DF (CoyT=69 #

F)

4.1 RCH654 (L=47 »H), DINS4, 2SC3279, Rb=300 Q, Ta=25°C

(@) lout-Vour

3.8

3.7

Vour
3.6

W]

35

3.4

.001 .01

4.2 RCH654 (L=100 »H), D1NS4, 28C3279, Rb=300 Q, Ta=25°C

(8 lout-Vour

3.8

A
lout (MA)

M

3.7

[Vin=2V

Vour

(V) 36

11

1

Vin=1.5V

35

34

.001 .01

4.3 RCH654 (L=270 xH), D1INS4, 2SC3279, Rb=

A 1
lout (MA)

10

(@) lout-Vout
38
11| A
3.7 IVIN=2V
Vour 36 i
V) ’ | Vin= 1.5V
3.5
3.4
.001 .01 R 1 10
lout (MA)
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100

100

(b) Vin-Vour
39 lour =10, 30, 50, 80, 100 mA
3.8
10 mA
vour 37 ﬁ
(V) 36
{] 100 ma

3.5

34 |

33 l

0 1 2 3 4
Vin (V)

(b) Vin-Vour

3.9

lour = 10, 30, 50, 80, 100 mA

3.8
3.7

10 mA A

Vour

(V) 3.6

r—

3.5

] 100 mA

34

I

3.3
0

300 Q;, Ta=25°C

Vin (V)

(b) Vin-Vour

3.9 lout =10, 30, 50, 80, 100 mA
3.8

Vour 3.7 10mA

(V) 3.6
3.5 ”
3.4 II §r00ma
33 Il

1 2 3 4
Vin (V)

37
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STEP-UP SWITCHING REGULATORS

S-8435/8436 Series

4.4 RCH654 (L=47 .H), DINS4, 2SK1112*, Ta=25°C
(b) ViN-VouT

(a) lout-Vour

3.8

T T T

3.7

V|N=2V

Vour

1)

]

) 3.6

3.5

3.4

.001

.01

A 1
lout (MA)

10

100

Vout
v)

4.5 RCH654 (L=100 pH), DINS4, 25K1112* Ta=25°C
(b) Vin-Vout

(@) lout-Vour

3.8

3.7

Vin=2V

Vv
ouT 36

)

35

3.4

j

.001

.01

A 1
lout (MA)

10

100

Vour
V)

4.6 RCH654 (L=270 xH), DINS4, 2SK1112*, Ta=25°C
{b) Vin-Vour

(@) lour-Vour

3.8

T

3.7 HViN=2V

Vour o ]|

(v) 36 [TVin=1.5V|
35
3.4
001 .01 A 1 10

loyt (MA)

100

Vour
v)

39
3.8
3.7
3.6
3.5
3.4
33

39
38
3.7
3.6
35
34

33
0

39
3.8
3.7
3.6
35
34

33
0

lour = 10, 30, 50, 80, 100 mA

A

S

0

Vin (V)

loyt = 10, 30, 50, 80, 100 mA

P

IOUT= 10, 30, 50, 80, 100 mA

f

1 2 3 4
Vin (V)

* Apply 2 V or more of supply voltage to switch the MOS FET, because the threshold voltage is 2 V in

25K1112.

5. S-8436FF (Court = 22 4F)
5.1 RCH654 (L =470 »H), DINS4, 2SC3279, Rb=5ka, Ta=25°C

(@) lout-Vour

123
12.2

12.1

V|N=5V

1t

v
AT 12.0

o -

l

\2)
11.9

11.8

i
il

Vin=4V

JNRNT} R

11.7

il

001 .01

38

A

(I L1}

10 100

lout (MA)
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1000

Vour
(v)

12.7

12.5

12.3 ViN=9V
12.1 : t:‘ L

11.9 :V|NI=8V-E i
1.7 I Ll 1t

.001 A 1 10 100 1000

lout (MA)
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

(b) ViN-VouT
lout =1, 5, 10, 20, 50 mA
12.3 I I
12.2 1mA SmA 10mA|20mA
v 121 f g -
V) 120
119 +
’ ~50mA
11.8 l I
11.7
1 2 3 4 S 6 7 8

Vin (V)
5.2 RCH654 (L=270 xH), DINS4, 25C3279, Rb=5kq, Ta=25°C
(@) lout-Vour

123 L AL 127
12.2 rVin=5V 12.5

Vout 121 —=- = - < Vour 123 AVin=9V

(v) 12.0 v) s 3 oo “
11.9 121 N 1]
ViN=4V 2l
11.8 IN 1.9 V|N=8V£ il
o Ll . ¥
001 .0t A 1 10 100 1000 .001 .01 A 1 10 100 1000
lout (MA) lout (MA)
(b) Vin-Vour

| =1, 5, 10, 20, 50 mA
12.3 Qur L
12.2
imA | 5mA [10mA|20mA
V. 12.1 % a ~ -
our

AN
(v) 12.0 T
11.9

11.8
11.7 |

Vin (V)

5.3 RCHB8355 (L=100 »H), D1NS4, 2S8C3279, Rb=2kQ, Ta=25°C

(a) lout-Vout (b) Vin-Vour
) lout =1, 5, 10, 20, 50 mA
12.3 123
12.2 12.2
10mA$-20mA
Vour 12.1 bl L Vour 121 5mA -
(v) 120 V) 120 |
r_,g.w
11.9 - 11.9
Vin=4V 1mA [ s0ma
11.8 IN L 11.8 :
o [ LT e l [
001 .01 .1 1 10 100 1000 0 1 2 3 4 5
lout (MA) Vin (V)

39
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

5.4 RCHB855 (L=47 «H), DINS4, 28C3279, Rb=750q, Ta=25°C

(a) lout-Vout

12.3

12.2

121

Vour

1 '

| Vour

(v)y 120

1.9
- 11.8

1.7
.001

(b) Vin-VouTt

.01 A 1 10
lout (MA)

lour =1, 5, 10,

m‘ Vin=4V
0

W)

100 1000

20, SO0 mA

12.3
12.2

12.1
Vour

SmA | 10mA | 20mA

V) 12.0
11.9

11.8

1mA {1 [soma

1.7

T ]

l

0

1 2
Vin (V)

3 4

5.5 RCHB654 (L=470 xH), DINS4, 2SK1112*, Ta=25°C

(@) lout-Vour

12.3
12.2

12.1

Vout | AH A

(v) 120
11.9

Vout

1
)

! (v)

11.8

T
FVin=4V

11.7

1]

.001

(b) VIN-VouT

.01 A 1 10
lout (MA)

lour =1, 5, 10,

100 1000

20, S0 mA

12.3

12.2

12.1
Vour

20mA

V) 12.0

SmA 19mA E EE:
1

11.9
1.8

1mA

[ soma

11.7

[ ]

1

2 3 4 5
Vin (V)

6 7 8

12.60
12.40 AN T o
12.20 1 " i
12.00 n
11.80 Hviy=8V =
001 .01 A 1 10 100 1000
lout (MA)
12.7 T
125
12.3 ViN=9V ]
12.1 =55 == s
“ I
1.9 @ VlN =8V EE
11.7 : .
001 .01 1 1 10 100 1000
lout (MA)

* Apply 2 V or more of supply voltage to switch the MOS FET, because the threshold voltage is 2 V in

2SK1112.

40
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

5.6 RCH654 (L=270 xH), DINS4, 2SK1112*, Ta=25°C

(@) lout-Vout

123

12.7
12.2 12.5
12.1 M VIN =5V
Vour n st Voutr 123 q
(V) 12.0 G-- - (V) v‘:' :- 'VlN=9V
11.9 I 12.1 :
11.8 V=4V 11.9 Vin=8Y
- 11.7 “m ”“ 117 nll":m 11
.001 .01 A1 1 10 100 1000 001 .01 1 1 10 100 1000
loyr (MA) loyt (MA)
(b) ViN-VouT
lour =1, 5, 10, 20, 50 mA
123
12.2
Vour 12.1 SmA} 10mA
(v) 120 ~
1mA
11.9 }
/ 20mA 50mA
1.8 ;
11.7 l I
1 2 3 4 5 6 7
Vin (V)
5.7 RCH654 (L=100 .H), D1NS4, 2SK1112*, Ta=25°C
(@) lout-Vour (b) VIN-Vout
lout =1, 5, 10, 20, 50 mA
123 12.3 ouT
12.2 } 12.2
12.1 Vin=35V 12.1
Vour fuini Qumsi / Vout 1mA
V) 12.0 = v) 12.0
11.9 HH—HH 11.9
1.8 vin=4V i} 1 11.8 20mA_| | S0mA
1.7 LI ] 1.7
001 .01 A 1 10 100 1000 1 2 3 4 S
lout (MA) Vin (V)
5.8 RCHB855 (L=47 xH), DINS4, 2SK1112*, Ta=25°C -
(a) lout-Vour (b) Vin-Vour

lour =1, 5, 10, 20, 50 mA

S12.3 ' 12.3
122 ;\I;m]u—sl—\l/l 12.2
12.1 IN= . 12.1
V(C\’)fT 12.0 Rl lan %ﬁ/ V(c\’,L)” 12.0 1"’A_
119 I 19— oo
11.8 Vin=4V 11.8
17 Hnun_mw\ 117 [ |
001 01 .1 1 10 100 1000 1 2 3 4
lout (MA) Vin (V)

* Apply 2 V or more of supply voltage to switch the MOS FET, because the threshold voltage is 2 V in
2SK1112.
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