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M Block Diagram

STEP-UP SWITCHING REGULATOR

S-8435/8436 Series

B Features

- Low voltage operation: 0.9 V min.

- Low current consumption Operation: 5.0 xA typ.
Shutdown: 0.2 A max.
- Shutdown function

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.

Bl Applications

- Power supplies for portable equipment such as
pager, handy calculator, remote controller

- Constant voltage power supplies for camera,
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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Figure 1 Block diagram



STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

B Pin Assignment

SOT-89-5
Top view No. |5-8435|s-8436 Description
5 4 1 CONT | EXT |CONT: External inductor connection terminal
H (_ﬂ_\ |—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 U l_l ’ 4 Vin Positive power terminal
1 2 3 5 Vour Output voltage terminal

B Ordering Information
1. Product name configuration

$-843 XXF-XX-X

= Tape specification
(T1 and T2 are available depending on the direction of I1Cs on the tape)

Abbreviation (product markings)

Output voltage rank
Power MOS FET 5:Built-in 6: External
2. Product list
Output voltage $-8435XF Series S-8436XF Series
1.5V+3% S-8435AF-SK-X $-8436AF-XK-X
3.0Vi3% S-8435BF-SB-X S-8436BF-XB-X
3.6V+3% $-8435DF-57-X $-8436DF-X7-X
3.7V3% S-8435EF-SE-X -
44V 3% S-8435GF-WD-X -
50V+3% S-8435CF-SD-X $-8436CF-XD-X
) 52V13% - $-8436HF-XL-X
12.0V+3% 5-8435FF-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 \"
input voltage CONT, ON/OFF, EXT, Vour Vgs-0.3t0 13 v
Power dissipation Pp 500 mwW
Operating temperature Topr -40to +85 °C
Storage temperature Tstg -40to +125 °C




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;rr::t
Supply voltage Vin -— — 10 Vv 1
Start voltage Vst [lour=100 A, Voyr=1.35V —_ —_ 0.9 \ 1
Oscillating frequency fosc |Vin=1.2V 20 30 50 kHz 2
Current consumption Iss  |Vin= 1.2V, ON/OFF = high — 5 15 A 3
Shutdown current Isss  |Vin= 1.2V, ON/OFF = low - — 0.2 2A 4
Output voltage Vour |ViN=1.2V,loyT=5mA 1.45 1.5 1.55 v 1
Line regulation AVoyutt [VIN=0.9101.2V, loyr=5mA — 30 100 mV 1
Load regulation AV, Vin=1.2V — 30 100 mvV i

9 OUT2 |} JUr=10 4Ato 10mA
Output voltage AVout |Ta= -40°Cto +85°C — |to038| — |mvrc| —
temperature coefficient | ATa
Switching current lsw [Vps=0.2V —_ 250 — mA -
Switching transistor I Voc= 10V _ _ 1.0 5
leakage current wWQ os A
Shutdown terminal Vsu_ |Vin=1.2V, high level 0.9 — — \ 3
input voltage Vsu |ViN=1.2V, low level — —_— 0.4 3

ViN= 1.2V, ON/OFF = low
Output voltage at Vourtorr | lout = 100 zA 0.6 —_— —_ \ 1
shutdown When using the built-in

Schottky diode

Following external parts are used :
Coil:  RCHB855 (820 xH), 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 J(:Zt“
Supply voltage ViN — — 10 \ 1
Start voltage Vst loutr=100 A, Voyr=2.7V -_ —_ 0.9 A 1
Oscillating frequency fosc |Vin=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 4
Output voltage Vour |Vin=1.5V,lour=20mA 2.91 3.0 3.09 v !
Line regulation AVouTty {Vin=1.5t02V, loyr=20 mA _— 30 100 mV 1
Load regulation AVouTt2 ViN=1.5V — 30 100 mv 1

louT=10 A to 25 mA
Output voltage 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 W bs ) A
Shutdown terminal Vsi_|Vin=1.5V, highlevel - 1.0 — — v 3
input voltage Vi [ViN=1.5V, lowlevel -_ — 0.4 \" 3

Vin= 1.5V, ON/OFF = low
Output voltage at -] Voutorr | lout = 100 LA 0.9 — - \% 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 »F), Marcon Electric Co., Ltd. or equivalent.



STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

3. S-8435CF-SD-X

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

Supply voltage Vin —_ — 10 \) 1
Shutdown voltage Vst |lour=100 pA, Voyr=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 pA 3
Standby current Isss  |Vin=3V, ON/OFF = low —_ — 0.2 pA 4
Output voltage Vour |ViN=3V,loyt=20mA 4.85 5.0 5.15 \Y 1
Line regulation AVoyutt |ViIN=2103V, lgyr=20mA — 30 100 mV 1
Load regulation AVouTs ViN=3V — 30 100 mvV 1

lOUT= 10/1At°25 mA
Outputvoltage =~ | AVour |153= - 40°Cto +85°C — |2038| — |mvrc| —
temperature coefficient | ATa
Switching current lsw [Vps=0.2V —_ 250 —_ mA —_
Switching transistor lswq |Vos=10V _ _ 1.0 LA 5
leakage current
Shutdown terminal Vsu  |Vin=3V, highlevel 1.5 — — v 3
input voltage Vst [ViN=3V, lowlevel —_ - 0.4 \Y 3

Vin =3V, ON/OFF = low
Output voltage at Vourors | lour = 100 LA 2.4 _— — Y 1
shutdown When using the built-in

Schottky diode

Following external parts are used :
Coil:  RCH8S55 (47 wH), Sumida Electric Co., Ltd. or equivalent.
Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1A220M (22 xF), 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 c.Tr:Ztn

Supply voltage Vin - — 10 Vv 1
Shutdown voltage Vst |lout=100 2A, Voyr=3.24V — — 0.9 \ 1
Oscillating frequency fosc |Vin=2V 20 30 S0 kHz 2
Current consumption Iss | Vin=2V, ON/OFF = high — 5 15 LA 3
Standby current lsss  [Vin=2V, ON/OFF = low — —_ 0.2 pA 4
Output voltage Voutr {Vin=2V,loyr=20mA 3.49 3.6 3.71 \ 1
Line regulation AVoyty [ViN=1.5t02V, loyt=20 mA —_ 30 100 mV 1
Load regulation AVours |YIN=2V - 30 100 | mv 1

IOUT= 10/1At° 25mA
Output voltage AVout |Ta= -40°Cto +85°C — | o038 — |mvrc] —
temperature coefficient | ATa
Switching current lsw [Vps=0.2V — 250 — mA —
Switching transistor lswq |Vos=10V — — 1.0 A 5
leakage current
Shutdown terminal Vs |Vin=2V, highlevel 1.5 — — v 3
input voltage Vst [Vin=2V, lowlevel —_ — 0.4 \ 3

Vin =2V, ON/OFF = low
Output voltage at Voutore | loutr = 100 A 1.4 — — Y 1

1shutdown 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.



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;:::t
Supply voltage Vin —_ - 10 \ 1
Start voltage Vet loutr =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 flsss  |ViN=2V,ON/OFF="L" - - 0.2 pA 4
Output voltage Vour {Vin=2V,loyr=20mA 3.58 3.7 3.82 Y 1
Line regulation AVoyTty {Vin=1.5t02V, loyr=20mA - 30 100 mV 1
Load regulation AVouT2 Vin=2V —_ 30 100 mV 1
- lour= 10 zA to 25 mA
Outputvoltage | AVour |7a= —40°Cto +85°C — | 2038 — |mvrc| —
temperature coefficient | ATa
Switching current Isw |[Vps=0.2V — 250 — mA —_—
Switching transistor | Vpc= 10V — — 1.0 5
leakage current SwQ os B HA
Shutdown terminal Vsu  |Vin=2V, highlevel 1.5 — — \ 3
input voltage Vg [ViN=2V,low level - -— 0.4 \ 3
V|N =2V, ON/OFF = low
Output voltage at VouTorr |lout =100 A 1.4 - — \ 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)
Parameter Symbol Test conditions Min. Typ. Max. | Unit c;i:fit

Supply voltage Vin — — 10 \Y 1
Start voltage Vst {lout=100 pA, Voyr= 10.8V — — 0.9 \Y 1
Oscillating frequency fosc |ViN=5V 12 24 45 kHz 2
Current consumption lss  |Vin=5V, ON/OFF = high — 10 22 uA 3
Shutdown current Isss  [Vin=5V, ON/OFF =low - - 0.2 A 4
Output voltage Voutr [ViN=5V,lout=20mA 11.64 | 12.0 12.36 \ 1
Line regulation AVoyTtt [VIN=4to bV, loyt =20 mA —_ 90 150 mV 1
Load regulation AVouTz ViN=5V — 100 180 mvV 1

loutT=10 zAt0 25 mA
Output voltage AVout |1a= -40°Cto +85°C — | %091 — |mvrc| —
temperature coefficient ATa -
Switching current Isw |Vps=0.2V — 250 —_ mA —
Switching transistor lswq |Vos=10V — - 1.0 A 5
leakage current
Shutdown terminal Vsh  |Vin=5V, highlevel 1.5 - — v 3
input voltage Vst |VIN=5V,low level —_ — 0.4 \Y 3

Vin =5V, ON/OFF = low
Output voltage at Vourorr | lout =100 pA 4.4 — — \) 1
shutdown " When using the built-in

Schottky diode

Following external parts are used :

Coil:

RCHB855 (100 .H), Sumida Electric Co., Ltd. or equivalent.

Diode: D1NS4, Shindengen Co., Ltd. or equivalent.
Capacitor: CACFM1C220M (22 »F), Marcon Electric Co., Ltd. or equivalent.




STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

7. S-8435GF-WD-X

(Unless otherwise specified : Ta = 25°C)

. . T
Parameter Symbol Test conditions Min. Typ. Max. | Unit dr::tit
Supply voltage ViN - - 10 \ 1
Shutdown voltage Vst loyt =100 pA, Voyr=3.96 V _— —_ 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 LA 4
Output voltage Voutr [ViN=3V,loyr=20mA 4.268 4.4 4,532 \ 1
Line regulation AVouty [VinN=2103 V, loyT=20mA — 30 100 mV 1
Load regulation AV ViN=3V — 30 100 mv 1
- S OUT2 (| U= 10 pAto 25 mA
Outputvoltage AVout |Ta= -40°Cto +85°C — | 038| — |mvrc| —
temperature coefficient | ATa
Switching current Isw [Vps=0.2V - 250 — mA -
Switching transistor I Vhe= 10V — — 1.0 5
leakage current WQ bs #A
Shutdown terminal Vsu  [Vin=3V, highlevel 1.5 — — v 3
input voltage Vst {Vin=3V,lowlevel — —_ 0.4 Y 3
Vin =3V, ON/OFF = low
Output voltage at Voutorr |lour =100 A 2.4 - — Y 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: CACFM1A220M (22 4F), Marcon Electric Co., Ltd. or equivalent.

8. S-843B6AF-XK-X

(Unless otherwise specified : Ta = 25°C)

Parameter Symbol Test conditions Min. Typ. Max. | Unit ciTr:Ztit
Supply voltage Vin —_ — 10 \ 6
Start voltage Vst — — 0.9 | 8
Oscillating frequency fosc |[Vin=1.2V 20 30 50 kHz 2
Current consumption Iss |Vin=1.2V, ON/OFF = high — 5 15 A 3
Shutdown current lsss  |Vin=1.2V, ON/OFF = low - — 0.2 A 7
Output voltage Vour |Vin=1.2V,loyr=20mA 1.45 1.50 1.55 \ 6
Line regulation AVoyt1 |Vin=0.9t0 1.2V, loyT=20 mA — 30 100 mV 6
Load regulation AVoutz Vin=1.2V — 30 100 mV 6

loyt=10 Ato 25 mA
Outputvoltage AVour |Ta= —40°Cto +85°C — | 2038 — |[mvrc| s
temperature coefficient | ATa
Output V°|tage at Vgu Vin=1.2V, hlgh level 0.9 -_ —_ \ 3
shutdown VoL [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.




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 ciTr:ztit
Supply voltage Vin — — 10 \ 6
Start voltage Vst - —_ 0.9 \ 8
Oscillating frequency fosc |ViN=1.5V 20 30 50 kHz 2
Current consumption Iss Vin = 1.5V, ON/OFF = high - 5 15 LA 3
Shutdown current lsss  |Vin= 1.5V, ON/OFF = low —_ - 0.2 pA 7
Output voltage Voutr |Vin=1.5V, loyr=40mA 2.91 3.00 3.09 \) 6
Line regulation AVoutt |[ViN=1.5102.0V, Igyr=40 mA — 30 100 mV 6
Load regulation AVouT2 Vin=15V — 30 100 mvV 6

loyt= 10 A to 50 mA
Outputvoltage =~~~ | AVour |Ta= -40°Cto +85°C — |038] — |mvrc
temperature coefficient | ATa
Output voltage at VsH Vin=15V, hlgh level 1.0 —_— — \ 3
shutdown Vs {Vin=1.5V, low level —_ — 0.4 \ 3

Following external parts are used :

Coil:

RCH654 (100 »H), Sumida Eiectric Co., Ltd. or equivalent.

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

Capacitor: CACFM1A220M (22 4F), Marcon Electric 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 A 8
Oscillating frequency fosc |Vin=3V 20 30 50 kHz 2
Current consumption lss  |Vin =3V, ON/OFF = high — 5 15 sA 3
Shutdown current Isss |Vin=3V, ON/OFF = low — — 0.2 pA 7
Output voltage Voutr [Vin=3V,loyr=40mA 485 5.00 5.15 \ 6
Line regulation AVoyTt [ViN=2t03V, loyr=40 mA —_ 30 100 mV 6
Load reguiation AVoyurz ViN=3V —_ 30 100 mv 6

lour=10 zZAt0 50 mA
Outputvoitage | AVout |Ta= -40°Cto +85°C — | 2038 — |mvrc| s
temperature coefficient | ATa
Output voltage at Vsu  [ViIN=3V, highlevel 1.5 — — v 3
shutdown Vst [Vin=3V, lowlevel —_ — 0.4 \ 3

Following external parts are used :

Coil:

RCH654 (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.

Transistor: 25C3279, Toshiba Corp. or equivalent.



STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

11. S-8436DF-X7-X

(Unless otherwise specified : Ta = 25°C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit J:Ztit
Supply voltage Vin —_ — 10 \ 6
Start voltage Vst - —_ 0.9 \ 8
Oscillating frequency fosc |Vin=2V 20 30 50 kHz 2
Current consumption Iss |Vin=2V, ON/OFF = high — 5 15 uA 3
Shutdown current Isss  |Vin=2V, ON/OFF = low - —_ 0.2 LA 7
Output voltage Voutr |ViN=2V,lour=40mA 3.49 3.60 3.71 \ 6
Line regulation AVoyty [ViN=1.5t02V, lgyr=40 mA — 30 100 mV 6
Load regulation AVouT2 Vin=2V - 30 100 mV 6
lout = 10 2A 10 50 mA

Outputvoltage AVout |Ta= -40°Cto +85°C — | to38| — |mvrc| s
temperature coefficient | ATa

Output voltage at Vsu |Vin=2V, high level 1.5 — — \ 3
shutdown Vst [Vin=2V, lowlevel — — 0.4 v 3

Following external parts are used :

Coil:

RCH654 (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.
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?;:::t
Supply voltage Vin — — 10 Vv 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 2A 3
Shutdown current lsss  |Vin=5V, ON/OFF = low — — 0.2 A 7
Output voltage Voutr |ViN=5V,loyr=40mA 11.64 | 12.00 | 12.36 A 6
Line regulation AVoyTty [ViIN=41t06V, lgyTr=40 mA — 90 150 mvV 6
Load regulation AVour2 ViN=3V — 100 180 mVv 6
loyt= 10 LA to 50 mA

Output voltage AVout |1a= -40°Cto +85°C — | #0091 | — [mvrc
temperature coefficient | ATa

Output voltage at VSH VIN =5 V, hlgh level 1.5 _— —_ \Y 3
shutdown Vsi  [Vin=5V, low level —_ —_ 0.4 \ 3

Following external parts are used :

Coil:

RCH855 (100 «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.




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 J::t' "
Supply voltage ViN —_— — 10 \ 6
Start voltage Vst — — 0.9 Vv 8
Oscillating frequency fosc |{Vin=3V 20 30 50 kHz 2
Current consumption Iss  |Vin=3V, ON/OFF = high —_ 5 15 ZA 3
Shutdown current lsss | Vin=3V, ON/OFF = low — — 0.2 A 7
Output voltage Vour (Vin=3V,lour=40mA 5.04 5.20 5.36 \ 6
Line regulation AVoyutt (Vin=2to3V, loyr=40 mA —_ 30 100 mV 6
Load regulation AVout2 Vin=3V —_ 30 100 mV 6
. lout= 10 zA to 50 mA
Outputvoltage | AVour |1a3- —40°Cto +85°C — | t038| — |[mvrc
temperature coefficient ATa
Output voltage at Vs |Vin=3V, highlevel 1.5 — — v 3
shutdown Vs |Vin=3V, low level _ —_ 0.4 Vv 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 »F), Marcon Electric Co., Ltd. or equivalent.
Transistor: 25C3279, Toshiba Corp. or equivalent.
B Test Circuits
1. DiNS4 2. 2000 *
v Vv CONT o[y CONT Vour Oscillo-
L N jcope
zz L ON/OFF Vour T L{on/oFF 6"
Z R
R2,F Vss - 3 Vss
224F
- 777 *Notrequired for the
iy $-8436 series.
; mOa :
lh
Y Vv V2
IN out -4 V—""CONT
Vi —
ON/OFF L
T Vss %‘ ONOFF |,
$S
ca
77
Iss =11+ 13 x—Your
Vout +1
Apply (Voutr + 1) VtoV, D1NS4
> v 6 B Mscﬁzﬂm
o L
3V CONT —=z | [Vm EXT :
ON/Cﬁ -;ZpF - IN VOUT b3 CV)
Vss ON/OFF +
. zz
’ T 1ov Vls,s 22,F
7 7
7. - D1NS4 8.
oo 3P |
25C3279 1 Vin
Vin - EXT y 0.9V T ON/OFF
out
Vss
ON/OFF V $
T . 2 1121 A
e Figure 3



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

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

external for S-8436), a CR oscillation circuit, and a Schottky >
diode. M1 is turned on and off by the CR oscillation circuit.
When M1 is on (ton). energy is accumulated in the inductor *Cout
(L). When M1 is off (torF), the accumulated energy is T
transferred to the Voyt capacitor (Coyr) through the diode.

S-8435 7

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 LA typ.
" w $-8435: CONT = high impedance
-~ *
L Stop =ViN® | 0.2pAmax. |¢ g436: EXT = Vs 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 151588.
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) :

VA=V i e e e e (1)
(Vs : M1 non-saturation voltage)

Change by time of I :

ML Vin-Vs ()
5 T T e

Integral (I|) of the above equation :

I = (M[—V&) b 3)

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

Ipk = (M—) ION - o e (4

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

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

VL= (VoUTHVD) =VIN o (5)
(Vp : Forward voltage of diode)

The voltage of the CONT terminal is regulated to Voyt + Vp voltage.
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Change by the time of | that fiows to Voyt through the diode for torr :

|[_ - VL _V T+V -V|N
e -J-U—Q—L ................... (8)

Integral of the above equation :

L= lpK - (—VQLT’D—'M) oo 7)

In ton, energy is accumulated in L and is not transferred to Voyt. Capacitor (Coyt) energy is used for a load
current (loyt). As a result, Voyt voltage decreases, and this voltage becomes a minimum in ton. If M1 is
off, the energy accumulated in L is transferred to Coyt through the diode, and Vgourt voltage increases
rapidly. Vopyr voltage indicates a maximum value (ripple voltage: Vpp} when the current that flows to Vour
through the diode matches the constant output current loyy.

Then, this ripple voltage value is derived.

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

- Vour+Vp-ViN,
lout=lpk- ( 1 T Do N ety e (8)
t1= (pk-louT) * (——L—) ............... (9)
VouT+Vp-VIN
Considering I = 0 occurs (all inductor energy is transferred) for torr, equation (7) becomes:
L toFr
R vt T 10
(VOUT+VD-V|N ) Ipk (10)
Substituting (10) into (9):
_ lout )
t1 =tore— (W OFF - oo (11)
The amount of charge AQy charged in Coyr for t;:
AQq = f})‘ ILdt=lpk-f gdt_ M&@ﬂ -fgtdt
=lpk - - YOUT*VD-ViN . 1 2 (12)
L 2
Substituting (12) into (9):
lpk +
AQ1=|PK-17 (|PK—IOUT)"t1=L2'QJE o (13)
The voltage (Vpp) that is raised by aQ1:
AQq 1 (lPK"' IOUT)
Vpp = = . L 14
PP~ Tour  Cout 2 ! (a4
When gyt consumed for ty is considered:
AQy 1 (IPK"' lOUT) louT * t
Vpp = = . ‘Y- ... (15
PP™ Cout  Cout 2 '™ TCour (1%)
Substituting {(11) into (15):
lpk =1 2
Vpp= APKZlOUTS tore (16)

2lpk Cour

11



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

B Selection of External Parts

12

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 Ipk/2 X torr by
integrating equation (7) by 0—torr. Therefore:

Ipk

T . tOFF=|OUTx(tON+tOFF) ............ (17)
tON+tOFF ------------
lpk=2 - === lout (18)

Since the oscillation duty ratio of the OSC is 60% and Ipk equals 5 X lpyr, the Ipk current flowing in the M1
transistor must be five times of loyt. Ipk 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
VouyTt&2 V: L=39 to 820.H

Using an inductor with a large L value decreases Ipkx and lgyt. Since the energy accumulated in the
inductor is 1/2 L(lpk)2, lpk 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 Ipk, and the efficiency is improved overall (see Figures 5 and 6).

Using an inductor with a small L value increases Ipk 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 (Isat: level of current that causes magnetic saturation).

inductance (L) - efficiency (3) Inductance (L)-
Min. operating supply voltage (Vinmin)
100 loyt=30mA, Ta=25C 26 lour=30mA, Ta=25°C
80 2.4
// 2.2 //
60 < 2.0
7 A VINMIN
(%) L v 18 7
40 1.6
. n ’--,
20 1.4 >
1.2
0 1.0
10 100 1000 10 100 1000
’ L (uH) L (gH)
Figure 5 Figure 6
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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 Voyt + VF or more
Current rating of lpk 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.

3. Capacitors (CGiy and CoyrT)

The input capacitor (Cin) reduces power source impedance and stabilize the input current to improve the
efficiency. Select a Cy 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 4F 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.

4. 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 (S-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.

* ->Vour
- Rb
T— X
- Vin  EXT
— =z
ON/OFF Vour -
Vss
ke Figure 8 Peripheral circuit of
Figure 7 Circuit example with 25C3279 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 Vpg from the characteristics graphs shown in Figures 9 and 10.

]
VouTt=Vps+Rb - 5 lpk + VBE

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

13
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0. ! — 25.0
Vour=1V ;
5.0 ,4'/1 20.0
2v |
| -10.0 // g 150 4
s v o | Vour=3v
-15.0 10.0 4 —
-20.0 5.0 ///
1v
-25.0 0
20 -1.6 -1.2 -08 -04 0 0 04 08 12 16 20
Vps (V) Vps (V)

Figure 9 Source current of Pch transistor Figure 10 Sink current of Nch transistor

Characteristics example: When S-8436CF, Tr=2SC3279 is used, and Ta=25°C
(1) Rb=100Q

lout - Vour 5.30
5.25
5.20
5.15
N =

Vour 5.10
v)

5.05 V
5.00 NN A4 . -

3V

.y
T a1 §-~

4.95 Vin=2V “ﬁ

4.90 Il
.001 .01 1 1

lour (mA)

10 100

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

5.3

5.2

VOUT 5 1 /
v -

5.0

a9 |—lour []

[ =10mA Ij 100 mA

Vin (V)
(2) Rb=750
lout - Vout 5.20
) 5.15
5.10

5.05 =3V

Vour 5.00 ; i
™ 4.95 Vi =2V]]
4.90

4.85

4.80
.001 .01 A 1 10 100

lour (mA)

14
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Vin-Vour lout = 10, 30, 50, 80, 100 mA

5.4

5.3

5.2

) lout 3 R——

5.0 —=10mA
l’ 100 mA

4.9 ,

48 :

0 1 2 3 4 5

Vin (V)

4.2 Enhancement MOS FET

Figure 11 is the circuit example (S-8436 series) that
uses Toshiba 25K1112 as the MOS FET (Nch).

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

* —VouT
g l—{
ez
- VIN EXT
+
s 7l
ON/OFF Vour -
Vss
e

Figure 11 Example of circuit
using 28K1112

The threshold voltage must be low because MOS FET ON resistance affects the output current and
efficiency. When the output voltage is fow (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 circuit is an example of the circuit shown in "External transistor” in the

chapter for selecting external parts.

—>VouT

+
z 224F

loutTZ 10 MA loyT<10mA
S A= ->=Vour *
CONT .
— + + —
zr Vin =z 22,F =z
22;1F - Vour - 22/‘F
ON/OFF
Vss
77
Figure 12

Figure 13

The difference between Figures 12 and 13 is a VN 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 Viy up sequence (step-up characteristics when supply voltage is increased)

Vin¥F Vour (in the circuit shown in Figure 12)

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

5.3
o
5.2
Vour s 4 ,j
v) 10 mA
5.0
4.9 100 mA —
48 [ |
0 1 2 3 4 5
Vin (V)

-

VN = Vour (in the circuit shown in Figure 13)

53
5.2

Vout 5.1

)

4.9
48

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

/
l——/
10 mA |~
I
| 100 mA
0 1 2 3 4 5
Vin (V)

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

Vin# Vour (in the circuit shown in Figure 12)

lour=1, 5, 10, 20, 30 mA

5.3
5.2

Vour 5 1

V)
5.0 s
4,
9 1mA —30 mA
4.8 .
0 1 2 3
Vin (V)

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

Vin = Vour (in the circuit shown in Figure 13)

53
5.2

Vour 5.1

V)

5.0
4.9
48

loyr=1, 5, 10, 20, 30 mA

1mA

A |

1

30mA

0

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

t——y—— T ——f
-+
£ B CONT
1.5V —
ViN
ON/ S-8435BF VOUT
OFF y e
ze g
L
Figure 14

2. Switching 5 V and backup power supplies

The S-8435/8436 Series has a shutdown function. Voyt is VIn-0.6 V for shutdown status.

Vin (V)

Main power system (5 V)

S-RAM

enables to backup a microcomputer with a low current consumption.

16

¢ S t
4 CONT
| - VIN
— Vour *
Voltage ON/OFF a ‘ l
detector . ~
33
. 4 L v | e
CE
Figure 15

This voltage
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3. Gircuit 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 Voyrt 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 VoyT terminals in order to start step-up operation at low voltage.

155319

» » STR » +15V
10ka : * S 1.8MQ
3300 -
47kQ N
10kQ
CONT

VIN Vour L

1.0V + 5-8435CF T§ 1MQ
to & TE — c1==
_ F
e, ON/OFF |
7 155319
D1
Figure 16

3.2 S-8436 series

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

8436CF.
21 +—f ’ $—> +12V/ +5V
25K type *
Ra =
EXT
VIN Vour
+ $-8436CF Re
_ = —
_ ON / OFF
Vss Switching signal
Tr1
77

Figure 17

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

example, +12 V output is obtained at Ry =14 ka and Rg=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.
e Set 10 »F min. for the input capacitor (Cn) 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.

e 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.

CONT
. Vin Vour Vourt
e Do not apply a supply voltage of less than 0.9 V at Viy in the
standard circuit shown in Figure 12. If a voltage of less than that Vss
is applied, the input current may increase rapidly. ;]/; - ICOUT
The input current may increase rapidly in the application of a low

supply voitage and a low load current (loyT=20 A) when the S-

ON/OFF

Figure 18

8436 series is used. 600
e When the shutdown terminal is connected to the V|y terminal, Power

confirm that the deviation of V|y terminal voltage is not lower than p‘i':is;'n 400

the Vg level. If the deviation is iower than that level, insert a CR p

filter circuit into the shutdown terminal, as shown in Figure 18. ° 200

Also when the shutdown terminal is connected to the Vour (mW)

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/ 0

pt > ' 0 50 100 150
OFF, apply a sufficient high supply voltage.

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.

Dimensions
. 45%02
1.6£0.2 5+0.2
0.65 min. {‘ 5| I ,J_L |_|4 ’J_ A
A m (0.2) (3.1)
2.5%0.2 - 45433
) (o.z):j:— )
0.65 min. § NI HE \r y
+ H H
0.4%0.1 > i >rH=—0.4£0.1
L |i e
0.45£0.1 —rT>Tr< it 04%005
15401 S=—rle>r1.5£0.1 Unit: mm
Figure 20
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Markings
A @ : Product name (abbreviation)
@[::Z:: ety @ : Month of assembly
e @ : Week of assembly
Figure 21
Taping '

1. Tape specifications
T1 and T2 types are available depending upon the direction of ICs on the tape.
4.0+0.1(10 pitches: 40.0£0.2)
[}

! P15+ Yt
204005 e>m i
R Iy 0.3+0.05
| ' i : | 1 1 1 1 ' 1.5;0.1
OO OO O OO e
] i ] [} [}
1 H 1 ! ] .65
i i i ! | £0.05
i i i ! ! 12202 4*
........ I el il T U SR SRR . .,:._._. . .-.-.,:._.... P PO O 381
i i i i i Y y
T T T " 4 3°max. 1
0.5
i : I
S°max. 80201 !
e 5.10£0.1 ' ' Jozos
AR 01
e N N T
475 +
+0.1 | 05
T T2
Unit: mm
—> Feed direction ——> Feed direction
Figure 22
2. Reel specifications
1 reel holds 1000 regulators.
- $80+2 F-+—h—
2505 11 o
Ly
14415 Unit: mm

Figure 23
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B Characteristics

1. Oscillating frequency - Ambient

2. Line regulation - Ambient temperature

temperature
Vin=3V
40. = 50
N
f 35 AVoun 0 \
(kHz) |+ (mv) 30
30. L
LT~ 20
Pt
25. L
/ 10
20.0 0
- -40 -20 O 20 40 60 80 100 -40 =20 O 20 40 60 80 100
Ta(°0) Ta (°C)

3. Load regulation - Ambient temperature

4. Output voltage - Ambient temperature

50 30
20
40P\
AVour: BVour 10
(mv) 30 — (mvV)
"\¥ L 0 ——
20
-10
10 -20 P
0 -30
-40 -20 O 20 40 60 80 100 -40 =20 O 20 40 60 80 100
Ta (°C) Ta (°C)

5. Supply voltage - Current consumption

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

6. Current consumption - Ambient

temperature
Ta=25°C
30.00 10.0
8.0 -
y d (A ©
- (pA) |+
] 4.0
10.00 —
|1 2.0
0.00 0.0
012 345 678 9101112 -40 -20 0 20 40 60 80 100

Vin (V)

7. Oscillation start voltage -
Ambient temperature

. Ta(°Q)

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

Ta = 25°
10 100.0 a=25°C
\
Vosc 09 — (":;) 80.0 /
M 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 1.0 1.2 1.4

Ta (°Q)

Ve (V)
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8. Output voltage - Output current

Built-in schottky diode used
ON/OFF=L, Viy=3 V, Ta=25C

24 1t F

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

11. Ripple voltage characteristics

11.1 CoyT dependence

10. Supply voltage - Supply voltage
(power-off terminal)

Ta=25°C

3.0

Vsn, VsL 2.5
(v) 20 Vsu—]

1.5

0.5

0.0

1 2 3 4 5 6 7 8 9 10
Vin (V)

Vg : Minimum voltage value recognized as high
VgL : Maximum voltage value recognized as low

Ripple voltage is decreased by increasing the Coyr capacitor value.

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

Vep AN

(100 mV/div) N NN

(b) Cour=47 uF L=47 uH (RCH855)

t(500 us/div)

Vep N

h
(100 mV / div) \

©) -Cour=224F L=47 uH (RCH85S)

(500 5/ div)

Vpp \

(100 mV /div) \

\,
\

o
-

1 (500 us/div)

21
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11.2 Coil dependence
Ripple voltage is aiso decreased by increasing the coil inductance.
(a) L=47 4H (NLC453232), Coyt=47 xF, Ta=25°C

Vep h A RS PO P P N
(100 mV / div) N INNITN NN Y e aYi

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

Vpp e/ N ST A A e i e, Y o

(100 mV / div) ' I

(100 s/ div)
12. Transient response characteristics

Sample : S-8435CF
Coil: NLC453232 (TDK), diode : DINS4 (Shindengen)

12.1 Line transient (Ta=25°C)
(@ VIN=7=-2V, loyt=30mA, Coyr=474F, L=47,H

7V
Supply voltage 2V.

500 \\
(mV/div) N
\\
Output voltage \
sV A W I

v

t1(1.00 ms/div) .

(b) Vin =27V, louT=30 mA, Couyt=47 uF, L=47 xH

7V -
Supply voltage 2V
500 -
(mV/div)
Output voltage /
5V Y,

1(1.00 ms/div)

22
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() VIN=7-2V, lour=30 mA, Coyr=22 uF, L=47 uH

Supply volt v “\
u voitage
PRy ° 2V cé=%==

Output voltage \

500
(mV /div) \

S5V \

AMALA AAARAAA
VYW YVVYVYY

t(1.00 ms/div)

(dy ViN=2-7V, loyt=30 mA, Coytr=22 uF, L=47 uH

Supply voltage 7V
2V

Output voltage

500
(mV/div)

-_—
P—ty

/

5V
WA AN

t1(1.00 ms/div)

(e) VIN=1.5-3V, loyt=10mA, Coytr=47 F, L=47 uH

3V

Supply voltage

1.5V /1

Output voltage

200 °V 1
(v / div) MMM MNANMNNARNINNRAN

1(1.00 ms/div)

) VIN=3=1.5V, loyt=10 mA, Coyt=47 4F, L=47 H

3v
Supply voltage \\
1.5v
Output voltage
5V
200 IVNNNAWNARME Mt hrd
(mV /div)

1 (1.00 ms/div)
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(@ VINT1.5-3V, lour=10mA, Cour=22 4F, L=47 xH

3v
Supply voltage /
1.5V A
Output voltage
5V 2
200 NAWAMWWAWAAANN NNANNVINY
(mV /div)

1(1.00 ms/ div)
(hY ViIN=3-15V, lout=10mA, Coyr=22 F, L=47 xH

3V

Supply voltage

1.5V

Output voltage

2o VNN A whwia A bw

(mV /div)

t(1.00 ms/ div)

12.2 Output current transient (Ta=25 °C)
(@) VIN=3V, lout=30 mA—5 A, Coytr=47 uF, L=47 pH

lout =5 pA
Output current loyr =30 mA
Output voltage PO SO O W
5V oroh
200 ' I
(mV /div) '

t(1.00 ms/div)

{b) VIN=83V, loyt=5 pA—-30 mA, Coyt=47 u4F, L=47 pH .

lout=5 pA ] l
Output current |ou:rr =30mA
Output voltage
5 V MAaatMAASataMMAMAaAAAA ’WWW
200 r" i' ¥
(mV/div) 1

t(1.00 ms/ div)
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()
Output current

Output voltage

200 3V
(mV/div)

VIN=3YV, loyt=5 #Ae30 mA, Cour=22 u4F, L=47 4H

lout=5 pA

lour=30mA |

. e e e

t

(1.00 ms/ div)

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

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

5V
ON/OFF
Input voltage

5V

Output voltage

500
(mV /div)

1(2.00 ms/div)

(b) VIN=3V, loyT=30 mA, Cour=47 4F, ON/OFF=50V, L=47 sH

5V

ON/OFF
Input voltage

ov

Output voltage

500
(mv/div)

7/
/

t(2.00 ms/ div)

(© VIN=3V, lour=10mA, Coyr=47 uF, ON/OFF=0-5V, L=47 uH

. 5V

ON/OFF
Input voltage
ov

Output voltage

500
(mV/div)

1(2.00 ms/div)

oV

5V

5V
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@) ViN=3V, lour=10mA, Cour=47 4F, ON/OFF=5-0V, L=47 pH

5V

ON/OFF
Input voltage

5V
Output voltage \

500
(mV /div) AN

ov

N

1(2.00 ms/ div)

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 oC r:as;;t:nce
RCH855 Sumida Electronics 820 xH 3.82Q
RCH654 Sumida Electronics 39 4H 0.290
RCH654 Sumida Electronics 47 uH 0.34Q
RCH654 Sumida Electronics - 100 pH 0.68 0
RCH654 Sumida Electronics 270 pxH 1.55Q
RCH654 Sumida Electronics 470 uH 2920

FL5H101K Taiyoyuden 100 pH 1.450Q

NLC453232 TDK 47 uH 190

NL453232 TDK 100 pH 8Q

D1NS4 of Shindengen is for all the external schottky diodes.

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

(&) lout-Vout (b) Vin-Vout
lout = 100 A, 500 nA,
18 . 1mA,5mA, 10 mA
1.7 I T T T 17 .
Vin=1.2V 1.7
1.6 l 6
Vour 1 Vour e
(v) 15 ; o (v) 5 /‘
| 1.4
1.4 Vin=0.9V 1.3 /
'3 I TT7 S | ,
001 .01 A 1 10 100 0 1 2
lout (MA) Vin (V)
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

1.2 RCHB54 (L=470 »H), D1INS4, Ta=25°C

(@) lout-Vout

1.7 TTHmr 11
Vin=1.2V T
1.6
v A
ouT y
V) 15 =
l I
1.4 FTVin=09V
13 I [ﬂ]]ﬂ
.001 .01 1 1 10 100
lout (MA)

1.3 RCH654 (L=270 pH), DINS4, Ta=25°C

(@) lout-Vour

1.7
1.6
Vour
(V) 15
1.4 Vin=0.
N [T
.001 .01 A 1

lout (mA)

1.4 RCHB855 (L=100 4H), DINS4, Ta=25°C

(@) lout-Vour

1.7 IRLLL LI
—TVin=1.2V
1.6
Vour
(V) 15
1
1.4 ‘V,N=0.9V* I
1.3
.001 .01 A 1 10 100
lout (MA)

1.5 NL453232 (L=100 xH), DINS4, Ta=25°C

(@) lout-Vour

Vin=1.2V
1.6
Vour
V) 15
//
1.4 Vin=0.9V 4
Ll
1.3 l l
.001 .01 A 1 10 100
lout (MA)

(b) Vin-Vour
lout = 100 zA, 500 4A,

1mA,5SmA, 10 mA

1.8

1.7

1.6

Vour i
v) 1.5 //

1.4 /

1.3 /

1 2 1 1
1 2
Vin (V)

(b) Vin-Vout
lout = 100 zA, 500 uA,
1 mA, 5mA, 10 mA
1.8
1.7
1.6
Vour f——
(v) 1.5 /
1.4 /
1.3 I
1.2 L .
0 1 2
Vin (V)
(b) ViN-Vour
louT = 100 4A, 500 4A,
1mA,5mA, 10 mA
1.8
1.7
1.6
Vour P
vy 1.5 [
1.4
1.3
1.2 4 4
0 1 2
. Vin (V)
(b) ViN-Vour
' lout =100 £A, 500 pA,
1mA,5mA, 10 mA
1.8
1.7
Vour -6 e —
(v) 15 y A
1.4
1.3
1.2 4 1
0 1 2
Vin (V)
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

2. S-8435BF (Coyt = 47 4F)
2.1 RCH654 (L=39 4H), DINS4, Ta=25°C

(a) lour-Vout

3.2
3.1 ViN=2V[TT
Vout
(V) 3.0ps= ug
- 2.9 Vin= 1.5V-‘——
2g L1 L1
.001 .01 A 1 10
lout (MA)

2.2 RCH654 (L=100 xH), DINS4, Ta=25°C

(a) lout-Vour

100

3.2

3.1 Vin=2V]

Vour

vy 3.0 R =

29

ViN=15V ||
28 LI i
2001 .01 A 1 10

lout (MA)

2.3 RCH654 (L=270 xH), DINS4, Ta=25°C

(@) lout-Vourt

100

2 | [T
3.1 ViN=2V 4
V((\)/l)JT 3.0
‘ == M
29 ViN=15V
28 ML
.001 .01 A 1 10
lout (MA)

2.4 FL5H (L=100 xH), DINS4, Ta=25°C

(@) lout-Vourt

100

3.2 T
1
3.1 V|N=2V-—'
Vour
V) 3.0 me i
29 Vin=1.5V ]
28 b 1L
.001 .01 1 1 10
lout (MA)

28

100

{b) Vin-Vout

Vour

V)

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

33

3.2

3.1

10mA

3.0

29

28

2.7
0

(b) Vin-Vour

Vour
V)

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

33

3.2
3.1

3.0

10 mA

29
2.8

2.7
0

(b) Vin-Vout

Vour
(V)

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

33

3.2

/.

3.1

10 mA

3.0

29

Il

2.8

Il

2.7
0

(b) Vin-Vour

Vour
(V)

3.3

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

3.2

31
3.0

10 mA

29

L

100 mA

28
2.7




STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

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

(a) lout-Vour

3.2

i

3.1

[ Vin=2V

Vout

N

(v) 3.0

2.9

Al

ViN=15VT]

28

.001

.01

A

[l

1

10

lout (MA)

2.6 NL453232 (L=100 xH), D1NS4, Ta=25°C

100

(@) lout-Vour
3.2
3.1 vin=2V T]
Vour \[T]
V) 3.0 N
29 I \
Vin= 1.5V
2.8 e fo1 g
001 .01 A 1 10 100
lout (MA)
3. $-8435CF (Coyt =47 uF)
3.1 RCH654 (L=39 .H), DINS4, Ta=25°C
(@) lout-Vout
5.2
5.1 w
Vour Vin=3V
(v) 5.0
x’ A LT
4.9 T 7 S
Vin=2V{ '
4.8 (R |
.001 .01 A 1 10 100
lout (MA)
3.2 RCHB54 (L=100.H), DINS4, Ta=25°C
(@) dout-Vour
5.2 l
5.1
VOUT Vin=3V
(V) 50 | I';“
4.9 1 7 = E
VIN = 2 V 1
4.8 ity 11
.001 .01 1 1 10 100
lout (MA)

(b) Vin-Vour

Vour
V)

33

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

3.2

3.1

/4

3.0

10mA

29
2.8

100 mA

2.7

(b} Vin-Vourt

Vour
)

2

3 4

Vin (V)

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

33
3.2

1]

31

/1]

3.0

/4

29

10 mA

| /]

2.8

I100 mA

2.7
0

(b) Vin-Vour

Vour

V)

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

5.3
5.2

5.1
5.0

..

4.9

10 mA

—

A\

4.8
4.7

—
ey

Pa
, 100 mA

o.

(b) ViNVout

Vour
(V)

2 3
Vin (V)

F
v

5.3

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

5.2

5.1

7z

5.0

4.9

4.8

4.7
0

Vin (V)

N
w
F-N
(%]

29



STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

3.3 RCH654 (L=270 4H), DINS4, Ta=25°C

(@) lout-Vour (b) ViN-Vour
lout =10, 30, 50, 80, 100 mA
5.2 5.3
5.2
v > Vour >-1
ouT
Vin=3V .
(v) 5.0 N v) Z 2 TOmA 7
4.9 - g 4'8 [ -
. .
=2y 100 mA
48 Vin=2V 47 [ | flroom
=" 001 .01 1 1 10 100 0 1 2 3 4 5
lout (mA) 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 > N Vout >
(?/L)JT 5.0 ViN=3V (v) 5.0
/ 10 mA e >
al 4.9
4.9 i % 48 [" ol
Vin=2V ] ' 100 mA
48 W 47 [/ o
.001 .01 A 1 10 100 0 1 2 3 4 S
lout (MA) Vin (V)
3.5 NLC453232 (L=47 xH), DINS4, Ta=25°C
(@) lout-Vour (b) Vin-Vout
|OUT= 10, 30, 50, 80, 100 mA
5.2 5.3
5.2
5.1 5.1
VOUT VOUT 5.0
(v) 3.0 Vin=3V V) 4'9 10mA —
49T 71 NN 4:8 [ 1 =
Vin=2V M
4.8 R k 4.7 I £ 100ma
.001 .01 A 1 10 100 0 1 2 3 4 5
lout (MA) Vin (V)
3.6 NL453232 (L=100 »H), DINS4, Ta=25°C
(a) lout-Vour (b) Vin-Vout
| =10, 30, 50, A
52 53 ouT 0, 80m
T 5.2
5.1 [ 5.1
Vourt Vour
} 4.9
49 v 10 mAI—' Yo s
Viv=2V TN .8 | | |30maf somd Ao
4.8 1 W 4.7 m
.001 .01 1 1 10 100 0 1 2 3 4
lout (MA) Vin (V)
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

4. S-8435DF (Coyt =47 «F)
4.1 RCH654 (L=38 .H), DINS4, Ta=25°C

(@) lour-Vour {b) ViN-Vour
40 loyt= 10, 30, 50, 80, 100 mA
8 '
3 3.9 //
Vour 3.7 Vour 3.8 /
ViN=2V 1 -
M 36 L o v 37 10mA
is =S 3.6 100 mA
: L Vin=1.5V 35
; 1
001 .01 .1 1 10 100 344 1 2 3 4
lout (MA) Vin (V)
4.2 RCH654 (L=100 4H), DINS4, Ta=25°C
(@) lout-Vour {b) ViN-Vour
40 lour = 10, 30, 50, 80, 100 mA
3.8 39
Vour 37 Vs oy Vour 38
M 36 e vy 37 10 mA
is P P ;2 100 mA
. ViN=1.5V .
s -
.001 .01 A 1 10 100 “o 1 2 3 4
lout (mA) Vin (V)
4.3 RCH654 (L=270 xH), DINS4, Ta=25°C
(@) lout-Vour (b) Vin-Vour
4.0 IOUT= 10, 30, 50, 80, 100 mA
8 )
3 | 3.9 /
3.7 3.8 [/
Vour = 2 Vour ~
™ 56 Vin=2Y v 37 10mA
s 32 N zg 100 mA
. Vin=1.5V i
b 1) ” 11
.001 .01 A 1 10 100 o 9 2 3 4
lout (mA) Vin (V)
4.4 FL5H (L=100 4H), DINS4, Ta=25°C .
(a) “lout-Vour (b) ViN-Vout
lout = 10, 30, 50, 80, 100
4.0 ouT 0, 80 mA
38 39 /,
Vour 37 Vour 38
™ 56 Vin=2y V) 37 10 mA
=2 3.6 7100 mA
3.5 ViN=15V 3.5 111
001 .01 A 1 10 100 344 1 2 3 4

lout (MA)



STEP-UP SWITCHING REGULATORS

S-8435/8436 Series

4.5 NLC453232 (L=47 4H), DINS4, Ta=25°C

(a) lout-Vour {b) ViNn-Vout
20 lout = 10, 30, 50, 80, 100 mA
3.8 39 v
Verre 37 3.8
R/L)JT Vin=2V Vour V//
36 N V) 37 10 mA
B - 3.6
35 Vin=1.5V i 3.5 ] | [ 100ma
=" 001 .01 .4 1 10 100 3.4, 1 2 3 4
lout (MA) Vin (V)
4.6 NL453232 (L=100 .H), DINS4, Ta=25°C
(a} lout-Vour (b) Vin-VouT
a0 lout = 10, 30, 50, 80, 100 mA
3.8 )
3.9
V((\)/L;T 3.7 i Vour 3.8 //
3.6 | L ViN=2V v) 37 10 mA
| 3.6 7
35 FViN=15V 3.5 , ] 80'mAl /
001 - .01 . 1 10 100 34, 1 2 3 4
lout (MA) Vin (V)
5. $-8435FF (Cout =22 4F)
5.1 RCH654 (L=470 nH), D1NS4, Ta=25°C
(@)lout-Vour
Vour Vour
V) )
12.3 12.3 i
12.2 12.2 MVin=9V
12.1 FViN=5V 12.1 x
| R
12.0 = 12.0 p
11.9 11.9 ~
Vin=8V
11.8 V|N=4V 11.8 N
11.7 L 11 1.7
001 .01 .1 1 10 100 1000 001 .01 .1 1 10 100 1000
lOUT (mA) lout (mA)
(b) Vin-VouT
lout =1, 5, 10, 20, 50 mA
12.3
12.2 —_—
12.1 %ﬁz‘ﬁ
Vour 12.0
(V) ’ 1mA
11.9 S0mA ]
1.8
11.7
01 2 3 4 5 6 7 8
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

5.2 RCHB654 (L =270 »H), DINS4, Ta=25°C

(a) lout-Vout

12.3 12.3 T T
12.2 12.2 \:lN=9V
12.1 12.1 M
Vour _ Vour a
(V) 12,0 . N V) 12,0 V=8V 5
11.9 11.9
1.8 HVin=4V A 11.8
11.7 1T RN 11.7 \\
001 .01 .1 1 10 100 1000 001 .01 .1 1 10 100 1000
lout (MA) lout (MA)
(b) Vin-VouTt
loyr =1, 5, 10, 20, S50 mA
12.3
12.2
]
s S
12.1 o e
Vour 1 ma p——t
V) 12022 ” i" —
11.9
’ I SOmA
1.8
17 [ l
0 1 2 3 4 5 6
Vin (V)
5.3 RCH855 (L=100 .H), D1NS4, Ta=25°C
(a) lout-Vout (®) VIN-Vout

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

12.3 12.3
12.2 12.2
//
M eranames—!

Vour 1210 TG V=5V Vour 121 e
v) 12.04 : (v) 12.0 = " r
11.9 5 1.9 ]

11.8 Vin=4V N 1gmA _[s0mA
17 0 L1 1.7 [ |

001 .01 .1 1 10 100 1000 ‘0 1 2 3 4 5
lout (mA) Vin (V)
5.4 RCH855 (L=47 xH), DINS4, Ta=25°C
(a) lout-Vour (b) ViN-Vout
23 lout =1, 5, 10, 20, 50 mA
12.3 ‘ . 2C)lmA
12.2 ‘ T 12.2 S [T0mA
VOUT 121 "-' IN= VOUT 121 r
(V) 12.0 = V) 12.0 oA ——
11.9 11.9 M7 A
11.8 l Vine 4V { 11.8 <
1.7 e il 1.7 | | [s0ma
001 .01 .1 1 10 100 1000 0 1 2 3 a4
loyt (MA) Vin (V)
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

[II] S-8436 Series

1. 8-8436AF (Coyt =69 4F)
RCH654 (L=100 .H), D1NS4, 25C3279, Rb=300 o, Ta=25°C

(@) lout-Vour {b) Vin-Vour

16 _ 17 lout = 10, 30, 50, 80, 100 mA

| =L Vin=1.2V h
- \ .
1.5 RS " i
Vout il Vin=09V] Vour
vy 14 V) 1.4
- 1.3
1.3 "2
1.2 11 1
001 .01 A 1 10 100 0 1
lout (MA) Vin (V)

NOTE: Do not use the power MOS FET whose threshold voltage is 1.5 V or more.
2.8-8436BF (Coyt =69 4F)

2.1 CRCH654 (L=47 xH), D1INS4, 258C3279, Rb=3000, Ta=25°C

{a) louT-Vout (b) Vin-Vour
loutr = 10, 30, 50, 80, 100 mA
32T 33 P y
M 3.2
3.1 V'N[-ZV 31 10mA
Vout 5 o [ 7 a v(<\)/L)” .
. ; 3.0 S
()] | Vin=1.5V 29 100 mA
2.9 '
2.8
2.8 2.7
001 .01 A 1 10 100 0 1 2
lout (MA) Vin (V)
2.2. RCH654 (L=100 xH), DINS4, 2SC3279, Rb=300 q, Ta=25°C
(a) lout-Vour (b) ViN-VouT
33 lOUT= 10, 30, 50, 80, 100 mA
i |
| N —
. 10 mA
Vout . % e Vour
V) 3.0 = i jj' = V) 3.0
tViN=1.
2.9 m] 29 | J]100mA
2.8
25 I [
: 2.7
2001 .01 A 1 10 100 0 1 2 3 4
loyT (MA) Vin (V)

2.3 RCH654 (L=270 4H), DINS4, 28C3279, Rb=300 0, Ta=25°C

(@) lout-Vour (b) ViN-Vout
a3 lout = 10, 30, 50, 80, 100 mA
3.2 I T ]
AL 3.2
3.1 Vin=2V
Vour ~ At Vour 3.1 10 mA
I T J —Z
(V) 30 = i / " i (V) 30 ﬁw
Vin=1.5V 2.9
2.9 ] [[100ma
2.8 1l 2.7
001 .01 A 1 10 100 0 1 2 3 4
lout (MA) Vin(V)
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

2.4 RCH654 (L=47 »H), DINS4, 2SK1112*, Ta=25°C

(@) lout-Vour (b) Vin-VouTt
lout = 10, 30, 50, 80, 100 mA
3.2 3.3
3.1 Vin=2V zf
v AR A ] Vour

v 30 ae V) 30

2.9
2.9

2.8

2.8 2.7

001 .01 A 1 10 100 0 1 2 3 4
lout (MA) Vin (V)

2.5 RCH654 (L=100 »H), DINS4, 28K1112* Ta=25°C

(@) lout-Vour (b) Vin-Vout
3.2 33 loyt = 1-0, 30, 50, 80, 100 mA
3.2
3.1 Vin=2V 31
Vour 7 a Vour ~
vy 3.0 v) 30
29 29
2.8
2.8 2.7
.001 .01 A 1 10 100 0 1 2 3 4
lout (MA) Vin (V)
2.6 RCH654 (L=270 xH), DINS4, 2SK1112*, Ta=25°C
(@) lout-Vout (b) Vin-Vout
3.2 m‘[ 33 loytr=10, 30, 50, 80, 100 mA
3.2
3.1 VIN =2V v 3.1 //
V " ouT )
o 3.0 anil v v 30 =
29 29
2.8
2.8 2.7
.001 .01 A 1 10 100 0 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.

3. 8-8436CF (Coyt =69 F)
3.1 RCH654 (L=47 .H), DINS4, 25C3279, Rb=300 0, Ta=25°C

(@) lout-Vour (b) Vin-Vour
5.2 lour = 10, 30, 50, 80, 100 mA
: | 5.3
1111 I
5.1 ViN=3V 5.2
Vout L~ ] 1 Vour > 10 mA
(v) 50 = Si 2 (v} 5.0 |
Vin=2V 4
4.3 A I 4.9 I 100 mA
i |
4.8 4.7
.001 .01 1 1 10 100 0 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), D1NS4, 25C3279, Rb=300 0, Ta=25°C

(a) lout-Vout (b) Vin-Vour
l =1 f) f) 3 3
5.2 53 out =10, 30, 50, 80, 100 mA
5.2
5.1 WVin=3V iy
Vour Vour 7 10 mA
v) 30 it {v) s.0
4.9 m Vin=2V :: J / 100 mA
48 Hﬂ [HI 1 e [/ ]
- .001 .01 1 1 10 100 0 1 2 3 4 5

lout (MA)

3.3 RCH654 (L=270 »H), DINS4, 25C3279, Rb=300 q, Ta=25°C

Vin (V)

(@) lout-Vour (b) Vin-Vout
lout = 10, 30, 50, 80, 100 mA
5.2 53 ouT
> Vin=3V zf
- |N= V .
V(c\’})” 5.0 L W 5.0 P
= ‘ 10 mA r
7 49
49 LVin=2V ] [ 1 //100ma
_H_Hm 11 4.8 /
is N P [ 1] |
001 .01 .1 1 10 100 0 1 2 3 4 5
lout (MA) Vin (V)

3.4 RCH654 (L=47 4H), DINS4, 2SK1112*, Ta=25°C

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

e

(a) lout-Vour (b) Vin-Vout
5.2 ” m] 5.3
i 5.2
5.1 B V|N =3V
e s 5.1
Vour ] Vour
(v) 3.0 [ = a (V) 5.0
Vin=2V 4.9
49 'N
4.8
48 1 07
.001 .01 N 1 10 100 0
lout (MA)

3.5 RCH654 (L=100 xH), D1NS4, 28K1112* Ta=25°C

Vin (V)

(a) lout-Vour (b) ViN-Vout
. iout = 10, 30, 50, 80, 100 mA
5.2 il . 5.3 ouT
il 5.2
5.1
| lvin=3V il 5.1 /
Vour Vour 10 mA
(v) 5.0 (v) 5.0
a.
4.9 | Vin=2V 3 I 100 mA
4.8 ;
4. LI 47 [/ |
001 .01 A 1 10 100 0 1 2 3 4 5
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

25K1112.
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STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

3.6 RCH654 (L=270 xH), DINS4, 28K1112*, Ta=25°C

(@) lout-Vour (b) Vin-Vour
52 53 lour=10, 30, 50, 80, 100 mA
5 1 5.2
Vout _'VINr'I?V Vour 5.1
V) 5.0 L (V) 5.0
V) = i = 9 10 mA
4.9 LVin = 2lvl.. 4'8 [ 100 mA
s i | 47 [ 1]
001 .01 A 1 10 100 0 1 2 3 4 5
loyt (MA) Vin (V)

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

25K1112.

4, S-8436DF (Coyt =69 4F)
4.1 RCH654 (L=47 »H), DINS4, 2SC3279, Rb=300 a0, Ta=25°C

(@) lout-Vout

3.8

3.7

Vour
3.6

)]

3.5

3.4

.001

.01

A
lout (MA)

(b) Vin-Vour
| =10, 30, 50, 80, 1 A
3.9 ouT 00m
3.8
10 mA
VouTt 37 ﬁ
(V) 3.6 s
2 {] 100 mA
34 [
3.3 I
0 1 2 3 4
Vin (V)

4.2 RCH654 (L=100 .H), D1INS4, 25C3279, Rb=300 0, Ta=25°C

() lout-Vour (b} Vin-Vour
3.9 lour=10, 30, 50, 80, 100 mA
38 [T re
3.7 V|N=2V )
) 3.7 10 mA .
Vour i o V<\>/UT 36
V) 36 v V) s i
35 | 3.4 H Il
3.4 33
001 .01 A 1 10 100 0 1 2 3 4
louT (MA) Vin (V)
4.3 RCH654 (L=270 .H), DINS4, 28C3279, Rb=300 0, Ta=25°C
(@) lout-Vout (b} Vin-Vour
- lout = 10, 30, 50, 80, 100 mA
87T M i
3.7 I Vin=2V .
Vour Vour 37 10 mA
(V) 3.6 TR (V) 36 =
- X 3.5
35 m i I § 100 ma
3.4 3.3 ”
.001 .01 1 1 10 100 0 1 2 3 4
lout (MA) Vin (V)




STEP-UP SWITCHING REGULATORS

S$-8435/8436 Series

4.4 RCHB54 (L=47 .H), DINS4, 28K1112*, Ta=25°C

(@) lout-Vour

3.8

T T T

3.7

Vin=2V

\
ouTt 36

1)

]

V)

35

34

.001

(@) lout-Vour

.01

A 1

10

lout (MA)
4.5 RCH654 (L=100 .H), DINS4, 25K1112*, Ta=25°C

3.8

3.7

ViN=2V

Vv
ouTt 36

v)

35

3.4

.001

(a) lout-Vour

.01

A 1

10

lout (MA)
4.6 RCH654 (L=270 .H), DINS4, 2SK1112*, Ta=25°C

38

3.7

Vour

~ Il

-

100

100

(v) 36

/
7
=

35

34
.001

25K1112.

.01

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

(@) lout-Vour

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

100

12.3 l ”I
12.2 | Vin=5V
v 12.1 it [~
V) 12.0 Pt
‘| 18 Uy
1.7 1l
001 .01 A 1 10 100 1000
lout (MA)

38

(b) Vin-Vout
39 loyr=10, 30, 50, 80, 100 mA
38
3.7 A
Vour e
v) 3.6
3.5
3.4
33
0 1 2 3 4

(b) VIN-Vout

Vin (V)

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

39

3.8

Vour 3.7

PES

36
3.5

V)

34

33

0

{b) Vin-Vour

Vin (V)

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

39

3.8

3.7
3.6

Vour

v)
3.5

34

f

3.3
0

12.7

1 2 3 4
Vin (V)

12.5

Voutr 12.3

Vin=

V)

o
<

: 7

121

I

it

11.9

iy =8V 3

[ "t 141]

1.7
.001

.01

1 1 10 100
lout (MA)

1000



STEP-UP SWITCHING REGULATORS

S-8435/8436 Series

(b) VIN-VourT
lout =1, 5, 10, 20, 50 mA
12.3 I l I
12.200A 5mA 10mA|20mA
v 12.1 = H—F" —
W' 12.01
1.9 }
~~50mA
1.8 |
11.7

t 2 3 4 5 6 7 8
Vin (V)

5.2 RCH654 (L=270 xH), D1NS4, 25C3279, Rb=5kQ, Ta=25°C

(@) lout-Vour
123 T T 127
12.2 FViN=5V 12.5
Vourt 12.1 - te Vour 12.3 { NVin=9V
V) 12.0 V) - = 3
119 12.1 % N
11.8 Vin=4V7] 1.9 V|N=8Vﬁ
1.7 Iul ””ull_ 117 |
001 .01 .1 1 10 100 1000 001 .01 .1 1 10 100 1000-
lout (MA) lout (MA)
(b} Vin-Vour
lout =1, 5, 10, 20, 50 mA
12.3 ouT L
12.2
imA | 5mA [1omA]20mA
Vour 121 : . <
(v) 120 a7z aprety
11.9 P
11.8 m
11.7 |
1 2 3 4 5 6 7
Vin (V)
5.3 RCHB855 (L=100 .H), D1INS4, 25C3279, Rb=2k0, Ta=25°C
(a) lout-Vout (b) ViN-Vourt
IOUT = 1, 5, 10, 20, 50 mA
12.3 ” 12.3
12.2 Y 12.2
IN= 10mA{-20mA
Vour %1 I Ayl vour 1! 5mA o
(V) 120 n- 2 (V) 12.0 ]
11.9 L1 11.9 f
’ e MELY [ s0ma
11.8 iN=4V L 11.8 -
"7 I Coom | 17 [ [ 1
001 .01 1 1 10 100 1000 0 1 2 3 4 5
lout (MA) Vin (V)

39



STEP-UP SWITCHING REGULATORS
S-8435/8436 Series

5.4 RCHB855 (L=47 xH), DINS4, 28C3279, Rb=750 0, Ta=25°C

(a) lout-Vour

12.3 12.60
12.2
na. V=5V 12.40
12.1 IN R
Vour i L Vour $ ok == TViN=9V
v) 120 (v) 12.20
1.
:12 Vin=4V 12.00 a H
== : | 11.80 Vin=8V
1.7 s Lt
001 .01 .1 1 10 100 1000 001 .01 1 1 10 100 1000
lout (MA) lout (MA)
{b) Vin-VouT
lour =1, 5, 10, 20, 50 mA
12.3 ouT
12.2
12.1
Vour 5mA| 10mA | 20mA

12.0 N
V) N

:::2 oA | ] [soma

1.7 IR
0 1 2 3 4
Vin (V)

5.5 RCH654 (L =470 »H), DINS4, 2SK1112, Ta=25°C

(@) lout-Vour

12.3 "" 12.7 T w
12.2 12,5
12.1 Hviy=5V v
Vout ouT 123 ViN=9V ]
V) 12.057 et V) eV
11.9 121 ] : I
11.8 L Vin=4V 11.9 Doy
W I Lo i
11.7 11.7 1 i |
001 .01 .1 1 10 100 1000 001 017 1 1 10 100 1000
lout (MA) lout (MA)
(b) Vin-Vour
- lour =1, 5, 10, 20, 50 mA
12.3 ouT
12.2
Vour 120 —— TomA 20mA
v) 120 = 3553%SE§E
11.9 7
118 1MA [ somA
11.7 I I
1 2 3 4 5 6 7 8
Vin (V)

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

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

(@) lout-Vout

12.3 12.7
122 ml 12.5
12.1 . le = 5 Vv
Vourt 1 Vour 12.3 ]
V) 120 = v) VP Vin =9 V
11.9 “ 12.1 a
11.8 HVin=4V 1T
it 1T 1 Viy=8V
11.7 11.7 (ot ri
.001 .01 A 1 10 100 1000 001 .01 1 9 10 100 1000
lout (MA) loyt (MA)
(b) Vin-Vout
loyr =1, 5, 10, 20, 50 mA
12.3
12.2
Vour 12.1 SmA| 10mA
(v) 120 £
1mA
11.9 +
4 20mA 50mA
11.8 :
11.7 | l

1 2 3 4 5 6 7
Vin (V)

5.7 RCH654 (L=100 »H), D1NS4, 25K1112*, Ta=25°C

(a) lout-Vour (b) ViN-VouT
12.3 123 lour =1, 5, 10, 20, 50 mA
122 ; 12.2

vour 2! P Vin ‘/SV Vour TS

(v) 120 ” 1 (v) 120
1.9 -+ 11.9 —
11.8 Vin=4V i 118 20mA 50mA
L LT e

001 .01 .1 1 10 100 1000 1 2 3 4 <
lout (MA) Vin (V)

5.8 RCHB855 (L =47 4H), DINS4, 28K1112*, Ta=25°C .

(@) lout-Yout (b) ViN-Vour

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

-12.3 ' 12.3
122 T T 122
ViN=5V
12.1 v 12.1
Vour LA L Vour 1mA

(v) 120 (v 120

11.9 1.9 — .

i [50mA
11.8 Vin=4V 11.8

117 | 17 [ |

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
28K1112.
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