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'PWM STEP-UP SWITCHING REGULATOR i
WITH VOLTAGE DETECTORS S-8310/8311 Series

The 8310/8311 Series includes a CMOS PWM step-up switching
regulator that consists of a reference voltage source, a CR oscillation
circuit, a power MOS FET and two voltage detectors. Output voltage
is fixed internally and a shutdown function is available. Current
consumption is drastically reduced because of the CMOS
configuration. The 8310/8311 Series offers low voltage operation.
The S-8310 Series easily forms a step-up switching regulator by
attaching only a coil, a diode and capacitors externally. The S-8311
Series has a function of input voltage clamp. Both series are suitable
for use as power sources for portable devices.

M Features B Applications

Low voltage operation: 0.9 V min. + Power supplies for portable equipment such as
Low current consumption: 23 zA typ. (S-8310AFE, ISS) pagers, handy calculators, and remote
High-precision output voltage: i2.4% controliers
Shutdown function + Constant voltage power supplies for cameras,

- Two voltage detectors video equipment, and communications
Internal switching current limit circuit equipment

- Adjustable voltage clamp circuit (S-8311) + Power supply for microcomputers

SOP-8, SSOP-16 package

B Block Diagram

(1) S-8310 Series (2) S-8311 Series
. Your
Your P
O
vor* VD1out
VDlour VD2our

L
>
vD2out Vease |
l—<' ; ’—_,_iSENV,N
>
>
3
o | SENGND
|

* The two voltage detectors have Nch open-drain. SD2 Vss
* P means a power line.

Figure1  Block Diagram
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

B Selection Guide

1. Name of the Product

S-831 XXFX -T2
L Tape Specification
E: 8-pinSOP
S: 16-pin SSOP

Abbreviation

Function 0: Without a voltage clamp circuit
1: With a voltage clamp circuit

2. List of the Product

. tecti
Item Output Voltage (V) Detection Voltage Detection Voltage

Name VD1 (V) VD2 (V)
S-8310AFE 3.00 2.20 0.90
S-8310BFE 2.50 2.20 0.80
S-8310CFE 3.00 2.20 1.10
S-8310DFE 2.70 2.20 1.00
S-8311AFS 2.00 1.90 0.95
Note 1: Voltage values shown above are typical.

Note 2: For other values, contact SlI's or SIU’s IC Sales Dept.
B Pin Assignment

8-pin SOP 16-pin SSOP
Top view Top view
al
]
]
]
[
1
]
B
Figure 2
Pinname | S-8310 | S-8311 Functions
CONT 8 16 External inductor connection terminal
Vss 1 1 GND terminal
SD1 2 3 Shutdown terminal for Step-up
“H": Operation
“L": Step-up stop
Vip 6 13 Feedback voltage terminal for step-up
Vout 7 14 Positive power terminal for voltage detectors, step-up and clamp
circuit
VD"OUT 5 9 Output terminal for VD1
SENSE 3 6 Sensing terminal for Voltage Detector 2 (VD2)
VD2out 4 7 Output terminal for VD2
Vin - 12 Sensing terminal for clamp circuit
Vease = 10 External transistor connection terminal
SENVy - 11 Sensing terminal for primary battery
SD2 - 4 shutdown terminal for voltage clamp
“H": Clamp operation
"L": Stop
SENGND - 5 External resistors connection terminal

Note: IntheS-8311 Series, pin Nos. 2, 8, and 15 are NC.

2 Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

N Absolute

Maximum Ratings

(Unless otherwise specified Ta = 25°C)
Parameter Symbol Ratings Unit
Input voltage SE;iT‘:ESECSgJ 6\,/% ',\S/?T‘;S,EVFB Vss-0.310 10 v
Sgﬁp:;;‘\’l';azge of VD1our, VD20ut Vss - 0.310 10 v
Supply voltage VN Vgs-0.3t0 10 \
Power dissipation Pp 300 mw
Operating temperature Topr -40to +85 °C
Storage temperature Tstg -40to + 125 °C
M Electrical Characteristics
1. S-8310AFE
(Unless otherwise specified Ta = 25°C)
Parameter Symbol Conditions Min. Typ. | Max. | Unit. | Test
Current consumption 55 Vour=2.85V, E_[_)j =Vour - 23 35 LA 1
IST Vour=2.85V,SD1=GND — 2.1 4
Output voltage Vour Vin= 1.5V, lgyr=10mA 2.928 3 3.072
Start-up voltage Vst RL=Vout/1mA, V|yvoltage — — 0.9 \
Retention voltage Vhid RL=Vour/1mA, Vyvoltage 0.7 — —
Line regulation AVourVpd | VIN=1.5~2.0V, loyr=10mA — 20 mv 2
Load regulation AVourllogr) | Vin= 1.5V, loyt = 10A~15mA — 25
Output voltage AVoyur /OTa | Ta=-40t0 + 85°C — +0.31| £1.31 | mVv/C
temperature coefficient
Oscillating frequency fosc Vout=3V, FB=GND 40 50 60 KHz
Maximum duty ratio maxduty  |vyer=3V, FB=GND 65 75 85 %
Shutdown terminal input Vs Operation 2.1 — 8 3
voltage Ve Shut down Ve03v | — | 075 v
Leakage current Hek CONT =8V, SD1=GND — — 1.0 pA 4
Switch current lsw CONT=0.5V 120 170 —_ mA —
VD1 Detection voltage -VDET1 2.147 2.2 2.253 Vv
Hysteresis width of VD1 hys1 3 4.5 6 % 5
VD1 Detection voltage A-vDET1 [Ta=-40to +85°C —_ $0.23| £0.96 | mV/°C
temperature coefficient IATa
VD1 Output current (Nch) 1SINK1 Voyr = 1.3V, VD1gyr=0.5V 900 — —_ A
Operating voltage of VD1 vdd1 SD1=GND 0.7 — 8 y
VD2 Detection voltage -VDET2 Vour =3V 0.878 | 0.900 | 0.922
Hysteresis width of VD2 hys2 Vout=3V 2 10 % 7
VD2 Detection voltage A-VDET2 | Ta=-40to +85°C - +0.09 | £0.39 | mvV/C
temperature coefficient /ATa
VD2 Output current ISINK2 Vour= 1.3V, VD2oyr=0.5V 900 —_ —_ LA 8
{Nch) SENSE =GND
Operating voltage of VD2 vdd2 5D1=GND 1.3 — 8 v 7

Coil:
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

2. S-8310BFE
(Unless otherwise specified Ta = 25°C)
Parameter Symbol Conditions Min. Typ. | Max. | Unit. | Test
Current consumption 53 Vour=2375V, Ef_)_l,-_' Vour — 20 30 LA 1
15T Vout =2.375V,SD1=GND — 2.1 4
Output voltage Vout Vin=1.5V, loyt= 10mA 2.440 2.5 2.560
Start-up voltage Vst RL=Vout/tmA, Viyvoltage —_ — 0.9 \"
Retention voltage Vhid Ry = Vout/1mA, Viy voltage 0.7 — —
Line regulation AVourlV) | Vin=1.5~2.0V, loyy=10mA — 2 18 Sy 2
Load regulation AVourlioun) | ViN= 1.5V lour = 104A~15mA |  — 2 23
Output voltage AVoyy /ATa | Ta=-40to + 85°C — +0.26 | £1.09 | mV/°C
temperature coefficient
Oscillating frequency fosc Voutr=2.5V, FB=GND 40 50 60 KHz
Maximum duty ratio maxduty Vour=2.5V, FB=GND 65 75 85 %
Shutdown terminal input Ve Operation 1.8 - 8 3
voltage Ve, Shut down V03V | — 0.7 v
Leakage current ek CONT =8V, SD1=GND —_ — 1.0 A 4
Switch current lsw CONT =0.5V 97 140 —_ mA —
VD1 Detection voltage -VDET1 2.147 2.2 | 2253 \
Hysteresis width of VD1 hys1 3 45 6 % 5
VD1 Detection voltage A-VDET1 [Ta=-40to +85°C - £0.23| £0.96 | mVv/°C
temperature coefficient /ATa
VD1 Output current (Nch) 1SINK1 Vour = 1.3V, VD1gyr=0.5V 900 — — pA 6
Operating voltage of VD1 vdd1 SD1=GND 0.7 — 8 v 5
VD2 Detection voltage -VDET2 Vout=2.5V 0.780 | 0.800 | 0.820
Hysteresis width of VD2 hys2 Vour=2.5V 2 — 10 % 7
VD2 Detection voltage A-VvDET2 | Ta=-40to +85°C —_ +0.08| £0.35 | mV/C
temperature coefficient /ATa
VD2 Output current ISINK2 Vout= 1.3V, VD2oyr=0.5V 900 — — uA 8
(Nch) SENSE = GND
Operating voltage of VD2 vdd2 SD1=GND 1.3 — 8 \ 7

Coil:  CD54 (220 xH) by Sumida Electric Co., Ltd.
Diode: MA729 by Matsushita Electronic Components Co., Ltd., Cin=Coyr= 104F Tantalum

4 Seiko Instruments Inc.
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6248259/S-8310AFE-T2.html

PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

- 3. S-8310CFE
(Unless otherwise specified Ta = 25°C)
Parameter Symbol Conditions Min. Typ. | Max. | Unit. | Test
Current consumption ad Vour =285V, E =Vour — 2 33 ZA 1
IsT Vour=2.85V,5D1=GND — 2.1 4
Output voltage Vour Vin= 1.5V, loyr=10mA 2.928 3 3.072
Start-up voltage Vst RL=Vout/1ImA, V|yvoltage —_ — 0.9 Vv
Retention voltage Vhid R_=Voyr/imA, V|\voltage 0.7 — —
Line regulation AVourVi) | Vin=1.5~2.0V, loyr= 10mA —_ 2 20 iy 2
Load regulation AVourlioun) | Vin= 1.5V, loyt = 10LA~15mA —_— 2 25
Output voltage AVoyr /ATa | Ta=-40to + 85°C - +031] £1.31 | mV/°C
temperature coefficient
Oscillating frequency fosc Vour =3V, FB=GND 40 50 60 KHz
Maximum duty ratio maxduty |4 ,r=3V, FB=GND 65 75 85 %
Shutdown terminal input Ven Operation 2.1 — 8 3
voltage Vo, Shut down Ves-0.3V — 0.75 v
Leakage current ek CONT =8V, SD1=GND _ — 1.0 PA 4
Switch current fsw CONT = 0.5V 120 170 — mA | —
VD1 Detection voltage -VDET1 ) 2.147 2.2 | 2.253 \Y
Hysteresis width of VD1 hys1 3 4.5 6 % 5
VD1 Detection voltage A-VDET1 | Ta=-40to+85°C —_ +0.23| £0.96 | mV/°C
temperature coefficient IATa
VD1 Output current (Nch) ISINK1 Vour=1.3V, VD1gyr=0.5V 900 - —_ pA
Operating voltage of VD1 Vdd1 SD1=GND 0.7 — 8 v
VD2 Detection voltage -VDET2 Vour=3V 1.073 | 1.100 | 1.127
Hysteresis width of VD2 hys2 Voutr=3V 2 — 10 % 7
VD2 Detection voltage A-VvDET2 | Ta=-40to0 +85°C — +0.11} £0.48 | mV/°C
temperature coefficient IATa
VD2 Output current ISINK2 Vour = 1.3V, VD2oyr=0.5V 900 — — LA 8
(Nch) SENSE=GND
Operating voltage of VD2 vdd2 SD1=GND 1.3 — 8 v 7
Coil:  CD54 (220 xH) by Sumida Electric Co., Ltd.
Diode: MA729 by Matsushita Electronic Components Co., Ltd., Cin=Coyr= 104F Tantalum
Seiko Instruments Inc. 5
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

4. 5-8310DFE
(Unless otherwise specified Ta = 25°C)
Parameter Symbol Conditions Min. Typ. | Max. | Unit. | Test
Current consumption 55 Vour=2363V, SE: Vour — 2 32 LA 1
IsT Vour =2.565V,SD1=GND - 2.1 4
Output voltage Vour Vin= 1.5V, loyr=10mA 2.635 2.7 | 2.765
Start-up voltage Vst RL=Vout/1mA, V|yvoltage — -— 0.9 \Y
Retention voltage " vhid RL=Vout/1mA, V)yvoltage 0.7 — —
Line regulation AVourtVie | VIN=1.5~2.0V, loyT=10mA — 2 19 .y 2
Load regulation AVourlloyr) | Vin= 1.5V, loyt = 100A~15mA — 2 24
Output voltage ADVeoyr IOTa | Ta=-40to + 85°C — +0.28| £1.17 | mV/°C
temperature coefficient
Oscillating frequency fosc Vour =3V, FB=GND 40 50 60 KHz
Maximum duty ratio maxduty | Voyr=3V, FB=GND 65 75 85 %
Shutdown terminal input Vy Operation 2.0 — 8 3
voltage Ve Shut down V03V | — 0.7 v
Leakage current ek CONT =8V, 5D1=GND — —_ 1.0 pA | 4
Switch current lsw CONT=0.5V 106 152 — mA —_
VD1 Detection voltage -VDET1 2.147 2.2 2.253 Vv
Hysteresis width of VD1 hys1 3 4.5 6 % 5
VD1 Detection voltage A-VDET1 [ Ta=-40to +85°C — +0.23| £0.96 | mV/°C
temperature coefficient IATa
VD1 Output current (Nch) ISINK1 Vour = 1.3V, VD1gyr=0.5V 900 — — pA
Operating voltage of VD1 vdd1 SD1=GND 0.7 — 8 v
VD2 Detection voltage -VDET2 Vour=2.7V 0.976 | 1.000 | 1.024 :
Hysteresis width of VD2 hys2 Vour=2.7V 2 —_ 10 % 7
VD2 Detection voltage A-vDET2 | Ta=-401to0 +85°C — +0.10 | £0.44 | mV/°C
temperature coefficient 18Ta
VD2 Output current 1SINK2 Vour= 1.3V, VD2pyr=0.5V 900 — — pA 8
(Nch) SENSE = GND
Operating voltage of VD2 vdd2 5D1=GND 1.3 — 8 v 7

Coil:  CD54 (220 xH) by Sumida Electric Co., Ltd.
Diode: MA729 by Matsushita Electronic Components Co., Ltd., Cin= Coyr = 104F Tantalum

6 Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

- 5. S-8311AFS
(Unless otherwise Ta=25°C)
Parameter Symbol Conditions Min. Typ. | Max. | Unit. | Test
1SS Voyr= 1.9V — 16 25
SD1 = Vourt, SD2=GND
Current consumption ssc Vour=19V - 60 85 A 1
SD1=Vouyrt, SD2=Vour
IST Vour= 1.9V — 2.1 4
SD1=GND, 5D2=GND
Output voltage Vour Vin= 1.5V, loyr=10mA 1.952 | 2.000 | 2.048
Start-up voltage Vst R =Vout/1ImA, V|yvoltage —_ — 0.9 Y
Retention voltage Vhid Ry =Vout/1mA, Viyvoltage 0.7 — —
Line regulation AVourViy) | ViN=1.5~2.0V, loyr=10mA — 2 15 iy )
Load regulation AVourlogn | Vin = 1.5V, loyr = 10A~15mA —_ 2 20
Output voltage AVoyr IATa | Ta=-40~ +85°C —_ +0.21{ £0.87 | mvrC
temperature coefficient
Oscillating frequency fosc Vour=2V, FB=GND 40 50 60 KHz
Maximum duty ratio maxduty | Voyr=2V, FB=GND 65 75 85 %
Shutdown terminal input Vi Operation 1.5 — 8 3
voltage Ve, Shut down Vee03V | — | 055 v
Leakage current ek CONT =8V, SD1=GND — — 1.0 LA 4
Switch current low CONT=0.5V 75 115 — mA —
VD1 Detection voltage VDET1  |SD1=GND 1740 | 1.787 | 1.831 | v
Hysteresis width of VD1 hys1 SDT=GND 3 45 6 % s
VD1 Detection voltage A-VDET1 | Ta=-40~ +85°C — +0.18| £0.78 | mV/°C
temperature coefficient IATa
VD1 Output current (Nch) ISINK1 Vout = 1.3V, VD1gyr=0.5V 900 —_ — pA
Operating voltage of VD1 vdd1 SD1=GND 0.7 —_ 8 v
VD2 Detection voltage -VDET2 SD1=GND 0.927 | 0.950 | 0.973
Hysteresis width of VD2 hys2 SD1=GND 2 — 10 % ;
VD2 Detection voltage A-VDET2 | Ta=-40~ +85°C - £0.10| £0.41 | mV/°C
temperature coefficient IATa
VD2 Output current ISINK2 Vour= 1.3V, VD2oy7=0.5V 900 _ —_ pA 8
(Nch) VSENSE = GND
Operating voltage of VD2 vdd2 SD1=GND 1.3 — 8 7
Clamp reference voltage Vaeer  |VIN=15V 0731 [0778 | 0825 | Vv [ 9
$D1=Vour, SD2=Vour
Coil:  CD54 (220 xH) by Sumida Electric Co., Ltd.
Diode: MA729 by Matsushita Electronic Components Co., Ltd., Cin=Coyr = 104F Tantalum
Seiko Instruments Inc. 7
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S-8310/8311 Series

M Test Circuits
1.

2R
I
out CONT Vis  VouT
|
== Vour + |Cout < LlouT our
SENV)y 3
Ves T 10 R
Vst: Viywhen 90% of Voyr are output at the rising of V.
Turn ON SW1 at the IST test. Vhid: V;ywhen 90% of Vot are output at the falling of V.
3 4,
__ Vour 32000 ___ Vour
SD1 CONT SD1 CONT
Vss Vs Oscilloscope v Vs
S $ Vps
Vs T
5 6.
Vour 100KQ Vour
—,é VDiour - VD1our—®1
Vss Vss T VDlour
7 8.
Vour %t 100K Vour
SENSE SENSE
= VD2our - VD2our
ré! v Vour v
- s s VD2
7Ivsense ﬁb TVSENSE T out
9.
| Vour Vin
Vour
= SENV|n ! v
2500Q INE_
Veg Ves  VBASE T
Vgase VSENIN
Vinrer ¢ Vsenin When Vgase output changes.
Figure 3
8 Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

M Operation
1. Step-Up Regulator

The step-up regulator consists of a power MOS EFT, a CR oscillation circuit and an error ampilifier.

M1 is turned ON or OFF by the CR oscillation circuit. When M1 is turned ON (ton), the energy is stored in the inductor (L);
when M1 is turned OFF (o), the stored energy is supplied via the diode to the capacitor (Coyt) of Vour (see Figure 4).
The VouT output voltage can be selected between 1.8V and 3.6V by 0.1V step.

SD1 pin: Stops or starts step-up operation. M1 is turned OFF.
When turning SD1 pin low, all of internal circuits stop their operation. This allows the current consumption to be

reduced drastically. DO NOT use the SD1 terminal in floating state because of no internal pulling-up and -down.

Shut-down pin CR oscillation circuit Output voltage
"H" Operation Fixed
L Stop = VIN*

* Voltage obtained by extracting the voltage drop due to DC resistance of the inductor, and the diode forward voltage from
VIN

The following are basic equations [(1) through (7)] of the step-up switching regulator (see Figure 4).
Current I flowing into L is zero the moment M1 is turned ON:

VASVS it i i i e e (1)
(Vs: Non-saturated voltage of M1)

The change in I over time:

dl, _ Vi _ ViN—Vs @
* L TR R ERER LR PRERTRRERRERERLE

Integration of the above equation (ip):

I, flows when M1 is turned ON ( tgn). The time is determined by the oscillation frequency of the OSC.
The peak current (lpk) after M1 is turned ON (ton):

IPK=(VI—NIT—YS) TEON he e s 4)

The energy stored in L is represented with £L (Ipk)%.

When M1 is turned OFF (torg), the energy stored in L is transmitted through a diode to the output capacitor. Then reverse
voltage (Vi) is output.

Vs (VouT+Vp) “VINL e e (5)
(Vp : Diode forward voltage)

The voltage at CONT pin rises only by the voltage corresponding to Voyt + Vp.

When M1 is turned OFF (torg), the current flowing through the diode into Vouyt changes as follows:

dl, - Vo - Vout+ Vp—Vin ®)
= Jﬂ;—L ...........................
Seiko Instruments Inc. 9
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

Integration of the above equation is as follows:

Ip=Ipk— (m%%ﬂ)t ....................... .. (M

When M1 is turned ON (ton), the energy is stored in L and is not transmitted to Voyt. When receiving output current {loyt)
from Vout, the energy of the capacitor (Court) is consumed. As a result, the pin voltage of Coyr is reduced, and goes to the
lowest level after M1 is turned ON (tgn). When M1 is turned OFF, the energy stored in L is transmitted through the diode to
Cour, and the voltage of Coyt riseg drastically. Voyr is a time function that indicates the maximum value (ripple voltage Vp.p)
when the current flowing through the diode into Voyrt and load current (loyt) match.

Next, the ripple voltage is found out as follows:

louT vs ty (time) from when M1 is turned ON ( ton) to when Voyr reaches the maximum level:

_ Vour+Vp=V.
Iour=Ipx— ( LD IN R 8
. L
. t1= (px—Ioum m) ...................... 9)

When M1 is turned OFF (torg), IL =0 (when the energy of the inductor is completely consumed). Based on equation (7),

L toFF
R e P 10
(VOUT +Vp-Vin ) Ipk a0

When substituting equation (10) for equation (9),

I
t1=topp—( IOUT ) B 703 2 (11)
PK
Electric charge A Q1 which is charged in Coyr during t1:

AQy = J’;‘ILdt:'IPK'f‘oldt—w -_f'bltdt

When substituting equation (9) for equation (12):
_ 1 _ Iex+loyr
A Q,=Ipk— ‘2—(IpK— Ioum-t1= 2 S 2 B (13)

A rise in voltage (VP-P) due to AQf:

A
Vppe o _ _1 -(IPK“QUT)- B (14)

~ Cour Cour 2

When taking into consideration lgyt to be consumed during t1:

AQy 1 (IPK+IOUT> Ioutts
Vp.p= . tl— ——— ... (15)
PP="Cour  Cour 2 Cour
When substituting equation (15) for equation (11):
. (Ipk—Iour)® t
Vpp= b OUT | 2OFE (16)

2Ipx Cour

L D
ViN o—/T T F 4 + +

"
D1 ]CONT ]st jf !Vour
S8310/11
0sc M1
3T
Figure 4
10 Seiko instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

- 2. Voltage Detectors (VD1, VD2)

The S-8310/8311 Series has two voltage detectors.

The power of the voltage detectors is supplied from Voyr . When Voyr is below the operating voltage Vdd1 and Vdd2, the
voltage detector does not function normally. The detectors function regardiess of SD1 or SD2.

Detector VD1 internally monitors the voltage of Voyrt. Detector VD2 can detect any voltage by connecting the SENSE
terminal (see Figure 5). The VD1 detection voltage can be selected between 1.5V and 3.2V by 0.1V step. The VD2
detection voltage can be selected between 0.8V and 2.0V by 0.1V step.

SENSE _Vour
l $8310/11

«@_1
Vref ==
'; 77

Figure S

w

. Voltage Clamp Circuit

The built-in voltage clamp circuit in the S-8311 Series prevents a drop in the battery voltage caused by large current and
internal resistance of the battery (clamp voltage), and controls the current flowing into a load. This prevents the step-up

switching regulator from stopping. This clamp voltage can be set to the following equation by using the resistance vlaues R1

and R2. As shown in the circuit of Figure 8, V|y does not drop below this clamp voltage. Always set R1+ R2 below 1 MQ.
Vclamp, however, cannot be set below 0.9 V.

1+R2
Velamp= _R_P;_ X VINREF

The power of the voltage clamp circuit (Amp1) is supplied from Voyt. According to the signal of §D2, M2 is turned ON, M3,
M4, and M5 are turned OFF, and Amp1 is turned OFF. The current does not flow into the circuit and its clamp operation
stops. The standard voltage to Amp1 is obtained by dividing Voyt voltage with resistors R3 and R4. DO NOT use the SD2

terminal in floating state because of no internal pulling- up and -down.

When using a motor as a load, connect in parallel a capacitor C|. of 10 xF or more to the load in order to ensure stable

operation.
Vout| 58311
=
Vin
M2
Tr1 ] )i
}l_VE&S_E 2 2R3
- Amp1
- . M3 P
Load [z ¢, |—4 VINREF
A
N 1
3 SENVin
%R2
SENGND
MS
L4 =
5 s
SD2
Figure 6
Seiko Instruments Inc. 11
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

Select a PNP transsistor among transistors having the following characteristics:

® hgr <100 or more (Ic =100 mA)
@ Vsat<0.15 V (ic=100 mA)

The 2SA1362GR or similar transistors are recommendable.

Figure 7 shows the characteristics of the M3 transistors’s sink current.

VouTr=1.8V ) Vour=3.6V
IBASE IBASE
(mA) (mA) —
10 10 - 40°C — 5
-40°C — \\ P VDS =05V
T fomeemmrt
55 ~[Vps=0.5V 1254
[ | 04— ) 100l A7 [ o
P - 40°C Il ,_(‘ > 4
: 2050 )V05=0.1 \ L ? Vps=0.1V
1 1 100,
0 0
650 VSEN (mV) 850 0.8 VSEN (V) 1.0
Figure 7

B External Part Selection Guidelines
1. Inductor

To minimize a loss due to inductor DC resistance, select an inductor with a resistance of less than 1 Q DC. Set the

inductance value from 47.H to 220 .H.

To stabilize the output voltage (Vour), it is necessary to supply the energy corresponding to the output current (lgyt) from the
inductor. The amount of charge required for loyt is louT X (ton *+torr). Because the inductor cannot supply the energy

except when M1 is turned OFF (togr), the charge is obtained by integrating equation (7) with 0 — torg, namely,

I'EZK- -torr. Thus,

-1P2—K- torFr=IouTX (CON+LOFF) - vevovrvvvriniiiiiiiiinens a7

o. ton+toFF Tout
oprJOUT

“Ipk =
When the duty ratio of the OSC is 75%, lpk=8loyt. Therefore, an Ipk current 8 times as higher than lpyrt flows into
transistor M1. The S-8310/11 Series, however, includes a switching circuit that controls the current flowing through CONT in
order to prevent the IC from being broken due to the excess current. The current limit value is internally set to approximately
320 mA.

When selecting an inductor with a large value of L, both lpk and lpgyt decrease. With the energy stored in the inductor is
equal to 1L - (Ipk)? evern if L becomes large, the energy still decreases because lpk is squared. As a result, step-up at low
voltage becomes difficult and the start-up voltage becomes high. However, with DC resistance loss in L and the M1 transistor

reduced by only the decrease in Ipk, inductance efficiency improves.

On the other hand, when selecting an inductor with a small value of L, both lpx and loyt increase. The start-up voltage

decreases. The inductance efficiency, however, worsens.

12 Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

- [ cAuUTION] An excess increase in lpk may decrease efficiency drastically due to magnetic saturation depending upon

a core material. Use a core material that ensures lsa > Ipk (lsat: Current causing magnetic saturation).

2. Diode
Use an external diode that can meet the following requirements:

e Low forward voltage . (VF<0.3V)

High switching speed (500 ns max.)

® Reverse voltage: Voyr *+ VF or more

Rated current: Ipk or more

3. Capacitors (Cin, Cout)

Mounting a capacitor at the input side (Cyn) can improve the efficiency, reduce the power impedance and stabilize the input
current. Select a value of Cjy according to the impedance of the power supply you use and set the value of the capacitor to
approximately 10 uF.

The capacitor mounted at the output side (Cout) is used for smoothing the ripple voltage. Select a capacitor with small ESR
(Electric Series Resistance) and large capacitance. Set the value of the capacitor to approximately 10 »F. We recommend
you use a tantalum electrolytic capacitor or an organic semiconductor capacitor which is superior in temperature and leakage
current characteristics.

Seiko Instruments Inc. 13
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

M Standard Circuit

If
+

7 > VD2

JVD2ouT

p3
|.——<j—_' > d )
S SENVIN

VIN

25A1362

4
SENGND
—— Y
SD2 lVSS
Vour
Figure 8

Note: To decrease the ripple voltage at Vout terminal, insert a n-type filter between Veg and Voyr. When Voyr voltage
approximates to detection voltage VD1, VD1 may be detected due to the ripple voltage. Be careful!!

_EIF ° ° AN °
z %
Ves
$8310/11 %‘y%

Figure9

M Precautions

® Mount external capacitors, a diode, and a coil nearest to the IC. Always set wiring resistance between the positive terminal of
the capacitor (which is connected to Voyt terminal) and Voyt terminal of the IC to less than 0.2 Q. Also, ensure the wiring

length of 2 cm or less. If impossible, set a 0.1 xF ceramic capacitor to Vout terminal as near as possible.
® Ripple voltage or spike noise may ordinally occur in switching regulators. Check it using an actually mounted model.

e Seiko Instruments Inc. is not responsible for any problems caused by circuits or other diagrams described herein whose

industrial properties, patents or other rights belong to third parties.

e Make sure a loss (especially at high temperatures) in the switching transistor does not exceed the package power dissipation.

600
a a: 16-pin SSOP
Power dissipation 400 b: 8-pin SOP
b P
(mW) 200
0

0 50 100 150
Amb. Temperature Ta (°C)

Figure 10 Package power dissipation (before mounting)

14 Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

M Physical Dimensions

8- Pin SOP (5-8310)

:85.2 (5.5 max% £0 4typ
HHHH 1
‘ 4‘_'4 6403 [[
HHHHBE_ ¥
1 4 <d 0.15 335
Y J
[ };.510.1 ‘1.7max.
|~ A0.0min.
127 0.4%0.1 Unit: mm
Figure 11
16 - pin SSOP (5-8311)
6.8 (7.1 max.)

ﬁHHHHHHﬁ_T ifmm

6.2+0.3

L
SHEBHEEE | <
<013 005
w 1.5+0.171.7 max.
—)l——-l(— —)-uq— kOmin.
0.8 0.36%0.1 Unit: mm
Figure 12
B Markings
1.58310
D D D D D 1to6 : Productname
1 2 3 4 s 7 : Assembly code N
8 : Year of assembly (last digit)
D D D D 9 : Month of assembly; Jan.=1, Feb.=2, Mar.=3, Apr.=4,
May =5, Jun.=6,Jul.=7, Aug. =8, Sept. =9, Oct. = X,
D D D Nov.= Y, Dec. =Z
N 10to 12: Lot No.
101 Figure 13
2. 58311

000000 = e

: Assembly code
8 : Year of assembly (last digit)
D D l:l D D D 9 . Month of assembly; Jan.=1, Feb.=2, Mar.=3, Apr.=4,
9 10 11 12 May=5,Jun.=6,Jul.=7, Aug.=8, Sept. =9, Oct. = X,
Nov.= Y, Dec. =2
10to 12: Lot No.
Figure 14

Seiko Instruments Inc. 15
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
$-8310/8311 Series

B Taping
1. Tape specifications (58310)

2.50+0.1

2001

> 232005 44554005 12»010-1?\1

/H\rb(/MH\H\H\A N A D
[/ %Y)YYY T[T YT, T}

4.0 +0.1(total 10 pitches : 40.0+0.2)

Y 1.75£0.1
J

r-] Y J ] I 7501
Pan Ve o o + 16.0£0.25
N/ N Ny N\
\ J D $2.0520.1
' - _ \
\H 10.5+0.1
o > 5° max.
3°max. 8301 X TX |
= ot o/ d ot
Type T2
0 00 O00OOGO OO
1-pin mar
—_— [P
Feed direction Unit: mm
Figure 15
2. Reel specifications
1 reel holds 2000 ICs.
o
1 2405
At |
Ly
- #330%2 —m— 16.4£2.0
R Unit: mm

Figure 16
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S-8310/8311 Series

B Taping

1. Tape specifications (58311)

4.0%0.1(total 10 pitches: 40.0+0.2)

2.10£0.1
1 204005
0.3+0.05
> * ‘,¢1.5520.05 8.0£0.1 \V A ¥ 1.75£0.1
H o/ A A Al A A CK Tes! '
. AP ahdhehdheh
| 55+0.05
I: ) PNRINEPN PR N 12,002
& J 37 ~
< : \ ) 1 L $2.0£0.05
LL7L 5550, (
3" max. 6.70 % 0. «\'*S.max'
/N — —
Type T2
O 0O 0O 0O 0 0 O0O0
Unit: mm '

2. Reel specifications

1 reel holds 2000 ICs.
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Feed direction

Figure 17

—- $150£1 [

I

1A

e —_————
933022 140+15

Unit: mm

Figure 18
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

B Characteristics (typical data)

1. Current consumption — Power voltage

30 l / 3 |
Ta=- ‘?o%‘/ Ta=100°C
s 20 Ta=25°C st 2 —
(xA) h 00°C (xA)
=1 °! T = - o,
o a , b Tan gt _Taz 40
0 0
1.0 2.0 3.0 4.0 1.0 2.0 3.0 4.0
Vout (V) Vout (V)

2. Oscillation frequency, maximum duty ratio — Temperature

90
60

(I(ok?c) i Maximum dut ®

Z) 50 aximu uty —
N (%)

\ 70
40

60

-50 0 50 100 -50 0 50 100
Ta(°Q) Ta(°C)

3. Shutdown terminal input voltage — Outputvoltage 4. CONT switching current - Output voltage

2.0 I Ve 300
Ta= -40°C
1 Ta= -40° — o
Ta=25°C °6~1a=25°C
VsH, st | SW /
) Ta=100°C L (mA) A / _—
1.0 100 4 //
- Ta=100°C
Ta= -40~100°C
0.5 ! 0
1.0 2.0 3.0 4.0 1.0 2.0 3.0 4.0
VOUT V) VOUT (V)

5. Operation start, retention voltage - Temperature

0.9 I 0.5

S-8311AFS

08 SN vhid %41 s g3i0arE

Vst - et
S-8310AFE J—
0.7 . -
‘\ 03 $-8311AFS
0.6 0.2
-50 0 50 100 ~50 0 50 100
Ta(°C) Ta (°C)

Use only parts which meet specified electrical characteristics.

18 Seiko Inistruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

_6. Ripple voltage - Output current

Ta=25(°C)

Vin=1.0V

e

e
7
e

=

1A

n

4 6
lout (MA)

2V

Ta=25(°C)
30 I 30 1
S-8310AFE S-8311AFS
25 25
20 = 20
Vr P s /‘/ Vr
(mv) 15 = (mv) 15
Vin= 1.5V "
10 / > 6 v 10
5 I/ 5
/
0 0
0 2 4 6 8 10 0 2
lout(mA)
Use only parts which meet specified electrical characteristics.
M Reference Data
1. Transit response characteristics
Use only parts which meet specified electrical characteristics.
1.1 Powering on (Ta = 25°C)
° ViN=0V-1.5V, lout=5 mA
Sample S-8310AFE Sample S-8311AFS
Input voltage
. 1.5v Input voltage
(1v/div) (1vrdiv)
oV ov
— 3V
Output I~
voltage Output
(1v/div) VO\lltzge
oV (1v/div)

t (1msec/div)

1.2 Shut down response (Ta = 25°C)
° SD1=0V-Voyr, Vin=1.5V, lout=5mA

Sample S-8310AFE

Sample S-8311AFS

$D1 voltage
(1V/div)

ov

Output

voltage

(0.5Vv/div)

e

3V sD1voltage
(1V/div)
oV
3V
Output
voltage
(0.2v/div)

t (1msec/div)

Seiko Instruments Inc.
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|

J

t (0.5msec/div)

19


http://elcodis.com/parts/6248259/S-8310AFE-T2.html

PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S$-8310/8311 Series

1.3 Power voltage variation (Ta = 25°C)
° Vin=1.3VeVgyr, lout=5mA

Sample $-8310AFE

Sample S-8310AFE
v Y
Input Input
voltage 1.3v voltage 1.3V
(1vrdiv) (1vrdiv)
Qutput Output
voltage 3V volatge 3V A
(0.2v/div) (0.2v/div)
t (1msed/div) t (1msecdiv)
Sample $-8311AFS Sample S-8311AFS
2v v
Input Input
voltage 13V voltage 1.3v
(0.5v/div) (0.5V/div)
2V 2V 7
\"4
Output Output
voltag_e voltage
t (1msed/div) t (1msecdiv)
1.4 Load current variation (Ta = 25°C)
° lout=10zAe5mA, Viy=1.5V
Sample S-8310AFE Sample S-8310AFE
= P
lout=5mA lout = 5mA
Output Output _
current lout = 10.A current fout = 104A
Output 3y Output 3V NSNS
voltage .y voltage
(0.2v/div) (0.2v/div)
1 (0.5msed/div) t (50msec/div)
Sample S-8311AFS Sample 5-8311AFS
lout=5mA lout =5mA
Output
Output
Curant | lout=10xA Current lout = 10.A
2V 2V NS =
Output -l/ Output
voltage voltage
(0.2v/div) (0.2v/div)
t(0.5msec/div) t(50msec/div)
20° Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S-8310/8311 Series

M Reference Data

The following are step-up characteristics when using the coils shown in the following list:

Evaluated coils

Model Manufacturer Value L (¢H) Max. DCresistance (£2) Permissible current (mA)
CD54 Sumida Electric 47 0.37 720
1 1 100 0.7 520
1 1 220 1.57 350
LQH3C Murata Mnaufacturing 47 1.7 170
T 1 100 46 100
CP4LBM Sumida Electric 47 2.2 220
1 1 220 10.5 100

For parts other than coils, use parts which meet specified electrical characteristics.

[1]S-8310AFE
1.1 CD54(47.H), Ta=25°C

(a) Inputvoltage -~ Output voltage characteristics

(rise in input voltage)

(b) Input voltage — Output voltage characteristics

(fall in input voltage)

3.6 ¥/ 3.6
3.4 34
3.2 3.2
Output 1mA-10mA Output 0.1mA
voltage 3.0 voltage 3 g
Vout(v) Vout(v) 10mA
2.8 2.8
0. 1mA lout = 30mA 1mA ST 30mA
26 26 aadibad
2.4 2.4
0.0 1.0 2.0 3.0 4.0 0.0 0.5 1.0 1.5 2.0 25 3.0
Input voltage Vin (V) Input voltage Vin (V)

(¢) Outputcurrent — Output voltage characteristics

3.2
3.0
2

Output ov
voltage 2.8
Vout (V) Vin= 1.5V

2.6

2.4

0.0 20 40 60 80
Output current lout (mA)

Downloaded from Elcodis.com electronic components distributor

100

(d) Efficiency - Input voltage characteristics

100
|
90
Efficiency //'////
7 (%) 80 TmAtY ‘/ /
l / 30mA 74
70 0 =
mA Io‘ut = q.1mA
4
L 11
0.0 1.0 2.0 3.0 4.0

Input voltage Vin (V)

Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S$-8310/8311 Series

1.2 €D54 (1004H), Ta=25°C

(a) Inputvoltage — Output voltage characteristics (b) Input voltage - Output voltage characteristics
(rise in input voltage) (fall in input voltage)
3.6 WA 3.6
3.4 3.4
3.2 3.2
Output 1mA-10mA Output 0.1 mA
voltage 3.0 voltage 3.0
Vout (V) Vout (V) 10mA
2.8 2.8
-0.1mA jout=30mA 1mA STT=30mA
2.6 26 outssom
2.4 2.4
0.0 1.0 2.0 3.0 4.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Input voltage Vin (V) Input voltage Vin (V)
(c) Outputcurrent - Output voltage characteristics (d) Efficiency ~ input voltage characteristics
3.2 100 I
3.0 90 =
Output Efficiency 1TmA =
voltage 238 - 2.0V 7(%) 80 e /
Vout (V) Vin=1.5V I 30mA | A
6 10mA |/ 7
2. "‘
70 | lout=0.1mA
24 60 [ |
0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0
Output current lout (mA) Input voltage Vin (V)
1.3 CD54(2204H), Ta=25°C
(a) Inputvoltage — Output voltage characteristics) (b) Input voltage - Output voltage characteristics
(rise in input voltage) (fall in input voltage)
3.6 /A 5.0
34
4.0
3.2
Output 1mA-10mA Output 3.0 10mA
voltage 5 V-V voltage °- /
v .
Vout (V) Vout (V) A I
2.8 2.0
L0.1mA lout = 30mA [ lout=30mA
26
1.0 110.1mA I
2.4
0.0 1.0 20 3.0 4.0 0.0
Input voltage Vin (V) 0.0 1.0 2.0 3.0 4.0
Input voltage Vin (V)
22 Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

. () Outputcurrent — Qutput voltage characteristics

(d) Efficiency ~ Input voltage characteristics

3.2 100
3.0 90
Vin=1.5V o =1/
Output vin=1. \ 20V Efficiency TmA // /
voltage 2.8 7 (%) 80 /
Vout (V) | 30mA A
10mA //
2.6 70 i
lout=0.1mA
2.4 60 l l
0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0
Output current lout (mA) Input voltage Vin (V)
2.1 LQH3C(47uH), Ta=25°C
(a) Inputvoltage - Output voltage characteristics (b) Inputvoltage - Output voltage characteristics
(rise in input voltage) (fall in input voltage)
3.6 ¥/ 3.6
3.4 34
3.2 3.2
Output 1mA-10mA V// Output 0. 1mA
voltage 3.0 by voltage 30 T
Vout (V) Vout (V) 7
28 28 10mA__fiout = 30mA
L0.1mA lout = 30mA TmA ]
2.6 2.6 |
l
2.4 2.4
0.0 1.0 2.0 3.0 4.0 0.0 0.5 1.0 1.5 2.0 25 3.0
Input voltage Vin (V) Input voltage Vin (V)
Seiko Instruments Inc. 23
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S$-8310/8311 Series

(c)- Output current — Output voltage characteristics

(d) Efficiency - Input voltage characteristics

3.2 100
3.0 90
o Effici /,/ 30mA
utput 2.0V |C|°ency A ////
voltage g 7(%) 80 77,
Vout (V) imA ,/ /
Vin= 1.5V | /| LY
2.6 70 lout = 0.1mAl{//7
6 | [ fioma
2.4 N N
0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0
Output current lout (mA) Input voltage Vin (V)
2.2 LQH3C(100.H), Ta=25°C
(a) Inputvoltage - Output voltage characteristics (b) Input voltage - Output voltage characteristics
(rise in input voltage) (fallininput voltage)
3.6 7 3.6
3.2 / 3.2
Output 1mA—10mA Output 0.1mA
voltage 3 voltage 3 g
Vout (V) Vout (V) II ’T
2.8 2.8 10mA’ | lout =30mA
-0.1mA lout=30mA ] ]
' : | / I
2.4 2.4 l [
0.0 1.0 2.0 3.0 4.0 0.0 0.5 1.0 1.5 2.0 25 3.0

Input voltage Vin (V)

(4]

Output current — Output voltage characteristics

3.2
3.0
Output 2.0V
voltage 28 -
Vout (V)
2.6 Vin= 1.5V
2.4 I l
0 20 40 60 80 100
Output current lout (mA)
24
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Input voltage Vin (V)

(d) Efficiency - Input voltage characteristics

100
—
% A
Efficiency “
7(%) 80 > ‘77
A /7Y

imA Proma A [L7
T yA

+ 30mA

Jout =0.1mA y |

%0 1.0 2.0 3.0 4.0

Input voltage Vin (V)
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S-8310/8311 Series

- 3.1 CP4LBM (474H), Ta=25C

(a) Inputvoltage - Output voltage characteristics

(rise in input voltage)

(b) Input voltage — Output voltage characteristics

(fall in input voltage)

3.6 1/i 3.6
3.4 A 3.4
3.2 - /A 3.2
Output 1mA-10mA / Output 0.1mA
voltage 3.0 voltage 3
Vout (V) Vout (V)
2.8 28 10mA ]
10.1mA
: t=30mA
26 ik m 2.6 1mAl_{ lout=30mA
: : | | [
ba . 11 11
0.0 1.0 2.0 3.0 4.0 0.0 0.5 1.0 1.5 2.0 25 3.0
Input voltage Vin (V) Input voltage Vin (V)
(c) Output current - Output voltage characteristics (d) Efficiency - Input voltage characteristics
3.2 100 I
3.0 90 v
Output \‘ Efficiency //
f_ 2.0V L1
voltage 2.8 |—Vin=15V 7(%) 80 /’ /
Vout (V) / / /
1mA | “1omag’
2.6 70 t >
_Iout=0.1mA/ﬂ’l’ /
/50mA
2.4 60 .
0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0

Output current lout (mA)

3.2 CPALBM (2204H), Ta=25°C
(a) Inputvoltage - Output voltage characteristics

(rise in input voltage)

Input voltage Vin (V)

(b) Input voltage - Output voltage characteristics

(fall in input voltage)

3.6 3.6
3.4 / 3.4
/
3.2 3.2
Output 1mA / Output 10.1mA
voltage voltage ’
3.0 3.0
Vout (V) II Vout (V) II ’l
2.8 2.8 10mA ]
L0.1mA lout = 10mA TmA lout = 30mA]
2.6 2.6 l
24 2.4 I
0.0 1.0 2.0 3.0 4.0 0.0 0.5 1.0 1.5 2.0 25 3.0
- Input voltage Vin (V) Input voltage Vin (V)
Seiko Instruments Inc. 25
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTOR
S-8310/8311 Series :

(c)- Output current - Output voltage characteristics (d) Efficiency — Input voltage characteristics

3.2 100

3.0 90 —m
Output ‘ Efficiency [~ /'//‘ -~

| gl

voltage 2.8 \‘ 2.0V 7(%) 80 /’ //‘*
Vout (V) ) Y /Y 3oma

2.6 PVin=1.5v 70 —1mA "

i |1~
lout=0.1mA 110mA
24 60 * +
0 20 40 60 80 100 0.0 1.0 2.0 3.0 4.0
Output current lout (mA) Input voltage Vin (V)
26 Seiko Instruments Inc.
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
$-8310/8311 Series

[II]S-8311AFS

1.1 CD54(47,H), Ta=25°C

(a) Inputvoltage - Output voltage characteristics (b) Input voltage - Output voltage characteristics
(rise in input voltage) (fall ininput voltage)
2.6 2.6
2.4 - [5‘5— 2.4
. z 2.2
Output 2.2 V/i Output L0.1mA
voltage , o 1mA voltage 5ol —
Vout (V) 'l Vout (V)
1.8 10mA 1.8
0.TmA ,’ lout = 30mA 1mA
1.6 1 16 10mA—f}-lout = 30mA |
’ : ! | |
1.4 I 1.4 ] ] l
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0
Input voltage Vin (V) Input voltage Vin (V)
(c) Outputcurrent — Output voltage characteristics (d) Efficiency - Input voltage characteristics
(rise in input voltage) (fall in input voltage)
2.2 100
2.0 90 —
Output sV Z/IZQEA?
Efficienc L1
voltage 1.8 (%) y ] 7
7\ L~ L~
Vout (V) —1mAI_10mA
7
1.6 Vin= 1.0V 70 74%/
lout=0.1mA
1.4 60 1 I I
0 10 20 30 40 50 0.0 1.0 1.5 2.0 2.5 3.0
Output current lout (mA) Input voltage Vin (V)
1.2 CD54(100H), Ta=25°C
(a) Inputvoltage — Output voltage characteristics (b) Input voltage - Output voltage characteristics
(rise in input voltage) (fall in input voltage)
2.6 2.6
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2.2 2.2
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

(¢)- Output current — Output voltage characteristics (d) Efficiency - Input voltage characteristics
22 100
2.0 90 >
1.5V 1mA ] —_——’—‘.

O‘I‘:p”t \ Efficiency L1 30mA
voltage 1.8 %
Vout (V) , \ 7 (%) 1omA| |V

1.6 Vin? 1.0V ‘\ 70 — lout=0.1mA

1.4 \ 60

0 10 20 30 40 50 0.0 1.0 1.5 2.0 25 3.0
Output current lout (mA) Input voltage Vin (V)

1.3 CD54(220.H), Ta=25°C

(a) Inputvoltage — Output voltage characteristics (b) Input voltage - Output voltage characteristics
(rise in input voltage) (fallin input voltage)
26 7 26
V//A
2.4 ////// 24
/i

Output 22 / 4 Output 22
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Vout(v) T Vout(v) * T
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(c) Outputcurrent — Output voltage characteristics (d) Efficiency - Input voltage characteristics
2.2 100
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1.6 \ 70
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Output current lout (mA) Input voltage Vin (V)
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

- 21
(a)

LQH3C (474H), Ta=25°C

Input voltage - Output voltage characteristics
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(b) Input voltage — Output voltage characteristics
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(d) Efficiency - Input voltage characteristics
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(b) Input voltage - Output voltage characteristics
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS

S-8310/8311 Series

(c)- Output current — Output voltage characteristics

(d) Efficiency - Input voltage characteristics

100
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—1mA$=S
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2.6
2.4
2.2
Output L
voltage 20 0.1mA
Vout (V)
18 Ioutl= 30mA
!
1.6 1TmA 10mA
1 I 1
1.4 I | |
0.0 0.5 1.0 1.5 2.0
Input voltage Vin (V)
(d) Efficiency ~ Input voltage characteristics
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(rise in input voltage)
2.6 %
y
2.4 ///
/4
2.2
Oultput 1mA /4
voltage
Vout (V) 2.0
1.8 /
: /
0.1mA 10mA ]
1.6 lout=30mA
v
1.4 l I l
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Input voltage Vin (V)
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PWM STEP-UP SWITCHING REGULATOR WITH VOLTAGE DETECTORS
S-8310/8311 Series

- 3.2 CP4LBM (2204H), Ta=25C

(a) Inputvoltage — Output voltage characteristics
(rise in input voltage)
2.6
/.
24 . p/
N,
Output 22 1mA /84
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Vout(v)
|
1.8 7
0.1mA 10mA 1
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(c) Outputcurrent — Output voltage characteristics '
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20 1 1.5V
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(b) Input voltage ~ Output voltage characteristics

(fall in input voltage)

2.6
2.4
Output 22
voltage
vout(v) 20 7 T
1.8 1 / 'ﬁ:ut:BOmAf—
[ |
1.6 1mA y
0.1mA{ 1 1°'“IA
1.4 :
0.0 0.5 1.0 1.5 2.0
Input voltage Vin (V)
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