S-8330/8331 Series

STEP-UP, FOR LCD BIAS SUPPLY, 1-CHANNEL
SWITCHING REGULATOR
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WWW.Sii-ic.com

The S-8330/8331 Series is a CMOS PWM-control step-up switching regulator which mainly consists of a
reference voltage source, an oscillation circuit, a power MOS FET (for S-8330 Series) , and an error amplifier.
The output voltage can adjust by built-in Electric volume circuit, and equip with shutdown function. The S-8330
Series is low current consumption because of CMOS structure , and a step-up switching regulator constructed
by externally connecting only a coil, a capacitor and a diode. This feature, along with its 8-Pin SSOP package
and a few external components, makes the S-8330 Series ideal for LCD bias generators of portable equipment.
For applications requiring a high output current, products used with an external transistor (S-8331 Series) are
also available.

W Features

e Maximum output voltage: 20 V to 30 V (2 V step)
12 V range can be adjusted by electric volume
¢ Output voltage accuracy :+2.4%
e Output current: 5 mA (V=5 V,Vour= 30 V)
¢ Low current consumption :
During operation: 100 pA (typ.) (Vin=5V 180 kHz)
During shutdown: 1.0 pA (max.)
e Shutdown function: Stepping up operation is stopped , and Vout pin is shorted to GND while shutdown.
e Input voltage range: 2.0t0 9.0 V
¢ Soft start function
e Built-in CR oscillation circuit:
Oscillating frequency: 180 kHz (typ.) (A series)
Oscillating frequency: 50 kHz (typ.) (B series)
e 8-bit built-in electric volume circuit
e External transistor type is available (S-8331 Series)
e Lead-free™

*1. Refer to “® Product Name Structure” for details.

B Applications

e Power supplies for medium type or large type LCD panel
e Power supplies for portable devices such as pagers, handy calculators, and remote controllers
¢ Constant voltage power supplies for cameras, video equipment, and communication equipment

W Package
e 8-Pin SSOP

Seiko Instruments Inc. 4
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Figure 1 Block Diagram

B Product Name Structure

1. Product Name

S-833X XXX

FS -

T

—

2 -

-

Environmental code
G: Lead-free (for details, please contact our sales office]

Package name (abbreviation)
Maximum Output voltage

Product category

A: fosc=180 kHz
B: fosc= 50 kHz

Power transistor

0: Built-in switch
1: External transistor

*1. Refer to the taping specifications at the end of this book.

2. Package

IC direction in tape specifications™

Package name

Drawing code

Package

Tape

Reel

8-Pin SSOP

FS008-A-P-SD

FS008-A-C-SD

FS008-A-R-SD

3. Product list

Output voltage range (V)

S-8330AXXFS Series

S-8330BXXFS Series

S-8331AXXFS Series

8 1o 20

S-8330A20FS-T2-G

S-8330B20FS-T2-G

S-8331A20FS-T2-G

10 to 22

S-8330A22FS-T2-G

S-8330B22FS-T2-G

S-8331A22FS-T2-G

12 to 24

S-8330A24FS-T2-G

S-8330B24FS-T2-G

S-8331A24FS-T2-G

14 to 26

S-8330A26FS-T2-G

S-8330B26FS-T2-G

S-8331A26FS-T2-G

16 to 28

S-8330A28FS-T2-G

S-8330B28FS-T2-G

S-8331A28FS-T2-G

18to 30

S-8330A30FS-T2-G

S-8330B30FS-T2-G

S-8331A30FS-T2-G

Seiko Instruments Inc.
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STEP-UP, FOR LCD BIAS SUPPLY, 1-CHANNEL SWITCHING REGULATOR

S-8330/8331 Series

B Pin Configuration

8-pin SSOP
Top view
1™ O 1 8
2 O 11 7
3 11 6
4 ™I 11 5
Figure 2

Pin No. Symbol Description
1 VDIN |Electric volume data input pin
2 VCLK |Electric volume clock input pin
3 VSTRB |Electric volume strobe signal input pin
4 Vour  |Output voltage pin
5 Vin Power supply pin
6 CONT |External inductor connection pin (Note 1)
EXT |External transistor connection pin (Note 2)
Shutdown pin
7 ON/OFE | “H": normal operation
(stepping up operation)
“L": stop stepping up operation
8 Vss GND pln

Note 1: S-8330 Series:
Note 2: S-8331 Series:

Seiko Instruments Inc.
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B Absolute Maximum Ratings

(Unless otherwise specified: Ta=25°C)

Parameter Symbol Ratings Unit
Vour pin voltage Vour Vss — 0.3 t0 33 Vv
CONT pin voltage VconT Vss — 0.310 33 Vv
CONT pin current ledif 300 mA
EXT pin voltage Vext Vss — 0.3 to Vour+0.3 V
EXT pin current lexr +50 mA
QL ne Vo, Veu: Vstra, Vss — 0.3 10 10 Vv
Vin, Voniorr
o 300 (When not mounted on board) | mW
Power dissipation Po
500 (Note 1) mw
Operating temperature range 5 —20to +70 °C
Storage temperature T -40to +125 °C

Note 1: When mounted on board

[Mounted board]

(1) Board size: 114.3 mm x 76.2 mm x t1.6 mm
(2) Board name : JEDEC STANDARD51-7

Caution The absolute maximum ratings are rated values exceeding which the product could
suffer physical damage. These values must therefore not be exceeded under any

conditions.

(1) When mounted on board
600

(2) When not mounted on board
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Figure 3 Power Dissipation of Package
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STEP-UP, FOR LCD BIAS SUPPLY, 1-CHANNEL SWITCHING REGULATOR

S-8330/8331 Series

B Electrical Characteristics
1. S-8330A Series

Step-Up Switching Regulator

(Unless otherwise specified: Ta=25°C)

ltems Symbols Conditions Min. Typ. Max. Unit Mea.Circ.
S-8330A20FS 8 — 20
S-8330A22FS 10 — 22
Output voltage range VOUT S-8330A24FS 12 — 24 \% 5
S-8330A26FS 14 — 26
S-8330A28FS 16 — 28
S-8330A30FS 18 — 30
Output voltage accuracy +2.4% % 5
Input voltage VIN 2.0 — 9.0 \ 2
Current consumption 1 ISS1 Vin =5V, Vour = Output voltage Max. — 100 200 pA 4
Current consumption 2 ISS2 Vin =2 V, Vour = Output voltage Min. — 50 100 pA 4
Current consumption ISSS Power off pin — — 1.0 pA 4
during power off =VDIN=0 V,V\y=VCLK=VSTRB=5 V
Switching current ISW VCONT=0.4 V 100 200 — mA —
Switching transistor ISWQ Power off pin =0 V , VCONT=9 V — — 1.0 pA 3
leakage current
S-8330A20FS — +300 —
S-8330A22FS — +330 -
Line regulation AVOUT1 |Vy=3Vtob6V S-8330A24FS — +360 — mV 5
S-8330A26FS — +390 —
S-8330A28FS — +420 —
S-8330A30FS — +450 —
Load regulation AVOUT2 V=5V — +30 — mV 5
lour=0utput voltage/2.4 MQ to
output voltage/24 kQ
S-8330A20FS — +1.0 —
S-8330A22FS — +1.1 —
Output voltage AVOUT/ATa |Ta= -20°C to +70°C |S-8330A24FS — +1.2 — mv/°C 5
temperature coefficient S-8330A26FS — +1.3 —
S-8330A28FS — +1.4 —
S-8330A30FS — +1.5 —
Oscillating frequency fosc Vour =output voltagex0.95 144 180 216 kHz 2
Measure waveform at CONT pin
Maximum duty ratio Max Duty |Vour =output voltagex0.95 60 72 84 % 2
Measure waveform at CONT pin
VSH1 VOUT =output voltagex0.95 Vin>3.0V 2.4 — —
Power off terminal VSH2 Check oscillation at CONT pin |Viy<3.0V 1.6 — — \% 2
input voltage VSL Vour =output voltagex0.95 — — 0.4
Check oscillation stop at CONT pin
Power off terminal ISL Viy =9 V -1 — 1 pA 1
input leakage current
Soft start time TSS 1 3 6 ms —
Efficiency EFFI — 85 — % 5
Seiko Instruments Inc. 5
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BIAS SUPPLY, 1-CHANNEL SWITCHING REGULATOR
Hl Rev.6.0 00

Externally attached parts:
Coils: CD54 (47 uH) of Sumida Corporation
Diodes: MA720 Schottky type of Matsushita Electric Industrial Co., Ltd.
Capacitors: F93 tantalum type (two circuits of 50 V, 4.7 uF are connected in parallel) of Nichicon Corporation
Vin=5V, Vour=VOUT Max. loyr= output voltage /24 kQ
ON/OFF=5 V,VDIN=VCLK=VSTRB=0 V
Note: Output voltage specified above is the typical value of the output voltage.

6 Seiko Instruments Inc.
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STEP-UP, FOR LCD BIAS SUPPLY, 1-CHANNEL SWITCHING REGULATOR

S-8330/8331 Series

2. S-8330B Series

Step-Up Switching Regulator

(Unless otherwise specified: Ta=25°C

Item Symbol Conditions Min. Typ. Max. Unit Mea. Cir.
S-8330B20FS 8 — 20
S-8330B22FS 10 — 22
Output voltage range VOUT S-8330B24FS 12 — 24 \% 5
S-8330B26FS 14 — 26
S-8330B28FS 16 — 28
S-8330B30FS 18 — 30
Output voltage +2.4% % 5
accuracy
Input voltage VIN 2.0 — 9.0 \ 2
Current consumption 1 ISS1 Vin =5 V, Vour =Output voltage Max. — 40 80 pA 4
Current consumption 2 ISS2 Vin =2 V, Vour =Output voltage Min. — 20 40 pA 4
Current consumption ISSS Power off pin — — 1.0 pA 4
during power off =VDIN=0 V,V;y=VCLK=VSTRB=5 V
Switching current ISW VCONT=0.4 V 100 200 — mA —
Switching transistor ISWQ Power off pin=0 V , VCONT=9 V — — 1.0 pA 3
leakage current
S-8330B20FS — +300 —
S-8330B22FS — +330 —
Line regulation AVOUT1 [V\y=3V1to6V |S-8330B24FS — +360 — mV 5
S-8330B26FS — +390 —
S-8330B28FS — +420 —
S-8330B30FS — +450 —
Load regulation AVOUT2 ([Vn=5V — +30 — mV 5
lour=Output voltage/2.4 MQ to
Output voltage/24 kQ
S-8330B20FS — +1.0 —
S-8330B22FS — 1.1 —
Output voltage AVOUT/ATa |Ta=-20°C to +70°C |S-8330B24FS — +1.2 — mvV/°C 5
Temperature coefficient S-8330B26FS — +1.3 —
S-8330B28FS — 1.4 —
S-8330B30FS — +1.5 —
Oscillating frequency fosc Vour =Output voltagex0.95 40 50 60 kHz 2
Measure waveform at CONT pin
Maximum duty ratio Max Duty |Vour =Output voltagex0.95 60 72 84 % 2
Measure waveform at CONT pin
VSH1 Vour =Output voltagex0.95 Viny>3.0V 2.4 — —
Power off pin VSH2 Check oscillation at CONT pin |Viy < 3.0V 1.6 — — \% 2
Input voltage VSL Vour =Output voltagex0.95 — — 0.4
Check oscillation stop at CONT pin
Power off pin ISL Vin=9V -1 — 1 A 1
Input leakage current
Soft start time TSS 3 10 20 ms —
Efficiency EFFI — 85 — % 5
Seiko Instruments Inc. 7
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Externally attached parts:
Coils : CD54 (47 pH) of Sumida Corporation
Diodes: MA720 Schottky type of Matsushita Electric Industrial Co., Ltd.
Capacitors: F93 tantalum type (two circuits of 50 V, 4.7 uF are connected in parallel) of Nichicon Corporation
Vin=5V,Vour=VOUT Max. loyr= output voltage /24 kQ
ON/OFF=5 V,VDIN=VCLK=VSTRB=0 V
Note: Output voltage specified above is the typical value of the output voltage.

8 Seiko Instruments Inc.
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STEP-UP, FOR LCD BIAS SUPPLY, 1-CHANNEL SWITCHING REGULATOR

S-8330/8331 Series

3. S-8331A Series

Step-Up Switching Regulator

(Unless otherwise specified: Ta=25°C)

Item Symbol Conditions Min. Typ. Max. Unit Mea. Cir.
S-8330A20FS 8 — 20
S-8330A22FS 10 — 22
Output voltage range VOUT  [S-8330A24FS 12 — 24 \% 6
S-8330A26FS 14 — 26
S-8330A28FS 16 — 28
S-8330A30FS 18 — 30
Output voltage +2.4% % 5
accuracy
Input voltage VIN 2.0 — 9.0 \ 2
Current consumption 1 ISS1 Viy =5V, Vour =Output voltage Max. — 50 100 A 4
Current consumption 2 1ISS2 Vin =2 V, Vour =Output voltage Min. — 25 50 pA 4
Current consumption ISSS Power off pin — — 1.0 pA 4
during power off =VDIN=0 V,V,y=VCLK=VSTRB=5 V
Output current at IEXTH |VEXT=V|y-0.4V 3.0 5.0 — mA —
EXTpin
IEXTL |VEXT=0.4V 5.0 8.0 — mA —
S-8331A20FS — +300 —
S-8331A22FS — +330 —
Line regulation AVOUT1 [Vin=3Vto6V S-8331A24FS — +360 — mV 6
S-8331A26FS — +390 —
S-8331A28FS — +420 —
S-8331A30FS — +450 —
Load regulation AVOUT2 [Vin=5V — +30 — mV 6
lour=Output voltage/2.4 MQ to
Output voltage/24 kQ
S-8331A20FS — +1.0 —
S-8331A22FS — +1.1 —
Output voltage AVOUT/ATa|Ta=-20°C to +70°C [S-8331A24FS — +1.2 — mV/°C 6
Temperature coefficient S-8331A26FS — +1.3 —
S-8331A28FS — +1.4 —
S-8331A30FS — 1.5 —
Oscillating frequency fosc Vour =Output voltagex0.95 144 180 216 kHz 2
Measure waveform at EXT pin
Maximum duty ratio Max Duty |Vour =Output voltagex0.95 60 72 84 % 2
Measure waveform at EXT pin
VSH1 Vour =Output voltagex0.95 [V >3.0 V 2.4 — —
Power off pin VSH2 Check oscillation at EXT pin |Vy <3.0 V 1.6 — — \% 2
Input voltage VSL Vour =Output voltagex0.95 — — 0.4
Check oscillation stop at EXT pin
Power off pin ISL Vin=9V -1 — 1 A 1
Input leakage current
Soft start time TSS 1 3 6 ms —
Efficiency EFFI — 85 — % 6
Seiko Instruments Inc. 9
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Externally attached parts:
Coils : CD54 (47 uH) of Sumida Corporation
Diodes : MA720 Schottky type of Matsushita Electric Industrial Co., Ltd.
Capacitors: F93 tantalum type (two circuits of 50 V, 4.7 uF are connected in parallel) of Nichicon Corporation.
Transistors: 2SD1624 of Sanyo Electric Co., Ltd.
Base resistance (Rb):1.0 kQ
Base capacitor (Cb):2200 pF (ceramic type)
Vin=5V, Vour=VOUT Max. loyr= output voltage/24 kQ
ON/OFF=5 V, VDIN=VCLK=VSTRB=0 V

Note: Output voltage specified above is the typical value of the output voltage.

Seiko Instruments Inc.
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4. Characteristics Common to S-8330/31Series
Electric Volume
(Unless otherwise specified: Ta=25°C)

Iltem Symbol Conditions Min. Typ. Max. Unit Mea. cir.
S-833XX20FS 8 — 14
14 — 20
S-833XX22FS 10 — 16
16 — 22
S-833XX24FS 12 — 18
Output voltage range (Note 1) VOUT 18 — 24 \% 5(6)
S-833XX26FS 14 — 20
20 — 26
S-833XX28FS 16 — 22
22 — 28
S-833XX30FS 18 — 24
24 — 30
Potential division accuracy — — +2.4 % 5 (6)
Electric volume resolution — 1/256 — 5 (6)
Error in linearity (Note 1) — — +1/2 LSB 5 (6)
Data setup time tsc 0.5 — — pA —
Data hold time thc 0.5 — — pA —
VCLK falling edge to VSTRB tss 0.5 — — pA —
rising edge
VSTRB pulse width tda 0.5 — — pA —
VSTRB falling edge to VCLK ths 0.5 — — pA —
rising edge
VCLK pulse width tdc 0.5 4.17 — pA —
VCLK period ttc 5 8.33 — pA —
VDIN,VCLK,VSTRB Input voltage VSHC1 (Vn23.0V 2.4 — —
“H” level
VSHC2 |Vn<3.0V 1.6 — — \Y —
VDIN,VCLK,VSTRB Input voltage VSLC — — 0.2
“L" level
VDIN,VCLK,VSTRB Input leakage ISLC Vin =9V -1 — 1 pA 1
current
VDIN >< D1 DO >\ /< D7 (next MSB)
< ttc ’
¢ tsc pie ) oW
thc
VCLK '
tdc
tss ths
< > tda < >
VSTRB —>

Figure 4 Data Input Timing

Note 1: An electric volume has 8-bit resolution. However, its error in linearity may exceed +1/2LSB only
before and after switching from 127 to 128  (from 01111111 to 10000000). When the electric
volume is used within the variable range of 12 V, its error in linearity corresponds to) 6 bits (£2.4%
potential division accuracy is ensured).

Seiko Instruments Inc. 11
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B Measurement Circuits

1.
Other
VIN Pins Open
ONJ/OFF Meas
Pin
- VSS
2.
Oscilloscope
— VIN VOUT
CONT(EXT) VSTRB j
ON/OFF VCLK
VSS VDIN

Not needed in the *S-8331 Series.

VIN

VOUT
VSTRB
VCLK

A
VDIN —1_

CONT
ON/OFF
_j:f 3

s CONT(EXT) VSTRB j
% _I_i ON/OFF VCLK
= VSS VDIN

vouT (A—

*5

1l

!

|

Not needed in the *S-8331 Series.

Seiko Instruments Inc.
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—00\—e P
VIN VOUT—————¢—o¢—
CONT VSTRB
- =z ON/OFF VCLK 2 g CV)
|j VSS VDIN
—
6.
— 0\ —e P
*—] I ——
+—o T VIN VOUT
Pl-mm EXT VSTRB
+ AEE +
+ 2200pF ON/OFF VCLK 2 2 )
VSS VDIN

R

Figure 5 Measurement Circuits

Seiko Instruments Inc. 13


http://www.dzsc.com/ic/sell_search.html?keyword=S-8330
http://pdf.dzsc.com

Rev.6.0 oo

W Operation

14

1.

Step-Up DC-DC Converter

The S-8330/31 Series is a DC-DC converter using a pulse width modulation method (PWM) with low
current consumption.  Conventional PFM DC/DC converters have a drawback. Namely, an increase
in the ripple voltage occurs because pulses are skipped when low output load current flows and the
ripple frequency of the output voltage varies. In the S-8330/31 Series, the pulse width varies in the
range of 0 % to 72 % depending upon the load current, but the switching frequency does not vary.
This allows the ripple voltage due to switching to be reduced with a filter. Also, the internal soft start
circuit controls the rush current and the output voltage overshoot to be generated when the IC starts the
step-up operation by setting the power off pin to "H" level. At powering ON the IC, the rush current
flows to charge up capacitive components of output capacitor "Coyt" and load via coils and diodes.

L Di
Vi o—T0\—8 oF
IN L -
Cour
OI\’L/OFF ’\CONT Vout
Electric
~* volume

¢~ osc [ m 7_LL_>_>

Figure 6 Step-Up DC-DC Converter

The following are fundamental equations of step-up switching regulators [ (1) to (7) ] (see Figure 6).

The pin voltage at CONT immediatetly after M1 is turned ON (current I, which flows into L is zero):

NN TR URRNRTTTT . o = cenen eV I | ¥ Sl 1)
(Vs : Not saturated voltage of M1)
Change in I, with time:

ﬂ,ﬁ, ViN—Vs
ot T L

Integreation of the above equation (I,) is as follows:

L :[%]t .................................................................................................................... ®)

I, flows into L during ton.  The time is determined depending upon the oscillating frequency of the OSC.
The peak current (Ipk) after toy:

I —[VINEVS)‘tON ................................................................................................................ 4)

The energy stored in L is represented by 1/2L (Ipk)°.
When M1 is turned OFF (torf), the energy stored in L is transmitted through a diode. Then reverse
voltage (V) generates.

Seiko Instruments Inc.
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Vi
Vi = (Vour + Vp) — Vin

(Vp ; Diode forward voltage)

The pin voltage at CONT rises only by the voltage corresponding to Voyr+Vp.
A change in the current (I.) which flows through a diode into Voyur during toge:

ﬂ:i:VOUTJFVD—Vm (6)
v L L TR

Integration of the above equation is as follows :

V, +Vp -V,
I =lpk _(wJ‘t .............................................................................................. (7)

During ton, the energy is stored in L and is not transmitted to Voyur. When output current (loyt) flows
from Vour, the energy of the capacitor (Cour) is consumed. As a result, the pin voltage at Cour
decreases and goes to the lowest value after ton. When M1 is turned OFF, the energy stored in L is
transmitted through a diode into Coyr, and the pin voltage at Coyr rises drastically. Voyr is a time
function that indicates the maximum value (ripple voltage Vpp) when the current flowing into Vour
through diode and load current Ioyr match. Next, the ripple voltage is found out based on the following

equations:
lour when the time is set to t; until Voyr reaches the maximum level immediately after toy:
Vour +Vp -V,
lout =lpx — (w] PR B O o L o 8)
. t, = g e T L o760 )
oy PK ouT VOUT W V|N ....................................................................................

torr When I.=0 (the energy of the inductor is completely transmitted). Based on equation (7)

[ L J _ Lorr (10)
Vour + Vb = Viy lpk

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

|
tl = to|:;: _( ?UT J L to|:|: ....................................................................................................... (11)

PK
Electric charge AQ; which is charged in Coyr during t;:

Vour + VD -V

tld |
° tdt = ot —
L J‘o Pk ® 41

t1 1

When substituting equation (12) for equation (9):

1 oy +1
AQL=lpy —§(|PK ~lout)ety = % O O/ Bl (13)
A rise in voltage (Vp.p) due to AQq :
\2p AT A La s ('PK *lour ] Ol oo (14)
Cour  Cour 2

Seiko Instruments Inc. 15
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When taking into consideration ESR (Electric Series Resistance) RESR of IOUT and COUT during t1:

VP—P = AQl = 1 o (IPK * IOUT j otl+ (Mj L4 RESR _IOUT—.tl ........................................ (15)
Cour  Cour 2 2 out
When substituting equation (15) for equation (11):
2
T T w0
2lpy Cour 2

The effective methods to reduce the ripple voltage are to maximize the capacitance of the capacitor
connected to the output pin and to minimize ESR.

Seiko Instruments Inc.
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2. Power off pin (ON/OFF pin)
This pin stops and starts set up operation.

Turnig the power off pin to “L” stops the operation of the internal circuits excluding the electric volume,
minimizes current consumption and short-curcuits Voyr pin to Vss. At this time, current flows via coils
and a diode at the input side into Vss. Therefore, a switch to cut off the current is needed.

Figure 7 shows a circuit example using the NEC 2SJ356 (Pch MOS FET) as a current cutting switch.
This circuit example turns ON and OFF the 2SJ356 in connection with the reset signal to the power off
pin using a small signal transistor My (Nch MOS FET). A Zenor diode (ZD) is used for the purpose of
clamping voltage so as not to apply high voltage (20V or more) of the rated voltage between the gate
and the source of the 25J356. However, when the circuit is used at 20 V or below, a Zenor diode is
not needed. Invalid current flowing into resistors R, Rg during step-up operation may affect the
efficiency. Set Ra, Rg to the maximum level. If you set the resistance of R, to the high value, a drop
in the voltage occurs in resistor R, due to off current of My and the current cutting switch 253356 does
not normally function. Be careful (Note that the efficiency characteristics shown in the reference data
were measured without attaching a current cutting switch and is different from that shown in this

example).
ay #° 25J356
000 ﬁ O
1 SBD
¢
CONT /L
Vin Ny
*—>
+
—)*{ Rg:1IMQ 777 CL
- RESET -
Mn
ON/OFF
M)
Vss
T/7 777

Figure 7 Circuit Example Using 253356

The power off pin is configured as shown in Figure 8. DO NOT use this circuit under the floating state
because the power off pin is not internally pulled up nor pulled down. If 0.4 V to 2.4 V when Vy = 3.0
V, 0.4 Vto 1.6 V when V|y < 3.0V are applied, current consumption increases. DO NOT apply voltage.
When the power off pin is not used, connect it to Vy pin.

The power off pin is not provided with hysteresis.

VIN
Power off pin CR OSC Output voltage
“H” Operation Setting value B ¥
ON/OFF
“L Stop Vss
VSS
Figure 8

Seiko Instruments Inc. 15
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Electric Volume

The S-8330/31 series incorporates an electric volume with an 8-bit shift register and an 8-bit latch.
The output voltage is variable in the width of 12 V. The output voltage can be held in the data
transmission mode because the data read in the shift register is fetched into the latch by

unshyncronized strobe input.

VDIN
VCLK

RESET {)

VSTRB

8-bit
Shift Register

M

8-bit
Latch

- -

VCLK

vSTRB  [**

Hold

SB)

Figure 9 shows a block diagram and timing charts.

(LSB)

{0 e s s s s s

Read| Hold

VOUT

Electric
Volume

>
VOUT 7\ Min. value

7|Setting
value

Figure 9 Block Diagram and Timing

VDIN: Inputs data to the electric volume.
"Data 1" is input at “H”level; "Data 0” is input at "Low” level.

VCLK: Inputs clock to the electric volume.

VSTRB:

Output Voltage
W)

+1/2LSB ; L

Fetches data at VDIN pin into the shift register at the rising edge of clocks.

When clocks of

over 8 bhits are input, the read data is shifted in succession for each clock, and data
corresponding to 8 bits which was input lastly is valid.

Inputs strobe signal.

The contents of the shift register are latched by turning the strobe signal to "H”.

When the

data fetched into the latch is directly transmitted to the electric volume, the output voltage
changes.

+1/2LSB
(*23.5mV)

Electric

18

th Volume
127 128 ©'254 255

Figure 10 Linearity Accuracy

Seiko Instruments

+2LSB
(+93.8mV)

Data (DEC)

Inc.

Data in the latch is held by turning the strobe signal to "L".

The electric volume has 8-bit resolution.
An error in linearity may exceed +1/2LSB
(x23.5 mV) only before or after data
changeover of 127«+—128
(01111111«—10000000) (see Figure 9).

The error in linearity corresponds to 6 bits
(x93.8 mV) when used in the 12 V variable
range.

In an application where the variable range
of output voltage is 6 V or less, it is
possible to use it with high linearity
accuracy with appropriate product
selection. For example, if you want to
change output voltage within the range
from 12 V to 18 V, select the S-8330A24FS
and use it within the range of 0«<—127
(00000000+—01111111). If so, high
linearity accuracy (within+1/2LSB) can be
obtained.
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The contents of the register must be reset because they are uncertain when powering on. If the power
off pin is "L” level and step-up operation stops, the contents of the register are held inside the electric
volume by applying voltage of 2 V or more between V| to Vss. Data write and reset operation in the
register are also available under this state. The register is reset by setting VCLK to “H” and VSTRB to
“H”.  The output voltage is set to the minimum value. Power on under the state where the power off
pin is being set to “L”. Next, set VCLK to “H” and VSTRB to “H” to reset the contents of the register.
Then, start step-up operation under the state where the power off pin is being set to “H”.

[Note] If you start step-up operation without resetting the contents of the register after powering on,
the maximum voltage is output to Vour, and the connected device or instrument may be
broken or damaged. It is recommended to connect a pull down resistor to the power off pin
if a problem may occur due to the maximum output voltage.

B Recommended Selection of Series Products and External Parts

1.

How to Select the Series Products

The S-8330/31 Series comes in three types depending upon the switching transistor attachment
method (internal or external) and the oscillating frequency. As shown in Figure 11, respective output
current targets differ to ensure high efficiency within the respective output current range. Select an
appropriate series which meets your output current requirements (see the reference data for the output
current and efficiency characteristics).

@ S-8331A Series: The switching transistor is externally attached and the oscillating frequency is
180 kHz (typ.). Its target is the output current of 10 mA or more. High output
voltage of 30 V or more is available by only attaching a simple external circuit to
the S-8331A Series (see the S-8330 Series application circuit shown in Figure
17).

(@ S-8330A Series: The switching transistor is built in and the oscillating frequency is 180 kHz (typ.).
Its target is the output current ranging from 1 mA to 10 mA. The oscillating
frequency of the S-8330A Series is higher than that of the S-8330B Series.
This minimizes ripple and ensures excellent transitory response characteristics.

(3 S-8330B Series: The switching transistor is built in and the oscillating frequency is 50 kHz (typ.).
Its target is output current of 1 mA or less. The self current consumption of the
S-8330B Series is less than that of the S-8330A Series. This ensures high
efficiency in the output current of about 0.1 mA or less.

A switch transistor is A switch transitor is
built in externally attached

O )

30V

Output
Voltage S-8330B S-8330A S-8331

(f=50kHz (f=180kHz (f=180kHz)

8Vv \ J

1ImA 10mA 100mA
Output Current

Figure 11 S-8330/8331 Series Depending Upon Output Current
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2.

Inductor

The inductance value greatly affects Iyt and efficiencyn.
Figure 12 shows the dependency of Ioyr, 1 of the S-8330A and the S-8330B on “L".

S-8330A S-8330B

lout

20

LQH4N LQH4N
Vour=18V, Vy=5.0V Vour=18V, Vi=5.0V

lour n n lout lour n n

/ > - / >

; ———— >

22 100 L value (uH) 47 220 L value (uH)

| ——» S

Recommended Range Recommended Range

Figure 12 Dependency of Inductance On Maximum Output Current and Efficiency

The smaller value L, the larger peak current Iok.  loyr reaches the maximum value in a certain value L.
When decreasing value L further, the switching transistor falls short of the current drive ability and loyr
decreases; when increasing value L, a loss due to Ipx of the switching transistor decreases and the
efficiency reaches the maximum in a certain value L; when increasing value L, a loss due to a series
resistor of the coils increases. This worsens the efficiency. So, it is recommended to set value L to
22 to 100 pH in the S-8330A and 47 to 220 pH in the S-8330B, respectively.

Determine value L referring to the reference data because the maximum output current actually differs
depending upon the input voltage.

Pay attention to the allowable current of the inductor when selecting an appropriate inductor. If current
exceeding this allowable current flows into the inductor, magnetic saturation occurs in the inductor.
This may lead to a serious drop in the efficiency and damage of the IC due to exessive current.

Select an appropriate inductor so that Ipx does not exceed this allowable current. Current Ipk in the
non-continuous mode is represented by the following equation.

| \/2 lout (Vout + Vb — Vin)
PK =
Focol e

Where fosc is the oscillating frequency. Set Vp to approximately 0.4 V. For example, when you want
a power source of input voltage Vy=5 V, output voltage Voyur =30 V, and load current loyt=5 mA, the S-
8330A30FS responds to your requirements because fosc=180 kHz. When you set value L to 47 uH,
k=174 mA is found out as shown in equation (17). As a result, you can select an inductor for which
value L is 47 uH and the allowable current is 174 mA or more.

A limitation relating to the maximum value I lies in the IC itself. Always use current lpx at 500 mA or
less.

Seiko Instruments Inc.
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3.

Diode

Always use a diode which meets the following conditions.
@ Low forward voltage:  Ve<0.3 V

® Low switching speed: 500 ns max.

@ Reverse direction voltage: Vour+Ve or more

@ Rating current:  lpk or more.

Capacitor (Cin, Cour)

Capacitor (Cjy) at the input side improves the efficiency by reducing the power impedance and
stabilizing the input current. Select avalue (C) depending upon the impedance of the power supply
used.

The standard capacitance is approximately 10 uF. Select a capacitor (Coyr) at the output side with
small ESR (Equivalent Series Resistance) and large capacitance to stabilize the ripple voltage. The
standard capacitance is approximately 10 upF. It is particularly recommended to use a tantalum
electrolytic capacitor with excellent low temperature and leakage current characteristics.

Externally-attached transistors (S-8331 Series)

The output current can be increased by externally attaching a transistor to the S-8331 Series. A
bipolar (NPN) type or an enhancement (Nch) MOS FET type of transistor can be used as an external
transistor.

5.1 Bipolar NPN type

Figure 16 shows a circuit example using the 2SD1624 manufactured by Sanyo Electric Co., Ltd. as a
bipolar transistor (NPN). The drive ability to increase output current is determined by values hge and
Rb of the bipolar transistor. A peripheral circuit example of the transistor is shown in Figure 13.

VIN

Pch 2200pF

[N
A

Nch

S-8331

——————— ¢

Figure 13 External Transistor Peripheral Circuit

It is recommended to select value Rb of approximately 1 kQ. Find necessary base current I, from the
bipolar transistor hee using lp=lpk/Neg,

_Vn-0.7 0.4

Rb -
b FEXTH

and select small value Rb. Small value Rb can increase the output current, but may worsen the
efficiency. Also current may flow on the pulse or the voltage may drop due to wiring resistor.  So, find
the optimum value with experiments.

Attaching a speed-up capacitor Cb to the resistor Rb reduces switching loss and increases the
efficiency.
1
2nxRbx foscx0.7

Value Ch: Cb <

Seiko Instruments Inc. 2l
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5.2 Enhancement MOS FET type

Figure 14 shows a circuit example using the 2SK2159 manufactured by NEC Electronics Corporation
as a MOS FET transistor (Nch).
8331 series can drive a MOS FET with approx.1000 pF gate capacitance. The ON reisistor of the MOS
FET depends upon a difference between voltage input voltage V\y and the threshold voltage of the MOS
FET and thereby affects the output amperage and the efficiency. The gate voltage and the current of

the MOS FET are supplied by input voltage V.

Use an Nch power MOS FET as a MOS FET. The EXT pin in the S-

So pay attention if the input voltage is low. Also note

that the IC will not function if the threshold voltage of the MOS FET is higher than the input voltage.

283356

0

2SK2159 2b:15v —
1

SBD

EXT

p\—

¢
77

Vourt
Ra R
]
RESET ON/OFF
M
I
Vss ;

Figure 14 Circuit Example Using the 25K2159

Seiko Instruments Inc.
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B Standard Circuits
(1) S-8330 Series

ZD

/I\VOUT
:( VDIN

Vin
—O VCLK /7 cL
I % Co:\?rlgfler VSTRB i
=
|CR Oscillator | - | R:i@ }—4._4
77 i 77

52 ON/OFFT

Yo

Figure 15 S-8330 Series
(2) S-8331 Series

_:_ H-lSD . -i m

rJ\VOUT
VDIN
Vin :( +
O VCLK Z7 cu

o < PWM -
Controller VSTRB
External

1
77 I 77
V@ ON/EFT

Figure 16 S-8331 Series
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B Precautions

24

Ry &~ | T VCLK )
VSTRB
CPU |—

Mount capacitors, diodes, coils and other components as near as possible to the the IC.

Inherent ripple voltage or spike noise may generate in the switching regulator. Because it greatly
depends upon the coils and the capacitors you use, check it using an actually-mounted model.

Make sure that a loss in the switching transistor (particularly at high temperatures) does not exceed
the allowable power dissipation.

Configure parts and components so that the line to the VSS pin (indicated by the bold line shown in
Figure 17) becomes short as much as possible. If a resistor and/or an inductance component
stays on the line, the VSS potential of the IC varies depending upon the switching current.

i
4

*—— VvIN CONT Vour >

VDIN
E— S-8330 Series ZL

ON/OFF
Vss Vss

Figure 17 S-8330 Series Application Circuit

e When switching the output voltage by the electric volume, the soft start does not function. Pay

attention to overshoot occuring when increasing the output voltage with a large width (refer to 5.
Output Voltage Changeover shown in the transitory response characteristics).

Do not apply an electrostatic discharge to this IC that exceeds the performance ratings of the built-in
electrostatic protection circuit.

Seiko Instruments Inc. shall not be resposible for any patent infringement by products including the
S-8330/8331 Series in connection with the method of using the S-8330/8331 Series in such
products, the product specifications or the country of destination thereof.

Seiko Instruments Inc.
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B Application Circuits

1. Large Size LCD Panel Drive Power Supply

This is a circuit example to drive a large size LCD panel (40 V/20 mA) at a 5-V power (5 V+10%).

__ Tr.2 To 40V
000 HSD- 0 , ) >
L MA789 ZD:15V/ —
Vi Vour
- - &
VDIN - —/77F93/
I C - 47uFx2
o 1kQ S-8331A30FS VCLK 500kQ pFEx
= 2SD1624 EXT VSTRB———=
v ONJ/OFF,
SS
2200pF
77 77 7;7 777

Figure 18 Large Size LCD Panel Drive Power Supply

This is an output voltage step-up circuit using the S-8331 Series. 30 V or more output voltage, i.e., the
maximum voltage of the S-8330/8331 Series, is available by dividing the output voltage by external
resistors RA and RB and feeding back to Voyr pin.  In the S-8331 Series the internal impedance of Vour
pin varies by switching the electric volume. Therefore, a small singal NPN transistor (Tr. 3) is needed
between the external voltage dividing resistor and Voyt pin to convert the impedance.

The output voltage is represented by equation (18).

RB

Output voltage = | ——
P g (RA+RB

j ® (VOUTHVBE)  oveeeerrvreeersseanes (18)

Vour : S-8331 Vgur setting voltage
Vge : Voltage between the base and the emitter of Tr. 3

Pay attention to the following precautions when using this IC.

Make sure that the switching transistor (Tr.1) and a Schottky diode (SD) have sufficient resistance
against high output voltage you use. For example, the 2SD1624 manufactured by Sanyo Electric
Co., Ltd. and the MA789 manufactured by Matsushita Electric Industrial Co., Ltd. are used in this
circuit example for a switching transistor and a Schottky diode, respectively.

When stopping step-up operation from the step-up operation state using the power off pin, Vour pin
is short-circuited to Vss by an Nch transistor. Because of this, the output voltage is temporarily
added to the area between the collector and the emitter of the transistor (Tr. 3). Always use a small
signal transistor which is sufficient enough to withstand high output voltage (Tr. 3).

The output voltage fails to stabilize when the output current falls short to 1 mA or less. In this case,
add a capacitor CF between the output line and the Voyr pin. The recommended capacitance of
the capacitor is approx. 0.01 pF. Select the best capacitance after checking it under actual
operation conditions.

Seiko Instruments Inc. 25
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2. Medium Size LCD Panel Drive Power Supply for PDA

Voltage suitable for smart addressing (SA) and multiple line addressing (A) drive generates from a
3 V- or 5 V-power supply. The following is a circuit example and its characteristics, targeted at positive
voltage of approx. +15 V/500 pA and negative voltage of approx. -9 V/500 pA.

& +VOUT
] +15V
®—9—— v, ONOFF
VOUT
VDIN
VINE [+
77 S-8330B
Set e VeLK
/104 - CONT]
vouT=15v [ 3 . [1VSTR8 v
S !

Figure 19 Medium Size LCD Panel Drive Power Supply for PDA

. Output Current - Output Voltage Characteristics (Output Current Increase
Output Current - Output voltage characteristics (Output Current Increase) P p 9 (Outp )

Vour=+15V
154 our Vour=—9V
- -8.6
15.2 -8.8
B .
Output Vol. 150 Output Vol. d
VOUT (V) vouT (v) 990
14.8 7_VINi2.8V —9.2 [ |7 VIN=2.8
| —VIN:3.5V | [T VIN=3.8V|
_| VIN=5.0V —VIN=5.0V]
14.6 94 INNEH
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Output Current loyr (MA) Output Current loyr (MA)

Output Current - Efficiency Characteristics (Output Current Increase)

90

80

Efficiency 70 7
n (%) 4 N
60 7**””;;74**""”7**”’ VB EREERE

— VvIN=2.8V ]
50 TTTVIN=38V T
i ‘_W v\mz‘s.‘o‘ -
40
0.01 0.1 1 10 100
Output Current loyr (MA)

//
/

This circuit stablilizes the positive output voltage +VOUT in the S-8330B Series. The negative output
voltage -VOUT is determined and stabilized by the wiring ratio at the second and third sides in the
transducer manufactured by Sumida Corporation (CEE93 6375-002 non-gap type) when the output
current at the positive side is the same as that at the negative side. Also this circuit is targeted at
applications at low load. The use of a 50 kHz product with low switching frequency, improves the
efficiency at load of approx. 500 mA.
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Pay attention to the following precautions when using it.

Generally, the allowable current level of the thin transducer (CEE93 equivalent) is lower than that of
the thin coil (CD54 equivalent). Make sure that the current flowing into the transducer under the
specified operational conditions does not exceed the allowable current. For example, if load
current is larger than 5 mA in the above circuit, magnetic saturation occurs and the IC may be
damaged at the worst.

When using an external gap-type transducer, the stability in the negative output voltage may
worsen.

Seiko Instruments Inc. Vi
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B Temperature Characteristics

Iss1,lss2— Temp Iss1,lss2 — Temp
S-8330A Iss1:Vin=2V Vout=8V lss2: Vin=5V, Vour=30V S-8331A Iss1:Vin=2V,Vour=8V Iss2:Vin=5V,Vour=30V
180 ‘ 180
160 |— Vi 160
140 — | 140
120 120
Iss; 100 lss1 100
(WA) 80 VS5 | (uA) 80
60 f 60 Vin=9V -
40 J‘— 40
Vin=5V
20 Vin=2V —— 20
0 1 0 Vin=2V J
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
lsss — Temp lsss — Temp
S-8330A S-8331A
0.10 0.10
0.08 0.08 / Vassov
0.06 0.06 ‘
ISSS ISSS /
®A 04 @A 904 ] =
1/
0.02 - 0.02 Y {
Vin=5V %/;\N =2V
0.00 —{évw:zv 0.00 i —
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
lswo — Temp MaxDuty — Temp
S-8330A/B S-8330A/31A VOUT=18V
0.10 100
0.08 90
0.06 Vin=2,5,9V | 80 Vin=2V
Iswq / MaxDuty —
0 Vin=5V
WA 504 (%) 70 =
/ Vin=9V
0.02 / 60
0.00 <" 50
-40 -20 0 20 40 60 80 100 -40  -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
B Power Supply Dependency Characteristics
FOSC - V\N ISW - VIN
S-8330A/31A S-8330A/B Vour=18V
220 350 M/
210 300 P
200 250 P
190 500 T |_—— | Ta=25
Fosc Ta=85 _| lsw @ " |
(g O [ ma) 150 |, — — oes |
Ta=25
| 100 L
160 Ta=-40 [ —
150 50
140 0
2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9
VIN (V) VIN (V)
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IEXTH - VIN
S-8331A
10
9
8 Ta=-40
7 a=al
4——4,‘;
6
lexm 5 //yr'l'a:ZS‘
(mA) _— )
4 = Ta=85
3
2
1
0
2 3 4 5 6 7 8 9
Vin (V)
VSHl,Z_ VIN
S-8330A/B/31A
1.60
1.40
Ta=85
V12 ool Ta=25
) 1.00
: — Ta=-40
//
0.80 B=—
0.60
2 3 4 5 6 7 8 9
Vin (V)
VSHCI,Z I VIN
S-8330A/B/31A
1.60 ‘
Ta=85
1.40 —
/
Vewerz e Ta=25
) 1.00 % | Ta=-40

0.80

0.60

2 3 4

Vi (V)

IE)(TL - VIN
S-8331A
10 T
9 Ta=-40
8
| —

7 —— — Ta=25
| 6 yl Ta=85
B g '/

(mA)

4

3

2

1

0

2 3 5 6 7 8
Vin (V)
VSL — VIN
S-8330A/B/31A
0.90 ‘ ‘
0.80 Ta=-40
Ta=25
0.70
Vs, Ta=85
\
V) 0.60
0.50
0.40
2 5 6 7 8
Vin (V)
VSHL - VIN
S-8330A/B/31A
0.90
0.80 Ta=-40
0.70 Ta=25
VsuL ’ Ta=85
V) 0.60
0.50
0.40
2 5 6 7 8
Vv (V)
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B Transitory Response Characteristics

1. Powering On (Vi: OV—>5.0V)

S-8330A30 (Light Load : lout=1mA) Vour=18V S-8330A30 (Heawy Load : lout=1mA) Vour=18V
5V 5V
Input Vol. Input Vol.
(2.5v/div) (2.5V/div)
0V+ (o2
20V 20V

Output Vol Output Vol /
(5V/div) (5V/div)
oV J 0oV

t (Imsec/div) t (Imsec/div)
S-8331A30 (Light Load—lour=1mA) Vour=18V S-8331A30 (Heawy Load—slout=20mA) Vour=18V
5V 5V
Input Vol. Input Vol.
(2.5V/div) (2.5V/div)
oV ov
20V 20V
Output Vol Output Vol
(5vIdiv) (5V/div)
ov / oV, }
t (Imsec/div) t (Imsec/div)

2. Power Off Pin Response (Von/off=0—5.0 V)

S-8330A30 (Light Load : Ioyr=1mA) Vin=5V,Vour=18V S-8330A30 (Heavy Load : Io,r=10mA) Vin=5V,Vour=18V
5V 5v
Power off Power off
Pin Voltage Pin Voltage
ov ov
20V 20V
o~ ~
Output Vol / Output Vol. /
(5V/div) / (5V/div) /
ov ov
t (Imsec/div) t (Imsec/div)
S-8331A30 (Light Load—slout=1mA) Vin=5V,Vour=18V S-8331A30 (Heawy Load—»[out=20mA) ViN=5V,Vour=18V
5V 5V
Power off Power off
Pin Voltage Pin Voltage
oV (0%
20V 20V
y /S
Output Vol Output Vol
(5V/div) (5V/div)
0V « ov+
t (Imsec/div) t (Imsec/div)
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3. Load Variations
S-8330A30 ( lout:0.01m—1mA)

Vin=5V,Vour=18V

Load Current]

Output Vo] l""““"/“"A‘ T\
(50mV/div)

t (bmsec/div)

S-8331A30 ( lout:0.01mA—1mA)

Vin=5V,Vour=18V

Load Current]

A
Output Vol
(50mV/div)

t (5msec/div)

4. Power Supply Variations
S-8330A30 ( VIN:2.4V_,3.5V)

lour=1MA,Vour=18V

Input Vol.
(0.5V/div)

Output Vo
(B0mV/div) WWN

t (5msec/div)

S-8331A30 ( Vin:2.4V—3.5V)

lour=1MA Vour=18V

Input Vol.
(0.5V/div)
AV, Va22oX,
Output Vol g—
(50mV/div)

t (Bmsec/div)

S-8330A30 ( lout:1MA—50.01mA) VNS5V, Vour=18V

Load Current|

Output Vol
(50mV/div] v

t (5msec/div)

S-8331A30 ( lout:1MA—50.01mA) Vin=5V,Vour=18V

Load Current|

Output Vol
(50mV/di

[

t (5msec/div)

S-8330A30 ( VIN:3.5V—2.4V) lout=1MA,Voyr=18V

Input Vol.
(0.5V/div)

Output Vol N ™= ~
(50mV/di

t (5msec/div)

S-8331A30 ( Vin:3.5V—2.4V) lout=1MA,Voyr=18V

Input Vol.
(0.5V/div)

AWMW

Output Vol *
(50mV/div)

t (msec/div)
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5. Output Voltage Changeover

S-8330A20

(Vour:8V—14V)

Vin=5V, lout=1mA

5V

STRB
Pin Vol.

ov

14v

Output Vol
(2v/div)

8V

S-8330A30

(Vout:18V—24V)

t (5msec/div)

V|N:5V, lour=1mA

5v
STRB

Pin Vol.

ov

24V

Output Vol
(2v/div)

18V +

S-8331A20

(Vout:8V—14V)

t (5msec/div)

Vin=5V, lour=1mA

5V
STRB

Pin Vol.

ov

14v

Output Vol
(2v/div)

8V

S-8331A30

(Vout:18V—24V)

t (5msec/div)

Vin=5V, lour=1mA

5V

STRB
Pin Vol.

ov

24V

Output Vol
(2Vv/div)

18v

32

t (Bmsec/div)

S-8330A20

(VOUTZ 14V~)8V)

ViN=5V, lour=10mA

5v

STRB
Pin Vol.

ov

14v

Output Vol
(2v/div)

8V

S-8330A30

(Vour:24V—»18V)

t (5msec/div)

ViN=5V, lour=10mA

5v
STRB

Pin Vol.

ov

24V

Output Vol
(2v/div)

18v

S-8331A20

(Vour:14V—8V)

t (5msec/div)

ViN=5V, lout=20mA

5V
STRB

Pin Vol.

ov

14v

Output Vol
(2v/div)

8V

S-8331A30

(Vour:24V—518V)

t (5msec/div)

ViN=5V, lout=20mA

5V

STRB
Pin Vol.

ov

24v

Output Vol
(2v/div)

18v

Seiko Instruments Inc.
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e
Vet RIS S-8330/8331 Series

B Reference Data

The reference data is used to properly determine the best external parts. Tables 1 and 2 list
characteristic data of parts recommended to respond to the wide variety of applications.

Table 1 Recommended Parts 1

No. Product Vout L model Value L Diode Cout Remark
(1) | S-8330A20 8V CD54 47 uH MA720 | 4.7 uFx2 | Output current, Efficiency
(2) | S-8330A30 18V T 0 0 0 0

(3) T 30V T 0 1 0 0

(4) | S-8330A20 8V LQH4N 0 ) ) )

(5) | S-8330A30 18V ) T ) T T

(6) ) 30V 0 1 0 0 1

(7) 0 18V 0 22 uH ) & )

(8) 0 T 0 100 pH 1 i 0

(9) | S-8330B30 T 0 100 pH 1 T T

(10) | s$-8330A20 8V CD54 47 pH ) 0 Ripple voltage
(11) | s-8330A30 18V 0 4 4 A 1

(12) 0 30V A 0 1 0 1

(13) | s-8330B30 18V LQH4N | 100 pH T 1 T

Table 2 Recommended Parts 2

Part Product Manufacturer Value L DC Max. p. c. | Diameter Height
resistor
CD54 Sumida Corporation 22 pH 0.18Q 1.11A 5.8 mm 4.5 mm
) » 47 pH 0.37Q 0.72A ) T
) T 100 uH | 0.70Q 0.52A ) 0
Inductor LQH4N Murata Manufacturing 22 uH 0.94Q 0.32A 4.5 mm 2.6 mm
Co., Ltd.
o ) 47 uH 1.5Q 0.22A ) 0
T 1 100 pH | 250 0.16A 1 T
) ) 220 pH 5.4Q) 0.11A T 0
Diode MA720 Matsushita Electric | Forward current 500 mA  (VF=0.55 V)
Industrial Co., Ltd.
Output F93 Nichicon Corporation
capacitor
External 2SD1624 | Sanyo Electric Co., Ltd.
transistor
(1)
S-8330A20 (CD54:47H) S-8330A20 (CD54:47,H)
Output Current — Output Voltage Characteristics (Output Current Increase) Output Current — Efficiency Characteristics (Output Current Increase)
Vour=8V Vour=8V
84 T T T TTTT T T T T T T 100 T T T T T
IRt Lo L 1 1 9 | | ‘ \Nlll
8.2 | R o [ | | | | DI
Output Vol. IRt Lo A 1 1 1 1 L
Vourt (V) IR EERN [ e { | | 80 | | o
o | I gl | R | | Efficiency | [
8.0 | \\H;\; \ ;\ Iry T : : n(%) ‘ : HH
o | \T\ LA | | 70 ; ; ;w ‘ : : :
—ViN=2v| L L | | vl
Pl —es [ ©if : | VNSV
| —VIN=V [ T 1 1 1 1 [ VIN=IVI—
76 \\\HH} | \\: | \: | | 50 I ‘ - uu} L
01 1 10 100 1000 0.1 1 10 100 1000
Output Current lout(mA) Output Current lout(mA)
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(2)
S-8330A30 (CD54:47H)
Output Current — Output Voltage Characteristics (Output Current Increase)
18.4 VOUT:18V

18.2 |
Output Vol.

|
|
|
|
l
Vour (V) +———rrr !
18.0 111 “‘\\:
|
|
I
I
|
|
T
|

17.8 |

Yo

17.6 ;
0.1 1 10 100

1000

Output Current lout(mA)

3)
S-8330A30 (CD54:47H)
Output Current — Output Voltage Characteristics (Output Current Increase)

30.4

30.2 |

OutputVol. 4 | | || 1)
Vour (V) :

| [

| Lo

| o

| [

| [

| [

‘ i T
| | [
30.0 = NN \ : : : :
| | | gl
T T

| W LAA

| | | .

| ™ e

| o

| [

| L

| | =——VIN=9V
29.6 ‘
0.1 1 10 100

Output Current lout(mA)

I
1
I
29.8 | :
I
|
|

(4)
S-8330A20 (LQH4N:47,H)
Output Current — Output Voltage Characteristics (Output Current Increase)
8.4 Vouyr=8V

8.2
Output Vol.
Vour (V)

8.0

7.8 |
——VIN=5V
e \/IN=7V
7.6 —_
0.01 0.1 1 10 100
Output Current lout(mA)

S-8330A30 (CD54:47yH)

Output Current — Efficiency Characteristics (Output Current Increase)
VOUT:18V

100 T T

90 |

Efficiency -
n (%)
70

/]
o [//f
s0 L/ : :

—VIN=5V
=—VIN=9V

0.1 1 10 100 1000
Output Current lout(mA)
S-8330A30 (CD54:47HH)
Output Current — Efficiency Characteristics (Output Current Increase)
out=30V
100 LLILA T T
[NRN | [
[NRN | [
[NRR | [
90
AT UN
T IR Y
Efficiency Dnl
(%) ol
70 il
fVIN=2V
60 | ——VIN=5V [
[
: e—\/IN=9V [
50 :
10 100 1000
Output Current loutr(mA)
S-8330A20 (LQH4N:47HH)
Output Current — Efficiency Characteristics (Output Current Increase)
out=8V
100 T T T T L T T T
| | | | [N | e
| | [ | .—-—o—-a_‘_u\\}.
N
b - B i -]
| | | [N | [ ] N
| | [N | e
| | [N | e
80 | | | | LIl | e
Fificency o | N
n(%) o N N
i | | | | I | [
| | | | | (n
——VIN=2V
YA 1 H
60 T T / T Wl T ——VIN=5V Tl
b / = H—VIN=7V
| | | | | (NN
50 - —y i} - 1 -

0.01 0.1 1 10 100
Output Current lout(mA)
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5)
S-8330A30 (LQH4N:47HH)
Output Current — Output Voltage Characteristics (Output Current Increase)

Vour=18V
184 T T TTTT T T
| [N | |
L L Ll L L
| [N | |
182 F 1o N
Output Vol. — o
Vi V
OUT()l&O Vo \ o | l
1 T TTTT |
| L |
| L |
- |
178 —_VIN=2V !
—VIN=5V |
—VIN=9V ]
17.6 ; : : 4
0.01 0.1 1 10 100

Output Current lout(mA)

(6)

S-8330A30 (LQH4N:47,H)

S-8330A30 (LQH4N:47y.H)

Output Current — Efficiency Characteristics (Output Current Increase)

100 Vour=18Vv

1 1 i R

| | (NN | [N | [ |

90 [— : -~

| | | |

| | | |

| | | |

80 | I I
Efficiency ! ! ! o
n(%) | | | o
RS & | oy !

| | // 101 \1/ |

60 : : L b e /IN=5V
/77 REA, Dl

50 : : ; / H:: : HH} T :

0.01 0.1 1 10

S-8330A30 (LQH4N:47,H)

Output Current lout(mA)

Output Current — Output Voltage Characteristics (Output Current Increase) Output Current — Efficiency Characteristics (Output Current Increase{/
Vour=30V
304 T L T T T T OUT T 100 T T
| [ RN L ¥ ol | | | |
| [ RN i A Il | | | |
| [N RN [ Il | | | |
o L | | 90 | |
302 b1 i L | | |
Output Vol. L] ‘ l l ‘
Vour (V) [T [ I 80 | I i I
AT [ | | Efficiency | I |
30.0 ] J:_H ‘I S : T](%) : : : :
AT [ \ | 70 | I |
L L | Il | | | [ |
— VIN=2V| ' 11 I | | — ,
29.8 |— b ‘ | | // o |
—VIN=5V : : : : : 60 ; // ; ;/\ ; —VIN=5V —]
| | ——viN=ov| | ] } ! } /] }/ H=——VIN=9V ]
29.6 L \\\\Hl L L Ll 1 L 1 L 50 L + \’\1 \HHI‘ L T
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Output Current lout(mA) Output Current lout(mA)
)
S-8330A30 (LQH4N:22,H) S-8330A30 (LQH4N:22,H)
Output Current — Output Voltage Characteristics (Output Current Increase) Output Current — Efficiency Characteristics (Output Current Increase\)/ 18V
Vout=18V =
18.4 T —= 100 — — o —
| | | | (NN | [ |
| | | | (NN | [ |
i 90| %IW 1
18.2 | I I | T
| | | TS
Output Vol. | | | n [N
Vout (V) | 80 = | | | (NN | [ |
| ercency | R A
18.0 | | 1 (%) [ [ [ [ T
l l l l 0 / / L Wil
| | | | | | | |
—— ——VIN=2V —]
17.8 |— l 1 1 1 | /[T :
—VIN=5V | | | | 60 T / T T \ —VIN=5V
| | | | |
—\/|IN=9V : : : : f // t f \ e \/IN=9V —
| | | | | | | |
17.6 1 ; : 50 v ‘ —
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Output Current loutr(mA) Output Current lout(mA)
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S-8330A30 (LQH4N: 100yH)

S-8330A30 (LQH4N:100uH)

Output Current — Output Voltage Characteristics (Output Current Increase)

Output Current — Efficiency Characteristics (Output Current Increase)
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5V
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S-8330B30 (LQH4N:100,H)

S-8330B30 (LQH4N:100H)

Output Current — Efficiency Characteristics (Output Current Increase)
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S-8330A20 (CD54:47H)

S-8330A30 (CD54:47H)

Output Current — Ripple Voltage Characteristics (Output Current Increase)
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12)
S-8330A30 (CD54:47H)
Output Current — Ripple Voltage Characteristics (Output Current Increase)

Vour=30V
200 —_— : >
[ [ vin=2v] l R
—VIN=SV| | l = Al
150 [ | _ T T T T T TT
Rpple TNV : Vo
Voltage (IR | | | | | (N
Vr(mv)100 LT — i —
| et | | | | | Il
| [N | | | | | Il
50 | | et | | | | | Il

Foooon oo | J

| et | | | | Il
# 1 | Il
O | | Ll | | | | | | | |

0.01 0.1 1 10 100

Output Current lout(mA)

(13)
S-8330B30 (LHQ4N:100,H)
Output Current — Ripple Voltage Characteristics (Output Current Increase)

Vour=18V
200 —rr— =
[ | —viN=2v| ] L
—VIN=5V| | o

150 | T T T T T

) e—\/IN=9V | I | | |
Ripple I AR | I | | | |
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Ve(mV) 100 oo o0 o I Y A
o I I I I I
o I I I I | I
o I I I I I I
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50 } N | (N | | |
o I I I | I I
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O el Ll } L L L

0.01 0.1 1 10 100
Output Current IOUT(mA)
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® The information described herein is subject to change without notice.

® Seiko Instruments Inc. is not responsible for any problems caused by circuits or diagrams described herein
whose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific
mass-production design.

® \When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.

® Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Seiko Instruments Inc. is strictly prohibited.

® The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, or any apparatus
installed in airplanes and other vehicles, without prior written permission of Seiko Instruments Inc.

® Although Seiko Instruments Inc. exerts the greatest possible effort to ensure high quality and reliability, the
failure or malfunction of semiconductor products may occur. The user of these products, should (therefore
give thorough consideration to safety design, including redundancy, fire-prevention measures, and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.
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