Rev. 7.2 20

SMALL PACKAGE PWM CONTROL
STEP-UP SWITCHING REGULATOR

S-8323/8327 Series

The S-8323/8327 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-8323 Series) , and an error amplifier.
Equipped with best-designed control circuits, the products maintain high
efficiency over a wide range of conditions with the capability of automatically
controlling the duty ratio from 0% to 83% (78% for 250 kHz model)
according to each applied load. A step-up switching regulator is constructed
by externally connecting only a coil, a capacitor and a diode to the S-8323
Series. This feature, along with its small package and low current
consumption, makes the S-8323 Series ideal for the power supply of
portable equipment. For applications requiring a high output current,
products used with an external transistor (S-8327 Series) are also available.

B Features
e Low voltage operation: e Oscillation frequency: 30 kHz, 50 kHz, 100 kHz, and
0.9 V(lour=1 mA, 50 kHz and 100 kHz models) 250 kHz
e Low current consumption : e ~ Software start function is built-in
During operation:  17.2 A (typ.) e Shutdown function
_ (Vour =3V, 50 kHz) e  External transistor type is available (S-8327 Series)
Durllng shu-td-own. 0.5 pA (méx')_ e / SOT-23-5 small plastic package
e Duty ratio: Built-in PWM control circuit «  SOT-23-3 small plastic package
e External parts: coil, diode, and capacitor onl . .
P (a transistor is nee%ed for theyS-8327 Series.) ¢ SOT-89-3 miniature power molded plastic package
« Output voltage: accuracy of +2.4% e Step-down and voltage-inverting type are available.
B Applications
e Power supplies for portable equipment such as pagers, handy calculators, and remote controllers
e Constant voltage power supplies for cameras, video equipment, and communications equipment
e Power supply for microcomputers
B Block Diagram

(1) S-8323 Series (Types A, C, H) (2) S-8327 Series (Types B, H)
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR

S-8323/8327 Series Rev. 7.2 20

B Selection Guide

1. Product Name

S-832 X X XX XX - XXX - T2

T L

Tape Specification

Product name (abbreviation)

Package name (abbreviation)
MA : SOT-23-3 (without shutdown function)
MC : SOT-23-5 (with shutdown function, Vpp/Vout separate product)
UA : SOT-89-3 (without shutdown function)

Output voltage x 10

Product category

A : Normal product, fosc=50 kHz  (S-8323 only)
B : Normal product, fosc=100 kHz (S-8327 only)
C : For pagers, fosc=30 kHz /(S-8323 only)
D : Vopo/Vour separate product, fosc=50 kHz / (S-8323 only)
E : Voo/Vour separate product, fosc=100 kHz (S-8327 only)
H : Normal product, fosc=250 kHz (S-8323/7)
J : Vopo/Vour separate product, fosc=250kHz (S-8323/7)
Power transistor
3: Built-in switch.
7: External transistor
2. Function List
Built In  |with external| Switching Voo/Vourt
shutdown o
Product Name power power frequency function separate | Package Application
transistor | transistor (kHz) type
S-8323AxxMC Yes — 50 Yes — SOT-23-5 |With shutdown function
S-8323AXXMA Yes — 50 — — SOT-23-3 |Without shutdown function
S-8323AxxUA Yes — 50 — — SOT-89-3 |Without shutdown function
For variable output voltage by step-up DC/DC
S-8323DxxMC Yes _ 50 - Yes SOT-23-5 [converter and step-down, inverted output DC/DC
converter with an external resistor
S-8323CxxMA Yes — 30 — — SOT-23-3 |For pagers
S-8323HxxMC Yes — 250 Yes — SOT-23-5 [With shutdown function
For variable output voltage by step-up DC/DC
S-8323JIxxMC Yes — 250 _ Yes SOT-23-5 |converter and step-down, inverted output DC/DC
converter with an external resistor
S-8327BXxXMC — Yes 100 Yes — SOT-23-5 |For large load current with shutdown function
S-8327BxXMA _ Yes 100 _ _ SOT-23-3 |For large load current without shutdown function
S-8327BxxXUA _ Yes 100 _ _ SOT-89-3 |For large load current without shutdown function
For variable output voltage by step-up DC/DC
S-8327ExxMC — Yes 100 — Yes | SOT-23-5 |converter with an external resistor
S-8327HxxMC — Yes 250 Yes — SOT-23-5 |For large load current without shutdown function
For variable output voltage by step-up DC/DC
S-8327JXxxC — Yes 250 — Yes | SOT-23-5|converter with an external resistor
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Rev. 7.2 20

SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
S-8323/8327 Series

3. Product Name List

Consult our sales person for products with an output voltage other than specified above.

Seiko Instruments Inc.

Output voltage S-8323AXXMC S-8323AXXMA S-8323AXXUA S-8323CXXMA S-8323DXXMC
(V) Series Series Series Series Series
2.0 S-8323A20MC-ELA-T2 — — — S-8323D20MC-EZA-T2
25 S-8323A25MC-ELF-T2 [S-8323A25MA-ELF-T2 |S-8323A25UA-ELF-T2 |S-8323C25MA-ENF-T2 —
2.7 S-8323A27MC-ELH-T2 [S-8323A27MA-ELH-T2 |S-8323A27UA-ELH-T2 |S-8323C27MA-ENH-T2 —
2.8 S-8323A28MC-ELI-T2 — — — —
3.0 S-8323A30MC-ELK-T2  [S-8323A30MA-ELK-T2  |S-8323A30UA-ELK-T2  |S-8323C30MA-ENK-T2 [S-8323D30MC-EZK-T2
3.3 S-8323A33MC-ELN-T2 [S-8323A33MA-ELN-T2 |S-8323A33UA-ELN-T2 — —
3.8 S-8323A38MC-ELS-T2 — — — —
4.4 S-8323A44MC-ELY-T2 — — — —
4.8 S-8323A48MC-EMC-T2 — — — —
5.0 S-8323A50MC-EME-T2 [S-8323A50MA-EME-T2 |S-8323A50UA-EME-T2 — S-8323D50MC-E3E-T2
5.2 S-8323A52MC-EMG-T2 — — — —

Output voltage S-8323HXXMC S-8323JXXMC
V) Series Series
2.5 — S-8323J25MC-FQF-T2
3.0 S-8323H30MC-F4K-T2 | S-8323J30MC-FQK-T2
3.3 S-8323H33MC-F4AN-T2 | S-8323J33MC-FQN-T2
4.8 S-8323H48MC-F5C-T2 —

5.0 S-8323H50MC-F5E-T2 | S-8323J50MC-FRE-T2

Output voltage S-8327BXXMC S-8327BXXMA S-8327BXXUA S-8327EXXMC
(V) Series Series Series Series
2.0 — — — S-8327E20MC-EVA-T2
2.5 S-8327B25MC-ERF-T2 |S-8327B25MA-ERF-T2 |S-8327B25UA-ERF-T2 —

2.7 S-8327B27MC-ERH-T2 |S-8327B27MA-ERH-T2 |S-8327B27UA-ERH-T2 —
2.8 S-8327B28MC-ERI-T2 — B/ —
3.0 S-8327B30MC-ERK-T2 [S-8327B30MA-ERK-T2 |S-8327B30UA-ERK-T2 —
3.2 S-8327B32MC-ERM-T2 — — —
3.3 S-8327B33MC-ERN-T2 |S-8327B33MA-ERN-T2 |S-8327B33UA-ERN-T2 —
3.6 S-8327B36MC-ERQ-T2 — — —
4.8 S-8327B48MC-ESC-T2 — — —
5.0 S-8327B50MC-ESE-T2 [S-8327B50MA-ESE-T2 |S-8327B50UA-ESE-T2 |S-8327E50MC-EKE-T2
5.2 S-8327B52MC-ESG-T2 — — —
5.4 S-8327B54MC-ESI-T2 — — —
5.6 — = — —
6.0 S-8327B60MC-ESO-T2 = — —
7.0 — ~ — S-8327E70MC-EKY-T2

Output voltage S-8327HXXMC S-8327IXXMA
V) Series Series
25 — S-8327J25MC-F8F-T2
3.0 S-8327H30MC-FWK-T2 4 S-8327J30MC-F8K-T2
33 S-8327H33MC-FWN-T2 | S-8327J33MC-F8N-T2
3.6 S-8327H36MC-FWQ-T2 —

5.0 S-8327H50MC-FXE-T2 S-8327J50MC-F9E-T2
5.2 S-8327H52MC-FXG-T2 —
5.6 S-8327H56MC-FXK-T2 —




SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
S-8323/8327 Series Rev. 7.2 20

B Pin Assignment

5 4 2
H |:| F| I\
SOT-23-5 SOT-23-3 SOT-89-3
Top view Top view Top view
1 2 3 1 3 1 2 3
Figure 2
Products: S-8323AxxMC, S-8327BxxMC Products: S-8323DxxMC, S-8327ExxMC
S-8323HxXMC, S-8327HxxMC S-8323JIxxMC, S-8327JxxMC
Package: SOT-23-5 Package: SOT-23-5
Pin No. | Pin name Functions Pin No. | Pin name Functions
§|_?Htggma Ic?peration 1 VOUT _ | Output voltage pin
1 ON/OFE '(stepping up operation) 2 VDD Rower SUpply pin_
“L": Stop stepping up 3 — N.C. (Non Connection)
(whole circuit stop) 4 VSS END Dlrll_ . .
Output voltage pin and power xternal inductor connection
2 vouT supBIy pin 9ep P CONT | pin (for S-8323 Series)
3 — N.C. (Non Connection) 5 External transistor connection
4 VSS GND pin EXT pin (for S-8327 Series)
External inductor connection
CONT | pin (for S-8323 Series)
S External transistor connection
EXT | pin (for S-8327 Series)

Products: S-8323AxxMA, S-8323AxxUA, S-8323CxxMA
S-8327BxxMA, S-8327BxxUA
Packages: SOT-23-3, SOT-89-3

Pin No. | Pin name Functions
1 VSS GND pin
Output voltage pin and power
VOuT supply pin

External inductor connection
CONT | pin (for S-8323 Series)
External transistor connection
EXT | pin (for S-8327 Series)

B Absolute Maximum Ratings

(Unless otherwise specified: Ta=25°C)

Parameter Symbol Ratings Unit
VOUT, VDD pin voltage Vout: Vbb Vss—0.3 t0 Vggt+11 \Y
ON/OFF pin voltage Vonorr Vss—0.3 t0 Vss+11 \Y
CONT pin voltage Veont Vss—0.3 to Vgst11 V
CONT pin current lconT 300 mA
EXT pin voltage Vext Vss—0.3 to Vour+0.3 \Y
EXT pin current lexT +50 mA
Power dissipation PD SOT-89-3 >0 mw

SOT-23-5, SOT-23-3 150
Operating temperature Torr -40 to +85 °C
Storage temperature Tste -40 to +125 °C

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.
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
Rev. 7.2 20 S-8323/8327 Series

B Electrical Characteristics

1-1. S-8323AxxMC

(Unless otherwise specified: Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Unit | Test circuit
Output voltage Vour S-8323A52MC 5.075 5.200 5.325
S-8323A50MC 4.880 5.000 5.120
S-8323A33MC 3.221 3.300 3.379
S-8323A30MC 2.928 3.000 3.072
S-8323A27MC 2.635 2.700 2.765
S-8323A25MC 2.440 2.500 2.560 \Y 1
Input voltage Vin — — 9
Operation start voltage Vst1 lour=1 MA — — 0.9
Oscillation start voltage Vsr2 (N:gﬁ).?eggl?;gigst’ovg I{/a%;a/ ig‘ﬂgd to Vour — — 0.8 2
. . lout=1 MA,
Operation holding voltage Vio Measured by decreasing Vy voltage gradually 0.7 _ _ 1
Current consumption 1 Iss1 Vour=0utput voltagex0.95 S-8323A52MC — 31.6 52.6 pHA 2
S-8323A50MC — 30.2 50.3
S-8323A33MC — 19.1 31.8
S-8323A30MC — 17.2 28.7
S-8323A27MC — 155 25.9
S-8323A25MC — 14,3 23.9
Current consumption 2 Iss2 Vour=0utput voltage+0.5 S-8323A52MC — 3.5 6.9
S-8323A50MC — 3.5 6.9
S-8323A33MC — 3.3 6.5
S-8323A30MC — 3.2 6.4
S-8323A27MC — 3.2 6.4
S-8323A25MC — 3.2 6.3
SCft}J{:{gg\tN(;onsumptmn during lsss VonG=0 V / . 05
Switching current lsw Veont=0.4 V S-8323A52MC 114 182 — mA —
S-8323A50MC 114 182 —
S-8323A33MC 78 125 —
S-8323A30MC 78 125 —
S-8323A27MC 61 98 —
S-8323A25MC 61 98 —
f:\:lrtgrr:tmg transistor leak lswo Vour= Veonr=10 V o o 1.0 LA o
Line regulation AVout1 Vn=0output voltagex0.4 tox0.6 — 30 60 mv 1
Load regulation AVout2 lour=10 pA to lour(below) x1.25 — 30 60
Output voltage S-8323A52MC — +0.26 — mV/°C
temperature S-8323A50MC — +0.25 —
coefficient AVour/ATa |Ta=-40°C to +85°C S-8323A33MC — +0.17 —
S-8323A30MC — +0.15 —
S-8323A27MC — +0.14 —
S-8323A25MC — +0.13 —
Oscillation frequency fosc \h;%U;;L?rLjetgl\J/s;\?eltfigr?wng%ONT bin 425 50 57.5 kHz 2
. Vour=output voltagex0.95
Max. duty ratio MaxDuty Measured waveform at CONT pin 75 83 90 %
Voyr=outputvoltagex0.95
. Vsh JLCJ)SZ;ed tr?e oscilla?tion at CONT pin 0.75 B B v
Shutdown pin When
Input voltage Vsi1 Vour=output voltagex0.95 Vo r>15V — — 0.3
(ON/OFF type) Judged the stop of oscillation V\;’ﬁ; :
VAP at CONT pin Vour<1.5 V — — 0.2
Soft start time tss 3.0 6.0 12.0 ms —
Efficiency EFFI S-8323A52MC — 87 — % 1
S-8323A50MC — 87 —
S-8323A33MC — 83 —
S-8323A30MC — 83 —
S-8323A27MC — 79 —
S-8323A25MC — 79 —
External parts used:
- Caoil: CD54 (100 pH) of Sumida Corporation
- Diode: MA720 (Schottky type) of Matsushita Electronic Industrial Co., Ltd.

- Capacitor:  F93 (16 V, 22 pF, tantalum type) of Nichicon Corporation

Applied V\y=output voltagex0.6, applied, loyr=0utput voltage/250 Q
The shutdown pin is connected to VOUT pin.

Note 1: The output voltage specified above is the typical value.

Seiko Instruments Inc. 5



SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
S-8323/8327 Series

Rev. 7.2 20

1-2. S-8323AxxMA, S-8323AxxUA, S-8323DxxMC

(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit Test circuit
Output voltage Vour S-8323x50xx 4.880 5.000 5.120
S-8323x33xx 3.221 3.300 3.379
S-8323x30xx 2.928 3.000 3.072
S-8323x27xx 2.635 2.700 2.765
S-8323x25xx 2.440 2.500 2.560
S-8323x20xx 1.952 2.000 2.048 \Y 1
Input voltage Vin — — 9
Operation start voltage Vst lout=1 MA — — 0.9
Oscillation start voltage Vsr2 lc\l:ooﬁr_(rteprgl?ég) igst’ovg Ii/a gb(; igpkllgd to Vour — — 0.8 2
. . lout=1 mA
Operation holding voltage Vio l\ztgasured ’by decreasing Vy voltage gradually 0.7 _ — 1
Current consumption 1 Iss1 Vour=output voltagex0.95 S-8323x50xx — 30.2 50.3 pA 2
S-8323x33xx — 19.1 31.8
S-8323x30xx — 17.2 28.7
S-8323x27xx — 15.5 25.9
S-8323x25xx — 14.3 23.9
S-8323x20xx — 11.6 19.4
Current consumption 2 Iss2 Vour=output voltage+0.5 S-8323x50xx — 3.5 6.9
S-8323x33xx — 3.3 6.5
S-8323x30xx — 3.2 6.4
S-8323x27xx — 3.2 6.4
S-8323x25xx — 3.2 6.3
S-8323x20xx — 3.1 6.2
Switching current lsw Veont=0.4 V S-8323x50xx 114 182 — mA —
S-8323x33xx 78 125 —
S-8323x30xx 78 125 —
S-8323x27xx 61 98 —
S-8323x25xx 61 98 —
S-8323x20xx 45 71 —
imté:rf:;ng transistor leak lswo Vour= Veonr=10 V / . 10 uA
Line regulation AVout1 Vn= output voltage x0.4 to x0.6 — 30 60 mv 1
Load regulation AVours lour=10 pA to loyr (below) x1.25 — 30 60
AVoyr/ATa |Ta=-40°C to +85°C S-8323x50xx — +0.25 — mV/°C
Output voltage S-8323x33xx — +0.17 —
temperature S-8323x30xx — +0.15 —
coefficient S-8323x27xX — +0.14 —
S-8323x25xx — +0.13 —
S-8323x20xx — +0.10 —
Oscillation frequency fose n%“;;ggg%;’f;%gﬁ:;%ONT 4 425 50 57.5 kHz ,
Max.duty ratio MaxDuty | ol Wauefotm at GONT pin s B8 | 0 | %
Soft start time tss 3.0 6.0 12.0 ms —
Efficiency EFFI S-8323x50xx — 87 — % 2
S-8323x33xx — 83 —
S-8323x30xx — 83 —
S-8323x27xx — 79 —
S-8323x25xx — 79 _
S-8323x20xx — 75 —

External parts used:
- Coil: CD54 (100 pH) of Sumida Corporation
- Diode: MAT720 (Schottky type) of Matsushita Electronic Industrial Co., Ltd.
- Capacitor:  F93 (16 V, 22 uF;tantalum type) of Nichicon Corporation

Applied V\y=output voltagex0.6, loyr=0utput voltage/250 Q
The VDD pin is connected to VOUT pin for Vpp/Vour Separate product.

Note 1: The output voltage specified above is the typical value.
Note 2: Vpp/Vour Separate products:
Boot operation is performed from Vpp=0.8 V.
However, 2.0 V or more for Vpp is recommended to stabilize the output voltage and oscilation frequency.

6 Seiko Instruments Inc.




SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
Rev. 7.2 20 S-8323/8327 Series

1-3. S-8323CxxMA
(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. | Max. Unit | Test circuit
Output voltage Vour S-8323C30MA 2.928 3.000 3.072
S-8323C27MA 2.635 2.700 2.765
S-8323C25MA 2.440 2.500 2.560 \% 1
Input voltage Vin — — 9
Operation start voltage Vst1 lour=1 MA — — 0.9
Oscillation start voltage Vsra ggﬁ)}tiﬂﬁégi?gg I:? %‘; ig‘ﬁgd to Vour — — 0.8 2
. . lour=1 MA,
Operation holding voltage Vhio I\C/JILéTasured by decreasing V,y voltage gradually 0.7 _ _ L
Current consumption 1 Iss1 Vour=0output voltagex0.95 S-8323C30MA — 11.6 19.3 pA 2
S-8323C27MA — 10.5 17.5
S-8323C25MA — 9.8 16.3
Current consumption 2 Iss2 Vour=output voltage+0.5 S-8323C30MA — 3.0 5.9
S-8323C27MA — 2.9 5.8
S-8323C25MA — 2.9 5.8
Switching current lsw Veont=0.4 V S-8323C30MA 78 125 — mA —
S-8323C27MA 61 98 —
S-8323C25MA 61 98 —
z\]/\;lrtgr?tlng transistor leak lswo Vour= Veonr=10 V . / 10 uA
Line regulation AVout1 Vn= output voltage x0.4 to x0.6 — 30 60 mV 1
Load regulation AVoutz lour=10 pA to lour (below) x1.25 — 30 60
Output voltage AVout/ATa |Ta=-40°C to +85°C S-8323C30MA — +0.15 — mV/°C
temperature S-8323C27MA — +0.14 —
coefficient S-8323C25MA — +0.13 —
Oscillation frequency fosc m%ugggrgg%&;\?étfigr?;%ONT pin 25 30 35 kHz ,
Dy e o i ERERE
Soft start time tss 3.0 6.0 12.0 ms —
Efficiency EFFI S-8323C30MA — 81 — % 2
S-8323C27MA — 77 —
S-8323C25MA — 77 —
External parts used:
-Coil: CD54 (100uH) of Sumida Corporation
-Diode: MA720 (Schottky type) of Matsushita Electronic Industrial Co., Ltd.

-Capacitor: F93 (16 V, 22 uF, tantalum type) of Nichicon Corporation
Applied V\y=output voltagex0.6, loyr=0utput voltage/250 Q

Note 1: The output voltage specified above is the typical value of the output voltage.

Seiko Instruments Inc. 7
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1-4. S-8323HxxMC
(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit | Test circuit
Output voltage Vour S-8323H31MC 3.026 3.100 3.174
S-8323H33MC 3.221 3.300 3.379
S-8323H50MC 4.880 5.000 5.120 \Y 1
Input voltage Vin — — 9
Operation start voltage Vsr1 lour=1 MA — — 1.4
— No external parts, voltage applied to Vour o
Oscillation start voltage Vst2 CONT pulled up t0 5 V by 10 kQ 1.3 2
. ) lour=1mA,
Operation holding voltage Vio Measured by decreasing V,y voltage gradually 0.7 _ _ L
Current consumption 1 lss1 Vour=output voltagex0.95 S-8323H31MC — 82.0 136.6 pA 2
S-8323H33MC — 87.9 146.5
S-8323H50MC — 142.6 237.7
Current consumption 2 lss2 Vour=output voltage+0.5 S-8323H31MC — 10.0 19.9
S-8323H33MC — 10.0 19.9
S-8323H50MC — 10.2 20.3
Current consumption durin —
s#utdown umpt uring Isss Voniorr =0 V - - 0.5
Switching current lsw Veont=0.4 V S-8323H31MC 78 125 — mA —
S-8323H33MC 78 125 —
S-8323H50MC 114 182 —
Switching transistor leak | Vo= V. 10V Y 1.0 A
current SWQ OuT= VCONT— H
Line regulation AVourt1 Vy=output voltagex0.4 to x0.6 — 30 60 mvV 1
Load regulation AVout2 lour=10 pA to loyr(below) x1.25 — 30 60
Output voltage AVour/ATa |Ta=-40°C to +85°C S-8323H31MC — +0.16 — mV/°C
. S-8323H33MC — +0:17 —
mperatur fficien
temperature coefficient S-8323HE0MC —4 .25 —
I Vour=output voltagex0.95
Oscillation frequency fosc Measured waveform at CONT pin 2125 250 287.5 kHz 2
. Vour=output voltagex0.95 o
Max. duty ratio MaxDuty Measured waveform at CONT pin 0 8 85 0
. Vour=output voltagex0.95
Shutdown pin Vs Judged the oscillation at CONT pin Y75 _ _ v
Input voltage wh
(ON/OFF type) Vsi1 Vour=output voltagex0.95 en — 0.3
g Vour>1.5V
Judged the stop of oscillation When
Vsio at CONT pin Vour€l.5 — _ 0.2
Soft start time tss 1.8 3.6 7.2 ms —
Efficiency EFFI S-8323H31MC — 83 — % 1
S-8323H33MC — 83 —
S-8323H50MC — 87 —
External parts used:
- Coil: CD54 (22 pH) of Sumida Corporation
- Diode: MA720 (Schottky type) of Matsushita Electronic Industrial Co., Ltd.

- Capacitor:  F93 (16 V, 22 uF, tantalum type) of Nichicon Corporation

Applied V\y=output voltagex0.6, applied, lour=0utput voltage/250 Q
The shutdown pin is connected to VOUT pin.

Note 1: The output voltage specified above is the typical value.

8 Seiko Instruments Inc.



SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
Rev. 7.2 20 S-8323/8327 Series

1-5. S-8323JxxMC
(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit | Test circuit
S-8323J25MC 2.440 2.500 2.560
Output voliage Vour S-8323J50MC | 4.880 | 5.000 | 5.120 L
Input voltage Vin — — 9
Operation start voltage Vs lout=1 MA — — 1.4 v
—_— No external parts, voltage applied to Vour
Oscillation start voltage Vst2 CONT pulled up t0 5 V by 10 kQ — — 1.3 2
) ) lour=1mA,
Operation holding voltage Vio Measured by decreasing Vy voltage gradually 0.7 * * 1
. S-8323J25MC — 64.8 108.0
C t t 1 | Vour=0output volt 0.95
urrent consumption ss1 out=0Output voltagex S-8323750MC — 1426 2377 . ,
. _ S-8323J25MC — 9.9 19.7 H
Current consumption 2 Iss2 Vour=output voltage+0.5
S-8323J50MC — 10.2 20.3
. S-8323J25MC 61 98 —
Switch t | VCONT=0.4V A
Witehing curren sw S5-8323J50MC | 114 182 — m B
Switching transistor leak
rremt lswg  [Vour= VCONT=10 V — — 1.0 LA
Line regulation AVour:  |Vin= output voltage x0.4 to x0.6 — 30 60 mv
Load regulation AVourt2 lour=10 pA to loyr (below) x1.25 — 30 60 1
Output voltage ~ o o S-8323J25MC — +0.13 — o
temperature coefficient AVour/ATa | Ta=-40°C to +85°C S-8323J50MC — +0.25 — mvic
. Vour=output voltagex0.95
Oscillation frequency fosc Measured waveform at CONT pin 2125 250 287.5 kHz X
. Vour=output voltagex0.95 o
Max.duty ratio MaxDuty Measured waveform at CONT pin . 8 85 %
Soft start time tss 1.8 3.6 7.2 ms —
- S-8323J25MC v 2 79 —
Eff EFFI % 2
clency S-8323150MC v/ 87 — °
External parts used:
- Coil: CD54 (22 pH) of Sumida Corporation
- Diode: MA720 (Schottky type) of Matsushita Electronic Industrial Cox; Ltd.

- Capacitor:  F93 (16 V, 22 uF, tantalum type) of Nichicon Corporation

Applied V\y=output voltagex0.6, loyr=0utput voltage/250 Q
The VDD pin is connected to VOUT pin for Vpp/Vour Separate product.

Note 1: The output voltage specified above is the typical value.

Note 2: Vpp/Vour Separate products:
Boot operation is performed from Vpp=0.8 V.
However, 2.0 V or more for Vpp is recommended to stabilize the output voltage and oscilation frequency.
However, accuuracy of output volutage is degraded to +4% under the Vpp volltage between 2.0 V to 2.35 V.
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
S-8323/8327 Series

Rev. 7.2 20

2-1. S-8327BxxMC

(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit | Test circuit
S-8327B54MC 5.270 5.400 5.530
S-8327B50MC 4.880 5.000 5.120
S-8327B36MC 3.514 3.600 3.686
S-8327B33MC 3.221 3.300 3.379
Output voltage Vour S8327B30MC | 2.928 | 3.000 | 3.072 s
S-8327B28MC 2.733 2.800 2.867
S-8327B27MC 2.635 2.700 2.765 \%
S-8327B25MC 2.440 2.500 2.560
Input voltage Vin — — 9
Operation start voltage Vst1 lour=1 MA — — 0.9
Oscillation start voltage Vst2 No external parts, voltage applied to Vour — — 0.8 4
. . lour=1mA,
Operation holding voltage Vio Measured by decreasing Vi voltage gradually 0.7 * * 3
S-8327B54MC — 41.0 68.3
S-8327B50MC — 37.6 62.6
S-8327B36MC — 26.0 43.3
Current consumption 1 Iss1 Vour=output voltagex0.95 g:ggggggmg — ﬁz gg?
S-8327B28MC — 20.0 33.3
S-8327B27MC — 19.2 32.0
S-8327B25MC — 17.8 29.7
S-8327B54MC — 4.2 8.3 A 4
S-8327B50MC — 12 8.3 H
S-8327B36MC — 4.0 7.9
Current consumption 2 Iss2 Vour=output voltage+0.5 g:ggggggmg : gg ;g
S-8327B28MC — 3.9 7.8
S-8327B27MC — 3.9 7.7
S-8327B25MC — 3.9 7.7
g#l:'{ggsv(rz‘onsumptlon while lsss Vonge=0 V - N 05
S-8327B54MC -5.3 -8.0 —
S-8327B50MC -5.3 -8.0 —
S-8327B36MC -3.5 -5.3 —
_ S-8327B33MC -35 -5.3 —
lexr VEXT=Vour-0-4 V S-8327B30MC 35 5.3 —
S-8327B28MC 2.7 -4.0 —
S-8327B27MC -2.7 -4.0 —
EXT pin output current g:gggggimg 1%77 1?5% — mA —
S-8327B50MC 10.7 16.0 —
S-8327B36MC 7.0 10.5 —
_ S-8327B33MC 7.0 10.5 —
lexr VEXT=0.4V S-8327B30MC 7.0 10.5 —
S-8327B28MC 5.3 8.0 —
S-8327B27MC 5.3 8.0 —
S-8327B25MC 5.3 8.0 —
Line regulation AVout1 Vn=output voltagex0.4 to x0.6 — 30 60 mv
Load regulation AVourz lour=10 pA to lour(below) x1.25 — 30 60
S-8327B54MC — +0.27 —
S-8327B50MC — +0.25 —
Output voltage S-8327B36MC — +0.18 — 3
temperature AVour/ATa |Ta=-40°C to +85°C S-8327B33MC — 0.1/ — mv/°C
coefficient S-8327B30MC — +0.15 —
S-8327B28MC — +0.14 —
S-8327B27MC — +0.14 —
S-8327B25MC — +0.13 —
. Vour=output voltagex0.95
Oscillation frequency fosc Measured waveform at EXT pin 85 100 115 kHz
. Voyr=output voltagex0.95
Max. duty ratio MaxDuty |\jeasured waveform at EXT pin & 83 90 %
Vour=output voltagex0.95
Vsn Judged the oscillation at EXT pin 0.75 - - 4
Shutdown pin When
Vs Voeyr=0utput voltagex0.95 — — 0.3 v
Input voltage Judged the stop of oscillation g\;’ﬁéil"r’ v
Vsiz at EXT pin Vour<l5 V — 0.2
Soft start time tss 3.0 6.0 12.0 ms —
S-8327B54MC — 88 —
S-8327B50MC — 88 —
S-8327B36MC — 84 —
. S-8327B33MC — 84 — 0
Efficiency EFFI S8327B30MC — 84 — % 3
S-8327B28MC — 80 —
S-8327B27MC — 80 —
S-8327B25MC — 80 —

External parts used:

- Coil: CD54 (47 uH) of Sumida Corporation

- Diode: MA720 (Schottky type) of Matsushita Electronic Industrial Co., Ltd.
- Capacitor:  F93 (16 V, 47 pF, tantalum type) of Nichicon Corporation

- Transistor: 2SD1628G of Sanyo Electric Co., Ltd.

1.0 kQ
2200 pF (ceramic)

- Base Resistance (Rb):
- Base Capacitor (Cb):

Applied V\y=output voltagex0.6, loyr=0utput voltage/50 Q
The shutdown pin is connected to VOUT pin.

Note 1: The output voltage specified above is the typical value.

10 Seiko Instruments Inc.




SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
S-8323/8327 Series

Rev. 7.2 20

2-2. S-8327BxxMA, S-8327BxxUA, S-8327ExxMC

(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit | Test circuit
S-8327x50xx 4.880 5.000 5.120
S-8327x33xx 3.221 3.300 3.379
Output voltage Vour S-8327x30xx 2.928 3.000 3.072
S-8327x27xx 2.635 2.700 2.765 3
S-8327x25xX 2.440 2.500 2.560 v
S-8327x20xx 1.952 2.000 2.048
Input voltage Vin — — 9
Operation start voltage Vs lout=1 MA — — 0.9
Oscillation start voltage Vst2 No external parts, voltage applied to Vour — — 0.8 4
. . lout=1 MA,
Operation holding voltage Vio I\(;ILéTalsured by decreasing Vi voltage gradually 0.7 — —
S-8327x50xx — 37.6 62.6
S-8327x33xx — 23.7 39.5
Current consumption 1 Iss1 Vour=output voltagex0.95 S-8327x30xx — 214 35.7
S-8327x27xx — 19.2 32.0
S-8327x25xx — 17.8 29.7
S-8327x20xx — 14.5 24.1 A 4
S-8327x50xx — 42 8.3 H
S-8327x33xx — 4.0 7.9
Current consumption 2 lss2 Vour=output voltage+0.5 ::g;;iggx : gg ;3
S-8327x25xx — 3.9 7.7
S-8327x20xx = 3.8 7.6
S-8327x50xx -5.3 -8.0 —
S-8327x33xx -3.5 -5.3 —
I e e e
S-8327x25xX -2.7 -4.0 —
EXT pin output current S-8327x20xX -1.9 -2.9 — mA o
S-8327x50xx 10.7 16.0 —
S28327x33xXx 7.0 10.5 —
S-8327x30xx 7.0 10.5 —
lom - VEXT=04V S-8327%27xx 53 8.0 —
S-8327x25xx 5.3 8.0 —
S-8327x20xx 3.8 5.7 —
Line regulation AVout1 Vn=output voltagex0.4:to x0.6 — 30 60 mv
Load regulation AVourt? lour=10 pA to loyr(below) x1.25 — 30 60
S-8327x50xx — +0.25 —
Output voltage S-8327x33xx — +0.17 — 3
temperature AVour/ATa |Ta=-40°C to #85°C S-8327x30xx — £0.15 — mv/°C
coefficient S-8327x27xx — +0.14 —
S-8327x25xx — +0.13 —
S-8327x20xx — +0.10 —
Oscillation frequency fosc \&%U;:Sgg%;\?;i?gX;%SXT bin 85 100 115 kHz A
Max. duty ratio MaxDuty \&%U;:Sf;g?,\t,;\?;i?gg{ ?ESXT bin 75 83 90 %
Soft start time tss 3.0 6.0 12.0 ms —
S-8327x50xx — 88 —
S-8327x33xx — 84 —
- S-8327x30xx — 84 —
Efficiency EFFI S B3 Txx — 50 — % 3
S-8327x25xx — 80 —
S-8327x20xx — 76 —

External parts used:

- Coil: CD54 (47 pH) of Sumida Corporation

- Diode: MA720 (Schottky type) of Matsushita Electronic Industrial Co., Ltd.
- Capacitor:  F93 (16 V, 47 uF, tantalum type) of Nichicon Corporation

- Transistor: 2SD1628G of Sanyo Electric Co., Ltd.

- Base resistor (Rb): 1.0 kQ
- Base capacitor (Cb): 2200 pF (ceramic)

Applied V\y=output voltagex0.6, loyr=output voltage/50 Q
The VDD pin is connected to VOUT pin for Vpp/Vour Separate product.

Note 1: The output voltage specified above is the typical value.
Note 2: VppVour Separate products:
Boot operation is performed from Vpp=0.8 V.

However, 2.0 V or more for Vpp is recommended to stabilize the output voltage and oscilation frequency.

Seiko Instruments Inc.
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2-3. S-8327HxxMC

(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit | Test circuit
S-8327H30MC 2.928 3.000 3.072
S-8327H33MC 3.221 3.300 3.379
Output voltage Vour S8327H50MC| _ 4.880 | 5.000 | 5.120 .
S-8327H52MC 5.075 5.200 5.325
Input voltage Vin — — 9 \%
Operation start voltage Vst1 lour=1 MA — — 1.4
Oscillation start voltage Vst2 No external parts, voltage applied to Vour — — 1.3
. . lour=1 MA,
Operation holding voltage Vio Measured by decreasing Vi voltage gradually 0.7 * * 3
S-8327H30MC — 53.9 89.8
Current consumption 1 lss1 Vour=output voltagex0.95 S-8327H33MC — 59.4 99.0
S-8327H50MC — 93.7 156.1
S-8327H52MC — 98.0 163.3
S-8327H30MC — 10.0 19.9 A 4
Current consumption 2 Iss2 Vour=output voltage+0.5 S-8327H33MC — 10.0 19.9 M
S-8327H50MC — 10.2 20.3
‘ _ S-8327H52MC — 10.2 20.3
(SZ#J{SS\tN%onsumptlon while less Vonom=0 V N N 05
S-8327H30MC -3.5 -5.3 —
_ } S-8327H33MC -3.5 -5.3 —
lexr VEXT=Vour-0-4 V S-8327H50MC 5.3 8.0 .
: S-8327H52MC -5.3 -8.0 —
EXT pin output current S8327H30MC 70 105 — mA —
_ S-8327H33MC 7.0 10.5 —
lexr VEXT=0.4V S-8327H50MC 10.7 16.0 —
S-8327H52MC 10.7 16.0 —
Line regulation AVour1 Vn=output voltagex0.4 to x0.6 — 30 60 mv
Load regulation AVourtz lour=10 pA to lour(below) x1.25 — 30 60
S-8327H30MC — +0.15
Output voltage temperature — 400 o S-8327H33MC — +0.17 — o 3
coefficient AVour/ATa |Ta=-40°C to +85°C S8327H50MC| | — T025 | — | "VIC
S-8327H52MC — +0.26 —
g Vour=output voltagex0.95
Oscillation frequency fosc Measured waveform at EXT pin 2125 250 287.5 kHz
: Vour=output voltagex0.95
Max. duty ratio MaxDuty Measured waveform at EXT pin 70 8 85 %
Vour=output voltagex0.95 o o
Vsh Judged the oscillation at EXT pin 0.75 4
Shutdown pin Input voltage _ When
VSLl VoUT—OUtpUt VOItageXO.95 — — 0.3 Vv
(ON/OFF type) Judged the stop of oscillation y\;’ﬁéil's i
Vsio at EXT pin Vour<1.5 V — — 0.2
Soft start time tss 15 3.0 6.0 ms —
S-8327H30MC — 81 —
. S-8327H33MC — 81 — 0
Efficiency EFFI S8327H50MC — a5 — % 3
S-8327H52MC — 85 —

External parts used:
- Coil:
- Diode:
- Capacitor:
- Transistor:

CD54 (22 pH) of Sumida Corporation
MAT720 (Schottky type) of Matsushita Electronic Industrial Co., Ltd.
F93 (16 V, 47 uF, tantalum type) of Nichicon Corporation
NDS355AN of National Semiconductor

Applied V\y=output voltagex0.6, loyr=0output voltage/50 Q
The shutdown pin is connected to VOUT pin.

Note 1: The output voltage specified above is the typical value.
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
Rev. 7.2 20 S-8323/8327 Series

2-4. S-8327JxxMC
(Unless otherwise specified: Ta=25°C)

Parameter Symbol Conditions Min. Typ. Max. Unit | Test circuit
S-8327J25MC 2.440 2.500 2.560
Output voltage Vour S-8327J50MC | 4.880 | 5.000 | 5.120 s
Input voltage Vin — — 9
Operation start voltage Vs lout=1 MA — — 1.4 \Y)
Oscillation start voltage Vsta No external parts, voltage applied to Vour — — 1.3 4
; ; lour=1 MA,
Operation holding voltage Vio Measured by decreasing V,y voltage gradually 07 — —
. S-8327J25MC — 44.9 74.8
Current consumption 1 | Vour=output voltagex0.95
5 Hmpt sst our=output voltagesx S5-8327J50MC — 93.7 | 156.1 A .
Current consumption 2 Iss2 Vour=output voltage+0.5 S-8327J25MC — 9.9 197
S-8327J50MC — 10.2 20.3
S-8327J25MC -2.7 -4.0 —
| VEXT=Vour-0.4 V
EXT pin output current o o S-8327J50MC 53 8.0 — mA —
pin outp | VExT—04vy S-8327025MC | 53 8.0 —
Bt - S-8327J50MC 10.7 16.0 —
Line regulation AVout1 Vn=output voltagex0.4 to x0.6 — 30 60 mv
Load regulation AVourt? lour=10 pA to loyr(below) x1.25 — 30 60 3
Output voltage _ e o S-8327J25MC — +0.13 — o
temperature coefficient AVour/ATa |Ta=-40°C to +85°C S-8327J50MC _ +0.25 _ mv/°C
. Vour=output voltagex0.95
Oscillation frequency fosc Measured waveform at EXT pin 212.5 250 287.5 kHz .
. Vour=0output voltagex0.95 0
Max. duty ratio MaxDuty Measured waveform at EXT pin 70 78 85 %
Soft start time tss 1.5 3.0 6.0 ms —
Efficiency EFFI S-8327J25MC — 7 — % 3
S-8327J50MC A 85 —
External parts used:
- Coil: CD54 (22 pH) of Sumida Corporation
- Diode: MA720 (Schottky type) of Matsushita Electronic Industrial Co:; Ltd.

- Capacitor:  F93 (16 V, 47 uF, tantalum type) of Nichicon Corporation
- Transistor:  NDS355AN of National Semiconductor

Applied V\y=output voltagex0.6, loyr=0utput voltage/50 Q
The VDD pin is connected to VOUT pin for Vpp/Vour Separate product.

Note 1: The output voltage specified above is the typical value.

Note 2: VppVour Separate products:
Boot operation is performed from Vpp=0.8 V.
However, 2.0 V or more for Vpp is recommended to ‘stabilize the output voltage and oscilation frequency.
However,accuuracy of output volutage is degraded to +4% under the Vpp volltage between 2.0 V to 2.35 V.
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B Test Circuits

1. 3.
—— T I » —HmTCb
- - f Rb |
T %~ CONT (it 1]
(VDD) TT EXT VOUT
vas (ON/OFF) (vDD)
(ON/OFF)
7t7 VSS
O 7i7 *—@
2. 4.
10k
A‘va T
Oscilloscope
- CONT @ 7
AEE)  VOUT
ON/OFF)  VOUT (NOFR) +
( ) @ (VDD)
vSs (VDD) VSS -
iy i Oscilloscope L
Figure 3

B Operation

14

1. Step-Up DC/DC Converter

The S-8323/8327 Series is a step-up switching regulator using a pulse width modulation method (PWM) and DC/DC converter and
features a low current consumption.

In conventional PFM DC/DC converters, pulses are skipped at low output load current, causing fluctuation in ripple frequency of the
output voltage, with the result of increase in ripple voltage.

In S-8323/27 series the switching frequency does not change, although the pulse width changes from 0% to 83%(78% for H, J
types) corresponding to each load current.

The ripple voltage generated from switching can be.removed easily through the filter because the switching frequency is constant.

The built-in soft start circuit controls a rush current and overshoot of the output voltage when powering on or the ON/OFF terminal
turns to “H” level.

Shutdown pin: Stops or starts step-up operation.
(Only for SOT-23-5 package products of A, B, and’'H Series.)

Turning the shutdown pin low stops operation of all the internal circuits and reduces current consumption
significantly. DO NOT use the shutdown pin in floating state because it has a structure shown in Figure 4 and is not
pulled up or pulled down internally. DO NOT apply voltage of between 0.3 V and 0.75 V to the shutdown pin
because applyingsuch voltage increases the current consumption. If the shutdown pin is not used, connect it to
VOUT (VDD pin for D, E, J types) pin.

The shutdown‘pin doesn’t have hysteresis.

VOUT

Shutdown pin /| CR oscillation circuit | Output voltage (VDD for D, E, J types)

“H” Operation Fixed

Tk Stop SVt ON/OFF

* \oltage obtained by extracting the voltage drop due to
DC resistance of the inductor and the diode forward
voltage from V.
T T
Vss
Figure 4
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S-8323/8327 Series

VA Di
vin o—5 T — >F 3+
| CONT [VOUW;’ Cour

ON/OFF

¢ OSC M1

_l
777 J;-

Figure 5

The following are basic equations [(1) through (7)] of the step-up switching regulator (see Figure 5.)

Voltage at CONT pin the moment M1 is turned ON (current I flowing through L is zero):

VA:VS ............................................................................... (l)
(Vs: Non-saturated voltage of M1)

The change in I_ over time:

di Vi VinVs

d L L

Integration of the above equation (1.):

Vin - Vs
I|_=<7>'t ................................................................ 3)
L

I flows while M1 is ON (ton). The time of toy is determined by the oscillation frequency of the OSC.
The peak current (Ipk) after ton:

Vin- Vs
IF’K =<7> L4 tON ......................................................... (4)
L

The energy stored in L is represented with 1/2 L (IPK)Z.

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

generated.

VL: (VOUT+VD) - V|N ......................................................................... (5)
(Vp: Diode forward voltage)

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

The change in the current flowing through the diode into Voyr during togg:

di Vi VourtVp-Vin

= PR (6)
d L L
Integration of the above equation is as follows:
Vout+Vp-Vin
IL:IPK—<—> e —————— (7)

L

Seiko Instruments Inc.
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During ton, the energy is stored in L and is not transmitted to Vour. When receiving output current (loyt) from Vour, the energy of the
capacitor (Coyr) is consumed. As a result, the pin voltage of Coyr is reduced, and goes to the lowest level after M1 is turned ON (ton).
When M1 is turned OFF, the energy stored in L is transmitted through the diode to Coyr, and the voltage of Coyr rises drastically. Vouyr is a
time function that indicates the maximum value (ripple voltage: Vp.p) when the current flowing through the diode into Voyr and load current
(lout) Match.

Next, the ripple voltage is found out as follows:

lout VS t; (time) from when M1 is turned OFF (after toy) to when Voyr reaches the maximum level:

Vout+Vp-Vin
IOUTZIPK -<7> L (8)
L

L

. t1=(lpk-lour) * <—>
Vout+Vp-Vin

When M1 is turned ON (after tore), 1.=0 (when the energy of the inductor is completely transmitted). Based on equation (7),

L torr
< > e (10)
Vout+Vp-Vin Ipk
When substituting equation (10) for equation (9),
lout
ti=torr -< > LI 1o = =S (12)
Ipk
Electric charge AQ; which is charged in Coyr during t1.:
¢ ‘ Vout+Vp-Vin 4
AQ1=IS ||_dt=|P|< L] _[6 dd - ———— o _[0 tdt
L
Vout+Vp-Vin 1
:|PK L] t1 - —_— e — t12 ................................ (12)
L 2
When substituting equation (12) for equation (9):
1 Ipk+lout
AQ1=|pK -— (|p|< - |ou‘r) A t1 = t1 .................... (13)
2 2
Arise in voltage (Vp.p) due to AQq:
AQ1 1 lek+lout
Vp.p = = o < > LI T (14)
Cour Cout 2

When taking into consideration loyt to be consumed during t1 and ESR (Equivalent Series Resistance) of Coyr, namely Resg:

AQq 1 Ipx+lout Ipk+louT loutr * 11
Vpp = = . < > o 1 + <7> *RESR - — (15)
Cour  Cour 2 2 Cout

When substituting equation (11) for equation (15):

Vpp =

2
(Iek-lour) torrF Ipk+louT
° + .

2lpk Cour 2

Therefore to reduce the ripple voltage, it is important that the capacitor connected to the output pin has a large capacity and a small ESR.
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B External parts selection for DC-DC converter

The relationship between majorcharacteristics of the step-up circuit and characteristics parameters of the external parts are shown in
Figure 6.

for large output current? for high efficiency? for small ripple voltage

operation efficiency | stand-by efficiency

small inductance .
large inductance
small DC resistance o@

large ‘output capacitance
. . built-in switching

external swnchlng transistor

small ON resistance)

small resistance of external resistor
Rb when an external switching
transistor is used

large resistance of
external resistor Rb when
an external switching
transistor is used.

Figure 6 Relationship between major character stics of the step-up circuit and external parts
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1. Inductor
An inductance has strong influence on max. output current loyr and efficiency n.

Figure 7 shows loyr n characteristics for inductance of S-8323 and S-8327.

S-8323 A/B/C/D/E S-8327 A/B/C/ID/IE
D75C CD105
Vour=5.0V, V\=3.0V Vour=5.0V, V\=3.0V
lout lour n n lout lour n n
/ - - —>

<_/P- — ~
/7<\ — T

47 220 L (uH) 22 100 L (uH)
recommended range recommended range
Figure 7

The peak current lpk increases by decreasing L and Ioyris at max. value at L value.

Further decreasing L decreases loyt due to the lack of the current driving capacity of the switching transistor.
The loss of Ipk by the switching transistor decreases by increasing L and the efficiency becomes max. at L value.
Further increasing L decreases efficiency due to the loss of DC resistance of the coil.

47 to 220 pH inductor for S-8323 A/B/C/D/E, 22 to 100 pH inductor for S-8327 A/B/C/D/E, 10 to 22 pH inductor for S-8323 H/J, and
4.7 to 10 pH inductor for S-8327 H/J are recommended.

Choose a value for L by referring to the reference data because the maximum output current is due to the input voltage in an actual
case.

Choose an inductor so that the peak current Iox does'not exceed the allowable current.

Exceeding the allowable current of the inductor causes magnetic saturation, remarkable low efficiency and destruction of the IC
chip due to a large current.

The peak current lpk in uncontinuous mode is‘calculated from the following formula:

2 loutr (Vout+Vp-Vin)
IPK = (A) ............... (17)
fosce L

fosc: oscillation frequency
VD =04V

For instance, when you choose 100 uH at fosc=50 kHz for L using the S-8323A50MC at the following conditions, Ik is calculated to
170 mA from the (17) formula.

e Input voltage V=3V
e Output voltage Voyr=5V
e Load current loyt=30 mA
The switching current limit circuit is not built into this IC chip.

lpk current must be 500 mA or less.
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2. Diode
Use an external diode that meets the following requirements:
e Low forward voltage:  (Ve<0.3 V)
e High switching speed: (50 ns max.)
e Reverse voltage: Vour+Ve Or more
e Rated current: lpx Or more
3. Capacitors (Cin, Cour)

A capacitor at the input side (Cy) improves the efficiency by reducing the power impedance and stabilizing the input current. Select
a Cyy value according to the impedance of the power supply used. The capacitor value should be around 10 pF.

A capacitor at the output side (Coyr) is used for smoothing the ripple voltage. Therefore select a capacitor with a small ESR
(Equivalent Series Resistance) and a large capacitance. The capacitor value should be 10 uF min. A tantalum electrolytic
capacitor and an organic semiconductor capacitor are especially recommended because of their superior low-temperature
characteristic and leakage current characteristic.

4. External transistor (S-8327 Series)

For the S-8327 Series, connecting an external transistor increases the output current. A bipolar (NPN) transistor or an
enhancement (N-channel) MOS FET transistor can be used as external transistor.

4.1. Bipolar (NPN) transistor

A circuit example using a bipolar transistor (NPN), Sanyo 2SD1628G (hrz=280 to 560) is shown in Figure 11. The hg value
and the Rb value determine the driving capacity to increase the output current using a bipolar transistor. A peripheral circuit
example of the transistor is shown in Figure 8.

VOUT (VDD for D, E, J types)

Pch

Nch

S-8327

Figure 8/ External transistor peripheral

1 kQ is recommended for Rb. Rb is calculated from the following formula:

Vour-0.7 0.4 Vpp-0.7 0.4
Rb= - (Rb= - for D, E, J types)
Ib IIEXTHl Ib ||EXTH|

Ib: |pK/h|:E

A small Rb increases output current, however, the efficiency decreases.

The current flows pulsating and there is voltage drop due to wiring resistance in an actual circuit, therefore optimum Rb
value should be determined by experiment.

A speed-up capacitor connected in parallel with Rb resistance as shown in Figure 9 decreases the switching loss and
improves the efficiency.

Cb is calculated from the following formula:

1

Ch<
21 x Rb x fosc x 0.7

However, in practice, the optimum Cb value also varies with the characteristics of the bipolar transistor to be employed.
Therefore, determine the optimum value through experiments.
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4.2. Enhancement MOS FET type

Figure 9 is a circuit example using NEC Corporation 2SK1959 MOS
FET transistor (N-channel).

For a MOS FET, an N-channel power MOS FET should be used. *—o
Because the gate voltage and current of the external power MOS

FET are supplied from the stepped up output voltage Voyr, the MOS
FET is driven more effectively. S

[

Depending on which MOS FET you use in your device, there is a EXT

chance of a current overrun at power ON. (ON / OFF)
— (vDD) VOUT

N+

Thoroughly test all settings with your device before deciding on
which one to use. Also, try to use a MOS FET with the gate

. VSS
capacitance of 300 pF or less.

Since the ON resistor of the MOS FET might affect the output
amperage as well as the efficiency, the threshold voltage should be
low. When the output voltage is as low as 2.0 V the same as in the
S-8327E20, the circuit operates only when the MOS FET has the Figure 9 Circuitexample using 2SK1959
threshold voltage lower than 2.0 V.

5. Others (S-8323D/J and S-8327E/J only)

The S-8323D/J and S-8327E/J are applicable to the following uses because the power pin for IC chip and VOUT pin for output
voltage are separated:

® When changing the output voltage with an external resistance.
@ When outputting the high voltage such as +12 V or +15 V.

® When making the step-down DC/DC converter

@ When making the voltage inverting type DC/DC converter.

Choose the products in the following table according to applications for ®.to ®.

Use Step-up Step-down
Output voltage Ve |2 V<Vce<3 V|3 V<Vc<5 V|5 V<Vce<9 V| 9 V&V Ref. circuit 2 V<Vce<3 V|3 V<Vce<5 V|5 V<Vce<9 V|  Ref. circuit

S-8323D20 O — — — Std. circuit (5) O — — Appl. circuit 3
S-8323D30 — O — — Std. circuit (5) — O — Appl. circuit 3
S-8323D50 — — O — Std. circuit (5) — — O Appl. circuit 3
S-8323J25 — O — — Std. circuit (5) — — — —
S-8323J50 — — O — Std. circuit (5) — — — —
S-8327E20 O O O O Std. circuit (6) — — — —
S-8327E50 — — O O Std. circuit (6) — — — —
S-8327J25 — O €] O Std. circuit (6) — — — —
S-8327J50 — — O O Std. circuit (6) — — — —

Connection to VDD pin| Vy or Ve VinOr Vee Vin or Ve Vin — Vin Vin Vin —

The operational precautions are follows:
I. This IC starts to oscillate and step up operation at Vpp=0.8 V(1.3 V for J-type) but frequency of the oscillator does not stabilize.
Input the voltage from 2/ to 9 V for VDD pin to get the stabilized output voltage and oscillation frequency.

The input voltage from 2 V to 9 V for VDD pin allows the connection of VDD pin to both input power pin V,y and output power pin
Vout.

Il. Choose external resistors R, and Rg not to affect to the output voltage with the consideration of the impedance between VOUT
and VSS pins in the IC chip.

Internal resistance between VOUT and VSS pins are as follows:

@ S-8323D20, S-8323J20 and S-8327E20: 3.0 MQ to 19.6 MQ

@ S$-8323J25, S-8327J25:3.9 MQ to 22.5 MQ

® S-8323D30: 3.3 MQ to 22.6 MQ

@ S-8323D50,S-8323J50, S-8327E50 and S-8327J50: 2.1 MQ to 19.1 MQ
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lll. Attach the capacitor “Cc” in parallel to R, resistance when the oscillation of the output voltage occurs.

Calculate “C¢” from the following formula:

1
2 et ¢ Ry o 20kHz

Cc(F)=

IV. When the device is used with an external resistance in the output voltages-variable mode, a large ripple voltage having a
frequency lower than that of the switching frequency may appear as an output, if the load current is large, depending on the
circuit patterns on the evaluation board and other factors (the interval is several times or a few tens times as large as the
switching interval (4 uS), see waves in Figure 10). Be sure to check the circuit patterns on your board in advance for practical

use.

20 ‘ 8
CONT Pin Voltage (V)
10 / r 6
CONTPin  © S 4
Voltage
(V) 10 2 ;
Coil Current
(A)
-20 0
Coil Current (A)
-30 -2
-25 -20 -15 -10 -5 0 5 10 15 20 25
TIME (usec)
Figure 10
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B Standard Circuits
(1) S-8323AXXMC
p * .
L CONT SD VOUTI
"
VREF
_l/IN
+ PWM b + Note:
i E|_o<}_ control < == The power supPIy for
circuit 2 IC chip is supplied
Ci Cout| from VOUT pin.
! |
I | VSS
Soft start circuit
77 T 777 ,I\
ON/OFF |
Figure 11
(2) S-8327BxxMC, S-8327HxxMC
— (00— < —>
SD VOUTl
VREF
AN 2200 pA
7 PWM . > Note:
= )%Q— control —< = The power supply for
e [1k Caur | 1GMR Homplee
. I I VSsS
Soft start circuit
7T T Ve T
on /1 GFF L
Figure 12
(3) S-8323AxxMA, S-8323AxxUA, S-8323CxxMA
> —
L ACONT SD VOUTl
J
VREF
_Yn
+ PWM + Note:
zz 7 zz
- |—o<}— control ' - The power supply for
C E circuit < IC chip is supplied
N T Cout from VOUT pin.
Soft start circuit
7J'7' 7 777

22

Figure 13

Seiko Instruments

Inc.



Rev. 7.2 20

SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR
S-8323/8327 Series

> VOUT

(4) S-8327BxxMA, S-8327BxxUA
— 90— <
L SD VOU'I;T\
VREF
_l/IN
+ PWM
z EX +
B )—-E)<|— control
Ci circuit <
Soft start circuit
777 T

Figure 14

(5) S-8323DxxMC (Output voltage adjustment circuit with external resistors), S-8323JIxxMC

Note:

The power supply for
IC chip is supplied
from VOUT pin.

»f ’ > Voo
L LCcoNnT SD VDDl c
J ) C
R
VREF A
_Yn VOUT . Note:
T + =z The power supply for
= Fo<— ng':\r/lol * Ri . IC chip is supplied
Cn E circuit ; Re Cour from VDD pin.
R
T 2 1 VSS
./
Soft start circuit
777 T | o
Figure 15
(6) S-8327ExxXMC (Output voltage adjustment circuit with external resistors)
l_‘ 00 —e Hﬂ ® - Vee
SD VDD
L )
U
Ra
VREF
IV 2200 pH VOUT L Note:
T - The power supply for
5 PWM R
=z ]EXE :] control S Cour ll‘%md\]/IBDlspmSUpp“ed
Cin 1 kQ circuit R, | yas T B
)
T ¢/
777
Soft start circuit
T77 TA7 777

Figure 16

Seiko Instruments Inc.
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(7) S-8327JxxMC
—¢ 00—
L >L|r|SD I\ VDD
VREF VOou
| Vin T
- + Note:
- H)E—Oﬁ— cP(\)IXtI\erI Ry == The power supply for
) E circuit ) IC chip is supplied from
Cin R, Cour VDD pin.
—e
VSS
Soft start circuit
77 T 777 —
Figure 17
(8) S-8327HxxMC
—400—e Pl ' o>
L SD VOUT
M)
VREF
Vin r
T ad + Note:
“= E”—‘OKTOQ— cl?c\)/m\r/lol o The power supply for
Ci circuit Cour {?OCLTI g)?ns.qu“ed from
! .
[ I VSS
Soft start circuit
77 T 777 PN

ON/ OFF
Figure 18

m Precautions

e Mount external capacitors, a diode, and a coil as near as possible to the IC.

¢ Ripple voltage and spike noise occur in switching regulators. Because they largely depend on the coil and the capacitor used, check
them using an actually mounted model:

e The performance of this IC varies depending on the PCB patterns, peripheral circuits or external parts. Thoroughly test all settings
with your device. Also, try to use recommended external parts. If not, contact your local Sl Sales Office.

¢ Seiko Instruments shall not be responsible for any patent infringement by products including S-8323/8327 Series in connection with
the method of using S-8323/8327 Series in such products, the specification of such products, or the country of destination thereof.

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

600
SOT-89-3
Power 400
dissipation
SOT-23-5, SOT-23-3
Po 200
(mW) —
T

0
0 50 100 150

Amb. Temperature Ta (°C)
Figure 19 Power dissipation of the package (before mounting)

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

1. Backup Circuit
Reduces the backup battery voltage from 3 V to 1.5 V (from 2 cells to 1 cell).

— GO :
- P
- Main Power (5 V)
15V — CONT
S-8323A
_ |
ON/OFF vout . g T >
\jj - S-RAM
77 7L
Figure 20

2. 5V/Backup Change

For the products with shutdown function built-in, Vour becomes about Vy-0.6 Véat shutdown. This characteristic allows the backup
voltage of the microcomputer to be supplied with low current consumption.

LA .
+
- CONT
VIN
- S-8323A
Voltage - b & ?
Detector ON/OFF 7
VSS -
7L CPU
777 CE
Figure 21

3. Step-down DC/DC converter

Tr
* Vee
Re
VIN —_l
T R
zz b
Cw CONT
vDD VOUT
S-8323D
VSS
77 777 —r
Figure 22

The start circuit is not needed because the power supply is supplied from VDD pin to the IC.
The maximum input voltage for VDD pin is 9 V.
DO NOT mount R, and Rg resistors when V¢ is 2 V for S-8323D20MC, 3 V for S-8323D30MC and 5 V for S-8323D50MC.

The external resistor Rb must be 60 Q or more and Rg must be 6 kQ or less. A large value for Rg raises efficiency due to the
reduction of reactive current for Rg and Ry,

Too large value of Re lowers efficiency due to the large switching loss of the external transistor (Tr). Choose a suitable value of Rg
under the operating conditions.
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4. PDA/Digital Camera Power Supply

The following are a circuit example and its characteristics showing a 3-V system drive (3 V/200mA) powered by 4 secondary Nicd
batteries (3.6 to 4.8 V), 2 lithium-ion batteries (4.8 to 8.8 V) or 4 alkaline-manganese batteries (3.6 to 6.0 V).

2SA1213/TOSHIBA CORPORATION L 3V
TS ’ W >
5 f CD54/100 pH
E
51 kO A op MA720
v L 750 Q Coutl +
e Ro 2z F93
N - 22 pF
Cin CONT
VDD VOUT
S-8323D30
VSS *
77 -
Figure 23

(a) Output Current - Output Voltage

(b) Output Current - Efficiency

3.05 100
> e |
3 03 80 /:.—" X
. q ////> /?’,:' ,’——l-
Output i ’gﬁi;‘ Efficiency /o ]
Voltage 3.01 TN n(%) 60 A
Vout (V) \ //
| /A
2.99 40 /
Vin=3.3V \ / l/ —Vin=3.3V
— V=36V \ /| — V=36V
2.97 —Vn=4.8V \ 20 —Vn=4.8V
V|N:7.2 \Y \ V|N:7.2 \Y
)08 T TI 1] . I LI
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Output Current loyt (MA) Output Current loyt (MA)
Figure 24
(c) Ripple Characteristics
Vin=3.6 V, loy1=300 mA
3V
Output Voltage i
(10 mV/div) | \
Point A ™™ - N g )
Voltage
(1 vidiv)
oV
= N - Al

t (10 psec/div)
Figure 25
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5. Voltage Inverting Type DC/DC Converter
Tr

° "IL‘_. * ® » Ve
Re
VIN I
T + Ry B
o ZZ Cour
Cin CONT |
VDD VSS Ra
S-8323D
VOUT
N e
7T T s
Figure 26

The Start circuit is not needed because the power is supplied from VDD pin to the IC. Set V|yto 9 V-|Vcc| or less.

When Vccis-2V,-3Vand-5V, use the S-8323D20MC, the S-8323D30MC and the S-8323D50MC respectively. Always connect
Vout to GND without attaching Ra, Rg.

Set R, to 60 © or more and R to 6 kQ or less. The larger Rg, the smaller the reactive current through Reg and Ry, allowing the
efficiency to be improved. On the other hand, the switching loss of the Tr becomes’large and consequently the efficiency will be
worsened. Select Re to ensure high efficiency under operating conditions.

6. Power Supply for GaAs and MR Head

The following are an application negative power supply circuit for GaAs and MR head, and its characteristics when -3 V (-3 V£10%)
and -5V (-5 V+10%) are used for the applied power. Set V| to 9V-|Vcel Or less.

2SA1362/TOSHIBA CORPORATION Sr? Vee -3V
- <}—o—o >
JN
Rez 750 0 A MA720 Cog - Fo3
CD54/100 pH + 47 uF
VIN P H
T + Rb 2 kQ
zz
CONT
Cin VSS
VDD
$-8323D30
VOuU  J
77 —r
Figure 27
(a) Output Current - Qutput Voltage (b) Output Current - Efficiency
-3.05 80— 100 A
—Vin=2.7V || | | —Vin=2.7V
—Vn=3.0V —Vn=3.0V
-3.03 — V=45V 801 —viy=as5v
Output Vin=5.0 V || Efficiency [ = Vin=5.0V P
Voltage _3 01 n (%) 60
Vee (V)
;;:-I-.
-2.99 T 40
N
-2.97 20
-2.95 0
0.01 0.1 1. 10. 100. 0.01 0.1 1. 10. 100.
Output Current lour (MA) Output Current loyr (MA)
Figure 28
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Output Voltage
(10 mV/div)

-3V

ov

Point A Voltage
(2 Vidiv)

(c) Ripple Characteristics

t (10 psec/div)
Figure 29

When output current oyt exceeds 50 mA, the current capacitance in the external transistor 25A1362 becomes in short supply and
the IC may be broken. Select a large current capacitance transistor.

The start circuit is not needed because the power supply is supplied from VDD pin to the IC. SetVinto 9V - [Vcc | or less.
The output voltage cannot be changed with external resistors.

Set R, to 60 Q or more and Rg to 6 kQ or less. The larger Rg, the smaller the reactive current through Rg and Ry, allowing the
efficiency to be improved. On the other hand, the switching loss of the Tr becomes large and consequently the efficiency will be

worsened. Select Re to ensure high efficiency under operating conditions.

7. LCD Power Supply (Standard circuit (6))

The following are an application power supply circuit (30 V/5 mA) for intermediate and large size LCD, and its characteristics when
3V (3V+10%) and 5 V (5 V+10%) are used for the applied-power.

VIN

28

to30V

L SD
° ° 50 ° ’;IF ' >
CD54/100 uH
MA720
—4 + Fo3
Cig |y -
- 4.7 uF/I50 Vx2
C VDD VOUT
777 0.022 uF S-8327E50
Ry

25D1624T ) EXT VSS

77 1kQ 717_
-

T Figure 30
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(a) Output Current - Output Voltage (b) Output Current - Efficiency
33 5 B N WA 100 e
7VIN=2-7 \VA! || 7V|N:2.7 \V
32 — V=30V | V=30V |
—Vn=45V | 80 || ——VmnNn=4.5V ¢j
Output 3¢ =Vn=5.0V | Efficiency |1 Vn=>.0V
Voltage n (%) 60 7
Vou (V) Q() T— I /,
\ 40
29 /
28 | 20 ﬂ;;./
27 0
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Output Current loyr (MA) Output Current loyt (MA)
Figure 31

8. Flash Memory Power Supply

The following are a circuit example and its characteristics for a 5 V Flash Memory, 16 Mbit (5 V/120 mA) on a single lithium battery
(24Vto4.4V).

L SD
— 0 9 }‘_F » ® 5V
CD54/47 uH MA720
v L 0.0022 F Cout |+ Fg3
Cn |+ Cb zz
zz -
- I A7 uF
R, VOUT
7J,7 25D1628G EXT S-8327B50
1 kO
Control+ON/OFF vsSS
777 7L Signal 717 L

Fiaure 32
(a) Output Current - Output Voltage (b) Output Current - Efficiency
5.10 [ [T [ [ TIT] 100 —————=
——VN=2.0V 1l || Vin=2.0V
—Vn=24V Vin=2.4V P g BN
nn L af T N
506 —Vn=3.6V 80 _VlN:3.6 Vv ’// b
\C/)glttgme Vn=4.4V ||| Efficiency || Vin=4.4 V
%502 T (%) 60 /
Vour ' TS ’i‘ //
V) Y /)
4.98 40 ,,r” f
\\ il / ,/
/
4.94 20 /
i 7
\ =
4.90 - 0
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Output Current lour (MA) Output Current loyr (MA)
Figure 33
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9. Power Supply for CCD

The follows are a circuit example and its characteristics for CCD power supply (+15, -5.5 V/10 mA) powered by 4
alkaline-manganese batteries (3.6-6.0 V), used for digital still cameras and others.

PY VDD VOouT
Cin +
77 S-8327J50
100u
V| VSS  EXT
NDS335N
L
Figure 34
(a) Output Current - Output Voltage (positive output) (b) Output-Current - Output Voltage (negative output)
16 [ T TTTTI
—Vn=3.0V | 6.5 [T LI
— Vn=3.6V || — Vin=3.0V
15.6 —\/N=6.0 V 6.1 — Vin=3.6V H
0 — \/N=6.0V [
utput 152 out T T
: put _
Voltage 4 Voltage 5.7
X?)UT 14.8 Vour. ' &5
V) ' N
N\
14.4 4.9 \
\
14 -4.5
0.1 1 10 100 0.1 1 10 100
Output Current loyr (MA) Output Current loyt (MA)
(c) Output Current - Efficiency
100 [ [ [T
—Vin=3.0V
80 [ |~ VIn=3.6 p=aghs
Efficiency | |——Vin=6.0V /7 g \:\
n(%) 60 pre \\ \
/%% Pl
40 // P
L~
/
20
0
0.1 1 10 100
Output Current oyt (MA)
Figure 35
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B Temperature Characteristics

Vsri - Ta
S-8323 Vour=3.0 V, fosc=50 kHz type
1.2
1.0
\
0.8 — =
. B—
Vst1 \\
M 06 =
0.4
0.2
0.0
-40 20 0 20 40 60 80 100
Ta (°C)
S-8323 Vour=3.0 V, fosc=50 kHz type
40
Iss1 30
(nA)
20
10
0
40 -20 0 20 40 60 80 100
Ta (°C)
|SSS'Ta
S-8323 Vour=3.0 V, fosc=50 kHz type
1.0
0.8
Isss 0.6
(nA)
0.4
0.2
0.0 g
-40 -20 0 200 40 60 80 100
Ta (°C)
ISWQ-Ta
S-8323 Vour=3.0 V, fosc=50 kHz type
1.0
0.8
0.6
|SWQ
A 4
0.2
0.0 -
-40 -20 0 20 40 60 80 100
Ta (°C)

Vsro - Ta

S-8323 Vour=3.0 V, fosc=5 OkHz type

1.0

0.8

Vs, 0.6
V)

0.4

0.2

0.0

-40 -20 0 20 40 60 80 100

Ta (°C)

S-8323 Vour=3.0 V, fosc=50 kHz type

Iss2
(HA)

0

40 -20 0 20 40 60 80 100

Ta (°C)
Isw-Ta

S-8323 Vour=3.0 V, fosc=50 kHz type

™\

175 N
N
150 \

\—__=
125

200

ISW
(mA) 100

75

50

25

0
40 -20 0O 20 40 60 80 100
Ta (°C)

fosc - T

S-8323 Vour=3.0 V, fosc=50 kHz type

70

65

60
fosc 55

kHz —
( ) 50 [ — —

45

40

35

30

-40 -20 0 20 40 60 80 100

Ta (°C)
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MaxDuty - Ta

S-8323
100

Vour=3.0 V, fosc=50 kHz type

90

MaxDuty 80
(%)

70

60

50
-40 -20 0 20 40 60 80 100

Ta (°C)

Vgy - Ta

S-8323 Vour=3.0 V, fosc=50 kHz type

1.0

0.8

Ve 0.6 [

V) I e
0.4

0.2

0.0
-40 -20 0 20 40 60 80 100
Ta (°C)
Vgo-Ta
S-8323
1.0

Vour=3.0 V, fosc=50 kHz type

0.8

Vsio 0.6

V)
0.4

0.2

0.0
-40 -20 0O 20 40,60 80 100

Ta (°C)

lexth - Ta

S-8327
-16

Vour=3.0 V, fosc=100 kHz type

-14

-12

lexTh -10
(mA) -8

-40 -20 0 20 40 60 80 100

Ta (°C)

S-8323 Vour=3.0 V, fosc=50 kHz type
1.0
0.8
VLt 0.6
V) ——
0.4
0.2
0.0
40 -20 0 20 40 60 80 100
Ta (°C)
Tss'Ta
S-8323 Vour=3.0 V, fosc=50 kHz type
14.0
12.0
10.0 "<
T 8.0 ~~
ss . e~ —
\
MmS) 6.0 =
4.0
2.0
0.0
-40 -=20 0O 20 40 60 80 100
Ta (°C)
lext - Ta
S-8327 Vour=3.0 V, fosc=100 kHz type
16
14
12 S
10
lexTL \-;
(ma) 8
6
4
2
0
40 -20 0 20 40 60 80 100
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Vs - Ta Vs - Ta
S-8323 Vour=3.3V, fosc=250 kHz type S-8323 Vour=3.3V, fosc=250 kHz type
1.2 1
1.0
0.8
\\
0.8
vV v 0.6
ST 0.6 ST2
V
V) M o4
0.4
0.2 0.2
0.0 0
-40 -20 0 20 40 60 80 100 40 -20 0 20 40 60 80 100
Ta(°C) Ta(°C)
|551 -Ta |352 -Ta
S-8323 Vour=3.3 'V, fosc=250 kHz type S-8323 Vour=3.3V, fosc=250 kHz type
100 12
— ‘//
8
60
|331 ISSZ 6
(WA (hA)
4
20 2
0 0
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta(°C) Ta(°C)
fosc - Ta MaxDuty - Ta
S-8323 Vour=3.3V, fosc=250 kHz type S-8323 Vour=3.3V, fosc=250 kHz type
280 100
270 90
260 80 I ——
MaxDu
fosc 250 S
kH2) S40 —
e aa
230 60
220 50
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta(°C) Ta(°C)
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B Voltage Characteristics

Iss1, Iss2 - Voo

S-8323 Ta=25°C, Vour=5.0 V, fosc=50 kHz type
50
40
y 4

ISSl 30 /

ISSZ 20 /

(nA) yd

/
10 /
0
0 2 4 6 8 10
Voo (V)
S-8323 Ta=25°C, Vour=5.0 V, fosc=50 kHz type

70
60

fosc I\ f——

(kHz) 20 /
40—
30
0 1 2 3 4 5
Vpp (V)
fosc - VDD

Isst1, Iss2-Vop
S-8323J50 Ta=25°C, Vour=5.0 V, fosc=50 kHz type

300

200
e /
(nA)

100 //

ISW - VDD
S$-8323 Ta=25°C, Vour=5.0 V, fosc=50 kHz type
250
200
150 //
lsw //
(MA) 100 -
50 //
//
0
0 1 2 3 4 5
Vop (V)
1:osc - VDD

S-8323350 Ta=25°C, Vour=5.0 V, fosc=50 kHz type

300
Fosc
(kHz)200
100
0 1 2 3 4 5
Vpp (V)
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B Ripple Characteristics

S-8323A30
1. Light Load (|OUT:200 },LA) Vin=1.8 V 2. Medium Load (|OUT:10 mA) Vin=1.8 V
Output Output
Voltage Voltage
(10 mV/div) (10 mV/div)
3V 3V
™ ™ \
CONT CONT
Voltage Voltage
(1 V/div) (1 Vv/div)
oV L) v ov o~ =
t (10 psec/div) t (10 psec/div)
3. Heavy Load (lout=60 mA) Vin=1.8 V
Output
Voltage
(10 mV/div) m
3V
CONT
Voltage
(1 V/div) )
oV
t (10 psec/div)
S-8327B30
1. Light Load (lout=200 pA) Vin=1.8 V/ 2. Medium Load (lout=10 mA) Vin=1.8V
Output Output L
Voltage Voltage
(10 mV/div) (10 mV/div)
3V 3V
A ' N
CONT CONT
Voltage o= Voltage ™ F L
(1 vidiv) (1 Vvidiv) |
ov L L  § ov
t(5 psec/div) t (5 usec/div)
3. Heavy Load (lout=200 mA) Vin=1.8 V
Output
Voltage
(20 mV/div)
3V
v v
CONT
Voltage
(1 V/div)
ov

t (5 psec/div)
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B Transient Responses

1. Powering ON due to Vi (Vin: OV — 1.8V)

S-8323A30 (Light Load: lout=1 mA)

2V

Input Vol.
(1 Vv/div)
ov

3V

Output V.
(1 vidiv)

ov

t (Imsec/div)

S-8327B30 (Light Load: lour=1 mA)

2V

Input Vol.
(1 Vv/div)
ov

3V

Output V.
(1 v/div)

ov

t (1 msec/div)

2. Powering ON due to Shutdown pin (Von/off: 0V — 3.0 V)
S-8323A30 (Light Load: lout=1 mA)

3V

Input Vol.
(1 V/div)

ov

3V

Output V.
(1 vidiv)

ov

Vin=1.8V

t (1 msec/div)

S-8327B30 (Light Load: lout=1 mA)

3V

Input Vol.
(1 v/div)

ov

3V

Output V.
(1 vidiv)

ov

36

S-8323A30 (Heavy Load: lout=60 mA)

2V

Input Vol.
(1 Vv/div)
oV

3V

Output V.
(1Vv/div)

ov

t (1 msec/div)

S-8327B30 (Heavy Load: lout=200 mA)

2V

Input Vol.
(1 v/div)
oV

3V

Output V.
(1 v/div)

oV

t (1 msec/div)

S-8323A30 (Heavy Load: lout=60 mA)

3V

Input Vol.
(1 V/div)

ov

3V

Output V.
(1 Vvidiv)

ov

Vin=1.8 V

t (1 msec/div)

Vin=1.8V  S-8327B30 (Heavy Load: lour=200 mA)

t (1 msec/div)

Seiko Instruments Inc.

3V

Input Vol.
(1 v/div)

ov

3V

Output V.
(1 vidiv)

ov

V|N:l.8 \Y

t (1 msec/div)
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3. Load Fluctuations

S-8323A30 (lour: 100 pA—50 MA) V=18V 5.8323A30 (lour: 50 MA->100 pA) Vin=1.8 V
50 mA 50 mA
Load Current Load Current
100 pA 100 pA
ey
3V 3V \k-
Output Vol. Output Vol.
(50 mV/div) (50 mV/div)
t (100 psec/div) t (5 msec/dvi)
S-8327B30 (lout:100 pA—100 MA) Vin=1.8V  S-8327B30 (lout: 100 mA—100 pA) Vin=1.8 V
100 mA 100 mA
Load Current Load Current
100 pA 100 pA
\
3V 3V
Output Vol. Output Vol.
(50 mv/div) (50 mv/diy)
t (100 psec/div) t (5 msec/dvi)
There is no significant difference in load/power-voltage fluctuations between A, B, and H types.
4. Power Voltage Fluctuations
S8323A30 (Vin:1.8 V2.4 V) lout=50 mA / S8323A30 (Vin:2.4 V1.8 V) lout=50 MA
24V 24V
Load Current Load Current
(0.2 V/div) (0.2 V/div)
1.8V 1.8V
3V ' 3V
LA | e v
Output Vol. Output Vol. LA
(25 mV/div) (25 mv/div) '
t (100 psec/div) t (100 psec/div)
S8327B30 (Vin:1.8 V2.4 V) lout=100 mA S8327B30 (Vin:2.4 V—1.8V) lout=100 mA
24V 24V
Load Current Load Current
(0.2 V/div) (0.2 V/div)
1.8V 1.8V
3V 3V
Output Vol. Output Vol.
(25 mV/div) (25 mVv/div)

t (100 usec/div)

Seiko Instruments Inc.

t (100 usec/div)
There is no significant difference in load/power-voltage fluctuations between A, B, and H types.
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B Operation Start Voltage and Operation Holding Voltage Characteristics for Output Current

(The characteristics measurement circuits are Standard Circuit(1) for S-8323A/H, Standard Circuit(2) for S-8327B, Standard Circuit(8)
for S-8327H. The external parts are subject to the electrical properties of each A/B/H type.)

S-8323A30 S-8323A50
1.0 1.0 J
—
Input ] Input ' e il
Voltage Vol
0.6 oltage 7 7
Vin (V) / ] Vin (V) 0.6 v ~
0.4 —
// 0.4
0.2 // —Vsn 0.2 —Vsr1
, VHLD =\/jp
0.0 I I 0.0 T T T
0 2 4 6 8 10 0 2 4 6 8 10
Output Current lout (MA) Output Current lout (MA)
S-8327B30 S-8327B50
1.0 1.0
0.8 0.8
Input — Input ' —
Voltage 0.6 Voltage e/
Vin (V) ' Vin (V) 0.6
f—
0.4 =" — 0.4
0.2 —Vsn1 02 — Vst ||
0.0 : : 0.0 ‘ ‘
0 2 4 6 8 10 0 2 4 6 8 10
Output Current lout (MA) Output Current lout (MA)
S-8323H33 S-8323H50
14 1.4
1.2 1.2
1.0
1.0
nput I L input EEEER
Voltage 0.8 Voltage 0.8 S — —
VN (V) I — VIN (V) 0.6 //
f— :
0.4 // 0.4 e
' ] —Vsmn1 ~ — Vsm
— /
0.2 =—VhLD 02 // —Vhp
0.0 ‘ ‘ 0.0 ‘ ‘
0 2 4 6 8 10 0 2 4 6 8 10
Output Current lout (MA) Output Current lout (MA)
S-8327H33 S-8327H50
1.4 1.4
1.2 1.2
1.0 S— 1.0 e —
Input Input
Voltage 0.8 Voltage 0.8
V|N (V) VIN (V)
0.6
pm—1
0.4 e 0.4 e
|t "1 _
0.2 1 — Vs 02 P VST1
— — T ——VHLD
HLD ||
0.0 ‘ ‘ 0.0 \ \
0 2 4 6 8 10 0 2 4 6 8 10

Output Current lout (MA)
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B Input Voltage Characteristics for Input Current

(The characteristics measurement circuits are Standard Circuit(1) for S-8323A/H, Standard Circuit(2) for S-8327B, Standard Circuit(8)
for S-8327H. The external parts are compatible with the specified conditions of electrical characteristics of Types A, B and H,
respectively. The input current adopted for the measuring condition is the consumption current from Vy under no load.)

S-8323A S-8327B
400 ‘ ‘ ‘ 50 ' [ [ [ [
— v = 7 7 Vour=3V, Rb=300 QO
\ e 40 : Vour=3 V, Rb=1 kQ 7
Input \ VOUT:5 v Input 5 = = Vour=5V, Rb=300 Q-
Current \ ouT™ Current 30 . = Vour=5V, Rb=1kQ |
Iin (LA) 200 \ Iin (MA) x
N\ 20 \
N N
LY
100 \\ - 10 N .
, \\\\ — 0 < . ~
0 1 2 3 4 5 0 1 2 3 4 5
Input Voltage Vin (V) Input Voltage Vin (V)
S-8323H 8'83827"'
700 \ \ \
\\ 7 —Vour=3.3V | —
600 —Vour=5.0V
— Vout=2.5V Input 6 —
Input 500 AN —Vour=33V || current \
Current N —_— — N
400 Vour=5.0V | | Iin(mA)
In (LA) \ 4 AN
300 ™~ \
\\ N 3 \\
200
~ \\ \\ 2 \\
100 ™~ ~ 1 ~
0 0
1 2 3 4 5 1 2 3 4 5
Input Voltage Vin (V) Input Voltage Vin (V)
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Reference Data

Use reference data to choose the

external parts.

Reference data give you the procedure to choose the recommended external parts for various applications and its characteristics data.

1. Classification of Products and Inductors by Usage

The products are classified in general into built-in/external switching transistor(S-8323/7) types and low/high switching

frequency(A,B/H) types.

Compared with built-in switching transistors, external switching transistors can yield larger output current but their efficiency

decreases in a small output current range(especially less than 1 mA).

Compared with low frequency models, the high frequency models can yield smaller external parts, in particular inductors, and
smaller output ripple voltage. However, they need more than two alkaline-manganese battery cells(operation voltage increases

from 0.9 Vto 1.4 V).

And the efficiency decreases in a small output current range(especially less than 1 mA).

The figures below summarize above features. Please refer to those figures when choosing your models.

S-8323A Type

A (built-in switching transistor)

S-8327B Type

(external switching transistor)

|
|
5V W
|
Output | CD105
3V |
Voltage CD54 | CD54
|
|
" :
' >
10 mA 100 1A
Output Current
S-8323H Type S-8327H Type
A (built-in switching transistor) | (external switching transistor)
I
sy | A~ I
(] g
I62F
CDH113
Output :
Voltage | D62F
I
CDRH4D18 I
2V G L/
' >
10 mA 100 mA 1A

Output Current

Figure 36 Classification of Inductors by Output Current

Seiko Instruments Inc.
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2. Pro

cedure to choose the most suitable condition from reference data.

Please refer to the procedures shown below when choosing external parts based on the reference data.

START

Choose the desired output voltage

Y

Choose the condition for desired output current

*1

Operation efficiency is
more important rather than
stand-by efficiency?

No

Choose the best condition for operation efficiency. *4 Choose the best condition for stand-by efficiency. *4

*1)

*2)

*3)

*4)

*5)

*4

*4 *4
Choose next best condition
for operation efficiency

Choose next best
condition for operation
efficiency

Stand-by

ffici is OK? Operation efficiency is OK?,
efficiency is ?

No

*5
Increase output
current

Ripple voltage is OK?

END

Choose desired output voltage from conditions (1) to (29) shown in Table 1 and 2.
When desired output voltage does not exist in Tables, choose the next higher voltage.
For instance, when Voyr=3 V for:S-8323A, choose from conditions (3) to (6).

Choose all conditions from conditions choosed above for output current needed for input voltage (min) of the
operational condition from “Reference data 1 (a) output voltage characteristics for output current”.
For instance, when 10mA output current is needed at Vy=0.9 V, choose from conditions (4) to (6).

Stand-by efficiency means the efficiency when the output current is small (approx. 100 pA), operation efficiency means
the efficiency when'the output current is large (several mA).
For instance, go to “YES” when operation efficiency is more important rather than stand-by efficiency.

Read the efficiency for input voltage and output current in operational condition from “Reference data 1 (b) efficiency
characteristics for output current”.

For instance, when V| =0.9 V at loyt=10 mA, the efficiency is max. (75%) in condition (6) in (4) to (6).

There is no difference between conditions (4) to (6) when the output current is 100 pA at stand-by condition.
Therefore, choose condition (6).

Read the ripple voltage under the operational condition selected above from “Reference data 2 ripple voltage
characteristics for output current”.
For instance, when condition (6) is selected above, the ripple voltage is 12 mV at Vy=0.9 V and loyt=10 mA.
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3. Reference Data for External Components
Table 1 S-8323 Series
Condition Pf[?lggd Vout MOdg][ Eame L value D Cout
(1) A 2V LQH3C 220 pH MA720 | 22 pF
2) A 2V LQH4N 220 pH T 0
() A 3V LQH4N 220 puH 0 0
(4) A 3V CD54 47 pH 0 T
(5) A 3V CD54 100 pH T T
(6) A 3V CD54 220 pH T 0
(7) A 5V CD54 47 pH 0 T
(8) A 5V CD54 100 pH 0 T
(9) A 5V CD54 220 pH T 0
(10) H 25V | CDRH4D18| 22 pH 0 0
(11) H 25V | D62F 22 pH 0 T
(12) H 3.3V | CDRH4D18| 22 pH 0 T
(13) H 3.3V | D62F 10 pH 0 T
(14) H 3.3V | D62F 22 uH T 0
(15) H 5V CDRH4D18| 22 uH T 0
(16) H 5V D62F 10 pH T T
(17) H 5V D62F 22 uH 0 T
Table 2 S-8327 Series
Model name
Condition ng:ct Vour Modg][ Eame L value of external Rb Cb D Cout
transistor
(18) B 3V CD105 22 pH 2SD1628G 300Q [0.01 pF MA735 | 47 puFx2
(19) B 3V CD105 22 pH 0 1kQ [0.0022 uF| MA735 | 47 uFx2
(20) B 3V CD54 47 uH T 1kQ [0.0022 uF| MA720 |47 uF
(21) B 3V D75C A7 pH i) 1kQ [0.0022 uF| MA720 | 47 uF
(22) B 5V CD105 22 pH T 300Q [0.01 pF MA735 | 47 puFx2
(23) B 5V CD105 22 pH T 1kQ [0.0022 uF| MA735 | 47 uFx2
(24) B 5V CD54 47 uH i 1kQ [0.0022 uF| MA720 |47 uF
(25) B 5V D75C A7 pH 0 1kQ |[0.0022 uF| MA720 | 47 uF
(26) H 3.3V | D62F 6.8 uH TNO0200T — — MA720 | 100 pF
(27) H 3.3V | CDH113 10 pH NDS335H — — MA735 0
(28) H 5V D62F 6.8 uH TNO200T — — MA720 0
(29) H 5V CDH113 10 uH NDS335N — — MA735 0
The properties of external parts are shown below.
Table 3
Max
Part Przgﬁ]ugt Manufacturer's name L value resi?tgn ce aga\r/\rlgme Diameter Height
CD105 ([Sumida Corporation 22 uF 0.10 0 1.95A 10.0 mm 5.4 mm
CD54 T 47 uF 0.37Q 0.72 A 5.8 mm 4.5 mm
) ) 100 uF 0.70 Q 0.52 A ) )
T T 220 pF 1.57 Q 0.35A T T
CDRH4D18 T 22 pH 0.397 Q 0.41A 4.5 mm 2.0 mm
CDH113 T 10 pH 0.054 Q 2.00 A 11.0 mm 3.7 mm
Inductor LQH4N g"g'r,aftid'.\"a”“facm””g 220 uF 5.40 Q 011A | 45mm | 2.6 mm
LQH3C T 220 pF 8.40 O 0.07 A 3.2mm 2.0 mm
D75C Toko, Inc. 47 uF 0.20Q 0.76 A 7.6 mm 5.1 mm
T T 100 pH 0.40Q 0.50 A T T
D62F T 6.8 uH 0.075 Q 1.36 A 6.0 mm 2.7 mm
T T 10 uH 0.110 Q 1.20 A ) T
T T 22 pH 0.247 Q 0.70 A T T
Diode MA720 |Matsushita E'efttgc forward current 500 mA(at V¢=0.55 V)
(Schottky) MA735 T forward current 1 A(at Ve=0.5 V)
Output capacitor Fo3 Nichicon Corporation Surface Mount Tantalum electrolytic capacitor
2SD1628G |Sanyo Electric Co., Ltd. |bipolar NPN transistor
External transistor TNO0200T I\é{ghay Intertechnology, MOS FET Nch transistor
NDS335N ’\(':ag'r%g?z'ﬂ?;:“'conducmr MOS FET Nch transistor
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4, Reference Data 1

Output voltage characteristics for output current and (b) efficiency characteristics for output current under conditions (1) to (29)
shown in Tables 1 and 2 are shown below.

(1)S-8323A20(LQH3C:220uH)
(a) Output Current - Output Voltage

205 — VIN=0.9V([]|
—— VIN=1.0V[]]

2.03 — VIN=1.2V(T]
Output VIN=1.6V
Voltage 2.01
Vout (V)

1.99 = =

1.97

1.95

0.01 0.1 1. 10. 100.
Output Current lgyr (MA)
(2)S-8323A20(LQH4N:220uH)
(a) Output Current - Output Voltage
2.05 —vin=0.9V|[[]
—VIN=1.0V|[|

2.03 —VIN=1.2VT]|
output VIN=1.6V [[TT]
Voltage 201
Vour (V)

s —

1.99 =~

1.97

1.95

0.01 0.1 1. 10. 100:

Output Current loyr (MA)

100

(b) Output Current - Efficiency

—VIN=0.9V]
——VIN=1.0V|[T]
90 —VIN=1.2V|T]
AT TVIN:1.6V a8
80 g N
Efficiency 2RI N
%
n (%) 20 N,
\'v \
60 \
50 \
0.01 0.1 1. 10. 100.
Output Current oyt (MA)
(b) Output Current - Efficiency
100
90
80 //:;;:‘:\ \....';
Efficiency NN
n (%) 20 N N
— VIN=0.9V N \ \
— VIN=1.0V \
60 ——VIN=1.2V I\
e—\/IN=1.6V ”
50 T T T T TTT1IT
0.01 0.1 1. 10. 100.
Output Current loyr (MA)
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(3)S-8323A30(LQH4N:220puH)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
3.05 ——VIN=0.9V]][] 100 —_VIN=0.9V][]
—VIN=1.2V|]]| —VIN=1.2V|[[]
3.03 —VIN=1.8V[Tfl 90 pi i —VIN=1.8V[f|
Output VIN=2.av I HR VIN=2.4VH
Voltage Satillim= In!
Vour 301 80 Saillimg
) ﬁ%gﬂ&_ Efficiency /
2.99 RERERi n(®) 70
2.97 60 \\
2.95 50 \
0.01 0.1 1. 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA) Output Current loyr (MA)
(4)S-8323A30(CD54:47uH)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
3.05 1 100
——VIN=0.9V| |||
—VIN=1.0V |||
3.03 —\/IN=1.2V 90 ”,n!
Output VIN=1.6VI[T[1 j’ cimmm BN
Voltage Call T ™
Vout 3.01 80 /
V) . Efficiency
290 ne \ \
——VIN=0.9V
—VIN=1.0V
2.97 \
5 —VIN=1.2V
VIN=1.6V
2.95 50 [TTT T TTTI
0.01 0.1 1 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA) Output Current lout (MA)
(5)S-8323A30(CD54:100uH)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
305 —VIN=0.9V[]] 100
——VIN=1.2V ||
3.03 —\/IN= = 90 L—
)
Output - AT — T N \
Voltage 301 80
X,O)UT 299 = Efficiency / \
' n (%) — viN=0.9v] |\ \
o0 —vViN=1.2v] || |
2.97 —VIN=1.8V
\ =VIN=2.4V
295 50 [T TTTIT I [T TIT
0.01 0.1 1. 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.
Output Current lout (mA) Output Current lout (MmA)
(6)S-8323A30(CD54:220uH)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
3.05 — VIN=0.9V]| 100
——VIN=1.2V[]]]
3.03 —VIN=1.8V[ffi 90 = N
VIN=2.4V ] A~ ~ \
Output ™
Voltage 3.01 80
Vour - — -
) 2.99 e Efficiency
) o \
\\ n (%) LU Tm=oav] [ NI T T
—VIN=L.2V||| |
2.97 \ 60 —VIN=1.8V[[[[
\ —\/IN=2.4V
2.95 50 T III10T S
0.01 0.1 1. 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.

Output Current lout (MA)

44

Output Current lout (MA)

Seiko Instruments Inc.



SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR

Rev. 7.2 20

S-8323/8327 Series

(7)S-8323A50(CD54:47uH)
(a) Output Current - Output Voltage

>10 [T 111
——VIN=0.9V[
5.06 —V|N:1.8V7W
Output —\/IN=3.0V/|
Voltage —\/IN=4.0V
Vour .02
(V) S
] ml \=;:in
4.98 >
4.94
4.90
0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA)
(8)S-8323A50(CD54:100uH)
(a) Output Current - Output Voltage
5.10 —VIN=0.9V]]]
— VIN=1.8V[T
5.06 —V/IN=3.0V
VIN=4.0V|HH
Output 5.02
Voltage S seaE s ]
V [T e
) 498 BN
4.94
4.90
0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA)
(9)S-8323A50(CD54:220uH)
(a) Output Current - Output Voltage
5.10 —VIN=0.9V]]]
——VIN=1.8VJf|
5.06 e \/IN=3.0V/r7|
VIN=4.0V{t
Output 5.02
Voltage — =
Vout T N
v) 498 NN
4.94 \
4.90 \
0.01 0.1 1. 10. 100. 1000.

Output Current lout (MmA)

Seiko Instruments Inc.

(b) Output Current - Efficiency

100
90 e
f’:?,/‘\-—— \ ..."\
N ‘\\
80 { ™ N
.. v [ \ \
Efficiency \
n (%) N\
0 / \
-{ ——VIN=0.9V
—VIN=1.8V
60 —VIN=3.0V
\/IN=4.0V
50 [T TTTI [ TT1
0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA)
(b) Output Current - Efficiency
100
_ N
90 —g il —
= N \

80 ™~ ‘
Efficiency \
n(%) <10 \

—VIN=0.9V
—VIN=1.8V \

60 ——VIN=3.0V
e—\/IN=4.0V

50 S

0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA)
(b) Output Current - Efficiency

100

90 T —

_//5— il \\:ﬁ\
T \
80 N \
Efficiency \
(%) 70
1 —VIN=0.9V \ \
50 / —VIN=1.8V \
—VIN=3.0V \
e—)\/IN=4.0V
50 T
0.01 0.1 1. 10. 100. 1000.
Output Current oyt (MA)
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(10)S-8323H25(CDRH4D18:22uH)
(a) Output Current - Output Voltage

(b) Output Current - Efficiency

29 SR | 100 T T T ITI]|
N R I - = e
T o | —
b l L l A
Output 251 |- R 60 /
Voltage L — | Eftciency 7
ouT . 1 [ | | | [ | n () 40
v T A | /
[ | | | [ | "4
247 | oo I 20—/
b l L l e
[ | | | [ |
[ | | | [ |
2.45 L } - 1 - 1 } 0
0.01 0.1 1 10 100 1000 0.01 0.1 ! 10 100 1000
Output Current oyt (MA) Output Current lout (MA)
(11)S-8323H25(D62F: 22puH)
(a) Output Current - Output Voltage (b) Output Current- Efficiency
2.55 — — : : 100
| | | | | |
b b || = VIN=15V |
253 | | | | | | 80 P
| | | I I I P ™
oupt o o | | viai A
Voltage 251 o Lo l 1 60 /‘
| | | | | |
Vour Lo Lo | | Efficiency I'd —— VIN=15V
V) 249 o o | | n () 40 /
777777 v | /
047 | L L [ L /
: [ [ | | 20 4
Lo - ___r_r_____1________§ ______L__]
2.45 | :} : :} : 1 1 :
0
0.01 0.1 1 10 100 1000 Qo1 o1 1 10 100 1000
Output Current loyr (MA) Output Current lout (MA)
(12)S-8323H33(CDRH4D18:22pH ) »
(b) Output Current - Efficiency
(a) Output Current - Output Voltage 100
3.35 — — — i l i | | Lo
| | Ll L L [ [ | [ | Il
| | _V|N=15V [ [ | [ | | Il
et AL S puunt by VI L% S N\
Lo = VIN=3.0V AL 2 it I Bty - G e e . St Bt |
331 + L Hoo N, 60 ‘ l T
OUtpUt | | || | | I I I | "
Voltage 5 o [ L R 1 ) Efficiency | Lo
Vour ' L Tt QY n(%) 40 l T
) I I I I I Vo I I I
3.27 | L N  ViN-rav o
IR ] 20 o —viN=aov [
3.25 ; +— ELE—— — ¥ l 1 l l T
0.01 0.1 1 10 100 1000 0 ——— — — ——
0.01 0.1 1 10 100 1000
Output Current lgyr (MA) Output Current loyr (MA)
(13)S-8323H33(D62F: 10pH)
235 (a) Output Current - Output Voltage (b) Output Current - Efficiency
T N
1 [ | [ | 'l VIN=1.5V [
o o —VineLa ¥ 80 —
o | =vIN=3.0v | P iamnililinagY
3.31 + I | I | [ I /4 N
[ | [ | | | [
Sglttg;te [ | [ | | : : 60 /
Vout 3.29 + sl 1 B 1 1 sl Efficiency ’,/
i 0 S | mes 40 7
3.27 o S | A/ —— VIN=1.5V
o E X 20 | S/ — VIN=LgV
[ l [ | | [ / e \/IN=3.0V
3.25 | 7 S
0.01 1000 0 A
Output Current loyt (MA) 0.01 0.1 1 10 100 1000
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(b) Output Current - Efficiency

SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR

(a) Output Current - Output Voltage

Rev. 7.2 20

(14)S-8323H33(D62F:22pH)
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR

S-8323/8327 Series Rev. 7.2
(18)S-8327B30(CD105:22uH,Rb=3009,Cb=0.01uF)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
3.05 T VIN=0. 9V 100 T ViN=0.9v
— UIN— | | —VIN=1.2V =\
VIN=1.2V JEREr .
3.03 it T 80 [ =——VIN=1.8V — N
VIN=1.8V || - AT
—_— /N2 4V =VIN=2.4V Py j
Output  3.01 60
Voltage s . s = van
Vour T q Efficiency //
v) %% TSN n (%) /7 L/
2.97 20 p
,/
A
2.95 oE===F
0.01 0.1 1. 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA) Output Current lout (mA)
(19)S-8327B30(CD105:22uH,Rb=1kQ,Cb=0.0022puF)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
3.05 ——VIN=0.9V]] 100 " viN=0.9v I
—VIN=1.2V[| | ——VIN=1.2V =N
3.03 =—VIN=1.8V[]| 80| =VIN=1.8V. /,:/:::?/:, i
VIN=2.4V[j| = VIN=2.4V .5
g
Output 3.01 60 !‘//
Voltage = D EREHIES S~ f
Vout ’ i —— - Efficiency /'
W) 2.99 TSN ) n (%) '/
/' /
2.97 20 v /,/
et
2.95 0
0.01 0.1 1. 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.
Output Current lout (MA) Output Current lout (MA)
(20)S-8327B30(CD54:47uH,Rb=1kQ,Cb=0.0022uF)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
3.05 SR VTVE XY 100" ViN=0.9v
VIN=1 2V777W | —— VIN=1.2V
— . | - i \
3.03 ——VIN=1.8V[TTI 80— = VIN=1.8V T
—\/IN=2. 4V T = VIN=2.4V /
Output 3.01 60 7/
Voltage i = - 7/
Vour T T = iy Efficiency S/
) 2.99 =L n (%) / ) /’
f"'//
20 i
2.97 ///
2.95 0
0.01 0.1 1. 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.
Output Current loyt (mA) Output Current lout (MA)
(21)S-8327B30(D75C:47uH,Rb=1kQ,Ch=0.0022uF)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
3.05 100 s
—vin=0.0v]]]] [ [—=VIN=0.9v ]
—VIN=1.2V ——VIN=1.2V =i N\
3.03 —VIN=1.8V ]| 80 —vin=1.8v AT
e—\/IN=2.4V ||| | =VIN=2.4V / H
Output  3.01 - 60 V.74
Voltage e o f
Vour [ g Efficiency /A
W) 2.99 = SEEShEIEN n (%) ) pd
i/
2.97 20 Al
[ — B
2.95 0
0.01 0.1 1 10. 100. 1000. 0.01 0.1 1. 10. 100. 1000.

Output Current lout (MA)
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(22)S-8327B50(CD105:22puH,Rb=300Q2,Cb=0.01pF)
(a) Output Current - Output Voltage

5.10
—VIN=0.9V/ ||
—VIN=1.8V
5.06 —VIN=3.0v|[[]|
=VIN=4.0V|[[]]|
Output 5.02
Voltage -
Vour TR —
4.98 il
(V) N \ .'i
4.94
4.90
0.01 0.1 1 10. 100. 1000. 10000.

Outbut Current lout (MA)
(23)S-8327B50(CD105:22uH,Rb=1kQ,Cbh=0.0022uF)
(a) Output Current - Output Voltage

5.10 — vIN=0.9V[[[]l
—— VIN=1.8V[[]]]
5.06 —— VIN=3.0V[TIl
a—\/IN=4.0V/[TT
Output 5.02
Voltage
Vout TN
4.98 e ——r I
) e g d
4.94
4.90
0.01 0.1 1 10. 100.  1000.  10000.

Outbut Current lout (MA)
(24)S-8327B50(CD54:47uH,Rb=1kQ,Cb=0.0022nF)
(a) Output Current - Output Voltage

5.10 T T T TTTTIT T T
—VIN=0.9V] ||
——VIN=2.8V
506 —VIN=3.0V| ][]
e=\/IN=4.0V/|||
Output 5.02
Voltage e
VouTt [ T~
4.98 i
V)
4.94
4.90
0.01 0.1 1. 10. 100. 1000. 10000.

Output Current lour (MA)
(25)S-8327B50(D75C:47uH,Rb=1kQ,Cb=0.0022uF)
(a) Output Current - Output Voltage

5.10 —vin=0.9v]| |
——VIN=1.8V
5.06 —vIN=3.0v/[][]]
e—\/|N=4.0V/|]]||
Output 5.02
Voltage
Vour ’ 4.98 LT "\\==:::EE~‘\
V) : A
\
494 \
4.90 \
0.01 0.1 1. 10. 100. 1000. 10000.

Output Current lout (MA)

(b) Output Current - Efficiency

100 ViN=0.9v il
| | —VIN=1.8V s N\
80— ——VIN=3.0v g g
LT VIN=4.0V— AT
/ /1
60 "4 7
/
Efficiency / /
nEe) 40 pdle
20 Y
"4
/
0 :: L
0.01 0.1 . 10. 100. 1000. 10000.
Output Current lout (MmA)
(b) Output Current - Efficiency
100 [} —vIN=0.9V Il
| VIN=L8Y i
80 —VIN=3.0V ’,:,-?/
— ===V/IN=4.0V /’
60 //
//
Efficiency / /
(0 40
n (%) J Y/
/| /
20 / /
: =2
0.01 0.1 . 10. 100. 1000. 10000.
Output Current lout (MA)
(b) Output Current - Efficiency
100 | —VIN=0.9V|
| —VIN=1.8V
’f
80 | —VIN=3.0V s \
i
| e—\/IN=4.0V/ / /
60 //‘/
Efficiency / /,
n@) 40 /
/
20 —"",/
0 =
0.01 0.1 . 10. 100. 1000. 10000.
Output Current lout (MA)
(b) Output Current - Efficiency
1007 vIN=0.9v N
| | ——VIN=1.8V
P gl
80[ | =—VIN=3.0V /5":§ ERL.
| e—\/IN=4.0V ;,’
60 %
/
Efficiency / /
n®) 40 //
(/
20
/
w4
A
0
0.01 0.1 1. 10. 100. 1000. 10000.
Output Current lout (MA)
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR

S-8323/8327 Series AL
(26)S-8327H33(D62F:6.8pH)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
335 SR 100
333 +----- L Lol ——VIN=1.5V r 80 zal Eic e ™
| | [ [ . /f W
N "
| Lo i = VIN=3.0V A/
3.31 + | | Il Il 60 y
Output ! L L /
Voltage : Co N Efficiency /
VOUT 9 + | | [ [ n (0/0) 40 / f
v b S Fotro——an v —— VIN=1.5V
l Lo o — VIN=1L8V
3.27 + | o I 20 / /" = \/IN=3.0V
| | Il Il A
- | N o E 11 [ LTI 1
. T T T T L]
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Output Current loyt (MA) Output Current lout (mA)
(27)S-8327H33(CDH113:10pH )
- Effici
(a) Output Current - Output Voltage 100 (b) Output Current clency
3.35 L l /| L t
fffff 80 Lo__ il /i
333 p---- o
331 | 60 o
Output sl 1
Voltage 359 | Efficiency40 P~
(\?)UT n (%) I Y A /4 S S
[ — VIN=1.5V
327 + 20 W — VIN=1.8V t
7 — VIN=3.0V !
3.25 0 ~ LT 1 !
0.01 0.01 0.1 1 10 100 1000
Output Current | mA
P our (MA) Output Current loyt (MA)
(28)S-8327H50(D62F:6.8uH )
(a) Output Current - Output Voltage (b) Output Current - Efficiency
5-1 T T T T T 100
506 1 - R S [ — vin=tay [ie
I R R N B | — vin=zov 80
I ||| == VIN=4.5V l
502 + I | [ I |
Output 4 ! ) 60
Voltage 4 gg | ! ! o
our ! ; EfflClency40
V) w ! n (%)
4.94 | |
20
4.9 i i 1 1
0.01 0.1 1 10 100 1000 0
Output Current lour (MA) 0.01 0.1 1 10 100 1000
Output Current lgyt (MA)
(29)S-8327H50(CDH113:10uH)
(a) Output Current - Output Voltage (b) Output Current - Efficiency
>t T i T 100
s06 | 1 1 : o ——
Y ¥ o 80 ~
e [ ” Y 7
ouput 502 | 1 1 5 o 60 <y
Voltage L e //’ /
Vour | ‘ Efficiency
v 49 1 new 40 / ,/
| — : Pl b —— VIN=1.8V
4.94 - xm;gg | 20 b v — VIN=3.0V
777777 ‘ — VIN=4.5V h 7~ Ty
49 I St - ; m 0 — [ T LI
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000

Output Current loyt (MA)
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR

5. Reference Data 2

The ripple voltage characteristics data is shown below:

(1)S-8323A20
(LQH3C:220puH,Couyr:22pF )

Similar to (2)

(3)S-8323A30
(LQH4N:220puH,Cour: 22uF )

Similar to (6)

(4)S-8323A30
(CD54:47ancOUT: 22”.': )

. LI |
——VIN=0.9V
80
——VIN=1.8V
Ripple 0 —VIN=2.4V
Voltage /
Vr I
(mV) 40
20 )
0
0.1 1. 10. 100. 1000.
Output Current lout (MA)
(5)S-8323A30
(CD54:100pH,Coyt:22pF )
T
—VIN=0.9vV
80
——VIN=1.8V
Ripple _
Voltage ——VIN=2.4V
Vr 60
(mVv)
40
20 74
0
0.1 1 10. 100. 1000.

Output Current lout (MA)

(2)S-8323A20

(LQH4N:220uH,Coyr:22pF )

S-8323/8327 Series

100
L
80 —VIN=0.9V
—VIN=1.2V
Ripple —VIN=1.6V
Voltage 60
Vr
(mV)
40
20
L]
0
0.1 1. 10. 100. 1000.
Output Current lout (MA)
(7)S-8323A50
(CD5447]J.H,COUT22H,F )
120
LT
100 — VIN=0.9V
——VIN=3.0V //
. 80 ——VIN=4.0V
Ripple
Voltage /
Vr 60 /‘
(mV)
40
/
/4
20 HpEEs
0
0.1 1. 10. 100. 1000.
Output Current lout (MA)
(8)S-8323A50
(CD54:100uH,Coyr:22uF )
100
LI /
___VIN=0.9V /
80 — VIN=3.0V /
Ripple _
Voltage ——VIN=4.0V /
vr 60
(mV)
40
20 ’ k,/
0
0.1 1 10. 100. 1000.

Seiko Instruments Inc.
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SMALL PACKAGE PWM CONTROL STEP-UP SWITCHING REGULATOR

S-8323/8327 Series Rev. 7.2
(6)S-8323A30 (9)S-8323A50
(CD54:220uH,Coyt:22uF ) (CD54:220uH,Coyr:22pF )
100 100
| L
80 —VIN=0.9V 80 ____VIN=0.9V
——VIN=1.8V —VIN=3.0V
—VIN=2.4V —VIN=4.0V
Ripple 60 Ripple 60
Voltage Voltage
Vr Vr
M) 40 mv) 40 /
/
/ A
20 20 /
L H //, /:://
0 0
0.1 1. 10. 100. 1000. 0.1 1. 10. 100. 1000.
Output Current lout (MA) Output Current lout (MA)
(11)S-8323H25 (14)S-8323H33
(D62F22H.H,COUT22H.F ) (DGZFZZMH,COUTZZHF )
PO T .
—V=1.2V
g0 [ VLSV O —
| =—\V=3.0V
Ripple g0 Ripple o
Voltage Voltage
Vr (mV) Vr (mV)
40 40
20 /" 20
| —
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current loyr (MA) Output Current loyr (MA)
(17)S-8323H50
(D62F:22uH,Coyr:22pF )
100
go LI — v=Lsv
— V=3.0V
[ e—— V=45V
Ripple g0
Voltage
Vr (mV)
40
20
1] el
0 ]
0.1 1 10 100 1000
Output Current loyr (MA)
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S-8323/8327 Series

(18)(11)S-8327B30
(CD105:22pH,Cour:47pFx2 )

(22)(23)S-8327B50

(CD105:22puH,Coyr:47uFx2)

T LT |
80 —— VIN=0.9V ——VIN=0.9V
— VIN=1.8V 80 ——VIN=3.0V
-~ —VIN=2.4V —VIN=4.0V
ipple g0 Ripple
Voltage Vopltpage /
Vr Vr
M) 4 mv) /
/
//
20 L1 20 LY
‘4::"’/ ==
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current lout (MA) Output Current lout (MA)
(20)S-8327B30 (24)S-8327B50
(CD54:47pH,Cour:47pF) (CD54:47pH,Cour:47pF )
T TN
- — VIN=0.9V — VIN=0.9V /
—_VIN=18V / 80 ——VIN=3.0V /
. ——VIN=2.4V / —— VIN=4.0V, /
Ripple g0 Ripple
Voltage / / Voltage /
™) // (m /
m
40 / M) 4 /
/|
Ve /|
20 pa e
- ; iy 20 L //
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current lout (MA) Output Current lout (MA)
(21)S-8327B30 (25)S-8327B50
(D75C:47pH,Cour:47pF) (D75C:47pH,Cour:47pF)
Similar to (20) Similar to (24)
(27)S-8327H33 (29)S-8327H50
(CDH113:10pH,Couyt:100pF) (CDH113:10pH,Couyr:100pF)
100 100 T 170
1 — v=1.8V
80 — V=1.5V 80 —f{ —— V=3.0v
—V=1.8V || — v=asv
—_— V=3.0V
Ripple 60 Ripple 60
Voltage Voltage
Vr (mV) Vr (mV)
40 / 40 //
// S/ /
20 / 20 i ,/
’,44" //: ,r"
0 Z ™ 0 il T P
0.1 1 10 100 1000 0.1 1 10 100 1000

Output Current loyr (MA)

Output Current loyr (MA)
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® Dimensions Unit: mm
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Feed direction
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MPO03-A 990531

m SOT-23-3
®Dimensions Unit:mm
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001
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Unit:mm

®Reel Specifications
1 reel holds 1000 ICs.
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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.




