e KODENSHI AUK

SN34063x

DC/DC Converter Controller

Description

The SN34063 is a monolithic control circuit containing the primary functions required for DC-to-DC converters. These devices

consist of an internal temperature compensated reference, comparator, controlled duty cycle oscillator with an active current

limit circuit, driver and high current output switch. This series was specifically designed to be incorporated in Step-Down and

Step-Up and Voltage-Inverting applications with a minimum number of external components.

Features
e Operation from 3.0V to 40V input.
e Low Standby Current

e Current Limiting

A Marking Information

SN34063 (1)

¢ Output Switch Current to 1.5A YYWW (2)
¢ Output Voltage Adjustable
e Frequency Operation to 100kHz (1)Device Code
e Precision 2% Reference (2)Year & Week Code
Ordering Information
Type NO. Marking Package Code
SN34063 S34063 SOP-8
SN34063P S34063 DIP-8
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Block Diagram

SN34063
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Absolute Maximum Ratings [Ta=25C]
Characteristic Symbol Rating Unit
Power Supply Voltage Vee 40 v
Comparator Input Voltage Range Vir -0.3~+40 \Y
Switch Collector Voltage V ¢(switch) 40 A%
Switch Emitter Voltage (Vpin 1 =40 V) VE(switch) 40 A%
Switch Collector to Emitter Voltage V cE(switch) 40 \%
Driver Collector Voltage Vcriver 40 A\
Driver Collector Current (Note 1) Toriver) 100 mA
Switch Current Isw 1.5 A
Power Dissipation Pp 500 mW
Operating Junction Temperature T, +150 T
Operating Ambient Temperature Range Ta -40~+85 T
Storage Temperature Range Ty -65~+150 T

* Note 1 : Maximum package power dissipation limits must be observed.

KSD-17F021




SN34063x

Electrical Characteristics
(Vee=5.0V, Ty =-40C to +85C, unless otherwise specified.)

Characteristic Symbol Min Typ Max Unit
OSCILLATOR
Frequency (Vpins =0V, Cr = 1.0 nF, T, =25°C) fose 24 33 42 kHz
Charge Current (Vcc =5.0 Vto 40 V, T, =25°C) Leng 24 33 42 uA
Discharge Current (Vcc =5.0 Vto 40 V, T, =25°C) Liischg 140 200 260 uA
Discharge to Charge Current Ratio (Pin 7 to V¢, Tx =25°C) Laische/Lehg 5.2 6.2 7.5 -
Current Limit Sense Voltage (Ichg = ldischg, Ta = 25°C) Vipk(sense) 250 300 350 mV

OUTPUT SWITCH (Note 2)

Saturation Voltage, Darlington Connection

(Isw=1.0 A, Pins 1, 8 connected) Versa ) 1.0 1.3 v
Saturation Voltage (Note 3)

(Isw = 1.0 A, Rpjn s = 82Q to V¢, Forced p=20) Ve ) 0.45 0.7 v
DC Current Gain (ISW =1.0 A, VCE =50 V, TA = 250C) hFE 50 120 - -
Collector Off — State Current (Vg =40 V) Iceom - 0.01 100 uA
COMPARATOR

Threshold Voltage

Ty =25°C Vi 1.225 1.25 1.275 v
Ta =-40°C to +85°C 1.210 1.25 1.290
Threshold Voltage Line Regulation (Vcc =3.0 V to 40 V) Regline - 1.4 5.0 mV
Input Bias Current (Viy =0 V) Iis - -40 -400 nA
TOTAL DEVICE

Supply Current (Vcc=5.0Vto 40 V, Cy=1.0 nF, Pin 7 = V¢, Lec ) 25 40 mA

Vpins > Vi, Pin 2 = GND, remaining pins open)

Note 2 : Maximum package power dissipation limits must be observed.

Note 3 : If the output switch is driven into hard saturation (Non—Darlington configuration) at low switch currents(< 300 mA)
and high driver currents (> 30 mA), it may take up to 2.0us for it to come out of saturation. This condition will
shorten the off time at frequencies > 30 kHz, and is magnified at high temperatures. This condition does not occur
with a Darlington configuration, since the output switch cannot saturate. If a Non—Darlington configuration is used,

the following output drive condition is recommended:

. 1C outnut
Forced B of output switch : ot >10

IC driver — 7.0mA

* The 1002 resistor in the emitter of the driver device requires about 7.0 mA before the output switch conducts.
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Electrical Characteristic Curves
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Fig.2 Timing Capacitor Waveform
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SN34063x
Typical Application Circuit

Step Up Converter
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Optional Filter

Fig.7 Step Up Converter
Test Condition

Test Condition Value (Typ) Unit
Line Regulation Vin=8.0V to 16V, [o=175mA 30 mV
Load Regulation V=12V, [p=75mA~175mA 10 mV

Output Ripple V=12V, [p=175mA 300 mV
Efficiency V=12V, [p=175mA 89 %
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Fig.8 External Current Boost Connections for IC Peak Greater than

8-a. External NPN 8-b. External NPN Saturated
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Typical Application Circuit

Step Down Converter
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Fig.9 Step Down Converter

100
T

Optional Filter

Test Condition Value (Typ) Unit
Line Regulation V=15V to 25V, 1o=500mA 5 mV
Load Regulation V=25V, [p=50mA~500mA 30 mV
Output Ripple Vin=25V, [5=500mA 100 mV
Efficiency V=25V, Ip=500mA 80 %
Short Circuit Current Vin=25V, Ry 0ap=0.1Q2 1.2 A

Fig.10 External Current Boost Connections for IC Peak Greater than

10-a. External NPN

10-b. External NPN Saturated
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SN34063x
Typical Application Circuit

Voltage Inverting Converter
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Fig.11 Voltage Inverting Converter
Test Condition

Test Condition Value (Typ) Unit
Line Regulation Vin=4.5V to 6.0V, [o-=100mA 15 mV
Load Regulation Vin=5.0V, [p-=10mA~100mA 20 mV
Output Ripple Vin=5.0V, [c=100mA 280 mV
Efficiency V=50V, [,=100mA 58 %
Short Circuit Current Vin=3.0V, Ry pap=0.1Q 0.9 A

Vout

1H

Fig.12 External Current Boost Connections for IC Peak Greater than

12-a. External NPN 12-h. External NPN Saturated
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SN34063x

Calculation
Calculation Step-Up Step-Down \oltage-Inverting
o Vour T Vi - Vingminy Vour + Vi ‘VOUT‘ + Vi
ON/ LOFF - -
VIN(min) - Vsat VIN(min) - Vsat - VOUT VIN - Vsat
(ton + torr) 1/f 1/f 1/f
tON + tOFF tON + tOFF tON + tOFF
torr Lon +1 LON +1 ton +1
Corr torr Corr
ton (tON + tOFF) - Lorr (tON + tOFF) - Lopr (tON + tOFF) - Lopr
Cr 4.0x107t,, 4.0x107t,, 4.0x107t,,
tON tON
IPK(switch) 2IOUT(max) (t + 1) 2IOUT(max) 2IOUT(max) (t + 1)
OFF OFF
RSC 0'3/IPK(switch) 0'3/IPK(switch) 0'3/IPK(switch)
VIN(min) B Vsat VIN(min) - Vsat - VOUT VIN(min) B Vsat
L(min> ( I ) X tON(max) ( I ) X tON(max) ( I ) x tON(max)
PK (switch) PK (switch) PK (switch)
9 IOUTtON IPK(switch)(tON + tOFF) 9 IOUTtON
Co v v
ripple(pp) 8Vripple(pp) ripple(pp)

Note

Vst = Saturation voltage of the output switch.

Vi = Forward voltage drop of the output rectifier.

The following power supply characteristics must be chosen:

Vv — Nominal input voltage.

Vour — Desired output voltage, ‘VOUT‘ =1.25x(1+R2/RI)
Ioyt — Desired output current.

fimin — Minimum desired output switching frequency at the selected values of Vin and 10.

Viipplep) — Desired peak—to—peak output ripple voltage. In practice, the calculated capacitor value will need to be

increased due to its equivalent series resistance and board layout. The ripple voltage should be kept to a low value

since it will directly affect the line and load regulation.
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SN34063x

Outline Dimension (Unit : mm) [SOP-8]

13

_HEHHE

MILLIMETER(mm)

SYMBDJ‘ MINIMUM NOMINAL | MAXIMUM NOTE
A 1245 - 1,445
Al 0.125 0.175 0275
b 0.320 0.420 0.520
= 0.170 0.220 0270
D 4.802 4.902 5.002
E 5.870 6.020 6.170
El 3.761 3.861 3.961
e 1.270 BSC
L 0.462 0.562 0.662
=] 0 ° — 8 °

3% Recommend PCB solder land (Unit : mm)

1 O

1.2
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SN34063x

Outline Dimension (Unit : mm) [DIP-8]
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Y MBOL MILLIMETERS NOTE
MINIMUM NOMINAL MAXIMUM
A 3.20 3.40 3.60
b 0.36 0.46 0.56
b1 1.42 1.52 1.62
c 0.20 0.25 0.35
D 9.00 9.20 9.40
E 7.37 7.62 7.87
E1 6.20 6.40 6.60
e 2.54 TYP
el 0.79 TYP
L1 0.33 = —
L2 3.00 3.30 3.60
- 0° — 15°
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SN34063x

The AUK Corp. products are intended for the use as components in general electronic
equipment (Office and communication equipment, measuring equipment, home
appliance, etc.).

Please make sure that you consult with us before you use these AUK Corp. products
in equipments which require high quality and / or reliability, and in equipments which
could have major impact to the welfare of human life(atomic energy control, airplane,
spaceship, transportation, combustion control, all types of safety device, etc.). AUK
Corp. cannot accept liability to any damage which may occur in case these AUK Corp.
products were used in the mentioned equipments without prior consultation with AUK
Corp..

Specifications mentioned in this publication are subject to change without notice.
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