®
AOTGHIP MC34063

DC/DC CONVERTER CONTROL CIRCUIT

Description Features
The MC34063 is a monolithic <- 3V to 30V Input Voltage Operation.

control circuit containing the primary < Internal 1.2A Peak Current Switch.
functions required for DC/DC converters. < Internal £2% Reference.

The device consists of an internal < Low Quiescent Current at 1.6mA.
temperature  compensated  reference, < Frequency Operation from 100Hz to
comparator, controlled duty cycle oscillator 100KHz.

with an active current limit circuit, driver <~ Low Dropout Operation: 100% Duty
and high current output switch. This device Cycle

is specifically designed to be incorporated < Current Limiting.

in stepdown, step-up and voltage-inverting <~ Standard SOP8/DIP8 Packages

applications with a minimum number of Applications

< DC-DC Converter Module
< ADSL Modems
< Hub.

<~ Battery Chargers

external components. The +2% internal
reference and low quiescent current of
1.6mA are among the improvements of the

device over the competition

Functional Diagram
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AHOTCHIP MC34063

Pin Description

Symbol | Pin NO. Description

SC 1 1.2A switch collector

SE 2 Darlington switch emitter

TC 3 Oscillator timing capacitor
GND 4 Power GND

FB 5 Feedback comparator inverting input
VCC 6 Power supply input

IPK 7 Highside current sense input, VCC - VIPK=300mV
DRI 8 Drive collector

Absolute Maximum Ratings

S]] ] 01| VY0 ] = Vo = 40V
Comparator Input Voltage RanNge .........cooviniiiie i e e e e -0.3v~40V
SWiItCh Collector VOItAgE ..o e e e e e e e e e 40V
Switch Emitter VOIAGE ..o e e e e e e e e 40V
Switch Collector to Emitter VOIAQE ....ovvivie i e e v e 40V
Driver ColleCtor VOIAOE  o.viiini it e e e e e et e e e e e e e e 40V
SWILCN CUITENT. .. et e e e e e e e e e e e e e e et e e e e e eenas 1.5A

Power Dissipation and Thermal Characteristics
DIP Package

TaT 25 C e 1.0W
Thermal Resistance .........ccoiiiiiii i, 100°C /W
SO Package

TaZ 25%C it e 625mwW

Thermal Resistance ..........cooviiiiiii i 160°C /W
Operating JUNCtion TEMPEIAtUIE ... .itiiies i et e v et e et e e e e e e eaeea e ae s 125°C
Operating Ambient Temperature Range .......ccoevieiiiiiiiiie i e e 0°C~70°C
Storage Temperature RANGE ... e e e e - 65°C~150°C
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AOTSHIP

MC34063

Electrical Characteristics (Vce= 5V, Ta=25°C (unless otherwise specified.)

Virk(sensey’VCC
Veins>Vrs

5.0V~VCC~30V
Cr=0.001pF, PIN 2=GND
Remaining pins open

Parameter Test Condictions Symbol MIN. TYP. MAX.| Unit
Oscillator
Frequency Veins = 0V ,Cr=1nF fosc 24 35 46 KH,
Charging Current 5.0v~VCC~30V lenc 24 35 46 MA
Discharge Current 5.0v~VCC~30V loische 140 220 260 HA
Voltage Swing PIN 3 Vosc 0.6 Vv
Discharge to Charge Current Vipk(sense) =VCC oisciar lee 6.0
Ratio
Current Limit Sense Voltage lene-loisenc VIPK(SENSE) 250 300 400 mV
Output Switch
Saturation Voltage, Darlington Isw=1.0A; VeraT 1.0 1.3 \%
Connection (SAD

VcoRrivErR)"Vc(swITCH)
Saturation Voltage lsw=1.0A: lcoriver 50MA Vee 6an 045 0.7 \%
(Forced ~~20)

DC Current Gain Isw=1.0A; Vce=5.0V hre 50 75
Collector Off-State Current Vee=30V lcorp) 10 nA
Comparator
Threshold Voltage 0°C~Ta~70°C Vre 1225 125 1.275 \Y
Threshold Voltage 1.19 131 \Y
Threshold Voltage Line 3.0vV~VCC~30V REGLINE 0.1 0.3 | mvVivV
Regulation
Input Bias Current Vin=0V Is 0.4 1 PA
Supply current lec 1.6 3 mA
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Vegsare) Saturation Voltage (V)

AOTSHIP

MC34063

Typical Performance Characteristics

Qutput Switch ON-OFF Time vs. Oscillator
Timing Capacitor

Standby Supply Current vs. Supply Voltage
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AHOTSHIP

MC34063
Application Information
Design Formula Table
CALCULATION STEP-DOWN STEP-UP VOLTAGE-INVERTING
ton Veur + Ve Veur + Ve - Vinpany |VOLT + Ve
torr VI‘I(UIN] - VSA— - VCUT Vm{w\v - VSA— Vm - VSAT
1 1 1
ton + tore) e L _ 1
(fon * Yorr) uax FMIN FmiN FMIN
C, 4x10%,, 4 x 10%,, 4 x 10%t,,
ton+ torr ton+t
Ic (SWITCH) 2|OUT(MAX] 2|OUT(M.¢~X] (ON_tic) 2|oUTcMAm (%)
OFF oFE
RS 0'33”(:{5"J\-'ITCH] 0.33/1¢ (SWITCH) 0.33/1¢ (SWITCH)
L(MIN) (VINMNJ - Voar - Vour Vommax) (M]tommx; (M]tom{mxy
IC{B'NITCH] IC[SWI“C—!] IC(SWI_CD—:.
Co loiswirery (ton + tore) lout ton lour ton
8VRI=‘F'_E[=‘ - P VqlPPLEP - F) \/mipeLEP - F)
Fmin - Minimum desired output switching
Vsar = Saturation voltage of the output frequency at the selected values
switch.
for VN and |OUT
VF B VOItage drop of thegfRggack VrippLE (p-p) - Desired peak-to-peak output
rectifier
ripple voltage.In practice, the
The following power supply

characteristics must be chosen:
ViN -Nominal input voltage.
-Desired output voltage,

Vour

|[Vout| =1.25 (1 + RB/RA)
lout - Desired output current.

calculated value will need to be
increased due to the capacitor
equivalent series resistance and
board layout. The ripple voltage
should be kept to a low value since
it will directly effect the line and

load regulation.
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AHOTSHIP vc34063

Application Examples

220puH Vour
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i = = 1.2K
Line Regulation V=10V ~20V @ lo=500mA 40mV
Load Regulation Vin= 15V, @ lo=10mA ~ 500mA SmV
Short Circuit Current V=15V, @ R. =0.1Q 1.3A

Fig.1 Step-Down converter
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Fig.2 Step-Down converter with External PNP Saturation Switch
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AHOTSHIP vc34063

Application Examples (Continued)

200uH D1 Vout
21 . ’ I R0,
ul
- ; L INE219 28V B0mA
*—— 150 Co —L
RS L
0.22 7 Pk, SE ‘ | -
1I"I-Ih. G 3 _—
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* 1|'.'||'_'|;|;F
. g 4
=i FE GND |- lCT__ 680pF
RA R - B
A'A", Vv
J__ 22K 47K
Line Regulation Vin= 8V ~16V @ lo=180mA 50mv
Load Regulation Vin= 12V, @ lo=80mA ~ 180mA 10mVv
Fig.3 Step-Up converter
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Fig.4 Step-up Converter with External NPN Switch
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AHOTSHIP vc34063

Application Examples (Continued)
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Line Regulation Vin=4.5V~6V @1o=100mA 20mV
Load Regulation Vin=4.5V~6V @1o=100mA 100mV

Fig.5 Inverting Converter
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Fig 6. Voltage Inverting Converter With PNP Saturated Switch
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AHOTSHIP vc34063

PACKAGE DESCRIPTION

o= -
)

SOP8 PACKAGE OUTLINE DIMENSIONS

Symbo |

Dimensiona In Millimetera

Dimensians In lnchea

Min Max Win Max
& 1350 1. 750 0.053 0. 069
Al 0.100 0. 250 0. 004 0.010
A2 1. 3530 1. 550 0.053 0. 061
b 0. 330 0. 510 0.013 0. 020
c 0.170 0. 250 0. 006 0.010
b 4,700 5.100 0. 185 0. 200
E 3. 800 4.000 0. 150 0. 157
Ei 5, BOD 5. 200 0,228 0. 244
g 1. 270{BSC) 0. 050 (BSC)
L 0. 400 1,270 0,016 0. 050
1) 0 8" 0 B
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AHOTSHIP vc34063

DIP8 PACKAGE OUTLINE DIMENSIONS
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TNCHES MILLIMETERS
SHHEEE NIN MAX NIN MAX IIERES

- - A1 - 508

bl 0014 23 0364 058

b2 0045 LGS 1.14 1635

i 0.008 0.018 0.20 038

) 0.355 0.400 9.02 1016

E 0.220 0310 559 287

e 0100 BSC 254 BSC

e 0300 BSC 762 REC

L o125 (0.2 (i 3.18 508

8 0015 LG 038 152

1 0.005 ; 0.13 p

a ol Tk a7 105"
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AHOTSHIP vc34063

Copyright © 2008 by HOTCHIP TECHNOLOGY CO., LTD.

The information appearing in this Data Sheet is believed to be accurate at the time of
publication. However, HOTCHIP assumes no responsibility arising from the use of the
specifications described. The applications mentioned herein are used solely for the purpose
of illustration and HOTCHIP makes no warranty or representation that such applications will

be suitable without further modification, nor recommends the use of its products for
application that may present a risk to human life due to malfunction or otherwise.
HOTCHIP’s products are not authorized for use as critical components in life support
devices or systems. HOTCHIP reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at
http://www.hotchip.net.cn.
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