UNISONIC TECHNOLOGIES CO., LTD

MC34063A LINEAR INTEGRATED CIRCUIT

DC TO DC CONVERTER
CONTROLLER

B DESCRIPTION

The UTC MC34063A is a monolithic regulator subsystem,
intended for use as DC to DC converter. This device contains a <€
temperature compensated band gap reference, a duty-cycle SOP-8
control oscillator, driver and high current output switch. It can be
used for step down, step-up or inverting switching regulators as

well as for series pass regulators. \0/,{'{‘"

B FEATURES

* Operation from 3.0V to 40V.

* Short circuit current limiting.

* Low standby current.

* Output switch current of 1.5A without external transistors.
* Frequency of operation from 100Hz to 100kHz.

* Step-up, step-down or inverting switch regulators.

B ORDERING INFORMATION

Ordering Number Package Packing
Lead Free Halogen Free
MC34063AL-D08-T MC34063AG-D08-T DIP-8 Tube
MC34063AL-S08-R MC34063AG-S08-R SOP-8 Tape Reel
MC34063AL-P08-R MC34063AG-P08-R TSSOP-8 Tape Reel
MC34063AG-D08-T
j (1)Packing Type (1) T: Tube, R: Tape Reel
(2)Package Type (2) D0O8: DIP-8, S08: SOP-8, P08: TSSOP-8
(3)Green Package (3) G: Halogen Free and Lead Free, L: Lead Free
| MARKING
DIP-8 SOP-8 TSSOP-8
1 [] _mn_ﬂ—b Date Code [8][7][e] [5] be UTC OOooO B
UTC OOOO __—» Date Code 2 =T 171y Date Code
MC34063A00 L: Lead Free UTC OOOO 5] MC34063AL 7 _
) = T G: Halogen Free MC34063A0 L: Lead Free o> L Lead Free
Q};I__» Lc;t Code ooy > G: Halogen Free K T F1 G:Halogen Free
OT [ B [ _..._._._ ST > Lot Code —> Lot Code
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MC34063A

LINEAR INTEGRATED CIRCUIT

B PIN CONFIGURATION

Switch Collector 1 O 8 Driver Collector
Switch Emitter 2 7 IPEAK Sense
Timing Capacitor 3 6 Vee
GND 4 5 | Comparator Inverting input
B PIN DESCRIPTION
PIN NO PIN NAME 1/0 DESCRIPTION

1 Switch Collector I Internal Darlington pairs Tl collector
2 Switch Emitter O |Internal Darlington pairs Tl emitter
3 Timing Capacitor The value of selected capacitor controls the internal oscillator run rate
4 GND
5 Comparator Inverting | Inverting input of comparator which can set & initiate the Darlington pairs

Input output switch
6 Vce

Current sense input to monitor the voltage drop across an external
7 |PEAK Sense | . . . .
resistor placed in series with Vcc
8 Driver Collector | [Internal Darlington pairs TI collector
| BLOCK DIAGRAM
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MC34063A

LINEAR INTEGRATED CIRCUIT

u ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise specified. )

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Ve 40 V
Comparator Input Voltage Vincomp) -0.3 ~ +40 V
Switch Collector Voltage Veisw) 40 \Y
Switch Emitter Voltage VEeisw) 40 \Y
Switch Collector to Emitter Voltage VeEsw) 40 V
Driver Collector Voltage VcoR) 40 \
Switch Current Isw 1.5 A
DIP-8 1250 mwW
Power Dissipation (Ta=25°C) SOP-8 Po 625 mwW
TSSOP-8 300 mW
Junction Temperature T, +150 °C
Operating Temperature Torr 0~+70 °C
Storage Temperature Tste -65 ~ +150 °C

Note: Absolute maximum ratings are those values beyond which the device which the device could be permanently
damaged. Absolute maximum ratings are stress ratings only and functional device operation is not implied.

B THERMAL DATA

PARAMETER SYMBOL RATINGS UNIT

DIP-8 100 °C/W

Junction-to-Ambient SOP-8 0.a 160 °C/W
TSSOP-8 333 °C/W

[ | ELECTRICAL CHARACTERISTICS (Vcc=5.0V, Ta=0~+70°C, unless otherwise specified.)

PARAMETER | symsoL | TEST CONDITIONS [ MIN | TYP [ MAX [UNIT
OSCILLATOR
Maximum Oscillator Frequency Fosc Vpin 5=0V, CT=1.0nF, Ta=25°C 24 42 | kHz
Charging Current lcHs Vce=5 to 40V, Ta=25°C 22 31 42 pA
Discharging Current Ibiscie  |Vec=5 to 40V, TA=25°C 140 | 190 | 260 | pA
Oscillator Amplitude Vosc Ta=25°C 0.5 V
Discharge to Charge Current Ratio K V7=Vce, Ta=25°C 52 161175
Current limit Sense Voltage VSENSE |CHG=|DISCHG, TA=25°C 250 300 350 mV
OQUTPUT SWITCH
Saturation Voltage 1 (Note) VCE(SAT)1 |SW=1 .OA, VC(DRIVER)=VC(SW) 0.95 1.3 V
Saturation Voltage 2 (Note) Veesatz  |lsw=1.0A, Veprivery=50mA 0451 07 | V
DC Current Gain (Note) Giog)  |lsw=1.0A, Vce=5.0V, Ta=25°C 50 | 180
Collector Off State Current (Note) lcorr)  |Vce=40.0V, Ta=25°C 0.01 | 100 | pA
COMPARATOR
Threshold Voltage VTHD 121(125[129| V
Threshold Voltage Line Regulation V1HD V=3 ~ 40V 20 | 5.0 | mV
Input Bias Current ligias)  [Vin=0V 50 | 400 [ nA
TOTAL DEVICE
Supply Current lec xjgvicf\(;\cl;\(/::HD?'gﬁ,12=GND 27 | 40 | mA
Note: Output switch tests are performed under pulsed conditions to minimize power dissipation.
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MC34063A LINEAR INTEGRATED CIRCUIT

B STEP-UP CONVERTER

170uH
Yy
L
W2 LY
180
R Q1
7 2
| [ L Y. 1N5819
Ipk C -
Rsc 0.22 Osc |
3
VN2V - 8 | Ve ol
I100 1.25V ;
= Comp. ReF Rec 1500pF
5 4
1— 1.0pH
Ry —
Vout
———— N o)
28V/175mA Vour
47k + +
R1§2.2k 330 f Co T 100
Optional Filter
TEST CONDITIONS RESULTS
Line Regulation Vin = 8.0V ~ 16V, lout = 175mA 30mV = +0.05%
Load Regulation Vin = 12V, lour = 75mA ~ 175mA 10mV = +£0.017%
Output Ripple Vin =12V, lour = 175mA 400mVp.p
Efficiency Vin =12V, lout = 175mA 87.7%
Output Ripple With Optional Filter Vin =12V, lout = 175mA 40mVp.p

UNISONIC TECHNOLOGIES CO., LTD 40f9
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MC34063A

B STEP-DOWN CONVERTER(Cont.)

LINEAR INTEGRATED CIRCUIT

8 1
R Q1
7 2
Ipk Cr i
Rsc0.33 Osc 1N5819
3
Vin 25V 0—¢-— 8 | Vee o] L%H 220 1 H
T 100 125V T
= Comp. ReF Rec 470pF
5 L |4
= _—lf— 1.0pH
2 Vourt ey
— WA o
3.6k L 5.0v/500mA™ I+ © Vour
R1§1 2k 470 f Co T 100
Optional Filter
TEST CONDITIONS RESULTS

Line Regulation Vin = 15V ~ 25V, oyt = 500mA 12mV = +0.12%

Load Regulation

V|N = 25V, |ou'|' =50mA ~ 500mA

3.0mV = +0.03%

Output Ripple Vin = 25V, lout = 500mA 120mVp.p
Short Circuit Current Vin =25V, R. =0.1Q 1.1A
Efficiency Vin = 25V, lour = 500mA 83.7%
Output Ripple With Optional Filter Vin = 25V, lour = 500mA 40mVp.p

50f9
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MC34063A

LINEAR INTEGRATED CIRCUIT

| VOLTAGE INVERTING CONVERTER
8 1
-JR Q1
7 | 2
RSC 0.24 OSC T L
3
VIN 6
~ Vee nl A 1N5819
4.5V~ 6.0V +
T~ 1500pF
T 100 125V P
= Comp. ReF Rea
5 4
1.0pH
Pt A RA 1 o Vour . v
953 ~12V/100mA® I © Vour
R2§8.2k 1000pf fco T 100
Optional Filter
TEST CONDITIONS RESULTS

Line Regulation

V|N =45V~ 6.0V, |ou'|' =100mA

3.0mV = +0.012%

Load Regulation

V|N = 5.0V, |ou'|' =10mA ~ 100mA

0.022V = £0.09%

Output Ripple Vin = 5.0V, loyr = 100mA 500mVp.p
Short Circuit Current Vin=5.0V,R.=0.1Q 910mA
Efficiency Vin = 5.0V, loytr = 100mA 62.2%
Output Ripple With Optional Filter Vin = 5.0V, lout = 100mA 70mVp.p
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MC34063A

LINEAR INTEGRATED CIRCUIT

B EXTERNAL CURRENT BOOST CONNECTIONS FOR IC PEAK GREATER THAN 1.5A

1a. External NPN Switch

W\ 8
7
Rsc
Vi 8
IR

L1

1b. External NPN Saturated Switch
(See Note 4)

-

5

s

L

Vour

R
T

R —» 0 for
constant Vi

Note: 4. If the output switch is driven into hard saturation (non-Dartington configuration) at low switch currents (<300mA) and
high driver currents (<<30mA), it may take up to 2.0us to come out of saturation. This condition will shorten the off time
at frequencies = 30kHz, 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.

2a. External NPN Switch

8| 1
7]
Rsc 3
VIN 6
1
3a. External NPN Switch
8|
7 57
ViN _|\ il
<5

VIN

2b. External PNP Saturated Switch
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3b. External PNP Saturated Switch
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MC34063A LINEAR INTEGRATED CIRCUIT

B  TYPICAL CHARACTERISTICS

Output Switch ON-OFF Time versus
Oscillator Timing Capacitor

Timing Capacitor Waveform
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MC34063A

LINEAR INTEGRATED CIRCUIT

B DESIGN FORMULA TABLE

CALCULATION STEP-DOWN STEP-UP VOLTAGE-INVERTING
I:ON Vour + V¢ Vour + Ve- Vinwin | VOUTl + Vg
torF Vininy = Veegsan - Vour Vinwiny - Vee(san Vin- Veesan)
. 1 1 1
(tON tOFF)MAX FMIN FMIN FMIN
CT 4x1 0_5 ton 4x1 0_5 ton 4x1 0_5 ton
| 2l 2lourquax Lo+ tore 2lourquax Lo+ tore
SW OUT(MAX) torr torr
Rs 0.3/lsw 0.3/lsw 0.3/lsw
L(M|N) (w ) tongwax) ( W) tonmax) ( W) tonvax)
Isw (ton*torr) lout ton lout ton
Co 8VRIPPLE(P-P) o VRIPPLE(P-P) o VRIPPLE(P-P)
VcE(saT) - Saturation voltage of the output switch.
Ve - Forward voltage drop of the ringback rectifier.
The following power supply characteristics must be chosen:
VN - Nominal input voltage.
Vour - Desired output voltage, | Vour |=1.25(1+Rx/R1)
lout - Desired output current.
Famin - Minimum desired output switching frequency at the selected values for V\y and lour.

VriprLep-p) - Desired peak-to-peak output ripple voltage. In practice, the 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.

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.
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