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MC34063

DC/DC CONVERTER CONTROL CIRCUITS

General Description

The MC34063 Series is a monolithic
control circuit containing the primary func

Features

>

Operating From 3.0V to 40V

tions required for DC-to-DC converters. »  Active Current Limiting
These devices consist of an internal tem .
perature compensated reference, compar > Low Quiescent Current: 3mA
ator, controlled duty cycle oscillator with >  Output Switch Current in Excess of 1.5A
an active current limit circuit, driver and
high current output switch. Employing a »  Adjustable Output Voltage
minimum number of external components .
the MC34063 devices series is designed > Frequency Operation to 100KHz
for Step-Down, Step-Up and Voltage-Inve > 2% Reference Accuracy
rting applications.
Absolute Maximum Rating
Parameter Symbol Value Unit
Supply Voltage Ve 40 Vv
Comparator Input Voltage Vi, -0.3~+40 Vv
Range
Switch Collector Voltage Veisw) 40 \
Switch Emitter Voltage Vswe 40 V
Switch Collector to Emitter \Vj
Voltage Vee 40
Driver Collector Voltage VcoR) 40 \
Switch Current lsw 1.5 A
Tamb=25°C DIP-8 1.25
L Ppb w
Power Dissipation SOP-8 0.625
Operating Ambient T A =0~+70 °oC
Temperature Range opr B =0~+125
C =-40~+85
Storage Temperature Range Tstg -65~+150 °C
Operating Junction R
Temperature Topy 120 C
Silicon Link Inc. -1- Rev. 0
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MC34063
DC/DC CONVERTER CONTROL CIRCUITS

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

Parameter Symbol Test Conditions Min Typ Max | Unit
Oscillator
Charging Curren lehg Vce=5~40V, Ta=25°C 24 33 42 MA
Discharge Current ldischg Vee=5~40V, Ta=25°C 140 200 260 | YA
Voltage Amplitude Vosc Ta=25°C - 0.6 - V
Discharge to Charge _ P
Current Ratio K Vein7=Vce, Ta=25°C 5.2 6.0 7.5
Current Limit Sense
Voltage V|pK |dischg= |chg, s TA=25OC 250 300 350 mV
Output Switch
Saturation  Voltage,
Darlington VCE(sat)1 |sw =1 .OA,VC(SW) =VC(DR) - 1.0 1.3 V
Connection
Saturation Voltage Vcegate | lsw=1.0A, Icpr) =50mA 0.4 0.7 | V
DC Current Gain hee Isw=1.0A, Vce=5.0V 35 150 -
Collector  Off-State
Current ICC(off) VCE =4OV, TA=25OC - 10 100 nA
Comparator
Threshold Voltage VEes 1.227 1.250 |1.273| V
Threshold Voltage e
Line Regulation A Vs Vee=5~40V ) 1.5 6 |mV
Input Bias Current Is Vin=0 - 40 400 | nA
TOTAL DEVICE

Vee=5~40V, Vpin7=Vce
Vpins>Ves, Cr
Supply Current lcc =0.001uF - 3 4 | mA
Pin7=Gnd

Remaining pins open

Silicon Link Inc.
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MC34063

DC/DC CONVERTER CONTROL CIRCUITS

Application Information

Vsat

ton Output Switch on Time;

Saturation voltage of the output switch;

Output Switch off Time;
Ve  Forward voltage drop of the output rectifier;

Fmin) Minimum desired output switching frequency at the selected values for Vin and lout.

Calculation

Step-Down Step-Up Voltage-Inverting
t, V. + Ve Vour + Ve = Vingminy [Vou| + Ve
toff Vin(min) - Vsat - Vout Vin(min) - Vsat Vin(max) - Vsat
(ton + tOﬂ:)maX 1/Fmin ]'/Fmin ]'/Fmin

C, 4x107°t,, 4x107°t,, 4x107°t,,
IC(SW) 2 x Iout(max) 2 x Iout(max) (ton + toff )/toff 2 x Iout(max) (ton + toff )/toff

R 0.3/ e(ew) 0.3/l 5wy 0.3/1cismy

Vi — Vi, V.o i — V, V. iy — V.
L(min) in(min) sat % ton(max) in(min) sat v ton(max) in(min) sat x ton(max)
I PK (SW) I PK (SW) I PK (SW)
C IPK(SW) ><(ton +toff) Iout ><ton Iout ><ton
° 8x Vripple(P—P) Vripple(P—P) Vripple(P—P)

Silicon Link Inc.
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MC34063

DC/DC CONVERTER CONTROL CIRCUITS

BLOCK DIAGRAM

Drive
Collector

Ipk Sense

Vcc

Comparator
Inverting
Input

1
3

Ipk Oscillator

3
1 <:
2

1,25V
Reference
Regulator

Switch
Collector

Switch
Emitter

Timing
Capacitor

@
=
O

.|||_

Silicon Link Inc.



_=
B
—
ml

MC34063

DC/DC CONVERTER CONTROL CIRCUITS

Step-Up Converter

L1 220uH
1~~~ 2
R3
150
7 2
sc -
vinztov 315 | messss | LG
> 6 3 o
cT
T aropF
e E al =
1100uF
l? Vout
L a 28/200mA
Wy <H
R2 2 Ler
1.2k l470uF
Step-down Converter
8 1
7 2 D1 1
Vin § ::z MC34063 ;1N5819 L1
> 6 3 220uH
__|_ er |,
470PF
b |s al =
00uF
= Vout
= R1 5V/500mA
A <
3.6k
R2 Ler
fuk l470uF
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Voltage Inverting Converter

8 1 J
7 2 !
_ L RSC M 4 L1
VI n ; 0.25 C3 063 110uH
[F> 6 3
4._.5~6V 1., _2
:51 5 4 N b1
100uF paN
1N5819
- Vout
= R1 -12/100mA
A — <
953
R2 1 CT
8.2k l470uF
Step-up With External NPN Switch
L1 220uH
1~~~ 2
R3
—wWwW—] 8 1
150
7 2 -
RSC R4
Vin 3 MC34063 % W
> 6 3 = = ¥ D1
] cr < nss1e
» T a70pF
L 4 =
_W-OOUF 5 l
— Vout
= R1 24/300mA
Wy <H
22k
R2 1 CT
1.2k l470uF

Silicon Link Inc. -6-



e
s Bz MC34063
o DC/DC CONVERTER CONTROL CIRCUITS
Step-down With External NPN Switch

R4
8 1
7 2 ai
RSC R3
Vin :; MC34063 -
> 6 <) I
1o =
T 1
:g1 — 5 4 N § L1
L . = 2 Vout
AM <d
< R2 Joer

Step-down With External PNP Switch

7 2
RSC
Vin s, MC34063 o
> 6 3 i
_T aopr ) 1
:S1 — 5 4 N L1
00uF _—I_ %
220uH
£ R1 - ¢ Vout

< R2 CcT

s
1.2k 470uF
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Dual Output Voltage

£ T - T P B
™
5 < -
% . 4 - <& GND
4 a D2 D4 ?J‘ C3
8 1 _ y 1 <@ -12V
7 2
vin 2 woc MC34063
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DC/DC CONVERTER CONTROL CIRCUITS

DIP-8P Dimension
01 10
87 6 5] DIM o
> A Min Max
@) A 6.29 6.40
1.2 3 4, B 9.22 | 9.32
O J 0 C — *1.52
| B ‘ | | | D — *1.27
| | E — *0.99
/ T = 3.25 3.25
F G 3.17 3.55
j H 0.38 0.53
L e | 2.28 2.79
S < g al "k J 749 | 7.74
1 K — *3.00
e T L 8.56 8.81
D H M M 0.229 | 0.381
| L | at 94° 97°
SO-8 Dimension
mm
DIM ,
Top View Right side View Min Max
A G- A 4.85 5.10
% % % % g B 3.85 3.95
T c 5.80 6.20
T I D 1.22 1.32
E 0.37 0.47
B + C H F 3.74 3.88
G 1.45 1.65
© H 4.80 5.10
| | 4.85 5.10
ﬂﬁ H Hi i J 385 | 3.95
D *M*E K K 5.80 6.20
. N = L 1.22 1.32
Front View PatA | | M 0.37 0.47
\ \
M N g 3.74 3.88
\ \
\ O |
- - 1
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