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MC34063A

DC-to-DC Converter Control Circuits
DESCRIPTION

The MC34063A Series is a monolithic control
circuit containing the primary functions required for
DC-to-DC converters. These devices consist of an
converters. 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 applications with a minimum number of
external components.

The MC34063 is available in the plastic DIP-8,
SOP-8 and SOIC-8 package.

ABSOLUTE MAXIMUM RATINGS

Features

= QOperation from 3.0V to 36 V Input
= Low Standby Current

= Current limiting

= Qutput Switch current to 1.5A

= Qutput Voltage Adjustable

® Frequency Operature to 100kHz
®=  Precision 2% Reference

APPLICATION

= Battery Chargers

= NICs/Switches/Hubs

=  ADSL Modems

= Negative Voltage Power Supplies

Rating Svmbol Value Unit
Power Supply Voltage Ve 36 Vie
Comparator Input Voltage Range Vir -03 to 36 | Vg
Switch Collector voltage V Ciswiteh) 36 Ve
Switch Emitter Voltage( Vppn=40V) Ve fewiteh) 36 Ve
Switch Collector to Emitter Voltage V CEswiteh) 36 Ve
Drive Collector Voltage V Cidriver) 36 Ve
Driver Collect CurrentiNote 1) [ dirver) 100 mA
Switch Current [sw 1.5 A
Operating Junction Temperature T; +150 T
Operating Ambient Temperature Range Ta 0to +70 T
Storage Temperature Range Ty -65to +150 | C
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MC34063A

ELECTRICAL CHARACTERISTICS
(VCC=5.0V, Ta=Tlow to Thigh,unless otherwise specified.)

Characteristics [ Symbol | Min | Type | Max | Unit

OSCILLATOR

Frequency fosc 24 33 42 KHz

(Vpins=0V.Cr=1.0nF,Ta=25"C)

Charge Current{Vee=5.0V to 40 V,T4=25C) lcna 24 35 42 uA

Discharge Current(Vee=5.0V to 40V, T4=25C) Ldischg 140 220 260 uA

Discharge to Charge Current Ratio ldischg/lehe | 5.2 6.5 1.5 ---

( Pin 7 to \-"'('('.T,q=250[:}

Current Limit Sense Voltage(lena=gischa: Ta=25C) Vipk(sencey | 250 | 300 350 mV

OUTPUT SWITCH (NOTE 2)

Saturation Voltage, Darlington Connection Veggay | --- 1.0 1.3 \'

(lsw=1.0A,Pins 1,8 connected)

Saturation Voltage, Darlington Connection VeEsay | === 045 0.7 \Y

(Isw=1.0ARpins=82 to V cc, Forced 4720)

DC Current Gain(lsw=1.0A,Vce=5.0V.Txa=25C) hrg 50 75 - -

Collector Off-State Current (Ve=40V) Lcom - 40 100 uA

COMPARATOR

Threshold Voltage (Ta=25"C) (Ta=Tiow t0 Thigh) Vin 1.225 | 1.25 1.275 |

1.21 | —--- 1.29

Threshold Voltage Line Regulation Reglne | --- 1.4 5.0 mV

(Vee=3.0V to 40V)

[nput Bias Current(V,=0V) Lig --- =20 -400 nA

TOTAL DEVICE

Supply Current lec --- - 4.0 mA
(Vee=5.0V  to 40V, Cr=1.0nF, Pin7=Vc¢c,

Vpin3>Vth, Pin2=Gnd. remaining pins open)

NOTES:

1. Maximum package power dissipation limits must be observed.

2. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to
ambient temperature as possible.
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Figure 4. Emitter Follower Configuration Output
Saturation Voltage versus Emitter Current
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Figure 6. Current Limit Sense Voltage
versus Temperature
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Figure 5. Common Emitter Configuration Output
Switch Saturation Voltage versus
Collector Current
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Figure 7. Standby Supply Current versus
Supply Voltage

7. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient

temperature as possible.
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Test Conditions Results
Line Regulation Win = B0V 16 Y, lo =175 mA 20 my =+£0.05%
Load Requlation Win=12% lo=75 mAto 175 mA 10 my =20.017%
Cutput Ripple Yin=12%, lo=175 mA 400 mypp
Efficiency Yin=12Y, lg =175 mA a7.7%
Cutput Ripple With Optional Filter Yin=12Y, lg =175 mA 40mvpp
Figure 8. Step-Up Converter
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Figure 9. External Current Boost Connections for |z Peak Greater than 1.5 A
9a. External NPN Switch 9b. External NPN Saturated Switch

(See Note &)

8. If the output switch is driven into hard saturation (non—Darlington configuration) at low switch currents
(£ 300 mA) and high driver currents (230 mA), it may take up to 2.0 - s 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.
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MC34063A
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Test Conditions Results
Line Regulation Wi = 15 W 1o 25V o =500 mA 12 my =+0.12%
Load Regulation Win =25 Y, o= 50 mA to 500 ma A0mY =+003%
Cutput Ripple Win =25 W, lp = 500 mA 120 mypp
Short Circuit Current Vip=25W R =012 1.1 A
Efficiency Win =25 W, lp = 500 mA B3.7%
Cutput Ripple With Optional Filter Win =25V, lg= 500 mA 40 mvpp

Figure 10. Step—Down Converter
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Figure 11. External Current Boost Connections for | Peak Greater than 1.5 A

11a. External NPN Switch 11b. External PNP Saturated Switch
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Test Conditions Results
Line Regulation Vin=4.5V106.0V, Ig =100 mA 2.0 my =+0.012%
Load Requlation Vip=50W, lp=10mA to 100 mA 0022V =+0.09%
Cutput Ripple Vip =5.0W, lg = 100 mA SO0 mVpp
Short Circuit Current Vip=50V R =018Q 910 mA
Efficiency Vi =50V, lg = 100 m& 62.2%
Cutput Ripple With Optional Filter Vin =50V, lg = 100 m& TOmvVpE

Figure 12. Voltage Inverting Converter
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Figure 13. External Current Boost Connections for Iz Peak Greater than 1.5 A

13a. External NPN Switch 13b. External PNP Saturated Switch
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Calculation Step-Up Step-Down Voltage-Inverting
fon/tf Yaut *+ VE = Vin(min) Vout * Yk Mautl + Ve
Vingmin) = Vsat Vintmimy ~ Ysat ~ Vout Vi = Vsat
':tﬂn B tI:If'fI l 1 l
i f
Loff ton + to ton + tog ton + b
tl:_ln + 1 m + 1 t'ﬂ + 1
t.:.ff t.juff t.:.f‘f
fon (ton *+ o) = lo (ton *+ toff) ~ tofr (ton * taff) ~ foff
C1 40x 1075 o 4.0x 105ty 4.0 % 1075 tgp
|k {switch) it it
2 2+ 1] 2'.:.L|t.'max'. 2l it 1]
out(max) (.,_t.;.n J WTIER) out{ max) [ (- .-
fec 0Pkt 0.3/pkiswitch) 0.3/lpk{switch)
Limi v = Vel (W o=V - V. . o= M
i Yin(min) ~ "sat i Winmin) — Ysat — Vout t Yinimin) ~ ¥ sat t
pk(switch) ~ J °MmE | ok(switch) 1 R 'ok(switchy /] OMmax)
o o _loutfon okgswitenton * g o toutlon
Tipple(pp) Y ripple(pp) “ripple(pp)

Vsat = Saturation voltage of the output switch.

VF = Forward voltage drop of the output rectifier.

The following power supply characteristics must be chosen:
Vin — Nominal input voltage.
Vout — Desired output voltage, | Vout |= 1.25 (1+ R2/R1)
lout — Desired output current.

fmin — Minimum desired output switching frequency at the selected values of Vin and lo.

Vripple(pp) — 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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MC34063A

ORDERING INFORMATION

Device Package Shipping’
MC33063A S0IC-8 2500 Units / Tape & Reel
MC33063A DIF-8 30 Units / Rail

MARKING DIAGRAMS

PDIP-8 SOIC-8

°L A 8 H A A A
MC 340634 MC34063A
CYYWW-LF CYYWW-LF

L ] =
T 1 H H H B

HoA A = Specific Device Code

A = Assembly Location
N = Year
'-.".'.-'."\."'.-'. = '-.".'.-'.':'rl"l "."'-.-'-’:--E-I-;
LE = Pb-Free Package
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MC34063A

DIPSL
128 ) B | 2
ead Pitch 254 mmi 100mil )
s T62 300mil
Row Spacing B m—mi_ Y
4k <t 10mil= 1 00 mil
Pad Size

120mil= 1 50mil
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Depressed Die Pad | (0.01 +0.002)
i i
L limit

mmi{inches)
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i
i
I
025005

ORI .02
T6TYP 2% max
{30

]

i

635025
(2500109
LTI
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o 9D 10
e (_ 193 004 ———

HHH A

SOPSL

3000 10 6000 20
(1545004 (. 236:+.008)

127 TYP
{050

S

(0406 TYP

.016)

\

]

1. 384010
{054 004 )

T

2008-7-14

0. 175H0.075

1.55+0.20
(061% 008)

(065 ()

Fﬁljf ELEEI 1.27mim( $0mil)
BOmil=B0mil
%:: ;ﬂ; O0mil= 1 (0mil
OSmil=1 5[In'ul -
TR 0.229 £ 0,051
Depressed Die Pad (0.009 £ 0.002)
BT o
037540125
{01484 0049)

J

Tn.!ﬂﬂtﬂ.ﬂﬁ
{008 D01 2)

(0525 016T)

SHENZHEN CYT OPTO-ELECTRONIC TECHNOLOGY CO.,LTD

10

(7%
Duswatz_'l '

Www.szcyt.com




BT T T

ey SECYL.Com

SHENZHEN CYT OPTO-ELECTRONIC TECHNOLOGY CO.,LTD.

IMPORTANT NOTICE

SHENZHEN CYT OPTO-ELECTRONIC TECHNOLOGY CO.,LTD. reserves the right to make changes without further notice
to any products or specifications herein. SHENZHEN CYT OPTO-ELECTRONIC TECHNOLOGY CO.,LTD. does not assume
any responsibility for use of any its products for any particular purpose, nor does SHENZHEN CYT OPTO-ELECTRONIC
TECHNOLOGY CO.,LTD. assume any liability arising out of the application or use of any its products or circuits. SHENZHEN
CYT OPTO-ELECTRONIC TECHNOLOGY CO.,LTD. does not convey any license under its patent rights or other rights nor

the rights of others.

MAIN SITE(China):

SHENZHEN CYT OPTO-ELECTRONIC TECHNOLOGY CO.,LTD.

Address: Rm201-205, Building 4, Software park, Gaoxin center 2nd Rd, Nanshan District, Shenzhen
TEL:+86-755-86168222 FAX:+86-755-86168622  Technical support:+86-755-86169530

Business mail address: cyt@szcyt.com  Website: www.szcyt.com



