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Specification Revision History:
Version Date Description
V1.0 2019/04 New
V1.1 2021/06 Modify Ordering Information
V1.2 2025/02 Modify Ordering Information
V1.3 2025/03 Add application precautions and
overall typesetting.
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DESCRIPTION

The MC34063A Series is a monolithic control circuit containing the primary functions required for DC-to-DC

converters. These devices consist of an intermal temperature compensated reference, comparator,
controlled duty cycle oscillator with an active current limit circuit, driver and high current output switch.
This series was specifically desighned to be incorporated in Step-Down and Step-Up and
Voltage-Inverting applications with a minimum number of external components. Refer to Application Notes

ANS20A/D and AN954/D for additional design information.

FEATURES

@ Operation from 3.0Vto 40 VInput
@ Low Standby Current

@ Current Limiting

@ Output Switch Currentto 1.5A
@ OutputVoltage Adjustable

@® Frequency Operation to 100 kHz
@ Precision 2% Reference

The appearance of the product

DIP-8 SOP-8

Ordering Information
Product Model Package Type Marking Packing Packing Qty
MC34063N{GMIC} DIP-8 34063 126 TUBE 2000PCS/BOX
MC34063DR{GMIC) SOP-8 34063 126 REEL 2500PCS/REEL
MC34063{GMIC) DIP-8 34063 26 TUBE 2000PCS/BOX
MC34063{GMIC) SOP-8 34063 26 REEL 2500PCS/REEL

Representative Schematic Diagram
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This device contains 51 active transistors.

PIN CONNECTIONS
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MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage VCC 40 Vdc
Comparator Input Voltage Range VIR 0.3 to+40 Vdc
Switch CollectorVoltage VC(switch) 40 Vdc
Switch Emitter Voltage (VPin 1 =40 V) VE(switch) 40 Vdc
Switch Collectorto Emitter Voltage VCE(switch) 40 Vdc
Driver CollectorVoltage VCidriver) 40 Vdc
Driver Collector Current (Mote 1.) IC(driver) 100 mA
Switch Current ISW 1.5 A
Power Dissipation and Thermal Characteristics Plastic
Package, P, P1 Suffix
TA=25. C 1.25 W
Thermal Resistance PD REJA 100 - CW
SOIC Package, D Suffix PD REJA 625 W
TA=25, C 160 - C/W
Thermal Resistance
Operating Junction Temperature TJ +150 - C
Operating Ambient Temperature Range MC340634A 0to+70
MC33063AY TA -40 to +125 . C
MC33063A -40 to +85
Storage Temperature Range Tstg -65 to +150 - C

1. Maximum package power dissipation limits must be observed.
2. ESD dataavailableupon request.
ELECTRICAL CHARACTERISTICS (VCC=5.0V, TA=T low to Thigh[Note3.], unless otherwise specified.)

Characteristics Symbol Min  [Typ  [Max  [Unit
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OSCILLATOR

Frequency (VPin5=0V,CT=1.0 nF, TA=25"C) fosc 24 33 2 kHz
Charge Current (W CC=5.0Vto 40V, TA=25"C) Ichg 24 35 K2 A
Discharge Current (VCC=5.0V to 40V, TA=25"C) Idischg 140 220 260 HA
Discharge to Charge Current Ratio (Pin 7 to VCC, TA=25"C) Idischg/Ichgp.2 6.5 1.5 =
Current Limit SenseVoltage (Ichg = | dischg, TA=25"C) Jipk(sense) 250 300 350 mYy

OUTPUT SWITCH (Note4.)

Saturation Voltage, Darlington Connection (ISW=1.0A, Pins 1, WCE(sat) F 1.0 1.3 /

B connected)

Saturation Voltage (Note 5.) /CE(sat) - 0.45 .7 /
(ISW=1.0A,RPin8=82 O toVCC,Forced p = 20)

DC Current Gain (ISW=1.0A,VCE=5.0V, TA=25"C) h FE 60 75 = =
Collector Off-State Current (VCE=40 V) ICoff) = 0.01  [L00 A

COMPARATOR

Threshold Voltage TA=25°C / th 1.225 [1.25 |L.275
TA=T low to Thigh 1.21 - 1.29
Threshold Voltage Line Regulation (VCC=3.0V to 40 V) Reg line 1.4 5.0 mV
MC33063A, MC34063A = 1.4 5.0
MC33363AY =

Input Bias Current (Vin=0V) 1= = =200 400 hA
TOTALDEVICE

Supply Current (VCC=5.0Vte 40V, CT=1.0nF, Pin7T=VCC, |[CC = = 4.0 mA
/Pin5=Vth, Pin2 =Gnd, remaining pins open)

3. Tlow =0"Cfor MC34063A, -40°C for MC33063A, AV Thigh =+70°C for MC34063A, +85°C for

MC33063A, +125°C for MC33063AV

4, Low duty cycle pulsetechniques are used during test te maintain junction temperature as close to ambient
temperature as possible.

5. Ifthe output switchis driven into hard saturation (non-Darlington configuration) at low switch currents (<
300 mA) and high drivercurrents (2 30 mA), itmay take up to 2.0 ps for itto come out of saturation. This
condition willshorten the off time atfrequencies 2 30 kHz, andis magnified at high temperatures. This
condition does not occurwith a Darlington configuration, since the output switch cannot saturate. If a non-

Darlington configurationis used, the following cutput drive condition is recommended:
IC output

Forced B of output switch: lcdiver 70mA*_ = 1

*The 100 Q resistorin the emitter of the driver device requires about 7.0 mA before the output switch conducts.
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6. Low duty cycle pulsetechniques are used during test te maintain junction temperature as close to ambient

temperature as possible.
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Test Conditions Results
Line Regulation Vin=8.0Vto 16 V,10 =175 mA 30 mV= £0.05%
Load Regulation Vin=12V, 10=75mA to 175 mA 10 mV= £0.017%
Output Ripple Vin=12V,10 =175 mA 400 mVpp
Efficiency Vin=12V,10 =175 mA 87.7%
QOutput Ripple With Optional Filter Vin=12V,10 =175 mA 40 mVpp

Figure 7. Step-Up Converter
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Figure 8. External Current Boost Connections for Ig Peak Greater than 1.5 A

8a. External NPN Switch 8b. External NPN Saturated Switch

(See Note 7.)
7. Ifthe output switchis driven into hard saturation (nen-Darlington configuration) at low switch currents (<
300 mA) and high drivercurrents (2 30 mA), it may take up to 2.0 us to come cut of saturation. This condition
will shorten the off time at frequencies 2 30 kHz, andis magnified at high temperatures. This condition does
not occurwith a Darlington configuration, since the output switch cannot saturate. If a non-Darlington

configuration is used, the following output drive candition is recommended.
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Test Conditions Results
Line Regulation Vin=15Vto 25V, 10 =500 mA 12mV= £0.12%
Load Regulation Vin=25V,10 =50 mAto 500 mA 3.0mV= £0.03%
QOutput Ripple Vin=25V,10 =500 mA 120 mVpp
Short Circuit Current Vin=25V,RL=0.1 O 1.1A
Efficiency Vin=25V,10 =500 mA 83.7%
Output Ripple With Optional Filter Vin=25V,10 =500 mA 40 mVpp

Figure 9. Step—Down Converter
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Figure 10. External Current Boost Connections for Iz Peak Greater than 1.5 A

10a. External NPN Switch 10b. External PNP Saturated Switch
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Test Conditions Results
Line Regulation Vin=45V1o0 6.0V, 10 =100 mA 3.0mV= £0.012%
Load Regulation Vin=5.0V,10=10 mAte 100 mA 0.022V= £0.09%
Output Ripple Vin =5.0V,10 =100 mA 500 mVpp
Short Circuit Current Vin=5.0V,RL=0.1 O 510 mA
Efficiency Vin =5.0V,10 =100 mA 62.2%
QOutput Ripple With Optional Filter Vin=5.0V,10 =100 mA 70 mVpp

Figure 11. Voltage Inverting Converter
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Figure 12. External Current Boost Connections for I Peak Greater than 1.5 A
12a. External NPN Switch 12b. External PNP Saturated Switch
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Caleulation Step-Up Step-Down Voltage-Inverting
v + V
! Vour + Ve VI[I:I'HII'I:I out F |vgu‘[| + vF
ton/t off Vo Ven Vinmin) ~ Vsat ~ Vout Vih ~ Vaat
1 1 1
ton+t of - - -
(ton+ t off) : : :
ton * Yoy ton * Yot ton * tory
toff on KL on
off off off
ton (ton+toff) - toff (ton+toff) - toff (ton+toff) - toff
cT 4.0x10-5 ton 4.0x10-5ten 4.0x10-5ton
. t t
Ipkiswitch) 2l yifmax) (ﬁ + 1) 2lout{max) 2lout(max) (,z—; + 1)
Rsc 0.3/ 1pk(switch) 0.3/1pk{switch) 0.3/1pk(switch)
L(min) {Vin(min} B VSEII)I t lNirﬂ{rrﬁn) = Vsat — Vout) 1 (Win{min) B Vsat})t
'ok(switch) on(max) 'ok(switch) o "pcswitehy /M)
o 9 V'ﬂut‘m 'pk(switch){fon * toff 0 V'outtﬂn
ripple(pp) 8V ipple(pp) ripple(pp)

Vsat =Saturation voltage of the output switch.
VF = Forward voltage drop of the cutput rectifier.

The following power supply characteristics must be chosen:

" R2
Vout — Desired output voltage, |V 4l 1.25 (1 1 m)

| out — Desired output current.

fmin - Minimum desired output switching frequency atthe selected values of Vin and 10.

Vripple(pp) - Desired peak-to-peak output ripple veltage. In practice, the calculated capacitorvalue will need
to beincreased dustoits  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 regulaticon.

MOTE:  For further information refer to Application Note AN920A/D and AN954/D.
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Outline Dimensions

SOP-8 Unit: mm
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 1.350 1.800 0.053 0.071
Al 0.050 0.250 0.004 0.010
AZ 1.250 1.550 0.053 0.061
0.330 0.510 0.013 0.020
0.170 0.250 0.006 0.010
D 4.780 5.000 0.185 0.197
E 3.800 4.000 0.150 0.157
El 5.800 6.300 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
B 0° g8° 0° g8°
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GCMIC 34063
DIP-8 Unit:mm
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Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A 3.710 4310 0.146 0.170
Al 0.510 0.020
A2 3.200 3.600 0.126 0.142
B 0.380 0.570 0.015 0.022
B1 1.524(BSC) 0.060(BSC)
0.204 0.360 0.008 0.014
D 9.000 9.400 0.354 0.370
E 6.200 6.600 0.244 0.260
El 7.320 7.920 0.288 0.312
e 2.540(BSC) 0.100(BSC)
3.000 3.600 0.118 0.142
E2 3.400 9.000 0.331 0.354
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CMIC

Important Notice:

® Green Micro chip reserves theright to change products and documents without notice.
Customers should obtain and verify the completeness of the latest technical information
before placing orders. Meanwhile, Green Micro chip shall not assume any responsibility or
obligation for non-officially revised documents.

® Anyparameters in the entire product specification are for reference only, and actual
application testing shall prevail. When customers use the products for system design, they
must comply with safety regulations and independently assume the following responsibilities:
selecting suitable Green Micro chip products according to application requirements;
completing design verification and full-link testing of the application; and ensuring that the
application complies with safety regulations or other requirements of the target market.
Customers shall bear all personal or property losses caused by design defects orillegal
operations, which shall have no relation to Green Micro chip.

® Green Micro chip products are prohibited from being used in scenarios such as life support,
military equipment, and key aerospace applications. All accidents and legal liabilities arising
from out-of-scope use shall be borne by the user, and Green Micro chip shall not be held
responsible.

® Alltechnical resources of Green Micro chip (including data sheets and reference designs) are
provided "as is", without guarantee of no defects or universality, and without any express or
implied warranties. The documents are only authorized for product development and
research described in this document. Unauthorized use of intellectual property, public
reproduction, and reverse engineering are strictly prohibited. All claims and losses caused by

illegal use shall be borne by the user, and Green Micro chip shall not be liable.
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