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MAXIMUM RATINGS (Full operating ambient temperature range applies, unless otherwise noted.)

Rating Symbol Value Unit

Power Supply Voltage VCC 42 V

Collector Output Voltage VC 42 V

Collector Output Current (Note 3) IC 500 mA

Amplifier Input Voltage Range Vin −0.3 to +42 V

Power Dissipation @ TA ≤ 45°C PD 1000 mW

Operating Junction Temperature TJ 125 °C

Storage Temperature Range Tstg −55 to +125 °C

Operating Ambient Temperature Range
For MC34060A
For MC33060A

TA
0 to +70

−40 to +85

°C

ESD Capability
Machine Model

Human Body Model
200
2.0

V
kV

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.
1. This device series contains ESD protection and exceeds the following tests:
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ELECTRICAL CHARACTERISTICS (VCC = 15 V, CT = 0.01 �F, RT = 12 k�, unless otherwise noted. For typical values TA = 25°C,
for min/max values TA is the operating ambient temperature range that applies, unless otherwise noted.)

Characteristics Symbol Min Typ Max Unit

REFERENCE SECTION

Reference Voltage (IO = 1.0 mA, TA 25°C)
TA = Tlow to Thigh − MC34060A
TA = Tlow to Thigh − MC33060A

Vref 4.925
4.9

4.85

5.0
−
−

5.075
5.1
5.1

V

Line Regulation (VCC = 7.0 V to 40 V, IO = 10 mA) Regline − 2.0 25 mV

Load Regulation (IO = 1.0 mA to 10 mA) Regload − 2.0 15 mV

Short Circuit Output Current (Vref = 0 V) ISC 15 35 75 mA

OUTPUT SECTION

Collector Off−State Current (VCC = 40 V, VCE = 40 V) IC(off) − 2.0 100 �A

Emitter Off−State Current (VCC = 40 V, VCE = 40 V, VE = 0 V) IE(off) − − −100 �A

Collector−Emitter Saturation Voltage (Note 4)
Common−Emitter

(VE = 0 V, IC = 200 mA)
Emitter−Follower

(VC = 15 V, IE = −200 mA)

Vsat(C)

Vsat(E)

−

−

1.1

1.5

1.5

2.5

V

Output Voltage Rise Time (TA = 25°C)
Common−Emitter (See Figure 12)
Emitter−Follower (See Figure 13)

tr
−
−

100
100

200
200

ns

Output Voltage Fall Time (TA = 25°C)
Common−Emitter (See Figure 12)
Emitter−Follower (See Figure 13)

tr
−
−

40
40

100
100

ns

ERROR AMPLIFIER SECTION

Input Offset Voltage (VO[Pin 3] = 2.5 V) VIO − 2.0 10 mV

Input Offset Current (VC[Pin 3] = 2.5 V) IIO − 5.0 250 nA

Input Bias Current (VO[Pin 3] = 2.5 V) IIB − −0.1 −2.0 �A

Input Common Mode Voltage Range
(VCC = 40 V)

VICR 0 to
VCC −2.0

− − V

Inverting Input Voltage Range VIR(INV) −0.3 to
VCC−2.0

− − V

Open−Loop Voltage Gain
(�VO = 3.0 V, VO = 0.5 V to 3.5 V, RL = 2.0 k�)

AVOL 70 95 − dB

Unity−Gain Crossover Frequency
(VO = 0.5 V to 3.5 V, RL = 2.0 k�)

fc − 600 − kHz

Phase Margin at Unity−Gain
(VO = 0.5 V to 3.5 V, RL = 2.0 k�)

φm − 65 − deg.

Common Mode Rejection Ratio
(VCC = 40 V, Vin = 0 V to 38 V))

CMRR 65 90 − dB

Power Supply Rejection Ratio
(�VCC = 33 V, VO = 2.5 V, RL = 2.0 k�)

PSRR − 100 − dB

Output Sink Current (VO[Pin 3] = 0.7 V) IO− 0.3 0.7 − mA

Output Source Current (VO[Pin 3] = 3.5 V) IO+ −2.0 −4.0 − mA

4. Low duty cycle techniques are used during test to maintain junction temperature as close to ambient temperatures as possible.
Tlow = −40°C for MC33060A Thigh = +85°C for MC33060A

=  0°C for MC34060A = +70°C for MC34060A



MC34060A, MC33060A

http://onsemi.com
4

ELECTRICAL CHARACTERISTICS (continued) (VCC = 15 V, CT = 0.01 �F, RT = 12 k�, unless otherwise noted.
For typical values TA = 25°C, for min/max values TA is the operating ambient temperature range that applies, unless otherwise noted.)

Characteristics Symbol Min Typ Max Unit

PWM COMPARATOR SECTION (Test circuit Figure 11)

Input Threshold Voltage
(Zero Duty Cycle)

VTH − 3.5 4.5 V

Input Sink Current
(V[Pin 3] = 0.7 V)

II 0.3 0.7 − mA

DEADĭTIME CONTROL SECTION (Test circuit Figure 11)

Input Bias Current (Pin 4)
(Vin = 0 V to 5.25 V)

IIB(DT) − −1.0 −10 �A

Maximum Output Duty Cycle
(Vin = 0 V, CT = 0.01 �F, RT = 12 k�)
(Vin = 0 V, CT = 0.001 �F, RT = 47 k�)

DCmax
90
−

96
92

100
−

%



MC34060A, MC33060A

http://onsemi.com
5

Figure 1. Block Diagram
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Figure 7. EmitterĭFollower Configuration
Output Saturation Voltage versus

Emitter Current

Figure 8. CommonĭEmitter Configuration
Output Saturation Voltage versus

Collector Current
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Figure 9. Standby Supply Current
versus Supply Voltage

Figure 10. Undervoltage Lockout Thresholds
versus Reference Load Current
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Figure 11. Error Amplifier Characteristics Figure 12. Deadtime and Feedback Control

Figure 13. CommonĭEmitter Configuration
and Waveform
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Figure 15. Error Amplifier Sensing Techniques

Figure 16. Deadtime Control Circuit Figure 17. SoftĭStart Circuit

Figure 18. Slaving Two or More Control Circuits
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Vin = 8.0V to 40V
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ORDERING INFORMATION

Device
Operating

Temperature Range Package
Shipping†

MC34060ADG

TA= 0
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STYLE 1:
PIN 1. COLLECTOR

2. BASE
3. EMITTER
4. NO

CONNECTION
5. EMITTER
6. BASE
7. COLLECTOR
8. COLLECTOR
9. BASE

10. EMITTER
11. NO

CONNECTION
12. EMITTER
13. BASE
14. COLLECTOR

STYLE 2:
CANCELLED

STYLE 3:
CANCELLED

STYLE 6:
PIN 1. COMMON CATHODE

2. ANODE/CATHODE
3. ANODE/CATHODE
4. NO CONNECTION
5. ANODE/CATHODE
6. NO CONNECTION
7. ANODE/CATHODE
8. ANODE/CATHODE
9. ANODE/CATHODE

10. NO CONNECTION
11. ANODE/CATHODE
12. ANODE/CATHODE
13. NO CONNECTION
14. COMMON ANODE

STYLE 7:
PIN 1. NO CONNECTION

2. ANODE
3. ANODE
4. NO CONNECTION
5. ANODE
6. NO CONNECTION
7. ANODE
8. ANODE
9. ANODE

10. NO CONNECTION
11. ANODE
12. ANODE
13. NO CONNECTION
14. COMMON

CATHODE

STYLE 8:
PIN 1. NO CONNECTION

2. CATHODE
3. CATHODE
4. NO CONNECTION
5. CATHODE
6. NO CONNECTION
7. CATHODE
8. CATHODE
9. CATHODE

10. NO CONNECTION
11. CATHODE
12. CATHODE
13. NO CONNECTION
14. COMMON ANODE
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GENERIC
MARKING DIAGRAM*

XXXXXXXXXG
AWLYWW
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14

XXXXX = Specific Device Code
A = Assembly Location
WL = Wafer Lot
Y = Year
WW = Work Week
G = PbĭFree Package

STYLES ON PAGE 2

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE PROTRUSION
SHALL BE 0.13 TOTAL IN EXCESS OF AT
MAXIMUM MATERIAL CONDITION.

4. DIMENSIONS D AND E DO NOT INCLUDE
MOLD PROTRUSIONS.

5. MAXIMUM MOLD PROTRUSION 0.15 PER
SIDE.
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SOIC−14
CASE 751Aĭ03

ISSUE L
DATE 03 FEB 2016

STYLE 7:
PIN 1. ANODE/CATHODE

2. COMMON ANODE
3. COMMON CATHODE
4. ANODE/CATHODE
5. ANODE/CATHODE

http://www.������Ƶ.com/


onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi

/site/pdf/Patent-Marking.pdf
/design/resources/technical-documentation
/
/support?utm_source=techdocs&utm_medium=pdf
/support/sales



