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ELECTRICAL CHARACTERISTICS (VCC = 13 V, TJ = 25C for typical values, TJ = --40 to 105C for min/max values
unless otherwise noted.)

Characteristic
Pin #

PDIP--8
Pin #
SO--8 Symbol Min Typ Max Unit

REGULATION SECTION (continued)

Feedback Pin Clamp Voltage @ IFB = 100 mA 1 7 VFB--100 1.5 2.1 2.5 V

Feedback Pin Clamp Voltage @ IFB = 200 mA 1 7 VFB--200 2.0 2.6 3.0 V

CURRENT SENSE SECTION

Zero Current Detection Comparator Threshold 4 2 VZCD--th --90 --60 --30 mV

Negative Clamp Level (ICS--pin = --1.0 mA) 4 2 Cl--neg -- --0.7 -- V

Bias Current @ Vcs = VZCD--th 4 2
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Pin Numbers are Relevant to the PDIP--8 Version
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Pin Numbers are Relevant to the PDIP--8 Version
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Figure 9. Oscillator Charge Current versus
Temperature

Figure 10. On--Time versus Feedback Current

Figure 11. On--Time versus Feedback Current Figure 12. Internal Current Sources versus
Temperature

Figure 13. (IovpH/Iref), (IovpL/Iref), (I



MC33260

http://onsemi.com
7

Pin Numbers are Relevant to the PDIP--8 Version
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Figure 15. Current Sense Threshold versus
Temperature

Figure 16. Circuit Consumption versus
Supply Voltage

Figure 17. Oscillator Pin Internal Capacitance Figure 18. Gate Drive Cross Conduction

Figure 19. Gate Drive Cross Conduction Figure 20. Gate Drive Cross Conduction

TJ, JUNCTION TEMPERATURE (C)
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PIN FUNCTION DESCRIPTION

Pin #
PDIP--8

Pin #
SO--8 Function Description

1 7 Feedback Input This pin is designed to receive a current that is proportional to the preconverter output
voltage. This information is used for both the regulation and the overvoltage and
undervoltage protections. The current drawn by this pin is internally squared to be used
as oscillator capacitor charge current.

2 8 Vcontrol This pin makes available the regulation block output. The capacitor connected between
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FUNCTIONAL DESCRIPTION
Pin Numbers are Relevant to the PDIP--8 Version

INTRODUCTION
The need of meeting the requirements of legislation on
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Pin Numbers are Relevant to the PDIP--8 Version

Ro =
Vo

regH − Vpin1
IregH

Consequently:

In practice, Vpin1 is small compared to (Vo)regH and this
equation can be simplified as follows (IregH being also
replaced by its typical value 200 mA

Ro ≈ 5 × Vo
regH

(kΩ)

The regulation block output is connected to the Pin 2
through a 300 kΩ resistor. The Pin 2 voltage (Vcontrol) is
compared to the oscillator sawtooth for PWM control.

An external capacitor must be connected between Pin 2
and ground, for external loop compensation. The bandwidth
is typically set below 20 Hz so that the regulation block
output should be relatively constant over a given ac line
cycle.This integration that results in aconstanton--timeover
the ac line period, prevents the mains frequency output
ripple from distorting the ac line current.

OSCILLATOR SECTION
The oscillator consists of three phases:
 Charge Phase: The oscillator capacitor voltage grows

up linearly from its bottom value (ground) until it
exceeds Vcontrol (regulation block output voltage). At
that moment, the PWM latch output gets low and the
oscillator discharge sequence is set.

 Discharge Phase: The oscillator capacitor is abruptly
discharged down to its valley value (0 V).

 Waiting Phase: At the end of the discharge sequence,
the oscillator voltage is maintained in a low state until
the PWM latch is set again.

Figure 26. Oscillator

Icharge = 2¢ Io¢ Io / Iref
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CT
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01

Output_Ctrl

Theoscillator charge current is dependenton the feedback
current (Io). In effect

Icharge = 2 ×
I2o

Iref

where:
Icharge is the oscillator charge current,
Io
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Pin Numbers are Relevant to the PDIP--8 Version

This equation shows that the maximum on--time is inversely
proportional to the squared output voltage. This property is
used for follower boost operation (refer to Follower Boost
section).

CURRENT SENSE BLOCK
The inductor current is converted into a voltage by

inserting a ground referenced resistor (Rcs) in series with the
input diodes bridge (and the input filtering capacitor).
Therefore a negative voltage proportional to the inductor
current is built:

Vcs = --Rcs × IL


where:
IL is the inductor current,
Rcs is the current sense resistor,
Vcs is the measured Rcs voltage.

Figure 27. Current Sensing
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Pin Numbers are Relevant to the PDIP--8 Version

Figure 29. PWM Latch
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Pin Numbers are Relevant to the PDIP--8 Version

In particular, a 11 V Zener diode is internally connected
between the terminal and ground on the following pins:

Feedback, Vcontrol, Oscillator, Current Sense, and
Synchronization.

Figure 31. Synchronization Arrangement
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Pin Numbers are Relevant to the PDIP--8 Version

FOLLOWER BOOST
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Figure 36. Typical Waveforms
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MAIN DESIGN EQUATIONS (Note 3)

rms Input Current (Iac)

Iac =
Po

η × Vac

 (preconverter efficiency) is generally in the
range of 90 -- 95%.

Maximum Inductor Peak Current ((Ipk)max):

(Ipk) max =
2 × 2 × (Po) max

η × VacLL

(Ipk)max is the maximum inductor current.

Output Voltage Peak to Peak 100Hz (120Hz) Ripple ((ΔVo)pk--pk):

(ΔVo)pk–pk =
Po

2π × fac × Co × Vo

fac is the ac line frequency (50 or 60Hz).

Inductor Value (Lp):

Lp =

2 × t ×Vo
2 − VacLL× VacLL

2

Vo × VacLL × (Ipk) max

t is the maximum switching period.
(t = 40 ms) for universal mains operation and

(t = 20ms) for narrow range are generally
used.

Maximum Power MOSFET Conduction Losses ((pon)max):

(Pon ) max ≈ 1
3

× (Rds)on × (Ipk) max2 ×1 −
1.2 × VacLL

Vo


(Rds)on is the MOSFET drain source on--time
resistor.
In Follower Boost, the ratio (VacLL/Vo) is
higher. The on--time MOSFET losses are then
reduced.

Maximum Average Diode Current (Id):

(Id) max =
(Po) max
(Vo) min

The Average Diode Current depends on the
power and on the output voltage.

Current Sense Resistor Losses (pRcs):

pRcs = 1
6

× (Rds)on × (Ipk)2 max

This formula indicates the required dissipation
capability for Rcs (current sense resistor).

Over Current Protection Resistor (ROCP):

ROCP ≈
Rcs × (Ipk) max

0.205
(kΩ)

The overcurrent threshold is adjusted by ROCP
at a given Rcs.
Rcs
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ORDERING INFORMATION

Device Package Shipping†

MC33260PG PDIP--8
(Pb--Free)

50 Units / Rail

MC33260DG SOIC--8
(Pb--Free)

98 Units / Rail

MC33260DR2G SOIC--8
(Pb--Free)

2500 Units / Tape & Reel

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

GreenLine is a trademark of Motorola, Inc.
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