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4.3.1 A 70W Full Performance TV SMPS Using The TDA8380

The following report describes the operation of a 70W full

performance switched mode power supply for use in

television.

The TDA8380 SMPS control ic is used in a mains isolated,

asynchronous flyback converter configuration.

The power supply incorporates the following features:

· Full mains range (110 - 265Vrms)

· AT3010/110LL SMPS transformer

· BUT11A switching transistor

· Standby (suppression of output voltages by 50%)

· Standby supply (5V, 100mA)

· Facility for synchronisation (using a pulse transformer)

· Short start-up time (less than 0.3 sec at 220Vrms)

· Provision for anti-breathing circuit

· Output voltages 147V/57W, 25V/5W, 16V/7.5W

A full description of circuit operation, a circuit diagram and

circuit performance figures are given.

A further additional circuit diagram is included in which the

above power supply incorporates a power MOS switching

transistor for a mains range of 90 - 135Vrms. Also details

are given on an extension to the power capability of the

supply, up to 120W output, for European mains using the

bipolar switching transistor.

1. Introduction

The TDA8380 control ic has been designed to enable safe,

reliable and efficient SMPS to be realised at minimum cost

for TV and monitor applications. For further information on

the ic, reference should be made to ‘Integrated SMPS

Control Circuit TDA8380’ (ref. 1).

The 70W design employs a currently available

AT3010/110LL foil wound transformer and the BUT11A

bipolar switching transistor.

Feedback is taken from the secondary side to give less than

1% line and load regulation over the whole range. The

output voltage is suitably divided down and compared in an

error amplifier with a fixed reference voltage. The error

amplifier then drives an optocoupler, which passes the error

signal to the primary side directly into the TDA8380. A

secondary side error amplifier is used to reduce the

importance of the optocoupler characteristics.

Standby is achieved by injecting a signal into the feedback

loop on the secondary side, suppressing all output voltages

by 50%. A 5V standby supply is available relieving the need

for a separate standby supply. During standby conditions

the line output oscillator is halted to disconnect the main

B+ load.

Synchronisation of the power supply to external control

circuits is possible through a loosely coupled pulse

transformer.

Appendix A gives a circuit diagram and a short description

of the use of the powerMOSswitching transistor in the70W

supply. The mains range is 90 - 135Vrms.

Appendix B gives notes on how to extend the power

capability of the 70W power supply to 105W, 32 kHz and

120W, 30 kHz. Both these power supplies have a mains

range of 180 - 265Vrms.

2. TV SMPS design

Flyback versus Forward Converter.

Although this ic can be applied in any type of SMPS, for

example in FORWARD (or Buck) or FLYBACK (or

Buck-boost) converters, the preferred SMPS type for TV

applications is the Flyback converter. This is mainly

because it allows for mains isolation of the TV chassis.

Other advantages it affords in comparison with a forward

converter are:

(a) It does not need ‘crow-bar’ protection against the input

voltage appearing across the chassis in the event of

short-circuit failure of the power switching transistor.

(b) The load permissible on auxiliary output supplies is not

related (and, therefore, not limited) by the main line

timebase supply (B+ voltage) load. Thus the auxiliary

supply is available when there is no B+ voltage load,

and this is important for servicing and fault finding on a

TV chassis.

With the Flyback converter, however, mains pollution and

visible interference require to be minimised by careful PCB

layout and customarily a mains input filter is used.

Discontinuous versus Continuous Current Mode

Operation:

Operation canbe in the ‘continuous’ or in the ‘discontinuous’

current mode.

In the discontinuous mode the power switching transistor

is not allowed to switch on until the SMPS transformer core

is demagnetised. This has the advantages:
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