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Computer Analysis of High Electric Field Due to High Voltage
Circuit in Television Receiver
H. HicucHL* M. MAEDA,* K. YAMAUCHT* and N. TAKAHASHT*
(Received February 15, 1991)
This paper describes the reliability of semiconductor devices on printed board in high electric
field of television receiver, which were experimentally evaluated by television receiver and

theoretically comfirmed by computer simulation. The result show that computer simulation is
available for analysis of the reliability of semiconductor devices in high electric field of televi-

sion receiver,
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Fig. 1 Evaluation in high electric field.
(@) Evaluation circuit.
() Electrically equivalent circuit.
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(@) Cross section of CRT high voltage
circuit.

() Evaluation circuit (Clocked R:S flip
flop). ’

(¢) Electrically equivalent circuit.
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Table 1 Parameter of CRT high voltage circuit and semiconductor device in television receiver.

Structure of parameter Values Parameter

Parameter of CRT aquadag circuit Ca :2,200pF Distributed capacitance of CRT aquadag circuit.

Ra 12008 Distributed resistance of CRT aquadag circuit.
La:2pH Distributed inductance of CRT aquadag circuit.
Parameter of aquadag ground Lx:1.2pH Inductance of aquadag ground
Rx:0.3Q Resistonce of aquadag ground
Parameter of chassis ground Lo:5pH Inductance of chassis ground
Rc:0.2Q Resistance of chassis ground
Parameter of 74S00 Var : 14V Avalanche breakdown voltage
Rzr:0.6Q Saturation resistance in avalanche breakdown

Var:0.6V Forward breakdown voltage

Rzr:1.2Q Saturation resistance in forward breakdown
Distributed parameter in high electric  C1: 220 pFF Stray capacitance between aquadag ground and chas-
field sis ground. d
Li:1.8uH Distributed inductance.
R1:7k& Distributed resistance.
C2: 25 pF Stray capacitance of device package between aquadag
ground and chassis ground.
Cs: 23 pF Stray capacitance between aquadag ground and device
package.
Parameter of device ground L2:1pH Inductance of device ground

R2:0.02 Resistance of device ground

High voltage supply V() :25kV  CRT high voltage drive

Note CRT : Cathode Ray Tube (or Brown Tube)

B3 Bk (74S00) DA —TF « Pv—HR LB [V Hik R4 aveae—2x-v3.V—va V2500
Fig. 3 I-V characteristics of 74800 by curvetracer. Fig. 4 Analysis by computer simulation.
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Fig. 5 Circuit of 74S00.
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