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Fig. 1. Schematic details of a typical appliance leakage detector circuit application. 

(350 Ellis St., P.O. Box 7016, Mountain 
View, CA 94039) has augmented its line 
of ground -fault interrupter (GFI) con- 
troller ICs with the RV4140, a low -pow- 
er, two -wire GFI. The RV4140 is for use 
in home appliances such as hair dryers 
and curling irons, where it detects haz- 
ardous current paths to ground and pre- 
vents electrical shock. 

Raytheon's existing line of GFIs is 
widely used in electrical wall receptacles 
in bathrooms, kitchens and outdoors 
around swimming pools. A new law, 
which goes into effect January 1991, will 
require electrical personal -care products 
used in bathrooms to include a leakage - 
detection device to prevent electrical 
shock. The RV4140 provides the control 
portion of a leakage- detection device. 

The RV4140 has taken many of the ex- 
ternal components typically found in 
GFI controllers and included them inter- 
nally. Internal components of the 
RV4140 include a diode bridge rectifier, a 
6.5 -volt zener shunt regulator, an op 
amp, time -delay circuit, latch and SCR 
driver. External components include a 
sense transformer, SCR, relay, two resis- 
tors and four capacitors. 

The following is a description of how a 
typical GFI works (Fig. 1). The RV4140 
contains a 6.5 -volt zener diode as part of 
an internal bridge rectifier. This is divid- 
ed to create an internal reference of 2.9 
volts connected to pin 3. The secondary 
of the sense transformer is ac coupled to 
the inverting input of an internal sense 
amplifier at pin 2; the noninverting input 
is referenced internally to pin 3. A current 
feedback loop around the sense amplifier 
ensures a virtual ground will be presented 
to the secondary of the sense transform- 
er. In this manner, it acts as a current 
transformer instead of a voltage trans- 
former. In this mode, transformer char- 
acteristics are very predictable. 

The sense transformer has a toroidal 
core made of laminated steel rings or 
solid ferrite material. The secondary of 
the transformer is 500 to 1,000 turns of 
No. 40 wire wound through the toroid. 
The primary is one turn made by passing 
the ac "hot" and neutral wires through 
the center of the toroid. When a ground 
fault exists, a difference occurs between 
the current flowing in hot and neutral 
wires. The difference primary current, 
divided by the number of secondary 

turns, flows through the secondary wire 
of the transformer. 

The ac- coupled transformer secondary 
current then flows through the sense am- 
plifier's feedback loop, creating a full - 
wave rectified version of the secondary 
fault current. This current passes through 
the RSET input at pin 1, generating a volt- 
age that is compared with the reference 
voltage at pin 3. 

If the voltage at pin 1 is greater than 
that at pin 3, an internal comparator 
charges C2 through a 29 -µA current 
source at pin 8. If the voltage at pin 1 ex- 
ceeds that at pin 3 for longer than a speci- 
fied delay time, a 400 -SA current pulses 
between pins 6 and 7 and triggers the 
SCR's gate. 

If the voltage at pin 1 exceeds that at 
pin 3 for less than the delay time, the SCR 
will not trigger. The fault current at 
which the controller triggers the SCR is 
dependent on the value of RSET and the 
time delay determined by the value of C2. 

UL 943 requires that the circuit inter- 
rupter trip when the ground fault exceeds 
6 mA and not trip when the fault current 
is less than 4 mA. 

The RV4140 has a built -in diode bridge 
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rectifier that provides power to the chip 
that is independent of ac -line polarity. 
This eliminates the external rectifier re- 
quired for previous GFI controllers. 

The SCR used in the circuit must have a 
high dV /dt rating to ensure that line noise 
(generated by electrically noisy appli- 
ances) does not falsely trigger the SCR. 
Also, the SCR must have a gate drive re- 
quirement that is less than 200 ILA. Noise 
filter C3 prevents high- frequency line 
pulses from triggering the SCR. 

The relay solenoid used should have a 
3 -ms or shorter response time to meet the 
UL 943 timing requirement. Magnetic 
Metals Corp. (Camden, NJ) supplies a 
full line of ring cores and transformers 
designed specifically for GFI and related 
applications. 

The RV4140 is available over the in- 
dustrial operating temperature range in 
an 8 -lead plastic DIP and an 8 -lead plas- 
tic small -outline package. Pricing in 
100 -piece quantities starts at 68 cents. 

High -Speed GaAs SRAM 
Vitesse Semiconductor Corp. (741 Calle 
Plano, Camarillo, CA 93010) has an- 
nounced the VS12G478, high- speed, gal- 
lium- arsenide 4,096 -bit, read /write self - 
timed SRAM. The 478 is organized as 
2,048 words by 2 bits and features a "clear - 
all- bits -to- zero" purge capability that is 

critical in high speed multiprocessing / 
multitasking systems. The VS12G478, 
which is F100K ECL I/O compatible, is 
designed for high -performance computer 
applications, such as register files, writ- 
able stores, cache RAMs, cache tag 
RAMs and addressable translation look - 
aside buffers. 

The 478 showcases gallium -arsenide's 
inherent advantage over silicon by offer- 
ing not only speed, but also low power 
consumption and the ability to place 
needed memory system control logic in 
the critical speed path. 

The 478 has a maximum read or write 
cycle time of 5 ns. Purge capability of the 
478 is especially useful in multitasking 
systems with cache tags, which require a 
validity bit purge in a very short time. All 

inputs are registered and all outputs are 
latched. A diagnostic serial scan mode is 
also supported, which allows examina- 
tion and modification of internal register 
states. In addition, system timing prob- 
lems are eased via on -chip circuitry, 
which creates an internal write pulse. 

The 478 Purge SRAM, requiring only a 

standard - 2.0 -volt power supply, has a 
typical power dissipation of less than 1 

watt. Packaged in a 28 -pin leaded ceram- 
ic chip carrier, the 478 operates over the 
commercial temperature range of 0° to 
70 ° C. The 478 is available in 5- and 7 -ns 
versions, priced at $94 and $59, respec- 
tively, in quantities of 100 or more. AE 
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