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Block Diagram 
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Absolute Maximum Ratings 

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be 
operable above the recommended operating conditions and stressing the parts to these levels is not recommended. 
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability. 
The absolute maximum ratings are stress ratings only.  

Symbol
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Functional Description 

(Refer to Figure 1 and Figure 2.) 

The FAN4147 is a GFCI controller for AC ground-fault 
circuit interrupters. The internal rectifier circuit is 
supplied from the AC line during the positive half cycle 
of the AC line voltage. The internal 12V shunt regulator 
uses a precision temperature-compensated bandgap 
reference. The combination of precision reference 
circuitry and precision sense amplifier provides for an 
accurate ground-fault tolerance. This allows for selection 
of external components with wider, lower-cost, 
parameter variations. Due to the low quiescent current, 
a high-value external series resistor (R1) can be used, 
which reduces the maximum power wattage required. 
The 12V shunt regulator generates the reference 
voltage for the sense amplifier’s (A1) non-inverting input 
(AC ground reference) and supplies the bias for the 
delay timer (T1), comparators (C1 & C2), and SCR driver. 

The secondary winding of the sense transformer is 
connected to pin 4 (VREF) and to a resistor RIN directly 
DC connected to the inverting input of the sense 
amplifier at pin 5 (VFB). The feedback resistor (RSET) 
converts the sense transformer’s secondary current to a 
voltage at pin 6 (AmpOut). This voltage is compared to 
the internal window comparator (C1 & C2) and, when the 
AmpOut voltage exceeds the +/-VTH threshold voltage, 
the window comparator triggers the internal delay timer. 
The output of the window comparator must stay HIGH 
for the duration of the t1 timer. If the window 
comparator’s output goes LOW, the internal delay timer 
starts a reset cycle. If the window comparator’s output is 
still HIGH at the end of the t1 pulse, the SCR driver 
enables the current source I1 and disables Q1. The 
current source I1 then enables the external SCR, which 
energizes the solenoid, opens the contact switches to 
the load, and removes the hazardous ground fault. The 
window comparator allows for detection of a positive or 
negative IFAULT signal independent from the phase of the 
line voltage. 

The sense transformer typically has a toroidal core 
made of laminated steel rings or solid ferrite material. 
The secondary of the transformer is typically 800 to 
1500 turns of #40 wire wound through the toroid. The 
primary is typically one to two turns made by passing the 
AC hot and neutral wires through the center of the 
toroid. When a ground fault exists, a difference exists 
between the current flowing in hot and neutral wires. 
The primary difference current, divided by the primary-
to-secondary turns ratio, is the current that flows through 
the secondary wire of the transformer. 

A grounded neutral condition occurs when the neutral-
line is grounded at the neutral-load side. 

Depending on the resistance of the grounded neutral 
connection, this condition causes the sense coil to 
detect a lower ground fault current. The detection of a 
ground-to-load-neutral fault relies on the principle of 
positive feedback. When this occurs, the sense and 
neutral coils are mutually coupled, which produces a 
positive feedback path around the sense amplifier. This 
positive feedback causes the sense amplifier to 

oscillate. When the peak oscillation voltage exceeds the 
SCR trigger threshold, the internal delay timer is 
enabled. Since the amplifier’s output signal is crossing 
the window comparator’s trip threshold typically at 6KHz, 
the delay timer alternates between detection of a 
fault/no fault. The ratio of the fault/no-fault detection time 
interval determines if the SCR driver is enabled.  

The sensitivity of the grounded neutral detection is 
changed by the neutral coil turns and C2, C3 values. 
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Typical Performance Characteristics 

Unless otherwise specified, results are TA=25°C and according to Figure 2 with solenoid disconnected. 

 

Figure 4. Typical Waveforms with No G
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Typical Performance Characteristics 

Unless otherwise specified, results are TA=25°C and according to Figure 2 with solenoid disconnected. 

 

Figure 8. Typical Waveforms for Grounded Neutral Detection 

 

 

Figure 9. Typical Waveform for Grounded Neutral Detection 

 

 
Ch1: Line (Pin 3) 10V/Div 
Ch2: AmpOut (Pin 6) 5V/Div 
Ch3: SCR (Pin 1) 1V/Div 
 

 
Ch2: AmpOut (Pin 6) 2V/Div 
 



NOTES: UNLESS OTHERWISE SPECIFIED

   A)  THIS PACKAGE CONFORMS TO JEDEC MO-193.

       VAR. AA, ISSUE E.

   B)  ALL DIMENSIONS ARE IN MILLIMETERS.

   C  PACKAGE LENGTH DOES NOT INCLUDE MOLD 

FLASH,  PROTRUSIONS OR GATE BURRS. MOLD

FLASH, PROTRUSIONS OR GATE BURRS SHALL

NOT EXCEED 0.25mm PER END. PACKAGE WIDTH

DOES NOT INCLUDE INTERLEAD FLASH OR 

PROTRUSION. INTERLEAD FLASH OR 

PROTRUSION SHALL NOT EXCEED 0.25mm PER

SIDE. PACKAGE LENGTH AND WIDTH DIMENSIONS

ARE DETERMINED AT DATUM H.

   D)  DRAWING FILE NAME: MKT-MA06AREVF
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