2 BEXAR

PRELIMINARY INFORMATION

Ground Fault Interrupter

GENERAL DESCRIPTION

The XR-2851 Ground Fault Interrupter is designed to be
used in circuits providing ground fault protection for AC
power outlets. The XR-2851 is designed to open an SCR-
driven circuit breaker when an unintentional connection
(fault) of the AC power hot line or neutral line to ground
is detected. Ground fault currents which are above the cir-
cuit threshold cause the circuit to trigger an external SCR,
which opens the circuit breaker, thus interrupting the AC
line.

FEATURES

Excellent Noise Immunity
Fast Response Time
Fault Current Integration Time Controlled
By Single Capacitor
Neutral to Ground Fault Detection Capability
Operates Under Line Reversal
Output Drives SCR Directly
Internal Zener Regulation

APPLICATIONS

Ground Fault Interrupters

ABSOLUTE MAXIMUM RATINGS

Supply Current 12 mA
Maximum Average Value*

Preamplifier Input Voltage +1 V Continuous Voltage
Pin 2, Referenced to Pin 4 Bias Voltage

SCR Drive Output Short Circuit Duration Infinite

Power Dissipation 800 mW
(Package Limitation for Both Ceramic & Plastic Packages)
Derate Above +25°C 7.7 mW/°C

Storage Temperature Range -65°C to +150°C

*The supply voltage must be connected to Pin 8 through a
resistor. RgUpPPLY = 18K results in a supply current (ave-
rage value) of 4 mA, assuming the supply voltage is full-
wave rectified line voltage.
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FUNCTIONAL BLOCK DIAGRAM
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ORDERING INFORMATION

Part Numb Packag Operating Temperature
XR-2851CN Ceramic -40°C to +70°C
XR-2851CP Plastic 40°C 10 +70°C
SYSTEM DESCRIPTION

The XR-28561 features a charging circuit which charges the
external timing capacitor in proportion to the duration of
the negative half-cycle of the fault signal. The circuit tri-
ples its charging current for the higher amplitude portion of
the fault signal, resulting in enhanced noise performance.
In the event that the external timing capacitor is charged
by noise, circuitry to allow a quick discharge of the capa-
citor is provided, reducing noise problems even further.
The XR-2851 also contains a memory circuit which allows
for the firing of sluggish circuit breakers and makes possi-
ble operation of the external SCR when it is powered by
halif-wave rectified voltage.
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ELECTRICAL CHARACTERISTICS
Test Conditions: T = +25°C, RgyppLY = 18K (fed by full-wave rectified line voltage).

PARAMETER PIN MIN TYP MAX UNIT CONDITION
Operating Voltage 8 26 28 30 \
Supply Current (average) 4 mA
Preamplifier Input Bias Current 1,4 180 750 nA
Preamplifier Open Loop Gain 70 dB
Preamplifier Qutput Current 7 1.0 mA
Output Current 5 150 200 260 MA SCR Trigger Voltage = 0.6V
105 150 205 MA SCR Trigger Voitage = 0.8V
65 100 145 MA SCR Trigger Voitage = 1.0V
Hot Line to Ground Includes Circuit Breaker
Fault Switch Time 24 31 mS Switch Time Fault Current
<25A, Voltage to SCR
Anode Half-Wave Rectified
Neutral to Ground Fault
Resistance Guaranteeing Oscillation 4 Q
Circuit Oscillation Frequency When
Neutra! to Ground Fault Occurs 2 3 6 KHz
{(When using the Recommended
Circuit Values)

Note: RgyppLY must be included in the circuit; Pin 8 cannot be directly connected to the full-wave rectified line voltage.
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Figure 1. Equivalent Schematic Diagram
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PRINCIPLES OF OPERATION

The XR-2851 Equivalent Schematic Diagram is shown in
Figure 1. Voltage that is developed as a consequence of a
hot line to ground or neutral to ground fault is limited to a
maximum level of *0.7 volts by the back-to-back diodes
present in the clamp circuit between Pins 2 and 4. This
voltage is amplified by the circuit preamplifier, which must
be set up in an inverting mode. Because the non-inverting
input of the preamplifier is biased at two Zener voltages
(nominally 14 volts), the preamplifier's output also sits at
14 volts (assuming a feedback resistor is placed between
Pins 1 and 7). Thus, any amplified fault signal at the
preamplifier's output will ride on a bias of 14 volts. This
amplified fault signal riding on the 14 volt bias is connected
to the inputs of comparators one and two, whose thres-
holds are set at 12 volts and 8 volts respectively. Because of
the preamplifier output's bias level and the comparator
threshold levels, only the negative portion of the signal
present at the preampfifier’s output will activate com-
parators one and two. The XR-2851 is designed to respond
only to the negative portion of a fault signal. Comparator
one is activated by that portion of the signal dropping
down from 14 volts to 12 volts and lower, causing the
external timing capacitor {CT) at Pin 6 to be charged by
current | (approximately 250uA). The activation of com-
parator one also inhibits the timing capacitor discharge
circuitry; when a fault is mot occurring, this discharge
circuit is used to eliminate charge on the timing capacitor
due to noise. When the signal at the preamplifier output
drops down from 14 volts to 8 volts and lower, comparator
two is activated, and, in addition to current | already being
provided to the timing capacitor, a current of magnitude 2|
is also supplied. In this manner, higher amplitude signals
cause the timing capacitor to charge more quickly, thus
reducing the effect of iower amplitude noise. When the
timing capacitor has been charged to 5.2 volts, the output
comparator goes high and the output (Pin B) supplies
current to the gate of the SCR, thus activating it and conse-
quently, the circuit breaker. The output is internally fed
back to the discharge inhibit circuit in order to keep the
timing capacitor from discharging. This feedback creates a
memory circuit which allows sufficient time for the opera-
tion of sluggish circuit breakers as well as for the firing of
the SCR when it is powered by half-wave rectified voltage.
An internal 180K resistor discharges the timing capacitor
after the output comparator has been activated; this is
necessary sirce the discharge circuit has been deactivated
by the fed back high Pin 5 output.

The use of Ch, the hold capacitor, is explained in the
neutral to ground fault operation section which follows.
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Circuit Operation in Hot Line to
Ground Fault Condition

Figure 2 shows a typical application circuit allowing the
XR-2851 to be used to detect hot line to ground as well as
neutral to ground faults. In the case of a hot line to ground
fault, the currents flowing through the two wires passing
through transformer T1 are no longer equal. This net cur-
rent induces a voltage across the transformer secondary,
this voltage being timited by the diode clamp circuit inter-
nal to the XR-2851 (Pins 2 and 4). Pin 4 being at AC
ground, the 60 Hz sine wave fault voitage at Pin 2 is devel-
oped with respect to AC ground and applied to the preamp-
lifier, which is set up as an inverting amplifier. The negative
portion of the 60 Hz sine wave activates comparator one
and comparator two, charging the Pin 6 timing capactitor
to the point where the output comparator goes high and
the external SCR is turned on. This should occur within
one negative half-cycle of the fault signal if the fault
current is sufficient and the fault does not occur 100 near
the end of the negative half-cycle. In the circuit of Figure 2,
the SCR half-wave rectifies the AC power hot line voltage.
As a result, the output at Pin 5, which had been activated
during the negative half-cycle of the 60 Hz fauit signal,
must remain high until the positive half-cycle of the AC
power hot line signal powers the SCR, causing the circuit
breaker to open. The deactivation of the timing capacitor
discharge circuit by the high Pin 5 output allows this to
happen.

The switch, S1, shown in Figure 2 is used to create a
pseudo hot line to ground fault. Closing switch §1
creates a net total current through T1, causing the circuit
to open the circuit breaker as though an actual hot line to
ground fault had occurred.

Circuit Operation in the Neutral to
Ground Fault Condition

Modern wiring codes specify that the AC power neutral line
should not be connected to ground inside a building. The
circuit of Figure 2 is designed to detect low impedance
connections between neutral and ground at the load end
(the end inside the building) of the AC power line. When
this undesired low impedance connection between the neu-
tral line and ground occurs, the low impedance connection
itself completes a feedback path, connecting the XR-2851's
preamplifier output to its input through transformers T1
and T2. This causes the circuit to oscillate; the frequency
of this oscillation can range anywhere from 2 KHz to 6
KHz depending on the tolerances of the components.
When this oscillation occurs, the signal at the preampli-
fier output is a sine wave whose positive and negative peaks
are severely clipped at approximately Ve and ground
respectively. During the swing toward ground, the Pin 6
timing capacitor charges mostly at the 3| rate due to the
large negative amplitude and fast rise and fall times of the
signal. Due to the short duration of the half-cycles of
a 2 KHz to 6 KHz oscillation, many negative half-cycles of
this oscillation will be required to charge the timing capa-
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citor sufficiently to cause the output to turn on. Thus, the charge inhibit circuit is activated due to the large magnitude
XR-2851 circuitry must prevent the capacitor's discharge of the oscillation, thus preventing the discharge of the
during the portion of the oscillation above 12 volts. The timing capacitor. The large positive magnitude of the
hold capacitor, Cp, prevents this discharge during the rising oscillation activates the discharge inhibit circuit because of
and falling portions of the oscillation; Cp provides a 10 the internal connection, through a voltage divider, from the
microsecond delay after the discharge inhibit circuit has prearrplifier output to the discharge inhibit circuit. The
been deactivated before discharging begins again. During output comparator fires when the timing capacitor is
the positive saturated portion of the oscillation, the dis- charged to a nominal value of 5.2 volts.

R4

120VAC L

N O

R1 = 18K, 1W, 10%

R2 = 5600, %W, 5%

R3 = 1.2M, %W, 5%

R4 = 156K, %W, 6%

Ci = 0.22uF, 6OV, 10%
C2 = 0.01uF, 26V, 10%
C3 = 10uF, 3V, 10%
C4 = 0.14F, 36V, 10%
C5 = 750PF, 80V, 10%
C6 = 0.022uF, 25V, 10%

D1 D4 = IN40O7

Figure 2. Typical Application Circuit
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72* EXAR XR-1488/1489A

Quéd Line Driver/Receiver

GENERAL DESCRIPTION FUNCTIONAL BLOCK DIAGRAMS

The XR-1488 is a monolithic quad line driver designed
to interface data terminal equipment with data commu-
nications equipment in conformance with the specifica-
tions of EIA Standard No. RS232C. This extremely ver-
satile integrated circuit can be used to perform a wide
range of applications. Features such as output current
limiting, independent positive and negative power sup-
ply driving elements, and compatibility with all DTL and
TTL logic families greatly enhance the versatility of the
circuit.

The XR-1489A is a monolithic quad line receiver de-
signed to interface data terminal equipment with data
communications equipment. the XR-1489A quad re-
ceiver along with its companion circuit, the XR-1488
quad driver, provide a complete interface system be-
tween DTL or TTL logic levels and the RS232C defined
voltage and impedance levels.
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ABSOLUTE MAXIMUM RATINGS
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Power Supply
XR-1488 +15 Vde
XR-1489A +10 Vde
Power Dissipation
Ceramic Package 1000 mwW
Derate above +25°C 6.7 mW/°C
Plastic Package 650 mw/°C
Derate above +25°C 5 mW/°C SYSTEM DESCRIPTION

The XR-1488 and XR-1489A are a matched set of quad
line drivers and line receivers designed for interfacing
between TTL/DTL and RS232C data communication
lines.

The XR-1488 contains four independent split supply line
drivers, each with a + 10 mA current limited output. For
RS232C applications, the slew rate can be reduced to
ORDERING INFORMATION the 30 V/uS limit by shunting the output to ground with a
410 pF capacitor. The XR-1489A contains four indepen-

Part Number Package Operating Temperature dent line receivers, designed for Interfacing RS232C to
XR-1488N Ceramic 0°C to +70°C TTUDTL. Each receiver features independently pro-
XR-1488P Plastic 0°C to +70°C grammable switching thresholds with hysteresls, and
XR-1489AN Ceramic 0°Cto +70°C input protection to +30 V. The output can typically
XR-1489AP Plastic 0°C to +70°C source 3 mA and sink 20 mA.
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XR-1468/1568

Dual-Polarity Tracking Voltage Regulator

GENERAL DESCRIPTION

The XR-1468/1568 s a dual polarity tracking voitage
regulator, internally trimmed for symmetrical positive
and negatlve 15V outputs. Current output capability is
100 mA, and may be Increased by adding external pass
transistors. The device Is intended for local "“on-card”
regulation, which eliminates the distribution problems
assoclated with single point regulation.

The XR-1468CN and XR-1568N are guaranteed over
the 0°C to 70°C commerclal temperature range. The
XR-1568M is rated over the full military temperature
range of —55°C to +125°C.

FEATURES

Internally Set for + 15V Outputs

+ 100 mA Peak Output Current

Output Voltages Balanced Within 1% (XR-1568)
0.06% Line and Load Regulation

Low Stand-By Current

Output Externally Adjustable from +8 to +20 Volts
Externally Adjustable Current Limiting

Remote Sensing

APPLICATIONS
Main Regulation in Small Instruments

On-Card Regulation in Analog and Digital Systems
Point-of-Load Precision Regulation

ABSOLUTE MAXIMUM RATINGS

Power Supply + 30 Volits
Minimum Short-Clrcuit Reslistance 4.0 Ohms
Load Current, Peak +100 mA
Power Dissipation

Ceramic (N) Package 1.0 Watt

Derate Above +25°C
Operating Temperature

XR-1568M -55°C to +125°C

XR-1568/XR-1468 0°C to +70°C

6.7 mW/°C

Powered by ICmin{erAcom gmwg-w%%{ﬁ?gopquhl 2003 —65°C to + 150°C
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FUNCTIONAL BLOCK DIAGRAM
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ORDERING INFORMATION

Part Number Temperature Output Offset  Package

XR-1568M -55°C to + 125°C + 150 mV maxCeramic
XR-1568N 0°Cto +70°C x 150 mV maxCeramic
XR-1468CN 0°Cto +70°C 300 mV maxCeramic

SYSTEM DESCRIPTION

The XR-1468/1668 Is a dual polarity tracking voltage
regulator combining two separate regulators with a
common reference element in a singie monolithic cir-
cuit, thus providing a very close balance between the
positive and negative output voltages. Qutputs are in-
ternaily set to + 15 Volts but can be externally adjusted
between +8.0 to 420 Volts with a single control. The
clrcult features 1100 mA output current, with exter-
nally adjustable current limiting, and provision for re-
mote voltage sensing.
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