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Earth Leakage Detector
Features Description
* Low Power Consumption: 5 mW, 100 V/200 V The KA2803B is designed for use in earth leakage
=  Built-In Voltage Regulator circuit interrupters, for operation directly off the AC line
- . o ] N in breakers. The input of the differential amplifier is
High-Gain Differential Amplifier connected to the secondary coil of ZCT (Zero Current
= 0.4 mA Output Current Pulse to Trigger SCRs Transformer). The amplified output of differential
. amplifier is integrated at external capacitor to gain
Low External Part Count adequate time delay specified in KSC4613. The level
= DIP & SOP Packages, High Packing Density comparator generates a high level when earth leakage
) ) ) ) current is greater than the fixed level.
®  High Noise Immunity, Large Surge Margin
®  Super Temperature Characteristic of
Input Sensitivity
®  Wide Operating Temperature Range:
Ta=-25°C to +80°C
®  Operation from 12 V to 20 V Input
8-DIP
Functions
= Differential Amplifier
®  Level Comparator
" Latch Circuit
8-SOP
Ordering Information
Part Number | Operating Temperature Range Package Packing Method
KA2803B -25 to +80°C 8-Lead, Dual Inline Package (DIP) Tube
© 2000 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Figure 1. Block Diagram
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Figure 2. Full-Wave Application Circuit

Application Information
(Refer to full-wave application circuit in Figure 2)

Figure 2 shows the KA2803B connected in a typical
leakage current detector system. The power is applied
to the Vcc terminal (Pin 8) directly from the power line.
The resistor Rs and capacitor Cs are chosen so that Pin
8 voltage is at least 12V. The value of Cs is
recommended above 1 pF.

If the leakage current is at the load, it is detected by the
zero current transformer (ZCT). The output voltage
signal of ZCT is amplified by the differential amplifier of
the KA2803B internal circuit and appears as a half-cycle
sine wave signal referred to input signal at the output of
the amplifier. The amplifier closed-loop gain is fixed
about 1000 times with internal feedback resistor to
compensate for zero current transformer (ZCT)
variations. The resistor R_ should be selected so that
the breaker satisfies the required sensing current. The
protection resistor Rp is not usually used when high
current is injected at the breaker; this resistor should be

gy

Figure 3. Half-Wave Application Circuit

used to protect the earth leakage detector IC
(KA2803B). The range of Rp is from several hundred
Q to several kQ.

Capacitor C; is for the noise canceller and a standard
value of C; is 0.047 pF. Capacitor C2 is also a noise
canceller capacitance, but it is not usually used.

When high noise is present, a 0.047 pF capacitor may
be connected between Pins 6 and 7. The amplified
signal finally appears at the Pin 7 with pulse signal
through the internal latch circuit of the KA2803B. This
signal drives the gate of the external SCR, which
energizes the trip coil, which opens the circuit breaker.
The trip time of the breaker is determined by capacitor
Cs; and the mechanism breaker. This capacitor should
be selected under 1pF to satisfy the required trip time.
The full-wave bridge supplies power to the KA2803B
during both the positive and negative half cycles of the
line voltage. This allows the hot and neutral lines to be
interchanged.

© 2000 Fairchild Semiconductor Corporation
KA2803B « Rev. 1.0.8
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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 Parameter Min. Max. Unit
Vee Supply Voltage 20 \Y,
lcc Supply Current 8 mA
Pp Power Dissipation 300 mw
TL Lead Temperature, Soldering 10 Seconds 260 °C
Ta Operation Temperature Range -25 +80 °C
Tste Storage Temperature Range -65 +150 °C
Electrical Characteristics
Ta = -25°C to +80°C unless otherwise specified.
" Test . .
Symbol Parameter Conditions Circuit Min. | Typ. | Max. |Units
Vee=12V Ta=-25°C 580
lec Supply Current 1 Vr=OPEN |Ta=+25°C Figure 4 300 400 530 HA
V=2V Ta=+80°C 480
Vee=16V, .
Figure 5 14 16 18
Vr  |Trip Voltage VR=2 V~2.02V, V=2 g (fr?]\sf)
Note 1 125 | 142 | 17.0
Differential Amplifier Current Vce=16 V, Vg~V,=30 mV, .
| Current 1 Vop=1.2 V Figure 7.} -12 1 20 | -30 A
o(D) - - - W
Differential Amplifier Current Vcc=16 V, Vop=0.8 V, VR, .
Current 2 V| Short=Vp Figure 8 17 2l &
Vec=1.4V, Ta=-25°C 200 400 800
lo Output Current Vos=0.8V, |Ta=+25°C Figure 9 200 400 800 KA
Vee=16.0V 1~ ygo°C 100 | 300 | 600
Vscon | Latch-On Voltage Vee=16 V Figure 10 0.7 1.0 1.4 Y,
Iscon Latch Input Current Vcee=16 V Figure 11 -13 -7 -1 HA
losL Output Low Current Vce=12 V, Vo =0.2 V Figure 12 200 800 1400 HA
Vioc Differential Input Clamp Voltage |Vcc=16 V, lipc=100 mA Figure 13 0.4 1.2 2.0 \%
Vsm Maximum Current Voltage Ism=7 mA Figure 14 20 24 28 \Y
Is2 Supply Current 2 Vee=12.0V, Vos=0.6 V | Figure 15 200 400 900 HA
Vos=12.0 V
Vsorr | Latch-Off Supply Voltage Vsc=1.8 V Figure 16 7 8 9 \%
lipc=100.0 mA
. VCC=16 V, VR-V|=0.3 V, .
ton Response Time 1 V<Vy<5 V Figure 17 2 3 4 ms
Note:
1. Guaranteed by design, not tested in production.

© 2000 Fairchild Semiconductor Corporation
KA2803B « Rev. 1.0.8
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Test Circuits
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Test Circuits (Continued)
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Typical Performance Characteristics
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Typical Performance Characteristics (Continued)
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Diff. Input Voltage|[V]
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Physical Dimensions
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A. CONFORMS TO JEDEC REGISTRATION MS-001,
VARIATIONS BA .010T'(?(?§ [0-254-+(? b10207 ]
B. CONTROLING DIMENSIONS ARE IN INCHES ' '
REFERENCE DIMENSIONS ARE IN MILLIMETERS
DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED
.010 INCHES OR 0.25MM.
(D)DOES NOT INCLUDE DAMBAR PROTRUSIONS.
DAMBAR PROTRUSIONS SHALL NOT EXCEED
.010 INCHES OR 0.25MM.
E. DIMENSIONING AND TOLERANCING
PER ASME Y14.5M-1994.
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Figure 36.8-Lead, Dual Inline Package (DIP)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’'s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/.
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Physical Dimensions
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0.36
NOTES: UNLESS OTHERWISE SPECIFIED
f A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AA.
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— —-—(1.04) D) LANDPATTERN STANDARD: SOIC127P600X175-8M.
DETAIL A E) DRAWING FILENAME: M08Arev15
SCALE: 2:1 F) FAIRCHILD SEMICONDUCTOR.

Figure 37.8-Lead, Small Outline Package (SOP)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://mww.fairchildsemi.com/packaging/.
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TRADEMARKS

The following includes registered and unregistered trademarks and sendce marks, owned by Fairchild Sermiconductor andfor its global subsidianes, and is not
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DISCLAIMER

FAIRCH LD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WTHOUT FURTHERMOTICE TO ANY PRODUCT S HEREIN TO IMPRCVE
FRELIABIUTY, FUNCTION, OR DESIGM. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING QUT CF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN, NEITHER DOES [T CONYEY ANY LICENSE UNDERITS PATENT RIGHT S, NCR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'SWORLDWDE TERMS AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COWERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WTHOUT THE

EXPRESS WRITTEN APPRCWVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN.

As used herein

1. Life support devices or systems are devices or systems which, (a) are

intended for surgical implant into the body or (b) support or sustain
life, and (c) whose failure to perform when properly used in
accardance with instructions for use provided in the labeling, can he
reasonably expected to result in a significant injury of the user.

2. A critical component in any component of a life support, device, or
systern whose failure to perform can be reasonably expected to
cause the failure of the life support device ar systern, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Sermconductor Corporation's Ant-Counterfeiing Policy. Fairchild's Ant-Counterfeiing Policy 1S also stated on our extemal website, win fairchildsem.com,
under Sales Support.

Counterfeiting of semiconductar parts is a growing problem in the industry. Al manufacturers of semiconductor products are expenencing counterfeiing of their
parts. Cugtormers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard perforance, failed
applications, and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custorers from the
proliferation of counterfeit parts. Fairchild stronghy encourages custormers to purchase Fairchild parts either directy from Fairchild or from Authorized Fairchild
Distributors who are listed by country on ourweb page cited above. Products customers buy either fram Fairchild directly or fram Autharized Fairchild Distrbutars
are genuine parts, have full traceahility, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authanzed Distributars will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild wall not provide any wamranty coverage or other assistance for parts bought from Unacthonzed Sources. Fairchid is committed to corrbat this global
prablem and encourage our customers to do theirpart in stopping this practice by buying direct or from authorized distrbutors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change

Advance |nfarmation in any manner without notice.

Formative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

it RrodOEon Semiconductar reserves the right to make changes at any time without notice to improve design

Preliminary

Datasheet contains final spedifications. Fairchild Semiconductor reserves the right to make

Gl changes at any time without notice to improve the design.

No ldentification Needed

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

WAL Progucton The datasheet is for reference information only.

Obsolete

Rev. |66
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
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