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SEMICONDUCTOR® December 2009
Earth Leakage Detector
Features Description
= | ow Power Consumption: 5mW, 100V/200V The KA2803B is designed for use in earth leakage
) circuit interrupters, for operation directly off the AC line
® Built-In Voltage Regulator in breakers. The input of the differential amplifier is
®  High-Gain Differential Amplifier connected to the secondary coil of ZCT (Zero Current
) Transformer). The amplified output of differential
® 0.4mA Output Current Pulse to Trigger SCRs amplifier is integrated at external capacitor to gain
"  |ow External Part Count adequate time delay specified in KSC4613. The level
_ ) _ comparator generates a high level when earth leakage
" DIP & SOP Packages, High Packing Density 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 12V to 20V Input 8-DIP
Functions
= Differential Amplifier
®  Level Comparator
" Latch Circuit
8-SOP
Ordering Information
Part Number O @ Eco Package Packing Method
Temperature Range Status
KA2803B -20 to +80°C RoHS 8-Lead, Dual Inline Package (DIP) Tube
KA2803BD -20 to +80°C RoHS 8-Lead, Small Outline Package (SOP) Tape and Reel
@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs _green.html.
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Figure 1. Block Diagram
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Figure 2. Full-Wave Application Circuit Figure 3. Half-Wave Application Circuit
Application Information
(Refer to full-wave application circuit in Figure 2) used to protect the earth leakage detector IC

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 1pF.

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

(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 0.047puF. Capacitor C2 is also a noise
canceller capacitance, but it is not usually used.

When high noise is present, a 0.047uF 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
C3 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.
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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.

1. Guaranteed by design, not tested in production.

Symbol Parameter Min. Max. Unit
Vce Supply Voltage 20 \%
Icc Supply Current 8 mA
Po 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.
Symbol Parameter Conditions Test_ Min. | Typ. | Max. |Units
Circuit
V=12V Ta=-25°C 580
lcc Supply Current 1 VR=OPEN |Ta=+25°C Figure 4 300 400 530 HA
Vigell Ta= +80°C 480
, Vec=16V, VR=2V=2.02V, | rigyres | 14 16 18 | mv
V1 Trip Voltage Vi=2 (ms)
Note 1 125 | 142 | 17.0
Differential Amplifier Current Vce=16V, Vr~V,=30mV, .
low) gil;;:(:rt]t?al Amplifier Current 522:162\7 Vop=0.8V,V o - - - WA
Current 2 \ Short:\/p T Figure 8 1 21 &
Vee=1.4V, Ta=-25°C 200 400 800
lo Output Current Vo0s=0.8V, |Ta=+25°C Figure 9 200 400 800 HA
Vee=16.0V I1,- 4goec 100 | 300 | 600
Vscon | Latch-On Voltage Vee=16V Figure 10 0.7 1.0 1.4 \%
Iscon Latch Input Current Vce=16V Figure 11 -13 -7 -1 LA
losL Output Low Current Vee=12V, Vos1=0.2V Figure 12 200 800 1400 HA
Vibc Differential Input Clamp Voltage |Vcc=16V, lipc=100mA Figure 13 0.4 1.2 2.0 \%
Vsm Maximum Current Voltage Isu=7mA Figure 14 20 24 28 \%
Is2 Supply Current 2 Vcc=12.0V, Vos.=0.6V Figure 15 200 400 900 HA
Vos=12.0V
Vsorr | Latch-Off Supply Voltage Vsc=1.8V Figure 16 7 8 9 \%
lipc=100.0mA
ton Response Time Y\c/c:/lxi\é,vVR-Vl:O.SV, Figure 17 2 3 4 ms
Note:
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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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Physical Dimensions
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. [1.52] =
A. CONFORMS TO JEDEC REGISTRATION MS-001,
VARIATIONS BA .010?_'(?85 [0-25415)_ 5.10207 ]

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.

@DOES NOT INCLUDE DAMBAR PROTRUSIONS.
DAMBAR PROTRUSIONS SHALL NOT EXCEED
.010 INCHES OR 0.25MM.

E. DIMENSIONING AND TOLERANCING

PER ASME Y14.5M-1994.

NOSEREVG

Figure 36.

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.

8-Lead, Dual Inline Package (DIP)

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Awww.fairchildsemi.com/packaging/.
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Physical Dimensions
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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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}{STM
* Trademarks of Systermn General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICCHDUCT CR RESERVES THE RIGHT TO MAKE CHANGESWITHOUT FURTHER NOTICE TOANY PRODUCTS HEREIN TO IMPRCWE
RELIABIUTY, FUNCTICH, OR DESIGN. FAIRCHILD DOES NCOT ASSUME ANY LIABILITY ARISING GUT CF THE APPUCATICN CR USE OF ANY PRODUCT CR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES IT CONVEY ANY LICENSEUNDER TS PATENT RIGHTS, NOR THERIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'SWORLDWDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COWVERS THESE PRODUCTS

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NCOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES CR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICHN.

As used herein:

1. Life support devices or systems are devices or systemswhich, (a) are 2. A critical component in any component of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, systemn whose failure to perform can be reasonably expected to
and [c) whose failure ta perform when properly used in accaordance cause the failure of the life support device or system, aor to affect its
with instructions for use provided in the labeling, can be reasonahly safety or effectiveness.
expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Comoration's Ant-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, vy fairchildsermi.com,
under Sales Support

Counterfeiting of semicondudtar parts is a growang problemin the industry. All manufacturers of semiconductor products are expenencdng counterfeting of their parts.
Custamers who inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufacturing delays. Fairchid is taking strong measuresto protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild Distrbutors who are
listed by courtry on ourweh page ated above. Products customers buy ether from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards for handling and storage and provide accesstao Fairchid's full range of up-to-date technical and product infanmation.
Fairchild and our Authorized Distibutors will stand behind allwananties and will appropriately address any warranty issues that may arise. Fairchild will not provide
any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problerm and encourage our
custamers to da their partin stopping this practice by busing direct or from authorized distributors

PRODUCT STATUS DEFINITIONS
Definition of Terms

~
>
. ] N
FAIRCHILD %
]
SEMICONDUCTOR* w
vy}
TRADEMARKS
The followang includes registered and unregistered trademarks and senice marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not m
intended to be an exhaustive list of all such rademarks. Q
=
AccuPower™ Flashivvriter™ Power-SPM™ SYSTEM ** —
AUto-SPT™ FRsm™ ProwerTrench® GENERAL o >
Build it Mow™ F.PFS™ PowerKs ™ '.me Power Franchise —
CorePLUS™ FRFET® Prograrmmahle Active Droop™ p wer’ ®D
CorePOVWER™ Glahal Pawer Resource™ QFET® franchiss QXJ
CROSSVOLT™ Green FPS™ Qsm™ TinyBoost™ Q
cTLm™ Green FPS™ e-Serigs™ Quiet Series™ TinyBuck™ [t
Current Transfer Logic™ Grrgx™ RapidConfigure™ TiryCalcm D
DEUXPEED® GTO™ -'JTM TinyLogic® o
EcoSPaRK® Intellibd AT ) . TINYORTC™ b
Efficienthiax™ ™ Saving our world, 1TrWARNTKW at a time TirmPowerm™ -
ISOPLANAR - !
EZSWITCHT™ ™ Signal\iise TinyPim ™ @
maw MegaBuck Smarthd g™ ny (@)
MICROCOUPLER™ e - Tinyirem o
=1 MicroFET™ Zpu® TriFault Detect™ (@)
F MicroPak™ ETEALTH™ TRUECURRENT™" -
Fairchild® MillerDrive™ SuperFET™ uSees™
Fairchild Sermiconductor® Wationhd axT":M SupersQTm.3
FACT Quiet Series™ Motion-5PM ™ SupersOT™.6 Des
FACT® OPFTOLOGIC 5 EOTg UHC®
OPTOPLANAR® Lper
FAST® 2 SupreMas™ Ultra FRFET™
FastvCore™ SyncFET™ UniFET™
FETEench™ Sync-Lock™ T
FDF SPM™ Wisualaxm™

Datasheet Identification | Product Status Definition

Diatasheet contains the design specifications for product development. Specifications may change in

Advance Information . .
any manner without notice.

Formative / In Design

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

Preliminary First Production Semiconductor reserves the right to make changes at any time without notice to improve design.

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

No ldentification Needed | Full Production at any time without natice to improve the design.

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

Uhsalete Mat In Pradu ction The datasheet is for reference information only.
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