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l  LEVEL DETECTOR WITH DELAY CIRCUIT

MITSUBISHI BIPOLAR DIGITAL ICs

M54120P

DESCRIPTION

M54120P is a semiconductor integrated circuit with func-
tions for use in a ground fault circuit interrupter-amplifiers
having both high speed and inverse-time characteristics.
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® Highly resistant to noise and surges AMPLIFIER OUTPUT2 E j 2 ‘

® Extremely good Inverse-time characteristics
@ Wide operating temperature range (Ta=—20~+757C)

APPLICATION

For use in inverse-time type ground fault circuit interrup-
ters, high speed ground fault cirucit interrupter alarms, and
other relay applications.
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Schmitt circuit output is maintained at “L” level. When a AEG : VOLTAGE REGULATING GIROUTT ¥
current leakage larger than the preset amount is detected, . s
the output becomes “H" level and the thyristor, located on amplifier directly to the Schmitt circuit all JIS C 8371 speci- *;
the Schmitt circuit output, is driven, By by-passing the time fications for a high-speed ground fault circult interrupter -»

delay circuit and feeding the output or the differential

can be met.
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ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbal Parameter Conditions Limits Unit
Vs Supply voltage 24 \'
Vsi1 8, valtage . 6.5 \'
hn IN current )} Between IN—Vg 60 mA
™ IN current Between IN—GND 30 mA
hn IN current Between Ve—IN —60 mA
lvr Vg current Between Vg—IN 60 mA
lvr Vq cutrent Between Vg—GND 30 mA
fva Va current Between IN—Vg . —q0 mA
Ise Sg current Between Sg—GND 10 mA
. Ise Sg current Between GND—Sg ) . —10 mA
let Ey current Between E;—E; 10 mA
lg2 . E; cutrent Between E.—8, 5 mA
lea E; current Betwaen E;—E; —10 mA
Pd Power dissipation 500 mwW
Topr Operating free-alr ambient temperature range- ~20~+475 T
Tstg Storage lemperature range —55~-4125 C
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RECOMMENDED OPERATING CONDITIONS (Ta=—20~-+75%, unless otherwise noted)

Symbol Parameter Limits Unit
e

Y Min Typ Max

Vs Supply voltage 18 20 22 \'2

ELECTRICAL CHARACTERISTICS (Ta=—20~+475%, unless otherwise noted)

T-75-53

Symbol Parameter Test conditions Temp (C) leil‘s Unit  {Test circuit
Min Typ Max
Veo Supply valtage Ve~V Connected VaZ I8V 12| 129 | 146 | v 1
Vs=22V
Vig =220V, Vyn =225V | —20 0.4 v
VooL “L* saturated output voltage Vg = 22V Vin= 1.9V, Vym = 2V 25 0.4 v 1
Vi = 166V, Vg = 1.7V 75 0.4 \'
—20 4.6 7.6 v
Voo1 Differential amplifier oulput voltage 1 Vs =20V, V|—Va = I0mV 25 4.1 6.8 v 2
75 3.3 6.3 v
—20 8.6 10.7 v
Vobz Difterential amplifier cufput voltage 2 Vg = 20V, V;—Vi = 60mV 25 8.2 10 \ 2
75 7.3 9.4 \'Z
—20 1.52 2.2 \
Vet Pasitive going threshold valtage (Nota 1) | Vs = 20v 25 1.35 1.95 \'4 3
75 1,05 1.73 \'
—20 0.3 1.2 \
Vi— Negative going threshold voltage (Note 1) | Vs = 20v 25 0.2 1 \ 3
75 0.05 0.95 v
4 “Vr+" Input current {Note 1) Vs =20V 25 5 uA 3
—20 —0.7 mA
lo Qutput current Vs =18V, Vg = 2V, Vo = 0.8V 25 —-0.6 mA 3
75 | —0.35 mA
Vig Input clamping voltage Vs =20V, lic = 20mA 4.3 6.7 v 4
Vioe Differential Input clamping voltage o = 50mA 0.4 2.1 \' 5
—20 7.8 10.4 v
Vooo Output clamping voltage \\:::4:5::«' zsl—s-(’:‘rjn . 25 7.7 10.1 \'/ 1
75 7.4 10 \/
—20 4.9 6.2 v
Ve E; voltage Iz =0,05mA, S; = GND 25 5.08 6.25 v 6
75 5,1 6.4 \'4
Is Power source current Vs = 20V, Va—V, Connected 25. 2 3.4 5.3 mA 7
Voocz | Oulput clamping voltage 2 Vs = 20V, Sg = GND, Viy—Vna1 = 160my 25 3.2 4.4 \" 1
% 1 All typlcal values are at Vg = 20V, Tg.= 25°C.
Note 1 ! Vr4, Vi— are the voltages expressed in the chart at the right.
2 1 When testing each parameter be sure to Insert a 0. 01uF capacitor between Vg (Pin 3) and GND (Pin 7).
3 1 A 3.9k resistor Is connected hetween pin IN and other pin V,.
Vou f----
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TEST CIRCUITS
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APPLICATION EXAMPLE

1 Vs 2 Vs 3 : Vs
Vi Vs V. V.
3ok O—"Nay ° Veo agk OPEN~—{Nai % Vob— ~{Net *® Voo -OPEN | .
V|0—"\Mv—owlN Os— vV, o——o0——]IN Ost— —{IN Os —= 9 Vo
Vao—— v, Npa}— Vg O————=—1Va Naz2j— —{Va Naz
PEN [}
s, 8, topen OPEN1s, s}— [ OPEN 1O —se S, %oxﬁ
0 E o E2}— —o Ep}— A
01 Ez — Voo OPEN| 0‘" Ez | ] OI Ez B }E Va | 001
> GhD "' 2GND ' 2anp 7S #F
Voou Vooiz
Vaoe Vooe? ’JT . rL
5 6
OPEN OPIEN
OPEN V. V,
'lnc_,‘- Nay ° Veo|— —Ngs S Veo}b—
“——IN Os|— —{IN Os|— ¢t OPEN
Viee Va N Ve Neof—
OPEN N iy OPEN JOPEN R "2
—i8e Si— —1Se S; —1
. OPEN{ —0, E}— —o, E; 2 -
02 gup B 02 gp Eif—OPEN
j I Ve
OPEN OPEN
OPEN
Note . Resistance is glven in chms.

INVERSE-TIME TYPE GROUND FAULT CIRCUIT INTERRUPTER

UTILIZING THE M54120P

Vee
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Ry = 3.9k, Ry = 165kQ2, Ry = 2MQ, G, = 0.04xF. Cp = 14F ,Ca = 1uF, Cy = 1uF
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