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DUAL AND GATE WITH DRIVE TRANSISTOR
DESCRIPTION

The M54502P is a semiconductor integrated circuit contain-
ing two TTL. AND gates and two high current, high break-
down voltage transistors.

FEATURES

® High driving current (Io(max)=600mA)

High breakdown voltage output (Va(max)=30V)
AND gate and transistor are separated.

Strobe input provided

APPLICATION
General purpose, for use in industrial and consumer digital
equipment. Suitable for driving magnetic relays and lamps.

FUNCTION

The M54502P consists of two driver circuits, each having a
two input AND gate and a high current, high breakdown
voltage transistor. The AND gates and transistors are inde-
pendent of each other and therefore possible to use as in-
dividual circuits. If AND gate output Y is externally con-
nected to base B of the transistor, the unit can be used to
drive a magnetic relay or lamp directly. Besides this, the
unit can be used as a translater either from TTL to MOS, or
from MOS to TTL. With all these features an extremely
wide range of usage is ensured.

The AND gate can be directly connected to either TTL or
DTL.

FUNCTION TABLE <AND Gate>
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INPUT TO THE OTHER AND GATE

ABSOLUTE MAXIMUM RATINGS (1a=0~75T, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Veeo Supply voltage 7 v
V, Input voitage 5.5 v
Vo Output voltage (output state High) (Note 1) Vee v
Vo Output voltage (output state High) (Note 2) 30 v
lo Output current (output state Low) (Note 2) 600 mA
Vys Vcc to substrate voltage 70 v
Vgs Collector to substrate voltage 70 v
Veeo Callector to base voltage 70 v
Vecer Collector to emitter voltage (Rge = 5000 ) 65 v
Veso Emitter to base voltage 5 v
Ic Collector current 600 mA
Pd Power dissipation Ta=25T 1.19 w
Topr Operating temperature 0~75 ‘c
Tstg Storage temperature —65~+150 C

Note 1 : When gate only is in use.
2 ! When gate output is connected to the base of an output transistor.
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RECOMMENDED OPERATING CONDITIONS (Ta=0~75C, unless otherwise noted)

Symbol Parameter . Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 v
Veeo Collector to emitter voltage 24 v
[ Collector current 300 - mA

ELECTRICAL CHARACTERISTICS (Ta =0~75C, unless otherwise noted)

OITL Gate>
' Limits
Symbot Parameter Test conditions Unit
. Min Typ Max
Viu High-level input voltage 2 \'4
Vo Low-level input voltage 0.8 v
Vou High-level output voltage Voo = 4.5V, V= 2V, I, = —400 zA 2.4 \4
Vou Low-level output voltage Vog = 4.5V, V; = 0.8V, I, = 16mA 0.4 \%
Vi=24v 40
I High-ievel input current (A} Ve =5.5v V=45V p uA
Vi =2.4v 80
hn High-level input current (G) Voo = 5.5V Vs a5V 120 MA
e . Low-level Input current (A) Vee =5.5V, V, =0.4v —1.6 mA
' e Low-level Input current (G) Vec =5.5V, Vi =0.4v —3.2 mA
los Output short-circuit current Voo =5.5V, Vo =4.5v . —18 —55 mA
lecu High-level supply current Vec =5.5V, v, =4,5v 1 mA
lecL Low-level supply current Vee = 5.5V, V; = 0V 20 mA
{Characteristics when TTL Gate and output transistor are connected)
Symbol Parameter Test condltions Limits : Unit
Min Typ Max
Vin High-level input voitage 2 v
Ve Low-level Input voltage 0.8 v
lon High-level output current Voo = 4.5V, V) = 0.8V, vo = 30V 100 uA
Voo Low-level output voitage Voo = 4.5V, Vi =2V, ig_ = 100mA 0.4 v
Voo Low-level output voltage . Ve = 4.5V, Vi = 2V, Ig, = 300mA 0.7 v
lccL .| Low-level supply current Voo = 5.5V, Vi =5V 95 mA
{Output transistor
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
V(sr)ceo| Collector to base breakdown voitage lc = 100uA, lg = O0mA 70 v
V(sRr)cer | Collector to emitter b ltag lc = 100u A, Rpe = 5000} 65 v
Vier)eso | Emitter to base breakdown voltage le = 100uA, Ic = OmA 5 v
Vee = 3V, I = 100mA, Ty = 25 - 25
h Direct current amplification factor Vee = 3V, lc = 300mA, T, = 25T - 30 _
Fe {Note3) Vo = 3V, Ic = 100mA, Tg = 0C 20
‘ Voe = 3V, Ic = 300mA, Tq = 0T 25
' lg = 10mA, Ic = 100mA 1
Vae Base to emitter voltage o = 30mA, Io = 300mA 1.2 \
v Ig = 10mA, Ic = 100mA 0.4
ce(saty | Collector to emitter saturation voltage In = 30mA, Io = 300mA 0.7 v
Note 3 : Measurement should be done In a short time.
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PRECAUTIONS FOR USE
(WHEN TTL GATE AND OUTPUT TRANSISTOR ARE CONNECTED)

The permissible amount of collector current of the output N : The number of output transistors whose
transistor I varies according to the conditions. Calculate it state is “High”.
as follows, using Fig. 1 “Heat Dissipation Rate M-+N : The total number of gates included in
Characteristics”, Fig. 2 “Pulse Power Chart”, and the fol- one package.
lowing formula When trying to determine permissible amount of constant
current, first, read the largest permissible power dissipation
Pd= M=olgo TN« leon) + M= lge Vo (1)
d M+N ( ceL oon) o You Pg for the given operating free-air ambient temperature
Where Pd : Power dissipation range from Fig. 1. Then calculate Ig by substituting into For-
lcoL  : Supply current when all outputs of output mula (1) the maximum values of lgcy, lcen and Vec as well
transistors are “Low”. as values M and N.
lccn  : Supply current when ali outputs of output When calculating pulse current |, use Fig. 2. First, deter-
transistors are “High”. mine maximum permissible power dissipation Pq from the
VoL :Output voltage when output is “Low". duty cycle and puise width, then calculate using Formula
M : The number of output transistors whose (1). In this case, be careful that I does not exceed the
state is “Low”. absolute maximum rating.
TYPICAL CHARACTERISTICS
Fig.1 "HEAT DISSIPATION Fig.2 PULSE POWER CHART
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SAFE RANGE OF OPERATION FOR THE OUTPUT TRANSISTOR
(WHEN USED INDEPENDENTLY OF TTL GATE)

Both Fig. 3 and Fig. 4 show the safe operating ranges of
output transistors when they are separate from and inde-
pendent of the gates. Fig. 4 gives characteristics when tey
=20ms. When used for values other than 20ms determine
the safe operating range using the method given below.
Calculate Pc using Formula (2). (P being the total of col-
lector dissipation of all “ON” transistors)

(NOTE: The values of I, and Ieen Will
vary somewhat depending on the load
connected to gate outputs.)
After using Formula (2) to calculate P, enter it into the fol-
lowing Formula(3)to find.the safe operating range.
PC=VCE° lg rereeeermerr et (3)
However, the absolute maximum rating of Voe < 30V and I

Voo = 600mA must be observed.
= — - N * laapy) csvrrererrerssenes 2
Po=Pd—MiN (M~ looL + N * lecn) @) Note that Figs 3 and 4 express power dissipation per pack-
Where Pg : Permissible power dissipation read from age. Therefore, one transistor may consume all the power
Fig. 1 and Fig. 2. . indicated in Fig. 3 and Fig. 4.if the other transistor and the
lcc.  : Supply current when gate output state is gates are not used. :
“LW".
lcch  : Supply current when gate output state is
“High”.
Fig.3 SAFE OPERATING RANGE OF Fig.4 SAFE OPERATING RANGE OF
OUTPUT TRANSISTOR OUTPUT TRANSISTOR
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