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MC3459

Specifications and Applications
Information

QUAD NMOS MEMORY ADDRESS DRIVER

The MC3459 is designed for high-speed driving of the highly
capacitive Address select inputs for NMOS Memories. It is also useful
in numerous applications requiring a high-current MTTL NAND
gate. Itis pin-compatible with the popular MC7400 Quad NAND gate.

® Fast Propagation Delay Time —
20 ns Typical with 360 pF Load
® QOutput Voltages Compatible with NMOS Memories
® Inputs Compatibte in MTTL and MDTL Logic Families
® Qutput Loading Factor — 50

QUAD NMOS ADDRESS
LINE DRIVER

SILICON MONOLITHIC
INTEGRATED CIRCUIT

REPRESENTATIVE CIRCUIT SCHEMATIC
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MC3459

MAXIMUM RATINGS (T a = 25%°C unless otherwise noted.)

Rating Symbol Value Unit
Power Supply Voltage Vee 85 Vdc
Input Voltage \7 5.5 Vde
Power Dissipation (Package Limitation
Ceramic Package @ T 5 = 25°C Pp 1000 mw
Derate above Tp = 25°C 1/Rg A 66 mw/°C
Plastic Package @ T p = 25°C Pp 830 mw
Derate above Tp = 25°C 1/Rgya 66 mw/°C
Ceramic Package @ T = 25°C Pp 3.0 Watts
Derate above T = 25°C 1/Rgsc 20 mw/oc
Plastic Package @ T¢ = 25°C 0} 1.8 Watts
Derate above T = 26°C 1/Rgyc 14 mw/°C
Operating Ambient Temperature Range TA 0to 70 o¢
Junction Temperature Ty oc
Ceramic Package 176
Plastic Package 150
Storage Temperature Range Tstg -65 to +150 oc

ELECTRICAL CHARACTERISTICS (Uniess otherwise noted, 4.76 V < Ve < 5.25V and 0 < Tp < 70°C)

Characteristic Symbol Min Typ(1) Max Unit
Input Voltage — High Logic State ViH 20 - - v
Input Voitage — Low Logic State ViL - - 0.8 \
Input Current — High Logic State
(Vee =525V, Vig=24V) ltH1 - — 80 uA
(Ve =525V, Vig=55V) K2 - - 20 mA
Input Current — Low Logic State T - - -3.6 mA
(Vee =525V, VL =04 V)
Input Clamp Voltage Vie - - -1.5 v
{hg = -12mA),
Output Voltage — High Logic State v
(VEE=4.75V, V| = 0.8V, lgy = -640 uA) VoH1 3.2 - -
(Vee =475V, VL = 0.8V, g = -2.0mA) VOH2 24 - -
Output Clamp Voltage Voc - 5.8 6.75 Y
(Ve =825V, Vi =0V, Igc = 5.0mA)
Output Voltage — Low Logic State \
(Vee =475V, Vg =20V, gL = 640 uA) Vou1 — - 0.3
(Voo =475V, V=20V, Ig_ = 80 mA} VoL2 - - 0.7
Power Supply Current — Outputs High Logic State lccH - 12 18 mA
(Vec=5.25V, V|L=0V)
Power Supply Current — Outputs Low Logic State lecL - 85 122 mA
{Vee =525V, V|y=5.0V)
SWITCHING CHARACTERISTICS (Unless otherwise noted, Vee =50V, Ta = 25°C, C( = 360 pF)
Characteristic Symbol Min Typ Max Unit
Propagation Delay Time — High to Low Logic State TPHL - 21 32 ns
Propagation Delay Time — Low to High Logic State PPLH - 16 26 ns

(1) Typical values measured at T4 = 25°C, Voo = 5.0 V.
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MC3459

FIGURE 1 — TEST CIRCUIT AND WAVEFORMS FOR PROPAGATION DELAY TIMES
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TYPICAL PREFORMANCE CURVES

FIGURE 2 — POWER CONSUMPTION versus
OPERATING FREQUENCY
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FIGURE 4 — OUTPUT VOLTAGE — HIGH LOGIC STATE
versus OUTPUT CURRENT
{Expanded Scale)
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FIGURE 3 — OUTPUT VOLTAGE - HIGH LOGIC STATE

versus OUTPUT CURRENT
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FIGURE 5 — OUTPUT VOLTAGE — LOW LOGIC STATE
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MC3459

APPLICATIONS SUGGESTIONS

A majority of the new N-Channel MOS memories have
TTL logic compatible inputs that exhibit extremely low
input current and capacitance (typically 5 pF to 10 pF).
However, in a typical memory system (Figure 6) where
some of the inputs such as Address lines have to be
common, the total parallel input capacitance can be over
300 pF. Standard TTL logic gates have insufficient current
drive capability to rapidly switch a high capacitive load; a
high speed buffer, such as the MC3459, is required.

A considerable amount of noise can be generated during
switching due to the high speed and high current drive
capability of the MC3459. The high capacitive discharge
current during the high to low transition, plus current
spikes can resuit in a considerable amount of noise being
generated on the ground lead. Current spikes are due to
both the upper and lower output drive transistors being
on for a short period of time during switching. This causes
a very low impedance path between V(¢ and ground.

In order to minimize the effects of these currents, the
following layout rules should be followed:

1. The V¢ supply pin of each package shoulid be by-

passed with a low inductance 0.01 uF capacitor. The
0.01 uF capacitor wilt sustain the high surge currents
required during switching.

2. There is a large amount of current out of the ground

node during switching — the noise seen at this node

FIGURE 6 —

will be proportional to the ground impedance. The
impedance of the ground bus can be reduced by in-
creasing its width. At least a 50 mil ground width is
recommended.

Some of the NMOS memories with TTL logic com-
patible inputs do not actually meet the TTL iogic level
requirements in the input high state voltage (Vip}. There
are N-Channel MOS memories with a Vjq minimum
ranging from 2.4 V to 4.0 V. The MC3459 can directly
interface with those N-Channel memories having a V|H
minimum of 3.0 V. The higher driver output levels can be
accomplished by adding a pull-up resistor to Vece or by
increasing the Vge voltage. There are some N-Channel
MOS memories, such as the MCM7001, that have a supply
requirement of 7.5 V. The high maximum supply voltage
rating of the MC3459 can accommodate a 7.5 V V¢
supply without affectingits input TTL logic compatibility.
Figure 4 gives the typical VQi versus IQH characteristics
for both Voo = 5.0 V and Ve = 7.5 V. An expanded
output characteristic curve of Figure 4 is illustrated in
Figure 5.

The MC3459 can be used in a variety of applications
including, high fan-out buffer (drives 50 standard TTL
loads) and low impedance transmission fine driver.

TYPICAL APPLICATION

16 K X N Memory System Employing

MCM6606 4K RAMS
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