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DS75362 Dual TTL-to-MOS Driver

General Description

The DS75362 is a dual monolithic integrated TTL-to-
MOS driver and interface circuit that accepts standard
TTL input signals and provides high-current and high-
voltage output levels suitable for driving MOS circuits.
It is used to drive address, control, and timing inputs
for several types of MOS RAMs including the 1103.

The DS75362 operates from the TTL 5V supply and the
MOS Vgg and Vgg supplies in many applications. This
device has been optimized for operation with Vceo
supply voltage from 16V to 20V, and with nominal
Vees supply voltage from 3V to 4V higher than Vees.
However, it is designed so as to be usable over a much
wider range of Vcca and Veea. In some applications the
Vcea power supply can be eliminated by connecting the
Vees pin to the Veea pin.

Features

Dual positive-logic NAND TTL-to-MOS driver

® Versatile interface circuit for use between TTL and
high-current, high-voltage systems

® Capable of driving high-capacitance loads

® Compatible with many popular MOS RAMs

® Ve supply voltage variable over wide range to 24V
maximum

8 Vg supply voltage pin available

® Vces pin can be connected to Veep pin in some
applications

® TTL compatible diode-clamped inputs

® Operates from standard bipolar and MOS supply
voltages
High-speed switching

® Transient overdrive minimizes power dissipation
Low standby power dissipation

Schematic and Connection Diagrams
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Order Number DS75362J-8 or DS75362N
See NS Package JOSA or NOBA
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Absolute Maximum Ratings (Note 1) Operating Conditions n
MmN mMax  units | N
Supply Voltage Range of Vet —0.5V to 7V Supply Voltage (Veet) 4.76 6.25 \ o
Supply Voltage Range of Voo -0.5V to 25V Supply Voltage (Vo) 4.75 24 \ @
Supply Voltage Range of Vcc3a —0.5V to 30V Supply Voitage (Voea) Vee2 28 \ %
Input Voltage 55v Voltage Difference Between o 10 v
Inter-Input Voltage {Note 4) 5.5V Su, Ig Voltages: V v
Storage Temperature Range —65°C to +150°C pRly ges: Veea—Veez
Maximum Power Dissipation* at 25°C Operating Ambient Temperature o 70 °c
Molded Package 1022 mw Range {Ta)
Lead Temperature (Soldering, 10 seconds) 300°C
*Derate molded package 8.2 mW/°C above 25°C.
Electrical Characteristics (Notes 2 and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin High-Level Input Voltage 2 Vv
Vi Low-Level tnput Voltage 0.8 \"
v, Input Clamp Voltage I, =—=12mA —-1.5 \
Vou High-Level Output Voltage Vees = Vecot3V, V) = 0.8V, oy = —1004A  |Veep—0.3 | Ve —0.1 \
Vees = Ve +3V, V. = 0.8V, gy = =10 mA  |Veeo—1.2 | Ve —0.9 \
Vees = Veez: Vie = 0.8V, lgy = —50uA Veez—1 Veea—0.7 \
Veea = Veca: ViL = 0.8V, Igy = =10 mA Veez—2.3 [Veez—1.8 \
Vou Low-Level Qutput Voltage Viy =2V, lg = 10 mA 0.15 0.3 \%
Veea = 15V to 28V, V), = 2V, Ig =40 mA 0.25 0.5 \
Vo QOutput Clamp Voltage V=0V, Igy =20 mA Veca+1.6 \
Iy Input Current at Maximum V, = 5.5V 3 mA
Input Voltage
I High-Leve! Input Current V, =24V 40 MA
I Low-Level Input Current V, =0.4V -1 —-1.6 mA
lecimy Supply Current from Ve,
' . 2
All Outputs High 4 mA
lceaiH) Supply Current from V¢ca, Veer = 5.25V, Veea = 24V, — +0.25 mA
All Outputs High Veea = 28V, All Inputs at OV, No Load - —-1.6 mA
lecamy Supply Current from Veca,
All Qutputs High 1 18 mA
lecww) Supply Current from Veeq,
A
All Qutputs Low 15 235 m
lecatw Supply Current from Vcca, Vcer =6.25V, Veez = 24V, 1.5 mA
All Outputs Low Veea = 28V, Alt Inputs at 5V, No Load :
leeawy Supply Current from Veea,
8 12,56 A
Ail Outputs Low m
lecat) Supply Current from Veea, 0.25 mA
. All Qutputs High Vet = 5.25V, Veea = 24V,
Iecaw Supply Current from Veca, Veea = 24V, All Inputs at 0V, No Load 0s mA
All Outputs High :
lecais) Supply Current from Vcea, 0.25 mA
Stand-by Condition Veer =0V, Veea = 24V,
lecaisy  Supply Current from Vecs, Veea = 24V, All Inputs at 5V, No Load 05 mA
Stand-by Condition -
Note 1: ‘““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Operating
Temperature Range'’ they are not meant to imply that the devices should be operated at these limits. The table of ““Electrical Characteristics™
provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the 0°C to +70°C range for the DS75362. All typical values are for Tp =25°C
and Vggy = 5V and V2 = 20V and Vg = 24V,
Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise Aoted. Al
values shown as max or min on absolute value basis.
Note 4: This rating applies between any two inputs of any one of the gates.
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Switching Characteristics

(Veer =5V, Veea = 20V, Vegg = 24V, T, = 25°C)
2 CC:

DS75362

PARAMETER CONDITIONS MIN TYP MAX UNITS
toLH Delay Time, Low-to-High Level Output 1 20 ns
toHL Delay Time, High-to-Low Level Qutput 10 18 ns
trun  Transition Time, Low-to-High Level Qutput gll;::z;;%p': 20 33 ns
type  Transition Time, High-to-Low Level Output (Figure 1) 20 33 ns
teLn Propagation Delay Time, Low-to-High Level Output 10 31 48 ns
tPHL Propagation Delay Time, High-to-Low Level Output 10 30 46 ns
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|
i
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AC Test Circuit and Switching Time Waveforms

ouTPUT

Vou

Note 1: The pulse generator has the foitowing characteristics: PRR = 1 MHz, Zoyy ~ 5052,
Note 2: €, includes probe and jig capacitance.
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FIGURE 1. Switching Times, Each Driver

Typical Performance Characteristics

High-Level Output Voltage vs
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Typical Performance Characteristics (continued) 2]
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24 500 a0
w0 [T/ o [ | ]
20 ~ s aw C,=200pF/ Wi - 2009F
s z [ 4 cE
S . z 30 o = 100pF2 =3 5
) S o0 b—rt i d a3
= 3 Cy =50 pF Z2HTH ag L
o 12 & 250 1L =22 20 €, =50 pF
S 2 o Loan 2z
5 g [Vee=sv S 200 T M s2 Veer =5V
= Veez = 20V T 150 [Voci -5V £3 Veez = 20V
=] Veea = 28V 2 100 eV 2k Vees = 24V
q [T, -25°C Vees =24V | Lg Roe 24
:) onD 50 | INPUT: 3V SOUARE WAVE (50% DUTY cYCLE) [ S s o = 2402
No Lo o Lame LTI 111 (FIGURE 1
0 05 1 15 2 28 Gt 0z 04 671 2 4 710 0 10 20 30 40 50 60 70 80
INPUT VOLTAGE (V) FREQUENCY (MHz) AMBIENT TEMPERATURE (°C)
Propagation Delay Time, Propagation Delay Time, Propagation Delay Time,
High-to-Low Level Qutput vs Low-to-High Level Output vs High-to-Low Level Output vs
Ambient Temperature V2 Supply Voltage V2 Supply Voltage
a0 i [ l a0 a0
JE ¥ ©, =200 pF 2w . 2 ®
= = P @ E
22w £z L <200 pF EE w T, - 200 pF
=5 [ >5 >5 P~
o » - <5 25 = <5 2%
gz o gz 2z P ———
=z » C, = 50 pF :E 20 — §§ 20 . " < 100 pF —
£z ) £z ! 2s - [
<5 15 Veer =5V 1 3] 15 Veey = 5V =S 15 Veer = 6V
22 Veez = 20V <z Veea = Veez +4AV 22 Veea = Veez + 4V
g2 0 Vecs = 28V ] ge v Rp = 260 gz v Ro - 209
£5 5 Rp =24 | £E 5 Ta=25°C 1 =2 5 Ta=25°C g
* (FIGURE 1) = (FIGURE 1) (FIGURE 1)
(] 10 20 30 40 50 60 70 80 0 4 8 12 16 20 2 [] 4 8§ 12 16 20 2
AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
Propagation Delay Time, Propagation Delay Time,
Low-to-High Level Qutput vs High-to-Low Level OQutput vs
Load Capacitance Load Capacitance
650 60
VCC! =5V — VEC‘ : 5v
z g0 | Veez =20V : 2 o | Vecm20v
£5 Veea = 24V £5 Vocs = 24V
= Ta=25C P EE Ta=25C o gs
s » 1F|Gun£1)‘[_""=z'“z g z2 w0 (FIGURE 1) o =24 >
p i
S8 5| |Ro=t00 7 — a8 | lro=100 _—
=20 > 2 W -
o= 1" Rp =0 == Rp=0
== — ZE
32 25 2
== Lo
a o &=
Sk 2=
£ 0 £5 10
o -
- =
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
LOAD CAPACITANCE (pFf) LOAD CAPACITANCE (pF)

6-81

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



DS75362
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Typical Application

The fast switching speeds of this device may produce
undesirable output transient overshoot because of load
or wiring inductance. A small series damping resistor
may be used to reduce or eliminate this output transient
overshoot. The optimum value of the damping resistor
depends on the specific load characteristics and switching
speed. A typical value would be between 102 and 302
{Figure 2).
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Note: Rp = 1012 t0 302 (Optionat).

FIGURE 2. Use of Damping Resistor to Reduce or
Eliminate Output Transient Overshoot In Certain
DS75362 Applications.

Thermal Information

POWER DISSIPATION PRECAUTIONS

Significant power may be dissipated in the DS75362
driver when charging and discharging high-capacitance
loads over a wide voltage range at high frequencies.
The total dissipation curve shows the power dissipated in
a typical DS75362 as a function of load capacitance and
frequency. Average power dissipation by this driver
can be broken into three components:

Priav) = Poctav) * Peiavy + Psiav)

where Ppcay) is the steady-state power dissipation with
the output high or low, Pg(ay) is the power level during
charging or discharging of the load capacitance, and
Ps(av) is the power dissipation during switching between
the low and high levels. None of these include energy
transferred to the load and all are averaged over a full
cycle.

The power components per driver channel are:

PLt Pty
Pociav) = T

Peavy ®C V2 f

_ PLHILHPHLEHL
Pstavi =——F———

where the times are as defined in Figure 3.

ty— | — ten

'
FIGURE 3. Output Voltage Waveform

PL, PH. PL1., and py are the respective instantaneous
levels of power dissipation and C is load capacitance.

The DS75362 is so designed that Pg is a negligible por-
tion of P; in most applications. Except at very high
frequencies, t_ + tyy >> t_y + ty_ so that Pg can be
neglected. The total dissipation curve for no load
demonstrates this point. The power dissipation contri-
butions from two channels are then added together
to obtain total device power.

The following exampile itlustrates this power calculation
technique. Assume two channels are operating identi-
cally with C = 100 pF, f = 2 MHz, V¢gq = 5V, Veeo =
20V, Vcez = 24V and duty cycle = 60% outputs high
{t4/T = 0.6). Also, assume Vo = 20V, Vo = 0.1V,
Ps is negligible, and that the current from Veez is
negligible when the output is low.

On a per-channel basis using data sheet values:

Pociav) = [{5\/ (4 TA) + (20V) (‘%”’—A)«» (24v)

2.2 mA 31 mA
(T)] ‘(0.6) + [(BV) (—4—>

(20V) (0 ’"A) +(24V) (E;"—Aﬂ (0.4)

4

Pociav) = 58 mW per channel

Pciavy = (100 pF) (19.9V)? (2 MHz)

Pciav) = 79 mW per channel.

For the total device dissipation of the two channels

Priav) = 2 (58 +79)

Pr(av) & 274 mW typical for total package.
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