LINEAR LSI PRODUCTS

ADDRESSABLE PERIPHERAL DRIVERS

DESCRIPTION

The NE590/591 addressable peripheral
drivers are high current latched drivers,
similar in function to the 9334 address de-
coder. The device has 8 Darlington power
outputs, each capable of 250mA load cur-
rent. The outputs are turned on or off by
respectively loading a logic high or logic
low into the device data input. The required
output is defined by a 3-bit address. The
device must be enabled by a CE input line.
A common clear input, CLR, turns all out-
puts off when a logic low is applied.

The NE590 has 8 open collector Darlington
outputs which sink current to ground. The
device is packaged in a 16-pin molded or
cerdip package.

The NE591 has 8 open emitter Darlington
outputs which source current to an external
load from acommon collector line, Vs. This
Vs line need not necessarily be the same as
the 5 volt Vcc supply. The device is pack-
aged in an 18-pin molded or cerdip pack-
age.

PIN DESIGNATION

590 591
PIN NO. PIN NO. SYMBOL
1-3 2-4 Ao-Az
4-7, 5-8, Qo-Q7
9-12 11-14
13 15 D
14 16 CE
15 17 CLR
- 1 Cs
10 Vs
4-166

FEATURES

* 8 high current outputs

PIN CONFIGURATION

* Low-loading bus compatible inputs F.N PACKAGE
» Power-on clear ensures safe operation HD vee
» NE590 will operate in addressable or

demultiplex mode *1.d TR
» Allows random (addressed) data entry MRI[T 1] CE
+ Easily expandable °0 EI i o
. is pi i i NE590

NE590 is pin compatible with 54/74L.S259 QT D o7
APPLICATIONS 2G m °6
« Relay driver @SB[T HD °5
« Indicator lamp driver eno [IT T] 04
« Triac trigger

TOP VIEW

« LED display digit driver
* Stepper motor driver ORDER NUMBERS

NES9ON F

F,N PACKAGE
es [T IE vce
A T7] CLR
ai (T Til cl
P (T Ti] d
00 [T NES91  TTj o7
°i CE IE °6
0, {y IE °5
Qi ([ IE o4
GND [IT IE vs
TOP VIEW

ORDER NUMBERS
NES91N.F

NAME & FUNCTION

A 3-bit binary address on these pins defines which of the 8 output latches is to
receive the data.

The 8 device outputs. The NE590 has open collector Darlington outputs. The
NE591 has open emitter follower outputs.

The data input. When the chip is enabled, this data bit is transferred to the defined
output such that:

“1" turns output switch “ON”

“0” turns output switch “OFF”

Thus in logic terms, the NE590 inverts data to the relevant output. The NE591
retains true data at the output.

The chip enable. When this input is low, the output latches will accept data. When
CE goes high, all outputs will retain their existing state, regardless of address or
data input conditions.

The clear input. When CLR goes low all output switches are turned “OFF”. On the
NE590, a high data input will override the clear function on the addressed latch. On
the NE591, CLR low will override any other condition.

The chip select input provides for an additional level of address decoding.

The Vs line provides the power to all 8 output devices. It is connected to the
collectors of all 8 output transistors. This pin may be connected to the Vcc or
another supply.
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LINEAR LSI PRODUCTS

ADDRESSABLE PERIPHERAL DRIVERS

TRUTH TABLE (NE590)

INPUTS
CLR CE D "o Al a2
L H X X X X
L L L L L L
L L H L L L
L L L H L L
L L H H L L
L L L H H H
L L H H H H
H H X X X X
H L L L L L
H L H L L L
H L L H L L
H L H H L L
H L L H H H
H L H H H H

X - Don't care condition

Qn 1 - Previous output state

L - Low voltage level/"ON" output state
H High voltage level/"OFF" output state

(NE591)
INPUTS

CLR CE CS D A0 A, A2
L X X X X X X
H H H X X X X
H H L X X X X
H L H X X X X
H L L L L L L
H L L H L L L
H L L L H L L
H L L H H L L
H L L L H H H
H L L H H H H

X - Don't care

Qn-1 = Previous output state

L = Low voltage level/"OFF" output state
H = High voltage level/“ON" output state

OUTPUTS MODE
Oo QL Og Og g4 °5 Qe °7
H H H H H H H H Clear
H H HH H H H H
L H HHHHHH
H H H H H H H H Demultiplex
H L H H H H H H
H K HH H H H H
H H H H H H H L
Qn-1 > Memory
H Qn-1- -»>
L Qn-1-
Qn-1 H Qn-l
Qn-1 L Qn1 Addressable
Qn- 1------ H Latch
Qn- 1 L
OUTPUTS MODE
Q0 Qi g2 g3 Q4 g5 q6 q7
L L L L L L L L Clear
q n_’l > Memory
Qn-1
L UN-1
HoQnd " Addressabl
Addressable
Qn-l L Qns Lo > Latch
Qn-l H Qn-l---meemememmmomoeemmee e >
Qn-1 » L
Qn-1 H
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LINEAR LSI PRODUCTS

ADDRESSABLE PERIPHERAL DRIVERS NE590/NE591

ABSOLUTE MAXIMUM RATINGS Ta = 25°C unless

otherwise specified.

PARAMETER RATING UNIT
Vce Supply voltage -0.5 to +7 \%
VIN Input voltage -0.5 to +15 \Y
VoUT Output voltage \Y
NE590 0to +7
NE591 0 to Vecc
Vs Source bus voltage \Y
NE591 only -0.5 to +7
Vs-Vcc Source/supply differential \%
voltage
NE591 only -5 to +2
lorn Output current mA
Each output 300
All outputs 1000
Pd Power dissipation{ 1 W
Temperature range °C
Ta Ambient 0to +70
Ti Junction 165
Tstg Storage -65 to +150
Tsold Lead soldering temperature 300 °C
ClOsec max)

DC ELECTRICAL CHARACTERISTICS Vcc = 4.75 to 5.25V, 0°C < Ta < 70°C unless otherwise specified.2;3

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage \Y,
VH High 20
VIL Low 0.8
Output voltage \%
VoL Low (NE590 only) lol = 250mA, Ta = 25°C 1.0 13
Over temperature 15
VOH High (NE591 only) loh = -250mA, Vcc = Vs = 5V 29
Input current liA
IH High Vin = VCC 0.1 10
1L Low V=0V
CE input -25 -60
All other inputs -15 -50
«oh Leakage current VOUT= 5.25V 10 250 aA
Supply current® Vs = Vce = 5V mA
IccL All outputs low
NES590 33 50
NE591 15 50
ICCH All outputs high
NES590 15 50
NE591 30 50

NOTCS

1 Derate power dissipation as indicated above threshold ambient temperature:
NES590N at 9.3 mW/°C above 85°C
NE590F at 7.5 mW/°C above 65°C
NE591N at 115 mW/°C above 100°C
NE591F at 10.7 mW/°C above 72°C
2 All typical values are at Vcc = 5V and Ta ~ 25°C.
3. For the NE591, Vs = Vcc in all tests.
4. Supply current for the NE591 is measured with no output load.
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LINEAR LSI PRODUCTS

ADDRESSABLE PERIPHERAL DRIVERS

SWITCHING CHARACTERISTICS Mcc = 5v, TA= 25°C

tpLH
tpHL
tpLH
tpHL
tpLH
tpHL
tpLH
tpHL
tpLH
tpHL

SWITCHING SET-UP REQUIREMENTS

ts(H)9
ts(L)9

ts(A)10

th(H)9
th(L)9

ts(CS)9
tpw(E)

NOTES

PARAMETER

Propagation delay time

Low to high5
High to low5
Low to high6
High to low6
Low to high7
High to low?
Low to high8
High to low8
Low to highs
High to low5

Chip enable pulse width5

TO

Output
Output
Output
Output

Output

Chip enable
Chip enable

Chip enable

Chip enable
Chip enable

Chip enable

FROM

CE
Data
Address
CLR

Cs

High data
Low data

Address

High data
Low data

Min

210
210

+ 20

-20
-20

Low chip select

5. See Turn-On and Turn-Off Delays, Enable to Output and Enable Pulse Width timing

diagram.

6. See Turn-On and Turn-Off Delays, Data to Output timing diagram.
'7. See Turn-On and Turn-Off Delays, Address to Output timing diagram.

8 See Turn-Off Delay, Clear to Output timing diagram

9. See Setup and Hold Time, Data to Fnable timing diagram.

10. See Setup Time, Address to Enable tuning diagram.

TURN-ON AND TURN-OFF DELAYS, ENABLE TO OUTPUT

AND ENABLE PULSE WIDTH

y

300

Q (NE590)

Q (NES91)

NES590

Typ

65
115

65

120
100
130

65

60
105

-5
60
60

140

Other Inputs: CE CS L.

Signetics

150
230

130
240

200
260

130

CLR H.

NE590/NE591
NE591
i UNIT
Min Typ Max
ns
50 80
70 120
45 70
65 100
45 80
75 140
45 140
40 80
70 120
50 15 ns
80 60 ns
+20 -20 ns
0 -60 ns
+10 -15 ns
80 50 ns
100 50 ns

PHL

A =Stable

TURN-ON AND TURN-OFF DELAYS, DATA TO OUTPUT
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LINEAR LSI PRODUCTS

ADDRESSABLE PERIPHERAL DRIVERS NE590/NE591
TURN-ON AND TURN-OFF DELAYS, ADDRESS TO OUTPUT TURN-OFF DELAY, CLEAR TO OUTPUT
* \ |
L _ |
e — v
A H k

"PHL *PLH
Q (NES90) \

Other Inputs: CE=1L, CLR=L D=H

SETUP AND HOLD TIME, DATA TO ENABLE

—m m

Other Inputs: CLR  H. A -Stable, CS L

INTERFACING THE 590/591 WITH A
MICROPROCESSOR SYSTEM

An, Ai. Ai>, and CS may be connected to the

address bus if permitted by system design.
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LINEAR LSI PRODUCTS

ADDRESSABLE PERIPHERAL DRIVERS NE590/NE594

TYPICAL APPLICATIONS (Contd)
NE590 DRIVING SIMPLE LOADS NE590 OPERATING IN DEMULTIPLEX MODE

3Q7
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