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General Description

The 24-pin medium PAL family contains four of the most
popuiar PAL architectures with speeds as fast as 4.5 ns
maximum propagation delay. Series -7, -5 and -4 devices
are manutactured using National Semiconductor's proprie-
tary ASPECT™ || TTL process with highly reliable “vertical-
fuse” programmable cells. Vertical fuses are implemented
using avalanche-induced migration (AIMT™) technology of-
fering very high programming yields and is an extension of
National's FAST® logic family. The 24-pin medium PAL fam-
fly provides high-speed user-programmable repiacements
for conventional SSI/MSI logic with significant chip-count
reduction.

for a wide variety of application-specific functions, including
random logic, custom decoders, state machines, etc. By
programming the programmable celis to configure AND/OR
gate connections, the system designer can implement cus-
tom logic as convenient sum-of-products Boolean functions.
System prototyping and design iterations can be performed
Quickly using these off-the-shelf products. A large variety of
programming units and software makes design develop-
ment and functional testing of PAL devices quick and easy.
The PAL logic array has a total of 20 complementary input
pairs and 8 outputs generated by a single programmabie
AND gate array with fixed OR-gate connections. Device out-
puts are either taken directly from the AND-OR functions
(combinatorial) or passd through D-type fiip-flops (regis-

Programmable Array Logic (PAL®)
24-Pin Medium PAL Series -7, -5, and -4
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tered). Registers allow the PAL device to implement se-
quential logic circuits. TRI-STATE® outputs facilitate busing
and provide bidirectional 1/0 capability. The medium PAL
family offers a variety of combinatorial and registered output
mixtures.

On power-up series -7, -5 and -4 devices reset all registers
10 simoiif tial circuit design and testing, direct regis-
ter preload is also provided to facilitate device testing. Secu-
rity fuses can be programmed to prevent direct copying of
proprietary logic patterns.

Features

& 4.5 ns maximum propagation delay (combinatorial
outputs)

& Pin compatible with existing PAL families

@ High programming yield and reliability of vertical-fuse
AIM technology

® Supported by industry standard programming equipment
and design development software

& Fully supported by National PLAN™ software

@ Power-up reset for registered outputs

@ Register preload facilitates device testing

® User programmable replacement for high speed TTL
Logic

&8 Security fuse prevents direct copying of logic pattems
8 High noise immunity DIP package

28-Lead PLCC Connection
Conversion Diagram

TUL/11143-1

AT, ASPECT™ k and PLAN gre of

FAST®, PAL® and TRI.STATE® ore regisiered trademerks of Netional Semiconductor Corporstion.
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Absolute Maximum Ratings (ot 1)
H Mititary/Aerospace -specified devices are required, Storage Temperature —65°Cto +150°C
please contact the National Semiconductor Sales Ambient Temperature with
Office/Distributors for availabllity and specifications. Power Applied ~65°C to +125°C
Supply Voltage (Vcc) (Note 2) —0.5Vto +7.0v Junction Temperature ~65°Cto +150°C
Ofi-State Output Voltage (Note 2) —1.5Vto +5.5V Czap = 100 pF
Input Current (Note 2) —30mAto +5.0mA Rzap = 15000
Output Current (Io, ) 4100 mA Test Method: Human Body Model
Test Specification: NSC SOP-5-028
Recommended Operating Conditions
Symbol Parameter -7 Commercial -7 Military
Min Nom Max Min Nom Max
Ve Supply Voltage 475 5 5.25 4.5 5 5.5 v
Ta Operating Free-Air Temperature 0 25 75 -55 125 °C
tw Clock Pulse Width Low 4 5 ns
High 4 5 ns
tsu Setup Time from tnput
or Feedback to Clock 6.5 7 ns
ty Hold Time of Input after Clock o 0 ns
folk Clock Frequency With Feedback 77 74 MHz
(Note 4) Without Feedback 125 100 | MHz
Vz Register Preload Control Voltage 9.5 9.75 10.0 9.5 9.75 10.0 v
Electrical Characteristics over Recommended Operating Conditions (Note 5)
Symbol Parameter Test Conditions Min Typ Max Units
viL Low Level Input Voltage (Note 6) 0.8 \'
ViH High Level Input Voltage (Note 6) 2 \
Vic Input Clamp Voltage Vee = Min, | = —18mA -1.2 v
" Low Level input Current (Note 7) Vee = Max, V| = 0.4V -250 HA
‘ hH High Level Input Current (Note 7) Vec = Max, V| = 2.4V 25 uA
Iy Maximm Input Current Vee = Max, V| = 5.5V 100 nA
Vor Low Level Output Voltage Vee = Min, g = 24 mA 0.5 \
VoH High Level Output Voltage Ve = Min, lpy = —3.2mA 24 v
lozL Low Level Off-State Output Ve = Max, Vg = 0.4V -50
Current (Note 7) rA
lozH High Level Off State Output Voo = Max, Vg = 2.4V 50
Current (Note 7) pA
los Output Short-Circuit Comm Vee = 5.0V, Vp = 0.5V -50 -130 mA
Current (Note 8) Mil Ve = 5.5V, Vg = 0.5V -50 —200
icc Supply Current Vce = Max, Outputs Open 125 210 mA
Ci Input Capacitance Vee = 5.0V, vV, = 2.0V pF
| Co Output Capacitance Vee = 5.0V, Vg = 2.0V pF
! Cio i/0 Capacitance Vec = 5.0V, Vo = 2.0V pF
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Electrical Characteristics over Recommended Operating Conditions (Continued)

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. Proper operation is not guarantesd outside the
Note 2: Some device pins may be raised above these limits during programming and preload operations according o the applicable specification.

Note 3: Vo must not exceed Vo + 1V.

Note & oy ¢ with feedback is derived as (lcix + tsu) — 1. fouk Without feedback is derived as (24,) — 1.

Note §: All typical values are for Voo = 5.0V and Ty = 25°C.

Note 6: These are absolute voitages with respect 10 the ground pin on the device and include all overshoots due 10 system and/or tesier noise. Do not attempt %
fest these values without suitable equipment.

Note 7: Leakage current for bidirectional i/0 pins is the worst case between Iy_and lgz or between iy and lozw

Note 8: To avoid invaiid readings in other parameter tests it is preferable 10 conduct the log test last To minimze internal heating, only one output should be
shorted at a time with a maximum duration of 1.0 sec. each. Prolonged shorting of & high output may rarse the chip temperatre above normal and permanent
damage may resulL

Switching Characteristics over Recommended Operating Conditions

Symbol Parameter Test Conditions -7 Commercial -7 Military Units
Min | Typ | Max | Min | Typ | Max
tep Input or Feedback to - Cr = 50 pF, | 4 Output Switching (DIP) 7 ns
Combinatorial Output S1 Closed 8 Output Switching (DIP) 7 75 ns
PLCC 7 ns
tak Clock Input to Registered, C_ = 50 pF, S1 Closed A
Output or Feedback 3 6.5 65 ns
tezxg | G Pin to Registered C_ = 50 pF, Active High: S1 Open, 7 75 | ns
Output Enabled Active Low: S1 Closed i
texzg | G Pin to Registered CL = 5 pF, From Voi: S1 Open, 7 75 | ns
Output Disabled From Vor: St Closed i
tezx) Input to Combinatorial Output | C| = 50 pF, Active High: S1, Open, 7 75 ns
Enabled via Product Term Active Low: S1 Closed ’
tpxzi Input to Combinatoriat Output | C_ = 5 pF, From Vou: S1 Open, 7 75 ns
Disabled via Product Term From Voi: S1 Closed )
taeser | Power-Up to Registered
Output Low 1000 1000 ns
Test Load
5V e~ O
St
<
:: R1
OUTPUT i
aQ IE R2
11
TUL/11$43-3
wiL COMM
R1 = 3900 R1 = 2000
R2 = 7500 R2 = 3900
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Schematic of Inputs and Outputs

EQUIVALENT WNPUT TYPICAL OUTPUT

12k0 NOM. 400 NOM.

p—=C0 OUTPUT

TU/L/11143-4
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Absolute Maximum Ratings (vote 1)
it Military/Aerospace specified devices are required, Storage Temperature —65°Cto +150°C
please contact the National Semiconductor Sales Ambient Temperature with
Office/Distributors for avaliability and specifications. Power Appiied —65°Cto +125°C
Supply Voitage (Vo) (Note 2) —0.5Vto +7.0V Junction Temperature —65°Cto +150°C
input Voltage (Note 2) —15Vio +7.0V ESD Tolerance (Note 3)
Off-State Output Voltage (Note 2) —1.5Vto +5.5V Czap = 100 pF
input Current (Note 2) —-30mAto +5.0mA Rzap = 15000
Output Current (Ig) +100 mA Test Method: Human Body Model
Test Specification: NSC SOP-5-028
Recommended Operating Conditions
Symbol Parameter -5 Commercial ~4 Commercial Units
Min Nom Max Min Nom Max
Veo Supply Voltage 475 5 525 4.75 5 5.25 v
Ta Operating Free-Air Temperature 0 25 75 0 25 75 °C
tw Clock Pulse Width Low 4 4 ns
High 4 4 ns
tsu Setup Time from Input 4 4 ns
or Feedback to Clock
ty Hold Time of Input after Clock (v} 0 ns
" fowk Clock Frequency With Feedback m 118 MHz
(Note 4) Without Feedback 125 125 [ MHz
Vz Register Preload Control Voitage 9.5 9.75 100 9.5 9.75 10.0 v
Electrical Characteristics over Recommended Operating Conditions (Note 5)
Symbol Parameter Test Conditions Min Typ Max Units
ViL Low Level Input Voitage (Note 6) 0.8 \'
ViH High Level Input Voltage (Note 6) 2 v
Vic Input Clamp Voltage Ve = Min, I = —18mA -1.2 v
W Low Level Input Current (Note 7) Vo = Max, V| = 0.4V —250 pA
h High Level Input Current (Note 7) Voo = Max, V= 2.4V 25 pA
h Maximum input Current Vce = Max, V) = 5.5V 100 HA
VoL Low Leve! Output Voltage Vee = Min, lo = 24 mA 05 \
VoH High Level Output Voltage Vee = Min, lpy = —3.2mA 24 v
lozL Low Leve! Off-State Output Vee = Max, Vp = 0.4V -50
Current (Note 7) nA
tozu High Level Off State Output Vee = Max, Vg = 2.4V 50
Current (Note 7) KA
los Output Short-Circuit Vee = 5.0V, Vg = 0.5V _ _
Current (Note 8) S0 130 mA
lcc Supply Current Ve = Max, Outputs Open 125 210 mA
§ (o Input Capacitance Voo = 5.0V, V| = 2.0V pF
| Co Output Capacitance Ve = 5.0V, Vg = 2.0V pF
i Cio /0 Capacitance Vee = 5.0V, Vo = 2.0V pF
|
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Electrical CharacteristiCs over Recommended Operating Conditions (Continued)
muMwwmmmwmnmmummmmhwmmu

specified recommended operating conditions.

Nole 2= Some device pins may be raised above these limits during programming and preload operations according 10 the applicable speciication.

Note 3: Vo must not exceed Vo + 1V.

Note 4 (o with feedback is derived as (ic x + su) ~ . oy without fesdback is derived as (2 ty) .
Mote & Al typical veluss are for Vo = 50V end T, = 25°C.
Note &: Thees are absciute voitages with respect to the ground pin on the device and inciude all overshoots due 10 system and/or tester noise. Do not attempt to

o8t thess values without suitable equipment.

Note 7: Leakage current for bidirectiona! 1/0 pins is the worst case between iy and gz, or between iy and loz.

Note &: To avoid invaiid readings in other parameter tests it is preferabie 1o conduct the log test last. To minimize internal hesting. only one output should be
shorted at a ime with a maximum duration of 1.0 sec. each. Prolonged shorting of a high output may raise the chip tempersture above normal and permanent

damage may result.

Switching Characteristics over Recommended Operating Conditions

Symbol Parameter Test Conditions -5 Ce n brels Units
Min | Typ | Max | Min | Typ | Max
tep input or Feedback to CL = 50 pF, | 4 Output Switching (DIP) 5 ns
PLCC 5 4.5 ns
towx Clock Input to Registered CL = 50 pF, S1 Closed 5 45 ns
Output or Feedback i
tezxg | G Pin to Registered CL = 50 pF, Active High: S1 Open, 5 s | ns
Output Enabled Active Low: S1 Closed -
toxzg | G Pinto Registered CL = 5 pF, From Vo St Open, 5 .5 ns
Output Disabled From Vor: S1 Closed )
tezxi input to Combinatorial Output | C; = 50 pF, Active High: S1, Open, 5 45 ns
Enabled via Product Term Active Low: S1 Closed )
texzn Input to Combinatorial Output | C = 5 pF, From Vou4: S1 Open, 5 45 ns
Disabled via Product Term From Vo : S1 Closed )
treser | Power-Up to Registered
0 Low 1000 1000 | ns
Test Load Schematic of inputs and Outputs
EQUIVALENT INPUT TYPICAL OUTPUT
"—o o o o e
:» R b .
> < 1240 Now. 3 400 Now.
<4 - 1)
OUTPUT j_ ‘ {
‘D
R2
‘T 1 o
- TUI-.-/"MS-S
R1 = 2000
R2 = 2000 p—0 OUTPUT
. 4 1%
F ¥ b
— —y
TUU11143-8
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Test Waveforms

Set-Up and Hold
3V
cLOCK ¥v,
ov
4 tser-up twoLp
DATA v 3v
TL/L/11143-7
Propagation Delay
NPUT (2" :
oy tont v
N=PHASE v TV o
ot ou |-
OUT OF PHASE /
OUTPUT Vi VD! o
(S1 CLOSED) Voo
TU/L/11143-8
Notes:
Vy = 15V
Cy inciudes probe and jig capacitance.

Pulse Width
WIGH=-LEVEL v
PULSE INPUT v v
w
LOW~LEVEL v
PULSE INPUT v ov
TUU/11143-9
Enable and Disable
ENABLING INPUT :xvy ENABLE Vt%MLE w
MORMALLY WGH Vi, ] "L'-'m' "’“""‘ b
(s1oeen) 2 Y N—-
NORMALLY LOW 7 "":‘ """)h
OUTPUT T
(s1 aosen) You N T osv

in the exampies above, the phase relationships between inputs and outputs have been chosen arbitrarlly.

Switching Waveforms

L

weurs XOOOK__vauo weur_ XOO0000KVAD weru XOOO0OKK AL s X000 X
- ==
A

tox L boxe

—1 hor

REGISTERED X
ANY INPUT
PROGRAMMED *vu psase X Ao euste X
FOR TRI=STATE CONTROL o v L_"m
et YRR T
TL/L/11143-11
Power-Up Set/Reset Waveform
vov —'ecser
O
REGISTERED OUTPUTS w
(6 LOVI)V INTERNAL REGISTERS RESET TO LOGKC 0
oL
oo A 1///// 1/ 1111/
Vo
TL/UL/11143-12

*The clock input should not be switched from low o high untd after time teeseT OF tgeT.
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Functional Description

All of the 24-pin medium PAL logic arrays consist of 20 com-
plementary input fines and 64 product-term lines with a pro-
grammabie cell at each intersection (2560 cells). The prod-
uct terms are organized into eight groups of eight each.
Seven or eight of the product terms in each group connect
into an OR-gate to produce the sum-of-products logic func-
tion, depending on whether the output is combinatorial or
registered.

In the Nationa! Series -7, -5 and -4 vertical fuse (AIM) PAL
devices, a programmed vertical fuse cell establishes a con-
nection between an input line and a product term. A product
term is satisified (logically true) while all of the input lines
connected to it (via unprogrammed fuses for the fuse-link
devices, or by programming the corresponding cells for the
vertical fuse devices) are in the high logic state. Therefore, if
both the true and complement of at least one array input is
connected to a product fine, that product term is always
held in the low logic state (which is the state of all product
terms in an unprogrammed fuse-link device). Conversely, if
all input lines are disconnected from a product line, the
product term and the resulting logic function would be held
in the high state (which is the state of all product terms in an
unprogrammed National -7, -5 and -4 PAL device). For more
information on vertical fuse technology, consult our applica-
tion note #584.

The medium PAL family consists of four device types with
ditfering mixtures of combinatorial and registered outputs.
The 20L8, 20R4, 20R6 and 20R8 architectures have 0, 4, 6
and 8 registered outputs respectively, with the balance of
the 8 outputs combinatorial. All outputs are active-low and
have TRI-STATE capability.

Each combinatorial output have a seven product-term logic
function, with the eighth product term being used for TRI-
STATE control. A combinatorial output is enabled while the
TRI-STATE product term is satisfied (true). Combinatorial
outputs also have feedback paths from the device pins into
the logic array (except for two outputs on the 20L8). This
allows a pin to perform bidirectional I/0 or, if the associated
TRI-STATE control product term were programmed to re-
main unsatisified (always faise), the output driver would re-

main disabled and the pin could be used as an additional

dedicated input.

Registered outputs each have an eight product-term logic
function feeding into a D-type flip-flop. All registers are trig-
gered by the high-going edge of the clock input pin. All reg-
istered outputs are controlled by a common output enable
(G) pin (enabled while low). The output of each register is
also fed back into the logic array via an intemal path. This
provides for sequential logic circuits (state machines, count-
ers, etc.) which can be sequenced even while the outputs
are disabled.

Series -7, -5 and -4 medium PAL devices reset all registers
to a low state upon power-up (active-low outputs assume
high logic levels if enabled). This may simplify sequential
circuit design and test. To ensure successtul power-up re-
set, Voo must rise monotonically until the specified operat-
ing voltage is attained. During power-up, the clock input
shouid assume a valid, stable logic state as early as possi-
ble to avoid interfering with the set or reset operation. The
clock input should also remain stable until after the power-
up reset operation is completed to allow the registers 10
capture the proper next state on the first high-going clock
transition.

During power-up, all outputs are held in the high-impedance
state until DC power supply conditions are met (Vcc approx-
imately 3.0V), after which they may be enabled by the TRI-
STATE control product terms (combinatorial outputs) or the
G pin (registered outputs). Whenever Voc goes below 3V
(at 25°C), the outputs are disabled as shown in Figure 71
below.

in an unprogrammed National Series -7, -5 and -4 PAL de-
vices, no amay inputs are connected to any product-term
lines. Therefore, all combinatorial outputs would be enabled
and driving low logic levels (after power-up is completed).
All registers would still initialize to the low state, but wouid
become permanently set (low-level outputs, if enabled) fol-
As with any TTL logic circuits, unused inputs to a PAL de-
vice should be connected to ground, Vor. Vou, O resistive-
ly to Vcc. However, switching any input not connected to a
product term or logic function has no effect on its output
logic state.

Voo 3.0v f
0
g fom

*:S.OV
—-| Y

- 4

A\

AN

/

FIGURE 1. Power-Up TRI-STATE Waveform
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Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6235833/PAL20R8.html

" PAL20LS

A

e

5 [a]=

10log
Jolng
JOlng
Jolng
' [ EH
Jolag

1] [#]

o S J R P

2 [s]w
= [
2] [o]

e e

ook

' [v] G} E—,—E[-lw
v [+ G _*‘E:_—_i—;,—zl[--lw
VB OB
[+

oo [1] [zfg L

3 ]

PAL20R6

L —mrar—1

TUU11143-14

A

¢ [ Po—

= (o]

DI EH
1) G
IS
G-
D1

=
[ Eg
[
0 o

g g 5 [
Yy Y5y

Y
1]

m[ok
=[x}
5 (o] ¢
= o ¢
ook
@ [+ ¢
2 bl
ook

' [w] B @ |

] [1e]ve

[ G

L

=[]

- [ Eh {31 [] ¢
l———[un-nu
TUL/11143-18

24-Pin Medium PAL Family Block Diagrams—DIP Connections
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Functional Description (Continued)

Typical Registered Logic Function without Feedback

UL

TUL/11143-18

Typical Registered Logic Function with Fesdback

-

-4: ]

..%

-+

Clock Frequency Specification

The clock frequency (fcy k) parameter specifies the maxi-
mum speed at which a registered PAL device is guaranteed
to operate. Clock frequency is defined ditferently for the two
cases in which register feedback is used versus when it is
not. In a data-path type application, where the logic func-
tions fed into the registers are not dependent on register
feedback from the previous cycle (i.e., based only on exter-
nal inputs) the minimum required cycle period (fo x—1 with-
out feedback) is defined as the greater of the minimum
clock period (t,, high + t, low) and minimum “data win-
dow” period (tsy + t4). This assumes optimal alignment
between data inputs and the clock input. In sequential logic

applications such as state machines, the minimum required

cycle period (fc x—1 with feedback) is defined as to x +
tsu. This provides sufficient time for outputs from the regis-
ters to feed back through the logic array and set-up on the
inputs to the registers before the end of each cycie.

Output Register Preload
This feature simplifies device testing since any state may be
loaded into the registers at any time during the functional
test sequence. This allows complete verification of sequen-
tial logic circuits, including states that are normally impossi-
ble or difficult to reach. Register preload is not an operation-
al mode and is not intended for board level testing because
elevated voltage levels are required. The programming sys-
tem normally provides the preload capability as part of its
functional test facility.
The preload function allows the registers to be loaded di-
rectly and asynchronously with any desired pattem. These
vertical-fuse devices provide two register preload opera-
tions:
1. All registers can be reset to the low state (high-level out-
puts) by applying the elevated control voltage (Vz) to
input pin 2 for time tp (Figure 2a).

TU/L/11143-19

2. Selected registers can be set to the high state (low-evel
outputs) as follows (Figure 2b).
a. All registered outputs are disabled by raising G input
pin 1 to Viu.
b. After time tp, the selected registered output pins are
raised to the elevated controt voltage (Vz) for time tp
to set the corresponding register.

Security Fuse

Security fuses are provided on all National PAL devices
which, when programmed, inhibit any further programming
or verifying operations. This feature prevents direct copying
of proprietary logic pattemns. The security fuses should be
programmed only after programining and verifying all other

.device fuses. Register preload is not affected by the securi-

ty fuses.

Design Development Support

A variety of software toois and industry standard program-
ming hardware is available to support the development of
designs using PAL products. Typical software packages ac-
cept Boolean logic equations to define desired functions.
Most are available to run on personal computers and gener-
ate JEDEC-compatible “fuse maps”. The industry-standard
JEDEC format ensures that the resulting tuse-map files can
be down-loaded into a variety of programming equipment.
Many software packages and programming units support a
multitude of programmable logic products as well. PLAN
software package from National Semiconductor supports all
of our programmable logic products and is fully JEDEC-
compatible.

Downloaded from Elcodis.com electronic components distributor
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Desigh Development Support (Continved)

In National Series -7, -5 and -4 devices, logical and physical
lines are established when vertical fuse cells are pro-
grammed. This is opposite to other PAL products based on
fusible links in which connections are established when fus-
es are left unprogrammed (intact). This difference is com-
pensated by the vertical-fuse PAL programming algorithm
so that the user's design development process looks the
same. (The only functional difference due to vertical-fuse
technology is the behavior of “‘unprogrammed™ devices.)
The JEDEC programming maps produced by PAL develop-
ment sottware for all Medium PAL devices denote a “con-
nection” with a “o”, and a “non-connection™ with a “1".
The programming algorithms for most fuse-link PLDs pro-
gram fuses where ones are located in the map to remove
corresponding connections, whereas the algorithm for Na-
tional Series PAL -7, -5 and -4 products automatically com-
pensates by programming vertical-fuse cells where zeroes
are located in the map to establish connections. Therefore,
the same JEDEC map representing the user's desired logic

Functional Description (Continved)

either PAL technology. The user need only provide the ap-
propriate device code and/or adapter for the programming
equipment to invoke the proper programming aigorithm.
PAL programming algorithm should be used to program
these vertical-fuse devices.

Detailed logic diagrams showing ali JEDEC fuse-map ad-
dresses for the 24-pin medium PAL family are provided for
direct map editing and diagnostic purposes. The DIP and
PLCC package for -7, -5 and -4 series are pin for pin re-
placements for all slower 24-pin medium PAL devices (A, B
and D Series). The non-connected (NC) pins on the PLCC
package are utilized in the -4 series as extra power and
ground pins (Vo and GND) to provide better noise immuni-
ty at high switching speeds. For a list of current software
and programming support tools available for theses devic-
es, please contact your local National Semiconductor sales
representative or distributor. if detailed specifications of the
PAL programming algorithm are neaded, please contact the
partment.

A\
PN 2
ALL REGISTERED Vou
OUTPUTS /// VoL
' TLL/11143-20
a) To Reset All Registers
A"
G (PN 11) L _N \
o — A
"
SELECTED REGISTERED 'O
OUTPUT PN %
oL  — ‘D
TL/L/11143-21

b) To Set Seiected Registers

Note: Vz = 9.5V to 10.0V, ip min. = 500 ns

FIGURE 2. Register Preioad Waveforms
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Ordering Information

Programmable Array Logic Family
Number of Array inputs
Output Type

L = Active Low

R = Registered

Number of Registered Outputs
(or Total Outputs if Non-Registered)

Speed Version:

7=17ns

S5=5ns

-4 = 4.5 ns (PLCC Only)
—— Packaging Type
N = 24-Pin Plastic DIP
J = 24-Pin Ceramic DIP
V = 28-Lead Plastic Chip Carrier

Temperature Range
l‘ C = Commercial (0°C to + 75°C)

M = Military (—55°C to +125°C)

PAL 20 R 8 5 N C

12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6235833/PAL20R8.html

Logic Diagram—PAL20L8
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JEDEC Logic Array Cell Number = Product Line First Cell Number + input Line Number
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Logic Diagram—PAL20R4
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Logic Diagram—PAL20R6
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JEDEC Logic Array Cell Number = Product Line First Cell Number + input Line Number
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Logic Diagram—PAL20R8
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NS Package Number N24C
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24-Pin Narrow Plastic Dual-in-Line Package (N)

Physical Dimensions inches (mitiimeters)
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Programmable Array Logic (PAL) 24-Pin Medium PAL Series -7, -5, and -4
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Physical Dimensions inches (miimeters) (Continued)
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28-Lead Ptastic Chip Carrier Package (V)
NS Package Number V28A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a kfe
st.lppondevioeorsystemwhosefaiiuretopedomcan
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Nationsl Semicenduscier Notional Semicenducter  Neliona) Semicentnter
Corporstion Qi Japan Lid.
2900 Semiconductor Drive industriestresss 10 Senseido Bidy. §F
£.0. Box 56000 . D-8080 Furstenfeidbruck  4-15 Nishi Shinja
Santa Clera, CA 950528000 West Germany Shirjubos-Ka,
Tet 1(800) 272-9058 Tet: 0-81-41) 1030 Tokyo 160, Japan
TWX: (910) 339-0240 Telmc 5274400 Tet 3-208-7001
Fax (08141) 103654 FAX: 3-209-7000

Nationst Sessicenduster National Semiconduteres Hational Semiconducter
Hong Keng Lid Do Srasll Lida. (Australie) PTY, Lad
Sule 513, 58 Foor Av, Brig. Farla Lima, 1380 1st Floor, 441 St Kida Rd.
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77 Mody Rosd, Teimshatss East, 01451 Sao Pavio, SP, Brasll Victory, Australle
Kowtoon, Tet (35/11) 2125008 Tet (03 267-8000
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