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IMPORTANT NOTICE

Texas Instruments reserves the right to make changes at any time in
order to improve design and to supply the best product possible.

Texas Instruments assumes no responsibility for infringement of patents
or rights of others based on Texas Instruments applications assistance
or product specifications, since Tl does not possess full access to data
concerning the use or applications of customer’s products. Tl also
assumes no responsibility for customer product designs.

Copyright © 1983 Texas Instruments Incorporated



FIELD-PROGRAMMABLE LOGIC DATA BOOK
1983

Tlinvented the Integrated Circuit, the Microprocessor, and the Microcomputer, which made Tl synonymous
with reliability, affordability, and compactness. The products in this book carry on Tl’s tradition of technology
leadership.

This data book describes TI’s line of Field-Programmable Logic devices. Included are 20-pin and 24-pin fixed-
OR-arrays (FOA) and FPLAs featuring user programmable sum-of-products.

The 20-pin fixed-OR-arrays are pin-compatible with other programmable logic array devices available. The
FPL products combine the ALS technology and proven titanium-tungsten (TI-W) fuses for reliable, high
performance.

The SN74PL839 and SN74PL840 field-programmable logic arrays contain 6 sum-of-products output
functions that can be programmed either active high or active low depending on your system’s needs.

TI’s product plans include several high-complexity fixed-OR-array versions featuring registered inputs,
registered-OR-latched outputs, Exclusive-OR, fixed-OR-arrays, and simple fixed-OR-arrays.

This volume offers design and specification data for Field-Programmable Logic, as well as application data.
Complete technical data for any Tl semiconductor product is available from your nearest Tl field sales office,
Information Services, Texas Instruments Incorporated, P.O. Box 225012, MS 308, Dallas, Texas 75265.

We sincerely hope you will find TI’s Field-Programmable Logic Data Book a meaningful addition to your
technical library.
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8,
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8
FIXED-OR ARRAYS

D2705, DECEMBER 1982 —REVISED SEPTEMBER 1983

® Standard 20-Pin, 300-mil Packages ® Plug-In Compatible with Part Numbers:

PAL1 . PAL1 ) .
Choice of operating Speeds AL16L8, PAL16R4, PAL16R6, PAL16R8

—1 Parts . . . 35 MHz Max, Standard power
—2 Parts . . . 25 MHz Max, Half power

3-STATE REGISTERED
DEVICE I INPUTS 0 OUTPUTS Q OUTPUTS I/0 PORTS
'PL16L8 10 2 o] 6
'PL16R4 8 0 4 (3-state) 4
'PL16R6 8 0 6 (3-state) 2
'PL16R8 8 0 8 (3-state) (o]
description

These fixed-OR arrays provide 3-state outputs for bus-oriented systems. They combine Advanced Low-Power Schottky
technology with proven titanium-tungsten fuses for reliable, high-performance substitutes for conventional TTL logic.
Standard arrays and programmability allow quick design of ‘‘custom’’ functions and more compact boards. The —1
and —2 parts offer a choice of operating frequency, switching times, and power dissipation.

The SN54PL16’ is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74PL16’" is characterized for operation from 0°C to 70°C.
pin assignments in operating mode (voltages at pins 1 and 11 less than VIHH)

SN54PL’ . .. J PACKAGE
SN74PL’ ... N PACKAGE

(TOP VIEWS)
‘PL16L8 ‘PL16R4 ‘PL16R6 ‘PL16R8
101 U200 vee ek (1 U200 vee ck [J1 U200 vee CLKE1U20:}VCC
102 19Jo 102 190dvo 102 19Jro 102 190
s  18Jwo 103 18Jwro 103  180a 1i0s 18da
104 170vo g4 170a 04 170 104 170a
s 160vo i0s 16Ja ig0s  1eJa 10s 1sa
|Ee 15[ 170 16 18[]a 1Je 15Ja 1Je 15[]a
107 14%|/o 107 140a 107 14da 107 14Ja
iOs 130vo 18 13Jvo i0s 13da 10s 130a
s 12[Jo 1o 120wvo 1i0e  12[0vo ife 120a
eno(]10 11t GND (10 11[70GE eno[J10 11[J0E GNo[J 10 11[]0E
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee Vee * ’ Vee
Req
INPUT ——¢ b 4
{4—4---- ouTPuT
b 4 -
¥ | 3
77
OE inputs: Req = 5 kQ NOM
Other inputs: Rgq = 10 kQ NOM
ADVANCE INFORMATION Copyright © 1983 by Texas Instruments Incorporated
This document contains information on a new product.
Specifications are subject to change without notice. TEXAS
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TYPES SN54PL16LS, SN54PL16R4, SN54PL16R6, SN54PL16RS,
SN74PL1BLS, SN74PL16R4, SN74PL16R6, SN74PL16RS

FIXED-OR ARRAYS

functional block diagrams (positive logic)

‘PL16LS ‘PL16R4
N ! T OE '3 EN2
32x 64 |1yt o e D
- — - L
. ° & 8 >1 $ =0 29] e
e 32 64 | 10
7 n-ﬂ—q-b—llo \
10 16 8 & a
[l ~ _——
7, D—Q—d—b—-uo " — .
6 . 5] o-af-¢-6— 110 s 16 7 & —\
~ 1 —p—] — ~ 8 * a
] p-ae>—0 ". ? - —\
= 16 EN
7, p-ai-¢»—10 4 . 7 vo-a—ed o
5] —-p— 10 >
] 7 - <> 1o
Y 7 P> o
7 SN <> 1o
[l
e
4 <
7—a
‘PL16R6 ‘PL16R8
(3 EN2 (3 EN2
cLK ‘,1" cLK —por
3 & 8 >1 =0 ]
o O E §m|-o 2 — Q s oo {m 2 [
8 Q 8 § Q
-
DN o S = —
_4‘_‘ } a 8 § a
Lt . | L 2 w | ; .
-'i‘— i e 7 —— § ; N
6 N - . - o
8 a
- i 8 16 - -——
2 16 R - [N o . § N a
Dl N e S ==
L den ! | e | § a
- v — o R N o
o P — §
_7’_ p—eg—4» 1o . —
2 < <
6, -
~ denotes fused inputs
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TYPES SNS4PLT618; SNS4PL16R4; SN54PL16RE, SNG4PL1GRS,
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL1GRS
FIXED:OR ARRAYS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) .

Supply volitage, Vcc (see Note 1)
Input voltage (see Note 1)..... PR Veeeen s R
Voltage applied 10 8 disabled OULPUL (SBE NOB 1) ... ...vevrrereiereeeieerreneannnenssnnennenees [ .55V
Operating free-air temperature range: SN64PL'.................. . eeiaenresaasa s -55.°C to 125°C
SN74PL' ...t iii e [ TS 0°C to 70°C
StOrage temperature range . ..........c..oceeeeerneeensnreeoseessinens ebererans e gE e e -66°C to 150°C
NOTE- 1: These ratings apply except for programming pins during 8 -programming cycle.
recommended operating conditions .
- SNB64PL16’ SN74PL16’ UNIT
PARAMETER MIN _ NOM MAX | MIN NOM _ MAX
Vee Supply voitage > 45 5 65 | 475 5 526 v
ViH High-leve! input voltage - 2 55 2 - 55 v
ViL Low-level input voitage 08 0.8 \
loH High-level output current: -2 -3.2 mA
oL Low-level output current 12 24 | mA
TA Operating free-ai P -56 125 0 ‘70 °C
slectrical characteristics, over recommended free-operating temperature range
e SN54PL16’ . smmw
ARAMETER TEST CONDITIONS .
P MIN TYP! MAX | MIN TYP! MAX UNIT
ViK Vee = MIN, I} = —18 mA -1.5 -15 Y
VoH Vee = MIN, IoH = MAX .24 3.2 24 33 v
VoL - Vee = MIN, oL = MAX 025 0.4 0.35 05 v
. Outputs _ _ ] 20 B 20"
OZH 0 ports Vee = MAX, Vo =27V 700 100 rA
Outputs - ~ -20 -20 |
lozL 70 ports ch = MAX, Vo =04V 250 ~350 A
I = Vee = MAX, Vi =65V 0.1- 0.1] mA
M Vee = MAX, V=27V 20 20| pA
: OF input - 1 Part —0.4 ~0.4
\ All others |- Ve = MAX, * ~0.2 o2} -
i Binput | Vi =04V , — ~0.2 ~0.2
All-others - -2 Parts - ~0.1 0.1
o} Vee = MAX, Vo = 2.26 V -30 -126 | -30 -126| mA
\\:::c ;\n:le, -1 Parts 140 185 140 180
Icc — ! mA
OF ot 4.6 V, -2 Parts 76 95 70 90
Outputs open

fFamnmnmNorMAx,unﬁuwopﬂnnvm-podﬁmm
A typicel values are at Voc = 6V, Tp = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ios.

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 76285



TYPES SN64PL1618, SN5SAPL16R4, SNSAPL1GRE, SNS4PL16RS,
SN74PL1618, SN74PL16R4, SN74PL16R6, SN74PL16R8
FQXEB-BR MVS

—
‘PL16R4, ‘PL16R6, ‘PL16RS timing réquirements -

-1 PARTS = -2 PARTS )

- MIN _ TvP MAX | Min _Tvp  max | UNT
felock Clock frequency 0 - 38 | 7 F MHz
tw ‘Pulse duration, clock high or low 12 ns
tsu ~  Setup time, input or feedback before CLK! 15 ns
th -~ "Hold time, input or feedback after CLK! 0 : EENSERE £ ns

switching characteristics over recommended supply voltage and operating free-air temperature ranges
(unless otherwise noted)

~1 PARTS -2 PARTS

PARAMETER | FROM T0 TEST CONDITIONS —e—or— i T Wi e max | YMT
frmax ! 36 a5 35 MHz

| tpd [ wwo | owvo : 16 25 - 32 ns

CLKT Q 7 10 16 20 ns

_:f. GF! Q R('; '_5:: ‘: 18 25 36 ne

tdis CEEE Q L=50P 10 15 20 ns

ten 1.1/0 0.1/0 | 18 26 | 36 ne

tdis 1.1/0 0,170 14 26 28 ne

TAll 'typical values are at Vo = 6V, Tp = 25°C.

programming parameters, Tp = 25°C

; MIN  NOM "MAX |[UNIT
Vce  Verify-level supply voitage ) 45 50 55 \'4
ViH ~ High-level input voltage . 2 5.5 \
ViL Low-level input voltage ) - 0.8 A
ViHH Program-pulse input voltage : R 10.25 10.5 10.76 A\
: : PO ;o - 20 50
IiHH- Progn_am-puise input current : :I(’SI:AENABLE, LR - :g — 2: mA
- -~ s CRRAE vee - 250 - 400
tw1.  Program-pulse duration at PO pins - 10 .- B0 s
tw2  Pulse duration at PGM VERIFY : 100 : i ns
Program-pulse duty cycle at PO pins : 25 %
tgy - Setup time - 100- ) ns
th Hold time N 100 ns
t41 . Delay time from Vcg to 5 V to PGM VERIFY 100 us
t42 Delay. time from PGM VERIFY 1 to valid output 2 200 - ns
Input voltage at pins 1 and 11-to open verify-protect (secumy) fuse 20 21 22 v
Input current to open verify-protect (security) fuse - 400.- | mA
Pulse: duration to open verify-protect (security) fuse 20 50 ms
Texas
INSTRUMENTS
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TYPES SNGAPLTSLS,"SNSAPL16H4, SNSAPLTGRE, SH54PLIGRB
SN74PLTGLS, SN74PL16R4, SN7APL1GRE, SN74PL16RS

FIXEFGR ARRAYS
pin assignments in programming mode (PGM ENABLE; pin 1 or pin 11, at VIHH)
PRODUCT TERMS 0 THRU 31 PRODUCT TERMS 32 THRU 63
(TOP VIEW) (TOP VIEW)
PGM ENABLE [T1 UJ20[] Ve pGM VERIFY []1 U20[]vee
PO[]2 19[]PO3 po[l2 19[JuUR
e[]3 18[]Po2 p]s 18[]JrA0
PI2E4 17[] PO1 p2[]a  17[0Pa1
p3[]s 16[]Po0 p3(]s 18[]PA2
P46 15[ PAD - P46 15[]PO3
PIs []7 14%PA1 P5[]7 14[]PO2
P68 13[]PA2 P68 13[]PO1
P79 12[JUR ) Pi7[]s 12[]Po0
GND[]10 11[JPGMVERIFY GND[]10 11[]PGM ENABLE
TABLE 1 — INPUT LINE SELECT TABLE 2 — PRODUCT LINE SELECT
INeT PIN NAME PRODUCT PIN NAME
NUMBER [PI7 PI6 Pi5 PI4 PI3 PI2 PI1 PO L/R NUMBER [POO PO1 PO2 PO3 PA2 PA1 PAO
0 HH HH HH HH HH HH HH L 2 032 {z 2z 2z HWH zZ 2z 2
1 HH HH HH HH HH HH HH H 2 1,33 (2 Z Z HH"Z Z - HH
2 HH HH HH HH HH HH HH L  HH 23 |Z 2 Z HH Z HH Z
3 HH HH HH HH HH HH HH H  HH 33 (Z 2Z Z HH Z HH HH
4 HH HH HH HH HH HH L HH 2 436 (Z 2Z Z HH HH 2 2
5 HH HH HH HH HH HH H HH 2Z 65,37 |2 2 Z HH HH Z HH
6 HH HH HH HH HH HH L HH HH 6,38 [Z Z Z HH HH HH 2
7 HH HH HH HH HH HH H HH HH 739 [Z Z Z HH HH HH HH
8 HH HH HH HH HH L HH HH 2Z 840 (Z 2Z HWHH Z 2z 2z 2
9 |HH HH HH HH HH H HH HH 2 941 [Z 2z HH Z Z Z HH
10 HH HH HH HH HH L HH HH HH 10,42 [Z 2 HH Z Z HH 2Z
1 |HH HH HH HH HH H HH HH HH 11,43 [Z 2Z HH Z- Z HH HH
12 HH HH HH HH L HH HH HH 2 12,44 [Z Z HH Z HH Z 2
13 HH HH HH HH H HH HH HH 2Z 13,45 [Z Z 'HH Z HH 2 HH
14 HH HH. HH HH L HH HH HH HH 14,46 [Z Z HH. Z HH HH Z
15 HH HH HH HH H HH HH HH HH 15,47 [Z Z HH Z HH HH HH
16 HH HH HH L HH HH HH HH 2 16,48 |2 HH 2 2z z z 1z
17 HH HH HH H HH HH HH HH 2 17,49 |2 HH 2 Z Z Z HH
18 HH HH HH L HH HH HH HH HH 18,60 |2 HH Z Z Z HH Z
19 HH HH HH H HH HH HH HH HH 19,61 |Z HH Z Z .2 HH HH
200 |HH HH L HH HH HH HH HH 2 20,62 |2 HH 2 Z HH Z 2
21 HH HH H  HH HH HH HH HH 'Z 21,63 |Z HH Z Z HH Z HH
22 HH HH L HH HH HH HH HH HH 22,54 |2 HH Z Z HH HH 2
23 HH HH H HH HH HH HH HH HH 23,56 |[Z HH Z Z HH HH HH
24 HH L HH HH HH HH HH HH Z 2456 |WH 2 2 z z z 2
25 HH H HH HH HH HH HH HH Z 26,57 |HH Zz 2z Z Z Z HH
26 |HH L HH HH HH HH HH HH HH 26,68 |HH Z Z Z Z HH 2
27 HH H HH HH HH HH HH HH HH 27,59 |HH 2 Z Z Z HH HH
28 L HH HH HH HH HH HH HH 2 2860 [HH Z Z 2 HH 2Z 2
29 H HH HH HH HH HH HH HH  Z 20,61 |HH Z Z Z HH Z HH
30 L HH HH HH HH HH HH HH HH 30,62 |HH Z Z Z HH HH 2
31 H HH HH HH HH HH HH HH HH 31,63 |HH Z Z Z HH HH HH
L=V, H =V, HH = Vi, Z= high impedance (e.g., 10 kQ to 5 V)
_
TEXAs
INSTRUMENTS
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TYPES: SNS4PL16LS, SN54PL16RA, SNG4PL1GRE, SN54PL16RS
SN74PL16LS, SN74PL16R4, SNT4PL16RS, SN74PLIGRS
FIXED-OR: ARRAYS

o - " " - -
programming procedure for array fuses

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one
of 32) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product

lines are shown in Tables't and 2.

Step 1 Raise PGM ENABLE to VHH.

Step 2 Select an input tine by applying appropriate levels to L/R and Pl pins.

Step 3 Begin selection of the output line with appropriate conditions on PA pins.

Step 4 Raise V¢C to VIHH:

Step 5 Blow the fuse by pulsing the appropriate PO pin to VIHH a: shown in Table 2 for the product line.
Step 6 Return Vg to 5 volts and pulse PGM Verify. The PO pin selected in Step 4 will be less than Vo if

the fuse is open.

Steps 1 through 6 may be repeated if the verification does not indicate that d\e fuse was suc
(blown), but no more than four times. Verification is possible only with the verify-protect fuse intact.

A

To prevent further verification, two last fuses may be blown by raising pin 1 and pin 11 to 21 volts + 1 volt. VcC

is required to be at O during this operation.

programming waveforms

PGM ENABLE

_

“Fe-==

|
SELECTED H
PL L/R, PA 1

PINS (ses
Tabies 1 and 2)

SELECTED
PO PINS (seo

Table 2)

PGM VERIFY

\-—-———ViHH

Vi
ViHH

Vi

ViL

ViHH
5V

ov

ViHH

VoH

-VoL

ViH

@® A high level during the verify interval indicates that programming has not been successful.

@ A low level during the verify interval indicates that programming has been successful.

Vi

POST OFFICE 80X 226012 -® DALLAS, TEXAS 75265



TYPES SN54PL16LS, SNTAPLIGLE

FIXED:OR ARRAYS
LOGIC DIAGRAM
o) .
INPUT LINES Pp
PRODUCT —
LINES o 4 8 12 16 - 20 24 28 31
o ™)
L]
. 19)
: L—119) o
L[]
L]
(z)D|7 y
! A} ™)
:
: 18,0
.
@)
1 Bl K
16 B
.
: R v FYPN
L]
L ]
@23
=D — K
24 >
L]
. - 16)
: ——( 170
L]
L]
8)
= K
32 B
.
M 1816
L]
L]
39
' (G)D' ¥k "
‘e ).
L]
. - 14
: 1% 1,0
L]
L]
47
1 g ——
48 )
.
13
: r—( )I/O
L]
*
(8) 5§ A
1=Df K—"
56 D)
L]
. 12
: 12 o
L] Y
L]
83 1
1 Bl I

Texas
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TYPES SN54PL16R4, SN74PL16R4

/ FIXED-OR ARRAYS
| :
' LOGIC DIAGRAM
TILIN
PROD INPUT LINES
L?NEUSCT o 4 8 12 16 20 24 28 31
0 .
L]
. 19) -
. 1910
.
21
R N - X
: —{L’-
L]
: LU
. N
L]
[N
1=y X
16
.
M
23
LTS,
0
. E (16)0
.
31
1 150y
32
: .
: NWLLIPN
.
39
ML
40
L]
: 14
: _:&L_’Q
:
a7
LN
o
L]
3
. 03,0
°
[ ]
55
| (B)D-I
56
6
L]
' (12)
: M )
L]
L ]
. 63
(9)
lfDL 3(11)?)?
10 Texas
INSTRUMENTS
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TYPES SN54PL16RS; SN74PL16RE

FIXED-OR ARRAYS
— — -
S LOGIC DIAGRAM
cuc il
E g INPUT LINES
PRODUCT A -
LINES O 8 12 16 20 24 28 31
0 : —
. )
. —19) /0
L]
Ll
@iy
125 K
L]
X a (18)0
.
@) L ==
1= K
16
°
K 30—”7’0
: »
23 P
LN KH
24 ‘
L]
L]
. (16)
: g :&)_0
(s) 3-1 » b
1 B KH
32
L] -
L]
: 1D -—M’o
L]
*®
c1
39
180 J<}~———j
a0
L]
L]
: - Eo Tl
L]
L]
c
a7
|Q{>L K}-————j
L]
. -
M 1D —M’o
L]
5.5 1
56 D
H
. 12,6
L]
L]
9,52
1 =D K WV 5E
Texas 1"
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TYPES SW54PL16RS, SN74PL16RS

FIXED-OR ARRAYS
LOGIC DIAGRAM
LITN
cLe INPUT LINES ‘
PRODUCT -
LINES O a 12 16 20 24 28 3
)
= .7, |
: g}jw MWL
(3) 15 1 j
' 16 Jd_ .
: %:lw T,
y c1j
1 48) >L:i K
] c1 N
\ (s;)c:i " E"] ,
3 % E_ a (18) o
148y >L33 Jd——jm
a0
S %}jm ——30“—"(;
LS L
% i
1 {8 o J<]-—-
56
E g} Wi
1 Lg—);l% ‘
1 5E
Texas
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FIELD- TYPES SN54PL20L8, SN54PL20R4, SN54PL20RG, SNG4PL20RS
PROGRAMMABLE SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20RS
LOGIC FIXED-OR ARRAYS

D2706, DECEMBER 1982 —REVISED SEPTEMBER 1983

@ Standard 24-Pin, 300-mil Packages ® Choice of Opentmg Speeds

) 1 Parts . . . 30 MHz Max, Standard power
°
g:;:::l::g'“c" Have Preload —2 Parts . . . 20 MHz Max, Half power

@ Output Registers Automatically Clear
During Power-Up

3-STATE REGISTERED
DEVICE 1 INPUTS 0 OUTPUTS Q OUTPUTS 1/0 PORTS
‘PL20LB 14 2 0 6
‘PL20R4 12 0 4 (3-state buffars) 4
‘PL20R6 12 (] 6 (3-state buffers) 2
‘PL20RS 12 0 8 (3-state buffers) 0
description

These fixed-OR arrays provide 3-state outputs for bus-oriented systems. The ‘PL20L8, ‘PL20R4, and ‘PL20R6 have
output registers that can be loaded from the 1/O pins by a preload procedure. All the outputs are automatically set
to atow level when power is applied. The —1 and —2 parts offer a choice of operating frequency, switching times,
and power dissipation.
The SN54PL20’ is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74PL20’ is characterized for operation from 0°C to 70°C.

pin assignments in operating mode (voltages at pins 1 and 13 less than V|HH)

SN54' ... JT PACKAGE
SN74° ... NT PACKAGE

(TOP VIEW)
‘PL20R4 : ‘PL20R6
1 oUTCLK outcik (1 vee OUTCLK ) vee
1 1 102 23 1 il
| i 10 22pvo ) 1 a
' ] 1fJ¢+ 210a ) ] a
1 1 10s 2000 ! N a
i T 1s 19a 1 1 a
] ] 107 18Ja I ] a
] ] 10 170a 1 70 a
1 1 1o 1eda | 7 a
I | . 1o 1sJwvo | N a
- L cOn e i* | N i*
GND | GND Gnp [12 ] OF GND ] oF
% Pin 14 is also used for the preload proceduree on page 16.
schematics of inputs and outputs
_| EQUIVALENT OF EACH INPUT
Vce
Rea
INPUY
PIN 13: Rgq = 5 kQ
ALL OTHERS: RgQ = 10 k()
ADVANCE INFORMATION Copyright © 1983 by Texas Instruments Incorporated

This contains

& new product.
Specifications are subject to change without notice.

TExas
lumumlzm
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20RS
SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20RB
FIXED-OR ARRAYS

functional block diagrams (positive logic)

‘PL20LB 'PL20R4
oE EN2
OUTCLK De1
& >1
wxe| 7|17 2vp————0 O s[> g 1-02‘; a
. 40X 64 [~ 10 F—
7 O ——
A ) ;
_’_7 "o s Y\ o
7 -— 110 12 b 20 7] &
A :1 t—f] ~ L] 1 a
ma o-af-4-b— 110 7.‘ =
4 20 o
7] o-ap¢->— 110 S Va0
7] D-aj-4-b— 110 I > Vo
711 -4->— 10 [ 7] o> o
e I o > o
7 d 4
7 —
#—t
‘PL20R6 ‘PL20R8
OF EN2 . _
OUTCLK ("“ wm‘:i EN.Z
14
LY J >1 120 Ve Q
wxes [ ém N\ w:u 5| > {:mw ’v_ﬂ e
—:‘-' é e 8 a
™ } N
'ﬂl'—' { e 8 Qa
) [ a 2 20 } N
> -
s, | g = ) =] | 2] s % = a
8
e 20 8 Q
[ .y a - b"‘—' ~ i m
Bam 8 é ]
——1
>1 . [N a
|7, yp-«—et>——10 — ? ==
7 b—od—e->- ™ S } e
2 - ) @ i
%« M
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VO (S8 NOTE 1) ...\ttt ittt ettt ettt eta et esneeseeannsanannn A%
INPUt vOItage (SEE NOTE 1) .. .. uuiut ittt ittt ittt tetetenaeanssenteesnseennsonnssensennnens 65V
Voltage applied to a disabled output (se@ NOte 1) .. ... ...ouiniuiiiiiiiiiinriiiiiiiiirneanenneneanennnnss 55V
Operating free-air temperature range: SN54PL". .. et er e e, —55°C to 125°C
SN74PL"... SN 0°C to 70°C
Storage temperature raNge . ............ueeeeeeeneeneeneeneensonennensenes Vereereneniatannas —66°C to 150°C

NOTE 1: These ratings apply except for programming pins during a programming cycle or during preload cycle.

14 TEXAs
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TYPES SN54PL20L8, SN64PL20R4, SN54PL20R6, SN54PL20RS,
SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20RS

‘FIXED-OR ARRAYS
~
recommended operating conditions
SNG4PL19R’ SN74PL1SR’ UNIT
MIN NOM MAX MIN NOM MAX
Vcc | Supply voltage 45 5 55 | 4.75 5 525 v
ViH High-level input voltage -2 6.5 2 5.5 \J
Vi Low-level input voitage 08 08 v
IOH . High-level output current -2 -3.2 mA
oL Low-level output current 12 24 mA
TA Operating free-air temperature -~ 66 125 (] 70 °C
electrical characteristics over recommended free-air operating temperature range :
SNE4PL20’ SN7aPL20’
t
PARAMETER TEST CONDITIONS WIN T TPE MAX T MIN T TYEE WAX UNIT
VIK Vee = MIN, =—18 mA -15 -15 v
VoH Vee = MIN, IoH = MAX 24 3.2 24 3.3 v
VoL Ve = MIN, loL = MAX 0,256 04 0.36 0.5 \
0, Q outputs - 20 20
lozx /0 ports Ve = MAX, Vig=27V 100 100 HA
O, Q outputs’ _ _ ~20 —20
'OZL V0 ports Vo = MAX, ViH=04V ~5%0 3856 HA
OF Input - 0.2 0.2
h Al others Vec=MAX, V=65V 0.1 o1 ] ™
OE Input _ 40 40
fiH All others Vee = MAX, Vi=27v 20 20 LA
OE Input . -04 -04
h All others Vee=MAX, V=04V ~0.2 o2 ] ™
o8 Veg = MAX, Vp=226V -30 -126 | -30 ~125 mA
. -1 Parts Vee = MAX, Vi=0V, 150 200 150 200 A
CC "2 Pars Outputs open,  OE atViy 75 100 76 100
*For conditions shown as MIN or MAX, use the appropriate value specified under
Al typical values are Voo = 5V, Ta = 25°C. )
5The output conditions have besn chosen to produce a current that closely approximates one half the true short-circuit current, lng.
‘PL20R4, 'PL20R6, 'PL20R8 timing requirements
—1 PARTS ~2 PARTS
MIN MAX MIN MAX UNIT
felock  Clock frequency R 0 30 0 20 | MHz
tw Puise duration, clock high or low 12 12 ns
tey Setup time, input or feedback before OUTCLK! 15 15 ns
th Hold time, input or feedback before OUTCLK! 0 0 ns
switching characteristics over recommended operating free-air tomperaiuro range (unless otherwise
noted) ’
PARAMETER | FROM T0 TEST CONDITIONS 1 PARTS 2 PARTS UNIT
MIN TYPi MAX [ MIN TYPE MAX
fmax 30 20 MHz
| tpd 1,170 0,170 16 26 ns
outckt | a 12 20 ns
|_tpd RL=50010),
teri Ot Q =80 oF 8 15 ns
tdis ] Q L=30° ] 12 ns
ten 1,170 0,1/0 18 25 ns
tdis 1,1/0 0,170 13 20 ns
AL typical values are at Ve = 6 V, Ta = 25°C.
TEXAS
INSTRUMENTS
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TYPES SN54PL20LS, SNG4PL20R4; SNG4PL2ORS, SN54PL2ORS,
SN74PL20L8, SN74PL20R4, SNT4PL20R6, SN74PL20RS
FIXED-OR ARRAYS

PRELOAD PROCEDURES
5V

OUTPUTS DISABLED
ViH
o 14 \
viL ] 1
s —| o | [ ton
! ENABLE PRELOAD :
VIHH—— —— — — — e :
| 100 nsl
| 1
PIN 14 ! | f=min |
| | ! I
viL ; ! -
I : twl ——sf :
1 APPLY Q' l
VIHH-—— — - — — 4= ———:-— - = {
1
11
i :3';" | VERIFY NEW
Qa Vou JERIFY STATE Qn | ‘ | STATEQ),  VERIFYQn+1
1 a
voL 4 H
PIN1 _.! toa -
N VIH
(OUTCLK) vy | l

FIGURE 1—PRELOAD WAVEFORMS

preload pvdcsduro for registered outputs

Step 1 Pin 13 to VjH. Pin 1 to V)i, and V¢ to 5 volts.
Step 2 Pin 14 to Vj4H for 10 to 50 microseconds.
Step 3 Apply an open circuit for a low and V)4 for a high at the Q outputs.
Step 4 Pin 14 to V).
Step 5 Remove the voitages applied to the outputs.
Step 6 Pin13 to V.
Step 7 Check the output states to verify preload.
TExas
INSTRUMENTS
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TYPES SN64PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20RS,
 SN74PL2018, SN74PL20R4, sunmm smmnns

FIXED-OR ARRAYS
pin assignments in programming modo (PGM ENABLE at VmH) £ .
PRODUCT TERMSQ THRU 31 PRODUCT TERMS 32 THRU 63
(TOP VIEW) (TOP VIEW)
pGM ENABLE [T1 U24l] vee pom veriFy [+ Ua4Jvee
po(J2 23] » o2 23+
e []s 22[] Po3 e[d3s  22[JumR
2(js 21[] Po2. 2[Js  21[Jrao
- P3(ds  20[] POr ma{]s  20[]rat
pule  19[] Poo pal]e  19[]Pa2
e [7 18] Pao es(]?  18[Jro3
Pe[ls  17[] Par ere(Je 17[Jro2
m7(e - 1e[] PA2 mEs 16/ P01
pa 10 1s[JUR rg[]10  15[]POO
a1 1] e[ 140
ono (112 13]7] PGM VERIFY GND[]12  13[]PGM ENABLE

*Pin 14 has no prog!

TABLE 1—INPUT LINE SELECT

TABLE 2—PRODUCT LINE SELECT

INPUT PIN NAME PRODUCT PIN NAME
LINE LINE - —
NUMBER | PI9 PIB PI7 Pi8 PIG P4 PI3 Pi2 Pi1 PIO L/R NUMBER POOPO1PO2PO3PA2PA1PAD
0 HH HH HH HH HH HH HH HH HH L Z 0,32 Z 2.2 HHZ z 2
1 HH HH HH HH HH HH HH HH HH H  Z 1,833 Z Z Z HHZ Z HH
2 HH HH HH HH HH HH HH HH HH L. HH : 2,34 Z Z Z HHZ HHZ
3 HH HH HH HH HH HH HH HH HH H HH . 3,35 2 Z Z HH Z HH HH
4 HH HH HH HH HH HH HH HH L HH Z 4,36 Z 'Z Z HHHHZ 2
5 HH HH HH HH HH HH HH HH H HH Z 5,37 Z Z Z HH HH Z HH
6 HH HH HH HH HH HH HH HH L HH HH 6,38 Z Z Z HH HH HH Z
7 HH HH HH HH HH HH HH HH H HH HH 7,39 Z Z Z _HH HH HH HH
8 HH HH HH HH HH HH HH L HH HH Z 8,40 Z Z HHZ 2z 7 2
9 HH HH HH HH HH HH HH H HH HH Z 9,41 Z Z HHZ Z Z HH
10 HH HH HH HH HH HH HH L  HH HH HH 10,42 Z Z HHZ Z HHZ
1" HH HH MH HH HH HH HH H HH HH HH - 11,43 Z Z HHZ Z HH HH
12 HH HH HH HH HH HH L HH HH HH 2 12,44 Z Z HHZ HHZ 2
13 HH HH HH HH HH HH H HH HH HH Z 13,45 Z Z HHZ HHZ HH
14 HH HH HH HH HH HH L HH HH HH HH 14,46 Z Z HH Z HH HH Z
15 HH HH HH HH HH HH H HH HH HH HH 15,47 Z Z HH Z HH HH HH
16 HH HH HH HH HH L  HH HH HH HH. Z 16,48 Z HHZ z 2 z 2
17 HH HH HH HH HH H HH HH HH HH Z 17,49 Z HHZ Z Z Z HH
18 HH HH HH HH HH L  HH HH HH HH HH 18,50 Z HH2Z Z Z HHZ
19 HH HH HH HH HH H HH HH HH "HH HH 19,51 Z HHZ Z Z HH HH
20 ‘HH HH HH HH L HH HHHH HH HH Z 20, 52 Z HHZ Z HHZ 2
21 HH HH HH HH H HH HH HH HH HH Z 21,53 Z HHZ Z HHZ HH
22 HH HH HH.HH L HH HH HH HH HH HH 22,54 Z HH Z Z HH HH Z
23 HH HH HH HH H HH HH HH HH HH HH ' 23,56 Z HH Z Z HH HH HH
24 HH HH HH L HH HH HH HH HH HH Z 24,56 HH2Z 2 2z 2z 2 2
25 HH HH HH H HH HH HH HH HH HH Z 25,57 HH'Z 2 Z Z Z HH
26 HH HH HH L HH HH HH HH HH HH HH 26,58 HH Z 2 2 Z HHZ
27 HH HH HH H  HH HH HH HH HH HH HH 27,59 HH 2 Z Z 'Z HH HH
28 HH HH L HH HH HH HH HH HH HH Z 28, 60 HH 2 2 Z HH Z 2
29 HH HH H. HH HH HH HH HH HH HH Z 29, 61 HH Z Z Z HH Z HH
30 HH HH L  HH HH HH HH HH HH HH HH 30,62 HH:Z Z ©Z HH HH Z
31 HH HH H HH HH HH HH HH HH HH HH 31,63 1HH 2. 2 2 HH HH HH
32 HH L HH HH HH HH HH HH HH HH Z
33 HH H HH HH HH HH HH HH HH HH Z
34 HH L HH HH HH HH HH HH HH HH HH
36 L HH H . HH:HH HH HH HH HH HH HH HH
36 L HH HH HH HH. HH HH HH HH HH Z
37 H HH HH HH HH HH HH HH HY HH Z
38 L HH HH HH HH HH HH HH HH HH HH
.39 H HH HH HH HH HH HH. HH HH HH HH
L=Vu..H VH"""VIHHJ high impedance (s.g.. 10 k1 to 6 V) - ol =
TExas
INSTRUMENTS
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TYPES. Sﬂnl‘Pl.Z[ll.B 'SN54PL20R4, SN54PL20RS, SH5'4PI.ZIIRB
SN74PL20L8, SN74PL20R4, SN74PL20RG, SN74PL20R8
FIXED-OR ARRAYS

— —
programming parameters, TA = 26°C

MIN  NOM MAX | UNIT
Vcc  Verify-level supply voltage X 4.5 5.0 5.5 \
ViH High-level input voltage 2 5.5 \
ViL Low-level input voltage 0 0.8 \]
VoH High-level output voltage ) 5.6 \4
ViHH Program-pulse input voitage 10.25 10.5 10,75 \
' PO : 50
WHH  Program-pulse input current FGM ENABLE, LR 28 mA
PI, PA 5
Vee 400
tw1  Program-pulse duration at PO pins 10 50 uS
tw2  Pulse duration at PGM VERIFY 100 ns
| tsu Setup time 100 ns
th Hold time 100 ns
td1 Delay time from Vo to 5 V to PGM VERIFY 1 100 us
tg2  Delay time from PGM VERIFY ! to valid output 200 ns
Input voltage at ping 1 and 13 to open verify-protect {security) fuse) 20 21 22 \'
Input current to open verify-protect (security) fuse 400 mA
Pulse duration to open verify-protect (security) fuse 20 50 ms

PROGRAMMING PROCEDURES

PGM ENABLE / : \
' . ik
tou -t
SELECTED A
PI,L/R, PAPINS i
(SEE TABLES !
1AND2) 1
i
t
L

ﬁl
-
F .z

PGM VERIFY

FIGURE 2-—-ARRAY PROGRAMMING WAVEFORMS

(OFY high level during the verify interval ir that prog g has not been successful.
@ Alow level during the verify interval indicates that programming has been successful.
programming procedure for array fuses

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product
lines-are shown in Tables 1 and 2.

Step 1 Raise PGM ENABLE to ViHH-.

Step 2 Select an input line by applying appropriate levels to L/R and Pl pins.

Step 3 Begin selection of the output line with appropriate conditions on PA pins.

Step 4 Raise VCC to VIHH.

Step 5 Blow the fuse by pulsing the appropriate PO pin to V|4 as shown in Table 2 for the product line.
Step 6 Lower V¢ to 5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VoL

if the fuse is open. ‘.

Steps 1 thru 6 may be repeated if the verification does not indicate that the fuse was successfully programmed (blown),
) ‘but’nq more than 4 times. Verification is _pos;ible on_ly v!ith the yerifvfgfo;ect fnsg-intgq.

Texas
18 INSTRUMENTS
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‘TYPES SN54PL20LS; SN74PL20L8

FIXED-OR ARRAYS
)
mPUTALmEs :
3 8 12 16 20 24 28 32 36 \ ‘
PRODUCT :
LNES  Q
[ ]
L4 =1 )= __(Eg! o
[ ) ~{ R
. 7 3 o :
. ) : ——ﬂl/o
15 ‘
(@ >,
[ )
2
° .__._!..ﬂvo
3 ]
g Kt
.. v (19)
pe - i ———1/0
3l =
(8)p s —
1 =D —— <
32 -
. < .
; » (18)
° -, oy 1/0
<
39 :g
(v 7 ) 1A )
1 =D <
49 :
e 17
. — 0
a7 '
"
(R > e " g
T 48— —
. o (16)
. ——— 170
[ ]
9.t 55 4
! —%-56 - --“{\ll
®
. LN
e
63
(10} 5 Y
1 DE ¥h
14)
s )
> 1/PRELOAD
. (13) .
19
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TYPES SN54PL20R4, SN74PL20R4

FIXED-OR ARRAYS
) ?‘mc ,
ouTCLK INPUE\UNES e i
‘ "1z _ 16 . 20 _ 24 _ 28 . 36 23).
’ PRODUCT i
LUNES QO ; .
- —L-——‘z—z-!-l/()
|'—{3’>f'r; ‘ 44 -
= el
R =gl 1
® 5 .
. t ] e o
(Bl e D= . .
4 ‘
‘ . » " g i! (19) Q
Db 45 ,
v : ' : a ae) o
. 1
0,39 i<y
'49 . z wr 7 »1Q
[ ] - 3 ° ‘ 17 Q
a7 I8
(8)n 4 .
l—1>l__ — }— 1
48 = L
[ ) N .
. - 19,0
[ 3 7
N, 55 =
56 N
: 0%,0
63 -
D= K
. (14)
l"ﬂp,g . =K} —1/PRELOAD
419 5

20
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' TYPES SN54PL20R6, SN74PL20R6

FIXED-OR ARRAYS
WD
ouTcLx INPUT LINES
© 4 8 12 16 20 24 28 32 36 23
I(ﬁ%._.—u : - g V0
PRODUCT
UNES -
«&,-—(2—2)4/0
3)pn b 4.
"DF N,

[Lev
(e
e,
lﬂa’ a
(Long

—0 0 op]lie o oD (—nooom ~Ne e 0O

P

o
o0 o0||wWe ¢ @

EREAEREREN

16|
B( )Q

Ic

hvJ
A
)
Al

® 19 1,0

. ‘
(10) 63 B
! % ::<}__._.
M)y . (14)
] - _'.l< H—VPRELOAD

(13)
OE
Texas 21
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TYPES SN54PL20RS; ‘SNT4PLZ0R8
FIXED-OR ARRAYS
OUTCLK “—){} - mpm;\u"nfs

% 4 8 12 16 20 24 28 92 36

T — 4 (29
I S - ‘ T 1
PRODUCT v ~ ,
LINES 0 b :
° + & i!(zz)
e : P o . Q
[ o T b
7

a (21)
Q

, ?:w ;
45

(5) 1
! 7. —H
P -
:~ i! (19) a
NUTS 3!
D"'g?_ ~<H
A
: BN
[ ]
e 39
=D
40 ;
. .
[T
'(B)CL:; ,
[ )
: il 16) a
@ 55
6 3]
: 10«1_5»
: a
[ ] b ek
'(10) L63
. || s
1 (12 p—t ' - . &4~ 1/prELOAD
3“3)-0—5
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FIELD-
PROGRAMMABLE

lOGIc 02708, DECEMBER 1982 —REVISED SEPTEMBER 1983
lnput-to-Output Propagation Delay LOGIC FUNCTION
10 ns Typical () = PO + P1... P31 for polarity link intact
24-Pin, 300-mil Slim Line Packages 1) = PO* P1* ... *P31 for polarity link open

Power Dis slpatlon 650 mW Ty pical v\(here PO through P31 are product terms

® Programmable Oﬁtput Polaﬂﬁ

description .
The 'PL839 (3-state outputs and the 'PL840 (open-collector outputs) are TTL ﬁeld—progrmable logic arrays containing
32 product terms (AND terms) and 8ix sum terms (OR terms). Each of the six sum-of-products output functions can
be programmed either high or low true: The true condition of each output function is activated by the programmed
logical minterms of 14 input variables. The outputs are controlled by two chip-enable pins to allow output inhibit and

expansion of terms.”
‘These devices provide!| hlgh-speed data-path logic replacement where sevefal conventional SS| functions can be designed
into a single package :

The SN54PL839°and SN 54PL840 are characterized for operation over‘ the fuil military temperature range of —55°C
to 125°C. The NS74PL839 and SN74PL840 are characterized for operation from 0°C to 70°C.

pin assignments in operating mode (bﬁﬁ is less than ViHH)

SN54PL’ . . . JT PACKAGE
SN74PL’ . . . NT PACKAGE
(TOP VIEW)

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT ‘PL839 ‘PL840
Vee N TYPICAL OF ALL 991%%? TYPICAL OF ALL OUTPUTS
i 10 k2 NOM

- OUTPUT
INPUT —4 h—{ - —

OUTPUT
L . ; - N _ o —
ADVANCE INFORMATION “Copyright © 1983 by Texas Instruments Incorporated
This document contains information on & new product. ek
Specifications are subject to change without notice. o Tms
INSTRUMENTS
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TYPES SN54PL839, SN54PL840, SN74PL838, SN74PL840
14 X:32°X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS

functional block diagram (positive logic)

OE2
-
=21 =1
2xe| _1_ *I—o
> P
u, | BX32 i~ o
L4
L —o
14 32 !
| — - 1
14 i~ 0
r 4 ~ .
rw o
= D

~~denotes fused inputs.

*'PL839 has 3-state () "PL840 has ope (3]
absolute maximum ratings ‘

SUPPlY Volage, VG - -t vttt ittt e e 7V
LT T Yo - Ve - 55V
Off-State OULPUL VOIAGE . . . . ... ...ttt ittt e te ettt ie ettt iananennnnas 5.5V
Operating Free-air Temperature Range SN54PL839, SN54PL840 ... .................. -55°C to 125°C

SN74PL839, SN74PL840 . .. ..............oounnn. 0°C to 70°C
Storage TeMPErature . . .. ... ... .. ...ttt nnneeeeeeeeeenensannnnnns -65°C to 150°C

2% TExas
INSTRUMENTS
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TYPES SN54PL839, SN54PL840, SN74PLB39, SN74PLB40
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS

recommended operating conditions

SN54PL" | SN74PL’ UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Vcc 4.5 5 5.5 |4.75 5 5.25 v
High-level input voltage, Vi4 2 2 Vv
Low-level input voltage, V)i 0.8 08| Vv
High-level output current, IQH -2 -3.21 mA
Low-level output current, IgL 12 24 | mA
Operating free-air P e, TA -55 125 0 70| °C

electrical characteristics

over recommended 6perating free-air temperature range

(

unless otherwise noted)

SN54PL’ SN74PL’
PARAMETER TEST CONDITIONS N Tver Ak TN Tver max] UMT
ViK Vece = MIN, I} = -18 mA -1.5 -15| V
VoH Vce = MIN, loH = MAX 24 . 32 2.4 3 \"
VoL Vce = MIN, loL = MAX 0.25 0.5 0.37 05| V
[0 Vce = MAX, V=556V 0.1 0.1 mA
liH Voo = MAX, V=27V 20 20| wA
I Vee = MAX, Vj =04V -0.4 -0.4] mA
g8 Vce = MAX, Vo = 2.25 V -30 -50 -112 | -30 -50 -112| mA
tozH Vee = MAX, Vo =27V 20 20| pA
lozL Vee = MAX, Vo =04V -20 -20| uA
ce %%‘%n;r‘:?'\,m Vi=ov, 130 200 130 190 mA
For conditions shown as MIN or MAX, use the ppropriate value ified under operating-conditions.

Al typical vaiues are at Vo = 5V, T = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, Igg.

switching characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54PL’ SN74PL’
PARAMETER | FROM TO TEST CONDITIONS UNIT
MIN TYPt MAX | MIN TYP: MAX
RL = 500 to GND,

Input Output 10 25 10 20
tpd npu PUt | CL = 50 pF to GND ns

ten Pin 1 RL1 =500t 7V, 9 16 9 13
or Output | R 2 = 500 to GND, ns

tdis Pin 13 CL = 50 pF to GND 8 15 8 12

$All typical values are at Vcc = 5V, Tp = 26°C.

TeExas
INSTRUMENTS
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TYPES SN54PL839, SN5APL40, SN74PL83S, SN74PLEA0

14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS

pin assignment in programming mode (pin 1 = ViHH) top views

PGM ENABLE [t

tVee = Veea for program and Ve for verify

>

_ OUTPUT POLARITY .
(PGM ENABLE = V1)

U24[] veet

AND MATRIX
Vees)

PGM ENABLE 'PGM ENABLE
PI1 PA1-
PI2 PA2
PI3 PA3
Pi4 PA4
PI5 PAS
PI6 PI6
PI7 PI7
PO PO5

PA4 [Jio PO4
PA3 [ PO3
GND 12 GND

pr’ogram'rﬁing parameters, TA' = 25°C

OR MATRIX
{Vce1. PAS = Vi)

PROGRAMMING

POST OFFICE BOX 226012 ® DALLAS, TEXAS 75265

" PARAMETER MEASURED AT MODE IMIN  TYP MAX |UNIT
PGM ENAB AND, OR
VIHH _ Program high-level input voltage 0 pins LE Polarity 16.5 17 175
ViLL Program low-level input voltage PGM ENABLE Any (] 0.4 A2
. PO pins Polarity 100
Py -l A
IHH rogram-level input current PGM ENABLE AND, OR 750 m,
thru Pl Polari
Vix Program-level 5nput Yoltage 2& fru POS A(:\J:Jr,lt‘(l)R 9.5 10 105 v
) Pl pins AND 06 2
hix Program-level input current 2 Polarity 5] mA
: POO thru POS OR 5 10
Veel Programming. supply voltage Vee OR 8.5 8.75 9 \
lcci Programming supply current vee. OR 250 400 | mA .
Veez Programming supply voltage Vee Polarity 0 04| V
VCce3~ - Programming supply voitage vee AND 4.75 5 526 V-
ViH High-level input voltage Any Any 2 v
ViL Low-level input voltage Any Any (4] 08| Vv
VOoH High-level output voltage Any Any 2.4 3.2 v
VoL Low-level output voltage Any Any 0.25 05| V
. POO thru PO5 Polarity
50 1
tw Program pulse duration oM AND. OR 000 | pus
POO thru POS Polarity
P | 10 %
rogram pulse duty cycle PGM AND, OR 50
td Delay time Any Any 10 s
tr Rise time Any Any 25 s
. TExas
INSTRUMENTS
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TYPES SN64PL839, SN54PL840, SN74PLB3Y, SN74PLBAD

14X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS

Pﬁbeﬁﬁﬁﬁiﬁc‘ﬁﬁacébﬁns

OUTPUT POLARITY
Program

Load all output pins with a 10-kQ resistor to 5 V and set pin 12 (GND) to O V. Program the output polarity before
programming either the AND matrix or the OR matrix. An unprogrammed device has all six outputs noninverting. When
the polarity link of an output is opened, the output functlon becomes inverting. Program one output at a time as follows:

Step 1: Set PGM ENABLE (pin 1) to V.

Step 2: Set V¢ (pin 24) to Voc2: set OE2 (pin 13) to Vi and PIO through PI13 to Vix. -
Step 3: Ramp the appropriate output to ViHH and remove after ty,.

Step 4: Repeat step 3 for each output to be programmed low.

Verifyk

Step 1: Set PGM ENABLE (pin 1) to VL ; set Vcg (pin 24) to Vcc2; set PIO through PI13 to ViX.

Step 2: Wait tq and raise Vcc (pin 24) to Vcc1 .

Step 3: Enable the device by applying V) to OE2 (pin 13).

Step 4: Sense the logic state of all six outputs. An output at VoH has been programmed to be inverting, while an
output at Vo[ has remained noninverting.

Step 5: Remove V(1.

— — == Vix
ALL PYPINS ——— )

H - """ Vee
Vee — ‘ ) ' —--Vcec2
td je—»
OE2 d, -=ViH
[ — s

SRS S P Y
je—tw—she—sfta | ta-io—i'i i

----———-V'HH

-4- —VOL
POO THRU PO5 / 3 -=ViL
td j—»¢PROGRAMS  |[¢—VERIFY—3]
@ A high level during the verify interval indicatés that progi b has been

@ A low level during the verify interval indicates that programming has not been successful..

FIGURE 1 — OUTPUT POLARITY PROGRAMMING WAVEFORMS

AND MATRIX
Program

Program the output polarity before programming enher the AND matnx or the OR matrix. Load all output pins with
a 10-kQ resistor to 5 V and set pin 12 (GND) to VL. Program each input separatelv for each product term, one fuse
at a time. Unused terms do not require fusing, however, all input variables of a selected product term must be
programmed either true, compltement, or don’t care (both tinks are blown), as follows:

Step 1:  Set PGM ENABLE (pin 1) to VjLL; set V¢ (pin 24) to Vcea.

Step 2:  ‘Disable afl outputs by applying V|H to PGM (pin 13).

Step 3: Disable all inputs by applying Vix to the | inputs.

Step 4: Address the product term to be programmed (O through 31) by applying its binary code (VY for a high and
Vi for a low) to outputs PAO through PA4 with PAO as the least significant bit.

TEXAS
INSTRUMENTS
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TYPES SN54PLB39, SN54PL840, SNT4PLB3S, SN74PL840
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS

PROGRAMMING PROCEDURE

Step 5: Lower the voltage on the first input to V|H for a true, or to V| for the complement.
Step 6: After t4, raise PGM ENABLE to V|HH.
Step 7: After additional tg, pulse the PGM input to Vjx for ty.
, Step 8: After additional t4 delay, lower PGM ENABLE to V| |.
Step 9: . Disable programmed input by raising it back to Vix.
Step 10: Repeat steps 5 through 9 for each input.
Step 11: Repeat steps 4 through 10 for each product term.

Verify

Step 1: Set PGM ENABLE (pin 1) to V|_L; set VcC (pin 24) to VCC3.

Step 2: Enable PO output by setting PGM to V|x.

Step 3: Disable all inputs by applying V|x to the | inputs.

Step 4: Address the product term to be verified (O through 31) by applying its binary code on outputs PAO through
PA4.

Step 5: Lower the input voltage on the first input to V4 and check the logic level of output PO, then lower the
same input to V| and again check the level of PO. The input variable state contained in the product term
is determined from the following table. Two tests are required to verify the programmed state of each variable.

STATE | PO
L L
TRUE H H
L{ H
COMPLEMENT H L
, L H
DON'T CARE H H
L L
' . INACTIVE H- L
Step 6: Disable verified input by raising it back to V|x,
Step 7: Repeat steps 5 and 6 for all other inputs.
Step 8: Repeat steps 4 through 7 for all other product terms.
tr H td je—f

- —;-— ———m—mme—e—=VIHH

PGM ENABLE

; —====--V
| tdjesl—tw td | ILL
1 1T Vix
PGM ! TT
td je—s|
— I 77 - o
POTHRUPI3 ] ! | , —————V
je—aitg - - - ViL
==ViH
ALLPAPINS ]
: ViL
ALL PO PINS W/‘ -= VOH
= VoL
j¢———PROGRAM———sj¢———| VERIFY

FIGURE 2—- AND MATRIX PROGRAMMING WAVEFORMS
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TYPES SNS4PL83S, SNG4PL840, SN74PLB39, SN74PL840
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS

OR MATRIX PROGRAMMING PROCEDURE

Program

Program the output polarity before programming either the AND matrix or the OR matrix. Load all output pins with
a 10-kQ resistor to 5 V and set pin 12 (GND) to O V. if the product term is contained in the output function, no fusing
is required. Unwanted terms are deleted by programming one at a time, as follows:

Step 1: Set PGM ENABLE (pin 1) to V). Disable the outputs by setting PGM (pin 13) to V|H4. Set VCC to VCC3.
Set PI6 through P113 and PAO through PAB to Vjx.

Step 2: Wait tq and raise VCC (pin 24) to the program level, VcC1.

Step 3: Use the inputs PAO through PA5 to address the product term (0 through 31) that is to be removed by applying
the corresponding binary code with input PAQ as the least significant.bit,

Step 4: Raise the output pin to V|x.

Step 5: Wait tg, then raise PGM ENABLE to V|HH.

Step 6: Wait tg, then pulso_ PGM to V|x for a period of tp.

Step 7: Wait tg4, then lower PGM ENABLE to V| L.

Step 8: Wait tg4, then remove V|x.from output pin.

Step 9: Repeat steps 4 .through 8 for all other output functions.

Step 10: Repeat steps 3 through 9 for all other product terms.

Step 11: Lower VcC to Vc(C3.

Verify

Step 1: Set PGM ENABLE (pin 1) to VL. Disable the outputs by setting PGM (pin 13) to Vji4. Set Vg to VcC3-
Set P16 through P113 and PAO through PAS5 to V|x.

Step 2: Wait tq and set VCC (pin 24) to the verify level, VCC1.-

Step 3: Address the product term to be verified (O through 31} by applying its binary code to inputs PAO through PA5.

Step 4: Wait tg, and set PGM (pin 13) to Vj.

Step 5: Monitor the state of all six outputs (POO through PO5) and determine the status of the OR matrix from the
following table:

OUTPUT OR
ACTIVE ACTIVE FUSE LINK
HIGH LOW -
L “H FUSED
H L PRESENT
ALL PI PINS l == Vix
-V
vces | - cc1
[ tr H
1 ] mmmeemmmmee——= VIHH
PGM ENABLE | /0
] 1 tdje—dje—tw—ole—aitg == ViL
PGM | H —— e memm e ——e - Vix
== VH
; ' I v
! L
VX — 1 ' '
] ' ' ' v
ALL PA PINS 7 - vm
td —td ¢ V::(

UV 7z2z2z2zzzzzz77 ——v
POO THRU PO5 v, 7 7 OH

-- VoL
le——PROGRAM ——| e—| VERIFY o
FIGURE 3— OR MATRIX PROGRAMMING WAVEFORMS
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS

LOGIC DIAGRAM
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FIELD- - TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8

PROGRAMMABLE SN74PLR19L8, SN74PLR19R4, SN74PLR19RS, SN74PLR19R8
L0GIC REGISTERED-INPUT FIXED-OR ARRAYS
D2709, DECEMBER 1982—REVISED SEPTEMBER 1983
@ Standard 24-Pin, 300-mil Packages [ Choice of Operating Speeds.
® Output Registers Have Preload :; :::: 28 m:: x::' ﬁt:l;'d pz'\: ;ower
Capability ’ i
® Output Registers Automatically Clear
During Power-Up
3-STATE REGISTERED
DEVICE 1/D INPUTS 1 INPUTS 0 OUTPUTS Q OUTPUTS 1/0 PORTS
‘PLR19L8 1 2 2 0 6
‘PLR19R4 1" 0 0 - 4(3-state buffers) 4
‘PLR19R6 1 0 0 8 (3-state buffers) 2
‘PLR19R4 1 [¢] : 0 : 8 (3-state buffers) 0
ddscription

These fixed-OR arrays with eleven data inputs feature input registers that can be used as they are or be programmed
into buffers. Some outputs of the ‘PL19R8, ‘PL19R6, and ‘PL19R4 have registers that can be loaded from the I/0
pins by a preload procadure while others are 1/O ports and standard 3-state outputs. All the outputs are automatically
set to a low. level when power is applied. The —1 and -2 parts offer a choice of operating frequency, swrtchmg
times,-and power dissipation.

The SN54PLR19’ is characterized for operation over the full military temperéture range of —55°C to 125°C. The
SN74PLR19’ is characterized for operation from 0°C to 70°C.
pin assignments in operating mode (voltages at pins 1 and 13 less than ViHH)

SN64’ ... JT PACKAGE
SN74’ ... NT PACKAGE

. (TOP VIEW)
‘PLR19L8 ‘PLR19R4 ‘PLR19R6 ‘PLR19R8

10 Uza]] vee outeek[1 Uza[Jvee ouTCLK
vo(J2 23fJvo (]2 ) VD
vo(]3 22000 o[]3 1o VD
vp[Js 2vo vo[Ja -~ 21Jvo Vb
vo[ls 20Jvo - vp[]s Q /D
vo[ls - 19[] VO 1vp[]e Q VD
vold7 18Jvo vo[]7 []a /D
D gd 17 vo vo[Js Ja VD
vo[Qe 1e[] Vo o[ o /D
vo[Jio 1sJo VD nvo /D
von  140] ne® /D M incLk® - D
eNo[12 13[4 GND [10€ GND

% Pin 14 is also used for the preload procedure on page 34.
schematics of inputs and outputs

EQUIVALENT OF EACH I/D INPUT EQUIVALENT OF ALL TYPICAL OF ALL OUTPUTS
OTHER INPUTS
vee Vee . ' vee
31540 3 10k NOM Rea
3
INPUT ___< v INPUT — b 4 1 .
b — {&4 - p: — OUTPUT
-~y % Y
* b 4 ) 2 ! ﬁ Y 3
77
/7» PIN 13: Rgq = 5 kQ +
ALL OTHERS: REQ = 10 k2
ADVANCE INFORMATION Copyright © 1983 by Texas Instruments Incorporated
This document contains information on a new product.
Specifications sre subject to change without notice. Tm ) 31
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TYPES SNG4PLR19L8, SNS4PLR19R4, SNG4PLR19RG, SNS4PLR19R8

SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8

‘REGIST ERED-INPUT FIXED-OR ARRAYS

functional block diagrams (positive logic)

‘PLR19LS ‘PLR19R4
3
OUTCLK. C!A
& = 4 <
xea | 7, | vp ° a N >1 = o
i 5 38 X 64 [~ gun
1 p——————0 )\
e ! °
INCLK 4:::);:z 1" 7, D—Q—Q—b— 10 _=¢_ & N o
" - n
1/ ——~——] 20 ol 7, o-ag-4-d—1/0 INCLK N _i;‘:’ > o, | A N o
i) o 1 o-at-4-o—10 /D i 20 nwol = B )
:{: . ] o-af-e-p— 10 Sg-qmo 2, | vp-a—e>{—0
m
. =, , & 7_' o-aye-—110 .5: : . h i b ¢> vo
— [_ o | 5 b-a}-¢>—10 3 LA 7 a4+ o
. D = b > o
. e " «f—>
< ] P~ .
D
‘PLR19R6 'P!.R19R8
ouTcL m:‘ &Jrcf: o
& 8 > =0 2] Q 8 >1 — -0 a
smxee 7] ¢"‘° 05 60 7 éun N_\
. ° - o
. é — - # F
INCLK B> oc2 ", - § — TNCLK > 0C2 A —— ‘ § )
w1 s, | 4 w2 - s = Q
1D ——p——_20 (O . L e E) n 1. b é -
11 0 < § - 11, "o 8, ? . a
M1 8 [ Y
é s ) { & s {) a
- L len 21 = 8 a
3 == Zp-a—¢>—1—10 f—te D > ? : N
1 bt . Dl o
[— 340 % " B r o—r—1. —\
. Y s,
[ < =
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply vOItage, VO (888 NOLE 1) ... vttt eeteeiiee e et ieetetiieeeeeeeeeentiiaaaeeseeeneannnnnnens 7V
Input voltage(see Note 1) ...............cvvvvnnennn. b o teeraceasaeisiaerasatraaiseneoastirorteenracnnenn 55V
Voltage applied to a disabled output (SB8 NOtE 1) .. ... ..uvueurriirenenrenreernerneueenenernsenenesnennns 55V
Operating free-air temperature range: SNBAPLR' ... . ..ottt ittty —55°C to 1256°C
L o 0 P 0°C to 70°C
StOrage temperature TANGE . ... ... ...coiiiitttiettetiiieeeeettetiiiiiiiiireaees —65°C to 1560°C

NOTE 1: These ratings apply except for programming pins during a pmgrimming cycle or during a.preload cycle.
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TYPES SN54PLR19LS; SN54PLR1SR4, SN54PLR1SRG, SN54PLRISAS,
SN74PLR1SLB, SNT4PLR19R4, SN74PLR19RS, SN74PLR19RS
REGISTERED-INPUT FIXED-OR ARRAYS

recommended operating conditions

v i SNG4PLR19’ SN74PLR19’ UNIT
MIN NOM MAX MIN NOM MAX
Vce - Supply voitage - 4.5 65 . 65 4.75 5 526 \'/
ViH High-level input voltage 2 55 2 55 \
ViL Low-level input voltage 0.8 08 \
loH High-level output current -2 -3.2 mA
oL Low-level output current 12 24 mA
TA Operating free-air temp — 55 125 0 70 °C
electrical characteristics over recommended free-air operating temperature range
SNG64PLR19’ SN74PLR19’
PARAMETER TEST CONDITIONSt MIN_ TYPE MAX MIN _ TYPE  MAX UNIT
VIK Ve = MIN, h=—18 mA -15 —-15 Vv
VoH Vee = MIN, loH = MAX 24 3.2 24 33 Vv
VoL Vee = MIN, oL = MAX 0.25 0.4 0.35 0.5 \
lozn 3‘;“;‘;“;, Vee = MAX, ViH=27V 1 :g 12 bA
oz 3"‘;';:‘ VCC=MAX,  Vjq=04V - 2:2 - 2:2 4 uA
OE Input 0.2 0.2
] 17D Inputs Ve = MAX, Vi=65V ) 0.1 0.1 mA
All others 0.1 0.1
OE Input . 40 40
WH 1/D Inputs Vee SMAX, V=27V 20 |- 0.1 HA
All others Toree 20 0.1
OE Input -04 —-04
(TR 1/0 Inputs Vee = MAX, V=04V —0.6 -0.6 mA
All others —-0.2 —-0.2
10§ . Vee = MAX, . Vp=2.26V -30 ~125 -30 -126 mA
—1 Parts Vee = MAX, Vi=0Vv, 150 200 150 200
Icc mA
—2 Parts Outputs open 75 100 75 100
TFor conditions shown as MIN or MAX, use the appropriate value specified under perating conditi
$All typical values are Vee = 8V, Tp = 26°C.
5The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit current, log. -
input timing requirements -

) MIN MAX | UNIT
folock  Clock frequency 0 40 MHz
tw Clock putse duration, clock high or low 10 ns
tgu Setup time, I/D input before INCLK? 12 ns
th Hold time, I/D input before INCLK! ) 0o ns

‘PLR19R4, ‘PLR19R86, ‘'PLR19R8 timing requirements
: MIN MAX | UNIT
folock  Clock frequency 0 30 MHz
tw Clock pulse duration, clock-high or low 12 ns
[ teu Setup time, input or feedback before OUTCLK1 15 ns
th Hold time, input or feedback before OUTCLK! ’ 0 ns
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TYPES SN54PLR13L8, SN54PLR19R4, SNG4PLR1SR6, SN54PLR19RS,
SN74PLRTIL8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8
REGISTERED-INPUT FIXED-OR ARRAYS

switching characteristics over

N

recommended operating free-air temperature range (unless otherwise

noted)

— 1 PARTS — 2 PARTS
INPUT TEST -

PARAMETER| FROM To MODE | CONDITIONS | MIN _TvPT MAX | MiN_Tvet max | UNTT
fmax Either 30 20 MHz
tpd ILVO 70,0 Either 16 25 ns
tod OUTCLKt | Q Either 12 20 ns
ten OE! Q Either ] 8 15 ns
tdig OEl Q Either A1 =5000 6 12 ns
tod INCLK! | /0,0 Registered cL " 50 of 23 32 ns
ton INCLKT | 1/0,0,Q | Registered L=50p 25 36 ns
tdis INCLK! = | 1/70,0,Q | Registered = 20 30 ns
tpd 72>] - 10,0 Buffered 20 30 ns
ten 1/D,170 170 Buffered” 22 32 ns

W 1/D,I/0__| I/0 Buffered 17 26 ns

tAH typical values are at Vigg = 5 V, Ta = 25°C.

PRELOAD PROCEDURES
+BV-— =~ \
Vee / \
ov
OUTPUTS DISABLED
VIH
OE ( \
ViL | !
tdis —»| |je— —.' je—ten
! ENABLE PRELOAD 1
VIHH =~ —— — — — - |
| 1 100 ns!
PIN 14 : i | MIN Il
1 ! | 1
viL 4 (I ; ! :
i I it !
1 APPLY Q/,
VIHH == — — — — — - ——— Ll |
1
d "::'3'__’ | VERIFY NEW
Q Vou JERIFY STATE Oy | i }  STATEQy ~ VERIFY Q'n+1
i |
VoL 4
| | % fo-
P‘N“ VlH_—————-————-—————-—-—-— ————— — -
(OUTCLK) ViL n
FIGURE 1—PRELOAD WAVEFORMS
preload procedure for registered outputs
Step 1 Pin 13 to VjH, Pin 1 to Vi, and VG to 5 volts.
Step 2 Pin 14 to VIHH.
Step 3 Apply an open circuit for a low and V|HH for a high at the Q outputs.
Step 4 Pin 14 to V).
Step 5 Remove the voitages applied to the outputs.
Step 6 Pin 13 to VL.
Step 7 Check the output states to verify preload.
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TYPES SN54PLR19L8, SN64PLR1SR4, SNG4APLR19RG6, SN54PLR19RS,
SN74PLR1SL8, SN74PLR19R4, SN74PLR19R6, SN74PLR1SRS
“REGISTERED-INPUT FIXED-OR ARRAYS

pin assignments in prognmming mode (PGM ENABLE, pin 1 or 13, at Vmu)

PRODUCT TERMS 0 THRU 31 PRODUCT TERMS 32 THRU 63
(TOP VIEW) ) o (TOP VIEW)
ram enasie (11 Uaa[] vee pam veriry (1 Uza[vee
po(]2 230 . po(]2 23]-
e [3s - 22[] po3 nd3 220Qur
p2[]4  21[] P02 © (e 21[Jrao
3]s  20[] POt pa]s  z0[JPar
P4 [l6 . 19{] PoO - pa]6 19/]PA2
P57, 18[] Pao ps[]7  18[]ro3
rs[j8  17{] Pa1 meEs 17[]PO2
7o 18] Paz ‘ p7(Jo  1s[JPO1
pa[J10 15[J LR p8[J10 15[]POO
P 1 14[] nck . PBE" 14{] INCLK
GND [J12  13[7] PGM VERIFY GND[]12 . 13[] PGM ENABLE
*No programming function. Make na connection.
TABLE 1—INPUT LINE SELECT ) TABLE 2—PRODUCT LINE SELECT
INPUT PIN NAME PRODUCT PIN NAME
LINE LINE
NUMBER- | PI9 PI8 PI7 PI6 PI5 Pi4 PI3 PI2 PI1 PIO L/R NUMBER POOPO1PO2PO3PA2PA1PAO
o - HH HH HH HH HH HH HH HH HH L Z 0,32 2 Z Z HHZ Z 2
1 HH HH HH HH HH HH HH HH HH H Z 1,33 Z Z Z HHZ Z HH
2 HH HH HH HH HH HH HH HH HH L HH 2,34 Z Z Z HHZ HH Z
3 HH HH HH HH HH HH HH HH HH' H HH 3,35 Z Z Z HHZ HH HH
4 HH HH HH HH HH HH HH HH L HH 2 4,36 Z Z Z HHHHZ 2z
5 HH HH HH HH HH HH HH HH H HH Z 5,37 Z Z Z HH HH Z HH
6 HH HH HH HH HH HH HH HH L HH HH 6,38 Z Z Z HH HH HH Z
7 HH HH HH HH HH HH HH HH H HH HH 7,39 Z Z Z HH HH HH HH
8 HH HH HH HH HH HH HH L HH HH 2 8,40 Z Z HHZ zZ2 Z 2
9 HH HH HH HH HH HH HH H HH HH Z 9,41 Z Z HHZ Z Z HH
10 HH HH HH HH HH HH HH L  HH HH HH 10,42 Z Z HHZ Z HH Z
1 HH HH HH HH HH HH HH H HH HH HH 11,43 Z Z HHZ Z HH HH
12 HH HH HH HH HH HH L HH HH HH Z 12,44 Z Z HHZ HHZ Z
13 HH HH HH HH HH HH H HH HH HH Z 13,45 Z Z HHZ HH Z HH
14 HH HH HH HH HH HH L  HH HH HH HH 14,46 Z Z HH Z HH HH Z
15 HH HH HH HH HH HH H HH HH HH HH 15,47 Z Z HH Z HH HH HH
16 HH HH HH HH HH L HH HH HH HH Z 16,48 Z HHZ 2z 2 2z 2z
17 HH HH HH HH HH H HH HH HH HH 2 17,49 Z HHZ Z Z Z HH
18 HH HH HH HH HH L  HH HH HH HH HH 18,50 Z HHZ Z Z HH Z
19 HH HH HH HH HH H HH HH HH HH HH 19, 51 Z HHZ Z Z HH HH
20 HH HH HH HH L HH HH HH HH HH Z 20,52 Z HHZ Z HHZ 2z
21 HH HH HH HH H HH HH HH HH HH Z 21,63 Z HHZ Z HH Z HH
22 HH HH HH HH L  HH HH HH HH HH HH 22,54 Z HHZ Z HH HH Z
23 HH HH HH HH H HH HH HH HH HH HH 23,55 Z HH Z 2Z HH HH HH
24 HH HH HH L HH HH HH HH HH HH Z 24,56 HHZ 2z 2z 2z 2z 2
25 HH HH HH H HH HH HH HH HH HH Z 25,57 HH Z 2 2 Z Z HH
26 HH HH HH L HH HH HH HH HH HH HH 26, 58 HH Z 2 Z Z HH Z
27 HH HH HH H HH HH HH HH HH HH HH 27,59 HH Z 2 Z Z HH HH
28 HH HH L HH HH HH HH HH HH HH Z 28,60 HH Z Z Z HH Z 2
29 HH HH H HH HH HH HH HH HH HH Z 29, 61 HH Z Z Z HH Z HH
30 HH HH L HH HH HH HH HH HH HH HH 30, 62 HH Z Z Z HH HH Z
31 HH HH H HH HH HH HH HH HH HH HH 31,63 HH Z Z Z HH HH HH
32 HH L HH HH HH HH HH HH HH HH Z
33 HH H HH HH HH HH HH HH HH HH Z
34 HH L HH HH HH HH HH HH HH HH HH
35 HH H HH HH HH HH HH HH HH HH HH
36 L HH HH HH HH HH HH HH HH HH Z
37 H HH HH HH HH HH HH HH HH HH Z
38 L HH HH HH HH HH HH HH HH HH HH
39 H HH HH HH HH HH HH HH HH HH HH

L=V, H=Vjy, HH = Vi, Z = high impedance (e.g., 10 k0 to 5V)

1282
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TYPES SNSAPLR19LS, SNGAPLR1SRA, SNGAPLR1SRE, SNGAPLATIRS,
-SN74PLR19LS, SN74PLR19RA, SN74PLR19RS, SN7SPLR19RS

REGISTERED-INPUT FIXED-OR ARRAYS

programming bammeters, TA = 25 °C

. MIN NOM MAX | UNIT
Vec  Verify-level supply voltage 4.5 5.0 5.5 v
Vi - High-level input voltage 2 5.5 Vv
ViL Low-level input voitage 0.8 \"J
Vo High-level output voltage 65 |'V
ViHH Program-puise input voitage 10.25 10.5 10.75 \"

PO 50
. PGM ENABLE, L/R 25
iHH  Program-pulse input current PL, PA 5 mA
vee 400
tw1  Program-pulse duration at PO or I/D pins 10 50 us
tw2  Pulse duration at PGM VERIFY and INCLK 100 ns
| tsu Setup time 100 ns
th Hold time 100 ns
td1 Delay time from Vcc to 5 V to PGM VERIFY 1 100 us
td2 Delay time from PGM VERIFY ! to verification of output 200 ns
td3 Delay time . 100 ns
Input voltage at pins 1 and 13 to open verify-protect (security) fuse 20 21 22 v
input current to open verify-protect (security) fuse 400 mA
Pulse duration to open verify-protect (security) fuse 20 50 ms
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TYPES- ; SNGAPLR18R4, SNS4PLR19RS, SNG4PLR19RS,

Sluﬂﬂﬁlf SN74PLR19R4, SNTAPLRISRS, SN7APLR1SRB

REGISTERED-INPUT FIXED-OR ARRAYS
ViHH
PGM ENABLE ./:(
' ViL
. tou Jo|
SELECTED y ViHH
P1, L/R; PA PINS Vi ViH
(SEE TABLES !
1AND 2) - :"'9“, g
I-H i
. ——— _= - ViH
INCLK ! ' - ‘ i
| o o o o i e o o e o e o — VIHH
’ N E) -
vee ——4/1 i v
R - — o
, i f e e e e e e e ——— ViHnH
SELECTED : @ ,
wicTamE ~OO e XK o
g HEAA g AVAVAVAVAVAVAVAVAVAN VoL
t—tgr ) [T2 i
PGM VERIFY _I o

viL

@ A high hve! during the verify lmarvd indicqas that programming has not been successful.
@ A low level during the verify interval indi that prc ha been

FIGURE 2 — PROGRAMMING WAVEFORMS FOR ARRAY FUSES

programming procedure for array fuses

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product
lines are shown in Tables 1 and 2.

Step 1 Raise PGM ENABLE to V|HH-.

Step 2 Select an input line by applying appropriate levels to L/R and Pl pins.

Step 3 Begin selection of the output line with appropriate conditions on PA pins.

Step 4 Pulse INCLK to VjH.

Step 6 Raise VcC to VIHH:

Step 6 Blow the fuse by pulsing the appropriate PO pin to VIHH as shown in Table 2 for the product line.
Step 7 Return Vcc to 5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VoL

if the fuse is open.
Steps 1 thru 7 may be repeated if the verification does not indicate that the fuse was successfully programmed (blbwn),
but no more than 4 times. Verification is possible only with the verify-protect fuse intact.

To prevent further verification, two last fuses may be blown by raising pin 1 and pin 13 to 21 volts + 1 volt. V¢¢
is required to be at O during this operation.
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TYPES SNS4PLRTSLS, SNG4PLR19R4, SN5APLR1ORG, SN54PLR19RS,
SN74PLR19L8, SN74PLR19R4, SN74PLRTIR6, SN74PLR19RS
REGISTERED-INPUT FiXED GR ARRAYS

Vece

i
|
‘ : |
' 1
|
CVIHH ———————— - :
1/D INPUTS t43->| f \i I
' 'l I+ t4.
viL —

VERIFY

[

| S
&

! § - ——=VIH
! [ '“"! l [
i
VIHH | L ; '
PIN 14 N I A i
(INCLK) | H ! : ‘
: Vit ! 0 ' | )
| ! | ) o
ViHH == L : ; = L
PIN13 43 1 0 1
i/ R
VIL - - L : | | | a3 1 !‘ :
! ] | by
VI e e e e e e e i [ | M | e tg3
N2z VIHH a3l *!:
(L/R) 2 1
1] 1
I I .
z ; i '
PIN 15 i ! tpd ke ——
C e et ot
tgu—»l - : ]

PINT VIH= — — — — — — — — — ————— e —— — '
(OUTCLK) vy l l | !

FIGURE 3 — ARCHITECTURAL FUSE PROGRAMMING WAVEFORMS

programming procedure for architectural fuses (see Note 2)

Step 1 Apply low levels to all I/D pins and 5 volts to the V¢ pin.
Step 2 Raise Vcc pin to ViHH.
Step 3 Raise INCLK pin to V|HH.
Step 4 To program a D input pin into an | mput pm pulse the selected pin to VjHH.
Step 5 Lower INCLK to Vj_and V¢ to 5 volts.
Step 6 Raise pin 13 and all I/D input pins to V|HH.
Step 7 Set pin 22 to Z to select pins 2 thru 11 or set pin 22 to V|HH to select pin 23.
‘Step 8 Raise INCLK to V|HH,
Step 9 To verify that fuse has been blown, pulse selected | pin from V|4 to Vi, then to V|H and back to ViHH
while clocking pin 1. If output at pin 15 follows the | input the fuse has been blown.
Step 10 Repeat above steps 1 thru 9 for each D input to be programmed into an | input.
NOTE 2: Refer to pin assig in ing mode for prog ming selected I/D pins from D inputs te | inputs.
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~TYPES SNG4PLR19L8, SN74PLR19L8
REGISTERED-INPUT FIXED-OR ARRAYS

]

INPUT LINES
/ ad N
0 4 8 12 16 20 24 28 32 36 —
4 0c2 oca
1/D @] pe 62t (23), 1y
Mo l’zﬂ 2
= PRODUCT -
LINES
0
: (22)
.
L]
7 ]
wo 8 135 g 3 .
:: . (21)
: p——I1/0
= 0
) oc2 15
(@) 1c2 -"q
1/D— 20 16
L 120)
L]
) /0
¥ é - + 5 -
23 = - - N 1
/D L g . 24 ) nd
M1 . . (19)
: - p——1I1/0
- L]
a3 3
- ——
I/D L :2? 32 <4
M1 : (18)
+ . —1/0
D)
39
[ 0Cc2 4 3
Mo
M1 : . (17)
9 . e —————1/0
- .
47
0c2 - : %
LA - K<
"o -
M1 A 3
.
S . : — 198 o
L]
oce 55
15 e K
L]
0.
: (15) o
= .
63
¢—poc2 N
ey K
{m1
s
) Jicz
/D o
z w1
Qﬂ"mcu(
(13) I
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TYPES SNSAPLR1IRA, SN74PLR19R4
REGISTERED-NPUT FIXED-OR ARRAYS

outcLk >
INPUT LINES
7 /N e — \. 5
4 122 16 20 .24 28 32 . 36
L loc g oc2
wo 2L 12 = @)
MO o -
PRODUCT
LINES
o
. (22)
. -
. : o
: :
r 0C2. 7 - = 5 x
(3) 1c2 - - + — M E 8 S C——
1o § ] : ; : ]
. A (21)
Y 4+ ————— 1/0
M ; :
L s %
wo 8138 6 N
L (20)
: P2
. ,
) O oy B .
o &Y E’ 24 — D
R B (19)
. g a
1 . !
—l_3 3,
VD 6) ;"g: ) - . JQM ‘
i I {18)
L . Q
e Hate
4 oc2 39 A
vo g2 o d
el
M1 L4
Ll
1 .
L]
47
4 ocz - - ] - - i
/D @) 357 48 —+ : .
R G ‘ -
L] - 1
g . + 018) /0
. - +4- -~
QC2 55 - - "
o &L 15 56 - - —
L]
M1 N
g . 18)
= L]
) 63
o Iy —K—
M1
4 oc2
L] -
W
x 04) ek
03) 58
- —
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TYPES SN54PLR1SRG, SN7APLR19R6
REGISTERED-INPUT ‘FIXED-OR ARRAYS

wTCLKQL{>

INPUT LINES
A

] 4 8 12 16 20 24 28 32 . 36

@] iy
L e
PRODUCT
LINES
0
L]
.
..
G
] 7.
wo 8L 18 5
L]
L]
.
e .
[ 18 -
o 15 e
b | »
b Ld
Te o
- ‘.
23
L 0C2 -
5 .im :
iw=1—» [ 24
v .
.
= L
.
L loal 3
o & [T
M1 .
.
= L]
L]
]38
w8
L]
.
— L]
- e
47
0C2
IID(.;, :!g 48
1 L]
L] =
L
S
1 55
w1 56
M H
gk‘i_"_ . as),
s .
63 ! )
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42

REGISTERED-INPUT FIXED-OR ARRAYS

)

OUTCLK
INPUT LINES
. N
12 16 - 20 24 28 32
1o
o B 138
PRODUCT
LINES
[}
L]
ey
L]
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/D R 8
by L]
M1 o
‘ .
.
15
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vo Wi 138 PG
Mo [y
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= e
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= .
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FIELD-

TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8
SN74PLT1918, SN74PLT19R4, SN74PLT19R6, SN74PLT19R8

PROGRAMMABLE

LOGIC

LATCHED-INPUT FIXED-OR ARRAYS

D2710, DECEMBER 1982 —REVISED SEPTEMBER 1983

@ Standard 24-Pin, 300-mil Packages e Data Input Registers Programmable
® Output Registers Automatically Clear to Buffers
During Power-Up ® Choice of Operating Speeds
. —1 Parts . . . 30 MHz Max, Standard power
® Output Registers Have Preload
Capability —2 Parts . . . 20 MHz Max, Half power
: 3-STATE REGISTERED
DEVICE 1/D INPUTS 1 INPUTS P dytiesinil Q OUTPUTS 1/0 PORTS
‘PLT18L8 R 2 2 0 [
‘PLT19R8 1 o 0 8 (3-state buffers) 0
‘PLT19R6 1" 0 0 6 (3-state buffers) 2
‘PLT19R4 11 0 0 4 (3-state buffers) 4
description

These fixed-OR arrays with eleven data inputs provide input registers that can be used as they are or be programmed
into buffers: Some outputs of the ‘PLT19R8, ‘PLT19R6, and ‘PLT19R4 have registers that can be loaded from the
1/0 pins by a preload procedure, while others are /O ports and standard 3-state outputs. All the outputs are automatically
set to a low level when power is applied. The —1 and —2 parts offer a choice of operating frequency, switching
times, and power dissipation.

The SN54PLT1 9 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74PLT19’ is characterized for operation from 0°C to 70°C.

pin assignments in operating mode (voltages at pins 1 and 13 less than V|HH)

SN54’ ... JT PACKAGE
SN74’ ... NT PACKAGE

. (TOP VIEW)
‘PLT19L8 ‘PLT19R4 ‘PLT19R6 ‘PLT19R8
L Nvee outck 1 U24[Jvee  outcik 24[Jvec  outck [ vee
V0 [J2 D vp [J2 23vD VD VD vo [2 VD
VD 13 o vo 3 22[]vo /D 1o vo [3 Q
VD 4 D vo vo Qs 2an[vo /D o vo 4 Q
D s 1o vo s 20Ja VD Q vo [s Q
vD e 1o vo[Je s[Ja /D Q vo [ Q
o [z Tvo vo[J7 180 a /D Q vo 7 Q
VD [s 0o vo s 170a VD Do vo (8 a
D [Jo N vo vo [Je 1e[Jvo VD 1o vo {9 Q
/D Do vo (o 1sJvo /D o vo [0 a
17D 7 INCE* D 11 14[] INLE* VD [ INCE* vo On INCE*
GND al GND [J12 13[] GE GND []0E GNo [[12 OE
*Pin 14 is also used for the preload procedure on page 46.
schematics of inputs and outputs
EQUIVALENY OF EACH | TYPICAL OF ALL OUTPUTS
vee Vce
Rea
INPUT -
144 - EI —OUTPUT
L # 1 %
P i
PIN 13: Rgg = 6 kO /J?
ALL OTHERS: REQ = 10 kO
ADVANCE INFORMATION Copyright © 1983 by Texas Instruments Incorporated
‘This document contains information on a new product.
Specifications sre subject to change without notics. TEXAS
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TYPES SNS4PLT19L8, SNGAPLT19R4, SNG4PLT1SRG, SN54PLT19RS
SN74PLTISLS, SN74PLT19R4, SNTAPLT19RG, SN74PLT19RS
'LATCHED-INPUT FIXED-OR ARRAYS

functional block diagrams
‘PLTIOLE "PLTI9R4
axe 7 ] S—— o qenz
- oUTCLK <1
[ ‘ ) ) '~
—1‘—_7 ° s | s | > & 0 o
W ————Jocz 1, 7 b-a—4-0—10 el I L =N
41c2 i 8 o
AL 5.1 -y — & :
1D ————q 20 w1 = ’ S . & - -——\ R
eq-dmo (7] peaged—wo L . " m
m ! W e | S ] a
_;‘__ D—Q -4 i/0 D —mgheed 2D nl = "—ﬂ
= 8, 7, b-4-»— 110 N, Mo 7, 9| 0
—2 T 3 _ P& o . _ P-a—+->—
, o-;«-—-— 5 :7 D* p—10 . . —17&- . - b > )
] 5, N = Y A 7 <+ [
8 ) 1 P ‘\ <> o
4 oY
. 4
‘PLT19R6 ) ‘PLT19R8
[ 3 [EN2 o EN2
ouTcLl 7 QUTCLK c
= = —
a;u iR D — ¢ - > a %wl ’ N-—\ °
- - e § — °
TNCE ————j 0c2 1 -3 __\ TNCE ——————( oc2 ) -3 § . -
PR RT3 D 1, ez ) - Q
m:—':«—-—- 2D b1 ‘:‘ | L e £ ol v é L .
11 8
. M1 P 3 s, . [
N |5 5, ] 5
= - >1 = - J —
= = . s ? ‘ a
> Setn e V] 10 f—d b i . N o
E bl ] ey r U P e j k —
S« 5 i
e

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VO C (SBE NOE 1) . ... .iv i inetiineiieteeerentneeetnonernseesoeanenesnsnesneensneennansns

Input voltage (568 NOt8 1)........couveurerurenrearianrannnns E

Volitage applied to a disabled output (SBE NOLE 1) ... .vvuvrereeuernireeienernseneneeneneenenns

Voitage at any programming pin.........cooeveeveoniiennnnrneinss e ettt e eiaaa

Operating free-air temperature range: SN54PLT ......... e eeeeatee st e —55°C to 125°C
SN74PLT' ....... N 0°C to 70°C

Storage temperature range ........ N —66°C to 150°C

NOTE 1: These ratings apply except for programming pins during a programming cycto or during a preload cycle.

883
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TYPES SNG4PLT19L8, SNS4PLT19R4, SNSAPLT19RG, SNSAPLTTIRS,
‘SN74PLT1918, SN74PLT19R4, SN74PLTTIRG, SN74PLT19RE

I.ATCHED-INPUT FIXED-OR ARRAYS
]
recommended operating conditions
SNG4PLT19’ SN74PLT19’ UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voitage 45 5 6.5 4.75 5 5.26 \
ViH High-level input voitage 2 55 2 5.5 \Z
ViL Low-level input voltage 08 08 v
VoH High-level output voltage 556 55 v
loH High-level output current ~2 -3.2 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature —55 126 0 70 °C
electrical characteristics over recommended free-air operating temperature range
SNB4PLT19’ SN74PLT19’
t
PARAMETER TEST CONDITIONS MIN eSS MAX MIN TYpt MAX UNIT
VIK Vce = MIN, = —18 mA -15 -15 v
VoH Vee = MIN, IoH = MAX 24 3.2 24 33 v
VoL Vce = MIN, _lpL = MAX 0.25 04 0.35 05 v
Outputs - = 20 20
lozH 70 ports Vee = MAX, Vo=27V 00 700 A
Outputs ~ ~ —20 -20.
lozL 170 ports Vee = MAX, Vo=04V —3850 ~250 MA
OE Input 0.2 0.2
! Vee = g =5,
! All others cc = MAX Vi=55V 0.1 oa ] ™
OE Input 40 40
! = MAX, =2,
H  [“All others Vee Vi=27v 20 o1 | “
OE Input ; -04 -04
" FaAioters Vee = MAX, =04v ~02 02| ™
10§ Vce = MAX, Vp=226V -30 -125 -30 -125 mA
-1 Parts Ve = MAX, vi=0V, 150 200 150 200
Icc mA
-2 Parts Outputs open 75 100 75 100

tFor conditions shown as MIN or MAX, use the appropriate value specified under

* Al typical values are Voc = 6V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit current, Igs.

‘PLT19R8, '‘PLT19R6, '‘PLT19R4 timing requirements

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

—1 PARTS —~2 PARTS

) [ MIN MAX | MIN MAX | uNIT
fclock  Clock frequency 0 30 0 30 MHz
tw Clock pulse duration, clock high or low 12 12 ns
tgy Setup time, D input before INLE! ns
tsu Setup time, input or fesdback befors OUTCLK! 15 15 ns
th Hold time, input or feedback before OUTCLK! (] 0 ns

TExas
INSTRUMENTS
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mcnsmur rlxgs-an Aaauvs

switching characteristics over rocommended operating free-mr tompontura ranqv (unleu otherwise
noted)

PARAMETER| FROM | TO INPUT TEST _) PARTS _2PARTS UNT|
‘MODE CONDITIONS [MIN TYypT MAX [ MIN TYpT ~MAX
fmax } | Either 30 20 1 ™MH:z
tod 1,1/0 /0,0 Either 16 : 25 ns
tod OUTCLK T | Q Either 12 20 ns
ten “OE! Q Either : 8 . 15 ns
tdis T Okt Q Either 6 B 12 ns
tod _ |INLE /0,0 Latched 16 25 ns
ten INLE 1/0,0,Q | Latched 25 35 ns
tdis INLE 1/0,0,Q | tatched | 20 3 | ns
tod 73] 10,0 Buffered - - i 20 30 ns
ten 4D, V0O | V0. | Buffered . 22 32 " ns
tdis /D, 170" | VO Buffered 17 ~ 26 ns
YAl typical values are Ve = 5 V, Tp = 25°C.
PRELOAD PROCEDURES
5V -
ov : .
. OUTPUTS DISABLED
ViH
OE : ’ \
v ] I
tdis | e , : | f-ten
: ! ENABLE PRELOAD |
VIHH~— = — = — — - - - |
| ] 100 ns!
PIN 14 : | MIN :
| 1 ! l
viL + ! - .
! : le——tw1 ——} :
1 APPLY Q' I
VIHH = —— — — — — 4=—= _~.:_ = Ul {
1
i 100ns AL [} 4
a VERIFY STATE o,. L A ' vgmféugw VERIFY Q'
VOH ] : Q'n ‘ n+1
VoL z g
O PINT Ve e e e e e e e
(OUTCLK) vy

FIGURE 1—PRELOAD VOLTAGE WAVEFORMS

preload procedure for registered outputs

Step 1 Pin 13 to ViH, Pin 1 to V|, and V¢ to 5 volts.
Step 2 Pin 14 to ViHH-
Step 3 Apply an open circuit for a low and V|| for a high at the Q outputs.
Step 4 Pin 14 to V.
Step 5 Remove the voltages applied to the outputs.
Step 6 Pin 13 to VL.
Step 7 Check the output states to verify preload.
INSTRUMENTS
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TYPES SNSAPLT19L8, SNS4PLT19R4, SNS4PLT19RE, SNE4PLTIORS,
“SN74PLT1918, SN74PLT19R4, SN74PLT19R6, SN74PLT1IR8
LATCHED-INPUT FIXED-OR ARRAYS

pin assignments in programming mode (PGM ENABLE, pin 1 or 11, at ViHH)"

PRODUCT TERMS 0 THRU 31 PRODUCT TERMS 32 THRU 63
(TOP VIEW) (TOP VIEW)
pomveriry [J1 W24 vee
pold2z 230
(3 220 wmr
p2[je 21[]-Pa0
pa3(]s . 20[] eat
pall6  19(] Paz
ps(]7 18] Po3
pe(l8  17[] ro2
(e 16[1 Por
s []10  15[] P00
pe[1  14[] WE
GND ({12 13[7] PGM ENABLE

*No
TABLE 1—INPUT LINE SELECT TABLE 2—PRODUCT LINE SELECT
INPUT PIN NAME PRODUCT PIN NAME
LINE LINE i .
NUMBER | P19 PI8 PI7 PI6 PIS P4 PI3 PI2 P11 PIO L/R NUMBER POOPO1PO2PO3PA2 PA1 PAD

0 HH HH HH HH HH HH HH HH HH L 2 | 0,32 2 2.2 HHZ z 2
1 HH HH HH HH_ HH HH HH HH HH H Z 1,33 Z Z Z HHZ Z HH
2 HH HH HH HH HH HH HH HH HH L HH : 2,34 Z Z Z HHZ HHZ
3 HH HH HH HH HH HH HH HH HH H HH 3,35 Z Z Z HHZ HH HH
4 HH HH HH HH HH HH HH HH L HH 2 4,36 Z 2 Z HHHHZ 2
5 HH HH HH HH HH HH HH HH H HH 2 5,37 Z 2 Z HH HH Z HH
6 HH HH HH HH HH HH HH HH L HH HH 6,38 Z 2 Z HH HH HH 2
7 HH HH HH HH HH HH HH HH H HH HH 7,39 Z Z Z HH HH HH HH
8 HH HH HH HH HH HH HH L HH HH 2 8,40 Z Z HWHZ zZ 2z 2
9 HH HH HH HH HH HH HH H HH HH Z 9,41 Z Z HHZ Z Z HH
10 HH HH HH HH HH HH HH L HH HH HH 10, 42 Z Z HHZ Z HHZ
1 HH HH HH HH HH HH HH H HH HH HH 11,43 Z Z HH2Z Z HH HH
12 HH HH HH HH HH HH L HH HH HH Z 12,44 Z Z HHZ HHZ 2
13 HH HH HH HH HH HH H HH HH HH 2 13,45 Z Z HHZ HHZ HH
14 HH HH HH HH HH HH L HH HH HH HH 14,46 Z Z HHZ HH HH Z
15 HH HH HH HH HH HH H HH HH HH HH 15,47 Z Z HH Z HH HH HH
16 HH HH HH HH HH L HH HH HH HH Z 16,48 Z HHZ 2z 72 2 2
17 HH HH HH HH HH H HH HH HH HH Z 17,49 Z HHZ Z Z Z HH
18 HH HH HH HH HH L HH HH HH HH HH 18,50 Z HHZ 2 Z HHZ
19 HH HH HH HH HH H HH HH HH HH HH 19, 51 Z HHZ Z Z HH HH
20 HH HH HH HH L HH HH HH HH HH Z 20, 562 Z HHZ Z HHZ 2
21 HH HH HH HH H HH HH HH HH HH Z 21,53 Z HHZ Z HHZ HH
22 HH HH HH HH L HH HH HH HH HH HH 22,54 Z HHZ Z HH HH Z
23 HH HH HH HH H HH HH HH ‘HH HH HH 23,65 Z HH Z Z HH HH HH
24 HH HH HH L HH HH HH HH HH HH Z 24,56 HHZ 2 2z z2 z 2
25 HH HH HH H HH HH HH HH HH HH Z 25,57 HH 2 2 2 2 Z HH
26 HH HH HH L HH HH HH HH HH HH HH 26,58 HHZ Z Z Z HHZ
27 HH HH HH H HH HH HH HH HH HH HH 27,59 HH Z Z Z Z HH HH
28 HH HH L HH HH HH HH HH HH HH Z 28, 60 HHZ Z Z HHZ 2z
29 HH HH H HH HH HH HH HH HH HH Z 29, 61 HH Z 2 Z HH Z HH
30 HH HH L  HH HH HH HH HH HH HH HH 30, 62 HH Z Z Z HH HH Z
31 HH HH H HH HH HH HH HH HH HH HH 31,63 HH Z Z Z HH HH HH
32 HH L HH HH HH HH HH HH HH HH Z

33 HH H HH HH HH HH HH HH HH HH 2

34 HH L HH HH HH HH HH HH HH HH HH

35 HH H HH HH HH HH HH HH HH HH HH

36 L HH HH HH HH HH HH HH HH HH Z

37 H HH HH HH HH HH HH HH HH HH Z

38 L HH HH HH HH HH HH HH HH HH HH

39 H HH HH HH HH HH HH HH HH HH HH

L=Vj, H=Vjy, HH = Vi, Z = high impedance (e.g., 10 kQ to 5 V)

Texas
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‘ smﬁm mﬁm ‘SNS4PLTISR6, SNS4PLT19RS
; m mpfﬁm ‘SN74PLT19R8

programming parameters, TA = 259

MIN NOM MAX | UNIT]
Vge  Verify-level supply voltage - 4.5 5.0 5.5 \Z
Vi High-level input voltage 2 5.5 v
ViL Low-level input voltage ) 0.8 \
VoH  High-level output voitage 5.5 v
ViHH Program-pulse input voitage 10.25 10.5 10.75 A
PO 50
44  Program-pulse input current PGM ENABLE, LR 25 mA
PI, PA 5
vVce : 400
twi Program-pulse duration at PO or I/D pins . 10 50 s
tw2  Pulse duration at PGM VERIFY 100, ns
tsu Setup time 100 ns
th Hold time == 100 ns
td1 Delay time from Vo to 5.5 V to PGM VERIFY | 100 s
t42 Delay time from PGM VERIFY 1| to valid output - 200 ns
td3 . Dalay time . . : 100 ns
Input voltage at pins 1 and 13 to open venfy-protect {security) fuse 20 . 21 22 \4
Input current to open verify-protect (security) fuse 400 mA
Puise duration to open verify-protect (security) fuse 20 50 ms
Texas
INSTRUMENTS
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TYPES SNGAPLT19L8, SNS4PLT1SRA, SNS4PLT19RE, SNGAPLTISRS,
SN74PLT18E8, SN74PLT19R4, SN74PLT1SRE, SN7APLTISRS

LATCHED-INPUT FIXED-OR ARRRYS
} ———— ViHH
PGM ENABLE ﬁ :\
| | — ViL
toy o . ' +| ngh I Visn
SELECTED i/ 1 I
PI, L/R, PA PINS VA H Vin
(SEE TABLES Y !
1AND 2) ~ ete iL
el i
[ o e e — VIH
INLE ! l l
1 viL
|
Y i e — VIHH
[\
vee ___4_/{__;\ 1Y
ov
VIHH
SELECTED
PO PINS VOH
(SEE TABLE 2)
VoL
ViH
PGM VERIFY .
nw

@ A high level during the verify interval indicates that programming has not been successful.
@ A low leve! during the verify interval indi that prog ing has been

FIGURE 2 — ARRAY PROGRAMMING WAVEFORMS

programming procedure for array fuses

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product
lines are shown in Tables 1 and 2.

Step 1 Raise PGM ENABLE to VjHH.

Step 2 Select an input line by applying appropnate levels to L/R and Pl pins.

Step 3 Begin selection of the output line with appropriate conditions on PA pins (see Table 2).

Step 4 Pulse INLE to V|HH.

Step 5 Raise VcC to VIHH. -

Step 6 Blow the fuse by pulsing the appropriate PO pin to V)4 as shown in Table 2 for the product line.
Step 7 Return Vc to 5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than VoL

if the fuse is open.
Steps 1 thru 7 may be repeated if the verification does not indicate that the fuse was successfully programmed (blown),
but no more than 4 times. Verification is possible only with the verify-protect fuse intact.

To prevent further verification, two last fuses may be blown by raising pin 1 and pin 13 to 21 volts +1 volt. V¢
is required to be at O during this operation.

TeExas
INSTRUMENTS
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APLTT9L8, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8
a7maw.ﬂ1mnmﬂuﬂnm ‘SN74PLT19R8
D-INPUT FIXED-OR ARRAYS

VIHH = = — — — — — —
vee PROGRAM VERIFY
BV ———— <
ov
VIHH
1/D INPUTS
viL X
g |
VIHH T t
PIN 14 ™ Mt i
{INLE) ! i }
viL 1 ! i i
o ] [
] .
oy M e
IN 1 . 143 | |
(0F) *; yr ! | i izl :
viL : : | | : !‘. :
PIN22 ViHH T e SO S :" ' v vv ‘ \VAVAV; :““3
K i
s XXX
i
PIN15 | ol tpg le=
{OUTRUT) , tpd 4o \i ey y ~~—Vou
~——VoL
1] el lee
tou—sl - | tsu

1

PINTL VIH === e e e s e — e !
{OUTCLK] vy : : r_L,'_ I
FIGURE 3 — ARCHITECTURAL FUSE PROGRAMMING WAVEFORMS

programming procedure for architectural fuses (see Note 2)

Step 1 Apply low levels to all I/D pins and 5 volts to the Vcc pin.
Step 2 Raise VcC pin to ViHH.
Step 3 Raise INLE pin to VjHH. -
Step4 - To program a-D input pin into an{ input pin puise the selected pin to ViHH.
Step 6 Lower INLE to Vji_and V¢ to 5 volts.
Step 6 Raise pin 13 and all I/D input pins to V|HH.
Step 7 Set pin 22 22 to Z to select pins 2 thru 11 or set pm 22 to VjHH to select pin 23.
Step 8 Raise INLE to VIHH.
Step 9 To verify that fuse has been blown, pulse select | pin from VjHH to V|L. then to Vi and back to ViHH
while clocking pin 1. If output at pin 16 follows the | input the fuse has been blown.
Step 10 Repeat above steps 1 thru 9 for each D input to be programmed into an | input.
NOTE 2: Refer to pin assig in ing mode for prog ing sel d I/D pins from D inputs to | inputs.
Texas
INSTRUMENTS
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TYPES. SNS4PLT1SR4,-SN74PLT19R4
LATCHED-INPUT FIXED-OR ARRAYS

OUTCLK“—'D
INPUT LINES
A
. 4 8 12 16 20 24 28 32 36
oc2
2)] qicz 162 23)
/D = 20 20 ——
£ -
PRODUCT i
LINES
0
L]
. (2’2)Q
L]
L]
7 4
{ie K
wo 8L 35’ 8 —
el J @21
o] . ———~ Q
= .
15
¢—ocz v 4n
o W1 138 16 -
i . X E (20)
"1! : Q
* . 1!
23 .
5) ?&z “4_ '
10 2 24
M1 4 (19)
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TYPES SN54PLT19R6, SN74PLT19R6
LATCHED-INPUT FIXED-OR ARRAYS
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TYPES SN54PLT19R8, SN74PLT19R8
LATCHED-INPUT FIXED-OR ARRAYS
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FIELD PROGRAMMABLE LOGIC

INTRODUCTION
Texas Instruments Field-Programmable Logic is the result of combining established Advanced Low-Power Schottky
technology with the familiar Titanium-Tungsten (TiW) fuse-link technology used in PROMs to produce a family of
powerful new user-programmed devices. Not everyone is familiar as yet with the Field-Programmable Fixed-OR Array-
(FOA), Logic Sequencer (FPLS), and Logic Array (FPLA). The highlights below are presented to start the process of

familiarization by describing some of the unique advantages available to the designer who can create custom logic on
demand to meet special requirements.

® Package count reduction compared to standard catalog SSI and MSI logic.
® Lower cost due to reduction in substrate or PC area, connectors, overall system size, and assembly labor.

® Improved reliability through fewer interconnects (IC bond wires, solder connections, through-holes in PC
boards, connector contacts) and simplified substrate circuitry.

® Circuit flexibility that will adapt to custom applications.

® Shorter design cycle as compared to special-order devices.
Field-Programmable Logic is intended to integrate functions normally implemented with standard gates, flip-fiops,
and MSL. It can be used to reduce miscellaneous logic package count, or as “‘glue’’ around high-density LS| circuitry

(i.e., microprocessors and gate arrays). It is positioned as a ‘gap filler’’ between standard catalog logic devices and
large-scale integration.

1
T. ic |
CATALOG LOGIC I FIELD-PROGRAMMABLE LOGIC | GATE ARRAY/LSI

LOW @& DIGITAL LOGIC COMPLEXITY SPECTRUM & HIGH

DEFINITIONS AND SYMBOLOGY
Just as logic symbols simplified schematics, the new terms and symbology presented here will simplify array logic
diagrams for programmable devices. New terms will be highlighted by italics throughout the text.
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SYMBOLOGY

All the products presented are variations of a basic two-array architecture. A typical Field-Programmable Logic device
may have over 100 gates and in excess of 1000 fuses. Because of this, it is necessary to devise a shorthand symbology
to simplify logic diagrams. The logic diagrams used in this data book will adhere to the symbology presented below.

First, view a conventional two-input AND gate. Inputs are designated as A and B. The output function of the AND gate is
the product of the inputs (F = A-B).

A e -
INPUT F=A8
ypm—— OUTPUT

FIGURE 1

Now redraw the same logic element using array symbology (Figure 2). Notice that the AND gate is represented as
having a single input called a product line. The input terms are shown as lines perpendicular to the product line. The
output (product term) is the product of the input terms.

INPUT TERMS
A B
PRODUCT I | ‘ \ F=A-B ,
LINE I l ’ OUTPUT (PRODUCT TERM)

FIGURE 2

In the following figure we will extend the symbology to develop a simple programmable array element. First, notice that
buffers have been added to the inputs. These buffers make available both true and complement states of any input to
the product lines. Second, notice that another AND gate has been added. The intersection of the input terms and
product lines form a 4 X 2 AND array.

INPUT TERMS
A
INPUTS -
L
8
¢
- PRODUCT TERMS
PRy T S R - |
[} "
' v
propuCT B | | T 71 SUM OF PRODUCTS
LINES I | ‘ OUTPUT
}
! i
| AND ARRAY |
| DRSS |

FIGURE 3

Third, the product terms of the AND gates are summed with an OR gate. The output function is now the sum of products
of the input lines.
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To make the structure in Figure 3 useful, provisions must be made to program the AND array. Programming is done
by means of fusible TiW links. A fuse is located between the input term and the actual input to the AND gate (see

Figure 4). In our special array symbology, a fuse is visualized to exist at each intersection of the input terms and
product lines.

INPUT TERMS

INPUTS

i ]
B-—-|>|
L
-

:

)
(l(
|

Dy
5 L
)

5
L]

PRODUCT
LINES

.t_.. + |-
ﬁ)
[

+

,f;

0

l AND ARRAY |

R L |

FIGURE 4

Now we can express the output function F in terms of the inputs. Notice that fuses f2, {3, f5, and f8 have been blown
and A and B are still connected to AND gate #1 through fuses f1 and f4. . Likewise, A and B are connected to AND gate
#2 through fuses f6 and f7. The output can now be expressed as F = AB + AB.

A compact representation of the unprogrammed version of Figure 4 using the rules explained in Section 6 of the ALS/AS
data book is shown in Figure 5. -

&
2 > ’ 4x2 2 >1
AB 7 2 | (ARRAY] 7 F
FIGURE 6

Figure 6 will further show how the function F = AB + AB is represented in our array symbology and will present the
convention used to show the fuse states in a programmed array. This convention simply places an X at the intersection
of each input term and product line for which an intact fuse is required. Blown fuses will be represented by the absence
of an X at the appropriate intersection.
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Unused product lines, where all fuses are left intact, can be noted with an X in the AND symbol. This product term will
always be inactive(i.e., have noaffect on any sum term in which itappears). If all fuses are blownon a product line, the
output containing this product term will be disabled (i.e., forced high). Exercise care in programming to avoid this

condition. A-Dtk
4

F=AB+AB .% »*—i

ouTPUT _/

FUSE INTACT —€ 9-*—!
FUSE BLOWN ——/

NOTE: ALL FUSES BLOWN ON A
PRODUCT LINE RESULTS IN

A DISABLED OUTPUT PRODUCT TERM
NOT USED = INACTIVE

[

F=AB +AB
OUTPUT

FIGURE 6

The symbology is further extended to include the two-array circuit structure, which is the basic Field-Programmable
Logic architecture. Figure 7 is a two-array logic diagram. In earlier examples, the AND gates were summed ina single
OR gate. In the two-array structure, the AND gate outputs enter a programmable OR array. The OR array allows any
product term to be included in the sum term of any output or in all outputs.

INPUTS
A
| -
>
| o PRODUCT TERMS
[ .

INPUT TERMS

T

c
== e ="
r—--l-lbqbdh _1 p
| XX
| (.
' 1
proouct F | I
LINES ' _ '
| 1
I *_,4'
| P!
L

AND ARRAY

- —— - o}
FO = ABC
F1=ABC+AB _
F2=ABC +BC +AC P r— o 2
FIGURE 7
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All of the Field Programmable Logic circuits described in this data book are variations of the two-array architecture.
Variations will include output registers, internal feedback, feedback registers, and fixed OR arrays. Figures 8,9,and 10
represent simplified versions of three specific families of Field-Programmable Logic.

FIELD-PROGRAMMABLE LOGIC ARRAY (FPLA)

The basic two-array structure developed in the symbology section is more commonly referred to as a Field-
Programmable Logic Array. A useful addition to this structure would be an output-enable function as shown in the
generalized FPLA diagram below.

Ny

ENABLE | > INPUT TERMS
0
—
(-]
neUTS
-]

PRODUCT
LINES

U~U

OUTPUTS = | FO Fn

FIGURE 8
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FIELD-PROGRAMMABLE LOGIC SEQUENCER (FPLS)

Field-Programmable Logic Sequencers(FPLS) are designed to solve state-machine problems of the Mealy type. Based
on the FPLA structure, they include flip-flop elements in feedback paths between the OR and AND arrays as shown in
Figure 9. These flip-flop elements can be of the D type or J-K type. Logic levels from the OR array can also be stored in

flip-flop elements in each output.

VAV VY-

EN

—FO0

| | OUTPUTS
|

ER

Fn

FIGURE 9
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FIXED-OR ARRAYS (FOA)

The Fixed-OR Array is a special case of the FPLS that is capable of solving Mealy-type state-machine problems. The
FOA does not have a Programmable-OR Array. Product terms are partitioned and allocated to specific outputs. All
product terms allocated to an output are summed with a single OR gate. Output feedback, as well as registered inputs
and outputs, are added to the structure to increase logic utility. Figure 10 includes generalized diagrams of various FOA

structures.
—e
(-]
[} \
INPUTS 0000 8 —) OUTPUT
o - 7
-}
|
DI <+ |
Y CLOCK
o
-}
INPUTS 0000 § 1D @ OUTPUT
o
c1
o
[ L » [] 1

FIGURE 10

DESIGNING WITH FIELD-PROGRAMMABLE LOGIC ARRAYS
The basic logic implementation of Field-Programmable Logic devices is the previously developed AND-OR array.
Additions to this structure provide unique functional capabilities. This section will review these logic structures.

INPUTS
All data inputs are configured to provide both true and complement components to the AND array. These inputs are
either buffered or registered. Control pins also exist for enable and clock functions.
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The normal array input is through a buffer with true and complement outputs of the buffer made available to each
product line through a TiW fuse.

Some device types in the Field-Programmable Logic family have programmable latched inputs. With the latch fuse
intact, the input acts as an edge-triggered D-type register or transparent latch depending on device type. The true and
complement outputs of the input latch are made available to each product line through a latch fuse. With the latch fuse
blown, the input latch is converted into a normal buffered input (see Figure 11).

REGISTER FUSE INTACT

D-TYPE REGISTER
FUNCTION TABLE
°
° cLock | b | a o]
° ¥ H [ H L
] L L H
Poc2. | L X | Qo Qo
b ';[‘)‘:2 Qq = THE STATE OF Q BEFORE CLOCK ¢
MO [INTACTt]
M1 [BLOWN{]
tif fuse is intact, data enters on the low-to high ition of the clock. if the fuseis blown, i d i i toa
normal buffered input.
LATCH FUSE INTACT
TRANSPARENT LATCH
FUNCTION TABLE
°
° ENABLE | D Q g
[ H L L H
H H H L
o0c2 | L X Qg [}
] "Dcz Qg = THE LEVEL OF Q BEFORE ENABLE 4
£
[INTACT ¢
M1 [BLOWN{]
it fuse isintact, data enters while the control inputis high. If the fuse is blown, i toa
input.
REGISTER/LATCH FUSE BLOWN
°
°
o
(OPEN)
rf
FIGURE 11
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CONTROL PINS
Clock and latch-enable pins allow external control of input and output latches. Output enable controls the operation of
the registered three-state outputs.

OUTPUTS .
Various output configurations provide a design flexibility not previously available to the designer using catalog logic.

® PROGRAMMABLE I/0 - The combinational output of the FOA incorporates 3-state drivers if the enable function
is logically controlled by the AND array (see Figure 12). This allows the output to be programmed as an input, an
output, or logic-controlled 1/0.

® 3-STATE OUTPUTS - The FPLA and FPLS have output enable pins available for 3-state control, and the registered
outputs of the FOA are controlled by a common output enable. Three-state control of the combinational outputs
of the FOA is accomplished through programming as described earlier.

PROGRAMMABLE 3-STATE OPERATION

ALL FUSES BLOWN ... NORMAL OUTPUT

ALL FUSES INTACT ... OUTPUT IN HIGH-Z STATE
FUSES SELECTED ... PROGRAMMED 1/0

T\
?

OUTPUT

_DF 'T 1 }

FIGURE 12

® REGISTERED OUTPUTS - The FPLS and some FOA's have latches on their outputs. The FPLS has a transparent
latch on each of its 6 outputs. The output function levels are stored by a common asynchronous latch enable pin

LE.
TRANSPARENT LATCH
FUNCTION TABLE
LE | D Q
L | L
L | H H
H | x Qo

Qg = THE LEVEL OF Q BEFORE LE !
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The output (D) latch on the FOA stores output levels with a low-to-high transition of the clock. This structure also
provides feedback of Q through a true and complement buffer to the Programmable AND array.

® OPEN-COLLECTOR OUTPUTS - Some devices have open-collector outputs available. These outputs may be
wire-ANDed (active-high) or wire-ORed (active-low). This feature requires no external logic, which would add to
the component count and propagation delay.

@ POLARITY SELECT - Circuitry provides a polarity setect fuse for each FPLA output. The function of these fuses is
shown in Figure 13.

ENABLE ——%
0 Dt -$
[]
INPUTS

F0000000|3

) s
POLARITY FUSE

INTACT: QUTPUT=PO+P1 + ...+ Pn
BLOWN: OUTPUT=PO+P1 - .. Pn

QUTPUTS

FIGURE 13

FEEDBACK PATHS

The Q feedback of the output register of the FOA (see Figure 14), provides the basis for implementing sequential
functions. The FPLS (Figure 15), is designed to solve state-machine problems of the Mealy type. It contains four J-K
flip-flops completely buried in the feedback path between the OR and AND arrays.

cLock
°
° 0 B 1__
o
a D-TYPE REGISTER
> C1 FUNCTION TABLE
CLOCK D Q a
INPUT R t H H L
1 L L H
ENABLE L X oo 50
FEEDBACK Qg = THE LEVEL OF Q BEFORE CLOCK t
FIGURE 14
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OUTPUTS

LE c2
QE EN
& >l
(AND (OR
| ARRAY) ARRAY) 20 >
o
o | o
INPUTS  © | °
' o
o °
_..l >' 4 o
L4
32 20 L
mm—
c < -l
R <
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3 1 >
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FIGURE 16
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LOGIC BLOCK EQUIVALENCE

Now that the individual circuit functions have been discussed, we will review the implementation of each of the basic
logic functions (AND, OR, NAND, NOR, and exclusive OR). Figure 16 presents a comparison of basic logic function, the
logical equivalent, and the implementing logic diagram for a nonregistered output.

BASIC LOGIC LOGICAL IMPLEMENTING LOGIC DIAGRAMS
FUNCTION DESIREDt EQUIVALENT . "o

EXCLUSIVE
OR

' Q=17
J AT 1]

W+TT=17+1i=Q

-

%

ExCLUSIVE X KL+KL=KL+KL=R
NOR

R=K-L
L +R-T

t ASSUMES POSITIVE LOGIC

FIGURE 16. COMPARISON OF BASIC LOGIC FUNCTIONS

REFERENCE INFORMATION

Comprehensive comparisons of Low-Power Schottky (LS), Advanced Schottky (AS), and Advanced Low-Power
Schottky (ALS), as well as details for circuit design, are presented in our Application Report Number B215, “‘Series
54ALS/74ALS Schottky TTL.” Application Report B215, used in conjunction with the data sheets for the specific
device, will allow confident designing with Field-Programmable Logic.

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 76265



PROGRAMMING FIELD-PROGRAMMABLE LOGIC

PLA APPLICATIONS

Each device data sheet includes a programming procedure that defines the conditions for programming. Programmers
are commercially available for most devices with equipment for future devices in development. Listed below are some

of the manufacturers of programming equipment.

® Cybernetic PGM Systems ® Curtis Electro Devices
@ Data I/O ® Valley Data Sciences
® Kontron ® Storey Systems

® Pro-Log ® Varix

® Stag Systems @® Sunrise Electronics

® Structured Design

Device design has been coordinated with Data I/O and their Model 19 has been used throughout design and
- characterization. For a current list of certified programmers, please contact your local Tl sales representative.

Programming FPLAs and FPLSs is largely manual. Computer-controlled programming capability currently exists for
20-pin Fixed-OR Arrays. Control is by means of computer software, which is available from the manufacturer. Software
for 24-pin Fixed-OR Arrays is under development and will be included in later application notes.

PREPARATION AND PROGRAMMING

Regardiess of the type of equipment to be used for actually programming devices (blowing fuses), the basic design and
programming requirements are the same. Figure 17 presents a simplified flow chart of programming options.

Since the Fixed-OR Array affords the widest variety of parts and output options, it will be used for both the manual and
computer-aided examples. First, we will describe the circuit selected for the example, then discuss the specific steps

required prior to programming the parts.

MANUAL PROGRAMMING

COMPUTER AIDED PROGRAMMING

GENERATE STATE TABLES GENERATE OR SELECT AREA GENERATE
(OUTPUT VS INPUT) FROM LOGIC DIAGRAM SPEC
= ' I
[ ASSIGN PIN NAMES wH WRITE BOOLEAN EQUATION GENERATE LOAD
AND/OR ASSEMBLER
L SELECT BEST DEVICE INPUT
T DATA
SELECT
MARK LOGIC DIAGRAM OUTPUT/S
FOR DESIRED FUSE CONDITION

[}

FORMAT FOR PROGRAMMER
INPUT PER MANUFACTURER'S
INSTRUCTIONS

EXECUTE
PROGRAM

‘—_i 1

1

LOAD DATA TO
PROGRAMMER RAM

OuUTPUT
DOCUMENTATION

R}

INSERT DEVICE AND
BLOW FUSES

FUSE PATTERN
CHOICE OF FORMAT
QUANTITY OF FUSES

v

PROGRAMMED
PART

TO BE BLOWN
EQUATIONS
ENTERED

FIGURE 17. SIMPLIFIED FLOW CHART OF PROGRAMMING OPTIONS
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PROGRAMMED EXAMPLE

Figure 18 is a partial schematic of the decoding portion of a commercially used video controller as implemented with
standard catalog SSI logic. Circuit analysis reveals that this circuit is primarily a waveform generator designed to
decode the state of the 5-bit counter. The edge-triggered latches are clocked and cleared with respect to the clock (CK)
input. Figure 19 is the timing diagram generated to establish the individual waveforms. The labeling defined in the
legend of Figure 18 will help understand the partitioning used to implement this circuit using Fixed-OR-Arrays. Most of
the original circuit can be implemented by a direct function for function conversion, however, some rearrangement is
required to take full advantage of the flexibility of the Fixed-OR-Arrays. Since the FOA has a common clock and no
clear, T must be developed as shown in Figure 20.

-

——

0

NOT INCLUDED IN

PROGRAMMABLE ARRAY LOGIC BRP
IMPLEMENTATION

Inaq

VBRP

y

®
aaaai

2
=]
i

0 0

AN [ &
~4 4 LEGEND:

EXTERNAL INPUTS TO
—  ORIGINAL CIRCUIT

O 170 - SELECTED NODES FOR
CIRCUIT PARTITIONING

[ ouTPUTS OF PROGRAMMABLE
DEVICES

©)

e

DIS
PAY

i

c1
R P | CONTROL LATCH bC1

T— X3
vr

FIGURE 18. DECODING PORTION OF VIDEO CONTROLLER WITH STANDARD CATALOG LOGIC
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cx

B CIRCUIT WAVE FORMS
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FIGURE 19. TIMING DIAGRAM FOR VIDEO CONTROLLER (SEE FIGURE 18)
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By partitioning the circuit as shown in Figure 18, a pin assignment can be made and the most suited Fixed-OR Array
selected. In this example, the ‘PL16R6 and 'PL16L8 have been selected. The logic diagram for the equivalent circuitas
implemented using the selected devices are shown in Figure 20 and Figure 21 respectively. Figure 22 presents the
detailed schematic of the counter. The counter implementation is a part of the ‘PL16R6 represented in Figure 20.
Figure 21 is included only to complete the conversion example (programming is not shown). The combination of (1)
feedback buffers as inputs with true and complement, (2) input true and complement, (3) common clock for D latches
and the selectable use of each input allows the entire circuit shown in Figure 18 (excluding the one device circled) to be
replaced by two array-logic devices. This results in a part count reduction of 17 to 2 (88%) and an interconnect

reduction of 83% plus the reduction in printed circuit board complexity and area.

vT —
1
i: N Ti2v
b
T
-
vT
CKX
SEE FIGURE 22 FOR DETAIL Tl
pr] D T13v
@— > 1 4 et
CNTR, 8=
5BIT 76 ot X3
2
VT
CKX @-"‘ 23
-4
—_C9
1 ) Ty
8 T
>F] |
6 -
i-m
7-a1-
4-=q1.
_ +Q2-
g=a1.02-
+3i-08+02 - 08
+
16=-01-Q2-04-0Q8- Q16
+Q@1 -Q16+02-Q16
+Q8 .

IF(DIS - PAY)

NC=VT-TRX+1-2-4-
VI-ckx-T-2-4
VI-CKX-1-2:7.8-T6
X3 -DC+IC

% USED

CAN BE USED AS TEST POINT
T=1+2:4-8-16 ‘DA LC-VT+VT -1

FIGURE 20. VIDEO CONTROLLER IMPLEMENTATION, DECODE NUMBER 1 FOR 'PL16R6
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WRP -4 +8+16+1C

BRP=1+2+F+8+16+1LC

2 -

VBRP - 1+2+3+8+16+X1
[ZX < 7
8

BP=1+2+3+8+16+X2

RP = X2 + X3

X3=CKX-T7-2.3-8.76 +

2:-4+8+16
FP=X7 +X3
-2
P1 4 Pi=1T+2+4+8+16
8
16 {

FIGURE 21. VIDEO CONTROLLER IMPLEMENTATION, DECODE NUMBER 2 FOR 'PL16L8
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FIGURE 22. FIXED-OR ARRAY 5-BIT COUNTER IMPLEMENTATION
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MANUAL PROGRAMMING EXAMPLE
Now that logic equations have been generated in Figure 20 and Figure 21 as a result of the analysis and restructuring of
the circuit implementation, we are ready to prepare for programming the devices as follows:

1. Take a copy of the logic diagram for the selected device (see Figure 23).

2. Label each output.

3. Assign names to each input. In Figure 20 the inputs are circled and the outputs enclosed by a square.

4. Mark the location of each fuse required to implement the equations. Note that all inputs to the array for outputsi

through 16 are from the feedback buffers. Example: 2 on pin 17 is fed back to input lines 10 and 11.

To implement the equation 2=-01-02+ ‘5—1302, place an X at the intersection of

INPUT LINE PRODUCT LINE
7(Q1) 16
10(Q2) 16
6(Q1) 17
11(Q2) 17

NOTE: The inputs DIS and PAY are not on the original schematic. They have been used here to demonstrate (1) the
simplicity of programming for three-state control, (2) the IF statement for the computer-aided program, and (3) the
device versatility.

6. The preparation for programming the device is now complete except for formatting the fuse locations to comply
with the input requirement of a particular programmer. Since equipment manufacturers have not yet
standardized on address and data input formats, refer to the programming instructions for your particular
programmer.

COMPUTER-AIDED PROGRAMMING

Programmers are available with interface packages that will allow the simplification of inputting data. Options vary
from the ability to output from paper tape to direct terminal or computer control. Many data formats are also available
for the remote controlled programmers. Examples of acceptable formats include HEX, BHLF, and BPNP.

NOTE: Since the programming results cannot be verified after the security fuses are blown, a separate test fixture is
required to blow these two fuses (see the data sheet for instructions).
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PLA APPLICATIONS PLA APPLICATIONS

cK LOGIC DIAGRAM
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CcLX T 41
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oo 118
1 DC1 P
DIS 1 "ﬁ'—‘
3—D.: PP IR ai
1D $°—2‘17
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PAY 23 1
“—Dy = S
24 2 a2
a
10 EH]G
31 > C1p
DA L 1
5
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D :&0—315
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T ag 16 16
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INDICATES ALL FUSES ©
ARE LEFT INTACT

FIGURE 23. ‘PL16R6 LOGIC DIAGRAM
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MECHANICAL DATA

J ceramic dual-in-line packages

20-PIN J CERAMIC
24,76(0975)
23,62(0.930)
@ OEOOOOMAO®
NAAN AN
0,63 (0.025) R NOM
[ [ T

787 0310

7,97 (0.290)

N A YAVATATATATATAN]

sz 026) 10]6J6]0J0J0J0I0JOIT)

_.1 r L 1,27 (0.000) NOW l o,m“w:‘m) —-1 r— 1,78 (0.070) MAX 20 PLACES
— GLASS
6,08 (0.200) SEALANT
max ¢
——SEATING rume
1 :.:n 130 0,76 (0.030) MIN
20 PLACES 16 PLACES
0,356 (0.014)
,.\\-"o'alo_m ,008) 005 o012 m 058 (0.023) 5 py pces
20PLACES PLACES 1°" ;°£f’
0.38 (0.016) ¢ THACES
PIN SPACING 2,54 (0.100) T. P,
(See Note a)
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

24-PIN JT CERAMIC
31,8 (1.250) MAX
OEROAOAOE®OG®
AAAAAANNAANAAN
[ 3 ' 0,63 (0.025) R NOM.
5 ot

762 0300 VUYYYYYYYY Y Y
s22024) 0Jolelo.ololoojoclele)

0,51 (0.020) 17800701
—-I 1,27 (0.050) NOM MIN
‘ _.I r— 075 6.030; 24 PLACES cLAss
1 SEALANT
¥
5,08 (0.200)
MAX
SEATING PLANE 4
1 t 0,76 (0.030) MIN
24 PLACES
24 PLACES
0,356 (0.014) 058 (0.023),,
—-\\"‘mﬂm 330N lo—| — 0.38 (0.015) ¢ -ACES
24 PLACES
PIN SPACING 2,54 (0.100) T.P
2,54 (0.100) MAX (See Note a)
4 PLACES ./

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

N plastic dual-in-line packages

20-PIN N PLASTIC

2477 (0.975) -
2322 (0914) |

23228 RRRRS

16200401

4pLacES

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

< 2,4 (0.093) R NOM: B
762:025
©.300 ¢ 0.010) 28 (0110 Nom
6861025
[ (0.270+ 0.010) @@@@@@@@@
"I - 2.0 (0.080) Now —e{ |@—1.78(0.070) MAX 20 PLACES
051 (0.0201
0.25 (0.010) 5.08 (0.200) MAX MIN
) B
PLANE
| —o0.64 0.033) min
%‘ t 16 PLACES
20 PLACES 0,28 0,08 Jo— o457 0076
-—-‘“"’w.on £0003) 3.4 (0.155) -~ 10.018 + 0.003)
< 20PLACES 317 (0.125) 20 PLACES
(See Notes b and c) 1,68 (0.066)
2220000 PIN SPACING 2,54 (0.100) T. P.
4PLACES (See Now s}
ALTERNATE SIDE VIEW
—=| o178 0070 mAX 20 pLACES
05110.020) ]
508 «u‘wu max "t
T 0,84 0.033) MIN
20PLACES
Parts ‘be supplied
ot it n 0,457+ 0,076
atvornam side view at %%ﬂ 10.018 £ 0.003)
the option of T1 plants .17 0.125) PLACES
in Eorops. 191 (0.075) o PIN SPACING 254 (0.100) T.P.
02 (0.040) (See Note )

7.1(0.280) MAX

24-PIN NT PLASTIC
31,8 (1.250) MAX
HEOOO®®OO®G®®®
ANANAAANARANANRAN
¢ € 2,4 (0.093) R NOM—— a
- (Z{G;); 2’?010) 2,8 (0.110) NOM—

\YAYAYA YA YA Y

IN0]0]6/0]0]0,

S AVAVAYAY
OOOO®O

(See Nots a)

!
0,38 (0.015)
MIN
—— 2,0(0.080) NOM 178 (0.070)
_.‘ I | —» 553 G.aE 24 PLACES
T ¥
025 (0.010) NOM ¢ 00 & 200y
MAX
i —— SEATING PLANE ¥
4 PLACES
) 028 £0,08 3,17 (0.125) MIN fe—
"\ (0.011 2 0.003) -~
24 PLACES
2,16 (0.085) MAX—o
4PLACES PIN SPACING 2,54 (0.100) T-P.

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INC/FII_ES.

e 0,84 (0.033) MIN
24 PLACES
0,457 + 0,076

(0.018 ¢ 0.003)
24 PLACES

NOTES:

a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

b. This dimension does not apply for solder-dipped leads.
c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane.
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TI Sales Offices

ALABAMA: Huntsville, 500 Wynn Drive, Suite 514,
Huntsville, AL 35805, (205) 837 7530.

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rd Ave.,
Suite A, Phoenix, AZ 85021, (602) 995-1007.

CALIFORNIA: El Segundo, 831 S. Douglas St., El Segundo,
CA 90245, (213) 973-2571; Irvine, 17891 Carcwright Rd.,
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Point
West Way, Suite 171, Sacramento, CA 95815, (916) 929-1521;

4333 View Ridge Ave., Suite B., San Diego, CA
s, (714) znm Senta cn-. 5353 Betsy Ross Dr.,

ta Clara, CA 95054, (408) 980-9000; Woodland

ZlZZO Erwin St., Wooama Hills, CA 91367, (213) 104-7759.

Denver, 9725 E. Hampden St., Suite 301,
ver, CO 80231, (303) 695-2800.

CONNECTICUT: Wallingford, 9 Barnes Industrial Park
?29—(%‘"70“ Industrial Park, Wallingford, CT 06492, (203)

FLORIDA: Clearwates, 2280 U.S. Hwy. 19 N., Suite 232,
Genm. FL 33515, (813) 7%-1926 Fe. 2765
- Lauderdale,

N.W. 62nd St., Ft. FL 33309, (305) 973-8502;
Maitland, 2601 Center Parkway, Maitland, FL 32751,
(305) 646-9600.

GEORGIA: Atlanta, 3300 Northeast Expy., Building 9,

Atlanta, GA 30341, (404) 452-4600.

ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington
Heights, IL 60005, (312) 640-2934.

INDIANA: Ft. Wayne, 2020 Inwood Dr., Ft. Wayne, IN
46805, (219) 424-5174; Indianapolis, 2346 S. Lynhurst, Suite
1-400, Indianapolis, IN 46241, (317) 248-8555.

IOWA: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar
Rapids, IA 52402, (319) 395-9550.

MARYLAND: Baltimore, | Rutherford P1., 7133 Rutherford
Rd., Bakimore, MD 21207, mumm

MASSACHUSETTS: Wakham, 504 Tocten Pond Rd.,
Waltham, MA 02154, (617) 890-7400.

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd.,
Farmington Hllls MI 48018, (313) 553-1500.

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435,
(612) 830-1600.

MISSOURI: Kaneas City, 8080 Ward Pkwy., Kansas City,
MO 64114, (816) 523-2500; St. Louis, 11861 Westline
Industrial Drive, St. Louis, MO 63141, (314) 569-7600.

Y: Clark, 292 Terminal Ave. West, Clark, N]
07066, (201) 574-9800.

NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E.,
Albuquerque, NM 87110, (505) 265-8491.

NEW YORK: East Syracuse, 6700 Old Collamer Rd., Em
Svn:u:, NY 13057 (315) 463-9291; Endicott, 112 Nant
Ave., P.O. Box 618, Endicott, NY 13760, (60 7)7“39(”
Md'ﬂl:l m.tonw Suite 3C10, P.O. Box
2936, Melville, NY 11747, (516) 454-6600; Poughkeepsie, 201
South Ave., Poughkeepsie, NY 12601, (914) 473-2900;
Rad;e&!. 1210 Jefferson Rd., Rochester, NY 14623, (716)
424-5400.

CAROLINA: Charlotte, 8 Woodlawn Green,
Woodlmkd. Charlocte, NC 28210, (704) 527-0930;

Blvd., Suite 118, Raleigh, N
27625, (919) amms

23408 Commerce Park Rd., Beachwood,
OH “lZl (216) 464-6100; Dayton, Kingsley Bw , 4124
Linden Ave., Dayton, OH 45432, (513) 258-3877.

OKLAHOMA: Tulss, 7615 East 63rd Place, 3 Memorial
Place, TulsaOK 74133, (405) 250-0633.

OREGON: Beaverton, 6700 SW 105th St., Suite 110,
Beaverton, OR 97005, (503) 643-6758.

PENNSYLVANIA: Ft. Washington, 57 Vkun-Dv Ft
Washington, PA 19034, (215) 643-6450; Coraopolis,
15108, 420 Rouser Rd., 3 Airport Office PK, (412) 77I-0550

TEXAS: Austin, 12501 Rescarch Bivd., P.O. Box 2909,

Austin, TX 78723, (512) 250-7655; Dlh. P. Q. Box 1087,
west Frwy., Suu:

237, Homml\, T 77036 (73) 77M§92 S-

Central Park South, Sen Antonio, TX 78232, (512) 496-]779

UTAH: Sak Lake City, 3672 West 2100 South, Sak Lake
City, UT 84120, (801) 973-6310.

VIRGINIA: Mx, 3001 Prosperity, Fairfax, VA 22031,
(703) 849-1400; Midiothian, 13711 Sutcer's Mill Circle,
Midlochian, VA 23113, (804) 744-1007.

'WISCONSIN: Beooksield, 205 Bishops Way, Suite 214,
Brookfield, W1 53005, (414) 784-3040.

WASHINGTON: Redmond, 2723 152nd Ave., N.E. Bldg. 6,
Redmond, WA 98052, (206) 881-3080.

CANADA: Ortaws, 436 Mac Laren St., Ortawa, Canads,
K2POMS, (613) 233-1177; R.H-adl'll. 280 Centre St. E.,
Richmond Hill L4C1BI, Ontario, Canada, (416) 884-9181; St.
Laurent, Ville St. Laurent Quebec, 9460 Trans Canada Hwy.,
St. Laurent, Quebec, Canada H4SIR7, (514) 334-3635. D

TI Distributors

ARIZONA: Phoenix, Kierulff (602) 243-4101; Marshall (602)
968«69& Wyle (602) 249-2232; Tucsom, Kierulff (602)

CALIFORNIA: Los Angeles/Orange County, Arrow (213).
701-7500, (714) 851-89%1; Kierulff (213) 725-0325, (714)
731-5711; Marshall (213) 999-5001, (213) 442-7204, (714)
556«61(!), R.V. Weatherford (714) 634-9600, (213) 849-3451,
; Wyle (213) m«swo (714) 641-1600, Sen
ierulff (619) 278-2112;
Weatherford (619) 695-1700;
Wyle (619) 565-9171; Sn Flnchoo Bay Arrow (408
745-6600; Kierulff (415) 968-6292; Marshall (403) 732-1100;
Vlyle (m) 722-2500; S-m Barbara, R. V. Weatherford (805)

OCOLORADO: Arrow (303) 758-2100; Kierulff (303)
790-4444; Wyle (303) 457-9953.

CONNECTICUT: Arrow (203) 265-7741; Diplomat (203)
797-9674; Kierulff (203) 265-1115; Marshall (203) 265-3822;
Milgray (203) 795-0714.

FLORIDA: Ft. Lauderdale, Arrow (305) 776-7790;
(305) 971-7160 Hall-Mark (305) 971-9280; Kierulff ()OS)
652-6950; Orlando, Arrow (305) 725-1480; Diplomat (305)
7154510 Hall-Mark (305) 855-4020; Milgray (305) 647-5747;
ampa, Diplomat (813) 443-4514; Hall-Mark (813) 576-8691;
Kmulﬂ' (813) 576-1966.

GEORGIA: Arrow (404) 449-8252; Hall-Mark (404
447-8000; Kierulff (404) 447-5252; Marshall (404) 92) 5750.

ILLINOIS: Arrow (312) 397-3440; Diplomat (312) 595-1000;
Hall-Mark (312) 860-3800; Kierulff<(312) 640-0200; Newark
(312) 638-4411.
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INDIANA: Indianapolis, Arrow (317) 243-9353; Graham
(317) 634-8202; Fr. Wayne, Graham (219) 423-3422.

TOWA: Arrow (319) 395-7230.

KANSAS: Kansas City, Component Specialties (913)
gg;g;, Hall-Mark (913) 838-4747; Wichita, LCOMP (316)

MARYLAND: Arrow (301) 247-5200; Diplomat (301)
995-1226; Hall-Mark (301) 796-9300; Kierulff (301) 247-5020;
Milgray (301) 468-6400.

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617)
429-4120; Kierulff (617) 667-8331; Marshall (617) 272-8200;
Time (617) 935-8080.

MICHIGAN: Detroit, Arrow (313) 971-8200; Newark (313)
967-0600; Grand Rapids, Arrow (616) 243-0912.

MINNESOTA: Arrow (612) 830-1800; Hall-Mark (612)
854-3223; Kierulff (612) 941-7500.

MISSOURI: Kansas City, LCOMP (816) 221-2400; St. Louis,
Arrow (314) 567-6888; Hall-Mark (314) 291-5350; Kierulff
(314) 739-0855.

NEW HAMPSHIRE: Arrow (603) 668-6968.

JERSEY: Arrow (201) 575-5300, (609) 235-1900;
Diplomat (201) 785-1830; General Radio (609) 964-8560;
Hall-Mark (201) 575-4415, (609) 424-7300, JACO (201)

778-4722, (800) 645-5130; Kierulff (201) 575-6750; Marshall
(201) 882-0320; Milgray (609) 963-5010, (800) 645-3956.

NEW MEXICO: Arrow (505) 243-4566; Intemational
Electronics (505) 345-8127.

NEW YORK: Long Island, Arrow (516) 231-1000; Diplomat
(516) 454-6334; Hall-Mark (516) 737-0600; JACO (516)
273-5500; Marshall (516) 273-2424; Milgray (516) 546-5600,
(800) 645-3986; Hall-Mark (516) 737-0600;

(716) 275-0300; Marshall (716) 235-7620; Rochester Radio
Supply (716) 454-7800; Arrow (315) 652-1000;
Diplomat (315) 652-5000; Marshall (607) 754-1570.

NORTH CAROLINA: Arrow (919) 876-3132, (919)
725-8711; Hall-Mark (919) 872-0712; Kierulff (919) 852-9440.

OHIO: Cincinnati, Graham (513) 772-1661; Hall-Mark (513)
563-5980; Cleveland, Arrow (216) 10&}9% Hall-Mark (216)
473-2907; Kierulff (216) 587-6558; Columbus, Hall-|
(614) 891-4555, Dayton, Arrow (513) 435»5563 ESCO (513)
226-1133; Marshall (513) 236-8088.

OKLAHOMA: Arrow (918) 665-7700; Component Speciaki
(§|s>7 S64-2820; Hall-Mark (918) 665-3200; Kierlf (918)
252

OREGON: Kierulff (503) 641-9150; Wyle (503) 640-6000.

PENNSYLVANIA: Arrow (412) 856-7000, (215) 928-1800;
General Radio (215) 922-7037; Hall-Mark (215) 355-7300.

Austin, Arrow (512) 835-4180; Component
Specuklu (512) 837-8922; Hall-Mark (512) 258-8848; Kmulﬁ
(512) 835-2090; Dallas, Arrow (214) 386-7500;
Specuhu (214) 357-6511; Hall-Mark (214) 341-1147;

Interational Electronics (214) 233-9323; Kierulff (214)

343-2400; El Paso, International Electronics (915) 778-9761;
Houston, Arrow (713) 491-4100; Component Specialties (713)
771-7237; Hall-Mark (713) 781-6100; Harrison Equipment
(713) 879-2600; Kierulff (713) 530-7030.

UTAH: Diplomat (801) 486-4134; Kierulff (801) 973-6913;
Wyle (801) 974-9953.

VIRGINIA: Arrow (804) 282-0413.

WASHINGTON: Arrow (206) 643-4800; Kierulff (206)
575-4420; Wyle (206) 453-8300.

'WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414)
761-3000; Kierulff (414) 784-8160.

CANADA.: Calgary, Future (403) 259-6408; Varah (403)
230-1235; Hamilkoa, Varah (416) 561-9311; Moatreal, CESCO
(514) 735-5511; Future (514) 694-7710; Nq,m T

s (613) 226-7406; Octawn, CESCO (613)
226-6905; Future (613) 820-8313; Quebec City,
687-4231; ITT Components (514) 735-1177; Toronto, CESCO
(416) 661.0220; Future (416) 663-5563; ITT Components
(416) 630-7971; Vancouver, Future (604) 438-5545; Varah
(604) 8T3-3211; ITT Components (604) 270-7805; Winnipeg,
Varah (204) 633-6190. BD
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