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PAL16L8AM, PAL16L8A-2M, PAL16R4AM, PAL16R4A-2M
PAL16R6AM, PAL16R6A-2M, PAL16R8AM, PAL16RBA-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

D2705, FEBRUARY 1984--REVISED AUGUST 1989

® Choice of Operating Speeds J OR W PACKAGE 'T‘-‘{é ./3-y7
High Speed, A Devices . . . 26 MHz {TOP VIEW)
Half Power, A-2 Devices . .. 16 MHz -
1 Vee
® Choice of Input/Output Configuration 12 ]0
Package Options Include Both Plastic and : Ei :ﬁg
Ceramic Chip Carriers in Addition to Plastic 1 s o
and Ceramic DIPs i e 110
TEXAS INSTR (ASIC/MEMORY) 2S5E D 1 o
pevice |meurs| FSTATE REGISTERED| | oo 1 [js o
0 OUTPUTS| @ OUTPUTS 1 He o
PAL1GLS | 10 2 0 6 GND (10 1
PAL1GR4 | 8 0 4 (3-state) 4
taione | & | o | eamem| o FiCPACKAGE
{TOP VIEW)
description g
These programmable array logic devices feature il
high speed and a choice of either standard or 21219
half-power devices. They combine Advanced L4 8o
Low-Power Schottky T technology with proven s ufgwvo
titanium-tungsten fuses. These devices will (R o
provide reliable, high-performance substitutes g7 1s[Juo
for conventional TTL logic. Their easy 18 14jvo
programmability allow for quick design of 10 1112 13
"gustom’’ functions and typically result in a T~ Aa—-0o
more compact circuit board. In addition, chip 5 =

carriers are available for further reduction in
board space,

The Half-Power versions offer a choice of
operating frequency, switching speeds, and
power dissipation. In many cases, these Half-
Power devices can result in significant power
reduction from an overall system level.

The PAL16" M series is characterized for
operation over the full military temperature range
of ~66°C to 126°C.

NOTICE
SEE ORDER OF DATA FOR ERRATA INFORMATION

tintegrated Schottky-Barrier diode-clamped transistor is patented
by Texas Instruments, U.S. Patent Nurmber 3,463,975.

PAL is a registered trademark of Monolithic Memories Inc.

PRODUCTION DAYA dacuments contain information Capyright © 1989, Texas Instruments Incorporated

current as of publication date. Products conform to i
spatifications per the terms of Texas lastruments TEXAS
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PAL16R4AM, PAL16R4A-2M, PAL16RGAM, PAL1GRGA-2M, PAL16R8AM, PAL16RBA-2M

B 8961725 007b1L0 O WM T~ b=/3-49

STANDARD HIGH-SPEED PAL® CIRCUITS

PAL16R4"
J OR W PACKAGE

{TOP VIEW)

PAL16R6"
J OR W PACKAGE
{TOP VIEW)
ck [ vVece
12 o
13 Q
10s Q
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1[s Q
117 Q
18 Q
1{e 110
GND 1o OE
PAL16RB’
J OR W PACKAGE
{TOP VIEW)
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TEXAS INSTR (ASIC/MEMORY)
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M 8951725 007blbl 2 WE7- #6-I3- 49

PAL16LBAM, PAL16L8A-2M, PAL16R4AM, PAL16R4A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

TEXAS INSTR (ASIC/MEMORY) 25E D

functional block diagrams (positive logic)

PAL16LBAM
PAL16L8A-2M

& EN 21
7 b>————0
32X 64 |—£ v
7 p——————0
T
o 7 O—ﬂ—‘—’— 110
10 16 7
| ,I ,l ~
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6 1% 7 O—Qj—&P—1/0
o 4
7 7
7 C \/o
7 0—*—4—’——
7 i
- O—Q—d—)— 110
| .
| 7 49— /0
| 6
i L 4
7 <
PAL16R4AM
PAL16R4A-2M
OE -Of EN2
CLK Cc1
& 8 21 |-02v 0 a
32X 64 4 1D -
T\
19 a
— N
8 00— a
16xD +
8 16 _\
| /1 Y] ’18 O— o}
4 V——\
4 21
4 16 7 EN
e oY v io
',7 c—‘\ <> 1o
7 - -
/ C‘f\ -4-p 110
7 4P 1o
‘ 7
| 4
| 2 &
I -
4 o
, .

o denotes fused wnputs
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PAL16R6AM, PAL16R6A-2M, PAL16RSAM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

TEXAS INSTR (ASIC/MEMORY) 25E D

functional block diagrams (positive logic)

PAL16R6AM
PAL16R6A-2M
OE OfEN2
CLK c1
| i =
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o 8, D—— @
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21 d
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2 b
7 -
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& 8 21 120 GO———— Q
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: E i
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PAL16L8AM, PAL16LBA-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

TEXAS INSTR (ASIC/MEMORY) 25E D

W

FIRST INCREMENT
FUSE ) P 8 12 16 2

NUMBE%S 1] 24 28 3%

96 119) o

352 - 18} .o

608 - {17} -0

864 (16}

[74¢]

1120 - 115) 4,6

1376 - N ———“,4) 170

1832 - - — 130

1888 - {12) o

2016 - "y
LN . K————1

Fuse number = First Fuse number + Increment

TEXAS i 2-91
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PAL16R4AM, PAL16R4A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

TEXAS INSTR (ASIC/MEMORY) 25E D s
okl .

FIRST INCREMENT

FUSE A

NUMBERS O 4 8 12 18 20 24 28 3N
°

138 ll LE) FYPN
__i', (181, o

o8, {(17)
640 1 —@o———o
672
704
36 c1
| (4)[:’ . |
o m—
1=0
oo 10 —-—M)Q
328
as: M= C1
i5) _u}_"
(B —KH
{024 .
j088. . II_-O—
1130 ] - {15)
o |- lsg
1184
1216 -
mma > C1 P}
11— 5
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1312 .
1324 o)
1376 i _&m)o
1440 - ~
m'l:Ze ] et |
=Dt -
1536
1568 -
163 - . 0314
1728 L
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\ (B)Dr
1752 —K——
1824
1856
1oo8 12) 1,0
1984
I —
! _DL "'q__ q {11 O—E-

Fuse number = First Fuse number + Increment
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PAL16R6AM, PAL16R6A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

TEXAS INSTR (ASIC/MEMORY) @5E D
ok i '

FIRST INCREMENT

a%snfaans o 4 8 12 16 20 24 28 31

32 .

84

a6 - (19)
128 170
160

|0
352 - {18)
388 H1D Bo—o

{3)

B WG

832
864 - . {16}
896 3"— Q
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960 . b
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R - ——KH

1600 i=0

E (13)
1632
1664 10 a

1888 : : 120

IE)‘DE — )=

Fuse number = First Fuse number + Increment

Texas WP 9.03
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PAL16RBAM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

TEXAS INSTR (ASIC/MEMORY) @25E D

CLK n
FILl;!sST |NCRE‘MENT
FUSE
NUMBERS 0 4 8 12 16 20 24 28 31
0 -
32 - —
64 - ——
128 1 s WELTIN
160
192
(25 224 M>C1
1= — I
288 -
a2 I=0
{18}
352 | | |
as4 g} 10 ’-—llo— o
416 =
3y fad
1D - KH m— I
512
544
516 T3
." 1o a1 g
672
704 : il |
PAREL j
I y
768 3
800 7
812 ™ )
864 {1 _3 ael g
228
: b C1
1024 — ”
1088 m
1120 7 It —:BOLS'Q
1152 ,
1184
1216 L
1248
|-‘9-’-{>|: - — I
1280
1312 —
1344 —
1376 i —30‘(_1—4)0
1408
1240
R L es
|‘—7‘[>L - - X
153
1568 ) ,
1600 7 ’_I-o -
664 10 | a
1664
1696
1728 -
8 1760 -+ H> C 1
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1984 ‘BC1
2016 ] ]
\ 19) (11==

Fuse number = First Fuse number + Increment
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PAL16LBAM, PAL16L8A-2M, PAL16R4AM, PAL16R4A-2M
PAL16R6AM, PAL16R6A-2M, PAL16R8AM, PAL16RBA-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

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

Supply valtage, VCo (see Note 1) .. . .o i ittt it e e i st ar e 7V
Input voltage {see NOTE 1) ... ... .. ivin i ittt reani e s isanieseenennnan 55V
Voltage applied to a disabled output {see Note 1) . . ... ... v ey 85V
Operating free-air temperature range .. .. ... .o v ii it noroerssovens -565°C to 125°C
Storage temperatUre FaNQE ... . v v v vt s vt v et en e tenavnaeesansaronss —~65°C to 1560°C

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

recommended operating conditions

PARAMETER MIN NOM MAX | UNIT
Vce  Supply voltage 48 5 5.5 v
. R OE input 2 5.5
ViH High-level input voltage All othars 2 X3 v
VIL Low-level input voltaga 0.8 \%
: loH High-level output current -2 mA
| loL  Low-level output current 12 mA
i TA Operating free-air temperature -565 125 °C

TEXAS INSTR (ASIC/MEMORY) 25E D

Exas
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B 49L1725 007L1e8 5 M T- $6-(3-41
PAL16LBAM, PAL16R4AM, PAL16RGAM, PAL1GRBAM
STANDARD HIGH-SPEED PAL® CIRCUITS

TEXAS INSTR (ASIC/MEMORY) @5E D —

elactrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
VIK Veg =45V, §j = —18 mA ] -1.5 v
VOH Vee =45V, lgpH = —2mA 2.4 3.2 Vv
VoL Vee =45V, fgL=-12mA ] 026 04| V
Outputs . ] 20
1 Vee =55V, Vg=27V -
OzH 1/0 ports cc o 7 100 HA
Outputs -20
I Vee =656V, Vg=04V A
0z. 110 ports cc 5V o 4 ) -100 K
i Vcg = 6.5V, V=55V 02| mA
i/0 ports 100
hH Al othore Veg =65V, V=27V - Tl A
OF input -0.2
[iTH Ve =68V, V=04V Al othors E) mA
los? Vec =65V, Vg =05V ) —30 ~ ~250-] mA
lce Vee =55V, Vi=0V, Qutputs open 75 180 mA
timing requirements
i ) MIN MAX | UNIT
felock Clock frequency [+ 25 | MHz
Clock high 15
Pulse d i N 2 .
tw ulse duration (see Note 2} Clock Tow 20 ns
tsu Setup time, input or feedback before CLKt 25 ns
th Hold time, input or feedback after CLKt . 0 ns

NOTE 2: The total clock period of clock high and clock low must not exceed clock frequency, felock- The minimum pulse durations specified
are only for clock high or clock low, but not for both simultaneously.

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

PARAMETER FROM T0 TEST CONDITIONS MIN TYPT MAX | umIT
fmax 25 45 MHz
tpd I, 10, 0, 110 15 30| ns
tod CLKt Q R1 =390 Q, 10 20| ns
ten OE! Q R2 = 750 @, 15 26| ns
tdis QEt Q See Figure 1 10 25 ns
tan Lo 0, 110 14 30 ns
tdis 1, 1/0 0, /0 , 13 30 | ns

1Al typical values are at Vo = 6 V, To = 259°C.
£Not more than one output should be shorted at a time and duration of the short ¢ircuit should not exceed one second. Set Voat0s5V
to avoid test equipment dagradation.

2.96 TeExas ‘Q’f
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PAL16L8A-2M, PAL16R4A-2M, PAL16R6A-2M, PAL16R8A-2M
STANDARD HIGH-SPEED PAL © CIRCUITS

25E D

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
ViK Veg =45V, Jj = -18mA -1.5 v
VoH Vee = 46V, lgH = —2mA 24 3.2 v
VoL Vec = 45V, loL = 12 mA 025 0.4 v
) Qutputs 20
A =656V, =27V
lozn 0 ports | V€ = &8 V. Vo =27 0] "
Qutputs -20
Vi =55V, Vg=04
lozL 70 ports | V€€ = %8 0 =04V Tie0] M
I Vec =65V, V=65V 02} mA
1/0 ports 100
IH All others Vec =65V, V=27V 25 BA
OE input -0.2
IiL Vge =55V, V=04V All others o1 mA
los? Vee =65V, Vg =05V -30 -250 | mA
Icc Vee =65V, V=0V, Outputs open 75 90 mA
timing requirements
_MIN MAX | UNIT
folock Clock frequancy i 0 16 | MHz
. Clack high 25
tw Pulse duration, {see Note 2} Clock low 25 ns
tsu Setup time, input or feedback before CLKt 35 ns
th,  Hold time, input or feedback after CLKt 0 ns

NOTE 2: The total clock period of clock high and clock fow must not exceed clock frequency, fcjock- The minimum pulse durations specified
ara only for clock high or ciock low, but not for both simultaneously.

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

TEST CONDITIONS

PARAMETER FROM TO MIN  TYPT  MAX | UNIT
fmax 16 28 MHz
tpd 1, 4O, 0, I0 25 40 ns
tod CLKt Q RY = 3900, 11 35| ns
tan OE+ Q R2 = 750 @, 20 35 ns
tdis OEt Q See Figure 1 11 30 ns
tan 1, 110 0, 1i0 25 40| ns
tgis 1, 10 0, 1o 26 35| ns

AN typical values are at Vog = 5V, Ta = 26°C,

£Not more than one output should be shorted at a time and duration of the short circuit should nat exceed one sacond. Set Vg at 0.5 '
to avoid test equipment degradation.

programming information

Texas Instruments Programmable Logic Devices can be programmed using widely available software and
inexpensive device pragrammers.

Complete programming specifications, algorithms, and the latest information on hardware, software, and
firmware are available upon request. Information on programmers capable of programming Texas
Instruments Programmable Logic is also available, upon request, from the nearest Tl field sales office, local
authorized Tl distributor, or by calling Texas Instruments at (214) 997-56666.

e
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PAL16LBAM, PAL16L8A-2M, PAL16R4AM, PAL16R4A-2M
PAL16R6AM, PAL16R6A-2M, PAL1GRBAM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

PARAMETER MEASUREMENT INFORMATION

5V

S1
/1
FROM OUTPUT TEST
UNDER TEST POINT
cL R2

{See Note A}

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

TIMING —/'/1:\,_ 3v
INPUT -
U A
e tg,pi¢= th ¥
! cl-- -3V
1 {
DATA T5v 15V
INPUT °
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

————— av
INPUT 15v 15V
t I [1]

i ] '
thd ¢ ¥ tad
p H{ ;

IN-PHASE y F—— Von
ouTPUT L5V 1.6V
I

| - VoL
tpd — ¥ —p-pd
3 VOH
OUT-OF-PHASE 15V 15V
OUTPUT Ly
{See Note D) oL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

v

HIGH-LEVEL N A
PULSE f18v h o

.

— tyy —M

t 14

i ! 3v
LOW.-LEVEL li5y !
PULSE o
VOLTAGE WAVEFORMS
PULSE DURATIONS
3V
QUTPUT

CONTROL ' 15V 15V
{low:level i _; _____ [}
enablirig) ‘en—N

| r— "’I h—'dis
| | I {

WAVEFORM 1 i L =33V
$1 CLOSED : 18V | Y _§_ VoLtosv
{See Note B) ——x— VoL

1
ten— |- -f
| tais—H M-
WAVEFORM 2 i L__$ v
S1 OPEN === Vo
{See Note B} 1.5V L V%HV-O.S v

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE QUTPUTS

NOTES: A. Cy includes probe and jig capacitance and is 50 pF for tpd and ten B pF for tgjs.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. All input pulses have the following characteristics; PRR < 10 MHz, t; and € < 2 ns, duty cycle = 50%.
D. When measuring propagation delay times of 3-state outputs, switch S1 is closed,
E. Equivalent loads may be used for testing.

FIGURE 1

TEXAS INSTR (ASIC/MEMORY) 25E D
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