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. PAL16LY
Choice of Operating Speeds . J OR W PAGKAGE
High-Speed, A Devices . .. 25 MHz Min
Half-Power, A-2 Devices ... 16 MHz Min (TOP VIEW)

Choice of Input/Output Configuration

Package Options Include Both Ceramic DIP
and Chip Carrier in Addition to Ceramic
Flat Package

DEVISE | 1puts | 0 0UTPUTS | G OUTRUTS | PORTS
PALI6LE | 10 2 0 6
PAL16R4 8 Q 4 (3-state buffers) 4
PAL16R6 8 0 6 (3-state bufters) 2
PAL16R8 8 0 8 (3-state buffers) 0
description
. . PAL16LS
These programmable array logic devices feature FK PACKAGE
high speed and a choice of either standard or
half-power devices. They combine Advanced (TOP VIEW)
Low-Power Schottky technoiogy with proven Q
titanium-tungsten fuses. These devices will ___Jo

provide reliable, high-performance substitutes for

conventional TTL logic. Tneir easy tha® 27 2% diwo
programmability allow for quick design of "custom” | 1o
functions and typically results in a more compact I 1o
circuit board. In addition, chip carriers are I /o
available for further reduction in board space. I 1o

The Half-Power versions offer a choice of

14
g8 10 11 1213

[en | oo T omn [ o oo |
operating frequency, switching speeds, and power Tg7ToQ
dissipation. In many cases, these Half-Power 0] -

devices can result in significant power reduction
from an overall system level.

The PAL 16’ M series is characterized for operation
over the full military temperature range of -65°C
to 125°C.

PAL is a registered trademark of Advanced Micro Devices Inc.
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PAL16R4AM, PAL16R4A-2M, PAL16R6AM, PAL16R6A-2M, PAL16R8AM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 - REVISED MARCH 1992
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PAL16L8AM, PAL16L8A-2M, PAL16R4AM, PAL16R4A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 ~ REVISED MARCH 1992

functional block diagrams (positive logic)
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PAL16R6AM, PAL16R6A-2M, PAL16R8AM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 - REVISED MARCH 1992

functional block diagrams (positive logic)
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PAL16L8AM, PAL16L8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 — REVISED MARCH 1992

logic diagram (positive logic)
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PAL16R4AM, PAL16R4A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 — REVISED MARCH 1892

logic diagram (positive logic)
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PAL16R6AM, PAL16R6A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 — REVISED MARCH 1992

logic diagram (positive logic)
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PAL16R8AM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

BRPS016 ~ D2705, FEBRUARY 1984 - REVISED MARCH 1992

logic diagram (positive logic)
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PAL16L8AM, PAL16L8A-2M, PAL16R4AM, PAL16R4A-2M
PAL16R6AM, PAL16R6A-2M, PAL16R8AM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 - REVISED MARCH 1992

programming information

Texas Instruments programmable logic devices can be programmed using widely available software and
inexpensive device programmers.

Complete programming specifications, algorithms, and the latest information on hardware, software, and
firmware are available upon request. Information on programmers capabie of programming Texas Instruments
programmable logic is also available, upon request, from the nearest Tl field sales office, local authorized Tl
distributor, or by caliing Texas Instruments at (214) 997-5668.

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

Supply voltage, Voo (SEENOE 1) v nn it e i 7V
Input voltage (SEE NOIE 1) .. iv ittt i it e e et e ras s e 55V
Voltage applied to disabled output (SE@ NOte 1) .. iviiiiii i e e e 55V
Operating free-air temperaturs range . .......cieiiiiivianiierrarsenernstrerransranns -55°Cto 125°C
StOrage temMpPeratUrB FANGE  «u'vuvt e st sataeseneensrsnrarseneanseresnennns —-65°C to 150°C

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

recommended operating conditions

MIN NOM MAX | UNIT
Voo Supply voltage 4.5 5 55 v
ViH High-level input voltage 2 5.5 A
ViL Low-fevel input voltage 0.8 Vv
IoH High-level output current -2] mA
loL Low-leve! output current 12| mA
Ta Operating free-air temperature -58 25 125 °C

*
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PAL16L8AM, PAL16R4AM, PAL16R6AM, PAL16R8AM
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPSD16 - D2705, FEBRUARY 1984 - REVISED MARCH 1992

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MmN TYPT  max| uniT
ViK Voo =45V, lp=~18 mA -1.5 \
VoH Vec =45V, IoH=-2mA 2.4 3.2 \
VoL Voc=45V, loL=12mA 0.25 0.4 v
Qutputs 20
lozH 10 ports Vo =558V, Vo=27V 00 pA
oz [nuls Voo =55V, Vo =04V 24 A
1/O ports ~100
N Vog=565VY, Vi=55V 02] mA
1/O Ports 100
K A othors Veg=55V, V=27V %5 pA
OFE input -0.2
L Al othora Veg=55V, V=04V oA mA
lost Voo =55V, Vo=05V -30 ~250| mA
lcc Vog=556V, V=0, Outputs open 75 180 mA
timing requirements
MIN MAX | UNIT
folock Clock Frequency 0 25| MHz
tw Pulse duration (see Note 2) Clack high 15 ns
Clock low 20
ey 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, fojock. The minimum pulse durations specified are
only for clock high or low, but not for both simuitaneously.

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

FROM TO

PARAMETER (INPUT) (OUTPUT) TEST CONDITION MIN TYPt  Mmax| uniT
fmax 25 45 MHz
tod 1, 1/0 0,110 15 30 ns
tod CLKT Q R1=23900Q, 10 20| ne
ten OE) Q R2 =750 Q, 15 251 ns
tdis OET Q See Figure 1 10 25| ns
ton 170 0,110 4 30| ne
tdis 1,1/0 0,110 13 30| ns

T Alltypleal vaiues are at Vo = 5V, Tp = 25°C.
Notmore than one outputshould be shorted at a time and the duration of the short circuit should not exceed one second. Set Vo at0.5 Vo avoid
test equipment degradation.

_ 89L1725 0082773 112 BE Tms”
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PAL16L8A-2M, PAL16R4A-2M, PAL16R6A-2M, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRP016 - D2705, FEBRUARY 1984 — REVISED MARCH 1992

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYPT  MAX| UNIT
ViK Voo =45V, lj=-18 mA -1.5 v
VOH Voc =45V, loH =~2 mA 2.4 3.2 \
VoL Vo =4.5Y, loL=12mA 0.25 0.4 \
| Oulputs Voo =55V, Vo=27V 2
OZH 1o ports e ' ° 0] M
oz R Voo =55V, Vo =04V 201 A
/O ports -100
I Voo =55V, Vi=8656V 0.2 mA
)/O Ports 100
IIH All others Veg=55V, Vi=27V P HA
OE input -0.2
iR Al othors Voo =55V, Vi=04V Y mA
lost Voo =565V, Vo=05V -30 -250| mA
lcc Vo =65V, Vi=0, Outputs open 75 90| mA
timing requirements
MIN MAX | UNIT
folock Clock Frequency 0 16 | MHz
tw Puise duration (see Note 2) Clook high i ns
Clock low 25
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 low must not exceed clock frequency, felock- The minimum puise durations specified are
only for clock high or low, but not for both simultaneously.

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

FROM

TO

PARAMETER (INPUT) (OUTPUT) TEST CONDITION miN Tvet  max| uniT
fmax 16 25 MHz
tod I, /O 0, 10 25 40| ns
tod CLKT Q R1 =390 Q, 11 25| ns
ton OEl Q R2 =750 Q, 20 25| ns
idis OET Q See Figure 1 11 25| ns
ten [Aie) 0, o 25 401 ns
tdis (NT) 0,0 25 35| ne

T Alltypical values are at Vog = 5V, Ta = 25°C.

Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. Set Vg at 0.5 V to aveid
test equipment degradation.

M 3961725 0082774 059 mN
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PAL16L8AM, PAL16L8A-2M, PAL16R4AM, PAL16R4A-2M
PAL16R6AM, PAL16R6A-2M, PAL16R8AM, PAL16R8A-2M
STANDARD HIGH-SPEED PAL® CIRCUITS

SRPS016 - D2705, FEBRUARY 1984 - REVISED MARCH 1992

PARAMETER MEASUREMENT INFORMATION

5LI
81
R1
From Output Test
Under Test Point
CL R2
(see Note A)
LOAD CIRCUIT FOR
3-8TATE OUTPUTS
Timing 3v High-Level ——= 3
input 15V Pulse 15V 15V
A ROy — 0 [ I 0
e e v e tw —H
Data I 5V N 15V 8 | | 3V
Input ‘ i Low-Level 15V 1.5V
0 Pulse X i
~——=- 0
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
3y 3V
Output
0 Control 1.5V
(low-level /1
enabling) _’J | _—— 0
—_—— VOH ton H""
5V [ e -

voL ___¥: - _L:_.——z 3av
Waveform 1 15V VoL+08V
| 81 Closed [ | —¥
I " VoH (see Note B) —_ -— VoL
Out-of-Phase 15V 15V | tais=M
Output L oL ton - j[4— |

¥ _
{see Nate D) Waveform 2 | —~ VoH
VOLTAGE WAVEFORMS (s”s"‘fl:g; 15V y VoH-05V
PROPAGATION DELAYTIMES ~ (eeNoteB) /7 N ~0V
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

NOTES: A. C|_ includes probe and jig capacitance and is 50 pF for ty and ten, 5 pF for tyis.
B. Waveform 1 is for an output with internal conditions such that the outputis low except when disabled by the output control. Waveform 2
is for an cutput with internal conditions such that the output is high except when disabled by the output control.
. All input pulses have the following characteristics: PRR < 10 MHz, t, and § < 2 ns, duty cycle = 50%
. When measuring propagation delay times of 3-state outputs, switch 81 is closed.
. Equivalent loads may be used for testing.

mooO

Figure 1. Load Circuit and Voltage Waveforms
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