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Standard trD Iec

Family Part Number Packages Technology Features ns mA Page

UNIVERSAL PAL DEVICES

16V8 PALCE16V8H-7 20P, J EE CMOS GAL® 75 115 2-48
PALCE16V8H-10"* 208** Device 10 115
PALCE16V8Q-15 Equivalent 15 55
PALCE16V8H-15** 15 90
PALCE16V8Q-25 25 55
PALCE16V8H-25*" 25 90

PALCE16V8Z-25 20P, J EE CMOS Zero Power o5t 0.015 | 2-75

PALCE16VHD-15 24P, 28J EE CMOS High-Drive 15 115 2-91

18P8 AmPAL18P8B 20P, J TTL Comb., 15 180 2-111
AmPAL18P8AL Prog. 25 90
AmPAL18P8A Polarity 25 180
AmPAL18P8L 35 90

20V8 PALCE20V8H-10 24P, 28J EE CMOS GAL 10 115 2-172
PALCE20V8Q-15 Device 15 55
PALCE20V8H-15 Equivalent 15 90
PALCE20V8Q-25 25 55
PALCE20V8H-25 25 90

22P10 AmPAL22P10B 24P, 28J TTL Comb., 15 180 2-195
AmPAL22P10AL Prog. 25 90
AmPAL22P10A Polarity 25 180

22V10 PAL22V10-7 24P, 28J TTL Varied 75 220 2-204
PAL22V10-10 Term 10 180
PAL22V10-15 Distribution 15 180
AmPAL22V10A 25 180

PALCE22V10H-10 24P, 28J EE CMOS Varied 10 130 2-232
PALCE22V10H-15** 20S* Term 15 90
PALCE22V10Q-25 Distribution 25 55
PALCE22V10H-25** 25 90

PALCE22V10Z-25 24P, 28J EE CMOS Zero Power _ 25t 0.015 | 2-253

24V10 PALCE24V10H-15 28P, J EE CMOS 28-Pin 15 115 2-267
PALCE24V10H-25 GAL-Type 25 115

26V12 PALCE26V12H-15 28P, J EE CMOS 28-Pin 15 105 2-282
PALCE26V12H-20 20 105

29M16 PALCE29M16H-25 24P, J EE CMOS Advanced 25 100 2-297

ASYNCHRONOUS PAL DEVICES

610 PALCE610H-15 24P, 28J EE CMOS J-K F/Fs, 15 90 2-344
PALCE610H-25 Prog. CLK 25 90

20RA10 PALCE20RA10H-15 24P, 28J EE CMOS Prog. CLK 15 100 2-160

29MA16 PALCE29MA16H-25 24P, 28J EE CMOS Prog. CLK, 25 100 2-319

Advanced
Macrocell

* Industrial Grade

AMD's Marketing Communications Department specifies environmentally sound

agricultural inks and recycled papers, making this book highly recyciable.
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Family Part Number Packages Technology Features ns mA Page

UNIVERSAL PAL DEVICES

16V8 PALCE16V8H-7 20P, J EE CMOS GAL® 75 115 2-48
PALCE16V8H-10** 208** Device 10 115
PALCE16V8Q-15 Equivalent 15 55
PALCE16V8H-15** 15 920
PALCE16V8Q-25 25 55
PALCE16V8H-25** 25 90

PALCE16V8Z-25 20P, J EE CMOS Zero Power 25t 0.015 | 2-75

PALCE16VHD-15 24P, 28J EE CMOS High-Drive 15 115 2-91

18P8 AmPAL18P8B 20P, J TTL Comb., 15 180 2-111
AmPAL18P8AL Prog. 25 90
AmPAL18P8A Polarity 25 180
AmPAL18P8L 35 90

20V8 PALCE20V8H-10 24P, 28J EE CMOS GAL 10 115 2-172
PALCE20V8Q-15 Device 15 55
PALCE20V8H-15 Equivalent 15 90
PALCE20V8Q-25 25 55
PALCE20V8H-25 25 90

22P10 AmPAL22P10B 24P, 28J TTL Comb., 15 180 | 2-195
AmPAL22P10AL Prog. 25 90
AmPAL22P10A Polarity 25 180

22V10 PAL22V10-7 24P, 28J TTL Varied 75 220 | 2-204
PAL22V10-10 Term 10 180
PAL22V10-15 Distribution 15 180
AmPAL22V10A 25 180

PALCE22V10H-10 24P, 28J EE CMOS Varied 10 130 2-232
PALCE22V10H-15** 20S** Term 15 90
PALCE22V10Q-25 Distribution 25 55
PALCE22V10H-25** 25 90

PALCE22V10Z-25 24P, 28J EE CMOS Zero Power 25t 0.015 | 2-253

24V10 PALCE24V10H-15 28P, J EE CMOS 28-Pin 15 115 2-267
PALCE24V10H-25 GAL-Type 25 115

26V12 PALCE26V12H-15 28P, J EE CMOS 28-Pin 15 105 2-282
PALCE26V12H-20 20 105

29M16 PALCE29M16H-25 24P, J EE CMOS Advanced 25 100 2-297

ASYNCHRONOUS PAL DEVICES

610 PALCE610H-15 24P, 28J EE CMOS J-K F/Fs, 15 90 2-344
PALCE610H-25 Prog. CLK 25 90

20RA10 PALCE20RA10H-15 24P, 28J EE CMOS Prog. CLK 15 100 2-160

29MA16 PALCE29MA16H-25 24P, 28J EE CMOS Prog. CLK, 25 100 2-319

Advanced
Macrocell

* Industrial Grade

AMD's Marketing Communications Department specifies environmentally sound

agricultural inks and recycled papers, making this book highly recyclable.
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Advanced Micro Devices reserves the right to make changes in its products
without notice in order to improve design or performance characteristics.

This publication neither states nor implies any warranty of any kind, including but not limited to implied warrants of merchan-
tability or fitness for a particular application. AMD assumes no responsibility for the use of any circuitry other than the circuitry
in an AMD product.
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resulting from the use of the information included herein. Additionally, AMD assumes no responsibility for the functioning of
undescribed features or parameters.

Trademarks

GENERAL NOTICE: Product names used in this publication are for identification purposes only and may be trademarks of their
respective companies.
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Your fast time-to-market needs can now be met better than ever with PAL® devices from
Advanced Micro Devices, Inc. This new data book provides you with a truly diverse selection of
low-power and high-performance CMOS solutions in addition to the highest performing bipolar
products in the industry.

For your high-density PLD requirements, please contact an AMD representative for our latest
printing of the MACH™ Family Data Book.

Thanks for selecting AMD. Remember, our partnership helps you gain and keep the competitive
edge. We're not your competition.

K 2 A

Rich Forte
Group Vice President
Programmable Products
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Product Overview

Advanced Micro Devices offers the industry’s widest variety of Programmable Logic De-
vices (PLDs), implemented in a variety of technologies. In this section, we will briefly dis-
cuss the device families, and look at the various architecture, speed, and power options.
More specific device information can be found in the individual data sheets. Discussions
on some of the special architectural features of many of the devices can also be found in
their respective data sheets.

There are six basic PLD areas addressed by Advanced Micro Devices’ PLDs:

B High-speed PAL® devices

B Universal PAL devices

B Industry-standard PAL devices

B Low-power PAL devices

B Special architecture PLDs

W High density PLDs

The largest application area is that covered by the Programmable Array Logic (PAL) de-
vices. There is a wide variety of PAL devices, ranging from simple devices that address

general logic design problems to more sophisticated devices that deal with more complex
problems.

Within the group of special architecture PLDs, there are asynchronous devices, featuring
an architecture particularly well suited to implementing asynchronous design functions
optimally.

The final area, that of high-density design, is addressed by the MACH™ devices which
provide a PLD with thousands of gates and very high performance. The Macro Array
CMOS High-density (MACH) devices are described briefly in this section; for more detail,
please refer to the MACH Data Book.
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Product Overview

HIGH-SPEED PAL DEVICES

AMD offers the fastest PAL devices on the market today. We were the first to introduce
the PAL device in 1978 and have been the first to market with volumes on all successive
generations. As the market leader in the PLD arena, we fully expect to introduce even
faster devices in the future.

Currently, we have the bipolar TTL PAL16R8 family of 20-pin devices in 5-ns speed
grade and the PAL20R8 family of 24-pin devices, also in 5-ns speed grade, available in
volume production. For extra performance we also have the 16R8 family at 4.5 ns, when
packaged with the high-performance 28-pin PLCC pinout. These families include, both
registered (16R4, 16R6, 16R8, 20R4, 20R6, 20R8) and combinational devices (16L8,
20L8). They are used in a wide variety of applications where performance and space are
critical, often replacing FAST™ and AS SSI/MSI logic circuits. For applications where the
absolute fastest devices are not needed, other speed grades are offered at a lower cost
and/or lower power consumption.

AMD'’s Electronically Erasable (EE) CMOS process also provides high-speed universal
PAL devices. The PALCE16V8 has a 7.5-ns version; most other EE CMOS devices have
a 10- or 15-ns tep, while using half or even a quarter of the power required by their bipolar
equivalents.

High-Speed PAL Devices

Functional Description Commercial Specifications
Part Pin Array Inputs Array OutpUlS | prod. Terms | SpdiPwr| o | fune | lec
Number Count | bidir. | dedctd. | reg. fdbk. | reg.|comb.| macrocell | per Output Options | (ns) | (MHz) | (mA)
PAL16L8 20 6 10 — — 8 — 7 -4 45| 125 | 210
PAL16R8 20 — 8 8 - —_ 8 -5 50 117 210
PAL16R6 20 2 6 6 2 - 7-8 -7 75 74 180
PAL16R4 20 4 4 4 4 — 7-8
PALCE16V8 20 0-8 8-10 8-0 e 8 7-8 H-7 |75 | 100 | 115
PAL20L8 24 6 14 — — 8 — 7 -5 50 | 117 | 210
PAL20R8 24 — 12 8 8 — - 8
PAL20R6 24 2 12 6 6 2 — 7-8 -7 75 74 210
PAL20R4 24 4 12 4 4] 4 — 78
PALCE20V8 24 0-8 12-14 8-0 e 8 7-8 H-10 | 10 | 555 | 115
PALCE24V10 28 0-10 14-16 10-0 — - 10 7-8 H-15 15 455 | 115
PALCE22V10 24 0-10 12 10-0 - - 10 8-16 H-10 10 83.3 | 130
PAL22V10 24 0-10 12 10-0 - —_ 10 8-16 -7 75 91 220
PALCE610 24 0-16 4 16-0 — — 16 8 H-15 15 45.5 90

“fmax is defined as 1/(ts + tco) for the external feedback.
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UNIVERSAL PAL DEVICES

Have your design needs included a non-standard mix of inputs and outputs or choosing a
variable number of combinatorial/registered/latched inputs and/or outputs for the given
application? How about stocking only one or two PLDs to reduce your inventory costs?

The solution to your problem is AMD's family of universal PAL devices. We pioneered the
concept of user-programmable output logic macrocells with the PAL22V10. With this
macrocell, you can configure an output for combinatorial or registered operation and ac-
tive-low or active-high polarity. This is what makes the PAL22V10 universal, for it can
substitute for virtually all of the standard 24-pin PAL devices on the market. The
PALCE26V12 is a 28-pin version which provides more inputs and outputs for those de-
signs that don't quite fit into a PAL22V10.

But we did not stop there. A second new feature pioneered with the PAL22V10 is variable
product term distribution; the 10 outputs on this device are aranged in pairs with 16, 14,
12, 10 or eight product terms on each output. With up to 16 product terms, the PAL22V10
can implement far more complex logic functions than can be supported by other 24-pin
devices. No wonder the PAL22V10 is the most popular PAL device on the market today.
And now both faster (7.5 ns, 91 MHz) and reprogrammable low-power CMOS (10 ns at
130 mA; 25 ns at 55 mA) versions are available from AMD.

The PALCE16V8 and PALCE20V8 are EE CMOS universal devices that have the addi-
tional capability of directly taking the designs of standard 20- and 24-pin PAL devices,
respectively. They provide a cost-effective means of reducing inventory, lowering power,
and reducing risk. The PALCE24V10 extends this architecture to 28 pins.

The PALCE610 adds to the basic macrocell by providing 16 I/O macrocells that can be
configured with D, T, J-K, or S-R flip-flops.

The PALCE29M16 further enhances the macrocell concept. Its macrocell can be an input
or an output macrocell that can be configured three ways: combinatorial, latched or regis-
tered. Sixteen of these macrocells are available in a 24-pin 300-mil package. And eight of
the macrocells can be buried, allowing the connecting pins to be used as dedicated in-
puts. The PALCE29M16 also offers variable product term distribution.

For those applications where registers and latches are not needed, the AmMPAL18P8
(20 pins) and AmPAL22P10 (24 pins) are ideal. These PAL devices with programmable
polarity can flexibly replace almost all standard 20- and 24-pin combinatorial PAL de-
vices. As a result, they significantly reduce your inventory. They are available in several
speed-power grades to meet most application requirements.
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Universal PAL Devices

Functional Description Commercial Specifications
Part Pin Array Inputs Array Outputs Prod. Terms | Spd/Pwr| teo | funx® | tee
Number Count | bidir. | dedctd. | reg. fdbk. | reg.|comb.| macrocell | per Output Opticns | (ns) | (MHz) | (mA)
PALCE16V8 20 0-8 8-10 8-0 - - 8 7-8 H7 |75 ]| 100 | 115

H-10 |} 10 | 555 | 115
Q-15 | 15 | 455 | 5§
H-15 | 15 | 455 | 90
Q25 |25 37 65
H-25 | 25 37 90
2-25 | 25 40 ]0.015

PALCE20V8 24 0-8 12-14 8-0 —_ - 8 7-8 H-10 | 10 | &55 [ 115
Q15 | 15 | 455 | 55
H-15 | 15 | 455 | 90
Q25 | 25 37 §6
H-256 | 25 37 90

PALCE24V10 28 0-10 14-16 10-0 —_ - 10 7-8 H-15 | 15 | 455 | 90
H-26 | 25 37 90
PALCE22V10 24 0-10 12 10-0 — — 10 8-16 H-10 | 10 | 833 | 130

H-15 | 15 50 90
Q25 |25 | 333 | 55
H-25 |25 | 333 | 90
2-25 |25 | 333 [0.015

PAL22V10 24 0-10 12 10-0 - - 10 8-16 -7 75 91 220
-10 10 n 180
-15 15 50 180

A 25 | 285 | 180

PALCE20RA10| 24 10 10 - - - 10 4 H-15 | 15 50 100
PALCE26V12 28 0-12 14 12-0 - — 12 8-16 H-15 | 15 50 105
H-20 | 20 40 105

PALCE610 24 0-16 4 16-0 - - 16 8 H-15 |15 | 455 | 90
H-25 | 25 37 90
PALCE29M16 24 8-16 5 16-8 - - 16 8-16 H-25 |25 | 285 | 100
AmPAL18P8 20 8 10 - — 8 — 8 B 15 - 180
A 25 - 180

AL 25 —_ 90

L 35 —_ 90
AmPAL22P10 24 10 12 - - 10 — 8 B 15 - 180
A 25 - 180

AL 25 - 90

*“fMax is defined as 1/(ts + tco) for the external feedback.
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Product Overview

INDUSTRY-STANDARD PAL DEVICES

As we have increased speed on the TTL PAL devices, we have also reduced the power

consumption on the slower devices by as much as 75 percent. As a result, both the indus-

try-standard 20-pin and 24-pin PAL device families are available in a variety of speed and

power grades. This allows the designer to select the optimum performance at the lowest

possible cost and power consumption. These 20-pin and 24-pin devices are used in appli-

cations where the advantages of reduced package count, such as higher reliability and

lower power consumption, improve the overall price-performance of the end-product.

Often these benefits are realized by replacing Schottky, ALS, LS and some CMOS SSI/

MSI logic circuits with these PAL devices.

Standard PAL Devices
Functional Description Commercial Specifications

Part Pin Array Inputs Array Outputs Prod. Terms | Spd/Pwr| o | func® | lec
Number Count | bidir. | dedctd. | reg. fdbk. | reg.|comb.| macrocell | per Output Options |(ns) | (MHz) | (mA)
PAL16L8 20 6 10 — —| 8 — 7 B 15 — | 180
PAL16R8 20 — 8 8| — — 8 B2 |25 25 | 90
PAL16R6 20 2 6 6 2 - 7-8 A 25 | 25 | 180
PAL1SR4 20 4 ] 4 4 4 — 7-8 B4 |as 16 | 55
PAL20L8 24 6 14 —_ —| 8 — 7 B 15 — | 210
PAL20R8 24 — 12 8 8 | — — 8 B2 |25 | 25 | 105
PAL20R6 24 2 12 6 6 2 — 7-8 A 25 | 25 | 210
PAL20R4 24 4 12 4 4 4 — 7-8

*fmax is defined as 1/(ts + tco) for the external feedback.

LOW-POWER PAL DEVICES

AMD is the only major supplier of programmable logic devices to offer a broad line of low-
power CMOS devices. And we are the only PLD supplier with such a comprehensive
CMOS programmable logic line.

There are two basic types of CMOS PAL devices: those that dissipate essentially no
power when in a quiescent state, and faster devices which draw nominal current even
when quiescent. Devices are thus classified as “zero-power” or “low-power.”

Zero-power PAL devices are particularly suited for products that are portable or battery
operated. In a standby mode they consume less than 15 pA. Low-power CMOS devices
can cut system power consumption 50 percent by replacing equivalent 25-ns and 35-ns
speed TTL PAL devices. By consolidating several SSI/MS| packages into a single CMOS
PAL device, the power consumption can be cut even further.

Low-Power PAL Devices

Functional Description Commercial Specifications

Part Pin Array Inputs Array Outputs Prod. Terms | SpdiPwr| to | fun® | lec
Number Count | bidir. | dedctd. | reg. fdbk. | reg.|comb.| macrocell | per Output Options [(ns) | (MHz) | (mA)
PALCE16V8 20 0-8 8-10 8-0 - - 8 7-8 225 | 25 40 |0.015
Q15 | 15 | 455 | 55

PALCE22V10 24 0-10 12 10-0 - - 10 8-16 Z-25 | 25 | 333 |0.015

Q25 |25 | 333 | 55

*fmax is defined as 1/(ts + tco) for the external feedback.
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SPECIAL ARCHITECTURE PLDs

AMD offers a variety of programmable logic devices which have been enhanced architec-
turally to provide a high level of integration and performance. They consist of asynchro-
nous devices which have been designed to implement asynchronous design functions
optimally. These products offer you unprecedented flexibility in selecting the right PLD for
the application at hand.

Asynchronous PAL Devices
Currently AMD makes three devices that are function specific. They support asynchro-
nous and bus interface applications.

The PALCE20RA10 is optimized for asynchronous applications. It contains ten D-type
flip-flops, driven by a PAL array. Each flip-flop has individually programmable Clock, Re-
set and Preset product terms. With such features, this device is well suited to replacing
glue logic in your system.

The PALCE29MA16 combines some of the advantages of the PALCE29M16 with the ad-
vantages of the PALCE20RA10. It has one dedicated Clock/Latch Enable input as well as
product terms for each of the 16 macrocells to allow individual clocking, asynchronous
Reset and asynchronous Preset. It also features variable product term distribution. To top
it off, the PALCE29MA16 is electrically reprogrammable in a plastic 300-mil package.

The PALCE®610 is a general purpose PLD. It has 16 independently-configurable macro-

cells. Each macrocell can be configured as either combinatorial or registered. The regis-
ters canbe D, T, J-K or S-R type flip-flops. The device has 4 dedicated input pins and 2
clock pins. Asynchronous clocking is available since each clock pin controls 8 of the 16

macrocells.

Asynchronous PAL Devices

Functional Description Commercial Specifications
Part Pin Array Inputs Array Outputs Prod. Terms | Spd/Pwr| teo | fuax* | lec
Number Count | bidir. | dedctd. | reg. fdbk. | reg.|comb.| macrocell | per Output | Options| (ns) | (MHz) | (mA)
PALCE20RA10| 24 10 10 — — — 10 4 H-15 15 50 100
PALCE29MA16| 24 8-16 5 16-8 — — 16 4-12 H-25 25 | 285 | 100
PALCE610 24 0-16 4 16-0 — — 16 8 H-15 16 | 455 | 90

H-25 25 37 90

*fmax is defined as 1/(ts + tco) for the external feedback.

1-8
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HIGH-DENSITY PLDs

For larger-scale integration, the MACH (Macro Array CMOS High-density) devices offer a
breakthrough both in performance and cost. The architecture has been optimized to pro-
vide consistent, predictable 15-ns propagation delays (12 ns for the 44-pin devices), while
keeping the cost per gate similar to that of a CMOS PAL device.

A MACH device looks like multiple PAL devices interconnected by a switch matrix. Be-
cause the switch matrix is fast, and because all signals have the same delays, every path
provides a 15-ns delay from input to output.

Gate densities in the MACH family range from about 900 gates to about 3600 gates. The
devices are made with electrically-erasable CMOS technology.

The MACH family pushes the PAL device concept to higher levels of integration that have
been achieved efficiently before. Most PAL device design concepts still hold true. The
number of third-party design tools that support the MACH devices makes it easy to mi-
grate from PAL device design to MACH device design with little, if any, additional
investment.

Further information on AMD’s MACH product line may be found by obtaining the MACH
Family Data Book (14051). MACH design assistance is available by obtaining the MACH
Technical Briefs Manual (15972). Development assistance is available through the
FusionPLDS™ Partners Catalog (15585).

MACH Devices

Gate Max Max Max teo fraax* lec
Device Pins | Macrocells Equivalents Inputs Outputs Flip-Flops (ns) (MHz) (mA)
MACH 1 Family
MACH110 44 32 900 38 32 32 150
MACH120 68 48 1200 58 48 48 15 50 180
MACH130 84 64 1800 70 64 64 20 40 180
MACH 2 Family
MACH210 44 64 1800 38 32 64 180
MACH220 68 96 2400 58 48 96 8 % -
MACH230 84 128 3600 70 64 128 2 40 -

*fmax is defined as 1/(ts + tco) for the external feedback.
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Commercial PLDs for u
Industrial Applications

Customers have expressed an interest in using AMD programmable logic devices over
the industrial temperature range. To serve your need, we recommend the following:

1. Use any standard commercial device from the following Family Data sheets:
PALCE16V8
PALCE20V8
PALCE22V10
PALCE610

2. Slow down all commercial timing parameters by 20%.

3. Add 20 mA to the commercial lcc.

All standard AMD warranties will apply to products used as noted above at Vcc of +45 V
110% over the temperature range of —40°C to 85°C.

This approach will allow you to use broadly available commercial devices to fill your in-
dustrial temperature needs at no price premium. We are able to assure the performance
to specification of these products since they are characterized and monitored over the full
military temperature range (-55°C to 125°C).

1-10
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_ COM’L: -4/5/7/D/B/B-2/A
PAL16R8 Family

20-Pin TTL Programmable Array Logic

MIL: - 10/12/B/B-2/A/B-4 a
Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B As fast as 4.5 ns maximum propagation delay

B Popular 20-pin architectures: 16L8, 16R8,
16R6, 16R4

B Programmable replacement for high-speed
TTL logic

B Register preload for testability
B Power-up reset for initialization

B Extensive third-party software and
programmer support through FusionPLD
partners

W 20-pin DIP and PLCC packages save space

28-pin PLCC-4 package provides ultra-clean
high-speed signals

GENERAL DESCRIPTION

The PAL16R8 Family (PAL16L8, PAL16R8, PAL16R6,
PAL16R4) includes the PAL16R8-5/4 Series which pro-
vides the highest speed in the 20-pin TTL PAL device
family, making the series ideal for high-performance ap-
plications. The PAL16R8 Family is provided with stan-
dard 20-pin DIP and PLCC pinouts and a 28-pin PLCC
pinout. The 28-pin PLCC pinout contains seven extra
ground pins interleaved between the outputs to reduce
noise and increase speed.

The family utilizes Advanced Micro Devices’ advanced
trench-isolated bipolar process and fuse-link technol-
ogy. The devices provide user-programmable logic for
replacing conventional SSI/MSI gates and flip-flops at a
reduced chip count.

The family allows the systems engineer to implement
the design on-chip, by opening fuse links to configure
AND and OR gates within the device, according to the
desired logic function. Complex interconnections be-
tween gates, which previously required time-consuming
layout, are lifted from the PC board and placed on sili-
con, where they can be easily modified during prototyp-
ing or production.

The PAL device implements the familiar Boolean logic
transfer function, the sum of products. The PAL device

is a programmable AND array driving a fixed OR array.
The AND array is programmed to create custom product
terms, while the OR array sums selected terms at the
outputs.

In addition, the PAL device provides the following
options:

- Variable input/output pin ratio

— Programmable three-state outputs

— Registers with feedback

Product terms with all connections opened assume the
logical HIGH state; product terms connected to bothtrue
and complement of any single input assume the logical
LOW state. Registers consist of D-type flip-tlops that are
loaded on the LOW-to-HIGH transition of the clock. Un-
used input pins should be tied to Vcc or GND.

The entire PAL device family is supported by the
FusionPLD partners. The PAL family is programmed on
conventional PAL device programmers with appropriate
personality and socket adapter modules. Once the PAL
device is programmed and verified, an additional con-
nection may be opened to prevent pattern readout. This
feature secures proprietary circuits.

PRODUCT SELECTOR GUIDE
DEDICATED PRODUCT TERMS/

DEVICE INPUTS OUTPUTS OUTPUT FEEDBACK ENABLE
PAL16L8 10 6 comb. 7 110 prog.

2 comb. 7 - prog.
PAL16R8 8 8 reg. 8 reg. pin
PAL16R6 8 6 reg. 8 reg. pin

2 comb. 7 110 prog.
PAL16R4 8 4 reg. 8 reg. pin

4 comb. 7 1/10 prog.

Publication# 16492 Rev. A Amendment/0
2-3

Issue Date: January 1992
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BLOCK DIAGRAMS
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CONNECTION DIAGRAMS
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ORDERING INFORMATION
Commercial Products

AMD programmable logic products for commercial applications are available with several ordering options. The order number
(Valid Combination) is formed by a combination of:

PAL R8 5 PC
FAMILY TYPE L OPTIONAL PROCESSING
PAL = Programmable Array Logic Blank = Standard Processing
NUMBER OF OPERATING CONDITIONS
ARRAY INPUTS C = Commercial (0°C to +75°C)
OUTPUT TYPE PACKAGE TYPE
= Registered = 20-Pin Plastic DIP (PD 020)

L = Active-Low Combinatorial

J=

NUMBER OF OUTPUTS
SPEED

-4 =45nstpp
-5 =5nstPD
-7 =7.5nstPD

Valid Combinations

PAL16L8
PAL16R8
PAL16R6
PAL16R4

-5PC, -5JC, -4JC

PAL16L8-7
PAL16R8-7
PAL16R6-7
PAL16R4-7

PC, JC,DC

20-Pin Plastic Leaded Chip
Carrier (PL 020)

28-Pin Plastic Leaded Chip
Carrier for -4 (PL 028)

20-Pin Ceramic DIP (CD 020)

Valid Combinations
The Valid Combinations tabie lists configurations
planned to be supported in volume for this device.
Consult the local AMD sales office to confirm
availability of specific valid combinations, and to
check on newly released combinations.

Note: Marked with AMD logo.

PAL16R8-4/5/7 (Com’l)
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ORDERING INFORMATION
Commercial Products (MMI Marking Only)

AMD programmable logic products for commercial applications are available with several ordering options. The order number
(Valid Combination) is formed by a combination of:

PAL 16 R 8

1
10
1

N

FAMILY TYPE —————I L OPTIONAL PROCESSING

PAL = Programmable Array Logic Blank = Standard Processing

NUMBER OF PACKAGE TYPE

ARRAY INPUTS ) N = 20-Pin Plastic DIP
(PD 020)

OUTPUT TYPE NL = 20-Pin Plastic Leaded

R = Registered Chip Carrier (PL 020)

L = Active-Low Combinatorial J = 20-Pin Ceramic DIP

NUMBER OF OUTPUTS (CD 020)

SPEED ' OPERATING CONDITIONS

D = Uttra High Speed (10 ns tpD) C = Commercial (0°C to +75°C)

B = Very High Speed (15-35 ns teD)

A = High Speed (25-35 ns trp)

POWER
Blank = Full Power (155-180 mA Icc)

-2 = Half Power (80-90 mA Icc)
-4 = Quarter Power (55 mA Icc)
Valid Combinations
Valid Combinations The Valid Combinations table lists configurations
PAL16L8 | D. B CN. CNL. CJ planned to be supported in volume for this device.
T ' ' Consult the local AMD sales office to confirm
PAL16R8 | B-2, A, availability of specific valid combinations, and to
check on newly released combinations.
PAL16R6 | B-4
Note: Marked with MMI logo.
PAL16R4

2-8 PAL16R8D/B/B-2/A/B-4 (Com'l)
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ORDERING INFORMATION
APL Products

AMD programmable logic products for Aerospace and Defense applications are available with several ordering options.

APL (Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid
Combination) is formed by a combination of:

FAMILY TYPE
PAL = Programmable Array Logic
NUMBER OF LEAD FINISH
ARRAY INPUTS A = Hot Solder Dip
OUTPUT TYPE PACKAGE TYPE
R = Registered R = 20-Pin Ceramic DIP
L = Active-Low Combinatorial ) (Z%DPQZOC) )

= 20-Pin Ceramic
NUMBER OF OUTPUTS Leadless Chip Carrier
SPEED (CL 020)
-10 = 10 nstPD
-12 = 12nstpPD
DEVICE CLASS

/B = MIL-STD-883C Class B

Valid Combinations

Valid Combinations The Valid Combinations table lists configurations
PAL16L8 planned to be supported in volume for this device.
Consult the local AMD sales office to confirm
PAL16R8 availability of specific valid combinations, to
CALIGRG -10, -12 /BRA, /B2A check on newly released combinations, and to
obtain additional data on AMD'’s standard military

PAL16R4 grade products.

Note: Marked with AMD logo.

Group A Tests
Group A Tests consist of Subgroups: 1,2,3,7,8,9,10, 11.

Military Burn-In

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Methods 1015, Conditions A through E.
Test conditions are selected at AMD’s option.

PAL16R8-10/12 (Mil) 2-9
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ORDERING INFORMATION
APL Products (MMI Marking Only)

AMD programmable logic products for Aerospace and Defense applications are available with several ordering options. APL
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination)
is formed by a combination of:

PAL 16 R 8B -2 M _J /8838

TT
FAMILY TYPE
PAL = Programmable Array Logic
NUMBER OF OPTIONAL PROCESSING
ARRAY INPUTS /883B = MIL-STD-883, Class B
OUTPUT TYPE PACKAGE TYPE (Per 09-000)
R = Registered J = 20-Pin Ceramic DIP
L = Active-Low Combinatorial W E%Dpng)  Flatoack
= 20-Pin Ceramic Flatpacl
NUMBER OF OUTPUTS (CFL020) P
L = 20-Pin Ceramic Leadless
SPEED Chip Carrier (CL 020)
B = Very High Speed (20-50 ns tpD) OPERATING CONDITIONS
A = High Speed (30-50 ns tpD) M = Miltary
POWER
Blank = Full Power (180 mA Icc)
-2 = Half Power (90 mA Icc)
-4 = Quarter Power (55 mA Icc)
- — Valid Combinations
Valid Combinations The Valid Combinations table lists configura-
PAL16L8 R tions planned to be supported in volume for this
B.B-2, MJ/8838B, device. Consult the local AMD sales office to
PAL16R8 | A, B-4 MW/883B, confirm availability of specific valid combina-
tions, to check on newly released combinations,
PAL16R6 ML/883B and to obtain additional information on AMD’s
PAL16R4 Standard Military grade products.

Note: Marked with MM logo.

Group A Tests
Group A Tests consist of Subgroups: 1,2, 3,7, 8,9, 10, 11.

Military Burn-In

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Methods 1015, Conditions A through
E. Test conditions are selected at AMD’s option.

2-10 PAL16R8B/B-2/A/B-4 (Mil)
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FUNCTIONAL DESCRIPTION
Standard 20-pin PAL Family

The standard bipolar 20-pin PAL family devices have
common electrical characteristics and programming
procedures. Four different devices are available, includ-
ing both registered and combinatorial devices. All parts
are produced with a fuse link at each input to the AND
gate array, and connections may be selectively re-
moved by applying appropriate voltages to the circuit.
Utilizing an easily-implemented programming algo-
rithm, these products can be rapidly programmed to
any customized pattern. Extra test words are pre-
programmed during manufacturing to ensure extremely
high field programming yields, and provide extra test
paths to achieve excellent parametric correlation.

Pinouts

The PAL16R8 Family is available in the standard 20-pin
DIP and PLCC pinouts and the PAL16R8-4 Series is
available in the new 28-pin PLCC pinout. The 28-pin
PLCC pinout gives the designer the cleanest possible
signal with only 4.5 ns delay.

The PAL16R8-4 pinout has been designed to minimize
the noise that can be generated by high-speed signals.
Because of its inherently shorter leads, the PLCC pack-
age is the best package for use in high-speed designs.
The short leads and multiple ground signals reduce the
effective lead inductance, minimizing ground bounce.
Placing the ground pins between the outputs optimizes
the ground bounce protection, and also isolates the out-
puts from each other, eliminating cross-talk. This pinout
can reduce the effective propagation delay by as much
as 20% from a standard DIP pinout. Design files for
PAL16R8-4 Series devices are written as if the device
had a standard 20-pin DIP pinout for most design soft-
ware packages.

Variable Input/Output Pin Ratio

The registered devices have eight dedicated input lines,
and each combinatorial output is an /O pin. The
PAL16L8 has ten dedicated input lines and six of the
eight combinatorial outputs are I/O pins. Buffers for de-
vice inputs have complementary outputs to provide
user-programmable input signal polarity. Unused input
pins should be tied to Vcc or GND.

Programmable Three-State Outputs

Each output has a three-state output buffer with three-
state control. On combinatorial outputs, a product term
controls the buffer, allowing enable and disable to be a
function of any product of device inputs or output feed-
back. The combinatorial output provides a bidirectional
1/0 pin and may be configured as a dedicated input if the
output buffer is always disabled. On registered outputs,
an input pin controls the enabling of the three-state
outputs.

Registers with Feedback

Registered outputs are provided for data storage and
synchronization. Registers are composed of D-type
flip-flops that are loaded on the LOW-to-HIGH transition
of the clock input.

Register Preload

The register on the PAL16R8 Family can be preloaded
from the output pins to facilitate functional testing of
complex state machine designs. This feature allows di-
rect loading of arbitrary states, making it unnecessary to
cycle through long test vector sequences to reach a de-
sired state. In addition, transitions from illegal states can
be verified by loading illegal states and observing proper
recovery.

Power-Up Reset

All flip-flops power-up to a logic LOW for predictable
system initialization. Outputs of the PAL16R8 Family
will be HIGH due to the active-low outputs. The Vcc rise
must be monotonic and the reset delay time is 1000 ns
maximum.

Security Fuse

After programming and verification, a PAL16R8 Family
design can be secured by programming the security
fuse. Once programmed, this fuse defeats readback of
the internal programmed pattern by a device program-
mer, securing proprietary designs from competitors.
When the security fuse is programmed, the array will
read as if every fuse is programmed.

Quality and Testability

The PAL16R8 Family offers a very high level of built-in
quality. Extra programmable fuses provide a means of
verifying performance of all AC and DC parameters. in
addition, this verifies complete programmability and
functionality of the device to provide the highest pro-
gramming yields and post-programming functional
yields in the industry.

Technology

The PAL16R8 Family is fabricated with AMD’s ad-
vanced trench-isolated bipolar process. This process
reduces parasitic capacitances and minimum geome-
tries to provide higher performance. The array connec-
tions are formed with proven TiW fuses for reliable
operation.

PAL16R8 Family 211
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LOGIC DIAGRAM
DIP and 20-Pin PLCC (28-Pin PLCC) Pinouts
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LOGIC DIAGRAM
DIP and 20-Pin PLCC (28-Pin PLCC) Pinouts
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LOGIC DIAGRAM
DIP and 20-Pin PLCC (28-Pin PLCC) Pinouts

16R6 (-4)
ek [TH>- B9 vee
24) 0 34 78 112 1516 1920 2324 2728 31 (23)
0 =
o
== ————filio,
7 57 (22)
b 2HE T 4, {Jeno
(25) g = (21)
Do,
- (20)
15
2 BHPE < {Jeno
(28) 45 T (19
e 0,
i (18)
23
i3 [P < {ano
(27) 24 T an
AW
. (16)
31
Iy ) I GND
(28) 37 = (15)
vee [ 04
M s (14)
39
s (¥ < {Jeno
(2 40 7 (13)
E_\ 1 :l [ P
D Q ")‘)—MUS
3 (12)
a7
g I {lanp
@ 18 = ()
e 0z
! (10)
55
l7 {Jeno
@ op T
-
'_‘P_
[ 210,
8
63 S5 ®
' B v leme
() ()
0 34 78 1112 1516 1920 2324 2728 31
GND :Q-j
(6) =
14275-006A

2-14 PAL16R8 Family



AMD a

LOGIC DIAGRAM

DIP and 20-Pin PLCC (28-Pin PLCC) Pinouts
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ABSOLUTE MAXIMUM RATINGS
Ambient Temperature with

Power Applied —-65°C to +150°C
Storage Temperature -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto+7.0V

DC Input Voltage -12VtoVec+05V
DC Input Current -30 mA to +5 mA
DC OQutput or I/0 Pin Voltage -0.5V toVcc +0.5V
Static Discharge Voltage 2001V
Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or

above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-

OPERATING RANGES
Ambient Temperature (Ta)

Operating in Free Air 0°C to +75°C
Supply Voltage (Vcce)
with Respect to Ground +4.75Vto +5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

ity. Programming conditions may differ.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

enapnifiad
a'lcvl L= =

Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage loH=-3.2mA ViN=ViorVi 2.4 Vv
Vce = Min.
VoL Output LOW Voltage loL=24mA VIN=VmorVi 05 \"
Vcc = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \"
Voltage for all Inputs (Note 1)
ViL Input LOW Voltage Guaranteed Input Logical LOW 0.8 \Y
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage IIn=—18 mA, Vcc = Min. -1.2 \"
hiH Input HIGH Current ViN=2.7 V, Vcc = Max. (Note 2) 25 | pA
I Input LOW Current ViN= 0.4V, Vcc = Max. (Note 2) -250 | pA
li Maximum Input Current ViN=5.5V, Vcc = Max. 1| mA
lozH Off-State Output Leakage Vout = 2.7 V, Vcc = Max. 100 | pA
Current HIGH ViN = ViHor ViL (Note 2)
lozt Off-State Output Leakage Vout = 0.4V, Vcc = Max. -100 | pA
Current LOW VIN = ViHor ViL (Note 2)
Isc Output Short-Circuit Current Vout = 0.5V, Vcc = Max. (Note 3) -30 [ 130 | mA
lcc Supply Current ViN= 0V, Outputs Open (lout = 0 mA) 210 [ mA
Vce = Max.
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.

2. 1/O pin leakage is the worst case of liL and lozL (or 4 and lozH).

3. Not more than one output should be tested at a time. Duration of the shont-circuit should not exceed one second. Vout =0.5V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)

Parameter
Symbol | Parameter Description Test Conditions Typ. Unit
Ci Input Capacitance | CLK, OE | ViN=2.0V Vec=5.0V 8
li—ls Ta=25°C 5 pF
Cour Output Capacitance Vour =2.0V f=1MHz 8
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

-5 -4
Parameter Min. Min.
Symbo! | Parameter Description (Note 3)] Max. |(Note 3)] Max. | Unit
teo Input or Feedback to 16L8, 16R8, 1 5 1 45 | ns
Combinatorial Output 16R4
ts Setup Time from Input or 45 45 ns
Feedback to Clock
tH Hold Time 0 0 ns
tco Clock to Output 1 4.0 1 35| ns
{SKEWR Skew Between Registered 1 05 | ns
Outputs (Note 4)
w Clock Width [ ene 4 u =
twh oC WA ThigH 4 4 ns
‘ Maximum |External Feedback [ 1/ts + tco) 17 125 MHz
fmax Frequency | internal Feedback (fcnr) 125 125 MHz
(Note 5)  [No Feedback | 1/(twn + twy) 125 125 MHz
tpzx OE to Output Enable 1 6.5 1 65 | ns
texz OE to Output Disable 1 5 1 5 | ns
tea Input to Qutput Enable Using 2 6.5 2 65 | ns
Product Term Control 16L8, 16R,
ter Input to Output Disable Using 16R4 2 5 2 5 ns
Product Term Control

Notes:
2. See Switching Test Circuit for test conditions.

3. Delay minimums for trp, tco, tPzx, tPxz, teA, and teR are chosen based on two considerations: they must allow for the large
number of variables that define “best case” conditions, and they must attempt to anticipate possible future process enhance-
ments that may increase performance. It is possible that such process improvements may someday push the minimum delays
beyond what was originally anticipated; therefore minimums should be used with care, and are recommended primarily for
simulation.

4. Skew testing takes into account pattern and switching direction differences between outputs.

5. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where the frequency may be affected.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —-65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto +7.0V
DC Input Voltage -1.2Vio +7.0V
DC Input Current -30 mA to +5 mA
DC Output or I/O Pin Voltage -0.5V toVcc +0.5V
Static Discharge Voltage 2001 V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)

Operating in Free Air 0°C to +75°C
Supply Voltage (Vce)
with Respect to Ground +4.75Vto +5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
Von Output HIGH Voltage lon =-3.2mA VIN=ViHorVi 2.4 v
Vce = Min.
Vo Output LOW Voitage loo=24mA VIN=VmorVi 05 \
Vce = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 v
Voltage for all Inputs (Note 1)
Vi Input LOW Voltage Guaranteed Input Logical LOW 0.8 "
Voltage for all Inputs (Note 1)
Vi Input Clamp Voitage IIn=-18 mA, Vcc = Min. -1.2 "
H Input HIGH Current Vin=2.7V, Vcc = Max. (Note 2) 25| pA
I Input LOW Current ViN=10.4V, Vcc = Max. (Note 2) -250 | pA
I Maximum Input Current VIN= 5.5V, Vcc = Max. 1| mA
lozH Off-State Output Leakage Vout =2.7 V, Vcc = Max. 100 | pA
Current HIGH VIN = ViHor ViL (Note 2)
lozu Off-State Output Leakage Vout = 0.4 V, Vcc = Max. -100 | pA
Current LOW ViN = ViHor ViL (Note 2)
Isc Output Short-Circuit Current Vout = 0.5V, Vcc = Max. (Note 3) -30 | -130 | mA
lcc Supply Current Vin= 0V, Outputs Open (lout = 0 mA) 180 | mA
Vcc = Max.
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.
2. VO pin leakage is the worst case of liL and lozL (or i1 and lozH).

3. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second. Vout = 0.5V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ. Unit
Cin Input Capacitance ViN=2.0V Vee=5.0V 5
Ta = 25°C pF
Cour Output Capacitance Vour=20V f=1MHz 8
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter Min.
Symbol Parameter Description (Note 3)] Max. Unit
\ Input or Feedback to 1618, 16R6, 3 75 ns
PO Combinatorial Output 1 Output Switching 16R4 3 7
ts Setup Time from Input or Feedback to Clock 7 ns
tH Hold Time 0 ns
tco Clock to Output 3 6.5 ns
tskew Skew Between Registered Outputs (Note 4) 16R8, 16R6, 1 ns
t LOW 16R4 5 ns
2 Clock Width
twH HIGH 5 ns
Maximum External Feedback [1/(ts + tco) 74 MHz
fmax Frequency internal Feedback (fcnr) 100 MHz
(Note 5) No Feedback  |1/(twhi + tw) 100 MHz
tpzx OE to Output Enable 3 8 ns
tPxz OE to Output Disable 3 8 ns
tea Input to Output Enable Using Product Term Control 16L8, 16R6, 3 10 ns
{tER Input to Output Disable Using Product Term Control 16R4 3 10 ns
Notes:

2. See Switching Test Circuit for test conditions.

LA ol

Output delay minimums are measured under best-case conditions.
Skew is measured with all outputs switching in the same direction.
These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified

where the frequency may be affected.

PAL16R8-7 (Com’l)
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto +7.0V
DC Input Voltage -15Vto+55V
DC Output or /O Pin Voltage -05V to+55V
Static Discharge Voltage 2001V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)

Operating in Free Air 0°C to +75°C
Supply Voltage (Vcc)
with Respect to Ground +475Vto+5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage lon=-3.2mA ViN=ViorViL 24 Vv
Vce = Min.
Vou Output LOW Voltage loo=24mA Vin=ViorVi 05 \"
Vce = Min.
VIH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \"
Voltage for all Inputs (Note 1)
ViL Input LOW Voltage Guaranteed Input Logical LOW 0.8 v
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage IIn=-18 mA, Vcec = Min. -1.5 \"
IH Input HIGH Current ViN=2.4V, Vcc = Max. (Note 2) 25 | pA
" Input LOW Current ViN = 0.4 V, Vcc = Max. (Note 2) -250 | pA
i Maximum Input Current ViN=5.5V, Vcc = Max. 100 | pA
lozn Off-State Output Leakage Vout =24V, Vcc = Max. o 100 | pA
Current HIGH ViN = ViHor ViL (Note 2)
lozL Off-State Output Leakage Vour = 0.4 V, Vcc = Max. -100 | pA
Current LOW Vin = ViHor Vi (Note 2)
Isc Output Short-Circuit Current Vout = 0.5V, Vcc = Max. (Note 3) -30 { -130 | mA
lec Supply Current Vin= 0V, Outputs Open (lout = 0 mA) 180 | mA
Vce = Max.
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.

2. /O pin leakage is the worst case of liL and lozL (or hH and lozn).

3. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second.
Vout = 0.5 V has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ. Unit
Cin Input Capacitance ViN=2.0V Vec=5.0V | CLK, OF 9
Ta =25°C Other Inputs 2 pF
Cour Output Capacitance Vour=2.0V =1MHz Outputs 4
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter Min.
Symbol | Parameter Description (Note 3)| Max. | Unit
tro Input or Feedback to 16L8, 16R6, 3 10 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 10 ns
tH Hold Time 0 ns
tco Clock to Output 2 7 ns
tw Clock Width LOW 8 ns
twH HIGH 16R8, 16R6, 8 ns
Maximum External Feedback l 1/(ts +tco) 16R4 58.8 MHz
fmax Frequency Internal Feedback (fcnt) 60 MHz
(Note ) No Feedback | 1/(twh +tw) 62.5 MHz
trzx f)-TE to Output Enable 3 10 ns
tpxz OE to Output Disable 3 10 ns
tea Input to Output Enable Using Product Term Control 16L8, 16R6, 1 10 ns
ter Input to Output Disable Using Product Term Control 16R4 1 10 ns

. See Switching Test Circuit for test conditions.

. Calculated from measured fmax internal.

2
3. Output delay minimums are measured under best-case conditions.
4
5

. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where the frequency may be affected.

PAL16R8D (Com’l)

2-21



u AMD

ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -0.5Vio +7.0V

-15VtoVecc+05V
-05V toVec+05V

DC Input Voltage
DC Output or /0O Pin Voltage

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)

Operating in Free Air 0°C to +75°C
Supply Voltage (Vcc)
with Respect to Ground +4.75Vto +5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min. | Max.| Unit
VoH Output HIGH Voltage lon=-32mA Vin=ViHorVi 24 \%
Vce = Min.
VoL Output LOW Voltage loo=24mA ViN=ViHorVi 05 \'
Vce = Min.
VIH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 v
Voltage for all Inputs (Note 1)
Vi Input LOW Voltage Guaranteed Input Logical LOW 08 v
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage IIN= =18 mA, Vcc = Min. -1.2 \"
lH Input HIGH Current Vin=2.4V, Vcc = Max. (Note 2) 25 pA
I Input LOW Current ViNn= 0.4V, Vcc = Max. (Note 2) =250 | pA
li Maximum Input Current Vin=5.5V, Vcc = Max. 100 | pA
lozn Off-State Output Leakage Vout = 2.4V, Vcc = Max. 100 | pA
Current HIGH ViN = Vior ViL (Note 2)
lozL Off-State Output Leakage Vout = 0.4V, Vcc = Max. -100 | pA
Current LOW Vin = Vinor Vi (Note 2)
Isc QOutput Shont-Circuit Current Vout = 0.5V, Vcc = Max. (Note 3) -30 | 130 | mA
lcc Supply Current Vin= 0V, Outputs Open (lout = 0 mA) 180 | mA
Vce = Max.
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.

2. VO pin leakage is the worst case of liL and lozL (or liH and lozH).
3. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second.
Vour = 0.5 V has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ. Unit
CiN Input Capacitance ViN=2.0V Vec=5.0V 8
Ta = 25°C pF
Cour Output Capacitance Vour =20V f=1MHz 9
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter
Symbol Parameter Description Min. Max. | Unit
trp Input or Feedback to 16L8, 16R6, 15 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 15 ns
tH Hold Time 0 ns
tco Clock to Output or Feedback 12 ns
wL Ciock Width LOW 16R8, 16R6, i0 ns
twH HIGH 16R4 10 ns
Maximum External Feedback| 1/(ts + tco) 37 MHz
fmax Frequency
(Note 3) No Feedback 1/(twH + twr) 50 MHz
trzx OE to Output Enable 15 ns
tpxz OE to Output Disable 15 ns
tEA Input to Output Enable Using Product Term Control 16L8, 16R6, 15 ns
ter Input to Output Disable Using Product Term Control 16R4 15 ns
Notes:

2. See Switching Test Circuit for test conditions.

3. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.

PAL16R8B (Com’l)
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -0.5Vto +7.0V

-1.5VtoVcc+05V
-05V toVec+0.5V

DC Input Voltage
DC Output or I/O Pin Voltage

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)

Operating in Free Air 0°C to +75°C
Supply Voltage (Vcc)
with Respect to Ground +475V1t0+5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage lon=-3.2mA Vin=ViHorViL 24 v
Vce = Min.
Vo Output LOW Voltage loo=24mA ViN=VHorVi 0.5 v
Vce = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 v
Voltage for all Inputs (Note 1)
ViL Input LOW Voltage Guaranteed Input Logical LOW 038 \"
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage lIN=-18 mA, Vcc = Min. -1.2 "
liH Input HIGH Current Vin=2.7 V, Vcc = Max. (Note 2) 25 | pA
[ Input LOW Current ViIN = 0.4 V, Vcc = Max. (Note 2) -100 | pA
I Maximum Input Current ViN=5.5V, Vcc = Max. 100 | pA
lozv Off-State Output Leakage Vout = 2.7 V, Vcc = Max. 100 | pA
Current HIGH VIN = ViHor ViL (Note 2)
lozL Off-State Output Leakage Vout = 0.4 V, Vcc = Max. -100 | pA
Current LOW VIN = ViHor ViL (Note 2)
Isc Output Short-Circuit Current Vout = 0.5 V, Vcc = Max. (Note 3) -30 | =130 | mA
lcc Supply Current Vin= 0V, Outputs Open (lout = 0 mA) 90 | mA
Vce = Max.
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.

2. 1O pin leakage is the worst case of liL and lozL (or IIH and lozh).

3. Notmore than one output should be tested at a time. Duration of the short-circuit should not exceed one second. VouT = 0.5 V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ. Unit
CiN Input Capacitance ViN=2.0V Vec=5.0V 7
Ta = 25°C pF
Cour Output Capacitance Voutr =20V f=1MHz 7
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter
Symbol | Parameter Description Min. Max. | Unit
teo Input or Feedback to 16L8, 16R6, 25 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 25 ns
tH Hold Time 0 ns
tco Clock to Output 15 ns
twi Clock Width LOW 16R8, 16R6, 15 ns
twH HIGH 16R4 15 ns
Maximum External Feedback | 1/(ts + tco) 25 MHz
fmax Frequency Internal Feedback (fcnt) 28.5 MHz
(Note 4) No Feedback | 1/(twn + twi) 33 MHz
tpzx OE to Output Enable 20 ns
trxz OE to Output Disable 20 ns
tea Input to Output Enable Using Product Term Control 16L8, 16R6, 25 ns
ter Input to Output Disable Using Product Term Control 16R4 25 ns
Notes:

2. See Switching Test Circuit for test conditions.

3. Calculated from measured fmax internal.

4. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —-65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto +7.0V

-1.5VtoVcc+05V
-05V toVec +05V

DC Input Voltage
DC Output or /0 Pin Voltage

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)

Operating in Free Air 0°C to +75°C
Supply Voltage (Vce)
with Respect to Ground +4.75Vto +5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage loh=~3.2mA VIN=ViHorVi 24 \"
Vce = Min.
VoL Output LOW Voltage loL=24mA ViNn=VHorVuw 0.5 \
Vcce = Min.
Vi Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \"
Voltage for all Inputs (Note 1)
Vi Input LOW Voltage Guaranteed Input Logical LOW 08 \"
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage IIN=-18 mA, Vcc = Min. -1.2 v
I Input HIGH Current Vin=2.7 V, Vcc = Max. (Note 2) 25 HA
I Input LOW Current Vin=0.4V, Vcc = Max. (Note 2) 250 | pA
li Maximum Input Current ViN=5.5V, Vcc = Max. 100 LA
lozH Off-State Output Leakage Vout = 2.7 V, Vcc = Max. 100 | pA
Current HIGH VIN = Vinor ViL (Note 2)
loz Off-State Output Leakage Vout = 0.4 V, Vcc = Max. -100 | pA
Current LOW VIN = ViHor ViL (Note 2)
Isc Qutput Short-Circuit Current Vout = 0.5 V, Vcc = Max. (Note 3) -30 | =130 | mA
16L8 Vin= 0V, Outputs Open (lout = 0 mA) 155 | mA
I
ce Supply Current = oRa78a | Voo = Max. 180
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.

2. VO pin leakage is the worst case of liL and lozL (or IiH and lozn).

3. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second. Vcc = 0.5 V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ. Unit
Cin Input Capacitance Vin=2.0V Vec=5.0V 7
Ta =25°C pF
Cout Output Capacitance Vour =20V f=1MHz 7
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter
Symbol Parameter Description Min. Max. | Unit
tro Input or Feedback to 16L8, 16R6, 25 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 25 ns
tH Hold Time 0 ns
fco Clock to Output 15 ns
twu Clock Width LOW 15 ns
twH HIGH 16R8, 16R6, 15 ns
Maximum External Feedback | 1/(ts +tco) 16R4 25 MHz
fmax Frequency Internal Feedback (fcnr) 28.5 MHz
(Note 4) No Feedback | 1/(twn +tw) 33 MHz
x| OE to Output Enable 20 ns
texz OE to Output Disable ] 20 ns
tea Input to Output Enable Using Product Term Control 16L8, 16R6, 25 ns
ter Input to Output Disable Using Product Term Control 16R4 25 ns
Notes:

2. See Switching Test Circuit for test conditions.

3. Calculated from measured fmax internal.

4. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —-65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto +7.0V
DC Input Voltage -15Vto+55V
DC Output or I/O Pin Voltage 55V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)

Operating in Free Air 0°C to +75°C
Supply Voltage (Vcc)
with Respect to Ground +475V10+5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage lon==1mA Vin=VhorVi 24 \
Vce = Min.
VoL Output LOW Voltage loL = 8 mA ViN =V orViL 0.5 Vv
Vce = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 v
Voltage for all Inputs (Note 1)
ViL Input LOW Voltage Guaranteed Input Logical LOW 0.8 \
Voltage for all inputs (Note 1)
Vi Input Clamp Voltage liN=-18 mA, Vcc = Min. -15 \"
IH Input HIGH Current VIN=24V, Vcc = Max. (Note 2) 25| pA
i Input LOW Current ViN=0.4 V, Vcc = Max. (Note 2) -250 | pA
I Maximum Input Current VIN=5.5V, Vcc = Max. 100 | pA
loz Off-State Output Leakage Vout = 2.4V, Vcc = Max. 100 | pA
Current HIGH VIN = ViHor ViL (Note 2)
lozu Off-State Output Leakage Vout = 0.4 V, Vcc = Max. -100 | pA
Current LOW Vin = Vior Vit (Note 2)
Isc Output Short-Circuit Current Vout = 0.5V, Vcc = Max. (Note 3) -30 | =250 | mA
lcc Supply Current Vin= 0V, Outputs Open (lout = 0 mA) 55 | mA
Vce = Max.
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.

2. I/O pin leakage is the worst case of liL and lozL (or Ii4 and lozH).

3. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second.
Vout = 0.5 V as been chosen to avoid test problems caused by tester ground degradation.
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SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 1)

Parameter
Symbol Parameter Description Min. Max. Unit
tro Input or Feedback to 16L8, 16R6, 35 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 35 ns
tH Hold Time 0 ns
tco Clock to Output or Feedback 16R8, 16R6, 25 ns
twu Clock Width LOW 16R4 25 ns
twH HIGH 25 ns
Maximum External Feedback | 1/(ts +tco) 16 MHz
fmax Frequency
(Note 2) No Feedback 1/(twH + twr) 20 MHz
trzx OE to Output Enable 25 ns
tpxz OE to Output Disable 25 ns
tea Input to Output Enable Using Product Term Control 16L8, 16R6, 35 ns
ter Input to Output Disable Using Product Term Control 16R4 35 ns
Notes:

1. See Switching Test Circuit for test conditions.

2. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature

with Power Applied ~55°C to +125°C
Supply Voltage with

Respect to Ground -0.5Vto +7.0V
DC Input Voltage -1.2V to+55V

-30 mA to +5 mA
-05V toVec+0.5V
2001V

DC Input Current
DC Output or I/O Pin Voltage
Static Discharge Voltage

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ. Absolute Maximum
Ratings are for system design reference; parameters given
are not tested.

OPERATING RANGES
Military Devices (Note 1)

Ambient Temperature (Ta)

Operating in Free Air —55°C Min.
Operating Case (Tc)
Temperature 125°C Max.
Supply Voltage (Vcc)
with Respect to Ground +450Vto +5.50V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Note:

1. Military products are tested at Tc = +25°C, +125°C,
and -55°C, per MIL-STD-883.

DC CHARACTERISTICS over MILITARY operating ranges unless otherwise specified

(Note 2)
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage lon=—-2mA ViN=ViHorVi 2.4 v
Vee = Min.
Vou Output LOW Voltage loo=12mA Vin=ViHorViL 0.5 v
Vee = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \"
Voltage for all Inputs (Note 3)
ViL Input LOW Voltage Guaranteed Input Logical LOW 08 \'
Voltage for all Inputs (Note 3)
Vi Input Clamp Voltage IIN=—18 mA, Vcc = Min. -1.2 Vv
liH Input HIGH Current ViN=2.7 V, Vcc = Max. (Note 4) 25 HA
e Input LOW Current Vin= 0.4V, Vcc = Max. (Note 4) -250 | pA
It Maximum Input Current ViN=55V, Vcc = Max. 1 mA
lozH Off-State Output Leakage Voutr = 2.7 V, Vcc = Max. 100 | pA
Current HIGH ViN = Vinor ViL (Note 4)
lozL Off-State Output Leakage Voutr =04V, Vcc = Max. -100 | pA
Current LOW VIN = ViHor ViL (Note 4)
Isc Output Short-Circuit Current Vout = 0.5V, Vcc = Max. (Note 5) -30 | -130 | mA
lcc Supply Current ViN= 0V, Outputs Open (lour = 0 mA) 200 | mA
Vce = Max.
Notes:

2. For APL Products, Group A, Subgroups 1, 2, and 3 are tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. ViLand ViH are input conditions of output tests and are not themselves directly tested. ViL and ViH are absolute voltages with
respect to device ground and include all overshoots due to system and/or tester noise. Do not attempt to test these values

without suitable equipment.

4. /O pin leakage is the worst case of liL and lozL (or iH and lozn).

5. Not more than one output should be tested at atime. Duration of the short-circuit should not exceed one second. Vout =0.5V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ. Unit
. Corner Pins Vec=5.0V 10
CiN Input Capacitance Middle Pins ViN=2.0V Th = 259C 5 pF
Cour Output Capacitance Vour =20V f=1MHz 9
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 2)

-10 -12
Parameter Min. Min.

Symbol | Parameter Description (Note 3)| Max. | (Note 3) | Max. | Unit

vo |Spuker Feedbackic el 5 Lo | s | | s

6R4

ts Setup Time from Input or Feedback to Clock 10 10 ns

tH Hold Time 0 ns

tco Clock to Output 9 3 11 ns

tskew Skew Between Registered Outputs (Note 4) 1 1 ns

twi , LOW 16R8,| g 8 ns

v Clock Width HiGhH }ggg 8 P S
Maximum | External Feedback | 1/(ts + tco) 52.6 47.6 MHz
fmAx (Fhflz?:g;‘cy internal Feedback (fcnT) 60.6 60.6 MHz
No Feedback | 1/(twh + twL) 62.5 62.5 MHz

tpzx OE to Output Enable (Note 5) 1 10 1 12 ns

trxz OE to Output Disable (Note 5) 1 10 1 12 ns

tea g)r:rt\ tgo?jtjrtgu(tNlirt\g%I)e Using Product 1 gl};‘ % 1 10 9 12 ns

ter lTn(;)rlrJTt1 tgo?‘tirt(zu(tN%ntseag;e Using Product 16R4 1 10 1 12 ns

Notes:

2. See Switching Test Circuit for test conditions. For APL products Group A, Subgroups 9, 10, and 11 are
tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. Minimum value for trp, tco, tPzx, tPxz, tea, and teR parameters should be used for simulation purposes
only and are not tested.

4. Skew is measured with all outputs switching in the same direction.

5. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where these parameters may be affected.

PAL16R8-10/12 (Mil)
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature

with Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto +7.0V
DC Input Voltage -15Vto+55V
DC OQutput or I/O Pin Voltage 55V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ. Absolute Maximum
Ratings are for system design reference; parameters given
are not tested.

OPERATING RANGES
Military (M ) Devices (Note 1)

Ambient Temperature (Ta)

Operating in Free Air -55°C Min.
Operating Case (Tc)
Temperature 125°C Max.
Supply Voitage (Vcc)
with Respect to Ground +4.50Vto +56.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Note:

1. Military products are tested at Tc = +25°C, +125°C,
and -55°C, per MIL-STD-883.

DC CHARACTERISTICS over MILITARY operating ranges unless otherwise specified

(Note 2)
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
Vo Output HIGH Voltage loH=-2mA VIN=VmHorVi 2.4 \
Vce = Min.
Vou Output LOW Voltage loo=12mA ViN=VmorVi 05 v
Vce = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 Vv
Voltage for all Inputs (Note 3)
Vi Input LOW Voltage Guaranteed Input Logical LOW 0.8 \
Voltage for all Inputs (Note 3)
Vi Input Clamp Voltage Iin=-18 mA, Vce = Min. -1.5 \
lH Input HIGH Current ViN=2.4V, Vcc = Max. (Note 4) 25| pA
e Input LOW Current ViNn = 0.4V, Vcc = Max. (Note 4) -250 | pA
li Maximum Input Current Vin=5.5V, Vcc = Max. 1 mA
lozH Off-State Output Leakage Vout = 2.4V, Vcc = Max. 100 | pA
Current HIGH ViN = ViHor ViL (Note 4)
lozL Off-State Output Leakage Vour = 0.4 V, Vcc = Max. -100 | pA
Current LOW VIN = ViHor ViL (Note 4)
Isc Output Short-Circuit Current Vout = 0.5V, Vcc = Max. (Note 5) -30 | <130 ] mA
lcc Supply Current ViNn= 0V, Outputs Open (lout = 0 mA) 180 | mA
Vce = Max.
Notes:

2. For APL Products, Group A, Subgroups 1, 2, and 3 are tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. ViLand ViH are input conditions of output tests and are not themselves directly tested. ViL and ViH are absolute voltages with
respect to device ground and include all overshoots due to system and/or tester noise. Do not attempt to test these values

without suitable equipment.

4. 1O pin leakage is the worst case of IiL and lozL (or 4 and lozn).

5. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second. Vout = 0.5 V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ. Unit
Cw Input Capacitance V=20V Vec=5.0V 9
Ta=25°C pF
Cour Output Capacitance Vour=2.0V f=1MHz 10
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 2)

Parameter
Symbol | Parameter Description Min. Max. | Unit
tro Input or Feedback to 16L8, 16R6, 20 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 20 ns
tH Hold Time 0 ns
tco Clock to Output or Feedback 15 ns
tw Clock Wh LOW 16R8, 16R6, 12 ns
twi lock Width HIGH 16R4 12 ns
fmax Maximum External Feedback | 1/(ts + tco) 285 MHz
Frequency
(Note 3) No Feedback 1/(twx + twr) 416 MHz
tPzx OE to Output Enable (Note 4) 20 ns
texz OE to Output Disable (Note 4) 20 ns
tea Input to Output Enable Using Product
Term Control (Note 4) 16L8, 16R6, 25 ns
ten Input to Output Disable Using Product 16R4
Term Control (Note 4) 20 ns
Notes:

2. See Switching Test Circuit for test conditions. For APL products Group A, Subgroups 9, 10, and 11 are

tested per MIL-STD-883, Method 5005, uniess otherwise noted.

3. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.

4. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where these parameters may be affected

PAL16R8B (Mii)
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65°C to +150°C
Ambient Temperature

with Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto+7.0V
DC Input Voltage -15V to+55V
DC Output or I/0 Pin Voltage 55V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ. Absolute Maximum
Ratings are for system design reference; parameters given
are not tested.

OPERATING RANGES
Military (M) Devices (Note 1)

Ambient Temperature (Ta)

Operating in Free Air -55°C Min.
Operating Case (Tc)
Temperature 125°C Max.
Supply Voltage (Vcc)
with Respect to Ground +4.50 V1o +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Note:

1. Military products are tested at Tc = +25°C, +125°C,
and -55°C, per MIL-STD-883.

DC CHARACTERISTICS over MILITARY operating ranges unless otherwise specified

(Note 2)
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage lon=-2mA Vin=ViorVu 24 \Y
Vce = Min.
VoL Output LOW Voltage loo=12mA Vin=ViorVi 0.5 \"
Vce = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 Vv
Voltage for all Inputs (Note 3)
Vi Input LOW Voltage Guaranteed Input Logical LOW 08 v
Voltage for all Inputs (Note 3)
Vi Input Clamp Voltage IIN=-18 mA, Vcc = Min. -15 \'
I Input HIGH Current ViN=2.4V, Vcc = Max. (Note 4) 25| MA
e Input LOW Current Vin= 0.4V, Vcc = Max. (Note 4) -250 | pA
I Maximum Input Current ViN=5.5V, Vcc = Max. 1] mA
lozH Off-State Output Leakage Vout = 2.4 V, Vcc = Max. 100 | pA
Current HIGH VIN = Vinor ViL (Note 4)
lozu Off-State Output Leakage Vout = 0.4 V, Vcc = Max. -100 | pA
Current LOW ViN = Viyor ViL (Note 4)
Isc Output Short-Circuit Current Vout = 0.5 V, Vcc = Max. (Note 5) -30 | -130 | mA
lcc Supply Current Vin= 0V, Outputs Open (lout = 0 mA) 90 | mA
Vce = Max.
Notes:

2. For APL Products, Group A, Subgroups 1, 2, and 3 are tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. ViLand Vi are input conditions of output tests and are not themselves directly tested. ViL and ViH are absolute voltages with
respect to device ground and include all overshoots due to system and/or tester noise. Do not attempt to test these values

without suitable equipment.

4. /O pin leakage is the worst case of i and lozL (or i and lozn).

5. Not more than one output should be tested at atime. Duration of the short-circuit should not exceed one second. Vout = 0.5 V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ. Unit
CiN Input Capacitance ViN=2.0V Vee=5.0V 7
Ta =25°C pF
Cour Output Capacitance Vour=2.0V f=1MHz 7
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified *
where capacitance may be affected.

SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 2)

Parameter
Symbol | Parameter Description Min. Max. | Unit
teo Input or Feedback to 16L8, 16R6, 30 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 30 ns
tH Hold Time 0 ns
tco Clock to Output or Feedback 20 ns
twL Clock Width LOW 16R8, 16R6, 20 ns
twH HIGH 16R4 20 ns
Maximum External Feedback | 1/(ts + tco) 20 MHz
tmax Frequency
(Note 3) No Feedback 1/(twH + twi) 25 MHz
tp2x OE to Output Enable (Note 4) 25 ns
tpxz OE to Output Disable (Note 4) 25 ns
tea Input to Output Enable Using Product
Term Control (Note 4) 16L8, 16R86, 30 ns
ter Input to Output Disable Using Product 16R4
Term Control (Note 4) 30 ns
Notes:

2. See Switching Test Circuit for test conditions. For APL products Group A, Subgroups 9, 10, and 11 are

tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.

4. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where these parameters may be affected.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —-65°C to +150°C
Ambient Temperature

with Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto+7.0V
DC Input Voltage -15V to+55V
DC Output or I/O Pin Voltage 55V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ. Absolute Maximum
Ratings are for system design reference; parameters given
are not tested.

OPERATING RANGES
Military (M ) Devices (Note 1)

Ambient Temperature (Ta)

Operating in Free Air -55°C Min.
Operating Case (Tc)
Temperature 125°C Max.
Supply Voltage (Vcc)
with Respect to Ground +4.50 V1o +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Note:

1. Military products are tested at Tc = +25°C, +125°C,
and -55°C, per MIL-STD-883.

DC CHARACTERISTICS over MILITARY operating ranges unless otherwise specified

(Note 2)
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voitage lon=-2mA ViN=ViorVi 24 Vv
Vce = Min.
Vo Output LOW Voltage loo=12mA ViN=VhorVi 05 v
Vcce = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \
Voltage for all Inputs (Note 3)
Vi Input LOW Voltage Guaranteed Input Logical LOW 08 \
Voltage for all Inputs (Note 3)
Vi Input Clamp Voltage IIN=-18 mA, Vce = Min. -15 \
IH Input HIGH Current Vin=2.4V, Vcc = Max. (Note 4) 25 uHA
e Input LOW Current VIN = 0.4 V, Vcc = Max. (Note 4) =250 | pA
I Maximum Input Current ViN=5.5V, Vcc = Max. 1 mA
lozn Off-State Output Leakage Vour =24V, Vecc = Max. 100 | pA
Current HIGH VN = ViHor Vi (Note 4)
lozL Off-State Output Leakage Vout = 0.4 V, Vcc = Max. -100 | pA
Current LOW VIN = ViHor ViL (Note 4)
Isc Output Short-Circuit Current Vour = 0.5V, Vcc = Max. (Note 5) -30 | -130 [ mA
lcc Supply Current Vin= 0V, Outputs Open (lout = 0 mA) 180 | mA
Vce = Max.
Notes:

2. For APL Products, Group A, Subgroups 1, 2, and 3 are tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. ViLand ViH are input conditions of output tests and are not themselves directly tested. ViL and VIH are absolute voltages with
respect to device ground and include all overshoots due to system and/or tester noise. Do not attempt to test these values

without suitable equipment.

4. /O pin leakage is the worst case of liL and lozL (or iH and loz).

5. Notmore than one output should be tested at a time. Duration of the short-circuit should not exceed one second. Vout = 0.5V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ. Unit
(o Input Capacitance VN=20V Vec=5.0V 7
Ta = 25°C pF
Cour Output Capacitance Vout =20V f=1MHz 7
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 2)

Parameter
Symbol | Parameter Description Min. Max. | Unit
trp Input or Feedback to 16L8, 16R6, 30 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 30 ns
tH Hold Time 0 ns
tco Clock to Output or Feedback 20 ns
twi Clock Width LOW 16R8, 16R6, 20 ns
tWH HIGH 16R4 20 ns
Maximum External Feedback | 1/(ts + tco) 20 MHz
fmax Frequency
(Note 3) No Feedback 1/(twH + twi) 25 MHz
tPzx OE to Output Enable (Note 4) 25 ns
| texz OE to Output Disable (Note 4) 25 ns
tea Input to Output Enable Using Product
Term Control (Note 4) 16L8, 16R6, 30 ns
ter Input to Output Disable Using Product 16R4
Term Control (Note 4) 30 ns
Notes:

2. See Switching Test Circuit for test conditions. For APL products Group A, Subgroups 9, 10, and 11 are

tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.

4. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where these parameters may be affected.

PAL16R8A (Mil)
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65°C to +150°C
Ambient Temperature

with Power Applied -55°C to +125°C
Supply Voltage with

Respect to Ground -05Vto+7.0V
DC Input Voltage -15V to+55V
DC Output or I/O Pin Voltage 55V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ. Absolute Maximum
Ratings are for system design reference; parameters given
are not tested.

OPERATING RANGES
Military (M ) Devices (Note 1)

Ambient Temperature (Ta)

Operating in Free Air -55°C Min.
Operating Case (Tc)
Temperature 125°C Max.
Supply Voltage (Vcce)
with Respect to Ground +4.50Vto +5.50 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

Note:

1. Military products are tested at Tc = +25°C, +125°C,
and -55°C, per MIL-STD-883.

DC CHARACTERISTICS over MILITARY operating ranges unless otherwise specified

(Note 2)
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
Vo Output HIGH Voltage loH=-1mA VIN=VHorVi 2.4 \'
Vce = Min.
Vo Output LOW Voltage loL =4 mA VIN = ViH or ViL 05 v
Vce = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \Y
Voltage for all Inputs (Note 3)
ViL Input LOW Voltage Guaranteed Input Logical LOW 08 v
Voltage for all Inputs (Note 3)
Vi Input Clamp Voltage liN=-18 mA, Vcc = Min. -15 \'}
IiH Input HIGH Current ViNn= 2.4V, Vcc = Max. (Note 4) 25 | pA
[ Input LOW Current VIN = 0.4V, Vcc = Max. (Note 4) -250 | pA
I Maximum Input Current ViN=5.5V, Vcc = Max. 1| mA
loz Off-State Output Leakage Vout =24V, Vcc = Max. 100
Current HIGH ViN = Vinor ViL (Note 4)
lozL Off-State Output Leakage Vout = 0.4 V, Vcc = Max. -100 | pA
Current LOW ViNn = ViHor ViL (Note 4)
Isc Output Short-Circuit Current Vout = 0.5 V, Vcc = Max. (Note 5) -30 | -250 | mA
lcc Supply Current Vin= 0V, Outputs Open (lour = 0 mA) 55| mA
Vce = Max.
Notes:

2. For APL Products, Group A, Subgroups 1, 2, and 3 are tested per MIL-STD-883, Method 5005, unless otherwise noted.

3. ViLand ViH are input conditions of output tests and are not themselves directly tested. ViL and ViH are absolute voltages with
respect to device ground and include all overshoots due to system and/or tester noise. Do not attempt to test these values

without suitable equipment.

4. /O pin leakage is the worst case of liL and lozL (or IH and lozH).

5. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second. Vout = 0.5 V
has been chosen to avoid test problems caused by tester ground degradation.
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SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 1)

Parameter
Symbol Parameter Description Min. Max. Unit
tro Input or Feedback to 16L8, 16R6, 50 ns
Combinatorial Output 16R4
ts Setup Time from Input or Feedback to Clock 50 ns
tH Hold Time 0 ns
tco Clock to Output or Feedback 25 ns
twL Clock Width LOW 16R8, 16R6, 25 ns
twH HIGH 16R4 25 ns
Maximum External Feedback | 1/(ts + tco) 133 MHz
fmax Frequency
(Note 2) No Feedback 1/(twH + twi) 20 MHz
tpzx OE to Output Enable (Note 3) 25 ns
tpxz OE to Output Disable (Note 3) 25 ns
tea Input to Output Enable Using Product 45 ns
Term Control (Note 3) 16L8, 16R6,
teR Input to Output Disable Using Product 16R4 45 ns
Term Control (Note 3)
Notes:

1. See Switching Test Circuit for test conditions. For APL products Group A, Subgroups 9, 10, and 11 are

tested per MIL-STD-883, Method 5005, unless otherwise noted.
2. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.
3. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where these parameters may be affected.
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SWITCHING WAVEFORMS

Input or
Feedback VT
tPD
Combinatorial
Output VT
12015-010A

Combinatorial Output

Clock /

Registered
Output 1 v
tSKEWR
Registered
Output 2 VT
14275-008A
Registered Output Skew
Input VT
teER teA
\\ \x Von-0.5V// /|
%
Output VoL + 0.5V\MN '
12015-0138
Input to Output Disable/Enable
Notes:
1.VT=15V

2. Input pulse amplitude 0 V to 3.0 V
3. Input rise and fall times 2-3 ns typical.

Input or
Feedback vr
ts tH
\23
Clock tco
Registered
Output VT
12015-012B
Registered Output
tWH
Clock vr
twi
12015-011A
Clock Width
vr
OE
tPxz tPzx
Outout Wk vou- 0sv/7 V-
weit [/ vou+ 0sv\AN
12015-014B

OE to Output Disable/Enable
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromHto L fromHto L
May Will be
Change Changing
fromLto H from Lto H
Don’t Care; Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance
“Off” State
KS000010-PAL
SWITCHING TEST CIRCUIT
5V
; Sy
% R1
Output O -I €@ Test Point
iﬂz I ’
12350-019A
mmercial
Co Measured
Specification S1 CL R4 R2 Output Value
trp, tco Closed 15V
trzx, teA Z — H: Open 50 pF 15V
Z - L: Closed 200Q | 200Q
texz, teR H—-Z: Open 5 pF H—->2Z:Voh-05V
L —»Z: Closed L—>Z:VoL+05V

PAL16R8 Family
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MEASURED SWITCHING CHARACTERISTICS for the PAL16R8-4/5
Vce =4.75V, Ta = 75°C (Note 1)

50T
-5
45 T
-4
tPD, ns 4.0 -/
3.5 1
30 +—+—+—+—+—+—+—
1 2 3 4 5 6 7 8
Number of Outputs Switching
teo vs. Number of Outputs Switching 14275-010A
10 T
8 T+
teo,ns © T
-5
4 + -4 TBD
2 +—+—+—+—+—+—+—+—+—+—
0 50 100 150 200 250
Cu, pF
teo vs. Load Capacitance 14275-011A

Vec =5.25V, Ta = 25°C

Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where tPD may be affected.
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CURRENT VS. VOLTAGE (I-V) CHARACTERISTICS for the PAL16R8-4/5

Vec=5.0V, Ta =25°C

loL, mA

T T T T Vo, V
10240-0038
VoH, V
-90 -+
Output, HIGH
10240-004B
I, pA
20 T
1
1 - Vi,V
3 -2 -1 //
+ -50
|- -100
- —150
T -200
Input
10240-005A
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MEASURED SWITCHING CHARACTERISTICS for the PAL16R8-7
Vec=4.75 V, Ta = 75°C (Note 1)

75T

3 I i } I I I
6 T 1 T LE 1 T 1

1 2 3 4 5 6 7 8

NUMBER OF OUTPUTS SWITCHING

tep vs. Number of Outputs Switching

10240-001A
8 T
7T
teo, Ns
6+
5 t t t t -+ + +—t— i
10 30 50 70 90 110
Cu, pF
teo vs. Load Capacitance
10240-002A

Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where tpD may be affected.

2-44 PAL16R8 Family



AMD l:l

CURRENT VS. VOLTAGE (I-V) CHARACTERISTICS for the PAL16R8-7
Vec =50V, Ta =25°C

loL, mA
15 —l-
10T
5T
+ } - { { { VoL, V
-0.6 0.4 0.2 02/ 04 06
r____,_:i_:"
-10 +
-15 T
Output, LOW
10240-003A
loH, mA
20T
—t VoH, V
-3 -2
Output, HIGH
10240-004A
I, pA
20 T
1 2 3
-t ——t ViV
3 2 a J— '
- -20
- —40
- —60
- —80
Input
10240-005A
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INPUT/OUTPUT EQUIVALENT SCHEMATICS

Typical Input

Vee

Input

L

Program/Verify
Circuitry

10240-006A

Typical Output

o Vee

40 Q NOM

Output

il
L\‘ Input,

1o Program/Verify/

Pins Test Circuitry
Preload
Circuitry

— 10240-007A
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POWER-UP RESET

The power-up reset feature ensures that all flip-flops will
be reset to LOW after the device has been powered up.
The output state will be HIGH due to the inverting output
buffer. This feature is valuable in simplifying state ma-
chine initialization. A timing diagram and parameter ta-
ble are shown below. Due to the synchronous operation
of the power-up reset and the wide range of ways Vcc

can rise to its steady state, two conditions are required
to ensure a valid power-up reset. These conditions are:

1. The Vcc rise must be monotonic.

2. Following reset, the clock input must not be driven
from LOW to HIGH until all applicable input and feed-
back setup times are met.

Parameter
Symbol Parameter Description Max. Unit
tPR Power-up Reset Time 1000 ns
ts Input or Feedback Setup Time See Switching
twe Clock Width LOW Characteristics
4V Vce
Power
I trR
Registered / / l
Active-Low 7
Output ke ts
Clock \\*
L— twi 4]
12350-024A

Power-Up Reset Waveform
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_ COM'L: H-7/10/15/25, Q-15/25  MIL: H-10/15/20/25

PALCE16V8 Family

EE CMOS 20-Pin Universal Programmable Array Logic

e\

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B Pin, function and fuse-map compatible with all
20-pin GAL® devices

B Electrically erasable CMOS technology
provides reconfigurable logic and full testability
B High-speed CMOS technology
— 7.5 ns propagation delay for “-7" version
— 10 ns propagation delay for “-10” version
— 15 ns propagation delay for “-15” version
W Direct plug-in replacement for the PAL16R8
series and most of the PAL10H8 series

B Outputs programmable as registered or
combinatorial in any combination

B Programmable output polarity

H Programmable enable/disable control

B Preloadable output registers for testability
B Automatic register reset on power up

]

Cost-effective 20-pin plastic DIP, PLCC, and
SOIC packages

B Extensive third-party software and programmer
support through FusionPLD partners

B Fully tested for 100% programming and
functional yields and high reliability

GENERAL DESCRIPTION

The PALCE16V8 is an advanced PAL device built with
low-power, high-speed, electrically-erasable CMOS
technology. It is functionally compatible with all 20-pin
GAL devices. The macrocells provide a universal device
architecture. The PALCE16V8 will directly replace the
PAL16R8 and PAL10H8 series devices, with the excep-
tion of the PAL16C1.

The PALCE16V8 utilizes the familiar sum-of-products
(AND/OR) architecture that allows users to implement
complex logic functions easily and efficiently. Multiple
levels of combinatorial logic can always be reduced to
sum-of-products form, taking advantage of the very
wide input gates available in PAL devices. The equa-
tions are programmed into the device through floating-
gate cells in the AND logic array that can be erased
electrically.

The fixed OR array allows up to eight data product terms
per output for logic functions. The sum of these products

feeds the output macrocell. Each macrocell can be pro-
grammed as registered or combinatorial with an active-
high or active-low output. The output configuration is
determined by two global bits and one local bit
controlling four multiplexers in each macrocell.

AMD’s FusionPLD program allows PALCE16V8 de-
signs to be implemented using a wide variety of popular
industry-standard design tools. By working closely with
the FusionPLD partners, AMD certifies that the tools
provide accurate, quality support. By ensuring that third-
party tools are available, costs are lowered because a
designer does not have to buy a complete set of new
tools for each device. The FusionPLD program also
greatly reduces design time since a designer can use a
tool that is already installed and familiar. Please refer to
the PLD Software Reference Guide for certified devel-
opment systems and the Programmer Reference Guide
for approved programmers.
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BLOCK DIAGRAM
lhi-ls CLK/lo

e

Programmable AND Array
32 x 64

Al oa| W] ] A Y

MACRO] MACRO MACRO| MAC HO< MACRO MACRO] MACRO] MACRO|

< < < ' R 9
MCo |~ |MCs MC2 MC3 M([‘Tj M(Elz{ MCEXF] ME‘;{
OF/ls 00 [l[e} 102 1103 " 1/Oa 1105 1106 1107
12197-0018
CONNECTION DIAGRAMS
Top View
DIP/SOIC PLCC/LCC
o~
cLKio [} 1 20 [] vee S L .
w2 19[] vor a0 28
L[ 3 18 ] vos R R
(] 4 171 vos °
s 16 [] 104 ] 4 18[Jv0s
1s[] 6 15 ] vos [} s 17 ]l/Os
6] 7 14[] 102 ] ¢ 16]|/o,,
70 e 13 [] vo ol 7 1510,
|s|: 9 12 :] 1/O0 14]
anof] 10 11 [] OEne (] s /O,
12015-002A L 9 10 11 12 13 )
| S Sy Sm— gy s g s—
Note: Pin 1 is marked for orientation =9 E.T QQ S
ol = =
PIN DESIGNATIONS 12015-003A
CLK = Clock
GND = Ground
| = Input
110 = Input/Output
OE = Output Enable
Vcc = Supply Voltage
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ORDERING INFORMATION
Commercial Products

AMD programmable logic products for commercial applications are available with several ordering options. The order number

(Valid Combination) is formed by a combination of:

PAL CE 6 VBH -7PC/5

FAMILY TYPE
PAL = Programmable Array Logic

TECHNOLOGY
CE = CMOS Electrically Erasable

NUMBER OF
ARRAY INPUTS

OUTPUT TYPE
V = Versatile

NUMBER OF FLIP-FLOPS

POWER

H = Half Power (90 -115 mA Icc)
Q = Quarter Power (55 mA Icc)

SPEED

-

-

-7 = 7.5nstrPD
-10 = 10 nstpPD
-15 = 1S nstrp
-25 = 25 ns trp

Valid Combinations

Cipunco PC,JC

DAl ACsovInA AE
FALVE 10VO\I-CO

PALCE16VBH.7 | PC,JC 5
PALCE16V8H-10 | PC,JC,SC | /4,75
PALCE16V8H-15

PALCE16VeH25 | P& IC.SC | o b
PALCE16V8Q-15 /4

OPTIONAL PROCESSING
Blank = Standard Processing

PROGRAMMING DESIGNATOR
Blank = Initial Release
/4 = First Revision
(Different Algorithm from Blank)
/5 = Second Revision
(Same