AmPAL*16XX Family

20-Pin IMOX™ Programmable Array Logic (PAL) Elements

DISTINCTIVE CHARACTERISTICS

® AMD's superior IMOX technology
- Guarantees tpp = 15 ns Max. "B Versions

® High-Speed, Half-Power ("'AL") and Quarter-Power
'Q") versions

® Platinum-silicide fuses and added test words ensure
programming yields > 98%

® Post Programming Functional Yields (PPFY) of 99.8%

® PRELOAD feature permits full logical verification

® Reliability assured through more than 70 billion fuse
hours of life testing with no failures

& Full AC and DC parametric testing at the factory through
on-board testing circuitry

& AMD's industry-leading quality guarantees

GENERAL DESCRIPTION

AMD PAL devices are high-speed, etectrically programma-
ble array logic elements. They utilize the familiar sum-of-
products {AND-OR) structure allowing users to program
custom logic functions to fit most applications precisely.
Typically they are a replacement for low-power Schottky
S88I/MSI logic circuits, reducing chip count by more than 5
to 1 and greatly simplifying prototyping and board layout.

Seven different devices are available, including both regis-
tered and combinatorial devices, in six different speed and

power versions. The very High-Speed ""B" versions
(trp = 15 ns) run approximately 40% faster than the High-
Speed " A" versions (tpp = 25 ns). High-Speed, Half-Power
"AL" versions (tpp = 25 ns, Icc = 90 mA) are available, as
well as Standard-Speed, Half-Power ''L'"" versions (tpp
=35 ns, Icc* = 80 mA). Quarter-Power "Q'* versions (tpp
=35 ns, oo =45 mA) are also available.

Please see the following pages for Block Diagrams.
*Combinatorial functions
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PRODUCT SELECTOR GUIDE

AMD PAL Speed/Power Families

tep tg (1) tco (D Icc (3 loL
ns (Max.) ns (Min.) ns (Max.) mA (Max.) mA (Min.)
Family C D M D C Devi M D C D M Devices| C/M Devi € Devi M Devi
Very High-Speed
('B") Versions 15 20 13 18 12 15 180 24 12
High-Speed @
(..ﬂ..) Versions 25 30 20 25 15 20 155 24 12
High-Speed,
Half-Power 25 30 20 25 15 20 80 24 12
{""AL") Versions
Standard Versions 35 40 30 35 25 25 155 (@ 24 12
Half-Power 2)
('L") Versions 35 40 30 35 25 25 80 24 12
Quarter-Power
('Q") Versions 35 40 30 35 25 25 45 12 8
{1) Sequential functions
{2) Combinatorial functions
AMD PAL FUNCTIONS
Part Array Output Package
Number Inputs Logic Enable Outputs Pins
Eight Dedicated, ) i " . ! !
16R8 Eight Feedback Eight 8-Wide AND-OR Dedicated Registered inverting 20
ight Dedicated, iX 8-Wi -OR icat i Inverti
16R6 55,2 earan Six 8. Wld‘e AND-O Dedicated R.e:g:ste.red nverting 20
Two Bidirectional Two 7-Wide AND-OR-INVERT Programmable | Bidirectional
Eight Dedicated, Four 8-wide AND-OR Dedicated Regi Inverting
16R4 | Four Feedback, > —— 20
Four Bidirectional Four 7-Wide AND-QR-INVERT | Programmable | Bidirectional
Ten Dedicated, 5 8 Six Bidirectional
16L8 Six Bidirectional Eight 7-Wide AND-OR-INVERT | Programmable Two Dedicated 20
Ten Dedicated, N " Six Bidirectional
16H8 Six Bidirectional Eight 7-Wide AND-OR Programmable Two Dedicated 20
Ten Dadicated, . " - "
16LD8 Six Bidirectional Eight B-Wide AND-OR-INVERT Dedicated 20
Ten Dedicated, Y " y
16HD8 Six Bidirectional Eight 8-Wide AND-OR - Dedicated 20
IMOX is a trademark of Advanced Micro Devices, Inc. Publication # Hev. Amendment
*PAL is a registered trademark of and 18 used under license from Monolithic Memories, Inc. 03323 E /0
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BLOCK DIAGRAMS (Cont'd.)
AmPAL16HDS8

| PROGRAMNMABLE AND |
ARRAY (84 x 32

BDO03181
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AmPAL*16XX Family

DiPs*

CONNECTION DIAGRAMS

Top View

Lcc**

mnote n[h® N 2 v
12 19 [_] (NOTE 10)
1iC]a 18] (NOTE 9)
1]4 17 |21 (NOTE 8)
iC]s 18 [_] (NOTE 7
1]s 15 [] (NOTE 8)
17 14 ] (NOTE 6)
118 13]_] (NOTE 4)
1 ]e 12 [_] (NOTE 3)
GND [C]1o 11 [J (NOTE 2)
CD0D10020
Note: Pin 1 is marked for orientation.
16L8 | 16R8 | 16R6 | 16R4 | 16He | 16HD8 | 16LD8

Notes: 1 | CLK | CLK | CLK | ] I

2 \ OE OE OE ] ] ]

3 [5) o 170 170 o) o %)

4 10 0 o) 110 170 0 0

5 /0 [5) o) [o) 1o o 0

6 1O 0 o) o) 7] o) 0

7 170 o) 0 o) 0 o o)

8 110 o) o) o) 170 o) o}

9 110 0 o) 1o 170 o] 0

10 o o ) [1726) 0 o [5)

*Also available in 20-Pin Ceramic Flatpack. Pinouts identical to DiPs.
**Also available in 20-Pin Plastic Leaded Chip Carrier. Pinouts identical to LCC.

PIN DESIGNATIONS

| = Input
1/0 = Input/Output
O = Output
Voo = Supply Voltage
GND = Ground
CLK = Clock
OE = Output Enable

{NOTE 9)
(NOTE 8)
(NOTE 7)
(NOTE 6)

(NOTE 5)

CD010030
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ORDERING INFORMATION
Standard Products

AMD standard products are avaitable in several packages and operating ranges. The order number (Valid Combination) is formed by
a combination of: A. Device Number

B. Speed Option (if applicable)

C. Package Type

D. Temperature Range

E. Optional Processing

AMPAL 16R8

B P c

L———-E. OPTIONAL PROCESSING

Blank = Standard processing
8 =Burn In

D. TEMPERATURE RANGE
C = Commercial (0 to +75°C)
E = Extended Commercial (-55 to + 125°C}

C. PACKAGE TYPE
P = 20-Pin Plastic DiP (PD 020}
D = 20-Pin Ceramic DIP (CD 020)
J = 20-Pin Plastic Leaded Chip Carrier
(PL 020)
L = 20-Pin Ceramic Leadiess Chip Carrier
(CL 020}

B. SPEED/POWER
See Product Selector Guide

———A. DEVICE NUMBER/DESCRIPTION

AmPAL18XX Family
20-Pin IMOX Programmable Array Logic

Valid Combinations
AMPAL16RB/B/A/AL/L/Q Valid Combinations
AMPAL16R8/B/A/AL/LL/Q Valid Combinations list configurations planned to be
AMPAL16R4/B/A/AL/L/Q supported in volume for this device. Consult the local AMD
AMPAL16L8/B/A/AL/L/Q PC, DC, DCB, DE, sales office to confirm availability of specific valid
AMPALIGHB/A/L JC, LC, LE ;:ombin.ations._t.o che:k on nevAv!y r?Ieased oombip_ations. and
AMPAL16LD8/A/L 0 obtain additional data on AMD's standard military grade
products.
AMPAL16HDB/A/L

4-15
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AmPAL*16XX Family

ORDERING INFORMATION (Cont'd.)
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are
processed in accordance with MiL-STD-883C, but are inherently non-compliant because of packags, solderability, or surface
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a

combination of: A. Device Number
B. Speed Option (if applicable)
C. Device Class
D. Package Type
E. Lead Finish

AMPAL1ERS B

I~

B

L—E. LEAD FINISH

A = Hot Solder DIP
C = Gold

D. PACKAGE TYPE
R = 20-Pin Ceramic DIP (CD 020)
2 = 20-Pin Ceramic Leadless Chip
Carrier (CL 020)
8 = 20-Pin Ceramic Flatpack (CF 020)

C. DEVICE CLASS
/B =Class B

A. DEVICE NUMBER/DESCRIPTION
AmMPAL16XX Family

B. SPEED OPTION
Saee Product Selector Guide

20-Pin IMOX Programmable Array Logic

Valid Combinations
AMPAL16RB/B/A/AL/L/Q
AMPAL16RE/B/A/AL/L/Q
AMPAL18R4/B/A/AL/L/Q
AMPAL16LB/B/A/AL/LIG /BRA, /B2C,
AMPAL1BHB/A/L /BSA
AMPALT6LDB/A/L
AMPAL16HDB/A/L

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations.

Group A Tests
Group A tests consist of Subgroups 1, 2, 3, 4, 9, 10, 1.
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DESC Certified PAL Devices

Qeneric AMD Part Number DESC Numbers
AmPAL16LBA/BRA 8103607RX
AmPAL16L8A/B2C 81036072X
AmMPAL 16L8A/BSA 8103607SX

16L8 AmPAL16L8L/BRA 8103611RX
AmPAL16L8L/B2C 81036112X
AmPAL.16L8L/BSA 81036118X
AmPAL16L8/BRA 8103801RX
AmPAL16L8/82C 81036012X
AmPAL18R8A/BRA 8103608AX
AmPAL18R8A/B2C 81036082X
AmPAL18R8BA/BSA 8103608SX

16R8 AmPAL18RBL/BRA 8103612RX
AmPAL16R8L./B2C 81038122X
AmPAL16RBL/BSA 81036125X
AmPAL18R8/BRA 8103602RX
AmPAL16R8/B2C 81036022X
AmPAL16R6A/BRA 8103609RX
AmPAL16R6A/B2C 81038082X
AmPAL16RBA/BSA 8103609SX
AmPAL18R6L/BRA 8103613RX

16R8 AmPAL16R6L/B2C 81036132X
AmPAL16R6L/BSA 81036138X
AmPAL16R6/BRA 8103603RX
AmPAL16R6/82C 81036032X
AmPAL18R4A/BRA 8103610RX
AmPAL16R4A/B2C 81036102X
AMPAL16R4A/BSA 8103610SX
AmPAL16R4L/BRA 8103614RX

16R4 AmPAL16R4L/B2C 81036142X
AmPAL16R4L/BSA 81036148X
AmPAL16R4/BRA 8103604RX
AmPAL16R4/B2C 81036042X

4-17
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AmPAL*16XX Family

FUNCTIONAL DESCRIPTION
AMD PAL Family Characteristics

All members of the AMD PAL Family have common electrical
characteristics and programming procedures. Ali parts are
produced with a fusible link at each input to the AND-gate
array, and connections may be selectively removed by apply-
ing appropriate voltages to the circuit.

Initialty the AND gates are connected, via fuses, to both the
TRUE and complement of each input. By selective program-
ming of fuses the AND gates may be "'connected’’ to only the
TRUE input (by blowing the complement fuse), to only the
complement input (by blowing the TRUE fuse), or to neither
type of input (by blowing both fuses) establishing a logical
"don't care.” When both the TRUE and complement fuses
are left intact a logical FALSE resuits on the output of the AND
gate, while all fuses blown results in a iogical-TRUE state. The
outputs of the AND gates are connected to fixed-OR gates.
The only limitations imposed are the number of inputs to the
AND gates (up to 16) and the number of AND gates per OR
(up to 8).

Ali parts are fabricated with AMD's fast programming, highly
reliable Platinum-Silicide Fuse technology. Utilizing an easily
implemented programming algorithm, these products can be
rapidly programmed to any customized pattern. Extra test
words are pre-programmed during manufacturing to ensure
extremely high field programming vields ( > 98%), and provide
extra test paths to achieve excellent parametric correlation.

Power-Up RESET

The registered devices in the AMD PAL family have been
designed to reset during system power-up. Following power-
up, ali registers will be initialized to zero, setting all the outputs
to a logic 1. This feature provides extra flexibility to the
designer and is especially valuable in simplifying state ma-
chine initialization.

PRELOAD

AMD PAL devices are designed with unique PRELOAD
circuitry that provides an easy method of testing registered
devices for logical functionality. PRELOAD aliows any arbitrary
state value to be loaded into the registered output of an AMD
PAL device.

A typical functional test sequence would be to verify ail
possible state transitions for the device being tested. This
requires the ability to set the state registers into an arbitrary
“present state’” value and to set the device inputs to any
arbitrary ""present input value. Once this is done, the state
machine is ciocked into a new state or "'next state.”” The next
state is then checked to validate the transition from the
present state. In this way any state transition can be checked.

Without PRELOAD, it is difficult and in some cases impossible
to load an arbitrary present state value. This can lead to logic
verification sequences that are either incomplete or excessive-
ly long. Long test sequences resuit when the feedback from
the state register “interferes'’ with the inputs, forcing the
machine to go through many transitions before it can reach an
arbitrary state value. Therefore the test sequence will be
mostly state initialization and not actual testing. The test
sequence becomes excessively long when a state must be
reentered many times to tast a wide variety of input combina-
tions.

In addition, complete logic verification may become impossibie
when states that need to be tested cannot be entered with
normal state transitions. For example, even though necessary,
the state entered when a machine powers up cannot be
tested, because it cannot be entered from the main sequence.
Similarly, "forbidden" or "don't care” states that are not
normally entered need to be tested to ensure that they return
to the main sequence.

PRELOAD eliminates these problems by providing the capabil-
ity to go directly to any desired arbitrary state. Thus test
sequences may be greatly shortened, and all possible states
can be tested, greatly reducing test time and development
costs, and guaranteeing proper in-system operation.
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PRODUCT TERMS (0 - 63)
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Figure 1. AMPAL16R8 Logic Diagram
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PRODUCT TERMS (0~ 63}
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AmPAL*16XX Family

PRODUCT TERMS (0-63)
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PRODUCT TERMS (0- 63)
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AmPAL*16XX Family
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PRODUCT TERMS (0- 63)
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AmPAL*16XX Family

APPLICATIONS
PRELOAD of Registered Outputs

AMD PAL registered outputs are designed with extra circuitry
to allow loading each register asynchronously to either a HIGH

or LOW state. This feature simplifies testing since any initial
state for the registers can be set to optimize test sequencing.

The pin levels and timing necessary to perform the PRELOAD
function are detailed below:

0 ‘o

o

—

.

P

PFOO1141

pin during PRELOAD cycle

Level forced on registered output

State of the output
pin after cycle

VHH

HIGH

0 V to VccH or OPEN

LOW

Power-Up Reset

The registered devices in the AMD PAL Family have been
designed to reset during system power-up. Due to the asyn-
chronous operation of the power-up reset and the wide range
of ways V¢ can rise to its steady state, two conditions are

required to ensure a valid power-up reset. These conditions

are:

1. The V¢ rise must be monotonic.

2. Following reset, the clock input must not be driven from low
to high until all applicable input and feedback setup times

are met.
Vee
POWER 4 v/
PR
REGISTERED /
OuTPUT '/
.b
CLOCK /
[ —
WF022300
Parameters Description Min. | Typ. [ Max.| Units
Power-Up
tPR Reset Time .| 600 [1000| ns
ts |nptge¢:r F?_?r::“k See Switching
up T Characteristics
tw Clock Width
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...............c.ovevveennens -85 to +150°C
Supply Voltage to Ground Potential

(Pin 20 to Pin 10) Continuous ............. -051t0 +70V
DC Voltage Applied to Outputs

(Except During Programming)....... -0.5 V to +Vgo Max.
DC Voltage Applied to Outputs

During Programming ..............cooeeeivinevieinniinenn 21V
Output Current Into Outputs During

Programming (Max Duration of 1 sec)............. 200 mA
DC Input Voltage ................ocoevviiinenns ~-05to +55 V
DC Input Current ............ccooeiviiiinnninns ~30 to +5 mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
Temperature (TA) ....cooovvveevviiiii e, 0 to +75°C
Supply Voltage (VCo) --vcvvvvevvnivnninns +4.75 to +525 V

Extended Commercial (E) Devices
Temperature (Ta)
Temperature (Tg)
Supply Voltage (Vo)

Military (M) Devices*
Temperature (TA).........ccocviiiiiiiiiieiiies -55°C Min.
Temperature (Tg).......
Supply Voltage (V¢o) ..

Operating ranges define those limits betwsen which the
functionality of the device is guaranteed.

*Military product 100% tested at Tg = +26°C, +125°C,
and -55°C. .

DC CHARACTERISTICS over operating range unless otherwise specified; included in Group A, Subgroup 1,
2, 3, 4 tests unless otherwise noted

Parameter Parameter Typ.
Symbol Description Test Conditlons Min. |(Note 1)] Max. | Units
NECE loH =~2 mA COM'L
Yeoc = Min,,
VOH QOutput HIGH Voltage VIN = ViH loH=-3.2 mA  COM'L 2.4 35 v
or Vi All others ToH =2 mA MIL
ng oA g | JOL™24 mA COM'L
Vee = Min, | "AL" & "L loL =12 mA MiL
VoL Output LOW Voltage g'!NVTLVIH . oL =12 mA COM'L 05 v
loL=8 mA MIL
VIH Guaranteed Input Logical HIGH
(Nots 2) input HIGH Level Voltage for Al inputs 20 55 v
ViL Guaranteed Input Logical LOW
(Note 2) Input LOW Level Voltage for All Inputs 08 v
Ve = Max, "B, AL & Q" -20 | -100
I Input LOW Ci t ;
L np! urren IIN=0.40 V YA UL & TSt 20 | 0|
i input HIGH Current Voo = Max., Vin=27 V 25 MA
Iy Input HIGH Current Voc = Max., Viy=55 Vv 1.0 mA
Isc Output Short-Circuit Current | Voo = Max., Voyut = 0.5 V (Note 3) -30 -60 -980 mA
16LBA, 16H8A, 16HDBA,
16LD8A, 16L8, 16H8, 110 155
16HD8, 16LD8
16L8L, 16HBL, 16HDSL,
16LD8L 55 80
- 16R8B8, 16R6B, 16R4B,
lec Power Supply Current &) inputs = GND, 16L8B, 16R8A, 16REA, 180 | mA
cc g 16R4A, 16R8, 16R6, 16R4
16R6L, t16REL, 16R4L,
1BLBAL, 16R8AL, 16RBAL, 60 90
16R4AL
16L8Q, 16R8Q, 16REQ, 45
16R4Q
vi Input Clamp Voltage Voo = Min,, Iy =-18 mA -049 -1.2 v
lozH t Leakage Cument Voo = Max., VL =08 V Vo=27V 100 A
lozL (Note 4) ViH=20 V Vo=04V -100
CiN Input Capacitance VIN=20 V @ t=1 MHz (Note 5) 6
Cout Output Capacitance Vour =20 V @ f=1 MHz (Note 5) ) PF

Notes: 1. Typical limits are at Voo = 5.0 V and Tp = 25°C.
2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included.
3. Not more than one output should be tested at a time. Duration of the short circuit sBhould not be more than one second.
VouTt = 0.5V has been chosen to avoid test problems caused by tester ground degradation.
4. 1/0 pin loakage is tho worst case of lozx or lix (where X =H or L).
5. These parameters are not 100% tested, but are periodically sampled.
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified; included in Group A,
Subgroup 9, 10, 11 tests unless otherwise noted

COMMERCIAL RANGE

AmPAL*16XX Family

AT & AL "Std,” "L" & "Q"
''B" Version Version Versions
Parameter Parameter Typ. Typ. Typ.

No. Symbol Description (Note 1)| Min. | Max. | (Note 1)| Min. | Max. [{Note 1)| Min. | Max. | Units
Input or Feedback to Non-Registered

1 tpD Output 16L8, 16R6, 16R4, 16L.D8, 16H8, 12 15 17 25 23 35 ns
16HD8
Input to Output Enable 16L8, 16R6,

2 tEA 16R4, 16H8 12 15 17 25 23 35 ns
input to Output Disable 16L8, 16R86,

3 tER 16R4, 16H8 12 15 17 25 23 35 ns

4 tpzx l:i6nH‘11 to Output Enable 16R8, 16R6, 8 15 12 20 17 25 ns

5 tpxz TER; 1 to Output Disable 16R8, 16R6, 8 15 12 20 17 25 ns

6 tco Clock to Output 16R8, 16R6, 16R4 B 12 12 15 17 25 ns
Input or Feedback Setup Time 16R8,

7 ts 16R6, 16R4 10 13 15 20 20 30 ns

8 tH Hold Time 16R8, 16R6, 16R4 -B 0 -10 0 -10 0 ns

9 tp Clock Period (ts + tcQ) 25 35 55 ns

10 tw Clock Width 10 15 25 ns

11 fMAX, Maximum Fraquency 40 28.5 18 MHz

Notes: 1. Typical limits are at Voo = 5.0 V and Ta = 25°C.

2. tpp is tested with switch Sq closed and G = 50 pF.

3. For three-state outputs, output enable times are tested with G =50 pF to the 1.5 V level; Sy is open for high impedance to HIGH
tests and closed for high impedance to LOW tests. Output disable times are tested with C| =5 pF. HiGH to high impedance tests
are made to an output voltage of Vo -0.5 V with S; open; LOW to high impedance tests are made to the VgL + 0.5 V tevel
with Sy closed.

MILITARY RANGE

AT & VAL “Std," "L" & "Q"
"B" Verslon Version Versions
Parameter Parameter Typ- Typ. Typ.

No. Symbol Description (Note 1){ Min. | Max. | (Note 1)| Min. | Max. | (Note 1)| Min. | Max. | Units
Input or Feedback to Non-Registered

1 tpD Output 1618, 16R6, 16R4, 16LD8, 16H8, 12 20 17 30 23 40 ns
16HD8
Input to Output Enable 16L8, 16A6,

2 tea 16R4, 16H8 12 20 17 30 23 40 ns
Input to Output Disable 16L8, 16R6,

3 tER 16R4, 16HB 12 20 17 30 23 40 ns

4 tpzx 1Pg|R111 to Output Enable 16R8, 16R6, 8 20 12 25 17 25 ns

s toxz :?RF to Output Disable 16R8, 16R6, 8 20 12 25 17 25 ns

6 tco Clock to Output 16R8, 16R6, 16R4 8 15 12 20 17 25 ns
Input or Feedback Setup Time 16RS,

7 ts 16R6, 16R4 10 18 15 25 20 35 ns

8 ty Hold Time 16R8, 16R6, 16R4 -8 0 -10 0 -10 0 ns

9 tp Clock Period (tg + tco) 33 45 60 ns

10 tw Clock Width 12 20 25 ns

11 MAX. Maximum Frequency 30 22 16.5 MH2

Notes: 1. Typical limits are at Voo = 5.0 V and Ta = 25°C.
2. tpp is tested with switch S¢ closed and C| = 50 pF.
3. For three-state outputs, output enable times are tested with C_ =50 pF to the 1.5 V level; Sy is open for high impsedance to
HIGH tests and closed for high impedance to LOW tests. Output disable times are tested with C, = 5 pF. HIGH to high
impedance tests are made to an output voltage of Vo ~0.5 V with Sy open; LOW to high impedance tests are made to the
Vo + 0.5 V level with Sy closed.
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SWITCHING TEST CIRCUIT

Vee © sV s,
c1 'L l 02 RI
20
[ ] L] J_
- ® L ] RZ cL
INPUTS . ouT .
[ ] [ ]
- [
ouTPUTS -

Note: Cy and Cp are to bypass Vgg to ground.

s

TC003050

TEST OUTPUT LOADS
"Std,"” "B,” "A," "AL" & "L"

Pin Name| Commercial Military Commercial Military
Ry 200 Q 390 O 360 Q 600 Q
R> 390 Q 750 Q 750 1200 ©
Cq 1 pF 1 uF 1 uF 1 WF
Ca 0.1 pF 0.1 uF 0.1 uF 0.1 uF
CL 50 pF 50 pF 50 pF 50 pF

Awey XX91.TVdWY
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AmPAL*16XX Family

INPUTS, 170,
REGISTERED
FEEDBACK

SWITCHING WAVEFORMS
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PROGRAMMING

Each AMD PAL fusse is programmed with a simple sequence of
voltages applied to two control pins (1 and 11) and program-
ming voltage pulse applied to the output under programming.
Addressing of the 2048 element fuse array is accomplished
with normal TTL levels on eight input pins {five select the input
line number and three select the product term number). Vec is
maintained at a normal level throughout the programmming and
verify cycle - no extra high levels are required.

The necessary sequence levels for programming any fuse is
shown in the Programming Waveforms. The address of each
fuse in terms of Input Line Number and Product Term Line
Number is defined by the Fuse Address Tables 1 and 2.
Current, voltage and timing requirements for each pin are
specified in the Programming Parameter Table below.

The 16L8, 16R8, 16R6, 16R4, 16H8, 16L.D8 and 16HD8 use
identical programming conditions and sequences.

After all programming has been completed, the entire array
should be reverifiad at Voc| and again at Voo, Reverification
can be accomplished by reading all eight outputs in parallel
rather than one at a time. The array fuse verification cycle
checks that the correct array fuses have been blown and can
be sensed by the outputs.

PROGRAMMING PARAMETERS T4 =25°C

AMD PAL devices have been designed with many internal test
features that are used to assure high programming yieid and
correct logical operation for a comrectly programmed part.

An additional fuse is provided on each AMD PAL circuit to
prevent unauthorized copying of AMD PAL fuse patterns when
design security is desired. Blowing the security fuse blocks
entry to the fuse pattern verify mode.

To blow the security fuse:

1. Power up part to Vcop

2. Raise Pin 5 to VuH.

3. Pulse Pin 11 from ground to Vop for a 50usec
duration.

4. Perform a normal end-of-programming verify cycle at
Voo, and Voo, Alt fuse locations should be sensed
as blown if the security fuse has been successfully
blown.

Note that parts with the security fuse blown may not be
retumed as programming rejects.

AMD PAL devices normally have high programming yields
{ > 98%). Programming yield losses are frequently due to poor
socket contact, equipment out of calibration or improperly
used.

Parameter Parameter
Symbol Description Min. Typ. Max. Units
] ] Pin 1 @ 10-40 mA 10 " 12
VHH Control Pin Extra High Level Pin 11 @ 1020 mA 0 r 12 v
Vop Program Voitage Pins 12-19 @ 15-200 mA 18 20 22 v
Vinp Input HIGH Leve! During Progranwning and Verify 24 5 55 v
ViLp Input LOW Level During Programming and Verify 0.0 0.3 0.5 v
Veep Voo During Programming @ Icg = 50-200 mA 5 5.2 5.5 \
Veou Voo During First Pass Verification @ g = 50-200 mA 41 43 4.5 \
VeoH Vcc During Second Pass Verification @ icc = 50-200 mA 5.4 5.7 6.0 \
v Successful Blown Fuse 16L8, 16R8, 16R6, 18R4, 16LD8 0.3 0.5 v
Blown Sense Level @ Output 16H8, 16HDS 2.4 3
Vop/dt Rate of Output Voltage Change 20 250 Vius
dVq/dt Rate of Fusing Enable Voltage Change (Pin 11 Rising Edge) 100 1000 V/ips
Fusing Time First Attempt 40 50 100 uS
hs Subsequent Attemnpts 4 5 10 ms
o Delays Between Various Level Changes 100 200 1000 ns
tv Period During which Qutput is Sensed for Vgiown Level 500 ng
VONP Pull-Up Voltage On Outputs Not Being Programmed Veop-0.3 Vcep Voep + 0.3 v
R Pull-Up Resistor On Outputs Not Being Programmed 1.9 2 2.1 k2
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AmPAL*16XX Family

Design Aid Software for AmPAL16XX Famlly

Name Vendor Versions Notes
1BM PC
Data 1/0
ABEL VAX/VMS Rev 1.1
(206) 881-6444 Moyl
1BM PC
P-CAD Systems VAX/VMS
CupL {408) 9711300 VAX/UNIX Rev 21
CPM 80/86
Advanced Micro Devices Supported by
AmGUPL {408) 732-2400 1BM PC P-CAD Systems

AMD Qualified Programmers

Programmer

Name Model(s) AMD PAL Personality Module Socket Adapter
Data 1/0 Systems 19, 29 950-1842-0044 303A-004, Rev 3 or newer
10525 Willow Road N.E.
Redmond, WA 93052 60 N/A 360A-001, Rev 4 or newer
Stag Microsystems Model PPZ 2200
528-5 Weddell Drive ©On Board
Sunnyvale, CA 94086 ZL30 On Board Module (Rev 38 or newer)
Structured Design
1700 Wyatt Drive
Suite 3 SD-1000J N/A On Board
Santa Clara, CA 95084
Valfey Data Sciences
2428 Charleston Road 160 Series N/A On Board
Mountain View, CA 84043
Digelec
a8 o Vaadall Drive 803 Series FAM-52 DA-53
Sunnyvale, CA 94089
JMC
2999 Monterey Rd. PROMAC P3 On-board Module rev'2.0 On Board

Monterey, CA 93940
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>
PROGRAMMING TIMING DIAGRAM %
>
r
»
-k
00 Vip D
:‘!‘: -i.fx'v 7 INPUT LINE NUMBER AND PRODUCT TEAM LINE NUMBER ADDRESSES X §
RN
- Vie -
]
/ Vien E.
Py 4 r Vinp <
—— FUT::G T—‘ — Ve
T\ :
S v v
—— % z \_: ( )( o
OUTPUT .
— 4 L VoL
- vnn
PIN 11 //
0 1o | v it lovewe s
' 4 f i o L T ™} enos
VERIFY —— o — o]
PF001100
TABLE 1. INPUT ADDRESSING SIMPLIFIED PROGRAMMING DIAGRAM
Input input Line Number Veep Voup
Line Address Pin States ]
Number | 9 [ 8 |7 |65 v :> [% ]
=~ R
0 L|iL|L]L|t © -
1 L L L L H
2 L L L H L S
3 Ll L|L|H|H AL . o -
4 L L H L L PIN Y -
5 L L H L H - . :
N r e B
8 LlHlL|L]|L [ AR
9 L H L L H "
10 Li{m|lL|H|L e Vo DA
11 L{H|[L]|H]|H I il
12 L H H L L b - - =
13 L H H L H PF000380
14 L H H H L
15 LlH|HIH]|H TABLE 2. PRODUCT TERM ADDRESSING
18 H L L L L Product Term
17 H L L L H Select
b5 " v A Address Pin
t T N 2
20 I L L Product Term Line Number 4 3
21 H L H L H 0 B |16 |24 (32|40 |48 | 56| L L L
22 H L HIlH L 1 9 |17 (25|33 |41 49 |57 | L L | H
23 nlLiulnuln 2 |t0(18 |2 |3afa2|50|s8| L |H]|L
24 H H L L L 3 11 (18 (27 (35|43 |51 (59 L H H
25 H H L L H 4 12120 | 28| 36 | 44 | 52 | 60 H L L
26 nlnlelnlt 5 (13[21 20|37 |45(53 (61| H|L|H
6 14 122|130 |38 |46 | 54| 62| H H L
27 H H L H H
28 H H H L L 7 1523 |31 |39 |47 |5 | 63 | H H H
29 H|{H]|H L H Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin
30 H H H H L 19|18 |17 |16 | 15| 14 | 13 | 12
3 HIHjHjH]H Programming Access and Verify Pin
L=Vyp L=Vyp
H=Vyp H=Vinp




