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Lattice GAL16V8A
Semiconductor GAL20V8A

Generic Array Logic™

[FEATURES

+ HIGH PERFORMANGCE E2CMOS TECHNOLOGY
— 10 ns Maximum Propagation Delay
— Fmax =62.5 MHz
— 7 ns Maximum from Clock Input to Data Output
— TTL Compatlble 24 mA Outputs
~ UltraMOS® Il Advancad CMOS Technology

« 50% REDUCTION IN POWER
— 75mA Typ I ¢

« E2 CELL TECHNOLOGY
— Raconfigurable Leglc
— Reprogrammable Cells
— 100% Tosted/Guaranteed 100% Ylelds
— High Speed Electrical Erasure (<50ms)
— 20 Year Data Ratentlon

+ EIGHT OUTPUT LOGIC MACROCELLS
— Maximum Flexibllity for Complex Loglc Designs
— Programmable Output Polarity
— GAL16V8A Emulates 20-pin PAL® Devices with Full
Function/Fusa Map/Parametric Compatibliity
— GAL20V8A Emulates 24-pin PAL® Devices with Fuil
Functlon/Fuse Map/Parametric Compatibliity

« PRELOAD AND POWER-ON RESET OF ALL REGISTERS
— 100% Functional Testabliity

« ELECTRONIC SIGNATURE FOR IDENTIFICATION

The GAL16V8A and GAL20VBA, at 10 ns maximum propagation .
delay time, combine a high performance CMOS pracess with GAL20VSA GAL16VBA
Elgctrically Evasable (E?) floating gate technology to provide the PAL Architecture PAL Architecture
highest speed performancs available in the PLD market. CMOS : Emulation Emulation
clrcuitry allows the GAL16V8A and GAL20V8A to consume just s0L8 16L8
75mA typical 1, which represents 2 50% savings in power when 20H8 16H8
compared to their bipolar counterparts. The E?technology ofters 20R8 16R8
high speed (50ms) erase times, providing the ability to reprogram 20R6 16R6
or raconfigure the devices quickly and efficiently. 20R4 16R4
20RPs 16RPE

The generlc architecture provides maximum design flexibility b
allowing the Output Logic Macroceli (OLMC) to be oonﬁgurenz b; §32;2 }2252
the user, The GAL16V8A and GAL20V8A are capable of emu- 1418 10L8
lating standard 20 and 24-pin PAL? devices. The GAL18V8AIs 16L6 1216
capable of emulating standard 20-pin PAL architectures with full 18L4 14L4
functionfiuse map/parametric compatibility. The GAL20VEAis 2002 12
capable of emulating standard 24-pin PAL architectures with full 16H8 . 12HE
{unction/fuse map/parametric compatibllity. On the rightis.a table 18H4 14H4
listing the PAL architectures that the GAL18V8A and GAL20VSA 20H2 16H2
can replace. 14P8 10P8

s 16P6 12P6
Unlque test circuitry and reprogrammable cells allow complete ;gg; .}2:;
AC, DG, and functional testing during manufacture. Therefore, - .
Lattica guarantaes 100% field programmability and functionality
of all GAL products. Lattice alse guarantees 100 erasefrewrite
cycles and that data retention exceeds 20 years.
Copyright ©1990 Lattice Semiconductar Gorp, GAL, E*CMOS and UliraMOS e regk d ks of Lattice icond! Comp. Generic Array Loglc s a trademar of Lattice Sarnicond
1ot Corp. PAL ks a 1eg’ d trademark of A d Micto Devices, Inc. The specifications and lnformation hereln are subject to change without notice.

LATTICE SEMICONDUGTOR CORP., 8655 N.E. Moore Ct., Hillsboro, Ofegan 97124, US.A. April 1990
Tel. (503) 681-0118; 1-800-FASTGAL; FAX (§03) 681-3037 9 :
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GAL20V8A

ABSOLUTE MAXIMUM RATINGS" ’ .

Supply voltage V., -5t0 +7V
Input voltage applied.....weercresens w2510 Vo +1.0V
Off-state output voltage applied .......... 2510 V,, +1.0V
Storage Temperature............... s wu.—65 10 125°C
1. Stresses above those listed under the “Absolute Maximum

Ratings” may cause permianent damage o the device. These
are stress only ratings and functional operation of the devics
atthese or at any other conditions above those indicated in the
operational sections of this specification Is not implied (while
programming, follow the programming specifications).

SWITCHING TEST CONDITIONS

Input Pulse Levels GND to 3.0V
Input Rise and Fall Times 3ns 10% - 90%
Input Timing Reference Levels 7 1 ;5V
Output Timing Reference Levels | 1.5V
Output Load Ses Figure

Tri-state lévels ara measured 0.5V from steady-state active
lavel,

COMMERCIAL INDUSTRIAL MILITARY
R‘ Hz R‘l Rz _ Hi RZ
200 | 390 200 390 390 750
AC Test Conditions:

Cond. 1) R, per table; G, = 50pF; R, per above table

Cond. 2) Active High R, = oo; Active Low R, per table;
C, = 50pF; R, per above table

Cond. 3) Active High R, = =} Active Low R, per table;
C, = 5pF; R, per above table

FROM QUTPUT (0/)
UNDER TEST

l TEST POINT

Ra C.

Cu INCLUDES JIG AND PROBE TOTAL CAPACITANCE

CAPACITANCE (T, = 25°C, f = 1.0 MHz)
“SYMBOL PARAMETER MAXIMUM* UNITS TEST CONDITIONS
C, Input Capacitance pF Vo = 8.0V, V, = 2.0V
Cuon VoM Capacitance pF Voo = 5.0V, Vyoq = 2.0V

*Guaranteed but not 100% tested.
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ELECTRICAL CHARACTERISTICS GAL16 / 20V8A-10L Commercial
Over Recommended Oparating Conditions (Unless Otherwise Specified)

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX.| UNITS
VoL Output Low Voltage —~ | = fos | v
Vo Output High Voltage ) 24 | — | = | vV
liL, 4 Input Leakage Current ) — | — |0 1A 7
lvora Bidirectional Pin Leakage Current | — | — |#10 ] pA
los Output Short Citauit Current Voc= 5V Vour = 0.6V 80 | — |-150 | mA
lcc Operating Power Supply Curtent  [ViL= 0.5V Vi=3.0V fogge=25MHz | — | 75 | 115 | mA

1) One output at a time for a maximum duration of one second. Vour = 0.5V was sélected to avoid test problems caused by tester
ground degradation. Guarantsed but not 100% tested.

GAL16 / 20V8A-10L Commercial

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. MAX. |UNITS
TA Amblent Termperature 0 75 °G
Vce Supply Voltage ' 475 | 525 | v
VIL Input Low Voltage 7 Vss—05| 08 v
ViH Input High Vottage 20 [Veest | V
loL, Low Level Output Current ' — 24 mA
loH 7 High Level Output Current 7 - -32 | mA

14
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SWITCHING CHARACTERISTICS

GAL16/ 20V8A-10L Commercial

Over Recommended Operailng Conditions

PARAMETER| # | FROM TO DESCRIPTION CBESJ_ o| MIN. | MAX. | UNITS
7 tpd 1 1, 10 o Combinationat Propagation Delay 1 10 ns
tco 2 CLK Q Clock to Output Delay 1 7 ns
ten 3 /0] (o] Output Enable, Z+ O 2 - 10 , ns
, 4 OE Q Output Register Enable, Z + Q 2 — 10 ns
tge LS| k1O 0 | Outputisable, 02 ' 3 | — | 10 | ns
] OE Q Output Register Disable, @~ Z 3 - 10 ns

1) Refer to Switching Test Condltlons section.

AC RECOMMENDED OPERATING CONDITIONS
' ’ TEST "
PARAMETER| # DESCRIPTION conD.| MIN.| MaX.|uniTs

i " Clock Frequency without Feedback! = 1/(t,, + ) T 1 | o | e25| mhz
¢ 8 | Clock Frequency with Feedback = 1/(ty, +1,,) 1 | 588} MHz

tsu 9 | Setup Time, Input or Feedback, before CLK T —_ 10 — | ns

th  {10] Hold Time, Input or Feedback, after CLK T — 0 — | ns

t 11 Clock Pulse Dpration. High* - 8 — ns

W 12 Clock Pulse Duration, Low? — 8 —_ ns

1) felk Is for reference only and is not 100% tested. Various paths and architecture configurations will resuit in differing fclk specifications.
2) Glock pulses of widths less than the specification may be detected as valid clock signals,

INeyTs
140, REQ,
FEEDBACK

CLK

[
REGISTERED
OUTPUTS

ANY INPUT
PROGRAMMED
FOR OE CONTROL

COMBINATIONAL
OUTPUTS

T N g i N
—_— —\____/

1 12— ,

7

-0 -] "<& ﬂt“t

) ( , Tri-State

X

X

VALID

~VALD
DISABLE ENABLE

5;‘ 3:l
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ELECTRICAL CHARACTERISTICS GAL16 / 20V8A-15L Commercial
Over Recommended Operating Conditlons (Unless Otherwlsa Specifled)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX. | UNITS| -
VoL Output Low Voltage — | —lo5 v
VoH Output High Voltage 24 | — | —~ | v
liL, H Input Leakagé Current — | — |10 | pA
lvo Bidirectional Pin Leakage Current — | — |*f0o | pA
lost Output Short Circuit Current Voo =6V Vour = 0.5V -30 | — |-150 | ma
lcc Operating Power Supply Curtent | Vic= 0.5V Vit =3.0V fooga=25MHz] — | 75 | 115 | mA

1) One output at atime fora maximum duration of one second. Vour = 0.5V was s

elected to avold test problems caused by tester
ground degradation, Guarantesd but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

GAL16 / 20V8A-15L Commercial

SYMBOL PARAMETER ' MIN. MAX. [UNITS
TA Amblent Temperature 7 0 75 °C
Vee " Supply Voltage 475 | 525 | v

Vi Input Low Vohtage Vss-05 08 v
ViH " Input High Vottage 20 |Veort | V
loL Low Lovel Output Current — 24 mA
" loH High Level Output Current - 82 |mA

16
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SWITCHING CHARACTERISTICS - GAL16/ 20V8A-15 Commercial
Over Recommended Operating Conditions

PARAMETER| # | FROM T0 DESCRIPTION J,F,?;_ i| MIN. | MAX. | UNITS
tpd 1 , 110 (o] Combinational Pmpagaiion Delay 1 16 ns E
fco 2| CLK Q Clock to Output Delay 1 10 ns
ten 3 L, 1o o Output Enable, Z—+ O 2 - | 15 ns
4 OE Q Output Register Enable, Z > Q 2 - 16 ns
tdis 5 L, o o Output Disable, O - 4 3 —_ 15 ns
6 OE Q Output Register Disable, Q +Z 3 — 15 | ns

1) Rafer to Switching Test Conditlons section.

AC RECOMMENDED OPERATING CONDITIONS GAL16 / 20V8A-15L Commercial
TEST 7 !
PARAMETER| # DESCRIPTION COND MIN. | MAX. | UNITS
7| Gk Frequency wihou Faadback! = 1/ (L +1,) 1 o | 625 | MHz
° 8 Clock Frequency withr Feedback!=1/(t,, + to) 1 0 455 | MHz
tsu 9 Setup Time, Input or Feedback, before CLK T | - 12 — ns
() 10 Hold Time, input or Feedback, after CLK 1 —_ 0 - ns
t 11 Clock Pulse Duration, High? - 8 — ns
W 12| ClockPulse Duration, Low? ' — 8 — [ s

1) fclk is for raference only and is not 100% tested. Various paths and architecture odnﬁguraﬁons will result in differing fclk specificatians.
2) Clock pulses of widths less than the specification may be detected as valid clock signals.

SWITCHING WAVEFORMS _ — I

{RPUTS y .

FEEDRACK mm VALID (NPUT anunnupum
’ 12—

smi=10 —1
K _/f N\, A /___\
et 7 -
[ i
a2 -] 6 4
3 Trl-State
S X XX
G —
ANY INPUT : - VAN \ VALID VALID
FOR GE CONTROL oleaBle JK_ElABLE

1 5} 3
COMBINATIONAL 7 )
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ELECTRICAL CHARACTERISTICS GAL16 / 20V8A-15Q Commercial

Over Recommended Operating Conditlons (Unless Otherwlse Speciiled) '

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX.| UNITS
VoL Output Low Voltage — | — Jos | v
VoH Output High Voltage , 24 | — 1 — | v
ILlH Input Leakage Current —~ | — [0} pA
lvo@ | Bidirectional Pin Leakage Current 7 — | — |#0 | pa
los! Output Short Circuit Gurrent Voo =5V Vour= 0.6V —30 | — [-150 | mA
Icc Operating Power Supply Current | Vie= 0.5V Vii=3.0V fiogge=15MHz| — | 45 | 55 | mA

1} One output at a time for a maximum duration of one second. Vout = 0.5V was selected to avoid test problems causéd by tester
ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. | MAX,

UNITS
TA Ambiant Temperéture ' 0 75 c
Vee Supply Voltage 475 | 5.25 v
ViL Input Low Voltaée Ves-05| 08 v
ViH Input High Voltage 20 |Veert | Vv
loL Low Leve! Output Current T — 24 mA
IoH High Lavel Qutput Cutrent — | 82 |ma

18
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SWITCHING CHARACTERISTICS

Over Recommended Operatfng Conditions

GAL16 / 20V8A-15Q Commercial

PARAMETER| # | FROM T0 DESCRIPTION c?,f; J N | max. | units
td |1]| LIO o Comblnational Propagation Delay _ 1 15 | ns E
to |2| OK Q Clock to Output Delay 1 10 | ns '
ton 3 I, VO 0 Qutput Enable, Z+ O 2 - 175 ns
4 OE Q Output Register Enable, Z>Q 2 -— 16 | s
T o Output Dissble, 0 -+ Z 3 | — |15 ] ns
6 OE Q Output Register Disable, Q—+ Z 3 —_ 15 ns

1) Refer to Switching Test Conditions section.

AC RECOMMENDED OPERATING CONDITIONS

PARAMETER| # DESCRIPTION JEST | M. | max. |uniTs
|| sk Froquency withou Feadback! = 1/ (1, +1,) 1 o | 625 | MHz
8 Clock Fraquency with Feedback! = 1/(t, +t.) 1 0 455 | MHz
tsu 9 Setup Time, Input or Feedback, beforé CLK?T - 12 - ns
th 10 Hold Time, Input or Feedback, after CLK T —_ 0 — ns
1 Clock Pulse Duration, High? — 8 — ns
b 12| Clock Pulse Duration, Low? — 8 - ﬁs

1) felk is for reference only and |
2) Clock pulses of widths less th

an the specification may be detected as valid clack signals.

SWITCHING WAVEFORMS - ,

s not 100% tested. Various paths and architacture configurations will result In differing fclk spacifications.

INPUTS
V0, REG.
FEEDBAC|

CLK

o
REGISTERED
OUTPUTS

ANY INPUT

COMBINATIONAL
QUTPUTS

e—11 —12—> :

Ui D g

4«10
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2]

J

et
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DISABLE ENABLE .

=
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ELECTRICAL CHARACTERISTICS 7 GAL16/ 208A-25L ommercial
Over Recommended Operating Conditions (Unlass Otherwise Specified)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX.| UNITS
VoL Output Low Voltage — }—|os | v
VoH Output High Voltage - 24 | — | — | v
liL, 1 Input Leakage Current — | — | +10 | pA
lvora Bidirectional Pin Leakage Current — | — |#10 | pA
lost __Output Short Cireuit Current Voo =5V Vour = 0.5V 7 -80 | — |-150 [ mA
lcc Operating Power Supply Current Vit = 0.5V ViH=3.0V fogge = 15MHz | — 75- 1 115 | mA

1) One output at a time for 2 maximum duratian of one second. Vour =

0.5V was selected to avoid test problems caused by tester
ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIS GAL16 / 20V8A-25L Commercial

SYMBOL PARAMETER MIN. MAX. JUNITS
TA Amblent Temperature 0 75 °C
VGG | Supply Voltage 475 | 525 | v
VIL Input Low Vohtage Vss—05| 08 | V
ViH Input High Voltage 20 | Vet | V
loL Low Level Outpht Current — 24 mA
loH - High Level Output Curfe)nl ‘ — 32 |mA

20
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SITCHING CHARACTERISTICS GAL16/ 20V8A-25L Commercial
Over Recommended Operating Conditions

PARAMETER| # | FROM 10 DESCRIPTION oot | N | max. | uniTs
tpd 1| LWO 0 Combinational Propagation Delay 1 25 | ns
to |2 OWK a Glock to Output Delay 1 2 | 12 | ns
ten 131 MIO o Output Enable, 2+ O 2 | — | 25 | ns

) 4 OE Q Output Register Enable, Z—» Q 2 — 20 ns
tdis 5 1, IIO 0 Qutput Disable, 0+ Z 3 —_ 25 ns
6 OE Q Qutput Reglster Disable, Q > Z 3 - 20 ns

1) Refer to Switching Test Conditlons section.

AC RECOMMENDED OPERATING CONDITIONS - GAL16 / 20V8A-25L Commercial

PARAMETER| # DESCRIPTION JEST | MIN. | MaX. | uNITS
¢ 7 | Clock Fraquency without Feedback = 1/t +4) ~ T o | 47| mhz
9K I8 | Clock Fraquency with Feedback' = 1/(t,, +t,0) 1 o | o7 | MHz
tsu 9 Setup Time, Input or Feedback, before CLK t — 15 - ns
th 10| Hold Time, Input or Feedback, after CLKT - 0 - ns
11| Clock Pulse Duration, Hight ' ' 12 | =1 ne
W 3T Glock Pulse Duration, Low® — 2| = ns

1) felk Is for reference only and is not 100% tested. Various paths and architecture configurations will result in differing folk specifications.
2) Glock pulsas of widths less than the specification may be datected as valid ¢lock signals.

SWITCHING WAVEFORMS

FE"é?EA%?‘( XX)(@?KX)( VALD INPUT EOWVALIDINPUT M
pypAihs - 12—
S L
e \——//__t_J/_—\
e 7 -
= —1 & jt_ _
e 4
S X XX
l— |
i KX ’ SONGEm N

l—— 1 @1 ' 531 3:‘
COMBINATIONAL
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ELECTRICAL CHARACTERISTICS , GAL16 / 20V8A-25Q Commercial
Over Recormmended Operating Conditions (Unless Otherwlse Specified)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX.| UNITS
VoL Oﬁtput Low Voltage N 05 | vV
VOH _ Output High Voltage 24 | = [ -
L, I input Leakage Current — | — |10 ] pA
o Bidirectional Pin Leakage Current , 7 — | — |10 | pA
lost __Output Short Clrcuit Current Vco =5V Vour = 0.5V ~30 | — |-150 | mA
lce Oberating Power Supply Current | Vi = 0.5V Vet = 3.0V fogge= 18MHz| — | 45 | 85 mA

1) One autput at a time for a maximum duration of one second. Vour =

0.5V was selected to avoid test problems caused by tester
ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. MAX. |UNITS
TA Ambient Temperature "o 75 °C
Vee Supply Voltage 475 | 525 | V
ViL Input Low Voltage Vss—0s| 08 | V
ViH “Input High Voltage 20 |Veer1 | V
loL Low Level Output Current —_ 24 mA
loH High Level bmput Current — | 82 [ma

22
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SWITCHING CHARACTERISTICS GAL16/20V8A-25Q Commercial
Over Recommended Operating Condlitlons

PARAMETER| # | FROM TO DESCRIPTION JOE,?J_ | MmN | Max. [ uNiTs
tpdr 1 |, 110 0 Combinational Propagation Delay 1 3 25 ns
to |2 CLK a Clock to Output Delay ' 1 2 12 | ns
ten 3 |, 10 o] Output Enablg-, Z-»0 2 — 25 ns

4 OE Q Output Register Enable, Z»Q 2 — 20 ns
tge L5 o o Output Disable, 0 -+ Z 3 — | 25 | ns
6 OE Q Output Register Disable, @+ Z 3 — 20 ns

1) Refer to Switching Test Condltlons section.

AC RECOMMENDED OPERATING CONDITIONS GAL16 / 20V8A-25Q Commercial

PARAMETER| # DESCRIPTION oEST| . | max. | uniTs
fr L] Ok Frequency without Feedback! =1/ (t, + 1) 1 | o | 47| MHz
8 Clock Frequency with Feedback! = 1/(t,, +1..) 1 o 37 | MHz
tsu 9 | Satup Time, Input or Feedback, before CLK 1 , - 15 — ns
th  [10] Hold Time, Input or Feedback, after GLK 1 ' — | o | =1 ns
11 Clock Pulse Duration, High? —_ 12 — ns
b 127 Clock Pulse Duration, Low? ) - 12 —T ns

1) felk is for reference only and s rot 100% tested, Various paths and architecture configurations will result in differing felk specificatians,
2) Clock pulsas of widths less than the spacification may be detected as valid clock signals.

SWITCHING WAVEFORMS
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ELECTRICAL CHARACTERISTICS 7 GAL16 / 20V8A-15L Industrial
Over Recommended Operating Conditions (Unless Otherwlse Specified)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX.| UNITS
VoL Output Low Vottage 7 — | = Tos|v
VoH Output High Voltage 24 [ — | — | v
IiL, I Input Leakage Current - ' — | — [%10 | paA
lvoa | Bidirectional Pin Leakage Current — | — |10 | pA

los' | output Short Gircuit Current Veo =5V Vour = 0.5V 30 | — [-150 | mA
ico Operating Powar Supply Current |V = 0.5V V= 3.0V fogge=25MHz| — | 75 | 130 | mA

1) One output at a time for a maximum duration of one second. Vout = 0.5V was selected to avoid test problems caused by tester
ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

GAL16 / 20V8A-15L industrial

SYMBOL PARAMETER MIN. | MAX. |UNITS

- TA Ambient Temperature -40 85 °C
Vee Supply Voltage 45 55 v
ViL ' Input Low Voltage Vss-05[ 08 v
VIH Input High Vohage 20 | Veest |V
oL | Low Level Output Gurrent — | 24 |[maA
loH High Level Qutput Current — | 82 |[ma
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Specifications GAL16V8A

N GAL20V8A

N |

PARAMETER| # | FROM TO DESCRIPTION cT,_,ENS; | MIN. | MAX. | UNITS
tod 1 110 0 Combinational Propagation Delay 1 3 15
to |2]| ok Q Clock to Output Delay 1 2 12 | ns
ten 3 Lo o ~ Quitput Enable, Z—+ O 2 — 15 ns
4 OE Q Output Register Enable, Z+ Q 2 — 16 ns
tas |5 MO O | OuputDisable,0»Z 3 — | 15 | ns
6 OE Q Output Register Disable, Q-+ Z 3 — 18 ns

1) Refer to 3wltéhlng Test Conditions section,

AC RECOMMENDED OPERATING CONDITIONS

PARAMETER| # DESCRIPTION JEST | min. | max. |uniTs
7 Clock Frequency without Feadback® = 1/t +1,) 1 50 | MHz
fok T Giock Frequency wih Fesdbadk' = 1/ (s 1) 1 0 | 416 MHz
tsu 9 Setup Time, Input or Feedback, before CLK 1 - 12 - ns
th 10| Hold Time, Input or Feedback, after CLK T — | 0 — Vns'»
11 Clock Pulse Duration, High? - 10 —_ ns
tw 12 Clock Pulse Duration, Low® - 10 - ns

1) felk is for reference only and is not 100% tested, Various paths and arclﬂ(ecture configurations will result In differing fclk specifications.
2) Glock pulses of widths less than the specification may be detected as valid clock signals,
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ELECTRICAL CHARACTERISTICS 'GAL16 / 20V8A-20L Industrial
Over Recommended Operating Condltions (Unless Otherwise Speclfled)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX.| UNITS
VoL Output Low Voltage 7 = = Joes [ v
VOH Output High Voltage , , 24 | — | — | Vv
e, bH Input Leakage Current ) — | — |+10 | pA
lvoa | Bidirectional Pin Leakage Current , — | — |0 | paA
los* Output Short Circult Current Voo =5V Vour=0.5V -30 | — |-150 | mA
lcc Operating Pawer Supply Current  |ViL= 0.5V Vina 3.0V fooge=25MHz | — | 75 | 130 | mA

1) One output at atime fora méximum duration of one second, Vour = 0.5V was selected to avoidrtest problems caused by tester
ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS " GAL16 / 20V8A-20L Industrial

SYMBOL PARAMETER MIN. MAX. |UNITS
TA Ambient Tempe}éture -40 85 °C
Voo Supply Voltage ' 7 45 | 85 |V
ViL 7 ']nput'Low Voltage Vss —70.5 0.8 v
ViH Input High Voltage ' 20 | Veert | V
loL Low Level Output Current - — |24 [maA

“loH High Leve! Output Current o ' i ' —_ 32 | mA
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SWITCHING CHARACTERISTICS GAL16 / 20V8A-20L Industrial
Over Recommendad Operating Conditions

TEST

PARAMETER| # FROM TO DESCRIPTION COND.! MIN. | MAX. | UNITS
tpd 1 I, 110 0 Comblnaﬁonal Propagation Delay 1 20 ns
to |2| OWK Q Clock to Output Delay 1 15 | ns
fon 3 I, O (o] Qulpul Enable,Z—» 0O 2 — 20 ns

4 OE Q Qutput Register Enable, Z—» Q 2 — 18 ns
tge L5 | WO o Output Disable, 0 Z 3 — | 20 | ns
6 OE Q Output Register Disable, @ > 2 3 — 18 ns

1) Refer to Switching Test Conditions section.

AC RECOMMENDED OPERATING CONDITIONS

GAL16/20V8A-20L industrial

PARAMETER| # DESCRIPTION ggﬁ; MIN, | MAX. | UNITS
¢ 7 | Clock Frequency without Fesdback' = 1/ (1, + ) 1| o | 47| MHz
ok 8 | Clock Freduency with Feedback! = 1/ (t,, +1t.) 1 0 333 | MHz
fsu |9 | SetupTime, Input or Faedback, before CLK T — 15 —~ | s
" th [10] Hold Time, Inputor Feadback, after CLK 1 — | o | =1 ns
11 Clock Pulse Duration, High? — i2 - ns
tw 12 Clock Pulse Duration, Low? - 12 —_ ns

1) feik Is for reference only and Is not 100% tested. Various paths and architecture configurations will result in differing folk spacifications.
2) Clack pulses of widthis less than the specification may be detected as valid clock signals.
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ELECTRICAL CHARACTERISTICS GAL16 / 20V8A-20Q Industrial
Over Recommended Operating Conditions (Unless Otherwise Specified)

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | uNITS
VoL Output Low Vohage — | =los [ v
VOH | Output High Vottage 7 24 | — | = | v
liL, IH Input Leakage Current — | — |[#t0o | pA
lvoQ Bidirectional Pin Leakage Current ) — — | 10 | pA
lost Output Short Gircuit Current Voo =5V Vour = 0.5V 30 | — [-150 [ mA
lcc Operating Power Supply Current  |ViL=0.5V Vit=3.0V fogge=15MHz| — | 45 | €5 | mA

1) One output at a time for armaximum duration of one second. Vout = 0.5V was selected to avoid test problems caused by tester
ground degradation, Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS GAL16 / 20V8A-20Q Industrial =

SYMBOL PARAMETER MIN. MAX. [ UNITS
Ta Ambient Temperature 7 ' -40 85 c
Vce Supply Voltage T ' 45 5.5 v
ViL Input Low Voltage ' vss—08| 08 | V
VIH | tnput High Voltage 20 |Veerl | V
loL Low Leve! Output Current 7 —_ | 24 mA
loH High Level Output Current — | 82 [mA
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SWITCHING CHARACTERISTICS

GAL16/ 20V8A-20Q Industrial

Over Recommended Operating Conditlons

 GAL20VSA

PARAMETER| # | FROM 10 DESCRIPTION cchNsDT.' MIN, | MAX. [ UNITS
tod 1 I, 1o o Combinational Propagation Delay 1 20 ns
tco 2 CLK Q Clock to Output Delay 1 15 | ns
ton 3 1, o o Output Enable, Z-» O 2 — 20 ns

4 QE Q Output Register Enable, Z —+ Q 2 - 18 ns
tgs  |5| b¥O 0 Output Disable, 0~ Z a | — |20 | ns
6 OE Q Output Register Disable, Q> Z 3 — 18 ns

1) Rofer to Switching Test Conditions section.

AC RECOMMENDED OPERATING CONDITIONS

PARAMETER| # DESCRIPTION conn.| M| max. | uniTs
f 7 Clock Fraquency without Fesdback! = 1/{t,, +1,) 1 41,7 | MHz
O T8 | Glock Fraquancy with Feadback' = 1 Tty +t) 1 333 | MHz
tsu 9 | Setup Time, Input or Feadback, before CLK — 15 — | ns
th 10 | Hold Time, input or Feédback.'aftar CLK? — 0 — ns
11 Clock Pulse Duration, High? — 12 — ns
tw 12 Clock Pulse Duration, Low? - 12 — ns 7

1) felk is for reference only and Is not 100% tested. Various pathis and architecture configurations will result in differing fclk specifications.

2) Clack pulses of widths less than the spacification may be detected as valid clock signals.
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ELECTRICAL CHARACTERISTICS

Over Recommended Operating Conditions (Unless Otherwise Specified)

~ GAL16 / 20V8A-25L industrial

SYMBOL PARAMETER CONDITION MIN. [ TYP. | MAX.| UNITS
VoL Output Low Voltage — | = jos | v
VOH Output High Voltage 24 | — | -} V
liL, H Input Leakage Current — | — |10 | pA
lvora Bidirectional Pin Leakage Currant — | — [+10 | pA
lost Output Short Circuit Current Voo =5V Vour = 0.5V 30 | — |-t50 | mA
lce Operating Power Supply Current [V = 0.5V ViH=3.0V fogge=25MHz|{ — | 75 | 130 | mA

1) One output at atime for a maximum duration of one second. Vout = 0.5V was selected to avold test problems caused by tester

ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

GAL16 / 20V8A-25L Industrial

SYMBOL PARAMETER MIN. MAX. | UNITS
TA Ambilent Temperature -40 as oG
Vece Supply Voltage 45 55 V
ViL Input Low Voltage Vss—05| 08 | V.
VH Input High Voltage 1 20 [Veert | v
loL Low Leve! Qutput Current — 24 mA
loH High Level Outptit Current —_ 32 | mA
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SWITCHING CHARATERISTICS GAL16/ 2V8A-25L Industrial
Over Recommended Operating Conditions ’ ’

PARAMETER| # FROM TO DESCRIPTION 7 CLENSJ 1]  MIN. | MAX. | UNITS
7 tpd 1 |, 0 — (o] 7 Combinational Propagation Delay 1 3 25 ns
to 2] OWK Q Clock to Output Delay ' K 15 | ns
RE | 1o ) Output Enable, Z > O 2 — | 25 | ns
4 OE Q Qutput Register Enable, Z» Q 2 - 20 ns
te LS| WO o Output Disable, 0 -+ Z 3 — | 25 | ns
6 OE Q Output Register Disable, Q@+ Z 3 —_ 20 ns

1) Refer to Switching Test Conditions section.

AC RECOMMENDED OPERATING CONDITIONS GAL16 / 20V8A-25L Industrial

PARAMETER| # DESCRIPTION oonp | MIN.| max, UNITS
; 7 | Clock Frequency without Feadback' = 1/ (t,5 +1,,) 1 o | %33 MHz
K T8 | Clock Frequency with Feedback' = 1/(t+1.) 1 o | 285 | MHz
tsu |90 | SetupTime, Input or Fesdback, before CLKT — | 20 | <] ne
th 10 Hold Time, Input or Feédback, after CLK 1 . ’ —_ 0 — ns
11 7 Clock Pulse Duration, High? : 7 7 —_ 15 — | ns
tw 12 Clock Pulse Duration, Low? 7 ' - 15 — ns

1) felk is for raferenca only and Is not 100% tasted. Various pathis and architecture configurations will result in differing felk speciﬁéﬁons.
2) Clock pulses of wiiths less than the specification may ba detected as valid clock signals.
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Specifications GAL16V8A
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ELECTRICAL CHARACTERISTICS

GAL16 / 20V8A-15L military

Over Recommended Operating Conditions (Unless Otharwise Speclfied)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX.| UNITS
VoL Output Low Voltage — | —Jos | v
VOH Output High Voltage 24 | — |~ |V
li, hH Input Leakage Current — | — [ +10 | pA
lvoxa Bidirectional Pin Leakage Current — | — [t0 | pA
los! Output Short Gircult Current Vecm5V Vourw0SV 30 | — |-150 | maA
Icc Operating Power Supply Current |V = 0.5V Vii=3.0V fogge=25MHz| — | 75 | 130 | mA

1) One output at a time for a maximum duration of one éecond. Vout = 0.5V was selected to avoid test problems caused by tester
ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

GAL16 / 20V8A-15L wmilitary

SYMBOL PARAMETER MIN. | MAX. |UNITS
Tc Case Temparature _55 125 °C
Vee "~ Supply Voltage 45 | 55 | vV
ViL Input Low Voltage Ves-08| 08 | V
VIH Input High Voltage 20 |[Veest |V
loL " Low Level OQutput Current — 12 mA

“loH " High Level Output Current — | -20 |ma

32



Ee—

LATTICE SEMICONDUCTOR cSE D W 53.85"1'4‘:! 00006LS O =

. T-46-13-27
Sl(;/ﬂttll}e Specifications GAL16VBA
Coporadonr" GAL20VSA

SWITCHING CHARACTERISTICS
Over Recommended Operating Conditlons

GAL16 / 20V8A-15L military

PARAMETER| # | FROM T0 DESCRIPTION conn| MN. | max. | unis
fod |1 KLWO 0 Combinatlonal Propagation Delay 1 115 | ns
to |2 ok Q Glock to Output Delay 1 2 | 12 | ns
tn  L31 L0 ) Oulput Enable, Z+ O 2 — | 15 | ns

4| OE Q Output Register Enable, Z -+ Q 2 — 15 ns
te |51 WO 0 Output Disabls, 0 - Z 3 | — | 15 | ns
6 OE Q Output Register Disable, @ » Z 3 —_ 15 | ns

. 1) Refer to Switching Test Conditlons. section.

AC RECOMMENDED OPERATING CONDITIONS GAL16 / 20V8A-15L wilitary

PARAMETER| # DESCRIPTION JEST | MiN. | max. |uniTs
¢ 7 | Clock Frequency without Feedback® = 1/ (&, +1,) 1 0 50 | MHz
8 | Clock Frequency wih Feedback' = 1/(t,,+ 1) R 0 | 416 MHz
tsu 9 Setup Time, Input or Feedback, before CLK T — 12 — ns
th 10| Hold Time, Input or Feedback, after CLK 1 — | o — | ns
1 Clock Pulse Duration, High? — 10 - ns
tu 12| Clock Pulse Duration; Low? — 10 - ns

1) felk Is for refarence only and is not 100% tested. Various paths and architecture configurations will result in differing fclk specifications.
2) Clock pulses of widths less than the spacification may be detected as valid clock signals.
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ELECTRICAL CHARACTERISTICS GAL16/ 20V8-20L Military
Over Recommended Operating Conditions (Uniess Otherwisa Specified)

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX.| UNITS

VoL ~ Output Low Voltage - | —]os | v
VoH Output High Voltage 24 | — | — | Vv
liL, H Input Leskage Current — | — |[#t0 | A
lvora Bidirectional Pin Leakage Current B , — | — |10 | pA
lost Output Short Gircuit Current | VocuSY Vourmosv 80 | — [~t150 | mA
Ico Operating Power Supply Current  |ViL= 0.5V Vki=3.0V fogge=25MHz | — | 75 | 130 | mA

1) One output at a time for a maximum duration of one second. Vout = 0.5V was selscted to avold test problems caused by tester

ground degradation. Guaranteed but not 100% tested. :

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. MAX. |UNITS
VTOV Case Temperature -85 125 °C
Vee Supply Voltaga 45 55 v
viL Input Low Voltage Ves—05| 08 '
ViH Input High Voltage 20 |Veerl | V
loL Low Level Output Current = 12 | mA
loH High Level Output Current — -20 | mA
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SWITCHING CHARACTERISTICS
Over Recommended Operating Conditions

GAL16/20V8A-20L wilitary

PARAMETER| # | FROM TO DESCRIPTION c?:; 1| MIN. | MAX. | UNITS
tpd i L, o (o] Combinational Propagation Delay 1 20 ns
to |2| ok Q Clock to Output Delay 1 15 | ns
ten 3 |, 0 (o] Output Enable, Z-0 2 — 20 ns

4 OE Q Output Register Enable, Z—» Q 2 - 18 ns
tdis 5 (Rhe) o Qutput Disable, 0+ Z 3 - 20 ns
6 OE Q Output Register Disable, Q—+ Z 3 - 18 ns

1) Refer to Switching Test Conditlons section,

AC RECOMMENDED OPERATING CONDITIONS GAL16 / 20V8A-20L Milita

PARAMETER| # DESCRIPTION oest | M| max. | uniTs
¢ 7 | Clock Frequency without Feadback! = 1/ (t,;, +1,) 1 0 | 417 | MHz
ok 8 Clock Frequency whh Foedback! = 1/(t, +t.) i 0 333 | MHz
tsu 9 | Setup Time, Input or Feedback, before CLK 7 — 15 — ns
th 10 | Hold Time, Input or Feedback, after CLK T 7 — 0 — ns
11 Clock Pulse Duration, High? — 12 — ns
tw 12 Clock Pulse Duration, Low? ) — 12 — | os

1) fclk is for reference only and Is not 100% tested. Various paths and architecture configurations will result in differing fclk specifications.
2) Clock pulses of widths less than the specification may be detected as valid clock signals.
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'ELECTRICAL CHARACTERISTICS GAL16 / 20V8A-20Q Miitary
Over Recommended Operating Conditlons (Unleas Otherwlse Specified)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX.| UNITS
VoL Output Low Voltage ' 7 — | —los|v
~ VoH Output High Voltage o 24 | — | — | v
i, I Input Leakage Current -] = +10 | pA
lvoa Bidlrectional Pin Leakage Current — | — |+10 | pA
lost Qutput Short Circuit Current Veo=5V Vour=05V 30 | — [-150 | mA
Icc Operating Power Supply Gurrent  |Vi = 0.5V Vii=3.0V fooge= 15MHz | — | 45 | 65 | mA

1) Qne output at a time for a maximum duration of one second. Vour = 0.5V was selected to avoid test prorblems caused by testér
ground degradation. Guaranteed but nat 100% tested.

DC RECOMMENDED OPERATING CONDITIONS GAL16/ 20V8A-20Q Military

SYMBOL PARAMETER MIN. MAX. |UNITS
Tc Case Temperature 7 ~55 125 °c
Vee Supply Vottage ' 45 | 55 | v
ViL Input Low Vattage , Vss-05| 08 | V
VH Input High Voltage 20 jVeert | V
loL Low Lovel Outbut Current 7 ' 1T =1 12 mA
loH High Level butpyt Current 7 | = -20 | mA
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GAL16/ 20V8A-20Q Military |

SWITCHING CHARACTERISTICS
Over Recommended Operating Conditions

PARAMETER| # | FROM TO DESCRIPTION CLE:DT 1] -MIN. | MAX. | UN\TS
tpd 1 L, 10 (o] Combinational Propagation Delay 1 3 20 ns
fo 2| ok Q Clock to Output Delay 1 2 15 | ns
ten 3 I O 70 Output Enable, Z—+ O 2 - 20 ns

4 OE Q Output Register Enable, Z—+ Q 2 — 18 ns
tdis 5| LIWO o Output Disable, 0+ Z 3 —_ 20 ns
6 OE Q Qutput Register Disable, Q@+ Z 3 —_ i8 ns

1) Refor to Swliching Test Conditions section.

AC RECOMMENDED OPERATING CONDITIONS GAL16/ 20V8A-20Q military

PARAMETER| # DESCRIPTION oeST 1 mN. | max. | uniTs
7 | Clock Frequency without Feedback = 1/ (1,4 + 1) 1 0 | 417 MHz |
fok T Clock Froquency wih Feedbadk' = 17y +1,) ' 1 0 | 333 | MHz
tsu |9 | SetupTime, Inputor Feedback, before CLK 1 — | 5] =] ns
th 10 HoH Time, Input or Feadback, after CLK T 7 — 0 — ns 7
1 Clock Pulse Duration, High? - 12 —_ ns
W T Glock Pulse Duration, Low? “ 12| —| m

1) fclk is for referance only and Is not 100% tested, Various paths and architecture configurations will result in differing fclk spacifications.
2) Clock pulses of widths less than the specification may be detected as valid clock signals.
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OUTPUT LOGIC MACROCELL (OLMC)

The following discussion pertains to configuring the output logic
macrocell. It should be noted that actual implementation is
accomplished by development software/hardware and is com-
pletely transparent to the user.

There are thrae OLMC configuration modes possible: registered,
complex, and simpla. These are illustrated in the diagrams on
the following pages. You cannot mix modes, either all OLMCs are
simple, cormiplex, or registered (in registered mode the eutput can
be combinational or registered).

The outputs of the AND array are fad into an OLMC, where each
output can be individually set to active high or active low, with
sither combinational (asynchranous) or registered (synchronous)

configurations. A common output enable is connected to all
registerad outputs; or a product term can be used to provide
individual output enable control for combinational outptts in the
registered mode or combinational outputs in the complex mode.
There is no output enable control in the small mode. The output
logic macracall provides the designer with maximum output flaxi-
bilty In matching signal raquirements, thus providing more func-
tionality than passible with existing 20 and 24-pin PAL® devices.

The six valid macrocell configurations, iwo configurations per
mode, are shown in each of the macrocaell equivalent diagrams.
Pinand macrocell functions are detailed in the following dlagrams,
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REGISTERED MODE

In the Registered architecture mode macrocells are configured
as dedicated, registered outputs or as VO functions.

Architecture configurations available in this mode are similar to
the common 16R8, 20R6 and 16RP4 davices with various
permutations of polarity, VO and register placement.

All registered macracells share common clock and OE control

pins. Any macrocell can be configured as registered or VO. Up
to 8 registers or up to 8 1/O's are possible in this mode. Dedicated
input or output functions can be implemented as sub-sets of the
/O function.

Registered outputs have 8 data product terms per output 11O's
have 7 data product terms per output.
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function.
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1
1
]
'
]
L]
1
|}

Note: The development software configures all of the architectura control bits and checks for proper pin usage autoratically.
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COMPLEX MODE '

Inthe Complex architecture mode macrocells are configured as puts can be implemented as sub-sets of the YO function. The two
"outboard" macrocells do not have input capability. Designs
requiring 8 1/O's can be implemented in the Registerad made,

output only or VO functions.

Architecture configurations available in this mode are similar to

the common 16L8, 2018 and 16P8 devices with programmable All macrocells have 7 data product terms per output. One prod-
polarity in each macrocell. uctterm is used for programmable OE control, Pins 1and 11 on
a GAL16V8A, and pins 1 and 13 on a GAL20V8A, are always

Up to 6 O's are possible in this mode. Dedicated inputs orout- avallable as data inputs into the AND array.

Comblnational Input/Output with
Programmable OE and Polarlty

NOTES;

« The outer most macroco¥fs (16V8 pins 12 & 19,
20V8 pins 15 & 22) cannot perform this function,

+ The polarity of each macrocell Is programmable on
amacrocall by macrocsi baals,

« Each macrocall has active high and active low
feegback of the output butfer and/or device pin data
into the AND array.

WM W R Em e W EMEEmEwEREm®™®®®®®®w®® e .

Comblnational Output with Program-
mable OE and Polarity

= The two outer most macrocelis (16V8 pins 124 19,
20V8 pins 15 & 22) are parmanantiy configuted to
this function when In the Cotrplex mode.

¢ The other 8 macrocels can emulate this mode by
niot using the feedback data as a dala inputto the

anay.
¢ The polarky of each macrocelt Is programmable on
& macrocell by macrocelt basts,

Note: The development software contigures alf of the architecture control bits and checks for proper pin usage automatically.
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Corpotdtion GAL20V8A

Inthe Simple architecture mode pins are configured as dedicated Allouputs are associated with 8 data product terms. In addition,
inputs or as dedicated, always active, combinational outputs. each output has programmable polarity.

Architecture configurations available in this mode are similar to Pins 1 and 11 on a GAL18V8A, and pins 1 and 13 on a GAL20V8,
the common 10L8, 18H4 and 16P6 devicas with many permuta- are aiways available as data inputs into the AND array. The n
tions of genaric polarity output or input cholces. “center” two macrocalls (GAL16V8A pins 15 &16, GAL20V8A pins

18 & 19) canriot be used In the Input configuration.

Dedicated Input Mode

NOTES:

+ The "cenler” twg macrocelts {16VBA pins 15 & 16,
mvs'.:nplm 18 & 19) cannot be configured to this
function,

i

Dedlcated Combinational Output with
Feedback and Programmable Polarity

NOTES:

+ The "center* two macrocalla (16Y8A pins 16 & 16;
20VBA pins 18 & 19) canncd be configured to this
function.

« The polarky of each macrocell is programmable ona
macrocell by macrocell basis,

e T T R g

- w e mom mew o omem oW wemwomow o=

Dedicated Combinationaf Qutput with
Programmable: Polarity

ROTES:
« Tha "canter" two macrocells (16VBA pins 15 & 16,

'
1
t
1
]
T
FROM - : ' 20VBA pins 18 & 19) are permanently configured to
m[ ! this funclion when In the Simple moda.
ARRAY % ' + The polatiy of each macrocel Is programmable on
1
]
)
L] .

amaciocall by macrocel basis.

Note: The development software contigures all of the architecture contro! bits and checks for proper pin usage automatically.
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ELECTRONIC SIGNATURE

An electronic signature (ES) is provided with every GAL16V8A
and GAL20V8A device. It contains 64 blts of repfogrammable
memory that can contain user defined data. Some uses include
user ID codes, revision numbaers, or inventory control. The sig-
nature data ks always available to the user Independent of the state
of the security cell,

NOTE: The ES s Included in checksum calculations, Changing
the ES will alter the checksum,

A security cell is provided with every GAL16V8A and GAL20VSA
device as a deterrant to unauthorized copying of the array pat-
terns, Once programmed, this csll prevents further read access
tothe AND array. This csll can be erased only during a bulk erase
cycle, so the original configuration can never be examined once
this cell is programmed. The Electronic Signature is always avail-
able to the user, regardless of the state of this control cell,

INPUT BUFFERS I

GAL16V8A and GAL20V8A devicss are designed with TTL level
compatible input buffers. These buffers, with their characteris-
tically high impedance, load driving logic much less than traditional
bipolar devices. This allows for a greater fan out from the driv-
ing logic.

GAL16V8BA and GAL20VBA devices do not possess active pull-
ups within thelr input structures. As a result, Lattice recommends
that all unused inputs and tri-stated /O pins be connected to
another active Input, V.., or GND. Doing this will tend to improve
noise immunity and reduce I, for the device.

OUTPUT REGISTER PRELOAD

When testing state machine designs, all possible states and state
transitions must be verified In the design, not just those required
in the normal machine operations. This is because in system
operation, certain events occur that may throw the logic into an
llegal state (power-up, line voltage glitches, brown-outs, etc). To
test a design for proper treatment of these conditions, a way must
be provided to break the feedback paths, and force any desired
{i.e., llegal) state into the registers. Then the machine.can be
sequenced and the outputs tested for camect next state conditions.

GAL16V8BA and GAL20VBA devices include circuitry that allows
sach registered output to ba synchranously set either high or low.
Thus, any present state condition can be forced for test saquenc-
ing. If necessary, approved GAL programmers capable of exe-
cuting test vectors perform output register preload automatically.

LATCH-UP PROTECTION :

GAL16V8A and GAL20V8A devices are designed with an on-
board charge pump to negatively bias the substrate. The nega-
tive blas is of sufficient magnitude to prevent input undershaots
from causing the circuitry to latch, Additionally, outputs are
designed with n-channel pull-up instead of the traditional p-chan-
nel pullups to eliminate any possibility of SCR induced latching.

BULK ERASE MODE N

Before writing a new pattern into a previously programmed pan,
the old pattern must first be erased. This erasure is done auto-
matically by the programming hardware as part of the program-
ming cycle and takes only 50 milliseconds.

POWER-UP RESET 7 ' :

Vi $0%
* ov —jL_:m ’

tRESET

INTERNAL
REQ.Q

" ZXQL
LK VALID GLOGK SIGNAL
w XXX :
N

INTERNAL REGISTER
HESET TO LOGIC 0

FEEDBACK/EXTEANAL
REG.Q
OUTPUT

EXTERANAL REGISTER
> 4 OUTPUT « LOGIC 1

Circuitry within the GAL16V8A and GAL20VSA provides a reset
signal fo all registers during power-up. Al internal registers will
have their Q outputs set low after a specitied time (t et s 4518
MAX). As a result, the state on the registered output pins (if they
are enabled through OF) will always be high on power-up, regard-
less of the programmed polarity of the output pins. This feature
can greatly simplify state machine design by providing aknown
state on power-up.

The timing diagram for power-up is shown above. Because of
asynchronous nature of system power-up, some conditions must
be metto guarantee a valid power-up reset of the GAL16V8A and
GAL20V8A. First, the V., rise must be monotonic. Second, the
clock input must bacome a proper TTL leve! within the specified
time {t,., 100ns MAX). The registers will reset within a maximum
Of tocer time. As in normal system operation, avoid clocking the
device until all input and feedback path setup times have been
met,
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PACKAGE

DIAGRAMS

-Pin Plastic DI
Dimenslons in Inches MIN. / MAX.

CL 1 1 1 7 1 03 01 0

) 2000248, 2007 328

1.040 MAX

il =

0887 080 0007 112

A =

24-Pin Plastic DIP

Dimenslons In Inches MIN./ MAX.

i I v B e B e B o T B Bl
) 2407 285 200/ 328
[ [t i i o T T
1270 MAX

I

0587090 £907.110
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ic DI
Dimenslons In Inches MiN./ MAX.

0o c Jrn

/ / 2701260 800/ 323

T o e v e R B
1.355m

B

0152021

‘ 045 /.055
I

20-Pin PLCC Pack
Dimenslons In Inches MIN./ MAX.

— 04217,048 X 45¢ — \042/.038 X 45°
0487052
e 009/ 015
\

B o B B |

1
I_-_ ] 04271 048 X 45° -~} i}j“;m‘
385/.365 [ Top View ] oot a0
%0/ 358 [ ]
-

B IR 1t S N A B | '
——I f— 020 M!N
A507.358 ] f— 000 /.120
385 7,395 | 1657,180 —™ [‘-
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28-Pin PLCC Package

Dimenslons in Inches MIN. / MAX.

— 0421.048 X 45° — 042/ 056 X 45°
_ 048 /.052
— 000 015

o) ) / I

0421048 X 45° 0137021
0267,032

Top View
390/ 430

AS0/ AS8

3
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3
i e1
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[t 4507 458 ety

A857 495

‘ \.
SO e s  a §

—-l 020 MIN
——e) 000/.120
JA65/180 —

20-Pin (300 MIL) CERDIP

Dimensions in inches MIN./ MAX.
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] b 05 BN 1,060 MAX
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24-Pin (300 MIL) CERDIP

Dimenslons In inches MIN./MAX.




