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Lathce  GAL20RA10/883

High-Speed Asynchronous E2CMOS PLD
7-46- 19-07 Generic Array Logic™
n_

« HIGH PERFORMANCE E2CMOS*® TECHNOLOGY
— 20 ns Maximum Propagation Delay
— Fmax = 41.7 MHz
— 20 ns Maximum from Clock input to Data Output
— TTL Compatible 8 mA Outputs
— UitraMOS*® Advanced CMOS Technology

+ 50% REDUCTION IN POWER FROM BIPOLAR
— 75mA Typ k¢

¢ ACTIVE PULL-UPS ON ALL PINS

+ E2 CELL TECHNOLOGY
— Reconfigurable Loglc
— Reprogrammable Cells
— 100% Tested/Guaranteed 100% Ylelds
— High Speed Electrical Erasure (<100 ms)
— 20 Year Data Retention

* TEN OUTPUT LOGIC MACROCELLS
— Independent Programmable Clocks
— independent Asynchronous Resat and Preset
~— Registered or Combinatorial with Polarity
— Fuil Function and Parametric Compatibility with
PAL20RA10

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

* APPLICATIONS INCLUDE:
— State Machine Control
— Standard Logic Consolidation
— Muitiple Clock Logic Designs

+ ELECTRONIC SIGNATURE FOR IDENTIFICATION

DESCRIPTION

The GAL20RA10/883 is a high performance E2CMOS program-
mabie logic device processed in full compliance to MIL-STD-8683.
With a 20ns maximum propagation delay time, it is the fastest

miltary grade 20RA10 device on the market. In addition to speed CERDIP
performance, Lattice's Electrically Erasable (E?) fioating gate LCC
technology provides low power performance. The GAL20RA10's ;O 7 P vee
typicat lcc of 75mA, represents a 50% savings in power when N ) vora
compared to bipolar counterparts. E?technology also offers high __Rgé 5 5 0  vova
speed (<100ms) erase times providing the ability to reprogram o \
or test the devicee quickly and efficiently. ) I wa ) voa
. . . . . . ' wo W0 gaL Pve

The generic architecture provides maximum design flexibility by ' Yoo n h vora
allowing the Output Logic Macrocell (OLMC) to be configured by w GAL20RA10 “ 20RA10
the user. The GAL20RA10 is a direct parametric compatible . i f v
CMOS replacement for the PAL20RA10 device. ! Top View :’: 1  vora
Unique test circuitry and reprogrammable cells allow complete [ vo g ——
AC, DC, and functional testing during manulacturing. Therefore, - J g [ voro
LATTICE guarantees 100% field programmability and functionality 8 E TR g ] vora
of all GAL products. LATTICE guarantees data retention exceeds oo [ 12 13[1 r0€
20 years.

©1982 Lattio Corp. GAL, E'CMOS and UraMOS are reg of Luttice Com. e«mwmn demark of Lattios
mp AN brand or product names woned of regk of their hoiders. The herein are subject to change without
LATTICE SEMICONDUCTOR CORP., 5555 N.E. Moore Ct., Hillsboro, Oragon 87124, U.S.A. May 1992
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“:L tt. , T-46-19-07
a ICE Specifications GAL20RA10/883
saREEs
ABSOLUTE MAXIMUM RATINGS!" RECOMMENDED OPERATING COND.
Supply voltage V., -05t0+7v  Military Devices:
Input voltage applied.................oon..... 25tV +1.0v  Case Temperature (To) .....ccocorumerresmrrnnnes 5510 +125°C
Off-state output voltage applied .......... -25t0V,+1.0v  Supply voitage (V)
Storage Temperature ................o...reeereeeeee -65to 150°C with Respect to Ground ... +4.50 to +5.50V
Case Temperature with

Power Applied .........cccccecnmvecinceneneneernenes -55t0 125°C
1.Stresses above those listed under the *Absolute Maximum

Ratings™ may cause permanent damage to the device. These

are stress only ratings and functional operation of the device

at these or at any other conditions above those indicated in the

operational sections of this specification is not implied (while

programming, follow the programming specifications).

DC ELECTRICAL CHARACTERISTICS

Over Recommended Operating Conditions (Unless Otherwise Specified)

SYMBOL | PARAMETER CONDITION MIN. | TYP?!| MAX. |UNITS
viL Input Low Voltage Vss-05| — 0.8 v
ViH Input High Voltage 2.0 — | Voe#t1 |V
h input or /O Low Leakage Current OV S Vin S Vi (MAX.) — — | =100 | paA
IH Input or VO High Leakage Current 3.5VSViN< Voo — - 10 pA
VOL | Output Low Voltage loL = MAX. Vin=ViLor Vi — - 0.5 v

VoH Output High Voltage lov = MAX. Vin = ViLor Vi 24 — - v
oL Low Level Qutput Current - - 8 mA
loH High Level Output Current - — 32 | mA
los? Output Short Circuit Current Vec=5V Vour=0.5V T,=25°C =50 - -135 mA
IcC Operating Power Supply Current VIL=0.5V VIH=3.0V —_ 75 120 mA

ftogli= 15Mhz  Outputs Open

1) The leakage current is due to the internal pull-up on all pins. See the Input Butfer section in the commercial datashest for more
information.

2) 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.

3) Typical values are at Vec = 5V and Ta= 25 °C

CAPACITANCE (T, =25 C, f = 1.0 MHz2)

SYMBOL PARAMETER MAXIMUM®* UNITS TEST CONDITIONS

c input Capacitance 10 pF Vo =5.0V,V,=2.0V

C /O Capacitance 10 pF V. =5.0V,V,, =2.0V
*Guaranteed but not 100% tested.
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Specifications GAL20RA10/883
T-46-7 9-07 -

AC SWITCHING CHARACTERISTICS

Over Recommanded Operating Conditions
-20 -25
PARAMETER cTOE:;-' DESCRIPTION MIN. |[MAX. | MIN. |MAX. UNITS
tpd 1 Input or /O to Combinatorial Output —_— 20 — 25 ns
tco 1 Clock to Output Delay — |20 | — |25 ns
tsu - Setup Time, Input or Feedback before Clock 10 | — |18 | — ns
th —_ Hold Time, Input or Feedback after Clock 3 — 5 —_ ns
1 Maximum Clock Frequency with B3| — |260 | — MHz
External Feedback, 1/(tsu + tco)
fmax?
1 Maximum Clock Frequency with 417 | — |333 | — MHz
No Feedback

twh _ Clock Pulse Duration, High 12 —_ 15 —_— ns
twi — Clock Pulse Duration, Low 12 | — |15 | — ns
ton/ tdis 23 Input or I/O to Output Enabled / Disabled - 20 —_ 25 ns
ten/tdis | 23 | OE to Output Enabled/Disabled — |15 | — j15 | ns
tar/tap 1 Input or /O to Asynchronous Reset / Preset — |2 | — ]25 ns
‘tarw/ tapw | — Asynchronous Reset / Preset Pulse Duration 20 | — |25 | — ns
tarr/tapr | — Asynchronous Reset / Preset Recovery Time 12 | — 20 | — ns
twp —_ Preload Pulse Duration 20 —_ 25 - ns
tsp —_ Preload Setup Time 15 — 20 —_ ns
thp — | Preload Hold Time 5 | — |20 |— | ns

1) Refer to Switching Test Conditions section.
2) Refer to fmax Descriptions section.

SWITCHING TEST CONDITIONS

Input Pulse Levels GND to 3.0V 5V
Input Rise and Fall Times 3ns 10% - 90%
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V R
Qutput Load See Figure
3-state levels are measured 0.5V from steady-state active FROM OUTPUT (0/Q) _
level. UNDER TEST TEST POINT
Output Load Conditions (see figure) J__ c
L
Test Condition R Rz C. R2
1 4700Q 3900 S50pF ’
2 | Active High o 3900 SOpF
Active Low 4700 390Q SOpF . p—
3 | Active High = 390Q SpF ¢ -
Active Low 2700 3900 SpF L INCLUDES G AND PROBE TOTAL CAPACITANCE
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SWITCHING WAVEFORMS

input or
1/0 Feedback .

Combinatorial
OQutput

tpdﬂ

Combinatorial Output

Input or
110 Feedback

tapw
Asserting Preset
hp

Registered
Output

“—tlp
Clock

Asynchronous Preset

Input or

1/0 Feedback HE %
tais ten
Device Qutput

Input or 1/0 Feedback to Enable / Disable

twh tw
Clock

Clock Width

7-46-19-07 ¥
Input or

I/O Feedback >|S %
tau th

Clock %
tco
Registered

Output
Registered Output

Input or

tlrw
110 Feedback
Asserting Reset t
ar
Registered
Output 1 L
tl!
Clock

Asynchronous Reset

tdis ton

Device Output

OE to Enable / Disable

twp

PL

tcp tl\p
All I/0 Pins

Parallel Preload

3-36




LATTICE SEMICONDUCTOR 4?E D M 5386949 0002130 4 EELAT

sEs ]
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EmeEne ) T__ﬂ‘6.-“9—07 —
fmax DESCRIPTIONS
CLK c‘l:K
A4 > 4
LO0lC 1 reaisTeR kgﬁ'fv REGISTER
P koM fmax With No Feedback
fmax with External Feedback 1/(tsu+tco) Note: fmax with no feedback may be less
Note: fmax with extemal feedback is cal- than 1/(twh + twl). This is to allow for a

culated from measured tsu and tco. clock duty cycle of other than 50%.
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a ICE Specifications GAL20RA10/883
1 T-46-19-07
GAL20RA10/883 ORDERING INFORMATION (MIL-STD-883 and SMD)
Ordering #
[T, ¥ T fcc
(,l;’) (:g) (::) (o) Package MIL-STD-883 SMD #
20 10 20 120 24-Pin CERDIP GAL20RA10-20LD/883 Contact Factory
28-Pin LCC GAL20RA10-20LR/883 Contact Factory
25 15 25 120 | 24-Pin CERDIP GAL20RA10-25LD/883 Contact Factory
28-Pin LCC GAL20RA10-25LR/883 Contact Factory
PART NUMBER DESCRIPTION
Y0000 - XX X X X
GAL20RA10 Device Nm——‘
Speed (ns) _ MIL Process /883 = 863 Process

L = Low Power Power Package D =CERDIP
i R=LCC
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