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Lattice GAL 20RA10

Semiconductor
s T High Performance E2CMOS®
: Cor, pora HOH ) Genetic Array Logic™
ENE T—4A(5-27
m O ’

« HIGH PERFORMANCE E2CMOS TECHNOLOGY
— 15 ns Maximum Propagation Delay
— Fmax =50 MHz
— 15 ns Maximum from Clock Input to Data Output
— TTL Compatlble 8 mA Outputs
— UltraM0OS? (Il Advanced CMOS Technology
— Internal Pull-Up Reslstar on all Pins

voa
« 50% REDUCTION IN POWER
— 100 mA MAX 1,
+ E2 CELL TECHNOLOGY voqa
— Heconfigurable Logic
-- Reprogrammable Cells

— 100% Tested/Guarantead 100% Yiolds
— High Speed Elecirlcal Erasure {<50ms)
- 20 Year Data Retention

« TEN OUTPUT LOGIC MACROCELLS

— Max(mum Flexibility for Complex Logic Deslgns
Roglstered or Combinational with Polarity

— Individually Programmable Macrocalf Functlons:
Product Term Clock
Asynchronous Reset
Asynchronous Proset
Output Enable

— Common Output Enable & Preload Functions

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

« ELECTRONIC SIGNATURE FOR IDENTIFICATION

DESCRIPTION )

The GAL?20RA10, at 15 ns maximum propagation delay time,
combines a high performance CMOS process with Electrically
Erasable (E2) floating gate technology to provide the highest per-
formance available of any 20RA10 devica on the market. CMOS
circuiry allows tha GAL20RA10 to consume just 100 mA maxi- _
mum |, which represents a 50% savings In powar when com- .

pared fa its bipolar counterparts. The E? technology offers high
speed (50ms) erase times providing the ability to repregram or
recanfigure the devices quickly and efficiently.

mL 241 Veo
The generic architecture provides maximum design flexibility by _.g¢88 § § ( ] voia
allowing the Output Logic Macrocell (OLMC) to be configured by e Sy 0 [ voro
the user, The GAL20RA10 is fully functionffuse map/paramet- ] i vo/a !
ric compatible with bipolar and CMOS 20RA10 devices. : ) vora tg ] voia
- . I 1 vora
Unique test circuitry and reprogrammable cells allow complete "' GAL20RA ) voa 'Y GAL
AC, DG, and functional testing during manufacture, Therefore, Ne ATo Vﬁw'l ™ ! 20RA10 ] vora
LATTICE guarantees 100% tield programmabiiity and function- ! P p vo/a g ] vora
ality of all GAL products, LATTICE also guarantees 100 erase/ p voia T ] voia
tewrite cycles and that data retention exceeds 20 years. § voa i ] voia
=T 2488 10 1 vora
3 g2 1 ] vora
LATTICE SEMICONDUCTOR 25E D aro Q12 12]1 1ok
Copyight ©1660 Lattics Semiconduclof Gorp. GAL, EXCMOS and UlaMOS are registered ’ %8 of Latiice Semiconductor Com, Generic Array Logle s atrad ark of Lattice Sericond
1ot Gorp. PAL i & reglstored rademark of Advancad Micro Devices, Inc. The specilications and infomation hereln are subject to charige wiiout natica.
LATTICE SEMICONDUCTOR CORP., 5555 N.E. Moore Ct,, Hillsboro, Oregon 97124, USA. April 1990

Tal. (503) 681-0118; 1-800-FASTGAL,; FAX (503) 681-3037 71
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Cetmiconductor | Specifications GAL20RA10

ABSOLUTE MAXIMUM RATINGS™

Supply voltage Vg s ~5t0 +7V
Input voltage applied........coccrinrareens wa=2.510 Vg, +1.0V
Off-state output voltage applied ..........—2.5 t0 V5 +1.0V
Storage Temperalure ... oecwrviiesresssene -85 to 125°C
1. Stresses above those listed under the *Absolute Maximum

Ratings™ may cause permanent damage o the device. These
are stress only ratings and functional operation of the device
atthese or at any other conditions above those indicated in the
oparational sections of this specification is not impliad (while
pragramming, follow the programming specifications).

SWITCHING TEST CONDITIONS

Input Pulse Levels GND to 3.0V'

Input Rise and Fall Times 3ns 10% -~ 90%
[nput Timing Reference Levals 1.5V sv
+
Output Timing Reference Levels 1.5V
Output Load See Figure
Tri-state levels are measured 0.6V from steady-state active A
level,
COMMERCIAL | INDUSTRIAL MILITARY FROM O o
ONDERTEST ! O TEST POINT
R R | AR R | R|RA J_
470 -390 470 390 470 390 A c,
B 2
AC Test Conditions:
Cond. 1) R, per table; C_= 50pF; R, per above table
Cond. 2) Active High R, = «; Active Low R, per table;
C_ = 80pF; R, per abova table =
Cond. 3) Active High R, = «; Active Low R, per table; C. INCLUDES JIG AND PROBE TOTAL CAPACITANGE
C,_ = 5pF; R, per above table

CAPACITANCE (T, =25°C, f = 1.0 MHz)

T SYMBOL PARAMETER MAXIMUM® UNITS TEST CONDITIONS
c Input Capacitance 8 pF Vee=5.0V, V= 2.0V
Cuona ¥OMQ Capacitance 10 pF Ve = 5.0V, Vg0 % 2.0V

*Guaranteed but not 100% tested.

72



P T T T

LATTICE SEMICONDUCTOR

Lattice
ductor

Semicoic
: Corporation™

25k D

BN 538L94Y9 0000705 & W

T-46-13-27

Specifications GAL20RA10

GAL20RA10 LOGIC DIAGRAM
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ELECTRICAL CHARACTERISTICS GAL20RA10-15L Commercial
Over Recommended Operating Conditions (Unless Otherwlse Specifled)

SYMBOL PARAMETER CONDITION MIN. |TYP. | MAX. | UNITS
VoL Qutput Low'Vohage lot = Max, ' » - | — |05 |V
VoH Output High Voltage loH = Max. ' 24 | — | — [ v
lIL, lvoraL! | Leakage Current Low ViL = OV — | — |-100 | pA
ItH, IVO/QH | Leakage Current High Vin23.5V = | = |10 |pA
los? Output Short Circuit Current Vec=5V Vour=05V T=25°C |[-50 | — |-135 | mA
lcc Operating Power Supply Current V=058V V=30V fogge=15MHz| — | 75 | 100 | mA

1) The leakage current Is due to the internal pull-up resistor on all pins. See Input Buffer section for more information.

2) One output 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 GAL20RA10-15L Commercial

SYMBOL PARAMETER MIN, MAX. |UNITS
TA Ambient Temperature 7 0 75 °G
Vce Supply Voltage 475 | 525 | v
Vi Input Low Voltage 7 ' ' Vss-05] 08 | V
VIH input High Voltage 20 |Vectt | V
loL " Low Level Output Current 7 — | s mA
IoH High Level Output Gurrent - -3.2 mA
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" SWITCHING CHARACTERISTICS GAL20RA10-15L Commércial

Over Recommended Operating Conditlons

PARAMETER| # | FROM 10 DESCRIPTION conp| MIN. | MaAX. |uNiTs
“%ea | 1| L0 | O | inputorFesdbacktoCombinationalOutput | 1 |- | 15 | ns 2 |
tco 2| LW Q Input Glock to Registered Output Tt | - 15 ns )
torvdis |3 | WO '0,Q | Inputto Output Enable/Disable 23 | — | 15 | ns
torudis | 4 l 0,Q | Pin13toOutput Enable/Dusable 23 — | 12 | ns
tavap | 5 Lo Q Asynchronous Reglster ResetPreset 1 - 16 ns

1) Refer to Switching Test Conditions section.

AC RECOMMENDED OPERATING CONDITIONS

PARAMETER| # DESCRIPTION ggﬁ; MIN. | MAX. | UNITS
¢ 8 | Clock Frequency without Feadback! = 1/ttt — 0 | 500 | MHz
K 17T clook Frequency with Feadback! = 11,#,) ' — | o | 450 | MHz
tsu |8 | SetupTime, Inputor Feedback, before CIk T — | 7| =1 ns
th |9 | Hokd Time, Inputor Feedback, after Gk - o | — | ns
10 Clock Pulse Duration, High® - 10 —_ ns
W 7T Giook Pulse Duration, Low? T = | 10| — | ns
trpw 12 Asynchronous'Resethreset Pulse Duration 7 - 15 - ns
trec 13 Asynchronous Reset/Preset to Clk T Recovery Time — 16 —_ ns

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

SWITCHING WAVEFORMS ' ,
REGISTERED CEEOBASK XX><V~.D|NNT ><><><vn.nmwr >O<XXVALD[NPUT m
Qo

g e - H JC X
res K ' YT

7 ~—13
ANY MPUT PROGRAMMED - - —
FOR ASYNCHRONOUS )\ﬁ
PRESET/RESET CONTROL - - L‘_
12~
ANYINPUT ~
PROGAAMMED VALID VALID
FOR O CONTROL DISABLE ENABLE
1 —+] 3+ 3-»]

g SKKRIRK
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ELECTRICAL CHARACTERISTICS | GAL20RA10-20L Commercial
Over Recommended Operating Conditlons (Unless Otrherwlse Speclifiad) -

SYMBOL PARAMETER CONDITION MIN. |TYP. | MAX.|UNITS
VoL Output Low Vohtaga ot = Max, ' — [=TJes v
VoH Output High Voltage loH = Max. 24 {— | — | v
IIL, lvoL! | Leakage Current Low Vi = OV , — | — }{-100 | pA
IH, IVOXQH! |  Leakage Current High V3.5V — | — |10 |pA
los? Output Short Circuit Current Voo w6V Vour=05V T=25°C | -50 | — [-135 [ mA
lcc Operating Power Supply Current Vit =05V Vi=3.0V fogge=15MHz| — | 78 | 100 | mA

1) The leakage current is dua to the intemnat pull-up resistor on all pins. See Input Buffer section for more information.

2) One output at a time 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

GAL20RA10-20L commercial

SYMBOL PARAMETER MIN. MAX. |UNITS
TA Ambient Temperature 0 75 °C
Vce Supply Voltage 475 | 825 | V
ViL Input Low Voltage Vss-05 0.8 v
ViH Input High Voltage T 20 |Veest | Vv
loL Low Leval Output Gurrent — 8 | mA
loH 7 High Level Ouiput Current 7 7 - | ~3.2 rmrA
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GAL20RA10-20L Commercial |

SWITCHING CHARACTERISTICS
Ovar Recommended Operating Conditions

PARAMETER| # FROM TO DESCRIPTION cTOE:DT 1/ MIN. | MAX. | UNITS
tod 1 Lo o Input or Feedback to Combinational Output 1 —_ 20 ns
to 2| LWO | Q Input Clock to Reglstered Output 1 — | 20 | ns

tondis | 3 1,10 0,Q Input to Output Enable/Disable 23 — 20 8
fordis | 4 ] 0,Q Pin 13 to Output Enable/Disable 23 —_ 15 ns
tar/ép 5 |, 10 Q Asynchranous Register Reset/Preset 1 - 20 | ns

1) Refer to Switching Test Conditlons section.
AC RECOMMENDED OPERATING ONITIONS

GAL20RA10-20L Commercial

PARAMETER| # DESCRIPTION JEST | M. | max. | uniTs
f 6 Clock Frequency without Feedback' = Uttty 7 ' — 0 4.7 MHz
ok 7 | Clock Frequency with Feadback! = 1/(t,_+t.) - 0 333 | MHz
tsu 7 8 Setup Time, Input or Feedback, before ck 1t ) ) — 16 — ns
th 9 | Hold Time, Input or Feedback, after Clk T — 0 — ns
10 Clock Pulse Duration, High® - 12 — ns
tw ﬁ Clock Pulse Duration, Low? - 12 - | ns
trow |12 A:synchronous ResetPraset Pulse Duration — 20 - ns
frec |13 | Asynchronous Reset/Presetto Clk T Recovery Time — 12 - ns

1) fclk is for refarence only and is not 100% tested, Various paths and architacture configurations will result in differing fclk spedﬁwﬁon's‘
2) Clock pulses of widths lass than the spadification may be detected as valid clock signals.

INPUTS, VO, . -
e SCK K wmmr S SCmminnt KKK
1 —n

ANY HPUT  —————] -9 10— .
PROGIANED TR X X X
D—

J— 8 et 55—
AEGISTERED L/
OUTPUTS X )< _>(
7 ——| t—— 13—
ANY WNPUT PROGAAMMED - - Vet
FOR ASYNCHRONOUS .4

PRESET/RESET CONTROL . 5

ANY IN

PROSARINIED VALID VALID
FOR OF CONTROL DISABLE ENABLE

e 1§ ——] ' 3 3-»
e \1
) ) 4 »} 4->——

COMBINATIONAL
et TXXXKKKK
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ELECTRICAL CHARACTERISTICS GAL20RA10-20L industrial
Over Recommended Operating Conditions (Unless Otharwise Spascified) 7

SYMBOL PARAMETER CONDITION MIN. | TYP, | MAX. | UNITS
VoL Output Low Voltage ot = Max. = |—=lo5 | Vv
VOH Output High Votage loH = Max, ' 24 |— | = |v
L, voaL! | Leakage Gurrent Low _ {wwaov = [ = [-100 ] pa
IIH, IVO/QH! |  Leakage Current High ViHz 3.5V — | — 110 | paA
los? Output Short Circuit Current Voo=5V Vour=05V T=26°C |50 | — |-135 | mA
lcc Operating Power Supply Current V=05V VH=3.0V foge=15MHz| — | 75 | 120 | mA

1) The leakage current Is due o the Internal puil-up resistor on all pins. See Input Buffer section for more information.

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

DC RECOMMENDED OPERATING CONDITIONS AL20HA10-20L Industrial

SYMBOL PARAMETER ' MIN. MAX. |UNITS
TA 7 Ambieﬁt Tempefature ) ' 40 85 °C
Vee Supply Voltage 45 55 v
ViL | Input Low Voltage ' vss-05 0.8 v
VH Input High Voltage 20 [Veot | Vv

“loL Low Level Output Gurrent ' — 8 mA
loH High Level Oﬁtput Current — -8.2 mA
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STICS

SWITCHING CHARACTERI
- . Over Recommended.Operating Conditions.

GAL20RA10-20L Industrial

PARAMETER| # FROM TO ) DESCRIPTION i c?:; 1] MIN. | MAX. | UNITS
tod 1 |0 o input or Feedback to Combinational Output 1 —_ 20 ns E _
to |2]| LWO Q Input Clock to Registered Output - 1 — | 20 | ns

ten/dls 3 110 0,Q input to Qutput Enable/Disable 23 - 20 ns
todis | 4] 1 0,Q | Pin13toOutputEnableDisable - 28 | — | 15 | ns
tar/ap 5 1, /0 Q Asynchronous Register Reset/Preset ot — 20 ns

1) Refer to Swltchlng Teost Conditlons section,

AC RECOMMENDED OPERATING CONDITIONS GAL20RA10-20L Industrial

PARAMETER| # DESCRIPTION TEST | min, | max. |units

COND.

f : 6 Clock Frequency without Feedback! = 1/(t,,+t,) ) | o 417 | MHz
K T ek Frequency with Feedback! = 1/t #t) — | o | 33| miz
tsu 8 Setup Tims, input or Feedback, before Clk 1 , — 10 — ns
th 9 Hold Time, Input or Feedback, after Clk 1 —_ 0 —_ ns

"~ [10| Glock Pulse Duration, High? T T2 [ = ns

tw 11 Clack Pulse Duration, Low? ' — 712 — ns
trow 12|  Asynchronous Reset/Praset Pulse Duration - 20 - ns
trec 13 Asynchronous Reset/Presetto Clk T Recovery Time 7 7 - 12 —_— ns

1) felkis for reference only and [s not 100% tested. Various paths and architecture configurations will resul\'in differing folk spedﬁmﬁon#.
2) Clock pulses of widths lass than the spacification may be detected as valid clock signals.

SWITCHING WAVEFORMS

BT 026 i, 6.0 G 00 Cliip 09 00
B9 [—10 11— )
ANY WPUY  ————] N
ot S » >‘? X XK XX
) T 6 |5
X

2] y ~ -] )
R —X X e
AR - S,
ANY INPUT
jat—— 1 ] 3 » -3 -

g KKK
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ELECTRICAL CHARACTERISTICS _
Over Recommended Operating Conditions (Unless Otherwise S,

GAL20RA10-20L Military

pecified)

SYMBOL PARAMETER CONDITION MIN. [TYP. [ MAX. |uNITS
VoL Qutput Low Voltage foL = Max. — | — fos | v
VOH Output High Voltage loH = Max, 24 [— | — | v

i, lvoaL! | Leakage Current Low ViL = QV — | — |~too | pA
I, JVO/QH' |  Leakage Current High V2 3.5V — | = |10 | pa
los? Output Short Circuit Current Veo5V Vour=05V T=25°C | -50 | — [-135 [ mA
lcc Operating Power Supply Current ViL=058V Vi=3.0V fogge=15MHz| — | 75 [ 120 | mA

1) The leakage current is due to the Intemal pull-up resistor on all pins. Seea Input Buffer section for more information,

2) One output at a time for a maximum duration of one second. Vour =
tester ground degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

GAL20RA10-20L wmititary

0.5V was selected to avolid test problems caused by

SYMBOL PARAMETER MIN. MAX. |UNITS
~Te Case Temperature -55 125 c
Vce  Supply Voltage 45 | 55 v
ViL Input Low Voltage Vss-05| 0.8 v
VIH ' Inpﬁt High Voltage 2.0 | Vees v
loL Low Level Output Gurrent — 8 | mA
loH High Level Qutput Current — -3.2 mA
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SWITCHING CHARACTERISTICS
Over Recommended Qperating Conditions

GAL20RA10-20L Military

PARAMETER| # FROM TO DESCRIPTION CTOE:;. 1| MIN. | MAX. | UNITS
tnd 1] LW o Input or Feedback to Combinational Output 1 — 20 ns n
{co 2 I, 110 Q Input Clock to Registered Qutput 1 - 20 ns
fewds | 8| WO | ©Q | InputtoOutputEnsble/Disable 28 | — | 20 | ns
tondis | 4 ] 0,Q Pin 13 to Output Enable/Disable 23 —_ 18 ns
tarap 5 L, o Q Asynchronous Register Reset/Preset 1 — 20 ns

1) Refer fo Swiching Test Conditlons section.

AC RECOMMENDED OPERATING CONDITIONS GAL20RA10-20L mititary

PARAMETER| # DESCRIPTION JEST | wnv. | max. |uniTs

i f 8 | Clook Frequency without Feadback' = 1/t,:41,) — [ o | #7 | whz
17T clock Frequency with Feedback' = 1/(t,41,) — | o | a3 | MHe

'[su. 8 Setup Time, Input or Feedback, before C|k T — 10 — ns

tn 9 | Hold Time, Input or Feedback, after Clk t - 0 - ns

10 |- Clock Pulse Duration, High? — 12 — | ns

W 7T Glock Pulse Duration, Lowe — | 12 | = | us

fow  [12 Asynchrohous ResatPreset Pulse Duration 7 T = 20 - ns

7 trec 13 Asynchronous Reset/Praset ta Clk 1 Recovery Time — 12 { — ns

1) felk is for reference only and is not 100% tested. Various paths and architecture canfigurations will result in differing fclk specifications.
2) Glock pulses of widths lass than the specification may be datected as valid clock signals.

SWITCHING WAVEFORMS

P, G — Sf-9+ 10,—;F11—>
PSS , X X X
L G Lt

REQISTERED
ST X X
-t 7 > le—13 —»]
ANY IPUT PROGRAMMED - -
FGR ASYNCHRONOUS X
PRESET/RESET CONTROL
{2
ANY INPUT .
PROGAAMMED VALD VALID
FOR OE CONTROL / DISABLE ENABLE
1 — 3 3o

" — o e

COMBINATIONAL
s SOTKKKKK
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OUTPUT LOGIC MACROCELL ARCHITECTURE

The GAL20RA10 has sight product terms for each of the ten avail-
able OLMCs. Four of the product terms are used for generating
the logic function. The remaining four product terms control asyn-
chronous reset, asynchronous preset, clock and output enable
individually for every OLMC, Each OLMGC ¢an also ba individu-
ally configured as registered or combinational,

All of the 20 Input and I/O pins have a uriique array input path

assigned to them. This allows input functions of upto 19inputs -

(assuming at least onte output function is used) using any com-
bination of 10 dedicated and 9 of the 10 programmable VO pins.
All macrocells ara controlled by the same configuration of data
and control pins allowing the design engineer to exchange pin
assignments for VO functions withaut restriction.

OUTPUT ENABLE

The autput enable function of each macrocsll Is controlled bya
dynamic "AND" function of a product term In each macrecal and
a common, active low /OE device pin. If product term control Is
selectad then all macrocells must be productterm controlled as
the /OE device pin must be tied to a logic "O" for product term con-
trol to be effective,

REGISTER/ COMBINATIONAL CONTROL

Register control in each macrocelt is dynamic through the use of
the individual Clock, Reset and Preset product terms. Macrocalls
with both the Reset and Preset product terms held logic "1"
simultaneously will have register-bypass enabled for asynchro-
nous operation. Selection of the registered operating mods is
accomplished by not allowing both the Reset & Preset product
terms to be logic "1 " simultaneously. Preset and Reset affect the
register on the rising edge of a logic "1" level of the appropriate
product term. Similarly, the data is clocked into the register on
the rising edge of the Clock product term. The GAL20RA10 has
a common register preload function controlled by the PL pin.

QUTPUT POLARITY

The output polarity can be individually programmed to be true or

inverting without any performance degradation, in efther combi-

national or registered mode. This allows the user to reduce the
overall number of product tarms required in a design and to Invert
the output signal.

NOTE: Qutput polarity selection doas NOT affect the behavior
of the OLMC's integral "D" flip-fiop. The AR and AP prod-
uct terms will force the flip-lop to Reset/Preset regard-
less of the polarity of the output.

X0

|

21

GAL20RA10 OUTPUT LOGIC MACROCELL (OLMC)

OE

lrL
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OUTPUT LOGIC MACROCELL CONFIGURATIONS .

1

L jog
REGISTERED WITH POLARITY

D

KoM}

e —— -

COMBINATIONAL WITH POLARITY

RESET/PRESET FUNCTIONALITY

The AR and AP product terms are sensed on the rising edge. In
addition, these pins control the selection of registared or combi-
national operating mode.

RESET | PRESET | FUNCTION

0 0 Registered function of data product term
t 0 Reset register to "0" (davice pin = "1")
0 t Preset register to *1* (device pin = "0')
0 t Register-bypass (combinational output)

ELECTRONIC SIGNATURE .

An alectronic signature (ES) is provided with every GAL®20RA10
davice. It contains 80 bits of reprogrammabla memory that can
contain user defined data, Some uses include user ID codes,
revision rnumbers, ot inventory control, The signature data is
always avallable to the user independent of the state of the
security cell.

A security cell is provided with every GAL*20RA10 device as a
deterrent to unauthorized copying of the array patterns, Once pro-
grammed, this cell prevents further read access ta the AND array.
This cell can be erased only during abulk erase cycle, sa the origi-
nal configuration can never be examined ance this ¢all is pro-
grammed. The Elactronic Signature is always available to the
user, regardless of the state of this control cell.

BULK ERASE MODE

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

ASYNCRHONOUS CLOCK )

A separate clock contral product term Is provided for each
GAL20RA10 macrocell, The data is clocked into the register on
the rising edge of the clock praduct term. The use of individual
clock control product terms allows up to ten seperate clocks or
clock pins for a highly asynchrounous system, or through the use
of a common AND function driving several clock product terms
groups of registers can be clocked together. '

LATCH-UP PROTECTION

GAL®*20RA10 devices are designed with an on-board charge
pump ta negatively bias the substrate. The negative bias is of suf-
ficlent magnitude to prevent input undershoots from causing the
circuitry to latch. Additionally, outputs are designed with n-channel
pullup instead of the traditional p-channel pullups to eliminate any
possibility of SCR induced latching.

INPUT BUFFERS

GAL®20RA10 devices are designed with TTL level compatible in-
put buffers, These buffers, with their characteristically high
impedancs, load driving legic much less than traditional bipolar
logic.

The butfers also possess active pull-ups within their input struc-
ture. As a result, unused inputs and 1/O's will float to a TTL "high”
{logical *1*), howevaer, Lattice recommends that all unused inputs
and tri-stated /O pins be connected to an adjacent active input,
Vo, or GND. Doing this will tend to improve noise immunity and
reduce |, for the device.

g 0
§ 20 /
£ e
2 40 -—_ /
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Q.
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REGISTER PRELOAD S

.

e SEXXXKXD

—14
Feop

==

SO0

wL
Over Recommended Oparating Conditlons
PARAMETER| # FROM TO DESCRIPTION MIN. | MAX. { UNITS
tovdis |4 | oE? O | Pin 130 Output Enable/Disable =1 * | ns
tsup 14 I/Q mLT Setup Time, Apply Praloadr Data befora /PLT 15 —_ ns
thp 15 ALT nodata [ Hold Time, after /PL T — 15 ns
two 16 MPLL MmLT Preload Pulsa Duration — 15 ns

* Refer to Switching Charactetistics Table.

The registers of the GAL20RA10 can be preloaded from the 1O
ping to facilitate board-level (TTL-level) control for Initialization and
testing of state machine designs. This capability can be used to
force the device into a particular state without lengthy sequenc-

ing operations. Non-valid (illegal) states for a given design can
also be entered to assure that the state machine recovers prop-
erly. This function is used by qualified device programmers to ap-
ply test vector sequences during functional testing.

POWER-UP RESET , |

0%
Vecovr A

pats t o1y
ok XZE,EIL
cLK wm ( VALID CLOCK SIGNAL

“—~tRESET
Rl INTERNAL REGISTER
R IR KKK K Eampereaster
OUTPUT OUTPUY -

Circuitry within the GAL20RA10 provides a resst signal to alf reg-
isters during power-up. All internal registers will have their Q
ottputs setlow after a specilied time (t ..c. 45ps MAX), This
feature can greatly simplify state machine deslgn by providing a
known state on power-up,

The timing diagram for power-up is shown above. Because of the

asynchronous nature of system power-up, some conditions must
be met to guarantee a valid power-up reset of the GAL20RA10.
First, the V,, rise must be monotonic. Second, the clock input
must become a proper TTL level within the specified time (t,q,
100ns MAX), The registers will reset within a maximum of .
time. As in normal system oparation, avoid clocking the device
until ali input and feedback path setup times have been met.
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PACKAGE

DIAGRAMS

-Pin Plastic DI
Dimenslons in Inches MIN. / MAX.
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) 2000248, 2007 328
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24-Pin Plastic DIP

Dimenslons In Inches MIN./ MAX.
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Lattice

Semiconductor Package Diagrams
Corporation™ T-90-20

ic DI
Dimenslons In Inches MiN./ MAX.
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/ / 2701260 800/ 323
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0152021

‘ 045 /.055
I

20-Pin PLCC Pack
Dimenslons In Inches MIN./ MAX.
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e 009/ 015
\
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1
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s%n?bgn% Package Diagrams
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28-Pin PLCC Package

Dimenslons in Inches MIN. / MAX.
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20-Pin (300 MIL) CERDIP

Dimensions in inches MIN./ MAX.
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SM Package viagrams
Corporation™

24-Pin (300 MIL) CERDIP

Dimenslons In inches MIN./MAX.




