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NMEENN \

EEERNN High Performance ECMOS PLD
[FEATURE -SSRt I ©UNCTIONABBHOCKEDIAGHANS - 3
» HIGH PERFORMANCE E*CMOS® TECHNOLOGY

— 10 ns Maximum Propagation Delay

— Fmax =105 MHz '

— 7 ns Maximum from Clack Input to Data Output Lo

~— TTL Compatible 16 mA Outputs

— UitraMOS?® Advanced CMOS Technology O vora

« ACTIVE PULL-UPS ON ALL PINS

+ COMPATIBLE WITH STANDARD 22V10 DEVICES N O vora -
— Fully Function/Fuse-Map/Parametric Compatible 1
with Bipolar and UVCMOS 22V10 Devices
+ 50% REDUCTION IN POWER VERSUS BIPOLAR

» E2CELL TECHNOLOGY :
- Reconflgurable Logic , . . L]voa
— Reprogrammable Celis k.
— 100% Tested/Guaranteed 100% Ylelds
— High Speed Electrical Erasura (<100ms)

-=— 20 Year Data Retentlon

{(1voiQ

(] voia

« TEN OUTPUT LOGIC MACROCELLS ' 0 voa
— Maximum FlexIbliity for Complex Logic Designs B

+ PRELOAD AND POWER-ON RESET OF REGISTERS N A vora
- 100% Functlonal Testabllity A

« APPLICATIONS INCLUDE: voa
- DMA Control
— State Machine Control 2
— High Speed Graphlcs Processing N ] voa

— Standard Loglc Speed Upgrade
+ ELECTRONIC SIGNATURE FOR IDENTIFICATION

RIBTION N "»*‘..'T'if:f";‘" ~ ﬂ

The GAL22V10B, at 10ns maximum propagation delay time, com-
bines a high performance CMOS process with Electrically Eras-
able (E?) floating gate technology to provide the highest perform- DIP
ance available of any 22V10 device on the market. CMOS cir- - ~
cuitry allows the GAL22V10 to consume much less power when

compared to bipolar 22V10 devices. E?technology offers high 24fl veo

spoeed (<100ms) erase times, providing the ability to reprogram g ] vora

or raconfigure the devica quickly and sfficiently. - - g g §e § 1 vora

The generic architecture provides maximum design flexibility by 1 —= roa 1 vora

allowing the Output Logic Macrocall (OLMC) to be configured by 1 o0 1 vora

the user. The GAL22V10 is fully functionfuse map/parametric ! GAL22Vi0/B [™° GAL 1 vora

compatible with standard bipolar and CMOS 22V10 devices. "°. Ho 22V10/B [0

Unique test circuitry and reprogrammable calls allow complete 1 Top View x 1 voxa .
AG, DG, and functional testing during manufacture. As a result, 1 F re 1 vora N
LATTICE is able to guarantee 100% field programmability and o = 1 vora. \
functionality of all GAL® products, LATTICE also guarantees 100 $2 8§ h voro !
erase/rewrite cycles and data retention in excess of 20 years. “ ol

Copyright ©1291 Lattice Semiconductor Corp. GAL, E2CMOS and UltraMOS are rogk: of Lattice icond Corp. GenericArray Logcisa of Lattice Semicorduc-

torCorp.  The specifications kere'n are subjact to change without natice.
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~ Specifications GAL22V10B
T4 g/ 7-¢7 Commercial

RECONMERPEGEFRATING CONDEIME

Supply voltage Vg e — seesersesnarnerons -0.5t0 +7V 2ommer1<_:lal Devices:
1 O
Input voltage applied..........esveersees w2510 Voo +1.0V Sx;;nboggr;e{stu)re (T o Oto+75 C.
Oft-state output voltage applled w2510V +1.0V ] ce
SL0FAGE TEMPRIAIIE vovresorrrosiens, 651 150°C with Respect to Ground .......cceeevrneee +4.75 10 +5.25V
Ambilent Temperature with : . )
Power Applied .......... beasrssneeesaesrsarer R, -65t0 125°C

1. Stresses above those listed under the “Absclute Maximum
Ratings” may cause parmanent damage to the device, These
are stress only ratings and functional opsration of the davice
at these or at any other conditions abova those indicated in
the operational sections of this spacification is not implied
(while programming, follow the programming specitications)

Cliel G GRCEsR ey

po—

Over Recommanded Operating Condltions (Unless Otherwlse Speclﬂed)

SYMBOL | PARAMETER CONDITION MIN. | TYP?] MAX. | UNITS
ViL Input Low Voltage Vss~05| — 0.8 v
VH | InputHigh Voltage 20 | — | veest| v
b Input or VO Low Leakage Current OV < Vin < Vi (MAX.) — — | ~100 | pA

i1 input or VO High Leakage Current  |.3.5V<Vin<Veo . — — 10 pA
VoL | Output Low Voltage loL = MAX. Vin=ViorViu — - 0.5 v
VoH Qutput High Voltage lon =MAX. Vin=Vior Vi 24 — — v
loL Low Leve! Output Current — —_ 16 mA
IoH High Level Output Current — — | 82 | mA
los: Output Short Circuit Current Vec=5V Vour=05V T,=25C -30 — | =130 | mA
IcC Operating Power Supply Current VIL=0.5V ViH=3.0V —_ 20 130 mA
ftoggle = 25Mhz  Outputs Open

1) The leakage current is dua to the internal pull-up 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 avoid test problems caused by tester
ground degradation. Guaranteed but nat 100% tested.

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

CARAGIFANCHI (N2 SRCRIEXIL OV . i
SYMBOL PARAMETER MAXIMUM* UNITS TEST CONDITIONS
C, Input Capacitance 8 pF Vee = 5.0V, V= 2.0V
Cyo /O Capacitance 8 pF Veo=5.0V, V=20V

*Guaranteed but not 100% tested.
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Lattica

Commercial

JASLERISTIESTN

Over Racommended Opsrating Condit

—I'/';" é/é-/f-a% 0

lons
-10 -15
PARAMETER Cthl‘?g-' DESCRIP-TION MIN. |MAX. | MIN. |MAX, ONITS
tpd 1 Input or VO fo Combinatorial Output 10 | 3 15 ns
tco 1 Clock to Output Delay 7 2 8 ns
tei? —_ Clock to Feedback Delay — 125 | — |25 | ns
tsuy, —_ Setup Time, Input or Feedback before ClockT 7 — 10 —_ ns
tsy, - Setup Time, SP before Clock? 10 |— |10 | — ns
th — Hold Time, Input or Fesdback after Clock T 0 — 0 — ns
1 Maximum Clock Frequency with 14 | — [555 { — | MHz
External Feadback, 1/(isu + tco)
fmax 1 Maximum Clock Frequency with 105 | — 80 — | MHz
Internal Feedback, 1/(tsu + tcf)
1 Maximum Clock Frequency with 105 | — 1833 | — |[MHz
No Fesdback
twh* —_ Clock Pulse Duration, High 4 —_ 6 —_ ns
twi —_ Clock Pulse Duration, Low 4 — 6 — ns
ten 2 Input or O to Quiput Enabled 3 10 3 15 ns
tdis 3 Input or /O to Output Disabled 3 9 3 |15 ns
tar 1 Input or VO ta Asynchronous Reset of Register 3 13 3 20 ns
tarw — Asynchronous Reset Pulse Duration 8 — 15 — ns
tarr —_ Asynchronous Reset fo Clock? Recovery Time 8 — [ 10 | — ns
tspr - Synchronous Preset to ClockT Recovery Time 10 —_ 10 — ns
1) Refer to Switching Test Conditions section.
2) Calculated from fmax with internal feedback. Refer to fmax Description section.
3) Refer to fmax Dascription section.
4) Clock pulses of widths less than the specification may be detected as valid clock signals.
12/91
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Specifications GAL22V10
—T4-/9-97 Commercial

NES ) RECOMMENDEDIORERATINGICONDREE
Supply voltage Vg wevreerenns S coeamarener -05t0+7v  Commercial Devices:

Input voltage applied.......ewseeunenns w2510 Vg +1.0V Ambient Temperature (T,) ....coevvcrrerenss weseeren. 0 10 +75°C
Off-state output voltage applied...... w2510V, +1.0v  Supply voltage (V) .
Storage TeMPErature .....cucveesessussesneenn. -65 fo 150°C with Respect to Ground ... wrenn 47510 +5.25V
Ambient Temperature with ’

Power Applied ....ccooevrninnnerecennns w95 {0 125°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 specmcauon is not implied
(while programming, follow the programming specifications).

A e AN |

Over Recomended Operating Conditions (Unless Otherwlse Speclﬂed)

SYMBOL| PARAMETER CONDITION MIN. | TYP3| MAX. | UNITS
ViL Input Low Voltage Vss—05| — 0.8 v
’ ViH Input High Voltage 2.0 — | Veoet | V
fiLt Input or /O Low Leakage Current OV < Vin < Vi (MAX.) — — -150 | pA
IH Input or KO High Leakage Current 3.5V < Vi< Vee —_ —_ 10 HA
VoL Qutput Low Voltage oL = MAX. Vin = ViL or Vi — - 0.5 v
VoH Output High Voltage foH = MAX. Vin = ViLor Vi 24 —_ —_ v
loL Law Level Output Current —_ —_ 16 mA
loH High Level Output Current - — | B2 | mA
los: | Output Short Circuit Current Vee =5V Vour=0.5V T, = 25°C 50 | — | <135 | mA
ICC Operating Power Supply Current ViL=08V VIiH=3,0V - 90 130 mA
ftoggle = 15Mhz  Outputs Open

1) The leakage current is dus to the internal pull-up 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 1o avoid test prablems caused by tester
ground degradation, Guaranteed but not 100% tested.

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

CARAGITANGE (=255 ORI — X —
SYMBOL PARAMETER MAXiMUM* UNITS TEST CONDITIONS .
~
C Input Capacitance 8 pF Ve =5.0V,V, =20V \
'
Ceo VO Capacitance 10 pF Ve =5.0V, V= 2.0V

*Guaranteed but not 100% tested.

12191
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Laitice Specifications GAL22V10
: Commercial

7-4é6-/7-0 7513

Over Recommended Operating Conditions

<15 -25
paRavETER| (0T | DESCRIPTION MIN. [MAX. | win. [max. | UV TS
tpd 1 Input or VO to Combinatorial Output 3 15 3 25 ns
teo 1 Clock to Output Delay 2 8 2 15 ns
tor — | Clockto Feedback Delay ' — s | = |13 | ns
tsu — Setup Time, Input or Feedback before ClockT 12 —_ 15 —_ ns <
th — . | Hold Time, Input or Feedback after Clock T (] - 1] - ns :
1 Maximum Clock Frequency with 50 — 333 | — | MHz
External Feedback, 1/{tsu + tco)
fmax? 1 Maximum Clock Frequency with 588 | — [357 | — |MHz
Internal Feedback, 1/{tsu + tcf)
1 Maximum Clock Frequency with 625 | — 385 | — | MHz
No Feedback
twhe - Clock Pulse Duration, High 8 — |13 | - ns
twit — Clock Pulse Duration, Low ] — |13 | — ns
" ten 2 Input or KO to Output Enabled 3 J]i5 |3 |25 ns
tdis 3 Input or /O to Output Disabled 3 15 3 25 ns
tar 1 Input or VO to Asynchronous Reset of Register 3 20 3 25 ns
~ taw — Asynchronous Reset Pulse Duration 15 — 25 — ns
tar —_ Asynchronous Reset to ClockT Recovery Time 15 — 25 —_ ns
tspr —_ Synchronous Preset fo ClockT Recovery Time 12 — | 15 _ ns

1) Refer to Switching Test Conditions section.

2) Calculated from fmax with internal feedback, Refer to fmax Description section.

3) Reter to fmax Description section.

4) Clock pulses of widths less than the spacification may be detected as valid clock signals.
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Specifications GAL22V10B

GAL22Y10
- ) ~ T
3 L — -
. e d T 46792077
Commercial Grade Specifications -
Tpd (ns) | Tsu(ns) | Teo(ns) | lcc (mA) Ordering # Package
10 7 7 130  |GAL22V108-10LP 24-Pin Plastic DIP
130 | GAL22V10B-10LJ 28-Lead PLCC
15 10 8 130 | GAL22v10B-15LP 24-Pin Plastic DIP
; 130 | GAL22V10B-15L4 28-Lead PLCC
15 12 8 130  |GAL22V10-15LP 24-Pin Plastic DIP
130  |GAL22V10-15LS 28-Lead PLCC
25 15 15 180  |GAL22V{0-26LP 24-Pin Plastic DIP
130  |GAL22vio-25L) 28-Lead PLCC
Industrial Grade Specitications
Tpd (ns) | Tsu(ns) | Tco(ns) | lcc (mA) Ordering # Package
15 10 8 150 | GAL22V108-15LPI 24-Pin Plastic DIP
150 | GAL22V10B-15LJI 28-Lead PLCC
20 14 10 150 | GAL22V10-20LPI 24-Pin Plaslic DIP
150 | GAL22V10-20LJI 28-Lead PLCC
25 15 16 150 | GAL22v10-25LPI 24-Pin Plastic DIP
150 | GAL22v10-25LJ1 28-Lead PLCC
et i N o b el .
i = |

GAL22V10 Device Name
GAL22vi0B

Speed (ns)

L = Low Power Power

Grade Blank = Commercial

I = Industrial

J=PLCC

Package P = Plastic DIP

3-24
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Package Diagrams e 7/

44-Pin PLCC

Dimensions in inches MIN./MAX. 020

91048 x 450
0.042 050 Mf'—‘i"'l‘-’m
- - Typical
—t -
' 0.590
0.630

o° 7
590
630

1 -t
Y 0.090
r 0.656 0.120
0.685
! 0——.695 0 165
Base Plane

Seating Plane

-Pin PL
Dimensions in inches MIN./MAX. 020
0.048 , 45° Minimum
0.042 050 -I '-
1 ——— Typical
, Lt (]

| 0.950 | X
! 0.958 L -
0.985 -~
' 0.995 — 0.165
Base Plane
Seating Plane

106

I
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Package Diagrams
[
-q0-20 B
84-Pin PLCC 7-790-4
Dimensions in inches MIN./MAX. 020

%8742 X 45°— 050 Minimum
. 'w Ti;pical -.I r-
e

-

1.150 |
1.156 A
1.185

1.195

100 )
Base Plane ——'
Seating Plane
120-Pin PQFP

" Dimensions in inches MIN./MAX,

: "
1218 1.098 E 7
1238 1.106 S I
= 0.060
: F 0.095
: l._m
= 0.013 x
- \
3 0.125
|"o‘.w.f.
Detail A

107
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