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+ HIGH PERFORMANCE E*CMOS® TECHNOLOGY
— 10 ns Maximum Propagation Delay

— Fmax =105 MHz

— 7 ns Maximum from Clock Input to Data Output
— TTL Compatible 16 mA OQutputs

— UltraMOS® Advanced CMOS Tachnology

» ACTIVE PULL-UPS ON ALL PINS

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

» E2CELL TECHNOLOGY
- Reconflgurable Loglc
— Reprogrammable Colls
— 100% Tested/Guaranteed 100% Ylelds
— High Speed Electrical Erasure (<100ms)
- = 20 Year Data Retentlon

« TEN OUTPUT LOGIC MACROCELLS
— Maximum Flexibliity far Complex Logic Dasigns

+ PRELOAD AND POWER-ON RESET OF REGISTERS
— 100% Functlonal Testability

+ APPLICATIONS INCLUDE:
- DMA Control
— State Machine Control
— High Speed Graphics Processing
— Standard Loglc Speed Upgrade

+ ELECTRONIC SIGNATURE FOR IDENTIFICATION
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The GAL22V10B, at 10ns maximum propagation delay time, com-
binas a high performance CMOS process with Electrically Eras-
able (E?) floating gate technology to provide the highest perform-
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
spoed (<100ms) erase times, providing the ability to reprogram
or raconfigure the device quickly and efficiently.

The generic architecture provides maximum design flexibility by
allowing the Output Logic Macrocall (OLMC) to he configured by
the user. The GAL22V10 is fully functionfuse map/parametric
compatible with standard bipolar and CMOS 22V10 devices.

Unique test circuitry and reprogrammable cells allow complete
AC, DG, and functional testing during manufacture. As a result,
LATTICE is able to guarantee 100% field programmability and
functionality of all GAL® products, LATTICE also guarantees 100
erase/rewrite cycles and data retention in excess of 20 years.
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~ Specifications GAL22V10B
T4 g/ 7-¢7 Commercial

RECONMERPEGEFRATING CONDEIME

Supply voltage Vg e . reeeresterenrans -0.5t0 +7V :ommer;flal Devices: s
i o,
Input voltage applied.........c.w.. eeernrnne 2510 Vg 1.0V SL“;;y""ml‘t’;“gge{\j‘“)’e (T ontesesmmmneasmsensenne 0t0+75°C
Oft-state output voltage applied...... w25tV +1.0V . cs
SH0rage TeMPEralUre v o 6510150°C with Respect to Ground ........ccveevevenene +4.75 to +5.25V
Amblent Temperature with : . -
Power Applied .......... beasrssneeesaesrsarer R, -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)
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Over Recommanded Operating Condltions (Unless Otherwise Speciiied)

SYMBOL | PARAMETER CONDITION MIN. | TYR?| MAX. |UNITS
ViL Input Low Voltage Vss-05| — 0.8 '
ViH | InputHigh Voliage 20 | — | Veest | Vv
L Input or VO Low Leakage Current 0V < Vin € Vi (MAX.) — — | <100 | pA
I+ Input or /O High Leakage Current -3.8V<ViNg Vee . — — 10 pA
VoL | Output Low Voltage loL = MAX. Vin = Vi or Vi — - 05 v

VOH | Output High Voltage lon =MAX. Vin = Vi, or Vi 24 — - v
loL Low Lave! Output Current — —_ 16 mA
IoH High Level Output Current — — | 82 | mA
los? | Output Shert Circuit Current Vec =5V Vour=05V T,=25°C =30 | — | <130 | mA
IcC Operating Power Supply Current VIiL=05V ViH=3.0V —_ 20 130 mA

ftoggle = 25Mhz  Outputs Open

1) The leakage current is due 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 not 100% tested.

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

CARAGITANGEI MR 255 ORIEXI O ML)

SYMBOL PARAMETER MAXIMUM* UNITS TEST CONDITIONS
C, Input Capagitance 8 pF Vee = 5.0V, V, = 2.0V
Cu /O Capacitance 8 pF Vee = 6.0V, V,, = 2.0V

*Guaranteed but not 100% tested.
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ATTICE SENICONDUCTOR

Over Racommended Operating Conditions

A 746-19-07 0

-10 -15
PARANETER CTgr?g-' DEscmP.mN 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 Feedback after GlockT 0 — 0 — ns
1 Maximum Clock Frequency with 714 | — |[555 { — | MHz
External Feedback, 1/(tsu + tco)
fmax? 1 Maximum Clock Fraquency with 105 | — | 80 | — |MHz
Internal Feedback, 1/{tsu + tcf)
1 Maximum Clock Frequency with 105 | — 1833 | — | MHz
No Feaedback
twhe — Clock Pulse Duration, High 4 —_ 6 —_ ns
twi —_ Clock Pulse Duration, Low 4 — 6 — ns
ten 2 Input or VO to Quiput Enabled 3 10 3 15 ns
tdis 3 Input or 1O to Output Disabled 3 9 3 115 ns
tar 1 Input or VO to Asynchronous Resst of Register 3 13 3 20 ns
taw — Asynchronous Reset Pulse Duration 8 — 15 — ns
tarr —_— Asynchronous Reset to ClockT 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. Reter to fmax Description section.
3) Refer to fmax Descriptlon section.
4) Clock pulses of widths less than tha spacification may be detected as valid clock signals.
12/91
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Specifications GAL22V10
—4-/9-97 Commercial

T RECOMMENDED!ORERATINGICONDREES
Supply voltage Vg wevereersens S coeamarener -05t0+7v  Commercial Devices:

Input voltage applied.........eeeeeenien. w2510V +1.0V Ambient Temperature (T,) ..ccovvvernerenss wvereenn. 0 10 +75°C
Off-state output voltage applied ..........-2.5t0 Vo +1.0V  Supply voltage (V) . .
Storage TeMPerature e rersrarsmersenie -85 to 150°C with Respect to Ground ............. weeren+4.75 t0 +5.25V
Ambient Temperature with ’

Power Applied .......coerviennen crvenaes e85 10 125°C

1. Stresses above those listed under the “Absclute 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 spscification is not implied
(while programming, follow the programming spacifications).

—

wise Specifled)

SYMBOL| PARAMETER CONDITION MIN. | TYP?| MAX. | UNITS
ViL Input Low Voltage Vss—05| — 0.8 v
ViH Input High Voltage 2.0 — | Veeel | V
hiL Input or /O Low Leakage Current 0V < Vin < Vi (MAX.) — — | -150 | pA
IH Input or KO High Leakage Current 3.5V <V < Vee —_ —_ 10 HA
VoL | output Low Votage lou = MAX. Vin = Vi or Vi — | =] s | v

VoH Qutput High Voltage fon = MAX. Vin = ViLor Vi 24 — —_ v
loL Low Level Output Current —_ —_ 6 mA
loH High Leve! Output Current —_ — 32 | mA
los? | Output Short Circuit Current Vee=5V Vour=0.5V T,=25°C 50 | — | -135 | mA
IcC Operating Power Supply Current ViL=0.5V ViH=3.0V - 90 130 mA

ftoggle = 15Mhz  Outputs Open

1) The leakage current is due to the internal pull-up on all pins, See Input Buffer section for more information, .
2) One output at atime for a maximum duration of one second. Vout = 0.5V was selected to avoid test prablems caused by tester
ground degradation, Guaranteed but not 100% tested.

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

SYMBOL PARAMETER MAXIMUM* UNITS TEST CONDITIONS
1 Input Capacitance 8 pF Ve = 5.0V, V=20V
Co /O Capacitance 10 pF Vee=5.0V, V=20V

*Guaranteed but not 100% tested.

1291
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LATTICE SEMICONDUCTOR

Over Recommended Qperating Conditions

YBE D 538L949 0003bb) & EILAT

Specifications GAL22V10
Commercial

7-46-/7-0 7% 13

"

PARAMETER| JEST | DESCRIPTION i 2 unirs
COND.! MIN. | MAX. | MIN. | MAX.
tpd 1 Input or VO to Combinatorial Output 15 3 25 ns
teo 1 Clock to Output Delay 2 15 ns
ter —_— Clock to Feedback Delay — 5 — |13 ns
tsu — Setup Time, Input or Feedback before ClockT 12 — 15 —_ ns
th — Hold Time, Input or Feedback after ClockT o - 0 - 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 8 — |13 | — ns
" ten 2 Input or 1O to Output Enabled 3 J]15 | 3 |25 ns
tdis 3 Input or /O to Qutput Disabled 3 15 3 25 ns
tar 1 Input or /O to Asynchronous Reset of Register 3 20 3 25 ns
~ tarw —_ Asynchronous Reset Pulse Duration 15 | — {25 | — ns
tar —_ Asynchronous Reset to ClockT Recovery Time 15 — 25 —_ ns
tspr — Synchronous Preset to ClockT Recovery Time 12 | — [ 18 | — ns
1) Refor to Switching Test Conditions section.
2) Calculated from fmax with internal feedback. Refer to fmax Description section.
3) Refer to fmax Description section.
4) Clock pulses of widths less than the spacification may be detected as valid clock signals.
12/91
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LATTICE SEMICONDUCTOR
[ L] ., K_| .po .
Laﬁg@@ Specifications GAL22V10B
Nus .
O GAL22Y10
ANmeEn
0{ M i ?.—- - e |
. o T-46~/9-0]
Commercial Grade Specifications
Tpd (ns) | Tsu(ns) | Teo(ns) | lcc (mA) Ordering # Package
10 7 7 130 GAL22V10B-10LP 24-Pin Plastic DIP
130 GAL22V10B-10LJ 28-Lead PLCC
18 10 8 130 GAL22V10B-15LP 24-Pin Plastic DIP
) 130 GAL22V{0B-15LJ 28-Lead PLCC
18 12 8 130 GAL22V10-15LP 24-Pin Plastic DIP
130 GAL22V10-15LJ 28-Lead PLCC
25 15 i5 130 GAL22V10-25LP 24-Pin Plastic DIP
130 GAL22V10-25LJ 28-L.ead PLCC
Industrial Grade Specitications
Tpd (ns) | Tsu(ns) | Tco (ns) | lcc (mA) Ordeting # Package
15 10 8 150 GAL22V10B-15LPI 24-Pin Plastic DIP
150 GAL22vV10B-15LJ1 28-Lead PLCC
20 14 10 150 GAL22V10-20LPI 24-Pin Plastic DIP
150 GAL22V10-20LJI 28-Lead PLCC
25 15 16 150 GAL22V10-25L.PI 24-Pin Plastic DIP
180 GAL22V10-25LJ1 28-Lead PLCC
iDESGRIRTIOKGN — e
XXXXXXXX -XX X X X

GAL22V10 Device Name
GAL22Vvi0B

Speed (ns)

Grade Blank = Commercial

I = Industrial

L = Low Power Power

Package

P = Plastic DIP
J=PLCC
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Package Diagrams ~ 020

44-Pin PLCC

Dimensions in inches MIN./MAX. 020

0.048 , 450 Minimum
0.042 .050 -—l ‘-

o —— Typica!
§ _r

o° fr

R S———
!_ 0.650 ! 6%'8
0.656 0.100 g
0.685 a 6‘];5
! 0.695 ' .
Base Plane
Seating Plane

-Pin PL
Dimensions in inches MIN./MAX. 020
Minimum

.050
Typical

l 0.950 |

0.958 L
. %g% — 0.16
Base Plane

oo =2 ’
5
Seating Plane
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LATTICE SEMICONDUCTOR 4LE D ®W 538L949 0001907 3 EA LAT
) Package Diagrams

LY
; T-90-20
84-Pin PLCC
Dimensions in inches MIN./MAX, 020
0.048 , 450 " Minimum
0.042 050 -.”..
1 7 Typical
4 (]
T
1.185 1.150
1.195 1.156
xSt

1.156 A
1.185
1.195

1150 |'

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

" Dimensions in inches MIN./MAX,

< o
1.218 1.098 E 7
1238 1.106 £
: 4o
E T0.0QS
: l__0.010
= 0.013
0.125
iz
Detail A
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