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The GAL22V10/883 is a high performance E2CMOS programmable

logic device processed in full compliance to MIL-STD-883. This CERDIP

military grade device combines a high performance CMOS process LCC -

with Electrically Erasable (E?) floating gate technology to provide veLk [ 1 24{] Vee

the highest speed performance available of any military qualified x Lo g 1O [ vorQ

22V10 device. CMOS circuitry allows the GAL22V10 to consume __92¢zc9 29 " 1 vora

much less power when compared to bipolar 22V 10 devices. E2 - 2% 2

technology offers high speed (<100ms) erase times, providing the s o 10 GAL [woq
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DC, and functional testing during manufacture. As a result, Lat- T g227 838 N 1 vorQ

tice Semiconductor delivers 100% field programmability and func- -
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Absolute Maximum Ratings Recommended Operating Conditions

Supply voltage V. ....coooeveiiii -0.5t0 +7V Case Temperature (T_) .......cocoeeiiiiiiiinn. -55t0 125°C
Input voltage applied ...............cceeeeee 2510V, +1.0V Supply Voltage (V)
Off-state output voltage applied .......... 25tV +1.0V with Respect to Ground ..................... +4.50 to +5.50V
Storage Temperature ............cccceeveeeeneennnne -65 to 150°C
Case Temperature with

Power Applied ..., -55to 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. | TYP3 | MAX. |UNITS
ViL Input Low Voltage Vss-05| — 0.8
VIH Input High Voltage 2.0 — | Vees+t
I Input or I/O Low Leakage Current OV <Vn < Vi (MAX.) — — -100 HA
IH Input or I/O High Leakage Current 3.5V <ViNn<Vee e — 10 HA
VoL Output Low Voltage loL = MAX. Vin=ViorVH — — 0.5
VoH Output High Voltage lon = MAX. Vin=ViLor ViH 2.4 — —
loL Low Level Output Current — — 12 mA
loH High Level Output Current — — -2.0 mA
los? Output Short Circuit Current Vec =5V Vour=0.5V T,=25°C -50 — -135 mA
Icc Operating Power ViL=0.5V ViH=3.0V L -10/-15/-20/-25/-30 — 90 150 mA
Supply Current 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 a time for a maximum duration of one second. Vout = 0.5V was selected to avoid test problems caused by tester
ground degradation. Characterized but not 100% tested.

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




Lgnlrl::!ldgtoer Specifications GAL22V10C/883

Corporation

AC Switching Characteristics

Over Recommended Operating Conditions

TEST -10 15
PARAMETER ; DESCRIPTION UNITS
COND. MIN. [MAX.MIN. |[MAX|
tpd A Input or I/O to Combinatorial Output — 10 | — 15 ns
tco A Clock to Output Delay — 7 — 8 ns
ter — Clock to Feedback Delay — 7 — 8 ns
tsu — | Setup Time, Input or Feedback before ClockT 6 |— |12 | — | ns
th — | Hold Time, Input or Feedback after Clock T O |[— |0 | — ]| ns
A Maximum Clock Frequency with 769 | — [ 50 | — | MHz
External Feedback, 1/(tsu + tco)
fmaxe A Maximum Clock Frequency with 769 | — | 50 — | MHz
Internal Feedback, 1/(tsu + tcf)
A Maximum Clock Frequency with 166 | — (625 — | MHz
No Feedback
twh — Clock Pulse Duration, High 3 — 8 — ns
twi — Clock Pulse Duration, Low 3 — 8 — ns
ten B Input or I/O to Output Enabled — [ 10 | — 15 ns
tdis C Input or 1/O to Output Disabled — 12 | — 15 ns
tar A Input or I/O to Asynchronous Reset of Register — |12 | — | 20 ns
tarw — Asynchronous Reset Pulse Duration 10 | — 15 | — ns
tarr — Asynchronous Reset to Clock Recovery Time 6 — 15 | — ns
tspr — Synchronous Preset to Clock Recovery Time 10 [— [12 | — ns

1) Refer to Switching Test Conditions section.
2) Calculated from fmax with internal feedback. Refer to fmax Description section.
3) Refer to fmax Description section.

Capacitance (TA = 25°C, f = 1.0 MHz)

SYMBOL PARAMETER MAXIMUM* UNITS TEST CONDITIONS
C, Input Capacitance 10 pF Vo =5.0V,V, =2.0V
Cro /O Capacitance 10 pF Ve =5.0V,V, =20V

*Characterized but not 100% tested.




Lgnlrl::!ldgtoer Specifications GAL22V10C/883

Corporation

AC Switching Characteristics

Over Recommended Operating Conditions

TEST -20 -25 -30
PARAMETER | DESCRIPTION UNITS
COND. MIN. |MAX.[ MIN. [MAX.|MIN. |MAX|
tpd A Input or 1/O to Combinatorial Output — |20 — |25 | — | 30 ns
tco A Clock to Output Delay — |15 | — | 20 — | 20 ns
ter — Clock to Feedback Delay — (15 | — |20 [ — | 20 ns
tsu — | Setup Time, Input or Feedback before ClockT 17 | — |20 | — |25 | — | ns
th — | Hold Time, Input or Feedback after Clock T o |— |0 |—]O ]| —] ns
A Maximum Clock Frequency with 312 | — |25 | — | 22 — | MHz
External Feedback, 1/(tsu + tco)
fmaxe A Maximum Clock Frequency with 312 | — |26 | — | 22 — | MHz
Internal Feedback, 1/(tsu + tcf)
A Maximum Clock Frequency with 33 | — |33 | — |25 | — | MHz
No Feedback
twh — Clock Pulse Duration, High 15 | — 15 [ — | 20 — ns
twi — Clock Pulse Duration, Low 15 | — 15 — 20 — ns
ten B Input or I/O to Output Enabled — |20 | — |26 | — | 25 ns
tdis C Input or 1/O to Output Disabled — | 20 — |25 | — | 25 ns
tar A Input or I/0 to Asynchronous Reset of Register — |25 | — [3 | — | 30 ns
tarw — Asynchronous Reset Pulse Duration 20 |— |26 | — [ 80 — ns
tarr — Asynchronous Reset to Clock Recovery Time 20 | — [25 | — | 30 — ns
tspr — Synchronous Preset to Clock Recovery Time 17 | — 20 | — [ 256 | — ns

1) Refer to Switching Test Conditions section.
2) Calculated from fmax with internal feedback. Refer to fmax Description section.
3) Refer to fmax Description section.

Capacitance (T, = 25°C, f = 1/0 MHz)

SYMBOL PARAMETER MAXIMUM* UNITS TEST CONDITIONS
C, Input Capacitance 10 pF Ve =5.0V,V, =2.0V
Cro /O Capacitance 10 pF Ve =5.0V,V, =20V

*Characterized but not 100% tested.
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Switching Waveforms
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fmax Descriptions

CLK
z M >
LOGIC >
ARRAY REGISTER
tsu pld— tco—Pp

fmax with External Feedback 1/(tsu+tco)

Note: fmax with external feedback is cal-
culated from measured tsu and tco.

CI‘_K

§ v/

i | Locic REGISTER
——pp ARRAY —p
l{— tsu + th —>|

fmax with No Feedback

Note: fmax with no feedback may be less
than 1/(twh + twl). This is to allow for a
clock duty cycle of other than 50%.

Switching Test Conditions

REGISTER

fmax with Internal Feedback 1/(tsu+tcf)

Note: tcf is a calculated value, derived by sub-
tracting tsu from the period of fmax w/internal
feedback (tcf = 1/fmax - tsu). The value of tcfis
used primarily when calculating the delay from
clocking a register to a combinatorial output
(through registered feedback), as shown above.
For example, the timing from clock to a combi-
natorial output is equal to tcf + tpd.

Input Pulse Levels GND to 3.0V
Input Rise and Fall Times 3ns 10% — 90%
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
Output Load See Figure

3-state levels are measured 0.5V from steady-state active
level.

Output Load Conditions (see figure)

Test Condition R1 R2 CL
A 390Q 750Q 50pF
B Active High o 7500 50pF
Active Low 390Q 7500 50pF
C Active High o 7500 5pF
Active Low 390Q 7500 5pF

+5V

R1

FROM OUTPUT (O/Q) .
UNDER TEST l TEST POINT

Rz L

*C | INCLUDES TEST FIXTURE AND PROBE CAPACITANCE
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Ordering #
;rnps“; ;rnss”) ;rncs") (rlﬁfc:\) Package MIL-STD-883 SMD #
10 6 7 150 |24-Pin CERDIP GAL22V10C-10LD/883  |5962-8984106LA
150 |28-Pin LCC GAL22V10C-10LR/883 |5962-89841063A
15 12 8 150 |24-Pin CERDIP GAL22V10C-15LD/883  |5962-8984103LA
150 |28-Pin LCC GAL22V10C-15LR/883 |5962-89841033A
20 17 15 | 150 |24-Pin CERDIP GAL22V10C-20LD/883  |5962-8984102LA
150 |28-Pin LCC GAL22V10C-20LR/883 |5962-89841023A
25 20 20 | 150 |24-Pin CERDIP GAL22V10C-25LD/883  |5962-8984104LA
30 25 20 | 150 |24-Pin CERDIP GAL22V10C-30LD/883  |5962-8984101LA

Note: Lattice Semiconductor recognizes the trend in military device procurement towards
using SMD compliant devices, as such, ordering by this number is recommended.

Part Number Description

XXXXXXXX -XX X X X

GAL22V10C Device Name

Speed (ns) MIL Process /883 = 883 Process
L = Low Power Power Package D = CERDIP
R=LCC




