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The ispGAL22LV10 is manufactured using Lattice Semiconductor's PLCC SSOP
advanced 3.3V E2CMOS process, which combines CMOS with

Electrically Erasable (E?) floating gate technology. The S 5 8 8 g
ispGAL22LV10 can interface with both 3.3V and 5V signal levels. S C o moo oo
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The ispGAL22LV10 is fully function/fuse map compatible with the : ”CLKI E % :;850
GAL®22LV10 and GAL22V10. Further, the ispGAL22LV10 is para- ! P Vo = S o
metric compatible Wlth the GAL22LV10. _The ispGAL22LV10 also g7 iSpGAL22LV10 23p o ! = isSpGAL 0 :;gjg
shares the same 28-pin PLCC package pin-out as the GAL22LV10.  T™s ) I TDO g7 22LV10 225 o
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Unique test circuitry and reprogrammable cells allow complete AC, ! 211 wor g Top View Do
DC, and functional testing during manufacture. As a result, Lat- [ 0 oiQ = o
tice Semiconductor delivers 100% field programmability and func- 111 1901 1oIQ = B voQ
tionality of all GAL products. In addition, 10,000 erase/write cycles 2 14 16 18 ) oo = 1a 15% o
and data retention in excess of 20 years are specified. -T2 83T 9¢
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Specifications ispGAL22LV10

Ordering Information

Commercial Grade Specifications

Tpd (ns) | Tsu (ns) | Tco (ns) | lcc (MA) Ordering # Package
4 3 3 130 iISpGAL22LV10-4LJ 28-Lead PLCC
iISpGAL22LV10-4LK 28-Lead SSOP
5 35 35 130 iSpGAL22LV10-5LJ 28-Lead PLCC
ispGAL22LV10-5LK 28-Lead SSOP
7.5 5 5 130 iISpGAL22LV10-7LJ 28-Lead PLCC
iSpGAL22LV10-7LK 28-Lead SSOP
10 7 6.5 130 ispGAL22LV10-10LJ 28-Lead PLCC
iISpGAL22LV10-10LK 28-Lead SSOP
15 10 8 130 ispGAL22LV10-15LJ 28-Lead PLCC
ispGAL22LV10-15LK 28-Lead SSOP
Industrial Grade Specifications
Tpd (ns) | Tsu (ns) | Tco (ns) | Ilcc (mA) Ordering # Package
75 5 5 160  |ispGAL22LV10-7LJI 28-Lead PLCC
iSpGAL22LV10-7LKI 28-Lead SSOP
10 7 6.5 160 ispGAL22LV10-10LJI 28-Lead PLCC
iSp GAL22LV10-10LKI 28-Lead SSOP
15 10 8 160  |ispGAL22LV10-15LJI 28-Lead PLCC

iSpGAL22LV10-15LKI

28-Lead SSOP

Part Number Description

XXXXXXXX = XX X X X

iISpGAL22LV10 Device Name

L = Low Power Power

Speed (ns)

Grade Blank = Commercial
| = Industrial

Package J=PLCC
K = SSOP
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Output Logic Macrocell (OLMC)

The ispGAL22LV10 has a variable number of product terms per
OLMC. Of the ten available OLMCs, two OLMCs have access to
eight product terms (pins 17 and 27), two have ten product terms
(pins 18 and 26), two have twelve product terms (pins 19 and 25),
two have fourteen product terms (pins 20 and 24), and two OLMCs
have sixteen product terms (pins 21 and 23). In addition to the
product terms available for logic, each OLMC has an additional
product-term dedicated to output enable control.

The output polarity of each OLMC can be individually programmed
to be true or inverting, in either combinatorial or registered mode.
This allows each output to be individually configured as either active
high or active low.

The ispGAL22LV10 has a product term for Asynchronous Reset
(AR) and a product term for Synchronous Preset (SP). These two
product terms are common to all registered OLMCs. The Asynchro-
nous Reset sets all registers to zero any time this dedicated product
term is asserted. The Synchronous Preset sets all registers to a
logic one on the rising edge of the next clock pulse after this product
term is asserted.

NOTE: The AR and SP product terms will force the Q output of the
flip-flop into the same state regardless of the polarity of the output.
Therefore, a reset operation, which sets the register output to a zero,
may result in either a high or low at the output pin, depending on
the pin polarity chosen.
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ispGAL22LV10 OUTPUT LOGIC MACROCELL (OLMC)

Output Logic Macrocell Configurations

Each of the Macrocells of the ispGAL22LV10 has two primary func-
tional modes: registered, and combinatorial I/O. The modes and
the output polarity are set by two bits (SO and S1), which are nor-
mally controlled by the logic compiler. Each of these two primary
modes, and the bit settings required to enable them, are described
below and on the following page.

REGISTERED

In registered mode the output pin associated with an individual
OLMC is driven by the Q output of that OLMC'’s D-type flip-flop.
Logic polarity of the output signal at the pin may be selected by
specifying that the output buffer drive either true (active high) or
inverted (active low). Output tri-state control is available as an in-
dividual product-term for each OLMC, and can therefore be defined
by a logic equation. The D flip-flop’s /Q output is fed back into the
AND array, with both the true and complement of the feedback
available as inputs to the AND array.

NOTE: In registered mode, the feedback is from the /Q output of
the register, and not from the pin; therefore, a pin defined as reg-
istered is an output only, and cannot be used for dynamic

I/O, as can the combinatorial pins.

COMBINATORIAL 1/O

In combinatorial mode the pin associated with an individual OLMC
is driven by the output of the sum term gate. Logic polarity of the
output signal at the pin may be selected by specifying that the output
buffer drive either true (active high) or inverted (active low). Out-
put tri-state control is available as an individual product-term for
each output, and may be individually set by the compiler as either
“on” (dedicated output), “off” (dedicated input), or “product-term
driven” (dynamic 1/0O). Feedback into the AND array is from the pin
side of the output enable buffer. Both polarities (true and inverted)
of the pin are fed back into the AND array.
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Registered Mode

Q—
Q
ACTIVE LOW ACTIVE HIGH
S,=0 S,=1
S,=0 S,=0
Combinatorial Mode
O S L~ S
— E—
ACTIVE LOW ACTIVE HIGH
S,=0 S,=1
S,=1 S,=1
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PLCC & SSOP Package Pinout
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