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Features

e Advanced second-generation PAL ar-
chitecture

Low power

— 90 mA max. standard

— 120 mA max. military

CMOS Flash EPROM technology for

electrical erasability and reprogram-
mability

Variable product terms
— 2 x {8 through 16) product terms

User-programmable macrocell
— Qutput polarity control

— Individually selectable for regis-
tered or combinatorial operation

Up to 22 input terms and 10 outputs
e DIP, LCC, and PLCC available

EMICONDUCTOR

Flash Erasable,

Reprogrammable CMOS PAL® Device

10 ns commercial

7ns tco

Snstg

10 ns tpp

100-MHz state machine

12 ns military and industrial
10nsteo

Snstg

12 ns tpp

83-MHz state machine

A 15-ns commercial and military
version is available, fully consistent
with Cypress PALC22V10B—15
AD/DC specifications

A 25-ns commercial and military
version is available, fully consistent
with Cypress PALC22V10-25 AC
and DC specifications

o High reliability
— Proven Flash EPROM technology

— 100% programming and functional
testing

Functional Description

The Cypress PAL C 22V10D is a CMOS
Flash Erasable second-generation pro-
grammable array logic device. It is im-
plemented with the familiar sum-of-pro-
ducts (AND-OR) logic structure and a
new concept, the “Programmable Macro-
cell.”

The PAL.C22V10D is executed in a24-pin
300-mil molded DIP, a 300-mil cerDIP, a
28-leadsquare ceramic leadless chip carri-
er,a28-lead square plasticleadedchipcar-
rier, and provides up to 22 inputs and 10
outputs. The 22V10D can be electrically
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Functional Description (continued)

erased and reprogrammed. The programmable macrocell pro-
vides the capability of defining the architecture of each output in-
dividually. Each of the 10 potential outputs may be specified as

“registered” or “combinatorial.” Polarity of each output may aiso
be individually sclected, allowing complete flexibility of output
configuration. Further configurability is provided through “array”
configurable “output enable” for each potential output. This fea-
ture allows the 10 outputs to be reconfigured as inputs on an indi-
vidual basis, oraiternately used as a combination /O controlled
by the programmable array.

PAL C 22V10D features a “variable product term” architecture.
There are S pairs of product terms beginning at 8 product terms
per output and incrementing by 2 to 16 product terms per output.
By providing this variable structure, the PAL C 22V10D is opti-
mized to the configurations found in a majority of applications
without creating devices that burden the product term structures
with unusable product terms and lower performance.

Additional features of the Cypress PAL C 22V10D include a syn-
chronous preset and an asynchronous reset product term. These

using product terms. Any output pin may be permanently se-
lected as an output or arbitrarily enabled as an output and an in-
put through the selective use of individual product terms asso-
ciated with each output. Each of these outputs is achieved
through an individual programmable macrocell. These macrocells
are programmable to provide a combinatorial or registered in-
verting or non-inverting output. In a registered mode of opera-
tion, the output of the register is fed back into the array, provid-

ing current status information to the array. This information is
available for establishing the next result in applications such as
control state machines. In a combinatorial configuration, the
combinatorial output or, if the output is disabled, the signal pres-
ent on the I/O pin is made available to the array. The flexibility
provided by both programmable product term control of the out-
puts and variable product terms allows a significant gain in func-
tional density through the use of programmable logic.

Along with this increase in functional density, the Cypress PAL C
22V10D provides lower-power operation through the use of
CMOS technology, and increased testability with Flash repro-
grammability.

product terms are common to all macrocells, eliminating the Conﬁg“mtmn Table 1
need to dedicate standard product terms for initialization func- Registered/Combinatorial
tions. The device automatically resets upon power-up.
. G Ce Configuration
The PAL C 22V10D featuring programmable macrocells and
variable product terms provides a device with the flexibility to im- 0 0 Registered/Active LOW
plement logic functions in the 500- to 800-gate-array complexity. ; h
Since each of the 10 output pins may be individually configured 0 1 Reglst.credh?.cnvc mGH
as inputs on a temporary or permanent basis, functions requiring 1 0 Combinatorial/Active LOW
up to 21 inputs and only a single output and down to 12 inputs 1 1 Combinatorial/Active HIGH
and 10 outputs are possible. The 10 potential outputs are enabled
Macrocell
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PRELIMINARY PALC22V10D
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. - 65°Cto +150°C  Latch-UpCurrent ........................ ... >200 mA
Ambient Temperaturewith cco . Operating Range
PowerApplied ....................... 55°Cto +125°C
Supply Voltage 1o Ground Potential Ambient
(PiIn24toPinl12)..............cooovnn - 05Vto+7.0V Range Temperature Ve
I High Zstater P C0SViesTov e Plloaie Y 2%
DC Input Volage -1+ oorvrrorrs —30Vio 470y [ Miant] “55°Clo +125°C | SV £10%
Output Currentinto Qutputs(Low) ................ 16 mA Industrial —40°Clo +85°C 5V £10%
DC ProgrammingVoltage ... ....................... 125V
Electrical Characteristics Over the Operating Rangel?!
Parameters Description Test Conditions Min. Max. | Units
Vou Output HIGH Voltage Vce = Min, lIoy=-32mA |Com’//Ind 24 v
ViN = Vigor Vi lon = —ZmA Vil
VoL Qutput LOW Voltage Vee = Min, IgL = 16 mA Com’l/Ind 0.5 \'
ViN=VmorVie A Mil
Vin Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputsl3] 20 v
Vi Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs!?] 0.8 v
Iix Input Leakage Current Vss < VIN < V¢, Voo = Max. - 10 10 nA
Ioz Output Leakage Current Vee = Max., Vgs < Vour < Voo - 40 40 HA
Isc Output Short Circuit Current | Vo = Max., Vour = 0.5VI4 5] -30 -90 | mA
Iec Standby Power Supply Vee = Max, Viny = GND Outputs Open | Com’l/Ind 90 mA
Current inUnprogrammed Device i 20 [ ma
Capacitance!s]

Parameters Description Test Conditions Min. Max. Units
CiN InputCapacitance VIN=2.0V@f=1MHz 10 pF
CouTt OutputCapacitance Vour=20V@f=1MHz 10 _pF

Notes:

I. Ta isthe “instant on” case temperature.
2. Scethe last page of this specification for Group A subgroup testing in-
formation.

3. These are absolutc values with respect to device ground. All over-
shoots due to system or tester noise are included.

4. Not more than one output should be tested at a time. Duration of the short
circuit should not be more than one second. Vout = 0.5V has been cho-
sen 1o avoid test problems caused by 1ester ground degradation.

5. Tested initially and after any design or process changes that may affect
these parameters.
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Switching Characteristics PALC22V10D!2 ¢l

Commercial Military & Industrial
-10 -15 =25 -12 -15 -25
Parameters Description Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

tpp Input to Output 10 15 25 12 15 25 ns
Propagation Delayl’]

tEA Input to Output 10 15 25 12 15 25 ns
Enable Delay

tER Input to Output 10 15 25 12 15 25 ns
Disable Delayl®]

tco Clock to Output 7 10 15 10 10 15 ns
Delayl’)

is Input or Feedback 5 10 15 5 10 18 ns
Set-Up Time

ty Input Hold Time 0 0 0 0 0 0 ns

tp External Clock 11.1 20 30 15 20 33 ns
Period (tco + ts)

twH Clock WidthHIGHPT| 3 6 12 4 6 14 ns

twL Clock Width LOWDP! | 3 6 12 4 6 14 ns

fMAX1 External Maximum 90 50 333 66.6 50 303 MHz
Frequency
(U(1co + ts))1?)

fMAX2 Data Path Maximum | 142 833 41.6 125 833 35.7 MH:z
Frequency
(1/(twn + twi))> 1

fMAX3 Internal Feedback 100 80 35.7 83 80 322 MHz
Maximum Frequency
(1/(tcr +15)P- 1]

tcr Register Clock 10 5 2.5 13 7 25 13 ns
Feedback Input/ 12l

tAW Asynchronous 10 15 25 12 & 25 ns
Reset Width

tAR AsynchronousReset 6 10 25 8 12 25 ns
Recovery Time

tap Asynchronous Reset 12 20 25 15 20 25 ns
to Registered Output
Delay

tsPR Synchronous Preset 6 10 25 8 20 25 ns
Recovery Time

tpR Power-Up 1.0 1.0 1.0 1.0 1.0 1.0 us
Reset Timel3: 131

Notes:

6. Part(a)of AC Test Loads and Waveforms isused for all parametersex- 11, This specification indicates the guaranteed maximum frequency at
cept IER, tpzx, and lpxz. Part (b) of AC Test I.oads and Waveformsis which a state machine configuration with internal only feedback can
used for tgg, tpzx and tpxz. operate.

7. Thisspecification is guaranteed for all device outputschangingstatein 12 This parameter is calculated from the clock period at fpmax internal
agiven access cycle. (1/fpmax3) as measured (sce Note 11 above) minus tg.

8. Thisparameler is measured as the time after output disable input that 13, The registers in the PALC22V10D have been designed with the capa-
the previous output data state remains stable on the output. This delay bility to reset during system power-up. Following power-up, all regis-
is measured to the point at which a previous HIGH level has fallen to ters will be reset to a logic LOW state. The output state will depend on
0.5 volts below Vo min. or a previous LOW level has risen to 0.5 volts the polarity of the output buffer. This feature is useful in establishing
above V_max. Please see part (d) of AC Test Loads and Waveforms statemachine initialization. Toinsure proper operation, therisein Voo
forenable and disable test waveforms and measurement reference lev- must be monotonic and the timing constraints depicted in Power-Up
els. The test load of part (b) of AC Test Loads and Waveforms is used Reset Waveform must be satisfied.

for measuring tgg only.

9. This specification indicates the guaranteed maximum frequency at
which a state machine configuration with external feedback can oper-
ate.

10. This specification indicates the guaranteed maximum frequency at
which an individual output register can be cycled.
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AC Test Loads and Waveforms

R1 2380 A1 2380
(319 (L MIL) (319 51 MIL)
5v 5V ALL INPUT PULSES
b 3.0v
OUTPUTO—I—“ pp  OUTRUT O—h) o 0% 90%
1700 < 1700
ICL 236 ISpF S 2361  GND 10% 10%
INCLUDING MIL) INCLUDING _L =4 ML
JIG AND = JIG AND - = <5ns <5&ns
SCOPE SCOPE v10D-5
(a) (b) (© vien-e
’ ?
Equivalentto: THEVENIN EQUIVALENt (Commercial) Equivalentto: THEVENIN EQUIVALENT {Military)
990, 1360
OUTPUT O———wA——0 2.08V = Vie OUTPUT O———wA————0O 213V = Vyy,
V10D-7 V10D-8
Load Speed G Package Parameter | Vx Output Waveform—M. t Level
10ns 50 pF PDIF, CDIP, t
ER(-) | LSV Vi —_==L_
PLCC, LCC OH7 5y Vx  viope
t 2.6V
ER (+) Vou Lvi.ﬁr— Vx
v10D-10
tEA (+) Vihe V. 0.5V V()H
X v1i0D-11
LA (-) Vine \% __==L
X 0.5v VoL viopt2
(d) Test Waveforms
Switching Waveform
REGSTERED
FEEDBACK ) >( ><
SYNCHRONQUS T n
PRESET ts| ty WH oy WL
cP | '\ /_\
A . A
tspR tp —
taw tan —
ASYNCHRONQUS
RESET T
co tap ,Enxa‘*-| le—at 1,081
REGISTERED
OUTPUTS < < <
1
—{ tep tenl8) fa—n] teal81
COMBINATORIAL
OUTPUTS
Vv10D-13
Power-Up Reset Waveforml(13! v
cc
POWER 10%,/] 90%
SUPPLY VOLTAGE =)
- ten
REGISTERED
ACTIVE LOW ><><X><><><>/
OUTPUTS ts
CLOCK \\ X
tpr MAX = 1 s [— tw —» V100-14
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Functional Logic Diagram for PALC22V10D
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Ordering Information
Ice tpp ts tco
(mA) (ns) (ns) (ms) Ordering Code Package Operating Range
90 10 5 7 PALC22VI0D-10IC J64 Commercial
PALC22V10D-10PC P13
120 10 5 7 PALC22V1I0D-12DMB D14 Military/Industrial
PALC22V10D-12J1 J64
PALC22VI0D-12KMB K73
PALC22V10D-12LMB L64
PALC22VI0D-12P1 P13
90 15 10 i0 PALC22VI0D-15JC Jod Commercial
PALC22VI0D-15PC P13
120 15 10 10 PALC22V10D-15DMB D14 Military/Industrial
PALC22VI0D-15]1 Joa
PALC22V10D-15KMB K73
PALC22V10D-15LMB L64
PALC22V10D-15PI P13
90 25 15 15 PALC22VI0D-251C Jo4 Commercial
PALC22V10D-25PC P13
120 25 15 15 PALC22V10D-25DMB D14 Military/Industrial
PALC22V10D-25J1 Jo4
PALC22V10D-25KMB K73
PALC22V10D-25LMB L64
PALC22V10D-25PI1 P13

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi 1,2,3
Iix 1,2,3
loz 1,2,3
Ice 1,2,3

Switching Characteristics

Parameters Subgroups

tpD 7,8,9, 10, 11
tco 7,8,9,10, 11
Iy 7,8,9,10,11
1 7,8,9,10,11
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