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Listing Program

library IEEE;

arws AA 2 sasiaivne

entity counter is
port (clk.kopling: 1n bit;
input : in bit_vector(3 downto 0),
output - out hit_vector(3 downto 0);
alatiready, relay koplingl : oul bit);
attribute pin_numbers of counter : entity is
"cik:1 kopling:2 input(0):3 inpui(i):4 inpur(2):5 input(3):6 "
& "koplingl:14 output(0):15 output(1):16 output(2):17
output(3): (&8 "
& "alarm:19 relay:20 ready:21 7,
end counter;

archiieciure archeounier of counler is
signal tandal readyl, relayl alarm] : bit;

begin

proc|: process (clk)
begin
if (clk’event and clk ='1") then
output <= input;
, koplingl <= kopling;
end if;
readyl <= not (kopling or input(3) or input(2) or input(1) or
inpuu(0}),
relay! <= not (kopling or input(3) or input(2) or input(1) or
input(U)):

tandal <= (input(3) or input(2) or input( 1) or input(0));

if (tandal='0") and (kopling='")")) then alarm1<='0"; end if;
if ((iandai=0") and (kopling="1")) then alarm i <=0’; end if,



if ((tanda!='1") and (kopling='0")) then alarm1<='1"; end tf,
if ((tandai="i") and (kopling='1")) then alarm I<='"; end if,

ready <=readyl;
rclay <= rclayl;
alarm <= alarm1; -

end process procl;
end archcounier,
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Flash Erasable,
Reprogrammable CMOS Pal® Device

fa " o

Features Snstpp
181-MHz state machine
* Low power —10 ns miiitary and Industrial versions
— 980 mA max. commercial (10 ns) 7nstey
—130 mA max. commercial (5 ns) ?6‘:;?
+ CMOS Flash EPROM technology for electrical erasabil- 110-MH state machine
ity and reprogrammabllity
« Variable product terms —15-ns commerclal, industrial, and military versions
— 2 x(8 through 16} product terms —25-n8 commercial, industrial, and military versions
« User-programmable macrocetl * High reliabiiity
— Output polarity control — Proven Flash EPROM technology
— Individually selectabie for registered or combinato- —100% programming and functional testing
riai operation
- Upto 22 input terms and 10 outputs Functional Description
+ DIP, LCC, and PLCC available The Cypress PALCE22V10 is a CMOS Fash Erasable sec-
—5 ns commerclal version ond-generation programmable array logic device. It is imple-
dnsteg mented with the familiar sum-of-products (AND-OR) logic
3nstg structure and the programmable macroceil.

Logic Block Diagram (PD{P/CDIP)
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PALCE22V1(

PAL is a registered trademark of Advanced Micro Devices.

Setlection Guide

tpp NS g ns tcons lccmA
Generic Part Number " Com'l | Milind | Coml | Milind | Com’l | Miind | Com’l | MiVind
PALCE22V10-5 5 3 4 130
PALCE22V10-7 75 5 5 130
PALCE22V10-10 10 19 (3] 6 7 a0 150
PALCE22V10-15 15 15 10 10 8 8 90 120
PALCE22V10-25 25 25 15 15 15 15 90 120

Functional Description (continued)

The PALCE22V10 s executed in a 24-pin 300-m# molded DIP,
a 300-mil cerDIP, a 28-lead square ceramic leadless chip car-
riar, a 28-lead square plastic leaded chip carrier, and provides
upto22inputs and 10 outputs. The PALCE22V10 can be elec-
trically erased and reprogrammed. The programmable macro-
cell provides the capability of defining the architecture of each
output indvidually. Each of the 10 potential outputs may be
specified as “registered” or “combinatorial.” Pdlarity of sach
output may also be individually selected, allowing complete
flexibility of output configuration. Further configurability is pro-
vided through “array” configurable “output enabla” for each po-
tential output. This teature allows the 10 outputs to be recon-
figured as inputs on an individual basis, or alternately used as
a combination /O controlied by the programmable array.

PALCE22V10 features a variable product term architacture.
There are 5 pairs of product term sums beginning at 8 product
tenns pef output and increémenting by 2 to 16 product terms
per output. By providing this vanable structure, the PALCE
22V101s optimized to the contigurations found in a majority of
applications without creating devices that burden the product
tem structures with unusabie product terms and lowar perfor-
mance.

Additional features of the Cypress PALCE22V10 includs a
synchronous presst and an asynchronous reset product term.
These product terms are common fo all macrocefls, efiminat-
ing the need to dedicate standard product terms for initializa-
tion functions. The device automaticafly resets upon pow-
er-up.

The PALCE22V10, featuring programmable macrocells and
variable product terims, provides a device with the flexibility to
implement lcgic functions in tha 500- 1o 400-gate-array com-
piexity. Since each of the 10 output pins may be individually
configured as inputs on a temporary or permanent basis, func-

tions requiring up to 21 inputs and only a single output ar
down to 12 inputs and 10 outputs are possible. The 10 poten
tial outputs are enabled using product terms. Any output pil
may be pemanently selected as an output or arbitrarily en
abled as an output and an input through the selective use o
individual product terms associated with each output. Each o
these outputs is achieved through an individual programmable
macrocsell. These macrocells are programmable to provide
combinatorial or registered inverting or non-inverting output. i
a ragistered mode of aperation, the output of the register is fec
back into the array, providing current status information to the
array. This information is available for establishing the nex
resuitin applications such as control state machinss. In a com
binatorial configuration, the combinatorial output o, if the out
put is disabled, the signal present on the IfQ pin is made avail
able fto the amay The flexbility provided by bott
programmabie product term control of the outputs and vanable
product terms allows a significant gain in functional densit
through the use of programmabile logic.

Along with this increase in functional density, the Cypres:
PALCE22V10 provides |ower-power operation through the uss
of CMOS technology, and increased testability with Flash re
programmability.

Contiguration Table
Registered/Combinatorial
Cy Co Configuration
1] 0 Registered/Active LOW
L i} 1 Registered/Active HIGH
1 ] Combinatorial/Active LOW
1 1 Combinatorial/Active HIGH




PALCE22V10

Macroceli
— )
e ; o
:
i AR
J— QUTPUT
SELECT
cr—> o} S, So
SP
NPUT/
FEEDBACK
MUX
5
¢ 1
Co
MACROCELL . CE2V10-4

Maximum Ratings DC Programming Voltage..................cooocoveeevicnieeeen. 125V
(Above which the useful life may be impsired. For user guide- Latch-UP CuITent ... e een 200 MA
lines, not tested.) Static Dlsd%r_ge Voltage 5
Storage Temperature ...........ccccevvrrvceceeeene —65°C to +150°C (per MIL-STD-883, Method 3015) ...ocrvcrvero 2001V
Ambient Temperature with Operating Range
Power Applied.............c.c.ooivoiviie e -55°C t0 +125°C o

, Ambie
Suppty Voltage to Ground Potential atur v,
(PR 2480 PINT2) oo ~0.5V10 47.0V “““‘:! . Zf'c“:"’ 750:: - E;,
DC Vallage Appliec to Outyuts _ Commerci or %
in High Z State .. ereeereeneenne =0.5V 10 +7.0V Industrial —40°C 1o +85°C 5V +10%
DC Input Voltage . e =05V to +7.0V Mititaryl'] -55°C ta +125°C 5V +10%
Output Current into Outpuis \LOW) JSUUUDRIORIR P [ 117
Note:

1. T, ks the “Instant on® case tempemiwe.
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PALCE22V1

Electrical Characteristics Over the Operating Rangel?

Parameter " Description | Test Conditions Min. [Max | Ur
Vou Output HIGH Voltage Vg = Min,, lo=-32mA Comil 24 v
Vin=VimorVie - I oA Milind
Voo Quiput LOW Voltage Vee = Min,, loL= 16 mA Com'l 0.5 V'
Vin=VinotVie o 3o ma Mil/ind
Vi Input HIGH Leve! Guarantsed Input Logical HIGH Voitage for All Ir\p.t.:ts[""'j 20 v
AL input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs™ | 0.5 08 | V
lix Input Leakage Current Vgg < Vin< Voo, Vg = Max -10 10 | w
loz Output Leakage Current Voo =Max., Vgg<Vour< Ve —40 40 | W
Isc Output Short Circuit Current | Vop = Max., Vgyr = 0.5V 8 30 |-130] m,
lecy Standhy Power Supply Vi = Max., 10, 15,25 ns Com’l 90 | my
Current Viy = GND,
Outputs Open in 5 75ns 130 | my
Unprogrammed 15,25ns Mil/ind 120 | mu
Device 10ns 120 | m
IOCJ‘E‘I Operating Power Supply Voo =Max., vV = [10,15,25ns Com'l 110 | m
Current oV, Viu =3V, :
Output Open, De- 5 75ns Com'i 140 | m
vice Programmed | 15, 25 ns Mil/ind 130 | m
as a 10-Bit ;
: Ons ii/ind 130 | m
r 1 M '
t=25 MHz
Capacitancel®
Parameter Description Test Conditions Min. Max. Unit
Cin Input Capacitance Vin=2.0V @ f=1MHz 10 pF
Cour Cutput Capacditance Vour=20V@f=1MHz 10 pF
Endurance Characteristics!®
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Nomal Programming Conditions 100 Cycles
Nowes:
2. Seelheh of this specification for Group A lesting trformation.
3 ﬂssese?are:tgg&e value?:'im mspadmlo da\‘r’gs abgnrdw’{)- :varatmhg 0:3?9 to system or \agter nolse are included.
4.V, (Min.} Is equal to -3.0V for pulse durations less than 20ns.
5. Not more than one oulput should be tedled at a time. Duration of the short decull should net be more than one second. Vg = 5V has bean chosan to avold test probler
caused by tester degradation.
6. Testad initiajly and after any design or process changes that may afed thege parametars.
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d Waveforms

R1238) R1238Q
(319Q Mit) {3190 ML)
5V 5V
ouTPUTC oUTPUT O~ ouTPuT O -4
1 R2170Q 1 A21700 1 7500
Ce {2366 MIL) I 5pF (2361 MIL) I “ :(uil.)

INCLUDING .I 1 INCLUDING L 1 L

JIGAND T = JIG AND = - = =

SCOPE SCOPE ‘

(a) (b} (¢
ALL INPUT PULSES
3.0V
90% 20%
10% 10%
GND
< 2ns L— < 2ns
CE22V10-5
)
Equivalent to: THEVENIN EQUIVALENT(Commercial) Equivalent to: THEVENIN EQUINVALENT(Miitary)
000 1360
ouTPUT O——vw———0 2.08V=V he CEZV10-6

OUTPUT O—vA—0  2.13V=V CE22¥10-7

Load Speed Co Package
5,75,10,15, 25 |50pF PDIP, CDIP,
ns PLCC, LCC
Parameter{ Vyx Output Wavetorrn Measurement Level
ER(-) 1.5V
Vo535V Vx
ter (4 26V 0.5V ot [y
VoL ”
t ov
EA (+} Vx 1.5V. Vor
teay | Vine e
VX Tv—F VoL
(e) Test Wavelorms



PALCE22V10

Commerclal Swltchlng Characterl stics PALCE22v10R7

22V105 22vio-7 | 22vio-10 | 22vi0-15 2V10-25

Parameter Description Min.J Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

tpo Input to Output 5 3 75 3 10 3 15 3 25 ns
Prapagation Delay®

1ea Input to Output 6 8 10 15 25 ns
Enable Delay!™l

ten Input to Output 6 8 - 10 15 25 ns
Disable Delayl'% 7

tco Clack to Output Delay®l 2 |4l 2] 571 2 7 {2 8| 215 ns

15 Input or Feedback Set-Up Time | 3 5 & 10 15 ns

tso Synchronous Preset Set-Up 4 6 7 10 15 ns
Time

ty Input Hold Time 0 0 a 0 0 ns

p External Clock Period (igo +1g) 10 12 20 30 ns

twm Clock Width HIGH® 25 3 3 6 13 ns

tar Clock Width LOWE 25 3 3 6 13 ns

taax Extemal Maximum 143 100 | 769 55.5 333 MHz
Fraquency (1(lop + 1o}

e Data Path Max;murn Frequency | 200 166 142 83.3 357 MHz
(1w + toa)f* 19

s intemal Feedback Maximum 181 133 111 68.9 385 MHz
Frequency (V(ice + tg)f® '

tcr Register Clock to 25 25 3 45 13 | ns
Feedback inputf®'4

Taw Asynchronaus Reset Width 8 8 10 15 25 ns

taR Asynchronous Reset 4 5 6 10 25 ns
Recovery Time

tap Asynchronous Reset to 75 12 13 20 25 ns
Registered Output Delay

tspR Synchronais Preset 4 6 8 10 15 ns
Recovery Time .

tpn Power-Up Reset Titng®® 1] 1 1 1 1 1 ps

Notos:

7. Par(a)of AC Test Loads and Wavetonms is used for af paramelers except lcq and Iz, Pas (b} of AC Teat Loads and Wavetonma s used forieg. Part (c) of AC Tedt
Loads and Wavelorms is used for ag,).

6. Min. times are 1ssiad inflially and after any deagn Or process changas thal may alled these
9. Thetest load of part (a) of AC Tast Loads and

le,.(ﬂorfbemessem((e)dAC'l'edLnadsam Wavetams for enahle and disable et
10. This parameter is measured as the time after oulput disable Input that the previous outpul dala sate remains stable on the oulput. This delay is measured to

the point at which 2 previous HIGH levet has Iaden b 0.5 voils below Vi, min. ora previous LOW
Test L cads and Wavelorms b anable and disable 168t wavelonns and measuemeant ralemnce ool

measramant rofaranco lovels.

1. This specitication indlcates the guaranteed maximum frequency at which & state machine configuration with extemnal foedback €an oporata.
12. This spectication indicales the guaraniead maximum frequency at which the device can operate in data path mode.
ation indicaiss the guaranieed Maximum frequency at which a siale machine configutation with ktlshmd only leedback Can operale.

13. Thiss

4. This parameter |3 calculaled from the clock perfod at fy,., htemal (14,

Istars in the PALCE22V 10 have been designed with the capability io reset
date. The output siate wil depend on the potarity of the oulput bufier. This feafure s Lseful in

15. Ther
fogic L

as measured (see Mote abowe) minus

during systam power-up. Following power-up, al registars
e weamuan% state machine inllalizaton. To insum

peoper operation, the fise i V¢ Must be MONOIoNIC and thes WNing constrAINs dapictad in Power- Up Rasat Wavelorm must Do satisied

paramelers.
vaforma ks used for Mmeasuring tgayy. Thetest lad of pant (c) of AC Yest Loars and Wavelomns ks used formeasuring
waveionms and

lovel has dsan 10 0.5 volts ahove Vo, max. Ploase oo padt (o) of AC

will ba reset o a




B F CYPRESS PALCE22V1

Military and Industrial Switching Characteristics PALCE22V 1027

~o22viole | 22vi0-15 22v10-25
Parameter Description Min. Max. Min. Max. Min. Max. Unit
trp Input to Output 3 10 3 15 3 25 ns
Propagation Delayt®)
tea Input to Output Enable Delay™ 10 15 ‘ 25 ns
ten input to Output Disable Delayl'd 10 15 25 ns
teo Clock to Output Delay®™ 2 7 2 8 2 15 ns.
tgs input or Feedback Set-Up Time 6 10 18 ns
i Synchronous Preset Set-Up 7 10 18 ns
Time
ty input Hold Time V] ) 0 ns
tp Extemal Clock Period (top +15) 12 20 33 ns
twm Ciock Width HIGHE] 3 6 14 ns
tw Clock Width LOWE! 3 6 14 ns
fmaxi Bxtomnal Ma1)a1'lmum Frequency 76.9 50.0 303 MHz
(Mico +1s))
faaxz Data Path Maxigr;.m Frequency | 142 83.3 357 MHZ
(1t + a2
faxa intemal Feadback Maximum m 688 FR22 MHz
Frequency (V(tce + e ™
icr Register Clock ta 3 - 45 13 ns
Feedback Inputl® 14l
Taw Asynchronous Reset Width 10 15 25 ns
AR Asynchronous Reset <] 12 25 ns
Recovery Time
tap Asynchronous Reset to 12 20 25 ns
Registared Output Delay
tspr Synchronous Presat 8 20 25 ns
Recovary Time
[tn | Power-Up Reset Tmel:™S ! ! ! us
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Switching Waveforms
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Functlonal Laglc Diagram for PALCE22V10
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Ordering Information

PALCE22V10

! T Package Operating
(n‘r:x) (‘:% (ns) (‘I%S Ordering Code Name Package Type Range
130 5 3 4 1 PALCE22V10-5AC P13 24-1 sad {300 MIL) Molded DIP Commercial
136 5 3 4 | PALCE22V1G-5JC J64 28-Lead Plastic Leaded Chip Cartier Commaerdiaj
130 | 75 5 5 | PALCE22V10-7JC Je4 28-Lead Plastic Leaded Chip Carrier Commerdal
PALCE22V10-7PC P13 | 24-Lead (300-Mil} Molded DIP
a0 10 6 7 | PALCE22V10-10JC -J64 28-Lead Plastic Leaded Chip Carrier Commercial
' PALCE22V10-10PC P13 24-Lead {300-Mil) Molded DiP
150 } 10 6 7 | PALCE22V10-10J1 J64 28-Lead Plastic Leaded Chip Carrier Industria
PALCE22V10-10P| P13 24-Lead (300-Mil} Molded DIP
150 | 10 6 7 | PALCE22V10-10DMB D14 24-Lead {300-Mil) CerDIP Mititary
PALCE22V10-10KMB K73 24-Lead Rectangular Cerpack
PALCE22Vi0-10LMB L64 28-Square Leadless Chip Carrier
a0 15 { 75 10 | PALCE22V10-15JC J64 28-1Lead Plastic Leaded Chip Carrier Commarcial
PALCE22V10-15PC P13 24-Lead (300-Mil) Molded DIP
120 15 | 7.5 10 | PALCE22V10-15J1 J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE22V10-15P1 P13 24-Lead (300-Mil} Molded DiP
t20{ 15 | 75 10 | PALCE22V16-15DMB D14 24-Load (300-Mil) CerDIP Military
PALCE22V10-15KMB K73 | 24-Lead Rectangular Carpack
PALCE22V10-15LMB L64 28-Square Leadiess Chip Carrier
90 | 25 15 15 | PALCE22V10-250C J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE22V10-25PC P13 24-1Lead (300-Mif) Molded DIP
120 25 15 15 | PALCE22V10-2541 J64 28-Lead Plastic Leadad Chip Carrier industrial
PALCE22V10-25P1 P13 24-Lead (300-Mi) Molded DiP
120 25 15 15 | PALCE22V10-25DMB D14 24-1 aad (300-Mil) CerDIP Military
PALCE22V10-25KMB K73 24-Lead Rectangular Cerpack
PALCE22V10-25LMB L64 28-Square Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

I Parameter Subgroups
VoH 1,2.3
VoL 1.2.3
Viy 1,23
Vi 1,2.3
||x t.2.3
loz 1,2.3
lec 1,2, 3

Switching Characteristics

Purameter Subgroups
teo 8, 10, 11
tco 9 10,11 |
tg 9,10, 11
™ 9,10, "

Document #: 38-00447-B
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EF CYPRESS
Package Diagrams

24-Lead (300-Mll) CerDIP D14
MIL-STD-1835 D- 9 Config A

PIN § —
DIMENSIONS IN INCHES
MIn
' T rys
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E{'_TTT'D‘D'E/ —t 3
1 L_
U6
‘l e 005w — ~ BASE PLANE
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e b 0485
ﬁ ‘ 1280 , [))3 r%_.' 0495
[ ] &l

0450
0.458

28-Lead Plastic Leaded Chip Carrier J64

DIMENSIONS IN INCHES MIN,
MAX,

SEATING PLANE

24-Lead Rectangular Cerpack K73
MIL-STD-1835 F-6 Config A

/‘
[
U o013
4045 agzl
0055 X
i 0.438
¥
638 ] L
. | 0.020 HIN
0.458 - %‘%"L
h 0485 :
0.493 . o6 J
0180

28-Square Leadless Chip Carrier L64
MIL-5TD-1835 C-4

045 .
P e 'I 555 PN ¥ DIMENSIONS IN INCHES
MIN,
B J— PIH 3 LD BQTION = _L.'IQI% MAX.
1’ # / i— 043 MAX _L.g —F
V== 3w 05 T
——— ——e | e 4959
} e P, _,, | 945
I [ e — e ——— 7 ns5
g'g e e 050 B5C
7 _ 003 R,
F PRS—— =] _f 28 FL'ACtS r" %Bﬁf
1 | —————— e 045
oy Ll — 322
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Package Diagrams (continued)

24-Lead (300-Mil) Molded DIP P13/P13A

BIMENSIONS IN INCHES 4N
Max,

PN
—F P13 |P13a
, T 1470 | L2320
q %% MOTE A1 Y200 | 1220
— noTE B 98X | £6ed
NITE B L
o NOTE & SEATING PLANE 0280
ol . I‘ mes"‘
0349 [¥Fi]
0158 ¢34
afs v 0002 2 MIN
0.160 s am2 )
¥ —u. 10640 L _.1
0630 0035 ODlS $310
oo 2863 0020 0385

© Cypress Samiconductor Corporation, 1996 The Information contained harein is subjed to chengs without natice. Cypress Semiconsiuctor Comoration assumes no responsdblity for the uee
of anycircultry other than crouiry died i1 & Cypr iconductor product. Nor does i convey or imply any licenas und er patéat or ciher rigits. Cypress Semiconductar Joes not authionze
s procducts for use agcrilical components in Hils-aupport Sysdfems where & Melunction or falkre may reagonably be expeded o result in signiicant inury to the user. The indusion of Cypress
Sarnicoaductor products h Be-aupport systems application Imples that the manutacurer assumes ol Nk of such use andin coing so Indemnifies Cyprecs Semiconductor agebist il charges.
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