Commercial

PEEL ™ 18CV8Z-25
CMOS Programmable Electically Erasable Logic Device

Features

m  Ultra Low Power Operation
-Vce =5 \Wlts £10%
-lcc = 10 YA (typical) at sandby
- lcc = 2mA (typical) at 1MHz
m  CMOS Electrically Erasable Technology
- Syperior factory testing
- Reprogrammalbe in dagic paclage
- Reducesretrdit anddevelgmeri cods

m  Application Versaility
- Replacesrandam logic
- Supersetof sandad PLDs
- Pin-to-pin compatible with 16V8
- Idealfor use in ppwer-enstive systens

General Decri ption

The FEEL™18CV8Z is a ProgranmableEledricdly Erasmble
Logic (FEEL™) SPLD (Simple Rogrammalbe Logic Device)
that featues ultradow, automatic “zero” powerdown opegtion.
The “zero power” (00 pA max. Icc) paver-down mode maks
the FEEL™18CV8Z ideal fora brad rarge d batterypowered
portable eqipmert applicatons from hand-held meterdo PFCM-
CIA modems. EE-reprogranmability provides both the cave-
nience of fastreprogramming for product development and quick
product personalizaion in marufacturing, including Engineerng
Change Orders.
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Ar chitectural Flexibility

- Enharced arcitedure fitsin mare logc
- 113producttermsx 36inpu AND array
- 10inpus and 81/0 pins

- 12 posside macrcacell canfigurations

- Asynchranous clear Syrchronous preset
- Indeendert output endles

- Programmable clock; pin 1 or pterm

- Programmabde clock polarity

- 20 Pin DIP/SOLC/TSSCP andPLCC

The FEEL™18CV8Z is logically and functionally similar to
ICT's 5 Wt PEEL™18CV8 ard 3 Volt PEEL™18.V8Z. The
differencesbetweenthe FEEL™18C/8Z armd PEEL™18CV8
include the addition of programmable clock polarity, a product
term clack, and variable width product termsin the AND/OR
Logic Array.

Like the FEEL™18CV 8, the PEEL™18CV8Z is logcd supesset
of the irdudry sandard PAL16V8 SPLD. The FEEL™18C/8Z
provides addtional architectural featuesthat albw more logic to
be incaporated ino the desgn. ICT’'s JEDEC file trandator
allows eay conversion of existing 20 pin PLD desgns © the
PEEL™18Cv8Z ardhitecture withaut the reed br redesgn. The
PEEL™18CV8Z architectue allowsit to replace ove twenty
standad 20-pin DIP, SOIC TSSOP andPLCC paclkages

Figure 8 Block Dagram
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PEEL™ 18CV8Z-25
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Figure 9 PEEL ™18CV8Z Logic Array Diagram
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PEEL™ 18CV8Z-25

Function Descip tion

The FEEL™18CV8Z implemerts logic functions as sum-of-
products expresions in a pogrammalbe-AND/fixed-CR logic
aray. User-cefined functions are createdby programming the
connectons of input dgnak into the array User-corfigurable
output gtructuresin the brm of I/O macocellsfurther increase
logic flexibility.

Ar chitecture Overview

The PEEL™18CV8Z arclitectue is illustratedin the blak dia-
gram of Figure 8 Ten dedcatkdinpus ard 8 1/0Os provide p to
18 inpus ard 8 ouputs for creaton of logic functions. At the
core d thedevice isa pogrammatbe electrically-eraable AND
aray that drives a fixed OR aray. With this structure the
PEEL™18C/8Z can implemenup to eight sum-of-prodicts
logic expessions.

Associated with each ofthe eight ORfunctiors is an 1/O maao-

cel that canbeindepnderily programmedto one of 12 different

configurations The programmalbe macrocellsallow each I/O to
be usedto create equertial or conbinatoiial logic functionsof

acfve-high or acive-low pdarity, whil e providing three dfferent

feedack paths into the AND array

AND/OR L ogic Arr ay

The pogrammalbe AND aray of thePEEL™18CV8Z (shownin
Figure 9 is formedby input lines intersecting product terns. The
input linesandprodict terms are wed asfollows:

m  36Input Lines:

—20inpu linescary the true andomplemen of the sgnals
applied to the 10inpu pins

—16 additional lines carnthe true and complement values d
feedbackor inpu signals from the 8 I/Os

m  113product terms:

—102 praluc terms ae usal to form sum of pradud functions
— 8 autput enable terra(onefor each 10)

— 1 global synchronous preset term

— 1 dobal agnchranous clearterm

— 1 programmalbe clock term

At each input-line/goduct-term intersction, there is an
EEPROM memay cell that cetermineswhether or not there isa
logical conrction at that imersection Each product termis
esertially a 36inpu AND gae. A prodwct term that is con-
nected to both the true anadtomplemen of an npu signal wil

always be FALSE ard thus will not affect the OR function that it

drives When all the conectiors on a poduwct term are pered, a
“don't care”state exsts and that termwill always be TRUE.

When pogramming the PEE.™18CV8Z, the devce pogram-
mer first perborms a hulk erag to emowve the pevious pattem.
The erase cycle opeseverylogical comectionin the arrayThe
device iscorfigured to peform the uer-defned functionby pro-
grammirg sekcted connections in the AND array (Note that
PEEL™ devce pragrammers autanaticaly program all of the
connections on unused product terns so that they will have no

effect s theoutput function).

Variabl e Product Term Distrib ution

The PER.™18CV8Z provides 113 product terms to drive the
eight OR functions. Thee praluctterms ae dstributed amory
the outputs in graupsof 8,10, 12, 14and 5 to form logical sums
(see Figure 9. This distribution allows optimum use d the
device resurces

Programmable 1/0O Macrocel

The unique twelve-corfiguration ouput macraell providescam-
plete catrol over the arclitectue d eachoutput. The alility to
configure eachouputindepemertly letsyou to tailor theconfig-
uraton of the PEE.™18CV8Z to the precise requiremens of
your desgn.

Macrocell Architecure

Eachl/O macrocel, asshown in Figure 9, conssts of a Dtype
flip-flop and two signal-sekct multiplexers. The canfiguration of
eachmacrocellis deternined by the four EEPROM bits contiol-
ling these nultiplexers. These lits determine output polarity, out-
put type (registered or nonregstered ard input-feedlack th
(bidirectioral 1/0, conbinatolial feedback) Refer to Table 1 fa
details.

Equivalent circuits for the twele macraell confgurations are
illustrated in Figure 11. In addition to emulating the four PAL-
type output sructures €onfiguraions 3, 4, 9, and 10), the macre
cell provides eight addtional configuratiors. When creatinga
PEEL™ devce desgn, the dsired macocell coriguration is
generally specified explicitly in the design file. When the design
is asenbled or campiled, the macrocell canfiguration bits are
definedin the last lines of the JIDEC programming file.

Output Type

The s$gnal fromthe ORarray canbe fed directlyto the ouputpin
(combinatorial function) or latched in the D-type flip-flop (regs-
teredfunction). The D-type flip-flop latches data on the rising
edge of the clockand iscontrolled by the glotal presstand clear
terms. When the synchronous presettermis satified the Q ait-
put of the regster is set HIGH atthe next rigcng edge of thelock
input. Satigying the asyichronous clearsets Q LOW regardless
of the clock tate. If oth terns are stisfied smultareoudy, the
clear will override the preset.

Output Polarity

Each macocell canbe corfigured to implementactive-hich or
active{ow logic. Prggrammable polarity eliminates tle needfor
external inverters

Output Enable

The outpua of each /O macocell can be ebled o disabled
under the contrd of its asociated programmalbe output enable
product term. When the logical corditions programmedon the
output erable termare stisfied, theoutpu signal is propagatedo
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PEEL™ 18CV8Z-25

the VO pin. Otherwise, the autput buffer is switched into the
high-impedarte gsate.

Under the cantrol of the autput enalte term the I/O @n canfunc-

tion asa dedcatedinpu, a dedicatedwput, or a bi-drectional I/
O. Opening every connectian on the autput enalbe term will per-

marently enatbe the autput buffer andyield a dedicatedoutput.
Conwersly, if every canectionis intact, the endb term will

alwaysbe logically false ard the 1/0O will function asa dedicated
input.

Input/Feeadback Sdect

The FEEL™18CV8Z macrocell als provides cortrol over the
feedbaclpath. The input/feedbacksignal asociated wit each I/
O macocell can ke oltained from tiree diferent locatioss, from
the I/O imput pin, from the Q output of the flip-flop (registered
feedback or drecty from the OR gake (combinabrial feed-
back).

Bi-diredional 1/0

The input/feedback sgnal is taken fom the 1/Opin when usng
the pinasa dedcatedinput or asabi-directioral 1/0. (Note thatt
is posdble to creat a registered outpu function with abi-direc-
tiona 1/O, refer to Fgure 9)

Combinatorial Feedback

The signal-select multiplexer gives the macracell the alility to
feedbackhe output of the OR gate, bypasing the ouput buffer,
regardessof whether he autput function is registered or conbi-
natorial. Thisfeature allowshe creation ofag/nchranouslatches
even whenthe ouput mug be dsabled (Refer to cafiguratiors
5,6,7, ard 8in Figure 11.)

Figure 9 Block Diagram of the PEEL™18CV8Z
I/O Macrocell

Registered Fealback

Feedlack al® canbe talen from the regiser, regadless of
whether the output function is programmedo be @mbinatorial
or regstered When imgementinga combnatorial aitput func-
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tion, regigered feetback allowsor the interml latchng of states
withou giving up the wse of the external outpLt.

Programmable Clock Options

A unique feature 6 the FEEL™18CV8Z is a pragrammable
clock multiplexer that allows the wser to sekct trie or comple-
mert forms of eitherinpu pin or product-term clock urces

Zero Power Feature

The CMOS PEEL™18CV8Z features“Zero-Power” gandly
operation for utra-low power corsumption. With the “Zero
Power” feature, rarmsition-detecion crcuitry moritors the inputs,
I/Os (including CLK) and feeblacks If thes signak do not
change br a peiod o time greatethan aproximately two bD's,
the outputs arelatchedin their currert sate andhe devce ato-
matically powers awn. When the next signal trarsition is
detected the device wil “wake wp” for active qoeration until the
signak stop swtching long enaugh to trigger the nex power-
down. (Nate that the tPDis approximately 5 ns. dower a the
first trarsition from sleepmode.)

As aresult of the “Zero-Power” featuresignificant power sv-
ings can be realized focombinatoiia or sequertial operations
whenthe imputsor clock change at a modst rate. See Fjure 5.

Figure 10 Typical ICC vs. Input Clock Frequency
for the 18CVv8zZ
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PEEL™ 18CV8Z-25
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Configuration
Input/Feedback Select Output Sekct
# A|B|C|D
1 0 0 1 0 ) Active Low
Register - -
2 1 0 1 0 o Active High
Bi-diredional 1/0 -
3 0 1 0 0 ) ) Active Low
Combinatorial - -
4 1 1 0 0 Active High
5 0 0 1 1 ) Active Low
Register - -
6 1 0 1 1 ) ) Active High
Combinatorial Feedback
7 0 1 1 1 ) ) Active Low
Combinatorial - -
8 1 1 1 1 Active High
9 0 0 0 0 ) Active Low
Register - -
10 1 0 0 0 ) Active High
Register Feadback -
11 0 1 1 0 ) ) Active Low
Combinatorial - -
12 1 1 1 0 Active High

5d 10
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PEEL™ 18CV8Z-25

Design Security

The FEEL™18CV8Z provides a pecial EERROM <cuity bit
that prevents unauthorized eadng or cqying of desgns pro-
grammed into the device. The security bit is set ly the PLD pro-
grammey either at theconcluson ofthe pr@ranming cycleor as
a separate sep, after the devce hasbeen pogrammed Once the
secuity hit is set it is impossilde to verify (read or program the
PEEL™ unil the entire @vice ha first been easedwith the
bulk-erase function.

Signature Word

The dgnatre word feaure allows a 64-bit coce to be pro-
grammed into the PEEL™18CV8Z if the sdtware option is used
The code caibe read fack everafter the scurity bit hadeenset.
The sgnature word can be used b idertify the patern pro-
grammedinto the devceor torecod thedesgn revision, etc.

Programming Support

ICT's JEDEC file trarslatar allows eag conversion of exsting
20 pin PLD desgnsto the FEEL™18CV8Z, withou the reed fa
recesign. ICT supports a broad range of popular third party
design enty systems,including Data l/O Synaiio ard Abel, Log-
ical DevicesCUPL and othes. ICT also offers (for free) itspro-
prietary PLACE <oftware, an eay-to-use ertry level PGbasd
sdfitware development system.

Programmig swppat includesall the pgular tird party pro-
grammers Data I/O, Logical Devices and numerots others. ICT
also providesa low cat development gpogrammersystem, the
PDS3.
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PEEL™ 18CV8Z-25

Thisdevicehasbeendesignedandtesedfor the gecifiedoperat-
ing rarges. Praper qoeratian outside d these levelsis not guaran
teed Exposure to absdute meximum ratings may caise

. . pemanen damag.
Absolute Maximum Ratings
Symbol Parameter Conditions Rating Unit
vcc Suppy Voltage Relaive o Ground -05t0+70 \Y
Vi, Vo Voltage Applied to Any Pin? Rdative to Ground' -0.5tovVcCc+06 \
10 Output Current Pe Pin (IOL, IOH) +25 mA
TST Storage Temperdure -65 to +150 °C
TLT Lead Temperature Soldering 10 Seconds +300 °C
Operating Range
Symbol Parameter Conditions Min Max Unit
v Supolv Vol Commaecial 475 525 \%
cc olta
PPy ® Industia 45 55 \%
) Commercial 0 +70 °C
Ta Ambiert Temperature
Industia -40 +85 °C
TR Clock Rise Time See Note 3. 20 ns
TF Clock Fall Time SeeNote 3. 20 s
Trvce VccRise Time See Note 3. 250 ms
D.C. Eledrical Characteristics Over the opeating ranggUnless othenige soedfied)
Symbol Parameter Conditions Min Max Unit
VOH Output HIGH Voltage - TTL VCC=Min,IOH=-40mA 24 \%
VOHC Output HIGH Voltage - CMOS VCC= Min,|OH =-100 pA VCC-0.3 \%
VoL Output LOW Voltage - TTL VcC= Min,lOL =160 mA 05 \%
VoLC Output LOW Voltage - CMOS VCC= Min, oL =100 pA 0.15 \%
VIH Input HIGH Voltage 20 Vcc+03 \Y
VIL Input LOW Voltage -0.3 08 \%
1L Inputard I/O Le&age Current VCC=Max, GND < VIN £ VCC, I/O = High Z +10 HA
Isc® Output Shat Circuit Current VcCc=Max,VO=05V, TA =25C -30 -135 mA
Iccs Vcce Curert, Stndby VIN = 0V or Vcc, All Outputs disabled” 10 (typ) 100 HA
Icclo vcc Curent, f=IMHz VIN = 0V or Vcc, All Outputs disabled® 2 (typ) 5 mA
CIN? Input Capecitance 6 pF
TA =25°C,VCC =Max @f=1MHz
couT’ Output Capecitance 12 pF
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PEEL™ 18CV8Z-25

A.C. Electri cal Characteristics

Overthe geratingrarge 8

-25/1-25 )
Symbol Parameter . Units
Min | Max

tPD Iant5 to non-registered output 25 ns
toe Inpu® to output erable® 25 ns
top Inpu® to output disatie® 25 ns
tco1 Clock to Output 15 ns
tco2 Clock to comb. output delay via internal registered feedbadk 35 ns
tCF Clock to Feedback 9 ns
tsc Inpu® or feedback setip o clock 15 rs
tHC Inpu® hold after clock 0 ns
tCL, tCH Clock low time, clock high ime® 13 rs
tcp Min clock period Ext (tSC + tCO1) 30 ns

fMAX1 Internal feedback (Utscrtch! 416 MHz

fMAX2 Extemal Feedback(1/tcP)'* 333 MHz

fMAX3 No Feedback (UtcL+tcH)t 384 MHz
tAW Asynchronous Ree Pule Width 25 s
tAP Inpu® to Asynchronous Reset 25 ns
tAR Asynchronous Reeé recovery time 25 ns
tRESET Power-on resettime for registers in clea state!? 5 ps

Switching Waveforms

Inputs, 1/0,
Registered Feedback, ( ) X
Synchronous Preset _hsod—thon ten toL
Clock \
Asynchronous —tep— | tar
Reset taw
tco tap —top —I —toE —
Registered %—%
Outputs
—tco2 —tp —top —toE —
Combinatorial Y—HH
Outputs
Notes:
1. Minimum DC input is -0.5V, howeve, inpus may undeshoot to -2.0V for peri- 8. Test condtions asune: signal transition times of 3ns o lessfrom the 10% and

ods kss han 20ns.
2.VI andVO are not specified for program/verify opeation.

90% points, timing reference levels of 1.5V (Unless oherwise spedfied).
9. Testone ouput a a ime for a duation of lessthan 1 seond

3. Test Pontsfor Clock ard VCCin tr and f are rderenced atthe 10% and 90% 10.Iccfor a typicd application: This parameter is tested with the devicepro-

levels.

4.1/0O pins areQV ard VCC.

5.“Input’ refersto aninpu pin signal.

6. tOE is measured from inpu transition to VREF£0.1V,

grammael asan8-bit Counter.

11. Parameters are not 100% tested. Spedfications are based on initial charader-
izaion and ae tested after ary design processmodfication that might affect oper-
ationd frequency.

TOD is meaured from input transitionto VOH-0.1V or VOL+0.1V; VREF=VL. 12 All input at GND.

7. Cgpecitarcesare tested on asample basis.
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PEEL™ Device and Arr ay Test Loads

Stardad 50V Thevenin Vi
Load Equivalent
R1 Ru
Output Output
o—— o——
aT <R2 S
Technology R1 R2 Ru Vi CL
CMOS 480kQ 480kQ 22&Q 2.375V 33 pF
TTL 2350 1530 950 2.02V 33 pF
Ordering Information
Part Number Spedal Temperature Padkage
PEEL18CV8ZP-2%5 251s Commeradal 20-pin Plasic DIP
PEEL18CV8Z2J-25 25ns Commerdal 20-pin PLCC
PEEL18CV8ZS-25 251s Commerdal 20-pin SOC
PEEL18CV8ZT-25 25s Commerdal 20-pin TSSCP
PEEL18CV8ZPI-25 258 Industia 20-pin Plasic DIP
PEEL18CV8ZJI-25 25r8 Industial 20-pin PLCC
PEEL18CV8ZSI-25 2518 Industial 20-pin SAC
PEEL18CV8ZTI-25 25r8 Industial 20-pin TSSCP
Part Number
Device Suffi x
PEEL™ 18CV8Z PI-25
Speed
—25 =25rs ipd
Package
P = 20-pin Pastic 300mil DIP Temperature Grade
J= 20ypin Plasic (J) LeadedChip Carrier (PLCC) (Blank) = Canmercial 0 to 70° C
S= 20-pin SOIC 300 mil Gu”W|ng | = Industrial —40to +8° C
T = 20-pin TSSOP 170 mil
9d 10
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