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PALCE16V8 Family

EE CMOS 20-Pin Universal Programmable Array Lagic

CanL: H-7/10/15/25, Q-13/25

MIL: H-10/12, 20125 "
/ Advanced

Micro -
Devices

DISTINCTIVE CHARACTERISTICS

m Pin, funcilon and fuse-map campatlble with all
20-pin GAL® devices

W Electrically erasable CMQS technalagy
pravides recantigurabole [agic and full testability

m High-speed CMOS technalagy
-~ 7.5 ns grapagatian delay far *-7" version
- 10 ns gragagation delay for *-10" versian
- 15 ns grapagation delay far “-157 versian
W Direct plug-in repiacement for the PAL1SHS8
saries and most af the PAL10HS series

® Cutputs pragrammable as registered ar
" combinatarial In any combination

Programmatie autput polarity
Programmastlie enable/disahle caitrol
Prelcacatle cutput raglsters for estacility
Autematic register resat an pawer up

Costzffactive 20-pin plastlc DIP, 2LCC, and
SQIC packages

Extensive third-party saftware and pragrammer
supggant hrcugh FuslanPLD partrers

M Fully tested for 10Q0% programmirg and
functional yialds and high rellabilty

GENERAL DESCRIPTION

The PALCE16VE is an advanced PAL device duilt with
low-pawer, high-speed, electrically-erasable CMOS
technalagy. It is functionally compatible with ail 20-pin
GAL devices. The macracells gravide a universaldevice
architacture. The PALCE15VE will directly replace the
PAL18A8 and PAL10HE series devices, with the axcep-
tion of the PALTSCT.

The PALCE18V3 utilizes the familiar sum-af-praducts
{AND/QOR) architecture that allows users g implement
camplex logic functians easily ang efficienty. Mulliple
levels of campinatarial logic can atways te reduced to
sum-af-graducis farm, taking advantzge af the very
wide input gatas availabie in PAL devices. The agua-
tians are gragrammed inta the device thraugh Haating-
gate cells in the AND lagic array that can be zrased
electrically.

The tixed QR array allows upta eight data graductiarms
percutput far lagic functians. The sumatinese greducts

teeds the cutput macracell. Each macrecell czn be gra-
grammed as regisiered or combinatorial with a2n zciive-
high or active-icw autput. The qutput canfiguration is
determined Ty twao global bits and ane lacal bit
cantrolling four multiclexers in each macracell.

AMD's FusianPLD pragram allows PALCE15V8 de-
signs to ae implememted using & wide variety of gogular
industry-standard ceasign toals. By working closaly with
the FusianFLO ganners, AMD cectifies that the taals
pravide accurate, Guality sugpant. 8y snsuring that third-
panty teals ara zvaileble, costs are lowered because a
designer cces nict have ta bQuy a camplete set af new
taals far sach cevice. The FusionPLD grogram also
graatly recucss cesign time since a designercanuse a
taalthat is alrezady installed and familiar. Please refer (@
the PLD Scftwars Referance Guide for certitied cevel-
agment systems 2nd the Pragrammer Reterance Cuice
far apgraved crogrammers.
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ORDERING INFORMATION

Commercial Products .

AMD programmable logic preducts tar,commercial applications ara availabla with several crdering agtions. Tha ardsr number
(Valid Cambinaticn) is farmed by a combinatian af:

PAL CE 16 ¥'3 cis

L QFTICNAL PAOCESSING
FAMILY TYPE - Blark = Standard Prccsssing
PAL = Pmgrammable Amay Lagic

TECHNOLOGY — PRCGRAMMING DESIGNATOR

CE ~ CMOS Electrically Erasable : Blank = Initial Aslaasa
/4 = First Revisian

UMBER OF S .

:RRAY INPUTS (Diffarant Alganthm from Blank)
/S = Seccad Revisien

QUTPUT TYPE (Same Algarithm as /4)

V = Versatila i

NUMBER OF FLIP-FLOPS

OFERATING CONDITIONS
C = Cammoercial (0°C ta +75°C)

POWER
H = Half Power (30 -115 mA lec)
Q = Quarter Power (55 mA lcc)

SPEED PACKAGE TYFE

7 = 75nsteo P = 2Q-Pin Plastic DIP (FD 020)
i - J = 20-Pin Plastic Leaded Chip
10 ~ 10nstPO Carriar (PL 020)

-15 = 15nstro S = 20-Pin Plastic Gull-Wing
-25 = 25nstrPo ) Small Qutlina Package (SO 020)
Vaild Combinations Yalld Comhinations
PALCE18VEH-7 PG, JC s The Valid Cambinations table lists canfigurations
PALCE18VEH-10 | PC,JC, SC /4,75 planned ic &e supparted in volume for this davics.
SALCEI6VEH15 Cansult ine local AMD sales ofﬁca'ta confirm
PC, JC, SC availability <f spacific valid cambinations and to

PALCE18VEH-25 Blank, chisck an nswiy released cambinaticns.
PALCE16VEQ-15 4
PALCE168V8Q-25 PC.JC _ Nate: Mackad with AMD laga.

2-50 PALCE16VEH-7/10/15/25, Q-15/25 (Com'1)
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ORDERING INFORMATION
APL Products (Military)

AMO pregrammable logic preducts for Asraspaca and Defense agplications ara available with saveral ardering cpticas, APL
(Approved Products List) preducts are fully compliant with MIL-STD-383 requiremants. The arder aumbder (Valid Camainatica)
is farmed by a cambination af:

PAL CE 16 YB8H-1QE5/BR A
= e == S

FAMILY TYPE , L LEAD FINISH ‘
PAL « Programmagle Array Lagic A = Hat Saldar Oip
TECHNOLQOGY ) PACKAGE TYPE
CE = CMOS Elsctrically Erasable R = 20-Pin Caramic OIP (CO 020)
2 = 20-Pin Caramic Leadless
:gg!Es?NgfﬁS Chip Carriar (CL 020)
OUTPUT TYPE :
V = Versatile ———— DEVICE CLASS
NUMBER OF FLIP-FLOPS /8 = Class 8
POWER ——— PROGRAMMING DESIGNATOR
H = Half Pawer (130 mA Icc) Blank = Initial Release
E4 = First Ravisian
SPEED (Difterant Algarithm fram
-10 = 10 astpro Blank)
-15 = 15nstePo ' , ES = Second Revisian
20 = 20 ns 0 . (Same Algarithm as £4)
-25 = 25nsteo
r Valld Camblnations Valld Comblnations
Tha Valid Cambinatians table lists canfigurations
PALCE16VE8H-1Q ES planned o be supported in valume far this device.
e~ | PALCE16V8H-15 £4, €5 /BRA ) Censult the lecal AMD sales offica ta canfirm

/824 avaiiazility aof specific valid caombinations,
PALCE16VEH-20 8lank, check an newly released cambinations and to ab-
PALCE18VEH-25 Ed tain additional data an AMD's standard military
graca pgraducts.

Nate: Markad with AMD loga.

Group A Tests
Graup A tests ceasist of Subgraups 1,2, 3,7, 8, 9,10, 11,

Mliftary Bum-in

Military bum-in is in accardance with the current ravision of MIL-STD-883, Tast Methed 1015, Canditians A thraugh E. Test
canditions are sslected at AMD’s ogtian.

4
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FUNCTIONAL DESCRIPTION

The PALCE16V8 is a universal PAL device. It has eight
independently canfiguraole macrocells (MCo—MCy).
£ach macracell can te canfigured as registered qutpu,
cambinatarial output, combinatarial O or dedicated in-
put. The gragramming matrix implements & pragram-
mable ANO logic array, which drives a fixed OR logic
array. Buffers for device inguts have comglementary
outputs ta provide user-programmable input signal po-
larity. Pins 1 and 11 sarve either as array inputs or as
clock {CLK) and autput enable (Qg}, respectively, {or all
flip-flaps.

Unused input pins shauld ge tied directly to. Vec or GNO.
Product terms with all bits ungrogrammed {discon-
nected) assume the logical HIGH state and product
terms with bath true and camglement af any ingut signal
caonnected assume z logical LOW state.

The programmable functions an the PALCE16VS are
automatically contigured from the user’s design specifi-

cation, which can be i 2 number of formats. The design
specificalion is pracessad by development scftware (o
verify the design anc create a programming file, This
file, ance downlaacded (o a programmer, canfigures the
device accarding to thie usar's desired function.

The user is givan iwao design aptions with the
PALCE18VE. First, itcan be gragrammed 25 a standard
PAlL device from the FAL18RE and PAL1QHS searies.
The PAL programmer manufacturer will supply device
codes far the stancdard PAL device architectures lq ge
used with the PALCZ18V8. The programmer will pra-
gramihe PALCE13YS in the carresponding archites-
ture. This zllows the usarto use existing standard PAL
device JEDEC files without making any changes to
them. Altematively, (ne device ¢an ge programmed as
aPALCE18VE. Heratheusermustuse the PALCE16VS
device cade. This ogtion allows full utilization af the
macrocell.

Ta
Adjacent
Maceacell
i1
f 11 0t —10
CcC——00
- Vee
= ¢—0X o
10 =
T A
Y —j:SLOX
3 SGi ) -[ 1
2 e oe Y
] o VOx
j Q 10]
) il _
7 = SLix CLK — a J
10
g { 11
QXpb—— From
Adjacent
"SGs j—E‘ SLOx Pin
144C8CLAIA

*in macracells MCa and MC7, SG1 is replaced Gy SGQ an (he feedback multiplexar,

PALCE158Y8 Macraocel!
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Configuration Options

Each macrocell can be configured as ane of the follow-
ing: registered output, combmatonaloutput comuinato-
rial 1/Q, ar dedicated input. In the registered output
canfiguration, the output buffer is enabled by the OEpm
In the cambinatarial configuration, the buffer is either
cantrolled by a product term or always enabled. In the
dedicated input configuration, itis always disabled. With
the exception of MCa and MCy, a macrocell configured
as a dedicated input derives the input signal trom an ad-
jacent IfO. MCq derives its input from pin 11 (O) and
MC7 fram pin 1 (CLK).

The macracell canfiguratians are cantrolied by the con-
tiguration control word. it contains 2 global bits (SGQ
and SG1) and 16 lgcal bits (SLOq through SL07 and SL1a
through SL17). SGQ determines whether registers will
pe allowed. SG1 determines whether the PALCE16VS
will emulate a PAL16R8 family or a PAL10H8 tamily de-
vice. Within each macrocell, SLOx, in conjunction with
SG1, selects the canfiguration of the macrocell, and
SL1x sets the output as either active low or active high
tor the individual macrocell,

The configuration bits work by acting as control inputs
for the multiplexers in the macrocell. There are four mul-
tiplexers: a product terminput, an enable select, an out-
put select, and a feedback select multiplexer. SG1 and
SL0x are the controi signals for all four multiplexers. in
MCa and MC7, SGO replaces SG1 anthe feedback multi-
plexer. This accommodates CLK geing the adjacent pin
for MC7 and OE the adjacent pin far MCo.

Registered Qutput Configuration

The control bit settings are SG0=0,SG1 =1 and SLG: =
0. Tnere is anly one registered canfiguration. All eight
product terms are available as inputs ta the OR gate.
Data palarity is determined by SU1. The (lip-tlop is
loaded on the LOW-to-HIGH transition. of CLK. The
feedback path is from Q on the register. The autput
bufter is enabled by OE.

Combinataorial Configurations

The PALCE16VS8 has three cambinatarial output con-
figurations: dedicated output in a ncn-registered device,
I/O in a non-registered device and 1/Q in a registerad
device.

Dedicated Qutput In a Non-Registered
Device

The contral bit settings are SG0=1,5G1 =0 and SLG: =
0. All eight product terms are available to the Of gate.
Although the macracell is a dedicated autput, the teed-
hack is used, with the exception of pins 15 and 18. Pins
15 and 16 do nat use teedback in this, made. Secause
CLK and QF are nat used in a nan-régistered device,
pins 1 and t1 are available as input signals. Pin 1 will
use the teedback path of MC7 and pin 11 will use me
teedback path ot MCo.

Cambinatarial I/O In a Non-Registered
Device

The controlbitsettings are SG0 =1,SG1 =1, and SLO, =
1. Only sevan groduct terms are availadle o the OR
gate. The eighith graduct tem is used ta enable the out-
put buffer. The signal at the VO pin is fed back to the
AND array viz the teedback multiglexer. This allows the
pin to be used as an input.

Because CLK and OE are not used in a non-registered
device, pins 1 2nd 11 are available as inputs. Pin 1 will
use the teectack path of MCrand pin 11 will use the
{eedhack path ¢i MCa.

Combinatecrial I/O in a Registered Device

The controltit seitings are SG0 =0, SG1 =1 and S0z =
1. Only seven praduct terms are available to the OR
gate. The eighith praduct term is used as the output
enable. The feedback signal is the corresponding /O
signzl.

Dedicated Input Canfiguration

Thecantrotbit settings are SGO =1, SG1 =0and SLOx =
1. The output bufteris disabled. ExceptforMCe and MC7
the feedback signal is an adjacent I/Q. Far MCo and MC7
the feedback signals are pins 1 and 11. These canfigu-
rations are summarized in Table 1 and illustrated in
Figure 2

Tabie 1. Macrocell Configuration

sGa| sa1| sLox] Cell Contiguration| Devices Emutated

Device Uses Registers

a 1 Q | Registered Qutput | PAL16AE, 16A8E,
16R4
Q 1 t | Combinatarial YO | PAL16RS, 16R4

Oevice Uses No Registers

1 Q a Cambinatorial PAL1QHSE, 12HSE,
Qutgut 14H4, 16H2, 10LS8,
12L8§, 14L4, 1812
1 a 1 lnput PAL12HS, 14H4,
16H2, 1208, 144,
1612

Cambinatarial ¥Q | PAL1IELS

Programmahle Qutput Paolarity

The golarity of each macracell can be active-high ar ac-
tive-low, either (@ maich autput signal needs cr {0
recduce graduct terms. Pragrammable golarity allows
8aalean expressians ta e written in their mast campact
farm (true ar inverted), and the output can still be af the
desired palarity. It can alsa save “OeMarganizing”
effans.

Selection is thraugh 3 programmable bit SL1x which
cantrals an exclusive-OR gate at the output of the AND/
ORtagic. The cutgutis active hignif SL1is 1 and active
low it SLtcis 3.

PALCE15Y3 Family 2.53




AND

Q€ Q&
0 Q 0 Q
ck—p T Cl—> Q
—
< | 0
Registered Active Law Registarad Active High
Cambinatarial I/Q Active Law Combinatcrial ¥Q Active High
Vee Vec
Nete 1 Nate 1
Comupinatarial Qutput Active Law Caombinatarial Qutput Active High

]

Adjacent UQ gin
Nates: :5< :J

. . . Nate 2
1. Feedback is nat availatle an pins 15
and 18 in the camainaterial eutput mods. - i
. o . P T Oecicated input
2. This cantiguratica is nat availabls aa gins 15 and 186, 14408C-C02A

Figure 2. Macrocell Canfiguratians
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Power-Up Reset

Alltlip-flaps powerupto alogic LOW far predictatie sys-
tem initialization. Qutputs of the. PALCE18VE will de-
pend an whetner they are selected as registered ar
combinatarial. [ registered is selected, the quiput will be
HIGH. It combinatarial is selected, the output will te a
function of the logic. -

Register Preload

The register on the PALCE16V8 can be preloaded iram
the output pins ta facilitate functional testing of comglex
stale machine designs. This teature allows direct load-
ing of arbitrary states, making it unnecessary to cycle
through lang test vector sequences to reach a desired
state. In addition, transitions from illegal states can be
veritied by laading illegal states and observing proper
recavery.

Security Bit

A security bit is provided on the PALCE16VE as a deter-
rert to unauthorized copying of the array configuration
patterns. Once programmed, this oit defeats reacback
and verification of the programmed pattern by a device
programmer, securing propretary designs tram cam-
petitars. The bit can only be erased in conjunction with
the array during an erase cycle.

Electronic Signature Word

An electronic signature ward is provided in the
PALCE16V8 device. It cansists of 84 bits of programim-
able memary that can contain user-defined data. The
signature data is always available to the usarindepend-
ent of the security bit.

Programming and Erasing

The PALCE18V8 can be pragrammed on standard lagic
programmers. It also may be erased lo reset a previ-
ausly contigured device back o its virgin state. Erasyre
is automatically performed by the programming harg-
ware. No special erase operation is requirad.

Quality and Testability

The PALCE16V8E affers a very high level af built-in qual-
ity. The erasability of the device provides a direct means
of verifying perfarmance of alt AC and OC parameters.
In addition, this verifies complete pragrammability and
functionzlity of the devica lo pravide the highest pro-
gramming yields and gost-programming functional
yields in the indusiry.

Technology

The high-speed PALCE16VS is fabricated with AMD's
advanced. electrically erasable (EE) CMOS pracess.
The array connections are formed with praven EE cells.
Inputs and cutputs are designed to be compatible with
TTL devices. This technology provides strong input
clamp diodes, output slew-rate cantrol, and a grounded
substrate for clean switching.

PALCE1IBVE Family 2-35
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ABSOLUTE MAXIMUM RATINGS

Starage Temperaiurs ~85°C (0 +150°C
Ambient Temperature
with Pawer Applied
Supgly Voltage with
Resgpect ta Ground
0OC Ingut Voltage

OC Qutput ar 1/Q
Pin Voitage

~53°C la +125°C

-0.5Vie +7.0V
—-Q.5V to Vecec + 0.5V

-35V toVeec +0.5V

Static Oischarge Volitage 2001V
Latchup Cumrant
{Ta =0°Cto 75°C) 100 mA

Strassas abave thesae listed under Absaluts Maximum Rat-
ings may causs permanent device failure. Functionality atar
above thess limits is nat implied. Expasure to Absalute Maxi-
murm RAatings lor extended periods may affect device reliabil-
ity. Pragramming canditions may differ.

OPERATING RANGES
Commercial (C) Devices

Temperatyre (Ta) Ggerating

in Free Air g°C o =73°C
Supgly Valtage (Vcg) with
Respect ta Grounrd +4.75 V10 £3.25V

QOperating ranges define thase limits between ‘which the func-
tanality of the cavica /s quarantesd.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified .
Parameter
Symbaol Parameter Description Test Conditions Min. ;| Max.| Unlt
Vau Qutput HIGH Valtage lee = =3.2 MA Vin = Vin ar Vi 2.4 v
Vece = Min.
Vau Qutput LOW Voliage lce = 24 MA Vin = Vinor Vi, 0.5 Vv
Vee = Min.
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 v
Valtage for all Inputs (Note 1)
ViL Ingut LOW Voltage Guaranteed input Logical LOW 0.8 Y
Valtage for all Inputs (Note 1)
it lnput HIGH Leakage Current | Vin=5.25V, Veo = Max. (Nate 2) 10 LA
I Input LOW Leakage Currant Vin =0 V, Vee = Max. (Note 2) -100 | pA
loz+ Git-State Qutput Leakage Vaut = 5.25 V, Vee = Max. 10 wA
: Current HIGH Vin = Vinar Vie (Note 2)
lazL Otf-State Qutput Leakage Vaur =0 V, Veo = Max., -100 [ {A
Current LOW Vin = Vinar Viu (Nate 2)
Isc Qutput Shart-Circuit Current Veur=0.5V Vee = Max. (Nete 3) =30 | =180 | mA
lce Supply Current (Oynamic) Qutputs Cpen {lout = 3 MA) 115 | mA
Vee = Max., { = 25 MHz
Motes:

1. Thesa are absclute values with raspect ta devica graund aand all aversheets due ta sysiam or taster noise are includad.
2. VO ginleakage is the warst casa of he and lazu (or v and lozm).
3. Not mare than cne qutput should be sharted at a time and duratian of the shan-circunt should nat exceed ane secand.

VouT = 0.5 V has been chasen ta avaid test groblems caused by tester graund degradaticn.

PALCEIBVEH-T (Com'l)
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CAPACITANCE (Note 1)

[Parameter :
Symbaol Parameter Descriptions Test Condltions Typ. | Unit
Cw Input Capacitance Vin=20V Vee = 5.0V, Ta = 25°C, S | pF
Cour Qutput Capacitance Vour=20V | f=1MHZ 8 | pF
Nata: )

1. Thess parametars ara nat 100% tested, but are evaluatad at intial characterdzatian and at any timae the design is modified
whers capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter
Symbal Parameter Description Min. Max. Unit
tro input or Feedback to Caombinatarial Qutput 8 Qutputs Switching 7.5 ns
1 Qutput Switching 7 | ns
ts Setup Time from Input or Feedback to Clock
MHold Time Q ns
tco Clock to Output 5 ns
. Clock Width oW 4 ns
tw HIGH 4 ns
M aximumm External Feedback 1/(ts+tca) 10¢ MHz
fuax Frequency Intemal Feedback (fex) . 125
(Nate 3) No Feedback | 1/(twrirtwn) 125 MHz
tpzx OE to Output Enable 5 ns
texz OE to Qutput Disable 8 ns
teA Input to Cutput Enable Using Praduct Term Contral 9 ns
ten [nput to Cutput Disable Using Product Term Control g ns
Natas:

2. Saa Switching Tast Circuit for tast canditions.

3. Thesa paramsters are nat 100% tested, but are calculated at inttial characterization and at any time the dasign is medfied
whers frequency may be affected.

PALCE16VEH-7 (Com’l) 2-58
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BSOLUTE MAXINUM RATINGS
‘orage Temperature -65°C to +150-C
mbient Temgerature
ith Power Agolied
upply Valtage with
espect to Ground

:C Ingut Voitage

iC Qutput ac 1O
'in Voltage

-+ _559C 10 +125°C

-05Vio 7.0V

-0.5V toVee +Q.5V

static Oischarge Voltage 2001 V
.atchup Current
(Ta = Q°C ta 75°C) 100 mA

Strassas abave those listed under Absalute Maximum Hat-
ngs may causa permanent device failure. Functionality at or
1bgve these limits is nat imglied. Expasure ta Absalute Maxi-
num Ratings for extended geriods may affect device reliabil-
ity. Pragramming canditians may diffar.

-0.5V toVee +035 V"

OPERATING RAMGES
Cammercial {C) Devices

Tempgerature (Ta) Ccarating

in Free Air 0°C to +75°C

Supply Voltage {(Vcz) with
Respect ¢ Cround +4.75 V1o +3.25 V
Operating ranges define :f.cse limits hetwesn which tha func-
tonality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specitied
¢ Parameter ’
Symbaol Parameter Description Test Conditions Min. | Max.| Unit
VaH Output HIGH Voltage o =-3.2mMA  Vin=ViHar Vi 2.4 v
Vee = Min.
Var Cutput LOW Voitage ot = 24 mA Vin = Vin o ViL 0.5 v
Vee = Min.
Vin input HIGH Voltage Guarantaed Input Logical HIGH 2.0 v
Valtage for all Inputs (Nate 1) :
Vi Input LOW Valtage Guaranteed input Lagical LOW 0.8 vV
Voltage for all Inputs (Nate 1)
it input HIGH Leakage Current | Vi =5.29 V, Vec = Max. (Noiz 2) 10 HA
lie Input LOW Leakage Current Vin =0 V, Veec = Max. {Note 2) ~1Q wA
lozr Off-State Qutput Leakage Vaut = 5.25 V, Vce = Max. 10 | uA
Curreat HIGH Vin = Vinar Vi (Nate 2) A
lezL Oft-State Qutput Leakage Vaur = 0 V, Vee = Max. -10 | uA
Current LOW Vin = Vinar Vi (Nate 2)
Isc l Qutput Shont-Circult Current [ Vour =0.3V Vee = Max. (Nciz 3) -30 | -150| mA
lce Suggly Current (Dynamic) Qutputs Qgen (lout = § MA) 115 | mA
Vee = Max,, | =25 MHz
Nates:

1. These are absqglute values with respect ta device graund and all avershects due (@ sysiam ar tester naisa are included.

2. VQ pinleakage is the warst casa af it and ozt (or It and loz=).
3. Nat mare than ane autgut shauld be sharted at a time and duratian af the shart-cireuit shauld aat excaed one sacand.

Vaur = 4.5 V has 2een chasen to avaid test problems causad Qy tester ground degracatian.
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CAPACITANCE (Note 1)

Parameter . ’
Symboli Parameter Descriptions Test Conditions Typ. Unit
CiN Input Capacitance Vin=20V Vee =39V, Ta=25°C, 5 oFf
Ceur Qutput Capacitance Vour=20V P=1MHZ [ 8 oF
Note: '

1. Thesa garameters are not 100% (estad, but ar2 evaluated at initial charactarizzticn and at any time the design is medified
whare capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter
Symbal Parameter Description Min. Max. Unit
te0 input or Feedback to Combinatarial Qutput 10 s
ts Setup Time from Input ar Feedback to Clack 75
tH Hold Time 0 ns
tco Clack ta Qutput ' - , 75 ns
e Clack Width oW 6 ns
twH HIGH 6 ns
Maximum External Feedback 1/{ts+tco) 66.7 MHz
fmax Frequency Intemal Feedback {fenr) 71.4 MHz
(Nate 3) No Feedback | 1UQwnsten) 83.3 MHz
tezx OE to Qutput Enable 10 s
texz QE to Output Disable 10 .
tea Ingut to Qutput Enable Using Product Term Contral 10 ns
ter Input ta Qutput Oisable Using Product Term Cantrol 1Q ns
Notes:

2. See Switching Test Circuit far tast canditians.

3. These parameters ara nat 100% tested, but are calculated at initial characterizaticn and at any time the design is modified
where frequency may be affected.
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QABSOLUTE MAXIMUM RATINGS

Storage Temperature -85°C t0 +130°C
Ambient Temperature
with Power Applied
Supply Voltage with
Respect ta Ground

-55°C t0 +125°C

—0.5V1a +7.0V
OC Input Voltage —0.5V toVec +0.5V

OC Qutput or /O

Pin Volitage 0.5V toaVeec +05Y

Static Discharge Vaitage 200t V
Latchup Cument
(Ta = 0°C t0 75°C) 100 mA

Stressas abave thase listed under Absclute Maximum Aat-
ings may cause permanent device failure. Functianality at or
abovae thesae limits is not imglied. Expasure to Absalute Maxi-
mum Ratings for extended geriods may affect davice relianil-
ity. Pragramming conditions may diffar.

OPERATING RANGES
Commercial (C) Oevices

Temgeraiura (Ta} Ceerating

in Fres Air 0°C to +75°C

Supgly Vollage (Vcz) with

Respectia Greunc +4.73V 10 +5.25V

Qoerating ranges Cefine iresa limits betwsen which the furc-
tianality of the devica is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbal Parameter Description Test Conditions Min. | Max. | Unit
Vau Qutput HIGH Voitage lon = 3.2 MA Vin = ViH ar Vi 2.4 Vv
Vee = Min.
Vau Qutput LOW Voitage loL = 24 MA Vin = Vin or Vi 0.5 v
Vee = Min. :
ViH Input HIGH Voltage Guaranteed lnput Lagical HIGH 2.0 v
Valtage far all Inputs (Note 1)
Vi Input LOW Vcltage Guaranteed Input Lagical LOW 0.8 v
Voltage far all Inputs (Note 1)
I Input HIGH Leakage Currant | Vin=9.25 V, Vee = Max. (Nctz 2) 10 LA
I Input LOW Leakage Current Vin =0V, Vec = Max. (Notz 2} -10 A
lozr Otf-State Qutput Leakage Vout = 3.25 V, Vec = Max. 10 WA
Current HIGH Vin = Vinar Vi (Note 2)
lazu Off-State Qutput Leakage Veur = Q V, Ve = Max. -10 | uA
Current LOW Vin = Vg ar Vie (Naote 2)
Isc Qutput Short-Circuit Current Vour =0.5V Vee = Max. (Nctz2 3) -3¢ -150 | mA
lec Sugply Current Qutputs Open {lout = @ MA) | H 30
(Oynamic) Vee = Max., f = 25 MHz [ a 55 ™
Nates:

1. These are absaluta values with resgect (g devica graund and all avarshccts due i€ sysiem ar taster ncisa are included.
2. ¥Q ginleakage is the warst casa of liL and lozu (ar i1 and lazw).
3. Nct mare than dne cutput shauld be sharted at a time and duratian af the shant-circuit shauld nat exceed cna secand.

VeuT = 0.3 V has been chigsen ta avaid test grablems caused by taster graund degracdaticn.
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CAPACITANCE (Nate 1)

pParameter ’
Symbal Parameter Descriptions Test Conditians Typ. } unit
Ciy Input Capacitance Vin=2.0V Vce = 5.0V, Ta = 25°C, 5 | pF
Cour Qutput Cagacitance Vour=20V | =1 M=z 8 | pF
Note:

1. These parametars are nat 100% tesied, gut zre avaluatad atinitial charzciarizaticn and at any time the design is medified
whars cagacitance may be atfectad.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Nate 2)

Parameter 13 23
Symbol Parameter Description Min. Max. Min. Max, Unit
teo Input or Feedback to Combinatorial Qutputl 15 25 [ as
is Setup Time from Input or Feedback to Clack 12 15
tH Hald Time o . a ns
tco Clock to Qutput ) 10 12 as
:::LH Clock Width ;?C\;J_{ : :z :z
M External Feedback | 1/(ls+lca) 45.5 37 MHz
fmax Frequency lnternal Feedback (lcnr) 50 40 MHz
(Note 3) No Feedback | U(westw) | 62.5 41.6 MHz
tpzx QE to Qutput Enable | 15 20 ns
tPxz Q& to Qutput Disable 15 20 ns
tea Input to Qutput Enable Using Praduct Term Cantrol 15 20 ns
leR Input to Qutput Disable Using Product Term Cantrol 19 20 as
Nates:

2. See Switching Test Circuit far test conditians.
3. These parameters are nat 100% testad, but are calculated at initial charactacization and at any time the design is medified
where frequency may be zltected. . :
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature -55°C to +150°C

Ambient Temperature

with Power Applied -53°C to +125°C

Supply Voltage with

Respect to Ground -0.5Vto +7.0V

-0.SVioVecec+1.0V
—0a5VioVec+1.0V

OC input Voltage
DOC Qutput or ¥O Pin Vaitage

Static Qischarge Valtage 200t vV
Latchup Current
(Te = =55°C to +125°C) 100 mA

Stresses above thass listad under Absolute Maximum Rat-
ings may causa germanent device failure. Functionality at or
above thase limits is nat implied. Expasure ta Absalute Maxi-
mum RAatings for extended geriads may affect devics ralizail-
ity. Programming canditions may diffar. Absaluta Maximum
Ratings are for system design referencs; garameters given
are not tested.

OPERATING RANGES
Military (M) Devices (Nate 1)
Operating Case
Temperatura (Tc)
Sugply Vaitage (Vce)
with Respect to Ground

-55°C to #125°C

+45Vio+35V
Ogerating rangss defing thasa limits between which ths func-
tianality of the devics (s guaranteed.

Nate:

1. Military praducts ars tasted at Te = +25°C, +125°C
and -35°C, ger MIL-57D-383.

DC CHARACTERISTICS over MILITARY operating ranges unless otherwise sv;.:Jeciﬁed

(Note 2)
' PRELIMINARY
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
Vam Output HIGH Voltage lch = ~2.0 MA  Vin = ViH or Vi 2.4 %
Vee = Min.
Vau Output LOW Voltage lcL = 12 MA Vin=VimorVie 0.5 v
Vee = Min.
Vis Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 v
Vaoitage for all Inputs (Nate 3)
Vie Input LOW Valtage Guaranteed Input Logical LOW 0.8 v
Valtage for all inputs (Ncte 3)
I Ingut HIGH Leakage Current Vin = 5.5V, Vec = Max. (Note 4) 10 LA
fie Ingut LOW Leakage Current Vin =0V, Vo = Max. (Note 4} -100 A
lazH Qtf-State Qutput Leakage Vour = 9.5 V, Vce = Max. 14 uA
Current HIGH Vin = Vim ar Vie {(Nate 4)
lozL Off-State Qutput Leakage Vaour = @ V, Veo = Max. -100 LA
Current LOW Vin = Vimar Vie (Nate 4)
Isc Qutput Shont-Circuit Curremnt Vee = 5.0V, Vaur = 0.5 V (Nctz 3), -30 | -150 mA
T =25°C
lcc Supply Current Qutputs Qgpen (lcutr = d MA) 130 mA
{Oynammic) Vee = Max., t = 29 MHz
Nates:

2. Fer APL praducts, Group A, Sutigroups 1, 2 and 3 are tested per MIL-STU-833, Methced 3308, unless atherwisa natad.

3. ViL and Vi are input canditions of cutput tests and ars nat themsalves directly tested. ViL and Vi4 are absalute veltages with
raspect ta device ground and include all avershaools dua ta system and/cr lestar ncisa. Dg nat attempt ta tast thess values

withaut suitable equigment,

11O gin leakage is the warst case af lw and loz (ar 4 and lazH).

5. Nat mora than ane auiput shauld ge shcrted at a lime and duration af the short-circuit shauld nat exceed one secand.
VauT = 0.5 V has 2een chasan to avaid test prealems causad 2y {ester ground degradaticn. This parameter is not 100%
tested, but 's evalcatad at initial charactenzaticn and at any ume the design is mccified wnere Isc may ke aitacied.
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CAPACITANCE (Note 1) .
garameter - I !
Symbal Parameter Descriptions Test Canditions Tyn. Unit
| lnout Capacitance | V=20V Vec = 5.0V, Ta = 25°C, 8 | oF
Cour | CQutput Capacitance | Vour=20V [ f=1MHz 8 | pF

Nate:

N
L

Thesa paramarars are aat 100% testad, but are avalyated atiniial characierizzticn 26d 2t any time the design is madifizd
where czoacitance may be affectad.

SWITCHING CHARACTERISTICS over MILITARY aperating ranges (Nate 2)

PRELININARY
Parameter )
Symubal Parameter Description - Min. Max. Unit
) Imcut or Feedback to Comainaterial Cutput 10 | ns
& { S=tup Time from Input or Fezcback ta Clack 10 as
tH l Held Time ns
lco [ Clack to Qutput 7 as
t LOwW
= Clack Width 3 s
o HIGH -8 as
Maximum External Feedback 1/(ls+ico) 58.5 MHz
faaax Frzquency Internal Feedback (fcat) §2.5 MHz
(Note 3)

No Feedback 1/ (b +len) §2.5 MHz
tpzx OE ta Output Enable  (Note 3) 10 ns
texz OE ta Output Disable (Note 3) 10 ns
tEA Ingut to Qutput Enable Using Product 1a ns

Tarm Contral (Nate 3)
teg Incut ta Qutput Disable Using Product 10 ns
i Tarm Contrat (Nate 3)
Nates:

2. See Switching Tast Circuit far test canditians. Far APL Praducts, Graup A, Sutgrcups 9. 10, and 11 are tested ger
MIL-STD-882. Methed S00S, unless ctherwise nated.

3. Thass parametars are aal 100% tested, but are evaluated at initial characizrzaicn and at any tima the design is madified
where thesa parametars may Se affected. :
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AESOULUTE MAXIMUM RATINGS
Siorage Temgeraiure :

Ampient Temperature

with Power Apglied -53°C 10 ~125°C
Supoly Voltage with
Aespect to Ground -0.5Vie +7.QV

—-J5VtoVec+1QV
-0.5VioVecc+1.0V

DC Input Voltage
OC Qutput ar /Q Pin Valtage

Static Oischarge Valtage 2001 v
Latchug Currant
(Tc = =55°C to +125°C) 100 mA

Strasses abave thase listed undar Agsalute Maximum Rat-
ings may causa germanent device failur2. Functionality at ar
abave these limits is nat implied. Exgasurs (g Absaluts Maxi-
mum Aatings for axtended periods may alfect device reliatil-
ity. Pragramming conditions may differ. Absalute Maximum
Ratings are far system design reference; parameters given
ara not tastsd.

f
QFERATIN
Military (M) Devices (Mote 1)
Cgerau-z Casz
Temgerziues (Te)
Supply "/citage (Vee)
with Resz2<t o Ground

G RANGES
avic
2
~33°C 0 ~125°C

+43Y 10 +335V

Operating rarg 2s defing thasa limits berween whica the func-
tionality cf :ns Zevica is guaranteed.

1. Miitary zrocucts are tasiad at Tg = +25°C, =135°C
and -33°C. 2er MIL-5TD-593.

DC CHARACTERISTICS over MILITARY aperating ranges unless atherwise specified

(Note 2)
Parameter
Symbol Parameter Description Test Canditians Min. | Max. | Unit
VaH Cutput HIGH Valtage lan = 2.0 MA  Vin = Vs ar ViL 2.4 v
Vee = Min.
Vou Qutput LOW Voltage loL = 12 MmA Vin = Vim0 Vi a9.5 \V;
Vee = Min.
Vs Input HIGH Volitage Guarantead Inout Lagical HIGH 2.0 \
Vaoltage tar all inguts (Ncte 3)
Vie Input LOW Voltage Guarzntesd Input Lagical LOW 0.8 \Y;
Valtage tar all inputs (Nete 3)
lin4 lnput HIGH Laakage Currant Vin = 3.5V, Veo = Max. (Nate 4) 10 | pA
{ e Ingut LOW Leakage Currant Vin =Q V, Veo = Max. {Ncte 4) -10 , uA
lozs Qff-State Qutput Leakage Vout = 5.5V, Vcg = Max, 1 HA
Current HIGH Vin = Vinar Vie (Note 2}
loz Qtt-State Qutput Leakage Vaur =Q V, Veo = Mex. -104 A
Current LOW Vin = Vimar Vi {Nate <;
Isc Cutput Shont-Circuit Currant Vee = 5.0V, Vour = 3.2V (Notz 3), -30 | 138 mA
T =25*C
lee Supply Current (Oynamic) Qutguts Qgpen (lcur = C MA) 130 mA
Vee = Max.. f = 23 MBzZ
Notes:

2. Far APL greducts, Graug A, Suagraugs 1, 2 and J are tested ger MIL-STD-2Z3, Methad 3GCS, unless cthervisa nctad.

3. ViL and ViH are input canditicas af autput tests and are aat themsalves directy lasiad. Vit ane Vim are asclute veltages with
respect 1o devica graund and include all avershaats due (g sysizm and/ar (asiar ncisa. Oa nct attemat (o test thesa values
withaut suitable aquigment,

4. UQ pin leakage is the warst casa of i, and loz (¢r ik ana lam).

n

MNat mare than ane autput shculd be shartad at atime and duralicn cf the shcr-Creul shculd agt excaed ana sacznd.

Vaut = 0.5 V has teen chasan (@ avaid (est grablems causad Oy tastar graeund dagradatica. This garameter is act 100%

lesied, hut is evaluated at iawial chacacterizatian and at ady lime the 2asign is mccified whaca 1sc may 2e affected.
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CAPACITANCE (Nate 1)

Parameter ) -
Symbal Parameter Descriptions Test Conditions Typ. Unit
Cin Input Capacitance Vin =2.0V Vec =30V, Ta = 25°C, 8 pF
Caour Qutput Capacitance . Nour=20V | f=1MHz 8 pF
Note: '

1. Thesae parameters are act 100% tested, but are evaluated at initial charactacizaticn and at any time the desiga is madfified
where capacitance may be affectad.

SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 2)

Parameter
Symbol Parameter Description Min. Max. Unit
| te0 l incut ar Feecback o Combinatarial Qutput 15 as
ts Setup Time from Input or Feedback to Clock .12 ns
tH Haold Time Q ns
tco Clack to Qutput 12 ns
Low ) :
e, Clock Width 19 ns
b 1 HIGH “10 ns
Maximum External Feedback 1/{ts+lca) 41.8 MHz
fMAY Frequency Intemal Feedback {fenT) 45.3 MHz
(Note 3)

v No Feedback T{denrt=twn) 50 MHz
tpzx OE to Output Enable (Note 3) - 15 ns
texz OE to Output Disable (Note 3) 15 ns
tea Input to Qutput Enable Using Product 19 ns

Term Control (Nate 3)
ter Input ta Qutput Disabile Using Product 15 ns
Term Coantrof {(Nate 3)
Notes:

2. Sesa Switching Test Circuit for test conditians. Far APL Praduats, Graug A, Sutgroups ¢, 10, and 11 are tesied ger
MIL-STD-883, Methed 5005, unless atherwise nated.

3. These parameters ars aat 100% tasted, but are evaluated atinitial characterization and at any lime the design is madified
where thesa parameters may ge affected. )
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\BSOLUTE MAXIMUM RATINGS
itarage Temperatura - =55°C to +150°C

\mbient Temperatura
Jith Power Applied

Supply Voltage with
lespect to Ground

JC Input Valtage
JC Qutput or VO Pin Vaoltage

-53°C tg +125°C

05VioVec+ 1.0V
-085VioVec+1.0V

Static Qischarge Voitage 2001V
Latchup Current
(Tc = ~55°C to +125°C) 100 mA

Strasses abova thase listad undar Absalute Maximum Rat-
ings may cause permanent device failure. Functionality at or
abave thase limits is nat implied. Exgasurs ta Absalute Maxi-
mum RAatings lar extended periods may affect devica reiizbil-
ty. Programming canditians may differ. Absclute Maximum
Ratings are for system dasign reference; parameters given
are not tasted. .

~05V1i0+7.0V"

OPERATING RANGES
Military (M)-Devices (Nate 1)
Operating Cassz
Temperature (Tc)
Supply Voltage (Mcg)
wilth Respect ta Ground

-55°C to +125°C

+45Vio+335V

Caerating ranges define thasa limits cetween which the func-

tianality of tha davica /s guarantesd.

Ngte:

1. Military preducts ars iested at T = +25°C, #125°C
and -35°C, per MIL-S70D-983.

DC CHARACTERISTICS over MILITARY operating ranges unless otherwi-se specified

(Note 2)
Parameter
Symbol Parameter Description Test Conditions Min. | Max. | Unit
Var Qutput HIGH Voltage lon =-2.0mMA  Vin=ViHor Vi 2.4 v
Vee =Min.
Var Qutput LOW Voltage lov =12 mA Vin = Vinor ViL 0.5 \
Vee = Min.
Vi Input HIGH Voltage Guarznteed Input Logical HIGH 2.0 v
Voltage tar all inputs (Naote 3)
Vi Input LOW Vaoltage Guaranteed Input Logical LOW 08 v
. Voltage for all Inputs (Note 3)
tie Input HIGH Leakage Current Vin= 3.3 V, Vec = Max. (Note 4} 10 pA
hie Input LOW Leakage Current Vin =0V, Vec = Max. (Nate 4) -10 A
lozr Oftf-State Qutput Leakage Vaur = S.53 V, Vee = Max. .- 10 LA
Current HIGH Vin = Vs ar Vi (Nate 4)
lozL Otf-State Quiput Leakage Veur =0 V, Vec = Max. -100 A
Currant LOW Vin = Vimar Vig {Note 4)
Isc Qutput Shont-Circuit Current Vee =35.Q V, Vour = 0.5 V (Ncte 3), -30 | -1SC mA
T =25°C
lcc Supgly Current (Oynamic) Quiputs Qpen (lcut = 0 MA) 130 MA
Vee = Max., | = 23 MHzZ
MNotes:

2. Far APL graducts, Graug A, Sutigraugs 1, 2 and 3 are tested ger MIL-STD-333, Methad 5005, unless atherwisa nated.

3. VL and ViM are input canditians of cutput tests and are act themsalves directly tasted. Vi and Vin are abscluta voltagas with
raspect la device ground and includa all avershcats due g systzm and/ar tester naisa. Ja nat attempt (0 tast thesa valuas
withaut suitable sguigment.

VO gin leakage is the warst case of it and gz (or I and lazn).
Nat mare than ane output shauld ta shcrted at a time and duratica af the shart-circuit should nat excasd ane sacand.
Vour = 0.3 V has geen chagsan (@ avaidtest prablems causad Uy tester graund <agracatian. This parameter is nat 100%

tested, but is evaltated at initial characierizatian and at 20y {me the design is mccified where Isc may 2e aifected.
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CAPACITANCE (Naote 1) .
parameter - ]
Symbaol Parameter Descriptions Test Conditlans Typ. Unit
Cin Input Capacitance ViN =20V Veo = 5.0V, Ta = 25°C, 8 pF
Cout Cutput Capacitance Vour=2.0V | f=1MHz 8 | pF
Nata:

1. These paramstars ars nat 100% tested, but are avaluated at intial charactarizaticn and at any tUmae the dasign is medified
whare capactance may be affected.

SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 2)

-20 -25
Parametar
Symbol parameter Description Min. Max. Min. Max. Unit
tro Ingut or Feedback ta Cambinatarial Qutput 20 ' 25 ns
ts Setup Time from (nput or Feedhack to Clack 15 15
tH Hold Time Q . 0 - ns
tco Clack to Qutput 15 20 ns
twL LOwW 12 15
— Clock Width ns
b HIGH 12 15 ns
i External Feedback | 1/(ts+lcq) 33.3 28.6 MHz
famax Frequency Intermnal Feedback (fea) 35.7 30.3 MHz
(Note 3) No Feedback | (twrstw) | 41.7 33.3 MHz
tezx OE to Qutput Enable (Nate 3) 20 20 ns
texz OFE to QOutput Disable {Note 3) 20 20 ns
tea input to Qutput Enable Using Product Term Control 20 25 ns
{Note 3)
ter incut to Qutput Disable Using Product Term Cantrol 20 55 ns
(Nate 3)
Notes:

2. Sae Switching Test Circuit far test canditions. Far APL Preducts, Graup A, Subgroups 9, 10, and 11 are tested per
MIL-STD-883, Mathod 5005, unless atharwisa nated,

3. Thaesae paramatars ara nct 100% tasted, but are evaluated at initial charactarizaticn and at any time the dasign is modified
whera thesa parametsrs may bhe affected.
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SWITCHING WAVEFORMS

laput ar 51{ Ut Input ar - \_M * vr

Feednack /I\ Faedhack
~— F0 13 o
Cambinatarial v
Qutput T : vy
A Clack t
12015-010A co
. . Reagisiared
Ccmbinatarial Output Qutput yr
120150124
HRegistered Qutput
Input VT
twH
) L5 - | lEA
Clack . \ - Van - 0.5V 7

T Qutput >}\z m VT

Vau + 0.5V

twi
120130114 12015-013A
Clock Width Input to Qutput Disable/Enable
: Vomn - 0.5V/7 [/
Qutput \[>; \ Vy
| Voo + 0.5V \l..ﬁ___..‘
120150124
OE to Output Disable/Enable
Nates:
1.V =15V M

2. laput gulsa amplitude A V10 3.0 V.
3. lnput rise and {all tmes 2-3 as ygical.
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KEY TO SWITCHING WAVEFORMS
WAVEFORAM INPUTS QUTPUTS
Must ge Wiil 5e
Staady Steady
May Will te
Change Charging
fram Htg L tram = o L
May Will oe
Change Charcirng
fram Lt H ttam L g H
QOont Care, Changing,
Any Change Stats
. Permilted - Unkagown
Daes Nat Center
\ Aggly Line is High-
Impedance
"Qtf” Sizie
KETCCQ10-PAL
SWITCHING TEST CIRCUIT
SV
S
Q
% =t
Cutgut O- > ‘-L &) Tes: Pzimt
% ) T )
- - 12330-018A
Caommercial ditita
v NMeasured
Specificatian Si Cu R Ra =8 i Az Qutput Vaiue
170, lca Clgsed 1.3V ]
tpzx, tEA Z — H: Qpen 30 gF 13V
Z — L: Closed 200Q 330 Q 3sC Q 750 Q2
texz, tea H — Z: Open : S pof H—Z:Vorn=-039V
L — Z: Closed L—o2Z:VaL #0353V
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DURANCE CHARACTERISTICS

PALCE16VE is manulactured using ANMD’s ad-
cad Electrically Erasztle gracess. This technology

pars. As a rasult, the device can he erased and
repragrammed ~ a lealura which allows 100% testing at

s an EE cell to replace the fuse link used in bipalar the factary.
durance Characteristics
mhbal Parameter Min. Units Test Conditions
10 Years Max. Starage
Tempera
0RA Min. Pattern Data Retention Time emperature
2Q Years Max. Ogerating
Temperature (Military)
N Min. Repragramming Cycles 100 Cycles Normal Programming !
Caaditions :
PUT/QUTPUT EQUIVALENT SCHEMATICS
—T1 VccC

£SO Pragram/Verity
Protection Circuitry

I

Typical Input
Vee
Prelgad Feedhack
Circuttry Ingut

Typical Qutput

121970124
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ROBUSTNESS FEATURES FOR /5 VERSIONS

The PALCE16V8H-7/S has some unique features that overshaat, eliminating the passibility of false clacking
make it extremely rabust, especially when operaling in caused by subsequent ringing. A special noise filter
high-speed design environments. Pull-up resistars on makes the grogramming circuitry completely insensitive
inputs and /O pins cause unconnected pins ta defauitto to any positive avershaat that has a puise width of less
a known state. Input clamping circuitry limits negative than abaout 10Q ns.

INPUT/QUTPUT EQUIVALENT SCHEMATICS FOR /5 VERSION

Vee —7 Ve
> 50 kQ E
f
|
I :
|
;
ESO : | Programming = . . [ .

i Pins anl rogramming ositve '
Pm::‘?lcn e - Volage »  QOvershaat Pragramming
Clamping Detection Filter Circuiry

Typical Input
Vee l-‘ Veo

> 30 x2

+ <

Pravides €50
Protection and
Clamping

Y

Prelaad Feedhack
= Ciccuntry Input

Typlcal Qutput

184Q7A-CO18
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ODWER-UP RESET

.2 PALCE16VE has teen designed with the capaaility
reset during system power-up. Following power-ug,
flip-flops will be resat ta LOW. The oulput state will be
GH independent of the logic polarity. This feature pra-
jes extra flexibility to the designer and is especially *
fuable in simplitying state machine initialization. A -
ning diagram and parameter table are shown below.
Je ta the synchranaus eperation of the gower-up reset

and the wide range of 'ways Vec can rise to its stezcy
state, twa conditions ara required to insure a valid
power-up resel. These csnditions are:

1. The Vce rise must £e manotanic.

2. Following resat, the clock input must not be driven
fram LOW to HIGH until all applicable ingut and faad-
back satup times ars met.

Jarameter
Symbal Parameter Descriptions Min. Max. Unit
teq Power-Up Reset Time. 1000 ns
ts [nput or Feedback Setup Time o
Sz2 Swilching Characterisiics
twi Clack Width LOW ’

Vee

4V
Powsr
Ind trg

Registered
Qutput

//

e

o

12350-323A

Paower-Up Reset Wavefarm
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