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PAL22V10-10/15 -
AmPAL22ViQ/A T-46-19-13 Advanced
PALCE22V10H-15/25/Q-25 Micro
24-pin TTL/CMOS Versatlie PAL® Device Devices

DISTINCTIVE CHARACTERISTICS

W As fast as 10 ns propagation deiay and 71 MHz
fumax

M Low-power EE CMOS versions

10 macrocells programmable as reglstered or
comblnatorial, and actlve high or active low to
match application needs

B Vared product term dlistribution allows up to
16 product terms per output for complex
tunctions

W Gilobal asynchronous teset and synchronous
praset for initialization

B Power-up raset for Inltialization and register
preload for testablifty

8 Easy design with PALASM® sofiware

E Programmable on standard PAL device
programmers

W 2d4-pin SKINNYDIP® and 28-pin PLCC
packages save space

GENERAL DESCRIPTION

The PAL22V10 provides user-programmable logic for
replacing conventional SS¥YMS| gates andflip-tlops ata
reduced chip count.

The PAL device implements the familiar Boolean logic
transfer function, the sum of products. The PAL device
is a programmable AND array driving a fixed OR arcay.
Tha AND array is programmed 1o create custom product
terms, while the OR array sums selected tering at the
outputs.

The product terms are connected to the fixed OR array
with a varied distribulion from 8 1016 across the outputs

{see Block Diagram}. The CHsumofthe producisfeeds
the oulput macrocell. Each macrecell can be pro-
grammed as registerad or combinatorial, and active
high or active Tow. The output configuration is deter-
mined by two fuses controlling lwo nuliiplexers in each
macrocelt.

The entire PAL device family Is supported by the
PALASM soltware package. The PAL family is pro-
grammed ort conventional PAL device programiners
with appropriate personality and sockst adapter mod-
uies. Ses the Programmer Relerence Guide for ap-
proved programmers.
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PERFORMANCE OPTIONS
Commercial
35 Sid
M CMOS
Speed 28 CO-2OSS H-25 A
{0, 0S) 45 C}?}%S 15
10 -1
80 180

Powaer {ice, mA}

OPERATING RANGES

ST A T
T-46-19-07

-\‘\1

T-46-19-13

™

Commarclal Military
-10 -15
-15 20
A (25 ns) A {30 ns}
51d (35 ns) Sid {40 ns)
H-15 H-25
H-25 H-30
025
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CONNECTION DIAGRAMS
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PAL22V10 2.239



ADV MICRO PLA/PLE/ARRAYS

ORDERING INFORMATION
Commercial Products

AMD programrable logic products for commerclal applicatio
mumber {Yalid Combinalion) is tormed by a combination of:

PAL CE 22

a. FAMILY TYPE
PALor AmPAL = Programmable
Array Logic

b, TECHNOLOGY
CE = OMOS Electrically Erasable
Blank = Bipolar

. HNUMBER OF
ARBAY INPUTS

d. OQUTPUT TYPE
V = Voisalile

8. NUMBER OF OUTPUTS
{. POWER

7

115 are avaitable with several ordering options, The order
a. Famliy Type .
b. Techhology
c. Number of Array Inputs
d. CQutput Fype
e. HNumber of Oulpuis
t. Power
g. Speed
h. Package Type
. Oparating Condftions
j- Programming Designator

. PROCGRAMMING DESIGMNATOR
Biank = Initial Release
M4 = First Revision
{May requite different programmer
rovisions)

l.  OPEBATING CONDITIONS
C = Commercial (0°C to +75°C}

h. PACKAGE TYPE
P = 24-Pin 300-mil Plastic

Q = Quarter Powar {55 mA log)
H = Half Powar {30 mA loc)
Blank = Fulf Powar {180 mé log)

Valld Comblnations
PALZ2ViIO-10 PC,JC, DC
PALZEViD-15
AmPAL22VICA
AmPAL22Y10
PALCEZ2V10H-15
PALCE22VIOH-25
PALCEZ2V10Q-25

blank,
4

SKINNYDIP {(PD3024)
J = 28-Pin Plastic Leaded

Chip Carrer {PL 028)
0 = 24-Pin 300-mil Ceramic

SKINNYDIP {CD3024)

g. SPEED
¢ = 10nstpp
15 = 1Bnsipp
25 = 28nstep
A = 2&nsipp
Blank = 35n3 tpg

Yalld Comblnatlons

The Valid Combinalions table fists configurations
planned to ba supported in valume for this device,
Consult the focal AMD sales ofiice to conlivm
avaitability of specilic valld combinations, lo
check on nowly released combinations, and to
oblain additional data on AMD's standard military
grade products.

Note: Maiked with AMD fogo.
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CRDERING INFORMATION : —— A T Y
APL Products , T T-46-1 9_—'07 T-46-1¢

AMD programmabte logic producis for Asrospace and Defonse applications are available with several ordering options. APL
{Approved Products List) products are fully compliant wilh MIL-STD-883 requirements. The erder number {Malid Combinas
lion) is formed by a combination of: 8. Family Type
Technology
c. Numbar of Array Inputs
d. Oulput Type

. Numbar of Qutputs
f. Power
4. Spesed .

h. Programming Designater
I. Davice Clags

| Packaga Typa

k. Lead Finlsh

PAL CE 22 V 10 H-25 /B L A

a. FAMILY TYPE ‘—_l_ L k. LEAD FINISH

PAL or AmPAL = Programmable A = Hot Solder Dip

Astay Logic . PACKAGE TYPE
b, TECHNOLOGY L = 24-Pin 300-mil Coramlc

CE = GMOS Elactrically Erasable SKINNYDIP (CDa024)
Blank = Bipolar K = 24-Pin Ceramie Flatpaci
{CFLO24) )
¢ NUMBER OF 3 = 28-Pin Coramic
ARRAY INPUTS Leadiass Chip Carrier
(CLo28)
d. CUTPUT TYPE
V = Versatila = I DEVICECLASS
B= Class B

& NUMBER OF CUTPUTS

h. PROGRAMMING DESIGMATOR

f. POWER Blank = Initial Reloase
H = Hall Power {100 mA icc) Ed4 = First Revision
Blank = Full Powsr 1180-200 mA icci {May raquire different pregrammer
revisions)
g. SPEED
15 = iSnstpn
20 = 20nsiep
25 = 25nstep
30 = 30nstep
A = 80 nstpn
Blank = 40 nstpp
Yalld Combinalions
Valid Comblnations
PAL22Y10-15 The Valid Combinations table lists configurations
0-20 plannedito be supported in volume for this devics,
PAL22VY ’ Consult the local AMD sales office to confirm
AmPAL22VI0A /BLA, /BKA, /B3A availability o spacific valid combinations, to
AMPALZ2VLO check on newly relaased combinations, and o
obtain additional data on AMD's standard mifitary
PALCEZ2VIOH-25  |piank grade products,
PALCE22VioH-30  |E4 Note: Marked with AME [ogo.

Group A Tests
Group A Tests consisl of Subgioups; 1,2,3, 7,8, 9, 10, 14,

Miitary Burn-in

Military burn-in is in accordance with the cusrent revision of MIL-STD-B83, Test Methads 1015, Condilions A
through E. Test conditions are selectad at AMD's option.

PAL22ZV10 2-241
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FUNCTIONAL DESCRIPTION

The PAL22V10 allows the systems engineet to impls-
ment the design on-chip, by opening fuse links {(or pro-
gramming EE celis) to corfigure AND and OR gales
within the device, according lo the desired logic func-
tion. Complex interconnections belween gates, which
previously required time-consuming layout, are iitted
fromihe PCboard and placed on silicon, where they can
be easily modified during protolyping or produclion.

Product terms with all fuses opened assumae the logical
HIGH state; product terms connected o both true and
complement of any single input assume the logical LOW
state.

Tha PAL22V1D has 12 inputs and 10 ¥O macrocalis
{Figure 1). The macrocell afows one of four potential
output configurations; registered output or combinato-
rial FO, active high or active fow {see Figure 2). The con-
liguration choice is made according to the user's design
specilication and corresponding programming of the
configuralion bits S¢ - 5+, Multiplexer controls are con-
nected to ground {0) through a programmable hit, se-
lecting the "0" palh through the muttiptexer. Program-

T-46-79G7

ming ths fuse or erasing the bit disconnects the contrél
lire frort GND and it floats to Ve {13, selecting the “1*
path,

Thedevice is produced with a fuse or EE celliink at each
Input tothe AND gale array, and connections may be se-
lactively removed by applying appropriate voliages lo
the circuit. Utilizing an easily-implemented program-
ming algertithm, these products can be rapidly pro-
grammedto any qustomized pattern. Information on ap-
proved programmars ¢an be found in the Programmer
Reference Guide. Exiratestwords ars pra-programmed
during manufactunng {o ensure extramely high field pro-
gramming yiekds, and provide exra test paths to
achieve excellant parametric correlation.

Variable Input/Qutput Pin Ratio

The PAL22V10 has twelve dedicated input fines, and
each macrocel! cuiput can be an i¥Q pin. Buffers for de-
vice inpuls have complementary ouiputs lo provide
user-programmable input signal polarily. Unused input
ping should be tied to Voo or GND.
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Figurs 1. Bieck Dlagram
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Registered Qutput Configuration Combinatorial /O Configuration

Each macrocell of the PAL22V10 includes a D-lyps fiip- Any macrocell can be configured as combinatorial by
llop for data storage and synchronization, The flig-llop selecting the muitlplexer path that bypasses the fip-tlop

i lnaded on the LOW-t0-RIGH transition of the clock in- {81 =1). Inihe combinatorial configuration the feedback
put. In the registered configuration {Sy = 0), the array is fram the pin.
toedback is from Q of the fiip-flop, et
T-46-19.p7 A
o T-46-19-13
P L LD‘-"- 13
: ba 6 0 —E 10,
CX—p B 81
T
8P S ‘_‘—‘L Sy Sn Ouiput Configuration
So 0 0 Registarsed/Active Low
0 0 i Registered/Activa High
" - i 0 Combinatorial/Active Low
! 3 1 "CombinalorialActive High

0 = Unprogrammed fusa or programmed EE hit
1 = Programmed fuse or erased {charged) EE bit

13003-004A

Figurs 2. Cutput Logle Macrocell Dlagram

Sgm 0O Se=0
Si=0 S¢=1

i =
Figure 3a.  Registered/Active Low Figure 3¢, CombinatorialfActive Low
Sg=1 Sp=1
Si=D Six=i
[

. -3

T

Figure 3b.  Registered/Active High Figure 3d.  CombinalatialfAciive High
13003-009A
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Programmable Three-State Outputs

Each output has a three-state output bulier with three-
slate control. A product term controls the buffer, allow-
ing onabie and disable to be a function of any praduct of
device inputs or oulpul feedback. The combinatorial
output provides a bidirectionai YO pin, and may be con-
figured as a dedicated Input i the bulter is always dis-
abled.

Programmabie Qutput Polarity

The polarily of each macrocsl output can be active high
or getive low, either to mateh output signal needs or to
reduce producl terms. Programmable polarity allows
Boolean axpressions to be wrilien in their most compact
form (true or inverted), and the cutput can stilf be of the
desired polarity. It can also save "DelMorganizing” ¢f-
forts.

Selection is controlied by prograrmmable bit S in the
output macrocell, and affects bolh registered and com-
binatoriaf cutputs, Selection is automatic, based on the
dasign specilication and pin definitions. if the pin defini-
tion and output equation have the same poladly, the out-
put is programmed 10 be active high (Se = 1).

Preset/Reset

For initialization, the PAL22V 10 has additional Preset
and Reset product teems. These terms are connecledio
all regislered outputs. When the Synchronous Prasel
{SP} productterm is asserted high, the outpul registers
will be loaded with a HIGH on the next LOW-to-HIGH
clock transition, When the Asynchronous Reset (AR)
product termis asserted high, the culpul registers will be
immediately loaded with a LOW independent of the
clock.

Note that preset and reset control the flip-flop, not the
output pin. Tha output levelis delermined by the output
potarily selectad.

Power-Up Reset

Ali flip-flops power-up 10 a logic LOW for predictable
system nittalization. Qutputs of the PAL22V 10 will de-
pend on the programmed outpu! polarity. The Vec rise
rmust be manotonic and the reset delay time is 1-10 ps
rmaximum.

Register Preload

Tha register on the PAL22V10 can be prefoaded from
the outpul pins to facilitate lunctional testing of complex
state machine designs. This feaiure aliows direct ipad-

ing of arbitrary slales, making it unnecessary to cycle
through long test veclor sequences to reach a desired
state. in addition, transilions from legal siates can be
veritied by loading Hllegal states and observing proper
recovery,

Security Fuse

After programming and veritication, a PAL22V10 design
can be secured by programming the security fuse or EE
bit. Onice programimed, this fuse defeats readback of tha
intarnai programmed patiern by a device programimer,
securing proprielary designs from competitors, When
1he security fuse is programmed, the array wiill read as if
ovary fuse is programmed, and preload will e disabled.

Forthe CMOS PALCE22V1¢, a floating gale Isused as
the securily bit. The bil canonly be erased inconjunction
with erasure of the entlre pattern.

Quality and Testability

The PAL22V10 offers a very highlevet of busiit-in quality.
Extra programmabie fuses provide a means of verifying
periormance of alt AC and DC parameters. In addition,
this verifies complete programmability and functionaiity
of the device 10 provide the highest programming ylelds
and post-programming functional yieids in the industry.

The erasability of the CMOS PALCEZ2V1{ allows direct
testing of the device array to guarantee 100% program-
ming and funclional yields.

Technology

The bipolar PAL22V10 is fabricated with AMD's ad-
vanced oxide-isolated bipolar process, This process re-
duces parasitic capacitances and minimum geometries
Io provide higher performance, The array connections
are formed with proven PiSi fuses for reliable operation.
The PAL22V10-10 uses TiW fuses.

The CMOS PALCE22Vi( is fabulcated wilh AMD's ad-
vanced EE CGMOS process. The array connections are
formed by elecirically-erasable fioating gates similar to
those found in EEPROMs.

Programming and Erasing

The PAL22V10 can be programimed on standard logic
programimers. Approved programimers are listed in the.
Programmier Reference Guide,

The CMOS PALCE22V10 may be erased to resel apre-
viously configured device back to its virgin slate. Era-
sure is automatically performed by the programming
hardware. No speciai erase operalion is required.

2-244 PAL22V1D
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LOGIC DIAGRAM T-46-19-07 © T-46-19-13
SKINNYDIP (PLCC/LCC) Pinouts
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES - T-46-19-07 D T—45—T
Slorage Temperature -65°C 1o +150°C Commetcial {(C} Devices
Ambient Temperaturs with Ambient Temperature (Ta) ’
Power Applied —55°C to +125°C QOperating in Free Air G°Cto +75°C
Supply Voitage with Supply Voltage {Vee)
Respect to Ground D5Vio +7.0V with Respact to Ground +4.75 Vi 4528V
OC Input Voltage (-10) -12VioVec + 05V )

Operating ranges define those limits belween which the func-

DC inpu! Voitage (-15) -05VioVee + 05V tionality of the davice is guaraniesd,
OC Input Gurrent {-15) -30 mAt0 + 5mA
DC Qutput or KO Pin Voltage 0.5V toVec +0.5V
Stalic Discharge Voitage 2001V

Stressos above those listed under Absoluts Maximum Rat-
ings may cause permanent device failure. Functionallly af or
above these Hmits is not impliad. Exposira fo Absoluts Maxi-
murm Ratings for extended periods may affect device reliabil-
ity. Pragramming condifions may differ.

CC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol | Parameter Description Test Congitlons Min. | Max.| Unit
Veu Cutput RIGH Voltage lon=-3.2mA Vin= Vi or Vi 24 v
Vee = Min.
Vou Cuiput LOW Voltage lol =16 MA  Vig = Vizor Vi ) 0.5 v
Vee = Min.
Vi input HIGH Voltage Guaranteed Input Logicat HIGH 2.0 v
Vollage for ail Inputs {Note 1) )
ViL Input LOW Vollage Guaranteed Input Logical L OW 28 V
Voltage for all Inputs {Note 1)
Vi Input Clamp Voitage = -18 mA, Yoo = Min, -1.2 v
It Input HIGH Current Vi = 2.7 V, Voo = Max. {Note 2) 25 1 pA
e Input LOW Current Vin= 0.4 V, Voo = Max, {Nole 2} -100 |, pA
I Maxtmum lnput Currenl V=55V, Vec = Max. . 1] mA
lozn Off-State Output Leakage Your =27V, Voo = Max. 100 | pA
Cutrent HIGH Vin = Vinor Vi (Note 2
lozi Gtt-State Output Leakage Vour = 0.4 V, Voo = Max. =100 | pA
GCurrent LOW Vin = Vimor ViL (Note 2)
lse Cutput Shodt-Circuit Current Vout = 0.8 V, Voo = Max, (Note 3) =30 =90 | mA
lee Supply Current Vin= 0V, Oulputs Cpen (lour = 0 mA) 180 | mA
Vee = Max.
Notes:

1. These ars absolute values with raspsct to device ground and all overshools dua to system and/or tester nolse are includad.
2. VO pin laakage is the worst case of L and fozy {or I and lozu).

3. Notmore than one oulput should be tested at a tima. Duration of the shostcircuit should not axceed ene second. Vour=05V
has baen chosen to avoid test problems caused by tester giound degradation,

2-2485 PAL22V10-10/15 {Com™")
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. T
CAPACITANCE (Note 1} 1-46-19-07  ° T-46-19-1:
Parameter =10 =15 -
Symbol Parameter Dascription Test Conditions Typ. Typ. Unit
Cm Input Capacitance lm_ig V=20V Voo =50V ) g
others T = 25°C 8 oF
Cou Qutput Capacitance Vour=20V | t=1MHz ) g
Nota:

1. These parameters are not 100% lested, but are avaluated at initial characterization and at any lime the design is modilied
whare capacitancs may ba affected, .

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

PRELIMINARY
S0 -] -15
Parametier o
Symbot { Parameler Description s W, Min, | Max. | Unlt
-{Note 3)
) Input or Feadback to Combinatorial Quiput I Y 15 ns
is Setup Time from input, Fesdback or SP 1o Ciock o § 18 ns
| Hold Time 0 ns
teo Clock to Cutput 10 ns
ter Clock to Feedback {Nole 4} 25 ns
tan Asynchronous Heset 1o Registered Qutput 20 ns
tanw Asynchronous Reset Width 18 ns
tanr Asynchronous Reset Recovery Time 10 ns
tser Synchroncus Preset Recovery Time 10 ns
o LOW 6 ns
fom Clock Width GH 6 s
Maxiur External Feedback Hits +tco} 50 MHz
fraax Frequency internal Feedback t/ils + tor} 80 MHz
(hole 5) No Feedback ttws + toa) 83 | MKz
tea input fo Output Enable Using Product Term Conlral | 15 ns
tem fnput te Quipul Disable Using Preduct Term Control | 15 ns .
Notes:

2. See Swilching Tast Gircuil lor tast conditions,

3. Qutpul delay minimums are measured under best-case conditions.
4. Caloviated from measured fuax internal.
5

- Thase paramelers are not 100% tastad, but are calculated at initiat characterization and at any time
the dasign is modilied whers fraquency may be affected.

PAL22V10-10/35 {Com'l} 2-247
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature

—65°C 10 +150°C

Supply Voltage with

Respect io Ground

OC Input Voliage (-15)

DC Input Voitage (-20)

OC Quiput or KO Pin Voltage
DC: Input Current {-20)

Strassss abava those fisted under Absolute Maximum Rat-
ings may cavse permanent davice failure. Functionality at or

=05Vio+70V
1.2V 10470V
05V to+E55V
D5V 10+7.0V

30 mAto +5 mA

OPERATING RANGES ~  T-46-19-07 T

Muitary (M} Devices {Note 1}
Ambient Temperaitre {Ta)
Operating in Free Air
Operating Case {Tc)
Temperaiure

Supply Voltage {Vec}
with Respact to Ground

above thess limils is not implied. Exposura to Absolute Maxi-

mum Ratings for extended periods may affect davice refiabil-

Nate:

fly. Programming conditions may diffar. Absolute Maximum

Halings are for system design referance; paramelsrs given
are not 1ested.

and -55°C, par MIL-STD-883,

-55°C Min.

125°C Max.

+450 V104550V

Qpsrating ranges deling thoses fimits betwsen which the func-
tionality of the device s guaranieed.

1. Miltary preducts are tosted at Te = +25°C, +128°0,

DC CHARACTERISTICS over MILITARY o

perating ranges unless otherwise specified

{Note 2}
Parameter
Symol Parameter Description Test Condltlons Min. | Max, | Unit
Vo Qutput HIGH Voliage lon=-2mMA  Vig=Vmorvy 24 v
Voo = Min,
Voo Cutput LOW voltage le, =12mA Vig=Vmorvy 4.5 v
Voo = Min,
Vi input HIGH Vollage Guaranteed Input Logical HIGH 2.0 v
Vaoltage for all Inputs (Nole 3}
Wi input LOW Voltage Guaranteed Inpu! Logical LOW 08 v
Voltage for all Inpuls {Note 3)
W) Input Clamp Voltage Iin=-18 mA, Vge = Min. ~1.2 v
li [nput HIGH Current Vi = 2.7V, Voo = Max. (Note 4} 25 | pA
Iy Input LOW Current Vg = 0.4 V, Voo = Max, {Mote 4) 140 A
Iy Maximnum input Current V=55V, Vee = Max, 1 mA
lozn Cil-State Output Leakage Vour = 27 V, Voo = Max. 100 | wuA
Current HIGH Vin = Vinor Vi (Note 4)
toz Off-State Cutout Leakage Vour = 0.4V, Vo = Max. ~100 | pA
Current LOW Vi = Vigor Vi {Note 4)
lsc Qutput Short-Circuit Current Veour = 0.5V, Voo = Max. {Note 5} -30 -80 | mA
lec Supply Current Viu= G V, Cuiputs Open {lour = { mAj 200 | mA
Ve = Max.
Notes:

2. For APL Products, Group A, Subgroups 1, 2, and 3 are tested per MIL-STD-883, Method 5005, uniess olherwise roted.

3. Vi and Vi are input cenditions of output tasts and are not themseives directly tested. ViLand Viy ara absolute vollagas with
respact to device ground and include all overshoots dua lo system andfor lester noise. Do not attempl to test these values

without suitable equipment.
4. VO pin laakage is tha worst case of Iy and loz( (ot kx and lozn).

5. Notmore thanona ouiput should be lasied at atime. Duration of the short-circuit should not excead one sacond. Vour=05V

has baen chosen 1o avoid tast problems caused by tester ground dagradation.

2-248
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To86-19-07 7 T-46-19-1:
CAPACITANCE (Note 1) T-46-18-07
Parameter ~15 =20
Symbol Parameter Description ‘Test Condlilons Typ. Typ. Unit
Cin Input Capacitance tPins 1.43] Vn=20V Veg =50V 8 8
Gthers Tx = 25°C 8 DF
Cour Quipul Capacitance Vour=20V § 1=1MHz 8 g
Note:

1. Thase parameters afe not 100% tastad, but ara evaluated at initial characterization and at any time the dasign is moditiad
whera capacitance may be affectad,

SWITCHING CHARACTERISTICS over MILITARY operating ranges (Note 2}

PRELIMINARY
Parameter . A5 20
Symbot ; Parameler Description - MIn.: o Max.s] Min. | Max. | Unlt
{ro input or Feedback to Combinatorial Cutput PR S 20 ng
ts Selup Time from Input, or Feedback le Clock Sk N P 17 ns
i Hold Time B Sk I ns
lco Clock to Output 15 ns
tcr Ciock to Feedback {Note 3 and 4) 13 ng
tan Asynchronous Reset to Registered Qulput 25 ns
tanw Asynchronous Resst Width (Note 5) 20 ns
lapr Asynchronous Reset Recovery Time (Moie 5Y 20 ns
lspa Synchronous Presel Recovery Tirme {Note 4) 20 ns
fwa LOW 15 ns
Clock Width
b HIGH - 15 ns
Maximum External Feedback | 14its + tco) | - B 31.2 MHz
fapnx Frequency
{Note 5} Irternal Foedback 1/(1s + tcr) 3.3 Mtz
tea (nput o Ouiput Enable Using Product 20 ns
Term Control (Note 4}
ler input 1o Oulput Disalble Using Product 20 ns
Termn Condrol {MNole 4)

Notasg:

2. See Switching Tes! Cireult lor tast conditions. For APL products Group A, Subgroups 8, 10, and 11 are
tasled par MIL-STD-883, Method 5005, unless olhenvise noled.

3. Caloulated from measured sy internsd,

4. Thase paramelers are not 100% tested, but are avaluatad at initial charactorization and at any time
the dasign is modilied where lhese parameters may be affocted,

5. taaw a2nd taqa are not directly tested, but are guarantaed by the tasting of 15 and {aR.

8. Thase paramelars are not 100% tested, but are calculated at initial characterization and at any time
tha design is modified where frequency may ba affected.

PAL22V10-15/20 {MH) _ 2.249



ADY MICRO PLA/PLE/ARRAYS

ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65°C {o +150°C Commerctal {C) Devices

Ambient Temperalure with Ambient Temperature (Ta)

Power Applied -55°C to +125°C COperating in Free Air 0°C to +75°C
Supply Voltage with Supply Veltage (Vee)

Respect to Ground 05V +7.0V with Respect lo Ground +4.75Vto 4525V
CC Input Voltage -05Vio+55V

OGC Input Current =30 mA 1o +5 mA

tonality of the davice is guarantead.,

DOC Output o1 /O Pin Voltage -0.5 V % Ve Max.

Strosses atova those listed under Absolute Maximum Rat-
ings may cauvse permanenl device failure. Funclionality at or
abova these fimils is not implied. Exposure lo Absolute Maxi-
mum Ralings lor extended pariods may affect device reliabil-

ity. Programming conditions may differ,

Operating ranges define those limits batwesn which the func-

DC CHARACTERISTICS over COMMERCIAL operating ranges inqss ol\;{wuse
iy

speclfied
Parameter s

Symbol | Parameter Description Min. 4 Unlt

Vou Quiput HIGH Voltage & v

Vol Quiput LOW Voltage v

P2 Vcc Min \\\ A
Vi input HIGH Voltage Guaranleed Input Logieat HIGH v
- % | Voltage for aft Inputs {Nate 113, <,
ViL Input LOW Voltage ~" | Guarantegd-Input Logical Low” 08| Vv
- S Vol!age for all Inpuls (Note 1)

Vi input Clamp Vollage =18 MA, Voo = Min. -12 | ¥
In tnput HIGH Current - . A V;N =27V, Veo =Max. {Note 2) 25 | pA
Tie, Input LOW Current Vin= 0.4 V, Voo = Max. {Note 2) -100 | pA
] Maximum Input Current Vin=15.5V, Voe = Max. 1] mA

lozn Oti-State Output Leakage Vour = 2.7 V, Voo = Max. 100 | pA

Current HIGH Vin = Vinor Vi {Note 2)
loa Cit-Slate Output Leakage Vour = 0.4 V, Veo = Max. -100 | pA
Current LOW Vin = Vinor Vi, {Note 2}
Ise Quipui Shor-Circuit Gurrent Vout = 0.8 V, Voo = Max. (Note 3) =30 -0 | mA
leg Supply Current Vin = 0 V, Quiputs Open {lout = 0 mA} 180 | mA
Vg = Max.
Notes:

i. Thase are absolute values with respect Lo device ground and all overshoots due to system andior taster noise ars included.
2. VO pin leakage is tha worst casa of b and loz: {or Ik and tozu).

2. Notmore than ong ouiput should be tested at a time. Duration ol tha short-circuit should not exceed one second. Vour = 0.8V
hias been chossn o avoid tast problams caused by taster ground dagradalion.
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: = ™ /—-»-——h—_..__.
CAPACITANCE (Note 1) o T-46-19-07 T-46-19~13
Paramater
Symbol Parameter Description Test Conditions Typ. Unit
Cin input Capacitance IPins 1,13 viy=20V Vee =50V 11
Others Ta = 25°C _ 6 pE
Cour Output Capaciance Vour=20V | f=1MHz g
MNote:

1. These parameters are rot 100% tested, but ara evaluated atinitial characterization and at any fima the deslgn is moditied
whera capacitance may be aflacted.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges {No

A

Parameter

Symbol | Parameter Description Min.
teo Input or Feedback to Combinatorial Quipst 25 ¢;

-1 Setup Time from Input, Feedback or SP to Clock 2 3{ ns
t Hotd Time R ) ns
tco Clock to Qutput or Feedback . R : % !\ ns
tan Asynchronous Reset to Registered OQufply, '
tanw Asynchronous Reset Width, Zsy 852y, EA,«0
tane Asynchionous Reset Recovery Timé ng
tsea Synchranous PrasgbRecovery Timé.» ns
tw 20 TLOW 3 K ns
tors CIOCR W i\ h L-’»HK’EH ‘3} e

MRS -
' _ %
- Extemal Ee db’acﬁf AR 18 MHz
‘ \3 \-}F\ ‘. \;\ .
& - fnputio OutpufEr\abre Usmg Pradisct Term Control 25 35 ns
ter " | Inputlo Quiplil Disabre Usij‘:g Product Term Conliol 25 35 ns

Notes: \\,i ; L\

2. Ses Switching Tes .

b
Sircull: for test conditions.

3. These parameters ars&noi 100% tested, but are calculated at initial characterization and at any time
the design is modified whera lrequancy may be affected.

AMPALZ2V1G/A (Com'T) 2.251
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES  1-46-19-07 = 7 7-26-1
Storage Temperalure —85°C fo +150°C Military {M) Bevices {Note 1} A

Supply Voltage with Ambient Temperature {Ta)

Respect to Ground -0B8Vio+7.0V Qperaling in Froe Air =55°C Min.

DC Input Voltage ~05V t0+58Y Opaerating Gase (Tc)

DC Cutput or ¥Q Pin Voitage —0.5V to Vec Max. Temperature +125°C Max.

DC tnput Current 30 MA 16 +5 MA Supply Voltage {Vec) )

Output Sink Current 100 MA (Note 6) with Respect to Ground +4.50 Vo +5.50 V

S!r;s sos above thoss fisted under Absolute Maximum Aal- Operating ranges deline those limits between which the func-

ings may cause permanent device faiture. Funclionafity at or tonaily of ihe device Is guaraniesd.

above these fimils is not implied. Exposure 1o Absolute Maxi-
mum Ralings for extended padods may affect dovice reliabil- Nota:
fty. Programming conditions may diffar. Absolute Maximum

Ratings are for systom dasign reference; parameters given R
are ngr tastad, g d ? g and -55°C per MIL- stfr aasw.

CC CHARACTERISTICS over MILITARY operatmg ranges unless qiﬁerwwe spec:fied

{Note 2)
Parameter
Symbol Parameler Descriptlon
Von Cutput HIGH Voltage
Voo Culput LOW Voltage .
LT A
Vin Inpist HIGH Vollage Guaranteed Inpuz Logtcal HIGH e v
P 2vh | Voltage for'all Inpuits {Note3) =
Vo o | InputtOw Voi;.agq -:-‘” _ ,Guaranteed Inpu‘l Ldgical LOW 08| V
S D ® Valtage for alt nputs {Note 3) '
Vit Input Clamp Yollage * | k="—18 mA, Vo = Min. -1.2 Vv
-l Input HIGH Currenl 5 .y~ |k Vs 27 V, Voo = Max. (Note 4) 25 | paA

W 7| input LOW Current L 1oVim = 0.4V, Voo = Max. (Nole 4) =100 | pA
i Maximum tnput Current Ym =55V, Voo = Max. 1| maA

lozm Off-State Cutpul Leakage Vour = 2.7V, Voo = Max. 100 | pA

Currept FIGH. .- Vin = Vikor Vi {Note 4)
loat Oif-State Cutput Leakage Vour = 0.4 V, Voo = Max. -106 1 pA
Curcent LOW Ve = Vimor Vi {Note 4)
lsg Quitput Short-Circuit Current Vour = 0.5 V, Veo = Max, {(Note 5) =30 ~90 | mA
lec Supply Current Vi= 0V, Quiputs Cpen (lout = 0 mA) 180 | ma
Voo = Max.
Notes:

2. For APL Products, Group A, Subgroups 1, 2, and 3 are tastad per MIL-STD.883, Method 5005, unioss otherwise noted,

3. ViL and V'w are inpul conditions of output tests and are not themselves directly testad. Vi and Vi are absoiuts vollageswith

raspec 10 device ground and include all overshoots due to system andior tester noise. Do nol alempt to test these values
without suilable equipment,

4. IO pinleakage is the worst case of I and loz, {or ik and lozs).

5. Notmorathanone autput should be testad at a lime. Duration of the short-crcuit should not excead one second. Vour = 0.5V
has besn chosen o avoid tast problems caused by tester ground degradation.

8. Mot more than ona output should sink 100 mA at a time. Duration should not excesd ons sacond,

2.252 AmPAL22VI/A (M)
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_ ; : T e
CAPACITANCE (Note 1) T-46-19-07 © T-46-19-7
Parameter
Symbal Parameter Dascription Test Condltions TYp. Unit
Ciy Input Capacitance |Pins 1,131 viy=20V Vee =50V 11
Others Tx = 25°C 8 OF
Cour Quiput Capacitance Vour=2C6V | 1=1MHz g
Note:

1. These paramaters are not 100% tested, but ara evaluated atinitial characterization and at any time tha design s madified
whera capacitance may be alfected.

Parameter
Symbo!l | Parameter Description
tep Input or Feedback to Combinatorial Culput
is Setup Time from Input, or Feedback lo Clack
tH Hoid Time
fco Clock to Output or Feedback o
tan Asynchronous Reset o Registesag Oulpll,
tanw Asynchronous Reset Width.(Nofe 31y, ol 4"
tARR Asynchronous Reset Recovery Timé {Notg 8}
tw AQY s
Clock Widih g?j) - %
twn b, HIGHS
: T
NI
- ,\{rg jubncy’) | T Bteraal FoedbackD 165 MHz
7 Lk (Nole ‘ﬁ,\ Pgreat i
E Jnputto Cutput Enablg Using Produety, %2 a0 40 ns
O ‘i Control mo:e:?)”u A mqg P
terew” | input to Ouipyf Qisable gxﬁ-ﬂ?&”dm 30 40 ns
Termr Cohlrol (Note 5,

o R T
2. See Switching Test [ c%‘fm test conditions.
3. tarw and tarn are ndt directly tested, but are guaranteed by the testing of ts and 1aR.

4. These parameters are not 100% tested, but are calculated at initizt charactarization and at any lime
tha design is modilied where frequency may bo alfectad.

5. Thase paramaters are not 100% tested, bul are evaluated at initial charactarization and at any time the design is modified
whero these paramealers may be alfactag.

AmPAL2ZVI0/A (M1} 2.253
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES e
Storage Temperature -85°C fo +150°C Commercial {C) Devices ] T-46-1 9..07 .
Ambignt Te!'npera!ure with Ambient Temperature (Ta) e
Power Applied -55°C 10 +125°C Operating in Free Air 0°C to +75°C
Supply Voltage with Respect h .
to Ground 05V +7.0V g‘;‘;gg’cfg'gﬁzgg"} wit .
DC Input Voltage {Except H-25) ' +4TB V10 4525V
{Except Pin 5) =0.5VioVec + 05V .
, Supply Voitage {Vee} with

DG Input Veltage (Pin 5) —06Vio 4110V RAespect to Ground (H-25) +#45Vio+55V
egtguépm or VO Pin 0.5 V10 Vec + 05V Opaerating Rangos dofine those limits betwesn which tha func.

9 ’ corh tionalily of the device is guaranised. -
Static Discharge Voltage 20001 v
Latchup Current
{Ta = 0°C lo +75°C) 100 mA

Stressas above those fisted under Absolute Maximum Ratings
may cause permanent device faflure. Functionalily ator above
these fimils is not implied. Exposure to Absolule Maximum
Ratings for extended periods may affect device refliabitity. Pro-
gramming condiions may differ.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise specified

Parameter
Symbol Parameler Description Test Condllions Min. | Max. | Unit
Vor Cutput HIGH Voltage lon=-3.2mA Vin=Vigorvy 24 v
Voo = Min,
Yo, Cutput LOW Voitage lov =16 mMA  Vin=VmorvVy 04 v
Voo = Min.
Vin input HIGH Voltage Guaranteed input Logical HIGH 20 v
Voltage for afl Inputs {Note 1)
Vi Input LOW Voltage Guaranteed Input Logicat LOW 08 vV
Voltage for ail Inputs {Note 1)
{i Input HIGH Leakage Current] V= 5.5 V, Ve = Max. {Note 2) 10 HA
i Input LOW Leakage Current j Vin= 0 V, Voo = Max. (Note 2) -1 WA
lozy Off-State Output Leakagse Vour =5.5 ¥, Voo = Max., 10 1LY
Current HIGH Vi = Vi or Vi (Note 2)
lozL Off-State Output Leakage Vour = 0V, Voo = Max. 10 HA
Currant LOW Vin=ViL or Vix (Note 2}
isc Cutput Short-Circutt Vour = 0.5 V, Vee = Max. {Nofe 3} -30 | -150 mA
Current
lee Supply Current Vin= 0V, Cuiputs Open H 90 mA
{loutr = 0 MA}, Ve = Max. Q E5
Notes:

1. Thase arg absoluts values with respact to the device ground and all overshoots due lo system and lester nolse are included.
2. VGO pin leakage is the werst case of I and Ioz {or i and loa).

3. Mot mora than one output should be lesled at a time, Duration of the short-clicuit test should not excaed ona second,
Vout = 0.5 V bas boen chosan to avoid test problems caused by taster ground degradation,

2.254 PALCE22V10H-15/25, 0-25 {Com"l}
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CAPACITANCE (Note 1}

26E D WE 025752k 0029573 5 EEANDE
T
7T-46-19-07 .

Parameter
Symbol Parameter Description Test Conditlons Typ. Unit
Cm input Capacitance V=20V Voo =50V 4
Ta =25°C pF
Cout Oulput Capacitance Vour =20V f=1MHz 8
Note: :

1. These paramaters are not 100% testad, but are evaiuated at initial characterization and at any fime the dsslgn Is maditied
, wheta capacitance may bs alfocted.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2}

-15 +25
Paramster
Symbe! | Parameter Description Min. | Max. Min. | Max, | Unlt
tep Input or Feedback & Combinatorial Quiput 15 ) 25 ns
ts Selup Time from Input, Feedback or 5P to Clock 10 15 ns
tu Hold Time 0 0 ns
tco Clock to Oulput 14 15 ns
tcr Clock to Feedback {Note 3) Fi 13 ns
tag Asynchronous Reset 1o Registered Cutput 20 25 ns
tanw Asynchronous Reset Width 15 25 ns
tang Asynchronous Resget Aecovery Tima 10 25 ns
tsen Synchronous Praset Recovery Time 10 25 ns
twa, LOW 8 13 ns
ot Clock Width ™ e 8 13 ns
Maximum | Externat Feedback s +lco) 50 333 MHz
Frequency
{hax (Note 4) inlemal Feedback s +icr) 58.8 35.7 MHz
tea Input to Qutput Enabie Using Product Term Sontrol 15 25 ns
HI Input to Qulput Disable Using Product Term Control 15 25 ns
Netes:
2. Sews Switching Tes! Circuit for test condilions.
3. Calculated from maasurad fuay internal,
4. These parameters are not 100% tested, but are calculated at initial charactsrization and at any time
the design is modilied whare frequency may be affected,
PALCE22V1I0R-15/25, Q-25 (Com'}) 2-255
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES )
Storage Temperature -85°C 10 +150°C Mititary {M) Devices (Note 1) T—-45._1 9-07 ™
Ambierd Temperatura Operaling Case . - . N e
with Power Applied -55°C 10 +125°C Temperature (Tc) -55°G 1o +125°C £ T-46-10~
Supply Voltage with Supply Vollage {Vce) .
Respect to Ground DEVio 7.0V with Respect te Ground +45Vio+65 V
DC Input Vokage Operating ranges define those fimits between which the lunc-
{Except Pin 5} —05VioVeo+ 0.5V tionality of the dovice is guarantesd, -
DT input Voltage {Pin 5} —0.6Vie+11.0V N
DG Qutput or YO Pin Vollage ~0.5VioVoo+0.5V Ot:;t ot - , d . '25 c 12500
. 1. Military products are tested at Tg = +25°0, 11250

Static Discharge Voitage 2001 and —85°C, per MIL-STD-883.
Latchup Current

{Ta = -55°C to +125°C) 180 mA

Stresses abave those lisied undor Absolute Maximum Ral- -
ings may cause permanant device failure. Funclionality af or

above these fimits is not implied. Exposure to Absolute Maxi-

mu Ratings for sxtended periods may affect device refiabil-

ily. Programming conditions may differ. Absolute Maximurm

Ralings are for system dosign ref ; parameters given

are not losted,

DC CHARACTERISTICS over MILITARY operating ranges unless otherwise specified
{Note 2)

Parametar
Symbol Parameler Descripllon Test Conditions M. Max. Unit
Von Quiput HIGH Voliaga loy =-2.0mA Vin=VmorV 2.4 v
Vee = Min.
Var Quiput LOW Voltage lot =12 mA  Viy=Viyorvy 0.4 v
Ve = Min. )
Win Input HIGH Voltage Guaranteed input Logical HIGH 2.0 v
Voltage for all Inputs (Note 3)
Vi input LOW Voliage Guaranteed Input Logical LOW 0.8 v
Voltage for all Inputs {Note 3)
hig Input HIGH Leakage Current Vi = 5.5 V, Vec = Max. (hote 4) 10 HA
e Input LOW Leakage Current | Vin = 0 V, Vec = Max, (Note 4) =5 iA
lozn Ofl-State Oulput Leakage Your = 5.5 V, Veo = Max, 16
Cuerent HIGH Ve = Vigor Vi {Note 4) ) rA
lozc Off-Stale Output Leakags Vout = 8V, Voo =Max. _10 DA
Current LOW Vin = Vigor Vi {Note 4)
isc GCutput Shon-Circuit Current Veur=0.5V Voo = Max. =30 -150 mA
{Note 5)
lee Suppiy Current V=0V, Culputs Open 100 mA,
{lout = 0 MA}, Voo = Max.
Notes:

2. For APL groducts, Graup A, Subgioups 1, 2 and 2 a6 tested par MIL-STD-2833, Methed 5003, unless olherwise notad,

3. Vi and Vi are input condilions of outpul tasts and are not themselves directly testod. ViL ard Vin are absoluts voltages with
respact (o devica ground and includa all ovarshools due to system and/or tester noise. Do not attempt to test these values
without suftable equigment.

4. VO pin loakage is the worst case of [ aad lozt, {or i and Tozm).

5. Not mare than ona output should be shorted at atime and duration of the shor-clrcult should not exceed one sacond,
Vout = 0.5 V has been chosen Io avold test problems caused by taster ground degradation. This parameter is not 100%
tasted, but is evaluated at initiat characterization and at any time lhe design is modilied whare Isc may be affectad.

2.258 PALCE22V10H-25/30 (Mil)
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CAPACITANCE (Note 1) T=46-19-07 7 T-46-19-
Parametar
Symbol Parameter Description Test Conditlons Typ. Unit
Cin Input Capacitance Vin=20V Vee=50V 8
Ta = 25°C pF
Cout Output Capacitance Your =20V t=1MHZ 9
Nota:

1. Thess paramaters aré not 100% testad, but ara evaluated at inilial charactenization and at any Yme the design is moditied
whate capacitanco may be alfected.

SWITCHING CHARACTERISTICS cver MILITARY operating ranges (Note 2)

Parameter 23 -30
Symbol | Parameter Description Min. | Max. | Mim [ Max. | Uni
o Input or Feedback to Combinatonal Cutput 25 30 ns
Is Setup Time from Input, Feedback or SP lo Clock 20 20 ns
[T} Hoid Time {Mole 4} [ { ns
tco Clock lo Quiput 20 20 | ms
fee Clock to Feedback (Note 3} 18 18 ns
tan Asynchronous Reset to Registered Quiput 30 35 ns
tagw Asynchronous Reset Width {Note 4} 25 g ns
tARR Asynchronous Reset Recovery Time (Note 4) 25 30 ns
tsen Synchronous Preset Recovery Time 25 39 ns
15
i Clock Width Low 19 i
i HIGH 15 15 ns
daximum External Feedback| 1/ts #lco} | 25 25 MHz
faaax Frequency
{Nole 5) internal Feedback iRts +icr) 7 26 25 MHz
tea laput to Output Enable Using Product 25 30 ns
Tarm Contrel {Note 4)
{en tnput to Output Disable Using Product 25 30 ns
Term Conirol (Mote 4)
Notes:

2. Swee Swilching Test Gircuit for tes! conditions. For APL products Group A, Subgroups 7, 8, 9, 10, and 11 are
tastad par MIL-STD-383, Mathod 5005, unless otherwise noted.

3. Caloculated from measurad fay internal.

4 These parameters ace aol 100% tested, but are evaluated al inilal characterization and at any time
the design is modilied where thase paramalars may de alfected.

5. These paramslers are not 100% testad, but are caleulaled at initial characterization and at any time

the design is modifiad where lrequency may be alfected.

PALCE22V10H-25/30 (Mit}

2-257




ADV MICRO PLA/PLE/ARRAYS 28E D MWW 025752k 0029576 O WNAMDR
P

~26-19-07 —
SWITCHING WAVEFORMS T-46 T-36-19-1
Input or Input or ’
Feodback v Fasdback hd '
=] 5 H
Combinatorial
Cutput Vi Clock Vr
120756107 tco
. Combinatorial Cutput Registerad ”
Cutput T
120450124
Raglstered Output .
CLK
I ts +1icF . { _____ i
% -
Clack Ve i 10GIC |3 4] REGISTER i
l I
{ I
12149-025A } for {
Clock to Feedback {fmax Internal} L - 4
See Path at Right 12015-021A
Input Vr
twH
R ten
Clock Vi N ﬁ-‘- Vou- 0.5V /77
Qutput [ o+ o\ T
twn,
20150114 12015-01{3A
Clock Wldth Input o Output Disahle/Enable
Input . Input
Assarling taw ] Assering
Asynchionous VT ( Synchronous VT
Hesat 7 Prasel
tan
Registered
Oulpuy A Clack
tARR
Registarad
Clock vr T utput Vr
13003-006A T 180030074
Asynchroneus Resat Syhchronous Presst
Notes:
1. Vi=15V,

2, Input pulse amplitude 0 V1o 2.0 V.
3. Input rise and talltimes 2-5 ns typical. (24 ns lor 22V10-10)

2-258 PAL22Vi0
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s . ™ e —— e
KEY TO SWITCHING WAVEFORMS T-46-19-07 F—T—46—T 9-13
WAVEFCRM INPUTS DUTPUTS
——  Mustbe Wil ba
Steady Steady
May Change  Wilibe
m fromHtol Changing
framHio L
May Change Will ba
M from Lto H Changing
fromitoH
Dont Gare; Changing,
M Any Changse State
Permittad Unknown
Cenler Ling
Does Not is High-
Apply Impsdanca
“Oif* Stale
KS000010-PAL
SWITCHING TEST CIRCUIT
3Y
54
B
Qutput Tast Point '
’ I ’
= = 12350-015A
Commercial sifitary Measured
Specification Sy Cr Ry Rz f Ra Quitput Value
teo, tco.fcr Closed 15V
lea Z - H: Open 50pF | 30002 | 3900 | 3900 | TH5OQ2 15V
Z - L: Ciosed CMOS: § CMOS:
ter H—>Z:Open 5pF 3380 | 2480 | HoZ:Vou-05V
L — 2: Ciosed LoZ: VoL + 056V
PAL22V10 2-259
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INPUT/QUTPUT EQUIVALENT SCHEMATICS 7 y / T,
Bipolar Devices Only - T-46-19-07 o T-46-19-13
Typleal Input Typlcal Qutput
Ve
\ ' ° Voo
40 03 NOM
Input o——e- 4
Qutput
P Meri :
fr —1
b 0L progrmverty
Pins Test Gircuitry
12468-01TA Preload
Circuitry
= . 124680184

2-260 PAL22V1D
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ENDUHRANCE CHARACTERISTICS

The PALCE22V1C is manutactured using AMD's ad-
vanced Elgctrically Erasable process. This technology

uses an EE celi 10 raplace the fuse link used in bipolar ths factory.

Endurance Characieristics

T-46~19-07

parts. As a result, the device gan be erased and
reprogrammed — & fealure which ailows 100% tasting at

Symbol| Parametar Min, Unis Test Condiilons
10 Years Max. Storage

Temperalure

t Min. Pattern Data Retention Time

oA : 20 Years Max, Cparating
Temperalure {Military)

N Min. Reprogramming Cycles 160 Cycles MNormal Programming
Conditions

INPUT/OUTPUT EQUIVALENT SCHEMATICS
CMOS Devices Only
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QUTPUT REGISTER PRELOAD

Bipolar Devices Only

The preload function allows the registers {o be loaded
fromthe oulput pins. This feature aids lunctional lesting
of sequential designs by allowing direct setting of output
states. The procedurs lor preloading follows.

N oo ot oA

1. Raise Veclo 50V 05V, progra

2. Setpins 2 and 3 {and 13 for AMPAL22V1 O/A) 1o Viu 8. Verity Vo Vo at all registered sutput pins. Note that
ihe output pin signal will depend on the cutput
polarily.

te disabie outputs and enabie preload.
3. Apply the desired value (Vip/Vine) to all regisiered

cutput pins. Leave combinatorial cutpul pins

. Clock pin 1 from Vi s 16 Vie.

. Lower pins 2 and 3 10 Vip.

mmed pattern.

. Enabie the output reglsters according to the

Remove ViLp/Vip from all ragistered oulput pins,

floaling.
Parameter
Symbo! Parameter Description Min, Rec. | Max. | Unit
Viun Super-level input voltage 10 11 12 v
Vip Low-level input voltage 0 0 g5 v
Vinp High-ievel input voitage 24 5.0 8.5 v
i Delay time 100 200 1000 | ns
— —— VHH
Ping 2, 2 Z x
{and 13 fa¢
AmPAL22VIOA) ; (
Ve
—— 1D ] rotrs 1D ——nt
Registared E;;?
utpuls N Vor
I.‘ ViEg
— o™
——— Viee
Ciock
to ViLp
14004-002A
Qutput Register Preload Waveform
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QUTRUT REGISTER PRELOAD
CMOS Devicas Only

The preload function aliows the ragisters to be loaded
fromthe cuiput pins. This leature aids luncticnal testing
of sequential designs by allowing dirsct setting of ouiput
states. The procedure for preivading follows.

§. Raise Vocto 50V 05V,

2. Setpin 5 o Vuu 10 disable outputs and enable
preload.

3. Apply the desired value (ViLe/Vip} 10 all registered
outpul ping. Leave combinatorial output pins

~ AN

. Clock pin 1 from Ve t6 Vinp.

. Lower pin 5 to ViLp.

programmed pattern.

T-46-19-07 ™
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+ Remave Vip/Vinp from all registerad cutput pins.

. Enabte the output registers according lo the

- Verify Vo/Von at all registered outpu! pins, Nota that.

the output pin stgnai wilt depend on the nu!ptﬂ

potarity.

floating.
Parameter
Symbo! Paramaetar Dascription Min. Rec. Max. | Unlt
Vet Super-level input voltage 9.5 10 10.5 v
Vi Low-level input voltage 0 0 05 v
Viap High-lgvel input voltage 3.0 4.0 Voo Vs
teio Setup and Hold Data to Preload (Pin 5} 50 B0 us
trsu Data Sefup Prior to Applying Preload Lalch Puise 1.0 1.0" Hs
teon Data Hold Alter Lalch Pulse 1.0 1.0* us
trut Wode Hold Afier Latch Pulse 1.0 1.0* us
tew Lalch Pulse Width 1.0 1.0* us
tvar WG Valid Alter Pin 5 Drops from Vun to TTL Levels 100 us
av
& Vias Rising Stew Rate (Pin 5) 10 100 | Vs
% VY Falling Siew Rate (Pin 5) 29 a8 | vis
' Recomimended value is as close o 1.0 us + folerance as practical, but not less than 1.0 us.
/ VR
Pins /‘ '\
ViLp
et {17 [ —]
e—— oL P o
. - == Viup
Registered s Vi
utputs : ., Vgt[
Viis
tesy troH
" e Vine
Clack
tpyy —!-L \iLp
14004-002A

Output Reglster Preload Waveform
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POWER-UP RESET

The powar-up resetfeature ensures that ailflip-fiops will
be rese! 1o LOW after the device has been powered up.
The output state will depend en the programmed pat-
lem. This teature is valuable in simplifying state ma-
ching initialization. A timing diagram and parameter ta-
big are shown below. Due to the synchronous eperation
of the power-up reset and the wide range of ways Veg

1-26-19-07

can rise 1o its steady state, two conditions are required
to ensure a valid power-up resel. These conditions are:
1. The Ve rise must be monotonic,

2. Foilowing reset, the clock input must not be driven
from LOW 1o HIGH until alt applicable input and feed-
back setup fimes are met,

Parameter
Symbol Parameter Description Max. Unit
ter Power-up Reset Time Bipolar 1 us
CMOS 10
ts Input or Feedback Setup Time See Swilching
tw Clock Width LOW Characteristics
4 Vee
Powar
t len
Ragistarad .{
Active-Low / 7
Cutput
pot- 1
Glock \\NK
12350-024A
ten

Power-Up Resst Wavelorm
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