Rochester
Electronics’ Datasheet

PAL16L8A4CN
PAL16R8 Family

The PAL16RB Series offers the four most popular PAL device architectures. It also provides the
fastest PAL devices in the Industry.

The PAL16RB Series consists of four devices, each with sixteen arriiy Inputs and eight outputs.
The devices have either 0, 4, 6, or 8 registered outputs, with the remaining being combinatorial.

The PAL device transfer function is the familiar Boolean sum of products. The PAL device consists
of a programmable AND array driving a fixed OR array. Product terms with all bits programmed
(disconnected) assume the logical high state, and product terms with both true and complement
of any signal connected assume the logical low state.

Rochester Electronics Quality Overview

Manufactured Components * 1ISO-9001
* AS9120 certification
Rochester branded components are | < Qualified Manufacturers List (QML) MIL-PRF-35835

manufactured using either die/wafers * Class Q Military

purchased from the original suppliers * Class V Space Level

or Rochester wafers recreated from the | - Qualified Suppliers List of Distributors (QSLD)
original IP. All re-creations are done with * Rochester is a critical supplier to DLA and
the approval of the Original Component meets all industry and DLA standards.

Manufacturer (OCM).
Rochester Electronics, LLC is committed to supplying
Parts are tested using original factory products that satisfy customer expectations for
test programs or Rochester developed | quality and are equal to those originally supplied by
test solutions to guarantee product | industry manufacturers.

meets or exceeds the OCM data sheet.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OCM specifications.
“Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.

FOR REFERENCE ONLY

© 2019 Rochester Electronics, LLC. All Rights Reserved 04122019 To learn more, please visit www.rocelec.com
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PAL16R8 Family

96D 27084 D
T-H&~13-47

16L8, 16R8
16R6, 16R4

Features/Benefits

¢ Standard 20-pin architectures

¢ TTL and CMOS versions

« High speed, as fast as 10 ns tPD for PAL16R8D Serles

* Low power, as low as zero standby for PALC16R8Z
Series

® Security fuse/cell on all devices

Description

The PAL16RB Series offers the four most populnr PAL device
architectures, It also provides the fastest PAL devices in the
industry.

The PAL16R8 Series conslsts of four devices, each with sixteen
array inputs and eight outputs. The devices haveeither 0,4, 6, or
8 registered outputs, with the remaining belng combinatorial.

The PAL device transfer function is the familiar Boolean sum of
products. The PAL device consists of a programmable AND
array driving a fixed OR array. Product terms with all bits
programmed (disconnected) assume the logical high state, and
product terms with both true and complement of any signal
connected assume the logical low state.

Variable Input/Output Pin Ratio

The registered devices in the series have eight dedicated input
lines, and each combinatorial outputis an I/O pin. The combina-
torial device has ten dedicated input lines, and only six of the
eight combinatorial outputs are 1/0 pins. Buffers for device
inputs have complementary outputs to provide user-program-
mable input signal polarity. Unused input pins should be tied
directly to VCC or GND.

lirogrammable Three-State Outputs

Each output has a three-state oufput buffer with programmable
three-state control. On combinatorial outputs, a product term
controls the buffer, allowing enable and disable to be a function
of any combination of device inputs or output feedback. The
output provides a bidirectional I/O pin in the combinatorial
configuration, and may be configured as a dedicated input if the
buffer Is always disabled,

Registers with Feedback

Registered outputs are provided for data storage and synchron-
ization. Registers are composed of D-type flip-flops which are
loaded on the low-to-high transition of the clock input,

Ordering Information - Newer Products

PALC16R8Q-25 C Q STD
PROGRAMMABLE— PROCESSING
ARRAY LOGIC STD = Standard

HMXX = Other
TECHNOLOGY ——
None = Bipolsr PACKAGE
C =CMO$ N =Piastic DIP
J = Ceramic DIP
NUMBER OF Q = Windowed DIP
ARRAY INPUTS {CMOS Only) -
NL = Piaslic Leaded
OUTPUT TYPE Chip Carler
R = Reglstered §G = Smail-Outline
L = Aclive Low Guil-wing
) OPERATING
NUMBER OF QUTPUTS CONDITIONS
‘C = Commercial
POWER . | =industrial
:w = W‘“’ (PALC16REZ
Q = Quarer Power Series Onty}
2 =Zero Standby SPEED (tFD)
Power

Ordering Information — Older Products

PAL16R8B-4 C N STD
PHCIGHMMABI.E—I I— PROCESSING
ARRAY LOGIC STD = Standard

XAXX = Other
NUMBER OF
ARRAY INPUTS l————— PACKAGE
N =Plaslic DIP
OUTPUT TYPE J = Ceramic DIP
R =Reglstered NL = Plastic Leaded
L = Active Low Chip Carrier
Combinatorial §G = Smali-Outline
Gull-wing
NUMBER OF OUTPUTS ————
OPERATING
sl:lE»EnE Standard coc.:g Dgomms
= = I
A =High Speed
B =Very High Speed

D = Utira High Spesd

Packages

POWER
Nene = Standard
=2 = Hall Power
-4 = Quarler Power

The commercial PAL16R8 Series is available in the plastic DIP
(N), ceramic DIP (J), plastic leaded chip carrier (NL), and small
outline (SG) packages. The CMOS versions are also avallable in
windowed (Q) packages.

10240A
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PAL16R8 Series T
. 16.8,16RS, 16RG, 16R4 -46-13-47
0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27085 D —
Polarity Preload ' '

All outputs are active low.

Performance

Several speed/power versions are available (see table). The
D Series offers the fastest TTL programmeble logic devices in
the industry at 10 ns lPD

The CMOS Sérles offers register praload for device testability.
The register can be preloaded from outputs by using super-
voltages in order to alrnplrly functional testing.

DEDICATED OUTPUTS . SUFFIX tpD - g

INPUTS |COMBINATORIAL [REGISTERED (ns) (mA)

PAL16L8 0 - 8 (6 1/0) 0 A 2% 160
PAL16RE 8 0 . 8 A2 ® %©
PAL1GRE | 8 210 "8 A4 5% 50
PAL16RA 8- 410 4 & % 160
_ B2 25 %

B4 35 55

(C)Q-25 25 4

D 10 180

M
:' Monofmlfom Memoriles I‘J 5-27
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PAL16R8 Series

16L8, 16R8, 16R6, 16R4

0257526 ADV MICRO PLAIPLE!ARRAYS

DIP/SO Pinouts
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Package Drawings
{refer to PAL Device Package Outlines, page 3-179)
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PAL16R8D Series T-46-13-4
16L8D. 16R8D. 16R6D, 16R4D 7
025?526 ADV MICRO PLAIPLE!ARRAYS R 960_27087 _ D
Absolute Maximum Ratings : R N S :
: : Operating Programming
: Supp!yvoltage'u'oc e beesrasnsiaetiestesnnrrennesensirsionnrnreenrasissanses ~0BVIOTOV ..., -06VI0120V
INPULVOIEGE +vvennesaannrnsssrannsisivassnsannisresserssnsannnss vrererrnres “1BV1065V Liiiiinan. -10Vt0220V
Oﬂ-siateoulputvoltaga... ' etetrEmterras S aranstetsnsErntasrnnganns w BBV e veees. 120V
Storage temperature ‘. ...... IETTTTTT PR PPPRP vasvenss =B85°C o +150°C
Operating Conditions ' _ .
: . COMMERCIAL?
SYMBOL PARAMETER _ MIN TYP mMaAx |UNIT
Voo Supply voltage - B 475 5 525| V
) Low |8 6
tw Width of clock ns
2T High . 5
16R8, 16R6, 16R4
gy .| Set up time from input or feedback to clock 110 8 ns
th Hold time - . R S 0 -6 ns
- TA . Operating free-air temperature ) 10 25 75 | °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
v 2 Low-level input voltage : 08| V
Vin2 High-level input voltage ) 2 v
Vic Input clamp voltage - Voo = MIN | =-18mA -08 -15| V
(TR Low-level input current Voo = MAX Vi =04V - . -002-0.25 | mA
I3 High-level Input current Voe = MAX v, =24V 25 | wA
hy Maximum input current Voo = MAX V| =55V 100 | pA
VoL Low-level output voltage Voo = MIN loL = 24mA 03 05| V
VoH High-leve! output voltage Veg = MIN IoH = -3.2mA 24 34 v
1o71 3 : Vo =04V -100
ozl. Off-state output current Vee = MAX o 04 LA
lOZH3 Vo =24V 100 | pA
log* Output short-crcuit current | Vgg=5V Vo =0V -30 -70 -130 | mA
lce Supply current Voo = MAX 120 180 | mA
CiN Input capacitance Vpy=20Vatf=1MHz ] pF
Cout Output capacitance  Voyur=20Vatf=1MHz .4 pF
CCLK,EN | Clock/enable capacitance VOLKEN = 20Vatf=1MHz 9 pF

1. The PAL16RED Series is designed to operate over the full military operaling conditions. For availability and specifications, contact Monolithic Memories.

2. These areabsolute volt vith respecttothe g d pin on the devi d include all hools due to system and/or tester noise. Do not attempt fo test these
values without suitable eqmpmanl

3. 1O pin leakage is the worst case of | and Ipzi (or i and lgzH).

4. No mota than gne outpul should be shorled at a ime, and duration of the short gircuit should not exceed one second.

' e monorithic BRl Memories &\ . 5.29
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: PAL16R8D Series T-46-13-47
b L 16L8D, 16R8D, 16R6D, 16R4D .
*[ 0257526 ADV MICRO PLA/PLE/ARRAYS - 96D 27088 D =
- Switching Characteristics over Operating Conditions
i . |svmsoL - PaRAMETER CONBIMONS | MIN TYP MAX | UNIT I
tpD Input or feedback to output 16L8, 16R6, 16R4 ' 3 8 10| ns |
toLk | Clock to output or feedback except 16L8 2 6 7| ns :
tor Clock to feedback 2 5 6.5] ns
tpzx Pin 11 to output enable except 16L8 3 8 10| ns
tpxz | Pin 11 to output disable except 16L8 Ry = 2000 3 8 10| ns !
_tﬁA Input to output enable 16L8, 16R6, 16R4 Ro = 390 0} 1 8 10| ns
teR Input to output disable 16L8, 16R6, 16R4 1 8 10| ns
. External 588 71
fmax | Maximum frequency | Intemal 16R8, 16R6, 16R4 80 76 MHz
No feedback 625 90

5-30 &\ Monolithic m Memorles &\
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Absolute Maximum Ratings o .
i Operating Programming

SUPPIY VOHBGB VG «+vessrvassannerinssusssunesssssss

PAL16R8B Serles T-46-13-47
16L8B, 16R8B, 16R6B, 16R4B
g6D 27089 D -

-05VI0TOV iarnene -05Vtoi20V
A5V1055V eiiveiinn -10Vto220V

TR LR R R R

sasanmasrisarEEdy

Input voltage hraeesassrsetsrnseenaTerEaraTrRaEasenine
" Off-state output voltage .. BEV .vereerecasnerenss 120V
‘storagetemparature epasaresensarsinae . -65°C to +150°C
Operating Conditions
symeoL| o PARAMETER ' hﬁg“%‘;“’:kx uNIT
Veo Supply voltage 475 5 625| V
tw Width of clock Low 10 6 ns
. - . High 10 5
tsu Set up time from input or feedback to clock 16R8B, 16R6B, 16R4B 15 10 ns
th Hold time . . -10 ns
TA Operating free-air temperature 25 75 | °C
Electrical Characteristics Over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
V2 Low-level input voltage _ o8| Vv
Vig? High-level input voitage 2 v
Vic Input clamp voltage Ve = MIN |, =-18mA 08 -15| V
[T Low-level Input current Vge = MAX v, =04V -0.02 -0.25 | mA
W High-level input current Vog = MAX V) =24V 00| A
Iy Maximum Input current Veg = MAX v, =558V 1| mA
VoL Low-level outputvoltage " | Vg = MIN loL =24 mA 03 05| V
VoH High-level output voitage Voo = MIN IoH = -3.2mA 24 28 v
lozs Off-state output current Vg = MAX | Vo =04V - 00| kA
|c)z|.|3 Vo =24V 100 | wA
log® Output short-circuit current | Voc =8V Vg =0V 30 -70 -130 | mA
lcc Supply current Voo = MAX 120 180 | mA

lability and specifications, contact Monolithic Memories.

{. The PALIGREB Series Is designed to operate over the full military operating conditions. For aval
te vol! due to system and/or tester noise. Do notattempttotest these

2. Theseareabsol ges with respecttotheg dpinonthe d include all overshoots.
values without sultable equipment.

3. 1/O pin leakage s the worst case of i and Iozu (07 i and lgzH)

4. No more than ane output should be shorted at & time, and duration of the short circuit should not exceed one second.

l':' Monomhl’cm Memorles n 5.31
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i PAL16R8B Series T-46-13-47
i ~ 16L8B, 16R8B, 16R6B, 16R4B .
i 0257526 ADV MICRO PLAIPLE!ARRAYS ' 96D 27090 D
| Switching Characteristics Over Operating Conditions Lo : :
' , B - . - TEST l
SYMBOL _ PARAMETER ) CONDITIONs | MIN TYP MAX | UNIT |
i. tpp | Input or feedback o output | 16L8B. 16R6B, 16R4B 12 15| ns |
toLk | Clock to output or feedback except 16L8B ' 8 12| ns i
tezx Pin 11 to output enable except 16L8B _ 10 15| ns
Commercial -
'PX_Z_ Pin 11 to output disable except 16L6B : Ry = 20000 10 15| ns
teA Input to output enable - 16L8B, 16R6B, 16R4B R2 3904 12 22| ns
ten Input to output disable 16L8B, 16R6B, 16R4B . 12 15| ns
; External 37 45
f Maximum frequenc! 16R8B, 16R6B, 16R4B MHz
MAX eV I"No feadback . 50 5

W
5.32 _ 2\ monotithio B Memorias €1



0257526 ADV. MICRO PLA/PLE/ARRAYS 96D 27081 D -

CMOS PALC16R8Q-25 Series /1 ;c 12,0
D e S ) -

Absolute Maximum Ratlngs

o o Operatlng Programmlng
Supplyvo!tage\foc e iarraieetererasbetastiererttatanaerananan verrsieans =05VIOTOV ..., -05V 10525V
INPUE VOIRBGE vovvvvrrrnnrrsvsrrnssnstansassisarassasinnsnsans ..............-SDVtOTOV ...... veene =10V I0 140V

Off-state OUIPUL VORAGE «vv.vveiverrsrrrennriaseiiantisisenneesaorsssbronasses -05Vto70V T R VA (N J 1A
Outputcurrantintooutputs..................'...................... P - 179

Storage temperalure «..vvsivesiaieenririrsnsesrsssrnsssrsassssannsanss revesnsninn verersrssanessrsesss =85°Cto +150°C
Ambientlemperhlurewlthpowerappliad PR Wrarensaranes [ retesserEsterE ssEresrsnnrebanaan ~-55°C to +125°C
UV HGHE BXPOSUIE 1 vt s vensassnssnnnnsriniosassesssssssssssssssssssssnnassnnns eeervenes terersarenessss 7258 We-sec/cm2

Static discharge voltage ....... tererantsenrusanesEnrainn cirrerriransinaaaeaas 2001V

Latchup current (TA = 0°C 10 75°C) ..... Ceveraeeaans ORI e e erereans s >100 MA

Operating Conditions

sYMBOL . PARAMETER WCOMMERCIALL | uniT
vVee Supply voltage ) . : 45 5 55 v
t Low 15 10 ns
t::, Width of clock High ) 5 10 ns
16R8, 16R6, 16R4 -

tsu Setup time from Input or feedback to clock 20 15 ns
th » Hold time ' 0 -10 ns
TA Operating free-air temperature 0 25 75 °C

Electrical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX |UNIT

v 2 Low-level input voltage 08 v
Vi High-level input voltage 20 v
1E Low-level input current Voo = MAX Vi =04V -10 | pA
I8 High-level input current Voo = MAX V) =24V 10 | kA
I3 Maximum input current Voc =MAX  V; =55V 10 | uA
VoL Low-level outputvoltage | Voo = MIN loL =8mA 035 04 | V
VoH High-level output voltage . | Vg = MIN loH = -3.2mA 24 34 v
loz,? Off-state output current Vee = MAX Vo 04V 10 | A

| loz+? Vo =24V . 100 | WA
los* Qutput short-circuit current Voc = MAX Vg =0V =300 | mA
oo Supply current  ° Voo = MAX, V| = GND. Outputs open 30 45 mA
Cin Input capacitance® Viy =0Vatf=1MHz 5 7 | pF
Cout | Output capacitance$ Vouyt =0Vatf=1MHz 5 7 pF

=4

. The PALC18RE0Q-25 Serles is designed 1o operate over the full military operating conditions. For availability and specifications, contact Manalithle Memaories.

. These are absolute values with respect to the ground pin on the device and Include all overshools due to system and/or lester nolse.
Do not attempt to test these values without suitable equipment.

. /O pin leakege is the worst case of Iy and igzy_ {or |4 and IozH). For pin 1y = 25 pA max, 1| = 1 mA max,
. Mo more than one output should be shorted at a time, and duration of the short-circult should not exceed one second.
Sampled but not 100% tested.

oM oa
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. CMOS PALC16R8Q-25 Series
e ——

‘ Switching Characteristics over Operating Conditions _ T-46-13-47 )
TEST COMMERCIAL ' |
: UNIT
| sYmBOL | PARAMETER CONDITIONS TP WA I
tpp input or feedback to output  16L8, 16R6, 16R4 20 25 | ns g
toLk CLK to output 10 15 ns
toF CLK to feedback : lg’ 9 13 | ns
i ] .
! tpzx Pin 11 to output enable 16R4 15 20 | ns )
tpxz Pin 11 to output disable ;l-. = 554'3( a 15 20 | ns
o= 11K QD 20 25 ns
teA Input to output enable 1618, 16R6, 16R4
| teR Input to output disable 2 25 ns
o External feedback (1/tgy +1o1K) | (ane 2856 40
fpAX Maximum | nternal feedback (1/tgy +tcF) | 16R6, 30 40 MHz
frequency  |™"No feedback (1tyh * ) 16R4 333 50

Output Register Preload

The preload function allows the register to be loaded from the
output pins. This feature aids functional testing of sequential
designs by. allowing direct foading of output states. The
procedure is:

1. Raise VCC 1050 V£ 0.5 V.
2, Disable output registers by setting pin 11 to VIH ..

3. Apply VILVIH as desired to all registered output pins.
Leave combinatorial outputs floating.

4. Pulse pin 5 from Vil to 13.5 V1o VIL.

5. Remove VIL/VIH from all registered output pins.
6. Enable output registers.

7. Verify for VOL/VOH at all registered output pins.

M

Programming and Erasing

The PALC16R8Q-25 Series can be programmed on standard
logic programmers. The PALC16R8Q-25 Series may be erased
by ultraviolet light when contained in the windowed package.

For erasure, the recommended ultraviolet light wavelength is
2537 Angstroms. The minimum dose required is 25,000 mw-
sec/cm2 (UV intensity x exposure time). Eor an uliravioletlamp
with a 12 mW/cm?2 power rating, the minimum exposure time
would be 25,000/12 seconds = 35 minutes, The device needs to
be within one inch of the lamp during erasure.

Permanent damage may result if the device is exposed to high-
intensity UV light for an extended pericd of time. The recom-
mended maximum dosage is 7258 W-sec/om2.

Wavelengths of light less than 4000 Angstroms can partially
erase the device in the windowed package. For this reason, an
opaque label should be placed over the window, especially if the
device will be exposed to sunlight or fluorescent lighting for
extended periods of time.

5-34 l‘.‘ Monalithic m Memories rl )
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PAL16R8B-2 Series
) 16L8B-2, 16R8B-2, 16R6B-2, 16R4B.2 . T- 46 13 47 .
e — ]
- Absolute Maximum Ratings - _ .
’ ) Operating Programming
Supply VOIBGE VO «+vvvviesnnnrrsanernsssssrnnnssesssssnsnssasnassnassensaas ~06V0O70V ... -06VI0120V .
INPULVOIBEE w4 eurerarrensaasesssssrentonssssvssssisnsrsscssrsnsansnessarsss ~1OVIOEBEV .iiiiv... ~-10VI0220V i
Off-slataoutputvoltage...'..............._........ - .- 1 20V ;
Storagetemperature .......oovvieerviisnrisrerirertrseisaninas Seeuna . rvessarsssssssnenareaasss —85°GClo +150°C :
Operating Conditions '
i COMMERCIAL!1
SYMBOL PARAMETER MIN TYP MAX UNIT
i Vae Supply voltage 475 5 525| V
- . L . 15 10
.- ty Width of clock o ns
) o High - 15 10 ,
| tsy Set up time from input or feedback to clock 16R8B-2, 16R6B-2, 16R4B-2 25 15 ns
th Hold time 0o -10 ns
| Ta Operating free-air temperature 0 25 75 | °C
Electrical Characteristics Over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT .
Vi 2 Low-level input voltage 08| Vv
Vi High-level input voltage : 2 v
Vic | Inputclamp voltage Voo = MIN | =-18mA -08 -15| V
8 Low-level input current Voe = MAX Vi =04V ~002-025 | mA
e High-leve! input current Voo = MAX Vi =24V 25 | wpA
I Maximum input current Ve = MAX V) =55V 100 | pA
VoL Low-level output voltage Ve = MIN lgL = 24 mA 03 05| V
VoH High-level output voltage Ve = MIN loH =-3.2mA 24 28 v E
lozi3 Vo =04V 100 | @A
Ofi-state output current Voo = MAX 0 £
lozH?® Vo =24V 100 | pA
i log* Output short-circuit current | Vpog=5V Vg =0V -30 -100 -250 | mA
% lco Supply current Voo = MAX 80 90 | mA
1. The Pm.mma-z Series is designed to operate over the full military operaling conditions, For availability and specil[cations contact Monolithic Memories.
2, Th with respect to the ground pin on the devi lude all hoots due tosyst riester noise. Do not attempt to test these
values without suitable equlprneui
i 3. /O pin leakage is the worst case of |y and Ipzy_ {or Ij4 and lozH).

Fs

. No more than one ocutput should be shorted at a time, and duration of the short circuit should not exceed one second.

. & Monotithic Bl Memories & 5-35
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. PAL16R8B-2 Series . -
- 16L8B-2, 16R8B-2, 16R6B-2, 16R4B-2 T-46-13-47
W

Switching Characteristics over Operating Conditions

TEST

SYMBOL | - .' ; PARAMETER CONDITIONS | MIN TYP MAX |UNIT [
tpp | Input or feedback to output | 16L88-2, 16R6B-2, 16R4B-2] - 17 25| ns !
tok | Clock to output or feedback except 16L88-2 10 15| ns :
toF Clock to feedback except 16L8B-2 8 10| ns
tpzx | Pin 1110 output enable except 16L8B-2 " | Gommerclal 10 20| ns
texz Pin 11 to output disable except 16L8B-2 R{=2000 11 20| ns '
tea | Inputto output enable 161852, 16R6B-2, 16RAB 2| 273000 10 25| ns
ter Input to output disable ' 16L8B-2, 16R6B-2, 16R4B-2| 13 25| ms

_ External 25 40
fmAx | Maximum frequency | Internal 16R8B-2, 16R6B-2, 16R4B-2| - 285 43 MHz
o No feedback 33 50

M

5.36 2\ mononthio BH Memories &1



S : PAL 16R8A Series _

- ___16L8A, 16RBA, 16R6A, 16R4A T-46-13- 47
0257526 ADV MICRO PLA/PLEIARRAYS _ 960 27095 D=
Absolute Maxlmum Ratlngs - NRE : :

e ‘ : operaﬁng ' . Programming

Supplyvolmge\!oc D 1 12 12 (o3 X114 . ~056Vto120V
Input voltage ..vvvuveiinunrnenssees . saresssiassannnes, ~1.85VIOE5Y veass =10V 220V
Off-stateoutput\mltage............... ‘ corrrirsarariareiieriaeenrns BBV iiiiviiiieienine.. 120V
S!omgetempemlure e S e e e ss s sttt e e st e erenraisees ~B5°C 10 +160°C

oﬁemil;ig éonditlons

SYMBOL S : PARAMETER - AL | unir
Voo Supply voltage : - 47 5 525| V
tw Width of clock Low 10 ns

: High - 15 10
tsu Set up time from Input or feedback to clock 16R8, 16R6, 16R4 25 15 ns
th Hold time . . ' 0 -10 ns
Ta Operating free-alr temperature : NE 25 75| °C
Electrical Characteristics over Operating Conditions .

SYMBOL PARAMETER TEST CONDITIONS ’ MIN TYP MAX |UNIT
V"_.‘I Low-fevel input voltage . 08| Vv
Viy! | * High-level input voltage ' . _ 2 v
Vic Input clamp voltage - Voo =MIN Ij =-1BmA -08 -15| V
h2 Low-level input current Voo = MAX Vi =04V : -002-0.25 | mA
42 High-level input current Voo = MAX v =24V 25 | pA
Iy Maximum input current Ve = MAX V| =865V 100 [ pA
VoL Low-level output voltage Vee = MIN loL =24mA - 03 05| V
VoH High-level output voltage Voo = MIN loH = -32mA 24 28 v
lozL2 Ofi-state output current Voo = MAX Vo =04V 10| kA
lOZHz Vo =24V 100 | pA
log® Output short-circuitcurrent | Voo =5V Vo =0V =80 ~70 -180 [ mA
Ice Supply current Vee = MAX ' 120 180 | mA

1. Th \bsolutevolt I1h pectiothe ground pin on the device and include all ovarshoots due to system and/or tester nolse, Do not attempt totest these

values without suitable equlprnenl
2. /O pin leakage is the worst case of I)_and oz (or Iy and lgzp).
3. No more than one output should be shorted at a time, and duration of the short curcult should not exceed one second.

1
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ADV MICRO PLA/PLE/ARRAYS Ak DE—! 025752k 002709k H I_

PAL16R8A Series T-46-13-47
. ) ) S 'l 6LBA, ‘IGRB"A, QGRBA,_ 16R4A .
0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27096 D
Switching Characteristics oOver Operating Conditions S
SYMBOL o . PARAMETER | conestons | MIN TYP MaAX |UNIT i '
“tpp input or feedback to output | 16R6A, 16R4A, 16L8A % 25| ns i
foLK Clock to output or feedback . 10 15| ns
tor Clock to feedback : 8 10| ns
tpzx Pin 11 to output enable except 16L8A Ry=2000 10 20| ns
tpxz | Pin 11 to output disable except 16LBA A =390 0 11 20| ns .
tea input to output enable -~ 16R6A, 16R4A, 16LEBA 10 25| ns
[ tgp | putto output disable 16R6A, 16R4A, 16LBA 18 25| ns
External - 25 40
fmax Maximum frequency | Internal 16RBA, 1‘6FIBA. 16R4A 285 40 MHz
- No feedback ' 33 50 ‘

L

M
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: PAL16R8B-4 Series
L 16L8B-4, 16R8B-4, 16R6B-4, 16R4B-4

02575286 ADV MICRD PLAIPLE!ARRAYB

1-46-13-47 -

.

96D 27097 D

Absolute Maximum Ratings -
o R N Operaling - Programming
SUPPIY VOIAGE VEG v+ vvinerrenntnnrnnrersernrnrsnsineessriseranissssnesrenas -05Vto70V ........., -05Vt0 120V
Inputvoltage ...........covivennns PPN [ vearireneens —1LBVIOESV L., ~10Vio220V
Oﬂ—sialeoutputvollage......m S - X+ 1 X1 A
Storage teMPErALUIE . .uvisiiesssiansssssenssassssssarssssnssssssssssssnssssssassasssssasrsrrssssrsrs ~89°C10+150°C
Operating Conditions
' COMMERCIAL

SYMBOL PARAMETER MIN TYP MAX UNIT

Voo Supply voltage 475 5 525| V

' L
tw Width of clock .. ow % 10 ns
High 25 10

tsu Set up time from input or feedback to clock 16R8B-4, 16R6B-4, 16R4B-4 35 25 ns

th Hold time ’ 0 -10 ns

Ta Operating free-air temperature 0 25 75 | °C

Elec!rical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX [ UNIT
vt Low-level input voltage 08| V
ViH! High-level input voltage 2 v
Vie Input clamp voltage Vee = MIN | =-18mA -08 -15| V
2 Low-level input current Voo = MAX V] =04V ~0.02 -025 | mA
2 High-level input current Vog = MAX V| =24V 25| pA
Iy . Maximum input current Voo = MAX Vi =55V 100 | pA
VoL Low-level output voltage Veg = MIN loL =8 mA 03 05| V
VoH High-level output voltage Voo = MIN loH = -1 mA 24 28 V
loz.2 Oft-state output current Vge = MAX Yo =04V _100. #A
'OZH2 Vo =24V 100 | pA
log? Output short-circuitcurrent | Vpg=5V Vg =0V -30 -100 -250 | mA
lco Supply current Voo = MAX 30 55| mA

1. These areabsolut geswith respecttothe g d pin on the device and include all h duetosystem and/ortester noise. Do not attempt to test these

values without suitable equipment.
2. 1/0 pin leakage is the worst case of I)_and Igzy (or Iy and Ipzg).

3. No more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.

102664
JANUARY 1988
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PAL16R8B-4 Series T-46-13-47 -
L 16L8B-4, 16R8B-4, 16R6B-4, 16R4B-4
0257526 ADY MICRO PL&IPLE!ARRAYS 96D 27098 ‘D ol
Switching Characteristics Over Operaling Conditions -
svmeoL PARAMETER oMY NS | MIN TYP MAX |UNIT
tpp Input or feedback to output 16L.8B-4, 16R6B-4, 16R4B-4 25 3| ns
torg | Clock to output or feedback 16 25| ns
tpzx Pin 11 to output enable except 16L8B-4 15 25| ns
tpxz | Pin 1110 output disable except 16L85-4 2; S % 25| ns
tea Input to output enable 16L8B-4, 16R6B-4, 16R4B-4 25 35| ns
teR Input to output disable 16L.8B-4, 16R6B-4, 16R4B-4 25 35| ns
- External 16 25
fiax | Maximum frequency e feodbadk 16R8B-4, 16R6B-4, 16R4B~4 2 s MHz

5-40
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16L8A-2, 16RBA-2, 16R6A-2, 16R4A-2

PAL1 BRéA-z Series

0257526 ADV MICRO PLA/PLE/ARRAYS

T-46-13-47

96D 27099 D

values without suitable equipment.

10268A
JANUARY 1888

. IO pin leakage is the worst case of lj_and Igz|_ (or |4 and IgzH).
. No more than one output should be shorted af a time, and duration of the short circuit should not exceed one second.

Absolute Maximum Ratings ' .

i ‘ : : ot Operating Programming
SUPPIY VOIAGE VGG «vrsetrerrieriararnsarsernnsssrsrisressrnanensssanrisesss =08VO70V ..., ~06Vio120V
INpUtvoltage .....uvvviiiiniieriinradiirriicrniiriiisirariierieeniannienie “15VI0BEV Lo . -1.0Vto220V
Off-state QUIPULVORBEE +vvvvvvrvvinnresssrersesaiiimriiiresnesmrarsariarensnaisinees 88V i 120V
Storage temperature ........iiveiiiiaeeann, I - i o3 - R [l o
Operating Conditions

SYMBOL PARAMETER Nﬁg"%e:c:::x UNIT
Voo Supply voltage 475 5 5825 V
ty Width of clock Low i 10 ns
High 25 10

toy Set up time from input or feedback to clock 16RBA-2, 16R6A-2, 16R4A-2 35 25 ns

th Hold time ' 0 -10 ns

TA Operating free-air temperature 0 25 75| °C
Electrical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT

Vi Low-level input voltage 08| V

Viyt High-leve! input voltage 2 v

Vic Input clamp voltage Voo =MIN | =-18mA -08 --15| V

2 Low-tevel input current Vo = MAX V; =04V -0.02-0.25 | mA

h? High-level input current Veog = MAX V| =24V 25| pA

Iy Maximum input current Voo = MAX Vi =65V 100 | pA

VoL Low-evel output voltage Veg = MIN loL =24 mA 03 05| V

VoH High-level output voitage Vgg = MIN loH =-1mA 24 28 v

lozt2 Off-state output current Voo = MAX Vo =04V 00| A

lozH? : Vg =24V 100 | pA

log® Output short-circuit current | Vg =5V Vo =0V -30 -100 -250 | mA
lcc Supply current Vo = MAX 60 90 | mA
. These are absolute voltages with respectto the g d pinon the devl d include all hoots due to system and/or tester noise. Do not atlempt to test these
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PAL16R8A-2 Series

16L8A-2, 16RBA-2, 16R6A-2, 16RaA-2 1~ 46-13-47  ~

's 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27100 D

| Switching Characteristics over Operating Conditions o

f | symBoL - " PARAMETER CONESToNs | MIN TYP MAX |UNIT
top | Input or feedbeck to output | 16L8A-2, 16R6A-2, 16R4A-2 25 35| ns
toLi | Clock to output or feedback 1 25| ns
tpzx | Pin 11 to output enable except 16LBA-2 15 25| ns
tpxz | Pin 11 to oulput disable except 16L8A-2 2; BN 15 25| ns
tea input to output enable 16L8A-2, 16REA-2, 16R4A-2 25 3| ns
ter | Input to output disable 16L8A-2, 16R6A-2, 16R4A-2 25 35| ns
f Maximum frequancy | rre: 16RBA-2, 16REA-2, 16RAA- 6% MHz
MAX . No feedback ' 1eRiA2 20 50

5.42 n monolithto Bl Memories ©1
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PAL16R8A-4 Series T-46-13-47 -
. 16L8A-4, 16R8A-4, 16R6A-4, 16R4A-4 _ .
0257526 ADV MICRO PLA/PLE/ARRAYS 86D 27101 D =
Absolute Maximum Ratings
o Operating - Programming
SUpPIY VORBEE VOC +vavvereevesiiriarernsntisiniaaisnnnesversnreesennnns . -05Vie70V .......... -056V1t0120V
INPUEVORAGE . vuisvnreediiyieiinresnriisnnnannes Cerrrassineeeanaaes vervess =15VIOS5V L......... -10Vt0o220V
Oﬂ-stateoulputvonage... tieariresraanas Srareiteiernaenanaas crresiesneees BBV L., 120V
Storage temperature .....i.uvuiiieeseiiiiieinieieerrarireraans O -65°C to +150°C
Operating Conditions
SYMBOL . PARAMETER g o eRcIAL [T
Veo Supply voltage : _ 475 5 8625| V
. Low 30 20
ty- Width of clock - ns
High 30 20
toy Set up time from Input or feedback to clock 16RBA-4, 16R6A-4, 16R4A-4 60 45 ns
th Hold time . 0 -15 ns
Ta Operating free-air temperature 0 25 75| °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS . MIN TYP MAX |UNIT
vt Low-level input voltage 08| v
ViH! High-level input voltage 2 v
Vig input clamp voltage Voo = MIN | =-18mA | 08 15| v
h2 Low-level input current Voo = MAX V) =04V -0.02 -0.25 | mA
lyy? High-level input current Voe = MAX _ Vi =24V 25 | uwA
I Maximum input current Veg = MAX V| =568V 100 | wA
VoL Low-level output voltage Voo = MIN ' loL =8mA 03 05] Vv
VoH High-level output voltage Ve = MIN loH=-1mA 24 28 v
lozi2 | Vo =04V - -100 | pA
Ofi-state output current Vee = MAX o~ E
lozH2 . Vo =24V 100 | pA
log® Output short-circuit current Veg=5V Vo =0V -30 -70 -130 | mA
ice Supply current Vog= MAX - ) 3 50| mA

1. Theseare absolute voltages with respect 1o the ground pin on the deviceand include all overshaots ﬂnetosystem and/or fester noise. Do not attempt to test these
values without suitable equipment.

. /O pin leakage is the wors! case of I)_and Igz|_ {or i and lgzp).
3. No more than one oulput should be shorted al a lime, and duration of the short circuit should not exceed one second.

[

JANUARY 1983 l.‘-' Monolithic m Memories EI ) 5-43

J & totezno 925esa0 30 96 SAVHNV/3Td/VTd 0NDIU ACY




PAL16R8A-4 Series

 tetens 16nead, 1eReAd, teRans | 0-13-47
0257526 ADV MICRO PLA/PLE/ARRAYS T geD 27102 v =
Switching Characteristics Over Operating Conditions

o B ' TEST

SYMBOL . PARAMETER | CONDITIONS | MIN TYP MAX | UNIT
tpp | Input or feedback o output | 16L8A-4, 16R6A-4, 16R4A-4 3 55| ns
tcLk | Clock to output or feedback 20 35| ns
tpzx | Pin 11 to output enable except 16L8A-4 15 30| ns
tpxz Pin 11 to output disable except 16L8A~4 Ry=8000 15 30| ns

tga | Inputto output enable 16L8A%, 16R6A4, 16R4A4| 2= MSE KD 2 50| ns
ter | Input to output disable 16L8A-4, 18REA-4, 16R4A-4 30 50| ns

c External 11 18

f Imum frequenc 16RBA-4, 16ABA-4, 16R4A-4 MH.

MAX | Maximum Irequency | m8s feedback % 25 :

544 2\ monotithio KA Memortes €1
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* 0257526 ADV MICRO
Switching Waveforms -

INPUT OR XVT
COMBINATORIAL vr
OUTPUT
Comblinatorial Output
INPUT OR . '
FEEDBACK r
gy ——tta=1y
CLOCK 7 / Vr :
) -—loLK '
REGISTERED
OUTPUT Vr
 Registered Output '
ENABLE X"‘l‘ AX
Ipyz—l——n - —tpzX
REGISTERED \\ g Von-0sv v
QUTPUT L’!,_',Lvo,_m.sv

Pin 11 to Output Disable/Enable

cLOCK v

PAL16R8 Series
- 1618, 16R8, 16RG, 16R4
PLA/PLE/ARRAYS

7 1-46-13-47
96D 27103 D

Cctock - ALy _
tog—| tpp——ee|

CoupTEL e v

Clock to Feedback to Combinatorial Qutput (See Path Below)

CLK
l REGISTER I—‘
Logic tpp
s
Notes:
1. VT=15V

2. Input pulse amplitude 0V10 3.0V
3. Input Hise and fall times 2-5 ns typical

S S &

ER

- IlA

NS\XVou-0svi/ 2717,

FVoL 105V -

COMBINATORIAL
OUTRUT

—_—

Input to Output Disable/Enable

-l —

Clock Width

Key to Timing Diagrams

weeroms  weurs ovrsurs

A M

I SShonme SN erae
wersesrmy - weLs oy

Switching Test Load
(refer to page 5-164)

Programmers/Development Systems
(refer to Programmer Reference Guide, page 3-81)

Schematic of Inputs and Outputs
(refer to page 5-164)

n mmmnmm: n
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ADV MICRO PLA/PLE/ARRAYS 9

PAL16R8 Series
16L8 Logic Diagram

T-46-13-47

& pef 025752k 0027104 4

0257526 ADV MICRO PLA/PLE/ARRAYS

96D 27104 D

Logic Diagram 16L8
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D'

16R8 Logic Diagram

PAL16R8 Series

0257526 ADV MICRO PLA/PLE/ARRAYS

Logic Diagram

86D 27105

T-46-13-47

16R8

15

1L}

ADV MICRO PLA/PLE/ARRAYS 9k .._x_.”- D25752k 0027105 & -
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ADV MICRO PLA/PLE/ARRAYS 96 DE UES?SEL DUE?LEII: 8 r

PAL16R8 Series
'16R6 Logic Diagram T-46-13-47

0257526 ADV MICRO PLAIPLE!ARRAYS ~ 98D 27106 D ==
Logic Diagram 16R6 ) :
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ADV MICRO PLA/PLE/ARRAYS 9tk

_DE. 025752k 0027107 0

PAL16R8 Series _46-13-
L B At ~ 16R4 Logic Diagram T-46-13 4?‘
_ 025?526 &DV MICRO PLA!PLE!ARRAYS 96D 27107 D
Logic Diagram - . 16R4 o
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