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' PAL1GRP8A Series 1 6P8A, 16RPSA
| : 16RP6A, 16RP4A

Features/Benefits -

Ordering Information
. Programmable polarity PAL16RPS8A CN STD
e High speed at 25 ns tPD PROGRAMMABLE—] T PROCESSING .
o Reglster preload ARRAY LOGIC T = Siandard
% Co- NUMBER OF
i ¢ Power-up reset ) ARRAY INPUTS PACKAGE
: ¢ Security fuse . . T OUTPUT TYPE 5‘ Z'é‘:‘,,“,:.'é' I&p
, - RP= seglstered tl: NL = Piastic Leaded
- - rogramma Chip Carrier
. Polar SG = Smail-Outi
Descruptlpn P = COt;b‘lynnIorlal with GulT-wlnﬂ "
The PAL16RP8A Series is equivalent to the PAL16RBA Series, Programmable OPERATING
with the addition of programmable polarity. With programmable Polarity CONDITIONS
i polarity unused, these devices are equivalent to the PAL16R8A NUMBER OF OUTPUTS C = Commercial
Series. L HIGH SPEED
Variable Input/Output Pin Ratio Polarity ,

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

Programmable Three-State Outputs

Each output has a three-state output 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 {eedback. The
output provides a bidirectional 1/0 pin in the combinatorial
configuration,and may be configured as adedicated input ifthe
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
toaded on the Jow-to-high transition of the clock input.

Each of these devices offers programmable polarity on each
output. If the polarlty fuse is unused, the output is active low. If
the polarity fuse is programmed, the output is inverted to active
high.

Preload and Power-Up Reset

Each device also offers register preload for davice testability.
The registers can be preloaded from the outputs by using
supervoltages in order to simplify functional testing. This series
also offers Power-Up Reset, whereby the registers poweruptoa
logic LOW, setting the active-low outputs to a logic HIGH.

Performance

Performance varies according to the use of the programmable
polarity. Active low outputs havea tPD of 25 ns, while active high
outputs have atPD of 30ns dueto the extra inversion. All devices
consume 180 mA maximum ICC.

Packages

The commercial PAL16RPBA Series is available in the plastic
DIP (N), ceramic DIP (J), plastic teaded chip carrier (NL), and_

PAL16RPSA Series small outline (SG) packages.

ARRAY QUTPUTS tpp" lce

INPUTS COMBINATORIAL REGISTERED (ns) (mA)

PAL16P8A 16 0 25/30 180

PAL16RP8A 16 8 25/30 180

PAL16RP6A 16 2 25/30 180

PAL16RP4A 16 4 25/30 180
*95 ns active low, 30 ns active high i
.
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: . N PAL16RP8A Series
e 16P8A, 16RP8A, 16RP6A, 16RP4A _
4 0257526 ADV MICRO PLA/PLE/ARRAYS o - 96D 27076 D '
. { DIP/SO Pinouts B : T-46-13-47
16P8 , 16RPS 16RPS 16RP4 [
" B C I:—c»a” P b= B ‘
e B - B Blm e BE
B P El EH —&EI 1 Wy
B B B | o R o EEE
AND | ] AND H | AND H s | w H=
E—(m\uvgmﬁ_m E uﬁ%ﬂ_ E nnegnn _&E. E n{lgoélt}:n_ & &E
CH il—m CH i EH i '&E EH M I ¥ i
CH B=@ G | 1 e CH e
EH P O CH HEE EHh B
Bl 5@ o B @ B @
E——fF g = 1 O Lo f]
PLCC Pinouts )
16P8 16RPS .
3][2][1][z0] [0 31217 1[z0 [ie
vCceC vCcC
: o [ -y O
= IT:‘%T our|=u1'"o—-ﬁl 2 |r£l%1' ou-rPU'rn o]
£ oac| ceLLs vol-16] 81 o8 | ceLLs™=e 6]
7 |- ARRAY 1o+ E 7 H ARRAY REG E
8 o |I|IO°)—14 ) OE _REG REQ E
GND v GND |
S IMIERIRIE o [l I[12[Ti3
| 16RPS » 16RP4
312171 [z0}[ie 31217120l e
vcc - vce
] T B e
51 INPUT o7 5 INPUT peal 17
3 R OUTPU{ZG % 3 ‘oR |outeut, <=--1:csI
Loaic | CELS Loalc| CELLS "
71 ARRAY e |15 7H ARRAY e {16] :
18 OE 1O REGH14 8 O vo o 44
GND : GND : '

. QG| EREN o [[iof[i1[ 123
Package Drawings :
(refer to PAL Device Package Outlines, page 3-179)
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i PAL16RP8A Series
i ~_ 10P8A,16RP8A, 16RP6A, 16RP4A T-46-13-47
! 0257526 ADV MICRO PLA/PLE/ARRAYS 86D 27077 D
Absolute Maximum Ratings . . :
- : - . Operating . Programming i
! Supply voltageVcgo .. - errearessersastrersaasisnes =0B5VIO70V .......... -05Vici20V I
" Inputvoltage .......... e eerteeeeeine s S PPN A5VOE5YV ..evrnnins -10Vto220V [
Off-state output voltage ........ b ererreiarinerarsairesnsnarieiesreeess BBV il 120V }
Storage temperature "....viusivasesiaeiricitirarertersraaartitirensens tereereseseenerrassssisrsessases —65°Cto+150°C i
Operating Conditions
’ B ) COMMERCIAL1
SYMBOL . PARAMETER MIN TYP MAX UNIT ’
Veo Supply voltage 47 5 525 V
' L 20 14
tw | Width of clock ’ o ns
- High 10 6
tay Set up time from input }gggﬁ Polarity fuse intact 25 15 ns
or feedback to clock 16RP4A Polarity fuse programmed 30 20
th Hold time 0 -10 ns
TA Operating free-air temperature . ) 0 7% | °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
VL2 Low-level input voltage - 08| Vv °
ViH2 High-level input voltage 2 v
Vic Input clamp voltage Voo = MIN lj =-18mA -08 -15| V
T Low-fevel input current Voo = MAX vV =04V -0.02 -0.25 | mA
48 High-level input current Voo = MAX Vi =24V 25| uwA
: I Maximum input current Voo = MAX V| =55V 100 | pA
VoL Low-level output voltage Voo = MIN loL =24 mA 03 05| V
VoH High-level output voltage Voo = MIN loy =-32mA 24 28 v B
lozL3 Vg =04V -100 | uA
Off-state output current Voo = MAX o £
|OZH3 Vo =24V 100 | A
log? Output short-circuit current | Vgog=5V Vo =0V -30 -70 -130 | mA
lcc Supply current Vg = MAX ) 120 180 | mA

1, The PAL16RP8A Series is designed to operate over the full military operating conditions. For availability and specifications, contact Monolithic Memories.

2, These are absolute voltages with respect o the ground pin on the device and include all overshoots due to system and/or tester noise. Do not attempt totestthese
values without suitable equipment.

3. 1/0 pin leakage is the worst case of I)|_and loz {or |4 and 1ozH)-

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

U
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, PAL16RPS8A Series
i "16PBA, 16RPBA, 16RP6A, 16RP4A.  1-46-13- 47
; 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27078 D =
i Switching Characteristics Over Operating Conditions ’ '
g TEST |
SYMBOL PARAMETER ) CONDITIONS MIN TYP MAX | UNIT l
- Input or feedback to output Polarity fuse intact ' L.l .
7 16PBA, 16RP6A, 16RP4A Polarity fuse programmed 20 30
tocLk | Clock to output ) - 10 15| ns
tcr Clock to feedback ~ 8 10 ns
tpzx Pin 11 to output enable except 16P8A 10 20| ns !
" Ry =2000
tpxz | Pin 11 to output disable except 16P8A R; D 1 20| ns
teaA Input to output enable 16P8A, 16RPBA, 16RP4A 10 25| ns
ter Input to output disable 16P8A, 16RPBA, 16RP4A 13 25| ns
Polarity fuse intact ‘ 25 40
External
) Polarity fuse programmed 22 a3
fMAx Maximum frequency Internal Polarity fuse intact 285 43 MHz
122%- 16RP_6/.\- Polarity fuse programmed 25 35
No feedback 33 50
Switching Test Load Power-Up Reset Waveform
{refer fo page 5-164) (refer to page 5-164) *
Programmers/Development Systems Schematic of Inputs and Outputs
(refer to Programmer Reference Gulde, page 3-81) : (refer to page 5-164) .

Register Preload Waveform
(refer to page 5-164)
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Switching Waveforms

INPUT OR -
FEEDBACK Vr .
tpp—|
COMBINATORIAL v
OUTPUT T

v Combinatorial Output
INPUT OR —
- FEEDBACK vr
ot ,
cLOCK 1
PR
REGISTER
gUTPUTED v
Registered Output
K vr .
tCF—>|<-—-ipD

oM A

Clock to Feedback to Combinatorial Output (see path below)

CLK

l REGISTER l_‘

LOGIC tpp

ter

Notes:

1. V=18V

2, Input pulse amplitude 0 V0 3.0V

3. Input rise and fali imes 2-5 ns typlcal

2\ mononthic I Memories &1 5.21
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tpxz — tpzx
REGISTERED N\ KVoH-05v Ve
OUTPUT ﬂ;LVOL:,o_sV \\
" Pin 11 to Output Disable/Enable

R CR 4

teR —

COMBINATORIAL § § § N Vou-05V v
OUTPUT [/ /FVoL+08Y T

Input to Output Disable/Enable

cLOCK v

-t —>

Clock Width E

Key to Timing Diagrams

WAVEFORM INPUTS OUTPUTS

DON'T CARE; CHANGING;

CHANGE PERMITTED STATE UNKNOWN

NOT CENTER LINE IS
APPLICABLE HIGH IMPEDANCE STATE

MUST BE STEADY WILL BE STEADY
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PAL16RP8A Series A6
i . _._._______16PBA, 16RP8A,16RP6A, 16RP4A T ,45 13- 47,, <
i 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27080 D =
‘| Logic Diagram 16P8A
|
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PAL16RP8A Series

5 16PBA, 16RPBA, 16RPGA, 16RP4A T-46-13-47
; 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27081 D
| Logic Diagram 16RPBA -
| - |
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PAL16RP8A Series
ol . 16PBA, 16RP8A, 16RP6A, 16RP4A T-46-13-47

_ 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27082

D
: Logic Diagram ) 16RP6A ;
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, PAL16RP8A Series
S S 16P8A, 16RPSA, 16RPEA, 16RP4A .
0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27083 3]
Logic Diagram - . . ' 16RP4A . ‘T-46-13-47
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