fax id: 6015

CYPRESS PLDC20RA10

Reprogrammable Asynchronous
CMOS Logic Device

Features —lcc max = 85 mA (Military)
High reliability
— Proven EPROM technology

« Advanced-user programmable macrocell
- CMOS EPROM technology for reprogrammability

- Up to 20 input terms —>2001V input protection
- 10 programmable I/0 macrocells —100% programming and functional testing
+ Output macrocell programmable as combinatorial or * Windowed DIP, windowed LCC, DIP, LCC, PLCC avail-

asynchronous D-type registered output able

:md:g;t:{r:nggmrol of register clock, reset and set Functional Description

+ Register preload and power-up reset The Cypress PLDC20RA10 is a high-performance, sec-
« Four data product terms per output macrocell ond-generation programmable logic device employing a flexi-
« Fast ble macrocell structure that allows any individual output to be
— Commercial configured independently as a combinatorial output or as a
tpp = 15 ns fully asynchronous D-type registered output.
tco=15ns The Cypress PLDC20RA10 provides lower-power operation
tgy=7ns with superior speed performance than functionally equivalent
—Military bipolar devices through the use of high-performance 0.8-mi-
tpp = 20 ns cron CMOS manufacturing technology.
tco=20ns The PLDC20RA10 is packaged in a 24 pin 300-mil moided
tgy=10ns DIP, a 300-mit windowed cerDIP, and a 28-lead square lead-
. Low power less chip carrier, providing up to 20 inputs and 10 outputs.
When the windowed device is exposed to UV light, the
—lcc max - 80 mA (Commercial) 20RA10 is erased and can then be reprogrammed.
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CYPRESS

Selection Guide

Generic Part tpp ns tgy ns tcons tecns
Number Com‘l Mil Com’l Mil Com’l Mil Com’l Mit
20RA10-15 15 7 15 80
20RA10-20 20 20 10 10 20 20 80 85
20RA10-25 25 15 25 85
20RA10-35 35 20 35 85
Pin Configurations
Lce STD PLCC/HLCC !
Top View Top View JEDE.(T:O:L\(I:'E""HLCC
oo 888 o2 868
4 3 21 2827 26 4 3 2 1 2877 26
Nelds 253 10, h
nge o 2ds b S
norje PLDC20RAT0 22 103 wHi rLpczorato 2 0
5ge 21 g #0g lss CG7C324 1P 10s
s g 10 20 V07 Ig 10 208 110
NCH M 51314 1516 171819; NC 2R o314 1516 1718 12 P VO7
o o 0w [5)
- = g)fo § § z ~aoRwle 0
RA10-2 +=oB8dd RA10-3 “rh288 & RA10-4

Macroceil Architecture

Figure 1 illustrates the architecture of the 20RA10 macrocell.
The cell dedicates three praduct terms for tully asynchronous
control of the register set, reset, and clock functions, as well
as, one term for control of the output enable function.

The output enable product term output is ANDed with the input
from pin 13 to allow either product term or hardwired external
control of the output or a combination of control from both
sources. If product-term-only control is selected, it is automat-
ically chosen for all outputs since, for this case, the external
output enable pin must be tied LOW. The active polarity of
each output may be programmed independently for each out-
put cell and is subsequently fixed. Figure 2 illustrates the out-
put enable options available.

When an /O cell is configured as an output, combinatori-
al-only capability may be selected by forcing the set and reset
product term outputs to be HIGH under all input conditions.
This is achieved by programming all input term programming
celis for these two product terms. Figure Zillustrates the avail-
able output configuration options.

An additional four uncommitted product terms are provided in
each output macracell as resources for creation of user-de-
fined logic functions.

Programmable /O

Because any of the ten I/0 pins may be selected as an input,
the device input configuration programmed by the user may
vary from a total of nine programmable plus ten dedicated in-
puts (a total of nineteen inputs) and one output down to a
ten-input, ten-output configuration with all ten programmable
/O cells configured as outputs. Each input pin available in a
given configuration is available as an input to the four control

Note:

product terms and four uncommitted product terms of each
programmable 1/O macrocell that has been configured as an
output.

An 1/O cell is programmed as an input by tying the output en-
able pin {pin 13) HIGH or by programming the output enable
product term to provide a LOW, thereby disabling the output
buffer, for all possible input combinations.

When utilizing the I/O macrocell as an output, the input path
functions as a feedback path allowing the output signal to be
fed back as an input to the product term array. When the output
cell is configured as a registered output, this feedback path
may be used to feed back the current output state to the device
inputs to provide current state control of the next output state
as required for state machine implementation.

Preload and Power-Up Reset

Functional testability of programmed devices is enhanced by
inclusion of register preload capability, which allows the state
of each register to be set by loading each register from an
external source prior to exercising the device. Testing of com-
plex state machine designs is simplified by the ability to load
an arbitrary state without cycling through long test vector se-
quences to reach the desired state. Recovery from illegal
states can be verified by loading iflegal states and observing
recovery. Preload of a particular register is accomplished by
impressing the desired state on the register output pin and
lowering the signal level on the preload control pin (pini) to a
logic LOW level. If the specified preload set-up, hold and pulse
width minimums have been observed, the desired state is
loaded into the register. To insure predictable system initializa-
tion, all registers are preset 1o a logic LOW state upon pow-
er-up, thereby setting the active LOW outputs to a logic HIGH.

1. The CG7C324 is the PLDC20RA10 packaged in the JEDEC-compatible 28-pin PLCC pinout. Pin function and pin order is identical for both PLCC pinouts The

principal difference is in the location of the “no connect” (NC) pins
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Figure 1. PLDC20RA10 Macrocell
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Figure 2. Four Possible Output Enable Aiternatives for the PLDC20RA10
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Figure 3. Four Possible Macrocell Configurations for the PLDC20RA10
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Maximum Ratings Static Discharge VOlage.............c.cccerecercnrrereerenenninn. >2001V
) ] o ) (per MIL-STD-883, Method 3015)
{Above which e useul fe may be impaired. FOr USSr QU™ | atgh-Up GUITEN ... >200 mA
Storage Temperature ... _65°C to +150°C DC Program Voltage..............ccoovminnmnnniniiene e 13.0V
POWr ADDHE e ssecrorasc  Operating Range
o : Ambient
(qugrgi }?'é’ailr? ‘i ;(; (zround Pownhal ................ —0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°C to +75°C 5V £ 10%
inHigh Z State ........ccovooirenienieec e -0.5V to +7.0V Militaryl®] —55°C to +125°C 5V + 10%
DC Input Voltage.........ccovcveciiiinicinicnne -30Vto+7.0V
Qutput Current intc Outputs (LOW) .....cc.oviecr e, 16 mA
Electrical Characteristics Over the Operating Range!®l
Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vgg = Min,, loy =-3.2 mA Com’| 24 \
Vin=VinorViL lon = -2 MA Mil
VoL Output LOW Voltage Vg = Min,, lop =8 mA 0.5 \
Vin=VigorVy
ViH input HIGH Level Guaranteed input Logical HIGH Voltage for All Inputs™l | 2.0 v
Vi input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs(® 08 | Vv
hx Input Leakage Current Vg S Vin £ Voo Vee = Max -10 | +10 | pA
loz Output Leakage Current Voo = Max., Vg < Vout £ Ve -40 | +40 | pA
lsc Output Short Circuit Current™ | Ve = Max., Voyr = 0.5VI] 30 | -90 | mA
leet Standby Power Supply Current |Vge= Max., Viy = GND Outputs Open Com'l 75 mA
Mit 80 | mA
leca Power Sup[g}y Current at Vg = Max., Outputs Disabled (in High Z Com'l 80 mA
Frequency State) Device Operating at fyyax il a5 A
Capacitance!®
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance ViN=20V @ f=1MHz 10 pF
Cout Output Capacitance Vour=20V @f=1MHz 10 pF
Notes:
2. T, is the “instant on” case temperature.
i: ?ﬁ:stg ea::s ;l?sa &gfvtgiﬁessp\?/?tihﬁcr:gggé? {oGégeig:\ gsrgsrg‘rdo:gdteas"tiggv;rr\sfﬁggtasti(c’)& to system or tester noise are included.
5. Tested initially and after any design or process changes that ma¥ affect these parameters. ~
6. Not more than ona output shouid be tested at a time. Duration of the short circuit should not be more than one second. Vour = 0.5 V has been chosen to

avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms (Commercial)

R1 4570 A1 457 ALL INPUT PULSES
(47002 MIL) (470Q ML) 3.0V
5V 5V 90%
OUTPUT B2 OUTPUT  Ro GND 10%
$ 2700 ¢ 2700
S0pF T §eream 5pF I §ewamy <5
INCLUDING = _ INCLUDING = =
JIG AND JIG AND
SCOPE SCOPE RATOt4
(a) (b)
Equivalent to: THEVENIN EQUIVALENT(Commercial) Equivalent to: THEVENIN EQUIVALENT(Military)
1700
OUTPUT O———AW——0Q 1.B6V=Vip CUTPUT O-—-l%‘\;ﬂ—o 2.02V=Vipe
RA10-16 R
Parameter | Vi, Output Waveform Measurement Level
texz() 18V Von 0.5V Vx RA10-18
tpPxz(+) 2.6V Vor 0V Vx RA10-19
0.5V A"
tpzx(+) Vine Vx S OH AR10-20
tpzx(-) Vine Vx 0.5V Vo RA10-21
\
tene) 1.5V OH 5V L— Vy RATC-22
1ER( 28V Voo = : Vx RA10-23
tea) Vine Vx 0.5V. Vo RAT0-26
teAC) Vine Vx 0.5V Vou RA10-25
(c)
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Switching Characteristics Over the Operating Range!® 7+ 8

Commercial Military
~15 -20 -20 -25 -35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tep Input or Feedback to 15 20 20 25 35 ns
Non-Registered Output
tea Input to Output Enable 15 20 20 30 35 ns
ter Input to Output 15 20 20 30 35 ns
Disable
tpzx Pin 13 to Output 12 15 15 20 25 ns
Enable
tpxz Pin 13 to Output 12 15 15 20 25 ns
Disable
tco Clock to Output 15 20 20 25 35 ns
tsu Input or Feedback 7 10 10 15 20 ns
Set-Up Time
ty Hold Time 3 5 3 5 5 ns
tp Clock Period 22 30 30 40 55 ns
(tsu + tco)
twH Clock Width HIGHET 10 13 12 i8 25 ns
tw Clock Width LOWRT 10 13 12 18 25 ns
fmax Maxingum Frequency 45.5 33.3 333 25.0 18.1 MHz
(1))
ts Input of Asynchronous 15 20 20 25 40 ns
Set to Registered Qutput
tr Input of Asynchronous 15 20 20 25 40 ns
Reset to Registered
Output
tarw Asynchronous Reset 15 20 20 25 25 ns
Width!!
tasw Asynchronous S-Width® [ 15 20 20 25 25 ns
tar Asynchronous Set/ 10 12 12 15 20 ns
Reset Recovery Time
twp Preload Puise Width 15 15 15 15 15 ns
tsup Preload Set-Up Time 15 15 15 15 15 ns
thp Preload Hold Time 15 15 15 15 15 ns

Notes:
7. Part(a) of AC Test Loads was used for all parameters except tg,, teg, tpzx and tpxz, which use part (b).
8. The parameters tgr and tpxz are measured as the delay from the input disable logic threshold transition to Vo4 - 0.5 V for an enabled HIGH output or Vg,
+0.5V for an enabled LOW output. Please see part {c) of AC Test Loads and Waveforms for waveforms and measurement reference levels.
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Switching Waveform
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Functional Logic Diagram
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Ordering Information
lece (‘l:g) (tr?s (lﬁg) Ordering Code PaN(;k':ge Package Type oEear:;t:g
80 15 7 15 | PLDC20RA10-15JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PLDC20RA10-15PC P13 24-Lead (300-Mil) Molded DiP
CG7C324-A15JC J64 28-Lead Plastic Leaded Chip Carrier
20 10 20 [ PLDC20RA10-20PC P13 24-Lead (300-Mil) Molded DiP
CG7C324-A20JC J64 28-Lead Plastic Leaded Chip Carrier
85 20 10 20 | PLDC20RA10-20DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20RA10-20WMB W14 | 24-Lead (300-Mil) Windowed CerDIP
25 15 25 | PLDC20RA10-25D0MB D14 24-Lead (300-Mil) CerDIP
PLDC20RA10-25WMB W14 | 24-Lead (300-Mil) Windowed CerDIP
35 20 35 | PLDC20RA10-35DMB D14 24-L ead (300-Mil) CerDIP
PLDC20RA10-35WMB W14 | 24-Lead (300-Mil) Windowed CerDIP

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups

VoH 1,2,3

Vou 1,2,3

Viy 1,2,3

Vi 1,23

hx 1,23

loz 1,2,3

lec 1,2,3

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tpzx 9,10, 11
tco 9,10, 11
tsy g, 10, 11
1y 9,10, 11

Document #: 38-00073-F
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