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Features

e Function, pin, and JEDEC compatible
with EP600, EP610, EP630, 85C060,
and PALCE610 PLDs

Very high performance
—tpp = 10ns

16 I/O macrocells, each having:

— Choice of combinatorial or regis- *
tered output

— Registers programmable to T-type
and D-type

— Emulation of RS and JK flip-flops

— Array feedback from 1/O pin or
register

SEMICONDUCTOR

-— Array feedback from I/O pin or
register

— Product term controlied asynchro-
nous reset

— Programmable output polarity
control

160 product terms

Available in 24-pin, 300-mil PDIP and
cerDIE, and 28-pin, J-leaded chip car-
riers, PLCCs, and LCCs

o Advanced BiCMOS technology
e Programmable security bit

Multipurpose BiICMOS PLD

Functional Description

The PLD610 is a 24-pin, multipurpose,
high-performance PLD with 16 I/O ma-
crocells, 4 dedicated inputs, and 2 global
clockinputs.

CLKI provides the synchronous clock in-
put for one bank of eight macrocells, and
CLK2 provides the synchronous clock in-
put for the other bank of eightmacrocells.
Output enable and selection of asynchro-
nousor synchronous clock source are con-
trolled with one dedicated product term
per macrocell. An asynchronous reset
product term is provided for each macrocell.

Logic Block Diagram
Vss | o o o 110 Vo 10 o 110 [ CLKY
[2] [1] [1e] [¢] [¢] [7] [6] 5] [«] [5] 1 [
8 8 8 8 ] 8 8 8
PROGRAMMABLE AND ARRAY
(160 x 40)
8 8 8 8 8 8 8 8 L
13 (1] [is] Lie] 2] lis] L1e] [zo] e ] sl [
CLK2 I ) s} 1o 10 ) ) 1o 110 1 Voo
D610-1
Selection Guide
PLD610-10 PLD610—-12 PLD6106-15 PLD616-25
Ioci (mA) Commercial 130 130 130 130
Military 170 170 170
tpp (ns) Commercial 10 12 15 25
Military 12 15 25
ts (ns) Commercial 7 8 9 20
Military 8 10 20
teo (ns) Commercial 7 9 10 15
Military 9 10 15
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Functional Description (continued)

Each macrocell also has a register that can be programmed tobe a
D-type or T-type register. Other programmable options include
output polarity, registered or combinatorial output, feedback to
the array from the I/O pin or from the register output, and whether
the dedicated product term controls the output enable or the regis-
ter clock.

Maximum Ratings

The PLD610 is available in a wide varicty of packages including
24-pin, 300-mil plastic and ccramic DIPs, 28-pin, square J-leaded,
ceramic chip carriers, 28-pin PLCCs, and 28-pin ceramic LCCs.

(Above which the useful life may be impaired. For user guidelines, DC Program Voltage ............... ... .. oooone, 9.5V
not tested.) Static Discharge Voltage .............c.coveeunnn, > 2001V
Storage Temperature ................. - 65°C to +150°C (per MIL-STL)-883, Method 3015)
Ambient Temperature with Operating Range
Power Applied ...................... —55°Cto +125°C pe g g
. _ Ambient
IS)\g)y;l/ylt'ohaic “:- Gdrounod Pot(:snnal ....... 0.5Vto +7.0V Range Temperature Veo
oltage Applied to Qutpu — > <
inHighZState ..................... — 0.5V to Ve Max, Commercial 0°Cto +70°C SV£5%
DC Input Voltage .. .............. —0.5Vto (Ve + 0.5V) Militaryl!] - 55°Cto + 125°C 5V £ 10%
DClInputCurrent................... -30mAto + SmA
(except during programming)
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Units
Vou Output HIGH Voltage Vee = Min,, Top = -4mA 24 \"
Vin = Vigor Vi,
VoL Output LOW Voltage Vce = Min,, ToL = 8 mA 0.5 v
VIN = Vg or Vi,
Vi Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for All Inputs(2] 20 v
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputs!2) 08 v
Iix Input Leakage Current Vss < VIN € Ve, Voo = Max. =250] 50 HA
Toz Output Leakage Current Vce = Max, Vgg < Vour < Vee -100] 100 HA
Isc Qutput Short Circuit Current | Ve = Max., Vour = 0.5V 6 =30 | -130| mA
Icer Power Supply Vee = Max,, Vi = GND, Outputs Open Com’l | =10 130 mA
Current Standbyl4)
-12 150 | mA
Mil 170
Ieca Power Suppl 5C,:Surrent V¢ = Max, Outputs Disabled (in HighZ | Com’l | =10 130 mA
t F j State), Device Operating at f
at Frequency ate), Device Operating at fyaxs =T TR T
Mil 190
Capacitancels}
Parameters Description Test Conditions Max. Units
Cin Input Capacitance ViN=20Vatf=1MHz 10 pF
Cour Output Capacitance Vour = 20V atf = 1 Mliz 10 pF
Notes:

1. Ta is the “instant on” case temperature,

2. Minimum DC input voltage is —0.3V. During transitions, the inputs
may undershoot to —-2.0V for periods less than 20 ns

3. Not more than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Vour = 0.5V has
been chosen to avoid test problems caused by ground degradation.

4. Some of the devices compatible with Cypress’s PLD610 have both a

slow power-down mode and a faster turbo mode. Cypress's PA1610,
however, only operates in a very fast turbo mode. In order to maintain
full JEDEC compatibility, thc%/prcss PLD610 has two fuses that cor-
respond to the turbo bitsin other devices. Please note that the opera-

tion of the device is entirely independent of these “dummy” fuses. The
PLD610 operates at very high speed regardless of whether the turbo
bits are programmed (TURBO = ON) or unprogrammed (TURBO
= OFF).

Tested with device programmed as a 16-bit counter.
‘Tested initially and after any design or process changes that may affect
these parameters.

5.
6.
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AC Test Loads and Waveforms

+5V
R1 4480 R = 1580 R = 1580
OUTPUT QUTPUT® ' . OUTPUT o
C =35pF R2 245Q C=35pF l— Viu=177v  C=5pF -l-vx
ov ov ov ov
{a) Normal Load (Load 1) (b) Thévenin Equivalent (Load 1) (c) Three-State Delay Load (Load 2)
D610-7 D610--8 0610-9
ALL INPUT PULSES
3.ov L L
90% 90260%
GND 10%
<3ns L— o <3ns
@ D610-2
Parameter | Vx Output Waveform—Measurement Level
tER (-) 1.5V V,
OHTgsV Vx  oet0-3

Vx

lER(+) | 26V VoL 0.5v_'..i___,f——

0610-4
Ea(+) | Vru vy 0.5V="=f—* Vou

D610-5

tEA (<) Vru Vx

0.5v VoL osto-6
Switching Waveform
INPUTS 1/O,
REGISTERED
FEEDBACK (
SYNCHRONOUS - -
PRESET ts | th wH ] w
(tas) {tar) (gm%u (gYNNL%H
SYNCHRONOUS Y, _\
ASYNCHRONOUS
CLOCK INPUT
- =y
ASYNCHRONOUS (taok)
RESET o
L lttac tap tmm._.l o] 14
REGISTERED
OUTPUTS
- top 1€Rl7)¢_.| L_. tea
COMBINATORIAL
QUTPUTS I
D610-10

Note:
7. AC test load (Load 1) used for all parameters except where noted.
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Switching Characteristics(’}
PLD610-10 | PLD610-12 | PLD610- 15 | PLD610~ 25
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
tpp Input to Output Propagation Delayl8] | Com’l 10 12 15 25 | ns
Mil 12 15 25
tea Input to Output Enable Delay{s-] Com’l 12 14 15 25 ns
Mil 14 16 25
1ER Input to Output Disable Delay® 9 | Com'l 12 v 15 25 | ms
Mil 14 16 25
tco Clock to Output Delayl8] Com’l 7 10 15 | ns
Mil 10 15
ts Input or Feedback Set-Up Time Com’l 7 8 9 20 ns
Mil 8 10 20
tH Input Hold Time Com’l (] 0 0 0 ns
Mil 0 0 0
tp External Clock Period (tog + tg)lél Com’ | 14 17 19 35 ns
Mil 17 20 35
twi Clock Width HIGH!®! Com’l | 4 s 6 10 ns
Mil 5 6 10
twl Clock Width LOWIS] Com’l | 4 5 6 10 ns
Mil 5 6 10
fmaxi External Maximum Frequency Com'l | 71.4 58.8 52.6 28.6 MHz
(i(tco + )10 Mil 588 a7 286
fMax2 Data Path Maximum Frequency Com’t | 125 100 83.3 50 MH:z
(Utwes + twr))l6 1) Mil 100 £33 50
fMAX3 Internal Feedback Maximum Com’l | 100 83.3 83.3 40 MHz
Frequency (1/(texm)l® 12 Mil 833 666 0
tenr Minimum Clock Period with Internal | Com’l 10 12 12 25 ns
Feedbackl6: 13] i 2 5 %
tAw Asynchronous Reset Widthl6] Com'l | 8 10 12 25 ns
Mil 10 12 25
AR Asynchronous Reset Recovery Timel6] | Com’l | 10 12 15 25 ns
Mil 12 15 25
tAp Asynchronous Reset to Registered Com’l 12 14 16 30 ns
Output Delayl8] il " T 0
toH Output Data Stable Time from Com’l 1 1 1 1 ns
Synchronous Clock Input Mil 1 1 1
tAs Input Set-Up Time to Asynchronous | Com’l 5 6 6 8 ns
Clock Mil 5 7 8
tAH Input Hold Time from Asynchronous | Com’l 5 6 6 12 ns
Clock Mil 6 7 12
tACO Asynchronous Clock to Output Delay!8! | Com’l 12 13 15 27 | ns
Mil 13 15 27
tACNT Minimum Asynchronous Clock Period | Com’l 10 12 14 25 ns
with Internal Feedbackl] il m 5 %5
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Switching Characteristics!®! (continued)
PLD610-10 | PLD610-12 | PLD610—-15 | PLD610-15
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
fMAXAL External Maximum Frequency Com’l | 58.8 52.6 28.6 MHz
Asynchronous (1/{tas + taco))l* Mil 526 255 86
fMAXA2 Internal Maximum Fre%uenq/ Com’l | 100 83.3 40 MH:z
Asynchronous 1tacNt!®! Mil 833 66.6 40
tAOH Output Data Stable Time from Com’'l | 15 15 15 ns
Asynchronous Clock Input Mil 15 15 1 15
Notes:
8. This specification is guaranteed for eight or fewer outputs changing  11. This specification indicates the guaranteed maximum frequency at

9.

1

state in a given access cycle.

This parameter is measured as the time after output disable input that
the previous output data state remains stable on the output. This delay
is measured to the point at which a previous HIGH level has fallen to
0.5 volts below Vg min. or a previous LOW level hasrisen to 0.5 volts
above Vg, max. (See Load 2.}

0. This specification indicates the guaranteed maximum frequency at which

a state machine configuration with external feedback can operate.

Programming

The PLD610 can be programmed using the QuickPro Il program-
mer available from Cypress Semiconductor and alsowith Datal/O,
Logical Devices, STAG, and other programmers. Please contact
your local Cypress representative for further information.

which an individual output register can be cycled.

. This specification indicates the guaranteed maximum frequency at

which a state machine configuration with internal only feedback can
operate,

. This parameter is caleulated from the clock period at fygax internal

(fMAx3) as measured (see Note 11).

1/0 Macrocell

GLOBAL SYNCHRONOUS

CLOCK (ONE PIN PER

EIGHT MACROCELLS)

POLARITY
SELECT
OUTPUT ENABLE
: ) > ca
Vec o2 c2
co |
1 : :
ASYNCHRONOUS CLOCK/OUTPUT o ol o1, PIN
ENABLE PRODUCT TERM v 1 0(0) OR
(ONE PER MACROCELL) cC —T12 = {0)
_c: l CLK T(1) TYPE
0 > o]
|
ASYNCHRONOUS RESET ™\ C
PRODUCT TERM D
(ONE PER MACROCELL)
TO ARRAY .
FEEDBACK
MUX 0
ca
/0 MACROCELL ON DIP PINS 3 THROUGH 10 AND 15 THROUGH 22
Ds10-1
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Macrocell Configurations

——

Combinatorial
POLARITY ouTeuT
ECT ENABLE
[ o
3
o
1
D610-12
D-Type Flip-Flop
POLARMY
SELECT OUTPUT ENABLE
ﬁ—j [ P
Voo . c2
T l
- b Q o
Vog = v PIN
o
0 P qU
Y O Y
FEED- L1
%~ acx [
10 MUX
ARRAY |
cs
D610-13
Toggle Flip-Flop
POLARITY
SELECT OUTPUT ENABLE
o P
Veo "1 co C|2 ’J
1
, T a > o
v
© oK PIN
0 r T
___Di—]
FEED- |1
g4 s [T
T0 MUX
ARRAY T
c
D610-14
JK and RS Flip-Flops
POLARITY
SELECT OUTPUT ENABLE
s, Dm| c ’J
1
i T Q > "o
Fe CLK PIN
[ P a0
I
TO
ARRAY
061015
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State Table

D Qp Qnyy

“ o o o
-~ 0 = o
- = o o

State Table

T Qn Qn+1

0 0 0

0 1 1

1 0 1

1 1 0

JK State Table RS State Table

J K Qn Qn+t S R Qn Qnet
0 0 0 0 0 0 0 0
0 0 1 1 0 0 1 1
] 1 0 0 0 1 0 0
0 1 1 0 0 1 1 0
1 0 0 1 1 0 0 1
1 0 1 1 1 0 1 1
1 1 0 1
1 1 1 0
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Block Diagram
CLK2 [13
81y CoO..4
|||£. 22 10
”””lll””“l”””lll”””l””lii—d cos
"D {21 wo
=
1[Z] - ——I
AKXl
1 {14
1 [23]
CLK 1 E} D610-16
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Ordering Information
tep fmaxs Package Operating
(ns) {(MHz) Ordering Code Type Range
10 100 PLDé610-10DC Di4 Commercial
PLD610-10JC Jo4
PLD610~10PC P13
12 833 PLD610-12DC D14 Commercial
PLD610-12JC J64
PLD610-12PC P13
PLD610-12DMB D14 Military
PLD610-12LMB L64
15 833 PLD610-15DC D14 Commercial
PLD610-15JC Jo4
PLD610~15PC P13
66.6 PLD610-15DMB D14 Military
PLD610-15LMB L64
25 40 PLD610-25DC D14 Commercial
PLD610-25]C Je4
PLD610~-25PC P13
PLD610-25DMB D14 Military
PLD610-25LMB L64
Document #: 38-00143-C
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