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FEATURES
o ;LI&% denslty logic replacement for TTL and
L Furéggonal and pin compatible with the Altera

EP600,

® High speed, tpd = 45 ns.

o Asynchronous clocking of all registers or banked
reglster operation from 2 synchronous clocks.

o 16 Macrocells with configurable 1/0 architecture
allowing 20 Inputs and 16 outputs.

® "Zero Power” (typically 201A standby).

e Programmable registers providing D,T,SR or JK
fllpflops with individual Asynchronous Clear
control,

® 100% generically testable-provides 100% pro-
gramming yleld.

® Programmable “Security Bit" allows total pro-
tection of proprietary designs.

® Package options Include both a 24 pin, 300 mil
DIP and a 28 pin J-leaded chip carrier.

e Full software support featuring Schematic
Capture, Netlist, Boolean Equation and State
Machine design entry methods.
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GENERAL DESCRIPTION

The Altera EP600 is a pin-compatible version of
the popular EP610 Erasable Programmable Logic
Device (EPLD), Available in 24-pin DIP and 28-pin
J-leaded chip carrier packages, the EP600 contains
16 Macrocells with user-configurable /0 architec-
ture, allowing up to 20 inputs and 16 outputs.

Each of the 16 Macrocells contains a program-
mable AND and fixed OR PLA structure, see Figure
1, with a maximum eight product terms for logic
implementation, In addition, single product terms
control Output Enable/Asynchronous Clock and
Asynchronous Clear functions.

The Altera proprietary programmable 1/O archi-
tecture allows the EP800 user to program output
and feedback paths for both combinatorial or
registered operation, active high or active low.

For increased flexibility, the EP600 also inciudes
programmable registers. Each of the 16 internal
registers may be programmed to be D, T, SR or JK
fliptlop. In addition, each register may be clocked
asynchronously on an individual basis or syn-
chronously on a banked register basis,

For proper operation, standard high performance
design practices should be followed. It is recom-
mended that opaque labels be placed over device
window. Input and output pins must be constrained
to the range GND < (Vjy or Vout) < Ve Unused
inputs must always be tied to an appropriate logic
level (e.q. either Vg or GND). Each set of V¢ and
GND pins must be shorted together directly at the
device. Power supply decoupling capacitors of at
least JuF must be connected between each Vcc
pin and GND. For the most effective decoupling,
connect one capacitor between each set of Vec
and GND pins, directly at the device.

Programming the EP600 is accomplished by
using the Altera A+PLUS PC-based development
software which supports schematic capture, net-
list, state machine and Boolean equation design
entry methods. Once the design is entered,
A+PLUS automatically performs translation into
logical equations, Boolean minimization, and de-
sign fitting directly to an EP800. The device may
then be programmed to achieve customized work-
ing silicon within minutes at the designer's own
desktop.

For full EP600 functional description please
consult the EP610 datasheset.

REV 6.0




5

-

ALTERA CORP 24E D WM 0595372 000L1LY 7 M
T= 44613 -4 2
Figure 1 Logic Array Macrocell @
SYNCHRONOUS  OE/GLK Q.
CLOCK SELEGT W
] 4 6.8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 vee OE
TLTA 75 T2 T8 THTRTISTY IO T2 2T T TR TR TSTITE —
OE/CLK I— D
CLK
0+ D_
2 1F H—
g o2 D
£ oo D—
g 4 [D— 1o 22
o 5t [ D)—  ARGHITECTURE
£ gy H— CONTROL
T -
CLEAR |
ﬁn‘nn N W BRI I W A A AL AN " Day
TEAEIbabaLibatantd o
2 34 56 7 8 0101114 1516 17 18 19 20 21 22 23 BACK
Note: ﬂ= 1/0 pin, in which Logic Array input is from feedback path.
Figure 2. l¢c vs Frequency Figure 3. Output Drive Currents
oo 6 T T T v
50
40
&- 30
g jaad ’; 20
F <
g E
u tomA |- € 10
o 9
3 7
8 O 6
= 5
L waA g. 4
NON-TURBO MODE 8 3
| ) \ , Ly 1)— VCC_= 5.°0V
WOHz  IKHz  WKHz  WOKHz MMz 10Nz oMz - 2 TA=25°C
MAXIMUM FREQUENCY
1 A 1 1 [l
)

1 2 3 4 5
Vo Output Voltage (V)




;

ALTERA CORP

o8

&

24E D

ABSOLUTE MAXIMUM RATINGS '

B 0595372 0001115 9 M

COMMERCIAL, INDUSTRIAL, MILITARY
Note: See Design Recommendations OPERATING RANGF
‘ T—4b-13 ~ 4T
SYMBOL PARAMETER CONDITHINS MIN MAX UNIT
Vee Supply voltage ) -2.0 70 v
Ver Programming supply voltage trgw[)':so‘:gcé) 20 135 v
Vi DC INPUT voltage -2.0 70 v
Iuax DG Veg or GND current _-100 +100 mA
lour DG QUTPUT current, per pln -25 +25 mA
Py Power disslpation 500 mW
Ts1e Storage temperature No bias -85 +150 °C
Tams Ambient temperature ~ Under bias 65 +135 °C
RECOMMN DED OPERATING CONDITIONS
8YMBOL PARAMETER ~ CONDITIONS MIN MAY UNIT
Veo Supply Voltage note (6) 4,75 (4.5) 5.25 (5.5) v
Vi INPUT voltage 0 Vee \
Vo QUTPUT voltage 0 Veo v
Ta Operating temperature For Commercial 0 70 ¢
Ta QOperating temperature For Industrial -40 85 Y
Te Case temperature For Milltary -65 125 G
Ta INPUT rise time note (9) ] 500 ns
Te INPUT fall time note (9) 500 ns
‘DC OPERATING CARACTERISTICS i :
(Voo = 5V £5%, Ta = 0°C to 70°C for Commercial)
{Vce = 5V & 10%, Ta = -40°C to 85°C for Industrial)
(Ve = 5V £10%, Tg = -55°C to 125°C for Military)*
Note (1) and (6)
SYMBOL PARAMETER GONDITIONS MIN TYP MAX UNIT
M HIGH level input voltage 2.0 Vee+03 ]
Vit LOW level input voltage -0.3 08 v
Vou HIGH level TTL output voltage Igy = -4mA DC 24 v
Vou HIGH level CMOS output voltage loy = -2mA DG 3.4 \
VoL LOW level output valtage lgr =4mA DC 0.45 v
T Input feakage current V= Vg or GND -10 +0 Iy
loz 3-state output off-state current Vo = Veg or GND -10 +10 pA
V= Vge or GND
lecs Veg supply current (standby) No load 35 150 A
note (8) .
V= Vg or GND
leo Veg supply current (non-turbo) No load, f = 1.0 MHz 3 10 (15) mA
note (7)
V; = Vg or GND )
lecs Veg supply current (turbo) No load, f = 1.0 MHz 30 50 (60) mA
note (7)
Note (4) )
SYMBOL PARAMETER CONDITIONS MIN ] MAX UNIT
Ci Input Capacitance s X';‘g ISIY-Iz 20 pF
Cour Output Capacitance ,!0‘1{701?}\12 2 pF
Covk Clock Pin Capacitance { :” W 0 I?I\P’{z 2 pF
48 ALTERA




version.

7. Measured with device programmed as a 16 bit counter.

8, EPLD automatically goes Into standby mode if logic transitions
do not occur when In non-turbo mode (approximately 100 ns
after fast transition).

9. Clock tg, t = 250ns (100ns).

10. The fygax values shown represent the highest frequency for
pipelined data,

ALTERA CORP P4E D W 0595372 000111k O W
AC CHARACTERISTICS : EP600, EP600-3
(Voo = 6V == 6%, Ta = 0°C to 70°C for Commercial) T- % ~/3-~479
(Voo =5V £ 10%, Ta = -40°C to 85°C for Industrial) / uuN-Tumé
(Vcc =5V + 10%, TC =-55°C to 125°C for Mllltary)* EP500-3 EPS00 ADDER

8YMBOL PARAMETER CONDITIONS MIN MAX MIN ~ MAX nots (5) UNIT
Yoot {nput to non-registered output 43 53 25 ns
| b 110 Input to non-registered output Cy = 50pF 45 55 25 ns
torx Input or /0 Input to output enable 45 55 25 ns
tsz | Inputori/0input to output disable ?11):95(2;: 4 55 % ns
ton Asynchronous output clear time Gy = 60pF 45 55 25 ns
[ o 170 input buffer delay 2 2 0 ns
f SYNCHRONOUS CLOCK MODE
NGX-TURBD
EPG00-3 EP600 ADDER
SYMBOL PARAMETER CONDITIONS |  MIN NMAX MIN MAX nota (5 UNIT
| faax Maxlmum frequency %3 283 0 MH:z
| tsy Input or 1/0 Input setup time 38 L] 2% ns
ty Input or /0 input hold time 0 0 0 ns
e Clock high time 175 215 0 ns
for Clock low time 17.5 215 0 ns
teo1 Clock to output defay 2 2% 0 ns
Minimum clock period (reglster )
Yot oufput feedback to reglster 45 L) 0 ns
input - Internal path)
Internal maximum frequency
four (1) note (7) 22 182 0 MHz
’ASYNCHRONOUS CLOCK MODE
NON-TURBO
EPG00-3 EPG0D ) ADDER
8YMBOL PARAMETER CONDITIONS MIR MAX MN | MAX note [5) UNIT
fax Maximunmi frequency _ 263 233 0 MHz
tasy Input or /0 Input setup time 10 10 25 ns
m Input or 1/0 Input hold time 15 15 0 ns
facy Clock high time 175 215 0 ns
 Tact Clock lowtime 175 ] 215 0 ns
tacot Clock to output delay 50 58 25 ns
Minimum clock perlod (register
taenr | output feedback to reglster 85 0 ns
Input - internal path)
Infernal maximum frequency
facur ) note (7) 22 18.2 0 MHz
N1o| "f I val for T, Veo=6V
. Typical values are for Ty = 25°C, Vep = 5
2, Sample tested only for an output change of 500mV, GRADE AVAILABILITY
3. Minimum DC input Is -0.3V. During transitions, the Inputs may Commercial EP600-3 EPGO0
A ténders'hoot to =20V fodr pe;isodg Igss thlan 20n§. v, Clock ot (0°C to 70°C)
. Capacltance measured at 25°C. Sample tested only. Clock pin Industrial
capacitance for dedicated clock Inputs only. Pin 13, (high (-40°C 10 85°C) EPB00-3 EPG0D
voltage pin during programming), has capacitance of 50 pF max. Military
5. See TURBO-BIT™, page 44, (-55°C 10 125°C) EP600
6. Flgures in ( ) pertain to mifitary and industriaf temperature

* The spaciflcations noted above apply to milltary operating range davices. MIL-8TD-883

compilant product specificailions are provided In mitltary preduct drawlings avallable
on request {rom Altera marketing at 408/084-2805, exL. 101, These mifitary preduct

drawings shoufd be used for the preparation of source contrel drawings.
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