EP610A EPLD

Highest-performance 16-macrocell EPLD

- Combinatorial speeds with tpp = 10 ns

- Counter frequencies up to 100 MHz

- Pipelined data rates up to 100 MHz

Pin-, function-, and JEDEC-File-compatible with Altera’s EP610,
EP610T, and EP630 EPLDs

100% generically testable to provide 100% programming yield
Available in reprogrammable plastic chip carrier packages:

- 24-pin dual in-line package (PDIDP)

- 24-pin small-outline integrated circuit (SO1C)

- 28-pin J-lead chip carrier (PLCC)

Programmable clock option for independent clocking of all registers
Macrocells individually programmable as D, T, JK, or SR flip-flops, or
for combinatorial operation

Extensive third-party software and programming support
MAX+PLUS II and A+PLUS software support includes schematic
capture, Boolean equation, state machine, and netlist design entry
methods; Altera Hardware Description Language (AHDL), waveform
entry, and an EDIF 2 0 0 interface are available with MAX+PLUS 1.

Altera’s EP610A Erasable Programmable Logic Device (EPLD) is a high-
speed version of the EP610 EPLD. It offers enhanced performance and is
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available in reprogrammable plastic 24-pin, 300-mil DIP; 24-pin SOIC; and
28-pin J-lead chip carrier packages. It is also available with maximum tpp
values of 10 ns and 12 ns. See Figure 9.

Figure 9. EP610A Package Pin-Out Diagrams

Package outlines not drawn to scale.

CLK1
INPUT A
1o T
o &r
1o &
[lel=ry
o JA
e}
o o
o dr 10
INPUT A 11
GND ] 12

® N s W N

©

24
23
22
21
20
19
18
17

B

15
14
13

v019d3

AR

SOIC

vCC
INPUT
1o

[lle}

le}

1o

"o

110

{e}

s}
INPUT
CLK2

5 ¢ 5
2 x Q 9 7
2 23 % ¢ z ¢
0 N N 0 n . n n N
s 3 2 1 28 27 26 CLK1 [ 1 24 [ vee
o ds 25 B 10 INPUT [] 2 23 [ INPUT
o e AIEIE%A 24 o o 3 E 22 [] 0
{
ooz 23 P o vo g 4 E 2t [ wvo
el 20 [ wo
o s 22 B o
s 19 3 o
o 9 21 @ o w7 8 B 1o
(el w 14| 20 O ro o] 8 17 [ O
EP610A
NC O 1 19 [ NC vorls m 16 [ Vo
12 13 14 15 16 17 18 oo J 15[ w0
O O O 0o o oo >
o528 g5 0 INPUT (] 11 )o> 14 3 INPUT
b4 x 2 =
§ 553 & GND O 12 13 [ Cike
J-Lead DiP

Altera Corporation

Page 65




EP610A

EPLD

Preliminary Data

Data Sheet

Absolute Maximum Ratings

Note: See Operating Requirements for EPLDs in this data book.

Symbol Parameter Conditions Min Max | Unit
Vee Supply voltage With respect to GND -2.0 7.0 \
Vep Programming supply voltage See Note (1) -2.0 135 \
Vi DC input voltage -2.0 7.0 \

I max DC V¢ or GND current -175 175 mA
louT DC output current, per pin —25 25 mA
Pp Power dissipation 1000 mwW
Tsta Storage temperature No bias —-65 150 °C
T amB Ambient temperature Under bias -85 135 " C
Recommended Operating Conditions

Symbol Parameter Conditions Min Max | Unit
Vee Supply voltage 4.75 5.25 \
Vi Input voltage Vee \
Vo Output voltage Vee \%
Ta Operating temperature For commercial use 0 70 " C
Ta Operating temperature For industrial use -40 85 "C
Tc Case temperature For military use -55 125 "C
tr Input rise time 25 ns
te Input fall time 25 ns
DC Operating Conditions  See Notes (2), (3)

Symbol Parameter Conditions Min Typ Max | Unit
VK High-level input voltage 2.0 Vee +0.3] V
Vi Low-level input voltage -0.3 0.8 \
Vol High-level TTL output voitage loy = 4mADC 24 v
VoL Low-level output voltage loL = 8mADC 0.5 v
Iy Input leakage current V| =Ve or GND -10 10 LA
loz Tri-state oulput off-state current Vo =Vgg or GND —40 40 HA
lcer Ve supply current (standby) V| =V or GND, No load 45 90 mA
lces Ve supply current (active) V| =V or GND. No load, 45 90 mA

f = 1.0 MHz, See Note (4)

Capacitance See Note (5)

Symbol Parameter Conditions Min Max | Unit
Cin Input capacitance ViN = OV.f = 1.0MHz 8 pF
Cout Output capacitance Voutr = OV.f = 1.0MHz 8 pF
Ceik Clock pin capacitance Viy = OV, f = 1.0MHz 16 pF
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‘ Data Sheet Preliminary Data EP610A EPLD

AC Operating Conditions  See Note (3)

EP610A-10 | EP610A-12
Symbol Parameter Conditions Min |Max | Min |Max | Unit
tpot Input to non-registered output 10 12 ns
tpp2 1/0 input to non-registered output C1 = 35pF 10 12 ns
tpzx Input to output enable 10 12 ns
tpxz Input to output disable, See Note (6)[C1 = 5 pF 10 12 ns
tor Asynchronous output clear time Ct = 35pF 10 12 ns
Global Clock Mode EPB10A-10 | EP610A-12
Symbol Parameter Conditions Min (Max | Min | Max | Unit
fmax Maximum frequency See Note (7) 100 83.3 MHz
tsu Input setup time 8 8 ns
th Input hold time 0 0 ns
tch Clock high time 5 6 ns
teL Clock low time 5 6 ns
tcor Clock to output delay 6 6 ns
tent Minimum clock period 10 12 ns
font internal maximum frequency See Note (4) 100 83.3 MHz
Array Clock Mode EP610A-10 | EP610A-12
Symbol Parameter Conditions Min (Max | Min | Max | Unit
fmax Maximum frequency See Note (7) 100 83.3 MHz
tasu Input setup time 5 6 ns
tan Input hold time 5 6 ns
tacH Clock high time 5 6 ns
tacL Clock low time 5 6 ns
tacot | Clock to output delay 12 13 ns
tacnt | Minimum clock period 10 12 ns
facnt | Internal maximum frequency See Note (4) 100 83.3 MHz
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EP610A EPLD

Data Sheet

Notes to tables:
(1) The minimum DC input is -0.3 V. During transitions, the inputs may undershoot to
-2.0 V or overshoot to 7.0V for periods less than 20 ns under no-load conditions,
(2)  Typical values are for Ty = 25" Cand V=5V,
3} Operating conditions: V=5V £ 5%, T =0"C to70" C for commercial use.
Vee=5V 2 10%, Ty = =407 C to 85” C for industrial use.
Vie =5V £ 10%, T = =557 C to 1257 C for military use.
(4)  Measured with a device programmed as a 16-bit counter.
(5) Capacitance measured at 257 C. Sample-tested only. Clock-pin capacitance for
dedicated clock inputs only. Pin 13 (high-voltage pin during programming) has a
maximum capacitance ot 50 pk.

——
J2

Product Availability

Sample-tested only for an output change of 500 mV.
The faax values represent the highest frequency for pipelined data.

Operating Temperature

Availability

Commercial {0 Cto70 C)
Industrial {(-40"Cto85 C)
Military (55" Cto 125 C)

Consult factory
Consult factory
Consult factory
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