EP610 EPLD

Features a High—perfo'rmanse, 16-macro_ce11 Classic EPLD 3199
~  Combinatorial speeds with tpp = 15 ns

~  Counter frequencies up to 83 MHz

-  Pipelined data rates up to 83 MHz

Programmable I/O architecture with up to 20 inputs or 16 outputs
Pin-, function-, and programming file-compatible with Altera’s
EP610A, EP610T, and EP610 MIL-STD-883-compliant devices
Programmable Clock option for independent clocking of all registers
Macrocells individually programmable as D, T, JK, or SR flipflops, or
for combinatorial operation

Available in windowed ceramic and one-time-programmable (OTP)
plastic packages (see Figure 10):

- 24-pin small-outline integrated circuit (plastic SOIC only)

—  24-pin dual in-line package (CerDIP and PDIP)

—  28-pin plastic J-lead chip carrier (PLCC)
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Figure 10. EP610 Package Pin-Out Diagrams

Package outlines not drawn to scale. Windows in ceramic packages only.

5 ¢ 5
o 8388 &
\_/ nnnnnaon
oK1 O 1 24 [ vce 74 3 2 1 28 27 26
INPUT [] 2 E 23 [ INPUT 0 Os 25 O 10
CLKI A 1@ 24 A4 vce o []3 H 2210 10 C 6 /B[S RYA\ 24 [ 1o
INPUT &I 2 E 23 AL INPUT o ] 4 E 21 1 1o vod7 2 B o
o &ri 3 22 /Y 1o s 20 O wo
o dr 4 E 21 R4 1o od s 19 /o o s 22 Qo
e y-rs I 20 RY% o . - vo e 21 B o
o & 6 19 [ 1o vo Q7 18 1 Vo
o &7 18 AL 10 o ] 8 17 {3 w0 Vo 10 20 B3 WO
o <8 177 R4 1o el m K] 16 [J vO NC O 11 EP610 19 B NC
1o g o o, 1 ;5 10 o T 153w 12 13 14 15 16 17 18
o dH 10 T 15 o o o T T
INPUT ] 11 g 14 AL INPUT s - S S 5 2 2 ¢ 59
GND A 12 13 b CLK2 GND O 12 13 [ ctka $ 55 g §
24-Pin SOIC 24-Pin DIP 28-Pin J-Lead
General The EP610 has 16 macrocells, 4 dedicated input pins, 16 I/O pins, and 2
D inti global Clock pins (see Figure 11). Each macrocell can access signals from
escr lp 10n the global bus, which consists of the true and complement forms of the

dedicated inputs and the true and complement forms of either the output
of the macrocell or the I/O input. CLOCK1 is a dedicated Clock input for the
registers in macrocells 9 through 16. CLOCK2 is a dedicated Clock input for
registers in macrocells 1 through 8.
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EP330 EPLD

Data Sheet

AC Operating Conditions  Note (4)

EP330-12 EP330-15
Symbol Parameter Conditions Min | Max | Min | Max | Unit
trp1 Input to non-registered output C1 = 35pF 12 15 ns
trp2 I/O input to non-registered output 13 16 ns
tpzx Input to output enable 12 15 ns
tpxz Input to output disable C1 = 5pF, Note (7) 12 15 ns
tio I/O input pad and buffer delay 1 1 ns
Global Clock Mode EP330-12 EP330-15
Symbol Parameter Conditions Min | Max | Min | Max | Unit
fmax Maximum frequency Note (8) 125 100 MHz
tsu Setup time 6 8 ns
ty Hold time 0 0 ns
teH Clock high time 4 5 ns
toL Clock low time 4 5 ns
tcos Clock to output delay 8 10 ns
tent Minimum clock period 10 12 ns
font Internal maximum frequency Note (5) 100 83.3 MHz

Notes to tables:
(1) Minimum DC input is -0.3 V. During transitions, inputs may undershoot to 2.0 V or overshoot to 7.0 V for periods
less than 20 ns under no-load conditions.
(2) For all Clocks: tg and tg = 20 ns.
(3) Typical values are for T, =25°Cand V=5 V.
(4) Operating conditions: Ve =5V £5%, T, =0°C to 70° C for commercial use.
Vee =5V +10%, T, = —40° C to 85° C for industrial use.
(5) Measured with a device programmed as an 8-bit counter. Icc measured at 0° C.
(6) Capacitance measured at 25° C. Sample-tested only. Pin 11 (high-voltage pin during programming) has maximum
capacitance of 20 pF.
(7)  Sample-tested only for an output change of 500 mV.

(8) The fy5x values represent the highest frequency for pipelined data.

Product
Availability

Product Grade

Availability

Industrial Temp.

Commercial Temp. (0°Cto70°C)

(=40° C to 85° C)

EP330-12, EP330-15
EP330-15
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EP610 EPLD

Features a High—perfqrmanFe, 16-macr0Fell Classic EPLD

- Combinatorial speeds with tpp =15 ns

-  Counter frequencies up to 83 MHz

- Pipelined data rates up to 83 MHz

Programmable I/O architecture with up to 20 inputs or 16 outputs
Pin-, function-, and programming file-compatible with Altera’s
EP610A, EP610T, and EP610 MIL-STD-883-compliant devices
Programmable Clock option for independent clocking of all registers
Macrocells individually programmable as D, T, JK, or SR flipflops, or
for combinatorial operation

Available in windowed ceramic and one-time-programmable (OTP)
plastic packages (see Figure 10):

—  24-pin small-outline integrated circuit (plastic SOIC only)

-~ 24-pin dual in-line package (CerDIP and PDIP)

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

O Odd oo

Figure 10. EP610 Package Pin-Out Diagrams

Package outfines not drawn to scale. Windows in ceramic packages only.

5 ¢ 5
e 8388 % ¢
\__/ nnnnonooon
CLK1 [ 1 24 [] VCC v 3 2 1 28 27 26
INPUT [] 2 E 23 [ INPUT og= 25 O o
ClK1 g 1@ 24 R4 vce o3 -, 2 [ 1o 10 O6 AWTERA 24 [ O
INPUT T 2 E 23 R4 INPUT vo [ 4 E 21 3 10 vo o 7 2 B o
e g R % - o s 20 Qo 1o o 22 @ 1o
Vo o&H 4 21 7o)
O & 5 E 20 R4 10 Qs Rl
vo oo 21 B wo
o oA & 19 {5 1o o7 O’s 0 vo
vo dr 7 18 4 11O vo[]s 17 O w0 70 4 10 20 B 1O
o <A 8 17 L 1o o s 16 O 1o Ne d 1 EP610 19 B NC
le} g 9 m 16 % o o 3 10 % 15 [J o i2 13 14 15 16 17 18
1o 10 © 15 1o By 1T T T OO
INPUT A 11 g 14 AL INPUT NPT g 4P INPUT g5 29 ¢g 50
GND oH 12 13 b Clk2 GND O 12 13 [J Clk2 g 5 o g &
24-Pin SOIC 24-Pin DIP 28-Pin J-Lead
Gen eral The EP610 has 16 macrocells, 4 dedicated input pins, 16 I/O pins, and 2
D —r global Clock pins (see Figure 11). Each macrocell can access signals from
esc”ptlﬂn the global bus, which consists of the true and complement forms of the

dedicated inputs and the true and complement forms of either the output
of the macrocell or the I/O input. CLOCK1 is a dedicated Clock input for the
registers in macrocells 9 through 16. CLOCK2 is a dedicated Clock input for
registers in macrocells 1 through 8.
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EP610 EPLD

Data Sheet

Figure 11. EP610 Block Diagram

Numbers without parentheses are for DIP and SOIC packages. Numbers in parentheses are for J-lead packages.
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Figure 12 shows the maximum output drive characteristics of EP610 1/0

pins.

Figure 12. EP610 Maximum Output Drive Characteristics
EP610-15 & EP610-20 EPLDs
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Data Sheet EP610 EPLD

Figure 13 shows the typical supply current (Io¢) versus frequency of all
EP610 devices.

Figure 13. EP610 I, vs. Frequency
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EP610 EPLD

Data Sheet

Absolute Maximum Ratings

See Operating Requirements for Altera Devices in this data book.

Symbol Parameter Conditions Min Max | Unit
Vee Supply voltage With respect to GND ~2.0 7.0 \
Vpp Programming supply voltage Note (1) ~2.0 13.5 \
V| DC input voltage -2.0 7.0 V'
IMmAX DC V ¢ or GND current -175 175 mA
lout DC output current, per pin -25 25 mA
Pp Power dissipation 1000 mw
Tsrg Storage temperature No bias -65 150 °C
Tame Ambient temperature Under bias -65 135 °C
Recommended Operating Conditions  Note (2)
Symbol Parameter Conditions Min Max | Unit
Vee Supply voltage 4.75 (4.5)| 5.25 (5.5)| V
V| Input voltage 0 Vee \'
Vo Output voltage 0 Vee \
Ta Operating temperature For commercial use 0 70 °C
Ta Operating temperature For industrial use -40 85 °C
Te Case temperature For military use -55 125 °C
tr Input rise time Note (3) 100 (50) | ns
te Input fall time 100(50) | ns
DC Operating Conditions  Notes (2), (4), (5)
Symbol Parameter Conditions Speed Min | Typ | Max | Unit
Grade
ViH High-level input voltage 2.0 Vee+03] vV
ViL Low-level input voltage -0.3 0.8 Y
VoH High-level TTL output voltage lon = 4 mADC 24 v
Vou High-level CMOS output voltage loy = 2mADC 3.84 \Y
VoL Low-level output voltage loL = 4mADC 0.45 v
I Input leakage current V| = Vgcor GND -10 10 HA
oz Tri-state output off-state current Vo = Vgcor GND -10 10 HA
lceq V cc supply current V| = Vg or GND, No 20 150 HA
(non-turbo, standby) load, Notes (6), (7)
lcca V cc supply current V| = Vg or GND, No 5 10(15) | mA
(non-turbo, active) load, f = 1.0 MHz
lcea V cc supply current Note (7) -15, -20 60 | 90(115) | mA
(turbo, active) -25, -30, -35 45 | 60(75) | mA
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Data Sheet EP610 EPLD

Capacitance  Note (8)

Symbol Parameter Conditions Min Max | Unit
Cin Input capacitance Vin =0V, f=10MHz 10 pF
Cour | Output capacitance Vour = 0V, f = 1.0MHz 12 pF
Cck Clock pin capacitance Vin=0V, f=10MHz 20 pF

AC Operating Conditions: EP610-15 and EP610-20  Note (5)

EP610-15 | EP610-20 Non-Turbo

Adder
Symbol Parameter Conditions Min | Max | Min | Max Note (9) Unit
tpp1 input to non-registered output C1 = 35pF 15 20 20 ns
tep2 I/0 input to non-registered output 17 22 20 ns
tpzx Input to output enable 15 20 20 ns
texz Input to output disable C1 = 5pF, Note (10) 15 20 20 ns
ter Asynchronous output clear time C1 = 35pF 15 20 20 ns
tio I/O input pad and buffer delay 2 2 0 ns
Global Clock Mode EP610-15 | EP610-20 Non-Turbo

Adder
Symbol Parameter Conditions Min | Max | Min | Max Note (9) Unit
fmax Maximum frequency Note (11) 83.3 62.5 0 MHz
tsu Input setup time 9 11 20 ns
th input hold time 0 0 0 ns
tcH Clock high time 6 8 0 ns
toL Clock low time 6 8 0 ns
tcor Clock to output delay 11 13 0 ns
tenT Minimum clock period 12 16 0 ns
fonTt Internal maximum frequency Note (7) 83.3 62.5 0 MHz
Array Clock Mode EP610-15 | EP610-20 Non-Turbo

Adder
Symbol Parameter Conditions Min | Max | Min | Max Note (9) Unit
fmax Maximum frequency Note (11) 71.4 55.6 0 MHz
tasu Input setup time 6 8 20 ns
tan Input hold time 6 8 ns
tacH Clock high time 7 9 0 ns
tacL Clock low time 7 9 ns
tacor |Clock to output delay 15 20 20 ns
tacnt | Minimum clock period 14 18 0 ns
facnt | Internal maximum frequency Note (7) 71.4 55.6 0 MHz
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EP610 EPLD Data Sheet
AC Operating Conditions: EP610-25, EP610-30, and EP610-35  Note (5)
EP610-25 | EP610-30 | EP610-35 { Non-Turbo
Adder
Symbol Parameter Conditions | Min | Max | Min | Max | Min | Max | Note (9) | Unit
tep Input to non-registered output C1 = 35pF 25 30 35 30 ns
tpp2 I/O input to non-registered output 27 32 37 30 ns
tpzx Input to output enable 25 30 35 30 ns
tpxz Input to output disable C1 = 5pF, 25 30 35 30 ns
Note (10)
ter Asynchronous output clear time C1 = 35pF 27 32 37 30 ns
tio I/O input pad and buffer delay 2 2 2 0 ns
Global Clock Mode EP610-25 | EP610-30 | EP610-35 | Non-Turbo
Adder
Symbol Parameter Conditions | Min | Max | Min | Max | Min | Max | Note (9) | Unit
fmax Maximum frequency Note (11) 47.6 41.7 37.0 0 MHz
tsu Input setup time 21 24 27 30 ns
LY Input hold time 0 0 0 0 ns
tcu Clock high time 10 11 12 0 ns
toL Clock low time 10 11 12 0 ns
tcol Clock to output delay 15 17 20 0 ns
tont Minimum clock period 25 30 35 0 ns
fonT Internal maximum frequency Note (7) 40.0 33.3 28.6 0 MHz
Array Clock Mode EP610-25 | EP610-30 | EP610-35 | Non-Turbo
Adder
Symbol Parameter Conditions | Min | Max | Min | Max | Min | Max | Note (9) | Unit
fmax Maximum frequency Note (11) 47.6 41.7 37.0 0 MHz
tasu Input setup time 8 8 8 30 ns
tan Input hold time 12 12 12 0 ns
tach Clock high time 10 11 12 ns
tacL Clock low time 10 11 12 ns
tacor [Clock to output delay 27 32 37 30 ns
tacnt | Minimum clock period 25 30 35 0 ns
f ACNT [Internal maximum frequency Note (7) 40.0 33.3 28.6 0 MHz
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EP610 EPLD

Product
Availability

Notes to tables:

M
(2)
(3)
4)
)
(6)

(7)
®)

)

The minimum DC input is 0.3 V. During transitions, the inputs may undershoot to

-2.0 V or overshoot to 7.0 V for periods less than 20 ns under no-load conditions. For

EP610-15 and EP610-20 EPLDs: maximum Vpp is 14.0 V.

Numbers in parentheses are for military- and industrial-temperature-range versions.

For EP610-15 and EP610-20 EPLDs: tg and tg = 40 ns. For EP610-15 and EP610-20

Clocks: tg and tg = 20 ns.

Typical values are for Ty =25° Cand V=5 V.

Operating conditions: Ve =5V 5%, T, =0° C to 70° C for commercial use.
Vee=5V 110%, T, =—40° C to 85° C for industrial use.
Vec=5V £10%, T = -55° C to 125° C for military use.

When the Turbo Bit is not set (non-turbo mode), an EP610 EPLD will enter standby

mode if no logic transitions occur for 100 ns (after the last transition).

Measured with a device programmed as a 16-bit counter. I measured at 0° C.

Capacitance measured at 25° C. Sample-tested only. Clock-pin capacitance for

dedicated clock inputs only. For EP610-25, EP610-30, and EP610-35 EPLDs: Pin 13

(high-voltage pin during programming) has a maximum capacitance of 50 pF;

CIN’ COUT’ and CCLK =20 PF

See “Turbo Bit” earlier in this data sheet.

(10) Sample-tested only for an output change of 500 mV.
(11) The fpax values represent the highest frequency for pipelined data.

Product Grade Availability

Commercial Temp. (0° Cto 70° C) EP610-15, EP610-20, EP610-25,

EP610-30, EP610-35

Industrial Temp. (—40° C to 85° C) EP610-20, EP610-30, EP610-35
Military Temp. (-55° C to 125° C) EP610-35 Note (1)

Note:

1

Only military-temperature-range devices are listed. MIL-STD-883-compliant product
specifications are provided in the EP610 MIL-STD-883-Compliant EPLD Data Sheet in
this data book and in Military Product Drawings (MPDs). However, MPDs should
be used to prepare Source Control Drawings (SCDs) and are available from Altera
Marketing at (408) 894-7000. (For more information on MPDs and SCDs, see the
Military Products Data Sheet in this data book.)
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August 1993, ver. 4 Data Sheet

Introduction This data sheet provides package outlines for all Altera devices. Table 1
shows the type of packages, lead materials, and lead finishes available.

Table 1. Altera Device Packages

Package Type Package Lead Lead Finish
Code | Material
Ceramic dual in-line D Alloy 42 Solder dip

Copper Solder dip (60/40)
Alloy 42 Solder dip (60/40)
Copper Solder plate (60/40)
Alloy 42 Gold over nickel plate
Copper Solder plate (80/20)
Alloy 42 Matte tin plate
Copper Solder plate (80/20)
Copper Solder plate (80/20)
Copper Solder plate (80/20)
Copper Solder plate (80/20)

Plastic dual in-line
Ceramic J-lead

Plastic J-lead

Ceramic pin-grid array
Plastic small-outline IC
Ceramic quad flat pack
Plastic quad flat pack
Metal quad flat pack
Plastic thin quad flat pack

DiH[(Z|0|IZS|w|O|r|-]|T

Power quad flat pack

Package outlines are listed here in ascending pin count order. Maximum
lead coplanarity is 0.004 in. (0.10 mm). For information on device package
ordering codes, see Ordering Information in this data book. Package outline
dimensions are shown in the following formats:

min. inches (min. millimeters)

max. inches (max. millimeters)
or:

nominal inches + tolerance

(nominal millimeters + tolerance)

or:

M—BSC, Min., Max., Ref.
(millimeters)
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