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MAX 7000 Programmable Logic Device Family Data Sheet

Table 2. MAX 70008 Device Features

Feature EPM70328 EPM7064S EPM7128S EPM7160S EPM71928 EPM72568
Usable gates 600 1,250 2,500 3,200 3,750 5,000
Macrocells 32 64 128 160 192 256
Logic array 2 4 8 10 12 16
blocks
Maximum 36 68 100 104 124 164
user I/O pins
tpp (NS) 5 5 6 6 7.5 7.5
tsy (ns) 2.9 2.9 34 3.4 4.1 3.9
tesy (NS) 25 25 25 25 3 3
tcoq (ns) 3.2 3.2 4 3.9 4.7 4.7
fent (MHZ) 175.4 175.4 147.1 149.3 125.0 128.2

...and More

Features

Open-drain output option in MAX 7000S devices

Programmable macrocell flipflops with individual clear, preset,
clock, and clock enable controls

Programmable power-saving mode for a reduction of over 50% in
each macrocell

Configurable expander product-term distribution, allowing up to
32 product terms per macrocell

44 to 208 pins available in plastic J-lead chip carrier (PLCC), ceramic
pin-grid array (PGA), plastic quad flat pack (PQFP), power quad flat
pack (RQFP), and 1.0-mm thin quad flat pack (TQFP) packages
Programmable security bit for protection of proprietary designs
3.3-V or 5.0-V operation

MultiVolt™ I/0O interface operation, allowing devices to
interface with 3.3-V or 5.0-V devices (MultiVolt I/O operation is
not available in 44-pin packages)

Pin compatible with low-voltage MAX 7000A and MAX 7000B
devices

Enhanced features available in MAX 7000E and MAX 7000S devices

Six pin- or logic-driven output enable signals

Two global clock signals with optional inversion

Enhanced interconnect resources for improved routability
Fast input setup times provided by a dedicated path from I/O
pin to macrocell registers

Programmable output slew-rate control

Software design support and automatic place-and-route provided by
Altera’s development system for Windows-based PCs and Sun
SPARCstation, and HP 9000 Series 700/800 workstations
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The MAX 7000 architecture supports 100% TTL emulation and
high-density integration of SSI, MSI, and LSI logic functions. The

MAX 7000 architecture easily integrates multiple devices ranging from
PALs, GALs, and 22V10s to MACH and pLSI devices. MAX 7000 devices
are available in a wide range of packages, including PLCC, PGA, PQFP,
RQFP, and TQFP packages. See Table 5.

Table 5. MAX 7000 Maximum User I/0 Pins  Note (1)

Device 44- | 44- | 44- | 68- | 84- | 100- | 100- | 160- | 160- | 192- | 208- | 208-
Pin Pin Pin Pin Pin | Pin Pin Pin Pin Pin Pin Pin
PLCC | PQFP | TQFP | PLCC | PLCC |PQFP| TQFP | PQFP | PGA | PGA | PQFP | RQFP

EPM7032 36 36 36

EPM7032S | 36 36

EPM7064 36 36 52 68 68

EPM7064S | 36 36 68 68

EPM7096 52 64 76

EPM7128E 68 84 100

EPM7128S 68 84 [84(2) 100

EPM7160E 64 84 104

EPM7160S 64 84 (2) | 104

EPM7192E 124 124

EPM7192S 124

EPM7256E 132 (2) 164 164

EPM7256S 164 (2) | 164

Notes:

(1) When the JTAG interface in MAX 7000S devices is used for either boundary-scan testing or for ISP, four I/O pins
become JTAG pins.

(2) Perform a complete thermal analysis before committing a design to this device package. For more information, see
the Operating Requirements for Altera Devices Data Sheet.

Altera Corporation

MAX 7000 devices use CMOS EEPROM cells to implement logic
functions. The user-configurable MAX 7000 architecture accommodates a
variety of independent combinatorial and sequential logic functions. The
devices can be reprogrammed for quick and efficient iterations during
design development and debug cycles, and can be programmed and
erased up to 100 times.
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Functional
Description

MAX 7000 devices contain from 32 to 256 macrocells that are combined
into groups of 16 macrocells, called logic array blocks (LABs). Each
macrocell has a programmable-AND/ fixed-OR array and a configurable
register with independently programmable clock, clock enable, clear, and
preset functions. To build complex logic functions, each macrocell can be
supplemented with both shareable expander product terms and high-
speed parallel expander product terms to provide up to 32 product terms
per macrocell.

The MAX 7000 family provides programmable speed/power
optimization. Speed-critical portions of a design can run at high
speed/full power, while the remaining portions run at reduced
speed/low power. This speed/power optimization feature enables the
designer to configure one or more macrocells to operate at 50% or lower
power while adding only a nominal timing delay. MAX 7000E and
MAX 7000S devices also provide an option that reduces the slew rate of
the output buffers, minimizing noise transients when non-speed-critical
signals are switching. The output drivers of all MAX 7000 devices (except
44-pin devices) can be set for either 3.3-V or 5.0-V operation, allowing
MAX 7000 devices to be used in mixed-voltage systems.

The MAX 7000 family is supported by Altera development systems, which
are integrated packages that offer schematic, text—including VHDL,
Verilog HDL, and the Altera Hardware Description Language (AHDL)—
and waveform design entry, compilation and logic synthesis, simulation
and timing analysis, and device programming. The software provides
EDIF 200 and 3 00, LPM, VHDL, Verilog HDL, and other interfaces for
additional design entry and simulation support from other industry-
standard PC- and UNIX-workstation-based EDA tools. The software runs
on Windows-based PCs, as well as Sun SPARCstation, and HP 9000 Series
700/800 workstations.

For more information on development tools, see the MAX+PLUS II
Programmable Logic Development System & Software Data Sheet and the
Quartus Programmable Logic Development System & Software Data Sheet.

The MAX 7000 architecture includes the following elements:

Logic array blocks

Macrocells

Expander product terms (shareable and parallel)
Programmable interconnect array

1/0 control blocks

Altera Corporation
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Shareable Expanders

Each LAB has 16 shareable expanders that can be viewed as a pool of
uncommitted single product terms (one from each macrocell) with
inverted outputs that feed back into the logic array. Each shareable
expander can be used and shared by any or all macrocells in the LAB to
build complex logic functions. A small delay (tspxp) is incurred when
shareable expanders are used. Figure 5 shows how shareable expanders
can feed multiple macrocells.

Figure 5. Shareable Expanders

Shareable expanders can be shared by any or all macrocells in an LAB.

Macrocell
Product-Term
Logic

Macrocell
Product-Term
Logic

36 Signals 16 Shared
from PIA Expanders
Parallel Expanders

Parallel expanders are unused product terms that can be allocated to a
neighboring macrocell to implement fast, complex logic functions.
Parallel expanders allow up to 20 product terms to directly feed the
macrocell ORlogic, with five product terms provided by the macrocell and
15 parallel expanders provided by neighboring macrocells in the LAB.

Altera Corporation
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Programming Times

The time required to implement each of the six programming stages can
be broken into the following two elements:

B A pulse time to erase, program, or read the EEPROM cells.

B A shifting time based on the test clock (TCK) frequency and the
number of TCK cycles to shift instructions, address, and data into the
device.

By combining the pulse and shift times for each of the programming
stages, the program or verify time can be derived as a function of the TCK
frequency, the number of devices, and specific target device(s). Because
different ISP-capable devices have a different number of EEPROM cells,
both the total fixed and total variable times are unique for a single device.

Programming a Single MAX 7000S Device

The time required to program a single MAX 7000S device in-system can
be calculated from the following formula:

, _, | Sveleprek
PROG = 'PPULSE™ ™ §
TCK

where: tprog = Programming time

tpPULSE = Sum of the fixed times to erase, program, and
verify the EEPROM cells

Cycleprck = Number of TCK cycles to program a device
frek = TCKfrequency

The ISP times for a stand-alone verification of a single MAX 7000S device
can be calculated from the following formula:

CyCleVTCK
'vEr = tvpurse* "ok
where: typg = Verify time
typurse = Sum of the fixed times to verify the EEPROM cells

Cycleyrcx = Number of TCK cycles to verify a device

18 Altera Corporation
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IEEE Std.
1149.1 (JTAG)
Boundary-Scan
Support

MAX 7000 devices support JTAG BST circuitry as specified by IEEE Std.
1149.1-1990. Table 9 describes the JTAG instructions supported by the
MAX 7000 family. The pin-out tables (see the Altera web site
(http://www.altera.com) or the Altera Digital Library for pin-out
information) show the location of the JTAG control pins for each device.
If the JTAG interface is not required, the JTAG pins are available as user

I/0 pins.

Table 9. MAX 7000 JTAG Instructions

JTAG Instruction Devices Description

SAMPLE/PRELOAD EPM7128S | Allows a snapshot of signals at the device pins to be captured and
EPM7160S |examined during normal device operation, and permits an initial data
EPM7192S | pattern output at the device pins.
EPM7256S

EXTEST EPM7128S | Allows the external circuitry and board-level interconnections to be
EPM7160S |tested by forcing a test pattern at the output pins and capturing test
EPM7192S |results at the input pins.
EPM7256S

BYPASS EPM7032S |Places the 1-bit bypass register between the TDI and TDO pins, which
EPM7064S |allows the BST data to pass synchronously through a selected device
EPM7128S |to adjacent devices during normal device operation.
EPM7160S
EPM7192S
EPM7256S

IDCODE EPM7032S | Selects the IDCODE register and places it between TDI and TDO,
EPM7064S |allowing the IDCODE to be serially shifted out of TDO.
EPM7128S
EPM7160S
EPM7192S
EPM7256S

ISP Instructions EPM7032S | These instructions are used when programming MAX 7000S devices
EPM7064S |via the JTAG ports with the MasterBlaster, ByteBlasterMV, BitBlaster
EPM7128S | download cable, or using a Jam File (.jam), Jam Byte-Code file (.jbc),
EPM7160S |or Serial Vector Format file (.svf) via an embedded processor or test
EPM7192S |equipment.
EPM7256S

22
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Figure 9 shows the timing requirements for the JTAG signals.

Figure 9. MAX 7000 JTAG Waveforms
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Table 12 shows the JTAG timing parameters and values for MAX 70005

devices.
Table 12. JTAG Timing Parameters & Values for MAX 70008 Devices
Symbol Parameter Min | Max | Unit
tyjcp | TCKclock period 100 ns
tyjcn | TCKclock high time 50 ns
ticL TCK clock low time 50 ns
typsy | JTAG port setup time 20 ns
tipH JTAG port hold time 45 ns
typco | JTAG port clock to output 25 | ns
typzx | JTAG port high impedance to valid output 25 ns
typxz | JTAG port valid output to high impedance 25 | ns
tjssy | Capture register setup time 20 ns
tjsy | Capture register hold time 45 ns
tysco |Update register clock to output 25 | ns
tyszx | Update register high impedance to valid output 25 ns
tysxz | Update register valid output to high impedance 25 ns
- For more information, see Application Note 39 (IEEE 1149.1 (JTAG)

Boundary-Scan Testing in Altera Devices).

24 Altera Corporation
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Tables 19 through 26 show the MAX 7000 and MAX 7000E AC

operating conditions.

Table 19. MAX 7000 & MAX 7000E External Timing Parameters  Note (1)
Symbol Parameter Conditions | -6 Speed Grade -7 Speed Grade Unit
Min Max Min Max
tpp1 Input to non-registered output C1=35pF 6.0 7.5 ns
tppo 1/0 input to non-registered output C1=35pF 6.0 7.5 ns
tsy Global clock setup time 5.0 6.0 ns
ty Global clock hold time 0.0 0.0 ns
tesu Global clock setup time of fast input | (2) 25 3.0 ns
ten Global clock hold time of fast input 2) 0.5 0.5 ns
tco1 Global clock to output delay C1=35pF 4.0 4.5 ns
tcH Global clock high time 25 3.0 ns
teL Global clock low time 25 3.0 ns
tasu Array clock setup time 25 3.0 ns
tAH Array clock hold time 2.0 2.0 ns
tacol Array clock to output delay Cl1=35pF 6.5 7.5 ns
tacH Array clock high time 3.0 3.0 ns
tacL Array clock low time 3.0 3.0 ns
teppw Minimum pulse width for clear and (3) 3.0 3.0 ns
preset
tobH Output data hold time after clock C1=35pF (4) 1.0 1.0 ns
tenT Minimum global clock period 6.6 8.0 ns
fenT Maximum internal global clock (5) 151.5 125.0 MHz
frequency
taACNT Minimum array clock period 6.6 8.0 ns
facNT Maximum internal array clock (5) 1515 125.0 MHz
frequency
fmax Maximum clock frequency (6) 200 166.7 MHz
Altera Corporation 31
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Table 21. MAX 7000 & MAX 7000E External Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade Unit
MAX 7000E (-10P) | MAX 7000 (-10)
MAX 7000E (-10)
Min Max Min Max

tpp1 Input to non-registered output C1=35pF 10.0 10.0 ns
tpp2 1/0 input to non-registered output | C1 = 35 pF 10.0 10.0 ns
tsu Global clock setup time 7.0 8.0 ns
ty Global clock hold time 0.0 0.0 ns
trsu Global clock setup time of fast input | (2) 3.0 3.0 ns
= Global clock hold time of fast input | (2) 0.5 0.5 ns
tcor Global clock to output delay C1=35pF 5.0 5 ns
tcH Global clock high time 4.0 4.0 ns
teL Global clock low time 4.0 4.0 ns
tasu Array clock setup time 2.0 3.0 ns
tan Array clock hold time 3.0 3.0 ns
tacol Array clock to output delay C1=35pF 10.0 10.0 ns
tacH Array clock high time 4.0 4.0 ns
tacL Array clock low time 4.0 4.0 ns
teppw Minimum pulse width for clear and | (3) 4.0 4.0 ns

preset
tobH Output data hold time after clock | C1 = 35 pF (4) 1.0 1.0 ns
tenT Minimum global clock period 10.0 10.0 ns
font Maximum internal global clock (5) 100.0 100.0 MHz

frequency
taCNT Minimum array clock period 10.0 10.0 ns
facnT Maximum internal array clock (5) 100.0 100.0 MHz

frequency
fmax Maximum clock frequency (6) 125.0 125.0 MHz
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Table 22. MAX 7000 & MAX 7000E Internal Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade Unit
MAX 7000E (-10P)| MAX 7000 (-10)
MAX 7000E (-10)
Min Max Min Max

tiNn Input pad and buffer delay 0.5 1.0 ns
tio 1/0 input pad and buffer delay 0.5 1.0 ns
tENn Fast input delay 2) 1.0 1.0 ns
tsexp Shared expander delay 5.0 5.0 ns
tpExP Parallel expander delay 0.8 0.8 ns
tLAD Logic array delay 5.0 5.0 ns
tac Logic control array delay 5.0 5.0 ns
tioe Internal output enable delay 2) 2.0 2.0 ns
top1 Output buffer and pad delay C1=35pF 15 2.0 ns

Slow slew rate = off

Veeio =5.0V
top2 Output buffer and pad delay C1=35pF (7) 2.0 25 ns

Slow slew rate = off

Vecio=3.3V
tops Output buffer and pad delay C1=35pF (2) 5.5 6.0 ns

Slow slew rate = on

Vecio=5.0Vor33V
trx1 Output buffer enable delay C1=35pF 5.0 5.0 ns

Slow slew rate = off

Veeio =5.0V
tzxo Output buffer enable delay C1=35pF (7) 5.5 5.5 ns

Slow slew rate = off

Vecio=3.3V
tzx3 Output buffer enable delay C1=35pF (2) 9.0 9.0 ns

Slow slew rate = on

Vecio=5.0Vor3.3V
txz Output buffer disable delay Cl=5pF 5.0 5.0 ns
tsu Register setup time 2.0 3.0 ns
th Register hold time 3.0 3.0 ns
tesu Register setup time of fast input | (2) 3.0 3.0 ns
teH Register hold time of fast input 2) 0.5 0.5 ns
trD Register delay 2.0 1.0 ns
tcoms Combinatorial delay 2.0 1.0 ns
tic Array clock delay 5.0 5.0 ns
ten Register enable time 5.0 5.0 ns
teLoB Global control delay 1.0 1.0 ns
tpRE Register preset time 3.0 3.0 ns
toLr Register clear time 3.0 3.0 ns
tpia PIA delay 1.0 1.0 ns
t pa Low-power adder (8) 11.0 11.0 ns
34 Altera Corporation




MAX 7000 Programmable Logic Device Family Data Sheet

Table 23. MAX 7000 & MAX 7000E External Timing Parameters  Note (1)

Symbol Parameter Conditions Speed Grade Unit
MAX 7000E (-12P)| MAX 7000 (-12)
MAX 7000E (-12)
Min Max Min Max

tpp1 Input to non-registered output C1=235pF 12.0 12.0 ns
tpp2 1/0 input to non-registered output | C1 = 35 pF 12.0 12.0 ns
tsu Global clock setup time 7.0 10.0 ns
ty Global clock hold time 0.0 0.0 ns
trsu Global clock setup time of fast input | (2) 3.0 3.0 ns
= Global clock hold time of fast input | (2) 0.0 0.0 ns
tcor Global clock to output delay C1=35pF 6.0 6.0 ns
tcH Global clock high time 4.0 4.0 ns
teL Global clock low time 4.0 4.0 ns
tasu Array clock setup time 3.0 4.0 ns
tAH Array clock hold time 4.0 4.0 ns
tacol Array clock to output delay C1=35pF 12.0 12.0 ns
tacH Array clock high time 5.0 5.0 ns
tacL Array clock low time 5.0 5.0 ns
teppw Minimum pulse width for clear and | (3) 5.0 5.0 ns

preset
tobH Output data hold time after clock | C1 = 35 pF (4) 1.0 1.0 ns
tenT Minimum global clock period 11.0 11.0 ns
font Maximum internal global clock (5) 90.9 90.9 MHz

frequency
taCNT Minimum array clock period 11.0 11.0 ns
facnT Maximum internal array clock (5) 90.9 90.9 MHz

frequency
fmax Maximum clock frequency (6) 125.0 125.0 MHz
Altera Corporation 35
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Notes to tables:
(1)  These values are specified under the recommended operating conditions shown in Table 14. See Figure 13 for more
information on switching waveforms.
(2) This parameter applies to MAX 7000E devices only.
(3)  This minimum pulse width for preset and clear applies for both global clear and array controls. The t; p4 parameter
must be added to this minimum width if the clear or reset signal incorporates the t; ,p parameter into the signal

path.

(4) This parameter is a guideline that is sample-tested only and is based on extensive device characterization. This
parameter applies for both global and array clocking.

(5) These parameters are measured with a 16-bit loadable, enabled, up/down counter programmed into each LAB.

(6) The fyjax values represent the highest frequency for pipelined data.

(7)  Operating conditions: Vcjo = 3.3 V + 10% for commercial and industrial use.

(8) Thet; py parameter must be added to the f sp, trac, tic, tEn tsExp, tacr, and teppw parameters for macrocells
running in the low-power mode.

Tables 27 and 28 show the EPM7032S AC operating conditions.

Table 27. EPM70328S External Timing Parameters (Part 1 0f2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-5 -6 -7 -10
Min | Max | Min | Max | Min | Max | Min | Max

tpp1 Input to non-registered output | C1 = 35 pF 5.0 6.0 7.5 10.0 ns

tpp2 1/0 input to non-registered C1=35pF 5.0 6.0 7.5 100 | ns
output

tsy Global clock setup time 2.9 4.0 5.0 7.0 ns

thy Global clock hold time 0.0 0.0 0.0 0.0 ns

tesu Global clock setup time of fast 2.5 25 25 3.0 ns
input

ten Global clock hold time of fast 0.0 0.0 0.0 0.5 ns
input

tco1 Global clock to output delay C1=35pF 3.2 35 4.3 5.0 ns

tcH Global clock high time 2.0 25 3.0 4.0 ns

teL Global clock low time 2.0 25 3.0 4.0 ns

tasu Array clock setup time 0.7 0.9 11 2.0 ns

tAH Array clock hold time 1.8 21 2.7 3.0 ns

tacol Array clock to output delay Cl1=35pF 5.4 6.6 8.2 10.0 | ns

tacH Array clock high time 25 25 3.0 4.0 ns

tacL Array clock low time 25 25 3.0 4.0 ns

teppw Minimum pulse width for clear |(2) 25 25 3.0 4.0 ns
and preset

tobH Output data hold time after C1=35pF(3)| 1.0 1.0 1.0 1.0 ns
clock

tent Minimum global clock period 5.7 7.0 8.6 10.0 | ns

fonT Maximum internal global clock | (4) 175.4 142.9 116.3 100.0 MHz
frequency

tacNT Minimum array clock period 5.7 7.0 8.6 10.0 ns
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Table 27. EPM7032S External Timing Parameters (Part2 of2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-5 -6 -7 -10
Min | Max | Min | Max | Min | Max | Min | Max

facNT Maximum internal array clock | (4) 175.4 142.9 116.3 100.0 MHz

frequency
fmax Maximum clock frequency (5) 250.0 200.0 166.7 125.0 MHz

Table 28. EPM7032S Internal Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-5 -6 -7 -10
Min | Max | Min | Max | Min | Max | Min | Max

N Input pad and buffer delay 0.2 0.2 0.3 0.5 ns
tio 1/0 input pad and buffer delay 0.2 0.2 0.3 0.5 ns
tEn Fast input delay 2.2 21 25 1.0 ns
tsexp Shared expander delay 3.1 3.8 4.6 5.0 ns
trEXP Parallel expander delay 0.9 11 1.4 0.8 ns
tL aD Logic array delay 2.6 3.3 4.0 5.0 ns
tLac Logic control array delay 25 3.3 4.0 5.0 ns
tioe Internal output enable delay 0.7 0.8 1.0 2.0 ns
top1 Output buffer and pad delay |C1 =35 pF 0.2 0.3 0.4 15 ns
top2 Output buffer and pad delay |C1 = 35 pF (6) 0.7 0.8 0.9 2.0 ns
tops Output buffer and pad delay |C1 =35 pF 5.2 5.3 5.4 5.5 ns
tzx1 Output buffer enable delay C1=35pF 4.0 4.0 4.0 5.0 ns
tzxo Output buffer enable delay C1=35pF (6) 4.5 4.5 4.5 5.5 ns
tzx3 Output buffer enable delay C1=35pF 9.0 9.0 9.0 9.0 ns
txz Output buffer disable delay Cl=5pF 4.0 4.0 4.0 5.0 ns
tsu Register setup time 0.8 1.0 1.3 2.0 ns
th Register hold time 1.7 2.0 25 3.0 ns
tesu Register setup time of fast 1.9 1.8 17 3.0 ns

input
teH Register hold time of fast 0.6 0.7 0.8 0.5 ns

input
trD Register delay 1.2 1.6 19 2.0 ns
tcoms Combinatorial delay 0.9 11 1.4 2.0 ns
tic Array clock delay 2.7 3.4 4.2 5.0 ns
ten Register enable time 2.6 3.3 4.0 5.0 ns
tcLoB Global control delay 1.6 14 1.7 1.0 ns
tprRE Register preset time 2.0 24 3.0 3.0 ns
tclr Register clear time 2.0 24 3.0 3.0 ns
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Table 34. EPM7160S Internal Timing Parameters (Part2 of 2)  Note (1)

Symbol Parameter Conditions Speed Grade Unit
-6 -7 -10 -15
Min | Max | Min | Max | Min | Max | Min | Max
toLr Register clear time 2.4 3.0 3.0 40 | ns
tpia PIA delay (@] 1.6 2.0 1.0 20| ns
tpa Low-power adder 8) 11.0 10.0 11.0 13.0 | ns

Notes to tables:

(O]
@

(©)

®
©®)
(6)
@)

®

These values are specified under the recommended operating conditions shown in Table 14. See Figure 13 for more
information on switching waveforms.

This minimum pulse width for preset and clear applies for both global clear and array controls. The t; p4 parameter
must be added to this minimum width if the clear or reset signal incorporates the ¢; 4p parameter into the signal
path.

This parameter is a guideline that is sample-tested only and is based on extensive device characterization. This
parameter applies for both global and array clocking.

These parameters are measured with a 16-bit loadable, enabled, up/down counter programmed into each LAB.
The fy1ax values represent the highest frequency for pipelined data.

Operating conditions: Vo = 3.3 V £ 10% for commercial and industrial use.

For EPM70645-5, EPM70645-6, EPM71285-6, EPM71605S-6, EPM7160S-7, EPM7192S-7, and EPM72565-7 devices,
these values are specified for a PIA fan-out of one LAB (16 macrocells). For each additional LAB fan-out in these
devices, add an additional 0.1 ns to the PIA timing value.

The t; p4 parameter must be added to the t; op, trac tic tEn: Esexp, tacL and tcppw parameters for macrocells
running in the low-power mode.

Tables 35 and 36 show the EPM7192S AC operating conditions.

Table 35. EPM7192S External Timing Parameters (Part 10f2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10 -15
Min | Max | Min | Max | Min | Max
tpp1 Input to non-registered output | C1 = 35 pF 7.5 10.0 15.0 ns
tppo 1/0 input to non-registered C1=235pF 7.5 10.0 15.0 ns
output
tsu Global clock setup time 4.1 7.0 11.0 ns
ty Global clock hold time 0.0 0.0 0.0 ns
tesu Global clock setup time of fast 3.0 3.0 3.0 ns
input
tEH Global clock hold time of fast 0.0 0.5 0.0 ns
input
tcor Global clock to output delay C1=35pF 4.7 5.0 8.0 ns
tch Global clock high time 3.0 4.0 5.0 ns
teL Global clock low time 3.0 4.0 5.0 ns
tasu Array clock setup time 1.0 2.0 4.0 ns
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Tables 37 and 38 show the EPM7256S AC operating conditions.

Table 37. EPM72568 External Timing Parameters  Nofe (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10 -15
Min | Max | Min | Max | Min | Max

tpp1 Input to non-registered output | C1 = 35 pF 7.5 10.0 15.0 ns

tpp2 1/O input to non-registered C1=35pF 7.5 10.0 15.0 ns
output

tsy Global clock setup time 3.9 7.0 11.0 ns

ty Global clock hold time 0.0 0.0 0.0 ns

tesu Global clock setup time of fast 3.0 3.0 3.0 ns
input

= Global clock hold time of fast 0.0 0.5 0.0 ns
input

tcor Global clock to output delay C1=35pF 4.7 5.0 8.0 ns

tch Global clock high time 3.0 4.0 5.0 ns

teL Global clock low time 3.0 4.0 5.0 ns

tasu Array clock setup time 0.8 2.0 4.0 ns

taH Array clock hold time 1.9 3.0 4.0 ns

tacor Array clock to output delay C1=35pF 7.8 10.0 15.0 ns

tacH Array clock high time 3.0 4.0 6.0 ns

tacL Array clock low time 3.0 4.0 6.0 ns

teppw Minimum pulse width for clear |(2) 3.0 4.0 6.0 ns
and preset

tobH Output data hold time after C1=35pF (3) 1.0 1.0 1.0 ns
clock

tent Minimum global clock period 7.8 10.0 13.0 ns

font Maximum internal global clock | (4) 128.2 100.0 76.9 MHz
frequency

taCNT Minimum array clock period 7.8 10.0 13.0 ns

facnT Maximum internal array clock | (4) 128.2 100.0 76.9 MHz
frequency

fmax Maximum clock frequency (5) 166.7 125.0 100.0 MHz
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These values are specified under the recommended operating conditions shown in Table 14. See Figure 13 for more
information on switching waveforms.

This minimum pulse width for preset and clear applies for both global clear and array controls. The t; p4 parameter
must be added to this minimum width if the clear or reset signal incorporates the t; ,p parameter into the signal
path.

This parameter is a guideline that is sample-tested only and is based on extensive device characterization. This
parameter applies for both global and array clocking.

These parameters are measured with a 16-bit loadable, enabled, up/down counter programmed into each LAB.
The fyjax values represent the highest frequency for pipelined data.

Operating conditions: Voo = 3.3 V £ 10% for commercial and industrial use.

For EPM7064S-5, EPM70645-6, EPM71285-6, EPM7160S-6, EPM7160S-7, EPM7192S-7, and EPM7256S-7 devices,
these values are specified for a PIA fan-out of one LAB (16 macrocells). For each additional LAB fan-out in these
devices, add an additional 0.1 ns to the PIA timing value.

The t; p4 parameter must be added to the t; 4p, frac, tic tEns tsexp: tacr, and teppw parameters for macrocells
running in the low-power mode.

Power Supply power (P) versus frequency (fygax in MHz) for MAX 7000 devices

Consumption

is calculated with the following equation:

P=Pr + Pro=lcenr * Vee + Pio
The P value, which depends on the device output load characteristics
and switching frequency, can be calculated using the guidelines given in

Application Note 74 (Evaluating Power for Altera Devices).

The I-cnt Value, which depends on the switching frequency and the
application logic, is calculated with the following equation:

Iccint =
A xMCron + B x (MCpry - MCron) + € x MCysgp x fmax x togrc

The parameters in this equation are shown below:

MCron Number of macrocells with the Turbo Bit option turned on,
as reported in the MAX+PLUS II Report File (.rpt)

MCpgy = Number of macrocells in the device

MCysgp = Total number of macrocells in the design, as reported
in the MAX+PLUS II Report File (.rpt)

frax = Highest clock frequency to the device

togyc = Average ratio of logic cells toggling at each clock
(typically 0.125)

A,B,C = Constants, shown in Table 39
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Table 39. MAX 7000 I¢¢ Equation Constants

Device A B C
EPM7032 1.87 0.52 0.144
EPM7064 1.63 0.74 0.144
EPM7096 1.63 0.74 0.144
EPM7128E 1.17 0.54 0.096
EPM7160E 1.17 0.54 0.096
EPM7192E 1.17 0.54 0.096
EPM7256E 1.17 0.54 0.096
EPM7032S 0.93 0.40 0.040
EPM7064S 0.93 0.40 0.040
EPM7128S 0.93 0.40 0.040
EPM7160S 0.93 0.40 0.040
EPM7192S 0.93 0.40 0.040
EPM7256S 0.93 0.40 0.040

This calculation provides an I estimate based on typical conditions
using a pattern of a 16-bit, loadable, enabled, up/down counter in each
LAB with no output load. Actual I-¢ values should be verified during
operation because this measurement is sensitive to the actual pattern in
the device and the environmental operating conditions.
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Figure 14. Ig¢ vs. Frequency for MAX 7000 Devices (Part 2 of 2)
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Figure 18. 84-Pin Package Pin-Out Diagram

Package outline not drawn to scale.
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(3) JTAG ports are available in MAX 7000S devices only.
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Pins 6, 39, 46, and 79 are no-connect (N.C.) pins on EPM7096, EPM7160E, and EPM7160S devices.
The pin functions shown in parenthesis are only available in MAX 7000E and MAX 7000S devices.
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