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MAX 7000A Programmable Logic Device Data Sheet

Figure 4. MAX 7000A Parallel Expanders
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Programmable Interconnect Array

Logic is routed between LABs on the PIA. This global bus is a
programmable path that connects any signal source to any destination on
the device. All MAX 7000A dedicated inputs, I/O pins, and macrocell
outputs feed the PIA, which makes the signals available throughout the
entire device. Only the signals required by each LAB are actually routed
from the PIA into the LAB. Figure 5 shows how the PIA signals are routed
into the LAB. An EEPROM cell controls one input to a 2-input AND gate,
which selects a PIA signal to drive into the LAB.
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SameFrame
Pin-Outs

Altera Corporation

MAX 7000A devices support the SameFrame pin-out feature for
FineLine BGA packages. The SameFrame pin-out feature is the
arrangement of balls on FineLine BGA packages such that the lower-ball-
count packages form a subset of the higher-ball-count packages.
SameFrame pin-outs provide the flexibility to migrate not only from
device to device within the same package, but also from one package to
another. A given printed circuit board (PCB) layout can support multiple
device density/package combinations. For example, a single board layout
can support a range of devices from an EPM7128AE device in a 100-pin
FineLine BGA package to an EPM7512AE device in a 256-pin

FineLine BGA package.

The Altera design software provides support to design PCBs with
SameFrame pin-out devices. Devices can be defined for present and future
use. The software generates pin-outs describing how to lay out a board to
take advantage of this migration (see Figure 7).

Figure 7. SameFrame Pin-Out Example
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In-System
Programma-
hility

16

MAX 7000A devices can be programmed in-system via an industry-
standard 4-pin IEEE Std. 1149.1 (JTAG) interface. ISP offers quick, efficient
iterations during design development and debugging cycles. The

MAX 7000A architecture internally generates the high programming
voltages required to program EEPROM cells, allowing in-system
programming with only a single 3.3-V power supply. During in-system
programming, the I/O pins are tri-stated and weakly pulled-up to
eliminate board conflicts. The pull-up value is nominally 50 kQ.

MAX 7000AE devices have an enhanced ISP algorithm for faster
programming. These devices also offer an ISP_Done bit that provides safe
operation when in-system programming is interrupted. This ISP_Done
bit, which is the last bit programmed, prevents all I/O pins from driving
until the bit is programmed. This feature is only available in EPM7032AE,
EPM7064AE, EPM7128AE, EPM7256AE, and EPM7512AE devices.

ISP simplifies the manufacturing flow by allowing devices to be mounted
on a PCB with standard pick-and-place equipment before they are
programmed. MAX 7000A devices can be programmed by downloading
the information via in-circuit testers, embedded processors, the Altera
MasterBlaster serial/USB communications cable, ByteBlasterMV parallel
port download cable, and BitBlaster serial download cable. Programming
the devices after they are placed on the board eliminates lead damage on
high-pin-count packages (e.g., QFP packages) due to device handling.
MAX 7000A devices can be reprogrammed after a system has already
shipped to the field. For example, product upgrades can be performed in
the field via software or modem.

In-system programming can be accomplished with either an adaptive or
constant algorithm. An adaptive algorithm reads information from the
unit and adapts subsequent programming steps to achieve the fastest
possible programming time for that unit. A constant algorithm uses a pre-
defined (non-adaptive) programming sequence that does not take
advantage of adaptive algorithm programming time improvements.
Some in-circuit testers cannot program using an adaptive algorithm.
Therefore, a constant algorithm must be used. MAX 7000AE devices can
be programmed with either an adaptive or constant (non-adaptive)
algorithm. EPM7128A and EPM7256A device can only be programmed
with an adaptive algorithm; users programming these two devices on
platforms that cannot use an adaptive algorithm should use EPM7128AE
and EPM7256AE devices.

The Jam Standard Test and Programming Language (STAPL), JEDEC

standard JESD 71, can be used to program MAX 7000A devices with in-
circuit testers, PCs, or embedded processors.

Altera Corporation
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Table 7. MAX 7000A Stand-Alone Verification Times for Different Test Clock Frequencies

Device frex Units
10MHz | 5MHz | 2MHz | 1 MHz | 500 kHz | 200 kHz | 100 kHz | 50 kHz
EPM7032AE 0.00 0.01 0.01 0.02 0.04 0.09 0.18 0.36 s
EPM7064AE 0.01 0.01 0.02 0.04 0.07 0.18 0.35 0.70 s
EPM7128AE 0.01 0.02 0.04 0.07 0.14 0.34 0.68 1.36 s
EPM7256AE 0.02 0.03 0.08 0.15 0.30 0.75 1.49 2.98 s
EPM7512AE 0.03 0.06 0.15 0.30 0.60 1.49 2.97 5.94 s
EPM7128A (1) 0.08 0.14 0.29 0.56 1.09 2.67 5.31 10.59 s
EPM7256A (1) 0.13 0.24 0.54 1.06 2.08 5.15 10.27 20.51 s

Note to tables:

(1) EPM7128A and EPM7256A devices can only be programmed with an adaptive algorithm; users programming these
two devices on platforms that cannot use an adaptive algorithm should use EPM7128AE and EPM7256AE devices.

Programming
with External
Hardware

IEEE Std.
1149.1 (JTAG)
Boundary-Scan
Support

20

MAX 7000A devices can be programmed on Windows-based PCs with an
Altera Logic Programmer card, the MPU, and the appropriate device
adapter. The MPU performs continuity checks to ensure adequate
electrical contact between the adapter and the device.

For more information, see the Altera Programming Hardware Data Sheet.

The Altera software can use text- or waveform-format test vectors created
with the Altera Text Editor or Waveform Editor to test the programmed
device. For added design verification, designers can perform functional
testing to compare the functional device behavior with the results of
simulation.

Data I/O, BP Microsystems, and other programming hardware
manufacturers provide programming support for Altera devices.

For more information, see Programming Hardware Manufacturers.

MAX 7000A devices include the JTAG BST circuitry defined by IEEE Std.
1149.1. Table 8 describes the JTAG instructions supported by MAX 7000A
devices. The pin-out tables, available from the Altera web site
(http://www.altera.com), 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/O pins.

Altera Corporation
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Table 8. MAX 7000A JTAG Instructions

JTAG Instruction

Description

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

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

BYPASS Places the 1-bit bypass register between the TDI and TDO pins, which allows the BST
data to pass synchronously through a selected device to adjacent devices during normal
device operation

IDCODE Selects the IDCODE register and places it between the TDI and TDO pins, allowing the
IDCODE to be serially shifted out of TDO

USERCODE Selects the 32-bit USERCODE register and places it between the TDI and TDO pins,
allowing the USERCODE value to be shifted out of TDO. The USERCODE instruction is
available for MAX 7000AE devices only

UESCODE These instructions select the user electronic signature (UESCODE) and allow the

UESCODE to be shifted out of TDO. UESCODE instructions are available for EPM7128A
and EPM7256A devices only.

ISP Instructions

These instructions are used when programming MAX 7000A devices via the JTAG ports
with the MasterBlaster, ByteBlasterMV, or BitBlaster download cable, or using a Jam
STAPL File, JBC File, or SVF File via an embedded processor or test equipment.

Altera Corporation
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Figure 8 shows timing information for the JTAG signals.

Figure 8. MAX 7000A JTAG Waveforms
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Table 11 shows the JTAG timing parameters and values for MAX 7000A

devices.

Table 11. JTAG Timing Parameters & Values for MAX 7000A Devices Note (1)
Symbol Parameter Min | Max | Unit
ticp TCK clock period 100 ns
ticH TCK clock high time 50 ns
tycL TCK clock low time 50 ns
typsu | 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
tjssu | Capture register setup time 20 ns
tisH Capture register hold time 45 ns
tysco |Update register clock to output 25 ns
tyszx Update register high impedance to valid output 25 ns
tisxz Update register valid output to high impedance 25 ns

Note:
(1) Timing parameters shown in this table apply for all specified VCCIO levels.
23
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Table 15. MAX 7000A Device DC Operating Conditions  Note (6)
Symbol Parameter Conditions Min Max Unit
ViH High-level input voltage 1.7 5.75 \%
Vi Low-level input voltage -0.5 0.8 \Y
Vou  |3.3-V high-level TTL output | lgy = -8 MA DC, Vegio = 3.00 V (7) 2.4 %
voltage
3.3-V high-level CMOS output |lgy =—-0.1 MADC, Ve 0=3.00V | Ve o—0.2 \
voltage (7
2.5-V high-level output voltage | gy =—-100 pA DC, Vg0 = 2.30 V 2.1 \
@)
loy =—=1 mMA DC, Vg = 2.30 V (7) 2.0 Y
lon =—2 MA DC, Vegio = 2.30 V (7) 17 %
VoL 3.3-V low-level TTL output loL =8 MADC, Vegio = 3.00 V (8) 0.45 \Y
voltage
3.3-V low-level CMOS output  |lg, = 0.1 mA DC, V¢gio = 3.00 V (8) 0.2 v
voltage
2.5-V low-level output voltage |lg, =100 pA DC, Vo =2.30V (8) 0.2 \
lo. =1 MADC, Vo = 2.30 V (8) 0.4 %
loL=2mADC, Veeio=2.30V (8) 0.7 \
I Input leakage current V,=-051t0 5.5V (9) -10 10 HA
loz Tri-state output off-state V,=-05t055V(9) -10 10 HA
current
Risp Value of I/O pin pull-up resistor [Veco =3.0t0 3.6 V (10) 20 50 kQ
during in-system programming |V, = 2.3 t0 2.7 V (10) 30 80 kQ
or during power-up Veeio = 2.310 3.6 V (11) 20 74 kQ
Table 16. MAX 7000A Device Capacitance  Note (12)
Symbol Parameter Conditions Min Max Unit
Cin Input pin capacitance ViN=0V,f=1.0 MHz 8 pF
Cio I/0 pin capacitance Vour =0V, f=1.0 MHz 8 pF
Altera Corporation 29
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Figure 11. MAX 7000A Timing Model
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The timing characteristics of any signal path can be derived from the
timing model and parameters of a particular device. External timing
parameters, which represent pin-to-pin timing delays, can be calculated
as the sum of internal parameters. Figure 12 shows the timing relationship
between internal and external delay parameters.

- see Appli.cation Note 94 (Understanding MAX 7000 Timing) for more
information.

Altera Corporation
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Figure 12. MAX 7000A Switching Waveforms
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Table 19. EPM7064AE External Timing Parameters Note (1)
Symbol Parameter Conditions Speed Grade Unit
-4 -7 -10
Min Max Min Max Min Max

tpp1 Input to non- C1=35pF 4.5 7.5 10.0 ns
registered output 2)

tpp2 I/O input to non- C1=35pF 45 75 10.0 ns
registered output 2)

tsu Global clock setup 2) 2.8 4.7 6.2 ns
time

tH Global clock hold time | (2) 0.0 0.0 0.0 ns

trsu Global clock setup 25 3.0 3.0 ns
time of fast input

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

tcol Global clock to output |C1 =35 pF 1.0 31 1.0 51 1.0 7.0 ns
delay

tcH Global clock high time 2.0 3.0 4.0 ns

toL Global clock low time 2.0 3.0 4.0 ns

tasu Array clock setup time | (2) 1.6 2.6 3.6 ns

tAH Array clock hold time | (2) 0.3 0.4 0.6 ns

tacol Array clock to output |C1 =35 pF 1.0 4.3 1.0 7.2 1.0 9.6 ns
delay 2

tacH Array clock high time 2.0 3.0 4.0 ns

tacL Array clock low time 2.0 3.0 4.0 ns

teppw Minimum pulse width | (3) 2.0 3.0 4.0 ns
for clear and preset

tent Minimum global clock | (2) 4.5 7.4 10.0 ns
period

fonT Maximum internal 2), 4) 222.2 135.1 100.0 MHz
global clock frequency

taACNT Minimum array clock | (2) 4.5 7.4 10.0 ns
period

facNT Maximum internal (2), 4) 222.2 135.1 100.0 MHz
array clock frequency

Altera Corporation 37
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Table 20. EPM7064AE Internal Timing Parameters (Part10f2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-4 -7 -10
Min | Max | Min | Max | Min | Max
tiN Input pad and buffer delay 0.6 1.1 1.4 ns
tio I/0 input pad and buffer 0.6 11 14 ns
delay
tEIN Fast input delay 25 3.0 3.7 ns
tsexp Shared expander delay 18 3.0 3.9 ns
tpEXP Parallel expander delay 0.4 0.7 0.9 ns
tLAD Logic array delay 15 25 3.2 ns
tLac Logic control array delay 0.6 1.0 1.2 ns
tioE Internal output enable delay 0.0 0.0 0.0 ns
top1 Output buffer and pad C1=235pF 0.8 1.3 18 ns
delay, slow slew rate = off
Vecio =33V
topz Output buffer and pad C1=235pF 1.3 1.8 2.3 ns
delay, slow slew rate = off | (5)
Vecio =25V
tops Output buffer and pad Cl=35pF 5.8 6.3 6.8 ns
delay, slow slew rate = on
Vecio=25Vor33Vv
trx1 Output buffer enable delay, | C1 = 35 pF 4.0 4.0 5.0 ns
slow slew rate = off
Veeip =33V
trx2 Output buffer enable delay, | C1 = 35 pF 45 45 55 ns
slow slew rate = off (5)
Veeio =25V
tzx3 Output buffer enable delay, | C1 = 35 pF 9.0 9.0 10.0 ns
slow slew rate = on
Vecio =33V
txz Output buffer disable delay |C1 =5 pF 4.0 4.0 5.0 ns
tsy Register setup time 13 2.0 2.9 ns
th Register hold time 0.6 10 1.3 ns
tesu Register setup time of fast 1.0 15 15 ns
input
teH Register hold time of fast 15 15 15 ns
input
trD Register delay 0.7 1.2 16 ns
tcomB Combinatorial delay 0.6 0.9 13 ns
tic Array clock delay 12 1.9 25 ns
38 Altera Corporation
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Table 20. EPM7064AE Internal Timing Parameters (Part2of2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-4 -7 -10
Min | Max | Min | Max | Min | Max

ten Register enable time 0.6 1.0 12 ns
tcLoB Global control delay 1.0 15 2.2 ns
tPRE Register preset time 1.3 2.1 2.9 ns
tolr Register clear time 1.3 2.1 2.9 ns
tria PIA delay 2 1.0 1.7 2.3 ns
tL A Low-power adder (6) 35 4.0 5.0 ns

Altera Corporation 39
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Table 22. EPM7128AE Internal Timing Parameters (Part2o0f2)  Note (1)

Symbol Parameter Conditions Speed Grade Unit
-5 -7 -10
Min | Max | Min | Max | Min | Max
ten Register enable time 0.7 1.0 13 ns
tgLoB Global control delay 1.1 1.6 2.0 ns
tprRE Register preset time 14 2.0 2.7 ns
toLr Register clear time 14 2.0 2.7 ns
tpia PIA delay ) 14 2.0 2.6 ns
tLpA Low-power adder (6) 4.0 4.0 5.0 ns

42
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Table 23. EPM7256AE External Timing Parameters Note (1)
Symbol Parameter Conditions Speed Grade Unit
-5 -7 -10
Min Max Min Max Min Max

tpp1 Input to non- C1=35pF 55 7.5 10 ns
registered output 2)

tpp2 I/O input to non- C1=35pF 55 75 10 ns
registered output 2)

tsu Global clock setup 2) 3.9 5.2 6.9 ns
time

tH Global clock hold time | (2) 0.0 0.0 0.0 ns

trsu Global clock setup 25 3.0 3.0 ns
time of fast input

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

tcol Global clock to output |C1 =35 pF 1.0 35 1.0 4.8 1.0 6.4 ns
delay

tcH Global clock high time 2.0 3.0 4.0 ns

toL Global clock low time 2.0 3.0 4.0 ns

tasu Array clock setup time | (2) 2.0 2.7 3.6 ns

tAH Array clock hold time | (2) 0.2 0.3 0.5 ns

tacol Array clock to output |C1 =35 pF 1.0 5.4 1.0 7.3 1.0 9.7 ns
delay 2

tacH Array clock high time 2.0 3.0 4.0 ns

tacL Array clock low time 2.0 3.0 4.0 ns

teppw Minimum pulse width | (3) 2.0 3.0 4.0 ns
for clear and preset

tent Minimum global clock | (2) 5.8 7.9 10.5 ns
period

fonT Maximum internal 2), 4) 172.4 126.6 95.2 MHz
global clock frequency

taACNT Minimum array clock | (2) 5.8 7.9 10.5 ns
period

facNT Maximum internal (2), 4) 172.4 126.6 95.2 MHz
array clock frequency
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Table 27. EPM7128A External Timing Parameters Note (1)
Symbol Parameter Conditions Speed Grade Unit
-6 -7 -10 -12
Min | Max | Min | Max | Min | Max | Min | Max

tpp1 Input to non-registered | C1 =35 pF 6.0 7.5 10.0 120 | ns
output 2)

tpp2 I/O input to non- C1=35pF 6.0 7.5 10.0 120 | ns
registered output 2)

tsu Global clock setup time | (2) 4.2 5.3 7.0 8.5 ns

tH Global clock hold time 2) 0.0 0.0 0.0 0.0 ns

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

teH Global clock hold time of 0.0 0.0 0.0 0.0 ns
fast input

tcor Global clock to output C1=35pF| 10 | 3.7 | 10 | 46 | 1.0 | 61 | 1.0 | 7.3 | ns
delay

tcH Global clock high time 3.0 3.0 4.0 5.0 ns

teL Global clock low time 3.0 3.0 4.0 5.0 ns

tasu Array clock setup time 2) 1.9 2.4 3.1 3.8 ns

taAH Array clock hold time 2) 15 2.2 3.3 4.3 ns

tacor |Array clock to output Cl1=35pF| 10 | 60 | 1.0 | 75 | 1.0 | 10.0| 1.0 | 120 | ns
delay 2)

tacH Array clock high time 3.0 3.0 4.0 5.0 ns

tacL Array clock low time 3.0 3.0 4.0 5.0 ns

teppw | Minimum pulse width for | (3) 3.0 3.0 4.0 5.0 ns
clear and preset

tent Minimum global clock 2 6.9 8.6 11.5 13.8 | ns
period

fonT Maximum internal global | (2), (4) 144.9 116.3 87.0 72.5 MHz
clock frequency

tacnt | Minimum array clock 2 6.9 8.6 11.5 13.8 | ns
period

facnt | Maximum internal array | (2), (4) 144.9 116.3 87 72.5 MHz
clock frequency
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Table 29. EPM7256A External Timing Parameters Note (1)
Symbol Parameter Conditions Speed Grade Unit
-6 -7 -10 -12
Min | Max | Min | Max | Min | Max | Min | Max

tpp1 Input to non-registered | C1 =35 pF 6.0 7.5 10.0 120 | ns
output 2)

tpp2 I/0 input to non- C1=35pF 6.0 7.5 10.0 120 | ns
registered output 2)

tsu Global clock setup time | (2) 3.7 4.6 6.2 7.4 ns

ty Global clock hold time 2) 0.0 0.0 0.0 0.0 ns

trsu Global clock setup time 25 3.0 3.0 3.0 ns
of fast input

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

tcol Global clock to output Cl1=35pF| 10 | 33 | 10 | 42 | 10 | 55 | 1.0 | 6.6 | ns
delay

tcH Global clock high time 3.0 3.0 4.0 4.0 ns

toL Global clock low time 3.0 3.0 4.0 4.0 ns

tasu Array clock setup time 2) 0.8 1.0 1.4 1.6 ns

tAH Array clock hold time 2) 1.9 2.7 4.0 5.1 ns

taco1 |Array clock to output C1=35pF| 10 | 62 | 1.0 | 78 | 1.0 | 103 | 1.0 | 124 | ns
delay 2)

tacH Array clock high time 3.0 3.0 4.0 4.0 ns

tacL Array clock low time 3.0 3.0 4.0 4.0 ns

tecppw | Minimum pulse width for | (3) 3.0 3.0 4.0 4.0 ns
clear and preset

tenT Minimum global clock (2) 6.4 8.0 10.7 128 | ns
period

fonT Maximum internal global |(2), (4) 156.3 125.0 93.5 78.1 MHz
clock frequency

tacnt | Minimum array clock 2) 6.4 8.0 10.7 128 | ns
period

facnt | Maximum internal array | (2), (4) 156.3 125.0 93.5 78.1 MHz
clock frequency
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Table 30. EPM7256A Internal Timing Parameters (Part10f2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-6 -7 -10 -12
Min | Max | Min | Max | Min | Max | Min | Max
tiN Input pad and buffer delay 0.3 0.4 0.5 0.6 | ns
tio I/O input pad and buffer 0.3 0.4 0.5 06 | ns
delay
ten Fast input delay 24 3.0 34 38 | ns
tsexp | Shared expander delay 2.8 35 4.7 56 | ns
tpexp | Parallel expander delay 0.5 0.6 0.8 10 | ns
tLAD Logic array delay 25 31 4.2 50 | ns
fLac Logic control array delay 25 3.1 4.2 50 | ns
tioe Internal output enable 0.2 0.3 0.4 05 | ns
delay
top1 Output buffer and pad C1=35pF 0.3 0.4 0.5 0.6 | ns
delay, slow slew rate = off
Vecio =33V
topz Output buffer and pad C1=35pF 0.8 0.9 1.0 11 | ns
delay, slow slew rate = off | (5)
Vecio =25V
tops Output buffer and pad C1=235pF 5.3 5.4 5.5 56 | ns
delay slow slew rate = on
Vecio=25Vor33V
tzx1 Output buffer enable C1=35pF 4.0 4.0 5.0 5.0 | ns
delay slow slew rate = off
Vecio =33V
tzxo Output buffer enable C1=35pF 4.5 4.5 55 55 | ns
delay slow slew rate = off | (5)
Vecio =25V
tzx3 Output buffer enable C1=35pF 9.0 9.0 10.0 10.0 | ns
delay slow slew rate = on
Vecio=25Vor33V
txz Output buffer disable Cl=5pF 4.0 4.0 5.0 5.0 | ns
delay
tsy Register setup time 1.0 13 17 2.0 ns
ty Register hold time 1.7 2.4 3.7 4.7 ns
tesu Register setup time of fast 1.2 1.4 1.4 1.4 ns
input
= Register hold time of fast 1.3 1.6 1.6 1.6 ns
input
trRD Register delay 1.6 2.0 2.7 32 | ns
Altera Corporation 53



MAX 7000A Programmable Logic Device Data Sheet

Table 30. EPM7256A Internal Timing Parameters (Part2of2)  Note (1)

Symbol Parameter Conditions Speed Grade Unit
-6 -7 -10 -12
Min | Max | Min | Max | Min | Max | Min | Max
tcomg | Combinatorial delay 1.6 2.0 2.7 32 | ns
tic Array clock delay 2.7 34 4.5 54 | ns
ten Register enable time 25 31 4.2 5.0 | ns
tgLog | Global control delay 11 14 1.8 22 | ns
tpRE Register preset time 23 2.9 3.8 46 | ns
tcLr Register clear time 2.3 2.9 3.8 46 | ns
tpiA PIA delay 2) 13 1.6 2.1 26 | ns
tLpa Low-power adder (6) 11.0 10.0 10.0 10.0 | ns

Notes to tables:

@
@
(©)
4

©)
(6)

These values are specified under the recommended operating conditions shown in Table 14 on page 28. See
Figure 12 for more information on switching waveforms.

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.

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

This parameter is measured with a 16-bit loadable, enabled, up/down counter programmed into each LAB.
Operating conditions: Vcjo = 2.5 £0.2 V for commercial and industrial use.

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

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

Consumption

54

devices is calculated with the following equation:

P=Pint + Pro = Icant X Vee + Pio

The Py 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 IccnT Value depends on the switching frequency and the application
logic. The I-cint Value is calculated with the following equation:

Iccnt =

(A x MCron) + [B x (MCpgy — MCron)] + (C x MCysgp * fmax * togrc)
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Figure 13 shows the typical supply current versus frequency for
MAX 7000A devices.

Figure 13. Ig¢ vs. Frequency for MAX 7000A Devices (Part 1 of 2)
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Figure 19. 144-Pin TQFP Package Pin-Out Diagram
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