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MAX 7000A Programmable Logic Device Data Sheet

Functional
Description

The MAX 7000A architecture includes the following elements:

Logic array blocks (LABs)

Macrocells

Expander product terms (shareable and parallel)
Programmable interconnect array

I/0 control blocks

The MAX 7000A architecture includes four dedicated inputs that can be
used as general-purpose inputs or as high-speed, global control signals
(clock, clear, and two output enable signals) for each macrocell and I/O
pin. Figure 1 shows the architecture of MAX 7000A devices.
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Macrocells

MAX 7000A macrocells can be individually configured for either
sequential or combinatorial logic operation. The macrocells consist of
three functional blocks: the logic array, the product-term select matrix,
and the programmable register. Figure 2 shows a MAX 7000A macrocell.

Figure 2. MAX 7000A Macrocell
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Product Terms

Combinatorial logic is implemented in the logic array, which provides
five product terms per macrocell. The product-term select matrix allocates
these product terms for use as either primary logic inputs (to the ORand
XOR gates) to implement combinatorial functions, or as secondary inputs
to the macrocell’s register preset, clock, and clock enable control
functions.

Two kinds of expander product terms (“expanders”) are available to
supplement macrocell logic resources:

m  Shareable expanders, which are inverted product terms that are fed
back into the logic array

m  Parallel expanders, which are product terms borrowed from adjacent
macrocells

The Altera development system automatically optimizes product-term
allocation according to the logic requirements of the design.

Altera Corporation
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Altera Corporation

For registered functions, each macrocell flipflop can be individually
programmed to implement D, T, JK, or SR operation with programmable
clock control. The flipflop can be bypassed for combinatorial operation.
During design entry, the designer specifies the desired flipflop type; the
Altera software then selects the most efficient flipflop operation for each
registered function to optimize resource utilization.

Each programmable register can be clocked in three different modes:

m  Global clock signal. This mode achieves the fastest clock-to-output
performance.

m  Global clock signal enabled by an active-high clock enable. A clock
enable is generated by a product term. This mode provides an enable
on each flipflop while still achieving the fast clock-to-output
performance of the global clock.

m  Array clock implemented with a product term. In this mode, the
flipflop can be clocked by signals from buried macrocells or I/ O pins.

Two global clock signals are available in MAX 7000A devices. As shown
in Figure 1, these global clock signals can be the true or the complement of
either of the global clock pins, GCLK1 or GCLK2.

Each register also supports asynchronous preset and clear functions. As
shown in Figure 2, the product-term select matrix allocates product terms
to control these operations. Although the product-term-driven preset and
clear from the register are active high, active-low control can be obtained
by inverting the signal within the logic array. In addition, each register
clear function can be individually driven by the active-low dedicated
global clear pin (GCLRn). Upon power-up, each register ina MAX 7000AE
device may be set to either a high or low state. This power-up state is
specified at design entry. Upon power-up, each register in EPM7128A and
EPM7256A devices are set to a low state.

All MAX 7000A I/0O pins have a fast input path to a macrocell register.
This dedicated path allows a signal to bypass the PIA and combinatorial
logic and be clocked to an input D flipflop with an extremely fast (as low
as 2.5 ns) input setup time.
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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.
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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:

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

m 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 7000A Device

The time required to program a single MAX 7000A 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 = TCK frequency

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

Cycleyrcg
tvEr = 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



MAX 7000A Programmable Logic Device Data Sheet

The programming times described in Tables 5 through 7 are associated
with the worst-case method using the enhanced ISP algorithm.

Table 5. MAX 7000A tpy, s¢ & Cyclercy Values

Device Programming Stand-Alone Verification

tppuLse (S) Cycleprcyk tvpurse () Cycleyrek

EPM7032AE 2.00 55,000 0.002 18,000
EPM7064AE 2.00 105,000 0.002 35,000
EPM7128AE 2.00 205,000 0.002 68,000
EPM7256AE 2.00 447,000 0.002 149,000
EPM7512AE 2.00 890,000 0.002 297,000
EPM7128A (1) 5.11 832,000 0.03 528,000
EPM7256A (1) 6.43 1,603,000 0.03 1,024,000

Tables 6 and 7 show the in-system programming and stand alone
verification times for several common test clock frequencies.

Table 6. MAX 7000A In-System Programming Times for Different Test Clock Frequencies

Device frex Units
10MHz | 5MHz | 2MHz | 1 MHz | 500 kHz | 200 kHz | 100 kHz | 50 kHz
EPM7032AE | 2.01 2.01 2.03 2.06 211 2.28 2.55 3.10 s
EPM7064AE | 2.01 2.02 2.05 211 2.21 2.53 3.05 4.10 s
EPM7128AE | 2.02 2.04 2.10 2.21 2.41 3.03 4.05 6.10 s
EPM7256AE | 2.05 2.09 2.23 2.45 2.90 4.24 6.47 10.94 s
EPM7512AE | 2.09 2.18 2.45 2.89 3.78 6.45 10.90 19.80 s
EPM7128A (1) | 5.19 5.27 5.52 5.94 6.77 9.27 13.43 21.75 s
EPM7256A (1) | 6.59 6.75 7.23 8.03 9.64 14.45 | 22.46 38.49 s
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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 9. MAX 7000A AC Test Conditions

Power supply transients can affect AC
measurements. Simultaneous transitions
of multiple outputs should be avoided for
accurate measurement. Threshold tests
must not be performed under AC
conditions. Large-amplitude, fast-ground-
current transients normally occur as the
device outputs discharge the load
capacitances. When these transients flow
through the parasitic inductance between
the device ground pin and the test system
ground, significant reductions in
observable noise immunity can result.
Numbers in brackets are for 2.5-V
outputs. Numbers without brackets are for
3.3-V outputs.

VCC
703Q L
[521 Q]
Device To Test
Output System
— —>
586 Q
[481 Q] ; C1 (includes jig
capacitance)
Device input
rise and fall
times <2 ns

Operating

Tables 13 through 16 provide information on absolute maximum ratings,
recommended operating conditions, operating conditions, and

Cond itions capacitance for MAX 7000A devices.
Table 13. MAX 7000A Device Absolute Maximum Ratings  Note (1)
Symbol Parameter Conditions Min Max Unit
Ve Supply voltage With respect to ground (2) -0.5 4.6 \Y,
A DC input voltage -2.0 5.75 \Y
lout DC output current, per pin -25 25 mA
Tstg | Storage temperature No bias —65 150 °C
Ta Ambient temperature Under bias —65 135 °C
T, Junction temperature BGA, FineLine BGA, PQFP, and 135 °C
TQFP packages, under bias
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Table 14. MAX 7000A Device Recommended Operating Conditions

Symbol Parameter Conditions Min Max Unit
Veeint | Supply voltage for internal logic | (3), (13) 3.0 3.6 \%
and input buffers
Vcelo | Supply voltage for output 3) 3.0 3.6 \%
drivers, 3.3-V operation
Supply voltage for output 3) 2.3 2.7 \%
drivers, 2.5-V operation
Vceisp | Supply voltage during in- 3.0 3.6 \
system programming
V, Input voltage (4) -0.5 5.75 \%
Vo Output voltage 0 Veeo \
Ta Ambient temperature Commercial range 0 70 °C
Industrial range (5) -40 85 °C
T; Junction temperature Commercial range 0 90 °C
Industrial range (5) -40 105 °C
Extended range (5) -40 130 °C
tr Input rise time 40 ns
te Input fall time 40 ns
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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.
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Tables 17 through 30 show EPM7032AE, EPM7064AE, EPM7128AE,

EPM7256AE, EPM7512AE, EPM7128A, and EPM7256A timing
information.

Table 17. EPM7032AE External Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-4 7 -10
Min | Max | Min | Max | Min | Max

tpp1 Input to non-registered C1=35pF (2) 4.5 7.5 10 ns
output

tpp2 I/O input to non-registered |C1 =35 pF (2) 4.5 7.5 10 ns
output

tsy Global clock setup time 2 2.9 4.7 6.3 ns

tH Global clock hold time 2) 0.0 0.0 0.0 ns

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

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

tcol Global clock to output delay | C1 = 35 pF 1.0 3.0 1.0 5.0 1.0 6.7 ns

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 2.5 3.6 ns

tAH Array clock hold time 2) 0.3 0.5 0.5 ns

tacol Array clock to outputdelay [C1=35pF (2) | 1.0 4.3 1.0 7.2 1.0 9.4 ns

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 for 3 2.0 3.0 4.0 ns
clear and preset

tenT Minimum global clock 2) 4.4 7.2 9.7 ns
period

fonT Maximum internal global (2), (4) 227.3 138.9 103.1 MHz
clock frequency

tacNT Minimum array clock period | (2) 4.4 7.2 9.7 ns

facNT Maximum internal array (2), (4) 227.3 138.9 103.1 MHz
clock frequency
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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
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Table 21. EPM7128AE 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 5.0 7.5 10 ns
registered output 2)

tpp2 I/O input to non- C1=35pF 5.0 75 10 ns
registered output 2)

tsu Global clock setup 2) 3.3 4.9 6.6 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 3.4 1.0 5.0 1.0 6.6 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) 1.8 2.8 3.8 ns

tAH Array clock hold time | (2) 0.2 0.3 0.4 ns

tacol Array clock to output |C1 =35 pF 1.0 4.9 1.0 7.1 1.0 9.4 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) 5.2 7.7 10.2 ns
period

fonT Maximum internal 2), 4) 192.3 129.9 98.0 MHz
global clock frequency

taACNT Minimum array clock | (2) 5.2 7.7 10.2 ns
period

facNT Maximum internal (2), 4) 192.3 129.9 98.0 MHz
array clock frequency
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Table 24. EPM7256AE Internal Timing Parameters (Part10f2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-5 -7 -10
Min | Max | Min | Max | Min | Max
tiN Input pad and buffer delay 0.7 0.9 1.2 ns
tio I/0 input pad and buffer 0.7 0.9 12 ns
delay
tein Fast input delay 24 2.9 3.4 ns
tsexp Shared expander delay 21 2.8 3.7 ns
tpEXP Parallel expander delay 0.3 0.5 0.6 ns
tLAD Logic array delay 17 22 2.8 ns
fLac Logic control array delay 0.8 1.0 1.3 ns
tioe Internal output enable delay 0.0 0.0 0.0 ns
top: Output buffer and pad Cl=35pF 0.9 1.2 1.6 ns
delay, slow slew rate = off
Vceip =33V
top2 Output buffer and pad Cl1=35pF 1.4 17 2.1 ns
delay, slow slew rate = off | (5)
Vecip =25V
tops Output buffer and pad C1=235pF 5.9 6.2 6.6 ns
delay, slow slew rate = on
Vecio=25Vor33V
trx1 Output buffer enable delay, | C1 = 35 pF 4.0 4.0 5.0 ns
slow slew rate = off
Vecio =33V
tzx2 Output buffer enable delay, | C1 = 35 pF 45 4.5 55 ns
slow slew rate = off 5)
Vecio =25V
tzx3 Output buffer enable delay, |C1 = 35 pF 9.0 9.0 10.0 ns
slow slew rate = on
Vceip =33V
txz Output buffer disable delay |C1 =5 pF 4.0 4.0 5.0 ns
tsy Register setup time 1.5 21 2.9 ns
ty Register hold time 0.7 0.9 12 ns
tesu Register setup time of fast 11 1.6 1.6 ns
input
teH Register hold time of fast 14 14 1.4 ns
input
trRD Register delay 0.9 1.2 1.6 ns
tcoms Combinatorial delay 0.5 0.8 1.2 ns
44 Altera Corporation
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Table 25. EPM7512AE External Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10 -12
Min Max Min Max Min Max

tpp1 Input to non- C1=35pF 7.5 10.0 12.0 ns
registered output 2)

tpp2 I/O input to non- C1=35pF 7.5 10.0 12.0 ns
registered output 2)

tsu Global clock setup 2) 5.6 7.6 9.1 ns
time

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

tesu Global clock setup 3.0 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 4.7 1.0 6.3 1.0 7.5 ns
delay

tcH Global clock high time 3.0 4.0 5.0 ns

toL Global clock low time 3.0 4.0 5.0 ns

tasu Array clock setup time | (2) 25 35 4.1 ns

tAH Array clock hold time | (2) 0.2 0.3 0.4 ns

tacol Array clock to output |C1 =35 pF 1.0 7.8 1.0 104 1.0 125 ns
delay 2)

tacH Array clock high time 3.0 4.0 5.0 ns

tacL Array clock low time 3.0 4.0 5.0 ns

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

tenT Minimum global clock | (2) 8.6 11.5 13.9 ns
period

fent Maximum internal 2), 4 116.3 87.0 71.9 MHz
global clock frequency

tACNT Minimum array clock | (2) 8.6 115 13.9 ns
period

facNT Maximum internal (2), 4 116.3 87.0 71.9 MHz
array clock frequency
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Table 26. EPM7512AE Internal Timing Parameters (Part2o0f2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10 -12
Min | Max | Min | Max | Min | Max

tic Array clock delay 1.8 2.3 2.9 ns
ten Register enable time 1.0 1.3 1.7 ns
tgLoB Global control delay 1.7 2.2 2.7 ns
tpRE Register preset time 1.0 14 1.7 ns
tolr Register clear time 1.0 14 1.7 ns
tpiA PIA delay 2) 3.0 4.0 4.8 ns
tLpa Low-power adder (6) 4.5 5.0 5.0 ns
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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

Altera Corporation 49



MAX 7000A Programmable Logic Device Data Sheet

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
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Figure 13. Ig¢ vs. Frequency for MAX 7000A Devices (Part 2 of 2)
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Device
Pin-Outs

See the Altera web site (http://www.altera.com) or the Altera Digital
Library for pin-out information.

Figures 14 through 23 show the package pin-out diagrams for

MAX 7000A devices.

Figure 14. 44-Pin PLCC/TQFP Package Pin-Out Diagram

Package outlines not drawn to scale.
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Figure 15. 49-Pin Ultra FineLine BGA Package Pin-Out Diagram

Package outlines not drawn to scale.
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Package outline not drawn to scale.
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