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MAX 7000 Programmable Logic Device Family Data Sheet

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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Figure 2 shows the architecture of MAX 7000E and MAX 7000S devices.

Figure 2. MAX 7000E & MAX 70008 Device Block Diagram
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Logic Array Blocks

The MAX 7000 device architecture is based on the linking of high-
performance, flexible, logic array modules called logic array blocks
(LABs). LABs consist of 16-macrocell arrays, as shown in Figures 1 and 2.
Multiple LABs are linked together via the programmable interconnect
array (PIA), a global bus that is fed by all dedicated inputs, I/O pins, and
macrocells.

8 Altera Corporation
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Figure 4 shows a MAX 7000E and MAX 7000S device macrocell.

Figure 4. MAX 7000E & MAX 70008 Device Macrocell
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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 clear, preset, clock, and clock enable control
functions. Two kinds of expander product terms (“expanders”) are
available to supplement macrocell logic resources:

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

B 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.

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 development software then selects the most efficient flipflop
operation for each registered function to optimize resource utilization.

Altera Corporation
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The compiler can allocate up to three sets of up to five parallel expanders
automatically to the macrocells that require additional product terms.
Each set of five parallel expanders incurs a small, incremental timing
delay (tppxp). For example, if a macrocell requires 14 product terms, the
Compiler uses the five dedicated product terms within the macrocell and
allocates two sets of parallel expanders; the first set includes five product
terms and the second set includes four product terms, increasing the total
delay by 2% tPEXP'

Two groups of 8 macrocells within each LAB (e.g., macrocells

1 through 8 and 9 through 16) form two chains to lend or borrow parallel
expanders. A macrocell borrows parallel expanders from lower-
numbered macrocells. For example, macrocell 8 can borrow parallel
expanders from macrocell 7, from macrocells 7 and 6, or from macrocells
7,6, and 5. Within each group of 8, the lowest-numbered macrocell can
only lend parallel expanders and the highest-numbered macrocell can
only borrow them. Figure 6 shows how parallel expanders can be
borrowed from a neighboring macrocell.

Figure 6. Parallel Expanders
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Programmable Interconnect Array

Logic is routed between LABs via the programmable interconnect array
(PIA). This global bus is a programmable path that connects any signal
source to any destination on the device. All MAX 7000 dedicated inputs,
I/0 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 7 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.

Figure 7. PIA Routing

To LAB

PIA Signals

While the routing delays of channel-based routing schemes in masked or
FPGAs are cumulative, variable, and path-dependent, the MAX 7000 PIA
has a fixed delay. The PIA thus eliminates skew between signals and
makes timing performance easy to predict.

1/0 Control Blocks

The I/O control block allows each I/O pin to be individually configured
for input, output, or bidirectional operation. All I/O pins have a tri-state
buffer that is individually controlled by one of the global output enable
signals or directly connected to ground or V. Figure 8 shows the /O
control block for the MAX 7000 family. The I/ O control block of EPM7032,
EPM7064, and EPM7096 devices has two global output enable signals that
are driven by two dedicated active-low output enable pins (CE1 and CE2).
The 1/O control block of MAX 7000E and MAX 7000S devices has six
global output enable signals that are driven by the true or complement of
two output enable signals, a subset of the I/O pins, or a subset of the I/O
macrocells.

Altera Corporation
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Programmable
Speed/Power
Control

Output
Configuration

20

MAX 7000 devices offer a power-saving mode that supports low-power
operation across user-defined signal paths or the entire device. This
feature allows total power dissipation to be reduced by 50% or more,
because most logic applications require only a small fraction of all gates to
operate at maximum frequency.

The designer can program each individual macrocell in a MAX 7000
device for either high-speed (i.e., with the Turbo Bit™ option turned on)
or low-power (i.e., with the Turbo Bit option turned off) operation. As a
result, speed-critical paths in the design can run at high speed, while the
remaining paths can operate at reduced power. Macrocells that run at low
power incur a nominal timing delay adder (f; pa) for the t; ap, tpac, tics
tens and tgexp, tacr, and teppw parameters.

MAX 7000 device outputs can be programmed to meet a variety of
system-level requirements.

MultiVolt 1/0 Interface

MAX 7000 devices—except 44-pin devices—support the MultiVolt I/O
interface feature, which allows MAX 7000 devices to interface with
systems that have differing supply voltages. The 5.0-V devices in all
packages can be set for 3.3-V or 5.0-V I/O pin operation. These devices
have one set of VCC pins for internal operation and input buffers

(VCCI NT), and another set for I/O output drivers (VCCI O).

The VCCI NT pins must always be connected to a 5.0-V power supply.
With a 5.0-V Vet level, input voltage thresholds are at TTL levels, and
are therefore compatible with both 3.3-V and 5.0-V inputs.

The VCCI Opins can be connected to either a 3.3-V or a 5.0-V power
supply, depending on the output requirements. When the VCCl Opins are
connected to a 5.0-V supply, the output levels are compatible with 5.0-V
systems. When Vg is connected to a 3.3-V supply, the output high is
3.3 V and is therefore compatible with 3.3-V or 5.0-V systems. Devices
operating with Vg levels lower than 4.75 V incur a nominally greater
timing delay of top, instead of topy.

Open-Drain Output Option (MAX 7000S Devices Only)

MAX 7000S devices provide an optional open-drain (functionally
equivalent to open-collector) output for each I/O pin. This open-drain
output enables the device to provide system-level control signals (e.g.,
interrupt and write enable signals) that can be asserted by any of several
devices. It can also provide an additional wired-OR plane.

Altera Corporation
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Programming with
External Hardware

Altera Corporation

By using an external 5.0-V pull-up resistor, output pins on MAX
7000S devices can be set to meet 5.0-V CMOS input voltages. When
Vecio is 3.3V, setting the open drain option will turn off the output
pull-up transistor, allowing the external pull-up resistor to pull the
output high enough to meet 5.0-V CMOS input voltages. When
Vecio is 5.0V, setting the output drain option is not necessary
because the pull-up transistor will already turn off when the pin
exceeds approximately 3.8 V, allowing the external pull-up resistor to
pull the output high enough to meet 5.0-V CMOS input voltages.

Slew-Rate Control

The output buffer for each MAX 7000E and MAX 70005 I/O pin has
an adjustable output slew rate that can be configured for low-noise
or high-speed performance. A faster slew rate provides high-speed
transitions for high-performance systems. However, these fast
transitions may introduce noise transients into the system. A slow
slew rate reduces system noise, but adds a nominal delay of 4 to 5 ns.
In MAX 7000E devices, when the Turbo Bit is turned off, the slew
rate is set for low noise performance. For MAX 7000S devices, each
I/0 pin has an individual EEPROM bit that controls the slew rate,
allowing designers to specify the slew rate on a pin-by-pin basis.

MAX 7000 devices can be programmed on Windows-based PCs with
the Altera Logic Programmer card, the Master Programming Unit
(MPU), and the appropriate device adapter. The MPU performs a
continuity check to ensure adequate electrical contact between the
adapter and the device.

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

The Altera development system can use text- or waveform-format
test vectors created with the Text Editor or Waveform Editor to test
the programmed device. For added design verification, designers
can perform functional testing to compare the functional behavior of
a MAX 7000 device with the results of simulation. Moreover, Data
I/0, BP Microsystems, and other programming hardware
manufacturers also provide programming support for Altera
devices.

For more information, see the Programming Hardware Manufacturers.

21
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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).
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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
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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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Table 28. EPM7032S Internal Timing Parameters  Noie (1)

Symbol Parameter Conditions Speed Grade Unit
-5 -6 -7 -10
Min | Max | Min | Max | Min | Max | Min | Max
tpia PIA delay (7) 11 11 1.4 1.0 ns
t pa Low-power adder 8) 12.0 10.0 10.0 110 | ns

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 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.

(3) 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.

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

(5) The fyax values represent the highest frequency for pipelined data.

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

(7)  For EPM7064S-5, EPM7064S-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.

(8) Thet; py parameter must be added to the f; 4p, trac, tic, tEns tsExp, tacr, and teppw parameters for macrocells
running in the low-power mode.

Tables 29 and 30 show the EPM7064S AC operating conditions.

Table 29. EPM7064S External Timing Parameters (Part 10f2)  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/O input to non-registered C1=35pF 5.0 6.0 75 10.0 | ns
output
tsy Global clock setup time 2.9 3.6 6.0 7.0 ns
ty Global clock hold time 0.0 0.0 0.0 0.0 ns
trsu Global clock setup time of fast 25 25 3.0 3.0 ns
input
ten Global clock hold time of fast 0.0 0.0 0.5 0.5 ns
input
tcor Global clock to output delay Cl1=35pF 3.2 4.0 45 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 3.0 2.0 ns
tAH Array clock hold time 1.8 21 2.0 3.0 ns
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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 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; 4, parameter into the signal
path.

(3) 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.

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

(5)  The fypjax values represent the highest frequency for pipelined data.

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

(7)  For EPM7064S-5, EPM7064S-6, EPM7128S-6, EPM7160S-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.

(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 33 and 34 show the EPM7160S AC operating conditions.

Table 33. EPM7160S External Timing Parameters (Part 1 0f2)  Note (1)

Symbol Parameter Conditions Speed Grade Unit
-6 -7 -10 -15
Min | Max | Min | Max | Min | Max | Min | Max

tpp1 Input to non-registered output | C1 = 35 pF 6.0 7.5 10.0 150 | ns

tpp2 1/0 input to non-registered C1=35pF 6.0 7.5 10.0 15.0 | ns
output

tsy Global clock setup time 3.4 4.2 7.0 11.0 ns

thy Global clock hold time 0.0 0.0 0.0 0.0 ns

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

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

tco1 Global clock to output delay C1=35pF 3.9 4.8 5 8 ns

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 0.9 11 2.0 4.0 ns

tAH Array clock hold time 1.7 21 3.0 4.0 ns

tacol Array clock to output delay C1=35pF 6.4 7.9 10.0 15.0 | ns

tacH Array clock high time 3.0 3.0 4.0 6.0 ns

tacL Array clock low time 3.0 3.0 4.0 6.0 ns

teppw Minimum pulse width for clear |(2) 25 3.0 4.0 6.0 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 6.7 8.2 10.0 13.0 | ns

fonT Maximum internal global clock | (4) 149.3 122.0 100.0 76.9 MHz
frequency
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Table 36. EPM7192S Internal Timing Parameters (Part 2 of 2)  Note (1)

Symbol Parameter Conditions Speed Grade Unit
-7 -10 -15
Min | Max | Min | Max | Min | Max
th Register hold time 1.7 3.0 4.0 ns
tesu Register setup time of fast 2.3 3.0 2.0 ns
input
trn Register hold time of fast 0.7 0.5 1.0 ns
input
trD Register delay 1.4 2.0 1.0 ns
tcoms Combinatorial delay 1.2 2.0 1.0 ns
tc Array clock delay 3.2 5.0 6.0 ns
ten Register enable time 31 5.0 6.0 ns
tcLoB Global control delay 25 1.0 1.0 ns
tprE Register preset time 2.7 3.0 4.0 ns
toLr Register clear time 2.7 3.0 4.0 ns
tpia PIA delay (@] 24 1.0 2.0 ns
tLpa Low-power adder 8) 10.0 11.0 13.0 ns

Notes to tables:

(O]
@

(©)
®
©®)

(6)
@)

®
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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 ¢; 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 fyrax values represent the highest frequency for pipelined data.

Operating conditions: Vcjo = 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.

Altera Corporation
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Notes to tables:

)
@

@)

®
©)
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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 15. Ig¢ vs. Frequency for MAX 70008 Devices (Part 2 of 2)
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Pin-Outs
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Library for pin-out information.
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Figure 17. 68-Pin Package Pin-Out Diagram

Package outlines not drawn to scale.

/o ] 10 Qo
veelo O 11 59 1o
(2)vouToI) O 12 AmimA 58 [JGND
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o 0 17 53 [7vceio
o O] 18 52 [0
(2)vorTms) O] 19 51 1o
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1o O] 24 Co
1o O] 25 Co
GND ] 26 [0

Notes:
(1)  The pin functions shown in parenthesis are only available in MAX 7000E and MAX
7000S devices.

(2) JTAG ports are available in MAX 7000S devices only.
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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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Figure 21. 192-Pin Package Pin-Out Diagram

Package outline not drawn to scale.
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Figure 22. 208-Pin Package Pin-Out Diagram
Package outline not drawn to scale.
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