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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 system 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 mode, which 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.

= Array clock implemented with a product term. In this mode, the
flipflop can be clocked by signals from buried macrocells or 1/0 pins.

Two global clock signals are available in MAX 3000A devices. As shown
in Figure 1, these global clock signals can be the true or the complement of
either of the two 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).

Expander Product Terms

Although most logic functions can be implemented with the five product
terms available in each macrocell, highly complex logic functions require
additional product terms. Another macrocell can be used to supply the
required logic resources. However, the MAX 3000A architecture also
offers both shareable and parallel expander product terms (“expanders™)
that provide additional product terms directly to any macrocell in the
same LAB. These expanders help ensure that logic is synthesized with the
fewest possible logic resources to obtain the fastest possible speed.
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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. Shareable expanders incur a small delay
(tsexp)- Figure 3 shows how shareable expanders can feed multiple
macrocells.

Figure 3. MAX 3000A Shareable Expanders
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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 CRlogic, with five product terms provided by the macrocell and
15 parallel expanders provided by neighboring macrocells in the LAB.

8 Altera Corporation
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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 3000A dedicated inputs, 1/0 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 5 shows how the PI1A signals are routed
into the LAB. An EEPROM cell controls one input to a two-input AND gate,
which selects a PIA signal to drive into the LAB.

Figure 5. MAX 3000A 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 3000A
PIA has a predictable delay. The PIA makes a design’s timing
performance easy to predict.

[/0 Control Blocks

The 1/0 control block allows each 170 pin to be individually configured
for input, output, or bidirectional operation. All 1/0 pins have a tri-state
buffer that is individually controlled by one of the global output enable
signals or directly connected to ground or Vc. Figure 6 shows the 170
control block for MAX 3000A devices. The I/0 control block has 6 or

10 global output enable signals that are driven by the true or complement
of two output enable signals, a subset of the 170 pins, or a subset of the
170 macrocells.

Altera Corporation
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Figure 6. 1/0 Control Block of MAX 3000A Devices
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(1) EPM3032A, EPM3064A, EPM3128A, and EPM3256A devices have six output enables. EPM3512A devices have

10 output enables.

Altera Corporation

When the tri-state buffer control is connected to ground, the output is
tri-stated (high impedance), and the I/0 pin can be used as a dedicated
input. When the tri-state buffer control is connected to V¢, the output is
enabled.

The MAX 3000A architecture provides dual 170 feedback, in which
macrocell and pin feedbacks are independent. When an 1/0 pin is
configured as an input, the associated macrocell can be used for buried
logic.

11
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In—-System
Programma-

bility
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MAX 3000A devices can be programmed in-system via an industry—
standard four—pin IEEE Std. 1149.1-1990 (JTAG) interface. In-system
programmability (ISP) offers quick, efficient iterations during design
development and debugging cycles. The MAX 3000A architecture
internally generates the high programming voltages required to program
its EEPROM cells, allowing in—-system programming with only a single
3.3-V power supply. During in-system programming, the 1/0 pins are
tri-stated and weakly pulled-up to eliminate board conflicts. The pull-up
value is nominally 50 kQ.

MAX 3000A devices have an enhanced ISP algorithm for faster
programming. These devices also offer an | SP_Done bit that ensures safe
operation when in-system programming is interrupted. This | SP_Done
bit, which is the last bit programmed, prevents all /0 pins from driving
until the bit is programmed.

ISP simplifies the manufacturing flow by allowing devices to be mounted
on aprinted circuit board (PCB) with standard pick-and—place equipment
before they are programmed. MAX 3000A devices can be programmed by
downloading the information via in—circuit testers, embedded processors,
the MasterBlaster communications cable, the ByteBlasterMV parallel port
download cable, and the 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 3000A 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.

The Jam STAPL programming and test language can be used to program
MAX 3000A devices with in—circuit testers, PCs, or embedded processors.

For more information on using the Jam STAPL programming and test
language, see Application Note 88 (Using the Jam Language for ISP & ICR via
an Embedded Processor), Application Note 122 (Using Jam STAPL for ISP &
ICR via an Embedded Processor) and AN 111 (Embedded Programming Using
the 8051 and Jam Byte-Code).

The ISP circuitry in MAX 3000A devices is compliant with the IEEE Std.
1532 specification. The IEEE Std. 1532 is a standard developed to allow
concurrent ISP between multiple PLD vendors.

Altera Corporation
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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 3000A Device

The time required to program a single MAX 3000A device in-system can
be calculated from the following formula:

Cycleppcy
t =t +—PICK
PROG = 'PPULSE " T,

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 3000A device
can be calculated from the following formula:

Cycley ek
tver = tvpuLse® ok
where: tygr = Verify time
typurse = Sum of the fixed times to verify the EEPROM cells
Cycleytck = Number of TCK cycles to verify a device

Altera Corporation
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The instruction register length of MAX 3000A devices is 10 bits. The
IDCODE and USERCODE register length is 32 bits. Tables 8 and 9 show
the boundary-scan register length and device IDCODE information for
MAX 3000A devices.

Table 8. MAX 3000A Boundary—Scan Register Length

Device Boundary—Scan Register Length
EPM3032A 96
EPM3064A 192
EPM3128A 288
EPM3256A 480
EPM3512A 624

Table 9. 32-Bit MAX 3000A Device IDCODE Value  Note (1)

Device IDCODE (32 hits)
Version | Part Number (16 Bits) | Manufacturer’s | 1 (1 Bit)
(4 Bits) Identity (11 Bits) | (2)
EPM3032A 0001 |0111 0000 0011 0010| 00001101110 1
EPM3064A 0001 0111 0000 0110 0100| 00001101110 1
EPM3128A 0001 0111 0001 0010 1000| 00001101110 1
EPM3256A 0001 |0111 0010 0101 0110| 00001101110 1
EPM3512A 0001 0111 0101 0001 0010| 00001101110 1
Notes:
(1) The most significant bit (MSB) is on the left.
(2) The least significant bit (LSB) for all )TAG IDCODEs is 1.
- See Application Note 39 (IEEE 1149.1 (JTAG) Boundary—Scan Testing in Altera

-® Devices) for more information on JTAG BST.

Altera Corporation 17
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Figure 7 shows the timing information for the JTAG signals.

Figure 7. MAX 3000A JTAG Waveforms
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Table 10 shows the JTAG timing parameters and values for MAX 3000A

devices.

Table 10. JTAG Timing Parameters & Values for MAX 3000A Devices
Symbol Parameter Min | Max | Unit
ticp TCK clock period 100 ns
ticH TCK clock high time 50 ns
ticL TCK clock low time 50 ns
tipsu JTAG port setup time 20 ns
tipH JTAG port hold time 45 ns
tipco JTAG port clock to output 25 ns
tipzx JTAG port high impedance to valid output 25 ns
tipxz JTAG port valid output to high impedance 25 ns
tyssu Capture register setup time 20 ns
tysH 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

18
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Table 13. MAX 3000A Device Recommended Operating Conditions

Symbol Parameter Conditions Min Max Unit
Vceint | Supply voltage for internal logic and | (10) 3.0 3.6 \Y
input buffers
Veeio Supply voltage for output drivers, 3.0 3.6 \%
3.3-V operation
Supply voltage for output drivers, 2.3 2.7 \%
2.5-V operation
Vccisp | Supply voltage during ISP 3.0 3.6 \
\ Input voltage 3) -0.5 5.75 \%
Vo Output voltage 0 Vecio \Y
Ta Ambient temperature Commercial range 0 70 °C
Industrial range -40 85 °C
T, Junction temperature Commercial range 0 90 °C
Industrial range (11) -40 105 °C
tr Input rise time 40 ns
te Input fall time 40 ns
Table 14. MAX 3000A Device DC Operating Conditions ~ Note (4)
Symbol Parameter Conditions Min Max Unit
Viy High-level input voltage 1.7 5.75 \%
Vi Low-level input voltage -0.5 0.8 \Y
VoH 3.3-V high—level TTL output lon =-8 MA DC, Vo =3.00 V (5) 2.4 \"
voltage
3.3-V high-level CMOS output loy =—0.1 MA DC, Vcio = 3.00 V (5) Veeio - 0.2 v
voltage
2.5-V high-level output voltage lon =—100 pA DC, Vg0 =2.30 V (5) 2.1 \
lon = =1 MA DC, Vcgio = 2.30 V (5) 2.0 %
loy = —2 MA DC, Vegio = 2.30 V (5) 1.7 Y
Vou 3.3-V low-level TTL output voltage | I, =8 MA DC, Vo = 3.00 V (6) 0.4 \
3.3-V low-level CMOS output lo. =0.1 MA DC, Vo =3.00 V (6) 0.2 \
voltage
2.5-V low-level output voltage loL =100 pA DC, Vo =2.30 V (6) 0.2 \Y
loL =1 MADC, Vo = 2.30 V (6) 0.4 Y
loL =2 MADC, Vo = 2.30 V (6) 0.7 %
I Input leakage current V,=-05t055V (7) -10 10 HA
loz Tri—state output off-state current V,=-05t05.5V (7) -10 10 HA
Risp Value of 1/0 pin pull-up resistor Vccio =2.3t03.6V (8) 20 74 kQ
when programming in—system or
during power—up
22 Altera Corporation
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Table 15. MAX 3000A Device Capacitance  Note (9)

Symbol Parameter Conditions Min Max Unit
Cin Input pin capacitance Viy=0V,f=1.0MHz 8 pF
Cio 1/0 pin capacitance Voyur=0V,f=1.0 MHz 8 pF

Notes to tables:

]
@

®

Q]
®

()
M

®
©)]

(10)

(11)

See the Operating Requirements for Altera Devices Data Sheet.

Minimum DC input voltage is 0.5 V. During transitions, the inputs may undershoot to -2.0 V or overshoot to
5.75 V for input currents less than 100 mA and periods shorter than 20 ns.

All pins, including dedicated inputs, 170 pins, and JTAG pins, may be driven before Vont and Vegp are
powered.

These values are specified under the recommended operating conditions, as shown in Table 13 on page 22.

The parameter is measured with 50% of the outputs each sourcing the specified current. The lo parameter refers
to high-level TTL or CMOS output current.

The parameter is measured with 50% of the outputs each sinking the specified current. The 1o, parameter refers to
low-level TTL, PCI, or CMOS output current.

This value is specified during normal device operation. During power-up, the maximum leakage current is

+300 PA.

This pull-up exists while devices are programmed in-system and in unprogrammed devices during power-up.
Capacitance is measured at 25° C and is sample-tested only. The CE1 pin (high-voltage pin during programming)
has a maximum capacitance of 20 pF.

The POR time for all MAX 3000A devices does not exceed 100 ps. The sufficient VecnT Voltage level for POR is
3.0 V. The device is fully initialized within the POR time after V¢ nT reaches the sufficient POR voltage level.
These devices support in-system programming for —40° to 100° C. For in-system programming support between —40°
and 0° C, contact Altera Applications.

Figure 9 shows the typical output drive characteristics of MAX 3000A
devices.

Altera Corporation 23
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Figure 11. MAX 3000A Switching Waveforms
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Table 17. EPM3032A Internal Timing Parameters (Part 2 of 2) Note (1)
Symbol Parameter Conditions Speed Grade Unit
-4 -7 -10
Min | Max | Min | Max | Min | Max
t pA Low—power adder (5) 25 4.0 5.0 ns
Table 18. EPM3064A 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 10.0 ns
output
tpp2 1/O input to non-registered |C1 = 35 pF (2) 4.5 7.5 10.0 ns
output
tsu Global clock setup time 2) 2.8 4.7 6.2 ns
tH Global clock hold time 2) 0.0 0.0 0.0 ns
tco1 Global clock to output delay | C1 = 35 pF 1.0 3.1 1.0 51 1.0 7.0 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 2.6 3.6 ns
taAH Array clock hold time 2) 0.3 0.4 0.6 ns
taco1 Array clock to output delay [C1=35pF (2) | 1.0 4.3 1.0 7.2 1.0 9.6 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) 4.5 7.4 10.0 ns
period
fonT Maximum internal global 2), (4) 222.2 135.1 100.0 MHz
clock frequency
taACNT Minimum array clock period | (2) 4.5 7.4 10.0 ns
facNT Maximum internal array 2), 4) 222.2 135.1 100.0 MHz
clock frequency
Altera Corporation 29
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Table 19. EPM3064A Internal Timing Parameters (Part 1 of 2) 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 11 14 ns
tio I/0 input pad and buffer 0.6 1.1 14 ns
delay
tsexp Shared expander delay 1.8 3.0 3.9 ns
tpEXP Parallel expander delay 0.4 0.7 0.9 ns
tLAD Logic array delay 1.5 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 Cl=35pF 0.8 1.3 1.8 ns
delay, slow slew rate = off
Vecio =33V
top2 Output buffer and pad C1=35pF 1.3 1.8 2.3 ns
delay, slow slew rate = off
Vecio =25V
tops Output buffer and pad Cl1=35pF 5.8 6.3 6.8 ns

delay, slow slew rate = on
VCCIO =25Vor33V

trx1 Output buffer enable delay, |C1 = 35 pF 4.0 4.0 5.0 ns
slow slew rate = off
Vecio =33V

tzxo Output buffer enable delay, |C1 = 35 pF 4.5 4.5 55 ns
slow slew rate = off
Vcc|o =25V

trx3 Output buffer enable delay, |C1 =35 pF 9.0 9.0 10.0 ns
slow slew rate = on
VCC|O =25Vor33V

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
ty Register hold time 0.6 1.0 1.3 ns
trRD Register delay 0.7 1.2 1.6 ns
tcoms Combinatorial delay 0.6 0.9 13 ns
tic Array clock delay 1.2 1.9 25 ns
ten Register enable time 0.6 1.0 1.2 ns
tcLoB Global control delay 1.0 15 2.2 ns
tpRE Register preset time 1.3 21 2.9 ns
tcLr Register clear time 1.3 21 2.9 ns

30 Altera Corporation
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Table 19. EPM3064A Internal Timing Parameters (Part2 of 2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-4 -7 -10
Min | Max | Min | Max | Min | Max
tpia PIA delay 2 1.0 17 2.3 ns
t pa Low—power adder (5) 35 4.0 5.0 ns
Table 20. EPM3128A 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 1/O input to non-— C1=35pF 5.0 7.5 10 ns
registered output 2)
tsu Global clock setup 2) 3.3 49 6.6 ns
time
ty Global clock hold time | (2) 0.0 0.0 0.0 ns
tcol Global clock to output |C1 =35 pF 1.0 34 1.0 5.0 1.0 6.6 ns
delay
tcH Global clock high time 2.0 3.0 4.0 ns
teL 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
fent 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
Altera Corporation 31
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Table 21. EPM3128A Internal Timing Parameters (Part2 of 2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-5 -7 -10
Min | Max | Min | Max | Min | Max
tsu Register setup time 14 21 2.9 ns
ty Register hold time 0.6 1.0 13 ns
trRD Register delay 0.8 1.2 1.6 ns
tcoms Combinatorial delay 0.5 0.9 13 ns
tic Array clock delay 1.2 17 2.2 ns
ten Register enable time 0.7 1.0 13 ns
tcLoB Global control delay 11 1.6 2.0 ns
tprRE Register preset time 14 2.0 2.7 ns
tclr Register clear time 14 2.0 2.7 ns
tpia PIA delay 2 14 2.0 2.6 ns
tpa Low—power adder (5) 4.0 4.0 5.0 ns
Table 22. EPM3256A External Timing Parameters ~ Note (1)
Symbol Parameter Conditions Speed Grade Unit
—7 -10
Min Max Min Max
tpp1 Input to non-registered Cl1=35pF (2) 7.5 10 ns
output
tpp2 1/O input to non-registered [C1 = 35 pF (2) 7.5 10 ns
output
tsu Global clock setup time 2 5.2 6.9 ns
tH Global clock hold time 2) 0.0 0.0 ns
tcol Global clock to output C1=35pF 1.0 4.8 1.0 6.4 ns
delay
tcH Global clock high time 3.0 4.0 ns
toL Global clock low time 3.0 4.0 ns
tasu Array clock setup time 2 2.7 3.6 ns
tAH Array clock hold time 2 0.3 0.5 ns
taco1 Array clock to output delay |C1 = 35 pF (2) 1.0 7.3 1.0 9.7 ns
tacH Array clock high time 3.0 4.0 ns
tacL Array clock low time 3.0 4.0 ns
teppw Minimum pulse width for 3) 3.0 4.0 ns
clear and preset
Altera Corporation 33
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Table 23. EPM3256A Internal Timing Parameters (Part2 of 2)  Note (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10
Min Max Min Max
tzx3 Output buffer enable delay, slow [C1 = 35 pF 9.0 10.0 ns
slew rate = on
Vecio=25Vor3.3V
tyz Output buffer disable delay Cl=5pF 4.0 5.0 ns
tsu Register setup time 21 2.9 ns
ty Register hold time 0.9 1.2 ns
trRD Register delay 1.2 1.6 ns
tcoms Combinatorial delay 0.8 1.2 ns
tic Array clock delay 1.6 21 ns
ten Register enable time 1.0 13 ns
tcLoB Global control delay 15 2.0 ns
tPRE Register preset time 2.3 3.0 ns
tolr Register clear time 2.3 3.0 ns
tria PIA delay (2) 2.4 3.2 ns
tpa Low—power adder (5) 4.0 5.0 ns
Table 24. EPM3512A External Timing Parameters ~ Note (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10
Min Max Min Max
tpp1 Input to non-registered output |C1 =35 pF (2) 7.5 10.0 ns
tpp2 1/O input to non-registered C1=35pF (2) 7.5 10.0 ns
output
tsu Global clock setup time 2 5.6 7.6 ns
ty Global clock hold time 2) 0.0 0.0 ns
trsu Global clock setup time of fast 3.0 3.0 ns
input
ten Global clock hold time of fast 0.0 0.0 ns
input
tco1 Global clock to output delay C1=235pF 1.0 4.7 1.0 6.3 ns
tcH Global clock high time 3.0 4.0 ns
teL Global clock low time 3.0 4.0 ns
tasu Array clock setup time 2) 25 35 ns
tAH Array clock hold time 2) 0.2 0.3 ns
Altera Corporation 35
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Table 24. EPM3512A External Timing Parameters ~ Note (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10
Min Max Min Max
tacol Array clock to output delay C1=35pF (2) 1.0 7.8 1.0 104 ns
tacH Array clock high time 3.0 4.0 ns
tacL Array clock low time 3.0 4.0 ns
teppw Minimum pulse width for clear |(3) 3.0 4.0 ns
and preset
tenT Minimum global clock period (2) 8.6 115 ns
fonT Maximum internal global clock |(2), (4) 116.3 87.0 MHz
frequency
tACNT Minimum array clock period 2 8.6 115 ns
facNT Maximum internal array clock |(2), (4) 116.3 87.0 MHz
frequency
Table 25. EPM3512A Internal Timing Parameters (Part 1 of 2) Note (1)
Symbol Parameter Conditions Speed Grade Unit
-7 -10
Min Max Min Max
N Input pad and buffer delay 0.7 0.9 ns
tio 1/0 input pad and buffer delay 0.7 0.9 ns
tENn Fast input delay 31 3.6 ns
tsexp Shared expander delay 2.7 3.5 ns
tpEXP Parallel expander delay 0.4 0.5 ns
tAD Logic array delay 2.2 2.8 ns
tLac Logic control array delay 1.0 1.3 ns
tioe Internal output enable delay 0.0 0.0 ns
top1 Output buffer and pad delay, |[C1 =35 pF 1.0 15 ns
slow slew rate = off
Vecio =33V
top2 Output buffer and pad delay, |[C1 =35 pF 15 2.0 ns
slow slew rate = off
Veeio =25V
tops Output buffer and pad delay, |[C1 =35 pF 6.0 6.5 ns
slow slew rate = on
VCClO =25Vor33V
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Table 25. EPM3512A Internal Timing Parameters (Part2 of 2)  Note (1)

Symbol Parameter Conditions Speed Grade Unit
-7 -10
Min Max Min Max

tzx1 Output buffer enable delay, C1=35pF 4.0 5.0 ns

slow slew rate = off

Vecio =33V
trxo Output buffer enable delay, C1=235pF 4.5 5.5 ns

slow slew rate = off

Vecio =25V
tzx3 Output buffer enable delay, C1=35pF 9.0 10.0 ns

slow slew rate = on

Vecio =33V
tyz Output buffer disable delay Cl=5pF 4.0 5.0 ns
tsu Register setup time 21 3.0 ns
th Register hold time 0.6 0.8 ns
tesu Register setup time of fast input 16 16 ns
teH Register hold time of fast input 14 14 ns
trp Register delay 1.3 1.7 ns
tcoms Combinatorial delay 0.6 0.8 ns
tic Array clock delay 1.8 2.3 ns
ten Register enable time 1.0 1.3 ns
tgLoB Global control delay 1.7 2.2 ns
tprE Register preset time 1.0 14 ns
toLr Register clear time 1.0 1.4 ns
tpia PIA delay 2 3.0 4.0 ns
t pA Low-power adder (5) 4.5 5.0 ns

Notes to tables:

(1) These values are specified under the recommended operating conditions, as shown in Table 13 on page 22. See
Figure 11 on page 26 for more information on switching waveforms.

(2) 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.

(3) This minimum pulse width for preset and clear applies for both global clear and array controls. The t, pp parameter
must be added to this minimum width if the clear or reset signal incorporates the t, op parameter into the signal
path.

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

(5) The t pa parameter must be added to the t_ap, t ac, tic, ten: tsexps tacL, and tcppyw parameters for macrocells
running in low-power mode.

Power Supply power (P) versus frequency (fypax, in MHz) for MAX 3000A
. devices is calculated with the following equation:
Consumption
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P=PinT * Pio = lcaint X Vec + Pio
The P,g 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 IccnT Value is calculated with the following equation:

lcoinT =
(A xMCqgp) + [B x (MCpgy — MCron)] + (C x MCysep X fmax X t0g, c)

The parameters in the lccnT €qUation are:

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

MCpgy = Number of macrocells in the device

MCysep = Total number of macrocells in the design, as reported in
the RPT File

fmax = Highest clock frequency to the device

tog, ¢ = Average percentage of logic cells toggling at each clock

(typically 12.5%)

A, B,C Constants (shown in Table 26)

Table 26. MAX 3000A I Equation Constants

Device A B C
EPM3032A 0.71 0.30 0.014
EPM3064A 0.71 0.30 0.014
EPM3128A 0.71 0.30 0.014
EPM3256A 0.71 0.30 0.014
EPM3512A 0.71 0.30 0.014

The I T 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 should be verified
during operation because this measurement is sensitive to the actual
pattern in the device and the environmental operating conditions.

Figures 12 and 13 show the typical supply current versus frequency for
MAX 3000A devices.
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Figure 13. I vs. Frequency for MAX 3000A Devices
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