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MAX 7000 Programmable Logic Device Family Data Sheet
■ Additional design entry and simulation support provided by EDIF 
2 0 0 and 3 0 0 netlist files, library of parameterized modules (LPM), 
Verilog HDL, VHDL, and other interfaces to popular EDA tools from 
manufacturers such as Cadence, Exemplar Logic, Mentor Graphics, 
OrCAD, Synopsys, and VeriBest

■ Programming support 
– Altera’s Master Programming Unit (MPU) and programming 

hardware from third-party manufacturers program all 
MAX 7000 devices

– The BitBlasterTM serial download cable, ByteBlasterMVTM 
parallel port download cable, and MasterBlasterTM 
serial/universal serial bus (USB) download cable program MAX 
7000S devices

General 
Description

The MAX 7000 family of high-density, high-performance PLDs is based 
on Altera’s second-generation MAX architecture. Fabricated with 
advanced CMOS technology, the EEPROM-based MAX 7000 family 
provides 600 to 5,000 usable gates, ISP, pin-to-pin delays as fast as 5 ns, 
and counter speeds of up to 175.4 MHz. MAX 7000S devices in the -5, -6, 
-7, and -10 speed grades as well as MAX 7000 and MAX 7000E devices in 
-5, -6, -7, -10P, and -12P speed grades comply with the PCI Special Interest 
Group (PCI SIG) PCI Local Bus Specification, Revision 2.2. See Table 3 
for available speed grades.

Table 3. MAX 7000 Speed Grades

Device Speed Grade

-5 -6 -7 -10P -10 -12P -12 -15 -15T -20

EPM7032 v v v v v v

EPM7032S v v v v

EPM7064 v v v v v

EPM7064S v v v v 

EPM7096 v v v v

EPM7128E v v v v v v

EPM7128S v v v v 

EPM7160E v v v v v

EPM7160S v v v v

EPM7192E v v v v

EPM7192S v v v

EPM7256E v v v v

EPM7256S v v v 
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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.

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.

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.

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

Device 44-
Pin 

PLCC

44-
Pin 

PQFP

44-
Pin 

TQFP

68-
Pin 

PLCC

84-
Pin 

PLCC

100-
Pin

PQFP

100-
Pin

TQFP

160-
Pin

PQFP

160-
Pin
PGA

192-
Pin 
PGA

208-
Pin 

PQFP

208-
Pin 

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
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MAX 7000 Programmable Logic Device Family Data Sheet
Each LAB is fed by the following signals:

■ 36 signals from the PIA that are used for general logic inputs
■ Global controls that are used for secondary register functions
■ Direct input paths from I/O pins to the registers that are used 

for fast setup times for MAX 7000E and MAX 7000S devices

Macrocells

The MAX 7000 macrocell can be individually configured for either 
sequential or combinatorial logic operation. The macrocell consists 
of three functional blocks: the logic array, the product-term select 
matrix, and the programmable register. The macrocell of EPM7032, 
EPM7064, and EPM7096 devices is shown in Figure 3.

Figure 3. EPM7032, EPM7064 & EPM7096 Device Macrocell
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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/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 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

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.

I/O 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 VCC. Figure 8 shows the I/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 (OE1 and OE2). 
The I/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.

To LAB

PIA Signals
14 Altera Corporation



MAX 7000 Programmable Logic Device Family Data Sheet
When the tri-state buffer control is connected to ground, the output is
tri-stated (high impedance) and the I/O pin can be used as a dedicated 
input. When the tri-state buffer control is connected to VCC, the output is 
enabled.

The MAX 7000 architecture provides dual I/O feedback, in which 
macrocell and pin feedbacks are independent. When an I/O pin is 
configured as an input, the associated macrocell can be used for buried 
logic.

In-System 
Programma-
bility (ISP)

MAX 7000S devices are in-system programmable via an 
industry-standard 4-pin Joint Test Action Group (JTAG) interface (IEEE 
Std. 1149.1-1990). ISP allows quick, efficient iterations during design 
development and debugging cycles. The MAX 7000S architecture 
internally generates the high programming voltage required to program 
EEPROM cells, allowing in-system programming with only a single 5.0 V 
power supply. During in-system programming, the I/O pins are tri-stated 
and pulled-up to eliminate board conflicts. The pull-up value is nominally 
50 k¾.

ISP simplifies the manufacturing flow by allowing devices to be mounted 
on a printed circuit board with standard in-circuit test equipment before 
they are programmed. MAX 7000S devices can be programmed by 
downloading the information via in-circuit testers (ICT), embedded 
processors, or the Altera MasterBlaster, ByteBlasterMV, ByteBlaster, 
BitBlaster download cables. (The ByteBlaster cable is obsolete and is 
replaced by the ByteBlasterMV cable, which can program and configure 
2.5-V, 3.3-V, and 5.0-V devices.) 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 and allows devices to 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. Because some in-circuit testers 
cannot support an adaptive algorithm, Altera offers devices tested with a 
constant algorithm. Devices tested to the constant algorithm have an “F” 
suffix in the ordering code.

The JamTM Standard Test and Programming Language (STAPL) can be 
used to program MAX 7000S devices with in-circuit testers, PCs, or 
embedded processor.
16 Altera Corporation
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The programming times described in Tables 6 through 8 are associated 
with the worst-case method using the enhanced ISP algorithm.

Tables 7 and 8 show the in-system programming and stand alone 
verification times for several common test clock frequencies.  

Table 6. MAX 7000S tPULSE & CycleTCK Values

Device Programming Stand-Alone Verification

tPPULSE (s) CyclePTCK tVPULSE (s) CycleVTCK

EPM7032S 4.02 342,000 0.03 200,000

EPM7064S 4.50 504,000 0.03 308,000

EPM7128S 5.11 832,000 0.03 528,000

EPM7160S 5.35 1,001,000 0.03 640,000

EPM7192S 5.71 1,192,000 0.03 764,000

EPM7256S 6.43 1,603,000 0.03 1,024,000

Table 7. MAX 7000S In-System Programming Times for Different Test Clock Frequencies

Device fTCK Units

10 MHz 5 MHz 2 MHz 1 MHz 500 kHz 200 kHz 100 kHz 50 kHz

EPM7032S 4.06 4.09 4.19 4.36 4.71 5.73 7.44 10.86 s

EPM7064S 4.55 4.60 4.76 5.01 5.51 7.02 9.54 14.58 s

EPM7128S 5.19 5.27 5.52 5.94 6.77 9.27 13.43 21.75 s

EPM7160S 5.45 5.55 5.85 6.35 7.35 10.35 15.36 25.37 s

EPM7192S 5.83 5.95 6.30 6.90 8.09 11.67 17.63 29.55 s

EPM7256S 6.59 6.75 7.23 8.03 9.64 14.45 22.46 38.49 s

Table 8. MAX 7000S Stand-Alone Verification Times for Different Test Clock Frequencies

Device fTCK Units

10 MHz 5 MHz 2 MHz 1 MHz 500 kHz 200 kHz 100 kHz 50 kHz

EPM7032S 0.05 0.07 0.13 0.23 0.43 1.03 2.03 4.03 s

EPM7064S 0.06 0.09 0.18 0.34 0.64 1.57 3.11 6.19 s

EPM7128S 0.08 0.14 0.29 0.56 1.09 2.67 5.31 10.59 s

EPM7160S 0.09 0.16 0.35 0.67 1.31 3.23 6.43 12.83 s

EPM7192S 0.11 0.18 0.41 0.79 1.56 3.85 7.67 15.31 s

EPM7256S 0.13 0.24 0.54 1.06 2.08 5.15 10.27 20.51 s
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Design Security All MAX 7000 devices contain a programmable security bit that controls 
access to the data programmed into the device. When this bit is 
programmed, a proprietary design implemented in the device cannot be 
copied or retrieved. This feature provides a high level of design security 
because programmed data within EEPROM cells is invisible. The security 
bit that controls this function, as well as all other programmed data, is 
reset only when the device is reprogrammed. 

Generic Testing Each MAX 7000 device is functionally tested. Complete testing of each 
programmable EEPROM bit and all internal logic elements ensures 100% 
programming yield. AC test measurements are taken under conditions 
equivalent to those shown in Figure 10. Test patterns can be used and then 
erased during early stages of the production flow. 

Figure 10. MAX 7000 AC Test Conditions
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MAX 7000 and MAX 7000E devices in QFP packages with 100 or more 
pins are shipped in special plastic carriers to protect the QFP leads. The 
carrier is used with a prototype development socket and special 
programming hardware available from Altera. This carrier technology 
makes it possible to program, test, erase, and reprogram a device without 
exposing the leads to mechanical stress.

f For detailed information and carrier dimensions, refer to the QFP Carrier 
& Development Socket Data Sheet.

1 MAX 7000S devices are not shipped in carriers.
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MAX 7000 Programmable Logic Device Family Data Sheet
Table 15. MAX 7000 5.0-V Device DC Operating Conditions Note (9)

Symbol Parameter Conditions Min Max Unit
VIH High-level input voltage 2.0 VCCINT + 0.5 V

VIL Low-level input voltage –0.5 (8) 0.8 V

VOH 5.0-V high-level TTL output voltage IOH = –4 mA DC, VCCIO = 4.75 V (10) 2.4 V

3.3-V high-level TTL output voltage IOH = –4 mA DC, VCCIO = 3.00 V (10) 2.4 V

3.3-V high-level CMOS output 
voltage

IOH = –0.1 mA DC, VCCIO = 3.0 V (10) VCCIO – 0.2 V

VOL 5.0-V low-level TTL output voltage IOL = 12 mA DC, VCCIO = 4.75 V (11) 0.45 V

3.3-V low-level TTL output voltage IOL = 12 mA DC, VCCIO = 3.00 V (11) 0.45 V

3.3-V low-level CMOS output 
voltage

IOL = 0.1 mA DC, VCCIO = 3.0 V(11) 0.2 V

II Leakage current of dedicated input 
pins

VI = –0.5 to 5.5 V (11) –10 10 μA

IOZ I/O pin tri-state output off-state 
current

VI = –0.5 to 5.5 V (11), (12) –40 40 μA

Table 16. MAX 7000 5.0-V Device Capacitance: EPM7032, EPM7064 & EPM7096 Devices Note (13)

Symbol Parameter Conditions Min Max Unit
CIN Input pin capacitance VIN = 0 V, f = 1.0 MHz 12 pF

CI/O I/O pin capacitance VOUT = 0 V, f = 1.0 MHz 12 pF

Table 17. MAX 7000 5.0-V Device Capacitance: MAX 7000E Devices Note (13)

Symbol Parameter Conditions Min Max Unit
CIN Input pin capacitance VIN = 0 V, f = 1.0 MHz 15 pF

CI/O I/O pin capacitance VOUT = 0 V, f = 1.0 MHz 15 pF

Table 18. MAX 7000 5.0-V Device Capacitance: MAX 7000S Devices Note (13)

Symbol Parameter Conditions Min Max Unit
CIN Dedicated input pin capacitance VIN = 0 V, f = 1.0 MHz 10 pF

CI/O I/O pin capacitance VOUT = 0 V, f = 1.0 MHz 10 pF
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Figure 13. Switching Waveforms
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Table 20. MAX 7000 & MAX 7000E Internal Timing Parameters Note (1)

Symbol Parameter Conditions Speed Grade -6 Speed Grade -7 Unit

Min Max Min Max
tIN Input pad and buffer delay 0.4 0.5 ns

tIO I/O input pad and buffer delay 0.4 0.5 ns

tFIN Fast input delay (2) 0.8 1.0 ns

tSEXP Shared expander delay 3.5 4.0 ns

tPEXP Parallel expander delay 0.8 0.8 ns

tLAD Logic array delay 2.0 3.0 ns

tLAC Logic control array delay 2.0 3.0 ns

tIOE Internal output enable delay (2) 2.0 ns

tOD1 Output buffer and pad delay
Slow slew rate = off, VCCIO = 5.0 V

C1 = 35 pF 2.0 2.0 ns

tOD2 Output buffer and pad delay
Slow slew rate = off, VCCIO = 3.3 V

C1 = 35 pF (7) 2.5 2.5 ns

tOD3 Output buffer and pad delay
Slow slew rate = on, 
VCCIO = 5.0 V or 3.3 V

C1 = 35 pF (2) 7.0 7.0 ns

tZX1 Output buffer enable delay
Slow slew rate = off, VCCIO = 5.0 V

C1 = 35 pF 4.0 4.0 ns

tZX2 Output buffer enable delay
Slow slew rate = off, VCCIO = 3.3 V

C1 = 35 pF (7) 4.5 4.5 ns

tZX3 Output buffer enable delay
Slow slew rate = on
VCCIO = 5.0 V or 3.3 V

C1 = 35 pF (2) 9.0 9.0 ns

tXZ Output buffer disable delay C1 = 5 pF 4.0 4.0 ns

tSU Register setup time 3.0 3.0 ns

tH Register hold time 1.5 2.0 ns

tFSU Register setup time of fast input (2) 2.5 3.0 ns

tFH Register hold time of fast input (2) 0.5 0.5 ns

tRD Register delay 0.8 1.0 ns

tCOMB Combinatorial delay 0.8 1.0 ns

tIC Array clock delay 2.5 3.0 ns

tEN Register enable time 2.0 3.0 ns

tGLOB Global control delay 0.8 1.0 ns

tPRE Register preset time 2.0 2.0 ns

tCLR Register clear time 2.0 2.0 ns

tPIA PIA delay 0.8 1.0 ns

tLPA Low-power adder (8) 10.0 10.0 ns
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Table 25. MAX 7000 & MAX 7000E External Timing Parameters Note (1)

Symbol Parameter Conditions Speed Grade Unit

 -15 -15T -20

Min Max Min Max Min Max
tPD1 Input to non-registered output C1 = 35 pF 15.0 15.0 20.0 ns

tPD2 I/O input to non-registered 
output

C1 = 35 pF 15.0 15.0 20.0 ns

tSU Global clock setup time 11.0 11.0 12.0 ns

tH Global clock hold time 0.0 0.0 0.0 ns

tFSU Global clock setup time of fast 
input

(2) 3.0 – 5.0 ns

tFH Global clock hold time of fast 
input

(2) 0.0 – 0.0 ns

tCO1 Global clock to output delay C1 = 35 pF 8.0 8.0 12.0 ns

tCH Global clock high time 5.0 6.0 6.0 ns

tCL Global clock low time 5.0 6.0 6.0 ns

tASU Array clock setup time 4.0 4.0 5.0 ns

tAH Array clock hold time 4.0 4.0 5.0 ns

tACO1 Array clock to output delay C1 = 35 pF 15.0 15.0 20.0 ns

tACH Array clock high time 6.0 6.5 8.0 ns

tACL Array clock low time 6.0 6.5 8.0 ns

tCPPW Minimum pulse width for clear 
and preset

(3) 6.0 6.5 8.0 ns

tODH Output data hold time after 
clock

C1 = 35 pF (4) 1.0 1.0 1.0 ns

tCNT Minimum global clock period 13.0 13.0 16.0 ns

fCNT Maximum internal global clock 
frequency

(5) 76.9 76.9 62.5 MHz

tACNT Minimum array clock period 13.0 13.0 16.0 ns

fACNT Maximum internal array clock 
frequency

(5) 76.9 76.9 62.5 MHz

fMAX Maximum clock frequency (6) 100 83.3 83.3 MHz
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Notes to tables:
(1) These values are specified under the recommended operating conditions shown in Table 14. See Figure 13 for more 

information on switching waveforms.
(2) This parameter applies to MAX 7000E devices only.
(3) This minimum pulse width for preset and clear applies for both global clear and array controls. The tLPA parameter 

must be added to this minimum width if the clear or reset signal incorporates the tLAD parameter into the signal 
path.

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

(5) These parameters are measured with a 16-bit loadable, enabled, up/down counter programmed into each LAB. 
(6) The fMAX values represent the highest frequency for pipelined data.
(7) Operating conditions: VCCIO = 3.3 V ± 10% for commercial and industrial use.
(8) The tLPA parameter must be added to the tLAD, tLAC, tIC, tEN, tSEXP, tACL, and tCPPW parameters for macrocells 

running in the low-power mode.

Tables 27 and 28 show the EPM7032S AC operating conditions. 

Table 27. EPM7032S External Timing Parameters (Part 1 of 2) Note (1)

Symbol Parameter Conditions Speed Grade Unit

-5 -6 -7 -10

Min Max Min Max Min Max Min Max
tPD1 Input to non-registered output C1 = 35 pF 5.0 6.0 7.5 10.0 ns

tPD2 I/O input to non-registered 
output

C1 = 35 pF 5.0 6.0 7.5 10.0 ns

tSU Global clock setup time 2.9 4.0 5.0 7.0 ns

tH Global clock hold time 0.0 0.0 0.0 0.0 ns

tFSU Global clock setup time of fast 
input

2.5 2.5 2.5 3.0 ns

tFH Global clock hold time of fast 
input

0.0 0.0 0.0 0.5 ns

tCO1 Global clock to output delay C1 = 35 pF 3.2 3.5 4.3 5.0 ns

tCH Global clock high time 2.0 2.5 3.0 4.0 ns

tCL Global clock low time 2.0 2.5 3.0 4.0 ns

tASU Array clock setup time 0.7 0.9 1.1 2.0 ns

tAH Array clock hold time 1.8 2.1 2.7 3.0 ns

tACO1 Array clock to output delay C1 = 35 pF 5.4 6.6 8.2 10.0 ns

tACH Array clock high time 2.5 2.5 3.0 4.0 ns

tACL Array clock low time 2.5 2.5 3.0 4.0 ns

tCPPW Minimum pulse width for clear 
and preset

(2) 2.5 2.5 3.0 4.0 ns

tODH Output data hold time after 
clock

C1 = 35 pF (3) 1.0 1.0 1.0 1.0 ns

tCNT Minimum global clock period 5.7 7.0 8.6 10.0 ns

fCNT Maximum internal global clock 
frequency

(4) 175.4 142.9 116.3 100.0 MHz

tACNT Minimum array clock period 5.7 7.0 8.6 10.0 ns
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fACNT Maximum internal array clock 
frequency

(4) 175.4 142.9 116.3 100.0 MHz

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

Table 28. EPM7032S Internal Timing Parameters Note (1)

Symbol Parameter Conditions Speed Grade Unit

-5 -6 -7 -10

Min Max Min Max Min Max Min Max
tIN Input pad and buffer delay 0.2 0.2 0.3 0.5 ns

tIO I/O input pad and buffer delay 0.2 0.2 0.3 0.5 ns

tFIN Fast input delay 2.2 2.1 2.5 1.0 ns

tSEXP Shared expander delay 3.1 3.8 4.6 5.0 ns

tPEXP Parallel expander delay 0.9 1.1 1.4 0.8 ns

tLAD Logic array delay 2.6 3.3 4.0 5.0 ns

tLAC Logic control array delay 2.5 3.3 4.0 5.0 ns

tIOE Internal output enable delay 0.7 0.8 1.0 2.0 ns

tOD1 Output buffer and pad delay C1 = 35 pF 0.2 0.3 0.4 1.5 ns

tOD2 Output buffer and pad delay C1 = 35 pF (6) 0.7 0.8 0.9 2.0 ns

tOD3 Output buffer and pad delay C1 = 35 pF 5.2 5.3 5.4 5.5 ns

tZX1 Output buffer enable delay C1 = 35 pF 4.0 4.0 4.0 5.0 ns

tZX2 Output buffer enable delay C1 = 35 pF (6) 4.5 4.5 4.5 5.5 ns

tZX3 Output buffer enable delay C1 = 35 pF 9.0 9.0 9.0 9.0 ns

tXZ Output buffer disable delay C1 = 5 pF 4.0 4.0 4.0 5.0 ns

tSU Register setup time 0.8 1.0 1.3 2.0 ns

tH Register hold time 1.7 2.0 2.5 3.0 ns

tFSU Register setup time of fast 
input

1.9 1.8 1.7 3.0 ns

tFH Register hold time of fast 
input

0.6 0.7 0.8 0.5 ns

tRD Register delay 1.2 1.6 1.9 2.0 ns

tCOMB Combinatorial delay 0.9 1.1 1.4 2.0 ns

tIC Array clock delay 2.7 3.4 4.2 5.0 ns

tEN Register enable time 2.6 3.3 4.0 5.0 ns

tGLOB Global control delay 1.6 1.4 1.7 1.0 ns

tPRE Register preset time 2.0 2.4 3.0 3.0 ns

tCLR Register clear time 2.0 2.4 3.0 3.0 ns

Table 27. EPM7032S External Timing Parameters (Part 2 of 2) Note (1)

Symbol Parameter Conditions Speed Grade Unit

-5 -6 -7 -10

Min Max Min Max Min Max Min Max
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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 tLPA parameter 

must be added to this minimum width if the clear or reset signal incorporates the tLAD 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 fMAX values represent the highest frequency for pipelined data.
(6) Operating conditions: VCCIO = 3.3 V ± 10% for commercial and industrial use.
(7) For EPM7064S-5, EPM7064S-6, EPM7128S-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) The tLPA parameter must be added to the tLAD, tLAC, tIC, tEN, tSEXP, tACL, and tCPPW parameters for macrocells 
running in the low-power mode.

Tables 29 and 30 show the EPM7064S AC operating conditions.

tPIA PIA delay (7) 1.1 1.1 1.4 1.0 ns

tLPA Low-power adder (8) 12.0 10.0 10.0 11.0 ns

Table 28. EPM7032S Internal Timing Parameters Note (1)

Symbol Parameter Conditions Speed Grade Unit

-5 -6 -7 -10

Min Max Min Max Min Max Min Max

Table 29. EPM7064S External Timing Parameters (Part 1 of 2) Note (1)

Symbol Parameter Conditions Speed Grade Unit

-5 -6 -7 -10

Min Max Min Max Min Max Min Max
tPD1 Input to non-registered output C1 = 35 pF 5.0 6.0 7.5 10.0 ns

tPD2 I/O input to non-registered 
output

C1 = 35 pF 5.0 6.0 7.5 10.0 ns

tSU Global clock setup time 2.9 3.6 6.0 7.0 ns

tH Global clock hold time 0.0 0.0 0.0 0.0 ns

tFSU Global clock setup time of fast 
input

2.5 2.5 3.0 3.0 ns

tFH Global clock hold time of fast 
input

0.0 0.0 0.5 0.5 ns

tCO1 Global clock to output delay C1 = 35 pF 3.2 4.0 4.5 5.0 ns

tCH Global clock high time 2.0 2.5 3.0 4.0 ns

tCL Global clock low time 2.0 2.5 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 2.1 2.0 3.0 ns
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Tables 31 and 32 show the EPM7128S AC operating conditions.

Table 31. EPM7128S External Timing Parameters Note (1)

Symbol Parameter Conditions Speed Grade Unit

-6 -7 -10 -15

Min Max Min Max Min Max Min Max
tPD1 Input to non-registered output C1 = 35 pF 6.0 7.5 10.0 15.0 ns

tPD2 I/O input to non-registered 
output

C1 = 35 pF 6.0 7.5 10.0 15.0 ns

tSU Global clock setup time 3.4 6.0 7.0 11.0 ns

tH Global clock hold time 0.0 0.0 0.0 0.0 ns

tFSU Global clock setup time of fast 
input

2.5 3.0 3.0 3.0 ns

tFH Global clock hold time of fast 
input

0.0 0.5 0.5 0.0 ns

tCO1 Global clock to output delay C1 = 35 pF 4.0 4.5 5.0 8.0 ns

tCH Global clock high time 3.0 3.0 4.0 5.0 ns

tCL Global clock low time 3.0 3.0 4.0 5.0 ns

tASU Array clock setup time 0.9 3.0 2.0 4.0 ns

tAH Array clock hold time 1.8 2.0 5.0 4.0 ns

tACO1 Array clock to output delay C1 = 35 pF 6.5 7.5 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

tCPPW Minimum pulse width for clear 
and preset

(2) 3.0 3.0 4.0 6.0 ns

tODH Output data hold time after 
clock

C1 = 35 pF (3) 1.0 1.0 1.0 1.0 ns

tCNT Minimum global clock period 6.8 8.0 10.0 13.0 ns

fCNT Maximum internal global clock 
frequency

(4) 147.1 125.0 100.0 76.9 MHz

tACNT Minimum array clock period 6.8 8.0 10.0 13.0 ns

fACNT Maximum internal array clock 
frequency

(4) 147.1 125.0 100.0 76.9 MHz

fMAX Maximum clock frequency (5) 166.7 166.7 125.0 100.0 MHz
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Table 32. EPM7128S Internal Timing Parameters Note (1)

Symbol Parameter Conditions Speed Grade Unit

-6 -7 -10 -15

Min Max Min Max Min Max Min Max
tIN Input pad and buffer delay 0.2 0.5 0.5 2.0 ns

tIO I/O input pad and buffer delay 0.2 0.5 0.5 2.0 ns

tFIN Fast input delay 2.6 1.0 1.0 2.0 ns

tSEXP Shared expander delay 3.7 4.0 5.0 8.0 ns

tPEXP Parallel expander delay 1.1 0.8 0.8 1.0 ns

tLAD Logic array delay 3.0 3.0 5.0 6.0 ns

tLAC Logic control array delay 3.0 3.0 5.0 6.0 ns

tIOE Internal output enable delay 0.7 2.0 2.0 3.0 ns

tOD1 Output buffer and pad delay C1 = 35 pF 0.4 2.0 1.5 4.0 ns

tOD2 Output buffer and pad delay C1 = 35 pF (6) 0.9 2.5 2.0 5.0 ns

tOD3 Output buffer and pad delay C1 = 35 pF 5.4 7.0 5.5 8.0 ns

tZX1 Output buffer enable delay C1 = 35 pF 4.0 4.0 5.0 6.0 ns

tZX2 Output buffer enable delay C1 = 35 pF (6) 4.5 4.5 5.5 7.0 ns

tZX3 Output buffer enable delay C1 = 35 pF 9.0 9.0 9.0 10.0 ns

tXZ Output buffer disable delay C1 = 5 pF 4.0 4.0 5.0 6.0 ns

tSU Register setup time 1.0 3.0 2.0 4.0 ns

tH Register hold time 1.7 2.0 5.0 4.0 ns

tFSU Register setup time of fast 
input

1.9 3.0 3.0 2.0 ns

tFH Register hold time of fast 
input

0.6 0.5 0.5 1.0 ns

tRD Register delay 1.4 1.0 2.0 1.0 ns

tCOMB Combinatorial delay 1.0 1.0 2.0 1.0 ns

tIC Array clock delay 3.1 3.0 5.0 6.0 ns

tEN Register enable time 3.0 3.0 5.0 6.0 ns

tGLOB Global control delay 2.0 1.0 1.0 1.0 ns

tPRE Register preset time 2.4 2.0 3.0 4.0 ns

tCLR Register clear time 2.4 2.0 3.0 4.0 ns

tPIA PIA delay (7) 1.4 1.0 1.0 2.0 ns

tLPA Low-power adder (8) 11.0 10.0 11.0 13.0 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 tLPA parameter 

must be added to this minimum width if the clear or reset signal incorporates the tLAD 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 fMAX values represent the highest frequency for pipelined data.
(6) Operating conditions: VCCIO = 3.3 V ± 10% for commercial and industrial use.
(7) For EPM7064S-5, EPM7064S-6, EPM7128S-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) The tLPA parameter must be added to the tLAD, tLAC, tIC, tEN, tSEXP, tACL, and tCPPW parameters for macrocells 
running in the low-power mode.

tH Register hold time 1.7 3.0 4.0 ns

tFSU Register setup time of fast 
input

2.3 3.0 2.0 ns

tFH Register hold time of fast 
input

0.7 0.5 1.0 ns

tRD Register delay 1.4 2.0 1.0 ns

tCOMB Combinatorial delay 1.2 2.0 1.0 ns

tIC Array clock delay 3.2 5.0 6.0 ns

tEN Register enable time 3.1 5.0 6.0 ns

tGLOB Global control delay 2.5 1.0 1.0 ns

tPRE Register preset time 2.7 3.0 4.0 ns

tCLR Register clear time 2.7 3.0 4.0 ns

tPIA PIA delay (7) 2.4 1.0 2.0 ns

tLPA Low-power adder (8) 10.0 11.0 13.0 ns

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
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Figure 17. 68-Pin Package Pin-Out Diagram

Package outlines not drawn to scale.

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.

Notes:
(1) Pins 6, 39, 46, and 79 are no-connect (N.C.) pins on EPM7096, EPM7160E, and EPM7160S devices.
(2) The pin functions shown in parenthesis are only available in MAX 7000E and MAX 7000S devices.
(3) JTAG ports are available in MAX 7000S devices only.
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Figure 21. 192-Pin Package Pin-Out Diagram

Package outline not drawn to scale.

Figure 22. 208-Pin Package Pin-Out Diagram

Package outline not drawn to scale.
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