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Features... m  High-performance, EEPROM-based program devices
(PLDs) based on second-generation MAX® ar
= 5.0-Vin-system programmability (ISP) throug in
IEEE Std. 1149.1 Joint Test Action Group (JTAG e available in
MAX 7000S devices

— ISP circuitry compatible with IEEE Std. 1532

= Includes 5.0-V MAX 7000 devices and 5.0-V ISP-based MAX 7000S
devices

m  Built-in JTAG boundary-scan teg

BST) circé?ry in MAX 7000S

m  Complete EPLD fami
5,000 usable gates (see Tak
= 5-ns pin-to-pin logic dejays-withup to'175.4-MHz counter

m  PCl-compliant devices a

- 5ystem programmable 3.3-V MAX 7000A or 2.5-V

g the MAX 7000A Programmable Logic Device Family
X 7000B Programmable Logic Device Family Data

Sheet. ﬁ <\
Table 1. MAX 7000 Device Features M

Feature | EPM7032 | EPM7064 EQM7096 EPM7128E | EPM7160E | EPM7192E | EPM7256E
Usable 600 1,850 ] 1\{)0 2,500 3,200 3,750 5,000
gates
Macrocells 32 64 96 128 160 192 256
Logic array 2 4 6 8 10 12 16
blocks
Maximum 3 68 76 100 104 124 164
user I/O pins @
tpp (NS) 6 6 7.5 75 10 12 12
tgy (NS) 5 5 7 7 7
tesy (ns) {25 2.5 3 3 3
tcos (ns) 4 4 45 45 5 6 6
font (MH2). [ ~151)5 1515 125.0 125.0 100.0 90.9 90.9

Altera Co ation 1
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MAX 7000 Programmable Logic Device Family Data Sheet

Table 2. MAX 7000S Device Features

Feawre | EPM70325 | EPM7064s | EPM7128S | EPm7ic0s | Epm7ises | EPM72ses]
Usable gates 600 1,250 2,500 3,200 3,750 5000~
Macrocells 32 64 128 160 192 | 256)
Logic array 2 4 8 10 12 6
blocks
Maximum 36 68 100 104 174 164
user I/O pins
tpp (NS) 5 5 6 6 75| 75
tsy (ns) 2.9 2.9 3.4 3.4 4.1 3.9
tesy (NS) 2.5 2.5 2.5 25 3 3
tcor (ns) 3.2 3.2 4 3.9, 4.7 4.7
font (MH2) 175.4 175.4 147.1 1493 ~125.0 128.2
...and More Open-drain output option.in MAX devices

Programmable macrocell flipflops with/individual clear, preset,
Features clock, and clock enable contro
Programmable power-a ¢’for a reduction of over 50% in
each macrocell
Configurable expa produetterm distribution, allowing up to
32 product terms macrocell
—  Six pin- or logic-driven output enable signals
—  Two global clock signals with optional inversion
Enhanced interconnect resources for improved routability
— Fast input setup times provided by a dedicated path from 170
pin to macrocell registers
—  Programmable output slew-rate control
Software design support and automatic place-and-route provided by
Altera’s development system for Windows-based PCs and Sun
SPARCstation, and HP 9000 Series 700/800 workstations
2 Altera Corporation




MAX 7000 Programmable Logic Device Family Data Sheet

General
Descripti

on

= Additional design entry and simulation support provided by

OrCAD, Synopsys, and VeriBest
= Programming support

— Altera’s Master Programming Unit (MPU) and
hardware from third-party manufacturers
MAX 7000 devices

—  The BitBlaster™ serial download cable,
parallel port download cable, and Maste
serial/universal serial bus (USB) downloa
7000S devices

The MAX 7000 family of high-density, high-performance PLDs is based
on Altera’s second-generation MAX a r itecture@abricated with

gin delays as fast as 5 ns,
7000S devices in the -5, -6,

grades comply with the PCI Special Interest
us Specification, Revision 2.2. See Table 3

Group (PCI SIG) PCI Local

for available speed gradey

Table 3. MAX 7000 Speed Grades

Device

Speed Grade

H{OP >-)10 1P | 12

N
(3

-15T -20

EPM7032

EPM7032S

EPM7064

<
NN
<

EPM7064S

ANANANANE

EPM7096

EPM7128E

EPM7128S

EPM7160E

EPM7160S

ANASASA VAR A ANAY

EPM7192E

EPM7192S

AN

EPM?ZS&B

EPM72568

AN ENENAN Q\\‘\/%\\'\n
1
NASAYR YRRV AANAY

AN
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The MAX 7000E devices—including the EPM7128E, EPM7160E,
EPM7192E, and EPM7256E devices—have several enhanced fea
additional global clocking, additional output enable controls, &
interconnect resources, fast input registers, and a programma
rate.

In-system programmable MAX 7000 devices—called MA
devices—include the EPM7032S, EPM7064S, EPM71 |\
EPM7192S, and EPM7256S devices. MAX 7000S d
enhanced features of MAX 7000E devices as well
devices with 128 or more macrocells, ISP, and an
option. See Table 4.

Table 4. MAX 7000 Device Features

All All
AX 7000E | MAX 7000S
Devices Devices

Feature

ISP via JTAG interface > N4
JTAG BST circuitry ( \ Q
Open-drain output option /

Fast input registers
Six global output enabl/e/s

Two global clocks

Slew-rate contr

MultiVolt interf@d\e (2) \j j
Programn)a\ble&{@ste/
Parallel e)ﬁs@uﬂers

Shaged epandes

Powe@iﬁgmg
Security bit < J

PCIl-compliant devices available

SIS SSSTSS SIS
ANANANANANANANANANANANANANAY

NAVYATRYR A

Note
Available only in EPM7128S, EPM7160S, EPM7192S, and EPM7256S devices only.
The MultiVolt 170 interface is not available in 44-pin packages.

4 Altera Corporation
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The MAX 7000 architecture supports 100% TTL emulation and
high-density integration of SSI, MSI, and LSl logic functions. Th¢
MAX 7000 architecture easily integrates multiple devices ranging\from
PALs, GALs, and 22V10s to MACH and pLSI devices. MAX 70s
are available in a wide range of packages, including PLCC;PGA, RQ
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- \]%//2&8- 208-

Pin Pin Pin Pin Pin | Pin | Pin Pin Pin WJ in 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 1400

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:

devices is used for either boundary-scan testing or for ISP, four 1/0 pins

(1) When the JTAG interface in MAX 70
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 € ta Sheet.

MAX 7000 deviges 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
esigrvydevelopment and debug cycles, and can be programmed and
sed up to 100 times.

Altera Co ation 5
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Functional

Description

preset functions. To build complex logic functions, each
supplemented with both shareable expander product ter
speed parallel expander product terms to provide up to 32
per macrocell.

The MAX 7000 family provides programmable spee
optimization. Speed-critical portions of a design ca
speed/full power, while the remaining portions run-atre
speed/low power. This speed/power optimization feature enables the
designer to configure one or more macrocells to operate at 50% or lower
power while adding only a nominal timing delay, MAX 7000E and
MAX 7000S devices also provide an option that feduces the slew rate of

the output buffers, minimizing nois \sients when non-speed-critical
signals are switching. The output MAX 7000 devices (except
44-pin devices) can be set o . 5.0-V operation, allowing
MAX 7000 devices to be used-in mi rage systems.

The MAX 7000 architecture includes the following elements:

Ié?gic array blocks
Macrocells
Expander product terms (shareable and parallel)
Programmable interconnect array
= |/0 control blocks

Altera Corporation
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signals (clock, clear, and two output enable signals) for ea
macrocell and 1/0 pin. Figure 1 shows the architecture of

EPM7064, and EPM7096 devices.

Figure 1. EPM7032, EPM7064 & EPM7096 Device Block Diagram

INPUT/GLCK1 —

INPUT/GCLRn =

INPUT/OE1 —
INPUT/OE2 ——e g
lv vy lwm A +V
LAB A LAB B
ESH —<
KE_ 810 16 @
e ° Macrocells 36 36 Macrocells 81016 )
8tol6 ® <+ o > I ® 8to 16
0 pins & Control [+ 7 1to 16 - T 1710 32 77| Control| e ) sioc
° Block Block ° P
S 16 16 S
=1 > B
,l : i ya
<
¢¢ 8to 16 81to 16
AA A\A4 **
LAB C PIA LAB D
> <
Q_ 8to 16 8to 16 @
110 Macrocells 36 36 Macrocells ° 110
8to1l6 © <=+ <—* —T> —> ® 8tol6
Opins & |Control [ 7 331048 7 [ 49to0 64 77| Control| & 5" S0c
pins o Block Block ° P
= 16 16 <
=i — - &S
/’ : /’
8to 16 8to 16
\A/ \A/
[} [}
[} [}
[} [}
L
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Figure 2 shows the architecture of MAX 7000E and MAX 7000S dﬁif&
AN

Figure 2. MAX 7000E & MAX 7000S Device Block Diagram

INPUT/GCLK1 > A 4
INPUT/OE2/GCLK2 [
INPUT/OEL >
INPUT/GCLRn [ 2
6 Output Enables ‘ vv v 6 Output Enables
v vy L
61016 [LABA LABB | 61016
K> > < <
Q— 36 36 —@
R o | Bto16 Macrocells - o Macrocells 6 101& o o
61016 1/0 Pins e Control | € 1t0 16 il = 171032 P> Control e 61016 l/O Pins
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=g > < —S
> <
> <
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Yvy Yvy
61016 |LABC LAB D 61016
K> > < <
Q— 61016 36 36 —@
. o | 2° Macrocells < | | Macrocells 6016 | o
6to 16 I/0 Pins : Control | ¥ 331048 i = 49 to 64 "1 control : 60 16 I/0 Pins
Block Block
K 16 16 <
=5 > < S
» <
> <
{ 6 61016 61016 ¢ 6
vvy vvy
[ ] [ ]
[ ] L [ J
[ ] [ ]

Logimiks

The MAX 7000 device architecture is based on the linking of high-
performance, flexible, logic array modules called logic array blocks
ABSY. LABs consist of 16-macrocell arrays, as shown in Figures 1 and 2.
Itiple LABs are linked together via the programmable interconnect
array (PIA), a global bus that is fed by all dedicated inputs, 1/0 pins, and
acrocells.

8 Altera Corporation
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Each LAB is fed by the following signals:

m 36 signals from the PIA that are used for general logi

Macrocells

The MAX 7000 macrocell can be individuall
sequential or combinatorial logic operation.
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 /\
~ /7
Global  Global
LogicArray Clear  Clocks
™\ From
lT/ Parallel Logic 2 VG pin
ie i Expanders Fast Input ~ Programmable
i L] i (from other Select Register
macrocells)
D_’ ______ Register

Bypass

Dc To I/O

1
lv/ —p Control
D PRN Block
e DT Q
. Clock/

O
D_ Product- | e
DA
By

ENA
CLRN

Term Enable
Select

Select
Matrix

""""""""""""""""""""" Clear
) : {>c Select
%\'\". %\A %".4 Shared Logic toPIA @
: o] : Expanders
36 Signals 16 Expander
from PIA Product Terms

&

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

AN
Figure 4. MAX 7000E & MAX 7000S Device Macrocell
Global  Global 4
Logic Array Clear  Clocks

] from

Parallel Logic 2 /0 pin

Expanders Fast Input  Programmable

i (from other Select Register

macrocells)

Register
Bypass
A Do . /0
l/ —pp Control
PRN
D— : D ot Q Block
Product- | e I?O(t;lld T A
Term hable
D_ Select Select CLRN
Matrix
D_ VCC
Clear
) Select
>o
2} b %\A Zﬁ °° .ZE 1 Shared Logic to PIA <
Expanders

36 Signals 16 Expander
from PIA Product Terms

Combinatorial logic i5implemented in the logic array, which provides
five product terms per macrocell. The product-term select matrix allocates
these product t€rmg for use as either primary logic inputs (to the ORand

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

The @ra development system automatically optimizes product-term
ocation according to the logic requirements of the design.

or registered functions, each macrocell flipflop can be individually

rogrammed 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.

10 Altera Corporation
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Each programmable register can be clocked in three different mode

m By aglobal clock signal. This mode achieves the fastest
output performance.

mode, the flipflop can be clocked by sig
macrocells or 1/0 pins.

In EPM7032, EPM7064, and EPM7096 devices, the global clock signal
is available from a dedicated clock pin, GCLK1, as shown in Figure 1.
In MAX 7000E and MAX 7000S devices, two global clock signals are
available. As shown in Figure 2 se global.¢lock signals can be the
true or the complement of eit he glabal clock pins, GCLK1 or

GCLK2.

i us preset and clear functions.
As shown in Figures 3 and 4, the product-term select matrix allocates
product terms to control'these gpgfations. Although the
product-term-drive lear of the register are active high,
active-low control be obtained by inverting the signal within the

logic array. In a ion, each register clear function can be
individually d

f. This dedicated path allows a signal to bypass the
omblnatorlal logic and be driven to an input D flipflop with
ly fast (2.5 ns) input setup time.

ExpanderProduct Terms

Although most logic functions can be implemented with the five
duct terms available in each macrocell, the more complex logic
functions require additional product terms. Another macrocell can
be used to supply the required logic resources; however, the
MAX 7000 architecture also allows 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.

Altera Co ation 11
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Shareable Expanders

Each LAB has 16 shareable expanders that can be viewed as a
uncommitted single product terms (one from each macrocell)
inverted outputs that feed back into the logic array. Each

expander can be used and shared by any or all macrocells i
build complex logic functions. A small delay (tsexp) is in
shareable expanders are used. Figure 5 shows how shareable expa

can feed multiple macrocells. ﬁ q

Shareable expanders can be shared by any or all macrocells in an LAB.

Figure 5. Shareable Expanders

Macrocell
Product-Term
Logic

Macrocell
Product-Term
Logic

36 Signals 16 Shared
from PIA Expanders
~
Paral@Expanders

allel expanders are unused product terms that can be allocated to a
neighboring macrocell to implement fast, complex logic functions.
arallel 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.

12 Altera Corporation
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expanders. A macrocell borrows parallel expanders
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 hi hest-nu@ered macrocell can

Figure 6. Parallel Expanders

Unused product terms in a macrocell can be allocated to a neighboring ocell.
/N

From
Previous
Macrocell

Preset
PEF:L::I_ N D— Macrocell
Select : Product-
Matrix = Term Logic
Clock
Clear

Preset

Product- D__ Macrocell

sssseBeesey

Term T -
Select = ?rodult_:t .
Matrix = erm Logic
Clock
Clear

fo fek ;s

36 Signals 16 Shared Macrocell
from PIA  Expanders

NN
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Programmable Interconnect Array

Logic is routed between LABs via the programmable intercon

input to a 2-input AND gate, which selects a PIA si
LAB.

Figure 7. PIA Routing

To LAB

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
sign r directly connected to ground or Vc. Figure 8 shows the 170

ontrol block for the MAX 7000 family. The 170 control block of EPM7032,

7064, and EPM7096 devices has two global output enable signals that

are’driven by two dedicated active-low output enable pins (CE1 and OE2).

he 170 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 1/0 pins, or a subset of the 1/0
macrocells.

14 Altera Corporation
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Figure 8. 1/0 Control Block of MAX 7000 Devices
EPM7032, EPM7064 & EPM7096 Devices
VCC Q

OE1 o
OE2 o

% D

GND
From Macrocell ’—EE

To PIA
<

MAX 7000E & MAX 7000S Devices

VANEERY,

f P Six Global Output Enable Signals
PIA :
= ] vce
) GND @D
To Other I/O Pins
\/\ From S
Macrocell Open-Drain Output (1)

Fast Input to Slew-Rate Control

Macrocell
Register

To PIA <

A

Note:
(1) The open-drain output option is available only in MAX 7000S devices.
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In-System
Programma-
bility (ISP)

16

When the tri-state buffer control is connected to ground, the outp

configured as an input, the associated macrocell can
logic.

MAX 7000S devices are in-system programmable n
industry-standard 4-pin Joint Test Action Group (J erface (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 p ammini\ﬁith only asingle 5.0 V
power supply. During in-system pr ming, the 1/0 pins are tri-stated
ull-up value is nominally

ISP simplifies the manufactur W by allowing devices to be mounted
on a printed circuit board witt in-circuit test equipment before
they are programmed. M ices can be programmed by
downloading the information via in-circuit testers (ICT), embedded
processors, or the Alteta 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: glevices.) Programming the devices after they are
placed on the linates lead damage on high-pin-count packages
(e.g., QFP packay Jug to device handling and allows devices to be

In-system programming can be accomplished with either an adaptive or
constant algori . An adaptive algorithm reads information from the
unit and adapts subsequent programming steps to achieve the fastest
possw programming time for that unit. Because some in-circuit testers
annot/support an adaptive algorithm, Altera offers devices tested with a
stant algorithm. Devices tested to the constant algorithm have an “F”
ix in the ordering code.

he Jam™ Standard Test and Programming Language (STAPL) can be
used to program MAX 7000S devices with in-circuit testers, PCs, or
embedded processor.

Altera Corporation
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- For more information on using the Jam language, see Application

(Using the Jam Language for ISP & ICR via an Embedded Processor).

The ISP circuitry in MAX 7000S devices is compatible with IEE
specification. The IEEE Std. 1532 is a standard developed 1o v
concurrent ISP between multiple PLD vendors.

Programming Sequence

During in-system programming, instructions, addresses, and data are
shifted into the MAX 7000S device through the TDL inpu
shifted out through the TDOoutput pin and compared-agdinst the
expected data.

Programming a pattern into the device requires the following six ISP
stages. A stand-alone verification of grammed pattern involves only
stages 1, 2, 5, and 6.

1. Enter ISP. The enter ISP : t the 170 pins transition
smoothly from user mod F . The enter ISP stage requires
1ms.

2. Check ID. Before any,
checked. The time required to read this silicon ID is relatively small
compared to the oyerall programming time.

3. Bulk Erase.
instructi
100 ms.

ing the device in-system involves shifting in the
the device and applying one erase pulse of

ming the device in-system involves shifting in the
d data and then applying the programming pulse to
EEPROM cells. This process is repeated for each

ress.

5. Verify. Verifying an Altera device in-system involves shifting in
addresses, applying the read pulse to verify the EEPROM cells, and
z?‘ting out the data for comparison. This process is repeated for
each EEPROM address.

6. Exit ISP. An exit ISP stage ensures that the 170 pins transition

smoothly from ISP mode to user mode. The exit ISP stage requires
1ms.

Altera Co ation 17


http://www.altera.com/literature/an/an088.pdf
http://www.altera.com/literature/an/an088.pdf

MAX 7000 Programmable Logic Device Family Data Sheet

Programming Times

The time required to implement each of the six programming es
be broken into the following two elements:

A pulse time to erase, program, or read the EEPRO
A shifting time based on the test clock (TCK) frequen
number of TCK cycles to shift instructions, address, an

device.
By combining the pulse and shift times for each o rogramming
stages, the program or verify time can be derived as on 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 7000/ Dév

The time required to progra
be calculated from the followi

ingle 000S device in-system can

CycIePTc

t =t S A
PROG ~ 'PPULSE ok

where: tprog ogramming time

tppuULSE Sum of the fixed times to erase, program, and
verify the EEPROM cells
Cyclepse umber of TCK cycles to program a device

frequency

where: tygr = Verify time
typurse = Sum of the fixed times to verify the EEPROM cells
QCycleVTCK = Number of TCK cycles to verify a device
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The programming times described in Tables 6 through 8 are associ
with the worst-case method using the enhanced ISP algorithm. K

Table 6. MAX 7000S tp sg & Cyclercy Values

Device Programming Stand-Alone Vér&@atiori )

tppuLse () Cycleprck tpuise (8) 1> TCK

EPM7032S 4.02 342,000 0.03 f <\200,000

EPM7064S 4.50 504,000 003 \ ) /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

Tables 7 and 8 show the in-syste ogrammifig and stand alone
verification times for sev mmon test clock frequencies.
Table 7. MAX 7000S In-System Programming Times for Eéf@%lock Frequencies
Device /fﬁK Units
10MHz | 5MHz | 2 MHz 1 500 kHz | 200 kHz | 100 kHz | 50 kHz
EPM7032S 4.06 4.09 4.19 6 4.71 5.73 7.44 10.86 s
EPM7064S 4.55 4.60 476 A 5.01 5.51 7.02 9.54 14.58 s
EPM7128S 5.19 5.27 557 /| 594\ | 677 927 | 1343 | 2175 s
EPM7160S  5.45 5.55 585 \| 635/ | 7.35 10.35 | 1536 | 25.37 s
EPM7192S 5.83 5.95 6&*0 [ 6.90 8.09 11.67 17.63 29.55 s
EPM7256S 6.59 6.75 ?\@X 8.03 9.64 14.45 22.46 38.49 s
Table 8. MAX 7000S Stand-Alone Verificw})imes for Different Test Clock Frequencies
Device frek Units
10 M@ 5 MH@ 2 MHz 1MHz | 500 kHz | 200 kHz | 100 kHz | 50 kHz

EPM7032S @\3\07 0.13 0.23 0.43 1.03 2.03 4.03 s
EPM7064S [&0?;\\ [ 0.09 0.18 0.34 0.64 1.57 3.11 6.19 s
EPM71285 { \0.08-| \0.14 0.29 0.56 1.09 2.67 531 | 10.59 s
EPM71608 Q.09 0.16 0.35 0.67 1.31 3.23 6.43 | 12.83 s
EPM7192S" \B\Q 0.18 0.41 0.79 1.56 3.85 7.67 15.31 s
EPM(Q@S\ N3 0.24 0.54 1.06 2.08 5.15 10.27 20.51 s
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program mable MAX 7_000 devices offer a_powe_r-saving mode that sgpports_ low-

operation across user-defined signal paths or the entire device. T
SPGEd/POWGI’ feature allows total power dissipation to be reduced by 50% or
Control because most logic applications require only a small fraction of a

power incur a nominal timing delay adder (t; pp) fo
tEN’ and tSEXP’ tACL’ and tCPPW parameters.

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

MultiVolt I/0 Interface

MAX 7000 devices—except 44-pin devices<—support the MultiVolt /0
interface feature, which allg 7000 devices to interface with
systems that have differing supp oltages. The 5.0-V devices in all
packages can be set for 3 or-5.0-V'1/0 pin operation. These devices
have one set of VCC pins$ for internal operation and input buffers

(VCCI NT), and another/set for 1/0 output drivers (VCC O).

be connected to either a 3.3-V or a 5.0-V power

ing on the output requirements. When the VCC| Opins are
0-V supply, the output levels are compatible with 5.0-V
systems. clo is connected to a 3.3-V supply, the output high is
3.3V and is therefore compatible with 3.3-V or 5.0-V systems. Devices
operating with V¢ g levels lower than 4.75 V incur a nominally greater
timing delay of tgp, instead of top;.

&

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

AX 7000S devices provide an optional open-drain (functionally
quivalent to open-collector) output for each 1/0 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.
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By using an external 5.0-V pull-up resistor, output pins on MA

exceeds approximately 3.8 V, allowing the exter §
pull the output high enough to meet 5.0-V C nput voltages.

Slew-Rate Control

The output buffer for each MAX 7000E and MAX 7000S 1/0 pin has
an adjustable output slew rate that can be configured for low-noise
or high-speed performance. A fagter slew rate,provides high-speed
. However, these fast

into the system. A slow

In MAX 7000E devices,

rate is set for low noise
bit that controls the slew rate,

Pet1T0
170 pin has an indiviu
allowing designers to specify the/slew rate on a pin-by-pin basis.

n be programmed on Windows-based PCs with
ogrammer card, the Master Programming Unit
ppropriate device adapter. The MPU performs a

Programming with ~ MAX7000 devices'ca
the Altera Logig

External Hardware  (vpu), and th

«e®
a
can perform functional testing to compare the functional behavior of
a MAX 7000 device with the results of simulation. Moreover, Data
, BP Microsystems, and other programming hardware

manufacturers also provide programming support for Altera
devices.

< - For more information, see the Programming Hardware Manufacturers.
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IEEE Std. MAX 7000 devices support JTAG BST circuitry as specified by IEEE S
1149.1-1990. Table 9 describes the JTAG instructions supported B
1149.1 (JTAG) MAX 7000 family. The pin-out tables (see the Altera web site
Boundarv-Scan (http://www.altera.com) or the Altera Digital Library for pin-out
y information) show the location of the JTAG control pins fof eac
Support If the JTAG interface is not required, the JTAG pins are ava
170 pins.

Table 9. MAX 7000 JTAG Instructions //\7 <\
JTAG Instruction Devices Description \\J /

SAMPLE/PRELOAD EPM7128S | Allows a snapshot of signals at the device pins tcﬁi@éptured and
EPM7160S |examined during normal device operation, and permits an initial data
EPM7192S | pattern output at the device pins.

EPM7256S
EXTEST EPM7128S | Allows the external circuitry rd-level interconnections to be
EPM7160S |tested by forcing a test pattéry at the ou pins and capturing test
EPM7192S |results at the input'pins:

EPM7256S

BYPASS EPM7032S Places the 1-bit bypdssg tween the TDI and TDO pins, which
EPM7064S |allows the BST data\to'\p ronously through a selected device
EPM7128S |to adjacent devices.duringniofmal device operation.
EPM7160S
EPM7192S
EPM7256S

IDCODE EPM7032S Select; IDCODE register and places it between TDI and TDO,
EPM7064S |allo the IDCODE to be serially shifted out of TDO.
EPM7128S
EPM7160S
EPM7192S
EPM7256S

ISP Instructions EPM703Z@\‘I‘he§e structions are used when programming MAX 7000S devices
EPM7064S |via G ports with the MasterBlaster, ByteBlasterMV, BitBlaster

EPM7128S |downlgad cable, or using a Jam File (.jam), Jam Byte-Code file (.jbc),
EPM7160S |or Serial Vector Format file (.svf) via an embedded processor or test

PM7192S |equipment.
72568
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The instruction register length of MAX 7000S devices is 10 bits. Talles10
and 11 show the boundary-scan register length and device IDCQODE
information for MAX 7000S devices.

Table 10. MAX 7000S Boundary-Scan Register Length (m\
Device Boundary-Scan ReM

EPM7032S 1ar
EPM7064S [ 1) )
EPM7128S 288
EPM7160S 312
EPM7192S 360
EPM7256S 480

Note:

(1) This device does not suppart JTAG/bgundary-scah testing. Selecting either the
EXTEST or SAMPLE/PR@ucti n will gelect the one-bit bypass register.

Table 11. 32-Bit MAX 7000 [é@\g Note (1)

Device \1/D ODE (32 Bits)

Version /Iéart Number (16 Bits) | Manufacturer’s | 1 (1 Bit)
4 Bit%)/ Identity (11 Bits) 2)
EPM7032S | 0060 |0111 0000 0011 0010 | 00001101110 1
EPM7064S |/ @000 ([0111 0000 0110 0100| 00001101110 1
EPM7128s || '0000 0111 0001 0010 1000| 00001101110 1
EPM7160S, | 0000~ f0111 0001 0110 0000| 00001101110 | 1
1
1

EPM7192\$\ 0000 |0111 0001 1001 0010| 00001101110
EPM7256S | \QOOO 0111 0010 0101 0110 OOOO1101110

Notes: \
(1) The most significant bit (MSB) is on the left.

(2) The least significant bit (LSB) for all )TAG IDCODEs is 1.

&
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Figure 9 shows the timing requirements for the JTAG signals.

Figure 9. MAX 7000 JTAG Waveforms

™S X
DI X
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e tycH—sie—t joL—» tipsu topH

X
X
TCK I

Lipzx typco i i Lipxz
TDO _—< >~< >
L ibssu bsy
Signal : : H
to Be X X >< ><:
Captured ' H : - - - :
. Uyszxie—r tyscoe— tsxzie—
Signal : : :
to Be —< X
Driven :

) ]

Table 12 shows the JT. iming parameters and values for MAX 7000S

devices.
Table 12. JTanﬂarameters & Values for MAX 7000S Devices
Symbol \\/ / Parameter Min | Max | Unit
ticp (K@Kcloék\p%d 100 ns
tycy_ | TCK elock high time 50 ns
tycr m@s{( low time 50 ns
tipsy |JTAG p rij setup time 20 ns
tipy  |JTAG port hold time 45 ns
tipco |JTAG port clock to output 25 ns
typz4> | ITAG port high impedance to valid output 25 ns
tipxz |JTAG port valid output to high impedance 25 ns
tJ\gSU Capture register setup time 20 ns
tisH Capture register hold time 45 ns
tysco |Update register clock to output 25 ns
tyszx | Update register high impedance to valid output 25 ns
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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Design Security All MAX 7000 devices contain a programmable security bit that co

bit that controls this function, as well as all other progra
reset only when the device is reprogrammed.

Generic Testi ng Each MAX 7000 device is functionally tested. Co

equivalent to those shown in Figure 10. Test patternstan be‘used and then

erased during early stages of the production flow.

Figure 10. MAX 7000 AC Test Conditions Q
Power supply transients can affect AC &
measurements. Simultaneous />
transitions of multiple outputs should be S
avoided for accurate measurement.
Threshold tests must not be performed ~. [;‘gg 8] s
under AC conditions. Large-amplitude, )
fast ground-current transients normally | Device To Test
occur as the device outputs discharge / Output System
the load capacitances. When these
transients flow through the parasitic
inductance between the device ground 250 Q = )
pin and the test system ground, [8.06 KQ] 2 g;pg';ﬁ;fcesjle
significant reductions in observable Device input
noise immunity can result. Numbersin = ise and fall

brackets are for 2.5-V devices and times < 3 ns
outputs. Numbers without brackets are
for 3.3-V devices and outputs.

X 7000E devices in QFP packages with 100 or more
pins are shipped in special plastic carriers to protect the QFP leads. The
Development carrier is used with a prototype development socket and special
Socket programming hardware available from Altera. This carrier technology
mak%si\{%t possible to program, test, erase, and reprogram a device without
Xposing the leads to mechanical stress.

QFP Carrier & MAX 7

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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Operating Tables 13 through 18 provide information about absolute maximu
. ratings, recommended operating conditions, operating conditiops,.a
Conditions capacitance for 5.0-V MAX 7000 devices.

Table 13. MAX 7000 5.0-V Device Absolute Maximum Ratings ~ Note (1) (m\
Symbol Parameter Conditions Min nit
Vce Supply voltage With respect to ground (2) —?/6( @ \%
\ DC input voltage —z\\o jo/ \
lout DC output current, per pin 25| 75 mA
Tste Storage temperature No bias —65 150 °C
Tave Ambient temperature Under bias —65 135 °C
T, Junction temperature Ceramic packages, under bias 150 °C

PQFP and RQFP packages, un}zéy\b}@s 135 °C

Table 14. MAX 7000 5.0-V Device Recommended OperWions v

Symbol Parameter Conql/t@ Min Max Unit
Veeint | Supply voltage for internal logic and | (3), (4), (5) \\J—/ 4.75 5.25 \%
input buffers (4.50) (5.50)
Vcceio Supply voltage for output drivers, 3), (4) 4.75 5.25 \%
5.0-V operation (4.50) (5.50)
Supply voltage for output drivers, 3), (4), (6)</ 3.00 3.60 \%
3.3-V operation (3.00) (3.60)
Vceisp | Supply voltage during ISP ), 4.75 5.25 \%
v, Input voltage [ L ) ) ~05(8) |Veonr+05| V
Vo Output voltage 0 Vecio \Y
Ta Ambient temperature kgr commercial use 0 70 °C
oNndustrial use -40 85 °C
T, Junction temperature ‘Fo\ﬁc})mmercial use 0 90 °C
For ingutrial use 40 105 °C
tr Input rise time 40 ns
te Input fall time 40 ns
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Table 15. MAX 7000 5.0-V Device DC Operating Conditions  Note (9) ﬁ Q
(N
Symbol Parameter Conditions Min %x\
Vg High-level input voltage 2.0 yC/QNT\N V)
VL Low-level input voltage -0.5 (8) ( ( 0. 8 \%
Von 5.0-V high-level TTL output voltage |lop = —4 MA DC, Vegio = 4.75 V (10) 24 [\ J]v
3.3-V high-level TTL output voltage |loy =—4 mA DC, Vo = 3.00 V (10) 247> \%
3.3-V high-level CMOS output lon = 0.1 MA DC, Vo = 3.0 V (10) VC%@ % v
voltage
VoL 5.0-V low-level TTL output voltage |lg, =12 mA DC, Vg = 4.75 V (11) 0.45 \%
3.3-V low-level TTL output voltage |lg. =12 mA DC, V¢gip = 3.00 V (11) 0.45 \
3.3-V low-level CMOS output loL = 0.1 MA DC, Vegio = 3.0 V(11) 0.2 \%
voltage
I Leakage current of dedicated input [V, =-0.5t05.5V (11) @20 10 HA
pins
loz 1/O pin tri-state output off-state V,=-0.5t05.5V &,(12) -40 40 HA
current
Table 16. MAX 7000 5.0-V Device Capacitance: EPM7032< E\ﬁ\mﬁl\@EPMYO% Devices  Note (13)
Symbol Parameter C})@ditl S Min Max Unit
Cin Input pin capacitance ViN=0V,f :;/g/ﬁ/IHz 12 pF
Cio 1/0 pin capacitance Vour=0 Vﬁ 1.0 MHz 12 pF
Table 17. MAX 7000 5.0-V Device Capaciﬁ{r{{e:\@l%\%OOOE Devices Note (13)
Symbol Parameter onditions Min Max Unit
Cin Input pin capacitance \)}N =0V, f=1.0MHz 15 pF
Cio 1/0 pin capacitance v@b(: 0V, f=1.0MHz 15 pF
Table 18. MAX 7000 5.0-V Device Capacitanﬁe:) MAX 7000S Devices  Note (13)
Symbol Para)qeter Conditions Min Max Unit
Cin Dedicated input ﬁi{é&pacitar{c\& Vin=0V,f=1.0MHz 10 pF
Cio 1/0 pin capaéitanr‘e Voutr =0V, f=1.0 MHz 10 pF
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Notes to tables:

(1) See the Operating Requirements for Altera Devices Data Sheet.

(2) Minimum DC input voltage on 1/0 pins is 0.5 V and on 4 dedicated input pins is —0.3 V. During trans
inputs may undershoot to —2.0 V or overshoot to 7.0 V for input currents less than 100 mA and periods’s
20 ns.

(3) Numbers in parentheses are for industrial-temperature-range devices.

(4) Ve must rise monotonically.

(5) The POR time for all 7000S devices does not exceed 300 ps. The sufficient Voo VOltage level for R

(6) 3.3-V I/0 operation is not available for 44-pin packages.

(7) The V¢cisp parameter applies only to MAX 7000S devices.

(8) During in-system programming, the minimum DC input voltage is-0.3 V.

(9) These values are specified under the MAX 7000 recommended operating conditions in

(10) The parameter is measured with 50% of the outputs each sourcing the specified current. T
to high-level TTL or CMOS output current.

(11) The parameter is measured with 50% of the outputs each sinking the specified current. The 15, parameter refers to
low-level TTL, PCI, or CMOS output current.

(12) When the JTAG interface is enabled in MAX 7000S devices, the input leakage current gn the JTAG pins is typically
—60 pA. @

(13) Capacitance is measured at 25° C and is sample-tested only. The CE1

a maximum capacitance of 20 pF.

ut driv cteristics of MAX 7000

RN

Figure 11. Output Drive Characteristics of 5.0-V MAX 70% &i@)

Figure 11 shows the typic
devices.
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X 7000 device timing can be analyzed with the Altera software, with a
variety of popular industry-standard EDA simulators and timing
nalyzers, or with the timing model shown in Figure 12. MAX 7000
devices have fixed internal delays that enable the designer to determine
the worst-case timing of any design. The Altera software provides timing
simulation, point-to-point delay prediction, and detailed timing analysis
for a device-wide performance evaluation.

Timing Mo
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Figure 12. MAX 7000 Timing Model
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The timing characteristj
timing model and pa
parameters, which
as the sum of intern

of any signal path can be derived from the
eters of a particular device. External timing
resent pin-to-pin timing delays, can be calculated
| parameters. Figure 13 shows the internal timing
and external delay parameters.

ee Application Note 94 (Understanding MAX 7000
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Figure 13. Switching Waveforms

tg &te<3ns. Combinatorial Mode
Inputs are driven at 3V

ety ——

for a logic high and 0 V ;
for a logic low. All timing Input Pin )/ :
characteristics are ~—to—!
measured at 1.5 V. 1/0 Pin X

tpia
<A,

PIA Delay X .

Isexp :
4—>E
Shared Expander
Delay
Logic Array
Input

Parallel Expander

Delay
Logic Array
Output
Output Pin
Global Clock Mode
Gopar Tl et i
Clock Pin H
— ity ;
<+ |
Global Clock i i GLos
at Register —\—/—\—

fsu ity
- >

Data or Enable ; ;
(Logic Array Output) :x X
Array Clock Mode
tr > e tacp > ety > te > i
Input or /O Pin w
— N
tio
Clock into PIA N 2

Clock into “toa~

Logic Array \ /

Clock at < tic >

Register \ /

. sy W
- >

D f H H -
X X

tRp—» e tpia—»i i tolr tore >l leloia
Register to PIA X Y

to Logic Array : f . 3(
ie—top —>! ietop —»}
Register Output - ; y
to Pin X X:
30

Altera Corporation




MAX 7000 Programmable Logic Device Family Data Sheet

Tables 19 through 26 show the MAX 7000 and MAX 7000E A

operating conditions. K

Table 19. MAX 7000 & MAX 7000E External Timing Parameters  Note (1)

Symbol Parameter Conditions | -6 Speed Grade -7 Speed éir@e Unit
Min Max Mip/7 W
tpp1 Input to non-registered output C1=35pF 6.0 ( / ia ns
tpp2 1/0 input to non-registered output C1=35pF 6.0 \ jS/ ns
tsy Global clock setup time 5.0 6.0 ns
ty Global clock hold time 0.0 0.0 ns
tesu Global clock setup time of fast input | (2) 25 3.0 ns
tEn Global clock hold time of fast input 2) 0.5 0.5 ns
tcol Global clock to output delay C1=35pF 4\0 4.5 ns
tcH Global clock high time 25 3.0 ns
teL Global clock low time 2.5 3.0 ns
tasu Array clock setup time \2\3\ 3.0 ns
taAH Array clock hold time : 2.0 ns
tacor Array clock to output delay C1=35pF K K @5 7.5 ns
tACH Array clock high time 30| / 3.0 ns
tacL Array clock low time 30— 3.0 ns
teppw Minimum pulse width for clear and 3) 3.0 3.0 ns
preset
tobH Output data hold time after clock C1=35pF (4) 1.0 1.0 ns
tenT Minimum global clock period 6.6 8.0 ns
font Maximum internal global clock (50\ > ) 151.5 125.0 MHz
frequency
tACNT Minimum array clock period 6.6 8.0 ns
facNT Maximum internal array clock (5) 151.5 125.0 MHz
frequency
fmax Maximum clock frequency (6) 200 166.7 MHz

2)
<
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Table 20. MAX 7000 & MAX 7000E Internal Timing Parameters ~ Note (1) ﬁ Q
(N
Symbol Parameter Conditions | Speed Grade -6 | Speed Grade <7\ nit
Min Max Min / I>4aX\
N Input pad and buffer delay 0.4 \ \Q.S ) /hs
tio 1/0 input pad and buffer delay 0.4 03\/ ns
ten Fast input delay 2) 0.8 1.0 ns
tsexp Shared expander delay 35 ( ( \4b ns
tpExP Parallel expander delay 0.8 \ O/ﬁ ns
tLaD Logic array delay 2.0 3.0 ns
tiac Logic control array delay 2.0 3.0 ns
tioe Internal output enable delay 2) 2.0 ns
top1 Output buffer and pad delay C1=35pF 2.0 Q 2.0 ns
Slow slew rate = off, Vccio =5.0 V
top2 Output buffer and pad delay C1=35pF (7) 25 2.5 ns
Slow slew rate = off, Voo = 3.3V
tops Output buffer and pad delay Cl1=35pF (2) § % 7.0 ns

Slow slew rate = on,
Veeip=5.0Vor33vVv

trx1 Output buffer enable delay C1=35pF \) 4.0 4.0 ns
Slow slew rate = off, Vccio =5.0 V

trxo Output buffer enable delay C1=35 ) 4.5 4.5 ns
Slow slew rate = off, Voo = 3.3V

tzx3 Output buffer enable delay C1 =é5/pF 2) 9.0 9.0 ns

Slow slew rate = on
Veeipo =5.0Vor33vVv

tyz Output buffer disable delay / Cl= E(p\ﬁ\ 4.0 4.0 ns
tsy Register setup time \ ) ) 3.0 3.0 ns
ty Register hold time 15 2.0 ns
tesu Register setup time of fast input 2) 25 3.0 ns
ten Register hold time of fast il}pu(\ ) 0.5 0.5 ns
trp Register delay 0.8 1.0 ns
tcoms Combinatorial delay ) 0.8 1.0 ns
tic Array clock delay 25 3.0 ns
ten Register enable time 2.0 3.0 ns
teLoB Global controlé@é\\( 0.8 1.0 ns
tprE Register prg@e&@\g 2.0 2.0 ns
tclr Registe;@@}r\m\e\ 2.0 2.0 ns
toa PIA delay—_ 058 1.0 ns
™ Low-power.adder ®) 10.0 10.0 ns
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Table 21. MAX 7000 & MAX 7000E External Timing Parameters

Note (1)

A

Symbol Parameter Conditions Speed Grade Lh&
MAX 7000E (-10P) | MAX M
MAX T0DOE (-10)
Min Max Min M
tpp1 Input to non-registered output C1=35pF 10.0 10.0 ns
tpp2 1/0 input to non-registered output | C1 =35 pF 10.0 ( k \j ) 10.0 ns
tsu Global clock setup time 7.0 a0/ ns
th Global clock hold time 0.0 oo ns
tEsu Global clock setup time of fast input | (2) 3.0 ns
ten Global clock hold time of fast input | (2) 0.5 ns
tcor Global clock to output delay C1=35pF 5.0 5 ns
ten Global clock high time /{9/\ \ 4.0 ns
toL Global clock low time </(.0 4.0 ns
tasu Array clock setup time 2.0 3.0 ns
tAH Array clock hold time \10 3.0 ns
tacol Array clock to output delay C1=35pF / / 10.0 10.0 ns
tacH Array clock high time \ AQOV 4.0 ns
tacL Array clock low time Jd 4.0 ns
teppw Minimum pulse width for clear and | (3) 4.0 4.0 ns
preset
tobH Output data hold time after clock | C1 =35 pF@{ 1.0 1.0 ns
tenT Minimum global clock period 10.0 10.0 ns
fonT Maximum internal global clock (5) ( ( g\j 100.0 100.0 MHz
frequency
tACNT Minimum array clock period 10.0 10.0 ns
facNT Maximum internal array clock (§§\ 100.0 100.0 MHz
frequency
fmax Maximum clock frequency 16)& 125.0 125.0 MHz
<
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Table 22. MAX 7000 & MAX 7000E Internal Timing Parameters  Note (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade Lh&
MAX 7000E (-10P) | MAX 7000-(10)
MAX 7(0Q0E (-10
Min | Max | Min . Max /]

tin Input pad and buffer delay 0.5 1.0 ns
tio 1/0 input pad and buffer delay 0.5 k j 1.0 ns
teN 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
tiac 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 Cl1=35pF 1 2.0 ns

Slow slew rate = off

Veelo = 5.0V
top2 Output buffer and pad delay C1=35pF (7) 2.0 25 ns

Slow slew rate = off

Veeio =33V
tops Output buffer and pad delay C1=35pF (2) 5.5 6.0 ns

Slow slew rate = on

Veeio =5.0Vor3.3V
trx1 Output buffer enable delay C1=35pK 5.0 5.0 ns

Slow slew rate = off

Veeio = 5.0V
tzxo Output buffer enable delay C1/=(35 pF ( 5.5 5.5 ns

Slow slew rate = off

Veeio =33V
tzx3 Output buffer enable delay =35 pF (2) 9.0 9.0 ns

Slow slew rate = on

Veeio =5.0Vor3.3V
txz Output buffer disable delay \Ci\—\.’QN: 5.0 5.0 ns
tsu Register setup time J 2.0 3.0 ns
ty Register hold time 3.0 3.0 ns
trsu Register setup tjre of fast input 2) 3.0 3.0 ns
ten Register hold tite of fast ingut) | (2) 0.5 0.5 ns
trD Register de@y 2.0 1.0 ns
tcoms Combingt\oriate@&y 2.0 1.0 ns
tic Array QW 5.0 5.0 ns
ten Re/gistq\@\atile time 5.0 5.0 ns
toios | Globalcontrol delay 1.0 1.0 ns
tpRE \Rgﬁsfégp settime 3.0 3.0 ns
tolR Registerelear time 3.0 3.0 ns
toia PIA telay 1.0 1.0 ns
A~ Wer adder (8) 11.0 11.0 ns
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Table 23. MAX 7000 & MAX 7000E External Timing Parameters ~ Nofe (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade Lhn\
MAX 7000E (-12P) | MAX 7000-(=
MAX 70GOE (-12
Min Max Min M

tpp1 Input to non-registered output C1=35pF 12.0 12.0 ns
tpp2 1/0 input to non-registered output | C1 =35 pF 12.0 k )12.0 ns
tsy Global clock setup time 7.0 10.0_| ns
ty Global clock hold time 0.0 0. ns
tEsu 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
tew Global clock high time yé 4.0 ns
toL Global clock low time <9/0 4.0 ns
tasu Array clock setup time 3.0 4.0 ns
tAH Array clock hold time \4Q 4.0 ns
tacol Array clock to output delay C1=35pF / / 12.0 12.0 ns
tacH Array clock high time \ 5.53 V 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@{ 1.0 1.0 ns
tent Minimum global clock period 11.0 11.0 ns
fonT Maximum internal global clock (5) ( ( g\j 90.9 90.9 MHz

frequency
taCNT Minimum array clock period 11.0 11.0 ns
facNT Maximum internal array clock (§3\ 90.9 90.9 MHz

frequency
fmax Maximum clock frequency ﬁ)& 125.0 125.0 MHz

<
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Table 24. MAX 7000 & MAX 7000E Internal Timing Parameters  Note (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade lhrt\
MAX 7000E (-12P) | MAX 7000-(=12)
MAX 7000E (-12
Min | Max | Min ‘| Max /]

tiN Input pad and buffer delay 1.0 2.0 ns
to 1/0 input pad and buffer delay 1.0 k ) 2.0 ns
teN Fast input delay 2) 1.0 1.0 ns
tsexp Shared expander delay 7.0 7.0 ns
tpExP Parallel expander delay 1.0 1.0 ns
t AD Logic array delay 7.0 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 1 3.0 ns

Slow slew rate = off

Vceio =5.0V
top2 Output buffer and pad delay Cl=35pF (7) 2.0 4.0 ns

Slow slew rate = off

Veeio =33V
tops Output buffer and pad delay Cl1=35pF(2) 5.0 7.0 ns

Slow slew rate = on

Vceio =5.0Vor3.3V
tzx1 Output buffer enable delay Cl=35 pF</ 6.0 6.0 ns

Slow slew rate = off

Vceio =5.0V
tzxo Output buffer enable delay C1 =(35 pF ( 7.0 7.0 ns

Slow slew rate = off

Veeio =33V
tzx3 Output buffer enable delay =35pF (2) 10.0 10.0 ns

Slow slew rate = on

Vceio =5.0Vor3.3V
tyz Output buffer disable delay NNZ 6.0 6.0 ns
tsy Register setup time Z ] 1.0 4.0 ns
th Register hold time 6.0 4.0 ns
tesu Register setup t}rqe of fast input 2) 4.0 2.0 ns
tey Register hold time of fast ingut | (2) 0.0 2.0 ns
trRD Register de(gy 2.0 1.0 ns
tcows | Combinaforial delay 2.0 1.0 ns
te Array £lock delay” 5.0 5.0 ns
ten R(;giste\r\eg\atgle time 7.0 5.0 ns
tolos | Globakcontrol delay 2.0 00 | ns
tprRE \R@s@b\eset time 4.0 3.0 ns
telr ?%e\gi%rete%r time 4.0 3.0 ns
toia PIA delay 1.0 1.0 ns
oA~ Wer adder (8) 12.0 12.0 ns
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Table 25. MAX 7000 & MAX 7000E External Timing Parameters  Note (1) /\?\\
Symbol Parameter Conditions Speed Grade %
-15 -15T /%O’\
Min | Max | Min | max | win | max |

tpp1 Input to non-registered output | C1 = 35 pF 15.0 15.0 2001 ns

tpp2 1/0 input to non-registered C1=35pF 15.0 15.( 20.0 ns
output

tsy Global clock setup time 11.0 11.0 ns

ty Global clock hold time 0.0 0.0 ns

tesu Global clock setup time of fast | (2) 3.0 - 5.0 ns
input

ten Qlobal clock hold time of fast | (2) 0.0 - Q 0.0 ns
input

tcor Global clock to output delay C1=35pF 8/6 .0 12.0 ns

tcH Global clock high time Q 6\0 6.0 ns

teL Global clock low time 5.0 \§6/ 6.0 ns

tasu Array clock setup time 4. 40 5.0 ns

taH Array clock hold time 4&0 K \ VAO 5.0 ns

tacol Array clock to output delay C1=35pF 150" 15.0 20.0 ns

tacH Array clock high time /é.o 6.5 8.0 ns

tacL Array clock low time 6.0 6.5 8.0 ns

teppw Minimum pulse width for clear | (3) 6.0 6.5 8.0 ns
and preset

topH Output data hold time after Cl= 35/6?@5/ 1.0 1.0 1.0 ns
clock

tenT Minimum global clock period \ / 13.0 13.0 16.0 ns

fent Maximum internal global clock (5& 76.9 76.9 62.5 MHz
frequency

tacNT Minimum array clock period 13.0 13.0 16.0 ns

facNT Maximum internal array clock 7‘57\\ 76.9 76.9 62.5 MHz
frequency

fmax Maximum clock frequency (6) 100 83.3 83.3 MHz

<
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Table 26. MAX 7000 & MAX 7000E Internal Timing Parameters  Note (1) ﬁ Q
(N
Symbol Parameter Conditions Speed Grade Uﬁt\
-15 -15T -;9/\
Min | Max | Min | Max Miﬁ Max)

N Input pad and buffer delay 2.0 2.0 3.0 1 ns
tio 1/0 input pad and buffer delay 2.0 2.9/ 3.0 ns
tein Fast input delay 2) 2.0 —k ) 4.0 ns
tsexp Shared expander delay 8.0 10. 9.0 ns
tpExP Parallel expander delay 1.0 1.0 2.0 ns
t AD Logic array delay 6.0 6.0 8.0 ns
t ac Logic control array delay 6.0 6.0 8.0 ns
tioe Internal output enable delay ) 3.0 4.0 ns
top1 Output buffer and pad delay C1=35pF % 4.0 5.0 ns

Slow slew rate = off

Vceio=5.0V
top2 Output buffer and pad delay C1=35pF (7) 0 - 6.0 ns

Slow slew rate = off /

Veelo = 3.3V
tops Output buffer and pad delay C1=35pF (2) \Sy - 9.0 ns

Slow slew rate = on J

Vcelo =5.0Vor3.3V
trx1 Output buffer enable delay C1=35pF 6.0 6.0 10.0 ns

Slow slew rate = off

Veeio =50V
trxo Output buffer enable delay C1=35pF 7.0 - 11.0 ns

Slow slew rate = off

Vecio =33V
trxs Output buffer enable delay C 35@ 10.0 - 14.0 ns

Slow slew rate = on

Vecio=5.0Vor33V
tyz Output buffer disable delay ?:1\:551;!\ 6.0 6.0 10.0 ns
tsu Register setup time 4.0 4.0 4.0 ns
ty Register hold time / 4.0 4.0 5.0 ns
tesu Register setup time of fast input | (2) 2.0 - 4.0 ns
ten Register hold tim/e\of fastinput | (2) 2.0 - 3.0 ns
trRD Register delay 1.0 1.0 1.0 ns
tcoms Combinatori@d@ 1.0 1.0 1.0 ns
tic Array cloé?de@\ 6.0 6.0 8.0 ns
ten Regist r\é&Me 6.0 6.0 8.0 ns
tolos | Glopatconyoldelay 1.0 1.0 3.0 ns
tore Registerpreset time 4.0 4.0 4.0 ns
toLr is lear time 4.0 4.0 4.0 ns
toia \PIA delay~_ 2.0 2.0 3.0 ns
tipa < | Low:pawer adder ® 13.0 15.0 15.0 ns
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Notes to tables:

(1) These values are specified under the recommended operating conditions shown in Table 14. See Figure
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
must be added to this minimum width if the clear or reset signal incorporates the t, Ap parametg
path.

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

(5) These parameters are measured with a 16-bit loadable, enabled, up/down counter progya

(6) The f\qax Values represent the highest frequency for pipelined data.

(7) Operating conditions: Vcc|o = 3.3 V £ 10% for commercial and industrial use.

(8) The t pp parameter must be added to the t| pp, t| ac: tic: tens tsexp: tacL, and teppw P2
running in the low-power mode.

neters for/macrocells

Tables 27 and 28 show the EPM7032S AC operating conditions.

Table 27. EPM7032S External Timing Parameters (Part 1 of 2) /@@Y}

Symbol Parameter Conditions Sﬁgéd /;/}(mle Unit
-5 -6 -7 -10
Min P</Ia(< Mim @ax Min | Max | Min | Max
tpp1 Input to non-registered output | C1 = 35 pF 5\.@\ 6.0 7.5 10.0 ns
tpp2 1/0 input to non-registered Cl1=35pF 5.0 6.0 7.5 100 | ns
output
tsy Global clock setup time ;./9 4.0 5.0 7.0 ns
ty Global clock hold time 0.0 0.0 0.0 0.0 ns

tesu Global clock setup time of fast /(\/ <§\ 2.5 2.5 3.0 ns
input

ten Global clock hold time of fast \y 0.0 0.0 0.5 ns

input
tcor Global clock to output delay C1 SEpF 3.2 3.5 4.3 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 )] o7 0.9 11 2.0 ns
tAH Array clock hold time 1.8 21 2.7 3.0 ns
tacol Array clock to output delay C1=35pF 5.4 6.6 8.2 10.0 ns
tacH Array clock highﬁ'{n\é\ 25 25 3.0 4.0 ns
tacL Array clock IM 25 2.5 3.0 4.0 ns
teppw Minimum pulse\yi rclear | (2) 25 25 3.0 4.0 ns
and prew
toon | Output datiholdtime after | C1=35pF (3)| 1.0 1.0 1.0 1.0 ns
clo
toyr | Minimum global clock period 5.7 7.0 8.6 100 | ns
font m{& numtinternal global clock | (4) 175.4 142.9 116.3 100.0 MHz
Nrequenc
tACN{ Mrﬁ\km array clock period 5.7 7.0 8.6 10.0 ns
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Table 27. EPM7032S External Timing Parameters (Part2 of 2)  Note (1) ﬁ Q
(N
Symbol Parameter Conditions Speed Grade lhn\
-5 -6 -7 A0
Min | Max | Min | Max | Min | Max NI Ma&
facNT Maximum internal array clock | (4) 175.4 142.9 116.3 100:0.] MHz
frequency
fuax | Maximum clock frequency ®) 250.0 200.0 166.7| [ [1250) MHz
Table 28. EPM7032S Internal Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade Unit
5 6 % -10
Min <Ma\x M{y/ MA{( /9@1 Max | Min | Max
N Input pad and buffer delay \0\2\ 0\2 0.3 0.5 ns
tio 1/0 input pad and buffer delay 94/ 0.3 0.5 ns
tein Fast input delay (2:{ \;l 25 1.0 ns
tsexp Shared expander delay §\1 \/ ) 3.8 4.6 5.0 ns
tpEXP Parallel expander delay 09— 11 1.4 0.8 ns
tL aD Logic array delay 2.6 3.3 4.0 5.0 ns
tLac Logic control array delay 25 3.3 4.0 5.0 ns
tioe Internal output enable delay 0.7 0.8 1.0 2.0 ns
top1 Output buffer and pad delay |[C1 =35 pﬂ-[ 0.2 0.3 0.4 15 ns
top2 Output buffer and pad delay |C1= 35(pF€ (6) \\ \ 0.7 0.8 0.9 2.0 ns
tops Output buffer and pad delay |C1 = 35}9@ 5.2 5.3 5.4 5.5 ns
trx1 Output buffer enable delay C1 —§§ pF 4.0 4.0 4.0 5.0 ns
tzxo Output buffer enable delay C1l =\S\5ﬁF (6) 45 4.5 4.5 55 ns
trx3 Output buffer enable delay Mﬁ\ 9.0 9.0 9.0 9.0 ns
tyz Output buffer disable delay Clﬁ\pF\ 4.0 4.0 4.0 5.0 ns
tsu Register setup time T os 1.0 1.3 2.0 ns
ty Register hold time 17 2.0 25 3.0 ns
tesu Register setup ti t e of fast 1.9 1.8 1.7 3.0 ns
input
ten Register hol@%\ 0.6 0.7 0.8 0.5 ns
input
tro Reglstt;f\ 1.2 1.6 1.9 20 | ns
tcove | Combinatorial delay— 0.9 11 14 20 | ns
tie Arfay clockdelay 2.7 3.4 4.2 50 | ns
ten |Register enabe time 26 33 4.0 50 | ns
toron lobal-control, delay 16 1.4 17 10 | ns
tprRE §i§ter preset time 2.0 24 3.0 3.0 ns
torr \Re\qist}e\gclear time 2.0 24 3.0 3.0 ns
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Table 28. EPM7032S Internal Timing Parameters  Note (1) ﬁ\
Symbol Parameter Conditions Speed Grade lhﬁ\
5 6 RN
Min | Max | Min | Max | Min | Max W\Q M9)<
toia PIA delay @ 11 11 14 107 ns
tipa Low-power adder (8) 12.0 10.0 0 110 | ns

Notes to tables:

(¢Y)

information on switching waveforms.

@

Mre 13 for more

These values are specified under the recommended operating conditions shown in Table

This minimum pulse width for preset and clear applies for both global clear and array controls. The t po 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 o

©)]

parameter applies for both global and array clocking.

4

(6)
M

devices, add an additional 0.1 ns to the PIA timing value.
The t pa parameter must be added to the t_ op, t ac, tic, tens

®)

running in the low-power mode.

Tables 29 and 3

These parameters are measured with a 16-bit loadable, enabled, up/

ow the EPM7064S AC operating conditions.

ensive de@ characterization. This

Table 29. EPM7064S External Timing ParW (Eﬁ\rt 1of2)  Note(1)
Symbol Parameter Con 'tm / Speed Grade Unit
-5 -6 -7 -10
Min | Max | Min | Max | Min | Max | Min | Max
tpp1 Input to non-registered output Cl\:35~pli 5.0 6.0 7.5 10.0 ns
tppo 1/0 input to non-registered Cl1=35 % J 5.0 6.0 7.5 100 | ns
output
tsy Global clock setup time 2.9 3.6 6.0 7.0 ns
ty Global clock hoIéQﬁ}g 0.0 0.0 0.0 0.0 ns
tesu Global clock getup-time of fast 2.5 25 3.0 3.0 ns
input
ten Global holdtime, of Tast 0.0 0.0 05 05 ns
input
tcor | Globalclock tooutput delay | C1 = 35 pF 3.2 4.0 45 50 | ns
ten Glabahclagk-high Yime 2.0 25 3.0 4.0 ns
teL Global clocklow time 2.0 25 3.0 4.0 ns
tasu NF&X clocK sétup time 0.7 0.9 3.0 2.0 ns
tan [ Array clock hold time 18 2.1 2.0 3.0 ns
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Table 29. EPM7064S External Timing Parameters (Part 2 of 2)  Note (1) ﬁ s
(N
Symbol Parameter Conditions Speed Grade lmt\
5 6 REN
Min | Max | Min | Max | Min | Max tQ/I Maﬁ
tacol Array clock to output delay C1=35pF 5.4 6.7 15— _leB/ ns
tacH Array clock high time 2.5 2.5 3.0 40\ ns
tacL Array clock low time 25 25 3.0 K @p J ns
teppw Minimum pulse width for clear |(2) 25 25 3.0 \ﬁ/ ns
and preset
topH Output data hold time after C1=35pF(3) 1.0 1.0 1.0 1.0 ns
clock
tenT Minimum global clock period 5.7 7.1 8.0 10.0 | ns
fonT Maximum internal global clock | (4) 175.4 1478{ \ 125.0] 100.0 MHz
frequency
taCNT Minimum array clock period \5\7 7.\(. 8.0 100 | ns
facnT Maximum internal array clock | (4) 175.4 40.8 125.0 100.0 MHz
frequency
fuax | Maximum clock frequency ®) 250.0|[ ( |200:0 166.7 125.0 MHz
Table 30. EPM7064S Internal Timing Parameters (Wof 2) — Note(1)
Symbol Parameter Conditions Speed Grade Unit
-5 -6 -7 -10
Mib Max | Min | Max | Min | Max | Min | Max
tn Input pad and buffer delay 0.2 0.2 0.5 05| ns
tio 1/0 input pad and buffer delay 0.2 0.2 0.5 05| ns
trIN Fast input delay 2.2 2.6 1.0 10 | ns
tsexp Shared expander delay 3.1 3.8 4.0 50 | ns
tpExP Parallel expander delay \ \ 0.9 11 0.8 0.8 [ ns
tLAD Logic array delay 2.6 3.2 3.0 5.0 | ns
tac Logic control array delay 25 3.2 3.0 50 | ns
tioe Internal output P{%&{Ie delay 0.7 0.8 2.0 20 | ns
top1 Output buffer/a.kd\p@\Qelay L€1=35 pF 0.2 0.3 2.0 15| ns
ton2 Output bufferand-pachdelay | C1 = 35 pF (6) 0.7 0.8 25 20 | ns
tons Output hiiffer and pad defdy |C1 =35 pF 5.2 5.3 7.0 55 | ns
oy Output hulfer enable dglay | C1 =35 pF 4.0 4.0 4.0 50 | ns
[ Outputbuffer enable delay | C1 = 35 pF (6) 45 45 45 55 | ns
tyxa Ut bufferenable delay | C1 =35 pF 9.0 9.0 9.0 9.0 | ns
tys \Quitput buffer disable delay | C1 =5 pF 4.0 4.0 4.0 50 | ns
tsy Reyister setup time 058 1.0 3.0 2.0 ns
t Reyister hold time 17 2.0 2.0 3.0 ns
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Table 30. EPM7064S Internal Timing Parameters (Part2 of 2)  Nofe (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade m
-5 -6 -7 10
Min | Max | Min | Max | Min | Max \MQ Mg}x
tesu Register setup time of fast 1.9 18 3.0 /\ \ZNL ns
input
ten Register hold time of fast 0.6 0.7 0.5 K })j ns
input
trRD Register delay 1.2 1.6 \\LQ 20 | ns
tcom Combinatorial delay 0.9 1.0 1.0 20 | ns
tic Array clock delay 2.7 3.3 3.0 5.0 | ns
ten Register enable time 2.6 3.2 3.0 50 | ns
tcLoB Global control delay 1.6 1.9 1.0 10| ns
tprRE Register preset time 2.0 2.4 2.0 30| ns
toLr Register clear time \Z\Q 2\4 2.0 3.0 | ns
toia PIA delay @ T4 .3 1.0 10 | ns
t pa Low-power adder (8) ;/2213/ 11.0 10.0 110 | ns

Notes to tables:

(1) These values are specified under the recommended oper:
information on switching waveforms.

(2) This minimum pulse width for preset and clear appli
must be added to this minimum width if the clear
path.

(3) This parameter is a guideline that is sample-te

(4) These parameters are measured with a 16-bit
(5) The f\yax values represent the highest freq
(6) Operating conditions: Vecjo =3.3V

g \TKQ shown in Table 14. See Figure 13 for more

r both global clear and array controls. The t pa parameter
set signal incorporates the t_ o parameter into the signal

donly and is based on extensive device characterization. This

enabled, up/down counter programmed into each LAB.

(7) For EPM7064S-5, EPM7064S-6, EPM7128S:6, EP S-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

timing value.
(8) The t pp parameter must be adde
running in the low-power mode.

&
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Tables 31 and 32 show the EPM7128S AC operating conditions.

AN
Table 31. EPM7128S External Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade / m M
6 7 10 [\s )
Min | Max | Min | Max | Min /@ WQ Max
tpp1 Input to non-registered output | C1 = 35 pF 6.0 7.5 i0.0 \j ) 15.0 ns
tpp2 1/0 input to non-registered C1=235pF 6.0 7.5 % 150 | ns
output
tsy Global clock setup time 3.4 6.0 7.0 11.0 ns
ty 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 ﬁ ﬁf’ 0.0 ns
input
tcor Global clock to output delay C1=35pF 0 2\§/ 5.0 8.0 ns
tcH Global clock high time 3.0 3. 4.0 5.0 ns
toL Global clock low time 3.0 ( < 3}% 4.0 5.0 ns
tasu Array clock setup time 0.9 3./()/ 2.0 4.0 ns
tan Array clock hold time l.§/ \2(8/ 5.0 4.0 ns
tacol Array clock to output delay C1=35pF 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
teppw Minimum pulse width for clear | (2) //\/ 0 3.0 4.0 6.0 ns
and preset @
topH Output data hold time after Cl= 3@&0‘ 1.0 1.0 1.0 ns
clock
tenT Minimum global clock period 6.8 8.0 10.0 13.0 | ns
fent Maximum internal global cIo&% 147.1 125.0 100.0 76.9 MHz
frequency
tacNT Minimum array clock period \ \ 6.8 8.0 10.0 130 | ns
facnT Maximum internal array clock | (4) 147.1 125.0 100.0 76.9 MHz
frequency
fuax Maximum clock fyaguency (5) 166.7 166.7 125.0 100.0 MHz
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Table 32. EPM7128S Internal Timing Parameters  Note (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade m
-6 -7 -10 /15\
Min | Max | Min | Max | Min | Max \MQ Mg}x
N Input pad and buffer delay 0.2 0.5 /0,5\ _/2/6 ns
tio 1/0 input pad and buffer delay 0.2 0.5 /(YF/ 20 | ns
te Fast input delay 26 1.0 [leo] ) ][ 20] ns
tsexp Shared expander delay 3.7 4.0 50 8.0 | ns
tpExP Parallel expander delay 11 0.8 08| 1.0 | ns
t AD Logic array delay 3.0 3.0 5.0 6.0 | ns
tac 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
top1 Output buffer and pad delay [C1 =35 pF 0.4 \2.0 15 40 | ns
top2 Output buffer and pad delay |C1 = 35 pF (6) 0.9 2\.5 2.0 5.0 | ns
tops Output buffer and pad delay |[C1 =35 pF \Qﬁ\ 7. 55 80 | ns
trx1 Output buffer enable delay C1=35pF ;1/& W 5.0 6.0 | ns
trxo Output buffer enable delay C1=35pF (6) /4(5 4.5 5.5 7.0 | ns
tzx3 Output buffer enable delay C1=35pF \9\3\ ) 9.0 9.0 10.0 | ns
txz Output buffer disable delay Cl=5pF 4\m 4.0 5.0 6.0 | ns
tsy Register setup time ;f) 3.0 2.0 4.0 ns
th Register hold time ;/7 2.0 5.0 4.0 ns
tesu Register setup time of fast 1.9 3.0 3.0 2.0 ns
input
ten Register hold time of fast ( < %J\B) 0.5 0.5 1.0 ns
input
trRD Register delay 14 1.0 2.0 1.0 | ns
tcom 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
tcLoB Global control delay ﬁ \ 2.0 1.0 1.0 10| ns
tpRE Register preset time 24 2.0 3.0 4.0 | ns
toLr Register clear time 2.4 2.0 3.0 4.0 | ns
toia PIA delay 7) 14 1.0 1.0 20 | ns
t pa Low-power agder 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
information on switching waveforms.

(2) This minimum pulse width for preset and clear applies for both global clear and array controls. The t pap

(3) This parameter is a guideline that is sample-tested only and is based on extensive device characte

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

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

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

(7) For EPM7064S-5, EPM7064S-6, EPM7128S-6, EPM7160S-6, EPM7160S-7, EPM7192S-7, a
these values are specified for a PIA fan-out of one LAB (16 macrocells). For each additi
devices, add an additional 0.1 ns to the PIA timing value.

(8) The t pa parameter must be added to the t| ap, t ac, tic, tens tsexp: tacL, and teppyw parameters for macrocells
running in the low-power mode.

d EPM7266S-7 devices,
fa-out in these

Tables 33 and 34 show the EPM716(7&(\: operat'@ conditions.

Table 33. EPM7160S External Timing Parameters (Partm Note (>\<

Symbol Parameter Conditions Spée({Grade Unit

o [ \p 10 15

Mip| MW Max | Min | Max | Min | Max
tpp1 Input to non-registered output | C1 =35 pF 6.0 7.5 10.0 15.0 ns
tppo 1/0 input to non-registered C1=235pF 6.0 7.5 10.0 150 | ns
output
tsy Global clock setup time 3.4 4.2 7.0 11.0 ns
ty Global clock hold time / / Ok) 0.0 0.0 0.0 ns
tesu Global clock setup time of fast /z 3.0 3.0 3.0 ns
input
= Global clock hold time of fast 0.0 0.0 0.5 0.0 ns
input
tco1 Global clock to output delay Cl\:?ﬁxpﬁ\ 3.9 4.8 5 8 ns
ten 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 1.1 2.0 4.0 ns
tan Array clock hold time 1.7 2.1 3.0 4.0 ns
tacor | Aray clock tooutput delay [C1 = 35 pF 6.4 7.9 10.0 150 | ns
tach | Array clock hightime 3.0 3.0 4.0 6.0 ns
tacL Array clg\(ﬁm\h@\ 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/ﬁresg
tooH utput Yata holdtime after | C1=35pF (3) | 1.0 1.0 1.0 1.0 ns
oc
tent Migimum-global clock period 6.7 8.2 10.0 130 | ns
fonT % um internal global clock | (4) 149.3 122.0 100.0 76.9 MHz
Kfrequen
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Table 33. EPM7160S External Timing Parameters (Part2 of 2)  Note (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade Lhrt\
-6 -7 -10 /45\

Min | Max | Min | Max | Min | Max (M\‘Q M@(
tACNT Minimum array clock period 6.7 8.2 10-0 _1/34@/ ns
facNT Maximum internal array clock | (4) 149.3 122.0 100.0 78. MHz

frequency
fmax Maximum clock frequency (5) 166.7 166.7 125.0 ;Q{))Zf MHz
Table 34. EPM7160S Internal Timing Parameters (Part 1 of 2)  Nofe (1)
Symbol Parameter Conditions /SReed Gra@ Unit
-6 - -10 -15

Min ﬂ\d@(\ Min Ma\g//(/lin Max | Min | Max
Y] Input pad and buffer delay /Oi, 6\3/ 0.5 20 | ns
tio 1/0 input pad and buffer delay ( o(z >0.3 0.5 20 | ns
tein Fast input delay \g&\/ 3.2 1.0 20 | ns
tsexp Shared expander delay 3.6 4.3 5.0 80 | ns
tpExP Parallel expander delay 1.0 13 0.8 1.0 | ns
L AD Logic array delay 2.8 3.4 5.0 6.0 | ns
t ac Logic control array delay 2.8 3.4 5.0 6.0 | ns
tioe Internal output enable delay 0.7 0.9 2.0 3.0 | ns
top1 Output buffer and pad delay |C1= 35(pr \\ \ 0.4 0.5 15 40 | ns
top2 Output buffer and pad delay |C1 = 35 N:\(&)\d 0.9 1.0 2.0 5.0 | ns
tops Output buffer and pad delay |[C1 —§§ pF 5.4 55 55 80 | ns
tzx1 Output buffer enable delay C1 =\3\5\<§F 4.0 4.0 5.0 6.0 | ns
trxo Output buffer enable delay Mﬁ\(e) 4.5 4.5 5.5 7.0 | ns
tzx3 Output buffer enable delay Clﬁ!}p& 9.0 9.0 9.0 10.0 | ns
txz Output buffer disable delay Cl=5pF J 4.0 4.0 5.0 6.0 | ns
tsu Register setup time 1.0 1.2 2.0 4.0 ns
th Register hold time, 1.6 2.0 3.0 4.0 ns
tesu Register setup ti fast 1.9 2.2 3.0 2.0 ns

input &Q\
ten Register@o\ st 0.6 0.8 0.5 1.0 ns
input
trp Registerdelay 1.3 16 2.0 10 | ns
tcoms | Combinatorial delay 1.0 13 2.0 10 | ns
te | Atray_tlock delay’ 2.9 35 5.0 6.0 | ns
ten Wna e time 2.8 3.4 5.0 6.0 | ns
toLog ™ &)ql control delay 2.0 2.4 1.0 1.0 | ns
tpRE_ \Re\qist\e\gpreset time 24 3.0 3.0 4.0 | ns
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Table 34. EPM7160S Internal Timing Parameters (Part 2 of 2)  Note (1) H Q
Symbol Parameter Conditions Speed Grade

-6 -7 -10 /l{
Min | Max | Min | Max | Min | Max w@ Me;x

tclr Register clear time 24 3.0 3.0 /4,8/ ns
tpia PIA delay (7 1.6 2.0 x6// 20| ns
tpa Low-power adder (8) 11.0 10.0 ( @.1. \ \ 13.0 | ns

Notes to tables:

@
@

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, p5 parameter
must be added to this minimum width if the clear or reset signal incorporates the t, x\p_parameter into the signal
path.
This parameter is a guideline that is sample-tested only and is based o ensive device characterization. This
parameter applies for both global and array clocking.
These parameters are measured with a 16-bit loadable, ené
The fyyax Values represent the highest frequency for pipelinee
Operating conditions: Vgco =3.3 V + 10% for commercial g

devices, add an additional 0.1 ns to the PIA timing value.
The t pa parameter must be added to the t, zp, t ac: tic
running in the low-power mode.

, tspxptaet s and toppyy parameters for macrocells

Tables 35 and 36 shaw/ the EPM7192S AC operating conditions.

Table 35. EPM7192S External Timing Par{n@ers (%%t 1of2)  Note(1)
Symbol Parameter onﬁ‘itign_s/ Speed Grade Unit
-7 -10 -15
Min | Max | Min | Max | Min | Max
tpp1 Input to non-registered output | C1 =35 pf) ) 7.5 10.0 15.0 ns
tppo 1/0 input to non-registered C1=235pF 7.5 10.0 15.0 ns
output
tsy Global clock set@\ﬁme 4.1 7.0 11.0 ns
ty Global clock Jrold time 0.0 0.0 0.0 ns
tesu Global clogk s imge of fast 3.0 3.0 3.0 ns
input &
ten Global block hold-time of fast 0.0 05 0.0 ns
inpyt—>
teor Global Sloek to ouput delay | C1 = 35 pF 4.7 5.0 8.0 ns
ten Global chack high time 3.0 40 5.0 ns
te \Global clock 1w time 3.0 4.0 5.0 ns
tasu \Aﬂ\'Qy\Lock setup time 1.0 2.0 4.0 ns
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Table 35. EPM7192S External Timing Parameters (Part 2 of 2)

Note (1)

A

Symbol Parameter Conditions Speed Grade Uﬁl‘t\
-7 -10 ]/,5/\
Min | Max | Min | Max Mi& Max
tAH Array clock hold time 1.8 3.0 40 I~ ns
tacol Array clock to output delay C1=35pF 7.8 10.9/ 15.0 ns
tACH Array clock high time 3.0 4.0 k 6.0 } ) ns
tacL Array clock low time 3.0 4.0 6.0 ns
teppw Minimum pulse width for clear |(2) 3.0 4.0 B0 ns
and preset
tobH Output data hold time after C1=35pF (3) 1.0 1.0 1.0 ns
clock
tenT Minimum global clock period 8.0 1607 13.0 ns
fonT Maximum internal global clock | (4) 125.0 1(?.0 76.9 MHz
frequency
tACNT Minimum array clock period \Q.O V A 100 13.0 ns
facNT Maximum internal array clock | (4) 12?( 1000 76.9 MHz
frequency
fmax Maximum clock frequency (5) 166\7 / 125.0 100.0 MHz
Table 36. EPM7192S Internal Timing Parameters}?}%l of2)  Note(7)
Symbol Parameter Conditions Speed Grade Unit
-7 -10 -15
Min | Max | Min | Max | Min | Max
N Input pad and buffer delay 0.3 0.5 2.0 ns
tio 1/0 input pad and buffer delay 0.3 0.5 2.0 ns
ten Fast input delay 3.2 1.0 2.0 ns
tsexp Shared expander delay \ \ 4.2 5.0 8.0 ns
tpExP Parallel expander delay 1.2 0.8 1.0 ns
tL AD Logic array delay 3.1 5.0 6.0 ns
tLac Logic control arréNelay 3.1 5.0 6.0 ns
tioe Internal outpy@éq@qelay 0.9 2.0 3.0 ns
tops Output bufferand-pachdelay | C1 = 35 pF 05 15 40 | ns
tona Output béfferand.pad detdy | C1 = 35 pF (6) 1.0 2.0 50 | ns
tons Output hulfer and-pad delay | C1 = 35 pF 5.5 55 70 | ns
trxa Outputbuffer enable delay | C1 =35 pF 4.0 5.0 60 | ns
trxo ot bufferenable delay | C1 = 35 pF (6) 45 55 70 | ns
trxa [Qutput buffer enable delay | C1 =35 pF 9.0 9.0 100 | ns
txz Qﬁ‘u{ut buffer disable delay |Cl=5pF 4.0 5.0 6.0 ns
tsy \@is\t‘e{setup time 11 2.0 4.0 ns
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Table 36. EPM7192S Internal Timing Parameters (Part 2 of 2)  Note (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade Lhik
7 10 /5
Min | Max | Min | Max Wn Ma&
th Register hold time 1.7 3.0 4.0 ns
trsu Register setup time of fast 2.3 3.0 ( 2<\ ns
input
trn Register hold time of fast 0.7 0.5 \))d ns
input J
trp Register delay 14 2.0 1.0 ns
tcoms Combinatorial delay 12 2.0 1.0 ns
tic Array clock delay 3.2 R0 6.0 ns
ten Register enable time ;/1 500 6.0 ns
tcLoB 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 ()] 2. 1.0 2.0 ns
tpa Low-power adder (8) \ \ 10\0 11.0 13.0 ns

Notes to tables:

@
@

50

These values are specified under the recommended op
information on switching waveforms.
This minimum pulse width for preset and clear ap

path.
This parameter is a guideline that is sampl¢
parameter applies for both global and arra)

ne LAB (16 macrocells). For each additional LAB fan-out in these
iming value.
)t ac tics tens tsexps tacL, and teppyy parameters for macrocells

devices, add an additional 0.1 ns to the
The t; pa parameter must be added to the t| |
running in the low-power mode.

&
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Tables 37 and 38 show the EPM7256S AC operating conditions.

AN
Table 37. EPM7256S External Timing Parameters  Note (1)
Symbol Parameter Conditions Speed Grade / LM
-7 -10 1
Min | Max | Min Maymn Max
tpp1 Input to non-registered output |C1 = 35 pF 75 10.@ ( \ )15.0 ns
tpp2 1/0 input to non-registered C1=235pF 7.5 10.6\ 15.0 ns
output N ]
tsy Global clock setup time 3.9 7.0 11.0 ns
ty Global clock hold time 0.0 0.0 0.0 ns
tesu Global clock setup time of fast 3.0 3.0 3.0 ns
input Q
ten Global clock hold time of fast 0.0 &xB 0.0 ns
input
tco1l Global clock to output delay C1=235pF 4.7 5.0 8.0 ns
ten Global clock high time 3.9/> 4o’ 5.0 ns
teL Global clock low time 3(0 ( }4.0 5.0 ns
tasu Array clock setup time 0.%\ J 2.0 4.0 ns
tAH Array clock hold time }.9 3.0 4.0 ns
tacor Array clock to output delay C1=35pF 7.8 10.0 15.0 ns
tacH Array clock high time 3.0 4.0 6.0 ns
tacL Array clock low time 3.0 4.0 6.0 ns
teppw Minimum pulse width for clear |(2) //\/ 3.0 4.0 6.0 ns
and preset
topH Output data hold time after Cl= SW 1.0 1.0 1.0 ns
clock
tenT Minimum global clock period 7.8 10.0 13.0 ns
fonT Maximum internal global cIo&% 128.2 100.0 76.9 MHz
frequency
tACNT Minimum array clock period \ \ 7.8 10.0 13.0 ns
facNT Maximum internal array clock | (4) 128.2 100.0 76.9 MHz
frequency
fmax Maximum clock fyeguency (5) 166.7 125.0 100.0 MHz
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Table 38. EPM7256S Internal Timing Parameters  Nofe (1) ﬁ
(N
Symbol Parameter Conditions Speed Grade Lhik
7 10 /5
Min | Max | Min | Max in Ma9
N Input pad and buffer delay 0.3 0.5 2 ns
tio 1/0 input pad and buffer delay 0.3 ()./5 2.0 ns
ten Fast input delay 3.4 b.@ ) 2.0 ns
tsexp Shared expander delay 3.9 5\.0\ 8.0 ns
tpEXP Parallel expander delay 11 0.8 1.0 ns
t aD Logic array delay 2.6 5.0 6.0 ns
tiac Logic control array delay 2.6 5.0 6.0 ns
tioe Internal output enable delay O./aﬂ (2\}) 3.0 ns
top1 Output buffer and pad delay |C1 =35 pF /({ﬁ/\ 15 4.0 ns
top2 Output buffer and pad delay |C1 = 35 pF (6) </f.0 2.0 5.0 ns
tops Output buffer and pad delay |C1 =35 pF 55 55 8.0 ns
trx1 Output buffer enable delay C1=35pF \4\0 5.0 6.0 ns
trxo Output buffer enable delay C1=35pF (6) ( ( \5 5.5 7.0 ns
trxs Output buffer enable delay C1=35pF \ S})O) 9.0 10.0 ns
tyz Output buffer disable delay |C1 =5 pF ‘/41/6 5.0 6.0 ns
tsy Register setup time 11 2.0 4.0 ns
ty Register hold time 1.6 3.0 4.0 ns
trsu Register setup time of fast 24 3.0 2.0 ns
input
tey Register hold time of fast ( < S\y 0.6 0.5 1.0 ns
input
trp Register delay 11 2.0 1.0 ns
tcoms Combinatorial delay 11 2.0 1.0 ns
tic Array clock delay 2.9 5.0 6.0 ns
ten Register enable time 2.6 5.0 6.0 ns
tcLoB Global control delay ﬁ \ 2.8 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 7) 3.0 1.0 2.0 ns
tpa Low-power agdder 8) 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
information on switching waveforms.

(2) This minimum pulse width for preset and clear applies for both global clear and array controls. The t pa paramete

(3) This parameter is a guideline that is sample-tested only and is based on extensive device chara(te

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

(5) The f\yax 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,
these values are specified for a PIA fan-out of one LAB (16 macrocells). For each additional LAB
devices, add an additional 0.1 ns to the PIA timing value.

(8) The t_ pa parameter must be added to the t op, t ac, tic, tens tsexps tacL: and teppyw Parameters for macrocells
running in the low-power mode.

n-out in these

Power Supply power (P) versus frequency (f
. is calculated with the following equ
Consumption

x in MHabfor MAX 7000 devices

P=P\nT+ Pio=lconTt %

The P|p value, which depends en-the-device output load characteristics
and switching frequency, cg n d using the guidelines given in

Application Note 74 (Evaluating Rower/for Altera Devices).

The lgcnT Value, whi epends on the switching frequency and the
application logic, is ulated with the following equation:

IccinT =

A x MCrgp + BX (MCpgy — MCrqp) + C X MCysep * fimax X tog ¢

The para rs in this equation are shown below:

mber of macrocells with the Turbo Bit option turned on,
ported in the 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 MAX+PLUS Il Report File (.rpt)
fMA@ = Highest clock frequency to the device
O.c = 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 Ic¢ Equation Constants

Device A B N
EPM7032 1.87 0.52 0.144 )
EPM7064 1.63 074 [[[ oa44
EPM7096 1.63 0.74 0144
EPM7128E 117 054 ) | 0096
EPM7160E 1.17 054 "\ 0.096
EPM7192E 1.17 osa_ |/ / 0.096
EPM7256E 1.17 054~ 0.096
EPM7032S 0.93 0.40 0.040
EPM7064S 0.93 0.40 0.040
EPM7128S 0.93 040 0.040
EPM7160S 0.98 0.40 0.040
EPM7192S o983 0.40 0.040
EPM7256S 0.93 0.40 0.040

This calculation provides a
using a pattern of a 16-bit, |
LAB with no output load

operation because this
the device and the en

onmental operating conditions.

ate based on typical conditions
2nabled, up/down counter in each
alues should be verified during
asurement is sensitive to the actual pattern in
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Figure 14 shows typical supply current versus frequency for

MAX 7000 devices.

Figure 14. lcc vs
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Figure 14. I vs. Frequency for MAX 7000 Devices (Part 2 of 2)
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Figure 15 shows typical supply current versus frequency for MAX7000S

devices. K
Figure 15. lc vs. Frequency for MAX 7000S Devices (Part 1 of 2) /\
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Figure 15. I vs. Frequency for MAX 7000S Devices (Part 2 of 2)
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Figures 16 through 22 show the pac
devices.

kage pin-out diagrams for MA

0

(O

Figure 16. 44-Pin Package Pin-Out Diagram

Package outlines not drawn to scale.
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s are available in MAX 7000S devices only.

Altera Corparation

ions shown in parenthesis are only available in MAX 7000E and MAX 7000S devices.
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Figure 17. 68-Pin Package Pin-Out Diagram

Package outlines not drawn to scale.
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Notes:

(1) The pin functions show! pare iS are only available in MAX 7000E and MAX
7000S devices.

(2) JTAG ports are avaijable 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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Figure 19. 100-Pin Package Pin-Out Diagram

Package outline not drawn to scale.
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Figure 20. 160-Pin Package Pin-Out Diagram

Package outline not drawn to scale.
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Figure 21. 192-Pin Package Pin-Out Diagram

Package outline not drawn to scale.
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Revision
History

64

The information contained in the MAX 7000 Programmable Logic Devic
Family Data Sheet version 6.6 supersedes information published j
previous versions. The following changes were made in the 70
Programmable Logic Device Family Data Sheet version 6.6:

Version 6.6

The following changes were made in the MAX 700
Device Family Data Sheet version 6.6:

m  Added Tables 6 through 8.

Version 6.5

The following changes were made in MAX 7@ Programmable Logic
Device Family Data Sheet version 6.5;

m  Updated text on page~16:

Version 6.4

The following changes w,

N3 he MAX 7000 Programmable Logic
Device Family Data Sheet/vérsion 6.4:

= Added Note (5 page 28.

Version 6.3
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