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Features Q Complete family of CMOS EPLDs solves design tasks ranging from
fast 20-pin address decoders to 100-pin LSI custom peripherals.

O Theadvanced MAX 5000 architecture combines the speed, ease of use,
and familiarity of PAL devices with the density of programmable gate
arrays.

O MAX 5000 EPLDs provide 15-ns combinatorial delays, counter
frequencies up to 100 MHz, pipelined data rates of 100 MHz, and
high-complexity designs with true system clock rates up to 66 MHz.

O  Available in a wide variety of packages, including DIP, SOIC, J-lead,
PGA, and QFP formats in windowed ceramic and plastic one-time-
programmable versions.

Q MAX+PLUS and MAX+PLUS II PC- and workstation-based
development tools compile large designs in minutes.

O An industry-standard EDIF interface to workstation and third-party
CAE tools is available.

Figure 1 shows the MAX 5000 modular architecture.
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Figure 1. MAX 5000 Modular Architecture

EPM5192

EPM5130
EFPM5128

EPM5064

EPM5032

EPM5016

Macrocells 16 128 192
Maximum Flip-Flops 21 168 252
Maximum Latches 32 128 256 384
Pins 20 44 100/84/68 100/84
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Fami |y O  Multiple Array MatriX (MAX) 5000 architecture solves speed, density,
. . and design flexibility problems
Highlights Advanced macrocell array provides registered, combinatorial, or

flow-through latch operation.
-  Expander product-term array automatically provides additional
combinatorial or registered logic.
-  Decoupled 1/0 block with dual feedback on 1/O pins allows
flexible pin utilization.
-  Programmable Interconnect Array (PIA) provides automatic 100%
routing in devices with multiple LABs.
—  Each macrocell supports combinatorial and registered operation,
using single or multiple clocks within a single EPLD.
O MAXS5000 Performance
—  Pipelined data rates up to 100 MHz
- Counters as fast as 100 MHz
—  tpp performance from 15 ns to 25 ns
— Advanced 0.8-micron CMOS EPROM technology
O MAX 5000 Logic Density
—  16- to 192-macrocell devices
20- to 100-pin packages
32 to 384 flip-flops and latches
More than 32 product terms on a single macrocell
—  Product-term expansion on any data or control path
0 MAX+PLUS & MAX+PLUS II Design Tools
—  Design entry via unified, hierarchical schematic capture, Altera
Hardware Description Language (AHDL), and waveform design
entry (waveform entry in MAX+PLUS II only)
—  Fast, automatic design processing with logic synthesis
- Automatic design partitioning into multiple EPLDs
(MAX+PLUS II only)
- Automatic device fitting, no hand-editing needed
Hardware and software design verification tools
Q EDIF interface to MAX+PLUS & MAX+PLUS II provides paths to
Viewlogic Systems, Valid Logic Systems, Mentor Graphics, and
other workstation-based CAE tools.

General MAX 5000 Erasable Programmable Logic Devices (EPLDs) represent a
. s revolutionary step in programmable logic: they combine innovative
Descri Pthl'l architecture and state-of-the-art process to offer optimum performance,

logic density, flexibility, and the highest speeds and densities available in
general-purpose reprogrammable logic. These EPLDs are high-speed, high-
density replacements for SSI and MSI TTL and CMOS packages and
conventional PLDs. For example, an EPM5192 replaces over 100 7400-series
SSI and MSI TTL and CMOS packages, integrating complete subsystems
into a single package, saving board area, and reducing power consumption.
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The MAX 5000 EPLDs range in density from 16 to 192 macrocells. They are
divided into two groups: higher-speed EPLDs (EPM5016 and EPM5032)
and higher-density EPLDs (EPM5064, EPM5128, EPM5130, and EPM5192).
The higher-speed devices achieve system clock frequencies of 66 MHz, and
are capable of counter frequencies of 100 MHz.

Logic Array Blocks The EPM5016 and EPM5032 EPLDs have a single
Logic Array Block (LAB). The EPM5064, EPM5128, EPM5130, and EPM5192
EPLDs contain multiple LABs. Each LAB contains a macrocell array, an
expander product-term array, and a decoupled I/O block. Expander
product terms (expanders) are unallocated, inverted product terms that
can be used and shared by all macrocells in the LAB to create combinatorial
and registered logic. Thus, expressions requiring up to 66 product terms
can be implemented in a single macrocell. Signals in the higher-density
devices are routed between multiple LABs by a Programmable Interconnect
Array (P1A) that ensures 100% routability. This multiple array architecture
enables MAX 5000 EPLDs to offer the speed of smaller arrays with the
integration density of larger arrays.

Modular Architecture The modular architecture of MAX 5000 EPLDs
provides integration solutions over a wide range of logic densities. Migration
from one type of device to another is easy. For example, the EPM5128 and
EPM5130 EPLDs have the same logic capacity, but have packages optimized
to handle different I/ O requirements. Over the entire family, a wide range
of packaging options for both through-hole and surface-mount applications
is available. Plastic one-time-programmable (OTP) packages are available
for economical volume production.
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Logic Design Entry Logic designs are created and programmed into
MAX 5000 EPLDs with the MAX+PLUS and MAX+PLUS II development
systems. These complete CAE systems offer hierarchical design entry
tools, automatic design compilation and fitting, timing simulation, and
device programming. The MAX+PLUS and MAX+PLUS Il Compilers
feature advanced logic synthesis algorithms, allowing designs to be entered
in a variety of high-level formats while ensuring the most efficient use of
EPLD resources. The combination of a flexible architecture and advanced
CAE tools ensures rapid design cycles so that a design may go from
conception to completion in single day. Interfaces to third-party tools are
also available to allow design entry and logic simulation on a variety of

workstation platforms.
Functional MAX 5000 EPLDs use CMOS EPROM cells to configure logic functions
. e within the devices. The device architecture is user-configurable to
Descrl ptlon accommodate a variety of independent logic functions, and the EPLDs can
be erased for quick and efficient iterations during design development and
debug cycles.
| Altera Corporation Page 127 I
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Logic Array MAX 5000 EPLDs contain from 1 to 12 Logic Array Blocks (LABs). Each
LAB, shown in Figure 2, consists of a macrocell array, an expander product-
Block term array, and an I/O control block. (The number of macrocells and

expanders in the arrays varies with each device.) Macrocells are the primary
resource for logic implementation, but if needed, expanders can be used to
supplement the capabilities of any macrocell. The expander product-term
array consists of a group of unallocated, inverted product terms. Flexible
macrocells and allocable expanders facilitate variable product-term designs
without the waste associated with fixed product-term architectures. Thus,
PAL or PLA devices are easily integrated into MAX 5000 EPLDs. The
outputs of the macrocells feed the decoupled I/0 block, which consists of
a group of programmable tri-state buffers and I/0 pins. In the EPM5064,
EPM5128, EPM5130, and EPM5192 EPLDs, multiple LABs are connected
by a Programmable Interconnect Array (PIA).

Figure 2. Logic Array Block

The LAB consists of a ™1
macrocell array, an
expander product-term
array, and a decoupled I/O
block. The flexibility of the
LAB ensures high speeds | |
and efficient device N
utilization. P
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Macrocells The MAX 5000 macrocell, shown in Figure 3, consists of a programmable
logic array and an independently configurable register. This register may
be programmed for D, T, JK, or SR operation, as a flow-through latch, or
bypassed for purely combinatorial operation. Combinatorial logic is
implemented in the programmable logic array, which consists of three
product terms ORed together that feed one input of an XOR gate. The
second input to the XOR gate is also controlled by a product term that
makes it possible to implement active-high or active-low logic. The XOR
gate is also used for complex XOR arithmetic logic functions and for
De Morgan’s inversion to reduce the number of product terms. The output
of the XOR gate feeds the programmable register, or bypasses it for purely
combinatorial operation. The logic array ensures high speed while
| Page 128 Altera Corporation |
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Figure 3. MAX 5000 Macrocell T-90-01
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eliminating inefficient, unused product terms. Also, expanders can be
allocated to enhance the capability of the logic array.

Additional product terms, called secondary product terms, are used for
Output Enable, Preset, Clear, and Clock logic. Preset and Clear product
terms drive the active-low asynchronous Preset and asynchronous Clear
inputs to the configurable flip-flop. The Clock product term allows each
register to have an independent Clock and supports positive- and negative-
edge-triggered operation. Macrocells that drive an output pin may use the
Output Enable product term to control the active-high tri-state buffer in
the I/0 control block. These secondary product terms allow 7400-series
TTL functions to be emulated exactly.

The MAX 5000 macrocell configurability makes it possible to efficiently
integrate complete subsystems into a single device. All macrocell outputs
are globally routed within a LAB and also feed the PIA to provide efficient
routing of signal-intensive designs.

Each LAB has two clocking modes: array (asynchronous) and global
{(synchronous). During array clocking, each flip-flop is clocked by a product
term. Thus, any input or internal logic may be used as a clock. Systems that
require multiple clocks are easily integrated into MAX 5000 EPLDs. Array
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clocking also allows each flip-flop to be configured for positive- or negative-

edge-triggered operation, giving the macrocell a high degree of flexibility.

Global clocking is provided by a dedicated Clock signal (CLK). This direct
connection provides enhanced clock-to-output delay times. Since each
LAB has one global clock, all flip-flop clocks within it are positive-edge-
triggered from the CLK pin. If the CIK pin is not used as a global clock, it
may be used as a dedicated input.

Exp ander The expander product-term array (Figure 4) contains unallocated, inverted

product terms that enhance the macrocell array. Expanders can be used
Product and shared by all product terms in the LAB. Wherever extra logic is needed
Terms (including register control functions), expanders can be used to implement

the logic. These expanders provide the flexibility to implement register-
and product-term-intensive designs for MAX 5000 EPLDs.

Figure 4. Expander Product Terms to Macrocsli Array and
Expander Product-Term Array
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Expanders are fed by all signals in the LAB. One expander may feed all
macrocells in the LAB or multiple product terms in the same macrocell.
Since expanders also feed the secondary product terms of each macrocell,
complex logic functions can be implemented without using additional
macrocells. Expanders can also be cross-coupled to build additional flip-

flops or latches.
VO Control Each LAB has an I/O control block (Figure 5) that consists of a user-
configurable 1/O control function for each 1/0 pin. The 1/O control block
Block is fed by the macrocell array. The tri-state buffer is controlled by a dedicated

macrocell product term, and drives the [/O pad.
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Figure 5. /0 Control Block

The decoupled I/Q control block features dual feedback to maximize use of device pins.
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Each MAX 5000 EPLD has dual feedback—a feedback path both before
and after the tri-state buffer—for every I/O pin. The tri-state buffer
decouples the I/O pins from the macrocells so that all registers within the
LAB canbe “buried.” Thus, I/O pins can be configured as dedicated input,
output, or bidirectional pins. In multi-LAB devices, I/ O pins feed the PIA.

w

Programmable The higher-density MAX 5000 devices (EPM5064, EPM5128, EPM5130,
and EPM5192) use a Programmable Interconnect Array (PIA) to route

Interconnect signals between the various LABs. The PIA routes only the signals required

Array for implementing logic in an LAB, and is fed by all macrocell feedbacks
and all I/O pin feedbacks. Unlike channel routing in masked or
programmable gate arrays—where routing delays are variable and path-
dependent—the PIA has a fixed delay. Because the PIA eliminates skew
between signals, timing performance is easy to predict.
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imi Timing within MAX 5000 EPLDs is easily determined with MAX+PLUS
Tlmlng Model and MAX+PLUS II software or with the models shown in Figure 6.
MAX 5000 EPLDs have fixed internal delays, which allow the user to
determine the worst-case timing for any design. For complete timing
information, both MAX+PLUS and MAX+PLUS II software provide point-
to-point delay prediction, full timing simulation, and detailed timing

analysis.
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Figure 6. Timing Models Multi-LAB EPLDs 1-90-01
Design performance can '
be predicted with these > Egp;gger
timing models and the > toxe
devi rformance _ =
5}):0%0%028. INPUT E Ctlong(rlgﬁggigy lan > v
=" input > fiac tere
Delay » i Register Qutput
w > L°%'§Q§'ay s, f?; Delay IfQ Pin
- 1 _ t .
> Lap H leome > ‘o0 >[5
o tLATGH tﬂ
Gilobal Clock Delay  f,¢ o
> > Clock
PIA > Delay >
Delay > t
'P" Rl 1C
I_. Feedback
Dttalay ot
1O Delay | i)
T
Single-LAB EPLDs
» Expander J
> Delay
> lexp
—»| LogicAray
L:'NPUT -»| Control Delay o) > L
Input > bac [
Delay > - Register Output
tw | togehray lt |70 Doy YO Pin
- t N ¢ =
> ban H teomn op —EE
o fI.ATCH IXZ
Global Clock Delay f.¢ Ly
> Clock
» /O » Delay »
Delay P ¢
tIO Ll 1C
Feedback
Delay -
tFD

The timing models shown in Figure 6 can be used together with the
internal timing parameters for a particular EPLD to derive timing
information. External timing parameters are derived from a sum of internal
parameters and represent pin-to-pin timing delays. Figure 7 shows the
internal timing waveforms for these devices. Refer to Application Brief 75
for further information on MAX 5000 EPLD timing.

Desi gn MAX 5000 EPLDs contain a programmable Security Bit that controls access
. to the data programmed into the device. If this feature is used, a proprietary
Secu rity design implemented in the device cannot be copied or retrieved. This

feature provides a high level of design security, since programmed data
within EPROM cells is invisible. The Security Bit that controls this function,
as well as all other program data, is reset by erasing the EPLD.
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Functional
Testing

MAX+PLUS &
MAX+PLUS I
Development
Systems

MAX 5000 EPLDs are fully functionally tested and guaranteed. Complete
testing of each programmable EPROM bit and all internal logic elements
ensures 100% programming yield. AC test measurements are performed
under the conditions shown in Figure 8.

T-90-01
Figure 8. AC Test Conditions

Power supply transients can affect AC vCC
measurements. Simultaneous transitions
of multiple outputs should be avoided for 464 Q
accurate measurement. Threshold tests (150 Q)
must not be performed under AC Device to Test
conditions. L arge-amplitude, fast ground Output System
current transients normally occur as the = T
device outputs discharge the load I
capacitances. When these transients flow 250 Q
through the parasitic inductance between (82 Q) C1 (includes JIG
the device ground pin and the test system o capacitance)
ground, it can create significant reductions Device input
in observabie input noise immunity. rise and fal 1

times < 3 ns =

Note: Numbers in parentheses are for the
EPM5016 EPLD.

Test programs can be used and then erased during early stages of the
production flow. This facility to use application-independent, general-
purpose tests, called generic testing, is unique among user-configurable
logic devices. EPLDs also contain on-board logic test circuitry to allow
verification of function and AC specifications of devices in windowless
packages.

The MAX+PLUS and MAX+PLUS II development systems are unified
CAE systems for integrating designs into MAX 5000 EPLDs. Table 1
summarizes the features available in each MAX+PLUS and MAX+PLUS1I
package.

Designs can be entered as logic schematics with the Graphic Editor or as
state machines, truth tables, and Boolean equations with the Altera
Hardware Description Language (AHDL); waveform design entry is also
available with MAX+PLUS II software. Logic synthesis and minimization
optimize the logic of a design. Automatic design partitioning into multiple
EPLDs is also available with MAX+PLUS Il software. Errors in a design are
automatically located and highlighted in the original design file. Design
verification and timing analysis are performed with built-in timing
simulators, timing analyzers, and delay prediction.
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Table 1. MAX 5000 EPLD Design Entry Design Compilation & Verification
Development Systems &
Software Packages /
& &
/& § &
& /.8 S &
$ §/85/8/5 /0 /&/S/S/) /&
& &/ §/E/E /& /E/S /S N
&F S/ &)/ /§/S/E&/F/F /& /&
§/ /&§/E/ &/ EF/E/E/5/E/8/F /&
J S/E/8/e/L/E/S/E/S/&
. & -~ & 3 =
MAX+PLUS Ii: S/ /) E/E /L /S (S )§ /&
PLDS-HPS ViV |V vV I V|V | vV I vV ]|v
PLS-HPS vivi v v v iV v | v
PLS-OS v v v
PLS-ES v
PLS-WS/HP v v v
PLS-WS/SN v v v
MAX+PLUS:
PLDS-MAX v v | v vV I v (v v
PLS-MAX v vV | v vViiv v
=
Hosted on IBM PS/2, PC-AT, or compatible machines, and workstations :;
(e.g., HP/ Apollo and Sun), MAX+PLUS and MAX+PLUSII give designers n
the tools to quickly and efficiently create complex logic designs. Further =
details about the MAX+PLUS and MAX+PLUS II development systems ©
are available in the PLDS-MAX & PLS-MAX, PLS-WS/HP, PLS-WS/SN,
and PLDS-HPS, PLS-HPS, PLS-OS & PLS-ES data sheets in this data book.
Device MAX 5000 EPLDs can be programmed on an IBM PS/2, PC-AT, or
. compatible computer with an Altera Logic Programmer card, the Master
Programmlng Programming Unit (MPU), and an appropriate device adapter. These

items are included in the complete PLD5-MAX and PLDS-HPS
Development Systems or may be purchased separately. MAX 5000 EPLDs
can also be programmed with third-party hardware (see the Third-Party
Development & Programming Support Data Sheet in this data book). Contact
Altera or your programming equipment manufacturer for more
information.
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EPM5016 EPLD

T-4 ¢-19-69
Features O High-speed 20-pin DIP, J-lead, or SOIC single-LAB MAX 5000 EPLD
- Combinatorial speeds with tpp = 15 ns
- Counter frequencies up to 100 MHz
- Pipelined data rates up to 100 MHz
16 individually configurable macrocells
32 expander product terms (expanders) that allow 34 product terms in
a single macrocell
Up to 21 flip-flops or 32 latches
Up to 10 input latches that can be constructed with cross-coupled
expanders
24-mA output drivers to allow direct interfacing to system buses
Programmable I/O architecture allowing up to 16 inputs and 8 outputs
Available in 20-pin windowed ceramic DIP package, or plastic one-
time-programmable (OTP) DIP, J-lead (PLCC), and 300-mil SOIC
packages

o000 00 OO0

Genera| The Altera EPM5016 EPLD is a Multiple Array MatriX (MAX) 5000-family

. s CMOS EPLD that is optimized for speed. It can integrate multiple SSI and

Description MSI TTL and 74HC devices. In addition, it can replace any 20-pin PAL or
PLA device with logic left over for further integration. See Figure 9.

Figure 9. EPM5016 Package Pin-Out Diagrams

Package outlines not drawn to scale.
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Figure 10 shows output drive characteristics of EPM5016 1/0O pins and
typical supply current versus frequency for the EPM5016 EPLD.

Figure 10. EPM5016 Output Drive Characteristics and I vs. Frequency
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The EPM5016 EPLD contains 16 macrocells (see Figure 11). The expander
product-term array for the EPM5016 EPLD contains 32 expanders. The /O
control block contains 8 bidirectional 1/O pins that can be configured for
dedicated input, dedicated output, or bidirectional operation. All I/O pins
feature dual feedback for maximum pin flexibility.
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EPM5016 EPLD

Figure 11. EPM5016 Block Diagram
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The EPM5016 has 16 macrocells and 32 expanders. Numbers in parentheses are for the PLCC package.
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Absolute Maximum Ratings  Note: See Operating Requirements for EPLDs in this data book.
Symbol Parameter Conditions Min Max | Unit
Veo Supply voltage With respect to GND -2.0 7.0 \
Vep Programming supply voltage See Note (1) -2.0 135 Vv
Vi DC input voltage -2.0 7.0 '
I'max DC V¢ or GND current 200 mA
lout DC output current, per pin -25 25 mA
Po Power dissipation 1000 mw
Tg1g Storage temperature No bias —65 150 °C
Tame | Ambient temperature Under bias —65 135 °C
T, Junction temperature Under bias 150 °C
Recommended Operating Conditions  See Note (2)
Symbol Parameter Conditions Min Max | Unit
Voo Supply voltage 475(4.5)|525(55)| V
Vi Input voltage 0 Veo V'
Vo Output voltage 0 Vee V'
Ta Qperating temperature For commercial use 0 70 °C
Ta Operating temperature For industrial use —40 85 °C
tr tnput rise time 100 ns
te Input fall time 100 ns
DC Operating Conditions ~ See Notes (2), (3), (4)
Symbol Parameter Conditions Min Typ Max | Unit
VIH High-level input voltage 2.0 Veg+03] V
ViL Low-level input voltage -0.3 0.8 A
Vo High-level TTL output voltage loq = =12mADC 24 v
Voo Low-level output voltage loL = 24 mADC 0.5 \)
1 Input leakage current V| =Vge or GND -10 10 uA
loz Tri-state output off-state current Vg =Vgg or GND -40 40 BA
lcct Vo supply current (standby) V| =V or GND 80 110 (150) | mA
lceca Vo supply current (active) V| =V or GND, No load, 85 115 (175) | mA
f = 1.0 MHz, See Note (5)
Capacitance
Symbol Parameter Conditions Min Max | Unit
Cin Input capacitance Vin =0V, f=10MHz 10 pF
Cout |Output capacitance Vout = 0V.f = 1.0 MHz 12 pF
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AC Operating Conditions ~ See Note (4) T-42-/9-09
External Timing Parameters EPM5016-15 | EPM5016-17 | EPM5016-20
Symbol Parameter Conditions Min [Max | Min | Max | Min | Max | Unit
ten1 Input to non-registered output C1 = 35pF 15 17 20 ns
tep2 I/O input to non-registered output 15 17 20 ns
tsu Global clock setup time 6 8 11 ns
ty Global clock hold time 0 0 ns
tcor Global clock to output delay Ct = 35pF 9 1 13 ns
ten Global clock high time 5 6 8 ns
teL Global clock low time 5 6 8 ns
tasu Array clock setup time 5 7 9 ns
tan Array clock hold time 5 7 8 ns
tacor |Array clock to output delay C1 = 35pF 15 17 20 ns
tacH Array clock high time See Note (6) 4 7 ns
tacL Array clock low time 6 7 9 ns 1
tent Minimum global clock period 10 12 16 ns !
font Max. intemnal global clock frequency | See Note (5) 100 83.3 62.5 MHz
tacnt | Minimum array clock period 10 12 16 ns
facnt | Max. intemal array clock frequency | See Note (5) 100 83.3 62.5 MHz
Fuax Maximum clock frequency See Note (7) 100 83.3 62.5 MHz =

2

Internal Timing Parameters  See Note (8) EPM5016-15 | EPM5016-17 | EPM5016-20 §
Symbol Parameter Conditions Min [Max | Min [Max | Min | Max | Unit e
iy Input pad and buffer delay 4 5 5 ns
tio i/Q input pad and buffer delay 4 5 5 ns
texp Expander array delay 5 8 10 ns
tiap Logic array delay 6 7 9 ns
tiac Logic control array delay 4 5 7 ns
top Qutput buffer and pad delay C1 = 35pF 4 4 5 ns
tzx Cutput buffer enable delay 7 7 8 ns
tyz Qutput buffer disable delay C1 = 5pF 7 7 8 ns
tsy Register setup time 2 5 8 ns
tatcy | Flow-through latch delay 1 1 1 ns
tap Register delay 1 1 1 ns
tcome | Combinatorial delay 1 1 1 ns
ty Register hold time 6 8 9 ns
L Array clock delay 6 6 8 ns
tics Global clock delay 0 1 2 ns
tep Feedback delay 1 1 1 ns
tpre Register preset time 3 6 6 ns
toin Register clear time 3 6 6 ns
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Notes to tables:

@

()
@)
4)

(5)
(6)

(7)
(8)

Minimum DC input is -0.3 V. During transitions, the inputs may undershoot to

~2.0 V or overshoot to 7.0 V for periods shorter than 20 ns under no-load conditions.

Numbers in parentheses are for military and industrial temperature-range versions.

Typical values are for T, =25° Cand V=5 V.

Operating conditions: V=5V 5%, T, =0° Cto 70° C for commercial use.
Vee =5 V1 10%, T, =—40° C to 85° C for industrial use.

Measured with a device programmed as a 16-bit counter.

This parameter is measured with a positive-edge-triggered clock at the register. For

negative-edge clocking, the tycy and tycp parameters must be swapped.

The fy;4x values represent the highest frequency for pipelined data.

For information on internal timing parameters, refer to Application Brief 75.

Product Availability

Operating Temperature Avalilability

Commercial
Industrial
Military (-55° C to 125° C)

(0° C to 70° C)
(=40° G t0 85° C)

EPM5016-15, EPM5016-17, EPM5016-20
EPM5016-20
Consult factory
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EPM5032 EPLD

T-+AC-17-O
Features O High-speed 28-pin DIP, J-lead, or SOIC single-LAB MAX 5000 EPLD
—  Combinatorial speeds with tpp = 15 ns
—  Counter frequencies up to 76 MHz
-  Pipelined data rates up to 83 MHz

O 32 individually configurable macrocells
U 64 expander product terms (expanders) that allow 66 product terms
on a single macrocell
Q  Up to 42 flip-flops or 64 latches
QO Up to 21 input latches that can be constructed with cross-coupled
expanders
O  Programmable 1/O architecture allowing up to 24 inputs and 16
outputs
U Available in 28-pin windowed ceramic or plastic one-time-
programmable (OTP) DIP and J-lead packages, as well as plastic OTP
300-mil SOIC packages
General The Altera EPM5032 EPLD is a Multiple Array MatriX (MAX) 5000-family
. ax CMOS EPLD optimized for speed. It can integrate multiple SSI and MSI 3
DeSCI'IptIOI'I TTL and 74HC devices. In addition, it can replace multiple 20-pin PAL or
PLA devices with logic left over for further integration. See Figure 12.
=
m >
Figure 12. EPM5032 Package Pin-Out Diagrams 2 X
93
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Figure 13 shows output drive characteristics of EPM5032 1/0O pins and
typical supply current versus frequency for the EPM5032 EPLD.

Figure 13, EPM5032 Output Drive Characleristics and I vs. Frequency
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The EPM5032 EPLD contains 32 macrocells (see Figure 14). The EPM5032
expander product-term array contains 64 expanders. The I/O control
block contains 16 bidirectional I/ QO pins that can be configured for dedicated
input, dedicated output, or bidirectional operation. All I/O pins feature

dual feedback for maximum pin flexibility.
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Figure 14. EPM5032 Block Diagram

Expander Product-Term Array (64)

Altera Caorporation
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I The EPM5032 has 32 macrocells and 64 expanders. Numbers in parentheses are for J-lead packages.
15 (22) INPUT (> <1 INPUT 1 (8)
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27 () INPUT L= <1 INPUT 13 (20)
28 (7) INPUT [ <__] nNPUT 14 (21)
Y v
MACROGELL 2 | MACROCELL1  |—] ——[<H voa o
MACROCELL 4 N MACROCELL3 | ——I< S voa
MACROCELL 6 E MACROCELLS  |—» ——1 S s a2
MACROCELL 8 R MACROCELL7  |——p» ——1 ] s g3
MACROCELL 10 8 MACROCELLY  |«—P» ——I< > oo (18)
MACROCELL 12 N MACROCELL 11 |t—» ——F ] 1o 10 (7
MACROCELL 14 N MACROCELL 13 |l— j—@ Vo 11 (18)
MACROCELL 16 CE; MACROCELL 15 |<—— C:grgrol o 12 (19)
MACROCELL 18 T MACROCELL17 |<—®{ Block Vo 17 (24)
MACROCELL 20 MACROCELL19 | «——> ————— > 1o 18 (25
MACROCELL 22 MACROCELL 21 [ —p j—@ QO 19 {26)
MACROCELL 24 MACROCELL23  |a—p» ——F w020 e
MACROCELL 26 MACROCELL25 | «—»] ——K S o2 @ 3
MACROCELL 28 MACROCELL 27  |—P» j—@ Vo 24 (3)
MACROGELL 30 MACROCELL29  |d—P= j—@ 110 25 (4)
MACROCELL 32 MACROCELL31  |<t—P» j—@ o 26 (5) m E
p >
J T
S
o



http://elcodis.com/parts/6234606/EPM5130.html

ALTERA CORP 4?E D ME 0595372 0002163 194 EEALT (

EPM5032 EPLD T-9-/7-09 Data Sheet |

Absolute Maximum Ratings  Note: See Operating Requirements for EPLDs in this data book.

Symbol Parameter Conditions Min Max | Unit
Veo Supply voltage With respect to GND 2.0 7.0 Vv
Vep Programming supply voltage See Note (1) -2.0 135 v
vV DC input voltage —2.0 7.0 v

I MAX DC V¢ or GND current 300 mA
touT DC output current, per pin -25 25 mA
Po Power dissipation 1500 mw
Tsta Storage temperature No bias —65 150 °C
T amB Ambient temperature Under bias —65 135 °C
T, Junction temperature Under bias 150 °C

Recommended Operating Conditions  See Note (2)
Symbol Parameter Conditions Min Max | Unit
Voo Supply voltage 475{4.5)|5.25(55) V
' Input voltage 0 Vee v
Vo Output voliage 0 Veo v
Ta Operating temperature For commercial use 0 70 °C
Ta Operating temperature For industrial use -40 85 °C
Te Case temperature For military use =55 125 °C
tR Input rise time 100 ns
te Input fall time 100 ns
DC Operating Conditions  See Notes (2), (3), (4}
Symbol Parameter Conditions Min Typ Max | Unit
Vin High-level input voltage 2.0 Ve +03] V
ViL Low-level input voltage 0.3 0.8 v
Vonr High-level TTL output voltage loy = 4mADC 24 v
VoL Low-level output voltage lo. = 8mADC 0.45 v
I Input leakage current V| =V or GND -10 10 uA
loz Tri-state output off-state current Vg =V or GND -40 40 MA
lcct V ce supply current (standby) V| =V or GND 120 150 (200) | mA
lcea V o supply current (active) V| =V or GND, No load, 125 155 (225) | mA

f = 1.0 MHz, See Note (5)

Capacitance
Symbol Parameter Conditions Min Max { Unit
CiN Input capacitance Viy = 0V, f = 1.0MHz 10 pF
Cout QOutput capacitance Vout = 0V, f = 1.0 MHz 12 pF
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AC Operating Conditions  See Note (4) 7: ﬁ/ $-! 7-0 7
External Timing Parameters EPM5032-15 | EPM5032-17 | EPM5032-20 | EPM5032-25

Symbol Parameter Conditions | Min | Max | Min | Max | Min |Max | Min | Max | Unit

tept Input to non-registered output C1 = 35pF 15 17 20 25 ns

tpp2 HO input to non-registered output 15 17 20 25 | ns

tsu Global clock setup time 9 10 12 15 ns

th Global clock hold time 0 0 0 0 ns

tcos Global clock to output delay C1 = 35pF 10 10 12 15 | ns

ten Global clock high time 6 6 7 8 ns

toL Global clock low time 6 6 8 ns

tasu Array clock setup time 7 8 9 12 ns

tan Asray clock hold time 7 8 9 12 ns

tacor |Aray clock to output delay C1 = 35pF 15 15 |. 20 25 [ ns

tacH Array clock high time See Note (6) 6 7 9 ns

tacL Array clock low time 7 8 9 11 ns

tenT Minimum global clock period 13 14 16 20 | ns

font Max. internal global clock frequency | See Note (5) | 76.9 714 62.5 50 MHz

tacnt | Minimum array clock period 13 14 16 20 | ns 3
facnt | Max. internal array clock frequency | See Note (5) | 76.9 71.4 2.5 50 MHz

fuax Maximum clock frequency See Nota (7) | 83.3 83.3 714 62.5 MHz =

72

Internal Timing Parameters  See Note (8) EPM5032-15 | EPM5032-17 | EPM5032-20 | EPM5032-25 g §
Symbol Parameter Conditions | Min |Max | Min |Max | Min | Max | Min | Max {Unit ©
Y Input pad and buffer delay 4 5 5 7 ns

tio /O input pad and buffer delay 4 5 5 7 ns

texp Expander array delay 8 8 10 16 ns

tap Logic array delay 6 7 9 10 ns

tac Logic control array delay 4 5 7 7 ns

top Output buffer and pad delay C1 = 35pF 4 4 5 5 ns

try Qutput buffer enable delay 7 7 8 11 ns

tyz Output buffer disable delay C1 = 5pF 7 7 8 11 ns

tsy Register setup time 5 5 5 8 ns

bty atcH | Flow-through latch delay 1 1 1 3 ns

tap Register delay 1 1 1 1 ns

tcoms | Combinatorial delay 1 1 1 3 ns

ty Register hold time 6 6 8 12 ns

Lo Array clock delay 6 8 8 10 ns

Lies Global clock delay 1 1 2 3 ns

tep Feedback delay 1 1 1 1 ns

tpre Register preset time 5 5 6 9 ns

toir Register clear fime 5 5 6 9 ns
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Notes to tables:

(1)

(2)
(3)
4)

(5)
6)

@)
(8)

Minimum DC input is 0.3 V. During transitions, the inputs may undershoot to

—2.0 V or overshoot to 7.0 V for periods shorter than 20 ns under no-load conditions.

Numbers in parentheses are for military and industrial temperature-range versions.

Typical values are for T =25°Cand V=5 V.

Operating conditions: Ve =5V £ 5%, T, = 0° C to 70° C for commercial use.
Ve =5V 110%, T, =—40° C to 85° C for industrial use.
Vee =5V 10%, Tc = -55° C to 125° C for military use.

Measured with a device programmed as a 32-bit counter.

This parameter is measured with a positive-edge-triggered clock at the register. For

negative-edge clocking, the tacy and t,cp parameters must be swapped.

The fy 4% values represent the highest frequency for pipelined data.

For information on internal timing parameters, refer to Application Brief 75.

Product Availability
Operating Temperature Availability
Commercial (0° Cto70° C) EPMS032-15, EPM5032-17, EPM5032-20,
EPM5032-25
Industrial (—40° C to 85° C) EPM5032-25
Military (-55° C to 125° C) EPM5032-25

Note: Only military-temperature-range EPLDs are listed above. MIL-STD-883-compliant
product specifications are provided in Military Product Drawings (MPDs), available by
calling Altera Marketing at (408) 984-2800. These MPDs should be used to prepare Source
Control Drawings (SCDs). See Military Products in this data book.
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Features

General
Description

T#,-79-69

High-density 64-macrocell general-purpose MAX 5000 EPLD

128 shareable expander product terms providing flexible logic

expansion

—  Over 32 product terms in a single macrocell

— 64 additional latches provided by cross-coupled expanders

O Multi-LAB MAX architecture with tpp = 25 ns, counter frequencies up
to 50 MHz, and pipelined data rates up to 62.5 MHz

O Programmable 1/O architecture allowing up to 36 inputs and 28
outputs

Q  44-pin J-lead package that easily integrates 10 standard PALs in
1/2square inch of board space; windowed ceramic or plastic one-
time-programmable packages for volume production

(g

The Altera EPM5064 EPLD is a user-configurable, high-performance
Multiple Array MatriX (MAX) 5000-family EPLD that serves as a high-
density replacement for 7400-series SSI and MSI TTL and CMOS logic. In
addition, it can integrate multiple 20- and 24-pin low-density PLDs. For
example, the EPM5064 EPLD can integrate the logic contained in over 10
standard 20-pin PALs.

Figure 15 shows the package pin-out for the EPM5064 J-lead package. This
package occupies only 1/2 square inch of board space.

Figure 15. EPM5064 Package Pin-Out Diagram

Package outline not drawn te scale.
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Figure 16 shows output drive characteristics of EPM5064 1/0O pins and
typical supply current versus frequency for the EPM5064 EPLD. The high
integration density of the EPM5064 EPLD often greatly reduces system
power requirements.

100 |-
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| lo ‘ Output Current (mA) Typ.

Figure 16. EPM5064 Output Drive Characteristics and ¢ vs. Frequency
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The EPM5064 consists of 64 macrocells equally divided into 4 Logic Array
Blocks (LABs) that each contain 16 macrocells (see Figure 17). Each LAB
also contains 32 expander product terms. The flexibility of the LABs allows
easy integration of any common PLD.

The EPM5064 EPLD has 8 dedicated input pins, one of which can be used
as a global system clock that provides enhanced clock-to-output delays.
The device has 28 1/0 pins that can be configured for input, output, or
bidirectional data flow. The I/O pins feature dual-feedback to allow any
macrocell to be buried. Two of the LABs have 8 1/O pins (ensuring high
speed for 8-bit bus functions) and the other two LABs have 6 I/O pins.
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Figure 17. EPM5064 Block Diagram — 5/
7-%6-/5-09
The EPM5064 EPLD has 64 macrocells divided into 4 Logic Array Blocks.
9 INPUT (> <1 INPUT 35
11 INPUT [ & <] INPUT/CLK 34
12 INPUT T2 < INPUT 33
13 INPUT <1 INPUT 31
' Dedicated Inputs l
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Absofute Maximum Ratings

7 44~/9-09 Detashest

Note: See Operating Requirements for EPLDs in this data book.

Symbol Parameter Conditions Min Max | Unit
Veo Supply voltage With respect to GND -2.0 7.0 Vv
Vep Programming supply voltage See Note (1) -2.0 13.8 Vv
Vi OC input voltage -2.0 7.0 v
lpmax DC V¢ or GND current 400 mA
louT DC output current, per pin -25 25 mA
Pp Power dissipation 2000 mw
Tgrg Storage temperature No bias —65 150 °C
T amB Ambient temperature Under bias -65 136 °C
Ty Junction temperature Under bias 1560 °C
Recommended Operating Conditions  See Note (2)
Symbol Parameter Conditions Min Max | Unit
Veo Supply voltage 475(45)|525(5)| V
V) Input voltage 0 Voo v
Vo Output voltage 0 Vee v
Ta Operating temperature For commercial use 0 70 °C
Ta Operating temperature For industrial use —40 85 °C
Te Case temperature For military use -55 125 °C
th Input rise time 100 ns
te Input fall time 100 ns
DC Operating Conditions  See Notes (2}, (3), (4)
Symbol Parameter Conditions Min Typ Max | Unit
ViH High-leve! input voltage 2.0 Ve 403 V
ViL Low-level input voltage 0.3 08 v
You High-level TTL output voltage loy = 4mADC 24 v
VoL Low-level output voltage loL = 8mADC 0.45 v
1 input leakage current V| =Vggp or GND -10 10 pA
loz Tri-state output ofi-state current Vo =V or GND -40 40 HA
leey V o supply current (standby) V| =V or GND 90 125 (200) | mA
lces Ve supply current (active) V| =V or GND, No ioad, 95 135 (225) | mA
f = 1.0 MHz, See Note (5)
Capacitance
Symbol Parameter Conditions Min Max | Unit
Cin Input capacitance ViN=0V,f=1.0MHz 10 pF
Cour | OQutput capacitance Vour = 0V.f = 1.0MHz 20 pF
| Page 152 Altera Corporation |
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AC Operating Conditions ~ See Note (4) 7 5/ &7 0 7

External Timing Parameters EPM5064-1 | EPM5064-2 | EPM5064

Symbol Parameter Conditions Min [Max | Min {Max | Min {Max | Unit

trp1 Input to non-registered output C1 = 35pF 25 30 35 ns

tepa I/O input to non-registered output 40 45 55 ns

tsy Global clock setup time 15 20 25 ns

th Global clock hold time 0 0 0 ns

tecot Global clock to output delay C1 = 35pF 14 16 20 ns

ten Global clock high time 8 10 12.5 ns

teL Global clock low time 8 10 12.5 ns

tasu Array clock setup time 5 6 8 ns

tan Array clock hold time 6 8 10 ns

tacor | Array clock to output delay C1 = 35pF 25 30 35 ns

tacH Array clock high time See Note (6) 11 14 16 ns

tact Array clock low time 9 11 14 ns

tent Minimum global clock period 20 25 30 ns

font Max. internal global clock frequency | See Note (5) 50 40 33.3 MHz

tacnt | Minimum array clock period 20 25 30 ns 3
facnt | Max. internal array clock frequency | See Note (5) 50 40 33.3 vHz |
fM AX Maximum clock frequency See Note (7) 62.5 50 40 MHz =2

>

Internal Timing Parameters  See Note (8) EPM5064-1 | EPM5064-2 | EPM5064 z
Symbol Parameter Conditions Min | Max | Min | Max | Min |Max | Unit §
Uy Input pad and buffer delay 5 7 9 ns

tio I/O input pad and buffer delay 6 6 9 ns

texp Expander array delay 12 14 20 ns

tiap Logic array delay 12 14 16 ns

iac Logic control array delay 10 ) 12 13 ns

top Qutput buffer and pad delay C1 = 35pF 5 5 6 ns

Ly Qutput buffer enable delay 10 11 13 ns

by Output buffer disable delay C1 = 5pF 10 11 13 ns

tey Register setup time 6 8 10 ns

tyatcy | Flow-through latch delay 3 4 4 ns

tan Register delay 1 2 2 ns

tcoms | Combinatorial delay 3 4 4 ns

ty Register hold time 6 8 12 ns

tie Array clock delay 14 16 18 ns

tics Global clock delay 2 2 3 ns

tep Feedback delay 1 1 2 ns

tere Register preset time 5 6 7 ns

ter Register clear time 5 6 7 ns

L Prog. Interconnect Array delay 14 16 20 ns
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Notes to tables:

(1) Minimum DC input is —0.3 V. During transitions, the inputs may undershoot to
-2.0V or overshoot to 7.0 V for periods shorter than 20 ns under no-load conditions.
(2) Numbers in parentheses are for military and industrial temperature-range versions.
(3) Typical values are for Ty =25°Cand V=5 V.
(4) Operating conditions: V=5V £5%, T, =0° C to 70° C for commercial use.
Ve =5V #10%, T, = —40° C to 85° C for industrial use.
Vee =5V £10%, Te =-55° C to 125° C for military use.
(5) Measured with a device programmed as a 16-bit counter in each LAB.
(6) This parameter is measured with a positive-edge-triggered clock at the register. For
negative-edge clocking, the t, ¢y and t¢p parameters must be swapped.
(7} The fygox values represent the highest frequency for pipelined data.
(8) For information on internal timing parameters, refer to Application Brief 75.

Product Availability

Operating Temperature Availability
Commercial (0° Cto 70° C) EPM5064-1, EPM5064-2, EPM5064
Industrial (—40° C to 85° C) EPM5064
Military (-55° C to 125° C) EPM5064

Note: Only military-temperature-range EPLDs are listed above. MIL-STD-883-compliant
product specifications are provided in Military Product Drawings (MPDs), available by
calling Altera Marketing at (408) 984-2800. These MPDs should be used to prepare Source
Control Drawings (SCDs). See Military Products in this data book.
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Features O High-density 128-macrocell general-purpose MAX 5000 EPLD
256 shareable expander product terms that allow over 32 product
terms in a single macrocell
Q  High-speed multi-LAB architecture
- tppasfastas25ns
~  Counter frequencies up to 50 MHz
—  Pipelined data rates up to 62.5 MHz

0 Programmable I/Oarchitecture allowing up to 60 inputs or 52 outputs
U Available in 68-pin windowed ceramic or plastic one-time-
programmable (OTP) J-lead packages and in 68-pin windowed ceramic
PGA packages
General The Altera EPM5128 EPLD is a user-configurable, high-performance

. as Multiple Array MatriX (MAX) 5000-family EPLD that provides a high-
Desc"ptlon density replacement for 7400-series SSI and MSI TTL and CMOS logic. For
example, a 74161 counter uses only 3% of the EPM5128 EPLD. The EPM5128
EPLD can replace over 60 TTL MSI and SSI components and integrate
multiple 20- and 24-pin low-density PLDs. Figure 18 shows the J-lead and

PGA package diagrams for the EPM5128 EPLD.

W

Figure 18. EPM5128 Package Pin-Out Diagrams

See Table 2 in this data sheet for PGA package pin-oufs. Package outlines not drawn to scale.
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Figure 19 shows output drive characteristics of EPM5128 1/0O pins and
typical supply current versus frequency for the EPM5128 EPLD.
Figure 19. EPM5128 Output Drive Characteristics and I vs. Frequency
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The EPM5128 EPLD consists of 128 macrocells equally divided into 8 Logic
Array Blocks (LABs) that each contain 16 macrocells (see Figure 20). Each
LAB also contains 32 expander product terms. The EPM5128 EPLD has 8
dedicated input pins, one of which may be used as a global (synchronous)
system clock. The EPM5128 device contains 52 I/O pins that can be
configured for input, output, or bidirectional data flow. Four of the LABs
have 8 1/0 pins, and the other 4 have 5 1/0 pins.
| Page 156 Altera Corporation |
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Figure 20. EPM5128 Block Diagram 7‘-9/4_./9__ Y
Numbers in parentheses are for PGA packages.
1 (B6) INPUT/CLK > <1 INPUT (A7) 68
2 (AB) INPUT [ <1 INPUT (A8) 68
32 (L4) INPUT > <71 INPUT (L) 36
34 (L5) INPUT = <1 INPUT (K6) 35
Dedicated Inputs
LABA v Global Clock ¥ LABH
4 (a5) 1o S MAGROCELL 1 MACROCELL 120 <] vo (Ba) e
5 (B4 o K MACROCELL 2 MACROCELL 119 S o (a9) 64
5 (A1) o KS5H MACROCELL 3 MACROCELL 118 > 1o (B9) 63
7 3 1o K35 MACROCELL 4 MACROCELL 117 S vo (a10) 62
8 (a9 vo[KS5H MACROCELL 5 —— 1 < MACROGELL 116 <) 1o (B10) 61
8 (a2 o[ <SH MACROCELL 6 — SN MACROCELL 115 ] 1o {B11) 60
10 (82) o &K>H MACROGELL 7 MACROCELL 114 S vo (o1 59
1" @) wSH MACROCELL 8 MACROCELL 113 < vo (c1o) 58
MACROCELLS MACROGELLS
9t0 16 121t0 128
LAB B {} + * {} LAB G
12 (c2) vo MACROCELL 17 MACROCELL 101 L) 1o (p11) 57
13 (C1) ¥O MACROCELL 18 MACROCELL 100 ) 1o (D10) 56
14 02 OCH  macmoceLLe | 1 MAGROCELL®9 - vo E1) 55
15 (01 o KSH MACROCELL 20 MACROCELL 98 HZS] vo (F11) 53
17 (1) vo KS5H MACROCELL 21 < ——> MACROCELL 87 -] vo (F10) 52 =
MACROCELLS MACROCELLS >
2210 32 Plrotg rammabj[e 10210 112 >
nterconnec [8))]
LAB C {} * Arra * {} LAB F o
18 (F2) WO MmACROCELL 33 (PIA MACROCELL 85 HCH vo @) 51 =
19 (F1) vo [ MACROCELL 34 MACROGELL 84 <] 1o (H11) 49
21 (@1) o K5 MACROCELL 35 — MACROCELL 83 ] vo (H10) 48
22 (H2) o [ MACROGELL 36 MACROCELL 82 S vo iy 47
23 (H1)y vo K53 MACROCELL 37 <— MACROCELL 81 L[] vo 1) 46
MACROCELLS MACROCELLS
38 10 48 8610 96
wep VY Y VvV usE
24 (12) Vo K3 MACROCELL 49 MACROCELL 72 L ] 1o (k11) 45
25 @) wo [ MACROCELL 50 MACROCELL 71 ] 10 (K10) 44
26 K1y vo [ MACRQGELL 51 MACROCELL 70 HTS] 1o (Lto) 43
27 (k2) o (K5 MAGROGELL 52 MACROCELL 69 S o ey 42
2 (12) 1o Ko MACROCELL 53 =" <— MACROGELL 68 H 1o (key 41
20 (k3) vo K+ MACROCELL 54 e SN MACROCELL 67 HSS vo sy 40
30 (3) 1o K5 MACROGELL 55 MAGROCELL 66 ] 1o (Ke) a9
31 (ka) vo K5 MACROCELL 56 MACROCELL 65 S vo 17y 38
MACROCELLS MACROCELLS
57 to 64 731080
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Absolute Maximum Ratings  Note: See Operating Requirements for EPLDs in this data book.
Symbol Parameter Conditions Min Max | Unit
Veo Supply voltage With respect to GND -2.0 7.0 A
Vpp Programming supply voltage See Note (1) -2.0 13.5 v
Vi DC input voltage -2.0 7.0 v
Epmax DCV ¢ or GND current 500 mA
lout DC output current, per pin —25 25 mA
Pp Power dissipation 2500 mw
Ts1a Storage temperature No bias —65 150 °C
T ame Ambient temperature Under bias —65 135 °C
Ty Junction temperature Under bias 150 °C
Recommended Operating Conditions  See Note (2}
Symbol Parameter Conditions Min Max | Unit
Voo Supply voltage 4.75(4.5)1525(55)| V
\' Input voltage 0 Veeo A
Vo Output voltage 0 Voo Vv
Ta Operating temperature For commercial use 0 70 °C
Ta Operating temperature For industrial use —40 85 °C
T¢ Case temperature For military use =55 125 °C
tg Input rise time 100 ns
te Input fall time 100 ns
DC Operating Conditions  See Notes (2), (3), (4)
Symbol Parameter Conditions Min Typ Max | Unit
ViH High-level input voltage 2.0 Voo +03] V
ViL Low-level input voltage -0.3 0.8 \'
Vou High-levet TTL output voltage ton = 4mADC 2.4 v
VoL Low-level output voltage loL = 8mADC 0.45 v
L Input leakage current V| =Vgg or GND -10 10 MA
loz Tri-state output off-state current Vo =Vgc or GND —40 40 nA
lcoy Vg supply current (standby) V| =Vge orGND 150 | 225(300) [ mA
loca Ve supply current (active) V| =Vc or GND, No load, 155 250 (350) 1 mA
f = 1.0 MHz, See Note (5)
Capacitance
Symbol Parameter Conditions Min Max | Unit
CiN Input capacitance Vin =0V, f=1.0MHz 10 pF
Cout |Output capacitance Voutr = OV.f = 1.0MHz 20 pF
| Page 158 Altera Corporation |
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AC Operating Conditions  See Note (4) 7 / ? o ?
External Timing Parameters EPM5128-1 | EPM5128-2 | EPM5128
Symbol Parameter Conditions Min |Max { Min |Max | Min | Max | Unit
tppy Input to non-registered output C1 = 35pF 25 30 35 ns
tpp2 I/O input to non-registered output 40 45 55 ns
tsy Global clock setup time 15 20 25 ns
th Global clock hold time 0 0 0 ns
tcot Global clock to cutput delay C1 = 35pF 14 16 20 ns
ten Global clock high time 8 10 12,5 ns
teL Global clock low time 8 10 12.5 ns
tasu Array clock setup time 5 6 8 ns
taH Array clock hold time 6 8 10 ns
tacot | Array clock to output delay C1 = 35pF 25 30 35 ns
tacH Array clock high time See Note (6) 11 14 16 ns
tacL Array clock low time 9 11 14 ns
tenT Minimum global clock period 20 25 30 | ns
fent Max. internal global clock frequency | See Note (5) 50 40 33.3 MRz
taent | Minimum array clock period 20 25 30 ns
facnt | Max. internal array clock frequency | See Note (5) 50 40 33.3 MHz
fumax Maximum clock frequency See Note (7) 62.5 50 40 MHz 2
>
Internal Timing Paramelers  See Note (8) EPM5128-1 | EPM5128-2 | EPM5128 :
Symbol Parameter Conditions Min |Max | Min |Max | Min { Max | Unit §
tin input pad and buffer delay 5 7 9 ns
Lo I/O input pad and buffer delay 6 6 9 ns
texp Expander array delay 12 14 20 ns
tiap Logic array delay 12 14 16 ns
tiac Loegic control array delay 10 12 13 ns
top Qutput buffer and pad delay C1 = 35pF 5 5 6 ns
toy Qutput buffer enable delay 10 1 13 ns
tyz Output buffer disable delay C1 = 5pF 10 11 13 ns
tsy Register setup time 6 8 10 ns
tiaTcH | Flow-through latch delay 3 4 4 ns
tap Register delay 1 2 2 ns
tcomp | Combinatorial delay 3 4 4 ns
ty Register hold time 6 8 10 ns
e Array clock delay 14 16 18 ns
lLies Global clock delay 2 2 3 ns
tep Feedback delay 1 1 2 ns
tpre Register preset time 5 6 7 ns
toln Register clear time 5 6 7 ns
=T Prog. Interconnect Array delay 14 16 20 ns
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Notes to tables:
(1) Minimum DC input is -0.3 V. During transitions, the inputs may undershoot to
-2.0 'V or overshoot to 7.0 V for periods shorter than 20 ns under no-load conditions.
(2) Numbers in parentheses are for military and industrial temperature-range versions.
(3) Typical values are for T, =25° Cand V=5 V.
(4) Operating conditions: Ve =5V 5%, T, =0°C to 70° C for commercial use.
Ve =5V £10%, T4 =—40° C to 85° C for industrial use.
Veoe =5V £10%, Te =-55° C to 125° C for military use.
(5) Measured with a device programmed as a 16-bit counter in each LAB.
(6) This parameter is measured with a positive-edge-triggered clock at the register. For
negative-edge clocking, the t, oy and t, o parameters must be swapped.
(7) The fyax values represent the maximum frequency for pipelined data.
(8) For information on internal timing parameters, refer to Application Brief 75.
Product Availability
Operating Temperature Availability
Commercial (0°Cto70°C) EPM5128-1, EPM5128-2, EPM5128
Industrial (—40° C to 85° C}) EPM5128
Military (-55° C 10 125° C) EPM5128
Note: Only military-temperature-range EPLDs are listed above. MIL-STD-883-compliant
product specifications are provided in Military Product Drawings (MPDs), available by
calling Altera Marketing at (408) 984-2800. These MPDs should be used to prepare Source
Control Drawings (SCDs). See Military Products in this data book.
Table 2 shows the pin-outs for the EPM5128 PGA package.
Table 2, EPM5128 PGA Pin-Outs
Pin  Function | Pin  Function | Pin Function | Pin  Function
A2 Vo BS o F10 I{o] K4 Je}
A3 O B10 1o F11 o K5 GND
A4 /O B11 /o G1 (o) K6 INPUT
A5 [e] c1 110 G2 vcC K7 vCC
A6 INPUT c2 fo] G10 GND K8 o)
A7 INPUT c10 110 G11 /O K9 o]
A8 INPUT Cc11 110 H1 170 K10 o
Ag 17O D1 /O H2 11O K11 o
Al10 o) D2 7o H10 fle] L2 o
B1 /O D10 1’0 H11 fe] L3 VO
B2 Vo D11 /(o] J1 1O L4 INPUT
B3 /o E1 o) J2 /o L5 INPUT
B4 70 E2 GND Jio (o] L6 INPUT
B5 VvCC E10 vCC J11 1o L7 (o]
B6 INPUT/CLK | EM I{e] K1 Vo L8 /0
B7 GND F1 11O K2 Tlo] L9 /0
B8 1o F2 10 K3 o L10 /0
| Page 160 Altera Corporation |
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Features

General
Description

TSt 7-0F
High-density 128-macrocell general-purpose MAX 5000 EPLD
128 macrocells optimized for pin-intensive applications, easily
integrating over 60 TTL MSI and SSI components
High pin count for 16- or 32-bit data paths
256 shareable expander product terms
- More than 32 product terms in a single macrocell
~ 128 additional latches provided by cross-coupling expanders
- All inputs can be latched without using macrocells
20 high-speed dedicated inputs for fast latching of 16-bit functions
Multi-LAB architecture ensuring high speeds
- tppasfastas25ns
—  Counter frequencies up to 50 MHz
- Pipelined data rates up to 62.5 MHz
Fast clock-to-output delays for bus-oriented functions
Programmable I/O architecture that allows up to 84 inputs or 64
outputs in windowed ceramic PGA, and windowed ceramic and one-
time-programmable (OTP) plastic QFP packages
Programmable 1/0O architecture that allows up to 68 inputs or 48
outputs in windowed ceramic and plastic OTP J-lead packages

o0 OO0

(ER

(M

The EPM5130 EPLD (see Figure 21) is a user-configurable, high-performance
Multiple Array Matrix (MAX) 5000-family EPLD that is optimized for pin-

intensive designs. It provides a high-density replacement for 7400-series
SSIand MSI TTL and CMOS logic.

Figure 21. EPM5130 Package Pin-Out Diagrams
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See Table 3 in this data sheet for QFFP pin-outs and Tabie 4 for PGA pin-
outs. Package outlines not drawn fo scale.
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The EPM5130 EPLD is available in windowed ceramic 84-pin J-lead chip
carrier (JLCC), 100-pin pin-grid array (PGA), and 100-pin quad flat pack
(WQFP) packages, as well as OTP plastic J-lead (PLCC) and QFP packages.

A single EPM5130 EPLD can quickly integrate multiple 20- and 24-pin
low-density PLDs and high-pin-count subsystems, such as custom DMA
controllers. In addition, it can handle a 32-bit data path application with
enough I/0 to allow the required control signals to be implemented.

Figure 22 shows output drive characteristics of EPM5130 I/O pins and
typical supply current versus frequency for the EPM5130 EPLD.

Figure 22, EPM5130 Output Drive Characteristics and I vs. Frequency
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The EPM5130 EPLD consists of 128 macrocells equally divided into 8 Logic
Array Blocks (LABs), each containing 16 macrocells and 32 expander
product terms (see Figure 23). Expander product terms can be used and
shared by all macrocells in the device to ensure efficient use of device
resources. Because the LAB is very compact, the high speeds required by
most I/O subsystems are maintained.

The EPM5130 EPLD has 20 dedicated input pins that allow high-speed
input latching of 16-bit functions. One of these inputs can be configured as
a global (synchronous) clock to provide enhanced clock-to-output delays
for bus-oriented functions. The EPM5130 EPLD also has 64 1/0 pins, 8 in
each LAB, that can be configured for input, output, or bidirectional data
flow. Dual feedback on the 1/O pins provides the most efficient use of
device pin resources.
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Figure 23. EPM5130 Block Diagram 7‘, Y6~ ?—' ) ?
Numbers in parentheses are for PGA packages; numbers in brackels are for J-lead packages.
16 (C7) [1] INPUT/GLK > <1 INPUT [38] (N4) 59
S (A10) [78] INPUT > <_1 INPUT [37] (M5) 60
10 (89) [79]  INPUT > <1 INPUT [38] (NS) 61
1 (A8} (80]  INPUT > <] INPUT [41) (N6} 64
14 (A8) [83]  INPUT > < INPUT [42) (M7) 65
15 (B7) (84) INPUTCD> <71 INPUT [43] (L7) 66
17 (A7) 2] INPUT > <] INPUT [44] (N7) 67
20 (C8) [5]  INPUTC™> <1 INPUT [47] (LB) 70
21 (45) 8]  INPUT > <1 INPUT [48) (N9) 71
22 (BS) [7] INPUT > <7 INPUT [49] (M8} 72
Dedicated Inputs
LABA Global Clock * LABH
1 @13 8 1o KSH MACROCELL 1 MACROCELL 120 IO [NCJ (C13) 100
2 ©12) 8 oM MACROCELL 2 MACROCELL 119 LTS 1o (NG (D12) 99
3 (a19) o) vo K5 MACROCELL 3 MACROCELL 118 S o 7 o19) 88
4 B12) (1] vo K5 MACROCELL 4 MACROCELL 117 S vo el €12 97
5 a2 121 vo SH MACROCELL 5 —— <i— MacROCELL1iE  HC.D] 10 751 (E13) 96
8 @1 [13] vo 5 MACROCELL 6 o | MASROCELL 145 S v 74l F11) 95
7 (a1} [NC] 1o K5 MACROCELL 7 MACROCELL 114 HTS 0 731 (G13) 92
8 (810) [NC] Vo [SH MACROCELL 8 MACROCELL 113 HZ o 721 @1) o
MACROGELLS MACROCELLS
Sto 16 12110128
wee VY ¥ V  usc
23 (a4 vo [ KS5H MACROCELL 17 MACROCELL 104 TS 10 [NC) (G12) 90
24 (849) 118 vo S5 MACROCELL 18 MACROCELL 103 - vo INC] (H13) 89
25 (a3) (18] vo K5 MACROCELL 16 MACROCELL 102 T vo (71] (13) 86
26 (a2 (17] vo KSH MACROCELL 20 MAGROCELL 101 L vo o1 wi2) a5
27 (83 (18 vo [ KS5H MACROCELL 21 ——> < MacROCELL100 _ HRTH vo [69] (K13} a4
28 (1) [21) voRSH MACROCELL 22 — = MACROCELL 99 T vo (e8] (K12) 83
20 (B2) INCI WO maCROCELL23 MACROCELL9s _ |HC S| V0 1671 (L13) 82
30 (B1) [Ng] vo [ MACROCELL 24 MACROCELL 97 TS vo 841 w12) 81
MACROCELLS MACROCELLS
2510 32 P|rog rammable 10510 112
nterconnect
LABC {} + Arra * {} LABF
31 (€2 22 vo 5 MACROCELL 32 (PIA MACROCELL 88 S vo INC) (Mt3) 8o
32 (C) (28] vo [ MACAOCELL 34 MACROCELL 87 S vo INC] (M12) 79
33 (02} o) vo K5 MACROCELL 35 MACROCELL 86 L] vo (831 n13) 78
3 (0 271 oK oM MACROCELL 36 MACROCELL 85 S 1o 0] (M11) 77
35 (E2) [28] VO RSH MACRGCELL 37 ==l < MACROCELL 84 S vo (s8] N12) 76
% (€N [29] vo[SH MACROCELL 38 | = MACROCELL 83 TS vo 1581 (1Y) 75
30 (F1) NGl vo &5 MACROCELL 39 MACROCELL 82 ] vo (571 (mto) 74
40 (@2) NC] o R MAGROCELL 40 MACROCELL 81 LS vo s8] 10y 73
MACROCELLS MACROCELLS
411048 8910 96
LABD {} + * {} LAB E
41 (@3 30) vo 5 MACROCELL 48 MACROCELL 72 L] 110 (NC) () 58
a2 @1y (1) voKSH MACROGELL 50 MAGROCELL 71 HES] 1o NG) (N3) 57
45 (H3) (37 o oM MACROCELL 51 MAGROCELL 70 ] vo 18] (M3) 58
46 w1 83 vo K5H MACROGELL 52 MACROCELL 69 HCH 10 1541 (N2) 55
47 W2 e o KSH MACROCELL 53 —— 1 < MACROCELL 68 LTS vo [s31 M2) =
48 (K1) (351 1o = MACROGELL 54 —— === MAGROCELL 67 -S| vo 21 (N1 53
49 (k2 (Ng] Lo EH MACROCELL 55 MACROCELL 66 HTS vo 1511 12 s2
50 (L1) (el vo 5H MACROCELL 56 MACROCELL 65 HH vo 1501 (1) 51
MACROGELLS MACROCELLS
571064 731080
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Absolute Maximum Ratings  Note: See Operating Requirements for EPLDs in this data book. |
Symbol Parameter Conditions Min Max | Unit
Veo Supply voltage With respect to GND -2.0 7.0 \
Vpp Programming supply voltage See Note (1) 2.0 13.5 A
A DC input voltage 2.0 7.0 v
tmax DC V g or GND current 500 mA
lout DC output current, per pin —25 25 mA
Pp Power dissipation 2500 mwW
Ts1g Storage temperature No bias —65 150 °C
Tamp | Ambient temperature Under bias 66 135 °C
T, Junction temperature Under bias 150 °C
Recommended Operating Conditions  See Note (2)
Symbol Parameter Conditions Min Max | Unit
Voo Supply voltage 4.75 (4.5) | 5.25 (5.5)| V
v, Input voltage Vee A J
Vo QOutput voltage Vee Vv ‘
|
Ta Operating temperature For commercial use 70 °C |
Ta Operating temperature For industrial use -40 85 °C }
Te Case temperature For military use 55 125 °C |
tg Input rise time 100 ns
te Input fall time 100 ns
DC Operating Conditions  See Notes (2), (3), (4)
Symbol Parameter Conditions Min Typ Max | Unit
VIH High-level input voltage 20 Vee+03] V
ViL Low-level input voltage 0.3 0.8 v
VoH High-level TTL output voltage loy = 4mADC 24 v
VoL Low-level output voltage lop = 8mADC 0.45 \'
L5 Input leakage current V| =Vc or GND -10 10 UA
laz Tri-state output off-state current Vg =Vgg or GND —40 40 UA
folel] Ve supply current (standby) V| =V or GND 175 250 (325) [ mA
lces V s supply current (active) V| =V ¢ or GND, No load, 180 275 (375) | mA i
f = 1.0 MHz, See Note (5) 1
Capacitance
Symbol Parameter Conditions Min Max | Unit
Cin Input capacitance Vin =0V, f =1.0MHz 10 pF
Coutr  [Output capacitance Voyt = 0V, f = 1.0MHz 20 pF
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AC Operating Conditions ~ See Note (4) T-46-19-07

External Timing Parameters EPM5130-1 | EPM5130-2 | EPM5130

Symbol Parameter Conditions Min [Max | Min {Max | Min | Max | Unit

trp1 Input to non-registered output C1 = 35pF 25 30 35 ns

tpp2 I/O input to non-registered output 40 45 55 ns

tsy Global clock setup time 15 20 25 ns

tH Global clock hold time 0 0 0 ns

teor Global clock to output delay C1 = 35pF 14 16 20 ns

teH Global clock high time 8 10 12.5 ns

tel Global clock low time 8 10 12.5 ns

tasu Array clock setup time 5 6 8 ns

taH Array clock hold time 6 8 10 ns

tacor | Array clock to output delay C1 = 35pF 25 30 35 ns

tacH Array clock high time See Note (6) 11 14 16 ns

tacL Array clock low time 9 1 14 ns

tont Minimum global clock pericd 20 25 30 ns

tonT Max. internal global clock frequency | See Note (5) 50 40 333 MHz

tacnr | Minimum array clock period 20 25 30 ns 3

faent | Max. internal array clock frequency | See Note (5) 50 40 33.3 MHz

famax Maximum clock frequency See Note (7) 62.5 50 40 MHz =
m >
U X

Internal Timing Parameters  See Note (8) EPM5130-1 | EPM5130-2 | EPM5130 5 o

Symbol Parameter Conditions Min |Max | Min | Max | Min |Max | Unit | [ §

by Input pad and buffer delay 5 7 9 ns

tio I/O input pad and buffer delay 6 6 9 ns

texp Expander array delay 12 14 20 ns

tiap Logic array delay 12 14 16 ns

tiac Lagic control array delay 10 12 13 ns

top Output buffer and pad delay C1 = 35pF 5 5 6 ns

t>y Qutput buffer enable delay 10 11 13 ns

tyr Output buffer disable delay C1 = 5pF 10 11 13 ns

tsu Register setup time 6 8 10 ns

tiaTon | Flow-through latch delay 3 4 4 ns

tap Register delay 1 2 2 ns

lecoms | Combinatorial delay 3 4 4 ns

ty Register hold time 6 8 10 ns

tic Array clock delay 14 16 18 ns

Lies Global clock delay 2 2 3 ns

lep Feedback delay 1 1 2 ns

tope Register preset time 5 6 7 ns

tor Register clear time 5 6 7 ns

teia Prog. Interconnect Array delay 14 16 20 ns
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Notes to tables:
(1) Minimum DC input is -0.3 V. During transitions, the inputs may undershoot to
—2.0 V or overshoot to 7.0 V for periods shorter than 20 ns under no-load conditions.
(2) Numbers in parentheses are for military and industrial temperature-range versions.
(3) Typical values are for T, =25°Cand Vo =5V.
(4) Operating conditions: Ve =5V £5%, T, =0° C to 70° C for commercial use.
Vee =5V 1 10%, Ty, = —40° C to 85° C for industrial use.
Vee =5V +10%, T = -55° C to 125° C for military use.
(5) Measured with a device programmed as a 16-bit counter in each LAB.
(6) This parameter is measured with a positive-edge-triggered clock at the register. For
negative-edge clocking, the t,cy and tpcp parameters must be swapped.
(7) The fyqax values represent the highest frequency for pipelined data.
(8) For information on internal timing parameters, refer to Application Brief 75.

Product Avallability
Operating Temperature Availability
Commercial (0° C to 70° C) EPM5130-1, EPM5130-2, EPM5130
Industrial (—40° C to 85° C) Consult factory ‘
Military (-55° C to 125° C) Consult factory !
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Table 3 shows the pin-outs for the EPM5130 QFP package. 7~ ¢¢ - /7,. 7

Table 3. EPM5130 QFP Pin-Outs
Pin Function Pin  Function | Pin Function | Pin  Function

1 Vo 26 Vi) 51 o) 76 o)

2 o} 27 1o 52 Is) 77 YO

3 /0 28 1o 53 1o 78 o)

4 e} 29 o) 54 o) 79 o)

5 /0 30 o) 55 Ie) 80 o)

6 ) 31 1O 56 o) 8t O

7 o) 32 o) 57 s} 82 IO

8 Te) 33 o) 58 Vo 83 IO

9 INPUT 34 o) 59 INPUT 84 IO

10 INPUT 35 o) 60 INPUT 85 1o
11 INPUT 36 10 61 INPUT 86 o)
12 GND 37 GND 62 GND 87 GND
13 GND 38 GND 63 GND 88 GND 3
14 INPUT 39 o) 64 INPUT 89 1Yo
15 INPUT 40 ) 65 INPUT 90 1Yo
16 INPUT/CLK | 41 110 66 INPUT 91 10 =
17 INPUT 42 e 67  INPUT | o2 Vo Ly
18 vce 43 vce 68 VCC 03 vCceC 5 @
19 vCC 44 vCC 69 VCC 94 vCC v S
20 INPUT 45 Vo 70 INPUT 95 110 e
21 INPUT 46 o} 71 INPUT 96 1o
22 INPUT 47 o} 72 INPUT 97 110
23 /o 48 o) 73 o] 98 1]
24 1o 49 10 74 e} 09 I[o)
25 1o 50 10 75 e} 100 o]
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Table 4 shows the pin-outs for the EPM5130 PGA package.

Table 4. EPM5130 PGA Pin-Outs

Pin  Function Pin  Function | Pin Function | Pin  Function
Al e} B13 IO G11 Vo M2 Fe]

A2 10 ct 1O G12 110 M3 11O
A3 o) c2 1o G13 110 M4 lle}

A4 7o) C6  INPUT H1 vCC M5 INPUT
AS INPUT C7 INPUT/CLK | H2 VCC M6 GND
A6 vCC C8 GND H3 K} M7 INPUT
A7 INPUT c12 10 H11 GND M8 VCC
A8 INPUT c13 |0 H12 GND M9 INPUT
A9 INPUT DI WO H13 o] M10 o)
A10 INPUT D2 1O J1 e} M11 e}
A1l 110 D12 VO J2 e} M12 110
A12 110 D13 1O J12 /o) M13 e}
A13 YO El IO J13 o] N1 1o

B1 Vo E2 1O K1 1o N2 1o

B2 Vo E12 VO K2 10 N3 1o

B3 Te) E13 1O K12 10 N4 INPUT
B4 o) F1 1O K13 110 N5 INPUT
B5 INPUT F2  GND L1 110 N6 INPUT
B6 VvCC F3  GND L2 110 N7 INPUT
B7 INPUT F11 /O L6 GND N8 VCC
B8 GND F12 VCC L7 INPUT N9 INPUT
B9 INPUT F13 VCC L8 INPUT N10 o)
B10 110 Gt 1O L12 o) N11 IO
B11 Vo G2 10 L13 Vo N12 10
B12 1o G3 /O M1 V0 N13 1o
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Features O 192 macrocells for easy replacement of over 100 TTL devices and for

integration of complete logic boards into a single package

Q384 shareable expander product terms that offer flexibility for register
and combinatorial logic expansion

0 Multi-LAB architecture that ensures high speeds
- tppas fastas 25 ns
- Counter frequencies up to 50 MHz
—  Pipelined data rates up to 62.5 MHz

O Programmable [/Oarchitecture allowing up to 72 inputs or 64 outputs,
and /O tri-state buffers that facilitate connections to system buses

O Available in 84-pin windowed ceramic and plastic one-time-
programmable (OTP) J-lead packages, 84-pin windowed ceramic PGA
packages, and 100-pin windowed ceramic and plastic OTP QFP

packages
General Altera’s EPM5192 EPLD is a user-configurable, high-performance Multiple
. as Array MatriX (MAX) 5000-family EPLD that provides high-density
Description replacement for 7400-series SSI and MSI TTL and CMOS logic. Package
pin-out diagrams for the EPM5192 EPLD are shown in Figure 24. 3
Figure 24. EPM5192 Package Pin-Out Diagrams % ;g>
%
See Table 5 in this data shest for QFP pin-outs and Table 6 for PGA pin-outs. Package outfines not drawn to scale. 5 g
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The EPM5192 EPLD can replace over 100 TTL SSI and MSI components
and integrate the logic contained in over 20 22V10 devices. In addition, it
accommodates other low-density PLDs of all sizes. These features allow
the EPM5192 EPLD to easily integrate complete systems into a single

device.

Figure 25 shows output drive characteristics of EPM5192 I/O pins and
typical supply current versus frequency for the EPM5192 EPLD.

Figure 25. EPM5192 Output Drive Characteristics and Ip¢ vs. Frequency
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The EPM5192 EPLD consists of 192 macrocells equally divided into 12
Logic Array Blocks (LABs) that each contain 16 macrocells and 32 expander
product terms (see Figure 26). Because each LAB is very compact, high
performance is maintained and device resources are used efficiently.

The EPM5192 EPLD has 8 dedicated input pins, one of which can be used
as a global (synchronous) clock. The EPM5192 EPLD can mix global and
array (asynchronous) clocking in a single device, facilitating easy integration
of multiple subsystems. It also has 64 I/O pins that can be configured for
input, output, or bidirectional data flow, providing an interface to high-
speed, bus-oriented applications.
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Figure 26. EPM5192 Block Diagram T-Yt-19-09

Numbers in parentheses are for PGA packages; numbers in brackets are for QFP packages.

1 (A8) [91] INPUT/CLK > <) INPUT [90] (C6) B4
2 (as) (82) INPUT > —1 INPUT [89] (C7) 83
41 (K6) [38] INPUT - <] INPUT [42] (L7) 44
42 (J6) [40] INPUT < INPUT [41] (J7) 43
Dedicated Inputs
LABA \ 4 Global Clock ki LABL
4 (a8 o K MAGROGELL 1 MACROCELL 184 HS vo (es) (B8) 80
5 (A [o8] 1o [ MACROGCELL 2 MACROCELL 183 T vo 85 (a8) 79
6 (B4)[97] WO [ MACROCELL 3 MACROCELL 182 ] vo Ba) (B3) 78
7 (a3yse o (K5 MACROCELL 4 MACROCELL 181 < Vo [83] (a9) 77
8 (A2)09] vo KO MACROGELL § ——> < wmacrocELL1s0___ HE S 10 [82] (a10) 76
9 (B3)[100] 10 [ MACROCELL 6 ] = MACROGELL 179 S vo B11 @) 78
1w e vo KS5H MACACCELL 7 MACROCELL 178 - 1o 1771 (810) 74
1 @28 vo RKS5H MACRCCELL 8 MACROCELL 177 HZS] vo [76) (a11) 73
MACROGELLS MACROGELLS
970 16 185 TO 192
ues VW ¥ V  wex
12 (€2) (6] o E>H MACROCELL 17 MACROCELL 164 S 1o (751 (C10) 72
1369 M vo KS5H MACROGELL 18 MACROCELL 163 ] vo 74 @11y 71
14.c) (81 o (S MACROCELL 19 ——> < MACROCELL 162 HES] vo 3y 1y 70 3
15 (02) [9 Vo K5H MACROCELL 20 — S MACROCELL 161 HSS] 10 2] (D10) 69
MACROCELLS MACROCELLS
217032 165TO 176
LAB C {} * * {} LAB J m =
18 1y[10] o 5 MACROGELL 33 MACROCELL 148 vo (1} (11} 65 L) >><
17 (€3) (1] vo K MACROCELL 34 MACROCELL 147 -] vo 7o (E9) 67 o
20 (F2) [14] 0 [€5H MACROGELL 35 —— > < MACROCELL 148 S vo 1871 (E1 65 W) g
21 (F3) [15] vo > MACROCELL 36 L — ——" MACROCELL 145 < vo (e8] (F11) 64 L=
MACROGELLS MACROCELLS ©
37 TO 48 Plrogrammable 14970 160
oD {} + nterc:gnect * {} "™
22 @aler W™ machoce ae (PIA MACROCELL 132 ___ |- 1O [65) (F9) 63
23 @7 vol>5H MACROCELL 50 MACROCELL 131 - vo 164 @) 62
25 (F1) [20] VO@— MACROCELL 51 ——> <—— MACROCELL 130 —ES vO [61] (F10) 59
26 (1) [21] vo K5 MACROCELL 52 —_— ] MACROCELL 129 S vo 60} 1) 58
MACROCELLS MACROCELLS
53TO 64 133 TO 144
_LABE {} * * <} LAB H
27 (H2)[22] IIOEE— MACROCELL 65 MACRCCELL 116 —ES WO [59] (H10) 57
28 (1 [23) wESH MACROCELL 66 MACROCELL 115 ] 1o (581 (W11) 86
29 (K1) [24) 1o &K >H MACROCELL 67 —— <— MACROCELL 114 HES vo 157 ki) 6
30 (2) [25) wo K5 MAGROCELL 68 — MACROCELL 113 HZS vo 1561 (10} 54
MAGROCELLS MACROCELLS
69 TO 80 1770 128
LAB F {} * * {} LAB G
31 L) (28] wo RKSH MACROCELL 81 MACRQCELL 104 S vo (551 (cioy 53
3z (k2) (271 1o 5 MACROCELL 82 MACROCELL 103 S vo [51] L) 82
33 (K3 [31] wo KS5H MACROCELL 83 MACAOCELL 102 ] vo (50 (k) 51
34 (12) (32] 110 [ MACROGCELL 84 MACROGELL 101 ] vo [49] (L10) 50
35 (L3) [33) IlO@-~ MACROCELL 85 —— "> <= MACROCELL 100 —EE 110 (48] (L9) 49
36 (K4) (341 1o K5 MACROCELL 86 —_— — MACROCELL 99 H] vo 147} (k8) 48
37 (L) 135} Vo R SH MACROCELL 87 MACROCELL 58 H] vo e 1wy 47
38 (J5) [36] Vo K MACROCELL 88 MAGROCELL 97 H 1o 48] (L) 48
MACROCELLS MACROCELLS
88 TO 96 105 TO 112
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Absolute Maximum Ratings  Note: See Operating Requirements for EPLDs in this data book.
Symbol Parameter Conditions Min Max | Unit
Vee Supply voltage With respect to GND 2.0 7.0 Vv
Vpp Programming supply voltage See Note (1) -2.0 13.5 v
Vi DC input voltage -2.0 7.0 v
pax DC V¢ or GND current 500 mA
lout DC output current, per pin 25 25 mA
Pp Power dissipation 2500 mw
TstG Storage temperature No bias -65 150 °C
T AMB Ambient temperature Under bias ~65 135 °C
T, Junction temperature Under bias 150 °C
Recommended Operating Conditions  See Note (2)
Symbol Parameter Conditions Min Max | Unit
Voo Supply voltage 475(4.5)15.25(55)| V
Vy Input voltage 0 Vee v
Vo Output voltage 0 Veo v
Ta Operating temperature For commercial use 0 70 °C
Ta Operating temperature For industrial use —40 85 °C
Te Case temperature For military use 55 125 °C
g Input rise time 100 ns
te Input fall time 100 ns
DC Operating Conditions  See Notes (2), (3), (4)
Symbol Parameter Conditions Min Typ Max | Unit
Vin High-level input voltage 20 Vo +0.3] V
ViL Low-level input voltage -0.3 0.8 Vv
Vou High-ievel TTL output voltage loy = ~4mADC 24 v
Vou Low-level output voltage loL = 8mADC 0.45 Vv
h Input leakage current V| =V or GND —10 10 pA
loz Tri-state output off-state current Vo =V or GND —40 40 HA
lceq V cc supply current (standby) V| =V or GND 250 360 (435) | mA
leea Vcc supply current (active) V| =V or GND, No load, 270 380 (480} | mA
f = 1.0 MHz, See Note (5)
Capacitance
Symbol Parameter Conditions Min Max | Unit
Cin Input capacitance Vin = 0V, f=10MHz 10 pF
Coutr | Output capacitance Vour = OV, f = 1.0MHz 20 pF
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AC Operating Conditions  See Note (4) 7: ’/‘ ~7 09

External Timing Parameters EPM5192-1 | EPM5192-2 | EPM5192

Symbol Parameter Conditions Min |Max | Min | Max | Min | Max | Unit

tpp1 Input to non-registered output C1 = 35pF 25 30 35 ns

tep2 1O input to non-registered output 40 45 55 ns

tsy Giobal clock setup time 15 20 25 ns

thH Global clock hold time 0 0 0 ns

teot Global clock to output delay C1 = 35pF 14 16 20 ns

ten Global clock high time 8 10 12.5 ns

toL Global clock low time 8 10 12.5 ns

tasu Array clock setup time 5 6 8 ns

tan Array clock hold time 6 10 ns

tacor | Atray clock to output delay Ct = 35pF 25 30 35 ns

tacH Array clock high time See Note (6) 11 14 16 ns

tace Array clock low time 9 11 14 ns

tenT Minimum global clock period 20 25 30 ns

fonr Max. internal global clock frequency | See Note (5) 50 40 33.3 MHz

taonT | Minimum array clock period 20 25 30 | ns 3

facnt | Max. intemal array clock frequency | See Note (5) 50 40 33.3 MHz

fmax Maximum clock frequency See Note (7) 62.5 50 40 MHz =
m >
0 X

Internal Timing Parameters  See Note (8) EPM5192-1 | EPM5192-2 | EPM5192 E g

Symbol Parameter Conditions Min |Max | Min |Max | Min |Max | Unit | [hd S

Lin Input pad and buffer deiay 5 7 9 ns

tio I/Q input pad and buffer delay 6 6 9 ns

texp Expander afray delay 12 14 20 ns

tiap Logic array delay 12 14 16 ns

tiac Logic control array delay 10 12 13 ns

too Output buffer and pad delay C1 = 35pF 5 5 6 ns

izx Output buffer enable delay 10 11 13 ns

lyz Qutput buffer disable delay C1 = 5pF 10 11 13 ns

tsy Register setup time 6 8 10 ns

tiaTcH | Flow-through latch delay 3 4 4 ns

tro Register delay 1 2 2 ns

tcoms | Combinatorial delay 3 4 4 ns

ty Register hold time 6 8 10 ns

tic Array clock delay 14 16 18 ns

tics Giobal clock delay 2 2 3 ns

tep Feedback delay [ 1 1 2 ns

tere Register preset time 5 6 7 ns

torp Register clear time 5 6 7 ns

tpia Prog. Interconnect Array delay 14 16 20 ns
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Notes to tables:
(1) Minimum DC input is 0.3 V. During transitions, the inputs may undershoot to
-2.0V or overshoot to 7.0 V for periods shorter than 20 ns under no-load conditions.
(2) Numbers in parentheses are for military and industrial temperature-range versions.
(3) Typical values are for Ty = 25° Cand Ve =5V.
(4) Operating conditions: Ve =5V 5%, Ty =0° C to 70° C for commercial use.
Vee =5V £10%, Ty = -40° C to 85° C for industrial use.
Vee =5V £10%, T = -55° C to 125° C for military use.
(5) Measured with a device programmed as a 16-bit counter in each LAB.
(6) This parameter is measured with a positive-edge-triggered clock at the register. For
negative-edge clocking, the tycy and 5y, parameters must be swapped.
(7) The fyyax values represent the highest frequency for pipelined data.
(8) For information on internal timing parameters, refer to Application Brief 75.

Product Availability

Grade Availability

Commercial (0°C1070°C) EPM5192-1, EPM5192-2, EPM5192
Industrial {—40° C to 85° C) Consult factory
Miiitary (-55° C to 125° C) Consult factory
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Table 5 shows the pin-outs for the EPM5192 QFP package.

Table 5. EPM5192 QFP Pin-Outs
Pin Function Pin  Function | Pin Function | Pin  Function

1 o) 26 o) 51 o) 76 1O

2 NC 27 10 52 NC 77 IO

3 NC 28 NC 53 NC 78 NC

4 NG 29 NC 54 NC 79 NC

5 e} 30 NC 55 10 80 NC

8 /o) 31 7o) 56 10 81 O

7 o) 32 o) 57 Vo) 82 1O

8 o) 33 o) 58 7o) 83 IO

9 o) 34 e} 59 o) 84 1O

10 o) 35 10 60 7o) 85 1O

11 1o 36 o) 61 o) 86 IO

12 GND 37 GND 62 GND 87 GND

13 GND 38 GND 63 GND 88 GND

14 o) 39 INPUT 64 e} 89  INPUT 3
15 o) 40 INPUT 65 o) 90  INPUT

16 170 41 INPUT 66 o) 91  INPUT/CLK =
17 o 42 INPUT | 67 1o 92 INPUT 5=
18 NC 43 VCC 68 NC 93  VCC 5 o
19 VCC 44 NC 69 VCC 94 NC » S
20 10 45 Ie} 70 o) 95 /O e
21 Tle) 46 o) 71 /0 9% IO
22 10 47 o 72 /0 97 IfO
23 o) 48 1o 73 /O 98 1O
24 1o 49 o) 74 10 99 110
25 10 50 lie} 75 o) 100 1O

Note: NC represents “not connected.”
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Table 6 shows the pin-outs for the EPM5192 PGA package.
Table 6. EPM5192 PGA Pin-Outs
Pin  Function | Pin  Function | Pin Function | Pin  Function
Al 1O B11 1o F9 1o K2 Vo
A2 /O 1 e} Fio 110 K3 Vo
A3 1O c2 110 F11 110 K4 Vo
A4 1O C5 7o) G1 o K5 GND
A5 INPUT c6 INPUT | G2 vee K6 INPUT
A6  INPUT/CLK| C7 INPUT | G3 110 K7 vce
A7  GND c10 1o G9 1O K8 1o
A8 1O c11 1o GI0  GND K9 1o
A9 1O D1 o Gi1  GND KIo 10
A10 1O D2 1o H1 /o K11 o
A1 1O D10 o] H2 1o L1 o
BT 1O D11 1o H10 110 L2 1o
B2 1O E GND H11 1O L3 1o
B3 1O E2 GND J1 7o) L4 1o
B4 1O E3 1o} J2 1o LS GND
BS  VCC E9 1o J5 1o L6 Vo
B6 1O E10 vce J6 INPUT | L7 INPUT
B7  GND E11 1O J7 INPUT | L8 o
B8 IO F1 Ts) J10 1o L9 Vo
B9 1O F2 1o J11 o L10 o)
B10 IO F3 110 K1 Vo L11 Vo
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