¢ Programmable replacement for conventional
fixed logic.

¢ EPROM technology allows reprogrammability,
ensures high programming yield and ease of
use.

e Second generation programmable logic
architecture allows up to 18 inputs and
8 outputs.

e Each output is User Programmable for
combinatorial or registered operation, in active
high or low mode.

e Each cutput also has an independently User
Programmable feedback path.

e 100% generically testable—provides 100%
programming yield.

s Programmable “Security Bit” allows total
protection of proprietary designs.

e Advanced software support featuring Schematic
Capture, Interactive Netlist, Boolean Equation
and State Machine design entry.

¢ Advanced CHMOS II-E circuitry for systems
requiring low power, high performance speeds,
and immunity to noise.

CONNECTION DIAGRAM
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npUT/CLK [1] 20] Ve
inpUT [2] [19) 1/0
INPUT 3] 18] 1/0
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wpuT [5] 16]1/0
npuT [6] 5] 170
weut[7]  EP310 [3] /o0
eyt [8] 3] 110
NPT [9] 2] 1/0
GND [10) [11] wpuT
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GENERAL DIAGRAM

The ALTERA EP310 combines the power, flexibility,
and density advantages of CMOS, EPROM technology
with second generation programmable logic array
architecture. This combination defines a new capabil-
ity in electrically programmable logic. The EP310
utilizes the familiar sum-of-products architecture
which allows users to program complex custom logic
functions quickly and easily. Up to 18 inputs and 8
outputs are provided, with eight product terms and a
separate Output Enable term for each output.

A unique feature of the EP310 is the ability to
program each output architecture on an individual
basis. This gives the user the flexibility to assign
either combinatorial or registered output, in either
active high or active low mode, to each output pin. In
addition, the feedback path can be programmed inde-
pendently of the output to be either combinatorial,
registered, or I/O. Other advantages include: 100%
generic testing (all devices are 100% tested at the
factory). The device can be erased with ultraviolet
light. Design changes are no longer costly, nor is
there a need for post programming testing.

Programming the EP310 is accomplished with the
use of Altera’s A+PLUS development software which
supports four different design entry methods. Once
the circuit has been entered, the A+PLUS software
performs automatic translation into logical equations,
boolean minimization, and design fitting directly into
an EP310.
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FUNCTIONAL DESCRIPTION

A biock diagram of the EP310, along with logic
diagrams of the 1I/O Architecture Control function
and the Logic Array Macrocell are shown in figures 2
and 3. The EP310 is organized in the familiar sum-of-
products format with a total of 74 product terms and
36 input lines.

At each intersecting point in the logic array, there
exists an EPROM type programmable connection.
Initally, all connections are made. This means that
both the true and complement of all inputs are con-
nected to each product term. Connections are opened
during the programming process. Therefore any prod-
uct term can be connected to the true or complement
of any input. When both the true and complement
connection of any input are left intact, a logical false
results on the output of the AND gate. If both the true
and complement connections of any input are pro-
grammed open, then a logical “don’t care” results for
that input. If all inputs for a product term are pro-
grammed open, then a logical true results on the
output of the AND gate.

A dramatic improvement in the flexibility of program-
mabile logic is achieved in the ALTERA EP310 through
programmable 170 architecture. Each output can be
combinatgrial (i.e. direct output of the OR gate) or
registered (i.e. output through a D type flip-flop).
Both types of output can also be inverted. Inde-
pendent of the output mode, the feedback can be
programmed tc be combinatorial, registered, /O (i.e
directly from the pin), or none. These features enable
the user to optimize the device for precise application
requirements.

To improve functionality, the ALTERA EP310 has
additional Synchronous Preset and Asynchronous
Clear product terms. These terms are connected to
all D-type Flip-Flops. When the Synchronous Preset
product term is asserted (HIGH), the output register
will be loaded with a HIGH on the next LOW-to-HIGH
clock transition. When the Asynchronous Clear prod-
uct term is asserted (HIGH), the output register will
immediately be loaded with a LOW (independent of
the clock). An Asynchronous Clear overrides a Syn-
chronous Preset requirement. On power-up, the EP310
performs the Clear function automatically.

The EP310 is manufactured using a CMOS EPROM
process. This advanced process, along with built in
test features, allows 100% pre-test of each program-
mable connection at the factory.

DESIGN SECURITY

The EP310 contains a programmable design secur-
ity feature that controls the access to the data pro-
grammed into the device. If this programmable feature
is used, a proprietary design implemented in the
device cannot be copied or retrieved. This enables a
high level of design control to be obtained since
programmed data within EPROM celis is invisible.
The bit that controls this function, along with all
other program data, may be reset simply by erasing
the device.

Figure 2. EP310 Macrocell
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This diagram shows one of the eight Macrocells within the EP310.
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Figure 3. EP310 Block Diagram
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ABSOLUTE MAXIMUM RATINGS

Note: See Design Recommendations
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COMMERCIAL, INDUSTRIAL, MILITARY

OPERATING RANGES

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
V, Supply voltage -20 70 v
VCC Prc? pr:mmin 3 supply voitage With respect -20 135 v
PP g g suppty g to GND note (3) - -
Vi DC INPUT voltage -2.0 70 Vv
Imax DC Vg or GND current -80 +80 mA
bout DG QUTPUT current, per pin -25 +25 mA
Py Power dissipation 320 mw
Ts1g Storage temperature No bias 65 +150 °C
Tave Ambient temperature Under bias —-£5 +135 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONBITIONS MIN MAX UNIT
Vee Supply Voltage note (5) 475 (4.5) 5.25(5.5) v
Vi INPUT voltage 0 Vee v
Vo OUTPUT voltage 0 Vec v
Ta Operating temperature For Commercial 0 70 °C
Ta Operating temperature For Industrial -40 85 *C
Te Case temperature For Military -55 125 °C
Ta INPUT rise time 500 ns
T INPUT fall time 500 ns
DC OPERATING CHARACTERISTICS
(Vo = 3V +5%, T = 0°C to 70°C for Commercial)
(Voo = 5V = 10%, Ta = -40°C to 85°C for Industrial)
(Vo = 5V £10%, T = -55°C to 125°C for Military)*
Note (1) and (5)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vi HIGH level input voltage 20 Voo + 0.3 v
Vi LOW level input voltage -0.3 0.8 v
Vo HIGH level TTL output voltage loy = 4mA DC 2.4 v
Voy HIGH level CMOS output voltage loy =-2mA DC 3.84 v
VoL LOW level output voltage lop =4mA DC 0.45 v
), tnput leakage current V) =V or GND -10 +0 pA
boz 3-state output off-state current Vp = Vg or GND -10 +10 LA
Vi =Vgc or GND
legt Ve supply current (standby) 1 N gfi 0ad 15 30 (35) mA
V| = Vcc or GND
loca Vcc supply current (active) No load, f = 1.0 MHz 16 40 mA
note (6)
CAPACITANCE
Note (4)
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
N VIN =0V
Cin Input Capacitance £=1.0 MHz 12 pF
. Vour = OV
Cour Output Capacitance { f% MHz 12 pF
. . Vm =0V
Cowk Clock Pin Capacitance f=1.0 MHz 12 pF

ALTERA




AC CHARACTERISTICS EP310, EP310-2, EP310-3

(Voo =5V £ 5%, Ta = 0°C to 70°C for Commercial)
(Voc = 5V £ 10%, T4 = -40°C to 85°C for Industrial)
(Ve = 5V £ 10%, Tg = -55°C to 125°C for Military)*

EP310

EP310-2 EP3103 EP310
SYMBOL PARAMETER CONDITIONS MIN MAX MIN MAX MIN MAX UNIT
tpo1 Input to non-registered output 35 40 30 ns
tpoo 1/0 input to non-registered output C; = 30pF k14 42 5 ns
tprx Input to output enable 35 40 50 ns
. Cy=5pF
texz Input to output disable note (2) 35 40 50 ns
toug Asynchronous output clear time Cy = 30pF 45 50 55 ns
tio 1/0 input buffer delay 2 2 2 ns
SYNCHRONOUS CLOCK MODE
EP3I0-2 EP310-3 EP310
SYMBOL PARAMETER CONDITIONS MIN MAX MIN MAX MIN MAX UNIT
Tmax Maximum frequency note (7) 3.7 333 313 MHz
tsy Input setup time 28 K kY ns
ty Input hoid time 0 0 0 ns
ton Clock high time 14 15 16 ns
toL Clock low time 14 15 16 ns
teot Clock to output delay 2 24 28 ns
Minimum clock period (register
tont output feedback to register note (6) 33 Ky 42 ns
input - internal path)
Internal maximum frequency
note (6 303 270 238 MH
1CNT ““CNT) ( ) Zz
Synchronous preset
tseT input or 1/0 input set-up time % 31 3 s
Notes:
1. Typical values are for T, =25°C, V¢ = 5V GRADE AVAILABILITY
2. Sample tested only for an output change of 500mV. :
3. Minimum DC inputis -0.3V. During transitions, the inputs may undershoot Cgmmerctgl EP310-2 EP310-3
to -2.0V for periods less than 20ns. (0°C to 70°C) EP310
4. Capacitance measured at 25°C. Sample tested only. Pin 11, (used for Industrial EP310
programming), has capacitance of 50 pf max. (-40°C to 85°C)
5. Figures in ( ) pertain to military and industrial temperature version. Military
6. Measured with device programmed as 8-Bit Counter. (=55°C o 125°C) EP310

7. The fyax values shown represent the highest frequency for pipelined data.

* The spacifications nated above apply 1o iilitary operating range devices. MIL-STD-883
compliant product specifications ars provided in military product drawings available

Fi gure 4. Output Drive Currents on request irom Altera marketing at 408/984-2805, ext. 101. These military product
drawings should be usad for the preparation of source control drawings.
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Figure 5. Switching Waveforms
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Figure 6. AC Test Conditions
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Power supply transients can affect AC measurements, simuita-
neous transitions of multiple outputs should be avoided for
accurate measurement. Do not attempt to perform threshold tests
under AC conditions. Large amplitude, fast ground current
transients normally occur as the device outputs discharge the
load capacitances. These transients flowing through the parasitic
inductance between the device ground pin and the test system
ground can create significant reductions in observable input

noise immunity.

Figure 7. Icc vs. Fmax
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