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ispLSIFand pLSI° 3256

High Density Programmable Logic

Functional Block Diagram

e HIGH DENSITY PROGRAMMABLE LOGIC
— High Speed Global Interconnect
— 128 I/O Pins
— 11000 PLD Gates
— 384 Registers
— Wide Input Gating for Fast Counters, State
Machines, Address Decoders, etc.
— Small Logic Block Size for Random Logic

» HIGH PERFORMANCE E*CMOS*® TECHNOLOGY
— fmax = 77 MHz Maximum Operating Frequency
— 1pd = 15 ns Propagation Delay
— TTL Compatible Inputs and Outputs
— Electrically Erasable and Reprogrammable
— Non-Volatile
— 100% Tested at Time of Manufacture
— Unused Product Term Shutdown Saves Power

ispLSI OFFERS THE FOLLOWING ADDED FEATURES

— In-System Programmable 5-Volt Only

— Change Logic and Interconnects “On-the-Fly” in
Seconds

— Reprogram Soldered Devices for Debugging

100% IEEE 1149.1 BOUNDARY SCAN COMPATIBLE

OFFERS THE EASE OF USE AND FAST SYSTEM

SPEED OF PLDs WITH THE DENSITY AND FLEXIBILITY

OF FIELD PROGRAMMABLE GATE ARRAYS

— Complete Programmable Device Can Combine Glue
Logic and Structured Designs

— Five Dedicated Clock Input Pins

— Synchronous and Asynchronous Clocks

— Programmable Output Slew Rate Control to Mini-
mize Switching Noise

— Flexible Pin Placement

— Optimized Global Routing Pool Provides Global
Interconnectivity

* pLSlisplL.SI DEVELOPMENT SYSTEM (pDS®)

pDS Software
— Easy to Use PC Windows™ Interface
— Boolean Logic Compiler
— Manual Partitioning
— Automatic Place and Route
— Static Timing Table

pDS+™ Software
— Industry Standard, Third Party Design

Environments

— Schematic Capture, State Machine, HDL
— Automatic Partitioning and Place and Route
— Comprehensive Logic and Timing Simulation
— PC and Workstation Platforms
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The Lattice ispLS| and pLS| 3256 are High Density
Programmable Logic Devices which contain 384 Regis-
ters, 128 Universal I/O pins, five Dedicated Clock Input
Pins, eight Output Routing Pools (ORP), and a Global
Routing Pool (GRP) which allows complete inter-connec-
tivity between all of these elements. The ispLSI 3256
features 5-Volt in-system programmability and in-system
diagnostic capabilities. The ispLSI 3256 offers non-
volatile “on-the-fly” reprogrammability of the logic, as well
as the interconnect to provide truly reconfigurable sys-
tems. Itis architecturally and parametrically compatible
to the pLSI 3256 devices, but multiplexes four input pins
to control in-system programming.

The basic unit of logic on the ispLSI and pLS! 3256
devices is the Twin Generic Logic Block (Twin GLB)
labelled A0, A1...H3. There are a total of 32 of these Twin
GLBs in the ispLSI and pLSI 3256 devices. Each Twin
GLB has 24 inputs, a programmable AND array and two
OR/Exclusive-OR Arrays, and eight outputs which can
be configured to be either combinatorial or registered. All
Twin GLB inputs come from the GRP.
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Specifications ispLSI and pLSI 3256

Functional Block Diagram

Figure 1. ispLSl and pLSI 3256 Functional Block Diagram
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Specifications ispLSI and pLSI 3256

Description (continued)

All local logic block outputs are brought back into the
GRP so they can be connected to the inputs of any other
logic block on the device. The device also has 128 1/O
cells, each of which is directly connected to an 1/O pin.
Each I/O cell can be individually programmed to be a
combinatorial input, a registered input, a latchedinput, an
output or a bidirectional I/O pin with 3-state control. The
signal levels are TTL compatible voltages and the output
drivers can source 4 mA or sink 8 mA. Each output can
be programmed independently for fast or slow output
slew rate to minimize overall output switching noise.

The 128 I/O Cells are grouped into eight sets of 16 bits.
Each of these I/O groups is associated with a logic
Megablock through the use of the ORP. These groups of
16 I/O cells share one Product Term Output Enable and
two Global Output Enable signals.

Four Twin GLBs, 16 I/O Cells and one ORP are con-
nected together to make a logic Megablock. The
Megablock s defined by the resourcesthatitshares. The
outputs of the four Twin GLBs are connected to a set of
16 /O cells by the ORP. The ispLS| and pL.Si 3256
Device contains eight of these Megablocks.

The GRP has as its inputs the outputs from all of the Twin
GLBs and all of the inputs from the bidirectional IO cells.
All of these signals are made available to the inputs of the

Twin GLBs. Delays through the GRP have been equal-
ized to minimize timing skew and logic glitching.

Clocks inthe ispLStand pLSI 3256 devices are provided
through five dedicated clock pins. The five pins provide
three clocks to the Twin GLBs and two clocks to the I/O
cells.

The table below lists key attributes of the device along
with the number of resources available.

An additional feature of the ispLSI and pLS! 3256 is the
Boundary Scan capability, which is composed of cells
connected between the on-chip system logic and the
device's input and output pins. All /O pins have associ-
ated boundary scan registers, with 3-state I/O using three
boundary scan registers and inputs using one.

The ispLSI and pLSI 3256 supports all IEEE 1149.1
mandatory instructions, whichinclude BYPASS, EXTEST
and SAMPLE.

Key Attributes of the ispL Sl and pLSI 3256

evice | reriand
Twin GLBs 32
Registers 384
I/0 Pins 128
Global Clocks 5
Global OE 2
Test OE 1

Table 1 - 0003Aisp/3256
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Specifications ispLSI and pLSI 3256

Absolute Maximum Ratings !

Supply Voltage Veg....oooevrmenvrmnienncnniinnes -0.5 to +7.0V
Input Voltage Applied ........o.ccoeerennenn. -2.5t0 Vo +1.0V
Off-State Qutput Voitage Applied..... -2.5to Vgc +1.0V
Storage Temperature ..........ccceevvireecnnenennne -65 to 150°C
Ambient Temp. with Power Applied .......... -55to 125°C
1. Stresses above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional

operation of the device at these or at any other conditions above those indicated in the operational sections of this specification
is not implied (while programming, follow the programming specifications).

DC Recommended Operating Condition

SYMBOL PARAMETER MIN. MAX. | UNITS
TA Ambient Temperature 0 70 °C
Vce Supply Voltage 4.75 5.25 \
ViL Input Low Voltage o 0.8 \%
VIH Input High Voltage 2.0 Vee +1 Vv

Table 2 - 0006/3256

Capacitance (T,=25°C,f=1.0 MHz)

SYMBOL PARAMETER MAXIMUM'| UNITS TEST CONDITIONS
C, I/O Capacitance 10 pf Vo= 5.0V, Vo = 2.0V
C, Clock Capacitance 12 pf Vee= 5.0V, Vy = 2.0V
1. Guaranteed but not 100% tested. Table 2 - 0006/3256
Data Retention Specifications
PARAMETER MINIMUM MAXIMUM UNITS
Data Retention 20 - Years
ispLSI Erase/Reprogram Cycles 1000 - Cycles
pLSI| Erase/Reprogram Cycles 100 - Cycles

Table 2 - 0008A-2032-isp
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Lattice

Specifications ispLSI and pLSI 3256

Switching Test Conditions

Input Pulse Levels GND to 3.0V
Input Rise and Fall Time < 3ns 10% to 90%
Input Timing Reference Levels 1.5v
Ouput Timing Reference Levels 1.5V
Output Load See figure 2

3-state levels are measured 0.5V from steady-state

Table 2 - 0003

active level.

Output Load conditions (See figure 2)

TEST CONDITION R1 R2 CcL
A 470Q | 390Q | 35pF
5 Active High oo 3900 | 35pF
Active Low 470Q | 390Q | 35pF
Active High to Z
o LatVeu-05v | 390Q | 5pF
Active Lowto Z
at Vi, -0.5V 470Q | 330Q 5pF

Table 2 - 0004A

Figure 2. Test Load

+ 5V

Rq
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~ Point

Device
Output
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*CL includes Test Fixture and Probe Capacitance.
0213A

DC Electrical Characteristics

Over Recommended Operating Conditions

SYMBOL PARAMETER CONDITION MIN. | TYP? | MAX. | UNITS
VoL Output Low Voitage lo.= 8 mA - - 0.4 \
VOH Output High Voltage low= -4 mA 24 - - \
ho Input or I/O Low Leakage Current 0V < Viy< Vi (Max.) - - -10 HA
liH Input or /O High Leakage Current 3.5V € Vin< Ve - - 10 HA
liL-isp Bscan/ispEN Input Low Leakage Current oV <V - - -150 LA
liL-PU I/O Active Pull-Up Current OV VvV - - -150 HA
los! Output Short Circuit Current Vee= 8V, Vgur= 0.5V -45 - -200 mA
lcc? Operating Power Supply Current X‘(L):G?Eo:1 \'(';‘*;ZS'OV - 150 | 270 | mA

1. One output at a time for a maximum duration of one second. Vour= 0.5V was selected to avoid test problem

by tester ground degradation. Guaranteed but not 100% tested.
2. Measured using sixteen 16-bit counters.
3. Typical values are at Voc= 5V and Ta= 25°C.

Table 2 - 0007isp/3256

S
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Specifications ispLSI and pLSI 3256

External Switching Characteristics' 2.3

Over Recommended Operating Conditions

TEST®| 2 : -70 -50

PARAMETER COND. # DESCRIPTION N Ao i TMAX. UNITS
tpd1 A 1 | Data Propagation Delay, 4PT Bypass, ORP Bypass - |15.0] - |20.0 ns
tpd2 A 2 | Data Propagation Delay - |18.0| - |245 ns
fmax A 3 | Clock Frequency with Internal Feedback® 77 - 57 - MHz
fmax (Ext.) - 4 | Clock Frequency with External Feedback {5 ra1) 50 | - | 37| - | MHz
fmax (Tog.) - 5 | Clock Frequency, Max. Toggle* 83 - 63 - MHz
tsut - 6 | GLB Reg. Setup Time before Clock, 4 PT Bypass 9.5 - |125] - ns
tcot A 7 | GLB Reg. Clock to Output Delay, ORP Bypass - 9.0 - |12.0 ns
th1 - 8 | GLB Reg. Hold Time after Clock, 4 PT Bypass 0.0 - 0.0 - ns
tsu2 - 9 | GLB Reg. Setup Time before Clock 11.0] - |150]| - ns
teo2 - 10 | GLB Reg. Clock to Qutput Delay - |105| - |14.0] ns
the - 11 | GLB Reg. Hold Time after Clock 00| - 00| - ns
tr1 A 12 | Ext. Reset Pin to Output Delay -~ |15.0| - |200]| ns
trwi - 13 | Ext. Reset Pulse Duration 100 - [135] - ns
tptoeen B 14 | Input to Output Enable - | 180 - |245] ns
tptoedis C 15 | Input to Output Disable ~ |180| ~ |245]| ns
tgoeen B | 16| Global OE Output Enable - |110] - [135]| ns
tgoedis C | 17| Global OE Output Disable - [110| - [135] ns
ttoeen B 18 | Test OE Output Enable - (170l - |230] ns
ttoedis C | 19] Test OE Output Disable - |[17.0] - |23.0| ns
twh - 20 | External Synchronous Clock Pulse Duration, High 60| - | 80| - ns
twl - 21 | External Synchronous Clock Pulse Duration, Low 60| - | 80| ~ ns
tsu3 - 22 | O Reg. Setup Time before Ext. Sync. Clock (Y3, Y4) 50| - | 70| - ns
th3 - 23| IYO Reg. Hold Time after Ext. Sync. Clock (Y3, Y4) 00| - 00| - ns

1. Unless noted otherwise, all parameters use 20 PTXOR path and ORP. Table 2 - 00304/3256

2. Refer to Timing Model in this data sheet for further details.

3. Standard 16-bit counter using GRP feedback.

4. fmax (Toggle) may be less than 1/(twh + twl). This is to allow for a clock duty cycle of other than 50%.

5. Reference Switching Test Conditions Section.

1/95



| attice Specifications ispLSI and pLSI 3256

Internal Timing Parameters!

Over Recommended Operating Conditions

<70 -50
PARAMETER | # DESCRIPTION MIN. IMAX.| MIN. IMAX. UNITS
Inputs
tiobp 24 | /O Register Bypass - |24 = [ 33| ns
tiolat 25 | /O Latch Delay — |24 = | 33| ns
tiosu 26 | /0 Register Setup Time before Clock 62 | - 86 | - ns
tioh 27 { /O Register Hold Time after Clock 39| - [53] - ns
tioco 28 | I/O Register Clock to Out Delay - l19] = | 26| ns
tior 29 | I/O Register Reset to Out Delay - | 3.6 - | 49 ns
GRP
tgrp | 30 | GRP Delay [ - Jso[ - J41] ns
GLB
taptbp 31 | 4 Product Term Bypass Path Delay - | 58 - | 78 ns
t1ptxor 32 | 1 Product Term/XOR Path Delay - | 64| - [88] ns
t20ptxor 33 | 20 Product Term/XOR Path Delay - 174 - l101] ns
txoradj 34 | XOR Adjacent Path Delay? —- |81 | = |11.1] ns
tgbp 35 | GLB Register Bypass Delay -~ o1l = o1t ns
tgsu 36 | GLB Register Setup Time before Clock 18| - 24 - ns
tgh 37 | GLB Register Hold Time after Clock 60| - | 82| - ns
tgco 38 | GLB Register Clock to Output Delay - |18 - | 22 ns
taro 39 | GLB Register Reset to Output Delay - | 28 - | 38 ns
tptre 40 | GLB Product Term Reset to Register Delay — |108| - |142| ns
tptoe 41 | GLB Product Term Output Enable to /O Cell Delay - |54 - |73 ns
tptck 42 | GLB Product Term Clock Delay 32163| 43| 85 ns
ORP B
torp 43 | ORP Delay - 27] = | 36| ns
torpbp 44 | ORP Bypass Delay - 12| - 16| ns

1. Internal Timing Parameters are not tested and are for reference only. Table 2- 0036A/3256

2. Refer to Timing Model in this data sheet for further details.
3. The XOR Adjacent path can only be used by Lattice Hard Macros.
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| attice Specifications ispLSI and pLSI 3256

Internal Timing Parameters!

Over Recommended Operating Conditions

-70 -50
PARAMETER | # DESCRIPTION MIN. A M. TMAX. UNITS
Outputs
tob 45 | Output Bufter Delay - | 24| - | 33| ns
tobs 46 | Output Buffer Delay, Slow Slew - (124| ~ |13.3| ns
toen 47 | /O Cell OE to Output Enabled -~ | 72| - 98| ns
todis 48 | VO Cell OE to Qutput Disabled - | 72| - |98 ]| ns
Clocks
tgyor1/2 49 | Clock Delay, YO or Y1 or Y2 to Global GLB Clock Line 36| 36| 49 | 49 ns
tioy3/a 50 | Clock Delay, Y3 or Y4 to I/O Cell Global Clock Line 12| 52|16 |70 ns
Global Reset
tor ]51 lGIobaI Reset to GLB and I/O Registers [ - I 7.1 | - | 9.6 [ ns

1. Internal Timing Parameters are not tested and are for reference only. Table 2 - 0037A/3256

2. Refer to Timing Model in this data sheet for further details.

8 1/95



Laﬂlce Specifications ispLSI and pLSI 3256

ispL.Sl and pLSI 3256 Timing Model

/O Cell GRP GLB ORP 11O Cell
. > o . .. .
Feedback
110 Reg Bypass l GRP | 4 PT Bypass GLB Reg Bypass ORP Bypass
Vo Pin) e > R e e ) SRR § LT = LD
(Input) | (Output)
Input 20 PT GLB Reg ORP
D Register Q XOR Delays Delay Delay
RST g D Q e
451 #25-29 #32-34 #a3 #47, 48
RST '
@ L) #51 o #36- 39
AN
Y34 o ;
Control RE
L_»|PTs OE

Yvyy

#40- 42 CK -|

Y0,1,2 > #49

080203256

Derivations of tsu, th and tco from the Product Term Clock’

tsu Logic + Reg su - Clock (min)
(tiobp + tgrp + t20ptxor) + (tgsu) - (tiobp + tgrp + tptck(min))
(#24+ #30+ #33) + (#36) - (#24+ #30+ #42)

(24+30+94)+(1.8)-(24+3.0+3.2)

8.0ns

th Clock {max) + Reg h - Logic
{tiobp + tgrp + tptck(max)) + (tgh) - (tiobp + tgrp + t20ptxor)
(#24+ #30+ #42) + (#37) - (#24+ #30+ #33)

(2.4 +3.0+6.3) +(6.0) - (2.4 + 3.0 + 9.4)

Clock (max) + Reg co + Output

(tiobp + tgrp + tptck(max)) + (tgco) + (torp + tob)
(#24 + #30 + #42) + (#38) + (#43 + #45)
(2.4+3.0+63)+(1.8) + (2.7 + 2.4)

29ns

tco

2.9ns

Table 2- 0042-16/3256

Note: Caiculations are based on timing specs for the ispLSI 3256-70L.
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| attice Specifications ispLSI and pLSI 3256

Power Consumption

Power Consumption in the ispLSI and pLSI 3256 device depends on two primary factors: the speed at which the
device is operating and the number of product terms used. Figure 3 shows the relationship between power and

operating speed.

Figure 3. Typical Device Power Consumption vs fmax

250+ ispLSI and pLSI 3256

| ! I l 1 L |
0 10 20 30 40 50 60 70

fmax (MHz)

Notes: Configuration of 16 16-bit Counters
Typical Current at 5V, 25° C

Icc can be estimated for the pLSI and ispLS| 3256 using the following equation:

Icc = 44 + (# of PTs * 0.18) + (# of nets * Max. freq * 0.013) where:
# of PTs = Number of Product Terms used in design

# of nets = Number of Signals used in device

Max. freq = Highest Clock Frequency to the device

The Icc estimate is based on typical conditions (VCC = 5.0V, room temperature) and an assumption of 2 GLB loads on
average exists. These values are for estimates only. Since the value of Icc is sensitive to operating conditions and the
program in the device, the actual Icc should be verified.

0127A-16-80-1s0/3256
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Specifications ispLSI and pLSI 3256

In-System Programmability

The ispLS| devices are the in-system programmable
versions of the Lattice high density programmable Large
Scale Integration (pLSI) devices. By integrating all the
high voltage programming circuitry on-chip, program-
ming can be accomplished by simply shifting data into the
device. Once the function is programmed, the non-
volatile E2CMOS cells will not lose the pattern even when
the power is turned off.

Figure 4. ISP Programming interface

All necessary programming is done via five TTL level
logic interface signals. These five signals are fed into the
on-chip programming circuitry where a state machine
controls the programming. The simple signals for inter-
face include isp Enable (ispEN), Serial Data In (SDI),
Serial Data Out (SDO), Serial Clock (SCLK) and Mode
(MODE) control. Figure 4 illustrates the block diagram of
one possible scheme of the programming interface for
the ispL Sl devices. For details on the operation of the
internal state machine and programming of the device
please refer to Lattice's In-System Programmability
Manual.

SDO
SDI 5-wire ISP
MODE Programming
SCLK Interface
iSpEN
ispLSI iSpGAL —ispaps ispLSI
L > > >
< 02948
11 1/95



Laﬂlﬂe Specifications ispLSI and pLSI 3256

ISP Programming Voltage/Timing Specifications

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNITS
Vcep Programming Voltage 4.75 5.0 5.25 A
Iccp Programming Supply Current - 50 100 mA
VIHP input Voltage High ispEN = Low 2.0 - Veep |V
VILP Input Voltage Low 0.0 - 0.8 \
hp input Current - 100 200 A
VOHP Output Voltage High lon=-3.2mA 24 - Veep v
VoLP Output Voltage Low loL=5 mA 0.0 - 0.5 \"
tr, tf Input Rise and Fall - - 0.1 s
tispen ispEN to Output 3-State Enabled - - 10 us
tispdis ispEN to Output 3-State Disabled - - 10 us
tsu Setup Time 0.1 - - us
tco Clock to Qutput - — 0.1 us
th Hold Time 0.1 - - us
tclkh, tcikl | Clock Pulse Width, High and Low 0.5 - - Hs
towv Verity Pulse Width 20 - - us
tpwp Programming Pulse Width 80 - 160 ms
tbew Bulk Erase Pulse Width 200 - - ms
trst Reset Time from Valid Vecp Rise Time < 50 ps 100 - - us

Table 2 - 0029isp-3256

12 1/95



Laﬂlce Specifications ispLSI and pLSI 3256

Figure 5. Timing Waveform for ISP Operation
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Figure 6. Program, Verify & Bulk Erase Waveform
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Specifications ispLSI and pLSI 3256

Figure 7. ispLSI 3256 Shift Register Layout

Data In 337...
(SDI) 675...

Note:

Ol4—>» >0

High Order Shift Register

Low Order Shift Register

...338

E2CMOS Cell Array

Address Shift Register

ol

SDO

0182A/3256

A logic “1” in the address shift register enables the row for programming or verification.

A logic “0” disables it.

14
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Specifications ispLSI and pLSI 3256

Boundary Scan

Lattice offers support for the IEEE 1149.1 Boundary
Scan specification on the 3000 Family of devices.

The user interfaces to the boundary scan circuitry through
the Test Access Port (TAP). The TAP consists of a
control state machine, instruction decoder and instruc-
tion register.

The TAP is controlied using the test control lines: Test
Data IN (TDI), Test Data Out (TDO), Test Mode Select
(TMS), Test Reset (TRST) and Test Clock (TCK).

Boundary Scan Timing Specifications

All of the input cells and I/O cells are serially connected
together in a long chain. The scan out of one cell is
connected to the scan in of the next cell. The cells are
connected in the following order: TDI to 063 thru 1032
to Y4, Y3, Y2, Y1, Reset, TOE, GOE1, GOEO, Y0, 1031
thru 100 to 1064 thru 10127 to TDO.

The timing specifications for Boundary Scan are listed
below. The waveforms are shown in figure 8.

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNITS
Vvce Supply Voltage 4.75 5.0 5.25 \Y
trst Reset Time from Valid V¢ 100 - - us
tsu Setup Time 60 - - ns
th Hold Time 60 - - ns
tco Ciock to Output - - 60 ns

Table 2 - 0028Aisp-3256
Figure 8. Boundary Scan Waveforms
vCe |
trst |e—
BSCAN rd
tsu[e—>le—{ th
th|e—
TMS ,//_ \L
O L AN R Nalid X
—| fcikh t tsu th
TCLK A
Viy tsuf——th you teo
TDO SIS valid
V||_ VOL 0181C

‘2 Z Z Don't Care
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Laﬂlce Specifications ispLSI and pLSI 3256

Pin Description

NAME MQUAD PIN NUMBERS DESCRIPTION
/00-1VO4 25, 26, 28, 29, 30, Input/Output Pins - These are the general purpose I/O pins used by the
/05-1/09 32, 33, 34, 35, 36, logic array.
11010 -0 14 37, 38, 39, 40, 41,

11015 -0 19 42, 43, 44, 46, 47,
171020 - /0O 24 48, 49, 50, 52, 53,
1/0 25 - 1/0 29 54, 55, 56, 57, 58,
1/O 30 - /O 34 59, 60, 61, 62, 64,
1/0 35 - /O 39 65, 66, 67, 68, 69,
/0 40 - /O 44 70, 72, 73, 74, 75,
1/O 45 - 1/O 49 76, 77, 78, 79, 80,
/0 50 - /O 54 82, 83, 84, 85, 86,
1/0 55 - /O 59 87, 88, 89, 90, 92,
1/0 60 - /O 64 93, 94, 95, 96, 105,
1/0 85 - I/O 69 106, 108, 109, 110, 112,
171070 - 1/O 74 113, 114, 115, 116, 117,
11075 -1/0 79 118, 118, 120, 121, 122,
1/0 80 - 1/0 84 123, 124, 126, 127, 128,
1/0 85 - /O 89 129, 130, 132, 133, 134,
110 90 - /O 94 135, 136, 137, 138, 139,
17O 95 - 1/O 98 140, 141, 142, 144, 145,

1/0 100 - /O 104 146, 147, 148, 149, 150,
110 105 - I/O 109 152, 153, 154, 155, 166,
/0 110 - 1/O 114 157, 188, 159, 160, 2,

110 115 - I/O 119 3, 4, 5, 6, 7,

110120 - {/O 124 8, 9, 11, 13, 14,

110125 - 11O 127 15, 16, 17

GOEQ and GOEt 100 and 99 Global Output Enable input pins.

TOE 98 Test output enable pin.

RESET 20 Active Low (0) Reset pin which resets all of the GLB and I/O registers in
the device.

YO0, Y1 and Y2 18, 19, 103 Dedicated Clock inputs. These clock inputs are connected to one of the
clock inputs of all the GLBs on the device.

Y3 and Y4 102, 101 Dedicated Clock inputs. Thase clock inputs are connected to one of the

clock inputs of all the 1/0O cells in the device.

BSCAN/ispEN*" 21 Boundary Scan Enable. Input - Dedicated in-system programming
enable input pin. This pin is brought low to enable the programming
mode. The MODE, SDI, SDO and SCLK options become active.
TDISDI* 22 Input - This pin performs two functions. It is the Test Data input pin
when ispEN is logic high. When ispEN is logic low, it functions as an
input pin to load programming data into the device. SDI is also used as
one of the two control pins for the isp state machine.

TCLK/SCLK* 23 Input -_This pin performs two functions. It is the Test Clock input pin
when ispEN is logic high. When ispEN is logic low, it functions as a
clock pin for the Serial Shift Register.

TMS/MODE* 24 Input - This pin performs two functions. It is the Test Mode Select input
pin when ispEN is logic high. When ispEN is logic low, it functions as
pin to control the operation of the isp state machine.

TRST 97 Input - Test Reset, active low to reset the Boundary Scan State
Machine.
TDO/SDO* 104 Output - This pin performs two functions. When ispEN is logic low, it

functions as the pin to read the isp data. When ispEN is high it functions
as Test Data Out.

GND 1, 10, 27, 45 63, Ground (GND)
81, 107, 125, 143
vCC 12, 31 51, 71, 91, Vee

111, 131, 151

Table 2 - 0002Bisp/32
* isplLS1 3256 only able isp/3256

** ispEN for ispL.SI 3256 only, NC for pLSI 3256 must be left floating or tied to V¢, must not be grounded or tied
to any other signal.

16 1/95



Specifications ispLSI and pLSI 3256

Pin Description

NAME CPGA PIN NUMBERS DESCRIPTION
WO 0-1/0 4 G1, G2, G3, E1, F2, Input/Output Pins - These are the general purpose /O pins used by the
O 5-1/09 F3, C1, E2, E3, D2, logic array.
/010 -1/O 14 D3, B2, C3, C4, B3,
110 15-1/0 19 B1, B4, Cs, A3, B5,
110 20 - 1/O 24 C6, A4, B6, A5, Cc7,
1/025-1/0 29 A8, A7, Cs, B8, B9,
/0 30 - I/O 34 C9, A9, A10, B10, A1,
1/035-1/0 39 B11, A12, C11, A13, B12,
110 40 - /O 44 Al14, A15  A16, C13, B14,
1/0 45 - /O 49 B15, C14, B16, C15, D15,
/050 -1/0 54 A17, D16, E15, B17, c17,
/0 55 - 1/0 59 E16, F15, D17, E17, F17,
110 60 - I/O 64 G16, G17, H15,  H1s, L16,
110 65 - 1/O 69 M17, N17, Mi16, P17, R17,
11070 -1/O 74 N16, 8§17, Ni15, P16, P15,
11075 -1/0 79 S16, R15,  R14, Si5, T17,
1/0 80 - I/O 84 S14, R13, Ti15, S13, R12,
/O 85 - I/0 89 T14, 812, T13, R11, T12,
110 90 - 1/O 94 T11, R10, S10, 89, R9,
170 95 - /O 99 T9, T8, S8, T7, 57,

1/0 100 - I/O 104 T6, R7, T5, S6, T4,
170105 - 1/0 109 T3, T2, RS, 5S4, S3,
/0110 - /0 114 R4, S2, R3, P3, T1,
1710115 - 1/0 119 P2, N3, St, R1, N2,
/0120 - VO 124 M3, P1, N1, M1, L2,
110125 - 110 127 L1, K3, K2

GOEQ and GOE1 J17 and J15 Global Output Enable input pins.

TOE J16 Test output enable pin.

RESET J3 Active Low (0) Reset pin which resets all of the GLB and I/0 registers in
the device.

Y0, Y1 and Y2 K1, J2, K15 Dedicated Clock inputs. These clock inputs are connected to one of the
clock inputs of all the GLBs on the device.

Y3 and Y4 K16, K17 Dedicated Clock inputs. These clock inputs are connected to one of the

clock inputs of all the I/O cells in the device.

BSCAN/ispEN** J1 Boundary Scan Enable. Input - Dedicated in-system programming
enable input pin. This pin is brought low to enable the programming
mode. The MODE, SDI, SDO and SCLK options become active.
TDI/SDI* H1 Input - This pin performs two functions. It is the Test Data input pin
when ispEN is logic high. When ispEN is logic low, it functions as an
input pin to load programming data into the device. SDI is aiso used as
one of the two control pins for the isp state machine.

TCLK/SCLK* H2 Input - This pin performs two functions. It is the Test Clock input pin
when ispEN is logic high. When ispEN is logic low, it functions as a
clock pin for the Serial Shift Register.

TMS/MODE* H3 Input - This pin performs two functions. It is the Test Mode Select input
pin when ispEN is logic high. When ispEN is logic low, it functions as
pin to control the operation of the isp state machine.

TRST H17 Input - Test Reset, active low to reset the Boundary Scan State
Machine.
TDO/SDO* L17 Output - This pin performs two functions. When iIspEN is logic low, it

functions as the pin to read the isp data. When ispEN is high it functions
as Test Data Out.

GND F1, C2, A2, B7, C10, Ground (GND)
B13, Ci16, Fi16, L15, R16,
T16, S11, S5, R8s, R2,
M2

vCe D1, A8, Gi5 C12, MI5, Voo
T10, L3, R6

Table 2 - 0002isp/3256
* ispLSI 3256 only

** IspEN for ispLS] 3256 only, NC for pLSI 3256 must be left fioating or tied to Vi, must not be grounded or tied
to any other signal.
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] attice Specifications ispLSI and pLSI 3256

Pin Configuration

ispLSI and pLSI 3256 160-pin MQUAD Pinout Diagram

MmN ~ N -
PrrP88588 3285838, 58833358885,88389,5800
222222222£222222252222222222292822225228¢
ponnannonoononoaooanonpoaooonnnopnoanonnn
/. BRELEAIBTERIIIILIIIIISRNSESISSSSRSNSRIINT
GND [ 1 120 vo77
vo 114 (] 2 119 vo 76
vo1is Cl3 18 vo7s
vo11e CJ4 1173 vo74
vo 117 15 16— vo73
vo1ta ]6 1Ms) vor2
vo11e .17 1143 o7
vo120 ] 11333 vo70
vo121 s 1123 vosee
GND ] 10 113 vee
voi122 1103 vo6s
vee 112 108 3 vo 67
vo123 []13 108[") VO 66
vo124 [ 14 . 107 [Z1 GND
Vo125 15 108 [T] vO6S
vo126 16 |SpLS| 3256 105 [ vos4
vo12r .17 104 71 TOO/SDO*
vo 18 1033 v2
¥1 10 and 1020 v3
RESET []20 101 va
‘ispENVBSCAN [] 21 100 71 GOEO
s pLSI 3256 nS o
“SCLK/TCLK [ 23 98 [ voOE
*MODE/TMS [ 24 97 [ TRST
voo C] 25 1 96 [ voe3
vot 26 TOp VleW 95 [ voe2
GND [ 27 841 voet
vo2 [C] 28 93] voso
vos3 {29 921 voss
vos []30 81 [ vee
vce a1 90} voss
vos 32 89 [ vos7
voe ]33 88 vose
vo7r CJas 871 voss
vos []3s 86 [ voss
voe []36 85 vos3
voio {Ja7 84 vos2
vo11 ]38 83 [ vos1
voi2 T as 827 voso
vo1a ]« 81 [ GNO
\ TRIIVLSIIBRLANRIYELR330U2T 88538 2rNpRroereeg /
puuuuuduutuutuuduidiguouoouoooroooguuoouyg
TP Eg P 2RNNYRILENRRASENA2IBEES39 8T IILvLeNeS
£228928228>2222222028L2592929299299>2222L2088¢
180-MQF P/3256

*ispLSI 3256 Only
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Specifications ispLSI and pLSI 3256

ispLSl and pLSIi 3256 167-Pin CPGA Pinout Diagram

Pin Configuration
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Specifications ispLSI and pLSI 3256

Package Diagram

Top View

Dimensions in Millimeters Min./Max.

160-Pin MQUAD Package
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Laﬂlce Specifications ispLSI and pLSI 3256

Part Number Description

(is)pLSI 3256 — XX X X XXX X

Device Family J _r— Grade
Blank = Commercial
Device Number Pir: ;0:2257 Pins
Speed 160 = 160 Pins
i
M = MQUAD
Power
L = Low
0212Aisp/3256
Ordering Information
FAMILY |fmax (MHz)| tpd (ns) ORDERING NUMBER PACKAGE
77 15 ispLSI| 3256-70LM160 160-Pin MQUAD
. 77 15 ispLSI 3256-70LG167 167-Pin CPGA
'spLS! 57 20 ispLSI 3256-50LM160 160-Pin MQUAD
57 20 ispLSI 3256-50LG167 167-Pin CPGA
77 15 pLSI 3256-70LM160 160-Pin MQUAD
77 15 pLSI 3256-70LG167 167-Pin CPGA
pLSl 57 20 pLSI 3256-50LM160 160-Pin MQUAD
57 20 pLS| 3256-50LG167 167-Pin CPGA

Table 2 - 0041A-08isp/3256
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