Lattice ispLSI" 2064VE

ses 8?,’,",;3‘,’;?;‘:‘“ 3.3V In-System Programmable High Density SuperFAST™ PLD

Functional Blook Diagram

* SuperFAST HIGH DENSITY PROGRAMMABLE LOGIC

— 2000 PLD Gates
— 64 and 32 /O Pin Versions, Four Dedicated Inputs
— 64 Registers
- High Speed Global Interconnect
— Wide Input Gating for Fast Counters, State
Machines, Address Decoders, etc.
— Small Logic Block Size for Random Logic
— 100% Functional, JEDEC and Pinout Compatible with
ispLSI 2064V Devices
¢ 3.3V LOW VOLTAGE 2064 ARCHITECTURE
— Interfaces with Standard 5V TTL Devices
* HIGH-PERFORMANCE E*CMOS® TECHNOLOGY

— fmax = 180MHz Maximum Operating Frequency

— tpd = 5.0ns Propagation Delay

— Electrically Erasable and Reprogrammable

— Non-Volatile

— 100% Tested at Time of Manufacture

— Unused Product Term Shutdown Saves Power

* IN-SYSTEM PROGRAMMABLE

— 3.3V In-System Programmability (ISP™) Using
Boundary Scan Test Access Port (TAP)

— Open-Drain Output Option for Flexible Bus Interface
Capability, Allowing Easy implementation of
or Bus Arbitration Logic

— Increased Manufacturing Yields, Reduced
Market and improved Product Quality

~— Reprogram Soldered Devices for F

* 100% IEEE 1149.1 BOUNDARY SC

* THE EASE OF USE AND FAST
PLDs WITH THE DENSITY ANE
— Enhanced Pin Locking
— Three Dedicated Ci
—- Synchronous and A
— Programmable
— Flexible Pin
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2064VE is a High Density Programmable
evice available in 64 and 32 |/O-pin versions. The
evice contains 64 Registers, four Dedicated Input pins,
ree Dedicated Clock Input pins, two dedicated Global
OE input pins and a Global Routing Pool (GRP). The
GRP provides complete interconnectivity between all of
these elements. The ispLS| 2064 VE features in-system
programmability through the Boundary Scan Test Ac-
FPGAs  cess Port (TAP) and is 100% IEEE 1149.1 Boundary
Scan Testable. The ispLS!| 2064VE offers non-volatile
reprogrammability of the logic, as well as the intercon-
nect, to provide truly reconfigurable systems.

The basic unit of logic on the ispL.S| 2064VE device is the
— Optimized ¢ tingPool Provides Global Generic Logic Block (GLB). The GLBs are labeled A0,
Interconne A1...B7 {seeFigure 1). There are a total of 16 GLBs in the
* iSpEXPERT™ - LOG OMPILER AND COMPLETE ispLS! 2064VE device. Each GLB is made up of four
ISP DEVICE DESIGN SYSTEMS FROM HDL SYNTHESIS  macrocells. Each GLB has 18 inputs, a programmable
THZggsg:':ﬁ:'?;iT:;gﬁ:AMmNG AND/OR/Exclusive OR array, and four outputs which can
Tty e withLexing A Vandor Tags 2% SNIOUEC o b eiher combinatorl o regaterec
— Productivity Enhancing Timing Analyzer, Explore . P )
Tools, Timing Simulator and ispANALYZER™ inputs. All of the GLB outputs are brought back into the
— PC and UNIX Platforms GRP so that they can be connected to the inputs of any
GLB on the device.

Copyright @ 1999 Lattice Semiconductor Corp. All brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject
to change without notice.
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Functional Block Diagram

Figure 1. ispLSI 2064VE Functional Block Diagram (64-/0 and 32-1/0 Versions)
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The 64-1/O 2064VE contains 64 1/O cells, while
1/O version contains 32 1/O cells. Each I/O cell
connected to an /O pin and can be indivi
grammed to be a combinatorial input, out
bi-directional I/O pin with 3-state con
levels are TTL compatible voltages a

programmed independently fo
rate to minimize overall outgs

0 dedicated inputs and
gonnecled together to make a
Megablock (see ). The outputs of the eight GLBs
are connectedtoas 32 or 16 universal 1O cells by
two or one ORPs. Each ispLSI 2064VE device contains
two Megablocks.

two or one O

The GRP has as its inputs, the outputs from all of the
GLBs and all of the inputs from the bi-directional /O cells.
All of these signals are made available to the inputs of the
GLBs. Delays through the GRP have been equalized to
minimize timing skew.

Clocks in the ispLS| 2064VE device are selected using
the dedicated clock pins. Three dedicated clock pins {YO0,
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or an asynchronous c¢lock can be selected on a
asis. The asynchronous or Product Term clock
be generated in any GLB for its own clock.

Programmable Open-Drain Outputs

In addition to the standard output configuration, the
outputs of the ispL.SI 2084VE are individually program-
mable, either as a standard totem-pole output or an
open-drain output. The totem-pole output drives the
specified Voh and Vol levels, whereas the open-drain
output drives only the specified Vol. The Voh level on the
open-drain output depends on the external loading and
pull-up. This output configuration is controlied by a pro-
grammable fuse. The defaull configuration when the
device is in bulk erased state is totem-pole configuration,
The open-drain/ftotem-pole option is selectable through
the ispEXPERT software tools.
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Absolute Maximum Ratings ’

Supply Voltage Vec v -0.510 +5.4V
Input Voltage Applied..........ccccecovvveeccnreennnee. -0.5 to +5.6V
Oft-State Output Voltage Applied .................. -0.5 to +5.6V
Storage Temperature ..........cccoovvvierveeecniieen, -65 to 150°C
Case Temp. with Power Applied .................... -55 to 125°C
Max. Junction Temp. (T ) with Power Appilied ............ 150°C

1. Stresses above those listed under the “Absolute Maximurn Ratings” may cause permanent damagj
operation of the device at these or at any other conditions above those indicated in the operati
is not implied (while programming, follow the programming specifications).

o the device. Functional
ns of this specification

DC Recommended Operating Condition

SYMBOL PARAMETER MiIN. MAX. UNITS
Commercial Tp 4BEC to 3.0 3.8 v
Vcc Supply Voltage .
pply Voliag Industrial T s = -3l to §B5°C 30 | 36 Y,
ViL Input Low Voltage L Vgg— 0.5 0.8 Y
ViH Input High Voltage - 20 5.25 Vv
' - Tabie 2-0005/2064V
apa 3 £ : 0
SYMBOL TYPICAL UNITS TEST CONDITIONS
s Dedicated Input Capag 8 pf Vee= 3.3V, Viy=2.0V
C I/O Capagcitance , 6 pf Vee= 3.3V, Vo= 2.0V
C Clock and Global i 10 pf Veo= 3.3V, Vy= 2.0V

Table 2-0006/2064VE

MINIMUM MAXIMUM UNITS

Erase/Reprogram C 10000 - Cycles
Table 2-0008/2064VE
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Switching Test Conditions

3-state levels are measured 0.5V from
steady-state active level.

Output Load Conditions (see Figure 2)

Input Pulse Levels GND to 3.0V Figure 2. Test Load
|l Aise and Fall Time <15ns +3.3V
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
Output Load See Figure 2 Device

Tabiezooomzoey | Qutput

TEST CONDITION Rt R2 CL .
*CL includes Test E

A 316Q | 348Q | 35pF
B Active High o0 348Q | 35pF

Active Low 316Q | 348Q | 35pF

Active High to Z
o |atVou-05v o | 348Q | 5pF

Active Low to Z

at Vo +0.5V 316Q | 348Q 5pF

Table 2-0004/2064V

DC Electrical Characteristics

Capacitance.

0213A/2064V

SYMBOL PARAMETER
VoL Output Low Voltage - - 0.4 Y
VOH Output High Voltage 2.4 - - \
he input or /O Low Leakagg IV < Vin< Vi (Max.) - - -10 pA
I : (Voe —0.2)V < Vi < V¢ — - 10 pA
VoSV s5.25V - - 50 mA
hL-isp OV S VNSV - - -150 | pA
hiL-Pu OV < VvV - - -150 | pA
los' Vie= 3.3V, Vour= 0.5V - - | -100 | mA
lcc?* Vi = 0.0V, V= 3.0V B B A
forook = 1 MHz

1. One output at a time for a maximum duration of one second. \,,; = 0.5V was selected to avoid test
problems by tester ground degradation. Characterized but not 100% tested.

Measured using four 16-bit counters.
Typical values are at Vog= 3.3V and Tp= 25°C.

~>wn

Table 2-0007/2064VE

Maximum Il varies widely with specific device configuration and operating frequency. Refer to the Power Consumption

section of this data sheet and Thermal Management section of the Lattice Semiconductor Data Book or CD-ROM to

estimate maximum ...
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External Timing Parameters
Over Recommended Operating Conditions

PARAMETER | TEST'| 4 DESCRIPTION' 1% 13 1% unirs
COND. MIN. |MAX.| MIN.[MAX.| MIN. [MAX.
tpd1 A 1 | Data Propagation Delay, 4PT Bypass, ORP Bypass| - | 5.0 - 751 - [10.0 ns
tpd2 A 2 | Data Propagation Delay - |75} - |100| - |130] ns
fmax A | 3 | Clock Frequency with Internal Feedback? 180 -~ [135| - [100| - | MHz
fmax (Ext.) - 4 | Clock Frequency with External Feedback (gzsi) | 125 | - 100 | - | 77 | = | MHz
fmax (Tog.) - 5 | Clock Frequency, Max. Toggle 200 - | 143 - [100| - | MHz
tsut - 6 | GLB Reg. Setup Time before Clock, 4 PT Bypass 35 - 5.0 |.ar 65 | - ns
tcot A 7 | GLB Reg. Clock to Output Delay, ORP Bypass - |35 | - 0 [ - |50 ns
thi - 8 | GLB Reg. Hold Time after Clock, 4 PT Bypass 00| - |# 00 | - ns
tsu2 - 9 | GLB Reg. Setup Time before Clock 45 | —giliso | —5l80 | - ns
tco2 A | 10| GLB Reg. Clock to Output Delay ~- 485 ) 50| - (60| ns
the - [ 11] GLB Reg. Hold Time after Clock 00 ["GF oo - 00| - | ns
tr A 12 | Ext. Reset Pin to Qutput Delay dlos, | 7.0% 100| - [135]| ns
trw1 - | 13| Ext. Reset Pulse Duration 04 =%+ 50| — | 65| - ns
tptoeen B | 14] input to Output Enable A100| - [120] - [150] ns
tptoedis C | 15/ Input to Output Disable - 2 100| - |120| - 150 ns
tgoeen B | 16| Global OE Output Enable . " ¥~ 50| -~ | 70| - [90 ]| ns
tgoedis C | 17 Global OE Output Disable p - |50 - (70| - |90 ns
twh - 18 | External Synchronous Clock Pu 1 igh 2.5 - 35 - 50| - ns
twi - 19 | External Synchronous C _ , Low 25 - [ 35| - |50 - ns
1. Unless noted otherwise, all parameters use a GRR .- TXOR path, ORP and YO clock. Table 2-0030/2064VE:

2. Standard 16-bit counter using GRP feedback.
3. Reference Switching Test Conditions sectic
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Internal Timing Parameters!

Over Recommended Operating Conditions

PARAMETER | # DESCRIPTION 180 135 199 UNITS
MIN. [MAX.| MIN. [MAX.| MIN. [MAX.
Inputs
tio 20 | Input Buffer Delay - - - . _ - ns
tdin 21 | Dedicated Input Delay -l -1 =] = -1 =1 ns
GRP
tgrp | 22 | GRP Delay [ - -T-T1T=-T7T-T7-Tms
GLB -
t4ptbpe 23 | 4 Product Term Bypass Path Delay {(Combinatorial) - - F - - ns
taptbpr 24 | 4 Product Term Bypass Path Delay (Registered) - | - b | -]l - | ns
t1ptxor 25 | 1 Product Term/XOR Path Delay - - -1 =1 ns
t20ptxor 26 | 20 Product Term/XOR Path Delay - - - -] ns
txoradi 27 | XOR Adjacent Path Delay? |, | — - - - | ns
tgbp 28 | GLB Register Bypass Delay - - - - ns
tgsu 29 | GLB Register Setup Time before Clock 'f) | % | - - - - ns
tgh 30 | GLB Register Hold Time after Clock . -3 - - - - - ns
tgco 31 | GLB Register Clock to Output Delay F: V ' - - - - - ns
| tgro 32 | GLB Register Reset to Output Delay . ‘s - =1 - = -1 =1 ns
tptre 33 | GLB Product Term Reset to Register 1% ' - - - - - - ns
tptoe 34 | GLB Product Term Output Enals 6|l Dglay - -1 - -1 -1 =1 ns
tptck 35 [ GLB Product Term Clock D Y - -1 -1 - - = | ns
ORP s 9
torp 36 | ORP Delay - - -1 =1 =1 =1 ns
torpbp 37 | ORP Bypass D - - - - - - ns
Outputs
tob 38 [ Output - - -] - - - | ns
tsi 39 | Outy Pelay Adder -l =1 =4 -1 =1 =1 ns
toen 40 put Enabled - - - - -~ - ns
todis Output Disabled - - - - - - ns
tgoe | Output Enable - =1 =1 = ~ | =1 ns
Clocks
tgyo 43 ‘k Delay, YO to Global GLB Clock Line (Ref. clock) - - - - - - ns
tgy12 44 | Clock Delay, Y1 or Y2 to Global GLB Clock Line - - - - - - ns
Global Reset
tgr | 45 | Global Reset to GLB [ - [ -T-1-T<=-T=-Thns

1. Internal Timing Parameters are not tested and are for reference only.
2. Refer to Timing Model in this data sheet for further details.
3. The XOR adjacent path can only be used by hard macros.

Table 2-0036/2064VE
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ispLSI 2064VE Timing Model

1/O Cell GRP GLB ORP O Celi
- —" .. ..
Feedback
I Ded. In - w21 L.) Comb 4 PT Bypass #23 ‘>
110 Deta _’I GRP LRe 4 PT Bypass GLB Reg Bypass ORP B! =
<I/0 Piny Y > > g VPO 9 Syp > ypass 1 as: Gorn
#20 I #22 I #24 #28
{Input) (Outputy
20PT GLB Reg
XOR Delays Delay
#25. 26, 27 D Q
1 RST

I Reset > #45 > #g?: %
AN

Control Re

Lt PTs OE

#33, 34, CK
35

#40, 41

Y0,1.2 ) #4344

#42

[coE 0.1

0491/2064

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

tsu = Logic + Reg su - Clock (min})
= (tio + tgrp + t20ptxor) + (tgsu) - (tigg
= (#20 + #22 + #26) + (#29) - (#20,4 #

th = Clock {max) + Reg h - Logic
= (tio + tgrp + tptck{max)¥
= (#20 + #22 + #35) +

tco = Clock (max) +
= (tio + tgrp,

= (#20 + (#36 + #38)

Note: Calculations a ng specifications for the ispLSI 2064VE-180L.
»

Table 2-0042/2064VE
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Power consumption in the ispLSl 2064VE device de- used. Figure 3 shows the relationship between power
pends on two primary factors: the speed at which the and operating speed.
device is operating and the number of Product Terms

Figure 3. Typical Device Power Consumption vs fmax

120 -

ispLSt 2064VE

Icc(mA) =

Where:
# of PTs = Number of Product Terms ysed in de
# of nets = Number of Signals used i ice

Max freq = Highest Clock Frequepé

cc = 3.3V, room temperature) and an assumption of two GLB
‘estimates only. Since the value of icc is sensitive to operating

The IcC estimate is based on ty
loads on average exists. Th

conditions and the prograg
0127/2064VE
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64-1/0 Signal Descriptions

Signal Name Description

RESET Active Low (0) Reset pin resets all the registers in the device.

GOE 0, GOE1 Global Output Enable input pins.

Y0,Y1,Y2 Dedicated Clock Input — These clock inputs are connected to one of the clock inputs of all the GLBs in
the device.

BSCAN Input — Dedicated in-system programming Boundary Scan enable input pin. This pin is brought low to
enable the programming mode. The TMS, TDI, TDO and TCK controls become active.

TDIINO Input — This pin performs two functions. When BSCAN is logic low, it functions as a serial data input pin
to load programming data into the device. When BSCAN is high, it functions as a dedicated input pin.

TCK/IN 3 Input - This pin performs two functions. When BSCAN is logic low, it functions:as a clock pin for the
ISP/Boundary Scan state machine. When BSCAN is high, it functions as a ded®ated input pin.

TMS/IN 1 Input — This pin performs two functions. When BSCAN is logic low, it fu mode control pin for
the ISP/Boundary Scan state machine. When BSCAN is high, it funcij ed input pin.

TDO/IN 2 Output/Input — This pin performs two functions. When BSCAN |s S as an output pin
to read serial shift register data. When BSCAN is high, it functiof ed input pin.

GND Ground (GND)

vCC Vcee

NC* No Connect

/{0 Input/Output Pins — These are the general purpos by the logic array.

. NC pins are not to be connected to any active signals, VCC or GND.

32-1/0 Signal Descriptions

Signal Name

GOE O/IN 3 This pin performs one of two fu rogrammed to function as a Global Output Enable

pin or a Dedicated Input pin.4

GOE 1/Y0 This pin performs one of two ful¥g lean be programmed to function as a GLobal Output Enable or

a Dedicated Clock inpg is connected to one of the clock inputs of all GLBs on the
device.

RESET/Y1 Dedicated clock input. This clock input is brought into the Clock
g¥optionally be routed to any GLB and/or /O cell on the device. (2) Active
ts all of the GLB and /O registers in the device.

BSCAN ftem programming Boundary Scan Enable input pin. This pin is brought low to

g mode. The TMS, TDI, TDO and TCK controls become active.
TDVIN O orms two functions. When BSCAN is logic low, it functions as an input pin to load
data into the device. TDI/INO is also used as one of the two control pins for the ISP State
n BSCAN is high, it functions as a dedicated input pin.

TMS/IN 2 — This pin performs two functions. When BSCAN is logic low, it functions as a pin to control the

tion of the ISP State Machine. When BSCAN is high, it functions as a dedicated input pin.

TDO/IN 1 Output/Input — This pin performs two functions. When BSCAN is logic low, it functions as an output pin

pin to read serial shift register data. When BSCAN is high, it functions as a dedicated input pin.

TCK/Y2 Input — This pin performs two functions. When BSCAN is logic fow, it functions as a clock pin for the

Serial Shift Register. When BSCAN is high, it functions as a dedicated clock input. This clock input is
brought into the Clock Distribution Network and can optionally be routed to any GLB and/or /O cell on
the device.

GND Ground (GND)

vCC Vee

NC! No Connect

Vo Input/Output pins — These are the general purpose /O pins used by the logic array.

1. NC pins are not to be connected to any active signals, VCC or GND.
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64-1/0 Signal Locations

Signal 100-Ball BGA | 100-Pin TQFP | 84-Pin PLCC
RESET D2 11 20
GOE 0,GOE 1 | F9, E1 62, 13 64, 22
Y0, Y1, Y2 E3, F6, F8 10, 65, 60 19, 67, 62
BSCAN E5 15 24
TDIINO F2 16 25
TCK/IN 3 G10 59 61
TMS/IN 1 J5 37 43
TDO/N 2 B6 87 1
GND B7, F1,G9, K6 | 14,39, 61,86 |23, 44, 63, 84
VCC A5, E2,F10,J4 [ 12,36, 63,89 |2,21,42,65
NC! AB, A8, C3, 4,9, 21,25, 66
C4, D1, D6, 31, 38, 44, 50,
D8, E7, E9, 54, 64, 66, 71,
E10, F4, G3, 75, 81, 88, 94,
G5, H7, H8, 100
K3, K5

1. NC pins are not to be connected to any active signals, VCC or

32-1/0 Signal Locations

Signal 44-Pin TQFP | 44-Pin PLCC BGA

GOE 0/IN 3 40 2 9

GOE 1/Y0 5

RESET/Y1 29 D7

BSCAN 7 D1

TDIIN O 8 E2

TMS/IN 2 30 C6

TMO/IN 1 24 G4

TCY/Y2 33 E7

GND 1,23 C4, E4

VCC 12, 34 D3, D5

NC' — — A1, A7, D4,
G1, G7

1. NC pins are not to be connected to any active signals, VCC or GND.

10
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I/O Locations

100 100 84 49 44 44
Signai BGA TQFP PLCC BGA TQFP PLCC
/00 G1 17 26 E1 9 15
/O 1 F3 18 27 F2 10 16
o2 E4 19 28 F1 1 17
1703 H1 20 29 E3 12 18
170 4 G2 22 30 F3 13 19
/05 J1 23 31 G2 14 20
/O 6 H2 24 32 F4 15 21
Vo7 K1 26 33 G3 16 22
O 8 J2 27 34 F5 19 25
O 9 K2 28 35 G5 20 26
VO 10 H3 29 36 F6 21 27
IO 11 J3 30 37 G6 22 28
1012 G4 32 38 ES 23 29
/013 H4 33 39 E6 24 30
110 14 K4 34 40 F7 25 31
IO 15 H5 35 41 D& 26 32
/O 16 F5 40 45 Cc7 31 37
1017 J6 41 46 B6 32 38
1o 18 K7 42 47 B7 33 39
/0 19 Hé 43 48 C5 34 40
/0 20 K8 45 49 B5 35 41
/0 21 G6é 46 50 A6 36 42
/0 22 J7 47 51 B4 37 43
/0 23 K9 48 52 A5 38 44
/0 24 Jg 49 53 B3 41 3
11025 K10 51 54 A3 42 4
110 26 Jg 52 55 B2 43 5
/027 J10 53 56 A2 44 6
110 28 H9 55 57 C3 1 7
11029 H10 56 58 c2 2 8
1030 G7 57 59 81 3
/O 31 G8 58 60 D2 4
/032 D10 67 68 — —*
/O 33 E8 68 69 —
110 34 F7
1035 C10
1O 36 D9
11037 B10 —
11038 C9 —
11039 A10 —
/O 40 BS —
110 41 A9 —
110 42 Ccs —
/O 43 B8 —
IO 44 D7 —
/0 45 c7 —
110 46 A7 82 — — -
11047 C6 83 — — -
110 48 E6 3 — — —
11O 49 B5 4 o — -
1050 A4 92 5 — — —
/0 51 C5 93 6 — — —
1/0 52 A3 95 7 — — —
/0 53 D5 96 8 — — —
/0 54 B4 97 9 — - —
1/0 65 A2 98 10 — — —
110 56 B3 99 11 — — —
1o57 Al 1 12 — — -
/O 58 B2 2 13 — - —
1O 59 B1 3 14 — — —
1oeo C2 5 15 — — —
/O 61 C1 6 16 — — —
110 62 D4 7 17 — - —
110 63 D3 8 18 — — —

11
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Signal Configuration

ispLSI 2064VE 100-Ball BGA Signal Diagram

10 9 8 7 6 5 4 3 2 1

Al BIEIFEFEEEREE |
o [B][E 3
c|  [E][8 c
o BB :
E NC'| | NC! E
F vee| [GOF F
6| [ o 6
H Iég Zg 15[ | 13] ] 10 6 3 H
J 2 | | % 7 | e el |5 ] 18] J
K '/0‘ '{g GND| | NC? '{3 NC! Vg’ ”70 K
ispLSI 2064VE
Bottom View

9 8 7 6 5 4 3 2 1

100-BGA/2064VE

INCs are not to be connected to any active signals, VCC or GND.

Note: Ball At indicator dot on top side of package.

12



Latlice

susnss Samjconductor

ansEma Corpora’tlon

Pin Configuration

ispLSI 2064VE 100-Pin TQFP Pinout Diagram

Specifications ispLSI 2064VE

[aV}

[(o o - B np MY ] - QO E N O < ON~Om
,mmmmm,mmvvo_o%vvvvbvvvvm
AR AR AR R R A
OMOMNOWMITOHDA O DODOOMNOULWITON OO0
QOO NDDVWOVODVDOVDOOVODONNNMNNMNMN

vosr 1 ~
110 58 2 —11/0 38
110 59T 3 — 1/0 37
INCCT 4 1O 36
110 60T 5 -
110 61 6 —f1/0 35
110 621 7 1 1/0 34
110 63T 8 —11/0 33
INCCT 9 T 1/0 32
Yo 10 66 1 NC!
RESETCT 11 65 F3 Y1
veer 12 |spLS| 2064 64 T3 NC!
GOE 1 13 63 E3 vee
GNDCT 14 Top Vi 62 FT1 GOE 0
BSCANLCT 15 61 F1 GND
TDUIN 0O 16 60 F Y2
o o 17 59 B TCK/IN 3
o 1 18 58 133 1/0 31
110 2 19 57 3 1/0 30
1/0 3 20 56 -1 1/0 29
INCCT 21 55 B3 110 28
110 a1 22 54 FT NC!
/0 s 23 53 1 1/0 27
110 6 1 24 52 F 10 26
INCCT 25 51 T3 110 25
DOMSMNONDO~NNDVDTULONOOO
[sp M MpRas NI S S SR~ g~ i g s g~ g S i Te ]
[I2] - bt [\¢
©0-90er 2298588 Y
052%50000%000007
=
o

not to be connected to any active signals, VCC or GND.

100 TQFP/2064VE

13
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Pin Configuration

ispL.SI 2064VE 84-Pin PLCC Pinout Diagram

(V]
883 38583 %,05993295983
QQ2Q222202Q2825FRQQ2222202229Q
mininininininisininisisisisinininisisinlnl
1109 8 7 6 5 4 3 2 1 848382818 7937877 7675
10 57 [] 12 ] /0 38
170 58 [ 1 110 37
11059 [ ] 1/0 36
11060 [ ] 110 35
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1. NC pins are not to be connected to any active signal, VCC or GND. 84 PLCC/2064VE
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Pin Configuration

ispLSI 2064VE 44-Pin PL.CC Pinout Diagram
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44 PLCC/2064VE

Pin Configuration

» 33[Qvo1s
12 320 vo 17
320 []3 31[Jvo1s
vo31 s 300 TMS/IN 2
5 -

GoE1/Yo [ ispLSI 2064VE =~ 2P FESET™
vce e Top Vi 287 vee
BSCAN []7 op View 277 Tokrv2

TDIINO []8 26[J o 15
voo Qo 25 vo 14
ro 1 1o 24Jvo 13
vo2 [ 231012

12 13 14 15 16 17 18 19 20 21 22
oo oo on
M T WO~ 00O -
QQRLLQLFE2 oo

(o) = =

[m]

-
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Signal Configuration

ispLSt 2064VE 49-Ball BGA Signal Diagram
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e connected to any active signals, VCC or GND.

indicator dot on top side of package.
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Specifications ispLSI 2064VE

Part Number Description

ispLSI 2064VE-XXX X XXX X

Device Family ——;

Device Number

Speed
180 = 180 MHz fmax
135 = 135 MHz fmax
100 = 100 MHz fmax

ispLSI 2064VE Ordering Information

COMMERCIAL

—l——' Grade

Blank = Commercial
| = Industrial

Package
T100 = 100-Pin TQFP
J84 = 84-Pin PLCC
8199 = 100-Ball BGA

Powe

0212/2064VE

FAMILY fmax (MHz) | tpd(ns) ¥Os PACKAGE
180 5.0 64 84-Pin PLCC
180 5.0 64 100-Pin TQFP
180 50 64 100-Ball BGA
135 7.5 64 -135LJ84 84-Pin PLCC
ispLSl 135 7.5 64 E-135LT100 100-Pin TQFP
135 7.5 ) ’064VE-135LB100 100-Ball BGA
100 10 64 ™ 4spLSI 2064VE-100L.J84 84-Pin PLCC
100 10 ispLS! 2064VE-100LT100 100-Pin TQFP
100 10 ispl.Sl 2064VE-100LB100 100-Ball BGA
Table 2-0041A/2064VE
INDUSTRIAL
FAMILY fmax (MHz) }& i ORDERING NUMBER PACKAGE
ispLSl 64 ispLSI 2064VE-135LT100! 100-Pin TQFP

Table 2-0041B/2064VE

17



