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General Description

The OCX256 SRAM-based devices are non-blocking 128
X 128 digital crosspoint switches and are available in LVDS
(Low Voltage Differential Signaling) and LVPECL (Low
Voltage PECL) versions. Both devices are capable of data
rates of 667 Megabits per second per port. The I/O ports
are fixed as either input or output ports. The input ports
support flow-through mode only. The output ports are indi-
vidually programmable to operate in either flow-through
(asynchronous) or registered (synchronous) mode. Each
output register may be clocked by a global clock or a next
neighbor clock source.

The patented ActiveArray provides greater density, supe-
rior performance, and greater flexibility compared to a tra-
ditional n:1 multiplexer architecture. The OCX devices
support various operating modes covering one input to one
output at a time as well as one input to many outputs, plus
a special broadcast mode to program one input to all out-
puts while maintaining maximum data rates. In all modes
data integrity and connections are maintained on all
unchanged data paths.

The RapidConfigure parallel interface allows fast configu-
ration of both the Output Buffers and the switch matrix.
Readback is supported for device test and verification pur-
poses. The OCX256 also supports the industry standard
JTAG (IEEE 1149.1) interface for boundary scan testing.
The JTAG interface can also be used to download configu-
ration data to the device and readback data. A functional
block diagram of the OCX256 is shown in Figure 1.

Features

m 667 Mb/s port data bandwidth, >85Gb/s aggregate
bandwidth

m Low power CMOS, 2.5V and 3.3V power supply

m SRAM-based, in-system programmable

m LVDS I/0O (OCX256L) and LVPECL 1/0O (OCX256P)
versions

256 configurable 1/O ports

128 dedicated differential input ports

128 dedicated differential output ports

LVTTL control interface

Output Enable control for all outputs

Non-blocking switch matrix

Patented ActiveArray] matrix for superior performance

Double-buffered configuration RAM cells for
simultaneous global updates

ImpliedDisconnectO function for single cycle
disconnect/connect

Full Broadcast and multicast capability
One-to-One and One-to-Many connections

Special broadcast mode routes one input to all outputs
at maximum data rate

Registered and flow-through data modes

333 MHz synchronous mode

667 Mb/s asynchronous mode

Low jitter and signal skew

Low duty cycle distortion

RapidConfigure parallel interface for

configuration and readback

JTAG serial interface for configuration and Boundary
Scan testing

m 792 TBGA package with 1.00mm ball spacing

Integrated Termination Resistors

Applications

SONET/SDH and DWDM

Digital Cross-Connects

System Backplanes and Interconnects
High Speed Test Equipment

ATM Switch Cores

Video Switching

Ordering Code:

Order Number |Package Number

Package Description

OCX256LTB792 BGA792A 792-Ball Thermally-Enhanced Ball Grid Array (TBGA), JEDEC MO-149, 1.0mm pitch,
40mm Square
OCX256PTB792 BGA792A 792-Ball Thermally-Enhanced Ball Grid Array (TBGA), JEDEC MO-149, 1.0mm pitch,

40mm Square

ActiveArrayd, ImpliedDisconnectd, and RapidConfigure[ are trademarks of Fairchild Semiconductor Corporation.
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FIGURE 1. OCX256 Functional Block Diagram

Introduction

The OCX256 is a differential crosspoint-switching device.
The main functional block of the device is a Switch Matrix
as shown in Figure 1. The Switch Matrix is a x-y structure
supporting an input-to-output data flow. Figure 2 shows a
conceptual view of the switch matrix with inputs connected
to the horizontal trace and outputs to the vertical trace.
Connections between vertical and horizontal lines are

Active
SRAM
Cell

Loading
SRAM
Cell

]

UPDATE

B

Proprietary High-performance
Buffering Circuit

VARV

implemented with a proprietary high-performance buffering
circuit. Signal path delays through the Switch Matrix are
very well balanced, resulting in predictable and uniform
pin-to-pin delays.

Note: For the purpose of clarity, the logic diagrams within this datasheet

are conceptual representations only and do not show actual circuit imple-
mentation.

YYYY

FIGURE 2. OCX256 Switch Matrix

The Active SRAM cells are responsible for establishing
connections in the switch matrix by turning on the intercon-
nect circuit, while the Loading SRAM cell can be used to
store a second configuration that can be transferred to the
Active SRAM cell at a later time. The two SRAM cells are
arranged so that a double buffered scheme can be
employed. Through the use of an internal signal (generated
automatically during a programming cycle) it is possible to
store a second configuration map in the Loading SRAM
while the Active SRAM maintains its present connection
status. When the UPDATE signal is asserted LOW (Active
LOW), the contents of the Loading SRAM cell are trans-
ferred to the Active SRAM cell and the switch matrix con-
nection is either made or broken.

The UPDATE signal can be used to control when the
switch matrix is reconfigured. For instance, as long as the
UPDATE signal is de-asserted (held HIGH), the Loading
SRAM cells for the entire switch matrix could be changed
without affecting the current configuration of the switch.
When the UPDATE signal is asserted LOW, the entire
switch matrix would be reconfigured simultaneously. If the
UPDATE signal is asserted continuously, all crosspoint pro-
gramming commands (generated by RapidConfigure or
JTAG programming cycles) will take effect immediately,
since the Loading SRAM cell’'s contents will be transferred
directly to the Active SRAM cell.

www.fairchildsemi.com
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Introduction (continued)

Input and Output Buffers

All of the input buffers are differential inputs with flow-
through mode. The output buffers are programmable for
either flow-through or registered mode. Figure 3 shows the

basic block diagram of the input and output blocks with the
sources for the output control signals (OE and CLK). The
control signals are explained in more details in the follow-
ing sections

Output Mode
Select

Input [l

Next

Neighbor

Output

Clock
Select

FIGURE 3. Input and Output Buffer Configuration

Input and Output Port Function Mode

The following legend describes the various modes of the
Input and Output Ports and the specification used by the
OCXPro Software.

Legend:
Ax—Switch Matrix Signal
Px—Port Signal
OE-Output Enable (Active LOW)
CLK—-Clock

TABLE 1. Summary for Programmable I/O Attributes for OCX256

1/0 Port Function

Mnemonic

Input

The external signal is buffered from the Input Port pin to the IN
corresponding Switch Matrix line.

Output

The internal signal is buffered from the corresponding Switch
Matrix line to the Output Port pin. In this mode an optional
output enable (OE) can be selected. The default state is logic
high with enable set to ON.

OoP

Registered Output

The internal signal on the Switch Matrix line is registered by
an edge-triggered register within the Output Port. A clock
source is required in this mode. An output enable (OE) is
available but not required.

RO

No Connect
Matrix

In this mode, the output Port pin is isolated from the Switch

NC

Broadcast Mode

The OCX256 has a special Broadcast Mode which con-
nects any input to all outputs without performance degra-
dation. The input is selected using RapidConfigure or
JTAG and disconnects all other inputs. The Global Update
pin (UPDATE) must be held high during Broadcast Mode.
Asserting the UPDATE pin returns the array to the previous
program condition.

Output Buffer Configuration

Every output port of the OCX256 can be configured as
either a flow-through or registered output. In registered
mode there are two clock sources that are available:

* Global Clock
« Next Neighbor
Additionally, there are output control signals.

Output Control Signals

Every output port of the OCX has a global Output Enable
signal (OE). All output buffers have output enables that
have programmable polarity and are individually config-
urable.

Additionally each output can be permanently enabled
(always ON) or disabled (always OFF) which is useful for
applications which need to 3-STATE outputs (for example
when using multiple chips in expansion mode) or for power
saving in designs that do not need to use all the outputs
available.

Two control bits are used to control the function of the out-
put enable function as described in Table 5.

www.fairchildsemi.com
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Introduction (continued)
Neighboring Output Port as a Clock Source

A physically adjacent port can be used as a clock source
for an output port configured in registered mode. These
outputs are grouped in pairs such that the signal being
switched through OUTO can be used to clock the signal
being switched through OUT1, and vice versa. Any single
clock or data input signal can be used to clock any other
input signal provided they are switched to an appropriate
output pair (see Table 2). Figure 4 shows the implementa-
tion of next neighbor output port clocking in the OCX256
switch.

For example, INXx is used for data input while INy is used
for the corresponding clock. INx is connected to OUTO via
the crosspoint array while INy is connected to OUT1 via the
crosspoint array. OUTO is configured in registered output
(RO) mode with OUT1 as its next neighbor clock selection.
OUT1 will output the clock signal as well as clock the data
in OUTO. Adjacent port selection is required for next neigh-
bor clocking in the registered output mode.

This feature is useful in many applications where different
types of data switching through the crosspoint array have
various associated clocks. To match the delays in the data
and corresponding clocks, it is common practice to pass
the clocks through the switch along with the data.

Crosspoint Output Mode
Array Select
Any Input ’J—“
Port
(INX) —{>—. ouTo
b Q
CLK
Next » OE
Neighbor
Clock
Select
Output Mode
Select
Any Input ’J—“
Port
(INy) D—l ouT1L
D Q
CLK
Next > "OE
Neighbor

Clock
Select

FIGURE 4. Next Neighbor Clock Block Diagram

The advantages of next neighbor clocking are:

1. Using next neighbor clocking in the registered output
(RO) mode helps reduce the skew in outgoing data.

2. For a design with a large number of outputs switching
simultaneously, next neighbor clocking mode is useful

to stagger outputs for reduced board noise caused by
simultaneous switching outputs.

Note: Selecting the next neighbor clock for both outputs at the same time is
not recommended. Only one output in the pair at a time can be clocked by
its next neighbor.

TABLE 2. Next Neighbor Outputs

Pairing Sequence for Neighboring Outputs

Output Next Neighbor Pairs|o,1|2,3|4,5|e,7|8,9| |124,125|126,127

Only OUT1 can neighbor with OUTO, OUT3 with OUT2, etc. OUT2 cannot neighbor with OUT1, or OUT4 with OUT3, etc.

RapidConfigure Interface
RapidConfigure (RC) is a 25 signal parallel interface that is
used to program the OCX256 device. The 25 pins are allo-
cated as follows:
RCA[6:0] = RapidConfigure Address A.
RCA are input pins.
RCBI[6:0] = RapidConfigure Address B.
RCB are input pins.
RCI[3:0] = RapidConfigure Instruction Bits
RCOJ[4:0] = RapidConfigure Readback.
RCO are output pins.
RC_CLK = RapidConfigure Clock
RC_EN = RapidConfigure Cycle Enable
(state is sensed on negative edge of clock)

RapidConfigure Programming Instructions

The RC interface supports both write and read types of

operations:

1. Write Operations (reset crosspoint and Input or Output
Buffer (IOB), configure an Output Buffer, connect/dis-
connect crosspoint)

2. Read Operations (Output Buffer and crosspoint config-
uration read)

www.fairchildsemi.com
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Introduction (continued)
TABLE 3. RapidConfigure Programming Instructions

RCI[3:0]| RCA[6:0] | RCB[6:0] | RCO[4:0] Instruction Description
0000 Reserved
0001 Reserved
0010 X X Reset Reset, along with an Update operation (UPDATE
Crosspoint Array pin or Update command), resets the entire cross-
point array to no connect. All Output Buffers
remain unchanged by this operation.
0011 X Input Port Set Array Connects the input selected by RCB[6:0] to all
Address to output ports and disconnects all other inputs. The
Broadcast Mode Global Update (UPDATE) pin must be held high
during Broadcast mode. Activating the Global
Update pin returns the array to the previous pro-
gram condition.
0100 | Output Port Data Configure Program an Output Buffer specified by RCA[6:0].
Address an See Table 5 for RCB[6:0] bit assignment and
Output Buffer buffer functionality.
0101 Readback Crosspoint, |This is a two-cycle instruction.
Output Buffer Status
Cycle 1 | Output Port | Input Port X Specify the crosspoint connect status at output
Address Address location specified by RCA[6:0] to the input location
specified by RCBJ[6:0].

Cycle 2 X X Output Data Readback (using RCO[4:0]) the status of the out-
put buffer specified in Cycle 1 by RCA[6:0], the
output buffer specified in Cycle 1 by RCO[4:0] and
the crosspoint connect status.

See Table 4 for RCO[4:0] readback pin assign-
ment.
0110 X X Update Program the Global Update function without the
use of the UPDATE pin.
0111 X Input Port Disconnect Input Disconnect the crosspoint cells of the output row
Address location specified by RCA[6:0].
1000 | Qutput Port | Input Port Disconnect Input Disconnect the crosspoint cell at the output loca-
Address Address and tion specified by RCA[6:0] to the input location
Output specified by RCBI[6:0].
All other connections from the source input
address or to the same output address remain the
same as before.
1001 | Output Port | Input Port Connect, Connect the crosspoint cell at the output location
Address Address with specified by RCA[6:0] to the input location speci-
ImpliedDisconnect |fied by RCB[6:0].
All other connections from the same input address
or to the same output address are set to No Con-
nect (NC).
1010 | Qutput Port | Input Port Connect, Connect the crosspoint cell at the output location
Address Address without specified by RCA[6:0] to the input location speci-
ImpliedDisconnect |fied by RCB[6:0].
All other connections to the same output address
are set to No Connect while all other connections
from the same input address remain the same as
before.
1011 Reserved
1100 Reserved
1101 X X Reset All Reset the switch matrix to No Connects (NC).
Update is forced internally. Sets the Output Buffer
to Flow-through mode with Output Enabled.
1110 Reserved
1111 Reserved

X =Don't care.

www.fairchildsemi.com
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Introduction (continued)

TABLE 4. RCO[4:0] Readback Pin Assignment

RCO[4:0] Readback Location Signal/Function
04 Crosspoint Connection Status:
0 = No connection (NC) — (default state at reset)
1 = Connected
03 Output Buffer Clock Select:
0 = Global Clock — (default state at reset)
1 = Next Neighbor
02 Output Buffer Output Mode:
0 = Flow-through (OP) — (default state at reset)
1 = Registered (RO)
01, 00 Output Buffer Output Enable:
0,0 Output enabled (ON) — this is the default state at reset
0,1 Output disabled (OFF)
1,0 Output controlled by OE (Active HIGH)
1,1 Output controlled by OE (Active LOW)

TABLE 5. Programming an Output Buffer using RapidConfigure

RCBJ[6:0] Signal/Function
B6, B5, B4 Don’t Care
B3 Clock Select:
0 = Global Clock
1 = Next Neighbor
B2 Output Mode:
0 = Flow-through (OP)
1 = Registered (RO)
B1, BO Output Enable:
0,0 Output Enabled (ON) — this is the default state at reset
0,1 Output Disabled (OFF)
1,0 Output Controlled by OE (Active HIGH)
1,1 Output Controlled by OE (Active LOW)

JTAG Configuration Controller

The Output port attributes and the Switch Matrix connec-
tions can be programmed using the JTAG serial bus. The
RapidConfigure Interface can be enabled or disabled using
the JTAG serial bus.

The JTAG-based serial mode is always available for con-
figuration regardless of whether the RapidConfigure mode
is enabled or disabled. However, proper care must be
taken when switching between JTAG and RapidConfigure
for configuring the devices. Before attempting to change
Switch Matrix connections or output port configuration
through JTAG, the user must first ensure that the Rapid-
Configure mode is disabled by using JTAG serial mode to
set the RCE bit to zero in the Mode Control Register.

JTAG Interface

The dedicated JTAG TAP interface is designed in compli-
ance with the IEEE-1149.1. The standard interface has five
pins: Test Data Out (TDO), Test Mode Select (TMS), Test
Data In (TDI), Test Reset (TRST), and Test Clock (TCK),
which allow Boundary Scan Testing as well as device con-

figuration and verification. The Fairchild supplied software
will automatically generate the necessary bitstream from a
higher-level textual description of the required configura-
tion. Data on the TDI and TMS pins are clocked into the
device on the rising edge of the TCK signal, while the valid
data appears on the TDO pin after the falling edge of TCK.
For more detailed information on JTAG programming, refer
to the OCX Family Register Programming Manual.

Output Port Configuration

Output port configuration is accomplished by loading the
appropriate bitstream into the programming registers
present at each Output port. The JTAG serial bus is used to
load configuration data into the Output port programming
registers, one Output port at a time.

Switch Matrix Configuration

The contents of the SRAM cells controlling Switch Matrix
connection can be modified using the JTAG. This is accom-
plished by loading the configuration data, one word at a
time, into the SRAM cells in the Switch Matrix.

www.fairchildsemi.com
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Introduction (continued)

Mode Control Register Configuration

The OCX256 contains a single bit Mode Control Register
used to store user flags for RapidConfigure Enable (RCE).
These are required for proper functioning of the device.
The contents of this register can be changed using the
JTAG interface and a special JTAG instruction.

JTAG Architecture and Shift Registers

Boundary Scan Register

- (285 x 2 = 570 Bits) -
g o000 00

A\l \J
— JTAG Data Register - 1 Bit —
+——+{ Device Register - 32 Bis_———>  MUX BUF TDO

I~ ’q -] -=

] Mode Control Register - 1 Bit b ]
+——{  JTAG Address Register - 7 Bits___|————|
—] Bypass Register - 1 Bit ——r
L Instruction Register - 16 Bits "

™S Il TAP
TCK I Controller W TRST#

FIGURE 5. OCX256 JTAG Architecture

TABLE 6. Mode Control Register

RCE Mode
0 RapidConfigure Interface Disabled (OFF)
1 RapidConfigure Interface Enabled (ON)

JTAG State Machine

Test Logic
Reset
0

Run Test/ | 1

G Shift IR

FIGURE 6. OCX256 JTAG State Machine
TABLE 7. JTAG Input Format

Instruction Data Address A
Bit Number| 15 | 14 | 13 | 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Bit Name 13 12 11 10 | BB|BA | B9 | B8 | BT | A6 | A5 | AA | A3 | A2 | AL | AO

www.fairchildsemi.com
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Introduction (continued)

TABLE 8. JTAG Instructions

1[3:0]

BB

BA

B9

B8

B7

A6 - AO

Instruction

Description

0000

X

Sample/EXTEST

Places the device in Scan Mode.

0001

x

x

x

x

x

X

Sample/EXTEST

Places the device in Scan Mode.

0010

X

Reset the
Crosspoint Array

Resets the entire Crosspoint Array to No
Connect. All other Output Buffer configu-
rations are unchanged by this operation.

0011

Set Array
for
Broadcast mode

Use the JTAG Address Register as the
Input address to be the broadcast input
Connects the selected Input to all Output
cells and disconnects all other Inputs.
Activating the Global Update JTAG

from the Broadcast mode to the previous

instruction returns the Crosspoint array

programed state.

0100

Clock
Select

Data
Mode

OE

OE

Output Buffer
Address

Program a Buffer

specified in the JTAG instruction (A6-AQ).
The configuration data is also specified in
the JTAG instruction bits BA-B7. See
Table 11 for bit assignment of the Buffer
functionality.

Programs the Output Buffer address

0101

Output Address/
Buffer

Configuration
Readback

Output location specified JTAG instruc-
tion (AO-AB). It also returns the configura-
tion of the Output Buffer addressed in the
JTAG instruction (AO-AB).

The readback data is shifted out of TDO

2.
3. Output Enable — B8 (see Table 11)
4

5. Output Clock Select — BA

6. State of Broadcast bit
7. State of the RCE bit

Address Register. This instruction also requires two

Readback the connectivity of the Cross-
point cell with the Input location specified
in the JTAG Address Register and the

in the following sequence:

1. Crosspoint Connect
(1 = Connected, 0 = No Connection)
Output Enable — B7 (see Table 11)

Output Data Source — B9
(0 = Flow-through, 1 = registered)

(0 = Global Clock, 1 = Next Neighbor)

Note: This instruction does not increment the JTAG

DR cycles

0110

Update the
Crosspoint Array

the Loading SRAM to the Active SRAM.

Update the programmed connection from

0111

Disconnect
Input Cell

from the Input address specified in the
JTAG Address Register.

Disconnect the Crosspoint connections

1000

Output
Address

Disconnect Input
and Output

Address Register and the Output location
specified in the Disconnect JTAG instruc-
tion (A6-A0).

All other connections from the same input
address or to the same output address

Disconnect the Crosspoint cell at the
Input location specified at the JTAG

remain the same.

1001

Output
Address

Connect with
ImpliedDisconnect

All other connections from the same

Connects the Crosspoint cell at the Input
location specified on the JTAG Address

Register and the output location specified
in the Connect JTAG instruction (A6-A0).

Input address or the same Output
address are set to no-connects.

Note: This instruction increments the JTAG Address
Register (Input address).

www.fairchildsemi.com
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Introduction (continued)

TABLE 9. JTAG Instructions (Continued)

1[3:0] |BB| BA B9 |B8|B7 A6 - AO Instruction Description
1010fX X X X | X Output Connect— Connects the Crosspoint cell at the Input
Address No address specified in the JTAG Address
ImpliedDisconnect Register and the Output address speci-
fied in the Connect JTAG instruction (A6-
A0).
All connections to the same output
address are set to “No Connect” while all
other connections from the same input
remain the same as before.
1011fX X X X | X Input Set the Sets the 7-bit JTAG Address Register
Address JTAG Address with the 7-bit address (A6-A0) of the
Register JTAG Instruction Register. The 7-bit
address of the JTAG Address Register
becomes the Input port address for Cros-
spoint Access.

1100 X X X X | X X Device ID Out Serialize the device ID and revision his-
tory out to TDO. ID for the OCX256 is
0x0000C89F

1101fX X X X | X X Reset Output Resets the Crosspoint Array to no-con-

Buffer nects. Sets the Output buffer to Flow-
and through mode with Output Enabled. The
Crosspoint Array device ID is serialized to TDO.
1110X X X X | X X Set RCE Bit Sets the RCE bit of the Mode Control
Register with the JTAG instruction bit AO.
To turn ON the RCE bit, encode bit AO to
1.
To turn OFF the RCE bit, encode bit A0 to
0.

1111(X X X X | X X Bypass Places device in a mode to pass TDI data
to TDO with one clock delay. Used for
programming and testing devices
through serial connected JTAG controls.

TABLE 10. Programming an Output using JTAG
BA, B9, B8, B7 Signal/Function

BA Clock Select:

0 = Global Clock

1 = Next Neighbor
B9 Output Mode:

0 = Flow-through (OP)

1 = Registered (RO)

B8, B7 Output Enable:

0,0 Output Enabled (ON) — this is the default state at reset
0,1 Output Disabled (OFF)
1,0 Output Controlled by OE (Active HIGH)
11 Output Controlled by OE (Active LOW)

www.fairchildsemi.com
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Introduction (continued)

TABLE 11. Number of JTAG Cycles and Configuration Time

Operation OCx256
JTAG Cycles

JTAG Reset Sequence (TMS = “11111") 7
Enable or Disable RapidConfigure 28
Change Attributes of ONE Output Port 28
Change Attributes of ALL Output Ports 3,584
Reset JTAG Controller + Reset ALL Output Ports + Clear ALL SRAM Cells 35
Connect or Disconnect two Ports 56
Configure Entire Switch Matrix 462,336
Completely Configure the Device (All Output Ports and All Switch Matrix Connections) 456,920

ImpliedDisconnect

ImpliedDisconnect is a feature that provides the ability to
make fast switch connection changes. When using the
instruction “Connect, without ImpliedDisconnect” all other
connections to the specified output are set to No Connect.
However, the specified input remains connected to any out-
put that it was connected to before.

When using the instruction “Connect, with ImpliedDiscon-
nect” all connections from the specified input and to the
specified output are set to No Connect.

Thus, a connection change, i.e. breaking an existing con-
nection and then making a new one, can be accomplished
in one RapidConfigure cycle.

Device Reset Options

The power-on reset, RapidConfigure reset, hardware reset,
and JTAG reset functions will program the output buffers to
flow-through mode (with Global Clock selected), and Out-
put Enabled (ON). JTAG can be reset via the TRST pin or
by clocking five consecutive one to the TMS pin. The hard-
ware_reset pin can be done accomplished through the
HW_RST pin (Active LOW). RC reset can be accomplished
by applying the RC instruction 1101 to the RCI[3:0] pins.

TABLE 12. Device Reset Options

Programming Reset Method Output Switch RCE Mode JTAG
Interface Ports Matrix Control TAP
Hardware Reset Power-on Reset oP NC 1 TLR
(RC Enabled)
HW_RST (LOW Pulse) OP NC 1 TLR
(RC Enabled)
JTAG Reset 1. Low Pulse on TRST Unchanged | Unchanged | Unchanged TLR
2. TMS HIGH for 5 TCLK cycles Unchanged | Unchanged| Unchanged TLR
3. Device Reset (Instruction 1101) OoP NC 1 TLR
(RC Enabled)
4. Reset Crosspoint Array (Instruction 0010) | Unchanged NC Unchanged |Unchanged
RapidConfigure Reset | 1. Device reset (Instruction 1101) OP NC 1 Unchanged
(RC Enabled)
2. Reset Crosspoint Array (Instruction 0010) | Unchanged NC Unchanged |Unchanged

TLR = Test Logic Reset state.

www.fairchildsemi.com
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Pin Description

TABLE 13. OCX256 Pin Description

Pin Name Number of Pins Type Description
INPP[127:0] 128 Input Non-inverting Differential Input Signals
INN[127:0] 128 Input Inverting Differential Input Signals
OUTP[127:0] 128 Output Non-inverting Differential Input Signals
OUTN[127:0] 128 Output Inverting Differential Input Signals
CLKP 1 Input Non-inverting Differential Global Clock
CLKN 1 Input Inverting Differential Global Clock
OE 1 Input Global Output Enable
HW_RST 1 Input Hardware Reset
UPDATE 1 Input Global Update
RC Pins
RCA[6:0] 7 Input RapidConfigure Address A
RCBI6:0] 7 Input RapidConfigure Address B
RCO[4:0] 5 Output RapidConfigure Readback
RCI[3:0] 4 Input RapidConfigure Instruction Bits
m 1 Input RapidConfigure Clock
RC_EN 1 Input RapidConfigure Cycle Enable
JTAG Pins
TCK 1 Input JTAG Test Clock
T™MS 1 Input JTAG Test Mode Select
TDI 1 Input JTAG Test Data In
TRST 1 Input JTAG Test Reset
TDO 1 Output JTAG Test Data Out
Power and Ground Pins
Vpp-CORE 100 2.5V Power Core Voltage
Vpp-PAD 15 2.5V or 3.3V Power | Differential Output Buffer Voltage
(Note 2)
Vpp.IN 16 3.3V Power LVTTL Control pins Voltage and Differential Input Buffer Voltage
(Note 1) (Note 3)
Vss 111 Ground Ground

The differential output pins powered from 2.5V are 3.3V tolerant.
Note 1: Dedicated differential input buffers can receive both LVDS and LVPECL voltage levels using 3.3V supply.
Note 2: Vpp.PAD is 2.5V for OCX256L or 3.3V for OCX256P.
Note 3: The LVTTL control, JTAG pins, and differential input ports are 3.3V—they are not 5V tolerant.

11
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Differential 1/O Standards

The OCX256 supports the two most popular differential
signaling standards: Low Voltage Differential Signaling
(LVDS) and Low Voltage Positive Emitter Coupled Logic
(LVPECL).

LVDS is typically used in communication systems as high
speed, low noise point-to-point links.

LVPECL is commonly used in video switching applications
or those designs requiring transmission of high-speed
clock signals.

LVDS

LVDS is a differential signaling standard. It requires that
one data bit is carried through two signal lines. As with all
differential signaling standards, LVDS has an inherent
noise immunity over single-ended standards. The voltage
swing between two signal lines is approximately 350mV.
The use of a reference voltage or a board termination volt-
age is not required. LVDS requires the use of two pins per
input or output. The OCX256L supports LVDS signalling.
Integrated Output Attenuator resistors produce the
required LVDS Output swing while providing a 100Q output
impedance to minimize return reflections.

OCX256L
Device
70=50Q y 70=50Q
DD.PAD
NP O? =25V (? —»OuUTP
= R 3 Switch =
X N
A > >C
Matrix
70=50Q 70=50Q
INN

T

Q?—» OUTN

FIGURE 7. OCX256L LVDS Signal Circuit

LVPECL

LVPECL is another differential signaling standard that
specifies two pins per input or output. The voltage swing
between these two signal lines is approximately 850mV.
The use of a reference voltage or a board termination volt-

age is not required. The OCX256P supports LVPECL sig-
nalling. Integrated Output Attenuator resistors produce the
required LVPECL Output swing while providing a 100Q out-
put impedance to minimize return reflections.

OCX256P
Device
20=50Q y 70=50Q
DD.PAD
NP O? =33V (? —» OuTP
= R 3 Switch =
X N
A > >C
Matrix
70=50Q 70=50Q
INN

T

Q?—» OUTN

FIGURE 8. OCX256P LVPECL Signal Circuit
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Preliminary

Absolute Maximum Ratingsote 4)

Supply Voltage (Core)

Recommended Operating
Conditions

Vbp-CORE -0.3Vto +3.0V Supply Voltage (Core)
Supply Voltage (Inputs) Vpp-CORE +2.375V to +2.625V
Vpp.IN -0.3Vto +3.6V Supply Voltage
Supply Voltage (Differential Outputs) (Differential Output Buffers)
Vbp-PAD -0.3Vto +3.6V Vpp-PAD (Note 8) 3.3V +10% or 2.5V + 5%
Input Voltage Vy (Note 5)(Note 6) -0.3V to +3.6V Supply Voltage (Inputs)
Junction Temperature T, +150°C Vpp.IN +3.0V to +3.6V
Storage Temperature Tste -65°C to +150°C Operating Temperature Ta
Maximum Power Dissipation Py;ax 8.6W Commercial 0°C to +70°C
Electrostatic Discharge ESD Industrial -40°C to +85°C
(Note 7) 2000V Note 4: Absolute Maximum Ratings: are those values beyond which the
safety of the device cannot be guaranteed. The device should not be oper-
ated at these limits. The parametric values defined in the Electrical Charac-
teristics tables are not guaranteed at the absolute maximum ratings. The
“Recommended Operating Conditions” table will define the conditions for
actual device operation.
Note 5: A maximum undershoot of 2V for a maximum duration of 20ns is
acceptable. Overshoot to 3.6V is acceptable.
Note 6: All inputs are 3.3V tolerant with the Vpp pin at 2.5V or 3.3V.
Note 7: Measured using Human Body Model.
Note 8: Note that minimum and maximum values for Vg for differential
outputs are I/O Standard dependent.
Pin Capacitance (Note9)
Symbol Parameter Limits Units
Cpin Signal Pin Capacitance 10 pF
Note 9: Capacitance measured at 25°C. Sample tested only.
DC Electrical Specifications
(Ta =-40°C to 85°C, Vpp.IN = 3.3V £10%, Vpp.CORE = 2.5V +5%)

Symbol Parameter Conditions Min Max Units
Viy High Level Input Ports are 3.3V Tolerant 2.0 3.6 \Y
VL Low Level Input Ports are 3.3V Tolerant -0.3 0.8 \%

V High Level Output Vpp-PAD = Min
OH 9 P bp 24 |Vpp.PAD +0.3 v
loy =-4 mA
V, Low Level Output Vpp.PAD = Min
oL P DD 04 v
loL =8 mA
Ly, 1L Input Pin Leakage Current (Note 11) Vpp.IN = Max +5 A
m.
(Note 10) 0.0 < In < Vpp.PAD -50
ILoz 3-STATE Leakage Output OFF State Vpp.PAD = Max +5 A
m
(Note 11) 0.0 < In < Vpp.PAD -5
Power
Pobg Quiescent Power All Vpp = Max 0.7 W
(Note 12)

Note 10: All LVTTL input pins have pull-up resistors.

Note 11: Input leakage only valid when both positive and negative inputs/outputs area equal (i.e. both HIGH or both LOW)

Note 12: See Power Consumption for dynamic power consumption calculation.

13
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OCX256L » OCX256P

Preliminary

OCX256L (LVDS) DC Electrical Specifications (vyp.pab=25v)

Symbol DC Parameter Min Typ Max Units
Vou Output High Voltage for OUTP and OUTN 1.6 \%
VoL Output Low Voltage for OUTP and OUTN 0.90 \
Vout piFF Differential Output Voltage (Note 13) +250 +350 +450 mv
Vout_com Output Common-Mode Voltage 1.125 1.25 1.375 \Y
VIN_DIFF Differential Input Voltage +100 +350 mv
ViN_com Input Common-Mode Voltage 0.25 1.25 2.25 \Y
ZN Z;y — Termination Impedance 88 132 w
Note 13: Maximum capacitive load is 12 pF.

OCX256P (LVPECL) DC Electrical Specifications (vpp.PaD=3.3v)

Symbol DC Parameters Min Max Units
VIN_DIFF Input Differential Voltage +100 mv
ViN_com Input Common-Mode Voltage 0.25 2.25 \Y
VouT_pIFF Output Differential Voltage +350 +650 mv
VouT_com Output Common-Mode Voltage Vpp-PAD /2 | Vpp.PAD/2 \
ZN Termination Impedance 80 120 w
AC Electrical Specifications (vpp.IN=3.3V * 10%, Vpp.CORE = 2.5V # 5%)

0°C to 70°C -40°C to +85°C X

Symbol Parameter . . Units

Min Max Min Max

Rpata NRZ Data Rate (Note 14) 667 667 Mb/s

Fro Registered Output Clock Frequency (Note 14) 333 333 MHz
tw RO Registered Clock Pulse Width, HIGH or LOW (Note 14) 2 2 ns
ts rRo Registered Output Setup Time to Clock 4 4 ns
th_ro Registered Output Clock to Hold Data 0 0 ns
tco ro Registered Output Clock to Data Out Valid 25 25 ns
tpHLs tLH One Way Signal Propagation Delay, Fanout = 1 55 6.5 ns
tw+ Input Flow-through Positive Pulse Width 15 15 ns
- Input Flow-through Negative Pulse Width 15 15 ns
toep+ toep- Duty Cycle Distortion 0.5 0.6 ns
tTTER Output Jitter 0.5 0.5 ns
tsk Skew Between Output Ports (Note 14) 0.5 0.6 ns
tprz ot trLz OT Output Enable to Valid Data 3 ns
tpz_oT tPzL_oT Output Enable to High Z State 3 3 ns
tre RapidConfigure Clock Period 12 12 ns
tw+ Re tw- RC RapidConfigure Clock Pulse Width 5 5 ns
ts rc RapidConfigure Address Setup to RC_CLK 3 4 ns
tH_Rrc RapidConfigure Address and Enable Hold Time to RC_CLK 3 4 ns
tp_up Update of Crosspoint to Data Out 10 10 ns

fitAG JTAG Clock Frequency (TCK) 20 20 MHz
tw_JTAG JTAG Clock Pulse Width (TCK) @ 20MHz cycle 20 30 20 30 ns
ts_JTAG JTAG Setup Time 4 4 ns
tH_JTAG JTAG Hold Time 0 0 ns
tp JTAG JTAG Clock to Output Data Valid (TDO) 20 20 ns

Note 14: These parameters are guaranteed but not tested in production.

www.fairchildsemi.com
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Preliminary

Timing Diagrams

For the purpose of clarity, the timing diagrams within this datasheet are conceptual representations only and do not show

actual circuit implementation.

RO
Switch

tw ro | twRrO

CLK \

its_Ro H_RO
P B

-/
YR

Matrix
CLK

InPort D b Qq

%OulPorl

~

OutPort

X Dn+1

Dn

tco_ro

FIGURE 9. Registered Output Mode Timing

InPort 1
InPort 2 -~ tws >
—» —tpy — <~ tpyL
IN opP / \
OutPort 1 :
InPort 1 N\, OutPort 1 i
> i
Switch sd e sk vk

Matrix

InPort 2 [> )

~
7% OutPort 2

OutPort 2 / \

~
FIGURE 10. Flow-Through Mode Timing
=\ / \_/
InPort '\ / tpzH_OT tpHz_OT
IN I f
Switch tPZL_OT Ltz o1 : ;
InPort_ N\, Matrix N\ OutPort OutPort — ™ ™~ = =~ ~ / N
l/
OE#
FIGURE 11. Output Enable Timing
N T ! IN-_")
N Swich  op nPort | | | |
InPort N Matrix OutPort
1%

t ‘ ‘ tour- ‘
OutPort M

IN+
pep- = ‘ tin.

FIGURE 12. Duty Cycle Distortion
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Timing Diagrams (continued)

tw_JTAG tw_JTAG

TCK

>

1 D 1 G 11

DO ) ) |

FIGURE 15. JTAG Timing

Tek Run: 1OOGS/erT Sample [Ie
=

@G Z00mv M 500ps Chd L 1.30V { Aug 2001
16:26:50

FIGURE 16. Typical Performance at 667 Mb/s with PRBS Data
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Preliminary

Package and Pinout
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FIGURE 17. OCX256 Package Pinout
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Preliminary

Package and Pinout (continued)
TABLE 14. OCX256 Pinout By Ball Sequence

Ball #IBaII Name [Ball #IBaII Name [Ball #|Bal| Name[Ball #|Ball Name[Ball #[Ball Name [Ball #|Ball Name
Al Vs Bl  Ves Cl  Ves DI Ves E1  INL27P |F1 _ IN124N
A2 Vss B2  Vgs C2  Vgs D2 NC E2  TDI F2  IN126P
A3 Ve B3 Vg C3 Ve D3 Vs E3  TRST F3  IN127N
A4 Vg B4 UPDATE |C4 Vg D4 Vg E4 Vg F4  TMs
A5 OUTOIP |B5 Vpo.PAD |C5  TDO D5 Vs E5 Vg F5  TCK
A6 OUTO3N |B6 OUTO02P |C6 OUTOOP D6 RCO4 E6 HW_RST |[F6 Vpp-CORE
A7 Vssg B7 OUTO04N |C7 OUTO3P D7 OUTO2N |E7 OUTOIN |F7 OUTOON

A8 OUTO6N |B8 OUTO5P |C8 OUTOS5N |D8  OUTO4P |E8  Vpp.COR |[F8  Vpp.CORE
A9 OUTO9N |B9 OUTOBP |C9 OUTOS8N |D9 OUTO7P |E9  OUTO7N |F9  OUTO6N
AI0 OUTIIN |B10 OUTIOP |CI0 OUTION |D10 OUTO9P |EI0 Vpp.COR |FI0 Vpp.CORE
All  Veg Bl VppPAD |C1l VppPAD |D11 OUTI2P |E1l OUTI2N |F1l OUT1IP
Al2 OUTI4P |B12 OUTI4N |Ci2 OUTI3P |Di12 OUTI3N |E12 Vpp.COR [F12  Vpp.CORE
Al3 OUTI7P |B13 OUTI7N |CI3 OUT16P |D13 OUTI6N |E13 OUTI5P |F13 OUTI5N
Al4 OUTI9P |B14 OUTION |CI14 OUTI18P |D14 OUTI8N |E14 Vpp.COR |F14 Vpp.CORE
Al5  Vgg B15 OUT22N |C15 OUT2IP |D15 OUT2IN |E15 OUT20P |F15 OUT20N
Al6 OUT24N |B16 OUT23P |Cl6 OUT23N |D16 OUT22P |E16 Vpp.COR |F16 Vpp.CORE
Al7 OUT27N |B17 OUT26P |C17 OUT26N |D17 OUT25P |EL17 OUT25N |F17 OUT24P
Al8 OUT29N |B18 OUT28P |C18 OUT28N |D18 OUT27P |E18 Vpp.COR |F18 Vpp.CORE

Al19 Vgg B19 OUT31P |C19 OUT3IN (D19 OUT30P |E19 OUT30N |F19 OUT29P
A20 OUT33P (B20 OUT32N |C20 OUT33N |D20 OUT32P [E20 Vpp.COR |F20 Vpp.CORE
A21 Vgg B21 Vpp.PAD |C21 Vpp.PAD |D21 OUT34N |[E21 OUT34P |[F21 OUT35N

A22 OUT35P |B22 OUT36N |C22 OUT36P |D22 OUT37N |E22 Vpp.COR |F22 Vpp.CORE
A23 OUT37P ([B23 OUT38N |C23 OUT38P |D23 OUT39N |[E23 OUT39P |F23 OUT40N
A24 OUT40P (B24 OUT4IN |C24 OUT41P |D24 OUT42N [E24 Vpp.COR |F24  Vpp.CORE
A25 Vgg B25 OUT42P |C25 OUT43N |[D25 OUT43P |E25 OUT44N |F25 OUT44P
A26 OUT45N (B26 OUT45P |C26 OUT46N |D26 OUT46P ([E26 Vpp.COR |F26 Vpp.CORE
A27 OUT47N |B27 OUT47P |C27 OUT48N |D27 OUT48P |E27 OUT49N |F27 OUT49P
A28 OUTS50N |B28 OUTS50P |C28 OUTS5IN |D28 OUT51P |E28 Vpp.COR |F28  Vpp.CORE
A29  Vsgg B29 OUT52N [C29 OUT52P |[D29 OUT53N |E29 OUT53P |F29 OUT54N
A30 OUT54P (B30 OUTS5N |C30 OUTS55P |D30 Vpp.PAD [E30 Vpp.COR |F30  Vpp.CORE
A31 Vpp.PAD [B31 OUT56N |C31 OUT56P |D31 OUT57N [E31 OUT57P |F31  OUT58N
A32 OUT58P ([B32 OUT59N |C32 OUT59P |D32 OUT60N [E32 Vpp.COR |F32  Vpp.CORE

A33  Vgg B33 OUT60P |C33 OUT6IN |D33 OUT62N |E33 OUT62P |F33 RCOO
A34 OUT6IP (B34 OUT63N |C34 RCO2 D34 OE E34 NC F34  Vpp.CORE
A35  Vgg B35 OUT63P |C35 RCO3 D35 Vgg E35 Vss F35 CLKN
A36 Vgg B36 RCO1 C36 Vgg D36 Vgg E36 Vgs F36 RCAO
A37 Vgs B37 Vgs C37 Vgg D37 Vgs E37 CLKP F37 RCAL
A38 Vgg B38 Vgs C38 Vgs D38 INOOP E38 INOIP F38 INOON
A39  Vgg B39 Vss C39 Vgs D39 Vgg E39 INO3P F39 INO3N
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OCX256L » OCX256P

Package and Pinout (continued)

Ball #|Bal| Name [Ball #|Bal| Name [Ball #IBaII Name [Ball #IBaII Name [Ball #|Bal| Name [Ball #|Ba|| Name
Gl Vssg H1 IN121N Jl Vsg K1 IN117P L1 IN114P M1 IN111P
G2 IN123N H2 IN122P J2 IN120P K2 IN117N L2 IN114N M2 IN111N
G3 IN124P H3 IN122N J3 IN120N K3 IN118P L3 IN115P M3 IN112P
G4 IN125P H4 IN123P J4 Vpp-IN K4 IN118N L4 IN115N M4 IN112N
G5 IN125N H5 Vpp-CORE | J5 Vpp-IN K5 IN119P L5 IN116P M5 IN113P
G6 IN126N H6 Vpp.CORE | J6 IN121P K6 IN119N L6 IN116N M6 IN113N

G34 INO2P H34 Vpp.CORE|J34  INO7P K34 INOSN (34 INI2N M34 Vpp.CORE
G35 INOIN H35 Vpp.CORE|J35  INO7N K35 INIOP 35 IN13P M35 Vpp.CORE
G36 VppIN  |H36 INO4N J36  INO8P K36 INION (36 INI3N M36 Vpp.IN
G37 INO2N H37 INO5N 337 INO8N K37 IN11P (37 IN14P M37 IN15P
G38 INO4P H38 INO6P J38  INO9P K38 INIIN (38 IN14N M38 INI5N
G39 INO5P H39 INO6N J39  Vss K39 INI2P [39 VddIN |[M39 INI6P
NI  Vgg PL INIO7TN [RL  Vsg TL  IN103P Ul  Vgg VI IN99N

N2 INIOSN |P2 INI08P |R2  IN105P |12  INIO3BN |U2  INIOON |V2  Vpp.N
N3 INIIOP |[P3 INI0OBN |R3 IN1I0SN |13  IN104P |U3  IN1I0IP |V3  Vpp.N
N4 INIION |P4 INIO9P |R4 IN106P |T4  IN104AN |U4  INI0IN |v4  IN10OP
N5 VppIN  |P5  Vpp.CORE|R5  IN1I06N |15  Vpp.CORE|US  IN1I02P |V5  Vpp.CORE
N6 VppIN |P6  Vpp.CORE|R6  INIO7P |16  Vpp.CORE|U6  IN1I02N |V6  Vpp.CORE
N34 INI6N P34 Vpp.CORE|R34 IN21P T34 Vpp.CORE|U34 IN26P V34 Vpp.CORE
N35 IN17P P35 Vpp.CORE|R35 IN2IN T35 Vpp.CORE|U35 IN26N V35 Vpp.CORE

N36 IN17N P36  IN19P R36  IN22P T36 IN24P u3e IN27P V36  IN28N
N37  IN18P P37  IN19N R37  IN22N T37 IN24N U37 IN27N V37  IN29P
N38 IN18N P38  IN20P R38 IN23P T38 IN25P uU38 IN28P V38  IN29N
N39 Vgg P39  IN20N R39 IN23N T39 IN25N U39 Vgg V39  IN30P
w1 IN96N Y1l IN94N AAl  Vgg AB1 IN91IN AC1 IN8SN AD1 IN86N

W2 IN97P Y2 IN95P AA2  IN94P AB2  IN91P AC2 IN89P AD2  IN86P
W3 IN97N Y3 IN96P AA3 INO2P AB3  IN9ON AC3  IN88N AD3  IN85N
W4 IN98P Y4 IN95N AA4 IN93N AB4  IN9OP AC4  IN88P AD4  IN85P
W5 IN98N Y5  Vpp.CORE|[AA5 IN93P AB5  Vpp.CORE|AC5 INS7N AD5  Vpp.CORE
W6  IN99P Y6  Vpp.CORE|AA6 IN92N AB6 Vpp.CORE|AC6 IN87P AD6  Vpp.CORE
W34 IN30N Y34 Vpp.CORE|AA34 IN36P AB34 Vpp.CORE [AC34 IN4ON AD34 Vpp.CORE
W35  IN31P Y35 Vpp.CORE|AA35 IN35N AB35 Vpp.CORE [AC35 IN4OP AD35 Vpp.CORE
W36 IN3IN Y36 VppIN  |AA36 IN35P AB36 IN38P AC36 IN39N AD36 IN42N
W37 IN32P Y37 IN33N AA37 IN34N AB37 IN37N AC37 IN39P AD37 IN42P
W38  IN32N Y38  IN33P AA38 IN34P AB38 IN37P AC38 IN38N AD38 IN4IN
W39 Vsg Y39 VpoIN  |AA39 Vgg AB39 IN36N AC39 Vsg AD39 IN41P
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Package and Pinout (continued)
Ball #IBaII Name [Ball #IBaII Name [Ball #|Bal| Name [Ball #|Ball Name [Ball #[Ball Name [Ball #IBaII Name
AEl Vgg AF1 IN82P AG1l IN79P AH1 IN78N AJl IN74N AK1 IN74P
AE2 IN84N AF2  IN81N AG2 Vpp.IN AH2 IN78P AJ2 IN76N AK2 IN73N
AE3 IN84P AF3 IN81P AG3 IN8BON AH3  IN77N AJ3 IN76P AK3 IN73P
AE4  IN83N AF4  VppIN AG4 IN80OP AH4 IN77P AJd IN75N AK4  IN72N
AE5 IN83P AF5  Vpp.CORE|AG5 IN79N AH5  Vpp.CORE [AJS IN75P AK5  Vpp.CORE
AE6 IN82N  |AF6 Vpp.CORE|AG6 Vg AH6 Vpp.CORE|AJ6  Vag AK6  Vpp.CORE

AE34 IN45P AF34 Vpp.CORE |AG34 IN49N AH34 Vpp.CORE [AJ34 IN54P AK34 Vpp.CORE
AE35 [IN44N AF35 Vpp.CORE |AG35 IN49P AH35 Vpp.CORE [AJ35 IN53N AK35 Vpp.CORE
AE36 IN44P AF36 IN47P AG36 IN48N AH36 IN51N AJ36 IN53P AK36 IN56P
AE37 IN43N AF37 IN46N AG37 IN48P AH37 IN51P AJ37 IN52N AK37 IN55N
AE38 [IN43P AF38 IN46P AG38 IN47N AH38 IN50N AJ38 IN52P AK38 IN55P
AE39 Vgg AF39 IN45N AG39 Vgg AH39 IN50P AJ39 Vgg AK39 IN54N

ALL IN70P AML  IN69N ANI Vsg

AL2  IN72P AM2  IN69P AN2  IN67N
AL3~ IN7IN AM3~ IN68N AN3~ IN67P
AL4  IN71P AM4  IN68P AN4  IN66N
A5 IN70N AM5  Vpp.CORE [AN5  IN66P
AL6  Vsg AM6 Vpp.CORE|[AN6  IN64N
AL34 IN58P AM34 Vpp.CORE [AN34 IN63N
AL35 IN57N AM35 Vpp.CORE [AN35 IN63P
AL36 IN57P AM36 IN6OP AN36 IN62N

AL37 Vpp.IN AM37 IN59N AN37 IN61N
AL38 Vpp.IN AM38 IN59P AN38 [IN60N
AL39 IN56N AM39 IN58N AN39 Vgg
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OCX256L » OCX256P

Package and Pinout (continued)
Ball #|Bal| Name [Ball #|Bal| Name [Ball #IBaII Name [Ball #|Ball Name | Ball #[Ball Name [Ball #|Ba|| Name

APL  IN65N AR1 Vgg ATL Vgg AUL  Vgg AV1 Vgg AW1 Vgg
AP2  IN65P AR2  Vpp.N AT2 RCI3 AU2  Vgg AV2  Vgg AW2  Vgg
AP3  ING4P AR3 RC_CLK |AT3 Vgg AU3  Vgg AV3  Vgg AW3  Vgg
AP4 RC_EN |AR4 Vgg AT4  Vgg AU4  Vgg AV4  RCI2 AW4  Vgg
AP5  Vpp.CORE|AR5  Vgg AT5  Vgg AU5 RCB6 AV5 RCB4 AW5 OUT126P
AP6 Vpp.CORE|AR6 RCI1 AT6  RCIO AU6 RCB5 AV6 OUTI27P |AW6 OUT124N

AP7 OUT127N [AR7 OUTI126N [AT7 OUTI125P [AU7 OUTI125N |AV7 OUTI124P |AW7 Vgg
AP8 OUT123P |AR8 OUTI123N [AT8 OUT122P |[AU8 OUT122N |AV8 OUT121P |AW8 OUT121IN
AP9  Vpp.PAD [AR9 OUTI120P [AT9 OUTI120N [AU9 OUTI119P |AV9 OUTI1I9N |AW9 Vgg
AP10 Vpp.CORE |[AR10 Vpp.CORE|[AT10 OUT118P [AU10 OUTI118N |AV10 OUT117P |AW10 OUTI117N
AP11 OUTI116P [AR11 OUTI116N [AT11 OUT115P [AU11 OUTI115N |AV1l Vgg AW11 OUT114P
AP12 Vpp.CORE [AR12 Vpp.CORE([AT12 OUTI114N [AU12 OUTI13P |AV12 OUTI113N |AW12 OUT112P
AP13 OUTI112N [AR13 OUTI111P [AT13 OUTI11IN [AU13 OUTI110P |AV13 OUTI110N |AWI13 Vgg
AP14 Vpp.CORE|AR14 Vpp.CORE|AT14 Vpp.PAD [AU14 Vpp.PAD |AV14 OUT109P |AW14 OUT109N
AP15 OUT108P |AR15 OUTI108N [AT15 OUT107P |[AU15 OUT107N |AV15 OUT106P |AW15 OUT106N
AP16 Vpp.CORE |[AR16 Vpp.CORE|[AT16 OUTI105P [AU16 OUT105N |AV16 OUT104P |AW16 OUT104N
AP17 OUT103P [AR17 OUTI103N [AT17 OUT102P [AU17 OUT102N |AV17 OUT101P |AW17 Vgg
AP18 Vpp.CORE |[AR18 Vpp.CORE|AT18 OUT10IN [AU18 OUT100P |AV1i8 OUT100N |AW18 OUT99P
AP19 OUT99N [AR19 Vpp.PAD [AT19 Vpp.PAD (AUL9 OUT98P |AV19 OUT98N |AWI19 Vgg
AP20 Vpp.CORE|AR20 Vpp.CORE|[AT20 OUT97N |AU20 OUT96P |AV20 OUT97P |AW20 OUT96N
AP21 OUT93P |AR21 OUT94N [AT21 OUT94P |AU21 OUT95N |AV21 OUT95P |AW21 Vgg
AP22 Vpp.CORE [AR22 Vpp.CORE|[AT22 OUT91P [AU22 OUT92N |AV22 OUT92P |AW22 OUT93N
AP23 OUT88P [AR23 OUT89N |[AT23 OUT89P |[AU23 OUT90N |AV23 OUT90P |AW23 OUT91IN
AP24 Vpp.CORE [AR24 Vpp.CORE(|AT24 OUT86P [AU24 OUT87N |AV24 OUT87P |AW24 OUT88N
AP25 OUT84N |[AR25 OUT84P |[AT25 OUT85N [AU25 OUT85P |AV25 OUT86N |AW25 Vgg
AP26 Vpp.CORE|AR26 Vpp.CORE([AT26 OUT82N |AU26 OUT82P |AV26 OUT83N |AW26 OUTS83P
AP27 Vpp.PAD |AR27 Vpp.PAD [AT27 OUT80ON |AU27 OUT80P |AV27 OUT8IN |AW27 OUTS81P
AP28 Vpp.CORE [AR28 Vpp.CORE|AT28 OUT78N  [AU28 OUT78P |AV28 OUT79N |AW28 OUT79P
AP29 OUT75P |[AR29 OUT76N [AT29 OUT76P |[AU29 OUT77N |AV29 OUT77P |AW29 Vgg
AP30 OUT72P |[AR30 OUT73N |[AT30 OUT73P |[AU30 OUT74N |AV30 OUT74P |AW30 OUT75N
AP31 OUT70N [AR31 OUT70P [AT31 OUT7IN [AU31 OUT71P |AV3l OUT72N |AW31l Vgg

AP32 Vpp.CORE [AR32 Vpp.CORE|[AT32 NC AU32 OUT68P |AV32 OUT6ON |AW32 OUT69P
AP33 OUT65N |AR33 OUT65P |AT33 OUT67N |AU33 OUT66P |AV33 OUT67P |AW33 Vg
AP34 Vpp.CORE|AR34 RCB2 AT34 Vpp.PAD |AU34 OUT64N |AV34 OUT66N |AW34 OUT68N
AP35 Vpp.CORE [AR35 Vgg AT35 Vgg AU35 RCB1 AV35 RCB3 AW35 OUT64P
AP36 RCA6 AR36 Vgg AT36 Vss AU36 Vgg AV36 Vsg AW36 Vgg
AP37 RCA3 AR37 RCBO AT37 Vgg AU37 Vgg AV37 Vgg AW37 Vgg
AP38 RCA2 AR38 RCA4 AT38 RCA5 AU38 Vss AV38 Vss AW38 Vss
AP39 IN61P AR39 IN62P AT39 Vgg AU39 Vgg AV39 Vsg AW39 Vgg
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Preliminary

Package and Pinout (continued)
TABLE 15. OCX256 Pinout By Ball Name
Ball Name|BaII# Ball NamelBaII# Ball Name [Ball #[Ball Name[Ball #[Ball Name[Ball #
CLKN F35 |IN21P R34 |IN44P AE36 [IN67P AN3 |[IN9OP AB4
CLKP E37 |IN22N R37 |IN45N AF39 [IN68N AM3 [IN91IN AB1
HW _RST E6 |IN22P R36 |IN45P AE34 |IN68P AM4 |IN91P AB2
INOON F38 |IN23N R39 |IN46N AF37 |IN69N AM1 |IN92N AAG
INOOP D38 |IN23P R38 |IN46P AF38 |IN69P AM2 |IN92P AA3
INOIN G35 |IN24N T37 |[IN47N AG38 [IN70N AL5 |IN93N AA4
INO1P E38 |IN24P T36 |IN47P AF36 |[IN70P ALL [IN93P AA5
INO2N G37 [IN25N T39 |[IN48N AG36 |[IN7IN AL3  |IN94N Y1
INO2P G34 [IN25P T38 |IN48P AG37 [IN71P AL4  [IN94P AA2
INO3N F39 |IN26N U35 |IN49N AG34 [IN72N AK4  [IN95N Y4
INO3P E39 |IN26P U34 |IN49P AG35 |[IN72P AL2 |IN95P Y2
INO4N H36 |IN27N U37 |IN5ON AH38 [IN73N AK2  [IN96N w1
INO4P G38 |IN27P U36 |IN50P AH39 [IN73P AK3  [IN96P Y3
INO5N H37 |IN28N V36 |IN51IN AH36 [IN74N AJ1l |[IN97N w3
INO5P G39 [IN28P U38 [IN51P AH37 [IN74P AKL [IN97P w2
INO6N H39 [IN29N V38 |[IN52N AJ37 |[IN75N AJ4 [IN9BN W5
INOGP H38 |IN29P V37 |IN52P AJ38 |[IN75P AJ5  |IN98P w4
INO7N J35 |IN3ON W34 [IN53N AJ35 |[IN76N AJ2 |IN99N V1
INO7P J34 |[IN30P V39 |IN53P AJ36 |IN76P AJ3 |IN99P W6
INOSN J37 |[IN3IN W36 |IN54N AK39 [IN77N AH3 [INIOON U2
INOSP J36 |IN31P W35 |[IN54P AJ34 [IN77P AH4 [IN1IOOP V4
INO9ON K34 [IN32N W38 [IN55N AK37 [IN78N AH1 [INIOIN U4
INO9P J38 |IN32P W37 |IN55P AK38 [IN78P AH2 [INIOIP U3
IN1ON K36 |IN33N Y37 |IN56N AL39 [IN79N AG5 |INIO2N U6
IN10P K35 |IN33P Y38 |IN56P AK36 |[IN79P AGl [INIO2P U5
IN1IN K38 |IN34N AA37 [IN57N AL35 |[IN8ON AG3 [INIO3N T2
IN11P K37 [IN34P AA38 [IN57P AL36 |IN8OP AG4 [IN1I03P  T1
IN12N L34 [IN35N AA35 [IN58N AM39 [IN8IN AF2 [IN10AN T4
IN12P K39 |IN35P AA36 |IN58P AL34 |INS1P AF3 |IN104P T3
IN13N L36 |IN36N AB39 [IN59N AM37 [IN82N AE6 |INIOSN  R3
IN13P L35 |IN36P AA34 [IN59P AM38 [IN82P AF1 [INIOSP  R2
IN14N L38 |IN37N AB37 [IN6ON AN38 [IN83N AE4 [INIO6BN  R5
IN14P L37 |IN37P AB38 [IN60OP AM36 [ IN83P AE5 [IN1I06P R4
IN15N M38 |IN38N AC38 [IN61N AN37 [IN84N AE2 [INIO7TN  P1
IN15P M37 |IN38P AB36 |IN61P AP39 [IN84P AE3 |INIO7P  R6
IN16N N34 |IN39N AC36 |[IN62N AN36 |IN85N AD3 |IN1I0OS8N  P3
IN16P M39 |IN39P AC37 [IN62P AR39 [INS5P AD4 |IN108P P2
IN17N N36 |IN4ON AC34 [IN63N AN34 [IN86N AD1 |[INIOOSN N2
IN17P N35 |IN4OP AC35 [IN63P AN35 [IN86P AD2 [IN1IO9P P4
IN18N N38 [IN4IN AD38 [IN64N AN6  |IN87N AC5 [INIION N4
IN18P N37 |IN41P AD39 |IN64P AP3 |INS7P AC6 |INIIOP N3
IN19N P37 |IN42N AD36 |IN65N AP1 [IN88N AC3 |[INIIIN M2
IN19P P36 |IN42P AD37 |IN65P AP2 [IN88P AC4 [INI1IP M1
IN20N P39 |IN43N AE37 [IN66N AN4 [IN89N AC1 [INII2N M4
IN20P P38 |IN43P AE38 [IN66P AN5  [IN89P AC2 [IN112P M3
IN21IN R35 |IN44N AE35 [IN67N AN2  [IN9ON AB3 [INII3N M6
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OCX256L » OCX256P

Preliminary

Package and Pinout (continued)

Ball NamelBaII #[Ball Name|BaII #|Ball Name[Ball #[Ball Name|Ball #|Ball NamelBaII #
IN113P M5 QOUTO7P D9 OUT30N E19 |[(OUT54P A30 |OUT77N AU29
IN114N L2 OUTO7N E9 OUT31P B19 |OUT54N F29 OUT78P AU28
IN114P L1 OuUTO08P B9 OUT31IN C19 |[OUT55P C30 |OUT78N AT28
IN115N L4 OUTO8N C9 OuUT32P D20 |[OUT55N B30 |[OUT79P Aw28
IN115P L3 OUTQO9P D10 |[OUT32N B20 |[OUT56P C31 |OUT79N Avz28
IN116N L6 OUTO9N A9 OUT33P A20 |[OUT56N B31 |OUT80P AU27
IN116P L5 OUT10P B10 |[OUT33N C20 |OUT57P E31 |[OUT8ON AT27
IN117N K2 OUTION C10 (OUT34P E21 |OUT57N D31 |[(OUT81P AW27
IN117P K1 OUT11P F11 OUT34N D21 |[OUT58P A32 |OUT8IN AV27
IN118N K4 OUT1IN Al10 |OUT35P A22 |OUT58N F31 ouT82P  AU26
IN118P K3 OuUT12P D11 [OUT35N F21 OUT59P C32 |OUT82N AT26
IN119N K6 OUT12N El1 OUT36P C22 |OUT59N B32 |(OUT83P AW26
IN119P K5 OUT13P Cl12 |OUT36N B22 |[OUT60P B33 |[OUT83N AV26
IN120N J3 OUT13N D12 |[OUT37P A23 |OUTG60N D32 |[OUT84P AR25
IN120P J2 OUT14P Al12 |[OUT37N D22 |OUT61P A34 |OUT84N AP25
IN121N H1 OUT14N B12 |[OUT38P C23 |OUT6IN C33 |OUT85P AU25
IN121P J6 OUT15P E13 |[OUT38N B23 |[OUT62P E33 |[OUT85N AT25
IN122N H3 OUT15N F13 OUT39P E23 |[OUT62N D33 |[OUT86P AT24
IN122P H2 OUT16P C13 |OUT39N D23 |[OUT63P B35 |[OUT86N AV25
IN123N G2 OUT16N D13 |[OUT40P A24 |OUT63N B34 |(OUT87P AvV24
IN123P H4 OUT17P A13 |[OUTA40ON F23 OUT64P AW35|0OUT87N  AU24
IN124N F1 OUT17N B13 |[OUT41P C24 |OUT64N AU34 |OUT88P AP23
IN124P G3 OuUT18P Cl14 |OUT41N B24 |(OUT65P AR33 |OUT88N AwW24
IN125N G5 OUT18N D14 |[OUT42P B25 |[OUT65N AP33 |OUT89P AT23
IN125P G4 OUT19P A14 |OUT42N D24 |OUT66P AU33 |[OUT89N AR23
IN126N G6 OUTI19N B14 |[OUT43P D25 |[OUT66N AV34 |OUT90P AV23
IN126P F2 OuUT20P E15 |[OUT43N C25 |OUT67P AV33 |OUT9ON AU23
IN127N F3 OUT20N F15 OuT44P F25 OUT67N  AT33 [OUT91P AT22
IN127P E1 OouT21P C15 |OUT44N E25 |[OUT68P AU32 |OUT91IN AW23
NC E34 |[OUT21N D15 |[OUT45P B26 |[OUT68N AW34|0UT92P AV22
NC D2 ouT22P D16 |[OUT45N A26 |OUT69P AW32|OUT92N AU22
NC AT32 [OUT22N B15 |[OUT46P D26 |[OUT69N AV32 |OUT93P AP21
OE D34 |[OUT23P B16 |[OUT46N C26 |OUT70P AR31 [OUT93N Aw22
QOUTOOP C6 OUT23N Cl1l6 (OUT47P B27 |[OUT70N AP31 |OUT94P AT21
OUTOON F7 ouT24P F17 OUT47N  A27 |OUT71P AU31 |OUT94N AR21
OUTO01P A5 OUT24N Al16 |OUT48P D27 |[OUT71N AT31 |OUT95P AvV21l
OUTO1IN E7 OuUT25P D17 |[OUT48N C27 |OUT72P AP30 |OUT95N AU21
OuUTOo2P B6 OUT25N E17 |[OUT49P F27 OUT72N  AV31l |[OUT96P  AU20
OUTO2N D7 OUT26P B17 |[OUT49N E27 |OUT73P AT30 |OUT96N AW20
OUTO3P C7 OUT26N C17 |[OUT50P B28 |[OUT73N AR30 |OUT97P AV20
OUTO3N A6 OuT27P D18 |[OUTS50N A28 |OUT74P  AV30 [OUT97N  AT20
OuUT04P D8 OUT27N Al17 |OUT51P D28 |[OUT74N AU30 |OUT98P AU19
OUTO04N B7 ouT28P B18 |[OUT51N C28 |OUT75P AP29 |OUT98N AV19
OUTO5P B8 OUT28N C18 |OUT52P C29 |OUT75N AW30|OUT99P AW18
OUTO5N C8 OUT29P F19 OUT52N B29 |[OUT76P AT29 |OUT99N AP19
QUTO6P F9 OUT29N Al18 |[OUT53P E29 |[OUT76N AR29 |OUT100P AU18
OUTO6N A8 OUT30P D19 |[OUTS53N D29 |[(OUT77P  AV29 |OUT100N AVi18
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Preliminary

Package and Pinout (continued)
Ball NamelBaII# Ball Name |Ba||# Ball Name |Ball #|Ball Name |Ball #|Ball NamelBaII#
OUT101P AV17 |OUT124N AW6 |Vpp.CORE E26 |Vpp.CORE AD34 |[VpplIN  J4
OUT10IN AT18 |OUT125P AT7 |Vpp.CORE E28 |Vpp.CORE AD35 |VppIN  J5
OUT102P AT17 |OUT125N AU7 |Vpp.CORE E30 |Vpp.CORE AF5 |Vpp.N L39
OUT102N AU17 [OUT126P AW5 |Vpp.CORE E32 |Vpp.CORE AF6 |VppIN M36
OUTI103P AP17 |OUT126N AR7 |Vpp.CORE F6 |Vpp.CORE AF34 [VpplIN V2
OUT103N AR17 |OUT127P AV6 |Vpp.CORE F8 |Vpp.CORE AF35 |VppIN V3
OUT104P AV16 |OUT127N AP7 |Vpp.CORE F10 |Vpp.CORE AH5 |Vpp.IN Y36
OUT104N AW16 |RCAO F36 |Vpp.CORE F12 |Vpp.CORE AH6 |Vpp.IN Y39
OUT105P AT16 |RCAL F37 |Vpp.CORE F14 |Vpp.CORE AH34 |VpplIN  AF4
OUT105N AU16 |RCA2 AP38 [Vpp.CORE F16 |Vpp.CORE AH35 |VppIN  AG2
OUT106P AV15 |RCA3 AP37 [Vpp.CORE F18 |Vpp.CORE AK5 |Vpp.IN AL37
OUT106N AW15|RCA4 AR38 |Vpp.CORE F20 |Vpp.CORE AK6 |Vpp.IN AL38
OUT107P AT15 |RCA5 AT38 |Vpp.COR F22 |Vpp.CORE AK34 |VppIN  AR2
OUT107N AU15 |RCA6 AP36 |Vpp.COR F24 |Vpp.CORE AK35 |VppPAD A31
OUT108P AP15 |RCBO AR37 |Vpp.CORE F26 |Vpp.CORE AM5 |VppPAD B5
OUT108N AR15 |RCB1 AU35 |Vpp.CORE F28 |Vpp.CORE AM6 |Vpp.PAD BI1
OUT109P AV14 |RCB2 AR34 [Vpp.CORE F30 |Vpp.CORE AM34 |Vpp PAD  B21
OUT109N AW14|RCB3 AV35 |Vpp.CORE F32 |Vpp.CORE AM35|Vpp PAD Cll
OUT110P AU13 |[RCB4 AV5 |Vpp.CORE F34 |Vpp.CORE AP5 |VppPAD C21
OUT110N AV13 |[RCB5 AU6 |Vpp.CORE H5 |Vpp.CORE AP6 |Vpp.PAD D30
OUT111P AR13 |[RCB6 AU5 |Vpp.CORE H6 |Vpp.CORE AP10 |Vpp.PAD AP9
OUT11IN AT13 |RC_CLK AR3 |Vpp.CORE H34 |Vpp.CORE AP12 |Vpp.PAD  AP27
OUT112P AWI12|RC_EN  AP4 |Vpp.CORE H35 |Vpp.CORE AP14 |Vpp.PAD  AR19
OUT112N AP13 [RCIO AT6 |Vpp.CORE M34 |Vpp.CORE AP16 |Vpp.PAD AR27
OUT113P AU12 [RCI1 AR6 |Vpp.CORE M35 |Vpp.CORE AP18 |VppPAD AT14
OUT113N AV12 |RCI2 AV4  |Vpp.CORE P5 |Vpp.CORE AP20 |Vpp.PAD AT19
OUT114P AWI11 [RCI3 AT2 |Vpp.CORE P6 |Vpp.CORE AP22 |Vpp.PAD AT34
OUT114N AT12 |[RCOO F33 |Vpp.CORE P34 |Vpp.CORE AP24 |Vpp.PAD AU14
OUT115P AT11 |[RCO1 B36 |Vpp.CORE P35 |Vpp.CORE AP26 |Vgg Al
OUT115N AU11 [RCO2 C34 |Vpp.CORE T5 |Vpp.CORE AP28 [Vgg A2
OUT116P AP1l1 |RCO3 C35 |Vpp.CORE T6 |Vpp.CORE AP32 |Vgg A3
OUT116N ARIl |RCO4 D6 |Vpp.CORE T34 |Vpp.CORRE AP34 |Vgg Ad
OUT117P AV1O |TCK F5 |Vpp.CORE T35 |Vpp.CORE AP35 |Vgg A7
OUT117N  AW10|TDI E2 |Vpp.CORE V5 |Vpp.CORE ARIO |Vgg All
OUT118P AT10 [TDO C5 |Vpp.CORE V6 |Vpp.CORE AR12 [Vgg Al5
OUT118N AU10 [TMS F4  |Vpp.CORE V34 |Vpp.CORE AR14 [Vgg Al9
OUT119P AU9 |TRST E3 |Vpp.CORE V35 |Vpp.CORE AR16 |Vgg A21
OUT119N AV9 |UPDATE B4 |[Vpp.CORE Y5 |Vpp.CORE ARI18 |Vgg A25
OUTI20P AR9 |Vpp.CORE E8 |Vpp.CORE Y6 |Vpp.CORE AR20 |Vsg A29
OUTI20N AT9 |Vpp.CORE E10 |Vpp.CORE Y34 [Vpp.CORE AR22 |Vgg A33
OUT121P AV8 |Vpp.CORE E12 |Vpp.CORE Y35 |Vpp.CORE AR24 |Vgg A35
OUT12IN AWS |Vpp.CORE E14 |Vpp.COR AB5 |Vpp.CORE AR26 |Vgg A36
OUT122P AT8 |Vpp.CORE E16 |Vpp.CORE AB6 |Vpp.CORE AR28 |Vgg A37
OUT122N AU8 |Vpp.CORE E18 |Vpp.CORE AB34 |Vpp.CORE AR32 |Vgg A38
OUT123P AP8 |Vpp.CORE E20 |Vpp.CORE AB35 [Vpp.IN N6 |Vss A39
OUT123N AR8 |Vpp.CORE E22 |Vpp.CORE AD5 |Vpp.IN N5 |Vsg B1
OUT124P AV7 |Vpp.CORE E24 |Vpp.CORE AD6 |Vpp.IN G36 |Vss B2
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Preliminary

Package and Pinout (continued)

Ball NameIBaII #[Ball NamelBaII #
Vss B3 |Vss AR5

Vss B37 |Vss AR35
Vss B38 |Vss AR36
Vss B39 |Vss AT1

Vss Cl |Vss AT3

Vss C2 |Vss AT4

Vss C3 |Ves ATS5

Vss C4 |Vss AT35
Ves C36 |Vas AT36
Vss C37 |Vss AT37
Vss C38 |Vss AT39
Vss C39 |Vss AUL

Vss DI |Vss AU2

Vss D3 |Vss AU3

Vss D4 |Vss AU4

Vss D5 |Vss AU36
Vss D35 |Vss AU37
Vss D36 |Vss AU38
Vss D37 |Vss AU39
Vss D39 |Vss AVL

Vss E4 |Vss AV2

Vss E5 |Vss AV3

Vss E35 |Vss AVIL
Vss E36 |Vss AV36
Vss Gl |Ves AV37
Vss Il |Vss AV38
Vss 139 |Vss AV39
Vss N1 |Vss AW1
Vss N39 |Vss AW2
Vss RL |Vss AW3
Vss Ul |Ves AW
Vss U39 |Vss AWT
Vss W39 |Vgg AW9
Vss AAL |Vgg AW13
Vss AA39 |Vgg AW17
Vss AC39 |Vss AW19
Vss AE1 |Vss AW21
Vss AE39 |Vsg AW25
Vss AG6 |Vss AW29
Vss AG39 |Vgg AW31
Vss AJ6  |Vss AW33
Vss AJ39 |Vss AW36
Vss AL6 |Vss AW37
Vss ANL |Vss AW38
Vss AN39 |Vgg AW39
Vss ARL

Vss AR4
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Preliminary

Package and Pinout (continued)

Power Consumption

Chip power consists of three integral elements (refer to
Table 18):

1. Input Power—This element has two components:
a steady state component that is always ON, and

a component that is based on the number of inputs
being used.
2. Core Power—Core power is a function of data rate

(Mb/s) and the number of connection paths through the
switch matrix.

3. Output Power—This element is a fixed amount for
each differential output. The value is zero if the Output
Enable (OE) is disabled or set to OFF.

The following diagram shows the chip power elements (as
described above), the formulas used for determining chip
power, and the total power consumption as determined by
the formula.

Input Core Output
Power Power Power

(always ON)

I: Switch Output

Matrix Buffer

(512mW + 6.5mW/Input + 0.015mW/Mbs/Connection + 20mW/Output

Example: Worst Case = (512mW + 832mW) + (0.015mW x 667 x 128) + (20mW x 128)
1344mW + 1280mwW +  2560mwW
= 5.18 watts

FIGURE 18. Power Consumption Diagram for the OCX256L using LVDS

Input Core Output
Power Power Power

(always ON)

I: Switch Output

Matrix Buffer

512mW + 10mW/Input + 0.015mW/Mbs/Connection + 37mW/Output

Example: Worst Case = (512mW + 1280mW) + (0.015mW x 667 x 128) + (37mW x 128)
1792mwW + 1280mwW +  4736mwW

= 7.81 watts
FIGURE 19. Power Consumption Diagram for the OCX256P using LVPECL
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Preliminary

Package and Pinout (continued)
Glossary

Clock: A single differential input used to gate data into reg-
isters in the Output Buffer. The input serves all outputs of
the OCX. The neighbor input can also be used as a register
clock.

Crosspoint: A single cell controlled by two RAM bits. The
RAM bits are connected in a master-slave configuration to
provide an update for programming and changing program
information all at once.

Crosspoint Array: An array of Crosspoint cells used to
connect any input port to any output port.

Input or Output Path: The signal flow from pin to array
and array to pin. Each path has a register with selectable
clocks, drivers for the loaded outputs with selectable
enables, and sense circuits to detect changes on either
side of the 10 Buffer.

Next Neighbor: A physically adjacent port can be used as
a clock source for an output configured in registered mode.
These outputs are grouped in pairs such that the signal
being switched through Output 0 can be used to clock the
signal being switched through Output 1, or vice-versa. Any
single clock or data input signal can be used to clock any
other input signal provided they are switched to an appro-
priate output pair.

Port: A name followed by a number to identify a pin on the
device.

RapidConfigure: A parallel programming method for the
OCX devices. The RC mode uses 25 dedicated pins to pro-
gram the Crosspoint Array and the 1/0 Buffers. The 25 pins
consist of an enable, a clock, four instruction bits, two
seven-bit address fields, and a five-bit data field.
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Preliminary

Physical Dimensions inches (millimeters) unless otherwise noted
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CONFORMS TO JEDEC MO-148, Varaition (AN-1X)

r 0.940.1

A oasle
_f__..

C
SEATING PLANE [c:]0.15]

DETAIL "2"

2
-

)
i

[E]
{792 BALLS})

DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994.
ROW NAMING ORDER; ABCDEFGHJKLMNPRTUVWY

AMAB AC AD AE AF AG AH AJ AK AL AM AN AP AR AT AL AV AW

E)

COLUMN NAMING ORDER; 1234 5678810111213 14 151617

181920 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39

F)

G} MAX STAND OFF FROM PCB AFTER MOUNTING.

BGATIZArevA

ENCAPSULATION SIZE WILL VARY WITH CAVITY SIZE.

792-Ball Thermally-Enhanced Ball Grid Array (TBGA), JEDEC MO-149, 1.0mm pitch, 40mm Square
Package Number BGA792A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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