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PSX Family Data Sheet

FEATURES

SRAM-based, in-system programmable
Switch Matrix

Non-Blocking

Programmable Bus Widths of 4, 8, 16 and 32 hits
Identical and Predictable Delays

One-to-One, One-to-Many and Many-to-One Connections

RapidConnect™ parallel interface for fast, incremental
switching of Buses in 12.5 ns

Bank Switching for Instantaneous Reconfiguration of
Entire Switch Matrix

Clocked, Latched and Flow-through Dataflow Modes
— As fast as 7.0ns port-to-port delay in flow-through mode

10

and 133MHz clock rate in registered mode.

Ports

Individually programmable as input, output or bidirectional
For Each I/0 Port, Clock, Clock Enable, Input Enable and
Output Enable Can Be Selected Independently From A
Large Pool of Common Control Signals

16 mA Current Drive

Separated I/O power pins for easy interfacing between 5V
and 3V signals.

DESCRIPTION

The PSX160, PSX128B and PSX96B are SRAM-based bus
oriented switches with 160, 128 and 96 1/Os respectively. The
devices are manufactured using a 0.6um CMOS process and
can be clocked up to 133 MHz.

The PSX devices are used in applications requiring dynamic
switching, such as communication switches, network hubs and
routers, image processing engines, file/video servers and
multiprocessing shared-memory systems.

At the heart of PSX devices is a non-blocking Switch Matrix.
The lines in the Switch Matrix can be grouped and controlled as
4, 8, 16 or 32 signal busses. Any bus can be connected to one
or more other busses. The Switch Matrix lines are connected to
I/O Ports whose functional attributes are programmable.

The RapidConnect parallel interface allows connections in the
Switch Matrix to be changed quickly and incrementally. In
addition, the dual configuration memory banks allow a new
switch configuration to be loaded in the inactive bank and swap it
in instantaneously. In either case, data integrity is maintained on
all unchanged connections.

The PSX devices support an industry standard JTAG (IEEE
1149.1) interface for boundary scan testing. The same interface
is also used for downloading the configuration bit stream into the
PSX devices.
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Figure 1. PSX Functional Block Diagram
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1.0 ARCHITECTURE

PSX devices are SRAM-based bus-oriented switching matrices.
The devices can be configured and controlled in-system by
storing appropriate data into the internal SRAM cells and
configuration registers. The main functional blocks of the device
are the Hierarchical, Dual-Bank Switch Matrix, Programmable 1/0
Ports, I/O Control signal block, RapidConnect Switching Interface
and a JTAG-based Configuration Controller.

The full-featured programmable I/O Ports are grouped into 4
(i. e. nibbles) for the purpose of switching. They can be further
grouped into 8 (2 nibbles), 16 (4 nibbles) or 32-bit (8 nibbles)
groups for byte, word and long word buses respectively. These
port groups and their associated signal lines can be connected
internally to other buses using the Switch Matrix. The 1/0 Port
control signals such as clock, clock enable, input enable, and
output enable are used to control the flow of data through the 1/0
Ports.

The JTAG-based serial configuration controller is used to
configure the 1/0 Ports and Switch Matrix SRAM cells, thereby
establishing the desired functional attributes for the 1/0 Ports and
connections among them through the Switch Matrix.

The RapidConnect interface is used to directly address the
SRAM cells controlling the switches allowing connections to be
changed with a single write operation.

1.1 Hierarchical, Dual-bank Switch Matrix

The Switch Matrix is an x-y routing structure (or grid). Each
horizontal signal trace is hardwired to a corresponding vertical
signal trace as shown by the junction dots in Figure 2. An 1/O
Port pin connects to this horizontal-vertical trace pair through a
programmable buffer. The PSX Switch Matrix has a nibble or 4-
bit granularity; i.e. the wires in the Switch Matrix are combined
as 4-bit buses or nibbles and switched as groups. Signal paths
through the Switch Matrix are very well balanced, resulting in
predictable and uniform pin-to-pin delays.
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Figure 2. Switch Matrix and Nibble Switch

At the intersection of unique nibble buses are four pass
transistors with a common control. These pass transistors allow
a one-to-one connection of the corresponding bits between two
nibbles (i.e., bit_0 in nibble i and bit_0 in nibble j). Bits within a
nibble (i.e., bit 0 and bit_1 in nibble i) cannot be connected.
Similarly, non-corresponding bits between the nibbles (i.e., bit_0
in nibble i and bit_2 in nibble j) cannot be connected either.
Multicasting/broadcasting operation is supported by allowing one
nibble to be connected to multiple other nibbles.

1.1.1 Hierarchical Control Structure

The pass transistors are controlled by a hierarchical (two-level)
SRAM cell structure as shown in Figure 3. The two level
structure allows the PSX device to switch 4-bit buses or 8, 16,
32-bit buses. To activate (turn ON) a group of 4 switches (nibble),
two SRAM cells, one at Level 1 and one at Level 2 must be set.
Notice from the figure that a Level-2 SRAM cell is common to
two 4-bit buses, and therefore controls an 8-bit bus.

Level 2
SRAM Cell

Level 1
SRAM Cell

Figure 3. Two Level SRAM Cell Structure (8 x 8 Section
of Switch Matrix is shown)
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1.1.2 Switching of 4-Bit Buses

Switching of 4-bit buses is achieved by first setting the
corresponding Level-2 SRAM cell (statically, or during device
initialization), and then writing to the appropriate Level-1 SRAM
cell(s) to make or break connections. If all I/O Ports are used for
4-bit switching, then all Level-2 SRAM cells are set to 1.

1.1.3 Switching of 8-Bit Buses

Switching of 8-bit buses is achieved by first setting the
appropriate Level-1 SRAM cells (statically, or during device
initialization; see section “Level 1 Configuration”), and then
writing to the appropriate Level-2 SRAM cell to make or break an
8-bit bus connection. Notice from Figure 4 that four (2 x 2) Level-
1 SRAM cells must be initialized to facilitate the switching of two
8-hit buses.

1.1.4 Switching of 16 and 32-Bit Buses

This is conceptually similar to switching of 8-bit buses. It is
accomplished by first setting the appropriate Level-1 SRAM cells
(statically, or during device initialization), and then writing to
multiple Level-2 SRAM cells to make or break a 16 or 32-hit bus
connection. The RapidConnect Switching Interface, described in
detail later, allows changing the contents of multiple Level-2
SRAM cells simultaneously. The multiple Level 2 SRAM cells are
clustered as shown in Figure 4. A 2 x 2 cluster of Level-2 SRAM
cells is simultaneously written (with the same data) to effect 16-
bit switching, while a 4 x 4 cluster of Level-2 SRAM cells is
simultaneously written (with the same data) to effect 32-bit
switching. Notice from Figure 4 that 16 (4 x 4) and 64 (8 x 8)
Level-1 SRAM cells must be initialized to facilitate the switching
of two 16-bit and 32-bit buses respectively.

Level 2 SRAM Cell

. Level 1 SRAM Cell

Figure 4. SRAM Clusters for Wider Bus Switching

1.1.5 Level-1 Configuration

In order to perform switching of 8, 16 and 32-bit buses, Level 1
SRAM cells must first be initialized. For each 8-bit switch, four (2
X 2) Level 1 SRAM cells must be programmed. For each 16-bit
switch, sixteen (4 x 4) Level 1 SRAM cells must be programmed
and for each 32-bit switch, 64 (8 x 8) Level 1 SRAM cells must
be programmed. The typical Level 1 bit pattern is 1's along the
diagonal and 0's in the remaining SRAM cells. Figure 5
illustrates some patterns for byte and word switching. The same
concepts can be applied to 32-bit switching.

Byte Connections Word Connections

B 11 T
;=9 1l0jojoE ;Ho|o|1|0oE
wei) ;9 0[1]o[oE  iHolojol1E
i) .5 1]0] =R Bus) 'Holo[1]oE Hilo[o|oE
B =o]1E H1]o] s=lofolol1E Hof1]o]of=

g o JTITIL T

8-Bit Bus 16-Bit Bus
Normal Swapped Normal Swapped
Nibbles Bytes

Figure 5. Level-1 SRAM cell Data for 8 and 16-bit Buses
(can be extended to 32-bits)

For proper operation, no more than one Level-1 SRAM cell
should be set for each cluster row. Likewise, no more than one
Level-1 SRAM cell should be set for each cluster column. As
shown in the figure, normal bus switching is achieved with a
diagonal pattern. Bus swapping is achieved with an offset
“striped” diagonal pattern. Any swapping pattern is permitted as
long as the “one cell per cluster row and one cell per cluster
column” rule is followed.

1.1.6 1/O Port Grouping

I/O Ports are grouped in a predefined manner to form buses. /0
Ports for a given bus must be contiguous and as specified in
section “lI/O Port Assignment for Nibble, Byte, Word and Long
Word Groups.”

1.1.7 Dual Banks

The PSX family provides dual SRAM to an entirely new Switch
Matrix configuration instantaneously. As shown in Figure 6 the
ON/OFF control for the pass transistors in the Switch Matrix is
derived by multiplexing the data from two SRAM cells belonging
to Bank 0 and Bank 1. A “Bank Select” pin on the device selects
the controlling or active SRAM bank. The contents of the other
(inactive) bank can be changed using the RapidConnect
interface, described later, without affecting the Switch Matrix
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configuration that is active. When the required changes to the
inactive bank are completed, the Bank Select pin can be used to
toggle the active bank.

nibble j
1
] Bank 1

4, /

/|( i0i1i2i3 |/ Level 2
1 JOLL2)3 ) SRAM
HEAREY) y Cells
:,” i1 ,/ Level 1
VoL ; SRAM
; i.2 - i Cells
holis L

4 ! rij .

nibble i - £ - = {r] Fmmmmmmem ey Bank

! | . Select Bank 0
|

Figure 6. Switch Matrix Control

Note that the contents of the active bank can also be changed
using either the RapidConnect or the JTAG interfaces. In doing
so the Switch Matrix connections change as soon as the
configuration data is written to the SRAM cells. The integrity of
other connections defined by the active bank are not affected.
This is useful when the Switch Matrix connections are changed
one at a time.

1.2 Programmable 1/0 Port

Each signal line in the Switch Matrix is connected to a
programmable I/O Port. The functional attributes of I/O Ports are
individually programmable. The 1/O Port attributes include its
signal direction (In, Out or Bidirectional), data flow mode (flow
through, registered or latched), and pull-up current. Figure 7
shows the structure of the programmable 1/O Port for PSX. Also
programmable are the sources for the four control signals: clock,
clock enable, input enable, and output enable. The sources of
these control signals are later described in the section on “l/O
Control Signals.”

Switch
110 Port l——" NB To Matrix

CLK
CKE

Figure 7. Programmable 1/0O Port Buffer
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1.2.1 I/O Port Functional Modes

Table 1 describes the various modes of the I/O Port and the
mnemonic used by I-Cube Development System Software.
Signals Ay and Py in the table refer to the Switch Matrix (array)
line and 1/0 Port pin respectively.

Legend:

Ay - Switch Matrix Signal
Py - 110 Port pin Signal
IE - Input Enable

OE - Output Enable

CLK - Clock

CKE - Clock Enable
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1/0 Port Function

Input - The external signal is buffered from the I/O Port pin to the corresponding Switch
Matrix line. In this mode an optional input enable (IE) can be selected. Either polarity can
be selected for |E. The default level is a logic 1.

Mnemonic
IN

Px D Q _AX
CLK

CKE

Registered Input - The external signal at the I/O Port pin is registered by an edge-
triggered flip-flop within the 1/O Port. A clock source is required in this mode. Either edge of
CLK can be selected. The default for CLK is rising edge. A clock enable (CKE) and input
enable (IE) are also available but not required. Either polarity can be selected for IE and
CKE. The default level for IE and CKE is a logic 1. The output of the flip-flop is unknown
after hardware reset (TRST* = 0).

RI

CLK IE

g

CKE

Latched Input - The external signal at the 1/0 Port pin is latched by a level-sensitive flip-
flop within the 1/0 Port. A latch enable source is required in this mode. The latch enable
source is composed of CLK and CKE, and at least one must be specified. An input enable
(IE) is also available but not required. Either polarity can be selected for CLK, CKE and IE.
The default level for all three is a logic 1. The output of the flip-flop is unknown after
hardware reset (TRST* = 0).

LI

Ax

Output - The internal signal is buffered from the corresponding Switch Matrix line to the I/0
Port pin. In this mode an optional output enable (OE) can be selected. Either polarity can
be selected for OE. The default level is a logic 0.

OP

Registered Output - The internal signal on the Switch Matrix line is registered by an edge-

triggered flip-flop within the 1/O Port. A clock source is required in this mode. Either edge of
CLK can be selected. The default for CLK is rising edge. A clock enable (CKE) and output
enable (OE) are also available but not required. Either polarity can be selected for CKE
and OE. The default level for CKE is a logic 1 and the default level for OE is a logic 0. The
output of the flip-flop is unknown after hardware reset (TRST* = 0).

RO

Latched Output - The internal signal on the Switch Matrix line is latched by a level-
sensitive flip-flop within the 1/0 Port. A latch enable source is required in this mode. The
latch enable source is composed of CLK and CKE, and at least one must be specified. An
output enable (OE) is also available but not required. Either polarity can be selected for
CLK and CKE. The default level for both is a logic 1. Either polarity can be selected for OE.
The default level is a logic 0. The output of the flip-flop is unknown after hardware reset
(TRST* = 0).

LO

Px

Bidirectional Transceiver - In this mode, the /0 buffer acts as a bidirectional transceiver
between the 1/0 Port pin and the corresponding Switch Matrix line. This mode requires an
input enable (IE) and output enable (OE). Either polarity can be selected for each but the
default level for IE is a logic 1 and the default level for OE is a logic 0. When the same
source (with default polarities) is used for IE and OE, it effectively acts as a direction
control. When the same control signal (with one polarity inverted) is used for IE and OE, it
effectively acts as a Bus Repeater (BR) (see below) when both are enabled, and as No
Connect (NC) when neither is enabled.

BT

Px g

CLK
CKE IE

Bidirectional Transceiver with Registered Input - This mode combines Registered Input
(RI) and output buffer (OP). A clock source is required in this mode. Either edge of CLK
can be selected. The default for CLK is rising edge. A clock enable (CKE) is available but
not required. Either polarity can be selected. The default level for CKE is a logic 1. This
mode also requires an input enable (IE) and output enable (OE). Either polarity can be
selected for each. The default level for IE is a logic 1 and the default level for OE is a logic
0. The output of the flip-flop is unknown after hardware reset (TRST* = 0).

BT&RI

Table 1. Summary of Programmable 1/O Attributes for PSX Devices
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Symbol 1/0 Port Function Mnemonic

Bidirectional Transceiver with Latched Input - This mode combines Latched Input (LI) BT&LI

and output buffer (OP). A latch enable source is required in this mode. The latch enable
%j source is composed of CLK and CKE, and at least one must be specified. Either polarity
Px_4 OE +—A% | can be selected for CLK and CKE. The default level for both is a logic 1. This mode also
requires an input enable (IE) and output enable (OE). Either polarity can be selected for IE
—D Q *[? and OE. The default level for IE is a logic 1 and the default level for OE is a logic 0. The

CLK E output of the flip-flop is unknown after hardware reset (TRST* = 0).

Bidirectional Transceiver with Registered Output - This mode combines Registered BT&RO

Output (RO) and input buffer (IN). A clock source is required in this mode. Either edge of

CLK can be selected although the default is rising edge. A clock enable (CKE) is available

but not required. Either polarity can be selected but the default level is a logic 1. This mode

b o [: also requires an input enable (IE) and output enable (OE). Either polarity can be selected
OE

for IE and OE. The default level for IE is a logic 1 and the default level for OE is a logic 0.
The output of the flip-flop is unknown after hardware reset (TRST* = 0).

CLK
CKE

Bidirectional Transceiver with Latched Output - This mode combines Latched Output BT&LO
(LO) and input buffer (IN). A latch enable source is required in this mode. The latch enable
py |SOUrce is composed of CLK and CKE. A t least one must be specified. Either polarity can
"""" IE t— | be selected for CLK and CKE. The default level for both is a logic 1. This mode also
requires an input enable (IE) and output enable (OE). Either polarity can be selected for IE
b Q ‘[? and OE. The default level for IE is a logic 1 and the default level for OE is a logic 0. The
5E output of the flip-flop is unknown after hardware reset (TRST* = 0).

Bidirectional Transceiver with Registered /0 - This mode is a combination of Registered | BT&RI&RO
IE Input (RI) and Registered Output (RO). A clock source is required in this mode. Either edge
of CLK can be selected. The default is rising edge. A clock enable (CKE) is available but
D Q not required. Either polarity can be selected for CKE. The default level is a logic 1. This
""" mode also requires an input enable (IE) and output enable (OE). Either polarity can be

Q D selected for |E and OE. The default level for |E is a logic 1 and the default level for OE is a
CE logic 0. The output of the flip-flops is unknown after hardware reset (TRST* = 0).

OE CLK CKE

Other BT Modes - Other combinations of 1/0 Port modes (not covered in this table) are
less likely but can be used. The mnemonic is BT [&RI | &LI] [&RO | &LO], where the
specification inside the brackets “[ ]” is optional and “|" stands for either or. Insure that
control signal requirements are met. In these modes, the output of the flip-flops is unknown
after hardware reset (TRST* = 0).

Bus Repeater - In the Bus Repeater mode, the I/O Port behaves as a wire (with a non- BR
zero propagation delay). This unique feature (patented by I-Cube) incorporates a self-
sensing circuit to determine signal direction and does not require a direction control signal.
When multiple I/0 Ports, configured as “Bus Repeater”, are connected together through the
Px Ax | Switch Matrix to form a single internal node, a signal appearing at any one of the I/O Ports
""""" gets repeated (or broadcast) to other I/O Ports.
The Bus Repeater mode requires a pull-up current source (see section on “Programmable
Pull-Up Current”) to operate properly. For more details, refer to the Technical Note: “The
Bus Repeater Mode” in the “Programmable Switching and Interconnect Devices -
Applications Handbook”.

Array Side Force 0 - In this input mode, the Switch Matrix line is forced low A0
| (logic 0), regardless of the signal on the corresponding 1/O Port. In this mode

an optional input enable (IE) can be selected. Either polarity can be selected
for IE. The default level is a logic 1.

Table 1. Summary of Programmable 1/0O Attributes for PSX Devices (Continued)
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Symbol

IE

{

Ax

1/0 Port Function

Array Side Force 1 - In this input mode, the Switch Matrix line is forced high (logic 1),
regardless of the signal on the corresponding I/O Port. In this mode an optional input
enable (IE) can be selected. Either polarity can be selected for |E. The default level is a
logic 1.

Mnemonic
Al

Px

\(Z
v

Pin Side Force 0 - In this output mode, the I/O Port pin is forced low (logic 0), regardless
of the signal on the corresponding Switch Matrix line. In this mode an optional output
enable (OE) can be selected. Either polarity can be selected for OE. The default level is a
logic 0.

FO

Px

Pin Side Force 1 - In this output mode, the 1/0 Port pin is forced high (logic 1), regardless
of the signal on the corresponding Switch Matrix line. In this mode an optional output
enable (OE) can be selected. Either polarity can be selected for OE. The default level is a
logic 0.

F1

Px

1H

Non-Buffered - In this mode, the 1/O Port pin is directly connected to the corresponding

line in the Switch Matrix through a pass transistor, bypassing the buffer. This mode is not
controlled by any of the four control signals (CLK, CKE, IE, and OE) and is not used for

passing digital signals.

NB

Px

AX

No Connect - In this mode, the 1/0 Port pin is isolated from the Switch Matrix. This is done
by tristating both the input and output part of the 1/0 buffer. Upon hardware reset (TRST* =
0), all I/0 Ports are automatically configured in this mode No Connect (NC).

NC

Table 1. Summary of Programmable 1/O Attributes for PSX Devices (Continued)
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1.2.2 Pin and Array side Trickle Current

N-channel devices are used as a trickle current source
(nominally 10pA) lp, on the pin side and Switch Matrix side for
each I/0 Port. Upon reset, these current sources are turned ON.
They can be turned OFF by configuring the 1/0 Port to do so.

1.2.3 Programmable Pull-up Current

As shown in Figure 8, the 1/O Port contains several pull-up
devices. The normal pull-up current is supplied by an n-channel
device which is controlled by internally generated control signals.

— PP e i{CDL{D

A) Pull Down

B) Normal Pull Up

D) Additional Pull Up Low
E) Additional Pull Up High

PDN |:A

A4
Figure 8. PSX Output Driver and Pull-Up Current

An additional static pull-up current (Ipy.wk) or (Ipy.sg) can be
programmed at each 1/O Port pin. This additional pull-up current
is primarily used for the Bus Repeater (BR) mode, but its use is
not restricted to that mode alone.

1.3 1/0O Control Signals

The PSX family has a flexible control structure that gives the
user complete control over the behavior of each I/O Port. As
shown in Figure 9 and described below, clock (CLK), clock
enable (CKE), input enable (IE) and output enable (OE) for each
I/o Port can be selected from two different sets of control inputs.
The control polarity can be individually selected.

December 1997

GCO-GCx

CLK

&

5
7 o 7

Key

CKE

Gco-Gex ik 0-GCx

Rl

Key

. Device | x
?‘B” PSX160 |12
ag PSX128B |12
PSX96B |11

Figure 9. 1/O Control

KO0-K4

1.3.1 General Control

I/O Ports can be individually programmed to use a signal from a
large pool of dedicated control pins called General Control
(GCx) on the device.

1.3.2 Key Controls

Each I/O Port contains a 5-bit tag which can be programmed
with a unique value. A comparator in each /O Port continually
compares the assigned tag value with the signals present on the
Key Control pins. The output of the comparator, which produces
a logic 1 on a match, can be selected as a control signal. The
Key Control is intended for use with level sensitive signals such
as |IE, OE, CKE (in registered modes only). If Key Control is
used in situations where a short glitch on the internal “Match”
signal is unacceptable (i.e. using the Key Port for CLK in
registered modes and CLK and/or CKE in latched modes), it is
recommended that one of the Key Port pins be used as a
qualifier and switched after the other Key Port pins have
stabilized to prevent glitches on the internal “Match” signal. Note
that when the key control is used as an output enable, which is
low active, a match will disable the 1/0O Port driver, unless a
reverse polarity is selected for output enable.

11
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1.4 1/O Port Assignment for Nibble, Byte, Word and Long Word Groups

The following table shows the assignment of 1/0O Ports for nibble, byte, word and long word groups. The PSX128B and PSX96B are
“bond out” versions of the PSX160. Table 2 shows the I/O Port pins that are made available on the PSX128B and PSX96B.

12

Long PSX160 PSX128B PSX96B
Word Word I/O Port I/O Port 1/0 Port
Number Number Number Number Numbers Numbers Numbers
0 0 0 0 P000 - P03 P000 - P003 P000 - P03
1 P004 - PO0O7 P004 - PO0O7 P004 - POO7
1 2 P008 - PO11 P008 - PO11 P008 - PO11
3 P012 - PO15 P012 - PO15 P012 - P015
1 2 4 P016 - P019 P016 - P019 P016 - P019
5 P020 - P023 P020 - P023 P020 - P023
3 6 P024 - P027 P024 - P027 P024 - P027
7 P028 - PO31 P028 - P031 P028 - P031
1 2 4 8 P032 - P035 P032 - P035 P032 - P035
9 P036 - P039 P036 - P039 P036 - P039
5 10 P040 - P043 P040 - P043 P040 - P043
11 P044 - P047 P044 - P047 P044 - P047
3 6 12 P048 - P051 P048 - P051 P048 - P051
13 P052 - P055 P052 - P055 P052 - P055
7 14 P056 - P059 P056 - P059 P056 - P059
15 P060 - P063 P060 - P063 P060 - P063
2 4 8 16 P064 - P067
17 P068 - PO71
9 18 P072 - PO75
19 P076 - PO79 Not
5 10 20 P080 - P083 Available
21 P084 - P087
11 22 P088 - P091
23 P092 - P095 Not
3 6 12 24 P096 - P099 P096 - P099 Available
25 P100 - P103 P100 - P103
13 26 P104 - P107 P104 - P107
27 P108 - P111 P108 - P111
7 14 28 P112 - P115 P112 - P115
29 P116 - P119 P116 - P119
15 30 P120 - P123 P120 - P123
31 P124 - P127 P124 - P127

Table 2. 1/0 Port Assignment for Nibble, Byte, Word and Long Word
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PSX160 PSX128B PSX96B
Word Word Byte Nibble 1/0 Port 1/0 Port 1/0 Port
Number Number Number Number Numbers Numbers Numbers
4 8 16 32 P128 - P131 P128 - P131 P128 - P131
33 P132 - P135 P132 - P135 P132 - P135
17 34 P136 - P139 P136 - P139 P136 - P139
35 P140 - P143 P140 - P143 P140 - P143
9 18 36 P144 - P147 P144 - P147 P144 - P147
37 P148 - P151 P148 - P151 P148 - P151
19 38 P152 - P155 P152 - P155 P152 - P155
39 P156 - P159 P156 - P159 P156 - P159
Table 2. 1/0 Port Assignment for Nibble, Byte, Word and Long Word (Continued)

1.5 RapidConnect Switching Interface

The RapidConnect Switching Interface allows the Switch Matrix
connections to be changed quickly by providing direct write
access to the Switch Matrix SRAM cells. The RapidConnect
interface shown in Figure 10 is a write only interface. It uses
address, data and control signals to write to the Switch Matrix
SRAM cells.The Switch Matrix SRAM cells are addressed as a
two dimensional matrix, requiring a Row Address and Column
Address to uniquely identify the SRAM cell(s) being written to.

ADDRESS
DATA | |,BYS
BUS
Low Order 8 Row Add
Address i ress
» Column Group Address
4
> Data
PSX
CPU
CLK N _
- ™ Decode —»| STROBE
High Order Logic |-—»WE
Address
TCK TMS TDI TDO
JTAG
Config-
uration
Control
Logic

Figure 10. PSX RapidConnect System Interface

On the PSX160, PSX128B and PSX96B devices, the
RapidConnect interface consists of an 8-bit Row Address,
RA[7:0], 4-bit Column Group Address, CA[3:0], 4-bit data bus,
DATA[3:0], Write Enable, WE and a write strobe, STROBE.

December 1997

The Row Address, Column Group Address and DATA values for
the different RapidConnect operations are calculated as shown
in the section “RapidConnect Address Computation.”

In a typical system, an embedded processor will compute the
required Row Address, Column Group Address and Data values
and apply them to the PSX device. Alternatively, these values
could be computed before hand using the I-Cube supplied
software, and stored in a lookup table.

Upon power-up all Switch Matrix SRAM cells are cleared, all 1/0
Ports are set to NC and the RapidConnect mode is enabled.

1.6 JTAG-based Configuration Controller

In the PSX devices, the 1/O attributes and Switch Matrix
connections can be programmed using the JTAG serial bus.
Additionally, the RapidConnect Switching Interface, used for
dynamically changing Switch Matrix connections, can be enabled
or disabled using the JTAG serial bus.

In most cases, the user does not need to know the details of the
JTAG protocol. The I-Cube supplied software will automatically
generate the necessary bit stream from a higher-level textual
description of the required configuration.

1.6.1 JTAG Interface

The JTAG interface is a serial interface and uses four pins: Test
Data In (TDI), Test Data Out (TDO), Test Clock (TCK), and Test
Mode Select (TMS). TCK is used to clock data in and out of TDI
and TDO. TMS, in conjunction with TDI implements a state
machine that controls the various operations of the JTAG
protocol. In addition, the device reset signal (TRST*) is used to
reset both the device and the JTAG controller.

13
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1.6.2 1/0O Port Configuration

I/0 Port configuration is accomplished by loading the appropriate
bit stream into the programming registers present at each 1/0O
Port. Only the JTAG interface can be used to load these
programming registers.

1.6.3 Switch Matrix Configuration

The contents of the SRAM cells controlling Switch Matrix
connections can be modified using either the JTAG interface or
the RapidConnect interface.

The JTAG serial interface is used to load the data, one word at a
time into the SRAM cells in the Switch Matrix. The RapidConnect
mode, on the other hand, provides direct write access to SRAM
cells in the Switch Matrix. When using the JTAG interface to
change the Switch Matrix configuration, the RapidConnect mode
must first be disabled by resetting the RapidConnect Enable flag
in the Mode Control Register (see the section “Miscellaneous
Details”).

1.6.4 Mode Control Register Configuration

The PSX device contains a Mode Control Register. Certain bits
in the register, used to store certain user flags such as
RapidConnect Enable and other flags which must be set
correctly for the proper functioning of the device, can be changed
using the JTAG interface.

2.0 MISCELLANEOUS DETAILS
2.1 Device Reset

To ensure proper operation, the device reset pin, TRST* must be
held low during power up. The recommended reset circuitry is
shown in Figure 11.

The device can be reset by pulsing TRST* low or by shifting in
the JTAG instruction reserved for device reset (this is different
from the JTAG reset instruction, which resets only the JTAG state
machine). When the device is reset, the I/O Ports return to their
default state of No Connect (NC), the Switch Matrix SRAM cells
are cleared and the RapidConnect mode is enabled.

The PSX device is ready for configuration as soon as it comes
out of reset. The edge and level-sensitive flip-flops in the 1/0 Port
buffers are not cleared by device reset and will have unknown
output values after reset.

14

PSX
40 k

i TRST*
I .01 pF

Figure 11. Reset Circuit

from optional
control circuit

2.2 Mode Control Register

The PSX device contains a 16-bit Mode Control Register. It
stores the RapidConnect Enable flag and certain other flags
which must be set correctly for the proper functioning of the
device.

2.3 Mixed Voltage Operation

There are three distinct sources for power on the PSX device.
The first one called Vpp, is a 5V source and is used to power the
device core, including the Switch Matrix SRAM cells, 1/0 Port
logic (excluding the 1/0 pin driver buffer), I/O Control Logic, JTAG
logic (except TDO pin driver) and other circuitry. The 1/0O buffer
drivers are powered by either Vpp.PAD1 or VppPAD2. Table
provides the details on power source assignment. Vpp.PAD1
and/or Vpp.PAD2 can be connected to either a 5V or 3V supply.
This makes it easy to interface these device to 5V or 3V logic
level. The TDO pin is driven by Vpp.PAD2.
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3.0 RAPIDCONNECT ADDRESS COMPUTATION

The 160 1/0O Ports on the PSX160 can be configured into 40 nibbles, 20 bytes, 10 words or 5 long words for switching. On the
PSX128B and PSX96B, bondout versions of the PSX160, 128 and 96 I/0 Ports are externally accessible. See the “PSX Pin Summary”
section for details. Table 3 shows how to compute the RapidConnect addresses for changing connections. Table 3 also shows the data
values for unicast and multicast and clear operations. RA[7], which is not shown in the tables, indicates the configuration bank for the
write operation.

Row Address Column Group DATA[3:0] DATA[3:0]
Operation RA[6:0] Address CA[3:0] For Make For Break
Change Connection RA[6] = “0; CA[3:0] = BIN(j)[5:2] DECODE? (BIN()[1:0]) “0000”
Between Nibbles i & RA[5:0] =BIN(i)[5:0]?
U [0=<i<j=<39]
N Change Connection RA[6] = “1"; CA[3:0] = (BIN(j)[4:1] if BIN(j)[0] ="0" “0000”
| Between Bytes i & RA[5:1] = BIN(i)[4:0] then “0011"
[D<i<j<19] RA[0] = “0” else “1100”
C , :
A Change Connection RA[6] = “1"; CA[3:0] = BIN(j)[3:0] ‘11117 “0000"
Between Words i & | RA[5:2] = BIN(i)[3:0]
S psi<j<9 RA[L0] = ‘01"
T Change Connection RA[6:3] = “1101"; CA[3:1] = BIN(j)[2:0] “1111" “0000”
Between LWords i & j RA[2:0] = BIN(i)[2:0] CA[0] = don't care
[0<i<j<4]
Change Connection RA[6] = “0"; CA[3:0] = BIN(j)[5:2] DATA[3:0]* ORed with DATA[3:0] ANDed with
Between Nibbles i & j RA[5:0] = BIN(i)[5:0] DECODE(BIN(j)[1:0]) INVERTed
M [0<i<j<39] DECODE(BIN(j)[1:0])
U Change Connection RA[6] = “1"; CA[3:0] = BIN(j)[4:1] if BIN()[0] = “0” if BIN()[0] = “0”
L Between Bytes i & RA[5:1] = BIN(i)[4:0] then DATA[3:0] then DATA[3:0] ANDed with
[0<i<j=<19] RA[0] = “0" ORed with “0011" “1100"
T else DATA[3:0] else DATA[3:0] ANDed with
I ORed with “1100” “0011"
C Change Connection RA[6] = “1"; CA[3:0] = BIN(j)[3:0] “1111" “0000"
A |Between Words i & j RA[5:2] = BIN(i)[3:0]
S [0<i<j<9] RA[1:0] = “01"
T Change Connection RA[6:3] = “1101"; CA[3:1] = BIN(j)[2:0] “1111" “0000”
Between LWords i & j RA[2:0] = BIN(i)[2:0] CA[0] = don't care
O<i<j<4]
C Clear Switch Matrix “1101111" Don't Care Don't Care Don't Care
L Configuration Cells
R (Break all connections)

Table 3. Making/Breaking a Connection
(1) For PSX96B, RA[4] is not available externally, but is internally forced to a“0”. For PSX96B, all legal Row Address calculations should result in
RA[4] = “0" or “don't care”
(2) BIN function is the n-bit binary equivalent value.

(3) DECODE function decodes a two-bit binary value, i.e., DECODE(00) = “0001", DECODE(01) = “0010", DECODE(10) = “0100" &
DECODE(11) = “1000."

(4) DATA[3:0] is the previous value used in a make/break operation involving i and another k that is in the same “4-column” group, i.e.,
INTEGER(j/4) = INTEGER(k/4)
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4.0 IN SYSTEM CONFIGURATION USING JTAG-
BASED CONFIGURATION CONTROLLER

The primary configuration mode for the PSX devices is the
JTAG-based serial mode. The JTAG-based serial configuration
mode allows the user to initialize the device, configure the 1/0
Ports and establish connections through the Switch Matrix. In
addition, the RapidConnect interface can be used for changing
Switch Matrix connections dynamically and quickly. Even if the
user is planning to use RapidConnect for dynamic switching, the
device must first be initialized using JTAG.

Configuring the device using JTAG involves two steps. In the first
step, the user generates the bit stream, which, when loaded into
the device, establishes the desired configuration. Two different
software options - off-line and embedded bit stream generation -
are available to accomplish this task, depending on the target
application. The second step is the actual downloading of the bit
stream into the device. The downloading circuitry can take on
different forms, depending on the target application.

Create Configuration File
(Text File)

Compile Configuration File
to Create Configuration Bitstream

Convert Bitstream for Use with
Configuration Circuitry in the Target System

Onboard
Microcontroller

Download
Cable

Serial

EPROM EPROM

Figure 12. Off-line Bit Stream Generation

Configuration PSX
Circuitry

Application
Software
PSX
Programming
Library

Figure 13. Embedded Bit Stream Generation
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4.1 Bit Stream Generation

The configuration bit stream can be generated off-line or in-
system by an embedded CPU using one of the following
methods:

e By using |-Cube Development System Software products
IDS100 or IDS200.

By user written code based on the information provided in the
“PSX Register Family Programming Users Reference.”

If the bit stream is generated off-line then, depending on the
application, it is either stored in non-volatile memory or directly
downloaded from a host processor such as a PC connected to
the target hardware.

The software used for off-line generation accepts a text file
describing the desired configuration - connections between
different 1/0 Ports and functional attributes of each 1/0 Port - and
generates a file containing the bit stream. This software is a part
of the development system available on PC and Sparcstation.

4.2 Bit Stream Downloading

The bit stream can be downloaded into the PSX device using
several different hardware schemes. The choice depends on the
end application. All these schemes use the standard JTAG
protocol and timing. As per the JTAG protocol, the clock signal
(TCK) must be supplied externally.

If the target hardware is controlled by a computer such as a PC,
the parallel port on the computer can be used to download the
bit stream. I-Cube provides a software utility to perform the
downloading. Under this scheme, the necessary data for TDI and
TMS pins as well as the (software generated) TCK clock signal
are sent over the parallel port.

An on-hoard EPROM or E?PROM, in either bit-wide or byte-wide
configuration, or a serial E2PROM can be used to store the hit
stream. Using minimal external logic, the bit stream stored in one
of these devices can be downloaded into the PSX device(s) over
the TDI and TMS pins, with the TCK pin used for
synchronization. The clock signal for the TCK pin is generated by
the external logic.

If the target system has an on-board microcontroller, the bit stream
data can be read from memory (either an EPROM or SRAM) and
downloaded into the PSX device(s) using 3 /O pins on the
microcontroller to generate the required TDI, TMS and TCK signals.
For real-time applications, the microcontroller/microprocessor can
generate the hit stream and then download it into the PSX device in
a single operation.
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The actual time required to download the configuration bit stream
and program a PSX device depends on the device(s) used, the
user’s specific configuration pattern, and JTAG clock frequency.
Table shows the number of JTAG cycles and configuration time
required for some typical operations. The size of the memory
(number of bits) required is two times the number of JTAG
cycles.

December 1997
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5.0 CONFIGURATION TIME AND BIT STREAM SIZE

Table 4 shows the JTAG cycle counts, configuration times and bit stream size for some typical operations.

PSX160 PSX128B PSX96B
Bit-
stream Bit-stream | JTAG | Config. |Bit-stream
Operation Size Size

JTAG Reset Sequence 5 250 ns 10 bits 5 250 ns 10 bits 5 250 ns 10 bits
Set ALL /O Ports to their default value 27 1.35 ps 54 bits 27 1.35 ps 54 bits 27 1.35 ps 54 bits
Enable or Disable RapidConnect 42 2.1 ps 84 bits 42 2.1 ps 84 bits 42 2.1ps 84 bits
Change I0B attributes of ONE 1/O Port 70 35 s 140 bits 70 3.5 us 140 bits 70 35us 140 bits
Change I0B attributes of ALL 1/O Ports 160 * 70 | 0.56 ms | 22,400 bits | 128 * 70 | 0.448 ms | 17,920 bits |96 *70or | 0.336 ms | 13,440 bits

or or 6,720

11,200 8,960

Reset JTAG Controller + Reset ALL I/O + Clear ALL | 5+ 27 + | 4.3 ps 172 bits | 5+27+ | 43 ps 172 bits 5+27+ | 43 ps 172 bits
SRAM cells in BOTH banks (This is equivalenttoa | 2*27 2*27 2*27
hardware reset using TRST*) or or or

86 86 86
Connect or disconnect two nibbles, assumes second 66 3.3 s 132 hits 66 3.3 us 132 bits 66 3.3 us 132 hits
-level SRAM cells are set to a correct value. This
operation involves writing to one first-level SRAM
word in ONE bank
Connect or disconnect two bytes, words or long 66 3.3 us 132 hits 66 3.3 us 132 hits 66 3.3 us 132 hits
words, assumes the first-level SRAM cells are set to
a correct value. This operation involves writing to
one second-level SRAM word in ONE bank
Clear ALL SRAM cells 27 1.35 ps 54 bits 27 1.35 ps 54 bits 27 1.35 ps 54 bits
(first and second-level) in ONE bank
Clear ALL SRAM cells 2*27 2.7 us 108 bits 2*21 2.7 ys 108 bits 2*27 2.7 us 108 bits
(first and second-level) in BOTH banks or or or

54 54 54
Completely Configure the Device approx. | 0.8 ms approx. approx. | 0.65 ms approx. approx. | 0.5ms approx.
(All'l/O and One Bank) 16,000 4 KB 13,000 3.25KB 10,000 25KB
Completely Configure Entire Device approx. | 1.0 ms approx. approx. | 0.85 ms approx. approx. | 0.65 ms approx.
(All'l/O and Both Banks) 20,000 5KB 17,000 4.25 KB 13,000 3.25 KB

Table 4. Number of JTAG Cycles and Configuration Time (using a 20 MHz JTAG Clock)

5.1 Configuring Multiple PSX Devies

The JTAG-based controller allows a single device or multiple
operation. For multiple device configuration, the pins are

connected as shown in Figure 14.

During the initial configuration sequence, the internal controllers
on all PSX devices are first brought to their reset state by pulsing

devices over the TDI and TMS pins.

U3 u2 U1
PSX PSX PSX
TDI>———TDI  TDO DI TDO DI TDO
——TCcK —TCK ——{TCcK
—TMS —T™S —T™s
— TRST* —|TRST* | TRST*

TDO

TCK

T™MS

TRST*

Figure 14. Configuring Multiple PSX Devices
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the TRST* reset pin low. This is followed by the actual
configuration hit stream, which is downloaded into the PSX
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6.0 PIN SUMMARY

Note:

(1) RA4 is not available externally on the PSX96B. It is connected to Vgg internally

December 1997

PSX160 PSx1288 | Psx968 @ | DIR | Description
110 Ports
P000 - P159 P000 - P063, P000 - P063, I/O | Addressable as nibbles, bytes, words and Long
P96 - P159 P128 - P159 Words
[P0O64 - P095 [PO64 - P127
are not available] | are not available]
General Purpose Control Pins
GCO0 - GC12 GCO - GC12 GCO - GC11 | |Used for Clock, Clock Enable, Input Enable and
Output Enable Signals
Key Control Pins
KO - K4 KO - K4 KO - K4 | | Additional Control Pins Used to Generate CLK,
CKE, IE and OE Signals. Refer to Section “I/O
Control Signals”.
RapidConnect Control Pins
RAO - RA7 RAO - RA7 RAO - RA3, | |Row Address Vector
RA5 - RA7
CAO - CA3 CAO - CA3 CAO - CA3 | |Column Group Address Vector
DATAO - DATA3 DATAO - DATA3 DATAO - DATA3 | |Data Bus
WE WE WE I | RapidConnect Write Enable
STROBE STROBE STROBE | |RapidConnect Write Strobe
BANK BANK BANK | |Active Bank Select
Hardware Reset
TRST* TRST* TRST* | Refer to Section on Device Reset
JTAG Pins
TDI, TMS, TCK, TDI, TMS, TCK, TDI, TMS, TCK, | |for downloading the serial configuration bitstream
TDO TDO TDO 0
Power & Ground Pins
Vpp-PAD1 Vpp-PAD1 Vpp-PAD1 P | Power Pins for Group 1 I/O Buffer Drivers
Vpp-PAD2 Vpp.PAD2 Vpp.PAD2 P | Power Pins for Group 2 /O Buffer Drivers
Vbp Vbp Vbp P |Power Pins for on-chip circuitry and Pins other
than 1/0 Buffer Drivers
VSS VSS VSS P Ground Pins

Table 5. PSX Pin Summary

Supply Voltage Pins Powered by Supply Voltage

Vop RA[0:7], CA[0:3],DATA[0:3], GC[0:12], KEY[0:4], WE, STROBE, BANK,
TDI, TMS, TCK, TRST*,

Vpp.PADL P000:PO15, P024:P039, P056:P071, P088:P103, P120:P135

Vpp.PAD2 P016:P023, P040:P055, P072:P087, P104:P119, P136:P159, TDO

Table 6. Supply Voltage Source
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7.0 ELECTRICAL SPECIFICATIONS

Unless otherwise stated, the specifications apply to all PSX devices.

7.1 Absolute Maximum Rating (Y

Symbol | Parameter | Limits | Units ‘
Vbp Supply Voltage to Ground -0.3t0+7.0 v
Vpp-PAD1,2 Supply Voltage for 1/0 Buffer Driver -0.3t0+7.0 Vv
Vi @ Input Voltage -0.3to (Vpp.PAD + 0.3) v
T Junction Temperature 150 °C
TsT6 Storage Temperature -65 to +150 °C
Isink Sink Current per Port Pin - 150 mA
Table 7. Absolute Maximum Ratings
7.2 Recommended Operating Conditions 2)
Symbol | Parameter | Limits | Units ‘
Vob Supply Voltage to Ground 47510 5.25 \
Vpp-PAD1,2 Supply Voltage for 1/0 Buffer Driver 47510 5.25 \Y
(Vpp.PAD1 and Vpp.PAD2 can operate at different or
voltages) 271033 \Y
Ta Operating Temperature Oto +70 °C

Table 8. Recommended Operating Conditions

7.3 Capacitance ©

PSX160 PSX128B PSX96B
Parameter Min [ Max | Min | Max [ Min | Max | Units
Cin Input Capacitance (JTAG pins) 8 8 - 8 pF
Cout Output Capacitance (TDO pin) 8 8 - 8 pF
CpoRT I/0 Signal Port Capacitance 10 10 10 pF
CentL General Control, Key Control and 8 8 - 8 pF
RapidConnect Pin Capacitance

Table 9. Capacitance

Notes:

(1) Exposure to absolute maximum rated conditions for extended periods may affect device reliability.
(2) A maximum overshoot and undershoot of 2V for a maximum duration of 20 ns is acceptable.
(3) Capacitance measured at 25°C. Sample-tested only.

20
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7.4 DC Electrical Specifications

(Ta=0°C 10 70 °C, Vpp = 5V +5%; Vpp,PAD1,2 = 4.75V to 5.25V, or Vpp.PAD1,2 =2.7V to 3.3V).

PSX160, PSX128B,

PSX96B
Parameter Conditions
ViH High-Level Input Voltage 2.0 VppPAD+ | V
0.3

ViL Low-Level Input Voltage 0.3 0.8

Vou High-Level Output Voltage Vpp = Min, Vpp.PAD = 4.75 24
IOH =-8mA

High-Level Output Voltage Vpp = Min, Vpp.PAD = 2.7 24 \Y

IOH =-4mA

VoL Low-Level Output Voltage Vpp = Min, Vpp.PAD = 4.75 0.4 \Y
IOL =16 mA

Low-Level Output Voltage Vpp = Min, Vpp.PAD = 2.7 0.4 \Y

IOL =16 mA

[hul, Ihl  |Input Leakage Current for I/O Ports Vpp = Max, 0 <V < Vpp.PAD 5 HA

bt 1/0 Port Trickling Current @) Vpp = Max, 0 < Vjy < Vpp.PAD -25 HA

llozl Tristate Output Off-State Current Vpp = Max, 0 < V)y < Vpp.PAD 5 HA

lpy-wk Programmed-Weak Additional Pull-Up Current Vpp = Min, Vpp.PAD = Min, 25 45 mA
Vo = GND

lpu-sG Programmed-Strong Additional Pull-Up Current Vpp = Min, Vpp.PAD = Min, 12 20 mA
Vo = GND

los Short Circuit Current (-2 Vpp = Max, Vpp.PAD = Max, -60 mA
Vo = GND

Ibbg Quiescent Power Supply Current Vpp = Max, Vpp.PAD = Max, 3.0 mA
Vo = GND

Qbop Dynamic Power Supply Current per Input/Output Pair @ Vpp = Min, No Load, Connect one output 0.15 mA/
per input @ 50% duty cycle with all other MHz
inputs at GND or Vpp

Table 10. DC Electrical Specification

Notes:

(1) These parameters are guaranteed but not tested in production.
(2) No more than one output should be tested at a time and the duration of the test should be less than one second.
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7.5 AC Electrical Specifications

(TA = 0°C to 70°C, Vpp = 5V£5%; Vpp.PAD1,2 = 5V+5%, or Vpp.PAD1,2 = 3V+10%. Assume two I/O Portsonnected through
the Switch Matrix with 35 pF external loading.)

Speed Grade

Reference
Parameter Max [ Units Figure
frRI0 Register Input/Output, Clock Frequency @ 133 100 80 66 | MHz
tw-riO Register Input/Output, Clock Pulse Width, Low or High 35 4.5 55 6.5 ns
ts-ri0 Register Input/Output, Data Setup Time to CLK 3.0 3.0 3.0 3.0 ns |Figure 16
tH-rIO Register Input/Output, CLK to Data Hold Time 1.0 1.0 1.0 1.0 ns
tco-RI0 Register Input/Output, Clock to Output Data Valid 75 10.0 12.0 150 | ns
fRi Register Input, Clock Frequency @ 133 100 80 66 | MHz
twRl Register Input, Clock Pulse Width, Low or High 35 45 5.5 6.5 ns
ts.ri Register Input, Data Setup Time to CLK 3.0 3.0 3.0 3.0 ns |Figure 17
R Register Input, CLK to Data Hold Time 1.0 1.0 1.0 1.0 ns
tco-R Register Input, Clock to Output Data Valid 11.0 135 16.0 18.0 | ns
fro Register Output, Clock Pulse Frequency @ 133 100 80 66 | MHz |Figure 18
tw-ro Register Output, Clock Width, Low or High 3.5 4.5 5.5 6.5 ns
ts-ro Register Output, Data Setup Time to CLK 5.0 6.0 7.0 8.0 ns
tHRO Register Output, CLK to Data Hold Time 0.0 0.0 0.0 0.0 ns
tco-ro Register Output, Clock to Output Data Valid 7.5 10.0 125 150 | ns
tpyL tpiy | One Way Signal Propagation Delay 7.0 9.0 11.0 135 | ns
tpa Additional Delay per Additional Output Port up to 16 0.35 0.40 0.50 0.55 | ns |Figure 19
Output Ports ()
taABR Additional Delay in Bus Repeater (BR) Mode 0.0 0.0 0.0 0.0 ns
tek Skew Between Output Ports ! 15 15 15 15 | ns
tyy+ Input Flow Through Positive Pulse Width 55 6.5 8.0 10.0 ns
ty- Input Flow Through Negative Pulse Width 55 6.5 8.0 10.0 ns
Rpata NRZ Data Rate 160 133 100 80 | Mbls
tpzH-OT Output Enable (GC) to Data Valid 9.5 115 135 16.0 | ns
tpzL0T Figure 20
tpHz-OT Output Enable (GC) to Output at High Z 9.5 115 135 16.0 | ns
tpLz.0o1
tpzy1. | Input Enable (GC) to Data Valid 9.5 115 135 16.0 | ns
tpzLT Figure 21
toyzsr | Input Enable (GC) to Output at High Z (1) 9.5 115 135 16.0 | ns
tpLz.i7
tweL Latch Input, Latch Enable (GC) Pulse Width, Low or High | 3.3 45 55 6.5 ns
tsy Latch Input, Data Setup Time to Latch Enable (GC) Trailing | 3.0 3.0 3.0 3.0 ns
Edge
thoL Latch Input, Data to Latch Enable (GC) Trailing Edge Hold | 1.0 1.0 1.0 1.0 ns |Figure 22
Time
tco.y  |Latch Input, Latch Enable (GC) Leading Edge to Data Out 11.0 135 16.0 180 | ns
Delay

Table 11. AC Electrical Specifications
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Speed Grade

Reference
Parameter Units Figure
to.yr  |Latch Input, Transparent Mode Propagation Delay 9.0 11.0 13.0 155 | ns
tw..o |Latch Output, Latch Enable (GC) Pulse Width, Low or High| 3.3 4.5 55 6.5 ns
ts. o |Latch Output, Data Setup Time to Latch Enable (GC) 5.0 6.0 7.0 8.0 ns
Trailing Edge
ty..o |Latch Output, Data to Latch Enable (GC) Trailing Edge 0.0 0.0 0.0 0.0 ns |Figure 23
Hold Time
tco.Lo  |Latch Output, Latch Enable (GC) Leading Edge to Data 7.5 10.0 12.5 150 | ns
Out Delay
to.or |Latch Output, Transparent Mode Propagation Delay 9.0 11.0 13.0 155 | ns
tkw-ri | Register Input, Minimum Pulse Width of KEY as Clock 5.0 6.0 7.0 8.0 ns |Figure 24
Enable, Low or High )
tks.ri | Register Input, Clock Enable (Key) Setup Time to CLK 3.0 3.0 3.0 3.0 ns
(GC) 1)
tynri | Register Input, CLK (GC) to Clock Enable (Key) Hold Time | 1.0 1.0 1.0 1.0 ns
@
tco.ri | Register Input, Key Clock to Output Data Valid (%) 11.0 135 16 18 ns
tyw-ro | Register Output, Minimum Pulse Width of KEY as Clock 5.0 6.0 7.0 8.0 ns
Enable, Low or High ®
tks.ro | Register Output, Clock Enable (Key) Setup Time to CLK 3.0 3.0 3.0 3.0 ns |Figure 25
6o ®
tyn-ro | Register Output, CLK (GC) to Clock Enable (Key) Hold 1.0 1.0 1.0 1.0 ns
Time
txco-ro |Register Output, Key Clock to Output Data Valid 75 10.0 12.0 150 | ns
tepzi.o7r | Output Enable (Key) to Data Valid () 95 115 135 160 | ns
tKPZL-OT Figure 26
tepuz.or |Output Enable (Key) to Output at High Z 95 115 135 160 | ns
tkpLz-OT
tepziar  |INpUt Enable (Key) to Data Valid @ 9.5 115 135 160 | ns
tKPZL-|T Figure 27
tepuz4  |Input Enable (Key) to Output at High Z @ 9.5 115 135 160 | ns
tpLz-IT
tyw.y  |Latch Input, Minimum Pulse Width of KEY as Latch 5.0 6.0 7.0 8.0 ns
Enable, Low or High @
tys.y  |Latch Input, Data Setup Time to Latch Enable (Key) 3.0 3.0 3.0 3.0 ns
Trailing Edge @
tyw.y | Latch Input, Data to Latch Enable (Key) Trailing Edge Hold | 1.0 1.0 1.0 1.0 ns |Figure 28
Time @
tyco.u |Latch Input, Latch Enable (Key) Leading Edge to Data Out 11.0 135 16.0 180 | ns
@
tgp.ur | Latch Input, Transparent Mode Propagation Delay W 9.0 11.0 13.0 155 | ns
tkw-Lo | Latch Output, Minimum Pulse Width of KEY as Latch 5.0 6.0 7.0 8.0 ns
Enable, Low or High
tks..o | Latch Output, Data Setup Time to Latch Enable (Key) 5.0 6.0 7.0 8.0 ns
Trailing Edge
tky-Lo |Latch Output, Data to Latch Enable (Key) Trailing Edge 0.0 0.0 0.0 0.0 ns |Figure 29
Hold Time
Table 11. AC Electrical Specifications  (Continued)
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Speed Grade

Note:

Reference
Parameter Figure
tkco.Lo |Latch Output, Latch Enable (Key) Leading Edge to Data 11.0 12.5 15.0 175 | ns
Out
tkp.Lor | Latch Output, Transparent Mode Propagation Delay 9.0 11.0 13.0 155 | ns
Tre RapidConnect Strobe Period 12.0 13.5 15.5 18.0 ns
tws -rc tw- - | RapidConnect Strobe Pulse Width 5.0 6.0 7.0 8.0 ns
RC 4.5 55 6.0 7.0
ts.rc  |RapidConnect Address and Data Setup Time 4.0 4.0 4.0 4.0 ns |Figure 30
ty.rc | RapidConnect Address and Data Hold Time 0.0 0.0 0.0 0.0 ns
tp.rc  |RapidConnect Strobe Falling Edge to Data Valid for 13.0 15.0 17.0 200 | ns
Making Connection
fytas |JTAG Clock (TCK) Frequency 20 20 20 20 | MHz
twatag | JTAG Clock (TCK) Pulse Width 20.0 20.0 20.0 20.0 ns
ts.tag | JTAG Setup Time 4.0 45 5.0 55 ns |Figure 31
tyomac  |JTAG Hold Time 0.0 05 1.0 15 ns
tp.;ag  |JTAG Clock to Output Data Valid 15.0 15.0 15.0 15.0 ns
tso Bank to Output Data Valid 9.5 115 135 16.0 | ns
Table 11. AC Electrical Specifications  (Continued)
(1) These parameters are guaranteed but not tested in production.
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7.6 Test Circuit and Timing Diagrams

—» tp — —> g ——
—\ —— 3.0V
Vpp.Pad 0% ‘
DD:- - o ‘
T 7.0v Negative Pulse 1.5V
i SV Do ameter| Switch 10% T ov
Pulse Vin DUT Vout Tested |Position - -
Generator T tpLz/tpzL | Closed ty
50Q 500Q All Others| Open -
35pF* 90% s.ov
tr=3ns(max)  positive Pulse ‘ 1.5V
tgr = 3 ns (max) 10% 1
— ov
— tR -~ —> tF -~
* Load capacitance includes jig and probe capacitance. |

Figure 15. Test Circuit and Waveform Definition

tw-RIO tw-RIO

GC (CLK) \ \ /

ts-RIO tH-RIO!
-— :

i —

nPort__ | Q{&M?FH&D o ?t
OutPort Dn-2 X Dn-1 X Dn

Tlce Tce
CLK tco-rI0

Figure 16. Registered Input and Registered Output Mode Timing (ICLK and OCLK are Synchronized)

tw-RI tw-RI

GC(CLK) | \ /

tsRI(tHRI

-

InPort b 0 Matrix OutPort
CLK OutPort Dn-1 X Dp X Dn+1

LCE 4—’

tco-RI

Figure 17. Registered Input Mode Timing
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tw-rO tw-rO

GC(CLK) \ /

 ts-RO [tH-RO!
-~
w o weor T oo OB o QRN
Swiich n ntl
InPort [{ Matrix b o Out Port
ak [i OutPort Dn-1 X Dn X Dn+1
T ee tcoro
Figure 18. Registered Output Mode Timing
InPort 1 1.5V
InPort 2 <7tw+4>\
— P SR tpHL
IN oP \
OutPort 1 pa
InPort 1 Ilg ; [\\_ OutPort 1 3 |
. -t P
4 ?AWItt(-:h i SK — tsk
atrix ;
InPort 2 [{ ! [\\_ OutPort 2
[~ Li/ OutPort 2 §

Figure 19. 1/O Port Timing (Flow-through Mode)

9

GC (OE)
InPort / tpzH-OT
IN Switch OP ; o, |
i pzLor . tpLz.oT i j
InPort l{ Matrix N\ OutPort outPort —~ — _/7 :
L 1 | | |
OE b T VoL+0.3V
OE _\ o

26

Figure 20. Output Enable Timing (Flow-through Mode)
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GC (IE)
InPort \ / tpzH-IT ez
— - s
IN oP . | |
IE PZL-IT ezt ; |
‘

Switch — —
InPort Matrix  N\__OutPort 3 :
> e Y

Figure 21. Input Enable Timing (Flow-through Mode)

GC (CLK)

~—tww

nport Tl Y NN

oP |
Switch | tP'L;'l

_ —
InPort b 0 E Matrix OutPort §
OutPort X:X X
g e

CLK LE

LI

tco-Li

Figure 22. Latched Input Mode Timing

th-Lo
o -—
5
GC (CLK)
'ftw-Lo
meor X RHRRRRRHRRR O
N Lo tpLoT
Switch - =
InPort Ilg Matrix b 0 > OutPort OutPort X:X X
CLK L|:>,_E S

tco-Lo

Figure 23. Latched Output Mode Timing
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R suich OP meort (RGO OCEKCEXCCARONANY

InPort b o [:I Matrix OutPort tkCO-RI

CLK [ i —> P
OutPort X

CKE CE

Figure 24. Key Timing for Register Input, Clock Enable (CKE)
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KEY (CKE) N

tkw-RO

suich 0 meore DAV XCRCOOCEXAACANON
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CLK —» «
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Figure 25. Key Timing for Register Output, Clock Enable (CKE)

InPort \ / tkpzH-OT | t@Hz-OT
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Figure 26. Key Timing for Output Enable
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Key (IE) Valid Valid
Pt . |
InPort '\ /A 'fPZH I — tﬁHZ-W
N oP tkpzLIT | ‘
IE Switch At ez
InPort Matrix  \\__ OutPort S 3 i
> owren \ AR R
Figure 27. Key Timing for Input Enable
GC (CLK) / \
KEY (CKE) XXXXXXXXM Valid XXXXXXXXXXXXXX
AKH-LI
-
1 tks-LI-
e TR AR
L Switch OP > e tgpyT
InPort [> Matrix OutPort
b Q OutPort x x X
CKE i 5
— |- .
CLK tkco-Li
Figure 28. Key Timing for Latch Input, Enable (CKE)
GC (CLK) / \
KEY (CKE) XXXXXXXXXX) Valid XXXXXXXXXXXXXX
ltKHiO
| tks-Lo.
Switch LO - ~tkp-LOT
witc : §
InPort Matrix b o [\/g OutPort OutPort X:X X
CKE e Ly + '
—
CIK tkco-Lo
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Figure 29. Key Timing for Latch Output, Enable (CKE)
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STROBE /

Trc

B T

—

i w-rc tw-RC

—  =—t4Rrc
. tsrc ts-rc
— ; «—
RA[7:0] ‘ i

DATA[3:0] —

JIsRe
wie [\ ]
tp-rC

Output Port X‘X‘X‘X’X’X’X’I‘X‘X‘X‘X‘X’X

Make
Connection

=—tyRrC

AARARCARRAARXRARRARAAY

Break

Connection

Figure 30. RapidConnect Timing
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Figure 31. JTAG Timing
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7.7 External ACTiming Characteristics as Functions of Internal AC Timing Characteristics

The following table shows the relationship between external and internal timing parameters described in the next section.

December 1997

Symbol
tpL s tpHL

Equation
Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o + Tp_otsb

tpa

ATp_sw

tpzi-om tpzH-oT

Tp_gc + Tz_otsh

tpLz.om tpHz-OT

Tp_gc + Tz_otsh

tpzLm tozHT

Tp_gc + Tz_itsb

Lz tPHZAIT

Tp_gc + Tz_itsb

ts.Ri Tp_ipad + Ts_r - Tp_gc

tHRI Tp_gc + Th_r - Tp_ipad

tcoRl Tp_gc + Tco_ri + Tp_sw + Tp_a_o + Tp_otsb

ts-ro (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o) + Ts_r - Tp_gc
tH-RO Tp_gc + Th_r - (Tp_ipad + Tp_itsh + Tp_sw + Tp_a_o)
tco-rO Tp_gc + Tco_ro

ts-ri0 Tp_ipad + Ts_r - Tp_gc

tH-rIO Tp_gc + Th_r - Tp_ipad

tco-RI0 Tp_gc + Tco_ro

ts.Li Tp_ipad + Ts_I - Tp_gc

thu Tp_gc + Th_| - Tp_ipad

tco Tp_gc + Teo_li + Tp_sw + Tp_a_o + Tp_otsb

tp.uT Tp_ipad + Tco_li + Tp_sw + Tp_a_o + Tp_otsb

ts.Lo (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_0) + Ts_| - Tp_gc
th-Lo Tp_gc + Th_| - (Tp_ipad + Tp_itsh + Tp_sw + Tp_a_o)
tco-Lo Tp_gc + Teo_lo

tp.LoT Tp_ipad + Tp_itsh + Tp_sw + Tp_a_o + Tco_lo

tkpzL-oT kpzH-OT

Tp_ky + Tz_otsb

tkpLz-0T tkpHZ-OT

Tp_ky + Tz_otsb

tkpzLm tpzH-IT

Tp_ky + Tz_itsh

tkpLz-Ts tKPHZAIT

Tp_ky + Tz_itsh

tks-RI Tp_ipad + Ts_r - Tp_ky

tkH-RI Tp_ky + Th_r - Tp_ipad

tkco-RI Tp_ky + Tco_ri + Tp_sw + Tp_a_o + Tp_otsh

tks-RO (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o) + Ts_r - Tp_ky
tkH-RO Tp_ky + Th_r - (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o)
tkco-rRo Tp_ky + Tco_or

tks-Li Tp_ipad + Ts_| - Tp_ky

tkH-LI Tp_ky + Th_I - Tp_ipad

tkco-Ll Tp_ky + Tco_li + Tp_sw + Tp_a_o + Tp_otsh

tks-Lo (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o) + Ts_| - Tp_ky
tkH-LO Tp_ky + Th_I - (Tp_ipad + Tp_itsh + Tp_sw + Tp_a_o)
tkco-Lo Tp_ky + Tco_lo

Table 12. External AC Timing Characteristics
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7.8 Internal ACTiming Characteristics for -133 speed grade (all Times are in ns)

Internal timing parameters and corresponding circuit models are described below. The timing values are based on simulation data for
a PSX160-133. The reference numbers correspond to those in the “Internal Timing Models” on the following pages.

Parameter 0°c 70° C Number

5.25V | 4.75Vv | Reference

Tp_itsh Input buffer delay. The propagation delay for data path through input buffer (excluding the pad |0.7 1.6
buffer delay).
Tz_itsb Input enable delay. The delay from assertion of the enable node to the time the array line is  |0.7 1.6

driven to an active level.

Input tristate delay. The delay from de-assertion of the enable node to the time the array line
floats to a high-Z state.

Tp_ipad Input pad buffer delay. 0.45 1.0

Tp_gc Control line delay. The delay from assertion of input control pin to internal node (includes pad |1.8 4.0
and mux delays).

Tp_ky Key bus delay. The delay from a valid key value to internal node (includes pad, comparator and |3.4 6.5
mux delays).

Tp_otsh Output buffer delay. The propagation delay for data path through input buffer (includes pad 0.9 2.0
delay).

Tz_otsb Output enable delay. The delay from assertion of the enable node to the time the output pin is |0.8 2.0

driven to an active level.

Output tristate delay. The delay from de-assertion of the enable signal to the time the output pin
floats to a high-Z state.

Tp_a o Array to out delay. The propagation delay from output of Switch Matrix to entrance node of 0.45 1.0
output stage.
Tp_li Input latch delay. The propagation delay through a transparent input latch. 0.9 1.9
Tp_lo Output latch delay. The propagation delay through a transparent output latch. 1.0 2.0 10
Ts_| Latch setup time. The time required for a signal to be stable at the latch input before the active |0.5 1.0
level of clock or clock enable.
Th_| Latch hold time. The time required for a signal to be stable at the latch input after the active  |0.0 0.0
level of clock or clock enable.
Teo_li Input latch clock to out. The time required to obtain a held output (array line) after the active |0.4 0.8

level of clock or clock enable. Also, the time required to obtain a tracking output after the
inactive level of clock or clock enable (excludes control line delay).

Tco_lo Output latch clock to out. The time required to obtain a held pin output after the active level of |0.4 0.8
clock or clock enable. Also, the time required to obtain a tracking pin output after the inactive
level of clock or clock enable (excludes control line delay).

Ts_r Register setup time. The time required for a signal to be stable at the register input before the |0.5 1.0
active edge of clock or active level of clock enable
Th_r Register hold time. The time required for a signal to be stable at the register input after the 0.0 0.0
active edge of clock or active level of clock enable.
Tco_ri Input register clock to out. The time required to obtain a valid output (array line) after the active |0.5 1.0 17
edge of clock or active level of clock enable (excludes control line delay).
Tco_ro Output register clock to out. The time required to obtain a valid pin output after the active edge |0.5 1.0
of clock or active level of clock enable (excludes control line delay).
Tp_bsel Propagation delay from bank select pin to output of preconnected output buffer 2.1 35
Tp_sw Propagation delay through Switch Matrix (one load) 0.45 1.0

®EE| FEEE ® | ®®GEe ® QEO®@® &

Table 13. Internal AC Timing Characteristics
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7.9 Circuit Models for Internal Timing

Timing models are simplified block diagrams that illustrate internal propagation delays for signal paths and control paths.

Do ®

)

Internal Timing Model 1. Flow Through (from Input to Switch Matrix)

@or®

X

G, @
i

Internal Timing Model 1: Flow Through (From Switch Matrix to Output)

Internal Timing Model 1: Latched Input (from Input to Switch Matrix)

@or®

| (G

—

@or®
@or®

@
o - LATCK
©

@
®

Internal Timing Model 1: Latched Output (From Switch Matrix to Output)
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|
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@or®
. —
@or®
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® ) ®
E
= o REG D®
Internal Timing Model 1: Registered Input (from Input to Switch Matrix)
@or®
. —
@or®
@or®
L @
> REG > —a
®
Internal Timing Model 1: Registered Output (From Switch Matrix to Output)
IN
O SRAM Cell
Il Control
{/\ out
Tpd_bsel
Internal Timing Model 1. Switch Matrix Delay when Switching Banks
> X
Internal Timing Model 8: Switch Matrix Delay
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7.10 Typical AC and DC Characteristics

OUTPUT SOURCE CURRENT OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
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8.0 PINOUT

8.1 PSX160[BGA256 Package] Pinout by Name

Name

Ball Pad

Name

Ball Pad

Name

Ball Pad

Name

Ball Pad

Name

Ball Pad

BANK

CAO
CAl
CA2
CA3
DO
D1
D2
D3
GO
Gl
G10
G11
G12
G2
G3
G4
G5
G6
G7
G8
G9
KO
K1
K2
K3
K4
P000
P001
P002
P003
P004
P005
P006
P007
P008
P009
P010
PO11
P012
P013
P014
P015

Y17
T17
V19
W20
Y19
U16
w18
Y18
w17
D03
E04
C05
D06
A04
C02
BO1
A02
C04
D05
B03
A03
B04
D01
F04
EO3
D02
Co1
B05
A05
CO06
B06
A06
Co7
BO7
D08
Al9
B20
E17
C19
C20
D19
E18
F17

P016
Po17
P018
P019
P020
P021
P022
P023
P024
P025
P026
P027
P028
P029
P030
P031
P032
P033
P034
P035
P036
P037
P038
P039
P040
P041
P042
P043
P044
P045
P046
P047
P048
P049
P050
P051
P052
P053
P054
P055
P056
P057
P058

Y02
W03
uos
V04
Y03
wo4
V05
uo6
EO1
FO3
G04
F02
FO1
GO03
G02
HO4
C08
B08
A08
D09
C09
B09
A09
A10
E19
E20
F18
G17
F19
F20
G18
G19
W05
Y05
V06
uo7
Y06
Vo7
wo7
uos
HO2
HO1
Jo4

P059
P060
P061
P062
P063
P064
P065
P066
P067
P068
P069
P070
P071
P072
P073
P074
P075
P076
PO77
P078
P079
P080
P081
P082
P083
P084
P085
P086
Po87
P088
P089
P090
P091
P092
P093
P094
P095
P096
P097
P098
P099
P100
P101

Jo1
Jo3
J02
K03
K04
B10
All
B11
D11
Cl1
B12
C12
Al2
H18
H19
H20
J17
J18
J19
J20
K20
V08
W08
Y08
uo9
Y09
V09
W09
V10
K01
L02
L03
L04
L01
MO1
MO03
M04
Al13
B13
C13
Al4
D13
Cl4

P102
P103
P104
P105
P106
P107
P108
P109
P110
P111
P112
P113
P114
P115
P116
P117
P118
P119
P120
P121
P122
P123
P124
P125
P126
p127
P128
P129
P130
P131
P132
P133
P134
P135
P136
P137
P138
P139
P140
P141
P142
P143
P144

Al15
B15
K18
K19
L20
L19
L17
L18
M19
M20
W10
Y10
Wil
ull
Y11
Y12
W12
V12
NO02
NO3
po1
NO4
P02
P03
RO1
R02
Al6
B16
Al7
D15
C16
B17
Al8
C17
N20
N19
N18
P20
N17
P19
P18
R20
Y13

P145
P146
P147
P148
P149
P150
P151
P152
P153
P154
P155
P156
P157
P158
P159
RAO
RA1
RA2
RA3
RA4
RA5
RA6
RA7
STROBE
TCK
TDI
TDO
™S
TRST
Voo
Vop
Vpp.PADL
Vpp.PADL
Vpp.PADL
VppPADL
VppPADL
Vpp.PADL
Vpp.PAD2
Vpp.PAD2
Vpp.PAD2
VppPAD2
VppPAD2
Vpp.PAD2

W13
V13
Y14
U13
W14
V14
Y15
R03
T02
uo1
R04
T03
V01
V02
T04
P17
R18
T20
T19
u20
T18
u19
V20
u15
u14
V15
W15
Y16
W16
B14
uo02
C10
C15
Do7
D18
G01
MO02
H17
M18
uo3
u18
Vil
W06

Table 14. PSX160 [BGA256 Package] Pinout by Name
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Name Ball Pad
Vss A0l
Vss A07
Vgs B18
Vss B19
Vss C03
Vss C18
Vgg D04
Vgg D10
Vgs D12
Vgs D14
Vss D16
Vss D17
Vss G20
Vgs HO3
Vss K02
Vss K17
Vgg M17
Vgg NO1
Vgs P04
Vgg R17
Vss R19
Vss TO1
Vgg uo4
Vgg u10
Vgs u12
Vss u17
Vss V03
Vss V17
Vss V18
Vss W01
Vss W02
Vss w19
Vss Y01
Vss Y04
Vss Y07
WE V16

December 1997



PSX Family Data Sheet

8.2 PSX160 [BGA256 Package] Pinout

Y W VvV U T R P N M L K J H G F E D C B A

1 P157 P15 P126 P12 P093 P092 P08B P0539 PO| VI |P028
2 P158| Vpp | P153 P127 P124 P13 V1 |P089 P061] P056 P03D PO
3 V2 |P156 P152 P125 P121 P094 PQ90 PD62 P029| P025
4 P159 P155 P128 P095 P0D1 P63 PP58 R031 P026
5 | Po49| P048 PO22 P018 G6 | G10| PO00 POOB
6 | P052| V2 | P0O50 P023 G11| P00Z P003 P00
7 S Pos54 PO53 POSHL V1 | P005 P0OO 7
8 | Pos2| P08l PO8D PO35 P007| PO32 P033 PO3
9 | Pos4| PO86 PO85 P083 PO35| P036 PO37 PO38
10 | P113| P112 P08 8 V1 Po64| P03910
11 | P116| P114 V2 |P115 P067| P068 PO6p P0G51
12 | P117| P118 P11jRVES (YA D070 PO69 PO7[L2
13 | P144| P145 P14p P148 P100| P098 P097 P0963
14 | P147| P149 P150 TC (Y28 P101| Vpp | P099|14
15 | P151| TDO TDI| STB P131| V1 |P103 P10215
16 | TMS |TRST WE| DO

CAO RAO Pl4 P108 PO75/ V2 | P043| PO13

RA5 | RAL| P142 P13{ V2 |P109 P104 P0O76 P0O72 PO46 P(

RA3 P141 P13y P110 P107 P105 P77 F073 P047

RA2| P143 P139 P136 P1l1 P106 P079 P078 P045

Y W Vv U T R P N M L K J H G F

Notes:

1. V1 - Vpp.PAD1
2.V2 - Vpp.PAD2

December 1997

Figure 32. PSX160 [BGA256 Package] Pinout
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PSX Family Data Sheet

8.3 PSX160 [MQUAD/PQFP 240L Package] Pinout by Pin Location

38

Pin # Name Pin # Name Pin # Name Pin # Name Pin # Name
1 GC3 41 P121 81 P081 121 CA2 161 P072 201 P097
2 GC2 42 P122 82 P082 122 CAl 162 Vss 202 P096
3 GC1 43 P123 83 P083 123 CAO 163  Vpp.PAD2 203 Vgs
4 GCOo 44 P124 84 P084 124 Vpp.PAD2 164 P047 204 P071
5 K4 45 P125 85 P085 125 RA7 165 P046 205 P070
6 K3 46 P126 86 P086 126 RA6 166 P045 206 P069
7 K2 47 P127 87 P087 127 RA5 167 P044 207 P068
8 K1 48 Vss 88 Vss 128 Vss 168 P043 208 P067
9 KO 49 P152 89 P112 129 RA4 169 P042 209 P066
10 Vss 50 Vsg 90 P113 130 RA3 170 P041 210 P065
11 P024 51 P153 91 P114 131 RA2 171 P040 211 P064
12 P025 52 P154 92 VppPAD2 | 132 RA1 ) Vgs 212 Vpp.PAD1
13 P026 53 P155 93 P115 133 RAO 173 P015 213 Vss
14 P027 54 P156 94 P116 134 Vss 174 P014 214 P039
15 P028 55 Vop 95 P117 135 P143 175 P013 215 P038
16 P029 56 P157 96 P118 136 P142 176 P012 216 P037
17 P030 57 P158 97 P119 137 P141 177 PO11 217 P036
18 P031 58 P159 98 Vss 138 P140 178 P010 218 P035
19 Vpp.PAD1 59 Vpp.PAD2 99 P144 139 P139 179 Vpp.PAD1 219 P034
20 Vss 60 Vss 100 P145 140 P138 180 P009 220 P033
21 P056 61 P016 101 P146 141 P137 181 P008 221 P032
22 P057 62 P017 102 P147 142 P136 182 Vsg 222 Vs
23 P058 63 P018 103 P148 143 Vgs 183 Vgs 223 P007
24 P059 64 P019 104 P149 144 P111 184 P135 224 P006
25 P060 65 P020 105 P150 145 Vpp.PAD2 185 P134 225 P005
26 P061 66 P021 106 P151 146 P110 186 P133 226 P004
27 P062 67 P022 107 TDO 147 P109 187 P132 227 P003
28 P063 68 P023 108 TCK 148 P108 188 P131 228 Vpp.PAD1
29 Vsg 69 Vss 109 TDI 149 P107 189 P130 229 P002
30 P088 70 P048 110 T™MS 150 P106 190 P129 230 P001
31 P089 71 P049 111 TRST* 151 P105 191 P128 231 P000
32 P090 72 P050 112 BANK 152 P104 192 Vpp.PAD1 232 GC12
33 P091 73 P051 113 STROBE | 153 Vsg 193 Vss 233 GCl1
34 P092 74 Vpp.PAD2 114 WE 154 P079 194 P103 234 GC10
35 P093 75 P052 115 DATA3 155 P078 195 P102 235 GC9
36 Vpp.PAD1 76 P053 116 DATA2 156 PO77 196 P101 236 GC8
37 P094 77 P054 117 DATAL 157 P076 197 Vop 237 GC7
38 P095 78 P055 118 DATAQ 158 P0O75 198 P100 238 GC6
39 Vss 79 Vsg 119 Vss 159 P074 199 P099 239 GC5
40 P120 80 P080 120 CA3 160 P073 200 P098 240 GC4
Table 15. PSX160 [MQUAD/PQFP 240L Package] Pinout by Pin Location
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PSX Family Data Sheet

8.4 PSX160 [MQUAD/PQFP 240L Package] Pinout by Pin Name

BANK
CAO
CAl
CA2
CA3

DATAO

DATAL

DATA2

DATA3
GCOo
GC1
GC2
GC3
GC4
GC5
GC6
GC7
GC8
GC9

GC10

GC11

GC12

KO
K1
K2
K3
K4

P000

P001

P002

P003

P004

P005

P006

P007

P008

P009

P010

PO11

P012

112
123
122
121
120
118
117
116
115

240
239
238
237
236
235
234
233
232

g OO N 0 ©

231
230
229
227
226
225
224
223
181
180
178
177
176

Name

P013
P014
P015
P016
P017
P018
P019
P020
P021
P022
P023
P024
P025
P026
p027
P028
P029
P030
PO31
P032
P033
P034
P035
P036
P037
P038
P039
P040
P041
P042
P043
P044
P045
P046
P047
P048
P049
P050
P051
P052

Pin #
175
174
173
61
62
63
64
65
66
67
68
11
12
13
14
15
16
17
18
221
220
219
218
217
216
215
214
171
170
169
168
167
166
165
164
70
71
72
73
75

Name
P053
P054
P055
P056
P057
P058
P059
P060
P061
P062
P063
P064
P065
P066
P067
P068
P069
P070
P071
P072
P073
P074
P0O75
P076
P077
P078
P079
P080
P081
P082
P083
P084
P085
P086
P087
P088
P089
P090
P091
P092

76
77
78
21
22
23
24
25
26
27
28
211
210
209
208
207
206
205
204
161
160
159
158
157
156
155
154
80
81
82
83
84
85
86
87
30
31
32
33
34

P093
P094
P095
P096
P097
P098
P099
P100
P101
P102
P103
P104
P105
P106
P107
P108
P109
P110
P111
P112
P113
P114
P115
P116
P117
P118
P119
P120
P121
P122
P123
P124
P125
P126
P127
P128
P129
P130
P131
P132

35
37
38
202
201
200
199
198
196
195
194
152
151
150
149
148
147
146
144
89
90
91
93
94
95
96
97
40
41
42
43
44
45
46
47
191
190
189
188
187

P133
P134
P135
P136
P137
P138
P139
P140
P141
P142
P143
P144
P145
P146
P147
P148
P149
P150
P151
P152
P153
P154
P155
P156
P157
P158
P159
RAO
RA1
RA2
RA3
RA4
RA5
RAG
RA7
STROBE
TCK
TDI
TDO
T™MS

186
185
184
142
141
140
139
138
137
136
135
99
100
101
102
103
104
105
106
49
51
52
53
54
56
57
58
133
132
131
130
129
127
126
125
113
108
109
107
110

Vop
Vpp.PADL
VppPADL
Vpp.PADL
Vpp.PADL
Vpp.PADL
Vpp.PADL
Vpp.PAD2
VppPAD2
VppPAD2
Vpp.PAD2
Vpp.PAD2
Vpp.PAD2

Vss

111
55
197
19
36
179
192
212
228
59
74
92
124
145
163
50
128
183
10
20
29
39
48
60
69
79
88
98
119
134
143
153
162
172
182
193
203
213
222
114

Table 16. PSX160 [MQUAD/PQFP 240L Package] Pinout by Pin Name

December 1997
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PSX Family Data Sheet

8.5 PSX160 [MQUAD/PQFP 240L Package] Pinout

GC3
[clovymm
[cloxjmm
Gco
K4
K3
K2
K1
Ko
Vsg
P024 —]
P025
P026
P027
P028
P029
P030
P031
Vpp.PAD1 =
Vsg .
P056
P057
P058
P059
P060
P061 —]
P062
P063
Vss
P088
P089
P090
P091 ]
P092 ]
P093
Vpp.PAD1
P094 ]
P095 ]
Vs
P120 ]
P121 ]
P122 ]
P123 ]
P124 ]
P125 ]
P126 ]
P127
Vsg
P152 ]
Vsg
P153 ]
P154 —]
P155 ]
P156 —]
Vpp ]
P157 ]
P158 ]
P159 ]
Vpp.PAD2 =
Vss .

40

CONOUODWNE

[N
o

e
WN R

14
15
16
17
18
19

21
22
23
24
25
26
27
28

30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60

228 = Vpp.PAD1

227 |5 P003
212 |= Vpp.PADL

211 1 P064
192 [=1Vpp.PADL

234 [1GC10
191 [ P128

233 [3GC11
232 [3GC12

231 [7P000
219 [ P034
218 [ P035
217 [ P036
216 [ P0O37
215 [ P038

240 [1GC4
239 [1GC5
238 1 GC6
237 3 GC7
236 [1GC8
235 [1GC9
230 3 PO01
229 [ P002
226 [ P004
225 [ P005
224 [ P006
223 [ P007
222 mm\Vss

221 [ P032
220 2 P033
214 [ P039
213 mmVss

210 [ P065
209 [1P066
208 [1P067
207 [ P068
206 [1P069
205 [1P070
204 [ PO71
203 mmVss

202 [1P096
201 [1P097
200 [1P098
199 [1P099
198 [ P100
197 B Vpp

196 [0 P101
195 [1P102
194 [ P103
193 mmVss

190 (3 P129
189 [ P130
188 [3P131
187 |3 P132
186 [ P133
185 [ P134
184 [ P135
183 mmVss

182 mmVss

181 [7P008

I/O Ports Powered by Vpp.PAD1

;lA
L]

Top View

I/O Ports Powered by Vpp.PAD2

180
179
178
177
176
175
174
173
172
171
170
169
168
167
166
165
164
163
162
161
160
159
158
157
156
155
154
153
152
151
150
149
148
147
146
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
123
122
121

TDI—] 109
TMSC] 110
WE] 114
DATA3] 115
Vssm 119
CA3] 120

Vssm 69
TRST*c] 111

P048] 70
Vssm 79

P080]| 80
Vssm 88

P016] 61
PO17] 62
P018 63
P019] 64
P020] 65
P021| 66
P022| 67
P023] 68
P049] 71
P0O50—] 72
PO51 73

Vpp.PAD2=] 74
P052 75
P053] 76
PO54—| 77
PO55 78
PO81| 81
P082—| 82
P083—| 83
P084—| 84
P085| 85
P086—] 86
P0O87| 87
P112] 89
P113{ 90
P114— 91

Vpp.PAD2=] 92
P115—] 93
P116] 94
P117] 95
P118—] 96
P119] 97

Vssm 98
P144— 99
P145— 100
P146—] 101
P147] 102
P148—{ 103
P149] 104
P150—] 105
P151—{ 106
TDO] 107
TCK] 108

BANK] 112
STROBE{ 113
DATA2] 116
DATALC] 117
DATAO] 118

Figure 33. PSX160 [MQUAD/PQFP 240L Package] Pinout

[—1P009
= Vpp.PAD1
[PO10
[PO11
[PO12
[PO13
[P014
[PO15
-\ss
[ P040
1P041
1P042
1P043
[1P044
[1P045
[1P046
1P047
1 Vpp.PAD2
m=\/ss
[PO72
[1PO73
[1P074
2 PO75
1P076
2 PO77
1P078
1P079
= \ss
[P104
[P105
1 P106
[—P107
[P108
P109
[—P110
=9 Vpp.PAD2
—P111
. \ss
[1P136
[—P137
[P138
[—P139
[—P140
[—P141
[P142
[P143
- Vss
[ RAO
FRA1
[ RA2
[ RA3
[ RA4
m-\/ss
[ RA5
[ RA6
I RA7
= Vpp.PAD2
[ CAO
CAl
CA2
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PSX Family Data Sheet

8.6 PSX128B [MQUAD/PQFP 208L Package] Pinout by Pin Location

December 1997

1 GC3 53 PO16 105 CA2 157 P008
2 GC2 54 PO17 106 CAL 158 Vss
3 GCl 55 PO18 107 CA0 159 Vss
4 GCO 56 PO19 108 Vpp.PAD2 160 P135
5 K4 57 P020 109 RA7 161 P134
6 K3 58 P021 110 RA6 162 P133
7 K2 59 P022 111 RA5 163 P132
8 K1 60 P023 112 Vss 164 P131
9 KO 61 Vss 113 RA4 165 P130
10 Vs 62 PO48 114 RA3 166 P129
1 P024 63 PO49 115 RA2 167 P128
12 PO25 64 P50 116 RA1 168 Vpo.PADL
13 P026 65 PO51 117 RAO 169 Vss
14 PO27 66 Vpp.PAD2 118 Vs 170 P103
15 P028 67 P52 119 P143 171 P102
16 P029 68 P53 120 P142 172 P101
17 PO30 69 PO54 121 P141 173 Voo
18 PO31 70 PO55 122 P140 174 P100
19 Vpp.PADL 71 Vs 123 P139 175 P099
20 Vs 7 Vs 124 P138 176 P098
21 PO56 73 P112 125 P137 177 P097
22 PO57 74 P113 126 P136 178 P09
23 PO58 75 P114 127 Vs 179 Vs
2 PO59 76 Vppo.PAD2 128 P111 180 Vpo.PADL
25 PO60 77 P115 129 Vpp.PAD2 181 Vss
26 PO6L 78 P116 130 P110 182 P039
27 P062 79 P117 131 P109 183 PO38
28 P063 80 P118 132 P108 184 PO37
29 Vs 81 P119 133 P107 185 P036
30 Vpp.PADL 82 Vss 134 P106 186 PO35
31 Vs 83 P144 135 P105 187 PO34
32 P120 84 P145 136 P104 188 P033
33 P121 85 P146 137 Vs 189 P032
34 P122 86 P147 138 Vs 190 Vs
35 P123 87 P148 139 Vpp.PAD2 191 PO07
36 P124 88 P149 140 PO47 192 P006
37 P125 89 P150 141 PO46 193 P05
38 P126 9 P151 142 PO45 194 P004
39 P127 91 TDO 143 PO44 195 P003
40 Vs 92 TCK 144 P043 196 Vppo.PADL
4 P152 93 TDI 145 PO42 197 P002
42 Vs 94 ™S 146 PO41 198 POOL
43 P153 95 TRST* 147 PO40 199 PO00
44 P154 9 BANK 148 Vs 200 GC12
45 P155 97 STROBE 149 PO15 201 GClt
46 P156 9 WE 150 PO14 202 GC10
47 Voo 99 DATA3 151 PO13 203 GC9
48 P157 100 DATA2 152 PO12 204 GC8
49 P158 101 DATAL 153 PO11 205 GC7
50 P159 102 DATAO 154 PO11 206 GC6
51 Vpp.PAD2 103 Vss 155 Vpp.PADL 207 GC5
52 Vs 104 CA3 156 P009 208 GC4

Table 17. PSX128B [MQUAD/PQFP 208L Package] Pinout by Pin Location
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PSX Family Data Sheet

8.7 PSX128B [MQUAD/PQFP 208L Package] Pinout by Pin Name

42

Name

BANK
CAO
CAl
CA2
CA3

DATAO

DATAL

DATA2

DATA3
GCO
GC1
GC2
GC3
GC4
GC5
GC6
GC7
GC8
GC9

GC10

GC11

GC12

KO
K1
K2
K3
K4

P000
P001
P002
P003
P004
P005
P006
P007
P008
P009
P010
PO11
P012
P013
P014
P015
P016
Po17
P018
P019
P020
P021
P022
P023
P024

Pin #
96
107
106
105
104
102
101
100

53
54
55
56
57
58
59
60
11

Name
P025
P026
P027
P028
P029
P030
P031
P032
P033
P034
P035
P036
P037
P038
P039
P040
P041
P042
P043
P044
P045
P046
P047
P048
P049
P050
P051
P052
P053
P054
P055
P056
P057
P058
P059
P060
P061
P062
P063
P096
P097
P098
P099
P100
P101
P102
P103
P104
P105
P106
P107
P108

Pin #
12
13
14
15
16
17
18
189
188
187
186
185
184
183
182
147
146
145
144
143
142
141
140
62
63
64
65
67
68
69
70
21
22
23
24
25
26
27
28
178
177
176
175
174
172
171
170
136
135
134
133
132

Name
P109
P110
P111
p112
P113
P114
P115
P116
P117
P118
P119
P120
P121
P122
P123
p124
P125
P126
p127
P128
P129
P130
P131
P132
P133
P134
P135
P136
pP137
P138
P139
P140
P141
P142
P143
P144
P145
P146
P147
P148
P149
P150
P151
P152
P153
P154
P155
P156
P157
P158
P159
RAO

Pin #
131
130
128
73
74
75
7
78
79
80
81
32
33
34
35
36
37
38
39
167
166
165
164
163
162
161
160
126
125
124
123
122
121
120
119
83
84
85
86
87
88
89
90
41
43
44
45
46
48
49
50
117

Name
RA1
RA2
RA3
RA4
RA5
RA6
RA7

STROBE
TCK
TD
TDO
T™MS

TRST*
Vop
Vop

Vpp.PADL
VppPADL
Vpp.PADL
Vpp.PADL
VppPADL
Vpp.PADL
Vpp.PAD2
Vpp PAD2
Vpp.PAD2
Vpp.PAD2
VppPAD2
Vpp.PAD2

Vss

Vss
WE

Pin #
116
115
114
113
111
110
109
97
92
93
91
94
95
47
173
19
30
155
168
180
196
51
66
76
108
129
139
42
112
159
10
20
29
31
40
52
61
71
72
82
103
118
127
137
138
148
158
169
179
181
190
98

Table 18. PSX128B [MQUAD/PQFP 208L Package] Pinout by Pin Name
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PSX Family Data Sheet

8.8 PSX128B [MQUAD/PQFP 208L Package] Pinout

GC3]
Gea
GC1
Geco
K4
K3/
K2
K1 ]
Ko/
Vss .
P024 ]
P025 ]
P026 ]
P027
P028 ]
P029
P030
P031 ]
Vpp.PAD1 =
Vgs Il
P056 ]
PO57 ]
P058 ]
P059 ]
P060 ]
P061 ]
P062 ]
P063 ]
Vss Il
Vpp.PAD1 =
Vgs Il
P120
P121 ]
P122 ]
P123 ]
P124 ]
P125]
P126
P127
Vs
P152
Vss
P153
P154
P155
P156
Vpp H
P157
P158
P159
Vpp.PAD2 =]
Vss

December 1997
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TN
N O

43
44
45
46
47
48
49
50
51
52

196 = Vpp.PAD1

195 |5 P003
180 =2 Vpp.PADL

179 mmVss
168 = Vpp.PAD1

202 [ GC10
201 [1GC11
200 [ GC12
167 [0 P128

208 [ GC4
207 [ GC5
206 [31GC6
205 [3GC7
204 [ GC8
203 [3GC9
199 [ P000
198 [ P001
197 [ P002
194 (3 P004
193 [ P005
192 [ P006
191 (3 P007
190 mVss

189 [ P032
188 [ P033
187 [ P034
186 [ P035
185 [ P036
184 [ P0O37
183 [ P038
182 [=P039
181 mmVss

178 = P096
177 (= P097
176 2 P098
175 [ P099
174 (2 P100
173 = Vpp

172 [ P101
171 [ P102
170 [ P103
169 mmVss

166 [1P129
165 [P130
164 [1P131
163 [IP132
162 [1P133
161 [1P134
160 [P135
159 mm Vss

158 mm Vss

157 [ P008

I/O Ports Powered by Vpp.PADL

Top View

I/0 Ports Powered by Vpp.PAD2

156
155
154
153
152
151
150
149
148
147
146
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
111
110
109
108
107
106
105

Vssil 61
P048] 62
Vs 71
Vssm 72
Vssm 103
CA3 104

p112 73
Vs 82

P016] 53
P017C] 54
P018] 55
P019] 56
P020] 57
P021] 58
P022] 59
P023] 60
P049] 63
P0O50C] 64
P051] 65
Vpp.PAD2 = 66
P052] 67
P053] 68
P054 | 69
P0O55] 70
P113] 74
P114 75
Vpp.PAD2 =] 76
P115] 77
P116] 78
P117cH 79
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P119] 81
P144] 83
P145C] 84
P146] 85
P147C] 86
P148C] 87
P149C] 88
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TCK 92
TDIC] 93
TMS{ 94
TRST*] 95
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STROBE | 97
WEC] 98
DATA3] 99
DATA2] 100
DATA1C] 101
DATAOC] 102

Figure 34. PSX128B [MQUAD/PQFP 208L Package] Pinout
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8.9 PSX96B [MQUAD/PQFP 160L Package] Pinout by Pin Location

Pin # NEE Pin # Name Pin # NEWE) Pin # NEWE)

1 GC2 41 PO16 81 CA2 121 P008
2 GC1 42 PO17 82 CA1 122 Vss
3 GCO 43 PO18 83 CAO 123 Vss
4 K4 44 PO19 84  VppPAD2 | 124 P135
5 K3 45 P020 85 RA7 125 P134
6 K2 46 P021 86 RA6 126 P133
7 K1 47 P022 87 RA5 127 P132
8 KO 48 P023 88 Vs 128 P131
9 Vs 49 Vss 89 RA3 129 P130
10 PO24 50 P048 90 RA2 130 P129
11 PO25 51 P049 91 RAL 131 P128
12 P026 52 PO50 92 RAO 132 VppPADI
13 P027 53 PO51 93 Vss 133 Vss
14 P028 54 VppPAD2 | 94 P143 134 P039
15 P029 55 P052 95 P142 135 P038
16 PO30 56 P053 9 P141 136 PO37
17 PO31 57 P54 97 P140 137 PO36
18 VppPADL | 58 PO55 98 P139 138 PO35
19 Vs 59 Vss 99 P138 139 P034
20 PO56 60 P144 100 P137 140 P033
21 PO57 61 P145 101 P136 141 P032
22 PO58 62 P146 102 Vss 142 Vss
23 PO59 63 P147 103 VppPAD2 | 143 PO07
2 P060 64 P148 104 P047 144 P006
25 PO61 65 P149 105 PO46 145 P05
26 P062 66 P150 106 PO45 146 P004
27 P063 67 P151 107 PO44 147 P003
28 Vs 68 TDO 108 P043 148 VppPADI
29 P152 69 TCK 109 PO42 149 P002
30 Vss 70 TDI 110 PO41 150 P01
31 P153 71 ™S 111 PO40 151 P000
32 P154 72 TRST 112 Vs 152 GClt
33 P155 73 BANK 113 PO15 153 GC10
34 P156 74 STROBE | 114 PO14 154 GC9
35 Voo 75 WE 115 PO13 155 GC8
36 P157 76 DATA3 116 PO12 156 GC7
37 P158 77 DATA2 117 PO11 157 GC6
38 P159 78 DATAL 118 PO10 158 GC5
39 VppPAD2 | 79 DATAO 119 VppPADL | 159 GC4
40 Vs 80 CA3 120 P009 160 GC3

Table 19. PSX96B [MQUAD/PQFP 160L Package] Pinout by Pin Location
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8.10 PSX96B [MQUAD/PQFP 160L Package] Pinout by Pin Name

December 1997

Name

BANK
CA0
CAl
CA2
CA3

DATAO

DATAL

DATA2

DATA3
GCo
GC1
GC2
GC3
GC4
GC5
GC6
GC7
GC8
GC9

GC10

GC11

KO
K1
K2
K3
K4

P000
P001
P002
P003
P004
P005
P006
Po07
P008
P009
P010
PO11
P012
P013

Pin #
73

151
150
149
147
146
145
144
143
121
120
118
117
116
115

Name
P014
P015
P016
P017
P018
P019
P020
P021
P022
P023
P024
P025
P026
P027
P028
P029
P030
P031
P032
P033
P034
P035
P036
P037
P038
P039
P040
P041
P042
P043
P044
P045
P046
P047
P048
P049
P050
P051
P052
P053

Pin #
114
113
41
42
43
44
45
46
47
48
10
11
12
13
14
15
16
17
141
140
139
138
137
136
135
134
111
110
109
108
107
106
105
104
50
51
52
53
55
56

Name
P054
P055
P056
P057
P058
P059
P060
P061
P062
P063
P128
P129
P130
P131
P132
P133
P134
P135
P136
P137
P138
P139
P140
P141
P142
P143
P144
P145
P146
P147
P148
P149
P150
P151
P152
P153
P154
P155
P156
P157

Pin #
57
58
20
21
22
23
24
25
26
27
131
130
129
128
127
126
125
124
101
100
99
98
97
96
95
94
60
61
62
63
64
65
66
67
29
31
32
33
34
36

Name
P158
P159
RA0
RAL
RA2
RA3
RA5
RA6
RA7
STROBE
TCK
TDI
TDO
™S
TRST*
Vop
Vpp-PAD1
Vpp.PAD1
Vpp.PAD1
Vpp.PAD1
Vpp.PAD2
Vpp.PAD2
Vpp-PAD2
Vpp.PAD2

Vss

Vss
WE

Pin #
37
38
92
91
90
89
87
86
85
74
69
70
68
71
72
35
18
119
132
148
39
54
84
103
30
88
123
9
19
28
40
49
59
93
102
112
122
133
142
75

Table 20. PSX96B [MQUAD/PQFP 160L Package] Pinout by Pin Name
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8.11 PSX96B [MQUAD/PQFP 160L Package] Pinout

GC2
GC1
GCO
K4
K3
K2
K1
KO
Vss
P024
P025 ]
P026 ]
P027
P028
P029 ]
P030
P031 ]
Vpp.PAD1 =
Vss
P056 ]
P0O57
P058 ]
P059 ]
P060 ]
P061
P062 ]
P063 ]

Vss a
P152
Vss
P153
P154
P155
P156
Vpp
P157
P158
P159
Vpp.PAD2 ]

N

Vss
Vss

O©ONOUTRWNE

[y
[N

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Vss TO

46

148 =1 Vpp.PAD1

147 1 P003
132 = Vpp.PAD1

1531 GC10
152[1GC11
131[1P128
124[1P135
121 [1P008

123

125[1P134
122

160[3GC3
159[1GC4
158[1GC5
15731 GC6
156 [1GC7
155[31GC8
154F31GC9
1513 P000
150 3 P001
149 [1P002
146 [ P004
14531 P005
14431P006
143[31P007
142 m\Vss

141[3P032
140 P033
139[1P034
1381 P035
137[3P036
136 [ P037
135[1P038
134[3P039
133 mVss

130[1P129
129[1P130
128[P131
127[31P132
126 [1P133

I/O Ports Powered by Vpp.PAD1

Top View

I/0O Ports Powered by Vpp.PAD2

/

120
119
118
117
116
115
114
113
112
111
110
109
108
107
106
105
104
103
102
101
100
99
98
97
96
95
94
93
92
91
90
89
88
87
86
85
84
83
82
81

Vss IR 49

P048 |50
Vgs 59

P144 60
TDIT]70
TMS 71
TRST*]72
WE 75
DATA3C]76
CA3]80

PO16 41
P0O17 =42
P01843
P0O19 44
P020]45
P021 46
P022 =47
P023]48
P049 {51
P050 52
P0O51 53

Vpp.PAD2 =54
P052 55
P053 56
P054 57
P0O55]58
P145]61
P146 62
P14763
P14864
P14965
P15066
P151]67
TDO {68
Tck]69
BANK |73

STROBE |74
DATA2 {77
DATAL]78
DATA0]79

Figure 35. PSX96B [MQUAD/PQFP 160L Package] Pinout
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9.0 MECHANICAL SPECIFICATION

9.1 BGA Package Dimensions

Top View
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Figure 36. BGA Package Dimensions
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4 mm.
(0.055) (in.)

1.27 mm.
(0.050) (in.)
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9.2 MQUAD Package Dimensions

L ATZ T Dimension in
0.7 [CIY 1o wm
f [ i T T 0.10
Yo —~k- (o.'004)

Detail W Detail X

Figure 37. MQUAD Package Dimensions

Package Dimension Table MQUAD/240L MQUAD/208L MQUAD/160L
A max 0.158 4.01 0.156 3.96 0.156 3.96
Al min 0.012 0.3 0.014 0.35 0.014 0.35

max 0.024 0.6 0.021 0.53 0.021 0.53
A2 min 0.124 3.15 0.125 3.18 0.125 3.17
max 0.134 341 0.135 3.43 0.135 3.43
D min 1.354 34.4 1.197 30.45 1.219 30.95
max 1.370 34.8 1.213 30.86 1.238 31.45
D1 min 1.244 31.6 1.086 27.63 1.086 27.59
max 1.248 31.7 1.094 27.83 1.094 27.79
E min 1.354 34.4 1.197 30.45 1.219 30.95
max 1.370 34.8 1.213 30.86 1.238 31.45
El min 1.244 31.6 1.086 27.63 1.086 27.59
max 1.248 31.7 1.094 27.83 1.094 27.79
L min 0.020 0.5 0.020 0.51 0.029 0.73
max 0.030 0.75 0.030 0.76 0.041 1.03
B min 0.007 0.18 0.006 0.15 0.009 0.22
max 0.011 0.27 0.011 0.28 0.014 0.35
e BSC. 0.0197 0.50 0.0197 0.50 0.0256 0.65

Table 21. MQUAD Package Dimensions
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9.3 PQFP Package Dimensions

1 _Im -
Top View
’//’ - N //‘4‘\‘\‘
A | — || T
Nwos Side View NoX s

Dimension in
mm.

(in)

0.10
(0.004)

Detail W Detail X

Figure 38. PQFP Package Dimensions

PQFP/240L PQFP/208L PQFP/160L

Package Dimension Table inch mm inch mm inch mm
A max 0.155 3.93 0.157 3.99 .160 4.07
Al min 0.010 0.25 0.010 0.25 .010 0.25
max 0.017 0.43 0.017 0.43 .018 0.47

A2 min 0.130 3.30 0.135 343 126 3.20
max 0.138 3.50 0.140 3.56 142 3.60

D min 1.354 34.40 1.195 34.40 1.219 30.95
max 1.370 34.80 1.215 30.91 1.238 31.45

D1 min 1.256 31.90 1.098 27.93 1.098 27.90
max 1.264 32.10 1.106 28.14 1.106 28.10

E min 1.354 34.40 1.195 34.40 1.219 30.95
max 1.370 34.80 1.215 30.91 1.238 31.45

El min 1.256 31.90 1.098 27.93 1.098 27.90
max 1.264 32.10 1.106 28.14 1.106 28.10

L min 0.019 0.50 0.018 0.46 0.029 0.73
max 0.030 0.75 0.030 0.76 0.041 1.03

B min 0.007 0.17 0.006 0.15 0.009 0.22
max 0.011 0.27 0.011 0.28 0.014 0.35

e BSC. 0.0197 0.50 0.0197 0.50 0.0256 0.65

Table 22. PQFP Package Dimensions

December 1997
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10.0 PACKAGE THERMAL RESISTANCE

©3a("C/W)  [93a(°C/W) B34 (°CIW) (934 (°CIW)
Still Air 200 Ifpm 400 Ifpm 600 Ifpm
PQFP 160 6.7 38.0 29.2 24.4 21.7
208 6.6 36.6 27.4 24.0 21.4
240 6.5 355 26.2 23.7 216
MQUAD 160 2.0 194 13.2 10.9 9.0
208 3.0 14.7 11.9 10.7 9.7
240 2.1 19.1 11.9 9.6 7.7
PBGA 256 1.7 16.0 13.2 11.8 10.8

Table 23. Thermal Resistance of PSX Packages

Note:

(1) Thermal performance values are based on simulation data.
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11.0 COMPONENT AVAILABILITY AND ORDERING INFORMATION

The following table lists the PSX devices and the different package options, speed grades and operating temperature ranges that are
currently available.

Package | Pins | 160 | 208 | 240 | 256
Type PQFP MQUAD PQFP MQUAD PQFP MQUAD BGA
Code PQ160 MQ160 PQ208 MQ208 PQ240 MQ240 PB256
PSX160 -66 Cl C/l Cl
-80 C| C|l C|
-100 Cl C/l Cl
-133 C C C
PSX128B -66 C| C|l
-80 Cl CJl
-100 Cl (o
-133 Cc C
PSX96B -66 Cl Cl
-80 Cl (o
-100 (oA C|l
-133 C C

Table 24. Component Availability

PSXnnnn SS

.U
T
i
s

rl
>
»]
gl

Number of I/O Ports

Speed Grade

Package Code
PB - Plastic Ball Grid Array
PQ - Plastic Quad Flat Pack
MQ - MQUAD®
Package Pin Count

Temperature Range
Blank - Commercial (0 C to 70 C)
| - Industrial (-40 C to 85 C)
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12.0 PSX FAamMILY AT A GLANCE

Device PSX160 PSX128B PSX96B
Number of Usable 1/0 160 128 96
Switch Matrix Size 160 128 96
Pin-to-Pin Delay (ns) 7.0 7.0 7.0
NRZ Data Rage (Mbs) 160 160 160
Clock Frequency (MHz) 133 133 133
Bus Widths (bits) 48 16 32 48 16 32 4 8 16 32
Number of Buses 40 20 10 5 3216 8 4 24 12 6 3
I/O Current Drive (mA) 16 16 16
Number of General Control 13GC 13GC 12 GC
(GC) and Key Control Pins 5 Key 5 Key 5 Key

110 Port Modes

In/Out/Bus Repeater
Registered In/Out/Bidirectional
Latched In/Out/Bidirectional
Tristate In/Out/Bidirectional

In/Out/Bus Repeater
Registered In/Out/Bidirectional
Latched In/Out/Bidirectional
Tristate In/Out/Bidirectional

In/Out/Bus Repeater
Registered In/Out/Bidirectional
Latched In/Out/Bidirectional
Tristate In/Out/Bidirectional

Process (um) 0.6 0.6 0.6
Core Voltage (V) 5 5 5
1/0 Voltage (V) 3and5 3and5 3and5
Package(s) 240 PQFP 208 PQFP 160 PQFP
240 MQUAD 208 MQUAD 160 MQUAD
256BGA

Table 25. PSX Family Summary

RapidConnect is a registered trademark of I-Cube, Inc. MQUAD® is a trademark of Olin Interconnect Technologies. All other trademarks or

registered trademarks are the property of their respective holders. I-Cube, Inc., does not assume any liability arising out of the applications or use of
the product described herein; nor does it convey any license under its patents, copyright rights or any rights of others.
The information contained in this document is believed to be current and accurate as of the publication date. I-Cube, Inc., reserves the right to make
changes at any time in order to improve reliability, function, performance or design in order to supply the best product possible. I-Cube, Inc., assumes
no obligation to correct any errors contained herein or to advise any user of this text of any correction if such be made.

This product is protected under the U.S. patents: 5202593, 5282271, 5426738, 5428750, 5428800. Additional patents pending.

[-Cube, Inc., © 1992-1996. All rights reserved.

[-Cube®, Inc.

2605 S. Winchester Blvd.
Campbell, CA 95008, USA
Phone: ++ (408) 341-1888
Fax: ++ (408) 341-1899
Email: marketing@icube.com
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