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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 bits
- 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
12.5ns
- Bank Switching for Instantaneous
Reconfiguration of Entire Switch Matrix
1/0 Ports
- Individually Programmable as Input,
Output or Bidirectional

- For Each I/0O 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 to 3V /3.3V signals

Clocked, Latched and Flow-through
Dataflow Modes
- 7.0 ns Port-to-Port Delay in Flow-
through Mode
- 133 MHz Clock Frequency
100% JTAG Compliant

Description

The PSX160, PSX128B and PSX%96B are SRAM-
based bus oriented switches with 160, 128 and 96 1/
Os respectively. The devices are manufactured us-
ing 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 pro-
cessing engines, file/video servers and multipro-
cessing 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/0O Ports whose functional attributes are pro-
grammable.

The RapidConnect interface allows connections in
the Switch Matrix to be changed quickly and incre-
mentally. In addition, the dual configuration mem-
ory banks allow a new switch configuration to be
loaded in the inactive bank and swap it in instanta-
neously. 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 down-
loading the configuration bit stream into the PSX
devices.
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Figure 1: PSX Functional Block Diagram
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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 I/O Port control signals such as clock, clock en-
able, 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 I/0O Ports
and Switch Matrix SRAM cells, thereby establishing the desired functional attributes
for the 1/O 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.

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 I/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.

Control

Figure 2: Switch Matrix and Nibble Switch
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SRAM Cell ™

SRAM Cell

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_{} in nibble i and bit_0 in nibble j). Bits within a nib-
ble (i.e., bit_0 and bit_1 in nibble i) cannot be connected. Similarly, non-correspond-
ing 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.

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

Level 1

Figure 3: Two Level SRAM Cell Structure (8 x 8 Section of Switch Matrix is shown)

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.

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 initial-
ized to facilitate the switching of two 8-bit buses.

Switching of 16 and 32-Bit Buses
This is conceptually similar to switching of 8-bit buses. It is accomplished by first set-
ting 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-bit bus

7 Febrﬁary 1996 VVIV—éubrer,r In(i }
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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) Lev-
el-1 SRAM cells must be initialized to facilitate the switching of two 16-bit and 32-
bit buses respectively.

Level-2 Level 2 SRAM Cell

Level 1 SRAM Cell

Level-1

\Xs-sn
*-.Bus 16-Bit

~.._ Bus

Figure 4: SRAM Clusters for Wider Bus Switching

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 pro-
grammed. For each 16-bit switch, sixteen (4 x 4) Level 1 SRAM cells must be pro-
grammed 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 switch-
ing. The same concepts can be applied to 32-bit switching.

Word Connections

HIRHHRITRTY TN

Byte Connections

Hilo|o|oE =Holo|1]|oE
4 = 4= =
_ il vesn) S{oft]ojo = sHojojol1E
agt) sH1|0E Hol1E Bs)Holol1]oE (FHijolo|oE
B 4 —] et 41 = 12— = 12 =
= lIR= L= sHojoloj1E S FHol|1|0|0E
LRI T T T T I AT T T
034 7 0 34 7 0 34 78 111215 ¢ 34 78111215
;v_._.)
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

(I—Cube, Inc.
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cluster column. As shown in the figure, normal bus switching is achieved with a di-
agonal 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.

I/0 Port Grouping

I/0O Ports are grouped in a predefined manner to form buses. I/O Ports for a given
bus must be contiguous and as specified in section “1/0O Port Assignment for Nibble,
Byte, Word and Long Word Groups”.

Dual Banks

The PSX family provides dual SRAM banks to enable changing 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 (in-
active) bank can be changed using the RapidConnect interface, described later, with-
out affecting the Switch Matrix 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
1
1 +
e
) 4 , Level 2
H ; 30j.12j.3 g S?::M
1110 ; Cells
TR -
L ‘
ilie .-
4 Nolis {j
nibblei----/-JFIH:_._._,,.,._._.-_ =
] s
1

Figure 6: Switch Matrix Control

Note that the contents of the active bank can also be changed using either the Rapid-
Connect 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.

‘ Page 6
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Programmable I/O 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 I/O Port at-
tributes 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 I/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 “I/O Control Signals”.

Eube, Inc.

- ——
— NC
- Switch
/O Port .7?"P " Matrix
CLK
CKE —
OE
Figure 7: Programmable I/O Port Buffer
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1/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 Ax and Py in the table refer to the
Switch Matrix (array) line and I/O Port pin respectively.

Symbol

1/Q Port Function Mnemanic

Input - The external signal is buffered from the 1/O Port pin to the correspond- IN
ing Switch Matrix line. 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.

Registered Input - The external signal at the /O Port pin is registered by an RI
x|y q D Ax edge-triggered flip-flop within the I/O Port. A clock source is req.uirelaq in this
CLK f mode. Either edge of CLK can be selected. The defauit for CLK is rising edge.
R — IE A clock enable (CKE) and input enable (IE) are also available but not required.
CKE ___1ce 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).

Latched Input - The external signal at the /O Port pin is latched by a fevel- LI
Px o a _Ax sensitive flip-flop within the /O Port. A latch enable source is required in this

L\r mode. The latch enable source is composed of CLK and CKE, and at least

CLK E one must be specified. An input enable (IE) is also available but not required.
C%D LE 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).

Output - The internal signal is buffered from the corresponding Switch Matrix OP

Ax_{kf_x line to the I/O Port pin. in this mode an optional output enable (OE) can be

selected. Either polarity can be selected for OE. The default leve! is a logic 0.

Registered Output - The intarnal signal on the Switch Matrix line is regis- RO
A lp g pyx |tered by an edge-triggered flip-flop within the 1/0 Port. A clock source is

CLK [? 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
CKE ___lee OE 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).

Latched Output- The internal signal on the Switch Matrix line is latched by a LO
level-sensitive flip-flop within the 1/O Port. A latch enable source is required in
A Ip a Px | this mode. The latch enable source is composed of CLK and CKE, and at
CLK T least one must be specified. An output enable (OE) is also available but not
%D LE il required. Either polarity can be selected for CLK and CKE. The default level
Ok for both is a logic 1. Either polarity can be selected for OE. The defauit level is

a logic 0. The output of the flip-flop is unknown after hardware reset (TRST* =
0).

. Page 8 February 1996 I-Cube, Inc.
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1/0 Port Function Mnemonic

Bidirectional Transceiver - In this mode, the I/O butfer acts as a bidirectional
transceiver between the I/O Port pin and the corresponding Switch Matrix line.
This mode requires an input enable (IE) and output enable (OE). Either polar-

’"‘D - ity can be selecled for each but the default leve! for IE is a logic 1 and the

_.Ax | default level for OE is a logic 0. When the same source (with default polarities)
‘Ti is used for IE and OE, it effectively acts as a direction control. When the same
o control signal (with one polarity inverted) is used for {E and OE, it effectively

?1 acts as a Bus Repeater (BR) (see below) when both are enabled, and as No
OFE Connect (NC) when neither is enabled.

Bidirectional Transceiver with Registered Input - This mode combines BT&RI
r Wﬁw — Registered input (RI) and output buffer {OP). A clock source is required in this

P | T A mode. Either edge of CLK can be selected. The default for CLK is rising edge.

X‘f OE -1 A clock enable (CKE) is available but not required. Either polarity can be
L

selected. The default level for CKE is a logic 1. This mode also requires an
-—bD  Q {> input enable (IE) and output enable (OE). Either polarity can be selected for
ClK | | each. The defauit level for IE is a logic 1 and the default level for OF is a logic
CKE E 0. The output of the flip-flop is unknown after hardware reset (TRST* = 0).

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

; ] Latched Input {L) and output buter (OP). A latch enable source is required in
Px | O_E | Ax |this mode. The latch enable source is composed of CLK and CKE, and at

I I— least one must be speciied. Either polarity can be selected for CLK and CKE.

The default level for both is a logic 1. This mode also requires an input enable
(tE) and output enable (OE). Either polarity can be selected for IE and OE.
CLK e The default level! for IE is a logic 1 and the default level for OE is a logic 0. The
7D LE output of the flip-flop is unknown after hardware reset (TRST* = 0).

Bidirectional Transceiver with Registered Output - This mode combines BT&RO
o q T Registered Output (RO) and input buffer (IN). A clock source is required in this
Ax ‘ & + _Px |mode. Either edge of CLK can be selected although the defauit is rising edge.
A clock enable (CKE) is available but not required. Either polarity can be
E | selected but the default level is a logic 1. This mode also requires an input
iR
o3

enable (IE) and output enabie (OE). Either polarity can be selected for {E and
OE. The default level for IE is a logic 1 and the default level for OE is a logic 0.
CKE __lce The output of the flip-flop is unknown after hardware reset (TRST* = 0).

Bidirectional Transceiver with Latched Output - This mode combines BT&LO
ﬂ T Latched Output (L.O) and input buffer (IN). A latch enable source is required in
px |this mode. The latch enable source is composed of CLK and CKE. A t least
"7 Jone must be specified. Either polarity can be selected for CLK and CKE. The
! E i default level for both is a logic 1. This mode also requires an input enable (IE)
OE

and output enable (OE). Either polarity can be selected for IE and OE. The
default level for IE is a logic 1 and the default level for OF is a logic 0. The out-
put of the flip-flop is unknown after hardware reset (TRST* = 0).

IE Bidirectional Transceiver with Registered I/O- This mode is a combination | BT&RI&RO
of Registered Input (RI) and Registered Output (RO). A clock source is

— b q > required in this mode. Either edge of CLK can be selected. The default is ris-
‘ Ax |ing edge. A clock enable (CKE} is available but not required. Either polarity
;ﬁo b : can be selected for CKE. The default level is a logic 1. This mode also

|

i

|

requires an input enable (IE) and output enable (OE). Either polarity can be
CE selected for |IE and OE. The defautt level for |E is a logic 1 and the default level
for OE is a logic 0. The output of the Tlip-flops is unknown after hardware reset
(TRST* = 0).

I-Cube, Inc. ~ February 1996
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Symbol

170 Port Function

Other BT Modes- Other combinations of I/O 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 “I”
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).

’ Mnemonic

Px I e AX

Bus Repeater - In the Bus Repeater mode, the /0O Port behaves as a wire
(with a non-zero propagation delay). This unique feature (patented by I-Cube)
incorporates a self-sensing circuit to determine signal direction and does nol
require a direction control signal.

When multiple I/O Ports, configured as “Bus Repeater”, are connected
together through the 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 /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”.

BR

Array Side Force 0 - In this input mode, the Switch Matrix line is forced low
(logic 0), regardiess 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 IE. The default level is a iogic 1.

A0

Array Side Force 1 - In this input mode, the Switch Matrix line is forced high
(logic 1), regardless of the signal on the corresponding /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.

Al

Pin Side Force 0 - In this output mode, the /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 OF. The detault ievel is a logic 0.

FO

Pin Side Force 1 - In this output mode, the /O 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

P 1 A

Non-Buffered - In this mode, the /O Port pin is directty connected to the cor-
responding 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 DE) and is not used for passing digital signals.

NB

Px . Ax

No Connect - In this mode, the /O 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/O Ports are automatically configured in this
mode No Connect {NC).

NC

Table 1: Summary of Programmable I/O Attributes for PSX Devices

Legend:
Ay - Switch Matrix Signal
Py - 1/0 Port pin Signal
[E - Input Enable
OE - Output Enable
CLK - Clock
CKE - Clock Enable

| Page 10 February 1996
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Pin and Array side Trickle Current

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

Programmable Pull-up Current

As shown in Figure 8, the I/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.

—FP il 1HZc it D

A) Pull Down

PDN
————{[_A  B) Normal Pull Up

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

~

Figure 8: PSX Output Driver and Pull-Up Current

An additional static pull-up current (Ipy.wx) or (Ipy.sc) can be programmed at each
1/0O 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.

F—Cube, Inc. February 1996 Page 1la
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1/0 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/0
Port can be selected from two different sets of control inputs. The control polarity
can be individually selected.

Geo-GCx i 0-GCx 7@
e - OE
S W Key n

Device

PSX160 |12
PSX128B | 12!
PSX26B |11

KO-K4

Figure 9: I/O Control

General Control

I/0 Ports can be individually programmed to use a signal from a large pool of ded-
icated control pins called General Control (GC x) on the device.

Key Controls

Each I/O Port contains a 5-bit tag which can be programmed with a unique value. A
comparator in each I/O Port continually compares the assigned tag value with the
signals present on the Key Control pins. The output of the comparator, which pro-
duces a logic 1 on a match, can be selected as a control signal. The Key Control is in-
tended 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 I/O Port driv-
er, unless a reverse polarity is selected for output enable.

‘\ Page 12
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I/O Port Assignment for Nibble, Byte, Word and Long Word Groups

The following table shows the assignment of I/0 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.

0 P P 88 P 368
P O P
O 0 e
0 0 0 0 P0OG - PO0O3 POO0O - POO3 P00 - POO3
1 PQ04 - POG7 P004 - POO7 P004 - POO7
1 2 POO8 - PO11 POO08 - PO11 POO8 - PO11
3 PG12 - PO15 P012 - PO15 P012 - PO15
1 2 4 PO16 - PO19 PO16 - PO19 PO16 - PO19
5 P0O20 - P023 P020 - F023 P020 - P023
3 6 P24 - PO27 P024 - PO27 P24 - PO27
7 P028 - PO31 P028 - PO31 P028 - PO31
1 2 4 8 PO32 - P035 PO32 - P035 P032 - PO35
] P036 - PO39 P036 - PO39 P036 - PO39
5 10 P40 - P043 P040 - P043 PO40 - P043
11 PO44 - P047 PO44 - P047 PO44 - PO47
3 6 12 P048 - PO51 P048 - P051 P048 - POS1
13 PO52 - PO55 PQ52 - PO55 P052 - PO55
7 14 P056 - PO59 PO56 - PO59 PO56 - POS9
15 POBO - P03 P060 - POB3 P60 - P63
2 4 8 16 POB4 - PO67
17 P068 - PO71
9 18 PO72 - PO75
19 PO76 - PO79 Not
5 10 20 PQ80 - PO83 Available
21 P084 - POB7
11 22 P088 - P91
23 P092 - POS5 Not
3 6 12 24 P0Y6 - PO99 POg6 - 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 - P118
15 30 P120-P123 P120- P123
31 P124-Pi27 P124 - P127
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: I/0 Port Assignment for Nibble, Byte, Word and Long Word
l I-Cube, Inc. February 1996 Page 13
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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 ad-
dress, 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 Ad-
dress and Column Address to uniquely identify the SRAM cell(s) being written to.

ADDRESS
DATA | |BYS
BUS
Low Ordi
woeel 8 » Row Address
Address 4
»| Column Group Address
4
» Data
PSX
CPU
CLK I
T % Decode [ STROBE
ngh Order Logic | » WE
Address
TCK TMS TDI TDO

Config-
uration
Control |

Logic

Jtag | 4 T J‘

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.

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

In a typical system, an embedded processor will compute the required Row Ad-
dress, 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 sup-
plied software, and stored in a lookup table.

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

February 1996 I-Cube, Inc. |
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JTAG-based Configuration Controller

In the PSX devices, the [/O attributes and Switch Matrix connections can be pro-
grammed using the JTAG serial bus. Additionally, the RapidConnect Switching In-
terface, 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.

JTAG Interface

The JTAG interface is a serial interface and uses four pins: Test Data In (TDI), Test
Data Out (TDQO), 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 control-
ler.

I/O Port Configuration

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

Switch Matrix Configuration

The contents of the SRAM cells controlling Switch Matrix connections can be modi-
fied 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 di-
rect 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”).

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.

1 I-Cube, Inc.
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Miscellaneous Details

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 J[TAG reset instruction, which re-
sets 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 I/O Port buffers are not cleared by device reset
and will have unknown output values after reset.

PSX

from optional

control circuit S o TRST

Figure 11: Reset Circuit

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 func-
tioning of the device.

Mixed Voltage Operation

There are three distinct sources for power on the PSX device. The first one called
Vppis a 5V source and is used to power the device core, including the Switch Matrix
SRAM cells, 1/ O Port logic (excluding the I/O pin driver buffer), [/ O Control Logic,
JTAG logic (except TDO pin driver) and other circuitry. The [/O buffer drivers are
powered by either Vpp.PAD1 or Vpp PAD2. Table 6 provides the details on power
source assignment. Vpp.PAD1 and /or V. 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 V. PAD2.

~ February 199 ~ I-Cube, Inc.
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RapidConnect Address Computation

The 160 1/O 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 ver-
sions of the P5X160, 128 and 96 I/O Ports are externally accessible. See the “PSX Pin
Summary” section for details. Table 3 shows how to compute the RapidConnect ad-
dresses 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.

Mode | Qperation Row Address Column Group DATA[3:0] DATA[3:0]

] RA[6:0] Address CA[3:0] For Make For Break

Change Connection RA[6] = “0™; CA[3:0] = BIN(j){5:2] | DECODES® “0000”

Between Nibbles i & | RA[5:0] (BIN()[1:0])

[0<i<j<39] =BIN(i)[5:0]

Change Connection RA[6] = “1™; CA[3:.0] = if BIN(j}{01 ="0" “0000"

Between Bytes i & | RA[5:1] = BIN(i)[4:0] | (BIN(j)[4:1] then “0011"

[0<i<j<19] RA[0}="0" else “1100”

Change Connection RA[6] =“17; CA[3:0] = BIN(j)[3:0} | “1111” “0000"

Between Words i & j RA[5:2] = BIN(i})[3:0]

[0<i<j<9) RA[1:0] = “01"

Change Connection RA[6:3] = “11017, 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 DATA[3:0] ANDed

Between Nibbles i & j RA[5:0] = BIN(i)[5:0} with with INVERTed

[0<i<j<39] DECODE(BIN()(1:0]) | DECODE(BIN()[1:0])

Change Connection RA[6] = “17; CA[3:0] = BIN(j)[4:1] | if BIN(){O] = “0" if BIN(j){0] = “0"

Between Bytes i & j RA[5:1] = BIN(i){4:0] then DATA[3:0] then DATA[3:0]

0<i<i<19] RA[0] = “0" ORed with “0011” ANDed with “1100”
else DATA[3:0] else DATA[3:0)
ORed with “1100” ANDed with “0011”

Change Connection RA[B] = “17; CA[3:0] = BIN(j}[3:0] | “1111” “0000”

Between Words i & j RA[5:2] = BIN(i)[3:0]

[0<i<j<9] RA[1:0] = “01"

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

<i<j<4]

Clear Switch Matrix
Configuration Cells
(Break all
connections)

“1101111” Don’t Care Don't Care Don't Care

Table 3: Making / Braking a Connection

(1) For PSXY6B, 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, ie.,
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).

[-Cube, Inc. February 1996 Page 17 |




PSX Family Data Sheet |

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 I/O Ports and establish connections through the Switch Matrix. In ad-
dition, the RapidConnect interface can be used for changing Switch Matrix connec-
tions 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 gen-
erates 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 applica-
tion. 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 applica-
tion.

Create Configuration File
(Text File)

Compile Configuration File
to Create Configuration Bitstream

Convert Bitstream for Use with
Configuration Circuitry in the Target System
. Serial Onboard  |Downioad
EPROM ; EPROM | Microconiroller . Cable

Figure 12: Off-line Bit Stream Generation

Configuration pum
Circuitry

PSX
Programming |41
[ Library

Figure 13: Embedded Bit Stream Generation

Page 18
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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:

* By using [-Cube Development System Software products IDS100 or IDS 200.

4 By using I-Cube’s “Programming Library for PSX Devices” software product
IDS550, and an embedded processor.

. By user written code based on the information provided in the “PSX Register-
level Programming Users Guide”.

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/O Ports and functional attributes of
each I/O Port - and generates a file containing the bit stream. This software is a part
of the development system available on PC and Sparcstation.

Bit Stream Downloading

The bit stream can be downloaded into the PSX device using several different hard-
ware 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-board EPROM or EZPROM, in either bit-wide or byte-wide configuration, or
a serial EPROM can be used to store the bt stream. Using minimal external logic,
the bit stream stored in one of these devices can be downloaded into the PSX de-
vice(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 1/0 pins on the microcontroller to generate the required TDI, TMS and TCK
signals. For real-time applications, the microcontroller/microprocessor can gener-
ate the bit stream (using the I-Cube supplied software library or user written code)
and then download it into the PSX device in a single operation.

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 4 shows the number of JTAG cycles and configu-
ration time required for some typical operations. The size of the memory (number
of bits) required is two times the number of JTAG cycles.

‘&Cube, Inc.
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S i At _J

Configuration Timeand Bit Stream Size

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

PSX1ARN ‘ PSX 1288 . PSXIRE
pen it o Cont o Cont g B sol Bt
ot e : fresm i sireain JTACG T siream
Tuw < N lime o ? .
Siee jcies Size Cyale Size
JTAG Reset Sequence 5 250 ns 10 5 250 ns 10 5 250 ns 10
Set ALL I/O Ports to their default value 27 1.35us 54 27 135 s 54 27 135ps 54
Enable or Disable RapidConnect 42 2.1us 84 42 2.1us 84 42 2.1pus 84
Change |0B attributes of ONE /O Port 70 35us 140 70 3.5us 140 70 3.5us 140
Change 10B attributes of ALL I/O Ports 160*70|0.56 ms| 22,400 |128*70 | 0.448 | 17,920 | 9670 | 0.336 | 13,440
or ar ms or ms
11,200 8,960 6,720
Reset JTAG Controller + Reset ALLVO + [5+27 +| 43 us 172 |5+27 +| 43 us 172 |5+27+, 43us 172
Clear ALL SRAM cells in BOTH banks 2+ 27 227 227
(This is equivalent to a hardware reset or or or |
using TRST*) 86 86 B6
Connect or disconnect two nibbles, 66 3.3us 132 66 3.3us 132 66 3.3us 132

assumes second -level SRAM cells are set
10 a correct value. This operation involves
writing to one first-level SRAM word in ONE
bank

Connect or disconnect two bytes, words or 66 3.3us 132 66 3.3us 132 66 3.3 us 132
long 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 s 54 27 1.35 us 54 27 1.35 us 54
(first and second-level) in ONE bank
Clear ALL SRAM cells 2%27 | 27us 108 2%27 | 2.7 s 108 227 | 27ps 108
{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. | 0.5 ms | approx.
(All I/O and One Bank) 16,000 4kB | 13,000 3.25 kB | 10,000 2.5kB
Completely Configure Entire Device approx. | 1.0 ms | approx. | approx. | 0.85 ms | approx. | approx. | 0.65 ms | approx.
(All I/O and Both Banks) 20,000 5kB | 17,000 4.25KkB | 13,000 3.25kB

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

Feb;uary 1996 I-Cube, Inc. i
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Configuring Multiple PSX Devices

The JTAG-based controller allows a single device or multiple PSX devices connected
in a chain to be configured in a single operation. For multiple device configuration,
the pins are connected as shown in Figure 14.

u3 U2 U1
PSX PSX PSX
TDI»———{TDI  TDO DI TDO}———{TDI  TDO
—TCK TCK TCK
—{T™s ——{T™s —1{TM™s
. —|TRST* —TRST* [ |mmsT
TDO +— |
TCK»— .
TMS »
TRST »——+—

Figure 14: Configuring Multiple PSX Devices

During the initial configuration sequence, the internal controllers on all PSX devices
are first brought to their reset state by pulsing the TRST* reset pin low. This is fol-
lowed by the actual configuration bit stream, which is downloaded into the PSX de-
vices over the TDI and TMS pins.

FCube, Inc.

February 1996
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Pin Summary
PSX160 PSX128B pPsXo6B (1 DIR } Description
VO Ports
POO0O - P159 P0O00 - POB3, P00O - P0O63, /O | Addressable as nibbles, bytes, words and
P96 - P159 P128 - P159 Long Words
[P064 - PO95 [PO64 - P127
are not are not
available] available]
General Purpose Control Pins
GCO0 - GC12 GCO0 - GCt2 GCO- GC11 I |Used for Clock, Clock Enable, input
Enable and Output Enable Signals
Key Control Pins
KO - K4 KO - K4 KO - K4 I i Additional Control Pins Used o Generate
CLK, CKE, IE and OE Signals. Refer to
Section “i/O Contro! Signals”.
RapidConnect Contro! Pins
RAO - RA7 RAO - RA7 RAQ - RA3, I |Row Address Vector
RAS - RA7
CAO0 - CA3 CAO - CA3 CAQ - CA3 I |Column Group Address Vector
DATAO - DATA3 | DATAQ - DATA3 | DATAD - DATA3 | |Data Bus
WE WE WE I |RapidConnect Write Enable
STROBE STROBE STROBE | |RapidConnect Write Strobe
BANK BANK BANK I |Active Bank Select
TRST* TRST" TRST* I {Hardware Reset
Refer to Section on Device Reset
JTAG Pins
TDI, TMS, TCK, [ TDI, TMS, TCK, [TDI, TMS, TCK, I |for downioading the serial configuration
TDO TDO TDO O |bitstream
Power & Ground Pins
Vpp.PAD1 Vpo.PAD1 Vpp.PAD1 P |Power Pins for Group 1 1/O Buffer Drivers
Vpp.PAD2 Vpp.PAD2 Vpp PAD2 P |Power Pins for Group 2 I/O Buffer Drivers
Voo Voo Voo P |Power Pins for on-chip circuitry and Pins
other than I/O Buffer Drivers
Vss Vss Vgs P |Ground Pins

Table 5: Pin Summary

Note:

(1) RA4is not available externally on the PSX96B. It is connected to Vg internally.

i
Supply Voltage *

Pins Powered by Supply Vohage

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

Vpp.PAD1 PO00:P015, P024:P039, PO56:P071, POBB:P103, P120:P135

Voo.PAD2 P016:P023, PO40:P055, PO72:P087, P104:P119, P136:P159, TDO

Table 6: Source Voltages for Different Pins

Page 22
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Electrical Specifications

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

Absolute Maximum Rating (V)

Symbol | Parameter Limis ' Units
Voo ! Supply Voltage to Ground -0.3t0+7.0 Vv
Vpp.PAD1,2  Supply Voltage for I/0O Bufter Driver -0.3t0+7.0 Vv

Vi @ " Input Voltage N -0.3 10 (Vpp.PAD + 0.3) v
T, Junction Temperature 150 °C
[ Tsta Storage Temperature -65 to +150 T |
sk Sink Current per Port Pin -150 mA

Parameten Limits
" Supply Voltage to Ground 4.7510 5.25
Vpp-.PAD1,2 | Supply Voltage for I/O Buffer Driver 47510 5.25 r v
. {(Vpp.PAD1 and Vo PAD2 can operate at or ‘
1 different voltages) 271033 | Y
| Operating Temperature ‘ Oto+70 i °C
- H PO — - —_ 1
Capacitance
0o
Cin Input Capacitance (JTAG pins) 8 - - | PpF
Cour Output Capacitance (TDO pin) 8 - 8 - TpF
CroRT 170 Signal Port Capacitance ' B TV N AT R A T} pF
CentL General Control, Key Control and - 8 8 - 8  pF
RapidConnect Pin 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 accept-

able.

(3) Capacitance measured at 25°C. Sample-tested only.

GTCE, Inc.

February 1996
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DC Electrical Specifications
(TA=0°Cto70°C, Vpp = 5V £5%; Vp.PADI1,2 = 4.75V to 5.25V, or Vpp.PAD1,2 = 2.7V to 3.3V)

PSX160.

Symbo! Parameter Conditions

Viy High-Level Input Voltage

i +0.3
S U O J— R S
ViL | Low-Level Input Voltage : 0.3 08 Y

TVpp=Min VppPAD =475 T 24 T T Ty
Clon =-8mA®

Von | High-Level Output Voltage

| High-Level Output Voltage

T T [Vpp=MinvppPAD=27 T 24T S
gy = - 4mAD ‘ ]
VoL Low-Level Output Voltage 7 Vpp=MinVppPAD=475 T T - T ga TV
loL = 16 mA ;
| Low-Level Output Voltage | Vop =Min, Vpp.PAD=2.7 B ¥ R
llgL = 16 mA
il T Tnput Leakage Current for /O Ports [ Vpp =Max, 0<Vig<VppPAD < 75 T AT
" ler T yOPortTricking Current ™ | Vpp=Max, 0sViysVppPAD . - 25 pA
| ligzl | Tristate Output Off-State Current T Vpp=Max, 0<Viy<VppPAD T T TR A

TTpuwk | Programmed-Weak Additional Pull-Up Current | Vgp = Min, Voo PAD = Min, 25 45 T mA”

Vo =GND
| Ipusg  Programmed-Strong Additional Pull-Up Current Vg = Min, Vpp.PAD = Min, 12 20 mA |
Vg = GND
“Tios ' Short Gircuit Current 022 1'7\755: Max,VppPAD=Max, | 60 = - ' mA
I Vg =GND
“lopq | Quiescent Power Supply Current ““Vpp = Max, Vpp PAD =Max, TTmA
Vo =GND
" Qppo | Dynamic Power Supply Current per InputiOutput | Vpp, = Min, No Load, Connectone - 015 . mA/ |
Pair (1) output per input @ 50% duty cycle . | MHz

. with all other inputs at GND or Vpp

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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AC Electrical Specifications

(Ta=

Speed Grade

Parameter

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

[ -133 !
-

"4Umts|

Maxi

Ref.
Timing

' Diagram
Register Inpu/Output, Clock Frequency (') !
Ww.rto Register Input/Output, Clock Pulse Width, Low or \ 3 5 ]
« High |
ts.R10 j Rgglstermput/Output, Data Setup Time to CLK | 30 307 80 “ns 1
thmio Register Input/Output, CLK to Data Hold Time - B 1.0 1.0 10 ; ns
tco.mo | Register input/Output, Clock to Output Data Valid~ 75 | ' 10.0 120! "150| ns
| fri Register Input, Clock Frequency ‘") - 133 L 100 80 i 66 | MHz
tw.mi . Register Inpu ock Pulse Width, Low or High 35 © 4.5 5.5 6.5 ns
[tsp Register Input, Data Setup Time to CLK 3.0 T30 3.0 30 ns 2
St " Register Input, CLK to Data Hold Time BEE R o 101" 1.0 ns |
ltco.n  Register input, Clock to Output Data Valid |10 135 16.0 18.0| ns ‘
fRo  Register Output, Clock Pulse Frequency [ 7133 100 80 86 |
'W-ro | Register Output, Clock Width, Low or High 35 4.5 55 o ‘
ts-ro | Register Output, Data Setup Time to CLK . . 7.0 3
tH-0 Register Output, CLK to Data Hold Time 0.0 700 0.0
tco.mo | Register Output, Clack to Output Data Valid U757 1000 1257 1150 ns
tenL ten | One Way Signal Propagation Delay ) ‘ 7.0 9.0 H 1.0 135 ns
tpa Additional Delay per Additional Output Port up to 0.35 0.40! 0.50 055 ns
16 Output Ports (1) | 4
tagn Additional Delay in Bus Repeater (BR) Mode 00 too0 T 00 T 00 ns
Isk Skew Between Output Ports (! 1.5 15 } 1.5 1.5 ns
b Input Flow Through Positive Pulse Width 55 6.5 180 10.0 ns
[ty Input Flow Through Negative Pulse Width TEE T Tres T T Teo | w00 “ns
Rpata NRZ Data Rate (¥ ‘ : 160 i o 1337 TTTHo0 T 80 Mbrs
tzHoT  Output Enable (GC) to Data Valid 195 11.5] 135 16.0 ns
| tPzior o I , 5
teyzoT  Output Enable (GC) to Output at High Z () 9.5 ‘15 135 160 ns
tpLzor ; ‘
Pzt Input Enable (GC) to Data Valid 95 1.5 135 160 ns
tezr B i e
tpHzT - Input Enable (GC) to Output at High Z {7 9.5 1.5 13.5 16.0 ns 1
iz | ; |
oLy i Lats!hglnput Latch Enable (GC) Pulse Width, Low = 3.3 45 55 1 8.5 ns |
'ty | Latch input, Data Setup Time to Latch Enable 3.0 ' 3.0 30 3.0 ns
B | {GC) Trailing Edge L . o
Yy Latch input, Data to Latch Enable (GC) Trailing 1.0 1.0 1.0 1.0 ns 7
o Edge Hold Time o - ‘ d
tco-Ll Latch Input, Latch Enable (GC) Leading Edge to 11.0 ‘135 116.0 | 180! ns !
Data Out Delay ) T ! ! ) :
teut Il_)e:;(;r\} Input, Transparent Mode Propagation 9.0 | 11.0 ; 13.0: 155. ns
wio | Latch Output, Laich Enable (GC) Pulse Widih, | 3.3 45 55| 6.5 ns
. lloworHigh _ S A R
tS-LO Latch Output, Data Setup Time to Latch Enable 5.0 6.0 - 70 - 8.0 ns i
e | (GC) Trailing Edge o e !
1o " Latch Output, Data 1o Latch Enable (GC) Trailing * 0.0 ;0.0 0.0 1 0.0 ns 8
| | EdgeHoldTime S N B R
tco-Lo Latch Output, Latch Enable (GC) Leading Edge - 75 10.0. 1125 150 ns
o to Data Out Delay 7 | ! )
te.LoT Latch Output, Transparent Mode Propagation £9.0 ! 11.0 113.0 ‘ 155 ns
Delay i !
I Cube Inc. February 1996 Page 25
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AC Electrical Specifications (cont.)

Speed Grade | 13 1 -80 5
I — - ‘ . {

Symbol Paramete "lin !\.’lax‘l‘v’I|niMax‘FV1m‘f\zl |
i

-66

Units| Timing

Min Maxw Diagram

w-RI Register Input, Minimum Pulse Width of KEY as
Clock Enable, Low or High (1) 1
tks-Al . Register Input Clock Enable (Key) Setup Time to | 3.0 \
| jcLk(@o) [ 9
tkH-RI Register Input, CLK (GC) to Clock Enable (Key) . 1.0 1.0~ [10! 1107 " ns |
Hold Time (! ‘
kco-RI | Register Input, Key Clock to Output Data Valid (" ns
tkw-ro | Register Output, Minimum Pulse Width of KEY as ns
Clock Enable, Low or High (1)
tks.no | Register Output Clock Enable (Key) Setup Time | ns
to CLK (GC) ! i 10
tH-RO Reg|ster Output, CLK (GC) to Clock Enable (Key) |
. i Hold Time -
tKCO_Weglster Output, Key
tkpzH.0T Output Enable {Key) to Data Valid (")
tkpze-ot |
tkPHZ.0T | Output Enable (Key) to Output at High Z (! "
tkpLzoT | ; i ‘ ‘
tkpzH-T | Input Enable (Key) to Data Valid ") 95 115 RERH 16.0. ns
tKpzLT ) N S ,P . ,,,,,,,L ‘,, P l R 12
tkPHz-T  Input Enable (Key) to Qutput at High Z (1) | ‘ 1.5 135 16.0; ns
tkpLz-im 3 i i ‘
twwyy | Latch input, Minimum F’ulse Wldth of KEY as 5.0 : . 6.0 7.0 ! 8.0 " ns
! Laich Enable, Low or High ! ‘ : j ‘ ;
s | Latch Input, Data s&hﬁurTe toLatch Enable 3.0 130 30" 130 ns
& (Key) Trailing Edge (") j : ‘
tkeu Latch Input, Data to Laich Enable (Keyj Trailing  © 1.0 1 1.6 140 107 7 ns 13
‘; Edge Hold Tme™ S P R L
kco-u Latch |nput Latch Enable (Key) Leading Edge to | 11.0 35 116.0 180 ns
‘ Data Out (V | l :
tke.ur | Latch Input Transparent Mode Propagation TUe0l 1o Ts0T 188 s
Delay (V ; ‘ 3
tkw.lo  Latch Output, Minimum Pulse Width of KEY as | 5.0 1 6.0 7.0 8.0 | T ns |
Latch Enable, Low or High : I | i
| tksLo  Latch Output, Data Setup Time to Latch Enable 5.0 6.0 "70° 807 U ns
(Key) Trailing Edge - B = . N _
tepio | Latch Output, Data fo Latch Enable (Key) Trailing 0.0 ; 00 00 00 "'ns 14
. Edge Hold Time o ' ‘ IS R
tkco.Lo | Latch Output, Latch Enable {Key) Leading Edge 111.0} 125 15.0| 175 ns
to Data Out : ; !
p.LOT Batlch Output, Transparent Mode Propagation 9.0 1.0 13.0 155 ns |
elay X :
Tre RapidConnect Strobe Period 112.0 13.5 155 118.0 ns
tw. RO RapldConnect Strobe Pulse Width 50| 6.0 70 80 s
tw. -AG 45 55 8.0 | 7.0 |
tsrc ! RapidConnect Address and Data Setup Time ' 4.0 ”"‘%Xfo T 40 f‘"ﬁw 40 ns 15
[ RapidConnect Address and Data Hold Time 0.0 0.0, 00 00 s
tp.re RapidConnect Strobe Falling Edge to Data valid .~ 130, (160 170, 200 ns -
for Making Connection | ! ;
fTAG JTAG Clock (TCK) Frequency 20 | 20 20 T 20 T MHz |
twatag | JTAG Clock’(ﬁ:k) PuseWidth 2007 1200 2007 200,  ns
tsymac | JTAG Setup T 40T T 150 55 " ns 18
tutaa | JTAG Hold Time T o0 T Tos T 0! 15 ns
t.;7ac | JTAG Clock to Output Data Vaiid 5! T i 180 450 | ns
tgo Bank to Output Data Valid 195 115 135, ;160 ns

Note:
(1) These parameters are guaranteed but not tested in production.
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Test Circuit and Timing Diagrams

e e tge—
0% - - P 3.0V
Vpp-Pad 70V ° : S
S Negative Pulse - et froe 1BV
CCORN o o meter| Switch 10% o ‘ ov
Pulse | Vin D.UT Vout Tested |Posiion A“m_m;
Generator b } T tpLzltpzL | Closed tw
500 * 5000  [AllOthers] Open 30V
J'SSDF' ; 90% - '
== | tr<3ns(max) Ppositive Pulse 1.5V
‘ tg < 3 ns (max) 10% -
v ‘ ov
- tR -~ — tF -
* Load capacitance includes jig and probe capacitance. ; ;
"Figure 15: Test Circuit and Waveform Definition
tw-rio ¢ twe RO
— T e
its Is-hi0 th RIO

A s w0 o, weon T XXXXMX IR
InPort | 4 M?,‘.’,‘,’,‘ D Q_[}PZ“
i e e - OutPort . Dp2 x | Dp-1 an

] tco- mo

Timing Diagram 1: Registered Input and Registered Qutput Mode Timing (ICLK and OCLK are Synchronized)

GC (CLK)

s B il tH Al

0w o G —
InPort D § Matrix D OutPont
CLK OutPort ‘ D,,_1 : L Dy AX Dnsi

~
L Jce >
tco-mi

2]

Timing Diagram 2: Registered Input Mode Timing
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: 3
GC (CLK) “\__/__\__/_—\__/
‘ 1s-mo tHFiO’
Matrix 3» 3
w PP ? owot o, Y o -
e T om0

Timing Diagram 3: Registered Output Mode Timing

InPort 1
InPort 2

- 1P Y s e tpyL

IN oP ] 1
OutPort 1 ___/———\_'
InPort 1 E OutPort 1 T
Y ; .
> g e sk

— Switch
Matrix

M{&;ﬂ,,m OutPort 2 OutPort 2 N
utPo / \

Timing Diagram 4: I/O Port Timing (Flow-through Mode)

inPort \ ! ‘ / | tpz-oT tpHz.OT
oP B .

IN ;

+  Switch : tpzLoT L tpizot
InPort A{>kMatrix % QutPort OutPot —™ ™ SRa i ©
OE

Timing Diagram 5: Output Enable Timing (Flow-through Mode)

-~ Vou
- Voy-0.3V

e VoL+0.3V
VoL
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inPort \ f / ?tPZH—IT 4 tpHzT

tPZL I f _tezT

E Switch ﬁ
inPort _ Matrix_ OutPort :

Timing Diagram 6: Input Enable Timing (Flow-through Mode)

tH-LI
- -—

ts-Li
—- -—

GC (CLK) / \

D tW-Ll —

. ot I 1)1
Swnch P LT

InPort Matrix OutPort -
e {g‘ """ 4[} OutPort X:X r

CLK-LD LE

Q

tco-Li

Timing Diagram 7: Latched Input Mode Timing

GC (CLK)

gtW-LO .-

inport T ORI 11N oonn

IN Lo ‘ tP Lot
Switch
%*Mﬂ@"ﬂ D @ «[>9”E~°5 OutPort X:X X—
%____**NLD LE
tco Lo

Timing Diagram 8: Latched Qutput Mode Timing
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GC (CLK)

ﬁ

HkH-RI
tKSFtT f
e (oxe ) XA Vat XA
ewr ™
R suiten OF mport OO oo

Q

InP. Matrix
nPort__|p ‘l& X ™ QutPort tkco-Ri
o | "
OutPort ‘X
CKE____ lce :

Timing Diagram 9: Key Timing for Register Input, Clock Enable (CKE)

b

GC (CLK) S
thjRg‘_ -
[\
ey (oxe) TTRRVatic TR A
T tkw-RO
f VWA
N Swich RO mpore QODOOCOCOC— XXXOCOCCRCOOO0NN)
InPort Matrix__ | % OutPort | tkco-RO
g.':}‘(irfrimr I D Q : —- -
ke e < QutPort X

Timing Diagram 10: Key Timing for Register Output, Clock Enable (CKE)

InPort / ‘tkpzH-OoT : tKPHZ-OT
\ _, Kb el

IN ;
i i - s i
Switch L *:P}} o1 . tkeizot CVon
InPort “,_M.at,f!xw OutPort R . o Vor-0.3v
O ‘ Vo +0.3V
OE ] j : VoL

Timing Diagram 11: Key Timing for Output Enable
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\ | Ttkpzh. |
InPort /77* K<PZH T 4’ 158HZ-|T

IN OP
Switch _, kezLaT . Jkeezat

lnEQn,,%M?Hi?‘,,W ‘ 1 |

Timing Diagram 12: Key Timing for Input Enable

IE

GC (CLK) / \
e oxe) N vena TRRRRAAD

{tkH-LI
o KL
‘ tks-L1
: - -
S 1 G 111
U Switch OP - - tkp-UIT
InPort Matrix QutPort i
S s oupor O
CKE _ e 4 e -
CLK D tkco-Li

Timing Diagram 13: Key Timing for Latch Input, Enable (CKE)

eccew [\

e coce) SR varo)TEIFOHER

tkH-LO
5
tks-Lo-
weor JOOC_ X AN
(N Lo o« tkpLoT
inPort {>"_Matrix b o &Qg@ OutPort X:X X
S — ) ¥- r =
T KCO-LO
Timing Diagram 14: Key Timing for Latch Output, Enable (CKE)
- - i _ ‘
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-~ The _twRe . twre
stoee [ / \ / \ /
- F th-RC
lsRC . ts-RC

RA[7:0]

oo OO WOC W

i T TR
WE \ [ | /
ftP-RC} |
-
f VVAARRERAMMAAANAARAAAAAN
output port - TXCCCRNCAGARAN_ B e
Make Break
Connection Connection

Timing Diagram 15: RapidConnect Timing

twatag | twaTac

TCK

e

15UTAG HUTAG

ror, rws TR O

— =~ tpuTac

™o____ | ) B

Timing Diagram 16: JTAG Timing
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External AC Timing 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.

Symbol

tpLHs tpHL

tea

i Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o + Tp_otsb
ATpsw R

Equation

tpzL-oT tPzH-OT

tpiz7.0T tPHZ-OT

i Tp_gc + Tz_otsb
T Tpgc+Tzotsh

tezim tezuaT
tpLzm terzT

Tp_gc + Tz_itsb
Tp_gc+ Tz itsb

sl
tHmi
tcomi

. Tp_ge + Th_r - Tp_ipad
" Tp_gc+Tco_ri+ Tp_sw+ Tp_a_o + Tp_otsb

Tp_ipad + Ts_r-Tp_gc

s-Ro
th-ro
tco-Ro

" Tp_gc + Th_r - (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o)

(Tp_ipad + Tp_itsb + Tp_sw +Tp_a_ o)+ Ts_r - Tp_gc

Tp_gc+Tco_ro

ts-Ri0
om0
tco-rio

" Tp_gc +Th_r-Tp_ipad
T Tp_gc+Tco_ro

Tp_ipad + Ts_r-Tp_gc

ts.i
tHu

" Tp_gc + Th_I-Tp_ipad
" Tp_gc + Tco_li+ Tp_sw + Tp_a_o + Tp_otsb
i Tp_ipad + Tco_ii + Tp_sw + Tp_a_o + Tp_otsb

Tp_ipad + Ts_I - Tp_gc

. Tp_ge + Th_i - (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_0)
| Tp_gc+Tcollo ' S

(Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o) + Ts_I - Tp_gc

Tp_ipad + Tp_sw+Tp_a o+Tcolo

tkpzL-oT tkpzH-OT
tkpLz-oT kpHZ-OT

Tp_ky + Tz_otsb
Tp_ky +Tz_otsb

tkpzi-im pzH-T
pLz-m keHZIT

" Tp_ky + Tz_itsb

Tp_ky + Tz_itsb

tks-RI

tKH-RI

tkco-ri

CTp_ky +Th_r-Tp_ipad
" Tp_ky + Tco_ri+ Tp_sw+ Tp_a_o + Tp_otsb

Tp_ipad + Ts_r - Tp_ky

tks-RO
tkH-RO
tkco-RO

! (Tp_ipad + Tp_itsb + Tp_sw + Tp_a o) + Ts_r- Tp_ky
“"Tp_ky ¥ Th_r - (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o)
T Tp_ky+Tcoor T

tks-L1
kAU

tkeo-u

T Tp_ky + Th_t-Tp_ip
" Tp_ky + Tco_li+ Tp_sw+Tp_ao+Tp otsb

Tp_ipad + Ts_t - Tp_ky
4

tks-Lo
tkH-LO
tkco-Lo

(Tp_ipad + Tp_itsb + Tp_sw + Tp_a_o) + Ts_| - Tp_ky

" Tp_ky + Tco_lo

Tp_ky + Th_| - (Tp_ipad + Tp_itsb + Tp_sw + Tp_a_0)

‘ﬁi—_Cube, Inc. 7
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Internal AC Timing 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 Tim-
ing Models” on the following pages.

| 5.25v| 4.75V| Reterence

Symbol Parameter | !
0 Ci 70 C|i Number
|
Tp_itsb Input buffer delay. The propagation defay for data path through input buffer 07
: . (excluding the pad buffer delay). \
‘Tz_itsb " Input enable delay. The delay from assertion of the enable node to the time the | 0.7
; array line is driven to an active level. |
! Input tristate delay. The delay from de-assertion of the enable node 1o the time |
L  the array line floats to a high-Z state. i o ;
“Tp_ipad | Input pad buffer deiay. | 045
Tfplgd ~"Control Tine delay. The deiay from asserfion of input control pin to internal node EE D
: (includes pad and mux delays). '
“Tp_ky Key bus delay. The delay from a valid key value to internal node (includes pad, @ 3.4
comparator and mux delays).
“Tp_otsb  Output buffer delay. The propagation delay for data path through input buffer 09
(includes pad delay).
Tz_otsb  Output enable delay. The delay from assertion of the enable node to the time the 0.8
_output pin is driven to an active level.
Output tristate delay. The delay from de-assertion of the enable signal to the time’
L _ the output pin floats to a high-Z state. o N
Tp_a o " Array to out delay. The propaganon delay from output of Switch Matrix to entrance 0.45
node of output stage. |
“Tp_i input latch delay. The propagation delay through a transparent input iatch. 09
"Tp_lo Output atch delay. The propagation delay through a transparent output latch. 10
T8 1 Latch setup fime. The time required for a signal o be stable at the latch input 0.5
before the active level of clock or clock enable. i
[Th_l " Latch hold time. The timé required for a signal 1o be stable at the fatch input after. 0.0
: the active level of clock or clock enable.
"Teo i Input iatch clock fo out. The time required to obtain a held output (array line) after; 0.4 o8
: the active level of clock or clock enable. Alsg, the time required to obtain a track- | ;
ing output after the inactive level of clock or clock enable (excludes control line
o ___ delay). T
Teo_lo " Output latch clock to out. The time required to obtain a held pm output “after the L 04 0.8 ST
active level of clock or clock enable. Also, the time required to obtain a tracking | ]4
pin output after the inactive level of clock or clock enable (excludes control line
B delay). e
Ts_r Register setup time. The time required for a signai to be stable at the register 0.5
input before the 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’ 0.0
after the active edge of clock or active teve! of clock enable.
“Teco_ri input register clock to out. The time required to obtain a valid output (array line) 0.5
after the active edge of clock or active level of clock enable (excludes control line
. delay). o
Tco_ro Output register clock to ‘out. The time required to obtain a (valid pin output afterthe 0.5
active edge of clock or active level of clock enable {excludes control line delay).
“Tp_bsel  Propagation delay from bank select pin to output of precennected output buffer 21
Tp_sw  Propagation delay through Switch Matrix (one load) T has T T 10

1Page 34 o - o Februarv 1996 - o o I"C’U&, Inc.




1 PSX Family Data Sheet

Circuit Models for Internal Timing

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

@or®

- S o5

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

@x®
B — )

.

Internal Timing Model 2: Flow Through (From Switch Matrix to Output)

©o®

@or®

o ——
@or®

._.

@ |2 @

Internal Timing Model 3: Latched Input (from Input to Switch Matrix)

@o®
@o®
o
Qo®
@
=1 ha %

Internal Timing Model 4: Latched Output (From Switch Matrix to Output)
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@or®
B —

@ ®
o — |

@or® }
O 5 {

®
o ST X

Internal Timing Model 5: Registered Input (from Input to Switch Matrix)

@or®

®o®
R G SR

@or®

® | A8

Xl 3]

Internal Timing Model 6: Registered Output (From Switch Matrix to Output)

B SRAM Cell
M Control

ouT

Page 36 February 1996

I-Cube, Inc.




PSX Family Data Sheet

Typical AC and DC Characteristics

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
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Pinout

PSX160 [BGA Package] Pinout

Contact I-Cube Marketing for details.
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PS5X160 [MQUAD/PQFP 240L Package] Pinout by Pin Location

Name |Pin#| Name Name | Pin #| Name

P121 | 81 | PO8 CA2 PO72 T P097

2 P122 | 82 | P082 CA1 162 Vgs 202 | POg6
3 GC1 43 | P123 | 83 | P083 | 123| CAO 163 | Vpp.PAD2 | 203 Vgs

4 GCO | 44 | P124 | 84 | P084 | 124 | VppPAD2 | 164 | PO47 | 204 | PO71
5 K4 45 | P125 | 85 | P085 | 125| RA7 165 | PO46 | 205 | POT0
6 K3 46 | P126 | 8 | P086 | 126 | RA6 166 | P045 | 206 | PO69
7 K2 47 | P127 | 87 | PO87 | 127| RAS 167 | Po44 | 207 PO68
8 K1 48 Vs 88 Vgg | 128 Ves 168 | P043 | 208 | POe7
9 Ko 49 | P152 | 89 | P112 | 129| RA4 169 | Po42 | 209 | PO66
10 Vs 50 Vss 90 | P113 | 130 | RA3 170 | Po41 | 210 P0B5

11 Po24 | 51 P153 | 91 P14 | 131 RA2 171 | Podo | 211 POB4
12 | PO25 | 52 | P154 | 92 |VppPAD2| 132 1  RA1 172 Vss 212 | Vpp.PAD?

13 | PO26 | 53 | P155 | 93 | P115 | 133 | RAO 173 | PO15 | 213 Ves
14 | Po27 | 54 | Pi56 | 94 | P116 | 134 Vss 174 | PO14 | 214 | P039
15 | P028 | 55 Voo 95 | P117 | 135 | P43 | 175 | PO13 | 215 |  P038
16 | Po29 | 56 | P157 | 98 | P118 | 136| P142 | 176 | Po12 | 216 | PO37
17 | PO30 | 57 | P58 | 97 | P119 | 137 P14t 177 | PO11 | 217 | PO36
18 | PO31 | 58 | P159 | 98 Vgg | 138 | P140 | 178 | PO10 | 218 | PO35
19 |VppPAD1| 59 |VpoPAD2| 99 | P144 | 139 | P139 | 179 | VppPAD1 | 218 | PO34
20 Vs 60 Vgs | 100 | P145 | 140 | P138 | 180 | P00® | 220 | PO33
21 | Pos6 | 61 | POt6 | 101 | P146 | 141 | P137 | 181 | Poog | 221 P032
22 | Po57 | 62 | PO17 | 102 | P147 | 142 | P136 | 182 Vas 222 Vss
23 | Pos8 | 63 | PO18 | 103 | Pi48 | 143 Vas 183 | Vg 223 | P0O7
24 | POS9 | 64 | POIS | 104 | P149 | 144 | P111 184 | P135 | 224 | POOG
25 | POBO | 65 | PO20 | 105 | P150 | 145 | VppPAD2 | 185 | P134 | 225 | POOS
26 | Posl | 66 | PO21 | 106 | Pi51 | 146 | P110 | 186 | P133 | 226 | POO4
27 | Po62 | 67 | PO22 | 107 | TDO | 147 | P109 | 187 | P82 | 227 | P003
28 | POB3 | 68 | PO23 | 108 | TCK | 148| P108 | 188 | P131 | 228 | VppPAD1
29 Vs 69 Vgs | 109 | TDI |149| Pi07 | 189 | P130 | 220 | POO2
30 | Pos8 | 70 | P048 | 110 | TMS | 150 | P106 | 190 | P129 | 230 | POO1
31 | P89 | 71 | PO49 | 111 | TRST* | 151 | Pi05 191 | P128 | 231 P00
32 | POR0 | 72 | POSO | 112 | BANK | 152 | P104 | 192 | VppPAD1 | 232 | GCi2
33 { PO | 73 | Pos1 | 113 | STROBE | 153 | Vgg 193 | Vgg 233 |  GCt1
34 | P092 | 74 |VppPAD2| 114 | WE | 154 PO79 | 194 | P103 | 234 | GC10
35 | PO93 | 75 | POS52 | 115 | DATA3 | 155 | PO78 | 195 | P102 | 235 GC9
36 |VppPAD1| 76 | P0OS3 | 116 | DATA2 | 156 | P0O77 | 196 | Pi01 | 236 . GCB
37 | P094 | 77 | POS4 | 117 | DATAY | 157 | PO76 | 197 |  Vpp 237 GC7
38 | P095 : 78 | POS5 | 118 | DATAO | 158 | PO75 | 198 | P100 | 238 GC6
39 Vs 79 Vgs | 119 | Vgg | 159 | PO74 | 199 ;. P099 | 239 GC5
40 | P120 | 80 | P08O

| 120 | CA3 [ 160 | PO73 | 200 | P098 | 240 | GC4 |

‘{I-Cube:I»r\c. Febr;ary 1996



PSX Family Data Sheet )

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

Name Name Pin # Name Pin #
TRST*
CA0 123 Po14 174 P054 77 P0g4 37 P134 185 Vpop 55
CA1 122 PO15 173 P055 78 P05 38 P135 184 Vpo 197
cA2 121 PO16 61 P056 21 P096 202 P136 142 | Vpp.PAD1 | 19
CA3 120 PO17 62 P057 22 P097 201 P137 141 | VppPADT | 36
DATAO | 118 Po18 63 P058 23 P098 200 P138 140 | Vpp.PAD1 | 179
DATA1 | 117 PO19 64 P059 24 P099 199 P139 139 | Vpp.PAD1 | 192
DATA2 | 116 P020 65 P060 25 P100 198 P140 138 | Vpp.PAD1 | 212
DATA3 | 115 P021 66 P061 26 P101 196 P141 137 | Vpp.PAD1 | 228
GCO 4 Po22 67 POB2 27 P102 195 P142 136 | Vpp.PAD2 | 59
GC1 3 | P023 68 P063 28 P103 | 194 P143 135 | Vpp.PAD2 | 74
GC2 2 P024 11 POB4 211 P104 152 P144 99 | VppPAD2 | 92
GC3 1 P025 12 P065 210 P105 151 P145 100 | Vpp.PAD2 | 124
GC4 240 P026 13 P066 209 P106 150 P146 101 | Vpp.PAD2 | 145
GC5 239 PO27 14 PO67 208 Pi07 149 P147 102 | Vpp.PAD2 | 163
GC6 238 P028 15 P068 207 P108 148 P148 103 Vss 50
GC7 237 P029 16 P069 206 P109 147 P149 104 Vas 128
GC8 236 P030 17 PO70 205 P110 146 P150 105 Vas 183
GC9 235 PO31 18 PO71 204 P11 144 P151 106 Vas 10
GC10 | 234 P032 221 PO72 161, P112 89 P152 49 Vas 20
GCH1 233 P033 | 220 P073 160 ¢ P113 90 P153 51 Vss 29
GC12 | 232 P034 | 219 P074 159 Pi14 91 P154 52 Vgs 39
Ko 9 PO35 | 218 | PO75 158 P115 93 P155 53 Vag 48
K1 8 P0O3s | 217 P076 157 P116 94 P156 54 Vss 60
K2 7 P037 | 216 P077 156 P117 95 P157 56 Vss 69
K3 6 P038 | 215 P078 155 P118 96 P158 57 Ves 79
K4 5 P0O39 | 214 P079 154 P119 97 | P159 58 Vss 88 |
POO0 . 231 P040 171 P080 80 P120 40 RADO | 1331 Vgs 98 |
POO1 230 PO41 170 P81 81 P121 41 RA1 132 Vgs 119
P002 | 229 P042 169 P82 82 P122 | 42 RA2 131 1 Vgg 134
P003 | 227 P043 168 P83 83 P123 | 43 RA3 130 Vss 143
P004 | 226 PO44 167 P084 84 P124 44 RA4 129 Vss 153
PO05 | 225 P45 166 P085 85 P125 45 RAS5 127 Vss 162
PO06 | 224 P046 165 P086 86 P126 46 RAS 126 . Vgs 172
P007 | 223 P047 164 P087 87 Pi27 47 RA7 125 | Vgs 182
Po08 181 PO48 70 Po88 30 P128 191 | STROBE | 113 | vgg 193
PO09 180 P049 71 P08 3 P129 190 TCK 108 Vss 203
PO10 178 P050 72 P090 32 P130 189 TDI 109 : Vss 213
PO11 177 P0O51 73 PO 33 P131 188 TDO 107 | Vs 222
PO12 176 P052 75 PO92 | 34 P132 187 T™MS 110 ; WE 114 |
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PSX160 [MQUAD/PQFP 240L Package] Pinout
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GC10
GC11
GC12

K1
K2
K3
K4
P000
P00t
Po02
P003
P004
P005
P006
P007
P008
P009
P010
PO11
PO12
PO13
PO14
P0O15
PO16
P017
Po18
PO19
P020
P021
P022
P023
P024

Name

Name

[ Pin # | | Pin # |

TRST*

Voo
Voo
Vpp-PAD1
Vpp. PAD1
Vpp-PADA1
Vpp-PAD1
Vpp.PAD1
Vpp.PAD1
Vpp-PAD2
Vpp-PAD2
Vpp.PAD2
Vpp.PAD2
Vpp.PAD2
Vop.PAD2
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
Vss
WE

158
169
179
181
190
98
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PSX128B [MQUAD/PQFP 208L Package] Pinout
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Pin #! Name | Pin # ‘ Name [ Pin # ; Name fPin #| Name
1 53 105 157 P
2 GC2 54 CA1 158 Vss
3 GC1 55 P018 107 CAOQ 159 Vss
4 GCO 56 P0O19 108 | Vpp.PAD2| 160 P135
5 K4 57 P0O20 109 RA7 161 P134
6 K3 58 P0O21 110 RAB 162 P133
7 K2 59 P022 111 RAS5 163 P132
8 K1 60 P023 112 Vss 164 P131
9 Ko 61 Vgs 113 RA4 165 P130
10 Vss 62 P048 114 RA3 166 P129
11 P024 63 P049 115 RA2 167 P128
12 P025 64 P0O50 116 RA1 168 | Vpp.PAD1
13 P026 65 PO51 117 RAO 169 Vgs
14 P0O27 66 |Vpp.PAD2| 118 Vss 170 P103
15 P028 67 P052 119 P143 171 P102
16 | P029 68 P053 120 P142 172 P101
17 PO30 69 P054 121 P141 173 Vobp
18 PO31 70 P055 122 P140 174 P100
19 |VppPAD1| 71 Vss 123 P139 175 P099
20 Vss 72 Vgs 124 P138 176 P098
21 P056 73 P112 125 P137 177 P097
22 PO57 74 P113 126 P136 178 P096
23 P0O58 75 P14 127 Vss 179 Vgs
24 P059 76 |Vpp.PAD2| 128 P111 180 | Vpp.PAD1
25 P060 77 P115 129 | Vpp.PAD2| 181 Vss
26 P061 78 P116 130 P110 182 P039
27 P062 79 P117 131 P109 183 P038
28 P063 80 P118 132 P108 184 P0O37
29 Vgs 81 P119 133 P107 185 PQO36
30 |Vpp.PAD1| 82 Vss 134 P106 186 P0O35
31 Vss 83 P144 135 P105 187 P0O34
32 P120 84 P145 136 P104 188 P033
33 P121 85 P146 137 Vgg 189 P032
34 P122 86 P147 138 Vss 190 Vss
35 P123 87 P148 139 | Vpp.PAD2| 191 P0O0O7
36 P124 88 P149 140 P047 182 PO06
37 P125 89 P150 141 PO46 193 P0O05
38 P126 90 P151 142 P045 194 PO04
39 P127 91 TDO 143 P044 195 P0O03
40 Vss 92 TCK | 144 P043 196 | Vpp.PAD1
41 P152 93 101 1 145 P042 197 P0OO2
42 Vss 94 T™MS 146 P0O41 198 POO1
43 P153 95 TRST* 147 P040 198 POOC
44 P154 96 BANK 148 Vss 200 GC12
45 P155 97 | STROBE | 149 PO15 201 GC11
46 P156 98 WE 150 PO14 202 GC10
47 Vpp 99 DATA3 151 P013 203 GC9
48 P157 100 DATA2 152 P0O12 204 GC8
49 P158 101 DATA1 153 PO11 205 GC7
50 P159 102 DATAO 154 PO10 206 GC6
51 [Vpp.PAD2| 103 Vss 155 |VppPAD1| 207 GC5
52 Vss 104 CA3 156 PO09 208 GC4
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Name

P153
P154
P155
P156
Voo
P157
P158
P159
Vpp.PAD2

PSX Family Data Sheet

Name

Vpp.PAD2
P052
PO53
PO54
PO55

Vss
P144
P145
P146
P147
P148
P149
P150
P151
TDO
TCK
TDI
TMS
TRST*
BANK
STROBE
WE
DATA3
DATA2
DATA1
DATAQ

CA3

102
103
104
105
106
107
108
109
110
111
112

13

114
115
116
117
118
119
120

Name

RA2
RA1
RAO

Vss
P143
P142
P141
P140
P139
P138
P137
P136

Vss

Vpp.PAD2
P047
P046
P0O45
P044
P043
PO42
P041

P040

Vss
P015
PO14
P0O13
P0O12
PO11
P0O10

Vpp.PADT
P009

[Pin #]
1

2
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

147 |

148
149
150
151
152
153
154
155
156
157
158
159
160

P128
Vpo.PAD1
Vss
P0O39
P038
P0O37
P036
P035
P0O34
PQO33
P032
Vss
P007
P006
PQO5
P004
P003
Vpp.PAD1
P002
P0O1
P000
GC11
GC10
GC9
GC8
GC7
GC6
GC5
GC4
GC3
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PSX96B [MQUAD/PQFP 160L Package] Pinout by Pin Name

Name Name Pin # Name Pin # Name
BANK P014 P054 [ P158
CAO 83 PO15 113 PO55 58 P159 38
CA1 82 PO16 41 PO56 20 RAO 92
CA2 81 PO17 42 P057 21 RA1 91
CA3 80 PO18 43 P058 22 RA2 90
DATAO 79 PO19 44 P059 23 RA3 89
DATA1 78 P020 45 PO60 24 RA5 87
DATA2 77 PO21 46 PO61 25 RAB 86
DATA3 76 P022 47 P062 26 RA7 85
GCo 3 P023 48 P0O63 27 74
GC1 2 P024 10 P128 131 TCK 69
GC2 1 P025 11 P129 130 TDI 70
GC3 160 P026 12 P130 129 TDO 68
GC4 159 P027 13 P131 128 T™S 71
GC5 158 P028 14 P132 127 TRST* 72
GCe | 157 | Po29 15 P133 | 126 Voo 35
GC7 156 P0O30 16 P134 125 | Vpp.PAD1| 18
GCB 155 P031 17 P135 124 | Vpp.PAD1| 119
GC9 154 P0O32 141 P136 101 | Vpp.PAD1| 132
GC10 | 153 | PO33 | 140 | P137 | 100 |VppPAD1| 148
GC11 152 P034 139 P138 99 |Vpp.PAD2| 39
KO 8 P035 138 P139 98 |Vpp.PAD2| 54
K1 7 PO36 | 137 | P140 97 |VppPAD2| 84
K2 6 PO37 | 136 | P141 96 |VppPAD2| 103
K3 5 PO38 | 135 | P142 | 95 Vgg 30
K4 4 P039 134 P143 94 Vsg 88
P000 151 P040 111 P144 60 Vgs 123
PQO1 150 PO41 110 P145 61 Vgs 9
P002 149 P042 109 P146 62 Vss 19
P003 147 P043 108 P147 63 Vss 28
P004 146 P044 107 P148 64 Vss 40
PO05 145 P045 106 P149 65 Vgs 49
P006 144 P046 105 P150 66 Vss 59
P0O07 143 P0O47 104 P151 67 Vss 93
P008 121 P048 50 P152 29 Vgg 102
PO09 120 P049 51 P153 31 Vss 112
PO10 118 PO50 52 P154 32 Vss 122
PO11 117 PO51 53 P155 33 Vss 133
PO12 116 PO52 55 P156 34 Vgs 142
PO13 115 P0O53 56 P157 38 WE 75
| Page 46 February 1996 I-Cube, Inc. |
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PSX96B IMQUAD/PQFP 160L Package] Pinout

GC2
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GCO
K4 ]
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Vgs w8
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P025
P026 —]
P027 ]
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Vss
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PO60 ]
P061 ]
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P063 —}
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P152 ]
Vg
P153 ]
P154
P155 ]
P156 1
Vpp €2
P157 ]
P158 ]
P159 ]

Vpp.PAD2 =

Vss TO
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10 A 111 2 P040
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14 107 PO44
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17 104 P04y
18 103mVpp.PAD2
19 102 Vgg
20 . 1012P138
21 TOp View ; 100fEpP137
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23 98fP139
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25 ; 96 IP141
26 ‘ 95|opP142
27 . 94|P143
28 ——X—— 93 jmVvss
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Mechanical Specification

Package Dimensions
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Figure 16: BGA Package Dimensions
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D1 D

3 TR
Dimension in
P— R — | S (in)

(S o 0.10
e 5 O |(0.004)

Figure 17: MQUAD Package

Package Dimension MQUAD/240L MQUAD/2081 MQUAD/160L
fable meh mm meh [INH IR nm

max 0.158 4.01
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 3.41 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 27.58
max 1.248 31.7 1.094 27.83 1.094 27.79
E min 1.354 34.4 1.197 30.45 1.218 30.95
max 1.370 34.8 1.213 30.86 1.238 31.45
E1 min 1.244 316 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 1.08
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 0.85

Table 7: MQUAD Package Dimensions
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Figure 18: PQFP Package

Detail X

.

Dimension in

mm.
(in.)

T T o0
=

Package Dimension | PQFP/240L ! PQFP/208L PQFP/160L
Table ! inch mm  inch inch |
AT min 0.070 0.25 0.010 025 | 010 025 |
max 0.017 0.4 0.017 043 018 0.47
A2 min 0.130 3.30 0.13% 343 126 320
max 0.1 350 0.140 356 142 360 |
D min 1.354 34.40 1.195 34.40 1.279 30.95
max 1.370 34.80 1275 3097 | 1.238 31.45
DA min 1.256 31.30 1.098 27.93 1.098 | 2790
max 1.264 32.10 1106 2814 17.106 2870
E min 1.354 34.40 1.195 34.40 1.279 30.95
max 1370 3480 1275 91 | 1238 | 3145
|=§] min 1.256 31.90 1.098 27.93 1.098 | 27.90
max 1264 3210 1.706 28.14 1.106 28.70
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 0.7 0.006 | 0.5 0.009 0.22
max 0.071 0.27 0.011 028 0.014 0.35
e BSC. 0.0197 0.50 0.0197 0.50 0256 0.
Table 8: PQFP Package Dimensions
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Package Thermal Resistance
PQFP 160 6.7 38.0 29.2 24.4 217
208 66 36.6 274 240 214
240 65 355 262 237 216
MQUAD 160 20 9.4 132 109 9.0
208 30 147 19 107 9.7
240 2 191 119 96 7.7

Table 9: Thermal Resistance of PSX Packages

Note:

Thermal performance values are based on simulation data.

I-Cube, Inc.

February 1996
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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. Contact I-
Cube Marketing for more up-to-date information on product availability.

Package = Pins 160 208
Type| PQFP | MQUAD | PQFP | MQUAD | PQFP
Code[ 5160 | MQ160 | PQ208 | MQ208 | PQ240
PSX160
PSX1288
PSX968

Table 10: Current Component Availability

(1) Contact I-Cube Marketing for details.

PSXnnnn-SS PP #i# T
! T
Number of /OPortg — 1 '
Speed Grade f
Package Code |
PB - Plastic Ball Grid Array ;

PQ - Plastic Quad Flat Pack
MQ - MQUAD®

Package Pin Count ——

Temperature Range
Blank - Commerciat (0°C to 70°C)
| ~ Industrial (-40°C to 85°C)

Page 52
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Sales Offices, Distributors & Representatives

HEADQUARTERS

I-Cube, Inc.

2328-C Walsh Avenue
Santa Clara, CA 95051
TEL: (408) 986-1077
Fax: (408) 986-1629

U.S. SALES REPRESENTATIVES

ALABAMA

EnVision, Inc.

1009 Henderson Road, #300A
Huntsville, AL 35816

TEL: (205) 721-1788

FAX: (205) 721-1789

ARIZONA

ALTEK Components, Inc.
4525 S. Lakeshore Dr., #1
Tempe, AZ 85282

TEL: (602) 345-9905

FAX: (602) 345-9906
ALTEK Component, Inc.
5005 Calle Chacras
Tuscon, AZ 85718

TEL: (520) 529-0443

FAX: (520) 299-4707

CALIFORNIA (Northern)
Norcomp, Inc.

1267 Oakmead Pkwy.
Sunnyvale, CA 94086
TEL: (408) 733-7707
FAX: (408) 774-1947
Norcomp, Inc.

8880 Wagon Way
Granite Bay, CA 95746
TEL: (916) 791-7776
FAX: (916) 791-2223

CALIFORNIA (Southern)

Vision Technical Sales
26010 Mureau Rd, #140
Calabasis, CA 91302
TEL: (818) 878-7955
FAX: (818) 878-7965

CALIFORNIA (San Diego)

Silicon Technical Sales
140 Lomas Santa Fe Dr, 203
Solana Beach, CA 92075
TEL: (619) 793-3330

FAX: {619) 793-4188

GEORGIA

EnVision, Inc.

3240 Pointe Parkway, #500
Norcross, GA 30092

TEL: (404) 840-1055

FAX: (404) 840-1048

{LLINOIS

QOasis Sales Corp.
1101 Tonne Road
Elke Grove, IL 60007
TEL: (708) 640-1850
FAX: (708) 640-9432

IOWA

Oasis Sales Corp.

4905 Lakeside Drive, #102
Cedar Rapids, 1A 52402
TEL: (319) 377-8738

FAX: (319) 377-8803

LOUISIANA

Technology Rep., Inc.
2437 Bay Area Blvd,, #396
Houston, TX 77256

TEL: (713) 486-7533

FAX: (713) 486-7533

MASSACHUSETTES

MILL-BERN Associates
2 Mack Road

Woburn, MA 01801
TEL: (617) 932-3311
FAX: (713) 932-0511

MINNESOTA

Oasis Sales Corp.

7805 Telegraph Road, #210
Bloomington, MN 55438
TEL: (612) 941-1917

FAX: (612) 941-5701

NEW MEXICO

Nelco Electronix

3240 C Juan Tabo, N.E.
Albuquerque, NM 87111
TEL: (505) 293-1399
FAX: (505) 293-1011

NORTH CAROLINA

EnVision, Inc.

3200 Wake Forest Rd, #205
Raleigh, NC 27609

TEL: (919) 878-3080

FAX: (919) 878-3090

OKLAHOMA

Technology Representative, Inc.
17311 Dallas Pkwy, #140

Dallas, TX 75248

TEL: (214) 713-9027

FAX: (214) 931-6159

SOUTH CAROLINA

EnVision, Inc.

3200 Wake Forest Rd, #205
Raleigh, NC 27609

TEL: (919) 878-3080

FAX: (919) 878-3090

TEXAS

Technology Representative, Inc.
17311 Dallas Pkwy, #140

Dallas, TX 75248

TEL: (214) 713-9027

FAX: (214) 931-6159

Technology Representative, Inc.
7801 N. Lamar, #D-96

Austin, TX 78752

TEL: (512) 452-2110

FAX: (512) 4529184

Technology Representative, Inc.
2437 Bay Area Blvd., #396
Houston, TX 77256

TEL: (713) 486-7533

FAX: (713) 486-7533

WISCONSIN

Oasis Sales Corp.
1305 N. Barker Rd.
Brookfield, WI 53005
TEL: (414) 782-6660
FAX: (414) 782-7921

CANADIAN SALES REPRESENTATIVES - J-SQUARED TECHNOLOGIES, INC.

4170 Still Creek Drive, #200
Burnaby, British Columbia V5C 6C6
TEL: {604) 473-4666

FAX: (604) 473-4699

1405 Trans Canada Hwy, #200
Dorval, Quebec H9R 2V9
TEL: (514) 421-7800

FAX: (514) 421-0630

3405 American Dr, Bldg. 307, #11

Mississauga, Ontario L4V 1Té
TEL: (905) 672-2030
FAX: (905) 672-2047

300 March R4, #501
Kanata, Ontario K2K 2E2
TEL: (613) 592-9540

FAX: (613) 592-7051

‘\I-Cube, Inc.

February 1996
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U.S. DISTRIBUTOR - INSIGHT ELECTRONICS, INC.

HEAD OFFICE

9980 Huennekens Street

San Diego, CA 92121

TEL: (619) 587-1100

FAX: (619) 677-3151

Toll free Number: (800) 677-6011

ALABAMA

4835 University Sq, #19
Huntsville, AL 35816
TEL: (205) 830-1222
FAX: (205) 830-1225

ARIZONA

1515 W. University Dr, #103
Tempe, AZ 85281

TEL: (602) 829-1800

FAX: (602) 967-2658

COLORADO
384 Inverness Dr. So., #105
élewood CO 80112
(303) 649-1800
FAX (303) 649-1818

CALIFORNIA

2 Venture Plaza, #340
Irvine, CA 92718
TEL: (714) 727-3291
FAX: (714) 727-1804

9980 Huennekens Street
San Diego, CA 92121
TEL: (619) 677-3100
FAX: (619) 677-3131

1295 Oakmead Parkway
Sunnyvale, CA 94086
TEL: (408) 720-9222
FAX: (408) 720-8390

4333 Park Terrace Dr., #101
Westlake Village, CA 91361
TEL: (818) 707-2101
FAX: (818) 707-0321

FLORIDA

6400 Congress Ave., #1600
Boca Raton, FL 33487

TEL: (407) 997-2540

FAX: (407) 997-2542

600 North Lake Blvd., #250
Altamonte Springs, FL 32701
TEL: (407) 834-6310

FAX: (407) 834-6461

17757 U.S. Hwy 19 North, #520
Clearwater, FL 34624

TEL (813) 524-8850

FAX: (813) 532-4252

GEORGIA

3005 Breckinridge Blvd., #210A
Duluth, GA 30316

TEL: (404) 717-8566

FAX: (404) 717-8588

ILLINOIS

1365 Wiley Rd, #142
Schaumberg, IL 60173
TEL: (708) 885-9700
FAX: (708) 885-9701

MARYLAND

6925 Oakland Mills Road, #D
Columbia, MD 21045

TEL: (410) 381-3131

FAX: (410) 381-3141

MASSACHUSETTS
55 Cambridge St., #301
Burlington, MA 01803
TEL: (617) 270-9400
FAX: (617) 270-3279

MINNESOTA

Parkdale 1V Bldg.

5353 Gamble Dr, #330

St. Louis Park, MN 55416
TEL: (612) 525-9999

FAX: (612) 525-9998

OHIO

9700 Rockside Road, #105
Valley View, OH 44125
TEL: {216) 520-4333

FAX: (216) 520-4322

OREGON

8705 SW. Nimbus Ave, #200
Beaverton, OR 97008

TEL: (503) 626-3103

FAX: (503) 641-4530

PENNSYLVANIA

2 Eves Dr, #208
Marthon, NJ 08053
TEL: (609) 985-5556
FAX: (609) 985-5895

CANADIAN DISTRIBUTOR - INSIGHT COMPONENTS. INC.

130 - 10691 Shellbridge Way
Richmond, B.C. V6X%

TEL: (604) 270-3232

FAX: (604) 270-3356

1405 Trans Canada Hwy, #200
Dorval, Quebec H9R 2V9
TEL: (514) 421-7373

FAX: (514) 421-0024

1 Eva Road, #107

Etobicoke, Ontario M9C 425
TEL: (416) 622-7006

FAX: (416) 622-5155

240 Catherine Street, #405
Ottawa, Ontario K2P 2G8
TEL: (613) 233-1799
FAX: (613) 233-2843

February 1996

TEXAS

11500 Metric Blvd., #215
Austin, TX 78758

TEL: (512) 719-3090
FAX: (512) 719-3091

10777 Westheimer, #1100
Houston, TX 77042

TEL: (713) 260-9614
FAX: (713) 260-9602

1778 Plano Rd, #320
Richardson, TX 75081
TEL: (214) 783-0800
FAX: (214) 680-2402

UTAH

545 East 4500 South, #E-110
Salt Lake City, UT 84107
TEL: (801) 288-9001

FAX: (801) 288-9195

WASHINGTON

12002 115th Avenue N.E.
Kirkland, WA 98034
TEL: (206) 820-8100
FAX: (206) 821-2976

WISCONSIN

10855 W. Potter Rd, #14
Wauwatosa, W1 53226
TEL: (414) 258-5338

FAX: (414) 258-5360

I Cube, Inx



PSX Family Data Sheet

INTERNATIONAL STOCKING REPRESENTATIVES

BELGIUM

MEMEC, Benelux
Sint-Lambertussraat 135
Rue Saint Lambert 135
1200 Brussel / Bruxelles
TEL: + (32) 2 7728008
FAX: + (32) 27728170

CHINA (PRC)

Lestina International Ltd
14/F Park Tower

15 Austin Road
Tsimshatsui

Kowloon

TEL: + (852) 2735-1736
FAX: + (852) 2730-5260

DENMARK

E. V. Johanssen Electronik A/S
Titangade 15

DK-2§00 Copenhagen

TEL: + (45) 35 86 90 22

FAX: + (45) 35 86 90 00

FINLAND

QY Bexab Finn-Crimp AB
Sinimaentie 10 C
PL 51

SF-02631

Es)
TE{(:Xi(BSS) 06135 2690
FAX: +(358) 0 6135 2655

FRANCE

Compress, S.A.

30 Rue du Morvan

Silic 539

94663 Rungis Cedex
TEL: + (33) 1 46 87 80 20
FAX: + (33) 1 46 86 67 63

GERMANY

Metronik, GmbH
Leonhardsweg 2
D-82008 Unterhaching
Munchen

TEL: + (49) 89 611080
FAX: + (49) 89 61108161

HONG KONG

Lestina International Ltd
14/F Park Tower

15 Austin Road
Tsimshatsui

Kowloon

TEL: + (852) 2735-1736
FAX: + (852) 2730-5260

ISRAEL

Star-tronics Ltd.

7 Derech Hashalom
Tel-Aviv 67892

TEL: + (972) 3 6960148
FAX: + (972) 3 6960255

ITALY

Newtek Italia SpA
Viale Cassiodoro 16
20145 Milano

TEL: + (39) 2 46 92 156
FAX: +(39) 2 46 95197

JAPAN

Altima Corporation
Hakusan High-Tech Park
1-22-2 Hakusan Midori-Ku
Yokohama City 226

TEL: + (81)45939 6113
FAX: +(81) 45939 6114
Paltek Corporation
Shin-Yokohama Square Bldg.
2-3-12, Kohoku-Ku
Yokohama City 222

TEL: + (81) 45 477 2000
FAX: + (81) 45 477 2010

KOREA

MJL Korea, LTD.

19th FL,

Korea Investment Trust Bldg.

27-1 Youido-Dong, Yungdeungpo-Ku
Seoul 150-010

TEL: + (82) 2 767-2200

FAX: + (82) 2 767-2221

NETHERLAND

MEMEC, Benelux
Insulindelaan 134
5613 BT Eindhoven
TEL: + (31) 40 659399
FAX: + (31) 40 659393

NORWAY

ScandComp Norway AS
P.O. Box 274
Vestvollveien 10 E

2020 Skedsmokorset
TEL: + (47) 63 89 89 69
FAX: +(47) 63 8989 79

SWEDEN

DipCom Electronics
Box 1230

S-164 28 KISTA

TEL: + (46) 8 752 24 83/4
FAX: + (46) 8 751 36 49

SWITZERLAND

MPI Distribution AG
Tafemstrasse 20
CH-5405 Dattwil

TEL: +41 (56) 493 55 55
FAX: +41 (56) 493 48 60

TAIWAN R.O.C.

JEDCOM Ltd.

7F, No. 267, Sec. 3
Cheng-Teh Road
Taipel

TEL: + (886) 2 585 6661
FAX: + (886) 2 599 7658

UNITED KINGDOM

Thame Components

Thame Park Road

Thame, Oxfordshire OX9 3UQ
United Kingdom

TEL: + (44) 1844-261688

FAX: + (44) 1844-261681
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PSX Family At A Glance

Device PSX160 PSX128B PSX968
Number of Usable I/O 160 128 96
Switch Matrix Size 160 128 96
Pin-to-Pin Delay {ns) 7.0 70 7.0
NRZ Data Rate (Mbs) 160 160 160
Clock Frequency (MHz) 133 133 133
Bus Widths (bits) 4 8 16 32 4 8 16 32 4 8 16 32
Number of Buses 40 20 10 5 32 16 8 4 24 12 6 3
1/0 Current Drive (mA) 16 16 16
Number of General Control 13GC 13GC 12GC
(GC) and Key Control Pins 5 Key 5 Key 5 Key
/O Port Modes In/Qut/Bus Repeater InfOut/Bus Repeater In/Qut/Bus Repeater

Registered in/Out/Bidirectional
Latched In/Qut/Bidirectional
Tristate In/Qut/Bidirectional

Registered In/Qut/Bidirectional
Latched In/Out/Bidirectional
Tristate In/Out/Bidirectional

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
/O Voltage (V) 3and5 3and5 3and5
Package(s) 240 MQUAD 208 MQUAD 160 MQUAD
240PQFP 208PQFP 160PQFP
BGA

RapidConnect is a 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, 5465056. Ad-

ditional patents pending.

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

I-Cube, Inc.

2328-C Walsh Avenue

Santa Clara, CA 95051, USA

Phone: ++ (408) 986-1077
Fax: ++ (408) 986-1629

email: marketing@icube.com
Internet: http://www.icube.com

PSX Family Data Sheet
v 2.01

February 1996
Document #D-11-013



