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1. General Information

1.1 Features

Nonblocking, self-routing, single-stage switch
32 input ports and 32 output ports
» High performance:
- Throughput of up to 2 Gbps per port without
speed expansion
- Aggregate throughput of up to 64 Gbps for
one device or 128 Gbps for two devices
» Speed expansion:

- Internal speed expansion (one device)
doubles the port speed to up to 4 Gbps
while halving the number of ports to 16

- External speed expansion (two devices)
doubles the port speed to up to 4 Gbps
without changing the number of ports (at 32)

- Combination of internal and external speed
expansion (two devices) multiplies the port
speed by four to up to 8 Gbps while halving
the number of ports to 16

Serial data communication of up to 500 Mbps,
compliant with Electronic Industries Associa-
tion/JEDEC Standard No. 8-6 regarding high-
speed transceiver logic (HSTL)

Multicast support without packet duplication in
the shared memory

Configurable number of traffic priorities (from
one to four)

» Programmable output queue thresholds and
shared memory thresholds

Port paralleling that groups four ports to form
one link at 8 Gbps without speed expansion or
16 Gbps with internal or external speed
expansion

1.2 Description

The IBM PowerPRS™ 64G Packet Routing Switch
is one of a family of second-generation switching
devices designed for high-performance,
nonblocking, fixed-length packet switching. It
enables the development of scalable switch fabrics
with an aggregate bandwidth of 64 to 512 Gbps.

prs64G.03.fm
July 2, 2002
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» Support for redundant switch-plane operation,
including a scheduled switchover facility that
operates without packet loss

« Serial processor interface (serial host interface)

» Configurable packet lengths

» Packet header of two to five bytes, containing
destination bitmap, packet priority, and switch
redundancy support information, all protected
by a parity bit

» Shared memory comprised of a dynamically
shared buffer with a total capacity of:

- 1024 packets (of 64 to 80 bytes) for one
device

- 2048 packets (of 64 to 80 bytes) for two
devices and external speed expansion

* Reception of control packets destined for the
local processor on any input port

» Transmission of control packets from the local
processor to any output port

« Detection of link liveness by reception of specific
packets

» Programmable byte shuffling in egress packets

+ CMOS 7SF (SA-27E) technology (Lgrgwn = 0.18
pum, Legs = 0.11 pm): 1.8-V LVCMOS-compatible
I/O for low-speed signals

« |IEEE® Standard 1149.1 boundary scan to facili-
tate circuit-board testing

« Package: 1088-ball ceramic column grid array
(CCGA) with direct lid attach (DLA)

The PowerPRS 64G receives packets on up to

32 input ports and routes them to up to 32 output
ports based on bitmap information contained in the
packet header. To accomplish this, each PowerPRS
64G contains two 32 x 32 subswitch elements.
Corresponding ports on the two subswitch elements
operate in parallel to comprise a single device port.

General Information
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Each PowerPRS 64G port is linked to an attached device with four differential pairs, each of which provides
serial data communication of up to 500 Mbps. The PowerPRS 64G features a throughput of 2 Gbps per port,
or 64 Gbps for all 32 ports. Two PowerPRS 64Gs offer a combined aggregate throughput of 128 Gbps.
Internal speed expansion, external speed expansion, port expansion, and port paralleling provide options for
scaling the combination of port speed and the number of ports.

Synchronization is not required between input ports. However, packets on a given port are always received or
transmitted at a fixed rate according to the packet length. Four levels of packet priority provide quality-of-
service support. Ingress and egress flow control are based on a grant mechanism.

The PowerPRS 64G supports redundant switch-plane operation. It includes color-coded scheduled switch-
over that operates without packet loss. Scheduled switchover is a system-level function that requires hard-
ware and software interaction. The PowerPRS 64G performs the hardware assist for this function.

1.3 Ordering Information

Part Number Description Bandwidth Throughput
IBM3288H2848 IBM Packet Routing Switch 64-512 Ghps 64 Gbps

1.4 Conventions and Notation

Throughout this document, standard IBM notation is used, meaning that bits and bytes are numbered in
ascending order from left to right. For a four-byte word, bit O is the most significant bit (MSB) and bit 31 is the
least significant bit (LSB).

m m
2 9
v

v

loj1]2]3]a]5]6]|7]8]9]10][11]12]13]14]15]16]17[18]19]20]|21[22]23]24]25 2627 |28]29[30[31]

Notation for bit encoding is as follows:
» Hexadecimal values are preceded by an x and enclosed in single quotation marks. For example: x'0A00’.
« Binary values in sentences appear in single quotation marks. For example: ‘1010’

Differential pairs are designated by an _P for the positive signal and an _N for the negative signal at the end
of the signal name. For example: DaslData[31]In[0]_P and DaslData[31]In[0]_N.

Nondifferential signals that are active low are designated by a # symbol at the end of the signal name. For
example: InterruptOut#.

General Information prs64G.03.fm
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2. Architecture

2.1 System Application

IBM PowerPRS 64G

Packet Routing Switch

The IBM PowerPRS 64G Packet Routing Switch enables the construction of nonblocking scalable switch
fabrics through repeated instances of the same switch element. It is designed for a wide variety of applica-
tions, including campus, wide-area network (WAN) edge, access, and backbone switches. When connected
to the IBM Packet Routing Switch Serial Interface Converter, the PowerPRS 64G provides a complete redun-
dant switch fabric for the attachment of a 32-bit wide interface to any protocol engine (see Figure 2-1). This
supports such protocols as packet over SONET (POS), Gigabit Ethernet multilayer switching, and asynchro-
nous transfer mode (ATM).

Figure 2-1. System View of the PowerPRS 64G with the IBM Packet Routing Switch Serial Interface
Converter (configured with redundant 128-Gbps switch planes)

Optical
Port

Optical
Port

A

DASL = data-aligned synchronous link

| | PowerPRS
IBM Packet | | 64Gs L
Physical Protocol Routing Switch | Backplane | (two per
Layer Engine —> Serial Interface > plane) >
Device (ingress) | UTOPIA-3-Like Converter DASL 0 0
(|ngfss) . .
L] L]
L] L]
Layg\:g"'l_'j)‘frr 42'etc UTOPIA-3-Like-to-DASL 31 J 31
Switching Engine Interface Device 4 Gbp; X Plane 4 Gbps
l v Serial Host Interface
IBM Packet
Physical Protocol Routing Switch
Layer Engine € - Serial Interface |« - -
Device (egress) UTOPIA-3-Like Converter DASL (eight 500-Mbps links)
(egress)

Switch Fabric €

Switch Core (n x n)

A

In a 16-port internal speed expansion configuration, the PowerPRS 64G connects directly to the IBM
PowerNP™ NP4GS3 Network Processor, allowing a very compact and powerful switching system (see
Figure 2-2 on page 14). For more information regarding the NP4GS3, see the IBM PowerNP NP4GS3
Databook listing under Related Documents on page 157.
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Figure 2-2. System View of the PowerPRS 64G with the IBM PowerNP NP4GS3 Network Processor

| | PowerPRS
: IBM PowerNP | | I 64G
Optical Prvsical] | NP4GS3  Backplane (one per .
Port A | Network Processor DASL 0 plane) 0o
Device 8
(ingress)
o o
o <]
o o
ATM, POS, Layer 2, ),
Layer 3, Layer 4, etc. i, X Plane 15
Switching Engine 4 Gbps 4 Gbps
l Serial Host Interface
Physical IBM PowerNP
Optical Y NP4GS3
Port Layer Network Processor < i i
Device DASL (eight 500-Mbps links)
(egress)

Switch Core (n x n)

Switch Fabric <

DASL = data-aligned synchronous link

2.2 Internal Structure

The internal structure of the PowerPRS 64G is shown in Figure 2-3 on page 15, which depicts a single 64G
operating without speed expansion.

The main components of the PowerPRS 64G are:

« Two self-routing subswitch elements, master and slave, that house the shared memory
 Thirty-two input controllers

« Thirty-two output controllers
» One control section, including:
- Sequencer
- Address manager
- Output queue access manager
- Output queues
- Output queue read manager
- Credit table

Data-aligned synchronous links (DASLS) provide the physical links between the PowerPRS 64G and the
attached devices.

Architecture prs64G.03.fm
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Figure 2-3. PowerPRS 64G Block Diagram
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2.2.1 DASL Interface

As shown in Figure 2-3, the PowerPRS 64G includes two 32 x 32 self-routing subswitch elements, one desig-
nated master and the other designated slave. Like-numbered ports of the two elements are paired to form a
single port for the device. Each PowerPRS 64G port is linked to an attached device with four DASLs (two per
subswitch element). Each DASL is a differential pair that provides serial data communication of up to 500
Mbps. Therefore, the PowerPRS 64G features a throughput of 2 Gbps per port, or 64 Gbps for all 32 ports.
Two PowerPRS 64Gs offer a combined aggregate throughput of 128 Gbps. See Section 3.2 Physical Inter-
face on page 24 for more information.

Packets are transmitted in equal lengths called logical units (LUs). An LU is carried over two DASLs and
stored in one subswitch element. For the basic PowerPRS 64G configuration (one device with 32 2-Gbps
ports), packets are divided into two LUs: the master LU, which is transmitted to the master subswitch
element; and the slave LU, which is transmitted to the slave subswitch element.

2.2.2 Shared Memory

The shared memory stores the packets that the PowerPRS 64G has received but has not yet transmitted. It is
organized into two memory banks, one master and one slave. Each memory bank consists of 2048 20-byte
rows, and has one write port and one read port.

prs64G.03.fm Architecture
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2.2.3 Sequencer

The sequencer controls the PowerPRS 64G internal data flow by granting shared memory access to the input
and output ports. Sequencer operation is based on time-division multiplexing (TDM). The sequencer cycles
concurrently among the input and output ports, granting shared memory access to one input and one output
port at a time and visiting each port once per cycle.

During each shared memory access, 16 to 20 bytes of data are processed (written or read), depending on
packet length. Processing an entire LU requires either one or two shared memory accesses, depending on
device configuration and packet length (see Section 3.3.5 Master/Slave Synchronization with Two Devices on
page 27). The sequencer cycle equals the time required to process the data associated with one shared
memory access. All sequencer cycles are equal in length.

The sequencer ensures that packets on a given port are always processed at a fixed interval according to
their LU length; therefore, no synchronization is required between input ports.

2.2.4 Address Manager

The address manager tracks the available shared memory addresses and provides new store addresses to
the input controllers. When the address manager provides a store address to an input controller, it removes
that address from the available shared memory address pool. After the packet is transmitted, the output
gueue read manager returns the address to the address manager, which returns it to the available address
pool. For multicast packets, one store address is sent to multiple output queues. The address manager tracks
the number of output queues holding each store address and, when the count reaches zero, returns the
address to the available shared memory address pool.

2.2.5 Input Controllers

The PowerPRS 64G has 32 input controllers, one input controller per port. When a packet arrives at a port,
the input controller extracts the header information (including packet priority and destination) from the master
LU. It checks the master LU header integrity using a parity bit on the header bytes. If the packet is valid, the
input controller stores it in the shared memory (at the store address provided by the address manager) when
access is granted by the sequencer. The input controller also forwards the shared memory address, packet
priority, and packet destination to the output queue access manager. Packets arrive with a priority of 0 to 3,
with 0 being the highest priority. Note that multicast packets have only one priority for all destinations.

2.2.6 Output Queue Access Manager

The output queue access manager receives the packet store address, priority, and destination from the input
controllers and forwards this information to the output queues. The output queue access manager also main-
tains the counters that the PowerPRS 64G uses to control ingress flow. For each output queue, a counter
tracks the total number of packets enqueued for that output, regardless of priority. Another counter tracks the
total number of packets stored in the shared memory, regardless of output or priority.

Architecture prs64G.03.fm
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2.2.7 Output Queues

The output queues contain the shared memory addresses of packets awaiting transmission from the
PowerPRS 64G. For each port, there is one output queue per priority. An output queue stores the address
of every packet enqueued for a particular output and priority. Each output queue can store up to 2048
addresses. Within an output queue, packet addresses are organized in a first-in-first-out (FIFO) queuing
structure.

2.2.8 Output Queue Read Manager and Credit Table

The output queue read manager determines which packet the PowerPRS 64G transmits on each port. For
each port, the output queues provide an output queue status (that is, output queue empty), one per priority, to
the output queue read manager. The output queue read manager also receives the send grants that control
the egress flow to the attached devices. The output queue read manager uses this information to decide
which output queue to access for the next egress packet on the output port. In general, this will be the highest
priority of the occupied output queues (so that high-priority packets overtake low-priority packets). However, a
fixed amount of bandwidth can be assigned to low-priority packets by altering priority scheduling in the credit
table. Once the output queue read manager determines which output queue to access, it retrieves the shared
memory address of the next packet from that output queue and forwards the address to the shared memory.

2.2.9 Output Controllers

The PowerPRS 64G has 32 output controllers, one output controller per port. The output controller retrieves
the next packet to be transmitted on a port from the address that the output queue read manager supplies to
the shared memory. It inserts ingress flow control information (that is, it inserts the output queue grants) into
the packet header (if that function is enabled). When the sequencer cycles to an output port, the output
controller transmits the packet to the attached device.

2.3 Speed Expansion Configurations

Internal speed expansion, external speed expansion, and port expansion provide options for scaling the
combination of port speed and the number of ports by grouping ports or adding devices.

2.3.1 Basic Configuration: One Device without Speed Expansion

In its most basic configuration, the PowerPRS 64G operates as a single device without speed expansion. As
described previously, this provides 32 ports at 2 Gbps per port, for an aggregate throughput of 64 Gbps (see
Figure 2-4 on page 18).

prs64G.03.fm Architecture
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Figure 2-4. Block Diagram: One Device without Speed Expansion
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2.3.2 One Device with Internal Speed Expansion

With internal speed expansion, the ports of a single PowerPRS 64G are paired. This doubles the port speed
to 4 Gbps and halves the number of ports to 16 (see Figure 2-5). Ports are paired as follows: port 0 is paired
with port 16, port 1 is paired with port 17, and so forth. Each pair of ports includes a master (ports O through
15) and a slave (ports 16 to 31).

Figure 2-5. Block Diagram: One Device with Internal Speed Expansion

Port 0 —A >0 0 A > Port 0
(4 Gbps) ————— Memory ——{—> (4 Gbps)

16 Inputs o o 16 Outputs
(64-Gbps . »15 15 . (64-Gbps
aggregate o »16 16 o aggregate
throughput) throughput)
Port 15 467 Control 4ﬂ—> Port 15
(4 Gbps) v, »31 31 > (4 Gbps)

2.3.3 Two Devices with External Speed Expansion

With external speed expansion, two PowerPRS 64Gs are connected in parallel. Like-numbered ports
between the two devices are paired, which doubles the port speed to 4 Gbps (see Figure 2-6 on page 19).
The total number of ports remains unchanged at 32. When two devices are configured for external speed
expansion, one device is the master and one is the slave. The control section of the slave device is inactive.
Packet synchronization and address information is passed from the master to the slave (see Section

3.3.5 Master/Slave Synchronization with Two Devices on page 27).
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Figure 2-6. Block Diagram: Two Devices with External Speed Expansion
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With internal and external speed expansion, two PowerPRS 64Gs are connected so that the ports within each
device are paired and the like-numbered ports between the two devices are paired (see Figure 2-7 on page
20). Compared to a single PowerPRS 64G in the basic configuration (no speed expansion), this yields a
four-fold increase in port speed, to 8 Gbps, and halves the number of ports to 16. One device is the master
and one is the slave. The control section of the slave device is inactive. Packet synchronization and address
information is passed from the master to the slave (see Section 3.3.5 Master/Slave Synchronization with Two
Devices on page 27).
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Figure 2-7. Block Diagram: Two Devices with Internal and External Speed Expansion
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2.3.5 Speed Expansion Summary

The shared memory capacity and other device information for the various speed expansion configurations
are summarized in Table 2-1.

Table 2-1. Speed Expansion Summary

Configuration Number of Port Speed Packet Length LU Size Shared Memory
9 Ports (Gbps) (bytes) (bytes)? Capacity (packets)

64-80 32-40 1024

Single device without speed expansion (basic) 32 x 32 2
32-40 16-20 2048
64-80 16-20 1024

Single device with internal speed expansion 16 x 16 4
128-160 32-40 512
Two devices with external speed expansion 32 x 32 4 64-80 16-20 2048
(no internal speed expansion) 128-160 32_40 1024
Two devices with external and internal speed 16 x 16 8 128-160 16-20 1024
expansion 256-320 32-40 512

1. The LU size in one subswitch element (either the master or the slave of one device) is equal to the packet length divided by the
speed expansion factor. The speed expansion factor is the device port speed divided by the subswitch element port speed (which
is 1 Gbps).
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2.4 Port Expansion

With single-stage port expansion, multiple devices are interconnected in parallel to increase the number of
ports without changing the port speed (see Figure 2-8). An external function must be provided to duplicate
incoming packets and insert the correct destination bitmap used by each subswitch element and to merge
traffic from different subswitch elements.

Port expansion can be combined with internal speed expansion and/or external speed expansion to simulta-
neously increase port speed and the number of ports.

2.5 Port Paralleling

In port paralleling, four ports are grouped to form one link. Port paralleling of four ports without speed expan-
sion provides an 8-Gbps port (see Figure 2-9 on page 22). With internal or external speed expansion, port
paralleling provides a 16-Gbps port (see Figure 2-10 on page 22). For more information about port paral-
leling, see Section 3.11 Port Paralleling on page 53.

Figure 2-8. Block Diagram: Four Devices with Single-Stage Port Expansion
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Figure 2-9. Block Diagram: One Device with Four-Port Port Paralleling
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Figure 2-10. Block Diagram: Two Devices with External Speed Expansion and Port Paralleling
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3. Functional Description

This section describes basic PowerPRS 64G functionality, including information about:

Packet type

Physical interface

» Logical unit (LU) format versus speed expansion
» Packet format according to packet type

« Ingress and egress flow control

» Packet reception and transmission

» Side communication channel (SCC)

» Switchover support

« Port paralleling

3.1 Packet Type

There are five types of packets:

» Data packets

« Control packets

« Idle packets

» Synchronization packets
» Service packets

For information about packet formats, see Section 3.4 Packet Format According to Packet Type on page 29.

In the basic configuration, the PowerPRS 64G output queue read manager prioritizes packet transmission for
each output port in the following order:

1. Service packets
Control packets
Priority O data packets
Priority 1 data packets
Priority 2 data packets
Priority 3 data packets

o0hswWN

3.1.1 Data Packets

Data packets carry user data to be switched from an input to one or more outputs. Data packets have a
priority of 0, 1, 2, or 3, with 0 being the highest priority. They also carry routing information (destination bit-
map), filtering information used for switchover support (color coding), and a “best-effort discard” flag. Egress
data packets, along with egress idle packets, carry the output queue grants that control ingress flow to the
PowerPRS 64G (see Section 3.4.2 Data/Control Packet Format on page 29).

3.1.2 Control Packets

Control packets carry the communications between the local processor and the protocol engine. Control
packets do not have a specific priority.

prs64G.03.fm Functional Description
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Ingress control packets originate at the protocol engine. The PowerPRS 64G can receive control packets on
any input port. When the destination bitmap of an ingress packet is all zeros, the input controller detects a
control packet and stores it in the shared memory. Control packet addresses are stored in a special queue
that holds up to 32 addresses.

Egress control packets originate at the local processor. The local processor stores the egress control packets
in a specific shared memory location. The local processor can transmit control packets on any output port.
Control packets are always transmitted on an output before any other packets in the shared memory destined
for that output.

3.1.3 Idle Packets

Idle packets do not carry user data. They are transmitted on a port only when there are no data, control, or
service packets available for transmission or when these packets cannot be transmitted (for example, during
a flow control situation). The attached ingress devices generate ingress idle packets; the PowerPRS 64G
generates egress idle packets. Egress idle and data packets carry the output queue grants used for ingress
flow control. Idle packet color coding is used for switchover support.

3.1.4 Synchronization Packets

Synchronization packets provide the bit transition and packet delineation necessary for link synchronization.
See Section 3.2 Physical Interface for information about the bit sequence used for synchronization.

3.1.5 Service Packets

Service packets are used to test link liveness. The PowerPRS 64G is capable of processing three types of
service packets: yellow type 1, yellow type 2, and yellow type 3.

3.2 Physical Interface

Data-aligned synchronous links (DASLS) connect the PowerPRS 64G to the attached devices. Each
PowerPRS 64G port is linked to the attached device with four DASLs (two per subswitch element). Packets
are transmitted in two or more logical units (LUs). Each LU is transmitted over two DASLSs in two 500-Mbps
(2-ns) bit streams. One bit stream carries the even-numbered bits and the other bit stream carries the
odd-numbered bits. For the basic PowerPRS 64G configuration (one device with 32 2-Gbps ports), packets
consist of two LUs: the master LU, which is transmitted to the master subswitch element; and the slave LU,
which is transmitted to the slave subswitch element.

Table 3-1 on page 25 presents the information and the bit order carried by each differential pair for the basic
PowerPRS 64G configuration. At the device pin level, each bit stream interface is differential and complies
with Electronic Industries Association/JEDEC Standard No. 8-6 regarding high-speed transceiver logic
(HSTL).
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Table 3-1. Bit Organization of Input and Output Ports

Input Differential Pair

DaslIData[p]Iin[0]_P and
DaslData[p]In[0]_N

DaslData[p]in[1]_P and
DaslData[p]In[1]_N

DaslIData[p]in[2]_P and
DaslIData[p]in[2]_N

DaslData[p]In[3]_P and
DaslIData[p]Iin[3]_N

Output Differential Pair

DaslData[p]Out[0]_P and
DaslData[p]Out[0]_N

DaslData[p]Out[1]_P and
DaslData[p]Out[1]_N

DaslData[p]Out[2]_P and
DaslData[p]Out[2]_N

DaslData[p]Out[3]_P and
DaslData[p]Out[3]_N

Information Carried

Even-numbered bits of
slave byte stream

Odd-numbered bits of
slave byte stream

Even-numbered bits of
master byte stream

Odd-numbered bits of
master byte stream

IBM PowerPRS 64G

Packet Routing Switch

Bit Order

b0, b2, b4, and b6 of
slave byte stream

b1, b3, b5, and b7 of
slave byte stream

b0, b2, b4, and b6 of
master byte stream

b1, b3, b5, and b7 of
master byte stream

On the ingress path, the physical interface to the PowerPRS 64G deserializes the two 500-Mbps bit streams
of an LU into one 125-MBps (8-ns) byte stream for transmission within the device. Each byte stream is routed
to a subswitch element. On the egress path, the physical interface serializes the single byte stream into two
bit streams.

Data bits are transferred across devices at a known frequency, so ho companion clock is required. However,
the DASL interfaces between the PowerPRS 64G and the attached devices must be synchronized to provide
bit phase alignment and packet delineation at all data receivers.

To synchronize a link, a specific bit sequence is sent over each of the two differential pairs that carry a byte
stream (either master or slave and either input or output). The sequence is a series of X'A’ ('1010’) characters
followed by a x'5’ (‘0101’) character (see Figure 3-1). This sequence guarantees the bit transition, and the
x'A’-to-x'5’ transition allows for packet delineation. Because one differential pair carries the even-numbered
bits while the other pair carries the odd-numbered bits (see Table 3-1), the single byte stream equivalent to
the two bit streams is a series of x'CC’ (‘1100 1100) characters followed by a x‘33’ (‘0011 0011’) character
(see Section 3.4.4 Synchronization Packet Format on page 35).

Figure 3-1. Link Synchronization Pattern

Even Bit Stream 1 0 1 0 1 0 1 0 0 1 0 1
Odd Bit Stream 1 0 1 0 1 0 1 0 0 1 0 1
Full Byte Stream 1‘1 0‘0 1‘1 0‘0 1‘1 0‘0 1‘1 0‘0 O‘O 1‘1 0‘0 1‘1

Two internal picoprocessors, the shared DASL controllers (SDCs), control link synchronization (see Section
6.3 DASL Synchronization and Operation on page 111).

3.3 Logical Unit Format versus Speed Expansion Configuration

The number of LUs per packet is equal to the number of subswitch element ports (that is, the number of data
streams) that comprise an aggregate port, which depends on device configuration. Packet LUs are always
transmitted or received at the same time on all the data streams that comprise a port. The LUs of successive
packets are transmitted one after the other, with no gap between the packets.

Functional Description
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Regardless of how many LUs comprise a packet, only one LU is the master; the other LUs are all slaves. The
master LU carries the packet header bytes followed by packet payload bytes. Slave LUs carry only payload
bytes. The data packet header is two to five bytes long, depending on the header length, and includes packet
control information such as routing information. In Figures 3-2 through 3-9 (page 36), the data packet header
bytes are denoted as HO through H4.

3.3.1 Basic Configuration: One Device without Speed Expansion

As discussed in Section 2.2.1 on page 15, in the basic configuration, a packet is divided into a master LU and
a slave LU (see Figure 3-2). Each 2-Gbps port carries the master LU and the slave LU for one packet at a
time. The master LU is transmitted to the master subswitch element and the slave LU is transmitted to the
slave subswitch element.

Figure 3-2. Packet Format for a 2-Gbps Port

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 S Byte (L-1)
Master LU | HO | H1 | H2/D | H3/D | H4D | D D |p ... p| D D D D 16 Bits
SlaveLU | D D D D D D D |D ... p| D D D D (2 LUs)

Notes:
1. HO through H4 are packet header bytes. The number of packet header bytes depends on the device configuration.
2. D is user data.

3.3.2 One Device with Internal Speed Expansion or Two Devices with External Speed Expansion

For one device with internal speed expansion or two devices with external (but not internal) speed expansion,
the two 2-Gbps ports are paired to form a 4-Gbps port. Because each port carries two data streams, packets
are divided into four LUs. The first LU is the master and the other LUs are the slaves. In the paired ports, one
port operates as the master and the other port as the slave. The master port is comprised of one master data
stream and one slave data stream; the slave port is comprised of two slave data streams (see Figure 3-3).

Figure 3-3. Packet Format for a 4-Gbps Port

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 S Byte (L-1)
16 Bits
Master LU | HO H1 | H2/D | H3/D | H4/D | D D |D ... D D D D D 2 LUs)
Slave LU | D D D D D D D |D ... D| D D D D Master Port
Stream
Slave LU D D D D D D D |D ... D D D D D (1;5&:)
Slave LU D D D D D D D |D ... D D D D D Slave Port
Stream

Notes:
1. HO through H4 are packet header bytes. The number of packet header bytes depends on the device configuration.
2. D is user data.
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Page 26 of 159 July 2, 2002



IBM PowerPRS 64G

Packet Routing Switch

3.3.3 Two Devices with Internal and External Speed Expansion

For two devices with both internal and external speed expansion, the four 2-Ghps ports are grouped to form
an 8-Gbhps port. Because each ungrouped port carries two data streams, packets are divided into eight LUs.
The first LU is the master and the other LUs are the slaves. In the grouped port, one port operates as the
master and the other three ports operate as slaves. The master port is comprised of one master data stream
and one slave data stream; each slave port is comprised of two slave data streams (see Figure 3-4).

Figure 3-4. Packet Format for an 8-Gbps Port

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 e Byte (L-1)
Master LU | HO | H1 | H2/D| H3/D | H4D| D D /D ... D| D D D D (126 LBL'JtSS)
Slave LU | D D D D D D D |D ... D|] D D D D Master Port
Stream
16 Bits
Slave LU | D D D D D D D |[D ... D| D D D D 2 LUs)
Slave LU | D D D D D D D |D ... D|] D D D D Slave Port
Stream
16 Bits
Slave LU | D D D D D D D |[D ... D| D D D D 2 LUs)
SlaveLU | D D | D| D| D b/ D|pb..pbp|l/ b| Db| Db | oD Slave Port
Stream
16 Bits
Slave LU | D D D D D D D |[D ... D| D D D D 2 LUs)
Slave LU | D D D D | D D| D |D ... D| D D D | D Slave Port
Stream
Notes:

1. HO through H4 are packet header bytes. The number of packet header bytes depends on the device configuration.
2. D is user data.

3.3.4 Two Devices with Port Paralleling and External Speed Expansion

For two devices with port paralleling and external speed expansion, the four 2-Gbps ports on each of the two
devices are grouped to form a 16-Gbps port. Packets are divided into four LUs, and the grouped port carries
four packets at a time (see Figure 3-5 on page 28). A packet is carried on the like-numbered ports of the two
devices. In each of the four paired ports, one port operates as the master and the other as the slave. The four
master ports are each comprised of one master data stream and one slave data stream; the four slave ports
are each comprised of two slave data streams.

3.3.5 Master/Slave Synchronization with Two Devices

3.3.5.1 Sequencers

As discussed above, packets are processed in logical units (LUs). The number of LUs is equal to the number
of data streams that comprise a port, which depends on the device configuration.
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Each PowerPRS 64G contains a sequencer. When two devices are configured for external speed expansion,
the slave device sequencer must be synchronized to the master device sequencer to ensure that the LUs for
a particular port (or packet) are processed at the same time on both devices. The MSBusSyncOut pin and
MSBusSyncln pin conduct this synchronization. The MSBusSynciIn/Out pin mode field in the Configuration 1
Register (page 87) sets the pin configuration.

Note: When the packet length is greater than 128 bytes, either with or without speed expansion, LU trans-
mission requires two sequencer cycles of equal length. When packet length is less than 128 bytes in the
speed expansion configuration, LU transmission requires only one sequencer cycle.

Figure 3-5. Packet Format for a 16-Gbps Port

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 L Byte (L-1)

Master LU | HO | H1 | H2/D | H3/D | H4D| D D |D ... D| D D D D
Slave LU | D D D D D D D |D ... D| D D D D 22 Bits
Slave LU | D D D D D D D |D ... D| D D D D Portn
Slave LU D D D D D D D D ... D D D D D

Master LU | HO | H1 | H2D | H3/D | H4D| D D |D ... D| D D D D
Slave LU | D D D D D D D |D ... D| D D D D 22 Bits
SlaveLU | D D D D D D D |D ... D| D D D D Portn+1
Slave LU D D D D D D D D ... D D D D D

Master LU | HO | H1 | H2/D | H3/D | H4D| D D |D ... D| D D D D
SlaveLU | D D D D D D D |D ... D| D D D D 22 Bits
SlaveLU | D D D D D D D |D ... D| D D D D Portn+2
Slave LU D D D D D D D D ... D D D D D

Master LU | HO | H1 | H2/D | H3/D | H4D| D D |D ... D| D D D D
Slave LU | D D D D D D D |D ... D| D D D D 22 Bits
SlaveLU | D D D D D D D |D ... D| D D D D Portn +3
Slave LU D D D D D D D D ... D D D D D

Notes:
1. HO through H4 are packet header bytes. The number of packet header bytes depends on the device configuration.
2. D is user data.

Functional Description prs64G.03.fm
Page 28 of 159 July 2, 2002



IBM PowerPRS 64G

Packet Routing Switch

3.3.5.2 Shared Memory Addresses

When two devices are configured for external speed expansion, the master device input and output control-
lers forward shared memory addresses to the slave device input and output controllers. The master device
transmits this information via two speed-expansion buses: MSBusInputAddrBidi (for ingress addresses) and
MSBusOutputAddrBidi (for egress addresses).

3.4 Packet Format According to Packet Type

3.4.1 Packet Signaling

The master LU carries the packet header, which contains a packet qualifier byte (the first byte, HO) and one to
four bytes (H1 to H4) of additional information. Depending on the packet type, the packet qualifier byte may
contain information about:

« Packet type

» Packet priority

» Packet color (for switchover support)

» Packet filtering information (for switchover support)
» Best-effort flag

* Flywheel counters

» Extended bitmap

» Header parity

The packet qualifier byte may also include reserved bits. Reserved bits pass through the device unmodified.
Unless otherwise specified, reserved bits must be set to ‘0’
3.4.2 Data/Control Packet Format

Figure 3-6 presents the format of a 2-Gbps data packet or control packet. Tables 3-2 and 3-3 on page 30
describe the packet qualifier byte.

Figure 3-6. 2-Gbps Data/Control Packet Format

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 e Byte (L-1)
Master LU HO H1 | H2/D | H3/D | H4/D D D D ... D D D D D
16 Bits
Slave LU D D D D D D D D ... D D D D D

Notes:
1. HO through H4 are packet header bytes. The number of packet header bytes depends on the device configuration.
2. D is user data.
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Table 3-2. Data/Control Packet, Byte HO

Encoding per Bit Position

Packet Type 0 1 2:3 4 5 6:7

Ext'ended Parity Protection Best Effort Reserved chket

Bitmap Priority

i 00, 01,
Red compliment data/control packet Oorl Oorl 01 Oorl Oorl 10, or 11
Red direct data/control packet Oorl Oorl 10 Oorl Oorl 00, 01,
10, or 11

Blue data/control packet Oorl Oorl 11 Oorl Oor1l 00, 01,
10, or 11

Table 3-3. Data/Control Packet, Byte HO Field Descriptions

Bit(s) Field Name
0 Extended Bitmap
1 Parity
2:3 Protection
4 Best Effort

Functional Description
Page 30 of 159

Description

When enabled, designates the range of output ports addressed by the destination bitmap in the
data packet header (see Section 3.4.2.2 Extended Bitmap on page 32).

When enabled for a 16-port device:

0 The data packet header addresses ports 0 to 7 with a one-byte bitmap.

1 The data packet header addresses ports 8 to 15 with a one-byte bitmap.
When enabled for a 32-port device:

0 The data packet header addresses ports 0 to 15 with a two-byte bitmap.
1 The data packet header addresses ports 16 to 31 with a two-byte bitmap.

This function is enabled with the extended bitmap enable bit in the Configuration 0 Register
(page 85). When the extended bitmap function is enabled, the extended flywheel function is also
enabled (see Section 3.4.2.3 Extended Flywheel on page 32).

Even parity calculated on the entire packet header (HO to H4, depending on the header length),
including reserved bits. Parity calculation always includes the number of bytes defined by the
header length, even if there is no information in a header byte. The parity bit is used to ensure that
the packet header is valid.

Specifies the traffic type (red data packet, blue data packet, or idle packet) and the application
method of the bitmap filter to the ingress packet destination bitmap (header bytes H1 through H4).
The bitmap filter is specified with the Bitmap Filter Register (page 101). The PowerPRS 64G uses
the resulting masked destination bitmap to route the packet. If the resulting bitmap is all zeros, the
PowerPRS 64G ignores the packet. Note that control packets are detected before the bitmap filter is
applied.

Protection Field Color Bitmap Filter
00 Not applicable  Not applicable (packet is an idle packet or a service packet).
01 Red (backup) Packet destination bitmap is bitwise ANDed with bitwise
complement of bitmap filter.
10 Red (active) Packet destination bitmap is bitwise ANDed with bitmap
filter.
11 Blue (unfiltered) Packet destination bitmap is used as is (no filter).

This filtering function supports switchover and load balancing (see Section 3.10.1 Switchover Mech-
anism on page 49).

Flags packets as best-effort bandwidth traffic when the best-effort discard function is enabled.

1 The packet is flagged as best-effort bandwidth traffic, and the PowerPRS 64G can discard
it, if necessary.

0 The packet is flagged as guaranteed bandwidth traffic, and the PowerPRS 64G cannot dis-
card it.

When the best-effort discard function is enabled, excess output port congestion triggers a mecha-
nism that discards best-effort bandwidth traffic to provide output port access to guaranteed band-
width traffic. The best-effort discard function is enabled with the best-effort discard enable bit in the
Configuration 0 Register (page 85). See Section 3.5.6 Best-Effort Discard on page 38 for more
information.
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Table 3-3. Data/Control Packet, Byte HO Field Descriptions
Bit(s) Field Name Description
5 Reserved Reserved.

Specifies the packet priority for data packets:
00 Priority O (highest priority)
01 Priority 1
10 Priority 2
6:7 Packet Priority 11 Priority 3 (lowest priority)

Data packets with a high priority are always transmitted before those with a lower priority. However,
the credit table makes it possible to guarantee minimum bandwidth for low-priority packets (see
Section 3.6.3 Credit Table on page 42). Service packets and control packets are transmitted before
data packets, regardless of data packet priority.

For data packets, the extended bitmap bit, protection field, best-effort bit, and packet priority field of the
packet qualifier byte (HO) are always transmitted without modification. The extended bitmap bit has an effect
only when the extended bitmap function is enabled (see Section 3.4.2.2 Extended Bitmap on page 32). The
best-effort bit has an effect only when the best-effort discard function is enabled (see Section

3.5.6 Best-Effort Discard on page 38). The protection field and packet priority field are always processed by
the PowerPRS 64G, and the user must set them to the appropriate values.

For ingress data packets, packet header bytes H1 through H4 contain the packet destination bitmap; that is,
they designate the output ports to which the packet is destined and the output queues into which the packet
will be enqueued. Byte H1 maps ports 0 to 7, byte H2 maps ports 8 through 15, byte H3 maps ports 16
through 23, and byte H4 maps ports 24 through 31 (see Table 3-4.)

Table 3-4. Data/Control Packet, Bytes H1 through H4

Output Port Mapped by Header Bit

Header Byte
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
H1 Port 0 Port 1 Port 2 Port 3 Port 4 Port 5 Port 6 Port 7
H2 Port 8 Port 9 Port 10 Port 11 Port 12 Port 13 Port 14 Port 15
H3 Port 16 Port 17 Port 18 Port 19 Port 20 Port 21 Port 22 Port 23
H4 Port 24 Port 25 Port 26 Port 27 Port 28 Port 29 Port 30 Port 31

Note: This bitmap applies when the extended bitmap function is disabled.

Note: For the PowerPRS 64G, the destination bitmap is a logical bitmap. Each logical port can be mapped to
any physical port using the Bitmap Mapping Register (page 107). For example, logical bitmap 0 can address
physical port 1 (rather than physical port 0).

For ingress and egress control packets, packet header bytes H1 through H4 contain only zeros.

3.4.2.1 Output Queue Grants

For egress data packets, the content of bytes H1 through H4 depends on whether the output queue grant
function is enabled. When this function is enabled, bytes H1 through H4 of egress data packets and idle
packets contain the output queue grants used for ingress flow control (see Section 3.5.1 Output Queue
Grants on page 37). The output controller inserts the output queue grants into the packet header. Output
gueue mapping in these four bytes follows the same pattern as output port mapping in ingress data packets
(see Table 3-4). When the output queue grant function is disabled, the content of bytes H1 through H4 (that
is, the destination bitmap) remains unchanged as data packets move through the device.
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The output queue grant function is enabled or disabled by setting the output queue grant insertion enable bit
in the Configuration 1 Register (page 87). In normal operation, the output queue grant function is enabled,
and egress data packet and idle packet header bytes H1 through H4 contain the output queue grants. The
output queue grants indicate the status of the output queues and control whether the devices attached to the
input ports can transmit packets to the PowerPRS 64G. This information is carried simultaneously for all the
output queues of a single priority. Consecutive packets carry a different priority, cycling from highest to lowest
priority. For example, when two priorities are enabled, two packets are necessary to transmit complete output
gueue grant information. When all four priorities are enabled, the complete output queue grant information is
transmitted in a four-packet cycle.

If the three thresholds enable bit is set in the Configuration 1 Register, the cycle is reduced to three packets,
and output queue grant information is only transmitted for priorities 0, 1, and 2. Once the grants for priority 2
are transmitted, the grants for priority O are transmitted in the next packet. Compared to four priorities, this
reduces the output queue grant information update time. When the three thresholds function is enabled, the
output queue thresholds for priorities 2 and 3 must be set to the same value and the shared memory thresh-
olds for priorities 2 and 3 must be set to the same value.

3.4.2.2 Extended Bitmap

In normal PowerPRS 64G operation, every data packet header addresses every port. With the extended
bitmap function enabled, each data packet header addresses only half the ports. This reduces the destination
bitmap field length and increases the packet payload size. When the extended bitmap function is enabled, the
bitmap addresses 16 ports within a one-byte field in each of two packets or 32 ports within a two-byte field in
each of two packets (when disabled, twice as many bytes per packet are required to address all the ports).

When the extended bitmap function is enabled, only half the ports (either the low-numbered half or the
high-numbered half) are addressed in a single packet cycle. Broadcast operation requires two packet cycles,
and multicast operation requires either one or two packet cycles depending on whether the active bits are
distributed over half the ports or all the ports.

The extended bitmap function is enabled with the extended bitmap enable bit in the Configuration O Register
(page 85). Once enabled, the extended bitmap bit in the data packet qualifier byte (HO) designates the range
of ports addressed by that header. Note that when the extended bitmap function is enabled, the extended
flywheel function is also enabled.

3.4.2.3 Extended Flywheel

An egress data packet or idle packet header normally contains the output queue grants for a single priority
and all the ports. With the extended flywheel function enabled, each packet header contains the output queue
grants for a single priority for only half of the ports (either the low-numbered half or the high-numbered half) in
a single packet cycle. This reduces the bitmap field length and increases the packet payload size.

The extended flywheel function is enabled when the extended bitmap function is enabled. When the
extended flywheel function is enabled along with the output queue grant function, the PowerPRS 64G
provides output queue grants for 16 ports within a one-byte bitmap field in each of two packets or 32 ports
within a two-byte bitmap field in each of two packets (when disabled, twice as many bytes per packet are
required to provide output queue grants for all the ports).

Functional Description prs64G.03.fm
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3.4.3 Idle Packet Format

Figure 3-7 presents the format of an idle packet. Tables 3-5 and 3-6 (page 34) describe the packet qualifier
byte. In egress idle packets, the content of header bytes H1 through H4 depends on whether the output
gueue grant function is enabled. When this function is enabled, egress idle packet header bytes contain the
output queue grants used for ingress flow control (see Section 3.5.1 Output Queue Grants on page 37) and
synchronization (see Section 3.4.3.1 Flywheel Counters on page 34). In egress and ingress idle packets, a
one-byte side communication channel contains communications to and from the attached devices. The
remaining bytes, except for the trailer (that is, the last byte of each LU), are filled with x'CC’ characters.

Figure 3-7. Idle Packet Format

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 e Byte (L-1)
Master LU HO H1 |H2/CC|H3/CC|H4/CC| SCC | CC |CC ... CC| CC cc ccC T
16 Bits
Slave LU cC cC CcC CcC cC CcC CC |CcC ... CcC| cC cC CcC T

Notes:

1. HO through H4 are packet header bytes. The number of packet header bytes depends on the device configuration.
2. SCC is side communication channel data. Bits 4:7 are copies of bits 0:3.
3. CC denotes x'CC’ characters. T is a trailer.

Table 3-5. Idle Packet, Byte HO

Encoding per Bit Position

Packet Type 0 1 2:3 4:5 6:7
Extended . . .
Flywheel Parity Protection Color Grant Priority
. 00, 01,
Blue idle packet Oorl Oorl 00 00 10, or 11
) 00, 01,
Red idle packet Oorl Oorl 00 01 10, or 11
prs64G.03.fm Functional Description
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Table 3-6. Idle Packet, Byte HO Field Descriptions

Bit(s) Field Name Description

For egress idle packets, when the output queue grant function (see Section 3.4.2.1 Output Queue
Grants on page 31) and extended flywheel function (see Section 3.4.2.3 Extended Flywheel on
page 32) are enabled, designates the ports for which the idle packet is carrying output queue

grants.

When enabled for a 16-port device:

0 The idle packet header provides output queue grants for ports O to 7 with a one-byte
bitmap.

1 The idle packet header provides output queue grants for ports 8 to 15 for a one-byte

0 Extended Flywheel bitmap.

When enabled for a 32-port device:

0 The idle packet header provides output queue grants for ports 0 to 15 with a two-byte
bitmap.

1 The idle packet header provides output queue grants for ports 16 to 31 with a two-byte
bitmap.

The extended flywheel function is enabled when the extended bitmap function is enabled. The
extended bitmap function is enabled with the extended bitmap enable bit in the Configuration O
Register (page 85).

Even parity calculated on the entire packet header (HO to H4, depending on the header length),
including reserved bits. Parity calculation always includes the number of bytes defined by the
header length, even if there is no information in a header byte. The parity bit is used to ensure that
the packet header is valid, and ignores any additional information carried in the idle packet.

1 Parity

2:3 Protection Set to ‘00’ for idle packets.

Identifies the idle packet color for switchover support:
00 Blue

01 Red

Others Reserved

4:5 Color

For egress idle packets, when the output queue grant function is enabled (see Section
3.4.2.1 Output Queue Grants), indicates the priority of the output queue grants carried by the idle
packet:
00 Priority O (highest priority)
6:7 Grant Priority 01 Priority 1
10 Priority 2
11 Priority 3 (lowest priority)

This field is used to synchronize the attached device output queue flywheel counter. For ingress
packets, the grant priority field is ignored (its value is ‘xx’).

3.4.3.1 Flywheel Counters

Output queue grant transmission requires one packet cycle per priority. For each port, an internal flywheel
counter determines the output queue grant priority carried by each egress packet cycle. The grant priority
field of the egress idle packet qualifier byte includes the output queue grant priority determined by the
flywheel counter (that is, the flywheel counter value). The attached device uses the grant priority field to
synchronize its own internal flywheel counter to the PowerPRS 64G internal counter. Because complete
output queue grant transmission requires a fixed number of consecutive packet cycles, continuous synchroni-
zation is not required. Synchronization occurs only upon transmission of egress idle packets, which carry the
output queue grant priority in the packet qualifier byte (see Table 3-7 on page 35 for an example). The
number of priorities for which the PowerPRS 64G transmits output queue grants is set in the priority enable
field of the Configuration 1 Register (page 87).
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Table 3-7. Example of Egress Idle Packets Carrying the Output Queue Grant Priority

Flywheel
Counter Value/
Output Queue 3 0 1 2 3 0 1
Grant Priority
Idle Idle
Packet Type Data (grant priority Data Data (grant priority Data Data
field = ‘00") field = 117)

3.4.3.2 CRC Checksum

The trailer byte of each ingress and egress idle packet contains an eight-bit cyclic redundancy check (CRC)

checksum value calculated over all the bytes sent over a stream since the last idle packet trailer byte. Ingress
data packet and control packet trailers also contain user data. Depending on how the device is programmed,
the CRC checksum value may also be calculated on ingress service packets to insure compatibility with the

IBM Packet Routing Switch PRS28.4G.

CRC encoding is defined by the generating polynomial X8 + X4 + X3 + X2 + 1. The initialization value for CRC
checksum calculation is programmable via the eight-bit trailer CRC initialization field in the Configuration 1
Register (page 87). This value is set so that the resulting CRC trailer of a synchronization packet is equal to
x'33’ for all LU lengths. When an idle packet is received, the CRC is verified. If a CRC error is detected, the
error, if not masked, is reported via a CRC error interrupt. Regardless of the mask condition, the CRC error bit
is set in the Status Register (page 59), and the port is identified via the CRC Error Register (page 92). The
number of CRC errors for all the ports is reported in the trailer CRC error count field in the Error Counter
Register (page 93).

3.4.4 Synchronization Packet Format

Figure 3-8 presents the format of a synchronization packet, and Table 3-8 describes the packet qualifier byte.
The synchronization packet trailer byte, always x'33’, guarantees the synchronization pattern. All the other
bytes in a synchronization packet are filled with x'CC’ characters.

Figure 3-8. Synchronization Packet Format

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 c Byte (L-1)
Master LU | CC CcC CcC CcC CcC cc | CC |cC ... cCc| cC cc CcC 33
16 Bits
Slave LU CcC CcC CcC CcC CC CcC cC |[CcC ... CC| cCC CcC cC 33
Notes:
1. CC denotes x'CC’ characters.
2. The last byte of each LU is a trailer, which is always x‘33'.
Table 3-8. Synchronization Packet, Byte HO
Encoding per Bit Position
Packet Type
0 1 2 3 4 5 6 7
Synchronization packet 1 1 0 0 1 1 0 0
prs64G.03.fm Functional Description
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3.4.5 Service Packet Format

Figure 3-9 presents the format of a service packet, and Table 3-9 describes the packet qualifier byte. The
parity is checked on the header length. For ingress service packets, the trailer byte is filled with either a trailer
CRC (see Section 3.4.3.2 CRC Checksum on page 35) or any character, depending on if the option to
process yellow packets as data packets is set in the Configuration 1 Register (page 87). All the other bytes
are filled with any character. For egress service packets, all but the packet qualifier byte are filled with any
character.

Figure 3-9. Service Packet Format

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 - Byte (L-1)
Master LU HO X X X X X X X ... X X X X T/X
16 Bits
Slave LU X X X X X X X X ... X X X X T/IX

Notes:

1. HO is the packet header byte.

2. X means that the byte is filled with any character.

3. The last byte of each LU is a trailer, which is filled with a trailer CRC or any character (depending on the settings).

Table 3-9. Ingress Service Packet, Byte HO

Encoding per Bit Position

Packet Type
0 1 (parity) 2 3 4 5 6 7
Yellow type 1 service packet 0 Oorl 0 0 0 Oor1l Oor1l
Yellow type 2 service packet 0 Oorl 0 0 1 1 Oorl Oorl
Yellow type 3 service packet 1 Oorl 0 0 1 0 Oorl Oorl

3.5 Ingress Flow Control

Ingress flow to the PowerPRS 64G is controlled by a variety of mechanisms, primarily:

« Output queue grants that reflect the output queue occupancy. There is one output queue grant per
output and per priority.

* Memory grants that reflect the shared memory occupancy. There is one memory grant per priority.

The PowerPRS 64G issues output queue grants and memory grants to the ingress side of the attached
devices. These grants allow the devices to transmit packets to the PowerPRS 64G. Ingress flow is also
controlled by receive grants, the flow control latency function, and the best-effort discard function. Each of
these flow control mechanisms is discussed below.

Note: An attached device can transmit a unicast packet to the PowerPRS 64G only when it has received
both the memory grant and the output queue grant for the destination output. An attached device can transmit
a multicast packet to the PowerPRS 64G when it has received a memory grant (output queue grants are not
required).
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3.5.1 Output Queue Grants

Output queue grants:
» Prevent packets of a single priority destined for the same output from filling the shared memory.
» Prevent low-priority packets from occupying too much shared memory.

The PowerPRS 64G issues an output queue grant for an output priority when the total number of packets in
the output queue is below the output queue threshold for that priority. The PowerPRS 64G removes the grant
when the number of packets is equal to or greater than the threshold (there is no hysteresis). The four
programmable output queue thresholds, one for each output priority, are accessed through the Threshold
Access Register (page 102). As described in Section 3.4 on page 29, the PowerPRS 64G inserts the output
gueue grants into the egress data packet and idle packet headers by enabling the output queue grant inser-
tion enable bit in the Configuration 1 Register (page 87).

To generate output queue grants, the PowerPRS 64G continuously compares the total packet count in each
output queue to the four output queue thresholds. However, the PowerPRS 64G output queue grant table is
refreshed only once per packet cycle. This guarantees that all the attached devices receive the same flow
control information.

3.5.2 Memory Grants

The PowerPRS 64G issues a memory grant for a priority when the total number of packets in the shared
memory is below the shared memory threshold for that priority. The PowerPRS 64G removes the grant when
the number of packets is equal to or greater than the threshold (there is no hysteresis). The four program-
mable shared memory thresholds, one for each priority, are accessed through the Threshold Access
Register. The memory grants are provided on the MemoryGrantOut pins.

To generate memory grants, the PowerPRS 64G continuously compares the total packet count to the four
shared memory thresholds. The memory grants are refreshed every 32 ns so that all the attached devices
receive the same flow control information.

Programming the Shared Memory Thresholds

The shared memory threshold for priority O should be programmed to:

NumberOfPackets —64 — (32 x MemoryGrantLatency) —ControlPacketReception —ControlPacketTransmission

where:

NumberOfPackets = total packet storage available in the shared memory (either 512, 1024,
or 2048, depending on the speed expansion configuration; see
Table 2-1 on page 20)

64 = the addresses that the input controllers always hold in reserve

MemoryGrantLatency = transmission and processing time of the memory grant by the attached
device plus one, calculated in LUs

ControlPacketReception = number of locations reserved for control packet reception, which is 32

ControlPacketTransmission = 1, for the location reserved for the local processor to send a control
packet
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3.5.3 Shared Memory Overrun

The PowerPRS 64G receives any incoming packet that has a store address, regardless of output queue and
shared memory occupancy (unless the flow control latency function requires packet discard; see Section
3.5.5 Flow Control Latency). If a packet is received when the input controller does not have an available store
address, the input controller discards the packet. This condition is reported in the no address interrupt bit in
the Status Register (page 59). An interrupt is raised if the condition is not masked with the no address inter-
rupt bit in the Interrupt Mask Register (page 65). This error occurs only if the shared memory thresholds are
programmed incorrectly, or if the attached device is not responding to the memory grant information.

3.5.4 Receive Grants

The receive grant function permits filtering of incoming packets based on their destination. Thirty-two
ReceiveGrantin bits filter the destination bitmaps of incoming packets:

» When ReceiveGrantin(i) is high, incoming packets can be placed in output queue i.

* When ReceiveGrantin(i) is low, incoming packets cannot be placed in output queue i, regardless of their
destination bitmaps.

For simple switching systems, the receive grant function allows switchover without packet loss. It is an exten-
sion of the bitmap filter (ReceiveGrantin pins are ANDed with the bitmap filter), only on device-level pins, and
has the exact same effect. When using the receive grant function:

« The color mechanism and the bitmap filter function should be disabled.
« The Bitmap Filter Register (page 101) must be set to x'FFFF'.
« Only data packets with the packet qualifier byte (HO) protection field set to ‘10’ can be transmitted.

This function is enabled with the receive grant enable bit in the Configuration 1 Register (page 87). For more
information about the bitmap filter, see Table 3-3 on page 30.

3.5.5 Flow Control Latency

The input controller flow control latency function detects operational errors with the attached devices. This
function is enabled with the flow control latency field in the Configuration O Register (page 85). When the flow
control latency function is enabled, the input controller checks whether an incoming unicast packet is
destined to an output for which neither an output queue grant nor a memory grant has been issued in the past
n packet cycles. For a multicast packet, the input controller checks only the memory grant information. If the
packet is destined for an output for which no grants have been issued, the packet is discarded. This error is
reported via the flow control violation bit in the Status Register and, unless masked in the Interrupt Mask
Reqister, the error generates a flow control violation interrupt. The violating ports are identified by the corre-
sponding bits in the Flow Control Violation Register (page 94).

3.5.6 Best-Effort Discard

In some applications, certain low-priority traffic is more important than the high-priority traffic that monopo-
lizes the output port and prevents low-priority traffic from accessing the port. The best-effort discard function
attempts to correct this situation by categorizing incoming traffic as either “guaranteed bandwidth” or
“best-effort bandwidth.” Best-effort bandwidth traffic is discarded at the input controllers, when necessary, to
provide output port access to guaranteed traffic. The best-effort discard function helps to ensure guaranteed
bandwidth traffic quality of service. This function is enabled with the best-effort discard enable bit in the
Configuration 0 Register.
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When the PowerPRS 64G is operating as a lossy switch, the best-effort discard flow control function is acti-
vated as soon as the aggregate traffic load for an output port exceeds its capacity for a given time period. The
PowerPRS 64G discards only traffic flagged as best-effort; guaranteed bandwidth traffic is never discarded.
Guaranteed bandwidth traffic congestion is managed through the normal flow control mechanism. Best-effort
discard from the shared memory is completed in a single burst to minimize the number of affected packets.

3.5.6.1 Best-Effort Discard Counters

Operation of the lossy switch is based on a set of five counters (see Table 3-10) per output port that are incre-
mented when the port’s output queues receive specific packet types.

Table 3-10. Best-Effort Discard Counters

Counter Description
Counter 1 The main counter. Counts each incoming packet.

Counts each incoming packet that is either guaranteed bandwidth of any priority or best-effort bandwidth of

Counter 2 priority O, 1, or 2.
Counts each incoming packet that is either guaranteed bandwidth of any priority or best-effort bandwidth of
Counter 3 s
priority O or 1.
Counter 4 Counts each incoming packet that is either guaranteed bandwidth of any priority or best-effort bandwidth of
priority 0.
Counter 5 Counts each incoming packet that is guaranteed bandwidth of any priority.

Best-effort discard counters are decremented at a packet speed equivalent to the throughput of the port (the
line rate is provided by a register defined at port initialization). The counters are accessible via the Best-Effort
Resources Access Register (page 108).

3.5.6.2 Best-Effort Discard Thresholds

Three thresholds govern the best-effort discard process:
» Enable discard threshold. When counter 1 reaches this threshold, the discard process starts.
« Halt discard threshold. When counter 1 reaches this threshold, the discard process stops.

« Priority discard threshold. This threshold, in comparison to counters 1, 2, 3, and 4, determines which
packets are discarded:

- When counter 1 is above the priority discard threshold, best-effort packets of priority 3 are discarded.
- When counter 2 is above the priority discard threshold, best-effort packets of priority 2 are discarded.
- When counter 3 is above the priority discard threshold, best-effort packets of priority 1 are discarded.
- When counter 4 is above the priority discard threshold, best-effort packets of priority O are discarded.

The priority discard threshold only determines which packets are discarded; the halt discard threshold deter-
mines when the discard process stops. The best-effort discard thresholds are accessed via the Best-Effort
Resources Access Register.

Figure 3-10 on page 40 illustrates how the best-effort discard thresholds operate. In the figure, best-effort
discard starts because counter 1 for the output port exceeds the enable discard threshold. Counters 1, 2,
and 3 are all above the priority discard threshold and, consequently, the best-effort packets of priority 1, 2,
and 3 destined for that output port are discarded at the input controller. Discard continues until counter 1 falls
below the halt discard threshold.
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Figure 3-10. Best-Effort Discard Counters and Thresholds
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The assumption is that guaranteed bandwidth should be engineered so that it never exceeds the priority
discard threshold—it dequeues traffic without the need for flow control. However, situations exist in which the
traffic pattern changes before the halt discard threshold is reached. In this case, if another counter crosses
the priority discard threshold, the input controllers will discard additional packets.

3.5.6.3 Best-Effort Discard Filters

Best-effort discard occurs within the input controllers, which filter the destination bitmaps of incoming packets
(see Figure 3-11 on page 41). There is one best-effort discard filter per priority. The best-effort discard filter is
used as a destination bitmap mask, with the discard set to ‘0’. For each combination of destination output port
and priority, there is a 20-bit counter that provides discard quantity and rate information. These drop counters
are enabled with the best-effort drop counters enable bit in the Configuration O Register (page 85) and are
accessible via the Best-Effort Resources Access Register (page 108).

When an incoming packet arrives at the PowerPRS 64G, the packet priority field, best-effort bit, and destina-
tion bitmap are provided to the best-effort filter logic. If the packet is read as best-effort, the best-effort discard
filter for the packet priority is applied to the destination bitmap. If the combination is ‘0", the packet is dis-
carded rather than enqueued, and the corresponding drop counter (or counters for a multicast packet) is
updated.
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Figure 3-11. Best-Effort Discard Filters
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3.6 Egress Flow Control

Egress flow from the PowerPRS 64G is controlled by a variety of mechanisms, including send grants, the
send grant antistreaming function, and the credit table.

3.6.1 Send Grants

Egress flow from the PowerPRS 64G to an attached device is controlled primarily by a grant mechanism.
The PowerPRS 64G transmits a packet on an output when the attached device issues a send grant for that
output. When the send grant is removed, the PowerPRS 64G generates idle packets. Send grants are
provided on the SendGrantin pins. In normal operation, the attached device issues send grants without
packet priority restrictions.

In send-grant-per-priority mode, the attached device determines which packet priority is allowed to exit the
PowerPRS 64G and issues send grants for packets of that priority. This mode is enabled with the Send Grant
per Priority Register (page 83).

In send-grant-per-priority mode, the output SendGrantin pins are multiplexed over one line according to
priority. The serial information is timed by nine 16-ns clock intervals derived from half the LU-byte clock. The
serial information begins with a unique packet header followed by the priority bits:

'ojo]o]o]1][pPo[P1]P2]|P3|
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The ‘00001’ pattern cannot be reproduced by any combination of the SendGrantin signals. Phase alignment
and pattern delineation are performed by edge detection on the first ‘1’ following four ‘0’s by oversampling the
SendGrantin line. Alignment is performed for every new set of SendGrantin values, which ignores long-term
clock phase jitter. This bit pattern can be padded by ‘0’s if its length needs to be adjusted (for example, to the
LU size).

Note: In send-grant-per-priority mode, control packets and service packets are sent to an output port if the
send grant for that output is active for at least one priority.

3.6.2 Send Grant Antistreaming

The optional send grant antistreaming function is intended to prevent a defective attached device from indefi-
nitely removing the send grant. This function is enabled with the send grant antistreaming enable bit in the
Configuration O Register (page 85). If a send grant is not issued for any priority for a given number of contig-
uous packet cycles, the antistreaming function (if enabled) internally forces the send grant to active for all
priorities until the attached device issues another send grant. The number of contiguous packet cycles (from
16 to 2048) is programmable using the send grant antistreaming threshold field in the Configuration O
Register. When the number of packet cycles is exceeded, a violation is reported via the send grant violation
bit in the Status Register (page 59), and an interrupt is raised if the violation is not masked with the send grant
violation bit in the Interrupt Mask Register (page 65). The port with the violation is reported in the Send Grant
Violation Register (page 97).

When the send grant antistreaming function is enabled, the output queue read manager also considers the
send grant active and sets an internal send grant to avoid congestion inside the PowerPRS 64G. The internal
send grant is removed when the attached device resumes the normal send grant.

3.6.3 Credit Table

In the basic PowerPRS 64G configuration, the output queue read manager schedules packet transmission for
each output port in the following order:

1. Service packets
Control packets
Priority O data packets
Priority 1 data packets
Priority 2 data packets
Priority 3 data packets

oA wWN

The credit table provides a weighted cycling mechanism that can be programmed to guarantee minimum
bandwidth for low-priority packets. For each output port, the credit table indicates the packet priority to be
transmitted during each packet cycle. The credit table includes 256 entries, or credits, per port. The credit
table is read once per packet cycle; that is, the priority entry is read for the current credit number, which
generates a credit for that priority. The credit number is incremented by one for every packet cycle. After
credit number 255, the credit number returns to 0.

When a credit is generated for a priority, a packet of that priority is sent on the output port if there is a packet
in the output queue and the send grant is active for that priority. If either the output queue is empty or the
send grant is inactive, the basic algorithm applies.

Use of the credit table is specified by the credit table enable bit in the Configuration 1 Register (page 87).
Indirect access to the credit table is provided via the Credit Table Access Register (page 104).
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3.7 Packet Reception

Packets are received on an input port asynchronously with packets received on other input ports. When a
packet arrives at an input port, the input controller analyzes the packet header parity and takes the following
actions:

« If the header parity is incorrect, the input controller discards the entire packet. The error is reported via
the header parity error bit in the Status Register (page 59), the affected port is identified in the Header
Parity Error Register (page 93), and the header parity error count field is incremented in the Error
Counter Register (page 93). The header parity error generates an interrupt unless it is masked with the
header parity error bit in the Interrupt Mask Register (page 65).

« If the header parity is correct, the input controller analyzes the packet type and extracts the flow control
information. If the packet matches the color specified in the color select field in the Command Register
(page 100), packet reception is reported in the Color Packet Received Register (page 96). Further action
depends on the packet type and is discussed below.

When two devices are configured for speed expansion, the input controller on the master device conducts the
packet header analysis and extraction, then forwards the packet control information to the input controller on
the slave device.

Note: A multicast packet is stored only once in the shared memory, but its shared memory address is
enqueued in each output queue indicated by its destination bitmap. Each output port transmits a multicast
packet according to the first-in-first-out structure of its output queue; consequently, a multicast packet is not
necessarily transmitted at the same time on every port. A multicast packet has only one priority that applies to
all its destinations.

3.7.1 Idle Packet Reception

When an idle packet is received on an input port, the input controller verifies the CRC in the trailer byte. If a
CRC error is detected and not masked, the error is reported via a CRC error interrupt. Also, regardless of the
mask condition, the CRC error bit is set in the Status Register and the port is identified in the CRC Error
Register (page 92). The number of CRC errors for all the ports is reported in the trailer CRC error count field
in the Error Counter Register. When two devices are configured for speed expansion, both the master and
the slave device verify the CRC in the trailer byte.

3.7.2 Data Packet Reception

The input controllers discard an ingress data packet when:
« All packet destination output ports are disabled.

* The data packet is received when the input controller does not have an available store address, and the
packet cannot be stored in the shared memory. This flow control error occurs only if the shared memory
thresholds are programmed incorrectly or if the attached device is not responding to the memory grant
information. This error is reported via the no address interrupt bit in the Status Register and generates an
interrupt unless it is masked with the no address interrupt bit in the Interrupt Mask Register.

» Required output queue grants or memory grants have not been issued. This flow control error occurs only
if the attached device does not follow the ingress flow control information. This error is reported via the
flow control violation bit in the Status Register and generates an interrupt unless it is masked with the flow
control violation bit in the Interrupt Mask Register.
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« After packet filtering, the bitmap is all zeros.

» The best-effort discard mechanism within the input controllers is enabled, and a discard condition exists
(see Section 3.5.6.3 Best-Effort Discard Filters on page 40).

3.7.3 Control Packet Reception

The input controller recognizes an ingress data packet with an all-zero destination bitmap as a control packet.
Control packet reception is reported via the control packet received bit in the Status Register (page 59) and
generates an interrupt to the local processor unless it is masked with the control packet received bit in the
Interrupt Mask Register (page 65).

The input controller inserts the input port number into five bits of the control packet header byte, H1, as
follows:

Reserved Input Port Number

v vy v
01 2[3 4 5 6 7|

If the force address insertion bit of the Configuration 1 Register (page 87) is setto ‘1’, the input controller also
inserts the input port number into ingress data packet headers. This feature is used for testing.

An ingress control packet is stored in the shared memory, and its shared memory address is placed in the
control packet queue. The local processor reads the content of the shared memory address according to the
process described in Section 3.7.4 Reading an Ingress Control Packet on page 45.

A control packet occupies either one or two rows in the shared memory depending on the packet size and the
speed expansion configuration (see Table 3-11).

Table 3-11. Shared Memory Addresses for Ingress Control Packets

External Speed Internal Speed Packet Size Addresses to Read in
Expansion Expansion (bytes) Master and Slave Shared Memory Banks

No No 32t0 40 A

No Yes 32to0 40 A

Yes No 32t0 40 A

No No 64 to 80 Aand A+1

No Yes 64 to 80 Aand A + 1024

Yes No 64 to 80 A

Yes No 128 to 160 Aand A+1
Aand A+1

No Yes 12810 160 A+ 1024 and A + 1025

Yes Yes 128 to 160 Aand A + 1024
AandA+1

Yes Yes 256 to 320 A+ 1024 and A + 1025
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The control packet queue contains a maximum of 32 packets. If the queue is full when a control packet
arrives, the packet is discarded. This event is reported via the control packet discard bit in the Status Register
(page 59) and generates an interrupt unless it is masked with the control packet discard bit in the Interrupt
Mask Register (page 65). The Control Packet Counter Register (page 94) provides the number of control
packets currently enqueued.

Note: When two devices are configured for speed expansion, the input controller on the master device con-
ducts the control packet reception activities, and only the master device generates control packet received
interrupts.

3.7.4 Reading an Ingress Control Packet

When accessing the shared memory to read a control packet in a speed expansion configuration, the
sequencer guarantees master and slave device shared memory access time of up to one LU length for LUs of
lengths other than 16 and 32 bytes. For LUs of 16 and 32 bytes, the control packet access priority enable bit
in the Configuration 1 Register (page 87) must be set to ‘1’ to guarantee shared memory access time of up to
three LU lengths (the actual access time depends on the latency of the attached device in reacting to the
memory grant mechanism). This setting applies only to single device configurations or to the master device in
a speed expansion configuration. In a speed expansion configuration, a master operation follows a slave
operation as described below, and the slave shared memory access is complete when the master shared
memory access is complete.

When the local processor receives a control packet received interrupt, it initiates the following sequence:

1. The local processor issues a “load next control packet address” command via the Command Register
(page 100). This command loads the shared memory content from the first address in the control packet
gueue into the internal memory row register. (For more information about the internal memory row regis-
ter, see Section 5.4.18 Shared Memory Access Registers on page 98.)

2. The local processor reads the first row (or only row; see Table 3-11 on page 44) of the control packet
using the Shared Memory Pointer Register (page 99) and the Shared Memory Data Register (page 99).

3. If necessary, the local processor reads the second row of the control packet using the Shared Memory
Pointer Register and the Shared Memory Data Register. As shown in Table 3-11, if the first row occupies
shared memory address A, then the second row occupies shared memory address A + 1 or A + 1024.

4. The local processor issues a “free control packet address” command via the Command Register to free
the first address in the control packet queue.

5. If the control packet counter value is greater than zero or if another control packet received interrupt has
been issued, the local processor repeats steps 1 through 4.

In external speed expansion, the shared memory start address for a control packet is the same in both the
slave and the master devices. After the local processor issues the “load next control packet address”
command to the master device, the local processor must read the master Shared Memory Pointer Register
and write its contents to the slave Shared Memory Pointer Register. If the control packet access priority
enable bit in the Configuration 1 Register is set (when the LU size is 16 or 32 bytes and the device is loaded
at 100 percent), the local processor must issue a read command to the slave device and then issue a read
command to the master device before the control packet data from the slave and master devices can be read.
Once the first row of data has been completely read in both the master and slave devices, the same
slave-master command sequence is required to read the second row in both devices. This sequence guaran-
tees access time to the slave shared memory. All the rows in both the master and slave devices must be read
before the “free control packet address” command is issued to the master device.
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Note: When two devices are configured for speed expansion, the “load next control packet address” com-
mand and the “free control packet address” command are issued (via the Command Register [page 100]) to
the master device. These commands are ignored when issued to the slave device.

3.8 Packet Transmission

3.8.1 Output Port Servicing

PowerPRS 64G output ports are designed for continuous packet transmission, and packet transmission
starts at a fixed point in time (see Table 3-12). If neither a control packet nor a data packet is available for
transmission on an output port, the port will transmit an idle packet. Control packets are always transmitted
on an output port before any other packets in the shared memory destined for that port, but they do not affect
the performance of high-priority traffic. Control packet transmission is relatively infrequent because the local
processor access is slow compared to the data packet traffic rate. When two devices are configured for
external speed expansion, packet transmission starts at the same time on both the slave and master devices.

Table 3-12. Packet Transmission Time

Output Port Number 8-ns Byte Cycle Output Port Number 8-ns Byte Cycle
0 (reference), 16 0 8,24 2
1,17 4 9,25 6
2,18 8 10, 26 10
3,19 12 11, 27 14
4,20 1 12, 28 3
5,21 5 13,29 7
6, 22 9 14, 30 11
7,23 13 15,31 15

3.8.2 Look-Up Tables

Two look-up tables allow the byte transmission sequence of egress packets to be rearranged. One look-up
table designates the byte transmission sequence for the master data stream and the other look-up table
designates the byte transmission sequence for the slave data stream. Only the first 16 data bytes of each
data row of a byte stream can be rearranged. These 16 data bytes correspond to the 16 entries in each
look-up table that identify if and when a data byte will be sent and if and when a data byte will be repeated
(see Table 3-13 on page 47 for an example). All the output ports use the same look-up tables. The Look-Up
Table Access Register (page 106) provides indirect access to these tables.
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Table 3-13. Example of Byte Reordering Using Look-Up Tables

Byte Sequence before Ordering Look-Up Table Entry Sequence Byte Sequence after Ordering
Byte O 3 Byte 3
Byte 1 4 Byte 4
Byte 2 5 Byte 5
Byte 3 3 Byte 3
Byte 4 4 Byte 4
Byte 5 5 Byte 5
Byte 6 15 Byte 15
Byte 7 14 Byte 14
Byte 8 13 Byte 13
Byte 9 12 Byte 12

Byte 10 11 Byte 11
Byte 11 10 Byte 10
Byte 12 9 Byte 9
Byte 13 8 Byte 8
Byte 14 7 Byte 7
Byte 15 6 Byte 6
Byte 16 - Byte 16

3.8.3 Control Packet Transmission

When accessing the shared memory to write a control packet in a speed expansion configuration, the
sequencer guarantees master and slave device shared memory access time of up to one LU length for LUs of
lengths other than 16 and 32 bytes. For LUs of 16 and 32 bytes, the control packet access priority enable bit
in the Configuration 1 Register (page 87) must be set to ‘1’ to guarantee shared memory access time of up to
three LU lengths (the actual access time depends on the latency of the attached device in reacting to the
memory grant mechanism). This setting applies only to single device configurations or to the master device in
a speed expansion configuration. In a speed expansion configuration, a master operation follows a slave
operation as described below, and the slave shared memory access is complete when the master shared
memory access is complete.

Depending on the speed expansion configuration and packet length, either one or two shared memory
addresses are reserved for the local processor to write a control packet (see Table 3-14 on page 48). The
local processor has write access to the entire packet memory and controls the transmission of the row
content.
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Table 3-14. Reserved Shared Memory Addresses for Egress Control Packets

External Internal Packet Size Reserved Shared Memory
Speed Expansion Speed Expansion (number of bytes) Address
No No 3210 40 0
No No 64 to 80 Oand 1
No Yes 64 to 80 0 and 1024
Yes No 64 to 80 0
Yes No 128 to 160 Oand 1

Control packets are transmitted sequentially. Note that control packets can start only at shared memory loca-
tion zero. To transmit a control packet:

1. The local processor builds the first (or only) row of the control packet in the internal memory row register
via the Shared Memory Data Register (page 99).

2. The local processor issues an internal memory row register “write at shared memory address 0” com-
mand via the Shared Memory Pointer Register (page 99).

3. If necessary, the local processor repeats steps 1 and 2 for the second row of the control packet. The
shared memory address specified in step 2 will be either 1 or 1024.

4. The local processor specifies the output ports from which the control packet must be transmitted by load-
ing the Control Packet Destination Register (page 101). This step initiates control packet transmission, if
the send grant is active.

5. The local processor waits for an “all control packets transmitted” interrupt in the Status Register
(page 59). This interrupt occurs when all rows of the control packet have been transmitted.

When two devices are configured for speed expansion, the local processor must write a row to the slave
device and then to the master device before transmitting the control packet. This slave-master sequence
guarantees access time to the slave shared memory. The local processor transmits the control packet by
loading the Control Packet Destination Register for the master device.

3.8.4 Idle Packet Transmission

An output port transmits idle packets when neither control packets nor data packets are available, or when
the SendGrantin signal is low (that is, when the attached device has not issued a send grant to the
PowerPRS 64G). Idle packet transmission occurs as follows:

« If the idle color force bit in the Configuration 0 Register (page 85) is set to ‘1’, the port transmits idle pack-
ets of the color specified by the idle color bit in the Configuration 0 Register.

« If the idle color force bit in the Configuration 0 Register is set to ‘0', the port transmits idle packets of the
color specified by the expected color bit in the Configuration 0 Register, if both the following conditions
have been met:

- A packet of the same color as the expected color has been received on all active inputs since a color
clear command was last sent (via the Command Register [page 100]).

- The corresponding output queue is empty.

Otherwise, the port transmits idle packets of the opposite color.
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3.8.5 Service Packet Transmission

Service packets are generated by the local processor. The local processor builds the service packet in the
shared memory and transmits it to the desired outputs as if it were a control packet. Like control packets,
egress service packets do not carry a trailer CRC byte. The send grant must be active for service packet
transmission.

3.9 Side Communication Channel

A four-bit side communication channel (SCC) allows communication between the attached devices and the
PowerPRS 64G. SCC information is transferred in-band in the idle packet master LU (in byte 6, bits 0:3 and
4:7).

On the path from an attached device to the PowerPRS 64G, the attached device writes SCC information into
all ingress idle packets. An attached device may generate an idle packet to guarantee that an information
change is propagated in a minimum amount of time. When the PowerPRS 64G receives an idle packet, it
extracts and compares bits 0:3 and 4:7. If the values are identical, an internal register that contains this infor-
mation is refreshed, and the information is made available through the read-only Side Communication
Channel Input Reporting Register (page 109).

On the path from the PowerPRS 64G to the attached devices, the PowerPRS 64G inserts SCC information
from four input pins (SCCIn[0:3]) into all egress idle packets. All the output ports send the same SCC informa-
tion. The PowerPRS 64G automatically generates an idle packet to all the ports as soon as an edge is
detected on the SCCIn pins to guarantee that the information change is propagated in a minimum amount of
time.

3.10 Switchover Support

3.10.1 Switchover Mechanism

In redundant switch-plane operation, PowerPRS 64G switchover support is provided through a color mecha-
nism. This mechanism conducts scheduled switchovers without packet loss. During normal operation, data
packets and idle packets are coded red. Red traffic includes data packets with direct filtering, and link-live-
ness packets with either direct filtering or reverse filtering according to the mask set in the Bitmap Filter
Register (page 101). By setting reverse filtering in the packet protection field, attached devices can send
link-liveness packets to the ports on the backup switch plane (and thereby supervise the backup path). The
PowerPRS 64G registers and bits involved in the switchover process are described in Table 3-15 on page 50
and in the associated register descriptions in Section 5.
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Table 3-15. Registers and Bits Used for Switchover Support

Register or Register Field

Idle color force bit in the
Configuration 0 Register (page 85)

Idle color bit in the
Configuration 0 Register

Expected color bit in the
Configuration 0 Register

Color clear bit in the
Command Register (page 100)

Color Detection Disable Register
(page 90)

Expected Color Received Register
(page 92)

Bitmap Filter Register (page 101)

Description

1 Transmits all egress idle packets with the color specified by the idle color bit, regard-
less of the expected color bit setting. When the color mechanism is not used, this bit
must be set to ‘1’.

0 Allows the switchover mechanism to determine the color of egress idle packets by set-
ting the expected color bit. The PowerPRS 64G sends idle packets of the color speci-
fied by the expected color bit on output port n, if an expected color packet has been
received on all active inputs since the color clear command was last issued and output
queue n is empty. Otherwise, the PowerPRS 64G sends idle packets of the opposite
color on output port n. The color clear command is sent through the Command Regis-
ter (page 100).

Specifies the color assigned to all idle packets when the idle color force bit is set to ‘1"

0 Blue idle packets

1 Red idle packets

In this case, the PowerPRS 64G-generated idle packets will not change color during normal
operation.

Specifies the expected color of incoming packets after a color clear command is initiated
through the Command Register:

0 Blue packets
1 Red packets

Processed as a command (action is taken on the rising edge) to clear the idle packet color
state machine in preparation for packet color-change detection.

When a bit is active, disables the input port color detection mechanism and sets the corre-
sponding bit in the Expected Color Received Register. This mask indicates if an input port is
enabled and active during the color-based switchover process.

1 Either the expected color has been received on the input port since the last color clear
command or the corresponding bit is set in the Color Detection Disable Register.
0 The opposite color is still being received on the input port.

Specifies the mask applied to the ingress packet destination bitmap for switchover support and
load balancing in redundant switch-plane operation. Application of the bitmap filter depends on
the packet protection field (bits 2:3) of the packet qualifier byte, HO. The incoming packet bit-
map is logically ANDed with either a specified mask (red active packets) or its complement
value (red backup packets), or it is left unfiltered (blue packets; see Table 3-16). For more
information about operating this mask, see Table 3-3 in Section 3.4.2 Data/Control Packet For-
mat on page 29. Note that this register cannot be written to while the device is in standby.

Table 3-16. Ingress Data Packet Protection Field

Protection Field

Value Packet Color Filtering
o1 Red (backup) E’l?ecrket destination bitmap is bitwise ANDed with the bitwise complement of the bitmap
10 Red (active) Packet destination bitmap is bitwise ANDed with the bitmap filter.
11 Blue (unfiltered) Packet destination bitmap is used unfiltered.
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3.10.2 Scheduled Switchover Process

Redundant switch planes operate under one of two conditions:

« When one switch plane is active and the other is a backup. Data traffic flows only through the active
switch path.

* When both switch planes are operating under load balancing. Data traffic is split between the two switch
planes, which have complementary values in their Bitmap Filter Registers (page 101).

When two switch planes are initially operating under load balancing, the switchover process includes three
phases:

1. Rerouting traffic to one switch plane
2. Modifying the load-balancing configuration
3. Resuming traffic on both switch planes

The scheduled switchover process for the active/backup initial operating condition is very similar to this one.
Minor differences are identified below.

3.10.2.1 Phase 1: Rerouting Traffic to One Switch Plane

Before the scheduled switchover begins, data traffic is routed through both switch planes under the load-
balancing configuration specified in the Bitmap Filter Registers. During phase 1 of the switchover process,
traffic is rerouted so that it flows through only one switch plane. For this discussion, the Y switch plane is
dropped and the X switch plane remains active. Phase 1 is initiated on red traffic and is complete when all
traffic is blue.

To reroute traffic to one switch plane:

1. Because all current traffic (idle and data) is red, the local processor configures each PowerPRS 64G to
detect the color blue by changing the expected color bit and issuing a color clear command.

2. Allingress devices change the packet qualifier byte of their incoming packets to change the color from red
(normal traffic) to blue (no filtering). In addition:

« Onthe Y path, the ingress devices send all their buffered red data packets to the switch core, and
then start generating blue idle packets to the switch core.

« On the X path, all ingress devices send all their buffered red packets (regardless of priority) to the
switch core, and then begin sending their blue data packets to the switch core.

Simultaneously, the egress devices block data packet reception from the X switch plane by locking their
peer buffer (which connects the X and Y paths). This prevents blue traffic reception before red traffic is
fully exhausted. (If the switch planes were operating in an active/backup condition, this switch plane
would be the backup, and the only traffic would be link-liveness packets.)

3. When at least one blue packet (idle or data) has been received on each active input port of the X or Y
switch plane, then all the red data packets have been delivered to that switch plane and all the active
input ports will be receiving only blue packets (either idle or data). Each of the two local processors
attached to the serial host interface (SHI) may be informed, through polling, that its switch core is detect-
ing only blue packets.

Note: The Expected Color Received Register (page 92) indicates the receipt of a blue packet since the
last color clear command on each port that has not been tagged as inactive by the Color Detection Dis-
able Register (page 90). The color blue was set by the expected color bit. When all bits are set in the
Expected Color Received Register, the switch core is detecting only blue packets.
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4. On the Y switch plane, when at least one blue packet has been detected on each active input port and
output queue n is empty, the PowerPRS 64G begins to continuously generate blue (rather than red) idle
packets to port n. On the X switch plane, when at least one blue packet has been detected on each active
input port, the PowerPRS 64G begins generating blue (rather than red) idle packets, as necessary.

At this point, all egress packets from both switch planes are blue (idle packets or data packets on the
X path, and idle packets on the Y path). All data traffic is blue (unfiltered) and carried on the X path.

5. When all active egress devices have detected the arrival of a blue idle packet from the Y switch core and
these devices have no more packets to send from their packet buffer queue for that switch plane to the
attached traffic manager, then they unlock their peer buffer. This step unblocks traffic transmission from
the X switch plane, which will have blue packets waiting for transmission to the attached devices.

Phase 1 of the switchover is complete for the entire switch fabric. The egress devices may convey this
status to their attached processor.

3.10.2.2 Phase 2: Modifying the Load-Balancing Configuration

When phase 1 of the scheduled switchover is complete, all traffic through both switch planes is blue and data
traffic flows through only one plane. Both local processors can now safely modify the content of the Bitmap
Filter Register (page 101) in accordance with the new configuration parameters, which may specify new port
assignments for a different load-balancing configuration.

3.10.2.3 Phase 3: Resuming Traffic on Both Switch Planes

Phase 3 of the switchover starts the new load-balancing configuration. This phase is similar to phase 1,
except it is initiated on blue traffic and is complete when all traffic is red. For this discussion, the Y switch
plane is dropped and the X switch plane remains active. During phase 3, split traffic is resumed on both
switch planes.

To resume traffic on both switch planes:

1. Because all current traffic (idle and data) is blue, the local processor configures each PowerPRS 64G to
detect the color red by changing the expected color bit and issuing a color clear command.

2. All ingress devices stop changing the packet qualifier byte of their incoming packets so that the packet
color remains red. In addition:

* Onthe Y path, all ingress devices start generating red (rather than blue) idle packets to the switch
core.

* On the X path, all ingress devices send all their buffered blue packets (regardless of priority) to the
switch core, and then begin sending their red data packets to the switch core.

Simultaneously, the egress devices block data packet reception from the Y switch plane by locking their
peer buffer. This step prevents red traffic reception before blue traffic is fully exhausted.

3. When at least one red packet (idle or data) has been received on each active input port of the X or Y
switch plane, then all the blue data packets have been delivered to that switch plane and all the active
input ports will be receiving only red packets (either idle or data). Each of the two local processors
attached to the SHI may be informed, through polling, that its switch core is detecting only red packets.

4. On each switch plane, when at least one red packet has been detected on each active input port, the
PowerPRS 64G on that switch plane begins to generate red (rather than blue) idle packets, as necessary.

At this point, all egress packets from both switch planes are red.
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5. When all active egress devices have detected the arrival of a red idle packet from the X switch core and
these devices have no more packets to send from their packet buffer queue for that switch plane to the
attached traffic manager, then they unlock their peer buffer. This step unblocks traffic transmission from
the Y switch plane, which will have red packets waiting for transmission to the attached devices.

Switchover is complete for the entire switch fabric. The egress devices may convey this status to their
attached processor.

3.11 Port Paralleling

In port paralleling, four ports are grouped to form one link (see Figure 2-9 on page 22). Port paralleling is
possible only when the ports are grouped as follows:

e Ports 0,1, 2,and 3

* Ports 4,5,6,and 7

e Ports 8, 9, 10, and 11

» Ports 12, 13, 14, and 15
* Ports 16, 17, 18, and 19
» Ports 20, 21, 22, and 23
» Ports 24, 25, 26, and 27
» Ports 28, 29, 30, and 31

One or more of these groups may be used at a time. The desired groups are specified in the input port paral-
leling and output port paralleling fields in the Configuration O Register (page 85).

3.11.1 Packet Processing with Port Paralleling

Within a group of ports configured for port paralleling, each port transmits packets independently. A packet
received on a lower-numbered port is processed before a packet received at the same time on a higher-
numbered port. For example, when ports 0, 1, 2, and 3 are grouped, a packet received on port 0 is processed
(enqueued) before the packets received on ports 1, 2, or 3.

For packets within the same flow (that is, packets with the same combination of input, output, and priority),
packet sequence must be maintained through the switch fabric and packet ordering must be guaranteed
during packet transmission and reception. This is accomplished by offsetting packet transmission on each
port (within the group) by four clock cycles (32 ns). For example, when ports 0, 1, 2, and 3 are grouped, a
packet is transmitted on port 1 32 ns after a packet is transmitted on port 0.

3.11.2 Bitmap Mapping with Port Paralleling

When four ports are grouped for port paralleling, the ingress packet destination bitmap requires only one bit
to address the entire group of ports (compared to the four bits required to address four single ports). When all
32 ports are grouped for port paralleling, the PowerPRS 64G operates like an 8 x 8 port device and only
requires an 8-bit destination bitmap. A shorter bitmap header increases the total payload bandwidth available
on each port. The required destination bitmap length for ports grouped for port paralleling is as follows:

32 bits for up to two groups
24 bits for three to five groups
« 16 bits for six or seven groups
8 bits for eight groups
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Any port numbered as a multiple of four (that is, 0, 4, 8, 12,16, 20, 24, or 28) can be configured for four-way
port paralleling. The lowest-numbered ports in each of the fixed groups of four are used to identify the group.
For example, when ports 0, 1, 2, and 3 are grouped, the group is identified as port 0.

Table 3-17 shows how 32 PowerPRS 64G ports can be configured into eight groups (four ports each) for port
paralleling. Note that each group of ports is always referenced by the lowest-numbered port in the group. In
the table, the output queues associated with each group are shown in bold, and the physical output queues
“consumed” (no longer available) by the port paralleling configuration are shown in parentheses. The
mapping between the logical bit in the destination bitmap and the associated physical output queue is also
included.

Table 3-17. Port Paralleling Configuration Examples

Physical Output Queue Number According to Number of Groups Configured for Port Paralleling
Logical
Bitmap 0 Groups 1 Group 2 Groups 3 Groups 4 Groups 5 Groups 6 Groups 7 Groups 8 Groups
[32 Ports] [29 Ports] [26 Ports] [23 Ports] [20 Ports] [17 Ports] [14 Ports] [11 Ports] [8 Ports]

00 00 00 00 00 00 00 00

0 00 (01,02,03) = (01,02,03) | (01,02,03) | (01,02,03) | (01,02,03) | (01,02,03) | (01,02,03) | (01,02, 03)
1 01 04 04 04 04 04 04 04 04
(05,06, 07) | (05,06,07) | (05,06,07) (05, 06,07) | (05,606, 07) | (05, 06, 07) (05, 06,07)
08 08 08 08 08 08
2 02 05 08 (09, 10,11) | (09, 10,11) | (09,10,11) | (09,10,11) | (09, 10,11) | (09, 10, 11)
12 12 12 12 12
8 03 06 09 12 (13,14, 15) | (13,14,15) | (13,14,15) | (13,14,15) | (13,14,15)
16 16 16 16
4 04 07 10 13 16 (17,18,19) | (17,18,19) | (17,18,19) @ (17,18, 19)
20 20 20
5 05 08 1 14 1 20 (21,22,23) | (21,22,23) @ (21,22,23)
24 24
6 06 09 12 15 18 21 24 (25,26,27) | (25,26, 27
28
7 07 10 13 16 19 22 25 28 (29, 30, 31)
8 08 11 14 17 20 23 26 29
9 09 12 15 18 21 24 27 30
10 10 13 16 19 22 25 28 31
11 11 14 17 20 23 26 29
12 12 15 18 21 24 27 30
13 13 16 19 22 25 28
14 14 17 20 23 26 29
15 15 18 21 24 27 30
16 16 19 22 25 28
17 17 20 23 26 29
18 18 21 24 27 30
19 19 22 25 28 31

Note: Although these examples use the lowest possible numbered ports to configure the groups for port paralleling, this is not
required. The column headings show the number of four-port groups and the total number of ports (in brackets). The physical output
queues associated with each group are shown in bold, and the physical output queues “consumed” (no longer available) by the port
paralleling configuration are shown in parentheses.
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Table 3-17. Port Paralleling Configuration Examples

Physical Output Queue Number According to Number of Groups Configured for Port Paralleling
Logical
Bitmap 0 Groups 1 Group 2 Groups 3 Groups 4 Groups 5 Groups 6 Groups 7 Groups 8 Groups
[32 Ports] [29 Ports] [26 Ports] [23 Ports] [20 Ports] [17 Ports] [14 Ports] [11 Ports] [8 Ports]

20 20 23 26 29
21 21 24 27 30
22 22 25 28 31
23 23 26 29

24 24 27 30

25 25 28 31

26 26 29

27 27 30

28 28 31

29 29

30 30

31 31

Note: Although these examples use the lowest possible numbered ports to configure the groups for port paralleling, this is not
required. The column headings show the number of four-port groups and the total number of ports (in brackets). The physical output
queues associated with each group are shown in bold, and the physical output queues “consumed” (no longer available) by the port
paralleling configuration are shown in parentheses.
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4. Programming Interface

The serial host interface (SHI) is the programming interface between the local processor and the PowerPRS
64G. It provides access to all PowerPRS 64G internal resources through four signals:

» SHIClockIn

» SHISelectin#

» SHISerialDataln
* SHiISerialDataOut

The SHI and the SHI internal logic are synchronized to the SHI clock (see Section 7.2.2 SHI Signals on
page 120). The SHI clock operates at a lower frequency than the system clock.

4.1 SHI Instruction Register

An instruction scanned into the SHI is decoded into four parts:

Data field (32 bits)
Address field (6 bits)
OpCode field (2 bits)
Parity bit

]
=]
) [e]
s Q
s & Address Data (32)
SHISerialDataln i A \ v
—> (0|1 2|3 456 7 8/910111213141516171819202122 .. 40|
SHISerialDataOut
Computed Parity
Send Parity
Bit(s) Field Name Description
0 Parity If the parity is correct, executes the instruction. If the parity is incorrect, inhibits the instruction.
1:2 OpCode Specifies the SHI command to be executed. See Table 4-1 for descriptions of these commands.
3:8 Address Specifies the internal register to be read or written.
9:40 Data (32) Contains the value to be written or the value that has been returned.
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Table 4-1. SHI OpCode Commands

OpCode Operation Type Description

Required after a read status or read register command. Clears the data out of

00 No-Op 33-bit the SHI Instruction Register.

Loads the content of the Status Register (page 59) into the data field in the SHI
Instruction Register and simultaneously clears the Status Register. This com-

01 Read Status 3-bit mand requires the no-op command (OpCode ‘00’) to send the Status Register
content and parity over the SHISerialDataOut signal and clear the data field in
the SHI Instruction Register.

Writes the value of the data field in the SHI Instruction Register into the register

10 Write Register 41-bit specified by the address field in the SHI Instruction Register.

Loads the content of the register specified by the address field in the SHI
Instruction Register into the data field in the SHI Instruction Register. This com-

11 Read Register 9-bit mand requires the no-op command (OpCode ‘00’) to send the read result and
parity over the SHISerialDataOut signal and clear the data field in the SHI
Instruction Register.

Note: Each read status and read register command must be followed by the no-op command.

4.2 SHI Instruction Execution

An SHI instruction is invoked when the SHISelectIn# input is set to '0'. During execution, data transmitted
over SHISerialDataln is shifted into the SHI Instruction Register. Shifted serial data must begin with the least
significant bit and end with the most significant bit of the instruction to be executed. This scan operation is
synchronized with SHIClockln. Instructions always execute one SHI clock cycle after the SHISelectIn# signal
changes from an active to an inactive state.

4.3 SHI Parity Checking

Each instruction scanned into the SHI Instruction Register has one bit of parity protection. The parity bit is the
most significant bit (bit 0) of the SHI Instruction Register, and is the last bit scanned.

The SHI Instruction Register checks whether an incoming instruction has the required odd parity. If a parity
error is detected on a received instruction, the execution of that instruction is inhibited, and the SHI parity
error bit is set in the Status Register (page 59). All SHI command bits are protected by the parity bit (that is, if
SHISelectIn# is active during n SHI clock cycles, the parity is checked on n bits).

4.4 SHI Parity Generation

Both incoming and outgoing data carry odd parity. This parity is computed for each SHI clock cycle when the
SHISelectIn# signal is active. The computed parity is sent on SHISerialDataOut when the SHISelectIn# signal
is deactivated.
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4.5 Status Register

The PowerPRS 64G Status Register reports self-test status and error-related events. The SHI “read status”
command (see Section 4.1 SHI Instruction Register on page 57) can access the contents of the Status
Register.

Status Register bits generate an interrupt to the local processor unless otherwise noted in the descriptions
below. However, an interrupt can be masked by setting the corresponding bit in the Interrupt Mask Register
(page 65). The occurrence of an event for which the interrupt mask bit is set to '1' sets the corresponding bit
in the Status Register but does not activate the InterruptOut# signal. The InterruptOut# signal, which inter-
rupts the local processor, is activated only when the global interrupt mask bit is not set and the output driver
enable bit is set in the Reset Register (page 64).

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
Access Type Read/Clear (except as indicated below)
el
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=]
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Q
Q e}
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w E=]
k=] £
- = [=) _ L) %]
. £ & g Ees¢s
2 3 o S v c S o o
S 2 £ 2 _F 38 5 5288 2 &
5 2 £ 8F 5 %8 FEsoCg .8
e o £ = 5 S E € E > & g 8 g g2 5
= Z— g o =k g £ 5 2 E o ¥ x 8 & Z
wo E 28226 9%y . 58 s s gucs
2w .9’88”§‘§§§gg 9&35559%%
= - %) b b - = — = — — -
g S 258588838 gl 08 LBEES S
= 5 wgggggaico'Memory(d:)mugccog%
Reserved % S Reseved 3725 2228 FIb 52288z ac
y R EEEEEEEEN
0 1 2 3 4 5/6|7]8 9 10[11]12|13]14[15[16[17[1819[20 21 22[23[24]25|2627[28]29[30]31
Bit(s) Field Name Description
0:5 Reserved Reserved.
6 SHI Parity Error Set to ‘1’ when the serial host interface (SHI) detects a parity error in the SHI instruction.

Set to ‘1’ when the built-in self-test (BIST) controller completes internal processing after a logic
Logic BIST Done BIST request command. This command is issued by setting the logic BIST requested bit in the

7 (Read Only) Reset Register (page 64). Status Register bits 8:31 are forced to ‘0’ while the BIST is running. This
bit does not generate an interrupt.
8:10 Reserved Reserved.

Set to ‘1’ when an interrupt is generated because a bit in the DASL Signal Lost Register (page 74)

11 DASL Signal Interrupt has changed.

Picoprocessor 0

12 Set to ‘1’ when the internal processor for ports 0 to 15 generates an interrupt.

Interrupt
13 P|cc1[r)];g;:r(-;spstor 1 Set to ‘1’ when the internal processor for ports 16 to 31 generates an interrupt.
Memory BIST Done Set to ‘1’ when the BIST controller completes internal processing after a memory BIST request
14 M command. This command is issued by setting the memory BIST requested bit in the Reset Regis-
(Read Only) S A
ter. This bit does not generate an interrupt.
prs64G.03.fm Programming Interface
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Bit(s)

15

16

17

18

19

20:22

23

24

25

26

27

28

29

30

31

Field Name

Memory BIST Falil
(Read Only)

Highest Memory
Threshold Exceeded

No Address Interrupt

Send Grant Violation

All Queues Empty

Shared Memory Full

CRC Error

Header Parity Error

Address Corruption

Master/Slave
Parity Error

Control Packet
Discard

Control Packet
Received

All Control Packets
Transmitted

Processor Error

Flow Control Violation

Programming Interface
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Description

Set to ‘1’ when, after completion of the memory BIST process, at least one memory BIST check
failed on at least one RAM. This bit is valid only when the memory BIST done bit is asserted. This
bit does not generate an interrupt.

Set to ‘1’ when shared memory occupancy is equal to or greater than the priority 0 threshold. This is
an event, not a status; therefore, it occurs when shared memory occupancy exceeds the threshold
and does not change when occupancy falls below the threshold.

Set to ‘1’ when an interrupt is generated because a packet is received on an input port when no
store address is available.

Set to ‘1’ when an attached device removes the send grant for all priorities for the number of packet
cycles defined in the send grant antistreaming threshold field in the Configuration O Register

(page 85). The port is identified in the Send Grant Violation Register (page 97). This function is
enabled only when the link is synchronized and the output queue is enabled.

Set to ‘1’ by the edge detection that occurs as soon as all the output queues are empty.

Indicates that the total number of packets in the shared memory has exceeded the threshold for that
priority:

000 No priority is full

001 Priority 3 is full

010 Priorities 2 and 3 are full

011 Priorities 1, 2, and 3 are full
100 Priorities 0, 1, 2, and 3 are full

Others Reserved

This is an event, not a status; therefore, it occurs when the number of packets exceeds the thresh-
old and does not change when the number of packets falls below the threshold.

Set to ‘1’ when a data trailer CRC error is detected on an input port. The port is identified via the
CRC Error Register (page 92). The number of CRC errors for all the ports is reported in the trailer
CRC error count field in the Error Counter Register (page 93).

Set to ‘1’ when a parity error is detected in an incoming packet header. The port is identified via the
Header Parity Error Register (page 93). The number of parity errors for all the ports is reported in
the header parity error count field in the Error Counter Register.

Detected by the address manager. Set to ‘1’ when a counter is initialized to a value when its current
value is not zero or when an address is freed by an output controller when its counter value is zero.
When an address is corrupted, one or more addresses are lost from the pool of addresses available
to store packets. A reset is required to recover lost addresses.

Set to ‘1’ when a parity error is detected on the speed expansion bus that connects the master
device to the slave device.

Set to ‘1’ when an incoming control packet is discarded because the control packet receive queue is
full.

Set to ‘1’ when a new control packet is received. The number of control packets currently in the con-
trol packet receive queue is indicated by the Control Packet Counter Register (page 94).

Set to ‘1’ when a control packet has been successfully transmitted to all destinations.

Set to ‘1’ when an error is generated because the local processor initiated a new command or oper-
ation before the PowerPRS 64G internal logic was ready. This interrupt is generated when:
¢ There is a write to the Shared Memory Pointer Register (page 99) while a read or write opera-
tion is pending.
¢ There is a read from or write to the Shared Memory Data Register (page 99) while a read or
write operation is pending.

Set to ‘1’ when a flow control violation interrupt is generated. For unicast packets, this interrupt is
generated when a packet is destined to an output for which neither an output queue grant nor a
memory grant has been issued in the past n packet cycles. For multicast packets, only memory
grant information is used to detect violations. The flow control violation function is enabled, and n is
set, in the flow control latency field in the Configuration O Register. The violating ports are identified
by the corresponding bits in the Flow Control Violation Register (page 94).
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5. Register Descriptions

This section describes the registers, including field definitions, that provide the mechanism for PowerPRS
64G configuration specification and status reporting.

Table 5-1 identifies each register and provides the page number where the corresponding description is
located. In the register descriptions:

» Reserved hits return ‘0’ when read and ignore all write values.
» Spare bits can be read or written but do not affect device operation.

Table 5-1. Register Map (Page 1 of 2)

Register Name Address Access Page

SHI Internal Registers: x‘00’ to x'07’

PLL Programming Register x'00’ Read/Write 63
Reset Register X0l Read/Write 64
Interrupt Mask Register x'02’ Read/Write 65
BIST Counter Register x'03' Read/Write 66
BIST Data Register x'04’ Read/Write 67
BIST Select Register x'05’ Read/Write 68
Debug Bus Select Register x'06’ Read/Write 69
Reserved x'07’

DASL Programming Registers: x'08’ to x‘1C’

DASL Output Driver Enable Register x'08’ Read/Write 72
Output Port Enable Register x'09’ Read/Write 72
Synchronization Packet Transmit Register X'0A’ Read/Write 73
Input Port Enable Register x'0B’ Read/Write 73
DASL Signal Lost Register x‘oC’ Read Only 74
SDC RLOS Enable Register x'0D’ Read/Write 74
DASL Synchronization Hunt Register x'OE’ Read/Write 75
DASL Synchronization Status Register X'OF’ Read Only 75
Picoprocessor Instruction Memory Access Register x‘'10’ Read/Write 76
DASL Configuration Register x11’ Read/Write 77
DASL Port Error Register x12’ Read Only 78
DASL Port Quality Mask Register x‘13’ Read/Write 78
DASL Port Quality Register x'14' Read Only 78
SDC Resource Address Registers x'15" and x‘19’ Read/Write 79
SDC Resource Control Registers x'16" and x'1A’ Read/Write 80
SDC Resource Data Registers x'17" and x‘1B’ Read/Write 81
SDC Status Registers x‘18" and x'1C’ Read Only 82
prs64G.03.fm Register Descriptions
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Table 5-1. Register Map (Page 2 of 2)

Register Name
Flow Control Pin Status and Setting Registers: x'1D’ to x‘1F’
Send Grant per Priority Register
Send Grant Status Register
Receive Grant Status Register
Functional Registers: x‘20’ to x‘3F’
Configuration 0 Register
Configuration 1 Register
Output Queue Enable Register
Input Controller Enable Register
Color Detection Disable Register
Send Grant Enable Register
Force Send Grant Register
Expected Color Received Register
CRC Error Register
Header Parity Error Register
Error Counter Register
Flow Control Violation Register
Control Packet Counter Register
Output Queue Status Registers
Color Packet Received Register
Send Grant Violation Register
Occupancy Counter Register
Shared Memory Pointer Register
Shared Memory Data Register
Command Register
Control Packet Destination Register
Bitmap Filter Register
Threshold Access Register
Credit Table Access Register
Look-Up Table Access Register
Bitmap Mapping Register
Best-Effort Resources Access Register
Best-Effort Discard Alarm Register

Side Communication Channel Input Reporting Register

Register Descriptions
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Address

x‘1D’
X'1E’
X'1F

x‘20°
X271
X'22'
x23'
x24
X'25’
X‘26’
X'27
X'28'
x'29'
X2A
X'2B’
x'2C’
x'2D’ to x'30’
X371
x'32'
X33’
x'34’
x‘35’
X'36’
x'37
x'38’
X'39'
X'3A’
X'3B’
x'3C’
x‘3D’
x‘3E’
X'3F’

Access

Read/Write
Read Only
Read Only

Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read Only
Read/Clear
Read/Clear
Read/Clear
Read/Clear
Read Only
Read/Clear
Read/Clear
Read/Clear
Read Only
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read Only
Read Only

Page

83
83
84

100
101
101
102
104
106
107
108
109
109
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Note: Registers x'00’ to x'06’ are implemented in the serial host interface (SHI) logic and are reset by activat-
ing the PowerOnResetIn# input signal. These registers are accessible before the phase-locked loop (PLL) is
started or the flush is complete. All the bits in the remaining registers are set to ‘0’ during a flush, unless

otherwise specified.

5.1 SHI Internal Registers

5.1.1 PLL Programming Register

Address

Access Type

x‘00’

Read/Write

Reset Value ‘u100 0000 0000 0000 0000 00uu uuuu uuuu’, where ‘u’ = undefined

B =

4 @

- -

g & Tune Range A Range B Multiplier Observe Bits

voyov R Vv ¥
(0l1]2 3 4 5 6 7 8 9 10 11[12 13 14|15 16 17[18 19 20 21[22 23 24 25 26 27 28 29 30 31]

Bit(s) Field Name
0 PLL Locked
(read only)
1 PLL Reset
2:11 Tune
12:14 Range A
15:17 Range B
18:21 Multiplier

Observe Bits

22:31 (read only)

prs64G.03.fm
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Description
When set to ‘1’, the feedback clock is in phase with the reference clock.

When setto ‘1’, holds the PLL in a reset state. Cannot be released until the reference clock is stable
and the PLL is correctly programmed.

Used to optimize PLL stability and jitter. Must be set to ‘10 1011 1110’
Used to select the PLL output frequency. Must be set to ‘110'.
Not used. Must be set to ‘110'.

Defines the PLL feedback divider. Must be set to ‘0010'".

Used for testing (ten bits [20:11]).

Register Descriptions
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5.1.2 Reset Register

Address x'01’
Access Type Read/Write
Reset Value ‘0000 0011 vuul 1111 uuuu uuuu uu00 0100’, where ‘u’ = undefined
° @
n (%]
O] (0]
x o
o -
S B = . 2
S 2 3 2 % e T 2
EE g L < s 2 =
S & b= e S o
© 02 ¢ s w g
a @ 3 g = g c 5
< < 2 2 8 2 .
0O 0 o o € 3 a (2}
BT E2Es e 5 _ 08
Observe & = § §' < 2 2% g E
Version Level Bits 5 6 58 & O Observe Bits g 3 & 9 £
v AR ER R
01 2 3 4 5 6 78 9 10[11][12|13]14[15[16 17 18 19 20 21 22 23 24 25|26 27|28[29[30[31

Bit(s) Field Name
0:7 Version Level
’ (read only)
. Observe Bits
8:10 (read only)
1 Shared DASL
Controller 0 Reset
12 Shared DASL
Controller 1 Reset
13 Picoprocessor 0 Reset
14 Picoprocessor 1 Reset

15 Global Interrupt Mask

Observe Bits

16:25 (read only)

26:27 Reserved

28 Output Driver Enable

29 Flush
Logic BIST
30 Requested

Register Descriptions
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Description

Indicates the current version of the device.

Used for testing (three bits [0, 21, 22]).

When set to ‘1’, forces the DASL logic attached to ports 0 to 15 into a reset state. This bit must
remain asserted until the DASL Configuration Register (page 77) is fully programmed.

When set to ‘1’, forces the DASL logic attached to ports 16 to 31 into a reset state. This bit must
remain asserted until the DASL Configuration Register is fully programmed.

When set to ‘1’, forces the internal processor attached to ports 0 to 15 into a reset state. This bit
must remain asserted until the corresponding instruction memory is fully programmed.

When set to ‘1’, forces the internal processor attached to ports 16 to 31 into a reset state. This bit
must remain asserted until the corresponding instruction memory is fully programmed.

1 Disables event- and error-generated interrupts to the local processor. The device interrupt
signal (active low) is tristated and pulled up with an external resistor. The Status Register
(page 59) bits are asserted when the corresponding events or errors occur.

0 Enables event- and error-generated interrupts to the local processor.

Used for testing (ten bits [3, 2, 1, 6, 5, 4, 10, 9, 8, 7]).

Reserved.
1 Enables all device drivers until another configuration disables them.
0 Disables (tristates) all drivers except for the SHISerialDataOut driver.

When set to ‘1’, keeps all the device logic except the SHI internal logic in the reset state.

When set to ‘1’, enables the built-in self-test (BIST) controller to start executing the internal logic
BIST as soon as the flush bit is deactivated. This bit can be asserted only while the flush bit is
active. BIST completion is reported in the Status Register. See Section 6.4 Logic BIST Execution
Sequence on page 113 for more information.
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Bit(s) Field Name Description
When set to ‘1’, enables the BIST controller to start executing the memory BIST as soon as the
31 Memory BIST flush bit is deactivated. This bit can be asserted only while the flush bit is active. Memory BIST com-
Requested pletion and results are reported in the Status Register (page 59). See Section 6.5 Memory BIST

Execution Sequence on page 113 for more information.

5.1.3 Interrupt Mask Register

This register sets masks for the Status Register (page 59) application bits. Note that the occurrence of an
event for which the mask bit is set to ‘1’ sets the corresponding bit in the Status Register but does not
generate an interrupt. For information about an event or error masked here, see the Status Register bit
descriptions.

Address x'02'
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
el
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- 288 e s Mmw 2fsEezSB g
Spare 0 Spare O & & Spae T 2 § ZF Full orf2s=80=F a8t
v v vy vy AR EEEEERE R
/001 2 3 4 5/6|7 8 9 10[11]12|13]14 15[16[17[18]19|20 21 22[23[24]25|2627|28]29[30]31
Bit(s) Field Name Description
0:5 Spare Spare.
6 SHI Parity Error When set to ‘1’, masks this interrupt.
7:10 Spare Spare.
11 DASL Signal Interrupt |When set to ‘1’, masks this interrupt.
12 Picoprocessor 0 When set to ‘1’, masks this interrupt.
Interrupt
Picoprocessor 1 s o
13 Interrupt When set to ‘1’, masks this interrupt.
14:15 Spare Spare.
Highest Memory s L
16 Threshold Exceeded When set to ‘1’, masks this interrupt.
17 No Address Interrupt | When set to ‘1’, masks this interrupt.
18 Send Grant Violation |When set to ‘1, masks this interrupt.
prs64G.03.fm Register Descriptions
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Bit(s) Field Name Description
19 All Queues Empty When set to ‘1’, masks this interrupt.

20:22 Shared Memory Full | When set to ‘1’, masks this interrupt.

23 CRC Error When set to ‘1’, masks this interrupt.
24 Header Parity Error | When set to ‘1’, masks this interrupt.
25 Address Corruption | When set to ‘1’, masks this interrupt.
26 Master/Slave When set to ‘1’, masks this interrupt.

Parity Error
27 Control Packet Discard |When set to ‘1’, masks this interrupt.

Control Packet

28 Received When set to ‘1’, masks this interrupt.

29 All Control I_Dackets When set to ‘1’, masks this interrupt.
Transmitted

30 Processor Error When set to ‘1’, masks this interrupt.

31 Flow Control Violation |When set to ‘1’, masks this interrupt.

5.1.4 BIST Counter Register

Address x'03’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
BIST Cycle Count Reserved
v v v v

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22|23 24 25 26 27 28 29 30 31]

Bit(s) Field Name Description
0:22 BIST Cycle Count Specifies the number of BIST cycles to be performed.
23:31 Reserved Reserved.
Register Descriptions prs64G.03.fm
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5.1.5 BIST Data Register

This register, along with the BIST Select Register (page 68), provides indirect access to the internal pseudo-
random pattern generator (PRPG) and multiple-input signature (MISR) registers.

Address x'04’
Access Type Read/Write
Reset Value Undefined
PRPG/MISR Data Reserved
v v v v

|0 1 2 3 4 5 6 7 8 910111213141516171819202122‘232425262728293031|

Bit(s) Field Name Description
0:22 PRPG/MISR Data Con?alns the data that has been or will be exchanged using the settings provided in the BIST Select
Register.
23:31 Reserved Reserved.
prs64G.03.fm Register Descriptions
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5.1.6 BIST Select Register

This register, along with the BIST Data Register (page 67), provides indirect access to the internal PRPG and
MISR registers.
Write access to an internal PRPG or MISR register requires two SHI commands:

1. Write the BIST register select field in the BIST Select Register with the value specifying which internal
PRPG or MISR register is to be accessed.

2. Write the BIST Data Register with the value desired for the internal PRPG or MISR register specified in
step 1. The internal PRPG or MISR register is loaded.
Read access to an internal PRPG or MISR register requires two SHI commands:

1. Write the BIST register select field in the BIST Select Register with the value specifying which internal
PRPG or MISR register is to be accessed.

2. Read the BIST Data Register. The value for the internal PRPG or MISR register specified in step 1 is

returned.
Address x'05’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
8
]
(2]}
Joi
R0
g
o
5 Shift
o Spare Speed Reserved Scan Chain Length
v v v v v v v v v v

(0 1 2[3 4 5[6 7[8 9 10 11 12 13 14 15 16 17 18 19|20 21 22 23 24 25 26 27 28 29 30 31]

Bit(s) Field Name Description
Specifies the BIST register:
000 PRPGO
001 PRPG1
010 PRPG2
0:2 BIST Register Select |011 PRPG3
100 MISRO
101 MISR1
110 MISR2
111 MISR3
35 Spare Spare.
Defines the delay between the A and B clock pulses while shifting occurs during the BIST:
00 8 ns
6:7 Shift Speed 01 16 ns
10 24 ns
11 32ns
8:19 Reserved Reserved.

20:31 Scan Chain Length | Specifies the scan chain length.
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5.1.7 Debug Bus Select Register

Address
Access Type

Reset Value

x'06’
Read/Write

‘0000 0000 0000 0000 0000 0000 0000 0000

+ | «— Force Speed Expansion Bus Enable

Q
Q
IS
c
w
(2]
>3
m
(o))
a3 Debug Bus Input Controller
8 Spare Select Spare Select Reserved
R vy v
(012 3 4|5 6 7|8 9 10[11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|
Bit(s) Field Name Description
When set to ‘1’, enables the debug bus drivers as well as 0SC125MhzOut, OSC250MhzOut, and
0 Debug Bus Enable OSC500MhzOLL.
Force Speed When set to ‘1’, enables the master/slave bus drivers regardless of the device configuration.
Expansion Bus Enable Note_: Use this bit with caution to aqu destruction of the device drivers when the device is
configured for external speed expansion.
2:4 Spare Spare.
Specifies the device element for which the DebugDataOut[0:15] pins provide information:
000 Sequencer information
001 Address manager information
010 Packet routing switch general information
5:7 Debug Bus Select 011 Input controller (see bits 11:15) information
’ 9 100 Picoprocessor 0 instruction address and companion clock information
101 Picoprocessor 1 instruction address and companion clock information
110 Picoprocessor 0 internal information
111 Picoprocessor 1 internal information
Table 5-2 presents the DebugDataOut[0:15] pin information for each of the device elements.
8:10 Spare Spare.
11:15 | Input Controller Select | Specifies the input controller.
16:31 Reserved Reserved.

prs64G.03.fm
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Table 5-2. DebugDataOut[0:15] Pin Information by Debug Bus Select Field Value

Debug Bus Select
Field Value

DebugDataOut[0:3]

DebugDataOut[4:7]

DebugDataOut[8]
‘000’

DebugDataOut[9]

DebugDataOut[10]

DebugDataOut[11]

DebugDataOut[12:15]

DebugDataOut[0]
DebugDataOut[1]
‘001’ DebugDataOut[2]
DebugDataOut[3]
DebugDataOut[4]
DebugDataOut[5:15]

DebugDataOut[0]
DebugDataOut[1]
DebugDataOut[2]
DebugDataOut[3]
DebugDataOut[4]
DebugDataOut[5]
DebugDataOut[6]
‘010’ DebugDataOut[7]
DebugDataOut[8]
DebugDataOut[9]
DebugDataOut[10]
DebugDataOut[11]
DebugDataOut[12]
DebugDataOut[13]
DebugDataOut[14]
DebugDataOut[15]

Register Descriptions
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DebugDataOut[0:15] Pin(s)

Signal Carried

Sequencer Information

SEQ_T_TXARAToSlaves
SEQ_T_TXASAToSlaves
SEQ_MSSync
SPINP_SeqClk
SEQ_SeqClk
ARG_NotPGSelectToSEQ
SEQ_T_OQAStart

Address Manager Information

OQA_ASACountVal
ADM_MemFreeAck
ADM_Regenerating
ARG_NotPGSelectToADM
ADM_FreeARACtrIPktAck
OQA_ASAToADM

Packet Routing Switch General Information

B_CLK_8ns
C_CLK_8ns
CT_RAM_NC_CLK
OCM_B_CLK
DASL_TB1
DASL_TC1
DASL_TC2
MABIST_BCLK
MABIST_CCLK
MABIST_STCLK
MABIST_LBIST
PLL_Lock
PLL_Reset
SynchronousFlush
MabistRequest

BistRequest
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Table 5-2. DebugDataOut[0:15] Pin Information by Debug Bus Select Field Value (Continued)

Debug Bus Select

Field Value

DebugDataOut[0:4]

DebugDataOut[5]

DebugDataOut[6]

DebugDataOut[7]

‘011’ DebugDataOut[8]

(nput contole SHeCL 8! evgpataouts
controllers) DebugDataOut[10]
DebugDataOut[11]
DebugDataOut[12]
DebugDataOut[13]

DebugDataOut[14]
DebugDataOut[15]

DebugDataOut[0:15] Pin(s)

Signal Carried

Input Controller Information

ByteCounter
RowCounter
HdrPtyError
CRCError
Receiving
IdleCell
ControlCell
DataCell
ASAValid
NSAValid
AddrinTime

MasterByteCounterVal

Picoprocessor 0 or Picoprocessor 1 Instruction Address and Companion Clock

DebugDataOut[0:10]
‘100’ or ‘101
DebugDataOut[11:14]

DebugDataOut[15]

DebugDataOut[0:1]
DebugDataOut[2]
DebugDataOut[3]
DebugDataOut[4]
DebugDataOut[5]
‘110’ or ‘111’ DebugDataOut[6:7]
DebugDataOut[8:9]
DebugDataOut[10:11]
DebugDataOut[12]
DebugDataOut[13]
DebugDataOut[14]
DebugDataOut[15]

prs64G.03.fm
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Picoprocessor address
Reserved

Picoprocessor clock

Picoprocessor 0 or Picoprocessor 1 Internal Information

from IDCD_CC unit
MUXR_CNTL
MUXQ_CNTL
MUXA_CNTL
ImmediateDataFrominstruction
DataWidth
ALU_B_Select
ALU_A_Select
AccessPY
PY_Autolncrement
AccessPX

PX_Autolncrement
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5.2 DASL Programming Registers

These registers provide data-aligned synchronous link (DASL) logic access and control. The DASL logic
contains 32 DASL receivers, 32 DASL transmitters, and 2 shared DASL controllers (SDCs). SDC 0 controls
ports 0 to 15, and SDC 1 controls ports 16 to 31. Each SDC contains:

» A picoprocessor with instruction memory and local memory
» A set of I/O registers and hardware for DASL receiver control assistance

5.2.1 DASL Output Driver Enable Register

Address x'08’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

DASL Output Driver Enable (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
DASL Output Driver |1 Enables the DASL output driver for the port, if the output driver enable bit is set in the
0:31 Enable Reset Register (page 64) and the FullylnsertedIn# signal is active (low level).
(forportn=bhitn) |0 Disables (tristates) the DASL output driver.

5.2.2 Output Port Enable Register

Address x'09’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Output Port Enable (for port n = bit n)

v v
|O 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
0:31 Output Port Enable |1 Enables normal data transmission on the output port.
: (for port n = bit n) 0 Forces the data sent by the port to ‘0.
Register Descriptions prs64G.03.fm
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5.2.3 Synchronization Packet Transmit Register

Address X'0A’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Synchronization Packet Transmit (for port n = bit n)

v v
|O 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Enables the output port to transmit synchronization packets. While a port is transmitting
Synchronization Packet synchronization packets, the data packets destined to that port are discarded at the rate
0:31 Transmit they would have been transmitted. When a port is not transmitting synchronization pack-
(for port n = bit n) ets, it transmits other packet types normally.
0 Disables the output port from transmitting synchronization packets.

5.2.4 Input Port Enable Register

Address x'oB’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Input Port Enable (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Enables the input port. The picoprocessor is allowed to align and synchronize the data
0:31 Input Port Enable stream.
' (for port n = bit n) 0 Disables the input port. The picoprocessor is not allowed to align and synchronize the data

stream. Packets cannot be received.

prs64G.03.fm Register Descriptions
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5.2.5 DASL Signal Lost Register

Address x'0C’
Access Type Read Only
Reset Value Undefined

DASL Signal Lost (for port n = bit n)

v v
|O 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Does not detect a signal on at least one DASL to the corresponding input port.
0:31 DASL Signal Lost 0 Detects a signal on each link to the corresponding input port.

(for port n = bit n) If not masked, a change in any of these bits generates a DASL signal interrupt (see the Status Reg-
ister [page 59]).

5.2.6 SDC RLOS Enable Register

Address x'0D’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

SDC RLOS Enable (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Enables the SDC to react to a receiver loss-of-signal (RLOS) assertion on the port receiver
by resetting the port phase-alignment state machine. In this case, the port receivers must
0:31 SDC RLOS Enable be resynchronized.

(for port n = bit n) 0 Disables the SDC from reacting to an RLOS condition on the port receiver.

The DASL Signal Lost Register (page 74) always reports an RLOS condition.

Register Descriptions prs64G.03.fm
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5.2.7 DASL Synchronization Hunt Register

Address X'OF’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

DASL Synchronization Hunt (for port n = bit n)

v v
|O 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

When a bit in this register is set to ‘1’, enables the picoprocessor to start the data stream synchroni-
zation sequence (which includes bit phase alignment and packet delineation) for the corresponding
input port. The picoprocessor sets the corresponding bit in the DASL Synchronization Status Regis-
DASL Synchronization |ter at the beginning of this process; when the process is complete, the picoprocessor clears the bit.
0:31 Hunt When two PowerPRS 64Gs are configured for external speed expansion, the local processor must
(for port n = bit n) set the DASL Synchronization Hunt Register and check the DASL Synchronization Status Register
on the two devices separately. Similarly, the local processor must direct both the master device and
the slave device to transmit synchronization packets according to the Synchronization Packet Trans-
mit Register (page 73) setting.

5.2.8 DASL Synchronization Status Register

Address X'OF’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

DASL Synchronization Status (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

This register indicates the status of the link synchronization sequence (which includes bit phase
alignment and packet delineation) initiated by a synchronization hunt command issued via the
DASL Synchronization Hunt Register:

1 The synchronization sequence is complete, and normal packet reception is possible on
DASL Synchronization the port.
0:31 Status 0 The synchronization sequence is incomplete or the port is disabled.

(forportn=bitn)  l\when two PowerPRS 64Gs are configured for external speed expansion, the local processor must
set the DASL Synchronization Hunt Register and check the DASL Synchronization Status Register
on the two devices separately. Similarly, the local processor must direct both the master device and
the slave device to transmit synchronization packets according to the Synchronization Packet Trans-
mit Register (page 73) setting.

prs64G.03.fm Register Descriptions
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5.2.9 Picoprocessor Instruction Memory Access Register

This register provides access to the picoprocessor 0 (ports 0 to 15) and picoprocessor 1 (ports 16 to 31)
instruction memory.
Write access to the Picoprocessor Instruction Memory Access Register requires one SHI command:

1. Write the register with either the picoprocessor 0 select bit or the picoprocessor 1 select bit (not both) set
to ‘1", the write bit set to ‘1", the read bit set to ‘0’, and the instruction memory address field specifying the
instruction memory address.

Read access to the Picoprocessor Instruction Memory Access Register requires two SHI commands:

1. Write the register with either the picoprocessor 0 select bit or the picoprocessor 1 select bit (not both) set
to ‘1’, the write bit set to ‘0’, the read bit set to ‘1’, and the instruction memory address field specifying the
instruction memory address to be read.

2. Read the register to return the corresponding data field value.

Address X'10’

Access Type Read/Write

Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

g 8

3] 3]

0w o

o

(8] o Q (8]

S o < <

S8 2% %

t &8s & & Instruction Memory Address Data

RN’ Vi v
(0/1]2|3]4]5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description
0 Picoprocessor 0 Select |Set to ‘1’ for access requests to and from picoprocessor 0 instruction memory.
1 Picoprocessor 1 Select |Set to ‘1’ for access requests to and from picoprocessor 1 instruction memory.
2 Write Access Set to ‘1’ to write to the picoprocessor instruction memory.
3 Read Access Set to ‘1’ to read from the picoprocessor instruction memory.
4 Spare Spare.

Instruction Memory

5:15 Specifies the instruction memory address (between 0 and 2000) to be accessed.

Address
. Specifies the data written to, or the value read from, the specified picoprocessor instruction memory
16:31 Data
address.
Register Descriptions prs64G.03.fm
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5.2.10 DASL Configuration Register

This register must be loaded before the shared DASL controller 0 reset and shared DASL controller 1 reset
bits are released in the Reset Register (page 64). In addition, this register must be loaded before the instruc-
tion memory is loaded. The required loading process is as follows:

1. In the Reset Register, set the shared DASL controller O reset, shared DASL controller 1 reset, pico-
processor 0 reset, and picoprocessor 1 reset bits.

2. Load the DASL Configuration Register.
3. Release the shared DASL controller 0 reset and shared DASL controller 1 reset bits.
4. Load the instruction memory.
5. Release the picoprocessor 0 reset and picoprocessor 1 reset bits.
Address x11’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
SDC 0O: SDC 1:
SDC 0: Nibbles SDC 1: Nibbles
Number of Ports per Port Reserved Number of Ports per Port Reserved
v v v v v v o v v v v v

/001 2 3 4[5 6 7|8 9 10 11 12 13 14 15]16 17 18 19 20|21 22 23[24 25 26 27 28 29 30 31]

Bit(s) Field Name Description
0:4 SDC 0: Number of Ports | The number of ports handled by picoprocessor 0. Must be set to x'0F'".
5:7 SDC 0: Nibbles per Port | The number of DASLs per port. Must be set to 3.
8:15 Reserved Reserved. Must be set to 1.
16:20 |SDC 1: Number of Ports | The number of ports handled by picoprocessor 1. Must be set to x'0OF'.
21:23 | SDC 1: Nibbles per Port| The number of DASLs per port. Must be set to 3.

24:31 Reserved Reserved. Must be set to 1.

prs64G.03.fm Register Descriptions
July 2, 2002 Page 77 of 159



IBM PowerPRS 64G

Packet Routing Switch

5.2.11 DASL Port Error Register

Address x'12’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

DASL Port Error (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

DASL Port Error

031 (for port n = bit n)

When set to ‘1, the DASL-receiver state machine has detected a port error.

5.2.12 DASL Port Quality Mask Register

Address X'13’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

DASL Port Quality Mask (for port n = bit n)

v v
/0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description

DASL Port Quality Mask

031 (for port n = bit n)

When set to ‘1’, resets the corresponding bit in the DASL Port Quality Register.

5.2.13 DASL Port Quality Register

Address x'14'
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

DASL Port Quality (for port n = bit n)

v v
|O 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1’, the picoprocessor has detected a minimum-eye violation on the port. A mini-
mume-eye violation indicates that one or more of the port's DASLs are operating outside of device
specifications (see the Glossary on page 151).

DASL Port Quality

031 (for port n = bit n)

Register Descriptions prs64G.03.fm
Page 78 of 159 July 2, 2002



IBM PowerPRS 64G
Packet Routing Switch

5.2.14 SDC Resource Address Registers

These registers are not used in normal operating mode.

Address x'15" SDC 0 (ports 0 to 15)
x'19° SDC 1 (ports 16 to 31)
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
Reserved Resource Address
v v v v

|0 1 2 3 4 5 6 7 8 9101112131415|16171819202122232425262728293031|

Bit(s) Field Name Description
0:15 Reserved Reserved.

Specifies the resource address for a read or write operation, allowing indirect access to the local

16:31 Resource Address ) h
store and picoprocessor I/O registers.
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5.2.15 SDC Resource Control Registers

These registers are not used in normal operating mode.

Address x'16" SDC 0 (ports 0 to 15)
x1A’  SDC 1 (ports 16 to 31)
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
S
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§ &g g8 o 8o Spare Request &  select Port Select Requested Status Count
B EEREEER vy B EER vy v
lo]1]2]3[4]5][6]|7]8 9 10 11[12 13 14 15]16[17 18 19|20 21 22 23[24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
. 1 Enables th st tent.
0 Control Register Enable navles the register c.on en . . .
0 Ignores all the other bits of this register except the requested status count bit.
1 Halt Processing When set to ‘1’, the picoprocessor stops all processing.

When set to ‘1’, the picoprocessor stops all processing but continues to update the status and

2 Halt Port Processing respond to debug requests.
3 Halt Temperature When set to ‘1’, the picoprocessor does not perform any port processing functions beyond

Compensation initialization.
4 Restrict Temperature |When set to ‘1’ the picoprocessor performs all port processing functions, but the multiplexer setting

Compensation is not adjusted beyond initialization.

Halt on 1 . . s
5 e When set to ‘1’, the picoprocessor stops all processing after the next initialization error.
Initialization Error
Halt on Temperature 1 . .
6 Compensation Error When set to ‘1’, the picoprocessor stops all processing after the next data mode.
When set to ‘1’, the picoprocessor writes the current DASL receiver settings to all ports that have
7 Force DASL Refresh completed initialization but does not perform data mode compensation.
8:11 Spare Spare.
Register Descriptions prs64G.03.fm
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Bit(s) Field Name Description

Specifies which services the picocode should perform:

0000  No operation

0001 Requests read access from the address in the corresponding SDC Resource Address
Register (page 79)

0010 Requests write access from the address in the corresponding SDC Resource Address
Register

12:15 Encoded R t
neoded Reques 0101 Loads sample memory
1000 Requests a delayed line sample from the DASL specified by the port select and DASL
select fields
1001 Updates the DASL data structure with the corresponding SDC Resource Data Register
(page 81) input for the DASL receiver specified by the port select and DASL select fields
Others Reserved
16 Spare Spare.
17:19 DASL Select Specifies a specific port DASL for a given action.

Specifies the port for a given action. A port select field request is processed at the next service
20:23 Port Select opportunity for that port. If the designated port value is higher than the number of existing ports, the
request is processed for port 0.

Read by the picoprocessor. The value of this field is incremented by one and written to the updated
status count field in the corresponding SDC Status Register (page 82). This mechanism allows the
application to verify that the picoprocessor is operating correctly.

Requested Status

24:31 Count

5.2.16 SDC Resource Data Registers

These registers are not used in normal operating mode.

Address X117 SDC 0 (ports 0 to 15)
X'1B’ SDC 1 (ports 16 to 31)
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
Data
v v

|O 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
0:31 Data Contains the SDC resource data for read and write operations.
prs64G.03.fm Register Descriptions
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5.2.17 SDC Status Registers

An SDC Status Register is loaded by the functional picocode when the corresponding picoprocessor reset bit
is released in the Reset Register (page 64).

Address x'18  SDC 0 (ports 0 to 15)
x'1C’ SDC 1 (ports 16 to 31)
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
Current Port
DASL Control Code Version DASL Control Code Revision Reserved Identification Updated Status Count
v v v v v v v v v v

/0 1 2 3 4 5 6 7|8 9 10 11 12 13 14 15|16 17 18 19]20 21 22 23|24 25 26 27 28 29 30 31|

Bit(s) Field Name Description

0:7 DASL ConFroI Code The DASL control code version that is running.

Version

. DASL Control Code . . .
8:15 Revision The DASL control code revision that is running.
16:19 Reserved Reserved.
20:23 Current Port The port number that is currently being processed by the SDC

’ Identification '

Written by the picoprocessor. The value of this field is equal to the value of the requested status
24:31 | Updated Status Count |count field in the corresponding SDC Resource Control Register (page 80) plus one. This mecha-
nism allows the application to verify that the picoprocessor is operating correctly.

Register Descriptions prs64G.03.fm
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5.3 Flow Control Pin Status and Setting Registers

5.3.1 Send Grant per Priority Register

Address x'1D’
Access Type Read/Write
Reset Value Undefined

Send Grant per Priority (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

1 Enables the send-grant-per-priority mode on the port. When this mode is enabled, the
attached device issues send grants based on packet priority.

Disables the send-grant-per-priority mode. When this mode is disabled, the attached
device issues send grants without packet priority restrictions.

See Section 3.6.1 Send Grants on page 41 for more information.

Send Grant per Priority 0

031 (for port n = bit n)

5.3.2 Send Grant Status Register

Address x'1E’
Access Type Read Only
Reset Value Undefined

Send Grant Status (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

If the send-grant-per-priority mode is enabled for the port (with the Send Grant per Priority Regis-
ter), a ‘1’ in this bit indicates that the incoming signal contains the send-grant-per-priority framing
Send Grant Status | ‘00001’ and the send grant for at least one priority.

0:31 .

(for port n = bit n) If the send-grant-per-priority mode is disabled for the port (see the Send Grant per Priority Regis-
ter), this bit indicates the current level of the incoming send grant input signals from the attached
device.

prs64G.03.fm Register Descriptions
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5.3.3 Receive Grant Status Register

Address xX'1F
Access Type Read Only
Reset Value Undefined

Receive Grant Status (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

Receive Grant Status

(for port n = bit n) Indicates the current level of the port's receive grant input signals.

0:31

Register Descriptions prs64G.03.fm
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5.4 Functional Registers

5.4.1 Configuration 0 Register

Address
Access Type

Reset Value

Xx'20’
Read/Write
‘0000 0000 0000 0001 0000 0000 0000 0000’
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Latency 2S5 &8 8 & $ T 3 5 & Input Port Paralleling Output Port Paralleling
v R v ¥ v
(0 1 2 3[4][5[6]|7]8]9 10 11][12(13]14[15[16 17 18 19 20 21 22 23[24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
When enabled, the input controllers check flow control. For a unicast packet, the input controller
checks whether an incoming packet is destined to an output for which neither an output queue grant
nor a memory grant has been issued in the past n packet cycles. For a multicast packet, the input
controller checks only the memory grant information. If the packet is destined for an output lacking
grants, the packet is discarded. The error is reported via the flow control violation bit in the Status
Register (page 59) and, unless masked in the Interrupt Mask Register (page 65), the error gener-
ates a flow control violation interrupt. The violating ports are identified by the corresponding bits in
the Flow Control Violation Register (page 94).
0:3 Flow Control Latenc L L .
W y 0000 Function is disabled 1000 Function is enabled with n = 22
0001 Function is enabled with n =8 1001 Function is enabled with n = 24
0010 Function is enabled with n = 10 1010 Function is enabled with n = 26
0011 Function is enabled with n = 12 1011 Function is enabled with n = 28
0100 Function is enabled with n = 14 1100 Function is enabled with n = 30
0101 Function is enabled with n = 16 1101 Function is enabled with n = 32
0110 Function is enabled with n = 18 1110 Function is enabled with n = 34
0111 Function is enabled with n = 20 1111 Function is enabled with n = 36

Force Extended

Flywheel
5 Extended Bitmap
Enable
6 Best-Effort Discard
Enable
7 Best-Effort Drop

Counters Enable

prs64G.03.fm
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When set to ‘1, forces the extended flywheel function to active (bit 0 of the packet qualifier byte [HO]
on egress idle packets is forced to ‘1’). This bit is used for testing.

When set to ‘1’, enables the extended bitmap function (see Section 3.4.2.2 Extended Bitmap on
page 32). This bit also enables the extended flywheel function (see Section 3.4.2.3 Extended Fly-
wheel on page 32).

1 Enables the input controllers to discard best-effort traffic, depending on the best-effort dis-
card thresholds and the best-effort counter values. See Section 3.5.6 Best-Effort Discard
on page 38.

0 Disables and clears the best-effort discard counters.

1 Enables the best-effort drop counters to count the discarded best-effort packets.

0 Disables and clears the best-effort drop counters.

Register Descriptions
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Bit(s) Field Name

Send Grant

8 Antistreaming Enable

Send Grant
9:11 Antistreaming
Threshold
12 Idle Color Force
13 Idle Color
14 Expected Color
15 Standby

16:23 Input Port Paralleling

24:31 | Output Port Paralleling

Register Descriptions
Page 86 of 159

Description

When set to ‘1’, enables the send grant antistreaming function under the parameters defined in the
send grant antistreaming threshold field.

Provides protection when the attached device removes the send grant for an extended period. If the
send grant is not issued for any priority for n contiguous packet cycles, this bit is internally forced to
active for all priorities until the attached device issues another send grant:

000 n=16 100 n=256
001 n=32 101 n=512
010 n=64 110 n=1024
011 n=128 111  n=2048

The Send Grant Violation Register (page 97) indicates the ports for which send grant antistreaming
is in progress.

1 Transmits all output idle packets with the color specified by the idle color bit, regardless of
the expected color bit setting. When the color mechanism is not used, this bit must be set
to ‘1"

0 Allows the switchover mechanism to determine the color of output idle packets.

Specifies the color given to all idle packets when the idle color force bit is set:

0 Blue idle packets
1 Red idle packets

Specifies the expected color of incoming packets after a color clear command is initiated through
the Command Register (page 100):

0 Blue packets

1 Red packets

Freezes the device while the configuration is reset. This bit is asserted after the power-on reset is
completed and is released as described in Section 6.2 Reset Sequence on page 111.

For port paralleling, specifies which four input ports are grouped for single-link processing:
Bit 16 set to ‘1’ Ports 0 through 3 are grouped

Bit 17 set to ‘1’ Ports 4 through 7 are grouped

Bit 18 set to ‘1’ Ports 8 through 11 are grouped

Bit 19 set to ‘1’ Ports 12 through 15 are grouped

Bit 20 set to ‘1’ Ports 16 through 19 are grouped

Bit 21 set to ‘1’ Ports 20 through 23 are grouped

Bit 22 set to ‘1’ Ports 24 through 27 are grouped

Bit 23 set to ‘1’ Ports 28 through 31 are grouped

For port paralleling, specifies which four output ports are grouped for single-link processing. Encod-
ing is identical to the input port-paralleling field.

prs64G.03.fm
July 2, 2002



IBM PowerPRS 64G

Packet Routing Switch

5.4.2 Configuration 1 Register

Address x21
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
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Bit(s) Field Name Description

Parity Error Discard

0 Disable
1 Three Thresholds
Enable
2 Spare
3 Master/Slave Device
4 External Speed
Expansion
5 Internal Speed
Expansion
. Packet Header Bitmap
6:7
Length
8 Receive Grant Enable
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When set to ‘1’, disables the input controllers from discarding the incoming packets with invalid
header parity. The input controllers receive them as normal packets, but a header parity error inter-
rupt is raised and the header parity error count field in the Error Counter Register (page 93) is
incremented.

1 Transmits the egress packet output queue grant information for priorities 0, 1, and 2 only.
Once the grants for priority 2 are transmitted, the grants for priority O are transmitted in the
next packet. Compared to four priorities, this reduces the output queue grant information
update time. When this bit is set, the output queue thresholds for priorities 2 and 3 must be
set to the same value and the shared memory thresholds for priorities 2 and 3 must be set
to the same value.

0 Transmits the output queue grant information for all four priorities, if all the priorities are
enabled (that is, if the priority enable field is set to ‘11).

Spare.

When two PowerPRS 64Gs are configured for external speed expansion, designates whether a
device is the master or the slave:

1 Master device
0 Slave device

When set to ‘1, enables external speed expansion. This configuration bit must be specified for both
the master device and the slave device.

When set to ‘1’, enables internal speed expansion.

Defines the length of the packet header bitmap:
00 One byte

01 Two bytes
10 Three bytes
11 Four bytes

When set to ‘1’, enables the receive grant mechanism.
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Bit(s) Field Name

Control Packet Access
Priority Enable

MSBusSyncln/Out

10:11 Pin Mode

12 Force Flywheel Counter

13:14 Priority Enable

Output Queue Grant
Insertion Enable

16:23 |Trailer CRC Initialization

24 Credit Table Enable

25 Force Address Insertion

26 Single-Shot Send Grant

27 Yellow Packet as Data

Register Descriptions
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Description

Guarantees that shared memory access is available to the local processor for read and write opera-
tions. When set to ‘1’, the local processor has access to the shared memory for up to three LU
lengths after the command is issued.

This bit must be set only for row lengths of 16 or 32 bytes. For other row lengths, the sequencer
guarantees shared memory access time to the local processor independent of this bit setting.

Specifies MSBusSyncOut pin and MSBusSynclin pin operation:

00 The MSBusSyncOut pin is tristated and the MSBusSynclin pin is tristated.
01 The MSBusSyncOut pin is enabled and the MSBusSynclin pin is tristated.
10 The MSBusSyncOut pin is tristated and the MSBusSynclin pin is enabled.
11 Reserved

The MSBusSyncln pin is used to synchronize the internal sequencers of the master and slave
devices configured for external speed expansion. Both the master and slave sequencers are fully
synchronized and the MSBusSyncln and MSBusSyncOut pins are fully synchronous to the internal
logic. Note that:
« When the PowerPRS 64G is configured for single device operation, all three possible settings
are valid.
* When the PowerPRS 64G is configured as a master device in external speed expansion, only
the ‘01’ and ‘10’ settings are valid.
* When the PowerPRS 64G is configured as a slave device in external speed expansion, only
the ‘10’ setting is valid.

When set to ‘1’, forces the flywheel counter to the value defined in the priority enable field. This bit is
used for testing.

Defines the number of priorities for which output queue grants are issued:

00 Priority O only is enabled

01 Priorities 0 and 1 are enabled

10 Priorities 0, 1, and 2 are enabled
11 Priorities 0, 1, 2, and 3 are enabled

This bit controls the cycling of flywheels used to transmit grants to the attached devices (see
Section 3.4.2.3 Extended Flywheel on page 32).

Inserts output queue grants in egress packet headers.

Does not insert output queue grants in egress packet headers. Egress data packet
headers still contain the destination bitmap.

o

Specifies the initialization value to be used for the eight-bit idle packet trailer CRC check:
LU Length Trailer CRC Initialization Register in Hex

16 DO

17 DD

18 04

19 FA

20 07

32 9B

34 67

36 2E

38 61

40 5A
1 Enables the PowerPRS 64G output control logic to scan the credit table.
0 Disables the PowerPRS 64G output control logic from scanning the credit table. This

allows the application to bypass credit table initialization, if the credit table is not used.
For information about the credit table, see Section 3.6.3 Credit Table on page 42.

When set to ‘1’, enables the input controller to insert the input port number into the H1 header byte
of ingress data packets. This bit is used for testing.

When set to ‘1’, enables the Force Send Grant Register (page 91; when set to ‘1’) to generate an
internal send grant for a single packet of any priority. This bit is used for testing.

1 Enables an incoming yellow packet to be processed as a data packet. The LU does not
contain a CRC trailer byte.
0 Disables an incoming yellow packet from being processed as a data packet; the yellow

packet is processed as an idle packet. The LU contains the CRC trailer byte, and the CRC
checksum value is checked.
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Bit(s) Field Name Description

Specifies the number of rows contained in a logical unit:
Number of Rows P 9

28 0 One row
Packet
per Facke 1 Two rows
Specifies the row length in the shared memory:
‘000" 16 bytes
‘001" 17 bytes
29:31 Row Length ‘010’ 18 bytes
‘011" 19 bytes
‘100" 20 bytes

Others Reserved

5.4.3 Output Queue Enable Register

Address X'22'
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Output Queue Enable (for port n = bit n)

v v
/0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description
1 Enables the output queue for each priority, and the packets destined for that output are
enqueued.
0 Disables the output queue for each priority, and the following actions occur:

1. Unicast packets destined to a disabled output queue are discarded. Multicast
packets are enqueued only in enabled output queues.

2. A disabled output queue is “slow flushed.” Addresses are dequeued and recycled as
in normal operation. The slow flush takes place regardless of the SendGrantin
signal, as long as the queue is disabled.

3. Output queue grants corresponding to a disabled queue are forced to ‘1.

4. ldle packets are transmitted if the corresponding bits are set in the DASL Output
Driver Enable Register (page 72) and the Output Port Enable Register (page 72).

Output Queue Enable

031 (for port n = bit n)
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5.4.4 Input Controller Enable Register

Address X'23’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Input Controller Enable (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

Enables the port to receive data packets and control packets (normal setting).
0 Disables the port from receiving data packets and control packets.
Note: This bit is required only for the master device.

Input Controller Enable

031 (for port n = bit n)

5.4.5 Color Detection Disable Register

Address X224’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Color Detection Disable (for port n = bit n)

v v
/0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description

. . When set to ‘1’, disables the input port color detection mechanism and sets the corresponding bit in
0:31 Color Detectlo_n D_|sable the Expected Color Received Register (page 92). See Section 3.10 Switchover Support on
(for port n = bit n) page 49

Register Descriptions prs64G.03.fm
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5.4.6 Send Grant Enable Register

Address X'25’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Send Grant Enable (for port n = bit n)

v v

|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
1 Enables normal send grant signal decoding and packet transmission on the port if the
0:31 Send Grant Enable retrieved send grant information is active.
’ (for port n = bit n) 0 Disables packet transmission on the port regardless of the value of the send grant signal,

unless the corresponding bit is set in the Force Send Grant Register.

5.4.7 Force Send Grant Register

Address X'26’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Force Send Grant (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1’, forces the send grant pins to active for all the priorities on the port regardless of the
SendGrantin pin values. This register is used only when the corresponding bit is set to ‘0’ in the
Send Grant Enable Register.

Force Send Grant

031 (for port n = bit n)
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5.4.8 Expected Color Received Register

Address x'27
Access Type Read Only
Reset Value Undefined

Expected Color Received (for port n = bit n)

v v
|O 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
Expected Color 1 Either the expected color has been received on the input port since the last color clear
0:31 Received command or the corresponding bit is set in the Color Detection Disable Register (page 90).
(forportn=bitn) |0 The color opposite of the expected color is being received on the input port.

5.4.9 CRC Error Register

Address X'28’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 000’

CRC Error (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

CRC Error When set to ‘1’, the input port has detected a trailer CRC error within an idle packet. This register is

031 (for port n = bit n) cleared when read, but the errors detected during the read/clear are not lost.

Register Descriptions prs64G.03.fm
Page 92 of 159 July 2, 2002



IBM PowerPRS 64G

Packet Routing Switch

5.4.10 Header Parity Error Register

Address X'29’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Header Parity Error (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

0:31 Header Parity Error |When set to ‘1, the input port has detected a packet header parity error. This register is cleared
' (for port n = bit n) when read, but the errors detected during the read/clear are not lost.

5.4.11 Error Counter Register

Address X2A’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
Reserved Trailer CRC Error Count Reserved Header Parity Error Count
v v v v v v v v

/0 1 2 3 4 5 6 7|8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23|24 25 26 27 28 29 30 31|

Bit(s) Field Name Description
0:7 Reserved Reserved.
815 Trailer CRC Counts the CRC errors for all the input ports since the previous read_and freezes when it reaches
Error Count x'FF’. This counter is cleared when read, but the errors detected during the read/clear are not lost.
16:23 Reserved Reserved.

Counts the packet header parity errors for all the input ports since the previous read and freezes
when it reaches x'FF'. This counter is cleared when read, but the errors detected during the read/
clear are not lost.

Header Parity

2431 Error Count
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5.4.12 Flow Control Violation Register

Address X'2B’
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Flow Control Violation (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

Flow Control Violation |When set to ‘1’, the input port has generated a flow control violation interrupt. This register is

031 (for port n = bit n) cleared when read, but the violations detected during the read/clear are not lost.

5.4.13 Control Packet Counter Register

Address x'2C’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
Reserved Control Packet Counter
v v v v

/0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25|26 27 28 29 30 31|

Bit(s) Field Name Description
0:25 Reserved Reserved.

Indicates the number of control packets currently in the control packet receive queue. The value

26:31 | Control Packet Counter ranges from 0 to 32.

Register Descriptions prs64G.03.fm
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5.4.14 Output Queue Status Registers

Four registers provide the status of the 32 output queues. Each of the four registers is composed of eight
four-bit ranges; each four-bit range describes a single output queue status. Within the four-bit range for an
output queue, the first bit is the output queue empty bit, which indicates whether the output queue has been
emptied since the last read operation, and the other three bits comprise the status field, which indicates the
highest occupancy level reached by the output queue since the last read operation.

Address

Access Type

Reset Value

Status for Queue 0 + Offset

Status for Queue 1 + Offset

x'2D"  Output queues 0to 7 Offset =0
X'2E’  Output queues 8 to 15 Offset =8
X'2F  Output queues 16 to 23  Offset = 16
x'30" Output queues 24 to 31  Offset = 24

Read/Clear
‘1000 1000 1000 1000 1000 1000 1000 1000’

Status for Queue 2 + Offset
Status for Queue 3 + Offset
Status for Queue 4 + Offset
Status for Queue 5 + Offset
Status for Queue 6 + Offset
Status for Queue 7 + Offset

<«— Queue Empty for Queue 4 + Offset
<«— Queue Empty for Queue 6 + Offset
<«— Queue Empty for Queue 7 + Offset

o | <«— Queue Empty for Queue 0 + Offset

& |<«— Queue Empty for Queue 1 + Offset

o |«— Queue Empty for Queue 2 + Offset
5 | «— Queue Empty for Queue 3 + Offset
N |«— Queue Empty for Queue 5 + Offset

v v v v v v v v v v v v v v v v
E 3/4]5 789 10 11[12[13 14 15[16[17 18 192021 22 23[24[25 26 27|28[29 30 31]
Bit(s) Field Name Description
Queue Empty for s . .
0 Queue 0 + Offset When set to ‘1, the output queue has been emptied since the last read.
Indicates that the total number of packets in the output queue has exceeded the threshold for the
specified priority(ies). Each time a priority threshold of the output queue is exceeded, the status field
for that output queue is updated. Note that the status field does not change when the number of
packets of a particular priority falls below the threshold,; this field continues to show the output
Status for gueue status for the highest priority that has exceeded the threshold since the last read.
1:3 000 Output queue is not full for any priority
Queue 0 + Offset . L
001 Output queue is full for priority 3
010 Output queue is full for priorities 2 and 3
011 Output queue is full for priorities 1, 2, and 3
100 Output queue is full for priorities 0, 1, 2, and 3
Others Reserved
Queue Empty for - .
4 Queue 1 + Offset See description for bit 0.
. Status for - o
5:7 Queue 1 + Offset See description for bits 1:3.
Queue Empty for o .
8 Queue 2 + Offset See description for bit 0.
9:11 Status for See description for bits 1:3.

prs64G.03.fm
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Bit(s) Field Name Description

Queue Empty for

12 Queue 3 + Offset

See description for bit 0.

13:15 Queit:t;ifgrﬁset See description for bits 1:3.
16 83252 ET%)&;Z; See description for bit 0.
17:19 Quei?télljifg:‘fset See description for bits 1:3.
20 83232 ET%}};Z; See description for bit 0.
21:23 Queiteatgifgrffset See description for bits 1:3.
24 83:32 ET%%;Z; See description for bit 0.
25:27 Queit:tgifgrffset See description for bits 1:3.
28 83552 ET%)&;Z; See description for bit 0.
29:31 Status for See description for bits 1:3.

Queue 7 + Offset

5.4.15 Color Packet Received Register

Address x'31’
Access Type Read/Clear
Reset Value Undefined

Color Packet Received (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1’, indicates that the port has received at least one packet of the color specified in the
color select field in the Command Register (page 100). This register is cleared when read, but the
information detected during the read/clear is not lost.

Color Packet Received

031 (for port n = bit n)
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5.4.16 Send Grant Violation Register

Address X'32'
Access Type Read/Clear
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Send Grant Violation (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

When set to ‘1, indicates that the port has removed the send grant for too long and send grant anti-
Send Grant Violation |streaming is in progress (see the send grant antistreaming enable and send grant antistreaming
(for port n = bit n) threshold fields in the Configuration 0 Register [page 85]). This register is cleared when read, but
the violations detected during the read/clear are not lost.

0:31

5.4.17 Occupancy Counter Register

Address X33’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
Reserved Total Packet Count in Shared Memory Reserved Total Address Count in Free Queue
v v v v v v v v

/0 1 2 3 4|5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20|21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description
0:4 Reserved Reserved.
515 Total Packet Count in |Indicates the number of packets that currently occupy the shared memory. This field is continuously
’ Shared Memory refreshed.
16:20 Reserved Reserved.
21:31 Total Address Count in Indicates the current number of available addresses. This field is continuously refreshed.
Free Queue
prs64G.03.fm Register Descriptions
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5.4.18 Shared Memory Access Registers

The internal memory row register provides read/write access to any location in the shared memory. The
internal memory row register is an internal five-word (32 bits per word) register accessed via the Shared
Memory Pointer Register (page 99) and the Shared Memory Data Register (page 99).

To write a row to the shared memory:

1. Build the row to be loaded into the shared memory with five four-byte writes to the Shared Memory Data
Register:

The first write loads bytes 0 to 3 of the internal memory row register.
The second write loads bytes 4 to 7 of the internal memory row register.
The third write loads bytes 8 to 110of the internal memory row register.
The fourth write loads 12 to 15 of the internal memory row register.

The fifth write loads bytes 16 to 19 of the internal memory row register.

PQoocp

2. Write the Shared Memory Pointer Register with:

» The write bit set to ‘1’,
» The slave bank/master bank bit specifying the shared memory bank, and
 Bits 21 to 31 specifying the row address.

The internal memory row register content is loaded into the specified shared memory address.

To read a row from the shared memory:
1. Write the Shared Memory Pointer Register with:

* The read bit set to ‘1,
» The slave bank/master bank bit specifying the shared memory bank, and
« Bits 21 to 31 specifying the row address.

The shared memory content for the address is loaded into the internal memory row register.
2. Read the Shared Memory Data Register five times:

The first read returns bytes 0 to 3 of the internal memory row register.

The second read returns bytes 4 to 7 of the internal memory row register.
The third read returns bytes 8 to 11 of the internal memory row register.
The fourth read returns bytes 12 to 15 of the internal memory row register.
The fifth read returns bytes 16 to 19 of the internal memory row register.

Paoocp
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5.4.19 Shared Memory Pointer Register

Address x'34’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
X
3
[ai]
g
3
=
X
3
2]
L B g
Reserved § & Reserved :,—)‘S Row Address
v VY oy Y VLY v
/01 2 3 4 5 6 7[8[9/[10 11 12 13 14 15 16 17 18 19/20|21 22 23 24 25 26 27 28 29 30 31]

Bit(s) Field Name Description
0:7 Reserved Reserved.
8 Write When set to ‘1’, specifies a write to the internal memory row register.
9 Read When set to ‘1’, specifies a read from the internal memory row register.
10:19 Reserved Reserved.
20 Slave Bank/ 1 Specifies the slave shared memory bank.
Master Bank 0 Specifies the master shared memory bank.
21:31 Row Address Specifies the row address (of the 2048 row addresses in the shared memory).

5.4.20 Shared Memory Data Register

Address X35’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Shared Memory Data (32 bits per word)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

Shared Memory Data

031 (32 bits per word)

Contains the data that will be or has been exchanged with the internal memory row register.
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5.4.21 Command Register

Fields in this register prompt the software to initiate specific actions. Note that bits 29 through 31 are inter-
preted as pulses; that is, a command is executed only when the register is written to. These bits (29:31) are
not cleared after the command is executed.

Address
Access Type

Reset Value

x‘36’
Read/Write
‘0000 0000 0000 0000 0000 0000 0000 0000’

v

/01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23[24 25|26 27 28]

@ | «— Load Next Control Packet Address
@ | «— Free Control Packet Address

s}

Q

[
0 .
= ©
= (4]
2 3
) Color &
Reserved 2 Select 8§
YV Y v
29

Bit(s) Field Name
0:23 Reserved

24:25 SCC Input Select

26:28 Color Select
29 Color Clear
30 Load Next Control

Packet Address

Register Descriptions
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Description
Reserved.

Selects the incoming SCC input bit reported in the Side Communication Channel Input Reporting
Register (page 109):

00 SCC input bit 0 is reported

01 SCC input bit 1 is reported

10 SCC input bit 2 is reported

11 SCC input bit 3 is reported

Selects the color reported in the Color Packet Received Register (page 96):

000 Blue

001 Red

010 Yellow type 1

011 Yellow type 2

100 Yellow type 3

101 Synchronization packet
110 Reserved

111 Reserved

When set to ‘1’, clears the idle packet color state machine. After this command is initiated, idle
packets are transmitted with the color opposite that specified in the expected color bit in the
Configuration 0 Register (page 85). Transmission on a given output port takes place only when both
of the following conditions are satisfied:

« Atleast one packet of the expected color has been received on all inputs.

* The corresponding output queue is empty.

If these conditions are not met, idle packets of the opposite color are transmitted on the output port.

When set to ‘1’, loads the content of the shared memory address at the top of the control packet
gueue into the internal memory row register. Note that the read address stays at the top of the
control packet queue.

prs64G.03.fm
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Bit(s) Field Name Description

Free Control Packet |When setto ‘1’, frees the shared memory address at the top of the control packet queue. The next
Address available address moves to the top.

5.4.22 Control Packet Destination Register

This register provides a bitmap of the output ports to which the current control packet is destined.

Address x'37
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Control Packet Destination (for port n = bit n)

v v
|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description
When set to ‘1’, indicates that the control packet must be sent to the output port.
Contro_l Pe}cket When the control packet is sent over a port, the corresponding bit is cleared in the Control Packet
0:31 Destination Destination Register. When the control packet is sent to the last port, the register value returns to

(for port n = bit n) x'0000 0000, and an “all control packets transmitted” interrupt is generated. If for any reason the
control packet is not sent to a port, the application can reset the corresponding register bit.

5.4.23 Bitmap Filter Register

Address X'38’
Access Type Read/Write
Reset Value ‘1111111112121 111212121 11171 1121 1117

Bitmap Filter (for port n = bit n)

v v
/0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description

Specifies the mask to apply to the received packet destination bitmap for switchover support and
Bitmap Filter load balancing in redundant switch-plane operation. Application of the bitmap filter depends on the
(for port n = bit n) packet protection field (see Table 3-3 on page 30). Note that this register cannot be written to while
the device is in standby.

0:31
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5.4.24 Threshold Access Register
This register provides indirect access to the internal threshold registers.

Write access to an internal threshold register requires one SHI command:

1. Write the Threshold Access Register with the write bit set to '1', the threshold select field specifying the
internal threshold register to be written, and the threshold value field specifying the value.

Read access to an internal threshold register requires two SHI commands:

1. Write the Threshold Access Register with the write bit set to '0" and the threshold select field specifying
the internal threshold register to be read.

2. Read the Threshold Access Register to return the corresponding threshold value field value.

There are three types of internal thresholds:

« Shared memory thresholds. There are four shared memory thresholds, one per priority. Each shared
memory threshold is composed of four 11-bit fields and has a value ranging from 0 to 2047. When the
number of packets in the shared memory becomes equal to or greater than the threshold value for a
given priority, the corresponding memory grant is low (‘0’); otherwise, the memory grant is high (‘1").

< Output queue thresholds. There are four output queue thresholds, one per priority. Each output queue
threshold is composed of four 11-bit fields and has a value ranging from 0 to 2047. When the number of
packets in an output queue becomes equal to or greater than the threshold value for a given priority, the
corresponding output queue grant is low (‘0"); otherwise, the output queue grant is high (‘1").

» Output queue thresholds for port paralleling. These thresholds are identical to the output queue thresh-
olds above but are used only for ports configured for port paralleling.

Address X'39’'
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
2
= Reserved Threshold Select Reserved Threshold Value
vy vy v oy v oy v
(0/1 2 3 4 5 6 7 8 9 10[11 12 13 14 15]16 17 18 19 20|21 22 23 24 25 26 27 28 29 30 31]
Bit(s) Field Name Description
0 Write 1 Specifies a write to the internal threshold register.
0 Specifies a read from the internal threshold register.
1:10 Reserved Reserved.
Register Descriptions prs64G.03.fm
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Threshold Select

Reserved

Threshold Value
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Description

Specifies the internal threshold register to be read from or written to.
Encoding to specify a shared memory threshold:

00000 Shared memory threshold register for priority O

00001 Shared memory threshold register for priority 1

00010 Shared memory threshold register for priority 2

00011 Shared memory threshold register for priority 3

Encoding to specify an output queue threshold:

00100 Output queue threshold register for priority O

00101 Output queue threshold register for priority 1

00110 Output queue threshold register for priority 2

00111 Output queue threshold register for priority 3

Encoding to specify an output queue threshold for a port configured for port paralleling:
01000 Output queue threshold register for priority O

01001 Output queue threshold register for priority 1

01010 Output queue threshold register for priority 2

01011 Output queue threshold register for priority 3

Other values are reserved.

Reserved.

Contains the value written to, or the value read from, the specified internal threshold register.
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5.4.25 Credit Table Access Register

This register provides indirect access to the credit table (see Section 3.6.3 Credit Table on page 42). There
are 256 credits per port. Each port has 32 16-bit addresses, and each address contains eight credits. The
one-credit fields designate the priority for which a credit is generated. Credits are generated during the packet
cycle that corresponds to the credit number.

The credit table is not accessible while the PowerPRS 64G is in standby (that is, when the standby bit of the
Configuration 0 Register [page 85] is set). Credit table access is allowed only while the corresponding port is
active (that is, when the port is receiving/transmitting data).
Write access to the credit table requires one SHI command:

1. Write the Credit Table Access Register with the write bit set to ‘1’, the port number field specifying the out-
put port number, the credit table address field specifying the credit table address to be written, and the
eight one-credit fields set with eight credits.

Read access to the credit table requires two SHI commands:

1. Write the Credit Table Access Register with the write bit set to ‘0", the port number field specifying the
port number, and the credit table address field specifying the credit table address to be read.

2. Read the Credit Table Access Register to return the eight corresponding one-credit field values.

Address X'3A’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
°
(]
2
g g Credit Table One ©One One ©One One One One One
= & Port Number Reserved Address Credit Credit Credit Credit Credit Credit Credit Credit
vV vy R R EEEREEEEEREEEEREE
(o0]1 2[3 4 5 6 7[8 9 10[11 12 13 14 15[16 17[18 19|20 21|22 23[24 2526 27|28 29[30 31]
Bit(s) Field Name Description
0 Write 1 Spec!f?es a write to the credit tgble.
0 Specifies a read from the credit table.
1:2 Reserved Reserved.
3.7 Port Number Specifies the port number.
8:10 Reserved Reserved.

11:15 Credit Table Address | Specifies the credit table address.

16:17 One Credit Specifies the priority.
18:19 One Credit Specifies the priority.
20:21 One Credit Specifies the priority.
22:23 One Credit Specifies the priority.
24:25 One Credit Specifies the priority.
26:27 One Credit Specifies the priority.
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Bit(s) Field Name Description
28:29 One Credit Specifies the priority.
30:31 One Credit Specifies the priority.
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5.4.26 Look-Up Table Access Register

This register provides indirect access to two look-up tables: the look-up table for the master data stream and
the look-up table for the slave data stream. Each look-up table has 16 entries that specify how the first 16
data bytes of each data row of a byte stream are rearranged before transmission. The entry at location n of a
look-up table specifies the data byte sent as the nth byte in the data stream. The Look-Up Table Access
Register reset value specifies the normal byte order, from 0 to 15 (no rearranging). The look-up tables cannot
be written while the device is in standby.

Write access to a look-up table requires one SHI command:

1. Write the Look-Up Table Access Register with the write bit 0 set to ‘1’, the master/slave field specifying
the look-up table, the entries pointer field specifying the look-up table address, and the four one-entry
fields set with the eight entries.

Read access to a look-up table requires two SHI commands:

1. Write the Look-Up Table Access Register with the write bit set to ‘0’, the master/slave field specifying the
look-up table, and the entries pointer field specifying the look-up table address.

2. Read the Look-Up Table Access Register to return the four corresponding one-entry field values.

Address x'3B’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0001 0010 0011’
e £
K] ©
[ o
2 g ¢
§ Reserved § Reserved g One Entry One Entry One Entry One Entry
v oy vy Y Y V39 vy vy vy v
|0/1 2 3 4 5 6|78 9 10 11 12 13[14 15|16 17 18 1920 21 22 23|24 25 26 27|28 29 30 31|
Bit(s) Field Name Description
0 Write 1 Specifies a write to the look-up table.
0 Specifies a read from the look-up table.
1:6 Reserved Reserved.
7 Master/Slave 1 Spec!f!es the master look-up table.
0 Specifies the slave look-up table.
8:13 Reserved Reserved.

Specifies the look-up table address:
00 Bytes 0 to 3

. . . 01 Bytes 4to 7

14:15 Entries Pointer 10 Bytes 8 to 11
11 Bytes 12 to 15
The values of the four selected entries are defined in bits 16:31.

16:19 One Entry Look-up table byte 0, 4, 8, or 12, depending on the entries pointer field.

20:23 One Entry Look-up table byte 1, 5, 9, or 13, depending on the entries pointer field.

24:27 One Entry Look-up table byte 2, 6, 10, or 14, depending on the entries pointer field.
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Bit(s) Field Name Description

28:31 One Entry Look-up table byte 3, 7, 11, or 15, depending on the entries pointer field.

5.4.27 Bitmap Mapping Register

This register defines the mapping between a bit position in the packet header (bytes H1 to H4) and a physical
output queue. That is, all the packets received with the bitmap bit specified by the logical bitmap bit position
field set to ‘1’ are routed to the physical output queue specified by the physical queue field. For example, if the
Bitmap Mapping Register is written with the logical bitmap bit position field set to 3 and the physical queue
field set to 7, then all the packets received with bitmap bit 3 set to ‘1’ will be routed to physical output queue 7.

The Bitmap Mapping Register reset value is not rearranged (that is, bitmap bit n points to physical output
gueue n). This register cannot be written while the device is in standby.
Write access to the Bitmap Mapping Register requires one SHI command:
1. Write the register with the write bit set to ‘1’, the logical bitmap bit position field specified, and the physical
gueue field specified.
Read access to the Bitmap Mapping Register requires two SHI commands:
1. Write the register with the write bit cleared to ‘0’ and the logical bitmap bit position field specified.

2. Read the register to return the corresponding physical queue field value.

Address x'3C’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000
pe Logical Bitmap
= Reserved Bit Position Reserved Physical Queue
vy v ¥ 'R v
(0/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1819 20 21 22 23[24 25 26|27 28 29 30 31]
Bit(s) Field Name Description
0 Write 1 Specifies a write to the Bitmap Mapping Register.
0 Specifies a read from the Bitmap Mapping Register.
1:18 Reserved Reserved.
. Logical Bitmap o . . . .
19:23 Bit Position Specifies the logical bitmap bit position.
24:26 Reserved Reserved.
27:31 Physical Queue Specifies the physical output queue.
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5.4.28 Best-Effort Resources Access Register

This register provides indirect access to the resources associated with the best-effort discard function (see
Section 3.5.6 Best-Effort Discard on page 38).

Write access to the Best-Effort Resources Access Register requires one SHI command:

1. Write the register with the write bit set to ‘1’, the output port number field specified, the resource select
field specified, and the resource value field specified.

Read access to the Best-Effort Resources Access Register requires two SHI commands:

1. Write the register with the write bit cleared to ‘0’, the output port number field specified, and the resource
select field specified.

2. Read the register to return the corresponding resource value field value.

Note: To write to this register, the best-effort discard function must be enabled (using the best-effort discard
enable bit of the Configuration 0 Register [page 85]).

Address x'3D’
Access Type Read/Write
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000’
e]
>
2 3 Resource
= ¢  Output Port Number Select Resource Value
vV ¥y vy vy 3
(0]1 2[3 4 5 6 7[8 9 10 11[12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31]

Bit(s) Field Name Description
0 Write 1 Specifies a write to the Best-Effort Resources Access Register.
0 Specifies a read from the Best-Effort Resources Access Register.
1:2 Reserved Reserved.
3.7 Output Port Number | Specifies the output port number.

Specifies the resource to be accessed:

0000 Best-effort discard counter 1

0001 Best-effort discard counter 2

0010  Best-effort discard counter 3

0011  Best-effort discard counter 4

0100 Best-effort discard counter 5

0101  Best-effort enable discard threshold
8:11 Resource Select 0110  Best-effort priority discard threshold

0111  Best-effort halt discard threshold

1000 Best-effort drop counter for priority O

1001  Best-effort drop counter for priority 1

1010  Best-effort drop counter for priority 2

1011  Best-effort drop counter for priority 3

1100 Protocol engine virtual packet clock (in this case, only bits 22:31 are valid)

Others Reserved
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Bit(s) Field Name Description

When the resource select field specifies a counter, indicates the counter value. When the resource
select field specifies the protocol engine virtual packet clock, the encoded value of this field is:

x'00000' No protocol engine packet clock (protocol engine packet clock
frequency is equal to 0).
12:31 Resource Value x'00001" Single-shot protocol engine packet clock. This generates a pulse on the
internal protocol engine packet clock (used for testing).
x'00002’ Reserved.
x‘00003’ Reserved.

Any other value x'nnnnn’  The protocol engine packet clock has a period of “nnnnn” x 8 ns.

5.4.29 Best-Effort Discard Alarm Register

Address X‘3E’
Access Type Read Only
Reset Value ‘0000 0000 0000 0000 0000 0000 0000 0000

Best-Effort Discard Alarm (for port n = bit n)

v v

|0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031|

Bit(s) Field Name Description

. Best-Effort Discard |When set to ‘1", the best-effort discard logic is in a phase that allows best-effort packets to be dis-
0:31 ~
Alarm (for port n = bit n) | carded for the port.

5.4.30 Side Communication Channel Input Reporting Register

Address X'3F’
Access Type Read Only
Reset Value Undefined

Side Communication Channel Input Reporting (for bit n = port n)

v v
/0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|

Bit(s) Field Name Description

Side Communication
0:31 Channel Indicates the port information extracted from idle packet SCC input bit y, where y equals 0, 1, 2, or 3
Input Reporting and is set with the SCC input select field in the Command Register (page 100).
(for bit n = port n)
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6. Reset, Initialization, and Operation

6.1 Clock and PLL

A reference clock must be provided on the Oscillatorin input pin. The internal byte clock frequency will be
twice the reference clock frequency, based on the PLL Programming Register (page 63) setting.

6.2 Reset Sequence

This sequence must be executed after system power-up.
1. Activate the PowerOnResetIn# input pin and start the serial host interface (SHI) clock.
2. Deactivate the PowerOnResetIn# input pin after at least three SHI clock cycles.

3. Write the tune, range A, range B, and multiplier fields in the PLL Programming Register with the required
values, and then release the phase-locked loop (PLL) reset bit.

4. Wait 500 ps.
5. Release the flush bit in the Reset Register (page 64).

6. Release the shared data-aligned synchronous link (DASL) controller O reset bit and the shared DASL
controller 1 reset bit in the Reset Register.

7. Load the picocode.
8. Release the picoprocessor 0 and 1 reset bits in the Reset Register.
9. Write the Configuration 1 Register (page 87) to specify part of the device configuration.

10. Write the Configuration O Register (page 85) to specify the rest of the device configuration, and then
release the standby bit.

11. Read the Status Register (page 59) to clear all the interrupts.
12. If necessary, release the global interrupt mask bit in the Reset Register.

13. Set the output driver enable bit in the Reset Register.

6.3 DASL Synchronization and Operation

After the PowerPRS 64G has been fully configured, the DASL interfaces between the 64G and the attached
devices must be synchronized to provide bit phase alignment and packet delineation at the data receivers in
both directions. Data traffic cannot be exchanged between the PowerPRS 64G and the attached devices until
synchronization is complete.

Port synchronization is under the overall control of the system control processor, which coordinates opera-
tions between the switch core and the attached devices. For a single PowerPRS 64G, port synchronization is
handled by the local processor (which runs the switch control microcode and is connected to the 64G via the
SHI). Port synchronization can also be performed directly through interface lines between the local processor
and the attached devices.

prs64G.03.fm Reset, Initialization, and Operation
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Input ports must be synchronized:

After device reset and initialization
When the local processor resynchronizes a link due to data errors on the incoming packets

The following registers are required for this activity:

DASL Output Driver Enable Register
DASL Signal Lost Register
Synchronization Packet Transmit Register
Output Port Enable Register

Input Port Enable Register

DASL Synchronization Hunt Register
DASL Synchronization Status Register
Output Queue Enable Register

Input Controller Enable Register

6.3.1 Synchronizing DASL Ports

Synchronization steps are required for both the PowerPRS 64G port and the attached device. Note that
synchronization may be performed on one port at a time or on multiple ports simultaneously.

To synchronize an input port and enable a connection:

1.
2.

Enable the DASL output driver by writing a ‘1’ in the DASL Output Driver Enable Register (page 72).

To ensure the integrity of the serial links, use the DASL Signal Lost Register (page 74) to check the valid-
ity of the connection between the receiver and a differential transmitter.

Enable synchronization packet transmission by writing a ‘1’ in the Synchronization Packet Transmit Regis-
ter (page 73).

4. Enable the output port by writing a ‘1’ in the Output Port Enable Register (page 72).

5. Enable the input port by writing a ‘1’ in the Input Port Enable Register (page 73).

6. Start synchronization on the enabled ports by writing a ‘1’ in the DASL Synchronization Hunt Register

(page 75).

7. After a synchronization time-out period, poll the DASL Synchronization Status Register (page 75) to ver-
ify that synchronization has been attained. The DASL Synchronization Status Register bit will be set to ‘0’
for any port that failed to synchronize.

8. When synchronization has been attained, the local processor and the remote device report to the system
control processor that they are ready for data transfer. Clear the DASL Synchronization Hunt Register.

9. Read the CRC Error Register (page 92) and the Error Counter Register (page 93) to clear any cyclic
redundancy check (CRC) error indications that might have been set during synchronization.

10. Enable the output queue by writing a ‘1’ in the Output Queue Enable Register (page 89).

11. Enable the input controller by writing a ‘1’ in the Input Controller Enable Register (page 90).

12. Because the link is now in data mode, the local processor must poll the CRC Error Register and the
DASL Signal Lost Register to check for error-free operation.
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6.3.2 Stopping DASL Port Synchronization

To stop input synchronization and disable a connection:
1. Disable the input controller by writing a ‘0’ in the Input Controller Enable Register (page 90).
2. Disable the input port by writing a ‘0’ in the Input Port Enable Register (page 73).

3. Poll the DASL Synchronization Status Register (page 75) to verify that synchronization was lost after the
input port was disabled.

4. Disable the output queue by writing a ‘0’ in the Output Queue Enable Register (page 89).
5. Disable the DASL output driver by writing a ‘0’ in the DASL Output Driver Enable Register (page 72).
6. Disable the output port by writing a ‘0’ in the Output Port Enable Register (page 72).

6.4 Logic BIST Execution Sequence
1. Activate the PowerOnResetIn# input pin and start the SHI clock.
2. Deactivate the PowerOnResetIn# input pin after at least three SHI clock cycles.

3. Write the tune, range A, range B, and multiplier fields in the PLL Programming Register (page 63) with
the required values, and then release the PLL reset bit.

4. Wait 500 ps.
5. Set the logic built-in self-test (BIST) requested bit in the Reset Register (page 64).

6. Set the pseudorandom pattern generator (PRPG)/multiple-input signature register (MISR) data field in
the BIST Data Register (page 67) with a defined value.

7. Load the BIST Counter Register (page 66).
8. Set the shift speed and scan chain length fields in the BIST Select Register (page 68).
9. Release the flush bit in the Reset Register.

10. Poll the Status Register (page 59) until the logic BIST done bit is set.

11. Read the PRPG/MISR data field in the BIST Data Register.

12. Set the flush bit and release the logic BIST requested bit in the Reset Register.

6.5 Memory BIST Execution Sequence
1. Activate the PowerOnResetIn# input pin and start the SHI clock.
2. Deactivate the PowerOnResetIn# input pin after at least three SHI clock cycles.

3. Write the tune, range A, range B, and multiplier fields in the PLL Programming Register with the required
values, and then release the PLL reset bit.

4. Wait 500 ps.
5. Set the memory BIST requested bit in the Reset Register.

6. Release the flush bit in the Reset Register.
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7. Poll the Status Register (page 59) until the memory BIST done bit is set.
8. Verify that the memory BIST fail bit in the Status Register is off.
9. Set the flush bit and release the memory BIST requested bit in the Reset Register (page 64).
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7.1 1/0 Definitions
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Note: Nondifferential signals are active high unless there is a # symbol at the end of the signal name, in
which case the signal is active low. Differential pairs are designated by an _P for the positive signhal and an

_N for the negative signal at the end of the signal name.

Table 7-1. Signal Definitions (Page 1 of 4)

Signal Name

Clock and Reset Signals

Oscillatorin

Osc125MhzOut_P
Osc125MhzOut_N

0Osc250MhzOut_P
Osc250MhzOut_N

0Osc500MhzOut_P
0sc500MhzOut_N

PowerOnResetIn#

MSBusPacketClockBidi

FullyInsertedin#

Data Signals

DaslIData[00:31]In[0:3]_P
DaslIData[00:31]In[0:3]_N

prs64G.03.fm
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Type

Input

Output
Differential

Output
Differential

Output
Differential

Input

Bidirectional

Input

Input
Differential

1/0 Cell Name

AINST2_PM_A

ODASL_PM_A

ODASL_PM_A

ODASL_PM_A

BP2550_PM_A

BC2550_PM_C

BP2550_PM_A

IDASL_PM_A

Description

System clock used for the internal clock generation network.
Oscillatorln frequency is 62.5 MHz (half the internal byte clock
frequency) with a duty cycle of 50 percent.

Enabled by the debug bus enable field in the Debug Bus Select
Register (page 69). Free-running B clock phase of the internal
byte clock at the output of the internal clock tree. The correct
frequency of the clock output is twice that of Oscillatorin.

Enabled by the debug bus enable field in the Debug Bus Select
Register. Free-running 250-MHz clock.

Enabled by the debug bus enable field in the Debug Bus Select
Register. Data-aligned synchronous link (DASL) phase-locked
loop (PLL) bit clock.

Must be active for at least four serial host interface (SHI) clock
cycles. Asserting this pin causes a reset of all internal logic,
except the IEEE Standard 1149.1 (JTAG) logic block. For infor-
mation about the reset sequence, see Section 6. Reset, Initial-
ization, and Operation on page 111.

Low-frequency clock used to synchronize the internal sequenc-
ers of different devices. When two PowerPRS 64Gs are config-
ured for external speed expansion, this is a synchronous signal
generated by the master device and fed to the slave device.
This clock period is equal to the logical unit (LU) time with a duty
cycle of 50 percent. The operating mode of this pin is program-
mable via the MSBusSyncIn/Out pin mode field in the
Configuration 1 Register (page 87). This pin can be tristated for
single-device configuration, or generated or received by the
device.

Used to set the DASL drivers in high impedance until the board
housing the PowerPRS 64G is fully inserted. This ensures that
both ends of the board are fully inserted. An external pullup
resistor is required to force the inactive state when the board is
correctly inserted.

DaslData[p]in[n]_P and DaslIData[p]In[n]_N form one of the four
500-Mbps differential signal pairs for input port p. For each port,
pairs 0 and 1 carry the slave byte stream, and pairs 2 and 3
carry the master byte stream.

1/0 Definitions and I/O Timing
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Table 7-1. Signal Definitions (Page 2 of 4)

Signal Name Type 1/0 Cell Name Description

DaslData[p]Out[n]_P and DaslData[p]Out[n]_N form one of the
four 500-Mbps differential signal pairs for output port p. For
each port, pairs 0 and 1 carry the slave byte stream, and pairs 2
and 3 carry the master byte stream.

DaslIData[00:31]0Out[0:3]_P Output

DasIData[00:31]0ut[0:3|_ N Differential = OPASLPM_A

Provides the status of the memory grant for priority n. The Mem-
oryGrantOut[n] pins are updated every four clock cycles (clock
cycles are 8 to 10 ns). The device pin encoding and correspond-
ing grant definition are as follows:

0000 No grant

1000  Priority O or control packets

1100  Priority O or 1 or control packets

1110  Priority O, 1, or 2 or control packets

1111  Priority O, 1, 2, or 3 or control packets

Others Reserved

See Section 3.5.2 Memory Grants on page 37 for more informa-
tion. When two PowerPRS 64Gs are configured for external
speed expansion, only the master device MemoryGrantOut[0:3]
bus is used.

MemoryGrantOut[0:3] Output BP2550_PM_A

Grants output ports the opportunity to transmit packets. When
SendGrantIn[n] is active, packets may be transmitted on port n.
When SendGrantIn[n] is inactive, only idle packets (and no data
packets) may be transmitted on port n. During data packet

SendGrantIn[0:31] Input BP2550_PM_B transmission, the highest priority available packet is transmitted
unless the credit table specifies otherwise. When two Power-
PRS 64Gs are configured for external speed expansion, the
SendGrantIn[0:31] bus of the slave device is not used and is
disconnected.

Grants output ports the opportunity to receive packets. Incoming
packets are received for output n only if ReceiveGrantin[n] is
active. If ReceiveGrantIn[n] is inactive, packets intended for out-
put n are not enqueued. When two PowerPRS 64Gs are config-
ured for external speed expansion, the ReceiveGrantin[0:31]
bus of the slave device is not used and is disconnected.

ReceiveGrantin[0:31] Input BP2550_PM_B

Master/Slave Speed Expansion Signals

These 1/Os are connected only when two PowerPRS 64Gs are configured for external speed expansion. Note that these signals are
synchronous to the internal master/slave clocks and point to point between the two devices.

A synchronous one-clock-cycle (8-ns to 10-ns) pulse that
frames the information multiplexed on the MSBusInputAddr-
Bidi[0:25] and MSBusOutputAddrBidi[0:25] buses. This pin con-
nects directly to the MSBusSynclin pin of the other device. For

MSBusSyncOut Output BC2550 PM_C the basic PowerPRS 64G configuration (one device with no
external speed expansion), this signal is tristated.

The MSBusSyncOut/MSBusSyncln operating mode is selected
by the MSBusSyncIn/Out pin mode field in the Configuration 1
Register (page 87).

Connects directly to the MSBusSyncOut pin of the other Power-

MSBusSyncin Input BC2550_PM_C PRS 64G, or to another external device.
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Signal Name

MSBusInputAddrBidi[0:25]

MSBusOutputAddrBidi[0:25]

SHI Interface Signals

SHIClocklIn

InterruptOut#

SHISerialDataln

prs64G.03.fm
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Type

Bidirectional

Bidirectional

Input

Output

Input

1/0 Cell Name

BC2550_PM_C

BC2550_PM_C

BP2550_PM_A

BP2550_PM_A

BP2550_PM_A
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Description

Multiplexed bus that connects the master device and the slave
device to provide packet store addresses to the slave input con-
trollers. MSBusInputAddrBidi[0:12] transmits store addresses
for ports 1 to 15; MSBusInputAddrBidi[13:25] transmits store
addresses for ports 16 to 32:
MSBusInputAddrBidi[0:10]
MSBusInputAddrBidi[11]
MSBusInputAddrBidi[12]

Eleven-bit address value field
Valid bit of the address

Odd parity bit over MSBusInput-
AddrBidi[0:11]

Eleven-bit address value field
Valid bit of the address

Odd parity bit over MSBusInput-
AddrBidi[13:24]
MSBusInputAddrBidi is synchronized with MSBusSyncOut. The
addresses for ports 0 and 16 are carried when MSBusSyncOut
is high; the addresses for ports n and n + 16 are carried n clock
cycles after MSBusSync is high.

The master port uses the address and valid bit values to convey
incoming packet handling instructions to the slave ports.

Bits 0:10 (Address) Bit 11 (Valid Bit) Slave Action

MSBusInputAddrBidi[13:23]
MSBusInputAddrBidi[24]
MSBusInputAddrBidi[25]

Zero value 1 Ignores the data packet
Non-zero value 1 Receives the data packet
Any value 0 Treats the incoming

packet as an idle packet

For the basic PowerPRS 64G configuration (one device with no
external speed expansion), this bus is tristated.

Multiplexed bus that connects the master device and the slave
device to provide packet read addresses to the slave output
controllers. MSBusOutputAddrBidi[0:12] transmits read
addresses for ports 1 to 15; MSBusOutputAddrBidi[13:25] trans-
mits read addresses for ports 16 to 32.
MSBusOutputAddrBidi[0:10] Eleven-bit address value field
MSBusOutputAddrBidi[11] Valid bit of the address
MSBusOutputAddrBidi[12] Odd parity bit over MSBusOut-
putAddrBidi[0:11]
MSBusOutputAddrBidi[13:23] Eleven-bit address value field
MSBusOutputAddrBidi[24] Valid bit of the address
MSBusOutputAddrBidi[25] Odd parity bit over MSBusOut-
putAddrBidi[13:24]
MSBusOutputAddrBidi is synchronized with MSBusSyncOut.
The addresses for ports 0 and 16 are carried when MSBusSync-
QOut is high; the addresses for ports n and n + 16 are carried
n clock cycles after MSBusSyncOut is high.
For the basic PowerPRS 64G configuration (one device with no
external speed expansion), this bus is tristated.

Free-running clock line that generates the SHI clock.

Used to generate interrupts to the local processor. The signal
remains asserted until an SHI read status command is exe-
cuted. To support a wired-OR configuration, InterruptOut# uses
an open-drain driver and is in the high-impedance state when
inactive.

Serial data line that shifts into the SHI Instruction Register
(page 57).
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Table 7-1. Signal Definitions (Page 4 of 4)

Signal Name

SHISerialDataOut

SHISelectIn#

Debug Bus Signals

DebugDataOut[0:15]

Digital Inputs

SCCin[0:3]

Type

Output

Input

Output

Input

Table 7-2. Test Signals (Page 1 of 2)

Signal Name

LSSD_SCAN_IN[0:20]

LSSD_SCAN_IN[21:23]

LSSD_SCAN_OUT[0:23]

LSSD_SCAN_MODE

LSSD_A_CLK

LSSD_B1_CLK

LSSD_C1_CLK

LSSD_C2_CLK

LSSD_C3_CLK

LSSD_C4 CLK

Dl1#

Di2#
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I/O CellN

IC18PDT_PM_A

IC18PUT_PM_A

BP2550T_PM_A

IC18PDT_PM_A

IC18PUT_PM_A

IC18PUT_PM_A

IC18PUT_PM_A

IC18PDT_PM_A

IC18PUT_PM_A

IC18PUT_PM_A

IP25D1T_PM_A

IC18D2PUT_PM_A

1/0 Cell Name

BP2550_PM_A

BP2550_PM_A

BC2550_PM_C

BP2550_PM_B

ame

Description

Serial data line that shifts out of the SHI Instruction Register
(page 57). SHISerialDataOut is placed in high-impedance state
when the SHI is not in shift state. The SHI is in shift state one
SHI clock cycle after SHISelectin# becomes inactive.

Enables SHI operation. One SHI clock cycle after the SHI-
SelectIn# signal becomes active, the instruction is serially
shifted into the SHI Instruction Register.

Sixteen-bit bus that provides direct I/O access (logic analyzer)
to the debug bus specified by the Debug Bus Select Register
(page 69).

The side communication channel (SCC) signal line that allows
communication between the attached devices and the Power-
PRS 64G.

Description

Scan chain inputs.

Scan chain inputs:

.

JTAG Test Data Input (TDI) = LSSD_SCAN_IN[21]
JTAG Test Mode Select (TMS) = LSSD_SCAN_IN[22]
JTAG Test Clock (TCK) = LSSD_SCAN_IN[23]

Scan chain outputs:

.
.
.

Memory BIST DIAG_OUT = LSSD_SCAN_OUT[20]
PLL_LOCK = LSSD_SCAN_OUT[21]

PLL_TESTOUT = LSSD_SCAN_OUT[22]

JTAG Test Data Output (TDO) = LSSD_SCAN_OUT[23]

Allows all clocks to be controlled from the primary inputs, and con-
nects all scan chains.

Used as an external source for the internal set/reset latch (SRL)
A clock.

Used as an external source for the internal SRL B clock.

Used as an external source for the internal SRL C clock.

Used as an external source for the internal static random access
memory (SRAM) C clock.

Used as an external source for the internal global register array
(GRA) C clock.

Used as an external source for the internal GRA C clock (four ports
are GRA only).

Inhibits the driver for all nontest outputs. Active low.

Inhibits the driver for all test outputs. Active low.

prs64G.03.fm
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Table 7-2. Test Signals (Page 2 of 2)
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Signal Name 1/O Cell Name Description
Inhibits the receiver for all inputs. An external pullup resistor to 1.8 V
RI# IC18RIT_PM_A is required on this pin. Active low.
TRST IC18PDT_PM_A JTAG test reset.
Used for reduced pin count testing. Allows all level-sensitive scan
IOTEST IC18PDT_PM_A design (LSSD) boundary inputs to drive out signals:
* LSSD_SCAN_GATE = IOTEST
e BISTTESTM1 = IOTEST BISTGATE = IOTEST
LSSD_TAP_C1 IC18PUT_PM_A JTAG controller C1 clock.
LSSD_TAP_C2 IC18PUT_PM_A JTAG controller C2 clock.
Used to handle the internal memory built-in self-test (BIST) control-
BISTTESTM3 IC18PDT_PM_A lers. The internal signal PLL_TESTIN is the logical AND of IOTEST
and the inverse of BISTTESTM3.
LeakageTest IC18LTPUT_PM_A Used during the leakage test.
PLL_VDDA AINSD2_PM_A PLL analog voltage.
The internal delay element input used for process measurement. The
DELAYIn BP2550_PM_A internal delay element is built with a chain of 300 INVERT_O gates.
The internal delay element output used for process measurement:
¢ 11 ns minimum (process = -3 sigma, temperature = 0 °C,
DELAYOut BP2550_PM_A voltage = 2.7 V)
e 28 ns maximum (process = +3 sigma, temperature = 125 °C,
voltage = 2.3 V)
PLL_GNDA AINSD2_PM_A PLL analog ground. (This is a new pin for this version of the device.)
7.2 1/0 Timing

7.2.1 DASL Signals
The skew requirements for the data-aligned synchronous links (DASLS) are presented in Table 7-3.

Table 7-3. DASL Skew

Parameter Rating Units Notes
Maximum skew between the two lines of a differential pair +130 ps
Maximum skew between two 500-Mbps links to the same port +2 clock cycles 1
(this also applies to any two ports configured for speed expansion) - (8 to 10 ns)
1. Clock cycle = 8 ns (125-MHz operation) to 10 ns (100-MHz operation).
prs64G.03.fm 1/0 Definitions and I/O Timing
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7.2.2 SHI Signals

Figure 7-1. SHI Signal Timing Diagram

SHIClockin J H H ﬂ Sgﬂ H H w

Pulse > Six internal clock cycles (125-MHz clock)

SHiSelectin# ‘\ « ’—\—

LSB MSB

SHiSerialDataln /X Bitn Y Bitn-1 Bitn-2\§ Y Bit1 X BitO Bit n
SHISerialDataOut Bit n ><Bit n-1><Bit n-2\§ ' Bit1 >< Bit 0 —@

Figure 7-2. SHI Signal-to-Clock Timing Diagram

A

A4

tcycle

A — tpulse

SHIClockin I

tsetup > lholg—>
SHISelectIn#
SHISerialDataln ><
< tinout i
~ tdataout »
SHISerialDataOut
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Table 7-4. SHI Signal Timing Values

Rating
Symbol Parameter Units
Minimum Maximum

teycle Cycle time 16 ns

thulse Pulse width 4 ns

tsetup Setup time 4 ns

thold Hold time 5 ns

tinout SHiSelectin# to SHISerialDataOut 2 6 ns
tgataout SHIClockin to SHISerialDataOut 3 8 ns

prs64G.03.fm 1/0O Definitions and 1/O Timing
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8. Data and Flow Control Latencies

8.1 Data Packet Transmission

Table 8-1 shows the difference between the time an ingress data-aligned synchronous link (DASL) receives
the first bit of a packet and the time an egress DASL sends the first bit of the same packet, assuming the
packet is not enqueued for flow control.

Table 8-1. Data Packet Transmission

Time (clock cycles)
Shared Memory Required

Minimum Maximum
One row per packet 3 x row size 5 x row size
Two rows per packet 3 x row size 6 x row size

Note: Row size = 16 to 20 clock cycles (8 ns).

8.2 Send Grant Off to Egress Idle Packet

Table 8-2 shows the difference between the time an attached device removes the send grant and the time the
first idle packet exits the PowerPRS 64G according to this flow control mechanism.

Table 8-2. Send Grant Off to Egress Idle Packet

Time (clock cycles)
Shared Memory Required

Minimum Maximum
One row per packet 3 3 +row size
Two rows per packet 3 3 + (2 x row size)

Note: Row size = 16 to 20 clock cycles, and clock cycle = 8 ns (125-MHz operation).

8.3 Ingress Data Packet Received to Output Queue Grant Off

Table 8-3 shows the difference between the time an ingress data packet that causes the output queue occu-
pancy to exceed the output queue threshold is received (and requires the output queue grant to be turned off)
and the time the attached device receives the updated output queue grant status (which turns off the output
gueue grant).

Table 8-3. Ingress Data Packet Received to Output Queue Grant Off

Time (clock cycles)

Shared Memory Required
Minimum Maximum

One row per packet 27 27 + (6 x row size)

Note: Row size = 16 to 20 clock cycles, and clock cycle = 8 ns (125-MHz operation). This must take into account the flywheel
counters used for output queue grant synchronization.

prs64G.03.fm Data and Flow Control Latencies
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Table 8-3. Ingress Data Packet Received to Output Queue Grant Off

Time (clock cycles)
Shared Memory Required
Minimum Maximum
Two rows per packet 27 27 + (11 x row size)

Note: Row size = 16 to 20 clock cycles, and clock cycle = 8 ns (125-MHz operation). This must take into account the flywheel
counters used for output queue grant synchronization.

8.4 Ingress Data Packet Received to Memory Grant Off

Table 8-4 shows the difference between the time an ingress data packet that causes the shared memory
occupancy to exceed the shared memory threshold is received (and requires the memory grant to be turned
off) and the time the attached device receives the updated memory grant status (which turns off the memory
grant).

Table 8-4. Ingress Data Packet to Memory Grant Off

Time (clock cycles)
Shared Memory Required
Minimum Maximum
One or two rows per packet 30 30 + row size

Note: Row size = 16 to 20 clock cycles, and clock cycle = 8 ns (125-MHz operation).

Data and Flow Control Latencies prs64G.03.fm
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(4) Vopa (25 V)
@ Vpps (2.5 V)

(D Voo (1.8V)
(2) Vop2 (2.5 V)
(3) Vops(25V)

Optional Power Pin

1/O Pin or

. Ground
O

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

=z -4 X D T L WAoo > > D xa z -4 X m I L w oo o<<
AAMnAAAAMAAAAAA 2 = ©

Figure 9-1. Pinout (1088-ball ceramic column grid array [CCGA] package, bottom view)

9. Pin Information
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Table 9-1. Ground and Vpp Pin Locations

Pin Function

GND

Vop

Vbbp2
Vbbp3

Vbpa

Vbps

Pin Locations

ABO4, ABO8, AB12, AB16, AB18, AB22, AB26, AB30, AD02, AD06, AD10, AD14, AD20, AD24, AD28,
AD32, AF04, AF08, AF12, AF16, AF18, AF22, AF26, AF30, AHO2, AHO6, AH10, AH14, AH20, AH24,
AH28, AH32, AK04, AK08, AK12, AK16, AK18, AK22, AK26, AK30, AM02, AM06, AM10, AM14, AM20,
AM24, AM28, AM32, B0O2, BO6, B10, B14, B20, B24, B28, B32, D04, D08, D12, D16, D18, D22, D26, D30,
F02, FO6, F10, F14, F20, F24, F28, F32, HO4, H08, H12, H16, H18, H22, H26, H30, K02, K06, K10, K14,
K20, K24, K28, K32, M04, M08, M12, M16, M18, M22, M26, M30, P02, P06, P10, P14, P17, P20, P24,
P28, P32, R15, R19, T04, T08, T12, T16, T18, T22, T26, T30, U14, U17, U20, V04, V08, V12, V16, V18,
V22,V26, V30, W15, W19, Y02, Y06, Y10, Y14, Y17, Y20, Y24, Y28, Y32

AA13, AA21, ABO2, AB10, AB28, AD04, AD16, AD22, AD26, AF06, AF10, AF20, AF32, AH12, AH18,
AH26, AH30, AK02, AKO6, AK14, AK24, AM08, AM16, AM22, AM30, B04, B12, B18, B26, D10, D20, D28,
D32, FO4, F08, F16, F22, H02, H14, H24, H28, K08, K12, K18, K30, M06, M24, M32, N13, N21, P04, P16,
P18, P26, TO2, T10, T14, T17, T20, T28, U16, U18, V06, V14, V17, V20, V24, V32, Y08, Y16, Y18, Y30

AB24, AB32, AD30, AF28, AK32, F30, H32, K26, M28, P22, P30, T24, T32, V28, Y22, Y26

AB14, AB20, AD12, AD18, AF14, AF24, AH08, AH16, AH22, AK10, AK20, AK28, AM04, AM12, AM18,
AM26

ABO06, AD08, AF02, AH04, D02, H06, K04, M02, M10, P08, P12, T06, V02, V10, Y04, Y12
B08, B16, B22, B30, D06, D14, D24, F12, F18, F26, H10, H20, K16, K22, M14, M20

Table 9-2. Optional Power Pins (Recommended)

Pin Function
GND_A

VDD250_A

VDD_A (1.8 V)

Pin Information
Page 126 of 159

Pin Locations

AA15, AA16, AAL9, AA29, AB21, AB31, AC19, AE13, AE21, AE25, AE27, AN33, G07, K13, K17, L20,
M11, M13, M21, M23, N15, N17, N19, N23, P21, P29, R11, R14, R16, R23, U11, U21, V13, W17, W31,
Y11, Y13,Y23

AC13, AC20, AEQ7, AG27, AL13, C13, G25, L14, L19, P11, P23, R13, R18, U12, W12, W18, Y21

AA22, AB29, AC22, AD17, ANO1, G09, J25, J27, L11, L21, NO9, N16, R17, R21, R22, R27, U15, U24,
u28, W25, W29, Y19, Y27
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Table 9-3. I/O Signal List, Sorted by Signal Name (Page 1 of 8)

Signal Name

BISTTESTM3
DaslIData[00]In[0]_N
DaslIData[00]In[0]_P
DaslIData[00]In[1]_N
DaslIData[00]In[1]_P
DaslIData[00]In[2]_N
DaslIData[00]In[2]_P
DaslIData[00]In[3]_N
DaslIData[00]In[3]_P
DasIData[00]Out[0]_N
DaslIData[00]Out[0]_P
DasIData[00]Out[1]_N
DasIData[00]Out[1]_P
DasIData[00]Out[2]_N
DaslIData[00]Out[2]_P
DasIData[00]Out[3]_N
DaslIData[00]Out[3]_P
DaslIData[01]In[0]_N
DaslIData[01]In[0]_P
DaslIData[01]In[1]_N
DaslIData[01]In[1]_P
DaslIData[01]In[2]_N
DaslIData[01]In[2]_P
DaslIData[01]In[3]_N
DaslIData[01]In[3]_P
DasIData[01]Out[0]_N
DasIData[01]Out[0]_P
DasIData[01]Out[1]_N
DasIData[01]Out[1]_P
DasIData[01]Out[2]_N

DasIData[01]Out[2]_P

prs64G.03.fm
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Pin
Location

AJO1
AD33
AE33
AD31
AE31
AE32
AF33
AF31
AE30
AA26
AB27
AB25
AC27
AC26
AC25
AC29
AC28
AG30
AH31
AH33
AG32
AK31
AJ30
AK33
AJ32
AD25
AC24
AD29
AD27
AE26

AF27

Signal Name

DaslData[01]Out[3]_N
DaslData[01]Out[3]_P
DaslData[02]In[0]_N
DaslData[02]In[0]_P
DaslData[02]In[1]_N
DaslData[02]In[1]_P
DaslData[02]In[2]_N
DaslData[02]In[2]_P
DaslData[02]In[3]_N
DaslIData[02]In[3]_P
DaslData[02]Out[0]_N
DaslData[02]Out[0]_P
DaslData[02]Out[1]_N
DaslData[02]Out[1]_P
DaslData[02]Out[2]_N
DaslData[02]Out[2]_P
DaslData[02]Out[3]_N
DaslData[02]Out[3]_P
DaslData[03]In[0]_N
DaslData[03]In[0]_P
DaslData[03]In[1]_N
DaslData[03]In[1]_P
DaslData[03]In[2]_N
DaslData[03]In[2]_P
DaslData[03]In[3]_N
DaslData[03]In[3]_P
DaslData[03]Out[0]_N
DaslData[03]Out[0]_P
DaslData[03]Out[1]_N
DaslData[03]Out[1]_P

DaslData[03]Out[2]_N

Pin
Location

AE28
AE29
AK29
AL30
AM33
AL32
AM29
AN30
AM31
AN32
AH29
AG28
AG29
AF29
AJ26
AJ27
AH27
AJ28
AM27
AN28
AL28
AK27
AN26
AM25
AK25
AL26
AD23
AE24
AG26
AF25

AG24

IBM PowerPRS 64G

Packet Routing Switch

Signal Name

DaslIData[03]Out[2]_P
DaslIData[03]Out[3]_N
DaslIData[03]Out[3]_P
DaslIData[04]In[0]_N
DaslIData[04]In[0]_P
DaslIData[04]In[1]_N
DaslIData[04]In[1]_P
DaslIData[04]In[2]_N
DaslIData[04]In[2]_P
DaslData[04]In[3]_N
DaslIData[04]In[3]_P
DaslIData[04]Out[0]_N
DaslData[04]Out[0]_P
DaslIData[04]Out[1]_N
DaslIData[04]Out[1]_P
DaslIData[04]Out[2]_N
DaslIData[04]Out[2]_P
DaslIData[04]Out[3]_N
DaslData[04]Out[3]_P
DaslIData[05]In[0]_N
DaslIData[05]In[0]_P
DaslIData[05]In[1]_N
DaslIData[05]In[1]_P
DaslIData[05]In[2]_N
DaslIData[05]In[2]_P
DaslIData[05]In[3]_N
DaslIData[05]In[3]_P
DaslIData[05]Out[0]_N
DaslIData[05]Out[0]_P
DaslIData[05]Out[1]_N

DaslData[05]Out[1]_P

Pin
Location

AJ24
AJ25
AH25
AN25
AN24
AL25
AL24
AM23
AN23
AL23
AK23
AG23
AE22
AE23
AF23
AG22
AF21
AH23
AJ23
AN22
AM21
AK21
AL22
AN21
AN20
AL21
AL20
AG21
AJ22
AH21

AJ21

Pin Information
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Table 9-3. I/0 Signal List, Sorted by Signal Name (Page 2 of 8)

Signal Name

DaslIData[05]Out[2]_N
DaslIData[05]Out[2]_P
DaslIData[05]Out[3]_N
DaslIData[05]Out[3]_P
DaslIData[06]In[0]_N
DaslIData[06]In[0]_P
DaslIData[06]In[1]_N
DaslIData[06]In[1]_P
DaslIData[06]In[2]_N
DaslIData[06]In[2]_P
DaslIData[06]In[3]_N
DaslIData[06]In[3]_P
DaslData[06]Out[0]_N
DaslData[06]Out[0]_P
DaslData[06]Out[1]_N
DaslData[06]Out[1]_P
DaslData[06]Out[2]_N
DaslData[06]Out[2]_P
DaslIData[06]Out[3]_N
DaslData[06]Out[3]_P
DaslIData[07]In[0]_N
DaslIData[07]In[0]_P
DaslIData[07]In[1]_N
DaslIData[07]In[1]_P
DaslIData[07]In[2]_N
DaslData[07]In[2]_P
DaslIData[07]In[3]_N
DaslData[07]In[3]_P
DaslData[07]Out[0]_N
DaslData[07]Out[0]_P
DaslData[07]Out[1]_N

DaslData[07]Out[1]_P

Pin Information
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Pin
Location

AG20
AE20
AJ20
AH19
AM19
AN19
AK19
AL19
AL18
AN18
AL17
AN17
AG19
AF19
AJ19
AJ18
AD19
AE19
AF17
AJ17
AM17
AK17
AN16
AL16
AN15
AM15
AL15
AK15
AE15
AD15
AH17

AG17

Signal Name

DaslData[07]Out[2]_N
DaslData[07]Out[2]_P
DaslData[07]Out[3]_N
DaslData[07]Out[3]_P
DaslData[08]In[0]_N
DaslData[08]In[0]_P
DaslData[08]In[1]_N
DaslData[08]In[1]_P
DaslData[08]In[2]_N
DaslData[08]In[2]_P
DaslData[08]In[3]_N
DaslData[08]In[3]_P
DaslData[08]Out[0]_N
DaslData[08]Out[0]_P
DaslData[08]Out[1]_N
DaslData[08]Out[1]_P
DaslData[08]Out[2]_N
DaslData[08]Out[2]_P
DaslData[08]Out[3]_N
DaslData[08]Out[3]_P
DaslData[09]In[0]_N
DaslData[09]In[0]_P
DaslData[09]In[1]_N
DaslData[09]In[1]_P
DaslData[09]In[2]_N
DaslData[09]In[2]_P
DaslData[09]In[3]_N
DaslData[09]In[3]_P
DaslData[09]Out[0]_N
DaslData[09]Out[0]_P
DaslData[09]Out[1]_N

DaslData[09]Out[1]_P

Pin
Location

AF15
AG15
AJ16
AJ15
AM13
AN12
AL12
AK13
AN11
AM11
AK11
AL11
AE14
AG14
AH15
AJ14
AJ12
AG13
AJ13
AH13
AN10
ANO9
AL10
ALO9
AMO09
ANO8
ALO8
AKO09
AF13
AG12
AJ11

AH11

Signal Name

DaslIData[09]Out[2]_N
DaslIData[09]Out[2]_P
DaslIData[09]Out[3]_N
DaslIData[09]Out[3]_P
DaslData[10]In[0O]_N
DaslIData[10]In[0]_P
DaslIData[10]In[1]_N
DaslData[10]In[1]_P
DaslIData[10]In[2]_N
DaslIData[10]In[2]_P
DaslData[10]In[3]_N
DaslData[10]In[3]_P
DaslData[10]Out[0]_N
DaslData[10]Out[0]_P
DaslData[10]Out[1]_N
DaslData[10]Out[1]_P
DaslData[10]Out[2]_N
DaslData[10]Out[2]_P
DaslData[10]Out[3]_N
DaslData[10]Out[3]_P
DaslData[11]In[0]_N
DaslIData[11]In[0]_P
DaslData[11]In[1]_N
DaslData[11]In[1]_P
DaslData[11]In[2]_N
DaslData[11]In[2]_P
DaslData[11]In[3]_N
DaslIData[11]In[3]_P
DaslData[11]Out[0]_N
DaslData[11]Out[0]_P
DaslData[11]Out[1]_N

DaslData[11]Out[1]_P

Pin
Location

AE12
AG11
AF11
AE11
ANO6
AMO7
AKO7
ALO6
ANO4
AMO5
ALO4
AKO05
AJ10
AG10
AHO09
AJO9
AE10
AD11
AF09
AGO08
AJO4
AKO3
ANO2
AMO3
AJO2
AKO1
ALO2
AMO1
AJO7
AJO8
AJO6

AHO7
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Table 9-3. I/0 Signal List, Sorted by Signal Name (Page 3 of 8)

Signal Name

DasIData[11]Out[2]_N
DasIData[11]Out[2]_P
DasIData[11]Out[3]_N
DaslIData[11]Out[3]_P
DaslData[12]In[0]_N
DaslIData[12]In[0]_P
DaslIData[12]In[1]_N
DaslData[12]In[1]_P
DaslIData[12]In[2]_N
DaslIData[12]In[2]_P
DaslData[12]In[3]_N
DaslData[12]In[3]_P
DaslData[12]Out[0]_N
DaslData[12]Out[0]_P
DaslData[12]Out[1]_N
DaslData[12]Out[1]_P
DaslData[12]Out[2]_N
DaslData[12]Out[2]_P
DaslData[12]Out[3]_N
DaslData[12]Out[3]_P
DaslIData[13]In[0]_N
DaslData[13]In[0]_P
DaslIData[13]In[1]_N
DaslData[13]In[1]_P
DaslIData[13]In[2]_N
DaslData[13]In[2]_P
DaslIData[13]In[3]_N
DaslData[13]In[3]_P
DaslData[13]Out[0]_N
DaslData[13]Out[0]_P
DaslData[13]Out[1]_N

DaslData[13]Out[1]_P

prs64G.03.fm
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Pin
Location

AGO06
AHO5
AF05
AGO05
AGO02
AHO1
AHO3
AGO04
AF01
AEQ2
AE04
AF03
AF07
AEOQ8
AEQ5
AEQ06
AC10
ADO09
ADO7
ADO5
AEO1
ADO1
AEOQ3
ADO3
AC02
ACO1
ACO03
AC04
ACO7
ABQ9
AC09

ACO08

Signal Name

DaslData[13]Out[2]_N
DaslData[13]Out[2]_P
DaslData[13]Out[3]_N
DaslData[13]Out[3]_P
DaslData[14]In[0]_N
DaslData[14]In[0]_P
DaslData[14]In[1]_N
DaslData[14]In[1]_P
DaslData[14]In[2]_N
DaslData[14]In[2]_P
DaslIData[14]In[3]_N
DaslData[14]In[3]_P
DaslData[14]Out[0]_N
DaslData[14]0Out[0]_P
DaslData[14]Out[1]_N
DaslData[14]Out[1]_P
DaslData[14]0Out[2]_N
DaslData[14]0Out[2]_P
DaslData[14]Out[3]_N
DaslData[14]0Out[3]_P
DaslData[15]In[0]_N
DaslData[15]In[0]_P
DaslData[15]In[1]_N
DaslData[15]In[1]_P
DaslData[15]In[2]_N
DaslData[15]In[2]_P
DaslData[15]In[3]_N
DaslData[15]In[3]_P
DaslData[15]Out[0]_N
DaslData[15]0ut[0]_P
DaslData[15]Out[1]_N

DaslData[15]0Out[1]_P

Pin
Location

ABO7
AAO8
ACO06
ACO05
ABO1
AAQ2
AAO4
ABO3
AAO01
Y01
AAO3
Y03
AAQ7
ABO5
AAO6
AAO5
Y07
Y09
Y05
WO06
W02
wo1l
w04
W03
V03
Vo1
uo3
uo1
w07
W08
WO05

V05

IBM PowerPRS 64G
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Signal Name

DaslIData[15]Out[2]_N
DaslIData[15]Out[2]_P
DaslIData[15]Out[3]_N
DaslIData[15]Out[3]_P
DaslData[16]In[0]_N
DaslIData[16]In[0]_P
DaslIData[16]In[1]_N
DaslData[16]In[1]_P
DaslIData[16]In[2]_N
DaslIData[16]In[2]_P
DaslData[16]In[3]_N
DaslData[16]In[3]_P
DaslIData[16]Out[0]_N
DaslData[16]Out[0]_P
DaslData[16]Out[1]_N
DaslData[16]Out[1]_P
DaslData[16]Out[2]_N
DaslData[16]Out[2]_P
DaslData[16]Out[3]_N
DaslData[16]Out[3]_P
DaslIData[17]In[0]_N
DaslData[17]In[0]_P
DaslIData[17]In[1]_N
DaslData[17]In[1]_P
DaslData[17]In[2]_N
DaslData[17]In[2]_P
DaslData[17]In[3]_N
DaslData[17]In[3]_P
DaslData[17]Out[0]_N
DaslData[17]Out[0]_P
DaslData[17]Out[1]_N

DaslData[17]Out[1]_P

Pin
Location

W10
W09
uo6
uos8
uo2
uo4
TO1
TO3
RO1
R02
RO3
R0O4
R09
R10
uo7
uo5
RO8
RO7
TO5
R0O5
PO1
NO1
P03
NO3
NO02
M01
MO03
NO4
P09
PO7
R0O6

PO5

Pin Information
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Table 9-3. I/0 Signal List, Sorted by Signal Name (Page 4 of 8)

Signal Name

DasIData[17]Out[2]_N
DaslIData[17]Out[2]_P
DasIData[17]Out[3]_N
DasIData[17]Out[3]_P
DaslData[18]In[0]_N
DaslIData[18]In[0]_P
DaslIData[18]In[1]_N
DaslData[18]In[1]_P
DaslIData[18]In[2]_N
DaslIData[18]In[2]_P
DaslData[18]In[3]_N
DaslData[18]In[3]_P
DaslData[18]Out[0]_N
DaslData[18]Out[0]_P
DaslData[18]Out[1]_N
DaslData[18]Out[1]_P
DaslData[18]Out[2]_N
DaslData[18]Out[2]_P
DaslData[18]Out[3]_N
DaslData[18]Out[3]_P
DaslData[19]In[0]_N
DaslData[19]In[0]_P
DaslIData[19]In[1]_N
DaslData[19]In[1]_P
DaslData[19]In[2]_N
DaslData[19]In[2]_P
DaslIData[19]In[3]_N
DaslData[19]In[3]_P
DaslData[19]Out[0]_N
DaslData[19]Out[0]_P
DaslData[19]Out[1]_N

DaslData[19]Out[1]_P

Pin Information
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Pin
Location

MO05
NO7
NO5
NO6
Lo1
L02
LO4
LO3
KO1
Jo1
K03
JO3
NO8
M07
LOS
LO6
M09
Lo7
LO8
L09
J02
HO1
HO3
Jo4
FO1
G02
G04
FO3
K09
L10
K05

K07

Signal Name

DaslData[19]0Out[2]_N
DaslData[19]0Out[2]_P
DaslData[19]0Out[3]_N
DaslData[19]0Out[3]_P
DaslIData[20]In[0]_N
DaslData[20]In[0]_P
DaslData[20]In[1]_N
DaslIData[20]In[1]_P
DaslData[20]In[2]_N
DaslData[20]In[2]_P
DaslIData[20]In[3]_N
DaslData[20]In[3]_P
DaslData[20]Out[0]_N
DaslData[20]0Out[0]_P
DaslData[20]Out[1]_N
DaslData[20]Out[1]_P
DaslData[20]0Out[2]_N
DaslData[20]0Out[2]_P
DaslData[20]Out[3]_N
DaslData[20]0Out[3]_P
DaslData[21]In[0]_N
DaslData[21]In[0]_P
DaslData[21]In[1]_N
DaslData[21]In[1]_P
DaslData[21]In[2]_N
DaslData[21]In[2]_P
DaslData[21]In[3]_N
DaslData[21]In[3]_P
DaslData[21]Out[0]_N
DaslData[21]Out[0]_P
DaslData[21]Out[1]_N

DaslData[21]Out[1]_P

Pin
Location

Jo8

HO7
JO6

JO5

D01
E02
BO1
Cco2
D03
EO4
BO3
A02
FO05
GO06
GO05
HO5
EO8
EO7
FO7

EO6
BO5
A04
D05
Cco4
BO7
A06
C06
D07
K11
J10

GO08

HO09

Signal Name

DaslData[21]Out[2]_N
DaslData[21]Out[2]_P
DaslData[21]Out[3]_N
DaslIData[21]Out[3]_P
DaslData[22]In[0]_N
DaslIData[22]In[0]_P
DaslIData[22]In[1]_N
DaslData[22]In[1]_P
DaslIData[22]In[2]_N
DaslData[22]In[2]_P
DaslData[22]In[3]_N
DaslData[22]In[3]_P
DaslData[22]Out[0]_N
DaslData[22]Out[0]_P
DaslData[22]Out[1]_N
DaslData[22]Out[1]_P
DaslData[22]Out[2]_N
DaslData[22]Out[2]_P
DaslData[22]Out[3]_N
DaslData[22]Out[3]_P
DaslData[23]In[0]_N
DaslData[23]In[0]_P
DaslData[23]In[1]_N
DaslData[23]In[1]_P
DaslData[23]In[2]_N
DaslData[23]In[2]_P
DaslIData[23]In[3]_N
DaslData[23]In[3]_P
DaslData[23]Out[0]_N
DaslData[23]Out[0]_P
DaslData[23]Out[1]_N

DaslData[23]Out[1]_P

Pin
Location

G10
E10
E09
F09
A08
BO9
D09
Cco8
A09
A10
C09
C10
Gl1
J12
Ji1
H11
G12
H13
F11
Ell
B11
All
Ci11
D11
Al2
B13
D13
Ci12
G13
E12
F13

E13
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Table 9-3. I/0 Signal List, Sorted by Signal Name (Page 5 of 8)

Signal Name

DaslIData[23]Out[2]_N
DaslIData[23]Out[2]_P
DaslIData[23]Out[3]_N
DaslIData[23]Out[3]_P
DaslData[24]In[0]_N
DaslIData[24]In[0]_P
DaslIData[24]In[1]_N
DaslData[24]In[1]_P
DaslIData[24]In[2]_N
DaslIData[24]In[2]_P
DaslData[24]In[3]_N
DaslData[24]In[3]_P
DaslData[24]Out[0]_N
DaslData[24]Out[0]_P
DaslData[24]Out[1]_N
DaslData[24]Out[1]_P
DaslData[24]Out[2]_N
DaslData[24]Out[2]_P
DaslData[24]Out[3]_N
DaslData[24]Out[3]_P
DaslData[25]In[0]_N
DaslData[25]In[0]_P
DaslIData[25]In[1]_N
DaslData[25]In[1]_P
DaslData[25]In[2]_N
DaslData[25]In[2]_P
DaslIData[25]In[3]_N
DaslData[25]In[3]_P
DaslData[25]Out[0]_N
DaslData[25]Out[0]_P
DaslData[25]Out[1]_N

DaslData[25]Out[1]_P

prs64G.03.fm
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Pin
Location

G14
Ji14
E14
F15
B15
A15
D15
C15
C16
Al6
Al7
C17
G15
H15
E15
E16
K15
J15
E17
G17
D17
B17
Al18
C18
A19
B19
C19
D19
J19
K19
H17

F17

Signal Name

DaslData[25]0ut[2]_N
DaslData[25]0ut[2]_P
DaslData[25]0ut[3]_N
DaslData[25]0ut[3]_P
DaslIData[26]In[0]_N
DaslData[26]In[0]_P
DaslData[26]In[1]_N
DaslIData[26]In[1]_P
DaslData[26]In[2]_N
DaslData[26]In[2]_P
DaslIData[26]In[3]_N
DaslData[26]In[3]_P
DaslData[26]Out[0]_N
DaslData[26]0Out[0]_P
DaslData[26]0Out[1]_N
DaslData[26]Out[1]_P
DaslData[26]0Out[2]_N
DaslData[26]0Out[2]_P
DaslData[26]0Out[3]_N
DaslData[26]0Out[3]_P
DaslData[27]In[0]_N
DaslData[27]In[0]_P
DaslData[27]In[1]_N
DaslData[27]In[1]_P
DaslData[27]In[2]_N
DaslData[27]In[2]_P
DaslData[27]In[3]_N
DaslData[27]In[3]_P
DaslData[27]Out[0]_N
DaslData[27]0Out[0]_P
DaslData[27]0Out[1]_N

DaslData[27]0Out[1]_P

Pin
Location

H19
G19
E18
E19
A20
A21
C20
c21
B21
A22
C22
D21
J20
G20
F19
E20
E22
G21
E21
F21
A23
B23
D23
Cc23
A24
A25
C24
C25
H21
G22
E23

F23

IBM PowerPRS 64G
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Signal Name

DaslIData[27]Out[2]_N
DaslIData[27]Out[2]_P
DaslData[27]Out[3]_N
DaslIData[27]Out[3]_P
DaslData[28]In[0]_N
DaslData[28]In[0]_P
DaslIData[28]In[1]_N
DaslData[28]In[1]_P
DaslIData[28]In[2]_N
DaslIData[28]In[2]_P
DaslData[28]In[3]_N
DaslData[28]In[3]_P
DaslData[28]Out[0]_N
DaslData[28]Out[0]_P
DaslData[28]Out[1]_N
DaslData[28]Out[1]_P
DaslData[28]Out[2]_N
DaslData[28]Out[2]_P
DaslData[28]Out[3]_N
DaslData[28]Out[3]_P
DaslData[29]In[0]_N
DaslData[29]In[0]_P
DaslData[29]In[1]_N
DaslData[29]In[1]_P
DaslData[29]In[2]_N
DaslData[29]In[2]_P
DaslIData[29]In[3]_N
DaslData[29]In[3]_P
DaslData[29]Out[0]_N
DaslData[29]Out[0]_P
DaslData[29]Out[1]_N

DaslData[29]Out[1]_P

Pin
Location

J22
G23
H23
J23
B25
A26
C26
D25
A28
B27
D27
C28
E24
G24
F25
E25
J24
K23
H25
G26
A30
B29
A32
B31
C30
D29
C32
B33
E27
E26
E28

F27

Pin Information
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Table 9-3. I/0 Signal List, Sorted by Signal Name (Page 6 of 8)

Signal Name Los.sitrt]ion Signal Name Locl:D;rt]ion Signal Name Los.sitrt]ion
DaslIData[29]Out[2]_N G28 DaslData[31]Out[2]_N M27 LSSD_C3_CLK AJ31
DaslData[29]0Out[2]_P F29 DaslData[31]Out[2]_P N26 LSSD_C4_CLK C29
DaslData[29]Out[3]_N H29 DaslData[31]Out[3]_N L27 LSSD_SCAN_INI[O] TO9
DaslIData[29]Out[3]_P G29 DaslData[31]Out[3]_P M25 LSSD_SCAN_IN[1] AE16
DaslData[30]In[0]_N E30 DebugDataOut[0] L23 LSSD_SCAN_IN[2] AJ33
DaslIData[30]In[0]_P D31 DebugDataOut[1] N22 LSSD_SCAN_IN[3] AN29
DaslData[30]In[1]_N E32 DebugDataOut[2] G27 LSSD_SCAN_IN[4] AN27
DaslData[30]In[1]_P D33 DebugDataOut[3] N20 LSSD_SCAN_IN[5] ALO5
DaslData[30]In[2]_N F31 DebugDataOut[4] N24 LSSD_SCAN_IN[6] V27
DaslIData[30]In[2]_P G30 DebugDataOut[5] N25 LSSD_SCAN_IN[7] AL31
DaslData[30]In[3]_N G32 DebugDataOut[6] L33 LSSD_SCAN_IN[8] V25
DaslIData[30]In[3]_P F33 DebugDataOut[7] L32 LSSD_SCAN_IN[9] AG33
DaslData[30]Out[0]_N H27 DebugDataOut[8] M29 LSSD_SCAN_IN[10] ANO7
DaslData[30]Out[0]_P J26 DebugDataOut[9] N27 LSSD_SCAN_IN[11] EO5
DaslData[30]Out[1]_N J29 DebugDataOut[10] L30 LSSD_SCAN_IN[12] AL33
DaslData[30]Out[1]_P J28 DebugDataOut[11] L31 LSSD_SCAN_IN[13] Cco1
DaslData[30]Out[2]_N L24 DebugDataOut[12] N29 LSSD_SCAN_IN[14] G33
DaslData[30]Out[2]_P K25 DebugDataOut[13] N28 LSSD_SCAN_IN[15] Co05
DaslData[30]Out[3]_N K27 DebugDataOut[14] P25 LSSD_SCAN_IN[16] AE18
DaslData[30]Out[3]_P K29 DebugDataOut[15] P27 LSSD_SCAN_IN[17] AJ29
DaslData[31]In[0]_N H33 DELAYIn AA09 LSSD_SCAN_IN[18] AL27
Dasl|Data[31]In[0]_P J32 DELAYOut M17 LSSD_SCAN_IN[19] ANO3
DaslData[31]In[1]_N J30 DI1# AJO5 LSSD_SCAN_IN[20] ALO3
DaslData[31]In[1]_P H31 DI2# A03 LSSD_SCAN_IN[21] ALO1
DaslData[31]In[2]_N J33 Fullylnsertedin# M19 LSSD_SCAN_IN[22] GO03
DaslData[31]In[2]_P K33 InterruptOut# L18 LSSD_SCAN_IN[23] co7
DaslData[31]In[3]_N J31 IOTEST Vo7 LSSD_SCAN_MODE A27
DaslData[31]In[3]_P K31 LeakageTest U3l LSSD_SCAN_OUTI0] GO01
DaslData[31]Out[0]_N L25 LSSD_A _CLK E31 LSSD_SCAN_OUT[1] c33
DaslData[31]Out[0]_P L26 LSSD_B1_CLK A29 LSSD_SCAN_OUT[2] c31
DaslData[31]Out[1]_N L28 LSSD_C1_CLK T27 LSSD_SCAN_OUT[3] A05
DaslData[31]Out[1]_P L29 LSSD_C2_CLK G31 LSSD_SCAN_OUT[4] Co3
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Table 9-3. I/0 Signal List, Sorted by Signal Name (Page 7 of 8)

Signal Name

LSSD_SCAN_OUT[5]
LSSD_SCAN_OUT[6]
LSSD_SCAN_OUT[7]
LSSD_SCAN_OUT[8]
LSSD_SCAN_OUT[9]
LSSD_SCAN_OUT[10]
LSSD_SCAN_OUT[11]
LSSD_SCAN_OUT[12]
LSSD_SCAN_OUT[13]
LSSD_SCAN_OUT[14]
LSSD_SCAN_OUT[15]
LSSD_SCAN_OUT[16]
LSSD_SCAN_OUT[17]
LSSD_SCAN_OUT[18]
LSSD_SCAN_OUT[19]
LSSD_SCAN_OUT[20]
LSSD_SCAN_OUT[21]
LSSD_SCAN_OUT[22]
LSSD_SCAN_OUT[23]
LSSD_TAP_C1
LSSD_TAP_C2
MemoryGrantOut[0]
MemoryGrantOut[1]
MemoryGrantOut[2]
MemoryGrantOut[3]
MSBusInputAddrBidi[0]
MSBusInputAddrBidi[1]
MSBusInputAddrBidi[2]
MSBusInputAddrBidi[3]
MSBusInputAddrBidi[4]
MSBusInputAddrBidi[5]

MSBusInputAddrBidi[6]

prs64G.03.fm
July 2, 2002

Pin
Location

AN31
EO1
E29
G18
A3l
G16

AG31
EO3
J16

AGO1

AGO03
c27
AO07

AL29

ALO7

ANO5
E33
V09
J18
TO7

AG16
A33
P19
K21
J21
u23
V31
V33
u25
V19
V29

V23

Signal Name

MSBusInputAddrBidi[7]
MSBusInputAddrBidi[8]
MSBusInputAddrBidi[9]
MSBusInputAddrBidi[10]
MSBuslnputAddrBidi[11]
MSBuslnputAddrBidi[12]
MSBusInputAddrBidi[13]
MSBuslnputAddrBidi[14]
MSBusInputAddrBidi[15]
MSBusInputAddrBidi[16]
MSBuslnputAddrBidi[17]
MSBusInputAddrBidi[18]
MSBusInputAddrBidi[19]
MSBusInputAddrBidi[20]
MSBusInputAddrBidi[21]
MSBusInputAddrBidi[22]
MSBusInputAddrBidi[23]
MSBusInputAddrBidi[24]
MSBusInputAddrBidi[25]
MSBusOutputAddrBidi[0]
MSBusOutputAddrBidi[1]
MSBusOutputAddrBidi[2]
MSBusOutputAddrBidi[3]
MSBusOutputAddrBidi[4]
MSBusOutputAddrBidi[5]
MSBusOutputAddrBidi[6]
MSBusOutputAddrBidi[7]
MSBusOutputAddrBidi[8]
MSBusOutputAddrBidi[9]
MSBusOutputAddrBidi[10]
MSBusOutputAddrBidi[11]

MSBusOutputAddrBidi[12]

Pin
Location

V21
W30
W26
w27
W20
w24
Y29
w28
AA30
w21
AA31
Y31
Y25
AA28
AC31
AC30
w22
AA23
AA27
P31
N31
M31
N30
R28
R25
R24
R20
R26
R33
R32
R31

R30

IBM PowerPRS 64G
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Signal Name

MSBusOutputAddrBidi[13]
MSBusOutputAddrBidi[14]
MSBusOutputAddrBidi[15]
MSBusOutputAddrBidi[16]
MSBusOutputAddrBidi[17]
MSBusOutputAddrBidi[18]
MSBusOutputAddrBidi[19]
MSBusOutputAddrBidi[20]
MSBusOutputAddrBidi[21]
MSBusOutputAddrBidi[22]
MSBusOutputAddrBidi[23]
MSBusOutputAddrBidi[24]
MSBusOutputAddrBidi[25]
MSBusPacketClockBidi
MSBusSyncin
MSBusSyncOut
0Osc125MhzOut_N
0Osc125MhzOut_P
0sc250MhzOut_N
0sc250MhzOut_P
0sc500MhzOut_N
0sc500MhzOut_P
Oscillatorin

PLL_GNDA

PLL_VDDA
PowerOnResetin#
ReceiveGrantIn[0]
ReceiveGrantin[1]
ReceiveGrantin[2]
ReceiveGrantIn[3]
ReceiveGrantin[4]

ReceiveGrantIn[5]

Pin
Location

T23
T29
R29
T19
T33
u19
u22
u33
u27
u29
U26
u32
u30o
AB33
AC32
AA25
W33
W32
N33
P33
M33
N32
T25
T21
T31
N18
AA24
AA20
AB23
AC23
AG25

AC21

Pin Information
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Table 9-3. I/0 Signal List, Sorted by Signal Name (Page 8 of 8)

Signal Name Los.sitrt]ion Signal Name Locl:D;rt]ion Signal Name Los.sitrt]ion
ReceiveGrantIn[6] AD21 ReceiveGrantIn[29] AGO7 SendGrantIn[15] N14
ReceiveGrantIn[7] AB19 ReceiveGrantIn[30] AAl14 SendGrantIn[16] N11
ReceiveGrantIn[8] AA18 ReceiveGrantin[31] AAl1l SendGrantIn[17] N10
ReceiveGrantIn[9] AC18 RI# AJO3 SendGrantin[18] R12
ReceiveGrantIn[10] AB17 SCCIn[0] W23 SendGrantIn[19] P13
ReceiveGrantin[11] AAL17 SCCIn[1] L22 SendGrantIn[20] T13
ReceiveGrantIn[12] AC17 SCCiIn[2] AN14 SendGrantin[21] T11
ReceiveGrantin[13] AE17 SCCIn[3] Y15 SendGrantIn[22] T15
ReceiveGrantin[14] AC16 SendGrantIn[0] L17 SendGrantIn[23] uo9
ReceiveGrantIn[15] W16 SendGrantin[1] J17 SendGrantin[24] U13
ReceiveGrantIn[16] AL14 SendGrantin[2] L16 SendGrantIn[25] u10
ReceiveGrantIn[17] AN13 SendGrantIn[3] Cl4 SendGrantIn[26] V15
ReceiveGrantin[18] AB15 SendGrantin[4] Al13 SendGrantIn[27] V11
ReceiveGrantin[19] AC15 SendGrantIn[5] Al4 SendGrantIn[28] w14
ReceiveGrantin[20] AD13 SendGrantIn[6] M15 SendGrantIn[29] W13
ReceiveGrantin[21] AC14 SendGrantIn[7] L15 SendGrantIn[30] wil
ReceiveGrantIn[22] AGO09 SendGrantIn[8] J13 SendGrantin[31] AA10
ReceiveGrantIn[23] AB13 SendGrantIn[9] L13 SHIClocklIn AC33
ReceiveGrantin[24] AC12 SendGrantIn[10] P15 SHISelectIn# AA32
ReceiveGrantIn[25] AE09 SendGrantin[11] L12 SHISerialDataln AA33
ReceiveGrantIn[26] AC11 SendGrantIn[12] Jo9 SHISerialDataOut Y33
ReceiveGrantIn[27] AB11 SendGrantin[13] N12 TRST AG18
ReceiveGrantIn[28] AA12 SendGrantin[14] Jo7
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Table 9-4. 1/O Signal List, Sorted by Grid Position (Page 1 of 8)

Pin
Location

A02
A03
AO4
AO05
AO6
AO07
AO8
A09
Al10
All
Al12
Al13
Al4
Al5
Al6
Al7
Al8
Al19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A3l

A32

prs64G.03.fm
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Signal Name

DaslIData[20]In[3]_P
DI2#
DaslIData[21]In[0]_P
LSSD_SCAN_OUTI[3]
DaslData[21]In[2]_P
LSSD_SCAN_OUT[17]
DaslIData[22]In[0]_N
DaslIData[22]In[2]_N
DaslIData[22]In[2]_P
DaslIData[23]In[0]_P
DaslIData[23]In[2]_N
SendGrantin[4]
SendGrantin[5]
DaslIData[24]In[0]_P
DaslIData[24]In[2]_P
DaslIData[24]In[3]_N
DaslIData[25]In[1]_N
DaslIData[25]In[2]_N
DaslIData[26]In[0]_N
DaslIData[26]In[0]_P
DaslIData[26]In[2]_P
DaslIData[27]In[0]_N
DaslIData[27]In[2]_N
DaslIData[27]In[2]_P
DaslIData[28]In[0]_P
LSSD_SCAN_MODE
DaslIData[28]In[2]_N
LSSD_B1_CLK
DaslIData[29]In[0]_N
LSSD_SCAN_OUTI9]

DaslIData[29]In[1]_N

Pin

Location

A33

AAO01

AA02

AA03

AA04

AA05

AA06

AAO7

AA08

AA09

AA10

AA1l

AA12

AA14

AA17

AA18

AA20

AA23

AA24

AA25

AA26

AA27

AA28

AA30

AA31

AA32

AA33

ABO1

ABO3

ABOS5

ABO7

Signal Name

MemoryGrantOut[0]
DaslData[14]In[2]_N
DaslData[14]In[0]_P
DaslData[14]In[3]_N
DaslData[14]In[1]_N
DaslData[14]Out[1]_P
DaslData[14]Out[1]_N
DaslData[14]Out[0]_N
DaslData[13]Out[2]_P
DELAYIn
SendGrantIn[31]
ReceiveGrantin[31]
ReceiveGrantIn[28]
ReceiveGrantIn[30]
ReceiveGrantin[11]
ReceiveGrantIn[8]
ReceiveGrantin[1]
MSBusInputAddrBidi[24]
ReceiveGrantin[0]
MSBusSyncOut
DaslData[00]Out[0]_N
MSBusInputAddrBidi[25]
MSBusInputAddrBidi[20]
MSBusInputAddrBidi[15]
MSBusInputAddrBidi[17]
SHISelectin#
SHISerialDataln
DaslData[14]In[0]_N
DaslData[14]In[1]_P
DaslData[14]Out[0]_P

DaslData[13]Out[2]_N

Pin

Location

ABO9

AB11

AB13

AB15

AB17

AB19

AB23

AB25

AB27

AB33

ACO01

ACO02

ACO3

AC04

ACO05

ACO06

ACO7

ACO08

ACO09

AC10

AC11

AC12

AC14

AC15

AC16

AC17

AC18

AC21

AC23

AC24

AC25

IBM PowerPRS 64G

Packet Routing Switch

Signal Name

DaslIData[13]Out[0]_P
ReceiveGrantIn[27]
ReceiveGrantIn[23]
ReceiveGrantin[18]
ReceiveGrantIn[10]
ReceiveGrantIn[7]
ReceiveGrantin[2]
DaslIData[00]Out[1]_N
DaslIData[00]Out[0]_P
MSBusPacketClockBidi
DaslIData[13]In[2]_P
DaslIData[13]In[2]_N
DaslIData[13]In[3]_N
DaslIData[13]In[3]_P
DaslIData[13]Out[3]_P
DaslIData[13]Out[3]_N
DaslIData[13]Out[0]_N
DaslIData[13]Out[1]_P
DasIData[13]Out[1]_N
DaslIData[12]Out[2]_N
ReceiveGrantIn[26]
ReceiveGrantin[24]
ReceiveGrantin[21]
ReceiveGrantin[19]
ReceiveGrantin[14]
ReceiveGrantin[12]
ReceiveGrantIn[9]
ReceiveGrantIn[5]
ReceiveGrantIn[3]
DaslIData[01]Out[0]_P

DaslIData[00]Out[2]_P

Pin Information
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Table 9-4. 1/0 Signal List, Sorted by Grid Position (Page 2 of 8)

Pin
Location

AC26
AC27
AC28
AC29
AC30
AC31
AC32
AC33
ADO1
ADO3
ADO5
ADO7
ADO09
AD11
AD13
AD15
AD19
AD21
AD23
AD25
AD27
AD29
AD31
AD33
AEO1
AEQ2
AEO3
AEO4
AEQ5
AEOQ6

AEOQ8

Signal Name

DasIData[00]Out[2]_N
DaslIData[00]Out[1]_P
DasIData[00]Out[3]_P
DasIData[00]Out[3]_N
MSBusInputAddrBidi[22]
MSBusInputAddrBidi[21]
MSBusSyncin
SHIClockin
DaslIData[13]In[0]_P
DaslIData[13]In[1]_P
DaslIData[12]Out[3]_P
DaslData[12]Out[3]_N
DaslData[12]Out[2]_P
DaslData[10]Out[2]_P
ReceiveGrantin[20]
DaslData[07]Out[0]_P
DaslData[06]Out[2]_N
ReceiveGrantIn[6]
DaslIData[03]Out[0]_N
DaslData[01]Out[0]_N
DaslData[01]Out[1]_P
DaslData[01]Out[1]_N
DaslIData[00]In[1]_N
DaslIData[00]In[0]_N
DaslIData[13]In[0]_N
DaslData[12]In[2]_P
DaslIData[13]In[1]_N
DaslIData[12]In[3]_N
DaslData[12]Out[1]_N
DaslData[12]Out[1]_P

DaslIData[12]Out[0]_P
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Pin
Location

AEQ9
AE10
AE11
AE12
AE14
AE15
AE16
AE17
AE18
AE19
AE20
AE22
AE23
AE24
AE26
AE28
AE29
AE30
AE31
AE32
AE33
AF01
AF03
AF05
AFO07
AF09
AF11
AF13
AF15
AF17

AF19

Signal Name

ReceiveGrantIn[25]
DaslData[10]Out[2]_N
DaslData[09]Out[3]_P
DaslData[09]Out[2]_N
DaslData[08]Out[0]_N
DaslData[07]Out[0]_N
LSSD_SCAN_IN[1]
ReceiveGrantIn[13]
LSSD_SCAN_IN[16]
DaslData[06]Out[2]_P
DaslData[05]Out[2]_P
DaslData[04]Out[0]_P
DaslData[04]Out[1]_N
DaslData[03]Out[0]_P
DaslData[01]Out[2]_N
DaslData[01]Out[3]_N
DaslData[01]Out[3]_P
DaslData[00]In[3]_P
DaslData[00]In[1]_P
DaslData[00]In[2]_N
DaslData[00]In[0]_P
DaslData[12]In[2]_N
DaslData[12]In[3]_P
DaslData[11]Out[3]_N
DaslData[12]Out[0]_N
DaslData[10]Out[3]_N
DaslData[09]Out[3]_N
DaslData[09]Out[0]_N
DaslData[07]Out[2]_N
DaslData[06]Out[3]_N

DaslData[06]Out[0]_P

Pin
Location

AF21
AF23
AF25
AF27
AF29
AF31
AF33
AGO1
AGO02
AGO03
AGO04
AGO05
AGO06
AGO7
AGO08
AGO09
AG10
AG11
AG12
AG13
AG14
AG15
AG16
AG17
AG18
AG19
AG20
AG21
AG22
AG23

AG24

Signal Name

DaslData[04]Out[2]_P
DaslData[04]Out[1]_P
DaslData[03]Out[1]_P
DaslData[01]Out[2]_P
DaslData[02]Out[1]_P
DaslData[00]In[3]_N
DaslData[00]In[2]_P
LSSD_SCAN_OUT[14]
DaslData[12]In[0]_N
LSSD_SCAN_OUT[15]
DaslData[12]In[1]_P
DaslData[11]Out[3]_P
DaslData[11]Out[2]_N
ReceiveGrantin[29]
DaslData[10]Out[3]_P
ReceiveGrantin[22]
DaslData[10]Out[0]_P
DaslData[09]Out[2]_P
DaslData[09]Out[0]_P
DaslData[08]Out[2]_P
DaslData[08]Out[0]_P
DaslData[07]Out[2]_P
LSSD_TAP_C2
DaslData[07]Out[1]_P
TRST
DaslData[06]Out[0]_N
DaslData[05]Out[2]_N
DaslData[05]Out[0]_N
DaslData[04]Out[2]_N
DaslData[04]Out[0]_N

DaslData[03]Out[2]_N
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Table 9-4. 1/0 Signal List, Sorted by Grid Position (Page 3 of 8)

Pin
Location

AG25
AG26
AG28
AG29
AG30
AG31
AG32
AG33
AHO1
AHO03
AHO05
AHO7
AH09
AH11
AH13
AH15
AH17
AH19
AH21
AH23
AH25
AH27
AH29
AH31
AH33
AJO1
AJO2
AJO3
AJO4
AJO5
AJO6

AJO7

prs64G.03.fm
July 2, 2002

Signal Name

ReceiveGrantin[4]
DaslIData[03]Out[1]_N
DaslIData[02]Out[0]_P
DaslIData[02]Out[1]_N
DaslData[01]In[0O]_N
LSSD_SCAN_OUT[11]
DaslIData[01]In[1]_P
LSSD_SCAN_IN[9]
DaslIData[12]In[0]_P
DaslIData[12]In[1]_N
DaslIData[11]Out[2]_P
DaslData[11]Out[1]_P
DaslData[10]Out[1]_N
DaslData[09]Out[1]_P
DaslData[08]Out[3]_P
DaslData[08]Out[1]_N
DaslData[07]Out[1]_N
DaslData[05]Out[3]_P
DaslData[05]Out[1]_N
DaslData[04]Out[3]_N
DaslData[03]Out[3]_P
DaslIData[02]Out[3]_N
DaslData[02]Out[0]_N
DaslData[01]In[0]_P
DaslIData[01]In[1]_N
BISTTESTM3
DaslData[11]In[2]_N
RI#
DaslIData[11]In[0]_N
DI1#
DaslData[11]Out[1]_N

DaslData[11]Out[0]_N

Pin
Location

AJO8
AJO9
AJ10
AJ1l
AJ12
AJ13
AJ14
AJ15
AJ16
AJ17
AJ18
AJ19
AJ20
AJ21
AJ22
AJ23
AJ24
AJ25
AJ26
AJ27
AJ28
AJ29
AJ30
AJ31
AJ32
AJ33
AKO1
AKO3
AKO05
AKO7
AKO09

AK11

Signal Name

DaslData[11]Out[0]_P
DaslData[10]Out[1]_P
DaslData[10]Out[0]_N
DaslData[09]Out[1] N
DaslData[08]Out[2]_N
DaslData[08]Out[3]_N
DaslData[08]Out[1]_P
DasIData[07]Out[3]_P
DaslData[07]0ut[3]_N
DaslData[06]Out[3]_P
DaslData[06]Out[1]_P
DaslData[06]Out[1]_N
DaslData[05]Out[3]_N
DaslData[05]Out[1]_P
DaslData[05]Out[0]_P
DaslData[04]Out[3]_P
DaslData[03]Out[2]_P
DaslData[03]Out[3]_N
DaslData[02]Out[2]_N
DaslData[02]Out[2]_P
DaslData[02]Out[3]_P
LSSD_SCAN_IN[17]
DaslData[01]In[2]_P
LSSD_C3_CLK
DaslData[01]In[3]_P
LSSD_SCAN_IN[2]
DaslData[11]In[2]_P
DaslData[11]In[0]_P
DaslData[10]In[3]_P
DaslData[10]In[1]_N
DaslData[09]In[3]_P

DaslData[08]In[3]_N

Pin
Location

AK13
AK15
AK17
AK19
AK21
AK23
AK25
AK27
AK29
AK31
AK33
ALO1
ALO02
ALO3
ALO4
ALO5
ALO6
ALO7
ALO8
ALO9
AL10
AL11
AL12
AL14
AL15
AL16
AL17
AL18
AL19
AL20
AL21

AL22

IBM PowerPRS 64G

Packet Routing Switch

Signal Name

DaslIData[08]In[1]_P
DaslIData[07]In[3]_P
DaslIData[07]In[0]_P
DaslIData[06]In[1]_N
DaslData[05]In[1]_N
DaslIData[04]In[3]_P
DaslIData[03]In[3]_N
DaslData[03]In[1]_P
DaslIData[02]In[0]_N
DaslIData[01]In[2]_N
DaslData[01]In[3]_N
LSSD_SCAN_IN[21]
DaslIData[11]In[3]_N
LSSD_SCAN_IN[20]
DaslIData[10]In[3]_N
LSSD_SCAN_IN[5]
DaslIData[10]In[1]_P
LSSD_SCAN_OUT[19]
DaslIData[09]In[3]_N
DaslIData[09]In[1]_P
DaslIData[09]In[1]_N
DaslIData[08]In[3]_P
DaslIData[08]In[1]_N
ReceiveGrantin[16]
DaslIData[07]In[3]_N
DaslIData[07]In[1]_P
DaslIData[06]In[3]_N
DaslIData[06]In[2]_N
DaslIData[06]In[1]_P
DaslIData[05]In[3]_P
DaslIData[05]In[3]_N

DaslIData[05]In[1]_P
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Table 9-4. 1/0 Signal List, Sorted by Grid Position (Page 4 of 8)

Pin
Location

AL23
AL24
AL25
AL26
AL27
AL28
AL29
AL30
AL31
AL32
AL33
AMO1
AMO3
AMO5
AMO7
AMO09
AM11
AM13
AM15
AM17
AM19
AM21
AM23
AM25
AM27
AM29
AM31
AM33
ANO2
ANO3
ANO4

ANO5

Signal Name

DaslIData[04]In[3]_N
DaslData[04]In[1]_P
DaslIData[04]In[1]_N
DaslIData[03]In[3]_P
LSSD_SCAN_IN[18]
DaslIData[03]In[1]_N
LSSD_SCAN_OUT[18]
DaslIData[02]In[0]_P
LSSD_SCAN_IN[7]
DaslIData[02]In[1]_P
LSSD_SCAN_IN[12]
DaslData[11]In[3]_P
DaslData[11]In[1]_P
DaslData[10]In[2]_P
DaslIData[10]In[0]_P
DaslIData[09]In[2]_N
DaslData[08]In[2]_P
DaslIData[08]In[0]_N
DaslIData[07]In[2]_P
DaslIData[07]In[0]_N
DaslIData[06]In[0]_N
DaslIData[05]In[0]_P
DaslIData[04]In[2]_N
DaslIData[03]In[2]_P
DaslIData[03]In[0]_N
DaslIData[02]In[2]_N
DaslIData[02]In[3]_N
DaslIData[02]In[1]_N
DaslIData[11]In[1]_N
LSSD_SCAN_IN[19]
DaslIData[10]In[2]_N

LSSD_SCAN_OUT[20]
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Pin
Location

ANO6
ANO7
ANO8
ANO9
AN10
AN11
AN12
AN13
AN14
AN15
AN16
AN17
AN18
AN19
AN20
AN21
AN22
AN23
AN24
AN25
AN26
AN27
AN28
AN29
AN30
AN31
AN32
BO1
BO3
BO5
BO7

B09

Signal Name

DaslData[10]In[0]_N
LSSD_SCAN_IN[10]
DaslData[09]In[2]_P
DaslData[09]In[0]_P
DaslData[09]In[0]_N
DaslData[08]In[2]_N
DaslData[08]In[0]_P
ReceiveGrantIn[17]
SCCIn[2]
DaslData[07]In[2]_N
DaslIData[07]In[1]_N
DaslData[06]In[3]_P
DaslData[06]In[2]_P
DaslData[06]In[0]_P
DaslData[05]In[2]_P
DaslData[05]In[2]_N
DaslData[05]In[0]_N
DaslData[04]In[2]_P
DaslData[04]In[0]_P
DaslData[04]In[0]_N
DaslData[03]In[2]_N
LSSD_SCAN_IN[4]
DaslData[03]In[0]_P
LSSD_SCAN_IN[3]
DaslData[02]In[2]_P
LSSD_SCAN_OUT[5]
DaslData[02]In[3]_P
DaslData[20]In[1]_N
DaslData[20]In[3]_N
DaslData[21]In[0]_N
DaslData[21]In[2]_N

DaslData[22]In[0]_P

Pin
Location

B11
B13
B15
B17
B19
B21
B23
B25
B27
B29
B31
B33
co1
C02
Cco3
Co4
C05
C06
co7
Cco8
C09
C10
Ci1
C12
Ci14
C15
Ci6
C17
C18
C19
C20

c21

Signal Name

DaslIData[23]In[0]_N
DaslData[23]In[2]_P
DaslData[24]In[0]_N
DaslIData[25]In[0]_P
DaslData[25]In[2]_P
DaslData[26]In[2]_N
DaslData[27]In[0]_P
DaslData[28]In[0]_N
DaslData[28]In[2]_P
DaslIData[29]In[0]_P
DaslData[29]In[1]_P
DaslData[29]In[3]_P
LSSD_SCAN_IN[13]
DaslData[20]In[1]_P
LSSD_SCAN_OUT[4]
DaslData[21]In[1]_P
LSSD_SCAN_IN[15]
DaslIData[21]In[3]_N
LSSD_SCAN_IN[23]
DaslData[22]In[1]_P
DaslData[22]In[3]_N
DaslData[22]In[3]_P
DaslData[23]In[1]_N
DaslData[23]In[3]_P
SendGrantIn[3]
DaslData[24]In[1]_P
DaslData[24]In[2]_N
DaslData[24]In[3]_P
DaslData[25]In[1]_P
Dasl|Data[25]In[3]_N
DaslData[26]In[1]_N

DaslData[26]In[1]_P
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Table 9-4. 1/0 Signal List, Sorted by Grid Position (Page 5 of 8)

Pin
Location

C22
C23
C24
C25
C26
c27
C28
C29
C30
C31
C32
C33
D01
D03
D05
D07
D09
D11
D13
D15
D17
D19
D21
D23
D25
D27
D29
D31
D33
EO1
E02

EO3

prs64G.03.fm
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Signal Name

DaslIData[26]In[3]_N
DaslData[27]In[1]_P
DaslIData[27]In[3]_N
DaslIData[27]In[3]_P
DaslData[28]In[1]_N
LSSD_SCAN_OUT[16]
DaslIData[28]In[3]_P
LSSD_C4_CLK
DaslIData[29]In[2]_N
LSSD_SCAN_OUT[2]
DaslData[29]In[3]_N
LSSD_SCAN_OUT[1]
DaslIData[20]In[0]_N
DaslIData[20]In[2]_N
DaslData[21]In[1]_N
DaslData[21]In[3]_P
DaslData[22]In[1]_N
DaslData[23]In[1]_P
DaslIData[23]In[3]_N
DaslData[24]In[1]_N
DaslIData[25]In[0]_N
DaslIData[25]In[3]_P
DaslData[26]In[3]_P
DaslData[27]In[1]_N
DaslData[28]In[1]_P
DaslData[28]In[3]_N
DaslData[29]In[2]_P
DaslIData[30]In[0]_P
DaslData[30]In[1]_P
LSSD_SCAN_OUT[6]
DaslIData[20]In[0]_P

LSSD_SCAN_OUT[12]

Pin

Location

EO4

EO5

EO6

EO7

EO8

EO09

E10

Ell

E12

E13

E14

E15

E16

E17

E18

E19

E20

E21

E22

E23

E24

E25

E26

E27

E28

E29

E30

E31

E32

E33

FO1

FO3

Signal Name

DaslData[20]In[2]_P
LSSD_SCAN_IN[11]
DaslData[20]Out[3]_P
DaslData[20]Out[2]_P
DaslData[20]Out[2]_N
DaslData[21]Out[3]_N
DaslData[21]0Out[2]_P
DaslData[22]Out[3]_P
DaslData[23]Out[0]_P
DaslData[23]Out[1]_P
DaslData[23]Out[3]_N
DaslData[24]Out[1]_N
DaslData[24]0Out[1]_P
DaslData[24]Out[3]_N
DaslData[25]0ut[3]_N
DaslData[25]0ut[3]_P
DaslData[26]Out[1]_P
DaslData[26]Out[3]_N
DaslData[26]0Out[2]_N
DaslData[27]Out[1]_N
DaslData[28]Out[0]_N
DaslData[28]Out[1]_P
DaslData[29]0Out[0]_P
DaslData[29]0Out[0]_N
DaslData[29]Out[1]_N
LSSD_SCAN_OUT[7]
DaslData[30]In[0]_N
LSSD_A _CLK
DaslData[30]In[1]_N
LSSD_SCAN_OUT[21]
DaslData[19]In[2]_N

DaslData[19]In[3]_P

Pin
Location

FO05
FO7
F09
F11
F13
F15
F17
F19
F21
F23
F25
F27
F29
F31
F33
GO01
G02
GO03
G04
GO05
G06
GO08
G10
Gl1
G12
G13
G14
G15
G16
G17
G18

G19

IBM PowerPRS 64G
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Signal Name

DaslIData[20]Out[0]_N
DaslIData[20]Out[3]_N
DaslIData[21]Out[3]_P
DaslIData[22]Out[3]_N
DaslIData[23]Out[1]_N
DaslIData[23]Out[3]_P
DaslIData[25]Out[1]_P
DaslIData[26]Out[1]_N
DaslIData[26]Out[3]_P
DaslIData[27]Out[1]_P
DaslIData[28]Out[1]_N
DaslData[29]Out[1]_P
DaslData[29]Out[2]_P
DaslIData[30]In[2]_N
DaslIData[30]In[3]_P
LSSD_SCAN_OUT[0]
DaslData[19]In[2]_P
LSSD_SCAN_IN[22]
DaslIData[19]In[3]_N
DaslData[20]Out[1]_N
DaslData[20]Out[0]_P
DaslData[21]Out[1]_N
DaslData[21]Out[2]_N
DaslData[22]Out[0]_N
DaslData[22]Out[2]_N
DaslIData[23]Out[0]_N
DaslData[23]Out[2]_N
DaslData[24]Out[0]_N
LSSD_SCAN_OUT[10]
DaslData[24]Out[3]_P
LSSD_SCAN_OUT[8]

DaslData[25]Out[2]_P
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Table 9-4. 1/0 Signal List, Sorted by Grid Position (Page 6 of 8)

Pin

Location

G20

G21

G22

G23

G24

G26

G27

G28

G29

G30

G31

G32

G33

HO1

HO3

HO5

HO7

HO09

H11

H13

H15

H17

H19

H21

H23

H25

H27

H29

H31

H33

Jo1

Jo2

Signal Name

DaslData[26]Out[0]_P
DaslData[26]Out[2]_P
DaslData[27]0ut[0]_P
DaslData[27]Out[2]_P
DaslData[28]Out[0]_P
DaslData[28]Out[3]_P
DebugDataOut[2]
DaslIData[29]Out[2]_N
DaslData[29]Out[3]_P
DaslData[30]In[2]_P
LSSD_C2_CLK
Dasl|Data[30]In[3]_N
LSSD_SCAN_IN[14]
DaslIData[19]In[0]_P
DaslIData[19]In[1]_N
DaslData[20]Out[1]_P
DaslData[19]Out[2]_P
DaslData[21]Out[1]_P
DaslData[22]Out[1]_P
DaslData[22]Out[2]_P
DaslData[24]Out[0]_P
DaslData[25]Out[1]_N
DaslData[25]Out[2]_N
DaslData[27]Out[0]_N
DaslData[27]Out[3]_N
DaslData[28]Out[3]_N
DaslData[30]Out[0]_N
DaslData[29]Out[3]_N
Dasl|Data[31]In[1]_P
DaslData[31]In[0]_N
DaslData[18]In[2]_P

DaslIData[19]In[0]_N
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Pin

Location

Jo3

Jo4

Jo5

Jo6

Jo7

Jos

Jo9

J10

J11

J12

J13

Ji4

J15

J16

Ji7

J18

J19

J20

J21

J22

J23

J24

J26

J28

J29

J30

J31

J32

J33

K01

K03

K05

Signal Name

DaslData[18]In[3]_P
DaslData[19]In[1]_P
DaslData[19]0Out[3]_P
DaslData[19]Out[3]_N
SendGrantin[14]
DaslData[19]Out[2]_N
SendGrantin[12]
DaslData[21]Out[0]_P
DaslData[22]Out[1]_N
DaslData[22]Out[0]_P
SendGrantin[8]
DaslData[23]Out[2]_P
DaslData[24]Out[2]_P
LSSD_SCAN_OUT[13]
SendGrantin[1]
LSSD_SCAN_OUTI[23]
DaslData[25]Out[0]_N
DaslData[26]Out[0]_N
MemoryGrantOut[3]
DaslData[27]0Out[2]_N
DaslData[27]0Out[3]_P
DaslData[28]0Out[2]_N
DaslData[30]Out[0]_P
DaslData[30]Out[1]_P
DaslData[30]Out[1]_N
DaslData[31]In[1]_N
DaslData[31]In[3]_N
DaslData[31]In[0]_P
DaslData[31]In[2]_N
DaslData[18]In[2]_N
DaslData[18]In[3]_N

DaslData[19]Out[1]_N

Pin
Location

K07
K09
K11
K15
K19
K21
K23
K25
K27
K29
K31
K33
Lo1
Lo2
LO3
L0O4
LO5
LO6
Lo7
LO8
L09
L10
L12
L13
L15
L16
L17
L18
L22
L23
L24

L25

Signal Name

DaslData[19]Out[1]_P
DaslIData[19]Out[0]_N
DaslIData[21]Out[0]_N
DaslData[24]Out[2]_N
DaslData[25]Out[0]_P
MemoryGrantOut[2]
DaslData[28]Out[2]_P
DaslData[30]Out[2]_P
DaslIData[30]Out[3]_N
DaslData[30]Out[3]_P
DaslData[31]In[3]_P
DaslData[31]In[2]_P
DaslData[18]In[0]_N
DaslData[18]In[0]_P
DaslData[18]In[1]_P
DaslIData[18]In[1]_N
DaslData[18]Out[1]_N
DaslData[18]Out[1]_P
DaslData[18]Out[2]_P
DaslData[18]Out[3]_N
DaslData[18]Out[3]_P
DaslData[19]Out[0]_P
SendGrantIn[11]
SendGrantIn[9]
SendGrantIn[7]
SendGrantIn[2]
SendGrantIn[0]
InterruptOut#
SCCIn[1]
DebugDataOut [0]
DaslData[30]Out[2]_N

DaslData[31]Out[0]_N
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Table 9-4. 1/0 Signal List, Sorted by Grid Position (Page 7 of 8)

Pin

Location

L26

L27

L28

L29

L30

L31

L32

L33

MO1

MO03

MO05

MO07

M09

M15

M17

M19

M25

m27

M29

M31

M33

NO1

NO2

NO3

NO4

NO5

NO6

NO7

NO8

N10

N11

N12

prs64G.03.fm
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Signal Name

DaslIData[31]Out[0]_P
DasIData[31]Out[3]_N
DasIData[31]Out[1]_N
DaslIData[31]Out[1]_P
DebugDataOut[10]
DebugDataOut[11]
DebugDataOut[7]
DebugDataOut[6]
DaslIData[17]In[2]_P
DaslIData[17]In[3]_N
DasIData[17]Out[2]_N
DaslData[18]Out[0]_P
DaslData[18]Out[2]_N
SendGrantin[6]
DELAYOut
Fullylnsertedin#
DaslData[31]Out[3]_P
DaslData[31]Out[2]_N
DebugDataOut[8]
MSBusOutputAddrBidi[2]
0Osc500MhzOut_N
DaslIData[17]In[0]_P
DaslData[17]In[2]_N
DaslData[17]In[1]_P
DaslData[17]In[3]_P
DaslData[17]Out[3]_N
DaslData[17]Out[3]_P
DaslData[17]Out[2]_P
DaslData[18]Out[0]_N
SendGrantIn[17]
SendGrantIn[16]

SendGrantIn[13]

Pin

Location

N14

N18

N20

N22

N24

N25

N26

N27

N28

N29

N30

N31

N32

N33

PO1

P03

P05

P07

P09

P13

P15

P19

P25

P27

P31

P33

RO1

RO2

RO3

R0O4

R0O5

RO6

Signal Name

SendGrantin[15]
PowerOnResetIn#
DebugDataOut[3]
DebugDataOut[1]
DebugDataOut[4]
DebugDataOut[5]
DaslData[31]Out[2]_P
DebugDataOut[9]
DebugDataOut[13]
DebugDataOut[12]
MSBusOutputAddrBidi[3]
MSBusOutputAddrBidi[1]
0Osc500MhzOut_P
0Osc250MhzOut_N
DaslData[17]In[0]_N
DaslData[17]In[1]_N
DaslData[17]Out[1]_P
DaslData[17]Out[0]_P
DaslData[17]Out[0]_N
SendGrantIn[19]
SendGrantIn[10]
MemoryGrantOut[1]
DebugDataOut[14]
DebugDataOut[15]
MSBusOutputAddrBidi[0]
0Osc250MhzOut_P
DaslData[16]In[2]_N
DaslData[16]In[2]_P
DaslData[16]In[3]_N
DaslData[16]In[3]_P
DaslData[16]0Out[3]_P

DaslData[17]Out[1]_N

Pin

Location

RO7

RO8

R0O9

R10

R12

R20

R24

R25

R26

R28

R29

R30

R31

R32

R33

TO1

TO3

TO5

TO7

TO9

T11

T13

T15

T19

T21

T23

T25

T27

T29

T31

T33

uo1

IBM PowerPRS 64G

Packet Routing Switch

Signal Name

DaslData[16]Out[2]_P
DaslData[16]Out[2]_N
DaslIData[16]Out[0]_N
DaslIData[16]Out[0]_P
SendGrantin[18]
MSBusOutputAddrBidi[7]
MSBusOutputAddrBidi[6]
MSBusOutputAddrBidi[5]
MSBusOutputAddrBidi[8]
MSBusOutputAddrBidi[4]
MSBusOutputAddrBidi[15]
MSBusOutputAddrBidi[12]
MSBusOutputAddrBidi[11]
MSBusOutputAddrBidi[10]
MSBusOutputAddrBidi[9]
DaslData[16]In[1]_N
DaslData[16]In[1]_P
DaslData[16]Out[3]_N
LSSD_TAP_C1
LSSD_SCAN_INI[0]
SendGrantin[21]
SendGrantIn[20]
SendGrantIn[22]
MSBusOutputAddrBidi[16]
PLL_GNDA
MSBusOutputAddrBidi[13]
Oscillatorin
LSSD_C1_CLK
MSBusOutputAddrBidi[14]
PLL_VDDA
MSBusOutputAddrBidi[17]

DaslIData[15]In[3]_P

Pin Information
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Table 9-4. 1/0 Signal List, Sorted by Grid Position (Page 8 of 8)

Pin Pin Pin

Location Signal Name Location Signal Name Location Signal Name
uo02 DaslIData[16]In[0]_N Vo7 IOTEST W14 SendGrantIn[28]
uo3 DaslData[15]In[3]_N V09 LSSD_SCAN_OUT[22] W16 ReceiveGrantin[15]
uo4 DaslData[16]In[0]_P V11 SendGrantIn[27] w20 MSBusInputAddrBidi[11]
uos5 DaslIData[16]Out[1]_P V15 SendGrantIn[26] w21 MSBusInputAddrBidi[16]
uo6 DaslData[15]Out[3]_N V19 MSBusInputAddrBidi[4] w22 MSBuslnputAddrBidi[23]
uo7 DaslData[16]Out[1]_N v21 MSBusInputAddrBidi[7] w23 SCCin[0]
uos DaslData[15]Out[3]_P V23 MSBusInputAddrBidi[6] w24 MSBuslnputAddrBidi[12]
uo9 SendGrantIn[23] V25 LSSD_SCAN_IN[8] W26 MSBusInputAddrBidi[9]
u10 SendGrantin[25] V27 LSSD_SCAN_IN[6] w27 MSBusInputAddrBidi[10]
u13 SendGrantIn[24] V29 MSBusInputAddrBidi[5] w28 MSBuslnputAddrBidi[14]
u19 MSBusOutputAddrBidi[18] V31 MSBusInputAddrBidi[1] W30 MSBusInputAddrBidi[8]
u22 MSBusOutputAddrBidi[19] V33 MSBusInputAddrBidi[2] W32 0Osc125MhzOut_P
u23 MSBusInputAddrBidi[0] wo1l DaslData[15]In[0]_P W33 0Osc125MhzOut_N
u25 MSBusInputAddrBidi[3] w02 DaslData[15]In[0]_N Y01 DaslData[14]In[2]_P
u26 MSBusOutputAddrBidi[23] W03 DaslData[15]In[1]_P Y03 DaslIData[14]In[3]_P
u27 MSBusOutputAddrBidi[21] W04 DaslData[15]In[1]_N Y05 DaslData[14]Out[3]_N
u29 MSBusOutputAddrBidi[22] W05 DaslData[15]Out[1]_N Y07 DaslData[14]0Out[2]_N
u30 MSBusOutputAddrBidi[25] W06 DaslData[14]Out[3]_P Y09 DaslData[14]0Out[2]_P
U3l LeakageTest wo7 DaslData[15]Out[0]_N Y15 SCCIn[3]
u32 MSBusOutputAddrBidi[24] W08 DaslData[15]0ut[0]_P Y25 MSBusInputAddrBidi[19]
u33 MSBusOutputAddrBidi[20] W09 DaslData[15]0ut[2]_P Y29 MSBusInputAddrBidi[13]
Vo1l DaslData[15]In[2]_P w10 DaslData[15]0ut[2]_N Y31 MSBusInputAddrBidi[18]
V03 DaslIData[15]In[2]_N wil SendGrantIn[30] Y33 SHISerialDataOut
V05 DaslData[15]Out[1]_P W13 SendGrantIn[29]

Pin Information prs64G.03.fm
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10. Electrical Characteristics

Table 10-1. Absolute Maximum Ratings

Rating
Symbol Parameter Units Notes
Minimum Typical Maximum
Vpp Supply voltage 18 1.98 \Y 1
VN Input voltage -0.6 Vpp + 0.45 \Y 1,2
Voutr | Output voltage -0.6 Vpp \ 1,2
On Zi?ﬁ(r)Tvei i(r)nfpéict!%récren{'iunnuctgon to ambient package, 10.8 oC/W 3
w3
O airow = 400 feetper minte T 6.6 "CW 3
O;c Thermal impedance junction to case package 0.20 °C/IW 4
Tg Storage temperature -65 150 °C 1
Ta Operating junction temperature range 0 125 °C 1
Electrostatic discharge -3000 6000 3000 \% 1

1. Permanent device damage may occur if the above absolute maximum ratings are exceeded. Extended exposure to absolute max-
imum rating conditions may affect device reliability. Normal operation should be restricted to the conditions listed in Table 10-2.

2. For VDD <1.95V.

3. For devices mounted to a 2S2P card (1-ounce copper, size 63.5 mm x 76.2 mm), with flow on both sides of the card in a vertical
orientation.

4. O, represents the temperature difference between the junction and the top center of the outside surface of the component pack-
age, divided by the power applied to the component mounted to the test card.

prs64G.03.fm Electrical Characteristics
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Table 10-2. Recommended Operating Conditions

Symbol Parameter (for TTL-compatible 1/0s)
Minimum
Vpp Supply voltage 1.71
Vpp2 Supply voltage 2.375
Vi Input up level (HSTL) Vgee + 0.1
Vi Input down level (HSTL) -0.3
Vou High-level output voltage (Ioy = -8 mA) Vpp - 0.4
VoL Low-level output voltage (Io, = 8 mA)
No pullup or
Receiver maximum input leakage, pulldown
| low-level input current at least-positive .
* down Ievelp P With pullup
With pulldown
No pullup or
Receiver maximum input leakage, pulldown
(™ high-level input current at most- With pullup
positive up level
With pulldown

C Input capacitance (Vpp = nominal)

VRrer = Vpp + 2

Rl

Table 10-3. Power Dissipation

Power
Supply
Nominal Maximum
25V 0.464 W 0512 W
1.8V 216 W 23.9W

Table 10-4. Electrical Characteristics for DASL 1/Os

Parameter Reference Signal
Rising transition rate of the output DASL driver
Falling transition rate of the output DASL driver

Maximum input pin capacitance DASL receiver

Applies to bidirectional receivers without pullup or pulldown resistors.

Minimum
1.8
1.54

For power-up, the +2.5 V supply is activated either prior to or concurrently with the +1.8 V supply.
For power-down, the +2.5 V supply is deactivated either after or concurrently with the +1.8 V supply.

Rating
Units Notes
Typical Maximum
1.8 1.89 \% 1,2
2.5 2.25 \% 1,2
Vpp + 0.3 Y 3
VRee - 0.1 v 3
\%
0.4 \%
0 A 4
0 pA
-150 pA
0 pA 4
200 HA
0 A
5 pF
Current
Nominal Maximum
0.185 A 0.205 A
12 A 133 A
Rating )
Units
Typical Maximum
2.09 2.28 Vins
1.92 2.08 V/ns
25 pF

Note: The DASL I/Os are compatible with the high-speed transceiver logic (HSTL) differential interface defined in Electronic Industries

Association/JEDEC Standard No. 8-6.

Electrical Characteristics
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Table 10-5. Clocks

Rating
Parameter Units Notes
Minimum | Maximum
Internal byte clock frequency 106.25 125 MHz
OscillatorIn frequency Internal PLL 53.125 62.5 MHz 1,2

1. The Oscillatorln input must have a tolerance of £100 ppm (0.01%), a duty cycle of 40 to 60 percent, and a phase jitter of 150 ps
(cycle to cycle) maximum.
2. The skew between the master and slave OscillatorIn input pins is £250 ps maximum.
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11. DASL and Reference Clock Line Termination

The data-aligned synchronous link (DASL) data inputs (DaslData[p]in[n]_P and DaslData[p]Iin[n]_N) and the
reference clock (Osc125MhzOut_P and Osc125MhzOut_N, Osc250MhzOut_P and Osc250MhzOut_N, or
0Osc500MhzOut_P and Osc500MhzOut_N) use differential I/O pairs compliant with the high-speed trans-
ceiver logic (HSTL) interface defined in Electronic Industries Association/JEDEC Standard No. 8-6. For the
reference clock differential pair, both termination resistors are connected directly to ground, without the use of
a capacitor. The recommended termination for the DASL data input receiver lines is shown in Figure 11-1.
The termination network must be placed within 2.5 cm of the receiver device (for DASL and reference clock
lines).

Figure 11-1. DASL Termination

Driver 100 Q 5% Receiver

«\\\®

Figure 11-2. DASL Termination for Master LUs, Bits 2 and 3

Vpp 2.5V

1.5 kQ £2%

Driver Receiver

510 +5%% 51 Q 5%

100 Q +5%

Ground
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12. Mechanical Information

Figure 12-1. Package Mechanical
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01
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v

DLA

I O

I

Package type is 1088-ball ceramic column grid array (CCGA) with direct lid attach (DLA),
package size is 42.5 x 42.5 mm, and array size is 33 x 33. All dimensions are in millimeters.

N[ ||| N[ R[]N[NN

6.72 Minimum

2.36 Maximum  7.33 Maximum

2.13 Minimum

1.27

0585 k¢

Mechanical Information
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13. Glossary

absolute maximum rating

address
array

ATM
bandwidth

best-effort delivery

bidirectional
BIST

bitmap

buffer
bus
CCGA

checksum

clock

clock cycle

clock frequency
CMOS

configuration

control packet

counter
CPU
CRC

prs64G.03.fm
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The highest value a quantity can have before malfunction or damage occurs.
A number designating a particular memory location.

An ordered arrangement of data elements.

asynchronous transfer mode

The minimum capacity required for effective transmission and reception of a
data packet.

The delivery of packets with no bandwidth guarantee and an unspecified
quality of service. Packets may be discarded during periods of traffic
congestion.

The ability to transmit in both directions.
built-in self-test

A binary representation in which a bit or set of bits corresponds to an
assigned value or condition.

A memory bank used for temporary storage.
A common pathway over which input and output signals are routed.
ceramic column grid array

A calculated value used to ensure that data is stored or transmitted without
error. Checksums detect single-bit errors and some multiple-bit errors, but
are not as effective as the CRC method for detecting errors.

An internal timing device that synchronizes the data pulses between the
transmitter and receiver.

One “tick” of the clock. For example, a 100-MHz clock has 100 million ticks
per second.

The reciprocal of the time period of a single clock cycle.
complementary metal-oxide semiconductor

The arrangement of speed expansion, port expansion, and port-paralleling
options that create a custom switching device.

The packet that carries the communications between the local processor
and the protocol engine. Control packets do not have a specific priority.

A circuit that counts pulses and generates an output at a specified time.
central processing unit

cyclic redundancy check

Glossary
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credit table

DASL
data packet

differential pair

DLA

driver

egress flow
FIFO

filter

Gbps
GRA
HSTL
hysteresis
le]

idle packet

IEEE
ingress flow

interrupt

jitter

JTAG

junction

Glossary
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A weighted cycling mechanism that can be programmed to guarantee
minimum bandwidth for low-priority packets. The credit table includes 256
entries, or credits, per port.

data-aligned synchronous link
See “packet.”

Two wires of opposite polarity configured as a pair to reduce signal noise
and crosstalk.

direct lid attach

Also called a “device driver.” A routine that links a peripheral device to the
operating system and performs internal functions, or a functional unit that
increases the output current, power, or voltage of another functional unit.

Data flow from the PowerPRS 64G to the attached device.
first-in-first-out

A pattern or mask through which only selected data is passed (for example,
bitmap filter, best-effort discard filter, and so forth).

gigabits per second

global register array

high-speed transceiver logic

The lag between making a change and the response or effect of the change.
input/output

The packet that is transmitted when the other packet types are either
unavailable for transmission or prevented from transmission due to a flow
control situation. Idle packets carry the output queue grants used for ingress
flow control, but they do not carry user data.

Institute of Electrical and Electronics Engineers
Data flow from the attached device to the PowerPRS 64G.

A signal that gains the attention of the CPU and is usually generated when
input or output is required.

A flicker or fluctuation in a transmission signal caused by a bit arriving either
ahead or behind the standard clock cycle or, more generally, the variable
arrival of packets.

Joint Test Action Group. IEEE Standard 1149.1 (regarding boundary-scan
architecture) is also referred to as the JTAG standard, after the group that
developed it.

The region of contact between opposite types of semiconductor materials.
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line

load balancing

local processor

look-up table

LSB
LSSD
LU

LVCMOS

mask

Mbps
MBps
memory bank

minimum eye

MISR

mode
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The lag between initiating a data request and starting the actual data
transfer.

An electronic communications channel such as a wire.

The fine tuning of the network to more evenly distribute the data and/or
processing across all available resources.

The microprocessor connected to the PowerPRS 64G with the serial host
interface (SHI) and used to control device configuration.

One of two look-up tables that allow the byte transmission sequence of
egress packets to be rearranged. One look-up table designates the byte
transmission sequence for the master data stream and the other look-up
table designates the byte transmission sequence for the slave data stream.

least significant bit
level-sensitive scan design

logical unit. The part of a packet that is processed by one PowerPRS 64G
subswitch element.

low-voltage complementary metal-oxide semiconductor

A bit pattern used to change (reject) or extract (accept) bit positions in
another bit pattern. For example, when the Boolean AND operation is used
to match a mask of ‘0’s and ‘1’s with a string of data bits and a ‘1’ occurs in
both the mask and the data, the resulting bit will contain a ‘1’ in that position.
Hardware interrupts are enabled and disabled in this manner, with each
interrupt assigned a bit position in the Interrupt Mask Register (page 65).

megabits per second
megabytes per second
A physical section of a device memory.

The part of the DASL receiver error-detection function used to detect bit
synchronization errors caused by excessive transient noise (that is, electro-
static discharge). These errors are characterized by eye closures that are
detected by an edge-sampling circuit. An error exists when an edge is
detected within the minimum-eye region of the data sample.

Minimum Eye *ﬂ }4—

M

2 ns (ideal}—»

multiple-input signature register

An operational state of at least two possible conditions to which a system
can be switched.
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Page 153 of 159



IBM PowerPRS 64G

Packet Routing Switch

MSB

multicast

multiplexer

network processor

oversampling

packet

packet header

packet priority

packet qualifier byte

parity

payload

pin

pinout

PLL

port paralleling

POS

PowerPRS 64G

Glossary
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most significant bit

A one-to-many transmission, where “many” is specifically defined (contrast
with broadcast).

A device that merges several low-speed transmissions into one high-speed
transmission and vice versa.

A programmable CPU chip optimized to perform the packet processing
supported by the PowerPRS 64G.

The process of creating a more accurate digital representation of an analog
signal by sampling the analog signals some number of times per second
(frequency) and converting them into binary signals. Sampling requires at
least two times the bandwidth of the sampled frequency.

The user data element that the PowerPRS 64G processes in equal lengths

called logical units (LUs). Depending on the device configuration, one packet
is made of two, four, or eight LUs. Data packets are prioritized from zero to

three, with zero being the highest priority.

The first two to five bytes in a packet that contain destination bitmap, packet
priority, and switch redundancy support information, all protected by a parity
bit.

Four levels of data packet priority provide quality-of-service support. Data
packets are prioritized from zero to three, with zero being the highest priority.

The first byte (HO) of the packet header. This byte contains important infor-
mation about the packet, such as packet type, packet priority, and so forth.

The number of bits (or the number of similar bits) are even or odd, as
intended.

The part of the packet that carries the message data (contrast with packet
header).

The male lead on a chip that is plugged into its female counterpart to
complete the circuit. The number of pins reflects the number of wires, or
pathways, that can carry signals.

A diagram of the integrated circuit that shows the locations of the pins for
various functions.

phase-locked loop

An optional PowerPRS 64G configuration for reducing the number of device
ports. Four ports are grouped to form one link, up to a maximum of eight
links (or groups).

packet over SONET (synchronous optical network)

The IBM-approved product nickname for the IBM PowerPRS 64G Packet
Routing Switch.
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guality of service
queue

RAM

read/clear

receiver

register

resistor
RLOS
SCC
SDC

sequencer

service packet
SHI

skew

SRAM

SRL

standby

stream

subswitch element

switch fabric

switchover
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pseudorandom pattern generator

A circuit that lowers the value of a connected device.

A circuit that raises the value of a connected device.

A transient signal of short duration, constant amplitude, and one polarity.
The ability to define a level of performance.

A temporary holding place for egress data.

random access memory

A register field in which the value is cleared immediately after a read.

An electronic device that accepts signals, and processes or converts them
for internal use.

A small, high-speed circuit that stores internal operation values, such as the
address of the instruction being executed and the data being processed.

An electronic component that resists the flow of current in a device.
receiver loss of signal

side communication channel

shared DASL controller

The PowerPRS 64G component that controls the internal data flow by
granting shared memory access to the input and output ports.

The packet that tests link liveness. Also referred to as a yellow packet.
serial host interface

A timing change in a transmission signal.

static random access memory

set/reset latch

The state in which the PowerPRS 64G is not in operation, but can be imme-
diately activated.

A contiguous flow of bits, bytes, or data from one place to another.

One of two 32 x 32 device components, designated either master or slave,
that house the PowerPRS 64G shared memory.

The PowerPRS 64G internal interconnect architecture that redirects the
ingress and egress data flow.

The process of redirecting the data flow between the two redundant switch
planes.
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synchronization packet

TDM
tolerance
traffic
trailer

transceiver

transmitter
unicast

UTOPIA-3-Like

WAN

yellow packet
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The packet that provides the bit transition and packet delineation necessary
for link synchronization.

time-division multiplexing

The amount of error allowed in a value, rating, dimension, and so forth.
Data crossing the network.

The last byte of each LU.

A read/write data terminal capable of transmitting and receiving analog or
digital signals.

An electronic device that generates signals.
A single transmission.

An interface similar to the universal test and operations physical layer inter-
face used in ATM network technology.

wide-area network

See “service packet.”
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14. Related Documents

ASIC SA-27E Databook, Part I: Base Library and 1/Os, IBM Corporation, January 2002 (contact your IBM
representative for access to this document).

ASIC SA-27E Databook, Part 1l: Macros, IBM Corporation, January 2002 (contact your IBM representative
for access to this document).

High-Speed Transceiver Logic (HSTL): A 1.5-V Output Buffer Supply Voltage-Based Interface Standard for
Digital Integrated Circuits, Electronic Industries Association/JEDEC Standard No. 8-6, August 1995.

IBM Packet Routing Switch PRS28.4G Version 1.7 Datasheet, IBM Corporation, February 2001 (see
http://www-3.ibm.com/chips/techlib/techlib.nsf/productfamilies/Networking_Technology).

IBM Packet Routing Switch Serial Interface Converter Datasheet, Preliminary, IBM Corporation, January

2002 (see http://www-3.ibm.com/chips/techlib/techlib.nsf/products/Packet Routing_Switch_
Serial_Interface_Converter).

IBM PowerNP NP4GS3 Network Processor Datasheet, Preliminary, IBM Corporation, February 2002 (see
http://www-3.ibm.com/chips/techlib/techlib.nsf/products/IBM_PowerNP_NP4GS3).

IEEE Standard Test Access Port and Boundary-Scan Architecture, IEEE Standard 1149.1-1990, IEEE
Standards Association, 1990.
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Changed page header labels from IBM Packet Routing Switch PRS64G to IBM Packet Routing Switch and from
IBM32SW0640DSLCDA250 to PRS64G.

Changed references to IBM64G Packet Routing Switch to IBM Packet Routing Switch PRS64G or PRS64G, as
appropriate.

Second revision (02).

Incorporated significant technical content changes throughout the document.

Edited the document in its entirety for internal consistency and consistency with related product datasheets.
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Third revision (03).
Updated the product name to follow PowerPRS product naming conventions.

Corrected Figure 2-2 on page 14; changed the PowerPRS 64G port configuration from 32 to 16. Edited the text
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