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FEATURES

« Functionality
- Low speed to high speed SPI exchange device
- Logical port (LP) mapping (SPI-3 <-> SPI-4) tables per direction
- Per LP configurable memory allocation
- Maskable interrupts for fatal errors
- Fragment and burst length configurable per interface: min 16 bytes,
max 256 bytes
o Standard Interfaces
- OIF SPI-3: 8 or 32 bit, 19.44-133 MHz, 256 address range, 64
concurrently active LPs per interface
- One OIF SPI-4 phase 2: 80 - 400 MHz, 256 address range, 64
concurrently active LPs
- SPI-4 FIFO status channel options:
o LVDS full-rate
o LVTTL eighth-rate
- Compatible with Network Processor Streaming Interface (NPSI)
NPE-Framer mode of operation
- SPI-4 ingress LVDS automatic bit alignment and lane de-skew over
the entire frequency range
- SPI-4 egress LVDS programmable lane pre-skew 0.1t0 0.3 cycle
- IEEE 1149.1 JTAG
- Serial or parallel microprocessor interface for control and monitoring
« Full Suite of Performance Monitoring Counters
- Number of packets
- Number of fragments

- Number of errors
- Number of bytes
« Green parts available, see ordering information

APPLICATIONS
« Ethernet transport
o SONET / SDH packet transport line cards
« Broadband aggregation
« Multi-service switches
« IP services equipment

DESCRIPTION

The|DT88P8341isa SPI(System Packet Interface) Exchange witha SPI-
3interface anda SPI-4interface. The datathatenteronthe low speedinterface
(SPI-3) are mappedtologicalidentifiers (LIDs) and enqueued for transmission
over the high speed interface (SPI-4). The data that enter on the high speed
interface (SPI-4) are mapped to logical identifiers (LIDs) and enqueued for
transmission over the low speed interface (SPI-3). A data flow between SPI-
3 and SPI-4 interfaces is accomplished with LID maps. The logical port
addresses and number of entries in the LID maps may be dynamically
configured. Various parameters of a data flow may be configured by the user
such as buffer memory size and watermarks. In a typical application, the
IDT88P8341 enables connection of a SPI-3 device to a SPI-4 network
processor. In other applications a SPI-4 device may be connected toa SPI-3
network processor or traffic manager.
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TYPICALAPPLICATION
Exchange between optical ports and NPU/Traffic Manager

0OC-48/
4x0C-12/ = o
16x0C-3 Multi-Rate SPI-3 ntro
o) gl Bl D T88P8341 NPU Processor
Framer
| |
PCI
6372 drw02
Figure 1. Typical application: optical port and NPU/Traffic Manager
Inthe SPI-3ingressto SPI-4 egress path, data enter in fragments onthe SPI-

1.INTRODUCTION ’ ey :

The IDT88P8341 device is a SPI-3 to SPI-4 exchange intended for use
inopticalline cards, Ethernettransport, and multi-service switches. The SPI-
3and SPI-4interfaces are defined by the Optical Interworking Forum.

The device can be used as a rate adapter, a switch, or an aggregation
device betweennetwork processor units, multi-gigabit framers and PHY's, and
switchfabricinterface devices.

DATA PATH OVERVIEW

Figure 1. Data Path Diagram shows an overview of the data path through
the device.

Innormal operation, there are two paths throughthe IDT88P8341 device:
the SPI-3ingressto SPI-4 egress path, and the SPI-4ingressto SPI-3egress
path. SPI-3and SPI-4 burst sizes are separately configurable.

3interface and are received by the SPI-3 interface block. The fragments are
mapped toa SPI-4 address and stored in memory allocated at the SPI-3 level
until suchatimethatthe Packet Fragment Processor determinesthattheyareto
betransmitted onthe SPI-4 interface. The dataistransferredin bursts, inline with
the OIF SPI-4implementation agreement, to the SPI-4 interface block, and are
transmitted onthe SPI-4 interface.

Inthe SPI-4ingressto SPI-3 egress path, data enter in bursts onthe SPI-4
interface and are received by the SPI-4 interface block. The SPI-4 address is
translated to a SPI-3 address, and the data contained in the bursts are stored
inmemory allocated atthe SPI-3level until such atime thatthe Packet Fragment
Processor determinesthatthey are to be transmitted onthe SPI-3interface. The
dataistransferredin packetfragments, inline with the OIF SPI-3implementation
agreement, to the SPI-3 interface block, and are transmitted on the SPI-3
interface.

SPI-3 ingress to SPI-4 egress

SPI-3

I/F Memory

SPI-4

A4

IF [

6372 drw03

SPI-4 ingress to SPI-3 egress

Figure 2. Data Path Diagram
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2. PIN DESCRIPTION
SPI-3

Forthe SPI-3interface, each pinis used differently depending whether the
SPI-3isinLinkmode orin PHY mode. The SPI-3interface is configurable for
either Link or PHY mode. This configuration pertains to boththe ingress and
egress paths. The device pin is given a generic name, and mapped to the
standard pin name according to the mode of the interface (Link or PHY).

TABLE1-1/OTYPES

/O type Function

|_ST Inputwith Schmitt trigger with weak pull up
l-PU Input with weak pull up

B-PU Bidirectional I/O withweak pull up

|_PD Inputwith pull down

I Input

] Output

0-Z Outputwithtri-state

oD Outputwith open drain

TABLE 2-SPI-3INGRESS INTERFACE PIN DEFINITION

GenericName|  Specific Name I/0 type Description Mode
Link PHY

|_FCLK SPI3A_I_FCLK I-ST | Ingress SPI-3 write clock | RFCLK TFCLK
LVTTL

RVAL SPI3A_I_RVAL B-PU | Receive data valid RVAL (1) RVAL (O)
LVTTL

|_ENB SPI3A_|_ENB B-PU | Ingress read enable RENB (0) TENB (1)
LVTTL

|_DAT[31:0] [SPI3A_|I_DAT[31:0] [-PU | Ingress data bus RDAT [31:0] | TDAT [31:0]
LVTTL

I|_MOD[1:0] | SPI3A_I_MODJ[1:0] I-PU | Ingress word modulus RMOD [1:0] TMOD [1:0]
LVTTL

I_PRTY SPI3A_I_PRTY [-PU | Ingress parity RPRTY TPRTY
LVTTL

|_SOP SPI3A_|_SOP I-PU | Ingress start of packet RSOP TSOP
LVTTL

|_EOP SPI3A_I_EOP [-PU | Ingress end of packet REOP TEOP
LVTTL

I_ERR SPI3A_I_ERR [-PU | Ingress EOP error RERR TERR
LVTTL

I_SX SPI3A_|I_SX I-PU | Ingress start of transfer RSX TSX
LVTTL

APRIL 10, 2006



IDT88P8341 SPIEXCHANGE SPI-3 TO SPI-4 INDUSTRIALTEMPERATURE RANGE

TABLE 3-SPI-3 EGRESS INTERFACE PIN DEFINITION

Generic Name Specific Name 110 type Description Mode
Link PHY
E_FCLK SPI3A_E_FCLK I-ST | Egress SPI-3 write clock | TFCLK RFCLK
LVTTL
E_ENB SPI3A_E_ENB B-PU | Egress read enable TENB (O) RENB (1)
LVTTL
E_DAT[31:0] | SPI3A_E_DAT[31:0] 0-Z | Egress data bus TDAT [31:0] RDAT [31.0]
LVTTL
E_MODI[1:0] | SPI3A_E_MOD[1:0] 0-z Egress word modulus TMOD [1:0] RMOD [1:0]
LVTTL
E_PRTY SPI3A_E_PRTY 0-Z | Egress parity TPRTY RPRTY
LVTTL
E_SOP SPI3A_E_SOP 0-Z Egress start of packet TSOP RSOP
LVTTL
E_EOP SPI3A_E_EOP 0-z Egress end of packet TEOP REOP
LVTTL
E_ERR SPI3A_E_ERR 0-Z | Egress EOP error TERR RERR
LVTTL
E_SX SPI3A_E_SX 0-Z Egress start of transfer TSX RSX
LVTTL
TABLE4-SPI-3STATUS INTERFACE PIN DEFINITION
Generic Name Specific Name | /O type| Description Mode
Link PHY
DTPA[3:0] SPI3A_DTPA[3:0] B-PU | Direct transmit packet available DTPA (1)|DTPA (O)
LVTTL
STPA SPI3A_STPA B-PU | Selected-PHY transmit packet available | STPA (I)|STPA (O)
LVTTL
PTPA SPI3A_PTPA B-PU [ Polled-PHY transmit packet available PTPA (1) [PTPA (O)
LVTTL
ADR[7:0] SPI3A_ADR[7:0] B-PU [ Polled transmit PHY address ADR (0)| ADR (I)
LVTTL
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SPI-4

Forthe SPI-4interface, each pinis used differently depending whether the

inthe Name column, and mapped to the OIF standard pin name according to
the mode of operation of the interface (Link to PHY).

SPI-4isinLinkmode orin PHY mode. The pinis given ageneric name, shown

TABLE 5-SPI-4INGRESS INTERFACE DEFINITION

Generic Name Specific Name /O type Description Mode
Link PHY
|_ DCLK (P &N) | SPI4_| DCLK_P | LVDS | Ingressdataclock RDCLK | TDCLK
SPI4_| DCLK_N
|_DAT[15:0] SPI4_1_DAT_P[15:0] | | LVDS | Ingressdatabus RDAT | TDAT
(P&N) SPI4_1_DAT_N[15:0]
|_CRTL (P &N) | SPI4_I_CTRL_P | LVDS | Ingress control word RCTL | TCTL
SPI4_1_CTRL_N
|_SCLK_L SPI4_|_SCLK_P OLVDS | Ingressstatusclock RSCLK | TSCLK
(P&N) SPI4_|_SCLK_N
|_STAT_L[1:0] | SPI4_|_STAT P[1:0] | OLVDS | Ingressstatusinfo RSTAT | TSTAT
(P&N) SPI4_ | STAT N[1:.0]
| SCLK T SPI4 | SCLK T O LVTTL | Ingressstatus clock RSCLK | TSCLK
|_STAT_T[1:0] | SPI4_|_STAT T[1:0] | OLVTTL| Ingressstatusinfo RSTAT | TSTAT
BIAS BIAS Analog | Useanexternal 3BKOhm | =---mmemms | mmmmmeees
1% resistor to VSS
LVDS_STA LVDS_STA [-PU | LVDS(high)/LVTTL (low)status | -----==--- | -=--------
selection (See note below)
NOTE:
1. A hardware reset or software reset must be performed after changing the level of this pin.
TABLE 6-SPI-4 EGRESS INTERFACE DEFINITION
Generic Name Specific Name /O type Description Mode
Link PHY
E_DCLK (P & N)| SPI4_E _DCLK_P O LVDS |Egressdataclock TDCLK RDCLK
SPI4_E DCLK_N
E_DAT[15:0] SPI4_E_DAT P[15:0]] OLVDS |Egressdatabus TDAT[15:0] | RDAT[15:0]
(P&N) SPI4_E_DAT_N[15:0]
E_CRTL (P &N)| SPI4_E_CTRL_P OLVDS |Egress control word TCTL RCTL
SPI4_E_CTRL_N
E_SCLK_L SPI4_E_SCLK_P ILVDS |Egressstatusclock TSCLK RSCLK
(P&N) SPI4_E_SCLK_N
E_STAT_L[1:0] | SPI4_E_STAT_P[1:.0]| ILVDS |Egressstatusinfo TSTAT[1:0] | RSTAT[1:0]
(P&N) SPI4_E_STAT_N[1.0]
E SCLK_T SPI4 E SCLK_ T [-ST LVTTL|Egressstatusclock TSCLK RSCLK
E_STAT T[1:0] | SPI4_E_STAT_T[1:0]|I-PU LVTTL Egressstatusinfo TSTAT RSTAT[1:0]

11
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Parallel microprocessor Interface
The Parallel microprocessor interface is configurable toworkin Intel or Motorola modes. Be sure to connect SPI_ENto alogic lowwhen
using the parallel microprocessorinterface mode.

TABLE 7-PARALLEL MICROPROCESSORINTERFACE

Name I/0 type Description
MPM [-PU CMOS| Microprocessor mode: 0=Motorola Mode, 1=Intel mode (sampled after reset)
CSB [-STCMOS | Chipselect; active low
RDB [-ST CMOS | RDB: Read control, active low (in Intel mode), or
DSB: Data strobe, active low (in Motorola mode)
WRB [-ST CMOS | WRB: Write control; active low; (in Intel mode), or
R/WB: Read/write control; when high, read is active; when low, write is active; (in Motorola mode)
ADDI[5:0] [-PU CMOS| Addressbus
DBUS[7:0]  |B-PUCMOS| Databus
INTB ODCMOS | Interrupt, active low, open drain
SPLEN [-PUCMOS| Logiclowselects parallel microprocessor interface (internally pulled up, sampled after reset)

TABLE 8-SERIAL MICROPROCESSORINTERFACE (SERIAL PERIPHERAL INTERFACE MODE)
Four Pins Multiplexed with Parallel microprocessor Pins. Be sure to connect SP1_EN to alogic high when using the serial microprocessor
interface mode.

Name I/O type | Parallel g}irfrl?s%rgcessor Serial Peripheral Interface Pin Use Description

SDI [-ST CMOS WRB Serial datain, rise edge sampling

SDO B-PUCMOS DBUSJ0] Serial data out, falling edge driving

CsB [-ST CMOS CsB Chip select, active low. SDO is tri-stated when CSB is high

SCLK [-ST CMOS RDB Inputclock

INTB ODCMOS | === Interrupt, active low, open drain

SPLEN | IFPUCMOS| ----oeeee- Dedicated input. High selects SPI microprocessor interface (internally pulled up)

TABLE9-MISCELLANEOUS

Name I/0 type Description
REF_CLK I-STCMOS| Masterclockinput
OCLK[3:0] OLVTTL Clock outputsthat can be used for SPI-3, phase-shifted to avoid simultaneously switching outputs
CLK_SEL[3:0]|I-PUCMOS| Clockselectinputsforinternal PLL,internal MCLK, and OCLK[3:0] outputs
TIMEBASE |B-PUCMOS| Timeoutsignalforcounters
GPI0[4:0] B-PUCMOS| General purpose I/O orinternal state monitor pins

TDI [-PUCMOS| JTAGdatain (internally pulled up)
TDO 0-ZCMOS | JTAGdataout
TCK [-STCMOS| JTAGclock
T™MS [-PUCMOS| JTAG mode (internally pulled up)
TRSTB [-PUCMOS| JTAG reset, active low (internally pulled up). Pull down for normal operation.
RESETB I-PD CMOS| Master hardware reset, active low
NOTE:

1. Inputs with internal pull-ups do not need external pull-ups unless connected to PCB trace (except TRSTB).
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3. EXTERNAL INTERFACES

The externalinterfaces provided on the IDT88P8341 device are two SPI-
3interfaces, one SPI-4interface, aserial or parallel microprocessorinterface,
aJTAGinterface,andasetof GPIO pins. Each of theinterfacesis definedinthe
relevantstandard.

The following information contains a set of the highlights of the features
supported fromthe relevant standards, and a description of additional features
implemented toenhance the usability ofthese interfaces forthe systemarchitect.

3.1 SPI-3
Referto OIF SPI-3document (see 13.Glossary for areference) for full details
oftheimplementation agreement.
- Two instantiations of SPI-3 interface; each interface independently
configurable
- Device supports a 8-bit and 32-bit data bus structure.
- Clock rate is minimum 19.44 to maximum 133 MHz
-Link, single port PHY, and single device multi port PHY modes supported
-Byte level and packet level transfer control mechanisms supported
« FourDTPASsignalssupported, mappedto LP addresses0-3, for STPA
in byte-level mode
« Eight ADR signals supported for PTPA in packet-level mode
-Addressrange 0to 255with support for 64 simultaneously active logical ports
- Fragmentlength (section) configurable from 16 to 256 bytes in 16 byte
multiples
- Configurable standard and non-standard bit ordering

SPI-3 implementation features

The following are implemented per SPI-3 interface, and there are two
instantiations per device.

- Link / PHY layer device

-Packet/byte level FIFO status information

- Physical port enable

- Width of data bus (32 bit or 8 bit)

- Parity selection (odd or even)

- Enable parity check

3.1.1 SPI-3 ingress

The following are implemented per SPI-3 interface, and there are 4
instantiations per device.

- SPI-3 LP to Link Identifier (LID) map

- 256 entries, one per SPI-3 LP address

- LP enable control

-Only 64 of these entries are to be in the active state simultaneously

Backpressure enable

- Link mode only

- Enables the assertion ofthe |_ENB when at least one active LID can not
acceptdata

-Ifnotenabled, thel_ENBsignal willnever be assertedin Linkmode, possibly
leading to fragments being discarded.

Minimum packet length

- Packets shorterthanthe minimum length will be optionally counted inthe
short packetcounter.

-Range 0-255in 1 byte increments

Maximum packet length

- Packetslongerthan the maximum length will be optionally counted inthe
long packet counter.

-Range 0-16,383in 1 byte increments

Backpressure threshold
- Number of free segments allocated below which backpressure will be
triggered forthe LP

SPI-3 ingress interface

Multipleindependent data streams can be transmitted over the physical SPI-
3port. Eachofthose datastreamsisidentified by a SPI-3logical port (LP). Data
fromatransferona SPI-3logical portand the associated descriptor fields are
synchronized to the configurable internal buffer segment pool.

Normal operation
Referto[13. Glossary] for details about the SPI-3interface.

« ASPI-3interface (aphysical port)is enabled by the SPI-3_ENABLE flag
inthe SPI-3 configuration register. Adisabled interface tri-states all output
pins and does not respond to any input signals.

« Theinterface is configured in PHY or Link layer mode by the LINK flag
inthe SPI-3 general configuration register.

« Theinterface supportsa SPI-3logical portnumberrange [0..255], note that
atmost 64 logical ports can be configured.

« The SPI-3interface supports data transport over either a 32 bit data
interface or over one single 8 bitinterface (data[7:0]) only. The selection
is defined by the BUSWIDTH flaginthe SPI-3 general configurationregister.

« The SPI-3interface is configured in byte mode or packet mode by the
PACKET flaginthe SPI-3 general configuration register.

« The SPI-3interface supports over-clocking.

« Parity checking over data[31:0]is enabled by the PARITY_ENflaginthe
Table 50, SPI-3general configurationregister (register_offset=0x00). The
parity type isdefined bythe EVEN_PARITY flag. Parity check results over
thein-band portaddress andthe data of atransfer are forwarded towards
the packetfragment processor.

« SPIExchange supports zero clock interval spacing betweentransfers.

SPI-3 ingress interface errors

Givenanl_FCLKwithin specification, the SPI-3willnotdead lock due toany
combination or sequence onthe SPI-3interface. The SPI Exchange detects for
incorrect SOP/EOP sequencesonalogical port. The following sequencesare
detected:

Successive SOP (SOP- SOP sequence rather than SOP—EOP-SOP-EOP)

Successive EOP (EOP-EOP sequence ratherthan SOP—EOP-SOP-EOP)

Detection ofanillegal sequence resultsinthe generation ofan SPI-3illegal
SOP sequence event or SPI-3 illegal EOP sequence even generated. The
eventisassociatedtothe physical port. The eventis directed towardsthe PMON
&DIAG module.

Aclockavailable process detects a positive |_FCLKwithina 64 MCLK clock
cycle period. Theresultofthis processisreportedinthe|_FCLK_AVflaginthe
Table 52 SPI-3ingressfill level register (Block_base 0x0200+Register_offset
0x02).

Astatuschange fromthe clock available statustothe clock notavailable status
generates a maskable SPI-3 ingress clock unavailable interrupt indication,
SPI3_ICLK_UN,inTable 62-Non LID associated interruptindication register
(Block_Base 0x0C00 +Register_offset0x0C).
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active LID can not accept data. This feature is enabled by the
BACKPRESSURE_EN flag in the SPI-3 ingress configuration register

SPI-3 ingress Link mode
Referto [Glossary] for details aboutthe SPI-3interface.

« The PHY pushes data into the device in blocks from 1 up to 256 bytes.  (register_offset=0x01). Whenthe flagis clearedthe |_ENB signal will notbe
« The SPIExchange provides backpressure forthe SPI-3ingressphysical ~ asserted, hence no backpressure can be generated.
interface by the |_ENB signal. The |_ENB is asserted when at least one

I_ERR

g
|_Data[31:0] >
I_PRTY >
RVAL >
PHY ol IDT88P8341
e JI(LINK MODE)
I_RSX >
1_MOD[1:0] >

I_ENB

<
6372 drw04

I_FCLK

Figure 3. Link mode SPI-3 ingress interface

SPI-3 ingress PHY mode

The SPIExchangeindicates to the Link layer it has buffer space available  « In packet mode the device responds to polling (by Link layer device)
by properresponsetoeither Linklayer polling (packetmode) ordirectindication ~ « Inbyte modethe directstatusindicationislimited to 4 addresses (fixed ports
on DTPAsignals (byte mode). The selection is made by the PACKET flagin [3:0))
the SPI-3 configurationregister.

2L i byte mode

¢ STPA
—— | A packetmode
ADDR7:0] o
I_ERR )

|_Data[31:0]
e | |IDT88P8341

LINK (PHY MODE)
|_SOP I
|_EOP '
|_RSX '
|_MOD[1:0’ '

6372 drw05

I_FCLK

Figure 4. PHY mode SPI-3 ingress interface
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3.1.2 SPI-3 egress
- Allfragments will be of a programmable equal length with the exception
of EOP fragment which may be shorter

LID to LP map
- 64 entries, one per LID, for each SPI-3 egress port
- LP enable control

Multiple burst enable
- Allows more than one burst to be sentto an LP.

Poll length

- For use when in Link mode and when using the packet level mode

- Causes polling of the PHY for the logical ports associated to LIDs ranging
from[Oupto POLL_LENGTH]tofind logical ports that can accept data

- Range is 0-63

Loopback enable
- Enablesloopbackfrom SPI-3 physicalinterface to same SPI-3 physical
interface fortest purposes

Data memory egress control

The SPI-3egress portdescriptor table (block_base 0x1700) for both paths
outofthe datamemory. The function ofthe SPI-3 egress port descriptor table
(block_base 0x1700) is to define where data goes after exiting the main data
memory. There are four options configurable:

-SPI-3

-SPI-4

- Capture

- Discard

Maximum number of memory segments
- Defines the largest BUFFER availabletoa LP /LID
- Each segmentis 256 bytes
- Range 1-508 in increments of one segment

15

SPI-3 egress interface configuration

« SPIExchangeallows forapause atleasttwo cyclesof E_FCLK between
successive transfers.

« SPI Exchange allows for over clocking for a higher clock frequency
supported as opposed to the one defined by the SPI-3 implementation
agreement.

« TheLinkmodeisselectedbythe Linkflaginthe SPI-3general configuration
register.

« Theinterface operatesin PACKET mode or BYTE mode as defined by
the PACKET flag inthe SPI-3 general configuration register.

« SPI Exchange generates even or odd parity over E_DATA[7/31:0] on
theE_PRTY signal as defined by the EVEN flaginthe Table 50, SPI-3general
configurationregister (register_offset=0x00).

« SPIExchange optionally generates two dummy cycles after assertion of
the STX signal. The optionis enabled by the STX_SPACING flaginthe Table
50, SPI-3general configuration register (register_offset=0x00).

« SPIExchange optionally generates two dummy cycles after assertion of
anEOP signal. The optionis enabled by the EOP_SPACING flag inthe Table
50, SPI-3general configuration register (register_offset=0x00).

SPI-3 egress interface errors

Aclockavailable process detectsanE_FCLK cycle withina 64 MCLK clock
cycle period. The result of this processis reported inthe E_FCLK_AVflagin
Table 58, SPI-3 egress fill level register (Block_base 0x0700 +
Register_offset=0x03).

Astatuschange fromthe clock available statustothe clock notavailable status
generates a maskable SPI-3 egress clock unavailable interrupt indication,
SPI3_ECLK_UN,inTable 62-NonLID associated interruptindicationregister
(Block_Base 0x0C00 + Register_offset0x0C).
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SPI-3 egress Link mode can accept data. The POLL_LENGTH field is defined in the SPI-3 egress
The SPI Exchange receives status information from the PHY. The PHY  configurationregister.

indicatesitsabilitytoreceive data. Statusinformation foralllogical portsis directed « Inbyte mode the SPIExchange allows for direct status detection.

towards the packet fragment processor. This statusinformationis directly forwarded to the packet fragment proces-
Statusinformationis received fromthe PHY. sorif enabled by the BURST_EN flag. Whenthe BURST_EN flag is cleared

« Inpacketmode, the SPI Exchange polls the PHY for the logical ports  the only one packet fragment per LP is allowed into the SPI-3 egress buffers.
associatedtoLIDsrangingfromQupto POLL_LENGTHtofindlogical portsthat

DTPA[3:0]
————— A Dbyte mode
STPA >
| PP pfA packetmode
¢ ADDR[7:0]
| E_ERR

' E_Data[31:0
<« |DT88P8341

PHY (LINK MODE)

E_SOP |
E_EOP >
E_RSX >
EMOD[1:0]
E_ENB )

6372 drw06

E_FCLK

Figure 5. Link mode SPI-3 egress interface

SPI-3 egress PHY mode

InPHY mode, the SPIExchange sends data tothe attached Link-mode device
aslongasthe E_ENBsignalisasserted. The SPI-3 packetfragment processor
transfers datatothe SPI-3 egress buffers.

E_ERR

E_Data[31:0]

E_PRTY

RVAL

E_SOP

IDT88P8341
= ___|(PHY MODE)

E_MOD[1:0]

LINK

A A A A A A4

E_ENB

>

6372 drw07

E_FCLK

Figure 6. PHY mode SPI-3 egress interface
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3.2SPI4

Referto OIF SPI-4 document (see Glossary) for full details of the implemen-
tationagreement.

- Clock rate is 80 - 400 MHz (160 - 800MHz DDR)

- Link and PHY modes supported

- Address range 0 to 255 with support for 64 simultaneously active logical

ports

-MAXBURST parameters configurable 16-256 bytesin 16 byte multiples

- 256 entry calendar

-LVTTL and LVDS status signals supported

The following are implemented for the SPI-4 interface:

- Link / PHY layer device

-Physical port active

3.2.1 SPI-4 ingress

The SPI-4 ingressincludes
Bit alignment
Word alignment/ de-skew
Transfer decode and dispatch
PFPinterface
Statusframe generation

17

SPI-4 ingress configurable parameters
SPI-4 LID map

- 256 entries, one per SPI-4 LP

- SPI-3physicalinterface identifier

- Physical port enable

Word / bit synchronization
-LVDS clock data alignment and LVDS data de-skew

Minimum packet length

- Packets shorter than the minimum length will be optionally counted inthe
short packet counter.

-Range 0-255in 1 byte increments

Maximum packet length

- Packetslonger than the maximum length will be optionally counted inthe
long packet counter.

-Range 0-16,383in 1 byte increments

Free segment backpressure threshold
-Number offree buffer segments allocated totrigger backpressure forthe LP
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Data sampling

The |_LOW field in the Table 89 SPI-4 ingress configuration register
(Block_base 0x0300 + Register_offset 0x00) selects an operating mode
between 80 MHz and 200 MHz or between 200 MHz and 400 MHz.

Each lane is over-sampled by a factor of five. The over-sampled data is
generated by alockedtapped delayline and clockedinto aregisteratthe clock

rate. The currentsamples c(n) and the previously generated samples provide
samplesforthe eye computation. The optimized sampling pointwill be selected
based onthe eye computation. The tap selectoris updated if necessary atthe
end ofthe eye pattern measurementinterval. The tap selector moves nomore
than onetap atatime asaresult of the eye pattern measurement.

do di d2 d3 d4 ds de d7 ds do
el U A U U O OO
Data
FF FF FF FF FF FF FF FF FF FF
L g g g g
CLK DO D1 D2 D3 D4 D5 D6 D7 D8 D9
‘ ®
Do D1 | D2 D3 D4 D5 D6 D7 D8 D9
\
R(t+1)

6372 drw08

Figure 7. Data sampling diagram

Eye measurement

C[0]=Rt.D2"Rt.D3

C[1]=Rt.D3"Rt.D4

C[7]=Rt.D9"Rt+1.D0

C[8]=Rt+1.D0"Rt+1.D1

C[9]=Rt+1.D1"Rt+1.D2

Accumulation results during a window defined by W are stored in the
diagnosticstable.

The latest result can be read out for diagnostic purposes.

Output tap selection
The sampling tapis automatically selected based on the eye measurement.

18
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Manual phase selection

The automatic phase adjustment can be overruled by the processorwhen
the FORCE flagis setsee Table 99, SPI-4 ingress bitalignmentcontrol register
(register_offset 0x11). The PHASE_ASSIGN field see Table 113, SPI-4
ingress manual alignment phase/resultregister (0x0C to 0x1F) now defines the
selected phase.

Word alignment

The de-skew block searches for the Training Control Word OxOFFF. Ifthe
Training Control Word is found, then training data is expected to follow the
Training Control Word. The orthogonal training data will be used to align the
word.

Ade-skewcontrolbit(I_DSCin Table 89-SPI-4ingress configuration register
at Block_base 0x0300 + Register_offset 0x00) is used to protect against a
random data error during de-skew. If|_DSC=1, then two consecutive de-skew
results are required. Itisrecommended to setl_DSCtoalogic one.

Fordiagnostics, anout of range offset between linesis provided. Ifthe offset
ismore thantwo bits between the earliestand latest samples,|_DSK_OORis
settoalogicone.l_DSK_OORisclearedtoalogic zero whenthe offsetisin
range.

Transfer decode and dispatch
Inthe OUT_OF_SYNCH state, the de-skew block will decode the transfer,
and check the DIP-4 for validation.

Anumber of consecutive error free DIP-4ingress burstswill lead toatransition
totheIN_SYNCH. The numberis defined bythe|_INSYNC_THRfieldin Table
89-SPI-4ingress configuration register (Block_base 0x0300+ Register_offset
0x00).

IntheIN_SYNCH state, the PFP decodesthe statustransfer, check the DIP-
4,and dispatchesthe data.

A number of consecutive DIP-4 errors will lead to the OUT_OF _SYNCH
state. The numberisdefined bythe|_ OUTSYNC_THRfield in Table 89-SPI-
4ingress configurationregister (Block_base 0x0300+Register_offset 0x00).

Anumber of consecutive training patternswillleadto OUT_OF _SYNCH.
Thenumberisdefinedbythe STRT_TRAINfieldinthe Table 100 SPI-4ingress
startuptraining threshold register (Block_base 0x0300+ Register_offset0x12).
Thisfeatureisdisabledif STRT_TRAIN=0.

Control word and data
Acontrolword s distinguished by the SPI-4 RTCL signal. (logic one =control
word).

DIP-4 check

Forthe DIP-4 check algorithm refer to the OIF SPI-4 document [Glossary].
InbothIN_SYNCHand OUT_OF_SYNCH states, only control word previous
andfollowing datais checked. Anytransition on synch status will be captured.
InIN_SYNCH state, each DIP-4 error is captured and counted.

A= A number of consecutive DIP-4 error or reset or interface disabled
or a number of consecutive training pattern received
B= A number of consecutive DIP-4 error free

6372 drw09

Figure 8. SPI-4 ingress state diagram

Transfer decode

The SPI-4ingress control word contains various fields. Refertothe OIF SPI-
4.document[Glossary] for details. If reserved controlword, BIT[15:12]=0011,
0001, 0101, or 0111 is detected, a BUS_ERROR event is generated. If a
payload control word is not followed by a data word, or a data word does not
follow a payload controlword, aBUS_ERROR eventis generated. Ifabortis
detected, the next packet will be tagged with an error.

Data dispatch

The portaddressfield of apayload controlword s extracted asasearchkey.
The searchkey is usedto search the dispatchinfoin Table 86, SPI-4 ingress
LPtoLID map (256 entries, one per LP). Ifthe searched portis active, transfer
dataissenttothe associated PFPwith SOP,EOP, LENGTH,PACKET_ERROR.
If the searched port is inactive, a SPI4_INACTIVE_TRANSFER event is

generated. ASPI-4inactive transfer eventwithit's associated LP will be captured
inthe Table 40, SPI-4 status register (0x22 in the direct accessed space).

SPI-4 ingress status channel
Calendar structure and swapping

The SPIExchange supports one ortwo sets of calendars. Ifl_CSW_ENfield
in the Table 89, SPI-4 ingress configuration register (0x00)=1, two sets of
calendars are supported. A calendar selection word must be placed following
the framing bit. Refertothe OIF SPI-4 document [see Glossary] for more details.

SPI-4 ingress status channel frame generation
The status frame can be one of the following cases:
« All '11’when LVTTL is in the out of synch state
« Training patternwhenLVDSisinthe outof synch state orin periodictraining
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« Normalstatusinformationwheninthe IN_SYNCH state SPI-4 egress configurable parameters
The normal status information is generated based on ingress buffer full All parameters as listed in the OIF SPI-4 document [see Glossary]
information and PFP buffer segmentfill level. CALENDAR LEN:4t01,024inincrements of 4
Forinformation on DIP-2 generation andtraining patternrefer tothe OIF SPI- CALENDAR M: 110256 inincrements of 1
4document [Glossary]. MaxBurst1 (MaxBurst_S): 16 to 256 in increments of 16
MaxBurst2 (MaxBurst_H): 16 to 256 inincrements of 16
DIP-2 error insertion Alpha: 1to 256 inincrements of 1

Anumberof consecutive DIP-2 errors canbe generated. The |_DIP_E_NUM DATA MAX T:1t04,294,967,040inincrements of 1
field in Table 97, SPI-4 ingress diagnostics register (register_offset 0x0F) FIFO MAX T:1t016,777,215inincrements of 1
specifies the number of errors to be generated. A logic one written to -
|_ERROR_INSwillactivatethel_DIP_E_NUMfieldandtriggererrorinsertion.  calendar and shadow calendar
The |_ERROR_INS field self clears when the number of errors have been - 956 entries

generated. - E_CSW_EN field in Table 104, SPI-4 egress configuration register 0

. . (register_offset 0x00) bit for manual reconfiguration swap
LVTTL and LVDS status interface selection

TheLVDS_STApinselectswhich FIFO statusinterface isbeing used for SPI-

, , Multiple burst enable
4.HIGH=LVDS statusinterface, LOW=LVTTL status interface.

-Allows more than one burstto be senttoan LP. Feature includedtorelieve

systemswith long latency between updates.
3.2.2 SPI-4 egress Y glatency p

The SPI-4 egress includes

« Statuschannelsynchronization SPI-4 egress LID to LP map

« Statusupdating - 256 entries, one per SPI-4 LP
« Datatransfer - Enable bit

Periodictraining
« PFPinterface

3.2.3 SPI-4 startup handshake

TABLE10-BOTHATTACHED DEVICES START FROMRESET STATUS

Ingress egress
Outofsynch, send statustraining Outofsynch, send datatraining
Insynch, send status frame Outofsynch, send datatraining
Insynch, send status frame Insynch, send data/idle

TABLE 11 -INGRESS OUT OF SYNCH, EGRESS IN SYNCH

Ingress Egress
Outofsynch, send statustraining Insynch, send dataidle
Outofsynch, send statustraining Outofsynch, send datatraining
Insynch, send status frame Outofsynch, send datatraining
Insynch, send status frame In synch, send dataidle

TABLE12-INGRESSIN SYNCH, EGRESS OUT OF SYNCH

Ingress Egress
Insynch, send status frame Outofsynch, send datatraining
Outofsynch, send statustraining Outofsynch, send datatraining
Insynch, send status frame Outofsynch, send datatraining
Insynch, send status frame Insynch, send data/idle
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SPI-4 egress status channel Status channel de-skew

Status channel bit alignment TheLVDS status channel deskew usesthe same algorithmasthe asthe data
The bitalignmentalgorithm for the status channelisthe sameaswasdescribed ~ channel.

forthe data channel.

Status Channel Frame synchronization

Validate

A= a number of consecutive error free DIP-2s received
B= a number of consecutive DIP-2 errors, in training,
port disabled, or reset

6372 drw10

Figure 9. SPI-4 egress status state diagram

The status channel frame module has 3 states: HUNT, VALIDATE and LVTTL or LVDS status channel option
IN_SYNCH. TheLVDS_STApinselectstheinterface type. Alogic highenablesthe LVDS
Inthe HUNT state, the status channel frame module searches for status statusinterface. Alogiclow enablesthe LVTTL status interface.
frame, status clear and status freeze.
Inthe VALIDATE state, the status channel frame module checks DIP-2. Data channel
Inthe IN_SYNCH state, the status channel frame module checksDIP-2,and  Data transfer and training

Updatesstatus. Atany cycle, the contents on the interface can be one of the following:
« Controlword: Payload controlword, oridle control word or training control
HUNT state word.
« Inthe HUNT state, per Link status is fixed to ‘satisfied'. « Data word: Payload data word or training data word.

« InHUNT state, the PFP searches frame continuously. Ittransitionstothe
VALIDATE stateifasingle frameisfound accompanied by asingle valid training Inthe HUNT or the VALIDATE state, the training pattern is sent.

pattern. Aframe is considered to be found if : 1) only one frame word is at the Inthe IN_SYNCH state, data from is taken from the buffer segments and
beginning of aframe, 2) the calendar selectionword, ifenabled,ismatched,and  egressed to the SPI-4 interface. The switch between data burst, IDLE, and
3)the DIP-2 calculation matched the received DIP-2. training must obey the following rules:
« SendIDLEifnodatatotransmit

VALIDATE state « SOP mustnotoccurlessthan 8 cycles apart.

In the validate state, based on the frame found while in the HUNT state, « periodictraining after currenttransfer finished
the DIP-2is checked.

Ifasingle DIP-2 error is found, transition to the HUNT state. Payload control word generation:

After a number of consecutive DIP-2 calculations proves to be error free, « Bit15, Control word type=1
transitiontothe IN_SYNCH sstate. Thenumberisdefinedbythe E_INSYNC_THR « Bit[14:13] EOPS per [see Glossary: SPI-4]. If an error tag is in the
fieldin Table 104-SPI-4 egress configurationregister_0(Block_base 0x0700 descriptor, abort.
+Register_offset0x00). o Bit[12] SOP refer to [see Glossary: SPI-4]

Inthe validate state, the training pattern is not checked. « EightBit Address. Mapping table definedin Table 101, SPI-4 egress LID

to LP map (256 entries)

IN_SYNCH state « DIP-4hitreferto [see Glossary]

Inthe IN_SYNCH state, training frame and status frame are checked.

DIP-2is checked for status frame. Each mismatched DIP-2 will generate a Payload data word
DIP-2 error event, each event will be captured and counted. « Bitorder referto [see Glossary: SPI-4]

Aftera number of consecutive DIP-2 errors, transition to the HUNT state. « Ifonly one byte is valid, 8 LSB (B7 to BO) is set to 0x00.
(ClearstatusinHUNT mode). The numberis definedbythe E_OUTSYNC_THR
fieldin Table 104-SPI-4 egress configurationregister_0 (Block_base0x0700  No status channel option

+Register_offset0x00). Oncethe NOSTAT bitis set, the status channelisignored. Referto Table 104,
The reception of twelve consecutive training patternsforces atransitionto  Spi-4 egress configurationregister_0(register_offset0x00).

HUNT mode. If less than twelve consecutive training patterns are received, Statusindefaultvalue.

synchwillnotbe lost, and status frame starts at the end of training. No DIP error check.
Twelve consecutive ‘11’ patterns force atransition to the HUNT state. No status updating, the received status fixed to STARVING.
Status updating occurs without waiting for the end of a status frame. Data channel works same asin IN_SYNCH state.
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3.3 Microprocessor interface
- Parallel microprocessorinterface
8 bit data bus for parallel operation
Byteaccess
Directaccessed space
Indirectaccess spaceis used formostregisters
Read operations to areserved address or reserved bit fields return 0
« Write operations to reserved addresses or bit fields are ignored
- Serial microprocessorinterface
« Compliance to Motorola serial processor interface (SPI) specification
Byteaccess
Directaccessed space
Indirectaccess spaceis used formostregisters
Read operations to areserved address or reserved bit fields return 0
Write operations to reserved addresses or bit fields are ignored

General purpose I/O
Five general purpose I/O pins are provided. The directionisindependently
controlled bythe DIR_OUT fieldinthe GPIOregister (Table 123 GPIO Register

(0x20)). The logical level on apinis controlled by the LEVEL field inthe GPIO
registerifDIR_OUT=1, orsensedif DIR_OUT=0. The LEVEL bitmonitorsthe
logic level of any bit selected fromthe indirect access space if MONITOR_EN
issethigh. Abitintheindirectaccess space can be selected for monitoring by
the by the ADDRESS and BIT fieldsinthe GPIO Link table (Table 124, GPIO
Monitor Table (5 entries 0x21-0x25 for GPIO[0] through GPIO[4])).

AllGPIO pins mustbe programmedinto or out of monitor mode at the same
time.

Interrupt scheme

Eventsare capturedininterrupt status registers. Interrupt status flags are
cleared by anmicroprocessorwrite cycle. Alogical one must be writtento clear
the flag(s) targeted. A two level interrupt scheme is provided comprising a
primary level and a secondary level.

The primary levelidentifies the secondary interrupts sources with apending
interrupt. Thisinformationis reflectedinthe primary interrupt register. Interrupt
status can be enabled by associated flags both in the primary and secondary
level ofthe interrupt scheme.

interrupted status 0
1
]

event

interrupted status

captured event

enable

model status

INTB

enable

6372 drw11

primary interrupt level

secondary interrupt level

Figure 10. Interrupt scheme
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4. DATAPATH AND FLOW CONTROL

The following sections describe the datapaths through the device. The
datapaths shown are as follows:

- SPI-3A<-> SPI-4

- SPI-3A<->microprocessorinterface

- SPI-4 <->microprocessorinterface

Where <->indicates a bidirectional data path.

TheIDT88P8341 supports one SPI-3interface and one SPI-4interface. The
SPI-3interface canoperateinaPHY or Linkmode. Referto Figure 11, Definition
of Data Flows for the main data flows in the device. Logical data flows are
transported overthe physical ports. The logical flows are identified by logical
portaddressesonthe physical portand by a Linkidentification (LID) mapinthe
core of the IDT88P8341.

from SPI-3

SPI-3 ingress

|
\

DATA BUFFER ALLOCATION

Flexibility has been provided tothe user for data buffer allocation. The device
has 128 KByte of on chip memory per direction—atotal of 256 KByte of on-chip
datamemory.

The 128 KByte SPI-3 buffers are divided into 256 byte segments. The
segments are controlled by a packetfragment processor. The user configures
the maximum number of segments per LP to allocate to a portand the number
of segmentsallocated fromthe buffer segment pool thatwilltrigger the flow control
mechanism. Thereis nolimitation on the reallocation of freed segments among
logical ports, aswould be presentifthe memory had been allocated by asimple
address mechanism.

to SPI-4

SPI-4 egress

SPI-4 in;&\
>

A
/SPI-S extract

. SPI-3-4 path
SPI-3 physical port SPI-4
pnysica
SPI-4-3 path port
-

to SPI-3

" SPI-3 egress

'/S?\-Yl extract ‘\SPI-S insert

‘from SPI-4

SPI-4 ingress

6372 drwi12

Figure 11. Definition of data flows
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DATAPATH CONFIGURATION egress. Logical ports are mapped internally into Logical ldentifiers (“LIDs", “LID

Alogicalview of datapath configuration using Packet Fragment Processors ~ Map”)forthe control ofeach per-LID dataflowto each physical port, logical port,
is shown in Figure 12, Logical View of Datapath Configuration Using PFPs. ~ memory queue size, and backpressure threshold (watermark), by program-
Two PFPs are associated with each SPI-3 port, one for ingress and one for -~ mingtheLID registerfiles.

SPI-3 INGRESS DATA SPI-4 EGRESS DATA
A ——
[LP] = LID | EN | BRV PFP AND MEMORY [LID] =LP | EN
LID EN | BRV > —— LP EN
256 LPs 256 LIDs
SPI-3 Ingress LP to LID Map SPI-4 Egress LID to LP Map
[LID] = LP | EN | BRV [LP]=LID | PPE | EN
P en | BRY > PFP AND MEMORY -— LD AB | EN

64LiD 256 LPs

S *

SPI-3 Egress LID to LP Map SPI-4 Ingress LP to LID Map

SPI-3 EGRESS DATA SPI-4 INGRESS DATA

-

6372 drw13

Figure 12. Logical view of datapath configuration using PFPs

LID - Logical Identifier

EN - LID enable flag

BRV - Bit reversal

LP - Logical port

PFP - Packet fragment processor
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4.1 SPI-3 to SPI-4 datapath and flow control

Two packet fragment processor modules from SPI-3to SPI-4 are provided.
One packetfragment processor module is associated with one SPI-3ingress
interface. The packet fragment processor module connects to the SPI-4
interface.

Packetfragments fromthe SPI-3ingress are received into the SPI-3ingress
portbuffers. Apacketfragment processortransfers complete packet fragments
fromthe SPI-3ingress port buffers to memory segments previously reserved
on a per-LP basis in the buffer segment pool. The SPI-3 ingress port buffer

PMON & DIAG

—>
insert buffer m

SPI3 ingress port
buffers

SPI3 Ingress

watermark andthe per-LP free buffer segmentthresholdinformationis combined
to produce SPI-3ingress FIFO status towards the attached device. Packets or
packetfragments received onone SPI-3ingress logical port can be forwarded
to any one of:

Alogical port onthe egress SPI-4 interface.

The microprocessor interface, using the capture buffer.

The connectiononthe logical portlevelis performedthrough anintermediate
mapping to a Link Identification number (LID).

p Associated
u egress PFP
\ SPI-3
capture irect
buffer redirec

tt
ll

SPI3 egress port
buffers

SP14 Egress

FIFO status

FIFO status

buffer segment pool

i

6372 drwi4

Figure 13. SPI-3 ingress to SPI-4 egress packet fragment processor

SPI-3 ingress PFP functions

The packet fragmentprocessor(PFP) receives statusinformation aboutthe
SPI-3ingress buffers and the microprocessorinsertbuffer. The PFP processes
SPI-3ingress buffersin high priority and the insert buffer with low priority. The
PFP copies datainto the buffer segment, requests new buffer segments, and
generates entriesin the SP14-egress queue.

SPI-3 ingress buffer processing
The PFP verifies whether a SPI-3 ingress buffer is occupied. If the SPI-3
ingress bufferis not occupied the PFP processes the insert buffer.

25

Normal operation

Inloopbackmode, all ofthe SPI-3ingress buffers of aphysical SPI-3portare
copiedintothe SP-3 egress buffers ofthat same port. Thisis atestmode only,
asnonon-loopback traffic can be transferred at thistime.

In non-loop back mode (normal operation) the SPI-3ingress buffers are
forwarded to the LID process by the PFP.

TheLID process generatesasetofeventsforanassociated LID. The events
thatare directed towards the PMON&DIAG module are:

« SPI-3 error tagged packet event (errored packets)

« SPI-3EOP event (all packets)

« SPI-3fragmentevent (all fragments) withan associated length field
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Erroneous operation
SPI-3 ingress buffers marked with an address parity error are always
immediately flushed. A SPI-3flush eventis generated.

Store process

The process parameters are stored in a descriptor table. One entry in the
table is required for each of the SPI-3 logical ports. Refer to Table 49, SPI-3
ingress LP to LID Map.

« Fragmentstaggedwithan SOP indicationtrigger the buffer segmentrequest
process. Theinternal Packet_lengthvariableisinitialized. The copy process
istriggered.

« Fragmentstagged with an EOP indicationwill trigger the packetlength check
process and the queue process.

« Non marked (EOP or SOP) buffers are subject to the copy process.

Buffer segmentrequest process

Anewbuffer segmentisrequested forthe logical portfromthe buffer segment
pool.

The request can be accepted or rejected by the buffer pool.

When accepted, the Current_Seg and current Seg_Length variables are
updated.

Whenrejected, the SPI-3ingress bufferis flushed. An SPI-3 flush eventis
generated and directed towards the Table 61, Non LID associated event
counters (0x00 - 0x0B). The buffer data is not copied into the SPI3-4 buffer.

Copyprocess

Dataisretrieved fromthe buffer and stored inthe current segment. The data
parity error status is stored in the Pack_Err variable. The Packet_Length
variables and Seg_Length variables are updated. The queue and request
processes are triggered whenthe number of bytesinthe buffer segmentequals
the SPI-3 packet fragment size programmed for that physical interface, oran
EOPisreached.

Queue process
The current segmentis entered into the SPI-4 egress queue.

Packet length check

Thelength ofthe packetis comparedtothe MIN_LENGTHandMAX_LENGTH
parametersintheingress SPI-3 Portdescriptortable. Ifthe packetlengthisless
thanthe programmed field MIN_LENGTH a“SPI-3too shortpacket event”is
generated. Ifthe packetlengthis greaterthanthe programmedfield MAX_LENGTH
a“SPI-3toolong packetevent”is generated. The events are directed towards
the Table 61, Non LID associated event counters (0x00 - 0x0B).

SPI-3 to SPI-4 buffer management

A 128 KB SPI-3to SPI-4 buffer segment pool is assigned to each physical
SPI-3ingress port. Aconfigurable part of this buffer segment poolis assigned
to buffers associatedto each of the upto 64 LIDs. The buffer sizeforaLID can
be configuredinmultiples (M) of 256 bytes. Fewer LIDs allow larger buffers per
LID, conversely a large number of LIDs will require smaller buffers per LID.
Within this restriction, the buffer size of each LID can be further restricted as

neededto controllatency. Modifications ofthe buffer size allocatedtoaLID are
supported onlywhenthelogical portassociatedtothe LIDis disabled. Attempts
toallocate more memory than available will generate an allocation error event.
Theindirectaccess module will discard the attempt.

Free buffer segment pool
Storage

The buffer segment pool is divided into 508 segments. The device holds a
pool offree buffer segments. The buffer segmentpool keepstrack ofthe number
of segments assignedto each LID and holds a list of free segments.

Buffersegmentrequests

A new segment for a logical Link (LID) can be requested from the buffer
segment poolforthat SPI-3ingress physical port by the SPI-3ingress packet
fragment processor associated to that SPI-3 physical port. Arequest may be
accepted immediately or rejected. When the request is accepted a buffer
segment IDisreturnedimmediately.

Buffer segment pool returned segments

Abuffer segment can be returnedtothe buffer segment pool whenthe egress
module releasesit. This allows the segment to be used once more by the SPI-
3ingress.

SPI-4 egress queues
Normal operation

508 SPI-4 egress queue entries are provided. They are evenly allocated
tothe number oflogical ports as defined by the static NR_LID configuration. One
entryinthe queue correspondsto a packet ora packetfragmentto be forwarded
tothe SPI-4 egress interface.

SPI-3ingress Backpressure

The module directs status signals for each of the 64 LIDs associated witha
SPI-3physicalinterface towards the SPI-3ingressinterface. The status signals
request to transfer more data on the logical port associated to the LID. The
available statusis defined by the function (if free segments [LID] > Threshold,
status=available).

SPI-4 egress direction control

The SPI-4 egresstraffic can be captured by the microprocessor, directed to
anassociated SPI-3egress port (SPI-3port Ato B, orport Cto D, only), tothe
SPI-4egressport, or discarded. The selectionis defined foreach of the 64 LIDs
bytheassociated DIRECTION fieldinthe Table 13, Direction code assignment.

TABLE13-DIRECTION CODE ASSIGNMENT

DIRECTION Path
00 SPI-4
01 Associated SPI-3
10 Capture tomicroprocessor
11 Discard
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SPI-4 egress data bursts

The PFP produces fragments of up to N*16 bytes. N is defined by the
MAX_BURST_HorMAX_BURST_S parameterassociated with each LID. For
ahigh priority (starving) LIDthe MAX_BURST _S parameterisused. Foralow
priority (hungry) LID the MAX_BURST _H parameter is used. The PFP may
notfill the buffers to the level granted when a new segment needs to be used
inthe SP13-4 buffermemory orwhenthe lastfragment of a packetis copiedinto
the buffer. Theinformationreceived overthe FIFO status channelisinterpreted
asstatus or creditinformation as selected by the CREDIT_ENflagin Table 78,
SPI-3to SPI-4 flow control register (0x01). Ifthe status mode is used, data will
be egressed until the status is changed. If the credit mode is used, the SPI-4
egresswillissue only one credit' sworth data burstand then waitfor another credit
fromthe status channel before issuing another LID burst.

SPI-4 egress FIFO status channel updates

The SPI-4 egress FIFO Status Channel Module continuously verifies the
status information for the LIDs associated to SPI-4 logical ports. The PFP
searchesand selectsaLID, fetchesthe associated information and queues data
tothe SPI-4 egress. The obsolete buffer segmentis returned to the free buffer
segment pool (unlessthe repeattestfeature is enabled). Searchingthe LID to
be servedis performed for both a high priority and alow priority LID. The priority
is defined by the status received from the SPI-4 egress module.

SPI-3 ingress logical port mapping

The SPI-3 interface has an associated SPI-3ingress LP to LID map, (See
Table49)forthe purpose of directing the packetfragmentsfromthe SPI-3ingress
toitsassociated SPI-3ingress main memory buffer segment pool. The SPI-3
LID map has 256 entries, one per SPI-3LP, butonly 64 LPs are supported on
the SPI-3interface atany onetime. The SPI-3interface has an enable bit, as
well as the ability to reverse the bit ordering within bytes of the interface. The
packetfragmentlengthis associated withthe SPI-3interface. The allowedrange
is0to 255 bytes per packetfragment. The lastfragment ofapacketcanbe shorter
thanthe programmed fragment size. The SPI-3 portcan be independently set
for either Link or PHY mode of operation.

SPI-3 ingress LID associated control

EachLIDonthe SPI-3interface hasthe ability to be programmed for minimum
and maximum packetlength. The minimum packetlength can be setfromQto
255hytesinone byteincrements. The maximum packetlength can be setfrom
0t016,383bytesinone byteincrements. Each LID canbe enabled and disabled
independently.

[LP] = LID | EN | BRV
-

LID

EN | BRV

256 LPs
\/

LID: Logical Identifier
EN: LID Enable
BRV: Bit Reversal

6372 drw15

Figure 14. SPI-3 ingress LP to LID map
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SPI-4 egress interface port associated control SPI-4 egress LID associated control

The SPI-4 interface hasanassociated LIDto LP map (See Table 101- SPI- Each of the 256 entriesinthe SPI-4 egress LID to LP map (See Table 101
4 egress LID to LP Map Block_base 0x0400 = Register_offset 0x00- 0xFF) - SPI-4egressLIDtoLP Map (256 entries))is usedto controlthe pulling of bursts
forthe purpose of directing the packet fragments fromthe selected SPI-3ingress  outofthe buffer segmentpoolandintothe SPI-4 egressinterface. Each LID can
mainmemory buffer segment pooltothe SPI-4 egressinterface. The SPI-4LID  be enabled and disabled independently.
map has 256 entries, one per LID. The SPI-4interface hasanenable bit. The
burstlengthisassociated with the SPI-4interface. The allowed burstrangeis
16 to 256 bytes per burst. The last burst of a packet can be shorter than the
programmed burstsize.

- [LID]=LPIEN Lp EN
256 LIDs
\/
LP: LOgical Port 6372 drwi6
EN: LP Enable
Figure 15. SPI-4 egress LID to LP map
The diagram below shows the datapath through the device from the SPI-
3ingressinterface tothe SPI-4 egressinterface.
| JTAG | | uproc | | Chip Counters Memory
=1
SPI-3 |LID Counters Memoryl - @
8 bit / 32 bit — o g‘ SPI-4.2
Min: 19.44MHz 5 Main L o]l ® Min: 80 MHz
Max: 133MHz T Megory =] o) Max:400 MHz
D
—— *@
o SPI-3/ SPI-4/
Q
~ LID map | |{F LID map
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Figure 16. SPI-3 ingress to SPI-4 egress datapath
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SPI-3 ingress to SPI-4 egress flow control

For controlinformation there are two separate casesto consider: The case
thatthe SPI-3 physicalinterface portis configuredin Link mode, and the case
thatthe SPI-3is configured in PHY mode. Note that since the SPI-3 physical
interfaces are configured separately, the device is able to deal with the case that
some of the LP fragments have been received on a Link layer device SPI-3
interface and some have beenreceived onaPHY layer device SPI-3interface.

Foradevice in Link mode the Link device can only control the flow of data
through the RENB signal. Two modes of operation are implemented and
configurable for flow control on this interface —either the data can be allowed
to flow freely into the device or the RENB signal will be asserted if a condition
arisesthatone ofthe LPsisunabletoreceive anotherfragment. Thefirstofthese
modesis consideredto have no Link layer device flow control, and the second
has Link layer device flow control.

Forthe no Link flow controlmode, any data senttoan LP unable toreceive
another fragmentwill cause an LP overflow.

Foradevice in Link mode the Link has complete knowledge of the fill level
ofthedatabuffersineachofthe LPsinthe PHY. Thisknowledgeis attained either
through byte level polling or packet level polling.

Both in Link and PHY modes, the data is collected to buffer segments
associated with an LP. The SPI-4 PFP is updated with the number of free
segmentsavailabletothe LP. The SPI-4 PFP determines which LP to service
based ontwofactors; whetherthe LP contains enough dataforaburst, and the
starving/hungry/ satisfied state of the LP. For details on the mapping of LPs
toLIDs, referto Table 101 - SPI-4 egress LID to LP Map Block_base 0x0400
=Register_offset 0x00 - OXFF.

The diagram below showsthe SPI-3ingressto SPI-4 egress flow control Path

through the IDT88P8341 device.

SPI-3 ingress flow control registers
The following are implemented per SPI-3 interface, and there are two
instantiations per device.

Backpressure enable

Link mode only

Enablesthe assertion ofthe |_ENB pinwhen atleast one active LID cannot
acceptdata

Ifnotenabled, the |_ENB signalwillnever be assertedin Linkmode, possibly
leading tofragments being discarded.

SPI-4 egress flow control configurable parameters
Allparameters as listedin SPI-4implementation agreement:
CALENDAR_LEN: 4t0 1,024 inincrements of 4
CALENDAR_M: 1to 256 inincrements of 1
MaxBurst1 (MaxBurst_S): 16 to 256 inincrements of 16
MaxBurst2 (MaxBurst_H): 16 to 256 inincrements of 16
Alpha: 1t0 256 inincrements of 1
DATA_MAX_T:1t04,294,967,040inincrements of 1
FIFO_MAX T:1t016,777,215inincrements of 1

SPI-4egress flow control calendar and shadow calendar
256 entries

SPI-4 egress flow control multiple burst enable
Allows more than one burstto be sentto an LP. This feature was included
toincrease throughputin systemswith long latency between updates.

| JTAG | | uproc | [ Chip Counters Memory |
=1
SPI-3 |LID Counters Memory| L @ < STATUS
8 bit / 32 bit BIATUd— | & SPI-4.2
Min: 19.44MHz = Main  T&H=—— S Min: 80 MHz
Max: 133MHz T Memor L= w Max:400 MHz
STATUS = L - o Ly
< - A 2+
DATA PATH —-*&
o SPI-3/ SPI-4/
Q
~ LID map | ||F LID map
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Figure 17. SPI-3 ingress to SPI-4 egress flow control path
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4.2 SPI-4 to SPI-3 datapath and flow control

Two Packet Fragment Processor modules from SPI4ingressto SPI-3egress
are provided, all connected to one SPI-4 ingress interface.

Packetburstsfromthe SPI-4 ingress are received into the SPI-4ingress port
buffers. A packetfragment processor transfers complete packet bursts fromthe
SPI-4ingress port buffers to memory segments previously reserved on a per-
LP basisinthe buffer segment pool. The SPI-4ingress port buffer watermarks
andthe per-LP free buffer segmentthreshold informationis combinedto produce
SPI-4ingress FIFO status (per-LP starving, hungry, or satisfied) towards the
attached SPI-4 device. Per-LP buffer segmentthresholdinformationis usedto
produce FIFO status information for the attached SPI-3 device. Packets or
packetfragments are forwardedtothe SPI-3interface whenapacketis complete
or a predefined number of bytes have been received. Packets or packet
fragments received on one SPI4 logical port are cross connected to an SPI3
logical portthrough anintermediate mapping toa Linkidentification, or LID. Its
mode of operationis similartothe SPI-3ingressto SPI-4 egress packetfragment
processor, with the following differences:

1) The PFP4-3 data input has three sources, listed in descending priority:
SPI-4buffers, redirect buffers, and insert buffers.

2) The PFP3-4 data output has only three destinations. There is no SPI-3
to SPI-4redirect path.

Each SPI-3 interface feeds ingress buffer available or ingress buffer
unavailable status information toits packet fragment processor.

If the number of free segments available to a LP exceeds the starving
threshold, the SPI-4 statusis movedto starving for that LP. Ifthe number of free
segments available toaLP exceeds the hungry butnotthe starving threshold,
the SPI-4 status is moved to hungry for that LP. If the hungry threshold is not
exceeded, the SPI-4 FIFO status channel willindicate satisfied for that LP.

SPI-4 ingress to SPI-3 egress datapath

Thefollowingis a description of the path taken by aburst of data through the
device fromthe SPI-4 ingress to a SPI-3 egress.

Dataentersonthe SPI-4 ingress interface in bursts. Bursts are normally of
equallengthexceptthe lastburst of a packet whichmay be shorter. The control
wordisin-band with the data. Burst data enters a SPI-4 ingress buffer. SPI-4
LP address, errorinformation, SOP, EOP are stored with the burstdata. A SPI-
4P addressismappedtoaLogical IDentifier (LID). The burstis storedin per
LID allocated buffer segments reserved fromthe buffer segment pool.

The appropriate SPI-3 egress control register (Table 80 - SPI-3 egress port
descriptortable (64 entries))is consulted, anditdeterminesto sendthisLID to
aprescribed SPI-3 egress port.

The selection of which LPisto be transmitted nextis dependentonthe status
of the LP and the availability of a complete fragment. Data is moved to the
appropriate SPI-3 egress buffer along withthe LP address. SPI-3LP address,
errorinformation, SOP, and EOP informationis stored with the packet fragment.
Next, dataistransmitted in packetfragments overthe selected SPI-3interface.

Associated
uP ingress PFP
uP
? . SPI-3
capture insert redirect
buffer buffer # # buffers
SPI-3 Egress SPI4 Ingress
SPI-3 egress port SPI-4 ingress port
buffers buffers
A
ff t |
FIFO Status > buffer segment poo FIFO Status
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Figure 18. SPI-4 ingress to SPI-3 egress packet fragment processor
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SPI-4 ingress interface configurable parameters:

The IDT88P8341 caninterfacetoeitheraLink or aPHY layer device. The
SPI-4 port can be enabled or disabled.

The SPI-4ingressbits are aligned with the ingress clock. Inaddition, the SPI-
4 words are then aligned among each other to produce valid words. This is
performed both onthe data channel and the status channel. The bitalignment
algorithmrunsaslongasthe interface is active. The word alignmentalgorithm
is run during training intervals.

SPI-4 ingress per-LID configurable parameters
SPI-4 to SPI-3 LID map

256 entries, one per SPI-4 LP

SPI-3physicalinterface identifier

SPI-3LID

Enable bit per LID

SPI-4ingress packetlength check

EachLIDonthe SPI-4ingressinterface has the ability to be programmed for
minimum and maximum packetlength. The minimum packetlength can be set
from 0to 255 bytes in one byte increments. The maximum packetlength can
be setfrom 0to 16,383 bytesin one byte increments. Packets shorter orlonger
than setbythese parameterswill be optionally countedinthe shortorlong packet
counterforthatLID.

SPI-3 egress configurable parameters
Length of SPI-3 packet fragment

Allpacketfragments fromaparticular SPI-3 physical interface are program-
mable to an equallength with the possible exception of an EOP fragmentwhich
may be shorter.

SPI-3 egress poll length

Applieswhenthe SPI-3interfaceis acting asaLinklayer device when using
the packetlevel polling mode

Causespolling ofthe PHY for the logical ports associated with LIDs ranging
from[Oupto POLL_LENGTH]tofind logical ports that can accept data

Poll range is 0-63 LPs.

SPI-3 egress per-LID configurable parameters
Many parametersto control the flow of data are programmable per LID. The
following paragraphs describe these parameters.

SPI-3egress LIDto LP map
one map per SPI-3 physical port
64 entries per map, one per LID
LP enable bit per LP
Bit reversal enable per LP

SPI-3egress multiple burstenable

Multiple Burst Enable allows more than one burstto be senttoan LP. This
featureisincludedtorelieve systemswithlong latency between updates. When
thisfeatureis notenabled, only one burst per LPis allowed into the round robin
SPI-3egressbuffersatatime.

SPI-4 ingress to SPI-3 egress data memory
SPI-3egress control

There is a SPI-3 egress port descriptor table for the paths out of the data
memory. The functiona SPI-3 egress port descriptor table is to define where
data goes after leaving the main datamemory. There are three configurable
options:

SPI-3egress

Microprocessor Interface Capture

Discard

Maximum number of memory segments

Defines the largest Buffer available toan LP /LID

Each segmentis 256 bytes

Range 1-508 inincrements of one segment

The figure below shows the datapath through the device from the SPI-4
interface tothe SPI-3interface.

| JTAG | | uproc | |Chip Counters Memory
3
SPI-3 |LID Counters Memoryl | @
8 bit / 32 bit — o g"
Min: 19.44MHz 5 Main 5 |- bl | K SPI-4.2
Max: 133MHz o) 1= w LA Min: 80 MHz
o Memory L ’?’ Max:400 MHz
Q [ ]
| %
4 °
g SPI-3/ SPI-4/
~ LID map | [|F LID map
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Figure 19. SPI-4 ingress to SPI-3 egress datapath

APRIL 10, 2006



IDT88P8341 SPIEXCHANGE SPI-3 TO SPI-4 INDUSTRIALTEMPERATURE RANGE

SPI-4 ingress to SPI-3 egress flow control

The SPI-4 control information is transmitted to the adjacent device. The
adjacent device determines which LP to service next according to the status
informationitreceivesfromthe IDT88P8341. The SPI-4ingress dataarrive in
bursts that are of equal length except for the last burst of a packet which may
be shorter.

The SPI-4 burstdataistransferredtothe per LID allocated buffer segments.
The addition of the data may cause an update of the SPI-4 statusinformation
(starving, hungry, satisfied), and may change the SPI-3STPA, DTPA, or PTPA
signals whenin PHY mode.

Forthe controlinformationthere are two separate casesto consider: the case
thatthe SPI-3is configuredto Linkmode, andthe case thatthe SPI-3is configured
toPHY mode.

WheninPHY mode, the datais sentaccording the availability of the datain
the buffer segment pool. In the Link mode an extra consideration is taken to
account—that of the fill level of the ingress FIFOs in the adjacent device.

Backpressure threshold
-Number of free segments allocated to trigger backpressure for the LP
The diagram below shows the SPI-4to SPI-3 flow control path through the
IDT88P8341 device.

| JTAG | | uproc | |Chip Counters Memory
§ STATUS >
SPI-3 |LID Counters Memoryl - @
8 bit / 32 bit STATUSA L g"
Min: 19.44MHz 5 Main MiE | SPI-4.2
Max: 133MHz § Memory | w ’a Min: 80 MHz
STATUS EJ"‘ . — g Max:400 MHz
* 8 ° -~
4 °
W
o SPI-3/ SPI-4/
(@)
~ LID map | [} LID map
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Figure 20. SPI-4 ingress to SPI-3 egress flow control
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4.3 Microprocessor interface to SPI-3 datapath
capture/insert configurable parameters

Enableinsertion/capture of datato the SPI-3 or SPI-4 data stream (which
isdependentonthe egress control register). For each direction, the following
are to be used:

- Data forinsertion or data captured

-Dataavailable: setwhendatais available. Asserted by device for capture,
asserted by microprocessor forinsertion.

-LID: Logical Identifier of capture /insertion channel

- Length: length of data for insertion or capture

- Flags: SOP, EOP, address parity error, data parity error, packet error

There are separate instantiations of microprocessorinsert capture buffers for
SPI-3and SPI-4.

Capture data fragment

Packets canbe captured from the SPI-3-4 stream and directed towards the
microprocessor. The capture buffer can store only one 256 byte packet
fragment. Whenthe bufferis fullthe DATA_AVAILABLE flagis setand a SPI-
3captureeventisgenerated. The eventis directed towardsthe interrupt module.

Read packet data fragment
The microprocessor needs to read a buffer to capture a packet fragment. It
verifies the DATA_AVAILABLE flag in the SPI-3 capture control register.

Microprocessor reads the packet fragmentand EOP, SOP, ERROR, LID and
LENGTH fieldsfromthe SPI-3 data capture buffer. Microprocessor hands over
controlofthe capture bufferwhenitclearsthe DATA_AVAILABLE flaginthe SPI-
3data capture controlregister (Table 31 - SPI-3 data capture control register).

4.3.1 SPI-3 to ingress microprocessor interface
datapath

The diagram below shows the datapath through the device fromthe SPI-3
interface tothe microprocessor capture interface.

Thefollowing is a description ofthe path taken by afragment of data through
the device.

DataentersonaSPI-3interfacein fragments. Fragments are of equal length
exceptthe lastfragment of a packet which may be shorter. The LP addressis
in-band with the data. The fragment enters a SPI-3 ingress buffer. SPI-3 LP
address, errorinformation, SOP, and EOP are stored with the fragment. The
LPaddressismappedtoallD. The fragmentis storedin LID allocated buffer
segments.

The Table 80, SPI-3 egress port descriptor table (64 entries) is consulted,
andthe PFP decidesto sendthis LID tothe microprocessor capture port. Data
ismovedtothe capture buffer along with the LP address. LID, error information,
SOP, and EOP. The data available bitis set. Data and control information are
read fromthe relevant register space through the microprocessor interface.

A t:258 A ti2s58 address parity error
E acket error
2 data[2] §
s 3 data parity error
g datal1} g P
k5 datal0] g
(2] -—
£ %
length
t+1 lid t+1
! flags !
| SOPI | | | EA| ED| PAR| EOP | I:I not used
7 0 6372 drw22
Figure 21 . Microprocessor data capture buffer
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Figure 22. SPI-3 ingress to microprocessor capture interface datapath
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4.3.2 Microprocessor insert to SPI-3 egress
datapath

The diagram below shows the datapath through the device from the
microprocessor data insertinterface toa SPI-3 egress port.

Thefollowingis adescription of the pathtaken by afragment of datathrough
the device.

Data and control information are written to the insert buffer through the
microprocessorinterface. The dataavailable bitis set. Datais stored along with
itsLP address, LID (including SPI-3 choice), errorinformation, SOP, and EOP.

Dataisstoredin LID-allocated buffer segments. The Table 80, SPI-3 egress
portdescriptortable (64 entries) is consulted and the PFP decidestomove the
datatothe SPI-3egress port. The SPI-3 packet fragment processor chooses
the next LP. The choice of LP is dependent on the status of the LP and the
availability ofacomplete fragment. Datais movedtoa SPI-3egress bufferalong
withits LP address. SPI-3 LP address, error information, SOP, and EOP.

Data is transmitted in packet fragments over the selected SPI-3 egress
interface.

A 258 data[255] A t+258 address parity error
i packet error
[0) * )
Q data[2] %
S =] data parity error
g data 1] g P
1) (2]
% data[0] g
(2] -
£ S
length
t+1 lid t+1
t t
flags
| SOF’I | | | EA| ED| PAR| EOP| I:I not used
’ 0 6372 drw22
Figure 23. Microprocessor data insert buffer
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Figure 24. Microprocessor interface to SPI-3 egress detailed datapath diagram
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4.3.3 Microprocessor interface to SPI-4 egress
datapath

Packets canbeinsertedinto the SPI-3-4 datapath by the microprocessor. The
followingis adescription of the path taken by aburst of datathroughthe device.

Data and control information are written to the insert buffer through the
microprocessorinterface. The dataavailable bitis set. Datais storedintheinsert
buffer along with the LP address, LID, errorinformation, SOP, and EOP. Data
isstoredin per-LID allocated buffer segments. The Table 36-SPI-3datainsert
controlregisteris consulted, and determinesto sendthis LID tothe SPI-4 egress
port. The SPI-4 Packet Fragment Processor choosesthe next LP. Datais sent
tothe SPI-4 egress buffer along withthe SPI-4 LP address, error information,
SOP, and EOP. Datais transmitted in bursts overthe SPI-4 egressinterface.

The microprocessor needs to write data into a dedicated buffer toinserta
packetburst. Referto Figure 25, Microprocessor datainsert buffer for the data
formatinthe buffer. The microprocessor mustverifythe DATA_AVAILABLE flag
in the SPI-4 insert control register and waits until the flag is cleared. The
microprocessor specifiesthe EOP, SOP, ERROR, LIDand LENGTH fieldsand
writesupto 256 bytes of packet fragmentburstinto the insert buffer. The packet
burstinsertbufferis accessed through the Table 34, SPI-4 datainsertregister
(register_offset 0x03) SPI-4 datainsert register. The microprocessor hands
overcontrol of the buffer settingthe DATA_AVAILABLE flaginthe SPI-4insert
control register. A SPI4_insert_empty event is generated when the
DATA_AVAILABLE flagiscleared. The eventis directed towards the interrupt
module.

A tio58 data[255] A 258 address parity error
1]
: packet error
® * o}
Q data[2] g
(0] .
= 3 pAR | data parity error
= datal1] o
1) 2]
% data[0] 8
(2] -
£ %
length
t+1 lid t+1
t t
flags
| SOF’I | | | EA | ED| PAR| EOP | I:' not used

7
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Figure 25. Microprocessor data insert buffer

The diagram below shows the datapath through the device from the

microprocessor datainsertinterface tothe SPI-4 egress interface.
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Figure 26. Microprocessor data insert interface to SPI-4 egress datapath
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4.3.4 SPI-4 ingress to microprocessor interface
datapath

The diagram below shows the datapath through the device fromthe SPI-4
interface tothe microprocessor data captureinterface.

Thefollowingis a description of the path taken by aburst of data through the
device.

Data enters on the SPI-4 interface in bursts. Bursts are normally of equal
lengthexceptthe lastburst of a packet which may be shorter. The control word
isin-bandwiththe data. The burst data entersa SPI-4 ingress buffer. SPI-4 LP

address, errorinformation, SOP, and EOP are stored along with the burst data.
The SPI-4LP addressismappedtoaLID. Datais storedin per-LID allocated
buffer segments. The DIRECTION field of the SPI-3 egress port descriptor
(Block_base 0x1700 + Register_offset 0x00 - 0xFF) is used to send this LID
datatothe microprocessor port. Datais moved to the capture buffer along with
the LP address, LID, error information, SOP, and EOP.

The dataavailable bitis setby the PFP. Dataand control information are read
fromthe capture bufferthrough the microprocessorinterface.

A t+258 data[255] A t+258 address parity error
i packet error
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<3 data[2] %
3 =} data parity error
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Figure 27. Microprocessor data capture buffer
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Figure 28. SPI-4 ingress to microprocessor data capture interface path
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5. PERFORMANCE MONITORAND
DIAGNOSTICS

5.1 Mode of operation

Aperformance monitor & diagnostics module is available. The performance
monitor captures events and accumulates error events and diagnostics data.
Some performance monitor accumulators are associated to a physical port,
sometoallD.

5.2 Counters

Allevents and diagnostics dataare accumulated during an interval defined
bythetimebase event. The dataaccumulated during the previous time period
canbeaccessedbytheindirectaccess scheme. The countersare clearedwhen
the timebase expires. All counters are saturating, and will not overflow.

5.2.1 LID associated event counters

Asetof eventcountersis provided foreach ofthe 64 LPsonthe SPI-3interface
and for each LID to/from the SPI-4 module.

Apacketisdelineated by an SOP and EOP onthe SPI-3/ SPI-4logical port.
Itis defined as “bad” when the packet is tagged with an error.

All packets that are not “bad” are considered “good”.

For more information refer to Table 60 - LID associated event counters
(0x000-0x17F).

5.2.2 Non - LID associated event counters

A set of event counters is provided for the SPI-3 and the SPI-4 physical
interfaces.

Referto Table 61, Non LID associated event counters (0x00-0x0B) for the
offsetinthe indirectaccess space, and for the events recorded.

5.3 Captured events

Two categories of events are captured: LID and non LID associated events.
Ifatleastone eventis capturedinone of theinterruptindication registers, anactive
PMON service requestis directed towards the interrupt module.

5.3.1 Non LID associated events

Non LID associated events are captured into the Table 62 - Non LID
associatedinterruptindicationregister (Block_base 0x0C00+ Register_offset
0x00to 0x0B). Aninterruptis generated if the eventis enabled by its enable
flaginthe Table 63-Non LID associated interrupt enable register(Block_base
0x0C00 + Register_offset 0xOD). The interrupt is cleared by writing a logical
onetothe Table 62-NonLIDassociated interruptindication register (Block_base
0x0C00 + Register_offset 0x00 to 0xOB).

5.3.2 LID associated events

Two types of LID associated events are captured. Non critical events are
definedin Table 64 - LID-associated interruptindication register(OxOE) and are
associated with the physical interface. Critical events are defined as buffer
overflowswithinthe IDT88P8341 devicein Table 67, SPI-3to SPI-4 critical LID
interruptindication registers (register_offset0x16-0x17).
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5.3.2.1 Non critical events

LID associated non critical events are captured in the Table 64, LID-
associated interruptindicationregister(OXOE). Aninterruptis generated fthe
interruptis enabled by its enable flagin the Table 65, LID-associated interrupt
enableregister(0x0F). Theinterruptindicationis cleared by writing alogical one
tothe Table 64, LID associated interruptindication register(0xOE).

When the event is captured, the LID or LP associated with the event is
capturedin Table 66, Non-critical LID associated capture table (0x10-0x15).
The table records the latest captured LID or LP.

5.3.2.2 Critical events

Critical events are captured per LID in Table 67, SPI-3to SPI-4 critical LID
interrupt indication registers (Block_base 0x0C00 + Register_offset 0x16-
0x17) and Table 69, SPI-4 to SPI-3 critical LID interrupt indication registers
(0x1A-0x1B). Aninterruptis generatedif enabled bythe corresponding enable
flaginthe Table 68, SPI-3to SPI-4 critical LID interrupt enable registers (0x18-
0x19)and Table 70, SPI-4to SPI-3critical LID interruptenable registers (0x1C-
0x1D). The indication is cleared by writing a logical one to the Table 67, SPI-
3toSPI-4 critical LIDinterruptindication registers (0x16-0x17) or Table 69, SPI-
4to SPI-3critical LID interruptindicationregisters (0x1A-0x1B). Only one kind
of critical eventis defined, buffer overflow. Since there are 64 x 2=128 critical
LIDassociated eventsources, two sourceindication bits are containedin Table
71, Critical events source indication register (Ox1E). The bits are read only. Bit
SPI34_OVRreflectsthe ORresultofall bitsin Table 67, SPI-3to SPI-4 critical
LIDinterruptindication registers (0x16-0x17). Bit SP143_OVRreflectsthe OR
resultofall bitsin Table 69, SPI-4to SPI-3 critical LIDinterruptindicationregisters
(0x1A-0x1B).

5.3.3 Timebase

Asingletimebase moduleis providedinthe device. The timebase period can
be configured to be internally or externally generated. A snapshot of the
countersistakenwhenthetimebase expires andthe counters are cleared. The
snapshotregisters are accessed by anindirectaccess scheme.

5.3.3.1 Internally generated timebase

The period of the timebase is configured for the device using the register
definedin Table 120, Timebase register (Register_offset 0x01). The configu-
ration specifies the number of master clock (MCLK) cycles required for each
period. For a description of MCLK refer to Chapter 6 Clock generator. The
timebase event is captured by the timebase status in Table 45, Secondary
interrupt status register (0x2D in the direct accessed space).

Theinternaltimebase is generated either by the microprocessor or by afree
running timerinput. The selectionis made by the TIMER flaginthe Table 119,
PMON update control register (Register_offset 0x00). Whenthetime interval
expires, the TIMEBASE pinis asserted for sixteen MCLK cycles.

5.3.3.2 Externally generated timebase

The externally generatedtimebase signalis applied on the TIMEBASE pin.
Apositive edge detector generatesthe timebase event. The timebase eventis
captured by the timebase status in the Table 45 - Secondary interrupt status
register (0x2D in the direct accessed space).
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6. CLOCKGENERATOR

The device generates clocks fromthe SPI-4ingress clock (I_DCLK) or from
the REF_CLKinputpin. The clock so selected is used for core functions of the
device, and must be present during reset and thereafter. The selection and
frequency divisors are defined by CK_SEL[3:0] pins as defined inthe following
Table 14, CK_SEL[3:0] input pin encoding.

The clock generator provides four clock outputs on the OCLK[3:0] pins,
MCLK forinternal use, and SPI-4 dataand FIFO status channel egress clocks.
The OCLK]3:0] clock frequencies canbe selected independently of each other.
OCLK[3:0] outputs always have arelative output skew of one pll_oclk (referto
Figure 29 Clock generator) to prevent simultaneous switching when used as
SPI-3clock sources. Use ofthe OCLK[3:0] outputsis encouraged for the SPI-
3clockinputstoreduce systemjitter. The frequency is divided according tothe
value selected in the clock generator control register shown below. The

TABLE 14 -CK_SEL[3:0] INPUT PIN ENCODING

CK_SEL[1:0] Function
00 pll rclk=REF CLK
01 pll rclk=1 DCLK/16
10 pll rclkk=1 DCLK /8
11 pll rclk=1 DCLK /4
CK_SEL[3:2] Function
00 E DCLK=pll oclk/2
01 E DCLK=pll_oclk/4
10 E DCLK=pll oclk/6
11 E DCLK=pll_oclk/8

OCLK[3:0] pins are separately enabled by setting each associated enable flag
inTable 121, Clock generator controlregister (Register_offset0x10). Whenan
OCLK]3:0]outputis notenabled, itisinalogic low state. MCLK is the internal
processing clock, andis always enabled. Divide options should be selected to
keeptheinternal PLL outputpll_oclkwithinits operating frequency range of400
t0800 MHZ. Referto Table 122, OCLK and MCLK frequency selectencoding
for selecting the frequencies of MCLK and OCLKSs. Note that divider values
should be chosen so that OCLK([3:0] and MCLK are within their specified
operating range provided in Table 136, OCLK]3:0] clock outputs and MCLK
internal clock .

During either a hardware or a software reset, the OCLK[3:0] pins are all logic
low. Immediately following reset, all OCLK[3:0] outputs are active with the output
frequency defined by pll_oclk divided bytheinitial value inthe Table 121, Clock
generator control register (Register_offset0x10).

o - [aV] [s2]
i i X
(40-133 MHz) O &) IS IS IS
o o) o) o) =
golleellgel|eelxe
I EE N EE I R S
03|1Rs|I1IRa|I1IRs S
SS9 |[OF]||OF]12S
Zg- (12 ) E 12 ) z o
|_DCLK pll_oclk
= —4/8/16 | _pp
(80-400 MH'z) -
MUX | pll_rclk y X 32 PLL - E_DCLK
REF?CLK * > (12_5_25 MHZ) (400-800 MHZ) 2/4/6/8 (80-400 MHZ)
(12.5-25 MHz)
CK_SEL[1:0] * |_SCLK_L

CK_SEL[3:2]

I_SCLK_T
R E—.
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Figure 29. Clock generator
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7.LOOPBACKS 7.1 SPI-3 Loopback

Localloopbacks are supported ofthe SPI-3 physical port. The SPI-3physical A SPI-3physical portloop back is supported on the SPI-3interface. Inthis
loopbackis described below. mode, the contents of the SPI-3ingress buffers are directly transferred tothe

SPI-3 egress buffers. All data and error information received on an ingress
interface ofa SPI-3 physical portistransmitted onthe egressinterface of the SPI-

3 physical port.

| JTAG | | uproc | | Chip Counters Memory
=1
SPI-3 | LID Counters Memoryl gh
8 bit / 32 bit | 8
Min: 19.44MHz =1 Main ol | I SPI-4.2
Max: 133MHz @ Min: 80 MHz
= Memory = % Max:400 MHz
D o)
8 A S
I *D
g SPI-3/ SPI-4 /
h e LID map | LID map
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Figure 30. SPI-3 Loopback diagram
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8. OPERATION GUIDE
8.1 Hardware operation
8.1.1 System reset
There are two methods for resetting the device: hardware reset & software
reset. During resetthe output clocks are nottoggled.

Hardware reset
The RESETB input requires an active low pulse to reset the internal logic.

Software reset

The software reset s triggered by setting to 1 the SW_RESET field in direct
register Software Reset Register (p.50). The response to a software reset is
identical to a hardware rest except that software reset does not change the
N_OCLK]3:0]fields in the Clock Generator Control Register (p.74), so it does
notimpact the clock generators. The SW_RESET field is self-clear to 0 after the
device initialized itself. After software reset the external microprocessor should
have delay of atleast 1ms before accessing the device, and then. After the Ims
delay, the user should poll the INIT_DONE field in the Software Reset Register
(p-50), and watt till it is 1. When the INIT_DONE field is 1, the user should
download a boot code from the external microprocessor flash to the device
embedded processor RAM.

8.1.2 Power on sequence
A correct power-on-reset sequence is crucial for the normal behavior of
the device. The power-on-reset sequence includes the following signals:

CLK (REF_CLK or |_DCLK - depends on which of theses pins are selected),
VDDT33, VDDC12 and RESETB. Figure 31, Power-on-Reset Sequence
ilustrates the recommended implementation for the power-on-reset sequence
for the device. IDT recommends powering up the VDD33 power supply first,
and the VDDC18 power supply last. The power supplies can be also powered
up in the same time. There is no requirement for the minimum or maximum
delay between the power-up of the power supplies. The power supplies
should be powered off in the revers order. The power ramp should not be fast
than 100us, but also not too slow.

When the power supplies are powered up, the RESETB signal should be
at low level. During power-on-reset, after the VDDT33, VDDC18, CLK
(REF_CLK or|_DCLK - depends on which of theses pins are selected) and
the configuration signals are stable, the RESETB signal should remain at a low
level at least 10ms (symbol “T1") to reset the internal logic. After the RESETB
pulse ends, the device starts generating the SPI-4 / SPI-3 external output
clocks & the MCLK internal clock.

After the RESETB pulse ends, a delay of 1ms should be added (symbols
“T2") before accessing the device for initialization and configuration. This
allows the internal logic to be stable. During T2 (at least 1ms delay) the device
performs internal memories initialization.

After T2, the user should poll the INIT_DONE field in the in the Software
Reset Register (p.50), and wait till itis 1. When the INIT_DONE field is 1, the
user should download a boot code from the external microprocessor flash to
the device embedded processor RAM.

CLK !_|_|_|_I_|_|_|J—|_|_|_|_l_|_|_
}
I
|
VDDC18 :
. |
. |
. I
VDDT33 :
RESETB |
\ ! /
1 1 ]
2 '

Figure 31. Power-

8.1.3 Clock domains

The chip has several clock domains. The related registers can not be
configured without each clock. It is necessary to supply the clocks that are
pertinenttothe registers beinginitialized for the initialization to succeed. In order
toaccessthe microprocessorinterface, MCLK mustbe active, either by selecting
andprovidingastable REF_CLKinput, or by selectingandensuring thatastable
clock is always present on the |_DCLK input. The selection of either the
REF_CLKorthel_DCLK clockinputsis describedin Table 14 CK_SEL[3:0]
input pindecoding.

6372 drw28a

on-Reset Sequence

8.2 Software operation

8.2.1 Chip configuration sequence

For properdevice operation, itisimportanttoinitialize the IDT88P8341inthe
correct sequence following reset. This sequence is outlined in the following
paragraphs.

1) Reset the IDT88P8341 chip. After reset, the chip will perform auto
initialization. Waitforthe chipinitialization to complete. The INIT_DONE flag will
go highwheninitialization has been completed.

40 APRIL 10, 2006



IDT88P8341 SPIEXCHANGE SPI-3 TO SPI-4 INDUSTRIALTEMPERATURE RANGE

2) Configure the clock generator as follows:

a) Configure the value for the MCLK divider, OCLK dividers and

enablesinthe Clock Generator Control Register (referto Table 121,
Clock generator control register (Register_offset 0x10)).

b) Configure the valuesfor|_LOWandE_LOW (referto Table 89, SPI-
4 ingress configuration register (0x00) and Table 104, SPI-4
egress configurationregister_0(Register_offset0x00).

3) Load status channel firmware. See section 8.2.5 for detalils.

4) Configure all PFPs as follows:

a) TheNR_LIDfields mustbe configured first. Donotchangethe NR_LID
fields once configured afterreset. The NR_LIDfields areinthe Table
76, SPI-3to SPI-4 PFP register (register_offset 0x00) and the
Table 83, SPI-4 to SPI-3 PFP register (0x00).

b) There are four sets of port descriptor tables: The Table 73, SPI-4

egressportdescriptortable (64 entries), the Table 75, SPI-3ingress port

descriptortable (Block_base 0x1200), the Table 80, SPI-3 egress port
descriptor table (64 entries), and the Table 82, SPI-4 ingress port
descriptor tables (64 entries). Configure the M (SPI-4 egress),

MAX_BURST_S, MAX_BURST_H, DIRECTION (SPI-4 egress),

FREE_SEGMENT, MAX_BURST, DIRECTION (SPI-3 egress), M

(SPI-4ingress), FREE_SEGMENT_S, and FREE_SEGMENT_H

parameters ofthe portdescriptor tablesforeach LIDtobe activated. The

total buffer segment assignment should notexceed the available buffer
segment pool capacity of 508 segments per PFP.

5) Configure the Table 54- SPI-3 egress LID to LP map.

6) Configure the Table 49 - SPI-3ingress LP to LID map.

7) The SPI-4 Calendartables must be configured before the SPI-4 mapping
tables are configured. Do notchange the SPI-4 calendartables once they are
configured. In LVDS status mode, ensure that the value of (CAL_LEN+1) *
(M+1)is atleast 4.

a) Configurethe SPI-4ingress calendar or calendars (referto Table 87,
SPI-4ingress calendar_0 (256 entries) and Table 88, SPI-4ingress
calendar_1 (256 entries)).

b) Configure the SPI-4 egress calendar or calendars (referto Table 102,
SPI-4 egress calendar_0 (256 locations) and Table 103, SPI-4
egresscalendar_1 (256 locations)).

8) Configure the Table 101, SPI-4 egress LID to LP map (256 entries).

9) Configure the Table 86, SPI-4ingress LP to LID (256 entries, one per LP).

10) Configure the SPI-4 physical interface. The Table 89, SPI-4 ingress
configurationregister (0x00), Table 104, SPI-4 egress configuration register_0
(Register_offset 0x00), and Table 105, SPI-4 egress configuration register_1
(Register_offset0x01) mustbe configured before enabling the SPI-4 physical
interface. Oncethe SPI-4interface isenabled, the SPI-4interface configuration
registers can notbe changed unlessthe chipis reset. Individual LIDs can still
be enabled or disabled, within the bounds set by NR_LID.

11) Configure the SPI-3 physical interface. The Table 75, SPI-3ingress port
descriptortable (Block_base 0x1200) must be configured before enabling the
SPI-3physicalinterface. Once the SPI-3interfaceis enabled, Table 80, SPI-
3egress portdescriptor table (64 entries) can notbe changed unlessthe chip
isreset. Individual LIDs can still be enabled or disabled without a chip reset,
within the bounds set by NR_LID.

12) Enable the SPI-3 physicalinterface. Setthe enable bitper LIDin Table
46, SPI-3ingress LP to LID map and Table 54, SPI-3 egress LID to LP map.

13) Enable the SPI-4 physicalinterface. Setthe enable bitper LIDin Table
82, SPI-4ingress LPto LID map (256 entries, one per LP) and Table 101, SPI-
4 egress LID to LP map (256 entries).

Note: Sufficient edge transitions on the bus are required to cause a change

inthe TAP value. Therefore, the adjacent device should send training for at
least 100ms in the end of the initialization sequence & before starting to send
data. The bit alignment will select the best tap for each lane.

8.2.2 Logical Port activation and deactivation
Dynamically deactivate a logical port

The procedure for deactivating alogical portis outlined as follows:

1) Configure the enable hit of the ingress LP to LID map to “disabled”.

2) Configure the egress data DIRECTION field in Table 73, SPI-4 egress
portdescriptortable (64 entries) or Table 80, SPI-3 egress port descriptor table
(64 entries) to “discard”.

3) Waitatleast0.1ms for the flush of the remaining datain the queue.

4) Change Mto 0 for the LP.

Dynamically activate a logical port
The procedure for activating a logical portis outlined as follows:
1) Make sure the LID is inactive.
2) Configure M for the desired LID.
3) Configure the egress LID to LP map, then enable the LID.
4) Configure the egress data direction for the LID.
5) Configure the ingress LP to LID map, then enable the LP.

8.2.3 Buffer segment modification

Modification ofthe buffer segmentallocation fora LID
The buffer segmentallocation can be changed while the corresponding LP

is disabled. The amount of buffering available for a LID can be decreased or

itcanbeincreasedif more buffer segments are available for use. The procedure

for changing the buffer segmentallocation fora LID is outlined as follows:

1) Disable the LP corresponding to the LID to undergo buffer segment
modification.

2) Discardthe fragments, by configuring the DIRECTION field for DISCARD
forthe LID.

3) Waitatleast0.1msforthe bufferto empty.

4) Change M to 0 for the LID.

5) Configure the new M value for the LID.

6) Configure the DIRECTION field for the LID to restore data flow.

7) Enable the LP corresponding to the LID that underwent buffer segment
modification.

8.2.4 Manual SPI-4 ingress LVDS bit alignment

The procedure formanually adjusting the SPI-4ingress LVDS bitalignment
isoutlined. Itis recommended to use automatic alignmentin most cases.

1) Configure the FORCE hitfrom Table 99, SPI-4 ingress bitalignment control
register (register_offset 0x11). This puts the SPI-4 ingress under manual
control.

2) Configure the SPI-4 ingress data lane to be measured for clock-data
alignment in Table 111, SPI-4 ingress lane measure register
(register_offset0x01), LANE field.

3) Wait for the eye measurementto complete in Table 111, SPI-4 ingress
lane measure register (register_offset0x01), MEASURE_busy field.

4) Read the eye pattern counter in Table 112, SPI-4 ingress bit alignment
counter register (0x02 to 0x0B).

5) Calculate the proper value.

6) Configure the appropriate phase tapin Table 113, SPI-4ingress manual
alignment phase/resultregister (0x0C to Ox1F).
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8.2.5 SPI-4 status channel software
The SPI-4 status channel may be configured to either TTL or LVDS by
loading the appropriate status channel binary file to activate the firmware.
Download LVTTL.binwhenusing LVTTL status mode. Download LVDS.bin
whenusing LVDS status mode.
The download process is described.
Direct write (0x20, 0x01); /* Write register 0x20 with 0x01 to reset */
Delay at least 5ms
Direct write (0x36, 0x07);
ind_write(0x00c8, Oxdch0);

Open LVTTL.bin or LVDS.bin file
number =file length
addr = 0x0e00;
if (number % 2==0)
number /=2;
else
number = number/2 + 1;

for (i=0;i<number;i++)

{
scr_fp.Read(ch, 2);
data = (ch[1] << 8) | ch[O];
ind_write(addr, data);
addr ++;
addr ++;

}

close file

ind_write(0x00c6, 0x0e00);
ind_write(0x00c8, 0xc860);
Direct write (0x36, 0x00);

8.2.6 IDT88P8341 layout guidelines
SPI-3 LAYOUT GUIDELINES

1) Seriesterminate SPI-3tracesthatare greaterthan 1/2inchin end-to-end
length. Place the series resistor as close as possible to the driver, butno more
than 1/2 inch away from the driving end. SPI-3 inputs must have ringing
controlled to preventthe SPI-3inputs from going more than 0.5 Volts below
ground. Use the IBIS models for more accurate results with the specific devices
being used.

2) Minimize all SPI-3 data and control trace lengths to not exceed the
Touax™ Tserue FEQUIrement. Forexample, ifthe SPI-3 clockis 104 MHz, T
ofadeviceis5.65ns,and T

D-MAX

e Ofthe attached device is 1 ns, the maximum

TABLE 15-ZERO MARGIN SPI-3 TIMING BUDGET

PCBtrace delay Table 18 permittedis 3ns (UnitInterval - T, .- T ). This
translates toamaximum PCB trace length for data and control lanes of 13.5
inches, ifthe loaded PCB trace delay is 220 picoseconds per inch. Thisis for
zero T, margin, and does notinclude any margin for clock driver skew.
Clockdriverorclocktrace skew couldreducethe T margininthisexample.

3)Matchall SPI-3clocklengthstowithinthe T, - T, , requirement. For
example, if T, . forthe deviceis 1.5ns,and T,  for the attached device
is 0.5 ns, the worstcase PCB clock trace skew for zero T, - margin (defined
inthis example asthe maximum PCB trace delay that the SPI-3ingress clock
of the attached device can exceed the trace delay of the SPI-3 egress clock
ofthe device andstillmeetthe T,  requirementof the attached device with
zeromargin, assuming the fastestdevice [T, Jandtheworstcase T,  for
the attached device and no trace delay on the data and control lanes) is 1.7
ns (Table 15 (T - Tiou0)): for amaximum PCB clock trace difference of
7.6inches. Trace delay onthe dataand controllanes wouldimprovethe T, |
margininthis example. This example does notinclude any margin for SPI-3
clockbuffer skew.

4) Ensure afewnanoseconds of clock delay between one SPI-3 clock net
and other SPI-3 clock nets of the same frequency to minimize simultaneous
switching noise. The IDT88P8341 OCLK[3:0] outputs have skew between
each output already built in, and so are useful in lowering simultaneous
switching noise. A SPI-3 clock netis defined to be the SPI-3 egress clock for
adevice and the SPI-3ingress clock for the attached device.

5) Route all SPI-3 traces as 50 Ohm embedded stripline (inner layer
referencing ground planes). For example, 8 mil wide 1/2 oz copper traces
sandwiched between ground planes with 10 mil dielectric spacing between
ground planes and signal planes yields 52 Ohms single-ended, using FR-4
with arelative dielectric constant (e, or D,) of4.2. If the edge to edge spacing
between adjacent SPI-3 series terminated signalsis 20 mils in this example,
crosstalk between adjacent signals can be kept to 2%. Use afield solver for
more accurate results.

Anexampletiming budget Table 15, Zero Margin SPI-3 Timing budget, and
exampletrace lengthstoachieve timing margin Table 16, Margin check for SPI-
3timing, are shown. These timing budget tables do not include clock driver
relative skew incurred if different drivers are used for a SPI-3 egress and its
attached SP-3 ingress. These tables are based on timing only and do not
include such effects as crosstalk and rise time degradation.

SETUP

SPI-4 LAYOUT GUIDELINES

1) Matchthe P and N trace lengths within an LVDS differential signal pair to
within 100 mils or less.

2) Matchthe group of all differential data, control, and clock signal lengths to
within 1/2 unit interval (DDR), or less, of each other (1/4 clock period). For

SPI-3Clock | Tsetup [ Thold |Td,minimum [Td,maximum | Unitinterval | Maximumdata | Maximumdata| Maximum |Maximum Clock
trace delay tracelength | clockskew | Atracelength
104 MHz 1ns | 0.65ns| 2.33ns 5.65ns 9.6ns 3ns 13.5in 1.7ns 7.6in
TABLE 16 - MARGIN CHECK FOR SPI-3 TIMING
SPI-3Clock | Tsetup [ Thold |Td,minimum [Td,maximum| Egress Ingress | Longest | Shortest | Tsetup Thold
clocktrace | clocktrace| datatrace | datatrace | margin margin
104 MHz 1ns | 0.65ns| 2.33ns 5.65ns 4inches 8inches | 6inches | 4inches | 2.33ns | 1.48ns
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example,aSPI-4 clock of 400 MHz gives adataunitinterval of 1.25ns, somatch
the lengths within the entire signal group to within 625 ps, or 3 inches.

3)Keep P and N signals within a differential pair on the same layer with the
minimumtrace spacing possible while still being able toget 100 ohms differential
impedance (tightly edge-coupled pair routing).

4) Route all differential pairs as 100 Ohm embedded differential stripline (on
an inner layer, referencing ground planes). For example, 7 mil wide 1/2 oz
copper traces separated by 10 mils, with 10 mil dielectric spacing to ground
planes above and below the traces gives 100 Ohms of differentialimpedance
for FR-4with arelative dielectric constant (e or D, ) of4.2. Ifthe edge to edge
spacing between adjacentdifferential pairtracesis 20 mils, crosstalk is 0.6% for
signalsterminated towithina 10%impedance match. Ifthe edge toedge spacing
betweena differential pairand an LVTTL signalis 30 mils withinthe parameters
ofthis example, crosstalkis 0.8% (withthe LVTTL signals series terminated).
Use afield solver for more accurate results.

5) Follow the SPI-3 layout guidelines for any routed SPI-4 LVTTL status
signals.

GENERAL LAYOUT GUIDELINES

1)KeepLVDSsignalsfarfrom LVTTLsignals: atleastthreetimesthe dielectric
thicknesstothe reference plane (orthree times the trace separation, whichever
isgreater)in separationwidth, tominimize the crosstalk contribution of noise on
the LVDS signals from the noisy LVTTL environment.

2) Separate signals ofthe same type by atleasttwice the dielectric thickness
(ortwice the trace separation, whicheveris greater) tothe reference plane to
reduce crosstalk.

3) Thereference planes mustextend atleastfive timesthe dielectricthickness
from either side of the trace and be unbroken.

clock

4) Avoid changing layers on high-speed signals. On alayer change, signals
should share the same reference (such as ground), connected by reference
vias closetothe signalvias for good currentreturn. If adifferentreference plane
(suchasVee) mustbe used due toasignal layer change, good high-frequency
0.01 uF ceramic capacitors mustbe used to connectthe references together
asclosetothe signalviasas possible toensure good transmission line properties
and currentreturn.

5) Use of alow-jitter (100 picoseconds peak-peak maximumijitter) frequency
source for REF_CLK is important. If |_DCLK is used instead of REF_CLK,
ensure that|_DCLK is low in jitter and always available.

6) Keepthe power decoupling capacitors as close as possible to the power
pins, using atleast 15 miltraces and double vias for reduced inductance where
possible.

7) Distribute some large-valued capacitors around the board for low-
frequency decoupling and to lower the power-supply impedance.

8) TRSTB (JTAGreset) musthave a pull down resistor or be connected to
RESETB fornormal operation.

9)Filterthe 1.8 Voltand 3.3 Voltanalog power pins toisolate them fromthe
noisy digital environment. Use ferrite beads and capacitors (Pi filters) for
VDDA18_x and VDDA33.

10) Suppress non-functional inner layer pads.

8.2.7 Software Eye-Opening Check on SPI-4
Interface

Sincethe SPI-4interface isa DDR interface, both rising and falling edges
are used to update or sink data.

data d

n

dn+1

over sample T T
0

position 1

counter

Wi
\/\/\/\/\/\/\/\/\/\/

Ca C3 C4 C5 Cg C7 Cg Cg

11711

6372 drw23b

Figure new32. DDR interface and eye opening check through over sampling

Refertothe IDT88P8342 uses aninternal sampling clock cycle which has
afrequency of 10times SPI-4 clock to over-sample the dataonalane. Foreach
sampling clock cycle tpositionn dataare sampled andlabeledasR .d . The
following operationis then performed:
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Foranideal case, thereis zerojitter on clock an data, zero skew, the clock
highand low level phase are symmetrical. Forrandominputdataoneachlane,
the counters Cn=CNTn(t)+CNTn(t+1)+. . +CNTn(t+T), where T is a time
windowto do the statistics computation, willincrement as follows:

Counter| C C C C C C C C

0 1 2 3 4 5 6 7

Value 0 0 P 0 0 0 0 K

Where P and K are non-zero and need to be a large enough value mark
the transition position of a clock and define the position.

Software for implementing the Eye-Opening Check

Inthe IDT88P8342, a setof diagnostic registers are provided forimplement-
ing an eye-opening check. The SPI-4 interface has 16 data lanes and one
controllane oningress, 2 status lanes on egress, making a total of 19 lanes.

The SPI-4ingressbitalignmentwindow register defines the window T stated
above, based onwhichthe signal statistics are computed. Itisrecommended
tousethe defaultvalue. The MEASURE_BUSY bitindicates the status ofthe
internal measurementoperation.

The SPI-4ingresslane measure register selects the lane statistics counters
tobe read, awrite tothisregister triggers the eye-opening check processtothe
selectedlanesandthe MEASURE_BUSY bitwill be setaccordingly indicating
the measuring processisactive. The MEASURE_BUSY bitis clearedinternally
which indicates thatthe measuring process is complete. The measured result
of counters C, through C, will be available inthe SPI-4 ingress bit alignment
counterregisters.

Note that there is one SPI-4 ingress lane measure register and 19 SPI-4
ingress bitalignment counter registers.

The following pseudo code shows how to check the eye opening:

#define SPI-4_ingress_lane_measure_register 0x8801

#define SPI-4_ingress_bit_alignment_counter_register(0) 0x8802
#define SPI-4_ingress_bit_alignment_counter_register(1) 0x8803
#define SPI-4_ingress_bit_alignment_counter_register(2) 0x8804
#define SPI-4_ingress_bit_alignment_counter_register(3) 0x8805
#define SPI-4_ingress_bit_alignment_counter_register(4) 0x8806
#define SPI-4_ingress_bit_alignment_counter_register(5) 0x8807
#define SPI-4_ingress_bit_alignment_counter_register(6) 0x8808
#define SPI-4_ingress_bit_alignment_counter_register(7) 0x8809
#define SPI-4_ingress_bit_alignment_counter_register(8) 0x880a
#define SPI-4_ingress_bit_alignment_counter_register(9) 0x880b

For lane=0to K step 1
{ I
write #lane, SPI-4_ingress_lane_measure_register
wait until BUSY=0
0x8801*/
fori=0to9step 1

{
}

print C(0), C(1), C(2), C(3), C(4), C(5), C(6), C(7), C(8), C(9)

[* register address in SPI exchange device*/

[*the number K depend on status mode: K=18 in LVDS status mode*/

[*BUSY: bit 8 of SPI-4_ingress_lane_measure_register, at address

read C(i), SPI-4_ingress_bit_alignment_counter_register(i)

K=160therwise */

Becausethe SPI-4ingress bitalighnment counter register hasa 10-bitwidth,
the maximum counter value is Ox3ff.

If the counter values of a lane are:

0,0, 0x3ff, 0, 0, 0, 0, 0x3ff, 0, 0

The eye openis perfect; there is very good signal integrity on input signals
ofthe SPI-4interface.

Ineach sample positionrepresentsa“tap”. Dependingonthe delayinalane,
evenasmalljittervalue of 1ps onthe lane or the clock, may cause eye closing
thatcan be detected by observing the countervalues. Inanideal case with zero

delay, ifthe jitter on a data lane or clock is less than one tapinterval (peak to
peak), thejitter will not be reflected in counters. While the eye open check can
indicate excessive jitter there are limitations in providing a accurate measure-
mentusing thismethod.

Theoretically aslong as one tap accumulates enough non-zero samples for
each 2 bitswithina clock cycle the sampled signal position will be correctand
the interface will function correctly. The more countersthat have zerovalues,
the better the eye opening.
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9. REGISTERDESCRIPTION

Therearetwo distinctly differenttypes of registeraccessinthe IDT88P8341.
Directaccessregisters are used forinterrupts and other high-priority registers
andforaccesstotheindirectaccess registers. Directaccessregisters can be
accessed more quickly thanindirectaccessregisters, and are used where this
access speed advantage isrequired. There are only alimited number of direct
accessregisters duetothe sixaddresslinesused onthe IDT88P8341. All direct
accessregisters are one byte wide. Mostregisters withinthe IDT88P8341 are
oftheindirectaccesstype. Indirectaccessregisters are used for configuration,
maps, etc., thatmay notneedto be accessed as often as the direct registers.

Indirectregisters are accessed through special directaccessregisters designed
forthe purpose of allowing indirectaccess tothe large set of registers and maps
that are needed to configure the IDT88P8341.

9.1 Register access summary

The SPI1Exchange device uses anindirect addressing scheme for most of
the configuration registers. The indirect registers are accessed through a
protocolwhere interface pins A[5:0], D[7:0], and control pins are mapped into
internal register space A[15:0], D[31:0], and Control[7:0]. The full address of
anyindirectlyaddressedregister=Module_base+Block_base+Register_offset.
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Figure 33. Direct & indirect access

9.1.1 Direct register format
Alldirect register accesses are one byte. The bit ordering for the direct
accessregistersis shown.

TABLE17-BIT ORDERWITHIN AN 8-BIT DATA REGISTER

Direct Register Format
bit 7 bit6 bit5 bit4 bit3 bit2 bit2 hit0

Bit 7 isthe most significant data bit.

9.1.2 Indirect register format
Theinternal formatfor 32 and 8 bitregistersis shown below. The registers

are accessed from the external processor interface as successive bytes of

indirectdata. The indirectregister space includes 32-bitdataregisters and 8-
bit data registers. The directly-addressed register space includes directly-
addressable 8-hitdataregisters, four 8-bit dataregisters forindirect dataaccess,
two 8-bitaddressregisters forindirect dataaccess, and an 8-bit control register

TABLE18-BIT ORDERWITHIN A 32-BIT DATA REGISTER

Indirect Data (register 0x30)
bit 7 bit6 bit5 bit4 bit3 bit2 bit2 bit0
Bit 7 isthe mostsignificant data bit.

Indirect Data Indirect Data Indirect Data Indirect Data
(register 0x33) (register 0x32) (register 0x31) (register 0x30)
bit31...bit25 bit24...bit 16 bit15...bit8 bit7...bit0
Bit31isthe most significant databit.
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TABLE 20-BITORDERWITHIN A 16-BIT ADDRESS REGISTER
Indirect High Address (register 0x35) Indirect Low Address (register 0x34)
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit9 hit8 bit 7 bit6 bit5 bit4 bit3 bit2 bit2 bit0

Bit 15isthe mostsignificant data bit.

TABLE 21 -BIT ORDERWITHIN
AN 8-BIT CONTROL REGISTER

Indirect Control (register 0x3F)
bit 7 bit6 bit5 bit4 bit3 bit2 bit2 bit0

Bit 7is the most significant data bit.

Module base address (Module_base)
There are two modules defined for indirect data access.

TABLE 22-MODULE BASE ADDRESS (MODULE_BASE)

MODULE Module_base
Module A (SPI3-A, PFP-A, PMON-A) 0x0000
Common (SPI-4, timing, PMON, clock, GPIO, and version number) 0x8000

Block base
There are block bases defined for SPI-3 modules and also for Common, as
showninthe following tables.

TABLE 23-INDIRECT ACCESS BLOCKBASES FOR

MODULEA
Block_base Function
0x0000 SPI-3ingress LP to LID registers
0x0200 SPI-3ingress general configurationregister
0x0500 SPI-3egress LID to LP registers
0x0700 SPI-3 egress configurationregisters
0x0A00 LID associated eventcounters

0x0C00 Non LID associated eventcounters

0x1000 SPI-3ingress packetlength configurationregister
0x1100 SPI-4 egress port descriptor table

0x1200 SPI-3ingress portdescriptor tables

0x1300 SPI-3to SPI-4 PFP and flow control registers
0x1600 SPI-4ingress control registers

0x1700 SPI-3egress portdescriptor table

0x1800 SPI-4ingress port descriptor table

0x1900 SPI-4to SPI-3 PFP register
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TABLE 24 -INDIRECT ACCESS BLOCKBASES FORCOMMON MODULE

Block_base Function
0x0000 SPI-4ingress LP to LID tables
0x0100 SPI-4ingress calendar_0
0x0200 SPI-4ingresscalendar_1
0x0300 SPI-4ingressregisters
0x0400 SPI-4 egress LID to LP map
0x0500 SPI-4 egress calendar_0
0x0600 SPI-4 egress calendar_1
0x0700 SPI-4 egress configuration and status registers
0x0800 SPI-4ingresstiming block registers
0x0900 PMON timebase control, clock generator control, GPIO register, and version number

Register offset

Theregister offsetis showninthe sectionwhere the registeris defined. The
register offsetisreferred toas, “Register_offset”, inthis document. Aregister
reference takes the form of, “[Register_offset OxHH]", where HH is the
hexadecimal value of the register offset.

Indirect register access
Indirect register write access

Anindirectwrite accessisinitiated by first checking forIND_BUSY=0inthe
indirectaccess control register, and thenwriting dataintothe indirectaccess data
registers. Next, the addressiswrittenintothe indirectaccess address registers.
Then, 0x00is writtenintothe indirectaccess control register. The status of the
IND_BUSY flaginthe indirectaccess control registeris checked to ensure the
process has completed before another indirectaccess can be initiated.

TABLE 25-INDIRECT ACCESS DATA REGISTERS
(DIRECT ACCESSED SPACE) AT 0x30 to 0x33

Indirect register read access

Anindirectread accessisinitiated by first checking forIND_BUSY=0inthe
indirectaccess control register, and then writing the address into the indirect
accessaddressregisters. Then, 0x40is written into the indirect access control
register. The status ofthe IND_BUSY flaginthe indirectaccess control register
ischeckedtoensure the process has completed, and then datais read outfrom
theindirectaccess dataregisters.

Theregisters for controlling indirect register access are shownbelow. The
registersfor controllingindirectregister access are directly accessible with read
andwrite access.

Field Bits Length Function
DATA[7:0] 7.0 8 Indirect Data Register 0x30
DATA[15:8] 15:8 8 Indirect Data Register 0x31
DATA[23:16] 23:16 8 Indirect Data Register 0x32
DATA[31:24] 31:24 8 Indirect Data Register 0x33

TABLE 26-INDIRECTACCESS ADDRESS REGISTER
(DIRECT ACCESSED SPACE) AT 0x34 to 0x35

Field Bits Length Function
ADDRESS[7:0] | 7:0 8 Indirect Low Address Register 0x34
ADDRESS[15:8]| 15:8 8 Indirect High Address Register 0x35

TABLE 27 -INDIRECT ACCESS CONTROL REGISTER
(DIRECT ACCESSED SPACE) AT Ox3F

Field Bits Length
ERROR code 5.0 6
RWN 6 1
IND_BUSY 7 1

The fields for this register are defined below.
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ERROR code  Error code: see Error coding table. This error code
pertainstothe lastindirectaccess attempted.

TABLE 28 - ERROR CODING TABLE

ERROR code Error Meaning

0x00 Normalindirectaccess completion

0x01 Multiple LP to same LID attempted assignment

0x02 Multiple LID to same LP attempted assignment

0x03 Buffer segmentoverflow

0x04 Notenough Queue entries

0x05 Attempttomodify while active

0x06 Address out of bound

0x07 Calibration before the chip has finished reset

0x08 LPlimited

0x09 Undefined direction

0x3E Undefined address

0x3F Time out

R/WN Thisbitdefines the read or write access to the indirect register.

0=WRITE
1=READ

IND_BUSY This bitis an indication of the ability of the indirect register
access to accept a new transaction, and of the completion of the current
transaction.

0=Ready for read or write operation
1=Busy indication. Wait before beginning a read or write
operation
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9.2 Direct access registers
The directaccess registers are inthe directly-addressed access space.

TABLE 29 -DIRECT MAPPED MODULE A REGISTERS

Module A Register
SPI-3 data capture control register 0x00
SPI-3data capture register 0x01
SPI-4 datainsert control register 0x02
SPI-4 datainsertregister 0x03
SPI-4 data capture control register 0x04
SPI-3datainsertcontrol register 0x05
SPI-4 data capture register 0x06
SPI-3datainsertregister 0x07
Module status register 0x24
Module enable register 0x28

TABLE 30-DIRECT MAPPED OTHERREGISTERS

Other Direct registers Address
Software reset 0x20
SPI-4 statusregister 0x22
SPI-4 enable register 0x23
Primary interrupt statusregister 0x2C
Secondaryinterrupt status register 0x2D
Primary interruptenable register 0x2E
Secondary interruptenable register 0x2F
Indirectaccess data[7:0] 0x30
Indirectaccess data[15:8] 0x31
Indirectaccess data[23:16] 0x32
Indirectaccess data[31:24] 0x33
Indirectaccess address[7:0] 0x34
Indirectaccess address[15:8] 0x35
Indirectaccess control[7:0] Ox3F
SPI-3 data capture control register SPI-3 data capture register
TABLE 31-SPI-3DATACAPTURE CONTROL
REGISTER (REGISTER 0x00) TABLE 32-SPI-3DATACAPTURE REGISTER
- - — (REGISTER 0x01)
Field Bits Length Initial Value
DATA_AVAILABLE 0 1 0b0 Field Bits Length Initial Value
Reserved 71 7 0x00 DATA 7:0 8 0x00

The SPI-3 Data Capture Control Register has read and write accessinthe The SPI-3 Data Capture Register has read-only accessinthe directregister
directregisteraccess space. Write a zeroto DATA_AVAILABLEtoclearthe  accessspace. The microprocessor uses these registers to capture datafrom
transfer. The microprocessor usesthese registersto capture datafromaSPI-  a SPI-3ingress.
3ingress.

The bitfield of the SPI-3 Data Capture Control Register is described. The bitfield of the SPI-3 Data Capture Register is described.

DATA_AVAILABLE The SPI-3 capture data buffer is full and ready for DATA The SPI-3 capture data bufferis read from this field.
reading.
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SPI-4 data insert control register
TABLE 33-SPI-4DATAINSERT CONTROL REGISTER

(REGISTER 0x02)
Field Bits Length Initial Value
DATA_AVAILABLE 0 1 0b0
Reserved 71 7 0x00

The SPI-4 datainsert control register has read and write accessinthe direct
registeraccess space. The microprocessor usesthese registerstoinsertdata
intothe SPI-3ingress.

The bitfield of the SPI-4 data insert control register is described.

DATA_AVAILABLE The SPI-4insert data bufferis empty and ready for
writing.

SPI-4 data insert register
TABLE 34-SPI-4 DATAINSERT REGISTER

(REGISTER 0x03)
Field Bits Length Initial Value
DATA 7.0 8 0x00

The SPI-4 data insert register has write-only access in the direct register
accessspace. Themicroprocessor usestheseregisterstoinsertdataintothe
SPI-3ingress.

The bitfield of the SPI-4 Data Insert Register is described.
DATA The SPI-4insertdatabufferiswritten tothis field.

SPI-4 data capture control register

TABLE 35-SPI-4DATA CAPTURE CONTROL
REGISTERS (REGISTER 0x04)

Field Bits Length Initial Value
DATA_AVAILABLE 0 1 0b0
Reserved 71 7 0x00

The SPI-4 Data Capture Control Register has read and write accessinthe
direct register access space. The microprocessor uses these registers to
capture datafromthe SPI-3ingress.

The bitfield of the SPI-4 Data Capture Control Register is described.

DATA_AVAILABLE The SPI-4 capture data buffer is full and ready for
reading.
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SPI-3 data insert control register
TABLE 36-SPI-3DATAINSERT CONTROL REGISTER

(REGISTER 0x05)
Field Bits Length Initial Value
DATA_AVAILABLE 0 1 0b0
Reserved 71 7 0x00

The SPI-3datainsertcontrol register has read and write accessinthe direct
registeraccess space. The microprocessor usestheseregisterstoinsert data
intothe SPI-4ingress.

The bitfield of the SPI-3 Data Insert Control Register is described.

DATA_AVAILABLE The SPI-3insertdata bufferis empty and available for
writing.

SPI-4 data capture register
TABLE 37-SPI-4DATACAPTURE REGISTER

(REGISTER 0x06)
Field Bits Length Initial Value
DATA 7.0 8 0x00

The SPI-4 data capture register has read-only access inthe direct register
access space. The microprocessor uses these registersto capture datafrom
a SPI-4ingress.

The bit field of the SPI-4 Data Capture Register is described.

DATA The SPI-4 capture data bufferis read from this field.

SPI-3 data insert register
TABLE 38-SPI-3DATAINSERT REGISTER (REGIS-

TER 0x07)
Field Bits Length Initial Value
DATA 7.0 8 0x00

The SPI-3 Data Insert Register has write-only accessinthe direct register
accessspace. Themicroprocessor usestheseregisterstoinsertdataintothe
SPI-4ingress.

The bitfield of the SPI-3 Data Capture Register is described.

DATA The SPI-3insertdatabuffer is written fromthis field.
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Software reset

TABLE 39 - SOFTWARE RESET REGISTER (0x20 in
the direct accessed space)

Field Bits Length Initial Value
SW_RESET 0 1 0
INIT_DONE 1 1 0
Reserved 7:2 6 0

The software resetbitis writable from the direct accessed memory space.
Writea"1"tothe SW_RESET bittoinitiate the software reset. The SW_RESET
bitwill cleartoa“0" afterthe chip hasinitialized itself. The INIT_DONE bitis set
toa“1"whentheinitialization following resethas completed. The software reset
is the same as the hardware. The Reserved field must be setto 0.

The nitial Value columninthis documentis the value ofthe register after reset
has completed.

SW_RESET Settingthe SW_RESET hitinitiatesasoftware resetofthe chip.
The SW_RESET bitis self-clearing.
0=No operationis performed
1=Initiate a software reset

INIT_DONE Statusindicationbitfollowing areset.
0=Chiphas notcompletedinitialization following reset
1=Chiphas completed nitialization following reset

SPI-4 status register (0x22 in the direct accessed
space)
TABLE 40 -SPI1-4 STATUS REGISTER (0x22 IN THE

DIRECT ACCESSED SPACE)
Field Bits Length  Initial Val

|_DIP_ERR_| 0 1 0
|_SYNCH_I 1 1 0
|_BUS_ERR_| 2 1 0
SPI4_INACTIVE_TRANSFER_| 3 1 0
DCLK_UN_| 4 1 0
E _DIP_ERR_| 5 1 0
E_SYNCH_| 6 1 0
SCLK_UN_| 7 1 0

The SPI-4 Status Register (0x22 in the direct accessed space) has read
access, andinterrupt status fields are cleared by a microprocessor write cycle,
where alogical one must be written to clear the field(s) targeted.

The SPI-4 Status Register is a secondary interrupt status register and can
onlybe active ifthe SPI-4fieldis active inthe Primary Interrupt Status Register
(Direct 0x2C).

|_DIP_ERR_|
0=No errors
1=0One or more DIP-4 errors have been registered on the SPI-4 ingress

SPI-4ingress DIP-4 error interrupt indication.

|_SYNCH_I SPI-4 ingress data path has transitioned from out of
synchronizationtoin synchronization condition interruptindication.

0=Nodetection, stillnotin synchronization

1=Transitionfrom out of synchronization to in synchronization, or transition
fromin synchronization to out of synchronization

|_BUS_ERR_| SPI-4ingress bus errorinterruptindication.
0=No errors

1=0One or more bus errors have been registered on the SPI-4 ingress

SPI4_INACTIVE_TRANSFER_|
ruptindication.

0=Noindication

1=0One ormore inactive transfers have beenregistered onthe SPI-4 ingress

SPI-4ingressinactive transferinter-

DCLK_UN_I  SPI-4ingressdataclock hastransitioned from available
toanunavailable condition interruptindication.

0=Nodetection,| DCLKisavailable

1=|_DCLK transitioned from available to an unavailable state

E_DIP_ERR_| SPI-4egressDIP-2errorinterruptindication onthe SPI-
4 egress status channel.
0=No errors

1=0One or more DIP-2 errors have been registered

E_SYNCH_|I  SPI-4egressstatus channelhastransitioned from out of
synchronizationtoanin synchronization conditioninterruptindication.

0=Nodetection, stillnotin synchronization

1=Transitionfrom out of synchronization to in synchronization, or transition
fromin synchronization to out of synchronization

SCLK_UN_|  SPI-4egressstatusclock hastransitioned from available
toan unavailable condition interruptindication.

In LVTTL mode the Bridgeport does not detect the SPI-4 egress status clock
(E_SCLK_T). Therefore, for LVTTL mode the software should ignore the
SCLK_UN field in the SPI-4 Status Register.

0=Nodetection,E_SCLKisavailable

1=E_SCLK transitioned fromavailable to an unavailable state

SPI-4 enable register (0x23 in the direct accessed
space)

TABLE 41 - SP1-4 ENABLE REGISTER (0x23 IN
THE DIRECT ACCESSED SPACE)

Field Bits Length |lInitial Val
|_DIP4_ ERR_EN 0 1 0
|_SYNCH_EN 1 1 0
| BUS_ERR_EN 2 1 0
SPI4_INACTIVE_TRANSFER_EN 3 1 0
DCLK_UN_EN 4 1 0
E_DIP_ERR_EN 5 1 0
E_SYNCH_EN 6 1 0
SCLK_UN_EN 7 1 0

The SPI-4 Enable Register (0x23 in the direct accessed space) has read
andwrite access. SPI-4 Enable Registeris used to bitwise enable the interrupts
inthe SPI-4 Status Register.

|_DIP4_ERR_EN SPI-4ingress DIP-4 errorinterruptindication enable.
0=Disable DIP-4 error interrupt
1=Enable DIP-4 error interrupt

|_SYNCH_EN SPI-4 ingress data path has transitioned from out of
synchronizationtoin synchronization condition interruptindication enable.

0O=Disable synchronizationinterrupt

1=Enable synchronizationinterrupt
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| BUS_ERR_EN  SPI-4ingressbuserrorinterruptindicationenable.
0O=Disable bus error interrupt
1=Enable bus error interrupt

SPI4_INACTIVE_TRANSFER_EN  SPI-4ingressinactivetransferinter-
ruptindication enable.

0O=Disableinactive transferinterrupt

1=Enableinactive transferinterrupt

DCLK_UN_EN SPI-4ingress data clock has transitioned from available
toanunavailable conditioninterruptindication enable.

0=Disable unavailable interrupt

1=Enable unavailableinterrupt

E_DIP_ERR_EN  SPI-4egressDIP-2errorinterruptindicationenable
onthe SPI-4 egress status channel.

0=Disable DIP-2 error interrupt

1=Enable DIP-2 error interrupt

E_SYNCH_EN SPI-4egressstatus channel hastransitioned from out of
synchronizationtoin synchronization conditioninterruptindication enable.

0=Disable synchronizationinterrupt

1=Enable synchronizationinterrupt

SCLK_UN_EN SPI-4egressstatus clock hastransitioned fromavailable
toanunavailable conditioninterruptindication enable. SCLK_UN_EN should
bewrittenasazeroifusinga SPI-4 egress LVTTL status clock thatis lessthan
one-half of the MCLK frequency. The SCLK_UN_linterruptindication is not
usableinthis case.

0=Disable unavailable interrupt

1=Enable unavailableinterrupt

Module status register (0x24 in the direct ac-
cessed space)

TABLE 42 - MODULE STATUS REGISTER (0x24 IN
THEDIRECT ACCESSED SPACE)

Field Bits Length [ Initial Valug
SPI-34_CAPTURE 0 1 0
SPI-43_CAPTURE 1 1 0
SPI-34_INSERT 2 1 0
SPI-43_INSERT 3 1 0
PMON 4 1 0
Reserved 75 3 0

The Module Statusregister (0x24 inthe direct accessed space) has read and
write access, and interrupt status fields are cleared by a microprocessor write
cycle,where alogical one mustbe written to clear the field(s) targeted, except
for the PMON field, which can not be cleared.

The Module Status registeris a secondary interrupt status register and can
only be activeifthe corresponding field is active inthe primary interrupt status
register (Direct access register 0x2C).

SPI-34_CAPTURE  SPI-3ingressto SPI-4 egress capture eventinter-
ruptindication.

0=No capture event

1=Buffer is ready for reading by the microprocessor
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SPI-43_CAPTURE  SPI-4ingressto SPI-3egress capture eventinterrupt
indication.

0=No capture event

1=Buffer is ready for reading by the microprocessor

SPI-34_INSERT SPI-3 ingress to SPI-4 egress insert event interrupt
indication.

0=Noinsertevent

1=Bufferis ready for writing by the microprocessor

SPI-43_INSERT  SPI-4ingress to SPI-3 egress insert event interrupt
indication.

0=Noinsertevent

1=Bufferis ready for writing by the microprocessor

PMON Performance Monitoreventinterruptindication. Writing tothisfield has
noeffect.

0=No PMON event

1=PMON event s ready for reading by the microprocessor

Module enable register (0x28 in the direct ac-
cessed space)

TABLE 43 - MODULE ENABLE REGISTER (0x28 IN
THE DIRECT ACCESSED SPACE)

Field Bits Length |Initial Value
SPI-34 CAPTURE_EN 0 1 0
SPI-43 CAPTURE_EN 1 1 0
SPI-34 INSERT_EN 2 1 0
SPI-43 INSERT_EN 3 1 0
PMON_EN 4 1 0
Reserved 75 3 0

The Module Enable register (0x28 inthe directaccessed space) has read
andwrite access.

SPI-34_CAPTURE_EN
interruptenable.

0O=Disable capture interrupt

1=Enable capture interrupt

SPI-3ingress to SPI-4 egress capture event

SPI-43_CAPTURE_EN
interruptenable.

0O=Disable capture interrupt

1=Enable capture interrupt

SPI-4 ingress to SPI-3 egress capture event

SPI-34_INSERT_EN  SPI-3ingressto SPI-4egressinserteventinterrupt
enable.

O=Disableinsertinterrupt

1=Enableinsertinterrupt

SPI-43_INSERT_EN
interruptenable.

O=Disableinsertinterrupt

1=Enableinsertinterrupt

SPI-4 ingress to SPI-3 egress insert event

PMON_EN Performance Monitor eventinterruptenable.
0=Disable PMON interrupt
1=Enable PMON interrupt
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Primary interrupt status register (0x2C in the
direct accessed space)

TABLE 44 -PRIMARY INTERRUPT STATUS REGIS-
TER (0x2C INTHE DIRECT ACCESSED SPACE)

INDIRECT_ACCESS
0=Noindirectaccess event
1=Indirectaccess has completed

Indirectaccess completioninterruptindication.

Field Bits Length |Initial Value| Primary interrupt enable register (0x2E in the
MODULE A 0 1 0 direct accessed space)
Reserved_ 1 1 0 TABLE 46 - PRIMARY INTERRUPT ENABLE REGIS-
Reserved > 1 0 TER (0x2E IN THEDIRECT ACCESSED SPACE)
Reserved 3 1 0 Field Bits Length |[Initial Value
SPI-4 4 1 0 MODULE_A_EN 0 1 0
SECONDARY 5 1 0 Reserved 1 1 0
Reserved 7.6 2 0 Reserved 2 1 0
The primaryinterrupt status register (0x2C inthe directaccessed space) has Reserved 3 1 0
read-only access. Theinterrupts for the primary interrupt status register must SPI4_EN 4 1 0
be e_tcknowledged by servicing the corresponding secondary interrupt status SECONDARY_EN 5 1 0
registers. :
Reserved 7:6 2 0

MODULE_A  When active, the MODULE_A field is responsible for
allowing aninterruptinthe Module Status Register (secondary interruptregister
0x24).

0=NoMODULE_Ainterruptactive

1=MODULE_Ainterruptisactive

SPI-4 Whenactive, the SPI-4field isresponsible for allowing aninterrupt
inthe SPI-4 status register (secondary interrupt register 0x22).

0=No SPI-4interruptactive

1=SPI-4interruptis active

SECONDARY  When active, the SECONDARY field is responsible for
allowing aninterrupt in the Secondary Interrupt Status Register (secondary
interrupt register 0x2D).

0=No SECONDARY interruptactive

1=SECONDARY interruptis active

Secondary interrupt status register (0x2D in the
direct accessed space)

TABLEA45-SECONDARY INTERRUPT STATUS
REGISTER (0x2D IN THE DIRECT ACCESSED SPACE)

Field Bits Length |Initial Value
TIME_BASE 0 1 0
INDIRECT_ACCESS 1 1 0
Reserved 7:2 6 0

The secondaryinterrupt statusregister (0x2Dinthe directaccessed space)
has read and write access.

The secondaryinterrupt status register hasread access, and Interrupt status
fields are cleared by a microprocessor write cycle, where alogical one must
be writtento clear the field(s) targeted.

The secondaryinterruptstatusregisterisasecondary interrupt statusregister
and can only be active ifthe SECONDARY_EN field is active in the primary
interrupt enable register (Direct 0x2C).

TIME_BASE  Timebase expirationinterruptindication.
0=Notime base event
1=Time base has expired

The primary interrupt enable register (0x2E in the direct accessed space)
has read and write access.

The Primary Interrupt Enable Registeris used to bitwise enable the interrupts
inthe Primary Interrupt Status Register.

MODULE_A EN  MODULE_Ainterruptenable.
0=Disable MODULE_Aiinterrupt
1=Enable MODULE_Ainterrupt

SPI-4_EN  SPI-4interruptenable.
0=Disable SPI-4interrupt
1=Enable SPI-4interrupt

SECONDARY_EN  SECONDARY interruptenable.
0=Disable SECONDARY interrupt
1=Enable SECONDARY interrupt

Secondary interrupt enable register (Ox2F in the
direct accessed space)

TABLEA47-SECONDARY INTERRUPT ENABLE
REGISTER (0x2F INTHE DIRECT ACCESSED SPACE)

Field Bits Length |Initial Value
TIME_BASE _EN 0 1 0
INDIRECT_ACCESS_EN 1 1 0
Reserved 7:2 6 0

The secondaryinterruptenable register (0x2F inthe directaccessed space)
has read and write access.

The secondary interrupt enable register is used to bitwise enable the
interruptsinthe secondary interrupt enable register.

TIME_BASE_EN Time base expirationinterruptenable.
0O=Disable time base eventinterrupt
1=Enable time base eventinterrupt

INDIRECT_ACCESS_EN Indirectaccesscompletioninterruptenable.

0=Disable indirectaccess completion eventinterrupt
1=Enableindirectaccess completion eventinterrupt
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9.3 Indirect registers for SPI-3A module

Module A is at Module _base 0x0000

TABLE48-MODULEAINDIRECT REGISTER

Table Number, Page | Block_base, Register_offset Title of Register

49, page 54 0x0000, 0x00-OxFF SPI-3ingress LP to LID map

50, page 54 0x0200, 0x00 SPI-3general configurationregister

51, page 55 0x0200, 0x01 SPI-3ingress configurationregister

52, page 55 0x0200, 0x02 SPI-3ingressfill level register

53, page 55 0x0200, 0x03 SPI-3ingress max fill level register

54, page 55 0x0500, 0x00-0x3F SPI-3egress LID to LP map

55, page 56 0x0700, 0x00 SPI-3egress configuration register

56, page 56 0x0700, 0x01 SPI-4ingressto SPI-4 egress flow control register
57, page 56 0x0700, 0x02 SPI-3egresstestregister

58, page 57 0x0700, 0x03 SPI-3egressfill level register

59, page 57 0x0700, 0x04 SPI-3 egress maxfill level register

60, page 58 0x0A00, 0x00-0x17F LID associated event counters

61, page 58 0x0C00, 0x00-0x0B Non LID associated event counters

62, page 59 0x0C00, 0x0C Non LID associated interruptindication register

63, page 59 0x0C00, 0x0D NonLID associated interrupt enable register

64, page 59 0x0C00, 0x0E LID associated interruptindicationregister

65, page 59 0x0C00, 0xOF LID associated interrupt enable register

66, page 60 0x0C00, 0x10-0x15 Non critical LID associated capture table

67, page 60 0x0C00, 0x16-0x17 SPI-3to SPI-4 critical LID interrupt indication registers
68, page 60 0x0C00, 0x18-0x19 SPI-3to SPI-4 critical LID interrupt enable registers
69, page 60 0x0C00, 0x1A-0x1B SPI-4to SPI-3critical LID interruptindication registers
70, page 60 0x0C00, 0x1C-0x1D SPI-4to SPI-3critical LID interrupt enable registers
71, page 60 0x0C00, Ox1E Critical events source indication register

72, page 61 0x1000, 0x00-0x3F SPI-3ingress packetlength configuration register
73, page 61 0x1100, 0x00-0x3F SPI-4 egress port descriptor table

74, page 61 SPI-4 egress direction code assignment

75, page 61 0x1200, 0x00-0x3F SPI-3ingress portdescriptor table

76, page 62 0x1300, 0x00 SPI-3to SPI-4 PFP register

717, page 62 NR_LIDfieldencoding

78, page 62 0x1300, 0x01 SPI-3to SPI-4 flow control register

79, page 63 0x1600, 0x00-0x3F SPI-4ingress packetlength register

80, page 63 0x1700, 0x00-0x3F SPI-3egress port descriptor table

81, page 63 SPI-3egressdirection code assignment

82, page 63 0x1800, 0x00-0x3F SPI-4ingress port descriptor table

83, page 64 0x1900, 0x00 SPI-4 to SPI-3 PFP register

84, page 64 NR_LIDfieldencoding
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9.3.1 Block base 0x0000 registers
SPI-3 ingress LP to LID map (Block_base 0x0000 +
Register_offset 0x00 to 0xFF)

TABLE 49 - SPI-3INGRESS LP TO LID MAP

9.3.2 Block base 0x0200 registers
SPI-3 general configuration register (Block_base
0x0200 + Register_offset 0x00)

TABLE 50-SPI1-3 GENERAL CONFIGURATION
REGISTER (REGISTER_OFFSET=0x00)

Field Bits Length Initial Value

LID 5.0 6 0x00 Field Bits Length Initial Value

ENABLE 6 1 0b0 LINK 0 1 0b0

BIT_REVERSAL 7 1 0b0 PACKET 1 1 Ob1

There are 256 SPI-3 ingress Logical Port (LP) to Logical Identifier (LID) SPI3_ENABLE 2 L 0b0
registers, one per potential SPI-3LP. Only 64 LPs per SPI-3 physical interface BUSWIDTH 3 1 0b0
can be enabled. An attempt to enable more than 64 LPs per SPI-3 physical EVEN_PARITY 4 1 0b0
interface or to assign anidentical LID to more than one LP will be discarded | _PARITY_EN 5 1 Ob1
and an error code will be returned. The ENABLE bitis used to enable SPI- Reserved 6 1 0b0
3logical ports. All data from non-enabled SPI-logical ports is discarded and Reserved 7 1 0b0
aninactive SPI-3logical porteventis generated. This eventis directed towards WATERMARK 12:8 5 0xOF
the PMON & DIAG module. Disabled ports always generate available status. Reserved 31:13 19 0x000

The Table49-SPI-3ingressLPto LID Map assignsaLIDtoa SPI-3logical
port. LID mapping for 64 out of 256 SPI-3logical ports is supported on the SPI-
3physical port. LPsinthe SPIExchange are 8 bitswide[7:0] and range from
0t0255. Anexample of mapping SPI-3 physicalinterface, LP 0x08to LID 0x05,
activating the LID, and not using bit reversal is outlined.

Performanindirectwrite of 0x45 to register address Module_base 0x0000
+Block_base 0x0000 + Register_offset 0x08 =0x0008.

The Initial Value columnis the value of the register after reset.

LID  ThellD programmed is associated to the LP with the same
number as the register address. Six bits support the 64 simultaneously active
LIDs onthe SPI-3 physical interface.

ENABLE Thishitisusedtoenable or disable the connection of this LP
tothis LID.
0=LID disabled
1=LID enabled

BIT_REVERSAL Thishitisusedtoreversethe bitordering of each byte
of the SPI-3 interface on a per-LID basis.
0=Disable bit reversal for this LID
1=Enable bitreversal for this LID

Thereisoneregister for SPI-3 general configuration forthe SPI-3interface.
The SPI-3 general configuration register has read and write access. The
address forthe SPI-3 general configurationregisteris 0x0200. The bit fields of
the SPI-3 general configuration register are described in the following para-
graphs.

LINK A SPI-3interface can be used either in Link or PHY modes. For
connectingtoatransmission line-interface PHY, programthe SPI Exchange for
Link mode. For connecting the SPI-3interface to an NPU or other Link-mode
device, program the SPI-3 interface for PHY mode. The SPI-3 ingress and
egress of a given SPI-3 physical port will always be in the same mode.

0= SPI-3interface in PHY mode
1=SPI-3interfaceinLink mode

PACKET A SPI-3 interface can be used either in BYTE or PACKET
modes. A SPI-3interface actingasaLinklayerdevice can pollthe attached PHY
deviceforupto 64 LPsifthe attached PHY device supportsthe polling interface.
WhenattachedtoaPHY device that only supports byte mode, the four direct
status indicators can be used. When the SPI Exchange isin PHY mode, the
PACKET bitis used to select either a polled or direct status response to the
attachedLink device.

0=BYTE mode with direct status indication for up to 4 LPs [3:0]
1=PACKET mode with polled status for up to 64 LPs

SPI3_ENABLE TheSPI-3interface canbe enabled or disabled according
tothe state programmed into this bit. A port should be disabled to save power
ifitisnotused.

0=SPI-3Physical portdisabled, outputs are intristate
1=SPI-3 Physical portenabled

BUSWIDTH  The SPI-3interface can be used as either a single 8-bit or
32-hitinterface, according tothe needs ofthe attached device. The SPI-3ingress
and egress of agiven SPI-3 physical port will always be of the same bus width.

0=32bit SPI-3interface
1=8bit SPI-3interface

EVEN_PARITY The SPI-3 interface is provisioned to generate and to

checkforodd oreven parity. The PARITY_EN bitmustbe setforthistobecome
effective. Odd parity is standard for SPI-3interfaces.
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0=0dd parity onthis port
1=Even parity on this port

PARITY_EN The SPI-3interfaceis provisionedtoenable or disable parity
generationand checking, according to the state ofthe EVEN_PARITY bit.
0=Disable parity on this SPI-3 port
1=Enable parity on this SPI-3 port

WATERMARK  The SPI-3 interface can be set to a SPI-3 ingress port
watermark value. The value of 0x10is the highestwatermark that can be set,
meaning allingress buffers will be full before backpressure will be initiated on
the SPI-3ingressinterface. The WATERMARK field value of 0x08is usedto
setthe watermark for a half-fullingress buffer before tripping backpressure. The
units of WATERMARK are one-sixteenth ofthe available ingress buffering per
unit. Each unit is equal to 128 bytes. BACKPRESSURE_EN must be set
[Register_offset 0x01] for the watermark to become effective. The watermark
fieldis usually setto 0x10, and the FREE_SEGMENT field of Table 75, SPI-
3 ingress port descriptor tables (Block_base 0x1200) is used for per LID
backpressure.

SPI-3 ingress configuration register (Block_base
0x0200 + Register_offset 0x01)

TABLE 51 - SPI-3 INGRESS CONFIGURATION
REGISTER (REGISTER_OFFSET=0x01)

SPI-3 ingress fill level register (Block_base 0x0200
+ Register_offset 0x02)

TABLE 52- SPI-3 INGRESS FILL LEVEL REGISTER
(REGISTER_OFFSET=0x02)

Field Bits Length Initial Value
FILL_CUR 4.0 5 0x00
|_FCLK_AV 5 1 Obl

Thereisoneregisterfor SPI-3ingressfill level register forthe SPI-3interface.
Theregister has read-only access. The bitfields ofthe SPI-3ingressfill level
register are described.

FILL_CUR  CurrentSPI-3ingressbufferfill level. Sincethisis areal-time
register, the value read from it will change rapidly and is used for internal
diagnosticsonly.

|_FCLK_AV Current SPI-3ingress clock availability is checked here.
0=SPI-3ingress clock not detected ona SPI-3 port
1=SPI-3ingressclocktransitions detected ona SPI-3 port

SPI-3 ingress max fill register (Block_base 0x0200
+ Register_offset 0x03)

TABLE 53 - SPI-3 INGRESS MAX FILL LEVEL
REGISTER (REGISTER_OFFSET=0x03)

Thereis one SPI-3ingress configuration register forthe SPI-3interface. The
register has read and write access.

The bitfields forthe SPI-3ingress configurationregister are describedinthe
following paragraphs.

BACKPRESSURE_EN  the SPI-3 interface can have backpressure
enabled or disabled. Disabling backpressure meansthat data cominginto the
ingress may be lostifthe SPI-3 interface ingress buffers overflow. The SPI-3
interface can run at full-rate, however, since there will be no backpressure.
Attached devices that do not respond properly to backpressure should be
interfaced by disabling backpressure.

Enabling backpressure will cause the |_ENB signalto be assertedwhenthe
ingress bufferfilllevelis equaltothe WATERMARK value [Register_offset 0x00],
orthe free segmentbufferthreshold Table 75, SPI-3ingress portdescriptor table
(Block_base 0x1200) has been reached for any active LID.

0=Disable backpressure onthe SPI-3ingress.
1=Enable backpressure onthe SPI-3ingressinterface.

FIX_LP  The SPI-3interface canfixthe logical portaddressto 0x00. This
isusefulwhenthereis only one LP on aninterface, such as with some single-
PHY devices.

0=Donotfixlogical portaddressto 0x00, butuse the actual
LPfoundinthe packetfragments.
1=Fix logical port address to 0x00

Field Bits Length Initial Value Field Bits Length Initial Value
BACKPRESSURE_EN 0 1 Ob1 FILL_MAX 4.0 5 0x00
FIX_LP 1 1 0b0 There is one register for SPI-3 ingress max fill level register per SPI-3
Reserved 31:2 30 0x0000 interface. Each register has read-only access, and is cleared after reading.

0x10isthe highestfilling level, meaning allingress buffers had been fullatsome
timesincethelastread ofthe FILL_MAXfield. The units of FILL_MAXare one-
sixteenth ofthe availableingress buffering. Each unitis equal to 128 bytes. The
bitfield of a SPI-3ingress maxfill level registeris described. The Table 53- SPI-
3ingress maxfilllevel register (Register_offset=0x03) s for diagnostics only.

FILL_MAX  Maximum SPI-3ingress bufferfill level since the last read of
the SPI-3ingress max fill level register.

9.3.3 Block base 0x0500 registers

SPI-3 egress LID to LP map (Block_base 0x0500 +
Register_offset 0x00-0x3F)
TABLE 54 -SPI-3 EGRESSLIDTOLP MAP

Field Bits Length Initial Value
LP 7.0 8 0x00
ENABLE 8 1 0b0
BIT_REVERSAL 9 1 0b0

There are 64 SPI-3 egress LID to LP maps for the SPI-3interface, one per
potential SPI-3LID.

The SPI-3 egress LID to LP maps have read and write access. The SPI-
3egressLIDtoLP mapsare usedto map SPI-3egresslogical identifiersto SPI-
3logical portaddressesthatare in-bandwiththe SPI-3 egress packetfragments.

LP  ThelLP programmedisassociatedtothe LID withthe same number
astheregisteraddress.
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ENABLE Thishitisusedtoenable ordisable the connectionofaLIDto
anLP.
0=LPdisabled
1=LPenabled

BIT_REVERSAL Thishitis usedto reverse the bit ordering of each byte
of the SPI-3 interface on a per-LP basis.
0=Disable bit reversal for an LP
1=Enable bit reversal for an LP

9.3.4 Block base 0x0700 registers

SPI-3 egress configuration register (Block_base
0x0700 + Register_offset 0x00)

TABLE 55-SPI-3 EGRESS CONFIGURATION
REGISTER (REGISTER_OFFSET=0x00)

Field Bits Length Initial Value
POLL_LENGTH 5:0 6 0xOF
Reserved 7.6 2 0h00
STX_SPACING 8 1 0b0
EOP_SPACING 9 1 0b0
Reserved 31:10 22 0x00

Thereis one SPI-3 egress configuration register per SPI-3 interface. The
SPI-3 egress configuration registers have read and write access. A SPI-3
egress configurationregisters is used to control the poll sequence length ofa
SPI-3 egress interface when the SPI-3 interface is in Link mode. The SPI-3
egress configuration register is used to add two cycles to STX or EOP as
requiredtointerface tothe attached device.

POLL_LENGTH Linklayer poll sequence lengthwhenin Linkmode. The
pollsequence isfromthe LP associated with LIDOto the LP associated withthe
LID for POLL_LENGTH - 1.

STX_SPACING This hitis used to enable or disable the adding of two
dummy STX cyclestothe SPI-3egressinterface tomeetthe needsof anattached
device.

0=No dummy STX cycles are added to the SPI-3 egress.
1=Two dummy STX cycles are added to the SPI-3 egress

EOP_SPACING This hit is used to enable or disable the adding of two
dummyEOP cyclestothe SPI-3egressinterfaceto meetthe needs ofanattached
device.

0=No dummy EOP cycles are added to the SPI-3 egress.
1="Two dummy EOP cycles are added to the SPI-3 egress

SPI-4 ingress to SPI-3 egress flow control register
(Block_base 0x0700 + Register_offset 0x01)

TABLE 56 -SPI-4INGRESS TO SPI-3 EGRESS FLOW
CONTROL REGISTER(REGISTER_OFFSET=0x01)

Field Bits Length Initial Value
CREDIT_EN 0 1 0b0
BURST_EN 1 1 0b0
LOOP_BACK 2 1 0b0
Reserved 31:3 29 0x00

The SPI-4ingress to SPI-3 egress flow control register has read and write
access. The bitfields ofthe SPI-4ingress to SPI-3 egress flow control register
are described.

CREDIT_EN  CREDIT_EN Theflowcontrolinformation receivedfrom
theattached SPI-3deviceisinterpreted as status or creditinformation as selected
bythe CREDIT_ENbitinthe SPI-4ingressto SPI-3egressflow control Register.
Ifthe status mode is used, data will be egressed until the status is changed by
the attached SPI-3 device. If the credit mode is used, the SPI-3 egress will
transmitonly one packetfragmentandthenwaitforanupdateinthe internal buffer
segment pool status before sending another packet fragment.

0=Statusmode
1=Creditmode

BURST_EN Multiple Burst Enable allows more than one burstto be sent
toanLP. Whenthisfeature isnotenabled, only one burst per LPis allowed into
the SPI-3 egress buffers.

0=Disable burstenable
1=Enable burstenable

LOOP_BACK  Inthismode the contents of a SPI-3ingress are directly
transferred to a SPI-3 egress buffers of the same port. This mode is useful for
off-line diagnostics.

0=Disableloopback
1=Enableloopback

SPI-3 egress test register (Block _base 0x0700 +
Register_offset 0x02)

TABLE 57 - SPI-3 EGRESS TEST REGISTER
(REGISTER_OFFSET=0x02)

Field Bits Length Initial Value
ADD_PAR_ERR 0 1 0b0
DAT_PAR_ERR 1 1 0b0
Reserved 72 6 0x00
PORT_ADDRESS 15:8 8 0xO0F

The SPI-3egresstest register has read and write access. Asingle address
parity errorisintroduced onthe SPI-3egress LP throughthe ADD_PAR_ERR
bitfield. Asingle data parity errorisintroduced on the SPI-3 egress LP through
the DAT_PAR_ERR hitfield. The LP affected by these two parity error bitfields
isenumeratedinthe PORT_ADDRESSfield. The hitfields of SPI-3 egress test
register are described. The bit fields are automatically cleared following the
generation ofthe associated error.

ADD_PAR_ERR  Asingleaddress parity errorisintroduced onthe SPI-
3 egress LP through the ADD_PAR_ERR bit field. The LP affected by the
ADD_PAR_ERRbitfieldis enumeratedinthe PORT_ADDRESSfield.
0=No parity error introduced
1=Introduce a single address parity error on the SPI-3 egress LP

DAT_PAR_ERR  Asingle data parity error is introduced on the SPI-3
egress LP through the DAT_PAR_ERR bit field. The LP affected by the
DAT_PAR_ERRbitfieldisenumeratedinthe PORT_ADDRESSfield.

0=No parity error introduced
1=Introduce a single data parity error on the SPI-3 egress LP

PORT_ADDRESS The LP affected by boththe ADD_PAR_ERR
andthe DAT_PAR_ERRNDbitfieldsisenumeratedinthe PORT_ADDRESSfield.
The value of the PORT_ADDRESS is set from 0x00 to OxFF.
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SPI-3 egress fill level register (Block _base 0x0700
+ Register_offset 0x03)

TABLE 58-SPI-3 EGRESS FILLLEVEL REGISTER
(REGISTER_OFFSET=0x03)

Field Bits Length Initial Value
FILL_CUR 30 4 0x0
Reserved 4 1 0x0
E FCLK AV 5 1 0bo

Thereis oneregister for SPI-3 egressfill level register forthe SPI-3interface.
The register has read-only access. The bit fields of the SPI-3 egressfill level
register are described.

FILL_CUR  CurrentSPI-3egressbufferfilllevel. Sincethisisareal-time
register, the value read from it will change rapidly and is used for internal
diagnosticsonly.

|_FCLK_AV Current SPI-3 egress clock availability is checked here.
0=SPI-3egress clock transitions were not detectedona
SPI-3 port
1=SPI-3egress clocktransitions were detected ona SPI-
3port

58

SPI-3 egress macx fill level register (Block_base
0x0700 + Register_offset 0x04)

TABLE 59 - SP1-3 EGRESS MAXFILL LEVEL REGIS-
TER (REGISTER_OFFSET=0x04)

Field Bits Length
FILL_MAX 3.0 4

Initial Value
0x0

Thereisoneregister for SPI-3 egress maxfill Level for the SPI-3interface.
The register has read-only access, and is cleared after reading. OxF is the
highestfilling level, meaning all egress buffers had been fullat some time since
thelastread ofthe FILL_MAXfield. The units of FILL_MAX are one-sixteenth
ofthe available egress buffering. Each unitis equal to 128 bytes. The bitfield
of the SPI-3 egress max fill Level register is described.

FILL_MAX Maximum SPI-3 egress bufferfill level since the last read
of the SPI-3 egress Max Fill Level Register
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Performance monitor counters

Two categories of events are captured: LID and non LID associated events.
Ifatleastone eventis capturedinone of theinterruptindication registers, anactive
PMON service requestis directed towards the interrupt module.

Allevents and diagnostics dataare accumulated during an interval defined
bythe time base event. The dataaccumulated during the previous time period
canbeaccessedbytheindirectaccess scheme. The countersare clearedwhen
the time base expires. All counters are saturating, and will not overflow.

9.3.5 Block base 0x0AQ00 registers

LID associated event counters (Block_base
0x0A00 + Register_offset 0x000 to 0x17F)
A set of event counters is provided for each of the 64 LIDs on the SPI-3

TABLE 60-LID ASSOCIATED EVENT COUNTERS
(0x000-0x17F)

Offset Counter Counter
length (bits
LID*6+0 [ SPI-3ingress good packet counter 24
LID*6+1 [ SPI-3ingress bad packet counter(error tagged) 24
LID*6+2 | SPI-4ingress good packet counter 24
LID*6+3 | SPI-4ingress bad packet counter(abort) 24
LID*6+4 | SPI-3 egress packetcounter 24
LID*6+5 | SPI-4 egress packetcounter 24

interface and for each LID to or from a SPI-4 module. LID associated event
counters keeptrack of packets, packets not delineated by an SOP andan EOP,
orerror-tagged packets.

9.3.6 Block base 0x0C00 registers

Non LID associated event counters (Block_base 0x0C00 + Register offset

0x00 to 0x0B)
TABLE 61-NONLID ASSOCIATED EVENT COUNTERS (0x00 - 0x0B)
Offset Counters Subject to accumulation Width
0x00 SPI-3ingress bytes Allbytes of transfers for active SPI-3 (excluding 29
address parity error)

0x01 SPI-3ingresstransfers Alltransfers for active SPI-3 26
0x02 PFP3-4ingresstoolongpacket | SPI-3ingress packetslongerthan MAX_LENGTH 8
0x03 PFP3-4ingresstooshortpacket | SPI-3ingress packets shorterthan MIN_LENGTH 8
0x04 SPI-3ingress error tagged packet| Parity error on SPI-3 ingress 8
0x05 Reserved 8
0x06 SPI-4ingress bytes Allbytes of transfers for SPI-4 29
0x07 SPI-4ingress transfers Alltransfers for active SPI-4 26
0x08 PFP4-3ingresstoo long packet SPI-4ingress packets longerthan MAX_LENGTH 8
0x09 PFP4-3ingresstooshortpacket | SPI-4ingresspacketsshorterthanMIN_LENGTH 8
0x0A SPI-4ingress error tagged packet| DIP-4 error on ingress 8
0x0B Reserved 8

NonLID Associated Event Counters are associated with SPI-3and SPI-4 physical interfaces. Theregister offsetis shown
inthe Offsetcolumn.
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Non LID associated interrupt indication register

(Block_base 0x0CO00 + Register_offset 0x0C)
TABLE 62-NONLID ASSOCIATED INTERRUPT
INDICATION REGISTER (REGISTER_OFFSET

Non LID associated interrupt enable register
(Block_base 0x0C00 + Register_offset 0x0D)

TABLE63-NONLID ASSOCIATED INTERRUPT
ENABLE REGISTER(REGISTER_OFFSET 0x0D)

0x0C) Field Bits | Length | Initial Value

Field Bits Length Initial Value SPI4_LOCK_UN 0 1 0b0
SPI4_LOCK_UN 0 1 0b0 SPI3_LOCK_UN 1 1 0b0
SPI3_LOCK_UN 1 1 0h0 SPI3_ICLK_UN 2 1 0b0
SPI3_ICLK_UN 2 1 0b0 SPI3_ECLK_UN 3 1 0b0
SPI3_ECLK_UN 3 1 0b0 SPI3_FLUSH 4 1 0b0
SPI3_FLUSH 4 1 0b0 Reserved 315 27 0x0000
Reserved 315 27 0x0

The Non LID associated interrupt indication register is at Block_Base
0x0C00. The NonLIDinterruptindication registeris usedto determine the status
of SPI-3and SPI-4 portinterrupts. The Non LID associated interruptindication
register is read and subsequently a “1” is written to acknowledge individual
interrupts in this register. An interrupt is generated when enabled by the
corresponding enable flag in the Non LID associated interrupt indication
register. The bitfieldsinthe Non LID associated interruptindication register are
described.

SPI4_LOCK_UN The SPI-4interface cancreate aneventindicating that
the SPI-4ingress has dropped data due the unavailability of ingress buffering.
0=Nooperation
1=The SPI-4 interface has dropped data due the
unavailability ofingress buffering.

SPI3_LOCK_UN ASPI-3interface cancreate an eventindicating thata
SPI-3ingress has dropped data due the unavailability of ingress buffering.
0=Nooperation
1=A SPI-3interface has dropped data due the
unavailability ofingress buffering.

SPI3_ICLK_UN  ASPI-3interface cancreate aneventindicating thata
SPI-3ingress clock hasfailed. Notransitions were detected ona SPI-3ingress
clock (I_FCLK)

0=Nooperation
1=ASPI-3ingress clock has failed.

SPI3_ECLK_UN ASPI-3interface cancreate aneventindicating thata
SPI-3egress clock hasfailed. Notransitions were detected ona SPI-3 egress
clock (E_FCLK)

0=Nooperation
1=ASPI-3egress clock hasfailed.

SPI3_FLUSH A SPI-3interface can create an eventindicating thata
SPI-3buffer has beenflushed and data has beenlost. A bufferis flushedifan
address parity erroris detected, orifaningress bufferis notavailable at the time
itisrequested.

0=Nooperation
1=A SPI-3buffer has been flushed.

The NonLID associated interruptenable registeris at Block_Base 0x0C00
+Register_offset 0x0D. The Non LID associated interrupt enable register is
used to mask the status of SPI-3 and SPI-4 port interrupts in the Non LID
associatedinterruptindication register. The Non LID associated interruptenable
register has read and write access. The bit fields in the Non LID associated
interruptenable register are active “1” interrupt enables for the corresponding

bitfieldsinthe Non LID associated interruptindication register.

LID associated interrupt indication register
(Block_base 0x0CO00 + Register_offset 0xO0E)

TABLE 64-LID ASSOCIATED INTERRUPT INDICA-
TION REGISTER (REGISTER_OFFSET 0xO0E)

Field Bits Length Initial Value
EVENT_TYPE 5.0 6 0x00
Reserved 316 26 0x0

The LID associated interruptindicationregisteris at Block_Base 0x0C00+
Register_offset OXOE. The LID associated interruptindicationregisteris used
to determine the EVENT _TYPE of SPI-3 and SPI-4 interrupts. The
EVENT_TYPE coding is given in the Table 66 - Non critical LID associated
capturetable (0x10-0x15). The LID associated interruptindication registeris
read and subsequently a OxFF must be written for interruptacknowledge. An
EVENT_TYPE interrupt is generated when enabled by the EVENT_TYPE
enableflaginthe LID associated interrupt enable register.

LID associated interrupt enable register
(Block_base 0x0CO00 + Register_offset 0xOF)

TABLEG65-LID ASSOCIATED INTERRUPT ENABLE
REGISTER (REGISTER_OFFSET 0xO0F)

Field Bits Length Initial Value
EVENT_TYPE 5:0 6 0x00
Reserved 31:6 26 0x0

60

The LID associated interrupt enable register is at Block_Base 0x0C00 +
Register_offset OxOF. The LID associated interrupt enable registeris usedto
mask the EVENT_TYPE of SPI-3 and SPI-4 per-LID interrupts. The LID
associated interruptenable register has read and write access.
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Non critical LID associated capture table
(Block_base 0x0C00 + Register_offset 0x10-0x15)

TABLE 66 - NON CRITICALLID ASSOCIATED
CAPTURE TABLE (REGISTER_OFFSET 0x10-0x15)

SPI-4 to SPI-3 critical LID interrupt indication
registers (Block_base 0x0C00 + Register_offset
0x1A-0x1B)

TABLE 69-SPI-4TOSPI-3 CRITICALLIDINTERRUPT

The Non critical LID associated capture table is at Block_Base 0x0C00 +
Register_Offset 0x10-0x15. The Non critical LID associated capture table is
usedto determine the EVENT_TYPE of SPI-3 and SPI-4 per-LID or per-LP
interrupts. The EVENT_TYPE codingis used toindicate which eventor events
are pertinenttothe interruptin the Table 64 - LID associated interruptindication
register(OxOE). The Non critical LID associated capture table is used to
determinethe EVENT, and multiple bits can be active atthe sametime. The Non
critical LID associated capture table isread-only.

SPI-3 to SPI-4 critical LID interrupt indication
registers (Block_base 0x0C00 + Register_offset
0x16-0x17)

TABLE 67 -SPI1-3TO SPI-4 CRITICALLID INTER-
RUPT INDICATION REGISTERS
(REGISTER_OFFSET 0x16-0x17)

Register Field Bits Length [Initial Value
0x16 LID[31:0] 31:0 32 0x00
0x17 LID[63:32] 31:0 32 0x00

The SPI-3to SPI-4 critical LID interruptindicationregistersare at Block_Base
0x0C00 + Register_offset 0x10-0x15.

Critical events are captured per LID inthe SPI-3to SPI-4 critical LID interrupt
indication registers. Aninterruptis generated when enabled by the enable flag
inthe SPI-3to SPI-4 critical LID interruptenableregisters. A SPI-3to SPI-4 critical
LIDinterruptindication register has read and write access. Aninterruptindication
is cleared by writing alogical one to the appropriate bitofa SPI-3to SPI-4 critical
LIDinterruptindicationregister. Only one kind of critical eventis defined-buffer
overflow. Each bitofthe LID field settological one indicates the presence of a
buffer overflow event. A summary indication of as towhich ofthe two sources,
SPI-3to SPI-4 or SPI-4to SPI-3, isresponsible forthe critical interruptisindicated
inthe Table 71 Critical events source indication register (Ox1E).

SPI-3 to SPI-4 critical LID interrupt enable regis-
ters (Block_base 0x0CO00 + Register_offset 0x18-

0x19)

TABLE 68-SPI-3TOSPI-4CRITICALLIDINTERRUPT
ENABLE REGISTERS (REGISTER_OFFSET 0x18-
0x19)

Register Field Bits Length [Initial Value
0x18 LID[31:0] 31:0 32 0x00
0x19 LID[63:32] 31:0 32 0x00

The SPI-3to SPI-4 critical LID interrupt enable registers have read and write
access. A SPI-3to SPI-4 critical LID interrupt enable register bits enable the
corresponding bitsina SPI-3to SPI-4 critical LID interruptindication register.

Register EVENT TYPE Associated| INDICATION REGISTERS (REGISTER_OFFSET
field 0x1A-0x1B)

0x00 Inactive ingress SPI-3 logical port event LP (8 hits) Register Field Bits Length |Initial Value
0x01 SPI-3ingress data parity error LID (6 hits) Ox1A LID[31:0] 31:.0 32 0x00
0x02 SPI-4illegal SOP sequence event LID (6 hits) 0x1B LID[63:32] 31:0 32 0x00
0x03 SPI-4illegal EOP sequence event LID (6 bits) The SPI-4to SPI-3critical LIDinterruptindication registersare atBlock_Base
0x04 SPI-3illegal SOP sequence event LID (6bits) |  0x0C00+Register_offset0x1A-Ox1B.
0x05 SPI-3illegal EOP sequence event LID (6 bits) Critical events are captured per LIDina SPI-4 to SPI-3 critical LID interrupt

indication register. Aninterruptis generated when enabled by the enable flag
inthe SPI-4to SPI-3 critical LID interrupt enableregister. The SPI-4 to SPI-3
critical LIDinterruptindication registers have read and write access. Aninterrupt
indication s cleared by writing a logical one to the appropriate bit of a SPI-4 to
SPI-3critical LID interruptindication register. Only one kind of critical eventis
defined-buffer overflow. Each bitofa LID field setto logical one indicates the
presence of abuffer overflow event. Asummaryindication of as towhich of the
two sources, SPI-3 to SPI-4 or SPI-4 to SPI-3, is responsible for the critical
interruptisindicatedinthe Table 71 Critical events source indication register
(OX1E).

SPI-4 to SPI-3 critical LID interrupt enable regis-
ters (Block_base 0x0CO00 + Register_offset 0x1C-
0x1D)

TABLE 70-SPI1-4TO SPI-3 CRITICALLID INTER-
RUPTENABLE REGISTERS (REGISTER_OFFSET
0x1C-0x1D)

Register Field Bits Length [Initial Value
0x1C LID[31:0] 31:0 32 0x00
0x1D LID[63:32] 310 32 0x00

The SPI-4to SPI-3 critical LID interrupt enable registers have read and write
access. The SPI-4to SPI-3 critical LID interrupt enable register bits enable the
corresponding bitsinthe SPI-4to SPI-3 critical LID interruptindication registers.

Critical events source indication register
(Block_base 0x0CO00 + Register _offset Ox1E)

TABLE 71 -CRITICALEVENTS SOURCE INDICA-
TION REGISTER (REGISTER_OFFSET Ox1E)

Field Bits Length Initial Value
SPI34_OVR 0 1 0b0
SPI43_OVR 1 1 0b0
Reserved 31:2 30 0x0

The bitsin the Critical events source indication register are read only. Bit
SPI34_OVRreflectsthe logical OR resultof all bitsin the SPI-3to SPI-4 critical
LIDassociated interruptindicationregisters. Bit SP143_OVR reflectsthe logical
ORresultofallbitsinthe SPI-4to SPI-3critical LID interruptindication registers.
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9.3.7 Block base 0x0100 registers
SPI-3 ingress packet length configuration register
(Block_base 0x1000 + Register_offset 0x00-0x3F)

TABLE 72-SPI-3INGRESS PACKET LENGTH

CONFIGURATION REGISTER
Field Bits Length Initial Value
MIN_LENGTH 7.0 8 0x40
Reserved 15:8 8 0x00
MAX_LENGTH 29:16 14 OX5EE

Thereisone setof SPI-3ingress packetlength configurationregisters for the
SPI-3ingressinterface. The SPI-3ingressinterface has 64 registers, one for
eachofthe allowed LIDs supported by the SPI-3interface. Each register has
read and write access. The minimumand maximum packetlengthsperLID are
provisioned using the SPI-3ingress packetlength configuration register. The
bitfields of a SPI-3ingress packetlength configuration register are described.

MIN_LENGTH  SPI-3 ingress minimum packet length. The minimum
packetlengthis programmed from 0to 255 bytes. The resolution of the minimum
packetlengthis one byte.

MAX_LENGTH SPI-3 ingress maximum packet length. The maximum
packet length is programmed from 0 to 16,383 bytes. The resolution of the
maximum packetlengthis one byte.

9.3.8 Block base 0x1100 registers

SPI-4 egress port descriptor table (Block_base
0x1100 + Register_offset 0x00-0x3F)

TABLE 73 -SPI-4 EGRESS PORT DESCRIPTOR

TABLE (64 ENTRIES)
Field Bits Length Initial Value
MAX_ BURST H 3.0 4 OxF
MAX BURST S 74 4 OxF
DIRECTION 9:8 2 0x3
Reserved 31:10 22 0x000

Thereis one setof SPI-4 egress port descriptor tables forthe SPI-4 egress
interface. The SPI-4 egress interface has 64 SPI-4 egress portdescriptortables,
oneforeachallowed SPI-3LID. The minimumand maximum SPI-4 egress burst
lengths per LID are provisioned using the SPI-4 egress port descriptor table.
Each SPI-4 egress portdescriptor table has read and write access. The bitfields
ofthe SPI-4 egress port descriptor table are described. These fields need to
be programmed only for SPI-4 egress (DIRECTION=0 in Table 74-SPI-4
egressdirection code assignment).

MAX_BURST_H  SPI-4egress per-LID burstlengthwhenthe attached
device has declared hungry through the FIFO status channel. The numberin
the MAX_BURST _H field is taken to mean that one more than that number
multiplied by 16isthe maximum hungry burstlength. Forexample, programming
the number 3intothe MAX_BURST _H field resultsinamaximum hungry burst
size of (3 + 1) 9.3.9 Block base 0x1200 registers

MAX_BURST_S  SPI-4egress per-LID burstlengthwhenthe attached
device hasdeclared starving through the FIFO status channel. The numberin

the MAX_BURST _S field is taken to mean that one more than that number
multiplied by 16is the maximum starving burstlength. For example, program-
mingthe number 7intothe MAX_BURST_Sfield resultsinamaximum starving
burstsize of (7+1)x 16 =128 bytes. The MAX_BURST _Sfield should notbe
settolessthanthe MAX_BURST_Hfield.

DIRECTION  TheSPI-4egresstraffic can be captured by the micropro-
cessor, directedtoa SPI-3 egress port, tothe SPI-4 egress port, or discarded.
The Path selection is defined for each of the 64 LIDs by the associated
DIRECTION field as shown in the following table.

TABLE 74 -SPI-4 EGRESS DIRECTION CODE
ASSIGNMENT

DIRECTION Path
00 SPI-4
01 Reserved
10 Capture tomicroprocessor
11 Discard

9.3.9 Block base 0x1200 registers

SPI-3 ingress port descriptor tables (Block_base
0x1200 + Register_offset 0x00-0x3F)

TABLE 75-SPI-3 INGRESS PORT DESCRIPTOR
TABLE (BLOCK_BASE 0x1200)

Field Bits Length Initial Value
M 8.0 9 0x000
Reserved 15:9 7 0x00
Reserved 20:16 5 0x00
Reserved 2321 3 0x0
FREE_SEGMENT 28:24 5 0x00
Reserved 3129 3 0x0

Thereisone setof 64 SPI-3ingress portdescriptor tablesforthe SPI-3ingress
interface. The SPI-3ingress port descriptor tables are at Block_base 0x1200
and have read and write access. The SPI-3 ingress interface has 64 table
entries for per-LID provisioning of Mand FREE_SEGMENT fields. The SPI-
3ingress portdescriptor tables are used to control the amount of buffering and
the free segment backpressure threshold of the available buffer segment pool
for the SPI-3 ingress on a per-LID basis.

The SPI-3 ingress buffer segment pool is 128 Kbytes, divided into 508
segments of 256 bytes per segment. These 508 segments are shared among
the LIDs nitially programmed intothe NR_LIDfields. ASPI-3ingress LID can
be allocated the maximum number of segments out of the available buffer
segments, or can be programmed to fewer segments by decreasing the Mfield.

The FREE_SEGMENT field is used, along with the M field, to set the free
segment backpressure threshold for a LID on a SPI-3 ingress.

M The number of 256-byte buffer pool segments ona SPI-3ingress port
allocatedtoa LID. The range of M is 0x000 to 0x1FC (508 base 10), but can
not exceed the number set by the choice of NR_LID [Block_base 0x1300 +
Register_offset0x00].
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FREE_SEGMENT TheFREE_SEGMENT fieldis usedtodefine the SPI-
3ingress per-LID free segmentbackpressure threshold based onthe number
offree buffer segments (M) available, as follows:

THRESHOLD =N * FREE_SEGEMENT,

Where the value of N is defined as a function of the domain of M:

M[8:0] N (base 10)
0x1FC to 0x100 16
0xOFF to 0x080 8
0x07F to 0x040 4
0x03F to 0x020 2
0x01F to 0x000 1

The THRESHOLD thus defined s the number of free segments available for
aLIDatthetime of backpressureinitiation.

9.3.10 Block base 0x1300 registers

The SPI-3ingress to SPI-4 egress Packet Fragment Processor and flow
controlregisters are at Block_Base 0x1300.

SPI-3 to SPI-4 PFP register (Block_base 0x1300 +
Register_offset 0x00)

TABLE 76 - SPI-3 TO SPI-4 PFP REGISTER
(REGISTER_OFFSET 0x00)

Field Bits Length Initial Value
NR_LID 2:0 3 0b011
Reserved 73 5 0x0

ASPI-3ingressto SPI-4 egress PFP (Packet Fragment Processor) Register
hasread andwrite access. Thereis one SPI-3to SPI-4 PFP Register per SPI-
3ingress. The hit fields of a SPI-3 to SPI-4 PFP Register are described.

NR_LID The maximum number of LIDs per SPI-3 physical ingress
interface that will ever be used is programmed into the NR_LID field. Once
configured after reset, this value can notbe changed. Fewer LIDs canbe used
by notactivating some ofthe LIDs, but more LIDs thanthe valueinNR_LID are
not allowed and will generate an error. The NR_LID field is important, asthe
buffer segment poolis divided among the number of LIDs programmedinto the
NR_LIDfield.

A 128 Kbyte SPI-3 to SPI-4 buffer segment pool for storing data bursts for
the SPI-4 egressis available for each SPI-3 physical port. Aconfigurable part
ofthisbuffer segmentpool canbe assignedto each ofthe possible LIDs allowed
bythe NR_LIDfield value per SPI-3 physical interface. The buffer size foraLID
can be configuredinmultiples (M) of 256 bytes. Modifications ofthe buffer size
allocatedtoaLID are supported onlywhenthe logical portassociated tothe LID
isdisabled. Attempts to allocate more memory than available will generate an
allocation error event. The indirect access module will discard the attempt.

A 128 Kbyte SPI-3to SPI-4 buffer segment pool is divided into 508 buffer
segments. Each buffer segmentis equalto 256 bytes. The buffer segmentsare
shared among the number of logical ports defined by the static NR_LID
configuration. The buffer segments do not have to be equally shared among
the LIDs. One buffer segment corresponds to a data burst to be forwarded to
the SPI-4 egressinterface.
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Anexample ofthe use of the buffer segmentpool follows. Fora SPI-3ingress
interface that will never have more thanfour LIDs, setthe NR_LID field for this
interface to 0x01. This allows 256 buffer segmentsforaLID, withthe total number
of buffer segmentsforall 4 LIDs equal to 508. Let's say youwant only 64 buffer
segments for one of the LIDs. Program field M for that LID to 0x040 (64 base
10). Let's say you want to backpressure the SPI-3ingress interface when 48
ofthe 64 allocated buffersfor this LID are full. In other words, you wantto exert
SPI-3ingressbackpressure when only 16 segments remainforthisLID. Since
M=0x040, N=4 from the description ofthe Mfield above [Block_base 0x1200].
Settingthe FREE_SEGMENT field to 4 thenyields the desired THRESHOLD
of 16.

TABLE 77 - NR_LID FIELD ENCODING

NR_LID MaximumNumber [ Maximum Buffer Segments
of LIDs for a LID
0b000 1 508
0b001 4 256
0b010 8 128
0b011 16 64
0b100 32 32
0b101 64 16

SPI-3 to SPI-4 flow control register (Block_base
0x1300 + Register_offset 0x01)

TABLE 78 - SPI-3 TO SPI-4 FLOW CONTROL REG-
ISTER(REGISTER_OFFSET 0x01)

Field Bits Length Initial Value
CREDIT_EN 0 1 Obl
BURST_EN 1 1 0b0
Reserved 7:3 6 0x00

The SPI-3to SPI-4 flow control register has read and write access. There
isone SPI-3to SPI-4 flow control register forthe SPI-3ingress.The bitfields of
the SPI-3to SPI-4 flow control register are described.

CREDIT_EN  Theinformationreceived overthe FIFO status channelis
interpreted as status or creditinformation as selected by the CREDIT_ENflag
inthe SPI-3to SPI-4flow control Register. Ifthe status mode is used, data will
be egressed untilthe statusis changed by the attached device. Ifthe creditmode
isused, the SPI-4 egress willissue only one credit’s worth data burstand then
waitforanother creditfromthe status channel before issuing another LID burst.

0=Statusmode
1=Creditmode

BURST_EN Multiple Burst Enable allows more than one burstto be sent
toanLP. Thisfeatureisincludedtorelieve systemswith long latency between
updates. Whenthisfeature isnotenabled, only one burst per LPis allowed into
the SPI-4 egress buffers.

0=Disable burstenable
1=Enable burstenable
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9.3.11 Block base 0x1600 registers
The SPI-4ingress registers are at Block_base 0x1600.

SPI-4 ingress packet length configuration
(Block_base 0x1600 + Register_offset 0x00-0x3F)

TABLE 79-SPI-4INGRESS PACKET LENGTH
CONFIGURATION (64 ENTRIES CONFIGURABLE)

Field Bits Length Initial Value
MIN_LENGTH 7.0 8 0x40
Reserved 15:8 8 0x0
MAX_LENGTH 29:16 14 Ox5EE

Thereisonesetof 64 registersfor SPI-4 ingress packetlength configuration
associatedwiththe SPI-3interface. Theregister hasread and write access. The
minimum and maximum packetlengths per LID are provisioned using the SPI-
4ingress packetlength configuration register. The bitfields of a SPI-4 ingress
packetlength configurationregister are described.

MIN_LENGTH  SPI-4 ingress minimum packet length. The minimum
packetlengthis programmed from 0to 255 bytes. The resolution is one byte.

MAX_LENGTH SPI-4 ingress maximum packet length. The maximum
packetlengthis programmedfrom 0to 16,383 bytes. The resolutionis one byte.

9.3.12 Block base 0x1700 registers
SPI-3 egress port descriptor table (Block_base
0x1700 + Register_offset 0x00-0x3F)

TABLE 80-SPI-3 EGRESS PORT DESCRIPTOR
TABLE (64 ENTRIES)

Field Bits Length Initial Value
MAX_BURST 3.0 4 OxOF
Reserved 74 4 0x0
DIRECTION 8.9 2 Ob11
Reserved 31:10 22 0x00

There are 64 SPI-3 egress port descriptor tables for the SPI-3 egress port.
The SPI-3 egress port descriptor table has read and write access. The SPI-
3egress per LID packet fragment length and direction are provisioned using
the SPI-3 egress portdescriptor tables. The bitfields of the SPI-3 egress port
descriptor table are described.

MAX_BURST  SPI-3packetfragmentlengthfora SPI-3egressLP.One
morethan MAX_BURST field multiplied by sixteenisthe packet fragmentlength
forthe LP. Forexample, programmingthe number 3intothe MAX_BURST field
resultsinapacket fragmentlength of (3+1) x 16 =64 bytes. The MAX_BURST
fieldis usedto prioritize traffic.

DIRECTION  TheSPI-3egresstrafficisdirectedtoa SPI-3egressport.
The Path selection is defined for each of the 64 LIDs by the associated
DIRECTION field as shownin the following table.

TABLE 81 -SPI-3EGRESS DIRECTION CODE
ASSIGNMENT

DIRECTION Path
00 SPI-3 physical
01 Reserved
10 Capture
11 Discard

9.3.13 Block base 0x1800 registers
SPI-4 ingress port descriptor table (Block_base
0x1800 + Register_offset 0x00-0x3F)

TABLE 82- SPI-4 INGRESS PORT DESCRIPTOR
TABLES (64 ENTRIES)

Field Bits Length Initial Value
M 8.0 9 0x000
Reserved 15:9 7 0x00
FREE_SEGMENT_S 20:16 5 0x00
Reserved 23.21 3 0x0
FREE_SEGMENT_H 28:24 5 0x00
Reserved 31:29 3 0x0

Thereisone setof 64 registers for SPI-4ingress port descriptors forthe SPI-
3interface. The SPI-4ingress portdescriptor tables are 32 hits wide and have
read andwrite access. Each of the SPI-4ingress portdescriptor tablesis used
tocontrolthe amount of buffering and the backpressure threshold of the available
buffer segment pool forthe SPI-4ingress.

Each SPI-4ingress buffer segment poolis 128 Kbytes, divided into 508 buffer
segments of 256 bytes per segment. The 508 buffer segments can be shared
amongthe LIDsinitially programmed by the numericalfieldNR_LID. Ofthe share
of the buffer memory, a SPI-4 LID can be allocated the maximum number of
segments permitted, or can be programmed to fewer segments by decreasing
the Mfield. Decreasing Mincreasesthe chance of backpressure and possibly
buffer overflow, but can resultin lower latency.

The FREE_SEGMENT_S (starving threshold) and FREE_SEGMENT_H
(hungry threshold) fields are used, along with the M field, to set the two
backpressure settingsper LID onthe SPI-4ingress. The FREE_SEGMENT _S
field mustalways be greaterthanthe FREE_SEGMENT _Hfield.

M The number of 256-byte buffer pool segmentsallocatedtoa LID. The
range of M is 0x000 to 0x1FC (508 base 10), but can not exceed the number
dictatedby NR_LID [Block_base 0x1900 +Register_offset 0x00].

FREE_SEGMENT_S

Thisfieldisusedto define the SPI-4ingress per-LID starving backpressure
threshold based onthe number of free buffer pool segments (M) available, as
follows:

THRESHOLD_S=N * FREE_SEGEMENT _S, where the value of N is
definedas:

M[8:0] N
Ox1FF to 0x100 16
OxOFF to 0x080 8
0x07F to 0x040 4
0x03F to 0x020 2
0x01F to 0x000 1

FREE_SEGMENT_H

Thisfieldis usedto define the SPI-4 ingress per-LID hungry backpressure
threshold based onthe number of free buffer pool segments (M) available, as
follows:

THRESHOLD _H=N * FREE_SEGEMENT_H,wherethevalue ofNisas
definedfor FREE_SEGEMENT _S.
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9.3.14 Block base 0x1900 registers

SPI-4 to SPI-3 PFP register (Block_base 0x1900 +
Register_Offset 0x00)

TABLE 83 -SPI1-4 TO SPI-3 PFP REGISTER (0x00)

Field Bits Length Initial Value
NR_LID 2.0 3 0b011
Reserved 73 5 0x00

The SPI-4ingressto SPI-3 egress Packet Fragment Processor registers are
atBlock Base 0x1900+Register_offset0x00. A SPI-4to SPI-3PFP Register
hasread and write access. The bitfields of a SPI-4 to SPI-3 PFP Register are
described.

NR_LID The maximum number of LIDs for the SPI-3 physical
interface that will ever be used is programmed into the NR_LID field. Once
configured after reset, this value can notbe changed. Fewer LIDs canbe used
by notactivating some ofthe LIDs, but more LIDs thanthe valueinNR_LID are
not allowed and will generate an error. The NR_LID field isimportant, asthe
buffer segment poolis divided among the number of LIDs programmedinto the
NR_LIDfield.

The 128 Kbyte SPI-4 to SPI-3 buffer segment pool for storing packet
fragments for the SPI-3 egress is available for the SPI-3 physical port. A
configurable partofthe buffer segmentpool can be assignedtoeach ofthe LIDs,
asdeterminedbythe NR_LID value, for the SPI-3 physicalinterface. The buffer
size (M) foraLID can be configuredin multiples of 256 bytes. Modifications of
the buffer size allocated to a LID are supported only when the logical port
associated to the LID is disabled. Attempts to allocate more memory than
available will generate an allocation error event. The indirectaccess module
will discard the attempt.
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The 128 Kbyte SPI-4to SPI-3 buffer segment poolis divided into 508 buffer
segments. Each buffer segmentis equalto 256 bytes. The buffer segmentsare
shared among the number of logical ports defined by the static NR_LID
configuration. The buffer segments do nothave to be equally shared among
theallocated LIDs. One buffer segmentcorresponds to a packet fragmenttobe
forwarded tothe SPI-3 egress physical interface.

Anexample ofthe use ofthe buffer segment pool follows. Fora SPI-3egress
interface thatwill never have morethaneight LIDs, setthe NR_LIDfield forthis
interfaceto 0x02. This allows 128 buffer segments for a LID with the total number
of buffer segments for all eight LIDs equal to 508.

Let's say you want only 24 (base 10) buffer segments for one of the LIDs.
Program field M for that LID to 0x018 (24 base 10). Let's say you want to set
the per-LID starving backpressure for the SPI-4ingress interface when 20 of
the 24 allocated buffers for this LID are full. In other words, you want to assert
SPI-4 ingress starving when only 4 segments remain for this LID. Since
M=0x018, N=1from the description ofthe Mfield above [Block_base 0x1800].
Setting the FREE_SEGMENT_S field to 4 then yields the desired
THRESHOLD _S of 4. Similarly, to set the per-LID SPI-4 ingress hungry
threshold, THRESHOLD_H, totripwhen only 6 buffer segments remain for this
LID, program the FREE_SEGMENT _H field for this LID to 6.

TABLE 84 -NR_LID FIELD ENCODING

NR_LID MaximumNumber [ Maximum Buffer Segments
of LIDs fora LID
0b000 1 508
0b001 4 256
0b010 8 128
0b011 16 64
0b100 32 32
0b101 64 16
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9.4 Common module indirect registers
(Module_base 0x8000)

TABLE 85-COMMON MODULE (MODULE_BASE

0x8000) INDIRECT REGISTERTABLE

Table Number, Page | Block_base, Register_offset Title of Register

86, page 66 0x0000, 0x00-OxFF SPI-4ingress LP to LID map

87, page 66 0x0100, 0x00-0xFF SPI-4ingress calendar_0

88, page 66 0x0200, 0x00-0xFF SPI-4ingress calendar_1

89, page 66 0x0300, 0x00 SPI-4ingress configurationregister

90, page 67 0x0300, 0x01 SPI-4ingress status configuration register
91, page 67 0x0300, 0x02 SPI-4ingress status register

92, page 67 0x0300, 0x03 SPI-4ingressinactive transfer port

93, page 68 0x0300, 0x04-0x05 SPI-4ingress calendar configuration register
94, page 68 0x0300, 0x06 SPI-4ingress watermark register

95, page 68 0x0300, 0x07-0x0A SPI-4ingressfill level register

96, page 68 0x0300, 0x0B-0x0E SPI-4ingress maxfill level register

97, page 68 0x0300, OxOF SPI-4ingressdiagnostics register

98, page 69 0x0300, 0x10 SPI-4 ingress DIP-4 error counter

99, page 69 0x0300, 0x11 SPI-4ingress bitalignment control register
100, page 69 0x0300, 0x12 SPI-4ingress start up training threshold register
101, page 69 0x0400, 0x00-OxFF SPI-4 egress LID to LP map

102, page 69 0x0500, 0x00-0xFF SPI-4 egress calendar_0

103, page 70 0x0600, 0x00-0xFF SPI-4egress calendar_1

104, page 70 0x0700, 0x00 SPI-4 egress configuration register_0

105, page 70 0x0700, 0x01 SPI-4 egress configuration register_1

106, page 71 0x0700, 0x02 SPI-4 egress status register

107, page 71 0x0700, 0x03-0x04 SPI-4 egress calendar configuration register
108, page 71 0x0700, 0x05 SPI-4 egress diagnostics register

109, page 71 0x0700, 0x06 SPI-4 egress DIP-2 error counter

110, page 72 0x0800, 0x00 SPI-4ingress bit alignmentwindow register
111, page 72 0x0800, 0x01 SPI-4ingress lane measure register

112, page 72 0x0800, 0x02-0x0B SPI-4ingress bitalignment counter register
113, page 72 0x0800, 0x0C-0x1F SPI-4ingress manual alignment phase/resultregister
114, page 72 0x0800, 0x2A SPI-4 egress data lane timing register

115, page 73 0x0800, 0x2B SPI-4 egress control lane timing register
116, page 73 0x0800, 0x2C SPI-4 egress data clock timing register

117, page 73 0x0800, 0x2D SPI-4 egress status timing register

118, page 73 0x0800, 0x2E SPI-4 egress status clock timing register
119, page 74 0x0900, 0x00 PMON timebase control register

120, page 74 0x0900, 0x01 Timebase register

121, page 74 0x0900, 0x10 Clock generator control register

122, page 74 OCLKand MCLK frequency select encoding
123, page 75 0x0900, 0x20 GPIOregister

124, page 75 0x0900, 0x21- 0x25 GPIOmonitortable

125, page 75 0x0900, 0x30 Versionnumberregister

66

APRIL 10, 2006



IDT88P8341 SPIEXCHANGE SPI-3 TO SPI-4 INDUSTRIALTEMPERATURE RANGE

9.4.1 Common module block base 0x0000 registers
SPI-4 ingress LP to LID maps (Block_base 0x0000
+ Register_offset 0x00 to OxFF)

TABLE 86 - SPI-4 INGRESS LP TO LID MAP
(256 ENTRIES, ONE PERLP)

Field Bits Length Initial Value
LID 5.0 6 0x00
PFP 7:6 2 0x0

ENABLE 8 1 0x0

There are 256 SPI-4ingress LP to LID maps for the SPI-4 ingress interface
atBlock_base 0x0000. The SPI-4ingress LP toLID maps have read and write
access. The SPI-4ingressLPto LID mapsare used to map SPI-4ingress logical
portstologicalidentifiers used internally.

Data for an inactive LP having an entry in the calendar is forwarded to
LIDO. Therefore all the LPs that have entries in the calendar tables should be
enabled.

LID  TheLIDprogrammedisassociated tothe LP with the same number
astheregister address. Six bits support the 64 simultaneously active LIDs per
SPI-3physicalinterface.

PFP  ThePFPfieldisusedtoselectamong SPI-4ingressto SPI-3egress
Packet Processing Engines. The number in the PFP field selects the PFP
module to be used.

0x0=Select PFP Module A
Ox1=Reserved
0x2=Reserved
0x3=Reserved

ENABLE TheEnableisusedtoenable ordisable the connectionofanLP
toa LID.
O=LPisdisabled
1=LPisenabled

9.4.2 Common module block base 0x0100 registers
SPI-4 ingress calendar 0 (Block_base 0x0100 +
Register_offset 0x00 to 0xFF)

TABLE 87 -SPI-4INGRESS CALENDAR 0

(256 ENTRIES)
Field Bits Length Initial Value
LP 7.0 8 OxFF

The SPI-4ingress calendar_0 isatBlock_base 0x0100 and hasread and
write access. Whenthe SPI-4ingress calendar_0 isselected, SPI-4ingress
calendar_Oisinuse. There are 256 entries in the SPI-4 ingress calendar_0
toschedule the updating ofthe FIFO status channel LPstothe attached device.
If less than the maximum 256 LPs are needed on the SPI-4 interface, the
calendar entries should be used for scheduling more frequent status updates
forhigher-speed LPs. The value of time-critical LPs must appear multiple times
in the table. For example, a multi-PHY SPI-4 could have OC-48 channels
appearinthe calendaratfourtimesthe rate of OC-12 channels, since the higher
datarate ofthe OC-48 channelswould benefitfrom more frequent FIFO status
channel updates. The LP field values range from 0x00 to OxFF. The
IDT88P8341 andthe attached device must have identical calendars foringress
and the attached egress device. The ingress and egress calendars of the
IDT88P8341 device do not have to match.
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LP  The LP value programmed schedules a status channel update
according to the calendar sequence.

9.4.3 Common module block base 0x0200 registers
SPI-4 ingress calendar _1 (Block_base 0x0200 +
Register_offset 0x00 to 0xFF)

TABLE 88 -SPI1-4INGRESS CALENDAR_1

(256 ENTRIES)
Field Bits Length Initial Value
LP 7.0 8 OxFF

The SPI-4ingress calendar_1 isatBlock_base 0x0200 and hasread and
write access. Whenthe SPI-4ingress calendar_1 is selected, SPI-4ingress
calendar_lisinuse. There are 256 entries in the SPI-4 ingress calendar_1
to schedule the updating of the FIFO status channel LPsto the attached device.
If less than the maximum 256 LPs are needed on the SPI-4 interface, the
calendar entries should be used for scheduling more frequent status updates
forhigher-speed LPs. The value oftime-critical LPs mustappear multiple times
in the table. For example, a multi-PHY SPI-4 could have OC-48 channels
appearinthe calendar atfourtimes the rate of OC-12 channels, since the higher
datarate ofthe OC-48 channels would benefit from more frequent FIFO status
channel updates. The LP field values range from 0x00 to OxFF. The
IDT88P8341 andthe attached device musthave identical calendars foringress
andthe attached egress device. The ingress and egress of the IDT88P8341
do not have to match, however.

LP  The LP value programmed schedules a status channel update
according tothe calendar sequence.

9.4.4 Common module block base 0x0300 registers
SPI-4 ingress configuration register (Block _base
0x0300 + Register_offset 0x00)

TABLE 89 - SPI-4 INGRESS CONFIGURATION
REGISTER (0x00)

Field Bits Length Initial Value
SPI-4 EN 0 1 0b0
Reserved 1 1 0x0
Reserved 2 1 0x0
| CLK_EDGE 3 1 0x0
|_DSC 4 1 0x0
|_INSYNC_THR 9:5 5 Ox1F
|_ OUTSYNC_THR 13:10 4 OxF
|_ CSW_EN 14 1 0x0
CAL_SEL 15 1 0x0
| LOW 16 1 Ob1

The SPI-4ingress configuration registeris at Block_base 0x0300and has
read and write access.

The SPI-4ingress configurationregisteris used to setthe state of the SPI-
4ingressinterface. The bitfields ofthe SPI-4ingress configurationregister are
described.
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SPI-4_EN The SPI-4ingress path s enabled using this field. The SPI-4
pathis disabled during resetand while configuring the port, and thenis enabled
fornormal use.

0=SPI-4ingressisdisabled
1=SPI-4ingress is enabled

| CLK_EDGE The SPI-4 ingress LVTTL clock active clock edge is
selectedusingthe|_CLK_EDGE field.
0=SPI-4ingress clock uses the rising edge
1=SPI-4ingress clock uses the falling edge

|_DSC Thel_DSC hitis used to protect against a random data error
during de-skew.
0=0ne de-skew result is needed for data de-skew
1=Two consecutive de-skew results are needed for data de-skew
(recommended setting)

[_INSYNC_THR  The SPI-4ingress DIP-4insynchronizationthreshold
iscontrolledusingthe|_INSYNC_THRfield. Itisrecommendedto use theinitial
value.

|_OUTSYNC_THR The SPI-4 ingress DIP-4 out-of synchronization
thresholdis controlled usingthe|_OUTSYNC_THRfield. Itisrecommendedto
usetheinitial value.

|_CSW_EN Theingresscalendar switchenable bitis usedto enable the
switching of the active calendars. Itis recommendedto use the initial value.
O=Ingress calendar switch disabled. Only SPI-4ingress calendar_0
isused.
1=Ingress calendar switch enabled. Calendar_Oorcalendar_1can
be used.

CAL_SEL The calendar select bit selects between SPI-4 ingress
calendar_Oand SPI-4ingresscalendar_1.The CAL_SEL bitisonlyvalidifthe
|_CSW_ENDbitissettoalogic one.

0=SPI-4ingresscalendar_0isselected
1=SPI-4ingresscalendar_1lisselectedifthel_CSW_ENbitissetto
alogic one

|_LOW  Thel LOWfieldselectsthe SPI-4ingress clockfrequencyrange.
0=SPI-4 ingress clock is greater than or equal to 200 MHz
1=SPI-4ingress clock is less than 200 MHz

SPI-4 ingress status configuration register
(Block_base 0x0300 + Register_offset 0x01)

TABLE90-SPI-4INGRESS STATUS CONFIGURA-
TION REGISTER (REGISTER_OFFSET 0x01)

Field Bits Length Initial Value
FIFO_MAX_T 23:0 24 0
ALPHA_FIFO 31:24 8 0

The SPI-4ingress status configurationregisteris atBlock_base 0x0300and
has read and write access.

The SPI-4ingress status configurationregisteris usedto setthe state of the
SPI-4ingress FIFO status pathinterface. The bitfields of the SPI-4ingress status
configuration register are described.

FIFO_MAX_T  TheSPI-4ingressFIFO_MAX_Tfieldisthe maximumtime
interval between scheduling of training sequences on the FIFO status path
interface. The units are the number of times the calendar is sent before
scheduling the training sequence.

ALPHA_FIFO  The SPI-4ingress ALPHA_FIFO field is the number of
repetitions of the status training sequence that must be scheduled every
FIFO_MAX_T cycles. The value for alpha usedis actually one more than the
ALPHA_FIFOvalue programmed intothe ALPHA_FIFO field.

SPI-4 ingress status register (Block_base 0x0300 +
Register_offset 0x02)

TABLE91-SPI-4INGRESS STATUS REGISTER
(REGISTER_OFFSET 0x02)

Field Bits Length Initial Value
|_SYNCH 0 1 0
|_DSK_OOR 1 1 0
DCLK_AV 2 1 0

The SPI-4ingressstatusregisterisatBlock_base 0x0300and has read-only
access.

The SPI-4ingress status registeris used to setthe state of the SPI-4 ingress
synchronization.

The bitfields of the SPI-4 ingress status register are described.

|_SYNCH The SPI-4ingress|_SYNCHfield describes the synchroniza-
tionstate ofthe SPI-4ingress data path.
0=SPI-4ingress data pathis out of synchronization
1=SPI-4ingress data pathis in synchronization

|_ DSK_OOR TheSPI-4ingress!_DSK_OORfield describesthe de-skew
state ofthe SPI-4ingress data path.
0=SPI-4ingress data path de-skew is within range
1= SPI-4 ingress data path de-skew is out of range

DCLK_AV TheSPI-4ingress DCLK_AVfield describesthe availability
state of the SPI-4ingress clock.
0=SPI-4ingress clockis notavailable
1=SPI-4ingress clockis available

SPI-4 ingress inactive transfer port (Block_base
0x0300 + Register_offset 0x03)
TABLE92-SPI-4INGRESSINACTIVETRANSFER
PORT (REGISTER_OFFSET 0x03)
Field Bits Length
INACT_LP 7.0 8

Initial Value
0

The SPI-4ingress inactive transfer portis at Block_base 0x0300 and has
read-onlyaccess.

The SPI-4ingressinactive transfer portINACT_LPfieldis used to monitor
the LP associated with the latest inactive transfer. The INACT_LP field can
change at any time and is used for diagnostics only.

INACT_LP TheSPI-4ingressINACT_LPfield containsthe numericvalue
ofthe LPassociated withthe lastinactive LP transfer, used for diagnostics only.

68 APRIL 10, 2006



IDT88P8341 SPIEXCHANGE SPI-3 TO SPI-4 INDUSTRIALTEMPERATURE RANGE

SPI-4 ingress calendar configuration register
(Block_base 0x0300 + Register_offset 0x04 - 0x05)

TABLE93-SPI-4INGRESS CALENDAR CONFIGU-
RATION REGISTER (0x04 to 0x05)

SPI-4 ingress fill level register (Block_base 0x0300
+ Register_offset 0x07)

TABLE 95 - SPI-4 INGRESS FILL LEVEL REGISTER
(REGISTER_OFFSET 0x07)

The SPI-4 ingress calendar configuration registers are at Block_base
0x0300and have read and write access. The Register_offsetfor calendar_0
is 0x04. The Register_offset for calendar_1 is 0x05.

Thebitfields of a SPI-4ingress calendar configurationregister are described.

Some devices have a fixed calendar length and a fixed calendar M, while
the Bridgeport calendar length has to be multiply of 4, and the calendar M is
programmable. Therefore, the user may need to add an FPGA between the
Bridgeport & the adjacent device SPI-4 status signals.

|_CAL_M  Thel CAL_Mvalue programmed definesthe number oftimes
the calendar sequence is repeated before a DIP-2 parity and “1 1" framing
words are inserted. The actual calendar_M value used is one more than the
value programmedintothe |_CAL_Mfield.

| CAL_LEN Thel_CAL_LENvalue programmed definesthe length of
the SPI-4ingress calendar. The actual length ofthe calendar is four times the
valueofonemorethanthel_CAL_LENfield: (I_CAL_LEN+1)*4.Forexample,
ifthel_CAL_LENfieldis programmed to 0x04, the actual value used is 0x14.
The calendar length must be at least as large as the number of active SPI-4
ingressLPs.

SPI-4 ingress watermark register (Block_base
0x0300 + Register_offset 0x06)

TABLE 94-SPI-4 INGRESS WATERMARK REGIS-
TER (REGISTER_OFFSET 0x06)

Field Bits Length Initial Value Field Bits Length Initial Value
| CAL M 70 8 0 FILL_CUR 50 6 0x0
|_CAL_LEN 13:8 6 0x01 Thereis one registerfor SPI-4ingressfill level register for the SPI-3interface

atBlock_base 0x0300. The register has read-only access.
The bitfields of a SPI-4 ingress fill level register are described.

FILL_CUR CurrentSPI-4ingressbufferfill level. Since thisis areal-time
register, the value read from it will change rapidly and is used for internal
diagnosticsonly.

SPI-4 ingress max fill level register (Block_base
0x0300 + Register_offset 0x0B)

TABLE 96 - SPI-4 INGRESS MAX FILL LEVEL
REGISTER (REGISTER_OFFSET 0x0B)

Field Bits Length Initial Value
FILL_MAX 5:0 6 0x00

There is one register for SPI-4 ingress max fill level register for the SPI-3
interface at Block_base 0x0300. The register has read-only access, and is
cleared afterreading. 0x20isthe highestfilling level, meaning allingress buffers
onaPFPhadbeenfullatsometimesincethe lastread ofthe FILL_MAXfield.
Theunitsof FILL_MAXare one-thirty-second ofthe available ingress buffering
per PFP. Each unitis equal to 128 bytes.

The bit field of a SPI-4 ingress max fill level register is described.

FILL_MAX Maximum SPI-4ingress bufferfill level since the lastread ofthe
SPI-4ingress maxfill level register.

Field Bits |Length | Initial Value Function
WATERMARK |  4:0 5 0x0D | WatermarkforPFPA | SPI-4 ingress diagnostics register (Block_base
Reserved 75 3 0 0x0300 + Register_offset 0xOF)
Reserved 12:6 5 0x0D TABLE 97 -SPI-4 INGRESS DIAGNOSTICS REGIS-
reserved 15:13 3 0 TER(REGISTER_OFFSET 0xOF)
Reserved 20:16 5 0x0D Field Bits Length Initial Value
Reserved 2321 3 0 |_FORCE_TRAIN 0 1 0
Reserved 28:24 5 0x0D |_ERR_INS 1 1 0
Reserved 31:29 3 0 |_DIP_NUM 5:2 4 0

SPI-4ingress Watermark Registerisat Block_base 0x0300, Register_offset
0x06. The SPI-4ingress Watermark Register has read and write access. A SPI-
4 interface can be set to a Watermark Value per PFP. 0x1F is the highest
watermark that can be set, meaning all ingress buffers will be full before
backpressure will be initiated on a SPI-4 ingress interface PFP. AWATER-
MARK field value of 0xOF isused to seta watermark for a half-fullingress buffer
before tripping backpressure. The units of WATERMARK are one-thirty-
second ofthe availableingress buffering per unit. Eachunitis equalto 128 bytes.

69

The SPI-4 ingress Diagnostics Register is addressed from Block_base
0x0300+ Register_offset 0xOF. The SPI-4ingress Diagnostics Register has
read andwrite access. The SPI-4ingress Diagnostics Registeris usedin port
diagnosticsto force continuoustraining onthe SPI-4 ingress status interface,
inserta DIP-2 error onthe SPI-4 ingress status interface, and read the number
of DIP-2 errors seen on the SPI-4 egress status interface.
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| FORCE_TRAIN  Thel FORCE_TRAINfieldis usedtoforce continu-
oustraining onthe SPI-4ingress statusinterface.
0=Normal status channel operation
1=Force continuous training on the SPI-4ingress status interface

| ERR_INS Thel ERR_INSfieldis usedtoinsertthe number of DIP-
2errorsonthe SPI-4ingress statusinterface programmedintothe|_DIP_NUM
field. Afterthe DIP-2 errors are inserted, the |_ERR_INS field will clear itself.
0=Normal status channel operation
1=Insert DIP-2 errors on the SPI-4 ingress status interface

|_DIP_NUM
The |_DIP_NUM field is used to create the number of DIP-2 errors
programmed intothe |_DIP_NUMfield onthe SPI-4 egress status interface..

SPI-4 ingress DIP-4 error counter (Block_base
0x0300 + Register_offset 0x10)

TABLE 98 - SP1-4 INGRESS DIP-4 ERROR
COUNTER (REGISTER_OFFSET 0x10)

Field Bits Length Initial Value
DIP_4 15:0 16 0
The SPI-4 ingress DIP-4 error counter is addressed from Block_base
0x0300 + Register_offset 0x10. The SPI-4 ingress DIP-4 error counter has
readaccess, and automatically clearsitself afteraread. The SPI-4ingress DIP-
4 error counter is used in port diagnostics to verify the integrity of the SPI-4
ingress data path.

DIP_4 TheDIP_4fieldis usedtoreadthe numberof DIP-4 errors seenon
the SPI-4 egress status interface. The DIP_4 field saturates at the value
OxFFFF, and is automatically cleared after reading to re-start DIP-4 error
counteraccumulation.

SPI-4 ingress bit alignment control register
(Block_base 0x0300 + Register_offset 0x11)

TABLE 99 - SPI-4 INGRESS BIT ALIGNMENT
CONTROL REGISTER (REGISTER_OFFSET 0x11)

Field Bits Length Initial Value
FORCE 0 1 0

The SPI-4ingressbitalignmentcontrol registerisaddressed fromBlock_base
0x0300+Register_offset0x11. The SPI-4ingress bitalignmentcontrol register
has read and write access. The SPI-4 ingress bitalignment control registeris
used to overrule the automatically selected bit phase alignments and go to
manualmode. Inmanual mode, the PHASE_ASSIGN field [Block_base 0x0800
+Register_offset 0x0c—0x1F] now defines the selected phase.

FORCE TheFORCEfieldisusedtomanuallyalignthe SPI-4ingress data.
0=Normalbitalignmentoperation
1=Forcetomanualbitalignmentmode on SPI-4 ingress data using
the PHASE_ASSIGN field.

SPI-4 ingress start up training threshold register
(Block_base 0x0300 + Register_offset 0x12)
TABLE 100-SPI-4 INGRESS START UP TRAINING
THRESHOLD REGISTER (REGISTER_OFFSET 0x12)
Field Bits Length Initial Value
STRT_TRAIN 7.0 8 0

The SPI-4 ingress start up training threshold register is addressed from
Block_base 0x0300+Register_offset0x12. The SPI-4ingress startuptraining
thresholdregisterhas read and write access. The SPI-4ingress start up training
thresholdregisteris usedto setthe number of consecutive training patterns that
willleadto OUT_OF_SYNCHonthe SPI-4ingressdata. Ifthe STRT_TRAIN
fieldis settozero, thenthe OUT_OF_SYNCH feature is disabled.

STRT_TRAIN  The STRT_TRAIN field is used to set the number of
consecutive training patternsthatwillleadto OUT_OF _SYNCH onthe SPI-4
ingress datainterface.

9.4.5 Common module block base 0x0400 registers
SPI-4 egress LID to LP map (Block_base 0x0400 +
Register_offset 0x00 - 0x3F)

TABLE 101 - SPI-4 EGRESSLID TOLP MAP

(256 ENTRIES)
Field Bits Length Initial Value
LP 7.0 8 0x00
EN 8 1 0b0

Thereare 64 entriesinthe SPI-4 egress LID to LP map forthe SPI-4ingress
interface. The entries are at Block_base 0x0400 +LID. Forexample, LID 0x00
isatBlock_base 0x0400 +0x00. A SPI-4 egress LID to LP map hasread and
write access. ASPI-4 egress LID to LP mapis used to map alogical identifier
used internally to a SPI-4 egress logical port.

Data for an inactive LP having an entry in the calendar is forwarded to
LIDO. Therefore all the LPs that have entries in the calendar tables should be
enabled.

LP TheLP programmedisassociated tothe LID with the same numberas
the register address. Eight bits support the 256 possible LPs on the SPI-4
physical interface. Only 64 LPs are supported in the IDT88P8341 device.

EN The EN bitis used to enable or disable the connection of aLID to an LP.
0=LPisdisabled
1=LPisenabled

9.4.6 Common module block base 0x0500 registers
SPI-4 egress calendar _0 (Block _base 0x0500 +
Register_offset 0x00 — OxFF)
TABLE 102 -SPI1-4 EGRESS CALENDAR 0
(256 LOCATIONS)

Field Bits Length
LP 7.0 8

Initial Value
OxFF

The SPI-4 egress calendar_0 isatBlock_base 0x0500 and has read and
write access. When the SPI-4 egress calendar_0 is selected, calendar_0is
inuse. There are 256 entriesinthe SPI-4 egress calendar_0 toschedulethe
updating of the FIFO status channel LPstothe attached device. Ifless thanthe
maximum 256 LPs are needed on the SPI-4 interface, the calendar entries
should be used for scheduling more frequent status updated for higher-speed
LPs. The value oftime-critical LPs must appear multiple timesinthe table. For
example, a multi-PHY SPI-4 could have OC-48 channels appear in the
calendar atfourtimes the rate of OC-12 channels, since the higher data rate
ofthe OC-48 channels would benefit from more frequent FIFO status channel
updates. The LP field values range from 0x00 to OxFF. The IDT88P8341 and
the attached devices must have identical calendars.

70 APRIL 10, 2006



IDT88P8341 SPIEXCHANGE SPI-3 TO SPI-4 INDUSTRIALTEMPERATURE RANGE

LP  The LP value programmed schedules a status channel update
according tothe calendar sequence.

9.4.7 Common module block base 0x0600 registers
SPI-4 egress calendar_1 (Block_base 0x0600 +
Register_offset 0x00 — 0xFF)

TABLE 103 -SPI-4 EGRESS CALENDAR 1
(256 LOCATIONS)

Field Bits Length Initial Value
LP 7.0 8 OxFF

The SPI-4 egress calendar_1 isatBlock_base 0x0600 and had read and
write access. Whenthe SPI-4 egress calendar_1 isselected, calendar_lisin
use. There are 256 entries in the SPI-4 egress calendar_1 to schedule the
updating ofthe FIFO status channel LPstothe attached device. Iflessthanthe
maximum 256 LPs are needed on the SPI-4 interface, the calendar entries
should be used for scheduling more frequent status updated for higher-speed
LPs. The value oftime-critical LPs must appear multiple timesinthe table. For
example, a multi-PHY SPI-4 could have OC-48 channels appear in the
calendar atfourtimesthe rate of OC-12 channels, since the higher data rate of
the OC-48 channels would benefit from more frequent FIFO status channel
updates. The LP field values range from 0x00 to OxFF. The IDT88P8341 and
the attached devices musthave identical calendars.

LP  The LP value programmed schedules a status channel update
according to the calendar sequence.

9.4.8 Common module block base 0x0700 registers
SPI-4 egress configuration register 0 (Block_base
0x0700 + Register_offset 0x00)

TABLE 104 -SPI-4 EGRESS CONFIGURATION
REGISTER_O (REGISTER_OFFSET 0x00)

E_DSC  The E_DSC bit enables or disables de-skewing of the SPI-4
egressdatalines.
0=Data de-skewingis disabled
1=Data de-skewingis enabled (recommended setting)

E_INSYNC_THR  The SPI-4 egress DIP-2in-synchronization thresh-
oldiscontrolledusingthe E_INSYNC_THR field. Itisrecommendedtousethe
initial value.

E_OUTSYNC_THR The SPI-4 egress DIP-2 out-of-synchronization
thresholdis controlled usingthe E_OUTSYNC_THRfield. Itisrecommended
touse theinitial value.

E_CSW_EN Theingress calendar switch enable bitis used to enable
the switching of the active calendars following the reception of the calendar
selectionword onthe status channel. Itisrecommendedto use the initial value.

0O=Egress calendar switch is disabled. Only SPI-4 egress calen-
dar_0is used.

1=Egress calendar switch is enabled. Calendar_0or calendar_1
will be used.

E_LOW
range.

The E_LOW field selects the SPI-4 egress clock frequency

0=SPI-4 egress clock is greater than or equal to 200 MHz
1=SPI-4 egress clockis less than 200 MHz

NOSTAT  The NOSTAT hitenablesthe no status channel option. Once
NOSTAT s set, the status channelisignored. There s no DIP-2 error checking,
and no status channel updating. The received status is fixed to starving. The
datachannelisputintothe IN_SYNCH state.

0=Normal status channel operation
1=Nostatus channeloptionis selected

SPI-4 egress configuration register 1 (Block_base

The SPI-4 egress configurationregister_OisatBlock_base 0x0700and has
read and write access.

The SPI-4 egress configurationregister_0is usedto setthe state ofthe SPI-
4egressinterface. Thebitfields ofthe SPI-4 egress configurationregister_Oare
described.

E_CLK_EDGE TheSPI-4egressclockactive clockedgeisselectedusing
theE_CLK_EDGE field.
0=SPI-4 egress clock uses therising clock edge
1=SPI-4 egress clock usesthefalling clock edge

Field Bits Length Initial Value 0x0700 + Register_offset 0x01)
Reserved 2:0 3 0 TABLE105-SPI-4 EGRESS CONFIGURATION
E_CLK_EDGE 3 1 0 REGISTER_1 (REGISTER_OFFSET 0x01)
E_DSC 4 1 0 Field Bits Length Initial Value
E_INSYNC_THR 95 5 Ox1F DATA MAX_T 23:0 24 0
E_OUTSYNC_THR 13:10 4 OxF ALPHA 3124 8 0
E CSW_EN 14 1 0 The SPI-4 egress configurationregister_lisatBlock_base 0x0700andhas
Reserved 15 1 0 read and write access.
E LOW 16 1 1 The SPI-4 egress configurationregister_1isusedtosetthe state ofthe SPI-
NOSTAT 17 1 0 4 egress FIFO status path interface. The bit fields of the SPI-4 egress

configurationregister_1are described.

DATA MAX_T  The SPI-4 egress DATA_MAX _T field is the maximum
timeinterval between scheduling of training sequences onthe egress data path
interface. The purpose of the datatraining interval is to allow the de-skewing
of plus or minus one hittime onthe egress datainterface if needed. Thetimeis
setforthe DATA_MAX_T field multiplied by 128 cycles.

ALPHA  The SPI-4egress ALPHA fieldisthe number of repetitions of the
datatraining sequence thatmustbe scheduled every DATA_MAX_T cycles.
The value for alpha used is actually one more than the ALPHA value
programmed intothe ALPHA field.
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SPI-4 egress status register (Block_base 0x0700 +
Register_offset 0x02)

TABLE106-SPI-4EGRESS STATUS REGISTER
(REGISTER_OFFSET 0x02)

Field Bits Length Initial Value
E_SYNCH 0 1 0
E_DSK_OOR 1 1 0
SCLK_AV 2 1 0

SPI-4 egress statusregister

The SPI-4 egress statusregisterisatBlock_base 0x0700and hasread-only
access.

The SPI-4 egress statusregisteris used to setthe state of the SPI-4 egress
synchronization.

The bitfields of the SPI-4 egress status register are described.

E_SYNCH TheSPI-4egressE_SYNCHfield describes the synchro-
nization state ofthe SPI-4 egress data path.
0=SPI-4 egress data path is out of synchronization
1=SPI-4 egress data path isin synchronization

E_DSK OOR  TheSPI-4egressE_DSK_OORfield describesthe de-
skew state of the SPI-4 egress data path.
0=SPI-4 egress data path de-skew is within range
1=SPI-4 egress data path de-skew is out of range

SCLK_AV  TheSPI-4egress SCLK_AVfield describesthe availability
state ofthe SPI-4 egress status channel clock. This functionis notavailable if
SCLK <0.5 MCLK.

0=SPI-4 egress status channel clockis hotavailable
1=SPI-4 egress status channel clock s available

SPI-4 egress calendar configuration register
(Block_base 0x0700 + Register_offset 0x03 - 0x04)

TABLE 107 - SPI-4 EGRESS CALENDAR CONFIGU-
RATION REGISTER (REGISTER_OFFSET 0x03-
0x04)

Field Acc Bits Length Initial
Value
E CALM RW 7.0 8 0
E CAL_LEN RW 13:8 6 0x01

The SPI-4 egress calendar configuration registers are at Block_base
0x0300and hasread and write access. The Register_offsetforcalendar_0is
0x03. The register offset for calendar_1is 0x04.

The bhit fields of the SPI-4 egress calendar configuration register are
described.

The IDT88P8341 calendar length can be programmed to any multiple of 4
using suitable values for the calendar entries, calendar length and calendar
M. Ifthe adjacent device is unable to configure its calendar to be a multiple of
4, conversion logic may be needed between the adjacent device SPI-4
status signals and the 88P8341 signals.

E_CAL_ M The E_CAL_M value programmed defines the number of
timesthe calendar sequence is repeated before a DIP-2 parityand “1 1" framing
words are inserted. The actual calendar_M value used is one more than the
value programmedintothe E_CAL_Mfield.

E_CAL_LEN TheE_CAL_LENVvalue programmed definesthe length of
the SPI-4 egress calendar. The actual length of the calendar is four times one
more thanthe value programmed intothe E_CAL_LEN field. For example, if
theE_CAL_LENfieldis programmed to 0x3F, the actual value used is 0x100.
The calendar length must be at least as large as the number of active SPI-4
egressLPs.

SPI-4 egress diagnostics register (Block_base
0x0700 + Register_offset 0x05)

TABLE 108 -SPI-4 EGRESS DIAGNOSTICS REGIS-
TER (REGISTER_OFFSET 0x05)

Field Bits Length Initial
Value
E_FORCE_TRAIN 0 1 0
E_ ERR_INS 1 1 0
E_DIP_NUM 5:2 4 0
BIT_DELAY 7.6 2 0

The SPI-4 egress diagnosticsregisteris addressed from Block_base 0x0700
+Register_offset 0x05. The SPI-4 egress diagnostics register has read and
write access.

E_FORCE_TRAIN TheE_FORCE_TRAINfieldisusedtoforce continu-
oustraining onthe SPI-4 egress statusinterface.
0=Normal status channel operation
1=Force continuoustraining onthe SPI-4 egress status interface

E_ERR_INS TheE_ERR_INSfieldis usedtoinsertthe number of DIP-
4errorsonthe SPI-4 egress datainterface that have been programmed into
theE_DIP_NUMfield. Afterthe DIP-4 errorsareinserted, the E_ERR_INSfield
willclearitself.

0=Normal status channel operation
1=Insert DIP-4 errors on the SPI-4 egress data interface

E_DIP_NUM TheE_DIP_NUMfieldisusedtocreate DPI-4errorsonthe
SPI-4 egress data interface. The number of errors generated is equal to the
value ofthe E_DIP_NUM field.

BIT_DELAY TheBIT_DELAY fieldisusedtodelay SPI-4 egress databit
line 0 by the number of bits programmed into the BIT_DELAY field. This may
be used for diagnostics.

SPI-4 egress DIP-2 error counter (Block_base
0x0700 + Register_offset 0x06)

TABLE 109 - SP1-4 EGRESS DIP-2 ERROR
COUNTER (REGISTER_OFFSET 0x06)

Field Bits Length Initial Value
DIP_2 15.0 16 0

The SPI-4 egress DIP-2 error counter is addressed from Block_base
0x0700 +Register_offset0x06. The SPI-2 egress DIP-2 error counter hasread
access, and automatically clearsitselfafteraread. The SPI-4 egress DIP-2 error
counterisusedinportdiagnosticsto verify the integrity of the SPI-4 egress status
channel.

DIP_2 TheDIP_2fieldis usedtoreadthe numberof DIP-2 errors seenon
the SPI-4 egress status interface. The DIP_2 field saturates at the value
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OxFFFF, and is automatically cleared after reading to re-start DIP-2 error
counteraccumulation.

9.4.9 Common module block base 0x0800 registers
SPI-4 ingress bit alignment window register
(Block_base 0x0800 + Register_offset 0x00)

TABLE110-SPI-4INGRESS BIT ALIGNMENT
WINDOW REGISTER (REGISTER_OFFSET 0x00)

Field Bits Length Initial Value
W 15.0 16 OXFFFF

The SPI-4ingressbitalignmentwindowregisterisaddressed fromBlock_base
0x0800+Register_offset0x00. The SPI-4ingress bitalignmentwindowregister
hasread and write access. The SPI-4ingress bitalignmentwindow registeris
usedinmanual bitalignment procedures anditis recommendedto leave the
Wfieldatitsinitial value.

W The Wfield is used to set the width of the SPI-4 ingress window by
setting the time between bitalignment operations. The initial value gives one
million cycles per bitalignmentadjustment opportunity.

SPI-4 ingress lane measure register (Block_base
0x0800 + Register_offset 0x01)

TABLE 111 -SPI-4 INGRESS LANE MEASURE
REGISTER (REGISTER_OFFSET 0x01)

Field Bits Length Initial Value
LANE 4.0 5 0
Reserved 75 3 0
MEASURE_BUSY 8 1 0

The SPI-4 ingress lane measure register is addressed from Block_base
0x0800 + Register_offset0x01. The SPI-4ingress lane measure register has
read and write access. SPI-4 ingress lane measure register is used in manual
bitalignmentproceduresanditisrecommendedtoleave the SPI-4ingresslane
measure register atitsinitial value.

LANE TheLANEfieldisusedtomanually controlthe measurement of SPI-
4ingress datalane alignment. The LANE field isintended for diagnostics only
and is not needed in normal operation.

0=DATAOlane selected for measurement
x=DATAx lane selected for measurement
15=DATA15lane selected formeasurement
16=CTL selected formeasurement

17=Egress status 0 selected formeasurement
18=Egressstatus 1 selected formeasurement
19=Chiptestfeature notavailable for diagnostics

MEASURE_BUSY The MEASURE_BUSY field is used to observe
whenthe LANE processis busy for manual lane assignment procedures. The
MEASURE_BUSY fieldis intended for diagnostics only andis not needed for
normal operation.

0=Normal operation
1=Lane process is busy

SPI-4 ingress bit alignment counter register
(Block_base 0x0800 + Register_offset 0x02 — 0x0B)
TABLE112-SPI-4INGRESS BIT ALIGNMENT
COUNTER REGISTER (0x02 to 0x0B)

Field Bits Length Initial Value
Cln] 9:0 10 0
The SPI-4ingress bitalignment counter registersat Block_base 0x0800are
read-onlyand contains the values of the bitalignment counters used for manual
lanealignment. Theregisters areintended for diagnostics onlyand arenotneeded in
normal operation.

SPI-4 ingress manual alignment phase/result
register (Block_base 0x0800 + Register_offset
0x0C — 0x1F)
TABLE113-SPI-4INGRESS MANUAL ALIGNMENT
PHASE/RESULT REGISTER (0x0C to O0x1F)

Field Bits Length Initial Value
PHASE_ASSIGN 7.0 8 0

The SPI-4ingress manual alignment phase/result registers at Block_base
0x0800 have read and write access. A SPI-4ingress manual alignment phase/
resultregisterisused to manually align the phase of the data lane, control lane,
statuslanes, andatestlane correspondingtoitsregisterinturnandisintended
for diagnostics only and is not needed in normal operation. Ifthe FORCE field
of Table 99, SPI-4 ingress bitalignment control register (register_offset0x11)
issettoalogic one, manual phase alignmentis enabled. Ifthe FORCE field is
settoalogic zero, normal automatic phase alignmentis enabled, and the result
canbeviewed here. There are five center taps to choose from, plus two guard
taps on either side of the center, per data bit sampled. The oldest data sample
isattap 8("right"), while the newest data sampleis attap 0 ("left"). Taps 0 and
larethe leftmargintaps for tracking purposes, while taps 7 and 8 are the right
margintaps. Atap between 2to 7 isinitially selected in automatic mode. See
Figure 7-Data sampling diagram. Register 0x0C is used for lane DATAQ.

PHASE_ASSIGN [3:0]

Used for selecting the bit phase corresponding to the rising clock edge of
|_DCLK. Thefour bits number the phases from 0to 8, relative to the positively-
clockedbit.

PHASE_ASSIGN [7:4]

Used for selecting the bit phase corresponding to the falling clock edge of
|_DCLK. The four bits numberthe phases from 0to 8, relative to the negatively-
clockedbit.

SPI-4 egress data lane timing register (Block_base
0x0800 + Register_offset 0x2A)

TABLE 114-SPI-4 EGRESS DATA LANE TIMING
REGISTER (REGISTER_OFFSET 0x2A)

Field Bits Length Initial Value
DTCO[1:0 1:.0 2 0
DTC1]1:0 32 2 0
. 2 0
DTC15[1:0] 31:30 2 0

The SPI-4 egress data lane timing register at Block_base 0x0800 +
Register_offset0x2A hasread and write access. The SPI-4 egress datalane
timing registeris used to manually alignthe phase of data lane nby adding from
0.1 clock cycle to 0.3 clock cycles of delay.
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DTCn [1:0] Usedforadding 0.1 clock cycles of output delay to SPI-
4 egress data lane n.
[1:0]=0=No added delay
[1:0]=1=Add 0.1 clock cycle of delay to data lane n

[1:0]=2=Add 0.2 clock cycles of delay to data lane n
[1:0]=3=Add 0.3 clock cycles of delay to data lane n

SPI-4 egress control lane timing register
(Block_base 0x0800 + Register_offset 0x2B)

TABLE 115-SPI-4 EGRESS CONTROL LANE
TIMING REGISTER (REGISTER_OFFSET 0x2B)
Field Bits Length Initial Value

CTLTC[1:0] 1:.0 2 0

The SPI-4 egress control lanetiming register atBlock_base 0x0800 hasread

and write access. The SPI-4 egress controllane timing register is used to

manually align the phase of the control lane by adding from 0.1 clock cycle to

0.3clock cycles of delay.

CTLTC[1:0]  Usedforadding0.1clockcycles ofoutputdelaytothe SPI-
4 egress control output.
[1:0]=0=No added delay
[1:0]=1=Add 0.1 clock cycle of delay to the control output
[1:0]1=2=Add 0.2 clock cycles of delay to the control output
[1:0]=3=Add 0.3 clock cycles of delay to the control output

SPI-4 egress data clock timing register
(Block_base 0x0800 + Register_offset 0x2C)

TABLE 116 -SPI-4 EGRESS DATA CLOCKTIMING
REGISTER (REGISTER_OFFSET 0x2C)

Field Bits Length Initial Value
DCTCI[3:0] 3.0 4 0

The SPI-4 egress data clocktiming control register at Block_base 0x0800
hasreadand write access. The SPI-4 egress data clock timing control register
isusedtomanually alignthe phase of the SPI-4 egress data clock to the data
and controllanes by adding from 0.1 clock cycle to 0.9 clock cycles of delay to
the data clock. Note thattap selectionis not monotonic with the numberin bitfield
[3:0].

DCTC [3:0] Usedforadding0.1clock cycles of output delay to the SPI-
4 egressdataclock.

[3:0]1=0=No added delay
[3:0]=1=Add 0.1 clock cycle of delay to the SPI-4 egress data clock
[3:0]=3=Add 0.2 clock cycles of delay tothe SPI-4 egress data clock
[3:0]=2=Add 0.3 clock cycles of delay tothe SPI-4 egress data clock
[3:0]=7=Add 0.4 clock cycles of delay tothe SPI-4 egress data clock
[3:0]=6=Add 0.5 clock cycles of delay tothe SPI-4 egress data clock
[3:0]=4=Add 0.6 clock cycles of delay tothe SPI-4 egress data clock
[3:0]=5=Add 0.7 clock cycles of delay tothe SPI-4 egress data clock
[3:0]=F=Add 0.8 clock cycles of delay tothe SPI-4 egress data clock
[3:0]=E=Add 0.9 clock cycles of delay to the SPI-4 egress data clock

SPI-4 egress status timing register (Block_base
0x0800 + Register_offset 0x2D)
TABLE117-SPI-4 EGRESS STATUS TIMING
REGISTER (REGISTER_OFFSET 0x2D)

Field Bits Length Initial Value
STCO[1:0] 1:.0 2 0
STC1[1:0] 3:2 2 0

The SPI-4egressstatustiming registeratBlock_base 0x0800+Register_offset
0x2D hasread andwrite access. The SPI-4 egress status timing registeris used
tomanually align the phase ofthe status lane n by adding from 0.1 clock cycle
to0.3clock cycles of delay. The STCO[1:0]and STC1[1:0] fields are valid only
for LVDS status, not for LVTTL status.

STCn [1:0] Used foradding 0.1 clock cycles of output delay to SPI-
4egressstatuslanen.
[1:0]=0=No added delay
[1:0]=1=Add 0.1 clock cycle of delay to status lane n
[1:0]=2=Add 0.2 clock cycles of delay to status lane n
[1:0]=3=Add 0.3 clock cycles of delay to status lane n

SPI-4 egress status clock timing register
(Block_base 0x0800 + Register offset 0x2E)

TABLE118-SPI-4 EGRESS STATUS CLOCK TIM-
ING REGISTER (REGISTER_OFFSET 0x2E)

Field Bits Length Initial Value
SCTC[3:0] 30 4 0

The SPI-4 egress status clock timing register at Block_base 0x0800 +
Register_offsetOx2E hasread and write access. The SPI-4 egress status clock
timing registeris used tomanually align the phase of the SPI-4 egress status clock
tothe status outputs by adding from 0.1 clock cycle to 0.9 clock cycles of delay
tothe status clock output. Note thattap selectionis notmonotonic with the number
inhitfield[3:0].

SCTC [3:0] Usedforadding 0.1 clock cyclesof output delay tothe SPI-
4 egress status clock output.

[3:0]1=0=No added delay
[3:0]=1=Add 0.1 clock cycle of delay tothe SPI-4 egress status clock
[3:0]=3=Add 0.2 clockcycles of delaytothe SPI-4 egress status clock
[3:0]=2=Add 0.3clockcycles of delaytothe SPI-4 egress status clock
[3:0]=7=Add 0.4 clockcycles of delaytothe SPI-4 egress status clock
[3:0]=6=Add 0.5 clockcycles of delaytothe SPI-4 egress status clock
[3:0]=4=Add 0.6 clock cycles of delaytothe SPI-4 egress status clock
[3:0]=5=Add 0.7 clockcycles of delaytothe SPI-4 egress status clock
[3:0]=F=Add0.8clock cyclesof delaytothe SPI-4 egress status clock
[3:0]=E=Add 0.9 clock cycles of delay tothe SPI-4 egress status clock
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9.4.10 Common module block base 0x0900 registers
PMON timebase control register (Block base
0x0900 + Register_offset 0x00)

TABLE119-PMON TIMEBASE CONTROL REGIS-
TER(REGISTER_OFFSET 0x00)

Field Bits Length Initial Value
INTERNAL 0 1 0b0
TIMER 1 1 0b0
MANUAL 2 1 0b0

Asingle PMONtimebase moduleisavailableinthe IDT88P8344. The PMON
timebase module directs atimebase eventtoall PMON modulesinthe device.
Thetimebase period can be internally or externally generated. The selection
ismade bythe INTERNAL flaginthe PMON update control register. Asnapshot
ofthe countersistakenwhenthe timebase expiresandthe countersare cleared.
The PMON update control registeris atcommonmodule 0x8000+Block_base
0x0900 + Register_offset 0x00 = 0x8900 and has read and write access.

INTERNAL Selectsbetweeninternal or external timebases for perfor-
mance monitoring. The internal timebase is either generated by the internal
processor or by afree running timer. The selectionis made by the TIMER flag
in the PMON update control register. When the time interval expires, the
TIMEBASE pin is asserted for sixteen MCLK cycles. The timebase event is
captured by the timebase statusinthe supportinterrupt status register.

0= External timebase from the TIMEBASE pin is selected. The externally
generated timebase signal is applied to the TIMEBASE pin. A positive edge
detector generatesthe timebase event.

1=Internaltimebaseis selected. Whenthetimeinterval expires, the TIMEBASE
pinis driven high for sixteen MCLK cycles.

TIMER Selects betweenthe internal free-running timebase or amicropro-
cessor-controlled write togenerate the timebase event. The TIMER field is valid
only when the INTERNAL field is a logic one.

0=Selectsthe microprocessor generated timebase
1=Selectstheinternal free-running timebase

MANUAL Themicroprocessor generatesaninternaltimebase event
by awrite access withalogical one to the MANUAL flag inthe PMON Update
Control Registerifthe microprocessortimebase is selected. The MANUAL bit
is self-clearing. The MANUAL field is only validif the TIMER field is alogic zero.

0=Nooperation
1=Atimebase eventis generated

Timebase register (Block_base 0x0900 +
Register_offset 0x01)
TABLE120-TIMEBASE REGISTER
(REGISTER OFFSET 0x01)
Field Bits Length Initial Value
PERIOD 26:0 27 0x4A2 8600

Thetimebase registerisatBlock_base 0x0900 + Register_offset0x01and
has read and write access.

Thetimebase period forfree-runningtimersis configured by the PERIOD field
inthetimebase register. The PERIOD field specifies the number of MCLK clock
cycles required for a single event. The PERIOD field is only valid if both the
INTERNAL and TIMER fields are a logic one.
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Clock generator control register (Block_base
0x0900 + Register_offset 0x010)

TABLE 121 -CLOCKGENERATORCONTROL
REGISTER (REGISTER_OFFSET 0x10)

Field Bits Length Initial Value
OCLKO_EN 0 1 0b01
N_OCLKO 2.1 2 Ob11
Reserved 3 1 0b0
OCLK1_EN 4 1 Ob1
N_OCLK1 6.5 2 Ob11
Reserved 7 1 0b0
OCLK2_EN 8 1 Ob1
N_OCLK2 10:8 2 Ob11
Reserved 11 1 0b0
OCLK3_EN 12 1 Ob1
N_OCLK3 14:13 2 Ob11
Reserved 16:15 2 0b0
N_MCLK 18:17 2 Ob11

The clock generator control register is at common module Block_base
0x0900 + Register_offset 0x010.

The clock generator provides four clock outputs on the OCLK]3:0] pins,
MCLK forinternal use, and SPI-4 dataand FIFO status channel egress clocks.
The OCLK]3:0] clock frequencies canbe selected independently of each other.
OCLK[3:0] outputs can be used as SPI-3 clock sources. The OCLK][3:0] pins
are separately enabled by setting each associated enable flagin Table 121 -
Clock generator control register (Register_offset0x10). Whenan OCLK[3:0]
outputis notenabled, itisinalogic low state. MCLK is the internal processing
clock, andisalways enabled. Referto Table 122 - OCLK and MCLK frequency
selectencoding, for selecting the frequencies of MCLK and OCLKSs.

During either ahardware or a software reset, the OCLK[3:0] pins are all logic
low. Immediately following reset, all OCLK[3:0] outputs are active with the output
frequency defined by pll_oclk divided by the initial value inthe Table 121 - Clock
generator control register (Block_base 0x0900 + Register_offset 0x10).

The clock generator control register atindirectaddress 0x8910 has read and
write access. The clock generator control register is used to setthe frequency
of MCLK and the OCLK outputs, as well as to enable the OCLK outputs. Note
thatdivider values should be chosen sothat OCLK[3:0]and MCLK are within
their specified operating range providedin Table 136, OCLK[3:0] clock outputs
and MCLK internal clock.

OCLKI[K]_EN  Usedforenabling the kth OCLK output

0=0CLK][K] is not enabled and OCLK[K] is at a logic zero

1=0CLK]|K]is enabled and active

N_OCLK[K][1:0] Selectthe OCLK[K]frequency accordingto Table 122-
OCLK and MCLK frequency select encoding.

N_MCLK|K] Selectthe MCLK frequency according to Table 122-OCLK
and MCLK frequency selectencoding.

TABLE 122 - OCLK AND MCLK FREQUENCY
SELECT ENCODING

N_MCLK & N_OCLK[k] Frequency Selects Frequency
00 pll_oclk/4
01 pll_oclk/6
10 pll_oclk/8
11 pll_oclk/10
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General purpose I/0 (Block_base 0x0900 +
Register_offset 0x20)

TABLE 123 - GPIO REGISTER (REGISTER_OFFSET
0x20)

Field Bits Length Initial
Value
DIR_OUT 4.0 5 0x00
Reserved 75 3 0x0
LEVEL 12:8 5 0x00
Reserved 15:13 3 0x0
MONITOR_EN 20:16 5 0x00

Five general purpose 1/O pins are provided. Each pin I/O direction is
controlled bythe DIR_OUT fieldinthe GPIOregister. Thelogicallevel ona GPIO
pin is controlled by the LEVEL field in the GPIO register if DIR_OUT=1
(pin=output), or sensedif DIR_OUT=0 (pin=input). Optionally, the LEVEL bit
canmonitor the logic level of any bit selected fromthe indirect access space if
MONITOR_EN is set high. With MONITOR_EN set high, bits in the indirect
access space can be selected formonitoring by the ADDRESS and BIT fields
inthe GPIO monitortable.

The general purpose /O registers are at common module Block_base
0x0900 and have read and write access.

DIR_OUT[4:0] Usedforconfiguringeach GPIO pinaseitheraninputor
anoutput

0=GPIO pinisaninput

1=GPIOpinisanoutput

LEVEL[4:0] Used for sensing or driving each GPIO pin

0=GPIO pinis sensed as a logic zero ifan input, or drivento a logic zero if
anoutput

1=GPIO pinis sensed as a logic one if an input, or driven to a logic one if
anoutput

MONITOR_EN [4:0] Usedforenablingthe monitoroutputfunctionforeach
GPIO pin. GPIO pins used as monitors must also be configured to be outputs.
AlIGPIO pins must be used as either monitors or as normal I/O; no mixing of
the monitoring function and the normal /O function s permitted.

0=GPIO pinis used asan I/O pin

1=GPIO pinis used as a monitor pin

GPIO monitor table (Block_base 0x0900 +
Register_offset 0x21 - 0x25)

TABLE 124 - GP1IO MONITOR TABLE (5 ENTRIES
0x21-0x25 FOR GP10[0] THROUGH GPIO[4])

Field Bits Length Initial Value
ADDRESS 15:0 16 0x0000
Reserved 2316 8 0x00
BIT 28:24 5 0x00
Reserved 31:29 3 0x0

Abitin the indirect access space can be selected for monitoring by the
ADDRESS and BIT fieldsin the GPIO monitor table.

The GPIO Monitor Table for GPIO[0] is at Common_Module 0x8000+
Block_base 0x0900 + Register_offset 0x21=0x8921.

The GPIO Monitor Table for GPIO[1] is at Common_Module 0x8000+
Block_base 0x0900 + Register_offset 0x22 =0x8922.

The GPIO Monitor Table for GPIO[2] is at Common_Module 0x8000+
Block_base 0x0900 + Register_offset 0x23=0x8923.

The GPIO Monitor Table for GPIO[3] is at Common_Module 0x8000+
Block_base 0x0900 + Register_offset 0x24 =0x8924.

The GPIO Monitor Table for GPIO[4] is at Common_Module 0x8000+
Block_base 0x0900 + Register_offset 0x25=0x8925.

ADDRESS[15:0]  Usedforconfiguringtheindirectaddress select when
the GPIO pins are putinto monitor mode.

BIT[4:0]
monitor mode.
BIT[4:0]=0x00 selects data bit 0.

Used for selecting the register bit (1 of 32) for a GPIO putinto

BIT[4:0]=0x1F selects data bit 31.

Version number register (common module
Block_base 0x0900 + Register_offset 0x30)

TABLE 125-VERSION NUMBER REGISTER
(REGISTER_OFFSET 0x30)

Field Bits Length Initial Value
Version 7.0 8 0x01
ID 15:8 8 OxF8

The version number register is a read-only sixteen-bit register at
Common_module 0x8000 + Block_base 0x0900 + Register_offset 0x30 =
0x8930 in the indirect register access space. The version number register
contains hard-coded values that can be read to verify the microprocessor read
pathis correct, andthatthe correct partis installed.

VERSION The hardware version is read from this field.

ID The hardware identification is read from this field.
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10. JTAG INTERFACE

The device supports the optional TRST input signal. It supports a TCK
clock frequency up to 10MHz.

TABLE 126 -JTAGINSTRUCTIONS

Code Instruction Function
000 EXTEST JTAGfunction
001 IDCODE JTAGfunction
010 SAMPLE JTAG function
011 CLAMP JTAGfunction
100 HIGHZ JTAGfunction
101 Private Private function
111 BYPASS JTAG function

Versionfield equals 0

JTAG ID #0x044E MANUFACTURER ID 0x033 LAST BIT IS 1.

11.ELECTRICAL AND THERMAL SPECIFICATIONS
11.1 Absolute maximum ratings
TABLE 127 - ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Conditions Min.® Max.® Unit
Core Digital Supply Voltage \/DDC18 Vss=0, AVss=0, Tj=25°C 0.3 2.2 v
/O Digital Supply Voltage \/DDT33 -0.3 4.6 v
Analog Supply Voltage V/DDA18 0.3 3.6 v
Analog Supply Voltage V/DDA33 -0.3 3.6 v
/0 Input Voltage for CMOS VinL -0.5 6.0 v
/0 Input Voltage for LVTTL VinL 0.5 6.0 \
I/O Output Voltage Vout -0.5 4.6 v
Latch-up Current lo - 100 mA
ESD Performance (HBM) - 2000 v
AmbientOperating Temperature | Ta(Industrial) -40 +85 °C
Ambient Operating Temperature | Ta(Commercial) 0 +70 °C
Storage Temperature Ts -65 +150 °C

NOTE:
1. Functional and tested operating conditions are given in Table Absolute Maximum Ratings are stress ratings only, and functional operation
at the maximum is not guaranteed. Stresses beyaond those listed may affect device reliability or cause permament damage to the device.

11.2 Recommended Operating Conditions

TABLE 128 -RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Conditions Min. Typ. Max. Unit
Core Digital Supply Voltage VDDC18 Vss=0 1.68 1.8 1.96 V
/0 Digital Supply Voltage VDDT33 Vss=0 3.0 3.3 3.6 V
Analog Supply Voltage \/DDA18 Vss=0 1.68 18 1.96 V
Analog Supply Voltage \/DDA33 Vss=0 3.0 33 3.6 v
AmbientOperating Temperature | Ta(Industrial) -40 25 +85 °C
Ambient Operating Temperature | Ta(Commercial) 0 25 +70 °C
Junction Temperature TJ - - +110 °C
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11.3 Terminal Capacitance
TABLE 129 -TERMINAL CAPACITANCE

Parameter Symbol Conditions Min. Typ. Max. | Unit
Input Capacitance Ci Measured atVin=Vout=Vss - - 8 pF
Load Capacitance Co Ta=25°C - 20 pF
Load Capacitance for OCLK Co - 30 pF
[3:0]signals
Load Capacitance for Co - 100 pF
microprocessor interface
11.4 Thermal Characteristics
TABLE130-THERMAL CHARACTERISTICS
Parameter Symbol Conditions Value
Typical Power Dissipationtotal PT Ta=25°C 35w
Typical Power Dissipation from 1.8V PvDD18 Ta=25°C 19w
Typical Power Dissipation from 3.3V PvDD33 Ta=25°C 16W
Thermal Resistance (Junctionto case) QJc 45°C/IW
Thermal Resistance (Junctionto board) 0B 4.1°C/W
Thermal Resistance (Ambient) BJA Airflow0.0m/s 15.4°C/W
Airflow1.0m/s 11.7°C/W
Airflow2.0m/s 10.2°C/W
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11.5 DC Electrical characteristics

TABLE131-DCELECTRICAL CHARACTERISTICS

Parameter Description | Min. | Typ. | Max. | Unit | Test Conditions
CMOS 1/0

ViL Input Low Voltage 0.3 — 0.8 v

VIH InputHigh Voltage 2.0 — VD33+0.3 V

VoL OutputLow Voltage Vss — 0.4 V VD33=min, loL=max_load (Note 1)
VOH OutputHigh Voltage 2.4 — VD33 V VD33=min, loH=max_load (Note 1)
VRESETBH RESETB ResetInputHigh Voltage 1.47 — — V

VRESETBL RESETB Reset Input Low Voltage — — 0.95 Vv

VRESETBHYST| RESETB Reset Input Hysteresis Voltage 0.53 — — V

liLPU Input Low Current (with pullups) -100 -50 -4 HA ViL=Vss

liLPU Input High Current (with pullups) -10 0 +10 HA VIL=VD33

liL Input Low Current (without pullups) -10 0 +10 HA ViL=Vss

lH Input High Current (without pullups) -10 0 +10 HA VIH=VD33

loz Offstate outputcurrent -10 0 +10 HA VD33=MAX

LVTTLI/O

ViL Input Low Voltage -0.3 — 0.8 V

VIH InputHigh Voltage 2.0 — VD33+0.3 V

VoL OutputLow Voltage Vss — 0.4 Vv VD33=MIN, loL=8mA

VOH OutputHigh Voltage 2.4 — VD33 V VD33=MIN, loH=-8mA

IL Input Current -5 0 +5 HA VD33=MAX

loz Off state outputcurrent -10 0 +10 HA VD33=MAX

SPI-4 LVDS 1/0

Input Characteristics

VIN Input Voltage Range, VP or VN 0 — 2400 mv [VGPG| <925 mV

[VIDTH | Differential Voltage Required to Toggle Input 100 — — mv [VGPG| < 925 mV

VHYST Input Differential Hysteresis, VIDTHH - VIDTHL 25 — — mv

RIN Input Differential Impedance 90 100 110 Ohms | PtoNinput

Output Characteristics

VoL Output Low Voltage, VP or VN 925 — — mv RDIFF_TERM = 100

VOH Output High Voltage, VP or VN — — 1475 mv RDIFF_TERM = 100

Vos OutputOffsetVoltage 1125 — 1375 mv RDIFF_TERM = 100

delta Vos Change in Vos between “0” and “1” — — 25 mv RDIFF_TERM = 100

|Vop| Output Differential Voltage 250 — 450 mv RDIFF_TERM = 100

|delta Vop| | Change in [VoD| between “0” and “1” 50 (DC) — 150 (AC) mv RDIFF_TERM = 100

Ro Output Single-ended Impedance 40 100 140 Ohms

delta Ro Ro mismatch between P and N — — 10 %

Isp, ISN Output Short Circuit Current — — 40 mA P or N output shorted to Vss
ISPN Output Short Circuit Current — — 12 mA Pand N outputs shorted together
[IXP[, [IXN]| Power-off outputleakage — — 10 YA VD33 = Vss
NOTE:

1. Maximum load = 8 mA for microprocessor data bus DBUS[7:0]; maximum load= 4 mA for all other CMOS outputs.
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11.6 AC characteristics
11.6.1 SPI-3 I/O timing

Referto[SPI-3in Glossary] forlogical timing diagrams ofthe SPI-3and SPI-
4interfaces. Note thatunderclocking and overclocking forthe SPI-4 and SPI-

3interfacesis supported.

INDUSTRIALTEMPERATURE RANGE

SPI-3 Input / Output
SPI-3inputand outputtiming is shown in the following paragraph.

I_FCLK, E_FCLK
Th
Tsu - >
SPI3_I_DAT
Td
SPI3_E_DAT

6372 drw30

Figure 34. SPI-3 I/O timing diagram

TABLE 132-SPI-3 ACINPUT/OUTPUT TIMING SPECIFICATIONS

|_FCLK, E_FCLK Unit Min. | Typ. | Max. | Description

Duty cycle % 30 — 70 | InputSPI-3clock duty cycle
Frequency MHz | MCLK/4| — 133 | ILFCLK, E_FCLK

TR, TF ns — — 2 Rise fall time (20%, 80% )
All outputs

D ns 2.33 — | 5.65 | OutputdelayafterE_FCLK
TR, TF ns — — 2 Rise fall time (20%, 80% )
All inputs

TSU ns 1 — — | Inputsetup before|_FCLK

TH ns 0.65 — — | Inputholdafter|_FCLK
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11.6.2 SPI-4 LVDS Input / Output

SPI-4inputand output timing is shown in the following paragraph. Double
Data Rate protocolis usedfor dataand statustransfer. The SPI-4 LVDS signals
use adynamic data alignmentattheingress.

SPI4_I_DCLK,

SPI4_E_ N
4Th7 Th=
Tsu _ Tsu
SPI4_I_DAT,
SPI4_E_STAT

Td Td
||
SPl4_E_DAT, \\
SPI4_|_STAT

Figure 35. SPI-4 1/0 timing diagram

6372 drw31
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TABLE133-SPI1-4.2LVDS ACINPUT/OUTPUT TIMING SPECIFICATIONS

Inputs Unit Min. | Typ. | Max. | Description

Duty cycle % 45 50 55 | |_DCLKingress clock duty cycle
Frequency (DDR) [ MHz 80 — 200 | Ingressclockfrequency,| LOW=1
Frequency (DDR) [ MHz 200 | 311 | 400 | Ingressclockfrequency,| LOW=0
TR, TF ps 300 — 500 | Inputrise or fall time ( 20%, 80% )
Deskew ul — — | +-1 | Bitlinedeskew

Outputs

Duty cycle % 45 50 55 | E_DCLKEgress clock duty cycle
Frequency (DDR) [ MHz 80 — 200 | Egressclockfrequency,E_LOW=1
Frequency (DDR) [ MHz 200 | 311 | 400 [ Egressclockfrequency,E_LOW=0
TR, TF ps 300 — 500 | Output rise or fall time (20%, 80% )
Tskew ps — — 50 | Outputdifferential skew, PtoN
SYNTH Jitter ul — — 0.1 | PLLjitterasafractionofthe clockcycle
TD ns — — — | Adjustable

11.6.3 SPI-4 LVTTL Status AC characteristics
TABLE134-SPI-4LVTTLSTATUS ACCHARACTERISTICS

Parameter [ symbol | Conditions| Min | Typ | Max | uUnit
SPI-4 LVTTL Status®
STAT_T[1:0]to SCLK_Tsetuptime| Tsu 2 ns
SCLK_TtoSTAT_T[1:0]holdtime | TH 0.5 ns
SCLK_T to STAT_T[1:0] delay D 1 12 ns

NOTE:

1. For the SPI-4 LVTTL valid, hold & setup the edge is configurable. The SPI-4 ingress LVTTL status clock active edge is
configured by |_CLK_EDGE field in Table 89-SPI-4 Ingress Configuration Register on page 66. The SPI-4 egress LVTTL
status clock active edge is configured by E_CLK_EDGE field in Table 104-SPI-4 Egress Configuration Register on page 70.

11.6.4 REF_CLK clock input

TABLE 135 - REF_CLK CLOCKINPUT
REF_CLK | Unit Min. | Typ. | Max.
Duty cycle % 30 50 70 | REF_CLKclockinputduty cycle
FREF_CLK | MHz | 125 [19.44 [ 25 | Mainreferenceclockinput
TR, TF ns — — 5 | Rise fall time (20%, 80% )

11.6.5 MCLK internal clock and OCLK[3:0] clock outputs
TABLE 136 -OCLK[3:0] CLOCK OUTPUTS AND MCLK INTERNAL CLOCK

OCLK]3:0] Unit Min. | Typ. | Max. | Description

Duty cycle % 45 50 55 | OCLK]3:0]outputs, clock duty cycle
Frequency MHz 40 104 | 133 | OCLK[3:0], programmable
Outputskew Onepll_oclkcycle of deliberate
between OCLKs skew between each OCLK[3:0]

TR, TF ns 1 2 OCLK][3:0] rise, fall time (20%,80%)
MCLK

Frequency ~ [MHz | 80 | — [ 100 [ Programmable

11.6.6 Microprocessor interface
TABLE137-MICROPROCESSORINTERFACE

All outputs [ Unit Min. | Typ. | Max. | Description

TR, Tf ns 10 | Rise, falltime (20%, 80%)
All inputs

TR, TF | ns | | | 10 | Rise, fall time (20%,80%)
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11.6.6.1 Microprocessor parallel port AC timing
specifications

Besuretoconnect SPI_ENtoalogiclowwhen using the parallel P interface
mode.

Read cycle specification Motorola non-multiplexed (MPM=0)

tRC
i< > tRecovery !
i tDW - >
| -« :
DSB + CSB e N
< tRWH _
' <> AWV g
rRWB A E }
7 tADH |
<AV |
ADD[5:0] < Valid Address i
’ tDAZ
tPRD | < >
¢ b | |
| |
READ DBUS][7:0] \>.& Valid Data >%

6372 drw32

Figure 36. Microprocessor parallel port Motorola read timing diagram

TABLE 138-MICROPROCESSORPARALLEL PORT MOTOROLA READ TIMING

Symbol | Parameter MIN MAX Unit
T Internal main clock period (MCLK) 80 100 MHz
tRC Readcycletime 5.5T+25 ns
tow Valid DSB width 5.5T+20 ns
tRWV Delay from DSB to valid read signal T/2-4 ns
tRWH R/WBtoDSB holdtime 27+10 ns
tav Delay from DSB to Valid Address T/2-4 ns
tADH AddresstoDSB holdtime 2T7+10 ns
tRPD DSB to valid read data propagation delay 5.5T+20| ns
tDAZ Delay from read data active to high Z 12 ns
tRecovery | Recovery time fromread cycle 5 ns
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Write cycle specification Motorola non-multiplexed (MPM=0)

\ twe tRecovery .
et > —— -

DSB + CSB / N = \
tRWH 5
R/WB NN NN A ; ;

[
//

Y WA

Y

- tAH -
Lt R 7:\Y
ADD[5:0] >< Valid Address ><
- DAW -
tDv .

-}
Write DBUS[7:0] >< Valid Data ><
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Figure 37. Microprocessor parallel port Motorola write timing diagram

TABLE 139-MICROPROCESSORPARALLEL PORT MOTOROLAWRITE TIMING

Symbol | Parameter MIN MAX Unit
T Internal main clock period (MCLK) 80 100 MHz
twe Write cycletime 2.5T+17 ns
ow Valid DSBwidth 2.5T+12 ns
tRWV Delay from DSB to valid write signal T/2-4 ns
tRWH R/WBto DSB holdtime 2.5T+12 ns
tav Delay from DSB to Valid Address T/2-4 ns
tAH AddresstoDSB holdtime 2.5T+12 ns
tov Delay from DSB to valid write data T/2-4 ns
DHW Write datato DSB holdtime 2.5T+12 ns
tRecovery [ Recoverytime fromwrite cycle 5 ns
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Read cycle specification Intel non-multiplexed bus (MPM=1)

tRC

-
|
|
|

CSB + RDB ﬂ
|

-

P tRecovery |

Z

ADDI5:0]

>

Valid Address

Read DBUSJ[7:0]

NOTE:

1. WRB should be tied to High.

TABLE 140-MICROPROCESSORPARALLEL PORTINTEL MODE READ TIMING

<E : ; !( Valid Data
|

Figure 38. Microprocessor parallel port Intel mode read timing diagram

- GED aEp aEb e e an a» o
o]
Y
lo.

Symbol | Parameter MIN MAX Unit
T Internal main clock period (MCLK) 80 100 MHz
trRC Readcycletime 5.5T+25 ns
tRDW Valid RDB width 5.5T+20 ns
tav Delay from RDB to Valid Address T/2-4 ns
tAH AddresstoRDB holdtime 2.5T+12 ns
tRPD RDB to valid read data propagation delay 5.5T-20 ns
DAz Delay from read data active to High-Z 12 ns
tRecovery | Recoverytime fromread cycle 5 ns
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Write cycle specification Intel non-multiplexed bus (MPM=1)

- :
TWRW ;

, TRecovery ,
twC > >

1t >
WRB + CSB f\ /—\

| - tAH |

<« tAV |

ADDI5:0] | >< Valid Address
; < tDHW

Write DBUSI[7:0] ><

1R

NOTE:
1. RDB should be tied to a logic one.

Figure 39. Microprocessor parallel port Intel mode write timing diagram

TABLE 141-MICROPROCESSORPARALLEL PORTINTEL MODEWRITE TIMING

Symbol | Parameter MIN MAX Unit
T Internal main clock period (MCLK) 80 100 MHz
twe Write cycletime 2.5T+19 ns
tWRW Valid WRBwidth 2.5T+14 ns
tav Delay from WRB to Valid Address T/2-2 ns
tAH Addressto WRB hold time 2.5T+12 ns
tov Delay from WRB to valid write data T/2-2 ns
DHW Write datato WRB hold time 2.5T+12 ns
tRecovery [ Recovery time from read cycle 5 ns
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11.6.6.2 Serial microprocessor interface (serial
peripheral interface mode)
Timing Characteristics

The maximum SPI Data transfer clock frequency is 2 MHz. The detail
information of the timing characteristicsis shownin below andtiming diagramis
shownin Figure 40, Microprocessor serial peripheralinterface timing diagram.

tCSH
CSB
tcss tCLH toLL tcsp st
D < > » el
SCLK L/ —Jm N\

tDIS| [tDIH

A
SDI Valid Input
tPD tDF |

High Impedance High Impedance
SDO %ﬂ Valid Output X g X o Tpecan

6372 drw36

Figure 40. Microprocessor serial peripheral interface timing diagram

TABLE142-MICROPROCESSOR SERIAL PERIPHERAL INTERFACETIMING

Symbol Description Min. Max. Unit
fop SCLK Frequency 2.0 MHz
fcsH Minimum CSB High Time 100 ns
tcss CSB Setup Time 50 ns
tcsb CSB Hold Time 100 ns
tcLD SCLK Clock Disable Time 50 ns
tCLH SCLK Clock High Time 205 ns
tcLL SCLK Clock Low Time 205 ns
tDis SDI Data Setup Time 50 ns
tDH SDI Data Hold Time 150 ns
tPD SDO OutputDelay 150 ns
tDF SDO Output Disable Time 50 ns
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12. MECHANICAL CHARACTERISTICS

12.1 Device overview

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 32 33 34

o A
B B
Cc Cc
D D
E E
F F
G G
H H
J J
K K
L L
M M
N N
P P
R R
T T
u U
v \'
w w
Y Y
AA AA
AB AB
AC AC
AD AD
AE AE
AF AF
AG AG
AH AH
AJ AJ
AK AK
AL AL
AM AM
2 . A~
AP AP

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 32 33 34

= J m O O O

VDDAS33 VDDA18 VD33 SPI3_INGRESS SPI3_EGRESS

6372 drwa7

H N [ [] ] []

VSSA18 VSS SPI4_INGRESS SPI4_EGRESS PROCESSOR TEST, CONFIG, MISC

PBGA (BH820-1, order code: BH)
TOP VIEW
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12.2 Pin name/ball location table

SIGNAL PIN NAME| BALL || SIGNAL PIN NAME | BALL || SIGNAL PIN NAME | BALL || SIGNAL PIN NAME | BALL
RESERVED A4 RESERVED N5 RESERVED AC5 RESERVED AM6
RESERVED E5 RESERVED N3 RESERVED AC4 RESERVED AL6
RESERVED B4 RESERVED N2 RESERVED AD1 RESERVED AP6
RESERVED D4 RESERVED N1 RESERVED AD2 RESERVED ANG
RESERVED A3 RESERVED R5 RESERVED AD5 RESERVED AL7
RESERVED C4 RESERVED P5 RESERVED AD4 RESERVED AK7
RESERVED B3 RESERVED P4 RESERVED AD3 RESERVED AN7
RESERVED C2 RESERVED P2 RESERVED AE1 RESERVED AM7
RESERVED C1 RESERVED P1 RESERVED AE3 RESERVED AK8
RESERVED C3 RESERVED P3 RESERVED AE2 RESERVED AP7
RESERVED D3 RESERVED R4 RESERVED AE4 RESERVED AM8
RESERVED D1 RESERVED R3 RESERVED AF3 RESERVED AL8
RESERVED F5 RESERVED T5 RESERVED AES5 RESERVED AK9
RESERVED D2 RESERVED R2 RESERVED AF1 RESERVED ANS
RESERVED E3 RESERVED R1 RESERVED AF2 RESERVED AP8
RESERVED El RESERVED T4 RESERVED AF5 RESERVED AL9
RESERVED F4 RESERVED us RESERVED AF4 RESERVED AK10
RESERVED E2 RESERVED T3 RESERVED AG2 RESERVED AM9
RESERVED F3 RESERVED T2 RESERVED AG1 RESERVED AN9
RESERVED F2 RESERVED T1 RESERVED AG4 RESERVED AP9
RESERVED G4 RESERVED U3 RESERVED AG3 RESERVED AL10
RESERVED F1 RESERVED U4 RESERVED AH1 RESERVED AM10
RESERVED G5 RESERVED u2 RESERVED AH2 RESERVED AN10
RESERVED G3 RESERVED ul RESERVED AH3 RESERVED AP10
RESERVED H5 RESERVED V5 RESERVED AG5 RESERVED AK12
RESERVED G2 RESERVED Vi RESERVED AH4 RESERVED AK11
RESERVED Gl RESERVED V2 RESERVED All RESERVED AL11
RESERVED H4 RESERVED V4 RESERVED AJ4 RESERVED AN11
RESERVED H2 RESERVED W3 RESERVED AJ2 RESERVED AP11
RESERVED H3 RESERVED w1 RESERVED AJ3 RESERVED AM11
RESERVED H1 RESERVED V3 RESERVED AK1 RESERVED AL12
RESERVED J5 RESERVED W2 RESERVED AK2 RESERVED AM12
RESERVED J4 RESERVED W5 RESERVED AH5 RESERVED AK13
RESERVED J3 RESERVED w4 RESERVED AK4 RESERVED AN12
RESERVED J2 RESERVED Y1 RESERVED ALl RESERVED AP12
RESERVED J1 RESERVED Y2 RESERVED AL2 RESERVED AL13
RESERVED K5 RESERVED Y5 RESERVED AK3 RESERVED AM13
RESERVED K4 RESERVED Y3 RESERVED AM1 RESERVED AN13
RESERVED K3 RESERVED Y4 RESERVED AM2 RESERVED AP13
RESERVED K2 RESERVED AAl RESERVED AM3 RESERVED AN14
RESERVED K1 RESERVED AAS RESERVED AL3 RESERVED AK14
RESERVED L5 RESERVED AA2 RESERVED AP3 RESERVED AL14
RESERVED L4 RESERVED AA3 RESERVED AL4 RESERVED AM14
RESERVED L3 RESERVED AA4 RESERVED AM4 RESERVED AP14
RESERVED M5 RESERVED AB4 RESERVED AN4 RESERVED AM15
RESERVED L2 RESERVED AB1 RESERVED AP4 RESERVED AL15
RESERVED L1 RESERVED AB2 RESERVED AKS5 RESERVED AN15
RESERVED M4 RESERVED AC2 RESERVED] ALS RESERVED AP15
RESERVED M3 RESERVED AB5 RESERVED AN5 RESERVED AK15
RESERVED M2 RESERVED AB3 RESERVED AM5 RESERVED AL16
RESERVED M1 RESERVED AC1 RESERVED AK6 RESERVED AK16
RESERVED N4 RESERVED AC3 RESERVED AP5 RESERVED AM16
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12.2. Pin name/ball location table (continued)

SIGNAL PIN NAME| BALL || SIGNAL PIN NAME | BALL| SIGNAL PIN NAME| BALL]| SIGNAL PINNAME | BALL
RESERVED AK17 || RESERVED AL26 || SPI4_E_DAT_N[12]|AC31 [| SPI4_I_DAT_N[4] [K31
RESERVED AN16 || RESERVED AM27 || SPI4_E_DAT_P[11] |AC34 || SPI4_I_DAT P[3] [K30
RESERVED AP16 || RESERVED AN27 || SPI4_E_DAT_N[11]|AC33 || SPI4_I_DAT_N[3] [J30
RESERVED AL17 RESERVED AK27 || SPI4_E_DAT_P[10] [AB31 || SPI4_I_DAT_P[2] |J32
RESERVED AK18 || RESERVED AL27 || SPI4_E_DAT_N[10]| AB30 || SPI4_I_DAT_N[2] [J33
RESERVED AM17 || RESERVED AN28 || SPI4_E_DAT_P[9] |AB34 || SPI4_I_DAT P[1] |J34
RESERVED AN17 || RESERVED AP28 || SPI4_E_DAT_N[9] [AB33 || SPI4_I_DAT_N[1] |H34
RESERVED AP17 || RESERVED AL28 || SPI4_E_DAT P[8] |AA3L || SPI4_I_DAT P[0] [H32
RESERVED AK20 || RESERVED AM28 || SPI4_E_DAT_N[8] |AA30 || SPI4_I_DAT_N[0] |H33
RESERVED AL18 RESERVED AP29 || SPI4_E_DAT_P[7] |[AA34 || SPI4_I_CTRL_P H30
RESERVED AM18 || RESERVED AK28 || SPI4_E_DAT_N[7] [AA33 || SPI4_I_CTRL.N  |H31
RESERVED AP18 || RESERVED AM29 || SPI4_E_DAT_P[6] | Y32 SPI4_E SCLK P |G31
RESERVED AK19 || RESERVED AN29 || SPI4_E_DAT_N[6] | Y31 SPI4_E_SCLK_N |G32
RESERVED AP19 || REF_CLK AP30 || SPI4_E_DAT P[5] | Y34 SPI4_E_STAT P[1] |F33
RESERVED AN18 || TCK AL29 || SPI4_E_DAT_N[5] | Y33 SPI4_E_STAT_N[1] |F34
RESERVED AN19 || LVDS_STA AN30 || SPI4_E_DAT_P[4] | W31 SPI4_E_STAT_P[0] |F32
RESERVED AK22 || TDI AM30 || SPI4_E_DAT_N[4] | W30 SPI4_E_STAT_N[0] |E32
RESERVED AL19 || TDO AP32 || SPI4_E_DAT P[3] | w34 SPI4_E_STAT_T[1] |L30
RESERVED AP20 || TMS AN32 || SPI4_E_DAT_N[3] | w33 SPI4_E_STAT_T[0] |M30
RESERVED AM20 || GPIO[4] AM31 || SPI4_E_DAT_P[2] | V31 SPI4_E_SCLK_T  |E31
RESERVED AM19 || GPIO[3] AM33 || SPI4_E_DAT_N[2] | V30 SPI_EN E29
RESERVED AL20 || GPIO[2] AM34 || SPI4_E_DAT_P[1] | V34 DBUS[7] E30
RESERVED AN20 || CLK_SEL[3] AL31 || SPI4_E_DAT _N[1] | V33 ADD[5] D33
RESERVED AP21 || GPIO[1] AL30 || SPI4_E_DAT_P[0] | U32 DBUSI6] D34
RESERVED AK21 CLK_SEL[2] AK29 || SPI4_E_DAT_N[0] | U31 ADDI4] D31
RESERVED AN21 ||  GPIO[0] AL32 || SPI4_E_CTRL_P | U34 DBUSI[5] D32
RESERVED AM21 || CLK_SEL[1] AK30 || SPI4_E_CTRL_N [ U33 ADD[3] C34
RESERVED AL21 || OCLK[3] AK31 || SPI4_I_DCLK_P T34 DBUS[4] D30
RESERVED AP22 || CLK_SEL[0] AH31 || SPI4_I_DCLK_N | T33 WRB C33
RESERVED AN22 || OCLK[2] AJ30 || SPI4_I_DAT_P[15] | T31 DBUS[3] C32
RESERVED AM22 || TIMEBASE AH34 || SPI4_I_DAT_N[15] | T30 CSB B32
RESERVED AL22 OCLK[1] AH32 || SPI4_I_DAT_P[14] | R34 DBUS|2] c31
RESERVED AK23 || OCLKIO0] AH33 || SPI4_I_DAT_N[14] | R33 DBUS[1] A32
RESERVED AP23 || SPI4_I_STAT T[1] | AH30 || SPI4_I_DAT_P[13] | R31 RESETB C30
RESERVED AN23 || SPI4_|_STAT_T[0] | AG32 || SPI4_I_DAT_N[13] | R30 INTB A31
RESERVED AL23 || SPI4 1 SCLK T | AG33 || SPI4_I_DAT_P[12] | P34 DBUSI0] A30
RESERVED AM23 || BIAS AJ31 || SPI4_I_DAT_N[12] | P33 ADD[2] B30
RESERVED AP24 || SPI4_| STAT P[1] | AG31 || SPI4_I_DAT_P[11] | P32 RDB E28
RESERVED AM24 || SPI4_|_STAT P[0] | AF31 || SPI4_I_DAT_N[11] | P31 ADD[1] D29
RESERVED AN24 || SPI4_|_STAT_N[1] | AG30 || SPI4_I_DAT_P[10] | N34 TRSTB D28
RESERVED AK24 || SPI14_I_STAT_N[0] | AF30 || SPI4_I_DAT_N[10] [ N33 ADD[0] B28
RESERVED AL24 || SPI4 | SCLK P | AF33 || SPI4_I_DAT_P[9] | N31 MPM c28
RESERVED AP25 || SPI4_| SCLK N [ AF32 || SPI4_I_DAT_N[9] [ N30 SPI3A_E_SOP A28
RESERVED AN25 || SPI4_E_DCLK_P | AE34 || SPI4_I_DAT_P[8] | M34 SPI3A_E_ERR E27
RESERVED AK25 || SPI4_E_DCLK_ N |AE33 || SPI4_I_DAT_N[8] [ M33 SPI3A_E_MOD[1] |c27
RESERVED AL25 || SPI4_E_DAT P[15]| AE30 || SPI4_I_DAT_P[7] | M32 SPI3A_E_MOD[0] |D27
RESERVED AM25 || SPI4_E_DAT N[15]| AE31 || SPI4_I_DAT_N[7] | M31 SPI3A_E_EOP B27
RESERVED AP26 || SPI4_E_DAT_P[14]| AD31 || SPI4_I_DAT_P[6] | L34 SPI3A_E_ENB A27
RESERVED AN26 || SPI4_E_DAT N[14]| AD30 || SPI4_I_DAT_N[6] | L33 SPI3A_E_SX D26
RESERVED AP27 || SPI4_E_DAT P13] [ AD34 || SPI4_I_DAT_P[5] | K33 SPI3A_E_PRTY E26
RESERVED AM26 || SPI4_E_DAT N[13]| AD33 || SPI4_I_DAT_N[5] | K34 SPI3A_E_DAT[31] |C26
RESERVED AK26 || SPl4_E_DAT P[12]| AC32 || SPI4_I_DAT_P[4] | L31 SPI3A_E_DAT[30] |[B26
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12.2 Pin name/ball location table (continued)

SIGNAL PIN NAME| BALL || SIGNAL PIN NAME | BALL|| SIGNAL PIN NAME | BALL||SIGNAL PIN NAME |BALL
SPI3A_E_DAT[29] | A26 SPI3A_E_DAT[2] | C20 SPI3A_|_EOP D15 || SPI3A_| _DATI[5] A9
SPI3A_E_DAT[28] | E25 SPI3A_E DAT[1] | B20 || SPI3A_I_DAT[31] | E15 || SPI3A_I_DAT[4] B9
SPI3A_E_DAT[27] | D25 SPI3A_E_DAT[0] | D20 SPI3A_|_DAT[30] | A14 || SPI3A_I_DAT[3] D9
SPI3A_E_DAT[26] | C25 SPI3A_E_FCLK A20 SPI3A_|_DAT[29] | E14 || SPI3A_|_DAT[2] E9
SPI3A_E_DAT[25] [ A25 SPI3A_PTPA C19 SPI3A_|_DAT[28] | B14 || SPI3A_I_DAT[1] c9
SPI3A_E_DAT[24] | B25 SPI3A_TADR([7] B19 SPI3A_I_DAT[27] | C14 || SPI3A_I_DAT[0] A8
SPI3A_E_DAT[23] | C24 SPI3A_TADR[6] D19 SPI3A_|_DAT[26] D14 RESERVED Cs8
SPI3A_E_DAT[22] | D24 SPI3A_TADRI[5] A19 SPI3A_|_DAT[25] | E13 || RESERVED D8
SPI3A_E_DAT[21] | D23 SPI3A_TADR[4] A18 SPI3A_I_DAT[24] | A13 || RESERVED B8
SPI3A_E_DAT[20] | E23 SPI3A_TADR[3] B18 SPI3A_|_DAT[23] B13 RESERVED E8
SPI3A_E_DAT[19] | B24 SPI3A_TADR[2] E19 SPI3A_|_DAT[22] | €13 || RESERVED B7
SPI3A_E_DAT[18] | A24 SPI3A_TADRI[1] C18 SPI3A_I_DAT[21] | E12 || RESERVED c7
SPI3A_E_DAT[17] | C23 SPI3A_TADR([0] D18 SPI3A_|_DAT[20] | D13 || RESERVED A7
SPI3A_E_DAT[16] | E24 SPI3A_STPA AL7 SPI3A_|_DAT[19] | Al2 RESERVED A6
SPI3A_E_DAT[15] | B23 SPI3A_DTPA(3] E18 SPI3A_|_DAT[18] | B12 || RESERVED D7
SPI3A_E_DAT[14] | A23 SPI3A_DTPA[2] B17 SPI3A_|_DAT[17] E11 RESERVED B6
SPI3A_E_DAT[13] | D22 SPIBA_DTPA[1] c17 SPI3A_|_DAT[16] | D12 || RESERVED E7
SPI3A_E_DAT[12] | E22 SPI3A_DTPA[0] D17 SPI3A_|_DAT[15] | C12 || RESERVED E6
SPI3A_E_DAT[11] | C22 SPI3A_I_ENB E17 SPI3A_I_DAT[14] | A1l || RESERVED o]
SPI3A_E_DAT[10] | B22 SPI3A_|_SX Al6 SPI3A_|_DAT[13] Cc11 RESERVED A5
SPI3A_E DAT[9] | A22 SPI3A_RVAL B16 SPI3A_I_DAT[12] | D11 || RESERVED D6
SPI3A_E_DAT[8] | E21 SPI3A_I_ERR C16 SPI3A_|_DAT[11] | B11 RESERVED B5
SPISA_E_DAT[7] | D21 SPI3A_I_FCLK D16 SPI3A_I_DAT[10] | A10 RESERVED D5
SPI3A_E_DAT[6] | C21 SPI3A_I_SOP B15 SPI3A_I_DATI[9] B10 || RESERVED c5
SPI3A_E_DATI[5] B21 SPI3A_I_PRTY Al5 SPI3A_|_DAT[S] C10
SPI3A_E_DAT[4] E20 SPI3A_1_MOD[1] C15 SPI3A_|_DAT[7] E10
SPI3A_E_DAT[3] A21 SPI3A_|_MODI[0] E16 SPI3A | DAT[6] D10

POWER PIN NAME BALL(S)

VDDA18_CLKGEN |AF28

VSSA18 _CLKGEN | AA20

VDDA18_ISTX AD28

VSSA18_ISTX Y21

VDDA18_EDTX AE28

VSSA18_EDTX AA21

VDDA18_IDRX P28

VSSA18_IDRX R21

VDDA18_ESRX L28

VSSA18_ESRX P21

VSS (GND) A29, B29, C29, E4, F6, F7, F17, F18, F28, F29, F31, G6, G7, G17, G18, G28, G29, G33, G34, J31, L32, N32, P14 - P20,
R14-R20, T14 - T21, T32, U6, U7, U14 - U21, U28, U29, V6, V7, V14 - V21, V28, V29, V32, W14 - W21, Y14 - Y20, Y30,
AA14 - AA19, AA32, AC30, AD32, AF34, AG34, AHG6, AH7, AH17, AH18, AH28, AH29, AJ5 - AJ7, AJ17, AJ18, AJ28, AJ29,
AJ32 - AJ34, AK32, AK33, AN3, AP31, AN31, B31, AM32

VDD18 (1.8 VOLTS) [Al, A2, A33,A34,B1, B2, B33, B34, E33, E34, F8, F9, F12, F13, F15, F16, F19, F20, F22, F23, F26, F27, F30, G8, G9, G12,
G13, G15, G16, G19, G20, G22, G23, G26, G27, G30, H6, H7, H28, H29, J6, J7, J28, J29, K32, M6, M7, M28, M29, N6, N7,
N28,N29,R6,R7,R28,R29,R32,T6, T7,T28,T29, W6, W7, W28, W29, W32,Y6,Y7,Y28, Y29, AB6,AB7,AB28, AB29, AB32,
AC6,AC7,AC28,AC29, AE32, AF6, AF7, AH25, AF29, AG6, AG7,AG28, AG29, AH8, AH9, AH12, AH13, AH15, AH16, AH19,
AH20,AH22, AH23, AH26, AH27,AJ8,AJ9, AJ12,AJ13,AJ15,AJ16,AJ19,AJ20,AJ22,AJ23,AJ26, AJ27,AK34, AL33, AL34,
AN1, AN2, AN33, AN34, AP1, AP2, AP33, AP34

VD33 (3.3VOLTS) |[F10,F11,F14,F21,G10,G11,G14,G21,K6,K7,L6,L7,P6,P7, AA6, AA7, AD6, AD7, AE6, AE7, AH10, AH11, AH14, AH21,
AJ10,AJ11,AJ14,AJ21

VDDAZ33 (3.3 VOLTS)| F24, F25, G24, G25, K28, K29, L29, P29, P30, U30, AA28, AA29, AD29, AE29, AJ24, AH24, AJ25
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12.3 Device package

The SPIExchange IDT88P8341 device is packagedina35mmby 35mm
820-ballone millimeter ball pitch thermally-enhanced plastic ball grid array. All
balls, whether used or unused, must be soldered to pads.
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Figure 41. IDT88P8341 820PBGA package, bottom view
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13. GLOSSARY
ACRONYM MEANING
FIFO FirstIn First Outmemory
LID Logical IDentifier See also Logical Port (LP)
The entity associated with a flow of data between a SPI-3 LP to a SPI-4 LP, ora SPI-4 LP to a SPI-3 LP.
LP Logical Port. See also Logical Identifier (LID)
The entity associated with a SPI-3 or SPI-4 address.
OIF Optical Internetworking Forum
SPI-3 System Packet Interface Level3
Thisinterfaceis defined by the OIF implementation agreement OIF-SPI3-01.0- SPI-3 Packet Interface for
Physicaland Link Layers for OC-48 available at http://www.oiforum.com/public/impagreements.html
SPI-4 System Packet Interface Level 4 phase 2

Thisinterface is defined by the OIFimplementation agreement OIF-SP14-02.1 - System Packet Interface
Level 4 (SPI-4) Phase 2: OC-192 System Interface for Physical and Link Layer Devices available
athttp:/Aww.oiforum.com/public/impagreements.html
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14. DATASHEET DOCUMENT REVISION HISTORY
ISSUE | DATE DESCRIPTION

0.7 05/21/04 | « General Release

0.8 10/01/04 | « AG30 ball location changed to SPI4_|_STAT_N[1] and AF31 ball location changed to
SPI4_|_STAT_P[0] on Pin name/ball location table (Table 12.2) on page 88.

0.9 [ 03/01/05 [ e Updated Chip Configuration Sequence (p. 40)

« Update Table 21: “BIT Order Within a 16-BIT Address Register” (p. 44)

« Update Table 27: “Indirect Access Address Register” (p. 45)

« Updated Direct Access Registers (p. 47-48)

« Updated Common Module Indirect Registers (p. 64)

« Updated Electrical and Thermal Specification (p. 75) (the section name changed from Electrical
Characteristics to Electrical and Thermal Specification). Updated JTAG Instructions.

« Added Document Revision History (p. 93)

0.91 | 05/09/05 | e Added sections System Reset and Power on Sequence (p.40).

« Updated PFR to PFP in Table 49: "Module Aindirect register" (p.53)

« Updated Table 80: "SPI-4 ingress packet length configuration” (p.63)

« Updated length for Reserved in Table 83: "SPI-4 ingress port descriptor” (p.63)
« Updated Table 87: "SPI-4 ingress LP to LID map" (p.66)

« Added Green to Ordering information (p.94)

0.92 | 08/05/05 | «Updated Table 128: "Absolute maximum ratings” (p.76)

0.93 | 10/20/05 | « Updated Table 7: "Parallel microprocessor interface" (p.12)
« Updated Table 131: "Thermal Characteristics" (p.77)
« Updated Microprocessor parallel port section (p.82-85)

0.94 | 11/09/05 |  Updated Table 126: "Version number register (register_offset 0x30)" (p.75)
0.95 | 12/01/05 | e Updated 8.2.5 SPI-4 status channel software (p.42)

0.96 | 01/05/06 | e Updated Figure 4:"PHY mode SPI-3ingress interface” (p.14)

« Deleted Table 13: "NR_LID Field Encoding". Updated SPI-4 egress queues, Normal operation
section (p.26)

« Updated Section 8.2.5 "SPI-4 status channel software" (p.42)

« Updated Table 26 title: "Indirect access address register at 0x34 to 0x35" (p.46)

« Updated 9.3 section title: "Indirect registers for SPI-3A module" (p.53)

« Updated Table 127: "Absolute maximum ratings" (p.76)

« Updated Table 129: "Terminal Capacitance" (p.77)

1.0 | 04/10/06 | e Initial Release of Final Datasheet with new section 8.2.7 "Software Eye-Opening Check on SPI-4"
& new Figure 32. "DDR interface and eye opening check through over sampling" (p.43-44)

« Updated Clock generator (pg. 38)

« Updated SPI-4 ingress watermark register (pg. 69)

« Updated Clock generator control register (pg. 75)

« Updated Table 130: Thermal Characteristics (pg. 78)

« Updated Table 132: SPI-3 AC Input/Output timing specifications (pg. 80)

« Updated Table 136: OCLK]3:0] outputs and MCLK internal clock (pg. 82)
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15. ORDERING INFORMATION

IDT X X X X
. Process /
D T Pack
evice type ackage Temperature
Range
| Industrial (-40C to +85C)
| G Green
i BH Plastic Ball Grid Array (PBGA, BH820-1)
|88P8341 SPI Exchange SPI-3 to SPI-4
6372 drw38
NOTE:

1. Green parts are available.

CORPORATE HEADQUARTERS for SALES: for Tech Support:
‘ I DT 6024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 408-360-1716
™ San Jose, CA 95138 fax: 408-284-2775 email: SPI@idt.com

www.idt.com



