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Overview

Thisapplication note "Initialization of IDT75T541001P Co-Processor"
device describes how to initialize the IPC from power up. A single
IDT75T54100 device can be used or multiple devices can be grouped
together for depth expansion. The first part of this application note will
discuss how to initialize a single device. It will explain the initialization
procedure requiredinachronological order and discuss the features that
are selectable by the user. The second part of this application note will
explain the differences in the initialization sequence required when
hooking up multiple devicesin a depth expanded IPC system.

Figure 1.0 Single IPC Device
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Background Information

TheIPC (Internet Protocol Co-Processor) family was developed for
awide range of communication and networking applications. The IPC
family is intended for use in applications that require high speed data
searching such asrouters, high layer switching andin the convergence
of voice, data, and video.

The IDT75T54100 is part of IPC family of products and is a high
performance pipelined, synchronous 64K x 72 IPC. It utilizes content
addressable memorytechnology to perform patternrecognition functions.
Each location in the IPC has a Data entry. The IPC has a 72-bit bi-
directional bus, whichis a 16-bit multiplexed address and 72-bit data bus
that can support 66 million lookups per second. Refertothe IDT75T54100
Datasheetforafull device description.
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Initialization of IDT75T54100 IP Co-Processor

Application Note AN-268

Introduction:

[0 Part One: Single Device Initialization [0 Part Two: Multiple Device Initialization

PartOne ofthis applications note describes the procedure toinitialize Part Two of this applications note describes ageneral overview how
asingleIPC device. Figure 1.0 shows the hardware connectionsforthe  toinitialize a depth expanded multiple device IPC system. The differences
IDT75T54100device. The procedureis brokendownintothe sequences  in the procedure compared to a single device is broken down into the
as listed below with each sequence described onits own page. sequencesas listed below.

O Powering Up a Single Device

[ Background Write of Data Array

O Initialization of Global Mask Registers (GMRS)

O Initialization of Reply Width Registers (RWRs)

O Initialization of System Configuration Register (SCR),
Read Only Registers

O Single Device Summary Table

O Powering Up Multiple Devices

[ Background Write of Data Array

O Initialization of Global Mask Registers (GMRS)

O Initialization of Reply Width Registers (RWRs)

O Initialization of System Configuration Register (SCR)

Anexample ofamultiple device systemis described in the following

section. Figure 2.0 showsthe hardware connections of four IDT75T54100
devices inadepth expanded configuration.

[ Figure 2.0 Example: Multiple IPC Devices
O Example: Multiple IPC Devices
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O Powering Up a Single Device

Sequence:

The Resetsignal (RST) mustbe active (Low) on power up and must
remain lowwhile all the power signals (VDD, VDDQ, VMATCH) and the clock
signals (CLK2X, PHASEN) become stable. The VDD supply needtobegin
ramping up first, followed by the VbDQ supply, and the by the VMATCH
supply. Forpower downreversethis order. The IPCwillrespondtothe
reset by asynchronously tri-stating the 1/0’s and output pins which
prevents bus contention. The internal logic and System Configuration
Register comesoutof reset synchronously after the clock signals stabilize
and ViMATCH, VDD and VDDQ supplies ramp to operating levels. The
Enable (En) bitinthe System Configuration Register is resetto “0".

Device lIdentification:

After the power supplies and clock signals have stabilized, the IPC
requires thatthe RST and REQSTB signals be low and the clock signals
be active foraminimum ofthirty-two CLK2X clock cyclestoinsure proper
initialization. NextdeactivatetheRST signaltocommence IPC operations.
Setthe CONFIGIN signal highforaminimum of sixteen CLK2X clock cycles
tosetthe Device ID inthe Depth Expansion Register. Once the sixteen
CLK2X cycles have passed the IPC is ready to begin initialization
procedures.

Table 1.0 Power Sequence

Application Note AN-268

ASIC/FPGA Handshaking of signals:

Theusermustinitially setthe L Cbitinthe System Configuration Register
toenable the handshaking of signals backtothe ASIC/FPGA. Thisenables
the RDACK, HITACK and VALID signals to be driven.

Setthe REQSTB signal High for two CLK2X cyclesto signal the start
ofavalid IPC operationand dothe following: Onthe Command Bus select
the Write instruction, setthe CMD bits[3:0]t0“0100” and zeros on the rest
ofthe CommandBus. Onthe RequestBus, selectthe System Configuration
Register, setthe Request Bus bits [8:1] to “0000 0011" and zeros to the
restofthe Commandbus bits.

Nextdeactivatethe REQSTB signal (Low), setthe Request Bus bit[28]
toa“1"and zerostothe restof the bus fortwo CLK2X cycles. Thiswill set
the LC bitinthe System Configuration Registertoa"1", and zerostothe
remaining bits of the SCR. The rest of the SCR is configured in the last
sequence as shown in Table 5.0.

Step | Pins / Signals| Procedure Description # of CLK2X
cycles
RST Activat — . - .
RST, VMATCH clvak RST must be active (low) at power up and remain active until Step 3.
@ | VDD,VDDQ, | Reset Ramp : ! )
1 Power supplies and Clock signals need to ramp up to operating NA
CLK2X, up supply & conditions and become stable. VDDQ can not ramp up ahead of VDD
PHASEN clock signals ' P up '
9 REQSTB, R(ﬂize};n;ﬁénal After signals of Step 1 are stable, REQSTB and RST must be low for thirty-two
RST re%isters CLK2X cycles to insure that all internal logic and registers are fully reset 32
) De-activate RST signal to commence IPC operations. Set CONFIGIN signal high
3 CONFIGIN Set High for a sixteen CLK2X cycles to set the Device ID in the Device Expansion Register 16
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
) Command Select W"‘e Using Command Bus select Wiite instruction, set CMD [3:0] bits to "0100", zeros to rest of bus.
43 Bus Instruction 2
Request Select SCR Using Request Bus select System Configuration Register,
Bus set Request Bus bits [8:1] to "0000 0011", zeros to rest of bus.
REQSTB De-activate De-activate REQSTB (Low).
4@ | Request , . . . 2
Bus Set LC bit Using RequestBus, set the LC bit [28] to a 1 in the SCR, zeros to rest of bus.
The Background Write of Data Array is described in the next section.
5331thl 01
NOTE:

1. It is very important that the voltage on the input pins never exceeds the VDDQ level by more than 300mV. Higher voltages could turn on the ESD diodes and the
device could be exposed to very high electrical currents which would permanently damage the device.

2. If the ASIC/FPGA does not require the handshake signals during initialization then the LC bit does not have to be enabled until the System Configuration Register is

configured.

©2001 Integrated Device Technology, Inc.
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O Background Write of Data Array

Overview:

Whenthe IPC device powers up random informationis storedinthe
DataArray. Itisrecommendedthatthe entire Data Array be initialized to
preventafalse match fromoccurringinan un-initializedlocation. The Data
Array should be initialized to all zeros.

Sequence:
Data Array

The proceduretoinitialize that Data Arrayis asfollows: Signalthe start
of the avalid operation by activating the REQSTB signal (High) for two
CLK2X cycles. Onthe Command Bus selectthe Write instruction, setthe
CMD hits [3:0]to “0100" and zeros to the rest of the Command Bus. On
the Request Bus, selectthe Access Type setbits [25:24]to“01" for Data
Array, setthe GMR Selecthits[23:22]to "11" fornomasking, the Address
field bits[15:1]toall zeros (initial Address) and the rest of the Request Bus
bitsto zeros.

Nextdeactivate the REQSTB signal (Low), setthe Request Bus bits
[71:0]toall0'sfortwo CLK2X cycles. Repeatthis sequence forall ofthe
64K Data entries, incrementthe Addresslocation by 1 untilall of the entries
have beeninitialized.

Table 2.0 Background Sequence

Step | Pins / Buses | Procedure Description # of CLK2X
cycles
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
5309 Command Select erte Using the Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Bus Instruction
Request Select Data | Using Request Bus set: Access Type bits [25:24] to "01" for Data, GMR Select bits [23:22] to "11"
Bus Entries for no masking, Address field bits [15:1] to all zeros (initial Address) and zeros to the rest of bus.
REQSTB De-activate De-activate REQSTB (Low).
5b® Re ita 0" 2
quest Write 0's to Ay ; .
BUs Data Array Set "0's" on all Request Bus bits [71:0].
Repeat Step 5 for every Data Address location.
The Initialization of the Global Mask Registers is described in the next section.
5331 thl 02
NOTE:

3. Repeat this step for the entire Data Array, increment the Address location by 1 until all 64K Data entries are initialized. This takes 262,144 CLK2X cycles.

©2001 Integrated Device Technology, Inc.
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O Initialization of Global Mask Registers (GMRs)

Overview:
The Global Mask Registers (GMRs) do nothave any definedinitialized
state. Ifthe userintends onusing the GMRsthenthe appropriate register(s)

Application Note AN-268

Table 3.1 — GMRs Addresses

must be initialized. If the user does not intend on using the GMRS, no dd re Fuct
initializationis required. There are atotal of 15 Global Mask Registersin fess egister unction
the IPCthatare used duringlookup and write operations. There are seven 0001 0000 Global Mask Register 10 72 bit Lookup / Write
GMRs assigned forx72 IpokupW|dths, four for x144 Lookup widths a_nd 0001 0001 Global Mask Register 11 72 bit Lookup / Wiite
four for x288 Lookup widths. There are three GMRs used for write
instructions. Allwrites are of 72 bits. Each GMR contains 72 bits. Table 0001 0010 Global Mask Register 12 72 bit Lookup / Write
3.1showsthe address assignmentof eachregister. 0001 0011 Global Mask Register 13 72 bit Lookup
Sequence: 0001 0100 Global Mask Register 14 72 bit Lookup
The prqcedure t(_)initialize_the_GMRs isas foIIows_: Signal_the startof 0001 0101 Global Mask Register 15 72 bit Lookup
the next valid operation by activating the REQSTB signal (High) for two 0001 0110 Global Mask Redister 16 72 bit Look
CLK2X cycles. Onthe Command bus selectthe Write instruction, setthe obal Mask Register it Lookup
CMD hits [3:0]to “0100" and zero's to the rest of the Command Bus. On 0010 0000 Global Mask Register 20 144 bit Lookup
the Request Bus selectthe address ofthe GMR_, using RequestBus bits 0010 0001 Global Mask Register 21 144 bit Lookup
[8:1] and zeros to the rest of the Request Bus bits. . .
Nextdeactivate the REQSTB signal (Low), setthe configuration of the 00100100 |  Global Mask Register 24 144 bit Lookup
GMR addressed on RequestBus bits[71:0] for two CLK2X cycles. Repeat 0010 0101 Global Mask Register 25 144 bit Lookup
this sequence for every GMR that is to be used. : :
0011 0000 Global Mask Register 30 288 bit Lookup
0011 0001 Global Mask Register 31 288 bit Lookup
0011 0010 Global Mask Register 32 288 bit Lookup
0011 0011 Global Mask Register 33 288 bit Looku
Table 3.0 GMR Sequence i
5331 thl 03
Step | Pins / Buses | Procedure Description # of CLK2X
cycles
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
6a Command Select erte Using the Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Bus Instruction
Request Bus | Select GMR On the Request Bus, setthe GMR address on bits [8:1], set zeros on the rest of Request Bus.
REQSTB De-activate De-activate REQSTB (Low).
6@ Configure . . N 2
Request Bus GMR Configure the GMR using Request Bus bits [71:0].
The initializations of the Reply Width Registers is described in the next section.
NOTE: 5331 thl 04

4. Repeat this step for each register. To determine the total number of CLK2X cycles needed, add four CLK2X cycles for every register initialized.

©2001 Integrated Device Technology, Inc.
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O Initialization of Reply Width Registers (RWRs)

Overview:

The Reply Width Registers (RWRs) do nothave any definedinitialized
state and mustbeinitialized. There are four Reply Width Registersinthe
IPCthatare used forlookup andwrite operations. Theinformation stored

Table 4.1 — RWRs Addresses

inthe RWRsforthe specifiedwidthis sentalongwith the Indexafter alookup Address Register Function
operatpn. Ifthe userintendson usmgth|sfeaFurethenthe_RWR_s should 0000 0100 Reply Width Register 0 Device Operation
be configured as needed. Ifthe user does notintend on using this feature
then the RWRs need to be configure to all zeros. Table 4.1 shows the 0000 0101 Reply Width Register 1 Device Operation
address assignments of eachregister.
0000 0110 Reply Width Register 2 Device Operation
Sequence: o ) ) o 0000 0111 Reply Width Register 3 Device Operation
The procedure toinitialize the Reply Width Registers is similar to that
of GMRs. Signal the start of the next valid operation by activating the 5331 tbl 06
REQSTBssignal (High) fortwo CLK2X cycles. Onthe Commandbus select
the Write instruction, setthe CMD bits[3:0]t0“0100" and zero'stothe rest
ofthe Command Bus. Onthe Request Bus selectthe address ofthe RWR,
using RequestBus bits[8:1] and zeros to the rest of the Request Bus bits.
Nextdeactivate the REQSTB signal (Low), setthe configuration ofthe
RWR addressed onRequestBusbits [71:0]fortwo CLK2X cycles. Repeat
this sequence for every RWR that is to be used.
Table 4.0 SRR Sequence
Step | Pins / Buses | Procedure Description # of CLK2X
cycles
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
7a® Command Select erte Using the Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Bus Instruction
Request Bus | Select RWR On the Request Bus, set RWR address on bits [8:1], set zeros on the rest of Request Bus.
REQSTB De-activate De-activate REQSTB (Low).
7o Configure . . ) 2
Request Bus RWR Configure the RWR using Request Bus bits [71:0].
The initialization of the System Configuration Register is described in the next section.
5331 thl 05
NOTE:

4. Repeat this step for each register. To determine the total number of CLK2X cycles needed, add four CLK2X cycles for every register initialized.

©2001 Integrated Device Technology, Inc.
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O Initialization of System Configuration Register (SCR)

Overview:

Thefinalregisterthatneedsto beinitializedis the System Configu-
ration Register to enable the device for operation. The Index Bus will
remain tri-stated until the Enable bit (EN) is setto a 1 in the System
Configuration Register. Afterthisregisteris configuredthe deviceisready
for operation.

Sequence:

The proceduretoinitialize the System Configuration Registeristhe
sameasthe GMRsand RWRs. Signal the start ofthe nextvalid operation
by activating the REQSTB signal (High) for two CLK2X cycles. Onthe
Command bus selectthe Write instruction, setthe CMD bits[3:0]to“0100”

and zero'stothe rest of the Command Bus. Onthe Request Bus select
the SCR, setthe Request Bus bits [8:1] to "0000 0011" and zeros to the
restofthe RequestBus bits.

Next deactivate the REQSTB signal (Low) for two CLK2X cycles.
Using the Request Bus configure the SCR asfollows: Setthe Reserved
bits [39:32], [27:12] and [4:2] to 0's; Set bits[31:28]to 1's (sets the EN,
SR, LS, LChits), SR=1 means ZBT™ SRAM attachedto Index Bus; Set
the IPC Grp bits [11:5]to 0's; Setthe PD bits [1:0]to "00", a delay of 0
issetsothe RDACK, HITACK and VALID signals are drivenwiththe Index;
Setzerostotherestofthe RequestBus bits. Refertothe IDT75T54100
Datasheetforfurther details onthe System Configuration Register.

Table 5.0 SCR Sequence
Step | Pins / Signals| Procedure Description # of CLK2X
cycles
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
Command Select Write Using the Command Bus select Write instruction,
8a Bus Instruction set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Using Request Bus select System Configuration Register,
Request Bus | Select SCR set Request Bus bits [8:1] to "0000 0011", zeros to rest of bus.
REQSTB De-activate De-activate REQSTB (Low).
8p® Request Bus Configure Using Request Bus configure SCR, set EN, SR, LS and LC bits [31:28] to 1's and 2
g SCR zeros to restof bus. SR=1 defines ZBT™ SRAM output timing has been selected.
Commence Normal Operation.
5331 thl 07
NOTE:

5. Refer to the Datasheet for more details on the System Configuration Register and Output Timing (with ZBT™ SRAM).

0O Read Only Registers

The Identification Register, Internal Test Register, Depth Expansion
Register and the Search Result Registers are read only registers and
cannotbeinitialized throughan IPC write operation. Theinformation stored
inthe Identification Register and Internal Test Registerisencodedinthe
device duringmanufacturing. Theinformation (Device ID) storedinthe
Depth Expansion Register is hardware controlled by the CONFIGIN
signalandis programmedin Step 3. The Search Result Registerswill be
dynamically changing asthe deviceisused. Itisimportanttorealize that
theseregistersinitialize inarandom state and should not be used foran
Indirect Write or Read operation until after they have been updated from
a previous Lookup operation.

©2001 Integrated Device Technology, Inc.
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Table 6.0 Single Device Summary Table

Step | Pins / Signals Procedure Description CLK2X cycles
RST,VDD, Activate Reset, RST must be active before powering up the device and remain active unil Step 3.
10 VDDQ,VMATCH Ramp up supply Power supplies and Clock signals need to ramp up to operating condions and become stable. NA
CLK2X,PHASEN, & clock signals VDDQ can notramp up ahead of VDD.
2 REQSTB, Resetintemal logic Atter signals of Step .1 are stable, REQSTB and RST mustbe low for thirty-two 2
RST and registers CLK2X cycles to insure that al internal logic and registers are fully reset.
3 | coweN Set High for s CLKZX cyles 1 st he Devcs D  the Doics Bxpansion Rgiobt. 16
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
4a® | command Bus | Select Write Instruction Using Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Request Bus Select SCR Using Request Bus select SCR, set Request Bus bits [8:1] to "0000 0011", zeros to rest of bus.
4 REQSTB De-activate REQSTB De-activate REQSTB (Low) . )
Request Bus Set LC bit Using Request Bus, set the LC bit [28] to a 1 in the SCR, zeros to rest of bus.
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
54 Command Bus | Select Write Instruction Using the Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Reguestsus | Selet Data s o o kg, A el s 151 a 26106 il Admse)and oo 1 e et of s
e REQSTB De-activate De-activate REQSTB (Low). )
Request Bus Write 0's o Daa Set "0's" on all Request Bus bits [71:0].
Repeat Step 5 for every Data Address location.
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
6a® | Command Bus | Select Write Instruction Using the Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Request Bus Select GMR On the Request Bus setthe GMR address bits [8:1], set zeros on the rest of Request Bus.
6 REQSTB De-activate De-activate REQSTB (Low). )
Request Bus Configure GMR Configure the GMR using Request Bus bits [71:0].
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
7a® | Command Bus | Select Write Instruction Using the Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Request Bus Select RWR On the Request Bus setthe RWR address bits [8:1], set zeros on the rest of Request Bus.
5@ REQSTB De-activate De-activate REQSTB (Low). )
Request Bus Configure RWR Configure the RWR using Request Bus bits [71:0].
REQSTB Activate Activate REQSTB (High) for two CLK2X cycles to signal the start of a valid operation.
8a Command Bus | Select Write Instruction Using the Command Bus select Write instruction, set CMD [3:0] bits to "0100", zeros to rest of bus. 2
Request Bus Select SCR Using Request Bus select SCR, set Request Bus bits [8:1] to "0000 0011", zeros to rest of bus.
REQSTB De-activate De-activate REQSTB (Low).
e e w1 2
Commence Nomal Operation.
5331t 08
NOTE:

1. It is very important that the voltage on the input pins never exceeds the VDDQ level by more than 300mV. Higher voltages could turn on the ESD diodes and the
device could be exposed to very high electrical currents which would permanently damage the device.

2. If the ASIC/FPGA does not require the handshake signals during initialization then the LC bit does not have to be enabled until the SCR is configured.

3. Repeat this step for the entire Data Array, increment the Address location by 1 until all 64K Data entries are initialized. This takes 262,144 CLK2X cycles.

4. Repeat this step for each register. To determine the total number of CLK2X cycles needed, add four CLK2X cycles for every register initialized.

5. Refer to the Datasheet for details on the System Configuration Register description and Output Timing (with ZBT™ SRAM).

©2001 Integrated Device Technology, Inc.
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[0 Multiple Device Initialization

Introduction

Basic terminology is used to explain the possible options when
cascading multiple IPC devices. Whendescribingan IPC system, there
canbe uptoeight IPC’sin one system. InalPC system the device with
aDevice ID#of0isthe highest priority device and thefirst IPCinthe system.
The device withthe highest Device ID #is the last IPCinthe systemand
isthe lowest priority device. The lowest priority deviceinthe IPC system
actsasthe master device, itisthe only device thatknowsifamatchisfound
inany ofthe higher priority devices. The last (lowest priority) device must
havethe LastIPC (LC)bitset(High)inits System Configuration Register.
Setting the LC bit makes it responsible for driving the RDACK, HITACK
and VALID signals for the systemto the ASIC/FPGA.

AnPC system can support up to eight distinct IPC groups. AnlPC
groupis definedas eitherasingle IPC device or multiple IPC devices that
drive a specific bank of SRAMs. The last device in the IPC group is
responsible for driving the SRAM control signals and Index Buswhenno
operationis ongoing, which preventsthe Index Bus from floating. The last
(lowest priority) device inthe IPC group must have the Last SRAM (LS)
bitset (High)inits System Configuration Registerto drive the SRAM control
signals.

The difference ininitializing amultiple device system comparedtoa
single device (PartOne)is describedin each ofthe sequences asfollowed:

[0 Powering up the Multiple Devices

Device Identification:

To setthe Device ID of multiple IPC’s, the CONFIGIN signal of the
highest priority IPC needs to be sethigh. The CONFIGOUT signalistied
tothe CONFIGIN signal of the next highest priority device and so on for
therestofthe devicesinthe system. Afterthe CONFIGIN signalshasbeen
active (High) for 16 CLK2X cycles the IPC will to begin to drive the
CONFIGOUT signal to the next device inthe system. To determine the
total number of CLK2X cycles needed to set the Device ID in each IPC

device, add 16 CLK2X cycles for each IPC device in the system.

ASIC/FPGA Handshaking of signals:

Only the last (lowest priority) device in the IPC system must have
the LC bitset (High) inits System Configuration Register to start the
handshaking of signals back to the ASIC/FPGA. All ofthe other
devicesinthe IPC system can not have the LC bit set.

Application Note AN-268

[0 Background Write of Data Array

Itis recommended that the entire Data Array in each of the
devicesinthe IPC system are initialized. Ifinany of the IPC devices
the entire array is not fully initialized to aknown state a false match
mightbe realized atan un-initialized location.

O Initialization of Global Mask Registers (GMRS)

If there is a need to use GMRs then the user must initialize the
appropriate register(s) in each of the IPC devices. If the user does not
intend on using the GMRs, noinitializationis required.

O Initialization of Reply Width Registers (RWRS)

Ineach ofthe IPC devicesinthe IPC system, itis recommended that
allfour Reply Width Registers be initialized with the Device IDinthe three
widthfieldsineach oftheregisters. This useful sothe usercanidentifywhich
IPC device had the matchin the IPC system.

O Initialization of System Configuration Register (SCR)

The major difference ininitializing multiple devicesisinthe setup ofthe
System Configuration Registerin eachofthe IPC devices. Thelast (lowest
priority) device inthe IPC system s responsible for driving the RDACK,
HITACK and VALID signals for the systemto the ASIC/FPGA and must
be the only device to have the Last IPC (LC) bit [28] set in its System
Configuration Register.

The other differenceisin the setup ofthe IPC Grp bits. The IPC Grp
field bits [11:5] are defined as follows: Bit 5 corresponds to IPCO, bit 6
corresponds to IPC1 and so on through bit 11 corresponding IPC6. To
determine an IPC group, only the bits that represent to the higher priority
devicesinthe IPC group mustbe sethigh, the bitthatrepresentsthe lowest
priority device in the IPC group must be set low. The bits that represent
the other deviceswithinthe IPC system but notwithin the IPC group must
also be setlow. The lowest priority device recognizes the IPC Grp field
bitsandthe Last SRAM(LS) bitto determineits responsibility to drive the
SRAM controls signals and the Index Bus for the IPC groupitbelongs to.

In defining IPC group the Pipeline Delay (PD) field bits [1:0], IPC
Group (IPC Grp) field bits [11:5] and SRAM type (SR) field bit [30] must
be setthe sameineach ofthe devicesinthe IPC group. The last (lowest
priority) device in the IPC group will be the only device to also have the
Last SRAM (LS) bit[29] setinits SCR.

©2001 Integrated Device Technology, Inc.
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Figure 2.0 Example: Multiple IPC Devices
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Figure 2.0 Example: Multiple IPC Devices

©2001 Integrated Device Technology, Inc.



Initialization of IDT75T54100 IP Co-Processor

[0 Example: Multiple IPC Devices

Overview

Figure 2.0 shows the hardware connections for four devicesinan IPC
system. Inthe IPC system, IPCO s the highest priority device and IPC3
is the lowest priority device. IPC3 being the lowest priority device inthe
IPCsystemisthe only deceivetohavethe LC (LastIPC)bitsetinits System
Configuration Register. Inthis example the IPC systemis made up of two
IPC groups. IPCO and IPC1 are part of IPC Grp Zero, IPC2 and IPC3
are partofIPC Grp One. BothIPC1 and IPC3 are the lowest priority device
inthe their respective IPC Groups therefore they are the only device to
havethe LS (Last SRAM) bit setintheir System Configuration Registers.
The differenceininitializing this example comparedtoasingle device (Part

One)isdescribedin each of the following sequences listed below.

[ Powering up the Multiple Devices
Device lIdentification:

The CONFIGIN signal of IPCO needs to be set high. The CONFI-
GOUT signal of IPCO is tied to the CONFIGIN signal of IPC1 and so on
forthe rest ofthe devicesinthe IPC system. Afterthe CONFIGIN signal
of IPCO has been high for 16 CLK2X cycles it will to begin to drive the
CONFIGOUT signaltothe nextdevice inthe IPC system. Step 3of Table
1.0for this example will take 16x4 CLK2X cycles to set the Device IDin
each ofthe deviceinthe IPC system. Each device musthave its Device
ID set before moving on to Step 4 of Table 1.0.

ASIC/FPGA Handshaking of signals:
IPC3being the last IPC needs to have the LC bit setin its System
Configuration Register to enable the handshaking of signals back tothe

Application Note AN-268

O Initialization of Global Mask Registers (GMRS)

The proceduretoinitialize the GMRsin each ofthe IPC devicesisthe
same except for Device ID. In Step 6a of Table 3.0 when selecting the
GMR, itis also necessary to set the Device ID on the Request Bus as
described previously.

O Initialization of Reply Width Registers (RWRS)
Itisrecommended that the Reply Width Registersineach of the IPC
devices be initialized with its Device ID. In Step 7a of Table 4.0 when
selectingthe RWR, itisalsonecessaryto setthe Device ID onthe Request
Bus as described previously. In Step 7b of Table 4.0 when configuring
the RWR setthe Device ID of the IPC addressedin the three width fields
andzerostotherestofthe Request Bus bits. Refertothe IDT75T54100
Datasheetfor further details onthe Reply Width Registers.

O Initialization of System Configuration Register (SCR)

Inthisexample the System Configuration Register of each ofthe IPC
devicesissetupuniquely. Tosetthe SCRof IPCO, IPC1,IPC2and IPC3
repeatthe procedure for each ofthe devices. In Step8aof Table 5.0when
selectingthe SCR, itisnecessarytoselectthe IPC device usingthe Request
Bus bits [33:26] as described previously. In Step 8b of Table 5.0 when
configuring the SCR set each IPC up as shown in Table 7.0 below and
zerostothe restofthe Request Bus bits.

Table 7.0 — SCR Bit Assignment

ASIC/FPGA. In Step 4a of Table 1.0 when selecting the System
Configuration Register, itis also necessary to select IPC3 using the IPC | Res. [ EN[SR| LS| LC| Res. | IPCGrp| Res.| PD
Device ID field of the Request Bus. Set the Device ID field bits [33:26] | Device | [39:32] | [31] { [30] | [29] | [28] | [27:12] [ [1L:5] | [4:2] | [1:0]
t0“00000011".
IPCO 0's 1 1{07]0 O's | 0000001| O's | 0O
[0 Background Write of Data Array PCL| O0s | 1| 1| 1] 0| os |oocoool| Os | 00
_The_procedure toinitialize the DataArrayin each ofthe IPC rc2 | o 1l 1lol ol os [oo0o100l os | o0
devices is the same except for Device ID. In Step 5a of Table 2.0
when selecting the Data entry, itis also necessary to set the Device ID IPC3 | Os | 1) 1 [ 1f 1| Os |J0000100) Os | 00
onthe Request Bus. Set Request Bus bits [33:26] to “00000000" to 5331 bl 00
select IPCO, to “00000001" for IPC1, to “00000010" for IPC2 and
“00000011" for IPC3.
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