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VME Chi pset
The ROD uses the CY7C960A as a slave controller in |I/O nbde, and CY7C964
interface chips as bus transceivers.

VME Address Map
The VMEbus Address Decoding Block is inplenmented in the PRM FPGA and decodes
the ROD nmenory map into Regions as required by the VMEBus Interface.

VMVE Addr ess/ ROD Regi on Decoder
The ROD uses 32 bits of address LA(31:0).
LA(31:24) are conpared to the Geographical Address GA to select the
active ROD board. The RODs occupy slots 5 to 12 and 14 to 21 and the
geogr aphi cal address of each board is as follows:

Slot 10 -> GA/ LA[ 31: 24]
Slot 11 -> GA/ LA[ 31: 24]
Slot 12 -> GA/ LA[ 31: 24]
Slot 13 -> TIM

Slot 14 -> GA/ LA 31: 24]
Slot 15 -> GA/ LA[ 31: 24]
Slot 16 -> GA/ LA[ 31: 24]
Slot 17 -> GA/ LA[ 31: 24]
Slot 18 -> GA/ LA[ 31: 24]
Slot 19 -> GA/ LA[ 31: 24]
Slot 20 -> GA/ LA[ 31: 24]
Slot 21 -> GA/LA[ 31: 24]

"00001010" ( 0Ah)
"00001011" (0Bh)
"00001100" (0OCh)

Slot 5 -> GA/LA[31:24] = "00000101" (05h)
Slot 6 -> GA/LA[31:24] = "00000110" (06h)
Slot 7 -> GA/LA[31:24] = "00000111" (07h)
Slot 8 -> GA/LA[31:24] = "00001000" (08h)
Slot 9 -> GA/LA[31:24] = "00001001" (09h)

"00001110" (OEh)
"00001111" (OFh)
"00010000" ( 10h)
"00010001" (11h)
"00010010" (12h)
"00010011" (13h)
"00010100" (14h)
"00010101" (15h)

If the address match is true, then LA(23:20) is used to decode the
function specific ROD Region Map, and the valid map is returned to the
VMEBuUs I nterface | C (CY7C960A) .

ROD Menory Map to Regi on Map

REG ON(2: 0) = "000", ROD Master DSP Host Port - CS_N(1)
GAOXXXXX - HPI Control register

GA2XXXXX - HPI Address register

REA ON(2:0) = "001", ROD Master DSP Host Port - CS _N(1)
GAAXXXXX — HPI Data register, address auto increnent
GASXXXXX — HPI Data register, address auto increnent
GABXXXXX - HPI Data register, no address auto increnent
GA7TXXXXX - HPI Data register, no address auto increnent

REA ON(2:0) = "100", Reserved - CS_N(0)
GABXXXXX t 0 GABXXXXX - Reserved

REA ON(2:0) = "010", FPGA Program Reset Manager - CS_N(2)
GACXXXXX — PRM Regi sters

Al'l other values for bits 23:20 result in no operation on the selected
ROD.
REG ON(2: 0) = "101" to "111" — Reserved

Access to any reserved region will cause a VME bus tine-out
( BERR*) .
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ROD VME Data Transfer Format
The VME | nterface docunent defines al

The ROD transfers data as words only, does not support

ROD Master DSP Host Port
A detail ed description of the Host

data byte transfers as Big Endian.
byt e access.

Port can be found in the TMS320C6000

Peri pheral s Reference Guide, Literature Nunber: SPRUL90D February 2001. Much
of the text below is pasted directly fromthe above-nenti oned document.
The Master DSP HPlI Registers are |ocated as follows on the ROD
Descri ption Addr ess Access W dth
Master DSP: HPIC, Host Port Interface Control Register { BA} 000000 RW 32
Bit Val ue
Bits[31: 0]: HPIC Val ue

The HPIC register is normally the first
configuration bits and initialize the interface.
a 32-bit
same. On a host wite,
word is the wite register

both half words must be identical

and the upper

regi ster accessed to set
The HPIC is organi zed as
regi ster whose high half word and | ow half word contents are the
The | ower
hal f word is the status

hal f

register. No storage is allocated for the read-only reserved values. Only

CPU wites to the lower half word affect HPIC val ues and HPI operation

31-21 20 19 18 17 16
Reser ved FETCH HRDY HI NT DSPI NT HWOB

15-5 4 3 2 1 0
Reser ved FETCH HRDY HI NT DSPI NT HWOB

HWOB: Hal f Word Ordering Bit

If HWOB = 1, the first half word is least significant. If HAMOB = 0, the

first half word is nost significant. HAOB affects both data and address
transfers. Only the host can nmodify this bit. HAB nust be initialized
before the first data or address register access.
DSPI NT: The host processor-to-CPU DVA interrupt.
HI NT: DSP-to-Host | nterrupt
The inverted value of this bit determines the state of the CPU HI NT
out put .
HRDY: Ready Signal to Host
Not masked by HCS (as the HRDY pinis). If HRDY = O,
is waiting for an HPlI data access request to finish.
FETCH: Host Fetch Request
The value read by the host or CPU fromthis register field is always O.
The host wites a 1 to this bit to request a fetch into HPID of the
word at the address pointed to by HPIA. The 1 is never actually witten

the internal bus

to this bit, however.
Descri ption Addr ess Access W dt h
Master DSP: HPI A {BA} 200000 RW 32
Host Port Interface Address Register Bit value
Bits[31: 0]: HPIA Val ue
The HPI A contains the address of the nenory accessed by the HPI at which
the current access occurs. This address is a 30-bit word address, so the

two LSBs are unaffected by HPlA wites and are always read as 0. The
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C62x/ C67x HPI A register is only accessible by the host. It is not nmapped
to the DSP nenory.

Description Addr ess Access W dt h
Mast er DSP: HPI D++ { BA} 400000 RW 32
Host Port Interface Data Register with Auto Increnent Bit value
Bits[31: 0]: HPID++ Val ue
Descri ption Addr ess Access W dth
Mast er DSP: HPI D { BA} 600000 RW 32
Host Port Interface Data Regi ster no Auto | ncrenent Bit Value
Bits[31: 0]: HPID Val ue

Host Access Sequences

The host begins HPI accesses by performng the following tasks in this
order:

1) Initializing the HPIC register

2) Initializing the HPI A register

3) Witing data to or reading data fromHPID register
Reading fromor witing to HPID initiates an internal cycle that transfers
the desired data between the HPID regi ster and the DVA auxiliary channel
in the C620x/C670x. For the 16-bit HPI, the PRM FPGA handles the D32 to
D16 access. The host is able to access the 16 bit wide HPl with a single
32 bit wide cycle.

tialization of HPIC and HPI A

Bef ore any data access, the HPIC and HPI A nust be initialized. On the
C62x/ C67x, only the host has access to the HPIA register. Before
accessing data, the HAOB bit of the HPIC register and the HPI A nmust be
initialized (in this order, because HAOB affects the HPI A access). The ROD
requires that the HAMOB bit be set to a value of *1'. After initializing
HWOB, the host can wite to HPIA

In

HPI D Read/ Wite Access in Fixed Address Mode
Aread or wite cycle to the HPID no Auto Increnent Register will access a
regi ster on the ROD at the specific address set in the HPI A register.

HPI D Read/ Wite Access in Auto |Increnent Mode
The auto increnent feature results in efficient sequential host accesses.
For both HPID read and wite accesses, this renoves the need for the host
to load increnented addresses into HPI A For read accesses, the data
pointed to by the next address is fetched i mediately after the conpletion
of the current read. Because the intervals between successive reads are
used to pre-fetch data, the latency for the next access is reduced. For
t he C62x/ C67x pre-fetching al so occurs after a host wite of FETCH = 1 to
the HPIC register. If the next HPI access is an HPID read, then the data
is not re-fetched and the pre-fetched data is sent to the host. O herwi se,
the HPl must wait for the pre-fetch to finish.

VME D32 to DSP D16 HPI |Interface: Host Port To VVE D32 Al gorithm
The conmuni cation fromthe Host VME interface is specified as D32. The
ROD Master DSP host port is a D16 conponent. To access the DSP as per the
ROD requirenents, an interface circuit shall be inplenented in the FPGA
PRM to allow D32 block transfers to and fromthe host.

Wite Algorithm

I f RNWEO, and A(24:20)=DSP access, then DTACK N will be set to a val ue of
1 to hold off completion of the VME cycle, D(31:0) will be latched into
registers in the PRM when DBE N(3:0) transitions to 0. HHWL will be
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asserted |l ow and D(15:0) will be placed on the HPI data bus, STROBE N wil |
transition to active, and stay low until HRDY N transitions fromhigh to
low. D(31:16) will be placed on the HPI data bus (D(15:0)), HHWL wll be
asserted high, and STROBE_ N will transition to active to wite the second
hal f-word into the DSP. The state machine will clear STROBE_ N, and wil|
wait for HRDY_ N to return | ow before clearing DTACK N

Read Al gorithm

I f RNWE1l, and A(24:20)=DSP access, then DTACK N will be set to a val ue of
1 to hold off completion of the VME cycle. HHWL will be asserted | ow,
and then STROBE N will transition fromhigh to low. Wen HRDY_N
transitions fromhigh to low, the data on the HPl data bus will be |atched
into the lower half word register in the PRMon the rising edge of
STROBE N. HHWL will be set high, and STROBE N will be asserted | ow
again, and the second half-word will be latched into the PRM data regi ster
that maps to D(31:16) on the rising edge of STROBE N. After HRDY_N
transitions fromhigh to low, D(31:0) will be placed on the LVME data bus
and DTACK N will be asserted low to conplete the VME cycle.

HPI Read Ti m ng

HCTRL( 1: 0) X000 XXOOOOOODDIKKK_ XXOOKKXXIXIXXXXXXXK
RNW XOOKOOKKKKK XOOOOKKKK XOOOKOOKKKKIKK
HHW L HOKOKIKXIKKIKK XXX XOOKIKKIXXKXK
HCS_N T /
STROBE_N \ I /

HD(15:0) == cmmmmmmmmm e P D+ ST —— P AD oo S —
HRDY_N I I

Local VME Read Cycle

A(31: 1) XOOKKKHKHXK XXXXX
RNW

DBE_N( 3: 0) \ A
DTACK_N \ I
(<1 ) J e < >

HPI Wite Timng

HCTRL( 1: 0)  XXOOKKKIKIKIKIKK_ XXKOIIIIIK_ XXKKKKXXXXXXK
RNW XXOOOOOKKKKK XOOOOKKK XXOKKXKXKKXX
HHW L XHRKXXXXXXXXKKX XXX KKK
HCS N T T
STROBE_N \ I /

HD(15: 0) === -msmmmmmmmmeam e < e < SR
HRDY_N /A I
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Local VME Wite Cycle
A(31:1) XX XXXXX
RNW
DBE_N(3: 0) \ /
DTACK_N \ /-
LD(31:0)  -------- S R
Functional Procedure: Block Transfer Read from Sl ave DSPO CE3 SDRAM t o Host
Function VME Regi ster Dat a Val ue Not es
Oxl\{/DBf/E}’ Z%F(,)IO/?)O 0x00780000 | These steps are performed by the
Wite HAOB Value to SlaveO HPIC Master DSP after a reset, and are not
MOSP HPI D 0x00010000 required.
0x{ BA} 600000
MDSP HPI A
Wite first address |ocation of 0x{ BA} 200000 0x00780004 This location is the first address in
the block to the Slave HPI A MDSP HPI D CE3 Menory space
0x{ BA} 600000 0x03000000
Wite Address of the Sl ave DSP MDSP HPI A
HPI D++ to the Master DSP HPI A 0x00780008 | Sl ave 0 HPI D++ Regi ster
0x{ BA} 200000
addr ess
NDSP HPI D The Address val ue used for the Master
Read fromthe Master DSP HPI D 0x{ BA} 600000 Read Dat a DSP HPI D regi ster can increnment from

0x600000 to Ox7FFFFF.

Functional Procedure: Block Transfer Wite fromthe Host to Slave DSPO CE3 SDRAM

Function VME Regi ster Dat a Val ue Not es
Oxl\{/DBf/E}’ Z%F(,)IO/?)O 0x00780000 | These steps are performed by the
Wite HAOB Value to SlaveO HPIC Master DSP after a reset, and are not
MDSP HPI D 0x00010000 | requi r ed.
0x{ BA} 600000
MDSP HPI A
Wite first address |ocation of 0x{ BA} 200000 0x00780004 This location is the first address in
the block to the Slave HPI A MDSP HPI D CE3 Menory space
0x{ BA} 600000 0x03000000
Wite Address of the Slave DSP NDSP HPI A
HPI D++ to the Master DSP HPI A 0x00780008 | Sl ave 0 HPI D++ Regi ster
0x{ BA} 200000
addr ess
_ NDSP HPI D The Address yal ue used_ for the Master
Wite to the Master DSP HPI D 0x{ BA} 600000 Dat a DSP HPI D regi ster can increnent from

0x600000 to Ox7FFFFF.
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The data format of the Master
sel ected, 8-Bit ROM Boot,

DSP is Little Endian, and the boot nobde

defines the DSP Menory Map as shown in table xx.

ROD MASTER DSP ( TM5320C6201) MEMORY MAP

Addr ess Range Byt es Description
00000000- 0O000FFFF 64K I nternal Program Menory
00010000- 003FFFFF 4M 64K Reserved (Not Used)
00400000- OOFFFFFF 12M Rod Controller (RRIF) Registers, Formatter
Regi sters, EFB Registers, Router Registers, BOC
Regi sters, SDSP (4x), Debug Menory FlIFGs
(CEO: Asynchronous Menory Configuration)
01000000- 013FFFFF AM Not Used
01400000- 017FFFFF aM MDSP Boot FLASH
(CE1: Asynchronous Menory Configuration)
01800000- O1FFFFFF 8M Internal DSP Registers (Set by boot code)
02000000- 02FFFFFF 16M DSP SDRAM Menory (CE2)
03000000- O3FFFFFF 16M Unused (CE2) (Available with a |arger SO D MV)
04000000- 7FFFFFFF 2G 64M | Not Used
80000000- 8000FFFF 64K Internal Data RAM
80010000- FFFFFFFF 2G 64K Reserved (Not Used)
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defined in table xx.

ROD SLAVE DSP ( TM5320C6713) NMEMORY NAP

and the DSP Menory Map is

Addr ess Range Byt es Description
00000000—0002FFFF 192K I nternal RAM (L2)
00030000—0003FFFF 64K I nt ernal RAM Cache
00040000-017FFFFF | 24M-256K | Reserved
01800000-0183FFFF 256K External Menory Interface (EMF) Registers
01840000-0185FFFF 128K L2 Registers
01860000-0187FFFF 128K Reser ved
01880000-018BFFFF 256K HPI Regi sters
018C0000-018FFFFF 256K McBSP O Registers
01900000-0193FFFF 256K McBSP 1 Regi sters
01940000-0197FFFF 256K Tinmer 0 Registers
01980000-019BFFFF 256K Tinmer 1 Registers
019C0000-019C01FF 512 Interrupt Sel ector Registers
019C0200-019C0203 4 Devi ce Configuration Registers
019C0204—019FFFFF | 256K-516 | Reserved
01A00000-01A3 FFFF 256K EDVA RAM and EDVA Regi sters
01A40000—01AFFFFF 768K Reser ved
01B00000-01BO3FFF 16K GPl O Regi sters
01B04000—-01B3FFFF 240K Reserved
01B40000-01B43FFF 16K | 2C0 Regi sters
01B44000-01B47FFF 16K | 2C1 Registers
01B48000—01B4BFFF 16K Reserved
01B4C000-01B4FFFF 16K McASPO Regi sters
01B50000-01B53FFF 16K McASP1 Regi sters
01B54000-01B7BFFF 160K Reser ved
01B7C000-01B7DFFF 8K PLL Registers
01B7E000—-01BBFFFF 264K Reser ved
01BCO000—-01BFFFFF 256K Emul ati on Registers
01C00000—01FFFFFF AM Reserved
02000000—-02000033 52 QDVA Regi sters
02000034—-02FFFFFF 16M 52 Reser ved
03000000—-2FFFFFFF 720M Reser ved
30000000—33FFFFFF 64M McBSPO Dat a Port
34000000-37FFFFFF 64M McBSP1 Data Port
38000000—-3BFFFFFF 64M Reser ved
3C000000—3COFFFFF 1M McASPO Dat a Port
3C100000—3ClFFFFF 1M McASP1 Data Port
3C200000—-7FFFFFFF | 1G + 62M | Reserved
80000000—-8FFFFFFF 256M EM F CEOt
90000000—9FFFFFFF 256M EM F CE1t
A0000000—-AFFFFFFF 256M EM F CE2t
BO000000-BFFFFFFF 256M EM F CE3t
C0000000—FFFFFFFF 1G Reserved

Tabl e xx

t The nunber of EMF address pins (EA[21:2])
nenory (SDRAM) to 128MB per CE space.
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Program Reset Manager

Descri ption Addr ess Access W dth
PRM FPGA Configuration Control Register { BA} CO0000 RW 7
Al bits in the Register are Self-d earing, unless noted otherw se. 1B't Val ue 0
Bit 0: Configure ROD Controller FPGA Confi gure
If this bit is set, the ROD Controller FPGA will be erased and Control | er Idle
progranmmed with a Configuration Bit Stream
Bit 1: Configure Fornmatter A&B Confi gure
If this bit is set, the ROD Formatter FPGA chips will be erased and Idle
. ) . h Formatters
progranmed with a Configuration Bit Stream
Bit 2: Configure Formatter A&B Confi aur e
If this bit is set, the ROD Fornatter FPGA chips will be erased and Formatgters Idle
programmed with a Configuration Bit Stream
Bit 3: Configure EFB Confi gur e
If this bit is set, the ROD Event Fragnment Builder FPGA will be erased EEB Idle
and programmed with a Configuration Bit Stream
Bit 4: Configure Router Confi gure
If this bit is set, the ROD Router FPGA will be erased and programmed Rout er Idle
with a Configuration Bit Stream
Bit 5: Configure Al Confi aur e
If this bit is set, all of FPGA chips on the ROD will be erased and A”g Idle
programmed with a Configuration Bit Stream
Bit 6: Configure Override
Bit 6 is used to override the configuration of the ROD. This function
is used when the ROD will not exit Configuration Mde automatically. Override
It allows the user to access all of the Flash nenories on the ROD in Confi gure Idle
the case that a configuration problemoccurs or if the board is powered
on for the first time with blank Flash Menori es.
THI'S BIT I'S NOT SELF- CLEARI NG
Descri ption Addr ess Access W dth
PRM FPGA Reset Control Register { BA} C00004 RW 7
Al bits in the Register are Self-C earing, unless noted otherw se. 1B't Val ue )
Bit 0: Reset ROD Controller FPGA Reset ldle
If this bit is set, the ROD Controller FPGA will be reset.
Bit 1: Reset Formatter A Reset ldl e
If this bit is set, the Bank A Fornatter FPGA chips will be reset.
Bit 2: Reset Formatter B Reset ldle
If this bit is set, the Bank B Formatter FPGA chips will be reset.
Bit 3: Reset EFB Reset ldle
If this bit is set, the Event Fragnent Builder FPGA will be reset.
Bit 4: Reset Router Reset Ldl e
If this bit is set, the Router FPGA will be reset.
Bit 5. Reset All Reset ldle
If this bit is set, all of FPGA chips on the ROD will be reset.
Bit 6: Hold all FPGAs in Reset
If this bit is set, all of FPGA chips on the ROD will be held in reset. Reset Idle
THIS BIT I'S NOT SELF- CLEARI NG
Descri pti on Addr ess Access W dt h
PRM DSP Reset Control Register { BA} CO0008 RW 8
Bits 1 to 6 in the Register are Self-d earing 1B't Val ue )
Bit 0: MDSP Boot Mbde Sel ect HPl Boot oo
Bit 1: Reset Master DSP Reset ldle
If this bit is set, the Master DSP will be reset.
Bit 2: Reset Slave DSPO Reset Ldl e
If this bit is set, Slave DSPO wi |l be reset.
Bit 3: Reset Slave DSP1 Reset ldle
If this bit is set, Slave DSP1 will be reset.
Bit 4: Reset Slave DSP2 Reset Ldl e
If this bit is set, Slave DSP2 will be reset.
Bit 5: Reset Slave DSP3 Reset Ldl e
If this bit is set, Slave DSP1 will be reset.
Bit 6: Reset ROD
Reset Idle

If this bit is set, all DSP and FPGA chips on the ROD will be reset.
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Descri ption Addr ess Access W dth
PRM Fl ash Control Register { BA} CO000C RW 3
Al bits in the Register are Self-Cearing 1B't Val ue )
Bit 0: Read Flash Direct VME
This bit is set to performa read fromthe Flash Menory. The data from
one read cycle will be stored in the Flash Data Register until the next Read NOP

read operation is perforned. The address |location to be read nust
first be loaded into the FLASH Address Register. The data can be read
fromthe FLASH Data Read Regi ster when the cycle is conplete.

Bit 1: Wite Flash Direct VME
This bit is set to performa wite fromthe Flash Menory. The address
|l ocation and data to be witten nust first be |oaded into the FLASH
Address and Wite Data Register. This bit is used when erasing sectors Wite NOP
of the Flash Menory. This wite node allows the user conplete control
of the wite cycle because the PRM does not add any of the unl ock
commands when this bit is set.

Bit 2. Wite Flash PRM Contr ol
This bit is set to performa wite to the Flash Menory with the data
stored in the Flash Data Register. This wite allows the PRMto
control the unlock algorithmof the Flash. This operation requires the

correct destination address and data are witten to their respective Wite NoP
| ocations before it is set. The address |ocation and data to be
witten must first be |oaded into the FLASH Address and Wite Data
Regi ster.
Descri ption Addr ess Access W dth
PRM Fl ash Address and Wite Data Register { BA} C00010 RW 32
This register is used to transfer the FLASH Address |ocation and wite data Bit Val ue
with one VME access. The Address data is located in bits LD(23:0), and the
Wite Data is located in bits LD(31:24). A read cycle only requires a valid
address; the PRMignores the data field in this case.
Bits[31:24]: FLASH Menory Wite Data
Val ue
Bits[23: 0]: FLASH Menory Address Data
Val ue

Address Location Map Table: RevE and RevF ROD FLASH Menory
FLASH 0
Begi n End
0xE00000 Ox FFFFFF

Address Location Map Tabl e: RevE and RevF ROD FPGA Configurati on Data

RCOD Control |l er Formatters EFB Rout er
Begi n End Begi n End Begi n End Begi n End
E00000 E78E63 E80000 EFSE6B FO0000 F52327 F80000 FD2327
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PRM ROD M scel | aneous Status Register | {BA}C00014 R 26
Bit Val ue
1 0
Bit 0: ROD C ock Select Status I nt er nal BOC
Bit 1: ROD Clock DLL Locked DLL Locked Fai |
Bit 2: VME Cock DLL Locked DLL Locked Fai |
Bit 3: ROD Busy ROD Busy XK
Bit 4: ROD Type In Pi xel SCT
) ) Val ue Mode
Bit 5: Formatter Type In(0) (Pixel Only) 00 20Nz
01 80MHz
Bit 6: Formatter Type In(1) (Pixel Only) 10 160Mz
11 40MHz (HW
Bit 7: Slink LFF (Latching, Self C earing) Error K
Bit 8: Slink LDOM Error XK
: . DSPO DSPO
Bit 9: DSPO Detect In Present Qut
) . DSP1 DSP1
Bit 10: DSP1 Detect In Pr esent Qut
: . DSP2 DSP2
Bit 11: DSP2 Detect In Pr esent Qut
: . DSP3 DSP3
Bit 12: DSP3 Detect In Present out
; . HPI
Bit 13: MDSP HRDY_N HPl Busy Ready
Bit 14: NOT USED
Bit 15: Configuration Done
Bits[19:16]: IRQID
Bi t s[ 25:20] : VME AM Code
Descri ption Addr ess Access W dt h
PRM VME Tine Qut Val ue Register { BA} C00018 RW 32
This register allows the user to set the VME tineout period for the ROD. Bit Val ue
After reset, the value is 1.4ms (Ox1CB90). During a VME access to the MDSP,
i f HRDYn does not acknow edge the transaction within the VME tineout limt,
the ROD will issue a BERRn and the VME slave state machine will return to the
idle state.
Bits[31:0]: VME Tine out Value Val ue
Descri ption Addr ess Access W dt h
PRM ROD Busy Hi stogram Control Register { BA} CO001C RW 1
This register is used to enable or disable the ROD Busy Hi stogram engine. Bit Val ue
After reset, histogramming is disabled. For triggered operation, set bit 1
bef ore enabling the H stogram engine.
Bit 0: ROD Busy Hi stogram Contr ol Enabl e Di sabl e
Bit 1: ROD Busy Hi stogram Triggered Start Enabl ed Tri gger Aut o
Descri ption Addr ess Access W dt h
PRM FPGA Configuration Status Register { BA} C00020 R 6
Bit Val ue
1 0
Bit 0: ROD Controller FPGA Configuration Done Done Fai |
Bit 1: Formatter A Configuration Done Done Fai |
Bit 2: Formatter B Configuration Done Done Fai |
Bit 3: EFB Configuration Done Done Fai |
Bit 4: Router Configuration Done Done Fai |
Bit 5: Configuration Active Confi gure
If this bit is set, the PRMis in Configuration node. Wile this bit Mbde Nor nal
is true, the VME is not able to access the FLASH Menory.
Descri ption Addr ess Access W dt h
PRM FPGA Reset Status Register { BA} C00024 R 6
Bit Val ue
1 0
Bit 0: ROD Controller FPGA Reset Control Signal State K Reset
Bit 1: Formatter A Reset Control Signal State oK Reset
Bit 2: Formatter B Reset Control Signal State oK Reset
Bit 3: EFB Reset Control Signal State oK Reset
Bit 4. Router Reset Control Signal State K Reset
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Descri ption Addr ess Access W dt h
PRM DSP Reset Status Register { BA} C00028 R 6
Al bits in the Register are Self-C earing 1B't Val ue 0
Bit 0: Not Used K Reset
Bit 1: Master DSP Reset Control Signal State oK Reset
Bit 2: Slave DSPO Reset Control Signal State oK Reset
Bit 3: Slave DSP1 Reset Control Signal State K Reset
Bit 4. Slave DSP2 Reset Control Signal State K Reset
Bit 5: Slave DSP3 Reset Control Signal State K Reset
Descri ption Addr ess Access W dt h
PRM FPGA I NIT_N Status Register { BA} C0002C R 6
Indicates the state of the FPGA INIT bit. |If the bit is true, and the DONE Bit Val ue
is true, then the FPGA chips are operating. 1 0
Bit 0: ROD Controller FPGA INIT_N Control Signal State oK d ear
Bit 1: Formatter A INIT_N Control Signal State oK d ear
Bit 2: Formatter B INIT_N Control Signal State K C ear
Bit 3: EFB INIT_N Control Signal State K C ear
Bit 4. Router INIT_N Control Signal State K C ear
Descri ption Addr ess Access W dt h
PRM Fl ash Status Register { BA} CO0030 R 3
Al bits in the Register are Self-C earing 1B't Val ue 0
Bit 0: Read Flash Direct VMVE Status Read NOP
Bit 1: Wite Flash Direct VME Status Wite NOP
Bit 2. Wite Flash PRM Control Status Wite NOP
Descri ption Addr ess Access W dt h
PRM FPGA Configuration Halt Status Register { BA} C00034 R 6
Indicates the state of the FPGA configuration. |If the bit is true, the FPGA Bit Val ue
configuration failed. 1 0
Bit 0: ROD Controller FPGA Configuration Halt Signal State Fai | oK
Bit 1: Formatter A Configuration Halt Signal State Fai | oK
Bit 2: Formatter B Configuration Halt Signal State Fai | oK
Bit 3: EFB Configuration Halt Signal State Fai | K
Bit 4. Router Configuration Halt Signal State Fai | K
Descri ption Addr ess Access W dt h
PRM ROD Serial Nunber { BA} C00038 R 32
Bit Val ue
Bits[ 9: 0]: Serial Number Val ue
Bi t s[15: 12]: FPGA Code Version Val ue
Bi ts[23:16]: ROD Board Revi sion Val ue
Bits[31:24]: ROD ID ADh
Description Addr ess Access W dth
PRM Fl ash Data Read Regi ster { BA} C0003C R 8
Bit Val ue
Bits[7:0]: FLASH Menory READ Data Val ue
Description Addr ess Access W dt h
PRM ROD Source ID { BA} C00040 R 32
Bit Val ue
Bits[ 7: 0]: Serial Number Val ue
Bits[15: 8]: Sub-detector ID Val ue
Bi ts[23:16]: Mdul e Type 00h
Bi ts[31:24] : Reserved 00h
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APPENDI X B: ROD VME Access Registers

Descri ption Addr ess Access W dt h
PRM ROD Manufacturer |D { BA} C00044 R 24
Bit Val ue
Bits[23:0]: LBNL ID Val ue
Descri ption Addr ess Access W dt h
PRM ROD Board | D { BA} C00048 R 32
Bit Val ue
Bits[31:0]: ROD Board ID Val ue
Descri ption Addr ess Access W dt h
PRM ROD Revision ID { BA} CO004C R 32
Bit Val ue
Bits[ 3: 0 NOT USED 0x0
Bits[ 7: 4]: ROD Revision ID Val ue
Bits[17: 8]: ROD Serial Nunber Val ue
Bi ts[ 31:24]: Code Version Val ue
Description Addr ess Access W dth
PRM Di agnostic Regi ster { BA} C00050 R 32
Bit Val ue
Bits[31:0]: Diagnostic Bits Val ue
Description Addr ess Access W dt h
PRM Di agnostic Register { BA} C00054 R 32
Bit Val ue
Bits[31:0]: Diagnostic Bits Val ue
Description Addr ess Access W dt h
PRM Di agnostic Regi ster { BA} Q00058 R 32
Bit Val ue
Bits[31:0]: Diagnostic Bits Val ue
Descri ption Addr ess Access W dth
PRM Current ROD Busy Hi stogram Address { BA} C0O005C R 16
Bits [9:0] indicate the data location, bits [15:10] indicate the nunber of Bit Val ue
times the address counter has w apped around O.
Bi t s[ 15: 0] : ROD Busy Hi stogram Address Status Val ue
Description Addr ess Access W dth
PRM 1024x32 ROD Busy Hi stogram Menory { BA} C01000 R 32

Address Range 0xC01000 to OxCO1lFFC (4kB nenory space).
bl ock

Fast Access nenory
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MDSP Boot ROM Wite/ Control |nformation

Part Nunber:
SST39VF040- 90- 4C- NH, 512Kx8 Fl ash Menory, 90ns, 100K min cycle, 32-pin PLCC

Devi ce Qperation

Conmands are used to initiate the nmenory operation functions of the device.
Conmands are witten to the device using standard mi croprocessor wite
sequences. A command is witten by asserting WE# | ow whil e keepi ng CE# | ow.
The address bus is latched on the falling edge of WE# or CE#, whichever
occurs last. The data bus is latched on the rising edge of WE# or CE#,

whi chever occurs first.

Read

The Read operation of the SST39VF040 device is controlled by CE# and OE#

both have to be |l ow for the systemto obtain data fromthe outputs. CE# is
used for device selection. Wien CE# is high, the chip is deselected and only
standby power is consuned. OE# is the output control and is used to gate data
fromthe output pins. The data bus is in high inmpedance state when either CE#
or OE# is high.

Wite Operation Status Detection

The SST39VF040 device provides two software nmeans to detect the conpletion of
a Wite (Programor Erase) cycle, in order to optimize the systemwite cycle
tinme. The software detection includes two status bits: Data# Polling (DQ7)
and Toggle Bit (DQ). The End-of-Wite detection node is enabled after the

ri sing edge of WE# which initiates the internal Pro-gram or Erase operation
The actual completion of the nonvolatile wite is asynchronous with the
system therefore, either a Data# Polling or Toggle Bit read nmay be

si mul taneous with the conpletion of the Wite cycle. If this occurs, the
system may possibly get an erroneous result (i.e., valid data nmay appear to
conflict with either DQ7 or DQ@B). In order to prevent spurious rejection, if
an erroneous result occurs, the software routine should include a loop to
read the accessed location an additional two (2) times. If both reads are
valid, then the device has conpleted the Wite cycle, otherw se the rejection
is valid.
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Byt e- Program Oper ati on

The SST39VF040 are progranmed on a byte-by-byte
basis. Before programm ng, the sector where the
byte exists nmust be fully erased. The Program
operation is acconplished in three steps. The
first step is the three-byte | oad sequence for
Software Data Protection. The second step is to

| oad byte address and byte data. During the Byte-
Program operation, the addresses are | atched on
the falling edge of either CE# or WE#, whichever
occurs last. The data is latched on the rising

edge of either CE# or WE#, whichever occurs first.

The third step is the internal Program operation
which is initiated after the rising edge of the
fourth WE# or CE#, whichever occurs first. The
Program operation, once initiated, will be
conpleted, within 20 pus. During the Program
operation, the only valid reads are Data# Polling
and Toggle Bit. During the internal Program
operation, the host is free to perform additiona
tasks. Any comands witten during the interna
Program operation will be ignored.
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Regi sters

BYTE PROGRAM
AL GORI THV

Load Data: OxAA
Addr ess : 0x5555

v

Load Data: 0x55
Addr ess : Ox2AAA

v

Load Data: 0XAO
Addr ess : 0x5555

v

Load
Byt e Address
Byte Data

v

Wait for end of
Pr ogram ( Tbp,
Dat a# Pol |i ng
bit or Toggle
bit operation)

v

Program
Conpl et ed
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Sector - Erase Qperation

The Sector-Erase operation allows the systemto
erase the device on a sector-hby-sector basis. The
sector architecture is based on uniform sector
size of 4 KByte. The Sector-Erase operation is
initiated by executing a six-byte command sequence
with Sector-Erase command (30H) and sector address
(SA) in the last bus cycle. The sector address is
| atched on the falling edge of the sixth WE#

pul se, while the command (30H) is | atched on the
ri sing edge of the sixth WE# pul se. The interna
Erase operation begins after the sixth We# pul se.
The End- of - Erase can be determ ned using either
Data# Polling or Toggle Bit nethods. Any conmands
witten during the Sector-Erase operation will be
i gnor ed.
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SECTOR ERASE
ALGORI THM

Load Data: OxAA
Addr ess: 0x5555

v

Load Data: 0x55
Addr ess: Ox2AAA

v

Load Data: 0x80
Addr ess: 0x5555

v

Load Data: OxAA
Addr ess: 0x5555

v

Load Data: 0x55
Addr ess: O0x2AAA

v

Load Data: 0x30
Addr ess: SAx

v

Vit Tse

(Sector Erase Tine)

Sector Erase
Conpl et ed
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Chi p- Erase Operation

The SST39VF040 devi ce provi des a Chip- Erase
operation, which allows the user to erase the
entire nenory array to the ‘1's state. This is
useful when the entire device must be quickly
erased. The Chip-Erase operation is initiated by
executing a six-byte Software Data Protection
conmand sequence with Chi p-Erase command (10H)
with address 5555H in the | ast byte sequence. The
i nternal Erase operation begins with the rising
edge of the sixth WE# or CE#, whichever occurs
first. During the internal Erase operation, the
only valid read is Toggle Bit or Data# Polling.
Any conmands witten during the Chip-Erase
operation will be ignored.
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CH P ERASE
ALGORI THV

Load Dat a: OxAA
Addr ess: 0x5555

v

Load Data: 0x55
Addr ess: O0x2AAA

v

Load Dat a: 0x80
Addr ess: 0x5555

v

Load Dat a: OxAA
Addr ess: 0x5555

v

Load Data: 0x55
Addr ess: O0x2AAA

v

Load Data: 0x10
Addr ess: 0x5555

v

Wait Tsce
(Chip Erase Tine)

Chi p Erase
Conpl et ed
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Dat a# Pol i ng (DQr)

Wien the SST39VF040 is in the internal Program DATA# POLLI NG
operation, any attenpt to read DQ7 will produce VAI'T OPTI ON
the conpl enent of the true data. Once the
Program operation is conpleted, DQ7 will produce BYTE-
true data. Note that even though DQ7 may have PROGRAM ERASE
valid data i mediately foll owi ng conpl etion of I NI TI ATED
an internal Wite operation, the remaining data i

outputs may still be invalid: valid data on the
entire data bus will appear in subsequent
successi ve Read cycles after an interval of 1pus.

During internal Erase operation, any attenpt to READ DQY
read DQ7 will produce a “0”. Once the internal

Erase operation is conpleted, DQ7 will produce a ¢
“1". The Data# Polling is valid after the rising
edge of fourth We# (or CE#) pul se for Program NC
operation. For Sector- or Chip-Erase, the Data#
Polling is valid after the rising edge of sixth
WE# (or CE#) pul se.

DQ7=TRUE DATA?

YES

Pr ogr an Er ase
Conpl et ed

Toggl e Bit (D)

During the internal Program or Erase operation,

any consecutive attenpts to read DQ@B will produce
alternating ‘0’s and ‘1's, i.e., toggling between
0 and 1. When the internal Program or Erase TOGGLE BIT
operation is conpleted, the toggling will stop. VWAL T OPTI ON

The device is then ready for the next operation.
The Toggle Bit is valid after the rising edge of

fourth WE# (or CE#) pul se for Program operation. BYTE-
For Sector- or Chip-Erase, the Toggle Bit is PROGRAM ERASE
valid after the rising edge of sixth We# (or CE#) I NI TI ATED
pul se. i

READ BYTE

v

READ SAME BYTE

Pr ogr an Er ase
Conpl et ed
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Software Data Protection (SDP)

The SST39040 provide the JEDEC approved Software Data Protection schene for
all data alteration operation, i.e., Pro-gramand Erase. Any Program
operation requires the inclusion of a series of three-byte sequence. The

t hree-byte | oad sequence is used to initiate the Program operation, providing
optimal protection frominadvertent Wite operations, e.g., during the system
power -up or power-down.

Any Erase operation requires the inclusion of six-byte |oad sequence. These
devices are shipped with the Software Data Protection permanently enabl ed.
Duri ng SDP conmand sequence, invalid conmands will abort the device to read
node, w thin

TRC.

Product ldentification

The Product ldentification node identifies the devices as the SST39VF040 and
manuf acturer as SST. This node nay be accessed by software operations. Users
may use the Software Product ldentification operation to identify the part
(i.e., using the device I D) when using nultiple manufacturers in the same
socket .

Manuf acturer’s I D: 0000H BFH

Devi ce I D SST39LF/ VF040 0001H D7H

Product ldentification Mdde Exit/Reset

In order to return to the standard Read node, the Software Product
Identification nmode nmust be exited. Exit is acconplished by issuing the
Software ID Exit comand sequence, which returns the device to the Read
operation. Please note that the Software ID Exit command is ignored during
an internal Program or Erase operation.

TABLE 1: FLASH SCFTWARE COVVAND SEQUENCE

Fl ash Software Command Sequence

Comrand 1st Bus 2nd Bus 3rd Bus 4t h Bus 5th Bus 6t h Bus

Sequence Wite Cycle Wite Cycle Wite Cycle Wite Cycle Wite Cycle Wite Cycle
ADDR( 1) DATA | ADDR(1) DATA | ADDR(1) DATA | ADDR(1) DATA | ADDR(1) DATA | ADDR(1) DATA

Byt e-

Progr am 0x5555 | OxAA | OX2AAA | 0X55 | 0X5555 | OXAO BA(2) DATA

Efgtsgr 0x5555 | OXAA | OX2AAA | OX55 | OX5555 | 0X80 | Ox5555 | OxAA | OX2AAA | 0X55 SAX(3) 0X30

gr“age 0x5555 | OxAA | OX2AAA | 0X55 | 0X5555 | 0X80 | Ox5555 | OxAA | OX2AAA | 0X55 | 0X5555 | 0X10

Sof t war e

ID Entry | Ox5555 | OXAA | OX2AAA | 0X55 | 0X5555 | 0X90

(4,5)

Sof t war e

ID Exit OxXX 0XFO

(6)

Sof t war e

I D Exit 0x5555 | OxAA | OX2AAA | 0X55 | 0X5555 | OXFO

(6)

1. Address format Al4-AO0 (Hex),

Addr esses AMS- A15 can be VIL or VIH, but no other value, for the Conmand
sequence.

AMS = Most significant address

AVS = Al15 for SST39LF/ VF512, Al16 for SST39LF/ VF010, Al7 for SST39LF/ VF020,
and A18 for SST39LF/ VF040

BA = Program Byte address

SAx for Sector-Erase; uses AMS-Al2 address |ines

The devi ce does not renain in Software Product ID node if powered down.
Wth AVMS-Al = 0; SST Manufacturer’'s ID = BFH, is read with A0 = 0,
SST39LF/ VFO40 Device ID = D7H, is read with AO = 1

Both Software I D Exit operations are equival ent.

ORwWN

%
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FPGA Configuration Wite/ Control Information

Part Nunber:
AMD29LV017D, 2048Kx8 Fl ash Menory, 90ns, 10K nmin cycle, 52-pin TTSOP

Devi ce Qperation

Conmands are used to initiate the nmenory operation functions of the device.
Conmands are witten to the device using standard mi croprocessor wite
sequences. A command is witten by asserting WE# | ow whil e keepi ng CE# | ow.
The address bus is latched on the falling edge of WE# or CE#, whichever
occurs last. The data bus is latched on the rising edge of WE# or CE#,

whi chever occurs first.

Read

The Read operation of the AVD29LV017D device is controlled by CE# and OE#,
both have to be |l ow for the systemto obtain data fromthe outputs. CE# is
used for device selection. Wien CE# is high, the chip is deselected and only
standby power is consuned. OE# is the output control and is used to gate data
fromthe output pins. The data bus is in high inmpedance state when either CE#
or OE# is high.
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