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Medanical Consider ations

The DCM’sresidein a2l dot, 280mm deep VMEG4X crate
(which includesPO, P1, and P2 conrectors). The aate controll er
(MVME2301) usesa 120 mm extender card for conrection.

The large insertion force due to three connectors with 415 pnsis
dealt with using Rittal injector/gjector (IEEE-1102. Note that the
Motorola PowerPC controller comes with these injectors.

VMEG64X Crate

MVME2301 Controller (adually a167)
VMEbus Analyzer —
DCM I
Pulser Module I E
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Codinginthelabis ahieved with
six rack-mouned fans for the crate.

The most significant on-board
coalingisaieiswith the GLINK
chip (~ 3 Watts) located onthe
underside of the daughter card.

We have attached using a heat
condcting pad a black anod zed
aluminum block which then
connects to a black anod zed sheet
onthe The sheet conrectsto the
front panel.

Black Anodized Sheset
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DCM to ONCS Interface

Not really atopic for thisreview... However...

Two tasks will run simultaneously in the crate controll er
(DCMtask and ONCStask). The DCMta will have exclusive
rightsto VME transfers (and the crate controller isthe only VME
master in the aate).

The two tasks coommunicate using the VxWorks message queue
passing specified information for various downloading and
uploading procedures

VME transfer
-
Interface to Run Control
>




DCM OPERATION CODES (OpCode)

24 bit address 32 bit datafield
A 2 4/ D 3 2 23 22-18 | 17-14 130 |31-16 15-0
Broadcast | DCM Operation | Don't | Lltable/ |[VME-DCM

Broadcast for write operations

/ address | Code (OP) | Care test data command/ status

Geographic Addressng (5 hits)

Defined Operations Codes(4 hits)

Data Transferred




Overview of Operation Codes

Opcode (1): Allowsfor clea and rest of on-board devices
(for example DSP, link pat, level-1 pat).

Opcode (2) and (3): Specifieswhich DSP link pat is addressead
In following VME write or read operations.

Opcode (4) and (9): Writeandread operationsto DSP link pat.
Ead operationsis a 16-bit datatransfer, thus for
32bit words two transfers ae necessary and three
transfers for 48-bit words.

Opcode (8): Chedksthe status of the five DSP link pats. ACK
and LCK bits specify whether there isroom to write
to the link pat buffer and data to read form the

buifer, regectively.




Operation Code Definitions

Opoode | Dinition * nae
01 Wite DOM CorfigurationWord Define DOM date
® 2 | DdireLINKInpu DSP# Wordsze | Definewhich DSPVME talk to andword
@ 3 | DdineLINK out DP# Wordsize Definewhich DSPVME teke datafroma
® 4 | Witedatato DOM Link Port Sand detalprogramword to DSP
5 Writeto L1 Rimtive Look-up table VMED 16-31 astable address
6 Whitetes cdtato L1 input HFO VMED 16-31 asted datainput
7 Interrug DSP Sgd D
® 8 Real DOM-VME link port datus
® 9 Real daafromDSPlink port recevedda/ progjamword fromDSP
10 | Real DCM gatus
11 | Real Compressr pat datus




DCM to VM E Communication

Document (DCM to VME Interface) defines a &t of operation
codesfor communicaion. Thetransfers ae nonstandard
A24/D32 wsing a user-defined address modifier (AM=0x18).
We have successully teged the memory map for MV162,
MV167and MVME2301. Geographic addressing d DCM

has been tested.

Notee VME write 10°Hz

VME read 4 x 16 Hz § After reset clea -- boot process over VME

DATA CLK toDSP Link Port

VME DTACK™*

B

1

....________._.____,_.___._________._.flI’II’iVJ‘IlfJ[___________________._____:1




DSP Software | ssues

We are using Analog Devicessoftware...
asm21k (Analog Devicesasembler)
921k  (GNU CPPversion 3.2< 2.3.3snapshat)
ldr21k (Analog Devices21000Loader 3.22
--we modified bod kernel for VME transfer boaing

Known Limitations...
Windows feature tested oy with 3.1
Betaversionfor Windows 95 and NT available in March
Known bugin binary format output (not observed)...

Investigated 3rd Party Software Suppat -- doesnat look promising

Extensive tests using assembler and C code, bu withou
optimizaion features.



SYSTEM  YER_BASIC_062 C_ACH;

DSP Memory Architecture

.PROCESSOR = ADSP21062

Ibank O...
I 14K rth
TWO mn kS a:h ra\/l ng OrE .gECrStM ENT/RAM/BEGIN = 0xO0@®0000/END = 0x0002Gff /PM seg_rth;
Megabit SRAM (32k 32-bitwords) ., ... ...
for the SHA RC 2 1062 .sigirl\]/iltl;ENT/RAM/BEGIN = 0x00@1000/END = 0x0002%ff /PM
1) Program Memory 1ok code
2) DataMemory SEGMENT/RAM/BEGIN = 0x00@2000/END = 0x00024ff /PM
Seg_pmco;
In this example: e
—_ : / / = / = gff /
hem — 16k /ﬁ%¥5§§2§%&2§2m Ox00@8000/END = 0x0002 PM
data == 4k 14k dm data
I n the 5th Dspcm the memory /s\liGD'\'?EEJZ/Eg\_AéEESIN = 0x00@®9000/END = 0x00029ff /DM
contain an entire un-zero 116Kk e
SU pp,es%d e\/ent o /s\lz(él\W/_IEE?;I'ZIFSQ:gl\jfquEDGIN = 0x00@a000/END = 0x0002dff /DM
18k stack

.SEGMENT/RAM/BEGIN = 0x00®e000/END = 0x000Zfff /DM

TEC = 20words X 64 channels X | mip=a2seg sia:
4 FEM / DCM f| ber (Day_ ]_) I external areafor external port fifo transfers
.SEGMENT/RAM/BEGIN = 0x00410000/END = 0x004 1FFFF/DM/uninit

X 4 DCM/DCBoard SEG_DUM;
= 20k EENDSYS;




Boot Procedure

» At power upthe FPGA 10K (handing VME transfers) automatically
boas from on-board EPROM.

* VME Operation Code (1) clearsthe DSP' s and as®ciated link pats
and uponreset forcesthe DSP sto bod from on-board EPROM. This
Initial boa program ssmply gives the appropriate hand-shaking and
then resets the DSP’ s to wait for their program. Thisbodingis
mediated bythe FPGA 10K into the DSPIlink pats.

 Themain program istransferred to the DSP’ s via Operation Code
(4) transfers. The DSP' s send adk a control status word to verify
successul boaing.

* Booting DSP’ s over VME allows easy changing d programs and
individual programs for each DSP if desred.

e Thebod timeis gpproximately 12 milliseconcs.



Compressor Port Boot

*The compressor port (FE2_ DCM) FPGA 8K bodsitself on paver
up from an onboard EPROM.
*The FPGA 10K (used for reading ou dual-port memory and

handing zero suppresson) is boaing throughthe serial port of the
associated DSP, mediated by the FPGA 8K.

File  Control Setup tMeasure Liilities Help

NCONFIG f
I \ ; o
CONF_DONE [ '

wamwww
Il

KR

NSTATUS | e P X
[T pATA BITS
T @]e =| [H][5.00 usidiv ﬂ:”%paamnunus a|o]»] Tlzeev =i

*The external list memory, external pedestal memory and
threshold values(stored in the FPGA 10K memory) are loaded
and read back viathe srial port of the associated DSP.



L oading Serial Data to Compressor Port

We have succesd$ully loaded serial datato list memory, pededal
memory, thredhold memory and fake dual-port data. We have
also read back and erified all of the above memory values

switch(cmdcode) {

case RESET:
reset(modul e, & status);
bres;

File Control Setup Measure Ulilities Help

case LOAD_DSP_PROGRAM:
loadDspProgram(modul e,unit,filename, & status);
breek;

case LOAD_FPGA:
loadFPGA (module, unit,fil ename, & status);
breek;

case GET_LIST_MEMORY:
getListMemory(modul e,unit,start_address,number_reads,filename,& status);
bresk;

case LOAD_LIST_MEMORY:
loadListM emory(module,unit,start_address,number_writesfilename,& status);
bre&;

case GET_PED_MEMORY:
getPedM emory(modul e,unit,start_addressnumber_reads,filename,& status);
bre&;

case LOAD_PED_MEMORY:
loadPedMemory(module,unit,start_address,number_writes filename,& status);
bres;

case GET_THRESHOLD_MEMORY:
getThresholdM emory(modul e, unit,start_addressnumber_readsfilename,& status);
bre&;

case LOAD_THRESHOLD_MEMORY:
load T hreshol dM emory(modu e,unit,start_address, number_writes,filename, & status);

List Memory Data Bit

e T e e T e e bt e e e R T N e B =

T breek;

case LOAD_FAKE_DATA:
loadFakeData(modul e,unit,start_addressnumber_writesfil ename, & status);
breek;

case GLINK_ONLINE:
GLINK_orling(modul e,unit,& status);
bre&;

case GET_DATA_EVENT:

getDataEvent(modul e,unit,start_address,number_reads,filename,& status);
breek;
h

1 oleg




Data Transfer from Fiber Optic

We use an HP82000connected to atest board with a GLINK and
transcelver to send dcata over fiber into the DCM. We have checked
heck on control bits (CAV and DAV) and the timing relative to end
of write (short format) signal and /RD.

i Data Control Bits -2 S OWFo 5
vl H
CAV e . et poppetemapsite
A Al :
DAV | | 0 A P e B W
7% VSTVDN ISV RSSO NV ;
EOWS
/ RD T ,H_Mhmumnumwﬁm_umlmwj b : b 1
. Real Out Data
1 ofed (51| Gz | e ) 3 | = | |




Compressor Port. Reading Data Out of Dual Port Memory

We have teged sending data over fiber into the compressor port,
throughthe GLINK, into dual-port memory, throughthe zero

suppression FPGA, into the DSP, and ou throughthe DSP link pat
over VME.

File Control Setu
Sawving...
BSars

When reading ou the dual port memory, the DSP indicaes
when DMA is garted and ready for data ). The 10K
FPGA checksthe external list memory and then reads out
that location from the dual port and sds at transfer
time. highis condtioned by low.

10K FPGA ACK

DSP/RD




Trigoger sant to HP programmable unit which then sends 50 cata
words over fiber optic. DSP/RD islow when ready for data and
goes high after full DMA transfer. Then data sent out of DSP link
port over VME (DTACK). Transfer of 50 words takes
approximately 250microseconds. Each repeated write and read to

dual port memory flipsthe page as sen by FPGA 8K /ADD11line.

HL N | m“\ T IDSP/RD
T i " o °
LA 11111 =TT VME DTACK
T T el
PageFlip|-7 zz |
= [ - : i_ Pulser Trigger

e T e ||l 13 G~




Speed L imits

*DSP Clock iIs40MHz. Link pats can write or read 4 lts per

clock cycle, thus the 32-bit word transfer rate between DSPsis
>MHz.

*VVME write operations (Opcode 4) runat 1 MHz for a 16-bit word.
VME read operations (Opcode 9) run at 400kHz for a 16-bit word.
These are non-block transfers.

*DSP serial port aacessto memory onthe compres®r port (eg.
Pedestal, Thredhald, List memory) runsat 4 MHz per bit.

*For example, since pededal values ae 8-bits data, loading
pededal dataoccurs & 500kHz. Thereisadditional overhead for
transferring this datawith VME write operations. There are 128k
pedegal channelsthus requiring 250milliseconcks.



