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1 Introduction

The Trigger InterfaceDistribution (TD) moduleis beingdesgned for the Jefferson Lal?GeV upgrade,
mainly for HalD[ (Collaboration G. , 2009)and HalB[ (Collaboration C. , 2009)with other epeimental Halls
[ (experiments, 199Dcompatibility. This module is responsible ffanning out a lowjitter system clockfixed
latency trigger signalsand fixed latency SYNC signals to the Trigger Interface (TI) moduolethe Frontend
data acquisition cratefrough optic fibers The modules also merge the frarid data acquisitiorcrate status
and generate a BUSY signal to requibst Trigger Supervisor (TSp pause the triggerFigure 1a shows the
placement of the D modules in the global trigger distribution scheimexperimentsetup Figure 1b shows the
crate level diagram
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The TDmodules sit in the Global Trigger/Clock Distribution CrakgChris, Hall_D triggedayout, 2009)
to fan out triggefClock/Syncto the frontendcrates

2 Purpose ofthe module

The TD modulereceives trigger/clodsync signals from the SD and fans out the signals for up to eight
crates in thdéront-enddata acquisition system. The global trigger distribution dsatkesigned to house up to 16
TD modules, which provides triggéiock/Syncfor up to 128 crates. TheDrdistributes thdollowing signals to
each frontend crates: global system clock, tggwvords, andSync, a custom serial link to establish a fixed
latency from the trigger Supervisor to fraamid crates. In addition, theDTwill receive status information from
each crate that wild.l be used t o gaus egistketsofthe freatidu sy 6
crates.

3 Functional Descriptions

3.1 General description

Figure 2 shows the block diagram of the TD module, indicating the major components used in the design.
The HFBR7924 is the multichannel (4 Rx, 4 Tx) fibelink that the TD fas out a lowjitter (<3ps RMS)
250MHz global pipeline clock, serialized 16bit trigger words, and a fixed lammmsignal used in producing a
fixed latency trigger. The AD9510 is the main clock driver and gets synchronized lowesrfogoclocks. The
Xilinx XC5VLX30T is used to encode/dede theSYNC datato interface with the VME, tanonitor (combine)



the front end crates statuhe PO is compatible with the VXSypaad slots, which matches wi8D positioned
in switch slots.

Figure 2 Trigger Distribution board Block Diagram
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3.2Fiber links

The HFBR7924 is the multichannel (4 Rx, 4'x) fiber optic link for the D. All the eight HFBR7924
transceivers will be installed, so each can support up to eighteénohtiataacquisition cratesThe HFBR_7924
is chosen over the HFBRI34, because the HFBM®24 is about $100 cheaper per piece, and there is no visible
performance degradation comparing with HFB&34. [GU, 201Q]

The first pair (Tx/Rx) is used ttransfer triggemwords from TD to Tl, and status from Tl to TD. The
second pair is used to transmit the 250MHz clock from TD to Tl. The third pair is used to transmit the SYNC
from TD to TI. The Tl to TD links on second pair and third pair are not uskd.fourth pai (Tx/Rx) is looped
back on the TD for fiber length (latency) measurement.

3.3: Clock Distribution
To minimize the added jitter on the clock, the clock from PO are directly buffered and driven to the optic
transceivers. One of the buffer output wag sethe AD9510, and supply the-board clock.

3.4 Trigger distribution:



The Serialized (by TS) trigger word wassampled by ADN2805, a 1.25 Gbps Clock and Data Recovery
IC. The resampled data was fanned out to the optic transceivers. The TDaadscnde the serialized trigger
word.

There are two ways for the TD to get the trigger signal. The first is to use the VME P2 connector. In this
case, a twisted pair cable is connected from the TS backplane 10 card to the TD P2 connector. Theteecond
use the O6trigger26é |line on the PO connector. The
receives the O6TRI GGER26 via SD fan out.

3.5 Fixed Latency SYNC
The SYNC signal is a 250Mbps serial line operating in synchronous modesdil link allows a 4bit
command to be sent at chosen 4ns points in tBY&AC is synchronized to the master clock CLK250 and is

sampled everfinsc y c | e . The Iine is considered to be idle w
commandisseriiet ween idle times by sending first a 60086 f c
first. After the command has been sent a final 01

encoding portion of this serial protocolgerformed on the TSThe encoded SYNC signal is first received by the
FPGA after phase alignment. The SYNC is decoded in the FPGA. One of the decoded SY&ltCisleel, and
sent to a buffer/fanout to all the eight optic transceivers. The decoded BYdther decoded in the FPGA for
use on TD itself.

3.6 VME interface
The TD is a VXS payloadlot board. It is compatible with VME64x backplandlormally, it is a VME
slave board, with interrupt capability.

The TD can also be a master VME boailtl supports single level bus request (BR¥gl 3 only, as we do
not expect many boards to be a VME mastehe crate

For simplicity, three kinds of VME address modifier codes are implemented. (1), User defined address
modifier. (0x19,0x1A 0x1C and 0x1DYhis is similar to the A24 address maodifidt is usedo load the PROM
by the emergency logic. (2), Standard A24 address modifier. This is used to readout the registers on the FPGA,
slow controls of the TID peripheraland to requestata from other boards in the crate when in master m(®)e
A32 BLT data transfer This is used to transfer data to the ROC (Read Out Controll&i} is implemented the
same as other ADC/TDC board, so the ROC needs only one read to get allthe fomd boar dsé d:
higher efficiency.

3.7: The Xilinx PROM programming.

The Xilinx XCF32PPROM s used to program the FPGA. It can save two different versions 6PGA
(XC5VLX30T) firmware when used imoncompressionmode. It can save four different versions of the
firmware when bit stream compression is used, in which case, only the slave serial and slave SelectMAP modes
are supported. The PROM isopgrammed using VME with emergeniogic decoding. It can be addsed in the
VMEG64x crates by its geographical address. If it is in the crate without geographical address, only one TID in the
crate should be addressedgasgraphicatlot#0. To avoid conflict with other VME addressing, the uvdefined
address modifiss are used for the PROM loadingThe emergency logic supports A24 user defined address
modifier codes: 0x19, Ox1A, 0x1D and Ox1E (Similar to 0x39, 0x3A, 0x3D and Ox3E). Out of theita}ds
used for TDI, bif0] is used for TMS and all the otherits are unusedThis approach is fully tested in CMS on
LHC. The emergency loading is tested. With M6100 controller, the 32 Mbit PROM (XC32P) can be loaded in
less than five minutes.The emergency loading providd4ME remote firmware rdoading and bradcast
firmware loading even if the FPGA is not workin@ne 33MHz (25MHz on earlier revision of TIDyn-board
oscillator is used to program the FPGA in slave mode, and used by the FPG#wfaostrol, for example, the
VME to AD9510 serial contratngne



The PROM can also be programmed by théboard JTAG connector and VMETAG engine (after the
FPGA is programmed and working) in the FPGA. TH&AG engine in the FPGArovides VME remote
firmware loadingvhen the FPGA is working with more efficient \Bvtata transfe{32 bits versus 1 bit)

3.8: Status passing
The TD can merge the status together and pass @Dtohen to TS Specifically, theTD receives the
status from eight Tl boards. There are three ways that the TD monitor the Tl (or frenatendstatus:

First, the TD extracts the Tl busy information, and do a logical OR as the overall BUSY;

Second, the TD extracts the trigger acknowledge, and compare with the number of the trigger pulse it sends
to the Tl to check for missing triggers. thie trigger is missing, the TD will raise a BUSY flag too.

Third, the TD extract the Tl read out acknowledge, and compare with the number of data blocks the trigger
generates. This can be used to indicate the data buffer level on the front end etectfdhecbuffer level is too
high, the TD can assert BUSY, and stop further trigger going down to Tl, hence prevent the front end electronics
data buffer overflow.

3.9: Serial data communication with SD

The TD can send data to the SD via a 250Mbps [{itkis possible to increase it to 500 Mbps using DDR
techniques). This is implemented using the Xilinx SelectlO standard differential 10 pin pair. In this case, the SD
can be implemented as a data concentrator card to collect data frahttiee TD boads in thecrate This is
another data readout path in addition to the standard VME readout. The maximum data rate is 50 MB/sec per
slot. The full crate can reacip to900 MB/sec assumingjl 18 payload slotare used

The SD can also send data, angly another pulse toF using this link. The direction of the dditak
depends on the firmware Prand SD) implementation.

4. Specification Sheet

4.1 Mechanical
1 Single width VITA 41 Payload Modulelt is positioredin the PP0O1 to PP16 in globdbck/trigger
distribution crate
4.2 High speed serial PO and P2 inputs
9 Trigger pulsedrom TS via PO
1 BUSY ECL signals on Pdsed as trigger pulse from TS
1 Clock, trigger and sync signals from SD
4.3 High speed serial PO and P2 outputs
1 BUSY to SD on PO
1 250/500 Mbps datd_ VDS) to SD at per event basis

4.4 Front panel inputs and outputs

1 Eight HFBR-7924 transeivers for D in distribution crate

1 34-pin connector for some generic IO:
Pinl1/2: Board busy
Pin3/4: readout trigger
Pin5/6, 7/8, 9/10 and 11/1BPGA internal debug signals
Pin 13/14: SyncResetRequst output to TS (OR of SyncResetRequst from TI)
Pin 15/16: Prompt trigger
Pin 17/34: trigger inhibit (not implemented yet)

4.5Fiber channel signals



1 SYNCFixed Latency Link

0 250Mbps Serial Communication

0 Manchester Encoded

0 SYNCto CLK skew variatioradjusted at FPGA receiver.
1 TRIGLINKTX/TRIGLINKRX

o 1.25Ghps Trigger Word Line

o0 Provides 16bit parallel data every 16ns

0 A BUSY status word in the opposite direction.
1 CLK

0 250MHz Clock <ps RMS Jitter

4.6 ndicators: Front Panel:
9 Bit 1 (close to the PCB): FPGA programmed and the c[B¢kM locked)is ready
1 Bit2: VME DTACK, VME activity;
9 Bit 3: Trigger_1 is sent out;
91 Bit4: HFBRMGT RXx error;

On board:

1 Power OK near each regulator or IDXT converter;

1 FPGA program DOE;

9 Fiber opticakransmitter FAULTandreceiver SIGNAL_DETECTEDear each HFBR'924 module

4.7 Programming:
1 VME to JTAGA24D32with user defined AM (Address Modifier) for remdtading with redundant
On board JTAG connector
1 Custom VME to JTAG enginienplemented in the FPGA using AR32 for firmware loading;
1 Up to four revisions of the firmware can be stored in the PR®h\lltaneously

4.8 Power requirements
1 +5v @ 3Amps -12V @ 0.25Amp; +12V @0.25 Amp+3.3V@2A(From Backplane)
9 Local regulators foother required voltages 1.0V, +1.2/, +1.8V, +2.5V, +3.3V, andbV.

4.9 Environment
1 Forced air cooling:Weiner standar?yME64x/VXS
1 Commercial grade component8-{5 Celsius)

Figure3 showsa picture of the TD board
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5 TD operation procedures:
The TD needs be properly set, and plugged into the proper crate and slot. Damage maychtqepdD,
the crate, or other PCBs in the crate if the right procedure is not followed.

5.1TD Power supply.

The TD use+3.3V directly from VMEG64x crate. It can also generate its own +3.3V supply by-BOC
converter. Another dedicated +3.3V HXC converter can be used to power the optical transceivers (HFBR
7924). The HFBR_7924 can also be powered by the main +3.3\ydopthe board. Proper settings are needed
to avoid damage to the board or backplane.

If the dedicated +3.3V DDC converter is to be used to power the HFER4:
(1). Make sure that the DDC converter LTM4604, UP01, is stuffed.
(2). Inductor, LP3s removed.

If the TID main +3.3V power is used to power the HFB#R4:
(1). Make sure that either UPNIL is NOT stuffed,
(2). Inductor LP3s stuffed.

If the VMEG4x crate +3.3V power is used for the TID:
(1). The fuseFP1is stuffed,;
(2). The DGDC converér UPL is removed.

If the VMEG4x crate +3.3V power is not used for the TID:
(1). Thefuse, FPlis removed,;



(2). The URLis stuffed.

5.2 Hardware setting (Switch etc.):
The TD receives signals from PO connecgtand fan out to the optic transceiverShere ae four 8bit
switches on the TID, and marked as: S1, S2 (VME address space setting switches), SC01 (TID mode setting) and
SC1 (TID clock sding). Some switches are LVTTIlsome are LVPECLWhen the switch is ON, the switch is
LOW, (OV for LVTTL, and 1.4/ for LVPECL); when the switch is OFF, the switch is HIGH, (3.3V for LVTTL,
and 2.5V for LVPECL).Here are the details of the switch setting:

5.2.1.SC1 setting:

Bitl: LVPECL, open=high, trigger_1 source selection. When low, the trigger_1 source is FPGA
MGT_112 output(serialized trigger data)when high, the trigger_1 source is standard FPGA
differential outputpulse)

Bit8: LVPECL, 0 p e n = $ymcgsignalsolrde Belectionn Mhent lawr Sydc_reset
selectedwhen highManchester encoded SYNC signal is selected

5.2.2SC01 setting:

Bit[2:1]: LVTTL, open=high. Firmware revision selection. When Bit2=0&Bit1=€lest firmware Rev0;
when Bit2=0&Bit1=1 select firmware Revl; when Bit2=1&bit1=0, select firmware Rev2; when
Bit2=1&Bit1=1, select firmware Rev3. If the program bits are not compressed, the PROM XCV32P
can only fit two revisions of the firmware.

5.2.3S1 setting:

Bit[1:3]: These three bits are used to control the OUTPUT(5:2) of the front paipéh 8bnnector. The
switches are used to multiplex the eight FPGA internal monitoring sources (32 signals) on the four
output pins.

Bit[4]: Add an extra word if the total number of

Bit[8]: keep high, for TID_re¥, this pin is used as IACK input to the FPGA,

Bit[8:7]: keep high, for TID_rev2, these two pins are used as clock source selection output from the FPGA;

Bit[5:6]: not used

5.2.4S2 setting:

Bit[1:5]=A[23:19], VME address space in A32 or A24 mode. Besftdrabout the bit order. When in
VMEG64x crate, these addresshould be set the same as its geographical address.

Bit6: LVPECL, open=high. The HFBR#1, #2, #3 and #4 trigger source selection. When low, the source is
PO (from SD), when high, the souriseFPGA GTP_116.

Bit7: LVPECL, open=high. The HFBR#1_8 fan out clock source selection. When low, the fan out source
is PO (from SD), when high, the source istmard clock manager AD951@ his should be consistent
with the bit(4:3) of SC01 switch sett.

Bit8: LVPECL, open=high. The HFBR#5, #6, #7 and #8 trigger source selection. When low, the source is
PO (from SD), when high, the source is FPGA GTP_114.

5.3 Software setting:

After the board is properly set, and plugged in the right slot, some sofiefirey needs be applied for the
board to work. Some parts of the board needs be powered down to reduce the power conslimiGtGA
GTP transceivers will be automatically powered depending on the mode setting (TI/TD).

6. VME Programming Requirements (This part will be updated as the
firmware develops)

10



There are three categories of Address Modifier codes are supported on the TID: tthefinedr codes
(A24) for emergency firmware loadingStandard A24 for FPGA register read/write and slow control; A32 block
transfer for VME data readout.

6.1 VME to JTAG emergency loading:

The AM[5:0] user defined codes are used for this logibis works even before the FPGA is programmed
and working. It is almost the same as AR82 mode. The valid AM codes are: 0x19, Ox1A, 0x1D and Ox1E.
These AM codes are user defined, and similar téA\iecodes 0x39, 0x3A, 0x3D and BE.

The valid address bits are A[31:24] do not care; A[23:19]=GA[4:0] for VMESG4xes, or A[23:19]=0 for
nonVMEG64x cratesA[18:2]=bd0011111111111111

Data bit[1]is TDI; databit[0] is TMS.

For example, if the board is in slot#5 (that is ~GA(4:0)= 11010), you need wik€28:0)=0x28fffc. If
data(1:0)=00, both TMS and TDI witie low; if data(1:0)=01, TMS is high, TDI is low; if data(1:0)=10, TMS is
low, TDI is high; if data(1:0)=11, both TDI and TMS are high. The normal A24 address should try to avoid this
address (0xO0fffc).

A more advanced example: Instruction register Bt i t , shi ft in Ox5a) start:.
i dl ed mode: 14 consecutive writes to the address O0x
0,2,20,2,1,1, 0respectively.

Data | 1 1 0 0 0 2 1 1 0

L |[H [H

ol r| o
o| | o

2
™S | H H L L L L
1

TDI | Ox 0x 0x 0x 0

T ATMS HO means |l ogic
or Hi gh, and ATDI 0x

1 0 Ox 0x

gh, ATMS L0 means |l ogic
means DO NOT CARE by the

O T P N

6.2 Configuration Registers:

A24D32 areused for register read/write. Similar to the emergency loading logic, the base address is
determined by the égraphicAddressin VME64x crate, and external switch for RWIMEG4x crate. That is,
A[23:19]=GA[4:0], or SWE:1].

U Addressoffset: 0x00000: Board ID:

Bit 7-0 (R/W): Crate IDReset default 0x00;

Bit 12-8 (R): A24 address, higher 5 biRReset default 000

Bit 13 (R): 6 1 6 :is inTuDning mode, it is GA parity bit for TI;

Bit 15-14(R): 6 1 0 dis in ruriding mode (no moregister changes), others: Tt in running mode;
Bit 23-16 (R): Board revision, 00: prototype, 01: production

Bit 31-24 (R): Board type, 871: Tl, Ox75: TS, Ox7D: TD.

U Address offset: 0x00004: Optic transceiver enable:

Bit 7-0 (R/'W):on T:HF B R# 8 , #l#dableRésetdefault OXFF all enabled.
Bit O0: 616 enable HFBR#1, 6006 disable HFBR#1; (
Bit 1: 6106 enable HFBR#2, 6006 disable HFBR#2;
Bit 2: 616 enable HFBR#3, 606 disable HFBR#3;

11



Bit 3: 60106 enabl e HFBR#4, 606 disable HFBR

Bit 4: 616 enable HFBR#5, 606 disable HFBR#5;
Bit 5: 616 enable HFBR#6, 6006 disable HFBR#6;
Bit 6: 616 enable HFBR#7, 606 disable HFBR#7;
Bit 7 : 616 enable HFBR#8, 6006 disable HFBR#8;

Bit 7-0 (R/W): for TD with AFBR79EIDZ optic transceivers, these siare ged to enable the 12C
interface. 606: to enable (select), 6106 to dis

Bit 8 (R/W): Trig/Sync Output enable on PO, for dily (not TD)

Bit 23-16( R) : HF B R # 8onnected to th&TI Bodrd (Tl powered up)

Bit 31-24 (R): HFBR#8,#, €é #1 connected TI has trigger input

Address offset: 0x00008: Interrupt setting:

Bit 7-0 (R/W): Interrupt ID;Reset default 0xC8
Bit 10-8 (R/W): Interrupt levelReset default 5;
Bit 16 (R/W): IRQ enableReset defat O;

Address offset: 0x0000C: Trigger delay and Pulse width:

Bit 7-0 (R/W): Trigger_1 delay, (n+1)*4 nReset default 0x07;

Bit 15-8 (R/W): Trigger_1 Pulse width (n+1)*4 nReset defaulox07;
Bit 23-16 (R/W): Trigger_2 delay, (n+1)*4 nReset defaulOx07;

Bit 31-24 (R/W): Trigger_2 Pulse width (n+1)*4 rReset default 0xQ7

Address offset: 0x00010: A32 address space:

Bit 13-5 (R/W): Address MaxReset default Ox1FF;
Bit 22:14 (R/W): Address MinReset default 0x000;
Bit 31-23 (R/W): Base AddresReset default 0x100;

Address offset: 0x00014: Block size:

Bit 7-0 (R/W): Block sizeReset default OXOT hi s i s used on TD onl y. I t O ¢
affect anything on TS and TFor TI/TS, check Bit(31:16), Current/Next block level

The TD does not decode the serialized trigger word, so it can NOT get the block level setting from TS.
Address offset: 0x00018: TI data format contRé&set default 011;

Bit O: not used

Bit 2-1: Event format control:

00: Shortest words per trigger;

01: The Tl timing word is enabled;

10: The TI status word is enabled,;

11: The Tl timing word and status word are enabled;
Address offset: 0x0001C: VME settingeset default 0x011

Bit 0 (R/W): 616 enabl e Bus _Er r oeventlblacktraken t he bl o

Bit 1 (R/W): 616 en_token_in is true, 06006 en_tok

12



Bit 2 ( R/ W) : -béoladr dedbn arbel aed o6uM thlotabi Asddi td énabke nidbearddtdidan! t i
passing protocol;

Bit 3 (R/ Wenn_A3@8menabbe dassed ol emablee commioB A3R ; midbard
addressing of module;

Bit 4 (R/W): 0616 enable en_A32, 606 disable en_A
Bit 7 (R/W): 0616 donmadddleeerro?ME bus i nterrupt

Bit 8 ( R/ W): 6106 | 2C ©Bedevice addrasd @k@0@0sxx; O0x 1101 x X X, o)
Bit 9 (R/W: 616 token_in high, 606 token_in | ow
Bit 10 (R/W): 0616 first_board true, 606 first _bo
Bit 11 (R/W): 06106 | ast_board true, 606 | ast boar

Bit 15( R/ W)disablé data readout buffer full
Bit18: 16 (R): fn1116 token

U Address offset: 0x00020: Trigger source register:

Bit 15-0 (R/W): Trigger source enabldReset default 0x0000;
Bit 0: PO trigger input(not used?)
Bit 1:
Bit 2: Pulse trigger from PURIGGER2 line. (T8, SDA TD)
Bit 3: Front panetrigger input;
Bit 4: VME trigger;
Bit 5: Front Panel Trigger Codes (as Supervisor) ingots; used?)
Bit 7: Random trigger;
Bit 9: VME P2 BUSY is used as pulse trigger input (from TS). Need jump wires.
Bit 10: SubTS trigger enable;
Bit 12: Enable SubT#&L generation on TS, enable SubTS#1 trigger on TS, TD and TI;
Bit 13: Enable SubTS#2 generation on TS, enable SubTS#2 trigger on TS, TD and TI,
Bit 14: Enable SubTS#3 generation on TS, enable SubTS#3 trigger on TS, TD and TI,
Bit 15: Enable SubTS#4 gendoat on TS, enable SubTS#4 trigger on TS, TD and T,
Bit 31-16 (R): Trigger source monitor.

U Address offset: 0x00024: Sync Source register:

Bit 7-0 (R/W): Sync Source enabldgeset default 0x02;
Bit 0: PO sync input;
Bit 3: Front panel sync input;
Bit 4: TS loopback SYNC enable

Bit 31-16 (R): Sync source monitoring.

U Address offset: 0x00028: Busy source registers:

Bit 15-0 (R/W): Busy source enables:

Bit 2 616 enable the VME P2 BUSY input, 6006 di
Bi t énabledh& Wwaiting for trigger acknowledget BUSY between trigger and acknowledge).

Bit 7 : 616 enable TS feed_back BUSY, 6006 disabl
Bit158: HFBR#8# 1 BUSY enables: 6106 enable the HFBR BU

13



Bit 31-16 (R): BUSY source monitoring.
Bit2220O0R of the o6trigger not_acknowledged from ena

U Address offset: 0x0002@dditionalBusy monitor.

Bit 7:0 (R/W): bit (1:0): clock source selection; bit(5:4): mixed the inputs of FP with GTP for TS.
Bit 23-16 (R): TI#n (HFBR#n) BUSY;
Bit 15 (R): TD is BUSY. This BUSY is for TD when, mainly, FIFO is full;

U Address offset: 0x00030riggerprescale
Bit 15-0 (R/W): Trigger prescale factor (Bit(15:0)+1). This is useful when the TD is configured as SubTS.
U Address offset: 0x00034: Trigger block inhib

Bit 7-0 (R/W): TS trigger inhibit threshold (in the unit of event blockgset default 0x01;

Bit 23-8 (R): Number of blocks in the DAQ ready to be readout.

(on TI, Bit 2316 (R): Number ofevents before the a block is formed

Bit 27-24 (R): Number ofmissingblock acknowledge;

When the Tl is used in SBS, Bit(27) is the OR of number of IRQ waiting;-Bdt i8&he number of events
which have Fastbus TDC data or ADC data.

Bit 28 (R): if 616, the RU(Meadowd) hasteachep.dsdt bypOrFCr u s e t
Bit 29 (R): if 616, the event block is being fil
Bit 30 (R): SyncReset Request set. I f 616, Sync

Bit 31 (R): SyncEvent received, and the system is BU®BMiting for ROC to clear the frontend data.
U Address offset: 0x00038: Trigger rules:

Bit 7-0 (R/W): No more than 1 Trigger in (Bit(6:0)*(16/5008)); Bit7 determines 16ns or 500ns step.
Reset default 0x03;

Bit 158 (R/W): ro more than 2 trigger in (Bit(18)*(16/50(n9)); Bitl5 determines 16ns or 500ns step.
Reset default 0x03;

Bit 23-16 (R/W): no more than 3 triggers (Bit(22:16)*(16/500ns)); Bit23 determines 16ns or 500ns step.
Reset default 0x03;

Bit 31-24 (R/W): no more than 4 triggers iBi{(30:24)*(16500n9)). Bit31 determines 16ns or 500ns step.
Reset default 0x03;

U Address offset: 0x0003C: Trigger coincidence window:

Bit 7-0 (R/W): Trigger input coincidence windoReset default 0x01;

Bit15-8 (R/W): Trigger inhibit window (extra to bit(7:0)Reset default 0x00;
These two parameters are used to determine the event resolution

Bit24-16 (R/W): Set the delay between TRIGGER2 and the (TRIGGER2 generated) TRIGGER1. The
delay is in 4ns step with an offset (minimum setting) of ~2.6us;

U Address offsetOx00040 MGT status(31:0) not used
U Address offset: 0x0O0@4 Front panetriggerinput enabldin TDp firmware)

Bit 5-0 (R/W): Front panel trigger input enablEScodg. Reset default 0x00000000;
0 Address offset: 0x48: MGT status (63:3@pt used
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Bit 31-0 (R): TI MGT status (63:32)
U Address offset: 0x0004C: Blocks for VME interrupt:

Bit 3-0 (R/W): 4bit output to the front panel generic output connector;
Bit74 (R): Set to A000O00O0;
Bit 15-8: Number of blocks in readout;
Bit 23-16 (R): Number of data blocks ready for VME interrupt.
Bit 31-24 (R): on TI/TD: Number ofevents of a partial block (or, before the block is formed)
Changed to Extra ReadOutAcknowledge counter({d@dunter(5:8) is in 0XD8)
On TS: bit(15:8) of the number of data blocks ready for VME interrupt.

U Address offset: OxO@D: SyncDelay setting (Tlp firmware)

Bit 7-0 (R): on TI: SYNC phase dfiFBR#1 input

Bit 15-8 (R/W): HFBR#1 SYNC input delaygeset default 0x00;

Bit 23-16 (R/W): TM (internal loopback) SYNC delageset default 0x00;
Bit 23-16 (R: on TI: SYNC phase of HFBR#&put;

Bit(31:24 (R/W): HFBR#5 SYNC input delaiReset default 0x00;

U Address offset: Ox0@%*: RocAckRead(31:0)

Bit 7-0 (R): Number of ROC#1 readout acknowledge; (Each Tl can support upto 8 ROCs)
Bit 15-8 (R): Number of ROC#2 readout acknowledge;

Bit 23-16 (R): Number of ROC#3 readout acknowledge;

Bit 31-24 (R): Number of ROC#4 readout acknowledge;

U Address offset: OxO@SB. RocAckRead(63:32)

Bit 7-0 (R): Number of ROC#5 readout acknowledge;
Bit 158 (R): Number of ROC#6 readout acknowledge;
Bit 23-16 (R): Number of ROC#7 readout acknowledge;
Bit 31-24 (R): Number of ROC#8 readout acknowledge;

U Address offset: OxO@: Front panel generic trigger inppitescale (Tlp firmware)

Bit 3-0 (R/W): FP Generic trigger input #1
Bit 7-4 (R/W): FP Generic trigg input #2;

Bit 11-8 (R/W): FP Generic trigger input #3;
Bit 15-12 (R/W): FP Generic trigger input #4;
Bit 19-16 (R/W): FP Generic trigger input #5;
Bit 23-20 (R/W): FP Generic trigger input #6;

U Address offset: 0Ox00Q: VME event type setting (TIprmware).

Bit 23-16 (R/W): VME periodic VME event type, default OxFD,;
Bit 31-24 (R/W): VME pseudo random trigger event type, default OXFE

U Address offset: 0x00078: VME Sync Load
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Bit 7-4 == Bit 3-0 (R/W): 4bit sync code; Decoding of the Sync command{):
0x11: VME clock DCM resetand full reset

0x22: CLK250 reync (AD9510, DCM resync and MQ€&set);

0x33: AD9510 resync (slower clock phase adjustment), part of 0x22 function;
0x44: Reset the MGStatus_B registers;

0x55: Trigger link enable (sefilink started), FIFO read counter reset;

0x77: Trigger link disable, trigger FIFO write counter reset;

OxAA: reset the TI_trigger_enabled registers on TD.

0xBB: Event number reset, and trigger input scalar reset;

0xDD: (SyncReset), FPGA logic and counteset, this resetoes nogoto SD, CTP/GTP;
0x99: Force SyncReset high if this feature is enabled (by offset 0x24, bit 7);
O0xCC: set the SyncReset low if it is forced high by code 0x99.

OXEE: set the SyncReset for ~4 us.

0x66, 0x88,to be assigned,;

0x00, 0xff: reserved, not to be assigned

Address offset: 0x0007C: VME Sync Delay. The latency before being serialized.

Bit 6-0 (R/W): latency, in 4ns stepReset default 000,0111

Address offset: 0x00080: Reset pulse widRbset default 00,0111

Bit 7-0 (R/W): Reset (to SW#ASW#B and orboard) pulse width.Pulse width is (Bit(6:0)*(4/32 ns)),
Bit(7) determines the steps (4ns or 32ns)

Address offset: 0x0008R/W): VME Trigger command

Bit 15-0: VME trigger command.

Bit (11-8): command code, 0011 for Syagent; 0x0001: trigger 1; 0x0010: trigger 2; 0x1000: set block
level, or block size.

Bit (7-0): Event type, or block level value.

Address offset: 0x0008@&R/W): VME Random Trigger Command Register:

Bit 3-0: Random trigger_1 rates: 500KHZ(&?);

Bit 6-4: same as Bit(®) for redundancy check. No match, no trigger_1;

Bit 7: enable/disable random trigger (There is NO requirement that it match with bit 3)
Bit 11-8: Random trigger_2 rates: 500KHZ{&"9);

Bit 14-12: same as Bit(18) for redundaay check. No match, no trigger_2.

Bit 15: enable/disable random trigger_2;

Address offset: 0x0008§R/W): VME Trigger Generation:

Bit 15-0: Number of trigger_1s to be generatdid)xFFFF, the number of event will not be limited.
Bit 31-16: (trigger rateontrol) Time betweetriggers. T = (120+30*Bit(30:181024>"®Y) ns. (Assuming
that the ClkVme=33MHz or 30ns period).

Address offset: 0x0009B/W): VME Trigger_2 Generation:

Bit 15-0: Number of trigger_2s to be generated;
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Bit 31-16: (trigger rate conof) Time betweertriggers. T = (120+30*Bit(30:181024>"*Y) ns. (Assuming
that the ClkVme=33MHz or 30ns period).

Address offset: 0x0009R): Numler of Blocks in the DAQ system:

Bit 31-24: Number of events of a partial data block;
Bit 23-0: Number offull data blocks the TIDS has ever generated;

Address offset: 0XO0@(R): Sync History

Bit 31-0: Sync History buffer readouhe readout will be 0 if the buffer is empty.

Bit 19: TS generated SYNC, bit(18:15): TS sync code;

Bit 14: TD loopback sync, bif(3:10): loopback codeThis is the code it sends to Tl, and also used on TD.
Bit(3:0)&bit(31:21) time stamp of the sync code;

Bit(9:6): Sync FIFO status: FULL, Prog_FULL, EMPTY, RegisterEMPTY

Address offset: 0x0009(R/W): The FPGA running mode;

Bit 7-0: TSin running mode iBet toOx5A; if other value, not in running modeeset default 0x00;
Tl in running mode if set to Ox71. Tl start.
TD in running mode if set to 0x7D.

Address offset: 0xO00A8 (R):rigger live timer:
Bit 31-0 (r): board live time counter. The real time is Bit(31:0)*256*30ns.
Address offset: 0XO00AC (RTiriggerbusy (trigger dead) timer:

Bit 31-0 (r): TID busy (can not accept trigger, or trigger dead) time counter. The real dime i
Bit(31:0)*256*30ns. This counter and the live time counter make up the total time counter, which is the
total time since any one of the trigger sources is enabled.

Address offset: 0x000B0O (RMGT STATUS_A:

Bit 7-0: MGT][7:0] reset_done;

Bit 11-8: MGT FLL lock detected (twdMGTs per PLL lock);

Bit 23-12 : not used yet;

Bit 31-2 4 : Gigabit idl e word on the HFBR#8, #7, é#1;

Address offset: 0x000B4 (RMGT STATUS_B regisrs:

Bit 7-0: Channel bonding sequence detectdd &iT[7:0];

Bit 15-8: received data isot an 8B/10B character, or has disparity errav@T[7:0];
Bit 23-16: RX digarity error has occurred in MG:0];

Bit 31-24: Rx data not in 8B/10B table has occurreM{&T[7:0].

Address offset: 0x000B8 (RMGT trigger data buffer length:

Bit 9-0: TDtrigger receiving FIFQength

Bit 11-10: TD data generation FIFO FULL/Prog_FULL;

Bit 15-12: TD data readout FIFO FULL/Prog_FULL,;

Bit 27: TD is in running mode if 0616;
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Bit 28: HFBR#1 MGT receiver error;

Bit 29: CLK250 DCM locked;

Bit 30: Clk125 DCM locked:;

Bit 31: VME CLK (33MHz or 25MHz) DCM locked

Address offset: 0x000BC (R): TS input trigger counter:
Bit 31-0: Number of triggers received by TS (before BUSY inhibits).
Address offset: 0x000CO0 (R):

Bit 7-0: Number of blocks to be readout on HFBR#1;
Bit 15-8: Number of blocks is still missing on HFBR#1
Bit 23-16: Number of blocks to be readout on HFBR#2
Bit 31-24: Number of blocks is still missing on HFBR#2

Address offset: 0x000C4 (R):

Bit 7-0: Number of blocks to be readout on HFBR#3;
Bit 15-8: Number of bbcks is still missing on HFBR#3;
Bit 23-16: Number of blocks to be readout on HFBR#4;
Bit 31-24: Number of blocks is still missing on HFBR#4;

Address offset; 0x000C8 (R):

Bit 7-0: Number of blocks to be readout on HFBR#5;
Bit 15-8: Number of blocks istill missing on HFBR#5;
Bit 23-16: Number of blocks to be readout on HFBR#6;
Bit 31-24: Number of blocks is still missing on HFBR#6;

Address offset: 0x000CC (R):

Bit 7-0: Number of blocks to be readout on HFBR#7;
Bit 15-8: Number of blocks is still missiy on HFBR#7;
Bit 23-16: Number of blocks to be readout on HFBR#8;
Bit 31-24: Number of blocks is still missing on HFBR#8;

Address offset: 0Ox000D(R): (was 0xDO0 in TD firmware V7.1 and earlier)

Bit 4-0: A24 address used for the module (to match with-A23);
Bit 9-5: A24 address set by the onboard hardware switch;

Bit 14-10: GA(4:0), VME®64x geographic address;

Bit 15: parity of GA(4:0);

Bit 23-16: Number of blocks to be readout on TM itself;

Bit 31-24: Number of blocks is still missing on TM itself;

Address offset: 0Ox0a4 (R/W): Periodic Sync Event register

Bit 19-0: Number of data blocks to assert a sync event (periodic SyncEvent);
Bit 31-20: not used. When the Bit(19:0) is not zero, the Sync event is enabled.

Address offset: 0x00D8 : Prompt Trigegr width andevent number register
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Bit 7-0 (R/W): Prompt Trigger Width, width = (bit(6:0) + 3) * 4ns;
Bit 15-8: fiExtra ReadOut Acknowledgemeérounter(15:8). (counter(7:0) is in 0x4C)
Bit 31-16: higher 1ébit (bit 47-32) of event number counter;

Address offset: Ox0DC (R): Event number register

Bit 31-0: lower 32bit (bit 31-0) of eveth number counter.
Address offset: 0Ox0BC: ROC enable, GTP_ROC_ID

Bit 7-0 (R/W): ROC 8:1 enable, the default is 00000001

Bit 18-10 (R/W): SyncResetRequest enable. For TImaster and TD, this corresponds to the eight Tl slaves
(bit#18:11) and the loopbacki(#10).
Bit 28-20 (R): Monitor of the SyncResetRequest corresponding to the bit#18:10.
Address offset: Ox00® (R): valid for TM (or with TS functioh

Bit 31-0: Number of valid code from Front Panel Async trigger inputs
Address offset: Ox00BC (R/W): Gereric enable control

Bit 23-0: Number of data blocks to end the run. This is used only when the TD is configured as a
subsystem TS (like a TImaster)

Address offset: 0x00100 (W): Reset and-shet registers. The signal will be one ClkVme cycle. If the
ClkVme is 25 MHz, the onshot willbe 40ns wide. Positive logic.

Bit 0: not used;

Bit 1: i f 61606, RESET signal to reset the VME_ to_
Bit 2: if 6106, RESET signal to reset the VME _ to_
Bit 3: i f 61606, RESET séngmeal to reset the VME _ t o _
Bit 4: if 616, RESET signal to reset the VME reg
Bit 7: if 616, this register wild/l generate a BUS
Bit 8: if 616, Reset the CLK250/Cl k200 DCM.

Bit9:if6 16, Reset the CLK125 DCM.

Bit 10: i f 616, Reset the MGT (Multi Gigabit Tran
Bit 11: if 616, Auto al i gaumelignPOsyhcinBuYfdkCD.phase fr o

Bi t 1 2T Autofaligdmerdt of SYNC phase from HFBR#5;
TS: reset the BRAM loading address to 0 (very beginning).

Bit 13: if 616, Auto alignment of fiber | atency
Bit 14: if 0616, Reset the | ODELAY;

Bit 15: i f 616, Measure the fiber | atency

Bit 16: if 0616, thisTO&KgNSter will generate a O0T
Bit 17: if 616, the available number of data bl o
Bit 20: if 616, generate a SyncEvent (forced Syn
Bit 21: if 616, clock reset f or dode®x1D,l BeVaoteuys. an d
Bit 22 i f 61606, MGT Rx _ CDR reset, which al so inc
Bit 23: i f 616, generate Sync_Reset_ Request.
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Bit 2 4 : i f 616, al | the trigger i asplatch the diva/buayrtimer ar e

counters;

Bit 25: if 616, all the trigger input

Address offset: 0x@04(R/W): FP input trigger (TS Code) delay (in 4 ns steps):

Bit 8-0: TScode#1 trigger input delay (Channel#1);
Bit 18-10: TScode# trigger input delay (Channel#2);
Bit 28-20: TScode#3 trigger input delay (Channel#3);

Address offset: 0X@08(R/W): FP input trigger (TS Code) delay (in 4 ns steps):

Bit 8-0: TScode#4 trigger input delay (Channel#4);
Bit 18-10: TScode#5 trigger inpdelay (Channel#5);
Bit 28-20: TScode#6 trigger input delay (Channel#6);

Address offset: 040128(R): Front Panel Busy input scalar:
Bit 31-0: Busy scalar caused by the front panel input;

Addres offset: 0x138(R/W): Extra hold off after trigger rule (mimium busy width)

scal ars ar

Bit 31: 616 to enable the minimum busy width for
Bit(30:24): Minimum busy width for rule#4. MinimumWidth = bit(30:24)*Tclock. Tclock = 480ns if
bit#31 of Reg#1C is set to 6006; tTtlboodkRbébs 480* 32

Bit 23: 616 to enable the minimum busy width for

Bit(22:16): Minimum busy width for rule#3. MinimumWidth = bit(22:16)*Tclock. Tclock = 480ns if
bit#31 of Reg#1C is set to 060006; Ttbopck = 480*32

Bit 15: 616 to enable the minimum busy width for

Bit(14:8): Minimum busy width for rule#2. MinimumWidth = bit(14:8)*16ns. The maximum width

setting is ~2us.
Bit 7-0: Minimum busy width for trigger rule#1, not used, and no need i®r th

Address offset: 0X@140:0x0017C(W): Trigger table loading (it was 0x8&&FC)

Bit 31-0: Data to be loaded into event lookup table, totally 64 bytes, ofhifedwvords;

Address bits(8) are used to load 16 3 words;
6-bit read addressing withl@t trigger type (byte wide)

Address offset: OX0180(R): FP input trigger scalar for #1.:
Bit 31-0: 32bit scalar, number of input#1 counter
Address offset: 0x@184(R): FP input trigger scalar for #2:
Bit 31-0: 32bit scalar, number of FP input#2 counter
Address offset: 0X@188(R): FP input trigger scalar for #3:
Bit 31-0: 32bit scalar, number of FP input#3 counter
Address offset: OX@L8C(R): FP input trigger scalar for #4:
Bit 31-0: 32bit scalar, number of FP input#4 counter
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Address offset: OMBL90(R): FP input trigger scalar for #5:

Bit 31-0: 32bit scalar, number of FP input#5 counter
Address offset: 00194 (R): FP input trigger scalar for #6:

Bit 31-0: 32bit scalar, number of FP input#6 counter
Address offset: OMBLIC(R): TD loopback readout lsy counter

Bit 31-0: 32bit Busy timer of TD readoysame steps as live/busy timer).

Address offset: OMBLAO (R): TI#1 readout busy counter

Bit 31-0: 32bit Busy timer of TI#1 (same steps as live/busy timer).
Address offset: OXULA4 (R): TI#2 readout buscounter

Bit 31-0: 32bit Busy timer of TI#2 (same steps as live/busy timer).
Address offset: OXTLA8 (R): TI#3 readout busy counter

Bit 31-0: 32bit Busy timer of TI#3 (same steps as live/busy timer).
Address offset: OXBLAC (R): TI#4 readout busy coumnte

Bit 31-0: 32bit Busy timer of TI#4 (same steps as live/busy timer).
Address offset: OXBLBO(R): TI#5 readout busy counter

Bit 31-0: 32bit Busy timer of TI#5 (same steps as live/busy timer).
Address offset: OX01B4 (R): TI#6 readout busy counter

Bit 31-0: 32bit Busy timer of TI#6 (same steps as live/busy timer).
Address offset: OX0LB8(R): TI#7 readout busy counter

Bit 31-0: 32bit Busy timer of TI#7 (same steps as live/busy timer).
Address offset: OXBLBC (R): TI#8 readout busy counter

Bit 31-0: 32bit Busy timer of TI#8 (same steps as live/busy timer).
Address offset: OXBLDO(R): optic transceiver HFBR#1 Tl ID

Bit 7-0: Trigger Source Enable of the Tl connected to fiber#1;
Bit 15-8: Crate ID of the T| connected to fiber#1.
Bit 23-16: Block level st on Tl connected to fiber#1.

Address offset: 0X@1D4 (R): optic transceiver HFBR#2 TI ID

Bit 7-0: Trigger Source Enable of the Tl connected to fiber#2;
Bit 15-8: Crate ID of the Tl connected to fiber#2.
Bit 23-16: Block level set on Tl connectedfiber#2.

Address offset: 0X@LD8(R): optic transceiver HFBR#3 Tl ID
Bit 7-0: Trigger Source Enable of the Tl connected to fiber#3;
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Bit 15-8: Crate ID of the Tl connected to fiber#3.
Bit 23-16: Block level set on Tl connected to fiber#3.

U Address offsetdx001DC(R): optic transceiver HFBR#4 TI1 ID

Bit 7-0: Trigger Source Enable of the Tl connected to fiber#4;
Bit 15-8: Crate ID of the Tl connected to fiber#4.
Bit 23-16: Block level set on Tl connected to fiber#4.

U Address offset: OMBLEO(R): optic transeiver HFBR#5 TI ID

Bit 7-0: Trigger Source Enable of the Tl connected to fiber#5;
Bit 15-8: Crate ID of the Tl connected to fiber#5s.
Bit 23-16: Block level set on Tl connected to fiber#5s.

U Address offset: OMBLE4(R): optic transceiver HFBR#6 TI ID

Bit 7-0: Trigger Source Enable of the Tl connected to fiber#6;
Bit 15-8: Crate ID of the Tl connected to fiber#6.
Bit 23-16: Block level set on Tl connected to fiber#6

U Address offset: OMBLE8(R): optic transceiver HFBR#7 TI ID

Bit 7-0: Trigger Source Enabla the Tl connected to fiber#7;
Bit 15-8: Crate ID of the Tl connected to fiber#7.
Bit 23-16: Block level set on Tl connected to fiber#7.

U Address offset: OXBLEC(R): optic transceiver HFBR#8 Tl ID

Bit 7-0: Trigger Source Enable of the Tl connectedherf8;
Bit 15-8: Crate ID of the T| connected to fiber#8.
Bit 23-16: Block level set on Tl connected to fiber#8.

U Address offset: OM@LFO(R): The Tl master (itself) ID (in master mode)

Bit 7-0: Trigger Source Enable of the Tl itsedhould be the same as b@of register 0x20;
Bit 15-8: Crate ID of the Tl itself, should be the same as®itf register 0x00.

U  Addres offset: 0XODCxx (0xDCOD 0xDDFC) (W): SysMon register

Bit 31-16: to be ignored

Bit 15-0: 16-bit register oVirtex-5 FPGA System Monitor data interface.
Address 0xDCO0 0xDCFC: read only registers,

Address 0xDDOG OxDDFC: Read and write registers.

6.3VME to Serial engines:
A24D32 are used for VME to serial engines. The engines include: VME to JTAG engitieef6PGA,
VME to JTAG engine for the PROMNd VME to 12C engine for the TIDgsfp QSFP transceivers.

Address offset: 0kKXXXX: JTAG for PROM; Refer to the programming manual for VME to JTAG
design for details.

Address offset: 0XX XX: JTAG for FPGA;

Addres offset: Ox5XXXX: 12C interface for the front panel optic transceivers.
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Address offset: 08X XX: Serial Flash memory interface.
Address offset: BNXXX: SFM memory readoufto be implemented)
0x07X0: 10_Dlelay #X reset;
0x07X4: 10_Delay#X delay increment (by 1);
0x07X8: 10 Delay#Xds er i al i zed data readout, idle=60
0x07Xc: 10_Delay #X automatic delay increment by a number stored in SFM.

6.4VME data acquisition:
For data acquisition, the A32 block reads are used. The basessdslrset byhe upper 9 bits of A24
register 0x00010, that i5[31:23] = RegDat§31:23] of A24=0x00010.

7 Backplane pin out tables:

7.1VXS PO Pinout Table

DP23(B12+, C12) | TRIG_LINK LVPECL(DP) PP3 SWB
DP24(E12+, F12) | SYNC LVPECL(DP) PP3 SWB
DPX (A13+, B13) | CLK250MHz LVPECL(DP) PP3a SWB
DP26(D13+, E13) | Pulse Trigger | LVPECL(DP) PP3 SWB
DP27
DP28
DP29 SD Data_link | LVDS PPa A SWB
DP30 BUSY LVDS PPA SWB
SE7
SE8

7.2VME P2 User-defined pin table
Similar to this, but RowC is used. The two adjacent pins are used as a pair for differential signals.

Pin name Signal Name Signal Level
C29 Pulsed Trigget ECL
C30 Pulsed Trigger ECL

8 TD Operation examples

The following is some operating procedures at VxWorks interactivde. This is just a @mo for the
quick test of the D board. They may change as thB @iebug proceedsFirst, one needs to login the VME
controller. Here is the sequence:

Xming to PHECDA, linux server computer

From any xterm (or PUTTY), telnet to DAVW(neither username, nor password is needed). Only
one telnet process is supported for the MVMEG6100 modul@he address mapping for A24 is
0x90xxxxxx. For DAVWS8, which is a MVME5100 module, the address mapping for A24 is 0xFA00000O.
The M6100 has twie as muclas M5100 in A32 memory. The MB0 is 0x80000000x0FFFFFFF; while
the M6LOO0 is 0x08000000x17FFFFFE

The following commands are assuming that the TID is in slot#6 VME64x compatible craigrdé@ieic
address available). 0x300011xx, that is theGeographic AddresSA=6 or 00110.

8.1 A24 register echoing (write and read)
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C *(0x90A80008)=0x5566aa99; the same register should be read out

8.2 Readout the FPGA user_ID:
The FPGA user code is readout through VME_to_JTAG engine. The FBGAID is firmware specific.
If this code matches, it is TID and the right version of the firmware is loaded.

*(0x90a80100)=0x04: VME_to_JTAG engine logic reset
*(0x90aal003C)=0x0: Reset FPGA JTAG to 01
*(0x90aa092C)=0x3C8: enable user_riéadback

*(0x90aalF1C)=0x00: shift in 3Bit data, and the readback is user_ID. The user_ID
should be 710xnmmm: n is the major version of the firmware, mmm is the revision

of the firmware.

9 TD Operation procedures (software setup)

The following is the perating procedures at VxWorks interactive mode. This is just a memo for the quick
test of the TD board. The procedure will be optimized as the test goes along. This assume$ancivére
switch is set properly.

OO O )¢

The following commands are assumitigtt the TD is in slot#6 VME64x compatible crate (Geographic
address available). The MVME®6100 controller is used, which has A24 memory mapping to OxQ0######. For
slot#6 TID, the A24 address will be: 0x9030xxxX¥he A32 address will be 08-0x17######on VME, and
mapped to 0x8000000x8FFFFFFF on CPU

The software is located at phecda:~jgu/software/tid.c. The tid.c works with the ~jgu/usrTempeDma_AM.o,
which is the modified version of usrTempeDma.o for user defined AM codeslVME6100. The software fo
different platforms can be written with minor changes.

9.1 Trigger/DAQ monitoring:

C M 0x90a80034, 4 //polling the register to see if there is data block to read
M 0x90a800a8, 4 //TID trigger live timer (live time)

M 0x90a800ac, 4 //TID trigger busiyrier (dead time)

OO

9.2 Data Readout:

C M 0x80300100,4 //A32 readout; or
C tidRead(slot, nwords) //readout nwords from TI; or
C tidBERead(slot) // readout a block, and using Bus_error to terminate the read; or
C éé
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TID Schematics
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