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1 Abstract

Preliminary!!!

The TIM module contains the TTCrx chip that receives the common CMS timing and
synchronization signals. A programmable TIM chip distributes the central 40 MHz clock, the
common synchronization signals and the L1Accept signal to all modules in the GT (= Global
Trigger) or DTTF (=Drift Tube Track Finder) crate. The TIM chip can simulate all TTC
signals to run the GT crate during tests in stand-alone mode. Optionally for the Global
Trigger crate the TIM chip contains memories to monitor input signals and a Readout
Processor to append the monitored data bits to the GT events.

2 Design-questions

e There are no net-rules defined yet. The graphic implementation of the rules should take
place on sheet 2 of top-of-hierarchy schematics.

- Ich weil noch nicht, wie wir die Langenunterschiede von ca 1.5-2cm zw. den

verschiedenen Backplane Signalen definieren sollen. (L1A, RESET, BCRES,CLK)

- Léange Clock signale

FAST SIGNAL are to be defined!!!

RESET TIM from VME chip??? ==>yes SYSRES* from VMEbus???? ==>yes

Serial R between LVCH16245 and TIM chip at external Lemo lines????

Enable signals from TIM chip to RO_INTERFACE and LVDS DRIVER changed!! See

tim_check\tim_chip.xls

3 Logic description

3.1 Overview

3.2 TTCrx

TTCrx signals:

Clock: Clock 40, Clock 40Des1, Clock 40Des2;

Channel A: L1Accept Programmable Delay in bx

Channel B:
Broadcast Data Interface: Brest[7:2], EvCntRes, BCntRes; BrestStrl, BrestStr2;
Data Interface: Dout[7:0], SubAddr[7:0], DQ[3:0], DoutStr
Counter Interface: BCnt[11:0], EvCntHStr, EvCntLStr, BCntStrb

Internal Registers:
BCecntr 12 bits, EvCntr 24 bit...reset by broadcast Reset
LTAcc:

3.3 Timing signals to back-plane and front panel
Programmable Delays

3.4 Reliability checks

Direct Connections to TCS......

3.5 Signal Emulation

3.6 L1A and readout of data

This chapter describes logic only used in the Global trigger crate. The functional
simulation has not been done completely until now.
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Started by a L1A request the Readout Processor (ROP) extracts data from the Ringbuffer
memories. Then the data are sent over a multiplexer to the Channel Link chip to be transferred
to the GTFE Readout board. The multiplexer accepts monitoring data on the other port and
sends them every 2™ clock cycle also to via the Channel Link chip to the GTFE board. Event
and monitoring data are flagged by the identifier word to check the transfer logic.

3.6.1 L1A QUEUE

The L1A queue is used to store incoming L1A signals in a FIFO. For every L1A data of a
number of bunch crossings are extracted from the Ring Buffer.

A new L1A writes the first address of the data packet into a FIFO. This address is taken from
a bunch crossing counter and the BCRES signal for this counter is delayed to consider the
LTA latency.

The extraction logic fetches the first address from the FIFO and loads it into the RingBuffer
Read-Address Counter. At the same time a Readout Length counter is updated from the
RO _LENGTH register. Then one address after the other is applied to the Ring Buffer Dual
Port Memory to extract all data words for the actual L1A. The contents are then stored in the
derandomizing buffer. The logic extracts data until the RO-Length counter becomes =0. If
there is still another L1A request pending the next start address is read from the FIFO and the
procedure is repeated as described above.

A new L1A can write also a control bit into the FIFO. At the same time a ‘Waiting Time’
counter is started that runs until the control bit appears at the FIFO output port.

If the waiting time is longer then the time corresponding to 75% of the Ringbuffer a warning
bit is set. If safety margin decreases to 1/16-th of the Ringbuffer then the error bit
‘L1A_TOO OLD’ is set. A new L1A check can be done only if the previous check procedure
has been finished.

An additional warning message will be sent if more then 63 L1As are pending.

In case of calibration event a second control bit is written with the L1A-start address into the
FIFO.

3.6.2 RING BUFFER

The Ring Buffer Dual Port memories receive data continuously. A bunch crossing counter
provides the write addresses. The reset signal for this address counter is delayed to consider
the latency time of the input data. Therefore data of bunch crossing ‘NN’ are written into the
address ‘NN’ modulo 1024. After 1024 clock cycles old data are overwritten.

As described above the extraction logic just applies addresses to the Ring buffer memories to
extract data.

If enabled the content of the Ring buffer will be ‘frozen’ in case of an error. Also a VME-
instruction can freeze the Ring Buffer immediately.

3.6.3 DERANDOMIZING BUFFER

The derandomizing buffer, called RO BUF (=readout buffer) is implemented as FIFO. It
receives the extracted data bits and identifier bits to flag calibration events.

An additional readout buffer receives the corresponding bunch crossing numbers also flagged
by 2 bits.

DATA IDENTIFIER bits 17,16
00 | No data/ header words
01 event data

10 calibration event data

11 | bunch crossing number
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3.64 READOUT PROCESSOR

The Readout Processor (ROP) implemented as a state machine runs as long as there data
waiting in the derandomizing buffers and as long as the GTFE board is ready to accept event
data. The ROP creates event records consisting of an Identifier, Event Number, trigger data,
Word Count and EOR. Between records its sends IDLE words via the Channel Link chips to
the GTFE board.

First ROP broadcasts a common read instruction to all derandomizing buffers to move data
bits of a bunch crossing into registers. Then it resets the Word Counter, sends the
IDENTIFIER, the high Event Number bits and the low Event Number bits.

Now it collects one data word after the other from the registers. Then it broadcasts a new read
signal to all derandomizing buffers to collect the data bits from the next bunch crossing. This
is done until all data bits of an L1A are transferred.

The ROP appends then the Count and the EOR identifier to finish the event record.

3.6.5 Data format

Bits 15- 0: trigger data or BC numbers or identifiers, word count, idle-id
Bits 17-16: Data Identifier bits. // See table above.
Bits 19-18: 00
. g .
Bit27. —SESZE]I¥1g, | Monitorined
Remark: This format has to be changed to get a 28 bit IDLE code. Not done in schematic.
Bits 25-20: incrementing number
Bit 27-26: =00 IDLE; =01 Event; =10 Monitoring; =11 xxx

3.7 Messages from TCS via TTC

3.8 Fast Signals to TCS

The TIM board sends the standard set of Fast Signals to the TCS board like all other GT
boards.

ROBUF= Readout Buffer FIFO

RIBUF= RING BUFFER for data 1 kwords

LI1A-Queue =FIFO to store new LIA
TIM_ERROR signals:

- BAD MAX BC // BCR comes later than expected by the BC-counter
- BAD LOCAL BC // The TTC and local BC number do not agree.
- DBERR // Double bit error from the TTCrx chip

TIM_OUT_OF SYNC signals
- ROBUF _SYNCERR  //ROBUFs become not empty at the same time.

- ROBUF_OVF // Readout Buffer FIFO are full and a write access is
pending.
- LIA TOO OLD // The L1A have to wait too long in the L1A queue.

// Data in the RingBuffer might be overwritten.
- TOO MANY L1A /I More than 63 L1As are waiting in the L1A queue.
TIM_WARNING OVFLO
- L1A OLD WARN // More than 75% of the RingBuffer has been overwritten
since the requested L1A data
- WARNING ROBUF_OVF // The ROBUF FIFOs are 75% full.
TIM_READY
- =TIM_SETUPDONE bit=1 and TTC_READY=1 and TIM_BUSY=0
// The TIM board is ready to run.
TIM_BUSY
- =TIM_SETUPDONE bit=0
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// The setup procedure has not been finished yet.
4 Clocks and interfaces

4.1 Selection of Clock Sources

a) Select clock for PLL circuit
JP37 =3-2 = CK TO_PLL=CLOCK40DESI1
select TTC clock directly from TTCrx chip (default)
JP37 =1-2=> CK TO PLL=CLK OSC
select oscillator clock (for tests only)
b) Make CLOCK_TTC using original or improved TTCrx clock
JP36 =1-2 = CLOCK TTC=CLOCK40DESI1
select original TTCrx clock (default)
JP36 =3-2 = CLOCK TTC= CLK40PLL
select improved TTC clock from PLL circuit
¢) Select CLK EXT, the external clock for TIM chip:
JP35 =3-2 = CLK_EXT=CLOCK TTC
select TTC clock (default)
JP35 =1-2 = CLK EXT=CLK X
select ECL/NIM clock from the Front Panel LEMO
d) Select clock inside TIM chip:
JP10 =3-2 = SEL TTCLK = ‘1"’ select TTC clock (default)
JP10 =1-2 =» SEL TTCLK = ‘0’ select oscillator clock CLK LOCAL
e) Select source for CLK _BACK going to the back-plane
Insert only one of 4 jumpers!
JP3=ON selects CLK_TIM, clock of TIM chip (default)
JP4= ON selects CK_OSCB, oscillator clock
JP5= ON selects CKTTCB, clock from TTCrx or from PLL circuit
JP31=0ON  selects CK_XB, external clock from LEMO connector
f) Select source for VME chip:
Insert only one of 3 jumpers!
JP32=0N  selects CK_OSCV, oscillator clock (default)
JP33=0ON selects CKTTCYV, clock from TTCrx or from PLL circuit
JP34=0ON  selects CK_XV, external clock from LEMO connector
g) Select source for CLK_LEMO that feeds the front panel LEMO connectors CKO1..12
Insert only one of 4 jumpers!
JP30=ON  selects CK_XF, external clock from LEMO connector
JP8= ON selects CKTTCP, clock from TTCrx or from PLL circuit
JP6= ON selects CK_OSCP, oscillator clock
JP7=ON selects CLK_TIM_P, clock of TIM chip (default)

The DLL circuit inside the TIM chip eliminates any delay of the TTCrx clock signal. The
other fast signals (L1A, BCRES,...) going to the backplane are adjusted to the clock signal of
the TIM chip.

For the data taking run select TTC clock in the TIM chip and send the TIM clock to the
backplane, in other words set all switches and jumpers to their default positions. The
other jumper and switch positions are used for various tests.

4.2 Front Panel Inputs
Optical TTC fibre from a TTCex board to the TTCrx mezzanine board that delivers the

common CMS clock and synchronization signals.
External Clock CLK X ...=default LHC-clock input for GT crate.

5
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Actually AC-coupling allows to apply either ECL or NIM signals for tests.
Later it might be changed to DC coupled negative ECL levels.

External LIA_X  //Input circuit changed to NIM levels for tests
used to run readout tests to find highest possible L1A rate. Burst tests.
External BCRES X (Bunch Counter Reset)
/[Input circuit changed to NIM levels for tests.
/[Later it might be changed to DC coupled negative ECL levels to receive the
ORBIT signal from the TTCmi , the LHC —machine interface.
- to run with different orbit lengths,
- to run synchronously with other Trigger electronics (local tests) etc..

4.2.1 TTCrx signals
The signals are generated by a TTCvi board, go to a TTCex board and are sent via an optical

fibre to the TTCrx receiver chip that is mounted on a TTCrx Mezzanine board on the TIM
module.

Clock: Clock 40, Clock 40Des1, Clock 40Des2;

Channel A: L1Accept with programmable Delay in bx

Channel B:
Broadcast Data Interface: Brest[7:2], EvCntRes, BCntRes; BrestStrl, BrestStr2;
Data Interface: Dout[7:0], SubAddr[7:0], DQ[3:0], DoutStr
Counter Interface: BCnt[11:0], EvCntHStr, EvCntLStr, BCntStrb

Internal Registers:
BCcntr 12 bits, EvCntr 24 bit...reset by broadcast Reset

4.3 Front Panel Outputs

MONX : returns the external CLK X (LEMO input on front panel).
MON : general monitoring LEMO output. The SW6 switch selects the signals sources:

5-1 RESET PAN // RESET delayed for the Front Panel; from TIM chip

5-2 L1A_PAN // L1A delayed for the Front Panel; from TIM chip

5-3 CLK_OSCM // oscillator

5-4 CKTTCMON // CLOCK_TTC = original or improved TTC clock
BCRES _TTC // BCRES delayed for the Front Panel; from TIM chip

CKO_1...12 Clock outputs; 40 MHz, 50 Ohm ABT driver (TTL level).

Source selected by jumpers. See 4.1 above. In the GT-crate the clock outputs are connected to
the Fast Signal Conversion boards and the Tracker Emulators (APVE).

CKO_13...24 An additional set of 12 CLK signals is available if the TIM board is used in the
GT crate and implemented with a 9U frontpanel.

4.4 Front Panel Buttons and LEDs

SW3 INACTIVE // If pushed it sets the TIM board into the ‘inactive’ state.
SW4 RUNNING // If pushed it sets the TIM board into the ‘running’ state.

DIO7 GREEN: L1A // as sent to the back-plane
DIO7 RED: NTTCRX_ERR // shows error in TTCrx chip
DIO6 GREEN: RUNNING

DIO6 RED:  INACTIVE

DIOS GREEN: TTCREADY /' TTCrx chip is ok

DIOS RED: VME access is active
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4.5 Control signals via back-plane

4.5.1 Clock, L1A, BCR, L1Reset distribution up to version V1002

The TIM chip receives the common CMS 40 MHz clock and from the TTCrx chip the L1A
(Level 1 Accept) and the messages Bunch Counter Reset (BCR or BCRes) and L1Reset. It
sends the 4 signals as differential point-to-point signals (LVDS) via the back-plane to each
board in the crate. The signals for each slot can be disabled by software if boards are not
plugged in.

The signals L1A, RESET(or RESYNC), EVCNT _RES are encoded according to the table
below. The signal BCRES is not encoded and is sent with a different delay.

TIM signals via backplane Delays applied
x| 0]0]|NOP —
x| 0] 1| RESET/RESYNC L1A DLY H/L
x|1]0]|LIA L1A DLY H/L
x| 1| 1] EVCNT_RES L1IA_DLY_H/L
1| x| x| BCRES RES DLY_H/L

4.5.1.1 Version V1003 DESIGN CHANGE to be done (Oct.2003)

L1A could arrive concurrently with BCRES or concurrently with STOP/GO.

The BGO commands are never sent concurrently and can be coded.

Agreement 20. Oct 03 with J. Eroe:

Therefore the encoding shown in table below will be implemented to send 5 BGO commands
via 3 signal lines to the DTTF/GT boards.

L1A | BCRES | L1IRES | Command

0 0 1 LI1RES /RESET/RESYNC
0 1 0 BCRES

0 1 1 EVENT CNTR RESET

1 0 0 L1A

1 0 1 GO/STOP *

1 1 0 Concurrent L1A , BCR

1 1 1 ORBIT CNTR RESET

Table 1 Encoded L1A and BGO commands

e The GO/STOP command forces an inactive circuit into the RUN state and a data taking
circuit into the STOP state. The L1RES signal forces the circuit always into the stop-state.
e IfL1A and GO/STOP appear at same time then GO/STOP will be sent at the next clock
tick.
Remarks:
The other BGO commands (Test EN, Private GAP, Private Orbit, HardRes) are not
used in DTTF. DTTF sends calibration events like any other events during data taking
runs. The calibration events are flagged in the data records.
DTTF and GT ignore Private Gaps and Orbits and also ‘private’ BGO commands.
It is assumed that no ‘official’ BGO cmds are sent during Private Gaps and Orbits.
The TIM chip inhibits L1A during STOP periods. Therefore GO and STOP commands
are not required by GT, DTTF boards anymore?
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4.5.1.2 Remark for GT crate

In the GT crate on each card a PLL clock driver chip regenerates the clock signal and
broadcasts it to all chips on the board with a maximum phase difference of less than I ns.
The PLL circuits are synchronised 40ms after the start of the clock signal. A 40 MHz on
board oscillator can be used instead of the TTC clock for stand-alone tests.

4.5.2 Signals between TIM and TCS board (GT crate)

4.5.2.1 8 TIM to TCS signals (‘Fast Signals’)

The TIM board sends 5 Fast Signals to the TCS board:

(ATTENTION The TIM to TCS signals will be changed!!

We will encode the status bits and send them to the FDL board, to be

combined with the status bits from the other GT boards!)

TIM_ERR composed by an OR of:
BAD LOCAL BC: Difference between local BC counter and the TTCrx BC-number.
BAD MAX BC: The BCR signal arrives not at local BC count=3564.
DBERR: double bit error from TTCrx chip.

TIM_OUT_OF_SYNC composed by an OR of:
ROBUF_SYNCERR

In addition to the derandomizing Readout Buffer FIFO for extracted data another FIFO containing the

corresponding bunch crossing numbers runs in parallel. If the ‘EMPTY" flags of both FIFOs disagree
then this error flag will be set.

ROBUF_OVF
If the derandomizing Readout Buffer is full the next write access sets this error flag.

L1A TOO OLD
A L1A arrives with a constant latency at the L1A queue and waits to extract the corresponding data
from the Ring Buffer memory to move them into the derandomizing Readout Buffer (RO-Buffer). If
the waiting time of a L1A exceeds the equivalent of 15/16 of the Ring Buffer size then a monitoring
circuit sets the error flag LIA_ TOO_OLD.

TOO MANY LIA
If more than 63 L1A are waiting in the L1 A-queue then this error flag appears.

TIM_WARNING OVFLO:

L1A OLD WARN
A L1A arrives with a constant latency at the L1A queue and waits to extract the corresponding data
from the Ring Buffer memory to move them into the derandomizing Readout Buffer (RO-Buffer). If

the waiting time of a L1A exceeds the equivalent of 75% of the Ring Buffer size then a monitoring
circuit sets the warning flag L1A_ OLD WARN.
WARNING ROBUF_ OVF
If 75% of the derandomizing Readout Buffer are occupied then this warning flag will be set.
TIM_READY
The TTCrx chip has to send a TTC-ready flag and the initialization program has to set the command
register bit TIM_SETUPDONE =1 to tell the Trigger Control system on the TCS board that the TIM

board is ready to run. The TTC-ready flag can be emulated by software when running without the
TTC link..

TIM_BUSY

TIM_BUSY =1 (active) as long as the initialization program has not set the command register bit
TIM_SETUPDONE =1.

Other signals to the TCS board.:
L1 RESET
To be explained later.
TI INHIBIT PHYS L1A
To be explained later.
TI INHIBIT ALL L1A
To be explained later.
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4.5.2.2 8 TCS to TIM signals

L1A FROM_TCS will be used to check if the same L1A arrives also via the TTC optical link.
Other 7 signals are not defined yet!

4.5.3 Signals between TIM and FDL board (GT crate)

4.5.3.1 8 TIM to FDL signals

Not defined yet!
We will encode the status bits and send them to the FDL board, to be
combined with the status bits from the other GT boards!)

4.5.3.2 8 FDL to TIM signals
Not defined yet!
4.5.4 Signals between TIM and GTFE board (GT crate)

4.5.4.1 1TIM to GTFE signal
Not defined yet!
4.5.4.2 1 GTFE to TIM signal

GTFE READY
GTFE READY =1 allows the Readout Processor in the TIM chip to send event records as long as
there are any in the RO-Buffer.

5 Synchronization and monitoring

Achtung dieser Teil muss noch erneuert werden
5.1 BX-Synchronisation inside the GT-crate by BentRes

The BCRes is sent to the GTF and all PSB boards and starts at the same time the bunch
crossing counters of the synchronisation circuits. At the end of the LHC cycle the contents of
all Bunch counters on all boards are stored and then checked by a monitoring program.
BCRes is sent every LHC cycle and resynchronises without loosing bx-data.

5.1.1 Readout of data: See description of PSB too.

In case of a L1Accept the TTCrx sends the Event counter high and low part and the bunch
crossing number. An offset is subtracted from the BX number and a Event/Monitor Identifier
is added to the Event-number. Then all three words and the 3 strobe signals are stored
consecutively in a short FIFO and afterwards they are broadcasted in the same order to the
GTF and all PSB modules, but with a frequency of 10 or 20 MHz to avoid time problems on
the back-plane. The BentrStrobe signal starts a Readout processor (ROP) on every board,
which collects data from all Dual Port Memories and moves them to the GTFE link. As the
first word the ROP sends the event number with the identifier.

5.1.2 Fast Readout of Monitoring data:

The Global Monitoring circuit on the TIM board extracts data from the DPMs of all boards
simulating a L1Accept and uses the links of the event readout to collect data on the GTFE
board. The Readout processors on the GTF and the PSBs insert a monitoring identifier
into the event number word, which is used to move the monitoring data to the Monitor
memory on the GTFE board. In average 2 monitoring request can be sent between two
L1Acc. On the GTFE board monitoring data go into a special memory, which is read
separately.
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5.2 Orbit Monitoring request and special trigger to read statistics data

There are several counters in the GT crate which should be read every n™ bunch
crossing: Dead time counters, rate counter etc.

The pretrigger+trigger sequence is generated on the TIM module and starts with
a data taking run. A 1/n counter with programmable rate generates this trigger.

5.2.1 Orbit Monitoring request:

There are several counters in the GT crate which should be read every n™ bunch crossing.
This trigger is generated on the TIM module and starts with a data taking run (calibration,
monitoring, private or physics run). The rate is programmable.

A 1/n counter generates this trigger. The NewRun resets and the BcRes signal increments the
counter. Every n orbits a EN_ ORBIT RESET saves and then resets all counters in the GT-
crate with the next BcRes signal. During the next LHC orbit send a Mon_Trig Request to read
all data to the FED module.

5.2.2 XON/XOFF: See GT-Overview too!!!

If the CMS DAQ cannot accept new event anymore it sends a XOFF signal. New L1Acc from
the TTC system are inhibited but data for all pending readout requests are collected and
transferred to the GTFE modules, where they wait in the DPMs for transfer. The Trigger logic
continues to work but new triggers to the TTC system are suppressed.

In case of a fatal DAQ breakdown all events in the readout chain are cancelled.

The number of incoming but suppressed L1Acc's is counted.

BETTER: The CMS-DAQ should give a STOP message to the TTC system. The TTC
should send an XOFF message to start dead time counters everywhere. Then it should
send an XON to prepare all readout systems for the following L1Acc requests.

NO: ONE Deadtime counter in GT ONLY !!!!!

TTCrx: Normally the content of the TTCrx Bunch counter is present on the BCnt[11:00].
When a L1A arrives the following sequence of data is put onto the BCnt[11:00] bus.
L1Acc sequence:

Control Register(1,0) | Cycle |Sequences

00 0 Event counter low on bunch counter bus

01 0 Bunch counter on bunch counter bus
10 0 Event counter low on bunch counter bus
1 Event counter high on bunch counter bus
11 0 Bunch counter on bunch counter bus
1 Event counter low on bunch counter bus
2 Event counter high on bunch counter bus

6 Power circuits

6.1 Backplane power

The DTTF crate provides +5V, +3.3V and the GT crate in addition +2.5V and 1.8V.

In the DTTF crate the voltage and GND pins occupy column ‘C’ of the 2 mm connectors.

In the GT crate column ‘C’ of the upper A, B, C 2-mm connectors is reserved for GND pins.
Column “C” of the lower A, B, C 2-mm connectors are still undefined. The voltages in the GT
crate occupy pins of the 160-pin VME connector.

The TIM board receives +5V, +3.3V via VME connector pins. Two GND pins, a +5V and a
+3.3V pin make contact first to bias the VME signals and to disable output signals to the
backplane if the TIM board is plugged into a living crate. See also chapter about Hot Swap
circuit.

10
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6.2 Onboard power-supply

There will be a +1,5V power-supply for the VIRTEX-II chip with 3A output-current.
National LP3966, low-drop-out, adj. 1,5V/3A, TO-220 or TO-263.
Input voltage: 3.3V

Other possible components:

Linear regulators:

National LP3965, low-drop-out, adj. 1,5V/1,54, TO-220 or TO-263
National LM1085, adj. 1,5V/1,54, TO-220 or TO-263

National LM1086, adj. 1,5V/34, TO-220 or TO-263

Switching regulators:

Maxim MAX1843, 1,5V/2,74, QFN-28

7 VME chip
8 Timing chip

8.1 Definition of Left-Right Slots in the 6u prototype GT crate
This table has been copied from B. Neuherz and is probably not controlled by others.

TIM card | BACKPLANE 6U | SLOT NR
L1 GTL2 14
L2 GTLI 13
L3 PSB6 12
L4 PSB5 11
L5 PSB4 10
L6 PSB3 9
L7 GMU1 7
L8 PSB1 5
R1 FDL1 16
R2 FDL2 17
R3 GTFE 18
R4 GTL3 19
R5 PSB7 20
R6 PSB8 21
R7 GMU2 8
RS PSB2 6
8.2 VME addresses
A3l ... A24 A23 ...A20 | A19 | Al8 Address Modes
BASE XXXX X X Extended
ADDRESS GT Base address
XXXX XXXX BASE ADDRESS DTTF Standard
not available Base address

Al7 | Al6 | Al5...12 All...8 A7.4 A3..Alx
TIM chip 0 1 aaaa aaaa aaaa aaal
registers 0 1 Ox Ox 00 —SE
TTCrxdump 0 1 0x 0x 80 - 9E
Free space 0 1 0x 0x A0 - FE

11
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Free space 0 1 Ox ‘ 100 - 1FFE
BC-Table 0 1 2000 - 3FFE

4k W16

RING BUFFER 0 1 4000 — 47FE

1k W16

free 0 1 4800 - FFFE

nnk Wi6

Free space 20000 -3 FFFE

8.2.1 TIM chip registers

WARNING: 11.11.02 A.T.:
All register addresses have been changed to apply delays for up to 16+16=32 bx for L1A
and L1 _RESET/RESYNC and for the BCRES signals.

8.2.1.1 Delay Registers for boards on left and right side

The signals L14A, RESET(or RESYNC), EVCNT RES are encoded according to table
below. The signal BCRES is not encoded and is sent with a different delay.
- LIA = ‘Level 1 Accept’ trigger signal to read an event.

- RESET = signal to resynchronize the boards (other names L1 RESET or RESYNC).

-  EVCNT RES = resets the event counters after a resynchronization procedure.

Signals on backplane 2 bits gr\e/: Celrilc"l(“)f}i%tso send :];)i)lﬁ}elz Remarks
BCres | Lla | Reset

X 0 0 NOP -—--

X 0 1 RESET/RESYNC L1A DLY H/L Use same  delay
X 1 0 L1A L1A DLY H/L ,

X E EVCNT RES 1A DLY i | V@luefor 3 signals

1 X X BCRES RES_DLY_H/L

The total delay consists of (DLY L +1) + (DLY_H +1). Each hex-number programs a 15bx
delay circuit. The value ‘F’ means ‘no delay’. The minimum delay ‘FF’ =0 bx and the
maximum delay ‘EE’=30 bx.
DLY L1 is the delay for the next board on the left side of the TIM6U module, DLY L2 for
the 2™ on the left side and so on. DLY R1...R8 define the delays for boards on the right side.

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al17-A0 151413 [12]11]10|9 |8 |7 |6 |54 |3 [2]1]0
10000 | DLY LI L1A DLY H L1IA DLY L RES DLY H RES DLY L
10002 |DLY RI L1A DLY H L1A DLY L RES DLY H RES DLY L
10004 | DLY L2 L1A DLY H L1A DLY L RES DLY H RES DLY L
10006 | DLY R2 LIA DLY H LIA DLY L RES DLY H RES DLY L
10008 | DLY L3 L1A DLY H L1A DLY L RES DLY H RES DLY L
1 000A | DLY R3 L1A DLY H L1A DLY L RES DLY H RES DLY L
1000C | DLY L4 L1A DLY H L1A DLY L RES DLY H RES DLY L
1 000E | DLY R4 L1A DLY H L1A DLY L RES DLY H RES DLY L
10010 |DLY L5 LIA DLY H L1A DLY L RES DLY H RES DLY L
10012 | DLY R5 L1A DLY H L1A DLY L RES DLY H RES DLY L
10014 | DLY L6 LIA DLY H LIA DLY L RES DLY H RES DLY L
10016 | DLY R6 L1A DLY H L1A DLY L RES DLY H RES DLY L
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10018 |DLY L7 LIA DLY H L1A DLY L RES DLY H RES DLY L
1001A | DLY R7 L1A DLY H L1A DLY L RES DLY H RES DLY L
1001C | DLY LS8 L1IA DLY H L1A DLY L RES DLY H RES DLY L
100IE | DLY RS LIA DLY H LIA DLY L RES DLY H RES DLY L
10020 | DLY L9 L1A DLY H L1A DLY L RES DLY H RES DLY L
10024 | DLY TIM* LIA DLY H LIA DLY L RES DLY H RES DLY L
10026 | DLY PAN' L1A DLY H L1A DLY L RES DLY H RES DLY L

*) GT-only: DLY TIM defines the delays for the Readout logic in the TIM chip.
") DLY PAN defines delays for the fiont panel signals RESET PAN, BCRES PAN and
LIA PAN.

8.2.1.2 DISABLE Boards in Crate

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D

Al7-Al 15(1413[12[11(10|9 [8 |7 |6 |5 |4 |3 |2 |1 |0

10022 | DIS L |R|L|R|L |[R|LIR|L|R|L|R|L|R|L|R
BOARDS 8 |8 |7 |7 |6 |6 |[5|5]|4 14 |3 [3|2]2]1]1
default 0O 10 {0 [0 [0 |0 |00 |0]0]0]|0|0|0]0]|0
values

EXAMPLE: BIT D14=1 disables board L(eft) 7
DIS BOARD L9: See COMMAND register bitll in 8.2.1.10.

8.2.1.3 CRATE delays

If the ORBIT ECL signal is used as the bunch counter reset signal BCRES then the
DLY CRATE ECL is used to adjust the DTTF respectively the GT crate to the LHC orbit.

If BCRES from the TTCrx chip is used then the adjustment is done either by programming
the TTCrx chip or by programming the DLY CRATE TTC register.

Total delay = 1 + delay[15:0].

Warning: The circuit uses a 16-bit counter and therefore the delay value has to be set smaller
then 3564. Otherwise the previous BCRES will be suppressed.

Address | Registername DIS ..o, DO
Al7-Al

10028 | DLY CRATE TTC value < 3564, default =0
1 002A | DLY CRATE ECL value < 3564

8.2.1.4 UNUSED Registers
The registers are free. Old version contained CHIP 1D H/L, that is now at 1 0060.

Address | Registername (D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 151413 ]12]11[10|9 |8 |7 |6 |54 |3 [2]1]0
1 002C | XXXXXXXXX free
1 002E | XXXXXXXXX free

8.2.1.5 SIMULATION PERIODS

The registers define the time (unit=1 LHC orbit) between active orbits. During an active orbit
simulated Trigger signals or BGO commands or UserMessages are sent according to the
values in the BC-Table. If xx PERIOD=0 then the messages are sent every orbit. See also
chapter PERIODIC SIMULATION

Address | Registername DIS............. DO
Al7-Al
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1 0030 | TRIG PERIOD Period for L1A and MonRgst signals
10032 | BGO PERIOD Period for Bgo signals and UserMessages
8.2.1.6 OBIT LENGTH
Address | Registername | D15-D12 D11 -D8 D7-D4 D3 -DO0
Al7-Al
10034 | ORBIT _ 16 bit number

LENGTH

Default value 0 | D | E | A

The ORBIT LENGTH defines the length of the LHC orbit. Default value =3564-2 (= ODEA
hex) bunch crossings. The BC counters run from 0 until 3564 — 1=3563. For simulation the
value 200 -2="00C6\H" has been used.
The orbit length is used to reset the bunch crossing counter if the BCRES signal is missing,
for example when running without LHC signals in LHC orbit simulation mode.
The logic consists of a 16-bit counter+16 bit comparator. The upper 4 bits are always zero.
Checkl: The programmed BC LIMIT is compared against the content of the local BC-
counter at the arrival time of the common BCRES signal. Any difference sets the error flag
BAD MAX BC. The reason for this error could be a bad clock signal or a bad BCRES
signal.
Check2: The local BC-counter is compared against the BC-number from the TTCrx
chip. The difference can be read by VME. A change in the difference sets the error status bit
BAD LOCAL BC.

Remark: For Heavy Ion runs every 5" tick contains a bunch crossing.

8.2.1.7 TTC Message Subaddress register

Address | Registername D15-D12 DI11-DS8 D7 -D4 D3 -DO0

Al7-Al

10036 | TTC Last TTC Message TTC Subaddress
SUBADDRESS | (read only) (write/read)

- TTC Subaddress defines the address for individual addressed messages/commands. The
command byte is stored in the last address (“...F”) of the TTC _DUMP memory. See also
chapter 8.2.2. Functions for individual messages are neither defined nor implemented.

- Last TTC Message contains the last system and user message code that has been received
from the TTCrx chip.

8.2.1.8 COMMAND PULSE

Set the COMMAND REGISTER bits before sending COMMAND PULSES (bit11...0)
Warning: The VME instruction generates a pulse when a data bit is set equal 1. This
“register” cannot be read back (‘write only’).

The command bits 0...9 are used to simulate the corresponding BGo commands, which are
received during data taking by the TTCrx link. See also CMD register 8.2.1.10. The
command pulses (bits 11 to 0) can be used only if the SELECT bits in the Command
Register have been set before.

HARD RES VME will stop in any case the BC-Table signal generation.

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
2 0

Al7-Al 1514131211109 |8 |7 |6 |5 |4 |3 1
10038 | COMMAND See description of bits below.
PULSE
default - - 0= -0 |- |-10]0]0|0 |00 |00 |0
values
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Bit

Bit

Bit

Bit

Bit

Bit
Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

15: RESET_TTCRX
RESET TTCRX =1 sets the RESET TTCRX Flip-Flop=1 to put the TTCrx into the
‘RESET’ status. RESET TTCRX must not be done during a data-taking run!!!
14: RELEASE_TTCRX
After several microseconds send RELEASE TTCRX =1 that clears the
RESET TTCRX Flip-Flop to remove the ‘RESET’ status of TTCrx chip.
13: MONRQST_VME
MONRQST VME =1 sends a Monitoring Request.
12: SEND_TESTDATA
SEND TESTDATA =1 sends test data to all ROPs
11: LIA_VME
L1A VME=1 simulates a L1A signal, if SEL _LIA [2:0]=000 has been set before.

10: not used

9: DO_TEST_EN_VME+)
DO _TEST EN _VME =1 sends the command to all GT board to run a calibration
cycle, if SEL BGO 1,0 =00 has been set before.

8: DO_PRIV_GAP_VME+)
DO _PRIV_GAP VME =1 sends the command to all GT board to run a private gap
procedure, if SEL_BGO_ 1,0 =00 has been set before.

7: DO_PRIV_ORBIT_VME+)
DO _PRIV_ORBIT VME =1 sends the command to all GT board to run a private
orbit procedure, if SEL_ BGO 1,0 =00 has been set before.

6: RES ORBIT_VME+)

RES ORBIT VME =1 sends a RESET ORBIT counter command, if
SEL BGO 1,0 =00 has been set before.

5: START_RUN_VME+)
START RUN_ VME =1 sets RUN FF to allow L1A signals to be sent to the boards,
if SEL BGO 1,0 =00 has been set before.
The RUN _FF can also be changed by a periodic BGo command, by a BGo from TCS
or by a TTC message.

4: STOP_RUN_VME+)
STOP _RUN _ VME =1 clears RUN_FF to inhibit L1A signals, if SEL_ BGO 1,0 =00
has been set before.

3: EVCNT_RES_VME ¥)
Resets the Event Counter by VME, if SEL_ EVRES 1,0 =00 has been set before.

2: LIRES_VME %)
Send a L1RESET to all boards (alias names RESET, RESYNC), if SEL_ BGO 1,0
=00 has been set before.
See also chapter 8.3.2 below.

1: HARD_RES VME+)
Used inside TIM chip only, if SEL_BGO 1,0 =00 has been set before.
See also chapter 8.3.1 below.

0: BCRES_VMEY)
BCRES VME =1 sends a bunch counter reset signal, if SEL BCRES [2:0] =000
has been set before.
For internal orbit generation send BCRES VME once to start the BC counter logic
if there is no TTC connected. Afterwards LHC orbits will be simulated according to
the ORBIT LENGTH register.

15
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*) This command is also sent sent as a fast LVDS signal via the back-plane to all boards in
the DTTF and GT crate.

+) This ‘slow command’ is sent via the back-plane ROP bus to all boards in the GT crate; but
not in the DTTF crate.

8.2.1.9 STATUS Register
Warning:
The read-only STATUS register has got the same VME address as the CMD-Pulses.

Address | Registername |D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15(14 13 ]12]11(10|9 [8 |7 |6 |54 |3 [2]1]0

10038 | STATUS See description of bits below.
Register

Bitl5 — 6 show the status of the TIM Readout circuits and used in the GT crate only.

Bit 15: OV_BAD_TTC
OV_BAD TTC =I1: Overflow bit of BAD L1A TTC counter counting the number
of not concurrent L1A from TCS and TTC.

Bit 14: TOO_MANY_L1A
TOO MANY LI1A =1: More than 64 L1A are waiting in the request queue whose
data have to be extracted from the RingBuffer. (GT crate only.)

Bit 13: LIA_TOO_OLD
L1A TOO OLD = 1: The L1A are waiting in the request queue for more than 960
bunch crossings corresponding to 15/16 of the RingBuffer size. The write pointer is
only 64 bunch crossings behind the read pointer and will overtake it soon
overwriting the events of the pending L1A’s. (GT crate only.)

Bit 12: L1IA_OLD_WARNING
L1A OLD WARNING = 1: The L1A are waiting in the request queue for more
than 768 bunch crossing corresponding to % of the RingBuffer size. The distance
between the write- and the read pointer has decreased already to %4 of the
Ringbufter. (GT crate only.)

Bit 11: ROBUF_OVF // overflow of derandomizing readout buffer
ROBUF_OVF = 1: The readout buffer FIFO containing the event data is full. More
than ‘nn’ events are already waiting to be transferred to the GTFE board.

‘nn’ = 1024/3 =341 for readout of 3 bx per L1A.

Bit 10: WARNING_ROBUF_OVF
WARNING ROBUF_OVF = 1: The readout buffer FIFO is filled up to the warning
level of 75%. The TCS (Trigger Control) should decrease the trigger rate.

Bit 9: ROBUF_SYNCERR
ROBUF_SYNCERR = 1: The readout processor ROP didn’t read the event data
correctly because the FIFO’s for trigger data and the bx-number became empty at
different time.

Bit 8: EVNR_OVF
EVNR_OVF = 1: There was an overflow of the 24 bit Event counter. The bit is used
just for information. /¢ is not an error bit!

Bit 7: BAD_LOCAL_EV
The local and the TTCrx event number are compared to each other. In case of any
difference the error bit BAD LOCAL EVissetto 1.

Bit 6: not used

Bit 5: not used

Bit4: BAD_MAX_BC
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BAD MAX BC=I1: The local bunch crossing counter does not agree with the
ORBIT LENGTH at arrival time of the BCRES signal.

Bit 3: BAD_LOCAL_BC
The local and the TTCrx bunch crossing numbers are compared to each other. If the
difference changes then the error bit BAD LOCAL BC is set to 1.

Bit 2: SINERR_TTCRX
SINERR TTCRX=1: There was a single bit error in the TTCrx chip.

Bit 1: DBERR_TTCRX
DBERR_TTCRX=1: There was a double bit error in the TTCrx chip. It was not
corrected.

Bit 0: TTC_READY
TTC _READY=1: The TTCrx chip is working correctly.

8.2.1.10 COMMAND Register
Set the COMMAND REGISTER bits before sending COMMAND PULSES.

Address | Registername |[D |D |D |D |D |D (D |D |D|D|D|D|D|D|D|D
2 0

Al7-Al L |1 |1 {1 (119 |8|7|6|5]|4]3 1
514 (3 ]2 ]1 10
1 003A | COMMAND SEL | SEL SEL SEL
Register EV | BGO | BCRES L1A
RES
default I 10 10 (0|0 [0 |00 |0 |0 ]0]|0|0]0]|0|I

values

Bit 15: TIM_SETUPDONE
TIM_SETUPDONE =1 to tell the TCS board that the setup of the TIM board is
done. This bit sets the Fast Signals TIM _READY and clears TIM_BUSY that can be
checked on the TCS board. This bit should be set at the end of a TIM-board-Setup-
Program. See also 3.8 Fast Signals to TCS board.

Bit 13: TTC_RDY_VME
The bit is used to simulate a TTC_RDY status’.

Bit 12: CHECK _TTC_CHAIN
CHECK TTC CHAIN =1 checks if every L1A received directly from the TCS
board has also been received via the optical TTC fiber. The LIA TCS DLY delays
the LIA sent by the TCS board over the backplane so that it arrives concurrently
with the L1A sent via the TTC fiber. See also LIA TCS DLY register in 8.2.1.12
below.

Bit 11: DIS_ BOARD L9
DIS BOARD L9 =1 stops timing signals to the L9 board. See also 8.2.1.2 for other
boards.

Bit 10: DIS_RO_BUS
DIS RO BUS =1 disables the Readout Request bus (GT crate only).

SELECT ‘EVENT COUNTER RESET’
Bit9: SEL_EVRES 1,
Bit8: SEL_EVRES 0

Code Selected source of EVENT COUNTER RESET command
Bits 9-8
00 Only the VME generated EVENT COUNTER RESET is allowed.
01 Take EVCNTRES signal of the TTCrx chip //=default in DTTF and GT crates
10 Take EVENT COUNTER RESET from the active/selected BGO source
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11

| Inhibit any EVENT COUNTER RESET

SELECT source of BGO commands
Bit7: SEL BGO 1,

Bit6: SEL BGO 0
Code Selected source of BGO commands
Bits 7-6
00 Only VME generated BGO commands are allowed.
01 BGO from TTCrx chip //=default in DTTF and GT crates
10 Periodic BGO internally generated
11 BGO from TCS board via back-plane
The same selection is valid also for the ‘USER MESSAGES’, which are generated either

periodically or by the TTC system.

SELECT BCRES
Bit5: SEL_ BCRES 2
Bit4: SEL_BCRES_1

Bit3: SEL BCRES 0

Code Selected source of BCRES signal
Bits 5-3
000 Only VME command ‘BCRES VME’ is allowed.
001 BCNTRES from TTCrx chip // = default in DTTF crates
010 ORBIT X from Front Panel (ECL/NIM signal) // =default in GT crate
011 Periodic BCRES internally generated by BC-counter and comparator.
100 BGO command decoder. See also selected source of BGO commands
others Codes 101..111 inhibit all sources of BCRES

Select the BCNTRES signal from the TTCrx chip only if it is sent every orbit.

Use the internally generated BCRES if the TTC system does not send a BCNTRES every orbit.
In that case also the ORBIT LENGTH has to be loaded with the correct value.

The periodic BCRES generator is started either by infrequent BCNTRES of the TTC system
or by a VME instruction.

The Global Trigger will take the ECL CLK and ORBIT X signals to run as precise as
possible.

SELECT L1A
Bit5: SEL_LI1A 2
Bit4: SEL L1A 1
Bit3: SEL L1A 0

Code Selected source of L1A signal
Bits 2-0
000 Only VME command ‘L1A VME’ is allowed.
001 L1ACCEPT from TTCrx chip //=default in DTTF and GT crates
010 LIA X from Front Panel (ECL/NIM signal)
011 Periodic L1A internally generated using the BC-Table
100 L1A from TCS board via back-plane
others Codes 101..111 inhibit all sources of L14

8.2.1.11 Readout Command Register
This register is used in GT crate only.
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The register contains the control bits to extract data on the TIM chip in case of a L1A.
This logic might not be used.

Address | Registername |D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15(14 13 ]12]11[10|9 |8 |7 |6 |54 |3 [2]1]0
1 003C | ROCMD See description of bits below.

REG

default 010 {0 [0 (0|0 [0]0|0]0]0]|0|0|0]0]|0

values

Bit15-12: Write and read accesses are possible but the bits are not used by the control logic.
Bit 11: RO_LINK_ON
RO _LINK ON=I enables the Channel Link chip to allow transmission of event data
to the GTFE readout board.
Default = 0 because normally TIM data are not included into the event data.
Bit10-9: Write and read accesses are possible but the bits are not used by the control logic.
Bit 8: EN_BC_CHECK =1
- Checks BC number at arrival time (=3564) of BCRES
o = Status bits: ERR MAX BC, BAD MAX BC
- Compare local BC counter with TTC BCnr
o = Status bits: ERR LOCAL BC, BAD LOCAL BC
Bit 7: EN_TTC_CHECK=1
Checks if L1A from TTC and L1A from TCS arrive concurrently.
o = Status bits: ERR LIA TTC, BAD LIA TTC
Bit 6: EN_EVNR CHECK=1
Compares with TTC EVnr with local Eventr
o = Status bits: ERR_ LOCAL EV, BAD LOCAL EV
Bit 5: EN_L1IAQUEUE_CHECK=1
The LIAQUEUE will be checked all the time. The check logic generates the warning
bit LIA OLD WARN and the sync-error bits LIA TOO OLD and
TOO _MANY LIA. See bit I below how to stop the LIAQUEUE completely.
EN LIAQUEUE CHECK=1 allows to send the warning and sync-error states as
Fast Signals to the TCS board.
Bit4: EN_ROBUF_CHECK
EN ROBUF CHECK=I1 checks if the readout buffer ROBUF is almost or really
full. In these cases the warning bit WARNING ROBUF_OVF and the sync-error bit
ROBUF_OVF are set and sent also to the TCS board.
Bit 3: FREEZE_RIBUF_IF_ERROR
FREEZE RIBUF_IF ERROR =1 inhibits data transfer into the RING BUFFER in
case of an error. This bit is useful to check the monitored data after an error.
Bit 2: FREEZE_RIBUF
FREEZE RIBUF =1 inhibits data transfer into the RING BUFFER. This bit is used
for tests with constant RING BUFFER content.
Bit 1: INHIB_L1A_ON_TIM
INHIB L1A_ ON _TIM =1 inhibits L1A’s on the TIM board to remove TIM data
from the Event data
Bit 0: INVERT_ROPMUX
INVERT ROPMUX =1 inverts the clock for the ROP multiplexer. The multiplexer
combines the 40 MHz L1A-event and monitoring data into phase A and phase B of
80 MHz parallel data to be transmitted by a Channel Link to the GTFE readout
board. See page 9 of TIM chip schematic. The bit defines time order.
Default: INVERT ROPMUX =0 sends the L1A-event first in phase A.
(to be checked???)
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8.2.1.12 Delay L1A from TCS Register

The L1IA TCS DLY delays the LIA sent by the TCS board over the backplane so that it
arrives concurrently with the L1A sent via the TTC fiber. See also bit 12 in the CMD register
8.2.1.10 above.

The total delay consists of (DLY L +1)+ (DLY_H +1). Each hex-number programs a 16bx
delay circuit. The value ‘F’ means ‘no delay’. The minimum delay ‘FF’ =0 bx and the
maximum delay ‘EE’=32 bx.

Address | Registername D15 .......... D8 D/D|/D/D|D|D|D|D
Al7-Al 716151432110
1 003E DLY L1 A_TCS Not used RES DLY H RES DLY L

8.2.1.13 ROBUF _PAR Register

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 151413 [12]11]10|9 |8 |7 |6 |54 |3 [2]1]0
10040 | ROBUF NR_ROBUF RO LENGTH

PAR
Used by GT only.

Write and read access.
RO _LENGTH = <255 (1024 / #of BC per event)
Examples: max=1024/3 =341; max=1024/5=204)

8.2.1.14 Record Ildentifier Register

Address | Registername |D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
2 0

Al7-Al 15(14 11312 ]11]10]9 |8 |7 |6 |5 14 |3 1
10042 | IDENTIFIER Record Identifier for readout data
Used by GT only.

Write and read access.
8.2.1.15 IDLE VALUE Register

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 151413 [12]11]10|9 |8 |7 |6 |54 |3 [2]1]0
10044 | IDLE Code for IDLE word between readout records
VALUE
Used by GT only.
Write and read access.
8.2.1.16 EOF _VALUE Register
Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15/14]13[12|11]10]9 [8 [7 |6 |54 (32|10
10046 | EOF_ Code for EOF (=end of file) word in readout record
VALUE
Used by GT only.

Write and read access.
8.2.1.17 TESTDATA Register

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
4 2 0

Al7-Al 15(14 13 [12]11]10]9 |8 |7 |6 |5 3 1
10048 | TESTDATA Test data for RO ROST bus
Used by GT only.

Test data to be sent via the RO-RQST bus to the boards in the crate.
Write and read access.
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8.2.1.18 MON_RQST ID Register

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
2 0

Al7-Al 15(14 13 ]12]11[10]9 |8 |7 |6 |5 |4 |3 1
1 004A | MON _RQST Identifier for Monitoring ROST

ID
Used by GT only.

Identifier is used to distinguish Monitoring data from L1A data in the GTFE board.
Write and read access.

8.2.1.19 ROBUF _BX FIFO Register

Address | Registername |D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 1514131211109 |8 |7 |6 |5 |4 |3 |2 |1 |0

1 004C | ROBUF _BX | BC number corresponding to trigger data in ROBUF_A FIFO
FIFO

Used by GT only.
NO Write Access!! Read access only.

8.2.1.20 ROBUF _A FIFO Register

Address | Registername |[D |D |D |D |D D |D|D|D|D|D|D|D|D|D
Al7-Al 151413 ]12]11[10]9 |8 |7 |6 |5 |4 |3 ]2 ]1

< O

1 004E | ROBUF_A Data bits of BC as stored in ROBUF_BX FIFO
FIFO

Definition of data bits has to be done.
Used by GT only.
NO Write Access!! Read access only.

8.2.1.21 NBAD LI1A_TTC Register

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
6 4 2 0

Al7-Al 151413 ]12]11]10|9 |8 |7 5 3 1
10050 | BAD LIA See description of bits below.

TTC

Register

Read access only.
8.2.1.22 BCDIFF Register

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15(14 13 ]12]11(10]9 |8 |7 |6 |54 |3 |2 ]1]0
10052 | BC _DIFF BC difference between local BC counter and TTCrx
Register
Read access only. To check for hardware errors.
8.2.1.23 MAX BCNR Register
Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 151413 [12]11[10|9 |8 |7 |6 |54 |3 [2]1]0
10054 | MAX Maximum value of Bunch Crossing Counter
BCNR
Register

Read access only. To check for hardware errors.
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8.2.1.24 TTC _BCNR Register
Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15(14 13 ]12]11[10|9 |8 |7 |6 |54 |3 [2]1]0
10056 | TTC BCNR Bunch counter number from TTCrx chip.

Register
Read access only.
8.2.1.25 LOC_EVNR_H Register
Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 151413 ]12]11[10|9 |8 |7 |6 |54 |3 [2]1]0
10058 | LOC_EVNR High part of Local Event number

H

Register
Read access only.
8.2.1.26 LOC _EVNR _L Register
Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 1514131211 ]10|9 |8 |7 |6 |54 |3 [2]1]0
1 005A | LOC_EVNR Low part of Local Event number

L

Register

Read access only.
8.2.1.27 TTC_EVNRH Register

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15(14 13 [12[11(10|9 [8 |7 |6 |5 |4 |3 |2 |1 |0
1 005C | TTC_EVNR High part of Event number from the TTCrx chip

H
Read access only.
8.2.1.28 TTC EVNRL Register
Address | Registername |D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15/14 113 [12|11]10]9 [8 |7 |6 |54 (32|10
1 005SE | TTC_EVNR Low part of Event number from the TTCrx chip

L

Read access only.

8.2.1.29 CHIP IDENTIFIER Registers

The DAQ group wants 32 bit identifiers for the chips. This address is reserved for that

purpose. The bit format is preliminary.

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al7-Al 15(14 13 ]12]11(10]9 [8 |7 |6 |54 |3 [2]1]0
10060 | CHIP ID H chip type bits 31...16: =0001 for GT crate

10062 | CHIP ID L chip type bits 15...0: =42x1 /hardwired by design

Bits 15-12: =4 for TIM card Bits 12 - 8: =2 for TIM chip

Bits 7 - 4: = card# Bits 3 - 0: = 1 chip# //There is only 1 TIM chip on board.

8.2.1.30 CHIP VERSION Registers

Version numbers 1...1000(hex) are test designs.
Version numbers 1000...FFFF FFFF (hex) are standard designs.
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Address | Registername bD|/D|D|D|D|D|D/D/ DD/ D/D/D/D|D|D
Al7-Al 15/1413]12]11]10]9 [8 |7 |6 |54 |3 [2]1]0
10064 | CHIP Version number bits 31...16

VERSION H
1 0066 | CHIP Version number bits 15...0

VERSION L

Example: Version _1001: CHIP_VERSION_ H = 0000; CHIP_VERSION L = 1001

8.2.2 TTC dump addresses

The 16 addresses below contain the TTCrx registers of the last dump action. See also
description of TTCvi module and of TTCrx chip.
Only lower 8§ bits are used. Read access only.

Address | Registername |[D |D |D |D |D |D |D|D|D|D|D|D|D|D|D|D
Al17-Al 15/14 113 |12]11 (109 |8 |7 |6 |5 |4 |3 |2 |10
10080 |xxxx | = e o
10082 | xxxx | e U
10084 |xxxx | = e o
10086 | xxxx | e ek
10088 | xxxx | o o
1 008A | xxxx | e ek
1008C | xxxx | o 00X
1 008E | xxxx | = e o
10090 | xxxx | o 00X
10092 | xxxx | e o
10094 | xxxx | e ek
10096 | xxxx | o o
10098 |xxxx | = o o
1 009A | xxxx | e o
1009C |xxxx | = e o
1 009E | xxxx | e ek

8.2.3 BC — Table for Simulation

Address range: 0 2000 — 0 3FFE for 4k memory of BC table

The address corresponds to the bunch-crossing (BC) number. During Signal generation a
BC-counter provides the read addresses. If a bit in the BC-Table is set to ‘1’ at address ‘aa’
then a signal pulse will be sent at BC-number ‘aa’. The signals are sent every n-th orbit as
defined by the SIMULATION PERIOD register.

Bit 15-12 not implemented; VME access is not possible

Bit11,10: function not defined; VME access is possible

Bit9: PER_ MONRQST // sends a trigger to read out monitoring data.

Bit 8: PER L1A // sends a trigger to read event data; periodic simulation of L1A

Bit 7. MESSG SIM7  // simulate message bit 7 for user messages

Bit 6: MESSG _SIM6  // simulate message bit 6 for user messages

Bit 5: SIM_USR MESSG STRB  //simulate user message strobe

Bit4: PER BGO 4 // simulate a BGO STROBE command

23




P:\GlobalTrigger\Tim\Tim6u V2\Doc\TIM6U V2-MODULE.DOC 12.08.05

Bit 3: PER BGO 3 // simulate bit3 of a BGO command
Bit 2: PER BGO 2 // simulate bit2 of a BGO command
Bit 1: PER BGO 1 // simulate bitl of a BGO command
Bit 0: PER BGO 0 // simulate bit0 of a BGO command

8.2.3.1 BGO codes

0000 = not used

0001 = ‘BCO’...not used in TIM chip
0010 =TEST_ENABLE

0011 =PRIVATE GAP

0100 = PRIVATE ORBIT

0101 = L1RESET (or RESYNC)
0110=HARD_RESET

0111 =RESET _EVENT COUNTER
1000 = RESET ORBIT

1001 = START RUN

1010 = STOP RUN

1011...1111....free for private purpose

8.2.4 RING BUFFER 1k memory

Address range: 0 4000 — 0 47FE for 1k memory of Ring buffer.

First set FREEZE RIBUF=I to stop any input data and set INHIB L1A ON_TIM=1 in the
RO_CMD register to stop triggered readout. Then it is possible to access the Ring Buffer
memory by VME.

To check external or simulated signals often just freeze the Ring Buffer and read data from all
addresses.

INPUT bits for the Ring-buffer:

Bitl5: LIA_ FROM_TCS // arrives via the back-plane from the TCS board

Bit 14: L1IA_ FROM _TCS DLYED // check programmed delay

Bit13: LIA FROM_TTC // Bit 13 and 14 should appear at the same time
//if the delay for L1A_TCS is set correctly.

Bit12: L1IA FROM_LEMO // External trigger input

Bit11: PER_ MONRQST // simulated periodic Monitoring Request

Bit10: PER L1A // simulated periodic L1A

Bit9: 0 // not used

Bit 8: RES EVCNT // RESET Event Counter generated by any source

Bit 7: ORBIT P // Pulse at begin of ORBIT signal (LEMO, ECL)

Bit 6: BCRES LEMO // Delayed BCRES from Orbit signal

Bit 5: BCNT _RES TTC // Bunch Counter Reset from TTC

Bit4: BCRES TTC // Bunch Counter Reset from TTC after optional delay

// BCRES LEMO and BCRES TTC should appear at the
// same time if both are connected.

Bit 3: L1 RESET // generated by any source

Bit 2: PRIV_ORBIT // generated by System Message or any BGO command
Bit 1: PRIV_GAP // generated by System Message or any BGO command
Bit 0: TEST EN // generated by System Message or any BGO command

8.3 RESET trees

The L1 RESET signal is forwarded to all boards in the VME crate. HARD RES is used only
inside the TIM chip. Both reset signals are generated either by software (VME) or by BGo
signals arriving from the TCS (Trigger Control System) via the TTC optical link or by
Message signals from the TTC link or are simulated periodically by the BC Table
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8.3.1 HARD_RES

Signal sources:
- HARD RES VME (sofiware)
-  HARDRES MSG: received as MESSAGE bits from TTC
- HARDRES BGO:
o TCS_BGO: BGO signals received from TCS via TTC links
o PER BGO: BGO signals simulated by the BC-TABLE inside the TIM chip
Functions:
- HARD RES VME resets EN BCTABLE circuit.
- HARD RES =HARD RES VME + HARDRES MSG + HARDRES BGO
o Clears the local EVENT COUNTER
o Is combined with L1 RESET to make CLR_ALL (see below).

8.3.2 L1_RESET

Signal sources:
- LIRES VME (software)
- LI1RES MSG: received as MESSAGE bits from TTC
- LIRES BGO:
o TCS_BGO: BGO signals received from TCS via TTC links
o PER BGO: BGO signals simulated by the BC-TABLE inside the TIM chip
Functions:
- L1 _RESET resets/resynchronizes all boards in the VME crate.
- Inside the TIM chip???
- Is combined with HARD RES to make CLR_ALL (see below).

8.3.3 CLR_ALL

- Resets error flag and checking counters
- Resets the RUN FF, TEST ENABLE
- Resets the LIA queue and the ROP_EVENT controller circuit (for GT crate only)

8.3.4 STOP_RUN
- STOP_RUN also clears TEST ENABLE FF

8.4 Pin assignment TIM chip

The TIMING chip is a FPGA from XILINX, called XC2V1000-4FG456C. There is an
EXCEL-file containing the pin assignment of the TIM CHIP (see tim_chip.xls). The pintable
is extracted from the XILINX datasheet of the FG456-package (ds031-4.pdf). (Extraction was
done using Acrobat Reader 4.0 with Zusatzmodule/ACE enabled or using Acrobat4. Select
the table that should be extracted and use right-mouse-button Extract Table. Save it as text
file. Start EXCEL , open the text file and convert it. Do the same for each page.

The batch-file ..\tim_check\make pin nr tim chip.bat provides a possibility “to make” pin-
numbers of symbols in VIEWDRAW from the EXCEL-file.

The batch-file ..\tim check\check symbol tim chip.bat provides a possibility “to compare”
pin-numbers of symbols and the EXCEL-file (text-file of EXCEL-sheet). The comparision
output is written into the file ..\tim_check\tim check symbol.log

8.5 Symbol names

The naming convention of the symbols for VIEWDRAW schematics of Timing chip
(.\Tim6U\sym):

tim. 1 > Timing chip

tim_clk.1 -> CLocK generation for distribution in GTL crate

tim conf.1 = XILINX CONFiguration pins of Timing chip

tim_jtag.1 -> JTAG pins of Timing chip
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tim_pan.1 -> signals from/to front-1/0 (PANel)

tim_rop.1 > ReadOutProcessor unit in Timing chip

tim_rorq.1 > ReadOutReQuest unit in Timing chip

tim_term.1 - TERMination-resistors feature in Timing chip

tim_tsig.1 -> fast Timing SIGnals

tim_ttc.1 > signals from/to TTCrx chip

tim_ttfg.1 > signals from Timing chip to TCS, FDL card and GTFE card
tim_vme.l signals from/to VME chip

8.6 Configuration ??

PROM CHIP....Preis, Lieferzeiten ???
Text fehlt noch!!!!

Configuration methods
Configure by VMEbus
Configure by PROM
Configure by JTAG

8.7 Special functions

8.7.1 Power-On Power Supply Requirements

The V CCINT, V CCAUX , and V CCO power supplies shall ramp on no faster than 100 ms and no slower than 50
ms. V CCAUX and V cCoO for bank 4 must be connected together. If any V €CO bank powers up before V CCAUX,
then each bank draws up to 600 mA (=transient current peak; does not harm the device)

Power On current XC2V1000
I cont MiN 500 mA
I ccaux MIN 250 mA
I cco mMIN 10 mA

8.7.2 Power-down sequence

The command register bit PWRDWN=I in the VME chip assigns the PWRDWN_B signal
(active low) to set the TIM chip into a low-power, inactive mode. The bi-directional 10-pin of
the VME chip is connected to a tri-state driver and an input buffer to sense also the status of
the Virtex-II chip after releasing the driver. The PWRDWN bit in the status register of the
VME chip reflects the state of the Virtex-II chip.

(From the Virtex-II User Guide.)

The power-down sequence enables a designer to set the device into a low-power, inactive state. The sequence is
initiated by pulling the PWRDWN_B pin Low. The BitGen PWRDWN_STAT option is no longer supported. To
monitor power-down status, observe the PWRDWN_B pin. When asserted, power-down has completed. After a
successful wake-up, the status pin de-asserts. While powered down, the only active pins are the PWRDWN_B
and DONE. All inputs are off and all outputs are 3-stated. While in the POWERDOWN state, the Power On
Reset (POR) circuit is still active, but it does not reset the device if VCCINT, VCCO or VCCAUX falls below
its minimum value. The POR circuit waits until the PWRDWN_B pin is released before resetting the device.
Also, the PROG_B pin is not sampled while the device is in the POWERDOWN state. The PROG_B pin
becomes active when the PWRDWN_B pin is released. Therefore, the device cannot be reset while in the
POWERDOWN state. The wake-up sequence is the reverse of the power-down sequence.

8.7.3 Maximum input voltage =+3.6V
Never higher than 4.0 V' !!!

8.7.4 Termination Resistors

The VirtexIl chip contains DCI circuits to control the impedance of the io-pins digitally. This property saves
many termination resistors on the board and avoids stubs on terminated nets. For each bank a pair of resistors
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that is connected to VCCO=3.3V and GND, is used as reference for the termination. The DCI function is enabled
in the TIM chip design for each io-pin individually.

The pins VRN are connected over R=50 Ohm 1% to VCCO=3.3V and the VRP pins are connected over R=50
Ohm, 1% to GND.

8.7.5 Hot Swap Enable

(From the Virtex-II User Guide.)

Prior to configuration, all outputs not involved in configuration are forced into their high-impedance state. The
pull-down resistors and the weak-keeper circuits are inactive. The dedicated pin HSWAP_EN controls the pull-
up resistors prior to configuration. By default, HSWAP_EN is set high, which disables the pull-up resistors on
user I/O pins. When HSWAP_EN is set low, the pull-up resistors are activated on user I/O pins.

(From the Virtex-1I User Guide pg.81)

Depending on the system design, several configuration modes are supported, selectable via mode pins. The mode
pins M2, M1 and MO are dedicated pins. An additional pin, HSWAP_EN is used in conjunction with the mode
pins to select whether user I/O pins have pull-ups during configuration. By default, HSWAP EN is tied High
(internal pull-up) which shuts off the pull-ups on the user I/O pins during con-figuration. When HSWAP_EN is
tied Low, user I/Os have pull-ups during configuration.

TIM board:

The signal HSWAP_EN is connected on the board to a jumper to connect HSWAP_EN to
GND to enable the internal pull-up resistors during configuration. If the jumper is removed
(=default) the pull-up resistors are disabled during configuration as described above.

9 JTAG

TDI-TDO chain: Insert a jumper for each chip to remove it from

the chain if necessary.

There are some questions with the JTAG chains on board which have to be discussed:
¢ How many chains on board?

e What to do with TTCrx JTAG chain?

e How to implement the JTAG solution of DTTF-crate which is made by VMEbus?

10 Front panel

TO BE DEFINED!!!!
On the front panel there are the following components arranged:

10.1 LEDs

¢ Red LED as indicator that the module is in an INACTIVE state, ready for removal.

e Green LED for RUNNING state, module is able to run in the specified meaning.

e INACTIVE and RUNNING LED should be placed near ,,Interlock“-switch on the top of
front panel.

e Red LED for TTCRX ERR, indicator of errors on the TTCrx-board. This signal is a status

place??
e Green LED for VMEbus-access. VME LED signal out of VME-chip indicates a

LED ?? Where to place??
10.2 Switches

o Interlock“-switch forces the module in INACTIVE/RUNNIG state. Should be placed on
the top of the front panel.

e CLK LEMO-switch selects CLOCK40DESI or LOCAL CLK to lemo-connector. Where
to place??
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e LOCAL CLK-switch selects oszillatorclock or external clock to LOCAL CLK. Where to
place??
e SEL TTCLK-switch ??7?7?7???7?7?7?7. Where to place??

10.3 LEMO-connectors

e LEMO-outputs for 8 clock signals (CKO1..8), level 1 accept signal (L1A TTC), bunch
counter reset signal (BCRES TTC) and a reset signal (RESET _TTC) from TTCrx board.
Where to place??

e The source for the 8 clock output signals can be selected by jumpers.

e Another LEMO output is used to monitor either the TTCrx or the Oscillator clock signal,
that has been selected by a front panel switch.

e LEMO-inputs of external clock signal (CLK X), external level 1 accept signal (L1A_X),
external bunch counter reset signal (BCRES X) and an external reset signal (RESET X).
Where to place??

e Remark: The ABTE16245 have been selected as 50 Ohm drivers and provide +90/-60
mA. The 25 Ohm resistors at the B-side of the ABTE16245 reduce under/overshoot of the
signals. Therefore no other termination resistors are foreseen between the LEMO output
driver and the clock sources.

e Optical-link to/from TTCrx-board

e The TTCrx-board is placed near the front of the module so that the optical-link-connector
is connectable.

11 Hot Swap

The TIM-card is designed to work in a hot-swap-system. There are made a set of precaution
to prevent damages or incorrect behaviours of the used devices.

Two push-buttons on the front panel are forseen to set the module in a defined state to handle
with it. Inserting the module in a powered system is possible because all drivers are disabled
with the INACTIVE signal, which is generated at powerup of VCCBIAS, which is supplied
with staged length contact of the 160 pin VME64 connector (D32). All the devices which
generate the enable signals for the drivers to the backplane are supplied with VCCBIAS or
LV3V3BIAS. LV3V3BIAS is made from VCCBIAS (D1) when used in the system with the
6U-backplane. In the 9U-backplane LV3V3BIAS will be supplied on a staged length contact
of the 160 pin VME64 connector (D1).

Inserting the module in a powered crate keeps the module in the INACTIVE state until the
RUNNUNG push-button is pressed. If the module is inserted in a unpowered crate, after
powerup the INACTIVE state is set, but the RUNNING state is set with signal
SET RUNNING which is generated in the VME chip by VMEbus SYSRES*.

Removing the module from a powered system is made by pressing the INACTIVE push-
button to set the module in an INACTIVE state which disables the drivers and remove the
module from crate.

The INACTIVE and RUNNING states are indicated with leds.

The definitions of the hot-swap-system for GT-crate modules are written in the file
GT_liveinsertion.doc.- ALTE VERSION!!!

11.1 VME64 connector 160 pins
The connector contains 4 leading pins D1, D32 for +5V and D2, D31 for GND.
11.2 VMEDbus buffer driver SN74ABTE16245DL

The A port is foreseen for the VMEDbus side (Ioz=-60mA, I5;=90mA, 25 Ohm incident wave
switching).
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- Internal pull-up resistor on OE keeps outputs in high-impedance state during power up
or power down.
- Ve BIAS pin minimizes signal distortion during Live Insertion.

Live Insertion SDYAOQ12.pdf from Texas Instruments:

The ETL circuits (for example, SN74ABTE16245) have an additional supply voltage connection (V¢ BIAS).
This feeds the circuit, which generates the voltage bias mentioned above and, together with the V¢ connection,
controls the switching on and off of the voltage bias. Figure 12 shows the simplified circuit diagram of this part
of the circuit. It does not include the power-up 3-state circuit (see Figure 2), which also is contained in these bus
interface circuits, and which switches all outputs into the high-impedance state (3-state) at a supply voltage
below about 2.5 V.

TIM board:
The leading +5V voltage pins are connected to the VCCBIAS pin of the ABTE16245. 1t’s
/OE pin is controlled by the INACTIVE signal.

11.2.1 Interlock Switch

The interlock switch is made of two push-buttons one to setting the module INACTIVE and
one to set it RUNNING.Functionality in a powered system:

Insertion

Insert the module - INACTIVE state, all drivers disabled
Push RUNNING button - RUNNING state, all drivers enabled
Removing

Push INACTIVE button - INACTIVE state, all drivers disabled
Remove the module
Functionality in an unpowered system:
powerup - INACTIVE state, all drivers disabled
with SYSRES* - SET RUNNING signal, RUNNING state, all drivers enabled

11.3 VME chip

The VME chip does not drive directly any VMEDbus signals. Until the end of configuration all
IO-pins are in high impedance state. No special protection is foreseen.

11.4 DTACK and BERR driver 74F38

The open collector outputs of the 74F38 are insensitive to high voltage levels as long as they
are below +7 Volt. No protection is necessary for live insertion. Moreover the outputs are kept
inactive by INACTIVE signal.

11.5 LVDS drivers SN75LVDS387

The SN75LVDS387 drive point-to-point lines. Therefore no bus problems arise. The drivers
are in high impedance state until the TIM chip has been configured. Before removing the
board their outputs are locked to high impedance by the interlock switch via the TIM chip.
When not powered up the outputs of the SN75LVDS387 see only differential inputs of LVDS
receivers.

11.6 Signal driver ABT18245

The ABT18245 drive point-to-point lines. Therefore no bus problems arise. The drivers are in
high impedance state until the TIM chip has been configured. Before removing the board their
outputs are locked to high impedance by the interlock switch via the TIM chip.

When not powered up the ABT18245 outputs are insensitive against voltage levels below 7
Volt.
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11.7 MOS-FET swich 74CBTLV16800

This device is used to isolate signals from the backplane, which are driven from the Virtex-
chip.

11.8 TIM chip Virtex-II XC2V1000FG456-4

Voltages more than +0.7V higher than the actual VCCOUT level can destroy Virtex-II pins
because of the diode from the pin to VCCOUT. Therefore no IO-pin of the Virtex-II chip is
connected to the back-plane to protect the chip during live insertion. The connection to +5V
devices like ABT18245 is made with a serial R of 50€2.

See XAPP251 Hot-Swapping Virtex-II Devices from Xilinx.

Each IO-pin contains a diode from pin to VCCO and from GND to pin.

In the best case, ground and VCC pins mate first and the VCC distribution on the board feeds all the positive
supply pins before any signal pins mate. When the on-board VCC distribution is slow and signal pins mate
before the supply voltage is completely powered, then any active High signal pin might drive current through the
diode into the VCC pin.

11.9 JTAG
JTAG signals are isolated from the backplane with a 74CBT3245A device.
11.10 Hot swap questions

ESD
IACK IN-OUT on VMEDbus

11.11 Clock Signals on 6U-Backplane

TimCard [Backplane Slot
L1 GTL2 14
L2 GTL1 13
L3 PSB6 12
L4 PSB5 11
L5 PSB4 10
L6 PSB3 9
L7 GMU1 7
L8 PSB1 5
R1 FDLA1 16
R2 FDL2 17
R3 GTFE 18
R4 GTL3 19
R5 PSB7 20
R6 PSB8 21
R7 GMU2 8
R8 PSB2 6
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INACTIVE ITAG TIC TRST | </TAG 1P IS OFF |V SEL CABLES | |y "Gk CABLES
VDATA_[15:0] 4 INACTIVE, | \NACTIVE JTAG JP IS OFF P VSEL BACKPL 3 | V-3bisacKms
INACTIVER——»—{ INACTIVE V_SEL_CABLES o [

" 3 TMS_VME_XIL
LIA LED ADDR_[19:1] V_SEL_BACKPL L

TCK_VME_XIL
LIA LED L NIRQ FR_TIM TMS_VME_XIL VL
TTC ERR 1T ERR NIRQ_FR_TIM TOR VME XIL \ ‘ TDO_VME_XIL

Front Panel

DISPLAY

reconfig EVM chip

Q-ﬁ) LEMO

TIM-CHIP

JTAG Configuration
of Altera chips

WRTIM TDI_ VME_XIL
EN TIM T%?%mg—ﬁ]ﬁ TMS VME ALT
NDTACK_TIM L VME_ TCK_VME_ALT
TMS_VME_ALT [ <M
EST T1 NBERR_TIM TCK_VME_ALT TDO_VME_ALT Global
ESTI Tmz’::jtﬁf TEST T T A T TDI_VME_ALT 7
EST2 TPI ST+ TEST_T2 o MEALT DTTF_ MODE | POWER NETS
MEST3 TP1gms— oL T3 | qpqry3 NEN_RO_BUS_T CLKVME  |yee Lvava

EST T4, | NTRSTB TR
[TEST4 TP20=————————<— TEST T4 BX [11:0] T TDIB CLK VME64

LIAX , Jriax STROB_[2:0] T TDOB |-»—ien— VME 10 TIM

ORBIT X TMSB
ORBIT_X ]{1{]](3(1)(?0511-:'}: IVCCBIAS used here TCKB

RO_CLK TIMV2 JTAG
TTCRg RO_DAT [27:0] . .
65 x 65 mn) space  V_SCL NEN_TIMTCS_[1:0] T NEN RO BUS 1% | INACTIVE

P J-SeL - _[1:0) NEN_RO_BUS_T BX_R[11:0]
SERIAL B CHAN sonTL AN s SERIAL B CriAN Bl | BX [11:0] T STROB_R[2:0]
— 7 B BN o o1 | smon oLt ovest T
EVCNTHSTR %Y/‘&ﬁ?[} EVCNTHSTR - - NEN IS(I)[LC[EE NEN CHLINK BX_L[11:0] STROB LIo0L | BX_L[11:0]
FOSELECTO EVCNTLSTR voNTL EVCNTLSTR RO_CLK STROB L[2:0] -| STROB L[2:0]
MODE EVCNTRES

EVCNTRES TIMFDL[15:0] RQ _DAT [27:0] . RDROST I |
CKX2TTC P INLVDS_P BCNTRES BCNT! RO_DAT [27:0] RDRQST L ROST Iy | RpRQST L

) . BCNTRES B oo .

Jlifferential - ST Te N m» | NLVDS N LIACCEPT LIACCEPT LIACCEPT oo TIMGTFE[1:0] NEN_TIMTCS_[1:0] T TX_TIM_[4:0] LR e SDLLLOL | T TIM [4:0]

rRUEXT_CLK2TTCR— | EXT CLK CLOCKLIACCEPT BRCSTSTRY NTX_TIM_[4:0] il NSO o NTX TIM [4:0]
. TIMTCS[15:0]

RL7 AUTORESTART BRCSTSTR2 -| BRCSTSTR2
NEN_TIMFDL [1:0] T

TRL3 EXT_CTRL BRCST[72] LRCSIZ) - BRCST[7:2]
RLS BRCSTSTRI BRCSTSTRI BRCSTSTRI broadesst ]
TTC_LOCKED®—<{ LOCKED CLOCK40 NR_EN_[138]_T TIM_TCS[15:0] - TIM_TCS[15:0]
TTC_ERROR=—<1 ERROR CLOCKAODES! ] " TIMEDL{15:0] TIM_FDL{15:0] il TMEDLISSL | 11y iy (15:0]
LVDS80MHZ_N=—e+ LVDSS80MHZ N CLOCK40DES2 SINERRSTR L_LIA_[1:9] N - — frerential TIM GTFELL:0L
TTC CTRLZLVDSSOMHZ_Pe—a | LVDSSOMHZ P SINERRSTR SRR R SINERRSTR TIMGTFE[1:0] TIM_GTFE[1:0] il = TIM_GTFE[1:0]
FOSELECT2 DBERRSTR DBERRSTR R_LIA_[13] NT

; TTCREADY
LVDS160MHZ_P®—<{ LVDSI60MHZ_P TTCREADY TTCREADY NTRSTB
RESET B RESET_B RESET B L RESET [1:9] RO_INTERFACE TDIB

H LVDSISOMHZiNH LVDS160MHZ N — » .
dfferential ™' \rc Nz Ne—< | LvDS4OMIIZ N SUBADDR[7:0] L nm;)ro[ SUBADDR[7:0] L5 bR IN1EREACE ¥ - TDOB
11C CTRLLYDSAOMHZ_Pa—s{ LVDSIOMIZ P DQ[3:0] hiaeeye 4 DQp3:0] R_RESET [1:8] - > TMSB

FOSELECTI DOUT STR i DOUT STR TCKB
CMOSAOMHZ | \jos40MHZ DOUT|[7:0] DL, DOUT([7:0] L BCRES [1:9] NL_EN_[1:9] T

JTAG Configuration
of Xilinx chips

ZPACK_CONN

BERILLOL | Bx R{11:0]
IRQBRROL | <rrop r20)
RDRQST -{ RDRQST_R

connector J3

TTC_CTRLO
TTC_CTRL6

TRSTR. TDIBRrD@B, TMSB,TCKB

connector J2

NL_EN_[1:9] T

connector J1

NL_EN [1:9] T BCRES R[1:8] LB - BCRES R[1:8]

CMOS40MHZ TP3 TTCRQ - R_BCRES [1:8] NRENIELT |\ BN f1: NBCRES R[1:8] UL NBCRES RILEL, o NBCRES R[1:8]
[1:8].T iffe | LA RI]:8]

GND TP3 14— AL-17=>128k = 32 4k-tables LIA_R[1:8] LIA_R[1:8]

A23-Al8 64 base addresses : fercntis . §
+2/-4mA only GT: use also A19,18 L | INACTIVE NLIA_R[1:8] NLIA_R[1:8]

LOCAL cLock | TIM e .
o ) R_LIA_[1:8] RESET R[1:8] : RESET R[1:8]
sy CROSS_S\[L:0] ———————— ; - terentic } -
R_LIA_[18] NRESET R[1:8 NRESET R[1:8]
BCRES_L[1:9]

CLK BI4 N ]
1 — .
NBCRES_L[1:9] W NBCRES_L[1:9]
]
]

CROSS_SW[1:0] R_RESET [1:8]

R_RESET [1:8]
CLOCK40 RESET_DCM_TIM L_BCRES_[1:9] LIA_L[1:9

TOCKL TACCER| CLOCK40 not used RESET_TIM L_BCRES_[1:9]

CLOCKAODES> ™ | CLOCKLIACCEPT not used TIM_LOCKED R_BCRES _[1:8]

: HODES2 | CLOCK40DES2  not used R_BCRES [1:8]

R_EN_[1:8]

POWER_TIM -Tﬁ RN 11 REN (18]

TTCra sinels ended L EN [1:9] RESET L[1:9] WSS . RESET L[1:9]
L_EN_[1:9 L_EN_[1:9 ifforen ;

q sme L CLOCRAIDESL, | o ock40DES T ® 40MHz from TTCrx - CLK VME N (,E[K éACK NRESET_L{1:9] NRESET_L{1:9]

FRONT 10 ECL ik X =——»{CLK X ———0 QECL/TTL CLK_VME [»& LVDS DRIVER
- . CLK DFX_Ps—»| CLK_DFX P —
differential CLK_DFX_N®—+ CLK_DFX_N —o CLK_VME64 CLK_VMEG64
from CROSS —$>—0 ————°© . S CLK_VME

TIM-CARD-6U SWITCH CLK_CONF>—= CLK CONF gy 1k BACK|

TIM6U V2 CKO[16:1]_LEMO < cKO[16:1] LEM N s ; CLK L{19]

S L_RESET [1:9]
By L_RESET [1:9] BCRES_L[1:9
il | 117 119]
NLIA_L[1:9]

NLIA_L[1:9°

CLOCK40DES1

— NCLK L[1:9] - NCLK_L[1:9]
HEPHY VIENNA 1 of 2 TTCrq differential LVDS40MHZ Ps—+ LVDS40MHZ P 40MHz from TTCrx < C % — CLK_R[1:§] . CLK_R[1:8]

ELEKTRONIK | sheet

LVDS40MHZ Ne—{ LVDS40MHZ N NCLK_R[1:8] NCLK_R[1:8]

modified byM. PADRTA 14-3-2005 14:02 | LOCAL CLOCK

checked by: HB 10-3-2005

ZPACK_CONNECTION |




Rules for design:

default attribute values for nets, see sheet 1

Never use unterminated ABT signals!!!!

ABT to Virtex nets have to be terminated, even very short line.
Without term., oscillations up to 5.5V destroy Virtex pins

Virtex2 24mA driver with serial 50ohm is better than termination at receiver side.
Virtex2 24mA slow-serial 50ohm also over backplane and 2mm conn is ok.

ALS157 can drive jtag TCK up to 20 MHz without termination (simulated with 6 rec.)

CLK_L.bzw _R.und NCLK_L. bzw _R. sind differentiell gleich lang, dist=.. ~CLK L8 +2cm = CLK_L7 usw. bis L1, auch fiir R

BCRES R.bzw L.und NBCRES R.bzw L. sind differentiell gleich lang, dist=..
LTA R.bzw L.und NLIA R.bzw L. sind differentiell gleich lang, dist=..
RESET R.bzw L.und NRESET R.bzw L. sind differentiell gleich lang, dist=..

TX TIM. und NTX TIM. sind differentiell gleich lang, dist=.. ) _
TXCLK_ TIM. und NTXCLK TIM. sind differentiell gleich lang, dist=.. Léngenunterschied max. 2cm??

CRITICAL NETS (as short as possible): CLK X, CLK40DESI
CKPLL, CLK40PLL, L1A X, ORBIT X
CLK BACK, CLK _EXT, CLK OSC, RO CLK

NETS from/to LEMOs: distance = 2-3x of width, 50 OHM

POWER- AREAs
Dedicated Plane for LV3V3BIAS+VCCBIAS???
LVM2, LVMS5, LVMS5 PLL kleine Flachen und sehr breite Leitung in MIXED-Plane

Nets to POWER- pins on 1C38,39,40,41,43...moeglichst breit

GND-AREA in Top-layer below IC41:..free, not covered by isolation, with many GND-Vias - -
See VO40MEO1 (Z-Comm) : AN101 about soldering TIM CARD 6U

TIM6U V2
. S T
VME nets from Plas short as possible: VME Rule 6.24: <5 cm ELEKTRONIK 1
modified by: H. BERGAUER 9-6-2002_14:03

checked by: CHECKER 0-00-0000_00:00



SWITCH BETWEEN PROM - OR VME- PROGRAMMING

MODE 2-3
MODE 1-2

MASTER MODE permanent set: M2=M1=M0=0 <== Proms
SLAVE MODE permanent set: M2=M1=M0=1 <== VME

MODE open MODE selected by VME <== default

NVME_CONF_TIM =1 ==> MASTER MODE = configure by PROM ..default
NVME_CONF_TIM =0 ==> SLAVE MODE = configure by VME

Size 0805 necessary

default JP3 =all open

LVJV)Oﬂ , R208
§ g g o h&:ﬂ—omos LV3V3
(status sent back to VME chip) T T . 5 Z
[ Z E s 3 10K
1C48 7 > S
STAT SEL PROM TIM ° R211 OR 3 e
- - - Lv3vIo—#v3va PRET pé l gﬁ%@—-NSYSRES TIM T
Ho b NVME CONF_TIM
3 | _
CLK
SLAVE MODE =111, MASTER MODE =000 SEL_SLAVE MODE | _ 97 CLK_CONF
Q1 CIRI 19R9 40 MHz
=5 e e
PRE2 ZRr234
NC o  mE
ek -
Ne i@ e di—
TANCTAD
E—
z
(9]
¢——4¥pP154 MODE Lvav.
ko
p76 DIN_TIM 2.3
‘w—]
—4a=Tp77 CCLK_TIN"' +—&%p165 SEL_PROM
LV3V3 -l 3 1C47
=k ® —&Fp152 NINIT TIM Gl = "3 = — s NC
=Y — OE Py .
#S IC21 SEL_B e
83 iy piN (V14 DIN TIM e o DIN_TIM_V DIN_TIM_PR NC XCI8V04 NC | g
t&“ " cork YR CCLK TIM 1304 Aifg = CCLK TIM_V CCLK_TIM_PR o VQus o N
B4 : A by
5 TCK LV3V3:8,16,26,36 D3 NC
Ro12 NC DXP NINIT AR NINIT TIM 1co - NINIT_TIM_V NINIT_TIM_PR , | veco LV3V3;17,35.38 veeo
v NC DXN 1 NC=—=— D4 GND;6,18,28,41 D5 jé—-NC
L\}\/D—%ﬂxﬂ NC ? RSVD DONE [ABX DONE TIM 93 gs 0 DONE_TIM_V DONE_TIM_PR 94 TF NC
NC VBATT NC o NC
z o b HSWAP EN 5 | HSWAP EN  NPROG -k 74CBTLV3257D g
& =4S VME NPWRDWN_TIM =521 pwrowN B SOLENB g
g - & S <o
é ] DOUT TP75% DOUT __ 4B19| oo L—&#p153 DONE_TIM . z89p882gz S‘Z:
— L LV3V3
- TIM_CHIP L—&~rpg0 NPROG_TIM R179 +;,; - -
JMP3 to keep jumper contact in OFF position TIM_CONF BATS4AW VRS N ) a
XC2V1000-4FG456C I 81 GND R180 piog Q2 NPROG TIM V £ Bzl ZEs 3
ot NSYSRES_TIM : PRCRS ST S S
z a a o
L
NPROG_TIM_PR

R178

L\’}\’j

]
g

PROM will be loaded by ITAG

NPROG_TIM_V can also start reconfiguration from Proms if FPGA=master mode.

NSYSRES_TIM switches to Master Mode and starts reconfiguration from Prom.

~ TIM6U_ V2

CONF_TIM

HEPHY VIENNA
ELEKTRONIK 1

sheet 1 of 1

modified by: A TAUROK

10-3-2005_9:18

checked by: HB

10-3-2005




LEDS mounted on Front Panel beside LEMOs

Front Panel Text

CON 1? DIO2 SILK=OFF LVWW
CKO1 _ OFF [ %K=+ | INACTIVE_LEDX b E=Rae—fae-fae:fae
LEMO9%0 DIO/4/ SILK=ON g i % CP-Z" % Lé,% ]
CON20 ON 1ot | RUNNING LEDX RS Sk P
CKO2 @_QQZZLEMO—. DIO6 SILK=LOCKED = é s IC18
LEMO90 LOCKED ) el | LOCKED_LEDX ~TRER 4
DIO7  SILK=VME LRI37_J—g IR Bl 1Al INACTIVE_L
CKO3 %i_cmmo_. VME  +— = | VME LEDX Rizs ] aor  NCwgjm e RUNNING L
LEMO90 RIBO o op INCegime iad N
DIOY SILK=TTCERR W&— y LOCKED_LED
CON22 TTC_ERR s | TTC_ERR LEDX 10 1 VME LED
KO4 _LEM _ | T0R 3
CKO4 — DIOI0  SILK=TTCRDY —=a TTC ERR
Leviooo TTC RDY 1 =5 | TTCRDY_LEDX & R TTCREADY
CON23 DIOIl  SILK-LIA L1A LEDX 505 1R ] §3 N ——#FP233  SPARE
CKOS[ (o CKOS_LEMO LIA it UNUSED LEDX ET e EéL—- TEST V1
LEMO90 DIOI2  SILK=SPARE e % - %Eg%j{lz
CON24 ) ooms s TEST T2
Gy, #opm 508 B4 -
CKO6 - CKO6_LEMO = CONI11 v 9@—4&:‘7] VME] 22R RI31 FALVCHI63453 13
LEMO90 oo o ssopds AE:‘?—WOS I TEST_V[2:1]
| VME2 R130
O ko7 LMo coniav2_= s 10K TEST T[2:1
CKO7[ (opm—CROLLEMO o TEST LEMO LEMO90 _T[2:1]
LEMO90 1 TIMI  22R R128
CON3113 CKOS LEMO CON16 Tl Rowos
CKO8 i%; _ LEMO90
LEMO90 CONI15 12 @Mﬁ%% R2
CKO9 CON:V]t CKO9 _LEMO LEMO%0 Protection Resistors
LEMO90 v = i‘g
CON35 b Ehie
|
CKO10 i _ INTERLOCK
LEMO90 1C38 &~ TP100GND
CON36 #d PRET Lv3vs—oLvavs L
1 b a INACTIVE
RO o - R L3 b "L TPs9 INACTIVE
CON37 2z #J TR Q1 *—= RUNNING
| CKOI2 LEM . 8
CKO12 — .
v — CKO[16:1]_LEMO - | Bl; o2 =INACTIVE L
CONG 1-2 ==> INACTIVE =1 after Power ON | ¢ i K to LEDs
. CKOI13 LEMO 3-2==> RUNNING=1 after Power ON e @ F—=RUNNING L
CKO13 @ﬁ—' TALVCT4AD_A| .
LEMO90 CK14-16 not on front panel [-—SouNB —]| keep 2ndFF quict
CON7 SET_RUNNING
CKO14 @7 CKO14 LEMO
LEMO9%0
ConNt7 CKO15 LEMO
CKO15 % H
o LEMO SUMMARY: 20 Lemo ==> 160 mm Mounting Holes
CKOl16 @‘é CKOI6_LEMO 3 ECL INPUT: CLK’ BCRES’ L1A DRILL 2P$ | | DRILL 28 | | DRILL 2P| | DRILL 2P$| | DRILL 2P$| | DRILL 2P8] | DRILL 2P8] | DRILL 2P8 | | DRILL 2P8 | | DRILL 2P8 | | DRILL 2§ m DRILL 2P§ | | DRILL 2P8 | | DRILL 2P$| | DRILL 2P§
e é — § — § — 2 OUTPUTS (LVTTL) TIM prOgrammable . . . ’—lpmg_?z;lx_‘ m DRILL 2P8 | | DRILL_2P8| | DRILL 2P§
T8 TR TR 2 OUTPUTS (LVTTL): VME programmable Fiducials for automatic placement of BGAs
1 L L 13 OUTPUTS (LVTTL): CLK
49R9 49R9 49R9 FIDUCIAL | [ FIDUCIAL | | FIDUCIAL | | FIDUCIAL | | FIDUCIAL | | FIDUCIAL | | FIDUCIAL INPUT Signals: SEE PAGE 2
unused PLL CLK OUTPUTS terminated with 50 Ohm Auxiliary outputs: LEMOs positions on left lower edge of board FRONT IO
TIM6U used in Global Trigger 9U crate: —
Auxiliary outputs will be connected to lower 3U part of a 9U front panel HEPHY VIENNA h 1 £ 2
to front panel -"through" connectors ELEKTRONIK 1 sheet o
TIM6U used in DTTF_ 9U crate: .
200 mm available on 6U front panel (1 mounting block in middle) Auxiliary outputs not used. modified by: M. PADRTA 4-4-2005_14:57
7.5mm/Lemo: ==>8mm x20LEMOs=160mm checked by: HB 10-3-2005




. PECL+3.3V,10k: Vih=2.2....2.5 Vil=1.4....1.75, VBB=2.0
INPUT Slgnals PECL45V,10k: Vih=3.9..4.0..4.2, Vil=3.0.3.3...3.5, VBB=+3.7

ECL-5V,10k: Vih=-1.1..-1.0...-0.8, Vil=-1.9..-1.7..-1.5, VBB=-1.3 Default: use +5V
Optional LVDS CLOCK INPUT for TTC_QPLL and CLOCK circuit  PECL(+5V)to LVTTL: LVELT23, EPT23, EPT21 MAXI673: -5V/125MA 1o usw  vecto msw o
LVPECL(+3.3V) to LVTTL: LVELT23, EPT23, EPT21,EPT26 i . i 2
5 e Clock ECL (-5.2V) to TTL: MC10H125(4x), H601(9x), ELT25 §ﬂ§ﬂ§ z ) L} mowos b o ysvs
CLK DFX N [TETANTHE = CLK DFX N ECL(-5.2V) to LVTTL: EPT25(diff) o e o6 TR ¥ e £ Optional LV-ECL
Hoo e _ | o o . . z Z =7
R D | CLRZDEXZP LVECL (-3.3V) to TTL: ELT25, //to LVTTL: EPT25(diff) : gEg g g%g ; M Canr o e
MR AR 4 & NSHDN ot F& L -
Ej:\,jf CKX2TTC_N ECL CIRCUIT: AC coupled o é;g%ké B S s x P52 LVMS
CKX2TTC_N TEST_PINT Z 00R ==>TTCrq Sz CI28 ¢ P —)
COCTICE | PN CKX2TTC P (%—{ e ESR("M TP104
g 8 C69 "
LV3V. e VBB=-1.4V ‘Hi .g.*wm_‘ LVMSV
L SOR . o
LVMS5 18 GND% s
PUNDOGE o T cosos
E P A 7%{”-1.3\/
LEMO on front panel : = v EXTERNAL ECL CLOCK -lev
: 1C39 R242 CIK X
- CON10 ) Clal INF ECL_CLK 5 22 d4ER VEE‘.Ad [b\ﬁ:’g 5 CLK_EXT : D — toPLL chip
- A ™ o = ! SEL_EXT CLK . Default: use +5V
LEMos L7 o HIEER s o 3/424mA. R4 l\féX1673' -2V/125mA VCC_TO M2VV vee
thbiatt ) = %2 . MCIOOSE(l;”;ZSD "”;f; EXT CLK2TTC el vee_To_mav ‘ m;ql.ia fg
§ g % “ . §D§ﬂ§ E :L . L()LV}V}
ECL CLK input L ©TTCQPLLebip | ECL CIRCUIT:DC coupled o o SV [ daw ] . Esps Es1d
2 o #olmivir gt w [ ER N )
LVM5 L4 VBB=-14V XTR g é éé‘ i “ LVM2_X Pﬂ LVM2
e LI R " Ly
ORBIT and LI1A _ z : - g g C197
20,95V VBIAS H 2 SavEImA TP130 v ‘H—“fom_‘
135V VBB = = 1C46 %= LIAX L0.8V o805
L6V O0R 2 9z 2flze 3352V : 71:7f77—1.3v C196
CON9 R239 ECLLIA © = ¥= X3¥ES VEE LV3V3 R241 It
LIA X : I} 2 cl to lvnb u . 1A X -1.6V COXDISNF
s 0 oM 2 2 '%?3\> NC 5 3/+24mA =
LEMO90- INDO603 E % 5 LEE VBB GND 22R
LI2 T, g SWE Z4E [ MCIOOEPT2SD_| to TIM CHIP GND GND
of 8% \\—H
{-LVMZ conl 2w S0R 330R (1K) Ripple noise 150mV with: 2.2 and 22 uF
NIM CIRCUIT I /o.w Ripple noise 50mV with: 4.7 and 47 uF
L9 Max. I_term: (2-.8)V/50=24mA ==> 72mA for LVM2
LV3VOpn Hifiok .» Max. IEE/chip=25mA==> 75 mA for LVM5
LVMS5 Lio VBB=-1.4V
ov ‘
B 7%7777—0.4V )
g 0.8V
z g -3.3V/25mA TP105
E L 1C43 ORBIT X
OR 2 33,52V
CONS ) R240 ECL ORBIT % VEE ol [b\l’&:’g 2 R244 ORBIT X
ORBIT X . )
R : R TR %D NC o X Il ECL CLK : fine time adj.: length of LemoCable ) )
Rt ZE g =M oMe VB O PR -3/424mA ECL CLK : coarse time adj.: select 0/90/180/270 phase in TIM chip
INDOGO3 <= Lk C163 =Z¥E 242 % to TIM CHIP
§ % § ! 10NF v v
. LVM2 C0402 -
ECL ORBIT input
ECL (-5.2V) to TTL: 4 gates, MC10H125FN plcc20, 46 Stk a $3.24
ON-Semiconductor onsemi.com —
MCI100EPT21D: diff LVPECL to LVTTL, SOIC8 98Stk a $5.8 FRONT IO
MCI100EPT23: 3.3V 2x diff PECL to 24mA LVTTL, SOIC8 98Stk a $5.8
: ? HEPHY VIENNA
MC100EPT25: diff ECL/LVECL to LVTTL ELEKTRC\)/NIK | sheet 2 of
MCI100LVELT23D 2x diff 3.3VPECL to LVTTL24mA, SOIC8 98Stk a $4.44
) mm available on 6U front panel (I mounting block in middlc MICREL.com ) ) modified by: M. PADRTA 15-3-2005_11:52
SY10ELT21: diff PECL to TTL (Micrel)
SY10ELT21L: diff 3.3V PECL to TTL (Micrel) checked by: HB 10-3-2005




SELECT CLOCK for BACKPLANE et EN_CLK BACK....switches on after Power Up 1026
Differential CLOCK from TTCr IC19 E
a . v WK 4TIDE Lvavais.ig L_EN_9n—BENA AY3] 4 CLK L9 EN_CLK_BACK  RENS8 gNﬁDL AVR—w cLK RS
differential Yowos CK BACK P EN_CLK_BACK ENM | 2 NCLK L9 7%= NCLK_R8
LVDS40MHZ_P 21 Mo T ) B N BY,
— ok Do s CK_BACK N differentidl O B S LENE Gk L8
ROAZ [R122 o 13 — — Sz ‘—DL% —a NCLK_L8
LVDS40MHZ N B |3 =t N EH cLK bss p differential REN 7 N &3 CLK_R7
3 S0 £ L y =
CROSS_SW[1:0Jmmm CROSS_SW0 - — ! D e [ TPBB ] | o O s &
o 1C56 CROSS SW1 351 2 TEST_PINT | CK_BACK N | NI DY3] TP34 —bH TESTPINO CLK BSS P |y NI DY3Y ik 17
\okENE PLL K 7 o lan e 0 LV3V. btk TEST PINO | CK_BACK P "DL L& TEsT ping | L [TEST 2PIN| - -—DL /L%H NCLK L7
= LVDS-DRIVER [ © 3 Sol- o) TEST 2PIN DZ \—es- TEST PIN3 DZ -
CLK_PLL2BACK ¢ > | ENlZ?{} 1y ! 10K S8 | | B2 DR 10 GND;1,317,19 TEST PING | oo 94 ONDil 31719
1A 1z PLL CK N - R ] —_ i - i 1 LV3V3:218 TEST_PINI SEs
DFII TP212s——»3 24 2y # #=TP205 DFOI_P dlfferemlallz 2DE NC=4,162021.3 t TEST_PINO N NC;}ISZO’ZI’SS
2 3 lg LV3V3Le 27 [19»—4=TP206 DFOI N GND:8.9 N EY [TEST SPIN] R EN CLK_R6
2 o |2 — 2
9 Xy 6 | GND 3y #=TP207 DFO2_P 65LVDT122D 2 7% " NCLK Re
LV3V3 DFI2 TR24#— >3- 3A L& 3z %P—h—TPZOS DFO2 N EZ TP68 N FY 271
L 8. DFI3 TP199s——>7— 4A 4y {l—w=TP209 DFO3 P N FY2J TEST PING | LEN 3 CLK L6
g5, Co60 L2 EN34 L& 47 pP»—4#=TP210 DFO3 N 3 "DL P TEST PIN3 F7 %= NCLK L6
Z = LV3V.
[ 7SLVDS391D TEST PIN2 VP i ¥ N GY
LVDS3) LV3V NG GY. Test pint [NDIFFOUT 2102 0 R 2 -—DL % uCLK RS
vee 10K 72 TEST_PINO ;Mw 67 %" NCLK_Rs
CLK_DFX =optional diff clk from Panel . . 2 i - 1C23 Ri23 N HY2J  CLK BI4 P [TEST SPIN] ! L EN sn—fN HYZ .k Ls
differential CrEs 20MHz Row2 s CLK BI4 N LV3VIo— i N i - 5 | aNCIK LS
— HZ ) &g g iz S 65LVDSIU]-!‘{<Z77 -
aNpy? 65LVDSI108 i i SZE[CZES
10K Rd4 CLK OSC | v differential e 5
1C55 e —OLV3V3 — 8 Feko LV3V. 1C25
LVDS-RECEIVER %—EO s.¥o EN CLK BACK .~ Av3d
. CK_DF2PLL P 10K 1 DIP4(14) SET8 R pa — e R_EN_4n—F5 G‘ 3 CLK_R4
GND_DESI TP32 =) =4 » €57 CK DF2PLL N Sy R120 CK DIFF2PLL, 20y K DIFF2PLL  ¢—d= TP67 CLK_OSC L AZYg " NCLK R4
10KZ . . DIFINIP TP202 &= TP204 DIFOI - - N BY3
CLK40DES| TP64 )& [LVDSDRIVER N Thacs — e Ri42 4 LEN 4 e CIK 14
U on e 1y 16, CK pes2LL Y P7 . 57— NCLK L4
CLOCK40DES1 § [N % CK_DES2PLL N T RI29 ¢ . CK_DES2PLL , — CK_DESITOPLL CROSS SWITCH for LVDS Signals TPE0 REN 3 N Y Lok s
4 5 CK DFX2PLL 4t BN ]
NC 24 4 3 el . Z{ S
LV3V3 Zz‘z( %: Eg fffﬁf%{ S g RI2A B 5% pna o1 gﬁ,% CK_DFX2PLL S1=0 S0=0 ==> Diff TTC-clk to Backplane & to PLL 43I TEST PINT [CLK_B14 N '—DL CZ W= NCLK_R3
For_vsvac . giNI) 33\' = NC TPI19 J 10K [ 75LVDT390D | 1P6 S1=0 S0=1 ==>NOT ALLOWED loop of PLL-clock ’_dg'ileS%;‘;‘r';;LK—B”—P L EN 3u— N DY3 . cik 13
C63 +:£2 . 7|34 W 2 i’_' NC - 4 g OV SOIGNB CK_OSC2PLL ¢ & S1=1 S0=1 ==> DiffTTC-clk to PLL & PLLclock to Backplane — '—DL Dz = NCLK_L3
£3 NC 5 4A 4y f—aNC SXeE bl trmination Q11 S0-0 NOT ALLOWED 1 e P B
%‘ A = EN34_Le 47 p»—aNC TEST_PINO 2% . = =0 ==> 00D O -clocl GND;1,3]17,19
I TSVDSID [TEST 2PIN| k= ) SELECT CILLOCK for PLL Chlp P LB LV3V3;218
[ SOI6NB__| CLK_DFX P8 , N Nc;(’l(’ 20,2138
R_EN CLK_R2
CLK X S cLk osc puL. . S up! e
— 765 Select clock for VME chip N £z ZJH -
b= TP198 CLKIN PLLI = SEL_VME_CLK L EN 28— CLK L2
CLK_X 1C22 JYMES o= NCIR 12
= [ *= TP33 GND_CKIN = P27 N
107 L CLK OSC | o 0 S -4« CLK_VMEX R_EN_1s—f2 -’—DL GYZY 4 CLK RI
| ﬁ—- NCLK_RI
Vv R108 10R LV3V3 PLL2 R103 = LV3V3_PLL JEOH E CLK_VME 7 g
v i R i ROS0S _ i I G . LV3VID: e LV3V3 PLLI SPARE 2 8| 1B3 143 14 s L BN 1e—] ;\111 HY23 ik 1
2_¥ ¢ 2_¥ g o Z z ROS0S TEST 4PIN ¥ 1B4 1A4 o NCLK_L1
e e b z & ¢ | TP109 %gi 2 i 10R égi g_i B RO7 TEST_PINO 1Bs % 1AS j 181'2 wR66 1 Lo 3 .CLK VME64X 65LVDSIUI-BIZ "
\\’M £ 7% LV3V3_PLL " “5¥ NE¥ “Z¥ NZ‘$ 2% ¥ :;zT S 10K L- CLK_VME64
C103 Cl102  Cl01 nd R, s 67 70 086 87 =i w CLKIN PLL1 R4S TEST PIN3 ig? CLK L[1:9
gk . SH. — .
smo JPIL MR e 4":“—{65 ’ I E B E 5 TP225 |[TEST sPIN| 10K SEL_VME64_CLK _L[1:9]
- CLKIN_PLL2 i .
bl || i PLL p1o 2 = TEST_SPIN Spare R for additions m———— NCLK L[1:9]
SEL1 — CLKIN PLL: 0805 &l i?iHiE? — CLK R[lg]
P13 < ST .
LV3V3 0805 TEST_PIN2 5 v
= Rl}%’ls( R116 = TEST_PIN3 2 — NCLK_R[I 8]
A8 % $% 95/3] 10K protect against noise on 3.3V a9 gT |z TEST bNe H ’4 DR 50E K3 I
cossozogzy — TEST_PING DIRCH AB .
P - dEgEgcEZgls 3 s CEEEE R e )= TEST PIN7 I L ALl 62454 LVCHI6245A: 24mA, 1-4ns, pin=7.5pF — k—%N H%}
S = PRI Q[P EEERZ S 2 Fhavs TPI10 | SPAREI — R_EN_I:
; N CLK1_FBI 11 ays 28 vy
LV3V3 1C24 GND = v 2_¥O 3
CKOI LEMon K2ER, |0 W% S0 8 512
1v2 4Y2 5 oy =
MOt I, D % “*, cocsiean o o
R40 22R GND . LV3V3 V3V FP52 ONI
ko2 LEMOn BB | vselinienant i CLK PLLZBACK 4|00 s S e 3
i',;fn"l GND;1,4,7,10,11,14,17,2021 fzg Lvavs . LV3V3:29.33,36.39 GND
D GND:28,37,3031,34.37.47.40,52.0 oy GNDIIATI011,1417.2021 (D not used anymore
R4l 22R GND 3v3 GND:24,27,30,31,34,37,47,49,5 SELOSEL TP66
12 28 R63 Gp OND24:27,30.31,34.37.47.49.59 53 T IY[2Y[3YT4Y SEL TTCLK I1C21
CKO3_LEMO=—£= _ 33 B CLK TIMX 1200 s |28 L[L T f[f IN SPARE  TP92 TIM_LOCKED
5. Sg,, oD — RO805 Lvivi © > = SGND L |H fl2f|2f|2f Alq default=1 sel. CLK40DES]
<= 222222 0R £952459943953 E l]:l f { 2£ %? CLK_TIMX ~TP93 ot 9 SEL_TTCLK CLK_LOCKED {ABY) TIM_LOCKED
= = |8 % cocsseean e Ri02 Reser v |9« RESET_TIM
CKO4 LEMO Rdo v 3 R55 OR 5 i i, ¥ cocssaral “ R INTERLOCK&—.RESET*DCM TIM
J -
CROS TEMOw_" R47 CLK_VMEX Y CLK_TIMX D12 [CLOCKAODEST ok CLK TIM_LEMO —k—‘u Lk T Lemo . TP108
3 CLK_LOCAL
uows RAB CLK_VME64X T TP6O CLK FB [P P GCLEL cLK_Tiv [FUN
CKO6_LEMO! T CLK CONF RS7 0 5 ] GeLk2 v CLK_TIM_LEMO
CKO7 LEMO o - Rows 38 e YN e FREE VI2 ¥ = CLK TIM
— R0805 R0 CKO12 LEMO: = CLK LOCAL CLOCKA40 -——+7 7 [ CLOCK40 GCLKA4! NC TP61
CKO8 LEMO 5 — ROS0S RS9 = CLOCKLIACCEPT®——g LH| CLOCKLIACCEPT GeLks CLK_TIM
CKO9 LEMO ROSOs RS CKO13_LEMO WIS CLOCK40DES2 =—#-5| CLOCK40DES2 - GeLxs
- TR :: CLKO FOR FB _gcikr
Ro%os m%u CKOl 4—LEMO Rosos R61 NC 12| Gerkos e
_LEMO e~ CKO15_LEMO e S NC =812 | garir
CKO11_LEMO ] E e 2 Y
- ROR0S CKO16 LEMO: = NC GCLK2S
LV3V3 — RO80S NC 12 GCLK3P
9. 9. 9. _ _ LV3V: NC “I‘l' GCLK4S
5 g8 3 g8 38 g5 85 &g NC GCLKSP
CEECER CRY R CER YRR A NC = kU ceries TIM6U V2
| . NC GCLK7P —
555 5 5 5 o g CKO[GILEMO LOCAL CTOCK
- 3P
= TIM CHIP | TIM CLK e o Jshe 1 or ]
Place Serial Term. Resistors close to CDC586 Place Serial Term. Resistors close to CDC586 FG456 | xcavioooaraasec modified by:M. PADRTA 29-3-2005_12:25
Virtex2: unused pins can be left open checked by: HB 10-3-2005




sl : . LV3V3BIAS Signals on BACK6U!
CLOCK PHASE inside FPGAs can be shifted: AVIBIASS, Ty o IC8 215 1C9 INPUTS TFF 03
533
ADJUST time fOI' data 10 1n51de FPGAs. 3§ N LVDS-DRIVER Z LVDS-DRIVER RLIA [1:8] s TFFC(BTFFJH
i . aa —_ . il N N _LAA_LL 3
X%l}nx S_partan. CLKO0,90,180,270 phase, 2.1, ...f/16 i L EN 6 TP: (I_J{\'R'z +AAII\Z( ;E/&Lié L EN 8 TP4 (Lji\jz?vz "/:ll\zf ]ir;j’ALis R_RESET [1:§] s TFFGOZTFF o
X%l%nmeexE: CLK90,180,270 for DLL 90MHz, CLK180 fqr DLLHF 180MHz IS(ILS 4LV3V3BIAS LV3V3  A2Y RESET L6 (13 4LV3V3BIAS LV3V3  A2Y RESET L8 R_BCRES [1:§] me— TFF 00
X¥l¥nxV1'rtex2: CLK90,1‘80,27O for DLL 180MHz, CLK180 for DLLHF 360MHz INACTIVE LEN 6 ;| j{—-EEE;ETLEG INACTIVE LEN S S}j/[\) ﬁf\z{ O E?;EEETL:;S NR_EN [18]. T TFFGO!
XilinxVirtex2: Phase Shift fix or online, step=1/256, -255..0..+255 steps NL_EN 6 T LLlA 6 NBCRES 16 NL EN 8 T LLiase £ alA A3Z NBCRES L8 TFFGO0
) ; INACTIVE & L RESET e (55 we DeRes INACTIVE 4 | RESETS NNV A I T = L_LIA [1:0]  —
Altera APEX: CLK90,180,270 phaAseAand‘ delay shift available N&,ﬂlﬂﬁvg . LBCRES 6 . L3 ane Nﬁ{fg%; Y L BCRES 8 ! A3A A4z LA anC L RESET [1:9] s
Altera APEX —X'sufﬁx: CLK multiplication1x2x4x, PLL NL EN 5 T: §l ) o~ RN el II:IIL/TAR?{O NL EN 7 T: §l ) >d— rREN gl g}i/[\; :}1;]1‘2( hlLAlAkfzs L BCRES [1:9] s
Altera APEX2: like APEX NIRN‘EC\ITISVE 2 R LIA 6 RESET RG NIRN‘EET;V%? R LIA 8 BIA B2Y RESET R8 NL EN_[1:9] T o
Altera ACEX: PLL, frequ. 1x,2x, clk only to reg's 7“%-05 D R_RESET 6 NRESET_R6 74 (Y& D R_RESET 8 B2A B2Z NRESET RS
R BCRES 6% —¥7 BCRES_R6 RBCRES 887 B3A B3Y BCRES RS
1y NBCRES_R6 1y B4A B3Z NBCRES_R$
P42 R EN 6 T PAS R EN 8 | ivovs o A NG x_RESET_[1:8] was x_TTCON_[1:8] for GT6Uproto (PSB6U)
1 o LIA L5 o LV3V3 +ClY LIA L7
Place both chips below close to each other. , LaLs, o tay LaL
LLIAS RESET LS L LIAT RESET L7
L3V ICS L_RESET 5 > NRESET LS L_RESET 7 4 NRESET L7
géiggéigééiggéiggé Qgétg LVDS-DRIVER L BCRES 58, BCRES L5 L_BCRES_ 78, BCRES L7
R acEEmachE it malchEn ey : 4 I NBCRES_L5 | NBCRES_L7
s & S 2 2 N | 3 | |
o Z'¥ 3¥ 3¥ 3¥ 3¥ ZI E{\é’w o ’:‘]; Eg L_EN_5 TP43s LENS F—aNC L_EN_7 TP46s LEN7 | HE—aN
' Vavs Aoy NC R_LIAS Fr—aNC R LIA 7 Hp—aNC
AR I R_RESET S LIA RS R_RESET 7 > LIA_R7
B A = I R BCRES 5‘ NLIA RS RBCRES 78—&7 4 3 NLIA_R7
4 [5 RESET RS I D4A £ & D2Y [ 35—= RESET R7
‘:;2 f:ﬁ [3 Eg R_EN_5 TP44s R EN g ! d NRESET_R5 R_EN_7 TP48s R EN 7] S | END 2 % D2z NRESET_R7
o VIE e BCRES_RS GND ™ D3Y BCRES_R7
B VN I D3Z 3% NBCRES_RS LV3V3 D3z NBCRES_R7
SR} (5 ane LV3V3 + D4y [%—a NC LV3V3 +D4Y [X—aNC
| o e 3 e GND  --D4Z | ¥ —aNC GND - D4Z |- ¥—aNC
| B2A Bor [B—ane 75LVDS387 75LVDS387
| B3A B3Y |[#—aNC DGG64 DGG64
i} 4| Baa B3Z [ —=NC
GND  B4Y [-f—=NC LV3VIo LV3VI
LVSVS Bz [ jg—eNC 2.¥03.¥az ¥ou ¥os ¥aos f9 g2.¥p3. %oz ¥03 ¥0s ¥z 49
LV3V3 +ClY NC SET RS RETFREYURECORE SET YRS FRET RS eERE”™
AN e =1 SRR SRR
L LIA 9n—=TP22 L LI1A 9 +47 Cla C2v = NC . . . . . . . !
ol i £ C2A 27 8 —anc
L RESET o—4=TP24 [ RESET 9 o &ra The Virtex chip sends all signals with 50 serial termination.
L BCRES 9s——4&-=TP21 L BCRES 9 thy oA G Ne
2 . $£>{ C4A S O C3Z [ B—aNC
4 £5 | ENC = & C4Y [ #—aNC
L LIA 9 DIA €% (47 |-f—aNC
L_RESET 9 D2A DIY LIA L9
L'BCRES 9 ®——%9- D3A 5 = DIZ 58— # NLIA L9 LV3V3BIAS LV3VIBIAS® —2 e
87| D4A 7 8 D2y RESET L9 2_¥2 1C7 ] IC10
S8 o SZ -]
LV3V3BIAS L_EN_9 END % & D27 NRESET_L9 =g TVBSDRIVER H ; LVDS-DRIVER
A t“ GND ™ D3y BCRES_L9 , [ GND < ALY LiA 14
sz-bg LV3V3 D3Z NBCRES_L9 GND  +AlY LIA L2 L_EN_4 TP5 . -~
88 3 L_EN_2 TPS5: v LV3V3 - AlZ NLIA L4
zf LV3V3 +D4Y (= NC IC14 LV3V3 - AIZ NLIA L2 IC12 | yavagias V3V A2y RESET 14
‘\}J TP57 GND - D4Z |- NC LV3V3BIAS LV3V3 A2V (2% RESET L2 Ve LVIVIBIAS N NRESET 14
GND  A2Z NRESET_L2 INACTIVE | L EN 4 )
L enlo 75LVDS387 INACTIVE L EN2 ENA Ay L€ BORES D2 NLEN 4T ENA  A3Y BCRES_L4
IC13 1 vavsias - DGGo4 NL_EN_2_T L LIA 25— AlA A3Z NBCRES_L2 INACTIVE LLiA 4=—b—| AlA A3Z NBCRES_L4
. 3 3 < 4 [3
Ve LVIVIBIAS 4 . INACTIVE 4 L_RESET 4 A2A A4Y [E—aNC
INACTIVE #—3 L9 to SLOT 5: LIAOUT board NR_EN 2. T L_RESET 2 Ao Ay NG NR_EN 4T L_BCRES_4 A3A AdZ [ X —aNC
N e ot NACTIvE L_BCRES 2 A3A A4Z S —aNC INACTIVE = A
h I AdA +BIY LIA R4
A4A +BIY LIA R2 NL_EN 3 T R BN 4]
4 NL_EN_I_T roen 3l i ENB - BIZ NLIA R4
;) Dot—anc ) ENB - BIZ NLIA_R2 INACTIVE
INACTIVE R LIA 2 Bin oy RESET R2 NREN 3T R LIA 4 BIA B2Y RESET R4
) e NR_EN_I_T R RESET > SN e NRESET R Hiyco ||| R RESET 4 B2A B2Z NRESET R4
i
[ ! iy R_BCRES 4 B3A B3Y BCRES_R4
NACTIVE R_BCRES 2 B3A B3Y BCRES_R2 i
| 4 | BaA B3Z NBCRES_R2 R BaA B3z NBCRES_R4
I > v |3 N PORES] GND  B4Y g—aNC
P52 R EN2 |LV3V3 B4Z |-R—aNC PS5 REN4 |LV3V3 BZ | p—= Nia s . )
LV3V3 +ClY LIA L1 NOA 13 == ———
TP27 TP28 9 | GND NL1A_LI L LIA3 a RESET L3 RIS RIS
- LLIA I CIA RESET LI L RESET 3 NRESET 13 y
H c189 L LIA 2 L LIA zj TEST PINT LiRESETj::é: TEST PIN7 | L1 L_RESET | A NRESET L1 L BeRES 3 BeRES T3 —l el
B L_BCRES 2 L_BCRES 2 TEST PING L EN 2 TEST PING | L1 L_BCRES_ A BCRES_L1 5.3 NBORES 13 b LARILEL
10NF R_LIA 2 R_LIA 2#—m TEST PIN5 | R_RESET 2@ TEST PIN5 | R | Lon il NBCRES_L1 L EN 3 TP54s L en 3 (92 N L
R_BCRES_2 R_BCRES 2= TEST PIN4 R_EN_2m— 3= TEST PIN4 | R_ % —aNC —EN_ RLIA 3 e
LLIA I L LIA | =& TEST PIN3 | L RESET I TEST PIN3 | L] R_LIA I : %= NC R RESETS N AR
L_BCRES_1 L_BCRES_I| PN L_EN I EST PIN2 | L_EN_ R_RESET_| 2 LIA_RI RBORES 3 6 NOA RS )
RLIA | R LIA_I TEST_PINI | R_RESET 1 TEST_PINI | R RESET 1| R _BCRES_ 1 NLIA RI 3 7 g e RIsLL RS
7 | D4A % & D2Y |26 RESET R3 ;
R_BCRES_I R_BCRES_| &t TEST PINO R_EN_| == TEST PIN0 | R_EN_1 REn 5% ]I\(IE%E'II;TFR:{ ] R_EN_3 TPS34 L2 AR e NRESET R3 e RESET RIS
TEST 8PIN TEST 8PIN D BORES RI GND ™ D3Y BCRES_R3 BCRES LI1o]
TEST 8PIN TEST 8PIN LY ! LV3V3 D3z NBCRES_R3 ; y
2 2 Lv3vs D37 g NBCRES_R1 LV3V3 +Day |2 R Y2693 0 A ) —
? ? 3V3 + »—a NC
LV3V3 +D4Y | NC b ey B aNe y
GND .~ D4z | —anc el
75LVDS387 .
75LVDS387 bl
R_EN_[1:8] DGG64 DGGod
L EN [1:9] LV3VO:
e : : : o _¥na %02 ¥na ¥no ¥n2 ¥o
Leitungen von TIM chip zu LVDS387 drivers max 320mm ggi& ggigggi; ggi‘:', ggi‘g ggtg KIS
: i i i i BT INET T T BT T e NRESEL L
o NLEN 91T und Differenz zwischen diesen Leitungen <70mm 4 N M M Bt 301
NR_EN_11:8]_T
— — — LV3VIO-

a:foz¥pg oz ¥og o o
AR TIM6U_V2
LVDS DRIVER

ANOOL

CLOCK signals from 1 chip to get min. skew.

LVDS387. sk chanehan 01570 gt ot 1ne "+ COMPENSATE DIFFERENT NET LENGTHS ON BACKPLAREPILY VIENNA 1o 1 op ]
LVO4TA: diy=fall 05-09-1 7i50.5-1.2-1.7/ edges skew di=300ps by net lengths on TIM board

t\\;(l]?g? :T;:vrlbsh:::f;];f;—?;—’;‘;—za:iglesn:kew dt=20-340ps//channskew<91ps TIM Signal? ShOUId arrive at same time on all boards' mOdlﬁed by ATAUROK 8-4-2005—957
TIM at Slot 15 in GT-6U proto backplane checked by: HB 10-3-2005




LV3V3

DIO1

TP95

1274%0)

1 ]
1

DO-204AL
1N4007

AD.
LM1084IT-ADJ
TO-220

X9
HEAT SK09 37MM
T0220

\\’—-bGND

P94 Lvivs

1L VIVS
JPﬂ

LVIV5 REG

should be TANTAL !!
see data sheet LM 1085

TIM6U V2

POWER TIM
HEPHY VIENNA |0 o g
ELEKTRONIK 1

modified by AT 4-4-2005_14:58
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NEN_RO_BUS T

TX_TIM_[4:0]

NTX_TIM [4:0]

TIMTCS[15:0]
TIM_TCS[15:0]

TIM_GTFE[1:0]

sheet 1 of

1
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Alternative Driver for RO-bus : : NEN_RO_BUS R
ROBUS e = BXRII
Changed to 3.3V driver chip ) B
LIVE INSERTION —ton i-J e i1
. ) ) BX_I1.T 1B 1A1 o BX |
SN74ABTE16245 HotSwap, incidentwave switching BX_10.T Ek LY T :3;
SN74ABTE16245 A-side=bus ETL, B-side=250hm x0T AR ; 0 P
5 % —
LVCHI16245A: OUTPUTS not protected for live insertion [Vout<Vcc(instant.)+0.5V] BX 8 T L‘ 1B6 g & 146 4 45 ’—n—- BX L9
ABT,BCT,LVT: Vin<7V,Vout<5.5V, 3-state power-up circuit(Voff=2.5,1.8V) maaw L3 BT
. . . BX 7. T 2Bl i 4 2A1
/OE with R-pullup to disable outputs at begin; later enable outputs by FPGA BX6.T gé mggw 7 =
U oBs 2 - p BX Re
BX_L7
BX 5T Bs  2AS ]
BX_ 4T ! 2B6 246 TR BX_L6
E:ﬁ: 287 247 O 0
I o L B axrs LV3V3BIAS ==
FALVCHI 6245 L NEN RO BUS e gi—’f‘.’ §§ S R232 R233
SSOP48 s BX LS ﬂi 10K 10K
. . ﬂloR = BX 14 ! LV3V3BIAS
RO _ON: switch on some time after Power-On
— TP4 NEN_RO_BUS = [lg
. ) ) NEN_RO_BUS R32 1c17 : ¥
DS90CR287 28 bit Channel Link Driver 20-85MHz BX R3 LV3V3BIAS Ja ..
DS90CR288A 28 bit Channel Link Receiver 20-85MHz — Tor (4 s ﬁﬂ“ s o INACTIVE
1A1 -
BX 2T ! 142 3 BX 12 NEN RO BUS s
1C3 EF 143 5 L 10R - o Cl—
B | 1A4 j = R33 NC 3_«‘
vy LV3V3 TXIN4 ;ﬁ—lROiDATj BX_[11:0] T BX_I.T \ 1A5 13 TR 4 9-—u BX_RI T
o7 %O o io o %0 RO_DAT_5m—& TXINS TXIN3 [33—= RO_DAT 3 - BX : 146 : %= BX RO EN_CHLINK . INACTIVE
gzt-sztvs=tu RO DAT 68— TXING TXIN2 [34—= RO DAT 2 STROB [2:0] T EF 1A7 0 %= BX LI +——= NEN_CHLINK
Sz Sz Sz RO DAT 78—#| TXIN7 GND = — 2| 1A8 BT @@= BX L0 YRR
u»—?—U GND TXINI {34—= RO_DAT 1 STROB 2. T "] 2A1 ORI 10R
RO_DAT_§=—£-| TXINS TXINO RO_DAT 0 STROB_I_T - b 212 o R34
LV3V3 RO_DAT 9 TXIN9 TXIN27 RO_DAT 27 2A3 = .
3. i 582 i 22 ¥3 RO_DAT 10=——8-| TXINI0 LVDSGND - L'E 244 Ly TRos-R2 BX _R[11:0]
SE7 S5t 58 LV3V3 TXOUTO- (—= NTX_TIM 0 STROB 0T ? 245 ROST R STROB 12
“i Ti Ti RO_DAT 11— TXINI1 TXOUTO+ TX_TIM_0 RDRQST T 246 R(()’I 001 > STROB L1 STROB_R[2:0]
! RO_DAT 12 TXINI2 TXOUTI- NTX_TIM_1 E% 247 mop Lot TR = -
RO_DAT 13 TXINI3 L TXOUTI+ TX_TIM_I | % 28 13 Q BX LI11:0
GND LVDSLV3V3 I 2DIR 20E S R36 N
RO_DAT 14s—#4{ TXIN14 LVDSGND L % L 4 ® = STROB RO L ]
RO_DAT 15 TXINIS TXOUT2- {%—a NTX_TIM 2 [ALVCH16245 NEN_RO BUS| | -—— 4® = RDRQST R
RO_DAT 16 XN TXOUT2+ 4= TX_TIM 2 L SSOP4s | L &wa STR(?BJ_O STROB_L[2:0]
LV3V3 TXCLKOUT- ¥ NTX_TIM 4 1 : 1 RDRQST L
RO_DAT_178—3| TXINI7 TXCLKOUT+ [3—=a TX_TIM 4 lefel‘entlal LlneS 50 Ohm 10R st
ROiDATJXI—% TXINIS TXOUT3- [ 3—a NTX_TIM 3 > .
RO _DAT 198—#Y Z)rfll[l;m J\X[?SL([E]; TX_TIM 3 LV3V3BIAS® —) kurze Verblndungen<lcm
RO_DAT 208—#2{ TXIN20 PLLGND et TP5 NEN_TIMTCS_1
RO_DAT 21 V3v. 1
RO_DAT 22 XN Mo %_L*'Tm EN_CHLINK ! IC16 TP
RO_DAT 23 TXINDS PWR_DWN EN_CHLINK LVVIBIAS s Biasy  TOT e ThNa TS0
UL TXCLK N ég RO_CLK 20E NEN_TIMTCS_0
RO_DAT 24 2 TXIN2d TXIN26 RO_DAT_26 B TIMTCS15 1A1 181 TIM TCSI5
RO_DAT_25 TXIN2S GND TP2 RO_CLK TIMTCS14 142 182 TIM_TCS14 RO DAT [27:0]
DS90CR287 TIMTCS13 A3 B3 TIM_TCS13 <o — _L</
TSOPs6 TIMTCS12 A4 % 14 TIM_TCS12
LV3V! of L
L fo TvMICSH 1A 2 1Bs TIM_TCS11
S 2 TMICSI0 1A6 = 1B6 44— = TIM_TCS10 TIMGTFE[1:0]
Sz TIMTCS9 a7 & 17 TIM_TCS9
\\;J TIMTCSS A8 Z B TIM_TCS8 to/fi backnl
X . TIMGTFEI 1A9 189 TIM_GTFEI <3 Tom n TIMTCS[15:0
RO _DAT _ * und RO_CLK max Zeitunterschied 0.5ns vGTERD | i NC s e 0/1ro ackplane [15:0]
TIMTCS7 w Tom TIM_TCS7 NEN_TIMTCS_[1:0]_T
TIMTCS6 3 53 TIM_TCS6
s : : : z 2 R228R229R230R231
to/from TIM chip:TIM with internal 25 ohm serial term. s i 5w TIM_TCSS AT
TIMTCS3 246 286 TIM_TCS3 LV3V3BIAS LV3V3BIAS
TIMTCS2 247 2B7 TIM_TCS2 2-¥2
TIMTCS1 248 288 TIM_TCS1 e 2
TIMTCS08— 249 289 TIM_TCS0 | 3 1c6 H TIMFDL[15:0]
| 2A10 2B10 $5#—a NC I ———
LV}VBBIASIqO I TR LV3V3BIAS Jg NEN TIMFDL [1:0] T
] SSOP48 TP7 NEN TIMFDL 1 NEN_TIMTCS 1 3 /T—J)f — L
e . _ — ! NEN_TIMTCS_1_T
w}J C4 56 NEN_TIMTCS 0 ¢ NEN_TIMTCS 0_T
NEN_TIMFDL 0 " s
LV3V3BIAS=—& BIASV  TOE NEN_TIMFDL 1 NEN TIMFDL 1§ g
20E (4 NEN_TIMFDL_0 - 1 NEN_TIMFDL_1_T
TIMFDLIS 1A1 1B1 TIM FDLIS NEN TIMFDL 0 1 . NEN_TIMFDL_0_T
i . . TIMFDL14 142 182 TIM_FDL14 " - INACTIVE
+5V ABT drivers deliver more safety margin than Spartan2 3.3V/24mA wve— o TLD oo TIMCFDLIS LN TIM_FDL[15:0]
therefore take ABT driver. S577 v ins & ims TIMCFDLIT
— 2 TIMFDLIOR——4#+ 1A6 = 1B6 {—a TIM_FDL10
ABTE not necessary because TIM board only drives the signals. Bhivitics BV TMCEDLE
[ 1A O i Eh—aNc <4
‘H 1A10 1B1 NC 2
TIMFDL7 241, 2B TIM_FDL7 I ‘ ;
TIMFDL6 w3 TIM_FDL6
TIMFDLS w3 2 2m3 TIM_FDL5 to/from baCkplane IM 6U
TIMFDL4 a8 S B4 TIM_FDL4 —
TIMFDL3 245 = 2Bs TIM_FDL3
TIMFDL2 246 286 TIM_FDL2 o RO I |\ I ERF A‘ E
TIMFDLI 247 287 TIM_FDLI
TIMFDLO 248 i 1 TIM_FDLO
. ISR B e HEPHY VIENNA
CON A is not mounted for DTTF crates vt
D TIMTCS in 6UP Backpl din DTTF BTN
0 not use n rototypeBackplane and 1in modified by: A.T
checked by: HB
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B13| . Y4
: NC =—42B1Y pREE ABIS [ CEN
from/to VME chip Ic21 NCm— AN FREE AAIS LY ane
NCm—2A1T FREE_AA17 FREE_V5 t: NC
NBERR_TIM=—Rl—| NBERR_TIM ADDR 19 |21 ADDR_19 L_BCRES_[1:9] Nc=—4243 FREE AA3 FREE_Us [ —%—= N R_BCRES_[1:8]
< 2 A Bl L P
NDTACK_TIM NDTACK_TIM ADDR_18 -14—J ADDR 18 T BorEs 11— 6| 1 ncres 1 rpcres 1A% IR nores 1
EN TIM EN TIM ﬁggﬁ’ig Fl QEEHZ L_BCRES 2 :9 L_BCRES 2 R_BCRES 2 AW; R BCRES 2
WRTIM WK i NI INE L_BCRES 3 | L BCRES 3 R_BCRES 3 (48R BCRES 3
-~ - AbDR 12 LAl ADoR 12 L_BCRES 4 3 LUBCRES 4 R_BCRES 4 (-9 R_BCRES 4
ADBR 13 1B ADDR 13 L_BCRES 5 2 L BCRES S RTBCRES S ¥ R_BCRES_S
VDATA_15 :33: VDATA_15 ADDR_12 [-€L ADDR_12 bgcgsg 20 | L-BCRES 6 R_BCRES 61 :;gcgsf;
VDATA 14 S vDATA 14 ADDR11 (-2 —J ADDR 11 C Eg . 2]t ggﬁ:g ; I 58::2 ; U R_BC Eg
VDATAT13 VDATAT13 ADDR 10 ADDR 10 TERMINATION RESISTORS: NL EN [1:q1ofREs S| 7o | L-BORES * NREN (18] T
VDATA_12 7| VDATA 12 ADDR 9 [-E14 ¥ 'ApDR 9 ) . L CUBERES 9 L_BCRES 9 — L
VDATA 11 | VDATA 11 'ADDR 8 | _A ADDR 8 VRN with R to VCCO=LV3V3, VRP with R to GNI| o A
7 B3 NL_EN_I_T NR_EN_I_T NR_EN_I_T
VDATA_1 VDATA_10 ADDR_7 { —4—3 ADDR_7 R = 49.90hm, 1% 8 I NLEN 2T NREN 2T | AB NREN 2T
VDATA 9f—H— VDATA 9 ADDR_6 [—<4—J ADDR 6 . . A9 | NFrN T [AAS et
VDATA 8f—HK.—{ VDATA 8 ADDR 5 23— ADDR 5 Driver: Series-R =20 CIEINGEN i T NN i Hwic NN i T
VDATA 7 2 VDATA 7 ADDR 4 E ADDR 4 - - Receiver: parallel 14 NLfEEf # EE’EEE; A EEE%S{
VDATA 6 " VDATA 6 ADDR 3 +——fl ADDR 3 ] b B17] e LY R
VDATA 5 ‘6‘ VDATA 5 ADDR 2 35 ADDR 2 z 2 1 | N EE 3 ¥ EE,EE,:{ A Eﬁ{ﬁﬂ{
VDATA 4 VDATA 4 ADDR | (284 Appr 1 ADDR_[19:1] © 1C21 0 | NCENET NREN 8T | U NREN S
VDATA 3 S| VDATA 3 —— 21| NCEN ST Y 1A [1:8]
VDATA 2 | VDATA DTTF_MODE | —%—a DTTF_MODE VRN_0 VRP_0 —
VDATA_ I |—#%{ VDATA 1 VRN 1 VRP1 B6 ABS
- - - - LA 1 28 L LA R_LIA_1 R LIA 1
VDATA O —H:— | vDATA 0 . VRN 2 VRP 2 =TT 8 | i 1 [AA7 1
from/to VME chip VRN3 VRP 3 Loa2b ) LA RTiAS RTiA
VDATA [15:0] TIM CHIP | TIM VME VRN 4 VRP 4  L1A 13| LLIA LIAS I _LIA
VRN R L LIA4 2L LIAd RTLIA 2 R LIA 4
FG456 ‘ XC2V1000-4FG456¢ VRS VRP & L LIAS L LIAS R LIAS R LIAS
_ " 16 AA
TVRNS M L LIA 6 oiLLiAT RTLIA 6 i R_LIA6
LLIA7 24 LLA7 RTLIATT [ R LIA7
A8 LLIAS RLIAS R IJA
ALT_VRN_4 ALT_VRP_4 A 1g | L-LIA LA = .
Leser (oL Lk —RRESET (1)
from/to TTCrx 1C21 BCNTI11:0 L RESET | |28 1 RESET 1| R RESET | A2 —JR RESET |
[11:0] L_RESET 2 L_RESET 2 R_RESET 2 R_RESET 2
3 K4 TIM_CHIP | TIM TERM L_RESET 3 ® | L_RESET 3 R RESET 3 | % R RESET 3
DBERRSTR 1 DBERRSTR gém? K3 géﬂ? FG456 ‘XC2V1000-4FG456C L_RESET 4 1‘\31_ L_RESET 4 R_RESET 4 “\5 R_RESET 4
DOUT_STRe—HL—{ POUT STR hoNT | X2 BN L RESET S 4413 ['RESET 5 R_RESET 5 & R_RESET 5
DOUTO 5| bouto boNTS | X boNTS L RESET 6 f—¥11 L RESET 6 RRESET 6 2 R_RESET 6
bouT E DoUT! BoNTa | L BONTS NEN_TIMTCS [1:0] T L_RESET 7 Aﬁ L _RESET 7 RRESET 7 % R RESET 7
pouT2 |—&—{ pouTt2 BCNTS |—& BCNTS i S 1C21 NEN TIMFDL [1:0] T L RESET 8 #m L_RESET 8 R_RESET 8 R_RESET 8
: L . - —— L RESET o B—&7 | | RESET o
gggg gggg gé{:’;g’ L EEM;’ NENiTIMTCSj?TI:i% NEN_TIMTCS 0_T NEN_TIMFDL 0_T %:hENiTIMFDLioiT
| M NEN_TIMTCS 1 TB—HI2 4 NEN"TIMTCS 1T NEN_TIMFDL_1_T M3 EN_TIMFDL_I_T TIM CHIP | TIM TSIG
ggg% o 383?2 ggﬂg M. 3%3 Ne w0 | FREE_H20 FREE_M20 |- NC FG456  |xC2V1000-4FGas6C
DOUTJ[7:0] S| bouts BoNTI0 | M BONT10 NC =21 | FREE 121 FREE_R20 [ R%)—a NC &
_NELDQO oo BONTI1 |- BONTI1 TIMTCS0 poEIMTCS0 20| TIMTCSO TIMFDLO ;% TIMFDLO
ol 5| po) BONTRES | L6 = BONTRES TIMTCS 1 neBIMTCS 1 5] IvTes1 TIMFDLI |- TIMFDLI
a2 5| b BONTSTR | M3 = BONTSTR BRCST[7:2] TIMTCS2 84 TivTCs2 TIMFDL? (£ TIMFDL2 ) )
DQ[3:0] 3 2| pos w m - TIMTCS3 57 | TIMTCS3 TIMFDL3 j—P TIMFDL3 TIMFDL[7:0] output from TIM chip
Pl by 3 BRCST2 T TIMTCS4  TIMTCS4 TIMFDL4 TIMFDL4 PR )
SUBADDROR—1—1 SUBADDRO BRCST3 | BRCST3 TIMTCSS ;‘J TIMTCSS TIMFDLS [ mivepLs  1IMFDL[15:8] input into TIM chip
SUBADDRI |—H2—| SUBADDRI BRCST4 | — BRCST4 TIMTCS6 2 | TivTCse TIMFDLG ¢ TIMFDL6
SUBADDR2 SUBADDR2 BRCSTS BRCSTS TIMTCS? 4 TIMTCS7 TIMFDL7 TIMFDL7 : -Seri . : ;
SUBADDR3 ¢ —| SUBADDRS BRCST6 | — BRCST6 TIMTCS8 2 TIMTCSS TIMFDLS (N} mmros L VTTL signals:Serial Term (25) inside Virtex chip
SUBADDR4 | SUBADDR4 BRCST7 BRCST7 TIMTCS9 L TIMTCS9 TIMFDLY (N5 TIMFDL9
SUBADDRS SUBADDRS U TIMTCS10 4 TIMTCS 10 TIMFDLI0 TIMFDL10
SUBADDR[7:0] SUBADDR S| SUBADDRG gggggﬁ; Ji . gﬁgg;ggé TIMTCS11 2 TIMTCSI1 TIMFDLIT (X TIMFDLI1
[7:0] SUBADDR7 SUBADDR7 " TIMTCS12 S TIMTCS12 TIMFDLI2 | mvroL2  to FDL module
M6 EVCNTHSTR j::EVCNTHSTR TIMTCS 13 4 TIMTCS 13 TIMFDLI3 TIMFDL13
SERIAL_B_CHAN “ SERIAL_B_CHAN EVCNTLSTR | EVCNTLSTR TIMTCS 14 22| TIMTCS 14 TIMEDLI4 TIMFDL14
SINERRSTR s—2— | SINERRSTR EVCNTRES |—4—= EVCNTRES TIMTCS[15:0] TIMTCS 15 4 TIMTCS 15 TIMFDLI5 TMFDLIS  TIMFDL[15:0]
TTCREADY #—°— | TTCREADY LIACCEPT |—'3—= LIACCEPT TCS qul TIMGTFEO | K Pyre—
to module E“ﬁ:l ; . BX_[11:0]_T
RESET Bs—3% | RESET B FREE_NI %—-NC _ TIMGTFEL TMGTFEL_TIMGTFE[1:0] [;
FREE_N2 NC TIMTCS[7:0] output from TIM chip TIM CHIP | TIM TTFG to GTFE module STROB_[2:0] T
TIM_CHIP | TIM_TTC from/to TTC TIMTCS[15:8] input into TIM chip FG456__|xcaviono-4rGasec TIMGTEEL input nto TIM chip. 1C21
FG456 ‘ XC2V1000-4F G456 rom/to X TIMGTFEQ output from TIM chip NEN_RO BUS_T
\-L” NEN_RO_BUS T BX_0 %@—- BX 0T
1C21 RO_DAT [27:0] RDRQST Ta—4'6 | RDRQST o | B T
16 " ALS Ta
RO_CLK#—¥1 Ro_cLK RO_DAT 0 |- €K RO_DAT_0 STROB 0 T=—i2| STROB 0 BX3 | fH e BX 3 T
NEW PINS IN TIM V2 ) RO DAT 1 | 26 RO DAT | STROB_I_Ta—d° | STROB_1 BX 4 4—-C = BX 4T
— NRO_ON_Te—S21 NRO ON_T RO DaT > | El RO DAT STROB 2 Te—4* | STROB 2 BX 5 F‘?_' BX 5T
1C21 RO DAT 3 [ EN— 4 RO DAT 3 o zb:: T
RO _DAT 4 QS RO DAT 4 BCs | BB b
to VME chip NC=—El | FREE EI BCRES PAN |-%—wTEST T1 to LEMO ~ LESTT[4:1] ngg:}g ci7 ﬁg’gﬂ’i BX 9 | EhaBX 9 T
NC =—5&2 | FREE E2 RESET PAN [—%— = TEST T2 — RO DAT S [l RODAT S BX_10 Tg—- BX_10.T
NIRQ FR TIM s NIRQ_FR_TIM LIA_PAN [ ¥ = TEST T3 DAL el DAL BX_11 |-“¥aBX 11T
o Nes—& FRE%E{ LiaLED|- %= Lia LED from/to FRONT_IO (panel) RO DAT 5| D RODATS S o
INACTIVE = by | INACTIVE TTCRX ERR [—H—a TTC ERR to LED RO_DAT 10 -2 RO DAT 10 TIM CHIP | TIM RORQ
from Front_10 NC =&~ FREE_F2 B
RO _DAT 11 (2 RO _DAT 11 FG456 ‘XC2V1000—4FG456C
NC = | REE 13 RO DAT 12 53 RO_DAT 12
NC=—j5 | IREE 14 RO_DAT 13 -5 RO DAT 13
NC::if FREE_F5 4 305 . 4
5 - TEST T4 | a TEST T4 RO _DAT 14 RO DAT 14 . . o
NE FREE G5 ORBIT_X |—14—u ORBIT X RO DAT 15 (-2 RO_DAT 15 Virtex2: unused pins can be left open
LiAX 4w 11a X RO_DAT_16 RO_DAT 16
RO_DAT 17 E’ RO_DAT 17
TIM CHIP | TIM PAN RO DAT 18 -3 RO_DAT 18
FG456 _|XCV1000-4FG4S6C RODAT 197 % RO_DAT 19
‘ . RO DAT 21 [ 2§ RO DAT 2!
7.2.2005: AT: INTERLOCK entfernt, see G4 pin in TIM_CLK...RESET_DCM_TIM RO_DAT 22 RO_DAT 22 —
- - RO_DAT 23 |- RO_DAT 23
RO _DAT 24 -8 RO_DAT 24
RO DAT 25 41 RO_DAT 25
RO_DAT 26 RO_DAT 26
NC =—$922| FREE_G22 RO_DAT 27 |- S RO_DAT 27 HEPHY VIENNA
LVIVS sheet of
- ¥28 TIM CHIP | TIM ROP ELEKTRONIK 1

0500

T i
ANOOT
ANOOT
ANOOT
ANOOT

81D

0800
S81D
20800
L81D
20800
981D

GND;M9,M10,M11,M12,M13,M14,N9,x

FG456

Vi

N

T4, W4,W19,Y3,Y20,AA2,AA21 ABI,AB22

TLNIZNIN Gl
GND;A1,A22,B2,B21,C3,C20,D4,D19,09,010,J11,712,J13,J14,K9,K10,K11,K12,K13,K14,L9,LI0,LI,LI2,LI3,L14
LVIV5;F6,F17,G7,G8,G15,G16,H7,H16,R7,R16,T7,T8,T15,T16,U6,U17
LV3V3:A12,B1,B22,F7,F8,F15,F16,G6,G9,G10,G11,G12,G13,G14,G17,H6,H17,J7.J16 K7 K16,L1,L16M7,M16,M22,N7,N16,P7,P16,R6,R 17
LV3V3;L7,T6,T9,T10,T11,T12,T13,T14,T17,U7,U8,U15,Ul6,AA1,AA22,AB11
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VME instructions in TIM chip: Fo7e:

X Bank0: GCLK 4S,5P.68.7P at c13.d13,¢13,13
Reset TTCrx Chlp Bank1: GCLK 0S,1P,28 3P at f14,g14,h15,h14

Bank4: GCLK OP,1S,2P,3S at ad14,ac14,abl4,aal4
Bank5: GCLK 4P,58,6P,7S at y13,aal3,abl3,ac13

TIM_CHIP FUNCTIONS:

Decode individual TTC instructions (DOUT,SUBADDR,DQ,DOUTStr,) defined by us

Decode broadcast TTC instructions: defined by...see CalibrWorkingGroup
Send Reset over RO-rgst bus

Simulate TTC instructions periodically
INSTRUCTION-table 4kx 16bits (16bits= instruction)

Simulate LHC orbit: BCNTRES resets Local BunchCounter
Simulate L1A signals /MonRgsts periodically, aligned to BCNT, immediately by VME instr.

BCNT-table 4kx 4bits (4bits= L1A,MonEvents,MonStatistics, BCNTRES)
Address=BC_counter

Monitoring Readout Request logic:
insert Monitoring readout request

CLOCK40DES?2 can be used for special case.
CLOCKA40 is connected but not used.

L1A Readout Request logic:

send L1A readout request )
DEFAULT: L1A only with Ev-cnter to get min. dead time
Check if local EVentr agrees with TTC-evnr.

Add local BCnr, because TTC-benr doeas not arrive in default mode.
BCNT[11:0] :bx-number of L1A, compare it to local BCntr (=not default, maybe in test mode)
..but I don't know which mode is running when L1A arrives!! see pg 24 of TTCrx_manual

If there is no L1A, BCNT[11:0]= depends from ControlReg[1:0]

BCNTRes: reset local BCNTR, send it to all boards, delay it by n-bx ??
BCNTRes makes the local GT-time
Check if local BCNT=3564 when BCNTRes arrives.

OUTPUT

TIM monitoring: CLK40, BCNTRES, TTCON, L1A

store L1A's arrival times.
error by L1A overflow A
warning by L1A overflow PACKAGES:

TTCrx monitoring:
Write TTCrx register contents into registers/mem? (DOUT,DQ,DOUTStr)
Set ERR flags after DBErrStr, SINErrStr (err-counter?)

FG456: 1.00mm, 324 io 23x23 mm; XC2V250,500,1000
FG676: 1.00mm, 484 io 27x27 mm; XC2V1500,2000,3000
BG575: 1.27mm, 408 io 31x31 mm; XC2V1000,1500,2000
BG728: 1.27mm, 516 io 35x35 mm; XC2V2000,3000

Use of CLKLI1A is unclear to me.
...disable it in TTCrx chip!

12C acces via VME and via external frontside connector
2 [2Cadresses Find 12C bus definition!!!!

BROADCAST COMMANDS.
BCNTRES, EVCNTRES reset also internal TTCrx counters.

Broadcast message: BRCST[0] = BCNTRES delayed by coarse dly[3:0], pulse=1bx
Broadcast message: BRCST[1]=EVCNTRES delayed by coarse dly[3:0], pulse=1bx

System brdcast message: BRCST[5:2] delayed by coarse dly[3:0], synchronous to CLK40DES]1, =register (
User broadcast message: BRCST[7:6] delayed by coarse dly[7:4], synchronous to CLK40DES2 or 1, =register

INDIVIDUAL COMMANDS: 14 bit ID used
2 Fine Dly regs, coarse delay reg, control reg
INDIVIDUAL COMMANDS to all TTCrx: ID=0

INTERNAL COMMANDS: 14 bit ID used
ERDUMP: sends int.err.counters to DOUT[7:0], DQ=1..4, DoutStr
CRDUMP: sends int.regs to DOUT[7:0], DQ=5..a, DoutStr
RESET via TTC: afterwards send BCNTRES and EVCNTRES to synchronise TIM to TTCrx chip.

VME-logic part runs with internal or external(test) Clock
TIM-logic runs with internal or external(test) Clock or TTC (CLOCK40DES1)

SPECIAL Virtex2 PINS:
see JITAG schematic
MO io/ INIT_B CCLK TCK
M1 io/ DOUT PROG_B TDI
M2 io/ DO DONE TDO
HSWAP_EN T™MS
PWRDWN_B io/ VRN_x  x=bank nr
DXN io/ VRP_x  x=bank nr
DXP io/ VREF_x x=bank_nr
VBATT VCCAUX 8pins =+3.3V
RSVD VCCINT xx pins =+1.5V
VCCO ...xx pins per bank =3.3V

io/ GCLKO,2,4,6S or P M2 M1 MO
io/ GCLK1,3,5,7P or S 0 0 0 MASTER SERIAL

io/ rdwr_b, cs_b, d7..0 1 1 1 SLAVE SERIAL
1 0 1 BOUNDARY SCAN

TIM6U-V?2

TIM
HEPHY VIENNA
ELEKTRONIK 1 sheet ) of )
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VREF is adjustable for other future download device . -
Set VREF =3.3V for Parallel CableIV JTAG-chain-selection:

JTAG-cables-jumper = IN => MasterBlaster and Par.-cable IV selected
JTAG-cables-jumper = OUTand VME-chip not ready => Backplane seledgted
JTAG-cables-jumper = OUTand VME-chip ready => selection by VME

LV3V
Power Nets: LV3V3 PAR 1V,.. MB, ... MBIl

LV3V3_PAR IV

€510

(XNITIX 1o ureyo-nyI[) ¢ 199ys wolj/o)

(VAL TV 10§ UlRYd-DVL() T 199Ys WOL}/0)

PER 20N LV3V30
£33 =3
M V3V JTAG_CON_XIL TOP VIEW JTAG JP IS OFF <
1C54 ————#EP217 TDO_PC g g : into VME chip =D
She, —&sgﬁg 211( Plf(.:RiC = = N 145 ¢ SILK=IN=>SEL_CABLE_JTAG =}
TMS XIL, | SELECTB Nﬁs%CCABLES [P0 TMS_PC 2 24638 101214 Lvavio—vee - JP24 B
Y 1A = —Ax = V_SEL CABLES
TCK XIL, | . .o !B o [ le I PAR C 0000000 NSEL_CABLES R205 Bp ronvima <
T Hzz ‘CK_VME XIL BP 2 E Q000000 4o ( [heme oL & z
TDO XILg | %% 2 f—torc \ <= Z tr
- P 3 i 'DO_VME XIL BP 2 v 3 13579 1113 e ;
NCn—é 4y 4Py ] i - s NSEL BP| | 1 (e}
a8 [ 23 JTAG_CON_XIL TOP VIEW o =N
VCIFAD “N ?" PAR_CABLE IV — — SR 5 <
o JTAG_CON_XIL and T
DI PAR ; NB 53 Emergency jumpers to configure via JTAG even if VME does rma%rka
= —
TDI_BACKP 2 G 94 NsEL BP e
= TMS VME XIL BP 2 4| SR [—#=TP29 TMS_VME_XIL ==
- 1B —— <= TMS VME XIL =g
TDI VME XIL = TCK VME XILBP 2 7 |,y g 3 2 [#=TP90 TCK_VME_XIL - - > B
TDO_VME XIL BP 2 9| 28 2 PR p— <= TCK_VME_XIL Q <
3B \ — = TDO VME XIL
NC =4 4y 4A :J—w [H=TP96 TDI_VME XIL e - - Eh z
prag =5« TDI_VME_XIL = 0
74LVCISTAD >< |
SOI6NB jSNel
JTAG-address — E’:‘
vew * N2 g » 1 J -0
ey Ll L e T ] Z
e b ﬁ b4 oxos* ususT usoaT 0805 uxusj‘ usoaT VCCBIAS 5
NC -3 TCK3 si
NC HAL T™S3 $2 Ei;?
DI BACKP 3C * 35| TD03 5 Oyt
= TCK BP 2 ; o % H bl IC4V9§ : VCCBIAS L
vy |90 EE 3]s ey =
DO _BP & TDO2 TMSB 1 }7 MSB A2 B! TMSB
= TS G I { i - TMSB FROM/TO BACKPLANE
7| TCK1 DIB | A4 L8 B TDIB via bus-switches
LV3V. MS_BP T . DOB 1 zg o
géig DO_BP Tho1 s NCeddhe b [
5 . vee NC n—fimt NC ~
“J“ SCég;gS]\%}lamF :;iu_g gi_g NC it :; T NC <
=== O ESTpEs [74CBT324547
Lvsvaoj 1C42 = % = S020M3 Z _
%% 9. . SELECTE&‘_«‘ NSEL BP rll'] Q
T TMS VME ALT BP L 4 |y iA [HTPY7 TMS_ALT XIL =2
“ o ¢=——=TMS_VME_ALT =3
K VME ALTIBP I 71,y 95 2 [FP106 TCK_ALT_XIL - — >
1C52 gin ¢é=——aTCK_VME_ALT 8
— DO _VME ALT BP 1 g =z 1 = — & aQ
B NsaL CABLES . i P11 TDOALTXIL TDO VME ALT <
TMS ALT 4 IYS”'-“C"]—E MS MB NC = 4y an ey [#P140 TDLALT XIL b - - 5'7
TCK ALT _ MS VME ALT BP 1| 4B 14— — TDI_VME_ALT = z
Hay 25 2 ég yﬁE AT 1 74LVCI57AD > el
TDO_ALT o 2B DO MB SO16NB é
3 i DO_VME ALT BP 1 = =
& onen @y :g i‘_':: JP40 g S
T4LVCISTAD 5 - ( )VCC §
DI MB SOIGNB Run MasterBlaster either with 3.3 or 5V 2z
N
= LV3V3 MB Power Nets: LV3V3 PAR 1V,.. MB, ... MBI1
TDI BACKP I T - - - -
- P142 TCK_MB CONS3
TDI VME ALT s - 4 e L
[HAPISI TDLMB o1 s | GNP - gg 246 8 10
P96 TMS MB TR vee 2% 00000
Ler12 &dvio g5 32
Lv3v3 MBI % Ixc g2 32 © 0000 —
o I A TIMV2_JTAG
GND @2
| MASTERBLAST | JTAG_CON TOP VIEW
et . HEPHY VIENNA - [ 1 o 9
ELEKTRONIK 1
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TDO_TTC TP18+s

TTC_TRST

from VME chip

TMS_TTCRQ PROM for TIM chip XILINX CHAIN
P191 TCK_TTCRQ
TCK_TTCRQ [——##P222 TCK_TIM
TMS_TIM
TCK_TIM PROM %;ﬁsmrﬁﬁﬁl & [MPI03 TMS XIL TMS XIL
1C21 +—= TCK_TIMM [#FPI02 TCK XIL TCK XIL
1C31 - from Sheet 1
CONI12 20 pcig
3 . L7 ™ Tex ™S Tk 4 (= [##¥P168 TDO_XIL TDO XIL
» S K75 TTDO_TIM TP1 70— 20 | Tpo DI |23 3 o o1 3 TDI_PROM1 = =
4 ;Z:T > TIM_CHIP CTEvoE +—4FP192 TDI_PROMI _ TD from one of 3 sources
P Y TIM_ITAG Vo Begin of Xilinx Chain (¢ PlcelumpersnextioR
[TTCR Q XC2V1000-4FG456C . 193 TVS TIMM
TDO_PROME4 R191 TMS_TIMM -
o T1c P25 TDO_TIM JEZ(’ | - J:” — T3 TMS_TIMM ==> to Prom chain
ususak I os0s3 ™LTIM - %0 ™s M P93 'PflﬁsTMTSi;;[M FPGA
s ==>to
TDI_TTC 0805 - ﬁ
&= N §P182 TDI TTC P169 TDI_TIM ™S TTCRQ, 72! P195 TMS_TTCRQ
- dez o if'MS_TTCRQ ==>to TTCRQ mezzanine
" f RI189
TCK_TIMM
1C35 — i TCK_TIM
> IDIR 10E 'js L. TCK TTCRQ
»—= - IBI 1A1 P - . . .
SRt ‘ﬁ"f;?; TDI PROMI Begin of Xilinx Chain
B4 1a4 [ Roros”
IBS % 1AS : Ruse
g . ; > 1B6 g 3 1A6
End of Xilinx Chain TDO ENDE X [##P223 TDO_ENDE X TDI PAR _C => TD to Parallel Cable IV
. . - 6 24 TDI_BACKP_2 =) TD to Backplane SCAN110 Xilinx Chain
End of Altera Chain >~ TDO_ENDE_A o ML NI e
[ s#p204 TDO ENDE A 'ﬁ"fg; - - P to Sheet 1
74LVCH16245 protects progr.chips against +5V. e Eé K63 TDLMB = TDto MasterBlaster
s aas (X TDI_BACKP _1 => TD to Backplane SCAN110 Altera Chain
T 20, 29° 5| L s« TDI_ VME_ALT = TD to VME chip
[7ALVCH16245A —_ -
SSOP48
P2 JP45 a i TMS_VME
LV}VH} - LV}VH} [ - szme— TCK_VME .
0803 0803 MraTs TN VAE RI193 TDI VME64 Begin of Altera Chain
TMS_VME i
i TCK_VME v
o e g§ieg§i9§§i9£i9
& )2 EPC2LC20_VME g feEPC2LC20 VMES4 (1 gl e RN TR
1C30 aE 1C44 e €29 b f 33
2l TS TCK [4— 2 ™S TCK [4— 0 s TCK [—4— 2 s TCK @
L D0 ™ P4 —4 o 1 A 4| 00 o1 13— 4| 00 DI 13 s T'\{[S_ALT TMS ALT
EPC2 EPC2 : \/Tl\iliTCHIP TIMVZ : 5‘3;64){ CHIP I“P167 e TCK ALT from Sheet 1
I()}L]‘\chcfg g‘;\%:fg I@ [ EPIKI00C208-3] l—h—TPQQ TDO_ALT <:Z TDO ALT
: : PQFP208 PQFP208 TD from one of 3 sources
TDO_EPC2 V TDO_EPC2 V64 TDO_VME TDO_VME64 ) )
IPa2 Ps 41 4 <= TDI_VME64 Begin of Altera Chain
S L . } T S | 7!
0805 0805 LQ‘FPZIS TDI_VME64
TDI_EPC2 2
<:Z TDI_EPC2_VME64
"TP98 TDO_ENDE_A “TP37 TDI_EPC2_V “TP35 TDI_EPC2_V64 “TP36 TDI_VME
End of Altera Chain =
ALTERA CHAIN: Proms, EP1K10 = ACEX chips I IM6 [ ] \/ 2
bypass capacitors for proms are on page CONF_TIM TIM \ 2 J TAG
HEPHY VIENNA sheet 2 of 2
VMEG64X-chip: EP1K30QC208-3 verwenden!! AT+HB 230305 ELEKTRONIK 1
modified by: AT 23-3-2005_10:44

checked by: HB
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C168

CLK40 TP e CONI12
1 VCC=13V n
VDD=LV3V3
m— BRCST[7:2] |
CLOCKA40DESI R174 CLOCK40 DESI CLOCK40= ;: CLOCK40 BRCSTSTR2 7?—-5 ] BRCSTSTR2
CLOCKA40DES]I CLOCKL1ACCEPT —32—- CLOCKL1ACCEPT BRCST[7:6] CASE B
RO80S BRCST5 = ; BRCSTS BRCST6 732—-4 BRCST6 ——m
BRCST[5:2] BRCST4= 4 BRCST4 BRCST7 — = BRCST7 EVCNTRES ‘
| 145 —— BRCST3 = b BRCST3 EVCNTRES 7§%W&P135 EV_RES
I }—ﬂ'-P GND BRCST2 82 BRCST2 LIACCEPT »
CK D2 TP1 CLOCKA0DES2 ; CLOCK40DES2 EVCNTLSTR 35%—- EVCNTLSTR 136 L1A
BRCSTSTRI®——&%— BRCSTSTRI EVCNTHSTR — % ——= EVCNTHSTR
“}_9144 GND DBERRSTR = DBERRSTR BCNTRES 7ﬁ—c BCNTRES 100NF
SINERRSTR = ; SINERRSTR GND — 133 BCRES TP82 0402
SUBADDRO= SUBADDRO BCNTO BCNTO 2
SUBADDR([7:0] SUBADDRI = SUBADDRI BCNTI —| BCNTI A | TESTPINU] INLvDS
— SUBADDR2= SUBADDR2 BCNT2 b BCNT2 149 GND — TEST 2PIN
SUBADDR3s 4 SUBADDR3 BoNTs — (8 BONT3 [ PLL Pi
SUBADDR4= SUBADDR4 BCNT4 2 BCNT4 — Q 1mns
SUBADDRS= SUBADDRS BCNTS —— BCNT5 BCNT[11:0] CON 2
SUBADDR6= SUBADDR6 BCNT6 BCONT6 m—
SUBADDR7= SUBADDR7 BCNT7 ——| X BCNT7 EXT_CLK P139 EXT CLK VeC=15V/
. DQO = DQO BCNTS BCNTS g
M D81 . Dol I— %)__ BCNTO J3  vpp-Lv3Vj
DQ2s—31— po2 BCNTI0 % #BCNTI0 | 10 FOSELECTO -—»18; FOSELECT0
DQ3= %] DQ3 BCNTIL — 8= BCNTI1 MODE=—» 102
DOUT STR=—— % DOUTSTR JTAGTMS INLVDS P-—»10 4 INLVDS+
- GND JTAGTRST B — D INLVDS N#—»————
DOUTO=— % DOUTO JTAGTCK #P134 spA - 105 Gnp
DOUTI DOUT1 JTAGTDO —— EXT CLK=s—» 10— gx1cix
DOUT[7:0] D8UT% —— DOUT2 SDA V_SDA AUTORESEART-—»}% AUTORESTART
. DOUT DOUT3 JTAGTDI — & TR EXT CTRLs—»{ > EXT CTRL
e DOUT4=s—# DOUT4 BCNTSTR %—- BCNTSTR -2 ggﬁj’i‘}\l/}”b?gml data FOSELECT3=—» 1% posprpcts
DOUTS = : DOUTS SERIAL B_CHANNEL » SERIAL B ol e s NRESET®—» 110
DOUT6=—#— poure GND - LOCKED= <"1 [ ockeDp
DOUT7=——% DOUT? GND — ~¥E, ERROR=s— <12
RESET B= 3 RESET_B GND 21 g 13 Gap
TTCRDY TP138& = & TTCREADY GND —| Lvava o¥ S LVDS80MHZ N-—«H“i LVDS80MHZA
TTCREADY — GND vee LVDS80MHZ_ Ps——<H>— Lvpssommz+
GND vee — L LRI
GND o vee o h EP132 SCL FOSELECTZ-—»& - FOSELECT2
GND NC 0 SCL LVDS160MHZ Ps—— <2 [vpsicomuz+
GND scL —24 : V_SCL LVDS160MHZ Na——<120———— LvDsicomnz-
GND GND : SCL=SERIAL CLOCK 12 9NP
GND GND — g LVDS40MHZ N« °% LVDS40MHZ+
GND LV3V3 =~ 3 LVDS40MHZ P-—«iﬂ LVDS40MHZ+
LOCKED®——— &= TEST PINI | LOCKED GND LV3V3 — i CMOS40MHZ R167 FOSELECT1 ®——> - FOSELECTI
ERROR == TEST PIN0 | ERROR GND LV3V3 <Te. L S, CMOS40MHZ
TEST 2PIN GND LV3V3 — o7 g RSEMOS_40MHZ 126 GND
GND GND UI © - TTCR
GND o GND P L TTCRQ }ﬁ
GND GND —— - SIGNAL=VCC;[85:88]
LVDS80MHZ Ns——— &= TEST PINI SIGNAL-LV3V3{93:96]
(| - LVDS80MHZ R176 131 SER B CHAN SIGNAL=GND:24.[35:50],105,113,116,118,121,126
LVDS80MHZ_P géss:lr;gg\'& TTCRQ TTCRQ TTCRQ %—ﬂ! SERIAL B CHAN SIGNAL=GND;60.[81:84],91,92,[97:100]
SIGNAL=VCC;[85:88] RO80S NC=89
SIGNAL=LV3V3;[93:96]
SIGNAL=GND:24.[35:501.105.113.116.1 18,121,126 During RESET B the TTCrx fetches ID number from switches/jumpers.
LVDS160MHZ Ns——— &= TEST PINI LVDS160MHZ SIGNAL=GND:60.[81:84191,92.[97:100] and the MasterMode from 2 jumpers.
LVDS160MHZ_Pa——— = TEST PINO NC=89 RESET_B >50 musec for 100k pullup
TEST 2PIN enPROM to VDD to enable PROM
TP150 PROM contains fine-tune parameters and ID-number (overwriting jumper-ID)
Copied from TTCrq Manual
LVDS40MHZ N=— &= TEST PINI MODEs———&m TEST PIN7 p q
LVDS40MHZ_ Ps——d= TEsT ping | LVDS40MHZ AUTORESTARTS® = TEST PIN6 | FOSELECTI 12C bus acces via VME JTAG pins are connected in JTAG_CHAIN
- TEST 2PIN EXT CTRL TEST_PIN5 | FOSELECT2 |\ on against Voltage spik 12C specificati
NRESETR 40 TSt v | FOSELECTS 100 s ottt Vlge ks e 2C i
gggg%gg%ﬁ ;E:?EE; E)IE.ES]S;RL 100 ohm +1nF removes over/undershoot | GTFE'CARD'6U |
FOSELECT1 TEST_PINI | AUTORESTART
FOSELECTO® =t TEST PIN0 | MODE ) o TTCRO_TIM
Find 12C bus definition!!!! HEPHY VIENNA
TEST 8PIN ELEKTRONIK 1 sheet of 1
TEST 8PIN ; ;
FOSELLCTO Check 3V3 Anschlussmoeglichkeit modified by: H. BERGAUER  21-3-2005 16:17

checked by: HB

10-3-2005



47 Ohm resistors protect the Virtex drivers against overvoltage spikes.

D1 =VCC on BACK6U

PSB9U must not be inserted into the 6U Backplane!!!

D1 =LV3V3bias on BACK9U

1C40 g CON1
DIR=I1 - B t0
\‘; o VD | FIDR VBIAS 2 VCCBIAS VDO =i Al D00 45V DI} LV3V3BIAS_V
1B1 1A1 V_DO0O V_DI —— A2 DOl GND D2 GND
xg BTN v D8 V D2 m—f—{ A3 D02 RETRY* D348 NRETRY
VD_I_[15:0] b B2 1A2 ] VDI VD3 m— i A4 D03 A24 D42 v A24
—— VD 2B2 o 2A2 7 V_D9 V D4 m—Riet A5 D04 A25 D5 T V_A25
VB0 1B3 & 143 f] v D2 vV Ds ::t/«, D05 A26 Do—1d8—= v A26
VDI | 282 B4 V_DI10 V_D6 AT D06 A27 D7 = V_A27
VDI 11 & V_D3 V_D7 i A§ D07 A28 T V_A28
= VDIl GND A9 GND  A29 Do—ldd = VA2
R VD4 NC Al0 SYSCLK  A30 DIOF—IE—= V_A30
D v DI2 GND All GND  A31 DIl —tth—= V_A31
VDI 13 V_D5 NDS1 Al12 DS1*  GND D12 I GND
VB v DI3 NDS0 st A13 DSO* 45V DI3 vee. v
b % vV D6 NWRITE n—ht A 14 WRITE*  DI6 DI V_DI6
B vV Dl4 GND ==t A1S GND D17 DI v D17
VB VD7 NDTACK Al6 DTACK* DI8 D vV DI8
RD VD %% 2A8 V_DIS GND A7 GND D19 D1 V_DI9
2DIR__ OE NOE_VD_V NAS Al8 AS* D20 D VD20
T4ABTE16245 GND Al9 GND D21 D VD21
SSOP48 NIACK A20 IACK* D22 D VD22
N_IACKIN A21 IACKIN* D23 D21 vV D23
vcmW N_IACKOUT! A2 IACKOUT* GND D GND
o_¥ao_¥ao_¥q2_¥0 M4 A23 AM4 D24 D2! V_D24
§§ = §§ o §§ S §§ e VA7 A2 A07 D25 D V_D25
= E = E = E sl ¥ V_A6 A25 A06 D26 D2 V_D26
! VA5 A26 A0S D27 D v D27
VCCBIAS V A4 A27 A04 D28 D2 VD28
V_A3 A28 A03 D29 D: V_D29
1628, ] aarns o o v v mm Ve
INACTIVE=—% NOE_VD_V : RUNNING VCCBIAS NC =gt A31 -2V GND D31 GND
NOE_VD=—# —RUNRNIRG, VCC_V m—8f—A32 5V A4SV D3 VCCBIAS_V
S ) D-#-aNc . ol = = 2_}0 NE Bl BESY™
VCCBIAS u— ZEZ ZE=E VCCBL gz+5  LVIV8_V not used anymore NC 2 BCLR*
) b ene S SN CCBIAS ‘";%‘" - NC 3 ACFAIL*
a B LVIVED> +1.8V
2_%o
2 ;'i: 22 132 - BS +18V
@Q—-Nc S8y = VCG B o
AT "f ) - 3 NDTAC! sy
= =] oet e o
— ’ = . ¢ P +1.8V
- NDTACK I** & b DTAC S8V
NBERR [ i BI10 +1.8V <
- T g BER i1 1.8V =z
ok BI2 L8V =
ol < NBERR 13 L8V >
73F3§R?(L Bl4 +1.8V »
15 +1.8V Q
V_AMO=—#—Bi6 AMO %
: . . s V_AMI BI7 AML
Keep NDTACK NBERR inactive while VME64X chip is unconfigured v Bis 2 z
V_AM3 19 AM3
. LV3V3 - : Q
inverted values 1C59 ‘ GND 20 oND 3
— NC B21 SERCLK o
Lvsvao? (s DTTF_MODE NC B22 SERDAT* =
=¥3 SELECT B GND B23 GND
=¥Q a —
E S NGao—4 1y iA ﬁ g 24 RQT*
""f B ~ 1B | A 25 IRQ6*
4+ NGAlm—=2y 2 2 2A GA3 G 26 TRQS*
. . 22 m ‘ AT G B27 IRQ4*
Geographical Addresses NGaze—tiay T2 g ‘ GAP G o IRgse
NGA3 n—{ 4y 4A : N_IRQI B30 IRQI*
. . . 4B NC m—@—B31 +5STDBY
Parity bit: for odd parity TALVCISTAD P 22 avews Ve Ve o o , .
SO16NB NGAO_DTTF o1 R e , by !
lot=1: GA=0 0001 => GAP=(. e s 10K VDo f—c D09 433V n—f
Slo : vzvzo? NGAI DTTF P29 vpmﬁ&;cz DI0 433V z .
—". — — - Q GA2 DTTF s V_DI1 4 DIl +33V 7 LV3V3_V
slot=2: GA=0 0010 => GAP=0 %I& 1C60 NGA3 DTTF Ix; SL‘;« vDI2 s D12 GND z GND
7. — — _ 0803 v DI3 6 DI3 433V
slot=3: GA=0 0011 => GAP=1 1 e P47 Vit 7 Dl 33V z
SELECT B |4 ] vV DI5 8 DIS 433V z
etc NGA4m—4 1Y A NGAT DTTF 0805&74' GND 9 GND 433V y
7 ~ IB JP48 NC C10 SYSFAIL* +3.3V z
4 f 1 2 NGAP=—4% 2Y 2 2 2A NGAP DTTF . | NBERR o111 BERR*  +33V 71
- 5 I NSYSRES 12 SYSRESET* 433V 712 LV3V3 V
See VME6 X'pd page 10 Table 3 NCm%{3y = 3a +.—¢n 505 1 NLWORD 13 LWORD* GND 71 GND
3B T‘_”‘ JP49 V_AMS 14 AMS 433V 714 |
NC 2 4y 4 TH“ i V_A23 15 A23 433V 71 ?
4B FA— 5805 V_A22 Cl6 A2 433V z LV3V3 V
) VAo T
SOIONB I I VALY 19 A9 425V 71 .
0805 V_AI8 €20 Al8 425V z LV2V5 V
V_A17 c21 Al17  GND 72 GND
LV3V3 GA for DTTF_System V_Al6 2 Al6 425V o
= i 3 V_ALS €23 AlS 425V 72 *
SR #FP190 NSYSRES_VME64 VAl4 24 Al4 425V z LV2V5 V
"’f 1C50 V_AL3 25 Al3 GND 225 GND
1 V3V3 VAL 26 A2 425V z 1
s+t NSYSRESI  R273 " VAL 27 All 425V 72 ’
NSYSRES VME@G4s——: n NSYSRES L V_ALO 8 Al0 2.5V z ?
V_A9 29 A0Y 425V z LV2V5 V
5 7 ;
NSYSRES_VME i «%  from VME-P] e o R
z —__ NSYSRES_TIM u 13 ISEE] VCC_V m—afei 32 45V 45V 732 ] vee v
NC b VMEG4 P12
- * 2o VME64 M _FREE
RuE Protecuon Resistors against voltage spikes from backplane.

NSYSRES reconfigures all Altera and Xilinx programmable chips.

LV3V3C

Do not solder this part.

DIO3 R8

O—ZOL
IN4007

1| }—ds-TP79 GND

TP114
LV3V3BIAS

LV3V3BIAS

10R
RES23 W
RES23 W
10R

LV3V3BIAS V

CERN_IND

VCCBIAS
VCCBIAS V

CERN_IND

£0800

ANOOT
fagte)

VCC VCC_V
Q CERN_IND
||—#e=TP86 GND
LV3V3 LV3V3 V
A CERNIND
12
LV3V3 LV3V3 V

CERN_IND

T

Unused 2.5V plane can be connected to 3.3V optionally on 9U backplane
if GTL-6U is not used anymore in Crate

LV3V3<>—*‘ w—a LV2V5 V
P (Local Net)

LV2V5_V not used anymore

Stecker und Signale mit GTL und TIM schematic vergleichen

Value to be defined

\\}—HWS GND

#P113 Lvavs

TAB pin = OUT Voltage

1C41
TAB =
IN OUT =&
ADJ =i
TMI085
T0-263

LV2V5 REG LJ\{%V57VME

should be TANTAL !!
see data sheet LM 1085

Do not use LV2V57and LV1V8 from BACKPLANE-6U

LV2VS5 and LV1V8 will not be connected on the Backplane-9U

~ TIM6U V2
VME INTERFACE TIM

HEPHY VIENNA
of 3

ELEKTRONIK 1 sheet |
8-4-2005_10:35

modified by: H. BERGAUER
checked by: HB 10-3-2005




VMEG64X-chip: EP1K30QC208-3 verwenden!! AT+HB 230305
EP1K10QC208-3 hat zu wenig Ressourcen fiir TIM-6U_V2!! AT+HB 230305

<<<<<<<<
UUOqUUUO
S—WRULoON

I—$P141 GND

V:A31 I—$P117 GND

DTTF MODE_

o

Keine Anderung in schematic, da routing schon fertig!! AT-+HB 230305 = ? _ FEEE 72 =2 28 29

VMEG64X_TST 4 TPA40m=

VA I [24:1]

ev. fiir DTTF-System notwendig!!

1-2==>"H'="1"// 2-3==>'L'='0'

o o o x-chip symbol nicht dndern!!!
VME64x-chip symbol nicht éndern!!! HB140305
ZE222228¢8
& S%zuiz
| VMEG4X_TST 3 5 = 2223 . NIACK y
VMEMXKTSE;F é g} ;: ASeve 2 E L:llu:éi ¥ NDTACK T 4= TP9 NIACK
ASSYNC TPdomss ASSYNC NBern (1B NBERR [
ASPULS TP5 0=t ASPULS 15 Ts7_0UT 2 [ VMEGIX TST 2 4 ip1o VMEG4X_TST 2
DSCYC TP124 SoScve & TST OUT 1 11t VMEGIX TST L <TP11 VMEG4X TST |
- ) ol
i — i /3
WRITE I TP 124 WRITE L1062} yweyre 1 NVME_OE OF_VD #=TP12 NOE_VD
- o 4 ey i’ D VD B -
Dos o Do 0 s A 6= TP NAS
Do8_E NDSO |2 DSO %126 NDSO
BT ACCESS NDS! g WRITE #PI128 NDSI
BLT_ACCESS TP3! - NWRITE >3 #FP127 NWRITE
SINGLE_ACCESS TP3owmS NGLE ACCESS | Ne |’ NLWORD
RESET MODE NLWORD fgg——————— 0 KD FP125 NLWORD
®—TACK ExT {73| RESET_MODE AMO [~ V_AMO
S ERR EXT 73| DTACK_EXT AMI [ V_AM1
=—UMEGaxX TST 4 174| BERREXT AM2 |~ V_AM2
._‘.';:; VAT 1 13| TST_OUT_4 A o AM3 [ —c4—= yﬁl\l\ﬁi
VALl =LAl AM4 f—3—a
VA T 2m— st VAL 2 ;f A2 — N = Lvava | ® \\}—ﬂpm GND
3V 1
WREET ey =R R
T 47R VAL 4 I;E A4 O g iﬁ GND_CKLK P116 CLK_VME64
GND N | @) g NS DEDICATED INPUT NGAO [rzg—a NGAO
S31 #—xgs| S31 DEDICATED INPUT on >< o) Q o CLK |~ CLK VME64
23 VAL S DEDICATED CLOCK & = DEDICATED INPUT NGAI {r-¢—=u NGAI -
VA IS VAT g | S30%—¥g;| $30 DEDICATED INPUT ( ) < < S = VCC_CKLK
VAT 6 LV2V5 O & & Il GND 2tz
VAT 7 tac AL Pt m M = NGA2 = NGA2 SE >
VATTS oA — = NGA3 > NGA3
2L g low S & = DO ANGAE 3. 1o
VAL 8 186] - N — g5
Al VAL9 Joc| 410 > ® N aoan | NGAP Idg?’go-sé—‘ N_IACKIN 7T
1m—dww “ xﬁ} % 1 a0 N_IACKOUT & : N_IACKOUT 4
— SN A23 | V_A23
47R VAL 12 | LV3V3 A22 1 V_A22
R25 VAT To¢| A2 LV3V3
VA 1 13s—as VAL 14 To¢| A3 A2l | V_A21
VAT 14n—ies VALTS Tor| A1 A20 = V_A20
VAT 15e—dew VAT 16 E’ AIlS Al9 ¢ V_AI9
VAT 16m—dew VAL 17 Tos| A6 Al 1 V_AI8
47R (| A7 Al7 1 V_Al7
VAT 17 R26 VAI 1 NC Al6 | V_Al6
~1 A_118 GND
VAT 18— VAL 202}y AlS g V_ALS
VAT 20n—=m | VAL T e VAL

- B VA 2 v V_A6
VA 121 v g Z L A \\/;%3 REMARKS:

—— - I a 2 As . . .
VAl N 5 22 4 6 5 . s . cusE > 3.3V fehlen: 22 42 118 146.....pdf falsch?? Ja, pinfile ist Refer
VAT 24= HLWR O‘.58'zE55‘2'2z5za‘z'zz%%aaé3%Sﬁﬁ2zz‘z32%%252222%22%2%122%&5@ 2.5V fehlen: 33 48 91 130 201....pdf falsch?? Ja, pinfile ist Ref

=74 3 A R A3 S Dedicated inputs als GND definiert: 78 80 182 184
V_Al2 p
V’jz‘l‘l Unsused CLK pin als GND definiert: 183
~A3
V_AL0
VA2
V_AQ
VAL
IRQ_X V_A8
1Cs8 S24
VCCBIAS T dvce NIRO! 35 P23 R336
3 $31 e —ad—COLV3V3
RSO3 oct = VCCBIAS L =826 s31 i
1K
NIRQL= miO({ I:H RUNNING g =527
NC ; gzl —I
oct T B
, ! "’f S29
NC OCL 1 =
Ok
Baseaddress HEPHY VIENNA sheet 2 of 3
ELEKTRONIK 1
S31-S24 not used by VME64
S31—S2_4 necessary for standard VME logic ©s modified by: AT 23_3_20()5_1 1:02
If required solder SMD Jumper to make a baseaddress.

10-3-2005

checked by: HB



VME64X-chip: EP1K30QC208-3 verwenden!! AT+HB 230305

LV2V5_VME

10 pins for 3.3V

LV3V3O
P S ST S T ¥
EACAESENrYS TF T TP 1PN 21
T T i T B

6 pins for 2.5V

LV3V3O

08
i 107

- 2. tps.¥os. fos ¥os fpstp
BETURSTERSTURE T REEERET Y
ChEnEaEa sy
LV3V:Oﬂ
2 foz %o
) “EEReg
B g !
il o >
= = %)
||—s~tpgs onp 5 > 2
1 < < LV3V.
= 3V3
SR> %
a a z b 3
1C33 a g 5 22 88
& = = ng ==
VMEG4X_CHIP 3 3 SE
EPIK10QC208-3 £
LK V]
DCLK |1 DCLK VMEG4 | DCLK 1C44
I DATA VME64
DATAO ATA_V DATA
NSTATUS VME64
NSTATUS - - OE EPC2
CONFDONE_VMEGE g
CONF_DONE | R + NCS
NCONFIG ! NINIT_CONF NCASC %¥—a NC
PQFP208 ; stz zkz zER GNDi10 PLCC20
L ER - - R
MSELO NCEO P #—aNC 3 ] 3
MSEL1 NCE - -
2 z z & g
= g 2 2 2 3
S E
E s
g g
BATSIAW £ EPC2LC20 VME64
1021 S0T323 =

P174 CONF64

R3s b NSYSRES_VME64
ROS0:

See configdevices.pdf:
Do not insert 1K resistor when internal pullup R are used in IC20: EPC2

3.

1
1

117

1 44

TDI

nCE
LV2V5 152

DATAO
DCLK

10

o1 LV3V3_I78

10
10

GND_I81
DEDICATED INPUT
GND_183
DEDICATED INPUT
LV2V5_I85

LV3V3 194
10
/0
10
10
10
10
NC
/0

S
CONF_DONE
5

nCEO

TCK

IC33
VMEG64X_CHIP

25000
i iaiald
zz
35‘
o
0
&
O g
o =
S =
=g
=
[a B}
84

23

-4
o
z
@]
9
=]
jan)
&)
[
<
©
m
=
>

@NAME:

GND_123

LV2Vs_124

NC

GND_117

10
10
10
10
1o
10

LV3V3_98
A
10
1o
1o
10
10
NC
10
1o
10
10
10
10

LV3V3 84 ﬁ

1o

GND_82
GND_CKLK
DEDICATED INPUT
CLK

DEDICATED INPUT

VCC_CKLK

GND_76 r=#6—

LV3V3_66 e

10

nSTATUS

FRAGEN bitte kldren:

This pin is the power or ground for the ClockLock and
ClockBoost circuitry of a PLL. To ensure noise resistanc
the power and ground supply to the ClockLock and
ClockBoost circuitry should be isolated from the power
and ground to the rest of the device.

If the PLL is not used, this power or ground pin should
be connected to VCCINT or GNDINT, respectively.

3.3V fehlen: 22 42 118 146.....pdf falsch?? Ja, pinfile ist Referenz, HB 200803

2.5V fehlen: 33 48 91 130 201....pdf falsch?? Ja, pinfile ist Referenz, HB 200803
Dedicated inputs als GND definiert: 78 80 182 184
Unsused CLK pin als GND definiert: 183

INIT_DONE used as 1/0: 19
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= INACTIVE

RUNNING TPl(rP’D—l Frontpanel —— = SET_RUNNING LV3V30— o
) ) RUNNING 8
Testpoints for Oscilloscope VME_LED . vy
EST V8 LOCKED_LED: LV3V. m
TESTV_8 TP1 6= = ==
TESTV 7 TP 128 £ xg 1C29 e 28 EiE 22 98
TESTV_6 TP183 EST Vs VME_CHIP_TIMV2 I DT S o gg =~
TESTV_S TP e L2 L 1000C ] ] =] og
TEST V[2:1 TESTV 4 TPISSa E \\73‘ [ EPIRICNOCI083 155 DCLK VME s ~ s e
_V[2:1] TESTV 3 TP186# Eol DCLK [~ S — N DCLK IC30 | opp-,
TESTV 2 Tplm—l DATA0 NSTATUS VAE DATA
TEST V2 RI0 2R TESTV.I TPIS) | TRgT v NCNC  NC coNSTaTUS CONFDONE VME 0 EPC2
TEST_V1 dpee . c NC NC NC NC NC NC NCONFIG (03 NCNFIG VME NINIT_CONF NCASC %¥—= NC
R7VS 2oR _
PQFP208 GNDi10 PLCC20
to LEMO on Front Panel 2z 2|z 'g ol 5
& ZepE :: mggt? NSE(E) prE—=NC EPC2LC20_VME
S SN
camowy S = onm Q_Al BATS4AW
‘ 82852 2l=gnene = R256 DIOS " Phoe NSYSRES_VME
QWA EGEE 02078080880 DCLK_VME TP156#— W—Mple4 CONFV
1| TcK 5272:2¢% ZT T T ST T 2DATA 156 DATA_VME TP1558—! 47R
2 | CONF_DONE g =5 DCLK 155 NSTATUS_VME TP 57—
3 | nCEO 206 nWS/io S E nCE [154 CONFDONE_VME TP15#s——— NSYSRES reconﬁgures from PROM.
TTCRO Sienal 4| TDO 207 CSlio ExE DI 153 NCNFIG_VME TP 59—
Q Signals 5[ LV3V3 208 nCS/io 8 EQE 8 ued CLK <—GND LV2V5 [152 GND TPI I
n 76| GND o Eg& o Unuse v DATA7/io 166 GND | o0 6ok
TTC_CTRL[7:0 DTTF_MODEsR—%- DITE MODE 5 228 3 DATAG6/io 164 ascye (34— ASCYC
B el v e— - o ZE2 8 DATAY 161 Seors [ ASUNS
TTC CTRL7m—— 2T 10} e crres 2 29z 2 DATAYi0 150 ‘pseve [44N DSCYC
TTC CTRLG=————OUl—4{ TTC CTRLs = 2oE @ DATAYio 138 LV3V3
TTC_CTRL5 'W% TTC_CTRLS DATAl/io 157 GND| . N .
TTC CTRLA®————— 0 TIC_CTRL4 DATAO/io 156 pssyne e DSSYNC reconfigure TIM chip NSYSRES_TIM | NSYSRES_TIM
TTC CTRL}-Wf 1 RL3 I DSPULS H DSPULS reconfigure VMEchip NSYSRES VME®s————————| NSYSRES VME
TTCCTRL2=——JH—¢ TTC CTRLD WRITE %3N WRITE_I - VA T [24:] Jmmmrf VA I [241]
¥ elet iy em—r & VME CHIP TIMV2 Dov e [ 41 DO E VD_L_[15:0}mm=ty vD_L{150)
- NE '%'ﬁ o INIT_DONE - - E{%\E'? R D6 _EO VA_L[19:1] == Aégggg.—-—k ﬁggﬁc
TESTpoint only z‘f,n " 4 0\1’5 ++required by symbol++ ASPULS-—: ASPULS
INIT DONE_VME Tpmeu—‘m” DONE VME Lv2vs EPIK100QC208-3  sym CHECK-NO s8N BLT ACCESS DSCYCs——t+] DSCYC
R@G PQFP208 RESET \/[oDE5 g 1 ]SZIIEI\IS%EK/?(S:S:IESS DSS%S{J}{(Sj.—-—: gg%gg
R265 NC -%i P2 @NAME=VME_CHIP_TIMV2 DTACK % 8 ' DTACK_EX WRITE_ &+ WRITE_I
vV SCL o L t1c NC*5ur 61 P28 — - BERR ¥ RR_EXT 08 O=——+ D08 O
= RO80S SDATTC BI Oy | ScLTTC V_AL 1 D08 E=——+{ D08_E
R266 B % ] SPA_TTC Hetero Symbols: LV2V5 D16 EO®=——+f D16_EO
CROSS_SW[1:0] AY SDA NCm— —#- P28 10 pins ... vme_chip_timv2 GND | o BLT ACCESSs——+{ BLT _ACCESS
— : - K ross switcr NC %1 P29 Power pins ... vime_chip_timv2_power VA2 Pt VA [ 2 SINGLE ACCESSs——+ SINGLE_ACCESS
— CROSS SW1 R37 CROSS §WITCHO — ouT 31 Eﬁg:g,xggg:‘ JCTAG pins ... vme_chip_timv2jtag V_A3 T VATI3 RESET_MODE=——+ RESET_MODE
= RS@” ROSS | onfiguration pins ... vime_chip_timv2_conf VoAt Sd— e VAT 4 RUNNING —| RUNNING
CROSS_SW0 RoR0S s 14110 pins, 4 IN-pins, 2 CLK pins N VA LS INACTIVE=——-{ INACTIVE
WR_TIM TPI7 f
- LV3V3 s GND
EN_TIM TP17% Please do not remove comments of special pins. 122 IN DTTF_MODE®——— DTTF_MODE
WR TIM Ei R_TIMM OUT 36 S/:[{HMM Keep unused I0-pins with Label Pxx. H? 121 IN Xﬁ*}*? -
EN"TIM . EN_TIMM OUT 37 | o\ vt Pins without connection between case and Die are omitted. Vs 28 N g VAR DTACK EXT=—— DTACK_EXT
RESET TIM o RES TIMM ouT RES TIMM v v als LIS N g VAT 16 BERR EXT=——— BERR_EXT
RESET DCM_TIM s RES DCMTIMM__OUT_ | s ey riviv 3 LV3V3 - IRQ_X=——-| IRQ X
RESET_DCM_TIM TP17§99—T 22R NC =———% P40 © GND CLK VMEG64=——CLK VME64
RESET_TIM TP]W—‘ NC»—BL &1 by g VAl S Re VA I 17 -
LV3V3 <] vals U3 N g vATT]8
. |GV §j§ Valo [ N2 VAT g VME_INTERFACE_TIM
] NS T =F VAR e VAl 20 Address bits:
B NC=—p % g8E8 “ao N, VAT
54 % NPWRDWN TIM NC =¥ pas . 2358 voan H—Ne VATT22 VA _1_31-24 : = base addr; see VME64
+—- NPWRDWN_TIM ORU LV3V3 :
NPWRDWN_TIM Tp1 Lvavs ':E E E g GND VA 1 23 -20 select between chips
“ (ledlsj ) § E . . x S8y w . LE :}[SEE? :8§ VA71719_ -VA_ I 1 goto ROP_daq and ROP_evm
si|mst 228z . R EzZEE g .8 %% 28 =0 Tvavs VME chip uses VA_I 1.5
52| nsTATUS EES D E3 BO $oess e o 2 L 0%.¢ ga g nCONFIG [105
w98 JE O 22253 % =0 5 2,895 < oS o B
E2Egod ) 52, 25820y 505 Y BBl ) 18 e e &
AREZCEPEZDEQSSg>0mEZR BZegag2 A0Z0E2~-0zZ0858~>2 . .
A ZARZO0U0AAVnNZAaRZZZER FOr~a U x HEFRRFunodRERERES A QA RESETSlgnaletOTIMChlp
bstbdo] o Sredeleba wllelelat el wfo| o] “ ol o
NC Lt ia - . .
DIRECT CONFIGURATION by VME NC O 5 o I e 1l RESET DCM_xxx...resynchronizes chips to CLK
=220 22772 2221 === 2 =222 2=2 .
NINIT_TIM_ Y s[5 2f| | 2 3| 353 5 [opeRle RESET xxx...==> GSR to STARTUP...resets all registers
TTC_TRST R TICRQ Tt NC|NC INACTIVE ==> GTS to STARTUP.. releases 10 pins
NPROG_TIM Vi X .
CCLK_TIM_V LR NSYSRES xxx ==> reconfigures chips from PROM
DIN_TIM_V NC -
22R
LV3V30 - -
o STAT SEL PROM TIM: RIT | ME conr T VME_CHIP_TIMV?2 is copy of GTFE and that of ACEX208 symbo
19 NVME_CONF_TIM: T oon e - -
NDTACK TIM 3 JTAG_JP_IS_OFF
NBERR_TIM . J_
NIRQ_FR' TIM Configure Xilinx PROMs by VME controlled JTAG chain.
TIM_LOCKED: L .'TDI VME XIL
CLK_VME 1pi63s—, o X R1¢
L% —e® = TDO_VME XIL
TP189 CLK_VME TR X TMS_VME XIL —
NDTACK | TEST PIN7 GND Tpi7es—y 2 SEL CABLES g TCK_VME XIL M IO IM
- 3 V_SEL_CABLES
Nl]a\&gg % 209 22R -
o i
LOCKED < 100N SEL_BACKPL Rl 2V SEL BACKPL HEPHY VIENNA sheet 1 of 2
= ES D TDO A p
TEST P2 TEST_PIN2 . L —%#—= TDO VME ALT
TEST PI| TEST PINI S TST_CLK_VME L M8 A few——w TMS VME ALT ELEKTRONIK 1
TEST_P( TEST_PINO TP1 79— Lox e ] :
“r TesT ooy 9= TCKVMEALT modified by: AT 8.2.2005 7-4-2005_17:56
[ TEST 8PIN| TST CLK VME TDI_VME_ALT —
TEST 8PIN S _ _VME_.
- Configure Altera VME-PROMs by VME controlled JTAG chain. checked by HB 10-3-2005




LV2V5 VME

20,

4 OLV3V3

o

2
Tk g
CONF_DONE =
nCEO
TDO
LV3V3O————8—f1vavas

\H—&— GND_6

1o
1o
10
/0
/0

DEDICATED INP

GND

TDI
LV2V5_152
GND_151
10

10

/0

10
LV3V3_146

ﬁ_“—" LV2V5 VME
h@LV?’ V3
B OLVaV3
f‘é—“—" LV2V5 VME
i .

:%_4—' LV2V5 VME
h@LV?&V?&

10 GND_145
10 10
/0 /0
/0 IC2 9 /0
/0 /0
10 10
10 10
i w VME_CHIP_TIMV2 wavs iss
I GND._ — - IND_ I3
LV2V5 21 10
LV2V5_VME =1 3535 EP1K100QC208-3
\}} GND_23 Vo
o PQFP208 vo
/0 /0
/0 /0
10 LV2V5_130
i @NAME=VME_CHIP_TIMV2_POWER OND_2
10 10
/0 /0
LV2V5 VME = o
LV2V5 33 LV2V5_124
— LV3V3O LV3V3 34 GND_123
\}} GND_35 1o
10 10
10 /0
/0 10
10 LV3V3_118
10 GND_117
10 10
LV3V3 LV3V3_42 10
1| GND_43 10
/0 /0
10 10
10 10
LV2V5 VME 10 LV3V3_110
I—& LV2V5 48 = = GND_109
X 5 5 _
B L : vy
TRST x8 8 . LV2V5_106
nSTATUS - g & eE=z = 3 & nCONFIG
~ z z a‘;‘é vz k z Z
000000 Z0O000000>00000>0002Z20W a1 & >000000>000000
______ OESEESSSSAS=S=SSSA==ss0200A EEE A1
j 1 | 1 | 1
> = =
@ LV2V5 VME «©  LV2V5 VME ©
> - > - >
— — —

R331

RO8DS

LV2V5_VME

VCC_CLKLK VME

LV2V5 VME

LV3V30

LV3V3O

6 2.5V pins

0700
()
20000

ANOOT

Lo -
L)

10 3.3V pins
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STROB RI
GND
STROB_L2
STROB L1
STROB RO
RDRQST R

TIM_GTFEI
TIM_GTFEO
TX_TIM_0
NTX_TIM_0
GND

TX_TIM_I
NTX_TIM_1
GND

TX_TIM_3
NTX_TIM 3
GND

TIM_TCSI15
TIM_TCS14

TIM_FDLI5
TIM_FDL14
TIM_TCS13
TIM_TCS12
GND
TIM_FDLI3
TIM_FDLI2
TIM_TCS11
TIM_TCS10
GND
TIM_FDLI1
TIM_FDLI0
TIM_TCS9
TIM_TCS8
GND
TIM_FDL9

TIM_TCS4

GND
TIM_FDL5
TIM_FDL4
TIM_TCS3
TIM_TCS2

GND
TIM_FDL3
TIM_FDL2
TIM_TCS1
TIM_TCSO

GND
TIM_FDLI
TIM_FDLO

READOUT BUS to all boards

PARALLEL DATA: max. transfer rate 40 MHz
' L'to left boards ' R'to right boards
BX_L[11:0] s BX_R[11:0] me—

STROB_L[2:0] s STROB_R[2:0] s
RDRQST L= RDRQST Re=—=
Back9U: termination 270/390 Ohm

Zo on backplane: 43 ohm+1.1 nF (checked with Hyperlynx)

READOUT DATA
via 28 bit Channel Link

h=44mm GND

2MM_FEMALE_A_FREE CS
-3 o
= =
= z

NRESET RS
GND

RESET L5
NRESET L5
BCRES RS
NBCRES_RS
GND
BCRES_L5
NBCRES_L5
CLK RS
NCLK RS
GND

CLK L5

h=36mm =

ZPACK_A FREE CS

c
>
o
£

DEVICE
5
N

NRESET R4

FDL connections 16 bits RESET 14
. . NRESET_L4
TCS connections 16 bits BCRES R4
programmable direction for each byte RS
BCRES_L4
NBCRES L4
CLK_R4
_ NCLK_R4

h=28mm N

CLK L4
NCLK_ L4

LIA R3

NLIA_R3

GND

LIA L3

NLIA L3

RESET R3

NRESET R3

GND

h=22mm  RESET L3

A NBCRES L3

BCRES_L9
NBCRES_L9
GND
LIA_L9
NLIA L9
CLK_L9
NCLK_L9
GND
- RESET L9
h=68mm NRESET 19
LIARS
NLIA_RS
GND
LIA_L8
NLIA L8
RESET_R8
NRESET_R8
GN|

RESET_L8
NRESET L8
BCRES_R$
NBCRES_RS
GND
BCRES_L8
NBCRES_L8
CLK_RS8
NCLK_R8
GND
CLK_L8
- NCLK L8
h=60mm LA
NLIA_R7
GN

2MM_FEMALE B _FREE _CS

RESET R7
NRESET R7
GND
RESET L7
NRESET L7
BCRES R7
NBCRES_R7
GND

BCRES L7
NBCRES L7
CLK R7
NCLK_R7
GND

CLK L7
NCLK L7

ZPACK_B_FREE_CS

h=52mm

NRESET R6
GND
RESET_L6
NRESET L6
BCRES R6
NBCRES_R6
GND
BCRES_L6
NBCRES_L6

2MM_FEMALE B FREE CS

9 left slots <= xxx Ln
6 right slots <= xxX_Rn
2 right slots ...not used in GT

TIM board in GT-crate

_L9 to LIAOUT slot5

_L8to LIAOUT slot6

_L7to TCS9U slot7
nothing to free slot8

_L6 to PSB_T slot9
_L5 to FDLOU slot10
_L4to GTL_1 slotl1
_L3to GTL_2 slot12
_L2 to PSB1 slot13
_L1 to PSB2 slot14
_R1to PSB3 slotl5
TIM board is in slot16
_R2 to GTFE slot17
_R3 to GMT slot18
_R4 to PSB4 slot19
_R5 to PSB5 slot20
_R6 to PSB6 slot21

ZPACK B FREE CS

TIM_GTFE[1:0]

TIM_TCS[15:0]

TIM_FDL[15:0]
b SRS RIS
RS KL e
SN AT I
MRS
RN G5 -
[EESNNERGIE .
S L RS e
RIS REES,
RIS Tl
B RIS L e
[ R ——.
LA L
N
RS (6 8 VA ) —
[ESNENI R E—.
RSN A .

Position of conn.

CON4
45 ey
S o
P
Wi 6 h=20 mm
L
Al ]
:
24 o
O] 6 )
, "
] T O
NRESET_R2 = I
GND =2 E
RESET L2 = D)
NRESET L2 » ,f
BCRES_R2 5] |
NBCRES_R2 = U‘
GN 5 ¢4 J m
BCRES L2w—g—6i J 3
NBCRES L2 a4 ) <
CLK R2 m—tid s
NCLK_R2 7= m
GND == G ) =
CLK L2m—ge—fps ) 2‘ h=12 mm
NCLK L2 #—fesfss )

LIA Rl s 6 ) =
NLIA_RI = N
GND =i
LIA LI
NLIA L1 4
RESET R m—é—rs |
NRESET_R1 #—si—ss 07 ) |1
GND =—ser E‘é

RESET LI
NRESET L1 =
BCRES R1m—p—2 £ ) O
NBCRES_R1 #——s D8 ) M‘
GND =iz s}
BCRES_ L1 #— T
NBCRES LI ' ;E
CLK RI s £ N
NCLK_RI = 0 ) _
GND 31 h=4 mm
CLK_LI £
NCLK_LI 9
NC =
NC m—p= D10
GND i €10
NC =—if
NTRSTB
TDIB i
TDOB 44
JTAG X h=0 mm

T
GND =53
TMSB =—4 811 )
TCKB

TIM6U V2
ZPACK CONNECTION
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Material: Alu 3.0mm Datei:
oben und unten TIMBU_VZ_Front_Measures_120805.VLM

< 20,1
vorne 0.3mm wegfrdsen Oé TIMBU_V2 Front
. L 12. August 2005
Platinenoberkante( O, 92 )| @ Anderung: TTCrg—board mit 2 Leds
e K’F%" und anderen Stiftleisten
ol O & -
— M) if:
NE — |0
TP o)
VME O
TP2 NS
TIM
TP1
TIM
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i ij O —
- M6 N o | ool
) EPHY [V | | Of <
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N S Te)
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O __
_ o !
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ol 34 0
SN @ B I~
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T Q 0 m~ oo
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Jumper and switches on TIM6U_V2-card

R0805 with 0Q:
R45 (reserved termination R) not inserted.
RS5S5, R56, R57, R63, R177, R181, R206, R211, R239 and R240 inserted.

JP1, JP6, JP7 JP8 and JP46: selection of clock for PLL-chip (CLKIN PLLT)
Only one jumper may be ON!

JP1 ON = CK DIFF2PLL selected.

JP6 ON => clock from oscillator selected.

JP7 ON = CK DES2PLL selected.

JP8 ON =>» external clock selected (CLK_X).

JP46 ON =» CK DFX2PLL selected.

JP2 (SMD, top side): TRST (JTAG) of VME-chip
1-2 (default)=>» solder R with 10K (LV3V3), TRST inactive.
2-3 =» do not solder.

JP3 (SMD, top side): connect V.SEL. CABLES from VME
1-2 (default)=» connected.
2-3 = GND connection.

JP4 (SMD, bottom side): VMEG64x-chip in JTAG-chain
1-2 = VMEG64x-chip in JTAG-chain.
2-3 (default)=>» VMEO64x-chip not in JTAG-chain.

JPS (SMD, top side): PROM of VMEG64x-chip in JTAG-chain
1-2 (default)=>» PROM of VMEG64x-chip in JTAG-chain.
2-3 = PROM of VME64x-chip not in JTAG-chain.

JP6 see at JP1
JP7 see at JP1
JP8 see at JP1
JP9 (SMD, top side): connect V_.SEL BACKPL from VME

1-2 (default)=» connected.
2-3 = GND connection.

JP10 and JP13 (SMD, top side): SEL-bits of IC20 (PLL)
(default)=>» JP10, JP13 =R with 0Q: 1 x CLKIN

JP11 and JP12 (top side): SEL-bits of IC24 (PLL)
(default)=>» JP11,JP12=ON: 1 x CLKIN

JP14 and JP27: selection of clock for VME-chips
1-2 (default)=>» interne clock.
2-3 = externe clock.



JP15 (SMD, top side): jumper for “VREF” of Parallel-Cable IV
(default)=>» not inserted.

JP16 (SMD, top side): selection of VIO of masterblaster
OFF = no voltage on VIO.
ON (default)=>» LV3V3 or VCC on VIO (see JP40).

JP17 and JP18: jumpers for LVIVS5
(default)=> solder-bridge after voltage-control.

JP19 (SMD, top side): HSWAP_EN input of TIM-chip

1-2 (default)>» HSWAP EN=GND, enables pull-up-Rs of all I/O-pins in TIM-chip before
configuration. In this position configuration of TIM-chip via VME possible.

2-3 = HSWAP EN=LV3V3, in this position configuration of TIM-chip via VME not
possible.

JP20 [MODE] (SMD, top side): NVME_CONF_TIM
(default)=» nothing inserted.

JP21 (SMD, top side): TMS TTCRQ
OFF (default)=>» TTCRQ not in JTAG-chain.
ON = TTCRQ in JTAG-chain.

JP22 (SMD, top side): TMS TIMM
OFF = PROM of TIM-chip not in JTAG-chain.
ON (default)=>» PROM of TIM-chip in JTAG-chain.

JP23, JP30, JP31, JP32, JP33, JP34, JP35 and JP36 (SMD, bottom side): S31-S24 for
base address, not used in VME64x-systems!!!

JP24: jumper for “SEL. CABLE JTAG”
OFF (default)=>» selection via VME.
ON = MB and PC-1V selected for JTAG.

JP25 (SMD, top side): TTCRQ in JTAG-chain
1-2 = TTCRQ in JTAG-chain.
2-3 (default)=>» TTCRQ not in JTAG-chain.

JP26 (SMD, top side): TIM-chip in JTAG-chain
1-2 = TIM-chip in JTAG-chain.
2-3 (default)=>» TIM-chip not in JTAG-chain.

JP27 see at JP14



JP28, JP29, JP47, JP48, JP49 and JP50 (SMD, top side): geographic addresses for DTTF,
slot 12

JP50 = 2-3: OR inserted (NGAP_DTTF = GND)

JP49 = 1-2: OR inserted (NGA4 DTTF = open)

JP48 = 2-3: OR inserted (NGA3_DTTF = GND)

JP47 =» 2-3: OR inserted (NGA2 DTTF = GND)

JP29 = 1-2: OR inserted (NGA1_DTTF = open)

JP28 = 1-2: OR inserted (NGAO_DTTF = open)

JP30 see at JP23
JP31 see at JP23
JP32 see at JP23
JP33 see at JP23
JP34 see at JP23
JP35 see at JP23
JP36 see at JP23
JP37 (SMD, top side): PROM of TIM-chip in JTAG-chain

1-2 (default)=>» PROM of TIM-chip in JTAG-chain.
2-3 = PROM of TIM-chip not in JTAG-chain.

JP38: voltage for LVMS5-supply
1-2 (default)=>» VCC.
2-3=> LV3Vi.

JP39: voltage for LVM2-supply
1-2 (default)=>» VCC.
2-3=> LV3V3.

JP40 (SMD, top side): voltage selection for masterblaster
1-2 (default)=>» LV3V3.
2-3=> VCC.

JP41 (SMD, bottom side): VME-chip in JTAG-chain
1-2 =& VME-chip in JTAG-chain.
2-3 (default)=>» VME-chip not in JTAG-chain.

JP42 (SMD, top side): PROM of VME-chip in JTAG-chain
1-2 (default)=» PROM of VME-chip in JTAG-chain.
2-3 = PROM of VME-chip not in JTAG-chain.

JP43: DTTF-mode
1-2 = DTTF-mode.
2-3 = GT-mode.



JP44 [SEL_EXT _CLK]: SEL EXT CLK
1-2 = CLK X, external clock to PLL-chip.
2-3 = EXT CLK2TTC, external clock to TTC_QPLL-chip.

JP45 (SMD, bottom side): TRST (JTAG) of VME64x-chip
1-2 (default)=>» solder R with 10K (LV3V3), TRST inactive.
2-3 =» do not solder.

JP46 see at JP1

JP47 see at JP28
JP48 see at JP28
JP49 see at JP28
JP50 see at JP28

JP51 and JP52: jumpers for LVM2 and LVM5
(default)=>» solder-bridge after voltage-control.

JP53 - JP72 not in design

JP73, JP74, JP75 and JP76 (SMD, top sides): jumper for “TMS-signals” for PROMs and
VME-chips. These jumpers are set in the same way as JP4, JP5, JP41 and JP42.
OFF = PROM not in JTAG-chain.

ON (default)®> PROM in JTAG-chain.
JP4: VMEG64x-chip

JP5: PROM of VMEG64x-chip

JP41: VME-chip

JP42: PROM of VME-chip

JP73 (default)=> inserted
JP74 (default)=> not inserted
JP75 (default)=> inserted
JP76 (default)=> not inserted

JP77 (SMD, top side): N_TACKIN/N_TACKOUT
ON = always on, no interrupt.

JP78 and JP79: jumper for “LV2V5 VME”
(default)=>» solder-bridges after voltage-testing.

JP93 (SMD, top side): TMS TIM

OFF (default)=>» TIM-chip not in JTAG-chain.
ON = TIM-chip in JTAG-chain.

MODE see at JP20

SEL_EXT_ CLK see at JP44

X1 - X7: markers!!!



X8, X10, X11, X13 - X15 (SMD, top side): jumper for JTAG-code from backplane for
SCANPSCI110
(default)=>» not used now.

X9: drill-hole!!!
X12 (SMD, top side): INACTIVE/RUNNING after power-up

1-2 = INACTIVE after power-up.
2-3 (default)=>» RUNNING after power-up.
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1 Introduction

The VME64x Interface for Global Trigger boards is made for a slave module without
interrupt capabilities. It works in systems with backplanes supplying VME64x standard as
well as in systems with VME/VMEG64 backplanes. The Interface will contain a
VMEG64x_chip, a “board access_chip”, transceivers for VME-data, logic for “live-insertion”,
DTACK*- and BERR*-drivers and a special VME64x connector (P1/J1).

2 VMEG64x_chip

2.1 Versionshistory

V1008: do not use, designed for EP1K30QC208-3.

V1009: do not use, Testversion for V100A.

V100A: do not use, version does not work. (HB120705)

V100B: based on V1007 of other VME64x-chips, but DTTF_MODE signal of board is

routed to the NSYSRES input of the VME64x-chip (designed for EP1K10QC208-3).

Function 0 for GT-system, function 1 for DTTF-system. (HB130705)

e VIO00C: based on V100B of other VME64x-chips, but jumper S27-S24 used for
CARD_ NR to have only one configuration file for all card numbers. CARD NR[3:0] is
send to VME-chip on the lines ASCYC, ASSYNC, ASPULS and D08 E which are not
used in previous versions.

Version V100C has an own VIEWDRAW working directory and uses VIEWDRAW-
library from Lab3Lib\Altera\Lab3 altera\vme chips_lib.

Function 0 for GT-system, function 1 for DTTF-system.

Do not use, DTTF_MODE error. (HB090905)

e VI100D: based on V100C of VME64x-chip, but NSYRES (=DTTF_MODE on board) pin
implemented in VIEWDRAW. (HB090905)

e VIOOE: based on V100D of VMEG64x-chip, but AM=0x2F is combined with
BASE ADDR _CR_CSR to generate NVME_OE. (HB061205)

e VI00F: complete new fully synchronous design implemented. DTACK EXT and

BERR EXT from VME-CHIP-PSB are used as negative active signals now (because at

power-up configuration of VME64X-CHIP is faster than configuration of VME-CHIP

and therefore wrong DTACK and BERR signals are generated after configuration, which
causes LEDs="on” of CAEN-controller). INIT DONE-feedback on pin 19 (S26 and pin

18 (S27) is implemented to have no wrong DTACK and BERR signals during init-phase

after configuration-phase. Card-number is on S31-S28 (CARD NRJ[3..0]) now.

AM=0x2F is combined with BASE ADDR CR _CSR to generate correct NVME_ OE.

Therefore geo_addr v2 0 and vime d16 vl 6 are used. (HB161205)

2.2 Hardware
The VME64x-chip is an Altera EP1K10QC208-3.
2.3 Firmware

serial-nr.: TI M V2
chip_id: 0x0001Bn11 (n = CARD_NR fromjunpers S31 — S28)
version: 0x0000100F

2.4 References

See VMEG64-specification and VME64x-specification for definitions.



D:\GlobalTrigger\TIM\Tim6u_V2\vme64x_chip\V100f\doc\Info\VME64X CHIP.DOC
19.12.05

2.5 Features of the VME64x-chip (V100F)

User Configuration ROM (USER_CR: address range 0x01003..0x0101F, size is 8 bytes)
for “chip identifier* and “version” of VMEG64x-chip (see Error! Reference source not
found.).

“Card number” is part of “chip identifier* and is fix soldered by jumpers on the lines
S31-S28 (CARD_NR[3..0]).

“Serial number* is TIM_V2.

User Command Status Register (USER_CSR: address range 0x05003..0x0502F, size is
12 bytes) for the “TEST_OUT-selection-registers” is implemented (see USER_CSR
space).

Function 0 (FO) for use in GT-system — D16 only, base-address at A31-A25, AM=0x0D
and 0x09 (only single transfer).

Function 1 (F1) for use in DTTF-system — D16 only, base-address at A23-A18,
AM=0x3D and 0x39 (only single transfer).

2.6 Address spaces overview

AM: 0x2F, access: D08_O
A23-A19: Geographic address (=VME slot number) or ‘11110’=amnesia address

A18-A00 => Register-name

0x00003 - Ox007FF => 512x8 bit Configuration ROM (read)

0x01003 => chip-id 3 (read)
0x01007 => chip-id 2 (read)
0x0100B =>  chip-id_1 (read)
0x0100F => chip-id_0 (read)
0x01013 => version_3 (read)
0x01017 =>  version 2 (read)
0x0101B => version 1 (read)
0x0101F => version_0 (read)

0x01023 - 0x01037 => 6 bytes Serial Number [TIM_V2] (read)

0x03003 - 0x037FF => CRAM 512x8 bit RAM (not used!!) (read/write)
0x05003 - 0x05007 => TEST OUT-selection in USER _CSR  (read/write)
[0x7FC03 - Ox7FFFF => Command/Status registers (read/write)]

OX7FF63
Ox7FF67
OX7FF6B
Ox7FFoF
Ox7FF73
Ox7TFF77
Ox7FF7B
Ox7FFT7F
OX7FFE7
Ox7FFFB
OxX7FFFF

ADER-FO0 3 register (read/write)
ADER-FO0 2 register (read/write)
ADER-FO 1 register (read/write)
ADER-FO_0 register (read/write)
ADER-F1 3 register (read/write)
ADER-F1 2 register (read/write)
ADER-F1 1 register (read/write)
ADER-F1 0 register (read/write)
Bit Clear Register [BCR] (read/write)
Bit Set Register [BSR] (read/write)
BAR - Geographic address (read)
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2.7 Parts of the VME64x-chip

2.7.1 Defined Configuration ROM (CR)

The definition of the CR is made in the VME64x-specification (10.2.1 The defined CR area,
page 39 and Table 10-12, page 53).

Checksum (0x03): see VME64-specification (Table 2-32, page 55)

not calculated yet, to be done in cr.mif?!!!

Length of ROM (0x07..0x0F): see VMEG64-specification (Table 2-32, page 55)

not calculated yet, to be done in cr.mif!!!

Configuration ROM data access width (0x13): see VME64-specification (Table 2-32,
page 55)

0x81 => “Only use D08(0O), every fourth byte*.

CSR data access width (0x17): see VME64-specification (Table 2-32, page 55)

0x81 => “Only use D08(O), every fourth byte.

CR/CSR space specification ID (0x1B): see VME64x-specification (Rule 10.3, page 39)
0x02 => VME64x.

Manufactor’s ID (0x27..0x2F): see VME64-specification (Table 2-32, page 56)

0x00.

Board ID (0x33..0x3F): see VME64-specification (Table 2-32, page 56)

not fixed yet, has to be defined for all boards of the GT-system!!

Revision ID (0x43..0x4F): see VME64-specification (Table 2-32, page 56)

not fixed yet, has to be defined for all boards of the GT-system!!

Program ID (0x7F): see VMEG64-specification (Table 2-32, page 56)

0x01 => “No program, ID ROM only*.

Offset to BEG_ USER CR (0x83..0x8B): see VME64x-specification (Table 10-12, page
53)

0x01003 => used for chip_id- and version-register.

Offset to END USER CR (0x8F..0x97): see VME64x-specification (Table 10-12, page
53)

0x0101F => used for chip_id- and version-register.

Offset to BEG_CRAM (0x9B..0xA3): see VME64x-specification (Table 10-12, page 53)
0x03003 => used for future applications.

Offset to END CRAM (0xA7..0xAF): see VME64x-specification (Table 10-12, page 53)
0x037FF => used for future applications.

Offset to BEG_USER CSR (0xB3..0xBB): see VME64x-specification (Table 10-12, page
53)

0x05003 => used for TEST_OUT-selection register..

Offset to END USER CSR (0xBF..0xC7): see VME64x-specification (Table 10-12, page
53)

0x0502F.

Offset to BEG SN (0xCB..0xD3): see VME64x-specification (Table 10-12, page 53)
0x01023 => part of USER_CR, contains the “serial number”.

Offset to END SN (0xD7..0xDF): see VME64x-specification (Table 10-12, page 53)
0x01033.

Slave characteristics parameter (0xE3): see VME64x-specification (Table 10-1, page 40)
0x00.

Master characteristics parameter (OxEB): see VMEG64x-specification (Table 10-2, page
40)

0x00.

CRAM _ ACCESS WIDTH (0xFF): see VME64x-specification (Table 10-10, page 49)

4
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0x81 => “Only use D08(0O), every fourth byte*.

e Function 0 and 1 DAWPR (0x103..0x107): see VME64x-specification (Table 10-3, page
42)
0x83 => “Accepts D16 or DOS(EO) cycles®.

e Function 0 AMCAP (0x123..0x13F): see VME64x-specification (Table 10-5, page 44)
0x0000 0000 0000 2200 => AM=0x0D and 0x09 ,extended data access*“ - single
access.

e Function 1 AMCAP (0x143..0x15F): see VMEG64x-specification (Table 10-5, page 44)
0x2200 0000 0000 0000 == AM=0x3D and 0x39 ,standard data access*“ - single
access.

e Function 0 ADEM (0x623..0x62F): see VME64x-specification (Table 10-4, page 43)
0xFE000000 => "mask bits 31-25=1" for GT-system.

e Function 1 ADEM (0x633..0x63F): see VME64x-specification (Table 10-4, page 43)
0xFFFC0000 => "mask bits 31-18=1" for DTTF-system.

2.7.2 Defined Control/Status Register (CSR)

The definition of the CSR is made in the VME64x-specification (10.2.2 The defined CSR
area, page 45 and Table 10-13, page 55).
e Base Address Register (BAR) (0x7FFFF): see VME64x-specification (Table 10-13, page
55), set with geographical address or amnesia address.
e Bit Set Register (BSR) (0x7FFFB): see VME64x-specification (Table 10-13, page 55),
for settting see Table 10-6, page 45.
e Bit Clear Register (BCR) (0x7FFF7): see VME64x-specification (Table 10-13, page 55),
for settting see Table 10-7, page 46.
BCR, BSR bits:
Bit 7: EN/DIS RESET _MODE
Bit 4: EN/DIS MODULE
Bit 3: EN/DIS BERR FLAG
e Function 1 ADER (0x7FF73..0x7FF7F): see VME64x-specification (Table 10-13, page
55), used for address relocation with Function 1 ADEM and Function 1 AMCAP (see
Table 10-8, page 47).
e Function 0 ADER (0x7FF63..0x7FF6F): see VME64x-specification (Table 10-13, page
55), used for address relocation with Function 0 ADEM and Function 0 AMCAP (see
Table 10-8, page 47).

2.7.3 Chip_ID and version ROM space

A user configuration ROM is implemented for the “chip ID* and “version” of the VME64x-
chip of the board. It is located at the addresses 0x01003-0x0101F, size is 8 bytes, part of the
USER CR.

chip id: 0x0001B011 (CARD_NR cones fromjunpers S31 — S28)
version: 0x0000100F

2.7.4 Serial Number ROM space

A user configuration ROM is implemented for the ,,Serial Number* of the board. It is located
at the addresses 0x01023-0x01037, size is 6 bytes, part of the USER CR.
serial-nr.: TI M V2

2.7.5 USER_CSR space

A “user command status register (USER CSR)” is implemented for the ,,TEST OUT-
selection-registers”.
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2.7.5.1 TEST OUT registers

TEST OUT-registers are used to select internal signals to a certain TEST OUT-pin. There
are four TEST OUT-pins implemented, each pin can driven by 1 of 16 internal signals. So 4
bits are used for the code of the selection of internal signals. We have two registers, one for
the selection of TST OUT 1 and TST OUT 2, the other for TST OUT 3 and TST OUT 4.

2.7.5.2 Test-signal-definition
Code for the selection of internal signals for TEST OUT-pins:

sel_test_out_x[3:0] =>» testsignal-name
0000 =>» TST CLK_VME
0001 =>» D08 O I
0010 => D16 EO I
0011 =>» LD CNT
0100 => CLT CNT
0101 => CNT _EN
0110 =>» DTACK CR_CSR
o1 = RD CR
1000 =>» ASCYC 1
1001 =>» ASSYNC 1
1010 =>» ASPULS 1
1011 =>» DTACK EXT I
1100 =>» BERR EXT 1
1101 =>» D32 EO I
1110 => D08 E I
111 = MODULE _ENABLED
2.7.5.3 Registerdefinition
0x05003 => sel _test out 12 (write/read)

D7 | D6 | D5 | D4 | D3| D2|DI|Do

sel test out 2[3:0] sel test out 1[3:0]

0x05007 => sel_test out 34 (write/read)

D7 | D6 [ D5 | D4 | D3| D2]|DI1][Do

sel test out 4]3:0] sel test out 3[3:0]

2.7.6 CRAM space

The configuration RAM (CRAM) is defined as a RAM for special purpose. The size is 512
bytes. The CRAM is located at addresses 0x03003..0x037FF.
The contains of the CRAM has to be defined!!!

3 Softwareguide for the VME64x Interface

3.1 Module enable

After power-up the module is disabled through the default value of the “ENABLE
MODULE”-bit of the BitSet-register in the CommandStatusRegister (CSR) of VME64x.

To enable the module, one has to set bit 4 in the CSR, that means to write 0x10 to address
0x7FFFB with AM=0x2F.
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EXT_ACCESS

A[31:25]_INT
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ADER_EXT

[V1.0
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A[23:18] INT

A[23:18]
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M[5:0]
ADERI_A[23:18]

ADER_A[23:18]
ADERI_AM[5:0]

ADER_AM(5:0]

MOD_ENABLED

GEO_ADDR_OK

ADER_STD

[V1.0

ADERO_A[31:25] D[7:0]
ADER0_AM[5:0] GA[4:0]
ADERI_A[23:18]  LD_ADERO[3:0]
ADERI_AM[5:0]  RD_ADER0[3:0]
MOD_ENABLED ~ LD_ADERI[3:0]
RESET_MODE RD_ADERI[3:0]

LD_BAR

RD_BAR
LD_BSR

LD _BCR

VHDL RD_BSCR
NSYSRES

NBERR

GEO_ADDR_OK

CLK

D[7:0]

GAl4:0]

LD _ADE] R i

RR.ARERQ [3.01

LD ADER] [3.0]

RD _ADERI [3:0]

NSYSRES

NBERR

CLI

USER

[0]

CSR_EXT STD  [VI.0

ou

EST_OUT

EST _OUT

DTACK CR CSR

LD_ADERO_[3:0]
RD_ADERO_[3:0]

LD_ADERI_[3:0]

RD_ADERI_[3:0]

LD_BAR

RD_BAR D08 O
LD BSR DSSYNC
LD_BCR DSPULS
RD_BSCR WRITE [
RD_CR

LD CRAM  BASE ADDR CR_CSR
RD_CRAM

RD_USER_CR

WR_TEST OUT_12
WR_TEST OUT 34

RD_TEST OUT 12
RD_TEST OUT 34

DTACK_CR_CSR

—not used in this application!!

ot NRETRY

for TIM_V2: DTTF_MODE is NSYSRES . nsvsres

A[31:1]_INT

A[24:1]_CNT

AM[5:0]_INT

GA[4:0]

GEO_ADDR_OK

BASE ADDR 2F

ASCYC

ASSYNC

ASPULS

DSCYC

CR _CSR_INSTR  [VI.0

DSSYNC

DSPULS

WRITE_INT

NSYSRES [

D32 EO

BLT_ACCES 1

DATA[7:0]

VHDL

A[10:2]_INT

MODUL_ENABLED

ADDR[10:2]
CLK

CLK

LD_EN

DTACK CR CSR
DTACK_EXT I
BERR_EXT [

VME_DI16 v

AL

A[31:1]_INT AL

AM[5:0]

Al24:1] 1 AM[5:0]
AM[5:0]_INT

GA[4:0] NGA[4:0]

GEO_ADDR_OK NGAP
BASE_ADDR 2F

NGA[4:0]

NGAP

INIT_DONE_FB

INIT_DONE_FB
ASCYC NAS
ASSYNC
ASPULS
DSCYC
DSSYNC
DSPULS
WRITE_|
NSYSRES I NVME O

NAS

NDSO
NDS1

RS
NLWORD °<}

NWRITE AL_NoT
NIACK

NVME OE
VME_DIR

D32 EO VME_DIR
D16_EO NDTACK
D08 _E NBERR
D08_O

NDTACK
NBERR

LD CNT

SINGLE_ACCESS LD _CNT
BLT_ACCESS BLT_CNT

BLT_CNT

CNT_EN

DTACK_INT CNT_EN
DTACK_EXT

BERR_EXT CLK

A_I[24:1]

A[24:1]_CNT

RD_EN

V1.0]

CRAM

DATA[7:0]

VHDL

A[10:2]_INT

ADDR[10:2]

RD_EN

V1.0]

CR

DATA[7:0]

VHDL

A[5:2] INT

ADDR[5:2]

>>>>>>>>>>>>>>>>>>>>>>>>

RD_EN

CARD_NR[3:0]

V2.1]

USER_CR

SINGLE ACCESS
BLT ACCESS

ASCYC

pa—
pa—

A[24:1] A[24:1]1

SINGLE_ACCESS S Al

BLT_ACCESS BLT A I

ASCYC ASCYC I

ASSYNC ASSYNC I
ASPULS ASPULS I

DSCYC DSCYC 1

DSSYNC DSSYNC:I

DSPULS DSPULS_I

DI6_EO D16 EO I

DO8_E D08 E I

RITE
RESET MODE

DTACK EXT
BERR_EXT

DTACK EXT neg. act{ve CLK
BERR EXT neg. activ INTERN 10 V1.2

D08 O D08 O I

WRITE_I WRITE_INT

RESET MODE  RES M_I

NDTACK_EXT DTACK E I

o _r 87

NBERR_EXT BERR_E_I

from VME-CHIP-TIMVvZ

CARD_NR[3:0]

o~

$27 is feedback of INIT_DONE
INIT_DONE pin 19 = $26

VDATA _[7:0]

TEST OUT |
TEST OUT 2

TEST_OUT 3

TEST OUT 4

WR_TEST OUT 12
WR_TEST OUT 34
RD_TEST OUT 12
RD_TEST OUT 34

TST CLK VME

TEST SIGN_0 050 1

TEST_SIGN_1 16 EO T

TEST SIGN 2 |~ exr

TEST SIGN_3 o

TEST SIGN 4

TEST SIGN_5

VME64X-TIM V2

VME64X CHIP

TEST_SIGN_6
TEST_SIGN_7

TEST SIGN 8

TEST SIGN 9

TEST_SIGN_10

TEST SIGN_11
TEST SIGN_12

TEST SIGN_13

TEST SIGN_14

L_ENABLED

TEST SIGN_15

TEST_OUT

[V1.0

Version: V100F
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CNT EN

N1

F64X-CHIP

ADDRESSES AM

sheet 1 of 1

BLT ACCESS ’1sz
|| » our
?)LlTé %IE])T S A A[10:1] A_I[10:1]
[ ] > e [ D DATA[10:1] OUT_DATA[10:1] |- »e——
AL_AND4 | ——»+ SCLR
EN BLT CNT » | CNT EN
|| ———» ALOAD
] LD_CNT »- SLOAD VHDL
PR SN S
ADDR_CNT V1.0
NLD ADDR freezes addresses during VME cycle
A[24:11] A 1[24:11]
Eee—— A [24:11] A 1[24:11] [ e———
AM[5:0] AM _1[5:0]
Eeee—— - AM[5:0] AM_I[5:0] > ————
w_ LD CNT I
SRS SEGS VHDL
ADDR_AM REG | V1.0 .
| -
A 1[24:1]
|
AM[5:0] Version: V1.1
AM 1[5:0] ELEKTRONIK 1
— modified by HB

9-23-2005 _10:45

checked by: CHECKER ~ 0-00-0000 00:00




u?
o< ADER_A25
| < ADER _A26
| o ADER _A27
ADER_A28 ADER_A[31:25]

ADER A29 ]

.| < ADER_A30

ADER_A31
A6

n BASE ADDR ADER oy S . A25

: ﬁmz' 'CQ e ‘ A%

o NOT
g XT_ACCESS _ og wMOD ENABLED DS -

< 5 :
~,GEO_ADDR OK m N A28 A[31:25]
h < N - S——
T
AL _AND4 A30
B —4¢— M
A3l

B6 :j—.
B7

TAEQB ﬂ—{ ‘ |
SN74ALS521

u?

0 ADER AMO

" ADER_AMIT

- ADER AM2 ADER_AM[5:0]

- ADER AM3 ]
ADER AM4

ADER AMS5

AM_ADER of, g oo w AMO
AMI

NOT A—.

o AM2 AM][5:0]
BR-4—
. AM3 ]
wle  AMA o
AMS5

B7
TAEQB 4—{ ‘ |
SN74ALS521

VME64X-CHIP

ADER EXT

Version: V1.0

HEPHY VIENNA
ELEKTRONIK 1 sheet | of ]
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INT

u?

OAEQB BO

BASE ADDR_ADER QN,<}A 19

NOT

.STD ACCESS

N2
— nMOD ENABLED

~n GEO_ADDR OK

AL_AND4

H B3

B7

TAEQB

, ADER Al8 -
. ADER Al9

« ADER A20

8

ADER_A21

ADER_A[23:18]
|

s 8 LA IR e g

i ADER_A22
13 2ADER A23

15

17

5 Al8

s Al19
7 A20 -
5 A21
2 A22
14 A23

By

A[23:18]
|

SN74ALS521

u?

AM ADER o 3<} A

NOT

OAEQB BO

B7

TAEQB

SN74ALS521

ADER AMO
ADER AMI1
ADER AM?2 ADER_AM][5:0]
ADER AM3 ]
ADER AM4
ADER AMS5
AMO
AMI1
AM2 * AM[5:0]
&. S
) AM4
AMS
—{ I
D mal
VME64X-CHIP
ADER STD
Version: V1.0
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RD ADERO 0

INT
<

ADDR ADERO 0

RD ADERO 1

§ y
e
e

ADDR ADERO 1

g RD_ADER0_2

<
N2

(.

ADDR ADERO 2

OUTAL AND2 —
2

RD ADERO 3

N

|

ADDR ADERO 3

Ak§
\;

<
N2

RD_ADERO [3:0]

RQ_TEST_OUT 12

a RD_ADERI 0 04\:‘ ADDR ADERI 0
RD ADERI 1 oury | ADDR_ADERI _1
= ¢ N2
RD_ADERI 2 oty | ADDR_ADERI 2
= < N2 |
w RD_ADERI 3 owc@m% ADDR_ADERI_3
RD ADERI [3:0] NG
I AL AND2
—IN1 RD EN 2F
RD BAR out ﬂ
= N2 ADDR BAR
N
RD BSCR  oury awm |-
- < ADDR BSCR
AL_AND2
- RD CR out i:% CR SPACE -
NG
= RD USER CR oyt \¥i:;< USER CR SPACE.
AL_AND2 .- CRAM SPACE
- RD CRAM our " -
(|
AL_AND2
RD TEST OUT 34 oy 7@3 TEST OUT 34,
-« \¥ 2

AL_AND2

—pSEL TEST OUT 12
N2

[q
4

LD ADERO 0 our

N ADDR ADERO 0

= \¥m;
w LD _ADERO_1 o{m\ﬁm; ADDR ADERO 1
LD _ADERO 2 o{m\ﬁmz ADDR_ADER0 2
LD ADERQ 3 oy o [e ADDR_ADERO 3
= -« \¥IN2
LD_ADERO_[3:0]
I AL AND2
g LD _ADERI 0 OQT\:I:% ADDR ADERI 0
LD ADERI | oury e ADDRADERL 1 g
= « \¥1N2
LD ADERI 2 oury | "e ADDR_ADERL 2.
= « \¥1N2
LD ADERI 3 oury | "e ADDR_ADERL 3 g
= « \¥1N2
LD_ADERI_[3:0]
I AL AND2
e ADDR_BAR
s LD BAR zmpw‘ ADDR_BAR :
LD BSR  oury | < ADDR BSR
= < IN2
g LD BCR oy " ADDR BCR
- \¥
AL_AND2
o LD CRAM or/ [ CRAM_SPACE

WR_TEST OUT 34 oy

WR_TEST OUT 12 oy

'SFL_TEST OUT 34

1N2

<
2

z

INS‘E TEST OUT 12,

ADDR BSR

.ADDR BSCR

RD_EN_2F our

ouT IN]< .
< n, ADDR BCR
e DSSYNC -
ﬁ N2 | N N
IN}A NOT
¥INZ
AL_AND4
N DSPULS .

WRITE 1

WR_EN_2F our

BRSE ADDR CR cs1=

AM 2F

AL_AND4

VME64X-CHIP

CR _CSR INSTR

Version: V1.0
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ADERO

ADERO

ADERO

ADERO

ADERI

ADERI1

ADERI1

ADERI1

W[~ (oW~
EEEEENEEENERN

AL_ORS8

aDTACK CR CSR  our W

IN10
AL_OR4

AL_ORI12

LD

ADERO

LD

ADERO

LD

ADERO

LD

ADERO

LD

ADERI1

RN

LD

ADERI1

LD

ADER1

ADERI1

W= O WIN— O
EEEEEENEDN

AL_ORS

WR_TEST OUT

12

WR _TEST OUT

34

RD_TEST OUT

12

RD TEST OUT

34

AL_OR4

no BERR for CR/CSR access!!

VME64X-CHIP

CR CSR INSTR

Version: V1.0

HEPHY VIENNA
ELEKTRONIK 1 sheet ) of 5
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(adresses 0x7FC03..0x7FFFF)

= CSR_SPACE %5/ N

AL_AND3

(adresses 0x00003..0x007FF)

CR_SPACE our

AL_AND3

(adresses 0x03003..0x037FF)

.CRAM SPACE

AL_AND4

AL_AND3

N3 Ald

IN4 AlS5

IN1 Al6

F4———H1

IN2 Al7

——= @

N3 Al8

F4———#

AL_AND3
NI D08 O -
N2 Al
ouT
IN3
N4 All
F4——#
IN1 Al2
AL AND4 -4——

N2 Al3
|
N3 Al4
r4————H
IN4 AlS5
F4———#
i Al6
FH4¢———H
2 Al7
———1#
s Alg
F4————#

AL_AND3

(adresses 0x05003..0x0502F)

u USER_CSR_SPACE o1/

AL_AND6
AL_AND4

AL_AND4

ouT

AL/AND4
ouT

AL_AND3

(adresses 0x01003..0x0103F)

UJSER_CR SPACE ovr/
|

AL_AND6
AL_AND4

AL_AND4

ouT

AL/AND4
ouT

AL_AND3

N A8

IN2 A9

IN3 A10
N4 All
IN1 Al2
N2 Al3
N4 Al5
NI Al6
N2 Al7
N3 Al8

N A8
N2 A9
N3 A10
IN4 All
IN1 Al2
N2 Al3
w Al4 o
N4 Al5
INI Al6
N2 Al7
IN3 Al8

SEE
FEEE

:

SEEEEEEED

AM4 oN A AM4

NOT

N3 AM2
- AM 2F  our < o AM3
NS AM4

AL_ANDG6

A[18:1]

AM][5:0]

VME64X-CHIP
~ CR CSR INSTR |

Version: V1.0
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(adress 0x7FF6F)
gADDR_ADEROQ_0 oy

AL_ANDS

CSR_SPACE

(adress Ox7FF7F)

< N2
<
\\—‘ -

AL_AND2

(adress Ox7FF6B)
g ADDR_ADERO_1 oyt

AL_ANDS

. CSR SPACE _

gADDR_ADERI 0 oyt

AL_ANDS

CSR_SPACE

(adress Ox7FFFF)

AL_AND2

(adress Ox7FF7B)
gADDR_ADERI_1 oyt

AL_AND2

(adress Ox7FF67)
g ADDR_ADERO_2 oyt

AL_ANDS

7 CSR SPACE _

AL_ANDS

CSR_SPACE

AL_AND2

(adress Ox7FFFB)
ADDR BSR our

AL_AND2

(adress 0x7FF77)
.ADDR ADERI 2 our

AL_AND2

(adress 0x7FF63)
.ADDR ADEROQ 3 our

AL_ANDS

CSR_SPACE

AL_ANDS

CSR_SPACE

AL_AND2

(adress Ox7FFF7)
ADDR BCR our

AL_AND2

(adress 0x7FF73)
.ADDR ADERI1 3 our

< i

AL_AND2

AL_ANDS

CSR_SPACE

AL_AND2

AL_AND2

AL_ANDS

CSR_SPACE

AL_ANDS

CSR_SPACE

AL_ANDS8

CSR_SPACE

(adress Ox7FFF3)
ADDR CRAM OWNER our

AL_ANDS

< m CSR_SPACE

VMEG64X-CHIP

CR CSR INSTR

Version: V1.0
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(adresse 0x05003)
SEL_TEST OUT 120y

AL_AND2

(adresse 0x05007)
SEL TEST OUT 340<UT

AL_AND2

INI @
N2 A3
IN3 E
N4 A5
FH4—H1

AL_AND4

SER _CSR SPACE

NI A2
N2 A3
IN3 E
Ne A5
H4+—H

AL_AND4

SER _CSR SPACE

VME64X-CHIP

CR CSR INSTR

Version: V1.0
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NGA[4:0]

AL_AND6

|
A 1[23:19]
|
AM]5:0]
|
INI
INI ouT
BASE ADDR 2F our N2
|| < N
AL_OR2
AL_AND2
Nt AMO
N2 AM1
AM2F o/ "eh¥lm
IN4
INs AM4 out N AM4
Ne AMS
AL_NOT

NOT

NOT

GA[4:0]

NGEO ADDR OK oy < 1GEO_ADDR OK _ |

NOT

OAEQB BO

B7

TAEQB

GAO
GAl
GA2
GA3

GA4

A 119
A 120
A 121
A 122
A 123

GEO_ADDR OK =

SN74ALS521

u?

OAEQB BO

TAEQB

GEO_ADDR OK _

SN74ALS521

(=
<

< EVEN

- T 0 m m Y O w >

SN74ALS280

"geographical address"

"amnesia address = Ox1E"

VME64X-CHIP

GEO ADDR
Version: V2.0
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NDTACK EXT

® \BERR EXTp»

AL_NOT

« CLKg
o SINGLE ACCESS_ |~ " V7 S Al
SBLT ACCESS o . |« Bl A Ty
= ASCYC o o« DSCYC Ly
= ASSYNC < o |LLASSYNC T
= ASPULS <o | « ASPULS I
= DSCYC ; 6Q 6D fﬂw—l.
= DSSYNC < | «DSSYNC I
DSPULS * DSPULS |
- <% 04— — Ml
CLK <« CLK-
WRITE I . < WRITE INT_
m RESET MODE | | n e RESMIg
gDI6EO T w4 DIOEO I
a8 O T wie DB OI,
D038_E « D03 E I
e 5D — u
< «Q 6D —d
< 0 D —«
<50 80—
REG_8BIT
CLK
= » Dok
oin . ol » DTACK E I
> oy BERRE g
AL _NOT
»— 3D 3Q
»—{ 4D Q>
»— 5D 5Q
»— 6D 6Q P>
»— D Q
»— D 8Q P

REG_8BIT

A24
A23
A22
A21
A20
Al9
Al8
Al7

Al6
AlS
Al4
Al3
Al2
All
Al0

CLK

A24 1
A23 1
A22 1
A21 1
A20 1
Al19 1
Al8 I
Al7 1

CLK

Al6 1
Al5 1
Al4 1
Al3 1
Al2 1
All 1
Al10 I
A9 1

A[24:1] 1

7D

8D

A[24:1]

CLK

A8 1
A7 1
A6 1
A5 1
A4 1
A3 1
A2 1
Al 1

REG_8BIT

VME64X-CHIP

INTERN IO

Version: V1.2
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TEST _SIGN_[15:0]

VDATA _[7:0]

WR_TEST OUT 12

DATA[7:0]

»- WR CLK
RD TEST OUT 12 =
- > RD EN
EN_2 SIGNALS[3:0],EN_1_SIGNALSJ[3:0] VHDL
s < | REG_OUT[7:0]
RW REG 8
V1.0
VDATA [7:0]
—— - DATA[7:0]
WR TEST OUT 34
»- WR _CLK
RD_TEST OUT 34 =
» > RD EN
EN_4 SIGNALS[3:0],EN_3 SIGNALSJ[3:0] VHDL
< REG_OUT[7:0]
RW REG 8
V1.0

| TEST SIGNALS[15:0]

VHDL

TEST OUT [4:1]
1 TEST OUTPUTS[4:1]

EN_1 SIGNALSJ[3:0]
EN 2 SIGNALS[3:0]
EN 3 SIGNALS[3:0]

EN 4 SIGNALS[3:0]

V1.0

SEL _TEST OUTPUTS

EN_1 SIGNALSJ[3:0]

EN 2 SIGNALS[3:0]

EN 3 SIGNALSJ[3:0]

EN 4 SIGNALSJ[3:0]

VME64X-CHIP

TEST OUT
Version: V1.0
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DS 2 AS Q

DS 2P Q

AL_NOT

AS 1 P Q

AL_AND2 AL_NOT

D AS.

E;Lé(]i]}i. out N NIACK
D — N2 NSYSRES -

AL_AND2

AL_NOT

r—— 1
B ——

IN our  HIGH
—P{ >Op————H

DS 1P Q
B
AL _DFF
CL
N DS 2 Q

AL_DFF

DS 1

VME64X-CHIP

TIMING

Version: V3.1
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A[31:1]_INT A[31:1]
e A[31:1] 1 A[31:1] | e————
AM([5:0] INT AM[5:0]
ASSYNC | ,q | cLk | CLK AM[5:0] I AM[5:0]
®ASPULS  + AS1 P ‘ "
— ASCYC <) NGA[4:0] 1 NGA[4:0] =
LD CNT *1AS2 AS [« m
B <« AS 2P DSI | DSI I < NGAP 1 NGAP [«
DSCYC DSo < DS01g b D[7:0] I D[7:0] | m
B
CNT EN gg U NSYSRES [4\>YSRES I -%« AS T NAS x—NI‘]I)AS%-
®Dssyne — = NIACK I B> -« DSOI NDSO (¢ > m
B0« DS 1 NIACK (a2 DSI 1 - NDSI
DSPULS - B < DSI I NDS1 e >l
B "« DS2P LWORD I =~ . NLWORD
BLT CNT = 1 LWORD I NLWORD
B —" <« DS 2 AS WRITE_I = NWRITE
o 1 WRITE_I NWRITE
NIACK I — : NIACK
NSYSRES 1 | NIACK.I NIACK < (gvSRES ™
B2 20" 4 NSYSRES | NSYSRES e —>2>50m
TIMING V3.1 w D2E0 e g NDTACK (»  NDTACK
DI6_EO — NBERR
B _ -~ < DI6 EO NBERR
D08 E — NVME OE
s o ¢ DO8E NVME OE VME DIR
< -
DSCYC m o ) e o D08 O VME DIR
- HIGH o g DTACK_EXT BERR ExT | DPTACK I
DTACK_INT i [ B2 | BERR I
S wam wIGH 1 lg o | VME_OE I INIT DONE FB 4T DONE FB
> CLK oL _OE_ _ _
|
AL_OR2 SINGLE ACCESS N
o g BLT_ACCESS C " w. T©— > ENDIN EN_IN ,4%
w BASE_ADDR 2F | o —» EN D OUT CIK [«—————"nm
VME_IO V1.3
o BASE_ADDR_2F N or
GA[4:0] AM[5:0] INT g WRITE 1 2
e GA[4:0] AM[5:0] e ————————— ”
A[2319] INT AL_AND2
= BASE ADDR 2F N
GEO_ADDR_OK P A 1[23:19] | e—— [ > out
| < GEO_ADDR_OK NGA[40] ]NZ}
NGA[4:0] | e ———— WRITE I _our -
pBASE ADDR 2F | pusp ADDR 2F NGAP <« NGAPg e
AL_NOT
GEO ADDR V2.0
N our  HIGH
ﬁ e S
A[24:1] 1 A[24:1]_INT L M - 6 4)( IIIP
—— | A [[24:1] A4 —— a — -
< AM_I[5:0] AM[5:0] |« VME D16
BLT _ACCESS BLT ACCESS BLT CNT <« BLT CNT g Version: V1.6
CNT_EN 4 LD CNT
= > CLK DI6 EFO «———"——1& HEPHY VIENNA heet 1 ¢ 1
ADDRESSES AM \V 1 A[31:25]_INT ELEKTRONIK 1 shee ©
. |
modified byHB 12-7-2005 14:57
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CLK
CLK ﬂ
ENT GI\IiIlg
A7 1 CLRF<— 7™
Ba6l QU g DlF<—yom
51 V@ g D2eom
g QL e
BT QD Diep
Bl O Dypenm
WAl Qg Doreyym
B —<{Q7 D7 <+ m
<08 D8«
VHDL [ V1.0
CLK
CLK
b N,
AMS 1 CLR <A M5 ™
maMa 1 o Qe DI,
maM3 1 4|2 [0 P2reams
=am Sz D
mAMI T Q0 Dy
BAM0 T Qo D30
B e Q6 = D6 <2 m
<|Q7 D7 <
<08 DS |«
VHDL [ V1.0
DSO 1
D32 EOOUT< DSI 1
]NL
N DSO 1
D16 EQ ouraf anps N2 DSI1 I
IN3
NDSO [ our n, DSO_1
D08 E OUTAL_AND3 ]NZ DS1 I.{’<
IN3 AL_NOT
W DSO 1
D08 O OUTAL _AND3 ]NZ NDS1 roiT IN DS1

AL_AND3

AL_NOT

IN

LWORD 1

F4———— 1

AL_NOT

CLK
CLK
A31 T CLRF< 5™
mA30 1 Q& e DIFG0.
=201+ Q2[5 P2
maas1 Q8 iz D3
ma27 1 4| ) Direnom
IWQS Q DSW
®a2s 1 Q0 g Do
a1 Y D7r<04™
BT« Q8 D8 <« 2<"m
VHDL [ V1.0
CLK
CLK
b Y,
A23 1 CLR <7 5™
a2 | e DIFT
Bl L@ g D
"1 L8z D3
BAl9 T+ D
.WQ5 (D‘ DSW
A7 1 | 8] Doy
a6l Y DI < A16™
[WELS LU S v ps| « 210y
VHDL [ V1.0
CLK
CLK ﬂ
EN GI\IiI];
INER CLRF<y 5™
Wald 1 ¢ Qx| DIy ™
a3l V@ g D2 a
Bl CQ Z D pom
NI DN T
.WQ5 (D‘ DSW
.WQ6 E DGW
[ELS L SR Pv D8l « 2w
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____________________________________________________________ D
-- --0
-— LOGIC CORE: GTL-module vme64x interface chip logic --0
-- MODULE NAME: cr --0
-— INSTITUTION: Hephy Vienna --0
-—- DESIGNER: H. Bergauer --0
-- --0
-— VERSION: V1.0 --0
-—- DATE: 08 2005 --0
-- --0
—— FUNCTIONAL DESCRIPTION: --0
-- configuration ROM for VME64x --0
-- range: 0x03 - 0x7FF --0
-- --0
____________________________________________________________ O

LIBRARY ieee;![]
USE ieee.std logic 1164.ALL;U
LIBRARY lpm;![]
USE lpm.lpm components.ALL;[]
0
ENTITY cr IS[]
PORT ([!
addr : IN STD LOGIC VECTOR(10 DOWNTO 2) ;[
rd en : IN STD LOGIC;[
data : INOUT STD LOGIC_VECTOR (7 DOWNTO O0)) ;[
END cr;[l
O
ARCHITECTURE rtl OF cr ISl
BEGINL]
0
-— Configuration ROM flir VME64x mit 512x8 bits [J
cr rom:lpm rom(]
GENERIC MAP (LPM WIDTH => 8,0
LPM WIDTHAD => 9,[]
LPM OUTDATA => "UNREGISTERED",L]
LPM ADDRESS CONTROL => "UNREGISTERED",[]
LPM FILE => "cr.mif")[]
PORT MAP (address => addr, LU
memenab => rd en,[]
q => data) ;!
0
END ARCHITECTURE rtl;[]
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LOGIC CORE: GTL-module vme64x interface chip logic

MODULE NAME: cram
INSTITUTION: Hephy Vienna
DESIGNER: H. Bergauer

VERSION: V1.0
DATE: 08 2005

FUNCTIONAL DESCRIPTION:
configuration RAM 512x8 for VME64x
range: 0x03003 - Ox037FF

LIBRARY ieee;![]
USE ieee.std logic 1164.ALL;U
LIBRARY lpm;![]
USE lpm.lpm components.ALL;[]

0
ENTITY cram IS[]
PORT (!
addr : IN STDiLOGIC7VECTOR(10 DOWNTO 2) ;U
clk : IN STDiLOGIC;ﬂ
ld en  : IN STD LOGIC;[]
rd en : IN STD_ LOGIC;[
data : INOUT STD LOGIC VECTOR (7 DOWNTO O0)) ;[
END cram;[]
0
ARCHITECTURE rtl OF cram ISl
BEGINLI
0

-- Configuration RAM flir VMEG4x mit 512x8 bits

O

config ram: lpm ram iol]
GENERIC MAP (LPM WIDTH => 8,[]
LPM WIDTHAD => 9,[]

LPM INDATA => "REGISTERED", [
LPM OUTDATA => "UNREGISTERED",L]
LPM ADDRESS CONTROL => "REGISTERED")![]

PORT MAP (address => addr, [
inclock => clk,[]

we => 1ld en,[]

outenab => rd en,[]

dio => data) ;]

END ARCHITECTURE rtl;[]
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____________________________________________________________ D
-- --0
-— LOGIC CORE: GTL-module vme64x interface chip logic --0
-- MODULE NAME: csr --0
-— INSTITUTION: Hephy Vienna --0
-—- DESIGNER: H. Bergauer --0
-- --0
-— VERSION: V100B --0
-—- DATE: 07 2005 --0
-- --0
—— FUNCTIONAL DESCRIPTION: --0
-- control/status register --0
-- range: 0x7FC00 - Ox7FFFF --0
-— V100B for TIM V2 of GT- and DTTF-system --0
-- --0
____________________________________________________________ ’_‘
LIBRARY ieee;l]
USE ieee.std logic 1164.ALL;[]
LIBRARY altera;[]
USE altera.maxplus2.ALL;[]
LIBRARY lpm;![]
USE lpm.lpm components.ALL;[]
O
ENTITY csr IS[J
PORT (LJ
clk : IN STD LOGIC; 0
d INOUT STD LOGIC VECTOR (7 DOWNTO 0); 0
ga IN STD_ LOGIC VECTOR (4 DOWNTO O0); 0
nsysres IN STD LOGIC; [
nberr IN STD_LOGIC; 0
geo_addr ok IN STD LOGIC; 0
1d ader0 : IN STD LOGIC VECTOR (3 DOWNTO 0); 0
1d aderl : IN STD LOGIC VECTOR (3 DOWNTO O0) ; 0
rd ader0 : IN STD LOGIC VECTOR (3 DOWNTO 0); 0
rd aderl IN STD LOGIC VECTOR (3 DOWNTO 0); 0
1d bar IN STD LOGIC; 0
rd bar IN STD_ LOGIC; U
1d bsr IN STD_LOGIC; 0
1d bcr : IN  STD LOGIC; 0
rd bscr IN STD LOGIC; [
reset mode INOUT STD_ LOGIC; [
mod_enabled INOUT STD_LOGIC; 0
ader(0_a OouT STD_LOGIC VECTOR (31 DOWNTO 25) ;0
aderl a ouT STD LOGIC VECTOR (23 DOWNTO 18) ;0]
ader0_am OUT  STD LOGIC_VECTOR (5 DOWNTO 0) ;[
aderl am ouT STD_LOGIC VECTOR(5 DOWNTO 0)) ;[
END csr;[J
0
ARCHITECTURE rtl OF csr ISl
CONSTANT amnesia addr: STD LOGIC VECTOR (4 DOWNTO 0) := "11110";[]
SIGNAL aclr: STD LOGIC;[
SIGNAL ader0O 3 out: STD LOGIC VECTOR (7 DOWNTO 0) ;[
SIGNAL ader0O 2 out: STD LOGIC VECTOR (7 DOWNTO 0) ;[
SIGNAL ader0O 1 out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL ader0O O out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL aderl 3 out: STD LOGIC VECTOR(7 DOWNTO 0) ;[
SIGNAL aderl 2 out: STD LOGIC VECTOR (7 DOWNTO 0);[]
SIGNAL aderl 1 out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL aderl 0 out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL bsr out: STD LOGIC VECTOR (7 DOWNTO O0) ;[
SIGNAL bcr out: STD LOGIC_VECTOR (7 DOWNTO 0) ;[
SIGNAL bscr in: STD LOGIC VECTOR (7 DOWNTO 0) ;0]
SIGNAL bar in: STD LOGIC VECTOR(7 DOWNTO O0) ;[
SIGNAL set res mode: STD LOGIC;[]
SIGNAL dis res mode: STD LOGIC;[]
SIGNAL en module: STD LOGIC;[]
SIGNAL dis module: STD LOGIC;[]
SIGNAL set berr flag: STD LOGIC;[]

SIGNAL

clr berr flag: STD LOGIC;[]
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SIGNAL berr flag: STD LOGIC;U
BEGIN[]
aclr <= NOT nsysres;l]
0
-- GT-system base-address A31-A25[]
ader0_a <= ader0_3 out (7 DOWNTO 1) ;[
ader0 _am <= ader0 0 out (7 DOWNTO 2) ;[
0
-- DTTF-system base-address A23-A18[]
aderl a <= aderl 2 out (7 DOWNTO 2);[]
aderl am <= aderl 0 out (7 DOWNTO 2) ;[
0
_ ****************************D
-- load ader0_ 3 register(]
ader(0 3 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)[J
PORT MAP (data => d, [
clock => clk,l]
enable => 1d ader0(3),U
aclr => aclr,[]
g => ader0_3 out) ;[
0
-— load ader0_ 2 registerl]
ader0 2 load: lpm ff[]
GENERIC MAP (LPM_WIDTH => 8)[]
PORT MAP (data => d, O
clock => clk,l]
enable => 1d ader0(2),0
aclr => aclr,[]
g => ader0_2 out) ;[0
O
-— load ader0 1 registerl]
ader0 1 load: lpm ff[]
GENERIC MAP (LPM WIDTH => 8)[
PORT MAP (data => d, O
clock => clk,l]
enable => 1d ader0(1),U
aclr => aclr,l]
g => ader0_1 out) ;O
0
-- load ader0_ 0 register(]
ader0 0 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)[
PORT MAP (data => d, U
clock => clk,[]
enable => 1d ader0(0),U
aclr => aclr,]
g => ader0 0 out) ;[
0
-- read ader0_ 3 register(]
ader(0 3 read:l
FOR i IN O TO 7 GENERATE[]
tri ader0O 3: trill
PORT MAP (aderO_3 out (i),
rd ader0(3),U
d(i)) ;0
END GENERATE aderO 3 read;[]
0
-— read ader(O_2 registerl]
ader0 2 read:[]
FOR i IN O TO 7 GENERATEL[]
tri ader0 2: trill
PORT MAP (aderO 2 out (i),0
rd ader0(2),0
d(i)) ;0
END GENERATE aderO 2 read;[]
O
-— read ader0 1 registerl]
ader0_1 read:[]
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28

FOR i IN O TO 7 GENERATEL[
tri ader0O 1: trill

PORT MAP (aderO_1 out (i),

rd ader0(1),0
d(i)) ;0

END GENERATE ader0O 1 read;

O
-— read ader0 0 registerl]
ader0_0 read:[]
FOR 1 IN O TO 7 GENERATE[
tri ader0O 0: trill

PORT MAP (ader0 0 out (i),

rd ader0(0),0
d(i)) ;0

END GENERATE ader0O 0 read;

0

O

0

0

O

J— **k**************************D

-- load aderl 3 register(]
aderl 3 load: lpm ffl]
GENERIC MAP (LPM WIDTH
PORT MAP (data => d, [
clock => clk,l]
enable => 1d aderl(3),U
aclr => aclr,[]
g => aderl 3 out);[l
0
-— load aderl 2 registerl]
aderl 2 load: lpm ffl]
GENERIC MAP (LPM WIDTH
PORT MAP (data => d, O
clock => clk,l]
enable => 1d aderl(2),U
aclr => aclr,[]
g => aderl 2 out) ;O
O
-— load aderl 1 registerl]
aderl 1 load: lpm ff[]
GENERIC MAP (LPM WIDTH
PORT MAP (data => d, O
clock => clk,l]
enable => 1d aderl(1l),[]
aclr => aclr,l]
g => aderl 1 out) ;O
0
-- load aderl 0 register(]
aderl 0 load: lpm ffl]
GENERIC MAP (LPM WIDTH
PORT MAP (data => d, U
clock => clk,[]
enable => 1d aderl(0),U
aclr => aclr,]
g => aderl 0 out) ;[
0
-- read aderl 3 register(]
aderl 3 read:U
FOR i IN O TO 7 GENERATE[]
tri aderl 3: tril]

=>

=>

=>

PORT MAP (aderl 3 out (i),

rd aderl(3),U
d(i)) ;0

END GENERATE aderl 3 read;

O

-— read aderl 2 registerl]
aderl 2 read:[]

FOR i IN O TO 7 GENERATE[]
tri aderl 2: trill

O

PORT MAP (aderl 2 out (i),0

rd aderl(2),0
d(i)) ;0

8)0

8)0
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END GENERATE aderl 2 read;[]
0
-— read aderl 1 registerl]
aderl 1 read:[]
FOR i IN 0 TO 7 GENERATE[]
tri aderl 1: trill
PORT MAP (aderl 1 out (i),0
rd aderl(1l),0
d(i)) ;U
END GENERATE aderl 1 read;[]
O
-— read aderl 0 registerl]
aderl 0 read:U
FOR i IN O TO 7 GENERATE[]
tri aderl 0: trill
PORT MAP (aderl 0 out (i),
rd aderl(0),0

d(i)) ;0
END GENERATE aderl 0 read;[]
0
_ **k*k*‘k‘k*k*********************D
-- load bit set registerl]
bsr load: lpm ff[]
GENERIC MAP  (LPM WIDTH => 8)[]
PORT MAP (data => d, [
clock => clk,l]
enable => 1ld bsr,[
aclr => aclr,(]
g => bsr out);[l
0

set res mode <= bsr out(7);U
en module <= bsr out(4) ;[
set berr flag <= bsr out(3) ;[0
0
-- load bit clear registerl]
bcr load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)0U
PORT MAP (data => d, O
clock => clk,l]
enable => 1d bcr,[]
aclr => aclr,[]
g => bcr out) ;U
O
dis res mode <= bcr out (7
dis module <= bcr out(4);
clr berr flag <= bcr out(
O
[ ****************************ﬂ
-- setting and clearing bits of BSR and BCR[J
0
PROCESS (set res mode, dis res mode, en module, dis module, set berr flag, clr berr flag,
BEGIN[]
IF set res mode='1l'THEN[]

) U
O
3) ;0

reset mode <= '1';[

ELSIF (set res mode='0O' AND dis res mode='l') OR nsysres='0' THENL
reset mode <= '0';[]

END IF;[]

-— IF en module='l' OR nsysres='0' THENL
-= mod enabled <= '1';[
-— ELSIF (en module='0' AND dis module='l' AND nsysres='l') THEN[]
-- mod_enabled <= '0';[]
-- END IF;[
IF en module='l' THENL
mod enabled <= '1';[]
ELSIF (en module='0O'"' AND dis module='l'"') OR nsysres='0' THEN[]
mod_enabled <= '0';[]
END IF;[
0
-- set berr flag if a BERR is generated on board or set berr flag='l'??2[]

Page 4



csr.vhd - 31.08.2005 09:44:28

-— clear berr flag if a SYSRES is generated or clr berr flag='l' (and set berr flag='0")l
-- see VMEG64x-specification Rule 10.16[]

O
IF set berr flag='l' OR nberr='0'"' THEN[
berr flag <= '1';[
ELSIF (set berr flag='0O' AND clr berr flag='l'"') OR nsysres='0'"' THENL
berr flag <= '0';0
END IF;[I
END PROCESS;[]
0

_— ****************************D

bscr in <= reset mode & '0O' & '0O' & mod enabled & berr flag & '0' & '0' & '0'; [

0

-- read bit set/clear register[]
bscr read:[

FOR 1 IN 0O TO 7 GENERATE[]
tri bscr: tril]
PORT MAP (bscr in (i) ,[]

rd bscr,l
d(i)) ;0
END GENERATE bscr read;[]
?_ ****************************D
-- setting BAR with GA or amnesia addressl!
0
PROCESS (geo_addr ok, ga)l
BEGIN[]
IF geo addr ok = 'l1' THEN[]
bar in (7 DOWNTO 3) <= ga(4 DOWNTO 0); [
bar in(2 DOWNTO 0) <= "000"; [J
ELSE[]
bar in <= amnesia addr & '0' & '0O' & '0O'; [J
END IF;[!
END PROCESS;[]
O

-- read base address registerl]
bar read:U
FOR i IN O TO 7 GENERATE[
tri bar: trill
PORT MAP (bar in(i),[]
rd bar,[]
d(i)) ;0
END GENERATE bar read;l
0
END ARCHITECTURE rtl;[l
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____________________________________________________________ D
- --0
-— LOGIC CORE: GTL-module vme64x interface chip logic --0
-— MODULE NAME: csr ext std --0
-— INSTITUTION: Hephy Vienna --0
-—- DESIGNER: H. Bergauer --0
- --0
-— VERSION: V1.0 --0
-- DATE: 08 2005 --0
- --0
—-— FUNCTIONAL DESCRIPTION: --0
-- control/status register --0
-- range: 0x7FC00 - Ox7FFFF --0
-- FO => extended access A31-A25 --0
-- F1 => standard access A23-Al8 --0
- --0
____________________________________________________________ D
LIBRARY ieee;[]
USE ieee.std logic 1164.ALL;[]
LIBRARY altera;![]
USE altera.maxplus2.ALL;[]
LIBRARY lpm;![]
USE lpm.lpm components.ALL;[]
0
ENTITY csr_ext std IS[]
PORT ([!
clk : IN STD LOGIC; O
d : INOUT STD LOGIC VECTOR(7 DOWNTO O0); 0
ga : IN STD _LOGIC_VECTOR (4 DOWNTO O0); 0
nsysres : IN STD LOGIC; 0
nberr : IN STD LOGIC; 0
geo_addr ok : IN STD LOGIC; U
1d ader0 : IN STD LOGIC VECTOR (3 DOWNTO O0) ; 0
1d_aderl : IN STD LOGIC VECTOR (3 DOWNTO 0); 0
rd ader0 : IN STD LOGIC VECTOR (3 DOWNTO 0); 0
rd aderl : IN STD LOGIC VECTOR (3 DOWNTO 0); 0
1d bar : IN  STD LOGIC; 0
rd bar : IN STD_LOGIC; 0
1d bsr : IN  STD LOGIC; 0
1d becr : IN STD LOGIC; 0
rd bscr : IN STD LOGIC; [
reset mode : INOUT STD_LOGIC; 0
mod enabled : INOUT STD_LOGIC; O
ader0 _a : OUT STD LOGIC VECTOR (31 DOWNTO 25) ;0]
aderl a : OUT  STD LOGIC VECTOR (23 DOWNTO 18);[]
ader(0_am : OUT STD_LOGIC VECTOR(5 DOWNTO O0) ;[
aderl am : OUT STD_ LOGIC VECTOR(5 DOWNTO 0)) ;[0
END csr_ext std;[]
0
ARCHITECTURE rtl OF csr_ext std ISl
CONSTANT amnesia addr: STD LOGIC VECTOR (4 DOWNTO O0) = "11110";01
SIGNAL aclr: STD LOGIC;[I
SIGNAL ader0O 3 out: STD LOGIC VECTOR (7 DOWNTO 0) ;[
SIGNAL ader0O 2 out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL ader0O 1 out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL ader0 0 out: STD LOGIC VECTOR (7 DOWNTO 0) ;[
SIGNAL aderl 3 out: STD LOGIC VECTOR (7 DOWNTO 0) ;[]
SIGNAL aderl 2 out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL aderl 1 out: STD LOGIC VECTOR(7 DOWNTO 0) ;U
SIGNAL aderl 0 out: STD LOGIC VECTOR(7 DOWNTO 0) ;[

SIGNAL bsr out: STD LOGIC VECTOR (7 DOWNTO 0) ;[]
SIGNAL bcr out: STD LOGIC VECTOR (7 DOWNTO 0) ;[]
SIGNAL bscr in: STD LOGIC VECTOR (7 DOWNTO 0) ;[
SIGNAL bar in: STD LOGIC VECTOR(7 DOWNTO O0) ;[
SIGNAL set res mode: STD LOGIC;[]

SIGNAL dis res mode: STD LOGIC;[]

SIGNAL en module: STD LOGIC;[

SIGNAL dis module: STD LOGIC;[l

SIGNAL set berr flag: STD_ LOGIC;[]
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SIGNAL clr berr flag: STD LOGIC;U
SIGNAL berr flag: STD LOGIC;[
BEGIN[]
aclr <= NOT nsysres;l[]
0
-—- GT-system base-address A31-A250]
ader0_a <= ader0_ 3 out (7 DOWNTO 1) ;[
ader0 am <= ader0 0 out (7 DOWNTO 2) ;[
0
-- DTTF-system base-address A23-Al18[]
aderl a <= aderl 2 out (7 DOWNTO 2);[]
aderl am <= aderl 0 out (7 DOWNTO 2) ;[
9_ ****************************D
-— load ader0O_ 3 registerl]
ader0 3 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)0U
PORT MAP (data => d, O
clock => clk,l]
enable => 1d ader0(3),0
aclr => aclr,[]
g => ader0_3 out) ;[0
O
-— load ader0 2 registerl]
ader0_ 2 load: lpm_ ffl]
GENERIC MAP (LPM WIDTH => 8)[
PORT MAP (data => d, O
clock => clk,l]
enable => 1d ader0(2),[]
aclr => aclr,l]
g => ader0_2 out) ;O
0
-— load ader0 1 registerl]
ader0 1 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)[
PORT MAP (data => d, U
clock => clk,[]
enable => 1d ader0O(1),U
aclr => aclr,]
g => ader0_ 1 out) ;[
0
-- load ader0 0 register(]
ader0 0 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)[J
PORT MAP (data => d, [
clock => clk,l]
enable => 1d ader0(0),01
aclr => aclr,[]
g => ader0_0 out) ;[
0
-— read ader0O_3 registerl]
ader0 3 read:[]
FOR 1 IN 0O TO 7 GENERATE[]
tri ader0 3: trill
PORT MAP (aderO_ 3 out (i),0
rd ader0(3),0
d(i)) ;0
END GENERATE aderO 3 read;[]
O
-— read ader0 2 registerl]
ader0_2 read:[]
FOR 1 IN 0 TO 7 GENERATE[]
tri ader0 2: tril]
PORT MAP (aderO 2 out (i),
rd ader0(2),0]
d(i)) ;0]
END GENERATE ader0O 2 read;[]
0
-- read ader0_1 register(]
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ader0 1 read:U
FOR 1 IN 0 TO 7 GENERATE[]
tri ader0O 1: tril]
PORT MAP (aderO 1 out (i),
rd ader0(1),0
d(i)) ;0]
END GENERATE aderO 1 read;[]
0
-- read ader0_ 0 register(]
ader0 0 read:UJ
FOR i IN O TO 7 GENERATE[
tri ader0O 0: trill
PORT MAP (aderO 0 out(i),U
rd ader0(0),U
d(i)) ;0
END GENERATE ader0 0 read;[]
?_ ~k***************************D
-— load aderl 3 registerl]
aderl 3 load: lpm ff[]
GENERIC MAP (LPM_WIDTH => 8)[]
PORT MAP (data => d, O
clock => clk,l]
enable => 1d aderl(3),U
aclr => aclr,[]
g => aderl 3 out) ;O
O
-— load aderl 2 registerl]
aderl 2 load: lpm_ ffl]
GENERIC MAP (LPM WIDTH => 8)[
PORT MAP (data => d, O
clock => clk,l]
enable => 1d aderl(2),U
aclr => aclr,l]
g => aderl 2 out) ;O
0
-— load aderl 1 registerl]
aderl 1 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)[
PORT MAP (data => d, U
clock => clk,[]
enable => 1d aderl(1l),U
aclr => aclr,]
g => aderl 1 out) ;[
0
-- load aderl 0 register(]
aderl 0 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)[J
PORT MAP (data => d, [
clock => clk,l]
enable => 1d aderl(0),U
aclr => aclr,[]
g => aderl 0 out);[l
0
-— read aderl 3 registerl]
aderl 3 read:[]
FOR 1 IN 0O TO 7 GENERATE[]
tri aderl 3: trill
PORT MAP (aderl 3 out (i),0
rd aderl(3),0
d(i)) ;0
END GENERATE aderl 3 read;[]
O
-— read aderl 2 registerl]
aderl 2 read:[]
FOR 1 IN 0 TO 7 GENERATE[]
tri aderl 2: tril]
PORT MAP (aderl 2 out (i),
rd aderl(2),[]
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da(i)) ;U
END GENERATE aderl 2 read;[]
O
-— read aderl 1 registerl]
aderl 1 read:U
FOR i IN O TO 7 GENERATE[]
tri aderl 1: tril]
PORT MAP (aderl 1 out (i),
rd aderl (1),
d(i)) ;U
END GENERATE aderl 1 read;[]
0
-— read aderl 0 registerl]
aderl 0 read:U
FOR 1 IN 0O TO 7 GENERATEL[]
tri aderl 0: trill
PORT MAP (aderl 0 out(i),U
rd aderl(0),U

d(i)) ;0
END GENERATE aderl 0 read;[]
?_ ~k***************************D
-- load bit set registerl]
bsr load: lpm ffl]

GENERIC MAP (LPM WIDTH => 8)[

PORT MAP (data => d, O

clock => clk,l]

enable => 1d bsr,[]

aclr => aclr,[]

g => bsr out) ;[
O

set res mode <= bsr out(7) ;U
en module <= bsr out(4) ;U
set berr flag <= bsr out(3);[]
O
-- load bit clear registerl]
bcr load: lpm ff£[J
GENERIC MAP (LPM WIDTH => 8)[
PORT MAP (data => d, O
clock => clk,l]
enable => 1d bcr,[
aclr => aclr,l]
g => bcr out) ;0
0
dis_res mode <= bcr out (7);0
dis _module <= bcr out (4) ;U
clr berr flag <= bcr out(3) ;[
0
J— ****************************D
-- setting and clearing bits of BSR and BCR[J
O
PROCESS (set res mode, dis res mode, en module, dis module, set berr flag, clr berr flag,
BEGIN[]
IF set res mode='l'THEN[L

reset mode <= '1';[

ELSIF (set res mode='0O' AND dis res mode='l') OR nsysres='0' THEN[]
reset mode <= '0';[l

END IF;[]

-— IF en module='l' OR nsysres='0' THENL
-= mod enabled <= '1';[]
-- ELSIF (en module='0' AND dis module='l' AND nsysres='l'"') THEN[]
-- mod_enabled <= '0';[]
-— END IF;0L
IF en module='1l' THEN[J
mod_enabled <= '1';[]
ELSIF (en module='0O' AND dis module='l') OR nsysres='(0' THEN[]
mod enabled <= '0';0
END IF;[]
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-— set berr flag if a BERR is generated on board or set berr flag='1l'??l
-- clear berr flag if a SYSRES is generated or clr berr flag='l' (and set berr flag='0")[l
-— see VME64x-specification Rule 10.160]

0
IF set berr flag='l' OR nberr='0'"' THENU
berr flag <= '1';[
ELSIF (set berr flag='0' AND clr berr flag='l'"') OR nsysres='0' THEN[L
berr flag <= '0';[
END IF;[J
END PROCESS;[]
O

[ ****************************ﬂ

bscr in <= reset mode & '0O' & '0O' & mod enabled & berr flag & '0' & '0' & '0'; U

0

-— read bit set/clear registerl]
bscr read:[]

FOR i IN 0 TO 7 GENERATE[]
tri bscr: trill
PORT MAP (bscr in (i),

rd bscr,[]
d(i)) ;0
END GENERATE bscr read;[]
O
_ ****************************ﬂ
-- setting BAR with GA or amnesia addressl!
0
PROCESS (geo_addr ok, ga)l
BEGIN[]
IF geo_addr ok = 'l1' THEN[]
bar in(7 DOWNTO 3) <= ga (4 DOWNTO 0); [
bar in(2 DOWNTO 0) <= "000"; [
ELSE[]
bar in <= amnesia addr & '0' & '0' & '0'; U
END IF;[]
END PROCESS;[]
0

-- read base address registerl]
bar read:[
FOR i IN O TO 7 GENERATE[]
tri bar: trill
PORT MAP (bar_in(i),[]
rd bar,l]
d(i)) ;0
END GENERATE bar read;[]
0
END ARCHITECTURE rtl;[]
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31.08.2005 09:45:27

LOGIC CORE:

MODULE NAME:
INSTITUTION:
DESIGNER: H.

VERSION: V2.
08 2005

DATE:

GTL-module vme64x interface chip logic

1

user cr
Hephy Vienna
Bergauer

FUNCTIONAL DESCRIPTION:

range:

REVISION:
v2.1:

ROM for chip id and version
and serial number
0x01003 -

(VME64x
0x0103F

)

CARD NR from S24-S27 jumpers

(each 4 bytes)

LIBRARY ieee;

’

USE ieee.std logic 1164.ALL;

LIBRARY lpm;

USE lpm.lpm components.ALL;

LIBRARY altera;

USE altera.maxplus2.ALL;

ENTITY user cr IS

PORT (
addr

card nr

rd e
data
END user cr;

n

IN STD_LOGIC VECTOR (5
IN STD LOGIC VECTOR (3
IN STD LOGIC;

INOUT STDiLOGIC7VECTOR(7

ARCHITECTURE rtl OF user cr IS

SIGNAL
SIGNAL
SIGNAL
SIGNAL
BEGIN

addr card nr
data mem
data int
data_ tri

st

addr _card nr <= NOT addr (5)

-— USER CR for chip id,

call user cr:

GENERIC MAP
LPM WIDTHAD
LPM OUTDATA
LPM ADDRESS

LPM FILE =>

lpm rom

(LPM WIDTH =

=> 4,

=>
CONTROL =>

"UNREGISTE
"U

d logic;

AND NOT addr (4)

> 8,

RED",
NREGISTERED",

"user cr.mif")

PORT MAP (address => addr,

memenab => rd en,

g => data_mem) ;
-—- card nr
data 1nt(7) <= data mem(7);
data int(6) <= data mem(6);
data _int (5) <= data mem(5);
data_int(4) <= data mem(4);
data int(3) <= card nr(3);
data int(2) <= card nr(2);
data int (1) <= card nr(l);
data int(0) <= card nr(0);
-—- mux for card nr
call mux: busmux

GENERIC MAP (WIDTH => 8)

PORT MAP
datab =>

(dataa => data mem,

data_int,

DOWNTO 2) ;
DOWNTO O0) ;

DOWNTO 0)) ;

STD_ LOGIC VECTOR (7 DOWNTO O0);
STD LOGIC VECTOR (7 DOWNTO O0);
STD LOGIC VECTOR (7 DOWNTO O0);

AND addr (3)

version and SN with 16x8 bits

AND NOT addr (2)

AND rd en;
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227

sel => addr card nr,
result => data tri);

tri data:
FOR i IN O TO 7 GENERATE
call data mem: tri
PORT MAP(dataitri(i),
rd en,
data(i));
END GENERATE tri_data;

END ARCHITECTURE rtl;
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-— LOGIC CORE: GTL-module vme64x interface chip logic
-— MODULE NAME: addr am reg

-— INSTITUTION: Hephy Vienna

—-— DESIGNER: H. Bergauer

-- VERSION: V1.0
-—- DATE: 08 2005

—— FUNCTIONAL DESCRIPTION:
-- input register for addresses and address modifier

LIBRARY ieee;[]
USE ieee.std logic 1164.ALL;[]
LIBRARY lpm;![]
USE lpm.lpm components.ALL;[l

O
ENTITY addr am reg IS[]
PORT (L]
clk : IN STD_LOGIC;[
en : IN STD LOGIC;[
a : IN STD LOGIC VECTOR (24 DOWNTO 11) ;0]
am : IN STD _LOGIC_VECTOR (5 DOWNTO 0) ;[I
a i : OUT  STD LOGIC VECTOR (24 DOWNTO 11) ;0]
am_ i : OUT STD_ LOGIC VECTOR(5 DOWNTO 0)) ;[0
END addr am reg;l]
0
ARCHITECTURE rtl OF addr_am reg ISl
BEGIN[]
0
-—- input register for addresses [
addr_reg: lpm ffl]
GENERIC MAP (LPM WIDTH => 14)[
PORT MAP (data => a, [
clock => clk,l]
enable => en,l]
g =>a 1i);U
0
-- input register for address modifier [l
am_reg: lpm ffl]
GENERIC MAP (LPM WIDTH => 6)0
PORT MAP (data => am, [J
clock => clk,l]
enable => en,l]
g => am i) ;[
0

END ARCHITECTURE rtl;[]
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____________________________________________________________ D
-- --0
-— LOGIC CORE: GTL-module vme64x interface chip logic --0
-—- MODULE NAME: addr cnt --0
-— INSTITUTION: Hephy Vienna --0
-—- DESIGNER: H. Bergauer --0
-- --0
-— VERSION: V1.0 --0
-—- DATE: 08 2005 --0
-- --0
—— FUNCTIONAL DESCRIPTION: --0
-—- addresses counter for BLT --0
-- --0
____________________________________________________________ D
LIBRARY ieee;[]
USE ieee.std logic 1164.ALL;[]
LIBRARY lpm;![]
USE lpm.lpm components.ALL;[l
O
ENTITY addr cnt IS[
PORT (J

clk : IN STD_LOGIC;[

cnt en @ IN STD LOGIC;[]

sclr : IN STD LOGIC;[

aload : IN STD _LOGIC;[]

sload : IN STD_ LOGIC;[

1d data : IN STD LOGIC VECTOR(10 DOWNTO 1) ;[

out data : OUT STD LOGIC VECTOR (10 DOWNTO 1)) ;[
END addr cnt;[]
0
ARCHITECTURE rtl OF addr_cnt ISl
BEGIN[]
-- default of updown is UPLI
-- this is an up-counterl]
O

inst cnt: lpm counterl]
GENERIC MAP(LPM WIDTH => 10,0
LPM TYPE => "LPM COUNTER")[]
PORT MAP (data => 1d data,l
clock => clk,[]
cnt_en => cnt_en,[
sclr => sclr,[]
aload => aload,![]
sload => sload,[]
g => out data) ;]
O
END ARCHITECTURE rtl;[]
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-- LOGIC CORE: GT-logic -—
-— MODULE NAME: rw reg 38 -
-— INSTITUTION: Hephy Vienna -=
—-— DESIGNER: H. Bergauer -

-- VERSION: V1.0 -
-—- DATE: 08 2005 --

-— FUNCTIONAL DESCRIPTION: -=
-- read/write register (8 bit) -—

LIBRARY ieee;

USE ieee.std logic 1164.ALL;
LIBRARY lpm;

USE lpm.lpm components.ALL;
LIBRARY altera;

USE altera.maxplus2.ALL;

ENTITY rw_reg 8 IS

PORT (
data : INOUT STD LOGIC VECTOR (7 DOWNTO 0);
wr clk : IN STD_LOGIC;
rd en : IN STD_LOGIC;

reg out : OUT STD_LOGIC VECTOR (7 DOWNTO 0));
END rw reg 8;

ARCHITECTURE rtl OF rw reg 8 IS
SIGNAL data int : STD LOGIC VECTOR (7 DOWNTO O0);
BEGIN

-- write register

write reg: lpm ff
GENERIC MAP(LPM WIDTH => 8)
PORT MAP (data, wr_clk, g => data int);

reg out <= data int;

-- read register (tri-state outputs to VME)
tri stat out:
FOR i IN O TO 7 GENERATE
call tri: tri
PORT MAP (data int (i), rd en, data(i));
END GENERATE tri stat out;

END ARCHITECTURE rtl;
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-—- LOGIC CORE: GT logic -=
-—- MODULE NAME: sel test outputs —-=
-— INSTITUTION: Hephy Vienna -=
—-— DESIGNER: H. Bergauer -

-- VERSION: V1.0 -
-—- DATE: 08 2005 --

—-— FUNCTIONAL DESCRIPTION: -=
-- selection of 1 of 16 signals for -—
-— 4 test out-pins (scope) -

LIBRARY ieee;
USE ieee.std logic 1164.ALL;
USE ieee.std logic unsigned.ALL;

ENTITY sel test outputs IS

PORT (
-= test signals 0 : IN STD LOGIC;
-- test signals 1 : IN STD_LOGIC;
-- test signals 2 : IN STD LOGIC;
-- test signals 3 : IN STD_ LOGIC;
-= test signals 4 : IN STD LOGIC;
-- test signals 5 : IN STD_LOGIC;
-- test signals 6 : IN STD LOGIC;
-- test signals 7 : IN STD LOGIC;
-= test signals 8 : IN STD LOGIC;
-- test signals 9 : IN STD_LOGIC;
-- test signals 10 : IN STD LOGIC;
-= test signals 11 : IN STD LOGIC;
-= test signals 12 : IN STD LOGIC;
-- test signals 13 : IN STD_LOGIC;
-- test signals 14 : IN STD LOGIC;
-= test signals 15 : IN STD LOGIC;
test signals : IN STD_LOGIC VECTOR (15 DOWNTO 0);
en 1 signals : IN STD_LOGIC VECTOR (3 DOWNTO O0);
en 2 signals : IN STD_ LOGIC VECTOR (3 DOWNTO O0);
en 3 signals : IN STD _LOGIC_VECTOR (3 DOWNTO 0);
en 4 signals : IN STD_LOGIC VECTOR (3 DOWNTO O0) ;
test outputs ¢ OUT STD LOGIC VECTOR (4 DOWNTO 1)
)7
END sel test outputs;
ARCHITECTURE rtl OF sel test outputs IS
-—-COMPONENT test out coded IS
-— PORT (
- en signals : IN STD_LOGIC VECTOR (3 DOWNTO O0);
-- test signals : IN STD LOGIC VECTOR (15 DOWNTO 0);
- test out : OUT STD LOGIC
- )i
-—END COMPONENT test out coded;
-- SIGNAL test signals vec : STD LOGIC VECTOR(15 DOWNTO O0);
TYPE en signals_type IS ARRAY (4 DOWNTO 1)
OF STD LOGIC VECTOR (3 DOWNTO 0);
SIGNAL en signals_arr : en_signals_type;
BEGIN
—— AR KA AR A A KR KA A A I A A A AR A AR A A A AR A AR A A A AR Ak AR A AR h Ak kA kA Ak Ak hk kA A kA Ak kK
-— ERKLARUNG:

-- en_signals sind codiert, 4 bits aus VME-registers (2x8 bits fir
-- 4 test outputs mit je 16 test-signals), die angeben,

-- welches interne signal auf test-output gelegt wird.

-— test signals ist der vector, der die internen signals enthalt.
-- Korrespondierend mit dem value der en signals wird das jeweilige
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-- interne signal auf den test-output gelegt. Definition des internen

-- signals in vector notwendig!!!
R R R IR iRk Ih dh db g I db b b b b b b b Ib b Ih dh dh  db g d b b b b b b b b Sb dh S S 2 2 2 b b b b b b b b b Sh  dh  dh 2 g b b b b b b b b b g

en signals arr(4) <= en 4 signals;
en signals arr(3) <= en 3 signals;
en signals arr(2) <= en 2 signals;
en signals arr(l) <= en 1 signals;

--test signals vec <=

-— test signals 15 & test signals 14 & test signals 13 & test signals 12 &
-— test signals 11 & test signals 10 & test signals 9 & test signals 8 &
-— test signals 7 & test signals 6 & test signals 5 & test signals 4 &

-- test signals 3 & test signals 2 & test signals 1 & test signals 0;

loop test outputs:
for i in 1 to 4 generate
test outputs (i) <= test signals (CONV_INTEGER (en signals arr(i)));
end generate loop test outputs;

-—loop test outputs:

--for i in 1 to 4 generate

-— call test out: test out coded

-- PORT MAP (en signals arr (i), test signals vec, test outputs(i));
-—end generate loop test outputs;

END rtl;
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J— *********************************************************************************D

-—- Specify values for addresses of Configuration ROM for VME64x[]
-— Only every forth address of CR table is used. D08 O = 1 and A0l = 1.0

-- V100F:[J

-- function 1 and 3 from V1008 not implemented to reduce ressources[]
-- only functions for single transfer implemented!![]

-- to use EP1K10 !!! HB1307050]

-- CR/CSR space definition:[]

-—- VME64x CR range: O0x03-0xFFF (0x03-0x7FF in this mif-file defined)[]

-— USER CR range for chip id, version and SN: 0x001003-0x00103F (see user cr.mif)l]
-- CRAM range for future applications (not defined yet): 0x003003-0x0037FF[]

-— USER CSR range for TEST OUT-selection register: 0x005003-0x00502F[]

-- VME64x CSR range: 0x7FC00-0x7FFFE[]

—— FUNCTION definition:[]

-- Function 0: D16 only, A31-A25, AM=0x0D and 0x09 (single transfer) for GT-systeml]

-- Function 1: D16 only, A23-A18, AM=0x3D and 0x39 (single transfer) for DTTF-system []
J— *********************************************************************************D

DEPTH = 512; % Memory depth and width are required %[

WIDTH 8; % Enter a decimal number s

O

ADDRESS RADIX = HEX; % Address and value radixes are required S
DATA RADIX = HEX; % Enter BIN, DEC, HEX, OCT, or UNS; unless %[

[}

% otherwise specified, radixes = HEX s

0

-— used address-bitsl]

-- A10 | A09 AO08 AO07 AO6 | AO05 A04 A03 A02(]

0

CONTENT[I

BEGIN[

000 : 00; -- checksum [CR address = 0x03] -- to be defined!!l]

001 : 00; -- length of ROM (MSB, byte 2), not defined [CR address = 0x07] -- to be defined!![]
002 : 00; -- length of ROM (byte 1), not defined [CR address = 0x0B][

003 : 00; -- length of ROM (LSB, byte 0), not defined [CR address = 0x0F][J

-

004 : 81l; -- CR data access width (0x81=D08 (0)) [CR address = 0x13]0

005 : 81l; —-- CSR data access width (0x81=D08(0)) [CR address = 0x17]0

006 : 02; -- CR/CSR space specification ID (0x02=VME64x) [CR address = 0x13]0
007 : 43; -- 0x43 (ASCII "C") [CR address = Ox1F]10[

0

008 : 52; -- 0x52 (ASCII "R") [CR address = 0x23]0
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009 : 00; -- Manufactor's ID (MSB, byte 2) (0x00=no IEEE code) [CR address = 0x27]0]
00A : 00; -- Manufactor's ID (byte 1) (0x00=no IEEE code) [CR address = 0x2B]Ll

00B : 00; -- Manufactor's ID (LSB, byte 0) (0x00=no IEEE code) [CR address = 0x2F][J
-

00cC : AO; -- Board ID (MSB, byte 3) (0xAO=example) [CR address = 0x33]L

(

00D : 12; -- Board ID (byte 2) (0xl2=example) [CR address = 0x37][

00E : 34; -- Board ID (byte 1) (0Ox34=example) [CR address = 0x3B][]
(

O0F : 56; -- Board ID (LSB, byte 0) (0Ox56=example) [CR address = 0x3F]L!
O
010 : B9; -- Revision ID (MSB, byte 3) (0xB9=example) [CR address = 0x43]0

(

011 : 87; -- Revision ID (byte 2) (0x87=example) [CR address = 0x47]0
(
(

012 : 65; -- Revision ID (byte 1) (0x65=example) [CR address = 0x4B][J

013 : 43; -- Revision ID (LSB, byte 0) (0x43=example) [CR address = 0x4F][]

0

[014..01E] : 00; -- not used! ("Pointer to null ..." and "RESERVED") [CR address = 0x53..0x7B][!

.

01F : 01; -- Programm ID (0x0l=no program, ID code only) [CR address = 0x7F]L

0

020 : 00; -- Offset to BEG USER CR (MSB, byte 2), (0x00) [CR address = 0x83] -- BEG USER CR = 0x0010030
021 : 10; —-- Offset to BEG USER CR (byte 1), (0x10) [CR address = 0x87][

022 : 03; —-- Offset to BEG USER CR (LSB, byte 0), (0x03) [CR address = 0x8B]U

023 : 00; -- Offset to END USER CR (MSB, byte 2), (0x00) [CR address = 0x8F] -- END USER CR = 0x00103FU
O

024 : 10; —-- Offset to END USER CR (byte 1), (0x10) [CR address = 0x93][

025 : 3F; —-- Offset to END USER CR (LSB, byte 0), (0x1F) [CR address = 0x97][]

026 : 00; -- Offset to BEG _CRAM (MSB, byte 2), (0x00) [CR address = 0x9B] -- BEG CRAM = 0x0030030

027 : 30; -- Offset to BEG CRAM (byte 1), (0x30) [CR address = 0x9F][

-

028 : 03; -- Offset to BEG_CRAM (LSB, byte 0), (0x03) [CR address = 0xA3][l

029 : 00; -- Offset to END CRAM (MSB, byte 2), (0x00) [CR address = 0xA7] -- END CRAM = 0x0037FFL

02A : 37; —-- Offset to END CRAM (byte 1), (0x37) [CR address = 0xAB][

02B : FF; —-- Offset to END CRAM (LSB, byte 0), (0xFF) [CR address = OxAF][]

0

02C : 00; -- Offset to BEG USER CSR (MSB, byte 2), (0x00) [CR address = 0xB3] -- BEG USER CSR = 0x005003[
02D : 50; -- Offset to BEG USER CSR (byte 1), (0x50) [CR address = 0xB7]U

02E : 03; —-- Offset to BEG USER CSR (LSB, byte 0), (0x03) [CR address = 0xBB][I

02F : 00; -- Offset to END USER CSR (MSB, byte 2), (0x00) [CR address = OxBF] -- END USER CSR = 0x00502F(]
0

030 : 50; -- Offset to END USER CSR (byte 1), (0x50) [CR address = 0xC3]l

031 : 2F; —-- Offset to END USER CSR (LSB, byte 0), (0x2F) [CR address = 0xC7][

032 : 00; -- Offset to BEG_SN (MSB, byte 2), (0x00) [CR address = 0xCB] -- BEG SN = 0x001023[]

033 : 10; -- Offset to BEG SN (byte 1), (0x10) [CR address = 0xCF]U

O

034 : 23; —-- Offset to BEG SN (LSB, byte 0), (0x23) [CR address = 0xD3][l

035 : 00; -- Offset to END SN (MSB, byte 2), (0x00) [CR address = 0xD7] -- BEG SN = 0x001037[]

036 : 10; -- Offset to END SN (byte 1), (0x10) [CR address = 0xDB]U
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037 : 37; —- Offset to END SN (LSB, byte 0), (0x2F) [CR address = 0xDF]U

0

038 : 00; -- Slave characteristics parameter (0x00, see Table 10-1 VME64x spec.) [CR address = 0xE3][]

039 : 00; -- User defined slave characteristics, not used! [CR address = 0xE7]0

03A : 00; -- Master characteristics, not used! [CR address = 0xEB][]

03B : 00; -- User defined master characteristics, not used! [CR address = O0xEF]L[J

O

03C : 00; -- Interrupt handler capabilities, not used! [CR address = 0xF3][J

03D : 00; -- Interrupter capabilities, not used! [CR address = 0xF7][]

03E : 00; -- Reserved, not used! [CR address = 0xFB]L

03F : 00; -- CRAM ACCESS WIDTH (0x81=D08(0)) [CR address = OxFF][

-

040 : 83; —-- Function 0 DAWPR (0x83, "D16 only (C. Schwick!)", see Table 10-3 VME64x spec.) [CR address = 0x103][]
041 : 83; —-- Function 1 DAWPR (0x83, "D16 only (C. Schwick!)", see Table 10-3 VME64x spec.) [CR address = 0x107]10
042 : 00; -- Function 2 DAWPR (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x10B][J
043 : 00; -- Function 3 DAWPR (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x10F][]
0

044 : 00; -- Function 4 DAWPR (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x113]0
045 : 00; -- Function 5 DAWPR (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x117][
046 : 00; -- Function 6 DAWPR (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x11B][]
047 : 00; -- Function 7 DAWPR (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x11F][]
0

048 : 00; -- Function 0 AMCAP (MSB, byte 7) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x123]0

049 : 00; -- Function 0 AMCAP (byte 6) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x127]0

04n : 00; -- Function 0 AMCAP (byte 5) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x12B]lI

04B : 00; -- Function 0 AMCAP (byte 4) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x12F]L

O

04cC : 00; -- Function 0 AMCAP (byte 3) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x133][

04D : 00; -- Function 0 AMCAP (byte 2) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x137]10

04E : 22; —-- Function 0 AMCAP (byte 1) (0x22, AM=0x0D and 0x09, see 10.2.1.4.2 VME64x spec.) [CR address = 0x13B]lJ
04F : 00; -- Function 0 AMCAP (LSB, byte 0) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x13F]0J

-

050 : 44; -- Function 1 AMCAP (MSB, byte 7) (0x22, AM=0x3D and 0x39, see 10.2.1.4.2 VME64x spec.) [CR address = 0x143][]
051 : 00; -- Function 1 AMCAP (byte 6) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x147]0

052 : 00; -- Function 1 AMCAP (byte 5) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x14B][J

053 : 00; -- Function 1 AMCAP (byte 4) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = Ox14F}ﬂ

0

054 : 00; -- Function 1 AMCAP (byte 3) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x153]0L

055 : 00; -- Function 1 AMCAP (byte 2) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x157]0

056 : 00; -- Function 1 AMCAP (byte 1) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x15B][!

057 : 00; -- Function 1 AMCAP (LSB, byte 0) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x15F][J

0

058 : 00; -- Function 2 AMCAP (MSB, byte 7) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x163]0

059 : 00; -- Function 2 AMCAP (byte 6) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x167]0

05A : 00; -- Function 2 AMCAP (byte 5) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x16B]LI

05B : 00; -- Function 2 AMCAP (byte 4) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x16F]L
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05C : 00; -- Function 2 AMCAP 3) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x173]0

05D : 00; -- Function 2 AMCAP 2) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x177]0

05E : 00; -- Function 2 AMCAP 1) (0x22, see 10.2.1.4.2 VMEG64x spec.) [CR address = 0x17B][]

O5F : 00; -- Function 2 AMCAP byte 0) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x17F][]

0

060 : 00; -- Function 3 AMCAP byte 7) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x183][

06l : 00; -- Function 3 AMCAP 6) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x187][]

062 : 00; -- Function 3 AMCAP 5) (0x00, see 10.2.1.4.2 VMEG64x spec.) [CR address = 0x18B][]

063 : 00; -- Function 3 AMCAP 4) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x18F][J

O

004 : 00; -- Function 3 AMCAP 3) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x193]0]

065 : 00; -- Function 3 AMCAP 2) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = Ox197]D

066 : 00; -- Function 3 AMCAP 1) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x19B]lJ

067 : 00; -- Function 3 AMCAP byte 0) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x19F][J

-

[068..187] : 00; -- not used! ("Function 4 - 7 AMCAP" and "Function 0 - 7 XAMCAP") [CR address = 0x1A3..0x6l1lF]l

0

188 : FE; -- Function 0 ADEM byte 3) (0xXFE, "mask bits 31-25=1, mask bits 24=0", see Table 10-4 VME64x spec.) [CR a
189 : 00; -- Function 0 ADEM 2) (0x00, "mask bits 23-16=0", see Table 10-4 VME64x spec.) [CR address = 0x627]0]

18A : 00; -- Function 0 ADEM 1) (0x00, "mask bits 15-8=0", see Table 10-4 VME64x spec.) [CR address = 0x62B][]

18B : 00; -- Function 0 ADEM byte 0) (0x00, "special bits=0", see Table 10-4 VME64x spec.) [CR address = 0x62F]L]

O

18C : FF; -- Function 1 ADEM byte 3) (0xFF, "mask bits 31-24=1", see Table 10-4 VME64x spec.) [CR address = 0x633][
18D : FC; -- Function 1 ADEM 2) (0xFC, "mask bits 23-18=1, mask bits 17-16=0", see Table 10-4 VME64x spec.) [CR add
18E : 00; -- Function 1 ADEM 1) (0x00, "mask bits 15-8=0", see Table 10-4 VME64x spec.) [CR address = 0x63B]L]

18F : 00; -- Function 1 ADEM byte 0) (0x00, "special bits=0", see Table 10-4 VME64x spec.) [CR address = 0x63F][

-

190 : 00; -- Function 2 ADEM byte 3) (0x00, "mask bits 31-24=0", see Table 10-4 VME64x spec.) [CR address = 0x623][L
191 : 00; -- Function 2 ADEM 2) (0x00, "mask bits 23-16=0", see Table 10-4 VME64x spec.) [CR address = 0x627][

192 : 00; -- Function 2 ADEM 1) (0x00, "mask bits 15-8=0", see Table 10-4 VME64x spec.) [CR address = 0x62B][]

193 : 00; -- Function 2 ADEM byte 0) (0x00, "special bits=0", see Table 10-4 VME64x spec.) [CR address = 0x62F][]

0

194 : 00; -- Function 3 ADEM byte 3) (0x00, "mask bits 31-24=0", see Table 10-4 VME64x spec.) [CR address = 0x633][C
195 : 00; -- Function 3 ADEM 2) (0x00, "mask bits 23-16=0", see Table 10-4 VME64x spec.) [CR address = 0x637]0

196 : 00; -- Function 3 ADEM 1) (0x00, "mask bits 15-8=0", see Table 10-4 VME64x spec.) [CR address = 0x63B][]

197 : 00; -- Function 3 ADEM byte 0) (0x00, "special bits=0", see Table 10-4 VME64x spec.) [CR address = 0x63F]L

0

[198..1AA] : 00; -- not used! ("Function 4 - 7 ADEM" and "reserved, read as zero") [CR address = 0x643..0x6AB]L

.

1AB : 00; -- Master data access width (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x6AF][L
0

[1AC..1D3] : 00; -- not used! ("Master AMCAP" and "Master XAMCAP") [CR address = 0x6B3..0x74F][

[1D4..1FF] : 00; -- not used! ("RESERVED") [CR address = 0x753..0x7FF][]

0

END; [
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J— *************************************************************************************D

-— Specify values for addresses of User Configuration ROM for VME64x of TIM-6U V2-cardl]
-— Only every forth address is used. D08 O = 1 and A0l = 1.0

-— USER CR range for chip id, version and SN (VME64x): 0x001003-0x0010370]

-- chip id: 0x0001B01l1 => 0 for card nr, card nr comes in hardware from S31-sS28!!!!

-— see user cr.vhd !!![

-—- version: 0x0000100FL]

J— ****k**********~k*********k~k*‘k*******k‘k*********k'k****************************************ﬂ

0
DEPTH = 16; % Memory depth and width are required il
WIDTH = 8; % Enter a decimal number s
-
ADDRESS RADIX = HEX; % Address and value radixes are required U
DATA RADIX = HEX; % Enter BIN, DEC, HEX, OCT, or UNS; unless %[
% otherwise specified, radixes = HEX S
.
-— used address-bitsl]
-—- A05 A04 A03 AO02[]
O
CONTENTL]
BEGINL
0 00; -- chip id-register 3 (MSB) [USER CR address = 0x001003] [J
1 01; -- chip id-register 2 [USER CR address = 0x001007] O
2 BO; -- chip id-register 1 [USER CR address = 0x00100B] [J
3 11; -- chip id-register 0 [USER CR address = 0x00100F] [J
0
4 00; -- version-register 3 (MSB) [USER CR address = 0x001013] [
5 00; —-- version-register 2 [USER CR address = 0x001017] [J
9 10; -- version-register 1 [USER CR address = 0x00101B] [J
7 OF; -- version-register 0 [USER CR address = 0x00101F] [J
O
8 54; -- serial number byte 7 (MSB), ASCII "T" [SN address = 0x001023] [
9 49; -- serial number byte 6, ASCII "I" [SN address = 0x001027]0
A 4D; -- serial number byte 5, ASCII "M" [SN address = 0x00102B][]
B 5F; —-- serial number byte 4, ASCII " " [SN address = 0x00102F]C
-
C 56; —-- serial number byte 3, ASCII "V" [SN address = 0x001033] [J
D 32; -- serial number byte 2, ASCII "2" [SN address = 0x001037][
[E..F] : 00; -- not used! [CR address = 0x00103B-0x00103F][]
0
END; [
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1 Introduction

The VME chip TIM_ V2 works with the VME64x chip as controller for the VME-bus of the
TIM-6U_V2-card. There are VME-registers on it as the Registers for Programmable-chips-
configuration, General registers, Chip ID / version registers and JTAG registers (for details
see “VME chip register”). The VME-accesses to the TIM-chip are made via this chip too.

2 VME chip of TIM-6U_V2-card

2.1 Versionshistory

e VI1000: first design, A19 and A18 are not used in the decoder, but error in general-
command-register. DO NOT USE!! (HB050805).

e VIOOI: A19 and A18 are used in the decoder, causes problems with baseaddress for
DTTF-system. DO NOT USE!! (HB050805).

e V1002: based on V1000, but with new design for general-command-register. Error at
RESET _MODE. DO NOT USE!! (HB110805).

e VI003: based on V1002, but RESET MODE error corrected. DO NOT USE!!
(HB110805).

e V1004: based on V1002, but LOCKED LED only by TIM_LOCKED. DO NOT USE!!
(HB110805).

e VI1005: based on V1004, but write/read for general-register and configuration-register
implemented. DO NOT USE!! (HB170805).

e VI1006: based on V1005, but DSCYC for LED DELAY used, to prevent VME-access
indication of address-spikes on the end of VME transfer. [VIEWDRAW: new styled
symbols from P:\Lab3Lib\..\vme chip lib copied to local working directory]
(HB240805).

e VI1007: based on V1006, but lines ASCYC, ASSYNC, ASPULS and D08 E from
VMEG64x-chip represent the CARD NR[3:0] — from jumpers S27-S24 (HB310805).

e VI1008: based on V1007, but DSSYNC (with one clock delay) for read/write of TIM-chip
[VIEWDRAW: library P:\Lab3Lib\..\vme chip_lib used] (HB140905).

e V1009: based on V1008, but DTACK EXT and BERR _EXT are used as negative active
signals to VME64x-chip (because at power-up configuration of VME64X-CHIP is faster
than configuration of VME-CHIP and therefore wrong DTACK and BERR signals are
generated after configuration, which causes LEDs="on” of CAEN-controller).
JTAG_CTRL V1.5 implemented, because of Quartus 5.1 and EN JTAG is delayed to
have proper setup-time for addresses, because of syncronous version of VME64x-chip.
Lines ASCYC, ASSYNC, ASPULS and D08 E from VMEG64x-chip represent the
CARD NR[3:0] — from jumpers S31-S28. (HB050106).

2.2 Hardware

The VME64x-chip is an Altera EP1K100QC208-3.

2.3 Firmware
chip id: 0x0001Bn21 (n = CARD NR fromjunpers S31 — S28)
version: 0x00001009

2.4 VME access

2.4.1 Base address

Base address of all GT-slaves is encoded on A31-A25 (A24 not used), because of address
space of GTL-6U-card. See definition in VME64x-chip for TIM_ V2. The DTTF-system
works with base address on A23-A18.
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2.4.2 AM and datatransfer

GT-system:

AM=0x0D and 0x09 ,,extended data access* - for single access.

D16 ,,word access” - for all accesses.

A19 and A18 are 0, set by software during access to onboard-registers.
DTTF-system:

AM=0x3D and 0x39 ,,standard data access* - for single access.

D16 ,,word access” - for all accesses.
See definitions in VME64x-chip for TIM_ V2.

2.5 Chip selection on TIM-6U_V2-card
With the VME addresses A17-A16 the chip selection is done on the TIM-6U_V2-card.

A17 | A16 | Chip-name

0 0 | VME chip

0 1 | TIM-chip

GT-system:

A31-A24 => Base address — extended access modes

A23-A20 => not used

A19-A18 => not used (set to 0 by software during access to onboard-registers)
A17-A00 => Register-addresses

DTTF-system:

A31-A24 => not used — standard access modes

A23-A18 => Base address

A17-A00 => Register-addresses

2.6 VME chip register

Register for Programmable-chips-configuration:

A31..A24/A23..A18 | A17..A16 Al15..A06 A05..A01,(00)
8/6 bits 10bits Sbits
Base address 00 0000000000 Registers

2.6.1 VME chip address-table

The address-table lists the address-offset which has to be combined with the base-address of
the card. The address-offset is valid for the GT-system only, for the DTTF-system the
address-offset is different, because of the address-lines of the base address.
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A23-A00 => Register-name

Register for Programmable-chips-configuration:

0x000000 => CMD_ENPROG-register (write/read)
0x000002 => CMD_NPROG-register (write/read)
0x000004 => CMD _INIT-register (write/read)
0x000006 => STAT INIT-register (read)

0x000008 => STAT DONE-register (read)
0x00000A => Configuration register TIM-chip (write)

General pulse registers:

0x000010
0x000012

General registers:

0x000014
0x000016

=
=>

==
==

Command pulse register (write)
Status pulse register (read)

Command register (write/read)
Status register (read)

TTC-control registers:

0x000018

==

TTC control register (write/read)

TEST-OUT registers:

0x00001A
0x00001C

==
=>

TEST-OUT-10 register (write/read)
TEST-OUT-32 register (write/read)

Chip ID and version registers:

0x000020 => chip id register 3 (read)
0x000022 => chip _id register 2 (read)
0x000024 => chip id register 1 (read)
0x000026 => chip_id register 0 (read)
0x000028 => version_register 3 (read)
0x00002A => version_register 2 (read)
0x00002C => version_register 1 (read)
0x00002E => version_register 0 (read)
JTAG registers:

0x000030 => tdo_register (write/read)
0x000032 => tdi_register (write/read)
0x000034 => tms0_register (write/read)
0x000036 => tms1_register (write/read)
0x000038 => cnt32 register (write/read)
0x00003A => mode0 register (write/read)
0x00003C => model register (write/read)
0x00003E => mode2 register (write/read)

Access to/from TIM-chip (in GT-system) :

0x01XXXX

=

see TIM-chip
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2.6.2 Register for Programmable-chips-configuration

The TIM-chip (Virtex-II) is configurable by configuration device and by VMEbus
instructions. The selection is made by jumpers.

Register names D7..D1 DO
CMD ENPROG - ENPROG TIM
CMD NPROG - NPROG TIM
CMD INIT - INIT TIM

STAT INIT - INIT TIM
STAT DONE - DONE TIM
CONF _TIM - configuration data

2.6.2.1 CMD_ENPROG-register

0x000000 => CMD_ENPROG-register (write/read)

Bit 0 of the CMD_ENPROG-register allows sending the configuration bits via VME-bus to
the TIM-chip.

2.6.2.2 CMD _NPROG-register

0x000002 => CMD_NPROG-register (write/read)

Data-bit 0 = 1 of this register set the NPROG-signal of TIM-chip active. Then it should be
reset to 0. Then the TIM-chip enters into the configuration procedure. The FPGA either waits

for configuration data (slave mode) sent via VME or starts to read configuration bits from a
serial PROM (master mode).

2.6.2.3 CMD_INIT-register

0x000004 => CMD_INIT-register (write/read)

Data-bit 0 = 1 of this register set the NINIT-signal of TIM-chip active.
2.6.2.4 STAT INIT-register

0x000006 => STAT_INIT-register (read)

Read the status of the NINIT-signal of TIM-chip (data-bit 0)

2.6.2.5 STAT DONE-register

0x000008 => STAT DONE-register (read)

Read the status of the DONE-signal of TIM-chip (data-bit 0). After a successful configuration
the TIM-chip sets DONE =1.

2.6.2.6 Configuration register TIM-chip

0x00000A => Configuration register TIM-chip (write)

The register is used to load the configuration bits into the TIM-chip (Virtex-II).

A write access to this register generates a CCLK and sends the data-bit 0 as DIN-signal to the
TIM-chip, if the CMD ENPROG-register bit has been set before. The VME accesses are
repeated until the last bit has been loaded into the TIM-chip.
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2.6.3 General pulse registers

Register names D3 D2 D1 D0
Command Pulse | SET RUNNING | RES TIMM RES DCM PWRDWN
“Reg (pulse) (pulse™®) TIMM (pulse) TIM (pulse)
Status Pulse Reg RUNNING LOCKED | TIM LOCKED not used

LED

*) also generated by RESET MODE

Register names D7 D6 DS D4
Command Pulse not used not used not used not used
_Reg
Status Pulse Reg not used not used TTC ERROR TTC LOCKED

2.6.3.1 Command pulse register

0x000010 => Command-pulse-register (write)

D0: PWRDWN_TIM = 1 sends a low active pulse to the TIM-chip setting it into power
down mode. NPWRDWN B is sent as an open drain signal from the VME-TIM V2-
chip to the TIM-chip.

Remark from data sheet:

The power-down sequence enables a designer to set the device into a low-power,
inactive state. The sequence is initiated by pulling the PWRDWN _B pin Low. To
monitor power-down status, observe the PWRDWN B pin. When asserted, power-
down has completed. After a successful wake-up, the status pin de-asserts. While
powered down, the only active pins are the PWRDWN_B and DONE. All inputs are off
and all outputs are 3-stated. While in the POWERDOWN state, the Power On Reset
(POR) circuit is still active, but it does not reset the device if Vcenr, Veco, or Vecaux
falls below its minimum value. The POR circuit waits until the PWRDWN_B pin is
released before resetting the device. Also, the PROG B pin is not sampled while the
device is in the POWERDOWN state. The PROG B pin becomes active when the
PWRDWN _B pin is released. Therefore, the device cannot be reset while in the
POWERDOWN state. The wake-up sequence is the reverse of the power-down
sequence.

D1: RES DCM_TIMM = 1 sends a high active pulse to the TIM-chip, to forces the DCM
module to lock.

D2: RES_TIMM =1 sends a high active pulse to the TIM-chip, to reset logic.

D3: SET_RUNNING = 1 sends a high active pulse to set board in RUNNING mode.

D7-D4: not used.

2.6.3.2 Status pulse register

0x000012 => Status-pulse-register (read)

DO:  not used.

D1: TIM_LOCKED =1 indicates, that the DCM module of the TIM chip is locked to the
40 MHz clock.
This status bit has to be checked immediately after the configuration of the TIM chip
and before any other actions.

D2: LOCKED_LED is the status of TIM LOCKED-signals (TTC LOCKED is not
included in LOCKED LED).

D3: RUNNING = 1 board is active.
If RUNNING = 0, send a SET RUNNING command via VME.

D4: TTC_LOCKED =1 QPLL of TTCrg-module has locked.

7
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D5: TTC_ERROR =1 TTCrg-module has an error.
D7-Dé6: not used.

2.6.4 General registers

Register names D3 D2 D1 DO

Command Reg SEL VME CONF not used CROSS SWITCH
CABLES

Status Reg not used STATUS SEL not used not used

VME

Register names D7 D6 D5 D4

Command Reg not used not used not used SEL. BACKPL

Status Reg not used DTTF MODE | JTAG JUMPER not used

2.6.4.1 Command register

0x000014 => Command-register (write/read)

D0: CROSS_SWITCH =1 selects differential TTC-clock to PLL and PLL-clock to
backplane.
CROSS_SWITCH = 0 selects differential TTC-clock to PLL and to backplane

D1: notused.

D2: VME_CONF =1 enables configuration of TIM-chip via VME and switches external
mux from PROM to VME.

D3: SEL_CABLES =1 switches JTAG-chains to cables (MasterBlaster and Parallel-
Cable-1V).

D4: SEL_BACKPL = 1 switches JTAG-chains to backplane connection via
SCANPSCI110 (if SEL_CABLES =0).

Truthtable for D4 and D3:

D4 D3
0 0 JTAG-chains via VME
X 1 JTAG-chains via cables
1 0 JTAG-chains via backplane

2.6.4.2 Status register

0x000016 => Status-register (read)

DO0: not used.

D1: notused.

D2: STATUS_SEL_VME = 1 indicates, that configuration of TIM-chip via VME is
selected.
For configuration of TIM-chip via VME, set VME CONF = I in the Command-
register.

D3: not used.

D4: not used.

D5: JTAG_JUMPER =1 indicates, that SEL_CABLE JTAG-jumper (JP50) is inserted.
Therefore JTAG-chains are connected to cables (MasterBlaster and Parallel-Cable-
IV).
For changing the sources of JTAG-chains, remove the jumper and make the selection
with SEL_CABLES and SEL_BACKPL in the Command-register.

D6: DTTF _MODE =1 operation in DTTF-system is selected by jumper.
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(DTTF_MODE = 0 operation in GT-system is selected).

2.6.5 TTC-control register
The TTC-control register is used to setup the QPLL of the TTCrg-module.

Register names D3 D2 D1 D0

TTC control FOSELECTS3 FOSELECT2 FOSELECTI1 FOSELECTO

Register names D7 D6 D5 D4

TTC control EXT CTRL MODE NRESET (pulse) / | AUTORESTART
FOSELECTS / FOSELECT4

2.6.5.1 TTC control register

0x000018 => TTC-control-register (write/read)

D3-D0: FOSELECT]|3:0] these signals (including FOSELECT[5:4]) control the VCXO
free running oscillation frequency when the signal “externalControl”
(EXT_CTRL) is set to “1”. If “externalControl” is set to “0” these signals have
no influence on the operation of the QPLL.

D4: AUTORESTART / FOSELECT4

If “externalControl” = 0, AUTORESTART = 0 automatic restart of the PLL is
disbled, a frequency calibration will only occur after a reset.
If “externalControl” = 0, AUTORESTART = 1 automatic restart of the PLL is
enabled, a frequency calibration will only occur each time the PLL is detected to be
unlocked or after a reset.
If “externalControl” = 1, AUTORESTART becomes FOSELECT4.
D5: NRESET /FOSELECTS
If “externalControl” = 0, active low reset signal. It initiates a frequency calibration
cycle and lock acquisition.
If “externalControl” = 1, NRESET becomes FOSELECTS.
D6: MODE =0 120 MHz frequency multiplication mode (120 MHz crystal required).
MODE =1 160 MHz frequency multiplication mode (160 MHz crystal required).
D7: EXT_CTRL (“externalControl”) = 0 the VCXO centre frequency is set by automatic
frequency calibration procedure.
EXT_CTRL =1 the VCXO free running frequency is set by the signals
FOSELECTT[5:0].

Examples for combination of D7 and D5:
e Reading from TTC-control-register after power-up gives 0x20, because D5 (NRESET
is inactive) is ‘1’ and D7 is ‘0’.
e  Writing 0x20 to TTC-control-register causes a negative pulse on D5 (NRESET pulse).
e  Writing 0x80 to TTC-control-register enables FOSELECTS5 on DS.

2.6.6 TEST-OUT registers

The TEST-OUT registers select the signals for the four testoutputs (TEST P[3:0]). In the
register there is to set the 4-bit code for 16 selectable internal signals for each testoutput. See
the following table:

TEST Px [3:0] | selected signal

0000 V Al
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0001 V A2

0010 V A3

0011 V A4

0100 V_AS

0101 V_Al6

0110 V Al7

0111 CMD PULSE GEN

1000 STAT PULSE GEN

1001 WR CMD GEN

1010 RD STAT GEN

1011 WR TTC CTRL

1100 WR TEST OUT 10

1101 WR TEST OUT 32

1110 EN JTAG

1111 DTACK JTAG
2.6.6.1 TEST-OUT-10 register
Register names D3 D2 D1 D0
TEST-OUT-10 TEST PO 3 TEST PO 2 TEST PO 1 TEST PO 0
Register names D7 D6 D5 D4
TEST-OUT-10 TEST P1 3 TEST P1 2 TEST P1 1 TEST P1 0
0x00001Aa => TEST-OUT-10 register (write/read)
2.6.6.2 TEST-OUT-32 register
Register names D3 D2 D1 D0
TEST-OUT-32 TEST P2 3 TEST P2 2 TEST P2 1 TEST P2 0
Register names D7 D6 D5 D4
TEST-OUT-32 TEST P3 3 TEST P3 2 TEST P3 1 TEST P3 0
0x00001C => TEST-OUT-32 register (write/read)

2.6.7 Chip ID and version registers

2.6.7.1 Definitions
Chip id register and version_register have fixed values in the hardware. These registers have

read access only.

The versions 0x00000000 - 0xO0000O0FFF are used for tests.

The versions 0x00001000 - OxFFFFFFFF are used for runs in CMS.
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2.6.7.2 Settings

TIM-6U_V2-card:
chip_id: 0x0001B021 (CARD NR comes from jumpers S27-524)
version: 0x00001008

2.6.7.3 Chip ID and version registers addresses

A23-A00 => Register-name

0x000020 => chip_id_register_3 (read)

D7 | D6 [ D5 D4 | D3| D2|DI1][Do

chip ID [31..24]

0x000022 => chip _id_register 2 (read)

D7 | D6 | D5| D4 | D3| D2|DI|Do

chip ID [23..16]

0x000024 => chip_id_register_1 (read)

D7 | D6 [ D5 D4 | D3| D2]|DI1][Do

chip ID [15..08]

0x000026 => chip_id_register 0 (read)

D7 | D6 | D5 | D4 | D3| D2|DI|Do

chip ID [07..00]

0x000028 => version_register_3 (read)

D7 | D6 | D5 D4 | D3| D2|D1|D0

version [31..24]

0x00002A => version_register 2 (read)

D7 | D6 | D5 | D4 | D3| D2 [DI|DO

version [23..16]

0x00002C => version_register_1 (read)

D7 | D6 | D5 | D4 | D3 | D2 | DI | DO

version [15..08]

0x00002E => version_register 0 (read)

D7 | D6 [ D5| D4 | D3| D2]|DI1][Do

version [07..00]

2.6.8 JTAG-registers

2.6.8.1 Definitions

JTAG registers are used to control JTAG-chains via VME-bus.
For details see JTAGController.vhd from Hannes Sakulin.
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2.7 DTACK/BERR-generation

Writing to writeable registers and reading from readable registers generates a DTACK signal.
Access to/from TIM-chip generates a DTACK signal.
A BERR signal is generated only from the TIM-chip!

12
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CHIP ID VERSION.vhd - 31.08.2005 10:25:15

____________________________________________________________ [

-= --0

-- LOGIC CORE: vme-chip logic --0

-—- MODULE NAME: chip id version --0

—— INSTITUTION: Hephy Vienna --0

-—- DESIGNER: H. Bergauer --0

-= --0

-—- VERSION: V2.0 --0

-- DATE: 08 2005 --0

-= --0

—-— FUNCTIONAL DESCRIPTION: --0

-- chip id and version register (read only) --0

-= --0

____________________________________________________________ [

LIBRARY ieee;[]

USE ieee.std logic 1164.ALL;[]

LIBRARY altera;l]

USE altera.maxplus2.ALL;[]

g

USE work.constant pkg.ALL;[]

d

ENTITY chip id version IS[]

PORT (LI
VDATA : INOUT STD LOGIC VECTOR(7 DOWNTO O0) ;[
CARD NR : IN STD_LOGIC VECTOR (3 DOWNTO 0) ;[I
CHIP ID : IN STD LOGIC VECTOR(3 DOWNTO O0) ;[
VERSION : IN STD LOGIC VECTOR(3 DOWNTO 0)) ;0

END chip id version;[]

d

ARCHITECTURE rtl OF chip id version IS[]

g

-- CONSTANT for card name and version defined in working-dir\vhdl !!![]

d
SIGNAL chip id value : std logic vector (31 downto 0);[]

—-— CONSTANT chip id value: STD LOGIC VECTOR(31 DOWNTO 0) := X"0001B221"; -- TIM-6U V2 #2 - v4 !!![]
CONSTANT cms gt: STD LOGIC VECTOR (15 DOWNTO 0) := X"0001"; -- fixed code for GT-system = 0x0001[]

-- CONSTANT card name: STD LOGIC VECTOR (3 DOWNTO 0) := X"B"; -- TIM-6U V2 => OxB[]

-— card nr will be delivered from VME64x-chip in future HB250805[]

—-— CONSTANT card nr: STD LOGIC VECTOR(3 DOWNTO 0) := X"O"; -- fixed code for card nr = 0x00
CONSTANT chip name: STD LOGIC VECTOR (3 DOWNTO 0) := X"2"; -- fixed code for chip name = 0x2[]
CONSTANT chip nr: STD LOGIC VECTOR(3 DOWNTO 0) := X"1"; -- fixed code for chip nr = 0x1[]

d

BEGINDJ

chip id value <= cms gt & card name & card nr & chip name & chip nr;[]

d

d
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-—- chip id and version register (read only)U
tri chip id 3:0J
FOR i IN O TO 7 GENERATEL]
call chip id 3: trill
PORT MAP (chip id value (i+24),[]
chip id(3),0
vdata (i) ) ;[
END GENERATE tri chip id 3;[
0
tri chip id 2:0J
FOR i IN O TO 7 GENERATEL]
call chip id 2: trill
PORT MAP (chip id value(i+l6),U
chip id(2),0]
vdata (1)) ;0
END GENERATE tri chip id 2;0
0
tri chip id 1:0J
FOR i IN O TO 7 GENERATEL]
call chip id 1: trill
PORT MAP (chip id value (i+8),0
chip id(1),0]
vdata (1)) ;0
END GENERATE tri chip id 1;0
0
tri chip id 0:0J
FOR i IN O TO 7 GENERATEL]
call chip id 0: trill
PORT MAP (chip id value (i) ,[]
chip id(0),0]
vdata (i) ) ;[
END GENERATE tri chip id 0;[
0
tri version 3:[]
FOR i IN O TO 7 GENERATEL]
call version 3: trill
PORT MAP (version value (i+24),U
version (3),[]
vdata (i) ) ;[
END GENERATE tri version 3;[I
0
tri version 2:[]
FOR i IN O TO 7 GENERATEL]
call version 2: trill
PORT MAP (version value (i+16),[]
version (2),[]
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vdata (1)) ;U
END GENERATE tri version 2;[]
O
tri version 1:[J
FOR 1 IN O TO 7 GENERATE[]

call version 1: trill
PORT MAP (version value (i+8),0

version (1) ,[]

vdata (1)) ;U
END GENERATE tri version 1;[]
O
tri version 0:[]
FOR 1 IN O TO 7 GENERATEL[]

call version 0: trill
PORT MAP (version value (i) ,U

version (0),[]

vdata (1)) ;U
END GENERATE tri version 0;[]
O
END ARCHITECTURE rtl;[l
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-- Title : Top of JTAG Controller for vme-chip of GT-boardsl]
-- Project HN

-- File : jtag ctrl.vhdl

-—- Author : H. Bergauerl]

-— Company HN

-—- S$Dhate: 2006/01/05 08:54:17 sO
-— SRevision: 1.5 S0

library IEEE;[

library work;![]

0

use IEEE.std logic 1164.all;[]
use IEEE.numeric std.all;[]

0

LIBRARY altera;[]

USE altera.maxplus2.ALL;[J

O
________________________________________________________________________ 0J
-- Entity Declarationl!
________________________________________________________________________ D
O
entity jtag ctrl isl]
port (LI
addr : in std logic vector (3 downto 1);[I
data : inout std logic vector (7 downto 0) ;0
clk : in std logic;[]
en jtag : in std logic;U
-= dssync : in std logic;[]
write : in std logic;[Q
nsysres : in std logic;[]
dtack : out std logic;U
tck O : out std logic;[]
tck 1 : out std logic;Q
tms 0 : out std logic;[
tms_1 : out std logic;[]
tdo O : out std logic;[]
tdo 1 : out std logic;Q
tdi 0 : in std logic;[]
tdi 1 : in std logicl]
N
end; ]
0
________________________________________________________________________ D
-- Architecture declarationl]
________________________________________________________________________ O
0
architecture rtl of jtag ctrl isl]
0
-- address parameters for JTAGControllerl]
constant base address : integer := 0;[]
constant address increment : integer := 2;[
constant addr _high : integer := 3;[]
constant addr low : integer := 1;[
0
component JTAGController isl]
generic (UJ
base address : integer 0; -- base address (in bytes)l]
address_increment : integer := 2; -— increment (2 for word access,l[]
-- 4 for long word access)!l]
addr _high : integer := 3; -- upper index of vme addr vectorl]
addr low : integer := 1 -- lower index of vme addr vectorl]
)i U
0
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port (LI
0
-- JTAG portl!
-— to be connected directly to I/O pins of chipl]
oTck out std logic; U
oTms0 out std logic;[]
oTms1l out std logic;[
oTdo out std logic;[]
iTdi0 in std logic;l]
iTdil in std logic;[]
O
-- VME portl!
vme addr in std logic vector (addr high downto addr low); U
0
vme data in std logic vector (15 downto 0); -- has to be at least 8 bitl]
vme en in std logic; -— should not be a pulse when writingl]
vme wr in std logic; -— state. must remain for at least twoll
-- clocks after enable goes to 0L
vme dtack out std logic; -- not inverted]
0
vme data out out std logic_vector (15 downto 0);[]
vme en_ out out std logic;[]
O
-- Clock and controll]
clk : in std logic;l]
reset : in std logic); -- asynchronous reset, active highl]
end component;[]
0
-- signal vme en jtag std logic;[]
signal en tri std logic;[]
signal tck std logic;l]
signal tdo std logic;[]
signal data jtag std logic vector (15 downto 0);[U
signal data in std logic vector (15 downto 0);[]
signal data out std logic vector (15 downto 0) ;[
signal sysres std logic;[
0
beginl]
-—- verandert HB191205 wegen Quartus 5.1 Fehlermeldungl]
0

en tri <= en_jtag AND NOT write;[]
-—-data <= data out (7 downto 0) ;U
data_in <= X"00" & data(7 downto 0) ;0
tck 0 <= tck;U
tck 1 <= tck;U
tdo 0 <= tdo;[]
tdo 1 <= tdo;[]
sysres <= NOT nsysres;[]
0
inst jtag: JTAGController(]
generic map (base address,
port map ([J
oTck => tck,[]
oTms0 => tms_0,[]
oTmsl => tms 1,[]
oTdo => tdo,[]

address_increment, addr high,

iTdi0 => tdi 0,0

iTdil => tdi 1,0

vme addr => addr,l]

vme data => data in,l[]

-- vme en => vme_en Jjtag,l]

vme en => en jtag,l

vme wr => write,[]

vme dtack => dtack,[]

vme data out => data_ jtag,l]
clk => clk,[]
reset => sysresl]

O

addr_ low)[
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tri loop:0
FOR i IN O TO 7 GENERATEL
inst tri: trill
PORT MAP (data jtag(i), en tri, data(i)) ;[
END GENERATE triiloop;D
0
end rtl;[
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_______________________________________________________________________________ D
-- Title : JTAG Controllerl]
-- Project HN
_______________________________________________________________________________ ’_‘
-- File : JTAGController.vhd]
-- Author : SAKULIN Hannes <hsakulin@dsy-srv3.cern.ch>[]
-— Company HN
_______________________________________________________________________________ ’_‘
-— Description: Simplified version of a ScanPSC100 JTAG controller [I
_______________________________________________________________________________ D
-- $Date: 2004/10/25 12:54:54 S[]
-- S$Revision: 1.10 $[J
_______________________________________________________________________________ D
-- Revision-Description:[]
—-— generic parameter for address width of vme addr implemented (HB)U
_______________________________________________________________________________ ’_‘
0
_______________________________________________________________________________ D
-- based on:[]
0
-- File name: Controller soc2.vhd %[
-- Title: VHDL Controller Chip for the PHTF Soc2[]
—-- Author: JEJr. %0
-- This VHDL Modul of the Board’s VME Controllerl]
-- Version | Author | Mod. Date | Change |[[]
——————————— Rt Dot i
-— 1 | JEJr | 31.03.2004 | First design (derived from ETTF contr jxx) |0
——————————— === | s
0
library IEEE;[
library work;[l
0
use IEEE.std logic 1164.all;U
use IEEE.numeric std.all;[]
USE IEEE.STD LOGIC UNSIGNED.ALL; -- for +- operatorsl]
________________________________________________________________________ ’_‘
-- Entity Declarationl!
________________________________________________________________________ D
O
0
entity JTAGController isl!
generic (UJ
base address : integer := 0; -— base address (in bytes)[
address_increment : integer := 2; -— increment (2 for word access,l[]
-- 4 for long word access)!l]

addr _high : integer := 3; -- upper index of vme addr vectorl]

addr low : integer := 1 -- lower index of vme addr vectorl]

) i U

0
port (U

O

-- JTAG portl!

-- to be connected directly to I/0 pins of chipl]

oTck : out std logic; 0

oTms0 : out std logic;U

oTmsl : out std logic;l]

oTdo : out std logic;U

iTdi0 : in std logic;[]

iTdil : in std logic;[
0

-- VME portl]

vme addr : in std logic vector (addr high downto addr low); [J

O

vme data : in std logic vector (15 downto 0); -- has to be at least 8 bitl]

vme_en : in std logic; -- should not be a pulse when writingl]

vme wr : in std logic; -- state. must remain for at least twol]

-- clocks after enable goes to 0L

vme dtack : out std logic; -- not inverted!]

0
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vme data out : out std logic vector (15 downto 0);[U
vme en_ out : out std logic;[]
O
-- Clock and controll]
clk : in std logic;U
reset : in std logic); -- asynchronous reset, active highl]
O
end; ]
0
_______________________________________________________________________________ D
-- VME signals:[]
-- 0
-- the unit assumes that data and address are valid for the whole timel]
-- that vme en is activell
--0
-— the unit further assumes that vme en is a synchronous signal (nol]
-— asynchronous clear) as the falling edge of vme en is used to trigger actions.[
_______________________________________________________________________________ D
O
0
________________________________________________________________________ D
-- Architecture declarationl]
________________________________________________________________________ O
0
architecture behavioral of JTAGController is[]
0
-- need the following attributes to force Synplify to usell
-- input and output flip-flopsl]
-— (currently does not work for TDI, TMS)![]
attribute syn useioff : boolean;[]
attribute syn useioff of behavioral : architecture is true;[]
0
-- JTAG Registersl]
0
signal mode0 reg : std logic vector( 7 downto 0);U
signal model reg : std logic vector( 7 downto 0);[U
signal mode2 reg : std logic vector( 7 downto 0);U
signal cnt32 reg : unsigned (31 downto 0);[]
signal tmsO0 reg : std logic vector( 7 downto 0);U
signal tmsl reg : std logic vector( 7 downto 0);[U
signal tdo reg : std logic _vector( 7 downto 0);[I
signal tdi reg : std logic _vector( 7 downto 0);[]
O
0
-- JTAG Register Enable Signalsl]
0
signal ena : std logic;[]
signal mode0 ena : std logic;[l
signal model ena : std logic;[]
signal mode2 ena : std logic;[]
signal cnt32 ena : std logic;[]
signal tms0 ena : std logic;[]
signal tmsl ena : std logic;[]
signal tdo_ena : std logic;[]
signal tdi ena : std logic;[]
0
signal tdi ena d : std logic;U
signal tdi _ena d2 : std logic;[]
O
signal tdi stat : std logic;[]
0
-- JTAG status signalsl]
signal cnt loaded : std logic;[]
signal tdo empty : std logic;[
signal tms0_empty : std logic;[]
signal tmsl empty : std logic;[]
signal tdi full : std logic;[]
signal cnt loaded del : std logic;[]
signal tdo_empty del : std logic;[]
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signal
signal
signal

signal
signal

signal
signal
0

tms0 _empty del
tmsl empty del

tdi full del

cnt pointer
dtack ff

tms0 _a exit
tmsl a exit

std logic;U
std logic;[]
std logic;Q

unsigned ( 1 downto 0);[]

std logic;[]

std logic;[
std logic;[]

--DTACK flip-flopsl]

O
signal
signal
signal
signal
signal

0o

signal
signal
signal

signal

signal

signal

signal
signal
signal
signal
signal
signal
signal
signal

signal
signal
signal
signal
signal
signal
signal
signal

tdo rdy ff
tdi rdy ff
reg rdy ff
reg rdy ff del
ds del sig

JTAG Registersl]

jtag_ck cnt
jtag ck
jtag ck pulse

shift enable
tms01 sig
cnt001

tdo_enable
tdi enable
cnt32 enable
tms0_enable
tmsl enable
auto tms h
int reset
int dtack

cnt stat
cnt stat del
tms0_stat
tms0_stat del
tmsl stat
tmsl stat del
tdo_stat
tdo stat del

std logic;

std logic;U
std logic;[]
std logic;Q
std logic;[
std logic;U

unsigned

std logic;[]

std logic;[

std logic;[Q
std logic;[
std logic;U
std logic;[]
std logic;Q
std logic;[
std logic;[]
std logic;[]

std logic;[
std logic;[]
std logic;[]
std logic;Q
std logic;[
std logic;l]
std logic;[]
std logic;Q

-- JTAG Outputs internal namel]

signal
signal
signal
signal
signal

stms0
stmsl
stdo

stdi0
stdil

std logic;[Q
std logic;[
std logic;U
std logic;[]
std logic;Q

function addr match ([J

constant vme addr
constant address

return boolean isl]

variable my addr vec

begin

std logic vector;l
integer)

(2 downto 0) ;U
std logic;Q
std logic;[

-—- Memorize last TMS actionl!

-- in bytesl]

-— process vme addr decodel]

my addr_ vec

:= std _logic vector( TO _UNSIGNED

std logic vector (vme addr'high downto 0) ;0

( address, vme_addr'high+l )

) U

Page 3



JTAGController.vhd -

31.08.2005 10:26:49

O
signal vme en d std logic;[
0
signal nreset std logic;[]
signal vme cycend p std logic;Q
0
begin -- Mainl]
0
nreset <= not reset;L[]
0
-— Address Decodel]
0
0
tdo_ena <= vme_en when addr match (vme addr, base address)
tdi _ena <= vme_ en when addr match (vme addr, base address+
tms0 _ena <= vme en when addr match(vme addr, base address+
tmsl ena <= vme en when addr match(vme addr, base address+
cnt32 ena <= vme en when addr match(vme addr, base address+
mode0 ena <= vme en when addr match(vme addr, base address+
model ena <= vme en when addr match(vme addr, base address+
mode2 ena <= vme_en when addr match (vme addr, base address+
0
ena <= mode0 enall
or model enall
or mode2 enall
or ( tdi ena and tdi full )0
or cnt32 enall
or tdo_enall
or tmsO_enall
or tmsl ena;[
O
-—- Synchronizationl]
O
Synchro process (clk, nreset)l[!
0
beginl]
if nreset = '0' thenl]
vme cycend p <= '0';[
vme _en d <= '0';[]
elsif clk'event and clk='1l' thenl]
vme en d <= vme en;[]
0
if (( vme en = '0' ) and ( vme en d = '1' )) thenl]
vme cycend p <= '1';[
elsel]
vme cycend p <= '0';[
end if;[]
end 1if;[]
end process Synchro;[]
0
0
-—- Write registersl]
0
write reg: process (clk, reset) [J
begin -- process write regl]
if reset = 'l' thenl]
mode(0_reg <= "00100000"; =--HS[]
model reg <= (others => '0"'),;l

return my addr vec(addr high downto addr low) =
end; ]

mode2 reg (1 downto 0) <= (others => '0');[]
elsif clk'event and clk = 'l' then -- rising clock edgel]
if int reset = 'l' thenl]

else '0';0
address_increment)
address_increment*2)
address_increment*3)
address_increment*4)
address_increment*5)
address_increment*6)
address_increment*7)

else
else
else
else
else
else
else

vme addr (addr _high downto addr low) ;U

'O'
'(C
'C
'C
'C
'C
'C
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modeO reg <= "00100000"; --HS[

model reg <= (others => '0"') ;U

-- do not reset mode2 as it is being written toll
end if; 0J

if (vme wr = 'l') thenl
if (mode0 ena = 'l' and vme en d = '0') then mode0 reg <= vme data(7 downto 0); er
if (model ena = 'l' and vme en d = '0') then model reg <= vme data(7 downto 0); er
if (mode2 ena = 'l' and vme en d = '0') then mode2 reg(l downto 0) <= vme data(l c
end 1if;[]
end 1if;[]
end process write reg;[]
0
-- mode registers are completel]
_____________________________________________________________________________ D
-- Connect status signals to registersl!
_____________________________________________________________________________ ’_‘
0
tdo_enable <= model_reg (7);U
tdi enable <= mode0 reg (6);U
cnt32 enable <= modeO reg (5) ;0
tms0_enable <= modeO reg (4);[]
tmsl enable <= modeO reg (3);U
auto _tms h <= mode0 reg (1);U
-- mode0, bit 0: loopback not implemented.l[!
0
0
int reset <= mode2 reg (1);O
0
0
0
-- mode2, bit 0: single step not implementedl]
-- mode2, bit 2: update status not implemented (status is always updated)[]
-- mode2, bit 3: continuous update not implemented (status is always updated)l[]
0
mode2 reg (7) <= tdo_empty;l]
mode2 reg (6) <= tdi full;[
mode2 reg (5) <= not cnt loaded;l
mode2 reg (4) <= tms0_empty;[]
mode2 reg (3) <= tmsl empty;[
mode2 reg (2) <= shift enable; --27?727?0
0
0
-- TBD: jtag mode 2 reg reset bit has to return to 0 after resetl]
0
-- mode2, bit0: Single step CNT32 not implemented.[]
0
_____________________________________________________________________________ D
-- Read registers(]
_____________________________________________________________________________ D
0
vme data out <= ( "00000000"™ & mode0O reg ) when mode0O ena = '1'[l
else ( "00000000"™ & model reg ) when model ena = '1'[]
else ( "00000000" & mode2 reg ) when mode2 ena = '1'[]
else ( "00000000" & tdi reg ) when (( tdi ena = 'l' ) and ( tdi_ full =
else ( "00000000™ & std logic vector ( cnt32 reg ( 7 downto 0 ))) wher
else ( "00000000"™ & std logic vector ( cnt32 reg ( 15 downto 8 ))) wher
else ( "00000000"™ & std logic vector ( cnt32 reg ( 23 downto 16 ))) wher
else ( "00000000" & std logic vector ( cnt32 reg ( 31 downto 24 ))) wher
else (others => '0") ;[
0
vme _en out <= ena;[!
0
_______________________________________________________________________________ D
-- DTACK generationl]
_______________________________________________________________________________ D
0

-- we do need a special dtack generation:[!
-- dtack is delayed if registers are not ready whenl]
-= reading from tdi or writing to tms0/1, tdo and cnt32.0]
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0
-— HS : do not yet understand ds_synch story .U
O
0
Dtack Synchro : process (clk, nreset)l]
0
beginl]
0
if nreset = '0' thenl]
reg rdy ff <= '0';0
- ds del sig <= '0";0
elsif clk'event and clk='1l' thenl]
-= if ds _synch = "00" thenl]
-= ds _del sig <= '0';[]

-- elsif ( not (ds_synch = "00" ) and valid address = 'l' ) thenl]

-- ds del sig <= '1';0]
-= end 1if;[]

-- if ds_synch = "00" thenl]
- reg rdy ff <= '0';0
-- elsif ds del sig = 'l' thenl!
if ena = '0' thenl
reg rdy ff <= '0';0
elsell
if ( tdi_ena or tdo_ena or tmsO _ena or tmsl ena or cnt32 ena)
reg rdy ff <= dtack ff;[]
elsell
reg rdy ff <= '1';[
end 1f;[]
end if;Q]
end if;[]
end process Dtack Synchro;[]
[
0
Dtack del proc : process ( clk, nreset)[
0
beginl]
if ( nreset = '0' ) thenl]
reg rdy ff del <= '0';0
-- dtack del <= '0"';0

elsif clk'event and clk='1l' thenl]
reg rdy ff del <= reg rdy ff;[
- dtack del <= int dtack;[]
end if;[]
end process Dtack del proc;Ll
O
int dtack <= reg rdy ff del and ena;[

vme dtack <= int dtack;[

[ -

-- generate dtack only when register is ready to be read/writtenl]

-— HS: deadlocks: two successive writes to cnt without [J
0

0

Jtag _dtack : process ( clk, nreset)l

beginl]
if ( nreset = '0' ) thenl]
dtack ff <= '0';0J
elsif clk'event and clk='1l" thenl]
if ena = '1l' thenl!

if (( cnt32 ena = '"1' ) and ( vme wr = 'l' ) and ( cnt loaded
dtack ff <= '1';[
elsif (( cnt32 ena = '1l' ) and ( vme _wr = '0' )) thenl]

ll'

'O'

thenl]

)) thenl]
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dtack ff <= '1';[]

end if;[l
0
if (( tdo ena = '1l'" ) and ( vme wr = '1' ) and ( tdo empty = '1' )) thenll
dtack ff <= '1';[
elsif (( tdo ena = 'l' ) and ( vme wr = '0' )) thenl]
dtack ff <= '1';[J
end if;[]
0
if (( tmsO ena = '1l' ) and ( vme wr = 'l' ) and ( tmsO empty = '1' )) thenl]
dtack ff <= '1';[J
elsif (( tmsO ena = '1'" ) and ( vme wr = '0' )) thenl]
dtack ff <= '1';0
end if;[l
0
if (( tmsl ena = '1' ) and ( vme wr = '1' ) and ( tmsl empty = '1' )) thenl]
dtack ff <= '1';[
elsif (( tmsl ena = '1l' ) and ( vme wr = '0' )) thenl]
dtack ff <= '1';[J
end if;[]
0
if (( tdi_ena = '1"'" ) and ( vme _wr = '0' ) and ( tdi full = '1' )) thenl]
dtack ff <= '1';[J
elsif (( tdi ena = '"1l' ) and ( vme wr = '1' )) thenll
dtack ff <= '1';[
end if;[l
0
elsell
dtack ff <= '0';0
end if;[l
0
0
end if;[]
end process Jtag dtack;[
0
0
0
0
0
0
__________________________________ ]
-—- Generate JTAG Clock 40 MHz / 4 = 10 MHz[
__________________________________ j
JTAG Clock : process (clk, nreset)l]
0
beginl]
0
if ( nreset = '0' ) thenl]
0
jtag_ck cnt <= (others => '0"'") ;[
jtag ck <= '0";0
jtag ck pulse <= '0";0
0
0
elsif clk'event and clk='1l' thenl]
0
if ( shift enable = '1' ) thenl
jtag ck cnt <= jtag ck cnt + 1;[]
end if;[l
0
if ( shift enable = '0' ) thenl]
jtag _ck cnt <= (others => '0"');[]
end if;[l
0
jtag _ck <= jtag ck cnt (2);0
0

-- pulse on rising JTAG clockl]
if (( jtag ck cnt (2) = '1l' ) and ( jtag ck = '0' )) thenl]
jtag _ck pulse <= '1';[]
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elsell
jtag _ck pulse <= '0';[]
end if;[l
0
end if;[]
end process JTAG Clock;[
0
-- memorize last TMS operationl]
0
TMSmem process (clk, nreset)l[!
0
beginl]
if ( nreset = '0' ) thenl]
tms01 sig <= '0"';0
elsif clk'event and clk='1l' thenl!
if tms0 _enable = '1l' thenl]
tms01 sig <= '0';0
elsif tmsl enable = 'l' thenl]
tms01 sig <= '1';[]
end if;[l
end if;[l
end process TMSmem; (]
0
0
cnt001 <= '1' when ( cnt32 reg = "00000000000000000000000000000001™ ) else
0
-— 32 bit counterl]
0
Counter process (clk, nreset)l[]
0
beginl]
0
if ( nreset = '0' ) thenl]
0
cnt32 reg <= (others => '0") ;0
cnt pointer <= (others => '0"') ;0
cnt_stat <= '0';0
cnt _stat del <= '0';U
cnt loaded <= '0';0
cnt loaded del <= '0';[
tms0_a exit <= '0';0
tmsl a exit <= '0';0
0
elsif clk'event and clk='1l' thenl]
if int reset = 'l' thenl]
cnt32 reg <= (others => '0"'),;l
cnt pointer <= (others => '0") ;0
cnt stat <= '0';0
cnt_stat del <= '0';0
cnt loaded <= '0';U
cnt loaded del <= '0';0
tms0 _a exit <= '0';0
tmsl a exit <= '0';0
end if;[l
0
--0
-- Load counterl!
--0
if (( vme wr = 'l' ) and ( cnt32 ena = '1'

cnt stat <= '1';0
case cnt pointer isl]

when "00" => cnt32 reg ( 7 downto 0 )
when "01" => cnt32 reg ( 15 downto 8

when "10" => cnt32 reg ( 23 downto 16
when "11" => cnt32 reg ( 31 downto 24

)

)

)
)

and

<=
<=
<

( cnt _loaded = '0'

unsigned
unsigned
unsigned

= unsigned

—~ e~~~

vme data
vme data
vme data
vme data

))

—~ e~~~

lOl;j

thenl]

VRN EEN RN

downto
downto
downto
downto

O O oo

—_— — — —

—_— — — —
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when others => cnt32 reg ( 7 downto 0 <= unsigned ( vme data ( 7 downto O
end case;l]
end if;[]
0
--0
-- Increment pointer at end of VME cyclell
--0
if (( vme cycend p = 'l' ) and ( cnt stat '1' )) thenl]
cnt _pointer <= cnt pointer + 1;[]
cnt_stat <= '0"';0
if cnt pointer = "11" then[]
cnt loaded del <= '1';[]
end 1if;[]
end 1if;[]
O
cnt loaded <= cnt loaded del;[]
0
if cnt loaded = '1' thenl]
cnt pointer <= (others => '0'") ;0
end if;[]
0
--0
-- count downl!
--0
if (( jtag ck pulse = 'l' ) and ( shift enable = 'l' )) thenl!
cnt32 reg <= c¢cnt32 reg - 1;0
if cnt001 = '1' thenl]
cnt loaded del <= '0';[
end 1if;[]
end 1if;[]
O
--0
-- auto TMS highl]
-- 0
if (( auto tms h = '1') and (cnt001 = '1') and (cnt loaded = '1l' )) thenl
if tms0l1 sig = '0' thenl]
tms0 _a exit <= '1';U
elsel]
tmsl a exit <= '1';0
end if;[]
end 1if;[]
0
if ( cnt32 reg = "00000000000000000000000000000000™ ) thenl]
tms0 _a exit <= '0';0
tmsl a exit <= '0';[]
end 1if;[]
O
end if;[]
end process Counter;[]
0
O
-- TMS Ol
tms0 : process (clk, nreset)l[]
0
variable tmsO bytcnt unsigned ( 3 downto 0 ) ;[J
0
beginl]
0
if ( nreset = '0' ) thenl]
0
tms0_reg <= (others => '0") ;0
tms0 _empty <= '1";0
tms0_empty del <= '1';[]
tms0_bytcnt := (others => '0") ;0
tms0_stat <= '0';0
tms0 stat del <= '0';0
0

))
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elsif clk'event and clk='1l' thenl!

if int reset = 'l' thenl]
tms0_reg <= (others => '0") ;0
tms0 empty <= '1"';0
tms0 _empty del <= '1';[
tms0_bytcnt := (others => '0") ;0
tms0_stat <= '0';0
tms0 stat del <= '0';0
end 1if;[]
0
tms0 empty <= tms0 empty del;[]
0
-- load TMSO registerl!
if ( vme _wr and tmsO ena ) = 'l' and tmsO _empty = 'l' thenl]
tms0_reg <= vme data ( 7 downto 0);U
tms0 stat del <= '1';[]
end 1if;[]
0
tms0_stat <= tms0 stat del;[
0
if (( tmsO_stat = '1' ) and ( vme cycend p = '1l' )) thenl!
tms0 _bytcnt := "1000";0
tms0_empty del <= '0';0
tms0 stat del <= '0';0
end 1if;[]
0
if (( jtag ck pulse = 'l'" ) and ( shift enable = 'l' ) and ( tmsO_enable
tms0 reg <= '0' & tms0 reg ( 7 downto 1);[]
0
tms0_bytcnt := tms0 bytcnt - 1;0
O
if tms0 bytcnt = "0000" thenl]
tms0 _empty del <= '1';l
end 1if;[]
end 1if;[]
if cnt loaded del = '0' thenl]
tms0 _empty del <= '1';0
end 1if;[]
end 1if;[]
end process tms0;[]
0
stms0 <= tms0_reg (0) or tmsO _a exit;[]
O
0
-- TMS 10J
tmsl : process (clk, nreset)l[]
0
variable tmsl bytcnt : unsigned ( 3 downto 0 );[I
O
beginl]
0
if ( nreset = '0' ) thenl]
O
tmsl reg <= (others => '0"'") ;0
tmsl empty <= '1"';0
tmsl empty del <= '1';[
tmsl bytcnt := (others => '0");0
tmsl stat <= '0';0
tmsl stat del <= '0';[]
0
elsif clk'event and clk='1l"' thenl]
if int reset = '1' thenl]
tmsl reg <= (others => '0"') ;U
tmsl empty <= '1';0
tmsl empty del <= '1';[]
tmsl bytcnt := (others => '0");0
tmsl stat <= '0';0
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tmsl stat del <= '0';U

end if;[]
O
tmsl empty <= tmsl empty del;[]
0
if ( vme _wr and tmsl ena ) = 'l' and tmsl empty = '1l' thenl]
tmsl reg <= vme data ( 7 downto 0);U
tmsl stat del <= '1';[]
end 1if;[]
0
tmsl stat <= tmsl stat del;[
0
if (( tmsl stat = '"1l' ) and ( vme cycend p = 'l' )) thenl]
tmsl bytcnt := "1000";0
tmsl empty del <= '0';0
tmsl stat del <= '0';0
end 1if;[]
if (( jtag ck pulse = '1l' ) and ( shift enable = 'l' ) and ( tmsl enable
tmsl reg <= '0' & tmsl reg ( 7 downto 1);0
0
tmsl bytcnt := tmsl bytcnt - 1;[]
0
if tmsl bytcnt = "0000" thenl]
tmsl empty del <= '1';[]
end 1if;[]
end if;[]
if cnt loaded = '0' thenl
tmsl empty del <= '1';0
end 1if;[]
end if;[]
end process tmsl;[]
0
stmsl <= tmsl reg (0) or tmsl a exit;[
0
-— TDOL]
tdo : process (clk, nreset)l[]
O
variable tdo bytcnt : unsigned ( 3 downto 0 );[J
0
beginl]
O
if ( nreset = '0' ) thenl]
0
tdo_reg <= (others => '0"') ;[
tdo _empty <= '1';0
tdo empty del <= '1';[]
tdo _bytcnt := (others => '0");0C
tdo_stat <= '0"';0
tdo_stat del <= '0';0
0
elsif clk'event and clk='1l' thenl]
if int reset = 'l' thenl]
tdo reg <= (others => '0") ;0
tdo empty del <= '1';[]
tdo bytcnt := (others => '0");0C
tdo_stat <= '0"';0
tdo_stat del <= '0';0
end if;[]
0
tdo_empty <= tdo_empty del;[
O
if ( vme wr and tdo ena ) = 'l' and tdo empty = 'l' thenl]
tdo_ reg <= vme _data ( 7 downto 0);[]
tdo_stat del <= '1';[]
end if;[J
0

tdo_stat <= tdo_stat del;[]
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0
if tdo _stat = 'l' and vme cycend p = 'l' then[]
tdo _bytcnt := "1000";0
tdo empty del <= '0';[
tdo stat del <= '0';U
end 1if;[]
O
if (( jtag ck pulse = '1' ) and ( shift enable = 'l' ) and ( tdo enable = '1')) ther
tdo reg <= '0' & tdo _reg ( 7 downto 1);[]
0
tdo _bytcnt := tdo bytcnt - 1;0
0
if tdo bytent = "0000" thenl
tdo _empty del <= '1';[
end 1if;[]
end if;[]
0
if cnt loaded = '0' thenl]
tdo _empty del <= '1';[
end if;[]
end if;[]
end process tdo;ll
O
stdo <= tdo_reg (0) ;[
0
0
_____________________________________________________________________________ D
-— TDI[]
_____________________________________________________________________________ D
tdi : process (clk, nreset)l
O
variable tdi bytcnt : unsigned ( 3 downto 0 );[J
0
beginl]
O
if ( nreset = '0' ) thenl]
0
tdi reg <= (others => '0"') ;[
tdi full del <= '0';0
tdi full <= '0"';0
tdi bytcnt := "1000";[]
-= tdi ena d <= '0';[
-- tdi ena d2 <= '0';0
tdi stat <= '0';0
elsif clk'event and clk='l' thenl]
if int reset = 'l' thenl]
tdi reg <= (others => '0');0
tdi full del <= '0';0
tdi full <= '0"';[]
tdi bytcnt := "1000";[]
tdi stat <= '0';0
end if;[]
0
-- delay tdi _ena so that it is still valid during vme cycend pl]
-- tdi ena d <= tdi ena; 0
-- tdi ena d2 <= tdi ena d; U
-— vme wr stays on bus longer, do not need to delayl]
0
-- set stat if there is a read on the TDI registerl]
if (( vme wr = '0' ) and ( tdi ena = '1' ) and ( tdi full = '1' )) thenl]
tdi stat <= '1';[]
end 1if;[]

-- if stat is set, clear full on end of cyclell

if ( (tdi_stat = 'l') and (vme cycend p = 'l')) thenl!
tdi stat <= '0';[
tdi_ full del <= '0';[)
tdi bytcnt := "1000";[

end if;[]

Page 12



JTAGController.vhd - 31.08.2005 10:26:50

0
tdi full <= tdi full del; -- Delay full signal by one clock[]
O
if (( jtag ck pulse = 'l' ) and ( shift enable = 'l' ) and ( tdi enable = 'l' )) the
0
tdi reg ( 6 downto 0 ) <= tdi reg ( 7 downto 1 );[J
O
if tms0l1 sig = '0' thenl]
tdi reg ( 7 ) <= stdi0;[]
elsel]
tdi reg ( 7 ) <= stdil;[
end if;[]
0
tdi bytent := tdi bytcnt - 1;[]
O
-— HS: condition unnecessary? would not get here if shift enable was 0]
0
if (( tdi_bytcnt = "0000" ) or (shift enable = '0')) thenl]
tdi full del <= '1"';[
end if;[]
end 1if;[]
0
-- stop shifting if at last JTAG clock pulsel]
if (( jtag ck pulse = '1l' ) and ( cnt001 = '1'" ) and ( tdi enable = '1' ))thenl]
tdi full del <= '1';[]
end 1if;[]
end 1if;[]
0
0
-- HS: why different stop conditions? cnt loaded, cnt loaded del, cnt0010]
O
0
0
end process tdi;[
O
0
0
0
_____________________________________________________________________________ D
-- Shift Enablel]
_____________________________________________________________________________ D
0
-— HS: shift enable, when counter loaded AND one of the following:[
-- TMS0 enabled and not emptyl!
-= TMS1 enabled and not emptyl]
- TDO enabled and not empty AND TDI enabled and not fulll]
O
-- only works if TDO and TDI are enabled and if TDI is actually read outl]
0
shift en proc : process (clk, nreset)l]
O
beginl]
0
if ( nreset = '0' ) thenl]
O
shift enable <= '0';[]
0
elsif clk'event and clk='1l' thenl]
O
if cnt loaded = '1l' thenll
if (( tmsO _enable = '1') and ( tmsO _empty = '0' )) thenl]
shift enable <= '1';[]
elsif (( tmsl enable = 'l') and ( tmsl empty = '0' )) thenl]
shift enable <= '1';[]
elsif (( tdo_enable = 'l') and ( tdo_empty = '0' )[l
and ( tdi _enable = 'l') and ( tdi full = '0' )) thenl]
shift enable <= '1';[
elsel]

shift enable <= '0';[]
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end 1if;[]
elsel]
shift enable <= '0';0
0
end 1if;[]
end 1if;[]
end process shift en proc;[]

0
_____________________________________________________________________________ D
-- Test clock generationl]
_____________________________________________________________________________ D

0
-- HS: why invert the clock ?272[J
-- internal operations shpuld happen on falling edge, external ones on risingl]
-- edge. [J

0
tclk generation : process (clk, nreset)l

0
beginl]

0

if ( nreset = '0' ) thenl]
0
oTck <= '0';[
0
elsif clk'event and clk='1l' thenl]
if shift enable = 'l1' thenl]
oTck <= not jtag ck;[
elsel]
oTck <= '0';[
end 1if;[]
end if;[J

0
end process tclk generation;[]

0

O

0

0
oTdo <= stdo;[]
oTms0 <= stms0;[]
oTmsl <= stmsl; [
stdil0 <= iTdi0; [
stdil <= iTdil; —-— Separate TDI inputs (as long no tri-state at ETTF E

0

0

end behavioral;[]

O

0

0

0

O

0

0

0

O

0

0
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-—- LOGIC CORE: GT logic -=
-—- MODULE NAME: sel test outputs —-=
-— INSTITUTION: Hephy Vienna -=
—-— DESIGNER: H. Bergauer -

-- VERSION: V1.0 -
-—- DATE: 08 2005 --

—-— FUNCTIONAL DESCRIPTION: -=
-- selection of 1 of 16 signals for -—
-— 4 test out-pins (scope) -

LIBRARY ieee;
USE ieee.std logic 1164.ALL;
USE ieee.std logic unsigned.ALL;

ENTITY sel test outputs IS

PORT (
-= test signals 0 : IN STD LOGIC;
-- test signals 1 : IN STD_LOGIC;
-- test signals 2 : IN STD LOGIC;
-- test signals 3 : IN STD_ LOGIC;
-= test signals 4 : IN STD LOGIC;
-- test signals 5 : IN STD_LOGIC;
-- test signals 6 : IN STD LOGIC;
-- test signals 7 : IN STD LOGIC;
-= test signals 8 : IN STD LOGIC;
-- test signals 9 : IN STD_LOGIC;
-- test signals 10 : IN STD LOGIC;
-= test signals 11 : IN STD LOGIC;
-= test signals 12 : IN STD LOGIC;
-- test signals 13 : IN STD_LOGIC;
-- test signals 14 : IN STD LOGIC;
-= test signals 15 : IN STD LOGIC;
test signals : IN STD_LOGIC VECTOR (15 DOWNTO 0);
en 1 signals : IN STD_LOGIC VECTOR (3 DOWNTO O0);
en 2 signals : IN STD_ LOGIC VECTOR (3 DOWNTO O0);
en 3 signals : IN STD _LOGIC_VECTOR (3 DOWNTO 0);
en 4 signals : IN STD_LOGIC VECTOR (3 DOWNTO O0) ;
test outputs ¢ OUT STD LOGIC VECTOR (4 DOWNTO 1)
)7
END sel test outputs;
ARCHITECTURE rtl OF sel test outputs IS
-—-COMPONENT test out coded IS
-— PORT (
- en signals : IN STD_LOGIC VECTOR (3 DOWNTO O0);
-- test signals : IN STD LOGIC VECTOR (15 DOWNTO 0);
- test out : OUT STD LOGIC
- )i
-—END COMPONENT test out coded;
-- SIGNAL test signals vec : STD LOGIC VECTOR(15 DOWNTO O0);
TYPE en signals_type IS ARRAY (4 DOWNTO 1)
OF STD LOGIC VECTOR (3 DOWNTO 0);
SIGNAL en signals_arr : en_signals_type;
BEGIN
—— AR KA AR A A KR KA A A I A A A AR A AR A A A AR A AR A A A AR Ak AR A AR h Ak kA kA Ak Ak hk kA A kA Ak kK
-— ERKLARUNG:

-- en_signals sind codiert, 4 bits aus VME-registers (2x8 bits fir
-- 4 test outputs mit je 16 test-signals), die angeben,

-- welches interne signal auf test-output gelegt wird.

-— test signals ist der vector, der die internen signals enthalt.
-- Korrespondierend mit dem value der en signals wird das jeweilige
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-- interne signal auf den test-output gelegt. Definition des internen

-- signals in vector notwendig!!!
R R R IR iRk Ih dh db g I db b b b b b b b Ib b Ih dh dh  db g d b b b b b b b b Sb dh S S 2 2 2 b b b b b b b b b Sh  dh  dh 2 g b b b b b b b b b g

en signals arr(4) <= en 4 signals;
en signals arr(3) <= en 3 signals;
en signals arr(2) <= en 2 signals;
en signals arr(l) <= en 1 signals;

--test signals vec <=

-— test signals 15 & test signals 14 & test signals 13 & test signals 12 &
-— test signals 11 & test signals 10 & test signals 9 & test signals 8 &
-— test signals 7 & test signals 6 & test signals 5 & test signals 4 &

-- test signals 3 & test signals 2 & test signals 1 & test signals 0;

loop test outputs:
for i in 1 to 4 generate
test outputs (i) <= test signals (CONV_INTEGER (en signals arr(i)));
end generate loop test outputs;

-—loop test outputs:

--for i in 1 to 4 generate

-— call test out: test out coded

-- PORT MAP (en signals arr (i), test signals vec, test outputs(i));
-—end generate loop test outputs;

END rtl;
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Remark for GT crate:
1.) Adjust Write_Delay until BC=1 data are written into the addr=1 of the memory.
2.) Measure the time difference between passing trigger data and their L1A
Use test data for the measurement.

Refative T Taiency= waiting time from this point until CTA arives via TTC
. The relative latency is shorter if L1A arrives directly from TCS
TIM board/chip BCRES Mon
DTTF uses BCRES from TTCrx
Contition Delay —pp DELAYS for Ringbuffer READOUT
y _ TIM readout for RING buffer
Crate Delay _ecl = xx //not used data_out
RD_addr
GT uses ORBIT X from TTCcf L
Partition Delay = pp L1Aqueue I_
Crate Delay _ttc = gg N . .
Crate Delay _ecl = ppteg access addr of LIA Bg;?lr RINGbuf
GT might use BCRES from TTCrx optionally. delays=0..31 L1_latency L1A start addr
Therefore set same total delay for both options. Orbit Simulator o b0 it a0 |
Periodic Signal { RINGBUF_wr_delay BCntr - data_in
Generator BCntr Used in GT crate only. BOARDS in CRATE
TTCcf Bg() D]])EIIAYS BGo_TCS —>1
rate Delays VME
- > B g =
ORBIT X (ECL=>LVTTL)" 5 Crate-delay_ccl g 5
LI 1+ nnn >:<> LI
L orbi Partition-delay BC ﬁTRES |:| Crate-delay ttc 5| BCRes Delays for boards L1..L9, R1..R8
N (0...3564) LI 1+ nnn delays=0..31
¢ iy Min delay =
(1..3564) EVONT RES oy ros BCRes(i) y J,j
. L1 Reset IS ]
TTCvi - Ll < eset_out .
TTCrx 0 : —g ™ gelay e Reset(i) 0
L L e ]
A out .
L1A L %{ X — LIAG) 0
— D % [ delay L1A | delay_L1A=dd for Pipeline Readout -
ﬁ 1= delay L1A=0 for Ringbuffer Readout
) 5 Set delays for other boards in GTcrate:
Strb, BGo [2:0] BGo[3:0] TCS § Set delays for BCRES according to trigger pipeline
A to synchronize the Ring Buffer to the BCO data
BGo commands and to reset BC counters. Apply same delays for L1Reset.
Set delays for L1A =0 in case of a Ringbuffer Readout.
LIA L1IA TCS L1A_TCS_delay
TCS board ©..16) l Set delays for other Hoards in DTTF crate:
compensate latency over TTCvi COMP Set delays for BCRES according to trigger pipeline
delays=0..31 to synchronize the BC counters to the BCO data
e ] Set delays for L1A a¢cording to trigger pipeline
N Used in GT crate only. compare arrival times BCRES—PAN to extract data of corgect bx from the Trigger Pipeline.
Final-OR[7:0]
[} RESET_PAN
FDL boar V1001: L1A, ORBIT X as positive active signals] L
Re¢mark for GT and DTTF crate: V1001: New VME command (BGo cmds)
BCRES has to arrive early enough on the board that receives trigger data first. V1002: DCM Factory IF set to default value
If the delay in the connected TTCvi doesn't fit or if ORBIT arrives directly from TTCcf Version 1003: STATUS to FDL pg.5 ’ -
then the CRATE DELAY s set a.ccordl.ngly' . Version 1003: Encoded BGO to backplane, pg.6
The delay for the board tl'lat receives trigger data first should be set to a minimum valuf: close to 0. Version 1003: Stop L1A by RUN_FF at next BCRES, gIIM CHIP Vl 004
Then a delay of <30bx will be sufficient for the last board (FDL in GTcrate, SORTER in DTTFcrate) Version 1003: DTTF ignores Private Gap and Orbit

CHIP ID = 0001 4211 // 0001=GT, 4=TIM card 2=TIMchip 1=card#, 1=chip#
A.Taurok 8-7-2004_16:32

CHIP VERSION = 0001 0011 /1003 TO BE synthesized!! @SHEET=1 @SHEETTOTAL=11
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RD_DLY L8 P — OB:TRUEI_ Iy -
RD_DLY R8 CLK B— <]

[

IS
B

!

VDATA 1 VDATA 9

L]
OB=TRUE

>>‘>>
-
%
i

VDATA 0 Vv.bouts

i

FBCE

E

i

DINS

V— p
V_DIN[15:0] &OUTUS:O] IOB=TRUE| . " _.HCLK VDATA [15:0]

NDTACK_TIM
NDTACK—2D -

AND2 o CLK
EN_TI CLK. CLK DTCK_C —_—

DTCK_BC

rack or PTCK A p DTCK B

P < < P
fs

3

RD_REGI5 0
RD_PULSE g 5
:gg)}g ADDR9E 80 vy g RD_TTC_DUMP - ot e aNf———FBCE
EED ) | h . V_DINI - V_DIN9 -
RD_PULSEI—'—‘ o0 RD_DLY_L9 cet—ri i f—ri
RD_DIS BOARDS ——a CLK ¢—a CLK
= — RD_DLY_TIM
GT crate: ADDR 1...19 used DTTF crate: ADDR 1...17 used D2 4 Y RD DLY CRATE TTC vV DOUTH
10000 - 1005E Registers ADDRI ©_u RD CHIP IDH RD EELY CRATE_ECL
- isters ADDR2 RD_CHIP_IDL ¢
10080 - 1 009E TTCDUMP registers(mem. 16 addr.) ADDRS " RD-CHIF VERSIONH R?lergl#’sEi[])(z)D CHIP_ID H/L was here
14000 - 147FE RI bufA: 1kW16 memory VME REG RD_ORBIT LENGTH (OB_TRUN al—]:
ADDR= 00020 - 0003E onf—i——& RD STAT REG =
RD REG31_16 o = RD CMD REG
RD_PULSE D _T6E TIC D

SERIAL INTERFACE CONTROL L D 4 R ROBUE PAR R Reois 0

= -+ RD_IDLE_VALUE RD_REG47 32

= “—a RD_EOF VALUE WR_REGIS_0

= = [—.—= RD TESTDATA
SCL =12C clock, SDA =12C data RD-MONRGST. ID WR_REG31_16

ADDR= 00080- 0009E ADDR 00 11 Ej |
AND3BY 2 22 S B I0B=TRUH I0B=TRUH
VME addresses (byte addr.) e
RD DLY PAN - €
62 UNUSEDI1
12000 - 13FFE BC table:  4kW16 memory ADDR_60_6E v o &. RD_CHIP_VERSIONL 5 RDBGO PERIOD V_DINO
RO_BUF = FIFO => see registers RD_PULSE onf—2—a RD_TTC SUBAD_MESSG «—aCLK
VME_REG = - o +- RD_ROCMD_REG
ADDRJ@EED ost—L—m RD DLY_LIA_TCS EN_RIBUF VME
© > e KB
The TTCrx signals V_SDA and V_SCL are now handled by the VME chip. RO IDLE VAL KD REGaT
Open drain output: SCL, SDA -

EN_TI removes DTACK as soon as possible.
If you want faster VME cycles then remove FD: DTCK FF.
UNUSED_ALL NBERR NBERR_TIM

HL
B2
55
22
E
Z

V_READ ROBUFA FIFO -
RD_BAD LIA_TTC

12C bus: 100 kHz standard; 400 kHz fast; 3.4 MHz high speed mode 5 RD_BCDIFF LD_UNUSEDI

ool—=—m RD_MAX_BCNR

|

LD UNUSED2 LD_UNUSEDI —
ADDR3 LD_UNUSED2
ADDR= 00040- 0005E ADDR_60_6E RD_UNUSEDI

RD_REG47 32 s |—2—m RD LOC_EVNR L RD_UNUSED2

- CLK. - CLK L

VME REG oif—<—a RD_TTC EVNRH LD_UNUSED3 unused codes

SERIAL B Signal circuit not implemented until now. DD 40, o [—L—8 RD_TTC EVNRL LD UNUSED4 8—! TIM CHIP Vl OO 4

]

T . A.T. 13.Dec02: WRITE / READ into/from Registers simulated. VME DECODER, IO

SERIAL B CHAN __1FD
END_RD_STAT REG

e SERIAL BN NICHT FERTIG ,
CLK RD_STAT_REG K " RD STAT REG F - A.T. 13.Dec02: test_vme.cmd used
— S A.T. 3.Jan 03: faster DTACK removal A.Taurok 8—7—2004_1 6:32
Clear flags at end of read instruction A.T. 8.July03: CHIP_ID, Chip_Version added @SHEET:Z @SHEETTOTAL:I 1




DELAY REGISTERS Crate delays f(l)jx ];(%%CORlBﬁTdandegRES fromTTC Registers for ROP_EV GT only
BOARDS L1...L.9, R1..R8,TIM, Front Panel ¢ ecl, _tic done by Memories —
¢ FDI6CE
DELAY for L1A signals: bit 15: i} : bit 7: V_DIN[I5:0] = . FDCEI2 .
or signals: thtDl]fCE:DELAY for BCRES and RESET: bit 7 0 o DLY CRATE_TTC[15:0] V_DIN[11:0] — IDENT [11:0]
V_DIN[15:0] (== . DLY_TIM_[15:] LD_DLY_CRATE TTC " . LD_IDENTIFIER B——ic: . . GT Only
LD DLY TIM N - - CLKE—p const. Identifier V DIN[11:0] £2CE2 TEST[11:0]
T T axK GT only: used for Readout S e = 2009 g
En V_DIN[150] S - LD_TESTDATA B—ic: .
oo " |ecmmm DLY_CRATE_ECL[15:0] V_DIN[150] IDLE_[15:0] cLke—be | TEST data via RO-RQST bus
V_DIN[15:0] LD DLY CRATE ECL ct — | — b
m— | fwmm DLY PAN _[15:0] CLK . LD_IDLE_VALUE c =
LD_DLY_PAN 8- o Front Panel En CLI: t « | IDLE pattern V_DIN[11:0] H?L'hlz MON_RQST_ID[11:0]
- an . Al 20191 gy
Ap— v_oiNpiso) 2k DIS_ BOARDI[15:0] - LD_MONRQST ID B—rc:
V DINI5:0] LRL6CE 15 DIS BOAR e V_DIN[I50] = EOF _[15:0] CLK B—p see page 5
Z . ) DIS | S o X — o 2
LD_DLY L9 asof == DLY_L9_[15:0] CLK DISable bits LD_EOF_VALUE o o . .
T FTm— cke—p ., | EOF pattern Identifier for MON_RQST via RO-RQST bus
f— e e
v DIN[is:0] (FRI6CE V_DIN[15:0] Dfi:]"“ . ROBUF parameters . .
o[ | DLY L8 [15:0] — oeof = DLY RS _[15:0] ElS > ROBUF_PARIS P Compare both L1A , via TTC and via TCS.
LD DLY L8 o - LD_DLY_R8 e - 1 ROBUF_PAR14 pe.5: check if every TCS_LIA arrives via TTC
= = :
5 — . i - . + DLY_LIA TCS[7:0
v D[;ﬁ o) (EDI6CE V_DIN[15:0] Dig“’“ NR_OF_ROBUF[1:0] V_DIN[7:0] A == [7:0]
pEieile m— DLY L7 [15:0] P o= DLY_R7_[15:0] [ o
LD_DLY L7 ER I LD_DLY_R7 % — e FDicE LDﬁDLYiL]AiTCCS & GT onl
 DLY_| . LK
cu ! as e -~ o " ROBUF_PARI1 P —- y
B - . E @ ROBUF_PARI0 ’
v DIN15:0] (ERI6CE V_DIN[15:0] ”?"‘”‘ V_DIN9 : ROBUF_PAR9 TTC SUBAD[7:0]
_ I e . | DLY R6_[15:0 V_DINS > ROBUF_PARS .01 _FDSCE - :
LD_DLY L6_ T DLY_L6_[15:0] LD_DLY_R6 . w7 -R6_{15:0] LD_ROBUF_PAR m——c: Y DINT:0) R
) DLY | . . o
K “; C;“:' < | Nr of ROBUFs ROBUF_PAR[15:0] LD_TTC_SUBADRB—|r
ap— e . = — CLK
FDI6CE P
o1 FDI6CE V_DIN[15:0] - RO _LENGTH[7:0] -
V_DIN[15:0 o1 _Fpsce RO
;] "7 ooy mmmm DLY_L5_[15:0] b DLY RS_ . ! s DLY_RS5_[15:0] V_DIN[7:0] \BUFS opo ROBUF_PAR[7:0]
T . Tk o LD_ROBUF_PAR « M
A R g CLK o 1
3 p— K
——T et o Readout length (bx's per L1A)
v DIN[is:0] (FRI6CE V_DIN[15:0] -
[ | DLY L4 [15:0] oy —— "0, {m—DLY R4 [15:0] V DIN[15:0] ARisct - TRIG_PERIOD[15:0]
LD DLY L4 o . Tk o IT pulse to send test data to all ROPs LD TRIG PERIOD ‘:‘M ausal
P - Si— T Kk
o FDI6CE V_DIN[15:0] 2L0CE V’DINIS._—D_' RESET_TTCRX ETE T
V_DIN[IS:0] — ] m— DLY R3 [15:0] V_DIN14 B—f— - i16ct . BGO PERIOD[15:0
=" ufm== DLY L3 [150] DDy T R3S & [ )——=RELEASE TTCRX V_DIN[15:0] | [15:0]
LD_DLY_L: = LY . a " s
cu CL}‘} VDN Ry & MONRQST VME LD BGO_ PERIOD Bl
B p— CLK
i . V_DIN12 #—— A
o v DiNpis0) JFRISCE e [~ [ )——= SEND_TESTDATA "
V_DIN[15:0] = s DLY R2 [15:0 V_DINI | m—f—=
T DLY L2 [15:0] b oy _R2_[15:0] i [ =LA VME
LD DLY L2 & -DLY -
- CLK :
CLK
, 5 V_DIN9 B—|
ap— b B :D_' DO_TEST_EN_VME FDI6CE
: 0] (ERI6CE : V_DIN[I15:0] ORBIT_LENGTH[15:0
V_DIN[15:0] n';?'“r V_DIN[IS:0] = DLY_RI1_[15:0] V*DINR'_:lD—I DO_PRIV_GAP_VME o] - [150]
y — 15— _RI_[15:
— " DLY L1 [15:0] LD DLY RI o V DIN7 B——= LD_ORBIT_LENGTH g
LD_DLY_LI g K . - :D—- DO_PRIV_ORBIT_VME CLK -
CLK - -
:I%— ar Sap—— V_DING6 I—:D_. RES_ORBIT VME 2l
V- DINS B Y= START RUN_VME
VDN A ™y = STOP RUN_VME
- FDRS
VN ) W EVCNTRES_VME RESET_TTCRX #———— RESET_B
CMDREG D vz '_:D—I LIRES_VME % ! e o RESET b low :Iécmc
EDACE . V_DINI -—:13_. ) .
- HARD_RES VME
V DINIS#—»  wir—a& TIM SETUPDONE set =1 to tell TCS that setup of TIM is done T P DONE T D V DINOB— ] - RELEASE TTCRX RESET_TTCrx: set 1, wait xx us, set=0 to load ID into TTCrx
V_DIN14 #—r7n! of——=a TTC_RDY_VI CMDREGD 13 e ; CMD ™ 5t :lD—-BCRES VME Never clear TTCrx during RUN
VDINT B | 5 - ) CMD_PULSE B—4 _ —
VDNDE—] o CHECK_TTC_CHAIN CHECK TTC CHAN #—— 7y | - CMD[15:0]
LD CMB REG Gebios FFCre ool sl DIS_BOARD L9 #—rof i
) CMD_REG B—ri s isables TTCrx control signals DIS RO BUS —__cubio ]
CI:KFI— . - D Foicr RO_CMDREG C
p—— —
e . @ D V_DINI #——fw  of——mRO _LINK_ON 1= ChanLink on to send data to GTFE
IDICE | CMDREG € z'ét g‘c’g e—a D V DINIOB——» o |——& FREE RCMD10
V DINIiB——w  ol——aDIS BOARD L9 disables LIARESET.BCRES output to board L9 j0_0m < V DINOB——|»: | ——= FREE RCMD9
VDINIOB—T o of—n gésrl}z(\)/ﬁ:% - T C VDINS#—|» o —aEN BC CHECK Fpacg RO-CMDREG_ D
V DINOB—rio: ol —m N ) G LD_ROCMD_REG B——{
A ] SEL EVRES (0 0 cn RoRastbus h— —_awn CLKe—p ., Enable Error bits for FastSigs to TCS and to freeze RIBUF Xigmi o - Esggiﬁgmg}j
T Ckm—pe . o D “i roice ROCMDREG B also set waiting time for TTC_LIA to compare Ve . RCMDI
2 —ix - 1= check if every LIA from TCS arrives also via TTC fibre LD ROCMD REG ” =
FDACE_CMDREG B FREE_RCMDI5 B—— > VoNes— . ng%%i%](]( - TCLKm—pe
V_DIN7 B——pm o t———a SEL_BGO _1 1= Selects BGO signals from TCS board (lower priority*) E:EE{gmgg - v V_DIN5 ——o| o[——a EN_LIAQUEUE CHECK Sp—
V_DING B—o! a _.S?EELB%%%S 02 1= Selects periodic BGO signals from BC-table *) +) FREE RCMDI12 ' V_DIN4 B——m o |——=a EN_ROBUF_CHECK
V_DINS B——rois: . - . G LD_ROCMD REG
_ V_DIN4 B—o ot—= SEL_BCRES”1 **) 1= Selects BCRES ed as ECL signal via the Front Panel F;{EEL)'{E{EEO]NO = . RO_CMD[15:0] CLK#—pc
LD_CMD_REG & . *) default: both bits=0 to take BGO signals from TTC FREE_RCMD9 #— - — . Ap—— .
CLK m——pe @ RO_CMDREG_A
" *#) default: all 3 bits=0 to take BCRES from TTC EN_BC_CHECK B—f>" Fpace RO- & TIM CHIP Vl 004
p—— 42 def to take LIA from TTC | TTC_CHECK B—ro -
4y also s e BC ta simulate periodic signals 2 C V_DIN3 B——o «[——a FREEZE RIBUF IF ERROR
FDACE_CMDREG A ) also starts the BC table to simulate periodic signals . LFEQﬂ:ﬁE CHECK—— ot Vo oo FREEZERINGBUF 1 imhibitsdata input  RING Buffer
V DIN3#—»  ol——aSEL BCRES 0 * 1= Selects periodic BCRES from BC_counter X ROBUI CHECK . ; 0C VDINI#——o: wl——aINHIB L1A ON TIM  I=inhibit L1A on TIM board
V_DIN2 B——o of——=a SEL"LIA 2 lects LIA from the TCS board (GT only) FREEZE RIBUF IF ERROR v 0 C V_DINO ——w o f——a INVERT ROPMUX 1= invert clock for ROP-MUX sce page 8 VME REGISTERS
V_DINI m——io: @f——a SELLIAT] lects L1A received as ECL signal via the Front Panel TR RN ¥ D LD_ROCMD_REG m———ct -
 VDINEB—I s o —aSELLIA0 ) 1= Selects periodic LIA from BC-table +) lNL'};“f:kR(‘)"’N(’ﬁm . w D CLKB—pe .
LD}MDJ%EK'_. " INVERT ROPMUX B——> D T — LHC orbit length=3564 A.Taurok 8—7—2004_1 6:32
ap— VME Register are never cleared by L1IA_ RESET or Hard RESET heavy ion: every 5th tick is a bx @SHEET=3 @SHEETTOTAL=11




RD_DLY Rl ——ENA ™20 pa ouTpisi)
D DLY R1_[15:0] s A[15:0] E[15:0] sl
SINERRSTR N |__SINERR STR RD DLY L1 =————ENB LR LOC_EVNRH[15:12)
-—JTL - " DLY LI [15:0] memmes|B]15:0] L BUFI2.
ICLKI— RD_DLY R2® EONEE T LOC_EVNR[23:12] == == LOC_EVNRH[11:0]
JTL TFD DLY_R2 [15:0] mmmm=={ A[15:0] E[15:0] o LOC EVNRL[15:12]
oo DBERRSTR N |__DBERR STR RD_DLY 12 ENB -—Ln?vm -
. . g ot
LK DLY_L2 [15:0] == B[15:0] LOC_EVNR[11:0] mme[>=mm LOC_EVNRL[11:0]
. RD DLY R3 m—{ENA ™2X10|  pe outpis) RX_EVNRH[11:0] s _LDW— RX_EVNRH[15:12]
. NTTCRXERR DLY_R3_[15:0] mmmm=fA[15:0] E[15:0] =00
NTTCRX_ERR 9D s ST i RX_EVNRL[11:0] s — RX_EVNRL[15:12]
[ @: TAT 2 RD DLY L3 ENB oo L
W STAT 3 DLY L3 [15:0] semmes|B[15:0] A[15:0] RXBC[11:0] o RXBC[15:12]
4—=a CLK . mux2x16 ’ B[15:0] =
RD_DLY R4 B ENA BD_OUT[15:0] MON_RQST ID[11:0] mmm == MON_RQST ID[15:12]
To FRONT PANEL LED DLY R4 [15:0] s A[15:0] E[15:0] C[15:0] it
RD_DLY L4 B————ENB D[15:0] TEST[11:0] m— _I'.D m TEST[15:12]
DLY 14 [15:0] semmese 515:0] OUT15:0] s L
. - : IDENT [11:0] memmm 00 : )
STATUS Register S_TAT*[IS'O] RD_DLY RS B——dfENA 2410 35 QUILIS:) | [ 15:0] RD ROBUF PAR _m——— ENA "X 4 ouTis0) -_d>u T IDENT_[15:12]
DLY RS _[15:0] mmmef A15:0] E[15:0] | [ 15:0] ROBUF_PAR[15:0] memm={ A[15:0] E[15:0]
RD_DLY LS B————ENB G15] RD_IDENTIFIER &——ENB
DLY L5 [15:0] memm={B]15:0] IDENT [15:0] s B15:0]
H[15:0]
RD DLY R6m——— ENA "0 gE ouT(is0) RD_IDLE VALUE m——ENA 20| 5 outpiso)
DLY R6_[15:0] st A[15:0] E[15:0] IDLE [15:0] smmmef A[15:0] E[15:0]
TTC RDY '—D‘—' STAT 0 RD_DLY_ L6 B————ENB RD _EOF VALUE s——ENB
pe. 5 TTC chip DLY L6 [15:0] memm={B[15:0] = TEOF [15:0] ey B[15:0]
L FDRE =
STAT 1 RD DLY R7#——ENa ™10 g6 outpiso RD TESTDATA mB——ENA "2X10) ¢ outpisg)
DBERR STR : DLY R7_[15:0] s A[15:0] E[15:0] TEST[15:0] smmmeef A[15:0] E[15:0] = em—
- — . DBERR RD_DLY L7 #————ENB RD_MONRQST ID#———ENB or8x16
pg. TTC T e6 0 TCS DLY L7 [15:0] memm={g[15:0] MON_RQST ID[15:0] s 3[15:0] Al1s:0)
FDRE : : - - N .
STAT 2 RD DLY RS B—— ENA "0 gy ouT(is0) V_READ ROBUFBX B——— ENA "2X101 b outpisi) B[15:0]
SINERR STR Sl DLY RS [15:0] mmmmes| A[15:0] E[15:0] ROBUFBX[15:0] mmmm=f A[15:0] E[15:0] b | C[15:0]
- . RD DLY L8 =————ENB V_READ ROBUFA B———ENB D[15:0]
pg. TTC - DLY_L8 [15:0] memmes{B[15:0] ROBUFA[15:0] sy B[ 15:0] OUT[15:0] e
FDRE . — :
EL, — ENA MU w— E[15:0]
BAD LOCAL BC STATS GND_AG[15:0] {>===s AlIS0] E[15:0] F[15:0]
pg. 7 - . TTC SUBAD[TQ] vosiscon TTC_SUBAD_MESSG[7:0] o RD_BCDIFT & ENB Gl15:0]
pe. | ! MESSG_TTC[70] wnstns -~ SUBAD_MESSG[7 read only BCDIFF[15:0] mesmme{ B[ 15:0] j
- - 0] 10BUFS o ) ] = H[15:0]
soar s o[ Seommmm TTC_SUBAD_MESSG[15:8] RD_MAX_BCNR BNA ™6 g ouTisg)
BAD_MAX BC e MAX_BCNR[15:0] st A[15:0] E[15:0]
7 N ® RD_DLY 19 m——— ENA T2 A0 ouTpiso) RD_TTC_BONR ENB
e — DLY 19 [15:0] s A[15:0] E[15:0] SIS RXBC[15:0] me=={B[15:0]
STAT 5 RD_DIS_BOARDS B—————ENB RD LOC_EVNR HE———ENA 20| 6 ouiso)
BAD LIA TTC N = DIS_BOARDJ[15:0] === B[15:0] LOC_EVNRHJ[15:0] st A[15:0] E[15:0]
8  from TTC- . . mux2x16 y RD_LOC_EVNR_L B————ENB
comp L1A from TTC-TCS | | DL[\{(?TDIII-\)I(:E-I%(?]_ E’[\llézo] - AB_OUT[15:0] LOC_EVNRL[I5:0] B[15:0]
tp—>————mSTAT 6 RD_DLY PAN B——ENB RD_TTC_EVNRH ENA TUIOL Ty ouTiso)
FDRE DLY_PAN_[15:0] smmm=={B[15:0] RX_EVNRH[15:0] mmmm==f A[15:0] E[15:0]
- Mux2X16 ) RD_TTC EVNRL B————ENB
BAD_LOCAL EV STATT DLYJ({Z[F){’/[\)I'I'\ICZT'I)}'?(-Z”[:T%S — E?@m E[15:0] o RX_EVNRL[15:0] memm=={B[15:0]
pg.7 . RD DLY CRATE ECL B———ENB Af15:0] OT8X16 W_OUT[15:0]
p— DLY_CRATE_ECL[15:0] mmmmm={B[15:0] [15:0] L [Af150 010
- - B[15:0] XX_OUT[15:0] : V DOUT(15:0
ROP_EVNR_OVF > STAT 8 RD_TRIG PERIODE——ENA "™*210| oD oUT[150) et c[15:0) T BISOE s —_[ 0]
TRIG_PERIODY 15:0Jmmme={ A[15:0] E[15:0] DII50] cris:o) A
pg. 9 ROP FDRE RD_BGO_PERIOD B——ENB oUT[I50] J 77 OUT[15:0] D[15:0]
BGO_PERIODY 1 5:0 jmsm=={ B[ 15:0) i ) _l_
STAT 9 - RD_ROCMD REG 77 OUT[153]
E[15:0] X
ROBUF_SYNCERR RD_ORBIT LENGTIH A TG AEﬂumsml_ oo RO_CMDY[15:§)] s
pg. 9 RI ROBUF R ORBIT_LENGTH[15:0] mmmm=={ A[15:0] E[15:0] [ v . -
I FbRe RD TTC SUBAD MESSG #——ENB Gl15:0] MhMomTT%)fI%ﬁ)[y#B] — gy
TTC_SUBAD_MESSG[15:0] mmmme| B[15:0] ) H[15:0] — - . 8 bit words
WARNING ROBUF_OVF STATI0 N TG RD_ROCMD _REG B——|FNB wores
= ! RD_STAT REG ENA MEHOL AR ouTriso) RO_CMDJ[7:0] et B[ 7:0]
pg. 9 RI_ROBUF | L STAT_[15:0] memmm={ A[15:0] E[15:0] RD DLY LIA TCS®——ENC 77_OUT[7:0]
FDRE RD_CMD REG ENB DLY_LIA_TCS[7:0] wmmmm=={C[7:0]  E[7:0]
CMDJ[15:0] == B[15:0] S .
STAT 11 RD BAD LIA TTC #———END
ROBUF_OVF a MEMORYRD BCTAB Ena muxxIe] e OUTI15:0] BAD_LIA_TTC[7:0] memm=s{ D[7:0]
pg. 9 Rl ROBUF . BC_TAB[15:0] | A[15:0] E[15:0] =
2. 9 RL - - - N - . - .
FDRE RD_RIBUF VME ENB CHIP ID =0001 4211 // 0001=GT, 4=TIM card 2=TIMchip l=card#, l=chip#
STAT 12 MEMORYRIBUF[15:0] | B[ 15:0]
LIA_OLD_WARN B . HIP VERSION = 0000 1004
) 9[jlh\ . RD_CHIP IDH_m——oJENA ™20 L CHVERS[LIG) ¢ SI0 000010
pg. A_queue e T g y y - e CHIP_VERS[15:0]
——ore CHIP_IDH[15:0] mmmm==t A[15:0] E[15:0] AHI_OUT[15:0] — 1 CHIP IDLIS e - CHIP VERSIS
STAT 13 RD_CHIP IDL B——ENB I— Ans:o) O —f——>————= CHIP_IDL14 ) CHIP IDH{15:5] > CHIP_VERS14 1
114 700 0L I IDHI = O S [ o -
- . RD CHIP VERSIONH ENATURRTG BL15:0) AH_OUT15:0] -HIP_ B CHIP_IDH7 : ST 0
R GTATTHEEs MR oy it —R——aan oy i e Lo e vessa §
sTAT RD_CHIP_VERSIONL ENB B CHIP_IDLY CHIP_IDH4 — & CHIP_VERS3
TOO MANY LIA =% CHIP VERS[15:0] mmmmm={B[15:0] $— > CHIP IDLS CHIP_IDH3 | > CHIP_VERS2 4
e & R = TIM_CHIP_V1004
pg. 9 LIA_queue « CHIP IDHI i} CHIP_VERS0
— - CHIPIDL6 oy | CHIP_IDHO "
dummy...to be changed later FDRE p—{>——=\CHIPIDLS ~ ~ e E AD LOGIC
UNUSED TTCLKS B CHIP_IDL4
¢ STAT 15 - ' VME RE
l-ROR]AL ]3_]]_?(\1:S JUNK ! - p—{>——= chip D13 === CHIP_IDH[15:0]
CLK . > = CHIP_IDL2
o R, STAT R0 [ 1 o CHIEIDLL == CHIP_IDL[15:0] A.Taurok 8-7-2004 16:32

Clear flags at end of RD_STAT REG

@SHEET=4 @SHEETTOTAL=11




BUFGMUX

upper byte: TIM <<==TCS, FDL, GTFE (DIR=H, 18245 AtoB)

N - FROM_FDL! DL
7 bufgmux=0 during clock switching I it DL 8.April02:removed DIR_TIMTCS_1, DIR_TIMFDL _1
TNM=CLKIN_LOC ; “| TNM=CK40_LOC FROM_FDL L D o
1S CLKLOCAL " \oear L CK40_LOC cmo,LociDdﬁ. TNM=CLK _ o — DL fp—— > NEN TIMICS | ¥
> o i CKao FROM FDLI0 DL ..F_%
fgt;rgoeﬁﬁ?:; o ™ : CK80_LOC m——L~ e CLK80 FROMLFDLTCS Eggm I': 0 : L1A_FROM_TCS L. - = o
' & E— csont TNMECLKE0 : CEmome— e
DCM_LOCAL CK20 LOGy BORGMUX TCS BGO 4|
IBUFG to BUFG in same quadrant - — CK20_LOC B CLK20 TNM=CLK20 TIMTCS[14:13] unused strobe CLK —
DCM and BUFGMUX in same quadrant - CK2! - TCS_BGO, [4:0] = .
G LOCKED €K LOC Dummy function...to be changed later - - G IFD4 -
‘ See page 6 S BG S
SEL TTCLK = LOCKED_CK_LOC m——2 CLK LOCKED e o o
. : wCKEDpK-—:' j o] C CS
L—SLTedy - e SLngKED cLK CLK _LOCKED could be used as Test Output S — TN
| EEE— selects to reg — )
CLKIN_PERIOD...nicht verwendet? {182 SEL_TTC_CLK TIMTCS[15:0] to pg.8 ROP  pulse 50 ns T3
o SLOW 24 CLKO_FOR_FB GTFE READY TIMGTFEI /——
Sh ’»iﬁ"i\i‘\\ \\\‘(’,‘S\ ‘(",‘\i CK40 orn - CLK
R . . slow cancels short dly from ]§CM:| TIMGTFE[1:0] b
FHH? &hii’ S0 direct connection from DCM necessary FDCE
;;;335,\“\,‘,\, S Schematics: CLK_TIM_LEMO with 22 Ohm serial termination L1 RESs=—o o
A s LVITL ~ SLEW=FAST  DRIVE=24 CLK_TIM_LEMO C]_ki — LVDCISS SLow 12
from TTC m <o ] K= ax__| I0B=TRUE
Tom X INMACLKIN CLKOUT PHASE_SHIFT =NONE...cquivalent FIXED and PHASE SHIFT=0 LVITL SLEW=FAST  DRIVE=4 (¢ iy Sp—
A CLK G|
oP CLOCK40DES1 > CLK40DES1 ot L .
ﬂ.mM ki Jan03 version: LVDCI 33, DRIVE=12 for both CLK_TIM Slgnals to/from FDL Jovwer byte: TIM =5 TCS, FDL, GTFE (DIR=L, 18245 BioA)
op > CLK FB CK FB JulyO?::verslon LVTT'EO ERIV’E =24 l;or both CL]g ;Ir'ldM FAST SIG GEN 8.April02:removed DIR_TIMTCS_0, DIR_TIMFDL_0
— ar B . LK_TIM_LEMO has got serial term.R on bo: R St -~ N
‘i same top/botthalf as clockd0des - CLK_TIM has got R -C termination on board “af———{DISCONN It priority ¢} > NEN TIMTCS 0
feed back CLK_TIM signal DOM TTC [ K80 5 v-ckso DLL locked to CLKIN: 50-90 us R LIA TTC s R 2nd priorty i NEN TIMFDL 0
(off-chip synchronization) - [ CK20 g ravieci0 lock to fine shift:additional 50 us DBERR ERR_MAX BC m——ERR2 5
pser ™ CLKIN cycle-to-cycle jitter +/- 300ps EN_TTC_CHECK ::D_| ERR TOCAL_BCa——ERRI L1_RES o gl DL6 o
= -~ R TLOCKED K CLKIN clock period jitter +/- 1000ps  EN LIAQUEUE CHECK 3rd priority dummy D2 Q2 D5 )_>—
INTERLOCK 2 — = =1 STARTUP TOOl MANY'LIA::D_'_._‘!”:)_| OUT_SYNCI mx,u‘?j kvpens
hr B ST LOCK sl Qtartys OUT SYNCO |:> CLK #— C
tied to GND because of Fixed Phase P GSR m——|csx p EN_ROBUF_CHECK D> B o POy STeIG3 ASTSI 0 DL o
DSS not used to avoid data transfer problems at 80 MHz —fors ROBUF SYNCERR = warnt " FASTSI ASTSK RS DL2 _ >——
(DSSEN=gnd, DSS_MODE=NONE) o e ASTSI Q DLI o
A DLO

WARNO

o, & iy FASTSIGI D2 Q
DFS digital frequ. synthesizer is not used CLK m——} ax ST an
VIRTEX2 USER guide pg.158 G Wb Y AR%N%O%EUCFHS% ::l:)J TIM_SETUPDONE i ﬁEzDYZ lowest FASlTSIC m.x,u‘?i kvoens
DL FREQUINCY MODE-LOW . . ~ TTC lowest priority STATUS to FDLciks c

Mgr'g"'}\'ﬁu\%m " CLOCK circuilts e 1 ﬁ(ﬁlﬂiUE CHECK - READY #———READY0

FAST SIG GEN
. LIA_OLD WARN D Q
L1 RES E 5o
All DCM attributes have to be assigned, otherwise error in Desi anager during Mapping. dummy D3 Q3
g g g Viapping oo
g from TTCrx COCKUA  unilable b | Signals to/from TCS =~ cx=—1¢ .
= ’ : available, but not usex x oo
E CLOCKL U\CCEE\‘ - LI_RES gz 3; :2? —
UNUSED TTCLKS dummy E D3 gz 3£E

6P
[Cr=—>—CLOCKAODES? . -~

X_OFD4 LVDCI33

. . CLKm—p C
7S CLOCK40  CLK40 NopEs [Dummy function to keep pins 2T pulse
g B 0 page 4 STAT25 RO-RQST-BUS: send SYSTEM MESSAGES to all boards
SEND_SLOW_CMD -—qﬁ TEST_STRB 40 MHz RO-bus RO o X 11
. MUX ROBUS RO O ] X 10 o]
from VME FD FD TEST STRB ENA RO 0 @ X —
CLKO and CLKDV are assigned after the 3rd cycle. SEND TESTDATA > o > o TEST[11:0] e A[11:0] RO D3 X oo
The CLK2X is assigned correctly 59 cycles after the end of GSR. - I LCLK CLK ENB RO_RQST[11:0] X_0FD4 fvbeiss
CLR_ALL — 5 MON_RQST ID[11:0] == B[11:0] E[11:0] == s—_—— CLK B—p C
Then LOCKED appears 2 cycles later. Wait until S di - - o ., X 7
ait until Slow command is over —
Before locking CLK2X runs at CLKO frequency with 1:3 duty cycle missing every 2nd tick. Sgi’gvffg&”qcl'f‘a — EEC]-O] §8 2 S‘f 3, g 2 ]
In case of missing FEEDBACK the CLK2X and LOCKED signals will never be assigned correctly. .« MON_RQST STRB RO 7 g§ Q§ BX 4 S |
If RESET TIM or INTERLOCK are applied then resynchronisation restarts. SEND_SLOW_CMD — - X oot bybens
from VME Strobe 0 0 0 =nop CLK®— C
Strobe 0 0 1 = send slow command
MONRQST_VME H) 2T pulse Strobe 0 1 0 =send TEST word g DO Q g§ ; o
PER_MONRQST > o Strobe 1 0 0 =send MON_RQST 5 T gé g; BT :L:::
periodicCLR ALL S mCLK | CLk [ 9] T O BX S
Wait until Slow command is over TEST STRB CLKm—p ¢
to avoid interference problems in Mon_ROPs - STROB2 ROB 2
. - ) >———  smonr Do Q ROB 19—t |
During RUN normally only PER._ MONRQST runs MON_RQST_STRB o STROBO Bé 3; ROB 0 —
RQST
SEND_SLOW_CMD -—:D‘ mx quri o -
o TES‘;LS”;RB - CLKB— Gop
MON_RQST STRB
SEND:SI?OWiCMD DIS_RO_BUS NEN RO BUS F—551)
TIM CHIP V1004 HPEE axer]
CLOCK circuits READOUT REQUEST BUS
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Selection as for the BGO commands

Inhibit BGo from TTCrx

GT only: send Slow Commands via RO_RQST bus to all boards

EVCNTRES_VME
LIA VME=—a RS not used now START RUN_VME
BCRES VME =—= > o] _MESSG TTC6 [ FOR FUTURE SEND_SLOW STOP_RUN_VME SEND_SLOW_CMD
MESSG_SIM6 .
DO TEST EN VME =——u : - D2 4E_US MSG -
DO PRIV GAP VM =—= By S MESSG TTCT w  wl—aUSER MSGO  USER-MESS STRB ) JUSER MSG3 B— >/ oW cwpio
IT VME =—a I il W wf—=USER"MSGI BGO_STRB CLK R M2 =1 STow v
PRI S ME m STI7: user message . »|—a USER MSG2 W
HARI D_r SS'VVMEI—I ) IFD4 ¢ MESSG_SIM7 v m—IggERj\/Igg.’: " SERNS—,GP G LOW C 3
EVCNTRES VME &—a BRC: BRCST 6 b UBADO USMESSTRB O : LOW CI
» TR USER MESS_STRB STOP_RUN #—— >
START RUN VVIE &—s BT . SRCST ST i FD il — Similar bit order as BGo cmds “RES ORSTL e—] gt D:
STOP_RUN_VME =—a oo BRCSISTRI [ BRCST STR| SIM_USR_MESS_STRB FK;IIECSSG SIM[7:6] e— RES ngl S D
(LK (LK USR_MESS_STRB_TTC - SELBGOI - ’ SEL_BGO I:ZD_ELBGOO PRIVATE ORBIT B—— %2 2
— inhibit TTCrx 1 3 SEL_BGO_0 IVATE GAP=s——(& 250
TTC_RDY_VME »—a 1FD4 ) FDACE ggbg(@%}) SELBOI0 TEST ENABLE s— > SLOW @
' RDY . : L BGO_( MESSG_TTC[7:0] '_D—|_‘_\ FD SLOW CMDJ[11:0
BRC BRC MESSG TTC DO_TEST_EN_VME
BB = i R R e T o
SEL_BGO | =—a TR : ARG it el
SEL BGO_0w—= BROSTIS2] ik system message . LML 2'*% DO_PRIV_GAF_VME '_:D_\—T\ = |—= PRIVATE_GAP
SEII: Idﬁ %'—' — P .}CL_K “ _ax | TTC_MESSAGE v o CLK -
SEL_LIAZ0 #—n M 1
SYS_MESS_STRB_TTC DO_PRIV_ORBIT_VME =—]
SEL BCRES 7e _ MESS_STRB One decoder for BGO sources ) PRIV_( = - PRIVATE ORBIT
SEL BCRES | =—a other RESET cannot be used BGo from BC-table ik JmL Same code for Bgo and System-Messages assumed. CLK
SEL_BCRES (0 #——a PERIODIC_SIGS = TTCrx sends BGo cmds; BCRES, EVENTRES on dedicater 1mes b N
HARDﬁREéR VME B————HARD_RES_VME that are only used when programme LIRES_VME 8——= L1 _RESET
BCRO0) =————{ BCRES_VME Simulation i . / _
WR_PULSE #————WR _PULSE Simulation done BCNRR[15:0 Default: take TTC messages CLK
EN_BC TABLE #————EN BC_TABLE BCNRR([15:0] L I € HARD RES VME #—] T
ADDR[12:]] se—f ADDR[12:1] BC_TAB[15:0] T SIBIC7 6TAB[15 0] MUX3X4 BGO decoder according to TCSnote. - - ) |—a HARD RES
wr/rd table by VME e BGO_DECODER . o CLK
ORBIT LE\&%)]{E[};?)] — gﬁmN[n;o]G g mo Y MESSG SIM[7:6] A PER BGO [3:0 A[3:0] BGO [3:0] D4 16E ~ EVCNTRES_VME #——
B — RBIT_LENGTHI[15:f N ENB BG
TRIG PERIOD%ISIO% — TRIGﬁ};ERIOD[IS['O] S st s SIMFEKUSBRGGME[ZS:SU]S:RB [ L BI:0] - E{3:0] ey BG s BCRES BGO EVCNT RES_TTC s—{H 1o L
BGO_PERIOD[15:0 BGO_PERIOD[15:0 PER_BGO_[40] — | | - D) EVCNT RES
[ E LIA PER 0 (150 TCS_BGO_[3:0] C3:0] RIVORE BGO CLK ¥
SEL LIA 2 SELBGO PER | SEL_LIA_PER PER_BCRES (——a PER_BCRES - - TRES B g § —
1 SEL_BGO_PER — = SEL_EVRES 1
SELLIA'I EEDJi R PER MONRQST|——# PER_MONRQST 53 +— BGO_STRB[T1 [ HARDRES BGO SR EVRESS -
SEL_LIAT0 CLK ® CLK PER LIA| ER LIA Mo > o Eg gvkr;Rngo - - o FD
ggk%ggﬁ(l} PERIODIC_SIGS PER_BGO_4 ’_JD— o R R RES_ORBIT VME ._%Dm » |—a RES ORBIT
R ‘ TOP BGO S s
——"BCRES TO_PER StroberCS_BGO_4 . " START RUN
‘B}Jtll']u}%llfl{l‘:gt\le lg)ct)%ndlly only PER_MONRQST runs ggtigggi(l)-— — o START RUN VME #——1 — FD lRUNFF
08— ¢
Strobe - v o
. STOP RUN VME #— )1~ STOP RUN
BGo directly from TCS TCS BGO [4:0] s . X
N 5 - — START and STOP could arrive with L1A==> delay them for 1T. CLR RUNFF
ee page STop RUN m CLR ALL clr TEST_EN also
— FD4CE
LA L O 1 respreRESET L1 ris o HARD RES=—5™ CLR_ALL -
Tim Signal from TTCrx TTC RDY VME 1 STOPRUN - — o :‘ = LI_RES internally used change RUN_FF at next BCRES
[ TTCREADY [ — ey TTC READY —> — EVONT RES i —| RESET OUT L (0 ncb delays RUNFF _ince  RUN_FF
&K TTC RDY o START RUN o RS OTRITE C.:K i S RESET_OUT_R BCR=—|-
Tim Signal from TTCrx - to check_circu B STARTRUN L1A _ g
LIACCEPT = LIA_FROM_TTC 1 LIA VME —. LIA_OUT_L o
[ o - RES_ORBITs—' " :CT * o to pcb delays
. ; =T Alp———FDCE
Tim Signal f“’]‘j‘li"’;‘P anel 511 1A FROM_LEMO - L1IA OUT R
o> — L1A001 —e N N
CLK — - ax
&l I %3_ RUN_FF — to: TIM readout
N LIAALL LA TN TEST ENABLE
u
L 1A_FROM_TCS DLYED PER_LIA - e o—— ox - . . R . .
L1A FROM_TCS#——— N " o ST - - i —p ., It's impossible to inhibit Triggers at BCRES time<==> delays different!
DLY_LIA_TCS[7:0] s DLY[7:0] Liaont - —Fpce op  NL1A LED
B—{CLK DELAY32 - o p—Co ]
o RUN_FF #—« |k CLR_ALL to check counters and err fl
Tim Signal from TTCrx . to: Periodic Signal Generator «<— Tockm—p —t to: TIM readout CLR_ALL to run_ff,Test_enable_ff
= EVCNTRES EVCNT RES TTC R N el ¢ BCRES_TO_PER “i LIA TIM CLR_ALL to Test_strb,MonRgst_strb
e BCRES_VME LD LR ALLtoLIA ROP t
X SEL L1A D= and incr. local EvCntr ¢ o L1A_queuc,ROP_even
HARD_RES to LOC_EVNR
DLY BCR TTC
Tim Signal from TTCrx [DELAY CNTR | BCROOI FD
BONTRES 2 pent REs T1c csonieitme | BCRES TTC L1 BER —=BCRES L 1o —
= — NP OUT P o | DELAY's=0...30
—h DLY CRATE TTC[15:0] mmmee{ DELAY(15:0] u BCROIO * B — to pcb delays
:‘I CLK__simulation ddhe EVCNT RESEE o - BCRES R
ms At BCRES_BGO e ) TIM CHIP V1004
Tim Signal from FrontPanel . o T DEAYCNIR 1 BCRES LEMO - BCRI00 D
> ORBIT X ORBITX ORBIT P ]‘le';» o J{’ > - BCR ._CLK o of—a BCRES_’I‘IM
cx | gL XL iy CRATE BCL{150) e [C)EEA‘Y‘EE‘QEB] PER_BCRES acron el § to: TIM readout Si gnal Generation
Simulation ddhe . .
DELAY = 1 “min. DELAY =1 sev scrs 2o 1 and to compare with TTCrx data | A Taurok ~ 8-7-2004_16:32
SETBoRES 0 — DELAY =1 @SHEET=6 @SHEETTOTAL=11




BCRES to all boards

BCRES_L[1:9]
FDCE

— — . — RESET_PANEL
BCRES L N oor—BCRES Lo [ N B L BCRES 9——-m) RESET OUT R T oo RESET PAN
- (dly_03+1)+(dly_47+1 2 - - (dly_03+1)+(dly_47+1
DLY_L9 [7:0] se——DLY[7:0] DLY_PAN_[15:8] DLY[7:0]
CLK m——{CLK DELAY32 CLK =——CLK DELAY32 BCRES PANE] BCRES PAN
'F'= no delay i
b N 7 our !
delay_4x OUT3 BCRES_R (dly_03+1)+(dly_47+1
BCRES_L=——— DLY_PAN [7:0] DLY[7:0]
- CLK m——CLK DELAY32 -1
R LIA_PANE D0 QO
DLY L8 [7:0] se— iLvDCI33 LIA OUT R = [N P o delay bl QO LIA_PAN
DLY L7 [7:0] s— - - (dly_03+1)+dly_47+1 D2 Q2 o
DLY L6 [7:0] e—— DLY_PAN_[15:8] DLY[7:0] D3
DLY:L57 7:0] e— o o CLK m——CLK _DELAY32 X_OFD4 JLVDCI3|
CLK =—C C
L BCRES 4 LIA OUT L N Tomody ol LIA 14C LAY
L_BCRES 3 - —
= (dly_03+1)Hdly_47+1 .
BCRES_L=—— ) DLY_L9_[15:8)] | DLY{7:0] L_L1A [1:5]
— CLK =——{CLK _DELAY32
Df%? ;8 — | DELAY3_[7:0] X_OFD4 JLVDCI33 - LIA L8 Do O L LIAS pe
0] e— DELAY2 [7:0] CLK B— C LIA L7 L LIA 7 —
DLY L2 [7:0] semmmmmeef DELAY 1_[7:0; LIA OUT L AP Q—TTras T
DLY_LI_[7:0 DELAY0_[7:0 - LIA L5 gg gg LLIAS o
CLK m——{CLK_dly=0..7bx
S N DLY L8 [15:8] me— Vi
Telay 4% OUT3 %Do Q0 ggﬁtg g Bky II:Z: {g% cikm—p o
OoUT2 - DI Ql = o Y] —
BCRES_R N < ouTl % D Q@ Egﬁﬁg e DLY L5 [15:§)] s
ouTo D3 Q3 T
DY R preraic I G S T oAl oo ol kAt o
DLY_R6 [7:0] s DELAY 1 [7:0 LIA OUT L N %E LIA L2 g; g; LLIAD o
DLY_R5_[7:0 DELAY0_[7:0 - oU LIA LT D03 LLIAT _p—
CLK =—CLK dIv-0.7bx BCRES R4 BCRES 4 DLY L4 [15:8)] | DELAY3 [7:0] ] X OFD4 Juvperss
Jelay 4x_ OUT3 BORES RS DO go oy Bllzylﬂ%’ %g% —{ DELAY?_| 7.8 CLK B—b C
ouT2 = D1 1 = OPAD :8| n— DELAY1_[7:
BCRES_R®—— IN{ OUTI Sﬁﬁﬁi 1] D Q@ ggggg f DLY_L1 [15:8] s DELAYO [7:0
OuTo — D3 Q3 — OPAD CLK B——{CLK_dly=0..7bx
Da(ﬂ]%’ ;8 DELAY3_[7:0] X_OFD4 JLVDC133 Ty T OUTS LIA R8 D0 Q LIA 8 —
N DELAY?2 [7:0 CLK #— C - LIA R7 LIA 7 e
DLY R27[7:0 DELAY1_[7:0 LIA OUT R N 83?1 LTA R6 g; Q; LA 69—
DLY RI_[7:0; DELAY0_[7:0 R_BCRES_[1:8] - LIA RS @ LIAS o
- CLK B—{CLK_dIy=0.7 = - ou D3 @
R S S DN . 5 . DLY R8 [15:8 DELAY3_[7:0 X_0FDsfLvperss
BCRES delays needed to start BC counters with arrival of first trigger word. DLY R7[15:8 DELAY2_[7:0 CLKm—p C
DLY R6 [15:8] semmm—{ DELAY1_[7:0
DLY_R5_[15:8] memmmmmm{ DELAYO0_[7:0
DELAY REGISTERS RESET to all boards R T s ETTVI
RESET was 'TTCON' on GT6Uprototypes ook ! I B LA’ p) STREAS
. o delay RESET L9 L_RESET_9 LIA OUT R N outl LIARE_ fy o LIAZ —0
BCRES delay: bit 7:0 RESET_ OUT_L s—— v 0 o— 1, P T G - ou UARL _1p; o3 RLAL =]
Total delay = (delay_03+ 1) + (delay_47+ 1) DLY L9 [15:8] s o5 1700 — - ’ DLY R4 [15:8 DELAY3 [7:0 X orafuvbcrss
. - : [7:0] CLK - . 115 SLAY2 7 —bc R
delay 03: value of bit 3:0 e o B v | " I0B=TRUE L_RESET [1:9] DY RI38] mmpetav2 0 CLK c R_LIA_[1:8]
delay—47: value of bit 7:4 R RS DLY R1[15:8] semmmmmee| DELAY0 [7:0
'F' = no delay delay_4x__OUT3 RESETT D0 Q0 —FREErTS_ - CLK B— CLK dly=0. 7bx
L1A delay: bit 15:8 RESET_OUT L s#——n—< QURresrie {0} Q) T Resers o
as above . ouTo—RESE D3 Q3 f—LRESELS =00 L1A to all boards
o 8 B X_OFD4 JLVDCI33 1 1 1 . 1
DlS_ggA{.{[g[%fs-p —_— : Clkm—b ¢ L1A delays needed in case of pipeline memory to take data at right time.
DLY_PAN_[15:0] s GT crate uses RING BUFFERS and doesn't need the L1A delays.
DLY L9 [15:0] mmm Aser Lo S GT crate: set all delays for L1A =0 to get them as early as possible.
DLY L8 [15:0] mmm RESET L3 |00 QL RESET 3 oot . .
DLY LT [150] ==t TS [ W T S Disable LVDS drivers for TIM SIGNALS
DLY L6 [15:0] s RESET LI D3 Q3 —LRESEL T —
LYL5 [15:0] memm X oFpafvbens NL EN 9 T
BLY 14 [150] == CLkm—p C DIS_BOARD[15:0] === PS-500T00 80 T N ENTT s
DLY L27[15:0] e DIS_BOARD!4 B— > NTT o
DLY_L1_[15:0] s ) DIS_BOARDI3 B——— >— R
BRI H30] = KRS DIS BOAKDI A—JS— NLEN G T 0=
113:0] == DIS_BOARD - 0T T
LY R6[15:0] =F s ENS T o]
pLy e ol — 15:8 DELAY3_[7:0 S _NL_EN_[1:9]_T DIS-BOARDS A1 3T 2=
DLY R4 [15:0] e 2 - L7 LVDCI33 = >~ e
R = RLYRT I ———fon v o ~ TRENTET s poure—ps —
DLY R27[15:0] e DLY R5 [15:8 DELAYO [7:0 DIS_BOARD6 B———f >— = < o
DLY_R1_[15:0] e - CLK — LK dIy=0..7bx DIS_BOARDS B——— >— REN ST o
) “SE ) DIS_BOARD4 #—— — OPAD
Ty T OUTS—RESELRY {1 o —R RESET 4 DIS_BOARD3 B——{ o LEN2 T >—
OUT> |—RESET RS | 7" ) DIS BOARD2 B— & NREN 2 T »—"o
RESET_OUT R =——N RESET R2 2 S | TNCEN T T 9]
: - - OUTl RESET RI |22 [ RRESET 1 DIS BOARD! #——— &R N T T 9ot |
Encoded L1A and RESET Slgnals DLY R4 [15:8 DELAY3 (7] P oo PIS.BOARDD
DLY R37[15:8 DELAY2 [7:0 CLK—p C “R_RESET [1:8]
d EVCNT RES "1 DLY R2 [15:8] s DELAY1_[7:0) = =
to sen _ as DLY_RI1[15:8] memmmmm—{ pECAY0 (70] | RESET_R[8:1]
CLK B—{CLK_diy=0.7bx Use the same delay for BCRES and RESET.

Therefore RESET and L1A with same delays! Each board with individual delay.

BCRES, RESET, L1A delays simulated by A.T. 17.12.02

x_ofd4_Ivdci33 added by A.T. 9 Jan 03 TIM CHIP V1004

FAST TIM SIGNALS to Backplane
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1FD.

DOUT STR TTC_DOUT STR
2 CLK
e Check if L1A from TTC and L1A from TCS arrive concurrently. GT only
DOUT? 7
[~ DOUTe © BAD_LIA_TTC
T :j B . 2 FDRE
» J}—= ERR LIA TTC
= CLK EN’TTC’CHECELKI._— -
T .
D D dump TTCrx reg's For other initialization values c 16x8d and change INIT=X"1234" 4 BAD_TTC CNTR !
m U ; j p g or other initialization values copy x_ram16x8d and change 1A FROM TTC CosBA R 1) W:]DM]: BAD_LIA_TTC[70]
s e e P p B o B
— TTC_DOUT[7:0] X_RAMIGXSD L1A_FROM_TCS_DLYED o e CLKB—pc 1 T T ok "
LK " ) ——
— i EEI stop at 'FF': TC=1 OV BADTTC CLTLAT
N D4 N | —D_| L CLK B TTC_DUMP[7:0] CLR ALL-:D CLR BADTTC CT
Q ; Q RD_BAD LIA_TTC
T “[DQUL | ) >— DnQu o
== Q . DQU ’;D—' DQU read clears counter
x § I_:D_l - ADD For impl I take X_RAM16X8D VP EVIT
=T ACTIVE_SUBAD ®-¢-—2" ADD For simulation I could take RAM16X8D from Virtex2 b for init-value— EVENT COUNTER for L1A CMP EVNRH TTC LOC I JEa 22 EN_EVNR_CHECK
ADD LOC_EVCNTRH M _TTC
X celbres | . oy LOC_EVNR[23:12] mmssf A[11:0] GOOD_LOCAL_EVH
Load message to active subad into addr"F" VME addr LOC_EVONTRL Ak ) EQF ERR LOCAL EV
e CCSRE | o0 pynrpra) RX_EVNRH[11:0] st B11:0] (o | , |
UBADDR7 UBAI LIA TIM ] S—
o LoDk » oo > - “ crof— CLK X complaf =
ADDRS AD comps - e = CMP_EVNRL_TTC_LOC m———EN
0 5 2 5 SUBAD(7:0 CLK ® . CLK [ - -
ADDR AD! (L ACTIVE SUBAD EVONT_RES Ap— LOC_EVNR(11:0] mm=={A[11:0] BAD_LOCAL _EV
) S C— EQF — —
2 CLK ’ TTC_SUBAD[7:0] RESEVCT only used for check RX_EVNRL[11:0] m=={B[11:0] o, , | GOOD LOCAL EVL |
UBADDR3 — BAI ——— HARD_RES a
UBADDR2 M BA . . PR Event Counter is cleared by EVCNT_RES and Hard RES but not by LIRESET.
e ST 502 Do nothing, just store individual messages venttoun ety - e v P
Compare with TTC EVnr with local EVentr
2 CLK
EJKC . 3
PER BCRES =—] Check BC number at arrival time (=3564) of BCRES.
- EN_CMP_BCNR
CLK®—pc ., EN_BC_CHECK
2 x_compl6f ERR_MAX BC
BCNRR[15:0] EDIOCE MAX BCNR[15:0] I EN - -
. A[15:0] MAX_BC_OK
BCRES_TO_PER a EQF >
< .. | ORBIT LENGTH[I5:0] memm=niis0] o\
— . BAD MAX BC
CLR_ALL
= EIKC EIKC
CMP_BC_TTC_LOC m,—l: ) CMP_DIFFS
CI, CO=active low for subtr. -1 ¢ "
. X_ADSUI2 CLK®  ax CLK® o FN’BC’CHECK
S ST T p—— S— ERR_LOCAL_BC
. o RXBC[11:0] s BC_DIFF[11:0] ALI50) GOOD LOCAL BC
—— BONTSTR BONT STR | —acmp Be TTC LOC BCNRR[11:0] me— BC_DIFF[15:0] _FDI6CE  BCDIFF[15:0] EDI6CH CDlF_O[ISIOi. B[15:0] CiKF D
- g —_NBORROW BC DIF] 0 s 0 s y
- 1 L o BC DIFELS ; ; — BAD_LOCAL_BC
BC DI CLK : CLK : -
) EVCNTHSTR EVCNTH STR of—=& CMP_EVNRH_TTC_LOC BC _DIF] P - En -
T o 1 CMP_BC_TTC_LOC Difference should be stable
o H-EYCNTLSTR EVONTL STR of—=& CMP_EVNRL_TTC_LOC
cK ckm-e—p Compare local BC counter with TTC BCnr Read it by VME from time to time
BCNT[11:0] IO RXBC[11:0]
BONTLL 1FD4 \ P g1 e —
IPAD = e ] S —cE
oSBT o[ REECI0 REe— e -
= 2—hc TR Sp— 9= TTCRX_mode: uses THC: BCrEvar TTC BUNCH and EVENT COUNTER are used only to check the local counters
FDCE12 v
CLK Lol g RX_EVNRH[11:0
o s o [ omsme— . R [11:0] Check EVNR, LOCAL BC, MAX BCNR
S BONT6 o [ IRXBCo Cuﬁ o STROBJ[2:0] =111 identifies MonRqst or TTCrx instruction(Reset...)
——__BCNTS XBCS Slp— . .
=< BCNT4 . XBC4 STROBJ2:0] kennzeichnen Rqst Beginn P 1 004
- FDCEL2 TTCRX_modes ~ The same control bit value has to be loaded into the TIM board. TIM CHI V
saxl 14 o RX_EVNRL[11:6}
BG BC EVCNTL_STR B—ric: - JT oA L JoA L ‘
= gg M gg CL';::‘ e ctl:00 [ Event] ctrl: 10 _[ EVentL] EVent] ITC"‘{TE:H_S];‘G? :?, L‘;\'{“L ﬂi'ﬁﬁﬁ: g‘;‘l“L Check EVNR and BC numbers
——<__BC . XBC i . RL[1:0]=10 10: EventL, t1: EventH; default: EventL .
= £ o . IRXBCIIOL - sontains ev nr of last L1A . UIT " l-,m\ S— CCTRL[1:0}=11 10 Bont 11: BventL - Eventt;default: Eventl. A .Taurok 8-7-2004_16:32
| — ctrl: n ctrl: yen Ver
from TTCrx @SHEET=8 @SHEETTOTAL~=11




All L1A enter RIBUF at the time before the board delays.

FDACE
see differenc in LIA. mﬁ:cy (%IATI(:%OMN}-CS DIAIS A CFREEZ&RIBUFJEERROR
check delyy  LIA_FROM DLYED®——(» o f——&DIAI4 ERR LIA TT
RO TFRON e i ERR LOCAL BV STATISTIC READOUT
LIA_FROM_LEMO DIAI2 EER]RQIZI\O/%/)%(E Bé:c
CLKE—] o, _ DBERR Processor Mon record
M— EN_TTC_CHECK reads counters and status regs
. forselfiest  PER_MONRQST DIAIL E&%&g%ﬁ%7CHECK FREEZE RIBUF
Run BC_Tablethen fces Ring Buler ~ PER_LIAg——Jor o —# DIAID TOO_MANY_LIA s—  REEZE RINGBUE - Similar State machine as for normal events
EVCNT_RES = — DIAS EN_ROBUF CHECK “"RUN_FF . . .
ckm—be ROBUF _SYNCERR Change circuit to:
— — ROBUF_OVF Z .
- bit 27,26: = 00 IDLE
pulse at begin of orbit ORBIT P DIA7 .
gy ot BCRES LEMO #——Jor o[ —aDias bit 27,26: =01 EVENT
delayed BCRES from TTC ~ BCRES” DIA4 e bit 27,262 =10 MONITORING
Check for overwriting L1A requests bit 27.26: = 11 xxx
RO_length* Nr_pending_events < RIBUFlength U
decoded Bgo commands resp. messages 5* Nr_pending_events < 1024 bx o
L1 RESET DIA3 - up—>— MONDATAZ. -
PRIVATE ORBITE—(» o ——# DIA2 ==>Nr_pending_events <200 .. MONDATA[25:18] MUX for L1A and Monitoring Records
P R[¥ésl—.l-E-§\,AP v DiRd ==>FULL_LIFI[]=0 during normal run ¥ Lo .
[ — e > MONDATAI7 Read-out data to Channel Link
CLK B——p MONDATAL6 o
5 . - " =" MONDATAR7:1§] 12 mA and fast???
A Write Address for Ringbuffer — RO_DAT [27:0]
Use only 9 bit because of Tkword length ROBUF17.16 oy MONDATA[15:0]  MONDATA([17: OFD4 - -
D> — —
BC_WR_RIBUF . EV_ID idenifies It word of even| ¥ L DAT 27 /——
“x celéres L RLWRADR[9:0] 00 reserved for header gy gHONDATAZ? oA N DAT 26 o—]
01 data Z 0 DAT 25 o—ro |
RIBUF_WR_DELAY e RODAT2S v
BCRES_TIM_——————— BCRES_WR_RIBUF " RLWRADR(15:0] T IDENTIFIER BIT RODATAZ? RODAT24 AT 24—
N our| ¢ s ¢
(dly_03+1)+(dly_47+1 e crof— RI ROBUF -
DLY TIM [7:0] sems{ DLY[7:0] ckm—pe - Rl ROBUF ROP_EVENT DA
CLK ®—CLK DELAY3? G- VME wrds test data into/fi RIBUF — — oD N DAT 22 0——
L DAT 21 9—rl
REL_LIA_LATENCY BCRES_RD_RIBUF| EN_RIBUF_VME #——— |EN_RIBUF_VME o ROP_EV =no error, STATref Egg:% » O DAT 9
- ' EVNR_OVF|—a
F=no delay WR_RIBUF_VME #——— |WR RIBUF_VME -
. N our| = — RIBUF. RIBUF[15:0] ROP_EVNR OVF
DLY_TIM_[15:0] s 15 (dly_03+1)+(dly_47+1 V_DIN[15:0] et | V_DIN[15:0] RIBUF[15:0] | s P orp4
DLY_TIM_[15:8] s DLY/[7: VME addr ) " RIBUF VME ACCESS DA
_TM_[158] = ADDR[10:1] ==t JADDROOIL || gopupA[is0)] SEL_LIA_[2:0] mmmm—SEL LIA_[2:0] make ID bits 15-12 40 to 80 MHz  ropame N DAT I8 9———
V_READ_ROBUFA #———— [V_READ ROBUFA  ROBUFA[15.0]| |- RODATI7 DAT 17 >————
ROBUF VME ACCESS ROBUFBX[15:0] IDENT [11:0] wemmm—] IDENT [11:0] RODATI6 . DAT 16 0———
V_READ ROBUFBX #——— [V_READ_ROBUFBX ROBUFBX[15:0] | [ IDLE_[15:0] semmm—] IDLE_[15:0] ot heade
EOF [15:0] mummm— EOF [15:0] TXIXT0 .
Trige DAT A ROBUF_BX stores bxnrs of event RO_LENGTH[7:0] wemsmm—{RO_LENGTH[7:0] ROP parameter g - E?;‘o] F[0:0] RODAT[27:18]  ¢— oy
K 1 -write F— NR_OF ROBUF[1:(] mesmm—{ NR OF ROBUF[1:0] : i - RODATIS 0 DA
L1A from TTCrx or simulated (”’g"%gFREEZEiRIBUF =— [FREEZE RIBUF On other boards ROBUFT] goes to OFDT, then to ROP chip RODATAR:15] EE‘?DI RODATI4 o o2 :) oo
= RI_WRADR[9:0] ROBUF BX On TIM the ROP is in the same chipEVCNT_RES @———EVCNT RES ) Eggﬂ}g : DAT 12 p0———
LIA QUEUE input data DIA[15:0] st | DIA[15:0] ROBUFA ROBUF{17:0] KOr rent Counter RODATA[26:0] Exa TSI RODAT[17:0]
RO LENGTHE;UL— RO_LENGTH[7:0] simulated by AT RI_RADR[15:0] RIBUF read ROBUF[17:0] ROBUF[17:0] [——> RODAT[26:0] |- e Bt A[17:0] E[17:0] P orn4
BCRES RD RIBUF BCRES_RD RIBUF RI_RADR[15:0] - - RI_RADR[15:0] READ_ROBUF Eg’;ﬁﬁﬁiﬁfm READ_ROBUF —{ExB RODATI1 no ['):
TEST ENABLE ®———TEST ENABLE RDRIBUF RD RIBUF EV RD_RIBUF_EV ROBUF_NR[1:0] = ROBUF_NR[1:0] RODATA[17:0] B[17:0] ng)(l))[f)\[;r;g Q,‘ DA )%
L1A requests LIA TIMs=——ria  LIA queue  causr v CALIBR EV CALIBR EV ROBUE_EMPTY | |—ROBUE EMPTY ROBUF_EMPTY RODATS AT S oo
INHIB_LIA_ON_TIM #——INHIB_LIA |} iy LR_RO ROBUF_SYNCERR |——  GTFE_READY GTFE_READY -
CLR ALL CLR LIQUEUE LIA 0L WARN|— H ﬁ ﬁ(l%gigﬁ%m ok SICCI A RNING ROBUE OVE[— . if El}-[%% EEE’ALLC:K_ gII:EiALLIZ> atend of event CLR RO CLR RO OFD4 2 bar 1
CLK B—{CLK. TOO MANY LIA|—a TOO_ MANY LIA CLK20 B—CLK20 ROBUF_OVF|— cesser = CLK20 B—{CLK20 oAt RO DAT 6 o——"
RO DAT 5 90—
RODATS D
. RO DAT 4 90—
FastSignals to Status reg RODAT4
NSEL_ROPEVENT
ERROR ||L——aROBUF_SYNCERR Cindre - I [orns
75% full mdreg % RODATS RO DA
L———a WARNING ROBUF OVF INVERT_ROPMUX SEL ROPEV —ERCE ? RODAT2 o RO DAT 2 p——mmr]
_ _ - SEL | RO DAT | 90—l
I SEL_ROPEVENT RODATI
ERROR F— R%BUF_OVF pulse 50 ns CLK — - RODATO RO DAT 0 ——]
y y -
If too many L1Argsts are pending then Ringbuff addr might be overwritten. astSignals to Status reg C]‘Ifg: ax CLK80
El e——
ROP-MUX CLK80 >———ROCLK —]
_ o RING and READOUT BUFFER READOUT PROCESSOR Clock for ChannLink
LOAD simulated EVENTS into RingBuffer: RO LINK ON OFD
Set SEL_SIMU_SIGS=1 cmd reg. to inhibit L1A from TTC o L B
Set SEL_BCRES_SIMU=0 or | to run with/without TTC timing meree —h
- v Format for EVENTS o

Set FREEZE RINGBUF=1 to inhibit input data

Write data into Ringbuffer by VME

CHECK DATA of RINGBUFFER
RIBUF cannot be read immediately by VME
Load DLY BCRES FOR_L1A[2:0] to set relative start of event
Load RO LENGTH by VME
Send one L1A at defined bxnr
to be designed
Read RO_BUF by VME until empty

Bit 27: 1= EVENTS, 0=Moni
Bit 26-20: word numbering
Bit 19-18: =00 for Events

toring data

Bit 17-16: 00=header words, 01=trigger data, 10=calibr. data, 1 1=BX number,
Bit 15:0: identifier codes / data bits /bx-number

Identifier word bits 15-12: 0000=PhysicsRun
Identifier word bits 15-12: 0010=Ext.TestTrigger Run
Identifier word bits 15-12: 0011= L1A-Simulation Run

ROPs: Message interpreter

Processor

extracts data, formats record

save EVENTCntr and BCNT

(either local or from TTCrx)

TIM CHIP V1004

READOUT LOGIC

A.Taurok
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BROADCAST COMMANDS.

BCNTRES, EVCNTRES reset also internal TTCrx counters.
Broadcast message: BRCST[0] = BCNTRES delayed by coarse dly[3:0], pulse=1bx
Broadcast message: BRCST[1] = EVCNTRES delayed by coarse dly[3:0], pulse=1bx
System brdcast message: BRCST[5:2] delayed by coarse dly[3:0], synchronous to CLK40DESI, =register output
User broadcast message: BRCST([7:6] delayed by coarse dly[7:4], synchronous to CLK40DES2 or 1, =register output
INDIVIDUAL COMMANDS: 14 bit ID used
2 Fine Dly regs, coarse delay reg, control reg
INDIVIDUAL COMMANDS to all TTCrx: ID=0
INTERNAL COMMANDS: 14 bit ID used
ERDUMP: sends int.err.counters to DOUT[7:0], DQ=1..4, DoutStr
CRDUMP: sends int.regs to DOUT[7:0], DQ=5..a, DoutStr
RESET via TTC: afterwards send BCNTRES and EVCNTRES to synchronise TIM to TTCrx chip.

TTC COMMANDS

Decode individual TTC instructions (DOUT,SUBADDR,DQ,DOUTStr,) defined by us
Decode broadcast TTC instructions: defined by...see CalibrWorkingGroup
Send Reset over RO-rgst bus

Simulate LHC orbit: BCNTRES resets Local BunchCounter
BCNTRes: reset local BCNTR, send it to all boards, delay it by n-bx ??

CLEAR_ALL Hard Reset: reset all error counters and error flags
Hard Reset: clear buffers, stop data transfers

VME instructions in TIM chip:
Reset TTCrx chip
REGs
12C acces via VME and via external frontside connector
2 12Cadresses Find 12C bus definition!!!!

Hard Reset: go into idle state
Hard Reset: Clear RO-BUF memories

Monitoring Readout Request logic:
insert Monitoring readout request

READOUT BUS

L1A, Mon requests
Commands: Reset etc

FAST OUTPUTS
CLK40, BCNTRES, TTCON, L1A

BCNTRes makes the local GT-time
Check if local BCNT=3564 when BCNTRes arrives.

Simulate L1A signals periodically, aligned to BCNT, immediately by VMH instr.
BCNT-table

TTCrx monitoring:
Write TTCrx register contents into registers/mem? (DOUT,DQ,DOYTStr)
Set ERR flags after DBErrStr, SINErrStr (err-counter?)

L1A Readout Request logic:

send L1A readout request )
DEFAULT: L1A only with Ev-cnter fo get min. dead time
Check if local EVentr agrees with TTC-evnr.

Add local BCnr, because TTC-benr doeas not arrive in default mode.
BCNT[11:0] :bx-number of L1A, compare it to local BCntr (=not default, maybe in test mode)
..but I don't know which mode is running when L1A arrives!! see pg 24 of TTCrx_manual

If there is no L1A, BCNT[11:0]= depends from ControlReg[1:0]

TIM monitoring:
store L1A's arrival times.
error by L1A overflow
warning by L1A overflow

CLOCK circuit: BUFGMUX: switch between 2 clocks!
I will use fine delay to adjust phase of GT to the TTCvi's

Test: compare L1A _fromTCS with L1A received in TIM by up/down counter

according to trigger pipeline

Use of CLKLI1A is unclear to me.
...disable it in TTCrx chip!

ICAP_VIRTEX2..provides access to internal configuration
27 for partial reprogramming ??

PACKAGE OPTIONS:

XC2V500 FG456 264io0 not enough
XC2V1000 FG456 324 io Imm
XC2V1000 BG575 328 io 1.27mm
XC2V1500 FG676 39210 Imm

TIM_CHIP FUNCTIONS:

SPECIAL Virtex2 PINS:
see JTAG schematic
MO io/INIT B CCLK TCK
Ml io/ DOUT PROG_B TDI
M2 io/ DO DONE TDO
HSWAP EN ™S
PWRDWN_B io/ VRN_x  x=bank nr
DXN io/ VRP_x  x=bank nr
DXP io/ VREF_x  x=bank_nr
VBATT VCCAUX 8pins
RSVD VCCINT xx pins
VCCO ...xx pins per bank

io/ GCLKO0,2,4,6S or P M2 M1 MO
io/ GCLK1,3,5,7P or S 0 0 0 MASTERSERIAL

io/ rdwr_b, cs_b, d7..0 1 1 1 SLAVESERIAL
1 0 1 BOUNDARY SCAN

DRIVERS with TERMINATION
OBUF(T) attribute: IOSTANDARD LVDCI_33 //for Zo, VCCO=3.3V
OBUF/(T) attribute: IOSTANDARD LVDCI_DV2 33 //for Zo/2, VCCO=3.3
IBUF attribute: IOSTANDARD LVDCI_33 /ffor Zo, VCCO=N/A
IBUF attribute: IOSTANDARD LVDCI_DV2_33 //for Zo/2, VCCO=3.3V

4 - 5 power/gnd pairs per bank

LVTTL 12 mA fast: <10 drivers/ pwr_gnd pair
LVDCI_33 with 50 Ohm: <13 drivers/ pwr_gnd pair

TIM chip: up to 40 outputs per bank

VME decoding
VME registers

VME readout

0N Lk W —

Overview, comments

CLOCK, FAST TIM SIGNALS
Messages, TCS-io, RoRgst_bus Remarks

BC-, EV_cntrs, PeriodicSigs ATaurok  8-7-2004_16:32
READOUT DATA, RI-, RO-Buffers iy

TIM CHIP V1004
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MESSAGES BROADCASTMESSAGES

L1A_Reset=reset Readout Buffers

L1A_Reset after Out_of Sync ‘ ) . USER MESSAGES
L1A Reset Hard_Reset after Error: reset StateMachines, reload FPGAs from Prom?? PRIVATE GAP/ORBIT LOGIC MISSING
L1AReset= stop BCntrs? resync. ChannLinks ? ; ; H " .
) . » ] . StartTrigger, Stop Trigger...send it to TCS!!!! Callbr+Test EVENT?tO be DONE
OUTO[B)G%] onboard : sloxics mg]ngcdmlﬁly pl;ﬁscmdh\r_(,nlmMB(l{:nl{s. lALdld/KpI{)mul:ﬁﬁEEType 99
CSE regs are cleared by reading them during MonRgst o esel 4 L4
Send OUTofS; TCS BC_Res °
Optionally l'ré?zc all aglivf/ltylcolr?board for further investigation. BCO a?:er BCRes MON_RQ ST[ 1 1 ° O] fehlt no Ch
L1AReset=TIM: stop MonRgsts until GT is ' READY' <=TCS EvCntrRes . . .
L1 AReset= FDL: stop finalORs 24 bit EventNr Fast Monitoring Signals to TCS
L1AReset= all boards: clear Out_ofSync error
L1AReset= ROPs: clear DerandomBuff's + MonRgst procedure 7 Send HardReset <--- EITOI;StatC: DBERR
Calibr+Test MESSAGES 6 Send L1Reset <--- Out_of Sync: ?7?
TEST Enable: n-bx before L1A (n=150) at predefined bx-nr 5 Inhibit L1As <--- Warnmg Overflow: XXXxX
TEST Enable: Inhibit normal TRIGGERS ==>TCS ASYNC RESET 4 Inhibit L1AS <--- Busy: Setup not done
Next L1A removes Inhibit clear robuf .
Next LA make empty Event =>ROPs clear error flags, error counters 3 Allow L1As <--- Ready: Readout is ready, TTCready,
Private GAP: next gap for private use ) " . .
Private ORBIT: next orbit for private use SIYNC,;U%SET Additional Fast Signals to TCS TIM<=>TCS
clear robu —
clear error flags, error counters 2 unused TIM< >GTFE
CLEAR_ALL TIM<=>FDL
Hard Reset: reset all error counters and error flags Do not send inhibit SigS to TCS, it knows better

Hard Reset: clear buffers, stop data transfers
Hard Reset: go into idle state

Only stop your own Readout if requested by TCS directly or via TTC
Set BUSY=1, clearBuffers and Pipelines, reset StacMachines, then BUSY=0,(READY=1?)

TIM CHIP V1004

REMARKS 2

ATaurok  8-7-2004_16:32
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O[11:0]

10 ~ 00
l4,‘1-

11 I~ ol
l4,‘1-

2 ~ 02

I3 ~ 03
l4,‘1-

14 M~ 04

15 N 05
%ﬂ'

16 ~ 06

17 N o7
%ﬂ'

18 ~ 08

19 ~ 09
l4,‘1-

110 I~ 010
Lgur

111 I~ 011
1[110] Lsur

Changed to buf12 by A.T. for TIM chip Dec01

&

Title: VIRTEX Family BUFE16 Macro
“omments; 16-Bit 3-State Buffer
w/ an Active High Enable
Date 23rd February 1993 Jer: 1
drawn by KS
Copyright (¢) 1993, Xilinx Inc Sheet Size: A Rev A




SRL16
IN®——» M2 1IN TO DYB SRLI16
CLK B—ax ’ o IAN.—ZT j ’ l ’ OUT B szl
DLY() B—— 0 — bi j>—aOUT
DLY! B—{a D%f i o “
DLY2 B——|x =
DLY3 B—— NG "
@INIT=0000 DLY7 B— &3
DLY[3 :O] (@INIT=0000
DLY/[7:4]
DELAY 03 pLyom—— NO DLYA DLY4 ® NO DLYB
- DLY! B—— - DELAY 47  DLYS '—3‘7
DLY2 -—37 - DLY6 m——
DLY3 #— bLY7®—
DLY[7:0] Programmable DELAYS:
— 'T?tal delay = (delay 03+ 1) + (delay 47+ 1) 0 DFF = FF
F'=no delay 1 DFF = OF, FO
2 DFF =00, 1F,F1
3 DFF =01, 10, F2, 2F
4 DFF =11, 02, 20, 3F,F3
Simulation done by A.T. 31 Oct 02
For simulation add STARTUP symbol and net GSR
Programmable DELAY  for fast signals of the TIM chip

A.T. 31 Oct 02




L1A reads nn bx's before and after it's own bx-nr.

BCRES_DELAY and LIA_BXNR_CNTR define the start address for the L1A, which is stored in the L1_FIFO.
The start address is loaded into the RI_RADR counter to apply read addresses to the RINGBUFFER memory

L1A OLD WARN

o Warning at 75% of RINGBUF
1/4 of RINGBUF as safety margin

LIA_WAITIME9
LIA_WAITIMES

The RI_RADR is incremented n-times as defined by 'RO_LENGTH, thus reading n consecutive RIBUF words.

When the RO LENGTH_CNTR becomes =0, the next L1 _ADR is read from the L1 FIFO and loaded into the R RADR counter

Check WaitingTime for every 2nd L1A to make a CLR_PENDING_CHECK pulse.

L1A_ WAITIME
x_ccl6res

LIA_ WAITIME9 B——
LIA_ WAITIMES B——
LIA_ WAITIME7 ———+
LIA_ WAITIME6 B——
ANDS

L1IA_TOO OLD

LIA WAITIME[15:0]
N

Quis)

1/16 of RINGBUF as safety margin
CHECK CIRCUIT:

L1A sends '1' as msb into the L1_FIFO and restarts a counter.

FJKCE CLK B—c
NEW_PENDING_CHECK ; R LIQUEUE . '1"at the L1_FIFO output stops the counter and allows the next L1A another check.
o FTRSE K o - If the Waitime counter exceed a preset limit, then a warning or error pulse is sent to TCS
St N S — ke PENDING_CHECK
s CLK m—c
: o FULL_LIFI3 TOO MANY LI1A
g INH_NEXTL1A LR _LIQUEUE #—— FULL LIFI2 @ - -
CLK m—pc FULL_LIFII : :
® FD — More than 63 L1A are pending (simulated)
CLR LIQUEUE ® CLR PENDING CHECK - - LI_ADRI7 FULL_LIFIO -
Write TEST _ENABLE(=Calibration flag) into bif 16 of the FIFO CLRPEND
TEST _ENABLE — D LABNRY ek L1_ADRI6 FDCE CALIBR_EV
- LIA BXNRI6 > o —
L1A requests . ” .
L1A = |: Liaa | L1 FIFO CIKm—be This is a calibration event
INHIB L1A Jre LIA_BXNR[17:16] [17:16] [17:16] L1_ADR[17:16] c 'Q_
- e | WRITE_DATA[17:16]  READ_DATA[17:16 — : LR_LIQUEU
xeetres L pcrnis - : d AdRNz0 X CCIGCLED  R] RADR[15:0]
BCRES RD RIBUF ansal WRITE_DATA[15:0] READ_DATA[15:0] — s
FULL LI1FI[3: orrected versign
_ — e s CLR_L1QUEUE s—FIFO_GSR FIFOCOUNT[3:0] | — e —— [3:0] ¢ —u RI_RADR
IKe W WRITE_ENABLE o EmpTY |—EMPTY_LIFIFO P
o READ ENABLE | 1O1KX FULL|— CLKm—pe |
- B— CLK N
CLK IR Lr()mz_u};( down-or up scaler depends from +/- offset
LIA_BXNR_CNTR
. O - . = CC8CLED RO_LENGTH_CNTR
BCRes is sent every orbit RO_LENGTH][7:0] 7o
RD_LIFI 0D RDLIFI o ——.
5 i . RO_LENCNTR[7:0]
b Q D Slf——uw down-scaler
o1 —F L
RDLIFIF i NO_RIACCESS & cof—
c¢—=a CLK CLK e NO_RIACCESS
—
INPUTS OUTPUTS CLR_L1QUEUE
RO _LENGTH][7:0] RI RADR[15:0] EN_RDCNTRS
- FD
START RIRD_A
RDRIBUF > 0 FD T Dw.
= u CLK D Q
LIAw—-m= = C o
EV_FLAG " s ¥ ENRDCNT
== — START RIRD_L
D Q
CLR_L1QUEUE == FULL L1FI[3:0] CLK . .
- — — READ Signal for Ring Buffer

CLK=#—=

If too many L1A requests are pending then Ringbuff addr might be overwritten.
For the Ringbuffer the read and write frequency is equal to 40MHz.
The Waiting-time of a L1A in the L1A-queue is checked periodically.
If the waiting time becomes too long a warning or error flag will be sent.
Waiting_time + Latency (GT until L1A from TTC) + RingBufferExtractionTime(RO_length) < RINGBUFFER size

Simulated by A.T 9.Dec 02

Add Startup symbol and net GSR for stand-alone simulation.

Extraction Length = RO_LENGTH +1(BX)
Extraction Time= RO_LENGTH +1+1 (BX)

10MHz extraction (event) rate for 3 words/L1A

FIFO simulated

WAITIME simulated
RO_LENGTH counter simulated
RI_RADR counter simulated

L1A QUEUE

used in TIM chip 21-10-2003_10:46
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A[3:0] ——
B[3:0] —

C[3:0] n——

ENA ®

ENB ®
ENC ®
A2m
B2m
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MUX3x4
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TRIG_ORBITS

VMEreg TRIG_PERIOD[15:0] TRIG_PER_CNTR[15:0]

X_CC16CLED . . .
HARD_RES_VME, HaRDRES vME e During RUN normally only PER. MONRQST is activated
S P SEL L1A PER =—{x LD_TRIG_PER o
CLK - - %'lF Li:““ YR down counter . ' . .
— . : RAMBIG 5454 PER' = periodic
a col— LIA ORBIT always read
- - e BC_TAB2
CLK m—« TC E WEA —
o LOCK_LIA_TAB e
load at next end of orbit ‘ -
FDCE oad at next end of orbi | - CLK B bera DOA[3:0] {1 E— -B%CTX/;EIE]{:EH;&]
SEL L1A PER = L] Q EN LIA TAB BCNR[11:0] s——) 1ooraio ™
- _ § DIAT0] BC TABLEL
a §3ND_BCT_C[3:0] r | BC TABLEIG,
, - == - O | BCImBle o .pER MONRQST
*— Enable BCTABLE at begin of orbit EN gfc}zill‘)ggg = ‘::: BC TABLES %‘ 2 PERiLlA
FDCE [nT] L s )
SEL BGO _PER = > o EN BC TAB . ! CLK B boues vong | BC_TAB[11:8]
— = cp ADDR[12:1] memm— o To VME Readout
CLK = ) V_DIN[11:8] sem—— orsiso oz BC_TAB[15:12]
o BGO_PERIOD[15:0] BGO_ORBITS T
- SEL BGQ PER Vit | LD down e - == BC_TAB[15.0]
SRES BC_F 5 o versipn i == BC TABLE[11:0
D — VME cmdreg RAMBIG6 S4 S4 - [11:0]
o Q * . e cool— alwa)is read
CLK CLKB—pc : En - BC_TABI
R e o LOCK BC TAB 21 -~ MESSG_SIM[7:6]
delayed BCRES for decr. | load at next end of orbit BGO_ORBIT CLK B—baxa oo | mmm—— BC_TABLE[7:4]
elayed or decr. oad at next end of orbi BCNR[11:0] se— o000 BC TABLE7 %‘ & MESSG_SIM7
oo GNDiBCTiB[.’;:O]r :l” . BC TABLE6 1~ = MESSG SIM6
BC_TABLES
. Ly SIM_USR_MESS STRB
send BCtable content every n-th orbit o R pULSE o BCTABLE. L LpER BGO 4 sirobe
Circuit starts with forbidden orbits. V_DIN[11:0] s nTL CL;_ESLZ oy e BC_TAB([7:4
(using SEL_xx_PER to keep counter at preloaded value) B Cm%DDR[lz;l] —) o110 To VME Readout
V_DIN[7:4] memm——" o) \ 1516 54 4
) BC TABD PER BGO_[4:0]
Sl wer -
Maybe use SEL_BCRES_PER to stop comp. ‘| ™ 0 pase 7
PER BCRES - - . boxz0) o m—— BC_TABLE[3:0 0 page
- = " [3:0]
L ® CLK - BC TABLE3
BCNR[] ];O] | ADDRA[110] ">HU ] PERﬁBGOﬁ?}
BCRES Do « compl6f ) GND BCT A[30) ol BC TABLE2 1 2 PER BGO 2
BC CNTR 21O - BCNR[15:0] EN i I 9 C B TABLEL  CF s
ol A[15:0] ~ 'WR PULSE= i BC TABLEO -
BCRES SRES BC ORBIT_LENGTH[15:0] EQF EN BC-TABLE = > # PER_BGO_0
= - s B[150] (| — B> - = L s
r ‘| Ckm—be - CLKm—————1 CLK B— s oo mm— BC_TAB|[3:0]
BCRES_VME N ) R CMP LASTBC AD\P% 1[23%)% — ADDRB{11:0]
Slp— : - . 8 (0] e— oo
BC CNTR A celores Orbit length-2 end of orbit SSRA=1 keeps outputs at SRVAL="value'
ey — SSRx=1 do not change the RAM content.
GSR does not change the RAM content.
ks INIT xx define RAM content during configuration
Sy BGO and message codes and L1A are loaded into the BC table
St ) ) .
For standalone simulation add STARTUP symbol to schematic.
BCNRR[]S;O] 18.11.02. A.T: Logic Simulation done. PE R I ODIC SIGS
10.12.02. A.T: all attribute values assigned; otherwise error in DesignManager

2.1.03. A.T: BCRES_VME added, also to comp to remove 'X'

<t 3.1.03. A.T: HARD_RES and EN_xx_TAB added, to start periodic sigs at begin of orbit.

Simulate BGo and User Messages,L1A

8.7.03. A.T: disable Comp with BCRES only A.Taurok 8-7-2004 16:32

@SHEET=1 @SHEETTOTAL=1




Set SEL_SIMU_SIGS=1 cmd reg. to inhibit L1A from TTC
Set SEL_BCRES_SIMU=0 or 1 to run with/without TTC timing

Set FREEZE_RIBUF=1
Write data into Ringbuffer by VME

to inhibit input data

READ data from RingBuffer:
as above but read from Ringbuffer addresses

CHECK Transfer from RINGBUFFER to READOUT BUFFER
Load DLY BCRES FOR_L1A[2:0] to set relative start of event
Load RO_LENGTH by VME

Send one L1A at defined bxnr
to be designed
Read RO_BUF by VME until empty

IDENTIFIER bits

00 reserved for header words

01 trigger data
1 0 calibration data

11 bunch crossing number

ROBUFBX_FULL
WR_ROBUF

ROBUFBX_EMPTY ::DROﬂf " SYNCERR
ROBUFA_EMPTY

ROBUF_EMPTY

ROBUFBX_EMPTY ::D_'
ROBUFA_EMPTY )

FCOUNT BX3
FCOUNT BX2
FCOUNT BXI
FCOUNT BX0

FCOUNT A3
FCOUNT A2
FCOUNT Al
FCOUNT_A0

WARNOV_BX

ROBX_OVF

ROBUFA_FULL

= onon Ly
RO_A_OVF '

to ROP

WARNING_ROBUF_OVF
75% full
FastSignals to pg 5

ROBUF_OVF

ERROR

CLR_RO removes also the ROBUF_SYNCERR and ROBUF_OVF errors.

=> RIBUF(1s:0)  21%CE, RIBUF[15:0]
| ‘ " o —
cke—p . | VME spying
foounter: bidir, syne clear,pos clk “k
ROBUF BX
BX_ID[1:0] ROBUF_BX[17:16]
o WRITE_DATA[17:16]  READ_DATA[17:16] FDI6CE :
RI_RADR[15:0] IDIECE.  EV_BX[15:0] == SDATALTIA - DATALTAG) ROBUF BX[15:0] > ROBUF_BX[I5:0] -~ EUFBX[ISD]
| IR < " WRITE_DATA[15:0] READ_DATA[15:0] | P
: ¢ o ME sovine LR_R( g p
RI_ADDR is bx-nr of event data ik no VME spying —{FIFO_GSR FIFOCOUNT[3:0] | —mmm FCOUNT BX[3:0] LK «_| VME spying
p—— WRITE ENABLE EMPTY [——=& ROBUFBX_EMPTY A
READ ENABLE  1HOTKXTS FULL f——# ROBUFBX_FULL
B—CLK .
B GND BUF1 CLK ROBUF_BX[170] ROBUF MUX  ny =ifd for external ROP
“i—¢ E = N AU RAMBI6 SI8 SI8 buf ad .
> | robuf a =0 Ea PO popupvpzo S ROBUF[17:0]
GND_BUF[1:0] sl oo b | A[17:0] E[17:0] - bz i
. o reg bit Write always wen RINGBUF_A ENB CLKi()H I to ROP
Trigg DATA-write into port A FREEZE_RIBUF =—> ; B onaan o B[17:0] ﬂ:_ < an :
S L A[I7: B page
" : e
s DIATIS:0 RI_WRADR[9:0] BN T On other boards ROBUF[] goes to OFDT, then to ROP chip
input data [15:0] . buf adr=1 On TIM the ROP is in the same chip.
robul_adr= ROBUF_A
WR _RIBUF VME — _ (=g . - FDI6CE .
- - WR RINGB_[ 4 EV_ID[1:0] ROBUF_A[17:16] ROBUF_A[15:0] == ROBUFA([15:0]
EN RIBUF VME #—— EN RINGB | RI BUF[15] | WRITE_DATA[17:16]  READ_DATA[17:16] g P
- - :5 > ETI T + RI_] f = ROBUF_A[15:0] : .
—[ena ™0]  RI_AD[O:0] o CL';._ - ooisn WRITE_DATA[15:0] READ_DATA[15:0] CLK an VME spying
RI_RADR[9:0] - A0] - E[9:0] - - CRRRO] FIFO_GSR FIFOCOUNT[3:0] {—smmm FCOUNT A[3:0) o
e d V DIN| 15;0]— oo X [3:0] LA[30]
*X“ﬁ%ﬁ‘f%‘fl] gl[\fm — GND_BUF[1:0] memssforesio WRITEENABLE _~ EMPTY[——® ROBUFA_EMPTY
- VME fest data Dy ifolkx o
Ll A QUEUE |:> L1A-rd or VME-wr/rd ....port B EEQDJ:NABLI: FULL {—— ROBUFA_FULL DECODE ROBUF NUMBER from ROP
Avoid MUX of input data CLK We have here only one data ROBUF.
P : RBUP NR D ROBUF_NR[1:0]
RD RIBUF EV D wr ROBUF SEL_ROBUF_BX R N ROBUE NRI
B B SEL ROBUE AP rp " CLK20
CLK m— RBUF_NRO
o o |——# ROBUF_NRO
Read from RIBUF then save into ROBUF FIFO CLK20
FD 4—a N
FD broadcast from ROP
EV DI D ROBUFX D RD_ROBX READROB pulse 50 pyr
CALIBR_EV o ) 2 AD_ROBUF
ot . . pt-2-pt net
|:D EVIDO o RDRBUF 4—aCLK ED = CLK
¢ | _‘>Nb$+i BV ID{1:0] IT pulse 25 ns »[————=V_READ_ROBUFBX
5 Event Identifier: 0 1 —
T RD_ROBUFA FD p “®CLK
' Calibr. Event Identifier: 1 0 RD_ROBA D v R]\-E/X]E) ROBUFA
BX Identifier: 11 RDRBUFA ) V_READROBA - -
¢ | > D BX_ID[1:0] ek
- BX D0 .
LOAD simulated EVENTS into RingBuffer > Zifd for external ROP

RING and READOUT BUFFER

RI_ROBUF

21-10-2003_10:47




00 0 0 Physics RUN -
00 1 0 External Test Trigger RUN Make Event Type IDENT [15:12] | CONSTANT HEADER DATA o EVNRilG
. . i — EVNRHI5
001 1LI1A -Simulation RUN SEL LIA_[2:0] e f,,}_tB::IDENUS ) 000100 | EVNRi1S
IDENT 14 a-%-tg:: IDENT_17 EVNRHI3
SEL L1IA =0 —>1D=3 VME-sim o IDENTIS EVENT COUNTER oo FuNR
SEL_L1A =1 => ID=0..physics SEL LIA 1 IDENT [11:0] IDENT [17:0] EVNR[23: 12> EVNRH[11:0]
SEL_L1A =2 ==>1D=2 ext.Lemo SEL_L1A =2 IDENT_{3 || se—— .
SEL_L1A =3 =>ID=3 ..periodic sim == EVNRH[17:0]
SEL_L1A >=4 =—> ID=0 physics IDENT_12 bunre)  ROPEVNR
SEL_LIA_0 En IDLE 17 X CCOS EVNR[23:8]
= SEL_LIA_I * B e DiE ROP_EVNRL e —
SEL_L1A=1or4 A, > IDLE_16 - CCSRE EVONT RES e EVNR OVF
e = = Q) W] skES - -
SEL LiA 1 IDLE [15:0] IDLE [17:0] READ_ROBUF : AR 1O R ¢ —
SEL L1A=0o0r3 se.riao — — CLK20m—pc |~ CLK20®—pc ™ §
- - EVCNT RES = CLK20 m— status reg
SEL_LIA_1 - CLR RO Ve S -
SEL_L1A 0 L " CLR_RO o i > EVNRLI7 EVCNT_RE
& EOF_17 EVNRLI6
EE::” EOF_16 000101 > EVNRLIS
' - ¢} > EVNRLI4
) 3
Reset WC before and after counting ~ WORDCOUNTER 2]:7[ 15:0] 2]:7[17:0] > tzzﬁt:z
RES WONTR xeelres yenpiso) ‘ ‘
s T — defined by VME reg's EVNR 1 1:0] s mmmm EVNRL[11:0]
START WCNT SENWC D lEN7WCNT s 2 £ === EVNRL[17:0]
— v crof— 1 .
SEL_EOF m—g CLK20 M—pc - rcf— WCNT[11:0] m[i‘b"r(,‘ﬁn WC[11:0] IDENTIFIER bits 17 and 16
. ek SEL_EOF m— — 00 all header words
=== WC[17:0] 01 trigger data RODATH
CCSRE . RODAT[27:20
WORDCOUNTER 1 O calibration data START WCNT S ENRODH _TD lENﬁRODATH o _[ !
1 1 bunch crossing number L o ol CLk0®—} | -
2 oo SEL_EOF m—
SEL_EVNRH SEL_EVNR 1D MU 00 for L1A data
STATE MACHINE to make an EVENT RECORD SELEVNRL — SELIDLE g RN X () T
. . SEL_ID o [17:0] — 0] ELI7: s > RODATIS
MUX-signals to apply header,data and trailer SEL DATA e RN
Delays are used to apply header and trailer immediately before and after the ROBUF data SEL_EOF - ~ VWU OR_RODAT
Delays depend from transfer latency SEL_EVNRHE——ENA 218 By [17.) oIS
START WONJ, SEL_EVNRH  SEL_EVNRL EVNRL[17:0] memmeee{ A17:0] E[17:0] e =={an7o
START EVENT —2— NEWEVI — 2 NEWEV2 —2 - D SEL D —2 D SELDATA _TD 1 SEL_DATA SEL_EVNRL B——] ENB Bmor o RODAT[17:0]
— = = EVNRH[17:0] semmee{ B 17:0] Cpi7:0) BIT0) o mmm—
— — — — — [— — WC MU | D[17:0]
CLK20 CLK20 CLK20 CLK20 CLK20 CLK20 CLK20 SEL wem—(ENA " we B 7o)
set after EVNR WC[17:0] mmmmm={ A[17:0] E[17:0] 1 1 RODAT27 i
S D o FD : D : FD__ENDEV4 FD FD cleared before WC SEL_EOF m—— ENB ocal RO! 7 is not sent to output
END_EVENT ENDEV/ ENDEV: ENDEV. l SEL_WC SEL_EOF
3 - ) ) = EOF [170] memmmlBli70) ]
— — — — — — SEL_DATA NA O RpAT (170
CLK20 LK20 CLK20 CLK20 CLK20 CLK20 R ROBUF[17:0] memmmef A[17:0] E[17:0] — RODAT[26:0]
. CC8CLE ’
RO*LENGTﬂ P If both cntrs=0 then end of event.
9. ) ) make 1T pulse
FD _
- NEXT_EVENT wole LasT BxpATA ENDEY END_EVENT
CLKm—pc ¢ N
C._LKZO i pause 2T before next event L o END EVI O
is CLK richtig hier???  cu
NR_OF ROBUEF[1:0] CBICLED FD
‘ofd' from ROBUFs T T — ROBUFNRO ROBUF NRO
R_OF ROBUFOB——ron o ) N
ROBUF_EMPTY D pyip pvpry START Pulse NEXT_EVENT R_OF ROBUFI m—o|o o ROBUFNRI ]
- " ¢ START E! LD 1 ROBUFADI P down-scaler - ED
. - mam ROP ) > - - ) f— o CLK20—""1 ROBUF NRI,
CLK20 B — [ s W ROBUF_NR[1:0]
BEG_ROPF CLK20 o I AST ROBUF fopons
GTFE_READY ‘ofd' to ROBUFs
y — RDROBUF FD READ _ROBUF
broadcast readout pulse
CLKZO LOGIC — P ‘ofd' to ROBUFs
CLK20 CLK20
. . - one ofd to for each robus-chip
Neues Signal von Backplane!!! und auf TIM chip | roencmve point to point nets
" - EIKC ROP EV
END_EVENT - B [ S— FLRATEND [ R RO _
must arrive before NEXT_EVENT CLR_ALL=—L. -
) o] ROP EVENT READOUT PROCESSOR
Statt CLR_ALL besser nur HARD RES nehmen!! |,
ND BVENT use 40 MHz clock here for CLR_RO 21-10-2003_10:50

In case of a CLR_ALL the ROP finishes the current transfer and stops afterwards.




C,
CEO,
QUIs0]
FMAP FMAP FMAP FMAP
. L DN7 DNI5 sQ1s 3 — L
w0 o T o s /T X L Tl oSO Sfom— | MDL
Q7 : D7 . ST (oI Dis__|"
n 107 M2 1 FDCE u 015 M2 | FDCE -
- fR— o) D7 o MD7 Q7 P! < D15 o MDIS Q15| pryo— -
FMAP FMAP o . EMAP EMAP
| L DN6 DN14 7 L L
[ oS Frgr 1" of—MDOy T T Rk e w_|" of QUi y EeE of—MDI
a6 : D6 . oo — Dia__|"
= TQ6 FDCE u Q14 M2 1 FDCE L—
L) - o] W) O . D o MDI Q14
FMAP FMAP o B —— FMAP FMAP
—u Lo DN5 ) _ DNI3 - —] s &
w o s0s. mEE—r s —>0 d e w ofson, EEE—p w1
[PCEI— [EPEIN— i} oTER TN
N 195 M2_1 FDCE L, TOI3 M2_1 FDCE
pepv— Jrp— ) D S i\. MD5 Q5 p N - TS TE i\. MDI Q13 prpe— ppv—
e 9 1
FMAP FMAP o . EMAP EMAP
. L DN4 i DNI2 . Lo
w_ " o—%a STor " o —MDiy T i oo [P oo UL o2 SO " of—MDL
s . D4 | [eCIE [RECIEE
u TQ4 M2 1 FDCE Lse— , TOI2 M2 1 FDCE
prv— wocxiv: i D MD4 Q4 " DIE | MDL. Q12| frp— prv—
FMAP FMAP y— b FMAP FMAP
—. L > DN3 i DNI1 s — L
—s SQ3 , W= u MD3 > o wwoc-xiy2 > " wwoc-xive - Jsou w1 | MDI
B o R ] NS I w0 oI
203 | D3 . IR TN
- . 03 M2 1 FDCE LS, TOl1 M| FDCE
o) T D3 @ ) ] - B, | D! oul
EMAP FMAP o o o o EMAP FMAP
- = N2 DNI0 v =
L T o —2a Figp " of —MD2g SR A 0 2 e T oS00y Eom of—MDI
21 =22 | xo 0w =01, =201
. 102 M2 1 FDCE LSS, TOI0 FDCE
) o :' o MD2 Q2 ) Quof
FMAP FMAP . FMAP FMAP
— L DNI — DN9 — — Lo
w oS wie— Y >0 D w oS00, mg—) v
o1 DI . o . ) :
u M2 1 FDCE I M2 1 FDCE
) Oy M a1 1 p L) >t M @
FMAP FMAP L L EMAP EMAP
. Lo DNO DNS . Lo
w T oS Bt MDO, 71> g1 w TN of S Byt L MDi,
o . D0 . oos . D8 ;
[>o—1 100 M2_1 FDCE LS, TOS M2_1 FDCE
S IoTN | o MDO Q o Ior .| o MDS Q8
F o [co c8
up
D[15:0] |
L |
CE / s _LcE
C T
CLR ]
.
ERROR in Lib: TQO was generated by nonexisting XORCY
nfo Message from XIL4.2 Mapper ) p y gr — g
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o | ] P Ty 103 . . MD3 o I__l_:“DL Lo M2 . FDCE wSRES " of—MDL
TOC=X1Y1 < = ol Bk : o o
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SUMMARY OF CHANGES;

Version 1.5 — 2005-01-11

12C terminations configuration table added. See page 11

Version 1.4 — 2004-11-17

TTCrg mezzanine board was redesigned to include an AC coupled resistive divider
that reduces the power delivered to the quartz crystal. At the request of the users, as
detailed below, some other modifications were introduced to the card. These
modifications are fully compatible with the previous version; In particular, all the
physical dimensions and connector positions have remained the same.

e Introduction of an AC couple resistive divider to reduce the power delivered to
the QPLL quartz crystal.

e Introduction of a 2.5 V power pin on connector J2. See page 6.
e Possibility of internal terminating all of the LVDS signals. See page 6

e TTCrq configuration tables updated. See page 10

Version 1.3 — 2004-11-09

e Footprint of the TTCrg was define and is available through the CERN
components library. See page 10.

Version 1.2 — 2004-02-27

e Section on terminating the LVDS clock signals added. See page 6.
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RELATED DOCUMENTS

To understand the operation of the TTCrq mezzanine card, the user should be
familiar with the functionality of the TTCrx and the QPLL. Documentation for these
two devices can be found at the following web addresses:

TTCrx; http://www.cern.ch/TTC/intro.htmll

QPLL: http://www.cern.ch/proj-qpll

Note: updates of this document can be obtained from the QPLL site.

INTRODUCTION

A mezzanine card (the TTCrq) was designed by the CERN microelectronics group to
replace the TTCrm. The device is supported by the CERN Electronics Pool (EP-ESS
Group). For further information on support please refer to the EP-ESS Croup TTC
support web page: http://ess.web.cern.ch/ESS/TTCsupport .

The TTCrq can be mounted on a standard VME unit without imposing restrictions on
the space between two VME modules. The card contains a TTCrx, a QPLL with its
associated crystal and a TrueLight pin-preamplifier (TRR-1B43-000).

The TTCrg mezzanine card is backward-compatible with the TTCrm. That means that
the existing electrical connectors (J1 and J2) are kept in the same physical positions
with the same pinout as in the TTCrm. An additional connector (J3) is added to the
card located on the PCB side opposite to the optical connector side as represented in
Figure 1. J3 is a 26-pin connector. (VME board areas under the dotted/shadowed
regions (top view drawing) should remain free on the mother board for tool insertion
during board removal.)
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Figure 1 TTCrx and QPLL mezzanine card

To reduce the module height the optical receiver is mounted under the card on the
same PCB side as the electrical connectors. The optical connector was moved to the
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bottom side of the PCB but its distance to the J1 and J2 connectors remained
unchanged (please see details in Figure 1).

As shown in Fig. 1, the overall height of the components on the mounted TTCrq
mezzanine card is 13.55 mm above the components side of the VME motherboard.
To ensure compliance with VMEbus Rule 7.14, assembled VME modules should be
measured to verify that the sum of TTCrm component height and board warpage
does not exceed 13.71 mm.

The 13.71 mm limit allows a guaranteed 2.44 mm clearance between the TTCrx and
the longest component leads on the adjacent VME board. More importantly for the
cooling airflow, it allows a nominal 4.91 mm space to an unwarped adjacent
VMEboard. According to VMEbus Observation 7.11, this space allows adequate
airflow for cooling. However, designers should avoid putting high-dissipation
components on the VME board underneath the mezzanine board, as the horizontal
orientation of the connectors is likely to restrict airflow for cooling.

CIRCUIT

A block diagram of the mezzanine card is represented in Figure 2. The card contains
a pin-preamplifier (the Truelight TRR-1B43-000), a TTCrx, a QPLL, a PROM and a
bank of SMD pull-up/pull-down resistors and jumpers to setup the TTCrx address and
operation modes. All of the QPLL pins (with the exception of the crystal dedicated
pins and the VCXO decoupling capacitor pin) are accessible through the J3
connector. The QPLL input can be taken either from the J3 connector (external
source) or from one of the TTCrx clock outputs (Clock40, Clock40Desl or
Clock40Des2). When using the QPLL with an external source the reference clock
signal can be either LVDS or CMOS. If necessary, the QPLL clock signal (after LVDS
to CMOS conversion) can be routed to the Clock40Des1 signal on the J1 connector.
This allows using the TTCrqg on boards that were designed to receive the TTCrm card
while at same time profiting from the QPLL as a jitter filter.

§: - —
N — WJ1
Truelight E
ruelig g —
TRR-1B43-000 -ITC X y N
J2
PROM [€&—> ¥ y
Clock40
Clock4A0Des]
ClockA0Des2
’ External Clock
1| (
=| el |2
Regulator

Figure 2 TTCrq block diagram

All the QPLL clock signals are available in the J3 connector as LVDS signals.
Additionally, the 40 MHz clock output is also present as a CMOS output.
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Users of the TTCrg should be aware that due to limited lock range of the QPLL
(= £160 ppm), high precision clock references centred around the LHC clock
frequency are required to guaranty lock during laboratory test.

Power supply

Three independent power connections are present on the board: one dedicated to the
pin-preamplifier, another to the QPLL and the third to the remaining circuitry.

The TTCrx, the PROM and the LVDS/CMOS level converter can be either powered
from 3.3 or 5 V. The choice of this voltage will set the CMOS levels of all the TTCrx
signals as well as that of the 40 MHz CMOS clock output in the J3 connector. Notice
however, that the pin-preamplifier has to be powered from a 5V power supply.

The power supply for the QPLL is obtained from the TTCrx power using a 2.5V low
dropout regulator. Alternatively, it is possible to provide the QPLL power through pin
39 of connector J2. In this case the internal regulator should not be present in the
circuit and the resistor R59 (0 ) must be mounted.

Termination resistors

When the LVDS clock signals are to be carried out of the board termination resistors
(100 ©) must be provided external to the board. These resistors should be located at
the end of the transmission lines that carry the signals. The transmission lines should
be designed to have 100 Q differential characteristic impedance.

Optionally all LVDS signals (input and outputs) can be terminated on the board. In
principle, the LVDS signals that are not in use do not require a termination resistor.
However, by default, the 40 MHz LVDS clock signal is terminated on the board for
proper operation of the internal LVDS to CMOS level translator. If this signal is to be
used outside the mezzanine card, the onboard termination should be removed and an
external termination resistor must be provided.

TTCrg pin assignments:

J1 Connector J2 Connector J3 Connector
Pin Number | Signal Name | Pin Number Signal Name Pin Number | Signal Name
1 Clock40 1 BrestStr2 1 foSelect<0>
2 Clock40Desl | 2 ClockL1Accept 2 mode
3 Brest<5> 3 Brest<6> 3 inLVDS+
4 Brest<4> 4 Brest<7> 4 inLVDS-
5 Brcst<3> 5 EvCntRes 5 gnd
6 Brest<2> 6 L1Accept 6 externalClock
7 Clock40Des2 | 7 EvCntLStr 7 autoRestart
8 BrestStrl 8 EvCntHStr 8 externalControl
9 DbErrStr 9 BcntRes 9 foSelect<3>
10 SinErrStr 10 GND 10 ~reset
11 SubAddr<0> 11 BCnt<0> 11 locked
12 SubAddr<1> | 12 BCnt<1> 12 error
13 SubAddr<2> 13 BCnt<2> 13 gnd
14 SubAddr<3> 14 BCnt<3> 14 Ivds80MHz-
15 SubAddr<4> | 15 BCnt<4> 15 lvds80MHz+
16 SubAddr<5> 16 BCnt<5> 16 gnd
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17 SubAddr<6> | 17 BCnt<6> 17 foSelect<2>
18 SubAddr<7> | 18 BCnt<7> 18 gnd

19 DQ<0> 19 BCnt<8> 19 Ivds160MHz+
20 DQ<1> 20 BCnt<9> 20 Ivds160MHz-
21 DQ<2> 21 BCnt<10> 21 gnd

22 DQ<3> 22 BCnt<11> 22 Ivds40MHz-
23 DoutStr 23 JTAGTMS 23 Ivds40MHz+
24 GND 24 JTAGTRST_b 24 foSelect<1>
25 Dout<0> 25 JTAGTCK 25 cmos40MHz
26 Dout<1> 26 JTAGTDO 26 gnd

27 Dout<2> 27 SDA

28 Dout<3> 28 JTAGTDI

29 Dout<4> 29 BCntStr

30 Dout<5> 30 Serial_B_Channel

31 Dout<6> 31 GND

32 Dout<7> 32 GND

33 Reset_b 33 GND

34 TTCReady 34 GND

35 GND 35 PIN_Preamp_VCC

36 GND 36 PIN_Preamp_VCC

37 GND 37 PIN_Preamp_VCC

38 GND 38 PIN_Preamp_VCC

39 GND 39 QPLL power (2.5 V)

40 GND 40 SCL

41 GND 41 GND

42 GND 42 GND

43 GND 43 TTCrx_VDD

44 GND 44 TTCrx_VDD

45 GND 45 TTCrx_VDD

46 GND 46 TTCrx_VDD

47 GND 47 GND

48 GND 48 GND

49 GND 49 GND

50 GND 50 GND
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Note: These schematics can also be obtained for the QPLL site:
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TTCrqg footprint

For layout purposes a footprint of the TTCrq was defined and is available for Allegro
(Cadence) through the CERN components library. The library name is CNSPECIAL
and the symbol name is TTCRQ_MEZZ.

TTCrg configuration

The TTCrq is setup by soldering SMD jumpers and resistors on the appropriate
locations. For each jumper two positions are possible, these are indicated in the PCB
silk layer by a “+” and a “-“ sign. The following tables describe the purpose of these
jumpers and resistors and their default configurations:

ADRESS selection and Master modes

Jumper + - Default Function

ST1 PROM Data bus Not mounted | ID<8>

ST2 PROM Data bus Not mounted | ID<9>

ST3 PROM Data bus Not mounted | ID<10>

ST4 PROM Data bus Not mounted | ID<11>

ST5 PROM Data bus Not mounted | ID<12>

ST6 PROM Data bus Not mounted | ID<13>

ST7 PROM Data bus MNO (No change allowed)
ST8 PROM Data bus MN1 (No change allowed)
ST9 PROM Data bus Not mounted | ID<0>

ST10 PROM Data bus Not mounted | ID<1>

ST11 PROM Data bus Not mounted | ID<2>

ST12 PROM Data bus Not mounted | ID<3>

ST13 PROM Data bus Not mounted | ID<4>

ST14 PROM Data bus Not mounted | ID<5>

ST15 PROM Data bus Not mounted | ID<6>

ST16 PROM Data bus Not mounted | ID<7>

PROM selection

Jumper + - Default Function

ST17 PROM Data bus TTCrx initialization method

J1 output clock selection

Jumper + - Default Function

ST19 TTCrx QPLL Clock source for clock pin 2 on J1

10
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J3 CMOS clock output enable

Jumper + - Default Function

ST18 Disabled Enabled QPLL CMOS clock output enable

QPLL clock source selection

Resistor Mounted Value Default Function

R36 External 0Q Not mounted | QPLL clock input™*?

R37 Clock40 00 Not mounted | QPLL clock input*?

R38 Single ended 10 kQ Mounted | Disables the LVDS clock input™®
clock input

R39 Single ended 10 kQ Mounted | Disables the LVDS clock input™®
clock input

R40 Clock40Des1 00 Mounted QPLL clock input™**

R41 Clock40Des2 00 Not mounted | QPLL clock input™**

Note 1: Only one of R36, R37, R40 and R41 can be mounted at a time.
Note2: To use the external LVDS clock input the resistors R36, R37, R38, R39, R40

and R41 must be all unmounted.

Note 3: to use the QPLL single ended input resistors R38 and R39 must be mounted.

J2 2.5V power

Resistor Mounted Value Default Function
R59 External 00 Not mounted | On board regulator provides the
Power QPLL power*

Note 4: If the 2.5V power is provided from pin J2 — 39 the onboard regulator must not
be assembled on the board.

I2C terminations

Resistor Mounted Value Default Function

R46 onboard 12 kQ Mounted 12C SDA pull up
termination

R47 onboard 12 kQ Mounted 12C SCL pull up
termination

LVDS terminations

Resistor Mounted Value Default Function

R53 onboard 100 Q Not mounted | LVDS 160 MHz clock output
termination termination

R54 onboard 100 Q Not mounted | LVDS 80 MHz clock output
termination termination

R55 onboard 100 Q Mounted LVDS 40 MHz clock output

11
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termination termination
R56 onboard 100 Q Not mounted | LVDS 40 MHz clock input
termination termination

12
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Timing
As illustrated in Figure 3, in the TTCrq, phase offsets exist between the reference
clock fed to the QPLL and the QPLL clock signals. Since in the TTCrqg the QPLL clock
reference can be any of the TTCrx clocks (Clock40, Clock40Des1 and Clock40Des?2)
in Figure 3 these signals are represented by the generic name of “TTCrx Clock™. The
timing of the signal “Cmos40MHz” depends not only on the QPLL but as well on the

LVDS/CMOS translator. For further details on the timing of that device please see:
http://cache.national.com/ds/DS/DS90LV019.pdf.

2. Lvds1 60MHz
Clock40Des] ' >
TICrx > QPLL 2, Lvcis80MHz |
2 Lvdsd0MHz
L C A0M
\VDs/cMmos [Eesa0MHg
TICrx Clock —\ ; \
i 5ns .
CmMos40MHz —\ "“—’} \
Lvds40MHz + h
Lvais40MHz- X : X X
—>, «—1ns
Lvds80MHz + <

Lvds80MHz- X X X X X X

Lvcls1 60MHz+

wasteomz —h A A A A K K X X X X X

Figure 3 TTCrq timing
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TTCrx and QPLL Mezzanine Card (TTCrq)

Paulo Moreira, Ernest Murer — 12/02/2003
Rev 0.1 — Preliminary

Introduction

A new mezzanine card is being designed as an alternative to the existing TTCrm supported
by the CERN Electronics Pool (EP-ESS Group). The aim is twofold: to produce a card that
can be mounted on a standard VME unit without imposing restr|ct|ons on the spacing
between two modules and to add the QPLL functionality to the board’. Additionally the
TrueLight pin-preamp (TRR-1B43-000) will replace the Agilent (HFBR — 2316).

The new TTCrx mezzanine card will be backward-compatible with the TTCrm. That means
that the existing electrical connectors (J1 and J2) will be kept in the same physical positions
with the same pinout. An additional connector (J3) will be added to the card located on the
PCB side opposite to the optical connector side as represented in Figure 1. J3 will be a 26-pin
connector. (VME board areas under the dotted/shadowed regions (top view drawing) should
remain free for tool insertion during board removal.)
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Figure 1 TTCrx and QPLL mezzanine card

To reduce the module height the optical receiver will be mounted under the card on the same
PCB side as the electrical connectors. Therefore, the optical connector will moved to the other
side of the PCB but its distance to the J1 and J2 connectors will remain unchanged (please
see details in Figure 1).

As shown in Fig. 1, the overall height of the components on the mounted TTCrq mezzanine
card is 13.55 mm above the components side of the VME motherboard. To ensure
compliance with VMEbus Rule 7.14, assembled VME modules should be measured to verify
that the sum of TTCrm component height and board warpage does not exceed 13.71 mm.

! Support by CERN Electronics Pool for the new mezzanine is under discussion.



The 13.71 mm limit allows a guaranteed 2.44 mm clearance between the TTCrx and the
longest component leads on the adjacent VME board. More importantly for the cooling airflow,
it allows a nominal 4.91 mm space to an unwarped adjacent VMEboard. According to
VMEbus Observation 7.11, this space allows adequate airflow for cooling. However,
designers should avoid putting high-dissipation components on the VME board underneath
the mezzanine board, as the horizontal orientation of the connectors is likely to restrict cooling
airflow to them.

Circuit

A block diagram of the mezzanine card is represented in Figure 2. As before the card
contains a pin-preamplifier (the Truelight TRR-1B43-000), the TTCrx, the PROM and a bank
of pull-up/pull-down resistors to setup the TTCrx address. The address jumpers were
removed to satisfy the space constraints. Dipswitches will replace the jumpers if the available
PCB space will allow for them. Otherwise, address setting will be done by soldering the
appropriate pull-up / pull-down resistors. Connectors J1 and J2 remain in the same relative
positions with the same pin assignments. Additionally, a QPLL and its associated crystal are
added to the card. All the QPLL pins (with the exception of the crystal dedicated pins and
VCXO decoupling capacitor pin) are accessible through the connector J3. The QPLL input
can be taken either from the J3 connector (external source) or from one of the TTCrx clock
outputs (Clock40, Clock40Des1 or Clock40Des2). When using the QPLL with an external
source the reference clock signal can be either LVDS or CMOS.

All the QPLL clock signals are available in the J3 connector as LVDS signals. Additionally, the
40 MHz clock output is also present as a CMOS output.

As before, two independent power connections are present on the board: one dedicated to
the pin-preamplifier and the other for the remaining circuitry. The TTCrx, the PROM and the
LVDS/CMOS level converter can be either powered from 3.3 or 5V. The choice of this
voltage will set the CMOS levels of all the TTCrx signals as well as that of the 40 MHz CMOS
clock output in the J3 connector. Notice however, that the pin-preamplifier has to be powered
from a 5V power supply. The power supply for the QPLL is obtained from the TTCrx power
using a 2.5V low dropout regulator.

Truelight
TRR-1B43-000

. Clockd0

. Clockd00es |
. Clockd0Des2

" Exdernd Cleck

—

Regulctor

ZHAOR 247

Figure 2 TTCrq block diagram



Users of the TTCrq should be aware that due to limited lock range expected for the QPLL
(= £50 ppm), high precision clock references centered around the LHC clock frequency will be
required to guaranty lock during laboratory test.

J3 connector pin assignments?

Pin Number | Signal Name Signal type
1 foSelect<0> Input, CMOS 5V compatible
2 mode Input, CMOS 5V compatible
3 inLVDS+ Input, LVDS
4 inLVDS- Input, LVDS
5 gnd Power
6 externalClock | Input, CMOS 5V compatible
7 autoRestart Input, CMOS 5V compatible
8 externalControl | Input, CMOS 5V compatible
9 foSelect<3> Input, CMOS 5V compatible
10 ~reset Input, CMOS 5V compatible
11 locked Output, CMOS 2.5V
12 error Output, 2.5 V compatible
13 gnd Power
14 Ivds80MHz- Output, LVDS
15 Ivds80OMHz+ Output, LVDS
16 gnd Power
17 foSelect<2> Input, CMOS 5V compatible
18 gnd Power
19 lvds160MHz+ Output, LVDS
20 Ivds160MHz- Output, LVDS
21 gnd Power
22 Ivds40MHz- Output, LVDS
23 Ivds40MHz+ Output, LVDS
24 foSelect<1> Input, CMOS 5V compatible
25 cmos40MHz Output, CMOS
26 gnd Power

2 J1 and J2 pin assignments are left unchanged. Please see the TTCrx reference manual in

the TTC system web site (http://ttc.web.cern.ch/TTC/intro.html).



http://ttc.web.cern.ch/TTC/intro.html

QPLL MANUAL PRELIMINARY

QPLL Manual

Quartz Crystal Based Phase-Locked Loop
for Jitter Filtering Application in LHC

Paulo Moreira

CERN - EP/MIC, Geneva Switzerland

2005-01-10

Version 1.1

Technical inquires: Paulo.Moreira@cern.ch

VERSION 1.1 1


mailto: Paulo.Moreira@cern.ch

QPLL MANUAL PRELIMINARY

Introduction 4
TS L1 T 4
OPERATION 5
(@] = I oY o1=T &= L4 o] 4 I 4 Yo Lo 1= SRR 6

1Y oo L= PR PUPRR 6

1Y oo = PR PRR 6

MOE 2: ... 7

QPLL SIGNAIS ... e e 9

I3 11 SRR 11
QPLL pinout 12
T T= EoE s Lo L 1= PSSR 12
Crystal specification 14
Power Reduction Network 15
QPLL EXCESS JILRI ..tiiiiiitiiee ettt ettt et e s e e 15
RecomMmMeENded NEIWOTK: ...t e e e ee e e e e 15
Power supply sensitivity 16
S = LA (o o g = Y =T =T 0] R 16
VCXO free-running oscillation freqQUENCY .........eii i 18
PCB Layout recommendations 19
Frequency pulling CONSIAEratioNS ......ccvieiiiiiiiiiiiii e e e e 19

= 0 LU 20
Procedure to verify the PCB parasitic capacitanCe........cccccceeviiiivieieieeeesiiiiieeeee e 21

VERSION 1.1 2



QPLL MANUAL PRELIMINARY

Summary of Changes

Version 1.1;

This version of the manual applies to both QPLL2 and QPLL3. Both versions of the
ASIC are functionally identical. However QPLL3 has a higher tolerance to ionizing
radiation (total dose). It is thus recommended to restrict the use of the QPLL2 to
systems were radiation tolerance is not a concern.

Manual changes:

¢ Crystal specifications changed. See “Crystal specification”;

e Addition of the section “Power Reduction Network”;

e Section: “PCB Layout recommendations”: expanded.
Version 1.0:

This version of the manual reflects the changes that were introduced in the second
version of the QPLL. To avoid any confusion with the previous version, these chips
are now marked as “QPLL2".

QPLL version 2 is 100% pin compatible with version 1. Except for operation mode 2
(see QPLL operation modes) the two versions are functionally identical. Users that
already developed boards based on version 1 will be able to simply replace each
QPLL by a QPLL2.

ASIC changes:

e The frequency select bus was expanded to 6 bits;

¢ Pins autoRestart and ~reset become dual function;
Manual changes:

e Section “OPERATION”: expanded;

e Section “Timing”: new;

e Section “Crystal specification”: new.

e “Power supply sensitivity”: new;

e Section: “PCB Layout recommendations”: expanded;

e Section “Procedure to verify the PCB parasitic capacitance” new.

Version 0.3:
¢ Dielectric thickness corrected in Figure 10 (recommend layout).

Version 0.2:
e Legend corrected in Figure 10 (recommend layout).
Version 0.1:

= Section “PCB Layout recommendations” added to the manual.
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INTRODUCTION

The QPLL is a Quartz crystal based Phase-Locked Loop. lts function is to act as a jitter-filter
for clock signals operating synchronously with the LHC bunch-crossing clock. Two frequency
multiplication modes are implemented: 120 MHz and 160 MHz modes’. In the 160 MHz
mode, the ASIC generates three clock signals synchronous with the reference clock at
40 MHz, 80 MHz and 160 MHz while in the 120 MHz mode the synthesized frequencies are
40 MHz, 60 MHz and 120 MHz. In both cases, the highest frequency is generated directly
from a Voltage Controlled Crystal Oscillator (VCXO) and the lower frequencies are obtained
by synchronous division. The two frequency multiplication modes require Quartz crystals cut
to the appropriate frequencies.

Features:
» Phase-Locked Loop based on a Voltage Controlled Crystal Oscillator
» Designed to frequency and phase-lock to the LHC master clock: f = 40.0786 MHz
» Locking range: A = 3.7 KHz arround f = 40.0786 MHz
= Loop bandwidth: <7 KHz
» Locking time — including a frequency calibration cycle (mode 1): ~180 ms
» Locking time — excluding a frequency calibration cycle (mode 0): ~250 us
= Two frequency multiplication modes:

o x1,x2and x4

o x1,x1.5and x3
= OQutput jitter: < 50 ps peak-to-peak for an input signal jitter less than 120 ps RMS
= Reference clock input levels:

o LVvDS
o0 CMOS single-ended, 2.5V to 5 V compatible

= Three LVDS clock outputs
» Package: LPCC-28 (5 mm x 5 mm, 0.5 mm pitch)
= Power supply voltage: 2.5V nominal (allowed operation range 2.4V to 2.7V)
» Phase error sensitivity to the power supply voltage: less than -0.72 ps/mV
= VCXO free-running frequency sensitivity to the power supply: 0.14 Hz/mV (typical)
=  Power consumption: 100 mW
= Radiation tolerant
= 0.25 um CMOS technology
= Crystal: A quartz crystal is provided with each QPLL.

! Please note that frequency numbers in this document are often rounded to the nearest integer. This is
just a simplification to facilitate document reading. In fact, these numbers should be interpreted to be
the exact multiples of the LHC bunch-crossing clock frequency.
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OPERATION

The QPLL uses the LHC bunch-crossing clock as the reference frequency. This signal can be
feed to the ASIC either in CMOS or LVDS levels (please refer to Figure 1). Selection of which
input to use is simply done by forcing the unused clock input to logic level “0” (notice the use
of the OR function in the reference clock signal path in the block diagram). The three clock
outputs are LVDS signals and their frequency depends on the “mode” input. When “mode” is
set to “0” the output clock frequencies are: 40 MHz, 60 MHz and 120 MHz otherwise the
frequencies are: 40 MHz, 80 MHz and 160 MHz. Since the highest clock frequency is
obtained directly from the Voltage Controlled Crystal Oscillator (VCXO), different crystals are
required for operation in one of the two frequency multiplication modes. A crystal is provided
by CERN with each QPLL for operation in the 160MHz mode.

[ 160 MHz / 120 MHz

VDS IN—2]

= [~ 80MHz /60 MHz

CMOS IN
Mode
Extemal Control —>

f, Select<3:0>
Auto Restart / f, Select<4>

> 40 MHz

Resef /f, Select<5> > Locked
Vdd > Error
Voltage
Ca >
Pr regulator
T QPLL2/3

s

Figure 1 QPLL2 block diagram

The use of a VCXO in the QPLL allows to achieve low jitter figures but imposes the limitation
of a small frequency lock range. To cope with crystal cutting accuracy, process, temperature
and power supply variations, upon reset or loss of lock, the ASIC goes through a frequency
calibration procedure. In principle, this is an automatic procedure that in most applications
should be “transparent” to the user. However in some situations, like for example chip or
system testing, the user might want to control it. The signals that are relevant to this function
are: “externalControl”’, “autoRestart” and “f,Select<5:0>". If the “externalControl” signal is set
to “1” then the automatic calibration procedure is disabled and the VCXO centre frequency is
set by the signals “f,Select<5:0>” otherwise, the free running VCXO frequency is
automatically determined. Please note that when the “externalControl” signal is set to “1” the
signals “autoRestart” and “~reset” become f,Select<4> and f,Select<5> respectively.

The QPLL contains a lock detection circuit that monitors the lock state of the phase-locked
loop. If the PLL is detected to be unlocked, a frequency calibration cycle is initiated to lock the
PLL. This feature can be disabled by forcing the signal “autoRestart” to “0”. In this case, a
frequency calibration cycle is only started if a reset is applied to the IC. When
“externalControl” is forced to “0” the “locked” signal reports the locked status of the PLL. In
this case, the lock detection logic filters the random behaviour of the (internal) PLL lock
indication. However, if the “externalControl” signal is set to “1” the “Locked” signal will have a
random behaviour during loss-of-lock and lock-acquisition.
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The logic circuits controlling the PLL use redundant logic techniques to cope with Single
Event Upsets (SEU). The “error” flag indicates (momentarily) that one SEU has occurred.
These errors are dealt with automatically requiring no action from the user.

QPLL operation modes

The QPLL operation modes are controlled by the state of the signals
“externalControl” and “autoRestart” as indicated on Table 1.

externalControl autoRestart Mode
0 0 0
0 1 1
1 X 2

Table 1 QPLL operation mode selection

Mode O:

In this mode the QPLL frequency calibration logic is active but a frequency calibration
cycle is only executed after a reset.

Mode advantages: Once a first frequency calibration cycle has been executed (with
the reference clock present) the QPLL will keep the frequency calibration settings
until another reset is applied. This allows the QPLL to acquire lock relatively fast
(~250 us) when compared with “mode 1” where a frequency calibration is executed
every time lock is lost (~180 ms). This mode can be particularly useful in radiation
environments where both the reference clock and the QPLL analogue circuits can be
subject to single event upsets.

Mode disadvantages: Because the frequency calibration settings are maintained
during operation, only the QPLL analogue range is available to cope with the
reference clock drifts and changes in the power supply voltage and temperature
(please see Figure 2 for clarification of the terms used). In mode 0, the system where
the PLL is integrated must guaranty that the QPLL lock signal is constantly
monitored. In the case of loss of lock and if the QPLL does not regain lock after a pre-
established delay a reset must be applied so that a new calibration cycle is executed.

Mode 1:

In this mode the QPLL frequency calibration logic is active, a frequency calibration
cycle is executed after a reset or each time lock is lost.

Mode advantages: This mode requires minimum monitoring from the system in where
the QPLL is integrated. The QPLL constantly monitors its lock state and executes a
frequency calibration cycle every time loss-of-lock is detected. This mode displays the
largest tracking range in relation to the reference frequency drifts and the largest
tolerance to power supply and temperature variations.

Mode disadvantages: In principle, this should be the preferred mode of operation.
However in radiation environments this mode can lead to relatively large “dead times”
(~180 ms) since a calibration cycle will be executed each time the reference clock or
the analogue circuitry of the QPLL will be disturbed by a single event upset. In those
circumstances “mode 0” might be preferable.
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Mode 2:

In this mode the QPLL frequency calibration logic is inactive. The QPLL can be used
as a PLL or as a standalone clock generator:

Operation as a PLL:

The user must centre the VCXO operation range around the reference clock
frequency by setting the bits foSelect<5:0>. As shown in Figure 2 the settings should
be such that the centre of the analogue range is as close as possible to the operation
frequency.

Mode advantages: None. Mode mainly used for chip characterization and production
testing.

Mode disadvantages: Requires the user to constantly keep track of any changes of
circuit characteristics (for example crystal aging) and operation conditions like power
supply voltage and temperature.

Digital Control: Crystal 1

p—— T T T
a f_ ' :
min
o f
center
u max
| | : A
N : '
T ; : _
=, Anclogue range for N = 40_
oy é :
S f. o fOr Clock Input = 1%
4 : : . :
L 40.075 e i TOF CloCKINpUL = 10 N @ f Tl L —
=(f o+ f.)2= }[reference]
; f.Select<50> = 40
40,07 Od i " f N i
0 10 20 30 40 50 60 70
f.Select<5:0>

Figure 2. VCXO frequency as function of the digital control bits (f,Select<5:0>)".

Operation as a Clock Source

The QPLL can be used as a standalone crystal oscillator whose frequency can be
tuned by the control bits fySelect<5:0>. In this case the QPLL is simply operated
without a reference clock.

In this mode, the clock input can be used as an “extra frequency select bit”. That is,
after a given range is selected by the bits fySelect<5:0> (see Figure 2), the clock input
can be used to choose between the maximum and minimum oscillation frequencies of

! This picture will be updated once the final quartz crystals will be available. It is used here only as an
example. The frequency range is not the target range.
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that range. Setting the clock input to a “1” selects the maximum frequency while
setting it to “0” selects the minimum frequency.

Warning: Mode 1 should never be used for standalone operation (QPLL as a simple
clock generator). In that mode and in the absence of a reference clock, the QPLL is
constantly executing frequency calibration cycles and its clock outputs are constantly
having frequency “jumps”. Any QPLL trying to lock to such a signal will never achieve
a stable lock. Mode 2 is thus the only mode recommended to implement a standalone
clock source using a QPLL.
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QPLL Signals

autoRestart — 5V compatible CMOS input with internal pull-up resistor. The
functionality of this signal depends on the state of the “externalControl” signal:

if externalControl =“0"

autoRestart = “0”: Automatic restart of the PLL is disabled. A frequency
calibration cycle will only occur after a reset.

autoRestart = “1": Automatic restart is enabled. A frequency calibration cycle
will occur each time the PLL is detected to be unlocked or after a reset.

if externalControl =“1”
“autoRestart” becomes “f,Select<4>".
cap — VCXO decoupling node:

A 100 nF capacitor must be connected between this pin and ground.
Inductance of the interconnection must be minimized.

error — 2.5V CMOS output:

This signal indicates that an SEU has occurred. Since SEU events are dealt
with automatically by the ASIC logic, this signal will be active only during the
period in which the error condition will persist. A SEU on the QPLL logic
circuits will not affect the operation of the PLL

externalControl — 5V compatible CMOS input with internal pull-down resistor:

externalControl = “0”: The VCXO centre frequency is set by the automatic
frequency calibration procedure.

externalControl = “1”: The VCXO free running frequency is set by the input
signals f,Select<5:0>.

foSelect<3:0> - 5V compatible CMOS inputs with internal pull-down/pull-up resistors
(foSelect<3> « pull-up, f,Select<2> <« pull-down, f,Select<1> <« pull-down,
f,Select<0> <« pull-down):

These signals (including f,Select<5:4>) control the VCXO free running
oscillation frequency when the signal “externalControl” is set to “1”. If
“externalControl” is set to “0” these signals have no influence on the IC
operation.

inCMOS — 5V compatible CMOS clock input with internal pull-down resistor:

This is the CMOS reference clock input. When in use, “inLVDS+” and
“inLVDS”- must be set to logic levels “0” and “1” respectively.

inLVDS+ and inLVDS- — LVDS clock inputs:

These signals are the LVDS reference clock inputs. When in use, “inCMOS”
must be held at logic level “0”.

locked — 2.5V CMOS output:
This signal reports the PLL locked status.

if externalControl =

In this case the lock indication is filtered by the QPLL lock detection logic,
giving a stable indication during loss-of-lock, lock-acquisition or during lock.

if externalControl =“1"
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In this case the lock indication state reflects the instantaneous lock indication
provided by the PLL. The signal will display a random behaviour during loss-
of-lock or lock-acquisition.

Lvds40MHz+ lvds40MHz- — LVDS output:
40MHz clock output
lvds80MHz+ lvds80MHz- — LVDS output:
mode = “0": 60 MHz clock signal (with 120 MHz quartz crystal).
mode = “1”: 80 MHz clock signal (with 160 MHz quartz crystal).
Ivds160MHz+ lvds160MHz- — LVDS output.
mode = “0": 120 MHz clock signal (with 120 MHz quartz crystal).
mode = “1": 160 MHz clock (with 160 MHz quartz crystal).
mode — 5V compatible CMOS input with internal pull-up resistor:

mode = “0": 120 MHz frequency multiplication mode (120 MHz quartz crystal
required).

mode = “1": 160 MHz frequency multiplication mode (160 MHz quartz crystal
required).

~reset — 5V compatible CMOS input:
if externalControl =“0”

Active low reset signal. It initiates a frequency calibration cycle and lock
acquisition.

if externalControl =“1”

“~reset” becomes “f,Select<5>".

xtall, xtal2 — Quartz crystal connections pins
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Timing

The QPLL timing diagram is illustrated in Figure 1. The values for the several clock

outputs are given in Table 2 and Table 3.

INCMOS 2 Lvds160MHz
InLVDS+ 2 Lvais80MHz
InLVDS- QL7 Lvds40MHz _
INLVDS+ / ; 7
e / Y f
INCMOS i
\ / \ /
t, —> —
Cmos40MHz dl : :
\ . / \
fap —> —
Lvds40MHz + -
Lvds40MHz- X : X X X
Tz —> e—
Lvds8OMHz + —
Lvds8OMHz- X X f X X X A X
t .
d4 —> e—
Lvds160MHz+ o
Lvals] 60MHz- DD G G S G G G G G X
Figure 3 QPLL timing definitions
CMOS clock reference input
Min [ns] Typical [ns] Max [ns]
tar 1.2 1.6 2.5
ta2 1.3 1.7 2.6
tys 1.3 1.7 2.6
taa 0.8 1.2 2.1

Table 2 Output delays referenced to the CMOS clock input

LVS clock reference input

Min [ns] Typical [ns] Max [ns]
tgr 1.1 1.7 3.0
tgo 1.2 1.8 3.1
tgs 1.2 1.8 3.1
tas 0.7 1.3 2.6

Table 3 Output delays referenced to the LVDS clock input
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QPLL PINOUT

The QPLL is packaged in a 28-pin 5mm x 5 mm Leadless Plastic Chip Carrier
(LPCC-28) with 0.5 mm pin pitch. Additional package information can be obtained
from the “ASAT” web site (http://www.asat.com).

] [Ne] ] o] o] N [N
(o0} ~ O (&3] E=N w N
S 3 % @ % 0 K
¢ 3 2 3 2 8 28
8_ @
A
(en]
v
NN ENE
1- inLVDS- ] 21
2 - inlVDS+ ] [120-
3 - INCMOS ] QPLL Package: C]19-
Size: 5mm x5 mm
4 - exth IContral 18 -
bl ] Pitch: 0.5 mim L
5 - autoRestart / f, Select<4> || 17-
6 - teset ] f, Select<5> ] [11e-
7 - f, Select<3> ] [115-
A rrrir
L O = = = e e
' ' = e ] w EaN
B B & b o o ux
s 29 38 3% § %
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Figure 4 QPLL2 pinout
Pin assignments
Pin Number Signal Name Signal type
1 inLVDS- Input, LVDS
2 inLVDS+ Input, LVDS
3 inCMOS Input, CMOS 5V compatible
4 externalControl Input, CMOS 5V compatible
5 autoRestart / fySelect<4> | Input, CMOS 5V compatible
6 ~reset / foSelect<5> Input, CMOS 5V compatible
7 foSelect<3> Input, CMOS 5V compatible
8 error Output, 2.5 V compatible
9 locked Output, CMOS 2.5V

- f, Select< 1>

vds40MHz +
Ivds40MHz-

vdd

gnd
vcdds160MHz +
vds160MHz-
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10 gnd Power

11 vdd Power

12 Ivds80MHz- Output, LVDS

13 Ivds80MHz+ Output, LVDS

14 foSelect<2> Input, CMOS 5V compatible
15 Ilvds160MHz- Output, LVDS

16 Ilvds160MHz+ Output, LVDS

17 gnd Power

18 vdd Power

19 Ivds40MHz- Output, LVDS

20 lvds40MHz+ Output, LVDS

21 foSelect<1> Input, CMOS 5V compatible
22 vdd Power

23 cap Power

24 xtal1 Analogue, Quartz crystal
25 gnd power

26 xtal2 Analogue, Quartz crystal
27 mode Input, CMOS 5V compatible
28 foSelect<0> Input, CMOS 5V compatible
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CRYSTAL SPECIFICATION

A quartz crystal will be provided with each QPLL. The main characteristics of the
crystal are given on the following table.

Pos Description Symbol| Typ. [Min.|Max.|Unit
1 | Crystal type Inverted mesa AT-Cut
2 | Resonance mode Fundamental
3 |Load Frequency3 FL 160.314744 MHz
4 | Load Capacitance CL 5.5 pF
5 | Frequency Tolerance at 25°C | AFL/FL -18 18 | ppm
6 | Motional Capacitance C1 4.2 fF
7 | Static Capacitance Co 2.8 pF
8 | Drive Level P 500 | yW
9 | Operating Temperature Range | OTR 0 60| °C
10 | Series Resistance at 25°C Rs 25| Ohm
11 | Drift over OTR AFL/FL -10 10 | ppm
12 | Aging first year AFL/FL + 3| ppm
13 | Package type SMD ceramic
14 | Package surface 29.6 | mm?
15 | Package height 1.75| Mm

Table 4 Quartz crystal specification

® This spec needs a 100% frequency verification over temperature range (5 °C intervals)
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POWER REDUCTION NETWORK

QPLL excess jitter

It was observed that, depending on the operating temperature, the QPLL was
generating at some frequencies within the locking range amounts of jitter well above
the specification. The problem was investigated by CERN, NEVIS and Micro Crystal
(the quartz crystal manufacturer) and it was established that the large jitter behaviour
could be explained by activity dips in the crystal. Not all the crystals manufactured
reveal the presence of activity dips but it turns out that they appear due to overdrive.
The problem is solved by reducing the power delivered to the crystal by inserting an
RC network between the QPLL and the crystal as discussed below.

Recommended network:

The network that should be used to reduce the power delivered to the crystal by the
QPLL is represented in Figure 5. It is composed of two resistors (R1 and R2) and a
capacitor (C). It should be inserted between the crystal and the QPLL as indicated.
Notice that although the crystal is a symmetrical device the network must be
connected to pin XTAL2.

Minimize the parasitic
capdcitance on
this node

Xtal2  R1 p-d N

¢
QPLL (

Figure 5 Power reduction network

Values for the circuit components are given on Table 5. If this values are used the
QPLL performance remains basically unchanged in what concerns centre frequency,
jitter performance and locking range. However, as explained in section “PCB Layout
recommendations”, to guaranty this some careful layout is mandatory.

Table 5 Component values for the power reduction network

R1 R2 C
(] [Q] [nF]
62 240 10

It is not possible to predict which crystals will display activity dips so it is absolutely
recommended the use of this network. Values in Table 5 must be respected.
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POWER SUPPLY SENSITIVITY

Some of the QPLL characteristics are power supply voltage dependent: namely the
VCXO free-running oscillation frequency and the static phase error. Both of these
variables have an influence on the jitter performance. It is thus advisable to keep the
noise levels on the power supply to the minimum possible. The numbers given below
will help the user to form an opinion on how much noise can be tolerated on the
power supply without incurring performance degradation.

Static phase error

The PLL, inside the QPLL ASIC, is a control loop that tries to maintain zero phase
error between the reference clock and the internally generated VCXO clock.
However, both these clocks propagate through clock buffers that introduce a non-
zero delay between the two signals (see Timing). More over, since these buffers are
external to the PLL control loop their power supply dependence is not compensated
for. Variations in the power supply will result thus in a varying phase delay between
the two clock signals.

QPLL2: Relative delay measurement, reference is delay @ V,, = 2.5V

300 i i i i i i i
1 . Slope (V,,=2.5V)=-0.24 ps /mV ;
250p - I%I —————— R RREERI R R R
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o : : : :
7 | e | | | |
=150k - - o Lw;{%# 777777 U (S U L i
o 1 1 Loy 1 1 | |
5 -~ | o
3 | | | | . |
(0100 7777777 \L 7777777777777777 \L 777777 Co T Co T Co T N
= ! | I I
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Ve VI

Figure 6 Phase error as function of the power supply voltage (relative measurement).
In this measurement the reference clock is fed to the CMOS input

Figure 6 displays a typical curve for the static phase error as a function of the power
supply voltage. In this case, the CMOS clock input is used as the clock reference
input. The measurement is relative, that is, the phase error introduced by varying the
power supply is measured relative to the static phase error when the power supply
voltage is 2.5V (the nominal power supply voltage). The curve displays a slope of
-0.24 ps/mV at 2.5 V. Similarly, Figure 7 displays the static phase error when the
LVDS input is used. In this case the slope of the curve is -0.72 ps/mV for the nominal
power supply voltage.
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QPLL2: Relative delay measurement, reference is delay @ V
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Figure 7 Phase error as function of the power supply voltage (relative measurement).

In this measurement the reference clock is fed to the LVDS input.

17
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VCXO free-running oscillation frequency

The QPLL can run stand alone as a clock source (see Operation as a Clock Source).
When running in this mode there is no external reference to be tracked and the
VCXO will produce a frequency which is essentially dependent on the quartz crystal
being used and on the ASIC settings chosen. However, since no reference signal is
being tracked, the power supply voltage will have some influence on the oscillator
frequency.

QPLL2: Relative frequency measurement, reference is frequency @ V, = 2.5V
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Figure 8 VCXO Oscillation frequency as function of the power supply voltage (relative
measurement)

Figure 8 displays the VCXO oscillation frequency offset as function of the power
supply voltage. The measurements are made relative to the VCXO frequency when
the power supply voltage is 2.5V. Notice that two curves are plotted: one
corresponding to the reference clock in put set to “0” and the other one with the input
set to “1”. In absolute value the slopes of both curves are less than 0.13 Hz/mV at
V4 = 2.5 V. Notice that the dependence on the power supply increases once the
ASIC is powered with a voltage smaller than 2.3 V. Such a regime of operation
should be avoided. In other to keep some operation margin it is recommended that
the minimum power supply voltage should not be reduced bellow 2.4 V. This is valid
for operation both in the PLL mode and on the Clock Source mode.
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PCB LAYOUT RECOMMENDATIONS

Frequency pulling considerations

The QPLL is based on a Voltage Controlled Quartz Crystal Oscillator (VCXO). The
frequency of oscillation of such circuit is essentially imposed by the quartz crystal
resonance frequency. However, the circuit capacitance (which includes the layout
parasitics) will also have an influence. In the case of a VCXO, this manifests itself in
two ways: first, the oscillation frequency is not exactly the quartz crystal resonance
frequency but higher (called the loaded oscillation frequency) and second, the
frequency pulling capability of the circuit is affected by the total circuit capacitance, in
particular by the minimum capacitance achievable.

To cope with any frequency uncertainty the crystal is specified for a given load
capacitance. This gives the manufacturer the capability of tuning the crystal to a
specific circuit.

Concerning the pulling range, one could be tempted to think that adding as much
variable capacitance as possible would be a solution to increase the frequency pulling
ability of the circuit. However, in the limit of an infinite load capacitance the oscillation
frequency tends to the crystal resonance frequency. In this limit, the frequency
sensitivity to capacitance variations is very small and the VCXO has thus a small
pulling ability4. The solution is thus to work on the extreme of low capacitances where
the frequency sensitivity is maximised. Figure 9 illustrates these concepts for a
practical crystal (in this figure C12 represents the crystal package capacitance).

800 T v v v
Frequency offset due to C12.
700 A/ This is the maximum frequency deviation
600
500
E C.n limited by the external parasitics (~ 3 pF)
400 e
=
300 -
200 p
100
0 o 1.0 _:0 Rl[) -1.[] ilt] t\lt) "l(! ?:{J ‘:0 100
—>| [
AC = Cn‘-n

Figure 9 Circuit capacitance versus frequency pulling ability

We are thus faced with two problems: first, minimise the parasitic capacitances
introduced by the circuit layout so that the pulling range does not get degraded and

* This would be a good solution if the capacitance could be strictly varied from a very small to a large
value. However, in practical circuits a large maximum value also implies a relatively large minimum
value. That is, the ratio between the minimum and maximum capacitance cannot be freely chosen.
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second, make sure that the circuits built by the QPLL users display a load
capacitance which is identical to the specified crystal load capacitance. It is thus
strongly recommended that the users adopt the layout represented in Figure 10 for
the interconnections between the QPLL and the quartz crystal. Failing to do so, it
might result in the best case in a reduced or asymmetrical lock range and in the worst
case in the impossibility to lock to the LHC frequency. It is thus the user responsibility
to follow the recommended layout for the interconnections between the quartz crystal
and the QPLL as close as possible.

From a simple parallel plate capacitance calculation the interconnection between
Xtal1 and the crystal (crystal and IC soldering pads plus the PCB track) contributes a
capacitance to ground of about 0.47pF. This value can be used as a guideline to
design the PCB. However, in any case the user should check that the QPLL locking
range is well centred around the LHC frequency using the procedure described in the
following section.

Layout

As indicated in Figure 5, it is very important to minimize any stray capacitances on
node 1 (N1) of the resistive divider. To have an idea of the parasitic capacitances in
the circuit, just the crystal soldering pad alone represents about 0.43 pF if the
dielectric has a thickness of 800 um (0.49 pF for 700 um and 1.72 pF for 200 um).
The parasitic capacitance on node N1 has two detrimental effects: First, it increases
the power delivered to the crystal, and second it pulls low the resonance frequency of
the circuit. It is thus important to reduce as much as possible the parasitic
capacitance on this node. For that, the power and ground planes should be
eliminated under the soldering pads of R1, R2 and the crystal soldering pad that is
connected to this node. Signal routing must be avoided under this area. Please see
Figure 10 for a suggestion on how the layout should be done.

Top view
e
C
Remove signal routing,
power and ground planes w

under this area

™~
[=]
@3

5.08 mm

; mm-- 0.3 mm - 0.5 mm
§ 11000NR |
5.08 mm i
This dielectic
35 umn 800 thickness has
. . WM o be respected
First wiring leve | XTAL |
\A. T T l 1 /

Substrate FRd (g, = 4.4 @ 1 MHz)

I‘\ | P i— T/’

———T

\ H\C—rounc plane

Other winng level(s)

Figure 10 Recommend layout for the QPLL and crystal interconnection

To facilitate the CAD work a schematic capture symbol and the layout footprint of the
ASIC are available in the CERN CADENCE library. The footprint is available in the
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library CNSPECIAL under the name QPLL. For the package type the LPCC option
must be used.

As an example of a QPLL circuit the designer can refer to the TTCrq schematics and
layout files. Links to these files can be found on the QPLL web site:
http://www.cern.ch/proj-gpll.

Procedure to verify the PCB parasitic capacitance
There are two alternative ways to verify that the PCB has been correctly designed:

The first (and simplest) is to check the circuit lock range. This can be done by
sweeping the input frequency around the LHC frequency. By approaching the LHC
frequency from below the lower locking frequency can be obtained. Similarly, by
approaching the LHC frequency from above the upper locking frequency can be
determined. The LHC frequency (f _uc) must be well centred within these two limits.

For these measurements the frequency sweep should be done in “digital” steps
allowing, at each frequency step, time enough for a calibration cycle to be executed.

The second method consists in measuring the free running oscillation frequency of
the PLL. The following procedure needs to be applied: set the signal “externalControl”
to “1” and the signals “fySelect<5:0>" to “100111”* (binary). Then, measure the output
frequency while the reference clock input is forced to “0”. This will give the minimum
oscillation frequency (fo[min]) for the selected frequency range. Then repeat the
measurement forcing the reference clock input to “1”. This will give fo[max] for that
range. The average of these two frequencies (f;[min] and fo[max]) must be within: f ¢
25 ppm.

Please note all the frequency measurements mentioned above need to be done with
an absolute accuracy of at least a few parts per million (ppm). Although most
laboratory frequency meters are capable of providing such relative accuracy they are
rarely that accurate in absolute terms. The solution in that case is to feed the
frequency meter with a precise clock signal from a calibrated frequency standard (like
for example a GPS based frequency source).

At CERN we are equipped to do such precise frequency measurements and we can
help users that aren’t equipped to do so in their own labs.

! Number to be confirmed once the crystals will be received from the manufacturer.
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