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1 PSB Module 9U description
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Figure 1 : PSB Overview

The PSBIOU board receives 1.4 Gbps serial data from the Calorimeter trigger system, converts
the serial bits into 16 bit words, synchronizes the words to the local clock, applies a
programmable delay and sends the trigger objects as 80 MHz GTLp signals via the back-
plane to the destination boards. Therefore each data channel contains the data bits of two
time-multiplexed trigger objects.

The PSBOU boards are used by the Global Trigger as well as by the Global Muon Trigger.
Four Infiniband connectors forward the serial data to 8 DS92LV16 interface chips. After the
serial to parallel conversion the 80 MHz data streams enter two Synchronization chips
(=SYNC) where all the synchronization and monitoring logic is implemented.

The Synchronization Chip contains the over-sampling circuit that samples each word 4 times
that means every 12.5/4 = 3.01 ns. The sample furthest from the data switching time is
connected to the following programmable delay. After the delay the trigger words go through
a multiplexer and then as terminated GTLp signals to the back-plane. The multiplexer circuit
allows sending test data instead of trigger data to the back-plane.



PSBIU board - data flow, monitoring and insertion of Simulation data
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Figure 2 PSBIOU data flow and monitoring scheme

For each 16-bit data stream a Ring Buffer memory monitors the trigger data. The memory
runs in dual port mode. At one side the delayed trigger data are written continuously into the
memory using addresses generated by a counter. The common Bunch Crossing Reset
(BCRES) signal clears the counter synchronously to the clock thereby locking the addresses
to the LHC orbit. After the end of the memory the write procedure continues at the first
address overwriting old data. At the other side of the memory the DAQ-readout circuit applies
a read address to get the data of the bunch crossing that has generated a L1A trigger signal.
The read address is also supplied by a counter running synchronously to the LHC orbit. But a
delayed BRES signal clears the read counter later than the write counter to compensate the
trigger latency, that is the period between the writing time and a read access due to a L1A
signal generated by trigger data of this bunch crossing. The length of the Ring Buffer memory
(256 words) far exceeds the trigger latency.

Each (pair of) 16-bit channel(s) is locked separately to the LHC clock and to the orbit to
compensate different cable delays.

The SYNC chip contains a second set of memories to load test or simulation data and to send
them either once or repeatedly instead of trigger data to the Ring-Buffer and via the back-
plane to the GTL respectively to the GMT board.

The readout circuits and a Derandomizing Buffer are either implemented in the SYNC chip or
in a dedicated ROP chip if more than one SYNC chip per board is required.

1.1 Parallel LVDS input data

The PSBIOU accepts also up to 64 bits of parallel trigger data alternatively to data from one
Infiniband cable. The 40 MHz parallel input bits are accepted as LVDS signals received by 16
RJ45 connectors, each accepting 4 signals. The PSB board expects negative logic for



differential signals. Trigger bit =1 is expected with a negative voltage difference. The
SYNC chip inverts the values back to the true input levels before transmission.

1.1.1 Synchronization of 40 MHz parallel trigger data

As the precise arrival time of the data bits is unknown the SYNC chip first samples the input
bits 4 times per bunch-crossing period (~25 ns) to find the switching point of the input data.
Phase selection and delay adjustment are done separately for each 4-bit group to consider time
skew between cables and link chips. The SYNC chip takes the sample furthest away from the
switching time, delays it for a programmable period, multiplexes the data into a 80 MHz data
stream and sends the data as GTL+ signals over the back-plane to the logic board (GTL).

The SYNC chip also writes the input data into a RING BUFFER and in addition into a SPY
memory for monitoring. The Ring Buffer runs continuously overwriting old data. If a Level-1
Accept (L1A) signal arrives at the PSB board, data are moved from the Ring Buffer into a
Derandomizing Memory to be transferred later by the Readout Processor (ROP) to the readout
board (GTFE).

1.1.1.1 Totem Trigger bits

Up to 16 bits are booked be the TOTEM Trigger (May 2004).
1.1.1.2 Free trigger bits (48)

48 bits are free (May 2004).

1.1.2 Synchronization of Technical Trigger bits

One PSB module accepts ‘Technical Trigger’ signals, which might not arrive as 40 MHz
pulses. Therefore an edge sensing circuit generates synchronously to the system clock signal a
25ns pulse if either a rising or falling edge has been detected.

2 Keywords

2.1 RESET Signals

POWER OFF and ON

To switch the GT-crate off is the last option to reset non-working Global Trigger electronics.

NSYSRES = configuration of FPGAs
The common crate-reset signal NSYSRES starts the configuration procedure for all
FPGAs except the VMEG64 chip. It pulls the NPROG net to a low voltage level forcing
the VME and the PSB chip to reconfigure from Proms.

RESET DCM_PSB
The VME chip sends RESET_DCM_PSB to resynchronize the clock in the PSB chip
to the board CLK.

RESET _PSB and INACTIVE =2*STARTUP of PSB chip
The VME chip sends RESET_PSB to reset the STARTUP module inside the PSB
chip and the common INACTIVE signal enables the IO-pins to switch from high-Z to
active mode.
RESET PSB =>» GSR pin of STARTUP =» set initial default values of registers
INACTIVE =» GTS pin of STARTUP
The RESET PSB should reload the initial default values into all registers.

LIRES, BCRES, L1A =» reset State Machines and Counters
The Trigger Control System sends via the backplane the signals LIRES, BCRES, L1A
and Event Counter Reset to reset state machines and counters
e LIRES clears the event data in the FIFOs.
e The ROC state machine returns always to IDLE state and cannot be reset. It
stays in IDLE mode when the FIFOs are empty or when READY =0 (defined
by software).



2.2 BCRES signal

It is possible that the distributed BCRES signal does not arrive every LHC orbit. An internal
BC-counter and an Orbit Length register are used to generate an internal BCRES signal
running in phase with the distributed signal. Every circuit uses the internal BCRES signal to
remain locked to the LHC orbit.

2.3 Sync check for BC0 data

Spy logic stores the arrival time of the SYNC bits as defined in the interface note CMS-IN-
02-069.pdf for each 16 bit word. The number can be read by VME. A difference to a default
value will be flagged as an error.

2.4 Phase check with over-sampling bits

All four samples of bit 0 are spied and compared to each other to find the time when the input
data change their state. Four phase counters are incremented to check the stability of trigger
data. At the end of every LHC orbit the counter contents are saved to be read by VME and the
counters cleared. The contents are used to decide which sample should be taken as reliable
data input.

2.5 Private Monitoring (option)

The 8kwords long SIM memory can run also in SPY mode to store a complete LHC orbit. In
spy-mode the SIM/SPY memory will be written in parallel with the Ring-Buffer but can be
read by VME. It can be used to get a ‘snap shot’ of the input data.

2.6 Test modes

- Read-back registers and memories in the SYNC chip allow checking VME accesses.

- The SIM/SPY memory is used to send test- or simulation data to other boards.

- VME generated BCRES pulses and an on-board 40 MHz oscillator are used to run
tests also in stand-alone mode.

2.7 SIM/SPY Memories and serial outputs

For each channel a 8kW SIM/SPY memory can be used either to spy input data or to send
simulation data to the back-plane and for channels 0...3 also to the transmitter part of four
DS92LV16 Serial Link Chips. Two output connectors are foreseen to send test data to
channels 4 to 7 on the same board or to other PSB boards.

2.8 Configuration modes

2.8.1 PROM and JTAG

PROMS contain the default configuration that is loaded
e at start-up time or whenever
e a SYSRESET signal arrives from the VME or by a
e NPROG command sent by software.
The Proms are be loaded by JTAG.
e JTAG connectors are foreseen for the Parallel-CablelV interface that is used to
download the configuration file from a Notebook-PC.
e JTAG via VME loads the PROMS via the emulated JTAG interface in the VME chip.
A configuration program takes the configuration files and loads the data serially into
the Proms.

The configuration options above require that the PSB chip has been set by solder-jumpers to
MASTER MODE.



2.8.2 Other configuration options

For tests other configuration options are possible, but then the PSB chip has to be re-soldered
to SLAVE mode. Using an optional modification on the PSB Mezzanine board it will/might
also be possible to switch by a software command to Slave Mode.

2.9 Power

+5V and +3.3V are provided by the backplane. Linear voltage generators provide +2.5V and
+1.5V for the FPGA chips.

2.10 Front Panel

240 mm = 4x60mm ...4 4-fold Ethernet connectors

80 mm =6 x 15 ...6 Infiniband conn

7 mm LEMO connector

0mm = LEDs mounted above Infiniband connectors
=327 mm

2.11 Sync 10O-pins, ram-blocks

XC2V2000-4 BF957 mounted on MEZZ957 board
56 ramb; Mezz957: 641 i0-pins connected to PSBOU board
565 10-pins:
8x16 in+ 4x16 par_in + 4x16 out (DS92LV16; test)
+ (128+24)GTLp + 21 VREF+ 59 VME(32bit)
+ 29 ChLink + 16 RO-bus
+ 3(L1A,BCRES,LIRESET) +4 Status + 5Config + 20 VRN/VRP

50 RAM blocks:

8x4 Spy + 8 Ring + 8 Derand + (1Ring+1Derand for BCnr)
Other chip types: xc2v1500: 48 ramb; xc2v3000: 96 ramb; Mezz896:ca 600io
It might be required to use a XC2V3000-4 BF957 to implement all circuits.

3 VME chip PSB - V1000



4 PSB chip Adresses

4.1 Overview VME Addresses

A23-20: = 0001 ...PSB chip
(A423-20: = 0002 ...PSB chip memories is not used in present design)

918117161514 13]12]11]10]9[8[7]6]5]4[3]2]1
0 |0 |0 |O |O |O Register space (1kx16 readback)
0 |0 [0 |0 |JO |O |O |O |1 Rer o‘nly‘stat‘us r‘egi‘ster‘s T
0 |0 |1T |0 |0 |O Sim Spy memory 0 (8kx16)

0 [0 [T [0 |O |1 Sim Spy memory 1  (8kx16)

0 |0 |1 |0 |1 |0 Sim Spy memory 2 (8kx16)

0 [0 |1 |0 |1 |1 Sim Spy memory 3 (8kx16)

0 |0 |1 |1 ]0 |0 Sim Spy memory 4 (8kx16)

0 |0 [T [T JOo |1 Sim Spy memory 5 (8kx16)

0O |0 [T |1 |1 |0 Sim_Spy memory 6 (8kx16)

0 |0 |1 |1 |1 |1 ‘ Sim‘_Spy‘_m‘emo‘ryr ‘(8k)‘<16‘) ‘ ‘

4.2 Sim Spy Memories

Remark: In present chip design the memories are also in same address space as the registers.

BB12 0000 SIM_SPY MEMO w/r

BB12 4000 SIM_SPY MEMI1 w/t

BB12 8000 SIM_SPY MEM2 w/r

BB12 C000 SIM_SPY MEM3 w/t

BB13 0000 SIM_SPY MEM4 w/r

BB13 4000 SIM_SPY MEMS5 w/t

BB13 8000 SIM_SPY MEM6 w/r

BB13 C000 SIM _SPY MEM?7 w/t

4.3 Register overview

BB10 00000 CHAN REGO w/r

BB10 0002 CHAN_REGI w/t

BB10 0004 CHAN REG2 w/r

BB10 0006 CHAN REG3 w/t

BB10 0008 CHAN REG4 w/r

BB10 000A CHAN_REGS5 w/t

BB10 000C CHAN REG6 w/r

BB10 000E CHAN REG7 w/t

*** Delay Registers for Serial Link channels***
BB10 0010 CHAN DELAYO0 w/t
BB10 0012 CHAN DELAY1 w/t
BB10 0014 CHAN DELAY2 w/t
BB10 0016 CHAN DELAY3 w/t




BB10 0018 CHAN DELAY4 wi/r

BB10001A CHAN DELAYS w/t

BB10 001C CHAN_DELAY®6 w/t

BB10 001E CHAN DELAY7 w/t

*** Delay Registers for parallel LVDS data channels***

BB10 0020 LVDS DELAYO0 w/r  //bit 3-0
BB10 0022 LVDS DELAYI w/r  // bit 7-4
BB10 0024 LVDS DELAY2 w/t

BB10 0026 LVDS DELAY3 w/t

BB10 0028 LVDS DELAY4 w/t

BB10 002A LVDS DELAYS w/t

BB10 002C LVDS DELAY®6 w/t

BB10 002E LVDS DELAY7 w/t

BB10 0030 LVDS DELAYS w/t

BB10 0032 LVDS DELAY9 w/t

BB10 0034 LVDS DELAYI10 w/t

BB10 0036 LVDS DELAY11 Wi/t

BB10 0038 LVDS DELAYI12 w/t

BB10 003A LVDS DELAY13 w/t

BB10003C LVDS DELAY14 w/t

BB10 003E LVDS DELAY15 w/r  // bit 63-60
*** Setup Registers ***

BB10 0040 BOARD ID w/t

BB10 0042 BCRES DELAY w/t

BB10 0044 LATENCY DELAY w/t

BB10 0046 ROP_SETUP w/t

BB10 0048 MAX BC NUMBER w/t //=orbit length -1
BB10 004A SEL PHASE3100 wit

BB10 004C SEL PHASEG6332 w/t

BB10 004E IDLE ID LOW w/t // idle identifier low part
BB10 0050 IDLE ID HIGH w/t // 1dle identifier high part
BB10 0052 TESTMASKO w/t // tespoint 0 bits
BB10 0054 TESTMASKI1 w/t // tespoint 1 bits
BB10 0056 TESTMASK2 w/t // tespoint 2 bits
BB10 0058 TESTMASK3 w/t // tespoint 3 bits
BB10 005A TESTMASK4 w/t // tespoint 4 bits
BB10 005C TESTMASKS w/t /I tespoint 5 bits
BB10 005E TESTMASKG6 w/t // tespoint 6 bits
*** Write Only Command Pulses ****

BB10 0070 CMD_ PULSE w/-

+++++++++++++++++++ READ ONLY ADDRESSES +++++++++++++++

*** Phase Counters for Serial Link channels ****

BB10 0800
BB10 0802
BB10 0804
BB10 0806
BB10 0808
BB10 080A

PHASE CNTR_A0
PHASE CNTR_ Al
PHASE CNTR_A2
PHASE CNTR_A3
PHASE_CNTR A4
PHASE CNTR_A5

-/t
-/t
-/t
-/t
-/t
-/t

/I compares ph1-ph0O and phO-pre3

// select phases for LVDS data
// select phases for LVDS data



BB10 080C
BB10 080E
BB10 0810
BB10 0812
BB10 0814
BB10 0816
BB10 0818
BB10 081A
BB10 081C
BB10 081E

PHASE CNTR A6
PHASE CNTR_A7
PHASE CNTR B0
PHASE CNTR Bl
PHASE CNTR B2
PHASE CNTR_B3
PHASE CNTR B4
PHASE CNTR_B5
PHASE CNTR_B6
PHASE_CNTR_B7

-/t
-/t
-/t compares ph3-ph2 and ph2-1
-/t
-/t
-/t
-/t
-/t
-/t
-/t

*** Phase Counters for paral_lel LVDS data channels ****

BB10 0820
BB10 0822
BB10 0824
BB10 0826
BB10 0828
BB10 082A
BB10 082C
BB10 082E
BB10 0830
BB10 0832
BB10 0834
BB10 0836
BB10 0838
BB10 083A
BB10 083C
BB10 083E

BB10 0840
BB10 0842
BB10 0844
BB10 0846
BB10 0848
BB10 084A
BB10 084C
BB10 084E
BB10 0850
BB10 0852
BB10 0854
BB10 0856
BB10 0858
BB10 085A
BB10 085C
BB10 085E

PHASE _CNTR_AO0 3
PHASE CNTR A4 7
PHASE_CNTR_A8 11
PHASE CNTR _A12 15
PHASE_CNTR_A16_19
PHASE CNTR_A20 23
PHASE_CNTR_A24 27
PHASE CNTR A28 31
PHASE_CNTR_A32 35
PHASE_CNTR_A36 39
PHASE_CNTR_A40 43
PHASE CNTR_A44 47
PHASE CNTR_A48 51
PHASE CNTR_A52 55
PHASE_CNTR_AS56 59
PHASE_CNTR_A60 63

PHASE CNTR B0 3
PHASE CNTR B4 7
PHASE_CNTR BS$ 11
PHASE _CNTR B12 15
PHASE_CNTR_BI16 19
PHASE CNTR B20 23
PHASE_CNTR_B24 27
PHASE CNTR B28 31
PHASE_CNTR_B32 35
PHASE CNTR B36 39
PHASE_CNTR_B40 43
PHASE CNTR B44 47
PHASE CNTR_B48 51
PHASE_CNTR B52 55
PHASE CNTR B56 59
PHASE CNTR_B60 63

*** Status registers ****

BB10 0860
BB10 0862
BB10 0864
BB10 0866
BB10 0868

PSB_STATUS
ROP STATUS
CHIP_ID
VERSION NR
CHIP_IDH

// compares ph1-ph0 and phO-pre3 of bits 0-3
/I compares ph1-ph0 and phO-pre3 of bits 4-7

// compares ph1-ph0 and phO-pre3 of bits 60 63

// compares ph3-ph2 and ph2-1 of bits 0-3
/I compares ph3-ph2 and ph2-1 of bits 4-7

/I compares ph3-ph2 and ph2-1 of bits 60 63

-/t
-/t
-/t
-/t
-/t
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4.4 8 Channel Registers

write & read
BB10 0000
BB10 0002
BB10 0004
BB10 0006
BB10 0008
BB10 000A
BB10 000C
BB10 000E

functions

CHAN_REGO X tx lvds
CHAN_REGI X tx lvds
CHAN _REG2 rx tx

CHAN _REG3 X tx

CHAN REG4 rx

CHAN_REGS X

CHAN_REG6 rx

CHAN_REG7 X

Channels 0,1: Parallel LVDS data can be received instead of the serial input data.

Channels 0,1,2,3: Simulation data can also be sent via the serial transmitter circuits to two
front panel connectors.

Channels 4,5,6,7: receive serial data only.

If we select simulation mode (sel_sim_mode=1) for these channels then LVDS data are not

transferred to
trigger bits).

the FDL board (Technical trigger bits) and not to the GTL board (TOTEM

bits 15-6 : free

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:
bit O:

en_trx data

=1: send data from SIM_SPY memory also via DS92LV16 Serial Link
transmitter to the Frontpanel connector.

sel_contin_mode

=1: The SIM_SPY memory runs continuously either sending simulation data or
storing input data

=0: The SIM_SPY memory runs for one orbit only and stops afterwards.
sel_sim_mode

=1: The SIM_SPY memory sends simulation data to the backplane and if
enabled in channels 0-3 also to the DS92L. V16 Serial Link transmitters.

=0: The SIM_SPY memory stores input data for monitoring tasks.

For channels 0 and [ the simulation data will replace either serial or parallel
trigger data.

sel lvdsdata

...is valid for channels 0 and 1 only. For channels 2...7 it has to be set =0
otherwise no data will be transferred.

=1: Send parallel LVDS data to the backplane (Technical Trigger data)

=0: Send data from the DS92L.V16 Serial Link to the backplane (Calorimeter
trigger data)

sel phase(1)

sel_phase(0)

Select Phase in over-sampling circuit to forward the trigger input data from the
serial link. Take the sample that is most far from the data switching time.
V0005: Only phases 0 and 2 can be selected because of timing problems in the
chip.

00 = take phase 0, 10 = take phase 2, 01 = inhibit data, 11 = inhibit data
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4.5 8 Delay Registers for Serial Link Channels

write & read

BB10 0010
BB10 0012
BB10 0014
BB10 0016
BB10 0018
BB10 001A
BB10 001C
BB10 001E

CHAN_DELAY0
CHAN DELAY1
CHAN_DELAY?2
CHAN DELAY3
CHAN_DELAY4
CHAN DELAYS5
CHAN_DELAY6
CHAN DELAY7

4.5.1 Programming Guideline for DELAYS

15-12 |11-8

7-4 3-0

Delay C | Delay B | Delay A | Delay=0...3

Total Delay = Delay C + Delay B + Delay A + (0...3)

-- DELAY =0
-- DELAY =1
-- DELAY =2
-- DELAY =3
-- DELAY =C+B+A+3

-- For DELAY <4 the bits 15-4 have to be =0 !!
-- Bits 3,2 are always =0; are not decoded

Remark about tests with different delays:
The SRL16 works like a shift register with an output multiplexer that can switch each

=> 0000 0000 0000 0000
=> 0000 0000 0000 0001
=> 0000 0000 0000 0010
=> 0000 0000 0000 0011
= CCCC BBBB AAAA 0011

shift register bit to the output as selected by A3,2,1,0.

If we change from a short to a long delay then it is possible that the shifted signal
appears a second time at the output. Therefore we have to wait until the signal has
been moved out before applying the new longer delay. However in real life the delay
will not be changed during a run.

4.6 16 Delay Registers for parallel LVDS data channels

BB10 0020
BB10 0022
BB10 0024
BB10 0026
BB10 0028
BB10 002A
BB10 002C
BB10 002E
BB10 0030
BB10 0032
BB10 0034
BB10 0036
BB10 0038
BB10 003A
BB10 003C

LVDS DELAYO
LVDS DELAY1
LVDS DELAY?2
LVDS DELAY3
LVDS DELAY4
LVDS DELAYS
LVDS DELAY6
LVDS DELAY7
LVDS DELAYS
LVDS DELAY9
LVDS DELAY10
LVDS DELAYI11
LVDS DELAY12
LVDS DELAY13
LVDS DELAY14

12

w/r
w/T
w/T
w/T
w/t
w/T
w/t
w/T
w/t
w/T
w/r
w/T
w/r
w/r
w/r

// bit 3-0
/1 bit 7-4



BB10003E LVDS DELAY15 w/r  // bit 63-60
4.6.1 Programming Guideline for DELAYS

15-12 [11-8 [7-4 3.0

Delay C | Delay B | Delay A | Delay=0...3

Total Delay = Delay C + Delay B + Delay A + (0...3)

-- DELAY =0 => 0000 0000 0000 0000
-- DELAY =1 => 0000 0000 0000 0001
-- DELAY =2 => 0000 0000 0000 0010
-- DELAY =3 => 0000 0000 0000 0011

-- DELAY =C+B+A+3 = CCCC BBBB AAAA 0011

-- For DELAY <4 the bits 15-4 have to be =0 !!
-- Bits 3,2 are always =0; are not decoded

4.7 Board Identifier

BB10 0040 BOARD ID write & read
16 bit word to identify the PSB board in the data record for CMS readout.

4.8 BCRES Delay
BB100042 BCRES DELAY write & read

15-12 | 11-8 7-4 3-0

Delay C | Delay B | Delay A | Delay=0...3

Total Delay = Delay C + Delay B + Delay A + (0...3)

-- DELAY =0 => 0000 0000 0000 0000
-- DELAY =1 => 0000 0000 0000 0001
-- DELAY =2 => 0000 0000 0000 0010
-- DELAY =3 => 0000 0000 0000 0011

-- DELAY =C+B+A+3 = CCCC BBBB AAAA 0011

-- For DELAY <4 the bits 15-4 have to be =0 !!
-- Bits 3,2 are always =0; are not decoded

4.9 Latency Delay
BB10 0044 LATENCY DELAY write & read

15-12 | 11-8 7-4 3-0

Delay C | Delay B | Delay A | Delay=0...3

Total Delay = Delay C + Delay B + Delay A + (0...3)

-- DELAY =0 => 0000 0000 0000 0000
-- DELAY =1 => 0000 0000 0000 0001
-- DELAY =2 => 0000 0000 0000 0010
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-- DELAY =3 => 0000 0000 0000 0011
-- DELAY =C+B+A+3 => CCCC BBBB AAAA 0011

-- For DELAY <4 the bits 15-4 have to be =0 !!
-- Bits 3,2 are always =0; are not decoded

4.10 ROP Setup register

BB10 0046

ROP_SETUP write & read

Bit 15 — 4 are not used
Bit 3:en_robus =0 (default)

=1 enable the Bgo commands as the TIM board sends via the ROBUS
=0 the PSB uses the encoded command (L1Res, Bcres, L1A) signals sent by
the TIM board.

Bit 2: five_bx_event =0 (default)

=1: A readout record contains data from 5 bunch crossings around the
triggering bx (-2, -1, 0, +1, +2).

=0: A readout record contains data from 3 bunch crossings around the
triggering bx (-1, 0, +1)

Bit 1 and bit 0: PSB_MODE

=00 PSB is DISCONNECTED from readout (=default)

=01 PSB is BUSY with other tasks and cannot receive any L1A for the time
being. But the ROP, all counters and registers are correct to continue the data
taking run.

=10 PSB is READY and waits for the Bgo command ‘RUN’ to receive L1A
and to send events to the GTFE board. For tests the ‘RUN’ command can also
be simulated by a vime cmd pulse.

=11 PSB sends BAD CODE...should never be set except for a test

4.11 MAX_BC_NUMBER

BB10 0048

MAX BC NUMBER w/t //=orbit length -1

Default value = 3563 dec = DEB hex
The number is used by a comparator to generate an internal bunch counter reset signal.
If it does not agree with external BCRES signal from the TIM board then a BC_ERROR flag

will be set.

A BC ERROR appears always with the first external BCRES and when sending a
BCRes_vme signal. It has to be cleared by the command pulse ‘Res BC error’.

Remark: If MAX BC NUMBER = 0 then no BCRES will be generated inside the chip and
the power consumption increases by 1-2 A.

4.12 SEL._PHASES for LVDS bits 63-00

BB10 004A SEL PHASE3100 w/r // select phases for LVDS data
BB10 004C SEL PHASEG6332 w/t // select phases for LVDS data
SEL_PHASE3100 | 15,14 | 13,12 | 11,10 | 9,8 |7,6 |5,4 (3,2 |10
Selects phases 31-28 | 27-24 | 23-20 | 19-16 | 15-12 | 11 -8 |7-4 |3-0

for LVDS bits:

SEL_PHASE6332 | 15,14 | 13,12 | 11,10 | 9,8 [|7,6 (5,4 [3,2 |10
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Selects phases
for LVDS bits:

63-60 | 59-56

55-52

51-48 | 47-44

43-40 | 39-36

35-32

00 =>» selects phase sample 0
01 =» selects phase sample 1
10 =>» selects phase sample 2
11 =>» selects phase sample 3

4.13 Idle Identifier low

BB10 004E

IDLE IDL

write & read
IDLE IDL(15:0) defines the bits 15-0 that are sent between data records over

the Channel Links to the GTFE readout board.
4.14 Idle Identifier high

BB10 0050

IDLE IDH

write & read
IDLE IDH(11:0) defines the bits 27-16 that are sent between data records over

the Channel Links to the GTFE readout board.
IDLE IDH(15:12) =B”0000” are not used.

4.15 TESTPOINTS

BB10 0052 TESTMASKO w/t // tespoint 0 bits
BB10 0054 TESTMASKI w/T // tespoint 1 bits
BB10 0056 TESTMASK2 w/t // tespoint 2 bits
BB10 0058 TESTMASK3 w/T // tespoint 3 bits
BB10 005A TESTMASK4 w/t // tespoint 4 bits
BB10 005C TESTMASKS wiT // tespoint 5 bits
BB10 005E  TESTMASKG6 w/t // tespoint 6 bits

TESTMASKO...6 select the signals that should be connected to the test points to be
monitored with an oscilloscope. If more than one signal per test point are selected then the
signals are merged with an OR-function.

Changed for V0005:

bits | TESTMASK 0 TESTMASK 1 | TESTMASK 2 | TESTMASK 3
15 | Clk40 CIk80 ‘0 clr =/locked
14 | BCRes int bc error beres dlyed beres dlyedl
13 | Res Evnr Res Orbitnr 1 | LIRes int run_rop

12 | Run next orbit(0) | en spy 0 we spy 0 chout0(15)

11 | L1Res vme L1A int L1A int L1A int

10 | psb_ status(0) psb status(1) | psb status(2) | psb status(3)
9 ‘0’ ‘0’ vme Wwr vme en spy

8 daq data(24) daq data(25) | daq data(26) | daq data(27)
7 write fifo read fifo store fifo data | sclr fifo

6 clr ring rdaddr clr ring wradr | ‘0’ inc_event nr
5 rop status(11) rop status(12) | rop status(14) | rop status(15)
4 rop status(7) rop status(8) | rop status(9) | rop status(10)
3 inc_phas4(3) inc phas5(3) | inc lvdOsph(3) | stat reg0(3)

2 inc_phas4(2) inc phas5(2) | inc lvdOsph(2) | stat reg0(2)

1 inc_phas4(1) inc phas5(1) | inc lvdOsph(1) | stat reg0O(1)

0 inc phas4(0) inc phas5(0) | inc lvdOsph(0) | stat reg0(0)
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See ROP_STATUS bits: 15=roc _is_idle, 14=run_rop, 13=0, 12=out_of sync,
1 1=error, 10=warning, 9=full fifo, 8-0 = empty fifos.
ROP internal signals:

write_fifo

read_fifo, sclr_fifo

store_fifo data

inc_event_nr

clr ring rdaddr, clr ring wradr

bits | TESTMASK 4 | TESTMASK 5 TESTMASKG6

15 |°0° vme en vme en

14 |0 dtack vme wr

13 |0 vme we spy(0) vme rd spy(0)

12 |0 rd chan reg(0) wr chan reg(0)

11 |0 rd chan delay(0) wr_chan delay(0)
10 | 0’ rd lvds delay(0) wr lvds delay(0)
9 ‘0’ rd setup reg(0) wr setup reg(0)

8 ‘0 rd setup regl(0) wr setup regl(0)
7 ‘0’ rd stat regs(0) w cmd pulse

6 ‘0’ rd phase cntb (0) | rd phase cnta (0)
5 ‘0’ rd phase a6332 (0) | rd phase a3100 (0)
4 ‘0’ rd phase b6332 (0) | rd phase b3100 (0)
3 ‘0’ Start rop vme Stop rop vme

2 ‘0 ResOrbnr vme reset error flag

1 ‘0’ ResEvnr vme res bc error

0 ‘0’ BCRes vme run_next orbit

4.16 Command Pulses
BB100070 PSB_CMD PULSE

write only

A data bit =1 generates a spurious pulse to start any action in the PSB chip.

Bit 15: reset error flag
Bit14: stop_rop vme
Bit13: start rop vme
Bit12: Res BC error

Bit 11: Res_ Evnr_vme
Bit 10: Res Orbitnr vme
Bit 9: BCRes vme

Bit8: L1Res vme

//'in chip design: ‘run_next orbit(7:0)’ =

Bit 7:
Bit 6:
Bit 5:
Bit 4:
Bit 3:
Bit 2:
Bit 1:
Bit O:

start sim_spy7 at next orbit
start sim_spy6 at next orbit
start sim_spy5 at next orbit
start sim_spy4 at next orbit
start sim_spy3 at next orbit
start sim_spy?2 at next orbit
start sim_spy1 at next orbit
start sim_spy0 at next orbit

// stop ROP state machine = ‘stop run’

// start ROP state machine making and sending events
// reset BC error after startup and after BCRes _vme

// reset Event Number Counter per software

// reset Orbit Number Counter per software (not used)
// BCRES per software (for test only)

// simulate a L1Res (Resync) pulse

start sim_spy7...0 at next orbit
//Start Sim_Spy memory at begin of next orbit
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4.17 Phase Counters for Serial data

read only 32 8bit-counters

BB10 0800
BB10 0802
BB10 0804
BB10 0806
BB10 0808
BB10 080A
BB10 080C
BB10 080E
BB10 0810
BB10 0812
BB10 0814
BB10 0816
BB10 0818
BB10 081A
BB10 081C
BB10 081E

PHASE_CNTR_A0
PHASE CNTR_Al
PHASE CNTR_A2
PHASE CNTR A3
PHASE_CNTR_A4
PHASE CNTR_ A5
PHASE _CNTR_A6
PHASE CNTR A7
PHASE CNTR_B0
PHASE CNTR Bl
PHASE_CNTR_B2
PHASE CNTR B3
PHASE CNTR_ B4
PHASE CNTR_BS5
PHASE_CNTR_B6
PHASE CNTR_B7

/I compares ph1-ph0O and phO-pre3 of chann 0
// compares ph1-ph0 and phO-pre3 of chann 1

// compares ph3-ph2 and ph2-1 of chann 0
// compares ph3-ph2 and ph2-1 of chann 1

// compares ph3-ph2 and ph2-1 of chann 7

15-8 7-0
Phase Counter 10 | Phase Counter Op3 | PHASE CNTR Ax
Phase Counter 32 | Phase Counter 21 | PHASE CNTR Bx

x =0...7 = Channel number

If the incoming data bit switches between two consecutive samples then a 8 bit Phase Counter
will be incremented. If a phase counter becomes ‘FF’ then counting stops, showing an
overflow. Reading of phase counters also clears their content.

Phase Counter A checks between sample pre3 and 0.

Phase Counter B checks between sample 0 and 1.

Phase Counter C checks between sample 1 and 2.

Phase Counter D checks between sample 2 and 3.

/pre3 = sample 3 of preceding 12.5 ns tick

4.18 Phase Counters for parallel LVDS data

read only 32 words for 64 8bit-counters

BB10 0820
BB10 0822
BB10 0824
BB10 0826
BB10 0828
BB10 082A
BB10 082C
BB10 082E
BB10 0830
BB10 0832
BB10 0834
BB10 0836
BB10 0838
BB10 083A
BB10 083C
BB10 083E

PHASE _CNTR_AO0 3
PHASE CNTR A4 7
PHASE_CNTR_AS8 11
PHASE_CNTR_AI2 15
PHASE_CNTR_A16_19
PHASE_CNTR_A20 23
PHASE_CNTR_A24 27
PHASE CNTR_A28 31
PHASE_CNTR_A32 35
PHASE_CNTR_A36 39
PHASE_CNTR_A40 43
PHASE CNTR_A44 47
PHASE_CNTR_A48 51
PHASE_CNTR_AS52 55
PHASE_CNTR_A56 59
PHASE_CNTR_A60 63

/I compares ph1-ph0 and phO-pre3 of bits 0-3
/I compares ph1-phO and phO-pre3 of bits 4-7

/I compares ph1-ph0O and phO-pre3 of bits 60 63
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BB10 0840
BB10 0842
BB10 0844
BB10 0846
BB10 0848
BB10 084A
BB10 084C
BB10 084E
BB10 0850
BB10 0852
BB10 0854
BB10 0856
BB10 0858
BB10 085A
BB10 085C
BB10 085E

PHASE_CNTR_B0 3
PHASE CNTR B4 7
PHASE_CNTR B8 11
PHASE CNTR B12 15
PHASE_CNTR_B16 19
PHASE CNTR B20 23
PHASE CNTR_B24 27
PHASE CNTR B28 31
PHASE_CNTR_B32 35
PHASE CNTR B36 39
PHASE_CNTR_B40 43
PHASE CNTR B44 47
PHASE CNTR_B48 51
PHASE CNTR B52 55
PHASE_CNTR_B56 59
PHASE CNTR B60 63

4.19 PSB Status register

BB10 0860

PSB STATUS

Bit 15- 5 unused
Bit 4: BC error

// compares ph3-ph2 and ph2-1 of bits 0-3
// compares ph3-ph2 and ph2-1 of bits 4-7

// compares ph3-ph2 and ph2-1 of bits 60 63

read only

=1 if the external BCRES signal and the BC-counter disagree. The length of the orbit
is defined by the MAX BC NUMBER content.

BC error appears always after the initial power-up or DCM(clock) reset, the first
external BCRES or after a BCRES vme command.

If BC error becomes =1 during normal run then there are serious hardware problems,
due to instable electronics.

It has to be cleared by the command pulse ‘Res BC_error’ before starting a run.

The ‘Res BC_error’ pulse has to be sent at least / orbit after having loaded a new
value into the MAX BC NUMBER register.

Bit 3 -0 : encoded 4 bit status sent via FDL to the TCS Trigger Control board.

Bit3 | Bit2 | Bitl Bit0 Status of

Ready | Busy | Out of Sync | Warning | PSB

0 0 0 0 Disconnected

0 0 0 1 Warning

0 0 1 0 Out_of Sync error
0 0 1 1 -—--

0 1 0 0 Busy

0 1 0 1 ---

0 1 1 0 ---

0 1 1 1 ---

1 0 0 0 Ready

1 0 0 1 ---

1 0 1 0 ---

1 0 1 1 ---

1 1 0 0 Error (not used by PSB)

—
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1 1 0 1 ---

1 1 0 —

1 1 1 Disconnected
Encoded Status of PSB board

The table agrees with the TCS Note.

4.20 ROP Status register

BB10 0862 ROP_STATUS read only
Bit 15: roc_is_idle // The ROC Readout Controller state machine is in idle mode
Bit 14: run_flag /I 1=ROC is running when software sets the
// ROP SETUP register = B”....10” = PSB READY=1
/I 0= either software or Bgo command has stopped
// the ROC readout controller to extract and send events

Bit 13: 0

Bit 12: out_of sync // empty bits of readout FIFOs did not appear at same time
Bit 11: error // currently not implemented

Bit 10: warning // more than 75% of the readout FIFO has been filled

Bit 9: full fifo // readout FIFOs are full =» error!!

Bit 8: empty(8) // empty bit of readout FIFO 8 (BC number)

Bit 7: empty(7) // empty bit of readout FIFO for channel 7

Bit 6: empty(6)
Bit 5: empty(5)
Bit 4: empty(4)
Bit 3: empty(3)
Bit 2: empty(2)
Bit 1: empty(1)
Bit 0: empty(0) // empty bit of readout FIFO for channel 0

4.21 CHIP Identifier

BB10 0864 CHIP ID read only

The 16 bit identifier is defined in the VHDL code for the PSB chip and cannot be changed by
software.

CHIPID = 8131 8= PSB board, 1=cardnr, 3 = PSB chip, 1=chipnr (only one psb chip per
board)

4.22 Version Number

BB10 0866 VERSION NR read only

The 16 bit identifier is defined in the VHDL code for the PSB chip and cannot be changed by
software.

VERSION NR =0001....and higher

4.23 CHIP Identifier H

BB10 0868 CHIP IDH read only

The 16 bit identifier is defined in the VHDL code for the PSB chip and cannot be changed by
software.

CHIPIDH = 0001 1= Global Trigger crate

5 PSB logic functions
5.1 Data Format of Channel Link

The table is defined for 5 bx per event. For normal events the record contains the parts for bx-
1, bx+0, bx+1 only.
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Normal record length=24 x 3 +1 =73
Debug record length =24 x 5 +1 =121

Transfer time: 73 x 25 ns = 1800 ns resp. 121x 25= 3025 ns per event for 40 MHz Channel

Link.

27-
24

19-

15-12

11-8

N
N

g
&

Name

Comment

Example

IDLE

Between records

555AAAA

HEADER A

EVNr(15:0)

A000001

HEADER B

EVNr(23:16)

0000000

N

HEADER C

Bx in ev/bx of fifo

CO0EO017

HEADER D

Board identifier

DO00ABCD

data chO of bx-2

data chl of bx-2

data ch2 of bx-2

data ch3 of bx-2

data ch4 of bx-2

data ch5 of bx-2

data ch6 of bx-2

data ch7 of bx-2

data chO of bx-2

data chl of bx-2

data ch2 of bx-2

data ch3 of bx-2

data ch4 of bx-2

data ch5 of bx-2

data ch6 of bx-2

Q-Q-Q-Q-Q-Q—-Q—-Q—-Q—-Q—-Q—-Q—-Q—-Q—-Q—-Q—-D*OOH

sefeehjociivelfechjociivelfeclisgiegiegiegigiegie g s

data ch7 of bx-2

000b

End of bx-2

Ring addr of B data

E000018

(=]

End of bx-2

E000000

(=]

End of bx-2

E000000

End of bx-2

E000000

HEADER A

EVNr(15:0)

A000001

Sl |1O©

HEADER B

EVNr(23:16)

0000000

o
"
O

HEADER C

Bx in ev/bx of fifo

CO0F019

HEADER D

Board identifier

DO00ABCD

data chO of bx-1

data chl of bx-1

data ch2 of bx-1

data ch3 of bx-1

data ch4 of bx-1

data ch5 of bx-1

data ch6 of bx-1

data ch7 of bx-1

data chO of bx-1

data chl of bx-1

data ch2 of bx-1

data ch3 of bx-1

data ch4 of bx-1

data ch5 of bx-1

[oN =N [aN joR (o] [aN foR [aN [N [N joR [a N [N [ o7y o N =]

data ch6 of bx-1

[oN

selfeehjociivelfeehjociivelfeclisgiegiegiegigiegie g s

data ch7 of bx-1

000b

End of bx-1

Ring addr of B data

E00001A

(=]

End of bx-1

E000000

End of bx-1

E000000

End of bx-1

E000000

HEADER A

EVNr(15:0)

A000001

[\
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOHgu
1

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOH;

o |1O|O

(=] N (=] j=] (=] (o [oN o [oN [oN ol [oN [oN [oN [oN [oN [o N [oN o1 [o N [oN [oN =} [o g [=] ¢ Bl [l )l [} [o ) [o N [o N [oN) [o N [oN [oN [o N foN o [o N [o N o [o N [N o [o N |~ [o o} k) [ el Lo

[CRIcHI=][=){=]{og[oN [N [oN [oN [oN [N [oN [ [o [N [o N [oN [oN [oN [ o foN = o gl [ OB [ Ol [ =) [ k) fo o [o N o N [o N [N [ ol fo ) [o N [o N [o N [o N [oN [N [o ) [o N [oN [oN |- B ol [CR O o]

[CRIcR=]i=]{=] oy sN [N [sN [oN oW [oN [o N [o ) [oN [o [o N [oN [o1 [o N [o N =N |- N [o i [ B IOl k=l [l [} [o ) [o W [o N [oN) [o N o o1 [o N fo N =N [o N [o N o [o N [ oW o [oN |- Io ol F R KON o)

HEADER B

EVNr(23:16)

0000000
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bx+0

HEADER C

Bx in ev/bx of fifo

C00001B

=]

HEADER D

Board identifier

DO0ABCD

data chO of bx+0

data chl of bx+0

data ch2 of bx+0

data ch3 of bx+0

data ch4 of bx+0

data ch5 of bx+0

data ch6 of bx+0

data ch7 of bx+0

data chO of bx+0

data chl of bx+0

data ch2 of bx+0

data ch3 of bx+0

data ch4 of bx+0

data ch5 of bx+0

[eN[aR N joN ol [aN [N [aN [N (o [aF) [a N [oN o7} [« N

data ch6 of bx+0

o

seljochivsiiveljovhivelivel{ovdiegiegiogiegiegiegiog o s

data ch7 of bx+0

000b

End of bx

Ring addr of B _data

E00001C

(=]

End of bx

E000000

(=]

End of bx

E000000

End of bx

E000000

HEADER A

EVNr(15:0)

A000001

ol (O

HEADER B

EVNr(23:16)

0000000

c
>

+
—_

HEADER C

Bx_in_ev/bx of fifo

C00101D

HEADER D

Board identifier

DO0ABCD

A data chO of bx+1

A data chl of bx+1

A data ch2 of bx+1

A data ch3 of bx+1

A data ch4 of bx+1

A data ch5 of bx+1

A data ch6 of bx+1

A data ch7 of bx+1

B data ch0 of bx+1

B data chl of bx+1

B data ch2 of bx+1

B data ch3 of bx+1

B data ch4 of bx+1

B data ch5 of bx+1

B data ch6 of bx+1

[N =R =N oo (o} [aN [oN [a}) [aN [oN [N [a N fo} [a N fa N =]

B data ch7 of bx+1

000b

End of bx+1

Ring addr of B_data

E00001E

End of bx+1

E000000

End of bx+1

E000000

End of bx+1

E000000

HEADER A

EVNr(15:0)

A000001

oo OO0

HEADER B

EVNr(23:16)

0000000

bx+2

HEADER C

Bx_in_ev/bx of fifo

C00201F

=

HEADER D

Board identifier

DO0ABCD

A data chO of bx+2

A data chl of bx+2

A data ch2 of bx+2

A data ch3 of bx+2

A data ch4 of bx+2

A data ch5 of bx+2

A data ch6 of bx+2

A data ch7 of bx+2

(=] [e]lw]ie] e} le] (o] (o) o] (e} le] jo] (o] ] e} e} o] (o] [e] [} e} fe] fo] (e ) fe) ) o] [a] [e) [a) e} o] fo] (o) [e) o) e} o] [ (o] () e} o) fe] [o) () [) o) o) fo) (o) [e) [} fe) fa) fa) [a) fe)

(=] [e]le) e} e} le] (o] (o) o) (e} le] jo] (o] ] o} fe) o] (o] [w] [} e} fe] fo] (e ) fe} ) o] (o] [e) o) e} o] [o] (e [e) o) e} o] [ (o] () e} o) fo) [ () () o) o) fo) [o) [e) [} ) fe) fe) [} fa)

[N =R =N oo (o} [a N [a o}

alalalalalalalalalB (oo |O|0|Q|calalalalalalalalalalalalalalalaB |T0|0 (OO0 alaalalalalaalalalalalalal | aa|aaB (o

alalalalalalala|lalB (oo o |[O|0|o|calalalalalalalalalalalalalalalaaB (T o [O0C |0 alalalalalaalalalalalalalalalaB (o

alalalalalalala|lalB (oo o |O|0|0|calAalalalalalalalalalalalalalaal/alB (oo o [O0C|0|alalalalala Al a|eaB (o

B data ch0 of bx+2
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1 0 0 d d d d B data chl of bx+2

1 0 0 d d d d B data ch2 of bx+2

1 0 0 d d d d B data ch3 of bx+2

1 0 0 d d d d B data ch4 of bx+2

1 0 0 d d d d B data ch5 of bx+2

1 0 0 d d d d B data ch6 of bx+2

1 0 0 d d d d B data ch7 of bx+2

E 0 0 000b b b b End of bx+2 Ring addr of B data | E000020
E 0 0 0 0 0 0 End of bx+2 E000000
E 0 0 0 0 0 0 End of bx+2 E000000
E 0 0 0 0 0 0 End of bx+2 E000000
F F F F F F F END of RECORD FFFFFFF
1 1 1 1 1 1 I IDLE Between records 555AAAA

5.2 RESET LOGIC

L1Res:

e Clears FIFOs (derandomizing buffers)
L1Res either from backplane or from VME clears the FIFO content so that the ROC
Readout Controller stays in IDLE mode after having finished the current event.

5.3 ROP logic

e ROC State Machine cannot be reset, it returns always to IDLE state. ROC starts only
when FIFO is not empty and PSB is READY.

TTCrx receives BGo commands and sends them via the ROBUS to the boards.

Bit # Signal name Internal action Coarse delay QOutput syn- QOutput pin
when high value chronised with name
1=hits<3:0> 1: Clock40Des1
2=hits<T:4> 2: Clockd40Des2
a Bunch counter Ressls internal 1 1 BeniRes
resat bunch counter
1 Ewvent counter Rasets internal 1 1 EvCniRes
reset evant countar
<5:2> System - 1 1 Brest<5:2=
Message
<7 G User messags - 2 or 2 Brost <76
TIM CHIP V1004, V1005 from July 2004
The TIM board sends via the RO bus to all boards
e BGo commands from TTCrx or VME on TIM
e Monitoring Request Identifier
e Test data that where loaded into the TIM register.
ROBUS BGO cmds Monitoring Tests
RDRQST |1 1 1 OR STROBES
STROBE2 | 0 0 1 TEST STROBE
STROBE 1 | 0 1 0 MON RQST STROBE
STROBEO | 1 0 0 BGO CMD STROBE
BX 11 USER MSG3 MON RQST ID 11 | TEST 11
BX 10 USER MSG2 MON RQST ID 10 | TEST 10
BX 9 USER MSGI MON RQST ID 9 | TEST 9
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BX 8 USER_MSGO MON RQST ID 8 [ TEST 8
BX 7 0 MON RQST ID 7 | TEST 7
BX 6 STOP RUN MON RQST ID 6 | TEST 6
BX 5 START RUN MON RQST ID 5 | TEST 5
BX 4 RES ORBITNR | MON RQST ID 4 | TEST 4
BX 3 HARD RES MON RQST ID 3 | TEST 3
BX 2 PRIVATE ORBIT | MON RQST ID 2 | TEST 2
BX 1 PRIVATE GAP | MON RQST ID 1 | TEST 1
BX 0 TEST ENABLE | MON RQST ID 0 | TEST 0
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6 Flowchart of XILINX-programming

The XILINX chips on PSB-card are programmed via VME-instructions, this programming
sequence has to happen every time after power up. There is no PROM on board for power-up-
programming! The following instructions should be implemented in the control software.

Command-register XILINX-
progr. (,,8 single transfer)

Command-register XILINX-
progr. (,,8 single transfer)

Status-register
progr. (,,8 single transfer)

XILINX-

XILINX-programmingdata
(,,C* single- or block transfer)

Status-register

progr. (,,8%

XILINX-
single transfer)

YES

Start XILINX
progamming

Set
PROG XTTx=1

Set PROG_XILx=0
and EN_XILx=1

INIT_XILx=0
?

YES

A

Send
programmin
g data

INIT_XILx=0

A 4

Status-register

progr. (,,8* single transfer)

Error in

XILINX

?

XILINX-

YES

End XILINX
progamming

24

Beginning of
configuration in enabled
XILINX chip(s).

Checking whether XILINX
chip(s) is (are) ready for
configuration.

Sending programming data of
XILINX  chip(s) on DO.
Programming data file comes
from XILINX software. Setup-
file has to implement these data

and send it via single- or
blocktransfer.

Checking eITors during
programming of  XILINX
chip(s).

Checking end of programming
data frames of XILINX

chip(s).

Ending programming sequence
of XILINX chip(s).



After the XILINX programming sequence all other VME-accesses on card are possible, e. g.
DPM-access or FIFO-access in XILINX chips and so on.
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SET RUNNING
INACTIVE
SET_RUNNING,INACTIVE,RUNNING,VME_LED,LOCKED_LED RUNNING
VME_LED
LOCKED LED

SET_RUNNING
INACTIVE
RUNNING
VME_LED
LOCKED_LED
ENTTIN_[15:0]
SERLINK2_MODE[7:0]
SERLINK[1:0] MODE[15:0]
NLOCKED[7:0]

STATUS_SEL_PROMS

Front Panel

ins: ENTTIN [15:0] m—
}zd]e;hg‘{:;e](li }zllitr]:. PROG_B, DONE, CCLK SERLINK2 MOD {7;0 —

CLK_PSB_CONF SERLINK[1:0] MODE[15:0 | s

fC7() 72  CLK PSB CONF|+«—a OCKED[7:0] s
1C20-23 sratus SEL, PROMS STATUS SEL PROMS
5 = NVME CONF

INACTIVE LOCKED

ME_CONF - NVME_CONF
ERROR  VME SET RUNNING 0 3K-pin: AJ23 =pin 758EL_SLAVE_MODE SEIC‘6LS]I<‘AP;(3E7MODE SEL_SLAVE MODE NSYSRES PSB NggLSEESSBPS\e NSYSRES_PSB  reconfig PSB fr Proms
88 SET_RUNNING [+ CCLK_PSB CCLK_PSB CCLK_PSB_V DIN PSB V

CCLK_PSB_V
INACTIVE DIN PSB Sen v - .
INACTIVE pp———— = PROG DOUT DIN_PSB DIN_PSB DIN_PSB_V DIN_PSB_V Configuration
RUNNING ) ) INIT_PSB T * = NINIT PSB V. T DGR
RUNNING VME LED PROG_DOUT NINIT_PSB DONE PSB NINIT_PSB NINIT_PSB_V DONE PSB V NINIT_PSB_V

8 VME_LED [« YME LED | Tpi6 = ROGDOUT . | proG pout DONE_PSB DONE_PSB DONE_PSB_V DONE_PSB_V
LOCKED LED LOCKED LED - NPROG_PSB PROG PSB NPROG PSB NPROG PSB V. NPROG PSB V NPROG PSB V
(O)BCRES ~ ERR_LED |«——mERR_LED BCRES_PANE—— BCRES_PAN CONF_PSB VD_I_[15:0]

VD_I[15:0]

ERR_LED®—<— | ERR LED VAT O VD_1[15:0]

BCRES_PAN |«+—# BCRES_PAN Virtex VA 1 [19:1] VA 1 [19:1]

CLK_FRONT |- »——#& CLK_FRONT rtex: IRQ FR PSB IRQ FR PSB IRQ_FR_PSB
INACTIVER———+ INACTIVE WR_PSB vl;,]ﬁ ggg WR_PSB

FRONT PAN_PSB EN_PSB EN_PSB

= EN PSB_MEM =
5 nets E}\]J) {SBJ\AEM NDTACR PSB EN_PSB_MEM
ACK_PSB NDTACK_PSB

NBERR PSB
RESET DO, P98 TP Bl pie RESETDOM pSB CHIP
CLK LOCKED pSb CLK LOCKED PSB CLK LOCKED PSB

" NPWRDWN B NPWRDWN B NPWRDWN B Power ON/OFF
pwrdwn = dedicated pin 0+19+16 =42 TCK_VME_ALTE—<— TCK_VME_ALT JTAG Configuration
TMS_VME_ALTE—<— TMS_VME_ALT of Altera chips

ME C IP P SB . N P . A . b d | TDO_VME_ALTE—<— TDO_VME_ALT JTAG_JP_OFF | ——8 JTAG_JP_OFF
V l l . W m SSlgnment tO € daonce! TDI_ VME_ALTE——{ TDI VME_ALT  V_SEL BACKPL [—»——# V_SEL_BACKPL
TCK_VME_XILB——<— TCK_VME XIL  V_SEL CABLES |+ V_SEL_CABLES

VME_CHIP_PSB: Are all 2.5V and 3.3V used? REWENE TR N

TDO_VME_XILB—<—{ TDO_VME_XIL of Xilinx chips

XC2V2000-4BF957 cL v TOLVME XILH—> | TOLVME XL [,

CLK VMEG4 CLK_VME64 POWER NETS

on

16 nets from VME NEN_ROBUS mgz ';](;EILIJ\?K NEN_ROBUS VCC, LV3V3,...
MEZZ957 NEN_CHLINK NEN_CHLINK
ENTTIN_[15:0] | <mmmmm ENTTIN_[15:0] LV3V3BIAS used here VME 10 PSB
16+28+1=45 BX [11:0] INACTIVER——»—{ INACTIVE BX L{110]
BX_[11:0] - BX_[11:0] <= BXLLL0) - BX_L[11:0]  LVTTL
STROB [2:0] RO STROB_[20] <=1 STROB_L[20] SIROB_L 0] STROB L[2:0] LVTTIL
RDRQST RDRQST RDRQST <=3  RDRQST L CHLINK [4‘})?RQST L RDRQST L LVTTI
DAG D [27:0 DAQ_D_127:0] DAO D [27:0 CH_10D_[4:0] = CHLINK_[4:0]
Q-D-127:0] CLK_DAQ = inverted CLK CLK_DA QP70 CH_10D_[4:0]N CHLINE L CHLINK_[4:0]N
CLK_DAQ Q CLK DAQ 10D _[4:0] [4:0]

TGl g O 32x4 +12x2 =152 RO_CHLINK_PSB BACK9U-lot13opc fom
TTIN[15:0]_[3:0] = TTIN[15:0]_[3:0] 3 310] CH3 [31:0] OUTPUT CHANNELS as 80 MHz paraiiei GTLp signais i B310] GTip
L‘l’ T CH2_[31:0] CH2 [31.0] CH2_[31:0] GTLp
LVDS REC PSB 56 /fi VME CHLBL <Ll CHI[31:0]  GTLp

nets to/trom CHo, [31:0) CHO [31:0] CHO [31:0] GTLp
CHIX_[27:16] CHIX [27:16] CHIX_[27:16]  GTLp
CHOX B27:16] PSB CSIfF(z(T[[Jz; :31 f)] CHOX_[27:16]  GTLp
PSB_STATUS[3:0] = ;-0 PSB_STATUS[3:0]

I

_VTTL
= CLK_VMEG64 N
SERLINK2 MODE[7:0] | <mmmmmm SERLINK2 MODEJ[7:0] SiTFAB—I;EJSrFBt)UT+TEST CLK -9 CLK VME Ci{_é;?([)’rswg f-—+—= CLK_FRONT REr;\é?sPsS.%nals
SERLINK([1:0] MODE][15:0] | +mmmmmm SERLINK][1:0] MODEJ[15:0] LIRESET R LIRESET RESET PSB N
LI1A LI1A

RESET_PSB_N
A LTA_PSB LIA_PSB
1C0...7 NLOCKEDY[7:0] | »mmmm NLOCKED(7:0] BCRES EEEE%O 55 BCRES LIA PSB N LIA PSB N
7 CLK_TO_PSB Ll CLK_TO_PSB BCRES_PSB BCRES_PSB
= _ . CLKS0_TO_PSB CLKS0_TO_PSB BCRES_PSB_N
! 4x16 =64nets - REFCLK][7:0] K[70 LK_PS

CIK PSB BCRES PSB_N
TR[3:0]_[15:00 REFCLK[7:0] CLK_PSB CIKPSE N CLK_PSB
TR(3:0]_[15:00] - TR[3:0]_[15:00]

VME Access

VME Access

from PSB

diff nets only to get simple net names
LVDS[15:0] [3:0]F »mmmm LVDS[15:0] [3:0]P
LVDS[15:0]_[3:0]N-»smmmm  LVDS[15:0]_[3:0]N

ChLink

ESET _PSB
ESET PSB N
L1A PSB

LIA PSB N
BCRES PSB
BCRES PSB N

CLK_PSB_CONFEB——— CLK PSB_CONF CLK PSB N CLK_PSB_N

8x16 =128 nets = 100 PS8 glop% CLOCK PSB
REC[7:0]_[15:00] &7 res DL i : <
y . | y . s20m VME chifck_vME_ALT TCK_VME_ALT
REC[7:01 [15:00] REC[7:0]_[15:00] ?é‘%‘;gg CK_PSB_| e A ¢ H:JIS?VMEiALT TMS_VME_ALT NTRSTB NT‘}%TIS NTRSTB
able 1 ; . TDO_VME_ALTE————— | TDO_VME_ALT  TDIB OB TDIB
cable PSB CHIP JTAG=dedicated pins TDI VME_ALTE—————<{ TDI VME ALT TDOB T™SB TDOB
TCK_VME_XILB————{ TCK_VME_XIL  TMSB TMSB
[TROKH

ZPACK PSB

TMS_VME_XILB——+ TMS_VME_XIL TCKB TCKB TCKB

70] ‘ ::> 561 10 signals TDO_VME_XIL®——+ TDO_VME_XIL

Mezzanine: 599 io - nnVREF - 20 VRP/VRN - nn CLOCK TDI_VME_XILB— TDI_VME_XIL

REFCLK(7:0] |- REFCLK[7:0] PSB CHIP: Banks 1-5 : 70+82+82+68+68 -12VRN/VRP 358 SiAs rsreerss 100 Psi Design taken from FDL board and then changed.
DS92LV16_CHIPS PSB CHIP: 5+256+9+4+45+42= 1361 ..zu viele I [y Sar ek

I :E TM§ PSB JTAG JP‘OFF
PSB CHIP: Banks 0,6,7 : 70+82+82= 234 io pins e RACH B BRI A P SB B OARD 9 U
CHO..3 (GTLP) 152 + 21 VREF + 6 VRN/VRP < 234...0k TAG PaT

JTAG_PSB

CHANNEL ORDER on PSBOU P SB 9U

GTLP_DCI and LVTTL must not be assigned in same BANK!! CALOSLOTS MIPISO SLOTS PSB board HEPHY VIENNA sheet | of ]

GCT sends via Infiniband Cables 1.4 Gbps serial data to the PSB9U board. CAl  CAS  xx MQ4  MQ8  MQI2 CH3 ELEKTRONIK 1

- conde . I . onela 15V CA2  CA6 MQ3 MQ7 MQII CH2 : ) 17 .
A DS92LV16 chip sends data to PSB chip: 16 bits parallel at 80 MHz as LVTTL signels. + Ay Car é’j\() MO2 MQ6  MQI0 CHI modified by: A.T 11-17-2004_9:10

TOTEM and Technical Triggers send data as LVDS signals 4 bit parallel at 40 MHz POWER PSB CA4  CA8 CAIO MQlI  MQ5  MQ9 CHO checked by: A.TAUROK 11-3-2004 12:26

8+16+64+128+64+9+4+47+43 =383




Optionally the ECL signals L1A_X and CLK_X might be used
Frontpanel ECL signals LVDS signals from TIM card via Backplane

C160
LVBVX)T
JUMPER settings for input Frequency 40MHz 2:1 ! DS90LV028A]
MR=0 CLK_SEL=0 PLL_SEL=1 SEL3=1 SEL2=0 SEL1=1 SEL0=1 &FP182 RES TIM 22R 100R

R39 R355
RESET_FR_TIM - RESET PSB N
—=>SEL 16...10: 0011011 LIRESET s s mRESETPSH
TP195 R38 R356

5 . R38 LA FR TIM 20 LIA_PSB
REFCLK L1A I e : LIAPSB N
P183 LIA_TIM .

R47 2R

i
RO40;
R3a7 19RO

TP17BERESHTM
k¥ REFCLK2 G
| R37 3 R357
“ m e BORESERTIM B Yemsry o BCRES PSB N

RO805 BCRES_PSB
- 2R
150 ) U ko E R343 CLK_FROM_TI !R:,“’ i CLK FR TIM N CLKﬁPSB
TP CLK_ICS1 2| Srt 23 % —a REFCLK3 m;x;; . CLK_PSB_N

CLK_ICS1 - CLKO IND |5y .

R342R04
52 R350 Ne P % " REFCLK4 40MHz

RO402

LV3VIO—de 34 CLKI R341
“‘l’:gélK NCLK1 Q 1822, 3 L>—«:’ZR—I REFCLKS
I > R0402100R 3 ND | R34s"HO
RO402 SEL16#—»—— 3 2421 —»—dkeﬂ%?m—- REFCLK6
s )

1K IC19

40MHz

R80 JP39

LV3VIO—is 3o
RO8O0S

16
1 ~ GND:7
- - s I|—aP184 GND 1 veers | ok osd
s == REFCLK7 =

CKO

<7 R349 o6 I LV3V3 PLL DIPA(I4) L &PI175 CLK OSC

10NF R0402 10NF
»—&P176 CLK_TIM

RO402

Co402 100R 0402 ] ) TP185

C304 C303 C301
—— 13 C305 C302 C300 €299 JOONF 10NF Jp47 187 CLK_FRONT
4 e —m SELI3 » ra,
JP43 S S S JP49
w12 ] ] 'k & =l CLK_FRONT
408%33—- SELI12 L -
P44 place bypass capacitor near each VDD pin

r6]‘-9177 GND
Mi ﬁ 1 11 |
P 0303 SELII JUMPER settings for input Frequency 40MHz 2:1 N

JP46
g R T MR=0 CLK_SEL=0 PLL_SEL=1 SEL3=1 SEL2=0 SEL1=1 SEL0=I Res | CLKLF

49R9 B
0505 =>SEL6...0: 0011011 s NS

2R R354 g LV3V3
R CLK_VMEo64 ROS0S CDC586PAH 4Y2 .
o REFCLKO - R 4 /3V3 PQFP52 GND long name to avoid double name 'CLK_PSB'
Ras 10R 340 o LV3V33,69.1316.1923.26 0

RO 2R 2R
0o w-e L 32, 2R g  a
LV3VIo—Hs i = REFCLK1 CLK_PSB_CONF e ]_\3“,} LV3V3:29.33,36,39 (“XLI) CLK80_TO_PSB
N e S GNDLATI0. 1114172021 XD
\\}—&SPIXS GND Uf SRSt 3 b4 R45 Gnp OND:24,27,30,31,34,37,47,49,52, 33 2R RI155
e e |

I TP196 CLK_VME =—28 e - 12| CLK_TO PSB

5238 i REFCLK ROS05 o RO80S
TP186  CLK_ICS =" SELoon—% SELO ‘ VDDo | 1 RS EEEE EFERE
SELO! m——»— SELI IC6 Qs [ 49R9
CLK_ICSO . Ko

CLKO GND |, RI77 U CDCS86PAH

R42 R44 NC 1CS8705 Q4 o |l 49R9 102

. R8I
vavp—ﬁ%ﬁ]{ CLKI1 LQFP32 VDDo 19 RI178 CLK ICS1 2R 49R9 I
NCLK1 Ny Q3 [ 49R9 - ROS0S ROS05
R43 R0402 GND;14,18,2226 - e}
| 100R]  SELOS——»— CLK SEL LV3V393)' = GND | . Rd9 ?
R SELOGB—>—" MR LV3V31216202428 —»—a:sc—“\ 49R9 2R R175 49R9R153
s®gs o § oo CLK_ICSO o ﬂ—“\
- ESo é o — ROB05 ROS0S.
LEB0=

S}

LV3V3 PLL cLk_To pLL  JP48
- -

R348 22

j: = =
seLoom— 1

€39 R46 ca2 Place Test points for internal CLOCK signals close to receiving chips.
| ot o ]| Place Serial Term. Resistors close to CDC586
co402 10NF  100R co402 10NF cin C172 s Cl174 201 €290 289 C176

C292 €293 C295 €294 C297 €296 C298 - REFCLK[7:O] P SB - CARD —-— 9U
TR TR TR TR PR TR -
T i ST e S CLOCK PSB

place bypass capacitor near each VDD pin
HEPHY VIENNA heet 1 ¢ 1
ELEKTRONIK 1 shee ©

modified by: AT 7.NOV03 11-12-2004_16:27
checked by: A.TAUROK 110504




LV3V3
R0402
0K

1
default JP3 =all open

. Selecting Configuration Modes
1 LVWWR% We use serial mode only.
1C47

Size 0805 necgssa 10K The XC18V00 accommodates serial and parallel methods

4 gy ) R9S OR of configuration. The configuration modes are selectable

MASTER MODE uses PROMS to re-configure the F¥EAPROMS - LZTW PR;: o NQ/S}}ESR(?SNI;‘SB through a user control register in the XC18V00 device. This
SLAVE MODE —111. MASTER MODE —00SEL SLAVE MODE ol CLKI 4 CLK_PSB:CONF control register is accessible through JTAG, and is set using
= X = Q1 CLRI
STATUS SEL PROMS LA PR; software. Serial output is the default programming mode.
(status sent back t0 VME chip) cLkx]

Nwdd 2 TIRe
T4LVCT4AD A|

SOI4NB

the “Parallel mode” setting on the Xilinx JTAG Programmer

SWITCH BETWEEN PROM - OR VME- PROGRAMMING or 17V Prom

DIN_PSB_PR

PSB Chip o : CCLK_PSB_PR

o
Z S
=

SEL_PROMS
[~ TPI12 DIN_PSB -
SB4 DIN_PSB . DIN_PSB_V . . =
"SB2 CCLK PSB JTPII4 CCLK PSB —N—If; CCLK_PSB V g > : - . . - 1C27

B2 l—éﬁ-TPllS NINIT_PSB NINIT PSB V XCI8V04 XCI18V04 . XCI8V04 . XCI18V04

2 el _PsB_

NINIT_PSB TP116 DONE PSB T . VQ44 . VQ44 § VQ44 . . . VQ44
i - 3 o ®DONE PSB_V 3

B3 o
74CBTLV3257D ] LV3V3:17.35,38
SO16NB GND;6,18,28,41

RO805

r@- TP118 NPROG_PSB

NPROG_PSB =

|F—#= TP111 GND
NINIT PSB_PR

Nets go to Mezzanine board | s 2r DONE PSB PR CEO_PROMI_PSB

BATS4AW
RO80S DIOI9 301323

LASTIN/AO

9a
LASTUN/AO

9a
ES)
000A
ON

4K7R322

ON
& LASTANAO

i
[
1

jd

9

CEO_PROM2_PSH CEO_PROM3_PSH

NPROG_PSB_V
NSYSRES PSB

L

1st PROM 2nd PROM 3rd PROM 4th PROM

Achtung: REFDES in CONF_PSB und JTAG mnssen nbereinstimmen!!!

CLK: IN

/CF: OUT: OPEN DRAIN JTAG pins of PROMs : See JTAG circuits

/CF: Allows JTAG CONFIG instruction to initiate FPGA configuration without
powering down FPGA. This is an open-drain output that is pulsed Low by
the JTAG CONFIG command.

OE/RESET: BIDIR and OPEN DRAIN
OE/RESET: When Low, this input holds the address counter reset and the DATA output is in a
Low while the PROM is reset. Polarity is NOT programmable.

high-impedance state. This is a bidirectional open-drain pin that is held P S B C RD 9
See PSB_CHIP schematic to find: /CE: IN = ) = U

/CE: When CE is High, the device is put into low-power standby mode, the address
HSWAP_EN_PSB

counter is reset, and the DATA pins are put in a high-impedance state. CO S
N NF PSB

DOUT_PSB /CEO Chip Enable Output (CEO) is connected to the CE input of the next PROM in the HEPHY VIENNA b ¢
On Mezzanine board for PSB you find: MO,Ml,M2 chain. This output is Low when CE is Low and OE/RESET input is High, AND the ELEKTRONIK 1 sheet 1 0 1

internal address counter has been incremented beyond its Terminal Count
(TC) value. CEO returns to High when OE/RESET goes Low or CE goes High. modified by: A.TAUROK 11-11-2004 18:49

checked by: A.TAUROK 11-11-2004_18:47




TP2 LOC_LOOPBI
100nF for each VDD pin 10nF || 100nF for each analog VDD pin P19 LINE_LOOPBI1
c19 60 10K R116 gERLINK% M80E$ Local Loo bqtk
RO40Z ERLINKO_MODE! Line Loopbac!
Db LVSVM*}'EL 10K g1 RECI_I5

100N3

cod2 = C0402 = RO30Z RECI_14
c47 Cs9 SERLINK2
LV3V3 LV3V3 it 7
et 4l ’H'“"’;L ; Bit7

co402 = c0402 = Bit6:

1
C46 i
3V vty P24 NLOCK_1 BitS:
v mm ‘ 8 ] NLOCKEDI Htd
Bit3:
Bit2:
—_— Bitl: .1
REC1_[15:00] I Bit0: LOCAL LOOPRACKD

o402 = cmo’ =

Cs50
Lvsvso—aﬂﬁ Lvsvso—aﬂﬁ
100NE_L_ 100N
Co402 — €o402 —

7%
78
7
7
7
70

LINE_LE

GND
PLLVDD4

LOCAL_LE
pll GND
PLLVDD3
ROUT14
ROUTI13
ROUTI2

SERLINK! MODE9 &t NRPWDN
SERLINK1"MODE Im=— REN
REFCLK1 REFCLK. RECI1_07 SERLINK

REFCLK J - .

an VDD 1C9 : REC1-06 B{t 15: NRPWRDWN7
INI_P R197 an GND y REC1~05 Bit 14: NRPWRDWN6
INT N RIN DS92LVI6TVHG J REC1_04 Bit 13: NRPWRDWNS

ROF07 @ RIN- V] . .

100R an GND VHGS0A 5 Bft 12: NRPWRDWN4
an VDD i Bit 11: NRPWRDWN3
an VDD LV3V3:43,50.53,58.62,69 RCLK1 Bit 10: NRPWRDWN2
B\O(iND LV3V35,10,11,15 > : «¥P22 RCLK1 Bit 9: NRPWRDWNI1
DO- GNDI6.9.12,16293241,44 y — Bit 8: NRPWRDWNO
10K R52 an VDD GND:51,52,59,60,61,68,74,76,80 y _ Bit7: ENREC7

TPIDEN & 04 an GND REC1-00 D
TP9$YNG|U-‘ Row2 oK ; TERECLYY s REJCF@M GND Bit6: ENREC6

CONFIG2 Bit 5:
SERLINKO MODEI DEN SERLINKO_MODES = Bit4:

SERLINKO _MODE13 . SYNC Bit 3:
Bit 2:
Bit I:
R66 E— Bit 0:

SERLINKO
) . TRI [15:00] Bit 15: SEND_SYNC_PATTERN3
RECEIVER CONNECTOR — Bit 14: SEND_SYNC_PATTERN2
SHIELDI _— — Bit 13: SEND_SYNC_PATTERNI
. — Bit 12: SEND_SYNC_PATTERNO
Bit 11: LINE_LOOPBACK3
Bit 10: LINE_LOOPBACK2
Bit 9: LINE_LOOPBACKI

pi filter for each PLL

cooo
G&J%

G
TH

<
E

G4

P96 LOC_LOOPBO
P92 LINE_LOOPBO
SERLINK2_MODEO

10K RI111 1

* SERLINKO_MODES8
RO402 —
10K R110
R0402
2 ¥

CABLE: BUILTIN SIGNAL CROSSING 1oneg. €76 ps0 NLOCK 0 PULL DOWN/UP RESISTORS: Default values for regis]
RECO08 -

NLOCKEDO TPWDN*=0 ==> pull down TPWDN*=0 default
> pull down RPWDN*=1 default

INDosos 79201

Take either C or L or R

7
7§
7
I
7
s
E

K

! 7193 GND TRERP > pull down REN=1 default
GND wire between diff. out and in signals TPSREN | RECO_[15:00] Al down DEN=0 default
SERLINK1_MODEgs NRPWDN GND —
SERLINK1_MODE(= REN GND — S > pull down SYNC=0 default

TRANSMITTER CONNECTOR CONFIGI vbD LINE LE=0 —> pull down ~ LINE_LE=0 default
I REFCLKO RppoLe o RECOO7 LOCAL_LE=0 => pull down LOCAL_LE=0 default
INO_P R198 an OND IC10 Routs ggggigi CONFIG1 and 2 =1 ==> pull high
- DS92LV16TVHG : )

ROF0Z RIN- VDD

INO N 100R an GND VHGS80A GND /LOCK=0 ==> Rec-PLL is locked

we:at—“\ ORR25 - - tPE oD TPWDN*= Serializer enter power down mode: Ser.PLL stops, outputs into 3-state
an VDI

RO80S

GND
LOCAL_LE
LINE_LE
VDD

GND
ROUTII

PLLVDD4

g
ROUTS &

ROUT9 |%
NLC

pll GND
PLLVDD3
Il GND
ROUTIS
ROUT14
ROUTI3
ROUTI2
ROUTI0
VDD
GND

o
|

OUTO P an GND . 1115 R\CEE «3P29 RCLKO [ Deserializer enter power down mode: PLL stops, outputs=3-state

; ‘ ﬁgt;—; Deserializer outputs ROUT[15:0] into tri-state; Rec-PLL remains locked.
ROS05 v

CON7
FINIBAN

FEEDBACK

®

ROUTI Serializer LVDS outputs into tri-state; Transm-PLL remains locked.
Ro(;‘}'g «¥p28 RECO 00 SYNC=1 ==> Tran§m. sends SYNC lettern. )
CONFIG2 VDD - LINE_LE=1 ==> Line Loopback: serial RIN+/- back to serial DO+/-
2 DEN NTPWDN [ SERLINKO_MODE4 LOCAL_LE=1 ==> Local Loopback: DIN[...] back to ROUT]...]
10008 "’“ ‘”’ VDD pin - SYNC OND P139 NTPWDNO 4[‘41)27 GND CONFIG]1 and 2 > reserved; pull to high level
Lvsvso—a-}ﬁ 10nF || 100nF for each analog VDD pin > -

100 22 86 ! =
LVZV})—&*%E LVBVXFM%ﬁ l |
T0ONE-L TONE_L P B RD
co402 — co402 —
c82 85

LV3VIO—i (= LV3VIO—ded
R e DS92LV16 CHIPS

vav;o—ésjomwsv?o—k-ﬁm
coa02 = coa02 — Z Transmit data e TR[3:0] [15:00] HEPHY VIENNA 1 Of 4

) c77 83 ELEKTRONIK 1 sheet
LVVI—tf b Lvavo—def b ReCeiVer dald s REC[7:0]_[15:00]

N piflierforeech PLL = SERLINK2_MODE[7:0] modified by: AT, JULY 04 11-17-2004_9:11
0! — T .
SERLINK][1:0]_MODE[15:0] checked by: AT 121104

coa2 = o402 =




P143 LOC_LOOPB3
P144 LINE_LOOPB3

v ) 10K R150 MY SERLINK2 MODE3
100nF for each VDD pin 10nF || 100nF for each analog VDD pin “ 'R0303 SERLINKO_MODEI1
10K R149 REC3 15

89 cs8 o -—
L\’"\’X)—H L\’"\’X)—H
’ realiag oo SERLINK2

L13
0402 o402 — X LV3V: 5 ot P
12 - R L Bit7: LOCAL LOOPBACK?

C118
o o : LOCAL_LOOPBACKG6
LV3V. LV3V. 5] 8 -
_m@ _m@ Wil i ok €139 e €138 P63 NLOCK 3 Bit5: LOCAL_LOOPBACKS
o o2 ! - b — Bit4: LOCAL_LOOPBACK4

cl17 c12s ) o NLOCKED3 [ o
VIVt ey LV b il RI145 R146 2 Bit3: LOCAL_LOOPBACKS3
el ) . : — Bit2: LOCAL_LOOPBACK2

100N
ci24 i Bit 1: LOCAL_LOOPBACKI
LV3vIo—ied LV3VIO—ied " g . Bit0: LOCAL_LOOPBACKO
et el 1NEL SERLINK1_MODE NRPWDN REC3_[15:00] -

?1411)29 = o402 — €02 = SERLINK I"MODE3 * REN ] SERLINK1

LV3VIO—ter REFCLK: R ; REC3 07 Bit 15: NRPWRDWN7
o = an VDD IC1 : REC3 06 Bit 14: NRPWRDWN6

N3 P an GND ; REC3705 Bit 13: NRPWRDWNSS

INS N %—wy RN DS92LVI6TVHG ; REC3_04 Bit 12: NRPWRDWN4
an GND VHGS0A 5 I Bit 11: NRPWRDWN3
an VDD : Bit 10: NRPWRDWN2
an VDD LV3V3:43,50,53,58.62.69 RCLK3 Bit 9: NRPWRDWNI1
inGND LVaVISI01L1S : «FP60 RCLK3 Bit 8: NRPWRDWNO
DO- ONDI69.12,16.29,321 44 y Bit 7: ENRECT
10K R137 an VDD ‘GND:;51,52,59,60,61,68,74,76,80 y Bl[ 6: ENREC6

1 a 5 RN H .
mgg’\?ﬁ% A A oD L ¢ ®REC3700 P68 REC3 00 Bit5: ENRECS
o

7§
7
5
L
70

LINE_LE

GND
PLLVDD4

LOCAL_LE
pll GND
PLLVDD3
ROUTI4
ROUTI3

CONFIG2 Bit4: ENREC4
SERLINKO MODE3 DEN 2 SERLINKO_MODE7 [ Bit3: ENREC3
SERLINKO_MODEI [

SYNC j I&TPW GND Bit2: ENREC2
; ) p14s NTPWDN3 - Bit 1: ENRECI

Bit 0: ENRECO

RI141 RI142 SERLINKO
L TR318 N Bit 15: SEND_SYNC_PATTERN3
Bit 14: SEND_SYNC_PATTERN2
§ i TR3 [15:00 Bit 13: SEND_SYNC_PATTERNI
RECEIVER CONNECTOR # Bit 12: SEND_SYNC_PATTERNO
SHIELD2 I Bit 11: LINE_LOOPBACK3
pi filter for each PLL Bit 10: LINE_LOOPBACK2
Bit 9: LINE_LOOPBACK]1
. Bit 8: LINE_LOOPBACKO
b S Bit7: NTPWRDWN3
T ! Bit 6: NTPWRDWN2
S p154 LOC_LOOPB2 Bit5: NTPWRDWNI
P147 LINE_LOOPB2 Bit4: NTPWRDWNO
10K R148 SERLINK2 MODE2 — Bit3: ENTR3
SERLINKO_MODE10 e Bit2: ENTR2
1910k "™ Ria7 Bit 1: ENTR1

cooo
G&J%

<
E

INDosos 79201

R0402 = Bit 0: ENTRO

Take either C or L or R LV3V3 BLLLIIPZ(’M —
) 2 0 a
INDOG03 i PULL DOWN/UP RESISTORS:Default values for regis

. o Cl13s 00 C136)
CABLE: BUILTIN SIGNAL CROSSING | o e RECZ 00 po NLOCK 2 TPWDN*=0==>pull down  TPWDN*=0 default
= NLOCKED2 RPWDN*=0 =>pull down ~ RPWDN*=1 default

> pull down REN=1 default
> pull down DEN=0 default

7
7§
7
I
7
s
E

K

LINE_LE

PLLVDD4

g
ROUTS &

ROUT9 |%
NLC

GND
LOCAL_LE
pll GND
PLLVDD3
Il GND
ROUTIS
ROUT14
ROUTI3
ROUTI2
VDD

GND
ROUT1I
ROUTI0
VDD

GND

TPISNRPNDT =
TP1SREN 2+
] REC2_[15:00 . . . .
SERLINK1 MODE](m 3‘1 NRPWDN aND a ] § => pull down SYNC=0 default
SERLINKT_MODE2 RIN G LINE LE=1==>pulldown  LINE_LE=0 default
TRANSMITTER CONNECTOR ! REFCLK2 e rour |2 REC2 07 LOCAL_LE=1 => pull down LOCAL_LE=0 default
an VDD ROUT6 REC2706 CONFIGI and 2 =1 ==> pull higt
N2 P R200 ::: GND 1CO ROUTS REC2705 e L
OR RI119 = RIN+ DS92LVI6TVHG ROUT4 REC2_04

0 I e RIN- VDD .
qrosos | IN2 N 100R an GND VHGS0A GND LOCK=0 ==> Rec-PLL is locked

an VDD GND TPWDN*=( ==> Serializer enter power down mode: Ser.PLL stops, outputs into 3-statc
| an VDD
s OR R134

OUT2 P an GND VIS10.1115 R\CEE w¥P66 RCLK2 RPWDN*= > Deserializer enter power down mode: PLL stops, outputs=3-state

1 i - ﬁgt;—; \ > Deserializer outputs ROUT[15:0] into tri-state; Rec-PLL remains locked.
Rg]z:usklzz OUT2 N oKL v ',:85;') > Serializer LVDS f\utpu‘ts into tri-state; Transm-PLL remains locked.
(f——s=#p104 GND I TPl4§)EN3~T Lvivo—e w1 L 1 GND «¥P65 REC2_00 ) — T\mn%m' sends SYTK' ?anem' ) N
GND wire between diff. out and in signals TP14SYNGB‘—‘ CONFIG2 VDD |, LINE_LE=1 ==> Line Loopback: serial RIN+/- back to serial DO+/-
SERLINKO MODE2w o] DEN NTPWDN SERLINKO_MODE6 LOCAL_LE=1 Local Loopback: DIN...] back to ROUT]...]
100nF for cuulhs\T}D pin SERLINKO_MODE!4 2 SYNC GND pi46 NTPWDN2 TP64 GND CONFIG1 and 2 —> reserved; pull to high level

C1
LVSVD—H 10nF || 100nF for each analog VDD pin
9

90 c1as “ ‘ E :
LV3V: LV3V:
10K 10K

v Lo TR2 [15:00] DS921L.V16 CHIPS

coue coue Z Transmit data ~ =emmm TR[3:0]_[15:00] HEPHY VIENNA heet 2 £ 4
L\@vzo—és-]%@»wsvao—&-ﬁﬁ Receiver datd REC[7:0]_[15:00] ELEKTRONIK 1 shee 0

B - modified by: AT, JULY 04 11-16-2004_18:52
0

FEEDBACK

—
=
(8]
[

ey

o402 = o402 =

==

BLMT1 P60
IND0603

C140 Cl143
LV3V3 LV3V3

coa2 = o402 =

o
Q%D

H==
PRI T
[IS] 557 5 5

coa2 = o402 =

== REFCLK[7:0]
== NLOCKEDJ[7:0] checked by: AT 121104




P159 LOC_LOOPBS
100nF for each VDD pin 10nF || 100nF for each analog VDD pin
SERLINKO
4 173

1K 172 * SERLINK2_MODES5 Bit 15: SEND_SYNC PATTERN3
=20k ™ rimt RECS 15 Bit 14: SEND_SYNC_PATTERN2
Roan REC514 Bit 13: SEND_SYNC_PATTERNI
Ly o N Bit 12: SEND_SYNC_PATTERNO
B - Bit 11: LINE_LOOPBACK3
ek s ST s ! Bit 10: LINE_LOOPBACK?2
\\}—¥—$ REC3-08 l—ﬂPM NLOCK_5 Bit 9: LINE_LOOPBACK1
RIGT  RIGS A — NLOCKEDS Bit 8: LINE_LOOPBACKO
p15NRP | Bit7: NTPWRDWN3
i pIsRENSw] 10K : Bit 6: NTPWRDWN2
> , ) RECS_[15:00] Bit5: NTPWRDWNI
SERLINK1 _MODEI13 1 NRPWDN i | Bit4: NTPWRDWNO
SERLINKT MODES - RN Bit3: ENTR3
REFCLK: REFCLK y REC5_07 Bit2: ENTR2
NS P o IC12 ) REC3 00 Bit 1: ENTRI

IN5' N g DS92LVI6TVHG U REC5_04 Bit0: ENTRO

an GND VHGS0A ; SERLINK2
e s s0sssse , Bit 7. LOCAL LOOPBACK?7
an GND WASI0ILIS g «¥P73 RCLK5 Bit6: LOCAL LOOPBACK6
= Bit5: LOCAL_LOOPBACKS
/ - Bit4: LOCAL_LOOPBACK4
o2 e ~ PTERECS00 L gpss RECS 00 Bit3: LOCAL LOOPBACK3

conrGz oo |, Bit2: LOCAL_LOOPBACK2

SYNC ; Iﬂpm GND Bit 1: LOCAL_LOOPBACKI1

7
7
Z
.
E
7
I
4

LINE_LE

GND
PLLVDD4

LOCAL_LE
pll GND
PLLVDD3
ROUT14
ROUTI13
ROUTI2
VDD
GND
ROUTI1
ROUTI0
ROUTY9
ROUTS
NLOCK
VDD
GND

NC X
NC DO- GND;6,9,12,16,29,32,41,44 X
10K R159 an VDD GND;51.52,59.60,61.68,74.76,80 y

Bit 0: LOCAL _LOOPBACKO

¥y SERLINK1
RIG3 RI64 Bit 15: NRPWRDWN?7
Bit 14: NRPWRDWNG6
= Bit 13: NRPWRDWN5
Bit 12: NRPWRDWN4
NONONONONONONONC
RECEIVER CONNECTOR C179 Bit 11: NRPWRDWN3
SHIELD3 Bit 10: NRPWRDWN2
i pi filter for cach PLL Bit 9: NRPWRDWNI1
poses 79201 Bit 8: NRPWRDWNO
0R it7: ENREC7
Skl it6: ENREC6
T it5: ENREC5
GHEHET I R Risa it4: ENREC4
- r&ﬁpleu LOC_LOOPB4 it3: ENREC3
el Ris7 SERLINK2 MODE4 it2: ENREC2
OR

REC4 15 ENRECI
Mot o7 REC414 . ENRECO
REC4_13

. L16 =
Take either C or L or R p 4
Y el e RECA11 PULL DOWN/UP RESISTORS: Default values for regis|

s REC4710 , 5
CABLE: BUILTIN SIGNAL CROSSING | momi C180 noNr¥ REC4709 p00 NLOCK 4 TPWDN*=0 ==>pulldown =~ TPWDN*=0 default
REC4 08 _I NLOCKED4 RPWDN*=0 ==> pull down RPWDN#*=1 default

REN=0 ==> pull down REN=1 default
DEN=0 ==> pull down DEN=0 default

R
TP1SNRP = 3
TPISRENM—{ | 3‘ REC4 [15:00] SYNC=0 ==> pull down SYNC=0 default
SSEIEZ{I]{-II‘I;IIEI(I%TMI\/IOg[])Eéﬁ T E::SWDN S E'E‘L; ——— LINE_LE=0 ==> pull down LINE_LE=0 default
- CONFIGI b LOCAL_L >pull down LOCAL_LE=0 default
REFCLK4 REFCLK ROUT7 REC4 07 CONFIG1 and 2 =1 ==> pull high
an VDD IC11 ROUT6 REC4-06
IN4 P R202 an GND ROUTS %EE?{’&S&
. N . . = RIN+ ROUT4 )
without TRANSMITTER CONNECTOR . RN DS92LVIGTVHG VoD -

ROF0Z

N4 N 100R an GND VHGS80A GND LOCK=0 ==> Rec-PLL is locked

L15

I
P
r,
3

pll GND
PLLVDD3
pll GND
ROUTIS
ROUTI4
ROUTI3
ROUTI2
VDD
GND
ROUTI1
ROUTI0
ROUT9 |%
ROUTS [$—
NLOCK &L
VDD
GND

an VDD GND TPWDN*= Serializer enter power down mode: Ser.PLL stops, outputs into 3-state
an VDD VDD o
::: GND LV3V35.10,11.15 RCLK «3P84 RCLK4 RPWDN*= Deserializer enter power down mode: PLL stops, outputs=3-state

NC ROUT3 Deserializer outputs ROUT[15:0] into tri-state; Rec-PLL remains locked.

NC - GND:6,9,12,16,29,32,41,44 ROUT2 L . . . .
an VDD ROUTI 0 Serializer LVDS outputs into tri-state; Transm-PLL remains locked.

1
JOKR160 _;_“C(EED RO(J‘_‘JS ? REC4_00 P82 REC4_00 S b > Truném, sends SYNC [.)‘dtlcrrh )
CONFIG2 VDD > Line Loopback: serial RIN+/- back to serial DO+/-

] NTPWDN LOCAL LE=1 ==> Local Loopback: DINJ...] back to ROUT]...]
‘f‘”"Fiwéulrshz\'UD pin [ SYNC GND I..;;p75 GND CONFIG1 and 2 =1 ==> reserved; pull to high level

10nF || 100nF for each analog VDD pin

Cla9 190 E E :
LV3V: LV3V:

C186 C189
vav;o—h-]}omwsv?o—hﬁlm

N N NN o DS92L.V16 CHIPS
vav;o—ésjomwsv?o—h-ﬁm 2

coa2 — coa2 = Z HEPHY VIENNA 3 Of 4

v el v g e ELEKTRONIK 1 sheet
co402 cod2 CCCIVET (Al C[7:0 15:00 .
— rercikio | modified by: AT, JULY 04 11-16-2004_18:52

= NLOCKED[7:0] checked by: AT 121104




= NLOCKED][7:0]
== REFCLK][7:0]

100nF for each VDD pin 10nF || 100nF for each analog VDD pin

r@aplss LOC_LOOPB7
10K R194 - SERLINK2_MODE?7

L3V ’Cl,:&’ﬁ, L3V 1C192 ! I Lok M 1o RECT 15 Receiver data  mmmmmm REC[7:0]_[15:00]

100N3

o402 = ROA0Z

L21
LV3V3O—i—~ﬁm. 1Po0R i
INDO0603 &

C199 C2 c218
L\fsvn—ﬁ“m Lv3 m 1| RECT08 TP101 NLOCK_7
cod2 = y RIS9  RI190 — NLOCKED7

€203 €20 €20 NRPWDNY I
L\’SVX)—H %ﬁ LV3 %ﬁ TP164 s
= = TP163 REN7-99—‘ 10K
0402 — C0402  —
SERLINKI MODEI5 T
SERLINKT_MODE7 *

5 5
100NF oone €217

7%
78
7
7
7,
7

LINE_LE

GND
PLLVDD4

LOCAL_LE
pll GND
PLLVDD3
pll GND
ROUTIS
ROUTI4

REC7 [15:00]

NRPWDN
REN
CONFIG1
REFCLK

oD IC15
DS92LVI6TVHG
VHGS0A

REC7 07
REC7 06
REC7 05
REC7 04

REFCLK7

IN7 P R203

RIN+
IN7 N Ro402 @ RIN-

100R an GND
an VDD
an VDD LV3V3:43,50,53.58,62.69
an GND LV3V3S.I01LIS

p 8
NC 3 K2
NC DO- GND:6,9,12,16,29,32,41,44 J SERLIN
d Bit7: LOCAL_LOOPBACK7

10K RI181 an VDD ‘GND:;51,52,59,60,61,68,74,76,80 -
oD L ¢ = REC7_00 TP106 b ECT 00 Bit6: LOCAL LOOPBACK6
ConriG - Bit5: LOCAL LOOPBACKS
DEN 4 TP105 Bit4: LOCAL LOOPBACK4
SYNC i GND Bit3: LOCAL LOOPBACK3
s Bit2: LOCAL LOOPBACK2
Bit I: LOCAL LOOPBACKI
RISS RIS Bit0: LOCAL LOOPBACKO

L19 SERLINK1
Bit 15: NRPWRDWN7
Bit 14: NRPWRDWN6
Bit 13: NRPWRDWNS5
129 Bit 12: NRPWRDWN4
2 pi filter for cach PLL Bit 11: NRPWRDWN3
Bit 10: NRPWRDWN2
Bit 9: NRPWRDWNI1
i NRPWRDWNO
ENREC7
ENREC6
ENRECS
ENREC4
ENREC3

RECEIVER CONNECTOR NONNONNONNONC

SHIELD4

INDosos 79201

OR
T ROS05. "

THREEE

G|l R RIT6

RO

-Ht:sb—' |
e ) 10K R192
0R

1910k ™ Rri91 ENREC2
- ENRECI
ooz » it0: ENRECO

LOC_LOOPB6

SERLINK2_MODE6

INDosos 79201

Take either C or L or R

TP107 PULL DOWN/UP RESISTORS: Default values for regis

NLOCK_6 TPWDN*=0 => pull down ~ TPWDN*=0 default
NLOCKED6 RPWDN*=0 ==> pull down ~ RPWDN*=1 default
REN=0 ==> pull down REN=1 default

DEN=0 default

SYNC=0 default
LINE_LE=1 ==> pull down LINE_LE=0 default
LOCAL_LE=1==>pull down LOCAL_LE=0 default
CONFIG1 and 2 =1 => pull high

CABLE: BUILTIN SIGNAL CROSSING

TPI61  NRPWDNG= -
TP162 REN6
SERLINKI_MODE14 - NRPWDN GND

SERLINKT MODE6 + REN GND

CONFIG1 VDD
REFCLKG6! REFCLK ROUT?

IN6 P poos oD IC13 Roune
— RIN: DS92LVI6TVHG RouUTs |

REC6 08

7
7§
7
I
7
s
E

GND
LOCAL_LE
LINE_LE
VDD

GND
ROUTII
VDD

GND

PLLVDD4
ROUTS [$—

pll GND
PLLVDD3
pll GND
ROUTIS
ROUTI4
ROUTI3
ROUTI2
ROUTI0

ROUT9 |%

NLOCK &

REC6_[15:00]

REC6_07
REC6 06
REC6 05
REC6 04

without TRANSMITTER CONNECTOR

ROF0Z

ING N 100R

RIN-

an VDD

an GND VHGS0A

VDD
GND
GND

> Rec-PLL is locked

Serializer enter power down mode: Ser.PLL stops, outputs into 3-state

an VDD VDD
an GND 3V ,11,15 RCLK
NC ROUT3
NC - ROUT2
ROUTI 0

a 1
10KR182 an Gl ROUTO REC6_00
GND L e TP103 REC6_00

CONFIG2 VDD
I&- TP102 GND

> Deserializer enter power down mode: PLL stops, outputs=3-state
Deserializer outputs ROUT[15:0] into tri-state; Rec-PLL remains locked.
Serializer LVDS outputs into tri-state; Transm-PLL remains locked.
SYNC=1 ==> Transm. sends SYNC pattern.
LINE_LE=1 = ial RIN+/- back to serial DO+/-
LOCAL_L : DINJ...] back to ROUT]...]
CONFIGI and 2 =1 ==> reserved; pull to high level

- PSB-9U-CARD

#~TP104 RCLK6

DEN NTPWDN |
100nF for each VDD pin SYNC
C197 -

10nF || 100nF for each analog VDD pin

C194 €224
Lv’:vb—h-]}oml.vzvzo—a-tm

RI183 RI184
10K 10K

o402 — o402 =

€220 €223
vav;o—h-]}omwsv:o—hﬁlm

NONONONONONONONC

DS92L.V16 CHIPS
VsVt ) LUV

L Tl _ HEPHY VIENNA sheet 4 of 4

C216 €221
LV3V: LV3V3

coa2 = o402 =

ELEKTRONIK 1
11-16-2004_18:52

pi filter for each PLL

modified by: AT, JULY 04
checked by: AT 121104




DISPLAY

leds mounted above all connectors on frontpanel

Front Panel Text

T0r0D
8
T0v0D
ANOOT
T
T0r0D
ANOOT
€
0v0D
ANOOT
L6

DIO22 = RUNNING LEDX

=
ON GREEN
OFF 1 Dio2 INACTIVE LEDX
RED// 1C8
DIo4 LOCKED_LEDX DR TOE

LOCKED ¢— &=} 1Al

GREEN ##

RUNNING_L
u INACTIVE_L
LOCKED_LED
ERR_LED
VME_LED

DIOS
p _u ERR LEDX
ERR RED//
DIO6
P VME LEDX
VME GREEN »»

SILK=BCR_OUT

CON2
) BCRES_LEMO

LEMO90

BCRES_PAN

wan [ w [ LTLTLTLTT

R125
RO8O0S “
7ALVCH162454 10K

SSOP48

RS

| \}—«-qux GND

INTERLOCK
LV3V3BIAS

1C43
PREI LV3V3
5
DI Q1 INACTIVE
K1 T«b— TP138  INACTIVE
CIRI Q1 p®—a RUNNING

PRE2
D2 Q2 |[#—=INACTIVE L
pCLK2 to LEDs
TR @ pF—aR NNING_L
T4LVCT4AD_A|
[ soianB | keep 2ndFF quiet

———————aSET_RUNNING

Testpoints to solder if no connector mounted.

TPI3NCLKef—NCLK F
100R 1C42
R Vvivis|  CLK_FRONT
CLK F d; 1
TPI3CLK Fs

Unused inputs should be left OPEN. EE :E:i>é

DS90LV028A|

DS Frontpanel

Front Panel cables
Rail

DIFF _CONN: CLK //in for test D : . : : : :
= ifferential Connector: JMP2 to solder 2 pins with 100mil distance
LEMO: BCRES //out p

4x4 RJ45-8 PSB-9U-CARD

ggg Cagieg¥$§g caE}e; Eg ls?»ltll)der Sutbmi{natélrtRllinds{)ecléver(li)miifrd leném de%SOegebﬂl 7]139 Smrt?,\712 12t1nm 4x4 RJ45-8 Connectors ==> 24 cm FRONT PAN PSB
cable TRANS al S e A Ui e e ben e bjortiveieddiie 4 ) INFINIBAND CONNECTORS —> 6x16 em R [

REC cable | ikro-Miniatur-Koax-Steckverbinder 3-5 Eurg bei RS, fiir RG178 cable;
modified by A. TAUROK 11-15-2004 13:21

MMCX M
REC cable 0 DOPPEL LEMO COAX: EPY.00.250.NTN "~ 14.3 hoch passt in VME, 8 mm breit; RS: 28 Euro Front Panel space for oU: >300 mm i . ;
checked by: AT 11-12-2004_17:24




VRETF is adjustable for other future download device . S
Set VREF =3.3V for Parallel CablelV JTAG-chain-selection:

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

JTAG_JP_OFF

into VME chip

2 ok SILK=IN=>SEL_CABLE_JTAG
G P NSEL_CABLES 1C45 RN _ .
TMS XIL |, T MS_PC 101214 Lvavso—d]n“-vcc Jpso

2 46 8
Y 1 el
TCK XIL, | . . N T 8 8 8 0000 NSEL_CABLES oG

CK_PC TDI PAR C Q000
CK_VME XIL BP 2
TDO_XIL E: i
P Nk O VM XL BF T . 135791113 ! f _SEL_BACKPL
Nem— 3 iy NSEL BP vavz -3 Jf: from VME chip
d JTAG CON_XIL TOP VIEW B

[ PAR_CABLE 1V | oY

74;(;?&]5\]{5\0 JTAG_CON_XIL GND? i“

TDI PAR C _. Emergency jumpers to configure via JTAG even if VME does no
— —

TDI_BACKP_2
=N

=

V_SEL_CABLES

from VME chip

)

diyo-gNA woiy/0)

“ANA

TMS_VME_XIL
TCK_VME_XIL
TDO_VME XIL
TDI_VME_XIL

TDI_VME_XIL =

ILEASAT

P

4Y

Laofd

-HINA Wwo1y/of

74LVCIS7AD
SO16NB

(XNITIX 0J UIRYd-DVL[) T 199Ys WOL}/0}

JTAG-address

digo

VCo

X8

1C28

X6 X7 X9 X10 X1l
vce OF D+ OXUS%SO 0805%F SI 0805F S2 0805%F S3 0805F S4 0805%F S5
NC m—# — TDI3
NC B—3%— TCK3 S

(XNITIX 10} OVL(

NC =3 TMS3

= 11 BACKP 3C® 5 e
TCK BP 2 e 85 s ; VCCBIAS

MS BP 2 Oy B 5 el 9 NTRSTB I ‘5 aNTRsth

DI BACK? 1 oz 1 : ™™SB - EROM/TO BACKPLANE

CK B 7 oK1 8 via bus-switches

DO _BP TDO1

SCANPSCI10F
[ SO28MB | g Z: 74CBT3245A
o S020M3

1 NSEL BP

G
SELECT_B
1A

1B

2A

2B

3A

TMS_VME_ALT
TCK_VME_ALT

‘' NSEL_CABLES ’ 3

TMS ALT : NS B " TDO_VME_ALT

TCK ALT | . Y —— o TDI_ VME_ALT

T4LVCI57AD
CK_VME ALT BP_1
TDO_ALT o Iz DO MB SOI6NB

DO VME ALT BP 1
&onen

R O

drgo-gN A woij/o)

Jp3
g LV3V30——ka4—Ovee
OX()Si S|

EL_VIO . .
TDI_MB  Run MasterBlaster either with 3.3 or 5V
TDI_BACKP | iz dg
TDI VME_ALT A CON5

TCK
GND
— TDO
vee
TMS
VIO
NC
NC
TDI
GND

(VL TV 10 OV L-AINA)

- PSB-CARD-9U
JTAG PSB

(=
A OP VIEW HEPHY VIENNA
e ELERTRONIK 1 sheet | of D

LINKS=DSX;P:\ GLOBALTRIGGER\LITERATURE\XILINX\CONFIGURATION\PARALLELCABLE4\PARALLELCABLEIV_DS097.PDF modified by; HB 11-17-2004 16:09

SPECIAL CONNECTOR
to ALTERA MasterBlaster

(VELTY 10 UlRYo-DV L) 7 199Ys Wolj/0)

LINKS=DSA:P:\GLOBALTRIGGER\LITERATURE\ALTERA\GENERAL\DATASHEETS\DSMASTER.PDF

checked by: AT 211004



JTAG: Xilinx Config. options: VME, Par_CablelV, Bridge-backplane
JTAG: Altera Config. options: VME, Master Blaster, Bridge-backplane
The Virtex chips are mounted on mezzanine boards.

==>There is no JTAG hetero symbol for Virtex chips.

XILINX CHAIN: Proms, Virtex chips .

g l—a— TP56 TCK_PSB
= TCK_PROM

TMS_PROM

4th PROM .\ 3rd PROM s 2nd PROM s 1st PROM
1C27 1C26 2 1C25 2 1C24

T™S TCK MS TCK MS TCK T™S TCK TDI_PROMXI1 I&S— TP132 TMS_XIL TMS XIL

TDO TDI : TDI 3 TDI 3 TDO TDI
A E&- TP133 TCK_XIL
XC18V04 XC18V04 XC18V04 XC18V04 TP34 TDI_PROMX1 TCK XIL

Void Voad Voad Void
TDO_PROMX1 TDO_PROMX2 TDO_PROMX3 TDO_PROMX4 %= TPI74  TDOXIL .~ TDO_XIL

JPL() JI")m JI’Rh TD from one of 3 sources
3

<= nxus* SKP26 (= nxus* SKP25 (= nxus* SKP24

TDI_PROMX4 TDI_PROMX3 TDI_PROMX2
TPS1
TDI_PSB TDI_PROMX4 TPS3 TDI_PROMX3 TP54 TDI_PROMX2

4 PROMS for PSB chip Jumpers to skip PROMs in JTAG chain

PSB chip 4
TDI TDO = IC16
=

M 434« TMS PSB
RI, TDI_PROMXI

2R0505

10E
1A1
1A2

1

|

6——#=TP55 TDO_PSB
1p12 TDO_PSE — = TP33 TDO_FROM_PSB

Fos = TDO_FROM_PSB

skip PSB in JTAG chain

R73 ~—aTDI PAR C > TD to Parallel Cable IV

22R0505

ﬁfgm%-—’-TDI_BACKP_Z = TD to Backplane SCAN110 Xilinx Chain
’R—“é%g—- TDI_ VME_XIL = TD to VME chip
R360 o 5 TDI MB s> TD to MasterBlaster

22R0805

L R - aTDI BACKP | =5 TD to Backplane SCAN110  Altera Chain

22R0805

\—D—'mtm% : TDI VME ALT = TD to VME chip
R108 TCK_VME

22R0805

TrTT

T e T T T L

= TDO_FROM_VME

Lﬂ- TP32 TDO_FROM_VME

P2 Jp4s R71
20E .
-i—{h LV3V3 I Zrl’llr% H ,\?%E 22IR0805 TCK_VME64

0805i ‘TRST_V 0805i RST_64 74LVCH16245A R107
& W

TMS_VME S50p4s e TMS_VME

TCK_VME R72. TMS_VMEG64

TMS_VMEG4
TCK_VME64 s TDI_VMEG64

ISS SRR RS

- TTTT

&

LV3V3

L2 EPC2LC20 VME £ 'FPC2LC20_VME64 £
1C30 BE S 1C20
9 5 0

1 1l 4

LP—
L3l TrsT TRST
EPC2 EPC2 VME _CHIP_PSB VMEGAX_CHIP S TP TMSALT TMS ALT

PLCC20 PLCC20 o Poa s o
= - EP1K100QC208-3) EP1K10QC208-3

GND:10 GND;10 PQFP208 PQFP208 [ TPI97  TCKALT TCK_ALT

TDO_EPC2 1 TDO_VME _PSB TDO, VME6 DO EPC2 2 [*= TPI9  TDOALT .~ TDO ALT

.IP7h JPSh .lPﬁm JP4h TD from one of 3 sources

. ' » L TDI_VME64
0805F SKP30 0805% SKP20 0805F SKP29 0805 SKP2
f TDI EPC2 2 :f [TDI_EPC2 | # DI VME PSB (=
&= T-«-TP37 TDI_EPC2 2 Lh-'ms TDI_EPC2_1 = TP36 TDI_VME_PSB
<= .
ALTERA CHAIN: Proms, EP1K10 = ACEX chips P SB ( fARD 9 l l
bypass capacitors for proms are on page CONF_PSB
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LVDS[3:0]_[3:0]P
I

LVDS[3:0] [3:0]N
I

BIAS NETWORK for LVDS
Pos. BIAS voltage about 1.8V
Neg. BIAS voltage about 0.7 V STUBs to R as short as possible
VD<| 0.1 | <==>undefined
14007 1N4007 R273 R274 R275 R276 R277 R278 R279 R280 .
LV3V3 Open inputs ==> H
DIOY9 DIOS8 EN:O == Z
iu. 1z % V5% Y% Y5%n ¥s%0 ¥s%0 Y% Y
CON14 S s HHHHEHHHEHHEHHHEHHHEHH
= -3 g =1
LR S U3 'S Bl Blanr RleApr B6H42 Bl4pr RBour Bepr BlE4p IC32
optershield pin cut o 1 470R| 470R| 470R| 470R 470R 470R 470R 470R - bServe
Al 71 WLVDS3 0N LVDS3 0Pm P B AlA+ GND
A2 = u LVDS3_0P LVDS3 ON £ AlB—- LV3V3
A3 e mWILVDS3 IN _ONm 17, R0 5 -
_ LVDS3_IPm  — £ A2A  LV3V3 ENTTIN 3
Ad =3 M LVDS3_IP LVDS3_IN® e £ A GND -
A5 emmmsse @ LVDS3 2N — R219, R0 5 0
S = LVDS3 2Pm — B A3A  ENA TTIN3 0
A6 emst——— mLVDS3 2P . 9 _
7 LVDS3 2N® Ro40 A3B AlY TTIN3 1
A7 A__S 3 'LVEVSSéNw LVDS3 3Pm R226 % AdA E A2y TTIN3 2
3 u 3P 130 LVDS3 3Nm SIS 9 S | A4B S A3Y TTIN3 3
SHLD 33 e.é-mhso—{\\ R215. 5 g %
- BI BLVDS2 ON INDOSOS 79201 LVDS2 OPm T — 0 BIA+ 2 A4Y %
0 _ LVDS2 ONm RO40 * BIB-- £ ENB (% # ENTTIN 2
B2 === ® LVDS2 0P LVDS3 1pm R216 1l pa 5 pry 54 —
B3 > MLVDS2_IN LVDS2 IN® e 12 1pB = B2y TTIN2_ 0
e LD IP LVDS2 2P® R21% 3B 3 B3Y TTIN2 1
p _ LVDS2 2N® s B3B B4Y TTIN2 2
B6 == B LVDS2 2P LVDS2 3Pm R21% 51 BiA GND TTIN2 3
B7 ELVDS2 3N = 6 =
g b oo ap 131 LVDS2 3N® Rar R @3 BB LV3V3
SHLD 34 4 - “‘"(M—“\ LVDSI OPm ST — 3 Cl1A LV3V3
- 7 INDosos 79201 LVDS] ON® RO40 ¢ CIB ¢ , GND TTINI 0
cl g7 | ®LVDSLON LVDSI 1P R21% 2 1 coa € 2 cry TTINI 1
€2 =75 u LVDS1 0P LVDSI IN® e 201 B 5 E oy TTINI 2
e O3 ===t [ MLVDSLIN LVDSI 2P® R21G, 2l 52 Gy TTINI 3
=) C4 mLVDSI1 1P - 2 & =
8 5 ol | VDS 2N LVDSI 2N® T 203 G cay
2 5> . LVDSI 3Pm S C4A Z % ENC = ENTTIN 1
al c6 ®LVDS1 2P e To0re 4 2a 41 -
8 P 0 VG LVDSI 3N® Raog o i 4B £ 2 DIY
o a DS ap 132 LVDS0_0Pm 17 >~ DIA 27 D2y TTINO 0
SHLD 35 35 TV [ LVDSOON T i piB D3Y TTINO 1
= 25 INDOS0s 79201 LVDSO_1P® e D2A D4Y TTINO 2
DIl === ®LVDS0 0N LVDSO_IN® e 8 ;2B END TTINO 3
D2 =574 ® LVDSO0_0P LVDSO 2P® R20% 9 I p3A GND -
D3 emmmides @ LVDS0_IN . o Tore 0 ENTTIN_0
P LVDS0 2N® o0 D3B  LV3V3 a
D4 et mLVDSO 1P R205 1
o LVDS0_3Pm ___ D4A+ LV3V3
DS == ®LVDS0 2N LVDSO 3N® o 2| D4B--  GND
D6 =5 mLVDSO 2P = RUA0
D7 4 LVDS0 3N . . 75LVDT386
— ] o = LVDS0 3P Do not solder 100 OHM resistors if 7SLVDT386 are used. [ DGGe4
oluter shfeld pin cut o . ey .
75LVDT386 contain 110 Ohm builtin resistors. 39 238 137 (236 €235 234
mm— LVDS[15:0] [3:0]P LV3V3

ERNI MJHS-G51-88-4B
Datasheet page 36

s LVDS[15:0]_[3:0]N

TTRIG SIGNALS on PINS

PINS
PIN7
PIN6
PINS
PIN4
PIN3
PIN2
PIN1

+ BIT3
- BIT3

+ BIT2
- BIT2
+ BIT1
- BIT1

+ BITO
- BITO

m— TTIN[15:0] [3:0]
= ENTTIN [15:0]

LVDS387 drives 350mV -10dB of 20m cable (350mV+0.3162)=110 mV > 100 mV of LVDS386

Driver common mode voltages: LVDS387 =+1.3V; DSOOLV047A...+1.2V
LVDS386 rec. accepts common mode voltage = +0.3..42.3 V

0r0D
070D
070D
070D

T T
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ANOOT
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0700

070D

PSB BOARD-9U

LVDS REC PSB
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modified by A.TAUROK 11-17-2004 14:52

checked by: CHECKER

0-00-0000 00:00




Pos. BIAS voltage about 1.8V BIAS NETWORK for LVDS _
Neg. BIAS voltage about 0.7 V STUBs to R as short as possible
C241 _C240 _C233 _(C232 _(C231 (230

IN4007 1N4007 R284 R283 R282 R281 R272 R271 R270 R269 LV3V3OW
LV3 V3 DO-204AL DO-204AL Q o} (o} Q Q
(O fmip—— i

700D

£z¥ =28 =8 528 =-1 ==
DIO12 DIO11 “5% “5% ”%g ”%g ”%g ”%g
b4 %‘5‘1‘5‘1‘5‘1‘5‘1‘5‘1‘5'1‘5‘1'531 '
CON13 29998 3333 3333 3333 3333 3388 Q383 B8
SRl Bleup BloA2 BG4P2 8642 B642 BlE42 B6M42 IC21
opter-shield pin cut off 470R 470R 470R 470R 470R 470R 470R 470R T
_ perseld |
Al ey VDTN LVDS7 0Pm PP £ AlA+  GND
z ® LVDS7_0P
e T aunesT LVDS7 ONB o e AIB—- LV3V3
" _ LVDS7 IPH ? S A2A LV3V3 ENTTIN 7
mLVDS7_IP R61 4 —
3 . LVDS7 IN® Rods @ A2B GND
AS e ELVDS7 2N LVDS7 2Pm ° 2 A3A  ENA TTIN7 0
A6 emmme B LVDS7 2P - R126 6 -
7 . LVDS7 2Nm 9| A3B AlY TTINT 1
A7 ®LVDS7 3N LVDS7 3PH ) bl aia % Aoy TTIN7 2
A8 mLVDS7 3P - RI27 — 4d$omed— 8 5 =
SHLD 33 T3 A - E P | LVDST N Roir T @—§ | AB 2 A3Y X TTIN7 3
- INDOS0s 79201 LVDS6 OPm BIA+E A4Y
B1B2 'L.VEVSSE%NOP LVDS6_ON® R225 el 3 ‘1) BIB-- = ENB 5% = ENTTIN 6
B3 mLVDS6 IN LL\\/”SSS:’]IIE: R226 Y o 2 §§§ iE) gg ; TTING 0
B4 =2 u LVDS6_IP LVDS6 2Pm o . LI = omy TTING |
S 5 -
B el | mLVDSeAN LVDS6 2N® R22T ™ &1 3B © Bay TTING 2
: 5 . 5
B7 embiee 8 LVDS6 3N PRt R amme—,  To | B WD TTING 3
B8 =7 mLVDS6 3P L34 LVDS5 0Pm L e BB LV
SHLD 34 T e - R229 ¥ s mms — 8 -
- c1 7 B LVDS5 ON INDOS05 79201 LVDS5 ON® RO402 4 9 CIB ¢ , GND TTIN5_0
S . LVDS5_I1Pm P A ¢ ey TTINS 1
2 =55 B LVDS5_0P LVDSS IN® R230 — s 01 g2 »)
£ o) mLVDS5_IN - RO40 1 S8 QY TTINS_
] 3 _ LVDS5 2Pm P C3A % 2 C3Y TTINS 3
g C4 = mLVDSS5 [P B R232 ¥ deioned 2 55 -
S cs 1 B LVDS5 2N LVDS5 2N® RO40 3 C3B 2 c4Y 4
2. o =22 o op LVDS5 3Pm KBTS > can ZEENC 3 mENTTIN 5
1) 7 3 B LVDS5 3N LVDS5 3N® RO40 3 C4B o 2 D1Y
P a oot Las LVDS4 0Pm R > pia 2 7 D2y TTIN 0
SHLD 35 3 E D | LVDS4 0Nm R0 i piB D3Y TTING 1
= 25 INDOS0s 79201 LVDS4 1P® — D2A D4Y TTIN4 2
D 1D2 el Lv}?vs]gé(iNop LVDS4 IN® R235 s g D2B END TTING 3
D3 =5 WLVDS4 IN LVDS4 2N R234 *—dwromed ol i SN ENTTIN_4
D4 emiimes——— W VDS4 |P = RO 1 b N
9 . LVDS4 3Pm P D4A+ LV3V3
DS emios M LVDS4 2N VDo e R233 D4B--  GND
D6 =2 HLVDS4 2P — KO0 -
D7 é B LVDS4 3N . . 75LVDT386
s | LVDS4 3P Do not solder 100 OHM resistors if 7SLVDT386 are used. [ DGGe4
oluter shield pin cut o . . .
75LVDT386 contain 110 Ohm builtin resistors.
ERNI MJHS-G51-88-4B
Datasheet page 36 — TTIN[I 5 O]_[3 O]
=== ENTTIN [15:0]
TTRIG SIGNALS on PINS
PIN8 + BIT3
PIN7 -BIT3
PIN6 + BIT2
PIN5 - BIT2 PSB BOARD-9U
PIN4 + BIT1 LVDS REC PSB
PIN; - BITI LVDS387 drives 350mV -10dB of 20m cable (350mV+0.3162)=110 mV > 100 mV of LVDS386 | HEPHY VIENNA |, 5 4
N BITO Driver common mode voltages: LVDS387 =+1.3V; DS90LVO047A...4+1.2V acdied byA TAUROK 11-12.2004 15:48
PINT - BITO LVDS386 rec. accepts common mode voltage = +0.3..42.3 V
checked by: AT 121104




Pos. BIAS voltage about 1.8V
Neg. BIAS voltage about 0.7 V

BIAS NETWORK for LVDS
STUBs to R as short as possible

14007 1N4007 R291 R290 R296 R298 R297 R299 R289 R300
DIOI5  DIOI4
. U  Us%n Y% n 5% Y58 %% Ys5%n Y5
CONI15 g oshe eey dend den gnde ded eiy el 0
ss ErE:
| 2 S O3S Bl BlbHapr RleApr B642 Bl4pr RBoupr Bopr BlEa4p 1C22
optershield pin cut o 1 470R| 470R| 470R| 470R 470R 470R 470R 470R b
Al 71 ®LVDSILON LVDSI1_0Pm o RBL 1 AlA+ GND
A2 = uLVDSI1 0P LVDSI1 ON® e 8 | AlB—- LV3V3
A3 HLVDSIL_IN LVDS11_IPm *——— Z A2A  LV3V3 ENTTIN 11
Al = ELVDSTI_IP A R252 e, 4 | oA LUV -
A5 emmmise B LVDSI1 2N — RO%0 ] 0
% - LVDSI[ 2Pm ? S 2 A3A  ENA TTINI1.0
A6 =p mLVDSI1 2P LVDS11 2N® RSO T gemmsd ¢ & | A3B AlY TTINI1 1
A7 mLVDSI1 3N — Rodoz—— & —F o -
v AT LVDSI 3Pm 575 ® e £ A1 T oAy TTINII 2
SHLD 33 3 P 136 v | LVDSII 3N e B A4 2 Asy X TTINI1 3
- INDs0s 79201 LVDS10_0P® BIA+Z A4Y
B1B2 'L.VEVS];‘;—I%NOP LVDS10 ON® R246 —— e ‘1) BIB-- = ENB 5% =ENTTIN 10
T _ LVDSI0_1PH 5 e IB2A 2 BIY -
B el mLVDSION LVDSI0_IN® e 2 BB £ BY TTINI0 0
BT iy RIS TN -
. | a VD10 3% LVDS10_3Pm i 2{B4A  GND TTIN10 3
G - 137 LVDS10 3N® e B4B  LV3V3
B8 ®LVDS10 3P - -~ 7
SHLD 34 7 . | LVDSS opm i e THCIA  LV3V3
el 7 2 LVDS9 ON bosus 79201 LVDS9 ON® e 5| CIB g ; GND TTIN9 0
2 =it = LVDS9 0P et R241 ¥ dwroed 0|8 se QY 3
o 1) mLVDSY IN - _ o 1 S8y TTING_
I CaR o st g, B Ghio oy
z C5 =55 WLVDS9 2N LVDS9 3Pm * 31 can 2% Ene |4 = ENTTIN 9
& C6 =55 BLVDS) 2P LVDS9 3N® R 41 caB 2 5 DIy [0 -
O 2 [ DS IN L3 LVDSS 0P® 2230 ® i > p1a 2 © pay TTINS 0
SHLD 35 35 - e | LVDSS ONm o0 i piB D3Y TTINS 1
- DI 25 mLVDSS ON INDOSOS 79201 LVDS8 1Pm R340 * 3 D2A D4Y TTINg_ 2
56 . LVDSS_IN® o0 D2B END TTINS 3
D2 =55 M LVDS8 0P LVDSS 2Pm ° 91 D3a  GND
D3 em==Sge—®LVDSS_IN - R238 4510079 0 ENTTIN 8
LVDS8 2Nm o0 D3B  LV3V3 -
D4 et MLVDSS 1P _ 1
0 LVDSS 3Pm ___ D4A+ LV3V3
DS =5 ®LVDSS 2N LVDS8 3N® R T detosd o 32 | pup GND
D6 =5 mLVDS8 2P — KO0
D7 2 m LVDSS 3N . . 75LVDT386
] = mLVDS8 3P Do not solder 100 OHM resistors if 7SLVDT386 are used. [ DGGe4
oluter shield pin cut o . . .
SLVDT386 contain 110 Ohm builtin resistors.
7 V co O u csistors LV3V3 C247 _C246 _(C245 (C244 (C243 (242

ERNI MJHS-G51-88-4B
Datasheet page 36

TTRIG SIGNALS on PINS

PINS
PIN7
PIN6
PINS
PIN4
PIN3
PIN2
PIN1

+ BIT3
- BIT3

+ BIT2
- BIT2
+ BIT1
- BIT1

+ BITO
- BITO

m— TTIN[15:0] [3:0]
= ENTTIN [15:0]

0v00

LVDS387 drives 350mV -10dB of 20m cable (350mV+0.3162)=110 mV > 100 mV of LVDS386

Driver common mode voltages: LVDS387 =+1.3V; DSOOLV047A...+1.2V
LVDS386 rec. accepts common mode voltage = +0.3..42.3 V
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Pos. BIAS voltage about 1.8V
Neg. BIAS voltage about 0.7 V

BIAS NETWORK for LVDS
STUBs to R as short as possible

ENTTIN_15

TTIN15_0
TTIN15_1
TTIN15_2
TTIN15_3

mENTTIN_14

TTIN14_0
TTIN14_1
TTIN14 2
TTIN14 3

TTIN13_0
TTINI3_1
TTIN13 2
TTIN13 3

IN4007  IN4007 R303 R302 R308 R310 R309 R311 R301 R312
LV3 V3 DO-204AL DO-204AL
DIOI§  DIOI7
. 99 . U  Us%n vs%n 5% Y58 %% Y5%n Y5
CON16 S1Z ede glu gaed ey gend deen dend deen diid i
| 2 S OF S R Bl@p Rorp BlodAr B64P2 B4R B642 B4R IC31
opter-shield pin cut off 470R| 470R| 470R| 470R 470R 470R 470R 470R bSCEvE
|
Al 71 ®LVDSIS ON LVDS15_0Pm o R267_ L1 AlA+ GND
A2 =i ELVDSI5 0P b e 6110003 5
3 L RO40; L 4 AlB-- LV3V3
A3 ELVDSI5 IN — 3
. LVDSI5_IPm — B A2A  LV3V3
A4 mLVDSI5 1P - R268 dainied 5
3 . LVDSI5_IN® R0 —®—%— A2B  GND
AS 51 mLVDSIS 2N LVDSI5 2P® 2| A3A  ENA
A6 e=msbg———m [ VDS15 2P - R266 48 T00Re% 6
7 . LVDSI5 2Nm Rosos—&—8—| A3B ALY
A7 ELVDSI5 3N = i o
A8 BLVDSI5 3P LVDSIS_3Pm R ——— T R R
T3 P 139 . LVDSI5 3Nm ST —9 S | A4B S A3Y
SHLD_33 il it |l [ VDSI4 0Pm Y 2 BiA AdY |22
Bl | LVDSI4 ON INDosos 79201 - R262—dé100me8— 0 g 5
= LVDS14 ON® RO40 L BIB-- £ ENB 2%
B2 HLVDS14 0P = 1 5 54
T _ LVDS14_IPm ;S B2A 2 BIY
B3 ELVDSI4_IN - Ro61Y seied 2 -
p LVDS14_ LVDS14 INm oA @ BB £ B2y
B4 =3 mLVDS14_IP LVDS14 2pm » 3 p34 = B3Y
BS ELVDSI4 2N ~ R263"—deToored— 4 2
y . LVDS14 2Nm Y B3B B4Y
B6 == u LVDS14_2P LVDSI14 3pm . 51 BiA GND
B7 v 8 LVDS14 3N S14 3NE R264 % 100RS 6 4 3
. L usTs 3P LVDS14 3N Rowr——%o— BB LV3V3
7 3P 140 LVDS13_0Pm y S— CIA  LV3V3
SHLD 34 7 - R25® oo 8 :
- 7 IND080S 79201 LVDS13 ON® RO40: L CIB o , GND
cl g7 | ®LVDSI3_ON LVDSI3_ Ipm » 2 1 coa ¢ & cry
2 ® LVDSI3 0P - R257—dsiored— D0 pic)
9 LVDSI3 IN®R ROA0; L C2B 2 & C2Y
= 3 ®LVDSI3_IN - _ 21 % 7
s > LVDSI3 2Pm __ A 5¢ a3y
S C4 === mLVDSI3_1P E R259—ds oo 22 83
= T . LVDSI3 2Nm Y C3B 4 £ cay
N s ELVDSI3 2N — 23 L 4
= ) . LVDSI3_ 3Pm ___ C4A & % ENC |74
S C6 =i ® LVDSI13 2P RO —T 24 24 41
o 3 = LVDSI13 3N® ROA0; L C4B © z DIY
C7 - ® LVDSI3 3N 17 0pm _ 25 1A 28 0o
8 = mLVDSI3 3P LVDSI2_0P R258 deied 6 | DlA bzy
SHLD 35 5 S L | LVDSI2 ONm 05 i piB D3Y
- DI 25 mLVDSI2 ON INDOSOS 79201 LVDSI12 1Pm R25 F— 3 D2A D4Y
6 . LVDSI2 IN® 05 D2B END
D2 =il mVDSI2 0P _ 9
7 LVDS12 2Pm ___ DA GND
D3 emmmime —m [ VDS12 IN - R254 b 100 0
P LVDSI2 2Nm o0 D3B  LV3V3
D4 et —— @ LVDSI2_IP _ 1
0 LVDS12 3Pm i D4A+ LV3V3
DS et —a LVDS12 2N LVDSD> e LVAR R 21 D4B--  GND
D6 =5 mLVDSI2 2P ~ ROA0
D7 AW LVDSI2 3N . . 75LVDT386
] D= ®LVDSI2 3P Do not solder 100 OHM resistors if 7SLVDT386 are used. [ DGGe4
oluter shield pin cut o . . .
75LVDT386 contain 110 Ohm builtin resistors. 253
ERNI MJHS-G51-88-4B LV3v3o—_ m
Datasheet page 36 — TTI \] [1 5 :O] [3 :O] £ %
. 1
—— ENTTIN [15:0]
TTRIG SIGNALS on PINS
PIN8 + BIT3
PIN7 -BIT3
PIN6 + BIT2
PINS -BIT2
PIN4 + BIT1
PIN; - BITI1 LVDS387 drives 350mV -10dB of 20m cable (350mV+0.3162)=110 mV > 100 mV of LVDS386
IIZINI + ]gITT(? Driver common mode voltages: LVDS387 = +1.3V; DS90LVO047A...+1.2V

LVDS386 rec. accepts common mode voltage = +0.3..42.3 V

= ENTTIN 13

TTIN12_0
TTIN12_1
TTIN12 2
TTIN123

ENTTIN_12

C252

Ei EE EE EE EE E}
SS S S S S S

z z z z z z

—ng —nE —nE —nE —nE —n?

C251 _C250 _C249 (248
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070D
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CS5206 Linear 6A Voltage Regulator

|| 4FP17 GND

DIOl TABpin=LVIV5 1

LV TAB NC

—4$P18 LVIV5

LVIV5 REG JP27 LVIV5

0800
a asvo

1Nge
(9}
1%
a
3
&
AN 5080d

C24
IOONFI

Heatsink must be mounted isolated

X1
HEATSINK_SKj31

3V3
° e °
LV3V3 ic s #=(N  OU

V_ref
(1.240...1.254..1.266)V/68.1 = 18.2...18.4...18.6 mA >10mA
250 mV /(18.2...18.6 mA) = 13.73...13.44 Ohm
Adjust voltage with R131 =475....562 Ohm
I adj=54 uA...can be neglected
all resistors for CS5206 in metalfilm

* —o ey

o 032 4 i P28

2 g fca =S
G g [ -

‘; & 5 100NF JP29

R

1.5V for FDL chip

copied from FDL board

PSB-CARD-9U

POWER PSB

HEPHY VIENNA
ELEKTRONIK 1 sheet | of ]

modified by: H. BERGAUER
checked by: AT+MP
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NORD MIS 076 connector

SOUTH MIS 076 connector

3Kpins_bank4: AD11,AD12 //AL6,AL7

3Kpins_bankl: A8,A9 CONG6
TDO PSB-—% C4 MEZZ957N B3 3; PSB_TESTS NC " CON6 w
T™MS_PSB £ 10 Bs (=2 TTINI4_0 2 NC MEZZ9579.D9 -2 PROG_DOUT
TTINI4_| m——t2- E6 B6 TTINI4 2 NPWRDWN BE————# AHS ADI0 (22 NINIT_PSB
TTINI4 3 i b7 s TTINIS_0 TRZjﬁ::E AF§ AK7 TR2_05
TTINIS_ | m————24 D6 Kil TCK_PSB TR2 04 AES AK6 TR2.03
TTINIS 2 R Co B4 TTINIS 3 AL7 AL7 AG6 DONE_PSB
A8 A8 A7 PSB_TEST4 AL6 AL6 AJ4 CCLK_PSB
A9 4 A9 A6 PSB_TEST3 TR2_02 AHT AJ8 TR2_01
PSB_TEST2 W L BT Ad PSB_TESTI TR2_00® AH6 AJ6 2 B TTIN3 3
PSB_TESTO B9 o 1 AS 75 VD 1.0 TTIN3 2 AK10 AE10 15 TTIN3_1
VD I 1 Hi2 &0 g == VD 12 TTIN3_( AKO ) AE == TTIN2 3
VD 13 HI3 F7 =2 VD I 4 TTIN2 2 AL4 0P TAG10 i TTIN2_|
VD15 E9 Ho (22 VD16 TTIN2_( ALS AGI1 22 TTINI 3
VDI 78 El0 G (= VD18 TTINI 28214 AC10 AF7 2 DIN_PSB
VD_I 9.—*‘—| G10 All T VD 110 TTINI 1 ACI11 AG7 3 TTIN1_O
VDJJII—% G9 Al0 4" VD I 12 TTINO 3 L ALS AKI11 2'3 TTINO 2
VDI 13m0 BI1 clo = VD I 14 TTINO_1 2 ALY AKI2 2 TTINO_O
VD 1 15m——£ BI0 cii IRQ_FR_PSB RECI_T58———— 24 AJI2 AHI12 RECI_14
R PSBE———s2H D1 Hil =2 EN_PSB RECI_13 2L Al AHIT 2 RECI_12
EN_PSB, MEM-—NT DI2 HI10 I NDTACK_PSB RECI_11 al AE12 AJl3 > REC1_10
NBERR_PSB - EI2 Gl = RECI_09 2L AETT INSER RECI_08
VA2 = Bl G2 =t ADI1 2 ADI I AGI3 RECI_07
VA L4 K12 Al3 =2 ADI2B———s2 ADI2 AGL2 2 RECI_06
VAL6 L K13 A2 =L RECI_05 2 ALI0 AF12 (22 RECI_04
VA LS = BI3 ci2 = RECI 03 £ AL AF13 22 RECI_02
VAL 10 = BI2 cs RECI 01 2 ACI ABI3 +22 RECI_00
2 FI2 El4 =2 TRI_IS 2 ACI2 ABI2 (2 TRI_14
FI3 o EI3 TRIZ13m———s82 ALI3 AHL3 2 TRI_12
Alg €002 pi3 TRITH B8 ALID AR 2 TRI_10
D14 =2 TRI OQEEE AB14¥OP “AK 14 5 TRI_08
3 TRI 07 AC14 AKIS TRI06
114 33 TR105 gg AF16 ACIS 4 22 TRI_04
cis =2 CLK_LOCKED PSBE———+#22- AG16 ACl6 22 RESET_PSB_CHIP
Clo =2 PSB_TEST6B———501 AHIS AGIS (2 CLK_FBIN_PSB
F15 0. CLK_TO PSBI—£7— AJlS AG14 o7 CLK_FBOUT PSB
F14 RESET_DCM_PSB_CHIP! AF15 AL15 CLK80 TO_PSB
15 Zo INACTIVE ; AF14 AL14 2; BCRES_PAN
K4 =X TRI_03 2 AE14 AD13 2L TRI_02
FI6 TRI_01 7 AEIS ADls 2L TRI_00
F17 RECO_15 L ACTT AEIT 1 RECO_14
HI7 RECO_13 ABIS AEI8 RECO_12
HI19 RECUJIEEE AF17 ADI7 Zg RECO_10
c19 REC0_09 221 AG1T ADI6 & RECO_08
c17 RECO_078——5 AJl6 Acio & REC0_06
s =2 REC0_05 2 A7 ACIS 2 RECO_04
KIS REC0_03 AF18 AK17 REC0_02
7 ous DIS :g RECO_ 01 Zg AF19 All7 Zg REC0_00
2P S g TRO_IS 2 AGIS, L ALIT =2 TRO_14
K19 TROJ}I—% AGI95 P IALIS = TRO_12
K20 TRO_I1 2 AL20 A (22 TRO_10
E20 TRO_09 ALI9 AHI19 TRO_08
E19 TRO 07 gg AK18 AB20 ;g TRO_06
BI19 TRO_05 L AK19 ABI9 (L0 TRO_04
B20 TRO_03 2 AD20 AF20 TRO_02
D21 TRO_01 ADI9 AR21 TRO_00
D20 {252 AC20 AC20 A120 PSB_STATUSO
21 CH3 4 AC21 AC21 AJ19 PSB_STATUSI
122 1 22 PSB_STATUS2 AE21 AG20 PSB_STATUS3
B2 B22 CLK_DAQ! AE20 AG21 DAQ D 27
B21 B21 DAQ D_26 AK20 AC22
2 H22 :2 CH3 2 DAQ D 24 AK21 AB21
CH3_1 24 A21 H23 =2 CH3 0 DAQ_D 22823 AJ22 AL22
CH2_26 24 623 c2 B2 CH225 DAQ_D_ AL21 AL2I 2
CH2 24 2 G22 c23 12 CH2 23 DAQ_D_I8 AH20 AE22
CH2 22 - D23 F20 (22 VREF_0 DAQ D_16 AH21 AE23
CH2 21 S D24 group 4 F21 1= CH2_20 DAQ D_l4m AG23 AK22
CH2_19 S A2 B26 (22 VREF_0 DAQ D_I2 AG22group 4AK23
CH2_18 2 A23 B27 =22 CH2_17 DAQ D_I AF25 AK26
CH2_16 S G4 €26 122 CHIX 27 DAQ_D_8 AG24 AK25
CHIX 26 2 E25 24 CHIX 25 DAQ D 6 AJ27 AH25
B2g m 1 528 D26 m CHIX 24 DAQ D_4m AK27 AG25
F25 2 25 D25 CHIX 23 AH23 AH23 AL28
CHIX 22 2 F23 B2S B25 AH24 AH24 AL27
VREF_ T F24 B23 =L B23 DAQ_D _( AK28 A4+
CHIX 21 2 A28 E26 2 HSWAP_EN_PSB A AK29 Ans 2 SEL_SLAVE_MODE
CHIX 20 A27 D27 NPROG_PSB AL24 AL24 AJ26 BCRES
MEZZ047 MEZZ957 Hevice AL23 AL23 AH26 (=2 LIRESET
MIS-076-01-L-D 3Kpins bank0: B23,B25 MEZZR37 MEZZ957 Hevice
SYM_CHECK-AT 120504 MIS-076-01-L-D

DECKLﬁCHECK:240304

SYM_CHECK=AT 120504
DECAL_CHECK=240304

CON6 3Kpins_bank5: AJ23,AJ24 // AC20,AC21 // AL23,AL24 // AH23,AH24
P CON6
pwi3  GND PWI_I
PWI1_4 PWI1_2
PWIS PWL3  GND
PW2 1 PWI_4
PW2 2 PWI1 5
pw23 LVIVS LV1V5 ;x; ;
g%’g pw23 LVIVS
PW3 1 PW2 4
i
iy OND PW3
PW3 S Twi3 GND
Wi VCCO_0 LVIVIO pws s MEZZ957 TEMPLATE for 9U BOARI]
PW4
PW4 4 MEZZ957NP ‘;x: ; LV3V3
Az was  wezssse| | MEZZ957 TEMPLATE
- g - PW4 5
SYM“@;@%&X}"BOSO‘ devieMEZZ957 MEZZ95Tpcke PSB_CHIP
A = __MIS076-01-L-D HEPHY VIENNA
DECAL_CHECK=240304 SYM_CHECK=AT 120504 LR TRONIE sheet | of 3

Default: Apply 3.3V to VCCO_0 (=Banks 0)

FDL,AUB,AUF: Apply 1.5V to VCCO_0 (=Banks 0) for GTL+ signals APPLY always 3.3V to Banks 4,5

DEC;LicHECK:240304

11-17-2004 9:16
000 00:00

modified by A.T 13.2.04
checked by: CHECKER 0.

w



WEST MIS_095 connector

3Kpins_bank2: L8,K8 CONG6

I o1 anoe
~ GND7 GNDS8

ERR LI 3 B2

TTINI3 2 B3 DI

E

I T TTINIL3
2roup 2 yig TTINIL L
N3 TTINIO 3
M3 TTINIO_L
M6 TTING 3

bank7
bank6

group 3

group

s
o

| ©

Ezzog

3Kpins_bank3: AE1,AF1

HECK X
DECAL_CHECK=240304 Default: Apply 3.3V to VCCO_67 (=Banks 6,7)
AUB,AUF,SRT: Apply 1.5V to VCCO 67 (=Banks 6&7) for GTL+ signals

Default: Apply 3.3V to VCCO_123 (=Banks 1,2,3)

MEZZ957 TEMPLATE for 9U BOARDS

3Kpins_bank6: AA24 ABSFHR] | MEEBSevice
YM [EC]

CON6
CONG6 o
i3 GND
GND e
PWI 5
LVIVS W21
PW22
PW2 3
veeo 123 5 Ve
GND
LVIVS
LVI
GND
[es—
o devic

EAST MIS_095 connector
CONG6 | 3Kpins bank7:

GND216 GND217

1,G31

m

VREF 78—

CHOX 26 l—-\%

CHoX 24—t
=

CHoX 16

L
x

T120504
0304

MEZZ957 TEMPLATE

PSB_CHIP

HEPHY VIENNA
ELEKTRONIK 1 sheet 2 of 3

modified by: AT 13.2.04 11-17-2004_9:16

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




ICLB = 4slices (as2x2)  Islice= F+G LUT, 2 FF, hor.cascade OR. XC2V3000 benétigt 3 Proms XC18V04vQ44C A T Ich hoffe dass XC2V2000 gentigt.

Device  Row x Col. /Slices/RAM kbits/Multiplier/RAMBlocks (Kbits)/DCMs/maxIO pads XC2V4000 benétigt 4 Proms XC18V04VQ44C
XC2V1000 40x32 5120 160 40 40 8 432 o s \

XCOVIS00 48x40 7680 240 8 8 s 8 XC2V6000 benétigt 6 Proms XC18V04VQ44C
XC2V1500: =15360 DFF XC2V2000-4BF957 xxx io

XC2V1500-5FF896 413§ XC2V3000-4BF957 xxx io

Monitor RAMSs: (192+16+68)/16 = 18R AMblocks Ri%gEnf(DPM)
18R AMblocks RO-Buf (Fifo)
IRAMblocks BX-Buf
IRAMblocks L1Aqueue 1 RAMblock =18 kbit DPRAM

VREF, CLK, Special PINS have to be on same pins on both MEZZ boards.

RESET Signale to PSB chip
RESET_DCM_PSB...resynchronizes CHIP to CLK
RESET_PSB...==> GSR to STARTUP...resets all registers
INACTIVE ==> GTS to STARTUP...releases 10 pins

NSYSRES ==> reconfigures PSB chip from PROM

PSB CHIP: REFDES =CON6

T —— EN_PSB MEM

O Bank 4 Nets copied from PSBOU schematicyp, [15:0]
PROG DOUT VAT 0]
Bank 4, 0 goes to TEST Point BX_[11:0] ) .JT&.
To Front side ._.SIISRO&[TZ'O] 40 VME '712 I‘:Sg
FRR LEDR—8 3 Panel 43VME 16 RO-bus " NDTACK PSB_-
NACTIVER——= ane NORD CH3 [31:0] Bank 1 NBERR PSB_-
Bank 1 GTLP CH2 [31:0] . SET PSB CHIP
GND  LVIVS  GND  VCCO 0 Bank 4 RESET PSB CHIP
M M —CHLBLOL +3 Bank 4 LK LOCKED PSB,
PSB_TEST[7:0 CHO [31:0 - 7] s
_TEST[7:0] 64 TTIN O oD _[_]_cmx L0 Bank 4 = NPWRDWN B
— bankl __bank0 — I —
o 1 72/70 oo =X DTS
[15:0] [3:0] 4 217 “air -
TTINI5:01 [3:0 WEST § 0 s Z BT orie; TESTPOINTS for internal Signal
10
TR[3:0] [15: oD MEZZ957 oo — CONIT
[3:0] [15:00] 64 TR data | bak3gsen ssy P ==>51 per bank pehTINIE 3 TEST_PINT
. . TEST PN
REC[7:0] [15:00] LVIVS 76/68  76/68 LVIVS }};gg}ggg-—b— TSt m:
i bankd  banks i ?ggj%gia TeST PN
PSB_TEST1 TEST_PINI
GND GND PSB TESTO®—]
[TAG SIGNALS R I s s e e
TDO_PSB 128 REC data b v G v TESTIY
TDI_PSB N
“ aTVS PSB SOUTH 29 CH Links g‘;}f&g”’]
TCK_PSB — =
Bank 4CLK FBIN PSB,™, CLK FBOUT PSB 5CLOCK 4 PSB STATUS PSB_STATUS[3:0]
e Bank 4 -_—
TP16EL] SH- TP16CLI _PSB

CLK80_TO_PS
Bank 4: GCLK2P

#——#=TP94 DRILL_22MM == IRESET
= J——#=TP95 DRILL 22MM Bank4 =—aL1A

N =———=aBCRES
2

< LVIVS

LVIVs
£ a0 3 g £96 1% 4098 s
VREF 6 =
TPISYRI] TP19VREE
L VREF 7=1.0V =+

Rows

3

Shaaiswar oy VREF 0= 1.0V VREF_6=1.0V

o s 5] PSB-BOARD-9U

PSB CHIP

Lo i . |HEPHY VIENNA h £
NPWRDWN_B is bidirectional pin!|EL EKTRONIK 1 sheet 3 o 3

NPWRDWN _for each Virtex chip necessary!| modified by: AT 10-20-2004 15:08

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




R31710k

= RDRQST L

BX L[11:0]

NEN_BACK_REC

NEN_CHLINK

NEN ROBUS=

AC %i) :
INACTIVE =——¢
LZ\/ 19

1C38 L

1

C259

100NF
C0805

———————=a LV3V3BIAS
| C3 b ||
I  wne

— sapi0s EN_CH_LINK_D
» = EN_CHLINK

D

T4LVCO2AD
SOI4NB

GND:7

c— e S .
LV3V3 - 1C36 STROBiL[Z.O]
R320 22R $ | IDIR  TOE (4§
STROB [2:0] STROB 2= " 1BI 1A1 27 ® STROB_L2
— STROB_|m——dsab B2 1A2 (R ® STROB LI
STROB (W #s B3 1A3 |} = STROB_LO
RDRQSTI TR 1B4 14 1
BX I1® 4 IBS % 1AS mBX L11
BX 10® - e T 1B6 o 3 1AG 4L mBX L0
. BX O e 1B7 7 2 1A7 % mBX L9
to PSB Chlp BX_Sm——; e 1BS £ = 1A8 mBX L8
BX_ 7m L X 2Bl ¢ 5 2Al i—- BX_L7
BX_6® - & om2 2 2 2a2 [ mBX L6
BX 5B o da 283 2 %2A3 PR mBX LS5
BX [11:0] BX4m T B4 Z2Ad R mBX L4
— BX 3B T 2B5  2A5 4 mBX L3
BX 2m T &6 246 [ uBX L2
BX I ® T #2m7  2a7 M ®BX LI
BX 0 -—@——%ﬁ— B8 2A8 égz—- BX_LO
22R #' IR - 20E »—’
74LVCH16245A
SSOP48

to/from PSB chip with internal 25 ohm serial term.

LIVE INSERTION
LVCH16245A: OUTPUTS not protected for live insertion [ Vout<Vcc(instant.)+0.5V]

/OE with R-pullup to disable outputs at begin; later enable outputs by FPGA
ABT,BCT,LVT: Vin<7V,Vout<5.5V, 3-state power-up circuit(Voff=2.5,1.8V)

serial termination for BX ...as protection against 5V

wsp109 NEN_ BACK_REC

DAQ D [27:0] 1C37
LV3V3 TXIN4 °4—mDAQ D 4
DAQ D _5m—%— TXINS TXIN3 23— @ DAQ D 3
DAQ D _6 £ TXING TXIN2 EDAQ D 2
DAQ D_78—#{ TXIN7 GND
GND TXINI 24— 8 DAQ D 1
DAQ D _8m—£— TXINS . TXINO 24— @ DAQ D 0
DAQ D 9m—¥ TXINO 3 TXIN27 P4—m DAQ D 27
DAQ D 10m—$— TXINIO 3 & LVDSGND
o LV3V3  Z £ TXOUTO- 4 mCH 10D ON
DAQ D_IIm—¥J TXINII & & TXOUTo+ ¥ —® CH_10D0
DAQ D_I2®—— 4| TXINI2 3% TXOUTI- (¥ ®CH 10D IN
DAQ D 13® TXINI3 7 2 TXOUTI+ ECH_10D_1 = CH 10D [4:0]
4| GND E « LVDSLV3V3 CH_IOD_[4‘0]N
DAQ D_I4m——#{| TXINI4 55 LVDSGND | — 10D _[4:
DAQ_D_I5®—%% TXINIS Z  TXOUT2 ¥ mCH 10D 2N
DAQ D_16m TXIN16 TXOUT2+ | % CH 10D 2
LV3V3 TXCLKOUT- ®CH_10D_4N
DAQ7D717I—% TXIN17 TXCLKOUT+ ; ®CH_10D 4
DAQ D_18 TXINIS TXOUT3- ®CH_10D 3N
DAQ D 19 TXINI9 TXOUT3+ 3= CH_10D 3
| GND LVDSGND
DAQ_D_20m—#2| TXIN20 rLLGND | Differential Lines Zo=50 ohm ==> Zdiff =~100
DAQ D 21 TXIN21 PLLLV3V3
DAQ D 22 TXIN22 PLLGND EN CHLINK
DAQ D 23 TXIN23 PWR_DWN “"‘3% -
LV3V3 TXCLK_IN CLK DA
DAQ D 24m—#1| TXIN24 TXIN26 4@ DAQ D 26 -DAQ
DAQ_D_25 81 TXIN2s GND 110 CLK DAQ
DS90CR287
TSOPS56
LV3V3

0r0D

T T
ANOOT
ANOOT
ANOOT
ANOOT
ANOOT
ANOOT

(209,9 C268 4 2600, 267, C264, 2SHSYOCR287 must not enabled without a CLOCK signal.

20%0:

20%0:
20%0:
20%0:

20%0:

PSB-9U

RO _CHLINK _PSB

HEPHY VIENNA
ELEKTRONIK 1

sheet 1 of 1

modified by A.TAUROK 11-11-2004 19:01

checked by: A.TAUROK

10-14-2004 9:55




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

|
47 Ohm resistors protect the Virtex drivers against overvoltage spikes. :

D1 =VCC on BACK6U
D1 =LV3V3bias on BACK9U

IC40 | ¢ CONI

DIR=H - B to /

IDIR VBIAS D00 +5V 1 LV3V3BIAS_V LV3V3

1A1 ] D0l GND IN4007

D02 RETRY*
D03 A24
D04 A25
D05 A26
D06 A27
D07 A28
GND  A29

SYSCLK  A30 3 VCCBIAS VCCBIAS V
GND A3l 1 _

NDSI m— DSI*  GND N TOLERANCE=5% ) . ) | CERNIND

NDSO m— 3 DSO0*  +5V ;] é
NWRITE B4 WRITE*  DI6 TOLERANCE=5% 7%

GND GND DI7
NDTACK m— DTACK* DI§
i GND GND D19
2DIR OE NOE_VD_V NAS B AS* D20
74ABTE16245 GND GND D21

SSOP48 NIACK st TACK* D22 .
N_IACKIN Bt IACKIN® D23 ; |—#=TP79 GND

NJACKOUT::t IACKOUT* GND 3
V_AM4 AM4 D24 S \ y CERN_IND
2

] A07 D25
A06 D26
A0O5 D27
VCCBIAS A04 D28
o A03 D29
1C14 V_A2m A02 D30

VCG TP42 NOE_VD_V VCCBIAS VﬁAll—ég AOL D31 3 8
mACTIVER—45 ) 3 ) NC Bt A3 2V GND GND
NOE_VDm—# NOE_VD_V — RUNNING vee vm-s 3 5V 45V VCCBIAS_V ||—#e=TP86 GND P26

NC BBSY*
) EENC yeopia = L8 Lv1V8 V not used anymore NC BCLR* LV3V3 LV3V3 V
- NC ) o

VCCBIAS o . CERN_IND
NC ACFAIL o

LVIVS V y 18V

% J¢ 3

EEmat-4 NBERR_I 1c3 +1.8V
B

LV3V3BIAS_V

CERN_IND

VD_I_[15:0]
—

z<lgig1gg21g12121=g 152122512
=li=l=li=l=l=lislisli=i=isEi=isi=Eis

VCG
NDTACK 1 1713 >4 5 NDTAC 0 it
TP14 Dcof 0 - sy
NDTACK 1} 18V
+1.8V

NBERR I S BER o
2 +1.8V
3 oL +1.8V
T e
AMO

Keep NDTACK NBERR inactive while VME64X chip is unconfigured v- g o

AM3
b Unused 2.5V plane can be connected to 3.3V optionally on 9U backplane
SERDATS if GTL-6U is not used anymore in Crate L4

2
op LV3VIHO————————————————&7"e—a [ V2V5 V

. & CERN_IND
inverted values e (Local Net)

IRQ4*
IRQ3*

IRQ2* \H—h-TP78 GND

Geographical Addresses - “sSTORY
;(; . GND TAB pin = OUT Voltage

Parity bit: for odd parity = O : . = LV2V5_REG
slot=1: GA=0 0001 => GAP=0 V3! : HEREN p o
slot=2: GA=0 0010 => GAP=0 Vv-38 Dié <33y
slot=3: GA=0 0011 => GAP=1 “&% ,

NC o SYSFAIL* k= —
ete Neres . - , , S 2 should be TANTAL !!
NSYSRES SYSRESET* +3.3 LV3V3_V N should be AL !!
WORDE LWORD* BGND Value to be defined see data sheet LM 1085

See VME64x.pdf page 10 Table 33\71%; : ams

A23

e sz ey ' L v Do not use LV2V5 and LV1V8 from BACKPLANE-6U

A20

LV3V3_ V

CERN_IND

Do not solder this part.

LV3V3

I JOLDENNOD Y9IINA

#P113 Lvavs

79 LV2V5_VME

S L —¢——#= TPI6Y NSYSRES I > A9 123 o LV2V5 and LV1V8 will not be connected on the Backplane-9U
¥ V3ivy O Al17 b Z. GND
100NF ! I NSYSRESI  R313 Al6 /!
e e PSB-CARD-9U
6 5 K Ald4 42 L<V2V5 A% — -
NSYSRES_VMEG64s— 3} ‘ from VME-P1 2 Al oD ‘ N
. Jiv )y
2 — r NSYSRES_VMEs<Jisy ] i i
I L
"SI protection Resistors against voltage spikes from backplane. ::t (A0S ONE GND
o T . vee v HEPHY VIENNA
VMEG4 M_FREE ELEKTRONIK 1
LV2V5_V not used ¢ .
- o edaymore modified by: H. BERGAUER 11-17-2004_16:59

4IC39 : Al 5V LV2V5_V
NSYSRES_PSBe— 112 A0 LV2V5 v VME INTERFACE PSB
VMEG4 P12 sheet 1 of 3
checked by: A TAUROK 8-18-2003 16:53

Stecker und Signale mit GTL und TIM schematic vergleichen




S—RNWEUL

<<<<<<<<
lvlvlvivivlviviv)
|

I—$P141 GND
I—$P117 GND

NSYSRES_I see sheet 1

NC

. VMEG4X TST 3 ot
-t
TP43  VME64X_TST 3 SOV

NIACK

Also as TEST OUT from VME_FDL chip used. TP48 ASCYC w————— a8l E e ASCYC NDTACK EEEQEKI !
‘Also as TEST_OUT from VME_FDL chip used. TP49 ASSYNC =w——ABICZ . assvve NBERR MR
‘Also as TEST_OUT from VME_FDL chip used. TPS0 ASPULS e ASPULSZ . qpyis TST_OUT 2 #=TP10 VMEG4X_TST 2
DSCYCE VMEGX TST |
SaSXEE«— pscve TST OUT | e #=TP11 VMEGAX_TST |
S« DSSYNC NRETRY #=TP13 NRETRY
DSPULSE DULS /3V3
WRITE IG DSPULS LV3V3
‘WRITE_I NVME_OE
D08 O LV3V3 VME_DIR
Also as TEST_OUT from VME_FDL chip used. TP4 Do DO§ 0 NAS
Also as TEST_OUT from VME_FDL chip used TP130 L e DosE NDSO
Also as TEST_OUT from VME_FDL chip used TP131 D16 EO —e—DIOEO 2o pis ko NDS!
TP38 BLTiACCESSW BLT_ACCESS NWRITE
TP39 SINGLE_ACCESS=wSINOLE ACCESSZ  g\Gik accrss NC NLWORD
= GND NLWORD | »3—————————"——————fs= TPS NLWORD
DTACK EXT! RESET_MODE AMO
DTACK_EXT AM1
BERR_EXT -EX

RI7 ® VMEG4X _TST BERR_EXT AM2
TP40 VMEG4X_TST 4m— RIT__ VMEGIX TST « ST OUT 4 AM3
- Lim—em VAL All AM4
1 S AL LV3V3 - |—#=#p173 GND

1 LV3V3 AMS .
. & A3 GND

Al4 I C 2 GND_CKLK ’—u-'rpsz CLK_VME64
GND

DEDICATED INPUT NGAO

S31 DEDICATED INPUT CLK CLK VMEo64
DEDICATED CLOCK DEDICATED INPUT NGAI -
$30 DEDICATED INPUT VCC_CKLK
LV2V5 GND
AlS NGA2
Al6 NGA3
GND NGA4
A7 LV2V5
A8

NGAP Ids-h-i-‘

VA I [241] VA 19 A9 N_IACKIN 0805 T N_IACKIN

— NG ATIO N_IACKOUT N_IACKOUT

Alll A23

LV3V3 A22
A2 LV3V3
A3 A21
All4 A20
AlIS A19
All6 AlS
A7 Al7
NC
A8
A119

NSYSRES [ —#——

2 NIACK 4= TP9 NIACK

OE_VD

S T

DR TP12 NOE_VD
Al
DSO
DSI
WRI

4= TP NAS

6= TP6 NDSO
6= TP3 NDSI
6= TP7 NWRITE

D234 9I7

TE

RESET MODE

[

88900

EP1K10QC208-3

VME64X_CHIP

JP77

VME64X CHIP

)
>
<
Z
®

REMARKS:

3.3V fehlen: 22 42 118 146.....pdf falsch?? Ja, pinfile ist Refery
2.5V fehlen: 33 48 91 130 201....pdf falsch?? Ja, pinfile ist Re
Dedicated inputs als GND definiert: 78 80 182 184

Unsused CLK pin als GND definiert: 183

CONF_DONE

nCEO
TDO

TCK
LV3V3
nSTATUS

R336 10K

ROS0S

: i PSB-CARD-9U
I 1 VME INTERFACE PSB

HEPHY VIENNA
Baseaddress h sheet of
$31-S24 not used by VME64 S ELEKTRONIK 1 2 3

S31-S24 necessary for standard VME logic - : modified by; M:PADRTA 10-25-200471 7:44

: s2
If required solder SMD Jumper to make a baseaddress.

1-2==>H=1'// 2:3==>"L'=0' ; l checked by: AT+MP 110504




LV2V5_VME

nCE
TDI
LV2V5 152
1o
NC
10
10
NC

b
%
S
GND_123 =>4
S
GND_109 ==bs-2-9

10 10
1o 10
o 10
1o 10
1o 10
10 10
10 LV3V3_98
10 10
LV3V3_165 10
1o 10
1o 10
10 10
1o 6}
1o NC
GND_171 10

10 pins for 3.3V o 1o

10
10 10
1o

10

LV3V 10 st

5 5 I~ 110 LV3V3_84
LV3V3_178 V0|
10 GND_82 This pin is the power or ground for the ClockLock and
o GND_CKLK ClockBoost circuitry of a PLL. To ensure noise re:
GND_181 DEDICATED INPUT the power and ground supply to the ClockLock and
DEDICATED INPUT CLK ClockBoost circuitry should be isolated from the power
GND_183 DEDICATED INPUT and ground to the rest of the device.
DEDICATED INPUT VCC_CKLK If the PLL is not used, this power or ground pin should
LV2V5_185 GND_76 be connected to VCCINT or GNDINT, respectively
10
o

GND_188
o
/0
/0
/0
10

LV3V3 194
o
/0
/0
/0
10
o
NC
/0
/0
10
o
Lvavao—ﬁ‘ a o

N 10

/0

‘ O

DATA_VME64
TP62

vavm
DCLK_VME64| NSTATUS_VME64 Lo

1c2 TP61 TP71

VMEG64X_CHIP
EP1K10QC208-3

LV2V5_ 124
LV3V3_110
LV2V5_106

nCONFIG

a
S

EP1K10QC208-3

'VME64X_CHIP_POWER

18% 185 183; 18% 17

VMEG64X CHIP

@NAME

0800

S
ANOOT
ANOOT

SO
0800

||——#=TP85 GND

= GND 35
7 I
o GND 43

63

)

CONF_DONE

TCK
TDO
LV3V3 5
LV2Vs 21
LV3V3 34
NC

NC

10

1o

NC

o

NC

1o

NC

o

NC
nSTATUS

T

4= GND_20

vce
VPP

FRAGEN bitte kldren:

DCLK (33— DAL HES f DCLK 1C20 3.3V fehlen: 22 42 118 146.....pdf falsch?? Ja, pinfile ist Referenz, HB 200803

VCCSEL
VPPSEL

DATAO0

NSTATUS VMEG4 DATA N . o : ; y
NSTATUS CONFDONE VMEGH OE EPC2 2.5V fehlen: 33 48 91 130 201....pdf falsch?? Ja, pinfile ist Referenz, HB 200803
CONF_DONE T NCs : . )

NCONFIG NENIG v > NINIT CONF NCASC (B—aNC Dedicated inputs als GND definiert: 78 80 182 184

PQFP208 = 2 GND:10 PLCC20 Unsused CLK pin als GND definiert: 183

: ™0 | EPC2LC20_ VMEG64
Wi e NCNFIG VMESH [ 5 - INIT _DONE used as 1/O: 19

PSB-CARD-9U
N — VME_INTERFACE_PSB

See configdevices.pdf: HEPHY VIENNA sheet 3 of 3
Do not insert 1K resistor when internal pullup R are used in IC20: EPC2 ELEKTRONIK 1

modified by: H. BERGAUER 10-28-2004_17:15
checked by: CHECK_NAME 110504




See configdevices.pdf:
Do not insert 1K resistor when internal pullup R are used in IC20: EPC2
1K pull up resistors for ACEX . See page 8 note 3 of configdevices.pdf.

LV]Vlm LV]V
DCLK VME PSB

DATA VME PSB DCLK IC30

NSTATUS VME PSB ggTA EPC2
CONFDONE_VME PSH| s
NCNFIG VME PSB NINIT_CONF NCASC

PLCC20

NLOCKED?
. LOCKED LED
NLOCKEL VME_LED

ENTTIN I3
ENTTIN_ 14
ENTTIN_ 13
ENTTIN |
ENTTIN 11
ENTTIN_10
ENTTIN ¢ 1C29
Eﬁgmﬁ VME_CHIP_PSB
ENTTIN ( EPIK100QC208-3
ENTTIN 5 13 DOLK
ENTTIN 4 | DATAO
ENTTIN 3 NSTATUS
ENTTIN 2————————————— CONF DONE
ENTTIN |B—— NCONFIG
ENTTIN 0om—————————
NLOCKEDS®——————
NLOCKEDA4!
NLOCKED3|

NLOCKEDZIW
ElslS

Unused Dedicated CLOCK input has to be connected to GND. O

P81 RUNNING Frontpanel

L—&-T

= INACTIVE
= SET_RUNNING

vee
VPP

VCCSEL
VPPSEL

84
83
8

0

7
7
7

4

PQFP208 L

F‘% MSELO NCEO

MSELI NCE

N R34 47R 7
——#% _—aNSYSRES_VME |

TP121 DCLK_VME PSB = ROS0S
TP119 DATA_VME PSB =#——
TP120  NSTATUS_VME PSB =b#—H

122 conrpONE WME s —— | NSYSRES rggeg&gﬁr%om PROM.

TP123 NCNFIG_VME _PSB =s—«
TP124 GND =)

ASCYC  Also as TEST_OUT from VME_FDL chip used.
ASSYNC Also as TEST_OUT from VME_FDL chip used.
ASPULS  Also as TEST_OUT from VME_FDL chip used.
DSCYC

GND

LOCKED_LED

DEDICATED INPUT  NLOCKED7
VME_LED
LV3V3

RUNNING |-

INACTIVE {-

SET_RUNNING
VD10

LOCKED3
LOCKED4

TCK DATAO
DCLK

nCE

TDI

LV2V5

DATA7/io 166 GND
DATAG/io 164 ASCYC
DATAS5/io 162 ASSYNC
DATA4/io 161 ASPULS
DATA3/io 159 DSCYC
DATA2/io 158 LV3V3
DATAl/io 157 GND
LOCAL_LOOPBACK2 DATAO/io 156 DSSYNC
LOCAL_LOOPBACK1 DSPULS
LOCAL_LOOPBACKO WRITE
SERLINKI MODEISB——-} NRPWRDWN7 DOS_O

SERLINK1_MODE|4B——-3 NRPWRDWN6 DOS_E

INIT_DONE_VME SERLINK1_MODE|3®——=- NRPWRDWNS VME CHIP PSB D16_EO
TP134 - nINIT_DONE LV3V3

INIT_DONE_VME B PSS
TESTpoint only EP1K100QC208-3  sym_CHECK-NO ar A

SINGLE_ACCESS
PQFP208 RESET_MODE

@NAME=VME_CHIP_PSB DTACK

BERR

'NLOCKED2

,\
e}
4
§
N
NLOCKEDS6

DEDICATED CLOCK 183 CLK_183 -
23

3 | nCEO 206 nWS/io
CLK_LOCKED_PSB 4 | TDO 207 CS/io
TP128 LV3V3 208 nCS/io

GND
from PSB chip CLK_LOCKED_PS

Unused CLK <==GND

CLK_LOCKED_PSB
LOCAL_LOOPBACK7
LOCAL_LOOPBACK6
LOCAL_LOOPBACKS
LOCAL_LOOPBACK4
LOCAL_LOOPBACK3

SERLINK2 MODE7m——_¢
SERLINK2_MODE6B——
SERLINK2 MODE5E——
SERLINK2 MODE4B——
SERLINK2_MODE3®——
SERLINK2 MODE2®——
SERLINK2_MODE | B——
SERLINK2_MODEOE——

CATED INPUT
T

DEV_OEfio

DEV_CLRn/io

DE!

VA_T [19:] jrmm
BE%ESC ++required by symbol++
WRITE_I
D08 O Also as TEST_OUT from VME_FDL chip used.
D08 E  Alsoas TEST OUT from VME_FDL chip used.
DI6_EO  Alsoas TEST OUT from VME_FDL chip used.

VA 1 [24:] jmmmm- VA T [24:1]
VD _I [15:0]m=== vD 1 [15:0]
ASCYC
ASSYNC
ASPULS
DSCYC
DSSYNC
DSPULS #——+ DSPULS
WRITE | B——H WRITE I
D08_Om——H DO8_O

DTACK_EXT und BERR_EXT neg. aktiv!!! (VME_PSB Y84 DS-E

—
@)
[\
\O

BLT_ACCESS
SINGLE_ACCESS
RESET_MODE
SERLINKI_MODE128——3 DTACK_EXT
SERLINKI_MODE] | #——3%

NRPWRDWN4
NRPWRDWN3

Control of Input Chips
ENTTIN_[15:0] s
SERLINK2_MODE][7:0] s
SERLINK([1:0]_MODE 1 5:0] s
NLOCKED[7:0] s

SERLINK1_MODE10#——32
SERLINK1_MODER——3
SERLINK1_MODESm——3=~
SERLINK1_MODE7m——72%-
SERLINKI_MODE6E——3 i
SERLINK1_MODESE——3+%—

SERLINKI_MODE4®——:
SERLINK1_MODE3B——

NRPWRDWN2
NRPWRDWNI
NRPWRDWNO
ENREC7
ENREC6
ENRECS
GND

LV2vs
LV3V3

GND
ENREC4
ENREC3

Hetero Symbols:
10 pins ... vime_chip

Power pins ... vme_chip_psb_power
JTAG pins ... vme chlszb_]iag
Conﬁg,u:atlon pins ... vme_chip_psb_conf

14110 pins, 4 IN-pins, 2 CLK pins

Please do not remove comments of special pins.
chp unused [0-pins with Label Pxx.

Pins wj t Gonnegtion b ween case and Die are omitted.

f

V_Al
LV2vs
GND
V_A2
V_A3
VA4
V_AS
LV2vs
GND
V_A6

V A7

V_A8
20

1 Tf il

111

|— I Lol

reconfigure PSB chip NSYSRES PSB H
reconfigure VMEchip H

NSYSRES_VMEI

BLT ACCESS®——+|
SINGLE_ACCESSB——t
RESET_MODEB——t

RUNNING #——
INACTIVER——>—|
VCCBIAS®—
LV3V3BIASE—H
LV2V5_VMEB—sH
DTACK EXTE—>—|
BERR _EXTB——
IRQ_XE—»—|

BLT ACCESS
SINGLE_ACCESS
RESET_MODE
NSYSRES_PSB
NSYSRES_VME
RUNNING
INACTIVE
VCCBIAS
LV3V3BIAS
LV2V5_VME
DTACK_EXT
BERR_EXT
IRQ_X

SERLINKI MODE2B—% | ENREC2 Nur IlOCh Pll’lS 1
SERLINKI_MODE|B—% | ENRECI

s wonie—2 e Le1tungen duirfen nlchEmehr an andere Pins arige

"LK_VME64

VME INTERFACE PSB

erden da Platinen Layout bereits"g€tar,

TP83 IRQ X
IRQ X Address bits:

VA_1 31-24 : = base addr; see VME64
VA_1 23 -20 select between chips
VA 1 19-VA_ 1 1goto PSB

VME chip uses VA I 1.5

SERLINKO_MODE]5#———4 SEND_SYNC_PATTERN3
LV3V3

VA2
V_A23

IRQ_X
NEN_ROBUS
NEN_CHLINK
LV3V3

T
o'

GND
SERLINKO_MODE148——4 | SEND_SYNC PATTERN2
SERLINKO_MODE13®———=€-+ SEND_SYNC_PATTERNI
SERLINKO_MODE|28——=-+ SEND_SYNC_PATTERNO
SERLINKO_MODE] | B——+ LINE_LOOPBACK3
LV2Vin = g

2= NEN_ROBUS
| = NEN_CHLINK

to BackplaneChips

NEN_CHLINK =1 switches Channel Link chip OFF.
Combine register bit with CLK_LOCKED_PSB to switch Channel Link chip ON/OFF.

=t

5
7

DEDICATED INPUT
79 DEDICATED CLOCK

Q
z
IS}
ACK:
Cl
Cl

GOPBAS

LINE_L{

JTAG_JP_OFF

50 | TMS
51 | TRST
52 | nSTA'

NPWRDWN_B

NLOCKEDI

NBERR_PSB

STATUAS SEL_PROM

NTPWRDWN3

NTPWRDWN2

NTPWRDWNI

DIN_PSBV

DONE_PSB_V
5

GND

3V3
NINIT PSBV
TD_VME2ALTERA
VX T™MS

TD_ALT2VME

V_X_TCK
LV2V
TD_XIL2VME
ENPSB

TD_VME2XILINX

_.
LINE LﬁOP
LINE_LOOPBACK(
NTPWRDWNO
LV2Vs
RESET_PSB
RES_DCM_PSB
77 VCC_CKLK
CLK_VME
IRQ_FR_PSB
NVME_CONF

ENTR1
ENTRO
3 NPROG_PSBV

RESET Signale to PSB chip

RESET DCM_PSB...resynchronizes CHIP to CLK
RESET PSB..==> GSR to STARTUP...resets all registers
INACTIVE ==> GTS to STARTUP...releases 10 pins

NSYSRES PSB ==> reconfigures PSB chip from PROM

GND

01

3
7
S
4

9
0
Al
Al
7
Al
8
9
s
8
3
4
6
7]

SERLINKO_MODE10!

SERLINKO_MODE9

SERLINKO_MODES#—+——'

SERLINKO_MODE7#———

SERLINKO_ MODE6®—————

SERLINKO_MODESB#———

Configure Xilinx PSB chip by VME using Config plnsSERLINKO MODE4#————————————

SERLINKO MODE3#———

SERLINKO_ MODE2B————————————————

SERLINKO MODEIT

CCLK PSB Ve CCLEPSBY. |

DIN PSB_Vm————gm DNCPSBV. |
NINIT_PSB"V seas NINIT_PSBY

DONE_PSB_ Vt

NLOCKEDI
NLOCKEDO — &= TP126 WR_PSB

CLK_VME '“’_T_me (—4&= TP127 EN_PSB

—#= TP125 RESET DCM_PSB
TST CLK_VME = TP192 RESET_PSB
22R  RIZ3 SB
TPI70 -
TST_CLK_VME

i

L—=aV SEL BACKPL ~ —f>
L——=V_SEL CABLES —B
L =JTAG_JP_OFF(status) <}—

L =STATUS_SEL_PROMS <}—
————= NVME_CONF —

TP77 NDTACK_PSB
4~ TP93 BERR PSB
—#= TP129 IRQ FR_PSB

NDTACK PSB
NBERR PSB
IRQ FR_PSB

VME_CHIP_PSB is copy of ACEX208 symbol

PSB-CARD-9U

VME 10 PSB

HEPHY VIENNA
ELEKTRONIK 1 sheet | of D)
10-25-2005_10:05

modified by: AT JULI 2004
checked by: AT+MP 120504

NPWRDWN B

EN_PSB_MEMs— _ga _Exrsp | B WR_PSB
V_A TCK R EN PSB
TCK_VME_ALT! SB RESET_DCM_PSB_CHIP

VATTMS
?[;‘gf‘\mg’;g 15 UMEJALTERA ZSZBR # » = RESET PSB_CHIP™
R332

TDI_ VME_ALTR——

50803

0300 6¥61

ANOOT

20R R3HM
TCK_VME_XIL v X TCK
TMS_VME_XIL#——s— X IMS___]
TDO VME XIL & TD VME2XILI
TDI VME XiLm—NC =88 NC

VME access to PSB chip.

Configure Altera VME-PROMs by VME controlled JTAG chain.
Configure Xilinx PSB-PROMs by VME controlled JTAG chain.




LV2V5 VME
LV2V5_VME

20
Hes .

/0

LV2V5_185

DEDICATED INPUT
10

DEDICATED CLOCK 183
GND_181

DATAO
DCLK
nCE
TDI
LV2V5_152
GND_6 GND_151
o o
o o
/0 /0
/0 /0 1
10 LV3V3_146 ﬁ—¢—OLV3V3
Vo GND_145 I
o o
/0 /0
/0 IC29 /0
/0 /0

1o 1o

1o VME CHIP PSB g OLV3V3

CONF_DONE
nCEO

TDO
LV3V3_§

DEDICATED INPUT

GND_20 GND_137

LV2VS o Laveal EP1K100QC208-3 io
GND_23 0
o PQFP208 1o
/0 o

o LV2V5_130 : LV2VS5 VME
o @NAME=VME_CHIP_PSB_POWER oN. 129 :*ii“‘ -
o o
/0 o
\H GND_32 |,
LV2V5 LV2V5 33 —_
- V3O LV3V3_34 GND_123 i

\H GND_35 23
o o
/0 o
/0 /0 |
o LV3V3_18 = LV3V3
o GND_117 I
o o
LV3V30—}_& LV3V3 42 o

1| GND_43 1o
/0 o
10 0
o o

7 1
LV2V5_VME & vavs a6 : Py OLV3V3
- \H—ésL GND_49 z MSELO

TMS MSELI1
TRST Lvavs 106 = LV2V5 VME

nSTATUS nCONFIG

LV2V5_VME

DEDICATED INPUT

VCC_CKLK

LV2V5_VME LV2V5_VME

LV3V30—&

- PSB-CARD-9U
LV2V5 VME 8 i VME IO PSB
i i HEPHY VIENNA

ELEKTRONIK 1 sheet ) of )
modified by: AT JULI 2004 11-17-2004_17:42

checked by: AT+MP 120504

razt VCC_CLKLK_VME




STROB_L1
GND
STROB_L0
RDRQST LI
NC

2MM_FEMALE_A_FREE_CS

ZPACK_A_FREE_CS

DEVICE:

CH3 23
CH3 22
GND

2MM_FEMALE B FREE CS

ZPACK_B_FREE CS

2MM_FEMALE B FREE CS

ZPACK B _FREE CS

2MM_FEMALE C FREE CS

ZPACK_C FREE CS

MQ...= same bits as on D,E pins
SLOT19: MQF2_23_[11:0] <== CHIX_[27:16]
SLOT19: MQF1_23_[11:0] <== CHOX_[27:16]

CALORIMETER

CA3 CA7CA9
CA4 CABCAI10

CHANNEL ORDER on PSB

MIP/ISO
SLOTs . ...

MQ4 MQ8 MQI2 CH3
MQ3 MQ7 MQIl CH2
MQ2 MQ6 MQI0  CHI +CHIX
MOQI

PSB board

CHO +CHOX

: copied from Back9U slot 13 and renamed
according to table above

CHIX 27

CHIX 26
CH1_25
CHI 24

CHLINK_INi
CHLINK_I
GND

NC

NC
CHLINK 2Ni
CHLINK_21
GND!

NC

NC
CHLINK_4Ni

CHLINK_3Ni
CHLINK 3|
GND!

2MM_FEMALE B _FREE_CS

ZPACK_B_FREE_CS

2MM_FEMALE_B_FREE_CS

ZPACK_B_FREE_CS

CHOX_23
CHOX 22
CHO_21
CHO_20
GND!

CHOX 21
CHOX 20

zzz
ann
2MM FEMALE C FREE CS

2MM_FEMALE_B_FREE_CS
2 z
= o

2
3
ZPACK_C FREE CS

ZPACK_B_FREE CS
92
zz

PSB_STATUSO

Position of z-pack connectors

BX_L[11:0] s
STROB_ L[2:0] mem ROBUS

RDRQST L == CON Z1 | A

CH3 [31:0] s CAl |
CON_Z72 | g

CH2_[31:0] s CA2 L

g CON 73 | C

& CLK, LIA... _—

g o

:: CHI_[31:0] s CA3

= , CON_Z4 | g

: NN =cn LNk |

m

= Po—

ol CHO_[31:0] CA4  CON 75 B

g

o PSB_STATUS[3:.0]== §TATUS CON_Z6 | C

O I

|

‘5 CHIX [27:16]

B CHOX_[27:16]

CQ‘

M

Q

<

S

- PSB-CARD-9U

ZPACK PSB

HEPHY VIENNA
ELEKTRONIK 1

sheet 1

of 1

modified by: AT 27.1.04

7-15-2004_16:30

checked by: MP+AT

120504
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P:\GlobalTrigger\PSB\Psb9u\Doc\Info\PSB-9U-jumper.doc
Jumper and switches on PSB-9U-card

JP1 (top side): selection of VIO of masterblaster
OFF = no voltage on VIO.
ON =>» LV3V3 or VCC on VIO (see JP3).

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

JP3 (top side): voltage selection for masterblaster
1-2 (default)=>» LV3V3.
2-3 > VCC.

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

JPS (top side): PROM of VME64x-chip in JTAG-chain
1-2 = PROM of VME64x-chip in JTAG-chain.

2-3 (default)=» PROM of VMEG64x-chip not in JTAG-chain.

JP6 (bottom side): VME-chip in JTAG-chain
1-2 = VME-chip in JTAG-chain.
2-3 (default)=>» VME-chip not in JTAG-chain.

JP7 (top side): PROM of VME-chip in JTAG-chain
1-2 = PROM of VME-chip in JTAG-chain.
2-3 (default)=>» PROM of VME-chip not in JTAG-chain.

JP8 (bottom side): 1 PROM of PSB-chip in JTAG-chain
1-2 = in JTAG-chain.
2-3 (default)=>» not in JTAG-chain.

JP9 (bottom side): 2™ PROM of PSB-chip in JTAG-chain
1-2 = in JTAG-chain.
2-3 (default)=> not in JTAG-chain.

JP10 (bottom side): 3" PROM of PSB-chip in JTAG-chain
1-2 = in JTAG-chain.
2-3 (default)=> not in JTAG-chain.

JP11 (bottom side): 4" PROM of PSB-chip in JTAG-chain
1-2 = in JTAG-chain.
2-3 (default)=> not in JTAG-chain.

JP12 (bottom side): PSB-chip in JTAG-chain
1-2 = PSB-chip in JTAG-chain.
2-3 (default)=>» PSB-chip not in JTAG-chain.

12.08.05



JP13, JP14, JP15, JP16, JP18, JP19 and JP38 (top side): jumper for SELxx input of PLL
(IC6).

JP17 (top side): jumper for “SEL_PROMS”
(default)=> nothing inserted (NSYSRES PSB works).

JP20 - JP22: not in design!!!

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

1-2= 1.

2-3> 0.

JP24: not in design!!!

JP25 (bottom side): HSWAP_EN input of PSB-chip

1-2 = HSWAP _EN=LV3V3, keeps jumper in OFF-position (I/O-pins in high-Z before
configuration). In this position configuration of PSB-chip via VME not possible.

2-3 (default)®>» HSWAP EN=GND, enables pull-up-Rs of all I/O-pins in PSB-chip before
configuration. In this position configuration of PSB-chip via VME possible.

JP26 (bottom side): jumper for “CLK FBxxx”
(default)=>» not inserted.

JP27, JP28 and JP29 (top side): jumper for “LVIV5”
(default)=>» solder-bridges after voltage-testing.

JP37 (top side): jumper for “VREF” of Parallel-Cable IV
(default)=>» not inserted.

JP39, JP40, JP41, JP42, JP43, JP44 and JP46 (top side): jumper for SELxx input of PLL
(IC5).

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

JP47, JP48 and JP49 (top side): selection of CLK TO PLL
Only one jumper may be ON!

JP47 ON (default)=> CLK TIM.

JP48 ON =» CLK OSC (from oscillator).

JP49 ON = CLK FRONT.

JP50 (top side): jumper for “SEL_CABLE JTAG”
OFF (default)=> selection via VME.
ON = MB and PC-IV selected for JTAG.

JP51 - JP67: not in design!!!



JP68, JP69, JP70, JP71 and JP72 (bottom side): jumper for “TMS-signals” for PROMs
and PSB-chip. These jumpers are set in the same way as JP8-JP12.
OFF = PROM not in JTAG-chain.

ON (default)=» PROM in JTAG-chain.
JP8: 1* PROM of PSB-chip

JP9: 2™ PROM of PSB-chip

JP10: 3™ PROM of PSB-chip

JP11: 4™ PROM of PSB-chip

JP12: PSB-chip

JP73, JP74, JP75 and JP76 (both sides): jumper for “TMS-signals” for PROMs and VME-
chips. These jumpers are set in the same way as JP4-JP7.
OFF = PROM not in JTAG-chain.

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

JP5: PROM of VMEG64x-chip

JP6: VME-chip

JP7: PROM of VME-chip

JP77 (bottom side): N IACKIN/N IACKOUT
ON => always on, no interrupt.

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

X1 - X3: drill-holes!!!
X4 - X5: not in design!!!

X6 - X11 (top side): jumper for JTAG-code from backplane for SCANPSCI110
(default)=» not used now.

X12 (top side): connect V_SEL CABLES from VME
1-2 (default)=>» connected.
2-3 =» GND connection.

X13 (top side): connect V. SEL. BACKPL from VME
1-2 (default)=>» connected.
2-3 = GND connection.
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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/VME64 backplanes. The Interface will contain a VMEG64x-chip,
a VME-CHIP-PSB, transceivers for VME-data, logic for “live-insertion”, DTACK*- and
BERR*-drivers and a special VMEG64x connector (P1/J1).

2 VME64x-chip

2.1 Versionshistory

V1001: block-transfer via VME implemented (F1). (HB, 270504)

V1003: 32-bit-transfer via VME implemented. (HB, 100804)

V1004: same as V1001, but NLD ADDR freezes addresses. (HB, 211004)

V1005: same as V1003 (32-bit-transfer), but NLD ADDR freezes addresses. (HB,
221104). Do not use for PSB-card.

V1006: same as V1005 (32-bit-transfer), but with TEST OUT-selection in USER CSR.
(HB, 291104). Do not use for PSB-card.

V1007: same as V1004 (16-bit-transfer), but with TEST OUT-selection in USER_CSR.
(HB190805)

V1008: same as V1007 (16-bit-transfer), but VIEWDRAW in local directory and
working with vme_chips_lib. Changes in timing - TIMING V2 1 used. (HB140905)
V1009: based on V1008 (16-bit-transfer), but complete new fully synchronous design
implemented. (HB041005)

VI100A: based on V1009 (16-bit-transfer), but 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). Card-number is on S27-S24 (CARD NRJ[3..0]).
(HB201005)

V100B: based on VI00A (16-bit-transfer), but 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 NR[3..0]) now.
(HB241005)

V100C: based on V100B of VMEG64x-chip, but AM=0x2F is combined with
BASE ADDR CR_CSR to generate correct NVME OE. Therefore geo addr v2 0 and
vme d16 vl 6 are used. (HB071205)

2.2 Hardware

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

serial-nr.: PSBXx x (xx = CARD_NR [dec] junpers S31-S28)
chip id: 0x00018n11 (n = CARD _NR [ hex] junpers S31-S28)
version: 0x0000100C

2.4 References

See VMEG64-specification and VME64x-specification for definitions.
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2.5 Features of the VME64x-chip (V100C)

User Configuration ROM (USER CR: address range 0x01003..0x01033, size is 13
bytes) for “chip identifier* and “version” of VMEG64x-chip (see 2.7.3) [0x01003-
0x0101F] and for “serial number* of board (see 2.7.3) [0x01023-0x01033].

“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 PSBxx (xx is the decimal expression of “card number” with leading
zero - exception: PSB16 has “card number”=0).

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) — D16 only, base-address at A31-A25, AM=0x0D and 0x09 (only single
transfer).

Function 1 (F1) — D16 only, base-address at A31-A25, AM=0x0F and 0xoB (only block
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 - 0x01033 => 5 bytes Serial Number [PSBxx] (read)

0x03003 - 0x037FF => CRAM 512x8 bit RAM (not used!!) (read/write)
0x05003 - 0x05007 => TEST OUT-selection in USER_CSR  (read/write)
[0x7FCO03 - Ox7FFFF => Command/Status registers (read/write)]

0x7FF63 => ADER-FO 3 register (read/write)
Ox7FF67 =>  ADER-FO 2 register (read/write)
Ox7FF6B =>  ADER-FO 1 register (read/write)
OxX7FF6F =>  ADER-FO 0 register (read/write)
Ox7FF73 =>  ADER-FI1 3 register (read/write)
Ox7FF77 =>  ADER-F1 2 register (read/write)
Ox7FF7B =>  ADER-F1 1 register (read/write)
Ox7FFT7F => ADER-F1 0 register (read/write)
Ox7FFF7 => Bit Clear Register [BCR] (read/write)
Ox7FFFB => Bit Set Register [BSR] (read/write)
Ox7FFFF => 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)
0x0000 0000 0000 8800 => AM=0x0F and 0x0B “standard data access* - single
access.

e Function 0 and 1 ADEM (0x623..0x63F): see VME64x-specification (Table 10-4, page
43)
0xFE000000 => "mask bits 31-25=1".

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.

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 0x01023-0x01033, size is 5 bytes (PSBxx), part of the USER_CR.

2.7.5 USER_CSR space

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

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.
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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 1
0011 => LD CNT
0100 => BLT CNT
0101 =>» CNT _EN
0110 => DTACK CR _CSR
0111 =>» 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 1
111 = MODULE_ENABLED
2.7.5.3 Registerdefinition
0x05003 => sel_test out 12 (write/read)

D7 | D6 [ D5 | D4 | D3| D2|DI1][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|DI|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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addr am reg.vhd - 31.08.2005 09:43:10

-— LOGIC CORE: GTL-module wvme64x 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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ADDR CNT.vhd - 31.08.2005 09:43:39

____________________________________________________________ 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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cr.vhd - 31.08.2005 09:43:57

____________________________________________________________ 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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cram.vhd - 31.08.2005 09:44:12

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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csr ext ext.vhd - 14.09.2005 14:07:31

____________________________________________________________ D
- --0
-— LOGIC CORE: GTL-module vme64x interface chip logic --0
-—- MODULE NAME: csr ext ext --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 => extended access A31-A25 --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 ext IS[]
PORT ([!
clk : IN STD LOGIC; O
d : INOUT STD LOGIC VECTOR(7 DOWNTO O0); 0
ga : IN STD_LOGIC VECTOR (4 DOWNTO 0); 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 (31 DOWNTO 25) ;[
ader(0_am : OUT STD_LOGIC VECTOR(5 DOWNTO O0) ;[
aderl am : OUT STD_ LOGIC VECTOR(5 DOWNTO 0)) ;[0
END csr_ext ext;[]
0
ARCHITECTURE rtl OF csr_ ext ext 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;[]

Page 1



csr ext ext.vhd - 14.09.2005 14:07:31

SIGNAL clr berr flag: STD LOGIC;U
SIGNAL berr flag: STD LOGIC;[
BEGIN[]
aclr <= NOT nsysres;l[]
0
-- base-address A31-A25[]
ader0_a <= ader0_ 3 out (7 DOWNTO 1) ;[
ader0 am <= ader0 0 out (7 DOWNTO 2) ;[
0
aderl a <= aderl 3 out (7 DOWNTO 1) ;[
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 1 IN 0O TO 7 GENERATE[]
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:[]

Page 2



csr ext ext.vhd - 14.09.2005 14:07:32

FOR 1 IN 0O TO 7 GENERATE[]
tri ader0O 1: trill
PORT MAP (aderO_ 1 out (i),0
rd ader0(1),0
d(i)) ;0]
END GENERATE aderO 1 read;[]
O
-— read ader0 0 registerl]
ader0_0 read:[]
FOR 1 IN 0 TO 7 GENERATE[]
tri ader0 0: trill
PORT MAP (aderO 0 out (i),
rd ader0(0),0
d(i)) ;0]
END GENERATE ader0O O read;[]
0
_ ****************************D
-- load aderl 3 register(]
aderl 3 load: lpm ffl]
GENERIC MAP (LPM WIDTH => 8)[J
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 => 8)[]
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 => 8)[
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 => 8)[
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;[]
0
-— read aderl 2 registerl]
aderl 2 read:[]
FOR 1 IN 0O TO 7 GENERATE[]
tri aderl 2: trill
PORT MAP (aderl 2 out (i),0
rd aderl(2),0
d(i)) ;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[]
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-— 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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-- LOGIC CORE: GT-logic -=
-— MODULE NAME: reg 8 en clr --
-— INSTITUTION: Hephy Vienna -=
—-— DESIGNER: H. Bergauer -

-- VERSION: V1.0 -
-—- DATE: 09 2005 --

—-— FUNCTIONAL DESCRIPTION: -=
-- register (8 bit) with enable and clr -—

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

ENTITY reg 8 en clr IS

PORT (
dl : IN STD_LOGIC;
d2 : IN STD LOGIC;
d3 : IN STD LOGIC;
d4 : IN STD_LOGIC;
d5 : IN STD_LOGIC;
dé6 : IN STD LOGIC;
a7 : IN STD LOGIC;
dg : IN STD_LOGIC;
clk : IN STD_LOGIC;
en : IN STD LOGIC;
clr : IN STD LOGIC;
gl : OUT  STD LOGIC;
g2 : OUT STD_LOGIC;
g3 : OUT STD_LOGIC;
g4 : OUT STD LOGIC;
g5 : OUT  STD LOGIC;
g6 : OUT STD_LOGIC;
g7 : OUT STD LOGIC;
g8 : OUT STD_LOGIC) ;

END reg 8 en clr;

ARCHITECTURE rtl OF reg 8 en clr IS
SIGNAL d : STD LOGIC VECTOR (8 DOWNTO 1);
SIGNAL g : STD LOGIC_VECTOR(8 DOWNTO 1);
BEGIN

d <=d8 & d7 & d6 & d5 & d4 & d3 & d2 & dil;
ql <=

Q
a1
A
I
Q Q9 Q.Q.QQ.Q.Q

reg: lpm ff
GENERIC MAP (LPM WIDTH => 8)
PORT MAP (data => d, clock => clk, enable => en,
aclr => clr, g => q);

END ARCHITECTURE rtl;

Page 1



rw reg 8.vhd - 31.08.2005 09:44:59

-- LOGIC CORE: GT-logic -—
-— MODULE NAME: rw reg 8 -
-— 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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-— LOGIC CORE: GTL-module vme64x interface chip logic -
-—- MODULE NAME: user cr -=
-— INSTITUTION: Hephy Vienna -=
—-— DESIGNER: H. Bergauer -

-- VERSION: V2.2 --
-—- DATE: 08 2005 --

—-— FUNCTIONAL DESCRIPTION: -=
-— ROM for chip id and version (each 4 bytes) --
-- and serial number (VME64x) -
-- range: 0x01003 - O0x0103F -

—-— REVISION: --
-— V2.1: CARD NR from S24-S27 jumpers -=
-- V2.2: CARD NR from S24-S27 jumpers used for -
- serial number of PSB-cards too -

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 : IN STD_LOGIC VECTOR (5 DOWNTO 2);
card nr : IN STD_ LOGIC VECTOR (3 DOWNTO O0);
rd en : IN STD LOGIC;
data : INOUT STD_LOGIC VECTOR (7 DOWNTO 0));

END user cr;

ARCHITECTURE rtl OF user cr IS
SIGNAL addr sel : STD LOGIC VECTOR (3 DOWNTO 0);
SIGNAL addr mem : std logic;
SIGNAL addr card nr : std logic;
SIGNAL addr_ser nr 1 : std logic;
SIGNAL addr ser nr 2 : std logic;
SIGNAL data mem : STD LOGIC VECTOR (7 DOWNTO O0);
SIGNAL data cnr : STD LOGIC ~_VECTOR (7 DOWNTO O0);
SIGNAL data snr 1 : STD LOGIC_VECTOR(7 DOWNTO 0);
SIGNAL data snr 2 : STD LOGIC ~_VECTOR (7 DOWNTO O0) ;
SIGNAL data tri : STD_ LOGIC ~_VECTOR (7 DOWNTO O0) ;
SIGNAL data cnr tri : STD LOGIC VECTOR (7 DOWNTO 0);
SIGNAL data snr 1 tri : STD LOGIC_VECTOR (7 DOWNTO O0);
SIGNAL data snr 2 tri : STD_LOGIC_VECTOR(7 DOWNTO O0) ;
BEGIN

-—- card nr

data cnr( ) <= data mem(7);

data cnr(6) <= data mem(6);

data cnr(5) <= data mem(5);

data cnr(4) <= data mem(4);

data cnr(3) <= card nr(3);

data cnr(2) <= card nr(2);

data cnr(l) <= card nr(l);

data cnr(0) <= card nr(0);

-— serial nr in ASCII, first character !!! 0x30 + Card nr

WITH card nr SELECT
data snr 1 <=

X"31" WHEN X"0",
X"30" WHEN X"1",
X"30" WHEN X"2",
X"30" WHEN X"3",
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X"30"
X"30"
X"30"
X"30"
X"30"
X"30"
X"31"
x"31"
X"31"
X"31"
X"31"
x"31"
X"OO"

WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN

X"4" ,
X"s",
X"e",
X"7" ,
X"8" ,
X"o",
X"A",
X"B" ,
X"C" ,
X"D",
X"E",
X"F" ,
OTHERS;

WITH card nr SELECT

data snr 2 <=
X"36"
X"3L"
Xx"3a2"
X"33"
X"34"
X"35"
X"36"
X"37"
X"38"
X"39"
X"30"
X"31"
X"32"
X"33"
X"34"
X"35"
X"OO"

WITH addr SEL
addr sel <=
- X"1n
X'll"
X'|2||
X"l
X"in
X'll"
X'll"
X"l
X"in
X'll"
X'll"
xXman
xngn
X'll"
X'll"
X"l
x"o"

—-— addresses

WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN

ECT

WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN

for c

X"O" ,
X",
x"2",
X"3" ,
X"4" ,
X"5",
X"e",
X"7" ,
X"8" ,
X"o",
X"A",
X"B" ,
X"C" ,
X"D",
X"E",
X"F" ,
OTHERS;

X"O" ,
X",
x"2",
X"3" ,
X"4" ,
X"5",
X"6",
X"7" ,
X"8" ,
X"o",
X"A",
X"B" ,
X"C" ,
X"D",
X"E",
X"F" ,
OTHERS;

ard nr and serial nr

addr mem <= addr sel(0) AND rd en;

addr card nr <= addr sel(l) AND rd en;
addr_ser nr 1 <= addr_sel(2) AND rd en;
addr ser nr 2 <= addr sel(3) AND rd en;

-- USER CR for chip id, version and SN with 16x8 bits

call user cr:
GENERIC MAP
LPM WIDTHA

lpm

(L
D =>

LPM OUTDATA =>

LPM ADDRES

S_CON

rom

PM WIDTH => 8,

4,

"UNREGISTERED",

TROL => "UNREGISTERED",

LPM FILE => "user cr.mif")
PORT MAP (address => addr,
memenab => rd en,
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g => data mem);

-—- mux for card nr
call mux cnr: busmux
GENERIC MAP (WIDTH => 8)
PORT MAP (dataa => data_ mem,
datab => data cnr,
sel => addr card nr,
result => data cnr tri);

tri data cnr:
FOR i IN 0 TO 7 GENERATE
call data cnr: tri
PORT MAP (data cnr tri(i),
addr card nr,
data (1)) ;
END GENERATE tri data cnr;

-- mux for serial nr first ASCII character
call mux snr 1: busmux
GENERIC MAP (WIDTH => 8)
PORT MAP (dataa => data_ mem,
datab => data snr 1,
sel => addr ser nr 1,
result => data snr 1 tri);

tri data snr 1:
FOR i IN 0 TO 7 GENERATE
call data snr 1: tri
PORT MAP (data snr 1 tri(i),
addr ser nr 1,
data (1)) ;
END GENERATE tri data snr 1;

-- mux for serial nr second ASCII character
call mux snr 2: busmux
GENERIC MAP (WIDTH => 8)
PORT MAP (dataa => data_ mem,
datab => data snr 2,
sel => addr ser nr 2,
result => data snr 2 tri);

tri data snr 2:
FOR i IN 0 TO 7 GENERATE
call data snr 2: tri
PORT MAP (data snr 2 tri(i),
addr ser nr 2,
data (1)) ;
END GENERATE tri data snr 2;

tri data mem:
FOR i IN 0 TO 7 GENERATE
call data mem: tri
PORT MAP (data mem(i),
addr mem,
data (1)) ;
END GENERATE tri data mem;

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

-- Specify values for addresses of Configuration ROM for VME64x of PSB9U-cardsl]
-— Only every forth address of CR table is used. D08 O = 1 and A0l = 1.0

-
-— V100C:[]
0
-— CR/CSR space definition:[]
-
-— VME64x CR range: 0x03-0xFFF (0x03-0x7FF in this mif-file defined)[]
-— USER CR range for chip id, version and SN: 0x001003-0x001033 (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: 0x7FCO00-O0x7FFFFU
0
—— FUNCTION definition:[
-
-- Function 0: D16 only, A31-A25, AM=0x0D and 0x09 (single transfer) []
-- Function 1: D16 only, A31-A25, AM=0x0F and 0x0B (block transfer) [
—_ *********************************************************************************D
-
DEPTH = 512; % Memory depth and width are required S
WIDTH = 8; % Enter a decimal number S
O
ADDRESS RADIX = HEX; % Address and value radixes are required Bl
DATA RADIX = HEX; $ Enter BIN, DEC, HEX, OCT, or UNS; unless &[]
% otherwise specified, radixes = HEX il
O
-— used address-bitsl]
-- A10 | A09 A08 A07 AO6 | AO05 A04 A03 AO020I
0
CONTENTLJ
BEGIN[I
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][J
003 : 00; -- length of ROM (LSB, byte 0), not defined [CR address = 0x0F][J
0
004 : 81l; —-- CR data access width (0x81=D08(0)) [CR address = 0x13]0L
005 : 81; -- 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 = 0x1F][
0
008 : 52; -- 0x52 (ASCII "R") [CR address = 0x23][
009 : 00; -- Manufactor's ID (MSB, byte 2) (0x00=no IEEE code) [CR address = 0x27]0]
(010):N : 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
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0

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

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

00E 34; -- Board ID (byte 1) (0x34=example) [CR address = 0x3B][J

00F 56; -- Board ID (LSB, byte 0) (0Ox56=example) [CR address = 0x3F][]

0

010 B9; -- Revision ID (MSB, byte 3) (0xB9=example) [CR address = 0x43]0

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

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

013 43; -- Revision ID (LSB, byte 0) (0x43=example) [CR address = O0x4F][]

O

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

0

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

O

020 00; -- Offset to BEG USER CR (MSB, byte 2), (0x00) [CR address = 0x83] -- BEG USER CR = 0x001003[]
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 = 0x00101Fl
-

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

025 1F; -- Offset to END USER CR (LSB, byte 0), (0x1F) [CR address = 0x97]0

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][]

0

028 03; -- Offset to BEG CRAM (LSB, byte 0), (0x03) [CR address = 0xA3][

029 00; -- Offset to END CRAM (MSB, byte 2), (0x00) [CR address = 0xA7] -- END CRAM = 0x0037FF[]

02A 37; -- Offset to END CRAM (byte 1), (0x37) [CR address = O0xAB][

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

0

0z2cC 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][l

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

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

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

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

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

-

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

035 00; -- Offset to END SN (MSB, byte 2), (0x00) [CR address = 0xD7] -- END SN = 0x001033[

036 10; —-- Offset to END SN (byte 1), (0x10) [CR address = 0xDB]U

037 33; -- Offset to END SN (LSB, byte 0), (0x2F) [CR address = O0xDF][J

0

038 00; -- Slave characteristics parameter (0x00, see Table 10-1 VME64x spec.) [CR address = 0xE3][
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039 : 00; -- User defined slave characteristics, not used! [CR address = 0xE7][]

03A : 00; -- Master characteristics, not used! [CR address = O0xEB][]

03B : 00; -- User defined master characteristics, not used! [CR address = 0xEF][]

-

03C : 00; -- Interrupt handler capabilities, not used! [CR address = 0xF3][J

03D : 00; -- Interrupter capabilities, not used! [CR address = 0xF7]0

03E : 00; —-- Reserved, not used! [CR address = 0xFB]L

03F : 00; —-- CRAM ACCESS WIDTH (0x81=D08(0)) [CR address = OxFF][J

0

040 : 83; —-- Function 0 DAWPR (0x83, "D16 only (C. Schwick!)", see Table 10-3 VME64x spec.) [CR address = 0x103]0
041 : 83; -- Function 1 DAWPR (0x83, "D16 only (C. Schwick!)", see Table 10-3 VME64x spec.) [CR address = 0x107][
042 : 00; -- Function 2 DAWPR (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x10B][]
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][J
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][lJ
O

048 : 00; -- Function 0 AMCAP (MSB, byte 7) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x123]0J

049 : 00; -- Function 0 AMCAP (byte 6) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x127]10

04A : 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][J

-

04cC : 00; -- Function 0 AMCAP (byte 3) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x133]0

04D : 00; -- Function 0 AMCAP (byte 2) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x137]0L

04E : 22; —-- Function 0 AMCAP (byte 1) (0x22, AM=0x0D and 0x09, see 10.2.1.4.2 VME64x spec.) [CR address = 0x13B][J
04F : 00; -- Function 0 AMCAP (LSB, byte 0) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x13F][J

0

050 : 00; -- Function 1 AMCAP (MSB, byte 7) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x143]0J

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][!

053 : 00; -- Function 1 AMCAP (byte 4) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x14F][

0

054 : 00; -- Function 1 AMCAP (byte 3) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x153]0

055 : 00; -- Function 1 AMCAP (byte 2) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x157]0

056 : 88; —-- Function 1 AMCAP (byte 1) (0x88, AM=0x0F and 0x0B, see 10.2.1.4.2 VME64x spec.) [CR address = 0x15B][J
057 : 00; -- Function 1 AMCAP (LSB, byte 0) (0x00, see 10.2.1.4.2 VME64x spec.) [CR address = 0x15F][J

O

[058..187] : 00; -- not used! ("Function 2 - 7 AMCAP" and "Function 0 - 7 XAMCAP") [CR address = 0x163..0x61F][]

0

188 : FE; -- Function 0 ADEM (MSB, byte 3) (0xFE, "mask bits 31-25=1, 24=0", see Table 10-4 VME64x spec.) [CR address = 0
189 : 00; -- Function 0 ADEM (byte 2) (0x00, "mask bits 23-16=0", see Table 10-4 VME64x spec.) [CR address = 0x627]0
18A : 00; -- Function 0 ADEM (byte 1) (0x00, "mask bits 15-8=0", see Table 10-4 VME64x spec.) [CR address = 0x62B][J
18B : 00; -- Function 0 ADEM (LSB, byte 0) (0x00, "special bits=0", see Table 10-4 VME64x spec.) [CR address = 0x62F]L
0
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18C FE; -- Function 1 ADEM (MSB, byte 3) (0xFE, "mask bits 31-25=1, 24=0", see Table 10-4 VME64x spec.) [CR address =
18D 00; —-- Function 1 ADEM (byte 2) (0x00, "mask bits 23-16=0", see Table 10-4 VME64x spec.) [CR address = 0x637]0
18E 00; -- Function 1 ADEM (byte 1) (0x00, "mask bits 15-8=0", see Table 10-4 VME64x spec.) [CR address = 0x63B][J

18F 00; -- Function 1 ADEM (LSB, byte 0) (0x00, "special bits=0", see Table 10-4 VME64x spec.) [CR address = 0x63F][!
0

[190..1AA] 00; -- not used! ("Function 2 - 7 ADEM" and "reserved, read as zero") [CR address = 0x643..0x6AB][]

O

1AB 00; -- Master data access width (0x00, "feature not implemented", see Table 10-3 VME64x spec.) [CR address = 0x6AF]
0

[1IAC..1D3] 00; -- not used! ("Master AMCAP" and "Master XAMCAP") [CR address = 0x6B3..0x74F]0L

[1D4..1FF] 00; -- not used! ("RESERVED") [CR address = 0x753..0x7FF]L

.

END; [

0

Page 4

0

C



use

r cr.mif - 05.01.2006 14:08:56

DEP
WID
0

ADD
DAT

0

g
CON
BEG

(= [JQwP ool nd[JwNkF O

=
Z ]
o .

Pag

*************************************************************************************D

Specify values for addresses of User Configuration ROM for VME64x of PSB9U-cardsl]

Only every forth address is used. D08 O = 1 and A0l = 1.0

USER CR range for chip id, version and SN (VME64x): 0x001003-0x001037[]

chip id: 0x00018011 => 0 for card nr, card nr comes in hardware from jumper S31-S28!!!![]
see user cr.vhd v2.2 !!![]

version: 0x0000100CL

****k**********~k*********k~k*‘k*******k‘k*********k'k****************************************ﬂ

TH = 16; % Memory depth and width are required il

TH = 8; % Enter a decimal number il

RESS RADIX = HEX; % Address and value radixes are required U
A RADIX = HEX; % Enter BIN, DEC, HEX, OCT, or UNS; unless %[

Q

% otherwise specified, radixes = HEX S

used address-bitsl]
AO05 A04 A03 A020]

TENT[!
INL
00; -- chip id-register 3 (MSB) [USER CR address = 0x001003] [J
01; -- chip id-register 2 [USER CR address = 0x001007] O
80; —-- chip id-register 1 [USER CR address = 0x00100B] [J
11; -- chip id-register 0 [USER CR address = 0x00100F] [J
00; -- version-register 3 (MSB) [USER CR address = 0x001013] [
00; —-- version-register 2 [USER CR address = 0x001017] [J
10; -- version-register 1 [USER CR address = 0x00101B] [J
0C; -- version-register 0 [USER CR address = 0x00101F] [J
50; -- serial number byte 7 (MSB), ASCII "P" [SN address = 0x001023] [
53; -- serial number byte 6, ASCII "S" [SN address = 0x001027]0
42; -- serial number byte 5, ASCII "B" [SN address = 0x00102B][]
00; —-- serial number byte 4 ASCII "from CARD NR jumper S31-S28" [SN address = 0x00102F]0
00; —-- serial number byte 3 (LSB), ASCII "from CARD NR jumper S31-S28" [SN address = 0x001033]0C
L F] 00; -- not used! [CR address = 0x001037-0x00103F][]
;0
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1 Introduction

The VME-CHIP-PSB works with the VMEG64x chip PSB as controller for the VME-bus of the
PSB-9U-card. There are VME-registers on it as the Registers for Programmable-chips-
configuration, General registers, Chip ID / version registers and JTAG registers. The VME-
accesses to the PSB-chip are made via this chip too.

2 VME chip of PSB-9U-card

2.1 Versionshistory

V1000: first design. Error at RESET MODE. DO NOT USE!! (HB110805).

V1001: based on V1000, but RESET MODE error corrected. DO NOT USE!!
(HB110805).

V1002: based on V1001, but PSB/MEM access (ENPSB, ENPSBMEM) made with
DSSYNC for read and write accesses. (HB120805).

V1003: based on V1002, but write/read for general-register and configuration-register
implemented. (HB160805).

V1004: based on V1003, but lines ASCYC, ASSYNC, ASPULS and DO8 E from
VMEG64x-chip represent the CARD NR[3:0] — from jumpers S27-S24 on board.
DSSYNC with two clock delays (ADDR DEC PSB V2 2 and output-FF) used for
read/write of PSB-chip.

[VIEWDRAW: library P:\Lab3Lib\..\vme chip_lib used] (HB121005).

V1005: based on V1004, 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).
(HB201005)

Because of changes in the VME64x-chip version, the CARD NRJ[3:0] comes from
jumpers S31-S28 on board (HB071105).

V1006: based on V1005, but error-counters for serial-link-chips implemented.
(HB071105).

V1007: based on V1006, but 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. (HB050106).

2.2 Hardware
The VME-CHIP-PSB is an Altera EP1K100QC208-3.
2.3 Firmware

chip_id: 0x00018n21 (n = CARD_NR fromjunpers S31 — S28)
version: 0x00001007

2.4 Features of the VME-CHIP-PSB (V1007)

Cardnumber from VME64x-chip (from jumpers S31-S28 on board).

Register for chip ID and version.

Register for commands and status (see VME-CHIP-PSB address-table).

Register for modes of serial-link-chips.

Register to enable technical- and/or totem-trigger-bits.

VME-access to PSB-chip with DSSYNC for read and write (two clock delays).
“JTAG over VME” for configuration of FPGAs.

Configuration of PSB-chip via VME (changes in hardware of mezz957 necessary!!!).

3
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e DTACK and BERR generation from PSB-chip.
e Error-counters for serial-link-chips.

2.5 VME access

2.5.1 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 PSB-9U.

2.5.2 AM and datatransfer

AM=0x0D and 0x09 ,,extended data access* - for single access.
AM=0x0F and 0x0B ,,extended block transfer - for block transfer access.
D16 ,,word access” - for all accesses.

See definitions in VMEG64x-chip for PSB.

2.6 Chip selection on PSB-9U-card
With the VME addresses A23-A20 the chip selection is done on the PSB-9U-card.

A23 | A22 | A21 | A20 Chip-name
0 0 0 0 VME-CHIP-PSB
0 0 0 1 PSB-chip-registers
0 0 1 0 PSB-chip-memories

2.7 VME-CHIP-PSB register

Registeraddresses:
A31..A24 A23..A20 A19..A05 A06..A01,(00)
8 bits 13bits 6bits
Base address 0000 XXXX Registers

2.7.1 VME-CHIP-PSB address-table

The address-table lists the address-offset which has to be combined with the base-address of
the card.

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 PSB-chip (write)

General pulse registers:
0x000010 => Command pulse register (write)
0x000012 => Status pulse register (read)
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General registers:
0x000014 => Command register (write/read)
0x000016 => Status register (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)

Serial link mode registers:

0x000040 => SERLINKO-register (write/read)
0x000042 => SERLINK 1-register (write/read)
0x000044 => SERLINK?2-register (write/read)
0x000046 => LOCKED-register (read)

EN_TTIN Register to enable Technical or Totem Trigger bits:

0x000050 => EN_TTIN -register (write/read)

Error-counter Register for serial-link-chips (SERLINK):

0x000060 => ERR_CNT_SERLINK O-register (read)
0x000062 => ERR CNT_SERLINK 1-register (read)
0x000064 => ERR CNT_SERLINK 2-register (read)
0x000066 => ERR CNT SERLINK 3-register (read)
0x000068 => ERR_CNT_SERLINK 4-register (read)
0x00006A => ERR CNT_SERLINK S5-register (read)
0x00006C => ERR CNT SERLINK 6-register (read)
0x00006E => ERR_CNT_SERLINK 7-register (read)

Access to/from PSB-chip:
Ox1XXXXX => see PSB-chip-registers
Ox2XXXXX => see PSB-chip-memories

05.01.06
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2.7.2 Register for Programmable-chips-configuration
The PSB-chip (Virtex-II) is configurable by configuration device and by VMEbus

instructions. The selection is made by jumpers. The register-definition for configuration by
VMEDbus shall be a standard. See P:\Lab3Lib\Altera\Lab3 altera\sch\xilinx_conf.

Register names D7..D1 D0
CMD_ ENPROG - ENPROG PSB
CMD NPROG - NPROG PSB
CMD INIT - INIT PSB

STAT INIT - INIT PSB

STAT DONE - DONE PSB
CONF PSB - configuration data

2.7.2.1 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 PSB-chip.

2.7.2.2 CMD_NPROG-register

0x000002 => CMD_NPROG-register (write/read)

Data-bit 0 = 1 of this register set the NPROG-signal of PSB-chip active. Then it should be
reset to ‘0’. Then the PSB-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).

2.7.2.3 CMD_INIT-register

0x000004 => CMD_INIT-register (write/read)

Data-bit 0 = 1 of this register set the NINIT-signal of PSB-chip active.

2.7.2.4 STAT INIT-register

0x000006 => STAT INIT-register (read)

Read the status of the NINIT-signal of PSB-chip (data-bit 0)

2.7.2.5 STAT DONE-register

0x000008 => STAT_DONE-register (read)

Read the status of the DONE-signal of PSB-chip (data-bit 0). After a successful configuration
the PSB-chip sets DONE = 1.

2.7.2.6 Configuration register PSB-chip

0x00000A => Configuration-register PSB-chip (write)

The register is used to load the configuration bits into the PSB-chip (Virtex-II).

A write access to this register generates a CCLK and sends the data-bit 0 as DIN-signal to the

PSB-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 PSB-chip.
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2.7.3 General pulse registers

Register names D3 D2 D1 D0
Command Pulse | SET RUNNING | RESET PSB RES DCM PWRDWN
“Reg (pulse) (pulse™®) PSB (pulse) PSB (pulse)
Status Pulse Reg RUNNING LOCKED | CLK LOCKED not used

LED _PSB

*) 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 not used not used

2.7.3.1 Command pulse register

0x000010 => Command-pulse-register (write)

D0: PWRDWN_PSB = 1 sends a low active pulse to the PSB-chip setting it into power
down mode. NPWRDWN B is sent as an open drain signal from the VME-PSB-chip
to the PSB-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 PSB =1 sends a high active pulse to the PSB-chip, to forces the DCM
module to lock.

D2: RESET PSB = 1 sends a high active pulse to the PSB-chip for reset activities.
(RESET_MODE is another source for RESET PSB.)

D3: SET RUNNING =1 sends a high active pulse to set board in RUNNING mode.

2.7.3.2 Status pulse register

0x000012 => Status-pulse-register (read)

DO0: not used.

D1: CLK LOCKED PSB = 1 indicates, that the DCM module of the PSB chip are
locked to the 40 MHz clock.
This status bit has to be checked immediately after the configuration of the PSB chip
and before any other actions. If the chips do not lock then either the clock signal from
the TIM board or the on-board oscillator are bad.

D2: LOCKED_LED is the status of an AND of all LOCKED-signals.
The LOCKED LED signal will illuminate the front-panel LED only if all enabled
Serial Receiver Chips are locked to the clock of incoming serial data and if the PSB
Chip has locked to the system clock.

D3: RUNNING = 1 board is active.
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If RUNNING = 0, send a SET RUNNING command via VME.
2.7.4 General registers
Register names D3 D2 D1 D0
Command Reg V_SEL VME CONF EN ROBUS EN CHLINK
CABLES
Status Reg not used STATUS SEL not used EN_ CHLINK
VME

Register names D7 D6 DS D4
Command Reg not used not used not used V_SEL

BACKPL
Status Reg not used not used JTAG JUMPER not used

2.7.4.1 Command register

0x000014 =>

DO:

D1:
D2:

D3:

D4:

Command-register (write)

EN_CHLINK =1 enables channel-link-chips, if CLK_ LOCKED PSB is active
(signal NEN_CHLINK active).

EN_ROBUS =1 enables ROBUS (signal NEN_ROBUS active).

VME_CONF =1 enables configuration of PSB-chip via VME and switches external
mux from PROM to VME.

V_SEL_CABLES =1 switches JTAG-chains to cables (MasterBlaster and Parallel-
Cable-1V).

V_SEL_BACKPL = 1 switches JTAG-chains to backplane connection via
SCANPSCI110 (if V_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

2.7.4.2 Status register

0x000016 => Status-register (read)

D0: EN_CHLINK is the inverted status of signal NEN_ CHLINK.

D1: notused.

D2: STATUS_SEL_VME = 1 indicates, that configuration of PSB-chip via VME is
selected.
For configuration of PSB-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-
V).

For changing the sources of JTAG-chains, remove the jumper and make the selection
with V_SEL CABLES and V_SEL BACKPL in the Command-register.
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2.7.5 Chip_ID and version registers

2.7.5.1 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.

2.7.5.2 Settings

chip_id: 0x00018x21
(x=CARD NR comes from jumpers S27-S24 on board)
version: 0x00001004

2.7.5.3 Chip ID and version registers addresses

0x000020 => chip_id_register_3 (read)

D7 | D6 | D5 | D4 D3| D2 |DI[DO

chip ID [31..24]

0x000022 => chip _id_register 2 (read)

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

chip 1D [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 |DI[DO

version [07..00]

2.7.6 JTAG-registers

2.7.6.1 Definitions
JTAG registers are used to control JTAG-chains via VME-bus.
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For details see JTAGController.vhd from Hannes Sakulin.
2.7.7 Serial link mode registers
Register D15..D12 D11..D8 D7..D4 D3..D0
names
SERLINKO | SEND SYNC LINE TPWRDWN ENTR
PATTERN LOOPBACK [3..0] [3..0]
[3..0] [3..0]
SERLINK1 RPWRDWN ENREC
[7..0] [7..0]
SERLINK?2 not used LOCAL LOOPBACK
[7..0]
LOCKED not used LOCKED
[7..0]
Remarks:

23.805 AT corrected in table above NTPWRDWN to TPWRDWN, NRPWRDWN to RPWRDWN.
Index [7..0] means DS92L V16 chip number = channel number.

SEND SYNC PATTERN = 1 => transmitter sends SYNC patterns so that a receiver can
synchronize to the incoming data stream.

LINE LOOPBACK = 1 => the serial received data are returned via the serial transmission
line.

TPWRDWN =1 =>powers down the transmitter part of the chip (signal NTPWRDWN=0).
ENTR = 1 => enables the transmitter circuits of the chip.

LOCAL LOOPBACK = 1 => returns parallel Transmit-data to parallel Receiver lines.
RPWRDWN = 1 => powers down the receiver part of the chip (signal NRPWRDWN=0).
ENREC = 1 => enables the receiver circuits of the DS92L.V16 chip.

0x000040 => SERLINKO-register (write/read)
0x000042 => SERLINKI1-register (write/read)
0x000044 => SERLINK2-register (write/read)
0x000046 => LOCKED-register (read)

2.7.8 EN_TTIN Register to enable Technical or Totem Trigger bits

Enables the LVDS receivers for Technical Trigger resp. Totem Trigger signals.
Disabled Receivers send bits 1111 = ‘F”.
See also registers in PSB9U chip to switch between Parallel LVDS and Serial input channels.

Register D15..D0
names
EN TTIN EN R[15..0]

EN_Rxx =1 => enables parallel LVDS receivers for Parallel cable xx (0 = default).

0x000050 => EN_TTIN-register (write/read)

10
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2.7.9 Error-counter Register for serial-link-chips (SERLINK)
The Error-counter Register for serial-link-chips contains the number of missed LOCKED-

signals of the serial-link-chip. If there is an overflow in the counter, the value remains at
OxFF. Reading the register causes a clear on the counter.

Register names D7..D0
ERR CNT SERLINK x | Errors caused by missing LOCKED-signal of serial-link-
chip

0x000060 => ERR_CNT_SERLINK_0-register (read)
0x000062 => ERR _CNT_SERLINK 1-register (read)
0x000064 => ERR_CNT_SERLINK 2-register (read)
0x000066 => ERR_CNT_SERLINK 3-register (read)
0x000068 => ERR _CNT_SERLINK 4-register (read)
0x00006Aa => ERR_CNT_SERLINK S-register (read)
0x00006C => ERR_CNT_SERLINK_6-register (read)
0x00006E => ERR _CNT_SERLINK 7-register (read)

2.8 DTACK/BERR-generation

Writing to writeable registers and reading from readable registers generates a DTACK signal.
Access to/from PSB-chip generates a DTACK and a BERR signal.

11
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-- LOGIC CORE: vme-chip logic --
-—- MODULE NAME: chip id version --
—— INSTITUTION: Hephy Vienna -
—-— DESIGNER: H. Bergauer -

-- VERSION: V2.0 -
-- DATE: 08 2005 -=

—-— FUNCTIONAL DESCRIPTION: -=
-- chip id and version register (read only) -

LIBRARY ieee;

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

USE altera.maxplus2.ALL;

USE work.constant pkg.ALL;

ENTITY chip id version IS

PORT (
VDATA : INOUT STD LOGIC VECTOR (7 DOWNTO O0) ;
CARD NR : IN STD_LOGIC_ VECTOR (3 DOWNTO O0) ;
CHIP ID . IN STD_LOGIC VECTOR (3 DOWNTO O0);
VERSION ¢ IN STD LOGIC VECTOR (3 DOWNTO O0)) ;

END chip id version;
ARCHITECTURE rtl OF chip id version IS
-- CONSTANT for card name and version defined in working-dir\vhdl !!!

SIGNAL chip id value : std logic vector (31 downto 0);

CONSTANT cms_gt: STD LOGIC VECTOR (15 DOWNTO 0) := X"0001"; -- fixed code for GT-system = 0x0001
-—- card nr will be delivered from VME64x-chip, HB250805
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 = 0xl
BEGIN

chip id value <= cms_gt & card name & card nr & chip name & chip nr;

-- chip id and version register (read only)
tri chip id 3:
FOR i IN O TO 7 GENERATE
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call chip id 3: tri
PORT MAP (chip id value (i+24),
chip id(3),
vdata (i));
END GENERATE tri chip id 3;

tri chip id 2:
FOR i IN O TO 7 GENERATE
call chip id 2: tri
PORT MAP (chip id value (i+16),
chip id(2),
vdata (i));
END GENERATE tri chip id 2;

tri chip id 1:
FOR i IN O TO 7 GENERATE
call chip id 1: tri
PORT MAP (chip id value (i+8),
chip id(1),
vdata (i) ) ;
END GENERATE tri chip id 1;

tri chip id 0:
FOR i IN O TO 7 GENERATE
call chip id 0: tri
PORT MAP (chip id value (i),
chip id(0),
vdata (i));
END GENERATE tri chip id 0;

tri version 3:
FOR 1 IN 0 TO 7 GENERATE
call version 3: tri
PORT MAP (version value (i+24),
version(3),
vdata (i));
END GENERATE tri version 3;

tri version 2:
FOR i IN O TO 7 GENERATE
call version 2: tri
PORT MAP (version value (i+16),
version(2),
vdata (i));
END GENERATE tri version 2;
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tri version 1:
FOR 1 IN O TO 7 GENERATE
call version 1: tri
PORT MAP (version value (i+8),
version (1),
vdata (1)) ;
END GENERATE tri version 1;

tri version O:
FOR i IN O TO 7 GENERATE
call version 0: tri
PORT MAP (version value (i),
version (0),
vdata (1)) ;
END GENERATE tri version 0;

END ARCHITECTURE rtl;
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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
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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;[]
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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: GTL-module vme chip logic
-— MODULE NAME: cnt 8bit

-— INSTITUTION: Hephy Vienna

—-— DESIGNER: H. Bergauer

-- VERSION: V1.0
-- DATE: 11 2005

—-— FUNCTIONAL DESCRIPTION:
-- 8-bit counter

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

O
ENTITY cnt 8bit IS[
PORT (J
1d data : IN STD_LOGIC VECTOR (7 DOWNTO 0) ;[
clk : IN STD_LOGIC;[
clk en : IN STD LOGIC;[
cnt_en : IN STD _LOGIC;[]
updown : IN STD_ LOGIC;[
cin : IN STD LOGIC;[
aclr : IN STD LOGIC;[
sclr : IN STD_LOGIC;[]
aload : IN STD_ LOGIC;[
sload : IN STD LOGIC;[]
cout : OUT STD LOGIC;[
out data : OUT  STD LOGIC VECTOR(7 DOWNTO 0)) ;[
END cnt 8bit;[]
O
ARCHITECTURE rtl OF cnt 8bit IS[]
BEGIN[]
0

inst cnt: lpm counterl]
GENERIC MAP(LPM WIDTH => 8,[]
LPM TYPE => "LPM_COUNTER")]
PORT MAP (data => 1d data,l]
clock => clk,l]
clk en => clk en,[]
cnt_en => cnt_en,[
updown => updown, []
cin => cin,l]
aclr => aclr,[]
sclr => sclr, ]
aload => aload,[]
sload => sload,l[!
cout => cout,[]
g => out data) ;]
O
END ARCHITECTURE rtl;[]
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