INSTITUT FUR HOCHENERGIEPHYSIK
der Osterreichischen Akademie der Wissenschaften IQ‘ |é D HARDWARE

General Description:

==

i

S,

i

iy

T

LT
E-’?—;'Jfl&'l;'

L

g

L

PR

The main parts of the PixelFed are the front FPGAs called “ NORTH “,
“NORTH-CENTER 7, * SOUTH-CENTER ", “ SOUTH”  housing the logic functionality for
the decoding state machines, with FIFO I plus FIFO II buffers and

the “ CENTER “ FPGA containing the final FIFO Il and the S-Link connection.

An additional * CONTROL “ CPLD for signal distribution and a “ VME “ FPGA for system
connection complete the module.

PREFACE

We tried to design as simple and compact as possible to increase system reliability and to facilitate
maintenance work.
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“VME “ FPGA LocalBus Connection:

Two interfaces for supporting the front FPGAs and the center FPGA are foreseen. Each with
32 Address/Data lines and four Control lines, all Clock synchronized.

Address spaces:

N ALTERA
NC_ALTERA
SC ALTERA
5_ALTERA

BROADCAST

LOCALBUS_FRONT

[=IN=] =g}
- =
-0 -2

-
[
-

1|0)|0(C_ALTERA LOCALBUS_CENTER

1| 0| 1| ¥ME_ALTERA { internal }

LocalBusTiming:

ADDR DATA
LAS — |
i E——Smm
LDS
LRW — READ = H I

The fourth Control line LRES: 100ns clock synchronized pulse

VME - LocalBus address matching:

Only D32 over

Luc?l\Bus !

el B =0 R e L R BB ] Bl

o [0t e |t |t o [ et |t [ [ et | | o [l e |0 by e om0 VME_A
SR R0 R RN Y LR Rl Ca =]

108 [ e e o [t | ot | o o [ e | (O i [0 |y e e | L_A

Only A32 /D32 addressing is supported in either  Single- or Block- Transfer mode !

“VME® FPGA TTCrx Reset:

RES_TTCrx (FEDBASE+0xa00038)

A write cycle to this address triggers an external MonoFlop which generates a 50us reset pulse for the TTCrx chip. Since the VME Altera
needs the TTCrx Clock it is necessary that the next VME access has to have a minimum delay of 100us.
In practice, the TTCrx clock may take longer to recover. A Ims minimum wait is recommended after a TTCrx reset.
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“VME* FPGA JTAG Busses:

It is possible to program all ALTERA EEPROMSs ( of course except the one of the VME ALTERA ) on the
board over the VME Interface.

This is done with two independent JTAG Buses.
JTAG chain1: “NORTH *
“NORTH-CENTER “
“ SOUTH-CENTER “
“SOUTH “

JTAG chain 2: “ CENTER “
“CONTROL *

The VME Addresses are as follows:

JTAGL WRITE (FEDBASE+0xa00018) JTAG2_ WRITE (FEDBASE+0xa0001c)
D[1] ™S D[1]  TMS
D[2] DI D[2]  TDI

JTAG_lor2_ READ (FEDBASE+0xa00020) read with TDI=0 and TMS=0
(FEDBASE+0xa00024) read with TDI=0 and TMS=1
(FEDBASE+0xa00028) read with TDI=1 and TMS=0
(FEDBASE+0xa0002c) read with TDI=1 and TMS=1

Data read: D[7] TDO

Jam Byte Code files are used with an adapted “JAM BYTE CODE PLAYER” from ALTERA.

Attention: The original ALTERA Software Version 2.1 doesn’t support EPC8 EEPROMSs so
please use Version 2.2

Reprogramming an ALTERA EEPROM doesn’t immediately change the FPGAs behaviour.
You have to invoke a configuration cycle, this is done either by POWER off/on or with the
VME registered command:

nCONFIG (FEDBASE+0xa00018)
D[0] =1 nCONFIG = Low ( due to external inverter )
D[0] =0 nCONFIG = High

NCONFIG - ] 40us min !!!

On V5 modules we have two separate configuration lines, one for the front chips ( served by
D[0] ) and one for the center chips ( served by D[1] ).

The reason for this modification was to ensure that varying configuration times have no
influence on the module startup behavior.



IQ‘ IéD HARDWARE

“VME* FPGA 12C MASTER :

The simple 12C Master implemented as a VHDL State machine is capable of writing and reading up to four
Bytes. “Bus Busy” and “I2C Acknowledge” Errors are reported.
Repeated Start is not supported !

In the PXLFED it provides an 12C interface to the TTCrx Chip.

SUB_12C
NO repeated START !

ACK BY MASTER !

ACK BY SLAVE !

VME Addresses:
BUSY ERH — )
12C_RES (FEDBASE+0xa00008) — 7 AnpR AW
Reset for the 12C State Machine —
— number of Bytes
12C_LOAD (FEDBASE+0xa0000c) —
Payload : D[7..0] Byte1

D[15..8] Byte2
D[23..16] Byte3
D[31..24] Byte4

RELEASE BUS
SET A ACH ERR

12C_ADDR_RW (FEDBASE+0xa00010)
Address : D[0] 1=R 0=W
D[7..1] 12C Addr.
D[9..8] Number of Bytes

RECEIVE
I2C_RD_DATA  (FEDBASE+0xa00010)
Read : D[7..0] Byte1 y -GEN Ack
D[15..8] Byte2 ®
YES

D[23..16] Byte3
D[31..24] Byte4
I2C_RD_STAT  (FEDBASE+0xa00014)  seno 5707
Error Register: Bit 0 =1 Bus Busy Error GEN STOP
Bit 1 =1 AddrAck Error HESALAEICESR
Bit 2 = 1 WByteAck Error
Bit 3 =1 LastByteAck Error

SEND 5TOPR

Wait cycles have to be included before Status Register can be read because of the slow 12C Clock.
(12C SCL is adjusted to 40Mhz / 256 = 156.25kHz )



IQ‘ IéD HARDWARE

Schematic Details:
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STATE MACHINE DETAIL:

p_get_SDA: process (clk_i, reset_n_i)
begin

if (reset_n_i="0")
elsif  clk_i'EVENT
if (s_sdadir="0"
else s_sda_response <='1}
end if;
end if;
ack_o <=s_sda_response;

end process  p_get_SDA;

SDA is monitored on negative edge to have time enough for
acknowledge decision.
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“FRONT “ FPGAs Data Path Block Diagram :
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*FRONT*" FPGAs Decoding FSM :

The encoding of the ADC Data is done by a State Machine written in VHDL. Necessary
multipliers are implemented as ALTERA library blocks to ensure
proper synthesize results.

STATE DIAGRAM:

YES
process TBM
— Header —
UltraBlack ErrorWord=1 |—>—
YES NO ( not reported )

we Headerword

y

NO reported in Trailer
Black neither UltraBlack 0 ErrorWord=2
nor
\/ YES
| LastDac "_l ErrorWord=1 |
reported in Trailer
[e}
Y ErrorWord=3
UltraBlack
YES
YES
NO
— processTBM —
Trailer
process
— PXL PR—
Data
»
>

L |
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Decoding FSM output data format “normal mode”:

BitPos: 35 34 33 32 (31 30 29 28 27 26|25 24 23 22 21|20 19 18 17 16 15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00

Header: 1 0 0 Of < -CHANNEL #-- >[ 1 1 1 1 2] O--vccmmmmmmm oo o 0|< --TBM HEADER TRG#-- >
0x8 0x1f (31)
HeaderID Header Marke r

BitPos: 35 34 33 32|31 30 29 28 27 26|25 24 23 22 21|20 19 18 17 16 15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00

Oxc
LastDaclD

Bi t Pos: 35 34 33 32|31 30 29 28 27 26|25 24 23 22 21|20 19 18 17 16|15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00

Dat a: 0 0 0 1 < mmmmm - Pxl ------- >
Oox1

DatalD

< -CHANNEL #-- >| < --ROC #-- >| < --DCOL -- > < ----Pul seHeight---- >

BitPos: 35 34 33 32|31 30 29 28 27 26|25 24 23 22 2120 19 18 17 16 15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00

Trailer: 0 1 0 O] <-CHANNEL #-- > 1 1 1 1 O 0 --------mmmmmmmnnnnnn 0 e2el ed Of<--TBMTrailerword-- >
0x4 Ox1c (30) e2 =>invalid n umber of ROCs
TrailerlD Trailer Mark er el e0 =>FSM ErrorByte

An Error-Trailer is generated if there are more than 192 Pixels / Channel :

Bi t Pos: 35 34 33 32|31 30 29 28 27 26|25 24 23 22 21|20 19 18 17 16 15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00

ErrTrl: 0 1 0 Of<-CHANNEL #-- > 1 1 1 1 Of O ---------m-mmmmmmannn Oe2eled 1|0 ----------mmmmmnn- 0
0x4 Oxle (30)
TrailerlD Trailer Mark er

When the Decoding Machine detects an “Almost Full” from FIFO | then only
“HEADER” , “LASTDAC” and “TRAILER” words are produced.
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Decoding FSM output data format “transparent mode”:

In “transparent mode” a block of 512 ADC Data , starting with a trigger Signal from the
Center chip, is stored in FIFO |

ADC Data:

Decoded Data:

0 (X OXXO_XXOX( 0 X0 X0 X0

When Pixel decoding is finished, the result is stored in Bits 21..0 , otherwise these Bits are 0!

BitPos: 35 34 33 3231 30 29 28 27 26 25 24 23 222120 19 18 17 16|15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00
Transp: 0 0 O 1| < ----- ADC[9..0]---------- > g <--DCOL -- >[< ------- Pxl ------- >|< ----Pul seHeight---- >
Oox1 o
DatalD (%]
-

The 513" Data in transparent mode is marked with Oxff in Bits 7..0 !
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RESET possibilities:

Each Local Bus has its own Reset line called LRES and CLRES.

LRES (FEDBASE+0xa00000) D[31] =1 CLRES (FEDBASE+0xa00004) D[31] =1

Write Cycles to this addresses with D[31]=1 generate 100ns reset pulses common to the Front Alteras
(LRES) or the Center Altera ( CLRES).

LRES resets the PixelStateMachine, clears all pipeline registers and flushes FIFO I, FIFO I, ErrorFIFO, and
TemperatureFIFO.

CLRES flushes the HEADER FIFO and FIFO IlI.

One can selectively reset the Phase Locked Loop ( PLL) on the front AlteraFPGA’s with the following
LRES (FEDBASE+0x1c8000) D[29] =1

This LocalBus Address is used for special reset possibilities:

BROADCAST or CHP_ADDR + 0x1c8000 D 31..0]

Previously only D[31] was used in the FrontAlteras for flushing all SpyFIFOs and in the NORTH Chip for
resetting the Test DAC RAMCounter.

Pixel B-channel Commands:

BRCST[5..

0] = 0x2 ( =reset EventCounter)
BRCST[5..0] = 0

x14 (= FullReset )

FullReset is distributed to the Front ALTERASs and has the same effect as sending LRES and CLRES !

OPTO-RECEIVER parameters:

The parameters for the opto receivers can be set as follows:

LocalBus Addr:

LAD S + 0x180000 OPTOPAR RECEI VERL D[ 7. . 0] Channels 1 to 12
LAD S + 0x188000 OPTOPAR RECEI VER2 D[ 7..0] Channels 13 to 24
LAD S + 0x190000 OPTOPAR RECEI VER3 D[ 7. . 0] Channel s 25 to 36
Data word :

[D7]p6]p5[p4]D3]D2]D1]D0]
[c2]ci]xs xa[x3[x2[x1]x0]

Matching DC-output DC-input
capacitor offset offset
adjust adjust adjust

10
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Setting thresholds for the 6 discrete levels :

LEVEL 4 ‘JI_
LEVEL 3 IJ
LEVEL 2 J
-
LEVEL 1
LEVEL BH —
LEVEL 0 5
|—|
LEVEL BL
LEVEL UB
—

One have to set threshold levels for every ROC on all channels.

Address space:

UB_B_THRESH : Al 20..17] =Channel _Addr: Al 16. . 14] =2 common for all ROCs
L012_THRESH : Al 20. . 17] =Channel _Addr : Al 16..14] =4 Al 6. . 2] =ROC Addr ess
UB_B _THRESH : Al 20. . 17] =Channel _Addr : Al 16..14] =5 Al 6. . 2] =ROC Addr ess
Data words:

BitPos: 31 30|29 28 27 26 25 24 23 22 21 20|19 18 17 16 15 14 13 12 11 10{(09 08 07
UB_B_THRESH < e BH ---ecnn--- P [ BL  ------- B .
BitPos: 31 30|29 28 27 26 25 24 23 22 21 20|19 18 17 16 15 14 13 12 11 10{(09 08 07
LO12 < e LEVEL 2 ---------- P [ LEVEL 1 ------- B .
BitPos: 31 30 29 28 27 26 25 24 23 22 21 20|19 18 17 16 15 14 13 12 11 10(09 08 07

L34

LEVEL 4

06 05 04 03 02 01 00

uB

06 05 04 03 02 01 00

LEVEL 0O

06 05 04 03 02 01 00

LEVEL 3

[LEVEL4 < x |

LEVEL3 < x< LEVEL4

LEVEL2 < x< LEVEL 3

LEVEL1 < x< LEVEL?2

[LEVELO < x< LEVEL 1]

I x < _LEVEL 0]

LEVEL BL < x< LEVEL BH

[ x < LEVEL UB |

ROC numbering starts with one! ROC address zero is intended to be used for

TBM HEADER levels and the address ( Number of ROCs used + 1) can be used for
TBM TRAILER levels since the internal ROC counter counts with each UB sequence and
the maximum number of Rocs used is 24 (5bit ROC address range ).

11
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Individual channel offsets:

There are three 12 Channel DACs ( AD8802 ) for channel offset control. The serial interface for these DACs
is located in the NORTH Chip.

Address:
LAD N + 0x190000

DataWord:

[p14]D13]D12] [D11]D10] D9 [ D8 | [ D7 [ D6 [ D5 [ D4 ][ D3 [ D2 D1 [ DO |

[cs3]cs2][cs1][A3]A2] A1 Ao][D7 D6 D5]D4][D3]D2]D1]D0]

CHIP select CHANNEL

address
CS1: CH# 01..12
CS2: CH# 13..24
CS3: CH# 25..36

Settling time due to external decoupling capacitor aprox. 1ms !

Analog Levels:

FROM + ['va— 540 ADCcounts |
OPTO RECEIVER -
ANALOG
255] —] FROM
] 3JOPTO RECEIVER 300mV DOUGHTERCARD
— w [omv [ va—0 ADCcounts |
1 ~ <
(o] I s

Individual channel ADC gain factor:

Each individual bit controls one ADC chip =2 ADC channels ! l.e. Bit 0 for the North FPGA controls
ADC channels 1 and 2, The ADC conversion can be changed from 1Vpp = 1024 counts ( bit=0) to
2 Vpp = 1024 counts ( bit=1).

Also don’t forget to change the offset DAC: 0 ADC counts for 1Vpp(2Vpp) = -0.5V ( -1.0V)!

Address:

LAD N(NC, SC, S) + 0x1b8000

DataWord: [D5]p4][ D3] D2 D1] D0
NORTH 3316 8| [6 316 85 3l5 &
NORTH Cntr HEE
SOUTH Chtr SIREREEs
SOUTH 5 ol55l5 56 &

12
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Automatic baseline correction:

If this feature is enabled the FED uses the time between TBM_TRAILER and
TBM_HEADER to correct the “black level” to a programmable value by digitally adding or
subtracting.

We suggest the following procedure:

.) Disable the auto correction

.) Add offset to get black Level approximately correct

.) Determine UB and B levels in transparent mode ( necessary to recognise header and trailer ! )
.) Program desired black level and enable auto correction

.) Perform additional transparent run to determine the other levels

Schematic detail:

3
|_dff10 ba , .
P 5 [9..0] AddiSUB with averflowe protection
ipaaRdl data(d.0] pp o(9.0] e
e Da[i.0 Delt. 0] gl_dff10

Rl Olag Db[11.0] [t (8.0} fdatala 0] ppp a3 .D]T—ML”I—:) Dutput[d.0]
BlLIShLE AddSubig LEE)

iRM1.9
o LK

= dataa)
result]
: latab] - I
7 insty el E e
B "J%c 52 v E
dnefl0.. 8 gG§ twvat it ch at the heginning t ate th 1
LRI 1 Ubebiacks which it comes e
’ C iR R
mm m ﬁ__ g fl dEEpm
"-ff“ms *IeLock _:gﬂ“
m R o, - o
3 RS A _C] PR P
dffom ANDZ - jn_]sﬂ}f ‘"9:1?—[\_ \_£ R R, CLOCK
= ( [: L~ b ] == [ instt4 €K - -
crt_en [ — o H a
(o) R (3.01 g clock —— ANDZ = QT mcarr J
‘é solr | ﬁL pecge.s ..
PedCarnCourier i
—_— T
HEADER
P e N CLOCK
“TRAILER
Addresses:
write:
CHP_ADDR+0x1d0000 D[ 24. . 16] enableAutoCorr CH#[9..1] D[ 9. . 0] Common value for channels 1- 9
read:
CHP_ADDR+0x1d0000 D[ 29. . 0] Correction Value CH# 32 1 (each 10 bit signed )
CHP_ADDR+0x1d8000 D[ 29.. 0] Correction Value CH#6 5 4
CHP_ADDR+0x1e0000 D[ 29. . 0] Correction Value CH#98 7

13
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CLOCK PHASE ADJUSTEMENT:

It is possible to adjust the ADC clock in 16 steps of about 1.5ns

Since the ADC clock is shifted relative to the ALTERA system clock it is necessary to
implement a negative edge clocked register for some delay positions to ensure proper
setup and hold times for the ADC data path.

Clock phase scheme:

AENERAWN

PLL

ANIERANNE

36 ADC Clocks

CONTROL %

[ CONTROL BUS ]
| CH#sel[9..4] DELAYsel [3.0] |

PLL

ALTERA SC

PLL

ALTERA S

14
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Clock phase setting is done as follows:

First: One have to set the clock phase for the selected channel.

Address:
LAD C + 0x198000

DataWord:

[D11]p10] D9 [ D8 ][ D7 [ D6 [ D5 D4 |[ D3 [ D2 ] D1 ] Do |

[ET xTAsTA4][A3]A2]A1TA0][D3]D2]D1]D0]

Enable Bit CHANNEL Delay value

to distinguish between delay number
settings and other data in the
CONTROL chip

Second: Don't forget to select the appropriate clock edge for the first register in the ADC data path !

Address:
LAD CHI Pnr + 0x1b0000

DataWord:

[p8][ D7 D6 D5 D4][D3 D2 D1 D0]
[s9][s8]s7]s6[s5][sa]s3]s2]st]

ChannelClockPhaseSelect
Bit set => use neg. clock phase

To save address space there is only one 9bit wide register for all input channels
of a chip (N, NC, SC, S), therefore it is necessary to restore phase information from
the other channels.

The window for positive and negative clock phase depends on the phase relationship between
system clock and delayed clocks.

For version 3 modules :

SYSTEM CLOCK I_I I_I_I_I_

ADCout Clockdel 0

ADCout Clockdel 15 X

this gives the window: [Del0[Del 1[Dei2]Del 3] [Del 4[Del 5Del 6]De! 7] [Del 8]Del 9Der0[Del11] [DeltZ[Deit3Del14]peity

[NINININ]J[NTINTPTP][P]P]PTPI[PININ]N]

| CLOCK PHASE |

15
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TEST DAC PULSE SCAN:

To understand the basic mechanism of clock phase adjustment, please have a look on
following example.

We send sixteen times a 25ns pulse over our TEST DAC system and scan it each time
with a different clock phase.

2

N
S I E— - -
[ I S I I O -
_ ] | e B e
_ | e A Ny —
_ | D N e
o
o
o

When you have found the position n of the pulse in FIFO 1 it is necessary to realign all
sixteen samples to get the correct pulse shape.

Ng.
A
\
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|

|

FEEFFEEFFREEEE
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TestDAC Loading:

The built in Test system is based on the following scheme and is used for the generation of “Pixel look a like
Data” to test the entire module.

AERANORIA

CH#1
CH#2
CH#3
CHi#4

CH#5
CH#6
CH#7
CH#8

Every third channel gets the same test pattern !

Address:
LAD N + 0x180000

DataWord:

[D29]D28] [D27]D26] D25] D24] [D23] D22] D21]D20] [D19] D18] D17]D16][D15] D14] D13[D12] [D11]D10] D9 [ D8 ][ D7 [ D6 [ D5 [ D4 ][ D3 [ D2 D1 ] DO |

[po]p8]|[D7]D6]D5]D4][D3]D2]D1]D0][D9]D8[D7]D6] [D5] D4 D3] D2][D1]D0]D9]D8][D7]D6][D5]D4][D3]D2]D1]D0]

Dataword B Dataword G Dataword R

Test pattern should start at the beginning of the transparent gate, since we wait now only 64 clocks after L1A
for the first header word, and should be a maximum of 256 DataWords long.

The gate can be shortened by setting bit[31] =1 at  the end of the test pattern!
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NORTH_V3 LocalBus Addressmap:

A20 Al19 A18 Al7 Al6 Al5 Al4
CHP_ADDR + 0x20000 Channel #1 0 0 0 1 0 0 0 Nunmber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x28000 Channel #1 0 0 0 1 0 1 0 U traBl ack Threshold D[ 29..0]
CHP_ADDR + 0x30000 Channel #1 0 0 0 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x34000 Channel #1 0 0 0 1 1 0 1 Threshol d_34 Df 19..0]
CHP_ADDR + 0x38000 Channel #1 0 0 0 1 1 1 0 READ FI FOL I 31..0]
CHP_ADDR + 0x40000 Channel #2 0 0 1 0 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x48000 Channel #2 0 0 1 0 0 1 0 U traBl ack Threshold D[ 29..0]
CHP_ADDR + 0x50000 Channel #2 0 0 1 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x54000 Channel #2 0 0 1 0 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0x58000 Channel #2 0 0 1 0 1 1 0 READ FI FOL [f 31..0]
CHP_ADDR + 0x60000 Channel #3 0 0 1 1 0 0 0 Nunber of estinmated ROCs D[ 4..0]
CHP_ADDR + 0x68000 Channel #3 0 0 1 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x70000 Channel #3 0 0 1 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x74000 Channel #3 0 0 1 1 1 0 1 Threshol d_34 Df19..0]
CHP_ADDR + 0x78000 Channel #3 0 0 1 1 1 1 0 READ FI FOL Df 31..0]
CHP_ADDR + 0x80000 Channel #4 0 T 0 0 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x88000 Channel #4 0 1 0 0 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x90000 Channel #4 0 1 0 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x94000 Channel #4 0 1 0 0 1 0 1 Threshol d_34 Df19..0]
CHP_ADDR + 0x98000 Channel #4 0 1 0 0 1 1 0 READ FI FOL Df 31..0]
CHP_ADDR + 0xa0000 Channel #5 0 T 0 T 0 0 0 Nunber of estrmated ROCs OO0 4..0]
CHP_ADDR + 0xa8000 Channel #5 0 1 0 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0xb0000 Channel #5 0 1 0 1 1 0 0  Threshol d_012 D[ 29..0]
CHP_ADDR + 0xb4000 Channel #5 0 1 0 1 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xb8000 Channel #5 0 1 0 1 1 1 0 READ FI FOL Of 31..0]
CHP_ADDR + 0xc0000 Channel #6 0 T T 0 0 0 0 Nunber of estinmated ROCs [0 4..0]
CHP_ADDR + 0xc8000 Channel #6 0 1 1 0 0 1 0 U traBl ack Threshold O 29..0]
CHP_ADDR + 0xd0000 Channel #6 0 1 1 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0xd4000 Channel #6 0 1 1 0 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xd8000 Channel #6 0 1 1 0 1 1 0 READ FIFOL D 31..0]
CHP_ADDR + 0xe0000 Channel #7 0 1 1 1 0 0 0 Nunmber of estimated ROCs D[ 4..0]
CHP_ADDR + 0xe8000 Channel #7 0 1 1 1 0 1 0 U traBl ack Threshold O 29..0]
CHP_ADDR + 0xf 0000 Channel #7 0 1 1 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0xf 4000 Channel #7 0 1 1 1 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xf 8000 Channel #7 0 1 1 1 1 1 0 READ FIFOL O 31..0]
CHP_ADDR + 0x100000 Channel #8 1 0 0 0 0 0 0 Nunmber of estimted ROCs D[ 4..0]
CHP_ADDR + 0x108000 Channel #8 1 0 0 0 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x110000 Channel #8 1 0 0 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x114000 Channel #8 1 0 0 0 1 0 1 Threshol d_34 O 19.. 0]
CHP ADDR + 0x118000 Channel #8 1 0 0 0 1 1 0 READ FI FOL Of 31..0]
CHP_ADDR + 0x120000 Channel #9 1 0 0 1 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x128000 Channel #9 1 0 0 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x130000 Channel #9 1 0 0 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x134000 Channel #9 1 0 0 1 1 0 1 Threshol d_34 O 19.. 0]
CHP ADDR + 0x138000 Channel #9 1 0 0 1 1 1 0 READ FI FOL D 31..0]
CHP_ADDR + 0x140000 1 0 1 0 0 0 READ_ERROR_FI FOup D[ 31..0]
CHP_ADDR + 0x148000 1 0 1 0 0 1 READ TEMP_FI FQup Df 31.. 0]
CHP_ADDR + 0x150000 1 0 1 0 1 0 READ SPY- FI FQ2up Df 31..0]
CHP_ADDR + 0x158000 1 0 1 0 1 1 READ SPY-1-up D[ 31..0]
CHP_ADDR + 0x160000 1 0 1 1 0 0 READ_ERROR_FI FGdown Df 31. . 0]
CHP_ADDR + 0x168000 1 0 1 1 0 1 READ TEMP_FI FQdown O 31.. 0]
CHP_ADDR + 0x170000 1 0 1 1 1 0 READ SPY- FI FO2down O 31.. 0]
CHP_ADDR + 0x178000 1 0 1 1 1 1 READ SPY-|-down D[ 31..0]
CHP_ADDR + 0x180000 1 1 0 0 0 0 Wite DAC_MEM D] 29..0]
CHP_ADDR + 0x188000 1 1 0 0 0 1 Wite Ovfl Val. D[7..0]+192 not inpl.
CHP_ADDR + 0x190000 1 1 0 0 1 0 W O f set DAC D15, D14, D13, D12, D] 11. . 0]
CHP_ADDR + 0x190000 1 1 0 0 1 1 R StateM Errors[ D26..0]
CHP_ADDR + 0x1a0000 1 1 0 1 0 0 Wite/Read Control Reg Df31..0]
CHP_ADDR + 0x1a8000 1 1 0 1 0 1 Wite/Read TestReg D 31..0]
CHP_ADDR + 0x1a0000 1 1 0 1 1 0 Wite CLK_Reg D[ 8..0]
CHP_ADDR + 0x1a8000 1 1 0 1 1 1 Wite GAIN Reg Df3..0]
BROADCAST or CHP_ADDR + 0x1c0000 1 1 1 0 0 0 Wite MddeReg D[ 31..0]
BROADCAST or CHP_ADDR + 0x1c8000 1 1 1 0 0 1 Wite ResetPuls D[31..0]
CHP_ADDR + 0x1d0000 1 1 1 0 1 0 Aut oBasel En[ D24. . 16] Val ueD [9.. 0]
CHP_ADDR + 0x1d0000 1 1 1 0 1 0 Read CorrVal ch# 3 2 1 [D29..0]
CHP_ADDR + 0x1d8000 1 1 1 0 1 1 Read CorrVal ch# 6 5 4 [D29..0]
CHP_ADDR + 0x1e0000 1 1 1 1 0 0 Read CorrVal ch# 9 8 7 [D29..0]
CHP_ADDR + 0x1f 0000 1 1 1 1 1 0 ReadFi r mnar eVer si on
CHP_ADDR + 0x1e800 1 1 1 1 0 1 Feature Register
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NORTH_CENTERV2 , SOUTH_CENTERV2 LocalBus Addressmap:

A20 Al19 A18 Al7 Al6 Al5 Al4
CHP_ADDR + 0x20000 Channel #1 0 0 0 1 0 0 0 Nunmber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x28000 Channel #1 0 0 0 1 0 1 0 U traBl ack Threshold D[ 29..0]
CHP_ADDR + 0x30000 Channel #1 0 0 0 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x34000 Channel #1 0 0 0 1 1 0 1 Threshol d_34 Df 19..0]
CHP_ADDR + 0x38000 Channel #1 0 0 0 1 1 1 0 READ FI FOL I 31..0]
CHP_ADDR + 0x40000 Channel #2 0 0 1 0 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x48000 Channel #2 0 0 1 0 0 1 0 U traBl ack Threshold D[ 29..0]
CHP_ADDR + 0x50000 Channel #2 0 0 1 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x54000 Channel #2 0 0 1 0 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0x58000 Channel #2 0 0 1 0 1 1 0 READ FI FOL [f 31..0]
CHP_ADDR + 0x60000 Channel #3 0 0 1 1 0 0 0 Nunber of estinmated ROCs D[ 4..0]
CHP_ADDR + 0x68000 Channel #3 0 0 1 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x70000 Channel #3 0 0 1 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x74000 Channel #3 0 0 1 1 1 0 1 Threshol d_34 Df19..0]
CHP_ADDR + 0x78000 Channel #3 0 0 1 1 1 1 0 READ FI FOL Df 31..0]
CHP_ADDR + 0x80000 Channel #4 0 T 0 0 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x88000 Channel #4 0 1 0 0 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x90000 Channel #4 0 1 0 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x94000 Channel #4 0 1 0 0 1 0 1 Threshol d_34 Df19..0]
CHP_ADDR + 0x98000 Channel #4 0 1 0 0 1 1 0 READ FI FOL Df 31..0]
CHP_ADDR + 0xa0000 Channel #5 0 T 0 T 0 0 0 Nunber of estrmated ROCs OO0 4..0]
CHP_ADDR + 0xa8000 Channel #5 0 1 0 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0xb0000 Channel #5 0 1 0 1 1 0 0  Threshol d_012 D[ 29..0]
CHP_ADDR + 0xb4000 Channel #5 0 1 0 1 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xb8000 Channel #5 0 1 0 1 1 1 0 READ FI FOL Of 31..0]
CHP_ADDR + 0xc0000 Channel #6 0 T T 0 0 0 0 Nunber of estinmated ROCs [0 4..0]
CHP_ADDR + 0xc8000 Channel #6 0 1 1 0 0 1 0 U traBl ack Threshold O 29..0]
CHP_ADDR + 0xd0000 Channel #6 0 1 1 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0xd4000 Channel #6 0 1 1 0 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xd8000 Channel #6 0 1 1 0 1 1 0 READ FIFOL D 31..0]
CHP_ADDR + 0xe0000 Channel #7 0 1 1 1 0 0 0 Nunmber of estimated ROCs D[ 4..0]
CHP_ADDR + 0xe8000 Channel #7 0 1 1 1 0 1 0 U traBl ack Threshold O 29..0]
CHP_ADDR + 0xf 0000 Channel #7 0 1 1 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0xf 4000 Channel #7 0 1 1 1 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xf 8000 Channel #7 0 1 1 1 1 1 0 READ FIFOL O 31..0]
CHP_ADDR + 0x100000 Channel #8 1 0 0 0 0 0 0 Nunmber of estimted ROCs D[ 4..0]
CHP_ADDR + 0x108000 Channel #8 1 0 0 0 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x110000 Channel #8 1 0 0 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x114000 Channel #8 1 0 0 0 1 0 1 Threshol d_34 O 19.. 0]
CHP ADDR + 0x118000 Channel #8 1 0 0 0 1 1 0 READ FI FOL Of 31..0]
CHP_ADDR + 0x120000 Channel #9 1 0 0 1 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x128000 Channel #9 1 0 0 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x130000 Channel #9 1 0 0 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x134000 Channel #9 1 0 0 1 1 0 1 Threshol d_34 O 19.. 0]
CHP ADDR + 0x138000 Channel #9 1 0 0 1 1 1 0 READ FI FOL D 31..0]
CHP_ADDR + 0x140000 1 0 1 0 0 0 READ_ERROR_FI FOup D[ 31..0]
CHP_ADDR + 0x148000 1 0 1 0 0 1 READ TEMP_FI FQup Df 31.. 0]
CHP_ADDR + 0x150000 1 0 1 0 1 0 READ SPY- FI FQ2up Df 31..0]
CHP_ADDR + 0x158000 1 0 1 0 1 1
CHP_ADDR + 0x160000 1 0 1 1 0 0 READ_ERROR_FI FGdown Df 31. . 0]
CHP_ADDR + 0x168000 1 0 1 1 0 1 READ TEMP_FI FQdown O 31.. 0]
CHP_ADDR + 0x170000 1 0 1 1 1 0 READ SPY- FI FO2down O 31.. 0]
CHP_ADDR + 0x178000 1 0 1 1 1 1
CHP_ADDR + 0x180000 1 1 0 0 0 0
CHP_ADDR + 0x188000 1 1 0 0 0 1
CHP_ADDR + 0x190000 1 0 0 1 0
CHP_ADDR + 0x1a0000 1 1 0 1 0 0 Wite/Read Control Reg Df31..0]
CHP_ADDR + 0x1a8000 1 1 0 1 0 1 Wite/Read TestReg D 31..0]
CHP_ADDR + 0x1a0000 1 1 0 1 1 0 Wite CLK_Reg D[ 8..0]
CHP_ADDR + 0x1a8000 1 1 0 1 1 1 Wite GAIN Reg Df3..0]
BROADCAST or CHP_ADDR + 0x1c0000 1 1 1 0 0 0 Wite MddeReg D[ 31..0]
BROADCAST or CHP_ADDR + 0x1c8000 1 1 1 0 0 1 Wite ResetPuls D[31..0]
CHP_ADDR + 0x1d0000 1 1 1 0 1 0 Aut oBasel En[ D24. . 16] Val ueD [9.. 0]
CHP_ADDR + 0x1d0000 1 1 1 0 1 0 Read CorrVal ch# 3 2 1 [D29..0]
CHP_ADDR + 0x1d8000 1 1 1 0 1 1 Read CorrVal ch# 6 5 4 [D29..0]
CHP_ADDR + 0x1e0000 1 1 1 1 0 0 Read CorrVal ch# 9 8 7 [D29..0]
CHP_ADDR + 0x1f 0000 1 1 1 1 1 0 ReadFi r mnar eVer si on
CHP_ADDR + 0x1e800 1 1 1 1 0 1 Feature Register
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SOUTH_V2 LocalBus Addressmap:

A20 Al19 A18 Al7 Al6 Al5 Al4
CHP_ADDR + 0x20000 Channel #1 0 0 0 1 0 0 0 Nunmber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x28000 Channel #1 0 0 0 1 0 1 0 U traBl ack Threshold D[ 29..0]
CHP_ADDR + 0x30000 Channel #1 0 0 0 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x34000 Channel #1 0 0 0 1 1 0 1 Threshol d_34 Df 19..0]
CHP_ADDR + 0x38000 Channel #1 0 0 0 1 1 1 0 READ FI FOL I 31..0]
CHP_ADDR + 0x40000 Channel #2 0 0 1 0 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x48000 Channel #2 0 0 1 0 0 1 0 U traBl ack Threshold D[ 29..0]
CHP_ADDR + 0x50000 Channel #2 0 0 1 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x54000 Channel #2 0 0 1 0 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0x58000 Channel #2 0 0 1 0 1 1 0 READ FI FOL [f 31..0]
CHP_ADDR + 0x60000 Channel #3 0 0 1 1 0 0 0 Nunber of estinmated ROCs D[ 4..0]
CHP_ADDR + 0x68000 Channel #3 0 0 1 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x70000 Channel #3 0 0 1 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x74000 Channel #3 0 0 1 1 1 0 1 Threshol d_34 Df19..0]
CHP_ADDR + 0x78000 Channel #3 0 0 1 1 1 1 0 READ FI FOL Df 31..0]
CHP_ADDR + 0x80000 Channel #4 0 T 0 0 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x88000 Channel #4 0 1 0 0 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x90000 Channel #4 0 1 0 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x94000 Channel #4 0 1 0 0 1 0 1 Threshol d_34 Df19..0]
CHP_ADDR + 0x98000 Channel #4 0 1 0 0 1 1 0 READ FI FOL Df 31..0]
CHP_ADDR + 0xa0000 Channel #5 0 T 0 T 0 0 0 Nunber of estrmated ROCs OO0 4..0]
CHP_ADDR + 0xa8000 Channel #5 0 1 0 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0xb0000 Channel #5 0 1 0 1 1 0 0  Threshol d_012 D[ 29..0]
CHP_ADDR + 0xb4000 Channel #5 0 1 0 1 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xb8000 Channel #5 0 1 0 1 1 1 0 READ FI FOL Of 31..0]
CHP_ADDR + 0xc0000 Channel #6 0 T T 0 0 0 0 Nunber of estinmated ROCs [0 4..0]
CHP_ADDR + 0xc8000 Channel #6 0 1 1 0 0 1 0 U traBl ack Threshold O 29..0]
CHP_ADDR + 0xd0000 Channel #6 0 1 1 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0xd4000 Channel #6 0 1 1 0 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xd8000 Channel #6 0 1 1 0 1 1 0 READ FIFOL D 31..0]
CHP_ADDR + 0xe0000 Channel #7 0 1 1 1 0 0 0 Nunmber of estimated ROCs D[ 4..0]
CHP_ADDR + 0xe8000 Channel #7 0 1 1 1 0 1 0 U traBl ack Threshold O 29..0]
CHP_ADDR + 0xf 0000 Channel #7 0 1 1 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0xf 4000 Channel #7 0 1 1 1 1 0 1 Threshol d_34 D 19..0]
CHP_ADDR + 0xf 8000 Channel #7 0 1 1 1 1 1 0 READ FIFOL O 31..0]
CHP_ADDR + 0x100000 Channel #8 1 0 0 0 0 0 0 Nunmber of estimted ROCs D[ 4..0]
CHP_ADDR + 0x108000 Channel #8 1 0 0 0 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x110000 Channel #8 1 0 0 0 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x114000 Channel #8 1 0 0 0 1 0 1 Threshol d_34 O 19.. 0]
CHP ADDR + 0x118000 Channel #8 1 0 0 0 1 1 0 READ FI FOL Of 31..0]
CHP_ADDR + 0x120000 Channel #9 1 0 0 1 0 0 0 Nunber of estimated ROCs D[ 4..0]
CHP_ADDR + 0x128000 Channel #9 1 0 0 1 0 1 0 U traBl ack Threshold D 29..0]
CHP_ADDR + 0x130000 Channel #9 1 0 0 1 1 0 0 Threshol d_012 D[ 29..0]
CHP_ADDR + 0x134000 Channel #9 1 0 0 1 1 0 1 Threshol d_34 O 19.. 0]
CHP ADDR + 0x138000 Channel #9 1 0 0 1 1 1 0 READ FI FOL D 31..0]
CHP_ADDR + 0x140000 1 0 1 0 0 0 READ_ERROR_FI FOup D[ 31..0]
CHP_ADDR + 0x148000 1 0 1 0 0 1 READ TEMP_FI FQup Df 31.. 0]
CHP_ADDR + 0x150000 1 0 1 0 1 0 READ SPY- FI FQ2up Df 31..0]
CHP_ADDR + 0x158000 1 0 1 0 1 1 READ SPY-1-up D[ 31..0]
CHP_ADDR + 0x160000 1 0 1 1 0 0 READ_ERROR_FI FGdown Df 31. . 0]
CHP_ADDR + 0x168000 1 0 1 1 0 1 READ TEMP_FI FQdown O 31.. 0]
CHP_ADDR + 0x170000 1 0 1 1 1 0 READ SPY- FI FO2down O 31.. 0]
CHP_ADDR + 0x178000 1 0 1 1 1 1 READ SPY-|-down D[ 31..0]
CHP_ADDR + 0x180000 1 1 0 0 0 0 OPTOPAR RECEI VERL D[ 7..0]
CHP_ADDR + 0x188000 1 1 0 0 0 1 OPTOPAR RECEI VER2 D[ 7..0]
CHP_ADDR + 0x190000 1 0 0 1 0 OPTOPAR RECEI VER3 D[ 7..0]
CHP_ADDR + 0x1a0000 1 1 0 1 0 0 Wite/Read Control Reg Df31..0]
CHP_ADDR + 0x1a8000 1 1 0 1 0 1 Wite/Read TestReg D 31..0]
CHP_ADDR + 0x1a0000 1 1 0 1 1 0 Wite CLK_Reg D[ 8..0]
CHP_ADDR + 0x1a8000 1 1 0 1 1 1 Wite GAIN Reg Df3..0]
BROADCAST or CHP_ADDR + 0x1c0000 1 1 1 0 0 0 Wite MddeReg D[ 31..0]
BROADCAST or CHP_ADDR + 0x1c8000 1 1 1 0 0 1 Wite ResetPuls D[31..0]
CHP_ADDR + 0x1d0000 1 1 1 0 1 0 Aut oBasel En[ D24. . 16] Val ueD [9.. 0]
CHP_ADDR + 0x1d0000 1 1 1 0 1 0 Read CorrVal ch# 3 2 1 [D29..0]
CHP_ADDR + 0x1d8000 1 1 1 0 1 1 Read CorrVal ch# 6 5 4 [D29..0]
CHP_ADDR + 0x1e0000 1 1 1 1 0 0 Read CorrVal ch# 9 8 7 [D29..0]
CHP_ADDR + 0x1f 0000 1 1 1 1 1 0 ReadFi r mnar eVer si on
CHP_ADDR + 0x1e800 1 1 1 1 0 1 Feature Register
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ERROR FIFOs:

IQ‘ %D HARDWARE
Data path from FIFO | to FIFO Il :

The EnableBit decides if the data is a normal Pixeldata or if the data is type of error data or LastDac(temp) data.
We have eight Error FIFOs ( two per FrontAltera ) each responsible for four or five input channels !

Data from FIFO |
D_I_) Data to FIFO Il

I_— EnableErrorData

EnDaBit
[Data to ErrorFIFO or TempFIFO |
Error Coding and Temp FIFO:
e
. ErrorFIFO[31 .2 rrorFIFO[3. 1o oFF ol fitoddeisg
e I’F— AT errorFIFD[25 2 T - AR [T I R o S e R BT
ol QESCOCE: = ) —
MODE FL q full
g8 —:':A-QDDDE Eventhiumer. o) M. ErrorFIFD[zo1 —{rdreq
=[75 71 eq29 TTCr .>, o CLOCK ErrorFIFO
[.0] TRAILE! ] g clock
2q3l Chanmaadar =[12 0] i ErrarFIFO[12 LRES i
g3 = EitorData finfeess! o JELUEH FIFDS Ty : Ir ot v works
W inetdg. H inztlid
. i T imbLMCE
i P |_ord ; TIME O Ly | P
Decoding of bits[25..21] | W P %D dffon [ —_—
Mt ST ... Wenn FIFQ full wird automatisch
WD ] ins
T Channgleader™ EnableErrorData
B b S
. F.op PRere PR 115 Signals
instlol
5
Inwvalid Zof ROCs G511
FSM ErrerByte [1] 2510
FSM ErrorByte [0] Q53
TBM_Trailer bits can be o e N S PN R
disabled for the error TBM Trailerf6] @38 o, T ; — e LR
memories by setting bits }gm_}m!:er{i} ggi — [P Trock ootk F aBt B Q. S I
. |_Trailer] Lo inst&l | 3
[31..‘24] inthe MODEREG TBM Trailer[3] 953 inst wiren full
( Chi pAddr +0x1c0000) TBM _Trailer[2] =52 CLOCK e
TEM_Trailer[1] @51 e LRES e - alock:
TBM_Trailer[0] @ . ""*":Z; TR [TempFIFO
. it Al 105
Error Word: N 2 I
[ teentedhdes _—re _/—(—’——CL__
. 5[35.32 LastDac  GLOGHK mm FS . -
Channel[31..26] : Channel ( not every error has a B0 eqiz : ; =
corresponding channel information ) e Wenn FIFO full wird automatisch

ins Leere ausgelesen !

Code[25..21] : ErrorCode:  Ox1f Eventnumber Error -
Oxle Trailer Error \When FIFOs are full they will be

0x1d TimeOut automatically exhausted !

0xlc NF MEM
0x1b Dummy

TTCrxEvent#[20..13]: 8 LSBs of TTCrx Eventnumber

ErrorData[12..0]: ErrorType dependend !

ERROR FIFO BIT MEANINGS:
D31[D30{D29)D28||D27| D26 {D25|D24]|D23|D22(D21{D20]|D19|D18|D17{D16]{D15|D14|D13(D12|(D11|D10)| D9 [ D8 [{ D7 { D6 | D5 | D4 || D3 | D2 | D1 | DO

Channel# EVNnrERROR 8 LSBs of TTCrx Eventnumber Data word = Channel event #
[csTcafceaJez2][ctJeo] s Ja [ 1T aJaTer][ee[es[EalE3][E2]E1TEO] X [ x T x T x T x|[E7]E6[E5[E4][E3]E2]E1]E0]
[TIMEOUT (word1) | 8 LSBs of TTCrx Eventnumber | [ Pedestal Correction Value = P# |
[ X Tx ][ xT xT29]29][29]29]29] e7][e6 [E5[ E4JE3|[E2] E1JEO [ X ][ Pofrs][pPr]Pe]P5]Pa][P3]P2]P1]P0]
1
[ MSB Timeout Counter [ TIMEOUT (word2) | 8 LSBs of TTCrx Eventnumber [LSB Time outCnt] [Data word (Bit = channel with error )]

[Lo [epifBnilsiel] [ x [ x [ x [cHs|[cHa[cH3[cH2[cH1]

[ms5]mam3] m2 [mi]mo]29 29 ][29]29] 29 E7|[E6 [E5 [ E4 [ E3 ][ E2] E1]E0 L1

[ Channel# [ TrailerERROR | 8LSBs ofTTCrx Eventnumber | [ 8Bit TBM trailer ]
[cs]caJeafca][ctJeol a T 1 ][ 2T aJoJer][ee]es]ealE3][E2]E1]EO] X J[REIS[]]SI0] [Tr]Te1s5]Ta][T3]T2]T1 [ T0]
I
[ invalid#ofROCs _ |[ FSM Errors |
[ NearlvFULL | 8LSBs ofTTCrx Eventnumber | [Data word (Bit = channel FIFOINF )]
XD xIxTaTal[aToJoJer][es]esTea]E3][E2] E1TEO X J[ X T x T X T X J[L1AINEu] X [NFe][NFd]NFc]NFb]NFa]
Nearly FULL has only limited value of information ! NF error is only stored [Event#FIFONF | [ _FIFOIIl NF_]

when FIFO Il is emptying and this is not the time w  hen NF occurs !!!!
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ROC numbers 26 to 31 are reserved for error type or special word recognition.

Error words in normal data stream:

.) Error words are only transmitted when error information is found.
.) Dummy data ( 27 )have to be included when there are too less data!
.) When combining two 32bit data streams, gaps are marked with 26

ROC# 1 .24 Gap 26 DummyData 27 NearlyFull 28 Timeout 29 TrailerErr 30  EvnrErr 31

ErrorWord Bit Meaning:
D31]|D30]D29[D28 || D27 D26 | D25[D24| | D23[D22[D21]|D20|[D19[D18| D17|D16][D15] D14|D13|D12||D11]D10] D9 [ D8 || D7 [ D6 [ D5 [ D4 || D3 [ D2 [ D1 | DO

[ Channel# [EVArERROR Ox1f | [ Dataword= Channelevent# |
[csfcafesfezf[ctfeof a [ [aJafalx ][ xIx[xIx][xIxTxIx][xIxIx]x][er][e6[es[ea][Es[E2]E1]E0]
[ Channel# [TrailerERROR 0x1e] [ 8Bit TBM Trailer |
[cs[cafeafca][ctfco] 1 [ [ 2T aJo [ x JxIxTxTx][xIx]Tx] IIR#IS[1]lS[0]=IT7IT6IT5IT4IIT3IT2IT1ITOI
[ invalid # of ROCs | [ FSMErrors |
[TIMEOUT 0x1d (word1)] [ Pedestal Correction Value = P# |
LD Dx Ix T x J[x ] xT2oT29([20]29]20T29 ][ x [ x [ x [x J[x [ x [ x[x][x[x]ro[re][pr]rPe]P5[rPa][P3][P2]P1]P0]
|T|MEOUT Ox1d (Word2)| [ TimeOut Counter = T# | [Data word (Bit = channel with error )]
DD DX x T xT29T29][29]29 29 x J[ x 17 te]715]|[Ta] 3] 1211 ][ 10 [BL2[B[M1IB[O]] [ X | X | X [cH5][cH4]cH3]cH2[CH1]

[ BlockNr: (Block of 4 or 5 Input Channels ) |
[ | [Data word (Bit = channel FIFOINF )]

DI T Ix T Ta e ToTo T Jxe I T P e I g XX T X T x J[LATNFI] X [NFe] [NFA]NFC]NFb]NFa]
Nearly FULL has only limited value of information ! NF error is only stored [TriggerFIFONF | [ FIFOII NF ]
when FIFO Il is emptying and this is not the time w ~ hen NF occurs !!!!
[ bumMmY 0x1b |
DI T Ix T aTajfolTaTa P e P P P I Ix T P e ITx I x T x J[prfpefrs]ra][P3]Pa]rPi]po]
[ GAP 0xla |
Dl Ix eI xTafTaflolaJolx JIx Ix ITx T e Ix Ix Ix [ xITxTxTx[rr]re[rs]rPa][P3]rP2a]P1]Po]

Private Eventnumber written with MODEREG[23..16]
( ChipAddr+0x1c0000 )

These data are transferred via the Center Chip to the S-link.
Only the EVNrERROR information generates a TTS event under following conditions:

two consecutive event blocks have to have at least 64 Out of Sync Errors to generate

or consecutive event blocks have 64 Out of Sync Errors ! ( a healthy event in between will clear the Out
of Sync Error Counter )
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FIFO DEPTHS
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YCENTER*®* FPGA

Data from NORTH and
NORTHCENTER

FIFO Il NORTH

FIFO 1l SOUTH

Data Path Block Diagram :

MEM

SPY

S — Link

INTERFACE

TTCrx CONTROL
C . CHIP
onnection Driver
Data from SOUTH and
CENTER LOCAL BUS ADDRESSES:
L]
A20 A19 Al18 Al7 Al6 Al5
CHP_ADDR + 0x20000 0 0 0 1 0 0 CLEAR_HI ST (needs 12.8us )
CHP_ADDR + 0x28000 0 0 0 1 0 1 EnHi st ogr ammi ng D[ 0]
CHP_ADDR + 0x30000 0 0 0 1 1 0 TRI PPLE sel ect UP D[2..0]
CHP _ADDR + 0x38000 0 0 0 1 1 1 TRI PPLE select DOWN D[2..0]
CHP_ADDR + 0x40000 0 0 1 0 0 0 ROC_READ_UP A[6. . 2]
CHP_ADDR + 0x48000 0 0 1 0 0 1 ROC_READ_DOWN A[ 6. . 2]
CHP_ADDR + 0x60000 0 0 1 1 0 0 READ TTS-FI FO D[ 31..0]
CHP_ADDR + 0xe0000 0 1 1 1 0 0 Wite SourcelD D[5..0]
CHP_ADDR + 0xf0000 0 1 1 1 1 0 WR TTS_Linet. D[31],[3..0]
CHP_ADDR + 0x140000 1 0 1 0 0 0 READ SPY-FI FOup D[ 31..0]
CHP_ADDR + 0x160000 1 0 1 1 0 0 READ SPY-FlI FOdown D[ 31..0]
CHP_ADDR + 0x180000 1 1 0 0 0 0 WR Event#, D[8]=1 + D[7..0]
CHP_ADDR + 0x180000 1 1 0 0 0 0 StartTrp D[9] =1
CHP_ADDR + 0x188000 1 1 0 0 0 1 RD BUNCH Counter D[31..0]
CHP_ADDR + 0x190000 1 1 0 0 1 0 RD EVENT Counter D[31..0]
CHP_ADDR + 0x198000 1 1 0 0 1 1 RD L1A Counter D[31..0]
CHP_ADDR + 0x1a0000 1 1 0 1 0 0 W R Control Reg D[31..0]
CHP_ADDR + 0x1a8000 1 1 0 1 0 1 W R TestReg D[31..0]
BROADCAST or CHP_ADDR + 0x1c0000 1 1 1 0 0 0 WRI TE ModeReg D[ 31..0]
BROADCAST or CHP_ADDR + 0x1c8000 1 1 1 0 0 1 WRI TE Reset Puls D[ 31..0]
CHP_ADDR + 0x1f 0000 1 1 1 1 1 0 ReadFi r nwar eVer si on
CHP_ADDR + 0x1e0000 1 1 1 1 0 0 Feature Register D[3..0]
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Control, ModeReg, and Feature Meaning:

Ctrl Reg[ 0] =0/1
Ctrl Reg[ 1] =0/ 1
Ctrl Reg[ 2] =0/1
Ctrl Reg[3]=0/1
Ctrl Reg[ 4] =0/1
Ctrl Reg[ 5] =0/1

Di sabl e/ Enabl e Transparent Mode

TranspGateStart by L1A / TranspGateStart by VME or EFT(OPTO Modul e)
Di sabl e/ Enabl e DAC Data for Transparent Mode

TTC Event# /| VME Event#

Di sabl e/ Enable L1A from TTCrx

Di sabl e/ Enabl e EFT Signal from OPTO Modul e

(I I T |
L L L T T |
VVVVYVYV

Ctrl Reg[ 16] =0
Ctrl Reg[17] =0

/1 TTSReady dis/en
/1
Ctrl Reg[ 18] =0/ 1
/1
/1

TTSError dis/en

OUTof SYN di s/ en

Di sabl e/ Enabl e Ti meout counter overflow ti meout

Di sabl e/ Enabl e Broken Token mechanism for Type 1 ROCs

Ctrl Reg[ 19] =0
Ctrl Reg[ 20] =0

o nn
VVVVYV

ModeReg[ 0] =1 ==> S-Link disable

ModeReg[ 1] =1 ==> Wite Disable SPY MEM
ModeReg[ 2] =1 ==> URESET ( S-Link Reset )
ModeReg[ 3] =1 ==> lgnore Slink LFF

ModeReg[ 31] =1 ==> Sel ect Slink Test Pattern

Feature Register address: LAD_c + 0x1e0000

Feat ur eReg[ 0]
Feat ur eReg[ 1]
Feat ur eReg[ 2]
Feat ur eReg][ 3]

Enabl es the FED stuck-in-reset (a more thorough scrubbing of FIFOs)
No | onger active

Turns on the Continuous Busy --> OOS feature

Turns on the Continuous Warn --> OOS feature

(use this last feature only if bit 20 in the control register is set)

LADfront + 0x1e800

I mn
[ Y
nmmn

I
V V VYV

Fifo-1 hit Limit

Maximum number of hits allowed in a channel for each event. If this number is exceeded, the remaining hits
are dumped and an error word is written.

LADfront + 0x1e800 bits [9...0].

If there is nothing written to the register, a limit of 192 is used.

BusyWhenBehind

Number of timeouts before asserting busy (min busy below, max = 100ms)
LADfront + 0x1e800 bits [23..16].

If there is nothing written to the register, a hard coded value of 200 will be used.

MinBusyWidth

Minimum Busy width for UP/Down counter is selected via
LADfront + 0x1e800 bits[25..24]

Value | Time (us)
00 100

01 50

02 25

03 12.5

If there is nothing written to the register, a value of 0 (100us) will be used.

Special Test Pattern DAC Mode:

Note: A special mode should be used when random tri ggers are anticipated
and the testDAC test Pattern is desired. In this ca se set:

Ctrl Reg[2]=0 in the CENTER Control Register (Disables normal DAC data mode)

And

ModeReg[ 0] =1 in the NORTHMode Regi ster (Enables Special DAC data mode)
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TTS System:

AlmostFull FI FC | at 900 Words

NORTH

TTC Read

NORTH CENTER

SOUTH CENTER

TTS BUSY

0100

TTS Qut of Svnc

0010

TTS Ovfl War ni ng

0001

AlmostFull FI FC 11 at 7936 Words

o
Q0
©
o
3
=
il
P
-

ITS ERROR

1100

ITS READY

1000

10r1

NORTH CENTER
SOUTH CENTER
SOUTH

Pr

QverflowWarning

[ Eventnumber

TBM HEADER
F4

TTOrx Event#|—//[LNORTH

NORTH CENTER Out of Svnc
SOUTH CENTER

TTS FIFO

TTCrx Event#

Each change of TTS bits is

Error stored in the TTS FIFO with the

Channel without Data] — TTCReady, Out of Sync and Error line

TBM Trailer #0 or
Error_Trailer

actual TTCrx Eventnumber !

— NORTH are maskable !

CHP_ADDR + 0x1a0000

[NORTH CENTER] [ Emor | CtrlReg[ 16] =

0/1 ==
SOUTH CENTER Ctrl Reg[17]=0/1 ==> TTSError
0/1 ==

Ctrl Reg[ 18] =

TTS FIFO read address: LAD_C + 0x60000

For connectivity tests a register is foreseen to set all TTS lines by VME command:

LAD_C+0xe0000 D[31] enable TTS line test
D[3] ready pins 6,3
D[2] busy pins 2,1
D[1] out of synch pins 8,7

D[0] overflow warning pins 4,5

> TTSReady dis/en

di s/ en

> OUTof SYN di s/ en
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Slink Header and Trailer words:

ox5] [ox0] | EventCounter CENTER |[ BxCounter TTCrx | [0x0 ] SerNr[13..8] | [ox0 ][ 0x0 |
63 60 59 56 55 32 31 2019 87 43210
E\Boe_i Evt LV1 id (24) BX_id (12) | Source id(12) | FOVIHIxlt$
K | eoE_2 Hx $%
63 60 59 32 31 0
E Sub- detector payload
E Sub- detector payload
o
o
o
K | |[EcE_2 T=x %%
63 60 59 32 31 1]
|Eoe_1 000K Evt Igth (24) CRC (16) xox | ot [TTs(a| T RM
63 6059 56 55 32 31 1615 1211 87 43 21 0
oxa] [ox0 0x0 Eventl enath[45..32] [ CRC16D64 I[ 0x0 |[rTsbits] [ 0x0

I EventCounter CENTER |

24bit event counter incremented by L1Accept .
Reset possibilities:

B-channel Command BRCST[5..0] = 0x14 ( = FullReset )

[ BxCounter TTCrx_|

BxCounter information from TTCrx chip.

SerNr[13..8

FED Serial Number set by dipswitch SW5. Switch ON(OFF)
Means bit = 0(1). Switch #1 (or closest to front of board)
Corresponds to bit position 0 of bits 0-5 in the Serial Number
Register.

This Serial Number can be read with: FedBase+0xa00000
( D[5..0] ) and has to be written to the CENTER Chip
register LAD_C + 0xe0000 at module initialisation time.

EventlLenath[45..32

LocalBus Reset or B-channel Command BRCST[5..0] = 0x2 ( = reset EventCounter ) or

r ¥ icprzd T icper
S S - DO0CO
2 s B i ! Qoood
r - ¥ =
Ol 5 Rieoos A 8] | oceoa
: 1 [k aspe ool rE S pooco
] Srlo oo o I
[ 2 O s oo
A . [T]1518 Erﬂﬂ L3 ooooo
" N e s fevemesss: ocool
o o wmen gl 00000
: *E Aty - ] :EL.
T M S .9 iroocoon
. . & = e 00000
: .. B ) sccoan
BmEEmS - 50000
IC4ER : " EPIK52aC2e8 E|E|'*DZI BOOCO
— B . *Iw Az [+ XsX+Fu¥s]

Our EvenLengthCounter is only 14 bit wide ! (two times 8192 words FIFO Il depth )
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Small events:

The next picture shows a Slink data dump for a small event ( every third channel has

one hit).

The gray marked fillwords originate from our ambition to avoid too short blocks in our data
path.

A fillword can be identified by:
CH=0; ROC=0x1b; DC=0; PXL=0; PH =p rivate event type

On the way from FIFO | to FIFO Il short blocks are filled up until they have at least six
words.

Smal | Event Test:

[000] 50000008 00700 BOE_ 1 LV1_ID Source_I D
9 56 af 1 7 9 56 a
[002] 0l 0 0 1 01 0 0 1 [Ny six 32 bit words !
0 1 01b 0 0 —
[004] 01l 0 0 1 7 7 9 56 bo
[005] 0l 0 0 1 01b 0 0 1 [Ndown |
[006] 01b 0 0 1 01b 0 0 1
[007] 13 7 9 56 ae 10 7 9 56 af
[008] 01l 0 0 1 01b 0 0 1 [NCu | Fi | | words
[009] 01b 0 0 1 01b 0 0 1 (PrivEvTyp=1)
[010] 01lb 0 0 1 16 7 9 56 ae
[011] 0l 0 0 1 01 0 0 1 [NC ]
[012] 01b 0 0 1 01b 0 0 1
[013] 22 7 9 56 ae 19 7 9 56 bl
[014] 01b 0 0 1 01b 0 0 1 [SCuw |
[015] 01b 0 0 1 01b 0 0 1
[016] 0lb 0 0 1 25 7 9 56 b0
[017] 01lb 0 0 1 01b 0 0 1 [SC down
[018] 01b 0 0 1 01b 0 0 1
[019] 31 7 9 56 bO 28 7 9 56 af
[020] 01b 0 0 1 01 0 0 1
[021] 0lb 0 0 1 01lb 0 0 1
[022] 01b 0 0 1 34 7 9 56 ae
[023] 01l 0 0 1 01 0 0 1 [Sdown |
[024] 01l 0 0 1 01l 0 0 1 [S down |
[025] a000001a 0000 EOE 1 EvtlLength

received: 6 ->data_size =2
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Slink Test Pattern:
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Setting ModeReg[31] (Lab_c + oxicoooo) sends the following test pattern

over the Slink cable:

Ox
Ox
0x
0x
0x
Ox
Ox
0x
0x
0x
Ox
Ox
0x
0x
0x
Ox
Ox
0x

S50##
aaaa
5555
0000
frff
0000
fiff
of of
fOf0
CCcc
3333
fiff
0000
aaaa
5555
0000
fiff
a000

EV##
aaaa
5555
0000
frff
0000
fiff
of of
fOof0
CCcc
3333
fiff
0000
aaaa
5555
0000
fiff
0012

0000
aaaa
5555
0000
frff
0000
fiff
of of
fOof0
CCcc
3333
0000
frff
aaaa
5555
0000
fiff
- CRC

0000
aaaa
5555
0000
frff
0000
fiff
of Oof
fOof o
CCcc
3333
0000
frff
aaaa
5555
0000
fiff
0000

Eventnumber starts with one after LocalBus Reset !

Length of Event = 0x12
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ALTERA PLL and reset TTCrx:;

Phase relationships between PLL output clocks need to be maintained after a loss of
lock condition !

~4us
PLL locked "
TTCrx reset
- >50us
PLL areset n
[Phase not ok! | [Phase ok ! |

In V4 firmware a PLL areset is done with each LocalBusReset or individually with
CHIPaddr+0x1c8000 D[29]=1

A LocalBusReset doesn’t influence the PLL for the 80MHz clock ( Slink ) in the
Center Chip, a PLL resync can only be done with the individual
Reset 0x1c8000 D[29]=1

A PLL areset is also recommended after power up !
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Timeout mechanism:

Trigger n
transfered to FIFO Il

&
Trigger n+1 written
in TriggerFIFO

Set timeout

IQ‘ IéD HARDWARE

Header a

0

Transfer data from
FIFOla to FIFO I
wca+=1

]

0

Transfer data from
FIFOlb to FIFO Il
wch+=1

]

0

Transfer data from
FIFOlc to FIFO Il
wce+=1

0
c>64 >
T 1
|Set timeout C I—'
* Header d 1

written

®
0

Transfer data from
FIFO I d to FIFO Il
wcd+=1

if we(a+b+c+dy<s
Create dummy data

means that an error word with error code 0x6 is written in the corresponding error FIFO !
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Firmware Versions:

Each FRONT ALTERA and the CENTER ALTERA has a read only version date register

BaseAddr + ChipAddr + 0x1f0000

The VME ALTERA has its version date register at BaseAddr + 0xa0003c

| day [[ month [ vear [ vear

[hex] coded

( for example: Ox 16 08 14 07 means 22.8.2007)

Fifo Status:

It is possible to check the status of the fifos I, 1l & Il by reading the Control Register.
LAD_C + 0x1a0000

Bit Meaning
[0] .. AlmostFull FIFO I North ( all 9 Input Chan nels or—ed)
[1] .. NearlyFull FIFO Il North ( or of both FIFO )

[2] .. AlmostFull FIFO | NorthCenter
[3] .. NearlyFull FIFO Il NorthCenter
[4] .. AlmostFull FIFO | SouthCenter
[5] .. NearlyFull FIFO Il SouthCenter
[6] .. AlmostFull FIFO | South

[7] .. NearlyFull FIFO Il South

[8] .. AlmostFull FIFO Il UP

[9] .. AlmostFull FIFO Il DOWN

It is possible to check whether SpyFifo3 has an entire event in its buffer.
LAD _C + 0x190000

Bit Meaning

[31] =1 (Whole event in SpyFifo3)
[31] =0 (No or partial event in SpyFifo3)

Caution: To ensure a whole event, the SpyFifo3 loads one event after the SpyFifo3 disable

is received. One should read the event after disable is set. Otherwise another event can try
to fill the SpyFifo3 even when the SpyFifo3 disable is received.
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TTCrxSwitches:

It is possible to set TTCrx pins Dout[7..0] high or low using SW3 and TTCrx pins

SubAddr[7..0] high or low using SWA4.
These switches can therefore be used to set an ID and Master Mode for the TTCrx chip.

The bits for the Master Mode should be let in the lower position . This means
MasterMode[1..0] = 0 ( See the TTCrx manual for more Information. )

Sw4 SwW3
SubAddr[7..0] | | Doutr[7..0] |
m (ID=7)
= = a R R NS ENES
by | A A A RS F=A 1= slelelslalelala
He S EEEEE EEEREREEE
=4 =Nl ] i o B B g ] e o B B
s|slele|elelele olalalelale|ale

-

Base Address Switches:

There are 2 rotary switches located below the VME FPGA. These switches provide the
VME Base Address (A31-A24) for the board. For example, the Base Address used during
the testing of the boards was typically set to 0x1c000000. This looks like

SW1 SW2

Other Switches/Jumpers:

L1 _CK_RDY_EN: Switch to “open”. Signal is used in conjunction with a special test board.
(Open in this context means pin 12 of IC # H3 should be pulled “high”.)

VME_64X: Not Implemented. Can be left Closed (Jumpered).
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The FRONT ALTERA FPGA's (N, NC, SC & S) and the CENTER ALTERA FPGA's
(CENTER & CLOCK) are re-programmable either using a JTAG programmer, like the USB
Blaster, with the proper cable and connector, or through the internal VME interface
(mentioned earlier).

Firmware Programming:

One just needs to set switches to indicate which mode (Cable or VME) is to be used.

Note 1: The physical switches for the Front FPGA's are arranged so that the positions look the same without
having to refer to the switch label (use caution!).

Note 2: Prior to V4, switches IC4_OE and IC9_OE need to be switched ON(OFF) for
VME(CABLE) programming .

CABLE VME VME
Sw1_LD1||swi_Lb1

TM5: ON || TMS: OFF
N O RTH TDl: COFF||TDI: OFF
TDO: ON || TDO ON
TCK: COFF|[ TCK: ON

Cable VME
CABLE VME SW1_LD2 || SW1_LD2
SW2_LD1||SW2_LD1 CK1: OFF|| CK1: ON
NORTH TMS: ON || TMS: OFF |Ol g:\IF |01 g:\IF
CENTER LA | R ™. ON || TVB: OFF
TCK: OFF|| TCK: ON
CABLE VME
SW2_LD2 || SW2_LD2
1. OFF 1: ON
CLOCK 2: ON 2: ON CENTER
3: OFF 3: OFF
4: ON 4: ON

Cable VME

SOUTH SW3_LD1 || Sw3_LD1

TOK: OFF|[TCK: ON

TDO ON |[TDO ON
CENTER TDI: OFF||TDI: OFF
VS ON || TMB: OFF

Cable VME
SW4_LD1 || SW4_LD1

TCK: OFF|| TCK: ON
SO UT H TDO ON || TDO ON
TDI: OFF|| TDI: OFF
TVMS: ON [[TMS: OFF
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NOTES:
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