24+8 FastSl}g Channels accepted by Greg 27.8.02.

Pinout of Al

'VE connectors accepted by Greg 27.8.02.

Accepted by Greg Iles 27.8.02:
Encoded Signals to EMULATORS:

B(‘O RESET,L1A)

Il((]RI

 VME LEI

button

FRONTPAN_TCS

checked by AT NYME_LED f-

button NSTATUS_LED[2:0]

@ LIA_TCS

BCO,RESET,L1A)

(
(
(
(BCO,RESET,L1A)
(
(BCO,RESET,LIA)

(0,0,0)

> 'inactive'

ESYNC(LIReset)
T L1A)= > Reset Event Counter
> Reset OrbitCounter
> forbidden

din,cclk,ninit,done,nprog
PROG_TCS[4:0]

PROG_TCSM[4:0]

CONF_TCS

PROG_TCS[4:0] CCLK_TCS_V

IN_TCS_V

DIl
ROG_TCSM[4:0] NINIT_TCS_V

NINIT_TCS,

DONE_TCS_V
NPROG_TCS_V
CCLK_TCSM_V

CCLK_TCS|

ecked by AT DIN_TCSM_V
NINIT_TCSM_V
DONE_TCSM_V

DIN_TCSM

NINIT_TCS]

<<<<‘<<<<<<

NPROG_TCSM_V

E_LED

INACTIVE

ACTIVE INACTIVE

INNING

RUNNING

RUNNING

UNNING

SET_RUNNING
NLIA TCS LED |-
RLIA TCS MON |-

BIT /\sswnmems

BCDI_[3:0]
BCDO_[3:0]

BCDO 30

DAQ_BCD[3:0]

SW_DISPLAY

VD_I [15:00,VA_L_[19:1],

VD L 15:0]

AT o

VR_TCSM,EN_TCSM,EN_TCS_TCSM,NDTACK_TCSM,RESET_TCSM_CHIP,CLK_LOCKED_TC:

NPWRDWN_TCSM

IRQ X

WR_TCSM WR:TCSM

EN TCSM

EN_TCSM

LV3V3BIAS

FAST S

IGS_OUT

CLK L1A
4x2 RJ45

B
LVDS

60mm

LVDS

4x2 RJ45
60mm

Control out to 8 Emulators

OUT

Fast Signals to DAQ

< OUT_DAQ[7:0]_[3:0]

NLIA TCS LED
MON

20 (R-term) +2(clk) =22 pins

2412417422224 2404 AL 1)L ALANER=5D)

Virtex2

RESET BCO

NLTA_TC

EN OUT PART EN OUT PART

CLK_OUTP3128
CLK_OUTP2724

p——————® CLK_OUTP3128
f—————®CLK_OUTP2724

OUT_PART[31:24]_[3:1]

PARTI[31:24] [3:1]

EN_OUT_DAQ

EN_OUT DAQ

OUT_DAQ[7:0]_[3:0]

checked by AT

FAST

Fast Signals from Subsystems

SIGS_IN

|:| BLOCK

EN_FASTSIGS

immediate Fast Signals

EN_FASTSIGS

EN_F3124
F3124 [31:0]

£
a
2
g
=
C
:
S
2
z

EN F3124

L3124 13101

PROG_TCSM[4:0]

Virtex2 MON_F3124_[31:0]
VI

CHAN_LINKs

F_DAQI_[20:0]

[20:0]
54 F_DAQO_[20:0]
A F_DAQO_[20:0]

F2320_[20:0]

F2320_[20:0]
F1916_[20:0]
F1916_[20:0]

FI512_[20:0]

FI512_[20:0]
[20:0]

]
>
2

F1108_[20:0]
F0704_[20:0]

F0704_[20:0]
F0300_[20:0]

<= 24 FMM ——=——>

F0300_[20:0]

10x16=160 bits

checked by AT

converted Fast Signals

CLK_FB_TCS_MON

1 ChanLink could carry the 5th channel
of the CONV6U receiver board,

LVDS386(2.6-

4ns)+Tsetup(xx) =ca 121

optional ECL inputs

=30mm

3x 10

LEMO checked
ORBIT X

<=

F_DAQI_[20:0]

VA L[

WR_TCSM

EN_TCSM
EN_TCS_TCSM
NDTACK_TCSM
RESET TCSM_CHIP
CLK_LOCKED_TCSM
NPWRDWN_TCSM

FASTIN[81:0]
FASTIN_CYC
STOP_MON

F_DAQO_[20:0]

F2320_[20:0]

F1916_[20:0]
512_[20:0]

F1108_[20:0]

F0704 20:0] G sTATUS[3:0]
F0300_[20:0] EVM_STATUS 0]
TCK_TCSM
TDI_TCSM
TDO_TCSM
NEN_MONLINK
DAQ CLK
DAQ D [27:0]
INACTIVE
NEN_ROBUS
X [11:0]
STROB_[20]

CLK_FBIN_TCSM -
CLK 1 FBOUT TCSM CLK80_TCSM
L1A_FROM_TIM M
LIRES_FROM_TIM ! ™M

BCRES FROM TIM M

CLK _LOCKED_TCSM

NPWRDWN TCSM
FA@TN 10

FASTIN CYC

STOP_MON

LV3V3BIAS

VD_I [15:0]
VA I [19:1]

RQ X

WR_TCS
EN_TCS
NDTACK_TCS
RESET TCS_CHIP
LOCKED_TCS
WRDWN_TCS
INACTIVE
NEN_BUSSW

PROG_TCS[4:0
NLIATCS LE]
NLIA“TCS MON
NSTATUS_LED[2:0]
BCDI_[3:0]
BCDO_[3:0]
DAQ_BCD[3:0]
SW_DISPLAY
EN_OUT_PART

OUT_PART[31 :24]7[5‘:'%,

EN_OUT DAQ
OUT_DAQ[7:0]_[3:0]

TIMTCS[15:0]
FDLUTCS[3:0]
FDLTCS(3:0]
FIN_OR[15:0]
TECH_TRIG[15:0]
TTCVI [31:0]_[5:0]
A_BEAM[1:0]
LUM[3:0]

EN_FASTSIGS
EN_F3124

F3124_[31:0]
TMS_TCS
TCK_TCS
TDO_TCS
MON_F3124_[31:0] TDI_TCS
CLK_FBOUT TCS
CLK_FBIN_TCS

NEN_EVMLINK
EVM_CLK

EVM_D_[27:0]
CLK_TO_TCS
CLK80_TO_TCS
LIA_FROM_TIM
LIRES_FROM_TIM
BCRES_FROM_TIM

FASTIN[81:0]
FASTIN_CYC
STOP_MON

=>XC2V20(

WR_TCS EN_TCS NDTACK_TCS RESET_TCS_C

IP.CLK_LOCKED_TCS NPWRDWN_TCS

EN TCS TCSM

RESET_TCSM_CHIP
CLK _LOCKED _TCSM

NDTACK M

NPWRDWN TCSM

WR_TCS

EN TCS WR_TCS

EN_TCS

1 [15:0]

WR_TCS

CLK _LOCKED_TCS

NDTACK TCS
RESET TCS CHIP

NPWRDWN _TCS

CLK_VME

EN TCS

NDTACK_TCS
__ RESET T
CLK _LOCKED_TC
NPWRDWN_TCS

HIP

CLK_VME

CLK VME A CLK:VME

VCCBIAS |

INACTIVE LV3V3BIAS

TIMTCS[15:0]

NEN_BUSSW

NEN_BUSSW
TIMTCS[15:0] % TIM_TCS[15:0]

FDLUTCS[3:0]

S

IOV

A

CCLK_TCS
DIN_TCS V

VCCBIAS
LV3V3BIAS

v

v

DONE_TCS V
NPROG_TCS_V

MV
Vv
MV

DONE_TCSM_V
NPROG_TC!

NVME_LED

SM_V

SET_RUNNING
VD_I [15:0]
VA 1 [19:1]

EN_TCS_TCSM
NDTACK_TCSM
RESET_TCSM_CHIP
CLK_LOCKED_TCSM
NPWRDWN_TCSM

NDTACK_TCS

- RESET TCS_CHIP
CLK_LOCKED_TCS
NPWRDWN_TCS

A
checked by HB+AT

VME

V3V3BIA
e

I0_TCS

TIM_TCS[15:0]

BUS _SW_TCS checked b

w]

In

TDI_TCSM,TD!
T™MS

TCK

C

C!

LUM[*] are normal signals

checked by MP+AT

|TCS,TDO_TCS,TMS_TCS,TCK_TCS,TMS

TMS_TCS

TMS_TCSM

FCSM,TCK_TCYMTCK_TCS

NTRSTB

TMS _TCS

TCK_TCSM NTRSTB

TMSB

TCK_TC!

TMS_TCS

TCKB

TCK_TCS

TDO

I'C!

TDI

C

CLK_FB_TCS

NEN_EVMLINK

TDI TCS;

TDIB

TDI_TCS

TDO TCS]

TDI_TCSM (=< TDIB

TDOB

TDO_TCSM
TDI_TCS

TDO_TCS

TDO TCS 5> TDOB

JTAG_TCS

EVM CLK

EVM_D_[27:0]

TCS_CHIP

NEN_ROBUS

BX_[11:0]

TROB_[2.0]

RDRQST

DAQ D |

TCS_MON_CHIP

CLK TO_TCS

NEN_EVMLINK

Chanllinks to GTFE
CH EVM_TCS [4:0]

EVM_CLK
EVM_D_[27:0]
NEN_MONLINK

CH_EVM_TCS_[4:0]
CH_EVM_TCS_[4:0]N

Tl M TCs o

CH_DAQ_TCS_[4:0]

DAG_CLK CH_DAQ_TCS_[4:0]

SILRAQ TCS (401N

DAQ_D_[27:0]
INACTIVE

CH_DAQ_TCS_[4:0]N

LV3V3BIAS

NEN_ROBUS

BX RI11.0]

BX_[11:0] BX_R[11:0]

TROB _R[2:0]

STROB_[2:0] STROB_R[2:0]

RDRQST R

RDRQST RDRQST R

checked by AT

RO _TCS

CLK_VME_A
CLK_VME

CLK_TO_TCS

CLK80_TO

C

L1IA FROM

CLK80_TO_TCS

LIRES FROM

L1A_FROM_TIM LI1A

BCRES FROM

LIRES_FROM_TIM

T
T
1

CLK _TCS

BCRES_FROM_TIM
NRESET

CLK80 TCS

CLK_TCSM BCRES

LIA FROI M

CLK80_TCSM

LIA_FROM TIM M

LIRES_FROM_TIM_M CLK.

T
LIRES FROM TIM
BCRES_FROM_TIM

©——=) LIA X

©o— CLK_X

ECL_IN_TCS

Alle Schaltpliane als AbschluB} "lesbar" machen, wenn Platine fertig

CLK_OUTP31288——
CLK_OUTP2724m—+
ORBIT X

BCRES_FROM_TIM_M

CLK_OUTP3128
CLK_OUTP2724

LIA X

ORBIT_X

CLK X

LIA X

CLK X
.

CLK2TTC[1:0]
ORB2TTC[1:0]

NLIA_
RESET

NBCRES

NCLK_
from TIM

checked by AT

TCS
TCS
TCS
TCS
TCS
TCS
TCS

lielslslslslislls =

TIM_TCS[15:0]

FDLUTCS[3:0]
FDLTCS|
FIN_OR[15:0]
TECH_TRIG[15:0]
TTCVI [31:0]_[5:0]
A_BEAM[1:0
LUM[3:0]
GT_STATUS[3:0]
EVM_STATUS[3:0]

NTRSTB

checked by MP+AT

CH_EVM_TCS_[4:0]
CH_EVM_TCS_[4:0]N

CH_DAQ_TCS_[4:0]
CH_DAQ_TCS_[4:0IN

BX_R[11:0]
STROB_R[2:0]
RDRQST R

CLK2TTC[1:0]
ORB2TTC[1:0]

LIA_TCS
NLIA_TCS
RESET_TCS
NRESET_TCS
BCRES_TCS
NBCRES_TCS
CLK_TCS
NCLK_TCS

ZPACK TCS

TCS

-B

D-9U

TCS

checked by AT]

+1.5V/2A
+1.8V/70mA

HEPHY VIENNA
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/OE with R-pullup to disable outputs at begin; later enable outputs by FPGA

IC4
LV3V3 Fﬂ%/%v}BlAs-jClSB LV3V3BIASE— Biasv  ToE (8 NEN_TCSTIMFDL

- |47
: 1A1 —ljg TIM_TCS15
- 1A2 5 wTIM TCS14
! 143 3 (44— TIMTCS 13 LV3V3BIAS
1A4 TV TCsI2
145 2 wTiM TCSIT ~
1A6

O @ TIM TCSI10
TIMTCSoR——1 147

B2 mTIM TCS9
TIMTCS[15:0] O™ il

S =IMTCSS  TIM TCS[15:0]
1| 121 1a10
TIMTCS7m—13] 241

GND:8,17,32.41

EL—aNC
3 NC
44. TIM_TCS7

to/from backplane

2A2
2A3
2A4

of 24 NEN_TCSTIMFDL

TIMTCS2m——2%) 26 fr——mTIM_TCS2 = 1 NEN BUSSW
TIMTCS| m——1 247 5y TIM_TCSI s wy =
TIMTCSOm———% 248 fre——® TIM_TCSO oo
Sl 289 f5s—mNC L——LTP19 NEN_BUSSW
1| = 2410 =—aNC
T4CBTLVI16800DL|
SSOP48

LV3V3:15

g
e
Q
+—
—
2
e
]
2]
g
=
o
Ve)
[\
—
<
=)
=
Q
+—
[=)
o=
=
=)

ip wi

to/from TCS ch

- TCS-CARD-9U

BUS SW_TCS

HEPHY VIENNA
ELEKTRONIK 1 sheet ] of ]

modified by: A.T 10-17-2003_18:29
checked by: A.TAUROK 17.10.2003




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

R84
LV3VIO——I0RE— Cl167

ROS0S L\'}Vaoj
1 e
LIA_FROM TIM Ms 22 ‘&, 4 = —F

REE 4 . P33 22,1 DS90LV028A]
LIA_FROM_TIM 2R c ]ﬂ

. = N A3 GND;5
ROS0S NC B & — LIAIN LiA FT R 1A FR TIM o %NL]A TCS
R87 NC 2 e P34 22R wowos . LIA_TCS

22R 2 NC
LIRES_FROM_TIM M i .

2 L« RESET TIM
LIRES FROM TIM 2R : | RESET FROM TIM_ %3, RESET FR TIM 7@% RESET TCS
— — ROS05 . -

o R o NRESET _TCS
g LV3V3;

pr R&  NC
ORB2TTC[1:0] ~ ORB2TTCO 5 ORBIT_X icl1
2 — BCRES IN
;

X
ORB2TTCI 2R
X B J y BCRES_IN ~—
“TP35

3 - iND;5
BCRES_FROM_TIM_M lnﬁkmzi—l 4 S o8 B ) BCRES FT_1*, BCRES PR TIM |6~ 1t %NBCRES TCS
BCRES FROM TIM 2R DIR=H A=B 22R RSO3 BCRES_TCS
_ _ >
1

DS90LVO028A|

RoR05 FALVCH16245A
Place Serial Term. Resistors close to 74LVCH16245A L_SSOP4s | R4S | cLk rr_TiM <I: R37_100R g CLK TCS
LV3V3:i

RO80S

c1 C174
ci71 C17s NCLR_TCS

IC12
ICi3 ; ;: 40MHz

40MHz C173

LV3V3
GND;T

veen ¢ CLK_0sC
CKO [l

rverner S G v LI
DIP4(14) -

LV3V3 PLL . L TP90 CLK_TIM

Fg & L TP92 CLKiTOJ;I:;gxl . CLK_FROM_TIM
N N LV3V3_PLL *

{ CLK X
R346 . TP88 CLK_ECL

S H——O0LV3V3
RO8O0S

100NF  10NF

Testpoints to measure and adjust phase differences between ECL and backplane(TIM) signals (clock, BCRes)

10K . .
10K protect against noise on 3.3V TP161 GND

CLK2TTC[1:0]

CLKI_FB, o : R318 49.9R
1Y1 L =

i
GND LV3V3 CLK80 TO_TCS

CLK2TTCO TPZ]‘—l R LVav3 1C19 GND 4v1,2.3:80 Mily
1v2 CDC586PAH 4Y2

CLK2TTCO

6
8

TP28 ] Lvav o CLK80_TO_TCS
CLK2TTC1 ! R (;Nf) ’ !

l,_IPf)
PQFP52 Lv3 l,_];P9 CLK80_TCSM
CLK2TTC1 > lys  LV3V33,69.13,16192326 0 . o CLK80_TCSM
TP97

LV3V3:29,33,36,39
LV3V3 - 101114 1 GND
TP30, Onp | GNDILATI011,14,172021 (0 .

CLK_VME_A D—l GND GND;24,27,30,31.34.37.47.49.58\ 33 CLK_TO_TCS

CLK_VME_A CLK_TO_TCS

long name to avoid double name 'CLK_TCS'
CDCS86PAH TP102

1

R105 CLK_TCSM
CLK_VME ap RIS [ - CLK_TCSM

ROSS.
i TP101

2R R£4 l—" CLK_OUTP2724

ROS0S TP100

'— CLK_OUTP3128
20R RES I -

ROS0S

Place Test points for internal CLOCK signals close to receiving chips.
Place Serial Term. Resistors close to CDC586
Cl165 Clo4 C160 C123 - -
C166 C163 Ci121 Cl122

HEPHY VIENNA
ELEKTRONIK 1 sheet ] of ]

modified by: M.PADRTA 10-28-2003_11:05
checked by: A.TAUROK 24.10.03

CLK_OUTP2724

CLK_OUTP3128




TCS chip

4 Proms to load also a Virtex4000 chip

DIN_TCS_PR
CCLK_TCS_PR

SWITCH BETWEEN PROM - OR VME- PROGRAMMING

Py
40

43
)
40

NC

D2

GND

0/DATA
NC

CLK =

D2
GND
0/DATA
NC
vec
NC

PROG_TCS[4:0]

a a ‘ g
“PROG TCS4 0 IC1 ) 1 ) . . IC1
PROG_TCS4 [~ TP84 DIN_TCS H—Q%—'DIN,TCS,V Cle C57 Cl17
. XCI8V04 : NC XCI8V04

; g ) XCI18V04 NC ] XCI18V04
PROG_TCS3 —- TP95 CCLK TCS = CCLK_TCS_V vous _‘ : vous vous
PROCLTCSZL—’** TP93 NINIT_TCS jﬁl NINIT_TCS_V < LV3V3:8,16,26,36 LV3V3:8,16,26,36

LV3V3:1735,38 LV3V3:1735,38 LV3V317,35,38 /cCo LV3V3:1735,38
PROGiTCSll—’ﬂ TP87 DONE_TCS ihf—l DONE_TCS_V GND:6,18.28.41 > .

GND:6,18,28.41 GND;6,18,28.41 GND:6,18.28.41

VQ44

LV3V3:8,16,26,36 C LV3V3:8,1626,36

PROG_TCS0 l—‘ﬂ TP94 NPROG_TCS

. R0s0s Rg3 Vavs
\\}—«‘ TP83 GND L NPROG_TCS_V
i o NPROG_TCS_PR

Nets go to Mezzanine board . NINIT_TCS_PR
: i LV3V3 DONE_TCS_PR CEO_PROMI_TCS CEO_PROM2 T

ON

$——— LASTUN/AO

ON
LASTANAO

LASTAN/AO

ON

$——— LASTUN/AO
ON

s

€1
€1

CEO_PROM3_T

On page 2 of TCS_CHIP you find: 1st PROM 2nd PROM 3rd PROM 4th PROM
HSWAP EN_TCS

NPWRDWN B
DOUT_TCS

On Mezzanine board for TCS you find: MO,M1,M2

TCSM Chip DIN_TCSM_PR
CCLK_TCSM_PR cascaded PROM
SWITCH BETWEEN PROM - OR VME- PROGRAMMING :Iz

[SEVE-]
Lvav RIPR11S z58%
PROG_TCSM[4:0] zl=
AKENR ) a8
- 1C23
PROG TCSMd P120 DIN_TCSM P26 Aﬂf- DIN_TCSM_V XC1svos
— | o L
PROG_TCSM3 w2 CLRTEN Jp2s I CCLKTCSM YV vous
- ﬁ‘ P121 NINIT_TCSM R NINIT TCSM V : I e
PROG_TCSM2 - — JP27 AT. — — LV3V3:17.3538 /CC LV3V3:17.3538
PROG TCSMI w42 PONETCSM P22 = DONE_TCSM_V aNDiS 182531 ‘

GND:6,18,28,41
TF’ P123 NPROG_TCSM
PROG_TCSMO 2 R85 R120

= LV3V3
Nets go to Mezzanine board | re axp P2 mwﬂ 88983587 EEEEEELE JTAG pins : See JTAG circuits
NPROG TCSM_PR

LASTAN/AO

N

LRI ININIT_TCSM_PR,
IDONE_TCSM_PR CEO_PROMI_TCSM

See MasterSerialMode in XC18V00 Datasheet Fig. 6 opn Pg. 10

On page 2 of TCSM_CHIP you find: Selectlng Conﬁguratlon MOdeS | TC S = CARD = 9U

HSWAP_EN_TCSM -
NPWRDWN B The XC18V00 accommodates serial and parallel methods CONF TCS

of configuration. The configuration modes are selectable
DOUT_TCSM

through a user control register in the XC18V00 device. This| | HEPHY VIENNA
On Mezzanine board for TCSM you find: MO,M1,M2 control register is accessible through JTAG, and is set using| | ELEKTRONIK 1 sheet 1 of 1
the “Parallel mode” setting on the Xilinx JTAG Programmer || ~t.c by: AT 10-23-2003_17:20
software. Serial output is the default programming mode.

checked by: A.TAUROK 23.10.03

If PROM are used for configuration then
set TCS, TCSMON chip in MasterSerialMode (M0=M1=M2=0)




LEMO for front panel

INPUT Signals

LVMS L9
u O

PECL+3.3V,10k: Vih=2.2...2.5 Vil=1.4....1.75, VBB=2.0

PECL+5V,10k: Vih=3.9..4.0..4.2, Vil=3.0..3.3...3.5, VBB=+3.7
ECL-5V,10k: Vih=-1.1..-1.0...-0.8, Vil=-1.9..-1.7..-1.5, VBB=-1.3

PECL(+5V) to LVTTL: LVELT23, EPT23, EPT21
LVPECL(+3.3V) to LVTTL: LVELT23, EPT23, EPT21,EPT26
ECL (-5.2V) to TTL: MC10H125(4x), H601(9x), ELT25

ECL(-5.2V) to LVTTL: EPT25(diff)

LVECL (-3.3V) to TTL: ELT25, //to LVTTL: EPT25(diff)

LV3V3O5Txii 1peoos
INDOG03

BLMI1PG00S
IND0603

10NF |~ 100PF |+
Cy 85

-3.3V/25mA

1

14.7.02: L5 weggenommen
14.7.02: BCRES_X weggenommen

2
3 |2

ow- CLK X
-3/+24mA 4 CLOCK_TCS circuits

MAX1673: -5V/125mA

Default: use +5V
Vee

VCC_TO_M5V =0
o121 IP34

1C33

LIN/NSKIP
CAP_P
CAP N
NSHDN

MAX1673

1JP31

GND

ouT
SO8

IN

FB

C81 L
h s

I

22UF

CA§E7C
low ESR<100mOhm  For LV-ECL change R131,R130 values

LV3V3

fud

2 ROS0S
Z > g
=

ROS0S
S

MAX1673: -2V/125mA

Default: use +5V
vee

VCC_TO M2V =

.7 JP36

ﬁ R187
10K

1C34

CAP_P
CAP N
NSHDN

MAXI673

7 1P32

LIN/NSKIP

IN
GND
FB
out
SO8

C83 L

il

ik
2UF
CASE_C

Lo oryavs
¢ ’% Optional LV-E!

180
e
=2

ZR(\
ey
~Z z

ROS0S

LVM2V

For LV-ECL change R137,R136 valugs

e
BLMI1P600S
IND0603 =

ECL/NIM/AC input

MCI100EPT25D
SO8

Ripple noise 150mV with: 2.2 and 22 uF
Ripple noise 50mV with: 4.7 and 47 uF

Max. I_term: (2-.8)V/50=24mA ==> 72mA for LVM2
Max. IEE/chip= 25mA==> 75 mA for LVM5

LV3V3O5Txii 1poos
INDOG03

NIM BLMT1Po00S
ORBIT and L1A IND0603

-0.95V VBIAS oV
-1.425V VBB 0.4V - ~
-1.6V 0.8V TP157
25ns LIA 25ns LIA -3.3V[25mA] = LIA X
~lus ORBIT ~1us ORBIT — }S“

ECL
ORBIT and L1A

CON25 VEE LV3V3

ECL L1A

R207

BLM11P600S
81-2 NIM

VBB

ecl to I»ub

GND

MCI100EPT25D
SO8

LIA X
to CLOCK_TCS circuits

W 3/124mA

ECL/NIM input ™

solder either R251(3k9) or R (2k7)
ECL (-5.2V) to TTL: 4 gates, MC10H125FN plcc20, 46 Stk a $3.24
ON-Semiconductor onsemi.com
MCI100EPT21D: diff LVPECL to LVTTL, SOIC8 98Stk a $5.8
MCI100EPT23: 3.3V 2x diff PECL to 24mA LVTTL, SOIC8 98Stk a $5.8

MCI100EPT25: diff ECL/LVECL to LVTTL
MCI00LVELT23D 2x diff 3.3VPECL to LVTTL24mA, SOIC8 98Stk a $4.44

MICREL.com
Tp1ss SY10ELT21: diff PECL to TTL (Micrel)

ORBIT X SY10ELT21L: diff 3.3V PECL to TTL (Micrel)

33V25mA[C36 ﬂ !
3352V

VEE LV3V3

IND0603 - 2 -
LVM5  Lio TONF [ 100PF [
= BLMI1P600S I I C88 C86

clto h"b }“95 N

= %@ > e 37 24mA” g{CBL%C)I(gTCS circuits T CS_C ARD
ECL/NIM input™ e
L e ECL IN TCS
LVM2m5 s — 4

s 1 HEPHY VIENNA
mooos 2 g ELEKTRONIK 1
_cioz [ modified by: M:PADRTA

checked by: A.TAUROK
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Mounted on TOP side Mounted on BOTTOM side

1C49 F1108_[20:0] 1C53
oy 1, DGR s B2, DCRIN, FISI2 (20
F1108 18 - RXOUTIS RXOUTI¢Z] B 2 2 RXOUTIS RXOUTI¢Z.
g“g; ;g =, N Rx0UTI33 - . lGND RxoUTI33
T RXOUTI9 RXOUT14= B F11 I RXOUT19 RXOUTI4=
22R RXOUT20 INE - 22R RXOUT20 i

CON29 Psann — Oved

LVDSGND

— RXINO- - - — RXINO-  RXOUTI
R269Y—K«E»—A 100R 9 XN+ 40 5 0 RmY_.JE'_‘ 100R 9 xmor  rxoUT114

Lp  location of pins as on peb o

3 T i XIN1- RXOUTI T i XIN1- RXOUTI

* L RNOYT‘U:H_* 100R [T GNT b F11 R310YT«U:U|1 100R [T st GNT
- T [LVDSVCC  RXOUT! T T LVDSVCC  RXOUT!

L R271 T T00R vbsenn Ve R309 Ty Wm[\'nsoNn veg
) R272 YT, T00R | et T S S L L R308 *T—7, T00R TRt 7]

L8 bottom etero symbel o HI = ROS03 1o XIN2E RXOUT733 108 7 o ROS05 TgRXIN2E RXOUT
RXCLKIN-  RXOUT RXCLKIN-  RXOUT
RJ45 4X2 ‘ RJ45 4X2SIG HRXCLKIN® GND4y Fi LT RXCLKIN+ GNT
[LVDSGND RXOUT: 3 ILVDSGND  RXOUT:
RJ45 4X2 ‘ ERNI MJDS-LGS PLLGND  RXOUT4S PLLGND ~ RXOUT4:

PLLVCC  RXOUT PLLVCC  RXOUT
EN_FASTSIGS [PLLGND vec : 108 4 o ENiFASTSlg}7 LLGND veC

™. .- . PP S LA 2 B il PLLGND
Partitions 11, 10, 9, 8 Partitions 15, 14, 13, 12 115 rex ZEerRouT ‘1&8%“ o TPI47 RCKI2— 2R CEROUT RXOUTIZS

front side board side

RXCLKOUT RXOUT

F1108 0 ‘Ré;gz_,ﬁRXOUTO GND 4 108 1 g Fisi2 0 R0 24pvouto GNo
LV3V3;12,2028,36,42.4 TP12§ GND o oS LV3V3:12.202836,42.4
GND;3,7,13,18,19,21,25,32,38 44 GND;3,7,13,18,19,21,25,32,38 44

C131 _C214

o3pH pieog

CON29

front side board side

L1, location ofpins s on peb 3 E ICsa
L3 1C50 | DS90CR218A F0704 [20:0]
- ! oo 28R F0300_[20:0] o 18 2 XU wootigd! —_
Ls 7 i— 1 Rxouti? Ve 5 LU = : 7
L6 2 RXOUTIS RXOUTI 4 [6ND RXOUTI{; I
L7 E ; ;

¥ . RXOUTI9 RXOUTI4
hetero symbol 3 B IND RXOUT1 3_RXOUT20 GND
L8 bottom top HI1 RXOUTI9 RXOUTI4 N RXOUTI
RXOUT20 GND| LVDSGND VeC
RJ45 4X2 ‘ RJ45 _4X2S1G INC RXOUT13> XINO- RXOUTI
RJ45 4X2 ‘ ERNI MIDS-LGS g [LVDSGND Ve R26 0 __R316 L«:I“u “oL00R RXING+  RXOUTI142

0
. - XINO- RXOUT1 - 10}, o3
0 R4S Eed+e 100R XINO+  RXOUTIHAL p R315 "2 100R ”"QE:-\ RXOLLTV[
o503

Partitions 3, 2, 1, 0 Partitions 7, 6, 5, 4 R ——a

1
1 " ¢ [LVDSVCC  RXOUT
E( 2 9 Ei(g\;l\vkk R)((;)U\fl"n3 R314 lU 0 lml VDSGND VCC
. 2 R276 'L _3* 100R . 3 T T RXIN2- RXOUT§
PIN Layout on RJ45 for Channel Links. 5 e 08— | s vee : B ETER =S (] SR RxouT
_ _ s R
17

4
3 RXOUT! 0 J.
R277 L2 100R 15 34 o RXCLKIN-  RXOUT§>
. RO XIN2+ RXOUT b
agrees with CONV6U boards I—}:mmw RxouT(> RXaLKIN o]
f?g:‘:{:\b{; RX(;JUVIL 3 1 PLLGND RXOUT4
. S ) [PLLVCC RXOUT3
Same PIN Layout on RJ45 as for PSBIN prototype. PLLGND — RXOUTY EN_FASTSIG$LLGND veq
[PLLVCC RXOUT! 2
EN_FASTSIGS bLLGND ved > PWR_DWN RXOUT?
PLLGND _ Ko -
> PWR_DWN RXOUT: 2% 3 TP148 RCK4 FO704 0 R307 . 24 Ri(c)b];f‘)l“ RX(Z:J\J‘[
Double row Ethernet connector 4x2 TP16RCKO! = ;igl‘.ﬁ(gUT RX%TD—‘ : TP140 GND j R O AR T
. i ,18,19,21,25,32,38,44
Connection scheme: ERNI MIDS-LGS LV3V3:12.20.28 36.42.4
GND;3,7,13,18,19,21,25,32,38 44

daql partitions partitions partitions v 0 _C231
7.4 23.20 15..12 07..04 C159 _Cl162 _Cl161 _ C22: 2

pinST pindl; pin2 pin ) ) -
ﬁ M m s il o OBEZTOBEZT OBEZT OSE " 8 Emulators or partitions s F3124 [15:0]
L27 , 2 HIELD CON38
L le_l[j le_lﬂ jZl_,ﬁ TC8 bosrd L s o — F2320_[20:0
L26 e ALASSTPOWER _[20:
e FAST SIGNALS

p! INDosos 79201 65 )
25 1o oo | M 24 partitions m— ['1916_[20:0

SH2

L29 , 2 68
e o § 0| 14

|28 o 0| SIS m F1108_[20:0

daq0 partitions partitions partitions

from partitions 0.....15

SH6
INDOSOS 79201 .

\Hﬁmm 7| S m— 0704 _[20:0
INDOSOS 79201

SH8

| o hetero symbol

= F()300 [20:0
IFERI$ 0 IO Shield pins
L30, N 76 SHI . L -
2o SH12 . = [ DAQI [20:0]
s R0l RI45 4X2SH | RJ45 4X2 8 DAQ partitions x .
. w— F_DAQO_[20:0]

GND »! ERNI MJDS-LG5
1 Pinbelegung ist abhangig vom Hersteller und Steckeroption!!

CHLINK connectors used as receivers SHIELD pins . - HEPHY VIENNA
Example: F1108_.....==> bits for Partitions 11, 10, 9, 8 ELEKTRONIK 1 sheet 1 of 3

modified by: M:PADRTA 10-28-2003_10:45
checked by: A.TAUROK 23.10.03

]
]
3.0 19.16 11.08 03.00 nowss - L6} gy CON29 — F1512_[20:0]
]
]
]

ATET TSEA - ETASTIA SeEE Hot Swap schematic in TCS-Chip schematics




FAST SIGNALS from DAQ partitions

F_DAQO_[20:0]

1047 DSONCRAISA
R292 .
DS90CR218A ; Ro2 | (PORUEREISA F_DAQI_[20:0]

RXOUT17 veq B 2 47 = —
XOUTI§ RXOUTI RXOUTI8  RXOUTI

ND RXOUTI
iND RXOUTI o

)
RXOUTI9 RXOUTI4 5 l&gggg RXOUT!
RXOUT20 GNI FXouT
INC RXOUTI

CON29 g [VDSGND VeQ 8 I’;(::j(ij\m RXOUTI

0

’ < —

Tront side board side R249 T, T00R XINO-+ RXOUTIZ, 5 ! OR291 = oo 1OR XINO+  RXOUTI
ROS0S XINO+ RXOUTI 1

L1
location of pins as on peb 0 * - XINI- RXOUTI

L2 R250 L 100R (RXINI- - RXOUTI s 1R290 = 100R XINT+ GNO

L3 w05 — @ RXINI+ GNI 2 LvDSVCC  RXOUTES
L4 o - LVDSVCC  RXOUTY 2 R289 = 100R o

Ls RZSIYTF—A 100R L VDSGND vee = RO0: LVDSGND veC
L6 y

L7

3
1 o =) T T RXIN2- RXOUTS§
R252 ¥T—7, 100R ‘ TN R'“X‘gﬂ;' [ 3R288 e LOR RXIN2+  RXOUTHE
ww0s 1 4 !

‘7RXCLK]NV RXOUT 3 P 17:?&?:2; RXO(LLTD
RXCLKIN+ GNDY B}

RJ45 4X2 | RI45 4X2SIG LVDSGND  RXOUTY: . N ﬁigg;

RJ45 4X2 | ERNIMIDSLGS roae U PLLVCC  RXOUT

EN FASTSI%PLH;\D ved,, . = ENJ:ASTS[??% RX(}\JI'( 27
] PLLGND .2

PWR_DWN RXOUTZ |

.. .. 1 2. TPI3RCKQ+ —RXCLKOUT RXOUT!
DAQ Partitions 3,2,1,0 DAQ Partitions 7,6,5,4 "MK F pago oR2 . amEouT o

hetero symbol

L8 bottom

top HI

i TPISGND Lt F pagl 0 R8¢ Mpxouro GNI
ROR0S LV3V3:12,20.28,36.42,4: N ‘LV."SV?’IZ_ZU,ZX 36,424

GND;3,7,13,18,19,21,25,32,38 44

C157 C158

o3pH preog

F1916_[20:0]

DS9(I)((:Z‘]‘28218A — 1C52 F2320_[20:0]
RXOUTI7 Ve R297 DS90CR218A L=V
RXOUTI8 RXOUTI D’iZRXOUTU VCQ Y

\
f—y 47
IGND RXOUTI RXOUTI8 RXOUTI

RXOUTI9 RXOUTI4 :)N«[;Urw iigg}-h S
RXOUT20 GNIy

N 3 RXOUT20 GNI
INC RXOUT1 INC RXOUTI3

CON29 0 L;I;)I:SIND KXOCH(I( 4 3 LVDSGND VCQ
— —— R254 ©-12 100R . B T 5 RXINO- RXOUT1
front side board side 1 I RO% XINO+  RXOUTI R296 T g T00R RXINO+  RXOUTI

Jocation of pins as on peb — RXINI-  RXOUTI - 10
17 ; R255 = e 100R RXINI+ aNp) : ; R295 *TE—7, T00R 1 RXINE- - RXOUT
1o ® LVDSVCC  RXOUTY- ROS05 XINI+ GNI
3 — 3 e
H4 Hs stsY_K%'_* 100R 14|LYDSGND veq, . R294 L«:lﬁ‘m” - lum: :g:?ﬁn RXO\FLT(
& 3 T £ RXIN2- RXOUT§ . N L 4 : cd;
i 1 3 R2ST L0 g 100R 12 XIN2+  RXOUTT: = R293 T 100K 5 Rim; ﬁigﬂ 34
HI RXCLKIN-  RXOUT p o 16
7

hetero symbol
> top

L8 bottom

RXCLKIN+ GND o lRX(.LKH\- RXOUT

Y 43 RXCLKIN+ GNI
RJ45 4X2 | RI45 4X2SIG LVDSGND - RXOUT, LVDSGND RXOUT

RJ45_4X2 ‘ ERNI MJDS-LG5 PLLVCC ~ RXOUT? PLLGND  RXOUT4

EN FASTSIGS UG v, EN_FASTSIGSLionp  — ved,
23 - 26 B—0OPWR_DWN RXOUT:

- o TPISRCK1 ore o T 24;’;%-&’“ RX(?!J\TU 1 TP13RCK26—- ;4 XCLKOUT RXOUTH

Partitions 19, 18, 17, 16 Partitions 23, 22, 21, 20 R Va0 58 30404 TPISGND o P00 T o o)

GND;3,7,13,18,19,21,25,32,38,44 RO80S GND:3,7.lé.lé?lé,z{,zé,;i,}s.AA

C126 _C145 Cl46

PIN Layout on RJ45 for Channel Links.

C152

FAST SIGNALS from partitions 16...23

Double row Ethernet connector 4x2
Connection scheme: ERNI MJDS-LGS

daql partitions partitions partitions I ( ES BO ARD 9' |

7.4 23.20 15..12 07..04 — —
.»i.wmm pinjH—L%im

e g e ) FAST SIGS IN

ﬁ MM HEPHY VIENNA

sheet 2 of 3
3.0 19.16 11.08 03.00 ELEKTRONIK 1

daq0 partitions partitions partitions HOt Swap SChemath ln TCS‘Chlp Schematlcs modified by: M:PADRTA 10-28-2003 10:45
checked by: A.TAUROK 23.10.03




BIT Assignments:
bit 3 = READY
bit 2 = BUSY 100NF
bit 1 = ERR/Out_of Sync ™"
bit 0 = WARNING

CON28 RDY  +READY

8
470R

as short as possible

LV1V8

LVDS-RECEIVER

NRDY - READY

0 NBSY 49 front side board side BSY TBUSY

EN_F3124

F3124 31 BIT Assignments:
F3124 30

F3124 29 bit 3 = READY

0_BSY 50 ocation of pins as on peb 110 - 3 NBSY - BUSY
H6 ERR + ERI
H5 E NERR - NERR
H4 3 WARN -+ WARNING
H3 'WARN - WARNING
H2 DY _ + READY
H1

0 NRDY 51
L8 bottom Metero symbol RDY - READY

top

30 WARN 52
BSY +BUSY

RJ45_4X2 \ RJ45_4X2SIG BSY - BUSY

ERR __ + ERR
RJ45 4X2 ERNI MIDS-LG5 30 NERR - NERR

PART 30

ARN__+ WARNING

NWARN - WARNING

CON28

28 NBSY 33 front side board side

F3124 28 bit 2 = BUSY
s bit 1 =Out_of Sync/ERR
- WF3124 27 bit 0 = WARNING
———— WF3124 26
 WF3124 25
 mF3124 24

]

; F3124 [31:0]
 mF3124 23

28 BSY 34

F3124 22
F3124 21

IR

F3124 20

2

LV3V3:34.35.48,49.62.63

i 18
| Jocation of pins as on peb

» FXXNRDY 35 e
28 WARN 36 s

H4 WARN + WARNING

H3 NWARN - WARNING

H2 RDY + READY

H

L8 bottom "eterosymbol iy NRDY - READY

F3124_19
F3124 18

BSY + BUSY

RJ45_4X2 RJ45_4X2SIG NBSY - BUSY

PART 28

} PART 29 "F28 ERR T ERR

RJ45 4X2 ERNI MIDS-LGS ®F28 NERR - NERR

ARN__+ WARNING

NWARN - WARNING

D4B-- GND

FAST SIGNAL PINS Double row Ethernet connector 4x2
PIN1 -BUSY Connection scheme: ERNI MJDS-LGS
PIN2 +BUSY part 31 part29 part27 part25

EII:E ;RV]\;:/I:I]{)IEI(ING pinsT pind pin2 ping
P nE nEaE s
pin33 pinl7 inl

PIN6 +READY
PIN7 - ERR/out of syn¢
PIN8 + ERR/out of syn

PIN5 - WARNING
TCS board
P

pind9

part 30  part 28 part26 part 24

CON28

STUBs to R as short as possible
BIAS NETWORK for LVDS

75LVDT386

DGG64

LVIV8

1C46

ILVDS-RECEIVER

AlA+ GND

AlB-- LV3V3

NBSY front side board side

A2A LV3V3

BSY

A2B GND

A3A ENA

A3B ALY

AdA T A2y
A4B -

Jocation of pins as on peb
NRDY L2
WARN
NWARN L4 -
RDY NRDY
L6 3 NWARN
NERR BSY RDY

ERR L8 bottom netero symbol HI 5 NBSY NRDY

top
BSY

PART 26 RJ45 4X2 ‘ RJ45 4X2SIG NBSY

ERR

RJ45 4X2 | ERNIMIDS-LGS NERR

WARN _ + WARNING

NWARN - WARNING

CON28 RDY __+READY

NRDY

front side board sxdc“x 5BSY

LV3V3:34.35.48.49.62.63
GND:33.3647.50.61.64

Jocation of pins as on peb E NBSY
ERR
NERR
- ARN
3 2 5 NWARN
RDY -

L8 bottom "eterosymbol HI NRDY

BSY

RJ45 4X2 ‘ RJ45 4X2SIG NBSY

PART 25 ERR

PART 24

RJ45 4X2 | ERNIMIDS-LGS NERR

LV3V3

WARN _+ WARNING

LV3V3

NWARN - WARNING

GND

PIN Layout on RJ45 for FMM signals

CONNECTION of PINS according to FMM definition
FMM = Fast Monitoring Module for partitions

LVDS387 drives 350mV -10dB of 20m cable (350mV+0.3162)=110 mV > 100 mV of LVDS386
Driver common mode voltages: LVDS387 = +1.3V; DS90LV047A...+1.2V

LVDS386 rec. accepts common mode voltage = +0.3..4+2.3 V.

F3124_17

+8mA/-8mA

C186

EN_F3124

LTS

F3124_16

H

PCBCLASS=POWER
240 SHIELD_CON39
INDOS0s 79201
2 s
65

INDosos 79201
»—_— SHI
I L22 , 2 66 | g1yp

INDO80s 79201 67 SH3

L21 iy 68
“ INDOs0s 79201 SH4

SHS

L20 e
“ INDOsos 79201 SHo

SH7

LI8 e
I INDOsos 79201 3 SHS

SH9

A
L19 e
I INDOs0s 79201 5 Stio

SHI1

y 15|
LI7 e

: e

‘ INDOR0S 79201 SHI2

RJ45 4X2SH | RJ45 4X2
ERNI MJDS-LG5

Pinbelegung ist abhangig vom Hersteller und Steckeroption!!

SHIELD pins

hetero symbol

shield pins

1
————— mF3124 15

F3124_14

F3124_13
F3124 12

2
 mF3124 11
 mF3124 10
—— WF3124 9
 mF3124 8

3
———— mF3124 7
F3124 6

mis Not converted

75LVDT386

DGG64

C190

« FAST SIGNALS from EMULATORS
—ab2s  or directly from FMMs

——— mF3124 2
) WF3124_1
 WF3124 0

TCS-BOARD-9U

FAST SIGS IN

HEPHY VIENNA
ELEKTRONIK 1 sheet 3 of 3
10-28-2003_10:49

modified by: M.PADRTA
checked by: A.TAUROK 23.10.03




BIT Assignment:

3=BC0
CON26 VDS 2 =RESET

49 front side board side 64 TO_PART31 3N D4Z--  GND 1=LIA
TO_PART30_0pm—— | H8 1-174- TO_PART31 3N TG PART3I 3P iy Ly 0=CLK P

location of pins as on pcb

Ho — TO PART31 2N® D3Z  LV3V =& CLK_OUTP3128
5 - 4 s 5 TO_PART31 2P D3Y

TO_PART30_[Pm———33 H4 — 0 ——mTO PART3I_IN

TO PART30 2NE——— 21— L6 H3 |7 TO_PART3I 2P

TO_PART30_3PE-———3 H2 — = TO PART3I 0N

TO_PART31_IN D27
TO PART30 3NB——301 — 18 hottom "m0 symbol () HI 1w TO PART31 0P

TO_PART31_IP! D2Y OUT_PART31_3
TO_PART31_ON 2 OUT_PART31 2
TO_PART31_0P OUT_PART31_1

TO_PART30_ON
RJ45 4X2 | RJ45 4X2SIG TO_PART30_0P

TO_PART30_IN E
RJ45_4X2 ERNI MJDS-LG5 TO_PART30_IP! OUT_PART30_1

TO PART30 2N OUT PART30 2 Encoded Signa]S:

TO_PART30_2PR : ®OUT PART30 3 R .
1;(())71;/;1%33%,% - @ (BCO,RESET,L1A)=(0,0,0) => "inactive
TO_PART29 3Nm— (BCO,RESET,L1A)=(0,0,1)=>LI1A
CON26 CON26 " ;- GND (BCO,RESET,L1A)= (0,1,0) => RESYNC(

33 front side board side 48 3 B4A OUT_PART29 3 ! - — . B
TO_PART28 OPB-———3 — @ TO_PART29 3N TG PART29" 2P : B3A OUT PART29 2 (BCO,RESET,L1A)= (0,1,1) => Reset Event

- Jocation of pins as on pcb a7 - -
TO PART28 ONB———— 1 12 [‘l] [:] 7 [3 __=TOPART29 3P TO PART29_IN B2A OUT PART29 1 (BCO,RESET,L1A)= (1,0,0) => BCO

— L B OV 00
LIV T

0NNV BN —
LI U T 1

TO_PART28 INB—— 301 — 14 Hs —  mTO PART29 1P ;875:11{{;22971}:; ) 1?1{1‘; (BCO,RESET,L1A)= (1,0,1) => Reset Orbit

14
il - 9 X .

B 8 a0 paRbrop TO_PART29 pm————33 | (BCO.RESET,L1A)= (others) = forbidden
> % mTO PART29 0N TO_PART28 ONE——") ; OUT PART2S._I

top HI —*— mTO PART29 0P TO_PART28_0P 8%{2[&%2%

TO_PART28_IP
| RJ45 4X2SH | RJ45 4X2 E:z g; } RI45 4X281G TO PART2S 2N
= ERNI MJDS-LGS TO_PART28

ERNI MIDS-LG5 e
! TO_PART28 3P
Output connector==> Shield connected to GND [VDS-DRIVER

CON26 BIASING RESISTOR NETWORK?? 1639

LK P (bit0) TO PART26 opm— 17| 1 frontside boardsideyye | 32 g0 pART27 3N 8= BCO N (bit3)

c ) :

CLK_N (bit0) TOJ’ART2670NI7WIS location of pins as on peb n7 JOLITO?PARTZLJP 7= BCO_P (bit3) BGGE
RESET P (bitZJO_PART26_2PB——1%_| H6 ——3%——mTO PART27 2N 6~ RESET N (bit2) VDT
L Hs |22 W TO_PART27 1P

L

R!

hetero symbol TO PART2S PR—3T
R TO PART28 2Nm————3%— L6

hield pins TO_PART28_3PB——20 |
shield p TO PART28 3NB——21 — 18 hottom

hetero symbol

Pinbelegung ist abhangig vom Hersteller und Steckeroption!! 8 EN_OUT_PART

IAP (bitl) TO_PART26_IPm—2L |

1
2
3
4
5

20 29 ’
5 TIP 5=LIA P (bitl)

IA N (bitl) TO PART26_INe——201+— 14

o H4 ——20——mTO PART27_IN 4-LIA N (bit]) TO_PART27 3NB———————{ D4Z--  GND
H3 —2/——=TO PART27 2P 3 3

2

RESET P (bit2) TO PART27 3P ;3

LK N (bit0) TO_PART27_2N

LK_P (bit0) TO_PART27 2PB————
TO PART27_INI

RJ45 4X2 | RJ45 4X2SIG TO_PART27_IP! g OUT PART27 3

RJ45 4X2 | prNiwims-ios O PART2T 0P : OUT PARTE 1 = OUT_PART[31:24]_[3:1]
TO_PART26_ON

APVE definition o PR 1 (bus name of Symbol)

TO_PART26_IP OUT_PART26_1
CON26 TO_PART26_2N® : : B OUT PART26 2
6 TO_PART26_2P OUT_PART26 3

1=CLK P TO_PART24 0pm— 1| 1 frontside  boardsideye | 16 g0 pART25 3N TO_PART26 3N
- 2 Jocation of pins as on pch 15 - = - -~

- 8
2=CLK N TO PART24 ONB———— 2 14— ®TO_PART25 3P TO_PART26_3P
— TO_PART24 2Pm——— H6 —+—4 W TO PART25 2N TO_PART25 3N
H4
H2

6=RESET N (bitTD_PART26 2Nm———24— 16 5%
7= BCO P (bit3) TO_PART26_3pm—2 H2 ———20——mTO_PART27 0N
- top HI —2 & TO PART27 0P |

LV3V3

BCO N (bit3)TO_PART26 3N#——24L 18 hottom

-C
hetero symbol _c

——& CLK OUTP2724

3 =RESET P TO PART24 INB———*1— 14 328 TO_PART2S IP TO_PART25 3P
~ TO_PART24_1Pm——5 | | 12 a70 PART2S IN TO_PART25 ON ; OUT PART25 3
4=LI1A_N TO)ARTMJN-*;" L6 “]“4- TO_PART25 2P TO_PART25 2P OUT_PART25 2
TO PART24 3Pm——T | — (0= TO PART25 ON TO_PART25_IN OUT_PART25_1
5=LIA P TO_PART24 3NB————S51— 18 bottom 170 ¥mbol ) H1 28 TO_PART25 0P TO_PART25_IP
= TO_PART25 ON

6 =RESET_N RJ45 4X2 | RI45 4X2SIG TO_PART25 OPm—————2>|
TO_PART24_ONm——20 3 OUT_PART24_1
7-BCO P RJ45 4X2 | ervimis16s TO_PART24 0P OUT PART24 2
T TO_PART24_IN OUT_PART24 3
8=BCO_N TO_PART24_1P

PIN LAYOUT for EMULATORS.

AlZ -- LV3V3
TO_PART24_3P ALY + GND

Pin-layout agreed with APVE

1C40

Pin assignm. on LVDS387 optimized for diff.signals.
Attention: Chips are turned over for better routing to Front Side

LVDS387: Y=pos. Z=neg.output

Double row Ethernet connector 4x2

Connection scheme: ERNI MIDS-LG5 Output t 0 8 Emulat or

part 31 part29 part27 part25

pins T pind] pinZy pint
T TCS-BOARD-9U
pin33 pinl7 P

pinl

part30 part 28 part26 part 24 FAST SIGS OUT

HEPHY VIENNA
Mol e Page 1: Output to 8 Emulators ELEKTRONIK 1 sheet | of 2

Hyperlynx Simulation with Zdiff=100 cable up to 20 m has been done. Page 2: Output to 8 DAQ pal’titions modified by: M.PADRTA 10-28-2003 10:51
using Zo0=83 conn instead of Ethernet conn.
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LVDS387: Y=pos. Z=neg.output
TO_DAQ7_[3:0]N
DAQ6 DAQ7
FAST SIGNAL PINS CON27
PINI -BUSY (bit2) TO DAQs oNm— 4| frontside boardsideyye | 64 g1 paQ7 1P PINS +ERR (bitl)

DGGo64
75LVDS387

3

GND

front side board side

PIN2 +BUSY (bit2) T()?DAQ(LZPliSfO location of pins as on peb %-TQDAQUN PIN7 - ERR (bitl) >
PIN3 -READY (bit3) TO DAQ6 INm———311 H6 —1—*2—mTO DAQ7 3P PING +READY (bit3) g OUT_DAQ7_1 bt | = ERR//Out_of Sync
PINS - WARNING (bitOfO_DAQ6_ONm————2 | H4 0
2 31— =TO DAQ7 3N PIN3 - READY (bit3) TO_DAQ6_2N } OUT DAQ7 2 bit2=BUSY
PIN7 -ERR (bit]) ~ TO_DAQ6_INE——> | H2 =
RI45 4X2 | RI45 4X2SIG OUT_DAQ6_0 bit 0 = WARNING
48
TO_DAQ4 0P 3 L4 45
m ——* =710 DAQS 0P TO_DAQ5 2N| - ENB it =
3 mTO DAQS 3N TO_DAQS_2P| A4A OUT_DAQ4 2 bit 2 = BUSY
TO_DAQ4_IN =
ATA OUT_DAQ4_1
A2Y  LV3V3
TO_DAQ4_IP! AlY+  GND

PIN4 + WARNING (bit0O_ DAQ6_0PE———>2 8L = TO DAQ7 ON PINS - WARNING (bit0) =3 OUT_DAQ7 0 bit 0 = WARNING
5 0 =TO DAQ7 0P PIN4 + WARNING (bit0) TO_DAQ7 2P| OUT_DAQ7 3 bit3 = READY
PIN6 +READY (bit3) TO DAQG 3Pm— >4 59
Y A {38 w70 DAQ7 2P PIN2 +BUSY (bit2) TO_DAQ6_2P
PINS +ERR (bitl) TO_DAQ6_IPm—— 20 L8 bottom Ieerosymbol o HI —2—=TO DAQ7 2N PINI -BUSY (bit2) i OUT_DAQ6_2 bit2 = BUSY
OUT_DAQ6_3 bit 3 =~ READY
RJ45 4X2 | ERNIMUDSLGS 2y C OUT DAQ6_1  bit I = ERR/Out_of Sync
DAQ4 COND7 DAQ5
TO_DAQ4 2N g Sdeyg 1 m10 DAQS_IP TO DAQS B4A OUT_DAQS_1 X
TO DAQA 2P 3 location of pins as on peb 447 5T0 DAQS IN TO DAQS 0PH B3A BIT ASSlganlthSZ
TO_DAQ4 3N . H6 —1—* = TO DAQS 3P TO_DAQS 3N B2A OUT DAQ5 3 -
5 |38 TO_DAQs 0N TO_DAQS_3P! BIA OUT_DAQ5 2 bit 3 =READY
TO_DAQ4_ON i
TO_DAQ4_ 3P L6 .
- H2 — 2w TO DAQS 2P TO DAQ4 2N A3A OUT DAQ4 3 bit 1 = ERR//Out_of Sync
TO DAQ4_IP L8 bottom Meterosymbol i 2L =70 DAQS 2N TO_DAQ4 2P A2A OUT DAQ4 0 bit 0 = WARNING
RJ45_4X2 ‘ RJ45_4X2SIG ENA
RJ45 4X2 ‘ ERNI MIDS-LG5 o
AlZ - LV3V3
PIN Layout on RJ45 according to FMM definition. T
See CMS Note 2002/033 CMS L1 Trigger Control System

»—m EN_OUT_DAQ

OUT_DAQ7_[3:0]
OUT DAQ6_[3:0]
OUT DAQS_[3:0]
OUT_DAQ4 [3:0]
OUT_DAQ3_[3:0]
OUT_DAQ2 [3:0]
OUT_DAQI_[3:0]
OUT_DAQU_[3:0]

DGGo64
75LVDS387

TO_DAQ3_INM————— D4Z - GND
TO_DAQ3_IPI D4y + LV3V3
D A 2 D A 3 TO_DAQ3_ONI D3Z LV
CON27 TO_DAQ3_0P! D3Y GND
TO_DAQ3 3N D2Z S
TO_DAQ3_3P1 D2Y 3 2 OUT DAQ3_1

PINI - BUSY (bit2) TO DAQ2 aNm——1T_ ) frontside bowd ey {3 w10 DAQ3IP  PINS +ERR (bith)

PIN4 + WARNING (bit0) TofDAszor'-iﬂz“
PINS - WARNING (bit0) TO DAQ2 ONE———2
PING +READY (bit3) ~ TO_DAQ2 3pm—— 22

HS 4-259 TO DAQ3 ON  PINS - WARNING (bit0)

TO_DAQ2 2N > 5 OUT DAQ3 2

! TO_DAQ2 2P
——2% — ®TO DAQ3 0P  PIN4 +WARNING (bit0) - ~ ; 3 . .
= 13 |27 mTODAQI 3N PIN3 -READY (bit}) Tl%[[’)i%z{ oA oA = OUT _DAQ[7:0] [3:0]
PIN7 -ERR (bitl) TO DAQ2 INm——2 et syl —%5;—=TODAQ3 2P PIN2 +BUSY (bit2) T0 DAQ2 ( . OUT DAQ2 D
PIN8 +ERR (bitl) TO_DAQ2_IPB——=— L8 bottom """ M0 o HI —=—&TO DAQ3 2N  PINI -BUSY (bit2) TO DAQ2 5 ! OUT DAQ2 |

TO DAQ2 1
RJ45 4X2 | RI45 4X2SIG o DAG b P
RJ45 4X2 ‘ ERNI MJDS-LG5 TO_DAQI_IN B4Z  LV3V3
TO_DAQI_IP! B4Y GND
DA O DA 1 TO DAQI_ON B3Z B4A OUT DAQI 1
CON27 TO DAQI 0P B3Y B3A OUT DAQI 0

TO DAQI 3N B2Z B2A OUT DAQI 3

0 DAQO 2N 1 | front side board side e | 16 0 DAQI 1P TO_DAQI 3P} = B2Y BIA OUT DAQI 2

2 Jocation of pins as on peh 15 TO DAQI 2N BIZ-- ENB
T0_DAQO 2P 3 14 2 T0_DAQLIN TO_DAQI 2P 2 BlY ¢ AdA OUT_DAQU 2
TO DAQO_3Nm——3 H6 ——4 =70 DAQI 3P

PIN2 +BUSY (bit2) TO DAQ2 2pm—— 1% location of pins as on peb %IT(LDAQ}JN PIN7 -ERR (bitl) ';%%‘/\\%%2‘; OUT DAGE S
PIN3 -READY (bi3)  TO DAQ2 3NE——1% | [‘l] [0 wTO DAQ3 3P  PING6 +READY (bit3) - g

N
TG DAQU_0PR 4 4 13 TO DAL ON TO_DAQO 2 A3A OUT DAQO_3

12 TO_DAQO_2P A2A OUT DAQO_0
14 1 =10 DAQLOP AlA OUT DAQU_1
5 3 = TO_DAQI_3N ENA - —
TO DAQO_INm———'| etero combl H2 — 8 TO DAQI 2P
TO_DAQO_IPB————51— 18 bottom "m0l o HI —>——=&TO_DAQI_2N

RJ45 4X2 | RI45 4X2SIG TO_DAQO_IN

‘ TO_DAQO_IP
RJ45 4X2 ERNI MJDS-LGS g:; LVDS-DRIVER

SH3 1C44
SH4
SHS
SH6
Double row Ethernet connector 4x2 g:;

Connection scheme: Molex 44520_0001 EE?? 5'1':;'1"(1‘;1:'; OUTPUT tO 8 DAQ partitiOIlS )
DAQ Partition SHIZ

s RJ45 4X2SH | RJ45 4X2
daq7 dag5 daq3  daql = ERNI MIDS-LGS

El—,ﬁ El—,ﬂ 0§ fr 1 TCS board
il FAST SIGS OUT

daq6 dag4 daq2 daq0 HEPHY VIENNA
DAQ partition Page 1: Output to 8 Emulators ELEKTRONIK 1 sheet ) of D

Page 2: Output to 8 DAQ partitions modified by: M.PADRTA 10-17-2003_17:23
checked by: A.TAUROK 17.10.2003

TOiDAQOj)Nlisﬁ
TO_DAQO 3Pm—— 01— 16

GND
LV3V3




LV3V3 on Frontpanel
to green LED

to yellow LED

to red LED

to green LED

tored LED

to green LED

tored LED

GND on Frontpanel

>

CON22

DISPLAY mounted above all connectors

Inverted signals drive LEDs.

LV3V3
PT( READY; NORMAL RATE

R149

L sy

CONI13

PIN1
PIN2
PIN3
PIN4
PINS
PING
PIN7
PINS

1odo1 Dar

PIN9 (—

PINIO

WARNING, LOW RATE

ROS05
RI150

NEEna e

PTC ERROR

ROS0S
R151

P
2
3
4
5
6
7

RUNNING

{TS0R}
RUXGS

R ! 52 RUNNING _LED

8
9 + 71
10 INACTIVE

e
Rnxas

R153 INACTIVE LED

4. NSTATUS_LED2

IDC10POL

s

JTAG_CON|

VMELED

(TR0}
RUXGS

F 154 NVME L

444. NSTATUS_LEDI
3 ;@ NSTATUS_LEDO

43

;@ INACTIVE_L

L1ACCEPT

T
RO805 1

@ RUNNING L

He— @ NVME_LED

R‘ISS NLIA LED |

E>—®mNLIA_TCS_LED

NLIA

NLIA LEMO

SININCS

to Button on Frontpanel

SW_DISPLAY TP82

SW_GND TPl@j

LEMO90

SW_DISPLAY

Frontpanel

DAQ _BDC[3:0]
BUTTON

Nl

BDC1_[3:0] BDCO

1;4- NLIA_TCS_MON

1

BCD()II*2 BCDIVCC;16 15
BCD02 B——

6

BCD13I77
BCDIO®M———

1

DAQBCD1®——— BCDIVCC:1

2

DAQBCD2m——2|

DAQBCD3 -7‘7’
DAQBCDOR— |

T4LVCH16245A
SSOP48

1C32

7SEG OF OR,

CON16

2
14 7SEG_0G ORRP&\;‘,
3 7SEG _0A OR gy

7SEG 0B OR

7SEG 0C OR gy

7SEG 0D OR g

7SEG _OE OR Rpsos, .

ROS05

CA3161
DIP16

Open Coll. Output

1C31

BCDIVCC;16

PIN1
PIN2
PIN3
PIN4
PINS
PING
PIN7
PIN8
PIN9
PIN10

IDC10POL

JTAG CON|

CON15

CA3161
DIP16

1C29

7SEG

PIN1
PIN2
PIN3
PIN4
PINS
PIN6
PIN7
PIN8
PIN9
PIN10

IDC10POL

JTAG CON|

CON14

7SE

7SE

7SE

TSE

7SEG

7SEG

PINT
PIN2
PIN3
PIN4
PINS
PIN6
PIN7
PIN8
PIN9
PINIO

IDC10POL

JTAG_CON]

— I NSTATUS_LED[2:0]=1,1,1 PTC is OFF or BUSY by some reason
547

— NSTATUS_LED[2:0]

INTERLOCK

Front Panel buttons

inactive

LV3V3BIAS

PRET Lv3vid

to MANT72A seven segment display

to MAN72A seven s

to MAN72A seven s

egment displaygggg%

BCDI1[3:0] mem
BCDO[3:0] s

egment display

DAQBCDJ[3:0] m=m

DAQBCD!
DAQBCD3
DAQBCD2
DAQBCDI
BCDI
BCDI3
BCDI2
BCDI1
BCD
BCD03

FALVCH16245A
SSOP48

LV3V3BIAS
S

LV3V3BIAS

QT P RUNNING

DI QI INACTIVE
. POLKI TPIS6  INACTIVE
CLR1

D2 Q2 —®INACTIVE L
K2 2nd set INACTIVE/RUNNING signal
TIRZ Q2 pP>—mRUNNING L

TALVCT4AD_A
SOTINB
G

= SET RUNNING

FROM TCS CHIP

DAQ_BCD[3:0]

BCDI_[3:0]

== BCDO_[3:0]

Between V1rtex2 and SVolt -7segment driver

‘ DRILL “PH‘ ‘ DRILL 7rx‘ ‘ DRILL zrx‘ ‘ DRILL 2rx‘

Mounting Holes

X8 X5 X6 X7
DRILL 2p8| | DRILE 2p8 | [ DRILL 2pg | | DRILL 2p8

TCS-CARD-9U

FRONTPAN TCS

HEPHY VIENNA

ELEKTRONIK 1 sheet ] of ]

modified by: M.PADRTA 11-13-2003_15:50
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checked by: A.TAUROK



The Virtex chips are mounted on mezzanine boards.

==>There is no JTAG hetero symbol for Virtex chips. 2nd PROM 3rd PROM 4th PROM
Ist PROM

TMS_TCS_PROM

TCK_TCS_PROM

TCSM chip TCS chip

IC16

TCK T™S
TDI TDO [—— — TDI TDO

TDI TDO TDI TDO

TDO_TCSM TDO_TCS

XCI8V04 XCI8V04 XCI8V04 XCI8V04
VQd4 VQd4 VQ44 VQ44

) Nk
— TDLTCS i TDI_PROMI_TCS
skip TCSM in JTAG chain skip TCS in JTAG chain o0 PROMLTCS TS
.

JP15 JP21 JP44 0
Tgﬁgs T4 L TDI PROM2 TC! ¢} TDI PROM3 TC £4 L TDI PROM4 TC: TDO XIL =)

TP116 TP163 = TP162 TP81
TDI_PROMI_TCS " TDI_PROM2_TCS——- TDI_PROM3_TCS—— TDI_PROM4_TCS——]

TDO_PROM3_TCS TDO_PROM4_TCS|

SEL PARCABLE4=0N..selects Parallel Cable IV

TP131 1C26 RI6G2
2nd PROM 1st PROM LA TCKX j gg o TARCAREE
TMS_TCSM_PROM TCK_X
TCK_TCSM_PROM ™S X

TCK22

TMS22

TDI_X

TD_110TOXIL

TP115 1 l PAR_CABLE_1V
TDI_PROMI_TCSM B “ _ Fo JTAG_CON XIL
B E

XC18V04 XC18V04 74ALS1STAD
VOQ44 VQ44 SO16NB

TDO_PROM2 TCSM TDO_PROMI_TCSM Multiplex BACKPLANE_JTAG and XILINX connector

1C30
(= P28 JP12

123 (= 123 IC55 Below all R=22 vee OF SLOTNUMBER
< TDI TCSM 1 TDI_ PROM2 TCSM [ RS — : Ne w27 Tp13 A5..0 toBS
» 2 NC 20 { TcK3 : (£ 0 B5...
237 €235 1B1 1A1 - TCK_TCS 25

TP126 L. TP80 €236 238 Sl 1A 5 TCK_TCS_PROM N2 | s
TDI_TCSM TDI_PROM2_TCSM LV3V3 1B3 £458,2 TCK_TCSM_PROM TD XIL TO_110 5= PETN [t
gl 1B4 £ 2 TCK_TCSM TCK2 (< TcKk2 2 &

g 1B5 £ 1AS - TMS_TCS GND T &

T™S2 << ! 51

TMS TCSM TD VME TO 110 5= 18 | 102 SWSSMD

TP134 = Tpo xi L TPLX : 241 5y TDI_PROMI_TCSM TCRI (< o
- TDO_XIL 4 508 T™SI Kl
. . —~ 3 2 TMS1
Signals to TCS, TCSM chips B TDIVME e —— TD_I10 TO VME (= 15 | g
19 k 05 -
. : ; oty TCK_VME SCANPSCITOF
¥¥§,¥g§ TCKVME ¢ 2 %ty TCK_VMEG4 . R3 SO28MB
2 905, TMS_VME
- MSVME _{ 2 6 1 TMS_VMEG4 ‘ =-
TMS_TCSM =4 R 20F >

J4LVCH16245A
TCK_ TCSMs———————————= Sl

9 2 .
XILINX CHAIN: PI'OITIS Virtex ChlpS% 57 5 3 s 2221\/1?(1’?2%»4 wires = 40cm TD_ 110 TO XIL sz

— SCANPSCI110F is located next to backplane connector
The JTAG group is placed on left upper edge of the board. to minimize the stub for the backplane JTAG bus.

TP133 sfore sional di rig
DO, VMEs . Therefore LV16245 signal dir from left to right. ITAG signals from BACKPLANE

SEL_MB=OFF ..selects MasterBlaster
SELECT B

R163

TCK_VME 1C27 NSEL_MBLASTER
Jp47

TMS_VME

: 9 CON21
IC15 | Iy (= TCK_ALT Tok

s < TDO_VME (T;[r)\gy
™S TCK ER; TMSIT vee
P . 3 TMS ALT

TDO TDI TD_110TOVME \‘,I;V:)S

EPC2 VME_CHIP_TCS] y NC

PLCC20 TQFPI00 NC
GND:10 = TDI_ALT 9 | Tor

FOVCC T4ALS157AD GND
TDO_EPC2 2 TDO_VME TCS TCK_VME64 u TCK_VMEG64 SO16NB

[ MASTERBLAST | VIEW

(= = TMS_VMEG4 ——= TMS_VMEG4 JTAG CON
TPLERC22 TDO_VME64 TDIVMEG4 | = TDLVME — \My]tiplex BACKPLANE _JTAG and ALTERA connector

S 7T lmac e TCS-CARD-9U
. JTAG_TCS

HEPHY VIENNA
ELEKTRONIK 1 sheet ] of ]

modified by: MP, AT 10-28-2003_11:06
checked by: MP+AT 27.10.2003

SPECIAL CONNECTOR
to ALTERA MasterBlaster

On the TCS board JTAG is used for device configuration only.

Altera chips are configured either via backplane-JTAG or Master Blaster.

Xilinx chips are configured either via backplane-JTAG or Parallel Cable IV.

Both Virtex chips are also configured via VME.




CHECK if VME64 chip and its PROM have got the same REFDES.

See schematic 'jtag vme64x.1'".
See schematic 'vme interface.2'.
See schematic 'vme interface.3'.

The backplane TRST goes only into the SCANPSC110 chip
Masterblaster does not deliver a TRST signal.
Keep TRST for EP1K10 at a voltage level.
R7 P2
LV3VIO— Tk —@—— 2 [
=

“FP112 TCK_VME64
FP109 TMS_VME64
Y tvs TCK 3 30 s TCK |1
L tpo DI 4| 1po DI 133
51
TRST
EpeZ VMEG4X_CHIP
N To EP1K10QC208-3
: PQFP208 TCK_VME64
TDO_EP2 TDO_VME64
<z TP8 JP7 TMS VMEG64,
Lo L
- _  TDO VME64 st TDI_EPC2 = TDI_VME64,
(=
_sTP4] TDO VMEG4 L oTP54 TDI EPC2  TDI VMEG4 TP1&—

FEHLER: TDO VME64 bei IC2/4 und bei JP8/2 (HB 200204)
BEHEBUNG: auf Platinen IC2/4 aufléten, Verbindung von aufgeldtetem Pin zu TP54 legen. JP7 nicht einloten. (HB 200204)

TCS-CARD-9U
JTAG VME64X

HEPHY VIENNA
ELEKTRONIK 1 sheet | of ]

modified by: HB 2-20-2004_12:06
checked by: A.TAUROK 21.10.2003




LM1085 Linear 3A Voltage Regulator

1.8V to bias LVDS input signals from Emulators

TP51
1| L~ GND
DIO7 TP159
(= —< LVIV8
DO-204AL
1IN4007
LV3V3 | _Ic4 LVIV8
LV3V3O I IN OUT .‘R213 L 2 I l ~ 70mA
87| Q o QO ADJ Q Bl 9 Bel
SE 3 Z_H A £zl —
2 T T K e ng
— — R = — —
Valuetobe defined  Z | 1S0R  ghould be TANTAL 1!
see data sheet LM 1085
CS5206 Linear 6A Voltage Regulator TP24
1 ' GND
TP129
b 1%4 > ' LVIVS
DO-204AL
1N4007
LV3V3 \ 1C25 LVIVS
Lv3vs % o5 Co4 INouT PRI31 P 5A
2 e i ADJ 2 S 2 | ce6
g 2 CS5206 3 Ha = 100NF
oS3 T0O-220-UP = =D
100NF ‘ 3
L HEARYRL, ve

take TANTAL !!

a dsvo

Anege
AN

Heatsink must be mounted isolated

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
1_adj=54 uA...can be neglected

all resistors for CS5206 in metalfilm

1.5V for TCS and TCSM chip

1.8V
470R x32

~0.8V-

LV1VS

bypass capacitors for split plane

1 C248 [ C249 | C250 | C251
- - - -

% % %
=3 S =3
a S o

1 C252 | C253
g

%
S
o

$080D
S080:

100NF 100NF 100NF 100NF 100NF 100NF

TCS-CARD-9U

POWER TCS

HEPHY VIENNA
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RDRQST!
B

STROB_[2:0]
—

<=
BX_[11:0]

EVM_D_[27:0]

DAQ D _[27:0]

STROB_2

STROB_R2

STROB_1
STROB_0

STROB_RI

STROB_RO

X 11

BX RI1

BX_10
BX 9

BX_RI10

BX_R9

BX 8

BX_R8

BX 7

BX_R7

BX 6
BX 5

BX_R6

BX 4

BX RS
BX R4

BX 3

BX R3

BX 2
BX_I

BX_R2

BX 0

BX RI

BX_RO
»——= NEN RO

DIR 201
Lo DR A% |
FALVCH16245A

SSOP48

EVM D sm—2|

EVM D 6 -—i
EVM_D_7m—+|
EVM D 8 -—j
EVM D om— |
EVM_D_lom—-|

EVM D_13m—12|
EVM7D7]4I7::
EVM D I15B—12)
EVM_D_l6m—16]

EVM D 17-7:’;
EVM D_I1sm—2

EVM_D_19m—20|

vau)ﬁzon—g
EVM D 218—2
EVM D 22m— 24|

EVM D 23m—2

EVM D 24m—27|
EVM D_25m—28|

LV3V3
TXINS
TXING
TXINT
GND
TXINS
TXIN9
TXIN10
LV3V3
TXINII
TXIN12
TXIN13
GND
TXIN14
TXINIS
TXIN16
LV3V3
TXIN17
TXINI8
TXIN19
GND
TXIN20
TXIN21
TXIN22
TXIN23
LV3V3
TXIN24
TXIN25

TXIN4
TXIN3
TXIN2 5
GND
TXINI
TXINO D
xin27 2L m EVM D 27
LVDSGND
TXOUTO- [48 @ CH_EVM_TCS 0N
TXOUTO+ 41— & CH_EVM_TCS_0
TXOUTI- 4@ CH EVM_TCS_IN
TXOUTI+ [*>—= CH_EVM_TCS_|
LVDSLV3V3
LVDSGND
TXOUT2- [*2— @ CH_EVM_TCS 2N
TXOUT2+ 2L & CH EVM_TCS 2
TXCLKOUT- [#0—m CH_EVM_TCS 4N
TXCLKOUT+ (32— & CH_EVM_TCS 4
TXOUT3- zj—- CH_EVM_TCS 3N
TXOUT3+ =——=& CH_EVM_TCS 3
LVDSGND
PLLGND
PLLLV3V3
PLLGND "
PWR DWN (32— EN_EVM_LINK
TXCLK_IN 31
TXIN26 304. VM.
GND

LV3V3;1,9,17,26,3444

DS90CR287

TSOP56

1C5

DAQ D_Sm—2+
DAQ_D 68—
DAQ D_7m—*

DAQiDjlig
DAQ D_9m—1
DAQ D_10m—3
DAQ D_11m—1%
DAQ_D_ 28—

D iim 12
DAQ D_l4m—1%|
DAQ D_I5m—13]
DAQ D_16m—8)

DAQ7D717I7:§
DAQ D_Ism—12)
DAQ D_19m—2|
DAQ D 20m—22|
DAQ D 21 m—2|
DAQ D 22824
DAQ D 23m—23
DAQiD724I7§g
DAQ D 25m—25

LV3V3
TXINS
TXING6
TXIN7
GND
TXINS
TXIN9
TXIN10
LV3V3
TXINI1
TXINI2
TXIN13
GND
TXIN14
TXIN1S
TXIN16
LV3V3
TXIN17
TXINI8
TXIN19
GND
TXIN20
TXIN21
TXIN22
TXIN23
LV3V3
TXIN24
TXIN25

TXIN4
TXIN3
TXIN2
GND
TXINI
TXINO
TXIN27
LVDSGND
TXOUTO- [*5—& CH_DAQ TCS 0N
TXOUTO+ 47— = CH_DAQ_TCS 0
TXOUTI- [#¢ @ CH DAQ _TCS_IN
TXOUTI+ [*>—& CH DAQ TCS 1
LVDSLV3V3
LVDSGND Y
TXOUT2- [*2— & CH_DAQ_TCS 2N
TXOUT2+ 2@ CH_DAQ_TCS 2
TXCLKOUT- [#0 @ CH DAQ _TCS_4N
TXCLKOUT+ [2%—& CH _DAQ_TCS 4
TXOUT3- 38— = CH DAQ_TCS 3N
TXOUT3+ (31— & CH_DAQ_TCS 3
LVDSGND
PLLGND
PLLLV3V3
PLLGND
PWR DWN (32— EN_MON_LINK
TXCLK_IN 31
TXIN26 2% 8 DAQ D 26
GND

DS90CR287

TSOP56

STROB_ R[2:0]

RDRQST_R

BXRILO)

BUS

CH_EVM TCS _[4:0]

- CH_EVM_TCS_[4:0]N

C216 C196 C218 C219

Differential Lines Zo=50 ohm ==> Zdiff =~100

EVM_CLK

TP31
EVM_CLK

CH DAQ TCS [4:0]

CH DAQ TCS [4:0]N

DAQ CLK

TP29
DAQ_CLK

/OE with R-pullup to disable outputs at begin; later enable outputs by FPGA

LV3V3BIAS

| R33

TP21 EN EVM LINK~—"
ENiEVM:Im

TP22 ENiMONiL[NKﬁ'
EN_MON_LINK

NEN RO BUS=——¢

TP20 NEN_RO BUS '

DS90CR287 28 bit Channel Link Driver 20-85MHz
DS90CR288A 28 bit Channel Link Receiver 20-85MHz

INACTIVE
NEN_EVMLINK
INACTIVE
NEN_MONLINK

INACTIVE
NEN_ROBUS

TALVCRAD
SO14NB

- TCS-CARD-9U
RO_TCS
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XC2V1000: 353 min_io +16 clk + prog. + 40 vref pins
XC2V1500: 441 min_io +16 clk + prog. + 48 vref pins
XC2V2000: 529 min_io +16 clk + prog. + 56 vref pins

Double row Ethernet connector 4x2
Connection scheme: Molex 44520_0001

s/h =0.75: Zdiff=2*Zo * 0.766 smaller distance betw. nets part 35-32 part 19-16 part 11-8 part 3-0

=2%Zo* (1 -0.48.¢ 0-96.5/h ) ohms  Microstrip sh=1 : Zdiff=2*Zo*0.816

(top, bottom)
HS  H) {8 Wi g8 HI H8  H]

29.5h o s/h=0.50 : Zdiff=2%Zo * 0.92
z  =2%70% (1-0347c s ) Ohms Stripline  gn=07s: zdiff=2*zo0 * 096 iy EI_,@ EI_,@ EI_‘g TCS board
o (nsid) /=11 Zdiff=2%Zo * 0.98 E O

h = layer thickness part 39-36 part 23-20 part 15-12 part 7-4
s= distance between both traces

DIFF

LVDS over Cable:

Employ ground return wire

LAYOUT RULES for Differential NETS: Do not connect unused Receiver pins ==> out =H
connect unused Driver input pins (LVTTL side) to GND or Power

LVDS und other CMOS/TTL nets on different planes or separated by 12 mm!!
or GND trace between

S= distance between both nets of pair Oszi Tastspitze mit >100kOhm/>0.5pF

>2S= distance between pairs

>3S= distance to other nets Oszi Tastspitze mit >100kOhm/>0.5pF

TRACES: Nach max. 10mm sollen Leitungen parallel laufen.
TRACES: mit immer gleichem Abstand

TRACES: Keine 90 Grad Ecken, die Impedanzspriinge bewirken!!
TRACES: Ecken abrunden or 45 Grad Ecken

TRACES: Stubs <12mm

TRACES: minimize skew

Termination R: distance to pins should be <7mm (max <I12mm)

TRACES to GND, Power, C breit und kurz mit vielen Vias (mindestens je 2 Vias)
Driver and Receiver chips nahe dem Stecker platzieren!!




Don

LEFT (west) MIS 095 connector

TCS]

RIGHT (east) MIS_095 connector

TCS2

TCS_WEST, TCS EAST
. I
i Hen s oos p2 2 1 | s s 7 "
3 e v I " 1
3 {ps P61
T Py 8 Py
VBATT NGy 9 o Py [ 2
] by pio [1 DL TCS 0
w NEN OUT DG T M 12 OUTBAGTS e Gur pag 0 \ 210 e v
= 45 P DG A BEAMO Pis Ay
o P15 OUT DAQG S g EAMOR D LV
s REF 2 BN Pl
- P17 REF2 £V e v
=— [ — - 20 L
e P21 ETOU cios EV) gowp 1 12 LV
- s LV3V3BIASE—— | = i 2 EWD 10
-t P25 oo ool BT 2
B REF 2 P27 ooz = p2s |28 EV? 4
= OUT DAGI3 e 1038 po[ UMD IE
R OUTDAGS T I acTlE  VOCLELAVIBAS o 2 MDD 20
N3] P35 E\ OUT 1_EN OUT DAQ, C
. CEw) P36 2
UT_DAQI 3 pal MEN OUT PART = 5 Pa0. M %6
UT DAQL 1 P43 *— EN_FASTSIG: V1 pax VI "
UT_DAQO 3 Pas 0 ASTSIGS, 7 P44 q
wOUT DAQO T P47 ! 3 EN F3124 v pio 7
w—VREE 2 ; Pag. -
B 7 v 7
— 3124 310] v CVi
, PS6 s v
group o, D6 al
Pss sroup2 36
P60 s v
ol o P62 V]
= VRE pol Pos Y
5 bes [[68_VRE P66 V]
s PN Pes
P70
3 B 70
P72 v
1 0 P72
P4 v m
P16 v e
P78 v 7
Ps0 v s
Ps2 : v "
g[8
g foR e I Py [
DA B0 P8 | RSPTUS [Fpy  m DAQ BCDR0) / s [28
B STAT P90 4.\!LIA TS LEﬁ NSTATUS_LED][2:0] V] Ppoo |20
— P92 S <o V] 2
NSTA NLIA_TCS MON I P92
-— 5 P94 =
wroup Pod c I o PO
iC HIOUP T pog.
Po8 V]
£ 3 I pos |25
— NON_F3124 [31:0] 0 Pios [0z q
: > 10 1
Pi0s
MO i 3 q
VR nos / Plog [0 /
i no - pios 1% /
o / Pi10 /
Pl >
7 / Pi12 /
z PII3
s n EF S - y
4 P17 MON 3 Vi
2 no MON 1 Y
0 o MON Y
na MON Y
ol MON Vi
=S nzs ox A
P32 3 ' : MON F3124 2 Y
T e WY AR e o T B v
S e as group 4
= FASTINGT P13} pi3q 134 _FASTINGO FASTIN[S1:0) ! "
= FASTINT PI3s pi3g [16 FASTNTS v
= FASTINTT FASTINTG v
ASTINTS y FASTINE "
=FASTING >
= FASTIV Pl v
= VREES PLs3 v
= FASTINTO Plss v
uEA PL7
ASTINGS
s Pldo
ASTINGS .
= FASTING? pisI 2
B STINGO PI53 V] 4
B ASTINGS P155 V] 6
n FASTINGG PIs7 7 s
= FASTIN: Pis 7 0
— P161 V] 2
i ;
e S : I
FAS o (18 TASTINGS 0 : -
A e [0 _FASTING 3 -
= Fa: FASTINGS
= Fx  FASTING % N group s ImOES
A T 3
- IA [ e E— TICVI 10 2 101
- EAS PITS TICVI 100 95
P80
PIs2 | > "
Pis4 I
Pls6
Plss s
P19 0
5 bl
MIS003 MIS-095
MIS-095-01-L.D | MISO05

TCS1

DECAL_CHECK-MP,160603

Lvav.

LVIVs!

POWER and GND BLADES of MIS connectors

TCS2

LVav;

— \_BEAM[1:0]

e EVM_D_[27:0]

—TTCVI_[31:0]_[5:0]

TCS-BOARD-9U

TCS

CHIP
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UPPER MIS 076 connector

LOWER MIS_076 connector

din,cclk ninit,done,nprog
PROG_TCS[4:0]

|

VREF for TCS Chip Banks 0,2-4

LVav;

LVav:

keep Vref for FASTIN signals (Bank3 & 4)

T'CS3 TCS4
s NPWRDWN forcach Vi i ncessy! [0 povraes
. S — v is bidirectional pin!! . 2 T 1CS
Iho 1 TS0 T2 BCDI[30] NPWRDWN B s bidectonal pinl NGy 15 75 T 1Cs i
e r - NPWRDWN T ] sy v IST——a N_INIT
Do e acoo EASTINGS v i — — FASTIN[81:0]
BCDO o —_— _— P7
BCDO Py
NG, e PII
N Pid o FASTINGS o
N3] Pi6 ok SFASTINGS n
PIS AR D 4 e OUT PARTI31:24] [311] FASTINGI 7 his
ot T2 ki Iy o
o | py . §FASTINGT byl o1
P24 . VREF 4 o
e A T DINor DO
P30 ARIZ? - S FASTINT v
ART29 3 u TASTIND »20
" ART29 | o R P31
A e ART302 3 e P33
P36 — FASTINI6
Z e P3s
P38 s VD_IL[150] B FASTINI s
. Pa0 DLl o FASTINI2
4 mtasUNE 739
Pa2 N
2 L pal
vig 0 pasTiNg e
pas VREF & pis
i nRLET P47
¢ P30 FASTINS o
P52 2FASTING
e = TASTING Ps1
’ P54 VREF 4 I
- L PS6 — VA [19:1] FASTINO - 6 |8 MON
£ 2 psg RN P woup2 Lo TEST2 TCs ™
7 o RO X w37 ps7 w002 psg TS LS P10 TEST2_TCS
v o o H e 0 ke P106 TESTITCS
Pot 2 CLK LOCKED TCS 63 | [e4 RESET TCS CIlliy
o P66 0 GeLK GCIKIS freeNG, re o0 I I —
YA P68 2 GCLK3P 1K TO TCS | e O I T — 1D[2:0]
GCLKOS free NG, o 3 : GCLKOP P67 P68 - — o FRIN TS LK)
- 70 D2 CLRFBIN TCS 301Ky -
VA L14 5 P69 70 i 37 CLK_FB_TCS
GeLK 2 IE] C GCLKSS free FB
3aLle P7d »LOM o Lo == LUM[3:0]
VALL P76 FIND OPTIMUM PLAC] EVM CLK e LUMO
B et 3 3 51| PR
ceLkrf FASTN ovC 7 e e o)
Gerksu—2DIA — TIMTCS[150] 2L FROM TV 0| 17 TTOVI 0.0
7 o1 o ) CLKR0 TO 7CS &
oLk TIOVI 02 - I C_GCLKSS free™
peree CLK FBOUT TCS 55 | pas ol cvio3
LS GCLROP freeNG, TTOVi0 4
S | fosd € free (next o cfock on dic CHIP ID Sel
. B Trce (et 1 Pk on dic) c clect
5 C_VREF 5 nextto clock on dic insert 10k or OR resistor
s - Pl N
group 3 2 P93 L Pos eV
P93 group TCv
P97 s
TECH_TRIG(15:0] [Tcy
RS P99 e
RIGIS § PI0I e
PI03 ooy
FDLUTCS o [Tcy
Nom—1% pioo
. T
4 PLI3
y PITS
y PlIT :
I 1 PIIO
o — FDLTCS[3:0] 0 Bia1
L Pi26 20 g N R s s FIN_OR15:0] i na
o pi2s [12 L ORIZy c 2 I
s pi3o | 130 VREF 07 i P127 T
B 8 P129 u
group T S
b s P32 UREF § FDLUTCS2 “ PI31 group 4 eV 7
e — ———*= 8 P13} P13 u
1 e[ Ra0 TN ORe , " FPLUTES! 8 PI35 u
T or: s ST TN ORT & < PI37 u
DXP (do net 00 NCg 14 [ WY _FiNoro g = P139 u
DXN (do not use) NCE 143 2 s o N OR3 & 1L i) s
FDLUTCS o Q¢ Trevio 1l ™ as] B4
VRIT O prag 15 NC " TIeV9 2 pids
i SR RSy PLA8 M50 ™ liswap BN TCS AT, Vs — PL47 8 Vios
IN ORI _gmm 152 PROG TCSO o oL 1 Py 50 TICVIS3 o
Pl PIs N ! 152 TTCVI o4
devie MIS 576 MIS-076 peke Fa R o]
MIS o601 LD | NPROG devied MIS_076 MIS-076 e}
076:01:L MIS-076-01-L-D
IMP3 to keep jumper contact in OFF position
— FDLUTCS[3:0]
| PWIT It
PWI2 Ir .|
PWIS i
PWId 6|
Pwis 7]
Lvivs WL s :
v Lvi 3
3 AEE
4 N
H 2|
T i [oas
2 Ir |
3 5 |
4 6 |
H 7
Lv; T vy
I Pwa 3 170
L] pwa s 171
2] pwy 172
devie{ MIS_076 MIS-076 pev e o
MIS-076:01-L-D. MIS-076-01-L-D

einige freie Pins auf Testpunkte legen
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RATE COUNTER monitoring
192 counters 32bits

Isec=>40 Mio=262 5A00

6 sec =E4...=28 bits
107 sec =E4...=32bits

Reset Rate counters every 1 sec or 10 sec
The reset stores all counters into registers.
The reset stores also the overall orbit number
FDL: decodes Reset Orbit instruction to get overall orbit numb

XC2Vxxxx-4...slower, -5...faster version

XC2V2000-4FG676 456 io XC2V2000-4FF896 624 jo;
XC2V15004FG6T6 392 10 XC2V1500-4BG375 392 io XCIVTI00-4FF896 378 }o g

XC2V1000-4BG575 328 io XC2V1000-4FF896 432 10;
XC2V1000-4FG456 324 io

ICLB = 4 slices (as 2x2) 1 RAMblock =18 kbit DPRAM

Device Row x Col. /Slices RAM kh|l:/Mulupher/RAMB]uLks (Kblla)/D(‘Mamd‘(IO pads

XC2V1000 40x32 5120 160 40 432
XC2VI500 48x40 7680 240 48 4S 8 528

XC2V1000: =10240 DFF
XC2VI1500: =15360 DFF

Islice= F+G LUT, 2 FF, hor.cascade OR,

Monitor RAMs: (192+16+68)/16 = IXRAMbIocks RingBuf (DPM)
I8RAMblocks RO-Buf (Fifo)
lRAMb ks BX-Buf

IRAMBlocks L1Aqueue
RI-BUF VME-access: A15-Al for 18 1kW-DPMs

FDL chip pins: 369 (without ALGO bits to EVM)

Algo bits o Event Manger:

LOGIC IDEEN:

to EVM: raw Algos of 1 bx
to DAQ: raw Algos of 3(5) bx

128+64 al, 24 bits
64 techg EVM_Buffer| MUX 11to]— {o ChanLink
wr rd
256:24=11
LIA_TCS
r of run.

EVM: instead of Ring buffer make 2-3 step pipeline for all Algos
EVM: L1IA_TCS moves EVM data into EVM_Buffer FIFO
EVM: MUX applies all bits of an bx to the channel link outputs

TIMTCS[15:8]  TCS-0-TIM
LIA_FROM_TCS
14:8 undefined
TIMTCS[7:0] ~ TIM-to-TCS
TIM_ERR maybe combine to 1 signal
TIM_OUT_OF_SYNC
TIM_WARNING_OVFLO
TIM_READY

TIM_BUSY

L1_RES also sent as lvds signal: RESET
TI_INHIBIT_PHYS_L1Ahow to use it 27
TI_INHIBIT_ALL_LIA how to use it 77

ivery time ~8 weeks (MayOZ)
elivery starlm%
elivery time weeks (May02)

. bits-to EDLchip-and-to-outputdei ghp

0pnon2 LIA extracts data from RI- buf ang sends them via ChanLink to EVM-lnk
and via another Ch:

Ghtion2: 369130 pins oo many

—NOT b pis TC!

"reduce other pins

Monitor: not prescaled algo bits
RATE counters: prescaled algo bits

TCS ==>FDL: LIA for EVM readout

TCS 1/O pins: 38+33+192+30+3 +2+24+33496(xx)= 451
355 +24 (8ser)=379

MIS..

.mounted on TCS board

MIT... mounted on mezzanine board

Option:

VIRTEX mit 896 pins auf eine kleine Platine geben:
Vorteil: austauschbar (Reparatur, Upgrade),
Vorteil: Layout mit 150 um und 0.3 vias moeglich
Vorteil: Diese Platine bei FDL und TCS verwendbar
Nachteil: etwas mehr Platzbedarf
Nachteil: Mehrpreis fiir 50 Ohm bd-bd Stecker
Nachteil: mehr Lotstellen=> fehleranfalliger?

TCS-BOARD-9U
TCS CHIP
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do not conneet if

LEFT (west) MIS 095 connector

TCSMON7WES;[ ~ A
1 Len s 005 2 1
e pa
battery not used i I
“DAgl 20 =] 12 TOFS ¢ paor i
BAGITS Pl P12 DA F_DAQI_[20:0]
- QI 17 _] _
2 Pi3 PLd oo
— Pis plo e TDAOLL g
— Pi7 pig 1 ]
- P 20
DA Y roup 1 DAQI 6
— 1 P22 S
e T — P FDAQL 10 g
i P25 P26 e
— P27 P8 ——rrr 8
R o1 Pyt YREES  m
= GINE) FGINE]
FDAQL IS m b2 AQ1 16
NG e b AQU 20
N P38 P36 A [ _DAQO_[20:0]
) Q_19 ! _|
DAGO 18 L P37 P3g =
30 P40 ]
DAQU 16 56 5 Q0 15
DAQO 14 sl 5 Q13
L pas Pa6 O ]
DAQU 10 0 Q0
A P47 Pas E—
— P40 P50 O ]
P51 P52 O ]
S Ps3 P54 o
Dagus PSS P36 02,
DAQU 1 group 2 AQD
50N P57 e —— o —
-2 P59 po0 [0 TN  e F2320_[20:0]
—20 Pol L ——r o — -
=— P63 L ——r o m—
B2 Pos L — e —
Ne=— pe7 pos £ o
P20 | b0 v 8
P50 it P2 2520 6
B0 o P73 P7a =
Ne=—DH p1s P76 1
Pz 7 BT R
»E207 P79 P80 =
— Ps1 P (£ ]
— Ps3 P (£ —
e PSS P (£ T—
N e P (£ -
P30 16 | P89 Pop 2 =
520 not wseING, feds A
NCE s | b3 o3 P4
By P95 £ o6 2
20 po7 Pog RE
ot te | B9 P00 oo m— F1916_[20:0]
»FDI0 Pio0l Pio2 12 -
D617 103}03 ploa 10 _QNC
FI916 16 105
NGy 107 | F1916 15
cq FI916 14
F1ot6 13 " i | FI916 12
o Fol6 11 F1916°10
6o .
FI916 § :
N
N( 3
Nt 5]
VREF 7]
191
e
= 5230 — F1512_[20:0]
= Fist
= FisI
= Fis
= VR
L
T FsR
T FsR
o
1512
i
Tiog F1108_[20:0]
-
= VREF
-
=Fos
e
e
s
s Pl
Fos
I
= Fl0s
—
155
187
189
MIS095
MIS-095-01-L.D
DECAL_CHECK-MP.160603
SILKEMIS 095
It PWILI
L PWi 2
2 PWi 3
L Wi
095
MIS-095-01-L-D

Do not change Refdes for Mezzanin-connectors(used for automatic check

RIGHT (east) MIS_095 connector

TC SMONiEASIM[z

If PLOMIS 095 P2 {I
H P3 pa

e BX_[11:0]

afs e
o csi i o
RES PRV v T o BCRES FROM giv
free NGy C free
] i s o
LA Frot T P i e gue
BX 0 PS5 BX 1
- T S E—
B " & m—
pgl 2 BXS
s 2
pg| 28— BX6
pa| 30 BX8
pip32  BX10
P34 STROB 0

DAQ DAQ D 27
- | FASTINGL
FASTINSD 7] C
=__FASTINT

NG,

S
INST__

N
ASTINT6 5 |

5 P
group3

VR

EF 6
T FASTING 109
- NG,

N
FASTINGS ™ 115

& FASTINGS
NG,

58854884

u FASTING

FASTINGL

ASTINAS
ASTING
ASTIN4
ASTINZ

Z

3

2

ASTINIS
NG,

VREF 6
o FASTNIG

L i

DECAL_CHECK=MP,160603

TCSMl POWER and GND BLADES of MIS connectors TCSM2

— STROB_[2:0]

e GT_STATUS[3:0]
— DAQ7D7[2 ]

FASTIN([81:0]

TCS-BOARD-9U

TCS_MON_ CHIP
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UPPER MIS 076 connector

LOWER MIS 076 connector

din,cclk,ninit,done,nprog
PROG_TCSM([4:0]

TCSMON NORDI CSM3 TCSMON SOUTHI CSM4 st
Cs — ; P P DOUT_TCSM
50 TS . NPWRDWN_B is bidirectional pin!! -
STMS TCSM | bl MIS.076 P2 F3124 30 & & T WIS 076 7 DOUT_TCSM
o —, n 5% sewrpux 1R 73 4 - #RoG Teswa N_INIT
- . Ps r6 e . FOT01 19y .
O — e - e a T 13
O\ F3124 25 P P10 CRSVD do ot clneet - 0 PROG TCsMI DONE
S Pl Pi2 3 1 2 PROG TesM3 CCLK
— P13 P14 JON F3124 24 F0704 17 FO704
Nea—! PIS P16 ON_F3124 23 F0704 FO704 2
MON F3124 2% 17 | TON F3124 21 o Foor ™
P17 pis [ E . -
P12 wroup 1 PO IR L0 | Foross ™
P21 ¢ P B o e R0 9
P23 P24 ] = VRIF s
P23 P26 i MON_F3124_[31:0] o100 — PROG TCsw4 DIN or DO
P27 P28 NER- ot P
29 P30 TN FO704 13 0704 14 — [0704_[20:0]
P31 P32 149 o o VREF4 070415
pe P na
P33 P36 3 -
P37 3% - F0300 17 0300 16 — F0300_[20:0]
2 P39 P40 L F0300_15 0300_14
NG, 1 — NN
N Pi2 NGy a1 | E—
e Fof} Pia / VD_I_[15:0] N RINPE-
VD114 v e i - F0300 11 G000 g
= VREF | - el pis / VRECS e
a1 p P50 - . E
= DI Pss i NCE 55 bt -
m—VREF ps7 LOUP2 psg D17 F0300_6 group 2 c
VD 16 VD15 3005 - PS8 1= i
u VREF Pol E B REF 4
NNE] P63 pot [64 o€ free (close o clk on'¥ie, do ot use) NCg 63 ] re2 0500 4
D13 P6s Péo - € OCLRas free GCLKIS frec NCR : FO3005 5 CHIP ID Seleet
: | 66 s
VBT s T Re ceuor s o res : e 10K OR s
Tl R e =
i e Now—T0 71 P2 2 <y VT s (C GCLKS free
N pa [ D LL i i S
c
GCLKTP free N T1bTs il C P76 c
GCLKGS free NC&—79] 17 P C TEST2_ TCSM TP143 P78
: o P79 P8O — L TEST1 TCSM IC
NS pyy P82 ALl TESTI_TCSM o CLKS0 TCSM,
NG | " AT . = 2 ‘GCLKSS free
; P83 P84 VA I [19:1 NC 3 | e
GELKaS free NG Pss P86 al -LO9:) LK FBOUT TSR s pat <
GCLKSP free NC 2 AT GCLK6P free NC
7| py7 -
free (do not use close o clk on die) NC 7 bay T NC o] on die, do not use)
VREF O or| P o N
by &3 o fo—>) aroup3 P4
i P9 [e—1 E P96
271 po7 ﬂgk i
Ca— 21 poo -]
Cu—10L] pyg free NCg™ 101 |
Ca—103 ] pjg3 fiee NCg—103 |
105] pjos free NC¥ 105 |
107} pyo7 free NCy 7]
199 pigo N
PI N
P13 free N3 |
PITS free NCEI1s |
PI17 — e gé't 7]
>4 pi1o PI20 {1 o ree o]
20 M el LockeD Tesy e Y]
EVM_STATUS[3:0] Hrai e oo e @onoruse) Ny |
P23 P12 Mo INacTIvE e
— P2 P12 - VRS |
P127 P
U011 ASTINY o
= ] ASTING
T pi31 group 4
[ e ASTING 5
N7
PI37 ASTINIO 7]
o Dxp N P19 ASTINLD
temp. sending diode anode DX N N
R DA N N
vig 0 B Pl TR fee Nw 1]
ee NGg_1a0] 1] HSWAP EN TCSM 5/, R e ]
H 5 m ]
IRQ X PIst pis2 |52 PROG TCSMO s P R NCg 51| pys n
devied MIS 076 MIS-076 ke 'PROG_B' low active devied MIS_076 MIS-076 ek
MIS-076-01-L-D MIS-076-01-L-D
i L
Ir
: g |
5 7
Lvivs T Lvivs
2 0 |
3 160 {
4 161 |
5 i 162 |
T |
2 If i
3 5
4 ¢
s 7|
Lvsv T L.
2
3 i)
4 il
2] pwa s 172 4
devied MTS 076 MIS076 70 Gevicd MIS 07 MIS076 74
MIS-076-01-L-D MIS-076-01-L-D.

Chip Banks

change silk for testpins to get unique names for tcs-chip and tcs-mon-chip

0-7
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for 9U backplane remove DIO1 and DIO2 and solder JP1
for 6U backplane insert DIO1 and DIO2; JP1 = open
LV3V3BIAS Visat VCC in GT-6U-backplane!

47 Ohm resistors protect the Virtex drivers against overvoltage spikes.

, LV3V3BIAS
DIO2  DIOI
mkllc ln to ) O P 5 Ao
IDIR  VBIAS | VCCBIAS IRA0GT | ro NaooT TRA00T
V. DO D1 . |2
D02 ol
D03
D04
D05
D06
D07
o L e e VCCBIASV
SYSCLK —
GND y y CERN_IND
DSI*
DSO*
WRITE*
GND
DTACK*
248 GND=——— GND
2DIR OE - AS*
74ABTE16245 - GND=—~—| GND
SSOP48 IACK* L3
TACKIN* NC vee $— (VT aVCC V
IACKOUT* , 5 |- CERN.IND -
AM4 3 NC A
A07
A06
A0S
A04
A03
A02
A0l
cm—2L -12v D
RUNNING sv 128 = VCCBIAS_V W—.vu : LV3V3 V
| R15 [ RI14 Y NCm—1— BBSY* C ; —
BCLR* ) o) CERN_IND
VCCBIAS ACFAIL"

1C3 A8V
veeld 18V

+1.8V

»—D 3 NDTACK, 9 ey
ocL 40
4

»—= LV3V3BIAS_V

VD_I [15:0]

VCCBIAS———

slislislislis]is]is]islislislislislislislislis]is]is]

= <l<12121g5151221= 515225212

VCCBIAS

el
S

TP1S

6 DTACI ow
Bet :

+1.8V
10 8 BER > +1.8V
1 ocL 18V
13 ! 3 +1.8V
" +1.8V
SO1NB E +1.8V

VﬁAMOI:T AMO
Keep NDTACK NBERR inactive while VME64X chip is unconfigured \\}2%.7'2? o
AM3m——_— AM3
seReLK
SERD‘-‘:\‘T’;
Al Raér
SLOT: NGAP NGA4 NGA3 NGA2 NGAl NGAG: o .
SLOT7: Open Open Open GND GND GNINGad » R " oD
Geographical Addresses R stony . TP1I3
i P51
inverted values s ; ™ o e —— 2L, Lvavs VME
Parity bit: for odd parit - o 31 : P50
}S]lot:l: GAZOPOOO}II => GAP=0 =8 _c pit 33 ; %—-L\Iﬁ)vsy C i T : — ——aLV2V5_VME
slot=2: GA=0 0010 => GAP=0 =
b D14
slot=3: GA=0 0011 => GAP=1 Dis 7 2is I |
etc NCm— ¢ “;}F;'[I{: o 2 Value to be deﬁnedé should be TANTAL !
See VME64Xpdf page 10 Table 3-2 SYSRESET*  +3.3 2 mLV3V3 V g see data sheet LM1085

LWORD* G 2 42 GND

oo e S TCS9U does not use LV2V5 and LV1V8 from BACKPLANE-6U

145
46

TP14
»—— NDTACK I

®——— NBERR_I

NDTACK 1
NBERR'I

Do not solder this part.

Unused 2.5V plane can be connected to 3.3V optionally on 9U backplane
if GTL-6U is not used anymore in Crate .
LV3V3O———— 7. LV2V5 V

CERN_IND

[ JOLOANNOD #9dNA

133

j&

= GND

%_. LV2VS5 and LV1V8 are not provided by the Backplane-9U

18 LV2V5_V
149 aGND

= I - TCS-CARD-9U

15— ®GND

e VME INTERFACE
N i =D HEPHY VIENNA
Va7 : - ELEKTRONIK 1 sheet ] of 3

VMEOSMEREE LV2V5_V not used anymore

Stecker und Signale mit GTL und TIM schematic vergleichen modified by: H. BERGAUER 10-28-2003_11:00
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<l<lglgl=glglgl=2
SiS]

V_A24
V_A2S

CHECK if VMEG64 chip and its PROM have got the same REFDES. VA2t
See schematic 'jtag_vme64x.1". g’ggg J—FPI41 GND
See schematic 'vme_interface.2'. VoAl #—FP117 GND

See schematic 'vme_interface.3'. NSYSRES |,

TP4 NSYSRES

12

NC

TST OUT 3 2 NIACK
ASCYC NDTACK
ASSYNC TP49- ASSYNC NBERR

ASPULS TP: > ASPULS TST_OUT 2 nggji ;g % VMEG64X_TST 2
DSCYC TP4: S e DSCYC TST OUT 1 Ry VMEG4X_TST_1

DSSYNC TP46- - DSSYNC NRETRY NRETRY
DSPULS TP44— DSPULS LV3V3
WRITE [ TP47— WRITE | WRITE_I NVME O SEVXD

LV3V3 VME_DIR
D08 O e AS

DOS E DO8_O NAS DSO NAS
e D08 E NDSO NDSO

DS1
. " BLT ACCESS D16_EO NDS1 NDS1
BLT_ACCESS TP3: SINGLE ACCESS
SINGLE_ACCESS TP3%-—>

VME64X TST 3 NIACK
04 NDTACK I

03 NBERR I
0.

NSYSRES

VMEG4X_TST 3 TP43

TP9 NIACK

NOE_VD

BLT ACCESS NWRITE o WRITE NWRITE

SINGLE_ACCESS NC
GND NLWORD 5 NLWORD NLWORD
RESET_MODE AMO V_AMO
DTACK_EXT AMI [—eo—BV_AMI
BERR_EXT AM2 [—z——8 V_AM2
IST_OUT 4 AM3 [—o—mV AM3
AM4 |8 V_AM4
LV3V3
AMS [—-—mV_AMS
GND
GND_CKLK '—TP52 CLK_VME
DEDICATED INPUT NGAO Oo——8 NGAO
CLK
DEDICATED INPUT NGAI D;‘;—INGAI
VCC_CKLK | R68
GND
NGA2
NGA3
GND NGA4
A7 LV2V5 JP45
A8 NGAP L
A19 N_IACKIN — D_l N_IACKIN
N_IACKOUT B N_IACKOUT
A23 g
A2 BV A2
LV3V3
A21 TIV A21
A20
I A19
VA I lom—1 Al8

4TR Al7
R21
VA 117 - D

RESET_MODE
DTACK EXT
BERR_EXT
47 VMEG64X TST 4
VMEG64X_TST 4 TP4ORY AT 1
VAL Im—F Al
5 VAI 2
A2
= N /N B A
VAI 4 i79 Al
GND
S$31 DEDICATED INPUT
DEDICATED CLOCK
$30 DEDICATED INPUT
LV2Vs
AIS
Al6

EPIK10QC208-3

CLK_VME

VMEG64X_CHIP

Z
g

a9R9

) C30

VME64X CHIP

@NAME

CONF_DONE

TCK

Remarks:

VA_I [24:1] Wrong pdf file shows 3.3V on pins 22, 42, 118, 146. See PIN file for reference.
8 Wrong pdf file shows 2.5V on pins 33, 48, 91, 130, 201. See PIN file for reference.

Dedicated inputs are defined as GND: 78 80 182 184
IRQ X Unsused CLK pin is defined as GND: 183

VCCBIAS INIT_DONE used as 1/0: 19

g |  TCS-CARD-9U

N_IRQl®— e 3 Tes ] Baseaddress

. , - VME INTERFACE

s | HEPHY VIENNA
Cvmn] ELEKTRONIK 1 sheet ) of 3

S31-524 not used by VME64 | modified by: HBERGAUER 10-21-2003_16:03
R26 Res ReS RS §31-S24 necessary for standard VME logic
checked by: A.TAUROK 21.10.2003




CHECK if VMEG64 chip and its PROM have got the same REFDES.
See schematic 'jtag vme64x.1'.
See schematic 'vme_interface.2'.
See schematic 'vme _interface.3'.

1C2

VMEG64X_CHIP
EPIK10QC208-3

DCLK
DATAO0
NSTATUS
CONF_DONE
NCONFIG

|——TP85 GND

TP62 DATA_VME64
TP71 NSTATUS_VME64

®——<TP61 DCLK_VME64

DCLK VME64

LV3V3
pC25 | C27
£

VCCSEL
VPPSEL

DATA VM

DCLK

NSTATUS VME64

DATA

CONFDONE _VMEG64

OE

—®

NCNFIG_VME64

NCS

PQFP208

MSELO NCEO
MSELI NCE

i R76

1K

T
S0803
LV3V30—_1+—4
~

LV3V3

FOHINA” DLINDN 0LdI——4

A.T. Aug03: See configdevices.pdf:
Do not insert R75, R76, R77 when
All pull-up resistors are 1 k.

\R75 |\ RTT|
1K

NINIT_CONF NCASC
GND:10 PLCC20

POFINA ANOAINOD TLdI:

internal pullup R are used in IC20: EPC2

110

/0
/0
10
o
/0
/0
/0
LV3V3_165

o

o

/0

/0

/0

GND_171

o

/0

/0

/0

10

10

LV3V3_178

/0

/0

GND_I81
DEDICATED INPUT
GND_183
DEDICATED INPUT
LV2V5_185

/0

10

GND_188

o

/0

/0

/0

10

LV3V3 194

o
/0
/0
/0
10
o
NC
/0
/0
10
o
o
/0
/0

O

CONF_DONE

TCK

138
GND_137 37

LV3V3_138

EP1K10QC208-3

VMEG64X CHIP

10
o
NC

o

NC

10

NC
GND_129 124

'VME64X_CHIP_POWER

@NAME

o
1o
1o
NC
10
10
NC

NC
NC
GND_117

LV2Vs_124

124
123

GND_123 ———4¢
1

NC
NC
NC

o
NC
LV3V3_110

nCONFIG

10
10
10
110
10
10
LV3V3_98

10

110

10

110

10

10

NC

110

10

10

10

10

110

LV3V3_84

10

GND_82
GND_CKLK
DEDICATED INPUT
CLK

DEDICATED INPUT
VCC_CKLK
GND_76

10

110

110

LV2V5_ 72

10

10

10

110

10

LV3V3_66

10

10

10

110

10

10

GND_59

10
110
10
110
10
10

LV2V5_106

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

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

- TCS-CARD-9U
VME INTERFACE
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VAL [19:1] . .
—— R und C voerst nicht einl6ten.
€255 R345 CLK_VME_A
T e

100NF
C0805

EN TCs R% ENTCS

WR TCS . —, WRTCS
RESET_TCS CHIP . —, RES TCS CHIP
! A123

NC =—TF—aNC NCI 1
2 tae
2R NDTACK TCS . Address bits:

1

TP57 NDTACK_TC:
S VA 1 19-VA I 1goto TCS, TCSMON

TPS5 EN_TCS
TP56 WR_TCS =
TP59 RESET_TCS -

<<isglg=l=l=

4

slelnlgl glzlglelel
BRI R EE RN

9:

= 0 e S e
Pt Db b X
2aaatalalala sl
S>> 5555775

TCK
CLK_LOCKED_TCS
GND

NBERR_TCS

NDTACK_TCS

RESET_TCS

LV3VO
CONF_DONE
NCEO

DCLK VA_1_[24:1]
NCE —— VA1 [24:1]
DO I VD_I_[15:0]
LV3V3 Lvavs Vb 1 [15:07
NPWRDWN_TCS VA4 -+ ascye
NPROG_TCS_V VA3 ; ASSYNC | ASSYNC
CCLK_TCS V val® — w e ASPULS | aspuLs
DIN_TCS_V (NI —Y B DSCYC_ | pheeve
DONE_TCS_V LV3V3 B DSSYNC__ | hosyne
EN_TCS_TCSM GND s DSPULS | hopyis
GND VME CHIP TCS BERR BERR EXT s WRUEL  FwritE 1
LV2V5 X 00 DTACK DTACK EXT w DOSE—
NINIT TCSV__ 13 S EPIK10TC100-3 e A 73 SINGLE_ACCESS
TP64 ex Tesm RT3 G 2o| NINIT_TCS_V SINGLE_ACCESS | -3 SINGLE ACCESS o
. e = ]
EN_TCSM WR TCSM_.—, WRTCSM 15 | LN TCSM TQFP100 DSPULS DSCYC o BLT ACCESS |

TP6S B S 2 2 WR_TCSM DSCYC SINe > BLT_ACCESS
RESET TCSM+ L RESET TCSM CHIP _—, RES TCSM_CHIPI6 | ppeir Tesm Tvovs SINGLNES\?s(k(EEsSS 1 SINGLE ACCESS

EN_TCS_TCSM—— PN TCS TESM_;—, LV3V3 GND DSSYNC B SYSRES | NSYSRES
P11 TP66 2R 0k TS GND DssyNC 35 DSSYRC w—RESELMODE | REsET MoDE
NDTACK_TCSM o NDTACK_TCSM WRITE s RUNNIXC RUNNING
: : CLK_LOCKED_TCSM BLT ACCESS VCCBIAS
NPWRDWN_TCSM

MSELO w LVIVIBIAS LV3V3BIAS
NPROG_TCSM_V
™S

LV2V5 VM
NSTATUS

TP63
NPWRDWN_TCS—*

NPWRDWN TCS H
h NPROG_TCSV_6
CCLK TCSV__ 7
DIN TCSV &
DONE TCS V9
ENTCS TCSM_10

NPROG_TCS Vi
CCLK_TCS_V
DIN_TCS_V
NINIT_TCS_V

TP67
CLK_LOCKED_TCSM—

NPWRDWN TCSM o NPWRDWN_TCSM

2

NPROG_TCSMV 23 MSELI B TACK EX LV2V5_VME

LV2V5 B CFRR EXT DTACK_EXT

NCONFIG B R0 x| BERR_EXT
IRQ X

s CLK VME oo

VME INTERFACE

TST_CLK_VME_1

NINIT_TCSM_V

EN_CONF_BY_VME

NVME_LED

SET_RUNNING
RUNNING
LV2Vs

GND

D08_O
RESET_MODE

DONE_TCSM_V
VCC_CKLK
INACTIVE
GND

DI6_EO

LV3V3
ASSYNC
ASCYC
D08_E

GND_CKLK

CCLK_TCSM_V
DIN_TCSM_V
V_AS

ASPULS

GND

R70

NPROG TCSM_Ve——rF#——
CCLK_TCSM_V . alal=] B %\—.
DIN_TCSM_V :
NINIT_TCSM_VB——* K _TCSMV RESET ]I:\)/[()(;D(I)E

DIN_TCSMV
2R DONE TCSM V DOS E &
NINIT_TCSMV D16_EO

ASCYC

8
9
30
1
4
8
5
6
8
9

2
27
2
3
3
40
43
X
47
4
7

i R67

'EN CONF BY VME

Remarks:
PSS e o I\I[T" II)ONE. pin 10 \‘A;ed as 10
TST CLK VME TCS 1 E Parallel prog pins used as 10
4 TST CLK VME TCS 1|

TST CLK_VME TCS ¢ Dedicated input: 38, 40, 89 and 91 used as input
Dedicated CLK: 39 defined as GND
LOCK 29 used as 10
DEV_CLRn 87, DEV_OE 93 used as 10

configure chip with chip wide RESET and 3-state options

NVME_LED

. Tg:é . RUNNING SET_RUNNING®—«——

INACTIVER———

TP114

\\}—w GND

TP73
DATA_VME_TCS

TP74
DCLK_VME_TCS

IC15

VME_CHIP_TCS
EPIK10TC100-3

DCLK

NSTATUS_VME_TCS

Checked by AT 18.Aug 03
Herbert will kein Chip ID

S

DCLK_VME TCS
7 y 1C21
DATAG DATA_VME TCS

NSTATUS NSTATUS VME TCS EPC2

CONFDONE_VME TCS
CONF_DONE JREDON : I I \ ( : ( : l |
NCONFIG NCNFIG_VME_TCS NINIT_CONF NCASC S - ARD - 9
TQFP100 GND:10 PLCC20

z 1 VME 10 TCS

HEPHY VIENNA
ELEKTRONIK 1 sheet | of 2D
A.T. Aug03: See configdevices.pdf:

modified by: M.PADRTA 1-7-2004_16:14
Do not insert R78, R79, R80 when internal pullup R are used in IC21: EPC2
All pull-up resistors are 1 k. checked by: HB+AT 27.10.03

o
080

MSELO NCEO
MSELI NCE

LLdL
9LdL

SOL AWNA DIINON
SOL AINA ANOQANOD




LV2V5_VMEI

LV3V ®

LV2V5_VME

95
92

10
10

GND_95
LV2V5 92
K INPUT

CONF_DONE
NCEO

TDO

LV3V3 4
10

10

110

110

10 LV3V3_67

G 1 VME_CHIP_TCS aND 6o
LV2V5_12

Ly EPIK10TC100-3 o

10
10 TQFP100 10
10 10
/o LV2V5_60
LV3V3_17 GND_59
GND_I3 10
10 10
10 10
10 10
10 MSELO
10 MSELI

™S - LV2V5 52
NSTATUS NCONFIG

35

- TCS-CARD-9U

VME 10 TCS

HEPHY VIENNA heet D
ELEKTRONIK 1 shee

modified by: M.PADRTA 10-27-2003_10:43
checked by: AT+HB 27.10.03
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CH_DAQ_TCS_ON
CH_DAQ_TCS 0
CH_EVM_TCS_ONI
BX_R[11:0] s A ’ CH_EVM_TCS_0

CH_DAQ TCS_IN
CH_DAQ TCS_I
CH_DAQ_TCS_[4:0] s CH_EVM_TCS_IN
CH_DAQ_TCS_[4:0]N x 2 CH_EVM_TCS_[4:(] == CH_EVM_TCS_1

CH_DAQ_TCS 2N 3
CH_DAQ_TCS 2 CH_EVM_TCS_[4:0]N s
2 3 - - - CH_EVM_TCS 2N

CH_EVM_TCS 2

BX_RO
STROB_R2

STROB_R[2:(] = STROB_RI , C‘Sa‘f’éﬁ{?i{’j

CH_EVM_TCS_4Ni

STROB_RO CH_EVM _TCS 4

RDRQST_R

CH_DAQ_TCS 3N
CH_DAQ_TCS 3

CH_EVM_TCS 3N
GT_STATUS[3:0] s CH_EVM_TCS 3

GT_STATUS3|

FDL has to agree GTSTATUS? ‘ TECH_TRIG[15:0] =
e a3 FDL has to agree

GT_STATUSI ) N
GT _STATUSO! 1:5 ,;g:g:i

EVM_STATUS[3:0] s GE]C) = D) CHTRIGHS
NC

GTFE has to agree gy statoss
EVM_STATUS2!

GND

NC

2MM_FEMALE C_FREE _CS

2MM_FEMALE B FREE CS

TECH_TRIG13
TECH_TRIG12!
GND

NC

NC
TECH_TRIG11
TECH_TRIG10
GND

NC

NC
TECH_TRIGY!

RESET_TCS
NRESET_TCS|

EVM_STATUSI .
EVM_STATUSO! NH}%:
FDLUTCS[3:0] BCRES_TCS
NBCRES_TCS
TECH_TRIGI 3 GND
TECH_TRIGO! o NC
TECH_TRIGS GND NC
GND NC CLK_TCS
NC NC @14 ) NCLK_TCS!
FDLTCS3 . GND
TECH_TRIG7 TS FDLTCS2 5 NC
TECH_TRIG6! GND NTRSTB
GND €1 ) FDLTCS[3:0] s FDLUTCS3 TDIB
NC FDLUTCS2! TDOB
NC ] Q) FDLTCSI1 . GND
TECH_TRIGS . FDLTCS0 TMSB
TECH_TRIG4 GND TCKB
GND FDLUTCSI
i NC FDLUTCSO!
N NC FIN_OR15
TIM_TCS[15:0] = 653 TECH_TRIG3 13 FIN_ORI14

. TECH_TRIG2 3 GND
has to agree with TIM6U

ZPACK_C_FREE_CS

ZPACK B FREE CS

n
&)
m
&
s 9
<
m
|
<
=
)
s 9
=
=
S

GND )
NC NC
NC FIN_OR13

FIN_ORI2
GND

ZPACK CONNECTORS:
abc bbc

FIN_ORI1
FIN_OR10

TIM_TCS15
TIM_TCS14
GND

NC

NC
TIM_TCS13
TIM_TCS12

2MM_FEMALE B FREE CS

ZPACK_A_FREE CS

FIN_OR[15:0] s differential signals

120 L.
FDL has to agree C N ungerade :positive
gerade: negative

TECHTRIG[15:0]
FINOR[15:0]
A BEAM[1:0]
FDLTCS[3:
- R e : TIM TCS[15:0]
ey E . TIMTCS[15:0]

GND

NC

NC
TIM_TCSI11
TIM_TCS10
GND

NC

NC
TIM_TCS9
TIM_TCS8
GND

DEVICE

ZPACK B FREE CS

NC
NC

g1 N ORI 2]

TIM_TCS5 5 2
TIM_TCS4 N
‘ o | ICS'B01 &P\D'g U
T — A BEAM[1:0] == A0 2 7PACK TC
TIMﬁ'l('}CI‘\ISé G ! - GEE €25 J P T S

NC

xe fo1 ) N - HEPHY VIENNA
TIM_TCSI '
e : ELEKTRONIK 1 sheet | of 2

GND
NC

NC g modified by: M.PADRTA 10-27-2003_18:15
TCS9U has been moved to Slot7 and receives now BX L[11:0]... : checked by: A.TAUROK 24.10.03




CLK2TTC[1:0] s

ORB2TTC[1:0] =

TTCVI_[31:0]_[5:0] s

NC
CLK2TTC1
GND
CLK2TTCO

ORB2TTCI
GND
ORB2TTCO!
NC

NC
NC

GND

NC

NC
TTCVI 315
TTCVI 31 4
GND
TTCVI 313
TTCVI 312
TTCVI 3171
TTCVI 310
"GND
TTCVI_30_5
TTCVI_30_4
TTCVI 30 3
TTCVI 30 2

TTCVI 30_1
TTCVI_30_0
TTCVI 295
TTCVI 29 4

GND
TTCVI 29 3
TTCVI 29 2
TTCVI 29 1
TTCVI 29 0

GND
TTCVI 28 5
TTCVI 28 4
TTCVI 28 3
TTCVI 28 2
TTCVI 28 1
TTCVI 28 0
TTCVI 27 5
TTCVI 2 4

“GND
TTCVI 27 3
TTCVI 272
TTCVI 271
TTCVI_ 27 0

GND
TTCVI 26 5
TTCVI 26 4
TTCVI 26 3
TTCVI 26 2

GND
TTCVI 26_1
TTCVI 26 0

2MM_FEMALE B FREE CS

ZPACK B _FREE CS

TTCVI 255
TTCVI 25 4

GND
TTCVI 25 3
TTCVI 25 2
TTCVI 25 1
TTCVI 25 0

TTCVI 24 5
TTCVI 24 4

TTCVI 24 2
GND
TTCVI 24 1
TTCVI 24 0
[TCVI 235
TTCVI 23 4
GND
TTCVI 23 3
TTCVI 232
TTCVI 231
TTCVI 23 0
TTCVI 225
TTCVI 22 4
TTCVI 2273
TTCVI 222
GND
TTCVI 221
TTCVI 22 0
TTCVI 2175
TTCVI 21 4
GND
TTCVI 213
TTCVI 212
TTCVI 21_1
TTCVI 210
GND
TTCVI 20_5
TTCVI 20 4
TTCVI 20 3
TTCVI 20 2
GND
TTCVI_20_1
TTCVI 20 0
TTCVI_ 1975
TTCVI 19 4
GND
TTCVI 193
VI 19 2
TTCVI_ 19 1
TTCVI 19 0
GND
TTCVL I8 5
VI 18 4
TTCVI_18_3
TTCVI_I8 2
GND
TTCVI_18_1
TTCVI 180

2MM_FEMALE B FREE CS

ZPACK B FREE CS

TTCVI 175
TTCVI 17 4

TTCVI 17 3
TTCVI 172
TTCVI 171
TTCVI_17.0

GND
TTCVI_16_5
TTCVI 16 4
TTCVI_16_3
TTCVI_ 162

GND
TTCVI_16_1
TTCVI 16 0
TTCVI 155
TTCVI 15 4

TTCVI_15_3
TTCVI 15 2
TTCVI_15_1
TTCVI_15.0

GND
TTCVI_14.5
TTCVI 14 4
TTCVI_14_3
TTCVI 142

“GND
TTCVI_14_1
TTCVI 140
TTCVI_13_5
TTCVI_13 4

“GND
TTCVI_13_3
TTCVI 132
TTCVI 131
TTCVI_13_0

GND
TTCVI_12.5
TTCVI 12 4
TTCVI 123
TTCVI 12 2

GND
TTCVI_12_1
TTCVI_12.0
TTCVI 115
TTCVI 114

GND
TTCVI_11.3
TTCVI 112
TTCVI 1171
TTCVI 110

GND
TTCVI_10_5
TTCVI_10 4
TTCVI_10_3
TTCVI_10 2

GND
TTCVI_10_1
TTCVI_10_0
TTCVI 95
TTCVI 9 4

GND
TTCVI 9 3
TTCVI 9 2

2MM_FEMALE B_FREE_CS
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LUM[3:0] ==> NIM Outputs on L1IA_OUT board

TTCVL 11
TTCVI 1 0
GND
TTCVI 05
TTCVI 0_4
TTCVI 0 3
TTCVI 0 2
GND
TTCVI 0 1
TTCVI 0.0
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2MM_FEMALE C FREE CS
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TCS-BOARD-9U
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