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ABSTRACT

The AMS-02 detector electronics boards are distributed rgndiferent crates. The
boards of the TOF and ACC systems are placed in the S-cratésthe only exception
of the SFEC boards, which are installed inside the TOF datecthis paper describes
the front-end electronics of the ACC and TOF subdetectamn fihe point of view of the
physical connections on front panels and backplane.
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1. History (OF PUBLIC RELEASES)
Changes since version 3.09 (Oct 23, 2006) e Power lines to SFECt 4.0 V (not 5.0 V)
and 3.3 V.

e Changed serigraphy on SFET2 and SFEA2
front panels (figur€&ll).
Changes since version 2.33 (Dec 1, 2005)

Changes since version 3.08 (Oct 13, 2006) e Fixed typos in the last two tables.
e Changed serigraphy on SDR2, SPT2, and
SFEAZ2 front panels (figuld 1). Changes since version 2.32 (Oct 25, 2005)

: . e SFEC power lines changed.
Changes since version 3.02 (Mar 13, 2006)

 New SFET2 and SFEA2 design. Changes since version 2.31 (Oct 17, 2005)

e Figurell updated.

« Backplane changed again. e SFEA2 VME connectors changed.

e Added LVL1 lines on backplane.

e Changed SDR2 VME naming scheme.  Changes since version 2.29 (Jun 29, 2005)

e Dropped few tables. e ACC anodes come to SFEA2 via 50 Ohm

coaxial cables.
Changes since version 2.35 (Dec 19, 2005) e Changed SFEA?2 front panel in figufk 1.

e New SFET2 and SFEA2 design: front- and ® Changed SPT2 VME connectors and hence
back- connections changed. the backplane.

e Updated image of S-crate front-panels. e No current monitor on the backplane.
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Changes since version 2.26 (Mar 7, 2005) — SFET2 boards have now 4 input chan-
e Added sketch of the AMS-02 crates (now nels instead of 8, and use a single PCB.
figurel2). In addition there are 2 VME connec-
e Changed SDR2 VME connectors. tors instead of 1,

— SFEAZ2 is now on a single PCB, with 2
VME connectors;

— the two USCM disappeared (using the
slots for the additional new SFET2

e More complete description of SDR2 and
SPT2 backplane connections.

Changes since version 2.15 (Aug 24, 2004)

boards);
° LeCroy OUtpUt from SDR2 is now TTL3.3V — the SFEC2 boards moved to the patch_
instead of LVDS. panel on the detector;
e Changed SDR2 VME pin-out. — the SFEC boards are not redundant
e Changed SPT2 VME pin-out. (hence, no “2” in the name), but
e Changed SFET2 VME pin-out. — dynodes charge is measured PMT-
e Named “SFEC 1" and “SFEC 2" the SPT2 wise, whereas the anodes at the same
front connectors (figurl 1). counter side are still summed:;
e Added table§T1 aridll2. — SFEC boards communicate with SPT2;
e Updated figuré€l4. SPT2 sends dynode charges to SDR2
e Dropped figures showing backplane lines via TOFwire:
and colors in VME pin-out tables. — SPT2 has 1 primary and 1 secondary
e Added always powered LV lines for SFEC VME connector (they were mixed
boards. hot+cold).
Changes since version 2.13 (May 24, 2004) e Different kinds of link used for time and
) charge data.
e Dropped table WI'[.h boar_d producers. o Table<BUHII10 have been corrected:
o Corrected tables in sectiah 4. e SFEC connectors were changed (tdble 6 and
figureld).

Changes since version 2.12 (Apr 27, 2004)

e Changed FT distribution. Changes since version 1.20 (Jul 2, 2003)

* Fixboardproducer names e Pin-out of rear connectors of FE boards has

been changed.

Changes since version 2.11 (Mar 26, 2004) e SFET2 boards have now the same orienta-

e Fixed SFEC-SPT2 twisted pair cable. tion inside the crate.
e HOT/COLD pins changed into /B (pri-
Changes since version 1.26 (Jul 28, 2003) mary'secondary).

¢ Input voltage of boards has been adjusted.

e New names for front connectors. Added pin-
out of front connectors.

— SHV has been moved outside the crate; e Fixed front connectors in SFEA2.

e S-crate drastically changed to optimize mass
and power dissipation (Oct. 2003):
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2. THE AMS-02 S-CRATE

The AMS-02 detector eletronics boards are distributed andifferent crates. The four “scintillators
crates” or “S-crates” host the front-end boards of the tirh#light (TOF) and anticoincidence (ACC)
systems, with the exception of the SFEC boards (which medbkercharge given by the TOF dynodes),
installed inside the TOF detector. In addition, each crastdthe “pre-trigger” logics preceding the
trigger boxes JLV1A and JLV1B.

Each S-crate serves two TOF half-planes and four ACC phdtagier tubes (PMT). The only dif-
ference between upper and lower S-crates is the number ofch@fnels: the upper TOF planes (S1
and S2) have 8 paddles each, while the lower TOF planes hai&3)@nd 8 (S4) scintillators. The two
outermost counters in each plane haveffedént shape from the others. These counters have 3 PMTs
per side on planes S1 and S4; 4 PMTs per side in planes S2 and S3.

Each S-crate (figurEl 1) contains the same number and typeanéistoone scintillator data reduc-
tion redundant unit called SDR2, four scintillator fromeeTOF redundant boards called SFET2, one
scintillator front-end ACC redundant board called SFEA®e oedundant scintillator pre-trigger board
(SPT2). Tabl€ll shows the analog inputs of all the front-étte)) poards (see rel.l[1] for the details of
the detector cabling).

The high-voltage (HV) lines that feed the TOF and ACC phdieticome from a redundant module
called SHV (scintillators high-voltage brick), placed side the S-crate. The low-voltage (LV) lines
feeding a given S-crate come from [IC converters placed in the four “tracker & scintillator paw
distribution” (TSPD) crates. These converters are fed mdipiendent input 28 ¥ lines, each powering
half of the S-crate boards.

For ACC and TOF electronics, redundancy means that therénarédentical copies of the each
functional unf (SDR, SFET, SFEA, SPT, LV and HV) and at any time only one isgdron (“hot”
state). The other unit (the “cold” one) is not powered unii necessary to recover a possible hardware
problem of the first one. To enforce the redundancy, there i¥oss connection between the two halves
of the S-crate, of the HV brick and of the [I@C converters, neither on the powering side, nor on the
communication side Usually, only one of these 28.Mines is turned on, determining what is the hot
half of the S-crate.

The communication between boards within the S-crate is d@ana backplane, which is also used
to bring the power from the DOC converters to the boards. Powering cables fromi@converters
are to be screwed to the backplane. Front connectors ardarsth@ communications with the external
world (figurell).

1with the exception of SFEC boards, not redundant.
2Apart from SFEC LVDS and LV lines on SPT2.

Board TOF ACC
anodes dynodes anodes
SFEA2 0 0 4
SFET2 5 0 0 Table 1. Analog input lines of the front-end boards.
SFEC 0 20 0
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Figure 1. Sketch of the S-crate front view. Front connectors are ¢h RCBs in yellow. SFECs are
placed on the detector and are connected to the SPT2 froatyiari5-pins connectors (labelled SFECa
and SFECD).
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2.1. Front-end electronics

The front-end modules are on the SEEboards (each board containing two S&Bodules,
hot+cold). Data from SFE are collected by the corresponding SDR module through tieerial links
and then transmitted to the higher hierarchy level (4 JINarth®) through the AMSwire serial links [2].

Time data are sent via a serial link named “TOFwire”, thaiss aised to send commands from SDR
to SFEx. Charge data are read in dfdrent way, using a common strobe sent by SDR [3].

The TOFwire serial protocol is a simpler subset of the AM®wirotocol, and will be described in a
separate documernt [3]. Here the only important feature ofSélite and TOFwire is the cabling: one
AMSwire (TOFwire) link requires 4 LVDS (TTL) lines.

Each SDR moduféis serially connected (via backplane, TOFwire protocol}he corresponding
SFEx modules and to the corresponding SPT mdfiuile. to the modules powered by the same 28 V
line. In addition, each SDR is connected (via LVDS cables,3\ite serial protocol) to the four JINJ
boards (each JINJ is connected to both hot and cold SDR nmejdahel (via LVDS lines, LeCroy bus
protocol) to the SHV.

The SFET module receives 5 negative analog inputs (TOF ahodlke anode signal is split into two
different paths. The smaller signal is used to measure the cliaegigher one is used to give the fast
trigger and to measure the particle crossing time. Theldatathe SFET working scheme are given in
a separate document [4].

The SFEA module is a simpler version of the SFET, which is tathjp the ACC signal. The details
are given in a separate document [4].

In addition to ACC and TOF anode charge measurement, the y@éde charge is also measured
by the SFEC redundant board. The details are given in a deggmaument. |4].

The logic signals needed by the SPT2 correspond to singligetaparticle signals (TOF anode
passing the “high threshold” HT on SFESFEA modules) and toZ' > 2" signals (anode passing the
“super high threshold” SHT). Logic signals coming from edhhlf) TOF plane connected to a given
S-crate are logically OR'&in order to send to JLVLE only one LVDS line per signal per half TOF
plane. These combined signals are called “charged pdr{icn with n = 0... 7— signals above the
HT), “charged particle in the center” (QT:— signals above the HT in central TOF counters), “Big
(BZ,n— signals above SHT)[5].

In addition, SPT2 receives the444 LVDS FT signals coming from the JL\X] forwarded to the
SFET2 boards via backplane. The details of the pre-trigogicé can be found in a separate document
[E].

The TOF dynode charge is measured on the detector by the 2 8@ s (one on each patch-panel).
The SDR module sends the sample-and-hold signal and theestuia TTL3.3V to LVDS drivers placed
on SPT2, as described in [3], where hot and cold TTL lines anmensed together before being converted
into LVDS signals.

The SFEC modules send back to SPT2 the ADC words via LVDS+d#i@be lines, converted on
SPT2 into hotcold TTL3.3V lines that reach SDR2 via the backplane [3].

30ne SDR module is half of the SDR2 board.
4One SF& module is half of the SF® board; one SPT module is half of the SPT2 board.
5Signals sent to JLV1A and JLV1B are active low, hence thecliggum is electrically an AND operation.
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2.2. Slow control

There are no USCM boards [8] in the S-crate. Temperaturesabé< and detectors are read by
external USCM boards. Temperatures of SFET2 and SFEA2 addaethe boards themselves and are
collected by SDR2 [3].

The HV settings are transmitted to the SHV by the SDR2 via LMID8s (LeCroy bus). LeCroy
wires will be soldered on the backplane and will have a flyingreector.

The status of each board is controlled by SDR2. The contrth@thresholds on analog signals is
done by SDR2 toad [3].

2.3. Powering

The S-crate is powered by the tracker and scintillator padigributor (TSPD) boxes [7], that con-
tains the D@DC converters needed to feed the boards with tiemint lines as showed in talile 2.

SFEC boards receive LV lines from SPT2, where primary and loés are summed together.

The TOF and ACC pprimaryotubes powering is the task of thenddnt HV brick. For each half
brick (connected to a separate 28 Wiput line) the high voltage elevator (HVE) DIRC converter gives
up to—2500 \{. to the diferent linear regulators (LR). The LRs have a default refezemlue of-1950
V and can be tuned by the SHV controller with a 8-bit DAC frer&300 \.. to —1400 \{. (min. step
3.5V).

3. [EXTERNAL CONNECTIONS

All external connections are on the front panels of the $ecbhmards (see figufd 1) but powering
and LeCroy link, which are located in the backplane. Fidsh@ws the placement on the AMS-02
radiator walls of the S-crates, the SHVs and the/DC converter boxes (TSPDs). Red lines represent
low voltage, whereas dark-green lines are LeCroy conmnextio

Board | Slot | +28V,c +3.3Vec  +5.1V,c 5.6V
SHV — y y y n
SFEC | — n n y* y*
SFEC | — n n y* y*
SDR2 1 n y n n
SFET2| 2 n y y y
SFET2| 3 n y y y
SPT2 4 n y y y
SFET2| 5 n y y y
SFET2| 6 n y y y
SFEA2| 7 n y y y

Table 2 Low voltage connections for the ACC & TOF electronics. SRig@ds+3.3 V for the digital
part (originating from the 5.1 V backplane line, via SPT23,.0 V and-2 V for the analog part. The
lines for the analog part are produced on the SPT2 startorg the+5.6 V lines, which becomea4.0
V and are adjusted to the final values on board of the SFEC.
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Figure 2. AMS-02 electronics crates (“ram” side on the left, “wakédeson the right). S-crates are
labelled “S0” ...“S3". Green lines represent control linkdereas red ones are power lines.

3.1. SDR2

Each SDR2 consists of two identical SDR modules, physiaalyunted on the same PCB. Each
SDR2 has Z 4 uD 9-pins connectors (se§A. 1)) dedicated to the AMSwire links with the four JINJ
(connectors named “AWP1" ...“AWS4” in figuid 1). In additiooneuD 9-pins connector is used to
receive the two LV1 signals from JLV1A and JLV1B, and to seinent the two BUSY signals corre-
sponding to the two SDR modules. All signals recejtreashsmitted with the front panel connectors are
LVDS differential signal on twisted pairs, active law [5].

3.2. SFET2
Each SFET2 consists of two identical SFET modules, and hasf&ia input connectors for TOF
anodes.

3.3. SFEA2

Each SFEA2 consists of two identical SFEA modules. The SFE&Rives 4 anode signals from
ACC. In addition it sends logical signals correspondingitgly charged particles to the two JLY1

The front panel of the SFEA2 has 4 coaxial input connectodsta uD 9-pins connectors for the
output LVDS signals sent to JLV1A and JLV1B (s$#&2).

3.4. SFEC

The front panel of the SFEC has opP 15-pins connector (sef.3) with the LV and LVDS digital
lines.
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3.5. SPT2

The SPT2 front panel has siD 9-pins connectors: 2 are used to sendn@iRd CTnto JLV1A and
JLV1B; 2 are used to send Bxto JLV1A and JLV1B; 2 are used to receive the 4 LVDS FT signals
from JLV1A and JLV1B.

In addition, the SPT2 hosts the twd 15-pins connectors used to communicate with the SFEC
boards (sedA3J).

3.6. HV brick

The HV brick consists of the SHV and its controller SHVC. THe\Sis doubly redundant, and is
formed by one redundant HVE and three “drawers” containimgddindant LR each. SHVC is doubly
redundant too. The HV settings are controlled by the SDR2daia 2 (primary-cold) LeCroy links.

4. INTERNAL CONNECTIONS

All internal connections are on the rear part of the S-cratardls, via the backplane. All boards
have two 96-pins VME connectors (apart from SFECs, whichnateinside the S-crate), whose pin
assignments can be found in apperidix B.

Digital signals transmitted by the backplane follow the T313 V standard. Each board can be
switched d¢f by SDR2 using the status control lines (fofii control”), which are doubled for redundancy.

4.1. SDR2

Two 96-pins VME connectors (1 primary, 1 secondary, seeesilit and_l3 in appendid B), each
with:

No. Connection type used ping No. Connection type used pins
6  TOFwire TTL links 24| 7 charge strobes 6
9 charge inputs 18 1  LeCroy bus 4
7  status monitor lines T 7  onoff control 7
1 TTLFT 2| 3  +3.4 Vg (line + return) 6
2  Chassis GND 2 1 current monitor ot used) 3
2 LVLI1 outputs 2| 6 spare 6

— Grounding 9

The 6 primary TOFwire links connect the primary SDR moduléhwthe 4 primary SFET modules,
the primary SFEA module, and the primary SPT module. The mamy charge strobes go to: the 4
SFET modules, the SFEA module, the 2 SFECs. The 9 input chiaigeecome from: the 4 SFET
modules, the SFEA module, and the SFECs (two data lines fe€CBRAIl SFET2s and the sfea2 are
connected to the 2 level-1 trigger lines.

The SDR module checks and controls the status of the SPT maddlof each FE module. Idem for
secondary parts (on the other connector).
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4.2. SFET2

Two 96-pins VME connectors (1 primary, 1 secondary, seetibB an@17 in appendd B), each one
with:

No. Connectiontype used ping No. Connectiontype used pins
1 TOFwire TTL link 4| 1 charge strobe 1
1 charge output 2 1 onoff control 2
1  status monitor 1 1 FTin 2
5 HTTTL out 5| 5 SHTTTL out 5
3 +3.3 V¢ 4|1 3  +5.6 Ve 4
3 =56V 4| 2 LVL1in 2
— Grounding 60

4.3. SFEA2

Two 96-pins VME connectors (1 primary, 1 secondary, seetiPd an@19 in appendd B), each one
with:

No. Connectiontype used ping No. Connectiontype used pins
1 TOFwire TTL link 4| 1 charge strobe 1
1 charge output 2 1 onoff control 2
1 status monitor 1 FTTTLIin 2
3 +3.3 Vg 3| 3 +45.6V 3
3 -56V 3| 10 floating 10
2 LVL1in 2 | — Grounding 63

4.4, SPT2

Two 96-pins VME connectors (1 primary, 1 secondary, seestibb an@15 in appendd B), each one
with:

No. Connection type used ping No. Connection type used pins
1 TOFwire TTL link 4| 1 charge strobes 2
2 charge output 8 2 onoff control 4
2  status monitor 242 6 LVDSFTout 12
18 HTTTLin 18| 18 SHTTTLIin 18
3 +3.3 Vg (line + return) 6| 2 +5.6 Vg 2
2 return 2| 2 -56 Ve 2
2 Chassis GND 42 — Grounding 14
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Figure 3. Pin-out in front of the plug (left) and cabling (right) ofalD 9-pins connectors [5].

A. FRONT CONNECTORS PIN-OUT

Figurel3 shows a sketch of thd 9-pins connectors pin-out and cabling.
NB. The signal names in the subsections below carry no irdtion about the crate identity.

A.l. SDR2

SDR2 has nin@D 9-pins front connectors. The central connector carrieswo input LV1 signals,
named LV1A and LV1B, and the two output busy signals, call&SBA and BUSYB [5], as reported
in table[3.

Pin Signal name| Pin Signal name| Pin Signal name
1 LV1B-P 2 LV1A-P 3 GND
4 BUSYB-N 5 BUSYA-N 6 LV1B-N
7 LV1A-N 8 BUSYB-P | 9 BUSYA-P

Table 3. SDR2: central connector (BL1) pin-out.

SDR2 has four AMSwire identical connectors for each SDR ne@dealled AWK (primary) and
AWSX (secondary). The connector pin out is reported in thble 4 [9]

Pin Signal name| Pin Signal name| Pin Signal name
1 Din+ 2 Sint 3 Inner Shield
4 Sout 5 Dout- 6 Din—

7 Sin- 8 Sout- 9 Dout+

Table 4. SDR2: AMSwire connectors (AWE AWSX) pin-out.

A.2. SFEA2

SFEAZ2 has 4 coaxial 50 Ohm input connectors, and g®-pins output connectors (named VTP
and VTS) for ACC veto signals sent to the trigger boxes (JLV1A/1B). Table[b shows the veto

AMS Internal Note 'ScintEle—01 v3.10


http://ams.cern.ch/AMS/Electronics/SubD/Scint/

12

S-crate physical connections

connectors pin-out (adapted from [5]).

Pin Signal name| Pin Signal name| Pin Signal name
1 ACC-3-P 2 ACC-2-P 3 GND
4 ACC-1-N 5 ACC-0-N 6 ACC-3-N
7 ACC-2-N 8 ACC-1-P 9 ACC-0-P

Table 5. SFEA2: output veto connectors (VTP, VTS) pin-out.

A.3. SFEC

Each SFEC has oneD 15-pins input connector. The pin-out is shown in tdble 6 fguatrel4.

Pin Signal name| Pin Signal name| Pin Signal name
1 +3.3V 2 -40V 3 Clock.
4 D2 5 D2, 6 S2.
7 S1 8 D1 9 +4.0V
10 Ground 11 Clock. 12 Ground
13 S2 14 S1 15 D1,

Table 6. SFEC 15-pins connector pin-out. D1 and S1, D2 and S2, amafaestrobe digital lines used
to send bits to SDR2. SDR2 sends fast trigger, sample&haldicbocks on the Clock line.

A4. SPT2

SPT2 has sixiD 9-pins and twquD 15-pins front connectors (see figlile 1). The pin-out of &ttt
ones is reported in table 7.

Pin Signal name| Pin Signal name| Pin Signal name
1 D1, 2 S1 3 S2,
4 D2_ 5 D2, 6 Clock.
7 Ground 8 +4.0V 9 D1
10 S1, 11 S2 12 Ground
13 Clock 14 -40V 15 +3.3V

Table 7. SPT2 15-pins connector pin-out. D1 and S1, D2 and S2, ardafaestrobe digital lines used
to send bits to SDR2. SDR2 sends fast trigger, sample&haldicbocks on the Clock line.

Connectors FTA and FTB receive four LVDS FT signals each, ingnfrom JLV1A and JLV1B
respectively, whereas connectors CPTP and BZP (primar@PadiS and BZS (secondary) send CP, CT,
BZ signals toboth JLV1A and JLV1B. TableBEI§]9 arid110 (adapted fraim [5]) showpimeout of these
connectors.
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Figure 4. Pin-out in front of the plugs of the SFEC-SPT2 15-pins tedstable.

Pin Signal name| Pin Signal name| Pin Signal name
1 FT-3-P 2 FT-2-P 3 GND
4 FT-1-N 5 FT-0-N 6 FT-3-N
7 FT-2-N 8 FT-1-P 9 FT-0-P
Table 8 SPT2: input FT connectors (FTA, FTB) pin-out.
Pin Signal name| Pin Signal name| Pin Signal name
1 CT-1-P 2 CT-0-P 3 GND
4 CP-1-N 5 CP-0-N 6 CT-1-N
7 CT-0-N 8 CP-1-P 9 CP-0-P
Table 9. SPT2: output CP, CT connectors (CPTP, CPTS) pin-out.
Pin Signal name| Pin Signal name| Pin Signal name
1 Floating 2 Floating 3 GND
4 BZ-1-N 5 BZ-0-N 6 Floating
7 Floating 8 BzZ-1-P 9 BZ-0-P

Table 10. SPT2: output BZ connectors (BZP, BZS) pin-out. Pins 1, Z, &e floating to avoid ground

loops.
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14 S-crate physical connections

B. BACKPLANE CONNECTORS PIN-OUT
B.1. Legenda

Here we explain the symbols appearing in the following teblBelow, it is alwaysh = S/P (sec-
ondaryprimary), whereas [ data, E= enable, S= strobe, I= input, O= output.

+3V3h input+3.3 Vline

+5V1h input+5.1 V line

+5V6h input+5.6 V line

-5Vv6h input—5.6 V line

CHASGND chassis ground;

CShh charge stroben =1..7;

CTRLhn control line,n=1..6;

CWnth charge link (3 pins)n=1..9 andt =D, S;
FTst fast trigger (TTL),st = PJ, PK, SL, SM;
GND grounded line;

HTnh high threshold (TTL)n=1..18

IMONht current monitort = E, D, S ot used);
MONhn monitor line,n = 1..6;

Rhn reserved (spare piny,= 1..9;
RETxh return line of power supply = 3, 5;
SHTnh super high threshold (TTLj = 1..18

TWhntv TOFwire link (4 pins)h=1..6,t =D, Sandv =1, O;
NB. On each board, in the primary half the two FT signals (PJ, P¥3trhe combined (logical OR);
in the secondary side the two FT signals (SL, SM) must be cogabi

B.2. SDR2

Tables[IB and—14 show the pin-out of the SDR2 backplane VMmlexors. The SFEC boards
are not redundant: they receive power lines dioded inside2%d send back to SPT2 unique charge
LVDS links (datdstrobe), converted into two TTL links connected to both balef the SDR2 board.
Each SFEC has two measurement units and two charge linkied®ive only one strobe sequence from
SDR2 [3]. No monitofcontrol is foreseen for SFECs.

B.3. SPT2

TabledTIll an@12 show the correspondence between SPT2 daekphble§ 15 arld116) and front
connector lines, on theD 15-pins connectors used to communicate with the two SFEEds(tables
[ and®). The analog LV lines+B.0 V and—-2.0 V) are obtained on SPT2 from thé.6 V lines. Both
primary and secondary lines are joined before going to tleeS®WEC boards.
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— LVDS — — TTL —
SPT2 15-pin conn| SFEC 1 Direction Backplane,
Pin  Sign. name| pin SPT2« SFEC| secondary

1 D1+ 15 — CweD
2 S1- 14 — CWe6S
3 S2+ 13 — CWT7S
4 D2- 4 — CW7D
5 D2+ 5 — CW7D
6 Clock+ 11 - CS6

7 Ground 10

8 +3.0V 9 -

9 D1- 8 — CweD
10 Sk 7 — CWe6S
11 S2- 6 — CW7s
12 Ground 12

13 Clock- 3 - CS6
14 2.0V 2 -

15 +3.3V 1 -

Table 11 Correspondence between backplane and front connects:; fior SFEC 1.

— LVDS — — TTL —
SPT2 15-pin conn| SFEC 2 Direction Backplane,
Pin  Sign. name| pin SPT2+ SFEC| primary

1 D1+ 15 — CcwsbD
2 S1- 14 — Cwss
3 S2+ 13 — CW9s
4 D2- 4 — CW9D
5 D2+ 5 — CW9D
6 Clock+ 11 — Ccs7

7 Ground 10

8 +3.0V 9 -

9 D1- 8 — Ccwsb
10 Sk 7 — Ccwss
11 S2- 6 — CW9s
12 Ground 12

13 Clock- 3 - Cs7
14 2.0V 2 -

15 +3.3V 1 —

Table 12 Correspondence between backplane and front connects:; fior SFEC 2.
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Other board pin  SDR2 pin/signal | Other board pin  SDR2 pin/signal | Other board pin  SDR2 pin/signal
SFEA2 A5 Al  TWP5DO| SFEA2 A4 Bl TWP5SI SFEA2 A3 Cl1 TWP5DI
SFEA2 A6 A2 TWP5SO| SFET2d A4 B2 TWP4SI SFET2d A3 C2 TWP4DI
SFET2d A5 A3 TWP4DO| SFET2c A4 B3 TWP3SI SFET2c A3 C3 TwP3DI
SFET2d A6 A4 TWP4SO| SFET2a A4 B4  TWP1SI SFET2a A3 C4 TWP1DI
SFET2c A5 A5 TWP3DO| SFET2b A4 B5 TWP2SI SFET2b A3 C5 TWwWP2DI
SFET2c A6 A6 TWP3SO| SPT2 A6 B6 TWP6SI SPT2 A5 C6 TWP6DI
SFET2a A5 A7 TWP1DO B7 GND C7 GND
SFET2a A6 A8 TWP1SO B8 GND C8 GND
A9 GND SFET2b A6 B9 TWP2SO | SFET2b A5 C9 TWP2DO
SFEA2 A29 Al10 CsP1 SPT2 A8 B10 TWP6SO | SPT2 A7 C10 TWP6EDO
All spare SFET2d A29 B11 CsSP4 SFET2c A29 Cl1 CSP3
SPT2 B10 Al12 CSP6 SFET2a A29 B12 CsP1 SFET2b  A29 C12 CSP2
A13 GND VME sec. B13 B13 CWP7S VME sec. Cl13 C13 CWP7D
SFET2a A2 Al4 CTRLP1| VMEsec. Bl14 B14 CWP7S VME sec. Cl14 C14 CWP7D
A15 spare SPT2 Bi14 B15 CWP6S SPT2 B12 C15 CWP6D
SFET2b A2 Al6é CTRLP2| SPT2 B18 B16 CWP6S SPT2 B16 C16 CWP6D
Al17 spare SFEA2 A31 B17 CWP5S SFEA2 A30 C17 CWP5D
SPT2 A2 Al8 CTRLP6 | SFET2d A3l B18 CWP4S SFET2d A30 C18 CWP4D
A19 spare SFET2c A3l B19 CWP3S SFET2c A30 C19 CWP3D
SPT2 C2 A20 CTRLP7| SFET2b A3l B20 CWP2S SFET2b A30 C20 CWP2D
A21 spare SFET2a A3l B21 CWP1S SFET2a  A30 C21 CWP1D
A22 spare SFET2c A2 B22 CTRLP3 | SPT2 C3 C22 MONPY
SFEA2 A2  A23 CTRLP5 | SFET2d A2 B23 CTRLP4 | SPT2 A3  C23 MONP6
SFE* A10 A24 LV1PA SFE* A9 B24 LV1PB SFEA2 A32 C24 MONP5
S9074 gnd A25 RET3P | S9074 gnd B25 RET3P Imon C25 IMONPD
A26 GND S9074 gnd B26 RET3P Imon C26 IMONPS
SFET2d A32 A27 MONP4 | SFET2c A32 B27 MONP3 Imon C27 IMONPE
SFET2a A32 A28 MONP1 | SFET2b A32 B28 MONP2 C28 GND
S9074 A29 +3V3P chassis B29 CHASGND LeCroy C29 NLBDP
A30 GND chassis B30 CHASGND LeCroy C30 PLBDP
SPT2 A27 A31 FTPK S9074 B31 +3V3P LeCroy C31 PLBCLKP
SPT2 A28 A32 FTPJ S9074 B32 +3V3P LeCroy C32 NLBCLKP

Table 13 SDR2 primary VME connector. Several SPT2 pins refer to tRES boards (see tablésl11 dnd 12). Pins connected to th
secondary VME connector of SDR2 are related to the non-idghtnrSFEC boards (via SPT2 VME connectors).
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Other board pin

SDR2 pin/signal

Other board pin

SDR2 pin/signal

Other board pin

SDR2 pin/signal

SFEA2 A5 Al TWS5DO| SFEA2 A4 Bl TWS5SI SFEA2 A3 Cl1 TWS5hDI
SFEA2 A6 A2 TWS5SO| SFET2d A4 B2 TWS4SI SFET2d A3 C2 TWws4DI
SFET2d A5 A3 TWS4DO| SFET2c A4 B3 TWS3sSI SFET2c A3 C3 TWwWS3DI
SFET2d A6 A4 TWS4SO| SFET2a A4 B4 TWS1SI SFET2a A3 C4 TwsSI1DI
SFET2c A5 A5 TWS3DO| SFET2b A4 B5 TwWS2SI SFET2b A3 C5 TwsS2DI
SFET2c A6 A6 TWS3SO| SPT2 A30 B6 TWS6SI SPT2 A29 C6 TWS6DI
SFET2a A5 A7 TWS1DO B7 GND C7 GND
SFET2a A6 A8 TWS1SO B8 GND C8 GND
A9 GND SFET2b A6 B9 TWS2SO | SFET2b A5 C9 TWwS2DO
SFEA2 A29 A10 CSS5 SPT2 A32 B10 TWS6SO | SPT2 A3l C10 TwsS6eDO
All spare SFET2d A29 Bl1ll1 CSs4 SFET2c A29 Cll1 CSS3
SPT2 B23 Al2 CSS6 SFET2a A29 Bl1l2 Css1 SFET2b A29 Cl1l2 CSS2
Al13 GND SPT2 B18 B13 CWS7S SPT2 B16 C13 CWS7D
SFET2a A2 Al4 CTRLS1| SPT2 B21 B14 CWS7S SPT2 B20 Cl14 CWS7D
Al5 spare VME prim. B15 B15 CWS6S VME prim. C15 C15 CWS6D
SFET2b A2 Al6 CTRLS2| VMEprim. B16 Bl16 CWS6S VME prim. Cl16 C16 CWS6D
Al7 spare SFEA2 A3l B17 CWS5S SFEA2 A30 C17 CWS5D
Al8 spare SFET2d A3l B18 CWws4S SFET2d A30 C18 CWS4D
SPT2 A25 A19 CTRLS6 | SFET2c A3l B19 CWS3S SFET2c A30 C19 CWS3D
A20 spare SFET2b A3l B20 CWwS2S SFET2b A30 C20 CWS2D
SPT2 C25 A21 CTRLS7| SFET2a A3l B21 CWS1S SFET2a A30 C21 CWwS1D
A22 spare SFET2c A2 B22 CTRLS3 | SPT2 C27 C22 MONS7
SFEA2 A2  A23 CTRLS5 | SFET2d A2 B23 CTRLS4 | SPT2 A27 C23 MONS6
SFE* A10 A24 LVISA SFE* A9 B24 LVISB SFEA2 A32 C24 MONS5
S9074 gnd A25 RET3S | S9074 gnd B25 RET3S Imon C25 IMONSD
A26 GND S9074 gnd B26 RET3S Imon C26 IMONSS
SFET2d A32 A27 MONS4 | SFET2c A32 B27 MONS3 Imon C27 IMONSE
SFET2a A32 A28 MONS1 | SFET2b A32 B28 MONS2 C28 GND
S9074 A29 +3V3S chassis B29 CHASGND LeCroy C29 NLBDS
A30 GND chassis B30 CHASGND LeCroy C30 PLBDS
SPT2 A5 A3l FTSL S9074 B31 +3V3S LeCroy C31 PLBCLKS
SPT2 A6 A32 FTSM S9074 B32 +3V3S LeCroy C32 NLBCLKS

Table 14 SDR2 secondary VME connector.
primary VME connector of SDR2 are related to the non-rednh&@&EC boards (via SPT2 VME connectors).

Several SPT2 pins referaGHEC boards (see tableg 11

12). Pins connected to th
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Other board pin  SPT2 pin/signal | Other board pin ~ SPT2 pin/signal | Other board pin SPT2 pin/signal
SDR2 Al8 Al  CTRL1PT| S9074 Bl +3V3P SDR2 A20 Cl CTRL1PQ
SDR2 Al9 A2  CTRL2PT| S9074 B2 +3V3P SDR2 A21 C2 CTRL2PQ
SDR2 C23 A3 MONPT | S9074 B3 +3V3P SDR2 C22 C3 MONPC
A4  GND S9074 gnd B4 RET3P C4 GND
SDR2 C6 A5 TWPDO | S9074gnd B5 RET3P SFET2d C8 C5 HTP17
SDR2 B6 A6  TWPSO | S9074 gnd B6 RET3P SFET2d C9 C6  SHTP17
SDR2 C10 A7  TWPDI B7 GND SFET2c C8 C7 HT18P
SDR2 B10 A8  TWPSI chassis B8 CHASGNDO SFET2c C9 C8 SHTP18
SFET2a Al7 A9  HTP1 B9 CS7P SFET2d A17 C9 HTP9
SFET2a Al18 A10 SHTP1 | SDR2 Al2 B10 CS7S SFET2d A18 C10 SHTP9
SFET2a Al19 All HTP2 B11 CW8DP SFET2d A19 Cll1 HTP10
SFET2a A20 Al2 SHTP2 | SDR2 Cl15 B12 Cws8DS SFET2d A20 Cl2 SHTP10
SFET2a A21 A13 HTP3 B13 CW8SP SFET2d A21 C13 HTP11
SFET2a A22 Al4 SHTP3 | SDR2 B15 B14 CWS8SS SFET2d A22 Cl4 SHTP11
SFET2a A23 Al5 HTP4 B15 CWO9DP SFET2d A23 C15 HTP12
SFET2a A24 Al16 SHTP4 | SDR2 Cl6 Bl16 CW9IDS SFET2d A24 C16 SHTP12
SFET2b A17 Al7 HTP5 B17 CW9ISP SFET2c A17 C17 HTP13
SFET2b A18 A18 SHTP5 | SDR2 B16 B18 CW9SS SFET2c A18 C18 SHTP13
SFET2b A19 A19 HTP6 B19 GND SFET2c A19 Cl19 HTP14
SFET2b A20 A20 SHTP6 B20 GND SFET2c A20 C20 SHTP14
SFET2b A21 A21 HTP7 B21 GND SFET2c A21 C21 HTP15
SFET2b A22 A22 SHTP7 B22 GND SFET2c A22 C22 SHTP15
SFET2b A23 A23 HTP8 B23 GND SFET2c A23 C23 HTP16
SFET2b A24 A24 SHTP8 B24 GND SFET2c A24 C24 SHTP16
A25 GND chassis B25 CHASGNO C25 GND
A26 GND B26 GND C26 GND
SDR2 A3l A27 FTPK2 S9052 B27 -5V6P SFEA2 C31 C27 FTPK4
SDR2 A32 A28 FTPJ2 S9052 B28 -5V6P SFEA2 C32 C28 FTPJ4
SFET2a C31 A29 FTPK5 | S9052 gnd B29 RET5P SFET2d C31 C29 FTPK6
SFET2a C32 A30 FTPJ5 | S9052gnd B30 RET5P SFET2d C32 C30 FTPJ6
SFET2b C31 A31 FTPK1 | S9052 B31 +5V6P SFET2c C31 C31 FTPKS3
SFET2b C32 A32 FTPJ1 S9052 B32 +5V6P SFET2c C32 C32 FTPJ3

Table 15 SPT2 primary VME connector.
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Other board pin  SPT2 pin/signal | Other board pin ~ SPT2 pin/signal | Other board pin SPT2 pin/signal
SFET2b C1 Al  FTSL5 S9074 Bl +3V3S SFET2c C1 Cl FTSL6
SFET2b C2 A2  FTSM5 | S9074 B2 +3Vv3S SFET2c C2 C2 FTSM6
SFET2a C1 A3  FTSL1 S9074 B3 +3V3S SFET2d C1 C3 FTSL3
SFET2a C2 A4  FTSM1 | S9074 gnd B4 RET3S SFET2d C2 C4 FTSM3
SDR2 A3l A5  FTSL2 S9074 gnd B5 RET3S SFEA2 C1 C5 FTSL4
SDR2 A32 A6  FTSM2 S9074 gnd B6 RET3S SFEA2 C2 C6 FTSM4

A7 GND B7 GND C7 GND

A8 GND chassis B8 CHASGND C8 GND
SFET2a Al7 A9 HTS1 B9  +5VHOT SFET2d A17 C9 HTS9
SFET2a Al18 A10 SHTS1 B10 +5VHOT SFET2d A18 C10 SHTS9
SFET2a Al19 All HTS2 B11l +5VHOT SFET2d A19 Cll1 HTS10
SFET2a A20 Al2 SHTS2 B12 RET5HOT | SFET2d A20 Cl2 SHTS10
SFET2a A21 A13 HTS3 B13 RET5HOT | SFET2d A21 C13 HTS11
SFET2a A22 Al4 SHTS3 B14 GND SFET2d A22 Cl4 SHTS11
SFET2a A23 Al5 HTS4 B15 CW6DP SFET2d A23 C15 HTS12
SFET2a A24 Al16 SHTS4 | SDR2 C13 Bl16 CWeDS SFET2d A24 C16 SHTS12
SFET2b A17 Al7 HTS5 B17 CW6SP SFET2c A17 C17 HTS13
SFET2b A18 A18 SHTS5 | SDR2 B13 B18 CWG6SS SFET2c A18 C18 SHTS13
SFET2b A19 A19 HTS6 B19 CW7DP SFET2c A19 Cl19 HTS14
SFET2b A20 A20 SHTS6 | SDR2 Cl4 B20 CW7DS SFET2c A20 C20 SHTS14
SFET2b A21 A21 HTS7? SDR2 B14 B21 CW7SP SFET2c A21 C21 HTS15
SFET2b A22 A22 SHTS7 B22 CW7SS SFET2c A22 C22 SHTS15
SFET2b A23 A23 HTS8 SDR2 Al2 B23 CS6P SFET2c A23 C23 HTS16
SFET2b A24 A24 SHTSS8 B24 CS6S SFET2c A24 C24 SHTS16
SDR2 A18 A25 CTRL1ST| chassis B25 CHASGND SDR2 A20 C25 CTRL1S(Q
SDR2 A19 A26 CTRL2ST] B26 GND SDR2 A21 C26 CTRL2S(Q
SDR2 Cc23 A27 MONST | S9052 B27 -5V6S SDR2 Cc22 C27 MONSC

A28 GND S9052 B28 -5V6S C28 GND
SDR2 C6 A29 TWSDO | S9052 gnd B29 RET5S SFET2c A25 C29 HTS17
SDR2 B6 A30 TWSSO | S9052 gnd B30 RET5S SFET2c A26 C30 SHTS17
SDR2 C10 A31 TWSDI | S9052 B31 +5V6S SFET2d A25 C31 HTS18
SDR2 B10 A32 TWSSI S9052 B32 +5V6S SFET2d A26 C32 SHTS18

Table 16 SPT2 secondary VME connector. The 3.3 V line feeding the(SB&ards is obtained from the 5.1 V (always hot) line.
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B.4. SFET2
Use Pin Signal | Use Pin  Signal | Use Pin  Signal
on/off Al CTRL1P Bl GND Cl GND
on/off A2 CTRL2P B2 GND C2 GND
TOFwire A3 TWPDO B3 GND C3 GND
TOFwire A4 TWPSO| S9074 B4 +3V3P| S9074 C4 +3V3P
TOFwire A5 TWPDI | S9074 B5 +3V3P| S9074 C5 +3V3P
TOFwire A6 TWPSI B6 GND HT 5 C6 HTP5
A7 GND B7 GND SHT5 C7 SHTPH
A8 GND B8 GND C8 GND
LVL1 A9 LV1PB B9 GND C9 GND
LVL1 Al10 LVIPA B10 GND C10 GND
All GND B11 GND C1l1 GND
Al2 GND B12 GND C12 GND
Al3 GND B13 GND C13 GND
Al4 GND B14 GND C14 GND
Al5 GND B15 GND C15 GND
Al6 GND B16 GND C16 GND
HT 1 Al7 HTP1 B17 GND C17 GND
SHT1 Al8 SHTP1 B18 GND C18 GND
HT 2 Al9 HTP2 B19 GND C19 GND
SHT 2 A20 SHTP2 B20 GND C20 GND
HT 3 A21 HTP3 B21 GND C21 GND
SHT 3 A22 SHTP3 B22 GND C22 GND
HT 4 A23 HTP4 B23 GND C23 GND
SHT 4 A24 SHTP4 B24 GND C24 GND
A25 GND S9052 B25 -5V6P| S9052 C25 -5V6P
A26 GND S9052 B26 -5V6P| S9052 C26 -5V6P
A27 GND B27 GND C27 GND
A28 GND S9052 B28 +5V6P | S9052 (C28 +5V6P
strobe A29 CSP S9052 B29 +5V6P | S9052 C29 +5V6P
charge A30 CWPD B30 GND C30 GND
charge A31 CWPS B31 GND FT C31 FTPK
status A32 MONP B32 GND FT C32 FTPJ

Table 17. SFET2 primary VME connector pin-out.
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Use Pin Signal | Use Pin Signal | Use Pin  Signal
onyoft Al CTRL1S Bl GND | FT Cl FTSL
oryoff A2 CTRL2S B2 GND | FT C2 FTSM
TOFwire A3 TWSDO B3 GND C3 GND
TOFwire A4 TWSSO| S9074 B4 +3V3S| S9074 C4 +3V3S
TOFwire A5 TWSDI | S9074 B5 +3V3S| S9074 C5 +3V3S
TOFwire A6 TWSSI B6 GND C6 GND
A7 GND B7 GND C7 GND
A8 GND B8 GND C8 GND
LvL1 A9 LV1ISB B9 GND C9 GND
LVL1 Al10 LV1SA B10 GND C10 GND
A1l GND B11 GND Cl11 GND
Al2 GND B12 GND Cl2 GND
Al13 GND B13 GND C13 GND
Al4 GND B14 GND Cl4 GND
Al15 GND B15 GND C15 GND
Al6 GND B16 GND Cl6 GND
HT 1 Al7 HTS1 B17 GND Cl7 GND
SHT 1 Al18 SHTS1 B18 GND C18 GND
HT 2 Al9 HTS2 B19 GND C19 GND
SHT 2 A20 SHTS2 B20 GND C20 GND
HT 3 A21 HTS3 B21 GND C21 GND
SHT 3 A22 SHTS3 B22 GND C22 GND
HT 4 A23 HTS4 B23 GND C23 GND
SHT 4 A24 SHTS4 B24 GND C24 GND
HT 5 A25 HTS5 S9052 B25 -5V6S| S9052 C25 -5V6S
SHT5 A26 SHTS5 | S9052 B26 -5V6S| S9052 C26 -5V6S
A27 GND B27 GND C27 GND
A28 GND S9052 B28 +5V6S| S9052 C28 +5V6S
strobe A29 CSS S9052 B29 +5V6S| S9052 C29 +5V6S
charge A30 CWSD B30 GND C30 GND
charge A31 CWSS B31 GND C31 GND
status A32 MONS B32 GND C32 GND

Table 18 SFET2 secondary VME connector pin-out.
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B.5. SFEA2
Use Pin Signal | Use Pin  Signal Use Pin Signal
on/oft Al CTRL1P| S9052 B1 -5V6P Cl GND
onyoft A2 CTRL2P| S9052 B2 -5V6P C2 GND
TOFwire A3 TWPDO| S9052 B3 -5V6P C3 GND
TOFwire A4 TWPSO| S9074 B4 GND C4 GND
TOFwire A5 TWPDI | S9074 BS5 GND C5 GND
TOFwire A6 TWPSI | S9074 B6 GND C6 GND
A7 GND 59074 B7 +3V3P C7 GND
A8 GND S9074 B8 +3V3P C8 Floating
A9 LVI1PB S9074 B9 +3V3P C9 Floating
Al10 LVIPA S9074gnd B10 RET3P C10 GND
All GND S9074gnd Bl1l1 RET3P Cl11 GND
Al2 GND S9074gnd Bl12 RET3P Cl12 GND
Al3 GND S9052 B13 +5V6P C13 GND
Al4 GND S9052 B14 +5V6P Cl14 GND
Al5 GND S9052 B15 +5V6P C15 GND
Al6 GND chassis B16 CHASGNIL C16 GND
Al7 Floating | S9052gnd B17 RET5P C17 GND
Al18 Floating | S9052gnd B18 RETS5P C18 GND
Al19 Floating | S9052gnd B19 RET5P C19 GND
A20 Floating B20 GND C20 GND
A21 Floating B21 GND C21 GND
A22 Floating B22 GND C22 GND
A23 Floating B23 GND C23 GND
A24  Floating B24 GND C24 GND
A25 GND B25 GND C25 GND
A26 GND B26 GND C26 GND
A27 GND B27 GND C27 GND
A28 GND B28 GND C28 GND
strobe A29 CSP B29 GND C29 GND
charge A30 CWPD B30 GND C30 GND
charge A31 CWPS B31 GND FT C31 FTPK
status A32 MONP B32 GND FT C32 FTPJ

Table 19 SFEA2 primary VME connector pin-out.
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Use Pin Signal | Use Pin  Signal Use Pin Signal
onyoft Al CTRL1S| S9052 B1 +5V6S Cl GND
oryoff A2 CTRL2S| S9052 B2 +5V6S C2 GND
TOFwire A3 TWSDO| S9052 B3 +5V6S C3 GND
TOFwire A4 TWSSO| S9074 B4 +5V1S C4 GND
TOFwire A5 TWSDI | S9074 B5 +5V1S C5 GND
TOFwire A6 TWSSI | S9074 B6 +5V1S C6 GND
A7 GND S9074 B7 +3V3S C7 GND
A8 GND S9074 B8 +3V3S C8 Floating
A9 LV1ISB | S9074 B9 +3V3S C9 Floating
Al10 LV1ISA | S9074gnd B10 RET3S C10 GND
A1l GND S9074gnd B11l RET3S Cl11 GND
Al2 GND S9074gnd Bl12 RET3S Cl2 GND
Al13 GND S9052 B13 -5V6S C13 GND
Al4 GND S9052 B14 -5V6S Cl4 GND
Al15 GND S9052 B15 -5V6S C15 GND
Al6 GND chassis B16 CHASGNL Cl6 GND
Al7 Floating | S9052gnd B17 RETS5S Cl7 GND
Al8 Floating | S9052gnd B18 RET5S C18 GND
Al19 Floating | S9052gnd B19 RETS5S C19 GND
A20 Floating B20 GND C20 GND
A21 Floating B21 GND C21 GND
A22 Floating B22 GND C22 GND
A23 Floating B23 GND C23 GND
A24  Floating B24 GND C24 GND
A25 GND B25 GND C25 GND
A26 GND B26 GND C26 GND
A27 GND B27 GND C27 GND
A28 GND B28 GND C28 GND
strobe A29 CSS B29 GND C29 GND
charge A30 CWSD B30 GND C30 GND
charge A31 CWSS B31 GND FT C31 FTSL
status A32 MONS B32 GND FT C32 FTSM

Table 20. SFEA2 secondary VME connector pin-out.
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