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Belle2 ECL trigger system

CsI(TI)[8736] oFAM
+PD+PreAmp ®Receive 576TC analog data from ShaprDSP

®1TC consists of 4x4=16Xtals

®Digitization with FADC
‘ ShaperDSP \
?2%] ®TC E&T rec. by waveform analysis(y? fit) on kintex7
oTMM

‘ FAM [52] \ ®Play an role of merger w/ kintex7
OFET

TMM[ 7] ®Make a ECL trigger decision by all TC E&T on virtex6

®Send ECL trigger summary to GDL
®Send cluster data to GRL

®Send fired TC E&T to HSLB

ETM[1]

®1st version of firmware for FAM/TMM/ETM are ready
®1st version of control & monitoring software are ready.
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FAM/TMM mass production/installation

®(Feb/?7?) FAM mass production started.

®(Mar/19) FAM mass production done.

®(Mar/21) FAM test started @ Notice.

®(Apr/08) TMM mass production started.

® (Apr/25) TMM mass production done.

®(Apr/25) TMM test started @ Notice.

®(Apr/30) TMM test done @ Notice.

®(May/11) FAM test done @ Notice.

®(May/26) FAM/TMM cable labeling, cabling started.
®(Jun/13) FAM and TMM delivered at KEK.
®(Jun/15) FAM and TMM installation to E—hut/Belle2 done!

oFAM
®60(52+8) FAM produced
@57 in KEK and 3 in Notice
oTMM
®10(7+3) TMM produced
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FAM

RJ45 JTAG —
10pin JTAG N
RJ45 TCP/IP —
SFP C P L
RJ45 FTSW S MCU
= XC7K160T
For
12 analog 1@3}
Input %:;
=y
analog sum
output
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TMM

RJ45 TCP/IP ji;i
RJ45 JTAG 2
10pin JTAG =

SFP for FAM<

\

QSFP for ETM

127MHz lemo
RJ45 for FTSW
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FAM (@ detector)
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052 FAMs have been installed
to 52 VME crates around Belle2.
®All cables are connected except
for luminosity monitor
o C pair

®(Cat7 for FTSW
®(Cat5 for TCP/IP
®Lemo for ShaperDSP




Patch panel for [RE

ETM b2||nk Patch panel for

between FAM and TMM

Network switch

Ecl trg server

FTSW for TMM
(will be installed) |

controller
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Ogtical link issues

FAM(52) TMM(7) ETM(1)
Kintex7 52gtx Kintex7 26gtx virtexo
(1)Data misalignment problem
oFAM—->TMM
I MM—2ETM
(2)Link up instability after reboot
I MM—2>ETM
(3)Link instability after link up
oFAM->TMM
e MM-2>ETM

I
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Ogtical link

FAM(52)
Kintex7
gtxe2

—

52dLC(52gtx)
2.5Gbps/gtx
ecltrg protocol
576TC E&T

TMM(7)
Kintex7
gtxe2

—

7MPO(269tx)
5.0Gbps/gtx
ecltrg protocol

576TC E&T

ETM(1)
Virtex6
gtxe1l
gthel

vennrnnnnnnnnnnnnnnnae ] GRL(1)
1MPO(4gth) V"Lexf
~35Gbps/4gth  |_9the

YunTsung protocol
Cluster data

1MPO(1gtx)
???Mbps/gtx
YunTsung protocol
Ecl trg summary

GDL(1)
Virtex6
gtxe1

—

1MPO/1dLC(1gtx)
??? Mbps/gtx
belle2link

HSLB(1)
Virtex5

gtp

Fired TC E& T data

L
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Optical link(data format)

OFAM—TMM (1gtx)

®16 bit HEADER & 12 x 20 bit TC data = 256 bit
® by 16 clock with 127MHz (= 1 clock with 8MHz)

A
- )

.00 0000000600006,

®HEADER = 0 & revoclk(10 downto 4) & 8bit K—character

®16 bit data = a part of TC data or B5B5

®TC data = 12TC x 20bit(1TC) = 240bit

®1 TC data = 1bit(hit) & 7bit(timing) & 12bit(energy) = 20bit
® 7bit(timing) is from fitter, LSB=1ns.

O TMM—ETM (1gtx)
®Data format is (almost) same as FAM—TMM

®2 FAM data by 1 gtx are sent simultaneously.

®# of bit with 1 clock is 512 bit.

I
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(1)Data misalignment (TMM->ETM)

BSEBS
2CFT
BSAS B585
- tamoL BSBS|B5BS| B5ES 2BF7 s 307 —
o rofft_tnmoz pses|eses| pses 28F7 — 207 —
oroflt_t0z | psps|eses| geas — o7 =
o it _tomD4 BSBS|B5BS| BSES BEES 2CF7 —
o rofft_tomos BsSB5|BSBS| BSES — 207 —
o roflt_tond6 | 6565 B5B5[ B5ES s 357 =
o it _tamd 7 BSBS|B5BS| BSES 2BF7 o 2CFT —
= roflt_toms B5B5|B5BS| BSES 287 — = =
oroft_tan0s | 357 3677 (65 — == —
: 20F7 |
BSEBS 1 B5BS
h IS § sS85 b B585
B
channeis | o
BSRS 1 ESBS
B5B5[BSES| B5ES 2BF7 oo !(m? —
BSB5| BB | B3ES — | —
B5BS|Bses| gses — 1434 —
p585| B5es | Fees — = =
3BF7 3BF?|§5 0 I{ 2CF7 o
3BF7 3BF?I§5 e W 20F7 —
39F7| 367785 37
B3 BS B5ES
3BF7 3BF?I§5 WZBF7 X — | T —
38F7 3arr!as Haei TS5 [ 2cF7 —
3BFT 3BF?lgs W27 I — SCET —
3BF7 BBF?|§5 2BF7 — l{zcﬁ' —
39F7| 36F7(g5 — | —
3BF7 BBFFI_ES 2BFF —_— =
8585|8585 Bses —

13
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(1)Data misalignment (TMM->ETM)

- tnmi1 BSBS|BSES| BSES P EEE BSBS 2CF7 B585
= rofft_tano2 B5B5|B585| pSes B585 2CF7 B585
o rdfit_tom03 BSBS5| B85 BSES 2EFT BEAS 2CFT BSES
o rdfit_tamid BSES|BSBS| B585 B585 20FT B5ES
o rofft_tomos BB | BSES| BSES 8585 2CF7 BS85
o rofit_tnmg BSBS5|B5BS| BSES B585 2057 B585
o rofit_tamd? BSBS|BSBS[ BSES BSES 3CFT B5ES
o rofit_tomog BSBS5| BSES| BSES B5BS 2CF7 B585

o rdfit_tomdd 38F7| 36F7 B3 BSES 20E BSBS
: 8585 FIaa | 8585

h I I BSES 2CF7 BSES

C anne S BSES 2CF7 BSES
B5BS|BSBS| BSES 2BF7 BEHS 2CFT BEBE
BS5B5|BSBS| BSES B5B5 2CFT BSES
B5B5|B5BS| BSES B585 2CF7 B5B5
B5B5| B5BS| BSES BSBS 207 BSBS

38F7| 3677[E5 2BF7 BSES 2CF7 BSES

38F7 BBF?!BS B585 2CF7 BSBS

38F7 3BF?I_ES BSES 2CF7 BSES

3BFF 38F?|_us 28F7 B5ES 2CF7 BSES

38F7 BBF?!BS BSES 2667 BSBS

ELl 33F?|_E|5 BSES 2CF7 BSES

38F7| 36F7 B5 bS5 2CF7 B5E5

3BFT 3BF?!BS BSES 2CFT BSES

3BF7 BBFFI_ES 28F7 BSES 2CF7 BSES
B85 8585 [ B8 B5BS FIaa | 565

®Alignment logic

®Check all gtx data are B5B5 for a few clocks

®Check each header delay from earliest header

®Align each channel based on measured delay with 16bit Serial Register LUT.
®Alignment logic is active only for link up channel.
® Additional latency due to alignment is 8 to ~100 ns.

®Alignment results can be monitored by ecl trigger server.

I
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(1)Data misalignment (TMM->ETM)

- tnmdla | BSBS|ESES BSES W 2BF7 B5ES 2CF7 B5ES
o roft_tamd2a | BSBS|eses|  pses B5B5 2CF7 B5ES
o raflt_tnmd3a | BSBS|B5ES BSES T BSES 2CF7 ESES
o raflt_tnwdda  |BSBS|BSES|  Eses J2BF7 BSES 2CFT ESES
- roft_tamdSa | BSES|E5ES B585 A 2BF7 ) B585 2CF7 BSES
o roft_tamdea | BSBS|eses|  pses B585 K oCF7 B5B5
o raflt_tamd7a | BSBS|B5ES ESES W 2BF7 BSES 20F7 ESES
o roft_tnmdBa | BSBS|ESES B5B5 N ESES (2cF7 BSBS
o~ roft_tam09a | BSEs|eses BSES H2BF7 BSES 2CF7 BSB5
W28F7 X B585 2CF7 B5E5

Channels }@ BSES | BSES

TR BSES 27 BSES

BSBS|E585 B5ES A 2BF7 | BEES 2CF7 B585

Bses|eses| gses 2Bz ) B585 2CE7 B5ES

BSBS| 8585 B585 287 BSES | I BSES

B5BS|BSBS[  BSes H2BF7 BSES 2CF7 ESES

B5B5| BSES B5B5 N ZBF7 N B5B5 2CF7 B5E5

pses|eses| mses TR B585 2CE7 B5ES

B505| 8585 B5E5 Y 2BF7 BSES 2CF7 BSES

BSBS|B5B5|  Eses 2eF7 B5BS 2CF7 ESES

BSBS|B5ES ESES LT BSES 2CF7 BSES

BsBs|eses|  eses A2BF7 8585 2CF7 B5BS

BSHS| B5ES BSES W 2BF7 i, B5ES 2CF7 BSES

BSBS|BSBS|  BSBS N B5ES 2CF7 BSES

BSBS| ESES BSES N 2BF7 X BSES 2CF7 B5BS

o rdat_tam26a  |pses|eses|  eses TR B585 2CF7 BSBS

®Same logic was implemented in FAM>TMM too.

®Alignment logic is working (almost) perfectly.

®|n some special case, this logic does NOT work.
® MM reboot after ETM is up

I
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(1)Data misalignment (TMM->ETM)

BN _trmo1 B5B5| B5E5 B565 BSES BSES
o rjfat_tnmo2 BSBS| BSES B585 = | B585 858
o rffat_tm03 B5BS| B585 BSES [ AP 7 ] BSES B565
o rjfat_tomna BSBS| BSES B5BS | T | ESES ESBS
o rfjat_tnmos B5BS|ESES 39F7 ) [HH | P | B585 14
o rjfat_tom0g B5B5| B5ES B5EBS | (7T | BSES B58)
o rlfat_tomo7 BSBS|B5ES B5ES 3AFT B5B85 B5 5
o rjjat_tmnos BsBs|eses 8585 7 8585
= rlfat_tmm09 Bss| eses BSBS Earzd BSES BSBS
4 seman ncoclocns BSES AT B5B5
B5E5 B5ES
Channels B585 IAFT B5B5
CEE ESES B5ES ESE
BSAS| 6585 B5B5 B5BS B5 g
BSB5| B5E5 B5B5 BSES BSE
BSBS| BSBS BSES 3457 BSES BSE5
B3BS5|ESES B5BS | TR | BSES 8585
B5Bs| 8585 B5ES | T |
B5BS| B5ES B5ES BSBS B5ES
BSBS| B5ES E585 B585
BsBs|eses B5 65 | (TR | B565
B5BS| 565 BSES BSES | T | BSES
BSES| 8585 BSES TAFT B5BS
BsBs| Bses BE05 | 7 | BSES [
B5B5| B5BS BSES TAFT BSBS BSE
BSBS| BSES BSES @ B5BS B5E

®When TMM reboot after ETM up, data shifts are too bad...
®Solution: Send gtxrxreset to all 26 gtx on ETM by hand.
®Plan: better to implement an automatic recovery logic.

I
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(2)Link up instability of TMM=>ETM after reboot

S
TMM(7) >| ETM(1)
Kintex7 26gtx virtex6

®Many links didn’t go to up state after reboot or power—up
® [ here was a bug to do gtxtxreset & gtxrxreset
®Some of links were still down.
®Prepare plirxreset signal
®All 26 gtx links were up.
®But, pllrxreset always has to be sent after rebooting.
®Sunghyun and SangYeol found source of this problem.
®minimum unit of TMM=>ETM is 40bit(32x10b/8b)
OKintex7 maximum bitslip = 40
®\/irtexo maximum bitslip = 20
®This problem was gone by implementing a patch to ETM

® Additional latency is 1clock(=8ns).

I
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(3)Link instability after link up

FAM(52) TMM(7) ETM(1)
kintex7 52gtx kintex7 26gtx virtexo

®Some links were down(and automatically recovered)
®3/20—-21(48hour monitoring)
OFAM-TMM: FAM52 2down
®TMM-ETM: ch22 17down, ch23—-26 1down
®3/23 (12hour monitoring)
OFAM-TMM: FAM25 1down, FAM34 3down (b2tt down)
®TMM-ETM: ch13-16 2down, ch17-20 4down, ch21 2down

®Removing and inserting QSFP mitigates the problem---
®Planning to replace QSFP

®Preparing monitoring firmware logic to check in details
®How long time link is down: ~50us
®\Which signal in link up/down definition have a problem

I
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FAM b2tt down Eroblem

OFAM b2tt down happened

®Before KEK shutdown: FAM 45

®Fixed by disconnecting&connecting LAN cable(FTSW)
®8/18: FAM 20

®Fixed by disconnecting&connecting LAN cable(FTSW)
@3/20-25

OFAM 25, 34

®Fixed by disconnecting&connecting LAN cable(FTSW)
®9/1~

®FAM 35

®Detail investigation is needed, but it might take time to fix---

I
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Link status on ETM->GDL and GRL

®YunTsung prepared designs of ETM=>GDL and GRL links.
®Testing w/ single UT3 w/o actual ETM firmware by chipscope.

®| atency check

ETM>GRL |

1 MPO, 4 GTH | v v2
= ETM->GDL ~1.1ps 0.47ps
ETM->GRL ~0.9ps 0.31us

®Data misalignment in ETM->GRL(4gth)

= in_ID 4035| &035| A04D ¥ AndE £ anaF . apsD % e051 | ADs2 ADS3
= in_I1 A035| AD3S| AD4D X AD4E £ andF M ADS0 4 ADS1 L ADS2 AD53
& in_l2 4039| 4033 | AD51 [ AaD52 K a053 M ADA4 % ADSS & AOSE 4 ADST
o in_I3 A035| A035| AD4D X ADE X andF 0 ADS0 0 ADS1 I ADS2 X ADS3
| | - __

-
400ns shift

®Plan to do more check.
® 0gic(ETM=>GDL) will be implemented to ETM

as top priority after TRG/DAQ workshop.

ETM<GDL
1 MPO, 1GTX

Sep., 3-5, 2016 Y.Unno 20



Control & Monitoring system

: Status ‘ general monitor reset
S . : fam data align status
: Reset general monitor param : link down check(temporal)

: R temparature : reboot

: R pedestal

: R TC E threshold Select action?

: R TC hit rate 1

: R TC hit rate(maximum) firmware version : TMM(27), b2tt(46)

: RTC E/T rec. type

: WTC E/T rec. type

. Set basic parameters

: Set LUT for fitter ok Nun

: Reboot b2tt NDwn -

: (X not ready)Firmware download fam link : (11111111) (11111111) (11111111 (11111111) (11111111) (11110000) (11111111)
fam NDun : 0K 0K 0K OK OK OK OK
etm link : 11D 11D 111D 1111 1111 (1100) 1111

etm NDun : (00 00) WO0O00 OO0 OO OOO (001 (WOOO®
(28, 26) (28, 26) (28, 26) (28, 26) (28, 26) (28, 26) (28, 25)

FAM(63), b2tt(46)
¢ 0K
¢ 0K
: OK
¢ 0K
¢ 0K
. OK

®All 52FAM, 7TMM, ETM, 576TC can be controlled & monitored.
®Keep updating control & monitoring system.
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Monitoring system(TC hit rate/FAM)

T T
®Total TC hit rate of each FAM.
®TC energy threshold = 30 ADC ~ 100MeV.

Typical hit rate (8/22) Maximum hit rate in 8/20—21(48h)
FAMHi tRate (Hz) FAMMaxHitRate (Hz)
(ch #) : 1 2 3 4 5 6 7 8 (ch # :___ 1 2 3 4 ___5 6 7 8

0 0 0 0 0 0 0 0
85 89 92 976 116 88 5451 2806
597 89 5036 172 94 88 85 84
85 88 3871 82 224 83 83 88
101 87 88 88 89 87 89 88
84 8] 88 413

0 0 0 0 0 0 0 0

59 66 66 69 73 55 65 48
68 54 61 60 66 59 57 5]
66 60 58 62 52 56 70 60
60 65 50 55 68 83 56 44
42 46 46 57

0 0 0 0 0 0 0 0

®Hit rates are very high for some FAM sometimes
®TC by TC hit rates were no monitored in this check.
®Probably there were high noise sometimes(guess)
®\Wonji and YungJun supervised by InSoo are preparing a program which
monitors all TC noise as a function of time.

I
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2 temperature sensor on FAM

Temperature
sensor
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Monitoring system(temperature on FAM)

® Temperatures are in rage of 30—40°C
®The reason why 10°C difference appears is unknown---
®Pecrformance variation of VME fan ?
®Acceptable temperature of FPGA and FADC ~80°C
® (some distance between sensor and FPGA/FADC)
®\\Vonji and YungdJun with InSoo are preparing a program
to monitor temperature as a function of time.
®Plan to measure FPGA temp. of FAM/TMM/ETM directly.

I
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ecl trigger server/network(now)

slow control
:
daqgnet |
1
1
1
TrgsrvO Trgsrvi Ecl trigger Ecl
(SL5.9) (SL5.9) server(SL6.5) server
TRG network ‘ ‘
ECL/ECL trg network |
~N
GDL/GRL Collector
CDCTRG (192.168.1.x/24)
KLMTRG (192.168.0.x/24)
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ecl trigger server/network(new)

slow control
daqgnet
TrgsrvO Trgsrvi TRG PC1 TRG PC2 Ecl
(SL5.9) (SL5.9) (SL6.7 (SL6.7) server

)
| | N ‘ ‘
|

‘ TRG network

ECL/ECL trg network |

~N
GDL/GRL Collector
CDCTRG (192.168.1.x/24)
TOPTRG FAM,TMM
KLMTRG ) (192.168.0.x/24)

®Purpose of new TRG servers(TRG PC1 and PC2):
®0One of them is backup for another.
®GUI server for GDL,GRL and all sub—trigger
®ECL trigger sever
®Everything on current ecl trigger server will be moved to TRG PC1 and PC2.

I
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Summag

eSummary
®All ECL trigger modules(FAM, TMM,ETM) installed.
®(Critical problems in optical links were fixed.
®\Working on ETM=>GDL/GRL link, and full ecl trigger chain
(FAM>TMM=>ETM=>GDL/GRL) will be ready soon(in Sep.)

®Update of control & monitoring system is ongoing.

®Plan
®ETM->GDL/GRL connection (Sep)
®|nvestigate optical link and FAM b2tt issues(Sep)
®Server replacement (Sep—0Oct)
®Slow control (Oct—)
®Calibration study(TC E&T correction, fitter, pedestal, etc)
®FAM fitter update(timing bias corr, double pulse fitter)

®| ink protocol update(to control all module by ETM)

I
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backug

I
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Latencx measurement

®| atency at ETM output must be <3.5-3.7us
®Yuriy prepared test pulse generator for us.

Pulse
preAmp attenuator | <€ generator

mmn A \— B

Bus/Signal

& |atency Bll

{rg_oul f

test pulze |
elkO01AHz i

&= revoc [k peli
e elk Ll

e atency(fit method) is measured to be ~2.5us
®For simple method, latency was adjusted to be ~2.5us
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Protocol (FAM<TMM)
FAM < T™MM

. ®SYNC  =K27.7 = OxFB

A)TMM side ORDY  =K23.7 = OxF7
1. send SYNC to FAM ®HEADER = K29.7 = OxFD

: - o TMM SYNC = K27.7 + TMM => KOXFB, 0x54, 0x4D, 0x4D

2. W_a't receiver CDR locked o TMM RDY = K23.7 + TMM => KOxF7, 0x54, 0x4D, Ox4D
3. align FAM SYNC ®FAM SYNC = K27.7 + FAM => KOxFB, 0x46, Ox41, 0x4D
4 send RDY to FAM ®FAM data = K29.7 + counter(8 bit) + data(240 bit)
5. detect HEADER and align data
6. process data

B)FAM side
1. send SYNC to TMM
2. wait receiver CDR locked
3. align TMM SYNC or RDY (check only TMM character)
4. if RDY sensed, start sending data

C)Protocol between TMM and ETM are same as FAM and TMM.

I
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Plan of system test after installation

®ight yield check of all fiber using MultiFiberPro
®(Cable connection check using \ 4
®Test pulse from FAM y
® [ est pulse from Collector
®FTSW installation for TMM
®Noise check
®Noise of each TC
®(Coherent noise
® [emperature
® 1 C hit rate
®Pedestal level check and adjustment
®Xtal by Xtal energy calibration (fast shaper on ShaperDSP)
®|atency estimation of each TC
®Remote mcu firmware update check

I
Sep., 3-5, 2016 Y.Unno 31



CRT status

® Took data on 8/22.
® [rigger was based on only Barrel, but all Barrel TC.
®Trigger rate is ~1 kHz
®TC hit rate is ~60 Hz (TC energy threshold=30ADC~100MeV)
®~30min. run and ~2M event
®Data side ~6Gbyte
®No corrupted data was found !
®But, data to b2link was dummy (intentionally this time)

OETM firmware modification is needed to take real cosmic data by b2link.
®First, Sunghyun prepared firmware to send all TC data
® 700 many BRAM comsumption
®Sunghyun is modifying firmware to send only fired TC data to b2link
®Memory resource, timing constraint, compile time problem exist
®those can be solved, but need more time.

I
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FAM and TMM test @ Notice

Notice engineer

2 Seungdun
\ - _?‘“ T
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= 531 ) 3

WU’ ™
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FAM(Check items)

®Firmware downloading

®MCU through 6 pin connector

® CPLD though 10 pin connector

®FPGA though 10 pin connector
O®MGT and SFP check with ibert
®RJ45

® TCP/IP communication

®FTSW (all 4pins: ack, trg, rsv, clk)
®| EDs nearby RJ45 and SFP
®2 temperature sensors
®Noise of FADC output w/ and w/o ShaperDSP
®TC E linearity and o(E) using fitter
®TC analog sum output: linearity test

I
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TMM(check items)

®Firmware downloading

®MCU through 6 pin connector

® CPLD though 10 pin connector

®FPGA though 10 pin connector
®Optical transceiver check with ibert
®RJ45

® TCP/IP communication

®FTSW (all 4pins: ack, trg, rsv, clk)
® [ EDs nearby RJ45 and SFP/QSFP
®?2 temperature sensors
®Lemo(127MHz) input

I
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FAM hardware problems
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FAM problem/update after mass production

OFADC aligrﬂent ;_)roblems were obseed in 7 out of 60 FAMs
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® OpAmp were from not reliable suppller because N (OpAm p) < less than MOQ.
> ®All OpAmp(3x60=180) are replaced to texas instruments products.

®Saturation of TC analog sum output

6=142857Hz

U M25ens ‘cmneau
M Pos:-50.08 patAl

2 reglsters(SOQ) and 12 reglsters(160§2) /1 FAM changed to 100Q and 910Q

®Gain change from 1.0 to 0.46
®Took 2 days to replace 14x57=798 registers for all FAMs by SangYeol and SeungJun
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FAM problem/update after mass production
..

®|nconsistent fitter results btw FPGA and simulation in a few FAMs out of 60.
®Problem was gone after changing clock treatment

8MHz(A) - | | | | —

127MHz U U U U U U LU U Ui U UL UL
8MHz(B) I M M

®b2tt link instability
®No link, repeat up and down, strange behaviors,...
®All solved by
®(Clock generator parameter settings
®Modify firmware of all of mcu, CPLD, and FPGA
®p2tt link auto recovering logic are implemented in mcu
®Functionality of TCP/IP remote firmware update
®mcu remote update is possible now (upgraded by SangYeol)

[Old] FAM TMM [neW] FAM TMM
MCU X X MCU 0 0
CPLD X X CPLD X X
FPGA 0 0 FPGA o) o)

Sep., 3-5, 2016 Y.Unno



FAM

®Fitter results between FPGA and simulator were inconsistent
in a few FAMs.
®The problem was solved by following SangYeol's suggestion.

8MHz(A) L

ey Fainnnnninnnnnphnnnin iy
8MHz(B) 1 n N

®(old) 8MHz(A) was used for 8MHz data timing
® (new) 8MHz(B) with 127MHz is used for 8MHz data timing

®Much less possibility to have signal timing shift due to

each signal latency.

I
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TMM(ibert)

~10min run for each TMM
1QSFP(TMM<ETM)

8 SFP(TMM<FAM)

(] IBERT Console - D Deviced (KCJK325T) UNIT:1_0 MyIBERT k7 GTX1_0 0BERT K7 GTX)
MCTBERT Semtings | DRF Senmings | For Settings FX Margin Anabysis
GTX_X0Y0 [ Crxxovi |  Grexovz | Grx xovs CTA X0V |  Grexovd |  Grxxovio |  GIx.Xovil | GTx_Xo0vi2 GTX_X0Y13 GTX.X0Y14 || GTX_X0Y1S

7 MGT Sewmings
MGT Alias CTX0_115 CTx1_115 || CTX2_115 || CTX2_115 CTX0_117 || CTX1_117 | CTX2_117 | CTX3_117 CTX0_118 CTX1_118 CTX2_118 CTX3_118
Tile Location GTH_XOYO CTX_XOV1 GTH_ X072 GTX_ X073 GTX_XOYE GTX _KOv2 GTX_ KOV 10 GTX_ X0Vl GTX_X0V12 GTX_X0v13 GTX_X0Y14 GTXH_X0Y15
MGT Link Status 6.25 Chps 6,25 Ghps 6.23 Ghps 6,25 Ghps 3.125 Ghps 3.125 Ghps 3.125 Ghps 3.125 Ghps 3.125 Ghps 3.125 Ghps 3.125 Ghps 3.125 Ghps
PLL Status OPLL LOCKED QOPLL LOCKED QPLL LOCKED QPLL LOCKED OPLL LOCKED QOPLL LOCKED QOPLL LOCKED OPLL LOCKED OFLL LOCKED OFLL LOCKED OFLL LOCKED OFLL LOCKED
Loopback Mode | [None [=] [Mane =] [None =] [Mone [=] ne [=] [Mone [=] [Mone [=] [Mone [=] [Hone [w] [Hone [w] [Hone [w=] [Hone [=]
Channel Reset Resat Raset Reset Raset Raset Raset Reset Reset Reset Reseat Resat Resat
TX/RX Resel TX Reset | FX Reset | TX Reset | RX Reset | TX Resel| RX Reset || TX Reset | RX Resel Reset | B Reset || Tx Reset| R Reset| TX Reset| Bx Reset|| TX Reset| BX Reset | TX Reset| R Reset| T Reset| Rx Reset | TX Reset | FX Reset  TX Reset | Rx Reset
T Polarity Irver (| ] = = =] =] ] =] | ] =] &
Tx Error Inject Inject Inject Inject Inject Inject Inject Inject Inject Inject Inject Inject Inject
T Dt ourpur . [E50 MW (11000 || [B50 mv (L1007 [+ [E50 mv (1100 [« ] [E50 mv (11000 |« WD mv (11000 || [BS0 mv (1100 [+ ] [E50 mv (11000 [« [B50 v (11000 || [B50 mv (11001 [« ] [B50 mv (L1001 =] [B50 mv (1100 =] [B50 mv (L1000 [w]
TX Pre-Cursor [[1.67 dB (00111 [+] 167 dE 001 | [1.67 d8 (001 [+| [1.67 a8 (001, [+ WWE7 dE (001 [+| [1.67 dB 001, [+]| [1E7 aB (001 [+]| [L€7 B (001 [+| (167 dB 001 [w]| (167 dB (001, [+]| [167 dB (001 [+| [167 dE (001 [+]
Tx Posi-Cursor J|[0.68 0B (000113 || [0.68 dB 000 |w ) [0.68 08 (000 |+ [0.68 08 000 |« W58 08 (000 |w| [0.68 0B (000 |w| [0.68 0B (000__ || [0.68 g8 (000__|w| [0.68 g8 (000__ | w| [0.68 o i000__|w»| [0.68 dB (000._ || [0.68 dB (000.__ ||
R Polarity Irver | | = (= m] m] | | | | | m}
Terminaticn Vo, J§ [Proarammable  [w] [Proorammable [w | [Froarammable |« | [Froarammable |« |8 ffcorammakie [w | [Froorammable |[w| [Froarammable |[»| [Proorammable |w| [Froarammable || [Frogrammable [w| [Froorammable || [Froorammable [w]
R Common M. J [S00 mv [=] [300 mv [=] [S00 mV [=] [S00 mV [« WL mv [=] [S00 mV [=] [S00 mV [=] [300 mv [=] [300 v [=] [300 mV [=] [300 MV [=] [300 mV [=]

7 BERT Settings
Tx Data Partern | [FRES 31-bi [=] FRES 31-bit__ || [FRES31-bn__ || [FRE5 31-bn |« WAFES 1-bn |« | [FRES 1-bit___ || [FRES 21-bit __ |w| [FRES31-bit_ |w| [FRES31-bit || [PRES31-bit__ |w| [FRES31-bit__ |w| [FRES 31-bit | =]
P Data Panern | [FRES 2 1-bn [=] FRES31bit || [FRESSibn |+ [FRES31tn |~ WAFES 1 bn  |+| [FRESS1-bin || [FRESS1-br |~ | [PRES31-bi || [FRES 31 bt |=| [FRES31-bi [~ [FREZS1 bt |=| [FRES3L1-bit  [+]
Fx Eit Error Rati 2.124E-0132 2.124E-0132 2, 12BE-01% 2, 12BE-012 4 259E-013 4 260E-013 4. 261E-013 4.265E-013 4. 266E-013 4.2TOE-013 4.2T1E-013 4. 2T9E-013

x Rocaivac Bit JZogc02 aZoseoll LLQ0E0l2 EX-I 00 1 2

R Eit Error Co 0.000E000 0.000EDDO 0. 000EDDD 0. 000EDDD 0.000EDDD 0. 000EDDD 0.000EDDD 0.000EDDO 0.000EDD0 0. 00OEQOD 0. 000EGOO 0.000EG00
BERT Reset Resel Reset Rasél Reset Reset Feset Reset Resat Reset Resat Reset Reset

¢ Clocking Settings
TXUSRCLE Freq 156.31 156.31 156.31 156.31 78.16 78.16 78.16 78.16 T8.16 T8.16 TE.16 TE. 16
TXUSRCLEZ Fre. 15631 156.31 156.31 156.31 7B.16 7B.16 ¥7B.16 7B.16 7B.16 7B.16 TB.16 TB. 16
FXUSRCLE Frag 156.28 156.28 156.31 156.31 78.16 78.16 78.16 78.16 78.16 78.16 7816 TE.168
FXUSRCLEZ Fre & 156 28 15528 156 \75 16 78.16 78.16 78,16 78.16 TE.16 7816 TE. 16
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FADC alignment Eroblem

®FADC alignment problems were observed in 7 out of 60 FAMs
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®OpAmp were from not very reliable supplier because # of
OpAmp needed was less than MOQ.

®SangYeol got reliable ones(texas instruments)

®All OpAmp(3x60=180) are replaced to reliable ones.

®The problem was gone.
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Saturatlon of TC analog sum output

@ns  CHiZ/460my
-50.00ns 16-83-2915:36:1 2
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®|n addition, register in Vél convertor for analog sum output on FAM was
designed to be 50Q by assuming 50Q register on luminosity monitor,
but it’s 100Q...
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Saturation of TC analog sum output

“ pig” % , , .5

=54

®?2 registers(50Q2) / 1 FAM were replaced to 100Q
®12 registers(160Q) / 1 FAM were replaced to 910Q
®Gain:

®(Original ~1.0

ONew ~ 0.46
®|t took 2 days to replace 14x57=798 registers in total

by SangYeol and SeungJun
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Reglster replaoement for analog sum

3
]
[ Dexex [ 11

11111
222222

N L]
160->91 Ogif I 40>100€ <
®(riginal gain =
[10/(10+40)] x [(240+240)/240] x
[(240+160)/160] x [50/(10+40)] = ~1.0
(assuming 50Q register at luminosity monitor)
®New gain =
[10/(10+40)] x [(240+240)/240] x
[(240+910)/910] x [100/(10+100)] =~0.46

(assuming 100Q register at luminosity monitor)
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Clock chig(cdce62005) problem

®b2tt link was often not up for 3 FAMs.
®Sometimes it is up after VME power recycle, but in most
cases, it does not goes up state.
®Problem appears when;
®FTSW and FAM are on at same time
®FTSW is on after FAM is on.
®Reason:
®Parameters of PLL in clock chip was not optimized well.
®Many parameters and combinations, not easy to optimize

®Solution:
®Change the parameters back to default ones in data sheet
(by assuming the default ones are optimized).
®(Change clock frequency of input clocks to PLL to use

default parameter setting to PLL.
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