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Facility for Antiproton & lon Research FAIR = == 1t

Experimental programs:

APPA: Atomic & Plasma Physics & Applications
» Highly charged atoms
» Plasma physics

» Radiobiology p-Linac
» Material science 3

CBM: Nucleus-nucleus collisions =,
» Nuclear matter at neutron Compressed pc s

star core densities Baryonic
> Phase transitions from Hater
hadrons to quarks

— /Anti-Prot' o
Physics Super Fragment-

Separator:

NUSTAR: Rare Isotope beams
» Nuclear structure far off stability
» Nucleosynthesis in stars and supernovae

A

PANDA: Antiproton-proton collisions:
» Charmed hadrons (XYZ)

» Gluonic matter and hybrids

» Hadron structure

» Double Lambda hypernuclei

'FAIR phase 1 (MSV)

FAIR phase 2



Dipole RICH TRD TOF « Tracking acceptance:
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CBM Detector
Structure
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(parking pos.)
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e W | 600 ROBs, 78 DPB's
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double-sided, micro-strip, 1024
channels per side, 7.5°stereo angle,
58 pm pitch, lengths 20 - 120 mm,
300 um thickness,
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8 STS DETECTOR STATIONS




STS Detector Module

~45 cm microcables

Si sensor

Parameter Value
Process 180 nm CMOS
MM/RF
Chip area 10.0 mm x 6.75 mm
Channel number 128 + 2 test
) ADC bits 5
SMX Ch | p TToE e max. 500 kHz
frequency
. Power
FeOTures' Consumption: 0.6 — 1.2 W/chip
Uninitialized 1.023 W/chip @ 14=2
1 1 Initialized mA
 Low power, self-triggering ASIC taliz o
Offset spread 1.12 mV rms/0.015
of fast channel fC rms
« 128 channels + 2 test channels (after comoston)
Offset spread 0.09 (before
of ADC [fC] correction) [39]

Time resolution ~ 5 ns

0.02 (after correction)

Analog Front-End |mm—————— | Gain
. o _eye . . . IS a7 = i Fast shaper (STS 73 mV/fC
« Provides digitized hits with: . W e | S e o) 32.7 mVIfC
| * Pulksed reset . : :: ;1': FE register IIF : Gain spread:
. . | e Y ] Register fil Fast sh 0.8 %
DETECTOR ns egister file ast shaper .0 /0
5 bit Energy Resolution. T @ J;r\p e MR Slow shaper 0.5 56 (after
I___ - _i: Ve ot | time-stamp I: Og calibration)
L & w H
. . c e N — Slow shaper peaking
14 bit Time stamp. ! ot varilsl | T e [x AL 90/180/262 /332
[ I—I: = g s|g> £ >91%
< & | ADC logi 5-bit o @18 £ Yield 146 ASICs tested on
« Linearity range up to 15 fC ' I T [ameise 7 = (
T T = L S PCBs)
i | ut e Iy fle> 3
. . holes ¢ out_h ¢ ' I é g|D g
- Radiation hard layout ! ity g w1 <25 §
etotron ]| 380 ns | | | o —E> %3
I by
] I—»}[ ) N miepromes ]
x128 channels 7] __Clocking _‘|<— CLK

et §F
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STSIMUCH-XYTER2 ASIC 128 channels - time (3.125 ns) & amplitude digitization (5-bit)
Back-end
Threshold (8-bit) g T
: Test
o LU e . Interface
i T[T, s i
. CSA Fast Shaper g i Clock
i Charge|Sensitive Amplifier t =30 ns Discriminatol EE E i . module
: £5 it
: ™8 il
H St i (3 ©
; 100k 270k Bg i |E - ;
: 1-50 MQ o iy 3ls -
i ) N B 3 :
E |.—|_L ++ ' E E . § 2 H
: AEHHE e
()
i 5001 — 2 g 2| i '
: sg g2l i S
\ ! 7 £ i} " iagnostics
' 20-fFH Sl 5 E 12-bit il M P I & monitoring
! 204FH = 5= PSC Polarity Selection Circuit counter counters | 2 o & 1T 4
’ gofF | °° reset | 22| 111 8 B
' l"II'— @ Slow Shaper 5-bit continuous-time ADC é&i : i g :
| = \ wl|l i 24 loUd=
. CalibralioanOfF oe 1/ 1, =80-270 ns = 1 i1 514 elle H
: 31 comparators i1 Sl el cHs
: . Pnoglf12|eH 5|
. counteres digital = =120 s :
I counters ) ) p— Tl+«H&
- Q peak timestamp | 8 il 8 e -w
| detector ﬁj:ﬁ: g ' Pl &l :
H o | FEET Y E i R —E;.
1 a w f =0 Ll =L i
{ DET_IN S8 | dewi) s 2 [FHHS :
. oo q_ﬁﬁﬂ_ _i'J . Vi —
: T x g o | it
H D on o '
i 1 Test hit
i R generator
L 0 SRS ; i
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" " Timestamp
' counter
1
Vege N i 64-bit
GLOBAL (off-channel) ; EFUSE

0-12 fC electrons & holes (STS)
gain switching & trimming

250 khit/s rate (pulsed reset)
80-280 ns shaping time (slow path)
time-walk corrected offline
continuous-time ADC + peak det.
P=8.5-10 mW/channel (incl. logic)

Ve e e e e

SO Do o000 ons |
dependent
" ADC input moment
discriminator input
/ 5
L
l latch_ts
£ .
>
timestamp<13:0>
»
>
ok X X X s-Rateries <13:0> Ao >
block_ts
»
" >
\ data_valid
r »
. Ll

channel logic flops
A =

X1 channel FIFO

7 reset

SELF-TRIGGERED MODE

vy

Back-end:
control via synthesized reg & AFE DICE cells
9.41 — 47 Mhit/s/ASIC data BW

dedicated protocol

throttling, diagnostic features

link loopback (multi-level)
64-bit e-fuse for traceability

DIN

160 MHz

DOUTA

DOUTB
DouUTC

DouTD

DOUTE

160 MHz DDR

SMX 2.1 Chip architecture




“ Schematic of the CSA amplifier and PSC circuit
| XX

lll

CSA:

open loop gain: 4.8 kV/V
GBW: 9.1 GHz

Power: 2.67 mW (typ.)
lyn=0.5 -4 mA

Swing reuse

Switchable Gain

Continuous reset (typ. 15 MQ)
Pulsed reset (contant 1)
Polarity selection circuit

www.agh.edu.pl



STS detector case CBM DAQ system

Front-End Board (FEB) CO”"?' Requests Readout Board (ROB)
H—~ v YEay
0 H~2,, %
JH $ 3.2 Gbps
! I r QO s S —
160 GBTx & @ NO e i
MHZ A ... | transceiver 0 g O
STS/MUCH-XYTER2 € e =]
ASIC % E-Links 4.48 Gbps T
AV L :
2 ,a o
- . o o m
clk 'din dout x8 |5 [eBx Al =
s transmitter £
vavavavavd I H 4 T
e — W14.48 Gbps 8
, CLK ; o
|| n n ] ¢ pust
1 1 1 | S p—— =
1 1 l----------l GBTX 4.48 Gbps o
1 1 transmitter = ©
= l-------------l "" Iy D
- - | "._."\h'bpﬁ
i il’ _,,»"737«()
Lt Uplink direction
Data & Control Responses
CBM detecte: cave 100m CBM service building ~00m Computer center
—_
e Bud The DPB/CRI boards are responsible for:
meslice er . . . . . .
ook e * communication with GBTx ASICs via 4.8 Gb/s optical link
e SN, . . .
< cnéf,;iﬁ’,gﬁdcoi’j,’g; * reference clock receive and its delivery to the FEE
\Silit;j;—\i_ gfi?ici?lf?gk o * providing communication with Experiment Control System
¢ T | | =
resif;’jsgsongna;;\-;: PCle P 3 * control command and responses to and from FEE
D —_— [}] . .. .
P -\ FLES input Dua Eg * time-deterministic fast control commands to the FEE
— = . . .
FEB CROB = —— " . node 0 * concentration or aggregation of data delivered by the FEE
cBT s T ASICs (SMX2.1 in case of STS, or MUCH, Spadic in case of
SN 4
FEB o4 Es g TRD) _
:) CROB 582 28f |3 * transmission of the aggregated data to DAQ via 10 Gb/s
= a1 sEef | optical link (DPB) or PCle (CRI).
£23 5532 v
ocs2

TFC

General CBM DAQ structure



Pulse amplitude [mV]

Pulse amplitude [mV]

200f;

” Measurements: Analog waveforms
AGH

Slow shaper

FEETE FERNE FEET] FRUTE FRR N FRRT ANRR SRR |

w
o
(=]

w
(=]
(=]

50

250F
200F
150F

100

> F
_§,450__A.““.M PN SOUUUUUUY PUTUPR: U SRS SRR X NN
s F indf 536314
= F ; : :
3400__ AAAAAAAAAA 8897+ 3246 [srereerivurnnenriepgfliincdin,
gk H : :
© L
3063+ 0.3746
PN - -
=
a

[T R /T R SR

N

12 14

16 18 1.9 2 23 24
Time [us] Input charge [fC]
1200_ : : e I~ - - - - - -
E L3 :
%500_. bé / ndf 1053 /4F........ . .........................
=} o H
1100 £ p0 -7.193 +1.511
g pl 50.78+0.433 o
© :
B e e S S M
[

1000~

900+
800}

700

600

1.6

1.7

1.8

1.9

2

2:1 22
Time [us]

Input charge [fC]

Pulse amplitude at the CSA output
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7 ——STS

7 Cfb:GOOfF
' 1.6 mV/iC
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=—MUCH )
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Pulse amplitude [mV]

400]= e rederavmnndessusnasdisenssafussensafunssessadsssnas fusnasans]

2DO-IIIlillllilIIIiIIIIiIIIIiIIIIiIIIIiIIII
1 1.5 2 25 3 3.5 4
Time [us]

Charge-sensitive amplifier

90 100

Electrons
FED 7+ T-=0;33us-
IFED 16. 1 = 0 61us
IFED 32 T = 1.08us

sassnnrsasnan lesnsssbonn Cevw:

IFED 48 & =144us
IFED 63 T =1,50us

Holes
FEDT T=07%s
FED 16 T=317us

...............................

IFED 48 T = 29,24us
IFED 63 T=59,01us



Measurements: selectable peaking times

mm and fast reset ® 0 O

AGH

WF @ 10fC for different peaking times & fast reset On

Holes . .
Selectable peaking time
= 3000 .
E | : = 1500 = - ;
E r Feaking_tme, ‘:a'.l e é -
2 - —— 81400
= 2500 — T T S— 2 =
5 F — 21300~
g F — s E
L C — S 1200
& 2000 |— g =
C 1100 —
1500 — 1000 ;_
900 —
1000 £ NN B < | WA A U — 800
: : . ! 700 f—
500 ﬁ ........................ . ............................................ ........................ , ............ 600 E_
y 4oy Xy Ty by i = i | : |
2 g . . . 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 14 16 1.8 2 22 el 500 G 5 o= L — [ugj
- CsA fast reset (baseline recovery). Reset procedure takes Optimization towards varying dominant noise contributors.

some fime (150ns + 250ns)

» Reset itself causes dead time for shortest peaking times
(e.g. pulses, which would be injected in this time frame will be lost).

Wm Optimization towards varying dominant noise contributors.




“ CSA reset for baseline recovery ® 0 0 «

2

eavtr g et e e Ve A

Transients of same polarit
as a signal (potential threat

I T e S I S I T

0.64 fC

May trigger timestamp for lower
Shfast thresholds
But will not trigger hit.

Holes

SHfast

Q,=4.7fC

Transients of opposite
Polarity (no threat)

~ Resetactivated | e | EleCtronS |

- Intrinsic dead time decreases double pulse performance but helps withstanding

long pulse trains (with the same AFE conditions)

- Maodification for final ASIC: shortening both trigger time and reset time

Logic

A
v

170n 280n

DISCRIMINATOR

0

100n 200n 300n 400n 500n
Time (s)

600n



Measurements — in-channel 5-bit ADC

AGH

ADC S-curves afrer c_:alibration

Number of counts

(%)
(92
[=]

300

(o =:0.75 mV (vs;i 12.3 mV béfore (i:alibrétion)

250

200

.........

150

100

50—
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%

40 60 80 100 120 140

160

180 200

220

240

no
41
o

200

150

Discriminator threshold [a.u.]

100

ADC Linearity

llllllllllllll

—=s— Not calibrated ADC
—=s— Calibrated ADC
(] Trim correct. from typical value

.............................................................................

Slope Spread O 8%
after correctron

Slope & limits Controlled gIobaIIy
Threshold corrected locally :

Fast comparator offset calibration

Pulse amplitude [au]

1,2
w0 Effective threshold @ampcal=32 LSB,1.67 fC
before trimming: #=7.72 mV 11
aﬂerlnmmlng a=1.12 mV
30 2
§ f 5
22| ad after trimming %9
= [m]
— <<
< 5C /93 e
10 |
m
o —
0.04 0045 005 0055 0.06 0065 0.07 0075 008 0085 06 !‘ﬁ"
effective threshold (V) "y

50 ........................................................................................................................
- (8-bit trrmmrng per comparator)
=1 _ L L L 1 l il L L L 1 L 1 1 Il 1 ! L il L l A L L L l 1 1 1 L l
50g 5 10 15 20 25 30
Discriminator number
ADC VREF Radiation ADC VREF Tempco
ADC_VREF N B oo ADC_VREF_N
[ ]
° ® ADC_VREF_N 0,891 ™
* - 0,8% 0,89 . '. " -
e | 83 ppm/degC o °* o™ et A o
@ e FEB 2 20190606 beam0-2Gky %° 0888. L]
®FEB_2 20190606_beam_0_2Gky e o ° 0,887 ° ! 8 ®
° FEB_2_20190607_beam_0_10Gky ... [ L4 0.886 L] ®
L ®FEB_1_10Gky_2weeksanneal [ ] .’ L4
L ) ® FEB_1_10Gky_2weeksanneal ° L ] 0885
N FEB_2_0kGy_DAC._test 0,884
-60 -40 -20 0 20 40
10 20 30 40 50 60 70

6-bit DAC



ENCJelectrons]

Measurements — noise performance

External COG capacitors

Noise vs load capacitance

seew=e= Board_cap_18-40pF

sm=mmm== Board_cap_1-15pF

1400 F—------mevvmeeenees .. ......................

imvﬁia Board_0_cap

SR

1000

800

600 i .- AHUHHHHE - _ .................

0 20 40 60 80 100 120

Channel number
Channel

T

1800

® Electrons

—
)]
o
o

Electrons slope= 22
Holes slope= 28

ENClJelectrons]
=
S

1200

1000 280e—rms@0pF
(no wirebonds) :
8ool.. .. ?

400L—

® Holes e reees

600|.. .ge M . S — "

0 10

ASICv2.1 Setup with sensor

2400

ENCJelectrons]
[y ]
=

1200

Best noise for two |
shortest peaking times >

"+ FEB_electrons = |
—+— FEB+sensor_electrons : 5
1800 g FEB+SENSOT Ol o [

120 160 200 240 280 320

Peaking time[ns]

30 40
Input Capacitance [pF]



« Standard configuration:
- ISEG MPOD HV
- Wiener LV
+ Tested configurations:
STD with mSTS box grounded
STD without box GND
Keithley 2410 as HV
Battery as LV + MPOD as HV
Battery as LV + Keithley 2410 as HV

———
e

>
(=)
I

% i ASIC_7_FEB_2_differeni_configurations ” I
‘3 1800 standard_config_HV_GND |H
DO 1800 Ryr--------===- e e e .
.@ ” = standard_config_HV_floating 1t il !I
@) I nnqAfAL | I i
=z i|| _._ standard]conﬂg HV Iloatmglush\eld . i | | | | il
A IR g " it ||| iIHH"”
S |||II Lo IJJTIII [ o
Qe C HIi | |' | """""""""
pf! ] lI L] | 5
m || il 5

|
(i i
1200 ”H | |

Channel number

System Noise Studies

E e
800 S — I —— "1 HVGND:655¢

| HVFLT+
SHLD_GND: 590 e

enclosure
sensor FEB POB
LV regulator N
microcable shield N I —— A A\ +sense
I L Q | + LV supply N
Ca } - (floating)
VA m.ﬂl
— -!:h r=—————
S HV+
S =1 'l HV filter | 1 N HV supply
A — e 1 CRTN | (CGND)
prms LV regulator P
r------19 C A\ /\\ + sense
Q ____ RN i . + LV supply P
By m—— P ' }'[ <e } - (floating)
microcable shield P [ — 1 \/ \7] - sense

HV FLT: 670 e

Best performance: floating HV power supply + grounded HV cable shield

* The difference between the best and the worst case is ca. 200 e.

* Noise performance of 1200 e is achievable.

Courtesy: Anton Lymanets

Standard configuration + GND box

72200077 i : :
£ 00001 l ................ _ Noise_Analysis_GND
2 —— ASIC_3_FEB_1
5 18000 — ASIC_7_FEB_1
& —— ASIC_3 FEB_2
16000 —— ASIC_7_FEB 2
140005
12000 i | I
10000 23 - A N..cd.nn.f
i LA e
il | i
F , :
6000/ |\|| i il |\|!|| I!” Ill .
I ||\ ”l hl\l: | "'| i x' i
ao00 E I| il | || | “I.!”I”I\ |
2000F
E. N R
0 2 26 % % oo 120

Channel number



Measurements — noise performance with

Ul

AGH Single ASIC+FEB-C
ASICV2.1

1400

1200

ENC [electrons]

1000

800
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Noise ASICv2.1 “
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E |ECtI’0I"IS .‘T. Serssssssssssnsnssssenssnssanssnmssnns srnsansmanfuons

400
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200

(=)
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o

Channel number

SEensor

Hamamatsu Sensor (6xé6cm? & éx4cm?) in PCB + FEB-C+ASICv2.1

N
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®
o
o
|

1600

1400

1200
1000 |-

800 [-

Noise_analysis

—— Sensor_6x6_holes
Sensor_6x4_elect

Sensor_6x6_elect _ GG

SenSor_Bx4_NOIES ..o b

600 —




i Throttling =B B

AGH
Simulation with realistic beam intensity fluctuation. The average event rate «cbeam intensity;

Beam intensity resolution is 20us. The event rates obey Poisson process during each 20us.

Communication structure ) Beam intensity structure (resolution: 20 us) | 210° Absolute good Events
| ASIC | [ cm | | LS | 450 ;_ Expected all events
‘ 2 400 = All events
- E 2.5 —}—Good events in "Clear" strategy
et 5 350i —<—Good events in "Stop" strategy
- C , ——Good events Without throttling
nts the number nr. FFI(FIFO Full ll‘ntcd on the F‘F]s from all G.) C [
ports g CRIs. the TFC decides il — . . .
By atoae cutuate || (s vl ot | 300: Bandwidth limit of
wn C .
ALERT ACK{LI%m: can be re- Alert un{it}rca'c\ When thr ullhifh‘ tnggered, q-) 250 C l- 5 [ rea dout
emitted every controlled period KGJASTC status bits status reset command is sent 6
if the status bits are not cleared. immediately. to the FFL E 200 “ » H
M
1 150 #
100
50
0 1 | l 1 \ 1 1 \ 1 \ 1 1 | | 0 ! ! ! . ! ' ! !
0 2 4 6 8 10 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

Time(ms) Normalized hit rate

“Stop” strategy: stop accepting new hits, drain the ASIC channel FIFOs, then restart accepting hits.
“Clear” strategy : clear the ASIC channel FIFOs, then re-enable data taking as soon as
possible.

Courtesy: Xin Gao, FAIR



Back-end, data path ® & o ¢

AGH
SORTER LOGIC
TRIGGER_CH DAQ_STOP FLUSH_FIFO drop data with
¥ bad parity _p+a
AFE € SYNC,| *P | FFo
(——>» aoD F—» VALIDATE |
data drop e 8 ACTIVE LINKS
when FIFO full VALIDATE [ S N v P
q | CO':;_‘(SQRE g SERIALIZER
time<13:0> : ‘\ P
energy<4:0> | fe_data VALIDATE [ BN R SERIALIZER
; ’ = g — | COMPARE COMPARE INVERT,
missed time tme [P ADD [—¥| FIFO SERIALIZER
parity <12:6> <12:6> PARITY 29x4
igctif?j§0<>7.'0> _p| VALIDATE ¥ SERIALIZER
SERIALIZER
TRIGGER_CH VALIDATE =P L
v * q COMPARE ”
AFE | tem [sync, | temp " temp’ <‘1”;g> #1[01]#2 -
—» ADD [P VALIDATE |- '
_rdy 1 ]#0
v msb_sel wmsb_match 00
count missed count FIFO AFULL WINDOW GEN rotating window
- for time <13:12> validation
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V64* 64*
ESD-CHIP
i 1
VSS Vsub Vss Vsub

(PMOS: W=264pm L=280 nm,
NMOS: W=216 pm L=280 nm)

28 test structures

VootV
.

ot
VSU b Vss VSS \_/ -

sub

(DIOP: 200 pm X 9 um
DION: 200 pm x 15 um )

Vprot Vprot

VSS Vss Vsu b

o 10

Curr
RPORFRPNWRAUOIOON00O

ESD protection - temperature

Leakage current into CSA amplifier vs Vin for
different temperatures

CMOS @58degC
¢ CMOS @54degC
CMOS @37degC
e CMOS @25degC
DIODE @60degC

® °
° hd ¢
°
°
° ° ° ° ° ° ° ° ° °
0.3 0.5 0.7 0.9 1.1

Voltage at the protected node (V)



ESD protection - radiation
“]JJ ®© 0 0 ¢

Leakage current into CSA amplifier vs Vin for
different irradiation doses @24degC

lll

0 L L @ @ @ @ @ @ @ ® @
0 0.2 0.4 0.6 0.8 1 1.2
CMOS 0kGy CMOS 2kGy CMOS 4kGy CMOS 6kGy

ES D- C H I P -0.5 ® CMOS 8kGy ® CMOS 15kGy ® CMOS 20kGy ® DIODE 10kGy

<
1 R % 15 .
VSS Vsub Vss Vsub N ! : ! °
(PMOS: W=264pum L=280 nm,  (DIOP: 200 um X 9 um _2 P T .
NMOS: W=216 um L=280 nm)  DION: 200 um x 15 pm ) e o T,
2.5 * *
28 test structures Current doubled after 10kGy ? e

Vprot Vprot

Voltage at the protected node (V)




Testing of XYTER2.1 ESD protection level with
“ESD gun” from emtest :

Used ESD generator: Internal circuit:
\ charging discharge
switch Rcharge R1 switch
" 1 ¢ 1 " discharge tip
50 - 100 MQ J- 330Q
+
V1 c1 .
| about3A @ V1 = 1kv R
Typical waveform of xR tefj"“ :
ESD generator output // analog
current: E / signals
g )
| N
« An ESD pulse of up to 1kV on an analog signal line will
damage the appropriate channel, but not other channels 10 %
or the whole ASIC.
« With 1.2kV on analog signal lines there were CSA register = [P 1
read/write errors, so the whole ASIC was affected. I e
60 ns
. LVDS:
Analog channels failure After +/-500V ESD pulse A N
+/- 1500V @ LVDS signals: Sync and Communication OK
B 1200 > on every secon d Cha nn el +/- 1700V @ LVDS signals: Sync and Communication OK
§ r " +/- 2000V @ LVDS signals: Sync error, no SOS received
) IR JRS— e :
® o Dbefore ESD test Handling and bonding
P - | . does not cause problems
m%%wﬂ%m A good channels m—)
| damaged m—)
200
; Chann9|s Y 2 ® i e 100 120
R e Courtesy: Ralf Kapell




LDO Vout during irradiation

LDOs development at SCL Chandigarh

Output noise (100kHz to 100MHz) < 70pV RMS
Final size: 5.7mm x 6.2mm

Two versions: 1.8V/1.6A and 1.2V/1.6A

4 external parts (2 Rs, 2 Caps)

m—r Proton irradiation campaign successful
e after 10kGy change Vout < 15 mV even at 20kGy.

www.agh.edu.pl
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Encapsulant issue:
— SMX2.1 with existing damé&fill solution cannot withstand +40°C.
( Polytec UV DC 2257, hardness 73)
— SMX2.1 with Dymax 9001-E-v3.1 (hardness D43) is still operational at 83°C+.

I Manufacturing / Yield e o e e

Irradiation tests of new encapsulant are in progress.
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Testability

AGH

»  Pogo-probe pads -> testing without wire-bonding OR wafer prober DURING ASSEMBLY
»  Multiple potentials available on pads -> faster wafer-level testing

»  Global ADC input -> faster calibration
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STS-XYTERZ2.1 was fabricated and thoroughly tested as a read-out of
silicon micro-strip sensors + micro-cables and GEM detectors. 128
channels, self-triggering, time (3.125 ns), amplitude (5-bit) digitizing in
each channel.

- STS-XYTERZ2.2 Engineering Design Review will be held on 15.11.2019
- Submission targeted at end of December 2019 (production release in June 2020)

Some of the changes:

- Diagnostic: more potentials added for on-chip monitoring (all VDDSs)

- Layout: reduce risk of short during bonding of digital power

- Analog: implement diode-based ESD protection of the inputs

- Analog: fast reset modification: improved timing — full reset only for typical charge ->
reduction of intrinsic dead time

- Digital: fix read-back of 5 registers
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Very recent results: 34th CBM Collaboration Meeting, Kolkata 2019, CBM Progress Report 2018
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