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Introduction
SVT Silicon Scheme

Inner Barrel

« Thinned silicon bent around beampipe
Inner Barrel (1B Outer Barrel (OB
e Shebsalian iy « Use wafer-scale MOSAIX from ITS3

Outer Barrel and Discs

« Smaller Version of MOSAIX with

minimum necessary changes (EIC-
Electron and Hadron Endcap Disks (EE, HE) LAS)
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Ancillary ASIC

Why AncASIC?

« Some MOSAIX/LAS features require adaptation
to stave/disc operation:

truly cylindrical
detection layers

« Point-to-point slow control o ot
. . . ¢
* Point-to-point powering «03\\&06@
« Precise negative back bias OQ?\O(‘)‘((\Q
e May be technically unfeasible to integrate these https://ep-news.web.cern.ch/content/alice-its3-clears-major-milestone
features in the LAS
MOSAIX
 Limited prototyping T T
RN R TR R AN AR RN AR
« MOSAIX schedule is an external dependency
«  For these reasons, develop supporting ASIC P e P e e
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Ancillary ASIC

Why AncASIC?

« Some MOSAIX/LAS features require adaptation
to stave/disc operation:

« Point-to-point slow control

\4

« Point-to-point powering
» Precise negative sensor bias

v

« May be technically unfeasible to integrate these
features in the LAS

« Limited prototyping

« MOSAIX schedule is an external dependency

* For these reasons, develop supporting ASIC
instead
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Serialised Slow Control interface from EIC-LAS to I[pGBT
SLDO for serial powering
Local Negative Voltage Generator

Develop independent supporting chip
 Development decoupled from MOSAIX availability
* No modification of MOSAIX needed
* 110nm XFAB process
* 4 MPW runs a year
e Cost effective



Ancillary ASIC

Why AncASIC?

« Some MOSAIX/LAS features require adaptation
to stave/disc operation:

« Point-to-point slow control
« Point-to-point powering
« Precise negative back bias

« May be technically unfeasible to integrate these
features in the LAS

« Limited prototyping
« MOSAIX schedule is an external dependency

* For these reasons, develop supporting ASIC
instead
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Technology Selection

XFAB XT011
 110nm BCD-0on-SOI Technology

« SOl - permits floating grounds for negative voltage generation
« Thick copper top layer — very low resistance for power dissipation
« High gate density — suitable for AncBrain
« All design sites have experience with XFAB
« Radiation hardness untested
« ePIC radiation requirement low [1]

« Derived from a previously tested technology [2]
« Test structures in fabrication
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Shunt LDO

SLDO
« Serial powering required for services
reduction

* Reviewed with external participants

« SLDO test structure (including pre-
regulator) submitted March 2025 (UK
funded, submitted via Europractice)

« EXxpected back September 2025

« Test system in preparation
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SLDO Test System Plan, courtesy of Andrew Hill, UKRI-STFC 2
Daresbury Laboratory



Negative Voltage Generator .......o.covmnmen

5-sta echar e pum
g ge pump

I2C block
NVG e
fil
« Local generation of sensor bias voltage i
needed due to combination of serial i -
powering and low bias level (~1V) Used i
roctyp & “ iiiiiiiium o
. . . prototype |5 D
* Reviewed with external participants ALl e il
o e R
« Test structure submitted March 2025  control loop S GO R
. HEEE !H!m!!ﬂ!q!!!ul!!!!!l!!!!!!!”!un H!!!!!!H!!!!“H AR
« Also included transistor test structures §o° 130 um §
and other blocks ‘0&0‘ W " il
° “e(\‘ "'\O \ * Size (not including tEe I2C block)
 Expected back September 2025 C:ab"“'a

e Test system in preparation ___________________________________________ ;

Voltage Controlled . .
| Oscillator | —>| RF Driver |—)| Charge Pump (main) |—l—> VNEG

—>| RF Driver |—)|ChargePump(aux] }—>| GS‘ZS::W | | Voltage divider | 20:1
-1.2V
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- AncBrain Plan, courtesy of Arif Igbal, BNL
I l C ral I l SCin 2 == GodDrver/ = gt: n;

Buffer
oML SC_in i

e
] 2 Broadcast
Transceiver g o E signal ERESET CRSTB
e E, k] Generator SYNC GRST_b_n_i
g i BAE
- S g E 8|S | Clock Divider dk_5M I_. SYNC
=< ;I module_addr(2:0] Address E_ (G| 1 SYNC n i
n C ral I I soral j Header P FRTE ddress_match (TSN LIS
to i eader Parser | — b R ey S Manchester
Parallel £ — IDLE Encoder | 3
arallel AncASIC_ID[2:0] rstn P 2
C t T r T T . |
onverter payToad[35:0] _I {hardwired) payload[39:0] -~ defaultvalue (0) E
dat: 1:0] U Parallel to :
a_type[1:0] ADDRESS_CHECK Data 5 IO | b data i LASSera
- - - ClLin2 data_type([1:0] Mux ria it [
[} = ML CLin_i DECODE_DATA 5 'a || converter fransmitier] &
equired for services reduction [ Jes : | :
Transceiver Lol IPGBT,| MprocEss_LAs/ i & & o
PrRe) Decoder o _ o o, = SC SRV WR p i
=2 ctrl_internal error_LAS INTERNAL, o
G | / o 2 |3 SC_SRV_WR_n_i
I f c$ error_internal | | BROADCAST & il =
- . " . @ &
Register File | enable _signals SEND_RESPONSE — 3
and COI Itro 0 NVG al ld SLDO Clock Recovery /| SKLSCLM - =€ = — 1z B s
Synchronization retin ERROR E ) _E
) in |o
mwe —l g Clock D.nmam timeout_flag | LAS Response
. £ Crossing / Timeout
Centralized error_IpGBT timeout_flag|

Synchronization Counter
Error Handler [“orror LAS FSM_reset_5M SC_SRV_RD_p_i
Parallel to error_internal error_flag_LAS SC_SRV_RD_n_i
= Serial 1 — mux_sel_IpGBT I~ e
° ore moauies compiete, wWorkin comerer | 8 |
, !

e § SC_CORE_RD_n_i

pebt[67:0] '[

Data | error_response[67:0]

LAS_data_in

. b M i G o] o Serial | SC_CORE_RD _p_i
5 ux respdnse_formatte £ :
H 5' respqnse LASData ne_data_las [39:0 < to - LAS Serial
! g Buffer T 2 Parallel [LAS_r¢_data_i| Receiver
2 1 2 Convert
SC_out Y] Temperat 8 3| | converter
ML & NBVG |_ & Temp ._|T°’““ e Alternative Watchdog P 3
Transceiver L] Threshold - Power Supply Timer & =
o 3 Over- T_Critical L i 8
2 00 0a <9 omparator e— . T_Criti Supply fag & Decoder | §
5 g (x4) 5 3 Temperature (hardwired) K s <
= 4 =z Flag x

.....

- - ] ] b Modules and ————— System Clock (SCLVI=160MHz or 320MHz2?)
® a n S u I aS a r I rS IpGBT Interface Data Processing E cuoport Slow Control Clock {5MHz) LAS Interface
O I I I O and Control Unit i i Suppo Error Signals

« Hardware emulator in preparation
between LBNL, ORNL and BNL

KCU105

Clock generator

PiGBT (status monitor only)
VLDB+

ETROC?2 test board

ARl S

~
- d ~ o .”‘
UC el oy

Facilities Council a0 4a13gr ;) Drookhaven

National Laboratory

Electron lon Collider, 10t EIC DAC Meeting . — 11

Hardware mockup, courtesy of Zhengwei Xue, LBNL



AncASIC Overview
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Progress, Next Steps and
Ongoing Challenges
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Progress, Next Steps and Challenges

Progress and Next Steps

* AncASIC requires three main blocks. Prototypes for 2 have already been submitted:

@+ MPWL1 (NVG) March 2025
@+ MPW2 (SLDO) March 2025

Work has started on the next components, and planning for further phases:

 Complete MPW1/2 Test Systems September 2025 (to match out-of-fab date)
®+ Complete MPW1/2 Testing March 2026
« Complete AncBrain Design and Validation Q3 CY2025
Submit AncASIC V1 September/November 2025
Complete AncASIC V1 Test System March/June 2026
Complete AncASIC V1 Testing Aug/December 2026
Complete AncASIC V2 Design Modifications Q1 CY2027
AncASIC V2 Production Q1 CY2027 © Complete
Science and = ? In Progress
lizﬁﬂfggﬁ;’éuncn ij(@LEY LAB Broo&ﬁaven © Not started

National Laboratory
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Progress, Next Steps and Challenges
Ongoing Challenges

« Lack of Design Sharing Agreement
« Condition of academic licences
« Cannot transfer designs from RAL to BNL
* Process ongoing for more than a year
* As aresult, exploring workarounds:

« MPW2: Fully UK submission (Infrastructure Fund, submitted via Europractice)
» Future: Visiting scientists, commercial licencing, US re-design, still pursuing DSA

All time consuming, key reason for uncertainty in MPW3 timeline

» Other (more usual) challenges

» Long fab times, MPW cancellation, some specifications still evolving
 Complex design
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Conclusion

ANcASIC Status

——
CML
transceiver SLDO pre-regulator
from LBL

« Design progressing well

* First test structures in
fabrication
« AncBrain design under way

* Next steps are testing, AncBrain
completion and full integration

« Technical progress is good.
Challenges remain around
schedule and agreements.
Working to mitigate.
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