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Introduction

(mainly stuff from previous meeting)
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... from last meeting

* FE implementation via switched-capacitor
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... more from last meeting

* Reset scheme via switched-capacitor circuits
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... Still from last meeting

» Weighting functions precisely defined

Ideal weighting function, Calibration mode
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... SO what’s new since last meeting?

» FE design was frozen
« ADC specifications were defined

A prototype ADC was designed and
fabricated, and currently being tested

* The FE design is in layout stage
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ADC Prototype Circuit
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ADC Prototype Circuit

» Required specifications
» System-level design
 Circuit-level design

» Layout

» Tests
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ADC specs

Specs given by channel high level design
and FE circuit details

 Conversion rate: 3.25MHz
« Stated resolution: 10 bits
* Input capacitance: around 2pF

* Area, power: minimize (remember, one ADC
per channel, 32 channels per chip)
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ADC System-level design

« Successive approximation ADC is chosen

« Switched-capacitor charge redistribution implementation
(widely used, McCreary, JSSC 12/1975)
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ADC System-level design

« Challenge: 10-bit resolution and 2-pF input capacitance
— Implies a ~2-fF unit capacitor. Is it possible? Matching? We'll see...

— Using metal-oxide-metal (MOM) custom capacitors, and SPACESD
software from Delft U. for analysis.
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ADC System-level design

Capacitor array 3D view (not to scale)
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ADC System-level design

« How about cap. matching?
— Not much data available...

— To reduce matching requirements, 5 out of the
10 bits are thermometer-coded. This reduces
differential nonlinearity.

— Montecarlo simulations showed that 2%
matching among unit caps is good enough (no
missing codes). Maybe it is possible...
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ADC circuit-level design
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ADC layout

Circuit & pad frame is
1mmx0.5mm, fabricated
in TSMC025
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ADC tests

* Preliminary test results show that:
—the ADC behaves like an ADC, and that

—the input capacitance is very close (1%) to the
design target value.

 Linearity measurements (DNL and INL) will
allow us to estimate capacitance matching
and the exact capacitance value

* We are currently working on this...
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Front-End Design Status
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Front-End Design Status

* The FE principle of operation (switched-
capacitor filter and reset) has been
extensively tested in simulations.

* |t allows a low noise, dual gain
measurement, in a 100%-occupancy
system.

» The actual ASIC will allow us to prove the
principle of operation...
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Preliminary layout: CSA

[CFRZC

1370

G EGLT

00 TIT
| egé
-
5
of Nc“cmﬂp
it
CF_NarmOp

RET_Full_b

RST_FuII_ l—m
T
RsLFuuiﬂ =
. ;”s . ; :
RST_Full b
cs
}_.

______J§L

Cf_Phystal
*Cf_PhysCal'

3
]
T L vaa_csa
2 Z3
5
P

NATIONAL ACCELERATOR LABORATORY

g

R4 R

BeamCal FE Electronics Status
Page 20



Preliminary layout: Buffer

€eS. ... 0cE-

Vdd

pth B
M2M6
puin s —vh2
MB#11

g

|
TRliil
LETLET

5

il

PGR
Mih.3

RST_b J‘ I -|- Eg‘

overlapping T 1 ‘

£f

Ma
nch.3

13T Jil

Vdd-

Vgnd

c.e8ES-

€cs Oce-

1 Ar> BeamCal FE Electronics Status
o e M\ Page 21

NATIONAL ACCELERATOR LABORATORY




ITier
(Lambda)

384

IllllllllllllIIIII

Sondtos e oo

ravaviv.

384

tick=10

inor

v

TR
E .4 2
.... : )

srsEEErEEsy |
[Err El ] I

roooasmeoenss
Lol

: Filter ampl

' layout

iminary

Prel

100 M

ick=

JoE: £

Ma

-428

L UL BN

II|I||I||II‘I|I||&-LII-LI,;III|I|IIIII

-428

P

>

L:E S

& ;Eljwumu:uﬁ pran #youl %_T $yau PRI E R — zysu . _N

- lemy — ] - =l - = - = - o
© ©

uadnazh ~ A yTE e T | Tasnazh — o

E

_ o] AW _ )

,.J gled g 1 24

e

= = <

@ ©

= W

-

= w

" g

<

- — — — ] — — I — -

o muzumz-ﬂi’ wazH | 1o ORI eI o T 1o T 32HIZH X

Ul L eapunpuzen, 8404 | #ued : —{ #1499 jeapi w5 puzar— 7 40d W

=

<

4

[ )

»
3
)
©
)
n
7))
o
o

o
..w2

o
L5
w ©
w o
LL
©
(&)
=
®
O
(a1



Tentative schedule

« July Finish layout and verification

« August 3@ The Bean V1.0 tape out

* Oct-Dec |IC tests and measurements
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Thank you!
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