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NAME

IC34

LAYOUT
(20:1 SCALE)

EXPERIMENT ATLAS

SUB-DETECTOR | CATHODE STRIP CHAMBER (MUON ENDCAP)

Cper RANGE 40 - 150 PF

CIRCUIT CALIBRATION, AMPLITIDE (PREAMP/SHAPER, TRACK+HOLD, MUX), TIM-

ING(CONSTANT FRACTION DISCRIMINATOR)

NO. CHANNELS

8

CHIP SIZE 4.75MM X 5.29MM

PACKAGE 84-PIN CERAMIC J-LEADED CHIP CARRIER

GAIN 5 - 20 MV/FC, PROGRAMMABLE IN 4 STEPS

PULSE SHAPE BIPOLAR SEMIGAUSSIAN WITH 130 - 550 NSEC PEAKING TIME, PROGRAM-
MABLE IN 4 STEPS

SIGNAL TO 250 FC

NOISE 1800 ELECTRONS R.M.S. (WITH FASTEST SHAPING, Cpgr = 65 PF)

POWER 70 MW/CHANNEL

COMMENT FACILITATES DATA-DRIVEN READOUT ARCHITECTURE (NO ANALOG PIPE-

LINE)




966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

awn buideys pue ureb sjqewwelbold Ajenubiq -
[duueyd yoea uo Joreulwnosip/iadeys 1seq4 .
SOWDO wriz

aoueloeded ybiy 1o pazis dweald

XIATdAY Ol Jejills  »

Haav x:EH o._o:ﬁ A Hm__w_ow_mm v

as|nd

. uoneiqIEeD
T e
¥30003a T A._.

dwy = —
1eyng - - _ ._._m\
-
layng eleg pue oAV oL — \|A | A A S

- suog
Hoy L Joreujwinosip/iadeys 1seq o
T
Su 00/~
xnpy ~ SSUIIMS _wa%%% %%_M dweaid SdIdLSs
Budwes

.

T+N dIHO OL

DISY pu3 JuolH -- SJIUOIIO-|F 1NOpPeay P|OH-pue-3oell




966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

20T~ suojoyd -
,-0T~ SU0IIN3U -

:01 AJIAIIISUSS PaINSEIIN o

Sapo

-yied Jo uoneluswbas Areuligie 1SoW|y e
saAniwlid 196011 e

(suy~)Bulwi] -

(WOT - WWT~) 91BUIP.I00I 9SI9ASURL ]| o
(ww oG ~) uonnonuls

-U02%38J WNluawow 10j uolinjosay YbiH e

S3114dd0dd

g-OH™ ul uolleaapisuo)d Jspun e
XIN3IHd pue

'SY1LV ‘SO Jo ubisap ay3 ul Apuatin)
INTS/DSS 40} 1uswdo|anag uo dn mojjod -

siaqueyd ped/duns spoyred




966T ‘0¢ 190 ‘louuog 10S9O SV1LV

12661
[ewaix3

= g
%30[D
npeay
PIGH/IEIL CO_QGEOM_.N
> uels
duy Bulwung Aaa)
oadWH
\\\\\ Wo%mﬁaso _ g - 0T
| |
I\ R woISAS uolriqie
f fﬁﬁﬁfﬁfﬁfﬁ \\\\\ suomwelarey |
| |
XIATdNY || XTTdNV ” .XW4&§<. : 7
1LLLLLARL LD 111111111| ) ) |

xajdwy/ueyd 971

|
|

|

|

|

|

sJaljjdwsid | g , 7
Ao A A A TA A A |
|

|

|

|

|

|

W =1
=W - =
M | =
“Nguomiares = % | OVAVO |
- JOONOONOCROON g OV
sdns spajed e e e - J

wa1sAS uonisinbay ereq say




9661 02 120 '10UU0D.0 'd SOIU0NI93I3 OSD SYILY

Ter Tto Ty

H_HNO
| o | ™ H%o e}

sduns muo<

SlIM 3pouy
(a)
st e
ww €9'7
ww Gz'0 -
SOINOYLO313 mo_z_hﬂw_ohm_o,m%%
W Q'] — LNoav3iy 3IdJONY 3JA0HLYD
(®)
ww gg=m wwgeg=s

i M sdins Ll S TT .
|poyre) wwgz=p
| ||

5 —{—-—-

wrl og =d saim apouy

S3dIM

uonanisuo) lsquweyd




966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

(9%) uoneues

uolleaqijed ayl 1ae Aep auo - weaboisiy uado
uoneuaqies ayl 1aye isnl :weuboisiy pspeys

Ta0bIe(d painSeall pue pajoadxa Usamiaq aouaiafid

s|auueyd Jo JaquinN

(04) abreyo pajoslul
di1yd e UIYIM S|auUURYD 104 UOIIDB1I0D X{|B}-SSOID e 00g 002 o1 0

Su 0g > 01 p|ay maxs Aejap p|oy-pue-yiel] e

Jauueyd 00e

A13A8 U0 J0119eded awes Ylim uoijeaqijed . Jenpia

-Ipul,, PU02as Ag suolelieA Jolioeded 10 Pa1991I0) e oor

1) [etwou/ljod e

awn e 1e pas|nd [suueyd Yy A1ans Jo sdnoab e 009

(sunoo Hav4) spndwy

[auueyd A1aAs8 Uuo saolioeded aouels|ol T ‘4d2 0 e 008

nmhjnmoo.h& | 1 1 1 1 1 1 1 1 1 1 1 1 1 OOOH

uoneiqIeD




966T ‘0 PO 'Iouuod.0 'd S9IU0NY9IT DS SYILY

(xe|resed 10} pa128.1109)
lojewl||joo 11|s woJd} wnnoads uonisod Ael-x

(wuw) x
19 09 65

= — T T =T T 0
C — =z
C ] c
— — 00T 3
o
— ] mm
— =002 o
r 1 (9]
- ] <
— — 00€ 2
7 e - (a) 3 7

SalIM~. sdig &UOE@O\ C R TR B B L1 00

| K 0L 09 0S 0
— EYITTYTTTTIVTYVYTTT 10 2
|/ doreuwnioo NS = 001 2
HHose - 1 2
/ = = 00z =
I/ C . S
gwg - ooe 2
= - CER

99 T 1 R B Lo by T 00

S}NSo wn_mm



966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

(pd) abieyo spoyred
80 90 ¥'0 20 0

uonnquisiq abreyd

— 00S

|
SIU9AS JO JaquinN

— 000T

00ST

a|lJold weag

S]U9A9 JO Jaqunn

suony AB1su3-ybiH yum sjuaswainsea|n




966T ‘0C 190

‘Jouu0d.0 ‘d

SOIU0JIO8|3 OSO SV1LVY

(su) swn [eaLue 1saljieg

uonnjosay awi|

00¢

(0[0)7

009

SJUBAS JO JaquINN

(wrl) sjenpisay

002 0 002-
N | I_llil_... o — Ode [ _ [ TV Y 2 ] O
— — 00T
L _ <
- _ D
- - =1
w2z ="% _ - 00c @
H | | _ | | | _ | | | H OOM

(wnl) sjenpisay

002 0 00Z-
— T T = 0
= = 000T
- - m
— — 0002 §
- - =
— wrlop = "% 3 ooog ”
- | | _ | | | | | | = OOO._\

uonN|osay uonisod

suony AB1su3-ybiH yum sjuaswainsea|n




966T ‘0¢ 190 ‘Iouuod,0 ‘d

SOIU0JIO8|3 OSO SV1LVY

09

9|buy dins-01-weag ‘SA

(ea163p) g
0C

0¢

ov

09

(wrl) o

a|buy alipn-01-weag ‘SA

(ea163p) ¢

LA L R B B

T

LA I B

111111111

|

..
llllllll

0S

(wrl) o

00T

0ST

abuey)d apouy ‘SA

(od) abreyp spouy
T

%AAAAAA T

uonNjosay uonisod

0T

(wrl) o

0T

suony AB1su3-ybiH yum sjuaswainsea|n



A DR
BOEL 1M LT

966T ‘0¢ 190 ‘Iouuod,0 ‘d

SOIU0JIO8|3 OSO SV1LVY

HOH AIpasu T

29SU $9'T = O

iyl
DA OEE TUD

ALIDOE
oAl

i

PRI PR ""‘I""—'

T 0
afiprany

SSEN00E SUNg HeL

parenwis

painseaw

parejnuwis

painseaw

Joyeulwnasiq

v

*

+

v

t—— - _ _ _ _

——————— _ _ _ _ _

\onuod Ured v b
4

+e
=
el
— o \
ont©
At

+e———

+<4———
+a————

[43

———— — — —
- ——— —
o —————
—— =

9T

t—— - — — — —

0z

(Dy/AW) ureS

(o@su) awiL Bupread

9'0-

€0+

srlg

|o.1u0D awi| Buideys pue ures

SHNSay Ol PIOH-pUe-d€l] SOND




966T ‘0¢ 190 ‘Iouuod,0 ‘d

SOIU0JIO8|3 OSO SV1LVY

Nt

m©P

VI

00€

009

006

00cl

00§}

o .
Ga\

<

4"

9T

0¢

4d/. @ ‘ado|s asloN

-9 swJ ‘0ON3

1305,sN + HDNT = ONT

SuooT Su00z SuooY stit
(e i
L [ - i 00 S5d i nn
i
. o 14
(dH) il
sowo wriz't L
e i 1 E.m
a I.“Ill . = .rlll.rl m
- .--..-. o
[ Gl
|..|||.|.
T o)
- sowo uroz =
g
]
9SION

SHNSay Ol PIOH-pUe-d€l] SOND




966T ‘0¢ 190 ‘Iouuod.0 ‘d

SOIU0JIO8|3 OSO SV1LVY

uon

-eoljIsreds Jnopeal 1o} Ssjuswbas oel) [e20] WO}
0] pasn ag os|e ued ‘palinbal SINdINO "JOSIp
awn

1nopeal + Aouale| T Jaye [nun pesp si dins
yead ay) 1e Ajjoexa

peal pue uanum si dis Jad ajdwes auo Ajuo .

(su)awn

oos ooy ooe 0oz ool 0
i  Dg-

| oe

- or

—
=
=

039

- og

-1 agil

>0 = = © O

L1 LA 1 L . 1 Lorl

Bulldwes uanLqg-ereq

(¢)

a|qissod sas|nd Buidde[)ano JO uonN|OAUOI3P
paJinbal sioreulwLIoSIp ou
Ssg[awipeap aq ued

1o peal sajdwes OT-G

01 uanum Ajsnonunuod ssjdwes wJiojanem

oo

(su)jawn
ooe ooe

ool

oos

 oeg-

\l‘i/‘. 4]
: : L oe

X

- or

08

- og

Buldwes uaALg-420[D

-1 001
- 02l

Lowl

(

Aelre J010edRD

=
E.

=20 - = oW D

Sa1nya)ydly buldwes




966T ‘0¢ 190

‘Jouu0d.0 ‘d

SOIU0JIO8|3 OSO SV1LVY

1%

S||92 abelols

Bulldwes uanALg-ereq

vd

Xd

110
17— LNOGY

ad

Jladeys wvd

Xm_._.\._un_._.HZ

S||92 abelols

Buildwes uaALg-)20|D

Sa1nya)ydly buldwes




966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

piEoqiayion spien) Juaasipy
asind 1se;
PABOQIBYIOMN WOy Ni0MIaU \H
(LD L-287) NX8 191 ojesedwon HS e
H 96 H
ﬁ WoNx8
fﬂ._m__o.::oOJ suag =~
\ﬁ inopeay L BEY Sl
ippy pre Y
( 88
NVH < 0AvV< XNN VoS HS
-
msp ipps v
plEOQIayIoN sugoiL=" ¥

alIn12911yd.y Buldwes uaAlg-420|D SIND

Sa1nya)ydly buldwes




966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

duis
Jad arey

90T  SvOT«S SvOT  PvOT«S 0T

00

suoneoo| abelols ajdninw yum Ing usAup-ereq ‘g
VOS yum Buijdures usaLp-42010 ‘T

.suolnjos omp

99SN € Ul IH T< JO "qoid

ueollubis si Aguale| 17 48d 1y auo
ueyl aiow Jo Aljigeqold ‘zHY 0G ~ < sorel duis 1o} :ADNIDIFAAN]

SLMT ~ ON3
Se SaSsealdul DNF Ssallas ¢
Oy L+T)ul ~ 1990

10yap ansijieq Aq paonpal si [eubis T .
_ma_wmmm
:N/S ul uonepeiBap sasned awi Buideys Ja1ioys ML SOBE ST Oms ot
7 7 00"
g=N/ / , ~

095U 00T ~°L SVTLV 404 ffo BN
09sU 00L ~°1L  :OSS Jo4 S =

>

Nl

(e1e4/1)X(0Z/T) > sL dnajid pioAe 0] :TNIL ONIAVAS Y

29sN € Ul suy N 4o ‘qoid

"pPaJapISu09 aq 0] sey uonedso| abelols : = = g .
91buIs ' yum ainjauydse usalp-elep ay Jo Aouaoiaul ayl ‘g N
pausaloys aq 01 sey awi buideys ayl ‘T S

<= DSS Ie ueyy Jaybiy sawn 00T-0T dJe SY1LV Ul serey

Sv11v 01 ubiseg W39 Bundopy




966T ‘0 PO ‘louuod.0 ‘d S21U0JI99|T DS SYILY

oasu‘d]
000T 008 009 (0]0)% 002

o

N
n
idog=18pD o8
jdooT=19p0 —— ) 52
o
L = o

o

Jasu ‘d
000T 008 009 00} 002

o

o

(S

o

(4dog=19pD) ONT - IS

4dooT=19p2d) ONT
pelos||0) abreydy —— .
o

olmey N/S uo swi] Buideys 1o 1093




966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

09S/SHAD €2 = 2€0TKe. = deopus Jad syes ereq
AN :deopus Jad siaquey)d ‘oN

29S/SUON 2/ = HTXOV PF X 892 X 0Z X 0T X G X GZOTXS'T = Jaqureyd Jad ales ered

ZHIN OV aley Buissol) weag

ZHY 0T aley 11

89/  Jlaquweyo/sjauueyo uoisioaid

0Z a|dwes/sig

0T dins/sejdwes

S ny/sdins

Wi GZ =05 X§ ealy duis
WO/ZHA G'T xn|4

arey ereq



966T ‘0¢ 190 ‘Iouuod.0 ‘d SOIU0JIO8|3 OSO SV1LVY

966T AINC ‘0’z uoIsIaA 1uawnodoq ubisaq ‘. siaqueyd uonyy deopu3 SIND 0] SIU0JID9|T pug-1uoid, ‘e 18 ‘uosnbie4 '1 9
8/T-/9T ‘€66T AN AN ‘86pIY 1NUISaYD ‘SIap!||0D 31NN IO} SOIU0IIOS|T

Uuo “JuouI paIY L 00i1d ‘NI Jo) sisqureyd ding pue gespoyred Buiejodiaiul 1o} $OI puU3-1U0IH JIYNJOUOIA,IOUU0D.O 'd 'S

628-128 ‘S66T "bny

‘(P)zy "19S "]oNN "suell 333 ‘Ssiequeyd dins apoyred bunejodisiul Joj O] Buissadold [eubls SOWD 8SION-MOT, Jouuod.0 d

/ST (066T) 882 V "UIBIN pue “iisu| "[onN *, - X31dNV, “[e 18 ‘a|jiAneag "3

NIN 01 paniwgns ‘ s1aquey)d duis spoyied Jo uonnjosay 3aell a|qnod, e 18 Asydrel ‘A

S

-0t (S66T) 2GS V WIN ‘.Wweaq 1sa) e ul siaqweyd duis apoyred Bunejodiaiul Jo uonnjosay Buiwi] pue uonisod, ‘e 1@ azouag '9) ‘T

N

Soduolv)oy



	• Similar to AMPLEX
	• Preamp sized for high capacitance
	• 2 mm CMOS
	• Fast shaper/discriminator on each channel
	• Digitally programmable gain and shaping time
	• Follow up on Development for SSC/GEM
	• Currently in the design of CMS, ATLAS, and PHENI...
	• Under Consideration in LHC-B
	• High Resolution for momentum reconstruction (~ 5...
	• Transverse coordinate (~1mm - 1cm)
	• Timing (~ 4 ns)
	• Trigger primitives
	• Almost arbitraty segmentation of cathodes
	• Measured sensitivity to:
	• 0.7pF, 1% tolerance capacitors on every channel
	• groups of every 4th channel pulsed at a time
	• polynomial fit
	• corrected for capacitor variations by second “in...
	• track-and-hold delay skew held to < 20 ns
	• cross-talk correction for channels within a chip...
	1. G. Bencze et. al., “Position and Timing Resolut...
	2. V. Gratchev et. al., “Double Track Resolution o...
	3. E. Beauville, et. al., “AMPLEX - “, Nucl. Instr...
	4. P. O’Connor, “Low-Noise CMOS Signal Processing ...
	5. P. O’Connor, “Monolithic Front-End IC’s for Int...
	6. T. Ferguson, et. al., “Front-End Electronics fo...
	• waveform samples continuously written to capacit...
	• 5-10 samples read out
	• can be deadtimeless
	• no discriminators required
	• deconvolution of overlapping pulses possible (?)...
	• only one sample per strip is written and read
	• exactly at the peak
	• strip is dead until after L1 latency + readout t...
	• discr. outputs required; can also be used to for...

