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VDS Group Meeting 18 July 2003, MPIK

HCh  \Modifications in Beetle1.3

Design Changes (on schematic level)

+ analogue delay of MuxTrack signal fix of sticky charge effect
+ improved comparator 5 bit channel threshold resolution
+ Current Output Buffer increased gain, diff. output current
+ Mux: Switch Control reduction of switching spikes
+ Control Logic bug fixes (daisy chain op., low—Rclk op.)
+ new I12C-Pads 5V compatible
+ modified test pulse pattern "+1/-1" pattern

Layout and Power Routing Issues

+ modified front—end power pads

(power and ground at top and bottom of chip)

improved shaper power routing

improved front—end biasing scheme

separation of comparator core and LVDS pad power

improved pipeamp power routing

separation of power supply of multiplexer and logic core

introduction of bias generator probe pad

implementation of 2 new power pads for logic core

(located at bottom side)

+ merged pad openings of adjacent power pads

+ on-chip power blocking in total 1375 gate caps: ~ 0.9 nF
+ improved guard ring structures n—well and substrate contacts

* ¢ 6 ¢ 6 o o

X-talk Measures
+ reduced no. of FF in multiplexer by factor 3 (414 —> 138)
+ reduced no. of clock buffers in logic core 275 —> 104
+ on-chip power blocking

This all together increased chip size by 300 um in x—direction
(now: 5400 x 6100 um?2)

. Daniel Baumeister, Sven Léchner \\\\ I II
Design of Beetlel.3 ASIC-Laboratory, Max-Planck-Institute for Nuclear Physics Heidelberg -\\\(\)\\- . I



I— = o BiagepiaH soisAud feajonN 1oy ainisul-youe|d-xeN ‘Aiojeloqe1-0ISy

[ __C) J
—— — /%/// JauyodQ UsaAS ‘Jaisiswneg |alueq

€T 9)1@ag Jo ubisag

seigeys

To

Tseigeys

1 Ik

ureys

O

INOeyS

ladeys pua-juo.i4

88°'G86 20°'69ST seigngy
1€°T0C 0£°'059 Tselqeysy
626V 20°'69ST seiqeysy
92'8.¢ 0069 Tseigaldy
8/'TST ¥9'8.Y selgaidy :selq
69°6€ 0L°LET SETIN(o}S
: 7Z'0L Zladeysy
/T'TT .
T2'6€ Tladeysy
LECT €8'CT dweaudy :1emod
['yo/wyow] ['yo/wyow]
€7 apoag 2'T 9poeg SOIUEISISS

(yo/4dg 1) 1844ng ul s10119eded buljdnoosp e
(1adeys "dsa) Hbuiinos Jamod pasINnal e
pua—-1u0.iH

21n1on11s Bulpirenb panoidwi e
(T-/ T+) ulened as|ndisal paonpal e
as|ndisa]

MIdIN ‘€002 AInC "8T

pus-1uoli4 / as|ndisa|

GOt




I— = o BiagepiaH soisAud feajonN 1oy ainisul-youe|d-xeN ‘Aiojeloqe1-0ISy

[ __C) J
—— — /%/// JauyodQ UsaAS ‘Jaisiswneg |alueq

€T 9)1@ag Jo ubisag

</LZT>Yd

</ZT1>Yd

@
:

<0>"Yo <0>'Yo

IR
AW_ T W W_Avs
/ ;

;
;
;

€1 9lead

W ww% |.

¢'1 9l19ad

</LZT>Yd

<T>"Yo

<0>"Yo

i

JOoJlW Jualind

MIdIN ‘€002 AInC "8T

pbuiselq :pua-j1uo.i

GOt



J u //// @._OQ_OU_QI mo_w>£n_ Jes|dNN 104 alnliisu|-yaoue|d—-XeN _\COHM._OQMJIU_m(

— — T Jeuyog ueas “isisiswineg [aiueq €'T 211994 jo ubisa@

£'T oj19ag Z'T o|9ag
sy awiy
ugy uge gz ugL ] ugy ugs uaz ugl o0
0 T T T so't T T T T 0S0°L
. A
jloeJauEe UuoneINWIS .
1 9ot - . 090°L
- 1 ool
80°L 1 esoL
sot 1 eseL
o : cemnding, s BLL <Lz1>indyngy e <gs>inding/ 1o BBV
Amwmw“mu%m“ w Msvv“”&w:m\ 5 <Lg>nding/ i+ <g>inding/ o
] asuodsey Jus|suDI]

ssuodsey JusisuoiL

pus—juoiy | apesg puUa-1uoI3 Z'| 3N33g

S10]1Sal [auueyd 0] |auueyd Yylim e
Ssjpouueyd gz e

aulladid pue pua-juoli4 ‘as|ndisa] e
uolne|nwiIsS pus-1uo.i

MIdIN ‘€002 AInC "8T



anvme €T 9)1@ag Jo ubisag

I— -////ng_mv_m_._wo_m>cn_Eo_o:Z;EmSH_Hchxocw_nTme__>_o§ogm._|o_m<
— NN 19Uyd0T USAS ‘1sisiswneg [alueq

> 19U Jlamod e1bip 10) si01ioeded Bulidnooap e
M &1 9lieod 9109 e1bip / XN uoneredas jamod [enbip e
m — < 1aALIp 1INdINO / XN uoneledas tjamod Bojeue e
= B (o1wyo ssa|) bunnos jamod paroidwi e
- [auueydHAwwng
)e1ss049 |e1lbip jusnald 01 1daouod Buriprenb mau e
JBAUQ INdINO  JeaxadNIA (5/0) pue (z+ / z-) sazis lapeay a|geisnlpe om) e
lapeay ul soxids Bulyolims paxlj e
— = apow suod # UO ZE Ul X|e1SS0Id—-Iapeay paxl) e
> B apouw Areuiq ul 1nopeal-uou e bulinp Bng panowsal e
5 _
g o1 spsog (g/T) sdojj—dij} Jo Jaqwinu paonpal e
ﬁnu L _
g
— \ [auueydHAwwng

laAug indino  sexaidininiy

MIdIN ‘€002 AInC "8T



Blaq|apIaH SaISAyd JesjonN Joj a1mnsul-youe|d-xe ‘Alorelogqe1-DISY

___ e
_ ///// JauydQ USAS ‘Jalsiawneg [alueq

€T 9)1@ag Jo ubisag

sbulipirenb panoidwi e

(XLppA ped) Ailddns Jamod umo e

wa|qo.d abel|oNIDAD poXI) e
(8000°22) dIN T 10} YWZS'T

Z2'€ 1010e) Agq ureb 1ndino pasealdul e

JaALIQ IndinO 1ualIN)

noboreuy o

npbojeuyiou o

JNQLIND|
INoAWwwWNgxniy ) INOXNIN
o|A 1AZ 1AZ v|o
02:T T T T:02 T
| ﬁ u |
| | | |
| | | | | |
| | | | | |
oc¢ - T'T T'T - 0¢
\V4 \V4 \V4 \V4

MIdIN ‘€002 AInC "8T

lIaAlIg Ind1nO Qomq



e yme €T 91989 Jo ubisaqg

I— ////ng_m_o_m_._mu_w\fn_Em_oszhou,mua_umc_lv_ocm_n_uxm_\,__>_o§ogm._|o_m<
——L NN 19Uyd0T USAS ‘1sisiswneg [alueq

oE00000000000000000nEEEEE
Joresedwod SAAT

sl10y1oeded buljdnoosap diyo uo e

uolroalosd gs3 panosduwl e seig

J3ALIP 1nd1N0 1U81IND pue
(dweadid/xnN) 1ed bojeue jo uolesedas Jlamod e
laxa|dnnw pue 2109 [e1libip Jo uoneredsas jamod e

1Uela|01 AG MOU YJS / 12S sped Dz o

OoOooOood
Janlq bojeuy

Ef0000O000O0000O000O000O000oo0ooobo00oooboOooO .
EROOOOO0DO0DODODODOODOOODOOOOOODOODODODODODODODOODOO
0000000000000 O000O000O0O00O0bO00O0bO00o0o0bO0d .
Ef00000O0O0000O0O00O0O000O0O00oo0o0oo0oob0OooboOod .

sped Jamod [e1161p 1uaoelpe pablaw e = o m
umop|ind “1ul Y1IM UjuaX01a-0y pue ujua)ol 0y e m w m
JaAlIp 1INdiIno SAAT )

/ 8109 Jolesedw o9 Jlamod Jo uonesedas e m

9109 [e1lIbIp 10J sped Jamod jeuonippe e m

sped Jjamod Hojeue Jo Juswabuelle mau e m

wrooyS 01 wrlgoTS wod) pasealsoul yibua| diyo e mm
u; Joresedwod SAAT

n[u[n! DDDDDDDDDDDDDDDDDDIIIIE

qOH'T

sped / Ajlddng Jamod

MIdIN ‘€002 AInC "8T



— — — -— I//W/' BiaqlapiaH saisAyd Jeajonn Joy sinysul-xoue|d-xeN ‘Aloreloqe-JISY £'T919ag Jo ubisag

N Jerspuineg jsiued

siolloede) Hupjoolg diyd-uo m\%

MIdIN ‘€002 AInC 8T Bunssyy dnoio SAA



— — — -— l//W/' B1aq|apIaH Sa1sAyd Jeajonp 10} a1mnsuj-3oue|d-xep ‘Alojeioge-dISY

N\ seisipwineq jaiueq €'T91994 Jo ubisaq
18uI0D
£ ST 0 ST £- =
2
5T 1866111 HH
e WITTTETS
SE
l, 5 ORI LXNN
] )
sy &
&
s 3
g'S -_
00T-=LPie--e
0 5z=L I e—e 9 \A@_@D ®300_®C<
00T-=LIP1e -

JG2=1L'IPe—e

S)NsSay uonejnwis

‘ sug=1v

( awi Buimes ) / |\‘ ORI LXNN
1 [T coexixnn
— 1\ Iosoydwvyoyd
1 [T pesy \ \
— | oo suduiox
| sesealoul swi) Buimes duresdid g'N [e09 ubisag

19013 861eYD A4oNS Jo X1 AN

GOH'T

Bunssy dnolo san

MIdIN ‘€002 AInC 8T



[ ]
— L\ BIaqjapieH SoIsAUd JeajonN 10} aINISUI-3oue|d-Xe ‘AIoreioqeT-OISY .
— l//..//' 191SlI8Wwneyg |aiueqg g£'To1eag Jo ubisaq

JNORILXNN

pe=y

Josayduyoy
1 __H_ ’_H 1128

(su gz —) 91942 Y20J0 auo Aq Jesaydwy Oy, Jo abpa buies Jo BIys

ELJJ

|

1 DRI LXNN
SU QG 0lSugG/, wod _ pesy
awn buimas dweadid saonpal | *essuduwox
JLLLL HToS
(su Gz +) 81942 X20|0 auo AQ ,peay, pue Moei| Xn|A, Jo abpa Buisu jo Yiys

EL

|_ . _ ORI LXNN

1 I pesy
Josayduyoy

L r

| ' LI AToS
91042 Y20)0 e Jjey AQ Moei XN\, JO YIys

dyny

Saxi4 aAeuIRlY B8

MIdIA ‘€002 AInC 8T Bunssy dnoio san

i9]9A2 Alnp X202 uo sal|al




_J | | l/WMMI MMWM__MH_”MMH_:QM\“MMLMG_UDZ 10} a1nlisu|-oue|d—-xe ,\A‘_OumLOQ@l_IO_md\ m.HO_HOOm %O CD_WOD
7 —
\
— — — — orIILXN
L ) ADEALTHN JNopesl "0asu0d
— == 1 | 1osouduyoy
— \l \
[ . | oeIIXN
N A APEALERNhopeal soasuoo-uou
—1 = 1 | Jeseuduvod

Z'Toeag
JNopeal "23SU0I—-UoU / ‘'Su0d aduanbas |0.juod Buisienba

Aouanbauj 10y Jo 1uspuadapul SI [eubis ,uwnjoDases|ay, JO uolnelausab
MO|JJIBA0 O Ul S)nsal
(oneu YosH0y uo buipuadap) eubis ,uwnjoHases|ay, Jo uonelauab adninw  :z'T91999g

MI9S S0 > 19y Yyum uonesado X1 Bng «

(ujuay 0] 9y0oy) [eubis uax01 uinyal 01 aAnIsuas 1abuoj ou sI (1se]Asieq) ureyos Asrep ui diyo ise|
Buijpuey uaol ureyd Asrep :xiy Bng »

dyny

sabuey)D [euonound :91607 [0J1U0D qol

MIdIN ‘€002 AInC 8T Bunssy dnoio san



18 July 2003, MPIK

VDS Group Meeting
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Daniel Baumeister

ASIC-Laboratory, Max—Planck-Institute for Nuclear Physics Heidelberg

Design of Beetlel.3
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