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The command based
interface: three LVDS
lines (clock, data and
start of bunch) +
chipselect.

64x64 pixels per ASIC
352 memory cell
per pixel
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documentation effort

The AGIPD 1.0 ASIC Manual

Julian Becker!, Roberto Dinapoli®, Heing Graafsma'
Dominic Graiffenbeng®, Alexandar Elyuev?, Alessandro Marras?,
Aldo Mozzanica®, Bernd Schmitt?, Xintian 5hi®, Ulrieh Trunk!

1 DESY Dautsthes Elsktronan-Synchr mron, Hamburg, Carmany
3P=1 Faul Scharrar Ireclcus, Villingen, Swiczariand
* also MOEweden Unlvarsny, Sundsvall, Ewedn

Version 0.1, April & 2013

Abstrmct

This dosument descrihes 1ha AGIFD 1.0° AZSIC® tn tarms of geomssry, pmamnum
elaricieal specifiesiions, and of che implemencsd communlescions progcecl. It furthermora
provides brlst Saseripiions of 2lrzules dmj od &nd sampla d ser) T tha
opsratlon on tha AEIC.
AGPD L0 5 the oreuls oo resd our tha AGIPD detecior for the Eurcpsan X FEL. Tha detsctar
fencuras 10 {1024 = 1004) pocals of S00Pm pleeh wnd |8 constrostad (rom ssnsors of 128 « 612
plusls, bump-tomded 10 2 =8 ASICE Esch ASIC conslse of che resdom akesronles for 4 = 8d

phals:

= A cherge sansitva presmphfier wich 3-fold self-adspeing galn in each pocal

= A eorrakiced double-sampling swmgs o eech plesl

= Analngna seomaga for 352 samploe (imageas) In awch pheal

» Amphfiers und multiplevers co reedout thass signals via 4 differcncla] sralogus outpom

» Clrowes for hlasing snd cosx signs] Injestion

= A troa-ling soris] Inparfess oo recalva sommands snd digned dreolery ©o decoda thass and
&0 stear nd eonsrol sha Circuns mentioned shove.

l.ud.-phn Guin [rtsgraiing Poosl Disiscicr
2 pplicnticn Specific Insmerated Cirouit

documentation
(command description,
‘user manual”)
being compiled

RPNMPa 2

Description: Mo aralogue data freem pimd 1w P and sssert it to the column b, Data ot

¢ seddrass 4 Erom pixal row M is is coltipleond from the echumn bus o the cutside. This

data hes to be seserted to the columm bus in the immedistely proceding command (ie. M hed

o ba the A-argumeet of the immedintely preceding APANFK or REANFA command). Since all svm

pixel rows comnect to one and all cdd pixed rows to the other colurm bus, the izl row addreses

A and P sbould diffor in theic LB, It is in the respensibility of the programmer, to eusura that

the command duration (in terms of Glk-cycles) is greater or equal to 16 « (HUXCLE + 1) to prevent
carruptian of the raed cut dats,

Format: 1001PFEFFPHHMSSN with ' — FFPPEE and M — MMMHNN roprescrting the G-bit pixal

rew addrem to be med from the pimd and te be miltplesd off-chip, The RA0FA command doas
rat partorm &y [Feo-jrasding, in this Tespoct P is ignared.

o UL~ UL
oes COOOT00-——-- 00000000000
Bal _|—| I_I__

Command exacifon [ S

ROW FCH A | F—

Mo T

Diepand encias:
Diepends upon:
SETHEN or ACQMEN | MUXCLE

arwrd in an seronym for Homd Fioel ¥one, MutiFle: ool Assbgas
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interactions with Mosis already

under way

" RE: AGIPD engineering run, MOSIS design number BE811

'y f_.: Re: AGIPD enginecring run, MOSIS desian number 88811 - Wi
El Httpls__:,f,l’clwa.clllesy.c_I_é,l'axchange,l’n'rarras,l’InbU)d,l’RE:°foZDnGIPD°fo2Dengineerl'ng'

g, https:ifawa, desy.defexchange/maras/inbox Re: % 20AGIPDY: 20enains:

“eReply| i Replyto all 3 Forward| &, (9]0} X & # | @ (4 Reply| GiReply toall  Forward| 4 2, (9|2 X |+ +

|0 You replied on 15/03/2013 16:55.

From: Glenn Jennings [glenn@mosis.com]
From: Glenn Jennings [glenn@maosis.com] S To: Becker, Julian; Graafsma, Heinz; Marras, Alessan
To: Becker, Julian Cc: Sam D Reynolds; Glenn Jennings
Ce: Graafsma, Heinz; Marras, Alessandro; Sam D Reynolt  Subject:  Re: AGIFD engineering run, MOSIS design numbe
Subject: RE: AGIPD engineering run, MOSIS design number 88 Attachments:
Attachments: |
[ 0308
0315 Helleo Julian and Team,
Hi .Julian,
Some introductions first: I will be
On Fri, 15 Mar 2013, Becker, Julian w | technical point of contact

[ Thank you for your answer on the ch
guestion, we have
[ modified the layouts correspondingl

for this BRF run, and Sam Reynolds |
administrative contact.

/= Re: AGIPD engineering run, MOSIS desion number 68611 err _lol 5
£ | httpstifowa.desy.deferchangs/marras/InbiogRei T 20AGIPL L 20enginearing ¥ 20N, T 20M0SI5s ﬂ | Bl

4 Reply|SiReply to all| 5 Forward| 4 ) (5% X |« # | @ help =

/2 Re: DRC violations in placed where they shouldn’t happen... MOSIS |

& | Http's_:,f,l’uwa.c_l_esy.d_é,l’axchange,l’marras,l’lnbux,l’Re:%2DDR'2%2DviUIaticlns°foZDin°fo_ZDpIaca.d°fo'2Dwhe
Please cc: both of us for any commu Ca R&PW[&%B[}UO&“J& Forward](ﬂ oy (55 lu_% X l} + l@ Help

From: Glenn Jennings [glenn@mosis.com] Sent: Fri 15/03/2013 17:01
To: Marras, Alessandro
Ce: Sam D Reynolds; Glenn Jennings
Subject: Re: AGIPD engineering run, MOSIS design number 88811
Attachments:
0315

Hi Alessandro,

on Fri, 15 Mar 2013, Alessandro Marras wrote:
win. [ =l B
1=

[ However there is a related fellow u | should remove the

[ the other MOSIS email addresses for |@ You replied on 21/03/2013 19:06. |

[ In addition to the chip-edge,
|l a crack-stop? Thisg

hps:ffowa:desy. Ha!s_::j_ ’_ ’_ ’_ l_ ’_ Area sconoscitka (Mista)

communications.

hittps: flowa, desy. defe l_ l_ l_ l_ l_ l_ frea sconosciuka gMistc

do we

Subject: Re: DRC violations in placed where they shouldn't hi  Subject: Re: DRC violations in placed where they shouldr
88811 88811
Attachments: Attachments:
0321

> does the minimum chipedge-to-chipe:
of ~110um (that vou gave

> us in your 15 March 2013 mail} als: on Thu,
here? [

Hi Julian,

21 Mar 2013, Becker, Julia
- a second problem is a violatio

maximum density (%)
no not really,

From: Glenn Jennings [glenn@mosis.com] Sent: Thu 21/03/2013 18:44
To: Marras, Alessandro
i Becker, Julian; sdr@mosis.com; Graafsma, Heinz; Glenn Jennings
Subject: Re: DRC violations in placed where they shouldn't happen... MOSIS Design
88811
Attachments:
0321 B
Hi Alessandro, b
¢on Thu, 21 Mar 2013, Alessandro Marras wrote:

[ does it mean that we have to place an additional
chipedge around all the
[ chipedges that are in our design?

since MOSIS isn't godin
cut along those

internal scribes of yours,
is DRC-legal.

you can do

[ over local 126mm x 126mm areas s
increments across the

[ chip. < 75%

Il

exactly.

i |

Fine 0T farea sconosciuta tMista)

[T T 7T T 1 larea sconosciuta fl\’li;l- ’_ I_ ’_ ’_ I_ I_{Area sconosciuta (Mistay "gﬂ—' | oo - 4



GR655b |
GRMA954 |
GRMA951 |
GRMA9425b |
GRMA946b |
GRMA945b |
GRMA957 |
GRMA946g|
GRMA956 |

GRESDO1 |

GRESDO1a|
GRESD10 |
GRESDOS |
GRESDO9 |
GRESD30 |

b |DV width. | 28 | 8256

c |Mx enclosed areas under (DV(touching MA) expanded by Rule MA| 640768
c |(DV(touching MA) expanded by Rule MA948b1) terminal pad over| 19638
c |DV(touching MA) terminal pad to {EFUSE, L1, QY, HY, F1, F1IBA| 18560

c |DV(touching MA) terminal pad width (parallel to the closest | 8803

c |DV(touching MA) must be within CHIPEDGE (maximum) (entire DV| 4480

c |(Mx over (DV(touching MA) expanded by Rule MA948b1 per edge)| 708

c |DV(touching MA) terminal pad length (perpendicular to the cl| 115

c |Mx(x=1,2,3,4,Q,G) over (DV(touching MA) expanded by Rule MA| 64

c |All /O (not including power supply pads) pads must be conne| 4469

c |All gates (not covered by DG) connected



GRLUP13 | b |RX N+ (RX not over BP) shapes connected to an IO pad must be| 7514

GRZT1 | b |ZEROVT must overlap past gate on two opposite sides. | 0.66 | 1394
GR122a | c |No bent gates (PC over RX) allowed over ZEROVT. | - | 1394

GRPN10la | b |LOGOBND must not touch (CHIPEDGE sized by -150| m)(LOGOBND st| 6
GRPN101 | b |The leading edge of LOGOBND must be within CHIPEDGE (maximum| 2

GRPDPC | b |(Summed PC area across full chip) / (CHIPEDGE area) | 15% | | 1
GRQCAP1c| c [(QY+HY) area (maximum per chip) (um?2). | 2,000,000 | 1
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to do before submission

esingle pixel test structure LVS (done this morning)
edone

emixed mode simulation with analog output (started lunchime)
eresult tomorrow afternoon
*to be satisfied of them

*DRC of the assembly including single pixel structure (~ this evening/tomorrow)
*~half a day contingency to fix eventual issues
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Hi Alessandro,

On Mon, 25 Mar 2013, Alessandro Marras wrote:

[ Dear Dr Jennings,

[ as you have been told, we are to submit an aggregate: | am at the present

[ defining the dicing channel inside the aggregate.

[ | am worried that saw-induced vibration could cause cracks extending to our
[ circuits.

[ | reckon that enclosing each structure in a guardring (cell Image_bevel;

[ basically an octagon of all metals and all vias surrounding the structure)

[ should mitigate the risk.

Correct. IBM used to define two rings, one being the guardring which
you know how to draw, and then a second ring out in the dicing channel
called a "sealring" (sometimes called "crackstop"). This second ring has
been found by IBM to serve very little value, so they are moving

toward eliminating it. But the guardring remains as a safety margin.



Gl

I'm not the expert on this, Sam Reynolds will give you a more clear
answer. But let me at least give an introduction:

On Mon, 8 Apr 2013, Marras, Alessandro wrote:

[ 1) how much silicon space should we expect to find between two
[ aggregates? (please remember we ask Mosis for uncut wafer)?

[ 2) | expect that in the space betweeen aggregates (i.e. along the

[ cutlines we will later cut along), IBM will put structures to monitor
[ the process parameters.

[ Is it possible to have such structures put only some cutlines

[ (e.g. only along vertical cutlines but not along horiziontal ones?)

Inside the CHIPEDGE which defines the aggregation's bouncing box:
IBM will place nothing; and it appears that you have understood this.



ne
dimension (let's say, along the top/bottom of your aggregation),

and the others placed along the other dimension (along the left/right

of your aggregation). How much space depends on which structures
occupies which dimension. In one dimension IBM places "optical
structures” and these do not require much width. In the other they
place "electical kerf stuctures", devices which are measured as
fabrication proceeds, and these take much more width. The number of
electrical devices which need to be placed are fixed: so if you request
these electrical structures to go along your aggregation's narrow
dimension, the width between aggregregations must become wider than
if you give the "long side" to the electrial kerf.

IBM always uses these two opposing dimensions: optical along one
axis, electrical along the other. They cannot both be combined into
the same dimension.

With that introduction, | must pass your question to Sam.
Regards,

Glenn Jennings
MOSIS



