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AGIPD 1.0 Functional Testing

Satus Results
Interface works works
Memory works works
Addressing
Readout works last data pulse possibly truncated

(can be overcome by firmware)

Readout works different speeds on ports (under investigation)
Noise ongoing ~260e RMS
Dynamic ongoing calibration required
Range
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AGIPD 1.0 Command Parser

Translates ,,Assembly Language style” commands to AGIPD binary code

VTHCMWP
| BPCDS
VPCLLO
VPCLHI

VPC2LO
VPC2HI

SVPXBI

SVIROB

SWCALV
ROSHFT
SETUPR
LENGTH
TI ROWM
TI COLM
ACQVEM
ACQVEM
ACQVEM
ACQVEM
SETMVEM
LENGTH
SETMVEM
RPAVPN
RPAMPA
RPAMPA
RPAMPA
RPNVPA

106
211
134

2

30

03
255
255

3

6

8

24

0

0

172
173
174
175
174
128
174
30 29
31 30
32 31
33 32
34 33

\ 106 default

Parser

\> default was 106
\> default was 224
\> default was 3

\

\
\

masks 40 40 8

masks 255 255 0
masks 85 170 O

still needs to be 24 cycles |ong
default 48

precharge first row
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00010000000000000000000000000000
00010000000000000000000000000000
C startat 0

C flipmask 0xF0000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000
00011000000000000100000000000000
00010000000000000100000000000000



AGIPD 1.0 Documentation

The AGIPD 1.0 Manual (~180 pages!) is available at:
http://www.desy.de/~trunk/AGIPD10_Manual.pdf

ACQMEM RPAMPA Y

Description:  {Pre-JRead analogue date st memory address A from pixel row P oand assert

Description:  Acqguire an image and store [£ at memory address 107, it to the colume bus. Data from pixel row A7 is Is multiplexed From the column bus to the outside.
This data bas to be asserted to the column bus in the nmediately preceding command [Le. A7 had

tor be the A-argument of the immedistely preceding RPANPY or RPAMPA command ). Sinee all even

Format: 1000001AAAARARAA with 1 — ARRAAARRA representing the 9-bit memory address.  pixel rows connect to one and all add pixel rows to the other column bus, the pixel row addresses
Adlresses with A = 351 (A = 101011111) are lgnored. Aand P o ciffer in their LSB, otherwise err s set and the command will not perform as
expected. Tt s in the responsibility of the programmer, o ensure that the command duration (in

terms of Clk-cycles) is greater or equal to 16 x (HUXCLE 4 1) to prevent corruption of the read out

The AGIPD 1.0 ASIC Manual Timing: data
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Format: 1011FPPPPPHMMMMM with P = PPPPPP and 0 — MMMMMM representing the 6-bit pixel
row address to be ead from the pixel and o be multplexed off-chip
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Command execution )

RST_PIXBUF, [€PHEDLY+2>

|

LT
00
Version 0.24, August 23, 2013 ::>

_ |eRsTo2s ERETGAT+2>

[€-EGSDLY+2-3| €EGSGAT+2>
[€G1SDLY+E3 EGISGAT+HIS

GAINZ_EXT _  _ |eCosDly+23 £GISEATHS

_ |eosinuys €DSIGAT+2

Abstract

This document describes the AGIPD 1.0' ASIC? in terms of geomeiry, port definitions, -
electrical , and of th protocol.
provides brief descriptions of circuits implemented and sample command sequences for the GAINT_EXT

AGIPD 1. read out the AGIPD detector for the European XFEL The dete
fowtuares 1M (1024 pixels of 200pm pitch and is construeted from smsors of 128
pixels, bump-bonded to 2 xS ASICs. Each ASIC consists of the resdout electronies for 64
pixes:

[€RPOLYR+23
[€RSDLYR+23
[ CSDLYR+2->

o A charge sensitive preamplifisr with 3-fold selCaclapting gain in ench pixel

# A correlsted double-ssmpling stage in cach pixel
+ Analogue storage for 352 sumples (images) i esch pixel
+ Amplifiers and multiplexers 1o readout &

hese signals via 4 differential analogue outputs
4 Circuits for bissing and test signal injection
& A tree-fine serisl interface 10 receive commands and digil cireuitry 10 docnde these and

. |ERPOLYW-2- RPGATW+2->

[ERSDLYW=23 | REGATW+Z3

ROW_SEL_A_

Y e e e

ta steer and control the eirmits mentianed above — -
COL_SEL, lecsoivwea> € COGATI+2S COL_SEL A_
TEST CURR s -
TEST CAP leTsToures [ emstoaas | MUX_Clk [ emcdd [ [ 1.
RST_PIXBUF . MUX_Token
All others RST_PREAMP /
== EN_EXT_GAIN/
GAINT_EXT ¢/
. GAINZ_EXT/
Dependencies: Ds swi/
Depends npon: RST_PIXBUF__
SETUFR, RSOLYW, RSGATW, RFDLYW RPGATW, CSDLYW, CEGATW, DS1DLY DSIGAT, RSTDLY, RETGAT. Al Dﬁle;;- -
G1ESDLY ,G1SGAT, G25DLY, G25GAT, EGEDLY, EGSGAT
weprating Piuel Detotor
pecific Integrated Circuis
Via SETUFR the following dependencies can be introdueed: Dependencies: 14
1 TETOLY, TSTGAT. TIROWM, TICOLM Depends upon:
SETMEM or ACQMEM. RSDLYR, RFDLYR CSDLYR, FXEDLY, MUXCLK
Intlnences:
RPAMPN. RPAMPA. RENMEA . REDMPN RPDMED. RENMED VIRPIMPA is an acronym for Read Pixed Anologwe, MultiPlex out Analogue
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AGIPD 1.0

define bias points
identify a “Golden Device”

— Produce o(5) boards with chips from different sites on wafer
measure dynamic range

— with pulsed capacitor and laser
access nonlinearity

— @ first point after gain switching

— @ end of dynamic range
* crosscheck with AGIPD 0.5
» investigate suitable fits (3" order polynomial?)

* investigate possible reasons
— diode bias?

|dentify cause for different speeds on different outputs/ADCs
— speed map
— investigate ADCs/buffers on chiptester box

Define and implement an algorithm for wafer-testing
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