ASIC:

Status of resubmission/ List of changes/Left to do

AGIPD Collaboration meeting 11-13 November 2015
A. Klyuev et all ASIC designers for the AGIPD collaboration
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List of patches applied:

Top level

1. AOUT RC reduction: E1 instead of M2 in vertical direction, M3 instead of
M1 at the bottom, better grounding of separation anti-crosstalk lines

2. Power _right changed: VDDA from E1 to MA

3. Improved vias (M2 _M3) connecting the biasing and the AOUT input
signals to the offchip driver

4. New power-up reset pad

5. New offchip driver with a buffered vref chipbuf to suppress channel
signal crosstalks through the biasing

6. New pixel layout (mostly MQ and up, improved contacts)

7. Added VDDA MA metal clamps from the right power group to the pixel
matrix

8. Added vdda clamps from the right power group to the outmux

9. Added ground clamps from the pixel matrix to the output signal
separators

10. Added M1 parallel to M2 VDDA bus in the outmux with corresponding via
sets

11. Doubled mux clock and tokens buffers, new routing from the periphery
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List of patches applied:

Pixel

1. pixel_ ma changed to have wider (and trough) vdd pa vdd_pix
and vss lines (MA, E1)

2. (D)MIM caps (e.q. pixelPowDecoupCap(1), filter caps opa ds..)
layout and position changed

3. Orientation and connection (now via MA) of test pulse cap
changed

4. MG: Rearranged bias (now over active part) control (no longer
under preamp FB cap)and power (widened) lines

5. Increased # of vias for power (esp. FY FT F1)

6. Added MQ lines for power, filled MG crOssings with VGss

7. Added LY Shield under input pad

8. Increased # of vnwell pix vias to wells

9. aux_calibr, preamp_3gain_highGain layout changes
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Pixel improvements

Crosstalk between address lines and analog circuitry nodes AGIPD 1.0
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Several sources of
crosstalk could be
extracted and verified
by simulations

Parasitic capacitance

MEMCOL3 Vet cos 11.1 fF
MEMROW3 Test current load 20.0 fF
MEMROWO Pixel input 5.35fF
MEMCOL29 Vref,PXB 12.5fF
MEMCOL29 Pix Out 18.3 fF
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AGIPD10 vs AGIPD11 - Cr

| CHIF, Analog Values, 3G MAP, loff {Desotivain|, FlxAow #68, UPPER LEFT PICEL, 40MHz Chip Freq, NEW TIMINOS | | CHIF, Analey Values, BEDIUE GAIN, 3C MAF, PisRow#34, CENTRAL FIXEL, 40MHz Chip Freq, NEW TIMINGE
é Z — 4200 é Z 1
E 5 E 5 — 8000
g’ 4 — 4000 g’ 4
ﬁ £ — 7500
Parasitic Coupling AGIPD10 AGIPD11
Row SELA 0/pix_in 5.35 fF < 1fF
Col_SELA 3/Vrefcds 11 fF 1.2 fF
Row_SELA 3/test curr 20 fF < 1fF
Col_SELA 29/Vrefpxb 12.5 fF 9.2 fF
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Output signal spe @@)

AGIPD 1.0 AGIPD 1.1
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Tools Design Window (reate Edit Werfy Connectivity Opfions Houting 1BM_PDE Calibre

| Mean y 28.45

RMS x 139
RMSy __ 15.14
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Meany  28.45
RMS x 13.9
RMS y 15.14

ch pitj.

Offchip
driver
Offchip Reason: Resistive network
| driver -> Solution: Buffering of V . og
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Power mesh improvements

first port second port
1 {Layout Port vdd_preamp} {Layout Port vddpa_cb} 0.264820
2 {Layout Port vdd_preamp} {Layout Port vddpa_cc} 0.254816
3 {Layout Port vdd_preamp} {Layout Port vddpa_ct} 0.284383
4 {Layout Port vdd_preamp} {Layout Port vddpa_Ib} 0.330787 — 1 O h m
5 {Layout Port vdd_preamp} {Layout Port vddpa_Ic} 0.298685
6 {Layout Port vdd_preamp} {Layout Port vddpa_lIt} 0.34448x
7 {Layout Port vdd_preamp} {Layout Port vddpa_mq_chi0.875277
8 {Layout Port vdd_preamp} {Layout Port vddpa_mq_g
9 {Layout Port vdd_preamp} {Layout Port vddpa_mq
10 {Layout Port vdd_preamp} {Layout Port vddpa_mo
11 {Layout Port vdd_preamp} {Layout Port vddpa_mc
12 {Layout Port vdd_preamp} {Layout Port vddpa_mg
13 {Layout Port vdd_preamp} {Layout Port vddpa_mq
14 {Layout Port vdd_preamp} {Layout Port vddpa_mq_}
15 {Layout Port vdd_preamp} {Layout Port vddpa_mq_r
16 {Layout Port vdd_preamp} {Layout Port vddpa_rb} 0.24
17 {Layout Port vdd_preamp} {Layout Port vddpa_rc} 0.268469
Kﬁr‘ﬁ mp} {l ayout Port vddpa_rt} 0.328556

ﬁ 1 ut Port vdd_muxb} 4.50291
2 {Layout Port vdd_analog_PAD} {Layout Port vdd_muxc} 3.16835
3 {Layout Port vdd_analog_PAD} {Layout Port vdd_muxt} 6.17491
4 {Layout Port vdd_analog_PAD} {Layout Port vdda_cb} 0.169596
5 {Layout Port vdd_analog_PAD} {Layout Port vdda_cc} 0.172521
6 {Layout Port vdd_analog_PAD} {Layout Port vdda_ct} 0.217845
7 {Layout Port vdd_analog_PAD} {Layout Port vdda_lb} 0.219568 ~O 8 O h m
8 {Layout Port vdd_analog_PAD} {Layout Port vdda_lIc} 0.199112 '
9 {Layout Port vdd_analog_PAD} {Layout Port vdda_It} 0.2532#%
10 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq_
11 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq
12 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq
13 {Layout Port vdd_analog_PAD} {Layout Port vdda_md
14 {Layout Port vdd_analog_PAD} {Layout Port vdda_mc
15 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq_ It} 1.01929
16 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq\\rb} 0.720869
17 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq_\c} 0.745681
18 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq_r
19 {Layout Port vdd_analog_PAD} {Layout Port vdda_rb} 0.1
20 {Layout Port vdd_analog_PAD} {Layout Port vdda_rc} 0.202653
21 {Layout Port vdd_analog_PAD} {Layout Port vdda_rt} 0.248594

}1.00542
Ib} 0.954286
Ic} 0.947453

Ib} 0.847009
Ic} 0.779617
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first port second port value
1 {Layout Port vdd_preamp} {Layout Port vddpa_cb} 0.251101
2 {Layout Port vdd_preamp} {Layout Port vddpa_cc} 0.241566
3 {Layout Port vdd_preamp} {Layout Port vddpa_ct} 0.263659
4 {Layout Port vdd_preamp} {Layout Port vddpa_lIb} 0.293476
5 {Layout Port vdd_preamp} {Layout Port vddpa_Ic} 0.267731
6 {Layout Port vdd_preamp} {Layout Port vddpa_lIt} 0.3015¢
7 {Layout Port vdd_preamp} {Layout Port vddpa_mq_chi"0.608261

~0.65 Ohm

15 {Layout Port vdd_preamp} {Layout Port vddpa_mq_r
16 {Layout Port vdd_preamp} {Layout Port vddpa_rb} 0.2
17 {Layout Port vdd_preamp} {Layout Port vddpa_rc} 0.292451

18 {Layout Port vdd_prea A [Pnrt} 1

1 {Layout Port vdd_analog”# G Po njkb! 961

2 {Layout Port vdd_analog_PAD} {Layout Port vdd_muxc} 0.533168

3 {Layout Port vdd_analog_PAD} {Layout Port vdd_muxt} 0.757212

4 {Layout Port vdd_analog_PAD} {Layout Port vdda_cb} 0.154663

5 {Layout Port vdd_analog_PAD} {Layout Port vdda_cc} 0.154324

6 {Layout Port vdd_analog_PAD} {Layout Port vdda_ct} 0.191142

7 {Layout Port vdd_analog_PAD} {Layout Port vdda_lb} 0.198285

8 {Layout Port vdd_analog_PAD} {Layout Port vdda_lIc} 0.178307 ~O . 45 O h m
9 {Layout Port vdd_analog_PAD} {Layout Port vdda_lIt} 0.2260
10 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq_
11 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq
12 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq
13 {Layout Port vdd_analog_PAD} {Layout Port vdda ma

Ic} 0.501242
It} 0.567258
b} 0.441116
10.478333

15 {Layout Port vdd_analog_| PAD} {Layout Port vdd
16 {Layout Port vdd_analog_PAD} {Layout Port vdda_| _mq
17 {Layout Port vdd_analog_PAD} {Layout Port vdda_mq_\

20 {Layout Port vdd_analog_PAD} {Layout Port vdda_rc} 0.150609
21 {Layout Port vdd_analog_PAD} {Layout Port vdda_rt} 0.210877




AMS functional si
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AMS functional si
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To-do list of changes @

* DGN caps inside the outmux

* GND contacts from outmux to the pixel

* Discuss IBM test structures placement — supertop
layout placement

* Place blocking DGN caps in the bottom and on the
right side of the ASIC

* Put monitoring bump bonds for VDDA VDDPA GND
on the top (right) of the ASIC

* Add cutting mark

* Discuss bump bonding mark
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AGIPD 1.1 Submission

Expected improvements and patches for the AGIPD 1.1 version:

» Better and stable level separation of the gain bits by implementing different
powering schemes and revised operation timings
« Easier and faster calibration of the system due to:
 Removing the ghosting crosstalk by adding a buffer
in the off-chip driver circuitry
 Removing the cross talk between the address lines
and the analog nodes
* Improved internal calibration structures
» Faster readout up to 33 MHz with new output lines
and power distribution layout
* New stable Power-On-Reset circuitry | e o (e e
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