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Periphery
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From the analysis of Ping’s paper, the delay of address and read is around

11ns.
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Fig. 6. Readout timing diagram of the AERD.

required from the falling edge of the CLK signal as seen from the
EoC until the pixel is reset.

3. The ADDRESS value is sampled at the falling edge of the CLK.
The sampling window duration is T/2 - B+A.

4. Delay C is the time required for readout of the last hit pixel in
the double-columns, from the falling edge of the CLK to the falling
edge of the VALID signal. Delay C must be smaller than T, to avoid
an additional readout cycle.
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Analysis of delay

Assuming a duty clock cycle of 50%, these parameters set the
top limit of the CLK frequency as demonstrated by the following
equation:
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222 Delav analysis

The estimated loads in this technology are R=4.3kQ, C=
3.7 pF for a 15 mm long wire. Without any buffers, the propagation
delay is simply estimated as t; =0.7 x RC=11.11 ns. To optimise

the delay where Ny, 1s the number of buffers, ty,  1s the average
propagation delay of one inverter, the minimum delay tg,p, can be
calculated as

RC
Ldopt =0.7 x m—-{—tdw X Nbu] X 2 (5)
Assuming tq =200 ps, then Nj,~=8 is the number of buffers

needed. The minimum propagation delay equals:
tdopl = 3.4 ns (6)

The timing of the AERD basic block has been fully characterised in
the digital flow, the average internal delay ty., of the signals to
propagate through each of the hierarchical levels has been charac-
terised as approximately 800 ps. The worst case delay of the read au.
occurs when the first row of pixels is hit, as this results in the lar st
loads on the ADDRESS and SYNC drivers. Therefore, the time requ. 2=
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| Plot after simulation: (Auto n Plotting mode: Replace n comes from ideal case which

delay of the bus is in a low
level.



aE
i B

H )

L"-iﬁ't‘:;‘éﬁi:;;zz Simulation of delay >

S~

—||-\||||||||||||!|I
I 7 | / \___ _
5 ! — tA=2.4ns
- - tB=8.4ns
i - tC=1.5ns
— i T read=25ns
X ):( XC X

Fig.1 Timing sequence of double column readout.

T CLK=12.5ns
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Thanks for your attention.



