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e CBC2 Architecture: Reminder
* CBC3 Architecture: What’s new

* Plans
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CBC3 Front End

preamplifier gain aiplifier Vdda ! 2
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Pre-Amplifier: Gain Amplifier: Comparator:
* Single polarity * Single polarity * Balance current load
* Return to baseline within 50 ns * 1V operation * 1V operation

* 1V operation
* Larger Detector Capacitance
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L — CWD Logic for off chip Neighbours

‘|  Offset Correction, Correlation and
- .
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Programmable cluster widths of up to 4 (>4 are rejected)

Offset Correction programmable in 4 domains across chip with +/- 3 strips
adjustment range

Window +/- 7 strips, % strip resolution. 1 Stub/window (highest Pt)

Y strip resolution - 8 bit stub address

5 bit bend information
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-C3 Bend Look-Up Table

Cluster 5 bit Bend

Centre Code
-7
Multiplexer
-6 * 1|O|O ]|1|0|0 ]| Input Bend P
-6 I Code
-5 10101 | 10010 —>
.5 10110 I 10011 ——>{ 1001 4 bit
-4 10111 | 10100 —>1 1010
4 11000  LP[Aj1p0j1i0 10101 ——>] 1011 Output Bend
) 10110 ——> 1100 Code
- 3% 11001 | 0111 —3)
-3 11010 I 11000 ——> 18%
. . -2 11011 | 11001 —>{ 1101
Direction of 5 2 11100 | 11010 : 1011
Lower 1% 11101 I 11011 —> 1100
channel 1 11110 . 11100 ——>{ 1110 1101
2 . 11101 —>
numbers IRA 11111 15x 1°C registers 11110 —>{ 7777 1110
Centre 00000 ! 11111 —> 1111
_ _ 1 | 00000 ——>| 0000 0000
Direction of 11/2 888% l 00001 ——> 0001
i D1|0]00[1]|0]0 00010 ——>{ 0001
higher 1% 00011 I | | 00011 557G 0010
channel ) 00100 : 00100 ——>{ 0010 0011
numbers +2% 00101 00101 ——>] 0010 0100
+3 00110 I 00110 —>{ 0011 0101
+31% 00111 I bla|1)aofa]a)o 00111 ———>1 0011 0110
+4Y%5 01001 : 01010 ——>] 0100
B | e . A
;
O O I v
+ 01110 —>{ 0111
+612 01101



_ CBC3 Data Readout

S1 | S2 | S3 | Bf B3
S1 | S2 | S3 | Bf B3
S1 | S2 | S3 | Bf B3
S1 | S2 | S3 | Bf B3
S1 | S2 | S3 | B2 | SoF
S1 | S2 | S3 | B2 ?
S1 | S2 | S3 | B2 ?
S1 S2 | S3 | B2 | Sync

IR

Six differential (SLVS) outputs running at 320 Mbps

S = Cluster address ("2 strip resolution)
B = Bend data
SoF = Stub Overflow (>3 Stubs)
? = Spare/To be defined
Sync = For synchronisation with CC
R = Triggered readout data
(remains unsparsified)

25 ns

D (V[(V(IV|V| V0|0
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Triggered Data Format

< Total frame length = 276 bits = 862.5 ns -
S W — ' ]
T 9 bits pipe 9 bits L1 254 bits strip readout data
2 start bits address  counter \
2 error bits L1 counter: Count to 511; Dedicated Reset (e.g. every orbit)

For 512 length pipeline (12.8 usec)

NOTE: Existing buffer length of 32 is sufficient for very low inefficiency at 1 MHz rate
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. Miscellaneous

Fast Command Interface: Fast Reset, Trigger, Test Pulse Trigger, L1 Counter Reset

Biases: VCTH to be monotonic & 1 mV resolution (10 bit); Modify IREF so that Ibias is
related to GND rather than VDDA.

12C register SEU immunity: Modify registers to improve immunity
Clock domains: DLL with programmable tap off for all of 40 MHz domain

Powering: 1.2V VDDD +/- 10%; no switched cap DC-DC; LDO modified to cope with
minimum VDD

40MHz Test Mode: To allow testing at 40MHz on Wafer Prober

Pad Pitch: As for CBC2



_ CBC3 schedule

2014 2015 2016 2017 2018

CBC3 Design & Manufacture >

MOSIS MPW (17t Nov)> 49 | € €MOSIS MPW (~16t" Feb)

CBC3 Test & Module Build >

CBC4 Design/BuiId/Test>

Engineering Run >

e Manufacture on MOSIS MPW
e Aim to have CBC3 in hand ~1st half 2016
e CBC4is an ‘insurance iteration’ in case something needs fixing
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