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* Large Hadron Collider (LHC)
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1. Patch-Panel (PP) ASIC
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2. DAC & ADC
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LI /T 475%x103% ecm™2sTIORFED20 MeVUL ED/ANFB YD 7 Ty 7 X Z

9.8 X 102 cm™?s71

Single Event Upset (SEU) @ L — FIETGCY X 7 L4k (Kintex-7 FPGA 1500#)
T107 s A — X —

2019/3/17 B AYIBF 2 E74B|FRN K= 7/11



TIDITMSREED Ly Ty

ZHEEBKZEINILFOBEZEICTH Y VG BE L. TIDITMEZ S L 7-

—

PP ASIC, DAC, ADC, R &= F I L CTHBRE #1774 - 7-
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PP ASIC >20000 Gy 27 Gy
DAC DAC7678 180 Gy 180 Gy 51
ADC ADS7953 246 Gy 180 Gy 51
BRI TPS7A85 379 Gy 180 Gy CY5
BIRERT TPS6050 80 Gy 180 Gy 1
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TPS7A85: Low Drop Out ). B R ZFE FTPS6050D BB 5HE R
TPS6050: DC/DC a3y N — g HAOERE L EBEEDRFRME (bDc/DC)
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New PP ASIC overview

e Since the number of current PP ASICs is insufficient to cover all the new PS
boards, new PP ASICs have to be produced.

* The basic specification of the PP ASIC is the same as the one for the

current PP ASIC.

» Process: Silterra Malaysia 180 nm CMOS

» Supply: 1.8 Vand 3.3V
» Number of channels per chip: 32
» LVDS receivers and 1.8 V CMOS transmitters

» Variable delay with sub-nanosecond step size
Stabilisation using PLL circuits

- Dynamic range : ~50 ns

» Bunch crossing identification with 40 MHz clock
» Test pulse generator for ASD boards

» Control with SPI

» Voting logic to mitigate the effect of SEU

Channel B

[

Channel A

TPG

Testnput for debug

LVDS input Delay cell bias

Input signal from ASD board (16ch)

3

48 Step Variable Delay
I

Output signal to FPGA (1.8V CMOS )

: a
3 EE
48 Step Variable Delay

(TPG Fine Delay)
oL T

H 48 Step Variable Delay

(BCID Gate)
...............................................

| 48 Step Variable Delay

Inverting col

(BCID Delay)
O T

REF CLK
(40MHz)

cPa ) 3 3 E
32 Step Variable Delay(PLL) . o g § §
=8 N L I s 3 H
88 88 3 42 3
| SPI |
REE i
_ .

* Preliminary Design Review was completed on 6" March 2018.
* 20 prototype PP ASICs have been delivered in Oct 2018.
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Summary of PP ASIC prototype specification

Design process Silterra 0.18 us CMOS 6M1P

Supply voltage 3.3 V (LVDS Rx, test-pulse generator driver)
1.8 V (PLL, delay line, CMOS input and output)
Voltage tolerance: + 10 %

# of channels Group A (16 ch), Group B (16 ch)

Timing control resolution |< 1 ns

Timing control range > 40 ns

Timing jitter ~40 ps (LVDS Rx), ~40 ps (variable delay)
Temperature range 0-80°C

Power consumption ~20 mW (previous design: 130 mW)

All requirements are satisfied.
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* Change the gate length of transistor in the decay units for reducing the decay
time for an improved margin.

* Prototype v.0 has a wrong edge setup of SPI MISO signal. Although it is fine for
use if the device controlling the PP ASIC uses the corresponding edge, as done

for prototype v.0 measurement, we modified the circuit for next version.

N T

Before modification After modification

sitterratadhw:NAND2 X5

0

silterra1B_dow:NAND2BXL:114

3|

The modifications are very simple and already completed.
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ASD board

10

P. R. Sala and S. Vanini, FLUGG: FLUKA + Geant4 Geometry for Simulation in HEP
ICEYTIDEIRRES - 72

TIDD L EREUE
ASIC =1.5(sim) X 1.5(low dose rate) X 2(lot)
COTs = 1.5(sim) X 5(low dose rate) X 4(lot)

LEDETR L V) BERIEN T H ATEE
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(M. J. Wirthlin et al. 2014 JINST 9 C01025)
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