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PP ASIC >20000 Gy 27 Gy 5D

DAC DAC7678 180 Gy 180 Gy 5D

ADC ADS7953 246 Gy 180 Gy 5D

;&4) TPS7A85 379 Gy 180 Gy 9D
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TPS7A85: Low Drop Out
TPS6050: DC/DC�����
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• 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. 

• Preliminary Design Review was completed on 6th March 2018.
• 20 prototype PP ASICs have been delivered in Oct 2018.

Ø Process: Silterra Malaysia 180 nm CMOS 

(Rohm 350 nm CMOS for the current chips)

Ø Supply: 1.8 V and 3.3 V (3.3 V only for the current chips)

Ø Number of channels per chip: 32

Ø LVDS receivers and 1.8 V CMOS transmitters

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

- Dynamic range : ~50 ns 

(�30 ns for the (current chips)

Ø Bunch crossing identification with 40 MHz clock

Ø Test pulse generator for ASD boards

Ø Control with SPI (JTAG for the current chips)

Ø Voting logic to mitigate the effect of SEU

New PP ASIC overview
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Summary of PP ASIC prototype specification
Design process Silterra 0.18 μs 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 ℃

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

All requirements are satisfied.
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Mass production of PP ASIC

The modifications are very simple and already completed.

Before modification After modification

• 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.
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PS board
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