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Radiation tolerant, high speed and low power serializer ASIC is used for optical link * Reference Clock 312.5MHz
systems in particle physics. Based on a radiation tolerant commercial 0.25 um silicon-on- « Input 16 bit LVDS data
sapphire CMOS technology, we designed a 16:1 serializer with a 5 Gbps serial data rate. « CML output @ 5 Gbps
This ASIC had been submitted for fabrication on August 3@ 2009. We expect to start the « Bit error ratio < 10-12
evaluation of this ASIC in lab and radiation environment in November 2009. All results + Single power supply of 2.5V
shown here are post-layout simulation. « Power consumption ~ 500mW

The serializer is implemented with robust static CMOS logic. A 2.5GHz ring oscillator « PLL bandwidth programmable
based PLL is employed as a clock generator. A low power and low jitter 5GHz LC oscillator
based PLL prototype for next version of serializer has been implemented on the same chip.
More details about this PLL are in poster “The Design of a Low-Power, High- Speed Phase
Locked Loop”.
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3 * 50 ohm termination resistors
« Current consumption ~ 100mA
« Based on static Transmission gate D-flip- « Based on static Transmission gate DFF « 3dB Bandwidth > 4GHz
flop (DFF)  Complementary clock required « Peak-Peak Output amplitude > 400mV e - : s
« Maximum Working Freq ~ 2GHz « Maximum Working Freq > 2.5GHz CML driver output amplitude vs input signal frequency
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+Static Transmission gate ; . Wl <=
DFF 2
«Complementary clock =1 MUX
required MF Pl mux | 21 Serial data@5Gbps
~Maximum working 21 a
frequency > 2.5GHz in
worst case.
312.5MHz 625MHz 1.25GHz 25GHz + 5 stage differential delay cell
- D Y U « Two loop path to boost speed

« Area: 50 um X 200 um
« Power: 100mW Frequency: 1.5 — 2.75GHz
« Phase noise: -92 dBc@1MHz offset
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— { / Tail current source is removed from the delay cell to
N ~ eliminate the significant phase noise source. Without
Complementary a current source, the oscillating amplitude is close to

1 differential - " A P
i rail-to-rail. A consequence of this design is that the VCO
»al is more sensitive to power noise.

+ Charge pump current is
programmable from 20 I
to 80uA

« Linear working range
from 0.5t0 2V
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- Deterministic Jitter (DJ) estimated from eye ~ 50 ps S0uA S S o =y Toom =y

Mismatch between charge/discharge current vs control voltage 16:1 serializer Random Jitter (RJ) from VCO is loop 80uA 388M L) 78M 5 155M 5

<28ps.
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