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CDC-P008 A 40Gb/s/pin Single – Ended Transmitter with Output pad Network for 
Memory Interface Application in 28-nm CMOS
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Yonsei University, Korea
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Introduction

Proposed Transmitter

Chip photograph and measurement setups

Conclusion

Fig 1. Transmitter overall block diagram

Fig 2. Top Layout and an enlarged view of T-coil and ESD protection

Measurement Results

Fig 3. (a) Chip Photo

Fig 3. (b) Measurement setup

Fig 3. (c) Probe station

 The eye diagrams are presented in Fig. 4
 Single-ended 40Gb/s eye is demonstrated
 It has 297mV eye opening
 T-coil with ESD reduces the data rate, but improves yield.

Fig 4. (a) 40Gb/s w/o ESD (b) 28Gb/s NRZ with T-coil & ESD

We have demonstrated 40Gb/s/pin single-ended transmitter in
CMOS 28-nm process

We designed low-voltage swing terminated logic(LVSTL) driver,
which allows the efficient driver size and the impedance control.

 By using an edge-boosting auxiliary driver, we can finely adjust
the pulse width, which enables to optimize the eye opening.
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 Fig 3. (a) shows the fabricated chip of our design
 Fig 3. (b) shows the measurement setup. It comprised of the pulse

pattern generator(PPG), oscilloscope, arbitrary function gener-
ator(AFG), and etc.

 Fig 3. (c) shows the probe station and DUT.

 The demands for the higher bandwidth memory access are
continuously increasing for many applications such as data cen-
ters, HPC and AI processors.

 The importance of high-speed memory interfaces is increasing as
well and a number of technical approaches are being researched
and developed.

 This CDC work presents the technique of designing high–speed
transmitter(TX) in 28-nm process.

 Fig 1. shows the overall block diagram of transmitter
 It contains PRBS generator, retimer, serializer and driver in data

path and output pad network is composed of T-coil and ESD
protection.

 Edge boosting auxiliary driver is implemented to maximize eye
opening

 A 7GHz differential clock is inputted into poly phase filter and
passes through duty-cycle corrector(DCC) and quadrature error
corrector(QEC) to produce enough timing margin.

 Fig 2. shows top layout and an enlarged view of T-coil and ESD
protection.
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A 40Gb/s/pin Single – Ended Transmitter with Output pad 
Network for Memory Interface Application in 28-nm CMOS

Dae-Won Rho, Jae-Koo Park, Seung-Jae Yang and Woo-Young Choi


