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 Compared to traditional current mode logic (CML) drivers, source series terminated (SST) drivers exhibit
approximately 50% better power efficiency.

Introduction

Fig.2. Schemes of the SST driver

Conclusion and outlook
This report presents a 55-nm CMOS serial transmitter prototype comprising an ROPLL, a binary-tree serializer, an SST driver, and SPI. The SST
transmitter achieved 10.24 Gbps with 35-ps Tj and 74.4 mW, showing a 28.7% power reduction versus CML. Although functional, the ROPLL
introduces higher jitter than an LCPLL, degrading the 11-Gbps eye opening and risking errors of the SST driver. Further testing is in progress; the next
version will revert to the LCPLL, keep the SST driver, and add a 64B/66B encoder.
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Fig.1a. Block diagram of the transmitter

 The overall architecture
 The PLL employs a multi-band ring-oscillator architecture, covering a frequency range from 0.6 to 5.55 GHz.

Its measured random jitter ranges from approximately 1 to 3.3 ps, depending on the operating frequency and
feedback division ratio. The serializer uses a binary-tree structure and supports data rates up to 11 Gbps.

 The initial prototype transmitter uses the same serializer but incorporates an LC-tank-based PLL and a
current-mode logic (CML) driver, consuming nearly 97.4 mW at 11 Gbps. The CML driver accounts for nearly
47% of the power consumption.

 The SST driver
 Main driving stage👉👉 provide an output current of approximately 5 mA
 4-bit programmable pull-up and pull-down transistor array👉👉 adapt the output resistance
 4-bit adjustment of the pre-emphasis strength👉👉 maintain a high data rate
 Edge-pre-emphasis strategy👉👉 minimize power consumption,
 6-bit DAC-controlled delay chain👉👉 finely modify the emphasis duration
 The simulated power consumption of the SST driver is typically 14 mA, with a maximum range of 5 to 21 mA,

depending on the output resistance, emphasis strength, and duration. This design can reduce power
consumption by a minimum of 44% compared to the CML driver.

Measurement and performance
 Testing of the SST driver

 The proposed SST transmitter fabricated in 55 nm utilizes an edge-pre-
emphasis method to maintain a high data transmission rate while
minimizing power consumption. It consists of a phase-locked loop (PLL), a
serializer, an SST driver, and a serial peripheral interface (SPI).

 The measured SST driver supports a data rate of 10.24 Gbps. Its power
consumption is typically 14.4 mW, with a maximum range of 6 to 25.2 mW,
depending on the output resistance, emphasis strength and duration. It
can reduce power consumption by a minimum of 44% compared to the
CML driver from the previous version.

Fig.1b. Edge pre-emphasis

@ 10.24 Gbps CML output
(as SST input)

SST output

no emphasis 4-level 
emphasis

Tj (ps) 26.9 39.8 27.4

Rj (ps) 0.66 0.65 0.61

ISI (ps) 10.42 22.24 10.78

Eye Height (V) 0.60 0.18 0.78

Eye Width (ps) 76.6 61.7 75.9

IDriver (mA) 36 8 12

Fig.4. Eye diagrams of the SST driver at 
10.24 Gbps

SST input

SST output (no emphasis)

SST output (4-level emph.)

 Testing of the overall SST transmitter

@ 10.24 Gbps CML output
SST output

no emphasis 2-level 
emphasis

Tj (ps) 45.2 52.7 34.8

Rj (ps) 0.83 1.01 0.86

ISI (ps) 13.9 18.3 15.5

Eye Height (V) 0.54 0.39 0.61

Eye Width (ps) 68.2 59.7 74.3

Itotal (mA) 87 59 62

Fig.7. Eye diagrams of the SST transmitter at 10.24 Gbps

Fig.6. Eye diagrams of the CML output for (a) the initial prototype and (b) the second design

SST output (no emphasis) SST output (2-level emph.)

11.09 Gbps

 Compared to the initial design, this design exhibits larger jitter due to the
replacement of the LCPLL with an ROPLL, which is constrained by area.

 The SST driver successfully
transmitted serial data at 10.24
Gbps but failed at 11.09 Gbps,
despite the simulation results
indicating its capability to
operate over 11 Gbps.

 Further testing and debugging
are underway to resolve this
discrepancy.

Fig.5. Eye diagrams at different pre-emphasis levels
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