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A Framed Pulse Width Modulation Transceiver
with Low Supply Voltage
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KAIST School of Electrical Engineering?, Point2Technology?
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. - Widely used, but based on analog circuits with more power
- Speed & Power Trade off - Low VDD limits BW\c - Suitable Spectral Efficient Modulation is needed

Framed Pulse-width Modulation (FPWM) Transceiver

v Time-Domain Modulation v Transceiver Architecture

000006 .
roposed [T TR ! F
T m lsssmmm L —

PAM-4: 9 bits in 4.5 symbols NRZ
6UI

DTOP

Data_In
(Baudrate)

Us U, DCDL
FPWM: 9b|ls in6é sectlons . 6ul
y i Perjod GLK Out— (e prasecon |
26-64 (BRI3)
1 2 3 4 5
Signaling Throughput Nyquist Freq. Min. Pulse-width %l 2UI— Data_Out (— |
9 (BR)
NRZ DataRate(DR) %, T \;,,WM / ? ? :\ [ 2°=512
PAM-4 2DR 0.5%, 2T, Sof f A BDCDB
FPWM 1.5DR 0.67f, 1.5T, ©  ® O («© @ @ (FPWM)
Quantized =295“D)

Interval(Ql)

- 15Gbps(10GBaud) w/ 800mV

- Embedded PRBS Gen./Checker & Enc./Dec.
- DES in Rx & SER in Tx w/ 1-tap FFE

- SAMSUNG 28nm LP Process

Measurement Result & Die photo

- Rail-to-Rail based Modulation a o
. e . . . 11 11 it.
: Digitally Implementation [Codmg Gain= —"==—"" = 150%]

- Power reduction w/ Low supply
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- FoM: 1.59 pJ/bit for 15Gbps/lane
- Area Effective Digital circuit
- Spectral Efficient FPWM mediates BW limits
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