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14:00~15:30 = Session 1: RF & mm-Wave Circuit Techniques

1. High Power, Energy-Efficient, and Broadband SiGe HBT Power Amplification for Emerging 6G
Wireless Transmitter Front-End-Module

2. mm-Wave CMOS Beamforming RFIC

3. Broadband Wireless Radio and Its Relevance to Biomedical Applications

14:00~15:30 m Session 2: Circuits & Systems for Wireline & Wireless Communication
1. High-Speed Interconnect Technology
2. New SerDes Technologies for Optical Communication
3. High-Speed PAM4 CDR RX Design Considerations

15:30~15:45 = COFFEE BREAK

15:45~16:30 = POSTER SESSION

16:40~17:30 m Plenary Session
- Two Questions for the Data-Driven World

18:00~20:00 = 7i3|A
A
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10:45~12:15 = Session 3: Analog & Mixed-Signal Circuit Techniques
1. LASH0| 2 It AL UL |2 OIS
2. Z=AHE N4 Display Driver IC 24 24 7|H
3. Design Automation for SAR ADCs

10:45~12:15 = Session 4: Circuits & Systems for Display, Sensing, and Medical Applications
1. A Low-Power High-Resolution CMOS Sensor System for loT Applications
2. Technigues for Efficient Temperature Sensor Design
3. High Efficiency Ultrasound Transducer Driver Circuits

12:15~13:15 m LUNCH

13:15~14:05 m Plenary Session
- Circuit Solutions for Sub-THz Transceivers to Overcome the Technology Limitations

14:05~14:20 = COFFEE BREAK

14:20~15:50 m Session 5: Circuits & Systems for 6G & B5G
1. A Digital-IF RF Receiver
2. Blocker-Tolerable RF Front-End Design for Next Generation Cellular Application
3.OigE 24 WMES sub-THz O SSAE 71&

14:20~15:50 m Session 6: Circuits & Systems for Emerging Applications
1. Micro-display Circuit & Systems for XR (AR/VR/MR) Devices
2. MRAM In-Memory Compufing
3. An All-in-One Fingerprint Security |1C for Biomefric Payment Cards
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47. An Ultra~Compact Charge Compensator of Self-
Capacitive Touch Screen Panel for foldable
AMOLED display
7 Junmiln Les, Hyoyoung Kim, Gaeun Ju, Juwon

Ham, and Seunghoon Ko
&4 ¢ Kwmngwoos University

48, An eFlash-Based Computation-in-Memory for

Edge Computing
Ak : Infun Chol, Jongyoon Chei, Donghyeon 1,

ByeongSeon Chii, and Minkyu Je
Ao KAIST

49, PMCW Generator for High Range Resolution

Radar

3} ¢ Bun=Ho Song, Hyun=Yeop Lee, Ho=%0n Back,
Senng-Tae Kim, Choon=5ik Che, Yun-seong Bo
and Young-Jin Kim

Aoy | Kogea Aerospace University

30 4 bit 0.5 GSs flash ADC For UWB application
#4} . Hyun-Yeop Lee, Ho=%e0n Baek, Seong-Tae Kim,

Eun-Ho Song and Young-Jin Kim
A Kopes Aerospace Universlty

~ 51. Analog Spike Detection Methods for Spike

Sorting
A7} 1 Vincent Lukito and Minky [e
e | KALST

52. An ohssrvarlan of channel potential according

to the thickness change of blocking axide in 3D
WAND Rash memory ONF structure

A7 ! Sunghyun Woo, and Myounggon Kang

44! Korea Natlonsl University of Transpertation

33, Analysis of Ring Osclllator Clrouit Operation
Characteristics by Total lontzing Dose Effect
=} Jongweon Lee, and Myounggon Kang
s ! Korea Matlonsl University of Transportation
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54, Channe! potentlal analysis 10 find optimal
Remanent Polarization (Pr) and Saturation
Paolarization (Psh in 30 NAMD Charge Trap Flash
using Ferroelectric (CTF-F) structure
A7} : Jikwan Lee, and Mycunggon Kang
ey Korea Natlonal University of Transportation

85 Physical based ReRAM Cell Compact Modeling
using Circult Schematic

#7} ¢ Hyunju Kim. Jonpeon Les, and Myounggon Kang
A 1 Korea National Undversity of Transportation

26, The Analysis of Lateral Migration at 3D NAND
Charge Trap Flash Memory by tapering
A7 ! Jaewon Lee, and Myounggon Kang
4 Korea National University of Transportation

57. The Comparison of Single Event Upset in
structure of Gate All Around (GAA)
A7k Yunjae Kim, and Myounggon Kang
Az 1 Korea Natlonal University of Transportation

58, Srudy on Direct Digital Frequeney Synthesis
A7} Jae-Yun Park, T 8u-Hyeon Kim, Seong=Girul
Kim, Jin-Won Hyun, Yeon-8u Kim and Jae-Won
Nam
A : Seoud Natlonal University of Science and

Technolegy

59, A 6.5-10GHz CMOS Power Amplifier For UWE
3% : Saong-Tae Xim, Hyun-Yeop Lee, Ho-5eon Baak,
Eun-Ho Song and Young=lin Kim
-+ Korea Aerospace Unlversity

80, Tnverter-based 50Ghps PAM4 CMOS YCSEL
Driver for Optical Interconnection
#%} - Jun-Seo Kim', ¥i-Hun Kim', Tae-Hwan Jin’, and
Woo-Young Chel'
e ¢ Yonsei University', Qualites Semiconductor’




Inverter-based 50Gbps PAM4 CMOS VCSEL Driver
for Optical Interconnection

Tun-Seo Kim!, Ki-Hun Kim!, Tae-Hwan Jin®, and Woo-Young Choi*
Department of Electronical and Electronic Engineering
Yonsei University’, Seoul, Korea
Qualitas Semiconductor”, Seongnam-si, Korea
Email: kjs4962 0@ yonsel.ac kr

Abstrace— An inverter based laser diode driver for short-
reach optical interconmect with S5nm Vertcal-Cavity
Sorface-Emitting Laser{VCSEL) is presented. The VCSEL
driver consists of T-coils with ESD protection, S0-phm

termination, Sigmal Buffer(SB), Programmable Gain
Amplifier{PGA), and D}C current source with the DC feedback
topolosy. These are based on mwrter—l'rp-e Em'Ex amplifiers
which can be controlled wia I°C. The circuit is desizned in
ldnm FinFET to drve 125GHz VCSEL for 50Ghps PAMAY
operation

Eawords—Driver, 850nm VCSEL, PAMY, 50GEps

I INTRODUCTION

High-speed mferconnects in datacenters and High-
Parfoomance Computing (HPC) applicatons are currently of
great technological and commercial mterests. Opheal
interconnecton u:u:lg Vertcal-Canaty  Swface-Emmthing
Lasers (WVCSELs) 15 a pclm:l:usmg soluion  for these
apphications [1]-[3] a= VCSEL 1= a low-cost and energy-
efficient hght scwrce. 330nm WVCSEL 15 swizble for shert-
reach interconnection m HPC: or datacenters. Pulse
Amphinde Modulahon 4-level (PAMA) 15 2 lughly preferable
method to merease mierconnect bandwidth [4]. In thas paper,
a 50Ghbps PAMY VCSEL dover for a commercial VCSEL
bhavmg 125 GHz optical modulation bandwidth 15 desizned
in 14nm FinFET technology.

IO DESIGH OF BUILDING BLOCK

Fig. 1 shows the schematic of zw'Ew aophfier and the
VCSEL dnver. Invertertvpe go'gn amphfiers have a
relatrvely low Total Hamome Dhstortion (THD) compared
to other mverter-type topologies, and eaaly allows the
voltage gam adjustment [5] Because of these, the gm/zm
amphfiers are used a5 a2 man topology for our VCSEL diver.
Addionally, the amphifier bandwadth 15 extended by using a
shunt-pealing mductor in ezch amphfier’s load.

Input and output stages have T-couls fo conpensate for
bandwidth degradatton cauwsed by ESD  protechon
Prograpmmoable 1z, loads are placed at mput stage for 50-
ohm termmation and self-bias voltage wath half VDD, Signal
Buffer (5B) 15 used for pole sphitting between the input stage
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Fiz. 1. Schematics of (3} g./E. amplifier with shunt peaking inductance, (&)
the VCSEL driver stmactare

and the mam amplifier. In order to admst the amount of the
modulation cument apphed to the VICSEL, l'gs load of
Programmable Gain Amplifier (PGA) can be controlled by
the 3-bit I'C code. Also, mverter-type PGA can be controlled
b the 4-bat I*C code. The DC feedhack-tvpe voltage rectifier
can confrol the amount of DC cwrent flowing through the
VCSEL by adjusting the negative buas voltaze apphed to the
WCSEL cathode. Fig. 2 shows full-chip layout of the VCSEL

driver.
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Fig 2. Full-chip livout
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Fig 4. Smulation resolts of 5, and AC sipmilation

M SIMULATION RESUTLS

Fiz. 3 shows the siimlation test bench which 15 reflacted
realishe measwement set-up. At mput side, AC coupling cap
1= used because VICSEL driver 15 implemented with imverter-
type amplifiers which are needed half VDD bias voltage At
output side, the VCSEL driver 1s wire-bonded with VCSEL
die. Therefore, ware-bond inductance model was used for test
bench The bond-wires create data dependent supply
[6]. To reduce SSHM, on—chlphlghﬁ'equzuc\rgmmﬂm
mmplemented for VOSEL cathode. The VCSEL model 1=
inplemented in Venlog-A that can acowrately emulate both
elactrical and optical charactenisties of the target VCSEL.

Fiz. 4 showrs the smmulated frequency responses for inpat
matching (S1) and AC simmlation of the VCSEL

drver. For eye gram simmlation, 150mV,. electncal
ﬂgﬂa]sm.ﬂ:ﬁﬂﬁhpsPA]»ﬂE"lPRBSmapphadmﬂu

50Gh/s PAMA Driver Current EYE

Current [mi]

()

Fiz. 5. Smoulaton results of (a) VCSEL Driver output cument EVE, (B)
Elecirical o Optical comversion EYE

dirver. Fig 5 (a), (b) shows the results. The simmlation result
shows Smd,, , modulation current at TmA DIC current.
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