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Topic : Analog

Session 3 : Analog Techniques

Session 3 Analog Techniques O|A= Frequency reference, Crystal oscillator, Sensor interfaces,

Sampler, Amplifier & & 10H2| =F0| ZHEE|QUCE 7|ES| Analog techniques?t Sensor
interfaces= &2 Analog subcommitteeOfA| CtE Session2 2 F&EIUX|T, 2= SO Ot

4ot Application®| X8 Analog technique2 ZQlgt = QURALCL O] &, High-precision

Current/Frequency reference®} Scalable sensor interfaceOfl Cist 3742 =22 ATE DX} ST}

#3-1 2 =22 KAISTOIA 2ESH =202, T 7o 2% HR|0f| (2 Reference currentS 44
StO| 2%} O|&2| Temperature coefficients (TO)E E&Sh= Current referenceE H|QtotCh 2= H
?IE Lt+£ Sub-ranging® ME8% [ Process variationdf| 2t wAEO| HHYZ| 20| FIHH
ol Curvature errorZt Zdig = UX|BH & =F0|M= Reference currentE THSOILH7| 2ot
Resistor?}  PTAT  (Proportional-to-Absolute-Temperature)/CTAT ~ (Complementary-to-Absolute-
Temperature) voltage2 €2 H|E2 X3 O[F SfZUCE 1 Zut2 M, ofifr F w3 7[¥ gl
O] -20°COf|A 125°CTIHX[e] == | L{ 57§ Process cornerOflA X|ZHEl 457 ME0f CHsH
11.4ppm/°Ce| TCE EARALE.

Sub-ranging Curvature-correction in Current Reference
w/o Process variation w/ Process variation

Range 1 Range 2 I
—> —>

T Tx T,

Proposed Sub-ranging Current Reference

Verar _ Verar

Vprar/Verar = R1/Ry Iper =

|4 I/ Ry Ry
]
Irer(t1) : Irer(0t2)
| 7
Tx
i At Ty where Vprar/Verar = R1/R2, H
F_ a-Vprar + Verar - Tngr = V;TAT La+Vorar/Vprar) _ V;TAT _ V;TAT ;
REF = ——p—p—— i L LatR/R . 2 i
a Rl + R2 H Independent of « |

[O28 1] #3-1 =20|M XS Sub-ranging current reference .



#3-2 2 =82 TU Delfto A ZESH RC frequency referenceOf &%t =&O|Ct RC frequency
reference®| &3 FIl== RC time constant0] 2|50 A™E|=0|, Resistor?} Capacitor0i| PTAT,
CTAT current2 ZtZtE biasing Stil, 2-point trimming= &9l 2X} TCE EASIFILCE Resistor
biasing2 AtEE Z2 &9 O/ =& (@1.5ppm/,O)1t HRE If H %2 Temperature
accuracy (10.6ppm/°C)E E-dSILCE EESH Diffusion resistor 22 AFESIO, X2 RC frequency
reference0| M|7|=l= Aging =ME SiZSt2A StRA2, O Zitz 150°CHA 13 Zte| Aging O
= 182ppm/°COf| 3{lE5I0] A E=HEX| @i= TC 458 EOFUALL

Ietat lctaT Ietat  lctaT / Derived using BJTs
Yo Yoo Yoo Yoo >< Iprar= Verar /R
Krp Kre Kep Kec lctar = Verat /R
§ % bn [ =1
45°C 125°C
VR +

SW —¢o— | «—Clock Gen

% v FD—{J}veo
R

[O8 2] #3-2 =20|A H sk 2%kt TC7F E4El RC frequency reference .

#3-4 & =22 Vango TechnologiesO| A ZH#t =& 2 =2, Dynamic bandgap reference (BGR)E U
&t Bandwidth/Power scalable sensor interfaceE M| 2totL}. Sensor interface2| ADC Scalability2t
Power/Area efficiency 2FA|7|7] 510 Dynamic BGRE2 ADC2| ReferenceE2A Z-EoHC} ST
BGRZ Capacitively biased BJT diodeZ & A k[0, Buffer 810| Discrete-time ADC2| Y0 H&
2 £ A3 Al dynamic SZH0] 2|5t0] Bandwidth/Power scalabilityS EF&HA|ZICH O A2 A 30
Hi2| Power Z=H, 60H{2| Bandwidth Z=ZEO| 7b&3td, trimming 20| +0.26%2| Temperature
inaccuracy X BGRS ZE350| 165.3dB2| SNDR FOME E/dst ALt

PTAT CDAC CTAT CDAC
| BS

A
C Vrer=Vee+a AVee
Crer1 | S L U.ZEpr: "4 = 2
Ve
11
VlPD—dmw T o—e o CI":H o Al
o veP N Rest of o .
(o :}-Il- F!A> the loop — AV ™., s
o e filter -273 . 330
Vin D—a_ |—I-o\c veN T[eC]
B1g cn ® Clm;n

[28 3] #3-4 =20|A X 2t5l= Embedded dynamic BGR 7|2t2| ADC.



Session 33 : Intelligent Neural Interfaces and Sensing Systems

Session 33 O A|= On-body wearableD} In-body Implant2 93t Intelligent Neural Interfaces and

Sensing SystemsO CH® & 11H| =F0| HHE[QCE O] &, Brain machine interface (BMI)

chipsetlt Neuromodulation chipset network0ll CHSF 27He| =28 A 20X}t SO

=

#33-3 2 =22 EPFLO|A HESH =29 Brain-to-text conversion® 3t HME, XAHO|

BMI chipset% Hetotot s Chipset2 192-XH'd LDCHYE Neural recording AFERP XX+ Q|

Distinctive neural codes (DNCs)Z 0|83t 512-xX 22| Neural decoder2 FMEICt 7|Z& BMIQL H
& [, DNC classification2 Sl Decoding accuracy@t Data rate reductions F4&StIHCt £
24742 8-*'d Time-division multiplexing= O|&3}0{, 192-%X{

2 Neural recording chip2| At H
Bt HMES FQUCE 3 Z0ZAM 192-XHE Neural recording chip0®l CHdH 0.009mm? Area/ch,
3.44uW Power/ch, 512-X{'4

2 Neural decoding chipOl CH3lf 2F 90%2| Accuracy@t 274 0.0015mm?
Area/ch, 0.44uW Power/ch2 -SRI

192-Ch Neural Recording Chip x24| Neural Spike

#
#2

8-Ch Time-Division Multiplexed Front-End

Spike Train
#’%ﬁ
- = 160kHz. - 1 || m— P
::Cm;c"._ [N 4 1; 150kas BW DC-10kHz >
=l : T
‘Cnre 3 B 1
! B Gsue | Neural Activity (S.) :
Cy l Dare S
L | > o |
It NASR) -
¥—|—>f' Mean Class Activity (O,)
DSt PrsT C
é Iv - VWI DoLr b

512-Ch Neural Decoding Chip

Class-Specific Activity Mask
Smoothlng Unit Onset Aligner P 24 In
ﬁf : T s
E=EEESE ot | [ s R T
SRAM Data Shifter (24.6kB) @ Detector 1s
= === [S. }yfo‘ I Distinctive Neural Gode (DNC)
Koo L.
Kernel Q.88 9009 G Detector N S I \ m fr’
L6 ol n s = 2 nmu"
Class Distance (D) |
T ) | |
DNC Selector l LDA Classifier "
e o™ b 1 —  —
Indexed DNC | NENE A Output r §
| Addressmg | Exlraclor | H Kg “l l ” l mé’
Unit SRAM Parameter Weight SRAM | L:* Predicted Class (c*) //
(0.3kB) | |SRAM (4.2kB) &.1k8) | | srgmax ’ \

Idle Mode

(A& 4] #33-3 == 0|AM X St= BMI chipset 2.

University of TorontoOf| Al & ESH Multi-loop neuromodulation chipset networkOf|

=
=20|Ct 7|Y s3I} 7hE - L9 Hippocampus (HC) 22 ZFXHOZ Xt35IH
719 =42 |Y5IE

, Medial septum (MS)2} Entorhinal cortex (EQ)Z A= Multi-loop

o
]
neuromodulationg Z-E3ICH MA| A|[A”2 ZH M £2I0A Neural recording AFEQ} Stimulation



2 FHE Neural interface?t Ml 222 S B0 M H/HOH S 222 FHELM §
5|, Neural recording AFEE 3702 modeZ S&g = U2M, Low-noise amplifier?t Continuous-
time ADCE &3l Recording signal0il [}2 Bandwidth®} Resolutions X% == QUCE EPH On-
chip@ 2 THHEl Accelerated feature extraction enginel}t Explainable boosting machine 7|2t9]
Closed-loop stimulation2 Energy efficiency@t LatencyS & AIZACH O ZIZ A Multi-loop
neuromodulationO| In-vivo d&& &3 ASERALL, 0.19ul/class| Energy, 99.3%2| Specificity,
98.5%2| SensitivityS =45t HLCt.

UWB Antenna Chamber cap CN |
H WPT NFC UWB
Screw — Chamber X TX & RX H TX & RX
s -1 wall fixed
RF Cable on skull
[ﬁ (not shown) PWR ! Down/
A pair of coils E} CN1 ! 11 Uplink

across skin
I 153 Device placed CN2

Poer | Dnlink } 1 Uplink _under skin, WPT NFC
! above skull RX RX & TX Digital
Ctrl
NI2 Logic
- . Power CLK g
NH CN2 NI3
Medial ‘
Septum

i’s (MS)
! Entorhinal
8-channel Hippocampus Cortex

Electrode (HC) :.f (EC)

Common limitations in
neural interface designs
X Single loop neuromodulation

r X Centralized topology, not expandable
X Experiments in tethered animals

-

This work
¥ Multi-loop neuromodulation
v Expandable network topology
¥ Experiments in freely behaving
animals

[O8 5] #33-4 =E0|A X 2tStH= Multi-loop neuromodulation chipset network T2,

MR 8
ZSE BF
: o &= & ZFobisty HXtSstit
L3 ® ALZOf : Sensor Interfaces, Biomedical Circuits and
\ _ Systems, Analog/Mixed-Signal ICs
® O| O ¥ : wjchoi@khu.ac.kr
® S I O|X| : https://sites.google.com/view/miclkhu
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Topic : Sensor

Session 6. Imagers and Ultrasound

O] ISSCC 20242| Session 6+ Imagers and Ultrasound 2= FHZE, & 10HQ| Ultrasound
MIMO relay, Resonant High-voltage Pulser, Ultrasound Imaging, LIDAR, & CMOS Image Sensor=
O] A7HE|ACE EE0| MH| SessionO|Al Ultrasound Imaging MA{ZF 18 e =l Z40p 22|, S|

= & 489 Mt LIHE[RACE A2 FFY DUSIL

Stanford UniversityO| A ZESH #6.1 =22, Neural Interface®| applicationO|A] AtE3}7| |t
RF-Ultrasound Multiple-input Multiple-output AIMZXA, 16742 X{E 1t 12Mb/se| 3 HO|H
ME £, Ol YETEQ KXo Wit mbel MEEI0|e =520 dot EFE #
40.68MHz FLot=2f 12mm 72[§ A& 2/F AHEE 3 gUAS Sof #4 d& 21
23 Go|EeE HMS3stH, 12702 Power-Management Unit (PMU)O| Piezo O{2|0|& F-&3}H
7182 Sl YEEO| Ultrasound LtRE ©HSID, F7I2 1742 pMUZt CHREA
ISZHEO| ©EDICE O|F, AEES HEA HOIHE 4702| Piezo O{2f|0|E &5t

ADCE Sdf %10 28 70 uwe @3S Soff Ho|HE HEeHtt
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320 MHz CLK
1 [
External  [nductive Link 1 Downlink
Unit  (40.68 MHZ) eeneeee--. REUSReley Y..... ., Piezo
12 mm Relay Chip ¢ Array US Power (850 kHz)
kigm0.95 | PMU US PAs US Data Downlink

L (5 MHz,500 kbps)

L)
"
L -
% || Rectifier > Hi
Il L)
RF Tx -“'500 % + E ; ; }/} Retinal / Brain
1| Data Rec. %13 Implant
. -b-ILDOsl H
L
H
"
"
L]
H
"
"
L]
"
L)
L)

Uplink |+, @

ey \\\

IR-UWB Tx AFE + ADC
-—
uwe j Y _q D< $ 4x4 US MIMO Uplink
Rx [ - 12 Mbps
UWE Link x‘; H x4
(320 Mbps) 5

(A7 11#6.1 ==20M MAlEl RF-US E20] Ml A" =5 CHO|o{ O



National University of SingaporeOiA ZHEHSH #6.5 =2, 72 WEE &3t Ultrasound

Imaging System (UIS)O|Ct. 7[&2| UISEO| O|0[HE flof the FobEF Ao Ad= Hel, 2
=20ME FIHX|Q Fat+E &880, Low FrequencyZE EAHZ|(~7m)2| HES 7ts5IA o
1, High FrequencyE &3t EHAZ|(~1m)OIM =2 S8 E (0598 YOoRCt Ol 7|&E0
2HE =& O] 51812 7fME £=X|O|Ct. O] E-d5t7| 2dH, 8X8 pulk Piezo O{Z|0|E &&3}
RO, 64702] TRX *ES oF Ho| TFR5HALY.

320 M.'-.Iz CLK
1
External  Inductive Lfnk l Downlink
Unit  (40.68 MH2) ceceeeeennns RFEUSRelay y__... Piezo
12 mm Relay Chip + Array US Power (850 kHz)

kiz=0115 PMU US PAs

L]
Rectifier
RF Tx - +
500 Data Rec.
kbps -.'I LDOs | x13

US Data Downlink
(5 MHz, 500 kbps)

; }j} Retinal / Brain
%13

Implant
Uplink |+, @

sssdacafassssscsscafanBananad

Piezo
IR-UWB Tx AFE + ADC Array \\\
uwe j . Y_Q D< == 4x4 US MIMO Uplink
Rx [ - ; 12 Mbps
UWE Link | -
(320 Mbps) = : s
[ 2] #6.5 ==0|A HA|E SIO|EEZ|E FY WE UISe| HEE

Samsung SemiconductorO|A] ZHHEDE #6.10 =22, 0.5um L[X[E Z1 Inter-PD overflow (IPO)
d2E ZR/St= Quad-PDE FYEO ASH, 0

_—

IS £ =2 Full-well Capacity?t Conversion
(o]

Gain, 52 pixel W amplifier?] ®HL S7tE =5 SA0| 22 = ACH Eot TP k9| HE
2 2HE siZst7| {8l Metal Contact (CNT) Wall2 E83I oM, 0|2 £ 7|Z A Cfiy|

coupling ratioE 200H{ O|&f 7HMSHRALCE

CNT <  Inter-Pixel Coupling Ratio (2.0%)
Wall &
FD FD =
[ 327 | 1023 | 327
=
o
SF SF = ‘b;)uphngv
SF-SEL SF-SEL
Vout Vout _ Inter-Pixel Coupling Ratio (<0.01%)
=
= 64 1023 64
o
3 e
blocking
Conventional CNT Wall
Inter-Pixel Coupling Ratio(%) 200% <0.01%
I\ A20mV <a01mV
s ALSB A20LSB <A01LSB
SF ALSB(@Anelog_GanX16) A327LSB <a10LSB

[Assumption] WS Seed: 1023Isb, ADCSAT: 1000mV

Inter-Pixel Coupling [%] = Cap[(FD, JMP, Vout)ceterto-FDiesigre] / Cap_FDeanter

(18 31 #6.10 =20 M HMAlE Quad-PDe| BEHES, CNTwall2 S HE 7HdS =2 21t



Session 26. Display and User Interaction Technologies
O ISSCC 20242| Session 260f|l&= Display and User Interaction Technologies 2= FMEZ & 5

M
9| Source-driver IC % Capacitive sensmg =50 ZrE. 23 3™ OfjH B2 =20 YHEY

—

O, Capacitive sensing® =&&0| 0| YHES F=Y DH5HC

KAISTO A ZESH #26.1 =E2, 10b 3& =S = 600 A2, OLED L|2E20|& Source-driver
ICofl 23t LHE0|0, w2 1-H EI)S Sl 240HzO =2 =Y 20|EE ZdE £+ JUUZ. O
= ‘Conversion-while-Drive' 7|1t Charge—ModuIating QM) DAC% S35 1-H EILS 1
LAA|Z. ESH Path-swapping Fast Slew Rate2 OFRE HIHO| HEA|ZHSZMN, 3|20 HHY

2 MHEZ A EBH 7|FEQ| FSR CHH| 118 O|&f JHM & 22V/u O] &2 Slew Rate2} 10b2]
HEEE SAI0 24T O] A= UHD ST 7|&F 240HzO| =2 =g 0 ‘)
ol o

Im
i
n

MSB bits LSB bits

Vrern D<9:4> D<3:0> MSB- 100000, Vi
—_ e e S
Q V-to-Q Converter Charge 4b True-DC N
a K Vorer | £ Py Vo AQ Modulator Interpolation
A TYamb > -
i Slwi Vi ey 2 sk
& | Mi s AQ = CoAl T = 1
g IAV / Vour=Vi+ Ve
ol > 4 —VL-rM'.ﬁV
: HIARY M %, Mod?lgte:l_ Charge
4] S \ 0;;@ njection Vour LSB—;IDDHz-:\“-
- o ]
; F) y = 'LL"VF_MQQ_MAV M= 20420 ¢
e 4 = Co 2 o+
| kad , > Ve=3% Vi |
VrerL MSB-’U111112 w

[23 4] #26.1 ==0i| HMAIE 1.5ps2| 1-H EfYE Foiot7| flet QM DACSl =8k

MAPEE

. Yx|Cfetm MAFE Sk
f : SPAD/APD-based Image Sensor
o 2 : bcpark@miju.ackr
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Topic : Wireline

Session 7 : Ultra-High Speed Wireline

O] 1SSCC20242]| Session 72 Ultra-High Speed WirelineO|2tE FHZ & 9HO| =20 HEE
ACE O MUNME =& FUASMUS fIoh S47] 7HEOM HOIE £=eot oUHX 285

=0l A0 S F

3@

1 ngds 25 4470 ot =25 LEIUCL

#7-1 Marvell, 2 ==& DSP7|8FS| =1L H==417(0 CHEH ZHO|XL S5nm FinFETO|A L35I
Ct. %|=x9| 212Gb/s9| S&£EE 7HX|2 direct optical detectionS 2|$F PAM-4 &%=417|0|11 Of
HE21 0HX| 280| 2.69pJ/b2 2 7|E %11 H&2| 112Gb/s SFAT|E0 HIXS +=FS Ed
gHCh 38 13t 20| £A17]E 4-way time interleaved DACIL linear driver2 FEE/0f A1 RJ
(72fsrms), Amplitude (0.78Vppd), RLM (0.98)2| ds2 EMTICtL =417|= wideband AFEQ} 128-
way time-interleaved ADCZ T2 3-dB BW (>53GHz), SNDR (=36dB), pre-FEC BER (<1e-12)2
2 NYSO0|HM HEHQl SIS NI =2 2HEol HAHM M2 HIYE A8t QY

IT —

Ze =20/t

Serializer

§PD

H— 4:1 Pre .
| DAC DRV,

CAL
ADC

128 x 8b Data —~—£—

1

LTx
Lo g e ot
io8x 4 4 [Equalizerg y 4x 4x 2x 2x

i 8Ul 4Ul 4Ul 4Ul 4U1
ClockGen
(a)
AFE | x16
TAH BUF2 .
—»{TERM b} VGA ol 8xSAR ,+ 128 X 7b Data
A
A —
ClockGen

i 16 16
1 Delay|_ ] Clock RX
i j12.5 ol e 14 IQGEN|« ]
H 16 x Line 16 x 4 x 2 x Distr. 2x PLL
| PulseGen 16Ul 16Ul 4ul 4ul 4ul

(b)

[A8 1] 212Gb/s S41712] TMAQ LXx2E EOF= 25 L0 (@) S417| (b) =417



#7-3 Synopsys, & =& 3nm FinFETO|A 7H&SE 224Gb/se| SXHEES 7HX|1 40dB loss/HA|
20| 7ks%t Long reach& S=417]0] CHe LHO|CH s SAM7|E 257 Qs 22
Zo| MHS BO| & =F0|Ct 229t Z0| TDC 7|8te| 28 ZHEI|E T 0l &4
7|t =ATl0 22 Moot 22 EEEQCE o 28 ZHEIIE Sl S4l7|0 EQ% o
2 o 228 MMstn BH0 RJ (55fsrms), D) (170fs)0|2te M2 X|EHE 7HX|& 222
MY S47]= 7b DACZ|ELC] drivernt 8:1 multiplexer2 #-&3tF 0 o{7|0of 25 =F7|0f
M BHE %—.% AFESIULE $=A7|= QIHE| 7|Hto| AFEQL 7b ADCE TASIULL AFES peaking
FILt=E 50GHz 0|4, peaking gain %[C 20dBE F'd35I¥ 11 ADC= 50GHzO|A ENOB 4b2 2
Ct. of **WI 40dB lossHX| S22 8lH pre-FEC BERS Te-62 ZASIFLCE X0 S44
710 M long reachE EtZUSHO 40dB loss7HX| EAS SS0= 04X 20| 3p)/bO|2h=s RS

T2 d55 YUtts HO| 2 AE=E BN =Lt

Phase Shifter

ILO

From PLL

Phase Shifter

From PLL To ADC

1/8 rate clock phase noise: Full rate TX clock:
)h3< 4’»> 00005/ Ref -65.00dBc/e SSGHZ CIOCk
14.00GHz '
RJims =90 fs
b wil
-113dBc/Hz

e e — Rl =55fs DJ=170fs



#7-5, 7-6 Southern University of Science and Technology, TIYEH A|QE S =23 224Gb/s,
112Gb/sa SA17(7F 22 ARSI LYrE|ACH M, D31 20| 224Gb/s PAM-4 &=
27| long reach OfZ2|H 0[S EtZSIY 29dB loss/HA| 248t & 4742 XS THSO{A]
HBE oYLt SA7|& differential-to-single driverS Z-83IA 1 signal integrityS #0[7| 2l
group delay variation 2& 7|8& HESIYULE +=A7[0 M= noise immunityE ZH5H7| 25k
single-to-differential #H27|0f Al power bounce cancellation Z|2& F7}stQICE ZOH O 2 SiGE
130nm SF0A FRHE S47|E 224Gb/se| SEH =2 29dBo| AH'E EH0|M 1E-122| BER

SHRAD 2.08p)/bll OHX| T2 YRUCL FHMEE 112Gb/sQ| &417|0|0 Crosstalk
B0 =8E XE dAF0|ch O 33 20| MPEItsT crosstalk 24 7|EES JHEAL TX
FIR 7|Ef22 voltageE i1 CoiF= A2z FYEJACE 47|00 M= mismatchE E0|=
single-to-differential 2|22} 4-way interleaved 4-tap FFEE &-83t0] gain mismatcht ISIE Z0|
CE Yt 2oz 28nm CMOS SE0IM FoIEl 5417 2.77p)/b2l OHA] 2&1F 31dB
lossTHX| E&SHH 1e-10 O[3tel BERS HYSIRAUCEL

Measured TRX Eye Diagrams

W/ 16dB IL@56GHz
bis NRZ PRBS-15 224Gbls PAMA

“Jsomvl__ RLM=0.9

Proposed Sch

XSRIVSR

SerDes 7

Differential
Transmission Line

X -
. 7=-16.80
D¢ F‘ Riion el Z=900 NP : PRB- 121 LAlr PRBs-mzzAG/Aw
dore 1, N i ™
ouT 30 L%J = . P :
e ) (* 12c&Bias
D2S Driver
RX
REG f HF
IN G0 5 PRBS‘%ZLZJ%%ZPAM‘
o Rcne ouTP
o 1[50 ) OUTN
CMFB T - T Degeéneration
R — T 1 VeA
(@)
Timing Diagram
- [LCane-1 Examples of inductive XTC, implement
2 J@ capacitive XTC by controlling 5|gnal polarity
s XTC rox Path §AT AT AT AT AT AT
S |osws na\ XTC uain Path Data Singa [} ] : [ ] 1
g {Laned) 4 Dataimain ouT '
ol [ = \ 1, ouT T e R
E - 5 < S XTCwmain OUT T \ T \__J ¢
® |2 S ! - T R
o 3 = 41=78 )| ' ’_|_‘ ’ f_._' ) ’_.,
2 u A b XTC Singal -t{u\tp:};; XTC—PDSt out !-‘ . H H H . :
= - H
2 == x R B
° 2 xcour Mg (1 A
L . DIV| e _553 i [ ] :
CK4 IN 4 . TX OUT '
o’—l—L VCDL[ITAT Tuning Range: 0-9ps H

| R U S —
Even Mode Superposition Odd Mode
XIC

Mode XTC XIC >

[A8 3] (a) 224Gb/s S417] E2=t FFZ} (b) Crosstalk cancellation 7|&
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Topic: Power

Session 8: Hybrid DC-DC Converters

Session 80| A= inductive switching converter@} switched capacitor& &%l hybrid T+Z&2| DC-DC

It o Sl S o o o
converter?t 11H 2J0E[RACH w2 TEBe s, 2 TEHIL, WE N3 =2 Y8 MY
= . — —
=244 50| Session 80 =E & =252 FE =HO|Ct
2 s, Lo
Proposed SIBO Converter W \CEREET :
L 2 38 k Cy Cr
=36 - 3
%‘s‘ a8 5 3’3" Vo=34V ﬁ ,
....‘2/0 Voo Vo b vaw G2 S8 Vor S ;; \ B'-;t::’r‘y 53}'_ 8
§s; ,I ! = i ;= = = = =
cwIIoL =Cr1 I e I!usn() ;_Z M(=VolVn) = 0.8-0-1.25 }/ +/ Seamless Single-Mode covering (0.5<M<2)
S = = 8 = 100 G 40 200 /All5V-CMOS Used (Max. Vos of SWs < Vi)
Sop Y L l"“‘ State-Of-Charge [%] / Always-Reduced Inductor Current (. < lo)
Can o Con ©1:DT. 02: (1-D)T:
®10.0m) i i ®2.01.1) nI i o

1 P Y s by
crfly, o L J c
DVi=(1-D)(Vos=Vou-2Ve) =3>  D=(M-2)/(M-1), where M=(Voe+Vou|}Vix Vin Verr "V { [
s c

Typical condifon: Vix=3.7V, Vo=4.6V, Vow=-4.9V, M=(Vor+ NorVex=2.58

Norm. & Nom. AL Nom. 2 Voron Ss I
Duy(0) =ouo/(1-0) VDL =bueoDT/Cov o il |CF2(¢D1) ol
4] MM+1) | 072 356 0.72 072 = == 0 v w5
[4-5) (M=1yM 061 256 061 061 Veri=Vin  Max.Vosof S1, Sz, SssVin  lerion = —FD—Il M=WZ =55 (05<M<2)

Thiswork | (M-2)(M-1)| 038 158 038 036 Vern=Vo  Max.VosofSuSsSssVo o=~k b= = ML 5<ni<t)
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Previous Ultra-low VCR Buck Converters [1]-[6
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[Z13 2] (Bh energy harvesting & PMU <#8.5>, (%) L& buck converter <#8.6>

#85 = O|HX| SHHAEE THAZALE PMUE 270RUCE ST PMU & 6 n
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o
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AHESHOF SHX|ZH SPCSC T2 HEO| QAEEH MFIF M Z|7] HZ0 MHH2 0 0|X|=
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ULE & =20 M O|F SiZst 1At HIHE domino A2 AT AHZASHIULCE O|F Sl LHF

poleO| O{3f 7§2 E2|%|1, 0|2t SA|0| feedforward zeroZt F7t%|0 poleES &2HA|ZICt. e}
M WROl= AFOO| pole SHLELH LIEFLEA E[1, 3X| 2 DO & HMAIHEEZ stability
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=
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Session 14: Digital Techniques for System Adaptation, Power Management and Clocking

O] ISSCC 20242| Session 14 Digital Techiquesdi| &2 El 10HO| =20| HEL[QC} 0] T 2
Ho| =2(146, 14100 {2 FAO| Digital System0f QHHZ
Digital LDO &%t &4 7|=0f CHsi ZHESIUCE

#146 2 AMEEXIOA LESH =ECZ, 3nm GAAFET 58S O|8%+ 263A/mm? current density
€ 2 Computation Digital LDO &A0f 2ot =F0|Ct %2 RHY ZZMAMl S2{2H 3 I
ofo] =7t S7t5t= 720, eHgHe T 32
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40 ©
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o

step controlg@ O|83&}IRALCt 3nm GAAFET 3782 O]
2 8E (9.32ps FOM) Est HS = UALL,

density A5 (263A/mm2)S EOIFQUOH, i
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, fine-grained distributiong T+ & 42 current sharing imbalance 2XE Z=2§stA EICt O|E
=St31AL, freely-linkable current sharing (FLCS) #AS M| SFSHRICE FLCSE SOl 2 LDOOA &
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[y —
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ooz 44 @
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Coarse-Grained Distribution e © s Fine-Grained Distribution
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[C13 2] Coarse H Fine-grained distribution YEHS| H|I (1),
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Session 31: Power Converter Techniques

O|®H ISSCC 20242| Session 312 Power Converter TechiquesOfl 2EEl 11H2| =F0| HRHE|RULC
uWSE kWZHR| Crget M3 #=F0| Z0f0M &2 T8 282 ®2 Power Converter 7125 |
AIHE|YR 2T, Energy harvester, Automotive, Envelope tracking, Wireless power & Lot
applicationt| &% 7258 UEALCL

#31.1 2 S0tet7|SHEoM LESH =F 22, 5G NR RF application0| H83}7| 2|3t envelope
tracking supply modulator @4|7|&& YHSIALE 7|E2| supply modulatorl] 2% &2 28
X8 2 BWOIA SESH= switching amplifier?t 282 %X =2 BWOIA S 3= linear
amplifierg Td8iM S22 SHQICEH 2Lt X tste WALl AL class-G HAI2| linear amplifier
£ Mo, class-G 82 fIeh 2719 MRTYLE single-inductor dual-input dual-output
(SIDIDO) buck-boost ZAHEHZ A Ef O =3 HE 24W0A X1 =& 834%E ¥S T
AU, 7|ES| AL 23~49% BE BHE 2UCL



Conventional Supply Modulator
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#31.9 £ Leibniz University Hannover O|A ZH3 =F2 &, Totem-pole PFCE GaN ICE 0| &3}
of st A 7|2 LHSIRULCEH Totem-pole PFC2| A2, 7|& boost converter 7|8t2| PFC 0f
M diodeE HMAHY = UM O w2 822 F&50| 7kssict. Ctet, ™Y half-bridge T+Z2
power-stageE ZRE Sl=0, O|E GaNICE #HTUCEMN BES =2 = UALL Discrete HEK
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Topic: PLL

Session 10: Frequency Synthesis

ISSCC 20242| Session 102 Frequency synthesisZt= FHE & 9HO| =20 HHEE|UCt O] N
HMes nds F4 4 8 FMCW Ho|H A2ElS et GHZRE THzO| O|2= CIX|E 8 Of
221 PLL HS0| Ci ZEE[ALC

#1-1 Politecnico di Milano®| A= 28 nm CMOS &80 Al Fractional-N digital PLLZ ZHSFRACt |
AlEl PLLZ reverse-concavity variable-slope DTCet CIX|EE EHFE OFHE- predistortionES &
Alof 283t low-phase-noise d&it =2 MAEE Ao FdE = UYL 2 SF:=
57.3fs RMS litter, -63.4 dBc fractional spur, 12|11 8.75 GHz OFRE FLt=0fA -252.4 dB2| FoM
= Zd53Lt.
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#1-2 KAISTO M= 7|E2| Least-Mean square (LMS)
%5t7| 2ISiA Recursive-Least-Squares (RLS) ¥1E|EF2

d2|H LMS2| convergence AlZtE2 RLS €12|FS HES0| 55us2 HHEAZ7|= AFE HQHStH
RACE RLS YAEZ|FE Fodt=0 UAOM StEolel F5&HEE2 =07 I8 Dichotomous
Coordinate Descent-based (DCD)-RLS= M-&tRILt. & AH7+= 88.0fs RMS litter, -68 dBc fractional

spur, 2|11 8 GHz Of2% Fots F0|AM -249.1 dB2| FoM=2 E-d5IILCt.

12|E9| convergenced| A2l AlZtES Et
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[22 2] HQt=l RLS-based PLL 2| FM| &2 Cro|o{1 3

#1-3 Tokyo Institute of TechnologyOll A& digital pre distortion (DPD)E A X| 2411 fractional-N
digital PLLO| fractional spur ‘&8 =0|7] ?Igt HFE 65nm CMOSE 0|85t0| TIASIACt W
2 Fot Y0 YXISH= factional spurg2 cascadedEl FHt 2F7|2F F712| AY moulation
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SMHOZ fractional spurg £ = UASS EOFALCE £ HFE= -62.1dBc worst-ase fractional

spur, 12|31 7 GHz £ 20| A 143.7fs rms jtter S -247.4dB 2| FoMS EMSIRACEH
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#1-4 University College Dublin O Al fractional, horn, and wandering spurs& ZItX o2 Z0|7|
23t o3| EtB¥E & an enhanced nonlinearity-induced noise performance (ENOP) digital AX
modulator2 0.18um-SiGe-BiICMOS &30 M #3450 fractional-N PLLO| 45.5fs rms random jitter
@ -75dBc worst-case fractional spur % -118dBc reference spurE 6.56 GHz =X OA EHMHE 5
AZE EQFRACL 0.18um-SiGe-BiICMOS 5HE AE30] CHE =5 CHH| IHe 2271 A5HX|
2t (2100 mW), MASHE AME%H AY modulator T+Z8F H[W35H0] ENOPE H&E%t 7 Z0M HHH
O 2 wandering spur?t 22 FZ0|{E1t SA0 jittere| d& F2t LS MASHTZO| H|SHA

gEs ENFALL

ENOP vs MASH 1-1-1 jommmne w -------- T B R TP R .
[-67] [-77] [-45] [-55] 231 v
m MASH 1-1-1 AN, ey WV / -
NTFy(z)=(1-z"1D*1 -2z + [72[“%71)'4‘, 2:«.,;] Top 3 bits (0,25 1]
F=2 Py =31 =2 <Py P = 3/6 (both suboptimal) LDW:LZL - A

m ENOP P9 *
NTF(2)=(1-zYQ—-z?—2z*+2%+z7-2z")
=% P =9=pys O = 516 (both optimal) X

r=55 Py

SEL

[AE 4] MtEl ENOPRE MASHTZE2| H|W 3 ENOP divider controller®| 3

#1-5 KAISTO| M= fractional-N PLLOA| =2 AEE|= digital-to-time converter (DTC)2| thermal
noiseZ 23t in-band phase noisel| 45 E2tE 7H45t2Kt voltage domainO| A Quantization
(Q) noise= cancellation ot= A2 O|FE HQtotRICt. otx|2 Fod uFF oA sampling-PD (SPD)
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O| 1 1SSCC 20242| Session 22+ High-Speed Analog-to-Digital Converters2t= FHZE & 5HO)
=20 HEEJACL 2 MUM= 2% HO[E#HEY| F3HE 28 continuous-time pipeline,
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1 7 =850 #y g2 oheat 2Lt

Session 22 : High-Speed Analog-to-Digital Converters

#22.1 Ot CHSHO| A Direct RF sampling2 ¢t 1% ADCEAM 47H2| x2S 7tX|= 12GS/s
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Topic : Digital

Session 15 : Embedded Memories & Ising Computing
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Session 16 : Security: From Processors to Circuits
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Topic : RF

Session 5 : Wireless RF and mm-Wave Receiver Techniques
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