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Session 10 Low-Power Transceivers
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Session 13 Phased-Array System and Components

#13-1 ORI 2|HEY =22 IS AUNSHO| Kenichi Okada wE IE0A &

HDH "A Ka-Band Time-Modulated Variable Gain Amplifier with 30-dB Gain Tuning
and <0.1-Degree Phase Variation via Duty Cycle Control”O|C}t. 6G % 2|8 45
I3t Phased array systemOfl Al gain controldl beamformings I3l variable gain
amplifier(VGA)7} Z==XO|Ct. SIX|2t current-steeringO|Lt gilbert-cell Z2 7|&
o 7|'#E2 gain tuning rangeZt XMetE 0|11, gainO| W& M phase variationO|
o THEO| UELCH 2 =2 o2t Z2HE &S| fI8] Time-Modulated
SchemeE HE}SLICE Ad OFO|C|0= HEZO| clock signal®| duty cycleg =
gt VGAS| gaing HHECH= oOfO[Cjofo[Ct. AZ 10M =2FUX rfil=7}
clock 2=20{2|3f sampling0| &l= IFIOA Xl 8= harmonic ’S—E—Eol R
SHX|2, F71H Q! band pass filters: £8j 8= RF AS3 Z3ASICH= Z{0|Ch
O] gtAlo] O|2HX XI0|= Duty Cycle(D)Ol M2t 20logDZ ZHEICH ESH duty
cycle?| HgEot 2™EEZ {8 OB 20| Lt2+= dcc(duty cycle control) loopit
PMC(pulse modification cel)& &4 X FHSYULCE CMOS 65nm SE2= A &
Aq, 2O HAEEZ 1150 um x 280 umO|D, gain0l M2F 4.9 mWOA 103 mwW2e|
oY E 2250 Z™EZ T maximum gaine 29.6dB, 24 GHzO|A{ 29.7 GHz2| 3dB
bandwidth@t DCCE &3l 30 dB2| gain control rangeE 7HX|11 £t gainO| B
[ phases 0.1%= O|TteZ BHI}PSM OP1dBE 28GHzOIA 12.5dBmO| ZHHENA
Ct. time modulated & E &3l ka-bandOlA 30dB2| -2 gain control rangell
M= phase variationO| 0.1 0|2t 2 QX|E|0{, 243t phase stable®t 7| HS
M| FSHRACE

I



,‘ Element LI%
RFin This Works% _ 2~N BUF ¢
ouT
\l/ /\ —0
by BPF
[ DTC
Element1 & = LIlaBUrf2 (a)
Element1 = Tpcc CLK\
RFIN(t) = ASin(Zﬂprt)
I A— A 2, si
Ao 0, | ako-p+ S D) 5 cos(zmnt)
fre fre-feLk frefret oLk =
T 4 BPF RFyyr(t) = ADsin(2mfgrt)
? ? R i i +A sin(nmD) 2sin(2nfgrt)cosunfcyxt)
-fok 0 fCL:(f fre-foLk fRFfRF"'fCL’:( 7121 nt " e

2%l 1.(a) Architecture of the time-modulated RX; (b) lllustration of time-modulated VGA

operation in frequency and time domains

1.2 1.5
_ 1.0} W - T __ 1.0}
S osf 2
P g 0.5}
=X 5
= £ 0.0
S 04l o
£ € .05}
< 0.2f <

0.0 | 1.0}

-0.2 L 1 L L " 1.5 . 1 1 1 . L
98.5 99.0 99.5 100.0 100.5 101.0 101.5 216 22.0 224 228 232 23.6 24.0
Time (ns) Time (ns)

(c) (d)

12! 2. Schematics of (a) DCC loop and (b) pulse modification cell; Simulated results of ()

duty cycle tuning by VREF and (d) transient



#13-2 O|H0|| 2|REY =22 H2oistno| Baoyong Chi W= 1F0|A LHES
"A K-Band 8-Beam 4-element Phased-Array Transmitter Using GCPW-based Beam-
combining Network and Compact 8-shaped Coils for Satellite Communications"O|
Ct XM =(LEO) l’dS4lat, 5G HIX[SH(NTN)L| down-linkE AREE[= K-band
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T 39| HARMO| 2Pt SEU(single event upset) 2FE HX|SHIXt Majority
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interface)2| AME|HZ =RACE 18 GCPW combining networkOf jumper=0| line
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S0 ZEDH "A 25.48-29.25 GHz Rotary Traveling-Wave Oscillator Achieving -191
dBc/Hz FoM at 10MHz Offset Using Ring-Interleaved N/P Cross-Coupled Pairs in
22-nm CMOS"O|Ct. 6G EAI0|LE Al Z2MMZ2 AAHIO|A High-speed multi-
phase clock generationO| E==HMO|C}, RTWO(rotary traveling wave oscillator)=
multi-phase A2 E WdstsH FxFe=z=  FHEOl UKD Switched
capacitor(sw-cap)2t -Gm cell0] AE JAJU=H A=QI8] 7[E LC oscillatorOf
H|3{l Phase noiseds0| ¢tECh= THEO| JUAFLLCH & =22 Ring-Interleaved
Nmos/Pmos Cross-Coupled Pairs TtZ2& M|t LIC 7|E2| Back to back 2IH
B Tx=7t 8712l 2O E 0[85t0] 8712| differential 412 & 16702 phaseE
Aot gtH 2 =F2 4712 Nmos pair2t 47H2| Pmos pairg InterleaveStO] HYX|
SstRid, OZQls) FO{E7tS| matching inductor®l Mobius Ring® Common
mode inductor2 AtE3t0] F7IHAE l0] =2 Common mode impedanceE &
‘43t Flicker noise upconversiong AXSEA L, sw-cap= Nmos2t Pmos pairl
SA0| HiX|SHO] 3%k} SR YN E0| Capactive pathCHA! Inductive pathZ2 S2{50]
7t FIIMOE Flicker noise upconversion2 20t phase noiseE &fA|ZACE
CMOS 22nm37d2 0| 838t0 A LA 25.48GHz0|A 29.25GHzE tuning range
7t 13.7%0|1 1MHzO|A -105.1dBc/Hz2| phase noise?t SHEER LD, MHADT
88mW=E Of% 0 RWTO +ZXF0| XZ2E FoM(figure of merit)Zt -190
dBc/HzE Y ZICE 2 =&2 NmosPmos pairE &dll LC oscillator 22| ds2

kRl RWTO 7|82 N CtSHRILCE.



12! 5.(a) The proposed RTWO with ring-interleaved N/P cross-coupled MOS pairs and a

dedicated supply scheme.
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and Relaxed 1/Q Generation"2 7|Z2| Phase-Tracking Receiver (PT-RX)7 7t&l L+ =& ot
AE ==, DX BME YA(High-order Modulation)t Z &%t 7t HAH(ACR) &=
SAl0] 2det Mz2 #L7] O7|HMME H Qtetrt.

7| PT-RXe= MTEH EF40| FO{LtX|D, 2[4 57| FZPLY) 7|8 5%

Bandwidth®} Stability(2Hdd) 7t2| E0|E=7t AL =

= & AEX| T Bort SoHEX| L, 95 HI

(ACR)O| FfoliX|= FaiOp7F ARACE Eoh 2l
|

ZotEl QAM Z2 A BZx LMD E 5X5

-
\d

of =&

rlo
4
N
Pal
s
0=
N
>
Hu
o
Ho
>
i
ot
Y
batl)
in

Additional Zero for Stability: &I L{0|| Delay-Locked Loop (DLL) 7|2
LU= 78S YL O|F &3 = id=s &9 ¢4 HA
ME, S22 ¢4 O E REE orEd

o
= == 5<)
Closed-loop RX & %[0 =F2| ACR ds5= F UL

el

7~
o

r

Coherent Polar Demodulation: 2% (Amplitude)t 2|4 (Phase)s =28 Xz2|slL], 0|
CIA| ZAetst 2 X38t= Coherent Polar +XE XHEHGICH EHEO| 7|& PT-RXOA = £
7Is3E 32-APSKLE 16-QAM €2 TI&E HZEIF ZoE Mk HE5| 522 ¢+ U
CIol, I/Q 2 7tol BEH™TH(Mismatch) MM T X2 R T



= 24GHz CiSo|M SESHH, 7|E PT-RXS| MTY FHEES Al
TAaS ”f"M?IE AME =27 ERU= HIHR =L

[ |

-cell linearizition Digital pre-distartion aw.;mlsucnoncn 5]

n-qg‘

=

L\

.... lﬂl

e P L puliinee 1| Flexible configuration. iy 0]

(Z) simple to implement. (2) Lineaity <> Efficiency () Decreased resolution. CiGood Eff. &unennry (Z) Lirmited Bandwidth,

<IL:7>
A ) ) | g }
g | Calibration Vou kg, [ i
a 0 ;
Algorithm L0] | subsamping I | i
Phase Detector = i a) ;
BBC,g<11:0> ; |
| s e o Proposed Foreground | ¥
! mping R
Lo: [ ocoL | Self-Calibration System) ey

Ganel Linaarin

o o ——— = —————— == @ Supparts High bandwicth.
PA Working (LUT mode)

[AE 1] & FFOAM HAISt= DPA T2t Al H|lw

#28-5 Temperature-Compensated mmWave LNA (PILTOM)

28.3 "A 26.2-41.3 GHz Temperature-Compensated LNA with Phase-Invariant Loss-Tunable
Output Matching Achieving +0.0011 dB/°C Gain Variation Across —55 °C to 125 °C"2 5G
NR(28/39GHz) 3 %ld Sil(Ka-band)S ¢let EE|O/HII LNAZF I32Ho] 2= 2HE(-
55°C ~ 125°Q)0| M= Lot d55 FAISHES ol= HUHQ By 7|sS HM ettt

—

Y20 HO A[AHEE 22 J7|X|=Z0|Lt 2d BHIHMNYE 2= Halst S4st 240 ==
EICh 7|E0s 227t HEIH EWMX|AHO| HIO|O{A MYEZ ZHE O|F(Gainjg XHF
2| oLt O] 22 ESXIF(NFLE MEHEd(Linearity)l| XX SEHO0| E0{X|= X7t
LHHACH 52 HEo| JHH 0|5 FE7|(VGAE F7I8 0|52 EFSHI|E X|TH O|=
My 409t & HAZ SIHA7|L 2|4 (Phase)0| E0{X|= RXES UL

siy RE2l= CH3dh 20 EWX|AHQ| HO|OlAE 2E7F B ahat Z(F o ds(F
N ES 2D dYEd)E We X DEsioh Al LNAS| £3 o HEYIo &4
(Loss)2 OMISHA =EY += U 7Is2 E0iM, 227t RHOtN 0|50 AXH =4S

=21, 2&7F 50t 0|50] 28 £48 20| Y422 AN 0|5 T3 =4l



d2|3n Ghes| 4T =H5HE Q0] HE = A=, O 22e 7tE MY dHE of
= VCTet TransformerE JustH Zgsl, £42 =2 ?ld2 HoHA| HES 24
ULCE.

0| 7|&0| ME8% 65nm CMOS LNAE 26.2~41.3 GHz2tE 02 H2 CHAOIAM SEkStH

-55°COI Al 125°CTIH K| 2 &7t tﬂo% S0t 0|5 HztE0| +0.0011 dB/,CO =1t M=
2 Yo It 2k BEY Hs2 HOFIULCL Ol FIHHQ MY AL HY F7t
NO|= A|AE MEIEES QW&*SE =2 = A= 7|8, &= 6G A 2F 4 200

Mol 287t Of? =& A= 7|WEC

_|

[Zero-Temperature-| v/ l’f";“lfg“:”g:'nTﬁ o
e £ I uctuat
Coefficient Bias 2 Lo

& Low gain

| (ZTCBias) | Vi +> [ [ Vour @ High NF
=) Low power consumplion

ZTC Bias Point / Simple structure

)'p'r,q',r Mediocre TC range
Mediocre gain fluctuation
From bandgap Vout Mediocre gain
- Mediocre NF
Mediocre power consumptior
IAnang Adaptive Bias Feedback © Simple structure
| PTAT | Veu Fixed -
PTAT "F' Iy | I Optimal Bias &) Narrow TC range
Temperature | Adaptive Bias s C-VGA :‘j_eglocr_c- gain fluctuation
Coefficient Generator Lo g
Synthesizer(TCS), | (ABG)

- - High power consumption
ABG-Based Bias H qu out () Complex structure

Self-Balancing

JCTAT”ZTAT
frombandgap E—J(CT VGT2
I

WideTC range

Fixed \1\7 k ': 'tl.ll gain fluctuation
Optlmal % Uy s Vo . I\-1ef|zcrre gain
BIaS Vrn / Lt . LU'.':' power consumption
Loss-Based Gain Loss-Tunable © Simple structure
Compensation Matching Network

(32 2] 2 AFOAM HA|SH= H-PCA X MAHTOl H|W

AP B

BN
A2 0F : Body-Channel-Communication Transceiver
Design for Body-Area Network in Biomedical Application
® O|H 2 : dongyoon.lee@kaist.ac.kr
® ZI|O[X| : https://impact.kaist.ac.kr




	Session6
	Session10
	Session13_Session17
	Session28



