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Topic : Analog

Session 3: Amplifiers and Oscillators
O] 1SSCC 20239| Session 3= Amplifiers and Oscillators 2t FHZ & 9HO| =20| LHEE|Y
C}. Class-D amplifier % chopper amplifier, bandpass filter/oscillator, RC oscillator, crystal oscillator
(X0), BAW oscillator S0l 23t 7|=0f CHsH AIHSERACE 2tAHOf| crystal oscillator 2t =F2 0Of
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#3.1 2 RZEZLONM LED =222, digital input capacitive feedback class-D amplifierg &
Aot Zio|ct ZEO| Z2 groupdlAM ESDH capacitive feedback class-D amplifier?] &<
noiseless feedback networkE &g += U204, choppings Sl loop filtere| 1/f 22 =L
& QUCHe F™O| QULCL Tt # FTXE digital input2 0|8 42 O{2{7}X| intermodulation
2 RYstA =ct ol dlZst7| s deadbandE AFEESZM DAC ISI % chopping glitchE
=Y AU, read-time (RT) dynamic element matching (DEM)2 &5l, mismatchE EH=2}5}0]

= AMAIZLE 2otdez 7|ES| ZHE =FHCH 54dB H2 DR, 14dB 7Hd &
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Prior art: Fill-in

=t

__________________ S R
G LR I -

|
| : i
A+ ¥ Pass .
\,./.‘”N: = O i go¥ol
| '
Viee|i Gt : ”»/;
Pl —
U L]
Channel____________!
P e
lC- 2 CH, Pass!
& Vs v Pass 1 |
o i
- +
Gm2 louz™
-
[ L]
(Channel2 ]

[T-Rooijers - ISSCC 2021]

This work: Relaxed Fill-in
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(& 1] (%) 20210 ZESE Fill-in technique (OF2H) #3.20] 27§l Relaxed Fill-in technique



HHESH =292, chopper amplifiers A7t Z{O|Ct. 7|Z= chopper

amplifier®| Z AHAMS9 chopper clockQ| interaction@Z DC 22X A 2| intermodulation
distortion (IMD) &0| LtEfLEA EICH TFAHO|= O spread-spectrum clocke 08310 E=
noisedE2 2 ZLAIZICL, Ol= noise floorE =9 & 2280 EXME 125t UX|= %Lt
2E™ 22 groupOllA &Y & OTAE quadrature 2 T8510] ping-pong switching #4222
T&ot= fill-in H2HZS 0|83t spike-free ‘d5& ERCh ALt 2WT 7[&0 M= switching
2 50% duty-cycle2 ALESIRI2LE, 2dll= OFF EH2 AlZtS2 (0.04% duty-cycle) OfEZH AFERI2
2M, OTAQ| offset & 1/f noisefl Cliet £EHE IA SYFUCL ZAHEL 2 OfF HHSHA S5
O] 7bsotH, HI=3t 4520 138t input current &S 3AA JWHAIZ = JUCEH
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[O& 2] #3.50| A K28t aging-compensated RC oscillator

#3585 U2|w0| FCMOAM 2ESH =FOFZ, RC oscllator® MATH ZO|Ch 7|&  crystal
oscillatore| &% getot Fot+=E WELUX[ZH AO|=7F 24 7t 0| HIMCH= EFEO0| AT} On-
chip RC oscillatore| 8% M2 ©aHAE Gl X2 AO|==2 F#30| 7t&StLE, short- & long-term
stability7t E@O{ZICE 2

temperature-compensated oscillator (TCO)Ofl 71 =BE Z= reference TCOE FIIH 22 AtE}
O, aging calibration & 3t= ZO|Ct O] O reference TCOO| 7! +=¥E [XIst7| s =2
activation energy (En) X22 N-poly/metal® AE3IH, %2 duty-cycleZ -_rl% |ZICt %
AE 14uW/MHz 3 2 8S LIEILHD, aging0| LO{HOZ =5t Kotot HAS &
&= inaccuracy= & AHO|E LIEILA| YSE =Holg = AJUCH
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RC oscillator®| aging2 7HMst= A2 FH2=Z, 7|F2| main

#3.62 OH7t2 CHEO|A ZESH =EC9 2, 12/13.56MHz crystal oscillator0ff &=l =F0|LC}, Cystal
oscillator= &2 ™Mt 2 phase noise §82E, 7|F clock 480 =2 O|&EX|E, 71
start-up Ol2t= EHEE ZHA[2 QUCH O[F 7HMSHY| 2[3l two-step injection (TSI) techniqueO| &
#E|AA=M|, Ol= 2 calibration AlZHE ERE oot & ==0| M= digital-controlled oscillator
(DCO)E %|F XO FIt==2| binary-search-assisted 222 R0tZ S 2 M, fast start-up calibration
AZtE 3A EHZAIZ 5= QUQUCH ZMEOZ start-up AlZHS 175x, start-up energyE 45x =Y
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[13 3] #3.80( A H|Ctst Gm-C 7|8tQ| current injection control &4

#3.82 SZALCHOIN HEHD =FO92, 32kHz crystal oscillator0f Z#E =FO0|Ct 7|E pulse
injection crystal oscillator®| 49 XT3 SZX0| 7Hs5HX|2 injecting pulsel| X7t T/4 & 3T/4
2 G930 XMof stChE THYO| RJACE 2HF misalignment?t M2 A2 jitter7t LAl SAHLE, O X

20| HOX|A ECh Eot WY FEZ RIHAM= amplitude 7t O A |/X|Z|0{0F =0,
pulse injection crystal oscillator@| &< oscillation amplitude controlO| £7ts5tEh= EHEE UL
2 =20ME Gm-C 7|29 analog #A19| current injection controlE H|OtSIIALCE 0|2 Sl &
St timingOfl current injection0| 7t&3tH, 0.954nW T3 A 20f 6ppb Allan deviation floor ‘d&
2 FALC.

mo ot ]

Session 20: GaN Power Conversion

OIH.J ISSCC 20232| Session 20= GaN Power Conversion 0|2t FHZE & 4HO| =&(SiC £33
2 13, GaN #&3|2 3H)0| YEEACE X2 EO Wide-bandgap HHEIZ=KX|7I FESIHA,
GaN1t SiICE #&oH7|fst 1Y +&220| Ofst 2240 =O0HX|HA, o[t #AHE =F=0|
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#20.12 CHEC| National Yang Ming Chiao Tung CHEO|A ZED =F2Z 1700V SiC Power



Switch & #&3%t7| ?It ==&0|C} SiCe| FaTY2 OfF =7(0f o[ F35t7| ¥ #8522
= Hd(solated) HEHE THEO{X|= 0| M= ECE 7|EQ| FHIiAIH Aol HAH +&532
£ coupling O|f+2 =2 common-mode transient immunity (CMTNE 7|7t O{2{RICt 2 =282
common-mode current M7t 7t5% TIA +R2E M2 E2M, S| carrier MZE B2H
oz &2 = URULCL 0|F &8 CMTIE 200kV/us Ol ¥= == UU2D, 800MHz2| carrier F
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gto 2 M propagation delayE 7ns& LtEFLHRACE.

-, Vin & - Switching Power Circuits | 7
P T
7 + I

45v ILoa
Jump start

Power demands

Cold cranl
i3y Sleep

mode |

Load d“tll'lp ADAS running —»\

......... CISPR 25 EMI
Standard
\

: + CISPR25EMI
' 15X -' Standard

11
L Vi3V | V=

fswo  2fswo | se e fowo 2fsmp  ss e

Spectral amplitude
Spectral amplitude
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#2022 O/=2 HAtA EHEts FEOSOM ZEY =222, AKXt CISPR25 EMITZAS T

Sh= GaN switching regulatorOf 2tet =& O|Ct XtSAt Q| 7tZor 2t oM = ULt
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AEOF : Power management ICs
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