WWW.ELCOMDESIGN.RU

3 K J/1IeKMpPOHHblIe KOMNOHEeHMbl

ME/LMUNATPYIIIA «3JIEKTPOHUKA» 9 / 2 O 2 1

KOMNOHEeHMbI, peueHus,

paspabomyukos:
meopus, onbim,
cobbimus, 0030pel

Xypxan ona

(c.8) (c. 22) (c. 66)
)
Onepartop

I Hoevble
1ekcaHop Hukugpopos, [pu eduruyHom pcoc- MUKpOKOHmponniepo!
3am. dupekmopa, omKaze MeduyuHcKUe || —e— HAYANbHO20 YPOBHS
HUAY MUOU: npu6opol 00mKHb! _— Komnaxuu Renesas
anopmosameuwyeHue — 6bImb Ge30nacHbl TErrEy Moz2ym pewiume
CI0XKHbIU u0nda nayuesma, I PAO HeMpPUBUANbHBIX
jonesHeHHbIL Npoyecc u 0ns onepamopa 3a0ay

T

“——
a
&

NPOM3ED)

% cwnd

-
5% .




cogepkaHue JK

N29/2021

PbIHOK

22 BukTtop BepepHukos

HekoTopble oco6eHHOCTU pa3paboTKu MeAULMHCKMX
6 o matepuanam komnaHum TME npu6opos |
Konnanc Ha pblHKe nonynpoBOAHNKOB: CUMNTOMbI,
AWNarHos, NporHo3bi NCNbITAHUE U TECTUPOBAHUE
8 Ocob6eHHOCTb 1 yHUKanbHocTb Dopyma
«MUWKpPO3/1IeKTPOHUKA» — B MEXKOTPAC/IeBOM

M MeXANCLUUNINHAPHOM XapaKTepe o6cyKaaeMbix
npo6nem. Mumepasio

ANCKPETHbIE CUNTOBbIE KOMIMOHEHTbDI

26 Pé Takepna, bepHapa XonbumHrep, Muxasno Linmmepma,
Mawk Xoc

MHTepnpeTaunsa n nogreepXxaeHne guHammyecknx
XapaKTepUCTUK ANA TEXHUYECKMUX ONMUCAHNIN CUNTOBbIX
WBG-ycTponcTs

30 Knpunn Makcnmos
Oco6eHHOCTN PEHTreHOCKONNYECKOro KOHTpOonA
3/1eKTPOHHbIX KOMMNOHEHTOB

11 Spwuk MNepcoH

MepcnekTusbl ncnonb3oBaHua GaN-TexHonorum
ANA ynpasfieHUA 3/1eKTPONprMBoOAOM

P — BECMPOBOAHbBIE TEXHONOIMU
MoBbileHNe HafeXHOCTU BbICOKO3PEKTUBHDbIX

SiC MOSFET 34 Omutpuin ®egopos

06 OUeHKe Ka4yecTBa ONOPHDbIX TAKTOBbIX CUrHanos

PA3PABOTKA N KOHCTPYUPOBAHUE

17 HenbcoH AnekcaHap
BekTopHoe ynpaBneHue s3Heproa¢ppeKTuBHbIMU
ABuratenamm 6e3 nomowm 4aTynKkos

anA 6a3oBbix cTaHuun 5G/4G

42 [eoprun BopoHuoB
BbecnpoBogHbie CHK u moaynu
oT KomnaHuu Espressif Systems

www.elcp.ru

I9LH3HOUWOM 3I9HHOdLNdUE )E goxnhwogpdspd BuQE UDHAAX




E
COOEPXAHWE

WWW.ELCOMDESIGN.RU

TectnpoBaHue |
SJIEKTPOHUKN B 3MOXY
MWHWaTIOPW3aumnin

XOTUTE Y3HATh 60NbLIE O HALIMX TEXHONOTNAX I IPOAYKL M7
CBAMKMUTECH C HAMI MO 2N1eKTPOHHOW NoyTe russia@jtag.com
VI AOCETITE Halll CanT www.jtag.com . P

bonee 2500
KNEHTOB

KnvenTel 8 bonee
yem 50 cTpaHax

bonee 25 net B camom
CEPALIE INEKTPOHUKN

o Bcemy MUPY NPORAHO
Gonee 10 000 cucrem

TECHNOLOGIES

Kak pazpabaTtbiBath, NPOU3BOANTL U

TECTUPORATH BHICOKOKAYECTBEHHbIE
: nounepgxa % SNEKTPOHHbIE U3ACNNA ¢ MEHBLWIMIA
| 3aTpaTamui U B KOPOTKIE CPOKUT

VWVLX3d

CETU U UHTEP®ENCDI

46 AHppen [Ipobbiwes
PasButmne skocuctembl pasbemos USB Type-C
C YYETOM HYXJ} COBPEMEHHbIX NNaTHopM 1 YyCTPONCTB

AHANOIOBbIE KOMIMOHEHTDI

54 Cepren [nagbiwes
AHanus norpewHocTen NCTOYHNKOB ONOPHOTO
HanpsXXeHns

58 AHTOH [laTio4yeHkKo
XapakTepucTuKn CUrHanbHbIX Lenen

FEHEPATOPbI, TAUMEPDI
N CUHTE3ATOPbI CUTHANTOB

62 JpKaH Akap
YMeHbweHne ¢a3oBoro wyma 3a cyeT KOHTypa
nepepgaun

MWUKPOKOHTPOJUJIEPDI
N MUKPOMPOLIECCOPDI

66 Tomoxuko OTcy, Kogxun Ypycuma
MukKpokoHTponnepbl HayanbHoro yposHa: RL78/G23
oTBevaloT TpeboBaHNAM 3NOXN MHTEPHEeTa Belyen

NMACCUBHbIE KOMIMOHEHTDI

72 CaTOCNaB Kpyrnos
JKCTpakuymAa napameTpoB KkoHgeHcaTopoB MIM u MOM
npu mogennpoBaHumM aHanorosbix n BY-cxem

UCTOYHUKWU U MOAYIIU MUTAHUA

78 Viropb TuxoHeHKo
[ByHanpaBneHHble 3apAaHbie yCTPONCTBA

cBY

80 MNasen bpoHues
CBepXWNPOKONOJIOCHbIN GUNLTP C ABYMSA nosiocamu
3arpaxpaeHua

TEOPUA U MPAKTUKA

83 AnekcaHap Kopabnes
MonynpoBogHUKOBbIE NPUGOPDI C LUINPOKON
3anpeweHHON 30HOMN

CNPABOYHbIE CTPAHULLbI

88 HoBuHKM mecAua. PegakynoHHbIN 0630p

92 KOHTPAKTHbDIE MPOU3BOAUTEA
INEKTPOHUKHU



contents #9/202 1

ELECTRONIC COMPONENTS # 9/ 2021

MARKET

6 By TME
The Collapse of the Semiconductor Market: Symptoms,
Diagnosis'and Expectances

8 The Uniqueness of the Microelectronics Forum
is in the Inter-Sectoral and Interdisciplinary Nature
of the Issues. Interview

DISCRETE POWER

11 Eric Persson
Perspectives of Using GaN in Motor Drive Applications

14 Peter Friedrichs
Building-in Better Reliability for High-Performance
SiC MOSFETs

DESIGN AND DEVELOPMENT

17 Nelson Alexander
Enabling the Transition to Advanced Motor Control

22 Victor Vedernikov
Some Development Details of Medical Devices

TESTING

26 Ryo Takeda, Bernhard Holzinger, Michael Zimmerman
and Mike Hawes

Interpreting and Validating Dynamic Characteristics
for Wide Bandgap (WBG) Power Device Data Sheets

30 Kirill Maximov
X-ray Inspection Highlights of Electronic Components

WIRELESS

34 Dmitry Fedorov
Assessing the Quality of Reference Clock Signals
for 5G/4G Base Stations

42 Georgy Vorontsov
Wireless SoCs and Modules from Espressif Systems

NETWORKS AND INTERFACES

46 Andrey Drobyshev

The USB Type-C Connector Ecosystem Continues
to Evolve with the Needs of Modern Platforms and
Devices

ANALOG

54 Sergey Gladyshev
Error Analysis of Voltage References

58 Anton Patyuchenko
RF Signal Chain Discourse: Properties
and Performance Metrics

OSCILLATORS, TIMERS
AND WAVEFORM SYNTHESIZERS

62 Erkan Acar
The Path to Lowest Phase Noise: A Fully Integrated
Translation Loop

MICROCONTROLLERS
AND MICROPROCESSORS

66 Tomohiko Ohtsu and Koji Urushima
Low-End MCU: RL78/G23 Meet loT Era’s Requirements

PASSIVE

72 Svyatoslav Kruglov
Best Practices for MIM/MOM Capacitor Extraction Help
Ensure Your Design Performs at Its Best

POWER SUPPLIES

78 Igor Tikhonenko
Bi-directional Chargers

MICROWAVE

80 Pavel Brontsev
Ultra-wideband Dual Band Stop Filter

THEORY AND PRACTICE

83 Alexander Korablev
Wide Bandgap Semiconductors

REFERENCE PAGES
88 Newly-Designed Products. Monthly Editorial Review

92 CONTRACT ELECTRONICS
MANUFACTURERS

INHVY¥K4ITOD
o B

neKTPOHHbIE KOMNOHEeHTbI N29 2021



