Lecture 00 Introduction to RF Systems

1. Smartphone

2. Smartphone Block Diagram

3. Semiconductors in Smartphones




1. Smartphone
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Samsung Galaxy A42 Antennas

Millimetre-wave /

antenna in package

Left: a set of sub-6 GHz antennas on flexible substrate corresponding to their placement on
the mid-frame of the Realme GT. Right: array of antennas found in the Samsung Galaxy A42

including two millimetre-wave antennas in package




2. Smartphone Block Diagram
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B Teardown.com Block Diagram — Radio Design
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3. Semiconductors in Smartphones

Qualcomm®Snapdragon Wear™ Key Specifications
4100-'- platform SDA&29w / SDML29w

Process Node 12nm FF
Size 10x10 ePoP
CQualcomm® Qualcomm® Qualcomm® CPU 4xA53, Up to 1.7Ghz
QPABGTS QPABGBS QET4101
GPU AS0L @320MHz
Qualcomm® Memaory LPDDR3 Up to 750MHz
lcomm® 2965
PMWS1 0173102 ol ) DSP MDSP (Modem, GPS)
Cortex-A53 Q:.h""iLCUIT'II'I"I"' ADSP (Audio, Sensors)
Qualcomm® SDMEL29w WGR7640 Qualcomm® Hexagon™ v56 DSP, 256KB, 691MHz
Qualcomm® SDAL29w QCCIN0
AON Co-Processor Ultra low power MO bosed processor
Runs event-driven RTOS
5.2mm x bmm
Companieon Chips
Qualcomm® ) =
WCN3620/36608 Connectivity Wi-Fi BOZa/bfg/n
< ™ Bluetooth 5.0, 4.2
Oualcomm_
WCNIG10/3980 Cellular LTECAT 1/3/4
Location Gen 8C
GPS, Glonass, Beidou, Galileo
PMIC Low power wearables PMIC

Qualcomm® Integrates charger, fuel gauge, haptics
QCCc1110

Security Features Qualeomm® Trusted Execution Environment
4,05

RF WTR2965: RF for Cellular / GPS
WGRT7640: RF for WiFi / BT

e NFC NG330 / 440 from NXP
ikt ol ol et i RFFE QPABGTS + QPABGSS + QETLI0!




10.7 - Broadcom
RAFRSA

RF Swifch
Die Siza: 1.15 x 1.1 mm

10.9 - Broadcom

#linknown
RFF Switch
Die Size: 0.9 x 0.7 mm

Ne Size: 1.1 x 0.9 mm

RF Swilch
Die Sire: 0.92 x 0.86 mm

Die Skze: 1.5 x 1.1 mm

RF Power
Die Size: 1.3 x 0.B5 mm

10.1 - Brosdcom
#IDHB

RF Power Ampiifier
Die Sixe: 1.3 x 0.85 mm

Function:
B RF Component
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