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USB Switch ICs for Cellular Phones Supporting USB 2.0 Hi-Speed Mode
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With the increasing diffusion of cellular phones equipped with various functions in recent years, including music recording and reproduction,
recording of still images and motion pictures by onboard camera, and reception of one-segment TV broadcasts, such phones must have the ability to

process large amounts of data.
bus (USB) signals.

signals and other signals are sometimes processed in the same terminal of the connector.

These data are transmitted from cellular phones to external equipment such as notebook PCs via universal serial
However, systems for USB 2.0 full-speed mode and high-speed (Hi-Speed) mode coexist in some cellular phones, and USB

In response to the multifunctionality needs of cellular

phones, USB switch integrated circuits (ICs) of compact size and low capacitance are required.

Toshiba has developed USB switch ICs for cellular phones supporting the USB 2.0 Hi-Speed mode, featuring low switch on-capacitance through
optimized electrostatic discharge (ESD) protection, optimal multilayer aluminum (Al) wiring, and reduction of depletion layer capacitance, as well as
achieving the industry's smallest USB switch ICs applying a wafer-level chip scale package (WCSP) structure.
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Flow of USB signals in cellular phone

USB20 [0 0 usB N8B e 1
FSE—F | Lo ™o F—h| FETIro usB

AR—b
USB2.0 2\@*
HSE—K

(@) F27ISPSTRAT (b) F2 7 SPDTRAT

K 2. USBAALYFICOERABI — USBAAvFICIE, USB2.0 HSE—F
DI FEHERTL720(2), USBETEZ0DE5OYRZ(b)REIEH S b,

Examples of USB switch IC application

WML F 2Rk TEHILE
(2) #HEAFE TN - FRALDER AR N2, 3y
=YV DIFEEMMAVNEL, OB THLHI L

3 ZMYFFUBREDRRBCLE/NE - FRE

31 A VFFUBREDERIL

USB2.0 HSE—FOREMEEER]TH720I121E, A(v
FF PR AAL v FF v DRIV BEN I B A Y
FAYEREE, Ay F OB TN LB OFAFTRDOT
ET, T DLEBEREIEET L. Ay T4 VIR K
Wi, ALy FERICHEH$TAMOSFET (48 M by 54k
RERMEIT T A5) (LT, A4 vFMOS EBEEL) D7 —
MAZXERELTHIETHEIATELY, ZRUIPCAS Y T
FURBLREL D, TDLD, EREMEEEHLT S0
2, Ay FAVIRPLA IR ST AL v FF VR KR
SHDLTENHNTH 5o

ALy FF ORI E HETLERE LT TO=278
ZIFsh s (K3)s

(1) ESDREHETFOHARR

(2) A4y FMOS DEAH =

(3) MoAizsE:

AL FF VRO E X D720, LLTOikz2EL 72,

HHEAICELZEUSB2.0 A1 YFIC

CE %@;

ESDRFEHRT REaE X;;ZiMOS
ABE

BEARE

H3. Z(vFABEDERZBEETHER — —2oOFEN AV F
FUHEERDOELENERoT VA,

Switch on-capacitance in USB switch IC
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Comparison of ESD protection of metal-oxide semiconductor (MOS) type
and thyristor type devices
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Package dimensions
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Gain characteristics of USB switch ICs
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Eye pattern characteristics using USB 2.0 Hi-Speed mode signals
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