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Compact, Low-Noise, Level-Shifting IC for SD Memory Card in Cellular Phones
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With the increasing volume of data being saved in multifunctional cellular phones, large amounts of data need to be transmitted between cellular
phones and SD memory cards. When connecting a cellular phone to an SD memory card, a level-shifting integrated circuit (IC) that converts the
voltage of each data signal is required because the power supply voltages of the cellular phone and SD memory card are different.

Toshiba has developed a low-noise, level-shifting IC in a compact package of 2.5 mm in width, 2.5 mm in length, and 0.67 mm in height, that was
realized by both employing a chip-scale package (CSP) structure and laying out the level-shifting and power-regulator circuits in a single complementary
metal-oxide semiconductor (CMOS) chip.  The new level-shifting IC achieves good performance of radio frequency (RF) noise rejection in the frequency
range from 800 MHz to 2.5 GHz used for wireless communication systems of cellular phones, due to optimization of the electromagnetic interference
(EMI) filter design using simulation.
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Data signals between SD memory card and cellular phone
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Configuration of level-shifting IC
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Level-shifting IC chip
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Package structure of CSP
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Dimensions of level-shifting IC
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52 EMI7A4WVAD/) A XAREFEI2L—23y

51Fi Tl _ 7= 3HE D /A XHEH K THEMI 74V D
BROHRT, (VDT =3 E 5 DEFIWE AT + T LD % 5]
B, YIal—YarPEIIonTENG,

LV 7 MICORMmZR 712, LV 7 MICHIZHI
LEMOBEBEEZRBIIRT, K7T, F—FEFIIEHED
BLAR HA A S BGA HIZAZE R =& #->TL )V 7 MCIZ
AJEN, BEEIEINT%, BGAHIZAZR—NVZ2#i->T
BURt ARSI I &N A, KI8T, EMI 74V IFHKHTE F v /8
VEVARLRER SN, TS REEMNHELENENDOYE
DEFMARIEDPRINT VD, BRI OEPIZE, ICFvT
NORMNY =N XA T 057 AL, ICF Y TDIT IV K
POEFEIRNIROEIIERD SV FETDA VT T 5V AH
HGINTVD, REWHTRINSDA ¥ 75 0 AD#E

HHERABHICRER SDXEH—RA N B /A X LA TNC

LA TR
+BIRL 1L — 45

ESDR#EZTF

EMIZqLg [ YUIVEIR

IC/\r—
T _BATER—I

F-2{=5 \ i
omh = / B/ NR—>

| SRR |

R7. LNV TRNICOMEET—RESDRN — 75 E51%, Bl
BEOIAIEN A S BCGAIZAZER— LV EHoTLNIVY 7 MICIZAT SN,
BEEWIN%, BGATIZARZR =V E il TR IEMICH I SN S,

Cross-sectional view of level-shifting IC and flow of data signals
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Current paths in level-shifting IC
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Simulation model of level-shifting IC
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Results of noise rejection performance simulation
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Results of noise rejection performance measurement
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