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Miniaturization of Photorelay Packages Using Chip Stacking Technologies

HFA Bt TAJIRI Naoya A& E3= YAMAMOTO Mami He  F1E TANAKA Kazuki

UL—I&, AEBOSDERICE>TEREREAY /AT7IT2T/\AZATHD, BEHREFAIBDARICEEDLNT
Efc HFE, RABVATLOSEAPEMERLICEDET, UL—D/N\B, S&t, RFEF@mL KMEHEBHLZ
BRELT, ERDANDZALUL— (IUF, XAVL—EREE) 24 EEDTA NI —TESHMA DB ENEA TS,
LWL, ZARJL—DERERIEAAIL—ICNTNEL, TANIL—D/NBYLEEREBEROME L2, BERFICEIRTS
DIFEEUM > Tco

FETNARKARL—Y (#R) &, FYTBBRIMOBAL/ T — I REEREDR EICLD, NETEREROKRE
WIZARNIL—BEZERUfc, e, EREBUTA XD/ =D NBSRF v T2NBLIcZET, EiR EOAMT T
ERARRICRD, BBEREZARICU.

Relays that turn an electric circuit on or off in accordance with external commands are widely applied in the field of electric actuators. A trend
toward the replacement of conventional mechanical relays with photorelays, which provide several advantages including smaller size, higher speed
switching, longer lifetime, and lower power consumption, has recently been progressing in line with the introduction of photorelays offering more
sophisticated and more efficient functions. However, as the rated current of photorelays is presently smaller than that of mechanical relays, it is
necessary to overcome the trade-off between reduction of size and increase of rated current in such products.

Toshiba Electronic Devices & Storage Corporation has developed new photorelay products that achieve smaller size and higher rated current
by utilizing its proprietary chip stacking technologies to attach photodiode array (PDA) and light-emitting diode (LED) chips to a metal-oxide-
semiconductor field-effect transistor (MOSFET) chip, in addition to a package structure that dissipates the heat of parts more efficiently. These
photorelays also contribute to higher density packaging of electric circuits by incorporating a small resistor chip into a package of the same size as

that of conventional photorelays, which require an external resistor.
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Switching waveform of mechanical relay
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Equivalent circuit of photorelay
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Comparison of structure of very-small-outline non-leaded (VSON)
and shrink VSON (S-VSON) packages
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Structure and heat path of power small-outline non-leaded (P-SON)
package
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Relationship between photorelay mounting area and rated current
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