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A一 -4--3            High Speed Bipo■ ar ECL Devices Using

Vertttcal■y ttsO■ ated Se■ f― a■ igned Transistor

To Fu]■ ta″  H. saka■ ′ K. Kawakita′  T. Takemoto

SemttcOnductor Research Laboratory′  Matsushita E■ ectric lndustrtta■  Co.′  Ltd.

3-■ 5 Yagumo… Nakamachi′  MOriguch主…sh土 ′ osaka 570′  」apan.

We have fabricated ECL devices tO evaluate the perfOrmance of vertica■ ■y

主sOlated se■ f一 a■ igned transistor which is named VttsT.・ ) This paper describes the

characteristttcs Of 2.5 GHz ECL divider and ring osc主 ■■ators using VIST.

Figure ■ shOws the crOss― sections Of vlsT used  in ECL devices.  The minimum

pattern size is ■.5 口m for high speed operatiOn.  A― type transistOr has a sing■ e

line base structure.  By cOntrast′  B―type trans■stor has a double line base

structure′  and the base area increase only 25t as cOlrnpared wttth that Of A― type in

same em■ tter s■ ze.

The features of vttST are as fo■ ■Ows.

(■ ) Birdis beak free Oxttde isO■ ation is fOrmed′ 2)which is sutttab■
e for high

packing density.

(2) All the sttde wal■ s of emitter′  base and cO■ lector are covered with Oxttde

fi■m.  According■ y′  trans■ stOr capac■ tances are smal■ .

(3) An ttnactive base of httgh impurity cOncentration is fOrmed extreme■ y near the

em■ tter regiOn w■ th a self― a■ igned method。  ) As a result′  base res■ stance

iS ■ow.  Further′  cut― off frequency (fT)is high due tO the flat bottOm

emitter.3)

We have fabricated a httgh speed ■/■ 6 ECL divider usttng VIsT.  The transistOr

is wa■■ed emitter structure with emitter sttze Of ■.5 × 5.5 11m2 aS Shown in Tab■ e

l.  Thtts div■ der cOns■ sts Of a bias c■ rcu■ t and 4-stage master― s■ ave F■ ip― F■ ops′

each Of which is ttdentical configuration and current consumption.  It operated at

frequency up t0 2.25 GHz at a pOwer dissipatttOn Of 12.5 mW per One stageo  More―

over′  the divttder wttth increased power dissipation was operable up to 2.5 GHz′

and its Output wave fOrm is shOwn in Fig。 2.  The 2.5 GHz operating frequency is

maximum value ttn that of a■ ■ the si■ icOn dividers which have been reported to

date.  Figure 3 shOws a photOgraph of the 1/16 ECL divider.  Using A― type VIsT

and B― type VttsT′  17-stage ring Osci■ ■ators with ECL gates have been fabricated as

shown ttn Fig.4.  The propagatttOn de■ ay time of A― type vlsT was ■76 psec/gate at a

power dissttpation of 3.7 mW.  The current cOnsumption cOrresponds tO that of 2.25

GHz divider.  Further′  the pOwer de■ ay product Of B… type vlsT is O.■ ■ p」/gate at

■ow current regions.  The emitter size of B― type vttsT is ■.5 × 2.5 11m2 aS shown

in Tab■ e ■.

As described sO far′  vlsT is applicable fOr high speed and ■Ow pOwer diss主 ―
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pation bipolar LSI.
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Fiq. l. Schematic cross-sections of VIST

Table 1. Characteristics of A-type
B-type VIST used i-n ECL

and
devices

Fig.2. Output waveform of
■/■ 6 ECL divttder

Fig。 3. 1,呈
:°昌き呈pli3[der
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Fig.4. ECL gate used in 17-stage
rinq oscillator

BASE EMITTER COLLECTOR

A― Type VIST

EM:TTE R

B-Type V l5 T

Type A― VIST B―VIST

Emitter size 1.5× 5.5 μm2 ■.5X2.511m2

CTE fF fF

CTc fF ■■ fF

CTs 52 fF fF

fT 6 GHz 6 GHz

BVcpo 5%6.5V 5%6.5V

BVEBO 4.5V 4.5V

BVCSO 30V 30ヽ」″

Base structure Single Double
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