¥k Hey ¥ 5 &% ¥ R Vol. 5, No. 6

1984 £ 11 B CHINESE JOURNAL OF SEMICONDUCTORS Nov., 1984

yuuuuuuuu«~‘

§ TR |

*nn»n»n»nw-ﬁ

—FRhF By S fR FFoc R
—NEAERFE

F R & B % #4%%

GITHEELBTHT) (FER¥RES KA

¥ % B

GITHHEELETHE)
19844 6 F 18 AL

EXSEREBANERE L, YHALEMEEALEE. EREBRI—FTHL
B, HERPEETRE ENAMREEGINIESEHEIARARE, EXEEEN
FREKR: REOTELEEE B PSR EZE . AERRE AT ek, DR B4
ASNFETERMNFTAESEMEOEEERSE. HATENRRERERNTER, R
LR HBF I T —F#R 2 20 “ Wl 44 P 5 44 88 " (Bidirectional Negative Resistance Transistor,
®i{E BNRT) MM XEH. BT eERDEEZERMMLE AN RS S TS
TTL s BRUCES, o TYEH B XARK, 7 5 TR A R BA ES 4 T Z61E, -T2 mE bk o
o B P R |

BNRT pyRBEHME 1(a) fT/R. XE—F“GHEEKE SR, RTTESHE LY.
R R MR AR PNPN PIZE&R - HREARE: BNRT AJLIERER

2\ L= r Todl b P AL EE AL i B e
ARFRBANRERARN M T AFmEE () )

MEARGENESER, ITRAREKE E E 5o, RPHK

SEAGHBEEXREARER, AR 1/ o
AN REEDPRRBREACRY NPN &), [N] l_l

ZF PNPN WEGHK_HKE, WA LLE : ¢
REFATABAROEK. B 1) &7 T .

'BNRT RYHLBERFS,

{ESME L, BNRT E—R 585 hE B 1) NAAHRKEFREYSE (b)) HKEFS
A= S 4, o Rz —RIEBHR (G), BAR RBRERMELHZ (B R E). XH
S MMM Gud frisfl. XT BNRT S HENSI . KWEIRE, BH2%
Ht BNRT RYSUER MM s ROBHIRE A0 T). Bt =L, T A4 S Z R &
W ERTDA R, {[EXSBIHEASRORZHFERE. B 3 ZRBHER A RS
Y 4Rpo M. PR ch MR e T R KA BB 4R 2R, o I TS IR 0 TR FERY R I, BRI il i
U, FE 0 » {21 i, T T B » R PEL SRR B B AR B V6 WU/INFIE D5 BB 0



-

-

(o

6 1 FRAG: —HFRO R X B — N E Sk 699

el =

M2 BNRTH) ABREHEHRSHENTRE) B3 Eih R AR R KW
(RE: SmA/#s K¥: 2V/H#) (BH: ImA/K; AP: 1V/H)

Rt EIRO M S @ R BT RR A S TTL BB it i R 1248 SC U B
REIBROEET 5ns, EXRFEIERRE .

4 & BNRT {Efkthiz AR ROZ A B8, MR L33, RAR %454 dh 4R R A M5 f

Ve PR EE T 3R 4, ST L P SR R B R L R

-' MEMIRGHSERKHEK. B3 F BNRT

RARER s RArAsithdk, RRagE

W, RAUEHLEREE 4 Ml FEE + Ve 1

AEEFE Re OMME, TIHLIHKBAR., N

BRABBRS=MEAZHIR. Es54H

5ZEEAREEE. XEFHBAHZ, 4

BNRT R R BN, HMRASER

HeA D (RULFT B AR R8N, — IS
BEARE] 2V, EEHELY Sns BORA Bob Bt s 0

BNRT REHME , o B H Bk & Bk B /N (2 EE 5(a)). BNRT R{E
BxMIR SN, B 4 hE A €, —BUE )L+ PF ZJLE pFL TR BEHEE + Ve, 18
BEHRERMRSGHE, B 5(b) AHRA BNRT 89, IMHz K% R0 ¥ %,
BNRT FRERBHRBREN, RERARKLASHBERZHEEMBER=/ITHR, b
SE7ER 4 R h R R B, SRR MR Ry MBS/ NOBE (L )L E ), Fi BNRT
fFRBMERGEAK, Re 2ETXES (JLFRRR). 5(c) 414 BNRT NEMESE
AR BT, Ko A Sk X XS 4924 IMHz,

5B SE0E B 4L, BNRT REFLZMA. fn, SBRE BEH
#, BNRT R ZEF - RBR S, MARRESREE, HEH. A MRS
B, SHEMETZRE, TARBEHOEBILEIGME. SEHREAZTHL,
BNRT B TfE BB ME(+RR), BRAMER (RE&=4EFE IMHz U FR%KBRS).
E#ﬁﬂgﬁ—&ﬂ.ﬂﬁﬂﬁﬁﬁmﬁ]ﬁwﬂ%ﬁ, ETHERERIT. 5 PNPN NEZ&
ke, BNRT BONIRHEET B2 bR RGO R MR HER /N, BTLL, BNRT Hh#RiF s &

B4 BNRT f9XARBKXE B



700

b o eosel A NASCS | L, AN SO Saa— SOy Ao

- g Y

O
H5 (=) BNRT ARMEBORA(FRBCEBRBER: 2V/#;K¥: 100s/8)
(b) BNRT kMRBBMHBHLCER: 1V/EEKE: Ips/i)
(c) BNRT RRBMABRACTONMH(EOBRHCER: SV/EIKF: 1ps/i)

TH—-AEAEIETFXBHEOETERER. RRRECHBETE/LT SHEMNELE
FRBEBST LA, BNRT B0 —Fh 36 LAY 2 Th 8 3 bk Mk 4 57 F T 50 e B

v, W T4 ME A AR L IR AOIR T B REAL , WOR AU A,
HEABRAENRNOIAERE THEORIY, WRECRAESHHETT SFONE, ERTONE

ﬂ‘.

[

'y "™

i



‘R

¥

6 3 FRARG: —RFHOERIREHF — WA A AKE 701

A Novel Negative Resistance Switching Device——Bidirectional
Negative Resistance Transistor (BNRT)
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Abstract

A novel structure of negative resistance switching device, Bidirectional Negative Re-
sistance Transistor (BNRT), has been developed. The BNRT is based on a combined
structure of a transverse transistor and two longitudinal transistors. These three tran-
gistors with a same polarity are implemented on a single silicon chip. Fundamentally,
the BNRT is a three-terminal semiconductor device. One is control lead (G) ; the others,
output leads (E,E,). The response rise time measured for the BNRT s is 2~ 5 ns. Very
fast pulse circuits, such as monostable, astable and bistable, have been made by using
BNRT’s. It is expected that the new device may be widely used in high-speed pulse
circuits.





