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Fig. 2 Device modeling of threesterminal BNRT

3 BHEMERSSH

3.1 =i BNRT =4 S B a8 gh £ 09 T/E# I8

FERLAE FH SILV ACO 723 7] 1 % 41 45 0L 4 44
ATLAS BEAT 4B B, Bl sh JEHL () BNRT
Y1) B I P A A s TP 3. P o AR bR sk R K
S IX R, 27 m 4R AR A BRI S AN HUZ
AT Ay AL JUAT 3 BOE B T A S DX ) R F
Sum, KW EEEEIR Spm, ISR G X 2 1] (8] @ 30um;
HE DX B8 FE 2um, HEHLEE S5 Tum, SR HL XA 1) ]~)
6um. B A, F Ak ¢ Il s 0. 5V, oA
Vie,, 73 2100 BNRT S Y6 B4 o il 26 dn P&l 4
IR AZAEE I 2T 4) O = AN XK IR (0B B -
FBLX (BD BY) L IEBLX (DE B). N i 45 & fi 4ol
S5 R0y BO i BNRT ARTEAS [A] LAE DI 4 Bk R

T e o
Depth/pum

B3 T, T2 A B A 2 Al

Fig.3 Doping profile throughout T and T2

8
I E
6-
« 4
E.
2 [
s
2—
I C
-0
e T e Lt
0GR 6L B 100302 14
Vh;.:._,N

Bl 4 BNRTS AL GHUEEE 2k
Fig- 4 S type negative resistance characteristic of

BNRT

(1) #k1EX

B SCAF NV s 58 KA A R S 1 2
TP Ve= 0), Mo bt T#OERE & /AR, Ty
E—HLT R A EIRES(BIC &5 15 R K545 1E W,
BiE: Z5E W EHEE M), T, & — HA THME. H
M Ve= 0.5V B, T, T2 8 THARESRAET . 4
Vi, B/ OA BY), —J7 10, H BiC &iiFE A BZEX
I BiE 25 ] W far XSO 1 L AR /D 59— i,
A BiE 73 0] H faf X HL I BAR( B 5 #h 2k o), 5
IR MU IR N, A R 2 3 X AR AL T okl
HEL 7 AR PR L 7 28 MR D, T 2 AT, HOX I AL
28 J DX H BH L REAR /N, JE DR ) F B AR /), X HL 34
TRAE( B 6 MZL o), XHEAETS BiC 45 B2C 45 .
Rk, e T B4 TR, To 45 40T 1F ORI
ABEA Ve, BB K(AB B, BiE: 27 1] HL 4
DX HE, Jg T 3 o, v AR AH R GE RS OK, A BIC
SERER X AR I N BIIE X AR PR BIE) &5



988 FooF fk

&

(14 25 %

537 X B, G Sk Al AR R R A 11 H A R B
TN 5 34 7= A ) H A R A 1) IF FUAR B, AT AR
HLIAL 7 e, B SRR, 7R D 7 FRPE M4k BRIy
th 2 I iy 3o 135 14 S 7 B 3 A Bl R AR X
T FSCR [7) HEAR HLIAL T, o 209K 575 3 DB ) HEBEL Ry
bR AR ) BB, X A, HLE X R A
P 170 3 A1 DAy 26 v A I 3l A = AR A I R IX R BEL
i H 24 X — RN A B 45 ) IE R, BP T
BEW T, BE. 45 IE WK, BT, B BE. 45
AN BIEE X I B2C A2 RO I 803 38 I, X
MM A AL 0" RN T B, FFAIE
1) BIC &5iEN R T — RS I iz B BiE 25 (1]
FL A X5 A5 4 7 AR T 2 (1 A O, ORGSR
SAEFER B I N, Re FE BRHE K, 36X B3 — 20
Tt X SEPR LR T — AN IE RBHLEI™ . &Y
Ve, 15 B — (X R B 4 55 B) B, WA Hdz 19 K
Flib st ain B 5 thek o) RAET G, S
Ji LA U R, DX e AR B T (1 6 itk b) .
MEER I, WL BiC &% 2 &L H A MY
0.98V [EK % 0. 23V, iii] B2C 45 3 2 & & K 2
0. 56V ( 52 jrs I Pt BRAS P25t T2 45 % X WL 340 A1
), K T BEL Ak BOKR B2 R PN 45 4 2t 34
0.78V. Kt BiC 45.B.C 45y L IEf, XMW T & ih
WA AN R A YRS, T2 B B E SO A A
.

Ef(10°V-onr )

Bl 5 Biks A WU X 40 AT ( BiEr 4545 Sum AL)
Fig. 5  Electric field distribution in BiE: space
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Vertical potential distribution in base and

collector of T1 BiC junction is at 7um.
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obtained by simulation
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Simulation and Experimental of Three-Terminal Bidirectional
Negative Resistance Transistor’
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300072, China)

Abstract: Three terminal characteristics of negative resistance transistor (BNRT) is investigated. According to the electric

field and potential distribution in the device obtained by device simulation, the mechanism inducing the S’ type negative resis—

tance characteristics is explained. In addition, the dependence of output negative resistance curve on controlled voltage is ana-

lyzed both experimentally and by numerical simulation. Results indicate that snapback voltage, snapback current and sustain-

ing voltage increase as controlled voltage increases. Simulated and experimental results agree well. The realization of three-

terminal BNRT overcomes many shortcomings presented in its two terminal application. thus it can increase the flexibility in

the high-speed pulse circuit application greatly.
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