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VeE . 6(b) ,(C) ,Re/ Rs
Re/ Rs B , ,
,(b) ,(c) Re/ Re 1/3 10/3, 1

5 (a ,(b) UTBNDRHBT -V (a) y:2mA/div,x:0 25V/div,Step:0. 8V/ step ,Wgo =8nm; (b) y:3mA/div,x:
Q 25V/div,Step:0 8V/ step ,Weo =16nm; (c) ,(d) UTBNDRHBT -V (c) y:5mA/div,x:1V/div,Step:50 A/
step; (d) y:4A/div,x:1V/div,Step:50mA/ step
Fig.5 (a),(b) Smulated I-V characteristic on UTBNDRHBT for Vee = constant (a) y:2mA/div, x:0 25V/ div,
Step :0. 8V/ step ,\Weo = 8nm; (b) y:3mA/div,x:0 25V/div,Sep:0. 8V/step ,Weo = 16nm; (c) ,(d) Smulated -V
characteristicon UTBNDRHBT for Is = constant ,Wso =8nm; (c) y:5mA/div,x:1V/div,Step:5Q A/ step; (d) y:4A/
div,x:1V/ div ,Step :50mA/ step

6 UTBNDRHBT (a) -V y:5Q A/ div,x:1V/ div,Step:0 8V/ step; (b) ,(c) I-V
(b) y:10Q A/ div,x:0. 5V/div,Sep:0. 8V/step ,Re/ Re =1/3;(c) y:5M A/ div,x:0 5V/div,Sep:0. 8V/ step ,Re/ Rs =10/ 3
Fig.6 Disperson efect on NDR characteristic of UTBNDRHBT (&) |-V characteristic y:5Q A/ div, x:1V/ div,
Step:0 8V/step; (b) ,(c) Smulated |-V characteristic (b) y:10 A/ div,x:0 5V/div,Sep:0 8V/step ,Re/ Rs = 1/
3;(c) y:5M A/div,x:0 5V/div,Step:0 8V/ step ,Re/ Re =10/ 3
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Fabrication and Simulation of NDRHBT"’

Li Jianheng, Zhang Shilin, Guo Weilian, Qi Haitao, Liang Huilai, and Mao L uhong

(School of Electronic Information Engineering, TianjinUniversity, Tianjin 300072, China)

Abgtract : A thin base (8nm) InGaP/ GaAs dud heterojunction material is grown by MBE and a heterojunction bipolar tran-
sistor (HBT) with negative differential resstance (NDR) isfabricated. The NDR isobserved at constant voltage and current. A
physical analysisof this deviceispresented. The physical Ic-Vceformulas are derived and the relation between the NDR and the
structure and parameters of this device is discussed. The circuit net list model is compiled by PSPICE including the Ic-Vcefor-
mulas and the smulated result is close to the measured outcome.
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