HICUM

Operating Point Information

1 Operating Point Information

Below is a list of those quantities that should be provided by the circuit simulator to the model

user as “operating point information”. The voltages in the expressions are defined as follows:

Veei= Ve - Ve
Veex = Vpx- Vi
Veci = Ve - Ve
Vecx = Vpx-Veo
Vsci=Vs - Ve
Variable | Unit Description Definition
IB A | Base terminal current as calculated in the model
IC A | Collector terminal current as calculated in the model
IS A | Substrate terminal current as calculated in the model
IAVL A | Avalanche current as calculated in the model
VBE V | External BE voltage as calculated in the model
VBC V | External BC voltage as calculated in the model
VCE V | External CE voltage as calculated in the model
VSC V | External SC voltage as calculated in the model
BETADC Common emitter forward cur- I
rent gain Bac= E
GMi A/V | Internal tran§90nductance _ ol _ ol ; N ol,
(Same definition as for SGPM) Emi oV | OV gp; . OV 5o .
cEi BCi BEi
GMS A/V | Transconductance of the para- Ol g Ol g
sitic substrate PNP Ems~ 3 7 ) e Voo )
sci BCx
RPIi Q Intqnal base-emitter (input) 1 Olg
resistance ;; - 5[7;;
VBCz
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Variable | Unit Description Definition
RPIx Q EX‘Fe:nal base-emitter (input) | ol £ Al g,
resistance — = -
Fre  OVppx V OV gy v
BCx BCx
(second term is due to tunnelling current)
RMUi Q) | Internal feedback resistance 1 ol B ol
: : OV pesi
l"w aVBCl VBEX BCi VBEi
(second term is due to avalanche current)
RMUx Q2 | External feedback resistance 1 Olgc,
r. oV
r nx BCx Ve
ROi Q) | Output resistance 1 ol oLy,
Yo Ve WV pci v
BEi BEi
CPIi F Total internal BE capacitance C.; CJ it Cup
CPIx F Total external BE capacitance C.. = C] it Cy Epar
CMUi F Total internal BC capacitance Cw’ = C] it Cuc
CMUx F Total external BC capacitance Cux = C] ot Cp cpar+ Cys
CCS F | CSjunction capacitance Cis
RBI Q) | Internal base resistance as calculated in the model
RB Q) | Total base resistance as calculated in the model Rg; + Rpy
RCX Q | External (saturated) collector Model parameter Ry
series resistance
RE Q | Emitter series resistance Model parameter Ry
BETAAC Small signal current gain Boo = i (rei¥7)
CRBI F | Shunt capacitance across Rg; as calculated in the model
TF s | Forward transit time as calculated in the model
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Variable | Unit Description Definition

FT Hz | Transit frequency P i
(Note this is an approximation) T on. (Capt Cyetr-Che-g) )

CBE - Crci+ Crcx’ CBC - Cp,i+ Cpx ’

+R

— Rt Ryt B TRE R g aR
r=~Rey TRpT————, [p = Kp;T Rpy

ac
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