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Figure 1: D — Diode Element.

SPICE Form:

Dname ny ng ModelName [Area] [OFF] [IC=Vp]

ni

n2
ModelName
Area

OFF

IC

is the positive element node

is the negative element node

is the optional model name

is an optional relative area factor.

(Units: none; Optional; Default: 1, Symbol: Area)

Indicates an optional starting condition on the device for DC operating point analysis.
If specified, the DC operating point is calculated with the terminal voltages set to zero.
Once convergence is obtained, the program continues to iterate to obtain the exact value
of terminal voltages. The OFF option, is used to enforce the solution to correspond to a
desired state if the circuit has more than one stable state.

is the optional initial condition specification. Using IC=V} is used with

the UIC option on the .TRAN line when a transient analysis is desired

with initial current Vp across the diode rather than the quiescent

operating point. Specification of the transient initial condition using the

.IC is preferred and is more convenient.

Diode Model:
Form:

.MODEL ModelName D([[keyword = value]...])

Ezxample:

DCLMP 3 7 DMOD 3.0 IC=0.2
.MODEL DMOD D(IS=100pA N=1.68 BV=10V IBV=1nA)
Model Parameters:



Name | Description Units | Default
AF | Flicker noise exponent (AF) 1
AFAC | Temperature related coefficient (AF AC) 1
ALFA | Slope factor of conduction current (ALF A) /volt 38.696
ARO | RO Linear temperature coefficient (ARy) K 0
AREA | Area multiplier (AREA) 1.0
BRO | RO Quadratic temperature coefficient (BRy) K2 0
BV | Magnitude of current at breakdown voltage (Vp) 10714

CDO | Zero bias diffusion capacitance (Cpg) /volt 0.0
CJO | Zero bias depletion capacitance (C o) farad 0

E | Power law parameters of breakdown current (E) 10.0

EG | Barrier height at 0K (E¢) eV 0.8
IS | Saturation current (Ig) amps 0
KF | Flicker noise coefficient (Kr) 1.0

M | Grading coefficient (M) 0.5

N | Emission coefficient (n) 1.0
RO | Bias dependent part of series resistance in the forward bias (Rp) | ohms 0
TT | Intrinsic time constant of depletion layer for abrupt junction (7¢) secs 0
VB | Breakdown voltage (V) volts 00
VJ | Junction potential (¢) volts 1.0
XTI | IS temperature coefficient (X7'7) 1

Example:

DCLMP 3 7 DMOD 3.0 IC=0.2
.MODEL DMOD D(IS=100pA N=1.68 BV=10V IBV=1nA)

Description:
DIODE MODEL:

NAnode

NCathode

Figure 2: Schematic of the Diode Element Model




The physical constants used in the model evaluation are:
k  Boltzmann’s constant 1.3806226 10~23.J/K
q electron charge 1.6021918 10~1°C

DEVICE EQUATIONS:
Current Characteristics

Ip = IS(eALFA Vb _ 1)—Ip (1)
I 0 Vb > (14 Vp) 2)
B= U Ipv(14+ Ve + V)P Vp < (1+Vp)
where ALFA =1/(n Vry)
Vru=kT/q
Capacitance

o, —f Con(l=Vp/¢)™ +Cp Vp <086 3
77 Cr0.27M + Cp Vp > 0.8¢

where Cp is the diffusion capacitance.
CD — CDoeAFACVD
Parasitic Resistance

_ RO—T/C,] R0>T/CJ
Rs = { 0 Ry <7/Cy )

Temperature Dependence

T is the analysis temperature
TnOM is the reference temperature (298 K)
VTH = kT/q
I5(T) = Is[eT/Tvom-1)Ec/Vru|(T /Tyop )X ™!
¢(T) = ¢(T/TNOM) — 3Vru In(T/Tnom) — Ec(Tyom)(T/Tnom) + Ea(T)
Eq(T) = Eg — 0.000702(T2/T + 1108)
Cyo(T) = Cyo(1 + M(0.0004(T — Tnom) + (1 — ¢(T)/9)))
RO(T) = Ro(l + AR()(T — TNOM) + BR()(T — TNOM)Q)

VB(T) = VB(l + AVB(T — TNOM) + BVB(T — TNOM)2)

Notes:
The actual element in TRANSIM is the diode element. See TRANSIM element diode for
3



full documentation.
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