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DC SENSITIVITIES OF OUTPUT V(OUT)
ELEMENT ELEMENT ELEMENT  NORMALIZED

Y= VALUE SENSITIVITY  SENSITIVITY
(VOLTS/UNIT) (VOLTS/PERCENT)
R R1 3.000E+00  -6.250E-02 -1.875E-03
R R2 1.000E+00 1.875E-01 1.875E-03

V_Vi1 1.000E+00 2.500E-01 2.500E-03
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Output File Optio
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DC SENSITIVITIES OF OUTPUT V(OUT)
ELEMENT  ELEMENT  ELEMENT
Y= VALUE  SENSITIVITY SENSITIVITY

(VOLTS/UNIT) (VOLTS/PERCENT)

NORMALIZED

N4

R_R1 1.000E+03  -1.111E-03 -1.111E-02
R_R2 2.000E+03  5.556E-04  1.111E-02
V_V1 5.000E+00  6.667E-01  3.333E-02
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*x%%  SMALL-SIGNAL CHARACTERISTICS
V(OUT)/V_V2 = 0.000E+00
INPUT RESISTANCE AT V_V2 = 1.000E+20
OUTPUT RESISTANCE AT V(OUT) = 3.300E+04



0. Hinkr b e i)

> DR ZH ()R, Wi, ERdees. B2 i
B g HARE, v HAREAE VLN, FLESHE
il RN RS R

> WIS RNz A2 E, W HRENS AR EAE E
YL H ARG, RS A L Yt e A 1 o

> JpNTI, FZERES . RURHEEG. #5 15 SR E T
{H. 24 H TG IER 0, Z4EYE O ZI .



ib

1mAdc

ISR/ SE

3 L T 2

> HA%&E: vee,0~10v,0.1v.
> 24, b, 0~200ua,20ua.
> ﬁ%ﬁ 1.5k

1
SIS

Q2N696

H Lk

I SN .
I

-
HEEEAN
8V

4V
1IC(Q2) » (10v-v_vce)/1.5k
V_Vce




._.
||
[]
.

EEEEEE==E=EE=EEEEEEE

£~ v + o IC(QL)




Sirmulation O Iurpur vafjableg—————————————
Funictionz or bacroz
LA IR 1 Y QCIoE

¥ inalog

. ] /.E i A= = MO A8 b
> [ ;?J 1 72\ 2
v l_ = lJ_\ll —,—r}/i ;/r,:
—] I (O £
K IAN T
——\ O

Fuill Lizt

ace Expr

10



OA

E----—---------

Obo vV A o + A v + o IC(Q1) v (10V-V_Vce)/1.5k
V_Vce

[ ]
=
—
]
|

11



Options Data Collection I Frobe Window

Include Files I Libraries Stimulus

e - TR AT ERT A e

_':' LEIFI I:II_.I:ILE
Maximum step ll:ll:lus seconds

[T Skip the initial transient bias point caleul:

Aput File Options.

ENENENERNERNERNERENENEN
Iﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂ
HAEANANERSEANANAN
IIIIHIIIIIIIIIIIIIHI
MIMIMIMIMIMIMIMIMIMI
VIV V] VE VI VT IVE VI VT V]
HEEEEEEEEEEEEEEEEEEE

Os
o V(OUT)

12



RS

Options Data Collection I Frobe Window

General alysis Include Files Libraries I Stimulus

Simulation Settings - ac sweep
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TV

Intery:

o V(OUT)

> =2k (Octave)
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Simulation Settings - ac sweep
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Frequency

Analysis type: AC Sweep Type
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FREQUENCY = 1.000E+03 HZ
**** TRANSISTOR SQUARED NOISE VOLTAGES (SQ V/HZ)

Q_Q1
RB  7.733E-
RC  7.315E-

18
26

RE  0.000E+00
IBSN  7.171E-20
IC  2.839E-17
IBFN  0.000E+00
TOTAL 3.620E-17
**** RESISTOR SQUARED NOISE VOLTAGES (SQ V/HZ)

R R1

R R2

RR3 RR4 RR5

TOTAL 4.126E-18 1.960E-21 1.959E-21 1.959E-20 4.127E-18
**** TOTAL OUTPUT NOISE VOLTAGE = 4.448E-17 SQ V/HZ

= 6.669E-09 V/RT HZ

TRANSFER FUNCTION VALUE:
V(OUT)/V_V2
EQUIVALENT INPUT NOISE AT V_V2 = 9.764E-10 V/RT HZ

= 6.830E+00

16



N

Q2N696

17



Z 44

Simulation Settings - ac sweep

|:|p t1ons I Dlata Collection I Fro
(reneral Analysis I Include Files Litraries

Analwsis type: Sweep warlable
Soure Hame:
SOur . 100Hz
Model . + V(OUT)

Frequency
Mod |2 1
Parameter

Pdfarametric Sweep

(o

[ ITemperature

[]Save Biaz Foint - ::Eil ::I: Ttart > éj% 'ri
> AT
VIES

18



YV V V VY

2 3 I 8 A ) =5 iy
TN IR LK
NS A IEE,
WM A EA o

Z AL A o
BENFFALARIE S
BN 5 752
SUREENEITEIRYE

Performance Analysis

eter, temperature,

uld plat the b
af a filker ve a capacitar walue that changes en simulation rns.
Multiple simulation runs are required to use Performance &nalysis.
E ach sirmulation iz a different sechion in the data file.

3 af 8

ill be: el
" awiz will depend on the G

19



Ferformance fAnalysis Wizard — Step 1 of 4

YWelcome to the Pedarmance Analys

Itwill help wou create a Fedormance

trace. b helping wou choose a Goal Function,
and test th al Function on one of the

traces wou want to characterize.

Choosing Finish nowe will take wou directhy into
.. FPerdormance Anal where wou will need ta
 use Trace/Add to 'manually’ add wour Goal

Function, or expression of Goal Functions,

to create the Ferformance Analysis Trace.
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Performance Analysis Wizard - Step 2 of 4

Ch a Goal Function.
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Performance Analysis Wizard - Step 3 of 4
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Performance Analysis

af a filker ws a capacitor walue that changes between simulation runs.

Multiple zimulation runs are required to uge Perfarmance Analysis.
E ach simulation iz a different section in the data file.
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Simulation Clut piL Y aniables
;l F Er'lahjg
™ Digital

v Woltages - 2] > :J:j‘_h//fﬁ;ﬂ:[: i}
_| IV Currents

=
&

™| Hoige i)
v &lias Mames

IF El_ltll::irl::l_]it Modes

or: | B andwidth(y[out],3)

26



ﬁ._%_ SCHEMATIC1-t1 - OrCAD PSpice A/D - [band-pass filter-SCH
Eile Edit Simulakion  Trace Plot E o Help

& =R |i A% |H SCHEMATICTH
5% 8 S o

Bi
AC &) Ans
AC finished

Simmlat ramnl et e

> 450

2!



[ S0 e il

SO
Options Model
Model

Farameter

‘arametric Sweep

Sweep type
@ Linear

0 Logarithmi | [~

N

90



Window

Help

N
O



Eud




	第3讲仿真分析
	一.直流工作点分析
	进入直流工作点分析
	直流灵敏度分析
	直流灵敏度分析的设置
	三．直流传输特性
	四．直流特性扫描(DC分析)
	晶体管的输出特性曲线
	输出特性曲线
	加入负载线
	时域分析
	频域分析
	噪声分析原理
	噪声分析的参数设置
	输出文件中1kHz处的噪声数据
	示例电路
	参数扫描
	性能分析
	直接选择特征值函数
	BF值为扫描参数
	结果
	End

