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( S Circuit Simulator _ cicuit  Ch. 3 Rectifier with smoothing capaci v @

Circuit Schematic Netlist reference Plot Bias report Data
with The capacitor BV(in) @ V(out) 1(v1) 1(p1) I(RL) I(c1) logy
holds the peak between cycles and the load discharges
it. Ripple = V_peak / (R_L C f) — change C and check
that estimate. VOLTAGE (V) - TIME
1 * Half-wave rectifier with a smoothing capaci 10
v
2 V1 in @ SIN(® 10 60) .
3 D1 in out 1n4148
4 RL out @ 1k
5 (1 out 6 100u 5
6 .tran 56u 120m
0
-5
-10
ANALYSIS 0 20 ms 40 ms 60 ms 80 ms 100 ms 120 ms
0 ti
] L"g Tl Transient AC
[Xelin Move the pointer across a plot to read every trace. Click to drop cursor A, click again for B; Esc clears them
Time step Stop time
o Lh whole run max  min  pk-pk mean RMS
Steps through time. Use it for rectifiers, clippers and clipping ®V(in) 10V -10 V 20V 152.7 mV 7.048 V
in amplifiers. Keep the time step around 1/50 of the fastest
period ® V(out) 9.263 V @V 9.263 VvV 8.513 V 8.561 V

Done Transient run - 2418 points
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* Half-wave rectifier
V1 in 0 SIN(O 10 60)
D1 in out 1n4148

RL out 0 1k
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* ok
V1 in @ SIN(O 10 60)

1
2
2 D1 in out 1n4148
4 RL out 0 1k
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w
Ip = 3 uCoy — (Vas — Vrr)? (1 + AVps)

L elslast
w
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w
Im = uCoxf (Vas = Vru) =2Ip/ (Vas — Vru) ' i
gs.fL’L*’)‘f
olgzdd Jowo i V.0
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D1 p0OD
.model D D(IS=1le-18)

309y (R — azkd 045 w0 ez e LY

D1 p 6 D IS=1e-18
Q1 ¢ b e npn BF=150 VAF=60
M1 d g 0 nmos W=20u L=1u VTH=0.6
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Check The model "mydiode" is defined but no
device uses it. Check the model name on the
device line — a device that names a model

you have not defined quietly falls back to the
built-in one.
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ANALYSIS
Operati
per‘ = DC sweep Transient AC
point
Time step Stop time
20u 0.005

Steps through time. Use it for rectifiers, clippers and clipping
in amplifiers. Keep the time step around 1/50 of the fastest
period.

Done Transient run - 254 points
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.dc V1 0 5 0.01

.dc VDS 0 3 0.02 VGS 0.6 1.4 0.2
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V(c) V(b) I(VCE) I(IB) @ IC(Q1)

CURRENT (A) - V(VCE)

500 p

[

1v 2v

logy
18 = 15
B = 10
18 =5 pA
ERY av 5V

Move the pointer across a plot to read every trace. Click to drop cursor A, click again for B; Esc clears them.

whole run
@ IC(Q1
@ IC(Q1

Ic(o1
) IC(Q1

1B =
1B =

)
)

@ IC(Q1) IB =
) IB =
)

1B =

pk—pk
5 pA  521.2 pA  -4.95 pA 526.1 pA
10 pA 1.042 mA -9.901 pA 1.052 mA
15 pA 1.563 mA -14.85 pA 1.578 mA
20 yA 2.084 MA  -19.8 pA 2.104 mA
25 A 2.605 MA -24.75 pA  2.63 mA
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.tran 20u 5m

.tran — 1,08 =i ¥.8
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Plot Bias report Data

V(vce) V(in) V(b) V(out) V(e) ® V(load) linear

GAIN (DB) - FREQUENCY

V(load)

1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz

-200 V(load)
1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz

Move the pointer across a plot to read every trace. Click to drop cursor A, click again for B; Esc clears them

gain peak [H| at -3 dB low -3 dB high

@ V(load) 45.10 dB (179.8 V/V) 63.1 kHz 171.5 Hz — (flat to the end)
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VOLTAGE (V) * TIME

o o
10
V(in)
V(out)
5
o
-5
10
0 20 ms 40 ms 60 ms 80 ms 100 ms 120 ms
pointer A ] B-A
t 86.78 ms 65.93 ms 86.78 ms 20.85 ms (1/At = 47.96 Hz)
@ V(in) 9.633 V -2.744 V. 9.633 V 12.38 v
® V(out) 8.758 V. 8.264 V. 8.758 V 493.3 mv

between A and B max min  pk—pk mean RMS
® V(in) BV -1V 20V 881.9 mV 6.832 V
® V(out) 9.263 V 7.981 V 1.282 V 8.532 V 8.541 V
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( s Circuit Simulator ,, cicuit  Ch. 5 BT bias point v Run (&) @
Circuit ~ Schematic Netlist reference Plot Bias report  Data
BJT bias point. A base divider with emitter NODE VOLTAGES
degeneration. Read the bias report: V_BE near 0.7 V,
V_CE comfortably above it, and B close to the model V(vee) V(b) V(c) v(e)
value. Then raise RE and watch I_C barely move — that 12 v 1.997 v 5.929 vV 1.303 V
is what degeneration buys you.
SOURCES
1 * Biasing a BJT: divider plus emitter degener
2 VCC vee 6 DC 12 Ve
3 RLvee b 47k -2.973 mA
4 R2 b0 10k delivers 35.67
i
5 RCvec ¢ 2.2k
6 RE e 0 470
7 Qlcb e 213904 PEVICES
8 .op .
R1 Resistor
v 1 P
10 v 212.8 pA 2.129 mW
I =V /R (0hn's law)
R2 Resistor
v 1 P
1.997 v 199.7 pA 398.9 uw
ANALYSIS I=V /R (0hn's law)
DC sweep Transient AC RC Resistor
point
v 1 P
Solves the DC bias point only. Everything about the operating 6.071 V 2.76 mA 16.76 mW
point is on the Bias report tab — node voltages, each
device’s region, and its small-signal parameters
I =V /R (0hn's law)
Done Operating point solved. The numbers are on RE Resistor
the Bias report tab.
v 1 P

las,

Hyeaili S5 — ¥ gl

0092 0y pf Ljgu0 43

.

‘SA&O

M}J

L

Cogll &b — pdiae JUud

forward active

ly o bl b o ui"-‘blfb Rc
Dy Fomb

Gl il galS s Vop igladl

(s+k89o) saturation

s S ZeS [ o oL

i i3 Sl — b

cutoff

R i

MOS Cugas b gL

(MOS) saturation

NV uMs'bLf ‘) Rp 1] ‘1,5 Vbs

Canglie arlie g,b8, — > 450

triode (linear)

Sogels [ g, ogus

reverse / forward (on)
(off)

(55 ,0) cans Azl jo oge0

reverse breakdown

] L3 0 90 Jobeo Jlaw gl oS sin olo el il len S685 LS sl ol b




11 andin Saiggisll slmylso jluaud sloinl, G

(59979 & o (29> (soien ol — (bl 5 gm
T—d e Jolao Hloe ;0 o (699,9 Cuoglite T'r

(JUS ok ggmm¥gan b (Sl 51 51) ankad (29,5 Cunglia ro
LB ks o o900 Swolos Cwoglio T4

L5 Ak Gl o Tp 4 To S B

Lok <oz

L: PNP)M)J‘)J s_i: 6‘).: :SPICE d‘é)‘)ﬁ a ,.\;9“@ U”")‘JS )° A—JL&S d‘é)‘)ﬁ d.)Ua.o - L’)}
M’w‘ﬁ)wﬂu PU"‘)" mw@wdox IDBIC/W‘M‘MJB)QG\SPMOS
D9 g S8

Data &b .V

soled COpy as CSV &sSs e oo ialed Jouzr &jgoms 1) lagas duijle (gous slaesls ail; ()l
lo bl s sl el ol 10,5 0l e b ST jo |y Lol g b 0 o (oS alibl o |, Lol
ol diie oBisle]

Seiles glos A

109 oo aitl Cencds W ALyl LS e e 3 |y el gi e Adl Schematic &L
R PE s Oy A 50 A ] Cnd G 50 JUC o a5 A Cawyob Al j1 Qs (ST ol L
e 00 st oL.’:.ﬁ:‘ QT [oL’s aS el Lg‘o)f u.asl.ﬁ Lg\).; u’l’;”



IVasdsa Saiggisll slmylso jluaud sloinl, CS

‘ ') Circuit Simulator yr Circuit  Ch. 5 - Common-emitter amplifier v Run (%)
Circuit  Schematic Netlist reference Plot Bias report  Data
V(vce) V(in) V(b) V(out) V(e) ® V(load)
vec 12 v
e
=Rl = RC GAIN (DB) - FREQUENCY
< 47 ka < 2.2 ko
CIN cout V(load)
in b out m Load 40
F— 1r
10 pF 10 pF 30
20
Q1
1 10
2n3904 €
0
1Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz
VIN R2 RE CIE RL
ovac1yv 10| ka 476 0 100 pF 10|ka
:: :: J_ :: PHASE (DEGREES) - FREQUENCY
= = T = N
o 50
100
Drawn from the netlist. Node names are in blue, a filled dot is a connection, and wires that cross without one
not joined. Ground is the rail along the bottom. Parts are placed automatically from your netlist, so editing a 150
ine redraws it
-200 V(load)
1Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz

Move the pointer across a plot to read every trace. Click to drop cursor A, click
again for B; Esc clears them.

gain peak |H| at -3 dB low -3 dB high

@ V(load) 45.10 dB (179.8 V/V) 63.1 kHz 171.5 Hz - (flat to the end)
RGN od; M}J u.w..».,‘w 65))‘ d.AL,).’ S d-’jfuL"*"b /AS).MM).MA‘ Z‘)A.H.Swa.w —AJS.»)
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divider - RC step Y oy 03

LgocS Clus cawd L) out 5LJg R2 = 3k g R1 = 1k b .auS 5L 1, Resistive divider jlae .\
S dwline 5 Alas 3158

WSomsgio |y Ro/(Ri+ Ro) b oo adayly S04 o0 j08> gl jloges col Loimo poss 1k |y R2 LY

wox b Olg 5l g de |y g (g2 Bl g Sueglie yo (Span Gl IS ks ui’)‘}f;); Al
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Vla0DCS5
Rl a p 4.3k
D1 p 0 1n4148
.op
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