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V-1 Characteristics of 12AX7A
VPP PP O
RP PP P 75K

VG G 0
® Pp XTUBE P G 0 12AX7A
*
r— W .SUBCKT 12AX7A P G K

- El 2 0 VALUE={45+V(P,K)+95.43*V(G,K)}

. + R1 2 0 1.0K
(:) Gp P K VALUE=

+ {1.147E-6* (PWR(V(2),1.5)+PWRS(V(2),1.5))/2}

+ - Rgk G 1 1.0K

- Dl 1 K DM
@ Cgk G K 1.6P

- Cgp G P 1.7P

Cpk P K 0.46P

.MODEL DM D

- .ENDS 12AX7A

*

.DC VPP 0 500 2.5 VG -5 0 .5
. PROBE

.END

GM Characteristics of 12AX7A
VPP PP O

RP PP P 1
® P GID VG G 0
AW : XTUBE P G 0 12AX7A
*

.SUBCKT 12AX7A P G K
i + El 2 0 VALUE={45+V(P,K)+95.43*V(G,K)}
C:) 1y RI 2 0 1.0K
———— — — — PP Gp P K VALUE=

+ - + {1.147E-6* (PWR(V(2),1.5)+PWRS(V(2),1.5))/2}

—1 Rgk G 1 1.0K

T @ D1 1 K DM

_ Cgk G K 1.6P

Cgp G P 1.7P

Cpk P K 0.46P

— .MODEL DM D

.ENDS 12AX7A

*

.DC VG -5 0 20M VPP 50 300 50
. PROBE

.END

— NoT€ : FllamewT /5 MOT MODLELED.

¥

. Marsmil éé,'ac;// Te ) | "sPice  movers PR Yacvim - TURE

AmpouiFiees, " Jovtwac o 7re Moo Ews, Sociery, Vor. 43,
Alo.ii Maeew 1995,

Copyright © 2011 by Gregory M. Wierzba. All rights reserved



V-I Characteristics of 12AX7A Temperature: 27.0
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GM Characteristics of 12AX7A Temperature:
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Common Cathode Amplifier (without by-pass)
Vin 7 0 AC 1 SIN (0 .5 1K)

VPP 1 0 220

R12 7 5 68K

R4 1 2 100K

R9 6 0 1.5K

X1 2 5 6 12AX7A

.SUBCKT 12AX7A P G K

El 2 0 VALUE={45+V(P,K)+95.43*V(G,K)}

RI 2 0 1.0K

Gp P K VALUE={1.147E-6* (PWR(V(2),1.5)+PWRS(V(2),1.5))/2}
Rgk G 1 1.0K

D1 1 K DM

Cgk G K 1.6P

Cgp G P 1.7P

Cpk P K 0.46P
.MODEL DM D

.ENDS 12AX7A

.TRAN 1U 2M 0 1U
.AC DEC 200 1 100K
.OP

. PROBE

.END

Copyright © 2011 by Gregory M. Wierzba. All rights reserved



Common Cathode Amplifier, ... Temperature: 27.0,..
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V-1 Characteristics of 6V6GT
VPP PP O

RP PP P .1

VG G 0

VS § 0 250

XTUBE P S G 0 6V6GT

*

.SUBCKT 6V6GT P S G K

Rgk G 1 1.4K

D1 1 K DM

Esp 2 0 VALUE={V(P,K)+13.49*V(S,K)+130.4*V(G,K)}

El 3 2 VALUE={5.521E-7*(PWR(V(2),1.5)+PWRS(V(2),1.5))/2}
E2 3 4 VALUE={5.521E-7*PWR(13.49*V(S,K),1.5)*V(P,K)/25}
E3 5 4 VALUE={(1-V(4,2)/ABS(V(4,2)+0.001))/2}

Rl 5 0 1.0K

Gk S K VALUE={V(3,2)}

Gp P S VALUE={0.92*(V(3,4)*(1-V(5,4))+V(3,2)*V(5,4))}
Cgk G K 4.5P

Cgs G S 4.5P

Cgp G P 0.7P

Cpk P K 7.5P

.MODEL DM D

.ENDS 6V6GT

*

.DC VPP 0 400 2 VG -22.5 0 2.5

. PROBE

.END

— NoT¥ FliamewT 75 MNT MoLELED.

¥ W Maes e éﬁAcH/ Te,
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V-1 Characteristics of 6V6GT Temperature: 27.0
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GM Characterisitics of 6V6GT
VPP PP 0 250

RP PP P .1

VG G 0

VS S 0

XTUBE P S G 0 6V6GT

*

.SUBCKT 6V6GT P S G K

Rgk G 1 1.4K

D1 1 K DM

Esp 2 0 VALUE={V(P,K)+13.49*V(S,K)+130.4*V(G,K)}

El 3 2 VALUE={5.521E-7*(PWR(V(2),1.5)+PWRS(V(2),1.5))/2}
E2 3 4 VALUE={5.521E-7*PWR(13.49*V(S,K),1.5)*V(P,K)/25}
E3 5 4 VALUE={(1-V(4,2)/ABS(V(4,2)+0.001))/2}

Rl 5 0 1.0K

Gk S K VALUE={V(3,2)}

Gp P S VALUE={0.92*(V(3,4)*(1-V(5,4))+V(3,2)*V(5,4))}
Cgk G K 4.5P

Cgs G S 4.5P

Cgp G P O0.7P

Cpk P K 7.5P

.MODEL DM D

.ENDS 6V6GT

*

.DC VG -35 0 .175 VS 100 250 50
. PROBE
.END

Copyright © 2011 by Gregory M. Wierzba. All rights reserved



GM Characterisitics of 6V6GT Temperature: 27.0
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®
C4 = eé
== Z 4700
— ZéaF
Pentode Power Output Stage (with by-pass)
Vin 12 0 SIN (0O 6 5K)
VP 17 0 300
VS 18 0 250
X3 14 18 12 13 6V6GT
R6 13 0 470
C4 13 0 22U
*
* Ideal Transformer
* Np:Ns = 45:1
LP 14 17 16
LS 15 0 7.%n
KXFM LP LS 1
J
RL 15 0 8
.SUBCKT 6V6GT P S G K
Rgk G 1 1.4K
D1 1 K DM
Esp 2 0 VALUE={V(P,K)+13.49*V(S,K)+130.4*V(G,K)}
El 3 2 VALUE={5.521E-7*(PWR(V(2),1.5)+PWRS(V(2),1.5))/2}
E2 3 4 VALUE={5.521E-7*PWR(13.49*V(S,K),1.5)*V(P,K)/25}
E3 5 4 VALUE={(1-V(4,2)/ABS(V(4,2)+0.001))/2}
Rl 5 0 1.0K
Gk S K VALUE={V(3,2)}
Gp P S VALUE={0.92*(V(3,4)*(1-V(5,4))+V(3,2)*V(5,4))}
Cgk G K 4.5P
Cgs G S 4.5P
Cgp G P 0.7P
Cpk P K 7.5P
.MODEL DM D
.ENDS 6V6GT
.TRAN .2U 20M 19.6M .20
. PROBE

.END

Copyright © 2011 by Gregory M. Wierzba. All rights reserved
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Pentode Power Output Stage (with by-pass), ... Temperature: 27.0,.
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Pentode Power Output Stage (with by-pass),... Temperature: 27.0,...
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Vacuum Tube Op-Amp
Vin 4 0 AC 1 SIN (0 .5 5K)
VPP 1 0 220

R5 1 11 100K

R10 10 0 1.5K

X1 11 4 10 12AX7A

C6 11 12 .022U0

R7 12 0 220K

VP 17 0 300

VS 18 0 250

X3 14 18 12 13 6V6GT
R6 13 0 470

C4 13 0 22U

*

* Ideal Transformer

* Np:Ns = 45:1

LP 14 17 16

LS 15 0 7.9m

KXFM LP LS 1

*

RL 15 0 8

R8 10 15 22K

.SUBCKT 6V6GT P S G K
Rgk G 1 1.4K

D1 1 K DM

Esp 2 0 VALUE={V(P,K)+13.49*V(S,K)+130.4*V(G,K)}

El 3 2 VALUE={5.521E-7* (PWR(V(2),1.5)+PWRS(V(2),1.5))/2}
E2 3 4 VALUE={5.521E-7*PWR(13.49*V(S,K),1.5)*V(P,K)/25}
E3 5 4 VALUE={(1-V(4,2)/ABS(V(4,2)+0.001))/2}

Rl 5 0 1.0K

Gk S K VALUE={V(3,2)}

Gp P S VALUE={0.92*(V(3,4)*(1-V(5,4))+V(3,2)*V(5,4))}
Cgk G K 4.5P

Cgs G S 4.5P

Cgp G P 0.7P

Cpk P K 7.5P

.MODEL DM D

.ENDS 6V6GT

.SUBCKT 12AX7A P G K

El 2 0 VALUE={45+V(P,K)+95.43*V(G,K)}
R1 2 0 1.0K

Gp P K VALUE={1.147E-6* (PWR(V(2),1.5)+PWRS(V(2),1.5))/2}
Rgk G 1 1.0K

D1 1 K DM

Cgk G K 1.6P

Cgp G P 1.7P

Cpk P K 0.46P

.MODEL DM D

.ENDS 12AX7A

.TRAN .20 20M 19.6M .20

.OP

. PROBE

.END

Copyright © 2011 by Gregory M. Wierzba. All rights reserved



Vacuum Tube Op-Amp, ... Temperature: 27.0,...

0

T

(Zou'r?u'r’ 1

vt 7.1844 Vp.p

_5.0v|||||‘|||]|L44|llnnn%|||| ||11l]¢||||||||
19.60ms 19.70ms 19.80ms 19.90ms 20.00ms
o V(15)
Time
500mV—r—F7rr~—T—""T7 " T T~ T T T
L <Z//UP«JT |
| Vo-p
0V
_SOOmVlAII'(lAI’(lll||ll’llll'll1!§llll|lll
19.60ms 19.70ms 19.80ms 19.90ms 20.00ms
a V(4)
Time

~pone ; GAw = L1241 - G /544

Copyright © 2011 by Gregory M. Wierzba. All rights reserved



AUODE

6@) o ([D EES (Z)

Vi =
v ip
+ N

V, —— 5Y3
FilamenT -
@ CATHo D€ *

V-1 Characteristics of 5Y3

vs§ 1 0

RS 1 2 10

X1 2 0 5Y3GT

.SUBCKT 5Y3GT A K

GP A K VALUE={2.69E-4* (PWR(V(A,K),1.5)+PWRS(V(A,K),1.5))/2}

.ENDS 5Y3GT
.DC VS =200 200 2
. PROBE
.END
V-1 Characteristics of 5Y3 Temperature: 27.0
BOOIIIA T T T T | T T T T _] T T T T ] T T T T ] T T T T I T T T L ] T T T T [ T T T T
600mA 4
400mA —+
200mA -+
OAIlll{llll]lllll{kllI‘IllIllllIllll%llll
-200vV  -=150vV -100V -50V -0V 50V 100V 150v 200V
o I(RS)

V(2)
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/) FoLL - Wave BecT i€ Catrion

Full-Wave Rectifier
RL 17 0 10K

X4 21 17
X5 24 17
LP1 26 O
LSl 21 O
Ls2 0 24
KXFM LP1
VAC 27 0

5Y3GT

5Y3GT

0.269

1.3

1.3

LS1 Ls2 1

SIN (0 170 60)

RAC 27 26 1

.SUBCKT 5Y3GT A K

GP A K VALUE={2.69E-4* (PWR(V(A,K),1.5)+PWRS(V(A,K),
.ENDS 5Y3GT :

.TRAN 25U 50M 0 25U

1.5))/2}

. PROBE
.END

Full-Wave Rectifier Temperature: 27.0
4 0 OV T T T T T T T T
300V -+ -
200V + -
100V —+ .

L 1
OV ||||}||||=)xl L lI B T { L ll1llll%ll 1%1111{1'111%
Os S5ms 10ms 15ms 20ms 25ms 30ms 35ms 40ms 45ms
o V(17)
Time
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Full-Wave Rectifier with Smoothing Capacitor
RL 17 0 10K

CL 17 0 22U

X4 21 17 5Y3GT

X5 24 17 5Y3GT

LP1 26 0 0.269

LS1 21 0 1.3

Ls2 0 24 1.3

KXFM LP1 LS1 LS2 1

VAC 27 0 SIN (0 170 60)
RAC 27 26 1

SUBCKT 5Y3GT A K

GP A K VALUE={2.69E-4* (PWR(V(A,K),1.5)+PWRS(V(A,K),1.5))/2}
.ENDS 5Y3GT

.TRAN 1250 250M 0 125U

. PROBE

.END

Full-Wave Rectifier with Smoothing Capacitor Temperature: 27.0

400V

300V

200V

100v

ov

Time
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CHAMP HEARD

With Tone Control Option
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