FULL OUTPUT WITH FEEDBACK

PREAMP

Harmonic Frequency Fourier

Number

00N O U A WN B

9

[Hz]

1.00E+03
2.00E+03
3.00E+03
4.00E+03
5.00E+03
6.00E+03
7.00E+03
8.00E+03
9.00E+03

2.17E+01
7.17E-02
8.35E-01
3.35E-01
1.77E-01
5.97E-02
1.89E-02
1.14E-02
8.18E-03

Normalizec Phase

1.00E+00
3.31E-03
3.86E-02
1.55E-02
8.18E-03
2.76E-03
8.75E-04
5.26E-04
3.78E-04

Componen Componer [degree]

-178.44°
-2.47°
1.65°
93.10°
177.84°
-103.46°
-52.89°
-32.50°
34.27°

Total Harmonic Distortion: 4.259039%(4.259325%)

ouTreurT
N-Period=1

Fourier components of V(output)
DC component:-0.0318185

Harmonic Frequency Fourier

Number

00N O U A WN B

9

[Hz]

1.00E+03
2.00E+03
3.00E+03
4.00E+03
5.00E+03
6.00E+03
7.00E+03
8.00E+03
9.00E+03

1.06E+01
1.02E-01
3.33E-01
1.37E-01
7.18E-02
2.42E-02
7.23E-03
4.78E-03
3.90E-03

Normalizec Phase

1.00E+00
9.64E-03
3.16E-02
1.30E-02
6.81E-03
2.29E-03
6.85E-04
4.53E-04
3.69E-04

Componen Componer [degree]

0.11°
-71.50°
1.60°
93.00°
177.75°
-104.27°
-57.04°
-40.18°
28.89°

Total Harmonic Distortion: 3.618086%(3.618415%)

outputv: RMS(v(output))=7.46634 FROM 0 TO 0.004

Normalized

Phase [deg]
0.00°
175.97°
180.09°
271.54°
356.27°
74.98°
125.55°
145.94°
212.71°

Normalized
Phase [deg]
0.00°
-71.61°
1.49°
92.89°
177.63°
-104.38°
-57.16°
-40.29°
28.77°

EF86TR

Cathode Bias

4.50E-02

4.00E-02

3.50E-02

3.00E-02

2.50E-02

2.00E-02

1.50E-02

1.00E-02

5.00E-03

0.00E+00

,|I|._ .

3.50E-02

3.00E-02

2.50E-02

2.00E-02

1.50E-02

1.00E-02

5.00E-03

0.00E+00

2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
—

2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

6CA7 UL SE SENSITIVITY 1,7Vp / 7Wrms @ 2,5% THD / 1W @ 0,7% THD
HiFi AMP

ameas tran Outputy rms WOutput)
JFosrier {Freq} WPRE_OUT)

fourier JFreq} VOUTPUT)

.param FREQ 1k
winprion plodvwinssie =0

«param MVOL 925 62

8

2E5W

5

K1L1L2L3 0555

33y i :
o : |cpao DC_OUT
130y ! 7o !

: 440 :

N 1x !

_____________________

TT M36W = 4400/ 320R
[620R a= 1§ 2 circuit simulated)

1W WITH FEEDBACK

PREAMP

Harmonic Frequency Fourier

Number

00O N O U B WN -

9

[Hz]

1.00E+03
2.00E+03
3.00E+03
4.00E+03
5.00E+03
6.00E+03
7.00E+03
8.00E+03
9.00E+03

7.19E+00
1.03E-01
1.15E-02
3.18E-04
2.98E-04
3.93E-04
4.29E-05
1.98E-04
5.07E-05

Normalizec Phase

1.00E+00
1.44E-02
1.60E-03
4.42E-05
4.14E-05
5.47E-05
5.96E-06
2.76E-05
7.04E-06

Componen Componer [degree]

-178.38°
87.97°
0.63°
160.78°
177.57°
-94.23°
156.20°
-98.84°
-168.14°

Total Harmonic Distortion: 1.444389%(1.444837%)

ouTPuT
N-Period=1

Fourier components of V(output)
DC component:-0.0375615

Harmonic Frequency Fourier

Number

00O N O U B WN -

9

[Hz]

1.00E+03
2.00E+03
3.00E+03
4.00E+03
5.00E+03
6.00E+03
7.00E+03
8.00E+03
9.00E+03

4.04E+00
2.97E-02
4.29E-03
3.03E-04
2.53E-04
1.72E-04
1.12E-04
1.12E-04
9.38E-05

Normalizec Phase

1.00E+00
7.34E-03
1.06E-03
7.49E-05
6.25E-05
4.26E-05
2.77E-05
2.78E-05
2.32E-05

Componen Componer [degree]

0.15°
86.39°
0.79°
159.12°
-179.94°
-136.22°
177.62°
-148.95°
-177.73°

Total Harmonic Distortion: 0.742126%(0.743020%)

outputv: RMS(v(output))=2.85996 FROM 0 TO 0.004

Normalized

Phase [deg]
0.00°
266.35°
179.01°
339.16°
355.95°
84.15°
334.58°
79.54°
10.24°

Normalized
Phase [deg]
0.00°
86.24°
0.64°
158.97°
-180.09°
-136.37°
177.47°
-149.10°
-177.88°

Cathode Bias

1.60E-02

1.40E-02

1.20E-02

1.00E-02

8.00E-03

6.00E-03

4.00E-03

2.00E-03

0.00E+00

2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

8.00E-03

7.00E-03

6.00E-03

5.00E-03

4.00E-03

3.00E-03

2.00E-03

1.00E-03

0.00E+00

2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03




uFollower-ECC88

FULL OUTPUT WITH FEEDBACK Cathode Bias
5.00E-02
PREAMP
Harmonic Frequency Fourier  Normalizec Phase Normalized 4.50e-02
Number  [Hz] Componen Componer [degree] Phase [deg] 4.00E-02
1 1.00E+03 2.17E+01 1.00E+00 -178.47° 0.00° 3.50E.02
2 2.00E+03 1.40E-01 6.47E-03 -55.34° 123.14°
3 3.00E+03 9.48E-01 4.37E-02 1.31° 179.78° 3.00E-02
4 4.00E+03 3.98E-01 1.83E-02 92.25° 270.72° 2 50E-02
5 5.00E+03 2.21E-01 1.02E-02 176.96° 355.44°
6 6.00E+03 8.44E-02 3.89E-03 -103.48°  74.99° 2.00E-02
7 7.00E+03 3.14E-02 1.45E-03 -39.02° 139.45° 1.50E-02
8 8.00E+03 1.34E-02 6.17E-04 0.42° 178.89° 1 00E-02
9 9.00E+03 8.02E-03 3.70E-04 57.91° 236.38°
Total Harmonic Distortion: 4.908995%(4.909230%) 5.00E-03 :. I
0.00E+00 - . ; ; ; - L ; .
ouTPuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:-0.0420968
3.50E-02
Harmonic Frequency Fourier = Normalizec Phase Normalized 3.00E-02
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 1.05E+01 1.00E+00 0.09° 0.00° 5 50E-02
2 2.00E+03 1.01E-01 9.58E-03 -73.60° -73.69°
3 3.00E+03 3.16E-01 3.00E-02 1.94° 1.85° 2 00E-02
4 4.00E+03 1.36E-01 1.29E-02 93.27° 93.18°
5 b5.00E+03 7.29E-02 6.91E-03 178.14° 178.05° 1.50E-02
6 6.00E+03 2.60E-02 2.46E-03 -103.66° -103.74°
7 7.00E+03 8.19E-03 7.77E-04 -50.19° -50.28° 1.00E-02
8 8.00E+03 4.87E-03 4.62E-04 -31.15° -31.24°
9 9.00E+03 4.15E-03 3.93E-04 32.44° 32.35° 5.00E-03 -
Total Harmonic Distortion: 3.479738%(3.480126%)
0.00E+00 - T T T T - — 1 ]
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
outputv: RMS(v(output))=7.4567 FROM 0 TO 0.004
6CA7 UL SE SENSITIVITY 2Vp / 7Wrms @ 6% THD / 1W @ 2% THD
HiFi AMP v
T fia
armesas bran Outputhf ms W Dubput CP3 K1L1LZL3 0500
mmmm =0 c2
M PRE_OUT
param MVOL .61 565 o
B25
L0
Sl o
1 LefTnt IT§‘_ﬂ
QPoIns
SINE(D 2.4 1k) 0 Hilis
Roser="0D :
| e
= madrer in
SHran 0 16m 13m e
s et 100 10 S0k "":-..m-"".i\,.-
LINE ;: 700mVp / 1DDR B0
R ECCES ;: 6BOR = GdBE m:mjg;;ﬁauzmmm
ECCEL ; 1k = &dB
1W WITH FEEDBACK Cathode Bias
1.60E-02
PREAMP
Harmonic Frequency Fourier = Normalizec Phase Normalized 1.40E-02 -
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 7.17E+00 1.00E+00 -178.40°  0.00° 1.20E-02
2 2.00E+03 1.04E-01 1.45E-02 87.53° 265.92°
3 3.00E+03 1.24E-02 1.73E-03 0.62° 179.02° 1.00€-02 -
4 4.00E+03 4.07E-04 5.67E-05 153.55° 331.94° 8.00E-03 -
5 5.00E+03 4.40E-04 6.14E-05 -179.14° -0.75°
6 6.00E+03 3.75E-04 5.23E-05 -95.33° 83.06° 6.00E-03 -
7 7.00E+03 1.70E-04 2.37E-05 172.05° 350.44°
8 8.00E+03 2.42E-04 3.38E-05 -97.94°  80.45° 4.00E-03
9 9.00E+03 1.39E-04 1.94E-05 172.93° 351.33°
Total Harmonic Distortion: 1.460711%(1.461156%) 2.00E-03 1 .
0.00E+00 - T T T T T T T )
ouTPuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:-0.0409215
8.00E-03
Harmonic Frequency Fourier = Normalizec Phase Normalized 7.00E-03 -
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 4.04E+00 1.00E+00 0.14° 0.00° 6.00E-03 -
2 2.00E+03 2.86E-02 7.09E-03 87.33° 87.19°
3 3.00E+03 3.75E-03 9.30E-04 1.14° 1.01° >-00E-03 +
4 4.00E+03 2.93E-04 7.26E-05 158.11° 157.97° 4.00E-03 -
5 b5.00E+03 2.63E-04 6.51E-05 -178.68° -178.82°
6 6.00E+03 1.55E-04 3.84E-05 -135.82° -135.96° 3.00E-03 -
7 7.00E+03 1.34E-04 3.33E-05 177.44° 177.30°
8 8.00E+03 1.09E-04 2.69E-05 -142.11° -142.25° 2.00E-03 +
9 9.00E+03 1.07E-04 2.64E-05 178.22° 178.08° 1.00E-03 -
Total Harmonic Distortion: 0.715293%(0.716218%) .
0.00E+00 - T T T T T T T )
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

outputv: RMS(v(output))=2.85458 FROM 0 TO 0.004



CF

FULL OUTPUT WITH FEEDBACK Cathode Bias
6.00E-02
PREAMP
Harmonic Frequency Fourier  Normalizec Phase Normalized
Number  [Hz] Componen Componer [degree] Phase [deg] >.00E-02
1 1.00E+03 2.23E+01 1.00E+00 -173.50° 0.00°
2 2.00E+03 3.03E-01 1.36E-02 -45.04° 128.46° 4.00E-02
3 3.00E+03 1.21E+00 5.44E-02 20.33° 193.83°
4 4.00E+03 5.47E-01 2.45E-02 118.15° 291.65° 3.00E-02
5 b5.00E+03 3.24E-01 1.45E-02 -149.60° 23.89°
6 6.00E+03 1.41E-01 6.34E-03 -58.02° 115.48°
7 7.00E+03 5.56E-02 2.50E-03 24.75°  198.24° 2.00E-02
8 8.00E+03 1.47E-02 6.59E-04 86.36° 259.86°
9 9.00E+03 6.81E-03 3.05E-04 110.171° 283.61° 1.00E-02 -
Total Harmonic Distortion: 6.330300%(6.331011%) .
0.00E+00 - : : : : — . :
ouTPuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:0.122167
3.50E-02
Harmonic Frequency Fourier = Normalizec Phase Normalized 3.00E-02
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 1.06E+01 1.00E+00 5.07° 0.00° 5 50E-02
2 2.00E+03 6.91E-02 6.54E-03 -72.42° -77.48°
3 3.00E+03 3.11E-01 2.95E-02 13.02° 7.95° 2 00E-02
4 4.00E+03 1.34E-01 1.27E-02 111.10° 106.03°
5 5.00E+03 7.92E-02 7.49E-03 -156.09° -161.16° 1.50E-02
6 6.00E+03 3.26E-02 3.09E-03 -66.51° -71.58°
7 7.00E+03 1.24E-02 1.17E-03 15.09° 10.03° 1.00E-02
8 8.00E+03 4.08E-03 3.86E-04 75.40° 70.33°
9 9.00E+03 2.43E-03 2.30E-04 135.54° 130.47° 5.00E-03 -
Total Harmonic Distortion: 3.375351%(3.375972%) .
0.00E+00 - . . . . — .. . .
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

outputv: RMS(v(output))=7.47716 FROM 0 TO 0.004

6CA7 UL SE SENSITIVITY 2Vp / 7Wrms @ 6% THD / 1W @ 2% THD
HiFi AMP v
mezs tran Cutputy rms V{Output) RE
faurier {Freq} V{FRE_DUT) Lk
Sourker {Freq} VOUTPUT)
-param FREQ 1k
-oftion potwine ze=3
Jparam WVDL 93 =3
[ §
HI:L
[ECCBBR
T
. Lerum ITI i m:§ v
Ot
= ; et
v HI.:SI'B!
e
LINE : 700mVp | LVDOR
CDE24 : 247p [ 200R 23 = approx. 748 FE [R=inhdf=r 52 15 = S50V / 5B0R
27 = approx. B4E FE TTM3EW = 230/ 320R [620R 25 1/ 2 circult simulated)
22 = approx. S4B FB
1W WITH FEEDBACK Cathode Bias
1.60E-02
PREAMP
Harmonic Frequency Fourier = Normalizec Phase Normalized 1.40E-02 -
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 7.15E+00 1.00E+00 -174.11°  0.00° 1.20E-02
2 2.00E+03 1.07E-01 1.49E-02 97.36° 271.47°
3 3.00E+03 1.38E-02 1.93E-03 15.67° 189.78° 1.00€-02 1
4 4.00E+03 4.79E-04 6.70E-05 165.36°  339.46° 8.00E-03 -
5 5.00E+03 5.48E-04 7.66E-05 -155.88° 18.23°
6 6.00E+03 4.08E-04 5.70E-05 -69.16° 104.95° 6.00E-03 -
7 7.00E+03 1.98E-04 2.77E-05 -158.96° 15.15°
8 8.00E+03 2.06E-04 2.88E-05 -66.78°  107.32° 4.00E-03
9 9.00E+03 1.61E-04 2.25E-05 -150.47° 23.63°
Total Harmonic Distortion: 1.503384%(1.503813%) 2.00E-03 1 .
0.00E+00 - T T T T T T T )
ourTeuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:-0.0398655
8.00E-03
Harmonic Frequency Fourier = Normalizec Phase Normalized 7.00E-03
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 4.03E+00 1.00E+00 4.44° 0.00° 6.00E-03 -
2 2.00E+03 2.77E-02 6.86E-03 93.24° 88.80°
3 3.00E+03 3.456-03 855604 12.00°  7.56° >-00E-03 +
4 4.00E+03 2.74E-04 6.78E-05 168.12°  163.68° 4.00E-03 4
5 5.00E+03 2.70E-04 6.70E-05 -173.78° -178.22°
6 6.00E+03 1.13E-04 2.79E-05 -138.40° -142.84° 3.00E-03 -
7 7.00E+03 1.48E-04 3.67E-05 178.21° 173.77°
8 8.00E+03 7.49E-05 1.86E-05 -160.19° -164.63° 2.00E-03 +
9 9.00E+03 1.17E-04 2.89E-05 179.39° 174.95° 1.00E-03
Total Harmonic Distortion: 0.691645%(0.692622%) .
0.00E+00 - T T T T T T T )
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

outputv: RMS(v(output))=2.853 FROM 0 TO 0.004



FULL OUTPUT WITH FEEDBACK

PREAMP

Harmonic Frequency Fourier

Number

[Hz]

00N O U A WN B

1.00E+03
2.00E+03
3.00E+03
4.00E+03
5.00E+03
6.00E+03
7.00E+03
8.00E+03
9 9.00E+03

2.17E+01
2.12E-01
9.85E-01
4.37E-01
2.43E-01
9.83E-02
3.94E-02
1.63E-02
9.73E-03

Normalizec Phase
Componen Componer [degree]

1.00E+00
9.79E-03
4.54E-02
2.01E-02
1.12E-02
4.53E-03
1.82E-03
7.53E-04
4.48E-04

-178.70°
-67.66°
0.20°
90.61°
174.72°
-105.32°
-40.31°
9.08°
64.80°

Total Harmonic Distortion: 5.209430%(5.209670%)

ouTPUuT

N-Period=1
Fourier components of V(output)
DC component:-0.04681

Harmonic Frequency Fourier

Number

[Hz]

00N O U A WN B

1.00E+03
2.00E+03
3.00E+03
4.00E+03
5.00E+03
6.00E+03
7.00E+03
8.00E+03
9 9.00E+03

1.06E+01
8.71E-02
3.10E-01
1.31E-01
7.34E-02
2.70E-02
9.37E-03
4.67E-03
4.23E-03

Normalizec Phase
Componen Componer [degree]

1.00E+00
8.25E-03
2.94E-02
1.24E-02
6.95E-03
2.56E-03
8.88E-04
4.42E-04
4.00E-04

-0.13°
-72.92°
1.79°
93.00°
177.52°
-103.42°
-47.24°
-23.11°
35.92°

Total Harmonic Distortion: 3.378359%(3.378779%)

outputv: RMS(v(output))=7.46552 FROM 0 TO 0.004

Normalized

Phase [deg]
0.00°
111.04°
178.90°
269.31°
353.42°
73.38°
138.39°
187.77°
243.50°

Normalized
Phase [deg]
0.00°
-72.79°
1.92°
93.13°
177.65°
-103.29°
-47.12°
-22.99°
36.05°

uFollower-ECC81

Cathode Bias

5.00E-02

4.50E-02

4.00E-02

3.50E-02

3.00E-02

2.50E-02

2.00E-02

1.50E-02

1.00E-02

5.00E-03

0.00E+00

2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

3.50E-02

3.00E-02

2.50E-02

2.00E-02

1.50E-02

1.00E-02

5.00E-03

0.00E+00

2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

6CA7 UL SE

SENSITIVITY 2Vp / 7Wrms @ 6% THD / 1W @ 2% THD

H =1 RPL
HiFi AMP _ AR
rmeas tran OutputV s W Output JP’S' K1L11213 0959
~Forier {Freq] WPRE_OUT)
Fourier {Freq} WOUTPUT)
mmmm =0 ]
11 PRE_OUT
.param MVOL .77 .520 in
100
o [wmal
[ e
SINE{D 2.4 1k) D R
Rispesr= 200 !
: T
=~ MadTER in
Tt ot 1010 50k m
LINE ;: FO0mVp / 100R ik
oS Re LR ECCEE : 6BDR = GdE m:mjﬁ;ﬁuuzmm
ECCEL : 1k = 5dB
1W WITH FEEDBACK Cathode Bias
1.60E-02
PREAMP
Harmonic Frequency Fourier = Normalizec Phase Normalized 1.40E-02 -
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 7.14E+00 1.00E+00 -178.48°  0.00° 1.20E-02
2 2.00E+03 1.03E-01 1.44E-02 87.21° 265.69°
3 3.00E+03 121E-02 1.69E-03 026°  178.74° 1.008-02 -
4 4.00E+03 4.51E-04 6.33E-05 145.75°  324.24° 8.00E-03 -
5 5.00E+03 4.15E-04 5.82E-05 178.60° 357.08°
6 6.00E+03 3.40E-04 4.76E-05 -98.92° 79.56° 6.00E-03 -
7 7.00E+03 1.83E-04 2.57E-05 171.79° 350.27°
8 8.00E+03 2.16E-04 3.03E-05 -103.40°  75.08° 4.00E-03
9 9.00E+03 1.78E-04 2.49E-05 177.52° 356.00°
Total Harmonic Distortion: 1.452575%(1.453023%) 2.00E-03 1 .
0.00E+00 - T T T T T T T )
ourTeuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:-0.0408765
8.00E-03
Harmonic Frequency Fourier = Normalizec Phase Normalized 7.00E-03 -
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 4.03E+00 1.00E+00 0.06° 0.00° 6.00E-03 -
2 2.00E+03 2.81E-02 6.98E-03 87.48° 87.43°
3 3.00E+03 3.73E-03 9.26E-04 0.94°  0.89° >-00E-03 +
4 4.00E+03 2.64E-04 6.57E-05 164.82° 164.77° 4.00E-03 4
5 5.00E+03 2.43E-04 6.04E-05 -179.74° -179.79°
6 6.00E+03 1.44E-04 3.59E-05 -138.36° -138.42° 3.00E-03 -
7 7.00E+03 1.32E-04 3.27E-05 177.47° 177.41°
8 8.00E+03 1.02E-04 2.53E-05 -144.85° -144.91° 2.00E-03 +
9 9.00E+03 1.12E-04 2.77E-05 179.70° 179.64° 1.00E-03
Total Harmonic Distortion: 0.704436%(0.705373%) .
0.00E+00 - T T T T T T T )
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

outputv: RMS(v(output))=2.84642 FROM 0 TO 0.004




FULL OUTPUT WITH FEEDBACK

Cascode

Cathode Bias

outputv: RMS(v(output))=7.45077 FROM 0 TO 0.004

7.00E-02
PREAMP
Harmonic Frequency Fourier = Normalizec Phase Normalized 6.00E-02
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 2.23E+01 1.00E+00 -178.42° 0.00° 5 00E-02
2 2.00E+03 8.63E-01 3.88E-02 -82.15° 96.26°
3 3.00E+03 1.34E+00 6.00E-02 2.37° 180.78° 4.00E-02
4 4.00E+03 6.48E-01 2.91E-02 93.28° 271.69°
5 5.00E+03 1.80E-01 8.08E-03 170.41° 348.83° 3.00E-02
6 6.00E+03 4.61E-02 2.07E-03 171.94° 350.36°
7 7.00E+03 1.59E-01 7.13E-03 -162.26° 16.16° 2 00E-02
8 8.00E+03 1.63E-01 7.33E-03 -79.03° 99.39°
9 9.00E+03 1.32E-01 5.94E-03 5.90° 184.32° 1.00E-02 -
Total Harmonic Distortion: 7.847446%(7.872603%) . . .
0.00E+00 - ; ; ; e ; ; L
ouTPuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:-0.256794
4.00E-02
Harmonic Frequency Fourier ~ Normalizec Phase Normalized 3.50E-02
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 1.05E+01 1.00E+00 0.13° 0.00° 3.00E-02
2 2.00E+03 1.81E-01 1.72E-02 -83.48° -83.60°
3 3.00E+03 3.65E-01 3.46E-02 1.23°  1.10° 2.50E-02
4 4.00E+03 1.53E-01 1.46E-02 91.43° 91.31° 2.00E-02
5 5.00E+03 1.26E-01 1.20E-02 178.02° 177.90°
6 6.00E+03 4.75E-02 4.51E-03 -97.62° -97.74° 1.50E-02 -
7 7.00E+03 2.98E-02 2.84E-03 -14.46° -14.59°
8 8.00E+03 1.11E-02 1.05E-03 65.41°  65.29° 1.00E-02 1
9 9.00E+03 1.69E-03 1.61E-04 81.12° 81.00° 5.00E-03 -
Total Harmonic Distortion: 4.337541%(4.339349%) .
0.00E+00 - T T T T T - — )
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

6CA7 UL SE SENSITIVITY 2Vp / 7Wrms @ 6% THD / 1W @ 2% THD
HiFi AMP - é | 7
E‘m=n ; o
£
Cjﬂﬂﬂ IT§ : FEE) ":"B ﬁ“'%';., ._ ___________________
_Jaca L. — i - = : .
=1 FFF F Fo
= e = R 1}
e e AN CE™
o = .

1W WITH FEEDBACK Cathode Bias

outputv: RMS(v(output))=2.85757 FROM 0 TO 0.004

1.80E-02
PREAMP
Harmonic Frequency Fourier  Normalizec Phase Normalized 1.60E-02
Number  [Hz] Componen Componer [degree] Phase [deg] 1.40E-07 -
1 1.00E+03 7.16E+00 1.00E+00 -178.42° 0.00°
2 2.00E+03 1.20E-01 1.68E-02 87.71° 266.14° 1.20E-02 -
3 3.00E+03 1.54E-02 2.16E-03 1.22° 179.64° 1 00E-02 1
4 4.00E+03 4.64E-04 6.47E-05 169.97° 348.39°
5 5.00E+03 5.54E-04 7.74E-05 -178.26° 0.16° 8.00E-03 -
6 6.00E+03 4.56E-04 6.37E-05 -98.57° 79.85°
7 7.00E+03 2.07E-04 2.89E-05 167.66° 346.08° 6.00€-03
8 8.00E+03 2.42E-04 3.38E-05 -107.17°  71.25° 4.00E-03 -
9 9.00E+03 1.74E-04 2.43E-05 167.47° 345.89°
Total Harmonic Distortion: 1.691417%(1.691800%) 2.00E-03 - .
0.00E+00 - T T T T T T T )
ouTPuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:-0.0307241
6.00E-03
Harmonic Frequency Fourier = Normalizec Phase Normalized
Number  [Hz] Componen Componer [degree] Phase [deg] 5.00E-03
1 1.00E+03 4.04E+00 1.00E+00 0.13° 0.00°
2 2.00E+03 1.99E-02 4.92E-03 87.77° 87.64° 4.00E-03 -
3 3.00E+03 2.55E-03 6.30E-04 0.41° 0.28°
4 4.00E+03 2.11E-04 5.21E-05 -177.47° -177.59° 3.00E-03 -
5 5.00E+03 2.04E-04 5.05E-05 -179.30° -179.43°
6 6.00E+03 1.29E-04 3.20E-05 -143.93° -144.06°
7 7.00E+03 1.11E-04 2.75E-05 176.55° 176.42° 2.00E-03 +
8 8.00E+03 9.01E-05 2.23E-05 -154.02° -154.15°
9 9.00E+03 8.78E-05 2.17E-05 176.08° 175.95° 1.00E-03
Total Harmonic Distortion: 0.496296%(0.497607%) .
0.00E+00 - T T T T T T T )
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03




Parallel

FULL OUTPUT WITH FEEDBACK Cathode Bias

4.00E-02

PREAMP

Harmonic Frequency Fourier  Normalizec Phase Normalized 3.50E-02
Number  [Hz] Componen Componer [degree] Phase [deg]
1.00E+03 2.18E+01 1.00E+00 -178.87°  0.00° 3.00€-02
2.00E+03 1.55E-01 7.14E-03 -63.49° 115.39°
3.00E+03 8.15E-01 3.75E-02 -0.40° 178.47°
4.00E+03 3.44E-01 1.58E-02 89.73°  268.60° 5 00E-02
5.00E+03 1.68E-01 7.74E-03 173.00° 351.87°

6.00E+03 5.56E-02 2.56E-03 -112.88°  65.99° 1.50E-02
7.00E+03 1.80E-02 8.29E-04 -75.11°  103.76°
8.00E+03 1.25E-02 5.76E-04 -35.85°  143.03° 1.00E-02
9 9.00E+03 7.84E-03 3.61E-04 34.01°  212.88°
Total Harmonic Distortion: 4.212822%(4.213047%) >-00E-03 j I
0.00E+00 - . . . . ] m—

ouTPuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

2.50E-02

00N O U A WN B

N-Period=1
Fourier components of V(output)

DC component:-0.030174

4.00E-02
Harmonic Frequency Fourier ~ Normalizec Phase Normalized 3.50E-02
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 1.06E+01 1.00E+00 -0.30° 0.00° 3.00E-02
2 2.00E+03 1.13E-01 1.07E-02 -73.45° -73.15°
3 3.00E+03 3.89E-01 3.68E-02 0.03°  0.34° 2.50E-02
4 4.00E+03 155E-01 1.47E-02 90.63°  90.93° 5 00E-02
5 5.00E+03 7.72E-02 7.31E-03 174.33° 174.63°
6 6.00E+03 2.22E-02 2.10E-03 -113.02° -112.771° 1.50E-02
7 7.00E+03 6.72E-03 6.36E-04 -99.69° -99.39°
8 8.00E+03 7.01E-03 6.64E-04 -63.96°  -63.66° 1.00E-02 1
9 9.00E+03 5.32E-03 5.04E-04 8.57° 8.87° 5 00E-03 4 I
Total Harmonic Distortion: 4.179076%(4.179417%)
0.00E+00 - T T T T - ———— ]
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
outputv: RMS(v(output))=7.47109 FROM 0 TO 0.004
6CA7 UL SE SENSITIVITY 2Vp / 7Wrms @ 6% THD / 1W @ 2% THD
RPFL1
HiFi AMP - l A
-meas tran DutputV rms V{Dutput) R oPa
-param FREQ 1k
SR PRE_pUT =
_param MVOL 53 B4 E: 3
=7
= = -
B B | Em=
Ome LT == F |
SINE{D 2.4 1K} . Cz1 A=l P21 ' |cPa GesEE
= : T “%: a0 [arou T P Trow i
: : e
: : Fesrses
T MASTER LT 13
T A LDDR-dual 500y P cape Py T -
1ac oct 10 10 50k Mo slectraiytics
LINE : 700mVp | 10OR R
CD&24 ' 2.4Vp / 2D0R IR=inhdf=r 5215 = 488V S80R
TT M3EW = 230V 320R [E30R ac 1/ 2 Circult simulabed)
1W WITH FEEDBACK Cathode Bias
1.40E-02
PREAMP
Harmonic Frequency Fourier = Normalizec Phase Normalized 1.20E-02 -
Number  [Hz] Componen Componer [degree] Phase [deg]
1 1.00E+03 7.13E+00 1.00E+00 -178.89°  0.00° 1.00E-07 -
2 2.00E+03 9.04E-02 1.27E-02 86.03° 264.92°
3 3.00E+03 1.01E-02 142E-03 -1.98°  176.91° 8.00E.03 -
4 4.00E+03 4.96E-04 6.96E-05 123.20° 302.09°
5 5.00E+03 3.43E-04 4.82E-05 -175.30°  3.59° 6.00E-03 -
6 6.00E+03 3.11E-04 4.37E-05 -99.20° 79.69°
7 7.00E+03 1.00E-04 141E-05 174.99° 353.88° 4.00E-03 4
8 8.00E+03 2.05E-04 2.88E-05 -102.35° 76.54°
9 9.00E+03 1.02E-04 1.43E-05 168.52° 347.41° > 00E-03 4
Total Harmonic Distortion: 1.276087%(1.276594%) .
0.00E+00 - T T T T T T T )
ourTeuT 2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03
N-Period=1
Fourier components of V(output)
DC component:-0.0403764
1.00E-02
Harmonic Frequency Fourier  Normalizec Phase Normalized 9.00E-03
Number  [Hz] Componen Componer [degree] Phase [deg] 8.00E-03 -
1 1.00E+03 4.03E+00 1.00E+00 -0.34° 0.00°
2 2.00E+03 3.55E-02 8.82E-03 86.32°  86.66° 7.00E-03 -
3 3.00E+03 4.75E-03 1.18E-03 -0.94° -0.59° 6.00E-03 -
4 4.00E+03 3.57E-04 8.86E-05 149.92°  150.27° 5 00E-03 -
5 5.00E+03 3.06E-04 7.60E-05 -176.73° -176.38°
6 6.00E+03 1.89E-04 4.70E-05 -137.77° -137.42° 4.00E-03
7 7.00E+03 1.45E-04 3.60E-05 179.57° 179.92° 3.00E-03 -
8 8.00E+03 1.35E-04 3.35E-05 -142.61° -142.27° 2 00E-03 -
9 9.00E+03 1.22E-04 3.03E-05 177.40° 177.75°
Total Harmonic Distortion: 0.889653%(0.890406%) 1.00E-03 + .
0.00E+00 - T T T T T T T )
2.00E+03 3.00E+03 4.00E+03 5.00E+03 6.00E+03 7.00E+03 8.00E+03 9.00E+03

outputv: RMS(v(output))=2.84642 FROM 0 TO 0.004



