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TCJ  Push-Pull Calculator Cathode-Follower Totem Pole

Simulation Setup
Output Tube  =  6AS7 Number of Pairs  =  4

Load Resistance  =  64 ohms Bias voltage (Vg) =   -38.2V
B+/B- (volts)   =   100V Input Signal Vsig  =  86.15V

Selected Variable  =  &Load Resistance Array Number =   8
Variable Maximum =   64 Variable  Minimum =   8

Tube Data
Triode  =  6AS7 Triodes per Tube  =  2

Amplification factor (mu)   =   2 Plate resistance (rp)  =  280 ohms
Transconductance (gm)   =   9.82mA/V Plate voltage (max)  =  250V
Plate dissipation (max)   =   13W Cathode current (max)  =  200mA

Heater voltage  =  6.3V Heater current  =  2.5A

Results Per Tube at Idle
Plate dissipation (Wp)   =   6.02W Dissipation Limit %   =   46.3%

Idle current (Iq)  =  60.2mA Idle current / (Ik Limit)   =   30.1%

Total for Output Stage at Idle
Plate dissipation (Wp)   =   48.2W Heater dissipation  =   63W

Idle current (Iq)  =  482mA W (heater + plate)  =  111W

IV Dynamics per Triode
Cathode-to-grid voltage (pk)   =   -18 mV Input signal voltage (pk))   =   86.15V

Plate voltage (pk)  =  148V Plate voltage (min)   =   52.05V
Cathode current (pk)  =  187mA Cathode current (min)   =   23.9mA

Cathode current (avg)  =  90.4mA Plate dissipation (avg)   =   6.86W

Output Into Load
Power into load  =  19.3W Watts per triode  =   2.42W

Voltage gain  =  0.557 Watts Class-A limit   =   7.43W
Voltage (pk)  =  47.95V Cathode current (pk)  =  749mA

Output impedance (Zo) =   16.7 Damping factor   (DF) =   3.82
3rd harmonic distortion   =   1.57% 5th harmonic distortion   =   0.00469%

Plate efficiency  =  26.1% Total efficiency  =   14.1%
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Array number 1 2 3 4 5 6 7 8

ARRAY VARIABLE
Load Resistance 8 16 24 32 40 48 56 64

OUTPUT
Watts output 12.7W 18.1W 20.3W 21W 21W 20.6W 20W 19.3W

Watts per triode 1.59A 2.26A 2.53A 2.62A 2.62A 2.57A 2.5A 2.42A
Watts Class-A limit 928.8mW 1.86W 2.79W 3.72W 4.64W 5.57W 6.5W 7.43W

Voltage peak output 14.2V 23.65V 30.46V 35.63V 39.69V 42.97V 45.7V 47.95V
Current peak output 1.78A 1.48A 1.27A 1.11A 992mA 895mA 816mA 749mA

Output impedance (Zo) 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7
Damping factor (DF) 0.478 0.955 1.43 1.91 2.39 2.87 3.34 3.82

Voltage gain 0.271 0.382 0.444 0.483 0.51 0.529 0.545 0.557
3rd harmonic 5.32% 3.84% 3.04% 2.53% 2.18% 1.92% 1.73% 1.57%
5th harmonic 0.126% 0.127% 0.0957% 0.0674% 0.0451% 0.028% 0.0145% 0.00469%

AMPLIFIER AT IDLE
W plate idle per tube 6.02W 6.02W 6.02W 6.02W 6.02W 6.02W 6.02W 6.02W

Dissipation limit % 46.3% 46.3% 46.3% 46.3% 46.3% 46.3% 46.3% 46.3%
Wp total @ idle 48.2W 48.2W 48.2W 48.2W 48.2W 48.2W 48.2W 48.2W

Idle current per tube 60.2mA 60.2mA 60.2mA 60.2mA 60.2mA 60.2mA 60.2mA 60.2mA
Cathode current / limit 30.1% 30.1% 30.1% 30.1% 30.1% 30.1% 30.1% 30.1%

Total Ik @ idle 482mA 482mA 482mA 482mA 482mA 482mA 482mA 482mA
Total W heater 63W 63W 63W 63W 63W 63W 63W 63W
Total W (h + p) 111W 111W 111W 111W 111W 111W 111W 111W

AMPLIFIER IN USE
Vk-g peak 52.4V 61.85V 68.66V 73.83V 77.89V 81.17V 83.9V 86.15V

Vp peak max 114.2V 123.7V 130.5V 135.6V 139.7V 143V 145.7V 148V
Vp peak min 85.8V 76.35V 69.54V 64.37V 60.31V 57.03V 54.3V 52.05V

Ik peak per tube 444mA 370mA 317mA 278mA 248mA 224mA 204mA 187mA
Ik min per tube 1.71mA 4.78mA 8.34mA 11.9mA 15.3mA 18.4mA 21.3mA 23.9mA

Total average Ik 1.16A 1.03A 933mA 866mA 816mA 777mA 747mA 723mA
Wp avg per tube 13.1W 10.8W 9.37W 8.46W 7.84W 7.4W 7.09W 6.86W
Plate efficiency 10.8% 17.3% 21.3% 23.7% 25.1% 25.8% 26.1% 26.1%
Total efficiency 7.04% 10.8% 12.8% 13.8% 14.3% 14.4% 14.3% 14.1%
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