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.param RMe 133 .param RL 1k

.param k1 0.49

.param RpotO=10k
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.param NRE 11

.param PRE 33

.param VRs 47

;ac dec 100 1m 1g
;noise V(vout) Vin dec 100 1 100k

.param Rdb 10

.param Rs 0.05

.param DGZC 15p

.param DGZR 330

.param Rde 3.6
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MJE15032C SOA Safe
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Higher Re produces more 2nd and 
reduces higher order harmonics

Original 91
less VAS current fluctuations with 133
Higher VAS helper current

Original 33

Closed Loop Gain = Vout/Vin = 1 + Rf/Rs = 1 + 10000/330

LF411LF411

Dual opamp servo reduces LF THD 100times
It can be used with lower output R53 without severe impact in LF THD

Minimize offset before connecting servo

170mA 170mA

(-)

(+)

MUR460

MUR460

MUR240 - 2W / 400V

MUR240

(-)

(+)

ER74R01KT
3W 10m Ohm

120mW

290mW

115mW

18W AVG
52W Pk @ 300W OP
10W Idling

723KHz

2SA1381C

2SC3503C
TTC004B_BJT (Not available)

TTA004B_BJT available tme

470

470

Higher R79 -> lower ripple -> higher Vce drop

Clipping @ 62.3V with 2 5 or 10ohm 470u driver filter
Perfect 70V PSU WO ripple
Signal generated ripple:
Driver ripple 580uV with 10ohm 470u
Driver ripple 1mV with 5ohm 470u
Driver ripple 2.4mV with 2ohm 470u
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AD823ANZ (Max +-18V)

220n

16V

Note the connections for the two diodes.  
These are sometimes placed in reverse-parallel with C2 
(shown as 'alternate connection', in light grey), but this is basically a very bad idea.  
The reason is distortion, and this is covered in the following section.  
It appears that many people seem not to have noticed that this 
can create measurable distortion with high-level, low-frequency amplifier output signals.  
The method shown (with diodes in black) is a far better option, 
provided the integrator frequency is low enough.  
No audio signal should ever be able to drive the opamp's input ouside its linear range.

Place R53 on IPS board

5W

5W

180

15p 330ohm 62°PM 107.7dB 1KHz 58.7dB 20KHz
100p 47ohm 56°PM 107.6dB 1KHz 58.7dB 20KHz BC
47p 120ohm 61°PM 107.6dB 1KHz 58.7dB 20KHz
33p 140ohm 62°PM 107.2dB 1KHz 58.6dB 20KHz

100n // 30ohm -- 53KHz Ft >> 30KHz

Beta=Ic/Ib
 
Ib=Ie-Ic

VT = THERMAL VOLTAGE = kT/e ≈ 26 mV at 25 °C.

BJT single stage amplifier we write gm=Ic/VT where VT is Thermal voltage whose value is 26mv

the base and the emitter have a resistance re in between. 
The voltage between the base and the emitter is apparently called "thermal voltage" and at room temperature it is approximately 26mV. 
This voltage divided by the bias current gives the resistance re
re=26mV/Ie mA

The thermal voltage actually arises from the junction temperature, given by
Vt=kT/q
where q is the charge on an electron, k is Boltzmann's constant, 
and T the temperature in Kelvin. For room temperature this comes out around 26 mV
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