First Watt F8 Power Amplifier
The Back Story:
The J2 is perhaps the most popular amplifier made by First Watt. Brought to
market eleven years ago, it was not intended for more than our usual 100 unit
total production. However it was so well received that I broke my rule and it is
still made. Still, there will be an end, as the special transistors needed have
long since been unavailable and our supply is starting to run low.
I wanted to create yet another amplifier with the SemiSouth SiC R100 power
Jfets, so in 2015 I developed a design with the same output stage but an
alternative front end circuit. The prototype was clearly an improvement, but the
J2 remained so popular that we decided to wait. As the years went by, I put
some more work into it, and now we are finally releasing it as the F8.
The simplified schematic:

There are two Common-Source gain stages, consisting of Q1 and Q2, both set
to their operating points by current source Q3. Q1 is the Toshiba 2SJ74 Jfet, and
Q2 is the SemiSouth Silicon Carbide R100 power Jfet, both parts NOS from the
First Watt vault. Q3 is the venerable International Rectifier workhorse, IRFP240.
The circuit invites comparison with the J2. Both have two stages using these

parts, and the output stage is virtually identical, but the J2 uses 6 Jfets in the
input circuit - a complementary parallel push-pull differential stage biased by
constant current sources. By contrast the F8 uses just a single Toshiba 2SJ74 P
channel Jfet which biased by the amplifier's output.
Five fewer transistors is part of the difference - the J2 input topology is what we
refer to as a VFA, or “voltage feedback amplifier”. The F8 would be referred to
as a CFA, or “current feedback amplifier”. Both approaches to feedback have
their advantages, and there are adherents for both. In this case, the CFA
topology gives several advantages - simpler circuit, simpler/smoother transfer
characteristic and a little better performance by measurement. Something else
is missing as well - no degenerating resistors on the output power Jfet.
The Q3 'Mu follower” biases not only the output power Jfet Q2, but also the input
Jfet Q1, and this bias feed is also the feedback signal of the CFA circuit. Both
devices operate with the same phase with respect to their characteristics. This
congruence helps give rise to the nice “negative phase” second-harmonic
character that you can see here:

This is not the transistor amplifier you may remember from the '70's. The
fundamental of the amplifier output (red) at 1 watt along with a magnified image
of the distortion (blue). You can see that it is a nearly pure second harmonic
and that its phase alignment is “negative” at both peaks of the fundamental
waveform. No spikes or weird looking stuff. And if you don't like that - well, it's
only at 0.012%...

10 years ago when I began working with SIT circuits, I discovered that there was
a consistent preference for this sort of characteristic in amplifiers over a range of
distortion levels from about .01% to 1%. Somewhere below that, it was not
usually heard - and above that it could be excessive. Not only was second
harmonic preferred over other harmonic content, but its phase seems to matter.
I used blind evaluations for the SIT-1, the First Watt amplifier, and on the front
panel there was a knob that allowed adjustment of this characteristic in
distortion amplitude and phase. I found that listeners tended to cluster on the
same setting, which was made the center of the adjustment meter. The F8 has
this same characteristic, but down at the lower edge of audibility.
You are probably aware that with First Watt, numbers aren't everything, but by
virtue of the simpler and smoother gain path coupled with some better numbers,
the F8 offers some improvement upon the character of the J2.
What's missing? The F8 does not have a balanced input. It also has output
coupling using two big electrolytic and one polypropylene capacitor with a roll-off
frequency of 1 Hz.

Nothing But the Facts:
Distortion curve vs output power at 8 ohms, 1 KHz:

Distortion curve vs output power at 4 ohms, 1 KHz:

Distortion vs Frequency:

Gain/Frequency Response:

Conclusion
As you compare the J2 and the F8, you will find quite a bit of similarity, but the
F8 is a modest improvement in several areas. In particular, the damping factor
and high frequency response are twice as good, and distortion numbers are
lower. I am pleased to note that this is achieved with 10 dB less open loop gain
on the circuit and 5 dB less feedback.
Still, this is not the primary thing - it's just what I can show you in print. The real
merit to the amplifier is in the experience of listening. This is a matter of how
compatible it is with the rest of the audio system and the taste of the listener.
This might not be the amplifier for you, but I think it deserves a listen.
You will have noticed, I enjoy amplifiers with a little personality. They don't have
to measure perfectly, they just have to sound good. This is a simple little Class
A amplifier with a very nice personality, and I hope you like it.
Nelson Pass
6/10/2020

Nominal specifications:
Distortion @ 1 watt, 8 ohms

0.015%

Input Impedance

100 Kohm

Gain

15 dB

Input Sensitivity (1 watt)

0.53 V

Input Sensitivity (max output)

2.6 V

Damping Factor

40 @ 8 OHMS

Output power 8 ohms

25 watts @ 1% THD, 1KHz

Output power 4 ohms

15 watts @ 1% THD, 1KHz

Frequency response

-0.5 dB @ 10 Hz, 200 KHz

Noise

<100 uV unweighted, 20-20 KHz

Power consumption

170 watts

Fuse

3AG slow blow type 2.5 Amp for 120VAC
1.25 Amp for 240 VAC

Warranty: Parts and labor for 3 years, not covering shipping costs or
consequential damages.
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Now the following is for your protection –
Do not defeat the AC line Earth ground connection on the
amplifier power cord. It provides an extra barrier to prevent
potential shock hazard.
Do not replace the fuse with a type other than specified.
Do not operate the amplifier outside in the weather, or in and
around water or anything resembling water. If you spill a drink
in the amplifier or if your dog/cat/child urinates on it, turn it off
immediately, unplug it, and do not operate it until cleaned by a
qualified technician.
If something gets loose or rattles around inside or smells
funny, or if you can’t touch the heat sinks for 5 seconds or so,
then turn it off, unplug it from the wall, and contact First Watt.
There are no user serviceable parts inside. Do not open the
amplifier, and if you do anyway, don’t operate it with the cover
off. There are hazardous voltages inside. If you need to
change the operating AC voltage, contact First Watt.
Once Again:
If you have a problem, contact First Watt. We are much
happier helping you solve problems so that we can be certain
that it’s done properly. If you are far away and don’t want to
ship the product for repair, we will assist your technician with
information and parts.
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