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Thank you for purchasing the Yuzu 87 FET Microphone Kit from Yuzu Audio. We hope you are 
excited to build our faithful recreation of the classic German large-diaphragm condenser 
microphone from the late 1960s.

Arguably the most famous microphone in the recording industry after the SM57, the U87 has 
been a staple in studios across the world since its inception, capturing vocal and instrument 
performances on countless hit records.

Through history, the circuit design of the U87 has been through many iterations including U87i, 
U87p and U87a designations but in this kit, we have decided to focus on the vintage U87i circuit 
to retain the original sonic characteristics of the microphone.

To help you focus on the important parts of DIY audio projects, which we believe is the 
understanding and building of the microphone itself, we have provided a full kit with all the 
parts needed to complete the project while covering any questions you may have along the 
journey.

This build guide will take you step by step through the wiring process in detail in order to help 
you assemble the full microphone with ease. Along the way, you will learn about how this 
microphone works and the important steps to follow in order to make your microphone sound 
as best as possible.

Let’s get started!
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Double-check the box contents using the bill of materials 
provided:

1 x Microphone Body - with XLR connector
1 x Shock Mount - with thread adapter
1 x K87 Capsule (Heiserman HK87)
1 x BV13 Transformer (AMI T13)
3 x PCBs - 2 x main PCBs and 1 x switch PCB
3 x Toggle Switches - 2 x two-way and 1 x three-way
All other semiconductors and passive components

Recommended tools for a smoother build:

Desoldering Wick or Pump:
You may find it useful to have a wick or pump in case 
you misplaced a component or wish to rework a 
mediocre solder joint.

Wire Strippers:
The wires included in this kit are provided 
unstripped and therefore you may find it useful to 
have wire strippers to expose the leads.

Isopropyl Alcohol:
Rubbing some isopropyl alcohol with a toothbrush or 
a cotton swab can be an effective way to clean flux 
and solder residue from PCBs after soldering all the 
components.
For maximum effectiveness, please use pure 
isopropyl above 91%, preferably 99%.

Required tools to complete this build:

Soldering Iron:
A good-quality soldering iron with temperature control 
is necessary to get clean solder joints on this build.
For PCB work, a chisel tip with an iron that can go up to 
350ºC is preferable.

Solder:
The choice of solder can be quite subjective but we 
recommend a 63/37 leaded solder with a relatively 
small diameter for durable solder joints in this build.

Needle Nose Pliers:
Essential for handling small parts and bending 
component legs in neat beautiful shapes.

Wire Cutters:
Essential for cutting all excess leads from components 
after soldering.

Screwdrivers:
Chances are you probably have a set of these at home 
already but you will need a small Phillips head 
screwdriver to fasten the capsule and PCBs to the 
microphone body.

Multimeter:
You will need to use the voltmeter, ammeter and 
ohmmeter capabilities of your multimeter for various 
steps in this build including calibration, component 
matching and troubleshooting.
You do not need an expensive one to complete this kit.

Microphone Preamp:
Hopefully you should have a good preamp if you are 
attempting this build in order to send a healthy 
phantom power of +48V to calibrate the JFET and 
measure voltages when troubleshooting the circuit.

Getting Started1
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If a component is missing, please 
send us an email right away!



Ground Pin

PCB A

Ground Pin

PCB B

~ Components List ~PCB Assembly
Ground Pins
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Previous Steps

Ground Pins

Solder Joints

Components

Now is a good time to sort 
through all the components to 
organize your workspace before 
tackling the next steps.
Using a three-band or four-band 
resistor color code chart, assess 
the resistance value of all the 
components.

~ Build Notes ~
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First, let's start the PCB assembly by soldering each 
component one by one:

Insert the isolation turrets into insertion point 
GG on PCB A and G on PCB B.
Trim some of the excess from the back of the 
PCB while still mainting some room to solder a 
wire later on.



!

PCB Assembly
Zener Diode

2
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Previous Steps

Ground Pins

Solder Joints

Components

Zener Diode

PCB A

R7 1G

PCB B

~ Components List ~

Next, we can focus on diodes and resistors:

Solder the zener diode onto PCB A.
Solder resistor R7 onto PCB B by lifting one of 
the resistor legs towards ground pin G.
Trim any excess with wire cutters after 
soldering.

Double-check the orientation of 
the diode against the PCB 
marking.

Diodes can be sensitive to static 
electricity so make sure you are 
wearing cotton and discharged 
before handling it.
Do not use the through-hole on 
the PCB when lifting the resistor 
leg and solder directly onto the 
isolation turret.

~ Build Notes ~



PCB Assembly
Resistors & Inductors

2
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Previous Steps

Ground Pins

Solder Joints

Components

R13
R14
R15/R16
R17
R18/R19

330k
10k
150k
56k
2.2k

L1/L2
R8
R9
R10
R12

47uH
1M
6.8k
560r
47k

PCB A
R1
R2
R3/R6
R4/R5

300k
150k
1G
68M/60M

PCB B

~ Components List ~

Learn how to match resistors with a 
method described on the next page!

In this step, we finish soldering the resistors along 
with the inductors:

Solder all the remaining resistors to their 
corresponding locations.
Solder inductors L1/L2 onto PCB A.
Trim any excess with wire cutters after 
soldering.

Use a bender tool or some needle 
nose pliers to bend the resistors 
in shape for a nice finish.
Make sure the component rests 
vertically on the side marked by 
a larger circle on the PCB.

~ Build Notes ~



Connect 4 resistors by forming a rhombus pattern as 
shown.
Connect the positive side of the battery to R1 and R2.
Connect the negative side of the battery to R3 and R4.
Connect one voltmeter probe to R1/R3 and the other to 
R2/R4.
Set the voltmeter to the 20mV DC range.
Read the bridge balance value by swapping R1 until you 
find two resistors showing the same balance value.
Place this pair of resistors as R1 and R3 to form a new 
reference.
Read the new bridge balance by swapping R2 and R4 
until you find two resistors showing a reading of 0mV.
You now have R2 and R4 matched!

~ Method ~

You may find that some circuits require resistors to be 
matched to a high degree of precision. In fact, the U87 circuit 
falls into that category where R18 and R19 must be matched to 
less than 0.4% of each other. Most ohmmeters are not up to the 
task and this is where the wheatstone bridge comes into play.

This classic circuit can be used to find matched pairs of 
resistors even with a cheap multimeter. You will need a 9V 
battery and a bunch of resistors with the same resistance value 
and a tolerance of 1% to start with.

Thankfully, the resistors in your kit have already been 
matched but you may find it useful to know how to do it.

!Pro Tip!
Wheatstone Bridge
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PCB Assembly
Tantalum Capacitors

2

9
Previous Steps

Ground Pins

Solder Joints

Components

PCB A

C7
C8
C10

1uF
22uF
4.7uF

~ Components List ~

Next, we will start working on the capacitors, starting 
with the tantalum kind:

Solder all the tantalum capacitors onto PCB A.
Trim any excess with wire cutters after 
soldering.

Double-check the orientation of 
the capacitors against the PCB 
marking.
The positive leg of the tantalum 
capacitor should be marked with 
a line and a plus sign.

~ Build Notes ~



PCB Assembly
Film Capacitors

2
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Previous Steps

Ground Pins

Solder Joints

Components

C5
C9
C14
C16/C17

0.033uF
0.47uF
0.01uF
330pF

PCB A

C2 0.01uF

PCB B

~ Components List ~

It's time for the film capacitors in this step:

Solder all the film capacitors except for the 
Styroflex which will be soldered later on.
Trim any excess with wire cutters after 
soldering.

The orientation of the capacitors 
does not matter here.
Double-check that the capacitors 
are completely flush with the 
PCB before soldering for a nice 
finish.

~ Build Notes ~



PCB Assembly
Electrolytic Capacitors

2
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Previous Steps

Ground Pins

Solder Joints

Components

PCB A

C11/C13
C12

2.2uF
10uF

~ Components List ~

In this step, we take care of the electrolytic 
capacitors:

Solder all the electrolytic capacitors onto PCB A.
Trim any excess with wire cutters after 
soldering.

Double-check the orientation of 
the capacitors against the PCB 
marking.
The positive leg of the 
electrolytic capacitor should be 
marked with an indentation and 
the negative leg with a line and a 
negative sign.

~ Build Notes ~
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PCB Assembly
JFET Transistor

2

12
Previous Steps

Ground Pins

Solder Joints

Components

R11
JFET

25k Trimmer
Transistor

PCB A

~ Components List ~

Let's focus on the JFET transistor and the trimmer 
resistor for now:

Solder the JFET transistor onto PCB A with its 
middle pin (the gate terminal) lifted towards 
ground pin GG.
Solder variable resistor R11 onto PCB A.
Trim any excess with wire cutters after 
soldering.

Double-check the orientation of 
the transistor against the PCB 
marking.
You may have to bend the middle 
pin of the trimmer to make it fit 
into the through-hole.

Transistors can be sensitive to 
static electricity so make sure 
you are wearing cotton and 
discharged before handling it.
Do not use the through-hole on 
the PCB when lifting the 
transistor leg and solder directly 
onto the isolation turret.

~ Build Notes ~
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PCB Assembly
Styroflex Capacitors

2
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Previous Steps

Ground Pins

Solder Joints

Components

C6 220pF

PCB A

C1/C4
C3
C15

470pF
10pF
560pF

PCB B

~ Components List ~

Almost done with the capacitors! Before finishing up 
with the Styroflex capacitors, let's clean the PCBs 
first:

Clean off any flux or solder residue using 
isopropyl alcohol and a toothbrush.
When the PCBs have dried completely, solder 
all the Styroflex capacitors.
One of them will need one of its legs lifted up 
towards ground pin G.
Trim any excess with wire cutters after 
soldering.

The orientation of the capacitors 
does not matter here.

Do not use the through-hole on the 
PCB when lifting the capacitor leg 
and solder directly onto the 
isolation turret.
Styroflex capacitors can be 
sensitive to alcohol so if you do 
decide to clean the PCBs, make 
sure to do it before this step or 
avoid them if already in place.
Try to be brief when heating up the 
component with the soldering iron 
to avoid overheating the Styroflex.

~ Build Notes ~



PCB Assembly
Toggle Switches

2

14
Previous Steps

Ground Pins

Solder Joints

Components

PCB C

2 x Switch 2-way
1 x Switch 3-way

~ Components List ~

This step completes the PCB assembly with the 
toggle switches:

Solder the 3-way toggle switch onto the PAT slot 
on PCB C and the remaining 2-way toggle 
switches onto the LC and PAD slots.
Trim any excess with wire cutters after 
soldering.
Clean off any flux or solder residue using 
isopropyl alcohol and a toothbrush.

Double-check that the switches 
are completely flush with the PCB 
before soldering for a nice finish.

~ Build Notes ~



PCB Wiring3
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Now that the PCBs are assembled, we can link them 
together by using silver teflon wires:

Cut and strip four pieces of wires to appropriate 
lengths.
Wires should run from the back of each PCB.
Wire point G of PCB B to GG of PCB A from the 
back of each isolated turret.
Repeat from A to AA, B to BB and C to CC.
If done correctly, the wires should collapse 
nicely between the PCBs, facing away from each 
other when assembled on the microphone body.

No need to twist the wires here.
You can choose to solder the 
wires on the component side or 
use the holes provided to run the 
wires through to the solder side.
Silver teflon wires can be 
difficult to strip with wire 
strippers sometimes and would 
benefit from a slight incision 
with wire cutters beforhand.

Make sure you leave enough 
length to the wires when linking 
the PCBs together in order to 
facilitate any troubleshooting 
later on.

~ Build Notes ~



Switch Wiring4
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Check out how polar patterns 
work on the following page.

Now let's do the same for the switch PCB by wiring 
the pattern, low-cut and pad selectors:

Cut and strip seven pieces of wires to 
appropriate lengths.
Wires should run from the front of PCB B to the 
back of PCB C.
Wire point OMN of PCB B to PAT 1 of PCB C, 
CRD to PAT 2 and 8 to PAT 3.
Repeat for the PAD points of PCB B to PAD 1 and 
PAD 2 of PCB C.
Repeat for the LC points of PCB B to LC 2 and LC 
3 of PCB C.

Make sure to twist each set of 
wires together as tighlty as 
possible to prevent any noise.
The orientation of LC and PAD 
wires does not matter here.

Make sure you leave enough 
length to the wires when linking 
the PCBs together in order to 
facilitate any troubleshooting 
later on.

~ Build Notes ~



?Did You Know ?
Polar Patterns

Multiple polar patterns on a microphone 
can be obtained in various different ways 
including mechanical and electrical 
methods.

Mechanical methods make use of air 
vents in the microphone body to allow or 
prevent sound to penetrate from the back 
of the capsule in order to achieve 
different diaphragm pressures. In the 
case of the U87 however, electrical 
methods are employed by making use of 
the dual-capsule design of the K87.

By disabling the rear diaphragm, the U87 
presents a cardioid response by only 
making use of the front diaphragm and 
front backplate. By engaging the rear 
diaphragm and rear backplate, the 
microphone will produce an omni 
response if both front and back signals 
are in phase and a figure of 8 response if 
they are out of phase.
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Transformer Wiring5
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Learn how to check the windings of 
a transformer on the next page.

Let's tackle the transformer wiring now before 
securing it into its designated slot on the PCB:

Wire the black wires to points p+ and p-. 
Wire the yellow wires to points s+ and s-.
Secure the transformer onto the PCB by using 
the provided zip ties through the PCB holes.

No need to twist the wires here.
Double-check the polarity of the 
primaries and secondaries by 
making sure that the positive 
terminals p+ and s+ connect to the 
black and yellow wires coming 
from one side of the transformer 
and the negative terminals p- and s- 
to the black and yellow wires from 
the other side.
You can choose to solder the wires 
on the component side or use the 
hole provided to run the wires 
through to the solder side.

Make sure you leave enough 
length to the wires when 
trimming the excess.

~ Build Notes ~



The U87 output transformer is historically a 
BV13-style step-down transformer with a ratio 
of 10:1, that is the voltage on the primaries will 
be 10 times higher than the voltage on the 
secondaries.

Consequently, we can also deduce by Ohm’s 
Law that the resistance on the primaries must 
be higher than the resistance on the 
secondaries.

~ Example ~

You may stumble upon a scenario where you are 
unsure as to which wires belong to the primaries or 
secondaries of your transformer. Some may even be 
wired incorrectly from the factory! Therefore, 
checking the resistance on the windings can be a 
useful method for determining the correct wiring.

Once you have the resistance readings from both 
sides, compare the values to determine the primary 
and secondary sides of your transformer.

In our case, the transformer provided in the kit has 
its primaries denoted by black wires and its 
secondaries denoted by yellow wires.

19

!Pro Tip!
Transformer Windings



XLR Wiring6
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A little history of the U87 circuit 
designations on the next page.

Finally, let's wrap up the main microphone assembly 
before calibration by wiring up the XLR connector:

Wire Pin 1 of the XLR to 1 of PCB A, Pin 2 to 2 and 
Pin 3 to 3.
Secure PCB C onto the top of the microphone 
body by using three M2 x 6mm standoffs and 
three M2 x 12mm screws.
Secure PCB A and B to the sides of the 
microphone body by using eight M2 x 4mm 
screws with PCB A facing the front of the 
microphone along with the pattern switch.

Make sure you leave enough 
length to the wires if trimming 
any excess.
If you want to remove the XLR 
inset from the microphone body 
for easier soldering, rememeber 
to twist the flathead screw in the 
opposite direction than usual.

Make sure to twist the wires 
together as tighlty as possible to 
prevent any noise.
You can choose to solder the 
wires on the component side or 
use the hole provided to run the 
wires through to the solder side.

~ Build Notes ~



?Did You Know ?
Circuit Designations

The original U87 was designed with the 
traditional German tuchel connector in 
mind and therefore, this is the circuit 
designation without any affixed letters. 
Later on, the circuit was adapted to 
accommodate the American switchcraft 
connector also known today as XLR and 
was named the U87i.

The U87p on the other hand is a small 
modification on the U87 circuit which 
provides a slightly lower output level for 
mic preamps designed for dynamic 
microphones with quieter signals. 
Combined with the XLR designation, the 
microphone is called the U87ip.

In 1986, the circuit of the U87 was 
drastically changed into what is known as 
the U87a version and as you may have 
guessed it, the XLR version is called the 
U87ai and is still manufactured to this day.

21

U87i

U87p

U87a



Calibration
Drain Voltage Measurement

7
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Now let's calibrate the JFET transistor by measuring 
its drain voltage:

Connect the positive probe of your multimeter to 
the drain terminal of the transistor.
Connect the negative probe of your multimeter 
to the common ground.
Set the multimeter to the 20V DC range.
Adjust variable resistor R11 until a reading of 11V 
is achieved on the voltmeter.

~ Calibration Notes ~

You might find that your 
microphone sounds best with a 
slightly different reading.
In general, depending on the JFET 
IDSS, the drain voltage should be 
in the 10.5~11.5V ballpark.

Always calibrate the transistor 
with the mic capsule detached.

For a more accurate calibration 
procedure, skip to the next page.



Calibration
THD Measurement

7
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Flick the page to learn how to 
measure your JFET IDSS!

Alternatively, if you have access to an oscilloscope or a 
measurement software that can display THD levels, you 
can follow the following steps for a more accurate 
calibration procedure:

Connect a mic preamp of your choice to the 
microphone with an XLR cable.
From a line output of your preamp, connect the tip 
of a TRS cable or pin 2 of an XLR cable to the 
exposed leg of resistor R6.
From the same cable, connect the ring of the TRS 
cable or pin 3 of the XLR cable to the microphone 
body or any ground point on the PCB.
Send +48V phantom power to the preamp mic 
input.
Send a 1kHz sine wave to the preamp line output 
using an oscillator.
Adjust variable resistor R11 until the output of the 
microphone sounds least distorted or the THD 
value displays lowest in a measurement software.

~ Calibration Notes ~

For a free software solution with 
an oscillator and THD meter, we 
recommend Room EQ Wizard.

Aim for a pure sine tone without 
any audible harmonics.



Connect the positive side of the battery to 
the positive probe of the ammeter.
Connect the negative probe of the ammeter 
to the drain of the JFET.
Connect the negative side of the battery to 
the gate and source of the JFET.
Read the IDSS value of the JFET on the 
ammeter set to the 20mA DC range.

~ Method ~

One of the most crucial steps to a great-sounding U87 
microphone is the calibration of the bias signal that 
feeds the JFET. The reason behind this is that the quality 
of JFETs can vary considerably and therefore every 
circuit must be calibrated to each transistor in order to 
provide the best THD response.

In our case, we are particularly interested in the IDSS 
(Zero-Gate Voltage Drain Current) characteristics of the 
JFET which can fall between the range of 2mA to 20mA 
according to the manufacturer specifications. In general 
for microphone applications, we are aiming for a rather 
low JFET IDSS in order to obtain the best dynamic range 
before distortion.

The JFET provided in your kit has already been selected 
with a low IDSS but if you are curious to know the 
measurement procedure, here is how.

24

!Pro Tip!
JFET IDSS Measurement



Capsule Wiring8
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Find out more about capsule 
backplates on the next page.

Let's finish the last step of the build by wiring the capsule:

Secure the capsule onto the saddle with two 0-80 x 
3/16" screws.
Attach one of the backplate wires to the side of the 
capsule with a 0-80 x 1/8" screw and the other one 
through one of the saddle screws.
Wires should run through the capsule mount holes 
to the front of PCB B.
Solder FD to the front diaphragm, FBK to the front 
backplate, RD to the rear diaphragm, RBK to the rear 
backplate.

~ Build Notes ~

No need to twist the wires here.
Double-check that each capsule 
side has only one diaphragm 
wire and one backplate wire.
Make sure that the capsule side 
you choose to be the front aligns 
with the front of PCB A and the 
pattern switch.

Be extra careful not to touch the 
capsule membrane with your 
bare fingers.
Cover the capsule before 
soldering the wires onto the PCB 
in order to avoid any solder 
splatter.



?Did You Know ?
Capsule Backplates

The original K87 capsule on the U87 was 
manufactured with electrically-isolated 
backplates and since the capsule was a 
dual-diaphragm design, it came with 4 
terminals.

When the circuit design was changed to 
the U87a version in 1986, the capsule was 
switched to the K67 as used in the 
famous U67 tube microphone 
manufactured prior to the U87.

The K67 was also a dual-diaphragm 
design but unlike the K87, the backplates 
were not isolated from each other and 
therefore came with only 3 terminals.

This difference in design affects the 
polar pattern mechanism of the switch 
circuit but the capacitance of both 
capsules remains the same at 50pF per 
diaphragm.

26

K87

K67



Q: I hear a loud pop when flicking the switches.

A: This is unfortunately normal behavior due to the 
nature of toggle switches used in this kit. In order to 
minimize the popping, please ensure the level is turned 
down before changing any of the pattern, low-cut or pad 
settings on the microphone body.

Q: My microphone sounds noisy regardless of the 
pattern selected.

A: Have you cleaned your PCB properly with isopropyl 
alcohol after soldering? Flux and solder residue can have 
an impact on the noise floor of the microphone and 
therefore, please make sure your PCB is free from these.

Q: My microphone sounds amazing in Cardioid and 
Omni but Figure of 8 is noisy.

A: Again, please ensure the high impedance part of the 
circuit is free from flux and solder residue. If that does 
not solve the problem, you can test for continuity 
between the backplates of the capsule by using your 
multimeter in continuity mode. There should not be any 
continuity between the backplates of the K87 capsule.

~ Q & A ~Congratuations on finishing up the Yuzu 87 FET 
microphone build!

If for some reason your microphone is not behaving 
as intended, you can follow these basic steps for 
troubleshooting:

Step 1:
Double-check all component values.
It can be very easy to mistake a color-coded 
resistor for another one.

Step 2:
Double-check all component orientations.
A common mistake is to overlook the 
orientations of diodes, capacitors and 
transistors when soldering.

Step 3:
Double-check all wiring.
Refer to the circuit layout to trace back all 
connections.

Step 4:
Check for cold or bad solder joints.
Clean off any flux or solder residue with 
isopropyl alcohol.

Step 5:
Check reference voltages against 
schematics.

Troubleshooting9
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In doubt, ask a question on the build 
support thread or send us an email.
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