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Step 1: Jumper—Select the build option and install a wire jumpedP2 as
shown.
Install a jumper wire in the green location for mait operation
Install a jumper in the red location to use the P R. If you select this
option you MUST terminate RF-TAP in 50 ohms for #mp to work

properly

A jumper MUST be installed in one of the two locatbns for the Hardrock-500 to
operate properly.

Tips for Winding Toroidal Inductors:

1. The enamel on wire included with the kit is desjte@ be removed by scraping. After the inductor is
wound, scrape off as much of the enamel as possiblde end with a soldering iron which will
remove the remaining enamel and prepare the indtatinstallation on the PCB. Repeat this process
until the inductor lead is thoroughly coated withder.

2. There are two possible directions to wind a tordidey are electrically identical but the PCB layout
favors right hand winding. When winding inductohsays insert the initial turn of wire and add tutns
the right. This will ensure that the inductors moaicely on the PCB.

3. Tight, neat windings not only make your finishetllkbk professional but tighter coils have lessewir
which leads to less resistance and higher Q so thendire around the toroid rather than loop it.

4. There seem to be multiple ways to count the tuma toroid. We use the “turns = the number of times
the wire passes through the hole in the core” nmktligyou feel the need to use a different method
that’s fine but make sure your toroids look like ttnes in the photos. The photos show workingeste
toroids; if you put more or less turns becausethik | counted wrong, your amp will not work
correctly. Count the turns however you want but eniakook like the photo.
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5. Since many of the toroids vary in turns count bg ontwo turns, insert the toroid into the PCB @@ns
as you finish tinning the leads. This will prevemiing up the toroids which will prevent the lowgsa
filter from operating correctly.

Step 2: L10A- 7 turns (8 in/20.3cm) of #20 enameled wire dr8@-6 (yellow) toroid core. Wind the

inductor, scrape and tin the leads and then itlserinductor into the PCB at the marked locatiarid&r and
trim the excess leads.
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Step 3: L10B- 5 turns (7 in/17.8cm) of #20 enameled wire dr8@-6 (yellow) toroid core. Wind the

inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid& and
trim the excess leads.

. gf{f,ﬂHobbgPCB) HARDROCK-50@ LOWPASS FILTER - REV D .

[ ]
oo - N
L] L1654 166'1 L16Ay e
[ ] °, [ ]

e RF_TAP &| ® k:
. o0 o o T o T ]

. _—
- ]
I
. @ M TrELy |
. o0 g% ) . , O (s o T
o: ® @ T~ 7% e e v |® o \
[ ] [ ] il =9
. [ ] [ ] [ ) o O snng'
- o L—Fg—l I_ | = z . LPF IN
H = Tos30n s 3§ E P M[eeeee
*® 3 ] g
: °| e e meses |
. oL &

[ d [o°e] ] ]

Tos r

. e e e
e

e
[HELEe
30/48M

.
- @ .
o
@
=
CEr
.
.
[ ]
6ND

[ J

( J

s 7
MR .

18/12/15M %

Ll;!! PA_OUT PA_IN

uuuuu EE
=l u
S & =2&
G

=l
a

e “®  z9/17H
[ I

5 ) °
. °
L
. T g i | [
2 & /101

wwwww

0)+1



Step 4: L17A— 9 turns (10 in/25.4cm) of #20 enameled wire di3@-6 (yellow) toroid core. Wind the

inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid& and
trim the excess leads.
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Step 5: L17B- 8 turns (10 in/25.4cm) of #20 enameled wire d8@-6 (yellow) toroid core. Wind the

inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid&r and
trim the excess leads.
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Step 6: L30A— 11 turns (12 in/30.5cm) of #20 enameled wireadr80-2 (red) toroid core. Wind the

inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid& and
trim the excess leads.

%Hgﬂ;bngB) HARDROCK-588 LOWPASS FILTER — REV D
° ° e
e e | | | | , HE E 0.,
L R e £ S (iiil
Ni P ° . . . *e Lo@ 160M L@ e . . Eg ..E .E.' I H H I I
C - i e @ = - ]
- [) .o [ ) °|m 5_%
it re_Tap & o | | | | E | .
o - N - .
* . o0 (0 O =5 —, T ,. o ® & lD:'y! a .o
. @ i mpy N
oo 0%, . co__® o o|5 s mm—
. ° e |'He (] o |3
-+ esen | | | | e
@ lo @ ™ ™ son =97 |10 g |5,
B . ..
lil ° - e e o8 Ll Jie
t Y @ bl | | | | 0 o L [:jﬂ LPF IN
HIER L Gl L ! H[eeceee
*® o o - L R P 1 éEl
® P— W o b B
i R e e e
r . .. 2
e ** e 2p/a7n @ % o oF = paouT A IN
aaaaa : -
CE R A — [Voeli & foulen]
N g ]
® : |e®ell | | [0 o5 = — - @
% P ® e o 15/12/16h ~ @ ° ¢ d z = z s

Step 7: L30B- 9 turns (10 in/25.4cm) of #20 enameled wire di8@-2 (red) toroid core. Wind the

inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid&r and
trim the excess leads.
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Step 8: L60A & L80B — 16 turns (17 in/43.2cm) of #20 enameled wir@adr80-2 (red) toroid core. Wind

the inductor, scrape and tin the leads and theartitise inductor into the PCB at the marked locat®older
and trim the excess leadawo of these coils are required for L60A and L80B ahown
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Step 9: L60B—- 15 turns (16 in/40.6cm) of #20 enameled wireadr80-2 (red) toroid core. Wind the

inductor, scrape and tin the leads and then itlserinductor into the PCB at the marked locatiarid&r and
trim the excess leads.
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Step 10: L80A- 17 turns (18 in/45.7cm) of #20 enameled wireadr80-2 (red) toroid core. Wind the
inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid& and

trim the excess leads.
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Step 11: L16A— 20 turns (20 in/50.8cm) of #20 enameled wiredr80-2 (red) toroid core. Wind the
inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid&r and

trim the excess leads.
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Step 12: L16B- 25 turns (25 in/63.5cm) of #20 enameled wir@dr80-2 (red) toroid core. Wind the

inductor, scrape and tin the leads and then itiserinductor into the PCB at the marked locatiarid& and
trim the excess leads.
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Step 13: T303/T304- 30 turns (30 in/76.2cm) of #28 enameled wiredr82-43 (gray) toroid core. Wind

the inductor, scrape and tin the leads and theartitise inductor into the PCB at the marked locat®older
and trim the excess leadswvo of these coils are required T303 and T304 aswh
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T303 and T304 each have four holes in the PCB fiaswBe sure to insert the #28 wire in the holé@h whe
smaller diameter. The larger holes will be usethi@ next steps.
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Step 14: T303/T304 cut two 1" (2.5cm) pieces of #18 Teflon wire.i@the insulation so that it is 0.6”
(2.5cm) in lengths and bend the wires into a ‘WApkSave the excess wire for the rear panel board.

Step 15: T303/T304- insert the #18 wire ‘U’ created in step 14 thhod@®03 and T304 into the larger

diameter holes on either side of the cores. SdldeiU’ wires in place and trim excess leaste JP2 is
shown installed for normal operation.
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Step 16: LPF Mounting— Locate the RIDeck Panel and orient it so that the large cut®t ithe right an:
the rectangular cutout in towards the bottom asva

© © @J
o o © ©°
C O O O
) O (@) O
. \
O Q o o O ’ e O o o O o
© ) o W

Step 17: AMP Deck Hardware— At the four locations indicated in blue, insert a38x3/8" pan head

screw from the opposite side the panel int#6-32x1.75" F-F threaded stand-dffghtensecurely. Use thread-
locker if available.

Step 18: LPF Board Hardware— At the four locations indicated in red, inse#4-4x1/4" pan head screw

from the opposite side the panel intQaA) R/ 77 3 4 29 . Tighten secure. Use thread-
locker if available.

Step 19: Mount LPF Board —Place the LF board on the #40 spacers installed in the last step. T303

T304 are at the top as shoviinyou have purchased the ATU uhe #4-40x1” FF threaded spacer from tt
ATU kit to affix the LPF boardJse the #-40 nuts with integral lock washets secure the LPF board to 1
spacers.
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Step 20: Side Panels Get two of the extruded side panels and use 60&&#4flat head screws to attach

the side panels to the top of the RF Deck Paneltlugad-locker if availablén run 1 of the amp the counter
sink is on the wrong side of the panel. In thiseci®re is plenty of clearance for the flat heagas and we
decided to assemble the amps using the panelsilasTie screws are not visible once the amp i®adsded.

The assembly is now complete; the amp deck wildieded later. Place the assembly in a safe plaaedid
potentially scratching the side panels.

01



ot #

22 54562 292 L 25542
3; 3 53 42337 2 2 4233

" 95525 #5@ 57 22993 7 4

#5@ 1993 22 3
754 #5@ 57

8

0*1

#5@ #( 22993

7@

5



% < 9 525 5 542 33 953 ?7 44 6 952 6 474, 6 432
$ *t "
# * " s #

I+, $(

Step 1: C201 Insert C201, the 10000 uF, 80V, capacitor int® {

power board with the negative side of the cap clbsethe edge of
the PCBDO NOT SOLDER AT THIS TIME.

Step 2: C206:Insert C206, the 1000 uF, 63V, capacitor into th

power board with the negative side of the cap clbgethe ‘C206’
marking on the PCEDO NOT SOLDER AT THIS TIME.
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Step 3: Check Capacitor Polarity—Review the pictures and your PCB one more time ake100%
certain thatC201 and C206 are oriented correctly. Solder treethé PCB and trim any excess le

Step 4: PCB Mounting— Locate the Power Supply Panel and orient it sottietarge cutout is to the I
and the side with threectangular cutos at the bottom as shown.

©
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Step 5: PCB Hardware— At the sixteen locations indicated in blue, inse#4-40xL/4" pan head screw

from the opposite side the panel intQa A) R /  threaded aluminum spacdiighten secure. Use thread-
locker if available.
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Step 6: Meanwell Power Supplies- Locate the three Meanwell power supplies (EPPE)0Adjust SVR1

(close to the output screw terminals) for maximdtly{ CW rotation). Place the supplies in the upladt,
upper right and lower left positions on the powgudy plate. The AC input plug goes to the left dmel DC
screw terminals go to the right. Secure using #4148 with integral lock washers (12 locations).

Step 7: Power PCB Supplies Place the power PCB in the lower right positiortlee power supply plate,
the DC terminals go to the left and the USB and @B8nectors go to the right. Secure using #4-46 with
integral lock washer (4 locations).

-

i

For steps 8 — 12, please view the video | credtatighows how to install the AC wiring. You camwwibke
video at https://sites.google.com/site/hobbypcbtarkb00/home/assembly-instructions.

Step 8: AC Connector Shells- Place the JST AC connector shells onto the A@drean each of the three
power supplies.




This is a drawing of the Meanwell EPP400-18 powgapsy we are now going to make connections to:
CN1 Pin 1 — AC Neutral and CN1 Pin 3 — AC Lituse needle nose pliers to insert the pins. Thangdab
faces away from the edge of the power supply, wsvire heatsink.

Step 9: AC Neutral Wiring — The AC Neutral Cable has four white wires; thmege JST pins the fourth

has a red or blue crimp connector. The common esdtyellow crimp terminal. Place this terminathet right
edge of the power supply plate.

1. Putthe JST pin on the shortest wire in CN1 PinAIC-Neutral of the power supply in the upper right
the power supply plate.

2. Put the JST pin on the middle length wire in CNd P AC Neutral of the power supply in the upper
left of the power supply plate.

3. Put the JST pin on the longest wire in CN1 PinAC-Neutral of the power supply in the lower left of
the power supply plate.

4. The wire with the red or blue crimp terminal is monhnected at this time
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Step 10: AC Line Wiring — The AC Line Cable has three black wires with 8. The common end has a
yellow crimp terminal, place this terminal at tiedt ledge of the power supply plate.

1. Put the JST pin on the shortest wire in CN1 PinA&C-Line of the power supply in the lower left biet
power supply plate.

2. Put the JST pin on the middle length wire in CNi i AC Line of the power supply in the upper left
of the power supply plate.

3. Put the JST pin on the longest wire in CN1 PinABC-Line of the power supply in the upper right loét
power supply plate.

Step 11: AC Switch Wire— The AC Switch wire is a single conductor withélrimp terminals on either
end. Place it with one end near each of the yetlomp terminals. No connections are made at tmeti
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Step 12: Secure AC Wiring— secure the wire bundle to the power supply patie four cable tiesMake
sure that the locking clip is on the wire side ba plate NOT below the plate or the two plates mol fit

together.
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Step 13: Power Board Terminal Blocks- Loosen the screws in the terminal blocks on thegy board by

turning the screws CCW units you hear a click.
Step 14: DC Wiring — Locate the three power supply to power boardsyiteey are red/black zip cord and

have blue spade terminals on one end and tinneel yee on the other. They are 4, 6 and 9 inchdsngth.
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Install the three wires carefully observing thegpiby with the red wire being ‘+’ or positive anldet black wire
being ‘-’ or negative. The power board is marke@3? for positive and ‘NEG’ for negative.

) 544 F&9%5@ 3:5 35@ 3:9 5@ 2993 5#'54 95@ 57
544 tF& 9%5@ 3:5 99 3:9 5@ 2993 5#! 54 9%5@ 57
544 F& 9%5@ 3:5 99 5@ 2993 5#)54 95@ 57
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Step 15: — Side Panels Get the two remaining extruded side panels an®uge40xY%4” flat head screws to
attach the side panels to the top of the powerlgyggmel. Use thread-locker if available.

The assembly is now complete; the amp deck wilidded later. Place the assembly in a safe pla@edid
potentially scratching the side panels.
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Step 1: Trim Fan Wires — For each of the 40mm fans, trim the leads to@pmately 1.5” (38mm) from
the body of the fan to the end of the wires. Sff0.25” (6mm) of the insulation.

Step 2: Mount Fans— Mount the three fans to the rear panel boanagus2, #6-32 1" black nylon screws

and 12, #6 black nylon nuts. Orient the wires aswh(towards the top of the PCB and the label enfaim
should be against the PCBne mounting hardware is nylon plastic. Tightemtrsnugly but do not over-
tighten to avoid breaking the screws.

Step 3: Connect Fans- Insert the fan wires in the holes indicatedlmrear panel board, solder the wires
and trim any excess wire.
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Step 4: ATU Jumper —Cut a 1.25” (32mm) section of #18 Teflon wire (frvRF board Step #14) strip the

ends and create a jumper from the RF pin of ATUdNkhe RF pin of ATU-OUT. Tighten the screws in the
terminal blocks.

Step 5: Mounting Hardware —Install the 12 jack screws (red), the #4-40x%4” NhFeaded spacer and the
#4 hex nut (yellow) on the board. Each jack screw & flat washer, lock washer and nut:
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Step 6: SO239 Mounting -Place the three SO239 jacks over the jack scretistive center pins projecting
through the PCB then place the rear panel oves®239 jacks.

Step 7: SO239 screws Use the thirteen #4-40xY4” screws to fasten the 3Q@&ks and the ¥4 spacer to
the rear panel. Then solder the center pins o8t239 jacks.

Step 8: Power Inlet -Use two #6-32xY2” screws and #6-32 hex nuts witegrdl lock washers to attach the
power inlet to the rear pan@&lease orient the inlet as shown with the grourmup.
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Step 9: Ground Stud —Use a #6-32x%2" screw, #6-32 hex nut with an intelgck washer and the and #6-

32 wing nut to secure one end of the green grouneltey the reap panel. Attach to other end of tteeqg
ground wire to the ground terminal of the poweeinl

Step 10: Mount 80mm Fan -Use the remaining four #4-40x%2” to attach the 80famto the rear panel,

the screws tap themselves into the fan. The fagl Eiould be visible through the rear panel anddahewire
should be on the side closest to the ground stud.

The fan plug has three positions, only two are uskseé diagonal cutters to remove the unused pasifibe
supplied wire is a bit long so bundle it up soahgoot get into the fan when it is turning.

The rear panel is now complete. Set it aside final assembly.
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Step 1: LCD Jumper Wires— The LCD displays need jumpers added to SB1, 8BPSB3Do this on
both LCD displays

BEFORE: AFTER:
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Use a component lead or small piece of wire toesadatross the space between the pads of SB1, IBIE®
as shown. For those not intimidated by SMT compts)dow value resistors will work fine and are eagi
think) to deal with than the jumper wires. Any ster less than 100 ohms will be sufficient.

Be very careful working with the LCDs the surface $ glass and can crack if dropped or twisted. Always
handle the display by the edges and if you need push it into the socket do not press on the glafBress
on the PCB edges.

Step 2: Stacking Headers- Carefully slide the Arduino stacking headersodhe pins of the LCDs. There
are 6-pin and 8-pin headers, make sure that tloeplant is correct.

Step 3: Mount LCDs— On the side of the front panel PCB that says TNBSL LCD DISPLAYS ON THIS
SIDE”, insert the LCDs with the stacking headetadted. It's a bit of a challenge to get all of gwes lined
up.

Step 4: Solder/Check LCDs- Start by placing the assembly on a flat surfamksldering a single pin on

either side of each LCD then press down on the EIG&: to the pin to ensure that the header is &dbted.
Then check the alignment. It is critical that tieaters are fully seated, flush with the PCB angeaticular to
the PCB.
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Step 5: Solder the remaining LCD pins- When you are absolutely certain that the aligrtmsecorrect,

solder the remaining pins using as little soldep@ssible, just fill the plated through holes wstiider, there’s
no need for a large amount of solder to accumwat®p of the board. When you are finished soldgrinm
the header leads close to the P@Rear eye protection while cutting the pins as ey become projectiles
when you cut them.

Step 6: Remove the LCDs- Gently remove the LCDs from the header sockegtgently rocking them side-
to side until they come out. Set them in a safeepfar reinstallation later.

The 40 pin single row headers and the 36 pin dunalhreaders have a long side and a short side.ofgeside
goes into the Arduino Mega and the short side gaeshe PCB.

Step 7: Insert Pins— Insert the dual header into the dual row recdptan the Arduino Mega. Use the 40

pin single row headers and break off the appropnaimber of pins for each of the single row reagdpaon
the Arduino Mega. Make sure that every connectiothe Mega has a header pin.
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Step 8: Mount Mega on PCB- Insert the short pins into the front panel P@Blee opposite side from the
LCDs, it's labeled “INSTALL ARDUINO MEGA ON THIS DE”".

Step 9: Solder Mega Pins- Carefully solder the pins on the opposite sidién@ PCB from the Arduino

Mega. Be sure that the Mega is flush with the PG&e as little solder as possible. Just fill thegaahrough
holes with solder. There is no need for a largewarhof solder to accumulate on top of the boardthece is
no need to trim the pins on the Mega.

Step 10: Reinsert the LCDs- Carefully put the LCD displays back into the@alers. Never push on the
display or push on the PCB at the edges of thdalisft is easy to break the glass on the LCD.

At this point, if you plug the USB connector onthega into a PC, after a few seconds, the dispséngsild
come alive and display the Hardrock-500 operatiogeens.

Step 11: Stand-offs- Using the #4-40 hex nuts with integral lock wershinstall the four #4-40x3/4”
threaded stand-offs in the corners of the frongp&CB as shown:
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Step 12: Front Panel- Remove the protective film from the front of th@Ds (it's not possible to do it

after you mount the front panel PCB). There are passible ways to mount the front panel PCB toothek of
the front panel, only one of these causes the LBRdign correctly with the openings. Orient therit panel

board with the LCDs aligned with their openingselilse #4-40x%2” black screws to secure the PCBedrtint
panel.

Step 13: Power Switch- Insert the power switch/breaker into the operiiag the front of the panel.

The front panel is now complete. Get ready forlfassembly.

01
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Step 1: Power Supply Assembly Set the power supply assembly with the mourntiate on the top as
shown.

Step 2: Front Panel Attach the front panel to the power supply asdgming four #6-32 3/8” black, pan
head screw®o not completely tighten the screws at this time.
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Step 3: 30cm Ribbon Cable- Plug one end of the 30cm (12”) ribbon cable th® 10-pin header labeled

‘POWER BOARD'. Make sure that the pins align cothgand ribbon cable exits the cable from the tep a
shown.

Bend the ribbon cable back across the connectoraurid the cable through the rectangular openirtben
power supply plate as shown. Make sure that thie¢alflat and not twisted. The polarity indicator the cable
can be on either side.

Turn the assembly on its side and connect the etheiof the cable to the 10 pin header on the pbward.
Make sure that the pins align correctly and thdecabflat with no twists.
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Step 4: LPF Assembly- Place the LPF assembly on top of the power suggdgmbly with its mounting
plate down as shown. The LPF assembly has to ghder the front panel board.

Step 5: Front Panel- Attach the front panel to the LPF assembly ufimog #6-32 3/8” black, pan head
screws. Tighten all front panel screws.
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Step 6: Power Switch- The wires that connect to the power switch MU&Tcbnnected in the correct

positions. Place the amplifier on its side so thatpower switch connections are easily accessitie.QC or
Faston connections should be tight and may reqliies to get the connecter properly seated. Mhke t
following connections:

1. The neutral wire — single white wire (terminal nizgy/blue or red)
2. The line distribution wire — three black wires (p& terminal)

3. The AC line from the inlet — single black wire (blterminal)

Use the remaining zip tie to bundle the wires gdmthe power switch.

Step 7: Rear Panel- Attach the rear panel to the power supply and &g8embly using eight #6-32 3/8”
black, pan head screws. Only tighten rear panelscafter all of the screws have been insertectlgos
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Step 8: AC Inlet Wires— For safety be sure to make the correct AC linefraéand ground connection

the AC power inletLooking into the connector side of the Anlet from therear panel al the locations of the
(G)round, (L)ine and (N)eutral AC connectic

The ground connection should already be in plabegdter 12 step 9) Attach the AC line wire (blue termin
with a single black wire) and the AC neutral wiyel{ow terminal white with four white wires) to tl
appropriate connection point on the AC ir

This picture is wrong (the AC inlet is upside damrhot and neutral are on opposite Sii

Step 9: 80mm Fan Wire— Plug the wire from the 80mm fan into the fan conioecof the closest Meanwe
power supplylf there is any excess wire, wrap it up ne The black wire is towards the DC connectis



Step 10: Amp Power Wire— Insert the remaining #14 red/black zip wire @1d with no terminals) into

the AMP terminal block on the power board and eghthe screws. Route the free end of the wire tirdhe
rectangular hole adjacent to the power board.

Step 11: Connect 12V cables Plug the three 12V cables into the power boatteindicated locations.

The cables may be gray or red/black. All three tares are identical. The cables may be plugged amtyp 12V
connector.
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Step 12: Route 12V cables Route the other ends of the 12V cables in a lynatider the #14 red/black
wires through the rectangular opening adjacertieégbwer board.

At this point the power supply section of the ariglisupport kit is complete. Please compare yauitrto the
picture below to ensure that everything in thigiseds connected properly.
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Step 13: Bottom Cover and Feet Once you are certain that the power supply seasiovired correctly

install the bottom cover (both covers are identstalise either) fasten using #4-40xY4” black flatchecrews
(red) and install the press-on rubber feet (blue).

Step 14: Connect 12V cables Turn the unit over and connect the 12V cableg. [bhgest cable connects

to the front panel board. The other two cabledlaesame length. Connect one to the LPF boardhrendther
to the rear panel board.
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Step 15: Short Ribbon Cable- Connect the short ribbon cable (3” or 8cm) toftbat panel board and the
LPF board. Make sure that the alignment is comeadtthe cable has no twists.

Step 16: Long Ribbon Cable- Connect the long ribbon cable (14” or 35cm) @ filont panel board and
the rear panel board. Make sure that the alignmsestdrrect and the cable has no twists.

Step 17: Input RF Jumper— Cut a 10” (25.5cm) piece of RG-316 (small, browoxial cable. Strip %2”

(22mm) of the outer jacket from both ends. Be ednedt to damage the shield wires. Unbraid the roshe=ld
with a toothpick or similar item and gather theesthiwires to one side. Remove %" (7mm) of the dieie
from the center conductor. With a soldering iran the exposed shield and the center conductor didiectric
and outer jacket are Teflon and will not melt sckenaure that the solder flows in the shield wiléthe way
around the cable. Form the ends so they will fihim 3.5mm terminal blocks and trim the ends.
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Step 18: Amp In RF Jumper— Cut a 5” (13cm) piece of RG-316 coax and preffageends in the same
manner.

Step 19: Input RF Jumper— Cut a 11” (28cm) piece of RG-58 (large, blackdxdal cable. Strip %4”

(18mm) of the outer jacket from both ends. Be cdnedt to damage the shield wires. Unbraid the roshésld
with a toothpick or similar item and gather theesthiwires to one side. Remove 3/8” (11mm) of thededitric
from the center conductor. Use pliers for form ¢kater conductor into a tight “u” shape. Tin theekhwith
solder.Be careful because the RG-58 dielectric will malil deform when it gets hot so keep the solderast le
1/8” (4mm) away from the dielectric and outer jackeorm the shield so it will fit in the terminal loks and
trim the end.

Step 20: Amp In RF Jumper— Cut a 9” (23cm) piece of RG-58 coax and prepaeeends in the same
manner.

Step 21: Install RF Jumpers- Install the four coaxial jumpers that you justd@aThe terminal blocks

must be opened by loosening the screws prior tertimg the wire. Make sure that the shield goe$i¢o
terminal labeled ‘GND’ and the center conductorgytmethe terminal labeled ‘RF'.

JUMPER COLOR ENDPOIT #1 ENDPOINT #2

10” RG-316 RED LPF IN on Rear Panel Board LPF INL&#F Board

5" RG-316 YELLOW PA IN on LPF Board Leave unconreztt

9" RG-58 BLUE PA OUT on LPF Board Leave unconnected

11” RG58 GREEN LPF OUT on LPF Board LPF OUT on Reanel Board
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The edges of the heatsink and heat spreader malgdyp. Use care in handling these parts and comside
wearing gloves during the next few steps.

Step 22: Thermal Pad- Remove the plastic backing from one side of tleerhal pad.
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Line up one corner of the thermal pad with one epof the heatsink and remove the other plastietsinem
the thermal padl'he pad is 8" x 8” and the heatsink is only 4.66%so you will have some leftover thermal
pad, save it, it may be useful in other projects.

Using a sharp utility knife, trim the edges of thermal pad to match the heatsink.

Step 23: Threaded Rods- In each of the four corners of the heatsink inther #4-40xY%" threaded rod

through the thermal pad into the heatsink. Lift tbener of the heatsink and apply thread lockdedired.
Thread the rod into the heatsink until the enchefrod comes through the base of the heatsink.
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Step 24: Copper Heat Spreade+ The copper heat spreader is not symmetrical ardsito line up with

the holes in the heatsink. Unfortunately, with thermal pad covering the heatsink, you cannot derer
where the holes in the heatsink are. Make suteythahave the right side up:

You can see the holes in the heatsink from theifle and align the heat spreader correctly on ¢lag¢sink. If
the alignment is correct, a screwdriver placedalarge hole near the center will pass throughdet
spreader, through the thermal pad and throughehesimk. If it doesn’t, turn the heat spreader adou
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Step 25: Nylon Washers- Place one #4 nylon washers on each of the thdeadks, (the washer in the kits
may be black). Put a small amount of heatsink camgon the large hole in the center of the heagagber.

The picture shows two washers but we decidedagstgh. One is better.

If you haven’'t assembled the AN1819 board, now avbala good time to do so.

Apply a small amount of heatsink compound to R13h@AN1819 board.
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Step 26: VRF2933- Bend the ends of the tabs of the VRF2933 MOSRpT&rds at a 90 degree angle.

This makes replacing the VRF2933’s much easieraRhbin coat of heatsink compound on the back ohea
VRF2933.

Step 27: AN1819 Board- Place the AN1819 board on the heat spreader, makehat the temperature

sensor (U1) goes into the large hole in the he@tagier. Secure the AN1819 board to the heat spreaat
four #4-40 hex nuts with integral lock washers (cedles). Place the VRF2933 MOSFETSs in their prope
locations aligning the drain tabs (the tabs witn ¢ht-off corner) with the ‘D’ on the circuit boar8ecure the
MOSFETSs using four #4-40x%2” screws (yellow circlésplder the tabs on the MOSFETSs by patiently apgly
the soldering iron to the PCB next to the tab goplyang a SMALL amount of solder to the PCB pad and
waiting for the solder to flow between the PCB #émel MOSFET tab. Do not worry about applying too muc
heat to the MOSFET. It is attached to a massivésiida Solder the leads of U1 and trim off any essce
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Turn the BIAS1 and BIAS2 potentiometers fully couner-clockwise (CCW).

Look between the AN1819 board to make sure that n@nof the component leads are contacting the
copper heat spreader. Adjust if necessary. Check ¢hresistance to ground of the VRF2933 drain tabs{’
on the PCB) it should be VERY high. Note that you @ measuring C3 and meters react differently to
large caps. The gate tabs (opposite the drain) shiolread 10K to ground.

Step 28: Heatsink Assembly- Place the heatsink assembly into the top of thgliier support package
and secure with four #6-32x%2" screws.

Step 29: Amplifier Cables— Connect the RF Input (green), DC Input (red), BRdOutput (yellow) cables.

Be sure that the ground and RF connections arecasn the RF connections and the polarity is cbwa the
DC cable (red is positive, black is negative).
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Step 30: Amplifier Control Cable — Connect four pin amplifier control cable betwélea front panel board
and the AN1819 board.

Congratulations, you made it to the end. Your asngomplete except for the top cover. All we needdas set
the bias and you are ready to go.

0+1



0 ! &!

This chapter covers setting the bias on the ANI&8Huation board when installed in the Hardrock-500
amplifier support package. If you are using sonieoamplifier board these instructions are notiapple.

'118% !

You should have successfully completed all sectadramplifier assembly. The bottom cover should be
installed and the top cover removed. The ampl#tevuld be free of test cables, tools or debrisg Ble amp in
with a 16 gauge power cable, directly into a watllet; do not use extension cords or outlet stiiips.
performance of your amplifier depends highly ondhality of your AC supply, If the AC voltage sags, will
the output power.

Step 1: Powering the Hardrock-500- The first time you turn on the Hardrock-500, tlieplays will
remain blank for a few seconds then draw the hareess.

Step 2: Access the mend Touch the ‘MENU’ button on the right screen tangrup the menu.
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Step 3: Select ‘Set Bias- Touch the left or right arrow button on the memil ‘Set Bias’ appears in the
upper window.

( )%* %o+ -. v o , ( 1
2 3456/77 8*5! )%* 01

Step 4: Set the Bias- Touch ‘SELECT’ in the center of the screen tovaté the bias. If the BIAS pots are
set correctly, you should see 0 mA. If you see ntloa@ 10 mA press ‘OK’ to turn off the bias
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Step 5: Adjust BIAS 1- Slowly turn the BIAS1 pot on the AN1819 boardilitite current reaches 250 mA.
Anywhere from 235 — 250 mA is acceptable. If it g@adove 260 mA, turn it down.

Pro-Tip: Slowly turn since nothing happens unté thias starts to rise quickly. Be patient.

Step 6: Adjust BIAS 2— Slowly turn the BIAS2 pot on the AN1819 boardilthte current reaches an
additional 250 mA above the setting obtained ip &e

Step 7: Complete- Press ‘EXIT’ to complete the settings.

Step 8: Top Cover- Install the top cover and fasten using #4-40xlatkflat head screws.
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The RF Power Tools AN-1819 evaluation board forWd=2933 MOSFET can be installed in the Hardrock-
500 amplifier to create a complete HF amplifier. ®We including this section on assembling the AN9L&ith

permission from RF Power Tools. Here is the AN-18%8luation board as supplied by RF Power Tootsl
may have to install C3.

Step 1: Trim Leads— Carefully trim the leads of the terminal block®1 and VR2 so that no more than

0.1” (.25cm) projects from the bottom of the PABe PCB mounts VERY close to the copper heat spread
it is important to cut all leads on the bottom lo¢ tboard as close as possible to prevent shorts.

Step 2: T1 Core— Solder T1's core to the AN1819 PCB. One sidesslal conductor. The other side is
split into two conductors. Be sure to orient thidsand split sides correctly.

Solid End Split End
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Step 3: T1 Wind—- Cut an 8” (20cm) piece of #22 Teflon wire andpstt” (1cm) of the insulation from one

end of the wire. Insert the wire into the hole néaB and R11 and solder the wire to the board amdany
excess wire flush with the PCB.

Pass the wire through the holes in the core, ugbact a total of 3 times. Trim the wire, strip tfé insulation
and solder the wire into the hole in the PCB ondtirer side of C23. Trim any excess wire flush witd PCB.

You should see two wire loops on this end of the @nd three loops
on the other end of the core.

When trimming the wires on the bottom of the PGBnember to cut
them flush with the PCB, there is very little claace between the
PCB and the copper heat spreader.

Step 4: T2 Wire Prep —Cut two 8” (20 cm) pieces of #18 enameled wire anel 5” (13cm) piece of #22

Teflon wire. Using the #18 enameled wire wind tvavgllel windings of 7 turns on the Fair-rite 5964001
core. Cut the wires about 0.5” (1cm) from the cdit@oroughly scrape the wire and tin the ends woldes.
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Remember all of the DC current for the amplifiesgas through these windings on T2, make sure toveal!
of the enamel and tin the wire completely.

Step 5: T2 Lead forming —Form the leads on T2 so that diagonal pairs ofdeashduct with each other.

This requires a single twist in one of the pairsvok. In this photo the two wires indicated witddrshould
conduct and the pair indicated with green shouttloet but red should not conduct with green.

Step 6: Install T2 —Once you have the leads aligned correctly, inbertéads of T2 into the PCB. The

enameled wires are inserted into the larger holéisa footprint

If these winding are correct, the drain tabs ofa@dl Q2 (indicated by a ‘D’ on the PCB) should castduith
the positive DC input. Once you have verified tiiéd is correct solder leads of T2 to the PCB dodaty trim
the leads, there is very little clearance betwéerPCB and the heat spreader.
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Step 7: T2 Teflon Wire —Strip ¥2” (1cm) insulation from one end of the 5&geé of Teflon wire, and insert

the end into one of the smaller holes in T2’s foiotp Solder the wire to the PCB and trim any esdéssh
with the PCB.

Wind the Teflon wire around T2’s core passing rotilgh the core a total of three times.

Cut the wire, strip the end and insert the wire ithte remaining small hole in T2’s footprint. Seidhe wire to
the PCB and trim any excess flush with the PCB kepm mind the limited distance between the bottufrthe
PCB and the heat spreader.
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Step 8: T3 Coax Prep -Cut the white, 25 ohm coax into 2 equal lengtltgge Strip off 0.4” (1 cm), of the

outer jacket from one end of each of the pieces.

Cut the shield so about 0.1” (3mm) of the braid aema exposed.

Strip 0.2” (6mm) of the dielectric and tin the dtiand exposed center conductor (the outer jacket a
dielectric are both Teflon that doesn’t melt).
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Step 9: T3 Coax to PCB -Solder the shield of one of the pieces of coaxtaedenter conductor of the

other to one of the pads of T3 on the PCB, repgeaptocess for the other shield and center conducto
The pad is split with wider side for the shield dhd narrow side for the center conductor.

Step 10: Wind T3 —Place the rectangular core into the opening irPtG8 with the holes in the core

adjacent to the coax sections. Pass the coax gimmegyh the holes in the core then around thadaitsf the
core and through the hole again a total of thresgmthrough the core.
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Strip the outer jacket of the protruding coax tpragimately %" (6mm) from the core. Carefully unioréhe
shield wires and gather then towards the centtreothree pads on the edge of the circuit boarth Bte
dielectric from the center conductors.

Step 11: Complete T3 drim the wires and solder them to the pads. Widtthecenter conductor going to
one of the outer pads and both shields going tae¢héer pad.

The shield of this coax is NOT at ground potentiad.not touch the shield while the unit is opergtand do
not connect any portion of the shield to ground.
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Step 12: Install C3 —Insert it into the PCB carefully observing theaaly. Solder the leads and closely

trim the excess leads.

Step 13: Install U1 and R13 U1 and R13 are mounted on the back side of the. RGBrt U1 aligning the

flat side of the component with the flat side iraded on the silkscreen. R13 is not polarized. ihgstt the
leads into the holes and bend the component soattie is in the opening in the PCB.

Solder R13 and trim the excess ledd®. NOT SOLDER U1 NOW. The AN-1918 is now ready to be
mounted on a suitable heatsink.
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