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Features:

Frequency coverage: 14.000 to 14.350 MHz Whitfe Tt 28Q /2 &JISSR O2y (i NRf
Tuning: 100 Hz /20 Hz steps lambic mode A/B (selectableé3;35 wpm.

Transmitter power output: 5W nominal Adjustments: BFO trim cajne-time

Receive current draw: approx.. 60A. Frequency Calibration

Sizendopé E odhppé E mPnT éFFequeryirénbolt: Audi@dlised

Fullyintegrated packagingno wires. SMT Parts (2)Preinstalled

Description:

Receiver¢ k§ NBEOSAGSNI Aa FRFELIGSR TNRY YMm{2[ Qa-erdgicuir® { SNA S3
was revised to replace the newanished 10.7 MHz IF transformers. The output’bfnixer U1 is transformed to a

220 ohm value by L3/C8. The following crystal filter h&slB bandwidth of approximatel00 Hz. L4 and C12

step the impedance back up into th&nixer U2. Trimmer capacitor C53 provides adjustment of the BFO

frequency diring the alignment processThe two opamp stages following provide approximately 60 dB of audio

gain. The final audio stage is configured as a bandpass filter centered on 800 Hz with a Q of 2. The receiver

output is suitable for headphone use. An 889 sidetone is injected into this final stage.

Transmitter:¢ kS G NI yaYAGd SN aiNA L) QKEAVEE workNBha fquentySaurcg G S @S 2
for both transmitting and receiving is an Adafruit Si5351 boartis board outputs a 3Vpsquare wave. The

W/ [YMQ aAdylt A& SylofSR 60Gddz2NYySR 2y 0 RdzZNAYy3I ¢NIyavYAd ;
YIFiSaQ GKS /[ Ym a&I3IFIa o SEISYWAGARS St v yaila ¢ T Qa (K
paralleled for highecurrent drive into the PA devices @&/. The lowpass filter design is based omiin

impedance of 10 ohms and waptimized using the ELSIE modellagplication. The addition of C58 parallel

with L7 provides a notch to reduce th&harmoniccontent to FC@ompliant levels.

Waveshaping: Q4 is a Rhannel MOSHErated for 2A continuous dutyvith proper heatsinkingand is turned on

when Q3 is opconducting current to ground. Capacitor C45 serves to make the supply voltage risd! éindédr.

widasS GAYS A& W Y{ YR FlLfft GAYS A& n Y{® b2GSY wmT I wi
supply bias are firmly OFF during initial power.

MPU ContrdEr: The controller IC is a 28n DIRthe Atmel ATmega328P used in the Arduino UNO. It relies

on an external 18/1Hz crystal (Y6) for itening. The application firmware was written in the Arduino environment
(more on this later). An ehboard rotary encodeoutputting 24 pulsegper-revolution provides a tuning function.

The variable DC voltage provided by Speed pot R16 is read by an A/D converter and scaled for Morse code timing.
A pair of inputs are used for dot/dash paddles, and Stralgiyt mode is alsavailable. The remainder of th&

provides various control signals and sidetone for a variety of operations.

Firmwares 1 Aff G2LILISNI FANVGI NB 41 & GNAGGSY Ay ! NRdzZAy2Qa
compiler. After powerup initialization, the main program runs in a fairly higipeed loop, awaiting keyer and

pushbutton inputs.Encoder phase A is handled bigréef interrupt routine. That routine flags the presence of a

new tuning input andeads phase B to determirits up/down tuning dNS O G A 2 y @ hdzi Liddea W' nQ |y
clock and serial data to the Si5351 boaBuring Receive operation, CLKO is active, and its outputietjua

operating frequency pluthe IF. During Transmit, CLK1 is active diretttite operating frequencylhe

changeoveirs a fairly slow processequiring a number oflata bytes be sent to the Si5351 at a fairly low bit rate.

To avoid having to keep switching back and forth between code ele@ent§ KSNBEQa | pn -0p{ WYKI y3IQ

The Hilltopperfirmware isopensourceand can be downloaded fromttps://4sqrp.groups.io/g/HilltopperKit
{SS UXSBctioWFT A S
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Parts list:

Qty. Reference designator Description Noted markings
2 C6, C15 10 pF COG cap
2 C40, C41 22 pF COG cap
5 C1,C3,C8,C12,C16 47 pF COG cap
1 C53 12-60 pF trim cap brown
2 C17,C52 68 pF COG cap
3 C7,C9,C11 100 pF COG cap
2 C2,C10 150 pF COG cap
1 C49 220 pF COG cap
1 C51 270 pF COG cap
4 C21,C22,C24,C50 470 pF COG cap
1 C26 820 pF COG cap
1 c27 .0022 (2200 pF) COG cap
10 C4,C5,C13,C14,C31,C37,C38, .01 uF cap
C47 C54
1 C18 .033 uF cap
15 C19,C20,C23,C25,C28,C32,CY 0.1 uF cap
C34,C35,C36,C42,C44,C45,C/
C48
3 C29,C30, C43 100 uFelectrolytic cap

All resistors are5% tolerancé/s watt.

2 R13, R23 4.7 ohm Yellowviolet-gold-gold

2 R14, R15 470 ohm Yellowviolet-brown-gold
1 R22 1.0K ohm Brownblackred-gold

2 R1, R16 5K potentiometer, PCB mount

8 R2,R3,R11,R17R21 10Kohm Brownblackorangegold
2 R8, R9 22K ohm Redred-orangegold

2 R4, R5 150K ohm Browngreenyellowgold
1 R10 510K ohm Greenbrown-yellow-gold
3 R6,R7,R12 1.0M ohm Brownblackgreengold
1 CAL 22LIAY YIS KSIFRSN

1 CAL 2-pin female jumper

1 D1 1N5818 diode Black case

4 D2, D3, D4, D5 1N4148 diode Glass case, small

2 D6, D7 BAT85 diode

1 D8 1N4756 diode Glass case, larger

1 J1 BNC jack, righaingle mount

1 J2 DC power jack

2 J3, J4 Key and audio jacks, 3.5mmr8nd.

-- J5 6LIAY dmnné Y £ S | notsuppliedin kit

-- J6 4LIAY dmnné YL £ S | notsuppliedin kit
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2 L1, L2 3.3uHRF choke Orangeorangegold-gold
2 L3, L4 18 uH RF choke Brown-grey-gold-gold

1 L5 FT3743 toroid See group 7 instructions
2 L6, L7 T376 toroid See group 7 instructions
5 Q1, Q3, Q5, Q6, Q7 BS170 MOSFET

1 Q2 J113 JFET

1 Q4 NTD2955 Small heat sink tab

2 U1, U2 SA612AD-®in SOIB IC (pre-installed)

1 U3 NE5532 8-pin DIP IC

1 U4 LM78MO05 Small heat sink tab

1 U5 ATmega328P 28-pin DIP IC

1 U6 LM78L05

1 u7 74AC08 14-pin DIP IC

Miscellaneous:

1

Si5351 board

Supplied with &in
header strip. See group 3

pushbutton switch

1/16¢

LI I &G A O &LJ Of Used with pushbutton sw

rotary encoder w/ switch

5.185 MHz H@9/US crystal

Matched set

16 MHz He&19/US crystal

#24 magnet wire

Myé onp OYOD

#21 magnet wire

24" (60 cm) length

Knobs

0 ¢ spacerunthreaded

p K y éphcer, threaded

#6-32 xO¢ machine screw, pan head

#632 X €

YI OKAY S

a o

8-pin DIP socket

14-pin DIP socket

RlRr|R|IAMDDDW[R|[R|R|O|R|N|~

28-pin DIP socket

Assemblygeneral notes:
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A numter of components are polaritgensitivey | f £
three electrolytic capacitors.

aSYAO02yRdzOU2NJ RSOAOSa

Capacitors these days are tiny! In sunlight, | can read their printed values williea8ing

glasses. Most of the timehough, | use a tpower eye loupe (~$& from DigKey). Likewise,
the adjustment slot on trim cap C53 is tiny as well. An eyeglass repair kit ($2 at discount stores)
has just the right teensy scralniver.

Assembly sequencé

, 2dzQf f
to follow them. Caution ¢ K SNB Q &
diode D7, which is *under* the Si5351 board. Install it before you add the Si5351 ho&r@ &

FAYR 7

2y8 O2YLRySYi

INRdzZLISR | aasSvyof
alff

Ay &
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important to ensure thatthe o 2 F NR O2yySOG2NB I NB AyadlffSR W3
board surface.

BEFORE YOU START

Before getting started with building the Hilltopp20, take some time to organize and

familiarize yourself with the parts provided and check them against the Parts List. Building over
a cookie sheet is recommended to minimize parts being lost. To prevent static damage, it is
recommended that the ICs notlremoved from their antstatic packaging until you are ready

to install them. If parts are missing in your kit, send an email tdiltepperkitter listed at
4SQRP.com. He will promptly provide replacements.

It is helpful to acquire the necessary te@and supplies before beginning. These include:

*Soldering irong 20 to 30W, preferably thermostatically controlled.
*Fine 60/40 rosin core solder

*Diagonal cutters

*Needle-nose pliers

*Fine file or emery board

*Flat blade and Phillips screwdriver

Schenatic and Component Placement diagrams are provided as part of documentation package.
It is highly recommended to print a copy for reference during construction. As you build, you can
check off each construction step as you complete them in order. Whethyuyou are done,

you can check the list to verify that all of the parts have been installed.

Snap off theenclosure sides from the sides of the two main boardfe boardare scored with
a \tgroove so that they break free readily. Once separdigily sand the rough edges of the
breaks until smooth.

Further details may be found in the grouped assembly sequericés.d Qa 3ISG a il NI SRH

Online Support{ S NODK F2NJ WDNRdzZLJAPA2Q 2y &2dzNJ 6NR64&S
& S NI A USTURP QrbuiRand¥egister to join.Once approved, find the HilltopperKit

subgroup and register for it in turn. This is a groupail reflector and supports images and

other file typesPlease note that the J5 and header strips are not provided inthiskitf SS G KS WCAf S
section of the subgroup for more information.

¢ KS Wi MinfQi 20 INIISNIOGIIWA S NJ rev. 15 OctobeR018 5


http://4sqrp.groups.io/

GROUP 1 ASSEMBLY

W Installl- £ f 6lidedmpld nodwm

Locations are highlighted below.

kKC OF LI} OAG2NAE D
capacitor by spreading the leads apart on the underside of the board untdagmsolder it.|
typically install 3 or 4 components, then solder each and clip off tessxead length.

J2

_ ﬁ? a

C39

Oietes

:

"

'R

[:]0

@
C15
3] B [a ..
. (] cal

Q.

c3(ee) 0[0_01
O{La}o[o_o] rut:17 -® C22
Do SEg g i o
@9, [:l\ s(eqllll © E
® clo@e) o C(E—Elmggjoooo 2 @
| (g O T &
EErEes @as ol —Fe
o {RiZ J o(e o)e
&)cu Cec ®{ R8s @ e

‘e u4 D6 m[lMe
E] :| @CSl +12v ol Im 1 ° 6.[1-); ° °
D8 D1 ~ use ° J6
cse@®) g ° [ of |o g
o{Rei} e [ | “m ® °
"6[.]@' @QS XXXk 33 o] |eesp
ci(e e oo uz o
X ° °
D3e-{I-m c47 |_5 @ eece000ofo) 515351 ° e e SP
p2mI e c42 board ° ® oSP
D4ie-CTrm R o °0
psELT e cs3 ° el® &
° ° °
e o °
Lll:] o{rig} o @ C40
C37
[ Jre— !_._\
%@ ® 9

4SQRP

¢ KS Wi MinfQi 20 INIISNIOGIIWA S NJ

rev. 15 OctobeP018




GROUR ASSEMBLY

W Install all (qty9) .0m
capacitor by spreading the leads apart on the underside of the board untigmsplder it.|
typically install 3 or 4 components, then solder each and clip off the excess lead length.
Locations are highlighted below.

KC OF LI OAG2NBdQ B2KSAELES| WEREWOSWSRG N
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GROUB ASSEMBLY

W Install allcomponents highlighted beloveome parts are in the static sensitive bag, with the
remaining parts used in future steps. Thedetailed assembly sequence follows the
illustration.

]| C43  (3g J3 o) J4J
32 QO 3
ANT : o1
D)
| A | @ o 5
@9 [e¢ J-ares .01
. 2ve U4 E[lMe
|: :| 51 .1 D6 1
1N4756 1NS818 ¢ Im o : ° °
DS O{DL AW [BATSS ~ Use °
209 Iy
557’%@ cas .1 B 1@ e ° glvl‘: of |o
®) c48 as o{Reile it am - e °
LS[.]E@m (o0 oooooolg leo °
c1 @ uz 22[®[®® e
@ (XX ° oleje °
D3 e-{I+m c47 |_5 eeo0 o000 000 \3| 5i535] ° °
.01 =
D2 M- e% @ wrp- L 2 board oo °
DSI-D-.ES c53 .1 .1 o ° v|s® ow O
(] o W0 1N Q4 ) L]
I ‘."G SE] 3@ x| ° of |o
LY s u e @ e 03 Riz}e o= C4g 22
o lP@® 1ok BSL7E o1 1 [; c37
o — Cilo 10 | | (oo
470 She
<@ e K @9 [ ric | ¢ -
lr)@ N
. oK oK _, I 47@ 150K ® LR IS
274 IS
ca(e o) g1 N .1 o® ®e{ 5}e I i
47 .*l L2 I'. l’ .I o 68 -4 10K @ Ce2 470 BS170 o [ |
.01 (= 3. 3UH == == gooo o{iok jeo(e @)’ @ = .1
aD) =|g=[O)|g L /7eilTe — (6] eeoem ° 3 0
47 .-.*'ooollll oJe 3 EQ = O
o2 e cio o 47omog¥ g Oy cas o 7
18 uH 159 oJs|u . mo4
cs ® 3!0 J .
aD @. .
NN N o Rz} o(® o]o ook C29 @
_%s: coc @{R3 } @ 2.7
X1-X5: 5.185 MHz @cu stek  Cee ~

rev., 11/7,/2017

w InstallDC power connector J2Jse a “4nch wideelasticband to hold the connector in
place temporarily.Solder only one lead at firstFlip the board back over and check to ensure
that the connector is aligned squarely on the boaREheat the connection ifeeded to align
the connector properly.Once the alignment is OKglder the remaining leads on the connector
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w Ly a il deD1 (L55&18) bdd Bids 2liodes D6 angBATS5) Be sure to match the

banded end of the diode to that shown on the illustrati@ must be installed before the

Si5351 board is installed.

w Lyadlff SftSOGNRf&GAO sensilie. Instal sodhm whitearkl 60 @ ¢ KA &
the case faces the rear of the boaitkhis also corresponds to the shorter wire lead.

w InstallU4 (78MO05) This part is polarity sensitive. Install so that its-bieét tab faces the rear
of the board asllustrated.

w Lyadlrtf OF LI OA G2 NRANJ ¢ and X6§(1B.00/MHB)usdahbrmdly SR WHH N Q
Ondmé v AUGNARLI 2F LI LISNJ dzy RSNJ 4KS ONradlt OFy (2
least one of the leads is soldered, the papernsoed.

w Lyadlff NBaAab&krangegpld)omnyY 2KYI ONRGY

w t NBLINBE GKS {Apopm-pid2 2FF (K
header supped with the Si5351 and mate thepin
strip to theboard. Save the cubff pin. Make sure

the insulated portion of thdneader is on the
undersideof the Si5351 boardsolder just one pion
the header strip. Check your work to ensure the
header strip is firmly and squarely seated on the sm
02 NR® hyO0S AGQa hyx a

Ay3 LAY

w Lrgsitdrs R14 and R15 (470 ohm, yeHow
violet-brown-gold).

w Install the Si5351 on the main circuit board. Place [
the cut-off header pin under the edge of the Si5351 g '
board to ensure that the board Ievel Tape down the )7(:0
Si5351 board and the headempiising transparent of5 l
tape. Flip the board over anakler one pinof the 7- u) o)3 p
pin strip to the main board. As before, check your wo —+
and then solder the remaining pin®emove and
discard the tape and single headan. (Cutoff excess
lead length on thainderside of the board.)

w Ly ai kpih C sdckétSit Us.yThe notch at one end of the socket faces the rear of the
board as shown. If you install it backwarlsave it! The socket itself is not polarsgnsitive.

w Lyadl fC- ppsd VANR SR WnTmMQO

w Ly &pinH@ U5 (ATmega328Fhis device is
polarity-sensitive. The dot and or/ notch at one end of
the device must face the back of the board. You will

need to bend the IC pins gently inward to mate with t
socket. The best approach is push the IC down on a
surfaceto bend onel4-pin row at a time evenlyOnce

¢ KS Wi MinfQi 20 INIISNIOGIIWA S NJ re\



82d2008 AyadlttSR (KS

L/ = SyaduNS

GKFG |

tt

f

St

R

a

w LYyadlXy YIKSSHKSIRSNI G GKS 20 GdAgnfema@SY A FA
jumper aside until construction is complete.)

GROUP 4 ASSEMBLY:

) Install allcomponents highlighted below. A detailed assembly sequence follows the

illustration.

@]

RlS

P&_’ T cal

[0_0]

.%2

C43 c3s J3 o J4
B B | 2 088%:
. O ) E] E]._.
+ — 32 M
. (D) |000| g
Cad U4 pg |:I......vl °
[3 :| @551 +12v el Imioe 6!]80 o M
(DL ] ~ use o [J] 16
ce@9) l-I'I_I-O ° DD o |o g
c48 o R} o (] ) °
"6|:.:|Eoo]|_| &ooooool S0 e eecsp
° °
@9 59 Yoo [V ) BEHEE
DRe{I-m cC47 |_5 ooooooo 515351 ° e e SP
DPEdJeo C42 board o [ ] ® OSSP
Dde{Im X ) o0 -
ISELTe 553 c46 Ric Fe o |o0S
° ° °
(o @ o [o o o °
'—1[] R28 o 3 {re} o C4o

® L y&and Xt

w L yirstalllue {78L05). Observe proper orientation on the board.
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w L yfesistdr R4Z 150K ohm (browsgreenyellow-gold)
w L yfesidtdr RX2 1K ohm (browrblackred-gold)

w Lyaidl f fcloK®kmi(Braiveblbickoramgegold)
(continued)
w LIVesidtér R1@ 510K ohm (greeibrown-yellow-gold)

w L ytRe®pirf IIP IC socket U3. The notched end of the socket faces to the right.
w Lyadl¢tf
to the right.
Ly ad

€€

w
w
w
w
w

to th
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It

G§KS b9ppoH t-sehsitive.lEdsuré thatthe natak/dodon Lk INIaced

LI OAG2NI / HT O6®dnnAHH dzCI WHHHQO
LI OAG2NJ / Hec O6yHn LICI WyuHmQU
(QAUFEL0HO G 2 NI / pn
an®RP 1M dhim2 Bdwablackgreengold)

NB a(A.Aohra MlowsvlatgoldggldR wH o

NB & A-tedr®aNdegoll) 6 HHY 2KYZX NBR

Ol
Ol

St SOGNRTt &dAO Olpaaity. /ThedondeniviRe Idambrrespond h 6
positive (+) side of the cap.
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GROUP ASSEMBLYW Install components highlighted below. A detailed assembly
sequence follows

Il C43  c3g J3 o J4d
ANT J2 e 0)° S .01
I (X J s . E] . E]g
(@]
[0 Ol E?BM@S .01
. C25718 . U4 pg L] e
:| 1N4756 IN5818 oL Im o -1 Y 'Y
DL | BAT8S N use °
ES%‘D; 2wl e i o gl o |e
®) C4s e{Rai} e am P ) °
LSEQIE M @ooooool% . S-le °
o0 ° °
c1 (@0 ™ uz ° aa. °
p3eLTm caz ooooooo ol 515351 ° °
b2 .D.g ’ L5 @ NTD" g bloard ~e *
D4 @ T+ I<Zr~ BSl?@ 2955 U6 & 9q [Se o[0
»SELFes% ° 3@ s
° v i °
I G @ @ Io (X e o °
Lll:]r?; [Recle 03 e{RiB e ,y CaB22
™ 1@|< BS170@ S lek o C37
013 18 ° [ | (@9
Ca . R] . R16 § 470 .l She :. o1
c3(@ e 1 o Mo F5le L — 1 Lds
47 @ ‘I L2 I' [ J |. .I m ﬁ ) Caz ®|psi7o [ J ([ J
81 3 3= M= g 1ok s )7 o ) .1
@ g 81 ¥ [_ eoeom T\ e Q
® Cio o ., | Qo ™ m 1
18 uH 150 1%]
3!0 0
1@|<
C28 70021
X4 _ 100 o {RiC Je(® @)@ 22« C2°
cee o r8 4.7
X1-X5: 5 185 MHz (e o)ci1 518K ~
rev. 117772017
w Lyadlrtf ONFeykKaSA aWirNI ivem 20y, {iMaSi 0adh RS 2 F G KS GNJF yaaa
w Lyadl f {iM NnEBravibRdddresregold))
wLyadlff 0Ny aWwRiNg vy 0yWmiMkoD A A RS 2 F (KS (NI yaial
w Lyail f-f150Ka&hn Biovkgrdeiyellpw-gold)
w Lyadl s€21endCrR4aaiFeaXd NJ SR WYnT1mMQO
w Lyadlff NBSDchhbRrowiblaskeorangefed) w o
w Lyadl t-f22kKni(Reided-arahbegadl)
w Lyadlrftf-0nhald OdzG26)X V¥ Ny SR Wooo0QU
w Lyadlff-Of LXJOAGENNY 8B WnTtnQ 2NJ QnT WQU
w Lyadlrff-©Oy LXJOAGENNY S8R WcynQ 2NJ Qcy WQu
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w L ygsialX5c¢f5.185 MHz This is one of a matched set of 5 crystals, and may be used
interchangeably within the group

w Lyadltft -vOf LIDOAGRINIY S YmnnQ 2N QmaWQO
w nstall trimmer capacitor C5312-60 pF (brown)¢ K $ f $itlé 6f the capatir faces right.

GROURB ASSEMBLYW Install all components highlighted below. A detailed assembly

sequence follows

IJ1 C43 (ag _ B 4 J4.|
ANT J2 (0 0)< S o1
| es e ([ e |
68 7o . @ [eee]-cres .01 L
a .1 U4 pg [ °
B@ [.j @CSl LN4756 LINS818 oL Im o -1[3 o |o
D8 (DL ]| BATSS ~ Use °
209
e & ml_Jo .o . gﬁﬂ of o
®) c48 o{Rei} e m - e °
LSEQIE@'_' @ oooooolé 8 J-le| |e
° °
ct @V @ 000 il ° aa. °
D¢ -|:|]-lmC47 = ee0o00006e\2| 5i535] ° °
DECtel - @ NTD" 1(e_o) ; board 5® Y
L . l%-—- BSl?@ 2955 U6 N 2 Se o0
pd LT es% ° 3@ el® &
° v o °
Llr]§ ‘|° E] E] ‘(009 @ o e
™ u | R2of-@ Q3 o-Ri8 |-@ C4p 22
o5 le ( 3 Tex BSi7e TeK & cav
° Ci15 L@ — @ I | (eo@)
470 She
S[Ci 4 Rl] QD) [Rlé S § e - X
» = LeK n
~l& @ 5K Ko e 470 1sek @ .‘9
@) _ .1 e 47 .1 e@ee{R5}e (I s
a7 e {12 » (@0 1 68 '3] o{10Kk Fe Coo BS1 70 o o
. @1 (= 3. 3UH == [ =m g ° o ° ook le(® 0)°% o - 1 I
ip] - -— [\N]
&} - - —
o {3 gy clo ®
18 on se@0) e 47 ® 4
ellalzf Rz}
co
@ o|le]
100
XL X2 X3 X4 oo [R10 | ‘@‘ 22K _C29 ";l"
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w LyadlffadOKR2 1!SKP [mKSaS NB atA3akKidte € FNBSN Ay
marked withtwo orange bands; and several more bands which may vary in color.

w Lyadlrtt OF LAM@M( 2ICAE 6/YH NI SR /Mwp MmQO @

w Lyadlff,COndalOomaa NBRC/ aY)rN]J SR YmManmQo

w Lyadltf wcC- 10BiloBrbluebpmas I YR [ n

w L yeddglals &XI through X@5.185 MHz.As inthe group 3assemBly I Yy I NN g O6ndmEé 0 &
temporarily stands the crystals slightly above the board.

w taliydépdes D2 through D51N4148. Be to match the banded end of each diode to the banded

marking on the circuit board component outlinélote: D3 and D4 bands to the right, D2 and D5 bands

to the left.

¢ KS Wi MinfQi 20 INIISNIOGIIWA S NJ rev. 15 OctobeR018 14



Dwh | t 1 ! { st & componen¥ hightighted below. A detailed assembly
sequence follows.

J4 o

I €43 cag B q o
ANT J2 ®0)° S .01
+ O
@e [0®0]cnos .ot
1N4756 1N5818 oLl Im o -1 ° °
BAT85 Ql\ use )
aaa 0[S
Igre : o |
am - ® °
S-le °
=(CJee| |o
D3 O-EI]-IQCW S15351 = g
p2mLJeY - b o °
oard
D4 @ TIF I%-—' g [Se °0
psELres% 3 el® &
° v g “e °
I | @e o °
H e & o{rizle o cap22
o Sul 10K g[:] C37
o — [ | | (eo9)
N ) R1 470 ) Sl 0. o
[\N]
E[:] ® Sk 1ok | o
@ ° i 470 150K ® L dFlIS
caeoe) ° .1 o(@ @o{ RS} @ I — <
47 o{io]e [o o] ~1 68 [® o{1oKk Fe coz BS178 ¢ o
) 3.30H mm dle ole o{iok o0 @)% o 1 "
@ gM .21~15 (6] eeeoH W0
- =" oo @1l &o ﬁ = ¥
® 5 az|9 .QM 543@ -1
lBuH (10 Sl 000031130 }
. .

@@@3

' +
R1D ca9
X2 1op @ o(e 9o 2o« o Jeo

X1-X5: 5 185 MHz (e o)cii Slek L6 @RS [@ ~ 4.7
rev. 117772017
Il nstall R17, -ROK®hm (Hoviblagkrochng&gblt).
Il nstall QihsuleMhdadeed-5) nk ofl at o faces to the rig

I n st apinliC sbcketat U74The notch on the socket faces to the right as shown.
Adjust the | ead s pZeeimaggsirogioup Install U7neaserthg thlat
the dot/notch on the IC body faces to the right

A 1 nst al 1Q3,tQb,&6, and O, @IFBS170s) observing the installation polarity as
shown above.

Too oo Too Too

A Instal Diode D8 (1N4756).
A I nstal c2apdcpEor(BadOked 622106) .
AWi nd 8 rns of #21 (FTI3R43grayetarojd). Wrimrexcesslaadlermthoi d L 5

I
I
tu
to 3/80 (1 c¢cm). Usi ng a s maohfromkhe prdtreding lepésn(they scr ap
insulation will not melt when you apply a soldering iron.)
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A Install L5.
A properly-wound toroid looks like this. ’ E

|
/

Note the following:

A  Each time the wiraéacognsassa t h
turn. Doublecheck your work.
A The wi nd ispaged arsundehe eonel

y
A The leads are stripped prior (CQODTEROWa| | ati on
A - The windings are tight I pull the wire taut af
core.

Aandpleaseé no scrambled turns!

AUsi ng a 1 6hé#24 (thimrer magrfet wire, wind
12 turns on a T37-6 (yellow) toroid. Prepare the leads as
above and install at L6.

A Using a the#d4 (thinneromagnet fvire, wind t?Ad%Té)RO!SI!
14 turns on the remaining T37-6 (yellow) toroid. Prepare (bad bad toroid}
the leads as above and install at L7.

A Ilnstall cap@GcpFofm&sled 647106) .

A Ilnstall e2ap@GcpFofm&Bked 0627106) .

A Ilnstall 2¢ ®6pmEi tmar B&Drod®HB I 6)

A Install B NC Use takdpapex dr fil¢ ta roughed dlating to ensure a good solder

joint.

(This completes assembly of the main circuit board.)
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Final assembly:
HlllOO;’;P =
1) I nstall four 5/80 (1.5 c - BN 'rs at
corners of the top cover using the shorter Q¢ screws s (NSO (TR 4
as shown at right. :

2) Add one each end and side-panels. When t h
properly aligned, the tabs and notches at the ends
of each panel will interlock cleanly. The front/rear
panels have tabs. The side panels have notches.
When these are in place, hold the panels in tension
by placing an elastic band around them as shown.

3) Put top cover in place. This is to ensure proper
placement of the circuit board and to ensure side
pieces are square.

4) Flip the assembly over. Insert the circuit board upside down into the unit with board
resting against the spacers attached to the top.

Aword about soldering:

5) There are bare tinned areas on each side panel. These
must line up with the corresponding bare areas on the
main circuit board. Solder all 6 pairs of contact points
between the main board and the panels. Make sure
the panels line up with the edges of the cover.
Caution i side panels get hot quickly and can
cause painful burns.

The tinned areas are thermally
isolated from the rest of the board
material. 25 to 40Wron and a fine
point tip are sufficientDo not use a
high-wattage iron! A proper
connection shows a smooth
transition across the joint and not
Wig2 NBdAzy RSR 0 dzY

6) Solder the upper and lower inside corners of the panels
(8 pl. total). This adds considerably to the enclosure
strength.

7) Remove the elastic band and the top cover.
8) Remove the top cover and set it aside.

9) Install the controls i pots R1, R16, switch SW1 and
rotary encoder SW2. Discard the nut and washer
that comes with the rotary encoder. Place the two
white 1/160 s pacers on pushbutton swi tThentadk@eods | ead:
lead on each to hold them in place. Fit the top cover to ensure the controls will align with
holes. Holding the top cover, turn unit over and complete soldering the controls.

10) Perform the Alignment and BFO Pitch Adjustment processes as described in the next
section.

11) Replace the top cover with spacers.
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12) With the unit upside down, rest it on something so controls are held above the work
surface, set a spacer over each hole, carefully lay the cover on, then push the remaining
" ¢ screws through the holes and spacers. Use a screwdriver, first turning counter-
clockwise until you feel each one seat, and then turn clockwise to tighten.

13) Install knobs on the three controls, using a small slot screwdriver on the setscrews.
Space the knobs slightly above the panel to pr
just high enough to allow the detent switch on the rotary encoder to function.

(This completes assembly of the kit.)

¢ KS Wi MinfQi 20 INIISNIOGIIWA S NJ rev. 15 OctobeR018 18



ALIGNMENT:
There are two steps in the alignment process. The frequency calibration is performed first.

1) Frequency Calibration
2) BFO pitch adjustment

The Si5351 DDS board uses a standard-quality SMD crystal as its reference clock. As such,
your operating frequency may be off by a kHz or so at 14 MHz.

PROCEDURE:

1) Tune yoruirgdbtiog 14060. 00 kHz

2) Installthe2-pi n female jumper at the | ocation marked
3) Connect a 50-ohm load to J1. A matched antenna is OK.

4) Apply 10-14V DC power to J2 via a 2.1/5.5mm male plug.

Upon power-up, the Hilltopper will put out full power (5W nominal) for 5 seconds. During that

time, rotate the TUNING control to match the tone
end of 5 seconds, the transmitter stops transmitting and a calibration factor is calculated and
storedi n U56s EEPROM. That value is retrieved on su

|l tds possible you woné6t find 5 seconds to be enou
remove-and restore- DC power. The 5-second routine starts over, allowing you to zero in on the
correct frequency.

Alternate method Connect a frequency counter to the center pin (and ground) and aj
D-C power. Adjust the tuning control as above.

: Remove the jumper at thedCALO6 | ocation w
Remove-and restore- DC power to return to normal operation.

The quick method:

Tune in a CW station a
maxi mum signal strengt
since you also need to work the tuning knob.

nd adjust trim cap C53 wusin
h at t he s a+thandefd operatibn, as t he

d he better method:

Power up the hilltopper (it starts up on 14060.0.) Set your big rig to 14060.0 and send a string of dots
(low power, please!). Adjust C53 so that the received pitch in the Hilltopper matches your sidetone pitch.
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Operation:

Startup: Upon applying DC power toRotdhtae hebddhonesoThiper , youodl |
indicates an operating frequency of 14060.0 Khz. If you tune above 14100, the readout will be in the form
of O61xXx. X.

Frequency Readout:

Push the d¢~u n c t swibch lriefly to hear your current frequency. The readout is at the same speed as
your keyer speed setting.

Tuning step size:

Briefly pressing the tuning knob toggles the step size between 100Hz and 20Hz. The power-up default is
the 100 Hz step size.

RIT: Push and hold the tuning knob down for at least a half-second. Atwo-t one s equemrercg,d 6boo
indicates that RITison. RepeattoturnRIToff-i t 6 s annunchaded by Obbee

TUNE Mode

Push and hold the Function switch for at least one second. (release the switch) The sidetone and
transmitter output turn on to allow adjustment of antenna tuners, etc. It stays in TUNE mode until:

A5 seconds has elapsed OR either keyer paddle is tapped

Paddle Reverse and lambic Mode A/B Selection (current production)

Applying DC power to the Hilltopper while pressing AND HOLDING the Function switch. Release the

switchwhen you hear O6R ?606. Tap either key paldohbténgwi t hi n 2
and t heswapdNexo, youodll hear 6B ?6. Tap either key paddl
Do nothing, and Mode A is selected. (Most operators prefer Mode A.)You 61l | t hen hear an O0AOG
confirm your selection. Your selections are stored in non-volatile memory and the Hilltopper proceeds to

normal operation.

Straight Key mode:
Uponpower-up, the Hilltopper fir mwa middefcomectiosonthbleyest at e of t
j ack. | f(2-pm) plugriousen,Ghat middle connection is grounded, and the Hilltopper automatically

follows the straight key or external keyer input.

Straight ke yAfted 3 seaorelokeydown, the transmitter output shuts off. Depress the
Function switch briefly to restore normal operation. The TUNE function works in Straight key mode but
returns to normal operation without operator action. The timeout provision is meant to protect the PA
devicesf rom a O0stuck keyd situation.

Alternate Startup Frequency:

Pressing the TUNING switch down while applying DC power to the Hilltopper yields a startup frequency of
14030.0 kHz.. This saves a lot of knob-twisting if you usually work the low end of 20M
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Receiver Schematic:
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