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,@GENERAL ,

. The Daiwa Automatic Antenna Tuner model CNA—2002 marks an major advance -in
amateur radio. For the first time, the radio amateur is ‘offered a.
high power automatic antenna tuner which will rediice the SWR to
- less than.1.5:1. This new development is made possible by
Daiwa's advanced technology coupled with long experience . in this
field. . E '
(@FEATURES

1.1Light,‘compa¢t and. high power Automatic_Antenna. Tuner, the mocel . ..
B CNA-2002 is .now available. In spite of it's small size, high
-g'voltage varlable capACLtors are equipped (TV 6kV)-.

. 2;,A troidal core current transformer is used for thé detection of
Forward power and Reflected power. » SWR measurement with very
- good frequency response between 3.5.— 30 MHz is .assured.

3. The unique Daiwa cross needle meter is fitted on the front panel.
It can read Forward power, Reflected power and SWR at .a.glance.

,4. A Pi network is employed as the tuner circuitry which sUbstantially.
reduces harmonics radiation and TVI. (The band pass effect of the
- CNA-2002 is shown in Fig-12.) Lo

5. Two Fine Tuning controls are equipped in parallel with main variable
capacitors.  These can be adjusted manually7to 1:1 SWR ratio, after
the circuit has tuned automatically to the SWR of approximately 1.5:1.
Variation of antenna impedance at band-edges is easily compensated.

f6.,The,bui1+$in dummy load can be used for tuningthe transmitter.
(100W, 1 min. rating.).
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SPECIFICATIONS

SWR/Power meter circuitry

I. Frequency COVETAZE tuuuuieireeeeeesenanaennees e 1.8 — 30 MHz

- 2. Input/OUtput impedance . .vuern o e et . 50 ohm
3. Power rating e PP P e 1 kW CW
4. Meter scale ratlo, Forward vs ReflecLed power ....... e 5:1
5. Power range ettt Forward power: 20/200/1000 W
" " : ...; .................. Reflected power: 4/40/200 W

6. Meter accuracy = = iieeieeaiaien.. feeeeape..s *10% (at full scale)
. SWR measuring range .. e, e PR 1:1 &« infinity

8. SWR detection sensitivity }..t.t.....,..................?..,;. 4w

Tuner Circuitry

' Frequency . .- [ e e .3.5,7,10,14,18,21,24,28 MHz

1.
2. Input 1mpedance : e e e e ee e we.. 50 ohm (unbalanced)
3. OQutput impedance  L........... 25 -~ 100 ohm (unbalanced) on 3.5 MHz
' e 10 — 250 ohm (unbalnaced) 7 — 28 MHz
A at VSWR below 1.5:1. e
4. Power rating B CW: 1kW (50% duty)
- e SSTV,RTTY: S00W (10 minutes )
e ettt AM: 500W (10 minutes )
5. Proper input power for automatic tuning ..... DR 5/10/50W (3 position )
6. Time réquired for tuning A e e .:. Less than 45 sec.
ot .
Sundry
1. Input/output connector = ........... e et . S0-259
2. Dimensions i e e e e e e 225W x 90H x 275D m/m
3. Weight ‘' - e [ e F 4.3 kg
4. No. of output port e ettt e e, et Two
5. Bummy load i e 100W, 1 minute rating
6. Circuit fuse R T T 0.3 -A
7. Capacity of linear amplifier disable terminal .............. DC 60V, 0.5 A
8. Power:consumption e @t e 13 8 V DC (11 ~ 16 V) 0.2 A




() OPERATION

Forward and reflected power on the antenna feedline are detected %
at the detecting circuit. DC voltage which is proportional

to the each power is applied to the cross needle meter and the
control amplifier.

The cross needle meter dlsplay° farward, refleétéd and the SWR.
31multaneou31j ¢ Each needle is driven by the forward or reflected
" power independently and the crosq1ng point of two needles indicates

the SWR.
¥ DC voltage derived from the reflected power is applled ‘Lo the
control amplifier at the same time. 1t is compared with the
pre-set reference voltage. The difference is processed in the
control amplifier, causing the motor to turn. The”motor is -
- connected to the two variable tuning capacitors through the reductlon
gear train of 30:1 gear ratio. When the SWR reaches below 1.5: 1,
the DC voltage becomes lower than the pre~set voltage and the motor
comes to a stop. . i £ CANTL ANT.
- T~ - = = . - - T T T m e e e e ' =
, ) : . TUNER . Antenna Selector |
i . ; (mennd delector
1 - PR y o .
C A Ry RE , U - D o
( Fig-1 ) | Power detecting- (OG-~ ),-/ N 9/% A e
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L_| Conirot Maowor - o - 5 !
! . Amp. Mutor ! l_ - - : . -
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Cross { DC Regulator } l
Needles . . -
Meter, ] ) . ) !
. . . - | PDC ARV N ]
. : L o m = — - L e
G CONTROLS  (Fig-2) . " , -
; s l | Bttt I
I;ANI)' Select the bund. in -use ; ANTENNA : Select. amiennu 1. 2 or the built-in § 1 LEDs_: Indicates tke meter range when LINE switch _
) N ‘ ] i S i demmy load. ' : ‘ in turned ON.
; j
e !

Oberilliun indication LED :- Lights up when the
molor is in operation.

Uross Needle SWR™ Power meter : hmurd pouer.

Refiected power and SWR cun_be read simultune-
sy 1

N

s e 12 e oy = s e

e

! -OPFRATION  button: Activites the  automatic

‘Fine tuning: Reduce the SWR to the minimum
tuner 1o hring the SWR 16 1S 10 | or hetter.

pussihle.

N '{

; ' . ; H

. . . y Rungebution Meter range is chi mpd ThW. 200w : ) . T i

FINE swuch : Power is supplied to control cirew- Uar 20W Tal wale. ) - Turier swich: The tuner C”Cl{ilfy is connected ‘bet- l t
¢ o . . y . i . ween antenna and transmitter in the "ON™ position . £

iy when turned ON and removed when turned ; Nnu ) Rf\!\(yl BUTTON . } | . bd ! ot e R 2l , %

: : . . . 1oan ~passed | N 5 i

OF The linear amp. s disabléd while 200 20w ’“ ¥pas; p : i
range. (Reter 7 Remuste contral terninat) L_ '\ ! ‘

% i

L. . . A !




(DCONNECHON
(1) Connect an antenna to the connectors of ANT—l or ANT 2 on the
rear panel. :

{2) Connect the supplled black and red leads (with a plug) between

. the DC 1nput socket on the rear panel and a regulated power supply
- : (13: 8V) (Red —-Positive, Black -= Negatlve)

a
! !

. (30 Connect your transceiver to the 1nput connector (TR) of neér panel
‘with' 750, ohm coaxial cable. e - - -
4, o (** Use of ‘a lowpass filter or bandpass fllter between the transcelver

and the tuner is recommended for resolving TVI.)

: i
)

(Fig-4)
' ANT

ANT

Remote Control
Termina

b in no. 1 s ,. ' L

Pln no.a

o
{ Linear Amp. . B Transceiver - )

“Red lead” : - B
)
" Reguiuted %
DC Power . - ) - o
Supply - .3 - - :
&
. : : i T : ) DC ihpui socket : For & re.c-;ulalcd power s;:pply of i b
Input power seleuur To selccl (he .lppmprl.ue Rcmuu: l.umrol terminal : To conneu 10-the: sl.md- 138V DC (1 1-15V)... A pair of connecting. wires. § . S
range. .m.urdmg lu lhc oulpu( pow:r ol your A7 T h) circuit-of a lme.nr .xmp S is >upblicd A fuse for DC power. tine-is located |- -
{ransmitier. = : : R i - : ’ on the PB of the DC rcgul.nor msnde the: c.nbmcl of -
- o the tuner. :
11
]
| I
1
Output connectors : Connect an antenna vr.dummy .
load with the UHF connectdrs. 50 ohm couxial lnpu‘l connector ; €onnect 10 a iransmiuer. 50 ohm
cable IRGSBA U etc.) should be used. c"“"'_‘_'l cable shold be used.
B\
| I T T I S
[ . o . . i L H -
Fuse “for the dummy - load -protection: A™ fuse 0 ) l B L - - B R
; " 11.3A) 13 eyuipped. The fuse will “he blown. up oL - B SR e - S I GND terfanal:: Connectto good earth ground with :
‘ when upcr.ued Lunlmumuly more than IOOW ' . . . - " heavy wire as short as pussible..
minute. . . - B ’
4 - Y -




(DREMOTE CONTROL TERMINAL _ (CONNECTION) - B

- The linear—amplifier can be disabled
while RANGE button is in 20/200W
positions, by connecting -linear
stand-by control cable to the
Remote Control Terminal (Refer to
Fig-4, Fig-5 & Fig-6) @ O ®

Transceiver j:qv Linesr Amp. ::t CNA-2002 — .
b o )

CONNECTION FOR A LINEAR AMP. WHICH HAS NO STAND—BY CONTROL CAPABILITY

(Fig-5)

The power relay for controlling the linear ampllfler must be of 12 volt

type. It must have ample capability to handle the power requirement.
of the linear ampllfler in use. :

NOTES FOR CONNECTIONS

-1. Never attempt to use the SWR/Power meter circuitry beyond frequency
range of 1.8 - 30 MHz Insertion loss will increase at .these
frequenc1es and- accuracy of ‘the meter w1ll be’ 1mpa1red

o 2 Use only 50fohms coaxial. cable for connectlon
- the accuracy of the mete S

'Thiéiwiiiﬂﬁéintain'”‘d

1 3. For_accurate power measurement,

use 50 ohm re51stlve dummy load
VAZ'Uée*iﬁ'BV"DC”(ll lSV} WET1n reguldted power supply
',the voltage before connectlon

5 A béihﬁ should.be used dn feed llne
type antennas :

.NOTES BEFORE OPERATION

i‘ Please read carefullx before operatlon

Power ratlng of. the CNA—2002 el : m
‘SSB: [2I5. KWIPER - (0 mlnutes) (Normal speech:and no
SCW:: I°kW (50% duty) . .- . ‘
SSTV,” RTTY: 500W (10 mlnutes) : L _ o
AM 500U (10 mlnutes)zﬂ;;def . A : -

pndéessing{deVice ;

(1) The above spe01flcat10ns are correct whenthe tuner is tuned to

-, an SWR of below 1.5:1. Power rating is different on each mode and
band. Yourshould confirm power ratlng for your operatlng mode and
band before operation.
(2) Exceptionally high- Voltage may be generated in the CNA-2002 mhen a
poorly matched antenna is connected to the tuner, or it is operated
without ‘connecting an antenna, components of the CNA-2002 might be .-~
damagedby the high voltage. . -
(3) Dornot- change -position of the sw1tches "BAND", "ANT" or "TUNER .ON/QFF'
with RF -power on . the tuner,. Do not uransmlt when antenna is dlsconnected
“from the tuner. . . ¢ - =
(47 Occa31onally a noise may be heard in your receiver whlch is generated
in the DC-DC converter. In such cases, turn off the CNA-2002 line switch

(5) The CNA-2002 does not function properly when an antenna withSWR of
higher than 5:1 is used.




R lReferrlng ‘o F1g—8 the meter 1ndlcates Forward power :of +1:00- watts and
1Reflected power Of 4 watts.;a 7100. = 4.=
'power 596! wattS’;‘*At the’ Crosslng-p.lnt of the*iwo needlesy the’lndlcatlo =
'1s the SWR 1.5:1 ..~ i ) : FE — A ’

'*‘;;below LOOW, Fominutess)

OOPERATING EXPLANATION R o

The- CNA—2002 con51sts of the SWR/power meter together with automatlc antenna
tuner circuitry. The tuner circuitry can’ be by-— —passed by pressing
TUNER .ON/OFF button’ on the front -panel, and the SWR/power meter circuitry

_can be used 1ndependently while the tuner is by-passed.

10-1 SWR/Power meter independent operation.v :

(Flg—7) ' o i © Tuner by-pussed-

Trunsceiver gl O-——— | Detector - \Q/g ' .
- ] 0——1—% —-O [o}}
: s l . % Dummy
5 TUNER
Crom acedle meter

(1) Set the switches as follows: : )
LINE . . . OFF or ON. (The LEDs do not light up when LINE OFF, however
the SWR/Power meter can be used regardless of LINE switch p051t10n )
‘RANGE . . . 200W : :

TUNER . . . OFF (By-passed) ' .
ANT . 7. . DUM. (The bu1lt—1n dummy load can- be used at 1nput power,gx' s

7z

****Tune your transmltter'eiPA stage.

" (2) ANT . . . Set to ANT-1 or ANT-2.
RANGE . . . Set to approprlate posltlon accordlng to the transmltter s
}output power. A P

N (3) Transmit: ‘the transmltter..f~gp . : .
. Forward: power and reflected power can be‘read on: the meter, and the
'SWR ‘carn be read at-.the - crosslng p01nt of two needles 31maltaneously,

'(4) Measurement of effectlve radlatlon power

”!To measure effectlve radlated power;: subtract reflected power from
’;*Forward power (cable loss 1s-not 1ncluded)

-96-watts: The: effectlve radlated

(Flg—B) R - T -- e
. "'7-3' S '., - -+~ 10-2 ‘Automatic.tuning operation.-vii(FRig-9):
~ - PN D = ' ’ o

ARG 4 - W v e | el T : ER
\::;\:' ,,” w . 20 X - @ Cross needle meter
200w | %10 ~ - ; o
2hW | x100 - - ST )
@ 2 1
© l — O Transceiver

-

Antenna

 Dummy. ™

o \  ACs73500 ﬁK " Tuner "ON* . - ’
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I i1 AUTOMATIC TUNING SHOULD BE DONE OMLY w(TH
LINEAR SWITCH “OFF” OR “ST-BY” POSITION . '

(1) Pre-set the controls aé’foiLows: -
CLINE oo ON - ST
RANGE . . . 200 or 20W (The LED 1ights on.)

=7 AUTOMATIC TUNING CAN BE DONE I'N. 200W or 20W POSITION _
-------------------------------------I»
TUNER . . . OFF = ’ .

BAND .; . . Set to the band in use. -

ANT . . . DUM : '

FINE TUNING . . . Sét to 12 o'clock position,

(2) RANGE ‘. . 20/200W — - -
(3) Adjust the output powerxof:the trénsmiﬁter»to 5, 10 or 50W by
the transmitter output control.

 The. recommended power for automatic tuning is as follows:

100 47200 watts - S0+ 750 > 10 %5 watgs i 0
50 X 100 watts .- - 10 ~-5 watts - : -
10 watts - o 5 watts’

fTransmtttéfﬁs}ﬁém%ﬁgrjouﬁﬁhtffa?dwéf‘6ufput‘recommehded-fdr'tﬁniﬁ

"becreése the:pbwer;output*is*afprotection'Circuitfof"fhé‘tbansmitter;is
activated whilstféutotuning."; ’

- The CNA-2002-can not be tuned at ‘the positiehzof powsr: range 1kWi
”AutomaticitUning:éanfbe“dbnefonlyiatﬂthe-20Wf6f.ZOOWFposiﬁioh;d”iﬂ )
~ Pleasé make siire .of-the pbsitidntof.power'rénge3bef0re'stgrtingu;au
automatic-tuning: -+ .- L T o B

oL ST-BY LEY
- DUM/ANT=3/ANT-2:7=2 T - ST
Set the ANTENNA selector switch to ANT-1 6r ANT—-2 which ig- o
~in use. EEleaééTmakersure;that;tbe.SWR of*.the “‘ahtennd connected:
is bélow%SSI., The"dutomat10fantenna%tunen.caﬁ’ndt tuné :when:the SWR
- of an antenna is_higher than 5:1. . : o

HayTX
ANT . .¢

SON-. L

- (5) TUNER . :: e T e e e T
ON(53 10 0P S0 WAt Ea ) ma TR~ e T

¥ "Transmitter

Push the OPE buttorn.

The motor will start to rotate.

. “The OPE indicator LED will light duping
‘*motor .ratation. ' & Hrne

(6? The motor will stop at around an SWR of 1.5:1. To lower the SWR,
?diUSt the fine tuning knobS_alternately,'until the SWR decreases to

7(7) Adjust the P.a, tuning'of the transmitter for maximam power.
(8) w IR rises hioh SR -
hen the:SWR-rlses;thher than 1.5:1 when changing frequency in the <]
iam§~band, the SWR can be compensated by adjusting the fine tuning :
nobs,

—8—




Please make sure. the RANGE switch is set to proper position before
"~ Transmitting on-air.

NOTE Automatic tunlng ‘is only done with LINE switch: ON, Power range:
20W or 200W and TUNER: ON :

If following’ condltlons occur, please carefully read each clause for
your reference

(1) If auto tunig istops beforeﬂthe“SWvaomes to 1.5:1 or less.
*Input power is too low for auto tuning . . . Refer to 10-3. .
¥ The protection circuit of the transceiver is activated . . . Refer to 10-3.

(2) Auto-tuning has not stopped 1 minute after operation started.’
* A poor matched antenna is connected. The SWR of the antenna is
higher than 5:1 . . . Please adjust the antenna s SWR to below than
(Please refer to 11-2) .
*A hlgh level of spurious or harmonic signals are contained in the
transmitted signal. . . . Use of a lowpass filter or a bandpass filter.
is suggested.
* Input power for auto-tuning has exceeded the proper power . . . Refer to 10-3.

*¥*If the auto-tuning circuitry becomes faulty, you can operate it manually
The motor in the CNA-2002 will ratate while pushing the OPE button, and
'the CNA—2002 can be tuned to the “best: SWR manually.;a,e

11 PRECAUTIONS AGATNST-TROUBLES:.:
hl

F1-1 Erroneous operatlons by RF oscillation.

(l) RF oscillation in a regulated power supply

(2)_RF oscillation.at. the-. power=supply. .circuitry of the CNA—2002.@;u:-»
7(3) ‘RF 0501llatlon by leakage current -from' arrtenna. feeder NEA TR
*Precaut;ons fOrifl) and;(zj.
- Connect .by—pass-capacitérs. on the DC line and.use.a.line .filtér.in the::=
AC: power-kine, wind the "AG power cord:at least 10 turned on a:ferrite’
'toroldal core ( U= 1OO mlnlmum requlred) : -

Useza balun in your antenna ; .

,W1nd the coaxial cable of your antenna 10 turns on a. tor01dal ‘core ( u—lOO
mlnlmum required) s . o
Conncct»thetequlpment “to good earth ground withiheavy wire.as short: as: e
possible. -

11-2 When:the SWR can not be reduced.

When the tuner can not tune the SWR ‘below 1.5:1, please check the following.
~ points. - : :

1. Spurious or hapmonlc s1gnals -are contained in the transmltter output

- so the SWR will. belnotlreduced :

Please check and reallgn your transcelver if necessary o g

2. The antenna.is not resonant on the band in use.
Please adjust the element length of the antenna.

—9—




(Fig-10) : , T - - .
Element length is . T e
SWR longer than fexunating poing
; e . i . I:'lv:mcnfl m{g.’ﬁ.i,
1 i A on the resonating
; i opeine T
. : :
) E
[
S
II - - Element lengih-is
s . \I_/ __i - . dhort thun resonating. - R
. . . T * puint. -
(REFERENCE-1) o '

The power meter 1nd1cai:1on

The power meter indicates the mean vaive of outiput power.
For the measurement of power in SSB mode, a'single tone signal
or centinuous wave is required as input’ for microphone amplifier.

* When a voice signal or two tone is applied, the ‘indication of the output
meter is 40 - 50% below that of single tone.
By whistling into the microphone’the meter will indicate the same power
as continuous wave. '
The tolerance of a metér is indicated as * xxo at full scale i.e. in the
case of a meter tolerance.of *10%, this would indicate an error of +2W
f:,. . at fu_J.lz..;sgal.e‘;._peadi:ng.fof»_".;ZC)W;‘:, #-However;=this~does not mearn that the <rron
o is.RLAW At 10W or 30.1W at 1W on the. same meter scale” 7. :
' (REFERENCE- o ,
S'WRV_i‘é?;'Eél‘Eﬁlated by followingr equations.- )
SWR— Pf ¥ Pr T o Pf: Forward power
o - Pf=:Pr- Pr: “Reflected power: =
| Referito Fig T
~The “me
="1.5
—_'(REEERENCE-’S);-~ ; - =
" SWR=1.5:1 means, the reflected power s_haf-es 4% of the output .power. ";":"
) SlVRfl.?_;l ﬂ.{near‘l,s -the ‘ref}ectrs\dr'power shares "1% of the ‘outputipoweri -
Compatl_ngv;-ty:plca.l."‘e,abl-e::.loss swith:the A oss -due “to- the “SWR; the “SWR loss
¢an .be negligible. - . .
r . yuom
(REFERENCE-4) (Fig—-11)
7 ~ 10¢8m - - -
; ) ’ : - 1 (7 MHz wned. in)
. . . ~2008m
“Attenuation characlLeristic . - 1o
of the CNA-2002. e . T TAT 7\
T N A AN AL
] : : o . S ~500Bm {— - - W '
P By o ( - - . - . RN 1 T
0 L OMHz - SOMMZ 120MHE  roMmr  z0MHE

IMHT

. -10- .
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