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ALIGNMENT INSTRUCTIONS

FOUR (4) PAGES OF ALIGNMENT INSTRUCTIONS FOLLOW THIS SHEET
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DX-2547

1.0 TEST EQUIPMENT

I. Oscilloscope (SOMHz)

L4 R LN P

. Deviation Meter
Audio Signal Generator
. RF Signal Generator

5.

. DC Power Supply (13.8V.104) 7.
8. Distortion Meter
9. Spectrum Analyzer

10.

ALIGNMENT

Frequency Counter (100MHz)
MultiMare (digital)

RF Power Meter (10OMHz.SOW)

L. PLL SYNTHESIZER / OSCILLATOR FREQUENCY ALIGNMENT

ITEM

REGULARTOR

VCO
VOLTAGE

AM FREQ

USB FREQ

LSB FREQ

TX FREQ -

AM OSC

LSB OSC
LSB 0SC

CONNECTS & SETTING

POWER SW/GND

Disconnect the “short PCB™ from

TP7. TP8 and TP9.

Set Radio o

CH AM RX mode.Voice Lock Setting
im 12 0" clock.Connect
Connect Oscilloscope to TP3

Set radio to CH 1
Connect Frequency
Set Radio to CH |
Connect Frequency
Set Radio to CH |
Connect Frequency
Set Radio to CH 1
Connect Frequency
Set Radio to CH |
Connect Frequency
Set Radio to CH |
Connect Frequencv
Set Radio to CH |
Set Radio to CH |
and short the Q34
Connect Frequency

AM RX mode
counter Pind

AM RX mode

counter to TP3
L'SB mode
counter to TP3
LSB mode
counter to TP3
AM TX mode
counter to TP3
AN TX mode
counter to TPS
USB TX mode
LSB TX mode
E&cC

counter to TPS

ADJUST

VR701
L14

L13
VCI

L20

L2]

L22

VR7

MEASUREMENT
13.8V
2.5VDC£0. |

Maximum Ourput
10. 240MHz+20Hz

16.27000MHz = 20Hz
16.27250MHz = 20Hz
16.26750MHz = 20Hz
16.27000MHz = 20Hz
10.69500MHz = 20Hz
10.69250MHz = 20Hz
H).69750MHz = 20Hz



1.2 TRANSMITTER ALIGNMENT
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ITEM
Limits

BIAS
CURRENT

SSB
TX POWER

Emission
APC
(SSB Power)

CONNECTS & SETTING ADJUST
Set Radio SSB Rx Connec:

Voltage meter to TP7 VR17
Set Radio CH 19. USB TY mode

MOD off  Connect Current meter

TP7¢+) and TPY(-) VRI2
TP7(+) and TP8(-) VRIO
Set Radio CH 19 USB TX mode

Connect “short PCB™ 1o TP7.8.9 145,44 42

Connect RF Power merer to ANT 40

Comnect AF SG 1o MIC Tack

Change Radio Band & CH From

Lo . A Band 1o Hi . F Band

CH I & CH40 for Testing

- MIC AF. inpur Off VR6
Charge to Hi A Band CH]

AF IKhz 30mv input MIC gain Max VRIS

MEASUREMENT

Dc 12.5V

[00mA

50mA

Power outpur Max.

All Band Balance

Spurious Emission
Min

Power over ]2W

Emission Min

Power outpur i1.sW
Alt CH LIS £ 1w



I[TEM CONNECTS & SETTING ADJUST MEASUREMENT
AM Set Radio CHI9 AM TX mode VR14 Power output 3. 8W
TX POWER MOD off  (AF Signal off) All CH 3. 8W=lw
S/RF METER Meter switch 1o S/RF position VRY Meter needle to
AM Set Radio Hi A Band CHI AM TX green bar Max
MODULATION Audro signal 30mV. [KHz to MIC VRI6 U5% All CH 5%
MIC Gain Max
1.3 RECEIVER ALIGNMENT
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ITEM CONNECTS & SETTING ADIJUST MEASUREMENT
Al Set Radio CH 19 AM RX mode Audio output Max
SENSITIVITY Voice Lock Set in {2 Oclock L5.6.7.8.9 > 2Vrms
RF gain Max . Vol Max . SQ.0pen 10.2.3
NB/ANL Off . Tone Hi SIN >10db

Connect RF SC to ANT jack
RF SG Set 26.965MHz . AM30%. luv .

Connect AF equipment to Ext. SP Jack

Change Radio to CH] L5.L6 All CH Balance
Change RF SG Freguency to 26.965Hz output >2V
Change Radio to CH4( L5.16 S/IN > 10dh
Change RF SG Frequency to 27.405\Hz

L)




ITEM
(SB
SENSITIVITY

LSB
SENSITIVITY
NB
ADJUST

AN
SQUELCH

SSB
SQUELCH

AM
METER
SSB
METER

1.4 OTHER

ITEM
Counter

Frequeacy

(onlv for “F”

CONNECTS & SETTING
Set Radio to Hi A Band CH! USB Rx
Yoice Lock Set 1n 12 Orclock
VOL. Max . SQ.Open . RF Gain Max
RF SG Set 26.966MHz 0.5uv MOD Off
-Change SG frequency ro 26.964Mhz
-Change Radio to LSB Mode
RE SG Set 26.975Maz 100uv MOD Off
Radio Set Hi A Band CH! AM NB ON
Connect Dec Voltage Merer -to TP!
RE SC Set 26.965Mhz Imv AM30% MOD
Radio Ser Hi A Band CHI AM Vol . Max
RF Gain Max SO .Max (tully clockwise)
RF SG Set 26.966Mhz Imv MOD Off
Radio Set Hi A Band CHi USB Vol.Max
RE Gain Max SO.Max (fully clockwise)
RE SG Set 26.965Mhz 100uv AM30% MOD
Radio Set Hi A Band CHI AM RF Gain Max
RF SG Set 26.966Mhz 100uv MOD Off
Radio Set Hi A Band CHI SSB RF Gain Max

ADJUST
LIl.12

VR4

VR3

VRI

VR2

ALIGNMENT

CONNECTS & SETTING
Set Radio Hi A Band CHI AM
Connect other Frequency Counter
to Main PCB TP:

Mode )

ADJUST
VCl(1in counter)

MEASUREMENT
Audio output > 2V
SIN > 10db

Audio output > 2v
S/N > 10db

DC voltrage to Max
(> 2V)

Adjust very slowly
STowly unti]
squelch just open
Adjust very slowly
Slowly untii
squelch just open
Meter needle to
.G -
Meter needle to
wg -

MEASUREMENT
TP3 frequency
Add 10.6954hz



FCC ID: C2R-DX-2547

APPENDIX 7

CIRCUITS AND DEVICES TO STABILIZE FREQUENCY

All 40 channels of transmitting, and receiving, frequencies
are provided by PLL (Phase Locked Loop) (IC3, RCI8719/RCI-8734)
circuitry.

The purpose of the PLL is to provide a multiple number of
frequencies from a VCO (Voltage Controlled Oscillator) with
quartz crystal accuracy and stability locked to crystal
oscillator reference frequency.

The reference crystal oscillator frequency is 10.240 MHz.

CIRCUITS AND DEVICES TOQ
STABILIZE FREQUENCY
FCC ID: C2R~DX-2547
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FCC ID: C2R-DX-2547

APPENDIX 8

Circuits For Suppression Of Spurious Radiatjon

The tuning circuit between frequency synthesizer and final
amp and "PI" network L31, C199, €200, L30, Cl195, (194,
c207, c201, Cc202, L29, C195, L28, C192, C193 and €239 in
the output circuit serve to suppress spurious radiation.
This network serves to impedance match final rf amplifier to
the antenna and to reduce spurious content to acceptable
levels in the frequency synthesizer.

o3 uit F I..!. Modulat i

A very effective ALC (Automatic Level Control) circuit is
used to limit audio gain so as not to over modulate beyond
90% The dynamic range of the ALC circuit for this purpose
is over 50 aB.

The output audio level is sensed by Q54, Q55, Q53 and ampli~
fier as a control signal in Q53 and Q55. The control signal
serves as a voltage controlled attenuator, Q38, Q39.

To eliminate modulation percentage variation due to power
supply voltage change a supply voltage sensor circuit is
incorporated into the ALC system.

DEVICES AND CIRCUITS TO SUPPRESS
SPURIOUS RADIATION AND LIMIT
MODULATION

FCC ID: C2R-DX-2547
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APPENDIX 9

PLL DATA SHEETS

DATA SHEETS FOR RCI8719 FOLLOW THIS SHEET

COPY OF PLL DATA SHEETS
FCC ID: C2R-DX-2547
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RCI8719/RCI 8734 DATA SHEET

DESCRIPTION :

_ RCI87I%/RCI 8734 is a PLL frquency synthesizer in a 18.pin plastic
dual-in-line package. The product is pin-to-pin compatiable to the MBS719 .

FEATURES ;

The RCI8719/RCI 8734 festures a reference oscillator/smplifier, a 1024
reference divider chain, a parallel programmable 8-bit counter, phase detector,
charge pump , and filter amplifier .

All parallel load inputs have interna] pull-up circuit . Combined with a
extamal VCO circuit each synthesizer block can provide all the remaining functions

for a PLL frequency synthesizer.

BLOCKPMGRAM: I ot g
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FUNCTION DESCRIPTION :

Programmable Counter :

Using. mechanical switches or electro

the dhf_ision ratio (N * ) as folliow :

nic circuitry program PO.P§ to define

) i P2 B3 Pa Ps P6 N
T 0 0 o o i 4

1 0 0 0 0 0 1 ¢s

0 1 0 0 0 0 1 66

1 ] 1 1 1 1 i 129
0 0 0 0 0 0 0 128
1 0 0 0 0 0 0 129
0 1 0 0 0 0 0 130

3 1 ] ] T 1 0 191

* FOR RCI8719 64sNx 191
RCI8734 64<N <127
** '1'=0OPEN
'0'=GND

Divider :
The reference frequency (¥r)is divided by 1024 from oscillator input pin .

Phase Detector : _
LM output 'H' when reference frequency (Fr ) and programmed frequency
( Fp ) having phase error at falling edage .

Charge Pump : .
DO is u tri-state output pin. It is dependent on Fr and Fp.
When Fr>Fp DOQ="H ( source current )

Fr=Fp DO='Z (high impedance )

Fr<F§ DO=T'(sink current)
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Filter and Ampliﬁer: _
Pin1.Pin4 are two amplifiers . The output of DO is filtered and amplified
to control the external VC O circuit .

ABSOLUTE MAXMUM RATINGS :

Parameter Sym . Range Uhits
SUPPLY VOLTAGE VDD | -03--+120 \'4
INPUT VOLTAGE Vi «0.3--+VDD \'
QUTPUT VOLTAGE | Vo -0.3 -+ VDD V
OUTPUT CURRENT | Io . +10 mA
OPERATING TMP . Topt «20--+80 °C
STORAGE TMP. Tag - 65 as +150 oC
ELECTRICAL ‘CHARACTERISTICS :* -
Paramieter Sym. Condition Min | Typ
INPUT VOLTAGE Vih 65 |
PO-P6 : FAin ; Ai : Qin Vit : ‘1.0 v
INPUT VOLTAGEFin - | Vr peak to peak 0.3 : \'4
OUTPUT VOLTAGE Voh | Joh=.05mA | 75 ‘
FAout: Ao Vol Iol = 0.5mA 0.5 \'s
. OSCILLATOR OUTPUT | Voh Cl=C2=60pF | 6.5
VOLTAGE Qout Vol ) 1.0 v |
SUPPLY VOLTAGE VDD 7.8 82 \'
OPERATE CURRENT IDD o 9.0 " mA
INPUT FREQUENCY Fmaxp | Fin(Pin 17) 4.0 MHZ
Fmaxq | Qout (Pin 8) 11.0 MHZ

* @VDD=80V T=25C"
** FAin=Ai= 0V Fin = ] MHZ ; P0.P6 OPEN ; Qin-Qout CONNECT
10,24 MHZ CRYSTAL OSCILLATOR ; C1 = C2 = 60 pF
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APPENDIX 10

FINAL RF AMPLIFIER DATA SHEETS

THREE (3) PAGES FOR 2SC1969 FOLLOW THIS SHEET

FINAL RF AMP DATA SHEET
FCC ID: C2R-DX-2547
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MIDLAND CONSUMER

A

'25C1969|

* »

N DR | " NPN EPITAXIAL P

LANAR TYPE.

DESGRIPTION .
45C1968 is a silicon NPN epitaxial planar type transistor designed

OUTLINE DRAWING

. D T
Dimensians in mmM

: e p.:{jfn_a.-.i-}—' .

for RE power amplifiers on HF bind mobila radio applications. RN U
. . . . . e 1x0.7 . #1.6x0.2 - .
FEATURES L _ Lo, > CoT e
s High power gain: Gpe = 1248 ' -’ b e )
@Vee = 12V, Po= 16W, f = 27MHz. ' e it ; —® -

s Emitter ballasted construction for high reliaiblity and goad i-w

performances. . - %
e TO-220 package similarly s combinient far mounting. o
e Ability of withstanding infinite load VEWR when operated at <7

Veg = 16V, Po = 20W, f = 27MHz. St )

-

APPLICATION - ' ' PR =
10 to 14 watts output power L

elass AB amplifiers applications
in HF band. ~ .

.
Y

‘o pase - v

(D COLLECTOR (FIN)
) EMITTER .

) FIN [COLLECTOR)

ABSOLUTE MAX'MUM HATINGS ('Tc-='25‘cuntmomemi:.aspsiﬂed)

Syimlal Pacameres Cunditions Ratings It
Veuo Collector to basn vollage 60 v
Veuo Emitier 10 Base vOITIOS ! 5 v
VoEo Collector 10 emitter veltage Ape = 5 v
Ic Cotlector gutrent , . [ A .
. . . Ta=25C AT v
Pe Callecsor dissipanion -
. Te=25C 20 wi
T Jurcuon [Empctalue +150 M+
Tsig Siarang tompur Alurg — 55— +150 c
RAihea Junclion 10 amoisal . 13.5 WAL
Thermal redritance .
Ah-w Junclion Lo case 6.25 oA
ELECTRICAL CHAHACTER|ST1CS (T =235'C ynlezs otherwisa speciticd) T T i ’
Lamits
Symanl Py gmeter . Tes) conditions — ~—1 Lini}
. ! Min Typ [SEE
Vigarcen| Emitter 10 haw b cakelawn valiage 1g=5ma,lg=0 5 ) v
“Nimaicao| Culiettor la bute breakdevn vollagt Ig=1mA, lewl . 8O v
Vigmycea | Coflesior o emitier Drnakdove voilage [ 1c=10mA, Rgg = 2% LY
Lmn Cotlaciar Eualt qurrent Vep =30V, lg=0 103 . pA
ty b Ematiar cutoll curredy vgps4v,ic—0 100 F21-)
I g L0 tarwded curtant g ® Ve =12V, Ig—WmA 10 50 140 -_
- - . w ] —
Pa Cutguit AOWNT - |17} 1.} v
o  — { Ve =12V Pin=Ty, fdTMH2
fie: Conerler elliciyney E0 1] o5
w Mule Puls st Py ™ V5l Hyty * B ye ¢ L heanion, om % N o o )
beg |- 109—25 | 20—19 35—19 | ss—1aj9c—18d

oo



