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1.l SCOPE

Users ofthis manualshould have a basic understanding of radio and digital etectronics_

1.2 1NTRODuCT10N

The RF-1310 is a high performance fully synthesized independentsideband exciter_ The microprOcessOr based

design makesthe RF‐ 1310easytouseandmaintainwhileensuringtheunitwilimeettheneedsofthefuture、

Theexciteryieldsanonlina1 100mVV RFoutputoverafrequency「 ange of 405 kHz t0 29 99999 h71Hz. it is
compatible with high perfo「rnance transrnitter systemsinciuding the RF-130,RF‐745′and RF-1130. The RS-232
and RS‐422 compatible remote controli∩terface allows the RF‐1310 to be used in cOmputercontro‖ed′
inte9rated co「lmunication netwOrk5

The RF-1310 offersfully programmable or manual operation up t0 10o channeis can be preprograrnmed

with frequency,operating moder audio source′and Output powerlevel A front panel keypad is prOvided to
make qui(k,accurate channel and frequency selection  々Frequency setections can be madein 10 Hzincrements
across the entire frequency「ange Moderaudio source,and carriersuppression ieveis are selected by push‐

buttons Operatin9間 OdeSindude USB′ LSB′21SB′AME,FA/1,A/1CX/V,G/V′FSK,AFSK′ and 41SB(optionaり 。 Large
front panel vacuum fluorescent displays are used to display Operating parameters

Power amplifier mOdes and outputlevel are cOntrolled from the exciterfront pane十_ The PA outputievel(an
be atte∩uated up to 50 dB in l dB steps via the exciter's front panel keypad The exciter can prOvide auto―

rnatic power controlin systems、ハ′here powerlevei feedback lines are present_

The built‐in test equipment(BITE)feature diagnoses and isolates fauits to the rnOdule level. Easily under‐

standable fauit codes are displayed to identify faulty assernblies

MaiOr assemblies are easily identified and replaced_Maior assemblylocations are shOwn in the Maior

Assembly Location and intercOnnect section of this manual

Optio∩sforthe RF‐1310 include:

●    Delay compensated filters, RF‐1311‐02

●    intern31 pOstselector, RF-1317

●    4 1SB operatiOn, RF‐1314

The advanced des19n ofthe RF‐1310ExciteraliowsittObernodifiedandadaptedtospeci31applications

Harris/RF CommunicatiOns Systems Division specializesin deveioping cOfmplete system pack3geS tO rneet

customer needs QueStiOns(oncerning any special requirements shOuld be directed tot

Har「is Corporation/RF Cornmunications Group

1680 University Avenue

Rochester′New York 14610′ ∪SA
Phonei(716)/244-5830

Cablei RFCOM, Rochester′Ne、A′York
Telext 978464

1‐1/1-2
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2.1 lNTRODUCTiON

The fdio胡ng paragraphs pro萌deunpacttngandhsR謁
掛協歓将」温『選!pmentin主

創闘On,mounjng
i n s t r u c t i o n s , i n t e r c o n n e c t i o n  d a t a′a n d  i n i t i a l  s e t u p  a r

2.2 UNPACKlNG ANDiNSPECTiON

Carefully open the shipping carton and check the cOntents againstthe packing list secured tO the outside of

the container inspect a‖items fOrs19ns of damage lmmediately notify the carrierif any damage is

discovered, Save aH packing rnaterial for possible reshipment

2.3 ANCiLLARY KIT

iterns that are supplied in the RF‐1310Ancillary Kit,10121‐0021 are listed in table 2-1.

NOTE: The twO D connectorshells are provided with variOus sized grornmets tO

accommodate different sized cables,

艦種艦 魯辮  旨慈繋縄縄繹静

]辮灘 1縛晶掛鵠!拙混腿滞端 芋路監
c o v e L  S e e r 製 " f O r s 萌 k用 ∝ a t  o n 碓 ∞ m e c t p t t c 辞 よ

飼 k h  m a y  b e  a c c e t t  b y r e m t t  n 9 t h e t o p

Table 2‐ 1.Ancillary Kit(10121‐ 0021)

Part Number Description

５

５

５

５

３

１

１

１

１

１

１

１

F03-0002‐005

F03‐0002-010

F03-0002-019

F03-0002‐022

」65-0008-103

W‐0023

Z80‐0001‐000

919‐5000

」22-0001-001

」22‐0010,000

」55-0015‐825

」55-0015-837

Fuse′ 1/8amp′ siOw_blow

Fuse′ 1/4 arnp′siOw_b10w

Fuse′ 1 3rnp′si Owv_biOw

F u s e ′3 A G ′1 - 1 / 2 a m p ′s i O w _ b l o w

」umper

Cord′Line′6 feet

Tool′Tuning

A/1icrophOne

Co∩nector′Type D′25 pin

Connector′Type D′3フpin
Shell,D Co∩nector★

Shell′D Connector★

2-1
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S l
AC tlN〔
SE LECr

SW TCH

F19ure 2‐1.A23 Ac Line Select Switch Location

2.5 MECHANiCALINSTALLATiON

The RF‐1310rnaybestackmountedorrackmountedintoastandard19-inch equipment rack,See fi9ures 2-2

and 2‐3 for mounting inforrnation Note thattwo different rnounting brackets are supplied for rack

mountin9, PN 10073‐1010fitstheleftsideoftheRF‐1310 and PN 10073-1 01 4 fits the right side_The detail

drawing in figure 2‐3 shows the lett side bracket_

2.6 1NPUWOUTPUT CONNECT10NS

The RF‐1310Exciterisusedinatra∩srnitti∩g system independent of ali other equipment_ lt requires power

and Exciterto PA connections Otheri∩put/output co∩nectors are used to expand and irlteO「ate features of

the exciter input and output co∩nectors are showvn and described in f19ure 2‐4

一性

■2 4  V  P O W [ R  S U P P L Y
101215800

2‐2
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(

SECURE SLIDE MOUNTlNG

BRACKETS TO SLIDES(80TH SiOES)
AND TO RACK AS SHOWN IN

EXPLODED OETAIL DRAWiNG

LEFT 8RACKET FRONT
DETAIL_

10021‐1023
N U T  B A R

◎採)=Э
一

ヵ
1 0 ‐3 2 X 3 ′8 "

~ 的
1 0 3 2 X 打 げ F L A T  H E A D

10073‐1013 BRACKET ASSY(LEFT BRACKET】

1 0 ・3 2 X 3 ′3 ″

~ 的

l 随 2 X 神 軒 臥 T  H E A D

RACK ScREW CHANNEL

2051N〔 52 0 CM)

＼
_

SECURE St10ES TO RF‐1310 USiNG
N0 10・32X3/8PAN HEAD HARDWARE(6)

RIGHT SIDE

2‐4

Figure 2‐3. RF‐1310 Rack Mounting Details
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」8

REMOTE

CONTROL CONNECTOR

RS‐232

」10

A U D 1 0

l N P U T S

」9

REMOTE CO NTROと

CO NN ECTOR

RS・422

A15Tl

LINE TRANSFO RMER

■ ′コ

A15F Ll

A15A2

PS HEATSiN K

ASSY

■台

"

。◇

」1 1

SYSTEM PA

CO NNECTO R

AC FUSE

」2

EXTERNAL

iF INPUT
」4

EXTERNAL

STANDARD
lNPUT

AII RF lype cOnnectors are standard

described in tables 2-2 through 2‐6

」3

1NTERNAL

STANDARD

O UTPUT

1310‐047P

F19ure 2‐4. RF‐1310 Rear Panet Connections

BNC,50‐ ohrn connectiOns,AIl rear panei connectOr pins are listed and

ヽ こ ユ ニ =‐ !ャ

Table 2‐2.Coaxi3i COnnectors

Connector Function Signal Type

１

　

２

　

３

　

　

　

４

RF Output

ExternallF in

internal Frequency

Standard output

External Frequency

Standard input

405 kHz‐ 29 99999rMHz,100 mX/V PEP′ 50 ohtts

455 kHz′ 50 ohms,22 mV「 ms

Approximately 5‐ l Vrms/50 ohmsl,5′ or10 MHz

l′5′or10 MHz‐ Depends On internal Standard

Approximatety 5-l Vrrns/50 ohms.

B N C

8 N C

8 N C

8 N C

2‐5
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Table 2‐3.Connector」 8,RS‐ 232 Remote Controt Signais

Connector Pin Signal

Exciter

input or

Output

Description

J8-1

」8-2

」8-3

」8-4

」8-5

)8-6

」8-7

J8-8

〕8-9

」8-10

J8-11

」8-12 through」8-14

」8 - 1 5

」8 , 1 6

」8 - 1 7

J8-18

」8‐19

」8-20′」8-21

」8-22

」8-23

」8-24′J8-25

5 H I E L D ( G N D )

RS-232(DUT

R S - 2 3 2 1 N

FSK OUT(― )

FSK IN(十 )

ID0

RS-232 SlG GND

IDl    ~

ID4

BAUDl

BAUD2

NC

ID3

1D2

lD5

lD6

GND

NC

BAUD 3

BAUD0

NC

Ｏ

１

０

１

１

　

１

１

１

１

　

１

１

１

１

Shield Connection

RS‐232 Transmit

RS-232 Receive

FSK「uodem,600 ohms

FSK A/1odem′600 ohms

Remote ldentifi(ation,Bit 0

S19nal Ground

Remote ldentification′Bit l

Remote ldentification′Bit 4

Remote Baud Rate,Bit l

Remote 8aud Rate′ Bit 2

Rernote ldentification′Bit 3

Remote tdentification′Bit 2

Remote ldentification′8it 5

Remote ldentification′Bit 6

G r o u n d

Remote 88ud Rate′Bit 3

Remote Baud Rater 8it 0

(」8 is・3 25 pin D connector′ PN J22‐0035-001)

Table 2‐4 ConnectorJ9‐ RS‐449 Remote Control Signais

Connector Pin Signal

E x c i t e r

l n p u t  o r

O u t p u t

Description

J9-1,J9-2

」9‐3

」9-4

」9,5

〕9‐6

」9‐7 through」 9-18

」9‐19

サ9-20

」9-21

」9‐22 through」 9‐36

」9-37

N C

B U S  R E Q U E 5 T
RS-422 0UT(十 )

NC

RS-4221N(+)

NC

GND

R5-4221N(― )

BU5 AVAILABLE

NC

RS-422 0UT(― )

ｉ

Ｏ

　

１

　

０

１

０

　

０

Tristate Request

RS‐422 Transmit

RS-422 Receive

RS‐422 Receive

T「istate Confirm

RS-422 Transmit

(」9is a 37 pi∩ D connector′ PN」 22-0035,002)

一卜
」

2‐6
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Table 2‐5. ConnectorJ10oAudioand MiscetianeousSignats

Connector Pin Signal

Exciter

input or

Output

Description

」

」

」

」

」

」

〕

サ

0 - 1

0 - 2

0 - 3

0‐4

0-5

0-6

0 ‐7

0-8

0-9

0 - 1 0 ′J 1 0 - 1 1

0-12

0‐13

0 - 1 4

0-15

0-16

0-17

0-18

0-19

0-20

0-21

0‐22′J10‐23

0‐24

0,25

0‐26

0-27

0-28

0‐29

0-30

0-31

0‐32

0-33

0‐34

0-35

0‐36′」10‐37

Rear Serial Data

Spare

Rear Serial Clock

Fauit

R E M O T E I N  l

l N T E R N A L  K E Y

A U X  P T T  K E Y

Spare

AUX CWV KEY

NC

A U X  A U D i 0  2

N C

LSB AUDiO INPUT

XMIT R/1UTE

REM OUT0

FSK KEY

SERIAL ENABLE l

PRIMARY FAIと

REA/10TEIN 0

G N D

A U X  A U D 1 0  1

C h A / 5 1 D E  T O N E

G N D

U S B  A U D I O  I N P U T

N C

U S B  A U D 1 0  1 N P U T

A U X  A U D 1 0  2

N C

R E M O T E  O U T l

S E R I A L  E N A B L E

L S B  A U  D i O  I N

C E N T E R  T A P

U S B  A U D i O  I N

C E N T E R  T A P

L S B  A U D 1 0  1 N P U T

AUX AUDi0 3

０

　

０

０

ｉ

Ｏ

ｌ

　

ｉ

　

ｌ

　

１

　

０

０

１

０

０

１

　

１

０

　

１

　

１

　

１

　

０

０

TTL Leveis

TTL Leveis, occurs onty when data issent

TTL HI = F3ult LED On

Remotely Monitored input,TTL

TTL tO = Exciter Keyed

LO=Key Down

TTL

600

LO Key Down

Ohms Balanced,OdBm,Nomin31

600 0hms′ B31anced Transformer,OdBm′

N o m i n a l

TTと LOW = System Keyline Active

Remotety Controlled Output″ TTL

RS-232 FSK Data input

Strobes Rear Serial Data into External Device

+5V = Prirnary Failure

Rernotely h/1onitOred input″TTと

Audio Shield Ground

600 0hrns Balanced,OdBm,Nominal

Approximately 1200 Hz, 50 rnVrms/600 ohms

Audio Shield Ground

600 0hrns Balanced Transformer, odBm

6 0 0  0 h r n s  B 3 1 a n C e d

N o r n i n a l

6 0 0  0 h r n s  B a 1 3∩C e d i

T r a n s f o r m e r ,  O  d B r n′

O d B m′ N o r r l i l n a l

Rernotely ControHed Output,TTL

Strobes Rear Serial Frequency Data into

External Device

Transforrner Center Tap

Transformer Center Tap

600 0hms Balanced T「 ansformer, OdBm′

N o m i n a l

600 0hrn5 8alanced,o dBmr Nominal

(」10iSa37pinD(onnector′ PN」 22-0035‐ 002)

2,7
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/

〔Table 2‐6.ConnectorJll‐ System and PA Connections

Connector Pin
A18A2Signal Names

(10121‐6370 Version)

A18A2Signal Names

(10121‐6350 Version)

Ex(lter

input or

Output

１

２

３

４

５

６

７

8

9

10

11

12

13

1 4

15

16

17

1 8

19

2 0

21

22

23

24

25 through

28

29

30

31

32

33′」11‐34

35

36

37

PA 3NDSW CODEC

STANDBY READBACK

PA BNDSW CODEA

NC

TUNE CA/1D l

SYS KEY

10 KA/VFORWARD(APC)

CHASSiS G N D

PTT RTN

NC

PA READY

TUNE ENABLE

NC

PA BYPASS

PPC

ST8Y Ch/1D

NC

P A  B N D  S W V  C O D E  D

O P E R  C M D

N C

10 KA/V REFLECTED

TCC

CNA//KEY

FAULT

N/C

OPER READBACK

NC

NC

TUNE CAr4D 2

NC

PA BND SX/V CODEB

PA BNDSW CODEE

IN川IBIT

PA BNDSW CODEC

NC

PA BND ShA/CODEE

NC

8YPASS REQUEST
SYS KEY

APC

NC

PTT RTN

NC

SYSTEいЛ KEY LINEINTLK

SYS TUNE PWR REQUESTS

PA CLASS

8YPASS

NC

STBY Cい河D

NC

PA 8ND ShA/CODE B

O P E R  C M D

N C

N C

N C

C y`V/KEY

PA FAULT

N/C

卜IC

PTT KEY(FLOATキ 12V)

NC

NC

NC

PA BNDSヽブV CODE D

PA BND SVV CODE A

SYSTEM RETUNE CM D

O

l

|

O

O

|

|

0

０

１

０

１

１

Ю

Ｉ

Ｏ

Ｏ

Ｏ

Ｏ

Ｏ

Jllis a 37 pin D connector,PN」 22‐0035-002)

一ｒ
ヽ
ヽヽ
、

N O T E

The s19nai namesshown in table 2‐6 3re the mostcom―

monly used signai names fOrthe tぃ′O verSiOns ofthe A 18A2

5ystem interface Some s19rlal∩arnes may change atthe

exciter/PA interface Consuit the appropriate system

manual for specific system si9∩a15

2,8
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2.7 1NITlAL SETUP AND ADJUSTMENTS

T h e  a d v a n c e d  d e s i g n  o f t h e  R F‐1 3 1 0  E x ( i t e r  r r i n i r n i z e s i n i t i a l s e t u p  a n d  a d i u S t m e n t  p r O c e d u r e s  T h e  i n i t i a l

s e t u p  a n d  a d i u s t m e n t s h o u l d  i n d u d e :

●    Connecting memory backup battery

●    Adiustin9 frOnt panel display bri9htness

O    Adiusting LSB and USB audio inputieveis

●   Adiusting VOX sensitivity and threshold

●   A d i u s t i n g  m a x i m u m  r f  o u t p u t i e v e l                    、 _ _

●    Setting system interface switches

o    Settin9 remote controlinterface confi9uration(lf used)

5orne adiustments may be system specific Consuit the specinc syStem rnanual for additionalsetup and

adiuStment procedures before attempting to operate the exdterin a transmitting system

CAUTiON

Do notshort outthe memory backup battery

terrllinals This could resuit in severe circuit

damage

‐
 2.7.l Connecting Memory Backup Battery

A ni―cad batteryis used to keep the RAMl mernory alive when powerisremoved from the exciter_ The backup

batteryisiocatedontheA14ControlBoardassembly_The backup batteryjumper must beinserted between
El and E2ontheA14Control Boardassemblytoactivatethekeepalivecircuit, See subsection A14 forloca―

、tion ofthe assembly and theiurnper

2.7.2 Adiusting Front P3nel Display Brightness

PotentiometerR29onFrontPanelDriverBOardassemblyA13A2isusedtoadiustthebrightnessofthe

vacuum fiourescent displays, R29 can be accessed by removing the top chassis cover ortitting the front panel

assemblyforward R29canbeadiuStedwithasmaliscrewdriverandisidentittedinsubsectionA13

2.7.3 USB and LSB Audio Levet Adiust

USB a∩ d LSB audio leveis are adiuStable from the front panel Adiustment potentiometers are accessed

throu9h holesio(ated nextto the U58 and LSB meterselect pushbutton switches on the front panet

Turn the potentiometerto fuli ciockwise(cw)fOr fullrf power output with-26 to+10 dBm audioinput(ALC

on),lf ALC is offr adiuSting the potentiorneter counterciockwise(CCW)Wilireduce audio gain and rf power

outputlevel

2‐9



R F ‐1 3 1 0

l N S T A L L A T i O N
鶴 ― RRIS

R F  C O M M u N i C A T i O N S

2.7.4 VOX Adjustments

猟g品鷲材蓄r罫鬼f8拝甜嶽紺g耀1毛盟「
ng Ontte AM Cottd BOttd assemtt see

VOX sensitivity and hangtime ttre 3diuSted On the A5Al Audio l assembly VOX is adiusted by R41 and

hangtime is adiusted by R46 See subsectiOn A5Al for adiustmentiOcations and Vox ctrcuit descriptiOn.

T h e  s e n s i t i v i t y  a d i u s t m e n t ( R 4 1 ) s e t s  t h e  t h r e s h O l d  t O  w h e r e  t h e  a u d i O  i n p u t  w i l l  k e y  t h e  e x c i t e r . S e n s i t i v i t y

canbeadiustedsOthattheexcitervvilibekeyedbyanaudioinputlevelbetween‐
26 and +10 dBm.

掃盟鯖年樹鞘i解盟繊船晶
ri群

肝盟 董i31iauttnpttOpsbdowtteVox
2 . 7 . 5  R F  O u t p u t  A d i u s t

ThemaximumRFoutputisattustatteOveran8dBranttfR::棋
iを林R居盟活:[意i糾竪!A2is normally set sothe exciter has a nOminalloo mvv Output The10(ati Or

2.7.6 System interface switches and Adiustments

斜と:岳だl!予:程!1汗私苫古:督吊私見早を],tと括[RB↑店il:lβ景鮮:i暑昭
interfaceAssernblyA18aresystemspecific. see the

switch setti∩。s and adiuStmentsshould be.switches
and adiustrnents are described in subsectiOn A18

2.7.7 Remote Controlinterface cOnfiguratiOn

For remote contrOlinterface cOnfi9uration setup procedure′see u∩itinstructiOn subsection Alフ.

2.7.8 Signal Generator Mode

:'晶詳 姑 胡 謀 1群 薔]n嵐 ;冊 88留 g猟 を:音 掃:rSど活l予古浮灘 !鴨 溜 き重獣 と需 品年8ざ薔協 8忌韓 辞 吊。m
0 1to 30ふ71日z Freque∩ cy and rf Output pO▼ver reduction are frO∩t panei selectabie

To selett si9nal generator mode,set sぃ′itch A18A151‐4 51G GEN/1■10R「げlto OPEN See subsection A18Al forthe
locatiOn of the s、′vitch

ｒｒ
」

―と

2・10
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3.1 lNTRODUCT10N

This section describes the front panel controis and indicators of the RF-1310 and thetrgeneral operation.

Actual operation depends on the specific applicatiOn and built―in optional features Consutt the system
manual before attemptin9 to operate the exciterin an operationaisystem

3.2 CONTROL ANDiNDiCATOR

The controis and indicators are arranged in functiona1 9rOups and described in paragraph5 3 2 1 through

3.2,7.

3.2.l Rotary Switch

The On/Off rotary switch is shown and described in fi9ure 3-1_

|

た|■ ギ ー|=

貯
姦
訂
】ギ奏
ｒｉま
■
名 声

余=、ヤ0,母 tXこ ;fこ 手

子=■it主主ユ it==1主 主=義車途 :主主 暮 導 轟 寵 義
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√
ヽ3.2.2 Keypad Entries(Channei′Frequency′and RF Power)

The keypad is used to change the channe′frecluency′and RF power displays The ENTER keyis used to place

the displayed data into the exciter′s memory The displays ハヽ/ill dirn asthey are changed The disp18ys return

to full brightness when the ENTER keyis pressed. LED indicators nextto CHANNEL′FREQUENCY′ and RF

PO いヽノER pushbuttonslight to indicate which disp13y Ⅵ′ill be cha∩ged by keypad entries_ AIl three functions can
be setected in normatand prOgram operating modes Figure 3-2 shows and describesthe keypad entries

継

Figure]‐ 2. Keyp8d Entries
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3.2.3 Mode,Carrier suppression′Audio input′and Clip Select

The MODE′ CARRIER′andAUD10pushbuttonsareusedtoselectthermOdeofoperation′ (arrier suppression′
and audio source for each cha∩nel The operatorcan step through the options fOr each pararneter by pushing

and releasing the respective button Options vvill appear on the display above the buttOn The exciter will

scrolithrough the available options continuousiy when the operator holds down the button fOr a parameter

The CLIP pushbuttOn enables or disables the clip functiOn_ Figure 3‐3 shows and describesthe R/10DE′

C A R R にR ′A U  D i O ′a n d  C L I P  c o n t r o i s
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3.2.4 Power Amplifier Controls and indkators(AMP OFF,STBY′ OPER,and TUNE)

The AMP OFF′ STBY′ OPER′ and TUNE pushbuttons are used to cOntrolthe system power amplifier(PA)The

LEDindicatorsiocatedabovetheswitchesindicatethestatusOfthePA, The controis are shown and described

in fi9ure 3-4. TheoperatorshouldrefertothespecificsystemmanualforadetaileddescriptiOnofPA

operation

墨轟隷 1 圭
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Figure 3‐4. Power Amplifier Controls and indicators
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3.2.5 RECALLand LOAD

The RECALL and LOAD pushbuttOn switches a「e enabled only when the exciterisin pro9rarn mode, They are

used to prograrn frequency′operating mode,carrier suppression ievel,3udiO Source,clip′and RF pOwerievel
for each channel. The switches are shown and described in fi9ure 3‐5
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Figure 3‐5.RECALL and LOAD Controis
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3.2.6 USB,EXC′PA′LSB rVleter select Switches,and Microphone」ack

The meterin the upperieft hand corner ofthe front panelindicates audio and RF s19n311eVe15 The fOur

meterselect switches are shoヽハ′∩and described in figure 3-6_ The switches are spring ioaded and

interconnected so only one function may be selected at a tirne
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Figure 3‐6。 Meter Select Switches
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3.2.7 FAULTindicator

NOTE

A faultindication may occur atinitialturn on and

will remain until the frequency standard stabilizes

See table S‐l in the maintenance section_

TheredFAULTLEDindicatesthatafauttconditionexistsintheexciterortransmittersystem Theindicatoris

shown and described in figure 3‐7_ The test mode can be used to isolate and di39nOSe mOSt fault conditions.
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Figure 3‐7. FAULTlndicator

3.3 0PERATlNG GUIDELiNES AND CONStDERATiONS

Operating procedures forthe RF‐1310Exciteraresysternspecificandbeyondthescopeofthisrnanual The

foHowing paragraphs describe the operation of an RF-1 31 0 Exciterinsta‖ed in a typical systern

3.3.l PowerUp

The exciter entersthe power up mode when the rOtary switch On the front panelis rnoved frorn the OFF

positiOn tO the PROG′NORM′ REIA/OTE′or TEST position ヽPげhen the exciteristurned on″the front pa∩el
displays and indicators、ハ′ill ali be lit while the exciter perfOrms a briefself test if nO faults were detected′the
exciter entersthe rnOde Of Operation selected by the rotary switch The displays wilishOw the channel(if

uSed)′frequency′m ode′carrier suppression ievel′audio source′RF pOwyer reductio∩level′and clip state that

3‐7
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were setected when the exciter wasturned off(if memOry contains valid data)lfthe data has been iost Or

corru pted′the frequency display will be ali zeros,the rnode display wili be USB,the car「ierdisplaywill be

blank(infinity)′and the RF power display vvilishow-00.

3.3.2 0peratingin Normal Mode

The exciterisin the norrn31 mOde when the front panelrotary switch isin the NOR臣l position_ The normal

modeis used foriocalcontrol ofthe exciter The exciter may also be preprogrammed_

3.3.2.1 0perating a Progr3rnrned Exciterin Normal Mode

up to one hundred channeiscan be programmed with ali operating par3meters,inctuding frequency,rnode′

carrier suppression ievel,audio source′RF pOwerreduction,and ctip status. To operate the exciterthe user

m ust:

a.   Press and release the CHANNEL pushbutton switch.

b_    Enterthedesiredchanneinumberonthekeypad`

c_    Press and release the ENTER key

Operatingparametersfortheselectedchannelwillbedisplayedastheywereprograrnmed. After the

channel selection is complete,theoperatorcanproceedtosystemtuneupperthesysternmanualinstructions、

Theoperatorcanchangeanyoftheoperatingparametersatanytimewithoutchangingthestoredchannet        一

data。 lf any ofthe parameters are changed′thechannel displaywi11 9oblanktoindicatethatthedisplayed

pararneters were not recalled from memory.

3.3.2.2 0perating an Unprograrlmed Exciterin Norrnal Mode

To operate an unpro9rarnmed exciterr Orto select operating parameters not associatedぃ′ith a prOgrarnrned

channel′the operator must e∩ter ali operating parametersindividua‖y No entries will be madein the

channel display and it、γill be bia∩k

3.3.2.2.l Frequency Entries

To enter a frequencyt

3.   PreSs and retease the FREQUENCY pushbutton switch_The indicator next to the switch willlight.     r,r

ヽ

b    Enterthe frequencyin the display on the keypad The numbers vvill be entered from leftto ri9ht      X

andthedigitsvvillbeathalfbrightness Theentrycanbeabortedbypressin9andreleasingthe

FREQUENCY pushbutton switch and the display vvitireturn to previous display

c    Press and release the ENTER key to cornplete the e∩try The display will go to full brightness

3.3.2.2.2 Mode Selection

To select a rnode′press and hold theいЛODE switch untilthe desired mode appears on the display_ Then

release the switch_ The 415B mode(disptayed as 4SB)is an Optional operating feature The 4SB display wiH

appear Oniy o∩excitersぃヽ′ith the installed optio∩ The exciter can be confi9u「ed forAM orAR/1E operation_

The display willindicate AR/1 for eithe「configuration

3‐8
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3.3.2.2.3 Carrier Suppression Levei Selection

The operator can select one of three carrier suppressio∩leveis whenin the U58′ LSB′21SB′or415B modes The
choicesin these modes are‐ 16dB′ -26 dBrand― infinity or,optionally′-lo dB′-20 dB,and‐ i nfinity. Selections
are rnade by pressing and holding the cARRIER switch untilthe desired level appears On the display abOve the

switchr and then releasing the switch. For‐infinity,the operator selects the biank display Carrier suppression

is automatically set at‐6 dB forthe MCW and AllA operating modes, The CARRIER displayis blank when

operating in FM′ FSK′CVV,or AFSK modes,

3.3.2.2.4 Audio Source Setection

The RF‐1310Exciterhasatotalofsixaudioinputs. Theyincludethefrontpaneinttcrophoneiackandfiverear

pane1 600-ohm input ports LSB′ USB′Aじ Xl,AUX 2,and AUX 3 Aliowable audio sources arelinlited by the

selected mode listed in table 3-1

To select an audio source for US8′L5B′FA/1′AFSK′orAM modes′ 5imply press and hOld the AUD10 switch until
thedesiredsourceappearsonthedisplayabovetheswitch Forthe21SBand41SBrnodes′ the display willlist
two audio sources,The sOurce for U58 Ⅵ′||l be displayed On the right′the source for LS8 wili be displayed on
the left.The sOurces displayed wili be thoselast used in the uS8 and LS8 modes To(hange the selection for

the 2158 and 415B modes′the operator must place the exciterin the individua1 0perating mOdes_

3.3.2.2.5 RF Power Control

The operator can reduce the system rf outputlevei by up t0 50 dB The amOunt of attenuation is displayed

above the RF POXIVER switch A 00 displayindicatesthatthe system outputis atits nOminallevel To change

the display the operator rnu5ti

a    PressandreleasetheRFPOVVERswitch TheLEDnexttotheindicatorwillllght

b    Usethekeypadtochangethedisplay Di9itsareenteredfrorniefttOrightandaredirl「 ned to
half brightness as they are changed

c    Press and release the ENTER key to cOmplete the entry The display willreturn to full bri9hiness

3‐9

Table 3‐ 1.Audio Source Selection

Mode Selectable Audio lnputs

US8

とSB

2158′415B

Fい』

C W′ い』C ノヽV′F S K

A F S K

A M

M i C , A U X l , A U X 2′ A U X 3′ a n d  U S B

M  i C , A U X l , A U X  2 , A U X 3′ a n d  L S B

Same asfor uSB and LSB modes Same sOurce can be used for both side bands

WllC′A∪Xl,AUX2,AUX3′ and LSB

Noaudioinputsareselectedforthesernodes. Display wili be blank.

AUX l′AUX 2′AUX3′ and usB

M iC′AUXl′ AUX 2′AUX3′ and U58
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3。3.2.2.6 CLIP Switch

Clipping is used to lir「itthe peak amplitude ofthe audio signalso the HF radio signal will have a hi9her

average powerievel. The ctipping feature can be selected in the USB′ LSB,21SB′4158′and AM rnodes. The

feature rnay not be selected in lhe FA/1,FSK′AFSK′ Ch/V,and MCW rnodes_ The Cと IP pushbutton switch on the

exciter front panelis used to enable and disable the ctipping circuit, TheLEDabovethesvvitchisiitwhenthe

circuit is enabled

ThegainoftheclippingamplifierisadiuStable′ thereby ytelding a variable clipping ievei from 3 dB to 1 5 dB

Detailed discussion ofthe clipping ci「cuit and clipping ievel adiustments are described in subsection A5A2.

3.3.3 Power Amplifier Control

The A卜ylP oFF,STBY,OPER′ and TUNE switches are used to controlthe power arnplifier(PA). LEDs above the

switchesindicate the status of the PA.System response to these controis wi‖ depend upon the particular

application. The AA/1P OFF switchis used to turn the PA off_The PA wiは be forced to AR/1P OFFstatus when the

exciteris turned on. Pressing and releasin9 the STBY switch places the PA in standby_The OPER switch is used

to change the PA statusto operational. Wlost power amplifiersrequtre a warmup period before they become

operational ThelengthofthewarmupperiodandthewaythePArespOndstotheOPERswitchissystem

dependent

TheTUNEswitchisusedtoinitiateatunesequenceinthePAandantennacouplerifused. The meaning of

TUNE and READY indicatorsissystem dependent_ Generally′ these indicators are both off when the exciteris

turned on After a frequency has been selected and the PA is operational′ the tune sequence can be initiated_

ln rnost systems,the T∪NE indicator、ハ′||l belitdurin9thetuningsequence Uponcompletionofthesequence′

the TUNEi∩ dicatorturns off and the READY indicator comes on

in some systems′the TUNEindicatoris used to show the state ofthe Tune Power Requestと ine in these

systetts′theTUNE indicatorvvi‖ belitduringthetunin9sequenceandvvhenthecouplerisrequestingtuning

povver

3 . 4  P R O G R A M M I N G  C H A N N E L S

FoHowヒthe instructions below to prograrn channeisi

a    Select PROG pOsitio∩on rotary switch

b    Press CHANNEL button,and setect channei number via keyboard.

c    Press any of the folloヽハンing buttonstoselectdesired conditionsin anyorderi

●    FREQUENCY(Keyboard selectable)

●  M O D E ( S c r o l l  f u n c t i o n )

●    CARRIER(lf valid fOr mode chosen′ scroll function)

●    AU D10(lf Valid for mode chosen′scroll function)

RF PO フヽVER(Keyboard selectable)

CLIP(lf Valid for mode chosen)

ｉｔ
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OPERAT10N

For exarnple,tO prOgram channe1 4 to the fOI10wing cOnditions,perform steps a through k:

●   FREQUENCY= lo o15 MHz

●   M O D E = u 5 B

O     C A R R I E R =‐ 1 6  d B

●  A U  D 1 0 = M i c

●    RFPOwER=-5 dB

●   C L I P = o N

3.   Select PROG positiOn On rOtary switch`

bo   Press cHAN N EL button. use keyboard tO enter 04

C.    Press FREQU ENCY button. use keyboard tO enter

d    Press MODE button_ scrOH tO usB_

e    Press cARRIER button_ scrOli tO‐
16 dB

f    P r e s s A U D i O b u t t O n  s c r O l i t O M i c _

g.    Press RF POvvER button. use keyboard tO enter o5

h.    Press CLIP buttOn if LED is not already on

1.    Press toAD button, channe1 4 has now been prOgrarnrned_

l    To program anOtherchannel′ press CHANNEL button′ and begin prOcess again with new
pararneters

k_   TO cOnclude pr09ramming′
place rotary svvitch in any other positiOn

辮F縄麟艦謎薔盛艦  Ⅳ 挽
淵嘱:ど:澪∫:百」鷲」札:桜こ

r reduCt°n oo dB such a frequency所|l disatte keガine,so thatthe OperatOr
3 . 4 . l  R e c a‖F u n c t i o n

凍景どF : 景甘納 ☆ 化景皆8 糖 言葉幡 鮮 [ 古R 進科皆津 群 ど景: 掃譜戸

n 改 軒S t t a n y t t a n n d  w 村に p t t g t t m m t t g

To use RECALL′the exciter must bein the PROG mode TO vieヽ
′v the co∩tentsi

a    P r e s s  c H A N N  E L

press ENTER.

1001500 Press ENTER

Press ENTER,
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Enterthe channel number via the keybOard

(,    Press RECALヒ

ThedisplaywillbeupdatedtotheicontentsoftherecaHedchannel.

3.5 REMOTE

9ured tO fOrremote COntrOl purposes.

3.6 RF‐1310 TEST M00E

稚」患督紙温蚤:整ず舞:歯獄胡員:穏縦1甘』還↑紙群嵐;温獣猟t普ゴ8甜封猟鵠鷲iq
and performsthe fol10Wing checkS:

a.  PrOCessor prograrn ROM Validity

b    PrOCessor RAい 71 memory functionality

c.    Synthesizeriock and data wOrd tests

d   A/D rreasurement test

e、    IF signal path checkS

f    RF si9nal path checkS

9‐    SyStem interface assernbly test

h    Remote test

3‐12
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SECT10N 4

THEORY OF OPERATiON

4.1 lNTRODUCT10N

This section prOvides a general descriptiOn ofthe RF-1310 functiOn3t etements.The descriptiOn is broken intO

three parts. The first part(paragraph 4 2)describestheaudiolFandRFsignalpaths. The second part(para―

9raph 4.3)describes the frequency synthesizer_ The third part(paragraph 4.4)describes the operation of
some ci「cuitsanddevicesthatareusedextensivelyintheexciter′ including phase lockioOps and charge

pumps.A dBm to V「 ms Conversion table ts also inctuded in this sectiOn。

Detailed description ofindividual assemblies are inctuded in the unitinstructiOn section_

4.2 EXCtTER SiGNAL PATH

The primaryfunctiOn Ofthe RF-1310 Exciteris to generate a high frequency radio signal that carries selected

audio s19na15 0r digital data Generally′signal processing involves nttxing an interna‖y generated 455 kHz
carrier vvith two 10cat oscillators19nalstO prOduce an RF output between O.4 and 30 R/1Hz The 455 kHz carrier

is either modulated by a selected audio inputin USB′LSB′IS8′AA/1,or FA71 modes or cOntro‖ed by digitalinputs
hCWorFSKmodett htheCWmodqttehputturnstti罵

艦 =忌追 忌皆岳:醍 1電 h描 1承 [:冊 ゴ i私盟 3予ど
inputs shift the carrier by up tO±l kHz S19nal path fill

that the exciter prOduces a spurious free output sign31 VVith a constant powerlevel

The signal path isshOwn in figure 4-l and is made up ofthe following assemblies

●   Audio Assembly A5

。   Com biner Assembly A4

●   Converter Assembly A2

●   Output Arnplifier Assembly Al

●   Systern interface Assembly A 1 8

The 455 kHz carrier′40い』Hz iOca1 0scillator number 2(L02)signal and 40 465 to 70 455 MHziOcal oscillatOr

nurnber l(L01)signal are generated by the frequency synthesizer_ Controlsignals and BITE features are

provided byControl AssemblyA14

4.2.l Audio Assembly A5

The role of Audio Assembly A5ギependS On the exciter Operating mode in the USB′LSB′iSB,and AM modes′
A5selects and amplifies the audio inputs and then rnixesit、7vitha455kHzcarrier TheproductofthisprO‐
cessing is a 455 kHz dOuble sideband suppressed carrier uSB Or LS8 1F si9nal at-20 dBrn thatissentto Corn‐

bi∩er Assembly A4 forfiltering a∩d arnplificatiOn The A5 3SSemblyis equipped with twO independent audio
channeis Oneis usedin UsB and Ah/1 modes′the otheris used in LS8 and FA/1 modes_ 8oth are OperatiOnal
durin9 1SB operatiOn

Both channeis are equipped with autol輛atic ievel control(ALC)to mai∩tain proper audiO path 93+∩ Audio

歯:冦舌鮒星li兇品
a11忌

を:鷲解士蚊品!S墨謙忌品卒骨冦i:括モ:艦操81津忌t群『縦縄:諾ks

4‐1



R F ‐1 3 1 0

THEORY OF OPERAT10N

鶴 LARRiS

R F  C O M M U N i C バ T 1 0 N S

to reduce the peak―to‐average ratio and therebyincrease the power outputievel.This feature is enabled by

the CLIP switch on the front panel

in the FM operating mode,theselectedaudioinputisamplifiedbytheA5assemblyandthensenttoCarrier

GeneratorAssemblyAll_The carrieris modulated on the All assembly and sent back to A5。  The rnodulated

carrieris attenuated to‐10dBmandsenttotheA4assembly.

ForCW and FSK′ the audio processing circuits are not used. in these modes′the A5 3SSembly sirnply atten―

uatesthe 455 kHz carriersignal generated by the All assembly beforeitis passed to the A4 assembly.

TheAudioAssemblyisalsoequippedwithasidetonegeneratorthatcanbemonitoredbytheoperatorduring

CW transmissions

A voice operated transmit(VOX)CircuitOntheA5assemblycanbeusedtokeytheradioinUSB′ AM,AFSK and

21SB modes when a microphoneisthe source ofthe audioinput. The VOX sensitivity and hangtime are

adiuSted On A5

4.2.2 Combiner Assembly A4

CombinerAssemblyA4performsthefollowingfourmainsignalprocessingfunctions.

e    Selects and filtersthe 455 kHz USB IF′455 kHz LSB lF,or 455 kHz carrier_

●    Cornbines U58 1F and L58 1F s19nalS fOr 2iSB operation.Aiso(ombines an externa1 455 kHzlF

signal with these for optiona1 41SB operation.

●    Reinserts carrier fo「AM s19nal orreduced car「terfor uS3 and LSB si9nal

●    Uses an automaticlevei control(ALC)cirCuitto maintain a constant‐20 dBm PEP 455 kHzlF

outputlevel

S19nal and filterselection is mode dependent, Forsideband modes,filtering produces pure USB and LSB

Signa15 fOr broadcasting in other modes′the filters narrow the bandwidth to reduce noise_ The rnode to

filter relationship is surnl輌arized in table 4‐1

4 . 2 . 3  C o n v e r t e r  A s s e m b l y  A 2

ConverterAssemblyA2emptoyssignalmixingandfilteringtoconvertthefiltered455kHziFsignaitoanRF

signal between 0 4 and 30 A/1Hz. The filtered 455 kHzlF signal output by the A4 assemblyis mixed with the 40

MHz L0 2 519nalto produce a 40 455 MHz second lF signal ThiSsignalis amplified and narrOwband filtered

before itis mixed with the variable L0 1 signal_ The freque∩cy ofと0 1is variable between 40.465 MHzand

70455'VlHzin l Hz steps and is 40 455,VlHz above the selected transmitfrequency The mixer produces an RF

signai between 0 4 and 30掛71 H z. The RF signalis filtered and amplified to produce an A2 3SSembly output

signal with a norninal +6 dBrn PEPlevel.

4.2.4 0utput Amplifier Assembly Al

Output Amplifier Assembly Al can arnplify the A2 output up to greaterthanキ 20 dBm(100 mw)PEP′ キ26

dBm(400m｀ 7V)rnaXirPum TheoutputoftheA1 3SSemblynormallydrivesthepoweramplifierinatransmitter

systern

Two adiustable attenuators are builtinto the s19nal path on the Al assembly These provide up to 63‐7/8dB

Of attenuation in 1/8 dB steps The attenuators can function as part Of a RF ALC circuitthat respondsto feed―

―＜
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Table 4‐1.Combiner Assembly Filter Setection

Mode Unfiltered 455 kHz FirstiF Source
Filter(s)

Selected
Typical Filter Sandwidth

USB

LSB

215B

AME

AA/1

FいЛ

ChA/

F S K

Audio Assembly

Audio Assembly

Audio Assembly

Audio Assembly

A u d i o  A s s e m b l y

Carrier Generator Assembly

Carrier Generator Assembly

Carrier Generator Assembly

USB

LSB

USB and LSB

USB

Bypass

Bypass

CW

FSK

3 2kHz′ offset

3 2 kHz,offset

3 2 kHz(eaCh fitter),OffSet

3 2kHz′ offset

16 kHz′centered

16 kHz′centered

300 Hz″centered

3 kHz,centered

back frOm the PA to maintain a constant transrnitter output s19nallevel, The attenuators also respond to the

front panel RF POWER controlto insert up to 50 dB attenuation in l dB stepsinto the RF signal path for opera‐

tion at reduced output pOwerieveis_ The RF signal can be diverted to an optional postselector before passing

through the last attenuatorstage

4.2.5 System lnterface Assembly A18

System interfaceAssernblyA18providesthecontrOlinterfacetothetransRlittersystemthroughthepower

amplifier. The A18 assembly,equipped with a micrOprocessor′generates contrOi sig∩als,and rnonitors system
functionsduringtuningaswellasnormaloperation italsoprocessestheaverageandpeakpowercontrol

(APC and PPC)s19n31S frOm the power amplifier which are used to maintain constanttransrnitter rf output

i e v e l _

4 . 2 . 6  G a i n  D i s t r i b u t i o n

ThenormalgainorattenuationofeachelementOfsignalpathisshowninf19ure4‐ 2.

4.3 FREQUENCY SYNTHESiZER

4.3.1 lntroduction

This section describes the frequency synthesis scheme thatis utilized to generate an rf outputin the range of

400 kHzto 30 A/1Hz with a 10 Hz resolution.

The rnain function of the frequency synthesizeris to provide a variable output frequency that functions as

Loca1 0scillator(LO)l injection forthe Converter A2 rnixer L0 1 will have the fo1lowing characteristicsi

a    Tuning range of 40 465 A/1Hzto 70 455 h/1Hz_

b    Provide 10 Hz resolution Overthe 30,000′000 Hz tuning range

c    Tune in lessthan 20 miliiseconds

4-5
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The Frequency Synthesizer consists ofthe fo‖ ovving assemblies:

●    PLL l Assernbly A6

●   P L L  2  A s s e r n b l y  A 7

●    PLL 3 Assembly A8

●    PLL 4 Assembly A9

●    PLと 5AssemblyA10

。    Reference Generator Assembly A 12

●    Frequency Standard Assembly A21

ReferenceGeneratorAssemblyA12providesthe40000000MHzL02iniectiOnfortheA2assembly′ 5 Signal

conversion ofthe 455 kHz firstiF to a 40 455 ruHz secOnd lF

Carrier Generator Assembly All is a frequency synthesizercovering a much srnaller frequency range of 454

kHzto 456 kHz, TheCarrierGeneratorAssemblygeneratesthe455kHzcarrier′ Fい』,and FSK si9nals.

Note that figure 4-3 shows a complete frequency synthesizer sirnplified biock diagrarn and fi9ure 4-4shows

howtocomputetheinterrnediatefrequenciesproducedbythesynthesizerassembliesforanygivenexciter

output frequency OtherinforRlation which「 nay be helpful(towardS the end of thissection)is the discussion

of programmable divide‐by―N phaseiocked ioops and frequency resolution reduction techniques.Ali these

assemblies are discussed in detallin their respective subsections_

4.3.2 Frequency Synthesizer Operation

The synthesizer generates L0 1 frequencies between 40 465000 A/1Hz a∩d70.455000い 71L4z with a l Hz

resolution_

The L① l si9nalis produced by combining the s19nals generated by the A7′A3′and A10 phaseiockloop

assemblies The frequencies of the si9∩o15 9enerated by these PLL assemblies a「e defined by specific groups of

digits extracted frOm the transmit frequency. The frequency ofthe si9na1 9enerated by Aフis defined by the

three most significant di9its(107,lo6″and 105 plaCes)ofthe transmit frequency The frequency ofthe sign31

generated onA8isdefined bythedigitsinthe 104and 103 plaCe50fthetransrnitfrequency Thefrequencyof
the sign31 9enerated on A8 15 defined by the three least significant digits(102′lol′and 100 places)ofthe

transmit frequency_ The least significant digitis not displayed and is atways zero. Each ofthe three PLと

assernblies employs a VCO and a programmable divide‐by‐N counterin a feedbackioop to generate its signal

The L0 1 freque∩cyisdeterrninedonControlBoardAssernblyA14andwillalwaysbe40455MHzabovethe

transrnit frequency_ Thedi9itsofthedesiredtransrnitfrequency(entered on the front panei frequency

display)arediVidedintothreegroups Thethreemosts19nifiCantbitsareinonegroup′ the digitsin the 104

and lo3 plaCes arein the second group′andthethreeleastsignificantdigitsareinthethirdgroup Anumber′

N′is derived for each 9roup of digits The values of N forthe fi「st′second′andthird9roupsofdigitsaresent

tothe A7′A8′and A10 assernblies′respectively′on 3 Seri31 data strearr The values of N areヽフv「itten into the

pr09ramrrable divide―by‐N counters on the three PLL assembl es The N values uitimately determine

frequenciesofthesign31S9erleratedbytheVCOontheA7″ A8′andA103SSemblies Achangeinthefront

panel frequency display wili cha∩ge the value of N and the VCO frequency for one or mOre ofthe PLL A7′A8′

and A10 assemblies

鶴 い RIS
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The outputs ofthe A7′A8′andA1035Sembliesundergofurtherprocessinginthesynthesizerchainbefore

they are corn bi∩ed in the A6 assembly The resuit ofthe combination ofthese three unique frequenciesis a

single unique frequerlcy directly relating to the values of the exciter's displayed frequency Furtherrnore′it is

contrOliable to l Hz 3(Curacy′andisusedastheL01inieCtiOnforConverterAssemblyA2mixerU2totunethe

exciter Note that although the synthesizeritsetf has l Hz eccuracy,the actuattransmit resolution is 10 Hz′

since the l Hz tuneincrementisforced to zero and not displayed_

4.3.3 Reference Cenerator Assembly A12 and Frequency Standard Assembly A21

Frequency Sta∩dard AssernblyA21 establishestheexciter's frequency stability and accuracy. The stability is l x

lo-8 at eitherl MHz′5R/1Hz′or 10「uHz_The frequency st3ndard is u5ed in a phase tock_loop(PLL)onthe A12

assembly to stabilize the 40い71Hz voltage contro‖ed crystat oscillator(VCXO). PLL references on ali other

assemblies are derived frOm this VCXO.The A12 assembly also provides 40 MHz L0 2 to the A2 assembly for

s19nalpathconversionofthe455kHzlFto40455A/1Hz

4 . 3 . 4  P L L  5  A s s e m b l y  A 1 0

TheA10assemblyisa programmabledivide― by―N PLとthat providesthe l Hz′10 Hz′and 100 Hztuning

increments(the three least significant digits)intheL0 1 outputsignal TheA10outputisfrorn 50to60kHzin

10Hzcontrottablesteps Theoutputfrequencyis 10(6000‐ X3X2Xl)HZ′ VVhere X3X2Xl are the three least

significant di9its of the transmit frequency The least s19nifi(ant digit,Xl′is not displayed and is always zero_

4.3.5 PLL 4 Assembly A9

The A9 3SSemblyis a transiationaltype phase io(kedioop whi(h convertsthelow f「equency A10 output of 50       _古

to 60 kHzin 10 Hzincrementsint0 40 05 to 40 06いylHzin 10Hzincrements TheA9assemblyprovidesthe

intermediate si9n31 prOCessing required before the A10 output can be c6mbined with the PLL 3′A8′10 kHz′         、 _
and l kHztu∩ ingincrements The A9 outputfrequency may be computed from the formula 40,000,000 + 10

(6000‐‐X3X2Xl)HZ′ Where X3X2Xl are the three least significant di9its Of the trans日lit frequency The least

si9nificant digitis always zero_

4.3.6 PLL 3 Assernbly A8

T h e  A o  3 S S e r n b l y i s  a  p r o g 「3 m r n a b l e  d i v i d e ‐b y ―N  a n d t 「a n s t a t i o n  P L L  w h i c h  p e r f O r m s t h e  f o l l o w i n g  t w o

f u n c t i o n s t

●    Gene「ation ofthe 10 kHz and l kHztunin9 increments(104and103 placesin the L0 1 frequency)

f o r L① l  o u t p u t

e    Cornbination Ofthese incrementsvviththe 100 Hz′10 Hz′and i Hz tuning incrernents provided

b y  t h e  A 9  a s s e m b l y

TheA8assemblyoutputfrequencycanbedeterminedbythefollowi∩ g formula Give∩ that X3X2Xl are the

valuesofthethreeleasisignificantdigitsofthetra∩ srrit f「equencies′andthatX5X4arethevaluesofthe 104

and l o3 di9its ofthe transRttt f「equency′A8frequency=[40′ 000′000 + 10(6000‐ X3X2Xl)l‐ 110,000(361 +

X5X4)l HZ The A8 outputfrequency rangeis35 45 R/1Hzto 36 45卜 71Hz Xlis not displayed on the front panel

and iS 3卜7rヽays zero

4 . 3 . 7  P L L  2  A s s e m b l y  A 7

The A7 assernblyis a prograrnmable divide‐by―NPととぃrhich providesthe 10い71 H z′1「uHz′and loo kttz tuning

increrne∩ts(three rnOst significa∩t di9its)inthe L0 1 output The Aフassel輌bly outputis frOrn 44 1卜71Hz toフ40

掛71Hzin 100 kHz contro lable steps
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The A7 assernbly output frequencyis equalto 100,000(441 +X8X7X6)′ Where X8Xア X6iSthevalueofthethree

most significant digits of the transrnit frequency.

4 . 3 . 8  P L L l  A s s e m b l y  A 6                              ′

The A6 assemblyis a transiation type PLとwhichcombinesthetuningincrementsfortheL01 outputfrom

assemblies Aフ ′A8,A9,and A10_The outputsignat wili be the L0 1 inieCtiOn signal,ltwiH bevariablefrom

40465kHzto70455Ⅳ lHzin 10Hzcontrollablesteps.Given a transrnitfrequency of X8X7X6X5X4X3X2Xl HZ

Where X8 throu9h X2 are the digits from the front paneifrequency display and Xlis zero′ the A6 asserTlbly

output and L0 1 frequency wili be:

fA6 =  fA7  ‐    fA8

10

where

fA7 =(441 +X8X7X6)100,000 Hz

fA8 = 〔40,000,000 + 10(6000-X3X2Xl)〕 ‐[10′000(361 +X5X4)l HZ

ThissignatwiHalwaysbetunedexactly40455rvlHzabOvetheexcitertransmitfrequency.

4.3.9 Carrier Generator

The Carrier Generator Assembly has three main functionsi

●    Generation of a 455 kHz intermediate frequency carrierfor ChA/mode,sideband carrieriniectiOn′

or Aい71 car「ier reinsertion

●    Direct narrovvband(8 kHz deviation)FA/1「nodulation of 455 kHz carriervvith audio from the A5

assembly

●    Generation of FSK tonescentered at 455 kHz with up to ±l kHz tone separatモ■n3Flllギ 7

resolution

、  Theassernblyreceivescontroi signalsfrOmtheA143SSembly′ 340A/1Hz reference signal frorn the A12

assem bly′and a FA/1 audioinputfrorn A5 The nomi∩a1455 kHz carrier ge∩erator outputi岳,eritO Audio
Assembly A5 The assernbly employstwOi∩ terrelated phase iocked loops a∩dt、A′o VCOstを ,G「

‐々rate tile

carriersi9nalsneededforthevariousrnodesofoperatiOn

4.3.10 FrequencySynthesizerTuning Example

TheoutputfrequenciesoftheA10′ A9′A8′Aフ′and A6 assemblies at any 9iven transrnit Fr岳lu↓nCy can be

deterrnined from the exarnple shown in f19ure 4-4 Assume a transmitfrequency f。= 21′3之8′500 Hz and that
X8XアX6X5X4X3X2Xl representthevaluesofthe 10VIHzthrough l Hzpositions. The exciter has a 10 Hz

resolution so the Xl digitis always zero and is not displayed on the front panel_

To cal(ulate the frequency ofthe output signal from each assembly′start at the A1 0 3SSernbly,then rnove on

to the A9′A8′A7′and A6in that order The answercan always be checked iince the fo1lowin9 formula rnust

always be true

fL0 1 =fTx + 404551A/1Hz

Here`

fTx = 21 328′600い71川z
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therefore,

fヒ01 =  21 328′ 600R/4Hz + 40455h/1Hz

61 783′600A/1Hz(which agrees vvith the resuit of figure 4‐4)

4.4 PHASELOCK L00P THEORY AND DBM TO VrmsCONVERSiON

4.4.l Conversion Between dBm and Vrms

Powerieveisin this manual are stated in dBm,or decibels vvith respect to l mitlivvatt. For ex3mple, ■6dBm

麟 酷 縄 協盟 胡 縦 鎌 鎌 ふ斜 磐 鑑 寵 鮮 撚 :≧ 縄 瑠 鞘 便 七ド

・

f
ohrn voltage equivalents for many dBm pOwerieveis. Note that for negative vatues of dBrn′voltages are read

in either ofthe two le十七―hand columns. For pOsitive values of dBm,voitages are read in the right‐hand

colu m n_For example′ -6dBm is0 112V(112 mV)′ aCrOss 50 ohrns,while+6 dBm is 0 446 V Similarly,-20 dBm

equals 22.4mV′ while+20 dBrn equals 2 24 volts(acroSS 50 ohm5)

Table 4‐2.Conversion of dBm to V「ms across 50 ohms

( O  d B m = l m w )

(Negative dBrn) (POSitiOn dBm)

Volts Millivoits dBm Volts

224

199

178

158

1 4 1

1 2 6

1 1 2

224

199

178

158

141

126

112

999

890

793

707

630

562

50_1

446

39_8

354

31 6

282

251

224

1 9 9

1 7 8

1 5 8

1 4 1

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

1 8

19

20

21

22

23

24

_224

_251

282

316

354

398

446

501

562

630

707

793

890

999

1 1 2

1 2 6

1 4 1

1 58

1 78

1 99

224

2 5 1

2 8 2

3 1 6

354

(
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Table 4‐2.Conversion of dBm to Vrms across 50 ohms

(OdBm=lmw)(COnt.)

4.4.2 Phase Locked Loops(PLL)

The basic phase iocked ioop(PLL)consistsOfthefoHOwingfourcomponentsi

●    phase detector(Or cOmparator)

iowpass filter

voltage controlled oscillator(VCO)

divider(cou nter)

The countercomponent may be either a fixed or programrnable divider

4.4`2.l Basic Phase Locked Loop

F19ure 4-5 showsthe four basic components of a phaselocked iOOp. PLL operatiOn involves cOmparing the

frequencyandphaseofanincomingreferencesignaltOtheoutputofthevOltagecontrottedOscillator(VCO)_

lf the two signals differi∩ frequency and/or phaser an error voit3geiS generated by the phase detector and

applied to the VCO. This causesthe VCO output frequen(y to change in the direction required fOr decreasing

the frequency/phase difference_ The correction prOcess continues until phase lock is achieved

Dividing a VCO frequency output by two before applying it tO the phase detector resuitsin an errOr voitage

that drivesthe VCO to twice the reference frequency A divide‐ by―three action resultsin an error voltage that
drives the VCO to three tirnes the reference frequency. From this,the following relationship can be given′

fvcO = N(fREF)

4.4.2.2 PLL Programmable Counters

An exarnple ofthe basic phaselocked ioop technique′ usin9 numbers,will prOvide an understanding ofits

actual operation Referrin9 to fi9ure 4‐ 6′the desired freque∩ cyis Obtained by pro9rammi∩ 9 the variable
dividerthroughselectableinputs AssumingtheVCOisiockedatthedesiredfrequencyofl MHz′ this signal
enterstheinput ofthe divide,by‐ 100 cOunter(diVider)Thecounteremitsapuiseatitsoutputeachtirne 100

●

　

　

　

●

(Negative dBm) (POSition dBm)

Volts Millivoits dBm Volts

1 2 . 6

1 2 . 0

11_2

1 0 0

890

793

707

398

224

0707

25

25,41

26

27

28

29

30

35

40

50

3.98

4.17

446

5 0 1

5.62

630

7.07

126

39.8

70,7
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R E F E R E N C E

F R E Q U E N C Y

O U T P U T

F v c 。= N ( F r e f )

Fref= 10 KHZ

Figure 4‐5. Basic Phase Locked Loop

{DiViSOR CODE FORキ 100)

】MHZ=F

|

＼、

PHASE

DETECTO R

VO LTA6E

CONTROLLED

OSCiLLATOR

PHASE

DETECTO R ILTE R

VO LTAGE

CONTROLLED

OSCtLLATO R

1舘こl nぃぃ 1 lMHz
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Figure 4‐6. Programmable Phase Lock Loop
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puises enteritsinput.Therefore,dividing the l MHzinput by 100 resuitsin an output of10 kHz.This lo kHz
signaliscomparedtothereferencefrequencyoflokHzindicatingalockedsituation. lfthe divider's output

had beenlessthan 10 kHz′the phase detector wOuld have produced an errorvoltage to drive the VCO tO a

higher frequency. Sinli13rly,if the divider′s output had been greaterthan 10 kHz,the VCO would have been

driven to a lowerfrequency, Note that the phase10ckiOOp outputis dependent upon the selectable inputs Of

the variable dividerゃ The RF-1310providesthisinputtothedivide‐by‐N counterin the form of a seriel data

cornmandwOrd Thecodingofthisworddeterminesthedivisorratioofthecounter′ and is supplied(under

microprocessor controりfrOm the information supplied by the frOnt panel f「equency select controis,

4.4.2,3 PLL Prescaling(Dperation

AvariationofthebasicPLLwhichinvoivesdivisionOfthefeedbackVCOs19nalpriortOapplicationtothe

divide―by―N(ounteris shown in figure 4‐7. The total divider portiOn of the PLL now consists of two

programmable counters and a two modulus prescaler.

REFERENCE

FREQUENCY Fref

Figure 4,7. Phase Lock LOop Prescづ ling Technique

The two modutus prescaler begins operation by dividing the vco Output by the higher ofitstwO possible

divisors,PⅢ l.The prograrnmable divide‐by‐N countercountsthe number of puisesfrom the prescaler The

swa‖owcountercOntroisthenurnberoftirnesthattheprescalervvili bealiovvedtodividebyP+1(tO be

precise,A times.)Afterthe swaliOw counterreaches A counts′itinstructs the prescaler to change its division
ratio to P.(Note thatthe RF-1310usesthisschemeontheA7andA103SSemblies′ where the prescaleris a
divide―by,10/divide―by-1l counter The divide‐by―N and swal10w counter are countersinternalto the pLと

synthesizeriC_

ln operation′the prescaler divides by P■ 1,A times For every Pキ l pulse from the prescaler′both the A
counter and Np cOunter are decreased by l The prescaler divides by P ■ l until counterA reachesitszero

2 MODULUS

PRESCALER
P , P ■1

PROGRAMMABLE

COUNTER
■Nβ

SWALLOW

COUNTER
■A
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state At thiS point,themodulusoftheprescalerchangestoP Theprescalerthendividesbypuntilthe

remaining count,(Np‐A)in the Np counter′decreasesto zero Atthistirnerthe Np Output enlits a puise while

the A and Np counters reset The cycle then repeats

An example ofthe two modutus prescaling techniqueis given in figure 4-8 and table 4‐3. For illustrative

purposesr a VCO output of 50,7A/1Hz is derived.

fR EF=100 KHZ 50.7 MHZ
=fvc0

MOBULUS

CONTROL

{MHZ)

59059(1)

Figure 4‐8. Prescaling Technique Example

VO LTA6E

CONTRO LLED

OSCiLLATOR

PR ESCALER
■10/■11

S W A L L O W

COUNTER

A = 7

P R O G R A M M A B L E

C O  U N T E R

N = 5 0

TUNING INFORMAT10N

Table 4‐3. Prescaling Technique Ex3mple

input

Puises

Prescaler

Counts

SwaHow

Counter

Prograrlmable

Cou nter

0

11

22

33

44

0

11

11

1 1

1 1

7

6

5

4

3

50

49

48

47

46
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Table 4‐3. Prescaling Technique Example(cOnt.)

477

487

497

507

10

10

10

10

0

0

0

0

3

2

1

0

507 input pulses= l output puise

The twO most significant digits,5and O′are selected into the programmable counter The least significant

digit′7,isselected into the swaHow counter. Underiocked conditions,the divider has an input(fvcO)of 50.7

M Hz,and an output of100 kHz

To produce a loo kHz signalfrorn the 50 7 MHz fvco s19nal′a divisor ratio of(50 7 divided by 100)or 50フis
required Table 4-3 shows a cOuntsequence of 507input puisesresuitin9 in i Output puise Sir「ilarly,a507
MHzinput resultsin a 100 kHz Output

The prograrnrnable divide―by‐N counter ernits a puise every time it counts 50 input puises with the swllllow

counterset tO seven′the prescaler divides by ll,seven times′and then switchesto dividing by lo Atthis

point,the divide―by―N counter needs 43 input puises before ernitting an output puise. The prescaler vvi十inow
divide‐by‐10,43 times,to finish the count sequence. lA/ith seven counts of ll(7xll =77)and 43(ounts of 10

(43x10=430),one puise ernits from the prograrnmable counter every(77 +430)or 507 input puises、

4.4.3 Charge Pumps

The charge pump isthe b3SiC Circuit employed in the RF‐1310 to convertthe PLL phase cOI輌parator
complementary puise output errorsignalsintO an ana10g dc VCO cOntroi voitage_ The three basic

components Of a charge pump ctrcuit are a currentsource,3 Current sink,and an output fitter Figure 4‐9
shows a typicalcharge pump circuit_

4.4.3.l Phase Detector Outputs

The phase detectorcomparesthe phase and/orfrequency oftwo inputs(fvcO and fREF)and produces an

output errorsignal at one ofits two outputs(のv orてぅR)WheneVertheinputs are not equal The pulse widths
oftheseoutputsignalsaredirectlyproportionaltothephaseerrorOfthetwoinputsignais

Prescaler

Counts

Progranlrnable

Counter

55

66

77

87

97

107

11

11

11

10

10

1 0

2

1

0

0

0

0

45

44

43

42

41

40
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fvc。

VC0 00NTROL

VOLTAGE

1. ASSUME AN INCREAStNG CONTROLVOLTAGE
CAUSES AN lNCREASiNG VCO FREQUENCYt

2. fvcO>fREF IN THiS EXAMPLE
fREF 仁~LW垂

590‐60(1)

Figure 4‐9. Basic Charge Pump Circuit

lf the frequency fvco is 9reaterthan fREF Orifthe phase offvco isieading′then errorinformation is provided

by lうv puising iow 互うR remains essentia‖y high_(ThiSiS the situation shown in figure 4‐9)_

lf the frequency fvco isless than fREF Orifthe phase of fvco ista99ing′then errorinformation is provided by

のR puiSing iow 【うv remains essentially hi9hム

lfthe frequency of fvc。=fREF and bOth arein phase′then bOth rうv and rみR remain high′except for a short

time period when both puiseiow in phase. Thistime period istoo shorttO affect the charge pump'siead-la9

filter network Cf‐Rf and isignored,

4.4.3.2 Charge Pump Operation

The charge pump circuit functions as a currentsource/currentsink network to lead‐lag filter network Cf―R■

Q2and Q3 functiOn as a currentsource to dump chargeinto the filter network′while Ql functions as a

currentsinktopulichar9eoutofthenetwork、  The net resuitis thatthe output voltage across the network

rises when Cicharges and falis when Cf discharges

(
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A55Ume thatfvco is 9reaterthan fREF aSShOwn in figure 4‐ 9 0utputrろ R remains high′ hOlding Q3 off Output

の v puisesiow′ turning Ql On This provides atOw i「 npedance discharge path tO ground for cf、 As cf dis―
Ch3「geS′the charge pump output voltage(VCo contrOl voltage)decreases′ causing fvco tO decrease

Now assume that fvco isiessthan fREFヽ 吃うV remains high′ holding Ql Off.吃 うR βuiSeSiOW′ turning on Q3,and
allowing Q2 to turn on and dump chargeinto cf.This causesthe VCO controi voitage to increase′ causing
fvco tO increase

4‐21/4‐22
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SECTiON 5

MAlNTENANCE

5。1 lNTRODUCTiON

ThissectioncontainsgeneralinforrnationconcerningpreventiveandasrequiredmaintenanceoftheRF‐1310
Exciter.The solid state design has minimized regular maintenance. The built,in test feature has automated

most troubleshooting. Proceduresfortestingindividualassembliesarecontainedintheunitinstruction

subsections,

5.2 PREVENTiVE MAlNTENANCE

Theonlyitemthatrequiresre9ularmainten3nCeiStheexciterairfilter Thefiltershouldberemovedand

cieaned periodically at a frequency determined by the operating envi「onment. The filterisiocated behind
theoril10ntheiowerpartofthefrOntpanel

To remove the filteri

Remove the two screwsthatsecure the 9ri‖ to the front panel

Remove the gri‖ .

Pu1l out the filter

The filtercan be washed with a diluted′soap solution Dry the filter completely before replacernent

CAUT10N

5ome ofthe assembliesin the RF-1310 contai∩

static sensitive devices To protect st8tiC Sensitive

devices frorn damage′fo‖oぃrthe su9gested

precautions

Keep ali static sensitive devicesin their protective packagin9 untii needed This packagin9 is

usua‖y conductive and should provide adequate protection forthe device Storin9 ortraitぅヵ

porting static sensitive devicesin conventional p13StiC Containers cOuld be destructive to the
device.

Disengage power priortO insertiOn or extraction of sensitive devices This atso applies to PWBs

containing sensitive devices

Double check test equipment vOlt39eS and polarities priOrto conducting any tests. Verify that

no transients exist,

Use only soldering irOns and toolsthat are properly 9rounded UngrOu∩ded soldering tipswill
destroy these devices SOLDERING GUNS R/1UST NEVER BE USED

Avoid contact with theleads Ofthe device The cofmponentshould aトフvays be handled very
carefully by the ends Orthe side opposite the leads_

Avoid contact betハヽreen PXvVB circuits or componentieads and synthetic ciOthing while handling

static sensitive devices or assemblies containing them

a .

bゃ
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(5。3 BUlLT‐ lN TEST EQUIPMENT(BtTE)SELF‐ DlAGNOSTiCS

NOTE

A fauitindication may occur atinitialturn on and

will remain untit the frequency standard stabilizes,

See table S-1_

The RF‐1310Exciterhasthecapabilityofextensiveselftestingintheeventofafailure. The generaitypes of

tests and the assemblies affected are:

a    Controi Circuits Tests

e   cOntrol Board A,sembly A14

●   DriverBoardAssemblyA13A2

●   DisplayBOardAssembliesA13A4andA13A5

。   System interfaceAssemblyA18

●   Remote Control AssemblyA17

b_    Frequency Synthesizer Tests

e    Reference Generator Assembly A12 and Frequency Standard Assembly A21

●   Carrier Ce∩erator Assembly All

●    PLL 5 Assembly A10

●    PLL 4 Assembly A9

.   ●    Pと L3Assembly A8

●    PとL2Assembly A7

●   PLL l Assembly A6

c  々    S19nal Path Tests

e   C3rrier Generator Assembly All

●    Audio Assembly A5

。   Combiner AsserPbly A4

●    Up/Doぃ /n Converter A2

●   O u t p u t  A r n p l i f i e r  A s s e m b l y  A l

予 2
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d    Power Supply Tests

P o w e r S u p p l y  A s s e m b l y  A 1 5

Most ofthese tests can be automatica‖ y performed by turning the front panelselectorswitch to TEST h/Vhen
the switch isin the TEST pOsition,all exciter front panel controls become inoperative

The no「mallength oftheseiftestisapprOximately8seconds.AIltests are performed sequentially in their

order ofirnportance.

lfafaultexistsinaparticularassembly,that assembly number and the corresponding fault code(defining the

type offailure)vViH be displayed on the exciter frOnt panel alphanumeric display. See table 5-l for a listing of

assembly numbers and fault codes. For example,if the transmission of LSB signals became difficult(due tO

unknown reason5)′ initiatethesetftestbyrotatingtheselectorswitchtoTEST ThedisplayrnayindicateASSY

04 FAUと T02, Table 5-l lists the fauit cOdes and thetr description

AttheendofaHassemblytestingracheckwilibemadetoseeiftheprimaryfrequencystandardhasfaited if

it has,the secondary standard wilitake over′and the front pa∩el will display the mess3ge PRI FREQ STAN FAIL

lfthere is no secondary standard′BITE rnay have fa十led much earlierin the test,

lfnofauitswerefoundduringtheseiftesting′ the front panet witi display
一―TEST PA5SED一 ―_

Table 5‐l Fauit Code Listing

Assembly No. F3utt COde Description

１

　

２

　

４

Ａ

　

Ａ

　

Ａ

A5

６

　

　

７

Ａ

　

Ａ

１

２

３

４

５

６

７

８

９

‐０

1

2

3

4

5

OutputArnplifierAssembly Failure

Up/Down Converter Faiture

8ypass Signal Path Fauit

LSB FIlter

USB Filter

Ch/1/Filter

FSK Filter

‐1 6 dB insertion

-26 dB insertion

PPC Fatlure

AIWl Path Failure

158 Path Failure

U581F

LSB IF

U 5 B  A L C

L 5 8  A L C

S e r i a l  D a t a

P L L l  O u t , O f―L o c k

S e r i 3 1  D a t a

P L L 2  0 u t―O f―L o c k
＼ 、
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Table 5‐l Fautt Code Listing(Cont.)

Assembly No. Fauit Code Description

A8

A9

A10

A l

A12

A13

A14

A15

A17

A18

1

2

1

2

１

２

３

４

５

６

７

1

2

3

4

１

２

３

４

５

６

７

８

９

1

2

3

1

2

3

4

5

6

7

Serial Data

PLL3 0ut、Of―Lock

PLL 4 0ut‐Of―Lock

Serial Data

PLヒ5 0ut‐Of‐Lock

Carrier Generator l Serial Data

Carrier Generator l serial Data

Carrier Generator l Out― Of‐Lock

Carrier Generator 2 0ut‐ Of‐Lock

4 5  M H z  O u t‐O f‐L o c k

Carrier Generator Output Fail

FM R/1ode Select

lR/1Hz Reference

800 kHz Reference

40 MHz PLL Out― Of―Lock

Pri mary Standard Fail

This error code repotted back to remote

No Fauit Codes(COnverter Module)

PROい71 ChecksurVI Faiture

Parall e1/Seri31 COnVersions

C M O S  R A M  F 3 1 l u r e

Seri91 Data input

Keyline Lo9ic Failure

825S Output Port Failure

Ar7D Timing Failure

A7/D キ5 Reference Fa‖ure

A7D Ground Failure

No Fautt Codes(Linear Power Supply)

L C U  P R O M

L C U  C o m r n u n i c a t i o n

LCU I∩terface

Seriai Cornmunications

ROh71 Failure

RA卜71 Failure

l/O Failure

O u t p u t  A m p  C o m m u n i c a t i O n

A―to―D EOC Fallure

A‐to‐D Conversion Error

onty
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5.3.l Continuous seif‐ Test Monitoring

Cettain critical circuits vvhich may adversely affect exciter operation or cause physical damage if they

malfunction are continuously monitored.These circuits ere:

a.    Power Supply Assembly A15 AIl powerlines distributed to the exciter are continuously

monitored fOr acceptable voitage limits

b.  AH Synthesizer Phase Lock Loop(PLL)Assemblies(A6,A7,A8,A9,and A10)TheSe PLLs are

continually rrlonitOred for a locked condition′ indicating a stable transmitting frequency.

Failure ofthe A6′ A7,A8,A9,A10,orA15assemblieswillcausethefrontpanelFAULTLEDtoli9htanytime

the exciteris on.

5.3.2 Self‐Testく〕peration

The RF‐ 1310 self―test procedure consists of a series of tests and rneasurements that verify the proper operation

oftheexciter Thesetestsareperformedsequentially lfafaitureisencountered,the test wi1l stop at that

f3itu re_ Thetestwill onlycontinuepastthatfailurebyremovingthecauseofthatfailure,

NOTE

lf one failure is found,there rnay be other failures

thatvvili nOtbeindicated until thefirstfailureis

corrected

The self‐test prOcedure is perforrned underthree co∩ditions. First,tests involvi∩g digital type levels(lo9iC i
and O)are performed in order oftheirimportance Next′ the excitersign31 path is tested for perfOrmance.

PartofthistestisperforrlledusingtheBITEoscillatorontheASassembly,and partis perforrned at the

operatin9frequencythattheexciterwasiasttunedtobeforeenteringBITE_

The tests performed during BITE are described in the following pa「agraphs_ lt may be necessary to referto
the specific circuit schernatics under discussion These schemat cs are in the assembly subsections

5.3.2.l Larnp Test

Thefirsttestperformedisthelamptest_AII LEDsandse9mentsofthe 10-and 20-character disptaysiocated on

the front panel are lit. This condition is maintained for apprOximately 4 seconds and a1lows the operatortO

exarnine a‖front panelindicators while the remainder ofthe exciter testing is being accOmplished_

5,3.2.2 ROM Test(A14 Assembly)

The ContrOI Board Assernbly A14 ROA/1testisperfOrmednext U19and U20contain3川 the firmware used to
control the rnain exciter functions a∩ d are tested to determine that the information they contain is correct_ lf

any ofthese are found tO have a probleni the corresponding fauit message vvili be displayed On the front

panel These devices are factory prograrnmed

5.3.2.3 RAM Test(A14 Assembly)

The nexttest perforrned is the RAh/1test This test will deterrnine the read/ヽ ハ′rite capability ofthe 2K CMOS
RAい71∪181ocated O∩ Control BoardAssernblyA14 1fafauitexists′ the appropriate f3uit COde wi‖ be
displayed o∩ the front pa∩ el
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`5。3.2.4 0utput Port Test(A14 Assembly)

OnControl BoardAssemblyA14′ U13 is tested forits ability to「ead and、村rite′to and from itsindividual ports

which control many functiOnsin the exciterム Any error vvili cause the appropriate fault(ode to be displayed

on the front panel

5.3.2.5 Seria1/Para‖el Test(A14 Assembly)

ThistestdeterminestheabilityofControlBoardAssemblyA14toreadinthepara‖ ellines and convertthem

to serial dataゃ U6′ U10′ U15′ U25,muitiplexer U ll,and the seriat cto(k circuitry are tested.Any error vvill

cause the appropriate fault code to be displayed on the front panel“

5.3.2.6A‐ to‐D Converter Test(A14 Assembly)

A‐to―Dconverteru21 ontheA143SSemblyistestedforitsabilitytomakeanalog― to―digital conversions

properly and within acceptable time linttts Any error vviH cause the apprOpriate fauit code to be displayed on
the front panel

5.3.2.7 Keyline Tests(A14 Assembly)

The circuitry invoived i∩readingandactivatingtheexciterkeylinesistestednext inorderforthistestto

actually verify keyline performance,eitheroftheauxiliarykeytinesortheヽ/0)くkeyline must be activated and

held before entering BITE_ lfthey are not′this test vvili simply be passed over and the rest of BITE witl

continue_ The affected iCs are U l′U2′and U3.Any error vviH cause the appropriate fauit code to be displayed

on the front panel

N O T E

lf the(3′V and PTT keylines are both keyed′BITE wili

display A14‐05′Keyline Logic Failure

5.3.2.8 Serial Data Tests(A14 Assembly)

The operation Ofthe parallel― in/seria卜out shift register U 17 o∩Control Board Assel輌 bly A14 3∩ d the capability

of ali synthesizers(inCtuding the Carrier Generator)tO accept seri31 data from the control board vvill now be

tested if a synthesizer fa‖ s to receive data correctly′then that assembly will be identified as having failed if

there is a problernぃ ′ith ali the synthesizers readi∩9 correCtly′thenitvvillbeassurnedthattheContrOIBoardis

at fauit.

The synthesizer PLLs are firstiOaded with all zeros and tested They are then ioaded with 00000000 00000000

00100000 binary The one(1)bitVVillsettheseri3iCheCklinesonthePLL′ sto l This bitisthen read back and

tested for all PLLs ifthe bit has nOt been setto l,a fauit has occurred′ and the appropriate fault code u′ ill be

displayed on the front panel

5.3.2.9 System interface Tests(A18 Assembly)

At this poi∩t′System interf3(eAssemblyA18be9insitsownseiftest_ lf there is an errorin prOperly receiving

this start message′ acommu∩ ications erroris generated and displayed on the front pa∩ el_ lf everything is

received properly′ theA18BITEwillrunonitsownandrnain31TE、 出ill continue Laterin the main BITE″ results

frorn the system i∩ terface test ぃヽ′ill be received and interpreted

ぎ

一
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5。3.2.10 Audio Serial Tests(AS Assembly)

Audio Assembly A5 is tested separately forits ability to accept serial data from the control board.A check bit

on A5,U26,vvili be tested to see ifit can be accurately controlled if any problem is encountered,the

appropriate fauit codl witi be displayed on the front panel,

5.3.2.1l Reference Generator Test(A12 Assembly)

Reference Generator Assembly A12istested next The 40 A/1Hziock bitis read and tested for a locked

condition(10gic O=iock). lfdetectedasbeingoutofiock,the apprOpriate fault code and assembly number

wili be displayed on the front panel.

The l MHz and 800 kHz detectlinesare reed′ and if a logic t is read indicating a fautt′the appropriate fault

code and assembly number are displayed on the front panel

5.3.2.12 Phase Locked Loop(PLL)Tests

PLL 5,PLL 4′PLL 3″PLと2,PLと 1,and Carrier Generator PLLs CG 13nd CG il ′ヽvili now be tested to ensure thatthey

can be tuned overtheir entire range Forthe synthesizer PLLs,the testing is done in three frequency ranges as

listed in table 5-2

Tabie 5‐2. PLL Frequency Range

PとL Range Exciter Frequency

L O W

M l D

H I G H

00′000 000 kHz

15,050 500 kHz

29,999 999 kHz

Carrier Generator Assembly All

r a n g e s  a r e  l i s t e d  i n  t a b l e  S‐3

PLLs CG l and CG Ilvvill also be tested in three frequency rengィ:)3 ThOSO

Table 5‐3. All Assembly Frequency Range

PLL Range Carrier Generator Frequency

LOW

MID

HIGH

454 000 kHz

455 117 kHz

456 000 kHz

At each frequency′ ali PLLsaretestedtodeterrninethestatusofthei「 respective locklines They are tested in

order′ startin9 with PLL 5 and finishingヽ ハ′ith CG II lf a fault occurs′the appropriate fauit code and assembly

nurnber will be displayed on the front panel

5.3.2.13 System interface Assembly Tests(A18 Assembly)

At this point,the resuits of the Systerrl interface Assernbly BITE testsぃ ′||l bei∩terpreted Tested on the A18

assembly、 will be!
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●    5eriatcommunications U6 and RO尚lU8

●    RAR/1contained in U9

●   1/O potts of A18A2 Assembly

o   CommunicationstoOutputAmpAssemblyAl‐ U9and associated circuitry

●    A‐ to―D converter U ll

lf any errors are found′ the appropriate fault code wili be displayed on the front panel.

5.3.2.1 4 Carrier Generator Test(All Assembly)

Next,Carrier Generator Assembly All will be tested forits ability to generate the apprOpriate carrier signal it

will be tested to verify its ability to generate a signal at 455 kHz and 454 55 kHz(the FM ioop)if any errOrin

generating these signalsis found′ the appropriate fault code will be displayed on the front panel.

5.3.2.15 Audio Assembly Test(AS Assembly)

Properselection Ofsignal paths are verified The U58 and LSB audio and both lF paths are tested forthe

abilitytopasssignals TheoperationoftheALConbothaudiopathsvvi‖ also be tested by applying two

different audio input signalleveis. The test signals are supplied by the BITE oscillator.

lf any errOris found′the appropriate error code vvill be displayed

The output detect on each ofthe lF paths wi‖ be checked They wili be verified forthe prOper output and

control. Any dis(repancieswili resuitin a faultcode

5,3.2.16 Combiner Assembly Tests(A4Assembly)

The CombinerAssembly testincludesthe control a∩ dpassingofsignalsthrougheachoneofthefiltersand

the iSB leveling iOop

First′the ability for a s19nal(the 31TE osc‖lator from the previous audiO tests)tO be passed thrOu9h bOth the

US8 and LSB filters vvill be checked。 lfthisisdeterminedtobefunctional′ then one ofthe filters vvi‖be

deselectedandtheoutputofthecombinertestedtodeterrnineifthelevelisuptofu‖ output,indicating

properoperation ofthe 15B leveling loop.An errorin any ofthese steps wiH generate the appropriate fauit
code on the front panel_Atthis point′ the BITE oscillator on the AS assembly is no longer needed′ 50 it iS

disabledfortheremainderoftheexciterselftest

Next′the three filter paths Cヽ7V′FSK′andBYPASSwiHbetestedforcontrolandpassageofthe455kHzCarrier

Generator si9nal. lfanyofthefiltershasaproblem′ that filter′s fauit code urili be displayed on the front

panel_

Fin311y′the AR/1 filter path and the two carrierinsertion ieveis are tested The AR/1 fitter vvill only be selected

andtestedforitsabilitytopassasignal Alternately′ each carrierievel will be selected and the output verified

fOr much lowerieveis Any failuresぃ′ill be displayed on the front panel

5.3.2.17 Electronic Keyer Test(A3Assembly)

At this point′the exciter、Jvill be tuned to u′hateve「 frequencyAry35 SeleCted on the fro∩ t panel whe∩ 31TE▼vas        ＼

i∩itatedandrernaintherefortherernainderofalltests Theup/doぃ ブn converter wiH be checked fOr proper

5 ‐8
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output as wel1 3Sinternal keyline response′and any problems willcause the apprOpriate fauit cOde to be
displayed on the front panel

5 . 3 . 2 . 1 8  0 u t p u t  A m p  T e s t ( A l  A s s e m b l y )

TheOutputAmpAssettblytestincludesanoutputlevelく heck and the control and response ofthe three
digital attenuators

initially′ali three digital attenuators are switched Out tO remove al1 3ttenuation. This vvill obtain fu‖rf
output. Theoutputlevelisthenreadandstored Eachattenuatorisswitchedinseparatetyandtheoutput

powerisrnonitOredandcOmparedtothefulioutputreading ThisdeternlinesiftheamountOfattenuationis
correct.

5.3.2.19 Frequency Standard Detect

if all excitertests have passed tO this point,then the PRI FAILline originating frorn Reference Cenerator

Assembly A12 w‖ l be tested lf thisline indicates the primary frequency standard has failed(fail = 1)′then
the message PRI FREQ STAN FAILis displayed on the front panel. Nofauitcodeorassemblynumbervvill

appear. As was stated earlier′this meansthatthe p「imary frequency standard has failed and the exciteris
operating on its secOndary standard if no secondary standard exists,the exciter may have faFled BITE rnuch

earlierin the PLL tests

5。3.2.20 LCU Test Option(A17 Assembly)

ThelasttestisonRemoteCOntrolAssemblyA17 TheinformatiOnusedtocontroithesetestsiscontained

within the Remote COntrol Assembly firmware Once itis deterrnined that the Remote assemblyisinstalled′

then the Remote assernbly wilitestits uART′ the LCU ROい71′and the RS‐422 interface circuitry lf any ofthese
are found tO be atfauit,the corresponding fault cOde is displayed on the front panel_ The LCU also reports

'any self―
test pass/fail〔onditiOns that may occur as a resuit Ofrunning BITE to the rernote site

if no er「ors are found during the self‐test prOcedure′the front panel displays‐―‐TEST PASSEE)一 ―.Thilindicates
that the radio is functioning properly

5t4SEとF‐TEST SEQUENCE SUMMARY

The RF‐1310seiftestsaredoneintheorderofassernblyimportance lfafaultisdiscOveredduringtestin9′thiS
failure rnust be corrected before the remaining tests are attempted

Table 5-41iststheorderOftestingfromthefirsttOthelasttest、

Table 5‐4. Seif‐Test Sequence Summary

Sequence Summary

1

2

3

4

5

ROM Test,Assembly A14

RAM Test‐ AssemblyA14

0utput POrt Test‐Assembly A 14

Paralle1/Serial Conversions‐Assembly A14

A‐to―D Co∩verter Test―AssemblyA14
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存Table 5‐4. Seif‐Test Sequence Surirnary(Cont.)

Sequence Summary

6

7

7 . 1

7 . 2

7 3

7 . 4

7 5

8.

8 . 1

9

10,

10.1

1 0 2

1 0 3

1 1

1 1  1

1 1 2

1 1 3

11 4

11_5

1 1 6

1 1 6 1

11_6_2

1 1 6 3

12_

1 2 _ 1

1 2 2

1 2 3

1 2 _ 4

1 2 . 5

1 2 _ 6

13

13 1

1 3 2

1 4

1 4 1

1 4 2

1 4 3

1 4 4

Keyline Tests‐Assernbly A14

Serial Data Tests

Assembly A14

Assembly All

Assembly A7

Assembly A10

Assembly A8

5ystem interface‐Assembly A18

BITE Start‐Communications Error

Audio Seri31 TeSt‐Assembly A5

R e f e r e n c e  G e n e r a t o r  T e s t s ‐A s s e m b l y  A 1 2

lA/1Hz Reference

800 kHz Reference

40R/1Hz Phase‐Loくked‐Loop

Phaseとocked Loops

AssemblyA10‐ PLL V

Assembly A9,PLLiV    ・

Assembly A8,PLL‖ |

Assembly A7‐ PLL II

Assembly A6‐ PLLI

AssemblyAll

CGI

CG II

4 5  M t t z  O u t  O f  L o c k

System interface Tests―AssemblyA18

Serial Communication―A14

ROM

RAM

I/O ReadA7Vrite

O u t p u t  A r n p  c O m m u n i c a t i o n

A‐to‐D Level Conversions

Cartter Generator Test‐Assembly All

CG Output

Fトッl Select

Audio Tests‐Assembly A5

USB ALC

LSB ALC

US3 1F

LSB IF

ヽ
」
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Table 5‐4, Seif‐Test Sequence Summary(Contt)

Sequence Sunlmary

S_

5 1

5 2

5 _ 3

5 . 4

5 . 5

5 6

5 _ 7

5 8

5 9

6

7.

7 1

7 , 2

7 3

7 . 4

8_

9

9 1

9 2

9 3

CombinerTestsoAssemblyAll

158 Path

LSB Filter

uS8 Filter

CW Filter

FSK FIlter

8ypass Path

AA/1 Filter

1 6 Carrier insertion

26 Carrier insertion

Up/Down Converter Detector Test‐ Assembly A2

0 u t p u t  A m p  T e s t s―A s s e r n b l y  A l

Control

32 dB Attenuator

16 dB Attenuator

8 dB Attenuator

Pri mary Fail Detect Test

Remote Control Tests―Assembly A 17

PROM Test

C o m m u n i c a t i o n s  T e s t

interface Test

5.5 EXCiTER CHECKOUT

The Fo‖owin9 paragraph5Verifythattheexciterisfu∩ ction31`At this point,the operatorshOuld read and

 ヽunderstand the operation section ofthis manual

5.5.l Exciter Output Power and Frequency Validation

a,    VVith ac povver discOnnected′remove excitertop and bottom covers_

b    Lowerthe front panei byloosening the four(aptive screws behind the front panel handles,and

pivoting the front panel down

c.    CheckthattheControlAssemblyA14backupbatteryiumperisproperlyinstalledbetween

terminals El and E2

d    Reinstali the front panel

e    Configure the exciter as described in the insta‖ation section,paragraph 2.4′Power
Requirements, Con∩ect the exciterline cord to the appropriate ac powersource.AIlow the

frequency standard to stab llze for about 15 minutes before proceeding

f    check thatthe Ext c、へ′keyis open Place the fro∩t panet rOtary function sヽ′vitch tO NORい」l The
exc terisr10w On and conducting a turn―on seiftest The test will「un fOr about l seco∩d′during

5,'11
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g.

ハヽ′hich tirne all displays(alphanumeric VFDs and green LEDs)should turn on. lf ali seif―tests pass′

thentheexciterdisplayswill resettoindicatethesettingsthatexistedthelasttimetheexciter

was on_ lf any tests failr a fauit cOde will be displayed in the leftside alphanumeric display The

operatorshOuld then proceed to the BITEinformation in the A/1aintenance section of this

manual,and iocato the indicated fauit(ode listed in the fauit code table Any faultshould be

repaired before proceeding.

Connectthe test equipment asshown in figure S-1.

HP,5383A

O R ECIUiVALENT

MiCROPHO NE

F R O N T  P A N E L

M i C R O P H O N E

C O N N E C T O R

j、

Ｊ‐

Ｒ OUTPUT

800NTON 92C

OR ECIUIVALENT

+20D8M RANGE

131●073

Figure 5‐1. RF Output Validation

PlaceSystem interfaceAssemblyA18Al switchSl‐4 open This placesthe exciterin a si9nal

generatorrnode

PressSTANDBY and OPERATE buttons OPERATE′ READY′ and FREQUENCYと EDs、打ili turn on_

P「ess O′2,0,0,0′0′and O at keyboard. Press ENTER_

Press the R/10DE button′and scroll the display to G7V.

Pressthe POWVER button_ Using the keypad′press O twice Press ENTER. Povver display wi‖read
-00′LED、ハ/ill be on,

Ciose the EXT Cいヽ/KEY at」11-23. RF output powershould appearat」1′norninallyキ20 dBrn′at

the front panel displayed frequency(02′000 00 kHz)

Pressthe meter EXC RF switch The front pa∩ el metershould indicate 100mヽ 7V(nominally)

Ope∩ the EXT CWV KEY Entera neヽ フvfrequencybypressingtheappropriatekeypadnumerals

Press ENTER. Ciose EXT CArV KEY The nevv output frequency should agree with the displayed

front panelfrequency Open the EXT CW KEY

TheabilityoftheexcitertoproperlytuneandoutputfullpowerhasnORvvbeenverified ifa

further check of other capabilitiesis desired′ proceed

FRECIUENCY

COUNTER

RF‐1310

RF MILLiVOLTMETER
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Perform installation section,para9raph 2.6beforeproceeding Thefollowingverifiestheabilityoftheexciter

to program channeis.

5.5。2.l Progra「lrning the First Channel

aゃ    Select PROG position of rotary functiOn switch

bo    Press O and l atthe keyboard Press ENTER.

c.    Press FREQUENCY button′ press l,o,0,0,0,0,and O atthe keyboard. Press ENTER.

d.   Press MODE button until FSK modeisscro‖ed,

e    Press RF PO WヽER button. Press l and O atthe keyboard′and then press ENTER.

f.  Press LOAD button.

5.5.2.2 Progra打lnling the Second Channet

a,    Press CHANNELo Press O and 2 at keyboard. Press ENTER

b    Press FREQUENCY_ Press 2′0′0,0′0,0′and O at keyboard Press ENTER.

c    Press h/10DE button until uSB mOdeisscrOHed

d.   Press CARRIER button until-10 or‐1 6 is scrolled,

e    Press AUDiO button until X/1iC is scro‖edゃ

f    Press RF PO いヽ/ER PressO and 5 atkeyboard P「ess ENTER

9    Press CLIP button to cause LED above button to turn on

h.    Press tOAD to load channelinformatiOn. The second channel has now been prOgrarnrned.

5.5。2.3 Reca‖ing Channeis

a    Piace rotary functiOn switch to NORM_ Display should revett to values entered before channel

programming validation be9an

b    Press CHANNEL. Press 0 3nd l at keyboard Press ENTER, Front panel displays should indicatei

M o d e    C a r r i e r    A u d i o    R F  P o w e r    F r e q u e n c y    C h a n n e l

FSK        blank      biank      -10          1o′ oo0 00      01

The CHAN NEL LED should be on
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Press O and 2 at keyboard. Press ENTER Front panel displays should register:

A / 1 o d e

U S B

C a r r i e r    A u d i o

-1 0ior‐16  A/1iC

RF Power

‐05

Frequencv

20,00000

Channel

02

The CHANNEL and CLIP LEDsshould be on

d.    ProgrerIRming validation has now been completed.

5.5.2.4 FuH Seif Test

a.    To run a more comprehensive seiftest than exists during the power On selftestr place the rotary

function switch to TEST AIl disp13ys vvi‖li9ht during seif test. lfnofailuresexistattheendofthe

seif test(apprOxi mately 8 seconds)′the disp13ys vvi‖read―‐―TEST PASSED― ゃ- lf a failure does

occur′a fauit code will appearin the left hand display. lf a fauit code appears′refertO the BITE

information in the Maintenance section ofthis manual.

b .   S e t r o t a r y s w i t c h t o O F F  S e t A 1 8 A l  s w i t c h S l - 4 ( l o s e d ( N O R M ) . R e p t a c e  t o p  a n d  b o t t o m  e x c i t e r

covers. Altinitial turn on tests are now complete

「
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