EFH SERIES WHF RADID MAINTENANCE

5.5.4 RECEIVER

A, FROMT END TUNING

1.

2

The radio should be programmed with 142 and 174 MHz. Select 174 MHz.” Open the
squakch. Adjust the wolume control to mid range.

Set the RF signal generator 1o 174 MHz, Adjust modulation for a 1000 Hz tone with 3000
Hz devigtion.

3. Connect the RF generator to the RF input. Connect a distortlon analyzer 1o the speaker
audia auipul

4, Increase tha BF level urdil & to 12 dB SINAD is observed an he distortion analyzer.

5 AdjusiL2 L3, L4, and L5 E|IEI‘HE‘|:E|EII:I abdain the best SINAD rezding while reducing 1he
RF input level o maintain & to 12 dB SINAD.

6. Adjust the frart @nd slope variable using a computer, EFH RXTH Tuning softwara, and a
programming cable.

NOTE: Becausa of RF interference from the computer, the radio may not meet 1he sensiivity
speciications wntil discomnected and removed from the immediate vicinity of the
computer.

7. Adjust T1 and T2 for the lowest audio distorion with an AF input level of 1 mMYEMS
Maota hal T3 will have Etile affect on the tuning. T1 and T2 exhib® two peaks a5 the core
iz rotated inte the ooil.  Preset the cores 10 the top of the cail before I'l'lE'lkIl'Ig tha
adjustment. When adjusted for lowest distorion, the top of the core should be in the
uppar half of e cail. Thes will prevent coll breakage. Note also that it T2 s adjusted 1o
the bottom then loading of the LO may occur which can affect output power or
syrifiasizar locking at some freguencies.

B. SOUELCH ADJUSTMENT

1. Saithe radio to a channel programmead with no guard enzabled.

2. Open the squelkch, Adjust volume comrol 1o a medium position.

3. Connect the RF gensrator to the RF input. Comnect a distonion analyzer to the speaker
audio output.

4, Increase the BF kevel until 8 dB SINAD is abserved on the distorion analyzer,

5. Satthe radio sguelch knob 1o the Code Guard pesiion (on the detent).

B, Turn R28 onthe RXTX board clockwise until the awdio urns ofl.

7. Turn R28 slowty coumerclockwise until the audio turns on.

EENDVGKING Page &4



MAINTENANGE EFH SERIES WHF RADID
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EPH SERIES WHF RADID

5.6 TROUBLESHOOTING

MAINTENAMNCE

I Aadia will not fransmit
[ [Red LED doss net light)
i

Invalid TX frequency programimad
Weak battery

VOO TX bandshift circud failing
Cpen PTT path o microprocesser
Broken swilch

| Radia will net turm an

Exhausted battery

Dpan fuse

Sroken anioll switch

Failing 5 walt regulator

Impraper infarmation in EEPROKM

Radig will nat unmuts

Invalid RX frequency programmed

Internal squelch frimmer adjusted improgerly

CARRIER FRESENT signal to microprocessar
sharted ar cpen

Audio amplitiar failing

CISC AUDID path open or shorted

AX AUDID path open or shorlad

Transmit power below specilication

| ESoftware power adjustment incorrect

HULO swrich sharted

RF side connector [ack failing
Harmanic filtar failing

Power amplitier failing

Power contral cincuit f3iling
Antenna switch failing

YOO butler failimg

Code Guard signal not being transmitted

Mo Code Guard signal pregrammed on transmd

channnel
Cade Guard bufter (14, 114, AN} failing

| Poor battery life

Transmitter pewer adiusted toa high
Battery saver not programmed
Audia amplifier not switching off
Weak batlery

‘Wil not entsr keybodnd programming
mede

Imprapar passwand Dei anfargd
Open or Sgﬂl‘red -FHCGFEAM signal
Kayboard / Display urni faili

Inwalid hardware data in the EEPROM

Radio unmutas with no camer presant
when in preget condition

-

Squekh trimmer igusteﬂ irnnmnaé'lg:l
Open or shorted CARRIER PRESENT signal

Radlo does not unmute when propar
Code Guard signal is present

Tone fiter on apticns board failing
Code Guard clipper failing

sansitivity does not meet specification

Front end filters misaligned or failing
Software frond end tuning adjusted improperly
RF amplifier failing

[F fitter ar amplifier fading

VOO buftar failing

Receiver distordion out of specfication

IF transformers mistuned
{Adjustable mogels ondy)
Audio amplifier failing
Recelver audio filter on options board failing

BENDIXENG
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MAINTEMAMCE

EPH SERIES WHF RADID

| Low ar no transmitter audio moduiation

| failing
WEO medulatlon circuit failing

TX audio trimmaer misadjusted
Micraphaone failing
TX audio amplifierfiter chain on options board

TX modulation is g9 high

T avdio trimmer misadjusted

Deviation compensation network [A42 thru R435 on
tems board) failing

YE0 modutatian cireull failing

Audio cutput power coes not meast
sp&cﬂtﬂ@ﬁ

Sguelch trimmer on RX/TX board adjusted

s
io powar amplifier failing

Audio fiter on cptions board 1ailing
FM demodulater IC failing

Transmitted digital Code Guard will not
unsquelch other radios

DCG not programmed or not set for proper polant |

| Reference modulatian trimmer adjusted imprope
| Refarence modulation cireuit (SR1 and CHZ) failing

Fado always gives kow battery indication
{flashing LED and "Lobat™ message
displayed)

Failing or shorted 8.2 voit regulator

Radio will not function properly at band
| edges

VGO tuning voltage (T1) misadjusted
Shorted or open HI BAND signal to synihesizer loop
amglifier

Transmitter irequency aut of 3 ppm
specification

XTAL fragquency misadjustidd
Failing temperature compensatian rufancrk on
systems boand

Failing XTaL
" ANI or DTMF tanes not being transmitted | Radio not programmed for ANI ar DTMF
Tone path 1o 15 from RN1 on systems beard shorted
ar apen

Transmitter modulation varying across
frequency band

Failing compansation netwaork (F<2 through R45
on systems board)

wiflhout receiving the
de Guard

Audio openi
programmead

Menitor switch failing
Monitor switch butfer (15 an systems board) failing

Insutficlant transmit range

Improper antanna far VHF frequencies
Open antenna jack _
Failing amenna maleh clreui
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SECTION VI
ILLUSTRATED PARTS LIST

6.1 INTRODUCTION

This section helps you in:ﬂltmlllyl:;lI ars usad in BENDI(KING EPH Sares portable WHF radios. It
incledes Bilkls C1 Material (BO Ffﬂr all rrhaLur assemblies aranged from Final Asse down 1o
individual part level. Each BOM is followed by the comesponding Assembly Drawing and Schematic
Diagram.

Parls lisied in the BOMs meet BEMDIEVKIMNG design specifications and arse the recommended
replacement pars.

6.2 BILLS OF MATERIAL

Bills of Material contain specific infarmation an each pan in the coresponding Assembly Drawing and
Schemalic Diagram. Sub-sssemblies are listed by 20M number, helping you find the comact sub-

assembly parts for 2ach specific radio medel.

BOM NUMBER

The Bill of Material Number, which is also the 12-digit Part Number for the asserﬁ:lt‘. Eﬁp&&rs
&t the top of the BOM. | the assembly is available in a variety of "flavors”, the BO mber
tor each llavor appears at the top of the BOM. Pars common to more than aré flavaor ara
often listed in 2 Common BOM, ending wilh -0029. The last lour digis of each BOM Number
appear abave a flawar column at the right side of the BOM,

SYMBOL COLUMN

This column comtaing the Reference Designators of parts as lzbellad in the Assamibly
Drawing and Schematic Diagram. The Fefarence Designator consists of an abbreviation fior
type of componeni ard a number assigned to that part {ITM 4, R 31, etc). Comman
Heference Designator abbraviations are listed balow,

ASY  Asgembly MK Microphione

B Matar or Synchng P Flug

- Capacitor o Transistar

Cd Cincuit Jumpes R Resistor

GH Dipde AREF  Aeierence

oS Larmp AM Hasisior Metwark

F Fuss AT Thermistar

FL Filker 4 Swilch

I Integrated Circuit T Transfarmer

IT™  ltem TP Tast Paint

J Jack Ly Resiston'C apacitor Matwork
L Inductor W Phatacallvacuum Tuba
LS Speaker WG Waveguide

M Meter Y Crysta

PART MUMBER COLLIMM
This eolumn containg the individual Part Mumbers used whan ordering replacement pars, If

the par is listed as an assambly (ASY), the BOM and drawings far that assemaly follow after
the curment BOM and drawings.

HENDNEHING Page &-1



ILLUSTRATED PARTS LIST EPH SERIES VHF RADIC

DESCRIPTION COLUMMN

This column contains the description of each part in the assembly. Common abbraviations
which may appear in this colummn are listed beldw,

AL Aluminum W Mylar

ASSY Assembly PG Polycaroonats
EIFLA Bifilar PF Precision Fam
BOM  Eill of Material BEF Faper

G Carbon Composie PS Palystyrensg
CF Cartan Film o) Cuarer Watl
CH Choka RES  Resistar

CAP Capacior 5 Ellicon

A Caramic SCR Goinaw

(3 Dize Caramic A X | Eilver Mica
][] Diode STOF Standofl

EL Electroda ow Swiich

EW Eighth 'Watt TEAM Tesrmingl

FG Fixed Compasition TH Tantakum
FERR Farrile TET FT Test Point
FLTE Filter TW Tarh VWatt
FT Faedthru WA Variable

HY High Yoltage WA Wire Woung
Hey Half Wart XFMA Transiormer
[ Inegrated Circul XKETR Transistor

MC  Menglithic Ceramic  XTAL  Crystal

ASSEMBLY COLUMN

An "A" in this colemn Indicates that tha part is an assembly. i the P/N and description reads
"200-0X0N-0098 COMMON BOM® the pans for that assembly are Included in the current
BOM. The paris breakdown for an assembly wilh any other P/M will be jaund in the BOM
with the same number. Those assemblies with BOMs and drawings included in this manual
are indicated by "ASY" in the Symbal Calumn.

UMIT OF MEASURE (UM) COLUMMN

Thig column indicates the Unit of Measure for each part. Comman abbreviations found in (s
column are listed balaw,

EA Each RF Faor Relerence Only
FT Foot I~ Inzh
AR As RAequirad

CILANTITY COLUMMS

These calumns indicate the part guantities fer sach faver of the assembly. The four-digit
number above sach column correspands to the Lest four digits of a BOM Number at the top of
the BOM. Parts comman o more than one flaver are aften listzd in Comman E0Ms, anding

with -2098 ar -0092,

FPaga &2 BENOTCKING



EFH SERIES WHF RADKD ILLUSTRATED PARTS LIST

FINAL ASSEMELY

35200137 0000 EPH 853 0A
8200370001 EPH 51k QA

003 ERHENL 1A
e il e ETH 542 14
62001370004 ERY EO5 14
DEg-00137-000% E7H 225 1K
82007370006 283 5L
6g-009 370007 EHE14 24
QEz-00r3TO00H E=M B4 oM
SRE-DONAT-O058 EPH 514 2M
SYMEDL PART MUEMBER CEZCAPTION A UM CUANTIY

QOOG  COCT o002 0003 0004 0005 COCE OOO7 Q008 onom

DEZ-0013T 004 FihAL AZEY & EA 160 1o
2001272011 FINAL ASEY A E4 ; . ; 100
053001370059 Fihul AESY COMMDH & BA 13 1m0 100 100 Lm0 10 1o
A5Y 1 200-05042-0000 EFH RIT A& E& 108 W i i 1 1. !
ASY F 2004004770002 ET CYR WD KYED a4 £k . = - " I% “
ASY @ 00804770008 E A EV 100 100
AEY 7 200OG4TT-D007 FRONT CVR WiKED & B4 . 103 .00
AZY 2 00-aTT-0008 EFH CYH WAL KA A EiL 100
Ag¥ 1 0-L3ATT00N EFH METAL WIRLPHA A EA& 1.0
ALY 3 00080050000 AEEY A EA 130
ASY 3 0050050004 SYEIFRAME ASSY A EA 1.08
ASY 3 00050350004 EYEIFSANE RESY A EA 1.00 i 100
AEY ] O0-08E35-0008 SYSIFEE ASSY & EA 100
ASY 3 OO0SIES.0006 EYLIFAM 455y & EA ! 1.00
AZY 3 2000 86350007 SYEIFAM ARSY A E& 100
T 2 CF300808-0004 MO0 COVER & EA . . 1
M 2 cedg2oma-omn SACK CWE WETAL 2 A& Bk 100 0@ 08 iBD o0
I|T.|I:‘n 3 CESQTOTD-002 E0R BHC 4amizng = R 180 100 12 100
MW & (E3-X2088-0000 FLATE i EX b0 109 100 100 180 130 100
ITW 10 DES-OAOTLCO08 SCRFHPWZEXNED 4 EA 200 200 iod 280 100 0 1m
T 1§ Osd-=0001 30000 WAC JAEASE OC 278 4R 2 100 10
M 16 187013810000 TEFLON COAD GASKET I8 M ™
M 17 1001870001 WaSKHER SRCULDER EA 400 400
M 1B 18783330000 HEAT SINK GASHET EA . 190 20
M4 18 155001370000 SFTWA CPTIONS A& E& 100

BENDICHING Paga 8.3



ILLUSTRATED PARTS LIST EPH SERIES WHF RADIZ

FIMAL ASSEMEBLY

DEZ-EnAT-0010 7Y EGR R

s-ain 3o oM TR 24

Eronaiami E°H 558 20

0e2-00137-0083 =9k 520 0

2001370004 Bl 514 1M

gEonrd s EFH 558 1

GE2-200 57 -0 ERH 214 TA

RE2-00437-00 CONRC BOM

EYWEOL PART WUMEER DESCHRIFTICN A UM CRIANTTTY

0010 0011 0012 Q013 QOnd 0015 G080 009

20501 2000000 E0H OWHESE MANUAL 4 E4 1.00
Me0aarnai s FNL ASSY EFH E21 A E& . .
Ba2a0 19700 FINAL ASEY GOSN A EA 100 180 1 1 . 160 100
AEY 1 2000604 20000 EFHAT L B4 1@ oa 1.00
ABY 1 X00S0a20000 EEM 3T DES & EA 100
ASY | ZonaasdaciiH) EPM AT DEE & EA 108 1820 :
ASY 7 E0-EATTo00E FRT CYAWHYRD A EA " 100
ASY 7 300-D3aTT-000E EPH CNFE WiALPHA & EA . i 160
agY 7 ANATT-O00 A ESTD QAT A EA 150
ABY B E0O-paNTO02 E0H WETAL WiALPHA A EA 100 .
ASY 2 DO-03dTT-00Z3 Wi E BES A EA 100
ASY 2 EO-MTTO0EL MM EMTLCES 4 E& 1.0
A5 3 E055-0001 SYSIFRANE AZFY A E& . 100
ASY 3 M00S03-000L EYEFRANE ASSY 4 ER 1.08 "
ASY 2 4 EA 100 1,00
ASY 3 0005080070 5 FRM DES MTL 4 A 180 108
T ¢ OFg-Oned(000 STANDOFF 850 EA i i = i]
M 2 GFI-00BCE-0004 L=} 5 BA 100 .50 104
M 2 EE0aTa-ia BacK CVR WETAL IW & En & 100 : I
m 2 SRRaTE-Dals SACK CVRA WETAL IW A BEA . ) : 1.08
md & [Esomihsadnd BLH GHC 2400518 EA 108 10 19 100 15 s
IT™M &  [(E-GPOTT-DOEd SCR PHP WASKT & BEA . ) 100
Td §  Qu2014840000 MEULATOA SYSED E-l (]
TW 5 G4TOEESEO001 CLIP ZEEWFIN A A0
TH 7 O7e0Es-0000 STANDOFF E4 s 108
ml 8 TE A BEA 1bd 100 w0 109 100
M 5 OEG-DE004-000 ECHA FHP 2-58X300 Ex am
MW 0 ORS-07074-000% SCAFHPMLSEED 4 EA 200 W @ 2% 200
M4 11 fesomTiad0h GOAPHF M2 EXE A Ea 200
md 12 BsLTir1-om|s SCH =P M2 5K & EA 20
md 13 1950000180000 FLC QECAL OPTIOKS A EA 100
MW 14 ON541 1340003 COPPERTAPE AN e
MY 15 0959101343000 VA SHEASE Db 578 A 1M .00 1
W 15 tE70150-0000 T CORD QASKET N * i P s
Td 17 0RL-DXET-N WISHER SHOULDER i A0 L0 400
M L6 ET-0VH3-000 HEAT SHE GASKET EA 100 1.00 100
FEF 1 00050380000 FIkAL ASEY EOH & FF x
BEIF & OOR-01004-0000 ECH IKNTEACOMNECT A B X
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LLLSTRATED FARTE LST

EPH SERIER WHF RADID
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EPH SERAIES VHF RADIO ILLUSTRATED PARTS LIST

SYSTEMS FRAME ASSEMELY

200-pEEs 0000 EFH 503 0A
20aima-y EPH 214, §1404
200-05009 0002 ETH 514 1A, S14 A
200-05029-0003 EFH 547 14
200-0E03G-0004 EPH 558 1A SRR 5L SEE A
00-05035-000% EFH 33 1R
0008 EFH 514 0
F00-05055-0007 EBH 514 20
005030008 EPH SB% Sk
IO0sCES-000E EFH 495 20, 4580
SYMEOL  FLAT HUMEER DESCAIFTION & LW OUANTITY
G000 0001 0002 0003 0004 0005 O0CE OOOT 0008 Co0B

200-08018-058 COMNCN BOM A EA 00 180 im iB0 100 1S 180 100 M D
ASY 1 200-DE391-C000 EFHEYS 14 CH A4 Eh 120 1 B -
Ay 1 20005231500 E0M SY3 42 CH 4 4 il ] .
ASY 1 EO0-0E3F 0003 EFH TS 21I0CH A EA [ i 1.00
A5Y 1 E-nar sl a0h] EPHEYE DES 4 E& 100
ASY 2 200-0ES09-000! GTHL G0 14CH WK A B4 13 104 1 -
ASY 2 00-0ER0E-0002 CTRLAD2CH AW A& Ek 0
AgY¥ 2 Z00-CESS-00H CTALEDEPH 4 EA 108 1o
AE¥ 7 Z0HIERDS-000E CTAL 20 TEXAR EFH 4 EA 100
ASY 2 MOHoER0S-00E]) CTHL B0 DES A EA 100
45¥ 3 ZO00475-0002 TOF FRAME LEEY A EA 10 18 100 180 80 900 100
ASY 3 2000o4TiGtl TOR FQM ARSY A EA ey 1@
Imd 93 AAT-O7iEE-0000 WEHR CHAL LT EA 100 o0 & | 1 e 1 10O 1]
T 74 Q78-09481 000 SALCER SWITCH EA 100 20 300 2@ A 10 m A0 i
T 15 OR&d154-0000 MUT SLOT MEXA &3 B 100 00 340 360 AOD 180 @00 A00 AD0 MO
W 16 ORE-1730 10000 LED BUEHIMG EA M M @ w0 180 M 100 10
M 17  OE70355: 005 TR WLAY Sh 100
W17 OST-0ESSI-000 MLAY SPECIAL 4 1,00 100
T 17 eST-0an-00ii LAY SPECIAL = 10 100 100 160 100
1T 703551008 TP INLAY A Ed .00
ma 1T EST-0EsS10019 TOP IWLAY & EA =
md 20 [eefa0a0c EWITCH EEDS. WelCA & EA 108 10 100 1M 108 180 180 100
fmd 20 0800y 30801 SW B 2CH WIDCH A E 1)
Md 31 000452000 Pik DIOW a7 183 A EA igd 206 200 2o 200 200 200 A
Mmd 32 OTe-0lgeoams WAUT SLET =20 EA 1M 100 100 180 10 1480 g0 100 108
Td 23 058 B2 CHANMEL HKDE MLED A EA 100 188 189 190 1A 100 180 180 100
Md 3 pEa-0r30] 0000 ANTENMA BUEHING EA 100 G0 1pd G0 100 BQD 150 100 100 1
T 32 083-01310:0000 ANTENMA AT EA 1D3 100 180 150 100 0 100 100 100 1M
md 35 SWITEH 5007 Ea oo a0 1M Lo
ITW 3 GRE-1ENEE-0001 SaTCH 80T E4 1o 1080 000
e 25 g0 SMTCH 5007 Ei 103
e 35 20ea-0007 STCH BDOT =4 5 4 1)
T &2 187013210000 SEKTLTCH AT HEG A ol 1 i
M £ 2gqape-0000 MICEOTHIM TARE N 200 2o 2
MW & ESOEITIO00E BEALMG TAPE TAN A IN 280 050 4
W =% Ao 20000 VAL GREAZE DCETE =) i i 1
M4 £8 DEBJ00EN0] ZFACER A 1.00
REF 000800010 WOD VS FRANE ASEY & WF i i i
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ILLUSTRATED PARTS LIST EPH SERIES VHF RADID

SYSTEMS FRAME ASSEMELY
I BEE A0 £7H 590 20, 530.0M
05000 COMMON ECH
SYMBOL PART NUMBER QESCRIFTION A UM OUANTITY
[ 1
TTOCANES 008 COMMON BTN A BA 10
MGV 1 TO.0EHI 080 EFH 5Y5 DES AEA 1D
AEY B O-OEg-0ED CTRLBO CER A& Ei 108
bV 3 inepiaTeased TOF ERM ASEY AEA 1M
5t jrrooooooie AP 08 J30FF 50V EA O
¥ A R CAF € 4 7FF 100V EA Lo
T gaomETONE FUSE 275 12V 44 EA 100
o cERgTiSe00d SOF FrP LR 5 EA it
™ 12 ol TSRS -00G ﬁ;'l'LAI:H-uJ.TE 4 L=+
TM 3 GREgressenan FOSITIVE CONTACT EA £ g
TY 1 ORS-SINISNN0 WEHACURVEDSPANG A A 150
MU F pincoDegeneEs TEEM STOF WHT A EA 100
Y 4 bl 5 T B i ] LTCH PLUT B85 WC0 4 E& s
Ut maresTiomoe LATCH Z99NG A Ek 1ED
TV 4 petntEoni0 RiNG ANR 125 z 160
M 3 (REocmonae WIRE Cu2zaWE TIN A N B
T oin patarerEoDes LOWES FRAME A Ed {20
™ 15 TG EIEFME A EA 158
M1 DESCEIeOnE SCA FRF 23014 EA i .
W 1T BarAMESSOO0 WBHRCHMLSLCT EA 150
U c3 TRl oonn SEACER 2WToH EA 140
i F gredradscoc NUT ST NEKD 5 £ g
™ e® ETEES 1178 TOF LAY A =4 120
=i i3 O7E 3300l WUT 3L MEXDTO = 0
SRR R L NCE MDLEES A KL z
N 21 ERsEs g Eln'l'":i‘ BETT Wit CR 4 Ei 138
1 T SOo0eSIo00 AN COW SA7X 163 AEA 2m
O3 O7RII040N wrEoTiea LB
3 = oot CHAKNEL KNOE BA 1
O T i & £
Ty = p4TomElEcocn LOWER LD ASSY A EA 100
T 3 paraeEinoon TOP L0 ASSY A Ea 1.00
T 5 pEnoemecoos 353 BRF 08000 A A iy
T 3 DEE- I -000D ANTEN BUEH NG EA 1M
TM 3 DA E10OONC ANTENNA, WUT BA tom
I N i v o i i ToE AT ERED 4 Ea 103
TM 3 1Efo)MeSmo oaKG A E 100
M OB laszosEd0nT surcisor Bom
I BE9-E004-0003 CA F=PF 2.5 ' E 1
Rl e e FOAM TAFE 3 ase
T 3§ |EOni0eoDoe TEE WT DMK 132 # &2
= T L OCTITE IS A AR 100
M 8 DE-Emsag! SPEING WASHER A EA 1
T 4 CESEIAl 000 WASHER FLAT A EA i
il 170 S Q000 GE{TLTOHFLT HEG =1 108
MM 1 graones)o0on WISRCTHN TAPS N oIm
T o E§SETIoma SEALING TARS TiN AN 0%
M 45 05019130000 VAC GREASE DC 975 AR 100
;i1 mrEanesioo ADAPTER ANTENNA EA 20
L1 OrSge01ooos coLeT A BA 140
B3 qezogesoom SARMAL PLUG 2BL A EA 160
CREF 1 0-05008-0000 SYSIFRANE AZSY A E 50
RE 1 Xosamsion MODGYSFRAMEASSY A RF X
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