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VRIWZDUHñý3DUWý1Rïýíëêðäääåðêäìï

7KHý9,.,1*ý9;ý8QLYHUVDOý6WDWLRQýLQWHUIDFHVý
ZLWKýDýWKLUGýSDUW\ýFRQWUROOHUïýý$OOýVLJQDOýSRUWVýXVHGýWRý
LQWHUIDFHýWRýWKHý6WDWLRQýDUHýRQý-ëýORFDWHGýDWýWKHýEDFNýRIý
WKHýFDELQHWï

1.3 MODEL NUMBER BREAKDOWN

7KHýIROORZLQJýEUHDNGRZQýVKRZVýWKHýSDUWýQXPð
EHUýVFKHPHýXVHGýIRUýWKHý9,.,1*ý9;ý8QLYHUVDOý6WDð
WLRQï

1.4 IDENTIFICATION NUMBER

7KHý8QLYHUVDOý6WDWLRQýLGHQWLILFDWLRQýQXPEHUýLVý
SULQWHGýRQýDýODEHOýWKDWýLVýDIIL[HGýWRýWKHýLQVLGHýRIýWKHý
UHSHDWHUýFDELQHWïý7KHýIROORZLQJýLQIRUPDWLRQýLVýFRQð
WDLQHGýLQýWKDWýQXPEHUã

1.5 ACCESSORIES

7KHýDFFHVVRULHVýDYDLODEOHýIRUýWKHý9LNLQJý9;ý/75ý
UHSHDWHUýDUHýOLVWHGýLQý7DEOHýìðìïý$ýEULHIýGHVFULSWLRQýRIý
VRPHýRIýWKHVHýDFFHVVRULHVýIROORZVïý

([WHUQDOý6SHDNHUýðý7KLVýìçýRKPýVSHDNHUýSOXJVýLQWRý
WKHý0$&ýFDUGýMDFNïýý7KHýVSHDNHUýSURYLGHVýORFDOýDXGLRý
DQGýLVýDGMXVWHGýE\ýWKHýYROXPHýFRQWUROï

5-ðììýWRýçð%1&ý$GDSWHUýðýý7KLVýDGDSWHUýER[ýSURð
YLGHVýFRQQHFWLRQVýIRUýWKHýKLJKýVSHHGýGDWDýEXVýDWýWKHý
UHDUýRIýWKHýUHSHDWHUýDQGýWKHýGDWDýEXVýIURPýWKHýORJLFý
GUDZHUVýLQýH[LVWLQJýUHSHDWHUýV\VWHPVï

ìäûý$OXPLQXPý6KHOIýðý5DFNýPRXQWHGýVKHOIñýëíûý
GHHSñýWKDWýFDQýEHýXVHGýWRýVXSSRUWýWKHýEDWWHULHVï

ìë9ý'&ý%DWWHU\ýðý7KLVýLVýDýVHDOHGýìë9ý'&ýOHDGðDFLGý
EDWWHU\ýLQWHQGHGýIRUýEDWWHU\ýEDFNXSýV\VWHPVïýý7ZRýEDWð
WHULHVýDUHýUHTXLUHGýSHUýUHSHDWHUïýý$Wýëè°&ñýZLWKýDýìííøý
WUDQVPLWýGXW\ýF\FOHýDWýëè:ñýWKHýUHSHDWHUýZLOOýRSHUDWHý
IRUýëýKRXUVýDQGýDWýììí:ñýWKHýUHSHDWHUýZLOOýRSHUDWHýIRUý
ìýKRXUïý

ëíííý6HULHVý6HUYLFHý.LWýðý7KLVýNLWýFRQWDLQVýDQýDODUPý
ZLUHýKDUQHVVñýH[WHQGHUýSRZHUýFDEOHñýSURJUDPPLQJýNLWñý
H[WHQGHUýFDUGñýH[WHQGHUýKDUQHVVñýDQGýDý7,&ýELDVýFDEOHïýý
7KHVHýLWHPVýDUHýXVHGýZKHQýWXQLQJýWKHýUHSHDWHUýDQGý
ZKLOHýWURXEOHVKRRWLQJï

%DWWHU\ý%DFNXSýDQGý&DEOHý2SWLRQýðý7KLVýRSWLRQýFDQý
EHýIDFWRU\ýRUýILHOGýLQVWDOOHGïýý,WýLQFOXGHVýWKHýEDWWHU\ý
EDFNXSýPRGXOHýWKDWýUHVLGHVýLQýWKHýSRZHUýVXSSO\ýDQGý
WKHýQHFHVVDU\ýLQWHUFRQQHFWýFDEOLQJýWRýFRQQHFWýWKHý
UHSHDWHUýWRýWKHýEDWWHULHVýõVHHý6HFWLRQýëïèôï

%DWWHU\ý%DFNXSý&DEOHý.LWýðý7KLVýNLWýSURYLGHVýWKHý
FDEOHVýUHTXLUHGýIRUýFRQQHFWLQJýWKHýVFUHZýOXJVýRQýWKHý
SRZHUýVXSSO\ýWRýWKHýìë9ý'&ýEDWWHULHVï

Week Year A= Waseca

Number
WarrantyPlant

Date
Manufacture

Letter
Revision

12345A324A

Repeater
ID

20XXX

3 3242 - 20  X 4 -

110W

UHF

1

UNIVERSAL STATION

12.5/25 kHz
2 = 380-400 MHz
3 = 400-430 MHz
4 = 430-470 MHz
5 = 470-512 MHz
6 = 480-520 MHz
1-1
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INTRODUCTION AND OPERATION
3RZHUý6XSSO\ýZLWKý%DWWHU\ý%DFNXSýðý7KLVýSRZHUýVXSð
SO\ýLVýHTXLSSHGýZLWKýEDWWHU\ýEDFNXSýõVHHý6HFWLRQýëïèôïýý
%DWWHU\ýFDEOHVýDUHýQRWýLQFOXGHGï

%DWWHU\ý%DFNXSýõERDUGýRQO\ôýðý7KLVýLVýDýEDWWHU\ýEDFNð
XSýPRGXOHýRQO\ýIRUýILHOGýUHSODFHPHQWýõUHIHUýWRýLQVWDOODð
WLRQýLQVWUXFWLRQVýííéðëíííðåêíôï

3&ý3URJUDPPHUý3*05ý6RIWZDUHýðýêïèûýSURJUDPð
PLQJýGLVNýXVHGýWRýSURJUDPýWKHýUHSHDWHUï
3URJUDPPLQJý&DEOHý.LWýðý7KLVýNLWýFRQQHFWVýWKHý03&ý
DQGýDýFRPSXWHUýGXULQJýSURJUDPPLQJýDQGýIRUýPRQLWRUð
LQJýUHSHDWHUýDFWLYLW\ýDWýWKHýVLWHï

([WHQGHUý&DUGýðý8VHGýWRýH[WHQGýWKHýFDUGVýSOXJJHGýLQWRý
WKHýEDFNSODQHýEH\RQGýWKHýFDUGýUDFNýHQFORVXUHýýZKHQý
WXQLQJýWKHýUHSHDWHUýDQGýZKLOHýWURXEOHVKRRWLQJï

([WHQGHUý&DEOHý.LWýðý7KHVHýDUHýVHYHQýIRRWýH[WHQVLRQý
FDEOHVýIRUýWKHý5)ý7UDQVFHLYHUýSRZHUýDQGýGDWDñýýZKHQýWKHý
WUDQVFHLYHUýLVýUHPRYHGýIURPýWKHýFDELQHWï

5DFNý6HOIý6XSSRUWLQJýðýý$FFRPPRGDWHVýIURPýRQHýWRý
ILYHýUHSHDWHUVýPRXQWHGýRQýYHUWLFDOýFROXPQVïýý7KLVýDOVRý
SURYLGHVýVSDFHýIRUýFRPELQHUVýDQGýGXSOH[HUVï

&RPELQHUý&RD[LDOý3URWHFWRUýðýý7KLVýDFFHVVRU\ýSURð
YLGHVýOLJKWQLQJýDQGýVWDWLFýVXSSUHVVLRQýLQðOLQHýEHWZHHQý
WKHýDQWHQQDýDQGýFRPELQHUï

([WHUQDOý6SHDNHUî0LFURSKRQHýðý7KLVýLVýDýVSHDNHUýDQGý
PLFURSKRQHýFRPELQDWLRQýWKDWýSOXJVýLQWRýWKHý0$&ýFRQð
QHFWRUVïýý7KHýPLFURSKRQHýSURYLGHVýORFDOýDXGLRýDQGý
SXVKðWRðWDONñýZKLOHýWKHýVSHDNHUýSURYLGHVýORFDOýDXGLRýDGð
MXVWHGýZLWKýWKHýYROXPHýFRQWUROï

3RZHUý/LQHý3URWHFWRUýðýý7KLVýDFFHVVRU\ýSURYLGHVýOLJKWð
QLQJñýVWDWLFýDQGýVXUJHýSURWHFWLRQýRQýWKHý$&ýSRZHUýOLQHïýý
7KLVýOLQHýSURWHFWRUýLVýUDFNýPRXQWHGýZLWKýPXOWLSOHýRXWð
OHWVïý

5-ðììýWRý5-ðììý&DEOHýðýý7KLVýWKUHHýIRRWýFDEOHýLVýXVHGý
WRýFRQQHFWýWZRýRUýPRUHýUHSHDWHUVýWRýWKHýKLJKýVSHHGýGDWDý
EXVýWKURXJKýWKHýPRGXODUýMDFNýRQýWKHýUHDUýRIýWKHý
UHSHDWHUï

1.6 PRODUCT WARRANTY

7KHýZDUUDQW\ýVWDWHPHQWýLVýDYDLODEOHýIURPý\RXUý
SURGXFWýVXSSOLHUýRUýIURPýWKHý:DUUDQW\ý'HSDUWPHQWñý
(ï)ïý-RKQVRQý&RPSDQ\ñýëääý-RKQVRQý$YHQXHñý%R[ý
ìëéäñý:DVHFDñý01ýèçíäêðýíèìéïýý7KLVýLQIRUPDWLRQý
PD\ýDOVRýEHýUHTXHVWHGýE\ýSKRQHýIURPýWKHý:DUUDQW\ý
'HSDUWPHQWïýý7KHý:DUUDQW\ý'HSDUWPHQWýPD\ýDOVRýEHý

Table 1-1   VIKING VX REPEATER 
ACCESSORIES

$FFHVVRU\ 3DUWý1Rï

5-ðììýWRýçð%1&ý$GDSWHU íëêðëíííðìäé

ìäûý$OXPLQXPý6KHOI èíåðíèííðíëä

ìë9ý'&ý%DWWHU\ èíêðèíìëðéëí

([WHUQDOýVSHDNHU ëèíðíìèìðííè

ëíííý6HULHVý6HUYLFHý.LW ëèíðëíííðëêí

3RZHUý6XSSO\ý2QO\ ëèíðëíííðåíí

3RZHUý6XSSO\ýZî%DWWý%NXSñýQRýFDEOH ëèíðëíííðåíì

%DWWHU\ý%DFNXSýERDUGýRQO\ íëêðëíííðåêí

%DWWHU\ý%DFNXSýRSWLRQýDQGýFDEOH íëêðëíííðåêè

%DWWHU\ý%DFNXSý&DEOHý.LW íëêðëíííðëëê

5*ðêìçð%1&î%1&ýFDEOHýçåûýó èäæðêííêðëçí

5*ðêìçð%1&î%1&ýFDEOHýæìûýó èäæðêííêðëçì

5*ðêìçð%1&î%1&ýFDEOHýåæûýó èäæðêííêðëçë

5*ðêìçð%1&î%1&ýFDEOHýäçûýó èäæðêííêðëçê

5*ðêìçð%1&î%1&ýFDEOHýìíçûýó èäæðêííêðëçé

5*êìçð%1&î%1&ýFDEOHýìëû èäæðêííêðëèê

5*êìçð%1&î%1&ýFDEOHýììåû èäæðêííêðëçè

3&ýSURJUDPPHUý3*05ýVRIWZDUH íëêðäääåðêäí

3URJUDPPLQJýFDEOHýNLW íëêðëíííðìäè

([WHQGHUý&DUG íëêðëíííðëêí

([WHQGHUýFDEOHýNLWñýæýIWï ëèíðëíííðíìí

5DFNýVHOIýVXSSRUWLQJ

ýýýýýêýIWï èíåðíèííðíëì

ýýýýýèïèýIWï èíåðíèííðíëë

ýýýýýçýIWï èíåðíèííðíëê

ýýýýýçïèýIWï èíåðíèííðíëé

ýýýýýæýIWï èíåðíèííðíëè

ýýýýýæïèýIWï èíåðíèííðíëç

ýýýýýåýIWï èíåðíèííðíëæ

ýýýýýäýIWï èíåðíèííðíëå

&RPELQHUýFRD[LDOýSURWHFWRU èåèðíåäåðííè

([WHUQDOýVSHDNHUîPLFURSKRQH èåäðííìèðíìì

3RZHUýOLQHýSURWHFWRU èäæðìííéðíìí

5-ðììýWRý5-ðììñýêýIWïýFDEOH èäæðëííëðëíí

ó,QFOXGHGýLQýNLWýíëêðëíííðìëå
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INTRODUCTION AND OPERATION
FRQWDFWHGýIRUý:DUUDQW\ý6HUYLFHý5HSRUWVñýFODLPýIRUPVñý
RUýDQ\ýTXHVWLRQVýZLWKýZDUUDQWLHVýRUýZDUUDQW\ýVHUYLFHý
E\ýGLDOLQJýõèíæôýåêèðçäæíï

1.7 FACTORY CUSTOMER SERVICE

7KHý&XVWRPHUý6HUYLFHý'HSDUWPHQWýRIýWKHý(ï)ïý
-RKQVRQý&RPSDQ\ýSURYLGHVýFXVWRPHUýDVVLVWDQFHýRQý
WHFKQLFDOýSUREOHPVýDQGýWKHýDYDLODELOLW\ýRIýORFDOýDQGý
IDFWRU\ýUHSDLUýIDFLOLWLHVïýý&XVWRPHUý6HUYLFHýKRXUVýDUHýý
æãêíýDïPïýðýéãêíýSïPïýý&HQWUDOý7LPHñý0RQGD\ýðý)ULð
GD\ïýý7KHUHýLVýDOVRýDýëéðKRXUýHPHUJHQF\ýWHFKQLFDOýVXSð
SRUWýWHOHSKRQHýQXPEHUïýý)URPýZLWKLQýWKHýFRQWLQHQWDOý
8QLWHGý6WDWHVñýWKHý&XVWRPHUý6HUYLFHý'HSDUWPHQWýFDQý
EHýUHDFKHGýWROOðIUHHýDWã

ìðåííðêëåðêäìì

:KHQý\RXUýFDOOýLVýDQVZHUHGýDWýWKHý(ï)ïý-RKQVRQý
&RPSDQ\ñý\RXýZLOOýKHDUýDýEULHIýPHVVDJHýLQIRUPLQJý
\RXýRIýQXPEHUVýWKDWýFDQýEHýHQWHUHGýWRýUHDFKýYDULRXVý
GHSDUWPHQWVïýý7KLVýQXPEHUýPD\ýEHýHQWHUHGýGXULQJýRUý
DIWHUýWKHýPHVVDJHýXVLQJýDýWRQHðW\SHýWHOHSKRQHïýý,Iý\RXý
KDYHýDýSXOVHðW\SHýWHOHSKRQHñýZDLWýXQWLOýWKHýPHVVDJHýLVý
ILQLVKHGýDQGýDQýRSHUDWRUýZLOOýFRPHýRQýWKHýOLQHýWRýDVVLVWý
\RXïýý:KHQý\RXýHQWHUýDýILUVWýQXPEHUýRIýûìûýRUýûëûñý
DQRWKHUýQXPEHUýLVýUHTXHVWHGýWRýIXUWKHUýFDWHJRUL]HýWKHý
W\SHýRIýLQIRUPDWLRQïýý<RXýPD\ýDOVRýHQWHUýWKHýéðGLJLWý
H[WHQVLRQýQXPEHUýRIýWKHýSHUVRQýWKDWý\RXýZDQWýWRý
UHDFKï

)$;ý0DFKLQHýðý6DOHV õèíæôýåêèðçéåè
)$;ý0DFKLQHýðý&XVWý6HUY õèíæôýåêèðçäçä

,Iý\RXýDUHýFDOOLQJýIURPýRXWVLGHýWKHýFRQWLQHQWDOý
8QLWHGý6WDWHVñýWKHý&XVWRPHUý6HUYLFHýWHOHSKRQHýQXPð
EHUVýDUHýDVýIROORZVã

&XVWRPHUý6HUYLFHý'HSDUWPHQWýðýõèíæôýåêèðçäìì
&XVWRPHUý6HUYLFHý)$;ý0DFKLQHýðýõèíæôýåêèðçäçä

<RXýPD\ýDOVRýFRQWDFWýWKHý&XVWRPHUý6HUYLFHý
'HSDUWPHQWýE\ýPDLOïýý3OHDVHýLQFOXGHýDOOýLQIRUPDWLRQý
WKDWýPD\ýEHýKHOSIXOýLQýVROYLQJý\RXUýSUREOHPïýý7KHý
PDLOLQJýDGGUHVVýLVýDVýIROORZVã

(ï)ïý-RKQVRQý&RPSDQ\
&XVWRPHUý6HUYLFHý'HSDUWPHQW
ëääý-RKQVRQý$YHQXH
3ï2ïý%R[ýìëéä
:DVHFDñý01ýèçíäêðíèìé
1-3
1.8 FACTORY RETURNS

5HSDLUýVHUYLFHýLVýQRUPDOO\ýDYDLODEOHýWKURXJKýORFDOý
DXWKRUL]HGý(ï)ïý-RKQVRQý/DQGý0RELOHý5DGLRý6HUYLFHý
&HQWHUVïý,IýORFDOýVHUYLFHýLVýQRWýDYDLODEOHñýWKHýHTXLSð
PHQWýFDQýEHýUHWXUQHGýWRýWKHýIDFWRU\ýIRUýUHSDLUïý+RZð
HYHUñýLWýLVýUHFRPPHQGHGýWKDWý\RXýFRQWDFWýWKHý)LHOGý6HUð
YLFHý'HSDUWPHQWýEHIRUHýUHWXUQLQJýHTXLSPHQWïý$ý
VHUYLFHýUHSUHVHQWDWLYHýPD\ýEHýDEOHýWRýVXJJHVWýDýVROXð
WLRQýWRýWKHýSUREOHPýVRýWKDWýUHWXUQýRIýWKHýHTXLSPHQWý
ZRXOGýQRWýEHýQHFHVVDU\ï

%HýVXUHýWRýILOOýRXWýDý)DFWRU\ý5HSDLUý5HTXHVWý)RUPý
úëæìýIRUýHDFKýXQLWýWRýEHýUHSDLUHGñýZKHWKHUýLWýLVýLQýRUý
RXWýRIýZDUUDQW\ïý7KHVHýIRUPVýDUHýDYDLODEOHýIUHHýRIý
FKDUJHýE\ýFDOOLQJýWKHýUHSDLUýODEýõVHHý6HFWLRQýìïæôýRUýE\ý
UHTXHVWLQJýWKHPýZKHQý\RXýVHQGýDýXQLWýLQýIRUýUHSDLUïý
&OHDUO\ýGHVFULEHýWKHýGLIILFXOW\ýH[SHULHQFHGýLQýWKHý
VSDFHýSURYLGHGýDQGýDOVRýQRWHýDQ\ýSULRUýSK\VLFDOýGDPð
DJHýWRýWKHýHTXLSPHQWïý7KHQýLQFOXGHýDýIRUPýLQýWKHýVKLSð
SLQJýFRQWDLQHUýZLWKýHDFKýXQLWïý<RXUýSKRQHýQXPEHUýDQGý
FRQWDFWýQDPHýDUHýYHU\ýLPSRUWDQWýEHFDXVHýWKHUHýDUHý
WLPHVýZKHQýWKHýWHFKQLFLDQVýKDYHýVSHFLILFýTXHVWLRQVý
WKDWýQHHGýWRýEHýDQVZHUHGýLQýRUGHUýWRýFRPSOHWHO\ýLGHQð
WLI\ýDQGýUHSDLUýDýSUREOHPï

:KHQýUHWXUQLQJýHTXLSPHQWýIRUýUHSDLUñýLWýLVýDOVRýDý
JRRGýLGHDýWRýXVHýDý32ýQXPEHUýRUýVRPHýRWKHUýUHIHUHQFHý
QXPEHUýRQý\RXUýSDSHUZRUNýLQýFDVHý\RXýQHHGýWRýFDOOý
WKHýUHSDLUýODEýDERXWý\RXUýXQLWïý7KHVHýQXPEHUVýDUHýUHIð
HUHQFHGýRQýWKHýUHSDLUýRUGHUýDQGýLWýPDNHVýLWýHDVLHUýDQGý
IDVWHUýWRýORFDWHý\RXUýXQLWï

5HWXUQý$XWKRUL]DWLRQýõ5$ôýQXPEHUVýDUHýQRWýQHFð
HVVDU\ýXQOHVVý\RXýKDYHýEHHQýJLYHQýRQHýE\ýWKHý)LHOGý
6HUYLFHý'HSDUWPHQWïý7KH\ýUHTXLUHý5$ýQXPEHUVýIRUý
H[FKDQJHýXQLWVýRUýLIýWKH\ýZDQWýWRýEHýDZDUHýRIýDýVSHð
FLILFýSUREOHPïý,Iý\RXýKDYHýEHHQýJLYHQýDQý5$ýQXPEHUñý
UHIHUHQFHýWKLVýQXPEHUýRQýWKHý)DFWRU\ý5HSDLUý5HTXHVWý
)RUPýVHQWýZLWKýWKHýXQLWïý7KHýUHSDLUýODEýZLOOýWKHQýFRQð
WDFWýWKHý)LHOGý6HUYLFHý'HSDUWPHQWýZKHQýWKHýXQLWý
DUULYHVï

1.9 REPLACEMENT PARTS

(ï)ïý-RKQVRQýUHSODFHPHQWýSDUWVýFDQýEHýRUGHUHGý
GLUHFWO\ýIURPýWKHý6HUYLFHý3DUWVý'HSDUWPHQWïý7RýRUGHUý
SDUWVýE\ýSKRQHñýGLDOýWKHýWROOðIUHHýQXPEHUýDQGýWKHQý
HQWHUýûìûýDVýGHVFULEHGýLQý6HFWLRQýìïæïý:KHQýRUGHULQJñý
SOHDVHýVXSSO\ýWKHýSDUWýQXPEHUýDQGýTXDQWLW\ýRIýHDFKý
SDUWýRUGHUHGïý(ï)ïý-RKQVRQýGHDOHUVýDOVRýQHHGýWRýJLYHý
WKHLUýDFFRXQWýQXPEHUï
March 1999
Part No. 001-2004-301



INTRODUCTION AND OPERATION
,IýWKHUHýLVýXQFHUWDLQW\ýDERXWýWKHýSDUWýQXPEHUñý
LQFOXGHýWKHýGHVLJQDWRUýõ&ììëñýIRUýH[DPSOHôýDQGýWKHý
PRGHOýQXPEHUýRIýWKHýHTXLSPHQWýWKHýSDUWýLVýIURPýõUHIHUý
WRý6HFWLRQýìïéôï

<RXýPD\ýDOVRýVHQGý\RXUýRUGHUýE\ýPDLOýRUý)$;ïý
7KHýPDLOLQJýDGGUHVVýLVýDVýIROORZVýDQGýWKHý)$;ýQXPð
EHUýLVýVKRZQýLQý6HFWLRQýìïæï

(ï)ïý-RKQVRQý&RPSDQ\
6HUYLFHý3DUWVý'HSDUWPHQW
ëääý-RKQVRQý$YHQXH
3ï2ïý%R[ýìëéä
:DVHFDñý01ýèçíäêðíèìé

1.10 SOFTWARE UPDATES/REVISIONS

$OOýLQTXLULHVýFRQFHUQLQJýXSGDWHGýVRIWZDUHñýLWVý
LQVWDOODWLRQýDQGýUHYLVLRQVýVKRXOGýEHýGLUHFWHGýWRýWKHý
&XVWRPHUý6HUYLFHý'HSDUWPHQWýõVHHý6HFWLRQýìïæôï

1.11 UNIVERSAL STATION OPERATION

1.11.1  THIRD PARTY INTERFACE (TPI)

3URJUDPPLQJý-DFNýõ5HIHUýWRý)LJXUHýìðëô

-ìýSURYLGHVýLQSXWýFRQQHFWLRQýIURPýWKHýFRPSXWHUý
DQGýWKHýûIODVKýPHPRU\ûýLQýWKHý73,ïýý7KHýSURJUDPPLQJý
LQIRUPDWLRQýLQýDQý,%0ýFRPSDWLEOHýSHUVRQDOýFRPð
SXWHUýSURJUDPVýWKHý73,ýGLUHFWO\ýIURPýWKHýVHULDOýSRUWý
WKURXJKýLQWHUFRQQHFWýFDEOHVýFRQQHFWHGýWRýWKHý&20ìý
RUý&20ëýSRUWï

5HVHW

6ìýSURYLGHVýDýPDQXDOýUHVHWýRIýWKHý7KLUGý3DUW\ý
,QWHUIDFHýõ73,ôýPLFURSURFHVVRUïýý$ýPDQXDOýUHVHWý
FDXVHVýDýFRPSOHWHýSRZHUðXSýUHVWDUWï

'LVSOD\ýDQGý/('V

(DFKýFRPELQDWLRQýRIý'6ìýGLVSOD\ýUHDGðRXWýDQGý
&5êî&5éýLQGLFDWLRQýUHIHUVýWRýDQýDFWLYHýDODUPïýý6HHý
7DEOHýìïéýIRUýDODUPVýDQGýGHILQLWLRQVïýý/('ýLQGLFDWLRQVãýý
&5ìýEOLQNLQJâý73,ýLVýRSHUDWLRQDOñý&5ëýRQâýKLJKý
SRZHUñýRIIýLVýORZýSRZHUýDQGý&5èýLVýQRWýDVVLJQHGýDWý
WKLVýWLPHï

$ODUPV

:KHQýWKHý6WDWLRQýLVýLQýWKHýWHVWýPRGHýWKHýVDIHW\ý
PHDVXUHVýDUHýGLVDEOHGïýý7KHUHIRUHñýLIýWKHý8QLYHUVDOý
6WDWLRQýLVýNH\HGýIRUýDQýH[WHQGHGýSHULRGýDQGýWKHýSRZHUý
DPSOLILHUýWHPSHUDWXUHýLQFUHDVHVñýWKHUPDOýVKXWGRZQý
ZLOOýQRWýRFFXUïýý7KHUHýDUHýSRSðXSýZLQGRZVýWKDWýZLOOý
DSSHDUýLQýWKHý7HVWýPRGHýVFUHHQVýWRýDOHUWýWKHýXVHUýWKDWý
WKHUHýLVýDQýDODUPýDQGýDFWLRQýVKRXOGýEHýWDNHQïýý5HIHUýWRý
)LJXUHýìðìýIRUýDQýH[DPSOHýRIýWKLVýW\SHýRIýDODUPï

Figure 1-1   ALARM IN TEST MODE

([WHUQDOý6SHDNHUý-DFN

-ìíéýSURYLGHVýORFDOýDXGLRýRXWSXWýWRýDQýH[WHUQDOý
VSHDNHUïýý7KHýORFDOýYROXPHýFRQWUROýDGMXVWVýWKHýYROXPHý
OHYHOýRIýWKLVýVSHDNHUï

6SHDNHUî0LFURSKRQHý-DFNV

-ìíëýSURYLGHVýDXGLRýLQSXWýIURPýDýPLFURSKRQHïýý
-ìíìýSURYLGHVýWKHýUHFHLYHýDXGLRýWRýWKHýPLFURSKRQHï

/RFDOý2Qî2IIî9ROXPHý&RQWURO

5ìçéýSURYLGHVýFRQWUROýRIýWKHýUHFHLYHýDXGLRýRXWSXWý
WRý-ìíìýDQGý-ìíéïýý7XUQLQJýWKLVýFRQWUROýFORFNZLVHýSDVWý
WKHýGHWHQWýDSSOLHVýYROWDJHýWRýWKHýORFDOýDXGLRýDPSOLILHUïýý

$î'ý/HYHOý7HVWý3RLQW

-ìííýSURYLGHVýDXGLRîGDWDýOHYHOýRXWSXWýIRUýWHVWý
OHYHOýFKHFNVïý

*URXQG

-ìíêýLVýWKHýJURXQGýFRQQHFWLRQýIRUýWHVWýHTXLSPHQWý
ZKHQýPRQLWRULQJýWHVWýSRLQWý-ìííï

NOTE: Safety measures are disabled

RF Thermal Sense Alarm Condition Exists

Ok
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INTRODUCTION AND OPERATION
1.11.2  INTERFACE ALARM CARD (IAC)

9ROWDJHý7HVWý2XWSXW

-èíëýSURYLGHVýDýWHVWýSRLQWýWRýPRQLWRUýòìè9ýVXSð
SO\ýRQýWKHý,$&ïýý5HIHUýWRý)LJXUHýìïéï

*URXQG

-èíìýLVýFRQQHFWHGýWRýJURXQGýIRUýWHVWýHTXLSPHQWý
ZKHQýPRQLWRULQJýYROWDJHýWHVWýSRLQWý-èíëï

$î'ý/HYHOý7HVWý3RLQW

-èííýSURYLGHVýDýWHVWýSRLQWýWRýPRQLWRUýDXGLRýDQGý
GDWDýOHYHOVñý$&ýIDLOýDQGýWKHUPDOýVHQVRUï

3RZHUý6XSSO\ý2Qî2IIý6ZLWFK

6èíåýWXUQVýWKHýSRZHUýVXSSO\ý'&ýYROWDJHVýRQýDQGý
RIIýIURPýWKHýIURQWýRIýWKHý6WDWLRQï

3RZHUý,QGLFDWRU

&5èíìýLQGLFDWHVýWKHýòè9ýVXSSO\ýLVýDWýQRUPDOý
OHYHOýDQGýDSSOLHGýWRýWKHý,$&ïýý&5èëéýLQGLFDWHVýðè9ý
VXSSO\ýLVýDWýQRUPDOýOHYHOýDQGýDSSOLHGýWRýWKHý,$&ïýý

&5èëêýLQGLFDWHVýWKHýòìè9ýDFFHVVRU\ýVXSSO\ýLVýDWýQRUð
PDOýOHYHOïýý&5èëèýLQGLFDWHVýWKDWýWKHýòìè9ýVXSSO\ýLVýDWý
QRUPDOýOHYHOýDQGýDSSOLHGýWRýWKHý,$&ï

;PLWý,QGLFDWRU

,QGLFDWHVýWKDWýWKHý8QLYHUVDOý6WDWLRQöVýWUDQVPLWWHUý
LVýNH\HGýE\ýWKHýORJLFï

1.11.3  POWER SUPPLY

7KHýSRZHUýVXSSO\ýLVýVHDOHGýDQGýWKHýOLQHýDQGýVXSð
SO\ýIXVHVýDUHýLQVLGHïýý,IýDýVXSSO\ýIXVHýRSHQVñýWKHýSRZHUý
VXSSO\ýPXVWýEHýUHPRYHGýDQGýVHQWýWRýWKHýPDQXIDFWXUHUý
IRUýUHSDLUýõVHHý6HFWLRQýëïéýDQGýåïèôï

6WDQGE\ý%DWWHU\ý-DFN

7KLVýSURYLGHVýDýFRQQHFWLRQýSRLQWýIRUýDýòëé9ý'&ý
VWDQGE\ýEDWWHU\ïýý&XUUHQWýLVýGUDZQýIURPýWKHýEDWWHU\ý
RQO\ýZKHQýWKHýSRZHUýVXSSO\ýRXWSXWýYROWDJHýLVýORZHUý
WKDQýWKHýEDWWHU\ýYROWDJHïýý$ýWULFNOHýFKDUJHýVZLWFKýRQý
WKHýVXSSO\ýHQVXUHVýWKDWýWKHýEDWWHU\ýLVýIXOO\ýFKDUJHGïýý
7XUQýWKLVýVZLWFKýRIIýZKHQýDýVHSDUDWHýEDWWHU\ýFKDUJHUýLVý
XVHGï
Figure 1-2   UNIVERSAL STATION CARDS

IAC
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J501

J500

XMIT

CWID

+15V

GND

TP
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BOARD
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DS1

S1

J102

J101

J104
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INTRODUCTION AND OPERATION
Table 1-2   ACTIVE ALARMS

$ODUPý1Rï '6ì &5ê &5é 'HILQLWLRQ
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êè
êç
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éì
éë

í
ì
ë
ê
é
í
ì
ë
ê
é
è
í
ì
ë
ê
é
è
ç
æ
å
ä
$

2II
2II
2II
2II
2II
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q

2Q
2Q
2Q
2Q
2Q
2II
2II
2II
2II
2II
2II
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q
2Q

7HVWý0RGH
,$&ýLQSXWýìý$FWLYH
,$&ýLQSXWýëý$FWLYH
,$&ýLQSXWýêý$FWLYH
,$&ýLQSXWýéý$FWLYH
$&ý3RZHUý)DLOXUH
%DWWHU\ý3RZHUý)DLOXUH
3RZHUýVXSSO\ýWKHUPDOýVHQVH
)DQýìýFXUUHQWýRXWýRIýVSHFLILFDWLRQ
)DQýëýFXUUHQWýRXWýRIýVSHFLILFDWLRQ
,$&ýPLVPDWFK
5)ýVKXWGRZQ
5)ý+DOIý3RZHUý0RGH
7KHUPDOýVHQVHýLQý5)ýSRUWLRQ
5)ý)LQDOVýìðëýSRZHUýRXWýIDLOXUH
5)ý)LQDOVýêðéýSRZHUýRXWýIDLOXUH
5)ý96:5ý)DLOXUH
1RUPDOý6\QWKHVL]HUý7[ý/RFNýIDLOXUH
1RUPDOý6\QWKHVL]HUý5[ý/RFNýIDLOXUH
+6ý6\QWKHVL]HUý7[ý/RFNýIDLOXUH
+6ý6\QWKHVL]HUý5[ý/RFNýIDLOXUH
5)ý4XDUWHUý3RZHUý$ODUP
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INTRODUCTION AND OPERATION
63(&,),&$7,216

*(1(5$/ì

)UHTXHQF\ý5DQJHV êåíðéííñýéííðéêíñýéêíðéæíñýéæíðèìëñýéåíðèëíý0+]ý7UDQVPLWî5HFHLYH
'LPHQVLRQV äïìëèûý+ý[ýìæûý:ý[ýëíïäûý'ý
$&ý9ROWDJHî)UHTXHQF\ ìííðëéí9ý$&îèíðçíý+]
$&ý&XUUHQW íïêå$ýõ6WDQGE\ôñýìïé$ýõëè:ôñýè$ýõììí:ô
$&ý,QSXWý3RZHU éè:ýõ6WDQGE\ôñýìæí:ýõëè:ôñýèçí:ýõììí:ô
'&ý&XUUHQWýDWýëçïè9ý'&ýõ/RZý3RZHUô çïê$ýõëè:ôñýìçïè$ýõììí:ô
1XPEHUýRIý&KDQQHOV ìýõ6\QWKHVL]HGñýSURJUDPPDEOHô
&KDQQHOý6SDFLQJ ìëïèýN+]îëèýN+]ýVHOHFWDEOH
&KDQQHOý5HVROXWLRQ çïëèýN+]
7HPSHUDWXUHý5DQJH ðêí°&ýWRýòçí°&ýõðëë°)ýWRýòìéí°)ô
'XW\ý&\FOH &RQWLQXRXV
)&&ý7\SHý$FFHSWDQFH $7+ëéëëííéýõëèýN+]ô
)&&ý&RPSOLDQFH 3DUWVýìèñýäí

5(&(,9(5
ìëýG%ý6,1$' íïêèýµ9
ëíýG%ý4XLHWLQJ íïèíýµ9
6LJQDOý'LVSODFHPHQWý%DQGZLGWK ±ìýN+]ýõìëïèýN+]ôñý�ëïíýN+]ýõëèýN+]ô
$GMDFHQWý&KDQQHOý5HMHFWLRQ ðåèýG%ýõìëïèýN+]ôñýðäíýG%ýõëèýN+]ô
,QWHUPRGXODWLRQý5HMHFWLRQ ðåèG%
6SXULRXVý÷ý,PDJHý5HMHFWLRQ ðìííýG%
$XGLRý6TXHOFKý6HQVLWLYLW\ ìëýG%ý6,1$'
$XGLRý5HVSRQVH òìîðêýG%ý7,$
$XGLRý'LVWRUWLRQ /HVVýWKDQýêøýDWýíïè:îìçýRKPV
/RFDOý$XGLRý3RZHU íïè:îìçýRKPV
$XGLRý6HQVLWLYLW\ �íïæèýN+]ýõìëïèýN+]ôñý±ìïèýN+]ýõëèýN+]ô
+XPý÷ý1RLVHý5DWLR ðèíýG%
)UHTXHQF\ý6SUHDG ëý0+]
)UHTXHQF\ý6WDELOLW\ý ±ìý330ýðêí°&ýWRýòçí°&ýõðëë°)ýWRýòìéí°)ô
0RGXODWLRQý$FFHSWDQFHý%DQGZLGWK �êïèýN+]ýõìëïèýN+]ôñý�æïíýN+]ýõëèýN+]ô

75$160,77(5
5)ý3RZHUý2XW êåíðéæíý0+]ýììí:ýõ'HIDXOWýVHWWLQJôñýëèðììí:ýõ9DULDEOHý6HWý3RLQWô

éæíðèëíý0+]ýìíí:ýõ'HIDXOWýVHWWLQJôñýëèðìíí:ýõ9DULDEOHý6HWý3RLQWô
6SXULRXVý(PLVVLRQV ðäíýG%F
+DUPRQLFý(PLVVLRQV ðäíýG%F
$XGLRý'HYLDWLRQ �ìïçýN+]ýõìëïèýN+]ôñý±êïèýN+]ýõëèýN+]ô
/75ý'DWDý'HYLDWLRQ �íïåýN+]ýõìëïèýN+]ôñý±ìýN+]ýõëèýN+]ô
&:,'ý'HYLDWLRQ �ìýN+]ýõìëïèýN+]ôñý±ëýN+]ýõëèýN+]ô
5HSHDWý'HYLDWLRQ �íïåýN+]ýõìëïèýN+]ôñý±ìïèýN+]ýõëèýN+]ô
$XGLRý5HVSRQVH òìîðêýG%ý7,$
$XGLRý'LVWRUWLRQ /HVVýWKDQýëø
+XPý÷ý1RLVHýõ7,$ô ðèíýG%ýõìëïèýN+]ôñýðèèýG%ýõëèýN+]ô
)UHTXHQF\ý6SUHDG çý0+]
)UHTXHQF\ý6WDELOLW\ý ±ìý330ýðêí°&ýWRýòçí°&ýõðëë°)ýWRýòìéí°)ô
(PLVVLRQý'HVLJQDWRUV ìç.í)ê(ñýìç.í)ê'ñýìç.í)ì'

7KHVHýJHQHUDOýVSHFLILFDWLRQVýDUHýLQWHQGHGýIRUýUHIHUHQFHýDQGýDUHýVXEMHFWýWRýFKDQJHýZLWKRXWýQRWLFHïýý&RQWDFWýWKHý6\Vð
WHPVý$SSOLFDWLRQVýFRQVXOWDQWVýIRUýJXDUDQWHHGýRUýDGGLWLRQDOýVSHFLILFDWLRQVï
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INSTALLATION
SECTION 2   INSTALLATION
2.1 INTRODUCTION

,QIRUPDWLRQýLQýWKLVýVHFWLRQýWHOOVýKRZýWRýVHWýXSýWKHý
8QLYHUVDOý6WDWLRQýIRUýRSHUDWLRQïýý,WýLVýDVVXPHGýWKDWýWKHý
8QLYHUVDOý6WDWLRQýKDVýEHHQýSUHYLRXVO\ýDOLJQHGýDWýWKHý
IDFWRU\ýRUýDVýGHVFULEHGýLQýWKHýDOLJQPHQWýSURFHGXUHýLQý
6HFWLRQýæï

(YHQýWKRXJKýHDFKý8QLYHUVDOý6WDWLRQýLVýWKRURXJKO\ý
DOLJQHGýDQGýWHVWHGýDWýWKHýIDFWRU\ñýLWýLVýJRRGýSUDFWLFHýWRý
FKHFNýSHUIRUPDQFHýEHIRUHýLWýLVýSODFHGýLQýVHUYLFHïýý7KLVý
HQVXUHVýWKDWýQRýGDPDJHýRFFXUUHGýGXULQJýVKLSPHQWýDQGý
WKDWýWKHý8QLYHUVDOý6WDWLRQýLVýRWKHUZLVHýRSHUDWLQJýSURSð
HUO\ïýý3HUIRUPDQFHýWHVWLQJýLVýGHVFULEHGýLQý6HFWLRQVýæïìñý
æïëýDQGýæïêï

2.1.1  SITE PREPARATION AND ANTENNA IN-
STALLATION

6LWHýSUHSDUDWLRQýDQGýDQWHQQDýLQVWDOODWLRQýDUHýQRWý
ZLWKLQýWKHýVFRSHýRIýWKLVýPDQXDOïýý%DVLFýLQVWDOODWLRQý
UHTXLUHPHQWVýDUHýGLVFXVVHGýLQýWKHýû'HDOHUý*XLGHý7Rý
6LWHý3UHSDUDWLRQûñý3DUWý1Rïýííéðåíííðìííïýý)DFWRU\ý
LQVWDOODWLRQýLVýDOVRýDYDLODEOHïýý&RQWDFWý\RXUý-RKQVRQý
UHSUHVHQWDWLYHýIRUýPRUHýLQIRUPDWLRQï

2.2 ENVIRONMENT

7KHýIROORZLQJýFRQGLWLRQVýVKRXOGýEHýFRQVLGHUHGý
ZKHQýVHOHFWLQJýDýVLWHýIRUýWKHý5HSHDWHUï

2SHUDWLQJý7HPSHUDWXUHï

ðêí°&ýWRýòçí°&ýõðëë°)ýWRýòìéí°)ôïýýýýýý

+XPLGLW\ï

/HVVýWKDQýäèøýQRQðFRQGHQVLQJýUHODWLYHýKXPLGLW\ý
DWýèí°&ï

$LUý4XDOLW\ï

)RUýHTXLSPHQWýRSHUDWLQJýLQýDýFRQWUROOHGýHQYLURQð
PHQWýZLWKýWKHý5HSHDWHUVýUDFNýPRXQWHGñýWKHýDLUERUQHý
SDUWLFOHVýPXVWýQRWýH[FHHGýêíýµJîPêï

)RUýHTXLSPHQWýRSHUDWLQJýLQýDQýXQFRQWUROOHGýHQYLð
URQPHQWýZLWKýWKHý5HSHDWHUVýUDFNýPRXQWHGñýWKHýDLUð
ERUQHýSDUWLFOHVýPXVWýQRWýH[FHHGýìííýµJîPêï

127(ãýý,IýWKHý5HSHDWHUýLVýLQVWDOOHGýLQýDQýDUHDýWKDWý
H[FHHGVýWKHVHýHQYLURQPHQWDOýFRQGLWLRQVñýWKHýVLWHý
VKRXOGýEHýHTXLSSHGýZLWKýDLUýILOWHUVýWRýUHPRYHýGXVWýDQGý
GLUWýWKDWýFRXOGýFDXVHýWKHýHTXLSPHQWýWRýRYHUKHDWï

:KHQýWKHýUHSHDWHUVýDUHýLQVWDOOHGýLQýDQýHQYLURQð
PHQWýWKDWýFRQWDLQVýVPDOOýDLUERUQHýSDUWLFOHVñýHïJïýJUDLQý
GXVWýRUýVDOWýIRJñýýWKHýUHSHDWHUýFDELQHWVýQHHGýWRýEHý
VHDOHGïýý$ýKHDWýH[FKDQJHUñýLïHïýDLUýFRQGLWLRQHUñýLVýWKHQý
UHTXLUHGýWRýFRROýWKHýFDELQHWVïýý7KHýDLUýFRQGLWLRQHUVý
PXVWýEHýVXLWHGýIRUýWKHýHQYLURQPHQWïýý(DFKýUHSHDWHUý
õììí:ôýUHTXLUHVý!ëéííý%78îKUýGLVVLSDWLRQýWRýPDLQð
WDLQýH[WHULRUýFDELQHWýWHPSHUDWXUHï

2.3 VENTILATION

7KHý5)ýPRGXOHVýDQGýWKHýSRZHUýVXSSO\ýDUHý
HTXLSSHGýZLWKýIDQVñýFRQWUROOHGýE\ýWKHUPRVWDWVñýWKDWý
IRUFHýDLUýWKURXJKýWKHýHTXLSPHQWýIRUýFRROLQJïýý7KHýDLUý
IORZýLVýIURPýWKHýIURQWýWRýWKHýEDFNýRIýWKHýHTXLSPHQWïýý
7KLVýSHUPLWVýWKHý5HSHDWHUVýWRýEHýVWDFNHGýRUýUDFNý
PRXQWHGýõVHHý)LJXUHýëðèôïýý7KHUHýDUHýDýIHZýFRQVLGHUð
DWLRQVýZKHQýLQVWDOOLQJý5HSHDWHUVýWRýSURYLGHýDGHTXDWHý
DLUýFLUFXODWLRQï

ìï 7KHý5HSHDWHUVýVKRXOGýEHýPRXQWHGýZLWKýDýPLQLPXPý
RIýçýLQFKHVýFOHDUDQFHýEHWZHHQýWKHýIURQWýRUýEDFNýRIý
WKHýFDELQHWýIRUýDLUýIORZïýý

ëï 7KHýSRZHUýVXSSO\ýUHTXLUHVýDýPLQLPXPýRIýìåýLQFKHVý
DWýWKHýEDFNýRIýWKHý6WDWLRQýIRUýUHPRYDOï

127(ãýý5HSHDWHUVýVKRXOGýQRWýWRXFKïýý/HDYHýDýPLQLPXPý
RIýRQHýHPSW\ýVFUHZýKROHýõDSSUR[LPDWHO\ýìîëûôýEHWZHHQý
UHSHDWHUVýYHUWLFDOO\ñýHVSHFLDOO\ýIRUýERWWRPýYHQWLODWLRQý
VORWVýLQýKLJKýSRZHUýUHSHDWHUVï

êï &DELQHWýHQFORVXUHVýPXVWýSURYLGHýDLUýYHQWVýIRUýDGHð
TXDWHýDLUýFLUFXODWLRQï

éï 7HPSHUDWXUHýDQGýKXPLGLW\ýPXVWýEHýFRQVLGHUHGý
ZKHQýVHYHUDOý6WDWLRQVýDUHýLQVWDOOHGýDWýDýVLWHïýý7KLVý
PLJKWýUHTXLUHýDLUýFRQGLWLRQLQJýWKHýVLWHï
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INSTALLATION
2.4 AC POWER

7KHý$&ýSRZHUýVRXUFHýWRýWKHý8QLYHUVDOý6WDWLRQý
FDQýEHýìëí9ý$&ýWRýëéí9ý$&ïýý1RWKLQJýQHHGýEHýGRQHý
WRýWKHýSRZHUýVXSSO\ýIRUýëéí9ý$&ýRSHUDWLRQïýý+RZð
HYHUñýDýëéí9ý$&ýRXWOHWýUHTXLUHVýWKHýìëí9ý$&ýSRZHUý
SOXJýEHýUHSODFHGïýý$ýORFNLQJý$&ýSRZHUýFRUGýLVýSURð
YLGHGýIRUýWKHýVXSSO\ï

7KHýìëí9ý$&ýFRUGýLVýDýVWDQGDUGýêðZLUHýJURXQGHGý
FRUGýXVHGýZLWKýDýVWDQGDUGý$&ýZDOOýRXWOHWïýý7KHýRXWOHWý
PXVWýEHýFDSDEOHýRIýVXSSO\LQJýDýPLQLPXPýRIýèçí:ïýý
:LWKýWKHýQRPLQDOýìëí9ý$&ýLQSXWñýWKHýVRXUFHýPXVWý
VXSSO\ýè$ýIRUýHDFKýììí:ý8QLYHUVDOý6WDWLRQýDQGý
VKRXOGýEHýSURWHFWHGýE\ýDýFLUFXLWýEUHDNHUïýý,WýLVýUHFRPð
PHQGHGýWKDWýDOOýRIýWKHýUHSHDWHUVýLQýDýUDFNýVKRXOGýQRWýEHý
RQýWKHýVDPHýEUHDNHUýLQýRUGHUýWRýSURYLGHýRQHýRSHUDð
WLRQDOý6WDWLRQýLQýWKHýHYHQWýDýEUHDNHUýWULSVïýý$Qý$&ý
VXUJHýSURWHFWRUýLVýUHFRPPHQGHGýIRUýDOOýHTXLSPHQWï

(DFKý8QLYHUVDOý6WDWLRQýUHTXLUHVýDQýRXWOHWýDQGýWKHý
5HFHLYHUýPXOWLFRXSOHUVýUHTXLUHýRQHýHDFKñýVRýIRUýDýèð
FKDQQHOýV\VWHPýDýPLQLPXPýRIýæýRXWOHWVýLVýUHTXLUHGïýý
$QýDGGLWLRQDOýWKUHHýVKRXOGýEHýDGGHGýIRUýWHVWýHTXLSð
PHQWïýý7KHýRXWOHWVýPXVWýEHýZLWKLQýêýIHHWýRIýHDFKý8QLð
YHUVDOý6WDWLRQýFDELQHWïýý)XWXUHýV\VWHPýH[SDQVLRQý
VKRXOGýEHýFRQVLGHUHGýZKHQýHOHFWULFDOýZRUNýLVýEHLQJý
SODQQHGýIRUýWKHýLQLWLDOýV\VWHPï

7KHý8QLYHUVDOý6WDWLRQýSRZHUýVXSSO\ýFDQýEHý
HTXLSSHGýZLWKýDQýRSWLRQDOýëé9ý'&ýEDFNðXSýLQýWKHý
HYHQWýRIý$&ýSRZHUýIDLOXUHïýý6LQFHýWKHýWUDQVPLWWHUýZLOOý
UHPDLQýRQýIXOOýSRZHUñýLIýGHVLUHGñýWKHý'&ýSRZHUýVRXUFHý
PXVWýKDYHýDýFXUUHQWýFDSDELOLW\ýRIýDERXWýëí$ýSHUýììí:ý
6WDWLRQýRUýìíí$ýIRUýèýðýììí:ý6WDWLRQVïýý7KHýPXOWLFRXð
SOHUýUHTXLUHVýDQRWKHUýíïè$ýIRUýDýWRWDOýV\VWHPýUHTXLUHð
PHQWýDWýëé9ý'&ýRIýìííïè$ýIRUýììí:ý6WDWLRQVï

2.5 BATTERY BACKUP

,IýWKHýSRZHUýVXSSO\ýLVýHTXLSSHGýZLWKýEDWWHU\ý
EDFNXSñýVFUHZýOXJVýDUHýSURYLGHGýRQýWKHýIURQWýRIýWKHý
SRZHUýVXSSO\ýIRUýEDWWHU\ýFRQQHFWLRQVýõVHHý)LJXUHýëðìôïýý
$ýVZLWFKýLVýSURYLGHGýIRUýFKDUJLQJýWKHýEDWWHU\ýRUýFDQýEHý
RIIýLIýDýVHSDUDWHýEDWWHU\ýFKDUJHUýLVýXVHGïýý$ýEDWWHU\ý
WHPSHUDWXUHýVHQVRUýFRQQHFWLRQýLVýDOVRýSURYLGHGïýý7KHý
WHPSHUDWXUHýVHQVRUýFDEOHýLVýVKRZQýLQý)LJXUHýëðëïýý/('ý
LQGLFDWRUVýDUHýSURYLGHGýWRýVKRZý5HYHUVHý%DWWHU\ýFRQð
QHFWLRQñý&KDUJHUý2Qî2IIýDQGý%DWWHU\ý)DXOWï

Figure 2-1   BATTERY BACKUP CONNECTOR

7KHýWHPSHUDWXUHýVHQVRUýLVýUHTXLUHGýWRýDGMXVWýWKHý
FKDUJLQJýYROWDJHýRYHUýWHPSHUDWXUHï

Figure 2-2   TEMPERATURE SENSOR CABLE

ëïçýåíí:ý32:(5ý6833/<

7KHýSRZHUýVXSSO\ýKDVýIRXUýYROWDJHýRXWSXWýOHYHOVý
õVHHý7DEOHýëðìôïýý(DFKýYROWDJHýLVýVHWýWRý�ìøýDWýòëè�&ý
õòææ�)ôïýý7KHýRXWSXWýRIýWKLVýVXSSO\ýLVýFDSDEOHýRUýUXQð
QLQJýDQ\ýëíííýVHULHVýUHSHDWHUïýý

(DFKýRXWSXWýLVýRYHUORDGýSURWHFWHGýVXFKýWKDWýWKHý
SRZHUýVXSSO\ýFXUUHQWýOLPLWVýDQGýDXWRPDWLFDOO\ýUHVHWVý
ZKHQýWKHýRYHUORDGýLVýUHPRYHGýõVHHý7DEOHýëðìôïýý

(DFKýRXWSXWýLVýRYHUýYROWDJHýSURWHFWHGýVXFKýWKDWý
WKHýSRZHUýVXSSO\ýVKXWVýGRZQýZKHQýDQýRYHUýYROWDJHý
FRQGLWLRQýH[LVWVñýXVXDOO\ýZKHQýDýFRPSRQHQWýLQýWKHýVXSð
SO\ýKDVýIDLOHGýõVHHý7DEOHýëðëôïýý7KHýSRZHUýVXSSO\ýPXVWý
EHýPDQXDOO\ýUHVHWýE\ýWRJJOLQJýWKHý(QDEOHý/LQHýRUý
UHPRYLQJý$&ýSRZHUýIRUýPRUHýWKDQýìíýVHFRQGVï

B- B+ TEMP ACTIVE
CHARGER

ON
CHARGER

FAULT
BATTERY

BATTERY
REVERSE

GROUND
EARTH

NEUTRALLINE

SWITCH

%$77(5<

7(03

7(50,1$/

1(*$7,9(

*1'

%/.

:+7
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)LJXUHýëðêýýý32:(5ý&$%/(ý&211(&725ý$1'ý6&+(0$7,&
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2.6.1  AC INPUT REQUIREMENTS

$&ý,QSXWý9ROWDJHã ìííðëéí9ý$&
/LQHý)UHTXHQF\ã èíðçíý+]
$&ý,QðUXVKã çí$ýPD[LPXP
2YHUDOOý(IILFLHQF\ã !æíøýDWýìíí9ý$&

!åíøýDWýëéí9ý$&
/LJKWQLQJýSURWHFWLRQã çN9ýIRUýáýìPV
3RZHUý)DFWRUã !íïäæýDWýIXOOýORDG
%URZQý2XWý9ROWDJHã åí9ý$&
7HPSHUDWXUH ðêí�&ýðýòçí�&ýõIXOOýSRZHUô

3RZHUýIDFWRUýFRUUHFWLRQýSHUý,(&èèèïýý7KHý3RZHUý
VXSSO\ýKDVýWKHýIROORZLQJýVDIHW\ýDJHQF\ýDSSURYDOVý
SHQGLQJãýý8/ìäèíñý&6$ëëïëðäèíñý789ý(1çíäèíý
õ,(&äèíô

:KHQýWKHý$&ýLQSXWýYROWDJHýLVýEHORZýäí9ý$&ñýWKHý
PD[LPXPýRXWSXWýSRZHUýLVýGHFUHDVHGýWRýNHHSýWKHýLQSXWý
FXUUHQWýFRQVWDQWïýý,IýDýEDWWHU\ýEDFNðXSýLVýLQVWDOOHGñýWKHý
EDWWHULHVýWDNHýRYHUýZKHQýWKHý$&ýLQSXWýYROWDJHýIDOOVý
EHORZýåí9ý$&ýõGHSHQGDQWýRQýSRZHUýRXWSXWôï

7KHý$&ýLQSXWýFRQQHFWRUýLVýDQý,(&ýFRQQHFWRUý
HTXLSSHGýZLWKýDýORFNLQJýPHFKDQLVPï

7DEOHýëðìýýý287387ý92/7$*(6

9ROWDJH &XUUHQW :DWWDJH

òëçïè9 ëë$ èåê:

òìè9 è$ æè:

òèïë9 è$ ëç:

ðè9 ì$ è:

7DEOHýëðëýýý29(5ý92/7$*(

9ROWDJH 5DQJH

òëçïè9 òêë9ýWRýòêê9

òìè9 òìç9ýWRýòìå9

òèïë9 òç9ýWRýòæ9

ðè9 ðç9ýWRýðæ9
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INSTALLATION
7KHýRSHUDWLQJýWHPSHUDWXUHýUDQJHýLVýðêí�&ýWRý
òçí�&ýõðëë�)ýWRýòìéí�)ôñýLïHïýWKHýVDPHýDVýWKHýUHSHDWHUïýý
7KHýIDQýLVýWKHUPRVWDWLFDOO\ýFRQWUROOHGýE\ýWKHýLQWHUQDOý
WHPSHUDWXUHïýý:KHQýWKHýLQWHUQDOýKHDWVLQNýWHPSHUDWXUHý
UHDFKHVýòéè�&ýõììê�)ôýWKHýIDQýWXUQVýRQïýý:KHQýWKHý
KHDWVLQNýWHPSHUDWXUHýGURSVýEHORZýòêè�&ýõäè�)ôýWKHý
IDQýWXUQVýRIIïýý,IýWKHýLQWHUQDOýKHDWVLQNýWHPSHUDWXUHý
UHDFKHVýòäí�&ýõòìäé�)ôýWKHýSRZHUýVXSSO\ýWXUQVýRIIý
XQWLOýWKHýKHDWVLQNýWHPSHUDWXUHýGURSVýEHORZýòåè�&ý
õòìåè�)ôïýý7KHýRYHUðWHPSHUDWXUHýVKXWGRZQýDQGýUHVWDUWý
DUHýDXWRPDWLFï

2.7 GROUNDING

CAUTION

3523(5ý6,7(ý*5281',1*ý$1'ý/,*+71,1*ý
3527(&7,21ý$5(ý9(5<ý,03257$17ý72ý35(ð
9(17ý3(50$1(17ý'$0$*(ý72ý7+(ý81,9(5ð
6$/ý67$7,21ï

$VýLQýDQ\ýIL[HGýUDGLRýLQVWDOODWLRQñýPHDVXUHVý
VKRXOGýEHýWDNHQýWRýUHGXFHýWKHýSRVVLELOLW\ýRIýOLJKWQLQJý
GDPDJHýWRýWKHý8QLYHUVDOý6WDWLRQýHTXLSPHQWïýý3URSHUý
JURXQGLQJýHOLPLQDWHVýVKRFNýKD]DUGñýSURWHFWVýDJDLQVWý
HOHFWURPDJQHWLFýLQWHUIHUHQFHýõ(0,ôýDQGýOLJKWQLQJï

*URXQGýHDFKýSLHFHýRIýHTXLSPHQWýVHSDUDWHO\ïýý'Rý
QRWýJURXQGýRQHýSLHFHýRIýHTXLSPHQWýE\ýFRQQHFWLQJýLWýWRý
DQRWKHUýJURXQGHGýSLHFHýRIýHTXLSPHQWï

$ýJRRGý'&ýJURXQGýPXVWýEHýIRXQGýRUýFUHDWHGýDWý
WKHýVLWHïýý5RRIWRSýVLWHýJURXQGVýFDQýEHýUHVHDUFKHGý
WKURXJKýWKHýEXLOGLQJýPDQDJHPHQWýRUýDUFKLWHFWVïýý
7RZHUýVLWHýJURXQGVýPXVWýEHýPDGHýZLWKýJURXQGLQJý
URGVïýý7KHýPDQ\ýWHFKQLTXHVýIRUýSURYLGLQJýDGHTXDWHý
JURXQGVýIRUýWRZHUVýDQGýSROHVýDQGýIRUýLQVWDOOLQJýEXLOGð
LQJýJURXQGýEXVýOLQHVýDUHýEH\RQGýWKHýVFRSHýRIýWKLVýPDQð
XDOïýý5HIHUýWRý1DWLRQDOý(OHFWULFDOý&RGHýDUWLFOHýëèíý
û*URXQGLQJý7HFKQLTXHVñûýDUWLFOHýåííýû&RPPXQLFDð
WLRQVý6\VWHPVûýDQGýIROORZýORFDOýFRGHVï

7KHýJURXQGýEXVýVKRXOGýEHýURXWHGýWRýWKHýIORRUýDUHDý
ZLWKLQýèýIHHWýRIýWKHýV\VWHPýZLWKýDýUXQQHUýRIýçý$:*ýRUý
ODUJHUýVROLGýFRSSHUýZLUHýRUýåý$:*ýVWUDQGHGýFRSSHUý
ZLUHï

7KHýRXWHUýFRQGXFWRUýRIýHDFKýWUDQVPLVVLRQýOLQHýDWý
WKHýSRLQWýZKHUHýLWýHQWHUVýWKHýEXLOGLQJýVKRXOGýEHý
JURXQGHGýXVLQJýçý$:*ýRUýODUJHUýVROLGýFRSSHUýZLUHýRUý
åý$:*ýVWUDQGHGýZLUHï
2-4
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6HFRQGDU\ýSURWHFWLRQýõRWKHUýWKDQýJURXQGLQJôýSURð
YLGHVýWKHýHTXLSPHQWýSURWHFWLRQýDJDLQVWýOLQHýWUDQVLHQWVý
WKDWýUHVXOWýIURPýOLJKWQLQJïýý7KHUHýDUHýWZRýW\SHVýRIýVHFð
RQGDU\ýSURWHFWLRQñý5)ýDQGý7HOHSKRQHý/LQHïýý8VHýWKHý
VDPHýZLUHýVL]HVýDVýVSHFLILHGýIRUýFRD[LDOýFDEOHVýIRUýDQ\ý
JURXQGýFRQQHFWLRQVýUHTXLUHGýE\ýWKHýVHFRQGDU\ýSURWHFð
WRUVï

5)

$Qý5)ýSURWHFWRUýNHHSVýDQ\ýOLJKWQLQJýVWULNHýWRýWKHý
DQWHQQDýIHHGýOLQHýRUýWRZHUýIURPýGDPDJLQJýWKHý8QLYHUð
VDOý6WDWLRQVïýý,QVWDOOýWKLVýSURWHFWLRQýLQðOLQHýZLWKýWKHý
FRPELQHUýDQGýDQWHQQDýIHHGýOLQHï

5)ýSURWHFWRUVýDUHýVHOHFWHGýE\ýFDOFXODWLQJýWKHý
PD[LPXPýLQVWDQWDQHRXVýYROWDJHýDWýWKHýRXWSXWýRIýWKHý
FRPELQHUïýý'RýWKLVýE\ýXVLQJýWKHýIROORZLQJýHTXDWLRQï
                   
9Pý ýìïéìéýõ;ôýõ√3õèíô
:KHUHã
9Pý ý9ROWDJHýDWýWKHýRXWSXWýRIýWKHýFRPELQHUï
3ý ý8QLYHUVDOý6WDWLRQýRXWSXWýLQýZDWWV

X= for VSWR=
1.05 1.10 : 1
1.09 1.20 : 1
1.13 1.30 : 1
1.17 1.40 : 1
1.20 1.50 : 1
1.30 1.86 : 1

([DPSOHãý8QLYHUVDOý6WDWLRQýSRZHUýRXWSXWýRIýçí:ýZLWKý
Dý96:5ýRIýìïêýãýìýõ96:5ñý;ý ýìïìêôã

9Pý ýìïéìéýõìïìêôýõ√çíõèíô
9Pý ýìïèäæåëýõ√çíõèíô
9Pý ýìïèäæåëýõèéïææëëèçô
9Pý ýåæïèë9

7HOHSKRQHý/LQH

7KHUHýDUHýIRXUýW\SHVýRIýSURWHFWLRQýVXSSUHVVRUVýIRUý
WHOHSKRQHýOLQHVâý*DVý7XEHñý6LOLFRQý$YDODQFKHý'LRGHñý
0HWDOý2[LGHý9DULVWRUýDQGý+\EULGï

7KHýK\EULGýSURWHFWRUýLVýLGHDOýIRUý(ï)ïý-RKQVRQý
HTXLSPHQWñýDQGýLVýVWURQJO\ýUHFRPPHQGHGïýý$ýK\EULGý
VXSSUHVVRUýFRPELQHVýVHYHUDOýIRUPVýRIýSURWHFWLRQýQRWý
DYDLODEOHýLQýMXVWýRQHýW\SHýRIýGHYLFHïýý



INSTALLATION
)RUýH[DPSOHñýDýKLJKðVSHHGýGLRGHýUHDFWVýILUVWý
FODPSLQJýDýYROWDJHýVWULNHýZLWKLQýìíýQVñýDýKHDY\ýGXW\ý
KHDWýFRLOýUHDFWVýQH[WýWRýUHGXFHýWKHýUHPDLQGHUýRIýWKHý
FXUUHQWýVXUJHñýDQGýDýKLJKðSRZHUHGýWKUHHðHOHPHQWýJDVý
WXEHýILUHVñýJURXQGLQJý7LSýDQGý5LQJï

2.7.1  PROTECTION GUIDELINES

)ROORZýWKHVHýJXLGHOLQHVýIRUýJURXQGLQJýDQGýOLJKWð
QLQJýSURWHFWLRQïýý(DFKý8QLYHUVDOý6WDWLRQýLQVWDOODWLRQý
VLWHýLVýGLIIHUHQWâýDOOýUXOHVýPD\ýQRWýDSSO\ï

• (QVXUHýWKDWýJURXQGýFRQQHFWLRQVýPDNHýJRRGýPHWDOð
WRðPHWDOýFRQWDFWýýõJURXQGLQJýURGñýJURXQGLQJýWUD\ñý
PHWDOýFRQGXLWôýXVLQJýúçýJDXJHýVROLGýZLUHýRUýEUDLGHGý
ZLUHýVWUDSVï

• :LWKýVXUJHýSURWHFWRUVñýHQVXUHýWKDWýJURXQGýZLUHVýJRý
GLUHFWO\ýWRýJURXQGñýQRWýWKURXJKýRWKHUýHTXLSPHQWï

• 5XQýWKHýJURXQGýZLUHýIRUý5)ýFRD[ýSURWHFWRUVýGLUHFWO\ý
WRýJURXQGï

• :LWKýFRD[ýSURWHFWRUVñýHQVXUHýPD[LPXPýLQVWDQWDð
QHRXVýYROWDJHýGRHVýQRWýH[FHHGýWKHýUDWHGýYROWDJHï

• 'RýQRWýUXQýJURXQGýZLUHVýSDUDOOHOýWRýDQ\ýRWKHUýZLULQJý
õHïJïýDýJURXQGýZLUHýSDUDOOHOýWRýDýWHOHSKRQHýOLQHôñý
H[FHSWýRWKHUýJURXQGýZLUHVï

• 'RXEOHýFKHFNýDOOýHTXLSPHQWýIRUýJRRGýJURXQGýDQGý
WKDWýDOOýFRQQHFWLRQVýDUHýFOHDQýDQGýVHFXUHï

2.8 UNPACKING AND INSPECTION

(ï)ïý-RKQVRQýVKLSVýWKHý8QLYHUVDOý6WDWLRQýVHFXUHO\ý
FUDWHGýIRUýWUDQVSRUWDWLRQïýý:KHQýWKHý8QLYHUVDOý6WDWLRQý
DUULYHVñýHQVXUHýWKHýFUDWHVýUHPDLQýXSULJKWñýHVSHFLDOO\ýLIý
VWRULQJýWKHýFUDWHVýWHPSRUDULO\ï

:KHQýXQSDFNLQJýWKHý8QLYHUVDOý6WDWLRQñýFKHFNýIRUý
DQ\ýYLVLEOHýGDPDJHýRUýSUREOHPVýFDXVHGýE\ýVKLSSLQJïýý
,IýWKHUHýLVýREYLRXVýGDPDJHýIURPýVKLSSLQJýPLVKDSVñýILOHý
FODLPVýZLWKýWKHýFDUULHUïýý,IýWKHUHýDSSHDUVýWRýEHýDQ\ý
GDPDJHýFDXVHGýEHIRUHýVKLSSLQJñýILOHýDýFODLPýZLWKý(ï)ïý
-RKQVRQïýý&RQWDFWý&XVWRPHUý6HUYLFHýIRUýDVVLVWDQFHý
õVHHý6HFWLRQýìïæôï

,IýHYHU\WKLQJýDSSHDUVýXQGDPDJHGñýUHPRYHýWKHý
8QLYHUVDOý6WDWLRQýHTXLSPHQWýIURPýWKHýFUDWHñýXVLQJýQRUð
PDOýSUHFDXWLRQVýIRUýXQSDFNLQJï

127(ãýý'RýQRWýGLVFDUGýWKHýSDFNLQJýPDWHULDOVïýý,IýýDQý
LWHPýPXVWýUHWXUQHGñýXVHýWKHýVDPHýSDFNLQJýPDWHULDOVý
DQGýPHWKRGVýõLQFOXGLQJýVWDWLFýSURWHFWLYHýEDJVýIRUýFLUð
FXLWýFDUGVôýWRýUHSDFNýWKHýHTXLSPHQWïýý<RXýDUHýUHVSRQVLð
EOHýIRUýSURSHUýUHSDFNLQJïýý(ï)ïý-RKQVRQýFDQQRWýEHý
UHVSRQVLEOHýIRUýGDPDJHýWRýHTXLSPHQWýFDXVHGýE\ýQHJOLð
JHQFHï

127(ãýý6WDWLRQVýVKRXOGýQRWýWRXFKýõVHHý6HFWLRQýëïêôïýý

127(ãýý(DFKýVWDWLRQýVKRXOGýEHýJURXQGHGýVHSDUDWHO\ý
E\ýFRQQHFWLQJýDýJURXQGýEXVýIURPýWKHýJURXQGýOXJýRQý
WKHýEDFNýVLGHýRIýWKHý5)ýPRGXOHýWRýWKHýJURXQGýEDUýRQý
WKHýUDFNýõVHHý)LJXUHýëðçôï
Figure 2-4   TERMINAL BLOCK J2
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Figure 2-5   RACK MOUNTED UNIVERSAL STATIONS

32:(5ý675,3

7;ý&20%,1(5

'83/(;(5

5;ý08/7,&283/(5
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INSTALLATION
2.9 CONNECTING RECEIVE AND TRANSMIT 
ANTENNAS

5HFHLYHýDQGý7UDQVPLWýDQWHQQDýFRQQHFWRUýORFDð
WLRQVýDUHýVKRZQýLQý)LJXUHýëðçïýý$OWKRXJKýHDFKýWUDQVð
PLWWHUýDQGýUHFHLYHUýFRXOGýEHýFRQQHFWHGýWRýDýVHSDUDWHý
DQWHQQDñýWKLVýLVýXVXDOO\ýQRWýGRQHýEHFDXVHýRIýWKHýODUJHý
QXPEHUýRIýDQWHQQDVýUHTXLUHGýE\ýDýPXOWLSOHý6WDWLRQý
LQVWDOODWLRQïýý7KHUHIRUHñýDQýDQWHQQDýFRPELQLQJýV\VWHPý
LVýXVXDOO\ýXVHGïýý$QýH[DPSOHýRIýDýFRPELQLQJýV\VWHPý
IRUýDýILYHðFKDQQHOýV\VWHPýLVýVKRZQýLQý)LJXUHýëðæïýý7KHý
DPRXQWýRIýSRZHUýORVVýLQWURGXFHGýE\ýDýFRPELQHUý
GHSHQGVýRQýWKHýW\SHýRIýFRPELQHUýXVHGïýý,IýLWýKDVýDýORVVý
RIýêýG%ñýSRZHUýRXWSXWýWRýWKHýDQWHQQDýLVýUHGXFHGýE\ý
KDOIï

Figure 2-6   ANTENNA CONNECTIONS

2.10 RANGE/BANDWITH INDICATOR RESIS-
TORS

=HURýRKPýUHVLVWRUVý5êììð5êìåýRQýWKHýUHFHLYHUý
ERDUGýDUHýXVHGýIRUýLGHQWLILFDWLRQýRIýWKHýIUHTXHQF\ý
UDQJHýDQGýEDQGZLGWKýRQO\ïýý,Iý5êììî5êìëýDUHýERWKý
LQVWDOOHGñýWKLVýLQGLFDWHVýWKDWýSDUWVýIRUýERWKý,)VýDUHý
LQVWDOOHGýDQGýHLWKHUýRQHýFDQýEHýVHOHFWHGýýXVLQJýMXPSHUVý
RQý-ëíêñý-ëíéýDQGý-ëíèýõVHHý6HFWLRQVýçïìïéýDQGýçïìïèôïýý
2QHý]HURýRKPýUHVLVWRUýõ5êìêð5êìåôýLVýXVHGýWRýLQGLFDWHý
WKHýIUHTXHQF\ýUDQJHï

Figure 2-7   RANGE/BANDWIDTH INDICATOR 
RESISTORS

B- B+ TEMP ACTIVE
CHARGER

ON
CHARGER

FAULT
BATTERY

BATTERY
REVERSE

GROUND
EARTH

NEUTRALLINE

SWITCH

5êìê

5êìé

5êìè

5êìç

5êìæ

5êìå

5êìë

5êìì ,)ýëèýN+]

,)ýìëïèýN+]

5$1*(ýì

5$1*(ýë

5$1*(ýê

5$1*(ýé

5$1*(ýè

5$1*(ýç
Figure 2-8   5-CHANNEL COMBINING SYSTEM
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08/7,&283/(5
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%$1'3$66
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SOFTWARE
SECTION 3   SOFTWARE
3.1 INTRODUCTION

7KHý-RKQVRQý3URJUDPPLQJýVRIWZDUHýRQýêïèýLQFKý
GLVNñý3DUWý1RïýíëêðäääåðêäíñýXVHVýDQý,%0ýSHUVRQDOý
FRPSXWHUýRUýFRPSDWLEOHýWRýSURJUDPýWKHý)ODVKý0HPRU\ý
LQýWKHý7KLUGý3DUW\ý,QWHUIDFHýõ73,ôýFDUGïýý7RýOHVVHQýWKHý
FKDQFHýRIýSURJUDPPLQJýHUURUVýDQGýVLPSOLI\ýRSHUDð
WLRQñýWKHýSURJUDPýXVHVý\HVîQRýTXHVWLRQVýRUýWRJJOHVý
WKURXJKýWKHýDYDLODEOHýUHVSRQVHVï

7KHýFRPSXWHUýLVýFRQQHFWHGýGLUHFWO\ýIURPýWKHý
VHULDOýSRUWýWRýWKHý73,ïýý7KHýLQWHUFRQQHFWýFDEOHVýXVHGý
DUHýVKRZQýLQý)LJXUHýêðëïýý7KHý'%ðäýWRýåðSLQýPRGXODUý
DGDSWHUýLVýFRQQHFWHGýWRýWKHýVHULDOýSRUWýRIýWKHýFRPSXWHUý
DQGýDQýLQWHUFRQQHFWýFDEOHýFRQQHFWVýWKHýDGDSWHUýWRýWKHý
73,ýFDUGï

127(ãý7KHVHýFRQQHFWLRQVýDUHýIRUýWKHý,%0ýFRPSXWHUý
DQGýPD\ýGLIIHUýIURPýDQý,%0ýFRPSDWLEOHïýý,QýZKLFKý
FDVHñýFRQVXOWýWKHýPDQXDOVýIRUý\RXUýFRPSXWHUýIRUýVHULDOý
SRUWýRXWSXWVýDQGýFRQQHFWLRQVï

3.1.1  HOW TO USE THIS MANUAL

7KLVýPDQXDOýLQWURGXFHVýWKHýSURJUDPýDQGýLOOXVð
WUDWHVýKRZýWRýXVHýWKHýIHDWXUHVïýý7KLVýPDQXDOýLVýRUJDð
QL]HGýWRýHDVLO\ýILQGýSURJUDPPLQJýLQIRUPDWLRQýZLWKýWKHý
7DEOHýRIý&RQWHQWVñý,QGH[ýDQGý3DUDPHWHUý7DEOHVýIRUýWKHý
UHVSRQVHVýUHTXLUHGýIRUýSURJUDPPLQJï

*UDSKLFýUHSURGXFWLRQVýRIýWKHýVFUHHQVýDUHýVKRZQý
IRUýUHIHUHQFHïýý$GMDFHQWýWRýWKHýVFUHHQVýDUHýWDEOHVýWRý
SURYLGHýWKHýSDUDPHWHUVñýDYDLODEOHýUHVSRQVHVýDQGýDý
EULHIýGHVFULSWLRQýRIýWKHýSDUDPHWHUïýý,WýLVýQRWýWKHýLQWHQWý
RIýWKLVýPDQXDOýWRýWHDFKýFRPSXWHUýRSHUDWLRQñýEXWýWRý
DOORZýWKHýXVHUýWRýEHFRPHýIDPLOLDUýZLWKýWKHýDYDLODEOHý
VFUHHQVýDQGýWKHýUHVSRQVHVýZLWKRXWýKDYLQJýWRýEHýDWýWKHý
FRPSXWHUï

3.1.2  GETTING STARTED

127(ãý%HIRUHýVWDUWLQJý\RXýVKRXOGýDOUHDG\ýNQRZý
KRZýWRýVWDUWý06ð'26ñýIRUPDWýDQGýPDNHýEDFNXSýFRSð
LHVýRIýGLVNVñýFRS\ýDQGýGHOHWHýILOHVñýDQGýUXQýSURJUDPVïýý
,Iý\RXýDUHýXQIDPLOLDUýZLWKýDQ\ýRIýWKHVHýDFWLRQVñýUHIHUý
WRýWKHý06ð'26ýPDQXDOýIRUý\RXUýFRPSXWHUýIRUýPRUHý
LQIRUPDWLRQýõVHHý6HFWLRQýèôï

)ROORZýWKHýFRPSXWHUýLQVWUXFWLRQVýIRUýORDGLQJýWKHý
GLVNïýý7KHý06ð'26ý5HYLVLRQýêïêýRUýODWHUýRSHUDWLQJý
V\VWHPýLVýQHHGHGýWRýUXQýWKHýSURJUDPVïýý7KHýFRPSXWHUý
QHHGVýWRýKDYHý56ðëêë&ýFDSDELOLW\ñýIRUýH[DPSOHñýWKHý
6HULDOýSRUWýLQýVORWýû&20ìûýRUýû&20ëûï

3.1.3  COMPUTER DESCRIPTION

7KHýSURJUDPPLQJýVRIWZDUHýLVýGHVLJQHGýWRýUXQýRQý
DQý,%0ý3&ýRUýFRPSDWLEOHýFRPSXWHUýWKDWýPHHWýWKHýIROð
ORZLQJýPLQLPXPýUHTXLUHPHQWVï

ìï 2QHýêïèûýKLJKýGHQVLW\ýGLVNýGULYHï

ëï çéí.ýRIýPHPRU\

êï 06ð'26ýYHUVLRQýêïêýRUýKLJKHU

éï 2QHýVHULDOýSRUW

èï 0RQRFKURPHýRUýFRORUýPRQLWRUýDQGýYLGHRýFDUG

$OWKRXJKýWKHýSURJUDPýXVHVýFRORUýWRýKLJKOLJKWýFHUð
WDLQýDUHDVýRQýWKHýVFUHHQñýDýPRQRFKURPHýõEODFNýDQGý
ZKLWHôýPRQLWRUýRUý/&'ýODSWRSýDOVRýSURYLGHVýVDWLVIDFð
WRU\ýRSHUDWLRQïýý0RVWýYLGHRýIRUPDWVýõLïHïý(*$ýDQGý
9*$ôýDUHýVXSSRUWHGïýý$ýVHULDOýSRUWýõVWDQGDUGýZLWKý
PRVWýFRPSXWHUVôýLVýUHTXLUHGýWRýFRQQHFWýWKHý8QLYHUVDOý
6WDWLRQýWRýWKHýFRPSXWHUï

7KHýFDEOHVýIURPýWKHý73,ýFDUGýWRýWKHýFRPSXWHUýDUHý
QRWýLQFOXGHGïýý:LWKýPRVWýFRPSXWHUVñýWKHýDGDSWHUðWRð
FRPSXWHUýFDEOHýLVýDýVWDQGDUGý'%ðëèý0ð)ýFDEOHñý31ý
íëêðèåííðíìæñýõWKHýPDOHýFRQQHFWRUýSOXJVýLQWRýWKHý
DGDSWHUôïýý,Iý\RXUýFRPSXWHUýUHTXLUHVýDýPDOHýFRQQHFWRUñý
DýPDOHðWRðPDOHýFDEOHýLVýDOVRýDYDLODEOHñý31ýíëêðèåííð
íìçïýý7KHýFDEOHýIURPýWKHýDGDSWHUýWRýWKHý8QLYHUVDOý6WDð
WLRQýKDVýDý'%ðäýWRýåðSLQýFRQQHFWRUýõVHHý)LJXUHýêðëôï

3.1.4  EEPROM DATA STORAGE

7KHýGDWDýSURJUDPPHGýLQWRýWKHý73,ýFDUGýLVýVWRUHGý
LQý((3520ý0HPRU\ïýý6LQFHýWKLVýW\SHýRIýGHYLFHýLVý
QRQYRODWLOHñýGDWDýLVýVWRUHGýLQGHILQLWHO\ýZLWKRXWýWKHý
QHHGýIRUýDýFRQVWDQWýSRZHUýVXSSO\ïýý$ý73,ýFDQýEHý
UHPRYHGýIURPýWKHýVLWHýRUýHYHQýVWRUHGýLQGHILQLWHO\ýZLWKð
RXWýDIIHFWLQJýSURJUDPPLQJïýý6LQFHý((3520ý0HPð
RU\ýLVýDOVRýUHSURJUDPPDEOHñýDýQHZýGHYLFHýLVýQRWý
QHHGHGýLIýSURJUDPPLQJýLVýFKDQJHGï
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3.1.5  COMMAND LINE OPTIONS

+(/3

7RýVKRZýDOOýRSWLRQVýDYDLODEOHýIURPýWKHýFRPPDQGý
OLQHýW\SHãýýîKýRUýî"ïýý(LWKHUýöîöýRUýöðöýFDQýEHýXVHGïýý)RUý
H[DPSOHãýýëííéSJPUýîK

7KHýRSWLRQVýFDQýEHýHQWHUHGýLQýDQ\ýRUGHUï
)RUýH[DPSOHãýëííéSJPUýîGýîEýîF

&20ý3257

7KHý-RKQVRQýSURJUDPPLQJýVRIWZDUHýGHIDXOWVýWRý
VHULDOýSRUWý&20ìïýý+RZHYHUñýLIýWKLVýSRUWýLVýDOUHDG\ýLQý
XVHñýWKHýVRIWZDUHýFDQýEHýUHFRQILJXUHGýWRýXVHýVHULDOýSRUWý
&20ëïýý7RýGRýWKLVñýXVHýRQHýRIýWKHýIROORZLQJýPHWKRGVã

• :KHQýUXQQLQJýWKHýFRPSLOHGýõï(;(ôýYHUVLRQñý
W\SHýîFëýRQýWKHýFRPPDQGýOLQHýDIWHUýWKHýSURJUDPý
QDPHïýý)RUýH[DPSOHãýëííéSJPUýîFëýRUýðFë

• 6HOHFWý&20ýSRUWýIURPý8WLOLWLHVýKHDGLQJï

%$8'ý5$7(

7KHýVRIWZDUHýGHIDXOWVýWRýäçííýEDXGñýKRZHYHUýWKLVý
UDWHýFDQýEHýFKDQJHGïýý7RýGRýWKLVýIURPýWKHýFRPPDQGý
OLQHñýW\SHýîE[[[[ýõ[[[[ý ýEDXGýUDWHôïýý
)RUýH[DPSOHãýëííéSJPUýîEýRUýðE

127(ãýý:KHQýWKHýEDXGýUDWHýLVýFKDQJHGýRQýWKHýFRPð
PDQGýOLQHýWKHýEDXGýUDWHýMXPSHUVýRQý-ìíýLQýWKHý73,ý
PXVWýDOVRýEHýFKDQJHGýWRýWKHýVDPHýEDXGýUDWHýõVHHý6HFð
WLRQýçïæïëíôï

'(02ý02'(

7RýYLHZýWKHýVFUHHQVýIRUý5HDGý6HWXSý3DUDPVýDQGý
:ULWHý6HWXSý3DUDPVýIURPýWKHý7UDQVIHUýPHQXýZKHQýDý
8QLYHUVDOý6WDWLRQýLVýQRWýFRQQHFWHGýWRýWKHýFRPSXWHUýWKLVý
RSWLRQýLVýXVHGïýý1RUPDOO\ýWKHVHýVFUHHQVýDUHýQRWýDYDLOð
DEOHýZLWKRXWýDý8QLYHUVDOý6WDWLRQýFRQQHFWHGïýý7RýGRý
WKLVýIURPýWKHýFRPPDQGýOLQHñýW\SHãýýîGýRUýðGï
)RUýH[DPSOHãýýëíííSJPUýîG

3.1.6  COLOR OR MONOCHROME OPERATION

7KHýSURJUDPPLQJýVRIWZDUHýXWLOL]HVýFRORUýIRUýDý
FRORUýPRQLWRUýDQGýYLGHRýFDUGïýý+RZHYHUñýZLWKý/&'ð
W\SHýGLVSOD\VñýWKLVýPD\ýPDNHýVRPHýLQIRUPDWLRQýKDUGý

WRýUHDGýEHFDXVHýWKHýFRQWUDVWýLVýSRRUïýý7RýLPSURYHýFRQð
WUDVWñýDýPRQRFKURPHýPRGHýFDQýEHýVHOHFWHGýLQýWKHýGLVð
SOD\ýPRGHýIURPý8WLOLWLHVýKHDGLQJï

3.2 REPEATER PROGRAM SOFTWARE

3.2.1  INSTALLING THE SOFTWARE

:KHQý\RXýUHFHLYHýWKHýSURJUDPPLQJýVRIWZDUHñý
PDNHýDýEDFNXSýFRS\ýDQGýVWRUHýWKHýPDVWHUýLQýDýVDIHý
SODFHïýý&RS\ýWKHýGLVWULEXWLRQýGLVNVýXVLQJý'26ý',6.ð
&23<ýFRPPDQGïýý)RUýH[DPSOHñýW\SHãý

',6.&23<ý$ãý$ãýõVLQJOHýIORSS\ýGULYHôý

RUý

',6.&23<ý$ãý%ãýRUý&ãýõPXOWLðGULYHýV\VWHPVôï

,Iý\RXýKDYHýDýKDUGýGLVNýGULYHñý\RXýPD\ýZDQWýWRý
FUHDWHýRQHýRUýPRUHýVHSDUDWHýGLUHFWRULHVýIRUýWUDQVFHLYHUý
SURJUDPPLQJýDQGýWKHQýWUDQVIHUýWKHýSURJUDPýGLVNýILOHVý
WRýWKRVHýGLUHFWRULHVïýý7RýFUHDWHýDýQHZýGLUHFWRU\ñýXVHýWKHý
0.',5ýFRPPDQGïýý)RUýH[DPSOHñýWRýFUHDWHýGLUHFWRU\ý
5$',235*ñýW\SHãý

0.',5ý?5$',235*ïýý

7KHQýWRýPDNHýWKHýQHZýGLUHFWRU\ýWKHýFXUUHQWýGLUHFWRU\ñý
XVHýWKHý&+',5ýFRPPDQGïýý)RUýH[DPSOHñýWRýFKDQJHýWRý
WKHý?5$',235*ýGLUHFWRU\ñýW\SHý

&+',5ý?5$',235*ïýý

7RýFRS\ýDOOýILOHVýIURPýDýIORSS\ýGLVNýLQýGULYHý$ãýWRýWKLVý
GLUHFWRU\ñýW\SHãý

&23<ý$ãóïó

,Iý\RXýKDYHýDýVLQJOHýIORSS\ýGULYHýDQGýQRýKDUGýGLVNý
GULYHñý\RXýQHHGýWRýFUHDWHýSURJUDPPLQJýGLVNVïýý7KHý
UHDVRQýIRUýWKLVýLVýWKDWýWKHUHýLVýQRWýDGHTXDWHýVSDFHýRQý
WKHýEDFNXSýGLVNõVôýIRUýVWRULQJýUDGLRýILOHVïýý,Iý\RXUýFRPð
SXWHUýKDVýGXDOýIORSS\ýGLVNýGULYHVñýWKHýEDFNXSýGLVNýFDQý
EHýSODFHGýLQýRQHýGULYHýDQGýWKHQýWKHýUDGLRýILOHVýVWRUHGý
RQýDýGLVNýLQýWKHýVHFRQGýGULYHï

7RýPDNHýDýSURJUDPPLQJýGLVNñýIRUPDWýDýEODQNý
GLVNýXVLQJý)250$7ý%ãýRUý)250$7ý%ãýî6ýõXVHýûî6ûý
LIýLWýPXVWýEHýDýERRWDEOHýGLVNôïýý7KHQýFRS\ýWKHýUHTXLUHGý
SURJUDPýILOHýRUýILOHVýWRýWKHýSURJUDPPLQJýGLVNïýý7RýGRý
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SOFTWARE
WKLVñýW\SHý&23<ý$ãõILOHQDPHïH[Wôý%ãõILOHQDPHïH[Wôïýý
)RUýH[DPSOHñýWRýFRS\ýWKHýILOHýëííéBSJPëïH[HýIURPý
GULYHý$ýWRýGULYHý%ñýW\SH

&23<ý$ãëííéSJPëïH[Hýý%ãëííéSJPëïH[H

7KLVýSURFHGXUHýZRUNVýIRUýHLWKHUýVLQJOHýRUýGXDOýGULYHý
FRPSXWHUVïýý5HIHUýWRý\RXUýFRPSXWHUýUHIHUHQFHýPDQXDOý
IRUýPRUHýLQIRUPDWLRQýRQýWKHVHý'26ýFRPPDQGVï

7KHýSURJUDPPLQJýVRIWZDUHýLVýVKLSSHGýLQýDýFRPð
SUHVVHGýIRUPDWïýý7KHýQDPHýRIýWKHýFRPSUHVVHGýILOHýLVý
ëííéSJPëïH[HýDQGýLWýH[WUDFWVýWKHýIROORZLQJýILOHVýVRýWKHý
SURJUDPýFDQýEHýXVHGýRQýDý3&ï

ëííé3*05ï(;( éæê.
ëííé3*05ï+/3 éë.
8+)ìë/00ï+/3 ë.
ëííé3*05ï/1) ìçè.
8+)ìë+01ï/1) ìì.
8+)ìë/01ï/1) ëêå.
8+)ìë/86ï/0) èä.
8+)ëè+01ï/1) ìì.
8+)ëè/01ï/1) ëëä.
8+)ëè/86ï/0) èå.

7KHýëííé3*05ëï(;(ýILOHýLVýVHOIýH[WUDFWLQJý
ZKLFKýPHDQVýWKDWýWKHýILOHVýH[WUDFWýDXWRPDWLFDOO\ýZKHQý
H[HFXWHGïýý7RýH[WUDFWýWKHVHýILOHVýVRýWKHýSURJUDPýFDQýEHý
XVHGñýILUVWýPDNHýWKHýFXUUHQWýGLUHFWRU\ýWKHýGHVWLQDWLRQý
GLUHFWRU\ýIRUýWKHVHýILOHVïýý)RUýH[DPSOHñýWRýPDNHýLWýWKHý
?5$',235*ýGLUHFWRU\ýRQýGULYHý&ãýõLIýQRWýWKHýFXUUHQWý
GLUHFWRU\ôñýW\SHý&ãýõ5HWXUQôýDQGýWKHQý&'ý?5$',235*ý
DVýMXVWýGHVFULEHGïýý7RýPDNHýLWýWKHýGLVNýLQýGULYHý%ãñýVLPð
SO\ýW\SHý%ãïýý7KHQýLQVHWýWKHýSURJUDPýGLVNýLQýGULYHý$ãý
DQGýW\SHý$ãëííé3*0ëýõRUý%ãýëííé350ëýLIýGULYHý%ãý
LVýEHLQJýXVHGôïýý7KHýSURJUDPýILOHVýDUHýDXWRPDWLFDOO\ý
H[WUDFWHGýLQWRýWKHýFXUUHQWýGLUHFWRU\ýRUýGLVNï

3.2.2  MINIMUM FREE MEMORY REQUIRED

$SSUR[LPDWHO\ýèçí.ýRIýIUHHýFRQYHQWLRQDOýPHPð
RU\ýLVýUHTXLUHGýWRýUXQýWKLVýSURJUDPýõXVHýWKHý&+.6.ýRUý
0(0ýFRPPDQGýWRýGLVSOD\ýWKHýDPRXQWýRIýIUHHýPHPð
RU\ôïýý,Iý\RXýKDYHýDWýOHDVWýçéí.ýRIýPHPRU\ýDQGýQRWý
HQRXJKýLVýDYDLODEOHñýWKHUHýPD\ýEHýRWKHUýSURJUDPVýWKDWý
DUHýDOVRýEHLQJýORDGHGýLQWRýFRQYHQWLRQDOýPHPRU\ïýý&RQð
WDFWý&XVWRPHUý6HUYLFHýIRUýLQIRUPDWLRQýRQýKRZýWKHVHý
SURJUDPVýFDQýEHýPRYHGýRUýGLVDEOHGýWRýPDNHýPRUHý
VSDFHýDYDLODEOHï

3.3 UNIVERSAL STATION PROGRAMMER

:KHQýWKHýSURJUDPýLVýORDGHGýLQWRýWKHýFRPSXWHUý
DQGýH[HFXWHGñýWKHýPHQXýVKRZVýWKHýILOHVýDYDLODEOHýIURPý
WKHýGLUHFWRU\ïýý7KHýSURJUDPýLVýXVHGýWRýFUHDWHñýHGLWñý
WUDQVIHUýDQGýUHFHLYHýWKHý8QLYHUVDOý6WDWLRQýDQGýFKDQQHOý
SDUDPHWHUVýGHVFULEHGýLQý6HFWLRQýèï

,ý0ý3ý2ý5ý7ý$ý1ý7

7KHýFRPPDQGVýDQGýGLVSOD\VýUHIHUUHGýWRýLQýWKLVý
PDQXDOýDUHýIRUýWKHý,%0ý3&ýDQGýPD\ýGLIIHUýIURPý,%0ý
FRPSDWLEOHïýý5HIHUýWRýWKHýFRPSXWHUöVýRSHUDWLQJýV\VWHPý
PDQXDOýIRUýFRPPDQGýH[SODQDWLRQVï

3.3.1  PROGRAM FILES

7KHýILOHVýWKDWýDSSHDUýLQýWKHýSURJUDPýGLUHFWRU\ýDUHý
QHHGHGýIRUýSURJUDPýRSHUDWLRQã

3.4 ALIGNMENT SOFTWARE

7KHýVRIWZDUHýIRUýWKHý8QLYHUVDOý6WDWLRQýSURJUDPVý
WKHý73,ýWRýRSHQýDQGýFORVHýWKHýDXGLRîGDWDýJDWHVýQHFHVð
VDU\ýIRUýWKHýDOLJQPHQWýVHOHFWHGýIURPýWKHý7HVWð)XOOý8QLð
YHUVDOý6WDWLRQýPHQXïýý8QGHUýWKHýPHQXýKHDGLQJý7HVWýDUHý
WKHýDOLJQPHQWýSURFHGXUHVýIRUýWKHý3$ýõVHHý6HFWLRQýæïêôñý
5HFHLYHUýõVHHý6HFWLRQýæïìôñý([FLWHUýõVHHý6HFWLRQýæïëôý
DQGýRYHUDOOý)XOOý8QLYHUVDOý6WDWLRQýõVHHý6HFWLRQýæïéôý
LQFOXGLQJýWKHý73,ýõVHHý)LJXUHýêðìôï

Figure 3-1   REPEATER TEST MENU

5HIHUýWRý6HFWLRQýæýIRUý$OLJQPHQWý3URFHGXUHVýDVý
VKRZQýLQýWKHýSURJUDPñýDOLJQPHQWýSRLQWVýGLDJUDPVýDQGý
WHVWýVHWXSýGLDJUDPVï
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3.5 HELP  F1

+HOSýVFUHHQVýDUHýDYDLODEOHýIRUýPRVWýSDUDPHWHUVý
DQGýRSWLRQVýLQýWKLVýSURJUDPïýý:KHQHYHUýDýSDUDPHWHUýRUý
RSWLRQVýFODULILFDWLRQýLVýQHHGHGñýSUHVVý)ìýDQGýLIýDýKHOSý
VFUHHQýLVýDYDLODEOHýLWýZLOOýSRSðXSýRQýWKHýVFUHHQïýý3UHVVý
(VFDSHýá(6&!ýWRýH[LWýWKHýSRSðXSýVFUHHQï
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Figure 3-2   LAPTOP INTERCONNECT CABLE

TO LAPTOP

TO TPI
Figure 3-3   PROGRAMMING FLOWCHART
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PULL DOWN MENUS
SECTION 4   PULL DOWN MENUS
4.1 MENU DISPLAYS

7KHýPHQXVýDYDLODEOHýDUHýOLVWHGýDWýWKHýWRSýRIýWKHý
VFUHHQïýý0RYHýWKHýFXUVRUýZLWKýWKHýDUURZýNH\VýWRýKLJKð
OLJKWýWKHýPHQXýQDPHïýý3UHVVý(QWHUýWRýYLHZýWKHýPHQXý
DQGýWKHýDUURZýNH\VýWRýVFUROOýWKURXJKýWKHýPHQXïýý&DOOýXSý
WKHýKLJKOLJKWHGýVHOHFWLRQýE\ýSUHVVLQJý(QWHUïýý7KHýPHQXý
VHOHFWLRQVýWKDWýGRýQRWýDSSO\ýWRýWKHý8QLYHUVDOý6WDWLRQý
FDQQRWýEHýDFFHVVHGýDQGýDUHýVKRZQýLQýWKHýPHQXýDVý
VKDGHGýWH[Wï

4.2 FILE MENU

7KLVýPHQXýSODFHVýQHZýRUýH[LVWLQJýILOHVýLQWRýGLUHFð
WRULHVýDQGýVDYHVýILOHVýWRýEHýFDOOHGýXSýDWýDQRWKHUýWLPHï

Figure 4-1   FILE MENU

4.2.1  LOAD

/RDGýUHDGVýLQIRUPDWLRQýIURPýDýVWRUHGýILOHïýý7KHý
SURJUDPýUHTXHVWVýWKHýILOHQDPHýWRýEHýORDGHGýLQWRýWKHý
EXIIHUïýý7KHýILOHQDPHýIURPýDýGLVNýFDQýEHýHQWHUHGýLQýWKHý
KLJKOLJKWHGýDUHDïýý7KHQýPRYHýWKHýFXUVRUýGRZQýZLWKýWKHý
DUURZýNH\ýDQGýKLJKOLJKWýû2NûýDQGýSUHVVý(QWHUïýý7Rý
VHOHFWýDQýH[LVWLQJýILOHñýXVHýWKHýDUURZýNH\VýWRýPRYHý
GRZQýWKHýPHQXýOLVWýDQGýSUHVVý(QWHUýZKHQýWKHýKLJKð
OLJKWHGýILOHQDPHýLVýWKHýILOHýWRýORDGï

Figure 4-2   LOAD FILE

4.2.2  SAVE

7KLVýVDYHVýWKHýHGLWHGýYHUVLRQýRIýDQýH[LVWLQJýILOHý
ORDGHGýLQýWKHýEXIIHUýXQGHUýWKHýVDPHýILOHQDPHýLQýWKHý
GLUHFWRU\ýDQGýGHOHWHVýWKHýROGýILOHïýý/RDGVýDýQHZýILOHý
FUHDWHGýLQýWKHý(GLWýPHQXýLQWRýWKHýGLUHFWRU\ï

4.2.3  SAVE AS

6DYHVýWKHýHGLWHGýYHUVLRQýRIýDQýH[LVWLQJýILOHýORDGHGý
LQýWKHýEXIIHUýXQGHUýDýQHZýILOHQDPHýRUýJLYHVýDýQHZýILOHý
FUHDWHGýLQýWKHý(GLWýPHQXýDýILOHQDPHï

Figure 4-3   SAVE FILE
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PULL DOWN MENUS
Figure 4-4   EDIT PROGRAMMING FLOWCHART

Default
Repeater Number

Input Alarms
Output Alarms
Cross Reference

Input Type Selection
Output Type Selection

Select Repeater
Alarm Configuration

EDIT

Setup Parameters F4

Alarm Cross Reference Selection
Delete Repeater
Repeater Type

Power Source
RF Power Level

Multi-Net
LTR
Universal Station

Channel Bandwidth

Power Level UHF (12.5 kHz)
UHF (25 kHz)

Repeater Type

IAC Type

8 I/O IAC
4 I/O IAC

Telephone Access Parameters
Telephone Interface
TIC Calibration Data

25-110W

Repeater Number
Receive Frequency
Transmit Frequency

Frequency Range

370-480
480-520
4.2.4  DOS SHELL

7HPSRUDULO\ýVXVSHQGVýWKHýSURJUDPýDQGýUHWXUQVýWRý
'26ïýý'LUHFWRULHVýDQGýRWKHUý'26ýFRPPDQGVýFDQýEHý
SHUIRUPHGïýý7RýUHWXUQýWRýWKHýSURJUDPýIURPý'26ñýW\SHý
(;,7ýDQGýSUHVVý(QWHUï

4.2.5  QUIT (ALT X)

([LWVýWKHýSURJUDPýDQGýUHWXUQVýWRý'26ïýý%HýVXUHý
DOOýILOHVýDUHýVDYHGýEHIRUHýH[LWLQJýWKHýSURJUDPï

4.3 EDIT

7KLVýPHQXýLVýXVHGýWRýFUHDWHýQHZýILOHVýDQGýVHWýRUý
FKDQJHýWKHýRSHUDWLQJýSDUDPHWHUVïýý7KHýILOHQDPHýIRUýWKHý
ILOHýEHLQJýHGLWHGýLVýVKRZQýLQýWKHýORZHUýOHIWýFRUQHUýRIý
WKHýVFUHHQï

4.3.1  SETUP PARAMETERS

3URJUDPVýWKHý8QLYHUVDOý6WDWLRQýSDUDPHWHUVýDQGý
RSWLRQVïýý7DEOHýèïìýOLVWVýWKHýSDUDPHWHUVýWKDWýDUHýVHWýE\ý
WKLVýVFUHHQýõVHHý)LJXUHýèðìôýDQGýJLYHVýDýEULHIýGHVFULSð
WLRQýRIýHDFKïý

127(ãý7KHýSDUDPHWHUVýDUHýVKRZQýLQýWKHýORZHUýOHIWýRIý
WKHýSRSðXSýVFUHHQýIRUýUHIHUHQFHï
4-2
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Figure 4-5   EDIT MENU

67$7,21ý180%(5

(DFKý6WDWLRQýLVýSURJUDPPHGýZLWKýDý6WDWLRQýQXPð
EHUýIURPýìðëíïýý0DNHýVXUHýWKDWýWKLVýQXPEHUýDJUHHVý
ZLWKýWKHý+RPHýQXPEHUýSURJUDPPHGýLQýWKHýFRQWUROOHUý
DVVLJQHGýWRýWKLVý6WDWLRQï

127(ãýý7KHý6WDWLRQý1XPEHUýLVýIRUýUHIHUHQFHýRQO\ïýý,Wý
LVýQRWýQHFHVVDU\ýIRUý6WDWLRQýRSHUDWLRQï

5(&(,9(î75$160,7ý)5(48(1&<

(DFKý8QLYHUVDOý6WDWLRQýLVýSURJUDPPHGýZLWKýDý
7UDQVPLWýDQGý5HFHLYHýIUHTXHQF\ýWKDWýLWýLVýRSHUDWLQJý
RQï



PULL DOWN MENUS
5)ý32:(5ý/(9(/

7KLVýLVýWKHýGHIDXOWýSRZHUýOHYHOïýý6HOHFWýWKHýSRZHUý
OHYHOýõ:DWWVôýWKDWýWKHý6WDWLRQýZLOOýXVHýIRUýWUDQVPLWý
SRZHUïýý5DQJHýLVýIURPýëèðììí:ïýý7KLVýYDOXHýZLOOý
FKDQJHýZKHQýWUDQVPLWWHUýSRZHUýLVýDGMXVWHGýGXULQJýWKHý
6WDWLRQýWHVWýSURFHGXUHVï

127(ãýý1RWýWKHýDFWXDOýSRZHUýRXWýOHYHOïýý2WKHUýIDFWRUVý
PXVWýEHýFRQVLGHUHGýIRUýDýWUXHýSRZHUýRXWï

32:(5ý6285&(

,QGLFDWHVýWKHýSULPDU\ýW\SHýRIýSRZHUýVRXUFHýWRýWKHý
6WDWLRQýõ$&ýRUý'&ôïýý:KHQý$&ýLVýVHOHFWHGýDQGý%DWWHU\ý
%DFNXSýLVýLQVWDOOHGñýWKHýWUDQVPLWWHUýJRHVýWRýKDOIýUDWHGý
SRZHUýõPD[LPXPôýLQýWKHýHYHQWýRIý$&ýIDLOXUHïýý:KHQý
'&ýLVýVHOHFWHGýDQGý$&ýIDLOVñýWKHýSRZHUýRXWSXWýLVý
XQFKDQJHGï

4.3.2  SELECT STATION

6HOHFWýWKHý6WDWLRQýQXPEHUýWRýEHýSURJUDPPHGýRUý
HGLWHGýIURPýWKHýSRSðXSýPHQXýõVHHý)LJXUHýéðçôïýý0RYHý
WKHýFXUVRUýZLWKýWKHýDUURZýNH\VýWRýKLJKOLJKWýWKHý6WDWLRQý
QXPEHUýDQGýSUHVVý(QWHUï

Figure 4-6   REPEATER LIST

4.3.3  ALARM CONFIGURATION

7KLVýSURJUDPVýWKHýLQSXWýDODUPýõVHHý)LJXUHýéðìéôý
DQGýRXWSXWýDODUPýõVHHý)LJXUHýéðìèôýFRQILJXUDWLRQVýDQGý
SURYLGHVýDýFURVVýUHIHUHQFHýVFUHHQï

Figure 4-7   ALARM CONFIGURATION

8VHýWKHýDUURZýNH\VýWRýPRYHýGRZQýWKHýOLVWïýý8VHý
WKHý6SDFHýEDUýWRýWRJJOHýWKURXJKýWKHýSDUDPHWHUVãý'LVð
DEOHGñý$FWLYHý/RZñý$FWLYHý+LJKñýIRUýHDFKýDODUPï

,1387ý$/$506

Figure 4-8   INPUT ALARMS

7KHUHýDUHýIRXUýLQSXWýDODUPVýWKDWýFDQýEHýDFWLYDWHGý
E\ýH[WHUQDOýGHYLFHVýõVHHý6HFWLRQýçïåôïýý7KHVHýLQSXWVý
FDQýEHýGLVDEOHGñýHQHUJL]HGýRUýGHðHQHUJL]HGïýý$ODUPVýêý
DQGýéýFDQýDOVRýEHýDQDORJýLQSXWï

,IýWKHýLQSXWýLVýGLVDEOHGñýWKHýLQSXWýDODUPýOLQHýLVý
LQDFWLYHïýý:KHQýHQHUJL]HGýDQGýFXUUHQWýIORZýLVýGHWHFWHGñý
WKHýDODUPýLVýDFWLYDWHGïýý:KHQýGHðHQHUJL]HGýDQGýQRýFXUð
UHQWýIORZýLVýGHWHFWHGñýWKHýDODUPýLVýDFWLYDWHGïýý$QDORJý
LQSXWVýSURYLGHýDýGHWHFWLRQýRIýDQýDQDORJýLQSXWýRXWýRIý
OLPLWýFRQGLWLRQïýý6HOHFWýWKHý/RZýDQGý+LJKý/LPLWýSDLUýWRý
WULSýDQý$QDORJý,QSXWý$ODUPïýý7KHý+LJKý/LPLWýPXVWýEHý
JUHDWHUýLQýYDOXHýWKDQýWKHý/RZý/LPLWýõíïí9ðèïí9ýLQý
íïì9ýVWHSVôï

287387ý7<3(ý6(/(&7,21

6HOHFWVýWKHýRSHUDWLRQýRIýWKHý2XWSXWý$ODUPïýý7KHý
DYDLODEOHýW\SHVýDUHã

$FWLYHý2SHQýðý$QýDFWLYHýDODUPýRSHQVýõQRýFRQWDFWôý
ýýýýýýýýýýýýýýýýýýýWKHýRXWSXWýOLQHVï

$FWLYHý&ORVHGýðý$QýDFWLYHýDODUPýFORVHVýõFRQWDFWôý
ýýýýýýýýýýýýýýýýýýýýýWKHýRXWSXWýOLQHVï

5HSHDWHUý/LVW
GHIDXOW
5SWUýì
ððððððð
ððððððð
ððððððð
5SWUýêí
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PULL DOWN MENUS
Figure 4-9   OUTPUT ALARMS

$/$50ý'(6&5,37,21

7KLVýLVýDýWH[WýVWULQJýõXSýWRýìèýFKDUDFWHUVôýWRý
GHVFULEHýWKHýDODUPï

$/$50ý75$160,7ý5$7(

7KLVýIXQFWLRQýLVýQRWýXVHGýRQý8QLYHUVDOý6WDWLRQVï

&5266ý5()(5(1&(

7KHýFURVVýUHIHUHQFHýVFUHHQýVHOHFWVýWKHýRXWSXWý
DODUPýWKDWýLVýDFWLYDWHGýE\ýHDFKýLQSXWýDODUPïýý7KHUHýDUHý
XSýWRýéåýDODUPVýõíðéæôñýéýH[WHUQDOýLQSXWýDODUPVýDQGýéíý
LQWHUQDOýDODUPVýõVHHý7DEOHýìïéôïýý7KHUHýDUHýIRXUýRXWSXWý
DODUPVïýý$QýDODUPýFRQGLWLRQýRQýDQ\ýLQSXWýFDQýFDXVHýDQý
RXWSXWýDODUPïýý7KLVýVFUHHQýFRQILJXUHVýZKLFKýLQSXWý
DODUPýDFWLYDWHVýDQýRXWSXWýDODUPïýý

127(ãýý0RUHýWKDQýRQHýDODUPýFRQGLWLRQýFDQýKDYHýWKHý
VDPHýRXWSXWýDODUPýõVHHý)LJXUHýéðìíôï

Figure 4-10   ALARM CROSS REFERENCE

4.3.4  REPEATER TYPE

7KLVýVFUHHQýõVHHý)LJXUHýéðììôýVHOHFWVýWKHý6WDWLRQý
W\SHýõ8QLYHUVDOý6WDWLRQýDQGýIHDWXUHVôãý

)UHTXHQF\ý%DQG 8+)ýõìëïèýN+]ô
8+)ýõëèýN+]ô

3RZHUý/HYHO ììí:ý
,$&ý7\SH éý,î2ý,$&

åý,î2ý,$&

Figure 4-11   REPEATER TYPE SELECTION

4.3.5  DELETE REPEATER

Figure 4-12   DELETE REPEATER

4.4 TRANSFER

Figure 4-13   TRANSFER MENU

6HOHFWý5SWUý7Rý'HOHWH

5SWUýì
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PULL DOWN MENUS
4.4.1  WRITE SETUP PARAMETERS

7KLVýFRPPDQGýVHQGVýWKHýFRQWHQWVýRIýDýILOHýWRýý
SURJUDPýWKHý)ODVKýPHPRU\ýLQýWKHý73,ýFDUGï

Figure 4-14   WRITE SETUP PARAMETERS

Figure 4-15   PROGRAM WRITE SETUP

4.4.2  READ SETUP PARAMETERS

7KLVýFRPPDQGýUHDGVýWKHýFRQWHQWVýRIýWKHý)ODVKý
PHPRU\ýRIýWKHý73,ýFDUGýDQGýORDGVýLWýLQWRýDýEXIIHUïýý7KHý
FRQWHQWVýRIýWKHýEXIIHUýLVýWKHQýGLVSOD\HGýWRýVKRZýWKHý
SURJUDPPLQJýRIýWKHý8QLYHUVDOý6WDWLRQï

Figure 4-16   READ SETUP PARAMETERS

Figure 4-17   READING SETUP

4.5 HARDWARE

Figure 4-18   HARDWARE MENU

4.5.1  RF DATA

7KHý$î'ý0RQLWRUý6FUHHQýVKRZVýWKHýVWDWHýRIýWKHý
OLQHVýõVHHý)LJXUHýéðìäôïýý7KHVHýOLQHVýDUHýEHLQJýPRQLð
WRUHGýE\ýWKHý$ýWRý'ýFRQYHUWHUýLQýWKHý,QWHUIDFHý$ODUPý
&DUGýõ,$&ôïýý7KHýQRUPDOýYDOXHVýIRUýHDFKýOLQHýDUHý
GHILQHGýDVýIROORZVï

6\QWKHVL]HUý/RFNý/LQHV <HVýRUý1R
)RUZDUGý3RZHUý ëèðììíý:DWWV
5HIOHFWHGý3RZHU íðçý:DWWV
)LQDOý2XWýõUDWLRô DSSUR[ýHTXDO
&KDVVLVý7HPS ëæ°&ðèè°&
%DWWHU\ý9ROWDJH ëì9ðëå9
:LGHEDQGý$XGLRý2XWSXW DSSUR[ýëíí
/2ý,QMHFWLRQ DSSUR[ýëíí
566, ëíðìèí
)DQý&XUUHQW ìííðëííñýí
)DQ 2QýRUý2II
3RZHUý6XSSO\ý7HPS ëë°&ðéè°&

9DOXHVýZLWKýQRýODEHOýDUHýWKHýDFWXDOý$ýWRý'ýUHDGð
LQJïýý7RýFDOFXODWHýWKHýYROWDJHýRQýWKHýOLQHñýGLYLGHýWKHý
YDOXHýE\ýèìïýý([DPSOHãý9DOXH ÷ýèìý ý9ROWVïýý$Q\ýYDULð
DWLRQýIURPýWKHýDERYHýYDOXHVýPD\ýLQGLFDWHýDýSUREOHPýLQý
WKDWýDUHDï

Figure 4-19   RF LINE MONITOR

3URJUDPý5SWUýì

2N &DQFHO

3URJUDPPLQJý6HWXSý3DUDPHWHUV

&RXQWý ýì

2N &DQFHO

5HDGý6HWXSý3DUPV"

5HDGLQJý6HWXSý3DUDPHWHUV

$WWHPSWLQJýDFFHVVýWRý5HSHDWHU
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PULL DOWN MENUS
4.5.2  INPUT MONITOR

7KHý,QSXWý0RQLWRUýLVýGLVSOD\HGýIRUýDQDORJýLQSXWý
DODUPVïýý7KHýVFUHHQýVKRZVýWKHýDFWXDOýYROWDJHýRIýWKHý
LQSXWýDQGýWKHýKLJKîORZýOLPLWVïýý7KHýGHVFULSWLRQýRIWKHý
DODUPýHQWHUHGýLQýWKHý(GLWð$ODUPý&RQILJð,QSXWý$ODUPVý
PHQXýDVýZHOOýDVýWKHý,QSXWý7\SHýõ(QHUJL]HGñý'Hð(QHUð
JL]HGýRUý$QDORJôï

4.5.3  REVISION/VERSION

7KHý5HYLVLRQî9HUVLRQýLVýGLVSOD\HGýIRUýWKHý8QLð
YHUVDOý6WDWLRQýPRGXOHVýLQýWKLVýVFUHHQïýý7KHýIRUPDWýLVý
5ï9ýõUHYLVLRQïYHUVLRQôýIRUýDOOýPRGXOHVïýý7KHý73,ýFDUGý
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LQIRUPDWLRQýDOVRýLQFOXGHVýWKHýUHOHDVHýGDWHýRIýWKHýVRIWð
ZDUHýDQGýWKHýVHULDOýQXPEHUýRIýWKHý8QLYHUVDOý6WDWLRQý
õVHHý)LJXUHýéðëíýWKHVHýQXPEHUVýDUHýIRUýH[DPSOHýRQO\ôï

Figure 4-20   REVISION/VERSION
Figure 4-21   TEST PROGRAMMING FLOWCHART

All Test

Repeater Setup

Transmitter Tests

Receiver Tests

Transmit Audio/Data

Frequency Adjust

Power Output Adjust

TCXO Frequency Adjust

Audio Distortion

Hum & Noise Measurement

SINAD Measurement

Squelch Adjust

Data Level Adjust

Local Speaker/Mic

Desense Check

Miscellaneous Tests

Audio Deviation Limit

Repeat Audio Level

Data Level Adjust

Audio/Data Deviation

Local Speaker/Mic

Tx Hum & Noise Ratio

PA

Receiver

Exciter
TEST

Full Rptr/Station

Repeater Operation

All Receive Tests

All Transmit Tests

All Operational Tests

Alarm Test

Spurious Check

Transmit Audio Distortion

Wideband Audio Check

Audio Test

Squelch Enable Check

High Speed Data Check

High Speed Data Enable

CWID Level Check



PULL DOWN MENUS
4.6 TEST

Figure 4-22   TEST MENU

4.6.1  POWER AMPLIFIER

7KLVýPHQXýVHOHFWLRQýZDONVýWKURXJKýWKHýDOLJQð
PHQWýRIýWKHý3RZHUý$PSOLILHUýDQGý5)ý,QWHUIDFHý%RDUGý
RQýWKHýFRPSXWHUýVFUHHQïýý5HIHUýWRý6HFWLRQVýæïêýDQGýæïéý
IRUýWKHý3$ýDQGý5),%ýDOLJQPHQWýLQýWKLVýPDQXDOýDQGý
)LJXUHVýæðêýIRUýDQýDOLJQPHQWýSRLQWVýGLDJUDPýDQGý)LJð
XUHýæðéýRIýWKHý3RZHUý$PSOLILHUï

4.6.2  RECEIVER

7KLVýPHQXýVHOHFWLRQýZDONVýWKURXJKýWKHýDOLJQð
PHQWýRIýWKHýUHFHLYHUýRQýWKHýFRPSXWHUýVFUHHQïýý5HIHUýWRý
6HFWLRQýæïìýIRUýWKHý5HFHLYHUýDOLJQPHQWýLQýWKLVýPDQXDOý
DQGý)LJXUHýæðìýIRUýDQýDOLJQPHQWýSRLQWVýGLDJUDPýDQGý
)LJXUHýæðæýRIýWKHý5HFHLYHUï

4.6.3  EXCITER

7KLVýPHQXýVHOHFWLRQýZDONVýWKURXJKýWKHýDOLJQð
PHQWýRIýWKHý([FLWHUýRQýWKHýFRPSXWHUýVFUHHQïýý5HIHUýWRý
6HFWLRQýæïëýIRUýWKHý([FLWHUýDOLJQPHQWýDQGý)LJXUHýæðëý
IRUýDQýDOLJQPHQWýSRLQWVýGLDJUDPýDQGý)LJXUHýæðåýIRUýDý
WHVWýVHWXSýRIýWKHý([FLWHUï

4.6.4  FULL REPEATER

7KLVýPHQXýVHOHFWLRQýZDONVýWKURXJKýWKHýDOLJQð
PHQWýRIýWKHýHQWLUHý8QLYHUVDOý6WDWLRQïýý7KHý5HFHLYHUý
DQGý([FLWHUýSRUWLRQVýDUHýSHUIRUPDQFHýWHVWVýDQGýDGMXVWð
PHQWVïýý7KHý$XGLRýDQGý'DWDýSRUWLRQVýDUHýOHYHOýDGMXVWð
PHQWVýIRUýWKHý73,ýFDUGïýý5HIHUýWRý)LJXUHýæðìëýIRUýDQý
DOLJQPHQWýSRLQWVýGLDJUDPýIRUýWKHý73,ýFDUGï

4.7 UTILITIES

Figure 4-23   UTILITIES MENU

4.7.1  COM PORT

7KLVýLVýWKHý&20ýSRUWýXVHGýWRýVHQGýDQGýUHFHLYHý
GDWDýIURPýWKHýUHSHDWHUý03&ïýý$QýLQWHUIDFHýFDEOHýFRQð
QHFWVýWKHýUHSHDWHUýWRýWKHýFRPSXWHUýõVHHý)LJXUHýêðëôï

Figure 4-24   COM PORT SELECTION

4.7.2  DISPLAY MODE

7KLVýVFUHHQýDOORZVýWKHýFRORUýPRGHýWRýEHýVHOHFWHGý
IRUýFRORUýPRQLWRUVïýý:KHQýXVLQJýDýODSWRSñýPRQRð
FKURPHýLVýUHFRPPHQGHGýIRUýEHWWHUýUHVROXWLRQï

4.7.3  ALARM DISPLAY

7KLVýVFUHHQýGLVSOD\VýDýVFUROOLQJýOLVWýRIýDODUPVý
JHQHUDWHGýE\ýWKHý6WDWLRQï
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PULL DOWN MENUS
4.7.4  USER LEVEL

7KHUHýDUHýWZRýOHYHOVýWRýFKRRVHýIURPñý1RYLFHýDQGý
$GYDQFHGïýý7KHý1RYLFHýXVHVýSURPSWVýLQýWKHý(GLWð
3DUDPHWHUVýVFUHHQVýZKHQý(VFDSHýRUý)ëýNH\VýDUHý
SUHVVHGýWKDWýDVNýûDUHý\RXýVXUHûýEHIRUHýWKHýWDVNýLVýH[Hð
FXWHGïýý7KHý$GYDQFHGýVHOHFWLRQýSHUIRUPVýWKHýWDVNý
ZLWKRXWýDVNLQJýWKHýTXHVWLRQï
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REPEATER PROGRAMMING
SECTION 5   REPEATER PROGRAMMING
5.1 CREATING A NEW FILE

$QýH[DPSOHýZLOOýEHýXVHGýWRýVKRZýWKHýSURJUDPð
PLQJýIRUýDýQHZýILOHïýý

127(ãý$WýDQ\ýSRLQWýLQýWKHýSURJUDPPLQJýVHTXHQFHñýLIý
)ìýLVýVHOHFWHGñýDýKHOSýVFUHHQýDSSHDUVýWRýH[SODLQýWKHý
PHQXýVHOHFWLRQýKLJKOLJKWHGýDWýWKDWýSRLQWï

5.1.1  SELECT REPEATER TO EDIT

8QLYHUVDOý6WDWLRQýLVýVHOHFWHGýWRýSURJUDPïýý:KHQý
QRýILOHýH[LVWVýZLWKýSURJUDPPHGýSDUDPHWHUVñýWKHýGHIDXOWý
LVýVHOHFWHGýDQGýHGLWHGï

ìï +LJKOLJKWý(',7ñýSUHVVý(QWHUï

ëï +LJKOLJKWý6HOHFWý5SWUñýSUHVVý(QWHUï

êï 'HIDXOWýLVýWKHýRQO\ý8QLYHUVDOý6WDWLRQýLQýWKHý6WDWLRQý
OLVWñýSUHVVý(QWHUï

éï +LJKOLJKWý6HWXSý3DUDPHWHUVñýSUHVVý(QWHUýõRUýSUHVVý
)éôï

èï 7KHý6HWXSý3DUDPHWHUVýVFUHHQýDSSHDUVýõVHHý)LJXUHýèð
ìôïýý)LOOýLQýWKHýSDUDPHWHUVýIRUýWKLVý8QLYHUVDOý6WDWLRQïýý
$ýEULHIýGHVFULSWLRQýRIýWKHýSDUDPHWHUVýLVýLQý7DEOHýèð
ìïýý)XOOýGHVFULSWLRQVýDUHýLQý6HFWLRQýéïêïìï

çï 6HOHFWýSDUDPHWHUVñýSUHVVý)ëýWRýDFFHSWï

æï +LJKOLJKWý$ODUPý&RQILJXUDWLRQýDQGýSUHVVý(QWHUñýLIý
DODUPVýDUHýWRýEHýFRQILJXUHGï

åï 3URJUDPýWKHý$ODUPVýWRýEHýFRQILJXUHGýõVHHý6HFWLRQý
éïêïêôñýSUHVVý)ëýWRýDFFHSWï

äï +LJKOLJKWý),/(ñýSUHVVý(QWHUï

ìíï+LJKOLJKWý6DYHñýSUHVVý(QWHUï

ììï7\SHýLQýDýYDOLGý'26ýILOHQDPHïýý)RUýWKLVýH[DPSOHý
VWDìïT[ýLVýXVHGï

ìëï7KHýILOHýFRQVLVWVýRIýGHIDXOWýDQGý5SWUýìýXQGHUýWKHýILOHð
QDPHýRIýVWDìïT[ï

5.2 ADDING A REPEATER TO A FILE

7KHýH[DPSOHýXVHGýIRUý6WDWLRQýìýZLOOýDJDLQýEHý
XVHGýWRýDGGý6WDWLRQVýWRýWKHýILOHQDPHýVWDìïT[ï

ìï +LJKOLJKWý(',7ñýSUHVVý(QWHUï

ëï +LJKOLJKWý6HOHFWý5SWUñýSUHVVý(QWHUï

êï 7KHý6WDWLRQýOLVWýVKRZQýIRUýWKLVýILOHýLQFOXGHVýGHIDXOWý
DQGý5SWUýìïýý7KHVHýFRQWDLQýWKHýVDPHýSDUDPHWHUVýZLWKý
WKHýH[FHSWLRQýWKDWýZKHQýVHOHFWHGýIRUýHGLWñýWKHýSURð
JUDPPHGýLQIRUPDWLRQýFDQýEHýRYHUZULWWHQýDQGýWKHý
GDWDýORVWï

éï +LJKOLJKWý'HIDXOWñýSUHVVý(QWHUï

èï +LJKOLJKWý6HWXSý3DUDPHWHUVñýSUHVVý(QWHUï

çï &KDQJHýWKHý6WDWLRQý1XPEHUýDQGýRWKHUýSDUDPHWHUVýDVý
UHTXLUHGýIRUýWKLVý8QLYHUVDOý6WDWLRQñýSUHVVý)ëï

æï +LJKOLJKWý$ODUPý&RQILJXUDWLRQýDQGýSUHVVý(QWHUñýLIý
DODUPVýDUHýWRýEHýFRQILJXUHGï

åï 3URJUDPýWKHý$ODUPVýWRýEHýFRQILJXUHGýõVHHý6HFWLRQý
éïêïêôñýSUHVVý)ëýWRýDFFHSWï
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REPEATER PROGRAMMING
Figure 5-1   SETUP PARAMETERS

Table 5-1   REPEATER SETUP PARAMETERS

3DUDPHWHU 5HVSRQVH 'HVFULSWLRQ

5HSHDWHUý1XPEHU ìðëí (DFKýUHSHDWHUýLVýDVVLJQHGýDýQXPEHUýIURPýìðëíï

5HFHLYHý)UHTXHQF\ éèíïíííí (DFKý8QLYHUVDOý6WDWLRQýLVýSURJUDPPHGýZLWKýWKHý5HFHLYHýIUHð
TXHQF\ýWKDWýLWýLVýRSHUDWLQJýRQï

7UDQVPLWý)UHTXHQF\ éèèïíííí (DFKý8QLYHUVDOý6WDWLRQýLVýSURJUDPPHGýZLWKýWKHý7UDQVPLWýIUHð
TXHQF\ýWKDWýLWýLVýRSHUDWLQJýRQï

5)ý3RZHUý/HYHO ëèðììí 3RZHUýOHYHOýLQýZDWWVýIRUýWUDQVPLWýSRZHUï

3RZHUý6RXUFH $&ýRUý'& 7KHýW\SHýRIýSULPDU\ýSRZHUýVRXUFHýIRUýWKHý8QLYHUVDOý6WDWLRQï
5-2
March 1999
Part No. 001-2004-301



CIRCUIT DESCRIPTION
SECTION 6   CIRCUIT DESCRIPTION
6.1 RECEIVER

6.1.1  INTRODUCTION

The receiver is a double conversion type with 
intermediate frequencies of 52.95 MHz and 450 kHz.  
The first injection frequency is phase locked to a tem-
perature compensated crystal oscillator (TCXO) with 
a frequency stability of ±1.0 PPM from -30° to +60°C 
(-22° to +140°F).  Two 3-pole bandpass filters in the 
front-end reject signals outside the receive band.   
Two 4-pole crystal filters and two 4-pole ceramic fil-
ter establish receiver selectivity (see block diagram 
Figure 6-1).

6.1.2  REGULATED VOLTAGE SUPPLIES

The +15V DC power source is supplied by the 
repeater power supply.  The +15V supply enters the 
receiver on J201, pin 1.  U302 provides the +12V DC 
receive voltage to the RF and IF amplifiers.  U303 
supplies +12V DC to the first and second injection 
amplifiers.  U304 supplies +12V DC to the remaining 
RF circuits.  U301 supplies +6V DC to the remaining 
circuits.

6.1.3  HELICAL FILTERS, RF AMPLIFIER

The receive signal enters the receiver on coaxial 
connector A201.  A helical filter consisting of L102, 
L103 and L104 is a three-pole bandpass filter tuned to 
pass only a narrow band of frequencies within the 
380-520 MHz band.  This filter also attenuates the 
image and other unwanted frequencies.

Impedance matching between the helical filter 
and RF amplifier Q101 is provided by C103, L106, 
and C104.  Q101 amplifies the receive signal to 
recover filter losses and increases receiver sensitiv-
ity.  Biasing for Q101 is provided by R102/Q102/
R107/R108 and C112 provides RF bypass.  Additional 
filtering of the receive signal is provided by 3-pole 
helical filter L108-L110.  L107/C113/C114 match the 
output from Q101 to 3-pole helical filter L108-L110.

6.1.4  12.5 KHZ IF

First Mixer and Crystal Filter

First mixer U101 mixes the receive frequency 
with the first injection frequency to produce the 52.95 
MHz first IF.  Since high-side injection is used, the 
injection frequency is 52.95 MHz above the receive 
frequency.  Jumper J203 selects between a 12.5 kHz 
IF and a 25 kHz IF.  Install jumper plug P203 on J203, 
pins 2-3 to select the 12.5 kHz IF.  The output of 
U101 is matched to Z211 at 52.95 MHz by L211, 
C236 and C237.

Z211A and Z211B form a two-section, four-pole 
filter with a center frequency of 52.95 MHz and a 
-3 dB bandwidth of 8 kHz.  This filter attenuates adja-
cent channels and other signals close to the receive 
frequency.  The filter sections are a matched pair and 
the dot on the case indicates which leads connect 
together.  Matching with Q202 is provided by C241, 
L213 and C240.

IF Amplifier, Crystal Filter

Q202 amplifies the 52.95 MHz IF signal to 
recover filter and mixer losses and improve receiver 
sensitivity.  Biasing for Q202 is provided by R236/ 
R233/R234/R235 and C242/C243/C246 provide RF 
bypass.  The output of Q202 is matched to crystal fil-
ter Z212 at 52.95 MHz by C245, C247 and L214.

Z212A and Z212B form a two-section, four-pole 
filter with a center frequency of 52.95 MHz and a 
-3 dB bandwidth of 8 kHz.  This filter establishes the 
selectivity of the receiver by further filtering the 52.95 
MHz IF.  The filter sections are a matched pair and the 
dot on the case indicates which leads connect together.  
Matching with U203 is provided by C250, C251, 
C252, L216 and R237.
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CIRCUIT DESCRIPTION
Figure 6-1   12.5 kHz IF RECEIVER BLOCK DIAGRAM
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As shown in Figure 6-2, U203 contains second 
oscillator, second mixer, limiter, detector and RSSI 
circuitry.  The 52.95 MHz IF signal is mixed with a 
52.5 MHz signal produced by TCXO Y401 and tripler 
Q204.  The 17.5 MHz (±1 PPM) output of Y401 is fed 
through C275 to tripler Q204.  The tripler passes the 
third harmonic at 52.5 MHz to the oscillator input of 
U203.

Figure 6-2   U201/U203 BLOCK DIAGRAM
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Biasing of Q204 is provided by R258, R259 and 
R260.  RF choke L222 blocks the flow of RF through 
R261.  An AC voltage divider formed by C280/C281 
matches Q204 to the highpass filter.  The third har-
monic of the TCXO frequency is then used to drive 
the OSC B input at 52.5 MHz.  L223, C282 and L224 
form a high pass filter to attenuate frequencies below 
52.95 MHz.  C283 and C284 match the output of the 
filter to U203.

The 450 kHz second IF is then fed to ceramic fil-
ter Z213/Z214, then into the IF amplifier.  The center 
frequency of Z213/Z214 is 450 kHz with a bandwidth 
of 9 kHz used to attenuate wideband noise.  The lim-
iter amplifies the 450 kHz signal 92 dB which 
removes any amplitude fluctuations.

From the limiter the signal is fed to the quadra-
ture detector.  An external phase-shift network con-
nected to U203, pin 8, shifts the phase of one of the 
detector inputs 90° at 450 kHz (the other inputs are 
unshifted in phase).  When modulation occurs, the fre-
quency of the IF signal changes at an audio rate as 
does the phase of the shifted signal.  The detector, 
which has no output with a 90° phase shift, converts 
the phase shift into an audio signal.  Z215 is adjusted 
to provide maximum undistorted output from the 
detector.  The audio signal is then fed out on U203, 
pin 9.



CIRCUIT DESCRIPTION
Figure 6-3   25 kHz IF RECEIVER BLOCK DIAGRAM
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U204B amplifies the detected audio and data sig-
nal.  R244/R245/R246 set the gain of the amplifier 
and R247/R248/R249/R250/RT204 provide a DC ref-
erence level.  C261 bypasses the 450 kHz IF signal 
and C262 bypasses other frequencies.  The output sig-
nal is adjusted by R253 and fed to J205, pin 3.  Install 
jumper plug P205 on J205, pins 2-3 to select the 
12.5 kHz audio to be routed to J201, pin 9.

RSSI Amplifier

U203, pin 13 is an output from an internal RSSI 
(receive signal strength indicator) circuit which pro-
vides a current proportional to the strength of the 
450 kHz IF signal.  The RSSI output is buffered 
through U204A and the level is adjusted by R221.  
The DC output signal is then fed to J204, pin 3.  
Install jumper plug P204 on J204, pins 2-3 to select 
the 12.5 kHz RSSI to be routed to J201, pin 7.

6.1.5  25 KHZ IF

First mixer U101 mixes the receive frequency 
with the first injection frequency to produce the 52.95 
MHz first IF.  Since high-side injection is used, the 
injection frequency is 52.95 MHz above the receive 
frequency.  Jumper J203 selects between a 12.5 kHz 

IF and a 25 kHz IF.  Install jumper plug P203 on J203, 
pins 1-2 to select the 25 kHz IF.  The output of U101 
is matched to the crystal filter at 52.95 MHz by L201, 
C201 and C202.

Z201A/B form a two-section, four-pole filter 
with a center frequency of 52.95 MHz and a -3 dB 
bandwidth of 15 kHz.  This filter attenuates adjacent 
channels and other signals close to the receive fre-
quency.  The filter is a matched pair and the dot on the 
case indicates which leads connect together.  Match-
ing with Q201 is provided by C205, L203 and C206.

IF Amplifier, Crystal Filter

Q201 amplifies the 52.95 MHz IF signal to 
recover filter and mixer losses and improve receiver 
sensitivity.  Biasing for Q201 is provided by R204/ 
R201/R202/R203 and C207/C209/C211 provide RF 
bypass.  The output of Q201 is matched to crystal fil-
ter Z202A at 52.95 MHz by C210, C212 and L204.

Z202A/B form a two-section, four-pole filter 
with a center frequency of 52.95 MHz and a -3 dB 
bandwidth of 15 kHz.  This filter establishes the selec-
tivity of the receiver by further filtering the 
52.95 MHz IF.  The filter sections are a matched pair 
and the dot on the case indicates which leads connect 
together.  Matching with U201 is provided by C215, 
C216, C217, L206 and R205.
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CIRCUIT DESCRIPTION
Second Mixer/Detector

As shown in Figure 6-2, U201 contains second 
oscillator, second mixer, limiter, detector and RSSI 
circuitry.  The 52.95 MHz IF signal is mixed with a 
52.5 MHz signal produced by TCXO Y401, tripler 
Q204 and amplifier Q203.  The 17.5 MHz (±1 PPM) 
output of Y401 is fed through C275 to tripler Q204.  
The tripler passes the third harmonic at 52.5 MHz to 
amplifier Q203.  Amplifier Q203 amplifies the 52.5 
MHz signal for the oscillator input of U201.

Biasing of Q204 is provided by R258, R259 and 
R260.  RF choke L222 blocks the flow of RF through 
R261.  An AC voltage divider formed by C280/C281 
matches Q204 to the highpass filter.  L223, C282 and 
L224 form a high pass filter to attenuate frequencies 
below 52.95 MHz.  C283 and C284 match the output 
of the filter to U203.  The third harmonic of the TCXO 
frequency is lightly coupled to amplifier Q203 through 
C270, R262 and C265.  Biasing of Q203 is provided 
by R254, R255, R256 and R257.  The amplified 52.5 
MHz output is passed to U201 OSC B input through 
C271.

The 450 kHz second IF is then fed to ceramic fil-
ter Z203/Z204, then into the IF amplifier.  The center 
frequency of Z203/Z204 is 450 kHz with a bandwidth 
of 15 kHz used to attenuate wideband noise.  The lim-
iter amplifies the 450 kHz signal 92 dB which 
removes any amplitude fluctuations.

From the limiter the signal is fed to the quadra-
ture detector.  An external phase-shift network con-
nected to U201, pin 8, shifts the phase of one of the 
detector inputs 90° at 450 kHz (the other inputs are 
unshifted in phase).  When modulation occurs, the fre-
quency of the IF signal changes at an audio rate as 
does the phase of the shifted signal.  The detector, that 
has no output with a 90° phase shift, converts the 
phase shift into an audio signal.  Z205 is adjusted to 
provide maximum undistorted output from the detec-
tor.  The audio signal is then fed out on U201, pin 9.

Wideband Audio Amplifier

U202B amplifies the detected audio and data sig-
nal.  R212/R213/R214 set the gain of the amplifier and 
R215/R216/R217/R218 and RT202 provide a DC ref-
erence level.  C226 bypasses the 450 kHz IF signal 

and C227 bypasses other frequencies.  The output sig-
nal is adjusted by R220 and fed to J205, pin 1.  Install 
jumper plug P205 on J205, pins 1-2 to select the 
25 kHz audio to be routed to J201, pin 6.

RSSI Amplifier

U201, pin 13 is an output from an internal RSSI 
(receive signal strength indicator) circuit which pro-
vides a current proportional to the strength of the 450 
kHz IF signal.  The RSSI output is buffered through 
U202A and the level is adjusted by R219.  The DC 
output signal is then fed to J204, pin 1.  Install jumper 
plug P204 on J201, pins 1-2 to select the 25 kHz RSSI 
to be routed to J201, pin 7.

6.1.6  VCO

The Voltage-Controlled Oscillator (VCO) is 
formed by Q802 circuitry and a resonator consisting of 
Z801.  The VCO oscillates in a frequency range from 
433-572 MHz.  Biasing of Q802 is provided by R805, 
R806, R807 and R808.  AC voltage divider C806, 
C807 and C808 initiates and maintains oscillation and 
matches Q802 to the tank circuit.  The ceramic resona-
tor is grounded at one end to provide shunt inductance 
to the tank circuit.

The VCO frequency is controlled in part by DC 
voltage across varactor diode CR802.  As voltage 
across a reverse-biased varactor diode increases, its 
capacitance decreases.  Therefore, VCO frequency 
increases as the control voltage increases.  The control 
line is RF isolated from tank circuit by choke L802.  
The amount of frequency change produced by CR802 
is controlled by series capacitor C804.

6.1.7  ACTIVE FILTER 

Q801 functions as a capacitance multiplier to pro-
vide filtering of the 12V supply to Q802.  R803 and 
R804 provide transistor bias, and C812 provides the 
capacitance that is effectively multiplied by the gain of 
Q801.  If a noise pulse or other voltage change appears 
on the collector, the base voltage does not change 
because of C812.  Therefore, the base current does not 
change and transistor current remains constant.  R805 
decouples the VCO output from AC ground.  L803 is 
an RF choke and C810, C811, C813 and C814 provide 
RF bypass.
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CIRCUIT DESCRIPTION
Figure 6-4   SYNTHESIZER BLOCK DIAGRAM
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6.1.8  BUFFER

A cascode amplifier formed by Q410/Q411 pro-
vides amplification and isolation between the VCO 
and Synthesizer.  A cascode amplifier is used because 
it provides high gain, high isolation and consumes 
only a small amount of power.  The input signal to this 
amplifier is coupled from the VCO RF output on 
pin 5.  DC blocking and coupling to the VCO is pro-
vided by C455 and to the buffer by C456.  Bias for the 
amplifier is provided by R442, R445, R446 and R277.  
Q411 is a common-emitter amplifier and Q410 is a 
common-base with C458 and C457 providing RF 
bypass.  L405 provides some filtering of the cascode 
output.  R448 lowers the Q of L405.  The output of the 
amplifier is coupled by C442/C441 to U401, pin 11.
6-5
6.1.9  SYNTHESIZER

The inputs/outputs of synthesizer U401 are 
shown in Figure 6-4.  The output signal from the syn-
thesizer loop is the receiver first injection frequency.  
This signal is produced by a VCO (voltage-controller 
oscillator).  The frequency of this oscillator is con-
trolled by a DC voltage.  This DC voltage is generated 
by integrating the pulses from the phase detector in 
synthesizer chip U401.

Frequencies are selected by programming 
counters in U401 to divide by a certain number.  This 
programming is provided through J201, pins 12, 18 
and 20.  The frequency stability of the synthesizer is 
established by the ±1.0 PPM stability of TCXO Y401.  
The output of this oscillator is stable from 
-30°C to +60°C (-22°F to +140°F).
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CIRCUIT DESCRIPTION
The VCO frequency of A401 is controlled by a 
DC voltage produced by integrating the phase detec-
tor output pulses of U401.  The phase detector senses 
the phase and frequency of the two input signals (fV 
and fR) and causes the VCO control voltage to increase 
or decrease if they are not the same.  When the fre-
quencies are the same the VCO is "locked" on fre-
quency.

One input signal to the phase detector in U401 is 
the reference frequency (fR).  This is the 17.5 MHz 
TCXO frequency divided by the R (reference) counter 
to the channel spacing or 6.25 kHz.

The other input to the phase detector in U401 is 
from the VCO frequency divided down by the "N" 
counter and prescaler in synthesizer U401 to 
6.25 kHz.  The "N" counter is programmed through 
the synthesizer data line on J201, pin 20.  U401 is pro-
grammed so that the phase detector input (fV) is identi-
cal to the reference frequency (fR) (6.25 kHz) when the 
VCO is locked on the correct frequency.

The synthesizer contains the R (reference), N, 
and A counters, phase and lock detectors and counter 
programming circuitry.  Frequencies are selected by 
programming the three counters in U401 to divide by 
assigned numbers.  The programming of these 
counters is performed by circuitry in the Main Proces-
sor Card (MPC), which is buffered and latched 
through the Interface Alarm Card (IAC) and fed into 
the synthesizer on J201, pin 20 to Data input port 
U401, pin 19.

Data is loaded into U401 serially on the Data 
input port U401, pin 19.  Data is clocked into the shift 
registers a bit at a time by a low to high transition on 
the Clock input port U401, pin 18.  The Clock pulses 
come from the MPC via the IAC to J201, pin 18.

As previously stated, the counter divide numbers 
are chosen so that when the VCO is operating on the 
correct frequency, the VCO-derived input to the phase 
detector (fV) is the same frequency as the TCXO-
derived input (fR) which is 6.25 kHz.

The fR input is produced by dividing the 
17.5 MHz TCXO frequency by 2800.  This division is 
done by the "R" counter in U401.  The counter always 
divides by 2800 regardless of the channel frequency.  
This produces a reference frequency (fR) of 

6.25 kHz.  Since the VCO is on frequency (receive fre-
quency plus 52.95 MHz) and no multiplication is used, 
the channel frequencies change in 6.25 kHz steps and 
the reference frequency (fR) is 6.25 kHz for all fre-
quencies selected by this receiver.

The fV input is produced by dividing the VCO 
frequency using the prescaler and N counter in U401.  
The prescaler divides by 64 or 65.  The divide number 
of the prescaler is controlled by the N and A counters 
in U401.

The N and A counters function as follows: both 
the N and A counters begin counting down from their 
programmed number.  When the A counter reaches 
zero, it halts until the N counter reaches zero.  Both 
counters then reset and the cycle repeats.  The A 
counter is always programmed with a smaller number 
than the N counter.  While the A counter is counting 
down, the prescaler divides by 65.  Then when the A 
counter is halted, the prescaler divides by 64.

Example:  

Assume a receive frequency of 450.025 MHz.  
Since the VCO is 52.95 MHz above the receive fre-
quency it must be 502.975 MHz.  To produce this fre-
quency, the N and A counters are programmed as fol-
lows:  
N = 1257     A = 28

NOTE: Section 8.2.5 describes how the N and A 
counter numbers can be calculated for other channels.

To determine the overall divide number of the 
prescaler and N counter, the number of VCO output 
pulses required to produce one N counter output pulse 
can be counted.  In this example, the prescaler divides 
by 65 for 65 x 28 or 1,820 input pulses.  It then divides 
by 64 for 64 x (1257 - 28) or 78,656 input pulses.  The 
overall divide number K is therefore (78,656 + 1,820) 
or 80,476.  The VCO frequency of 502.975 MHz 
divided by 80,476 equals 6.25 kHz which is the fR 

input to the phase detector.  The overall divide number 
K can also be determined by the following formula:   
K = 64N + A

Where, 
               N = N counter divide number and 
               A = A counter divide number.
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6.1.10  BUFFER AMPLIFIER

A cascode amplifier formed by Q401 and Q402 
provides amplification and also isolation between the 
TCXO and Synthesizer U401.  A cascode amplifier is 
used because it provides high reverse isolation.  The 
input signal to this amplifier is from TCXO Y401.  
C405 provides DC blocking.  Bias for the amplifier is 
provided by R404, R406, R407, R408 and R409.  
L401 is an RF choke.  RF bypass is provided by C403, 
C401 and C407.  The output of Q401/Q402 is coupled 
to U401 by C432.

6.1.11  LOCK DETECT

When the synthesizer is locked on frequency, the 
Lock Detect output on U401, pin 2 is a logic high 
voltage with very narrow negative-going pulses.  Then 
when the synthesizer is unlocked, these pulses become 
much wider, the width may vary at a rate determined 
by the frequency difference of fV and fR.  The lock 
detect pulses are applied to J401, pin 14 and sent to 
the RF Interface on J103, pin 14 for detection and 
sampling in the IAC.

6.1.12  CHARGE PUMP, LOOP FILTER 

The charge pump circuit charges and discharges 
C450, C451 and C452 in the loop filter to provide the 
21V VCO control voltage (see Section 6.1.13).  Pulses 
which control the charge pump are fed out of U401, 
pins 3/4.  When both phase detector inputs are in 
phase, these output signals are high except for a very 
short period when both pulse low in phase.  If the fre-
quency of the fR input to the phase detector is higher 
than that of the fV input (or if the phase of fR leads fV), 
the VCO frequency is too low.  The negative-going 
pulses on the fV output (pin 4) then become much 
wider and the fR output (pin 3) stays essentially high.  
If the frequency of the fV input is greater than fR 
(VCO frequency too high), the opposite occurs.

Q406 and Q407 are drivers which make the 5V 
levels and polarity of U401 phase detector outputs 
compatible with the high voltage supply to Q408 and 
Q409.  Capacitors C444 and C446 momentarily 
bypass R432 and R437 when negative-going pulses 
occur.  This speeds up the turn-off time of Q406 and 
Q407 by minimizing the effect of the base charge.

When a negative-going pulse occurs on pin 4, 
Q406 turns on which turns on Q408.  Q408 sources 
current to charge up the loop filter capacitors C450/

C451, thereby increasing the VCO control line volt-
age.  When a negative-going pulse occurs on pin 3, 
Q407 turns on which turns on Q409.  Q409 sinks cur-
rent to discharge the loop filter capacitors C450/C451 
thereby decreasing the VCO control line voltage.  The 
source current from Q408, when it is on, equals the 
sink current from Q409, when it is on.

6.1.13  VOLTAGE MULTIPLIER

The 17.5 MHz from Y401 is amplified by Q401/
Q402 and passed to the reference input of synthesizer 
U401, pin 20.  This signal is also coupled from the 
output of Q401/Q402 through C408 to amplifier 
Q403.  Biasing for Q403 is provided by R410, R411 
and R412.  The output of Q403 is direct coupled to 
switching transistors Q404/Q405.  

When Q405 is turned on and Q404 if off, C409 is 
grounded on the side connected to the emitter of 
Q405.  This allows the other side of C409 to charge 
from the 12V supply through R414, CR402 to C409.  
When Q404 turns on and Q405 is off.  C414 charges 
up to approximately 12V plus the voltage that was 
stored across C809 from the last cycle.  The output 
voltage is 21V due to voltage loss in the transistor and 
diodes.  C413 is an RF bypass and C414 charges to 
21V to stabilize the voltage.  The 21V output is fil-
tered by C415/L403/C416 to remove the 17.5 MHz 
ripple. The 21V output is applied to the charge pump 
Q408/Q409 and the VCO control line.

6.1.14  BUFFER AMPLIFIER (Q131, Q132)

A cascode amplifier formed by Q131 and Q132 
provides amplification and also isolation between the 
VCO and Receiver RF stages.  A cascode amplifier is 
used because it provides high reverse isolation.  The 
input signal to this amplifier is coupled from VCO 
A401 by C131.  C131 also provides DC blocking.  
Bias for the amplifier is provided by R134, R133, 
R138, R132, R131 and R136.  L131 is an RF choke 
and R135 sets the RF output impedance of the cas-
code.  RF bypass is provided by C143, C142, C141, 
C140, C139, C138, C133, C134, C135 and C136.  The 
output of Q131/Q132 is matched to the Receiver RF 
stages by a section of microstrip, C144, signal pad 
R139/R140/R141, C145, C146 and L133.  C145 cou-
ples the signal to the input of the first injection 
amplifier.
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6.1.15  FIRST AND SECOND INJECTION AMPLI-
FIERS (Q133, Q134)

U303 provides the +12V source for these amplifi-
ers.  First injection amplifier Q133 is biased by 
CR131, R143, R144, R145 and R146.  C148, C151, 
C149 and C150 provide RF bypass from the DC line.  
L134 on the collector is an RF choke.  Q133 is 
matched to the 50 ohm signal pad R147, R148 and 
R149 by lowpass filter C152/L135/C153, C154.  
C155, L136, L156, L137, C157 and a section of 
microstrip match Q134 to the 50 ohm signal pad.

Second injection amplifier/buffer Q134 is similar 
in design to Q133.  The output of Q134 is matched to 
50 ohms by L134/C162/C163 and C164 provides DC 
blocking.  L140/L141 are tuned to the receive fre-
quency plus 52.95 MHz and passed to Mixer U101.  
This injection frequency is also coupled through C165 
to the injection test voltage circuit U102A.  CR133, 
R158, R159 provide DC input to U102A, 
pin 3.  The output of U102A, pin 1 is connected to 
J201, pin 13 for a receive injection test point and to the 
RF Interface Board on J103, pin 13.

6.2 EXCITER

6.2.1  VCO (A007)

The Voltage-Controlled Oscillator (VCO) is 
formed by Q802, associated circuitry and a resonator 
consisting of Z801.  The VCO oscillates in a fre-
quency range from 380-520 MHz.  Biasing of Q802 is 
provided by R805, R806 and R807.  An AC voltage 
divider formed by C807 and C808 initiates and main-
tains oscillation.  C806 couples Q802 to resonator 
Z801.  Resonator Z801 provides the shunt inductance 
of the tank circuit.  The shunt capacitance of the tank 
circuit is made primarily of C804 in series with 
CR802.  RF choke L804 completes the DC bias path 
to ground.

The VCO frequency is controlled in part by DC 
voltage across varactor diode CR802.  As voltage 
across a reverse-biased varactor diode increases, its 
capacitance decreases.  Therefore, VCO frequency 
increases as the control voltage increases.  The control 
line is RF isolated from tank circuit by choke L802.  
The amount of frequency change produced by CR802 
is controlled by series capacitor C804.

The frequency is modulated in a similar manner.  
The transmit audio/data signal is applied across varac-
tor diode CR803 to vary the VCO frequency at an 
audio rate.  C815/C816 in series with CR803 deter-
mine the amount of modulation produced by the audio 
signal.

6.2.2  ACTIVE FILTER

Q801 functions as a capacitance multiplier to pro-
vide filtering of the 12V supply to Q802.  R803 and 
R804 provide transistor bias, and C812 provides 
capacitance that is effectively multiplied by the gain of 
Q801.  If a noise pulse or other quick voltage change 
appears on the collector, base voltage does not change 
significantly because of C812.  Therefore, the base 
current does not change and transistor current remains 
constant.  R805 decouples the VCO output from AC 
ground.  L803 is an RF choke and C810, C811, C813, 
C814 and C809 provide RF bypass.

6.2.3  VCO/TCXO FREQUENCY MODULATION

Both the VCO and TCXO are modulated in order 
to achieve the required frequency response.  If only the 
VCO was modulated, the phase detector in U403 
would sense the frequency change and increase or 
decrease the VCO control voltage to counteract the 
change (at the lower audio frequencies inside the 
closed loop bandwidth of the synthesizer).  If only the 
TCXO frequency was modulated, the VCO would not 
track the higher audio frequencies (those beyond the 
closed loop bandwidth of the synthesizer).  However, 
by modulating both the VCO and TCXO a flat audio 
response is achieved.  Potentiometers R425 and R446 
balance the modulating signals.

There are two 3.5V sources on the Exciter board; 
one is a reference for the modulation amplifier to the 
VCO, the other is for the modulation amplifier to the 
TCXO.

The reference voltage on U402B, pin 5 is also on 
buffer U407B, pin 5 to J401, pin 9 and RFIB connec-
tor J102, pin 9.  The voltage leaves the RFIB on J101, 
pin 14 to J2, pin 27 on the backplane, to the bottom 
connectors via pin 7 and finally to the MAC on P100, 
pin 7.
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Figure 6-5   EXCITER BLOCK DIAGRAM
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With reference to the ground on the Exciter, the 
3.5V reference stability is maintained by U126B/C/D 
on the MAC.  The 3.5V DC passes through summing 
amplifier U129B and transmit modulation gate 
U118D to P100, pin 29 (Tx MOD).  P100, pin 29 is 
connected to backplane connector J2, pin 8 and RFIB 
connector J101, pin 22 to J102, pin 13.   The transmit 
modulation and 3.5V reference enter the Exciter on 
J401, pin 13 and are routed to U402B, pin 6.  R425 
sets the TCXO modulation level.  The modulation sig-
nal and the 3.5V DC are applied to U402A, pin 2.

6.2.4  BUFFER

A cascode amplifier formed by Q406/Q407 pro-
vides amplification and also isolation between the 
VCO and synthesizer.  A cascode amplifier is used 
because it provides high reverse isolation.  The input 
signal to this amplifier is tapped from the VCO RF 
output.  DC blocking to the VCO is provided by C441 
and to the buffer by C433.  Bias for the amplifier is 
provided by R451, R453, R454 and R455.  Q407 is a 
common-emitter amplifier and Q406 is a common-
base with C432 providing RF bypass.  L403 decouples 
the output from AC ground and R452 lowers the Q of 
L403.  The amplifier is coupled by C429 to U403, 
pin 11.

6.2.5  SYNTHESIZER

The synthesizer inputs/outputs are shown in Fig-
ure 6-4.  The synthesizer output signal is the transmit 
frequency.  This signal is produced by a VCO (volt-
age-controller oscillator) that is frequency controlled 
by a DC voltage produced by synthesizer chip U403.  
This DC voltage is filtered by a loop filter made up of 
C805, C806 and R804 in the VCO circuitry.

Frequencies are selected by programming 
counters in U403 to divide by a certain number.  This 
programming is provided through J401, pins 12, 19 
and 20.  The frequency stability of the synthesizer is 
established by the ±1.0 PPM stability of TCXO Y401.  
This oscillator is stable from -30°C to +60°C (-22°F to 
+140°F).

The VCO frequency of A007 is controlled by a 
DC voltage produced by the phase detector in U403.  
The phase detector senses the phase and frequency of 
the two input signals and causes the VCO control volt-
age to increase or decrease if they are not the same.  
When the frequencies are the same, the VCO is then 
"locked" on frequency.

The synthesizer contains the R (reference), N, 
and A counters, phase and lock detectors and counter 
programming circuitry.
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One input signal to the phase detector in U403 is 
the reference frequency (fR).  This frequency is the 
17.5 MHz TCXO frequency divided by the reference 
counter to the channel spacing or 12.5 kHz.  The other 
input signal (fV) is the VCO frequency divided by the 
"N" counter in U403.  The counters are programmed 
through the synthesizer data line on J401, pin 20.  
Each channel is programmed by a divide number so 
that the phase detector input is identical to the refer-
ence frequency (fR) when the VCO is locked on the 
correct frequency.

Frequencies are selected by programming the 
three counters in U403 to divide by assigned numbers.  
The programming of these counters is performed by 
circuitry in the Main Processor Card (MPC), buffered 
and latched through the Interface Alarm Card (IAC) 
and fed into the synthesizer on J401, pin 20 to Data 
input port U403, pin 19.

Data is loaded into U403 serially on the Data 
input port U403, pin 19 when U403, pin 17 is low.  
Data is clocked into the shift registers a bit at a time 
by a low to high transition on the Clock input port 
U403, pin 18.  The Clock pulses come from the MPC 
via the IAC to J401, pin 19.

As previously stated, the counter divide numbers 
are chosen so that when the VCO is operating on the 
correct frequency, the VCO-derived input to the phase 
detector (fV) is the same frequency as the TCXO-
derived input (fR).  The fR input is produced by divid-
ing the 17.5 MHz TCXO frequency by 1400.  This 
produces a reference frequency (fR) of 12.5 kHz.  
Since the VCO is on frequency and no multiplication 
is used, the frequencies are changed in 12.5 kHz steps.  
The reference frequency is 12.5 kHz for all frequen-
cies selected by this Exciter.

The fV input is produced by dividing the VCO 
frequency using the prescaler and N counter in U403.  
The prescaler divides by 64 or 65.  The divide number 
of the prescaler is controlled by the N and A counters 
in U403.  The N and A counters function as follows:

Both the N and A counters begin counting down 
from their programmed number.  When the A counter 
reaches zero, it halts until the N counter  reaches zero.  
Both counters then reset and the cycle repeats.  The A 
counter is always programmed with a smaller number 

than the N counter.  While the A counter is counting 
down, the prescaler divides by 65.  Then when the A 
counter is halted, the prescaler divides by 64.

Example: To illustrate the operation of these 
counters, assume a transmit frequency of 450.250 
MHz.  Since the VCO is the channel frequency for 
transmit this frequency is used.  To produce this fre-
quency, the N and A counters are programmed as fol-
lows:  

     N = 562     A = 52

To determine the overall divide number of the 
prescaler and N counter, the number of VCO output 
pulses required to produce one N counter output pulse 
can be counted.  In this example, the prescaler divides 
by 65 for 65 x 52 or 3,380 input pulses.  It then 
divides by 64 for 64 x (562 - 52) or 32,640 input 
pulses.  The overall divide number K is therefore 
(32,640 + 3,380) or 36,020.  The VCO frequency of 
450.250 MHz divided by 36,020 equals 12.5 kHz 
which is the fR input to the phase detector.  The overall 
divide number K can also be determined by the fol-
lowing formula:  
       K = 64N + A

Where, 
               N = N counter divide number and 
               A = A counter divide number.

NOTE: Section 8.2.5 describes how the N and A 
counter numbers can be calculated for other channels.

6.2.6  BUFFER AMPLIFIER

A cascode amplifier formed by Q403 and Q404 
provides amplification and isolation between the 
TCXO and Synthesizer U403.  A cascode amplifier is 
used because it provides high gain, high reverse isola-
tion and consumes only a small amount of power.  The 
input signal to this amplifier is coupled from TCXO 
Y401, pin 5 by C420.  C420 also provides DC block-
ing.  Bias for the amplifier is provided by R430, R431, 
R432, R433 and R428.  L402 is an RF choke.  RF 
bypass is provided by C416, C418 and C419.  The 
output of Q403/Q404 is coupled to U403, pin 20 by 
C417.
6-10
March 1999
Part No. 001-2004-301



CIRCUIT DESCRIPTION
6.2.7  BUFFER AMPLIFIER

A cascode amplifier formed by Q406 and Q407 
provides amplification and also isolation between the 
VCO and Synthesizer U403.  A cascode amplifier is 
used because it provides high gain, high isolation and 
consumes only a small amount of power.  The input 
signal to this amplifier is coupled from VCO A007, 
pin 6 by C433.  C433 also provides DC blocking.  
Bias for the amplifier is provided by R450, R451, 
R453, R454 and R455.  L403 is an RF choke.  RF 
bypass is provided by C430, C431 and C479.  The 
output of Q406/Q407 is coupled to U403, pin 11 by a 
non-polarized capacitor formed by C429/C499.

6.2.8  LOCK DETECT

When the synthesizer is locked on frequency, the 
Lock Detect output on U403, pin 2 is a high voltage 
with narrow negative-going pulses.  When the synthe-
sizer is unlocked, the negative-going pulses are much 
wider, the width may vary at a rate determined by the 
frequency difference of fV/fR.

The locked or unlocked condition of the synthe-
sizer is filtered by R440/C423 and applied to J401, pin 
16, then sent to the RF Interface on J102, pin 16 for 
detection.

6.2.9  BUFFER AMPLIFIER

A cascode amplifier formed by Q410/Q411 pro-
vides amplification and also isolation between the 
VCO and exciter RF stages.  A cascode amplifier is 
used because it provides high gain, high isolation and 
consumes only a small amount of power.  The input 
signal to this amplifier is tapped from VCO A007, pin 
4 by C441.  C441 also provides DC blocking.  Bias for 
the amplifier is provided by R464, R465, R466, R467 
and R468.  L406 is an RF choke and R483 lowers the 
Q of the coil.  RF bypass is provided by C434, C442, 
C445, C443, C444 and C480.  The output of Q410/
Q411 is matched to the Exciter RF stages by a section 
of microstrip, C446, signal pad R459/R460/R461, 
C498, C450 and L408.

6.2.10  RF AMPLIFIERS

RF amplifier Q412 is biased by CR402, R469, 
R470, R471 and R472.  C448 provides RF bypass 
from the DC line and R471/R472 provide supply volt-

age isolation.  L 409 is an RF choke to the supply line.  
Q412 is matched to Q413 by low pass filter C449/
L410/C451, C503, signal pad R473/R474/R475 C504, 
C505 and a section of microstrip.

RF amplifier/buffer Q413 is similar in design to 
Q412.  The collector voltage of Q413 is switched by 
Q405.  When the Logic Push-To-Talk (LPTT) on 
J401, pin 11 is low Q405 turns on and conducts the 
15V supply to the collector of Q405 and to Q413.  The 
output of Q413 is matched to 50 ohms by L411, C509, 
L412, C510, and C465 provides DC blocking.  A 3 dB 
attenuator R490/R491/R492 follows amplifier Q413.  
The RF output of the Exciter is on coaxial connector 
J402 to the Power Amplifier.

6.3 110W POWER AMPLIFIER

6.3.1  AMPLIFIER/PREDRIVER

RF input to the PA from the Exciter is through a 
coaxial cable and connector to WO511.  C501 couples 
the RF to signal pad R501/R502/R503 that connects 
the input to U501.  U501 is a 6W amplifier/pre- driver 
operating in the 380-520 MHz range.

Power control is connected to WO505 from the 
RF Interface board (RFIB).  RF is filtered from the 
control voltage line by various capacitors to U501, 
pin 2.  This control voltage regulates the RF output of 
the amplifier on U501, pin 5 to approximately 5W.

6.3.2  DRIVER

The output of U501 passes through several sec-
tions of 50 ohm microstrip and matching capacitors to 
the gate of Q501.  Driver Q501 is a MOSFET ampli-
fier with a normal output of approximately 22W.  Sup-
ply voltage is RF bypassed by various capacitors.  
L501, C541, C542 and microstrip match the output of 
the driver to 35 ohms.  The RF is applied to the input 
of the splitter and to the finals.

6.3.3  FINAL AMPLIFIERS

Q502 and Q503 are combined 60W amplifiers.  
The 22W RF input from the driver Q501 is applied to  
a 70.7 ohm Wilkinson splitter and then to the gate of 
each MOSFET amplifier.  The 60W outputs on the 
drain of the amplifiers are combined using a Wilkin-
son combiner.  Q502 has a half-wave transmission
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Figure 6-6   110W POWER AMPLIFIER BLOCK DIAGRAM
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 line on the input and Q503 has a half-wave on the out-
put.  These T-lines are used to drive the 60W amplifiers 
out of phase.  The output of the combiner is fed from 
WO513 directly to the forward/reverse power detect 
board.

The Wilkinson splitter and combiner provide the 
capability to split the drive input and combine the 
final outputs while maintaining isolation between the 
two final amplifiers.  The combiner consists of two 
quarter-wave transmission lines and a balancing resis-
tor.  During normal operation, a signal of relatively 
equal phase and amplitude is present on both ends of 
the balancing resistor.  Therefore, no current flows 
and no power is dissipated in the balance resistor.  If 
one final failed, the other final of a pair would con-
tinue to function.

6.3.4  POWER DETECTORS

The supply current is monitored through a resis-
tor that creates a current output level indicative of the 
power output.  The outputs of U503, U504 and U505 
are monitored by the Universal Station software 
through the RF Interface Board.  If a final amplifier 
fails, the software will reduce the output power to pre-
vent over-driving the remaining final amplifier.

6.3.5  THERMAL SENSOR

Thermal protection is provided by temperature 
sensor U507.  The operating range of the sensor is 
from -30° C to 100° C (-22° F to 212° F).  Amplifier 

U506A sends the output of U507 through WO509 to 
the RF Interface Board.  The RF Interface Board 
reduces the power amplifier to half power (via the 
MPC) if the temperature reading is too high and turns 
the fan on and off (not via the MPC).  The fan is 
turned on at approximately 50°C and off again at 
42°C.

6.3.6  FORWARD/REVERSE POWER DETECT, 
CIRCULATOR, LOW-PASS FILTER

The power amplifier output is directly coupled to 
the forward/reverse power detect board via a jumper.  
The output then enters the circulator and exits to the 
low-pass filter board and the antenna jack for a mini-
mum power output of 110W at the default setting.  If 
an antenna is not connected, the circulator connects 
the output power to R685.

Forward and reverse power are electromagneti-
cally coupled from the input and reflected ports of the 
circulator.  R663/R680 calibrate the forward and 
reverse sense levels.  The sensed levels are coupled to 
the RF Interface Board and software.

6.4 RF INTERFACE BOARD

The RF Interface Board (RFIB) connects the 
Receiver, Exciter and Power Amplifier to the back-
plane and power supply (see Figure 6-7).

The input and output connectors for the RF Inter-
face Board are defined as follows.
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6.4.1  POWER CONNECTOR

The power supply is connected to the RF Inter-
face Board when the RF module is inserted into the 
station cabinet (see Figure 10-3).  The jack portion of 
the connection is on the RF Interface Board, the plug 
portion is attached to the station cabinet.

P101/P102  +26.5V DC - Supply voltage to PA.  
+26V ±1%, 20A at 110W.

P103  +15V DC - Supply voltage to Exciter, Receiver 
and Power Control. 15V ±1%, 5.5A max.

P104/P105  GROUND - Ground return for the RF as-
sembly.

6.4.2  SIGNAL CONNECTOR (J101)

This is the signal interface connector (36 pin) that 
connects the RFIB to the backplane connector J2 (34 
pin) through cable assembly A8.

Pin 1 GROUND

Pin 1 carries ground current between the RF 
Interface board and Backplane board.

Pin 2 PC STR

Pin 2 is the power Control Strobe.  This is nor-
mally low until after the power control data is shifted 
into the power control register.  Then the strobe line 
goes high and back to low.  The clock or data lines 
cannot be changed until after the strobe is set.

Pin 3 HS CS EX

Pin 3 is not used at this time.

Pin 4 GROUND

Pin 4 carries ground current between the RF 
Interface board and Backplane board.

Pins 5-6   UNUSED

Pin 7 RX WBAND

The wide band audio is from the receive audio 
demodulator U202 and goes to the MAC in the Con-
troller card cage.  The typical amplitude is 

387 mV RMS (-6 dBm) and 2V DC with Standard 
TIA Test Modulation into the receiver.  Little wave 
shaping is done on the receiver board other than a 
31 kHz RC LPF which strips off the 450 kHz IF.  
Buffering is done with an op-amp.

Pin 8 RF DATA A

Data A (U105, pin 11) is the least significant bit 
(LSB) in the 3 multiplex chips located on the RFIB.  
This pin is a CMOS input from the Controller requir-
ing a logic high for activation.

Pin 9 RF DATA C

Data C (U105, pin 9) is the most significant bit 
(MSB) in the 3 multiplex chips located on the RFIB.  
This pin is a CMOS input from the Controller requir-
ing a logic high for activation.

Pin 10 RF MUX2 INH

The Multiplexer-2 Inhibit (U106, pin 6) is a 
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 2 Multiplexer with a 
logic high.

Pin 11 RF CLK

The clock will control the synthesizer chip and 
power control circuit when loading.  This pin is a TTL 
input from the Controller.

Pin 12 HS CS RX

Pin 12 is not used at this time

Pin 13 RF MUX1 INH

The Multiplexer-1 Inhibit (U105, pin 6) is a 
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 1 Multiplexer with a 
logic high.

Pin 14 V REF EX

This is the 3.5V reference to the Exciter TCXO.  
3.5V from the Exciter is passed from J102, pin 9 to 
this pin and the backplane.  The voltage then passes 
through the MAC and back to the backplane to J101, 
pin 22 with the TX MOD.  These are connected to 
J102, pin 13 back to the Exciter.
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Pins 15-18 UNUSED

Pin 19 RF MUX3 INH

The Multiplexer-3 Inhibit (U104, pin 6) is a 
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 3 Multiplexer with a 
logic high.

Pin 20 LPTT

The Logic Push-To-Talk is an open collector 
from the Controller.  It has a sink capability of 
20 mA and a maximum voltage rating of 18V.  The 
transmitter should produce power when this pin is a 
logic low.

Pin 21 SYN CS EX

This input goes low to enable the loading of data 
into the exciter synthesizer chip U403.

Pin 22 TX MOD

The audio from the MAC in the Controller pro-
cesses a number of inputs to the station to produce the 
signals on this pin.  This signal goes through the RFIB 
and then to the Exciter.  A 707 mV RMS sine wave 
(2V P-P) at 1 kHz produces 60% of system deviation 
in the transmitter.  The source impedance is low and 
the input impedance is less than 10k ohms.

Pin 23 GROUND

Pin 23 carries ground current between the RFIB 
and Chassis Backplane.

Pin 24 UNUSED

Pin 25 LOGIC CONTROL TO FANS

Pin 25 is in parallel with the temperature sensor.

Pin 26 RF DATA B

The Data B (U105, pin 10) is the middle signifi-
cant bit in the three multiplex chips located on the 
RFIB.  This pin is a CMOS input from the Controller 
requiring a logic high for activation.

Pin 27 A D LEVEL

20 lines (of the possible 24) of RF functions sam-
pled are multiplexed to the Controller through this pin 
using three multiplex chips.

• RF Forward Power Sense
• RF Power Sense Device 1
• RF Power Sense Device 2
• RF Power Sense Device 3
• RF Power Sense Device 4
• RF Reflected Power Sense
• PA Temperature
• Transmit Audio Modulation
• High Stability Exciter Lock Detector
• Exciter Lock Detector
• Receiver Detector Audio
• Receive Signal Strength Indicator
• Receiver Injection Level
• High Stability Receive Lock Detector
• Receiver Lock Detector
• Fan Current 1
• Fan Current 2
• Fan 1 On Sense
• Power Supply Temp
• Battery Voltage

Pin 28 RF DATA

A data pin with TTL levels from the Controller 
which has the dual role of loading the synthesizer 
chips and adjusting the power control D/A lines for 
proper output power.  Up to four synthesizer chips and 
a shift-register could be connected to this pin.

Pin 29 SYN CS RX

This input goes low to enable the loading of data 
into the receiver synthesizer chip U401.

Pin 30 RSSI

This pin is the Receive Signal Strength Indication 
to the Controller.  This RSSI is used for tune-up of the 
Receiver front-end during factory test mode.  The 
dynamic range is 60 dB.  It has an output from an op-
amp with the voltage going from 0.5V to 4.5V.  The 
level has an adjustment in the Receiver.
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CIRCUIT DESCRIPTION
Pin 31 GROUND

Pin 31 carries ground current between the RFIB 
and Chassis Backplane.

Pins 32-36 UNUSED

6.4.3  FAN CONNECTOR (J104)

The outputs to the fan connectors are 4-pin plug-
in terminals that supply DC voltage.  The plug on the 
fan is a 2-pin connector.  The plug-in terminals are 
located on the back of the RFIB.

Pin 1 FAN 1 LOW

Pin 1 is the ground return for Fan 1.

Pin 2 FAN HI

Pin 2 carries the voltage to Fan 1.  The current is 
1/4A nominal at 20V to 30V.  This pin goes high 
when the PA heat sensor rises above 50°C and goes 
low below 45°C.

Pin 3 FAN2 LO

Pin 3 is the ground return for Fan 2.

Pin 4 FAN HI

Pin 4 carries the voltage to Fan 2.  The Voltage is 
20V-30V at 1/4A nominal.  Pin 4 goes high when the 
PA heat sensor rises above 50°C and goes low below 
45°C.

6.4.4  POWER AMPLIFIER CONNECTIONS

WO 115 POWER SENSE

This capacitive feedthrough pin is at +15V DC to 
the Power Detect Board.

WO 116 +26.5V DC

This capacitive feedthrough pin is at +26.5V DC 
and carries the PA current, 25A nominal at 110W 
from P102 to the Power Amplifier board.

WO 117 +26.5V DC GROUND

This capacitive feedthrough pin carries ground 
current from P105 to the Power Amplifier board.  It 
must be capable of carrying up to 25A.

W118 +15V DC

This capacitive feedthrough pin connects +15V 
DC P103 to the PA, Exciter, and Forward/Reverse 
Power Detect boards.  Maximum current handling is 
6A (4A nominal at 110W).

WO 119 NOT USED

WO 120 CTRL OUT

This capacitive feedthrough pin carries the output 
of the power control driver on the RFIB to the power 
control pin of the power module on the Power Ampli-
fier board.  The voltage varies from 0V-15V with cur-
rent as high as 0.5A.

WO 121 FWD PWR

This capacitive feedthrough pin is the forward 
power sense line.  It is a voltage source that is a func-
tion of the output power of the Power Amplifier.  The 
voltage level will be between 0V-5V and drive a 10k 
ohm load.  A typical voltage of 3.9V correlates to 
110W out of the PA.  This line goes through the multi-
plexers and A D LEVEL line to the Controller for pro-
cessing.

WO 122 RF OUT 1

This capacitive feedthrough pin is a voltage 
source that is a function of the output power of Q701.  
The voltage level will be between 0V-5V and drive a 
10k ohm load.  This line goes through the multiplexers 
and A D LEVEL line to the Controller for processing.

WO 123 RF OUT 2

This capacitive feedthrough pin is a voltage 
source that is a function of the output power of Q702.  
The voltage level will be between 0V-5V and drive a 
10k ohm load.  This line goes through the multiplexers 
and A D LEVEL line to the Controller for processing.
6-15
March 1999

Part No. 001-2004-301
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WO 124 RF OUT 3

This capacitive feedthrough pin is a voltage 
source that is a function of the output power of Q703.  
The voltage level will be between 0V-5V and drive a 
10k ohm load.  This line goes through the multiplexers 
and A D LEVEL line to the Controller for processing.

WO 125 RF OUT 4

This capacitive feedthrough pin is a voltage 
source that is a function of the output power of Q704.  
The voltage level will be between 0V-5V and drive a 
10k ohm load.  This line goes through the multiplexers 
and A D LEVEL line to the Controller for processing.

WO 126 REFL PWR

This capacitive feedthrough pin is the reflected 
power sense line.  It is a voltage indicative of the 
power reflected due to a mismatch.  The voltage pro-
duced will typically be such that less than a 3:1 VSWR 
will not trigger alarms and when VSWR = 6:1 the con-
troller will reduce power.  The voltage level will be 
between 0V-5V and drive a 10k ohm load.  This line 
goes through the multiplexers and A D LEVEL line to 
the Controller for processing.  The time to sense and 
reduce the power takes several seconds.

WO 127 TEMP

This capacitive feedthrough pin is the tempera-
ture sense line of the Power Amplifier.  It will be a lin-
early variable function of temperature ranging from 
0V-5V output and 0°C to +100°C (+32°F to 212°F) 
input when driving a 10k ohm load.  The primary 
functions of this line are for fan on/off and PA power 
reduction.  The fan should be turned on at 50°C and 
off at 45°C.  The PA should have power reduced when 
90°C (194°F) is reached and with absolute turn-off at 
95°C (203°F).  This line goes through the multiplexers 
and A D LEVEL line to the Controller for processing.

WO147 RF DETECT PRE-DRIVER

This senses power out of the pre-driver.  It is used 
to limit the power out of the pre-driver to 
0.6 dB over 110W at room temperature.

WO143 +26V DC

This is the +26.5V DC source to the RFIB from 
P101.

WO144 +15V DC

This is the +15V DC source to the RFIB from 
P103.

WO145 GROUND

W145 carries ground current from P104 to the 
RFIB.

6.4.5  EXCITER CONNECTOR (J102)

The connector from the Exciter (J401) to the RF 
Interface board (J102) links the Exciter to the MPC in 
the Controller Backplane.

Pin 1 VCC1

The voltage on this pin is a fused +15V ±1%, 
nominal current of 0.5A.  It provides current to the 
Exciter from the RFIB.

Pins 2-8    GROUND

Pin 9 +3.5V DC

Pin 9 is the +3.5V DC TCXO reference voltage 
from the Exciter to the MAC.

Pin 10 GROUND

Pin 11 LPTT

The Logic Push-To-Talk (LPTT) is an open col-
lector from the Controller.  It has a sink capability of 
20 mA nominal and a voltage rating of 18V maximum.  
The transmitter should produce power when this pin is 
a logic low.

Pin 12 SYN CS EX

Pin 12 is the Exciter synthesizer chip select.  It 
allows data input to the synthesizer chip when the line 
is pulled to a logic low.
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Pin 13 TX MOD

The audio from the MAC in the Controller pro-
cesses a number of inputs to the station per the TIA 
specifications to produce the signal on this pin.  This 
signal goes through the RFIB to the Exciter.  A 707 
mV RMS (2V P-P) sine wave at 1 kHz provides 60% 
of system deviation in the transmitter.  The DC volt-
age on the line is 3.5V ±0.1V.  The source impedance 
should be low (output of an op-amp or analog switch 
< 200 ohms) and the input impedance will not be less 
than 10k ohms.

Pins 14-15 GROUND

These pins carry ground current between the 
RFIB and the Exciter board.

Pin 16 SYN LK EX

Pin 16 is the Exciter synthesizer lock detector 
output.  The synthesizer is locked with a TTL logic 
high state.

Pin 17 HS LK EX

Pin 17 is not used at this time.

Pin 18 HS CS EX

This input is not used at this time.

Pin 19 RF CLK

The clock controls the Exciter synthesizer when 
loading.  The input source in the Controller is TTL 
with the speed determined by the synthesizer chip.  
There could be as many as four synthesizers and a 
shift register.

Pin 20 RF DATA

Pin 20 is a data pin from the Controller which has 
the dual role of loading the synthesizer chip and 
adjusting the power control D/A lines for proper out-
put power.  The data has TTL levels.  Up to four syn-
thesizer chips and a shift register could be connected 
to this pin.

6.4.6  RECEIVER CONNECTOR (J103)

The connector from the Receiver (J201) to the 
RF Interface board (J103) links the Receiver to the 
MPC in the Controller Backplane.

Pin 1 VCC1

Pin 1 is fused +15V ±1% with a nominal current 
of 1A provides current from the RFIB to the Receiver.

Pins 2-6    UNUSED

Pin 7 RSSI

This pin is the Receive Signal Strength Indicator 
(RSSI) to the Controller.  The RSSI is used for tune-
up of the Receiver front-end during test mode.  The 
dynamic range is 60 dB.  Output from an op-amp with 
the voltage going from 0.5V to 4.5V.  The level has an 
adjustment in the Receiver (see Section 6.1.4 or 
6.1.5).

Pin 8  UNUSED

Pin 9 RX WBAND

The receive wide band audio is from the demodu-
lator and goes to the Main Audio Card (MAC) in the 
Controller card cage.  The typical amplitude is 387 
mV RMS (-6 dBm) and 2V DC with Standard TIA 
Test Modulation into the Receiver.  Little wave shap-
ing is done on the Receiver board other than a 31 kHz 
RC LPF which strips off the 450 kHz IF.  Buffering is 
done with an op-amp which can drive a 10k ohm load.

Pin 10 UNUSED
 
Pin 11 GROUND

Pin 11 carries ground current between the RFIB 
and the Receiver board.

Pin 12 SYN CS RX

Pin 12 is the Receiver synthesizer chip select.  
This chip is the same part as used in the Exciter.  A 
low enables loading the Synthesizer.
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Pin 13 RX INJ

This pin is the power sense for the Receiver 
injection.  It is a linear voltage source that is a func-
tion of the injection power.  The voltage level will be 
between 0V - 5V and be able to drive a 10k ohm load.

Pin 14 SYN LK RX

Pin 14 is the main synthesizer lock detector out-
put for the Receiver.  The synthesizer is locked with a 
TTL logic high state.

Pin 15 GROUND

Pin 15 carries ground current between the RFIB 
and the Receiver board.

Pin 16 HS CS RX

Pin 16 is not used at this time.

Pin 17 GROUND

Pin 17 carries ground current between the RFIB 
and the Receiver board.

Pin 18 RF CLK

The clock controls the Receiver synthesizers 
when loading.  The input source in the Controller is 
TTL with the speed determined by the synthesizer 
chip.  

Pin 19 HS LK RX

Pin 19 is not used at this time.

Pin 20 RF DATA

Pin 20 is a data pin from the Controller which has 
the dual role of loading the synthesizer chips and 
adjusting the power control D/A lines for proper out-
put power.  The data has TTL levels.  Up to four syn-
thesizer chips and a shift register could be connected 
to this pin.
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Figure 6-7   RF INTERFACE BOARD BLOCK DIAGRAM
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Figure 6-8   BACKPLANE CONNECTORS
6.5 CARD RACK

The card rack provides slots for up to eight logic 
cards; including Main Processor Card (MPC), Main 
Audio Card (MAC) and the Interface Alarm Card 
(IAC).  The IAC has a notch in the card to accommo-
date a pin in Slot-8 so that no other card can be 
plugged into this slot.

On the back of the card rack is the Backplane 
with plug-in connectors to the cards and cables to the 
RF modules, Power Supply and External Connector 
Board.

Refer to the component layout and schematic dia-
gram in Section 10 for more information on the Uni-
versal Station backplane.
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6.6 EXTERNAL CONNECTOR BOARD

The external connector board (A10) is the 
interface for the alarm outputs, connecting 
repeaters through the high speed data bus.

Figure 6-9   EXTERNAL CONNECTOR BOARD
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6.7 THIRD PARTY INTERFACE

6.7.1  INTRODUCTION

The Third Party Interface (TPI) card connects 
directly to the computer serial port.  Using Universal 
Station software, the computer programs Universal 
Station parameters, sets and reads the alarms, main-
tains the audio gating and handles initialization 
requests from the IAC.  The TPI card also contains the 
RF data for the Receiver, Exciter and PA.

A TPI card is installed in each Universal Station 
to control functions performed by the main processor.  
The TPI card contains the main software and control 
over the Universal Station via microprocessor U7 (see 
Figure 6-10).

The TPI card stores the information required to 
operate the routing of audio and data from the inputs 
of the Universal Station to the outputs.  The informa-
tion received on the address bus addresses the micro-
processor and the latches open and close gates to route 
a path for the audio or data.

Audio control functions for each Universal Sta-
tion are performed by the Main Processor in the TPI 
card installed in each Universal Station.  The TPI card 
contains the software and control over the Universal 
Station via microprocessor U7.  The main processor 
has the programmable parameters for the gates.

Information is exchanged with the IAC through 
the Controller Backplane via a data bus and an address 
bus.  The address bus provides the link between the 
main processor and the address latches.  These latches 
control the octal latches that select the audio and data 
gates.  The main processor controls the data to the 
octal latches and opens and closes the gates required to 
route audio/data in and out of the Universal Station.  
The TPI card also contains: 

• Flash Memory.

• I/O chip select to allow the addressing of data 
latches for Input/Output.

• Read/Write selection to be sent and received on the 
Controller Backplane.

• Clock line, data line and chip select line from the 
IAC to load the Rx and Ex synthesizers.

• Serial communication circuitry and processes for 
the Intra-Universal Station Data Bus (IRDB) (Fac-
tory Use Only).

• Synchronous parallel communication to the IAC, 
i.e. alarm input and output circuitry.

• AC Power Failure indication from the IAC.

• Provides an output from the IAC to the power 
amplifier to control the output power.

• Exciter Logic Push-To-Talk (PTT).

• Receiver synthesizer lock, Exciter synthesizer lock, 
thermal level from the power amplifier, VSWR 
level from the PA, forward power level, RSSI signal 
level, audio levels from the Receiver and Exciter via 
the IAC.

• The audio interface between the receiver and exciter 
and to the external connections.

• The receive audio filtering with de-emphasis.

• The squelch filter and detector.

• Slow decay timing circuit that controls a mute gate 
on the main receive audio.

• A filter, DC restoration and center slicer circuitry 
for detecting the subaudible data.

• Transmit audio filter and limiter with pre-emphasis.

6.7.2  MICROPROCESSOR (U7)

This contains the main software and control over 
the Universal Station (see Figure 6-10).

The main controller (U7) is a VLSI (Very Large 
Scale Integration) CMOS 16-bit single chip computer 
with an 8-bit external data bus.  This processor has 
software compatibility with the Intel 8086/8088.  On 
chip components include; 256 bytes of RAM, serial 
and parallel inputs/outputs, comparator port lines and 
timers.
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Figure 6-10   U7 BLOCK DIAGRAM
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When power is turned on, the RESET output U2, Eight banks of registers are mapped into internal 

RAM below an additional 256-byte special function 
register (SFR) area that is used to control on-chip 
peripherals.  Internal RAM and the SFR area are 
together and can be relocated anywhere in the 1M-byte 
address space.  This maintains compatibility with 
existing system memory maps.

The microprocessor can be reset by integrated 
circuit U2.  Reset occurs when power is turned on, 
when the 5V supply drops below a threshold level or 
the reset switch (S1) is pressed.

When a microprocessor is reset, several internal 
registers are cleared and the program restarts.  The 
reset circuitry provides additional protection against 
low voltage conditions.
6-2
pin 6 is initially high.  If the 5V supply drops below a 
nominal level, the RESET output changes states and 
microprocessor operation is halted until the 5V sup-
ply returns to normal.

The Watchdog timer resets the microprocessor if 
periodic pulses are interrupted to U2, pin 7.  The 
jumper should be from J6 pin 2 to pin 3 for normal 
operation.

Manual reset can be accomplished by pressing 
push-button switch S1.  When U2, pin 1 goes low, U2 
goes into the reset sequence described.
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6.7.3  RECEIVE AUDIO

The Receive Wide Band Audio (RX WBAND) 
signal from the Receiver is fed into the TPI card on 
P100, pin 27.  This audio signal includes; audio, data, 
and noise.  The audio processing circuit provides fil-
tering and amplification of the audio signal before it is 
routed to the outputs on the TPI card.

A low-pass filter consisting of U101A/B attenu-
ates frequencies above 3 kHz.  This removes high-fre-
quency noise from the audio signal.  From the filter 
the signal is fed to amplifier U103A to increase the 
level before the high-pass filter to preserve adequate 
hum and noise ratio.

From the audio amplifier the signal is fed to a 
high-pass filter consisting of U103B/C/D.  This filter 
attenuates frequencies below 300 Hz which removes 
data present in the wide band audio signal.  The signal 
is then fed to U104A which provides 6 dB per octave 
de-emphasis.

Audio gates U131B/C/D permit noise squelch 
circuit, control logic, and audio switch to control gat-
ing of the audio signal.  The control signal from the 
noise squelch circuit is applied to U131B through 
U131D.  When a carrier is detected, this input is high 
and U131B passes the signal.  Receive Mute Gate 
U131C is controlled by the TPI card Squelch Enable 
input on P100, pin 15.  This input comes from rear 
connector J2.  J105/P105 can also control U131C with 
jumper P105 in place to close the gate.  When audio is 
passed by U131B/C and U132A, the audio can be 
routed through other gates to various outputs (see Sec-
tion 6.7.6).

P100, pin 27 provides receive wide band audio to 
the input of U138A/B.  The output of U138B is 
applied to wide band discriminator output P100, pin 
14 and rear connector J2, pin 2.

6.7.4  RECEIVE SQUELCH CIRCUITRY

The receive wide band audio includes audio, data 
and noise.  The squelch circuit detects this noise to 
determine receive signal strength.  When no carrier or 
a weak carrier is received, there is a large amount of 
noise present.  Conversely, when a strong carrier is 
present, there is very little noise present.

U105A is a high-pass filter which attenuates fre-
quencies below approximately 30 kHz so that only 
high-frequency noise is passed.  This noise is ampli-
fied by U105B and U107A.  A level control adjusts 
the gain of amplifier U105B.  The gain of U107A is 
partially set by a thermistor to compensate for circuit 
gain and noise level changes caused by temperature 
variations.

The amplified noise is then applied to a bridge 
rectifier.  The difference between bridge rectifier out-
puts is applied to the inputs of U107B.  The output of 
U107B is positive-going pulses.  These pulses are 
applied to U107C which is a Schmitt trigger.  When 
the input signal rises above the reference the output 
goes low and causes the reference voltage to decrease 
slightly adding hysteresis to the triggering level.  This 
hysteresis prevents intermittent squelching when the 
receive signal strength is near the threshold level.

The output of U107C is applied to U107D and 
Logic Noise Squelch to Audio/Data Gate U137B.  
Gate U137B routes the squelch output to the Audio/
Data Test Point J100.  The output of U107C is also 
routed to the backplane on P100, pin 16 and then to 
rear connector J2.  U107D functions as a timing 
buffer.  The output of U107D is applied to Receive 
Squelch Active Gate U131D.  When this gate is closed 
the squelch circuit controls Normal Receive Gate 
U131B to block receive audio if no signal is present.

6.7.5  RECEIVE DATA CIRCUITRY

The receive wide band audio signal is the unfil-
tered output of discriminator U202 in the Receiver.  
Therefore, this signal contains audio, data, and noise.  
A low-pass filter formed by U108A/B attenuates fre-
quencies above 150 Hz by 24 dB per octave so that 
only the data frequencies are passed.  From the filter 
the signal is fed to amplifier U110A.  The gain of 
U110A is adjusted by a level control.  The output of 
U110A can be routed through Data To Audio/Data 
Gate U137C and the Audio/Data Test Point J100.

DC restoration circuit converts the data signal 
from AC floating near ground to a digital signal at lev-
els of 0 and 4.5V.  U110B/C provide the reference 
voltage on the inverting input of comparator U110D.  
U110B handles the positive-going peaks of the data 
signal.  Negative peak detector U110C handles the 
negative-going peaks of the data signal.
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The voltage on non-inverting input to U110D is 
midway between the positive- and negative-going 
peaks.  The data input is on the non-inverting input of 
U110D.  When the data signal rises above the refer-
ence voltage, the output goes high.  Conversely, when 
the input voltage drops below the reference voltage, 
the output goes low.  The receive data is then passed 
to the receive data output on the backplane P100, pin 
22 and then to rear connector J2.

6.7.6  RECEIVE AUDIO PROCESSING

Amplifier U113B provides amplification of the 
receive audio signal fed to P100, pin 13 (or Tx Audio 
P100, pin 17 if P106 is used).  The gain of U113B is 
set by R172.  J105/P105 can also control U131C with 
jumper P105 in place to close the gate.

When the received audio must be routed to the 
backplane (i.e. for external connector J2), Receive 
Voice Gate U133B is enabled by processor U7/latch 
U15 and passes the audio signal to amplifier U113B.  
The level of U113B is adjusted by R172.  Receive To 
Backplane (RX TO BP) U133C is enabled and passes 
the amplified audio to the backplane.

When the audio received must be routed to the 
external speaker or speaker/microphone, Local Audio 
Mute Gate U132D is enabled by U7/latch U15.  The 
audio is passed to local audio output amplifier U111.  
The gain of U111 is adjusted by the local audio vol-
ume control and on/off switch.

6.7.7  TRANSMIT AUDIO

The Local Microphone PTT switch (Q201) pro-
vides Push-To-Talk (PTT) indication to U14 when the 
collector of Q201 goes low.  U14 then tells U7 via the 
data bus that the local microphone PTT has been acti-
vated.  The PTT Enable input from rear connector J2 
is applied to the TPI card on J100, pin 19.  When the 
input is pulled low, Q102 provides a PTT indication to 
U14 that tells U7 via the data bus that the PTT has 
been activated.

U203A amplifies the microphone audio signal to 
provide the correct input level to U203B.  Local 
Microphone Mute Gate U134C is controlled by A/D 
processor U7/latch 16.  The function of U134C is to 

mute the local microphone audio when the local 
microphone PTT switch is pressed.  This prevents 
interference if the microphone remains live when the 
PTT switch is pressed.

Buffer U203B couples the microphone audio sig-
nal from U203A or the audio signal from the Repeat 
Gate U133C.

U204B/C form a high-pass filter that attenuates 
frequencies below 300 Hz to prevent interference with 
the data applied at U208B.  Pre-emphasis at 6 dB per 
octave is provided by an RC combination before the 
signal is fed to the Limiter U204D.

Limiter U204D and rectifiers form a precision 
limiter which prevents over modulation caused by 
high-level input signals.  With normal input levels, the 
output of a bridge rectifier follows the input of the 
bridge.  When a high-level signal is applied to the 
bridge, the bridge opens and the output of the bridge is 
limited to a specific level.

The output of the limiter passes to a low pass fil-
ter formed by U204A/B and U205.

The output from U205A is fed to Normal Modu-
lation Mute Gate U135B.  This gate is controlled by 
U7/latch U17.  When enabled, the gate passes transmit 
audio to EEPOT U207.  U207 is an electronically 
adjustable potentiometer that adjusts the gain of trans-
mit audio amplifier U208C.  The gain of U208C can 
only be adjusted through the software.  Therefore, a 
computer must be attached to the TPI card when lev-
els are set.

The output of U208C is fed to summing amplifier 
U208B where it is combined with transmit data when 
present.  The gain of audio and data are the same so 
unity gain is produced.  The output signal is fed to the 
TCXO and VCO where it frequency modulates the 
transmit signal.

6.7.8  TRANSMIT AUDIO PROCESSING

Transmit voice from rear connector J2, pin 5 goes 
to the backplane and comes into the TPI card on P100, 
pin 17.  When used this signal passes to the transmit 
voice amplifier U202A.  The output level of the 
amplifier is adjusted by a level control R202.  The out-
put of U202A is applied to  Transmit Voice Gate 
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U136A.  U136A is controlled by processor U7/latch 
U16.  When enabled, the gate passes the voice to 
Transmit Option Gate U136C and on to the transmit 
audio buffer U203B.

6.7.9  TRANSMIT DATA AND CWID PROCESS-
ING

The subaudible transmit data from rear connec-
tor J2, pin 6 is connected to P100, pin 18 and fed to 
buffer U206A.  The output of U206A is applied to 
amplifier U205B.  R237 sets the output level of 
U205B.  The output of U205B is applied to the non-
inverting input of the summing amplifier U208B and 
passed to the transmit modulation output on P100, pin 
29 to the RFIB and the Exciter.

During Universal Station test, U7, pin 11 gener-
ates a 10 Hz 5V P-P square wave that is applied to 
transmit tone enable gate U135D.  U135D is con-
trolled by U7/latch 17.  When enabled the square 
wave passes through the gate to buffer U206A and the 
same path as the subaudible transmit data.  The square 
wave is used to balance the levels at the TCXO/VCO 
in the Exciter test procedure.

The CWID output is only used in the TPI card to 
send out alarms and is controlled by processor U7/
latch U15.  This output is fed to CWID tone generator 
U209B/A and turns the tone generator on and off to 
create the Morse Code.  From the tone generator the 
signal is fed to bandpass filter U208A.  This filter 
passes the 800 Hz fundamental present in the signal.  
The output of the filter is applied to the summing 
amplifier, gate U208B, to the backplane on J100, pin 
29 and to the modulation input of the Exciter via the 
RFIB.

6.7.10  HIGH SPEED DATA PROCESSING

The high speed data input on P100, pin 20 is fed 
to External Modulation Mute Gate U135C.  Gate 
U135C is controlled by processor U7/latch U17.  
When enabled, this gate passes the high speed data on 
pin 20 to the summing amplifier U208B through 
buffer U208D and P100, pin 29 to the modulation 
input of the Exciter.

6.7.11  CHIP SELECT DECODERS (U10/U13)

Selects the peripheral chip for read/write.

6.7.12  P101 SIGNAL CONNECTOR

The signal interface connector P101 (64 pin) that 
connects the Address and Data buses and control lines 
to the backplane connector.

Pins 1-10/33-42 ADDRESS BUS

Provides a path between the main processor and 
the external memory on the TPI card and the IAC.  
This bus retrieves information programmed into mem-
ory for the operation of the Universal Station.

Pins 11-14 DATA BUS
Pins 43-46

Provides a means of transferring data to and from 
the CPU on the TPI card, memory storage on each 
card and peripheral devices in and out of the TPI card 
and IAC.

Pin 15 MREQ

A memory request line operates in conjunction 
with the Read/Write lines.  These provide the ability to 
read from or write to the main processor memory on 
the TPI card.

Pin 16 MSTB

A memory strobe line used during TPI card main 
processor Read/Write operations to external memory 
on the TPI card and IAC plugged into the backplane.

Pin 17-20 UNUSED

Pin 21 LPTT

The Logic Push-To-Talk is an open collector 
from the Controller.  It has a sink capability of 20 mA 
and a maximum voltage rating of 18V.  The transmit-
ter should produce power when this pin is a logic low.  
Transmit indicator is on the IAC and is controlled 
independently of the LPTT.

Pin 22-24 UNUSED
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Pins 25/57 UNUSED

Pin 26 UNUSED

Pin 27/59 -5V IN

This is the -5V input to the TPI card from the 
power supply via the Controller backplane.

Pins 28/29-60/61    +5V IN

This is the +5V input to the TPI card from the 
power supply via the Controller backplane.

Pins 30/62 +15V IN

This is the +15V input to the TPI card from the 
power supply via the Controller backplane.

Pins 31/32-63/64    GROUND

This is the ground connection to the TPI card 
from the power supply via the Controller backplane.

Pin 47 READ

Used with the MREQ line to read data from the 
main processor and external memory.

Pin 48 WRITE

Used with the MREQ line to write data to the 
main processor and external memory.

Pins 49-56/58   UNUSED

6.7.13  P100 EXTERNAL OUTPUTS

Connector P100 contains the audio and data out-
puts to the terminal block on the back of the Universal 
Station cabinet.  These outputs are connected to other 
external devices.

The input and output connections for the connec-
tor are defined as follows.

Pin 1-6 UNUSED

Pins 7 V REF EX

The +3.5V DC TCXO reference voltage from the 
Exciter to the TPI card.

Pin 8-12 UNUSED

Pin 13 RX VOICE

This is the 300 Hz to 3 kHz de-emphasized fil-
tered receive audio output to the backplane and rear 
connector J2, pin 1.

Pin 14 WB DISC

This is wide band audio and data from the dis-
criminator in the receiver to the backplane and rear 
connector J2, pin 2.

Pin 15 SQ EN

Input from the rear connector J2, pin 3 to the 
backplane.  This TTL level controls the receive mute 
gate in the TPI card.  A low on this line opens the gate.  
P105 jumpers J105 on this line if external squelch gate 
control is not used.

Pin 16 LOG NOISE SQ

The logic noise squelch output to the rear connec-
tor J2, pin 4 via the backplane.  This is a receive TTL 
level fast squelch.  

Pin 17 TX AUDIO

This is a 300 Hz to 3 kHz transmit audio input 
from the rear connector J2, pin 5.  Jumper P202 must 
be installed on J202, pins 1-2 to enable the signal from 
rear connector J2, pin 5.

Pin 18 SUB TX DATA

This input is subaudible transmit data from the 
rear connector J2, pin 6.

Pin 19 PTT N

This input is from the rear connector J2, pin 7.  
The push-to-talk line is an active low  TTL level con-
trol that keys the Universal Station.

Pin 20 HS DATA

The high speed data is passed from the rear con-
nector J2, pin 8 to J100, pin 29, the transmit modula-
tion output to the RFIB and Exciter.
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Pin 21 HS DATA EN

This input is from the rear connector J2, pin 9.  
The TTL level control line is active low.

Pin 22 RX DATA

This output is on the rear connector J2, pin 10.  
The output is TTL level sub-audible receive data.

Pin 23-26 UNUSED

Pin 27 RX WB AUDIO

Receive Wide Band Audio from the Receiver 
audio discriminator through the RF Interface Board.  
The typical amplitude is 387 mV RMS (-6 dBm) and 
2V DC with Standard TIA Test Modulation into the 
receiver.

Pin 28 A/D LEVEL

This is the Audio/Data Level output for the com-
puter.  The gates in the TPI are controlled by U7 and 
the software to provide the specific output for align-
ment. 

Pin 29 TX MOD

This output of this pin is produced by audio and 
data inputs to the Universal Station to produce the sig-
nals on this pin.  This signal goes through the RFIB 
and then to the Exciter.

Pin 30-32 UNUSED

6.7.14  J100 A D LEVEL TEST POINT

This test point (on the front card edge) is used 
during alignment to monitor audio and data levels.

6.7.15  J101 SPEAKER/MICROPHONE

This jack is used in conjunction with J102 when a 
combination speaker/microphone is used during setup 
and testing of the Universal Station.

6.7.16  J102 LOCAL MICROPHONE

This jack is used for a microphone to key the 
Exciter and inject transmit audio.

6.7.17  J103 GROUND

This jack provides a ground connection for the 
TPI card when monitoring the test points.

6.7.18  J104 EXTERNAL SPEAKER

Provides an external speaker connection at the 
Universal Station site for monitoring.

6.7.19  J1 COMPUTER CONNECTOR

J1 is the TPI card connection to the computer or 
modem.  

Pin 1 Ground
Pin 2 Computer Tx
Pin 3 Computer Rx

6.7.20  J10 BAUD RATE

J10 is jumpered to select the baud rate from the 
computer to the TPI card, these two I/O baud rates 
must be the same.  The baud rate of the computer can 
be found from the command line by either requesting  
/b, /h or /? (see Section 3.1.5).  To change jumper J10:

1. Power off the station.

2. Move jumper J10 on the TPI card to the proper rate.

3. Power on the station.

6.7.21  J6/P6 WATCHDOG TIMER/RESET

Enables or disables the watchdog timer for reset.  
Normal operating mode is P6 jumpering J6, pins 2/3.  
This jumper should not be moved or removed.

6.7.22  J7/P7 J8/P8 IRDB

These jumpers are used in factory testing.  P7 and 
P8 should be removed for normal operation.

6.7.23  J105/P105 RX MUTE GATE

Jumper P105 is used to connect +5V to the con-
trol pin of receive mute gate U131C.  When the TPI 
card Squelch Enable input on J2, pin 3 is not used, this 
voltage keeps the gate closed so audio can be routed to 
other gates and outputs in the TPI card.
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6.7.24  J106/P106 LTR LOGIC JUMPER

This jumper is normally removed.  If the Univer-
sal Station is connected to an E.F. Johnson LTR logic 
drawer, this jumper is installed to complete the repeat 
audio path.

6.7.25  J201/P201 SUB TX DATA

Capacitors C215/C216 are used for DC blocking 
on the data input.

6.8 INTERFACE ALARM CARD

This card utilizes the information required to 
operate the alarms designated in the programming of 
the Universal Station.  Data is received on the address 
bus from the MPC for the; operation to perform, the 
processor and external memory, open and close relays 
on the outputs, and receive alarm indications on the 
inputs.  This information is either routed to external 
devices or alarm outputs can be wired to alarm inputs 
(see Figure 4-10).

The Interface Alarm Card (IAC) contains 4-input 
contacts and 4-output contacts.  The 4- inputs can be 
disabled, energized or de-energized.  The 4-output 
relays are dry contacts that have a 2A rating and can 
be either normally open or normally closed.

The electromechanical relay outputs are com-
prised of eight SPDT (normally open) relays.  The 
relays are all open at power-on.  Data to the relay is 
latched by a write to the base address.

The IAC activates relays when alarm trigger 
events occur.  The IAC monitors for alarm activity in 
the system and can set the various output relays as 
defined by the user during programming.  When an 
external alarm is set it can be monitored from a remote 
location.  Refer to Section 4.3.3 for alarm program-
ming.

6.8.1  RELAY OUTPUTS

The alarm relay outputs are provided via a termi-
nal block on the back of the Universal Station (see 
Figures 6-12 and 6-13).

The alarm outputs are on the terminal block at the 
rear of the Universal Station.

6.8.2  ISOLATED INPUTS

The isolated alarm inputs are provided via a ter-
minal block on the back of the Universal Station (see 
Figures 6-12 and 6-13).

The isolated inputs are driven by either AC or 
DC signals.  The active high inputs can be set by 
switches to be polarity sensitive, non-polarity sensi-
tive or add a resistance in series to dissipate unused 
power (see Figure 6-11).

The active low inputs can also be set for either 
+5V or +15V operation when a ground closure is 
required to provide an active alarm.

Figure 6-11   S500-S503

Figure 6-12   4 I/O J1 ALARM OUTPUTS

1

2

3

4 5

6

7

8+5V

+15V

P500

ALARM +

ALARM -

ON

+5V

25

26

ALARM IN

ALARM OUT

I/0
 1

3

1

2

4-
3-

3+

4+
3+

4-
3-

4+

IA
C 4

1

EXTOUT1

COM
 4

9

COM
 5

0

TXD IN

RX V
OIC

E

TX V
OIC

E

RX W
BAND

COM
M

 6

SQ E
N

EXTREQ2

COM
 1

7

SYNC IN

TXD O
UT

COM
 5

3

COM
 5

4

COM
 5

5

6-29
March 1999

Part No. 001-2004-301



CIRCUIT DESCRIPTION
Figure 6-13   4 I/O J2 ALARM OUTPUTS

Standard 12V/24V AC control transformer out-
puts can be accepted as well as DC voltages.  This 
input voltage range is 5-24V RMS.  External resistors 
connected in series may be used to extend the input 
voltage range.

6.8.3  ALARM INDICATORS

There are two forms of alarm indicators from the 
Universal Station.  One form is the two red LEDs and 
display combination on the MPC.  Refer to Table 1.4 
for the combinations and definitions of the active 
alarms.

Another form is the output relay to the terminal 
blocks at the rear of the Universal Station where out-
puts can be wired to external devices or to alarm 
inputs.

6.8.4  ALARM FUNCTIONS

The alarms can be configured in various modes 
to alert the system owner to conditions and hazards 
with the equipment and the Universal Station site 
facility.  A few of the possibilities are shown in Figure 
6-14.  

In this example the input alarm 2 of Universal 
Station 1 is connected to the door of the building, 
input alarm 3 of Universal Station 5 is connected to 
the fire alarm system, the AC fail alarm (#16 see 
Table 1.4) is mapped to alarm 2 output so it can be 

transmitted (see Figure 4-10) and the output alarm 1 
of Universal Station 1 is connected to the input alarm 
1 of Universal Station 2 and so on until the output 
alarm 1 is fed back to the input alarm 1 of Universal 
Station 1.  

Then the RF Shutdown alarm (#32) is mapped 
for alarm 1 in each Universal Station.  This configura-
tion allows Universal Station 2 to give an alarm when 
Universal Station 1 has an RF Shutdown alarm output, 
etc.

There are 40 internal alarms that can be included 
in the output alarm configuration (see Table 1.4).  
These alarms can also be programmed to send an out-
put as shown in the cross reference screen of the alarm 
configuration menu (see Figure 4-10).  Among these 
alarms are the thermal sense from the PA and the AC 
fail alarm output on the terminal block at the rear of 
the Universal Station to activate the battery backup.

Figure 6-14   ALARM EXAMPLE
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6.8.5  P500 SIGNALING CONNECTOR

The input and output connectors for the IAC are 
defined as follows.  The signal interface connector 
P500 (64 pin) connects the Address and Data buses 
and control lines to the backplane connector.  See Fig-
ure 6-19.

Pins 1-4 ADDRESS BUS (A12-A19 Only)
Pins 33-36

This address bus provides a path between the 
MPC main processor and the latches and multiplexers 
of the IAC.  This bus retrieves information pro-
grammed into the MPC memory for the operation of 
the IAC.

Pins 5/37 ALARM 1 IN +/ALARM 1 IN -

This is an input received from a connection to an 
external device as a specific alert condition.

Pins 6/38 ALARM 2 IN +/ALARM 2 IN -

This is an input received from a connection to an 
external device as a specific alert condition.

Pins 7/39 ALARM 3 IN +/ALARM 3 IN -

This is an input received from a connection to an 
external device as a specific condition.

Pins 8/40 ALARM 4 IN +/ALARM 4 IN -

This is an input received from a connection to an 
external device as a specific alert condition.

Pin 9 SQUELCH ENABLE

This is an output to rear connector J1.  It can be 
configured for inverted output, non-inverted output or 
logic controlled non-inverted output.

Pin 10 EXTERNAL REQ 2

This is an input received from a connection to an 
external device.

Pins 11-14 DATA BUS
Pins 43-46

This data bus provides a means of transferring 
data to and from the latches and multiplexers on the 
IAC with peripheral devices in the IAC.

Pin 15 MREQ

A memory request line operates in conjunction 
with the Read/Write lines.  These lines read from or 
write to the MPC processor memory.  

Pins 16/17 UNUSED

Pin 18 SYNC IN

This is an input received from a connection to an 
external device.

Pins 19/51 ALARM 1 OUT +/ALARM 1 OUT -

This is an output to an external device to perform 
a specific function.

Pins 20/52 ALARM 2 OUT +/ALARM 2 OUT -

This is an output to an external device to perform 
a specific function.

Pins 21-23 UNUSED

Pins 24/25 +15V ACCESSORY

This DC supply is an output to an external device 
through rear connector J1.

Pins 26/58 +15V FILTERED

This DC supply is an output to an external device 
through rear connector J1.

Pins 27/59 -5V IN

This is the -5V input from the power supply via 
the Controller backplane.
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Pins 28-29 +5V IN
Pins 60-61

This is the +5V input to the MPC from the power 
supply via the Controller backplane.

Pins 30/62 +15V IN

This is the +15V input to the MPC from the 
power supply via the Controller backplane.

Pins 31-32 GROUND
Pins 63-64

This is the ground connection to the MPC from 
the power supply via the Controller backplane.

Pins 41-42 UNUSED

Pin 47 READ

Read is used with the MREQ line to read data 
from the MPC processor and external memory.

Pin 48 WRITE

Write is used with the MREQ line to write data to 
the MPC processor and external memory.

Pins 49-50 UNUSED

Pins 53-55 UNUSED

Pin 56 THERMAL SENSOR

The Thermal Sensor monitors the PA tempera-
ture and creates an alarm condition if the temperature 
exceeds the limit.

Pin 57 POWER SWITCH

Pin 57 turns the voltage from the power supply to 
the Universal Station on and off.  This pin is connected 
to the on/off toggle switch S508.

6.8.6  P501 EXTERNAL OUTPUTS

Connector P501 contains data and control outputs 
to the terminal block on the back of the Universal Sta-
tion cabinet.  These outputs are connected to other 
external devices.

The input and output connectors for the connector 
are defined as follows.

Pins 1/17 ALARM 3 OUT +/ALARM 3 OUT -
Pins 2/18 ALARM 4 OUT +/ALARM 4 OUT -

These are outputs to external devices to perform a 
specific function.

Pin 3 RX WBAND

Receive Wide Band Audio from the Receiver 
audio demodulator through the RF Interface Board.  
The typical amplitude is 387 mV RMS (-6 dBm) and 
2V DC with Standard TIA Test Modulation into the 
receiver.

Pins 4-6 UNUSED

Pin 7 EXT OUT 1

This is an external output to rear connector J1.

Pin 8 RF CLOCK

The clock will control the synthesizer chips and 
power control circuit when loading.  This pin is a TTL 
input from the Controller.

Pin 9 AC FAIL IN

This input from the AC supply is used by the AC 
fail output to indicate that the AC has been interrupted.

Pin 10 SYN CS RX

This is the chip select pin for the main receiver 
synthesizer chip.  This chip is the same part as used in 
the Exciter.  A low loads the synthesizer.

Pin 11 UNUSED

Pin 12 RF MUX 1 INH

The Multiplexer-1 Inhibit (U105, pin 6) is a 
CMOS input from the Controller that inhibits (dis-
ables) the Multiplexer-1 output with a logic high.
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Pin 13 RF MUX 2 INH

The Multiplexer-2 Inhibit (U106, pin 6) is a 
CMOS input from the Controller that inhibits (dis-
ables) the Multiplexer-2 output with a logic high.

Pin 14 RF MUX 3 INH

The Multiplexer-3 Inhibit (U104, pin 6) is a 
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 3 Multiplexer with a 
logic high.

Pin 15 PC STR

The Power Control Strobe is normally low until 
after the power control data is shifted into the power 
control register.  Then the strobe line goes high and 
back to low.  The clock or data lines cannot be 
changed until after the strobe is set.

Pin 16 HS CS EX

This is the Exciter high stability synthesizer chip 
select.  A low enables loading the high stability syn-
thesizer loop.  This pin is only used on high stability 
equipped units.

Pins 19-21 UNUSED

Pin 22 BUF RX WBAND

This is buffered Receive Wide Band Audio from 
the receiver audio demodulator through the RF Inter-
face Board.  The typical amplitude is 387 mV RMS (-
6 dBm) and 5V DC with Standard TIA Test Modula-
tion into the receiver.  This is an output to the rear con-
nector J1.

Pin 23 AC FAIL OUT

This is an indication that the AC power has been 
interrupted.

Pin 24 UNUSED

Pin 25 HS CS RX

This is the receiver high stability synthesizer chip 
select.  A low enables loading the high stability syn-
thesizer loop.  This pin is only used on high stability 
equipped units.

Pin 26 SYN CS EX

Pin 26 is the exciter main Synthesizer Chip Select 
that allows input of data to U403 when the line is 
pulled to logic low.

Pin 27 UNUSED

Pin 28 A D LEVEL

20 lines (of the possible 24) of RF functions sam-
pled are multiplexed to the Controller through this pin 
using three multiplex chips.

Pin 29 RF DATA A

Data A (U105, pin 11) is the least significant bit 
(LSB) in the 3 multiplex chips located on the RFIB.  
This pin is a CMOS input from the Controller requir-
ing a logic high for activation.

Pin 30 RF DATA B

Data B (U105, pin 10) is the middle significant 
bit in the 3 multiplex chips located on the RFIB.  This 
pin is a CMOS input from the Controller requiring a 
logic high for activation.

Pin 31 RF DATA C

Data C (U105, pin 9) is the most significant bit 
(MSB) in the 3 multiplex chips located on the RFIB.  
This pin is a CMOS input from the Controller requir-
ing a logic high for activation.

Pin 32 RF DATA

This is a data pin with TTL levels from the Con-
troller which has the dual role of loading the synthe-
sizer chips and adjusting the power control D/A lines 
for proper output power.  Up to four synthesizer chips 
and a shift-register could be connected to this pin.
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6.8.7  J500 A D LEVEL TEST POINT

20 lines (of the possible 24) of RF functions sam-
pled are multiplexed to the Controller through this pin 
using three multiplex chips.

6.8.8  J501 GROUND

J501 is an IAC ground reference for test points.

6.8.9  J502 +15V

J502 is a voltage test point.

6.8.10  POWER SWITCH

S508 turns the power supply DC voltage on and 
off from the front of the IAC.

6.8.11  J505 SQUELCH ENABLE OUTPUT

P505 jumpers J505, pins 1/2 to configure the 
squelch enable output for an inverted output.  P505 
jumpers J505, pins 2/3 to configure the squelch enable 
output for a non-inverted output.  P505 jumpers J505, 
pins 3/4 to configure the squelch enable output for a 
non-inverted output under the control of U503.

6.9 800W POWER SUPPLY

WARNING

This power supply contains voltage potentials greater 
than 400V.  Considering the dangerous voltages and 
the complexity of the switch-mode power supply, it is 
strongly recommended the power supply be returned 
to E.F. Johnson for repair (see Section 1.8).

6.9.1  FILTER BOARD

AC power is brought into the power supply 
through the IEC connector in the front of the power 
supply (see Figure 2).  This connector is attached to 
the EMI filter assembly, Part No. 023-2000-820.  The 
filter contains common mode and differential mode 
filtering such that the supply complies with FCC 
Class-A regulations.  In addition to the filter compo-
nents (C1, C2, L1, C3, C4, L2, C5) R1 is used to dis-
charge the filter capacitors when AC is removed.  

Metal-oxide varistors (RV001/RV002) are placed 
across the line on the input and output of the EMI filter 
that clamp transients on the AC line to prevent damage 
to the power supply.  The AC power is fused with 
F001 after the connector and before the filter.  Replace 
fuse with a 15A/250V (314015) fuse.

At the output of the filter board is a bridge recti-
fier.  The rectifier is heat sunk to the filter bracket 
through a Grafoil thermal interface pad.  Filtered AC 
power is connected to the main board via wires W001 
and W003.  Filter and rectified current is brought to 
the main board via wires W004 and W005.  The safety 
ground is connected from the filter board to a stud in 
the chassis through W002.

6.9.2  POWER FACTOR CORRECTION

The power factor switching frequency is set at 
87.5 kHz, ±5 kHz.  The average current mode boost
converter is comprised of L107, Q101, CR145, C110
C111.  Half of U102 is used for power factor correc-
tion.  RT101/RT102 are negative temperature coeffi-
cient thermistors that limit the in-rush current to C11
C111.  The resistor network connected to CR104 
charges up C106/C107 to +18Voff the line.  This pro
vides the bias voltage required to start the controller
IC U102.  Once the IC turns on current is being 
switched on L107.  A small tap winding on L107 pro
vides sustaining current to the U102.  When AC is fir
connected it could take several seconds for C106/C1
to charge to +14V before the unit starts.

U102 samples the input voltage through R105/
R106/R107; the input current through T103/T104/
CR146/CR108/R113/R114; and the output voltage 
through the divider at R127.  U102 modulates the du
cycle to MOSFET Q101 such that the input current i
shaped like and in phase with the input voltage.  The
controller has two feedback loops; a voltage loop to 
keep the 400V constant and a current loop to keep 
input current correct.  Compensation for the current 
error amp is C120/R141/C121 on U102, pin 1.  Com
pensation for the voltage error amp is provided by 
C127/C142/C126 on U102, pin 16.  U102, pin 4 and
associated circuitry automatically adjust the Power 
Factor Correction (PFC) for input voltage (100-240V
AC), line frequency (50-60 Hz) and load on the powe
factor.
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NOTE:  The output voltage of the power factor section 
is at 400V DC.  This voltage is bled off slowly.  After 
turning off, it can take more than 5 minutes to dis-
charge.

6.9.3  MAIN PULSE WIDTH MODULATOR

The +26.5V output is created from a two-transis-
tor forward converter Q116/Q118.  It uses the 400V 
output of the power factor correction on C110/C111 
for an input voltage.  The same controller IC (U102) 
drives the +26.5V stage.  This stage runs at exactly 
twice the power factor correction frequency and uses 
trailing edge modulation.  The pulse width modulator 
uses the PFC supplied current for modulation scheme 
that reduces ripple current in C110/C111.

The output of the IC, U102, pin 11 is fed to a 
level shifting gate drive network comprised of C139, 
C140, T106, C136, C197, C137 and C228.  Each 
MOSFET (Q116, Q118) of the two-transistor forward 
converter has a gate protection zener diode CR117, 
CR120 respectively.  In addition, each power MOS-
FET has a gate turnoff network.

In operation, the power MOSFETs Q116, Q118 
are on for approximately one-third of the period pro-
viding current to the primary side of T107.  During 
that time CR121 is forward conducting and charging 
L101.  When the MOSFETs are switched off, the mag-
netizing current of T107 continues to flow through 
CR118, CR119.  These diodes place 400V across the 
transformer in opposite polarity that  resets the trans-
former core.  During the off period CR128 is free 
wheeling and L101 is discharging.  Transformer T107 
provides the isolation between the low voltage and 
high voltage sections.

The +26.5V pulse width modulator is peak cur-
rent mode controlled.  This type of converter requires 
current and voltage sense.  T105, CR112, R125, R146 
and C125 provide the current sense circuit.  The volt-
age sense circuit is U109 and the associated circuitry 
on the isolated side of the supply.

An opto-isolator is used to cross the boundary 
from high to low voltage sections.  In the event of an 
over-voltage condition (>+32V) U115 and associated 
components turn the power supply off.  This shutdown 
mechanism latches the power supply Off.  The enable 

line must be turned Off for 10 seconds for the power 
supply to reset.  T106 has a tap to provide current  to 
the optional battery back-up (Part No. 023-3-2000-
830).  The +26.5V is available at the high current out-
put connector to the power supply and it also powers 
the +15V, +5V and -5V converters through F102.

6.9.4  SYNCHRONIZING CIRCUITS

The +15V and +5V sections run at the same fre-
quency as the +26.5V pulse width modulator.  In order 
for a beat note not to be produced, a sync circuit is 
used.  If two converters are not synchronized, the dif-
ference frequency may show up at an undesired loca-
tion in the repeater.

Divider R151/R152 samples the output of the 
main pulse width modulator.  When Q116 and Q118 
turn on, the output on U104A, pin 3 goes high.  C138, 
R176, CR122 along with U104B creates a very narrow 
pulse on U104B, pin 6.  Q110, Q111 and Q112 level 
shift and buffer this pulse.  When the narrow pulse is 
presented to the timing capacitor of the +15V and +5V 
converters, the cycle terminates and a new one starts.  
This forces the +15V and +5V converters to run at the 
same frequency and is slightly delayed from the 
+26.5V converter.

6.9.5  FAN AND THERMAL SHUTDOWN

The voltage supply to the thermal measurement 
circuit is generated from transformer T101 and the 
associated bridge rectifier consisting of CR101, 
CR102, CR110 and CR111 and bulk storage capacitor 
C101.  This voltage is approximately +9V when the 
AC voltage is at 120V AC.

NOTE:  This DC voltage is dependent on the input AC 
voltage.

U106 provides a very accurate +5V required for 
proper operation of the temperature sense circuit.  A 
precision temperature sensor (U101) is mounted to the 
+26.5V rectifier heatsink.  The output of this sensor is 
10 mV/°C with a ±1% accuracy.  This voltage is 
amplified by U110A with precision resistors R183/
R184 setting the gain.  
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Figure 6-15   POWER SUPPLY BLOCK DIAGRAM
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The output of gain stage U110A is fed to the 
computer interface via WO116 to monitor power sup-
ply temperature with the programmer.  The output of 
U110A, pin 3 is also connected to the thermal shut-
down circuit U110C, R135, R136, R137, R138 and 
R139.  If the heatsink temperature reaches 92°C 
(198°F) the output of U110C, pin 8 goes high and sat-
urates Q103.  When Q103 is turned on U107 is turned 
off and the power supply turns off.  The remote volt-
age is always present so when the heatsink tempera-
ture drops to 80°C (176°F) the power supply restarts.  
The high temperature condition would only exist if the 
fan was blocked or faulty.

The output of U110A, pin 1 also connects to the 
fan controller.  U110D with the associated resistors 
provides a means to turn the fan on/off.  Transistors 
Q120/Q121 provide current gain and a voltage level 
shift to run the fan.  The fan turns on when the heat-
sink reaches approximately 45°C (113°F) and turns off 
again when the temperature reaches 35°C (95°C).  In 
normal operation the fan turns on and off.

6.9.6  +15V CONVERTER

The input voltage to this "Buck" DC/DC con-
verter is the main +26.5V output fused through F102.  
The bias voltage for the controller IC U112, pin 15 is 
provided by a +15V regulator U111.  The basic buck 
converter consists of MOSFET Q125, Schottky diode 
CR126 and storage inductor L102.  C165, C166, 
C167, L103, C169 and C170 filter the output voltage 
and attenuate the ripple at the switching frequency 
(160 kHz).  The capacitors are an integral part of the 
feedback loop.  The duty cycle is approximately 60%.

The +15V buck converter is peak current mode 
controlled.  T108 samples the inductor current while 
MOSFET Q125 is on.  The sampled current is trans-
lated to a voltage via CR127, R209 and R210.  

Because the MOSFET is a high-side switch, a 
charge pump is required to get the gate voltage above 
the input voltage.  The charge pump operates as fol-
lows.  When the output from IC U112, pin 14 is low, 
capacitor C162 is charged through CR124, R198, 
R199, R200 and Q122/Q123 are off.  When U112, pin 
14 goes high, the capacitor stays charged and CR124 
is reverse biased.  Q122/Q123 are turned on forward 
biasing CR125 and applying a gate-to-source voltage 

of approximately +12V.  During this time Q124 is off.
When U112, pin 14 goes low, Q124 turns on and rap
idly discharges the gate capacitance. 

 Resistors R231/R208 coupled with C164 provid
snubbing for Schottky diode CR126.

Because the +15V converter operates at greate
than 50% duty cycle, slope compensation is required
Capacitor C176 is the time capacitor for this convert
and R223 is the resistor that sets the charge current
sawtooth wave is present on the high side of C176 th
is buffered by Q127/Q128.  The resistor divider net-
work of R315, R227, R229 and R232 provide the co
rect amount of compensation for stable operation an
current limiting.

The output voltage is sampled by R215, R216 an
R217 and sent to the inverting side of the error amp
fier internal to the controller IC on U112, pin 1.  Volt-
age loop compensation is set by C174, C175 and 
R221.

Sync pulse is added into the low side of C176 v
C172 and R225.  The free running frequency of the 
15V converter (approximately 145 kHz) is set about 
10% lower than the 26.5V converter.  This longer du
cycle allows the sync circuit to synchronize the con-
verter.  

Over voltage is sensed using U116 as a referen
and amplifier, CR129 acts as a crowbar on the outpu
Once the crowbar is turned on, opto-isolator U119 is
activated to shutdown the power supply.  The enable
line must be toggled or AC voltage removed for 10 
seconds to reset the power supply.

6.9.7  +5V CONVERTER

Operation of the +5V "Buck" DC/DC converter is
the same as the +15V, except slop compensation is 
required.  Some values are different to get the 5.2V 
DC and current limit to 6A.  The duty cycle is approx
mately 20%.

6.9.8  -5V CONVERTER

The -5V "Buck-Boost" converter scales and 
inverts the voltage.  This converter is free running at
approximately 75 kHz.  The output switch and contro
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ler are built into the 5-leg TO-220 IC U114.  L105 is 
the storage inductor.  C204, R270 and R271 close the 
voltage feedback loop and are set for optimum stable 
transient response.  C208/C209 reduce output ripple.  
Under-voltage protection is required on this stage and 
works the same as the over-voltage protection of the 
+15V and +5V buck converters, but has opposite 
polarity.

6.9.9  POWER SUPPLY REPAIR AND ALIGN-
MENT

If a power supply fails it is typically a Power 
MOSFET or Power Diode.  In some cases the MOS-
FET gate may short and cause some of the driver cir-
cuits to be damaged.  When replacing heat sunk com-
ponents it is advisable to replace the sil-pad thermal 
interface material at the same time.  The mounting 
hardware must be replaced exactly as built in the fac-
tory.  The mounting screws for the power semiconduc-
tors MUST BE torqued to 4-5 in/lbs.  Under torque 
and over torque can shorten the life of the semicon-
ductor.

The majority of the voltage and current limits are 
set with fixed value components in the power supply.  
However, the +26.5V, +15V and +5.2V supplies are 
adjustable.  When certain components are replaced, 
the voltages must be adjusted.  The voltages should be 
set at light load (i.e. repeater in the Receive mode).

1. The +26.5V supply can be adjusted with R174 when 
any of the following components are replaced:  
R173, R174, R175, U109, U108, U102, R143, R170 
or R171.

2. The +15V supply can be adjusted with R216 when 
any of the following components are replaced:  
R215, R216, R217 or U112.

3. The +5.2V supply can be adjusted with R254 when 
any of the following components are replaced:  
R253, R254, R255 or U113.

6.10 BATTERY BACK-UP MODULE

6.10.1  OPERATION

When a battery back-up module is installed in a 
power supply it performs the function of running a 
repeater in the absence of AC voltage.  When AC is 
present it can be used to charge a pair of lead-acid bat-

teries in series.  The charger is a temperature compen-
sated constant voltage charger.  The maximum output 
current from the charger is 2.2A.  The charger works 
when AC is present and the repeater is enabled.  The 
charger switch on the battery back-up module must be 
"On".  The temperature compensation thermal sensor 
is part of 023-2000-223 battery back-up module cable 
assembly.

When AC is low or not applied to the 023-2000-
800 power supply the battery input takes over if the 
voltage is within range.  The input voltage to the bat-
tery back-up module acts as the 26.5V supply and the 
other voltages in the power supply also are present, 
+15, +5.2 and -5V.  When AC is restored, the battery 
back-up module disengages automatically.  The 
change over from battery to AC or AC to battery may 
cause the repeater to reset, depending on battery con-
dition and load status.

NOTE:  When  using a generator, the DC voltage must 
be between 23-28.5V (26.5V DC is recommended) and 
ripple voltage less than 1% or approximately
0.25V P-P.|

6.10.2  CHARGER

The charger charges the batteries when the 
repeater is on and switch S101 is "on".  A tap off of 
the main transformer of the power supply through wire 
W104 and a +26.5V line via wire W102 are what sup-
ply the charger with the necessary voltage to charge 
the batteries.  The tap off of the transformer is biased 
by the +26.5V and then filtered through L101, C105 
and C119.  Since the tap from the power supply is not 
a regulated voltage, bleeder resistors R136/R137 dissi-
pate some power when the batteries are fully charged.  
No load situation, the peak voltage of the tap is 
approximately 63V, is not impressed across the 50V 
capacitors C105/C119.  During a battery charging con-
dition the line voltage to the charger on U107, pin 2 
should be about 35V.

While charging batteries, if the charge voltage is 
varied with respect to the temperature of the batteries, 
the lifetime of the batteries is increased dramatically.  
Figure 6-16 shows the algorithm used in float charge 
applications for two 12V lead-acid batteries in series.  
Figure 6-16 shows that the charge voltage should be 
27.3V DC ±0.15V at 25°C (77°F) with -55 mV/°C 
temperature compensation.
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An LM317M linear voltage regulator (U107) is 
used to create the temperature compensated charge 
voltage.  This device is capable of delivering 2.2A of 
continuous current to the batteries.

To create a temperature compensated voltage an 
op amp (U104) is used as a voltage gain device from a 
temperature probe attached to the batteries (part of 
023-2000-223).  This op amp with R148/R149 defines 
the slope for the algorithm of Figure 6-16.  The output 
of the temperature compensation is attached to the 
adjust pin of U107.  R138-R140 allow the output volt-
age to be set properly at a given ambient temperature.  
F101 is a 4A resettable fuse used to prevent thermal 
run away in the event of U107 failure.  If the output 
current to the batteries exceeds 4A this fuse opens.  
Once the current drops below 100 mA, the fuse closes 
automatically.

NOTE:  If any of the charging components are re-
placed, R140 needs to be adjusted to set the output (bat-
tery back-up battery terminals) voltage to 27.3V 
±0.15V when temperature sensor is at 22°C (71.6°F).

Figure 6-16   NO LOAD CHARGE VOLTAGE vs. 
TEMPERATURE

6.10.3  REVERSE BATTERY PROTECTION

To obtain reverse battery protection a number of 
techniques were implemented.  Q108/Q110 are 
arranged in a Darlington configuration to isolate the 
output capacitors C109-C111 from conducting in the 
event the batteries are connected backwards.  This cir-

cuit also provides a means to turn the battery charger 
off in case the user wants to run the repeater off of 
another DC source.  S101 opens the base of Q105 
which turns off Q104.  CR111 is a green light emitting 
diode (LED) located on the right hand side of the bat-
tery back-up module when looking at the front of the 
power supply that tells the user the charger is in charge 
mode and is marked "On".

To notify the user that the batteries are connected 
improperly R101/CR101 are connected in series 
across the batteries.  CR101 is a red LED that lights 
when the batteries are connected backwards and is 
located on the left hand side of the battery back-up 
module when looking at the front of the power sup-
ply.  This LED is marked "Reverse Bat.".  CR113 
eliminates a path for the reverse battery current 
through the relay and over/under voltage protection 
circuitry.

NOTE:  Exceeding -30V across the battery back-up t
minals with the power supply on will destroy Q105.

6.10.4  ENGAGING THE RELAY

The main purpose of the Battery Back-Up Mod-
ule (BBM) is that when the power supply loses AC 
line voltage, a pair of series connected 12V lead acid 
batteries (approximately 26.4V) or other 23-28.5V DC 
source will engage to the supply allowing the repeater 
to operate.  To perform this function a voltage compar-
ator (U101) is used to monitor the charge tap coming 
from the power supply.  

A 2.5V reference voltage is supplied to the com-
parator from U102.  The transformer tap voltage is 
smoothed and divided by CR114, C118, R116, R121 
and R122.  The values for these components were cal-
culated so that when the AC line voltage is dropped to 
70V AC, the output of the comparator turns Q103/
Q102 on which in turn engages the relay K101.  The 
relay is capable of 30A which delivers the battery 
energy to the power supply via W102 with the return 
line being W103.  

NOTE:  When AC is restored, the relay disengages a
the charger automatically begins to charge the 
batteries.

30V

27.3V

25.2V

24V

-30° 0° +30° +60°
Temp (°C)

Charger Voltage

-55mV/°C

+22°
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CIRCUIT DESCRIPTION
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6.10.5  OVER/UNDERVOLTAGE SHUTDOWN

U101 is a quad comparator IC used to create the 
overvoltage and undervoltage shutdown circuitry.  If 
the batteries are drained sufficiently enough such that 
the voltage of the batteries drops below 20.3V DC the 
output of the comparator goes low and turns Q102 off.  
By turning Q102 off the batteries are switched out of 
the circuit.  The batteries cannot be switched back into 
the repeater until the voltage rises to 22.6V DC.  This 
operation is in place to protect the repeater and the bat-
teries.  In the event the batteries are over charged, or 
the repeater is driven by the generator that has the 
voltage set too high, the relay will disengage above 
30.5V DC.  In order to switch the batteries back to the 
repeater, the voltage must drop below 29V DC.

In an overvoltage or undervoltage situation, 
whether AC is present or not, the red LED (CR105) 
lights until the problem is rectified.  This light is 
located on the right-hand side of the battery back-up 
module when looking at the front of the power supply 
and is marked BAT-BAD.

6.10.6  BBM FAN CONTROL

The voltage supply to the thermal measurement 
circuit is taken from the 26.5V DC line into the BBM.  
A precision temperature sensor U106 is mounted on 
the PC board near a screw into the BBM bracket 
which transfers heat to the sensor.  The output of this 
sensor is 10 mV/°C with a ±1% accuracy.  This volt-
age is amplified by U105 with resistors R153/R154 
setting the gain.

The output of this gain stage (pin 1) is fed to 
another gain stage that performs as a comparator.  T
output (pin 7) will go high when the heatsink temper
ture reaches 45°C and will go low when the tempera
ture goes below 35°C.  This output is sent to the pow
supply through Q106 to turn the fan on and off.
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ALIGNMENT AND TEST PROCEDURES
SECTION 7   ALIGNMENT AND TEST PROCEDURES
7.1 RECEIVER ALIGNMENT

&ý5ý,ý7ý,ý&ý$ý/ýýý$ý'ý-ý8ý6ý7ý0ý(ý1ý7

7KHý7&;2ýPXVWýEHýDGMXVWHGýZLWKLQýèýPLQXWHVýRIýWXUQð
LQJýWKHý$&ýSRZHUýRQýWRýWKHýUHSHDWHUïýý'RýQRWýXQGHUý
DQ\ýFLUFXPVWDQFHVýWU\ýWRýVHWýIUHTXHQF\ýODWHUýRQýLQýDQ\ý
RIýWKHýWHVWVñýDVý7&;2ýIUHTXHQF\ýVWDELOLW\ýFDQQRWýWKHQý
EHýJXDUDQWHHGï

5HIHUýWRý)LJXUHýæðìýIRUýFRPSRQHQWýORFDWLRQVïýý5HIHUý
WRý)LJXUHýæðçýIRUýHTXLSPHQWýQHHGHGýDQGýVHWXSýGLDJUDPïýý
6HOHFWýû5(&(,9(5ûýIURPýWKHýû7(67ûýPHQXýLQýWKHý
5HSHDWHUý6RIWZDUHï

7.1.1  PRETEST

3UHVHWý/ìíëñý/ìíêñý/ìíéñý/ìíåñý/ìíäñý/ììíñý
/ìéíýDQGý/ìéìýWXQLQJýVFUHZVýDERXWýìîéýLQFKýDERYHý
WKHýWRSýRIýWKHýFDVWLQJï

)RUýìëïèýN+]ýRSHUDWLRQñýSODFHýMXPSHUýSOXJVý
3ëíêñý3ëíéýDQGý3ëíèýDFURVVýSLQVýëðêýRIý-ëíêñý-ëíéý
DQGý-ëíèïýý

)RUýëèýN+]ýRSHUDWLRQñýSODFHýMXPSHUýSOXJVý3ëíêñý
3ëíéýDQGý3ëíèýDFURVVýSLQVýìðëýRIý-ëíêñý-ëíéýDQGý
-ëíèï

7.1.2  VOLTAGE MEASUREMENTS

$SSO\ýSRZHUýWRýWKHý5HFHLYHUýE\ýSOXJJLQJýWKHýëíð
SLQýFDEOHýIURPýWKHý5)ý,QWHUIDFHý%RDUGýLQWRý-ëíìýõVHHý
)LJXUHýæðìôï

0HDVXUHýWKHýYROWDJHVýDWýWKHýIROORZLQJýSLQVï

8êíìñýSLQýì òç9ý'&ý±íïë9
8êíëñýSLQýì òìë9ý'&ý±íïé9
8êíêñýSLQýì òìë9ý'&ý±íïé9
8êíéñýSLQýì òìë9ý'&ý�íïé9
5éíëî5éíêýMXQFWLRQý òêïè9ý'&ý±íïì9

7.1.3  PROGRAM TUNE-UP CHANNEL

)RUý5HFHLYHUVýRSHUDWLQJýEHWZHHQãý
éíêðéëæý0+]ñýéêêðéçæý0+]ýRUýéæêðèíäý0+]ï
7-1
ìï 8VLQJýWKHý3&ýDQGýVRIWZDUHñýSURJUDPýWKHý6\QWKHð
VL]HUýIRUýWKHý5HFHLYHýIUHTXHQF\ï

ëï 7XQHýWKHý9&2ýFDSDFLWRUý&åíêýIRUýòæ9ý'&ý±íïíè9ý
DWý73éíìï
,QFUHDVHýWKHýUHFHLYHýIUHTXHQF\ýE\ýìý0+]ïýý7KHý
YROWDJHýRQý73éíìýVKDOOýEHýOHVVýWKDQýìíïè9ï
'HFUHDVHýWKHýUHFHLYHýIUHTXHQF\ýE\ýìý0+]ïýý7KHý
YROWDJHýRQý73éíìýVKDOOýEHýJUHDWHUýWKDQýêïè9ï

êï $OWHUQDWHO\ýWXQHý/ìéíýDQGý/ìéìýLQýìîëðWXUQýWRý
ìðWXUQýLQFUHPHQWVýXQWLOýDýYROWDJHýLVýPHDVXUHGýDWý
73ìíìïýý$WýWKDWýWLPHñýWXQHý/ìéíýIRUýDýSHDNñýWKHQý
/ìéìýIRUýDýSHDNï

éï 5HWXQHý/ìéíî/ìéìýIRUýDýSHDNýDWý73ìíìï

)RUý5HFHLYHUVýRSHUDWLQJýZLWKLQýêý0+]ýRIýWKHýWRSýRIýWKHý
UHFHLYHýEDQGýõéëæðéêíñýéçæðéæíýRUýèíäðèìëý0+]ôï

ìï 3URJUDPýWKHý6\QWKHVL]HUýIRUýWKHý+LJKHVWýUHFHLYHýIUHð
TXHQF\ýõLïHïýéêíñýéæíýRUýèìëý0+]ôï

ëï 6HWýWKHýFRQWUROýOLQHýYROWDJHýIRUýìë9ýDWý73éíìï
&KHFNýêý0+]ýEHORZýWKHýSURJUDPPHGýIUHTXHQF\ý
õLïHïýéëæñýéçæýRUýèíäý0+]ôýWRýYHULI\ýWKDWýWKHýFRQWUROý
YROWDJHýDWý73éíìýLVýJUHDWHUýWKDQýë9ïýý7KHýUHSHDWHUý
UHFHLYHUýFDQýQRZýEHýSURJUDPPHGýIRUýWKHýGHVLUHGý
RSHUDWLQJýIUHTXHQF\ï

)RUý5HFHLYHUVýRSHUDWLQJýZLWKLQýêý0+]ýRIýWKHýERWWRPýRIý
WKHýUHFHLYHýEDQGýõéííðéíêñýéêíðéêêýRUýéæíðéæêý0+]ôï

ìï 3URJUDPýWKHý6\QWKHVL]HUýIRUýWKHý/RZHVWýUHFHLYHýIUHð
TXHQF\ýõLïHïýéííñýéêíýRUýéæíý0+]ôï

ëï 6HWýWKHýFRQWUROýOLQHýYROWDJHýIRUýë9ýDWý73éíìï
&KHFNýêý0+]ýDERYHýWKHýSURJUDPPHGýIUHTXHQF\ý
õLïHïýéíêñýéêêýRUýéæêý0+]ôýWRýYHULI\ýWKDWýWKHýFRQWUROý
YROWDJHýDWý73éíìýLVýOHVVýWKDQýìë9ïýý7KHýUHSHDWHUý
UHFHLYHUýFDQýQRZýEHýSURJUDPPHGýIRUýWKHýGHVLUHGý
RSHUDWLQJýIUHTXHQF\ï

127(ãý7KHý&KDQQHOý)UHTXHQF\ýDQGý6\QWKHVL]HUý)UHð
TXHQF\ýDSSHDUýDWýWKHýERWWRPýRIýWKHýVFUHHQï
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ALIGNMENT AND TEST PROCEDURES
7.1.4  RECEIVER FREQUENCY ADJUST

ìï 3ODFHýDýSLFNðXSýORRSýõVQLIIHUôýRUý5)ýSUREHýFRQð
QHFWHGýWRýDýIUHTXHQF\ýFRXQWHUýQHDUý/ìêäï

ëï 6HWý<éíìýõ7&;2ôýIRUýWKHý,QMHFWLRQý)UHTXHQF\ý
±èíý+]ýõ,QMý)UHTý ýFKQOýIUHTýòýèëïäèý0+]ôï

7.1.5  VCO TEST

ìï 7KHýVRIWZDUHýSURJUDPVýWKHýV\QWKHVL]HUýIRUý
ìý0+]ýDERYHýWKHýUHFHLYHýFKDQQHOï

ëï 7KHýYROWDJHýRQý73éíìýVKRXOGýEHýáýìí9ï

êï 5HFRUGýWKHýYROWDJHýRQý73ìíìýBBBBBBBBBBï

éï 7KHýVRIWZDUHýSURJUDPVýWKHýV\QWKHVL]HUýIRUý
ìý0+]ýEHORZýWKHýUHFHLYHýFKDQQHOï

èï 7KHýYROWDJHýRQý73éíìýVKRXOGýEHý!ýé9ï

çï 5HFRUGýWKHýYROWDJHýRQý73ìíìýBBBBBBBBBBï

æï ,IýWKHýYROWDJHVýUHFRUGHGýLQý6WHSVýêýDQGýçýDUHýQRWý
ZLWKLQý±íïë9ñýWXQHý/ìéìýDVýUHTXLUHGýWRýEDODQFHýWKHý
YROWDJHýUHDGLQJVï

åï 7KHýVRIWZDUHýSURJUDPVýWKHýV\QWKHVL]HUýIRUýWKHý
UHFHLYHýIUHTXHQF\ï

7.1.6  FRONT END ADJUSTMENTS

127(ãý9HULI\ýWKDWýWKHýDSSURSULDWHý,)ýMXPSHUVýõ-ëíêñý
-ëíéñý-ëíèôýDUHýVHOHFWHGï

ìï 6HWýWKHýVLJQDOýJHQHUDWRUýWRýWKHýUHFHLYHýIUHTXHQF\ýDWý
DýOHYHOýVXIILFLHQWýWRýSURGXFHýDQýRXWSXWýYROWDJHýDWý
73ëíìýRUý-ëíìñýSLQýæýõ566,ý2XWSXWôï

ëï 7XQHý/ìíëñý/ìíêñý/ìíéñý/ìíåñý/ìíäýDQGý/ììíñý
WKHQýUHSHDWñýIRUýDýSHDNýYROWDJHýDWý73ëíìïýý'HFUHDVHý
WKHýJHQHUDWRUýRXWSXWýOHYHOýWRýPDLQWDLQýDý
ëðê9ýUHDGLQJýDWý73ëíìï

)25ýìëïèýN+]ý&+$11(/6ã

127(ãýý3HUIRUPýWKLVýWHVWýLIý&ëêäýDQGý&ëéäýDUHýSODFHGý
RQýWKHýERDUGïýý

ìï 6HWýWKHýJHQHUDWRUýWRýDQý5)ýOHYHOýVXIILFLHQWýWRýSURð
GXFHýë9ý'&ýDWý73ëíìï

ëï 5HPRYHýDQ\ýPRGXODWLRQýIURPýWKHýVLJQDOýJHQHUDWRUï

êï ,QFUHDVHýWKHýVLJQDOýJHQHUDWRUý5)ýIUHTXHQF\ýëïèýN+]ï

éï $GMXVWý&ëêäýIRUýSHDNý'&ýYROWDJHýDWý73ëíìï

èï $GMXVWý&ëéäýIRUýSHDNý'&ýYROWDJHýDWý73ëíìï

çï 5HVHWýWKHýVLJQDOýJHQHUDWRUýWRýWKHýWXQHðXSýIUHTXHQF\ï

æï 6HWýWKHýVLJQDOýJHQHUDWRUýWRýìííýµ9ýLQWRýWKHýUHFHLYHUý
ZLWKýDýìýN+]ýWRQHýDWý±ìïèýN+]ýGHYLDWLRQïýý
õìíííýµ9ýDWýWKHýJHQHUDWRUýZLWKýëíýG%ýSDGýJLYHVý
ìííýµ9ýDWýWKHýUHFHLYHýDQWHQQDïô

åï 7XQHý=ëìèýIRUýë9ý±íïíè9ýDWý8ëíêñýSLQýäï

äï 7XQHý5ëèêýIRUýêåæýP9ý506ñý±èýP9ý506ñýDWý
73ëíëï

ìíï$GMXVWý5ëéåýIRUýë9ý�íïíè9ýDWý73ëíëï

ììï&RQQHFWýDýGLVWRUWLRQýDQDO\]HUýWRý73ëíëï

ìëï7XQHý/ëììñý/ëìêñý/ëìéýDQGý/ëìçýIRUýPLQLPXPý
GLVWRUWLRQýáèøñýõW\SLFDOO\ýáêøôï

ìêï5HSHDWý6WHSýìëýWKHQý6WHSVýåñýäýDQGýìíï

7.1.7  AUDIO DISTORTION

ìï 3OXJýDýìçýRKPýORDGýDWý-ìíìýRUý-ìíéýRQýWKHý0$&ý
õ0DLQý$XGLRý&DUGôï

ëï &RQQHFWýDýGLVWRUWLRQýDQDO\]HUýWRýWKHýìçýRKPýORDGï

êï 0HDVXUHýWKHýGLVWRUWLRQýRIýWKHýUHFHLYHýDXGLRýDWý-ìíìý
RUý-ìíéýRQýWKHý0$&ýZLWKýWKHýORFDOýYROXPHýFRQWUROý
VHWýWRýëïå9ý506ï

éï 7KHýUHDGLQJýVKDOOýEHýOHVVýWKDQýêøïý
õ7\SLFDOO\ýOHVVýWKDQýìøïô

èï 0HDVXUHýUHFHLYHýVHQVLWLYLW\ýDWý-ìíìýRUý-ìíéýRQýWKHý
0$&ï

çï 7KHýUHDGLQJýVKRXOGýEHýOHVVýWKDQýíïêèýµ9ï
õ7\SLFDOO\ýíïëèýµ9ïô
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Figure 7-1   RECEIVER ALIGNMENT POINTS
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ALIGNMENT AND TEST PROCEDURES
7.1.8  AUDIO DISTORTION

ìï 3OXJýDýìçýRKPýORDGýDWý-ìíìýRUý-ìíéýRQýWKHý0$&ý
õ0DLQý$XGLRý&DUGôï

ëï &RQQHFWýDýGLVWRUWLRQýDQDO\]HUýWRýWKHýìçýRKPýORDGï
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ìý0+]ýEHORZýWKHý5HFHLYHýIUHTXHQF\ï
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7.2 EXCITER ALIGNMENT
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DQ\ýFLUFXPVWDQFHVýWU\ýWRýVHWýIUHTXHQF\ýODWHUýRQýLQýDQ\ý
RIýWKHýWHVWVñýDVý7&;2ýIUHTXHQF\ýVWDELOLW\ýFDQQRWýWKHQý
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5HIHUýWRý)LJXUHýæðëýIRUýFRPSRQHQWýORFDWLRQVïýý
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GLDJUDPï
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Figure 7-2   EXCITER ALIGNMENT POINTS
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ALIGNMENT AND TEST PROCEDURES
0HDVXUHýWKHýYROWDJHVýDWýWKHýIROORZLQJýSLQVï

8éíçñýSLQýì òìë9ý'&ý±íïé9
8éíèñýSLQýì òè9ý'&ý±íïë9
8éíëñýSLQýì òêïè9ý'&ý±íïì9
8éíéñýSLQýæ ýòêïè9ý'&ý±íïì9

7.2.3  PROGRAM TUNE-UP CHANNEL

)RUý([FLWHUVýRSHUDWLQJýEHWZHHQãý
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,QFUHDVHýWKHýWUDQVPLWýIUHTXHQF\ýE\ýêý0+]ïýý7KHý
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)RUý7UDQVPLWWHUVýRSHUDWLQJýZLWKLQýçý0+]ýRIýWKHýWRSýRIý
WKHýWUDQVPLWýEDQGýõéëéðéêíñýéçéðéæíýRUýèíçðèìëý0+]ôï
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7.2.4  VCO TEST
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7.2.5  TCXO FREQUENCY ADJUST
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7.2.6  TRANSMIT MODULATION ADJUST
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ëï 3UHVVýWKHýû)0ûýDQGýûêýN+]ý/3)ûýVZLWFKHVýRIýWKHý
PRGXODWLRQýDQDO\]HUï
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3. Inject a 1 kHz s
pin 5 on the rea

4. Adjust U207 wi
for 707 mV RM
should be a "cle

NOTE:  This te
limit.  To correc
Section 7.4.5.

5. Press the space 

6. Set R446 for ±3
±1.5 kHz devia

7. Press the space 

8. Adjust R237 fo
pin 29.

NOTE:  This te
limit.  To correc
Section 7.4.5.

9. Press the space 

10.Set R425 for "b
modulation ana

NOTE: Ensure tha
and the Modulatio
switch set but NOT
switches set.

11.Press the space 

12.Repeat Steps 1-
should be neede

13.Press the spaceb
 TEST PROCEDURES

ine wave at 400 mV RMS into P2, 
r green connector.

th "Up/Dn" and "PgUp/PgDn" keys 
S on P100, pin 29.  This waveform 
an" sine wave.

st changes the Tx audio deviation 
t the limit, perform adjustment per 

bar to key the Exciter.

 kHz deviation (25 kHz channels) or 
tion (12.5 kHz channels).

bar to unkey the Exciter.

r a 2V P-P square wave on P100, 

st changes the Tx audio deviation 
t the limit, perform adjustment per 

bar to key the Exciter.

est" square wave as observed on the 
lyzer output to the oscilloscope.

t the oscilloscope is "DC" coupled 
n Analyzer has the 3 kHz LPF 
 the 300 Hz HPF or 50 Hz HPF 

7.3 110W POWER AMPLIFIER ALIGNMENT

7.3.1  INTRODUCTION

Refer to Figures 7-3 and 7-4 for component loca-
tions.  Refer to Figure 7-8 for equipment needed and setup 
diagram.  Select "PA" from the "TEST" menu in the 
Repeater Software.

I M P O R T A N T   N O T E

No field alignment is required.  Adjustments in Sec-
tions 7.3.2  and 7.3.3 are part of a new unit production 
test procedure.  They should only be performed as 
required on "out-of-warranty" and "field-repaired" 
units.  Broken seals on R76, R611 or R661 will void 
the warranty!  Full power control range of 25-110W 
is controlled by the repeater configuration parameters 
under the Edit-Setup Parameters menu selection.

The adjustments in Section 7.3.2 provide for 
proper matching for the output of Q501 and set a pro-
tective limit on the drive to the final transistors.  This 
limit is approached only under certain unusual operat-
ing or repair conditions.  However, improper adjust-
ment may impair normal operation of the PA, espe-
cially at temperature extremes.

No other adjustments are necessary in this case.  
Replacement of  U501, Q501, Q502 or Q503 requires 
adjustments shown in Section 7.3.3  Replacement of 
active components within the power control circuitry 
of the RF Interface Board would require Section 7.3.3 
7-6-301

bar to unkey the Exciter.

7. Very little adjustment of R446 
d.

ar to unkey the Exciter.

adjustments.

These adjustments are necessary only if repairs 
are made and such repairs are likely to affect the sen-
sitivity/calibration of the forward or reverse power 
detectors (e.g. replacement of detector diodes CR601/
CR651 or of the entire forward/reverse power detector 
assembly).  Replacement of components within the 
power control circuitry of the RF Interface Board are 
unlikely to affect the calibration of the power control.

NOTE:  Replacement of Q501, Q502, Q503 or U501 
does not require the adjustments in this Section.



ALIGNMENT AND TEST PROCEDURES
7.3.2  DRIVER TUNING AND LIMIT ADJUST-
MENTS

ìï &RQQHFWýDQýDQWHQQDýRUýGXPP\ýORDGýWRýWKHý5)ýSRUWý
õèíýRKPýLPSHGDQFHôï

ëï &RQQHFWýWKHã
3RZHUýVXSSO\ýJURXQGýOHDGýWRý3ìíè
òìè9ý'&ýOHDGýWRý3ìíê
òëçïè9ý'&ýOHDGýWRý3ìíì
êçðSLQýFDEOHýWRý-ìíìýRQýWKHý5),%

êï 6HWýWKHýVLJQDOýJHQHUDWRUýWRýòìäýG%Pý±íïìýG%ïýý
&RQQHFWýWKHýVLJQDOýJHQHUDWRUýWRý$äï

éï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHý3$ï

èï 0RQLWRUýWKHýYROWDJHýRQý5éèýRQýWKHý5),%ýDQGýVHWý
5æçýIRUýìïê9ý'&ýõVHHý)LJXUHýæðéôï

7.3.3  POWER AMPLIFIER TUNING

7KLVýSURFHGXUHýDVVXPHVýWKDWýHLWKHUã

• 7KHýFDUULHUýLVýFKRVHQýDQGýWKHýFRD[LDOýFDEOHýIURPýWKHý
H[FLWHUýLVýSXWWLQJýRXWýòìäýG%P

25

• $ýWHVWýVLJQDOýLVýEHLQJýLQMHFWHGýWRýWKHý3$ýZLWKýòìäý
G%Pï

&RQQHFWýDQýDQWHQQDýRUýGXPP\ýORDGýWRýWKHý5)ý
SRUWýõèíýRKPýLPSHGDQFHôïýý8VHýWKHýFDUULHUýIUHTXHQF\ý
QHHGHGï

ìï 6HWý5èìíñý5èëìýDQGý5èêíýRQýWKHý3$ýERDUGýIXOOý
FORFNZLVHýEHIRUHýDSSO\LQJýSRZHUýWRýWKHý3$ýõRUý3$ý
GHFNýDQGý5),%ýDVVHPEO\ôñýVHHý)LJXUHýæðêï

ëï 6HWý)RUZDUGý3RZHUý$GMXVWý5çììýDQGý5HIOHFWHGý
3RZHUý$GMXVWý5ççìýRQýWKHýSRZHUýGHWHFWRUýERDUGý
IXOO\ýFRXQWHUFORFNZLVHýõVHHý)LJXUHýæðêôï

êï 0RQLWRUýWKHýYROWDJHýRQý5éèýRQýWKHý5),%ýDQGýVHWý
5æçýIRUýìïê9ý'&ýõVHHý)LJXUHýæðéôïýý7KLVýVHWVýWKHýFXUð
UHQWýOLPLWýSRLQWýIRUýGULYHUý4èíìýDWýKRWýWHPSHUDWXUHVï

éï 6HWýHDFKýRIýWKHýTXLHVFHQWýFXUUHQWVýIRUý4èíìñý4èíëý
DQGý4èíêýIRUýìííýP$ýõ'&ôýHDFKï

èï 3URJUDPýWKHýSRZHUýRXWSXWýIRUýWKHýFRUUHFWýIUHTXHQF\ý
UDQJHýDVýIROORZVã

éííðéêíý0+]ýýììí:
éêíðéæíý0+]ýýììí:
éæíðèìëý0+]ýýìíí:

çï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHý3$ïýý2XWSXWýSRZHUý
ZLOOýEHýDSSUR[LPHWO\ýåí:ï

æï 0RQLWRUýWKHýYROWDJHýRQý8èíìñýSLQýëýõSRZHUýFRQWUROý
YROWDJHôýDQGýWXQHý&çííýIRUýPLQLPXPýYROWDJHýõVHHý
)LJXUHýæðêôï

åï 6HWý)RUZDUGý3RZHUý$GMXVWý5çììýIRUýUDWHGýSRZHUý
õììí:ýRUýìíí:ôï

äï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHý3$ï

ìíï'LVFRQQHFWýWKHýDQWHQQDýRUýGXPP\ýORDGýIURPýWKHý5)ý
SRUWï

ììï3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHý3$ï
127(ãý7KLVýZLOOýQRWýKDUPýWKHý3$ï

ìëï$GMXVWý5HYHUVHý3RZHUý&DOLEUDWLRQý3RWý5ççìýIRUý
HTXDOýYROWDJHVýRQý:ìëìýDQGý:ìëçýRQýWKHý5),%ýRUý
IRUýHTXDOý)RUZDUGýDQGý5HYHUVHý3RZHUýõVHHý)LJXUHý
æðéôï

ìêï3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHý3$ï
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ALIGNMENT AND TEST PROCEDURES
Figure 7-3   110W POWER AMPLIFIER ALIGNMENT POINTS

Figure 7-4    RF INTERFACE BOARD ALIGNMENT POINTS

Figure 7-5   POWER EXTENDER CABLES
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Figure 7-6   RECEIVER TEST SETUP
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Figure 7-7   EXCITER TEST SETUP
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ALIGNMENT AND TEST PROCEDURES
Figure 7-8   110W POWER AMPLIFIER TEST SETUP
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ALIGNMENT AND TEST PROCEDURES
7.4 FULL REPEATER ALIGNMENT

7.4.1  PERFORMANCE TEST PROGRAM

6HOHFWýWKHý7(67ýðý)8//ý8QLYHUVDOý6WDWLRQýðý$//ý
7(67ýDQGýSUHVVý(QWHUï

7.4.2  REPEATER SETUP

7KHý73,ý8QLYHUVDOý6WDWLRQýKDVýEHHQýSUHWHVWHGýDWý
WKHýIDFWRU\ñýWKHUHIRUHýRQO\ýSHUIRUPDQFHýWHVWVýDUHý
UHTXLUHGýWRýFKHFNýWKHý8QLYHUVDOý6WDWLRQïýý5HIHUýWRýWHVWý
VHWXSýGLDJUDPVýIRUýHTXLSPHQWýDQGýFDEOLQJýGLDJUDPï

7XUQýRQýWKHý8QLYHUVDOý6WDWLRQýSRZHUýVXSSO\ý
VZLWFKýõ6èíåôýLQýWKHý,$&ýRUýHQJDJHýWKHýORFNLQJýOHYHUý
õVHHý)LJXUHýæðìêôï

7KHýEDXGýUDWHýIRUýFRPPXQLFDWLRQVýEHWZHHQýWKHý
8QLYHUVDOý6WDWLRQýDQGýWKHý3&ý3URJUDPPHUýLVýXVHUýFRQð
ILJXUDEOHýXVLQJý-ìíýRQýWKHý73,ýFDUGïýý7KHýIDFWRU\ý
GHIDXOWýLVýäçííýEDXGï

7KHýRSHUDWLQJýFRGHýKDVýEHHQýSURJUDPPHGýDWýWKHý
IDFWRU\ïýý7KHýSDUDPHWHUVýDUHýSURJUDPPHGýLQWRýWKHý73,ý
FDUGïýý,IýWKHVHýSDUDPHWHUVýKDYHýFKDQJHGýRUýDUHýLQFRUð
UHFWñýH[LWýWKLVýWHVWýDQGýUHSURJUDPýWKHý8QLYHUVDOý6WDWLRQï

,WýPD\ýEHýQHFHVVDU\ýWRýUHPRYHýWKHý5)ýDVVHPEO\ý
IURPýWKHýFKDVVLVýDQGýFRQQHFWýYLDýH[WHQVLRQýFDEOHVýIRUý
VRPHýRIýWKHýWHVWVýRUýDGMXVWPHQWVïýý

127(ãýý$OOýDXGLRýJHQHUDWRUVýDQGýDXGLRýYROWPHWHUVýDUHý
XQEDODQFHGýXQOHVVýVSHFLILFDOO\ýVWDWHGýRWKHUZLVHïýý$OOý
UHIHUHQFHVýWRý-ëýUHIHUýWRýWKHýJUHHQýFRQQHFWRUýRQýWKHý
EDFNýRIýWKHý8QLYHUVDOý6WDWLRQï

3URJUDPýWKHý8QLYHUVDOý6WDWLRQýIRUýWKHýUHTXLUHGý
SDUDPHWHUVýXVLQJýWKHý3&ý3URJUDPPHUïýý6HOHFWý73,ýFDUGý
DVýWKHý8QLYHUVDOý6WDWLRQý7\SHýE\ýFKRRVLQJý(GLWî8QLð
YHUVDOý6WDWLRQý7\SHýZLWKLQýWKHý3&ý3URJUDPPHUïýý&RQð
ILUPýWKHýSODFHPHQWýRIýWKHýIROORZLQJýMXPSHUVýRQýWKHý
73,ýFDUGãý-ìíèð21âý-ìíçñý-ëíìñý-çñý-æýDQGý-åð2))ï

7.4.3  TRANSMITTER TEST/ADJUSTMENTS

7UDQVPLWý0RGH

ìï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

ëï 7KHý7UDQVPLWý/('ýRQýWKHý,$&ýVKRXOGýWXUQýRQýWRý
LQGLFDWHýWUDQVPLWWLQJï

êï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

7UDQVPLWý7&;2ý)UHTXHQF\ý$GMXVWPHQW

&5,7,&$/ý$'-8670(17

7KHý7&;2ýPXVWýEHýDGMXVWHGýZLWKLQýèýPLQXWHVýRIý
WXUQLQJýWKHý$&ýSRZHUýRQýWRýWKHý8QLYHUVDOý6WDWLRQïýý'Rý
QRWýXQGHUýDQ\ýFLUFXPVWDQFHVýWU\ýWRýVHWýIUHTXHQF\ýODWHUý
RQýLQýDQ\ýRIýWKHýWHVWVñýDVý7&;2ýIUHTXHQF\ýVWDELOLW\ý
FDQQRWýWKHQýEHýJXDUDQWHHGï

ìï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

ëï &KHFNýWKHýIUHTXHQF\ýRIýWKHýWUDQVPLWWHGýVLJQDOïýý7KHý
IUHTXHQF\ýVKRXOGýEHý±èíý+]ýRIýWKHýFKDQQHOýIUHð
TXHQF\ï

êï $GMXVWýWKHýIUHTXHQF\ýZLWKý<éíìýõ7&;2ôýRQýWKHý
([FLWHUýõVHHý6HFWLRQýæïëïèôï

éï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

7UDQVPLWWHUý2XWSXWý3RZHUý$GMXVWPHQW

ìï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

ëï &KHFNýWKHýWUDQVPLWýRXWSXWýSRZHUïýý7KHýSRZHUýFDQýEHý
DGMXVWHGýIURPýWKHýFRPSXWHUýXVLQJýWKHýFXUVRUý8Sî'Qý
DQGý3J8Sî3J'QýNH\Vïýý7KHýWHVWýHTXLSPHQWýVKRXOGýEHý
FDOLEUDWHGýIRUý±ë:ï

êï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

éï 8VHýDýMXPSHUýZLUHýWRýJURXQGýSLQýæýõ377B1ôýWRýSLQý
ëìýõ*1'ôýRQý-ëýRQýWKHýEDFNýRIýWKHýFDELQHWýõVHHý)LJð
XUHýæðäôïýý7KHýWUDQVPLWWHUýVKRXOGýNH\ýXSýDQGýDFKLHYHý
UDWHGýSRZHUï

èï 5HPRYHýWKHýZLUHïýý7KHýWUDQVPLWWHUýVKRXOGýXQNH\ï
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ALIGNMENT AND TEST PROCEDURES
Figure 7-9   J2 - PTT JUMPER

7.4.4  RECEIVER TESTS/ADJUSTMENT

5HFHLYHUý7&;2ý)UHTXHQF\ý$GMXVWPHQW

&5,7,&$/ý$'-8670(17

7KHý7&;2ýPXVWýEHýDGMXVWHGýZLWKLQýèýPLQXWHVýRIý
WXUQLQJýWKHý$&ýSRZHUýRQýWRýWKHý8QLYHUVDOý6WDWLRQïýý'Rý
QRWýXQGHUýDQ\ýFLUFXPVWDQFHVýWU\ýWRýVHWýIUHTXHQF\ýODWHUý
RQýLQýDQ\ýRIýWKHýWHVWVñýDVý7&;2ýIUHTXHQF\ýVWDELOLW\ý
FDQQRWýWKHQýEHýJXDUDQWHHGï

ìï &KHFNýWKHýUHFHLYHUýLQMHFWLRQýIUHTXHQF\ýE\ýXVLQJýDý
ûVQLIIHUûýSLFNXSýORRSñýRUý5)ýSUREHýFRQQHFWHGýWRýDý
VXLWDEOHýIUHTXHQF\ýFRXQWHUýSODFHGýQHDUý/ëìíýLQýWKHý
5HFHLYHUýõVHHý6HFWLRQýæïìïéôï

ëï $GMXVWý<ëíìýõ7&;2ôýRQýWKHý5HFHLYHUýWRýZLWKLQý
±èíý+]ýRIýWKHýFKDQQHOýIUHTXHQF\ï

5HFHLYHUý:LGHý%DQGý$XGLRý7HVW

ìï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýLQWRýWKHý
5HFHLYHUýZLWKýìýN+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

ëï 9HULI\ýWKHýIROORZLQJýYROWDJHVýRQý-ëñýSLQýëï

$&ýYROWDJHýðýêåæýP9ý506ý±ëèýP9ý506
'&ýYROWDJHýðýè9ý'&ý±íïë9ý'&

5HFHLYHUý$XGLRý'LVWRUWLRQý0HDVXUHPHQW

ìï 3ODFHý-ìíèýRQý73,ýFDUGýWRýö21öýSRVLWLRQýõVHHý)LJXUHý
æðìëôï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDýìý
N+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

êï ,QVHUWýWHVWýFDEOHVýLQWRý-ìííî-ìíêýRQýWKHý73,ýFDUGýDQGý
FRQQHFWýWRýDQý$&ýYROWPHWHUï

éï $GMXVWý5ìíæýIRUýíýG%PýõææèýP9ý506ôï

èï $GMXVWý5ìæëýIRUýíýG%PýõææèýP9ý506ô
DWý-ëñýSLQýìï

çï &RQQHFWýDýìçýRKPýORDGýDQGýGLVWRUWLRQýDQDO\]HUýWRý
-ìíìýRUý-ìíéýRIýWKHý73,ýFDUGï

æï $GMXVWý5ìçéýIRUýëïå9ý506ýDQGýPHDVXUHýWKHýGLVWRUð
WLRQïýý'LVWRUWLRQýVKRXOGýEHýáýêøï

5HFHLYHUý+XPýDQGý1RLVHý0HDVXUHPHQW

ìï 3ODFHý-ìíèýRQý73,ýWRýö21öýSRVLWLRQï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDýìý
N+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

êï &RQQHFWýDýìçýRKPýORDGýDQGýGLVWRUWLRQýDQDO\]HUýWRý
-ìíìýRUý-ìíéýRIýWKHý73,ýFDUGï

éï $GMXVWý5ìçéýIRUýëïå9ý506ýõVHHý)LJXUHýæðìëôï

èï 5HPRYHýPRGXODWLRQýIURPýWKHý5)ýJHQHUDWRUïýý7KHý
PHDVXUHGýOHYHOýPXVWýEHý≤ýðéèýG%ï

5HFHLYHUý6,1$'ý0HDVXUHPHQW

ìï 3ODFHý-ìíèýRQý73,ýWRýö21öýSRVLWLRQï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDýìý
N+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

êï &RQQHFWýDýìçýRKPýORDGýDQGýGLVWRUWLRQýDQDO\]HUýWRý
-ìíìýRUý-ìíéýRIýWKHý73,ýFDUGï

éï $GMXVWý5ìçéýIRUýëïå9ý506ï

èï ìëýG%ý6,1$'ýUHDGLQJýVKRXOGýEHý≤ýíïêèýµ9ï
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ALIGNMENT AND TEST PROCEDURES
5HFHLYHUý6TXHOFKý$GMXVWPHQW

ìï 3ODFHý-ìíèýRQý73,ýFDUGýWRýö21öýSRVLWLRQï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDýìý
N+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

êï &RQQHFWýDýìçýRKPýORDGýDQGýGLVWRUWLRQýDQDO\]HUýWRý
-ìíìýRUý-ìíéýRIýWKHý73,ýFDUGï

éï $GMXVWý5ìçéýIRUýëïå9ý506ýõVHHý)LJXUHýæðìëôï

èï 6HWýWKHý5)ýJHQHUDWRUýRXWSXWýIRUýèýG%ý6,1$'ï

çï $GMXVWý5ìëêýRQýWKHý73,ýFDUGýVRýWKHý5HFHLYHUýMXVWý
VTXHOFKHVïýý9HULI\ýRQý-ëñýSLQýéýõ73,B64B(1ôýIRUýDý
ORJLFýíýõáíïå9ý'&ôï

æï ,QFUHDVHýWKHý5)ýJHQHUDWRUýRXWSXWýXQWLOýWKHý5HFHLYHUý
XQVTXHOFKHVïýý5HDGLQJýVKRXOGýEHý
≤ýìíýG%ý6,1$'ïýý9HULI\ýRQý-ëñýSLQýéýIRUýDýORJLFýìýõ!ý
êïæ9ý'&ý±ìíøôï

5HFHLYHUý'DWDý/HYHOý$GMXVWPHQW

ìï 3ODFHý-ìíèýRQý73,ýFDUGýWRýö21öýSRVLWLRQï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDý
ìííý+]ýWRQHýDWý±ìýN+]ýGHYLDWLRQýIRUýëèýN+]ýFKDQð
QHOVýRUý±åííý+]ýIRUýìëïèýN+]ýFKDQQHOVï

êï ,QVHUWýWHVWýFDEOHVýLQWRý-ìííî-ìíêýRQýWKHý73,ýFDUGýDQGý
FRQQHFWýWRýDQý$&ýYROWPHWHUï

éï $GMXVWý5ìèéýWRýDFKLHYHýëåêýP9ý506ï

èï &RQQHFWýDQýRVFLOORVFRSHýSUREHýWRý-ëñýSLQýìíýDQGýYHUð
LI\ýIRUýDýìííý+]ýVTXDUHýZDYHýZLWKýí9ý'&ýWRýè9ý'&ý
OHYHOVýõèýPVýKLJKñýèýPVýORZôï

/RFDOý6SHDNHUî0LFURSKRQHý&KHFN

ìï 3ODFHý-ìíèýRQý73,ýFDUGýWRýö21öýSRVLWLRQï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDýìý
N+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

êï 3OXJýDý6SHDNHUî0LFURSKRQHýLQWRý-ìíìî-ìíëýRIýWKHý
73,ýFDUGýõVHHý)LJXUHýæðìëôï

éï $GMXVWý5ìçéýXQWLOýWKHýìýN+]ýWRQHýLVýKHDUGï
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6TXHOFKý(QDEOHý&KHFN

ìï 3ODFHý-ìíèýRQý73,ýFDUGýWRýö2))öýSRVLWLRQï

ëï ý$GMXVWý5ìçéýIRUýìîéýWXUQýFORFNZLVHýIURPýRIIï

êï &RQQHFWýDý6SNUî0LFýWRý-ìíìî-ìíéýRQýWKHý73,ýFDUGï

éï &RQQHFWýDýVKRUWLQJýZLUHýIURPý-ëñýSLQýêý
õ73,B64B(1ôýWRý-ëñýSLQýëêýõòìè9ý$&&ôï

èï 9HULI\ýìýN+]ýWRQHýLVýSUHVHQWýRQýVSHDNHUï

çï 'LVFRQQHFWýVKRUWLQJýZLUHýDQGýYHULI\ýìýN+]ýWRQHýLVý
QRWýSUHVHQWï

æï 3ODFHý-ìíèýRQý73,ýFDUGýWRýö21öýSRVLWLRQï

Figure 7-10   J2 - SQUELCH JUMPER

5HFHLYHUý'HVHQVHý&KHFN

ìï 3ODFHý-ìíèýRQý73,ýFDUGýWRýö21öýSRVLWLRQï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDýìý
N+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

êï &RQQHFWýDýìçýRKPýORDGýDQGýGLVWRUWLRQýDQDO\]HUýWRý
-ìíìýRUý-ìíéýRIýWKHý73,ýFDUGï

éï $GMXVWý5ìçéýIRUýëïå9ý506ï

èï $GMXVWýWKHý5)ýJHQHUDWRUýRXWSXWýIRUýìëýG%ý6,1$'ï
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ALIGNMENT AND TEST PROCEDURES
çï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

æï 6,1$'ýVKRXOGýGHJUDGHýDýPD[LPXPýRIýìýG%ýRUýWRýQRý
OHVVýWKDQýììýG%ý6,1$'ï

åï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

5HFHLYHUý0LVFHOODQHRXVý7HVWVýõ2SWLRQDOô

6HYHUDOýDGGLWLRQDOýWHVWVýPD\ýEHýSHUIRUPHGýRQýWKHý
8QLYHUVDOý6WDWLRQý5HFHLYHUýDVýOLVWHGýEHORZã

ìï 6LJQDOý'LVSODFHPHQWý%DQGZLGWK

ëï $GMDFHQWý&KDQQHOý5HMHFWLRQ

êï 2IIVHWý&KDQQHOý6HOHFWLYLW\

éï ,QWHUPRGXODWLRQý5HMHFWLRQ

èï 6SXULRXVý5HMHFWLRQ

çï $XGLRý5HVSRQVH

æï $XGLRý6HQVLWLYLW\

3HUIRUPýWKHý7HVWýGHVLUHGýXVLQJýWKHýDSSURSULDWHý5)ý
*HQHUDWRUVñýPRGXODWLRQýIUHTXHQFLHVýDQGýOHYHOVñý5ìçéý
OHYHOVýDQGýWHVWýSUREHVýIROORZLQJýWKHýODWHVWý7,$ýGRFXð
PHQWýPHDVXUHPHQWýSURFHGXUHVï

7.4.5  TRANSMIT AUDIO/DATA LEVEL ADJUST-
MENTS

127(ãýý$OOýDXGLRýJHQHUDWRUVýDQGýDXGLRýYROWPHWHUVýDUHý
XQEDODQFHGýXQOHVVýVSHFLILFDOO\ýVWDWHGýRWKHUZLVHï

$XGLRý'HYLDWLRQý/LPLWý$GMXVWPHQW

ìï $SSO\ýDýìýN+]ýWRQHýDWýðêýG%PýõèæåýP9ý506ôýWRý-ëñý
SLQýèï

ëï ,QVHUWý$&ýYROWPHWHUýWHVWýFDEOHVýLQWRý-ìííî-ìíêï

êï $GMXVWý5ëíëýIRUýíýG%PýõææèýP9ý506ôï

éï $SSO\ýDýìýN+]ýWRQHýDWýòæýG%Pýõìïæê9ý506ôýWRý-ëñý
SLQýèï

èï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

çï $GMXVWý8ëíæýZLWKýWKHý3J8Sî3J'QýDQGý&XU8Sîý
&XU'QýNH\VýWRýVHWýWKHýPD[LPXPýDOORZHGýGHYLDWLRQý
DWý±êïèýN+]ýõ±ëííý+]ôýIRUýëèýN+]ýFKDQQHOVýRUý±ìïèý
N+]ýõ±ìííý+]ôýIRUýìëïèýN+]ýFKDQQHOVïýýõ6HWýPRGXð
ODWLRQýDQDO\]HUý/3)ýVZLWFKýWRýêýN+]ïô

æï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

åï 5HPRYHýWKHýVLJQDOýIURPý-ëñýSLQýèï

5HSHDWý$XGLRý/HYHOý$GMXVWPHQW

ìï 3ODFHýMXPSHUý-ìíèýDQGý-ìíçýRQý73,ýFDUGýWRýö21öï

ëï $GMXVWýWKHý5)ýJHQHUDWRUýIRUýìííýµ9ýRXWSXWýZLWKýDýìý
N+]ýWRQHýDWý±êýN+]ýGHYLDWLRQï

êï ,QVHUWý$&ýYROWPHWHUýWHVWýFDEOHVýLQWRý-ìííî-ìíêï

éï $&ýOHYHOýVKRXOGýEHýíýG%PýõææèýP9ý506ôï

èï 3ODFHýMXPSHUý-ìíçýRQýWKHý73,ýWRýö2))öï

'DWDý/HYHOý$GMXVWPHQW

ìï $SSO\ýìííý+]ýDWýëêæýP9ý506ýWRý-ëñýSLQýçï

ëï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

êï $GMXVWý5ëêæýWRýDFKLHYHý±ìýN+]ýõ±ìííý+]ôýWUDQVPLWý
GHYLDWLRQïýýõ6HWýPRGXODWLRQýDQDO\]HUý/3)ýVZLWFKýWRý
êýN+]ïô

éï ý3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

$XGLRî'DWDý'HYLDWLRQý&KHFN

ìï $SSO\ýðìíýG%Pýõëêæ9ý506ôýDWýìííý+]ýWRý-ëñýSLQýçï

ëï $SSO\ýòìíýG%Pýõëïéè9ý506ôýDWýìýN+]ýWRý-ëñýSLQýèï

êï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

éï &KHFNýIRUýPHDVXUHGýGHYLDWLRQýRXWýRIýWKHýPRGXODWLRQý
DQDO\]HUýWRýEHý±éïèýN+]ýõ±ëííý+]ôïýýõ6HWýPRGXODWLRQý
DQDO\]HUý/3)ýWRýêýN+]ïô

èï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

çï 'LVFRQQHFWýDOOýFDEOHVï
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ALIGNMENT AND TEST PROCEDURES
+LJKý6SHHGý'DWDý&KHFN

ìï $SSO\ýíýG%PýDWýìýN+]ýWRý-ëñýSLQýåï

ëï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

êï 'HYLDWLRQýVKRXOGýPHDVXUHý±êýN+]ý±êííý+]ïýýõ6HWý
PRGXODWLRQýDQDO\]HUý/3)ýWRýìèýN+]ïô

éï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

èï ,QFUHDVHýWKHýIUHTXHQF\ýWRýèýN+]ï

çï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

æï 'HYLDWLRQýVKRXOGýPHDVXUHý±ëïèýN+]ý±êííý+]ï
õ±ëýWRý±ëïèýN+]ýIRUý1363$&ïô
õ6HWýPRGXODWLRQýDQDO\]HUý/3)ýWRýìèýN+]ïô

åï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

Figure 7-11   J2 - HIGH SPEED DATA JUMPER

+LJKý6SHHGý'DWDý(QDEOHý&KHFN

ìï &RQQHFWýDýVKRUWLQJýZLUHýIURPý-ëñýSLQýäýWRý-ëñýSLQýëìý
õVHHý)LJXUHýæðììôï

ëï 9HULI\ý7UDQVPLWý/('ýRQý,$&ýLVýö21öï

êï 5HPRYHýVKRUWLQJýZLUHï

éï 9HULI\ý7UDQVPLWý/('ýRQý,$&ýLVýö2))öï

/RFDOý6SHDNHUî0LFURSKRQHý&KHFN

ìï 3OXJýDý6SHDNHUî0LFURSKRQHýLQWRý-ìíìî-ìíëýRIýWKHý
73,ï

ëï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUï

êï 3UHVVýWKHýPLFURSKRQHý377ýDQGýVD\ýûIRXUûýORXGO\ý
LQWRýWKHýPLFURSKRQHï

éï 'HYLDWLRQýVKRXOGýPHDVXUHý±êýWRý±êïèýN+]ïýýõ6HWý
PRGXODWLRQýDQDO\]HUý/3)ýWRýêýN+]ïô

èï 5HOHDVHýWKHýPLFURSKRQHý377ï

çï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

æï 5HPRYHýWKHý6SHDNHUî0LFýIURPý-ìíìî-ìíëï

7UDQVPLWWHUý+XPýDQGý1RLVHý5DWLRýõ2SWLRQDOô

127(ãý$Qý+3åäíì$ýPRGXODWLRQýDQDO\]HUýLVýUHTXLUHGý
IRUýWKLVýWHVWï

ìï 2QýWKHýPRGXODWLRQýDQDO\]HUýSUHVVã
êííý+]ý+3)ñýêíííý+]ý/3)ñý)0ñ
3UHð'LVSOD\ñýæèíýµ6ñý$YJý506ý&DO
ïééñýG%

ëï 3UHVVýWKHýVSDFHýEDUýWRýNH\ýWKHýWUDQVPLWWHUýDQGýPHDð
VXUHýWKHý+XPýDQGý1RLVHý5DWLRïýý7KHýUHDGLQJýVKRXOGý
EHýáýðéèýG%ï

êï 3UHVVýWKHýVSDFHýEDUýWRýXQNH\ýWKHýWUDQVPLWWHUï

7.4.6  ALARM TEST

ìï 7KHý8QLYHUVDOý6WDWLRQýLVýQRZýLQý1RUPDOý2SHUDWLRQý
PRGHï

ëï 9HULI\ýE\ýWKHý73,ýFDUGýIURQWýSDQHOýLQGLFDWRUVýWKDWýQRý
DODUPVýKDYHýRFFXUUHGýõVHHý7DEOHýìðëôïýý6HHýWKHýODWHVWý
$FWLYHý8QLYHUVDOý6WDWLRQý$ODUPýFKDUWýIRUý73,ý'LVð
SOD\HGýDQGý/('ýGHILQLWLRQVï
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ALIGNMENT AND TEST PROCEDURES
)LJXUHýæðìëýýý73,ý&$5'ý$/,*10(17ý32,176ý',$*5$0
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ALIGNMENT AND TEST PROCEDURES
Figure 7-13   INTERFACE ALARM CARD ALIGNMENT POINTS
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ALIGNMENT AND TEST PROCEDURES
Figure 7-14   BATTERY REVERT TEST SETUP

Vs1
0-35V >60W

POWER SUPPLY

Vs2
0-40V @ 3A

POWER SUPPLY
I

B+

B-

023-2000-830
BASIC BOARD MODULE

TEMP
FAN CONTROL

ENABLE
ON

OFF

ACTIVE
LOAD

(+)
(-)

VCHGR
7.5 VISUAL CHECK

ìï 0DNHýVXUHýWKHýKHDWýVXQNýSDUWVýDUHýQRWýVKRUWHGýWRýWKHý
KHDWðVLQNï

ëï 9HULI\ýDOOýHOHFWURO\WLFýFDSDFLWRUVýDUHýLQVWDOOHGýFRUð
UHFWO\ï

êï &RQQHFWýíëêðëíííðåêíý%DWWHU\ý%DFNð8SýDVýVKRZQý
LQý)LJXUHýæðìéï

7.6 BATTERY REVERT TEST

ìï &RQQHFWýWKHýFLUFXLWýDVýVKRZQýLQý)LJXUHýæðìéï

ëï 7XUQýWKHýDFWLYHýORDGýWRýFXUUHQWýPRGHýDWýì$ï

êï 7XUQýHQDEOHýWRý2QñýEDWWHU\ýIDXOWý/('ýVKRXOGýEHýRQï

éï ,QFUHDVHý9VìýXQWLOã
WKHýUHOD\ýHQJDJHV
WKHýYROWDJHýLVýSUHVHQWýRQýWKHýDFWLYHýORDG
WKHýEDWWHU\ýIDXOWý/('ýLVýRIIï

7KLVýYROWDJHýZLOOýEHýëë9ý'&ý�íïè9ï

èï ,QFUHDVHý9VìýXQWLOã
WKHýUHOD\ýGLVHQJDJHV
WKHý/('ýOLJKWV
QRýYROWDJHýLVýSUHVHQWýDWýWKHýDFWLYHýORDGï

7KLVýYROWDJHýZLOOýEHýêì9ý'&ý�íïè9ï

çï 'HFUHDVHý96ìýXQWLOã
WKHýUHOD\ýHQJDJHV
WKHý/('ýJRHVýRXW
YROWDJHýLVýSUHVHQWýDWýWKHýDFWLYHýORDGï

7KLVýYROWDJHýZLOOýEHýëå9ý'&ý�íïè9ï

æï 6HWý9VìýWRýëçïè9ý'&ýDQGýWXUQýWKHýHQDEOHýOLQHýWRý
2))ïýý1RýYROWDJHýZLOOýEHýSUHVHQWýDWýWKHýDFWLYHýORDGï

åï 'HFUHDVHý9VìýXQWLOã
WKHýUHOD\ýGLVHQJDJHV
WKHý/('ýOLJKWV
QRýYROWDJHýLVýSUHVHQWýDWýWKHýDFWLYHýORDGï

7KLVýYROWDJHýZLOOýEHýìä9ý'&ý�íïè9ï

äï :LWKýWKHýHQDEOHýOLQHý2))ýPHDVXUHýFXUUHQWý,VñýLWý
VKRXOGýEHýOHVVýWKDQýëíýP$ï

ìíï5HYHUVHýWKHýSRODULW\ýRIý9Vì
6HWýWRýëçïè9ý'&
%%0ý(QDEOHý21

5HYHUVHý%DWWHU\ý/('ýZLOOýOLJKWýDQGý,VýVKRXOGýEHýOHVVý
WKDQýèíýP$ï

ììï'LVFRQQHFWýWKHýWHVWýVHWXSï
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ALIGNMENT AND TEST PROCEDURES
Figure 7-15   BATTERY CHARGER TEST SETUP

LM335

Vs2
0-40V @ 3A

POWER SUPPLYB+
B-

023-2000-830
BASIC BOARD MODULE

TEMP FAN CONTROL

ENABLE ON

OFF

ACTIVE
LOAD

(+)
(-)

VCHGR

1k
7.7 BATTERY CHARGER SECTION

ìï &RQQHFWý%DWWHU\ý%DFNXSý0RGXOHýDVýVKRZQýLQý)LJXUHý
æðìèï

ëï 6HWýWKHýDFWLYHýORDGýWRýí$ýDQGýVHWý9VëýWRýéí9ýDWýê$ï

êï $GMXVWý5ìéíýVRýWKHýYROWDJHýDWýWKHýDFWLYHýORDGýUHDGVý
ëæïèè9ý'&ý�íïì9ï

127(ãýý7KHýWHPSHUDWXUHýVHQVRUý/0êêèýKDVýWRýEHýDWý
ëë�&ýõURRPýWHPSHUDWXUHôï

éï ,QFUHDVHýWKHýDFWLYHýORDGýFXUUHQWýWRýìïå$ýDQGýYHULI\ý
YROWDJHýDWýWKHýORDGýLVýJUHDWHUýWKDQýëç9ï

127(ãýý7KHýIDQýFRQWUROýOLQHýZLOOýVWD\ýDWýí9ýXQWLOýWKHý
KHDWýVLQNýLVýDERYHýèí�&ï

èï 6HWýWKHýDFWLYHýORDGýFXUUHQWýWRý]HURñýVKXWýRIIý9VëýDQGý
GLVFRQQHFWýWKHý%%0ïýý*O\SWROý5ìéíï
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SERVICING
SECTION 8   SERVICING
8.1 INTRODUCTION

8.1.1  PERIODIC CHECKS

7KLVýUHSHDWHUýVKRXOGýEHýSXWýRQýDýUHJXODUýPDLQWHð
QDQFHýVFKHGXOHýDQGýDQýDFFXUDWHýSHUIRUPDQFHýUHFRUGý
PDLQWDLQHGïýý,PSRUWDQWýFKHFNVýDUHýUHFHLYHUýVHQVLWLYLW\ý
DQGýWUDQVPLWWHUýIUHTXHQF\ñýPRGXODWLRQñýDQGýSRZHUýRXWð
SXWïýý,WýLVýUHFRPPHQGHGýWKDWýUHSHDWHUýSHUIRUPDQFHýEHý
FKHFNHGýUHJXODUO\ýHYHQýWKRXJKýSHULRGLFýFKHFNVýDUHýQRWý
VSHFLILFDOO\ýUHTXLUHGýE\ýWKHý)&&ï

8.1.2  SURFACE-MOUNTED COMPONENTS

$ýODUJHýQXPEHUýRIýWKHýFRPSRQHQWVýXVHGýLQýWKLVý
UHSHDWHUýDUHýWKHýVXUIDFHðPRXQWHGýW\SHïýý6LQFHýWKHVHý
FRPSRQHQWVýDUHýUHODWLYHO\ýVPDOOýLQýVL]HýDQGýDUHýVROð
GHUHGýGLUHFWO\ýWRýWKHý3&ýERDUGñýFDUHýPXVWýEHýXVHGý
ZKHQýWKH\ýDUHýUHSODFHGýWRýSUHYHQWýGDPDJHýWRýWKHýFRPð
SRQHQWýRUý3&ýERDUGïýý6XUIDFHðPRXQWHGýFRPSRQHQWVý
VKRXOGýQRWýEHýUHXVHGýVLQFHýWKH\ýPD\ýEHýGDPDJHGýE\ý
WKHýXQVROGHULQJýSURFHVVïýý)RUýPRUHýLQIRUPDWLRQýRQý
UHSODFLQJýVXUIDFHðPRXQWHGýFRPSRQHQWVñýUHIHUýWRýWKHý
6XUIDFHð0RXQWHGý'HYLFHý+DQGERRNñý3DUWý1Rïýííìð
íèæçðííëï

8.1.3  SCHEMATIC DIAGRAMS AND COMPO-
NENT LAYOUTS

6FKHPDWLFýGLDJUDPVýDQGýFRPSRQHQWýOD\RXWVýRIý
WKHý3&ýERDUGVýXVHGýLQýWKLVýUHSHDWHUýDUHýORFDWHGýLQý6HFð
WLRQýìíïýý$ýFRPSRQHQWýORFDWRUýJXLGHýLVýDOVRýSURYLGHGý
IRUýERWKýWKHýVFKHPDWLFýDQGýERDUGýOD\RXWVýWRýDLGýLQý
FRPSRQHQWýORFDWLRQï

8.1.4  REPLACEMENT PARTS LIST

$ýUHSODFHPHQWýSDUWVýOLVWýFRQWDLQLQJýDOOýWKHýSDUWVý
XVHGýLQýWKLVýUHSHDWHUýLVýORFDWHGýLQý6HFWLRQýäïýý3DUWVýDUHý
OLVWHGýDOSKDýQXPHULFDOO\ýDFFRUGLQJýWRýGHVLJQDWRUïýý)RUý
LQIRUPDWLRQýRQýRUGHULQJýSDUWVñýUHIHUýWRý6HFWLRQýìïäï

8.1.5  TCXO MODULES NOT SERVICEABLE

7UDQVPLWýRUý5HFHLYHý7&;2VýDUHýQRWýILHOGýVHUð
YLFHDEOHýEHFDXVHýLIýDýSDUWýLVýFKDQJHGñýDýIDFWRU\ýUHFDOLð
EUDWLRQýPXVWýEHýSHUIRUPHGýWRýHQVXUHýWKDWýLWýVWD\Vý
ZLWKLQýLWVý±ìý330ýWROHUDQFHï

8.2 SYNTHESIZER SERVICING

8.2.1  INTRODUCTION

6\QWKHVL]HUýPDOIXQFWLRQVýFDQýEHýFDXVHGýE\ýQRý
9&2ýRXWSXWñýRUýWKHý9&2ýLVýXQORFNHGïýý7KHý9&2ýFDQý
EHýXQORFNHGýGXHýWRýDýEDGýV\QWKHVL]HUýFKLSñýDQýLQFRPð
SOHWHýV\QWKHVL]HUýSKDVHðORFNýORRSñýRUýEHFDXVHýWKHýV\Qð
WKHVL]HUýFKLSýLVýSURJUDPPHGýLQFRUUHFWO\ï

7RýPDNHýFHUWDLQýWKDWýWKHýV\QWKHVL]HUýFKLSýLVý
UHFHLYLQJýSURJUDPPLQJýGDWDñýSLQVýìæñýìåýDQGýìäýRIýWKHý
FKLSýVKRXOGýEHýPRQLWRUHGýGXULQJýSURJUDPPLQJïýý3LQý
ìæýõ(QDEOHôýZLOOýJRýIURPýDýKLJKýWRýDýORZýOHYHOïýý3LQýìåý
õ&ORFNôýZLOOýJRýIURPýORZýWRýKLJKýLQýQDUURZýSXOVHVïýý
3LQýìäýõ'DWDôýJRHVýIURPýKLJKýWRýORZýZLWKýZLGHUýGDWDý
SXOVHVï

:KHQýWKHý9&2ýLVýORFNHGñýWKHýORFNýGHWHFWýOLQHýRIý
WKHýV\QWKHVL]HUýSLQýëýLVýKLJKýZLWKýYHU\ýQDUURZýQHJDð
WLYHðJRLQJýSXOVHVïýý7KHVHýSXOVHVýEHFRPHýZLGHUýZKHQý
WKHý9&2ýLVýRXWýRIýORFNïýý:KHQýWKLVýXQORFNýFRQGLWLRQý
H[LVWVýHLWKHUýLQýWKHý([FLWHUý9&2ýRUýWKHý5HFHLYHUý9&2ñý
LWýLVýUHOD\HGýE\ýWKHý5)ý,QWHUIDFHýERDUGýDQGýLVýGHWHFWHGý
E\ýWKHý03&ýYLDýWKHý5)ý'DWDýOLQHVïýý7KHý03&ýWKHQý
GRHVýQRWýDOORZýWKHýWUDQVPLWWHUýWRýNH\ýDQGýWKHýUHFHLYHUý
FDQQRWýXQVTXHOFKï

:KHQýWKHý9&2ýLVýXQORFNHGñýWKHýI5ýDQGýI9ýLQSXWVý
WRýWKHýSKDVHýGHWHFWRUýDUHýQRWýLQýSKDVHýõUHIHUýWRý6HFWLRQVý
çïìïìëýDQGýçïëïèôïýý7KHýSKDVHýGHWHFWRUýLQýWKHýV\QWKHð
VL]HUýWKHQýFDXVHVýWKHý9&2ýFRQWUROýYROWDJHýWRýJRýWRýWKHý
KLJKýRUýORZýHQGýRIýLWVýRSHUDWLQJýUDQJHýõ7[ý9&2ýíýRUý
ä9ñý5[ý9&2ýíýRUýìå9ôïýý7KLVýLQýWXUQýFDXVHVýWKHý9&2ý
WRýRVFLOODWHýDWýWKHýKLJKýRUýORZýHQGýRIýLWVýUDQJHï

$VýVKRZQýLQý)LJXUHVýçðìýDQGýçðéñýDýORRSýLVý
IRUPHGýE\ýWKHý9&2ñýEXIIHUñýIUHTXHQF\ýLQSXWýõ),1ôýDQGý
WKHýSKDVHýGHWHFWRUýRXWSXWýõ3'ý287ôïýý7KHUHIRUHñýLIý
DQ\ýRIýWKHVHýFRPSRQHQWVýEHJLQýWRýPDOIXQFWLRQñý
LPSURSHUýVLJQDOVýDSSHDUýWKURXJKRXWýWKHýORRSïýý+RZð
HYHUñýFRUUHFWýRSHUDWLRQýRIýWKHýFRXQWHUVýFDQýVWLOOýEHýYHULð
ILHGýE\ýPHDVXULQJýWKHýLQSXWýDQGýRXWSXWýIUHTXHQFLHVýWRý
FKHFNýWKHýGLYLGHýQXPEHUï

3URFHHGýDVýIROORZVýWRýFKHFNýWKHýLQSXWýDQGýRXWSXWý
VLJQDOýRIýWKHýV\QWKHVL]HUýPRGXOHVýWRýGHWHUPLQHýLIýWKH\ý
DUHýRSHUDWLQJýSURSHUO\ï
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SERVICING
8.2.2  TCXO MODULE

&KHFNýWKHýVLJQDOýDWý7&;2ñýSLQýèïýý,WýVKRXOGýEHý
ìæïèý0+]ýIRUý<ëíìýDQGý<éíìýDWýDýOHYHOýRIýDSSUR[Lð
PDWHO\ýê9ý3ð3ïýý,IýWKHý7&;2ýLVýGHIHFWLYHñýLWýLVýQRWýVHUð
YLFHDEOHýDQGýPXVWýEHýUHSODFHGýZLWKýDýQHZýXQLWýDVý
GHVFULEHGýLQý6HFWLRQýåïìïèï

0HDVXUHýWKHýVLJQDOýDWýSLQýëíýõ5HIý,QôýRIýWKHýV\Qð
WKHVL]HUýFKLSïýý,WýZLOOýEHýDSSUR[LPDWHO\ýì9ý3ð3ïýý,IýWKHý
VLJQDOýLVýORZýKHUHñýWKHý7&;2ýEXIIHUýFLUFXLWýPD\ýEHý
GHIHFWLYHï

8.2.3  VOLTAGE CONTROLLED OSCILLATOR 
(VCO)

&KHFNýIRUý9&2ýRXWSXWýVLJQDOýZLWKýDýKLJKýLPSHGð
DQFHý5)ýYROWPHWHUïýý,IýWKHUHýLVýQRýRXWSXWýVLJQDOñýRUýLIý
WKHýIUHTXHQF\ýLVýJUHDWO\ýRIIñýWKHý9&2ýLVýGHIHFWLYHï

1H[WñýPRQLWRUýWKHýVLJQDOýOHYHOýDWýSLQýììýõ)ý,QôýRIý
WKHýV\QWKHVL]HUýFKLSïýý,IýWKHýVLJQDOýLVýOHVVýWKDQý
ìííýP9ý3ð3ñýWKHý9&2ýEXIIHUýLVýGHIHFWLYHï

/RFNý'HWHFWRU

:KHQýWKHý9&2ýLVýORFNHGýRQýIUHTXHQF\ñýWKHýZDYHð
IRUPýDWýSLQýëýõ/RFNý'HWôýVKRXOGýEHýDVýIROORZVïýý:KHQý
WKHý9&2ýLVýXQORFNHGñýWKHýQHJDWLYHðJRLQJýSXOVHVý
VKRXOGýEHýPXFKýZLGHUýWKDQýWKRVHýVKRZQýLQý)LJXUHýåðìïýý
,IýWKHýORFNýGHWHFWýFLUFXLWýLVýRSHUDWLQJýSURSHUO\ñýFKHFNý
SUHVFDOHUýLQSXWýSLQýììýõ)ý,Qôï

7KHýRSHUDWLRQýRIýWKHý1ýDQGý$ýFRXQWHUVýFDQýEHý
REVHUYHGýE\ýPRQLWRULQJýSLQVýìçýDQGýìäïýý3LQýìçýõI9ôý
HTXDOVýILQý÷ýõçé1ò$ôý ýçïëèýN+]ýLIýWKHýV\QWKHVL]HUýLVý
ORFNHGïýý3LQýäýLVýWKHýPRGXOXVýFRQWUROýVLJQDOï

Figure 8-1   LOCK DETECT WAVEFORM

0RGXOXVý&RQWUROý6LJQDO

ìï 7KHýIUHTXHQF\ýRIýWKHýPRGXOXVýFRQWUROýVLJQDOýRQý
7(67ýìñýSLQýäýVKRXOGýEHýHTXDOýWRýWKHý1ýFRXQWHUýRXWð
SXWýIUHTXHQF\ýõHLWKHUýLQýRUýRXWýRIýORFNôïýý:KHQýWKHý
9&2ýLVýLQýORFNñýWKLVýIUHTXHQF\ýVKRXOGýEHýçïëèýN+]ï

ëï 7KHýGXW\ýF\FOHýRIýWKHýPRGXOXVýFRQWUROýVLJQDOýGHWHUð
PLQHVýWKHýGLYLGHýQXPEHUýRIýWKHýSUHVFDOHUïýý7KHýGXW\ý
F\FOHýõ7ìý÷ý7ëôýVKRXOGýEHýDVýIROORZVã

7ìý÷ý7ëý ý$ý&QWUý'LYý1Rý÷ý1ý&QWUý'LYý1R
7ëý ýìçíýµVýZKHQýORFNHGï

Figure 8-2   MODULUS CONTROL WAVEFORM

,IýWKHýPRGXOXVýFRQWUROýVLJQDOýLVýQRWýFRUUHFWñýWKHý
V\QWKHVL]HUýPD\ýEHýGHIHFWLYHýRUýWKHýORJLFýPD\ýQRWýEHý
SURJUDPPLQJýWKHýFRUUHFWýGLYLGHýQXPEHUï

8.2.4  INTERNAL PRESCALER

&KHFNLQJý3UHVFDOHUý'LYLGHý1XPEHU

7KHýSUHVFDOHUýGLYLGHýQXPEHUýFDQýEHýFKHFNHGýE\ý
PHDVXULQJýWKHýLQSXWýDQGýRXWSXWýIUHTXHQFLHVïýý7KHýSUHVð
FDOHUýGLYLGHýQXPEHUýFDQýEHýFDOFXODWHGýDVýIROORZVïýýõ$ý
DQGý1ýFRXQWHUýGLYLGHýQXPEHUVýDUHýFDOFXODWHGýDVý
GHVFULEHGýLQý6HFWLRQýåïëïèïô

3UHVFDOHUý'LYLGHý1XPEHUý ý
ýýýýýçéýòýõ$ý&QWUý'LYý1Rý÷ý1ý&QWUý'LYý1Rô

([DPSOHãýéèíïëèíý0+]ýõUHFHLYHô

3UHVFDOHUý'LYý1Rý ýçéýòýõéíý÷ýéäçôý ýçéïíåíçéè

í9

ìíXVî',9ýýýë9î',9

åíXV

èíQV

7ë

7ì

í9

ìíXVî',9ýýýë9î',9
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SERVICING
0HDVXUHýWKHýSUHVFDOHUýLQSXWýIUHTXHQF\ýDWýILQñýSLQý
ììïýý7KHQýPHDVXUHýWKHýRXWSXWýIUHTXHQF\ýDWý7(67ýëñý
SLQýìêýDQGýFDOFXODWHýWKHýGLYLGHýQXPEHUïýý,IýWKHý9&2ýLVý
QRWýORFNHGýRQýIUHTXHQF\ñýWKHýGLYLGHýQXPEHUýVKRXOGý
VWLOOýEHýFRUUHFWïýý7KHýPHDVXUHGýIUHTXHQFLHVýPD\ýQRWýEHý
H[DFWO\ýDVýFDOFXODWHGýGXHýWRýFRXQWHUýDFFXUDF\ýDQGýUHVð
ROXWLRQýOLPLWDWLRQVï

127(ãýý7KHýFRXQWHUýVKRXOGýEHýFRQQHFWHGýWRýDýKLJKý
VWDELOLW\ýUHIHUHQFHýRVFLOODWRUï

([DPSOHãýéèíïëèíý0+]ý9&2ýORFNHGýRQýIUHTXHQF\

êäæïêýõSLQýììôý÷ýçïëýõSLQýìêôý ýçéïíåíçéè

8.2.5  CALCULATING  "N " AND  "A " COUNTER 
DIVIDE NUMBERS

û1ûý&RXQWHU

1ý&RXQWHUý'LYLGHý1XPEHUý 
ýýýýý,QWHJHUýõ9&2ý)UHTïýõ0+]ôý÷ýíïéô

çïëèýN+]ýõçéôý÷ýìý0+]ý ýíïé

(;$03/(ãýéèíïíëèý0+]ýõUHFHLYHô

9&2ýIUHTý ýéèíïíëèýòýèëïäèý ýèíëïäæèý0+]
1ý&QWUý'LYý1Rý ýèíëïäæèý÷ýíïéý ýìëæïéêæè
,QWHJHUýõZKROHýQRïôýRIýìëèæïéêæèý ýýìëèæ

(;$03/(ãýéèíïëèíý0+]ýõWUDQVPLWô

1ý&QWUý'LYý1Rý ýéèíïëèíý÷ýíïéý ýììëèïçëè
,QWHJHUýõZKROHýQRïôýRIýììëèïçëèý ýììëèý

û$ûý&RXQWHU
$ý&RXQWHUý'LYLGHý1XPEHUý 
õ9&2ýIUHTýõ0+]ôý÷ýïííçëèôýðýõ1ý&QWUý'LYý1Rý[ýçéô

(;$03/(ãýéèíïíëèý0+]ýõUHFHLYHô

$ý&QWUý'LYý1Rý ýõèíëïäæèý÷ýïííçëèôýðýõìëèæý[ýçéô
ýýýýýýýýýýýýýýýýýýýý ýåíñéæçýðýåíñééå
ýýýýýýýýýýýýýýýýýýýý ýëå
8-3
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$ý&QWUý'LYý1Rý ýõéèíïëèíý÷ýïííçëèôýðýõììëèý[ýçéô
ýýýýýýýýýýýýýýýýýýýý ýæëñíéíýðýæëñííí
ýýýýýýýýýýýýýýýýýýýý ýéí

8.3 RECEIVER SERVICING

7RýLVRODWHýDýUHFHLYHUýSUREOHPýWRýDýGHIHFWLYHýVHFð
WLRQñýVWDUWýE\ýFKHFNLQJýWKHý'&ýYROWDJHVýVKRZQýLQý6HFð
WLRQýæïìïëýDQGýRQýWKHýVFKHPDWLFýGLDJUDPýõ6HFWLRQýìíôïýý
,IýWKDWýGRHVýQRWýLQGLFDWHýWKHýSUREOHPñýSHUIRUPýWKHýSHUð
IRUPDQFHýWHVWVýLQý6HFWLRQýæïìýWRýLVRODWHýWKHýSUREOHPïýý,Iý
WKHýV\QWKHVL]HUýLVýRXWýRIýORFNñýWKHýUHFHLYHUýLVýDOVRýQRQð
IXQFWLRQDOýEHFDXVHýWKHýILUVWýLQMHFWLRQýDQGý,)ýVLJQDOVý
ZLOOýEHýLQFRUUHFWï

8.4 TRANSMITTER SERVICING

7RýLVRODWHýDýWUDQVPLWWHUýSUREOHPýWRýDýGHIHFWLYHý
VHFWLRQñýVWDUWýE\ýFKHFNLQJýWKHý'&ýYROWDJHVýVKRZQýLQý
6HFWLRQVýæïëïëýDQGýæïêïëýDQGýRQýWKHýVFKHPDWLFýGLDJUDPý
õ6HFWLRQýìíôïýý,IýWKDWýGRHVýQRWýLQGLFDWHýWKHýSUREOHPñý
SHUIRUPýWKHýSHUIRUPDQFHýWHVWVýLQý6HFWLRQýæïéïìýWRýLVRð
ODWHýWKHýSUREOHPïýý,IýWKHýV\QWKHVL]HUýLVýRXWýRIýORFNñýWKHý
H[FLWHUýLVýDOVRýQRQIXQFWLRQDOýEHFDXVHýWKHýVRIWZDUHýZLOOý
QRWýDOORZýWKHýUHSHDWHUýWRýWUDQVPLWï

8.5 POWER SUPPLY SERVICING

7KHýSRZHUýVXSSO\ýLVýDýVZLWFKýPRGHýW\SHýZLWKý
YHU\ýKLJKýYROWDJHVïýý,WýLVýUHFRPPHQGHGýWKDWýWKHýSRZHUý
VXSSO\ýEHýUHWXUQHGýWRýWKHýIDFWRU\ýIRUýVHUYLFLQJýõVHHý
6HFWLRQýìïåôïýý&XVWRPHUVýWKDWýGHVLUHýWRýGRýWKHLUýRZQý
UHSDLUVýFDQýUHIHUýWRý6HFWLRQýìíï
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SERVICING
Figure 8-3   POWER SUPPLY REAR VIEW

Figure 8-4   POWER SUPPLY FRONT VIEW
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SERVICING
8.6 CHIP COMPONENT IDENTIFICATION

8.6.1  CERAMIC CHIP CAPACITORS

&HUDPLFýFKLSýFDSDFLWRUVýDUHýLGHQWLILHGýXVLQJý
HLWKHUýDQý$PHULFDQýRUý-DSDQHVHý(,$ýVWDQGDUGïýý7KHý
YDOXHVýIRUýERWKýVWDQGDUGVýDUHýVKRZQýLQý7DEOHýåðëïýý

$PHULFDQý(,$ý6WDQGDUG

8VHVýDýVLQJOHýOHWWHUýRUýQXPEHUýWRýLQGLFDWHýWKHý
YDOXHñýDQGýWKHýFRORUýRIýWKLVýOHWWHUýRUýQXPEHUýWRýLQGLFDWHý
WKHýPXOWLSOLHUïýý

-DSDQHVHý(,$ý6WDQGDUG

8VHVýDýOHWWHUýWRýLQGLFDWHýWKHýYDOXHýIROORZHGýE\ýDý
QXPEHUýWRýLQGLFDWHýWKHýPXOWLSOLHUïýý

([DPSOHãýìèýS)ýFDSDFLWRU

$PHULFDQýðý6LQJOHý%ODFNýû(ûý
-DSDQHVHýðû(ìû

7KHý-DSDQHVHý(,$ý6WDQGDUGýPD\ýDOVRýXWLOL]HýDýEDUý
WRýLQGLFDWHýWKHýWHPSHUDWXUHýFRHIILFLHQWïýý

([DPSOHãýý$ëýðýìííýS)ý132

;;ý ý132 ;;ý ý1ìèí ;;ý ý1ëëí

;;ý ý1êêí ;;ý ý1éæí ;;ý ý1æèí

_;;ý ý;æ5

8.6.2  TANTALUM CHIP CAPACITORS
(510-26XX-XXX)

7DQWDOXPýFKLSýFDSDFLWRUýLGHQWLILFDWLRQýYDULHVý
ZLWKýYHQGRUýDQGýSK\VLFDOýVL]Hïýý7KHýSRVLWLYHýõòôýHQGýLVý
XVXDOO\ýLQGLFDWHGýE\ýDýFRORUHGýERDUGýRUýEHYHOHGýHGJHïýý
7KHýYDOXHýDQGýYROWDJHýPD\ýEHýLQGLFDWHGýE\ýSULQWLQJýRQý
WKHýFDSDFLWRUýRUýE\ýXVLQJýDýVSHFLDOýFRGHï

8.6.3  CHIP INDUCTORS (542-9000-XXX)

7KUHHýFRORUHGýGRWVýDUHýXVHGýWRýLQGLFDWHýWKHýYDOXHý
RIýFKLSýLQGXFWRUVïýý7KHýWZRýGRWVýRQýWKHýOHIWýVLGHýLQGLð
FDWHýWKHýILUVWýDQGýVHFRQGýGLJLWVýRIýWKHýYDOXHýLQýQDQRð
+HQULHVñýDQGýWKHýVLQJOHýGRWýRQýWKHýULJKWýVLGHýLQGLFDWHVý
WKHýPXOWLSOLHUýõVHHý7DEOHýåðìôïýý

([DPSOHãýý'RWVýðý%URZQð%ODFNð5HG

ìíýQ+ý[ýìííý ýìíííýQ+ýõìïíýµ+ô

7KHýODVWýWKUHHýGLJLWVýRIýWKHýSDUWýQXPEHUýDUHýDOVRý
WKHýYDOXHýDQGýPXOWLSOLHUïýý7KHýPXOWLSOLHUýGLJLWVýDUHý
VKRZQýLQý7DEOHýåðìï

8.6.4  CHIP RESISTORS

7KHýYDOXHýRIýFKLSýUHVLVWRUVýLVýLQGLFDWHGýE\ýDýQXPð
EHUýSULQWHGýRQýWKHýUHVLVWRUïýý$ýêðGLJLWýQXPEHUýLVýXVHGý
WRýLGHQWLI\ý±èøýDQGý±ìíøýUHVLVWRUVñýDQGýDýéðGLJLWý
QXPEHUýLVýXVHGýWRýLGHQWLI\ý±ìøýUHVLVWRUVï

7KHýêðGLJLWýQXPEHUýXVHGýWRýLGHQWLI\ý±èøýDQGý
±ìíøýUHVLVWRUVýFRUUHVSRQGVýWRýWKHýODVWýêðGLJLWVýRIýWKHý
(ï)ïý-RKQVRQýSDUWýQXPEHUïýý7KLVýQXPEHUýLVýGHULYHGýDVý
VKRZQï
([DPSOHã

ëæê ëæNýRKP
êêä êïêýRKP

6RPHýUHVLVWRUVýZLWKýDý±ìøýWROHUDQFHýDUHýLGHQWLð
ILHGýE\ýDýéðGLJLWýQXPEHUýDQGýRWKHUVýPD\ýQRWýKDYHýDý
PDUNLQJïýý:KHQýLGHQWLILHGýZLWKýDýéðGLJLWýQXPEHUñýWKHý
ILUVWýWKUHHýGLJLWVýDUHýWKHýYDOXHýDQGýWKHýIRXUWKýLVýWKHý
PXOWLSOLHUï

([DPSOHãýýèæçì èïæçNýRKP

Figure 8-5   3-DIGIT RESISTOR

0 = 0

MultiplierValue in ohms

XXX

1 = 10
2 = 100
3 = 1k
4 = 10k
5 = 100k
6 = 1M
7 = 10M
8 = 0.01
9 = 0.1
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SERVICING
8.6.5  CHIP TRANSISTORS AND DIODES

6XUIDFHýPRXQWHGýWUDQVLVWRUVýDQGýGLRGHVýDUHýLGHQð
WLILHGýE\ýDýVSHFLDOýQXPEHUýWKDWýLVýVKRZQýLQýDýWDEOHýRQý
6HFWLRQýìíï

8.7 BERYLLIUM PRODUCT WARNING

4èíìñý4èíëñý4èíêñý5èìäñý5èêåýDQGý5ççåýLQýWKHý
3RZHUý$PSOLILHUýFRQWDLQý%HU\OOLXPýõ%H2ôïýý,QKDODWLRQý
RIýGXVWýRUýIXPHVýPD\ýFDXVHýVHULRXVýFKURQLFýOXQJýGLVð
HDVHïýý5HIHUýWRýWKHý0DWHULDOý6DIHW\ý'DWDý6KHHWVýIRUýIXUð
WKHUýGHWDLOVï

8.8 GRAFOIL REPLACEMENT PROCEDURE

:KHQýUHSODFLQJýDýGHYLFHýWKDWýXVHVý*UDIRLOýIRUýWKHý
WKHUPDOýLQWHUIDFHñýWKHý*UDIRLOýPXVWýEHýUHSODFHGïýý7KHý
ROGý*UDIRLOýPXVWýEHýFRPSOHWHO\ýUHPRYHGýIURPýWKHý
KHDWVLQNïýý7RýDYRLGýVFXIILQJýWKHýKHDWVLQNýDýSODVWLFý
VFUDSHUýõHïJïýWXQLQJýWRROôýVKRXOGýEHýXVHGýWRýUHPRYHýWKHý
ROGý*UDIRLOï

Table 8-1   CHIP INDUCTOR IDENTIFICATION

&RORU ìVWý'LJLW ëQGý'LJLW 0XOWLSOLHU
õ/DVWý31ý'LJLWô

%ODFN í í ìýõæô

%URZQ ì ì ìíýõåô

5HG ë ë ìííýõäô

2UDQJH ê ê ìíííýõíô

<HOORZ é é ìíñíííýõìô

*UHHQ è è ìííñíííýõëô

%OXH ç ç ððð

9LROHW æ æ ððð

*UD\ å å ððð

:KLWH ä ä íïìýõçô
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Table 8-2   CERAMIC CHIP CAP 
IDENTIFICATION

$PHULFDQý(,$ý6WDQGDUG -DSDQHVHý(,$ý6WDQGDUG

)LUVWý/HWWHUî
1XPEHU

9DOXHýõS)ô
)LUVWý/HWWHUî
1XPEHU

9DOXHýõS)ô

$
%
&
'
(
+
,
-
.
/
1
2
5
6
7
9
:
;
<
=
ê
é
æ
ä

ìí
ìì
ìë
ìê
ìè
ìç
ìå
ëí
ëë
ëé
ëæ
êí
êê
êç
êä
éê
éæ
èì
èç
çë
çå
æè
åë
äì

$
%
&
'
(
)
*
+
-
.
/
0
1
3
4
5
6
7
8
9
:
;
<
=

ìïí
ìïì
ìïë
ìïê
ìïè
ìïç
ìïå
ëïí
ëïë
ëïé
ëïæ
êïí
êïê
êïç
êïä
éïê
éïæ
èïì
èïç
çïë
çïå
æïè
åïë
äïì

&RORU 0XOWLSOLHU
6HFRQG
1XPEHU

0XOWLSOLHU

2UDQJH íïì í ì

%ODFN ì ì ìí

*UHHQ ìí ë ìíí

%OXH ìíí ê ìííí

9LROHW ìííí é ìíñííí

5HG ìíñííí è ìííñííí



SECTION 9   PARTS LIST
SYMBOL PART
NUMBER DESCRIPTION NUMBER

VIKING VX 400 MHz UNIVERSAL STATION
PART NO. 242-20X4-313

A 003 400-430 MHz PA/RFIB assem 023-2034-932
A 003 430-470 MHz PA/RFIB assem 023-2044-932
A 003 475-512 MHz PA/RFIB assem 023-2054-932
A 006 400-430 MHz Rx/Tx assembly 023-2034-836
A 006 430-470 MHz Rx/Tx assembly 023-2044-836
A 006 475-512 MHz Rx/Tx assembly 023-2054-836
A 010 2000 series power supply 023-2000-800

HW0016-32 machine panhead philips 575-1606-012

MP033 PA hold down bracket 017-2210-032

PA002 Third Party Interface assem 023-2000-390
PA003 Interface Alarm Card assem** 023-2000-350
PA004 Station enclosure assembly 023-2000-200

W 013 AC power cord 6’7" 597-1001-013

**Requires Application Engineering authorization to 
purchase.

110W UHF PA/RFIB MODULE
PART NO. 023-20X4-932

A 002 403-470 MHz 175W circulator 585-0590-006
A 002 470-524 MHz 175W circulator 585-0590-007
A 004 PA - Rx/Tx 20-cond ribbon 023-2000-190
A 005 PA - Rx/Tx 20-cond ribbon 023-2000-190
A 008 7.25" cable N-BNC 597-3003-292
A 009 PA RF input coax assembly 597-3002-031
A 011 UHF LPF Rptr to Final 023-2004-600
A 501 UHF feedback top 023-2004-530
A 502 UHF feedback top 023-2004-530
A 503 UHF feedback top 023-2004-530

C 001 1000 pF ±20% 1kV feedthru 510-3149-102
C 002 1000 pF ±20% 1kV feedthru 510-3149-102
C 003 1000 pF ±20% 1kV feedthru 510-3149-102
C 004 1000 pF ±20% 1kV feedthru 510-3149-102

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 005 1000 pF ±20% 1kV feedthru 510-3149-102
C 006 1000 pF ±20% 1kV feedthru 510-3149-102
C 007 1000 pF ±20% 1kV feedthru 510-3149-102
C 008 1000 pF ±20% 1kV feedthru 510-3149-102
C 009 1000 pF ±20% 1kV feedthru 510-3149-102
C 010 1000 pF ±20% 1kV feedthru 510-3149-102
C 011 1000 pF ±20% 1kV feedthru 510-3149-102
C 012 1000 pF ±20% 1kV feedthru 510-3149-102
C 013 1000 pF ±20% 1kV feedthru 510-3149-102

C 527 9.1 pF ±5% NPO 1206 chip 510-3602-919
(400-430 MHz)

C 528 47 pF ±5% 250V mica 510-0220-470
(400-430 MHz)
39 pF ±5% 250V mica 510-0220-390
(430-512 MHz)

C 529 47 pF ±5% 250V mica 510-0220-470
(400-430 MHz)
39 pF ±5% 250V mica 510-0220-390
(430-512 MHz)

C 541 68 pF ±5% 250V mica 510-0220-680
(400-430 MHz)
43 pF ±5% 250V mica 510-0220-430
(430-512 MHz)

C 542 68 pF ±5% 250V mica 510-0220-680
(400-430 MHz)
43 pF ±5% 250V mica 510-0220-430
(430-512 MHz)

C 543 18 pF ±5% 250V mica 510-0220-180
(400-430 MHz)
22 pF ±5% 250V mica 510-0220-220
(430-470 MHz)
16 pF ±5% 250V mica 510-0220-160
(475-512 MHz)

C 546 9.1 pF hi Q .110 cube 510-3663-919
(400-430 MHz)

C 547 47 pF ±5% 250V mica 510-0220-470
(400-430 MHz)
51 pF ±5% 250V mica 510-0220-510
(430-512 MHz)

C 548 47 pF ±5% 250V mica 510-0220-470
(400-430 MHz)
51 pF ±5% 250V mica 510-0220-510
(430-512 MHz)
9-1
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PARTS LIST
SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 560 68 pF ±5% 250V mica 510-0220-680
(400-430 MHz)
82 pF ±5% 250V mica 510-0220-820
(430-470 MHz)
47 pF ±5% 250V mica 510-0220-470
(475-512 MHz)

C 561 68 pF ±5% 250V mica 510-0220-680
(400-430 MHz)
82 pF ±5% 250V mica 510-0220-820
(430-470 MHz)
47 pF ±5% 250V mica 510-0220-470
(475-512 MHz)

C 562 18 pF ±5% 250V mica 510-0220-180
(400-430 MHz)
22 pF ±5% 250V mica 510-0220-220
(430-470 MHz)
10 pF ±5% 250V mica 510-0220-100
(475-512 MHz)

C 565 9.1 pF hi Q .110 cube 510-3663-919
(400-430 MHz)

C 568 47 pF ±5% 250V mica 510-0220-470
(400-430 MHz)
51 pF ±5% 250V mica 510-0220-510
(430-512 MHz)

C 569 47 pF ±5% 250V mica 510-0220-470
(400-430 MHz)
51 pF ±5% 250V mica 510-0220-510
(430-512 MHz)

C 579 68 pF ±5% 250V mica 510-0220-680
(400-430 MHz)
82 pF ±5% 250V mica 510-0220-820
(430-470 MHz)
47 pF ±5% 250V mica 510-0220-470
(475-512 MHz)

C 580 68 pF ±5% 250V mica 510-0220-680
(400-430 MHz)
82 pF ±5% 250V mica 510-0220-820
(430-470 MHz)
47 pF ±5% 250V mica 510-0220-470
(475-512 MHz)

C 581 18 pF ±5% 250V mica 510-0220-180
(400-430 MHz)
22 pF ±5% 250V mica 510-0220-220
(430-470 MHz)
10 pF ±5% 250V mica 510-0220-100
(475-512 MHz)

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 603 11 pF ±5% NPO 1206 chip 510-3602-110
(400-430 MHz)

C 604 12 pF hi Q .110 cube 510-3663-120
(400-430 MHz)

C 605 12 pF hi Q .110 cube 510-3663-120
(400-430 MHz)

EP500 Jumper RF power detect 016-2228-015

HW003 5/8-24 x 0.094 hex nut NPB 560-9079-028
HW004 5/8 x 0.02 lockwasher int CPS 596-9119-028

J 001 2-pin lock receptacle #22 515-9032-232
J 002 2-pin lock receptacle #22 515-9032-232

L 501 3T 0.250 ID air core 542-0020-093
L 502 3T 0.250 ID air core 542-0020-093
L 503 3T 0.250 ID air core 542-0020-093

PA001 110W PA mechanical assem 023-2004-732
PA008 RF Interface board assembly 023-2008-110
PA009 110W 400-430 MHz PA 023-2034-500

110W 430-470 MHz PA 023-2044-500
110W 470-512 MHz PA 023-2054-500

PA010 UHF Fwd/Rev Power Detect 023-2004-660

Q 501* 100W UHF RF power amp 576-0006-119
Q 502* 100W UHF RF power amp 576-0006-119
Q 503* 100W UHF RF power amp 576-0006-119

R 519* 100 ohm 20W flange mount 569-5001-001
R 538* 100 ohm 100W flange mount 569-5001-002
R 668* 50 ohm 250W flange mount 569-5001-003

U 501 13W pwr mod 430-470 MHz 544-4001-065
13W pwr mod 470-512 MHz 544-4001-068

STATION ENCLOSURE ASSEMBLY
PART NO. 023-2000-200

A 004 Shelf power harness assembly 023-2000-165
A 005 High speed data bus harness 023-2000-170
A 006 Input/Output harness assem 023-2000-175
A 007 Alarm harness assembly 023-2000-180
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PARTS LIST
SYMBOL PART
NUMBER DESCRIPTION NUMBER

A 008 RF input harness assembly 023-2000-185
A 009 Controller backplane card 023-2000-210
A 010 External connector board 023-2000-220
A 011 Power supply filter board 023-2000-250

CH017 Chassis 017-2210-080

EP001 Ferrite bead 517-2002-008
EP002 Ferrite bead 517-2002-009
EP010 3/8" heat shrink tubing 042-0241-556
EP011 3/8" heat shrink tubing 042-0241-556

HW0136-32 machine panhead philips 575-1606-014
HW0146-32 panhead philips ZPS 575-1606-012
HW0168-32 panhead philips ZPS 575-1608-012
HW01710-32 machine panhead phil 575-1610-016
HW0186-19 panhead philips ZPS 575-5606-008
HW0196-32 machine flathead philips 575-8206-016
HW0206-32 x 0.094 nut 560-1106-010
HW0218-32 socket head shield screw 575-9078-106
HW0228 x 0.032 flat washer NPB 596-2408-012
HW023#10 flat washer NPB 596-1410-016
HW0241/2" cable clamp 572-0001-007
HW025Ratcheting flat wire 572-0011-005
HW026Floating connector shield 018-1007-028
HW027Floating connector cushion 018-1132-150
HW029Speed nut 0.093 stud 537-0002-004
HW0304-40 shield screw 575-9078-105
HW031Lens, adhesive 574-3002-115
HW0326-32 machine panhead philips 575-1606-024
HW0336 x 0.018 lockwasher 596-1106-009
HW036High vinyl foot 574-1004-003

J 010 Banana jack assembly .166 108-2302-621
J 011 Banana jack assembly .166 108-2303-621
J 012 Banana jack assembly .166 108-2301-621

MP001 PA floating connector bracket 017-2210-099
MP012 8-32 x 1.15 spacer 0.375 013-1723-221
MP013 Guide pin shield 013-1723-220
MP015 Chassis top cover 017-2210-070
MP017 Door lock rod 013-1723-225
MP018 Mounting ears 017-2210-085
MP019 Door lock cam 017-2210-110
MP020 Front door lens 032-0758-025
MP021 PA slide 032-0758-015
MP022 Front door 032-0758-020

SYMBOL PART
NUMBER DESCRIPTION NUMBER

MP024 Slide lock cam 537-9007-012
MP025 Card guide 4.5" 574-9015-006
MP026 PA conn floating plate 017-2226-020
MP028 Flexible grommet 574-0001-025
MP029 Flexible grommet 574-0001-025
MP030 Spacer 013-1723-228
MP031 Spacer 013-1723-229
MP032 Dowel pin guide 013-1723-230

NP001 Nameplate E.F. Johnson 559-5861-163

TRANSCEIVER MECHANICAL
PART NO. 023-2000-205

CH252 Transceiver housing 015-0902-010

EP252 0.093 OD RF shield gasket 574-3002-036

HW2726-32 pan torx ZPS 575-0006-010
HW2736-32 machine panhead philips 575-1606-016

MP253 Transceiver deck cover 015-0902-015

CONTROLLER BACKPLANE CARD
PART NO. 023-2000-210

F 001 4 Amp 250V submin fuse 534-0017-020
F 002 4 Amp 250V submin fuse 534-0017-020
F 003 1 Amp 250V submin fuse 534-0017-014

FH001 Fuse holder 534-0017-001
FH002 Fuse holder 534-0017-001
FH003 Fuse holder 534-0017-001

HW012Polarizing key box cont 515-7109-010

J 001 34 pin latch ejection header 515-9031-400
J 002 34 pin latch ejection header 515-9031-400

MP001 Round swage spacer 0.5" 312-2483-216
MP002 Round swage spacer 0.75" 312-2483-224

P 001 64-pin DIN female straight 515-7082-201
P 002 32-pin DIN female straight 515-7082-200
P 003 64-pin DIN female straight 515-7082-201
9-3
March 1999

Part No. 001-2004-301



PARTS LIST
SYMBOL PART
NUMBER DESCRIPTION NUMBER

P 004 32-pin DIN female straight 515-7082-200
P 005 64-pin DIN female straight 515-7082-201
P 006 32-pin DIN female straight 515-7082-200
P 007 64-pin DIN female straight 515-7082-201
P 008 32-pin DIN female straight 515-7082-200
P 009 32-pin DIN female straight 515-7082-200
P 010 26-pin locking straight header 515-9031-397
P 011 6-pin friction lock conn 515-9031-205
P 012 64-pin DIN female straight 515-7082-201
P 013 32-pin DIN female straight 515-7082-200
P 014 64-pin DIN female straight 515-7082-201
P 015 32-pin DIN female straight 515-7082-200
P 016 64-pin DIN female straight 515-7082-201
P 017 32-pin DIN female straight 515-7082-200
P 018 64-pin DIN female straight 515-7082-201

PC001 PC board 035-2000-210

EXTERNAL CONNECTOR BOARD
PART NO. 023-2000-220

HW001 6-32 ss pem fastener 560-9106-010
HW002 Polarizing key box cnt 515-7109-010

J 001 26-pos terminal block PC mt 515-7110-426
J 002 34-pos terminal block PC mt 515-7110-434
J 003 34-pos latch ejection header 515-9031-400

NP001 External connector label 559-0069-060

P 001 26-pin locking straight header 515-9031-397

PC001 PC board 035-2000-220

POWER SUPPLY FILTER BOARD
PART NO. 023-2000-250

C 001 1000 µF 50V axial low temp 510-4350-102
C 002 1000 µF 50V axial low temp 510-4350-102
C 003 1000 µF 50V axial low temp 510-4350-102

EP020 Ferrite bead 517-2002-007
EP021 Ferrite bead 517-2002-007

PC001 PC board 035-2000-240

SYMBOL PART
NUMBER DESCRIPTION NUMBER

RF INTERFACE BOARD
PART NO. 023-2008-110

C 101 .1 µF ±10% X7R chip 510-3606-104
C 102 2.2 µF 20V tantalum SMD 510-2626-229
C 103 4.7 µF 16V tantalum SMD 510-2625-479
C 104 .1 µF ±10% X7R 1206 chip 510-3606-104
C 105 39 pF ±5% NPO 1206 chip 510-3602-390
C 107 2.2 µF 20V tantalum SMD 510-2626-229
C 108 .018 µF ±10% X7R 0805 chip 510-3605-183
C 109 .001 µF ±5% NPO 1206 chip 510-3602-102
C 110 .1 µF ±10% X7R 1206 chip 510-3606-104
C 111 .047 µF ±10% X7R 1206 chip 510-3606-473
C 112 1 µF 35V tantalum SMD 510-2628-109
C 113 .047 µF ±10% X7R 1206 chip 510-3606-473
C 114 1 µF 35V tantalum SMD 510-2628-109
C 115 .047 µF ±10% X7R 1206 chip 510-3606-473
C 116 .01 µF ±10% X7R 1206 chip 510-3606-103
C 117 1000 µF 50V axial low temp 510-4350-102
C 119 .1 µF ±10% X7R 1206 chip 510-3606-104
C 120 .1 µF ±10% X7R 1206 chip 510-3606-104
C 125 .01 µF ±10% X7R 1206 chip 510-3606-103
C 126 .018 µF ±10% X7R 0805 chip 510-3605-183
C 130 .1 µF ±10% X7R 1206 chip 510-3606-104
C 132 .001 µF ±5% NPO 1206 chip 510-3602-102
C 135 .001 µF ±5% NPO 1206 chip 510-3602-102
C 138 .001 µF ±5% NPO 1206 chip 510-3602-102
C 141 .001 µF ±5% NPO 1206 chip 510-3602-102
C 143 .1 µF ±10% X7R 1206 chip 510-3606-104
C 149 .1 µF ±10% X7R 1206 chip 510-3606-104
C 150 .001 µF ±5% NPO 1206 chip 510-3602-102

CR101 Switching SOT-23 523-1504-002
CR103 3.9V zener SOT-23 523-2016-399
CR104 4.7V zener SOT-23 523-2016-479
CR107 5.1V zener SOT-23 523-2016-519
CR108 5.1V zener SOT-23 523-2016-519
CR109 5.1V zener SOT-23 523-2016-519
CR110 5.1V zener SOT-23 523-2016-519
CR111 Dual switching common-cath 523-1504-022

EP101 Terminal lug 2104-06 586-0005-106
EP102 Terminal lug 2104-06 586-0005-106
EP103 Terminal lug 2104-06 586-0005-106
EP104 Terminal lug 2104-06 586-0005-106
EP105 Terminal lug 2104-06 586-0005-106
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F 101 2A 250V AC sub-min 534-0017-017
F 102 2A 250V AC sub-min 534-0017-017

FH101 Fuse holder PC mount 534-1017-001
FH102 Fuse holder PC mount 534-1017-001

HW105Polarizing key box cnt 515-7109-010
HW106Polarizing key box cnt 515-7109-010
HW2476-32 machine panhead philips 575-1606-012

J 101 36-pin right angle radial 515-0511-001
J 102 20-pin straight low profile 515-9031-376
J 103 20-pin straight low profile 515-9031-376
J 104 4-pin right angle header 515-9035-004

L 101 3 µH filter choke PC mount 542-5007-031

MP101 PA connector mounting shield 032-0758-028

P 101 Banana plug panel mount 108-0753-001
P 102 Banana plug panel mount 108-0753-001
P 103 Banana plug panel mount 108-0753-001
P 104 Banana plug panel mount 108-0753-001
P 105 Banana plug panel mount 108-0753-001

PC100 PC board 035-2008-110

Q 101 Si PNP low noise SOT-23 576-0003-657
Q 102 Si NPN SOT-23 576-0003-600
Q 103 PNP D-pak power 576-0002-603
Q 104 Si NPN low noise SOT-23 576-0003-657
Q 105 Si NPN amp SOT-23 576-0003-658
Q 106 Si NPN SOT-23 576-0003-600
Q 107 PNP D-pak power 576-0002-603
Q 108 Si NPN gen purp sw/amp 576-0001-300

R 045 100 ohm ±5% 1206 SMD 569-0115-101
R 046 100 ohm ±5% 1206 SMD 569-0115-101
R 048 7.5k ohm ±5% 1206 SMD 569-0115-752
R 049 1.5k ohm ±5% 1206 SMD 569-0115-152
R 050 4.99k ohm ±1% 1206 SMD 569-0111-368
R 051 100 ohm ±5% 1206 SMD 569-0115-101
R 052 10k ohm ±5% 1206 SMD 569-0115-103
R 053 10k ohm ±5% 1206 SMD 569-0115-103
R 054 10k ohm ±5% 1206 SMD 569-0115-103
R 055 2.7k ohm ±5% 1206 SMD 569-0115-272
R 056 470k ohm ±5% 1206 SMD 569-0115-474

SYMBOL PART
NUMBER DESCRIPTION NUMBER

R 057 10k ohm ±5% 1206 SMD 569-0115-103
R 059 10k ohm ±5% 1206 SMD 569-0115-103
R 061 43k ohm ±5% 1206 SMD 569-0115-433
R 063 10k ohm ±5% 1206 SMD 569-0115-103
R 064 43k ohm ±5% 1206 SMD 569-0115-433
R 065 10k ohm ±5% 1206 SMD 569-0115-103
R 066 43k ohm ±5% 1206 SMD 569-0115-433
R 073 10k ohm ±5% 1206 SMD 569-0115-103
R 074 1k ohm ±5% 1206 SMD 569-0115-102
R 075 1k ohm ±5% 1206 SMD 569-0115-102
R 076 5k ohm single turn trimmer 562-0112-502
R 078 270k ohm ±5% 1206 SMD 569-0115-274
R 079 1k ohm ±1% 1206 SMD 569-0111-301
R 080 1k ohm ±1% 1206 SMD 569-0111-301
R 081 470 ohm ±5% 1206 SMD 569-0115-471
R 082 270k ohm ±5% 1206 SMD 569-0115-274
R 083 1k ohm ±1% 1206 SMD 569-0111-301
R 084 1k ohm ±1% 1206 SMD 569-0111-301
R 085 470 ohm ±5% 1206 SMD 569-0115-471
R 086 270k ohm ±5% 1206 SMD 569-0115-274
R 087 1k ohm ±1% 1206 SMD 569-0111-301
R 088 1k ohm ±1% 1206 SMD 569-0111-301
R 089 470 ohm ±5% 1206 SMD 569-0115-471
R 090 270k ohm ±5% 1206 SMD 569-0115-274
R 091 1k ohm ±1% 1206 SMD 569-0111-301
R 092 1k ohm ±1% 1206 SMD 569-0111-301
R 093 470 ohm ±5% 1206 SMD 569-0115-471
R 094 5.1k ohm ±5% 1206 SMD 569-0115-512
R 095 1k ohm ±5% 1206 SMD 569-0115-102
R 100 100 ohm ±5% 1206 SMD 569-0115-101
R 101 1k ohm ±5% 1206 SMD 569-0115-102
R 102 2.7k ohm ±5% 1206 SMD 569-0115-272
R 103 270k ohm ±5% 1206 SMD 569-0115-274
R 104 270k ohm ±5% 1206 SMD 569-0115-274
R 105 2.7k ohm ±5% 1206 SMD 569-0115-272
R 106 10k ohm ±5% 1206 SMD 569-0115-103
R 107 560 ohm ±5% 1206 SMD 569-0115-561
R 108 2.7k ohm ±5% 1206 SMD 569-0115-272
R 109 1k ohm ±5% 1206 SMD 569-0115-102
R 110 5.1k ohm ±5% 1206 SMD 569-0115-512
R 111 330 ohm ±5% 1206 SMD 569-0115-331
R 112 1k ohm ±5% 1206 SMD 569-0115-102
R 113 1.8k ohm ±5% 1206 SMD 569-0115-182
R 114 1.8k ohm ±5% 1206 SMD 569-0115-182
R 115 470 ohm ±5% 1206 SMD 569-0115-471
R 116 470 ohm ±5% 1206 SMD 569-0115-471
R 117 270 ohm ±5% 1206 SMD 569-0115-271
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R 118 20k ohm ±1% 1206 SMD 569-0111-430
R 119 20k ohm ±1% 1206 SMD 569-0111-430
R 120 10k ohm ±1% 1206 SMD 569-0111-401
R 121 20k ohm ±1% 1206 SMD 569-0111-430
R 122 10k ohm ±1% 1206 SMD 569-0111-401
R 123 20k ohm ±1% 1206 SMD 569-0111-430
R 124 10k ohm ±1% 1206 SMD 569-0111-401
R 125 20k ohm ±1% 1206 SMD 569-0111-430
R 126 10k ohm ±1% 1206 SMD 569-0111-401
R 127 20k ohm ±1% 1206 SMD 569-0111-430
R 128 10k ohm ±1% 1206 SMD 569-0111-401
R 129 20k ohm ±1% 1206 SMD 569-0111-430
R 130 10k ohm ±1% 1206 SMD 569-0111-401
R 131 20k ohm ±1% 1206 SMD 569-0111-430
R 132 10k ohm ±1% 1206 SMD 569-0111-401
R 133 20k ohm ±1% 1206 SMD 569-0111-430
R 134 20k ohm ±1% 1206 SMD 569-0111-430
R 135 22k ohm ±5% 1206 SMD 569-0115-223
R 136 22k ohm ±5% 1206 SMD 569-0115-223
R 137 22k ohm ±5% 1206 SMD 569-0115-223
R 138 22k ohm ±5% 1206 SMD 569-0115-223
R 139 10k ohm ±5% 1206 SMD 569-0115-103
R 140 10k ohm ±5% 1206 SMD 569-0115-103
R 141 10k ohm ±5% 1206 SMD 569-0115-103
R 142 10k ohm ±5% 1206 SMD 569-0115-103
R 143 22k ohm ±5% 1206 SMD 569-0115-223
R 144 22k ohm ±5% 1206 SMD 569-0115-223
R 145 22k ohm ±5% 1206 SMD 569-0115-223
R 146 22k ohm ±5% 1206 SMD 569-0115-223
R 147 22k ohm ±5% 1206 SMD 569-0115-223
R 148 22k ohm ±5% 1206 SMD 569-0115-223
R 149 22k ohm ±5% 1206 SMD 569-0115-223
R 151 10k ohm ±5% 1206 SMD 569-0115-103
R 152 10k ohm ±5% 1206 SMD 569-0115-103
R 153 22k ohm ±5% 1206 SMD 569-0115-223
R 154 22k ohm ±5% 1206 SMD 569-0115-223
R 155 22k ohm ±5% 1206 SMD 569-0115-223
R 156 22k ohm ±5% 1206 SMD 569-0115-223
R 157 10k ohm ±5% 1206 SMD 569-0115-103
R 158 10k ohm ±5% 1206 SMD 569-0115-103
R 159 10k ohm ±5% 1206 SMD 569-0115-103
R 160 22k ohm ±5% 1206 SMD 569-0115-223
R 161 22k ohm ±5% 1206 SMD 569-0115-223
R 162 22k ohm ±5% 1206 SMD 569-0115-223
R 163 22k ohm ±5% 1206 SMD 569-0115-223
R 164 22k ohm ±5% 1206 SMD 569-0115-223
R 165 22k ohm ±5% 1206 SMD 569-0115-223

SYMBOL PART
NUMBER DESCRIPTION NUMBER

R 166 22k ohm ±5% 1206 SMD 569-0115-223
R 167 1k ohm ±1% 1206 SMD 569-0111-301
R 168 10k ohm ±5% 1206 SMD 569-0115-103
R 169 270k ohm ±5% 1206 SMD 569-0115-274
R 170 1k ohm ±1% 1206 SMD 569-0111-301
R 171 511 ohm ±1% 1206 SMD 569-0111-269
R 172 1k ohm ±5% 1206 SMD 569-0115-102
R 173 3.3k ohm ±5% 1206 SMD 569-0115-332
R 174 8.2k ohm ±5% 1206 SMD 569-0115-822
R 175 8.2k ohm ±5% 1206 SMD 569-0115-822
R 176 8.2k ohm ±5% 1206 SMD 569-0115-822
R 177 8.2k ohm ±5% 1206 SMD 569-0115-822
R 178 8.2k ohm ±5% 1206 SMD 569-0115-822
R 179 10k ohm ±5% 1206 SMD 569-0115-103
R 180 10k ohm ±5% 1206 SMD 569-0115-103
R 181 22 ohm ±5% 1206 SMD 569-0115-220
R 182 22 ohm ±5% 1206 SMD 569-0115-220
R 183 22 ohm ±5% 1206 SMD 569-0115-220
R 184 22 ohm ±5% 1206 SMD 569-0115-220
R 185 22k ohm ±5% 1206 SMD 569-0115-223
R 186 10k ohm ±5% 1206 SMD 569-0115-103
R 187 15k ohm ±5% 1206 SMD 569-0115-153
R 188 22 ohm ±5% 1206 SMD 569-0115-220
R 189 22 ohm ±5% 1206 SMD 569-0115-220
R 190 22 ohm ±5% 1206 SMD 569-0115-220
R 191 22 ohm ±5% 1206 SMD 569-0115-220
R 192 22k ohm ±5% 1206 SMD 569-0115-223
R 193 10k ohm ±5% 1206 SMD 569-0115-103
R 194 15k ohm ±5% 1206 SMD 569-0115-153
R 197 10k ohm ±5% 1206 SMD 569-0115-103
R 198 10k ohm ±5% 1206 SMD 569-0115-103
R 199 10k ohm ±5% 1206 SMD 569-0115-103

U 101 +5V regulator 78L05 544-2603-039
U 102 Dual op amp SOIC LM2904 544-2019-004
U 103 8-bit shift register MC14094 544-3016-094
U 104 8-chan mux 4051 544-3016-051
U 105 8-chan mux 4051 544-3016-051
U 106 8-chan mux 4051 544-3016-051
U 107 Dual op amp SOIC LM2904 544-2019-004
U 108 Dual op amp SOIC LM2904 544-2019-004
U 109 Quad op amp SOIC LM224 544-2020-014
U 110 Hex non-inv buffer 4050B 544-3016-050
U 111 Dual op amp SO-8 LM2904 544-2019-004
U 112 Quad op amp SOIC LM224 544-2020-014
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REPEATER RX/EX MODULE
PART NO. 023-2034-836

HW001 5/8-24 x 0.094 hex nut 560-9079-028
HW002 5/8 x 0.02 int lockwasher CPS 596-9119-028
HW249 10-32 machine panhead ZPS 575-1610-020
HW250 #10 flat washer ZPS 596-1410-016

MP200 Transceiver pad 017-2210-105

PA002 Transceiver mechanical 023-2000-205
PA004 Receiver 400-430 MHz 023-2034-270
PA004 Receiver 430-470 MHz 023-2044-270
PA004 Receiver 470-512 MHz 023-2034-270
PA005 Exciter 400-430 MHz 023-2054-400
PA005 Exciter 430-470 MHz 023-2044-400
PA005 Exciter 470-512 MHz 023-2054-400

RECEIVE VCO 403-470 MHz
PART NO. 023-2044-800

C 803 0.6-4.5 pF vertical SMT 512-0006-011
C 804 1.5 pF ±5% NPO 0805 chip 510-3601-159

(400-470 MHz)
C 804 1.2 pF ±5% NPO 0805 chip 510-3601-129

(470-512 MHz)
C 805 68 pF ±5% NPO 0805 chip 510-3601-680
C 806 0.5 pF ±0.1 pF high Q 510-3710-508
C 807 7.5 pF ±5% NPO 0805 chip 510-3601-759
C 808 7.5 pF ±5% NPO 0805 chip 510-3601-759
C 809 68 pF ±5% NPO 0805 chip 510-3601-680
C 810 68 pF ±5% NPO 0805 chip 510-3601-680
C 811 68 pF ±5% NPO 0805 chip 510-3601-680
C 812 15 µF 20V tantalum SMD 510-2626-150
C 813 68 pF ±5% NPO 0805 chip 510-3601-680
C 814 68 pF ±5% NPO 0805 chip 510-3601-680

CR801 Varactor SOD-323 BB535 523-5005-022
CR802 Varactor SOD-323 BB535 523-5005-022

J 001 2-pin PC mount wafer 515-9031-101
J 002 2-pin PC mount wafer 515-9031-101
J 003 4-pin PC mount wafer 515-9031-103

L 801 180 nH ±10% 0805 SMD 542-9003-188
(400-430 MHz)
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L 801 150 nH ±10% 0805 SMD 542-9003-158
(430-512 MHz)

L 802 180 nH ±10% 0805 SMD 542-9003-188
(400-430 MHz)

L 802 150 nH ±10% 0805 SMD 542-9003-158
(430-512 MHz)

L 803 150 nH ±10% 0805 SMD 542-9003-158
L 804 150 nH ±10% 0805 SMD 542-9003-158
L 805 12mm resonator SMD 542-9006-004

MP400 UHF VCO shield 017-2226-044

PC800 PC board 035-2044-800

Q 801 Si NPN gen purp switch/amp 576-0001-300
Q 802 NPN UHF low noise SOT-23 576-0003-636

R 803 10 ohm ±5% 0805 chip 569-0105-100
R 804 3.6k ohm ±5% 0805 chip 569-0105-362
R 805 10 ohm ±5% 0805 chip 569-0105-100
R 806 5.1k ohm ±5% 0805 chip 569-0105-512
R 807 6.2k ohm ±5% 0805 SMD 569-0105-622
R 808 200 ohm ±5% 1206 SMD 569-0115-201

12.5/25 kHz RECEIVER
PART NO. 023-2034-270 (400-430 MHz)
PART NO. 023-2044-270 (430-470 MHz)
PART NO. 023-2054-270 (470-512 MHz)

A 201 RF input coax 023-2000-161
A 203 Top Shield 023-2000-199
A 401 VCO 400-430 MHz 023-2034-800

VCO 430-470 MHz 023-2044-800
VCO 470-512 MHz 023-2054-800

C 101 5.6 pF ±5% NPO 1206 chip 510-3602-569
(400-430 MHz)
7.5 pF ±5% NPO 1206 chip 510-3602-759
(403-470 MHz)
6.8 pF ±5% NPO 1206 chip 510-3602-689
(470-512 MHz)

C 103 12 pF ±5% NPO 1206 chip 510-3602-120
C 104 7.5 pF ±5% NPO 1206 chip 510-3602-759

(400-430 MHz)
6.2 pF ±5% NPO 1206 chip 510-3602-629
(403-470 MHz)
4.7 pF ±5% NPO 1206 chip 510-3602-479
(470-512 MHz)
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C 105 4.7 µF 16V tantalum SMD 510-2625-479
C 106 150 pF ±5% NPO 1206 chip 510-3602-151
C 107 4.7 µF 16V tantalum SMD 510-2625-479
C 108 150 pF ±5% NPO 1206 chip 510-3602-151
C 109 .001 µF ±5% NPO 1206 chip 510-3602-102
C 110 .001 µF ±5% NPO 1206 chip 510-3602-102
C 111 4.7 µF 16V tantalum SMD 510-2625-479
C 112 150 pF ±5% NPO 1206 chip 510-3602-151
C 113 150 pF ±5% NPO 1206 chip 510-3602-151
C 114 6.2 pF ±5% NPO 1206 chip 510-3602-629

(400-430 MHz)
6.8 pF ±5% NPO 1206 chip 510-3602-689
(403-512 MHz)

C 115 6.8 pF ±5% NPO 1206 chip 510-3602-689
(400-430 MHz)
7.5 pF ±5% NPO 1206 chip 510-3602-759
(403-512 MHz)

C 131 3.9 pF ±5% NPO 1206 chip 510-3602-399
C 132 10 pF ±5% NPO 1206 chip 510-3602-100
C 133 68 pF ±5% NPO 1206 chip 510-3602-680
C 134 .018 µF ±10% X7R 0805 chip 510-3605-183
C 135 68 pF ±5% NPO 1206 chip 510-3602-680
C 136 .018 µF ±10% X7R 0805 chip 510-3605-183
C 137 68 pF ±5% NPO 1206 chip 510-3602-680
C 138 68 pF ±5% NPO 1206 chip 510-3602-680
C 139 68 pF ±5% NPO 1206 chip 510-3602-680
C 140 68 pF ±5% NPO 1206 chip 510-3602-680
C 141 .001 µF ±5% NPO 1206 chip 510-3602-102
C 142 68 pF ±5% NPO 1206 chip 510-3602-680
C 143 .1 µF ±10% X7R 1210 510-3607-104
C 144 .018 µF ±10% X7R 0805 chip 510-3605-183
C 145 .018 µF ±10% X7R 0805 chip 510-3605-183
C 146 7.5 pF ±5% NPO 1206 chip 510-3602-759
C 147 22 pF ±5% NPO 1206 chip 510-3602-220
C 148 4.7 µF 16V tantalum SMD 510-2625-479
C 149 68 pF ±5% NPO 1206 chip 510-3602-680
C 150 .001 µF ±5% NPO 1206 chip 510-3602-102
C 151 68 pF ±5% NPO 1206 chip 510-3602-680
C 152 3.9 pF ±5% NPO 1206 chip 510-3602-399
C 153 5.6 pF ±5% NPO 1206 chip 510-3602-569
C 154 .018 µF ±10% X7R 0805 chip 510-3605-183
C 155 .018 µF ±10% X7R 0805 chip 510-3605-183
C 156 10 pF ±5% NPO 1206 chip 510-3602-100
C 157 68 pF ±5% NPO 1206 chip 510-3602-680
C 158 1.5 µF 25V tantalum SMD 510-2627-159
C 159 .001 µF ±5% NPO 1206 chip 510-3602-102
C 160 68 pF ±5% NPO 1206 chip 510-3602-680

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 161 4.7 µF 16V tantalum SMD 510-2625-479
C 162 5.6 pF ±5% NPO 1206 510-3602-569
C 163 8.2 pF ±5% NPO 1206 chip 510-3602-829
C 164 .018 µF ±10% X7R 0805 chip 510-3605-183
C 165 1 pF ±5% NPO 1206 chip 510-3602-109
C 166 .001 µF ±5% NPO 1206 chip 510-3602-102
C 167 .001 µF ±5% NPO 1206 chip 510-3602-102
C 169 6.8 pF ±5% NPO 1206 510-3602-689
C 201 10 pF ±5% NPO 1206 chip 510-3602-100
C 202 39 pF ±5% NPO 1206 510-3602-390
C 203 4.7 pF ±5% NPO 1206 510-3602-479
C 204 1.5-5 pF ceramic SMD 510-1602-001
C 205 39 pF ±5% NPO 1206 510-3602-390
C 206 10 pF ±5% NPO 1206 chip 510-3602-100
C 207 .01 µF ±10% X7R chip 510-3606-103
C 208 4.7 pF ±5% NPO 1206 510-3602-479
C 209 .001 µF ±5% NPO 1206 chip 510-3602-102
C 210 10 pF ±5% NPO 1206 chip 510-3602-100
C 211 .01 µF ±10% X7R chip 510-3606-103
C 212 39 pF ±5% NPO 1206 510-3602-390
C 213 4.7 pF ±5% NPO 1206 510-3602-479
C 214 1.5-5 pF ceramic SMD 510-1602-001
C 215 6.8 pF ±5% NPO 1206 510-3602-689
C 216 39 pF ±5% NPO 1206 510-3602-390
C 217 3.9 pF ±5% NPO 1206 chip 510-3602-399
C 218 .01 µF ±10% X7R 1206 chip 510-3606-103
C 219 .001 µF ±5% NPO 1206 chip 510-3602-102
C 220 .1 µF ±10% X7R chip 510-3606-104
C 221 .1 µF ±10% X7R chip 510-3606-104
C 222 .1 µF ±10% X7R chip 510-3606-104
C 223 .001 µF ±5% NPO 1206 chip 510-3602-102
C 225 .001 µF ±5% NPO 1206 chip 510-3602-102
C 226 .001 µF ±5% NPO 1206 chip 510-3602-102
C 227 4.7 pF ±5% NPO 1206 510-3602-479
C 228 27 pF ±5% NPO 1206 chip 510-3602-270
C 236 8.2 pF ±5% NPO 1206 510-3602-829
C 237 39 pF ±5% NPO 1206 510-3602-390
C 238 4.7 pF ±5% NPO 1206 510-3602-479
C 239 1.5-5 pF ceramic SMD 510-1602-001
C 240 100 pF ±5% NPO 1206 chip 510-3602-101
C 241 6.8 pF ±5% NPO 1206 510-3602-689
C 242 .001 µF ±5% NPO 1206 chip 510-3602-102
C 243 .01 µF ±10% X7R 1206 chip 510-3606-103
C 244 4.7 pF ±5% NPO 1206 510-3602-479
C 245 7.5 pF ±5% NPO 1206 chip 510-3602-759
C 246 .01 µF ±10% X7R 1206 chip 510-3606-103
C 247 39 pF ±5% NPO 1206 chip 510-3602-390
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C 248 4.7 pF ±5% NPO 1206 510-3602-479
C 249 1.5-5 pF ceramic SMD 510-1602-001
C 250 5.6 pF ±5% NPO 1206 chip 510-3602-569
C 251 39 pF ±5% NPO 1206 510-3602-390
C 252 5.6 pF ±5% NPO 1206 chip 510-3602-569
C 253 .01 µF ±10% X7R 1206 chip 510-3606-103
C 254 .001 µF ±5% NPO 1206 chip 510-3602-102
C 255 .1 µF ±10% X7R 510-3606-104
C 256 .1 µF ±10% X7R 510-3606-104
C 257 .1 µF ±10% X7R 510-3606-104
C 258 .001 µF ±10% X7R 1206 510-3606-102
C 260 .001 µF ±10% X7R 1206 510-3606-102
C 261 .001 µF ±10% X7R 1206 510-3606-102
C 262 4.7 µF 16V tantalum SMD 510-2625-479
C 263 27 pF ±5% NPO 1206 chip 510-3602-270
C 265 100 pF ±5% NPO 1206 510-3602-101 
C 266 .01 µF ±10% X7R 1206 chip 510-3606-103
C 267 4.7 µF 16V tantalum SMD 510-2625-479
C 268 .01 µF ±10% X7R 1206 chip 510-3606-103
C 269 .001 µF ±10% X7R 1206 510-3606-102
C 270 5.6 pF ±5% NPO 1206 chip 510-3602-569
C 271 220 pF ±5% NPO 1206 chip 510-3602-221
C 275 100 pF ±5% NPO 1206 chip 510-3602-101
C 276 .01 µF ±10% X7R 1206 chip 510-3606-103
C 277 4.7 µF 16V tantalum SMD 510-2625-479
C 278 .01 µF ±10% X7R 1206 chip 510-3606-103
C 279 .001 µF ±10% X7R 1206 510-3606-102
C 280 220 pF ±5% NPO 1206 chip 510-3602-221
C 281 220 pF ±5% NPO 1206 chip 510-3602-221
C 282 5.6 pF ±5% NPO 1206 chip 510-3602-569
C 283 120 pF ±5% NPO 1206 chip 510-3602-121
C 284 390 pF ±5% NPO 1206 chip 510-3602-391
C 301 .001 µF ±10% X7R 1206 510-3606-102
C 302 1.5 µF 25V tantalum SMD 510-2627-159
C 303 4.7 µF 16V tantalum SMD 510-2625-479
C 304 4.7 µF 16V tantalum SMD 510-2625-479
C 305 .001 µF ±5% NPO 1206 chip 510-3602-102
C 306 56 pF ±5% NPO 1206 chip 510-3602-560
C 307 .001 µF ±5% NPO 1206 chip 510-3602-102
C 308 1.5 µF 25V tantalum SMD 510-2627-159
C 309 4.7 µF 16V tantalum SMD 510-2625-479
C 310 .001 µF ±5% NPO 1206 chip 510-3602-102
C 311 .001 µF ±5% NPO 1206 chip 510-3602-102
C 312 1.5 µF 25V tantalum SMD 510-2627-159
C 313 .001 µF ±5% NPO 1206 chip 510-3602-102
C 314 4.7 µF 16V tantalum SMD 510-2625-479
C 315 .001 µF ±5% NPO 1206 chip 510-3602-102

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 316 1.5 µF 25V tantalum SMD 510-2627-159
C 317 4.7 µF 16V tantalum SMD 510-2625-479
C 318 .001 µF ±5% NPO 1206 chip 510-3602-102
C 401 .01 µF ±10% X7R 1206 510-3606-103
C 402 4.7 µF 16V tantalum SMD 510-2625-479
C 403 .01 µF ±10% X7R 1206 510-3606-103
C 404 820 pF ±5% NPO 1206 chip 510-3602-821
C 405 100 pF ±5% NPO 1206 chip 510-3602-101
C 406 .01 µF ±10% X7R 1206 510-3606-103
C 407 .001 µF ±5% NPO 1206 chip 510-3602-102
C 408 .01 µF ±5% NPO 1206 chip 510-3602-103
C 409 .01 µF ±5% NPO 1206 chip 510-3602-103
C 410 .001 µF ±5% NPO 1206 chip 510-3602-102
C 411 .1 µF ±10% X7R 510-3606-104
C 412 .1 µF ±10% X7R 510-3606-104
C 413 .01 µF ±10% X7R 1206 510-3606-103
C 414 6.8 µF 35V tantalum SMD 510-2628-689
C 415 .1 µF ±10% X7R 510-3606-104
C 416 .1 µF ±10% X7R 510-3606-104
C 431 100 pF ±5% NPO 1206 chip 510-3602-101
C 432 100 pF ±5% NPO 1206 chip 510-3602-101
C 433 68 pF ±5% NPO 1206 chip 510-3602-680
C 434 .1 µF ±10% X7R 510-3606-104
C 435 68 pF ±5% NPO 1206 chip 510-3602-680
C 436 .1 µF ±10% X7R 510-3606-104
C 437 .1 µF ±10% X7R 510-3606-104
C 438 4.7 µF 16V tantalum SMD 510-2625-479
C 439 68 pF ±5% NPO 1206 chip 510-3602-680
C 440 .018 µF ±10% X7R 0805 chip 510-3605-183
C 441 68 pF ±5% NPO 1206 chip 510-3602-680
C 442 .018 µF ±10% X7R 0805 chip 510-3605-183
C 443 68 pF ±5% NPO 1206 chip 510-3602-680
C 444 10 pF ±5% NPO 1206 chip 510-3602-100
C 445 .1 µF ±5% X7R 1206 510-3609-104
C 446 5.1 pF ±5% NPO 1206 chip 510-3602-519
C 447 1 µF 16V tantalum SMD 510-2625-109
C 448 1 µF 16V tantalum SMD 510-2625-109
C 449 .1 µF ±10% X7R 510-3606-104
C 450 1.5 µF 25V tantalum SMD 510-2627-159
C 451 .1 µF ±10% X7R 510-3606-104
C 452 10 pF ±5% NPO 1206 chip 510-3602-100
C 454 .001 µF ±5% NPO 1206 chip 510-3602-102
C 455 68 pF ±5% NPO 1206 chip 510-3602-680
C 456 3.3 pF ±5% NPO 1206 chip 510-3602-339
C 457 .018 µF ±10% X7R 0805 chip 510-3605-183
C 458 68 pF ±5% NPO 1206 chip 510-3602-680
C 459 68 pF ±5% NPO 1206 chip 510-3602-680
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C 460 68 pF ±5% NPO 1206 chip 510-3602-680
C 461 68 pF ±5% NPO 1206 chip 510-3602-680
C 462 68 pF ±5% NPO 1206 chip 510-3602-680
C 463 68 pF ±5% NPO 1206 chip 510-3602-680
C 464 15 µF 20V tantalum SMD 510-2626-150

CH200 3-cavity helical front end 015-0901-038
CH201 3-cavity helical front end 015-0901-038
CH202 2-cavity helical front end 015-0901-028

CR101 Switching diode SOT-23 523-1504-002
CR131 5.6V zener SOT-23 523-2016-569
CR132 5.6V zener SOT-23 523-2016-569
CR133 Hot carrier diode SOT-23 523-1504-016
CR401 Si 9.1V zener SOT-23 523-2016-919
CR402 Dual switching diode SOT-23 523-1504-023

EP200 Crystal pin cer insulator mini 010-0345-280

HW201 Helical screw 013-1563-001
HW202 Tension lock nut CPS 560-1810-022
HW203 6-32 panhead 1/4" taptite 575-0606-008
HW205 Polarizing key box cnt 515-7109-010

J 201 20-pin right angle header 515-9031-375
J 203 3-pin single inline header 515-7100-003
J 204 3-pin single inline header 515-7100-003
J 205 3-pin single inline header 515-7100-003

L 101 2T 22 AWG 0.05 ID SMD 542-0015-002
(400-470 MHz)
3T 22 AWG 0.05 ID SMD 542-0015-003
(470-512 MHz)

L 102 5.125T helical coil 016-1929-161
(400-430 MHz)
4.8125T helical coil 016-1929-159
(430-470 MHz)
4.4375T helical coil 016-1929-155
(470-512 MHz)

L 103 5.125T helical coil 016-1929-162
(400-430 MHz)
4.8125T helical coil 016-1929-159
(430-470 MHz)
4.4375T helical coil 016-1929-156
(470-512 MHz)

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

L 104 5.125T helical coil 016-1929-161
(400-430 MHz)
4.8125T helical coil 016-1929-158
(430-470 MHz)
4.4375T helical coil 016-1929-155
(470-512 MHz)

L 105 3T 22 AWG 0.05 ID SMD 542-0015-003
(470-512 MHz)

L 106 6T 22 AWG 0.05 ID SMD 542-0015-006
L 107 6T 22 AWG 0.05 ID SMD 542-0015-006
L 108 5.125T helical coil 016-1929-161

(400-430 MHz)
4.8125T helical coil 016-1929-158
(430-470 MHz)
4.4375T helical coil 016-1929-155
(470-512 MHz)

L 109 5.125T helical coil 016-1929-162
(400-430 MHz)
4.8125T helical coil 016-1929-159
(430-470 MHz)
4.4375T helical coil 016-1929-156
(470-512 MHz)

L 110 5.125T helical coil 016-1929-161
(400-430 MHz)
4.8125T helical coil 016-1929-158
(430-470 MHz)
4.4375T helical coil 016-1929-155
(470-512 MHz)

L 111 4T 22 AWG 0.05 ID SMD 542-0015-004
(400-470 MHz)
3T 22 AWG 0.05 ID SMD 542-0015-003
(470-512 MHz)

L 131 .1 µH SMD inductor 542-9001-108
L 132 .1 µH SMD inductor 542-9001-108
L 133 5.6 nH ceramic inductor 542-9003-566
L 134 .068 µH SMD inductor 542-9001-687
L 135 15 nH inductor LL2012 F15N 542-9003-157
L 136 18 nH inductor LL2012 F18N 542-9003-187
L 137 6.8 nH inductor LL2012 F6N8 542-9003-686
L 138 .068 µH SMD inductor 542-9001-687
L 139 12 nH inductor LL2012 F12N 542-9003-127
L 140 4.625T helical coil 016-1929-157

(400-430 MHz)
4.375T helical coil 016-1929-153
(430-470 MHz)
4.0625T helical coil 016-1929-151
(470-512 MHz)
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L 141 4.625T helical coil 016-1929-157
(400-430 MHz)
4.375T helical coil 016-1929-153
(430-470 MHz)
4.0625T helical coil 016-1929-151
(470-512 MHz)

L 201 1 µH ±6% variable inductor 542-1012-015
L 202 .82 µH SMD inductor 542-9001-828
L 203 1 µH ±6% variable inductor 542-1012-015
L 204 1 µH ±6% variable inductor 542-1012-015
L 205 .82 µH SMD inductor 542-9001-828
L 206 1 µH ±6% variable inductor 542-1012-015
L 211 1 µH ±6% variable inductor 542-1012-015
L 212 .82 µH SMD inductor 542-9001-828
L 213 1 µH ±6% variable inductor 542-1012-015
L 214 1 µH ±6% variable inductor 542-1012-015
L 215 .82 µH SMD inductor 542-9001-828
L 216 1 µH ±6% variable inductor 542-1012-015
L 222 .1 µH inductor SMD 542-9001-108
L 223 .1 µH inductor SMD 542-9001-108
L 224 .1 µH inductor SMD 542-9001-108
L 401 .1 µH inductor SMD 542-9001-108
L 402 .1 µH inductor SMD 542-9001-108
L 403 .1 µH inductor SMD 542-9001-108
L 404 .1 µH inductor SMD 542-9001-108
L 405 .1 µH inductor SMD 542-9001-108

MP204 Bottom shield 017-2210-101

P 203 2-pos shorting socket 515-5010-001
P 204 2-pos shorting socket 515-5010-001
P 205 2-pos shorting socket 515-5010-001

PC200 PC board 035-2004-200

Q 101 NPN .2-2 GHz SO-8 amp 576-0003-604
Q 102 Si PNP low noise SOT-23 576-0003-657
Q 131 NPN UHF low noise SOT-23 576-0003-636
Q 132 NPN UHF low noise SOT-23 576-0003-636
Q 133 NPN .2-2 GHz SO-8 amp 576-0003-604
Q 134 NPN 750 mW UHF/800 MHz 576-0004-098
Q 201 Si NPN RF amp SOT-23 576-0003-602
Q 202 Si NPN RF amp SOT-23 576-0003-602
Q 203 Si NPN amp 576-0003-658
Q 204 Si NPN amp 576-0003-658
Q 401 Si NPN amp 576-0003-658
Q 402 Si NPN amp 576-0003-658

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

Q 403 Si NPN amp 576-0003-658
Q 404 Si NPN amp 576-0003-658
Q 405 Si PNP low noise SOT-23 576-0003-657
Q 406 Si NPN GP sw/amp SOT-23 576-0001-300
Q 407 Si PNP low noise SOT-23 576-0003-650
Q 408 Si PNP low noise SOT-23 576-0003-650
Q 409 Si NPN GP sw/amp SOT-23 576-0001-300
Q 410 NPN UHF low noise SOT-23 576-0003-636
Q 411 NPN UHF low noise SOT-23 576-0003-636

R 101 24 ohm ±5% 1206 SMD 569-0115-240
R 102 10k ohm ±5% 1206 SMD 569-0115-103
R 103 1.8k ohm ±5% 1206 SMD 569-0115-182
R 104 10k ohm ±5% 1206 SMD 569-0115-103
R 106 1k ohm ±5% 1206 SMD 569-0115-102
R 107 43 ohm ±5% 1206 SMD 569-0115-430
R 108 43 ohm ±5% 1206 SMD 569-0115-430
R 131 1.3k ohm ±5% 1206 SMD 569-0115-132
R 132 1.5k ohm ±5% 1206 SMD 569-0115-152
R 133 1.3k ohm ±5% 1206 SMD 569-0115-132
R 134 3k ohm ±5% 1206 SMD 569-0115-302
R 135 51 ohm ±5% 1206 SMD 569-0115-510
R 136 10 ohm ±5% 1206 SMD 569-0115-100
R 137 36 ohm ±5% 1206 SMD 569-0115-360
R 138 75 ohm ±5% 1206 SMD 569-0115-750
R 139 300 ohm ±5% 1206 SMD 569-0115-101
R 140 18 ohm ±5% 1206 SMD 569-0115-180
R 141 300 ohm ±5% 1206 SMD 569-0115-101
R 142 270 ohm ±5% 1206 SMD 569-0115-271
R 143 1k ohm ±5% 1206 SMD 569-0115-102
R 144 390 ohm ±5% 1206 SMD 569-0115-391
R 145 240 ohm ±5% 1206 SMD 569-0115-241
R 146 240 ohm ±5% 1206 SMD 569-0115-241
R 147 300 ohm ±5% 1206 SMD 569-0115-101
R 148 18 ohm ±5% 1206 SMD 569-0115-180
R 149 300 ohm ±5% 1206 SMD 569-0115-101
R 150 270 ohm ±5% 1206 SMD 569-0115-271
R 151 1.2k ohm ±5% 1206 SMD 569-0115-122
R 152 270 ohm ±5% 1206 SMD 569-0115-271
R 153 68 ohm ±5% 1206 SMD 569-0115-680
R 154 68 ohm ±5% 1206 SMD 569-0115-680
R 157 1k ohm ±5% 1206 SMD 569-0115-102
R 158 51k ohm ±5% 1206 SMD 569-0115-513
R 159 100k ohm ±5% 1206 SMD 569-0115-104
R 160 10k ohm ±5% 1206 SMD 569-0115-103
R 161 100k ohm ±5% 1206 SMD 569-0115-104
R 201 1.8k ohm ±5% 1206 SMD 569-0115-182
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R 202 680 ohm ±5% 1206 SMD 569-0115-681
R 203 51 ohm ±5% 1206 SMD 569-0115-510
R 204 220 ohm ±5% 1206 SMD 569-0115-221
R 205 560 ohm ±5% 1206 SMD 569-0115-561
R 206 1.8k ohm ±5% 1206 SMD 569-0115-182
R 207 51k ohm ±5% 1206 SMD 569-0115-513
R 208 100k ohm ±5% 1206 SMD 569-0115-104
R 211 5.1k ohm ±5% 1206 SMD 569-0115-512
R 212 100k ohm ±5% 1206 SMD 569-0115-104
R 213 10k ohm ±5% 1206 SMD 569-0115-103
R 214 100k ohm ±5% 1206 SMD 569-0115-104
R 215 20k ohm ±5% 1206 SMD 569-0115-203
R 216 5k ohm SMD top adjust 562-0135-502
R 217 10k ohm ±5% 1206 SMD 569-0115-103
R 218 10k ohm ±5% 1206 SMD 569-0115-103
R 219 5k ohm SMD top adjust 562-0135-502
R 220 5k ohm SMD top adjust 562-0135-502
R 221 5k ohm SMD top adjust 562-0135-502
R 233 1.8k ohm ±5% 1206 SMD 569-0115-182
R 234 680 ohm ±5% 1206 SMD 569-0115-681
R 235 51 ohm ±5% 1206 SMD 569-0115-510
R 236 220 ohm ±5% 1206 SMD 569-0115-221
R 237 560 ohm ±5% 1206 SMD 569-0115-561
R 238 1.8k ohm ±5% 1206 SMD 569-0115-182
R 239 51k ohm ±5% 1206 SMD 569-0115-513
R 240 100k ohm ±5% 1206 SMD 569-0115-104
R 243 5.1k ohm ±5% 1206 SMD 569-0115-512
R 244 100k ohm ±5% 1206 SMD 569-0115-104
R 245 100k ohm ±5% 1206 SMD 569-0115-104
R 246 100k ohm ±5% 1206 SMD 569-0115-104
R 247 20k ohm ±5% 1206 SMD 569-0115-203
R 248 5k ohm SMD top adjust 562-0135-502
R 249 1k ohm ±5% 1206 SMD 569-0115-102
R 250 10k ohm ±5% 1206 SMD 569-0115-103
R 253 5k ohm SMD top adjust 562-0135-502
R 254 1.8k ohm ±5% 1206 SMD 569-0115-182
R 255 680 ohm ±5% 1206 SMD 569-0115-681
R 256 51 ohm ±5% 1206 SMD 569-0115-510
R 257 220 ohm ±5% 1206 SMD 569-0115-221
R 258 10k ohm ±5% 1206 SMD 569-0115-103
R 259 1k ohm ±5% 1206 SMD 569-0115-102
R 260 270 ohm ±5% 1206 SMD 569-0115-271
R 261 10 ohm ±5% 1206 SMD 569-0115-100
R 262 1k ohm ±5% 1206 SMD 569-0115-102
R 301 220 ohm ±5% 1206 SMD 569-0115-221
R 302 220 ohm ±5% 1206 SMD 569-0115-221
R 303 220 ohm ±5% 1206 SMD 569-0115-221

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

R 304 240 ohm ±5% 1206 SMD 569-0115-241
R 305 43 ohm ±5% 1206 SMD 569-0115-430
R 311 Zero ohm ±10% 1206 SMD 569-0115-001
R 312 Zero ohm ±10% 1206 SMD 569-0115-001
R 315 Zero ohm ±10% 1206 SMD 569-0115-001
R 401 270 ohm ±5% 1206 SMD 569-0115-271
R 402 12.1k ohm ±1% 1206 SMD 569-0111-409
R 403 4.99k ohm ±1% 1206 SMD 569-0111-368
R 404 10 ohm ±5% 1206 SMD 569-0115-100
R 406 2.7k ohm ±5% 1206 SMD 569-0115-272
R 407 3.3k ohm ±5% 1206 SMD 569-0115-332
R 408 3.3k ohm ±5% 1206 SMD 569-0115-332
R 409 270 ohm ±5% 1206 SMD 569-0115-271
R 410 68k ohm ±5% 1206 SMD 569-0115-683
R 411 240 ohm ±5% 1206 SMD 569-0115-241
R 412 4.3k ohm ±5% 1206 SMD 569-0115-432
R 413 1k ohm ±5% 1206 SMD 569-0115-102
R 414 51 ohm ±5% 1206 SMD 569-0115-510
R 421 10k ohm ±5% 1206 SMD 569-0115-103
R 423 100 ohm ±5% 1206 SMD 569-0115-101
R 424 100 ohm ±5% 1206 SMD 569-0115-101
R 426 10k ohm ±5% 1206 SMD 569-0115-103
R 427 1k ohm ±5% 1206 SMD 569-0115-102
R 428 1k ohm ±5% 1206 SMD 569-0115-102
R 429 910 ohm ±5% 1206 SMD 569-0115-911
R 430 240 ohm ±5% 1206 SMD 569-0115-241
R 431 51 ohm ±5% 1206 SMD 569-0115-510
R 432 47k ohm ±5% 1206 SMD 569-0115-473
R 433 100k ohm ±5% 1206 SMD 569-0115-104
R 434 30k ohm ±5% 1206 SMD 569-0115-303
R 435 3k ohm ±5% 1206 SMD 569-0115-302
R 436 1k ohm ±5% 1206 SMD 569-0115-102
R 437 100k ohm ±5% 1206 SMD 569-0115-104
R 438 9.1k ohm ±5% 1206 SMD 569-0115-912
R 439 3.6k ohm ±5% 1206 SMD 569-0115-362
R 440 1k ohm ±5% 1206 SMD 569-0115-102
R 441 15k ohm ±5% 1206 SMD 569-0115-153
R 442 10 ohm ±5% 1206 SMD 569-0115-100
R 443 51 ohm ±5% 1206 SMD 569-0115-510
R 444 4.3k ohm ±5% 1206 SMD 569-0115-432
R 445 1.5k ohm ±5% 1206 SMD 569-0115-152
R 446 1.3k ohm ±5% 1206 SMD 569-0115-132
R 447 150 ohm ±5% 1206 SMD 569-0115-151
R 448 36 ohm ±5% 1206 SMD 569-0115-360

RT202 1k ohm ±5% chip thermistor 569-3013-002
RT204 1k ohm ±5% chip thermistor 569-3013-002
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SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

TP101 Red vertical tip jack 0.08 105-2202-211
TP201 Red vertical tip jack 0.08 105-2202-211
TP202 Red vertical tip jack 0.08 105-2202-211
TP203 Red vertical tip jack 0.08 105-2202-211

U 101 Mixer LRMS-2H 544-0007-013
U 102 Op amp SO-8 MC33172D 544-2019-017
U 201 FM IF MC3371D SO-16 544-2002-031
U 202 Dual op amp SO-8 544-2019-004
U 203 FM IF MC3371D SO-16 544-2002-031
U 204 Dual op amp SO-8 544-2019-004
U 301 +5V regulator 78L05 SO-8 544-2603-039
U 302 +12V regulator 78L12 SO-8 544-2603-032
U 303 +12V regulator 78L12 SO-8 544-2603-032
U 304 +12V regulator 78L12 SO-8 544-2603-032
U 401 Synthesizer MC145190F SOIC 544-3954-026

Y 401 17.5 MHz crystal 1 PPM 518-7117-500

Z 201 52.95 MHz 4-pole 15 kHz BW 532-0009-009
Z 202 52.95 MHz 4-pole 15 kHz BW 532-0009-009
Z 203 450 kHz cer filter 20 kHz BW 532-2004-013
Z 204 450 kHz cer filter 20 kHz BW 532-2004-013
Z 205 680 µH quad coil 542-5102-001
Z 211 52.95 MHz 4-pole 8 kHz BW 532-0009-011
Z 212 52.95 MHz 4-pole 8 kHz BW 532-0009-011
Z 213 450 kHz cer filter 9 kHz BW 532-2004-015
Z 214 450 kHz cer filter 9 kHz BW 532-2004-015
Z 215 680 µH quad coil 542-5102-001

TRANSMIT VCO 403-470 MHz
PART NO. 023-20X4-850

C 801 68 pF ±5% NPO 0805 SMD 510-3601-680
C 803 0.6-4.5 pF vertical SMT 512-0006-011
C 804 3.9 pF ±5% NPO 0805 chip 510-3601-399

(400-470 MHz)
C 804 3.6 pF ±5% NPO 0805 chip 510-3601-369

(470-512 MHz)
C 805 68 pF ±5% NPO 0805 chip 510-3601-680
C 806 0.7 pF ±0.1 pF high Q 510-3710-708
C 807 7.5 pF ±5% NPO 0805 chip 510-3601-759
C 808 7.5 pF ±5% NPO 0805 chip 510-3601-759
C 809 68 pF ±5% NPO 0805 chip 510-3601-680

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 810 68 pF ±5% NPO 0805 chip 510-3601-680
C 811 68 pF ±5% NPO 0805 chip 510-3601-680
C 812 15 µF 20V tantalum SMD 510-2626-150
C 813 68 pF ±5% NPO 0805 chip 510-3601-680
C 814 68 pF ±5% NPO 0805 chip 510-3601-680
C 815 1.2 pF ±5% NPO 0805 chip 510-3601-129
C 816 1 pF ±5% NPO 0805 chip 510-3601-109

CR801 Varactor SOD-323 BB535 523-5005-022
CR802 Varactor SOD-323 BB535 523-5005-022
CR803 Varactor SOD-323 BB535 523-5005-022

J 001 2-pin PC mount wafer 515-9031-101
J 002 2-pin PC mount wafer 515-9031-101
J 003 4-pin PC mount wafer 515-9031-103

L 801 150 nH ±10% 0805 SMD 542-9003-158
L 802 150 nH ±10% 0805 SMD 542-9003-158
L 803 150 nH ±10% 0805 SMD 542-9003-158
L 804 150 nH ±10% 0805 SMD 542-9003-158
L 805 12mm resonator SMD 542-9006-004

MP400 UHF VCO shield 017-2226-044

PC800 PC board 035-2044-850

Q 801 Si NPN gen purp switch/amp 576-0001-300
Q 802 NPN UHF low noise SOT-23 576-0003-636

R 803 10 ohm ±5% 0805 chip 569-0105-100
R 804 3.6k ohm ±5% 0805 chip 569-0105-362
R 805 10 ohm ±5% 0805 chip 569-0105-100
R 806 5.1k ohm ±5% 0805 chip 569-0105-512
R 807 6.2k ohm ±5% 0805 SMD 569-0105-622
R 808 200 ohm ±5% 1206 SMD 569-0115-201
R 809 47k ohm ±5% 0805 SMD 569-0105-473

EXCITER 403-470 MHz
PART NO. 023-2044-400

A 007 430-470 MHz VCO 023-2044-850

C 409 .01 µF ±10% X7R chip 510-3606-103
C 410 .01 µF ±10% X7R chip 510-3606-103
C 416 .1 µF ±10% X7R 1210 510-3607-104
C 417 .01 µF ±10% X7R 1206 chip 510-3606-103
C 418 .001 µF ±5% NPO 1206 chip 510-3602-102
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SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 419 .01 µF ±10% X7R chip 510-3606-103
C 420 5.6 pF ±5% NPO 1206 chip 510-3602-569
C 421 4.7 µF 16V tantalum SMD 510-2625-479
C 422 .1 µF ±10% X7R 1210 510-3607-104
C 423 100 pF ±5% NPO 1206 chip 510-3602-101
C 424 .1 µF ±10% X7R 1210 510-3607-104
C 425 .1 µF ±10% X7R 1210 510-3607-104
C 426 4.7 µF 16V tantalum SMD 510-2625-479
C 427 68 pF ±5% NPO 1206 chip 510-3602-680
C 428 4.7 µF 16V tantalum SMD 510-2625-479
C 429 68 pF ±5% NPO 1206 chip 510-3602-680
C 430 68 pF ±5% NPO 1206 chip 510-3602-680
C 431 68 pF ±5% NPO 1206 chip 510-3602-680
C 432 .01 µF ±10% X7R chip 510-3606-103
C 433 6.8 pF ±5% NPO 1206 chip 510-3602-689
C 434 68 pF ±5% NPO 1206 chip 510-3602-680
C 441 100 pF ±5% NPO 1206 chip 510-3602-101
C 442 68 pF ±5% NPO 1206 chip 510-3602-680
C 443 68 pF ±5% NPO 1206 chip 510-3602-680
C 444 68 pF ±5% NPO 1206 chip 510-3602-680
C 446 .018 µF ±10% X7R 0805 chip 510-3605-183
C 447 4.7 µF 16V tantalum SMD 510-2625-479
C 448 68 pF ±5% NPO 1206 chip 510-3602-680
C 449 2.7 pF ±5% NPO 1206 chip 510-3602-279
C 450 7.5 pF ±5% NPO 1206 chip 510-3602-759
C 451 4.3 pF ±5% NPO 1206 chip 510-3602-439
C 452 6.2 pF ±5% NPO 1206 chip 510-3602-629
C 453 820 pF ±5% NPO 1206 chip 510-3602-821
C 454 68 pF ±5% NPO 1206 chip 510-3602-680
C 455 68 pF ±5% NPO 1206 chip 510-3602-680
C 456 68 pF ±5% NPO 1206 chip 510-3602-680
C 457 .018 µF ±10% X7R 0805 chip 510-3605-183
C 461 68 pF ±5% NPO 1206 chip 510-3602-680
C 462 .001 µF ±5% NPO 1206 chip 510-3602-102
C 463 15 µF 20V tantalum SMD 510-2626-150
C 464 .01 µF ±10% X7R chip 510-3606-103
C 465 .018 µF ±10% X7R 0805 chip 510-3605-183
C 466 .001 µF ±5% NPO 1206 chip 510-3602-102
C 467 1.5 µF 25V tantalum SMD 510-2627-159
C 468 4.7 µF 16V tantalum SMD 510-2625-479
C 469 4.7 µF 16V tantalum SMD 510-2625-479
C 470 .001 µF ±5% NPO 1206 chip 510-3602-102
C 471 .001 µF ±5% NPO 1206 chip 510-3602-102
C 472 1.5 µF 25V tantalum SMD 510-2627-159
C 474 4.7 µF 16V tantalum SMD 510-2625-479
C 475 .001 µF ±5% NPO 1206 chip 510-3602-102
C 476 4.7 µF 16V tantalum SMD 510-2625-479

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 479 .01 µF ±10% X7R 1206 chip 510-3606-103
C 480 68 pF ±5% NPO 1206 chip 510-3602-680
C 481 1 µF 16V tantalum SMD 510-2625-109
C 482 68 pF ±5% NPO 1206 chip 510-3602-680
C 483 68 pF ±5% NPO 1206 chip 510-3602-680
C 484 68 pF ±5% NPO 1206 chip 510-3602-680
C 485 68 pF ±5% NPO 1206 chip 510-3602-680
C 496 15 µF 20V tantalum SMD 510-2626-150
C 498 .018 µF ±10% X7R 0805 chip 510-3605-183
C 499 68 pF ±5% NPO 1206 chip 510-3602-680
C 500 22 pF ±5% NPO 1206 chip 510-3602-220
C 501 68 pF ±5% NPO 1206 chip 510-3602-680
C 502 .001 µF ±5% NPO 1206 chip 510-3602-102
C 503 .018 µF ±10% X7R 0805 chip 510-3605-183
C 504 .018 µF ±10% X7R 0805 chip 510-3605-183
C 505 8.2 pF ±5% NPO 1206 chip 510-3602-829
C 506 75 pF ±5% NPO 1206 chip 510-3602-750
C 507 4.7 µF 16V tantalum SMD 510-2625-479
C 508 68 pF ±5% NPO 1206 chip 510-3602-680
C 509 3.3 pF ±5% NPO 1206 chip 510-3602-339
C 510 6.2 pF ±5% NPO 1206 chip 510-3602-629
C 511 3.3 µF 16V tantalum SMD 510-2625-339
C 512 .33 µF 35V tantalum SMD 510-2628-338
C 513 .018 µF ±10% X7R 0805 chip 510-3605-183
C 514 68 pF ±5% NPO 1206 chip 510-3602-680

CR401 Si 9.1V zener SOT-23 523-2016-919
CR402 Si 5.6V zener SOT-23 523-2016-569
CR403 Si 5.6V zener SOT-23 523-2016-569

HW404Polarized key box connector 515-7109-010

J 401 20-pin right angle header 515-9031-375
J 402 Right angle PC JCM-B 131-3701-301

L 402 .1 µH inductor SMD 542-9001-108
L 403 .1 µH inductor SMD 542-9001-108
L 405 .1 µH inductor SMD 542-9001-108
L 406 .1 µH inductor SMD 542-9001-108
L 407 .1 µH inductor SMD 542-9001-108
L 408 10 nH ±10% 0805 SMD 542-9003-107
L 409 .068 µH inductor SMD 542-9001-687
L 410 15 nH inductor LL2012 F15N 542-9003-157
L 411 .068 µH inductor SMD 542-9001-687
L 412 18 nH inductor LL2012 F18N 542-9003-187

PC401 PC board 035-2044-400
9-14
March 1999
Part No. 001-2004-301



PARTS LIST
SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

Q 403 Si NPN amp 576-0003-658
Q 404 Si NPN amp 576-0003-658
Q 405 Si PNP switching 576-0003-612
Q 406 Si NPN low noise SOT-23 576-0003-636
Q 407 Si NPN low noise SOT-23 576-0003-636
Q 410 Si NPN amp 576-0003-658
Q 411 Si NPN low noise SOT-23 576-0003-636
Q 412 NPN 0.2-2 GHz SO-8 576-0003-604
Q 413 NPN 750 mW UHF/800 MHz 576-0004-098

R 402 10k ohm ±5% SMD 1206 569-0115-103
R 403 10k ohm ±5% SMD 1206 569-0115-103
R 404 100 ohm ±5% SMD 1206 569-0115-101
R 405 1k ohm ±5% SMD 1206 569-0115-102
R 414 12.1k ohm ±1% SMD 1206 569-0111-409
R 415 4.99k ohm ±1% SMD 1206 569-0111-368
R 416 270 ohm ±5% SMD 1206 569-0115-271
R 417 10k ohm ±5% SMD 1206 569-0115-103
R 419 12.1k ohm ±1% SMD 1206 569-0111-409
R 424 10k ohm ±5% SMD 1206 569-0115-103
R 425 50k ohm single turn trimmer 562-0112-503
R 426 10k ohm ±5% SMD 1206 569-0115-103
R 427 10k ohm ±5% SMD 1206 569-0115-103
R 428 10 ohm ±5% SMD 1206 569-0115-100
R 429 4.99k ohm ±1% SMD 1206 569-0111-368
R 430 2.7k ohm ±5% SMD 1206 569-0115-272
R 431 3.3k ohm ±5% SMD 1206 569-0115-332
R 432 3.3k ohm ±5% SMD 1206 569-0115-332
R 433 270 ohm ±5% SMD 1206 569-0115-271
R 434 150 ohm ±5% SMD 1206 569-0115-151
R 435 470 ohm ±5% SMD 1206 569-0115-471
R 436 100 ohm ±5% SMD 1206 569-0115-101
R 437 100 ohm ±5% SMD 1206 569-0115-101
R 438 10k ohm ±5% SMD 1206 569-0115-103
R 439 1k ohm ±5% SMD 1206 569-0115-102
R 440 1k ohm ±5% SMD 1206 569-0115-102
R 441 47k ohm ±5% SMD 1206 569-0115-473
R 442 100 ohm ±5% SMD 1206 569-0115-101
R 444 10k ohm ±5% SMD 1206 569-0115-103
R 445 82k ohm ±5% SMD 1206 569-0115-823
R 446 50k ohm single turn trimmer 562-0112-503
R 447 1k ohm ±5% SMD 1206 569-0115-102
R 448 10k ohm ±5% SMD 1206 569-0115-103
R 449 10k ohm ±5% SMD 1206 569-0115-103
R 450 10 ohm ±5% SMD 1206 569-0115-100
R 451 4.3k ohm ±5% SMD 1206 569-0115-432
R 452 110 ohm ±5% SMD 1206 569-0115-111

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

R 453 1.5k ohm ±5% SMD 1206 569-0115-152
R 454 1.3k ohm ±5% SMD 1206 569-0115-132
R 455 150 ohm ±5% SMD 1206 569-0115-151
R 456 470 ohm ±5% SMD 1206 569-0115-471
R 457 36 ohm ±5% SMD 1206 569-0115-360
R 458 3k ohm ±5% SMD 1206 569-0115-302
R 459 150 ohm ±5% SMD 1206 569-0115-151
R 460 36 ohm ±5% SMD 1206 569-0115-360
R 461 150 ohm ±5% SMD 1206 569-0115-151
R 462 10 ohm ±5% SMD 1206 569-0115-100
R 463 51 ohm ±5% SMD 1206 569-0115-510
R 464 330 ohm ±5% SMD 1206 569-0115-331
R 465 1.3k ohm ±5% SMD 1206 569-0115-132
R 466 1.5k ohm ±5% SMD 1206 569-0115-152
R 467 1.3k ohm ±5% SMD 1206 569-0115-132
R 468 75 ohm ±5% SMD 1206 569-0115-750
R 469 2k ohm ±5% SMD 1206 569-0115-202
R 470 270 ohm ±5% SMD 1206 569-0115-271
R 471 300 ohm ±5% SMD 1206 569-0115-301
R 472 300 ohm ±5% SMD 1206 569-0115-301
R 473 150 ohm ±5% SMD 1206 569-0115-151
R 474 36 ohm ±5% SMD 1206 569-0115-360
R 475 150 ohm ±5% SMD 1206 569-0115-151
R 476 150 ohm ±5% SMD 1206 569-0115-151
R 477 1.5k ohm ±5% SMD 1206 569-0115-152
R 478 200 ohm ±5% SMD 1206 569-0115-201
R 479 150 ohm ±5% SMD 1206 569-0115-151
R 480 7.5k ohm ±5% SMD 1206 569-0115-752
R 481 1.3k ohm ±5% SMD 1206 569-0115-132
R 482 Zero ohm ±5% SMD 1206 569-0115-001
R 486 12.1k ohm ±1% SMD 1206 569-0111-409
R 487 4.99k ohm ±1% SMD 1206 569-0111-368
R 488 10k ohm ±5% SMD 1206 569-0115-103
R 489 150 ohm ±5% SMD 1206 569-0115-151
R 491 Zero ohm ±5% SMD 1206 569-0115-001
R 493 6.8k ohm ±5% SMD 1206 569-0115-682

U 402 Dual op amp SO-8 2904 544-2019-004
U 403 Synthesizer SOIC MC145190 544-3954-026
U 404 Dual op amp SO-8 544-2019-004
U 405 +5V regulator 78L05 SO-8 544-2603-039
U 406 +12V regulator 78L12 SO-8 544-2603-032
U 407 Dual op amp SO-8 544-2019-004

Y 401 17.5 MHz, 1 PPM TCXO 518-7117-500
9-15
March 1999

Part No. 001-2004-301



PARTS LIST
SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

UHF FEEDBACK LOOP
PART NO. 023-2004-530

C 001 .1 µF µ% X7R 1206 510-3609-104

L 001 .082 µH inductor SMD 542-9001-827

P 001 Edge clip 48 mil 515-9034-004
P 002 Edge clip 48 mil 515-9034-004

PC502 PC board 035-2004-530

R 001 100 ohm ±5% X7R 1206 569-0175-101

110 WATT POWER AMPLIFIER
PART NO. 023-2044-500

C 501 .018 µF ±10% X7R 0805 chip 510-3605-183
C 502 2.2 µF 20v tantalum SMD 510-2626-229
C 503 .1 µF ±10% X7R chip 510-3606-104
C 504 100 pF ±10% high Q cube 510-3663-101
C 505 100 pF ±10% high Q cube 510-3663-101
C 506 .018 µF ±10% X7R 0805 chip 510-3605-183
C 507 4.7 µF 16V tantalum SMD 510-2626-479
C 508 100 pF ±10% high Q cube 510-3663-101
C 509 .018 µF ±10% X7R 0805 chip 510-3605-183
C 510 1 µF 35V tantalum SMD 510-2628-109
C 511 .018 µF ±10% X7R 0805 chip 510-3605-183
C 512 100 pF ±10% high Q cube 510-3663-101
C 513 6.8 µF 35V tantalum SMD 510-2635-689
C 514 .018 µF ±10% X7R 0805 chip 510-3605-183
C 515 100 pF ±10% high Q cube 510-3663-101
C 516 .018 µF ±10% X7R 0805 chip 510-3605-183
C 517 100 pF ±10% high Q cube 510-3663-101
C 518 .1 µF ±10% X7R chip 510-3606-104
C 519 100 pF ±10% high Q cube 510-3663-101
C 520 .018 µF ±10% X7R 0805 chip 510-3605-183
C 521 .1 µF ±10% X7R chip 510-3606-104
C 522 6.8 µF 35V tantalum SMD 510-2635-689
C 523 100 pF ±10% high Q cube 510-3663-101
C 524 .018 µF ±10% X7R 0805 chip 510-3605-183
C 525 .018 µF ±10% X7R 0805 chip 510-3605-183
C 526 62 pF ±5% NPO 1206 chip 510-3602-620
C 527 12 pF ±5% NPO 1206 chip 510-3602-120

(403-430 MHz)
8.2 pF ±5% NPO 1206 chip 510-3602-829
(430-470 MHz)
9.1 pF ±5% NPO 1206 chip 510-3602-919
(470-512 MHz)

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 528 30 pF ±5% NPO 1206 chip 510-3602-300
(403-430 MHz)
27 pF ±5% 250V mica 510-0220-270
(430-470 MHz)
22 pF ±5% 250V mica 510-0220-220
(470-512 MHz)

C 529 27 pF ±5% 250V mica 510-0220-270
(400-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 530 .018 µF ±10% X7R 0805 chip 510-3605-183
C 531 .018 µF ±10% X7R 0805 chip 510-3605-183
C 532 100 pF ±10% high Q cube 510-3663-101
C 533 .018 µF ±10% X7R 0805 chip 510-3605-183
C 534 6.8 µF 35V tantalum SMD 510-2635-689
C 535 100 pF ±10% high Q cube 510-3663-101
C 536 .018 µF ±10% X7R 0805 chip 510-3605-183
C 537 6.8 µF 35V tantalum SMD 510-2635-689
C 538 100 pF ±10% high Q cube 510-3663-101
C 539 .018 µF ±10% X7R 0805 chip 510-3605-183
C 540 .018 µF ±10% X7R 0805 chip 510-3605-183
C 541 27 pF ±5% 250V mica 510-0220-270

(400-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 542 22 pF ±5% 250V mica 510-0220-220
(400-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 543 18 pF ±5% 250V mica 510-0220-180
(400-430 MHz)
15 pF ±5% 250V mica 510-0220-150
(430-470 MHz)
10 pF ±5% 250V mica 510-0220-100
(470-512 MHz)

C 545 27 pF ±5% 250V mica 510-0220-270
(400-430 MHz)
56 pF ±10% high Q cube 510-3663-560
(430-470 MHz)
27 pF ±5% 250V mica 510-0220-270
(470-512 MHz)

C 546 12 pF ±5% 250V mica 510-0220-120
(400-430 MHz)
8.2 pF ±10% high Q cube 510-3663-829
(430-470 MHz)
12 pF ±5% 250V mica 510-0220-120
(470-512 MHz)
9-16
March 1999
Part No. 001-2004-301



PARTS LIST
SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 547 30 pF ±5% 250V mica 510-0220-300
(400-430 MHz)
22 pF ±5% 250V mica 510-0220-220
(430-512 MHz)

C 548 27 pF ±5% 250V mica 510-0220-270
(400-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 549 .018 µF ±10% X7R 0805 chip 510-3605-183
C 550 .018 µF ±10% X7R 0805 chip 510-3605-183
C 551 100 pF ±10% high Q cube 510-3663-101
C 552 .018 µF ±10% X7R 0805 chip 510-3605-183
C 553 6.8 µF 35V tantalum SMD 510-2635-689
C 554 100 pF ±10% high Q cube 510-3663-101
C 555 .018 µF ±10% X7R 0805 chip 510-3605-183
C 556 6.8 µF 35V tantalum SMD 510-2635-689
C 557 100 pF ±10% high Q cube 510-3663-101
C 558 .018 µF ±10% X7R 0805 chip 510-3605-183
C 559 .018 µF ±10% X7R 0805 chip 510-3605-183
C 560 27 pF ±5% 250V mica 510-0220-270

(400-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 561 27 pF ±5% 250V mica 510-0220-270
(400-430 MHz)
30 pF ±5% 250V mica 510-0220-300
(430-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 562 22 pF ±5% 250V mica 510-0220-220
(400-430 MHz)
12 pF ±5% 250V mica 510-0220-120
(430-512 MHz)

C 563 100 pF ±10% high Q cube 510-3663-101
C 564 27 pF ±5% 250V mica 510-0220-270

(400-430 MHz)
56 pF ±10% high Q cube 510-3663-560
(430-470 MHz)
27 pF ±5% 250V mica 510-0220-270
(470-512 MHz)

C 565 12 pF ±5% 250V mica 510-0220-120
(400-430 MHz)
8.2 pF ±10% high Q cube 510-3663-829
(430-470 MHz)
12 pF ±5% 250V mica 510-0220-120
(470-512 MHz)

C 566 .018 µF ±10% X7R 0805 chip 510-3605-183

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

C 567 .018 µF ±10% X7R 0805 chip 510-3605-183
C 568 30 pF ±5% 250V mica 510-0220-300

(400-430 MHz)
22 pF ±5% 250V mica 510-0220-220
(430-512 MHz)

C 569 27 pF ±5% 250V mica 510-0220-270
(400-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 570 100 pF ±10% high Q cube 510-3663-101
C 571 .018 µF ±10% X7R 0805 chip 510-3605-183
C 572 6.8 µF 35V tantalum SMD 510-2635-689
C 573 100 pF ±10% high Q cube 510-3663-101
C 574 .018 µF ±10% X7R 0805 chip 510-3605-183
C 575 6.8 µF 35V tantalum SMD 510-2635-689
C 576 100 pF ±10% high Q cube 510-3663-101
C 577 .018 µF ±10% X7R 0805 chip 510-3605-183
C 578 .018 µF ±10% X7R 0805 chip 510-3605-183
C 579 27 pF ±5% 250V mica 510-0220-270

(400-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 580 27 pF ±5% 250V mica 510-0220-270
(400-430 MHz)
30 pF ±5% 250V mica 510-0220-300
(430-470 MHz)
39 pF ±5% 250V mica 510-0220-390
(470-512 MHz)

C 581 22 pF ±5% 250V mica 510-0220-220
(400-430 MHz)
12 pF ±5% 250V mica 510-0220-120
(430-512 MHz)

C 582 100 pF ±10% high Q cube 510-3663-101
C 583 .018 µF ±10% X7R 0805 chip 510-3605-183
C 584 .001 µF ±5% NPO 1206 chip 510-3602-102
C 585 39 pF ±5% NPO 1206 chip 510-3602-390
C 586 1 µF 16V tantalum SMD 510-2625-109
C 587 .018 µF ±10% X7R 0805 chip 510-3605-183
C 588 100 pF ±10% high Q cube 510-3663-101
C 589 1 µF 35V tantalum SMD 510-2628-109
C 590 4.7 µF 16V tantalum SMD 510-2625-479
C 591 4.7 µF 16V tantalum SMD 510-2625-479
C 592 .018 µF ±10% X7R 0805 chip 510-3605-183
C 593 .001 µF ±5% NPO 1206 chip 510-3602-102
C 594 100 pF ±10% high Q cube 510-3663-101
C 595 1 µF 35V tantalum SMD 510-2628-109
C 596 4.7 µF 16V tantalum SMD 510-2625-479
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C 597 .018 µF ±10% X7R 0805 chip 510-3605-183
C 598 .001 µF ±5% NPO 1206 chip 510-3602-102
C 600 1.7-11 pF vert mt T-cap 187-0106-175

(430-512 MHz)
C 601 .1 µF ±10% X7R chip 510-3606-104
C 602 .1 µF ±10% X7R chip 510-3606-104
C 603 .018 µF ±10% X7R 0805 chip 510-3605-183
C 604 10 pF ±5% 250V mica 510-0220-100

(400-430 MHz)

CR501 Si 6.2V ±5% zener SOT-23 523-2016-629
CR502 Si 6.2V ±5% zener SOT-23 523-2016-629
CR503 Si 6.2V ±5% zener SOT-23 523-2016-629

EP501 Ferrite bead SMD 1233 517-2503-010
EP502 Ferrite bead SMD 1233 517-2503-010
EP503 Ferrite bead SMD 1233 517-2503-010
EP504 Ferrite bead SMD 1233 517-2503-010
EP505 Ferrite bead SMD 1233 517-2503-010
EP506 Ferrite bead SMD 1233 517-2503-010
EP507 Ferrite bead SMD 1233 517-2503-010
EP508 Ferrite bead SMD 1233 517-2503-010
EP509 Ferrite bead SMD 1233 517-2503-010
EP510 Ferrite bead SMD 1233 517-2503-010
EP511 Ferrite bead SMD 1233 517-2503-010
EP520 Ferrite bead SMD 1233 517-2503-010

L 504 .1 µH inductor SMD 542-9001-108
L 505 .1 µH inductor SMD 542-9001-108
L 506 .1 µH inductor SMD 542-9001-108

PC500 PC board 035-2044-500

Q 501* 100W UHF RF power amp 576-0006-119
Q 502* 100W UHF RF power amp 576-0006-119
Q 503* 100W UHF RF power amp 576-0006-119
Q 504 Si NPN GP sw/amp SOT-23 576-0001-300
Q 505 Si NPN GP sw/amp SOT-23 576-0001-300

R 501 150 ohm ±5% 1206 SMD 569-0115-151
R 502 36 ohm ±5% 1206 SMD 569-0115-360
R 503 150 ohm ±5% 1206 SMD 569-0115-151
R 504 .03 ohm ±5% SMD 2W 569-2019-307
R 505 200 ohm ±5% 1206 SMD 569-0115-201
R 506 200 ohm ±5% 1206 SMD 569-0115-201
R 508 2k ohm ±5% 1206 SMD 569-0115-202
R 509 4.7k ohm SMD top adjust 569-0115-472
R 510 5k ohm ±5% 1206 SMD 569-0135-502
R 511 2.2k ohm ±5% 1206 SMD 569-0115-222

SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

R 512 10k ohm ±5% 1206 SMD 569-0115-103
R 513 4.7k ohm ±5% 1206 SMD 569-0115-472
R 514 .03 ohm ±5% SMD 2W 569-2019-307
R 515 200 ohm ±5% 1206 SMD 569-0115-201
R 516 200 ohm ±5% 1206 SMD 569-0115-201
R 517 Zero ohm ±5% 1206 SMD 569-0115-001
R 518 2k ohm ±5% 1206 SMD 569-0115-202
R 519* 100 ohm 20W flange mount 569-5001-001
R 520 4.7k ohm ±5% 1206 SMD 569-0115-472
R 521 5k ohm SMD top adjust 569-0115-502
R 522 2.2k ohm ±5% 1206 SMD 569-0115-222
R 523 10k ohm ±5% 1206 SMD 569-0115-103
R 524 4.7k ohm ±5% 1206 SMD 569-0115-472
R 525 .03 ohm ±5% SMD 2W 569-2019-307
R 526 200 ohm ±5% 1206 SMD 569-0115-201
R 527 200 ohm ±5% 1206 SMD 569-0115-201
R 528 2k ohm ±5% 1206 SMD 569-0115-202
R 529 4.7k ohm ±5% 1206 SMD 569-0115-472
R 530 5k ohm SMD top adjust 569-0115-502
R 531 2.2k ohm ±5% 1206 SMD 569-0115-222
R 532 10k ohm ±5% 1206 SMD 569-0115-103
R 533 4.7k ohm ±5% 1206 SMD 569-0115-472
R 534 .03 ohm ±5% SMD 2W 569-2019-307
R 535 200 ohm ±5% 1206 SMD 569-0115-201
R 536 200 ohm ±5% 1206 SMD 569-0115-201
R 537 2k ohm ±5% 1206 SMD 569-0115-202
R 538* 100 ohm 100W flange mount 569-5001-002
R 539 470 ohm ±5% 1206 SMD 569-0115-471
R 540 301k ohm ±1% 1206 SMD 569-0111-547
R 541 100k ohm ±1% 1206 SMD 569-0111-501
R 542 75 ohm ±5% 1206 SMD 569-0115-750
R 543 56 ohm ±5% 1206 SMD 569-0115-560
R 544 240 ohm ±5% 1206 SMD 569-0115-241
R 545 Zero ohm ±5% 1206 SMD 569-0115-001
R 547 51 ohm ±5% 2512 SMD 569-0175-510
R 548 51 ohm ±5% 2512 SMD 569-0175-510
R 549 51 ohm ±5% 2512 SMD 569-0175-510
R 550 10k ohm ±5% 1206 SMD 569-0115-103
R 551 100k ohm ±5% 1206 SMD 569-0115-104
R 552 10k ohm ±5% 1206 SMD 569-0115-103

RT501 80k ±5% chip thermistor 569-3006-803
RT502 80k ±5% chip thermistor 569-3006-803
RT503 80k ±5% chip thermistor 569-3006-803

U 501 5W power module 544-4001-063
(400-430 MHz)
5W power module 544-4001-064
(430-512 MHz)
9-18
March 1999
Part No. 001-2004-301



PARTS LIST
SYMBOL     PART        
NUMBER DESCRIPTION NUMBER

U 502 High side current sense 544-2039-002
U 503 High side current sense 544-2039-002
U 504 High side current sense 544-2039-002
U 505 High side current sense 544-2039-002
U 506 Dual op amp 532 SO-8 544-2019-004
U 507 Temp sensor LM35 SO-8 544-2032-003
U 508 +5V regulator 78L05 SO-8 544-2603-039
U 509 +5V regulator 78L05 SO-8 544-2603-039

LOW-PASS FILTER
PART NO. 023-2004-600

A 620 Low pass filter assembly 023-2004-620

MP600 LPF mounting plate 017-2222-264

FORWARD/REVERSE POWER DETECTOR
PART NO. 023-2004-660

C 601 68 pF ±5% NPO 1206 chip 510-3602-680
C 602 68 pF ±5% NPO 1206 chip 510-3602-680
C 603 68 pF ±5% NPO 1206 chip 510-3602-680
C 604 68 pF ±5% NPO 1206 chip 510-3602-680
C 605 68 pF ±5% NPO 1206 chip 510-3602-680
C 606 68 pF ±5% NPO 1206 chip 510-3602-680
C 607 .001 µF ±5% NPO 1206 chip 510-3602-102
C 608 68 pF ±5% NPO 1206 chip 510-3602-680
C 609 .001 µF ±5% NPO 1206 chip 510-3602-102
C 610 68 pF ±5% NPO 1206 chip 510-3602-680
C 611 4.7 µF 10V tantalum SMD 510-2624-479
C 612 .001 µF ±5% NPO 1206 chip 510-3602-102
C 613 68 pF ±5% NPO 1206 chip 510-3602-680
C 614 4.7 µF 10V tantalum SMD 510-2624-479
C 651 68 pF ±5% NPO 1206 chip 510-3602-680
C 652 68 pF ±5% NPO 1206 chip 510-3602-680
C 653 68 pF ±5% NPO 1206 chip 510-3602-680
C 654 68 pF ±5% NPO 1206 chip 510-3602-680
C 655 68 pF ±5% NPO 1206 chip 510-3602-680
C 656 68 pF ±5% NPO 1206 chip 510-3602-680
C 657 68 pF ±5% NPO 1206 chip 510-3602-680
C 658 .001 µF ±5% NPO 1206 chip 510-3602-102
C 659 .001 µF ±5% NPO 1206 chip 510-3602-102
C 660 68 pF ±5% NPO 1206 chip 510-3602-680
C 661 .001 µF ±5% NPO 1206 chip 510-3602-102
C 662 2.2 µF 20V tantalum SMD 510-2626-229
C 663 4.7 µF 10V tantalum SMD 510-2624-479
C 664 .001 µF ±5% NPO 1206 chip 510-3602-102
C 665 4.7 µF 10V tantalum SMD 510-2624-479
C 666 68 pF ±5% NPO 1206 chip 510-3602-680

SYMBOL     PART        
NUMBERDESCRIPTIONNUMBERC 6674.7 µF 10V tan-
talum SMD510-2624-479

CR601 Dual Schottky SOT-143 523-1504-033
CR651 Dual Schottky SOT-143 523-1504-033

L 602 9T 35.5 nH SMD air core 542-0030-009
L 603 .1 µH SMD inductor 542-9001-108
L 652 .1 µH SMD inductor 542-9001-108
L 653 9T 35.5 nH SMD air core 542-0030-009
L 654 9T 35.5 nH SMD air core 542-0030-009

MP601 PC board shield 017-2210-211
MP651 PC board shield 017-2210-211
MP653 Power detector board 017-2210-212

PC601 PC board 035-2004-660

R 601 51 ohm ±5% 1206 SMD 569-0115-510
R 603 51 ohm ±5% 1206 SMD 569-0115-510
R 604 51 ohm ±5% 1206 SMD 569-0115-510
R 605 10k ohm ±1% 1206 SMD 569-0111-401
R 606 10k ohm ±1% 1206 SMD 569-0111-401
R 607 20k ohm ±1% 1206 SMD 569-0111-430
R 608 10k ohm ±1% 1206 SMD 569-0111-401
R 609 10k ohm ±1% 1206 SMD 569-0111-401
R 610 160 ohm ±5% 1206 SMD 569-0115-161
R 611 5k ohm SMD top adjust 569-0135-502
R 612 10k ohm ±1% 1206 SMD 569-0111-401
R 613 10k ohm ±1% 1206 SMD 569-0111-401
R 614 10k ohm ±1% 1206 SMD 569-0111-401
R 615 470 ohm ±5% 1206 SMD 569-0115-471
R 616 2k ohm ±5% 1206 SMD 569-0115-202
R 651 51 ohm ±5% 1206 SMD 569-0115-510
R 653 51 ohm ±5% 1206 SMD 569-0115-510
R 654 51 ohm ±5% 1206 SMD 569-0115-510
R 655 10k ohm ±1% 1206 SMD 569-0111-401
R 656 20k ohm ±1% 1206 SMD 569-0111-430
R 657 10k ohm ±1% 1206 SMD 569-0111-401
R 658 10k ohm ±1% 1206 SMD 569-0111-401
R 659 10k ohm ±1% 1206 SMD 569-0111-401
R 660 150 ohm ±5% 1206 SMD 569-0115-151
R 661 5k ohm SMD top adjust 569-0135-502
R 662 10k ohm ±1% 1206 SMD 569-0111-401
R 663 7.5k ohm ±5% 1206 SMD 569-0115-752
R 664 12k ohm ±5% 1206 SMD 569-0115-123
R 665 470 ohm ±5% 1206 SMD 569-0115-471
R 666 240 ohm ±5% 1206 SMD 569-0115-241
R 667 47 ohm ±5% 1206 SMD 569-0115-470
R 669 2k ohm ±5% 1206 SMD 569-0115-202
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U 601 Dual op amp SO-8 544-2019-004
U 651 Dual op amp SO-8 544-2019-004
U 652 5V regulator 78L05 544-2603-039

POWER AMPLIFIER MECHANICAL
PART NO. 023-2004-732

B 252 24V DC fan 3.14" sq x 1.26" 529-2002-027

EP200 6-14 ground lug 586-0007-070

HW251  6-32 panhead philips ZPS 575-1606-008
HW253  6-32 panhead philips ZPS 575-1606-012
HW254  1/8" cable clamp 572-0001-001
HW255  6-32 pan torx ZPS 575-0006-010
HW256  4-40 panhead philips ZPS 575-1604-010
HW257  6-32 panhead philips ZPS 575-1606-010
HW258  6-32 panhead philips ZPS 575-1606-016
HW259  6-19 panhead philips ZPS 575-5606-008
HW260  6 x 0.018 lockwasher int ZPS 596-1206-010
HW261  0.26 x 0.54 grafoil flgres 018-1007-030
HW262  0.42 x 0.995 grafoil mrf 018-1007-032
HW265  Grafoil M67709 018-1007-105
HW266  Grafoil isolator 018-1007-041
HW268  10-32 HHSL Sems scr ZPS 575-9810-012
HW269  0.062 x 0.85 x 5.65 poron stp 574-3002-110
HW270 8-32 panhead CPS philips 575-0608-008
HW300 Solder ground terminal 017-2210-213
HW777 Self mount wire tie 574-9008-025

MP240 PA coax ground tab 017-2210-038
MP254 M PA plate align dowel pin 013-1723-216
MP256 PA shield, left 017-2210-121
MP257 PA shield, top 017-2210-022
MP258 PA shield, right, 1 fan 017-2210-023
MP262 Low-pass filter shield 017-2210-209
MP268 M PA stop 013-1723-222
MP270 PA shield 017-2210-207

SYMBOL        PART    
NUMBER DESCRIPTION NUMBER

2000 SERIES REPEATER POWER SUPPLY
PART NO. 023-2000-800

A 801 Main board assembly 023-2000-810
A 803 AC filter board assembly 023-2000-820

B 800 24V DC fan 3.14” square 529-2002-012

HW800  Speed nut 537-0001-002
HW801  10-32 x 0.375 CPS nut 560-1110-012
HW802  6-32 x 0.094 nut 560-1106-010
HW803  4-40 machine panhead ZPS 575-1604-010
HW804  6-32 machine panhead ZPS 575-1606-010
HW805  6-32 machine panhead ZPS 575-1606-016
HW806  Washer 596-2406-012
HW809  6 x 0.018 lockwasher int. 596-1106-009
HW810  3/8” cable clamp 572-0001-005
HW811  #10 split lock washer 596-1310-010
HW812 Snap rivet 0.157 dia. x 0.29 574-9015-052
HW813 Connector mounting screw 515-7141-215

J 800 2-pos lock receptacle #22 wire 515-9032-262

MP801 Main enclosure 017-2210-165
MP802 Top cover 017-2210-166
MP803 Handle 017-2139-202
MP804 Strain releif 016-2187-270
MP805 Fan finger guard 578-1000-001

NP800 Nameplate holder 015-0900-406
NP801 Nameplate label 559-5861-161

WIREHARNESS
PART NO. 023-2000-803

EP001 Power socket 515-9012-284
EP002 Signal socket 515-9012-291

MP001 15-pos plug 515-9012-272
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800W POWER SUPPLY MAIN BOARD
PART NO. 023-2000-810

A 002 Pin feed EPROM blank label 559-1154-004
A 802 Wireharness 023-2000-803
A 803 Thermal sensor board assem 023-2000-840

C 101 220 µF 25V aluminum radial 510-4225-221
C 102 .01 µF ±5% X7R 1206 510-3609-103
C 103 220 nF ±10% X7R 1210 510-3606-224
C 104 1 µF 35V tantalum SMD 510-2628-109
C 105 1 µF 35V tantalum SMD 510-2628-109
C 106 1500 µF 35Valuminum elect 510-4075-152
C 107 1500 µF 35Valuminum elect 510-4075-152
C 108 470 pF ±5% NPO 1206 510-3602-471
C 109 .1 µF ±10% X7R 1206 510-3609-104
C 110 330 µF 450V aluminum 510-4574-331
C 111 330 µF 450V aluminum 510-4574-331
C 113 .0047 µF ±10% X7R 1206 510-3609-472
C 114 .1 µF ±10% X7R 1206 510-3609-104
C 115 .1 µF ±10% X7R 1206 510-3609-104
C 116 .1 µF ±10% X7R 1206 510-3609-104
C 117 .47 µF 16V tantalum SMD 510-2625-478
C 118 270 pF ±5% NPO 1206 510-3602-271
C 119 1 µF 35V tantalum SMD 510-2628-109
C 120 270 pF ±5% NPO 1206 510-3602-271
C 121 .0027 µF ±5% X7R 1206 510-3609-272
C 122 470 pF ±5% NPO 1206 510-3602-471
C 123 1 µF 35V tantalum SMD 510-2628-109
C 124 .1 µF ±10% X7R 1206 510-3609-104
C 125 .0022 µF ±5% X7R 1206 510-3609-222
C 126 .1 µF ±5% X7R 1206 510-3609-104
C 127 .01 µF ±10% X7R 1206 510-3609-103
C 128 6.8 µF 35V tantalum SMD 510-2635-689
C 129 .1 µF ±10% X7R 1206 510-3609-104
C 131 .1 µF ±10% X7R 1206 510-3609-104
C 132 1 µF 35V tantalum SMD 510-2628-109
C 133 1 µF 35V tantalum SMD 510-2628-109
C 134 .1 µF ±5% X7R 1206 510-3609-104
C 135 .1 µF ±5% X7R 1206 510-3609-104
C 136 2.2 µF 16V tantalum SMD 510-2625-229
C 137 2.2 µF 16V tantalum SMD 510-2625-229
C 138 .001 µF ±5% NPO 1206 510-3602-102
C 139 6.8 µF 35V tantalum SMD 510-2635-689
C 140 6.8 µF 35V tantalum SMD 510-2635-689
C 141 .1 µF ±5% X7R 1206 510-3609-104
C 142 1 nF 600V AC double m 510-1023-102

SYMBOL        PART    
NUMBER DESCRIPTION NUMBER

C 143 2700 µF 35V aluminum 510-4075-272
C 144 2700 µF 35V aluminum 510-4075-272
C 145 2700 µF 35V aluminum 510-4075-272
C 146 .1 µF ±5% X7R 1206 510-3609-104
C 147 .1 µF ±5% X7R 1206 510-3609-104
C 148 .1 µF ±5% X7R 1206 510-3609-104
C 149 .1 µF ±5% X7R 1206 510-3609-104
C 150 .01 µF ±5% X7R 1206 510-3609-103
C 152 .1 µF ±5% X7R 1206 510-3609-104
C 153 1 µF 35V tantalum SMD 510-2628-109
C 154 .1 µF ±5% X7R chip 510-3609-104
C 156 .01 µF ±5% X7R 1206 510-3609-103
C 159 6.8 µF 35V tantalum SMD 510-2635-689
C 160 15 µF 20V tantalum SMD 510-2633-150
C 161 .01 µF ±5% X7R 1206 510-3609-103
C 162 .1 µF ±5% X7R 1206 510-3609-104
C 163 2700 µF 35V aluminum 510-4075-272
C 164 .001 µF ±5% NPO 1206 510-3602-102
C 165 1500 µF 35V aluminum 510-4075-152
C 166 1500 µF 35V aluminum 510-4075-152
C 167 .01 µF ±5% X7R 1206 510-3609-103
C 168 .01 µF ±5% X7R 1206 510-3609-103
C 169 1500 µF 35V aluminum 510-4075-152
C 170 .01 µF ±5% X7R 1206 510-3609-103
C 172 .01 µF ±5% X7R 1206 510-3609-103
C 173 .1 µF ±5% X7R 1206 510-3609-104
C 174 2200 pF ±5% NPO 1206 510-3602-222
C 175 .22 µF ±10% X7R 1210 510-3606-224
C 176 .001 µF ±5% NPO 1206 510-3602-102
C 178 1 µF 35V tantalum SMD 510-2628-109
C 180 6.8 µF 35V tantalum SMD 510-2635-689
C 181 .01 µF ±5% X7R 1206 510-3609-103
C 182 470 pF ±5% NPO 1206 510-3602-471
C 183 270 pF ±5% NPO 1206 510-3602-271
C 184 .1 µF ±5% X7R 1206 510-3609-104
C 185 .001 µF ±5% NPO 1206 510-3602-102
C 186 1500 µF 35V aluminum 510-4075-152
C 187 1500 µF 35V aluminum 510-4075-152
C 188 1500 µF 35V aluminum 510-4075-152
C 189 .01 µF ±5% X7R 1206 510-3609-103
C 190 .01 µF ±5% X7R 1206 510-3609-103
C 192 .1 µF ±5% X7R 1206 510-3609-104
C 193 2200 pF ±5% NPO 1206 510-3602-222
C 194 .22 µF ±10% X7R 1210 510-3606-224
C 195 .01 µF ±5% X7R 1206 510-3609-103
C 196 .001 µF ±5% NPO 1206 510-3602-102
C 197 2.2 µF 16V tantalum SMD 510-2625-229
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C 198 1 µF 35V tantalum SMD 510-2628-109
C 199 6.8 µF 35V tantalum SMD 510-2635-689
C 200 6.8 µF 35V tantalum SMD 510-2635-689
C 201 .01 µF ±5% X7R 1206 510-3609-103
C 202 470 pF ±5% NPO 1206 510-3602-471
C 203 470 pF ±5% NPO 1206 510-3602-471
C 204 .047 µF ±5% X7R 1206 510-3609-473
C 205 1500 µF 35V aluminum 510-4075-152
C 207 2200 pF ±5% NPO 1206 510-3602-222
C 208 .1 µF ±5% X7R 1206 510-3609-104
C 209 1500 µF 35V aluminum 510-4075-152
C 210 2200 pF ±5% NPO 1206 510-3602-222
C 211 .01 µF ±5% X7R 1206 510-3609-103
C 212 .01 µF ±5% X7R 1206 510-3609-103
C 213 .1 µF ±5% X7R 1206 510-3609-104
C 214 .01 µF ±5% X7R 1206 510-3609-103
C 215 .1 µF ±5% X7R 1206 510-3609-104
C 216 .01 µF ±5% X7R 1206 510-3609-103
C 217 .1 µF ±5% X7R 1206 510-3609-104
C 218 .01 µF ±5% X7R 1206 510-3609-103
C 219 .1 µF ±5% X7R 1206 510-3609-104
C 220 .1 µF ±5% X7R 1206 510-3609-104
C 221 .01 µF ±5% X7R 1206 510-3609-103
C 222 .1 µF ±5% X7R 1206 510-3609-104
C 223 .1 µF ±5% X7R 1206 510-3609-104
C 224 .01 µF ±5% X7R 1206 510-3609-103
C 225 .01 µF ±5% X7R 1206 510-3609-103
C 227 .1 µF ±5% X7R 1206 510-3609-104
C 228 2.2 µF 16V tantalum SMD 510-2625-229
C 229 .1 µF ±5% X7R 1206 510-3609-104
C 230 1 µF 35V tantalum SMD 510-2628-109
C 232 6.8 µF 35V tantalum SMD 510-2635-689
C 233 .1 µF ±5% X7R 1206 510-3609-104
C 234 .001 µF ±5% NPO 1206 510-3602-102
C 235 .1 µF ±5% X7R 1206 510-3609-104
C 236 .1 µF ±5% X7R 1206 510-3609-104

CR101 Switching diode SOT-23 523-1504-002
CR102 Switching diode SOT-23 523-1504-002
CR103 3A ultra-fast diode 523-1507-004
CR104 18V zener ±5% SMD 523-2026-180
CR105 1A Schottky diode 523-0519-031
CR106 1A Schottky diode 523-0519-031
CR107 Switching diode SOT-23 523-1504-017
CR108 Switching diode SOT-23 523-1504-017
CR110 Switching diode SOT-23 523-1504-002

SYMBOL        PART    
NUMBER DESCRIPTION NUMBER

CR111 Switching diode SOT-23 523-1504-002
CR112 Switch diode SOT-23 523-1504-017
CR113 5.1V zener SOT-23 523-2016-519
CR114 1A Schottky diode 523-0519-031
CR115 1A Schottky diode 523-0519-031
CR116 1A Schottky diode 523-0519-031
CR117 18V zener SOT-23 523-2016-180
CR118 3A ultra-fast diode 523-1507-004
CR119 3A ultra-fast diode 523-1507-004
CR120 18V zener SOT-23 523-2016-180
CR121 Ultra-fast rectifier 523-0019-024
CR122 Switch diode SOT-23 523-1504-017
CR123 1A Schottky diode 523-0519-031
CR124 1A Schottky diode 523-0519-031
CR125 1A Schottky diode 523-0519-031
CR126 Schottkey diode 20A 523-0519-030
CR127 Switch diode SOT-23 523-1504-017
CR128 Ultra-fast rectifier 523-0019-024
CR129 25A 400V SCR TO-220 523-3021-001
CR130 1A Schottky diode 523-0519-031
CR131 1A Schottky diode 523-0519-031
CR132 Schottkey diode 20A 523-0519-030
CR133 Switch diode SOT-23 523-1504-017
CR134 1A Schottky diode 523-0519-031
CR135 25A 400V SCR TO-220 523-3021-001
CR136 3A ultra-fast diode 523-1507-004
CR137 Switching diode SOT-23 523-1504-002
CR138 Switching diode SOT-23 523-1504-002
CR139 Dual switching common cath 523-1504-022
CR140 4.7V zener SOT-23 523-2016-479
CR141 25A 400V SCR TO-220 523-3021-001
CR142 Switch diode SOT-23 523-1504-017
CR143 Switch diode SOT-23 523-1504-017
CR145 8A 600V ultrafast diode 523-0019-026
CR148 13V 1W zener SMT 523-2026-130

EP100 Ferrite bead 517-2002-008
EP101 0.25” spade lug 586-3502-021
EP103 0.25” spade lug 586-3502-021
EP104 0.25” spade lug 586-3502-021
EP105 0.25” spade lug 586-3502-021
EP106 0.25” spade lug 586-3502-021
EP110 0.25” spade lug 586-3502-021
EP111 0.25” spade lug 586-3502-021
EP112 0.25” spade lug 586-3502-021

F 102 10A 250V fastblow AGC fuse 534-0003-036
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FH102 Fuse clip 534-1007-001

HW100  Cam5 x 3.795 sil-pad 018-1007-051
HW101  0.89 x 1.37 sil-pad 018-1007-052
HW102  1.06 x 4.73 sil-pad 018-1007-053
HW104  0.83 x 5 Teflon spacer 018-1007-056
HW105  0.83” Teflon spacer 018-1007-057
HW106  1.28” Teflon spacer 018-1007-058
HW107  4-40 3/8” hex socket CPS 575-9076-122
HW108  6-32 3/8” socket hoodcap 575-9076-112
HW109  6-32 machine panhead ZPS 575-1606-012
HW110  #4 x 0.046 shoulder washer 596-4504-008
HW111  #4 x 0.040 flat washer NPB 596-2404-008
HW112  #6 x 0.028 flat washer NPB 596-2406-010
HW113  #4 shakeproof washer 596-1104-008
HW114  #6 x 0.018 int lockwasher 596-1106-009
HW115 #4 spring washer 596-9604-009
HW120  TO-220 clamp 537-9055-051

J 101 2-pin friction header 515-9031-201
J 102 2-pin friction header 515-9031-201

L 101 15 µH 30A DC inductor 542-5010-005
L 102 20 µH 8A DC inductor 542-5010-006
L 103 7.5 µH 8A DC inductor 542-5010-008
L 104 10 µH 5A DC inductor 542-5010-007
L 105 100 µH 1A DC inductor 542-5010-012
L 107 300 µH 17A DC inductor 542-5010-004

MP100 5.7” heat sink 014-0771-130
MP101 2.9” heat sink 014-0771-131
MP102 5.7” heat sink 014-0771-133
MP105 TO-202 spacer 017-2210-162

PC001 PC board 035-2000-810

Q 101 30A 500V N-chnl pwr module 576-0006-354
Q 102 PNP switching 576-0003-612
Q 103 Si NPN amp/sw SOT-23 576-0003-600
Q 104 PNP high current SOT-223 576-0006-026
Q 105 PNP switching 576-0003-612
Q 106 Si NPN amp/sw SOT-23 576-0003-600
Q 107 PNP high current SOT-223 576-0006-026
Q 108 NPN high current SOT-223 576-0006-027
Q 110 Si NPN amp/sw SOT-23 576-0003-600
Q 111 Si NPN amp/sw SOT-23 576-0003-600

SYMBOL        PART    
NUMBER DESCRIPTION NUMBER

Q 112 Si NPN amp/sw SOT-23 576-0003-600
Q 114 PNP switching 576-0003-612
Q 115 PNP high current SOT-223 576-0006-026
Q 116 14A 500V N-MOSFET 576-0006-351
Q 117 PNP high current SOT-223 576-0006-026
Q 118 14A 500V N-MOSFET 576-0006-351
Q 120 Si NPN amp/sw SOT-23 576-0003-600
Q 121 PNP 6A SMD MJD42C 576-0002-603
Q 122 PNP high current SOT-223 576-0006-026
Q 123 N-Chnl E-MOSFET SOT-23 576-0006-110
Q 124 PNP high current SOT-223 576-0006-026
Q 125 20A 200V N-MOSFET 576-0006-352
Q 126 PNP switching 576-0003-612
Q 127 Si NPN amp/sw SOT-23 576-0003-600
Q 128 PNP switching 576-0003-612
Q 129 PNP high current SOT-223 576-0006-026
Q 130 N-Chnl E-MOSFET SOT-23 576-0006-110
Q 131 PNP high current SOT-223 576-0006-026
Q 132 20A 200V N-MOSFET 576-0006-352
Q 133 PNP switching 576-0003-612
Q 138 PNP switching 576-0003-612

R 101 330k ohm ±5% 1206 SMD 569-0115-334
R 102 330k ohm ±5% 1206 SMD 569-0115-334
R 103 240k ohm ±5% 1206 SMD 569-0115-244
R 104 100k ohm ±5% 1206 SMD 569-0115-104
R 105 330k ohm ±5% 1206 SMD 569-0115-334
R 106 330k ohm ±5% 1206 SMD 569-0115-334
R 107 330k ohm ±5% 1206 SMD 569-0115-334
R 108 20k ohm ±5% 2512 SMD 569-0175-203
R 109 20k ohm ±5% 2512 SMD 569-0175-203
R 110 20k ohm ±5% 2512 SMD 569-0175-203
R 111 220 ohm ±5% 1206 SMD 569-0115-221
R 112 10 ohm ±5% 1206 SMD 569-0115-100
R 113 0.03 ohm 55W low ind wire 569-4151-307
R 114 0.03 ohm 55W low ind wire 569-4151-307
R 115 4.7k ohm ±5% 1206 SMD 569-0115-472
R 116 36k ohm ±5% 1206 SMD 569-0115-363
R 117 330 ohm ±5% 1206 SMD 569-0115-331
R 118 18.2k ohm ±1% 1206 SMD 569-0111-426
R 119 24.3k ohm ±1% 1206 SMD 569-0111-438
R 120 20k ohm ±5% 2512 SMD 569-0175-203
R 121 100k ohm ±1% 1206 SMD 569-0111-501
R 122 100k ohm ±1% 1206 SMD 569-0111-501
R 123 100k ohm ±1% 1206 SMD 569-0111-501
R 124 100k ohm ±1% 1206 SMD 569-0111-501
R 125 13 ohm ±5% 1206 SMD 569-0115-130
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R 126 10 ohm ±5% 1206 SMD 562-0115-100
R 127 1.27k ohm ±1% 1206 SMD 569-0111-311
R 128 51 ohm ±5% 2512 SMD 569-0175-510
R 129 36k ohm ±5% 1206 SMD 569-0115-363
R 130 100k ohm ±5% 1206 SMD 569-0115-104
R 131 36k ohm ±5% 1206 SMD 569-0115-363
R 132 10k ohm ±5% 1206 SMD 569-0115-103
R 133 100k ohm ±5% 1206 SMD 569-0115-104
R 134 20k ohm ±5% 1206 SMD 569-0115-203
R 135 13k ohm ±1% 1206 SMD 569-0111-412
R 136 100k ohm ±5% 1206 SMD 569-0115-104
R 137 1M ohm ±5% 1206 SMD 569-0115-105
R 138 2.26k ohm ±1% 1206 SMD 569-0111-335
R 139 2.26k ohm ±1% 1206 SMD 569-0111-335
R 140 15k ohm ±1% 1206 SMD 569-0111-418
R 141 10k ohm ±5% 1206 SMD 569-0115-103
R 142 560k ohm ±5% 1206 SMD 569-0115-564
R 143 3k ohm ±5% 1206 SMD 569-0115-302
R 144 25.5k ohm ±1% 1206 SMD 569-0111-440
R 146 100 ohm ±5% 1206 SMD 569-0115-101
R 148 4.7k ohm ±5% 1206 SMD 569-0115-472
R 149 1k ohm ±5% 1206 SMD 569-0115-102
R 150 2k ohm ±5% 1206 SMD 569-0115-202
R 151 20k ohm ±5% 2512 SMD 569-0175-203
R 152 4.7k ohm ±5% 1206 SMD 569-0115-472
R 153 100 ohm ±5% 1206 SMD 569-0115-101
R 154 10k ohm ±5% 1206 SMD 569-0115-103
R 155 36k ohm ±5% 1206 SMD 569-0115-363
R 156 1k ohm ±5% 1206 SMD 569-0115-102
R 157 20k ohm ±5% 1206 SMD 569-0115-203
R 158 15k ohm ±5% 1206 SMD 569-0115-153
R 159 20 ohm ±5% 1206 SMD 569-0115-200
R 160 470 ohm ±5% 1206 SMD 569-0115-471
R 161 20 ohm ±5% 1206 SMD 569-0115-200
R 162 Zero ohm ±5% 1206 SMD 569-0115-001
R 163 20 ohm ±5% 1206 SMD 569-0115-200
R 164 470 ohm ±5% 1206 SMD 569-0115-471
R 165 20 ohm ±5% 1206 SMD 569-0115-200
R 166 10 ohm ±5% 2512 SMD 569-0175-100
R 167 10 ohm ±5% 2512 SMD 569-0175-100
R 168 10 ohm ±5% 2512 SMD 569-0175-100
R 169 1k ohm ±5% 1206 SMD 569-0115-102
R 170 820 ohm ±5% 1206 SMD 569-0115-821
R 171 820 ohm ±5% 1206 SMD 569-0115-821
R 172 100k ohm ±5% 1206 SMD 569-0115-104
R 173 16.9k ohm ±1% 1206 SMD 569-0111-423
R 174 1k ohm trim pot 562-0110-102
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R 175 1.8k ohm ±5% 1206 SMD 569-0115-182
R 176 100 ohm ±5% 1206 SMD 569-0115-101
R 178 2k ohm ±5% 1206 SMD 569-0115-202
R 179 4.7k ohm ±5% 1206 SMD 569-0115-472
R 180 7.5k ohm ±5% 1206 SMD 569-0115-752
R 181 1k ohm ±5% 1206 SMD 569-0115-102
R 182 75 ohm ±5% 1206 SMD 569-0115-750
R 183 95.3k ohm ±1% 1206 SMD 569-0111-495
R 184 357k ohm ±1% 1206 SMD 569-0111-554
R 185 1k ohm ±5% 1206 SMD 569-0115-102
R 186 10k ohm ±5% 1206 SMD 569-0115-103
R 187 95.3k ohm ±1% 1206 SMD 569-0111-495
R 188 10k ohm ±1% 1206 SMD 569-0111-401
R 189 6.81k ohm ±1% 1206 SMD 569-0111-381
R 190 1k ohm ±5% 1206 SMD 569-0115-102
R 191 3.3k ohm ±5% 1206 SMD 569-0115-332
R 192 8.2k ohm ±5% 1206 SMD 569-0115-822
R 193 8.2k ohm ±5% 1206 SMD 569-0115-822
R 194 8.2k ohm ±5% 1206 SMD 569-0115-822
R 195 8.2k ohm ±5% 1206 SMD 569-0115-822
R 196 8.2k ohm ±5% 1206 SMD 569-0115-822
R 197 10k ohm ±5% 1206 SMD 569-0115-103
R 198 18 ohm ±5% 1206 SMD 569-0115-180
R 199 18 ohm ±5% 1206 SMD 569-0115-180
R 200 18 ohm ±5% 1206 SMD 569-0115-180
R 201 180 ohm ±5% 1206 SMD 569-0115-181
R 202 20k ohm ±5% 1206 SMD 569-0115-203
R 203 2k ohm ±5% 1206 SMD 569-0115-202
R 204 2k ohm ±5% 2512 SMD 569-0175-202
R 205 10 ohm ±5% 1206 SMD 569-0115-100
R 206 10 ohm ±5% 1206 SMD 569-0115-100
R 207 180 ohm ±5% 1206 SMD 569-0115-181
R 208 51 ohm ±5% 1206 SMD 569-0115-510
R 209 820 ohm ±5% 1206 SMD 569-0115-821
R 210 820 ohm ±5% 1206 SMD 569-0115-821
R 211 12.4k ohm ±1% 1206 SMD 569-0111-410
R 212 2.26k ohm ±1% 1206 SMD 569-0111-335
R 213 200 ohm ±5% 1206 SMD 569-0115-201
R 214 1k ohm ±5% 1206 SMD 569-0115-102
R 215 6.2k ohm ±5% 1206 SMD 569-0115-622
R 216 1k ohm single turn trimmer 562-0112-102
R 217 1.2k ohm ±5% 1206 SMD 569-0115-122
R 218 4.7k ohm ±5% 1206 SMD 569-0115-472
R 219 470 ohm ±5% 1206 SMD 569-0115-471
R 220 2k ohm ±1% 1206 SMD 569-0111-330
R 221 36k ohm ±5% 1206 SMD 569-0115-363
R 222 Zero ohm ±5% 1206 SMD 569-0115-001
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R 223 13k ohm ±5% 1206 SMD 569-0115-133
R 224 Zero ohm ±5% 1206 SMD 569-0115-001
R 225 68 ohm ±5% 1206 SMD 569-0115-680
R 226 24 ohm ±5% 1206 SMD 569-0115-240
R 227 180 ohm ±5% 1206 SMD 569-0115-181
R 228 2k ohm ±1% 1206 SMD 569-0111-330
R 229 820 ohm ±5% 1206 SMD 569-0115-821
R 230 100 ohm ±5% 1206 SMD 569-0115-101
R 231 51 ohm ±5% 2512 SMD 569-0175-510
R 232 820 ohm ±5% 1206 SMD 569-0115-821
R 233 3.3k ohm ±5% 1206 SMD 569-0115-332
R 234 1k ohm ±5% 1206 SMD 569-0115-102
R 235 18 ohm ±5% 1206 SMD 569-0115-180
R 236 18 ohm ±5% 1206 SMD 569-0115-180
R 237 18 ohm ±5% 1206 SMD 569-0115-180
R 238 180 ohm ±5% 1206 SMD 569-0115-181
R 240 2k ohm ±5% 1206 SMD 569-0115-202
R 241 2k ohm ±5% 2512 SMD 569-0175-202
R 242 10 ohm ±5% 1206 SMD 569-0115-100
R 243 10 ohm ±5% 1206 SMD 569-0115-100
R 244 180 ohm ±5% 1206 SMD 569-0115-181
R 245 51 ohm ±5% 1206 SMD 569-0115-510
R 246 200 ohm ±5% 1206 SMD 569-0115-201
R 247 36 ohm ±5% 1206 SMD 569-0115-360
R 249 3.4k ohm ±1% 1206 SMD 569-0111-352
R 250 2.49k ohm ±1% 1206 SMD 569-0111-339
R 251 200 ohm ±5% 1206 SMD 569-0115-201
R 252 1k ohm ±5% 1206 SMD 569-0115-102
R 253 4.7k ohm ±5% 1206 SMD 569-0115-472
R 254 1k ohm single turn trimmer 562-0112-102
R 255 4.3k ohm ±5% 1206 SMD 569-0115-432
R 256 2k ohm ±1% 1206 SMD 569-0111-330
R 257 10k ohm ±5% 1206 SMD 569-0115-103
R 258 36k ohm ±5% 1206 SMD 569-0115-363
R 259 13k ohm ±5% 1206 SMD 569-0115-133
R 260 68 ohm ±5% 1206 SMD 569-0115-680
R 261 24 ohm ±5% 1206 SMD 569-0115-240
R 262 29.4k ohm ±1% 1206 SMD 569-0111-446
R 263 2.49k ohm ±1% 1206 SMD 569-0111-339
R 264 2k ohm ±1% 1206 SMD 569-0111-330
R 265 3.3k ohm ±5% 1206 SMD 569-0115-332
R 266 1k ohm ±5% 1206 SMD 569-0115-102
R 267 430 ohm ±5% 1206 SMD 569-0115-431
R 268 4.7k ohm ±5% 1206 SMD 569-0115-472
R 269 360 ohm ±5% 1206 SMD 569-0115-361
R 270 33k ohm ±5% 1206 SMD 569-0115-333
R 271 3.3k ohm ±5% 1206 SMD 569-0115-332
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R 272 51 ohm ±5% 2512 SMD 569-0175-510
R 273 1k ohm ±5% 1206 SMD 569-0115-102
R 274 1k ohm ±5% 1206 SMD 569-0115-102
R 275 20k ohm ±5% 1206 SMD 569-0115-203
R 276 10k ohm ±5% 1206 SMD 569-0115-103
R 277 10k ohm ±5% 1206 SMD 569-0115-103
R 278 10k ohm ±5% 1206 SMD 569-0115-103
R 279 10k ohm ±5% 1206 SMD 569-0115-103
R 280 75 ohm ±5% 1206 SMD 569-0115-750
R 281 470 ohm ±5% 1206 SMD 569-0115-471
R 284 3.4k ohm ±1% 1206 SMD 569-0111-352
R 285 2.49k ohm ±1% 1206 SMD 569-0111-339
R 286 1k ohm ±5% 1206 SMD 569-0115-102
R 287 200 ohm ±5% 1206 SMD 569-0115-201
R 302 20k ohm ±5% 1206 SMD 569-0115-203
R 303 200 ohm ±5% 1206 SMD 569-0115-201
R 306 20k ohm ±5% 1206 SMD 569-0115-203
R 307 Zero ohm ±5% 1206 SMD 569-0115-001
R 308 Zero ohm ±5% 1206 SMD 569-0115-001
R 309 Zero ohm ±5% 1206 SMD 569-0115-001
R 311 100k ohm ±1% 1206 SMD 569-0111-501
R 312 100k ohm ±1% 1206 SMD 569-0111-501
R 313 100k ohm ±1% 1206 SMD 569-0111-501
R 314 100k ohm ±1% 1206 SMD 569-0111-501
R 315 820 ohm ±5% 1206 SMD 569-0115-821

RT101 8A 2.5 ohm NTC thermistor 569-3014-001
RT102 8A 2.5 ohm NTC thermistor 569-3014-001

T 101 0.5 line freq. bias transformer 592-3041-004
T 103 1:200 current transformer 592-3041-002
T 104 1:200 current transformer 592-3041-002
T 105 100:1 current transformer 592-3041-005
T 106 1:1 transformer 592-3041-003
T 107 4.5:1 switch mode transformer 592-3041-001

U 102 PFC/PWN combo SOIC 544-2002-035
U 104 Quad 2-in AND SOIC HC08 544-3766-008
U 105 5V regulator LM78L05ABD 544-2603-039
U 106 5V regulator LM78L05ABD 544-2603-039
U 107 Opto-isolator surface mt 544-9022-001
U 108 Opto-isolator 544-2010-005
U 109 Programmable TL431AID 544-2003-097
U 110 Quad op amp LMC660 SOIC 544-2020-020
U 111 Adj volt reg full temp LM317T544-2003-094
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U 112 PWM current mode ML4823 544-2002-034
U 113 PWM current mode ML4823 544-2002-034
U 114 5V 3A regulator power supply 544-2003-098
U 115 Programmable TL431AID 544-2003-097
U 116 Programmable TL431AID 544-2003-097
U 117 Programmable TL431AID 544-2003-097
U 118 Programmable TL431AID 544-2003-097
U 119 Opto-isolator SOIC-8 544-2010-006
U 120 Opto-isolator SOIC-8 544-2010-006
U 121 Programmable volt TL431AID 544-2003-097
U 122 Opto-isolator SOIC-8 544-2010-006

AC FILTER BOARD
PART NO. 023-2000-820

C 001 .22 µF 275V AC ±2% 510-1024-224
C 003 .0022 µF ±2% Y2 510-1022-222
C 004 .0022 µF ±2% Y2 510-1022-222
C 005 1 µF 275V X2 class capacitor 510-1024-105

CR001 600V 35A rectifier bridge 523-4004-025

EP006 1/2” tubing 042-0241-557

F 001 15A 250V ceramic body 534-0003-045

FH001 Fuse clip 534-1007-001

HW001  #10 shakeproof washer 596-1110-012
HW002  4-40 machine panhead ZPS 575-1604-016
HW003  9/16” ID rubber grommet 574-0002-004
HW004  10-32 machine panhead ZPS 575-1610-016
HW005  #4 shakeproof washer 596-1104-008
HW007  Heatsink Grafoil TO-15 018-1007-055

J 001 AC power cord connector 515-0028-008

L 001 1 µH 10A coil 542-5010-010
L 002 4.2 µH 10A coil 542-5010-009

MP001 Filter bracket 017-2210-167

PC001 PC board 035-2000-820

R 001 1M ohm ±5% 1/4W CF 569-0513-105

RV001 Metal oxide varistor 569-3503-001

SYMBOL        PART    
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RV002 Metal oxide varistor 569-3503-001

W 001 Wire 1 assembly 023-2000-825
W 002 Wire 2 assembly 023-2000-826
W 003 Wire 3 assembly 023-2000-827
W 004 Wire 4 assembly 023-2000-828
W 005 Wire 5 assembly 023-2000-829

BATTERY BACK-UP
PART NO. 023-2000-830

C 101 .01 µF ±10% X7R chip 510-3606-103
C 103 6.8 µF 35V tantalum SMD 510-2635-689
C 104 .1 µF ±5% X7R 1206 510-3609-104
C 105 1000 µF 50Valuminum elect 510-4076-102
C 106 .1 µF ±5% X7R 1206 510-3609-104
C 107 .1 µF ±5% X7R 1206 510-3609-104
C 109 .1 µF ±5% X7R 1206 510-3609-104
C 110 6.8 µF 35V tantalum SMD 510-2635-689
C 111 1000 µF 50Valuminum elect 510-4076-102
C 112 .1 µF ±5% X7R 1206 510-3609-104
C 113 1 µF 35V tantalum SMD 510-2628-109
C 114 .1 µF ±5% X7R 1206 510-3609-104
C 115 .1 µF ±5% X7R 1206 510-3609-104
C 118 1 µF ±10% 100V polyester 510-1031-105
C 119 220 µF 25V aluminum radial 510-4225-221
C 124 1 µF 35V tantalum SMD 510-2628-109
C 125 .1 µF ±5% X7R 1206 510-3609-104
C 126 .1 µF ±5% X7R 1206 510-3609-104
C 127 .1 µF ±5% X7R 1206 510-3606-104
C 128 .01 µF ±10% X7R 1206 510-3606-103
C 129 .1 µF ±10% X7R 1206 510-3606-104
C 130 .01 µF ±10% X7R 1206 510-3606-103
C 131 .1 µF ±10% X7R 1206 510-3606-104
C 132 .01 µF ±10% X7R 1206 510-3606-103
C 133 .1 µF ±10% X7R 1206 510-3606-104
C 134 .01 µF ±10% X7R 1206 510-3606-103

CR101 Red LED right angle PC mt 549-4001-035
CR102 3A ultra-fast diode 523-1507-004
CR103 12V zener diode 523-2016-120
CR104 18V ±5% zener SMT 523-2026-180
CR105 Red LED right angle PC mt 549-4001-035
CR109 8A 600V ultra-fast diode 523-0019-026
CR111 Green LED rt angle PC mt 549-4001-037
CR113 Switching diode SOT-23 523-1504-002
CR114 3A ultra-fast diode 523-1507-004
9-26
March 1999
Part No. 001-2004-301



PARTS LIST
SYMBOL        PART    
NUMBER DESCRIPTION NUMBER

CR115 Switching diode SOT-23 523-1504-002
CR116 3A ultra-fast diode 523-1507-004
CR117 13V 1W zener SMT 523-2026-130
CR118 18V ±5% zener SMT 523-2026-180

EP100 Heat sink insulator TO-220 574-5005-060
EP101 Copper terminal lug 586-0007-072
EP102 Copper terminal lug 586-0007-072
EP103 Copper terminal lug 586-0007-071

F 101 4A resettable polyfuse 534-0020-001

HW100  4-40 machine panhead ZPS 575-1604-012
HW101  6-32 machine panhead ZPS 575-1606-008
HW102  4 x 0.04 flat washer 596-2404-008
HW103  6 x 0.018 int lockwasher 596-1106-009
HW104  #4 shakeproof washer 596-1104-008
HW105  10-32 machine panhead ZPS 575-1610-012
HW106  #10 shakeproof washer 596-1110-012
HW107  4 x 0.46 shoulder washer 596-4504-008
HW108  10-32 x 0.375 CPS 560-1110-012
HW800  Speed nut 537-0001-002

J 100  2-pin lock receptacle 515-9032-232

K 101 Single pole 24V relay 567-0031-001

L 101 70 µH 3A Toroid inductor 542-5010-014

MP100 Bracket 017-2210-169
MP101 Terminal cover 032-0758-050

NP100 Max input 28.5V Bat/Backup 559-5861-166
NP800 Nameplate holder 015-0900-406
NP801 Nameplate 559-5861-161

PC001 PC board 035-2000-830

Q 101 PNP high current SOT-223 576-0006-026
Q 102 PNP high current SOT-223 576-0006-026
Q 103 N-channel E-MOSFET 576-0006-110
Q 104 PNP TO-220 ISO 576-0002-057
Q 105 PNP high current SOT-223 576-0006-026

R 101 4.7k ohm ±5% 1206 SMD 569-0115-472
R 102 330 ohm ±5% 1206 SMD 569-0115-331
R 103 2k ohm ±5% 1206 SMD 569-0115-202
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R 104 2k ohm ±5% 1206 SMD 569-0115-202
R 105 2k ohm ±5% 1206 SMD 569-0115-202
R 106 2k ohm ±5% 2512 SMD 569-0175-202
R 107 1k ohm ±5% 1206 SMD 569-0115-102
R 108 2k ohm ±5% 1206 SMD 569-0115-202
R 109 2k ohm ±5% 1206 SMD 569-0115-202
R 110 2k ohm ±5% 1206 SMD 569-0115-202
R 111 51 ohm ±5% 1W 2512 SMD 569-0175-510
R 112 7.5k ohm ±1% 1206 SMD 569-0111-385
R 112 1k ohm ±1% 1206 SMD 569-0111-301
R 115 470 ohm ±5% 1W 2512 SMD 569-0175-471
R 116 47 ohm ±5% 1206 SMD 569-0115-470
R 117 3.3k ohm ±5% 1206 SMD 569-0115-332
R 118 10.5k ohm ±1% 1206 SMD 569-0111-403
R 119 1k ohm ±1% 1206 SMD 569-0111-301
R 120 1k ohm ±1% 1206 SMD 569-0111-301
R 121 62k ohm ±5% 1206 SMD 569-0115-623
R 122 4.7k ohm ±5% 1206 SMD 569-0115-472
R 123 10k ohm ±5% 1206 SMD 569-0115-103
R 124 10k ohm ±5% 1206 SMD 569-0115-103
R 125 1k ohm ±1% 1206 SMD 569-0111-301
R 126 42.2k ohm ±1% 1206 SMD 569-0111-461
R 127 82.5k ohm ±1% 1206 SMD 569-0111-489
R 128 10k ohm ±5% 1206 SMD 569-0115-103
R 129 20k ohm ±5% 1206 SMD 569-0115-203
R 130 33k ohm ±5% 1206 SMD 569-0115-333
R 136 3.3k ohm ±5% 2512 SMD 569-0175-332
R 137 3.3k ohm ±5% 2512 SMD 569-0175-332
R 138 240 ohm ±5% 2512 SMD 569-0115-241
R 139 3.3k ohm ±5% 2512 SMD 569-0175-332
R 140 1k ohm single turn trimmer 562-0112-102
R 141 Zero ohm ±5% 1206 SMD 569-0115-001
R 142 10k ohm ±5% 1206 SMD 569-0115-103
R 143 2k ohm ±5% 2512 SMD 569-0175-202
R 144 15k ohm ±5% 1206 SMD 569-0115-153
R 145 15k ohm ±5% 1206 SMD 569-0115-153
R 146 3.9k ohm ±5% 1206 SMD 569-0115-392
R 147 10k ohm ±5% 1206 SMD 569-0115-103
R 148 15k ohm ±5% 1206 SMD 569-0115-153
R 149 82k ohm ±5% 1206 SMD 569-0115-823
R 150 10k ohm ±5% 1206 SMD 569-0115-103
R 151 100 ohm ±5% 1206 SMD 569-0115-101
R 152 75 ohm ±5% 1206 SMD 569-0115-750
R 153 100k ohm ±5% 1206 SMD 569-0115-104
R 154 300k ohm ±5% 1206 SMD 569-0115-304
R 155 1k ohm ±5% 1206 SMD 569-0115-102
R 156 10k ohm ±5% 1206 SMD 569-0115-103
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R 157 15k ohm ±1% 1206 SMD 569-0111-301
R 158 1k ohm ±1% 1206 SMD 569-0111-301
R 159 180k ohm ±5% 1206 SMD 569-0115-184
R 160 10k ohm ±5% 1206 SMD 569-0115-103
R 165 2k ohm ±5% 2512 SMD 569-0175-202

S 101 Toggle switch on/on rt angle 583-0006-014

U 101 Quad comparator 2901 544-2025-011
U 102 Programmable voltage reg 544-2003-097
U 103 Programmable voltage reg 544-2003-097
U 104 Dual op amp SO-8 544-2019-004
U 105 Dual op amp SO-8 544-2019-004
U 106 Temp sensor LM-35 SO-8 544-2032-003
U 107 Full temp adjustable LM317T 544-2003-094

W 101 Green wire assembly 023-2000-836
W 102 Red wire assembly 023-2000-837
W 103 Black wire assembly 023-2000-838
W 104 Orange wire assembly 023-2000-839

THERMAL SENSOR BOARD
PART NO. 023-2000-840

A 001 Thermal sensor board assem 023-2000-841

C 001 .1 µF 10% X7R chip 510-3606-104

J 001 48 mil edge clip, short 515-9034-004
J 002 48 mil edge clip, short 515-9034-004
J 003 48 mil edge clip, short 515-9034-004

PC001 Thermal sensor board 035-2000-840

U 001 Temp sensor LM-35 SO-8 544-2032-003

THIRD PARTY INTERFACE CARD
PART NO. 023-2000-390

C 001 10 pF ±5% NPO 1206 510-3602-100
C 002 10 pF ±5% NPO 1206 510-3602-100
C 003 15 µF tantalum SMD 510-2626-150
C 004 .01 µF ±10% X7R 1206 510-3606-103
C 005 10 µF tantalum SMD 510-2625-100

SYMBOL PART
NUMBER DESCRIPTION NUMBER

C 006 47 µF 10V tantalum SMD 510-2624-470
C 007 .01 µF ±10% X7R 1206 510-3606-103
C 008 .01 µF ±10% X7R 1206 510-3606-103
C 009 .01 µF ±10% X7R 1206 510-3606-103
C 010 .01 µF ±10% X7R 1206 510-3606-103
C 011 .01 µF ±10% X7R 1206 510-3606-103
C 012 .01 µF ±10% X7R 1206 510-3606-103
C 013 .01 µF ±10% X7R 1206 510-3606-103
C 101 .1 µF ±10% X7R 1206 510-3606-104
C 102 .0022 µF ±10% X7R 1206 510-3606-222
C 103 .001 µF ±2% NPO 1206 510-3616-102
C 104 820 pF ±2% NPO 1206 510-3616-821
C 105 .001 µF ±2% NPO 1206 510-3616-102
C 106 100 pF ±2% NPO 1206 510-3616-101
C 107 68 pF ±5% NPO 1206 510-3602-680
C 108 .033 µF ±5% X7R 1210 510-3610-333
C 109 .22 µF ±5% X7R 1210 510-3610-224
C 110 .033 µF ±5% X7R 1210 510-3610-333
C 111 .068 µF ±5% X7R 1206 510-3609-683
C 112 .022 µF ±5% X7R 1206 510-3609-223
C 113 2200 pF ±2% NPO 1206 510-3616-222
C 114 4700 pF ±2% NPO 1206 510-3616-472
C 115 .047 µF ±5% X7R 1206 510-3609-473
C 116 .1 µF ±5% X7R 1206 510-3609-104
C 117 .022 µF ±5% X7R 1206 510-3609-223
C 118 6800 pF ±2% NPO 1206 510-3617-682
C 119 .068 µF ±5% X7R 1206 510-3609-683
C 120 .1 µF ±5% X7R 1206 510-3609-104
C 121 .022 µF ±5% X7R 1206 510-3609-223
C 122 .022 µF ±5% X7R 1206 510-3609-223
C 123 .01 µF ±5% X7R 1206 510-3609-103
C 124 .1 µF ±5% X7R 1206 510-3609-104
C 125 100 pF ±5% NPO 1206 510-3602-101
C 126 100 pF ±5% NPO 1206 510-3602-101
C 127 100 pF ±5% NPO 1206 510-3602-101
C 128 .001 µF ±5% NPO 1206 510-3602-102
C 129 .01 µF ±5% X7R 1206 510-3609-103
C 130 .01 µF ±5% X7R 1206 510-3609-103
C 131 .1 µF ±5% X7R 1206 510-3609-104
C 132 .1 µF ±5% X7R 1206 510-3609-104
C 133 1 µF 16V tantalum SMD 510-2625-109
C 134 .022 µF ±5% X7R 1206 510-3609-223
C 135 .01 µF ±5% X7R 1206 510-3609-103
C 136 .047 µF ±5% X7R 1206 510-3609-473
C 137 .0068 µF ±10% X7R 1206 510-3606-682
C 138 15 µF 20V SMD tantalum 510-2626-150
C 139 15 µF 20V SMD tantalum 510-2626-150
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C 140 .001 µF ±2% NPO 1206 510-3616-102
C 141 220 µF 25V aluminum axial 510-4325-221
C 142 10 µF 16V tantalum SMD 510-2625-100
C 143 .01 µF ±10% X7R 1206 510-3606-103
C 144 15 µF 20V SMD tantalum 510-2626-150
C 145 .1 µF ±10% X7R 1206 510-3606-104
C 146 .1 µF ±10% X7R 1206 510-3606-104
C 147 220 µF 25V aluminum axial 510-4325-221
C 148 .1 µF ±10% X7R 1206 510-3606-104
C 149 470 µF 16V axial low temp 510-4316-471
C 150 360 pF ±5% NPO 1206 chip 510-3602-361
C 151 .1 µF ±5% X7R 1206 510-3609-104
C 152 .1 µF ±5% X7R 1206 510-3609-104
C 153 10 µF 16V tantalum SMD 510-2625-100
C 154 .1 µF ±10% X7R 1206 510-3606-104
C 155 100 pF ±2% NPO 1206 510-3616-101
C 156 100 pF ±2% NPO 1206 510-3616-101
C 157 20 pF ±5% NPO 1206 510-3602-200
C 158 .1 µF ±5% X7R 1206 510-3609-104
C 170 .01 µF ±10% X7R 1206 510-3606-103
C 171 .01 µF ±10% X7R 1206 510-3606-103
C 172 .01 µF ±10% X7R 1206 510-3606-103
C 173 .01 µF ±10% X7R 1206 510-3606-103
C 174 .01 µF ±10% X7R 1206 510-3606-103
C 175 .01 µF ±10% X7R 1206 510-3606-103
C 176 .01 µF ±10% X7R 1206 510-3606-103
C 177 .01 µF ±10% X7R 1206 510-3606-103
C 178 .01 µF ±10% X7R 1206 510-3606-103
C 179 .01 µF ±10% X7R 1206 510-3606-103
C 180 .01 µF ±10% X7R 1206 510-3606-103
C 181 .01 µF ±10% X7R 1206 510-3606-103
C 182 .01 µF ±10% X7R 1206 510-3606-103
C 183 .01 µF ±10% X7R 1206 510-3606-103
C 184 .01 µF ±10% X7R 1206 510-3606-103
C 185 .01 µF ±10% X7R 1206 510-3606-103
C 186 .01 µF ±10% X7R 1206 510-3606-103
C 187 .01 µF ±10% X7R 1206 510-3606-103
C 188 .01 µF ±10% X7R 1206 510-3606-103
C 189 .01 µF ±10% X7R 1206 510-3606-103
C 190 .01 µF ±10% X7R 1206 510-3606-103
C 191 .01 µF ±10% X7R 1206 510-3606-103
C 192 .01 µF ±10% X7R 1206 510-3606-103
C 193 .01 µF ±10% X7R 1206 510-3606-103
C 194 .01 µF ±10% X7R 1206 510-3606-103
C 195 .01 µF ±10% X7R 1206 510-3606-103
C 196 .01 µF ±10% X7R 1206 510-3606-103
C 197 .01 µF ±10% X7R 1206 510-3606-103

SYMBOL PART
NUMBER DESCRIPTION NUMBER

C 198 .01 µF ±10% X7R 1206 510-3606-103
C 199 .01 µF ±10% X7R 1206 510-3606-103
C 201 .1 µF ±10% X7R 1206 510-3606-104
C 202 .1 µF ±10% X7R 1206 510-3606-104
C 203 .1 µF ±10% X7R 1206 510-3606-104
C 204 5600 pF ±2 NPO 1210 510-3617-562
C 205 4700 pF ±2 NPO 1206 510-3616-472
C 206 3300 pF ±2 NPO 1206 510-3616-332
C 207 3900 pF ±2 NPO 1206 510-3616-392
C 208 .0047 µF ±5% X7R 1206 510-3609-472
C 209 470 pF ±2% NPO 1206 510-3616-471
C 210 470 pF ±2% NPO 1206 510-3616-471
C 211 3300 pF ±2% NPO 1206 510-3616-332
C 212 680 pF ±2% NPO 1206 510-3616-681
C 213 .01 µF ±2 NPO 1210 510-3617-103
C 214 680 pF ±2% NPO 1206 510-3616-681
C 215 100 µF 25V aluminum axial 510-4325-101
C 216 100 µF 25V aluminum axial 510-4325-101
C 217 100 pF ±5% NPO 1206 chip 510-3602-101
C 218 360 pF ±5% NPO 1206 chip 510-3602-361
C 219 .047 µF ±5% X7R 1206 510-3609-473
C 220 .1 µF ±10% X7R 1206 510-3606-104
C 221 100 pF ±2% NPO 1206 chip 510-3616-101
C 222 .047 µF ±5% X7R 1206 510-3609-473
C 223 390 pF ±5% NPO 1206 chip 510-3602-391
C 224 .22 µF ±5% X7R 1210 510-3610-224
C 225 .1 µF ±10% X7R 1206 510-3606-104
C 226 .1 µF ±10% X7R 1206 510-3606-104
C 227 100 pF ±2% NPO 1206 510-3616-101
C 228 100 pF ±2% NPO 1206 510-3616-101
C 229 100 pF ±2% NPO 1206 510-3616-101
C 230 .01 µF ±2 NPO 1210 510-3617-103
C 231 4700 pF ±2% NPO 1206 510-3616-472
C 232 4700 pF ±2% NPO 1206 510-3616-472
C 233 .022 µF ±5% X7R 1206 510-3609-223
C 234 .01 µF ±10% X7R 1206 510-3606-103
C 235 .01 µF ±10% X7R 1206 510-3606-103
C 251 .01 µF ±10% X7R 1206 510-3606-103
C 252 .01 µF ±10% X7R 1206 510-3606-103
C 253 .01 µF ±10% X7R 1206 510-3606-103
C 254 .01 µF ±10% X7R 1206 510-3606-103
C 256 .01 µF ±10% X7R 1206 510-3606-103
C 258 1 µF 16V tantalum SMD 510-2625-109
C 259 47 µF 10V tantalum SMD 510-2624-470
C 260 47 µF 10V tantalum SMD 510-2624-470
C 261 .01 µF ±10% X7R 1206 510-3606-103
C 262 .01 µF ±10% X7R 1206 510-3606-103
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C 263 .01 µF ±10% X7R 1206 510-3606-103
C 264 .01 µF ±10% X7R 1206 510-3606-103
C 265 .01 µF ±10% X7R 1206 510-3606-103
C 266 .01 µF ±10% X7R 1206 510-3606-103
C 267 .01 µF ±10% X7R 1206 510-3606-103
C 268 .01 µF ±10% X7R 1206 510-3606-103
C 270 .01 µF ±10% X7R 1206 510-3606-103
C 271 .01 µF ±10% X7R 1206 510-3606-103
C 272 .01 µF ±10% X7R 1206 510-3606-103
C 273 .01 µF ±10% X7R 1206 510-3606-103
C 275 .01 µF ±10% X7R 1206 510-3606-103
C 276 47 µF 10V SMD tantalum 510-2624-470
C 277 .01 µF ±10% X7R 1206 510-3606-103
C 278 47 µF 10V SMD tantalum 510-2624-470
C 279 47 µF 10V SMD tantalum 510-2624-470
C 280 .01 µF ±10% X7R 1206 510-3606-103
C 281 .01 µF ±10% X7R 1206 510-3606-103
C 282 .01 µF ±10% X7R 1206 510-3606-103
C 283 .01 µF ±10% X7R 1206 510-3606-103
C 284 .01 µF ±10% X7R 1206 510-3606-103
C 287 .01 µF ±10% X7R 1206 510-3606-103
C 288 47 µF 10V SMD tantalum 510-2624-470
C 289 .01 µF ±10% X7R 1206 510-3606-103
C 290 .01 µF ±10% X7R 1206 510-3606-103
C 291 .01 µF ±10% X7R 1206 510-3606-103
C 292 .01 µF ±10% X7R 1206 510-3606-103
C 293 .01 µF ±10% X7R 1206 510-3606-103
C 294 .01 µF ±10% X7R 1206 510-3606-103
C 295 15 µF 20V tantalum SMD 510-2626-150

CR001 Green LED subminiature 549-4001-122
CR002 Yellow LED subminiature 549-4001-121
CR003 Red LED subminiature 549-4001-120
CR004 Red LED subminiature 549-4001-120
CR005 Yellow LED subminiature 549-4001-121
CR101 Dual switch diode SOT-23 523-1504-023
CR102 Dual switch diode SOT-23 523-1504-023
CR103 4.3V zener SOT-23 523-2016-439
CR104 UHF/VHF band switch SOT 523-1504-012
CR105 UHF/VHF band switch SOT 523-1504-012
CR106 UHF/VHF band switch SOT 523-1504-012
CR107 Switching diode SOT-23 523-1504-002
CR108 Switching diode SOT-23 523-1504-002
CR109 5.1V zener SOT-23 523-2016-519
CR110 5.1V zener SOT-23 523-2016-519
CR201 Dual switch diode SOT-23 523-1504-023
CR202 2.4V 1W zener 523-2505-249

SYMBOL PART
NUMBER DESCRIPTION NUMBER

CR203 2.4V 1W zener 523-2505-249
CR204 Dual switch diode SOT-23 523-1504-023
CR205 Dual switch diode SOT-23 523-1504-023
CR206 3.9V zener SOT-23 523-2016-399
CR207 3.9V zener SOT-23 523-2016-399
CR208 3.9V zener SOT-23 523-2016-399
CR209 3.9V zener SOT-23 523-2016-399
CR210 3.9V zener SOT-23 523-2016-399
CR211 3.9V zener SOT-23 523-2016-399
CR212 Diode SOT-23 BZXC15 523-2016-150
CR213 Diode SOT-23 BZXC15 523-2016-150
CR214 Diode SOT-23 BZXC15 523-2016-150
CR215 Diode SOT-23 BZXC15 523-2016-150
CR216 Diode SOT-23 BZXC15 523-2016-150
CR217 Diode SOT-23 BZXC15 523-2016-150

DS001 7-segment display 0.3" green 549-4002-020

HW100 2-hole crystal pin insulator 018-1080-001
HW101 Card injector/extractor nylon 537-9057-020
HW102 Snap rivet 0.142 dia 574-9015-050

J 001 8-cond modular PC mt jack 515-2006-040
J 006 3-pin single inline header 515-7100-003
J 007 2-pin single inline header 515-7100-002
J 008 2-pin single inline header 515-7100-002
J 010 2-pos shorting socket 515-5010-001
J 100 Horiz tip jack 0.8 green 105-2204-105
J 101 Speaker jack 515-2002-012
J 102 3.6 mm enclosed jack 515-2001-011
J 103 Horiz tip jack 0.8 black 105-2203-101
J 104 3.6 mm enclosed jack 515-2001-011
J 105 2-pin single inline header 515-7100-002
J 106 2-pin single inline header 515-7100-002
J 201 2-pin single inline header 515-7100-002
MP010 Control knob 032-0792-010

P 006 2-pos shorting socket 515-5010-001
P 007 2-pos shorting socket 515-5010-001
P 008 2-pos shorting socket 515-5010-001
P 010 12-pin header 515-7101-406
P 100 32-pin DIN right angle male 515-7082-102
P 101 64-pin DIN right angle male 515-7082-101
P 105 2-pos shorting socket 515-5010-001
P 106 2-pos shorting socket 515-5010-001
P 201 2-pos shorting socket 515-5010-001
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PC001 PC board 035-2000-390

Q 002 PNP switching 576-0003-612
Q 003 Si NPN gen purp sw/amp 576-0001-300
Q 101 NPN 80V SOT-23 576-0003-616
Q 102 NPN 80V SOT-23 576-0003-616
Q 201 Si PNP SOT-23 576-0003-657
Q 202 Si NPN SOT-23 576-0003-658

R 001 Zero ohm ±5%1206 SMD 569-0115-001
R 002 10k ohm ±5% 1206 SMD 569-0115-103
R 003 10k ohm ±5% 1206 SMD 569-0115-103
R 004 2.2k ohm ±5% 1206 SMD 569-0115-222
R 005 2.2k ohm ±5% 1206 SMD 569-0115-222
R 006 2.2k ohm ±5% 1206 SMD 569-0115-222
R 007 2.2k ohm ±5% 1206 SMD 569-0115-222
R 008 2.2k ohm ±5% 1206 SMD 569-0115-222
R 009 10k ohm ±5% 1206 SMD 569-0115-103
R 010 10k ohm ±5% 1206 SMD 569-0115-103
R 011 10k ohm ±5% 1206 SMD 569-0115-103
R 012 10k ohm ±5% 1206 SMD 569-0115-103
R 013 100k ohm ±5% 1206 SMD 569-0115-104
R 014 4.7k ohm ±5% 1206 SMD 569-0115-472
R 015 4.7k ohm ±5% 1206 SMD 569-0115-472
R 016 10k ohm ±5% 1206 SMD 569-0115-103
R 017 10k ohm ±5% 1206 SMD 569-0115-103
R 018 10k ohm ±5% 1206 SMD 569-0115-103
R 019 240 ohm ±5% 1206 SMD 569-0115-241
R 020 27 ohm ±5% 1206 SMD 569-0115-270
R 021 1.2k ohm ±5% 1206 SMD 569-0115-122
R 022 200 ohm ±5% 1206 SMD 569-0115-201
R 023 1.2k ohm ±5% 1206 SMD 569-0115-122
R 024 10k ohm ±5% 1206 SMD 569-0115-103
R 025 100 ohm ±5% 1206 SMD 569-0115-101
R 026 10k ohm ±5% 1206 SMD 569-0115-103
R 027 10k ohm ±5% 1206 SMD 569-0115-103
R 028 10k ohm ±5% 1206 SMD 569-0115-103
R 029 10k ohm ±5% 1206 SMD 569-0115-103
R 030 10k ohm ±5% 1206 SMD 569-0115-103
R 031 10k ohm ±5% 1206 SMD 569-0115-103
R 101 29.4k ohm ±1% 1206 SMD 569-0111-446
R 102 54.9k ohm ±1% 1206 SMD 569-0111-472
R 103 1M ohm ±5% 1206 SMD 569-0115-105
R 104 147k ohm ±1% 1206 SMD 569-0111-517
R 105 69.8k ohm ±1% 1206 SMD 569-0111-482
R 106 43k ohm ±5% 1206 SMD 569-0115-433
R 107 100k ohm trim pot 562-0110-104

SYMBOL PART
NUMBER DESCRIPTION NUMBER

R 108 390k ohm ±5% 1206 SMD 569-0115-394
R 109 15k ohm ±1% 1206 SMD 569-0111-418
R 110 100 ohm ±1% 1206 SMD 569-0111-201
R 111 1.07M ohm ±1% 1206 SMD 569-0111-604
R 112 110 ohm ±1% 1206 SMD 569-0111-205
R 113 1.07M ohm ±1% 1206 SMD 569-0111-604
R 114 110 ohm ±1% 1206 SMD 569-0111-205
R 115 1.07M ohm ±1% 1206 SMD 569-0111-604
R 116 18.2k ohm ±1% 1206 SMD 569-0111-426
R 117 47k ohm ±5% 1206 SMD 569-0115-473
R 118 6.2k ohm ±5% 1206 SMD 569-0115-622
R 119 1k ohm ±5% 1206 SMD 569-0115-102
R 120 18k ohm ±5% 1206 SMD 569-0115-183
R 121 150k ohm ±5% 1206 SMD 569-0115-154
R 122 5.1k ohm ±5% 1206 SMD 569-0115-512
R 123 100k ohm trim pot 562-0110-104
R 124 47k ohm ±5% 1206 SMD 569-0115-473
R 125 1.5k ohm ±5% 1206 SMD 569-0115-152
R 126 6.2k ohm ±5% 1206 SMD 569-0115-622
R 127 12k ohm ±5% 1206 SMD 569-0115-123
R 128 10k ohm ±5% 1206 SMD 569-0115-103
R 129 47k ohm ±5% 1206 SMD 569-0115-473
R 130 10k ohm ±5% 1206 SMD 569-0115-103
R 131 47k ohm ±5% 1206 SMD 569-0115-473
R 132 330k ohm ±5% 1206 SMD 569-0115-334
R 133 1M ohm ±5% 1206 SMD 569-0115-105
R 134 3.9k ohm ±5% 1206 SMD 569-0115-392
R 135 2.4k ohm ±5% 1206 SMD 569-0115-242
R 136 1k ohm ±5% 1206 SMD 569-0115-102
R 137 10k ohm ±5% 1206 SMD 569-0115-103
R 138 100k ohm ±5% 1206 SMD 569-0115-104
R 139 100k ohm ±5% 1206 SMD 569-0115-104
R 140 470k ohm ±5% 1206 SMD 569-0115-474
R 141 10k ohm ±5% 1206 SMD 569-0115-103
R 142 3.9k ohm ±5% 1206 SMD 569-0115-392
R 143 1k ohm ±5% 1206 SMD 569-0115-102
R 144 10k ohm ±5% 1206 SMD 569-0115-103
R 145 10k ohm ±5% 1206 SMD 569-0115-103
R 146 100k ohm ±5% 1206 SMD 569-0115-104
R 147 100k ohm ±5% 1206 SMD 569-0115-104
R 148 47k ohm ±5% 1206 SMD 569-0115-473
R 149 10k ohm ±5% 1206 SMD 569-0115-103
R 150 7.5k ohm ±5% 1206 SMD 569-0115-752
R 151 56k ohm ±5% 1206 SMD 569-0115-563
R 152 56k ohm ±5% 1206 SMD 569-0115-563
R 153 51k ohm ±5% 1206 SMD 569-0115-513
R 154 100k ohm trim pot 562-0110-104
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R 155 270k ohm ±5% 1206 SMD 569-0115-274
R 156 47k ohm ±5% 1206 SMD 569-0115-473
R 157 100k ohm ±5% 1206 SMD 569-0115-104
R 158 100k ohm ±5% 1206 SMD 569-0115-104
R 159 10k ohm ±5% 1206 SMD 569-0115-103
R 160 5.1k ohm ±5% 1206 SMD 569-0115-512
R 161 1k ohm ±5% 1206 SMD 569-0115-102
R 162 18k ohm ±5% 1206 SMD 569-0115-183
R 163 47k ohm ±5% 1206 SMD 569-0115-473
R 164 10k ohm volume/audio switch 562-0018-044
R 165 39 ohm ±5% 1206 SMD 569-0115-390
R 166 10k ohm ±5% 1206 SMD 569-0115-103
R 167 220 ohm ±5% 1206 SMD 569-0115-221
R 168 2.2 ohm ±5% 1206 SMD 569-0115-229
R 169 100 ohm ±5% 1/4W CF 569-0513-101
R 170 100 ohm ±5% 1/4W CF 569-0513-101
R 171 36k ohm ±5% 1206 SMD 569-0115-363
R 172 100k ohm trim pot 562-0110-104
R 173 36k ohm ±5% 1206 SMD 569-0115-363
R 174 10k ohm ±5% 1206 SMD 569-0115-103
R 175 10k ohm ±5% 1206 SMD 569-0115-103
R 176 100k ohm ±5% 1206 SMD 569-0115-104
R 177 47k ohm ±5% 1206 SMD 569-0115-473
R 178 47k ohm ±5% 1206 SMD 569-0115-473
R 179 47k ohm ±5% 1206 SMD 569-0115-473
R 180 47k ohm ±5% 1206 SMD 569-0115-473
R 181 10k ohm ±1% 1206 SMD 569-0111-401
R 182 10k ohm ±1% 1206 SMD 569-0111-401
R 183 10k ohm ±1% 1206 SMD 569-0111-401
R 184 10k ohm ±1% 1206 SMD 569-0111-401
R 185 4.32k ohm ±1% 1206 SMD 569-0111-362
R 186 10k ohm ±1% 1206 SMD 569-0115-401
R 187 1k ohm ±5% 1206 SMD 569-0115-102
R 188 1k ohm ±5% 1206 SMD 569-0115-102
R 189 1k ohm ±5% 1206 SMD 569-0115-102
R 190 1k ohm ±5% 1206 SMD 569-0115-102
R 191 1k ohm ±5% 1206 SMD 569-0115-102
R 201 36k ohm ±5% 1206 SMD 569-0115-363
R 202 100k ohm trim pot 562-0110-104
R 203 36k ohm ±5% 1206 SMD 569-0115-363
R 204 2.2k ohm ±5% 1206 SMD 569-0115-222
R 205 6.8k ohm ±5% 1206 SMD 569-0115-682
R 206 10k ohm ±5% 1206 SMD 569-0115-103
R 207 10k ohm ±5% 1206 SMD 569-0115-103
R 208 10k ohm ±5% 1206 SMD 569-0115-103
R 209 16k ohm ±5% 1206 SMD 569-0115-163
R 210 180k ohm ±5% 1206 SMD 569-0115-184

SYMBOL PART
NUMBER DESCRIPTION NUMBER

R 211 10k ohm ±5% 1206 SMD 569-0115-103
R 212 43k ohm ±5% 1206 SMD 569-0115-433
R 213 43k ohm ±5% 1206 SMD 569-0115-433
R 214 22k ohm ±5% 1206 SMD 569-0115-223
R 215 43.2k ohm ±1% 1206 SMD 569-0111-462
R 216 86.6k ohm ±1% 1206 SMD 569-0111-491
R 217 25.5k ohm ±1% 1206 SMD 569-0111-440
R 218 909k ohm ±1% 1206 SMD 569-0111-593
R 219 3.3k ohm ±5% 1206 SMD 569-0115-332
R 220 1k ohm ±5% 1206 SMD 569-0115-102
R 221 150k ohm ±5% 1206 SMD 569-0115-154
R 222 150k ohm ±5% 1206 SMD 569-0115-154
R 223 150k ohm ±5% 1206 SMD 569-0115-154
R 224 121k ohm ±1% 1206 SMD 569-0111-509
R 225 121k ohm ±1% 1206 SMD 569-0111-509
R 226 35.7k ohm ±1% 1206 SMD 569-0111-454
R 227 27.4k ohm ±1% 1206 SMD 569-0111-443
R 228 22.6k ohm ±1% 1206 SMD 569-0111-435
R 229 17.4k ohm ±1% 1206 SMD 569-0111-424
R 230 180k ohm ±5% 1206 SMD 569-0115-184
R 232 39k ohm ±5% 1206 SMD 569-0115-393
R 233 1k ohm ±5% 1206 SMD 569-0115-102
R 234 1.2k ohm ±5% 1206 SMD 569-0115-122
R 235 10k ohm ±5% 1206 SMD 569-0115-103
R 236 100k ohm ±5% 1206 SMD 569-0115-104
R 237 100k ohm trim pot 562-0110-104
R 238 82k ohm ±5% 1206 SMD 569-0115-823
R 239 82k ohm ±5% 1206 SMD 569-0115-823
R 240 82k ohm ±5% 1206 SMD 569-0115-823
R 241 82k ohm ±5% 1206 SMD 569-0115-823
R 242 36k ohm ±5% 1206 SMD 569-0115-363
R 243 18k ohm ±5% 1206 SMD 569-0115-183
R 244 82k ohm ±5% 1206 SMD 569-0115-823
R 245 82k ohm ±5% 1206 SMD 569-0115-823
R 246 100 ohm ±5% 1206 SMD 569-0115-101
R 258 430k ohm ±5% 1206 SMD 569-0115-434
R 259 10k ohm ±5% 1206 SMD 569-0115-103
R 260 10k ohm ±5% 1206 SMD 569-0115-103
R 261 240k ohm ±5% 1206 SMD 569-0115-244

RT100 10k ohm chip thermistor 569-3013-007

S 001 SPST momentary 583-4005-002

U 001 BCD-7 latch MC14495L 544-3014-495
U 002 Micro monitor 50-8 DS1232 544-2003-085
U 003 1M flash EPROM DIP-28 544-5001-201
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U 004 +12V regulator TO-92 78L12 544-2003-032
U 005 Quad 2-in NAND 74HC00 544-3766-000
U 006 Hex open drain buffer SO-14 544-3716-906
U 007 16-bit CMOS CPU ROMless 544-5002-016
U 008 32kx8 SCRAM CMOS SO-28 544-5001-412
U 009 RS232C/V.28 driver/rcvr 544-2023-014
U 010 1 of 16 demux SOIC 74HC154 544-3766-154
U 011 Quad 2-in NAND 74HC00 544-3766-000
U 012 Quad 2-in OR 74HC32 544-3766-032
U 013 1 of 8 demux 74HC138 544-3766-138
U 014 Transparent latch SOIC 544-3766-573
U 015 D flip flop SOIC 74HC574 544-3766-574
U 016 D flip flop SOIC 74HC574 544-3766-574
U 017 D flip flop SOIC 74HC574 544-3766-574
U 018 D flip flop SOIC 74HC574 544-3766-574 
U 019 +8V regulator low pwr 78L08 544-2603-042
U 020 +12V regulator TO-02 78L12 544-2003-032
U 021 Differential bus xcvr SN65176 544-2023-025
U 101 Dual op amp SO-8 2904 544-2019-004
U 103 Quad op amp SOIC 3403 544-2020-008
U 104 Dual op amp SO-8 33178 544-2019-018
U 105 Dual op amp SO-8 33178 544-2019-018
U 107 Quad op amp SOIC 3403 544-2020-008
U 108 Dual op amp SO-8 2904 544-2019-004
U 110 Quad op amp SOIC 3403 544-2020-008
U 111 10W audio pentawatt 2003 544-2006-013
U 113 Dual op amp SO-8 33178 544-2019-018
U 131 Quad analog sw SPST SO-16 544-3003-001
U 132 Quad analog sw SPST SO-16 544-3003-001
U 133 Quad analog sw SPST SO-16 544-3003-001
U 134 Quad analog sw SPST SO-16 544-3003-001
U 135 Quad analog sw SPST SO-16 544-3003-001
U 136 Quad analog sw SPST SO-16 544-3003-001
U 137 Quad analog sw SPST SO-16 544-3003-001
U 138 Dual op amp SO-8 33178 544-2019-018
U 202 Dual op amp SO-8 33178 544-2019-018
U 203 Dual op amp SO-8 2904 544-2019-004
U 204 Quad op amp SOIC 3403 544-2020-008
U 205 Dual op amp SO-8 2904 544-2019-004
U 206 Dual op amp SO-8 2904 544-2019-004
U 207 Digi EEPOT 100k SO-8 544-0004-209
U 208 Quad op amp SOIC 3403 544-2020-008
U 209 Quad 2-input NOR gate 544-3766-002

X 001 10-pos right angle IC socket 515-5008-270
X 003 32-pin IC socket 515-5008-108
X 007 84-pos PLCC socket 515-5020-100

SYMBOL PART
NUMBER DESCRIPTION NUMBER

X 008 28-pin IC socket 515-5008-018

Y 001 10 MHz crystal HC-18 521-0010-000

Z 100 EMI suppression filter 532-3003-002
Z 101 EMI suppression filter 532-3003-002
Z 102 EMI suppression filter 532-3003-002

INTERFACE ALARM CARD
PART NO. 023-2000-350

C 500 .01 µF ±10% X7R chip 510-3606-103
C 501 .015 µF ±10% X7R chip 510-3606-153
C 502 .1 µF ±10% X7R 1210 510-3607-104
C 503 150 pF ±5% NPO 1206 chip 510-3602-151
C 504 10 µF 16V tantalum SMD 510-2625-100
C 505 10 µF 16V tantalum SMD 510-2625-100
C 506 10 µF 16V tantalum SMD 510-2625-100
C 507 10 µF 16V tantalum SMD 510-2625-100
C 508 33 µF 10V tantalum SMD 510-2624-330
C 509 1 µF 16V tantalum SMD 510-2625-109
C 510 33 µF 10V tantalum SMD 510-2624-330
C 511 .01 µF ±10% X7R chip 510-3606-103
C 512 .01 µF ±10% X7R chip 510-3606-103
C 513 .01 µF ±10% X7R chip 510-3606-103
C 514 .01 µF ±10% X7R chip 510-3606-103
C 515 .01 µF ±10% X7R chip 510-3606-103
C 516 .01 µF ±10% X7R chip 510-3606-103
C 517 .01 µF ±10% X7R chip 510-3606-103
C 518 .01 µF ±10% X7R chip 510-3606-103
C 519 .01 µF ±10% X7R chip 510-3606-103
C 520 .1 µF ±10% X7R chip 510-3607-104
C 521 .01 µF ±10% X7R chip 510-3606-103
C 522 47 µF 25V electrolytic radial 510-4425-470
C 523 47 µF 25V electrolytic radial 510-4425-470
C 524 10 µF 16V tantalum SMD 510-2625-100
C 525 10 µF 16V tantalum SMD 510-2625-100
C 526 1 µF 16V tantalum SMD 510-2625-109
C 527 .1 µF 35V tantalum SMD 510-2628-108
C 528 .01 µF ±10% X7R chip 510-3606-103
C 529 .01 µF ±10% X7R chip 510-3606-103
C 530 220 µF electrolytic axial 510-4325-221
C 531 .01 µF ±10% X7R chip 510-3606-103
C 532 1000 µF electrolytic 510-4350-102
C 533 .01 µF ±10% X7R chip 510-3606-103
C 534 100 pF ±5% NPO 1206 510-3602-101
C 535 100 pF ±5% NPO 1206 510-3602-101
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C 536 .1 µF ±10% X7R 1210 510-3607-104
C 537 .1 µF ±10% X7R 1210 510-3607-104
C 538 .01 µF ±10% X7R chip 510-3606-103
C 539 .01 µF ±10% X7R chip 510-3606-103

CR500 Red LED submin radial 549-4001-120
CR501 Green LED submin radial 549-4001-122
CR502 Yellow LED submin radial 549-4001-121
CR503 Green LED submin radial 549-4001-122
CR504 Green LED submin radial 549-4001-122
CR505 Yellow LED submin radial 549-4001-121
CR506 Dual switch diode SOT-23 523-1504-023
CR507 Dual switch diode SOT-23 523-1504-023
CR508 Dual switch diode SOT-23 523-1504-023
CR509 Dual switch diode SOT-23 523-1504-023
CR510 Dual switch diode SOT-23 523-1504-023
CR511 Dual switch diode SOT-23 523-1504-023
CR512 Dual switch diode SOT-23 523-1504-023
CR513 Dual switch diode SOT-23 523-1504-023
CR522 5.1V zener SOT-23 523-2016-519
CR523 Green LED submin radial 549-4001-122
CR524 Green LED submin radial 549-4001-122
CR525 Green LED submin radial 549-4001-122
CR526 200V 1.5A rectifier 1N4818 523-0013-201
CR527 5.1V zener SOT-23 523-2016-519
CR528 5.1V zener SOT-23 523-2016-519
CR529 15V zener SOT-23 523-2016-150
CR530 15V zener SOT-23 523-2016-150
CR531 15V zener SOT-23 523-2016-150
CR532 15V zener SOT-23 523-2016-150
CR533 15V zener SOT-23 523-2016-150
CR534 15V zener SOT-23 523-2016-150
CR535 4.3V zener SOT-23 523-2016-439
CR536 15V zener SOT-23 523-2016-150
CR537 15V zener SOT-23 523-2016-150

F 501 1A 250V submin fuse 534-0017-014

FH501 Fuse holder 534-1017-001

HW500 Card inj/ext nylon pull 537-9057-020

J 500 Horizontal green tip jack .080 105-2204-105
J 501 Horizontal black tip jack .080 105-2203-101
J 502 Horizontal red tip jack .080 105-2202-101
J 503 3-pin single inline header 515-7100-003
J 504 3-pin single inline header 515-7100-003

SYMBOL PART
NUMBER DESCRIPTION NUMBER

J 505 4-pin single inline header 515-7100-004

K 500 12V SPDT 1A relay submin 567-2002-021
K 501 12V SPDT 1A relay submin 567-2002-021
K 502 12V SPDT 1A relay submin 567-2002-021
K 503 12V SPDT 1A relay submin 567-2002-021

L 501 3 µH filter choke PC mount 542-5007-031

P 500 64-pin DIN male right angle 515-7082-101
P 501 32-pin DIN male right angle 515-7082-102
P 503 2-pos shorting socket 515-5010-001
P 504 2-pos shorting socket 515-5010-001
P 505 2-pos shorting socket 515-5010-001

PC500 PC board 035-2000-350

Q 500 Si NPN SOT-23 2N3904 576-0003-658
Q 501 Si NPN SOT-23 2N3904 576-0003-658
Q 502 Si NPN SOT-23 2N3904 576-0003-658
Q 503 Si NPN SOT-23 2N3904 576-0003-658
Q 504 NPN dig SOT-23F RN1404 576-0003-616
Q 505 NPN dig SOT-23F RN1404 576-0003-616

R 500 4.7k ohm ±5% 1206 SMD 569-0115-472
R 501 4.7k ohm ±5% 1206 SMD 569-0115-472
R 502 430 ohm ±5% 1/4W CF 569-0513-431
R 503 5.1k ohm ±5% 1206 SMD 569-0115-512
R 504 1k ohm ±5% 1206 SMD 569-0115-102
R 505 2k ohm ±5% 1206 SMD 569-0115-202
R 506 1k ohm ±5% 1206 SMD 569-0115-102
R 507 100k ohm ±5% 1206 SMD 569-0115-104
R 508 10k ohm ±1% 1206 SMD 569-0111-401
R 509 10k ohm ±1% 1206 SMD 569-0111-401
R 510 10k ohm ±5% 1206 SMD 569-0115-103
R 511 20k ohm ±5% 1206 SMD 569-0115-203
R 512 10k ohm ±5% 1206 SMD 569-0115-103
R 513 10k ohm ±5% 1206 SMD 569-0115-103
R 514 10k ohm ±5% 1206 SMD 569-0115-103
R 515 1k ohm ±5% 1206 SMD 569-0115-102
R 516 2.7k ohm ±5% 1/4W CF 569-0115-272
R 517 2.7k ohm ±5% 1/4W CF 569-0115-272
R 518 2.7k ohm ±5% 1/4W CF 569-0115-272
R 519 2.7k ohm ±5% 1/4W CF 569-0115-272
R 520 2.7k ohm ±5% 1/4W CF 569-0115-272
R 521 4.7k ohm ±5% 1206 SMD 569-0115-472
R 522 10k ohm ±1% 1206 SMD 569-0111-401
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R 523 10k ohm ±1% 1206 SMD 569-0111-401
R 524 4.7k ohm ±5% 1206 SMD 569-0115-472
R 525 10k ohm ±1% 1206 SMD 569-0111-401
R 526 10k ohm ±1% 1206 SMD 569-0111-401
R 527 4.7k ohm ±5% 1206 SMD 569-0115-472
R 528 1.2k ohm ±5% 1206 SMD 569-0115-122
R 529 4.7k ohm ±5% 1206 SMD 569-0115-472
R 530 10k ohm ±1% 1206 SMD 569-0111-401
R 531 4.32k ohm ±1% 1206 SMD 569-0111-362
R 532 4.7k ohm ±5% 1206 SMD 569-0115-472
R 533 1k ohm ±5% 1206 SMD 569-0115-102
R 534 1M ohm ±5% 1206 SMD 569-0115-105
R 535 4.7k ohm ±5% 1206 SMD 569-0115-472
R 536 10k ohm ±5% 1206 SMD 569-0115-103
R 538 100k ohm ±5% 1206 SMD 569-0115-104
R 539 100k ohm ±5% 1206 SMD 569-0115-104
R 540 100k ohm ±5% 1206 SMD 569-0115-104
R 541 200 ohm ±5% 1206 SMD 569-0115-201
R 542 10k ohm ±5% 1206 SMD 569-0115-103
R 543 10k ohm ±5% 1206 SMD 569-0115-103
R 544 1k ohm ±5% 1206 SMD 569-0115-102
R 545 10k ohm ±5% 1206 SMD 569-0115-103
R 546 430 ohm ±5% 1/4W CF 569-0513-431
R 547 430 ohm ±5% 1/4W CF 569-0513-431
R 548 430 ohm ±5% 1/4W CF 569-0513-431
R 549 10k ohm ±5% 1206 SMD 569-0115-103
R 550 10k ohm ±5% 1206 SMD 569-0115-103
R 551 10k ohm ±5% 1206 SMD 569-0115-103
R 552 10k ohm ±5% 1206 SMD 569-0115-103
R 553 1.2k ohm ±5% 1206 SMD 569-0115-122
R 554 1.2k ohm ±5% 1206 SMD 569-0115-122
R 555 1.2k ohm ±5% 1206 SMD 569-0115-122
R 556 10k ohm ±5% 1206 SMD 569-0115-103
R 557 10k ohm ±5% 1206 SMD 569-0115-103
R 558 10k ohm ±5% 1206 SMD 569-0115-103
R 559 10k ohm ±5% 1206 SMD 569-0115-103
R 560 10k ohm ±5% 1206 SMD 569-0115-103
R 561 10k ohm ±5% 1206 SMD 569-0115-103
R 562 10k ohm ±5% 1206 SMD 569-0115-103
R 563 3.9k ohm ±5% 1206 SMD 569-0115-392
R 564 1k ohm ±5% 1206 SMD 569-0115-102
R 567 200 ohm ±5% 1206 SMD 569-0115-201
R 568 200 ohm ±5% 1206 SMD 569-0115-201
R 569 200 ohm ±5% 1206 SMD 569-0115-201
R 570 1k ohm ±5% 1206 SMD 569-0115-102
R 571 10k ohm ±5% 1206 SMD 569-0115-103
R 572 16k ohm ±5% 1206 SMD 569-0115-163

SYMBOL PART
NUMBER DESCRIPTION NUMBER

R 573 5.1k ohm ±5% 1206 SMD 569-0115-512
R 574 51k ohm ±5% 1206 SMD 569-0115-513
R 575 82k ohm ±5% 1206 SMD 569-0115-823
R 576 2.7k ohm ±5% 1206 SMD 569-0115-272
R 577 1k ohm ±5% 1206 SMD 569-0115-102
R 578 2.7k ohm ±5% 1206 SMD 569-0115-272

S 500 4-pos recessed DIP switch 583-5002-104
S 501 4-pos recessed DIP switch 583-5002-104
S 502 4-pos recessed DIP switch 583-5002-104
S 503 4-pos recessed DIP switch 583-5002-104
S 508 Toggle switch on/on rt angle 583-0006-014

U 500 1 of 16 demux SOIC 74HC154 544-3766-154
U 501 1 of 16 demux SOIC 74HC154 544-3766-154
U 503 D flip flop SOIC 74HC574 544-3766-574
U 504 D flip flop SOIC 74HC574 544-3766-574
U 505 D flip flop SOIC 74HC574 544-3766-574
U 506 8-bit A/D converter 544-2031-001
U 507 Bilateral switch SOIC 4066B 544-3016-066
U 508 Hex open drain buffer SO-14 544-3716-906
U 509 Quad op amp SOIC 544-2020-008
U 510 NPN out opto isolator 4N35 544-2010-001
U 511 NPN out opto isolator 4N35 544-2010-001
U 512 NPN out opto isolator 4N35 544-2010-001
U 513 Bilateral switch SOIC 4066B 544-3016-066
U 514 Dual op amp SOIC LM2904 544-2019-004
U 515 NPN out opto isolator 4N35 544-2010-001
U 516 NPN out opto isolator 4N35 544-2010-001
U 517 Transparent latch SOIC 544-3766-573
U 518 D flip flop SOIC 74HC574 544-3766-574
U 519 Low pwr FM IF SO-16 544-2026-008
U 520 NPN out opto isolator 4N35 544-2010-001
U 521 Transparent latch SOIC 544-3766-573
U 522 +12V regulator TO-92 78L12 544-2003-032
U 523 +8V regulator 78M08 544-2003-081

Z 500 EMI suppression filter 532-3003-002
Z 501 EMI suppression filter 532-3003-002
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SECTION 10 SCHEMATICS AND COMPONENT LAYOUTS
TRANSISTORS

TRANSISTORS

Part Number Basing Diagram Identification

576-0001-300
576-0002-603
576-0003-600
576-0003-602
576-0003-604
576-0003-612
576-0003-636
576-0003-657
576-0003-658
576-0004-098
576-0004-820
576-0004-821
576-0006-109

1
2
1
1
3
1
1
1
1
3
4
4
5

1R

2X
R2/R3
3604
2T

R25
2A
1A

DIODES

523-1504-002
523-1504-012
523-1504-015
523-1504-016
523-1504-023
523-2016-180
523-2016-479
523-2016-519
523-2016-629
523-2016-919
523-5004-002

6
6
6
6
-
6
6
6
6
6

5A
2A
4E
5H
A7
Y7

8E/Z1
8F/Z2
8J/Z4
8P/Z8
INTEGRATED CIRCUITS
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SCHEMATICS AND COMPONENT LAYOUTS
Figure 10-1   RF MODULE INTERFACE CONNECTOR

Figure 10-2   BACKPLANE CABLE CONNECTIONS
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IAC

J502

J501

J500

XMIT

CWID

+15V

GND

TP

S508

RF INTERFACE
BOARD

EXCITER/RECEIVERPA

J103

J100

J1

CR4

DS1

S1

J102

J101

J104

TPI

+5V
-5V
+15V
+15V

ACC

ACTIVE
HI PWR

R164

CR5

CR3

GND

RX

TX

FRONT VIEW
FIGURE 10-5

REAR VIEW
FIGURE 10-4
CABINET
FIGURE 10-3
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J2

1RX VOICE  1

2WB DISC   2

3SQ ENABLE   3

4LOGIC NOISE SQ   4

5TX AUDIO   5

6SUB TX DATA   6

7PTT EN   7

8HS DATA   8

9HS DATA ENALBE    9

10RX DATA  10

11MA  11

12MB  12

13RXS+  13

14RXS-  14

15TXS+  15

16TXS-  16

17VOTER AUDIO  17

18EXT MODE  18

19VOTER DATA IN  19

20EXT REQ 1  20

21GROUND  21

22GROUND  22

23+15V ACC  23

24+15V ACC  24

25RSSI  25

26AC FAIL OUT  26

27ALARM 1 IN +  27

28ALARM 1 IN -  28

29ALARM 2 IN +  29

30ALARM 2 IN -  30

31ALARM 1 OUT +  31

32ALARM 1 OUT -  32

33ALARM 2 OUT +  33

34ALARM 2 OUT -  34

A6J2 J3 J1

P2-P4-P6-P8
P13-P15-P17

1 13

2 14

3 15

4 16

5 17

6 18

7 19

8 20

9 21

10 22

11 23

12 24

13 1

14 2

15 3

16 4

17 25

18 11

19 58

20 10

21

22

23 24

24 25

25 12

26 23

27 5

28 37

29 6

30 38

31 19

32 51

33 20

34 52

IAC SLOT P1

IAC SLOT P9

IAC SLOT P1

P3-P5-P7-P12
P14-P16-P18

BACKPLANEREAR CONNECTOR BOARD
A10

6

4

3

7

8

5

J1 A5

1 52  TLA DB-

2

3

4

5

6
P11

P3-P5-P7-P12
P14-P16-P18

20  TLA DB+

57  IRDB-

25  IRDB+

56  HSDB-

24  HSDB+

1

2

3

4

5

J1 P1
ALARM 3 IN +   1

ALARM 3 IN -   2

ALARM 4 IN +   3

ALARM 4 IN -   4

SQUELCH ENABLE   5

A7
1 7

2 39

3 8

4 40

5 9

P10

LPTT  21

TX MOD  29

WO 4  30

P2-P4-P6-P8
P13-P15-P17

P3-P5-P7-P12
P14-P16-P18

PC STR  15

RF MUX 3 INH  14
P9

HS CS EX  16

SYN CS EX  26

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

RX WBAND  3

WO 1  11

WO 3  28

RX WBAND  27

WO 2  24

RF DATA A  29

RF DATA B  30

RF DATA C  31

A-D LEVEL  28
A-D LEVEL  26

RF MUX 2 INH  13

RF DATA  32

RF CLOCK  8

SYN CS RX  10

HS CS RX  25

RSSI  12

RF MUX 1 INH  12

V REF EX  7

J2

BACKPLANE  A9

22

5

21

4

20

3

19

2

18

1

6

23

7

24

8

25

9

26

10

27

11

28

12

29

13

30

14

31

15

32

16

33

17

34

A8

23

5

22

4

21

3

20

2

19

1

6

24

7

25

8

26

9

27

10

28

11

29

12

30

13

31

14

32

15

33

16

34

17

35

J101

WO 113

18

36

WO 106

WO 112

WO 105

WO 111

WO 104

V REF EX /
WO 103

RF MUX 1 INH

WO 110

RSSI

HS CS RX

SYN CS RX

RF CLOCK

RF DATA

RF MUX 2
INH

A-D LEVEL

RF DATA C

RF DATA B

RF DATA A

WO 109

RX WBAND

WO 108

WO 102

SYN CS EX

WO 101

TX MOD

HS CS EX

LPTT

PC STR

RF MUX 3 INH

W652

W654

W603

WO 652

WO 654

WO 603

PWR OUT
WO 602

PWR IN
WO 601

ISOLATOR

FWD/REV PWR
DETECT

(023-2008-680)

R685

W517

W501

W505

W504

W503

W512

W516

WO 501

WO 505

WO 504

WO 503

WO 512

WO 516

WO 517

RF OUT
WO 513

RF IN
WO 511

POWER AMPLIFIER
(023-2008-500)

EXCITER
(023-2008-400)

J402 A9

LOW-PASS
FILTER

A8

1

2

3

4

5

6

7

8

9
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SCHEMATICS AND COMPONENT LAYOUTS
Figure 10-12   RECEIVER VCO COMPONENT LAYOUT
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SCHEMATICS AND COMPONENT LAYOUTS
Figure 10-13   RECEIVE VCO SCHEMATIC
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SCHEMATICS AND COMPONENT LAYOUTS
Figure 10-16   TRANSMIT VCO COMPONENT LAYOUT
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SCHEMATICS AND COMPONENT LAYOUTS
Figure 10-17   TRANSMIT VCO SCHEMATIC
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TPI CARD COMPONENT LAYOUT
(OPPOSITE COMPONENT SIDE VIEW)
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6 5 3
1
2

D20

21

22

23

C

B

A

O14 O15

U10
74HC154

A19

A18

A17

A16

O1

O0

2

1

18

19G2

G1

7 Y7

G2A
A13

A14

A15

1

2

3

4

A

B

C

Y1

Y2
U4

74HC138

6

14

11

G1 +5V

G2B

5

D0

D1

D2

D3

D4

D5

D6

D7

I/O1

I/O2

I/O3

I/O4

I/O5

I/O6

I/O7

I/O8
19

18

17

16

15

13

12

11

A14

A13

A12

A11

A10

A9

A8

A7

A6

A5

A4

A3

A2

A1

A010

9

8

7

8

5

4

5

25

24

21

23

2

26

1

U8
60L256

EPROM

U3
28F001BX

FLASH MEMORYMAIN MICROPROCESSOR

OE R/W CE

22 27 20

54

23

+
C295

15

J1

+5V

Q2
3612

R13
100k

R14
4.7k

Q3
1300

R16
10k

R15
4.7k

U4
78L12

3

2

1

R12
10k

U5D
1112

13

U5B
64

5

U5A
2
1 3

R17
10k

+5V

66

64

READY

T OUT

A16

A15

A14

A13

A12

A11

A10

A9

A8

A7

A6

A5

A4

A3

A2

A1

A0

13

Y3

Y4

Y5

12

10

WATCHDOG
TIMER RESET

MREQ

U14
74HC573

D0

D1

D2

19

18

17

16D3

D4

D5

D6

15

14

13

12D7

Q1

Q2

Q3

Q4

Q5

Q6

3

18

4

5

6

7

8

D2

D3

D4

D5

D6

D7

D8

1 OC

Q7

D1

U15
74HC574

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U16
74HC574

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U17
74HC574

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

U18
74HC574

D0

D1

D2

2

3

4

5D3

D4

D5

D6

6

7

8

9D7

Q1

Q2

Q3

Q4

Q5

Q6

19

18

17

16

15

14

13

D1

D2

D3

D4

D5

D6

D7

11 CLK

Q7

D8 Q8 12

CS 5

WO 121

CS 4

CS 3

CS 2

CS 1

CS 0

WO119

U135D-16 (2)  TX TONE ENABLE

U135A-1 (2)  TX DATA EN

U135C-9 (2)  EXT MOD MUTE

U135B-8 (2)  NORMAL MOD MUTE

U137C-9 (2)  DATA TO A-D

U207-2 (2)  U-D

U207-1 (2)  INC

U134C-9 (2)  LOCAL MIC MUTE

U136A-1 (2)  TX VOICE GATE

U136C-9 (2)  TX OPTION GATE

U137A-1 (2)  LEVEL DET GATE

U137D-16 (2)  TX MOD A-D

U131-8 (2)  LOGIC SQUELCH A-D

U209B-5 (2)  CWID CONTROL

u133A-1 (2)  REPEAT GATE

U133C-9 (2)  RX VOICE TO BACKPLANE

U133B-8 (2)  RX VOICE GATE

U132D-16 (2)  LOCAL AUDIO MUTE

U132A-1 (2)  RX OPTION GATE

U131B-7 (2)  NORM RX

U131D-16 (2)  RX SQUELCH ACTIVE

Q202C (2)  LOCAL MIC PTT

1716

2

Q8

Q101
3616

R176
47k

+5V

R178
47k

21  DATA ENABLE IN
P100

Q102
3616

R180
47k

+5V

R179
47k

19  PTT IN

1OC

1OC

1OC

WO 122

1OC

U131D
OPTION 2

GATE15

14
16

WO 106

WO 107

U131A
OPTION 1

GATE3

2
1

WO 104

WO105

C263
.01

C264
.01

C265
.01

C266
.01

C267
.01

C268
.01

C270
.01

C271
.01

C272
.01

C273
.01

C275
.01

+ C258
1

+ C259
47

+ C260
47

U19
LM78L08

8 1

2

+9V

SOURCE

C7
.01

C8
.01

+15V

3 6 7

R20
27

+ C5
10

R19
240

OU
T

A B C GND

IN

+ C6
47

C9
.01

C10
.01

C290
.01

C291
.01

C292
.01

C293
.01

C294
.01

C191
.01

C196
.01

-5V

C170
.01+

C278
47 +

C279
47

C171
.01

C172
.01

C173
.01

C174
.01

C175
.01

C176
.01

C177
.01

C178
.01

C179
.01

C180
.01

C181
.01

C182
.01

C183
.01

C184
.01

C185
.01

C280
.01

C281
.01

C282
.01

C283
.01

C728
.01

7

IRDB+  25

IRDB-  57

U21
SN65176B

45

47

63

RXD1

TXD1

INT POLL

1

4

3

R

D

DE

A

B

6

7

R21
1.2k

R22
200

R23
1.2K

+12V

R29
10k2 5

RE GND

J7

J8

NM1

EA

CTS 0

CTS 1

59

3

43

46

U20
78L12

3 1

2

+12V

SOURCE

C11
.01

C12
.01

+15V
READ  47 83 R/W

74HC32

U12B

WRITE 48

1

2
3

5

4
6

8
9

10

2 MREQ
PT0

67 70
D0  46

D2  45

D3  13

D4  44

D5  12

D6  43

D7  11

D1  14

+15V IN  30

+15V IN  62

Z1023 1

2

C4
.01

+ C3
15

+15V

SOURCE

Z1013 1

2

+5v IN  29

+5V IN  28

+5V IN  61

+5V IN  60

C289
.01

+ C288
47

+5V

SOURCE

C186
.01

C187
.01

C188
.01

C189
.01

C190
.01

C192
.01

C193
.01

C194
.01

C195
.01

C197
.01

C198
.01

C199
.01

C251
.01

C252
.01

C253
.01

C254
.01

J10
38400

19200

9600

4800

2400

1200

Y1
10 MHz

C1
10pF

C2
10pF

79

78

X2

X1

WO 115

WO114

68 69 71 72

PT1 PT2 PT3 PT4 PT5

R26 10k

R27 10k

R28 10k

R29 10k

R30 10k

R31 10k

2

4

6

8

10

12

1

3

5

7

9

11

J10

+5V

R25
100

WO 111

WO 110

-5V IN  59

-5V IN  27 3 Z100

2

1

C277
.01

+ C276
47

-5V

SOURCE

U1, U13
U2, U102, U106, U109, U201, U207
U3
U5, U6, U11, U12

U7
U8
U9
U10
U14, U15, U16, U17, U18
U101, U104, U138, U202, U206
U103
U105, U108, U113, U203
U107, U110, U208
U131, U132, U133, U134, U135, U136, U137
U204
U205

IC
PIN NUMBER

+5V +15V +9V -5V GND
16 8

4
16
7

42,77
14
9
12
10

4
11

4
11

5
11
11

8
32
14

50,80
28
16
24
20

8
4

8
4

13
4
8

1 8

4



+5V
+5V

+

–

U204A
3403

1

R226
35.7k

+

–

U205B
2904

C211
.0033

R227
27.4k

C127
680pF

7
6

5

LOWPASS FILTERS

R228
22.6k

+

–

U205A
2904

C213
.01

R229
17.4k

C214
680pF

1
2

3

7

8

R230
180k

U207
X9C10415

100k

VH VW VL

CS7U18-15 (1)

3 5

+

–

U208C
3403

C218
360pF

8
9

10

6

R232
39k

C219
.047

R241
82k

+

–

U129B
3303

R245
82k

C223
390pF

R240
82k

R261
240k

C233
.022

+

–

U208A
3403

1
2

3

R258
430k

32
47

R259
10k

0

+5V

7
k

TX AUDIO AMPLIFIER

2

1

U/D

INC U15-13 (1)

U15-12 (1)
20  TPI HS DATA

U135B
U17-19 (1)

NORMAL MOD MUTE
6

C235
.01

+

–

U208B
3403

7
6

5

R242
36k

R243
18k

C224
.22

+

–

U205B
2904

6

5
7

C229
100pF

R238
82k

R237
100k

R236
100k

+

–

U206A
2904

2

3
1

C228
100pF

R235
10k

R234
1.2k

U135A
TX DATA ENABLE

3

1

2

U17-14 (1)

R251
10k

U135D
TX TONE ENABLE

14 15

16

U17-13 (1)

R253
24k

C217
100pF

C226
.1

R252
10k TX TONE

U7-11 (1)

R233
1k

R249
330k

R247
5.1k

R248
470k

7  V REF EX

+5V

R250
4.7k

+

C216
100

CR210
3.9V

CR211
3.9V

+

C215
100

J201

18  TPI SUB TX DATA

TX DATA
AMPLIFIER

R244
82k

C222
.047

C234
.01

29  TX MOD

12

13
14

C221
100pF

R239
82k

9

1011

U135C
EXT MOD MUTE

GATE

U17-17 (1)

C220
.1

14

16

15
U137D

TX MOD
A-D GATE

U15-18 (1)

C231
.0047D FILTER

+

–
U108A
29042

3
1

R149
10k

R150
7.5k

+9V-5V

R148
47k

R146
100k

C134
.022

C135
.01

R147
100k

R151
56k

C136
.047

R152
56k

+

–
U108B
2904

7
6

5

C137
.0068

R153
51k

R154
100k

+

–
U110A
3403

1
2

3

R155
270k

C158
.1

+

–

U110C
3403

8
9

10 CR105
CR106

+

–

U110B
3403

7
6

5 CR104

R156
47k

-5V

+ C138
15

-5V

+ C139
15

R157
100k

R158
100k

+

–

U110D
3403

C140
.001

12

13
14

R159
10k

COMPARATOR

DC RESTORATION

DATA AMPLIFIER

RECEIVE DATA FILTER

CR107
R160
5.1k

+5V

R161
1k

R162
18k

CR212
15V

CR213
15V

10

9

11

U137C
DATA TO A-D

U17-19 (1)

6

8

7

U137B
LOGIC SQ

A-D

U16-19 (1)

R201
36k

R202
100k

+

–
U202A
33178

1
2

3

R203
36k

C277
100pF

3

1

2

U16-15 (1)

U136A
TX VOICE GATE

U16-16 (1)
TX OPTION

11

9

16

15

10

14
U136D

U136C
TX OPTION GATE

R211
10k

+5V

3

1

2 U137A
LEVEL DETECT

U16-17 (1)

7

6

8 U136B

WO 100 WO 103

OPTION

1

32

U133A
REPEAT GATE

U15-13 (1)

6 7

8

U15-15 (1)

U133B
RX VOICE GATE

R171
36k

R172
100k

+

–
U202A
33178

1
2

3

R173
36k

C150
360pF

R188
1k

C154
.1

1

2

J106

CR208
3.9V

CR209
3.9V

CR214
3.9V

CR216
3.9V

28  A-D LEVEL

17  TPI TX AUDIO

C225
.1

J100

J103

A-D LEVEL
TP

11

9

10

U133C
RX VOICE TO
BACKPLANE

+

C153
10

13  TPI RX VOICE

22  TPI RX DATA

16  TPI LOGIC NOISE SQ
+

–
U138A
331782

3
1

R183
10k

R181
10k

C134
.022

C135
100pF

R182
10k

R186
10k

R185
4.32k

+5V
R187

1k

C152
.1

+

–
U138B
331786

5
7

C156
100pF

R184
10k

R189
1k

14  TPI WB DISCRIMINATOR
P100

+

–
U105A
331782

3
1

R122
5.1k

C126
100pF

R121
150k

C125
100pF

C127
100pF

R120
18k

C128
.001

R123
100k

+

–

U105B
33178

4
6

5

R124
47k

NOISE AMPLIFIER
SQ ADJ

HIGH-PASS FILTER  > 30 kHz

C157
20pF

R125
1.5k

C129
.01

+

–

U107A
3403

1
2

3

R126
6.2k

R127
12k

RT100
10k

C130
.01

CR101 CR102

R130
10k

R131
47k

C132
.1

-5V

R128
10k

+

–

U107B
3403

7
6

5

R129
47k

C131
.1

+

–

U107C
3403

8
9

10
R133
1M

R132
330k

R134
1M

CR108R135
2.4k

+5V

R136
1k

R137
10k

CR110
5.1V

R190
1k

R138
100k

+ C133
1

-5V

R139
100k

+

–

U107D
3403

14
12

13

R140
470k

R141
10k

CR103
4.3V

R142
3.9k

R143
1k

+5V

14

15

16U15-19 (1)
RX SQ ACT

U131D
RX SQ

ACTIVE
GATE

R144
10kU15-18 (1)

NORMAL RX

TIMING BUFFER

SCHMITT TRIGGER

NOISE RECTIFIER

+

–
U101A
2904

RX WB AUDIO  27
P100

C101
.1

R101
29.4k

C102
.0022

R102
54.9k

R103
1M

C103
.001

3

2
1

R104
147k

R105
69.8k

C106
100pF

+

–

U101B
2904

5

6
7

C105
.001

C104
820pF

R106
43k

R107
100k

NARROW BAND
AUDIO ADJ

+

–
U103A
2904

3

2
1

R108
390k

C107
68pF

C124
.1

+

–

U104B
33178

5

6
7

+1.25

R118
6.2k

R119
1k

+9V

R109
15k

C108
.033

C109
.22

C110
.033

R110
100

C111
.068

R111
1.07M

+

–

U103B
3403

5

6
7

C113
.0022

C112
.022

C114
.0047

C115
.047

R112
110

C116
.1

R113
1.07M

+

–
U103C
3403

10

9
8

C118
.0068

C117
.022

R115
1.07M

C121
.022

C122
.022

C119
.068

R114
110

C120
.1

R116
18.2k

+

–
U103D
3403

12

13
14

+

–
U104A
33178

3

2
1

R117
47k

C123
.01

DE-EMPHASIS

HIGH-PASS FILTER  > 300 Hz

LOW -PASS FILTER  < 3 kHz

7

8 9

106 11

U131B
NORMAL
RX GATE

U131C
RECEIVE

MUTE GATE

U15-17 (1)
RX

OPTION

R145
10k

U15-14 (1)

+5V

U132C 9

10

11

1

2

7

6

8

3

U132A
RECEIVE

OPTION GATE

U132B

WO 101 WO102

OPTION

14 15

16

U132D
LOCAL AUDIO
MUTE GATE

U15-16 (1)

R163
47k

R164
10k

R191
1k +

C142
10

1

5

LOCAL AUDIO
ON/OFF/VOL

+15V

+ C141
220

+ C144
15

C145
.1

R165
39

C146
.1

C143
.01

+

C147
220

4

2

+ C149
470

R167
220

R168
2.2

R166
1

C148
.1

R170
100

R169
100

J101
SPKR/MIC

J104
EXT SPKR

LOCAL AUDIO OUTPUT

U111
TDA2003

1

2+5V

J105 P105

R176
100k

R175
10k

CR109
5.1V

R174
10k

CR215
15V

CR217
15V

15  TPI SQ ENABLE

P100

TPI SCHEMATIC (2 OF 2)
FIGURE 10-26
J102
LOCAL MIC JACK

R204
2.2k

R205
6.8k Q201

3657

R206
10k

R207
10k

Q202
3658

R208
10k

U14-2 (1)
LOCAL MIC PTT

C201
.1

R209
16k

+

–

U203A
2904

1
2

3

R210
180k

+

–

U203B
2904

7
6

5

R214
22k

C204
.0056

R215
43.2k

C205
.0047

R216
86.5k

+

–

U204B
3404

7
6

5

R218
909k

C206
.0033

R217
25.5k

C207
.0047

+

–

U204C
3403

8
9

10

CR202
2.4V

CR203
2.4V

R220
1k

+

–

U204D
3403

14
13

12

CR201

R221
150k

R222
150k

+5V

-5V

CR204 CR205

R223
150k

TX AUDIO BUFFER
HIGH-PASS FILTER  >  300 Hz

LIMITER

R224
121k

R225
121k

2

3

R213
43k

C202
.1

C2
.00

R26
10k

-5V

R25
4.3

R256
150k

C230
.01

U209A
74HC02

3
2

1

R255
54.9k

U209B
74HC02

6
5

4

R254
1M

CWID
CONTROL
U15-12 (1)

CWID GENERATOR

C209
470pF

C208
.0047

R219
3.3k

U134C

11

9

10
U16-14 (1)

LOCAL MIC MUTE

C203
.1

R212
43k

CWI
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	3. Tune the VCO capacitor C803 for +4.5V DC ±0.05V at TP1 (U403, pin 6). Increase the transmit fr...
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	4. Adjust U149 with "Up/Dn" and "PgUp/PgDn" keys for 707 mV RMS on P100, pin 29. This waveform sh...
	5. Press the space bar to key the Exciter.
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	10. Set R425 for "best" square wave as observed on the modulation analyzer output to the oscillos...
	11. Press the space bar to unkey the Exciter.
	12. Connect a 10 dB pad and modulation analyzer to J402.
	13. Press the "FM" and 3 kHz LPF switches of the modulation analyzer.
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	7.3.1 INTRODUCTION
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	1. Connect an antenna or dummy load to the RF port (50 ohm impedance).
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	Figure 7-7 EXCITER TEST SETUP
	Figure 7-8 110W POWER AMPLIFIER TEST SETUP
	7.4 FULL REPEATER ALIGNMENT
	7.4.1 PERFORMANCE TEST PROGRAM
	7.4.2 REPEATER SETUP
	7.4.3 TRANSMITTER TEST/ADJUSTMENTS
	1. Press the space bar to key the transmitter.
	2. The Transmit LED on the IAC should turn on to indicate transmitting.
	3. Press the space bar to unkey the transmitter.
	1. Press the space bar to key the transmitter.
	2. Check the frequency of the transmitted signal. The frequency should be ±50 Hz of the channel f...
	3. Adjust the frequency with Y401 (TCXO) on the Exciter (see Section 7.2.5).
	4. Press the space bar to unkey the transmitter.
	1. Press the space bar to key the transmitter.
	2. Check the transmit output power. The power can be adjusted from the computer using the cursor ...
	3. Press the space bar to unkey the transmitter.
	4. Use a jumper wire to ground pin 7 (PTT_N) to pin 21 (GND) on J2 on the back of the cabinet (se...
	5. Remove the wire. The transmitter should unkey.

	Figure 7-9 J2 - PTT JUMPER
	7.4.4 RECEIVER TESTS/ADJUSTMENT
	1. Check the receiver injection frequency by using a "sniffer" pickup loop, or RF probe connected...
	2. Adjust Y201 (TCXO) on the Receiver to within ±50 Hz of the channel frequency.
	1. Adjust the RF generator for 100 mV into the Receiver with 1 kHz tone at ±3 kHz deviation.
	2. Verify the following voltages on J2, pin 2. AC voltage - 387 mV RMS ±25 mV RMS DC voltage - 5V...
	1. Place J105 on TPI card to 'ON' position (see Figure 7-12).
	2. Adjust the RF generator for 100 mV output with a 1 kHz tone at ±3 kHz deviation.
	3. Insert test cables into J100/J103 on the TPI card and connect to an AC voltmeter.
	4. Adjust R107 for 0 dBm (775 mV RMS).
	5. Adjust R172 for 0 dBm (775 mV RMS) at J2, pin 1.
	6. Connect a 16 ohm load and distortion analyzer to J101 or J104 of the TPI card.
	7. Adjust R164 for 2.8V RMS and measure the distortion. Distortion should be < 3%.
	1. Place J105 on TPI to 'ON' position.
	2. Adjust the RF generator for 100 mV output with a 1 kHz tone at ±3 kHz deviation.
	3. Connect a 16 ohm load and distortion analyzer to J101 or J104 of the TPI card.
	4. Adjust R164 for 2.8V RMS (see Figure 7-12).
	5. Remove modulation from the RF generator. The measured level must be £ -45 dB.
	1. Place J105 on TPI to 'ON' position.
	2. Adjust the RF generator for 100 mV output with a 1 kHz tone at ±3 kHz deviation.
	3. Connect a 16 ohm load and distortion analyzer to J101 or J104 of the TPI card.
	4. Adjust R164 for 2.8V RMS.
	5. 12 dB SINAD reading should be £ 0.35 mV.
	1. Place J105 on TPI card to 'ON' position.
	2. Adjust the RF generator for 100 mV output with a 1 kHz tone at ±3 kHz deviation.
	3. Connect a 16 ohm load and distortion analyzer to J101 or J104 of the TPI card.
	4. Adjust R164 for 2.8V RMS (see Figure 7-12).
	5. Set the RF generator output for 5 dB SINAD.
	6. Adjust R123 on the TPI card so the Receiver just squelches. Verify on J2, pin 4 (TPI_SQ_EN) fo...
	7. Increase the RF generator output until the Receiver unsquelches. Reading should be £ 10 dB SIN...
	1. Place J105 on TPI card to 'ON' position.
	2. Adjust the RF generator for 100 mV output with a 100 Hz tone at ±1 kHz deviation for 25 kHz ch...
	3. Insert test cables into J100/J103 on the TPI card and connect to an AC voltmeter.
	4. Adjust R154 to achieve 283 mV RMS.
	5. Connect an oscilloscope probe to J2, pin 10 and verify for a 100 Hz square wave with 0V DC to ...
	1. Place J105 on TPI card to 'ON' position.
	2. Adjust the RF generator for 100 mV output with a 1 kHz tone at ±3 kHz deviation.
	3. Plug a Speaker/Microphone into J101/J102 of the TPI card (see Figure 7-12).
	4. Adjust R164 until the 1 kHz tone is heard.
	1. Place J105 on TPI card to 'OFF' position.
	2. Adjust R164 for 1/4 turn clockwise from off.
	3. Connect a Spkr/Mic to J101/J104 on the TPI card.
	4. Connect a shorting wire from J2, pin 3 (TPI_SQ_EN) to J2, pin 23 (+15V ACC).
	5. Verify 1 kHz tone is present on speaker.
	6. Disconnect shorting wire and verify 1 kHz tone is not present.
	7. Place J105 on TPI card to 'ON' position.

	Figure 7-10 J2 - SQUELCH JUMPER
	1. Place J105 on TPI card to 'ON' position.
	2. Adjust the RF generator for 100 mV output with a 1 kHz tone at ±3 kHz deviation.
	3. Connect a 16 ohm load and distortion analyzer to J101 or J104 of the TPI card.
	4. Adjust R164 for 2.8V RMS.
	5. Adjust the RF generator output for 12 dB SINAD.
	6. Press the space bar to key the transmitter.
	7. SINAD should degrade a maximum of 1 dB or to no less than 11 dB SINAD.
	8. Press the space bar to unkey the transmitter.
	1. Signal Displacement Bandwidth
	2. Adjacent Channel Rejection
	3. Offset Channel Selectivity
	4. Intermodulation Rejection
	5. Spurious Rejection
	6. Audio Response
	7. Audio Sensitivity
	7.4.5 TRANSMIT AUDIO/DATA LEVEL ADJUSTMENTS

	1. Apply a 1 kHz tone at -3 dBm (578 mV RMS) to J2, pin 5.
	2. Insert AC voltmeter test cables into J100/J103.
	3. Adjust R202 for 0 dBm (775 mV RMS).
	4. Apply a 1 kHz tone at +7 dBm (1.73V RMS) to J2, pin 5.
	5. Press the space bar to key the transmitter.
	6. Adjust U207 with the PgUp/PgDn and CurUp/ CurDn keys to set the maximum allowed deviation at ±...
	7. Press the space bar to unkey the transmitter.
	8. Remove the signal from J2, pin 5.
	1. Place jumper J105 and J106 on TPI card to 'ON'.
	2. Adjust the RF generator for 100 mV output with a 1 kHz tone at ±3 kHz deviation.
	3. Insert AC voltmeter test cables into J100/J103.
	4. AC level should be 0 dBm (775 mV RMS).
	5. Place jumper J106 on the TPI to 'OFF'.
	1. Apply 100 Hz at 237 mV RMS to J2, pin 6.
	2. Press the space bar to key the transmitter.
	3. Adjust R237 to achieve ±1 kHz (±100 Hz) transmit deviation. (Set modulation analyzer LPF switc...
	4. Press the space bar to unkey the transmitter.
	1. Apply -10 dBm (237V RMS) at 100 Hz to J2, pin 6.
	2. Apply +10 dBm (2.45V RMS) at 1 kHz to J2, pin 5.
	3. Press the space bar to key the transmitter.
	4. Check for measured deviation out of the modulation analyzer to be ±4.5 kHz (±200 Hz). (Set mod...
	5. Press the space bar to unkey the transmitter.
	6. Disconnect all cables.
	1. Apply 0 dBm at 1 kHz to J2, pin 8.
	2. Press the space bar to key the transmitter.
	3. Deviation should measure ±3 kHz ±300 Hz. (Set modulation analyzer LPF to 15 kHz.)
	4. Press the space bar to unkey the transmitter.
	5. Increase the frequency to 5 kHz.
	6. Press the space bar to key the transmitter.
	7. Deviation should measure ±2.5 kHz ±300 Hz. (±2 to ±2.5 kHz for NPSPAC.) (Set modulation analyz...
	8. Press the space bar to unkey the transmitter.

	Figure 7-11 J2 - HIGH SPEED DATA JUMPER
	1. Connect a shorting wire from J2, pin 9 to J2, pin 21 (see Figure 7-11).
	2. Verify Transmit LED on IAC is 'ON'.
	3. Remove shorting wire.
	4. Verify Transmit LED on IAC is 'OFF'.
	1. Plug a Speaker/Microphone into J101/J102 of the TPI.
	2. Press the space bar to key the transmitter.
	3. Press the microphone PTT and say "four" loudly into the microphone.
	4. Deviation should measure ±3 to ±3.5 kHz. (Set modulation analyzer LPF to 3 kHz.)
	5. Release the microphone PTT.
	6. Press the space bar to unkey the transmitter.
	7. Remove the Speaker/Mic from J101/J102.
	1. On the modulation analyzer press: 300 Hz HPF, 3000 Hz LPF, FM, Pre-Display, 750 mS, Avg RMS Ca...
	2. Press the space bar to key the transmitter and measure the Hum and Noise Ratio. The reading sh...
	3. Press the space bar to unkey the transmitter.
	7.4.6 ALARM TEST

	1. The Universal Station is now in Normal Operation mode.
	2. Verify by the TPI card front panel indicators that no alarms have occurred (see Table 1-2). Se...

	Figure 7-12 TPI CARD ALIGNMENT POINTS DIAGRAM
	Figure 7-13 INTERFACE ALARM CARD ALIGNMENT POINTS
	Figure 7-14 BATTERY REVERT TEST SETUP
	7.5 VISUAL CHECK
	1. Make sure the heat sunk parts are not shorted to the heat-sink.
	2. Verify all electrolytic capacitors are installed correctly.
	3. Connect 023-2000-830 Battery Back-Up as shown in Figure 7-14.
	7.6 BATTERY REVERT TEST

	1. Connect the circuit as shown in Figure 7-14.
	2. Turn the active load to current mode at 1A.
	3. Turn enable to On, battery fault LED should be on.
	4. Increase Vs1 until: the relay engages the voltage is present on the active load the battery fa...
	5. Increase Vs1 until: the relay disengages the LED lights no voltage is present at the active lo...
	6. Decrease VS1 until: the relay engages the LED goes out voltage is present at the active load. ...
	7. Set Vs1 to 26.5V DC and turn the enable line to OFF. No voltage will be present at the active ...
	8. Decrease Vs1 until: the relay disengages the LED lights no voltage is present at the active lo...
	9. With the enable line OFF measure current Is, it should be less than 20 mA.
	10. Reverse the polarity of Vs1 Set to 26.5V DC BBM Enable ON Reverse Battery LED will light and ...
	11. Disconnect the test setup.

	Figure 7-15 BATTERY CHARGER TEST SETUP
	7.7 BATTERY CHARGER SECTION
	1. Connect Battery Backup Module as shown in Figure 7-15.
	2. Set the active load to 0A and set Vs2 to 40V at 3A.
	3. Adjust R140 so the voltage at the active load reads 27.55V DC ±0.1V.
	4. Increase the active load current to 1.8A and verify voltage at the load is greater than 26V.
	5. Set the active load current to zero, shut off Vs2 and disconnect the BBM. Glyptol R140.
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