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:KDWýGRHVýWKLVýPDQXDOýFRQWDLQ"ý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðê

:KDWýLVýLQFOXGHGýLQýWKHýFDOLEUDWLRQýVHUYLFHýNLW"ýïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðê

3URJUDPPLQJýVHUYLFHýNLWVýïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðé

&RQYHQWLRQVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðé

7KHý7DLWý2UFDýVHULHVýRIýKDQGSRUWDEOHV7KHý7DLWý2UFDýVHULHVýRIýKDQGSRUWDEOHV7KHý7DLWý2UFDýVHULHVýRIýKDQGSRUWDEOHV7KHý7DLWý2UFDýVHULHVýRIýKDQGSRUWDEOHVýýýý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï$ðè$ðè$ðè$ðè

3URGXFWýFRGHVýïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðè

2SHUDWLQJý,QVWUXFWLRQVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðè

$FFHVVRULHVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðè

,PSRUWDQWýLQIRUPDWLRQ,PSRUWDQWýLQIRUPDWLRQ,PSRUWDQWýLQIRUPDWLRQ,PSRUWDQWýLQIRUPDWLRQýýýý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï$ðå$ðå$ðå$ðå

%DVLFýVHUYLFLQJýSUHFDXWLRQVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðå

3URJUDPPLQJý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðå

&DOLEUDWLQJý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðä

7HVWýIDFLOLWLHVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï $ðä
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Servicing Tait Orca handportables

7KHý7DLWý2UFDýVHULHVýRIýKDQGSRUWDEOHVýLVýDýUDQJHý
RIýKLJKýSHUIRUPDQFHñýPLFURSURFHVVRUðFRQWUROð
OHGýUDGLRVýPDQXIDFWXUHGýXVLQJýDQý5)ðVKLHOGHGý
3&%ýDQGýKLJKðGHQVLW\ý60'ýFRPSRQHQWU\ï

7KHýPDQXIDFWXULQJýSURFHVVýGRHVýQRWýDOORZý
GLUHFWýVHUYLFLQJýDFFHVVýWRýFRPSRQHQWVýRQýWKHý
PDLQý3&%ñýDOWKRXJKýUHSODFHPHQWý3&%VýDUHý
DYDLODEOHýRQýDQýH[FKDQJHýEDVLVïý6HUYLFHýUHSDLUVý
RIý7DLWý2UFDýKDQGSRUWDEOHVýDUHýWKHUHIRUHýOLPLWð
HGýWRýNH\ýPHFKDQLFDOýDQGýDQFLOODU\ýGHYLFHVý
DVVRFLDWHGýZLWKýWKHýPDLQý3&%ïý7KHVHýLQFOXGHã

■ WKHýIURQWýSDQHOýDVVHPEO\â

■ WKHýOHQVýõ2UFDý([FHOýDQGý2UFDý(FOLSVHôâ

■ WKHý377ýNH\SDGâý

■ WKHýVSHDNHUâ

■ WKHýNH\SDGýõ2UFDý([FHOýDQGý2UFDý(FOLSVHôâ

■ WKHýYROXPHýSODWHýDQGýNH\SDGýõ2UFDý
(FOLSVHôâ

■ WKHý/&'ýGLVSOD\ýõ2UFDý([FHOýDQGý2UFDý
(FOLSVHôâ

■ WKHýVKLHOGñýFRPSOHWHýZLWKýXVHUýLQWHUIDFHý
3&%ýDVVHPEO\ýDQGýSRO\HVWHUýGRPHýõ2UFDý
([FHOýDQGý2UFDý(FOLSVHôâ

■ WKHýPDLQý3&%ýDVVHPEO\â

■ WKHýDQWHQQDýFRQQHFWRUâ

■ WKHýFKDQQHOýVHOHFWRUýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôâ

■ WKHýYROXPHýFRQWUROýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôâ

■ WKHýPLFURSKRQHâ

■ WKHýVSHDNHUýFRQWDFWVâ

■ WKHýEDWWHU\ýFRQWDFWVâ

■ WKHý377ýWDFWýVZLWFKâ

■ WKHý5)ýRXWýDVVHPEO\âýDQG

■ WKHýDX[LOLDU\ýIOH[LEOHý3&%ïý

7KHýUHSDLUýRIý3&%ðUHODWHGýIDXOWVýLVýWKHýUHVSRQð
VLELOLW\ýRIýWKHý&XVWRPHUý6HUYLFHVý'LYLVLRQýRIý
7DLWý0RELOHý5DGLRïý'HWDLOHGýVFKHPDWLFVýDQGý
FRPSRQHQWýORFDWLRQýLQIRUPDWLRQýIRUýWKHýPDLQý
3&%ýPD\ýDOVRýEHýREWDLQHGýIURPýWKHý&XVWRPHUý
6HUYLFHVý'LYLVLRQïý&RQWDFWý\RXUý7DLWýGHDOHUýIRUý
PRUHýLQIRUPDWLRQï

WWW technical support

7DLWý(OHFWURQLFVý/WGýSURYLGHVýSURGXFWýVXSSRUWý
DWýWKHýIROORZLQJýDGGUHVVã

KWWSãîîZZZïWDLWZRUOGïFRPîVXSSRUW

$WýWKLVýVLWHñý\RXýFDQýVHQGýDýUHTXHVWýIRUýVXSSRUWï

What does this manual contain?

7KLVýPDQXDOýLVýVXSSOLHGýDVýSDUWýRIýWKHý7DLWý2UFDý
KDQGSRUWDEOHýVHUYLFHýNLWýõ723$ð69ðííìôñýDQGý
SURYLGHVýWKHýIROORZLQJã

■ JHQHUDOýLQIRUPDWLRQýDQGýVSHFLILFDWLRQVýRQý
WKHý7DLWý2UFDýVHULHVýRIýKDQGSRUWDEOHVâ

■ EDVLFýFLUFXLWýGHVFULSWLRQVâ

■ LQIRUPDWLRQýRQýILQGLQJýDQGýVHUYLFLQJýRIý
QRQð3&%ðUHODWHGýIDXOWVâ

■ LQIRUPDWLRQýRQý7DLWý2UFDýEDWWHU\ýSDFNVý
DQGýFKDUJHUVâ

■ LQIRUPDWLRQýRQýLQWHUIDFLQJýDFFHVVRULHVýWRý
7DLWý2UFDýKDQGSRUWDEOHVâýDQG

■ DýJORVVDU\ýRIýNH\ýWHUPVï

What is included in the calibration 
service kit?

7KHý723$ð69ðííìýVHUYLFHýNLWýFRQWDLQVã

■ FDOLEUDWLRQýWHVWýXQLWýõ723$ð69ðííéôâ

■ UDGLRýFDOLEUDWLRQýFDEOHýIRUýFRQQHFWLQJýWKHý
UDGLRýWRýWKHýFDOLEUDWLRQýWHVWýXQLWýõ723$ð
69ðííæôâ
11/98 IPN: 449-51000-01 Introduction A - 3



■ ëèýSLQý56ëêëýWRýPRGXODUýSKRQHýMDFNý
SURJUDPPLQJýOHDGýIRUýFRQQHFWLQJýWKHý
FDOLEUDWLRQýWHVWýXQLWýWRýDý3&ýõ723$ð69ð
íìëôâ

■ '&ýVHUYLFHýDGDSWRUýõ723$ð69ðííèôâ

■ 60$ýWRý1ðW\SHý5)ýWHVWýOHDGýIRUýFRQQHFWLQJý
WRýWKHýUDGLRªVýDQWHQQDýFRQQHFWRUýõ723$ð
69ðííçôâ

■ 7çýGULYHUýELWýDQGýåýPPýVRFNHWýõ723$ð69ð
íììôâ

■ WKLVýPDQXDOâ

■ 8VHUªVý0DQXDOãý&DOLEUDWLRQý6\VWHPýIRUý7DLWý
2UFDý5DGLRVýõ,31óýéêäðèëíííð[[ñý©[[ªý
UHIHUVýWRýWKHýPDQXDOýYHUVLRQýQXPEHUôâýDQG

■ DýêïèðLQFKýKLJKýGHQVLW\ýìïééý0%ýFDOLEUDð
WLRQýV\VWHPýLQVWDOOýGLVNï

2WKHUýLWHPVýUHTXLUHGýIRUýFDOLEUDWLRQýEXWýQRWý
LQFOXGHGýDVýSDUWýRIýWKHýVHUYLFHýNLWýDUHã

■ 5)ýFRPPXQLFDWLRQVýWHVWýVHWýõHïJïý+3åäëíñý
0,ëäéèîèèñý&06èëôâý

■ GLJLWDOýFXUUHQWýPHWHUýFDSDEOHýRIýPHDVXUð
LQJýFXUUHQWýXSýWRýêý$ñýDFFXUDWHýWRýWZRý
GHFLPDOýSODFHVïâ

■ '&ýSRZHUýVXSSO\ñýæïèý9ñýêý$ýIRUýKDQGSRUWð
DEOHVâýDQGý

■ '&ýSRZHUýVXSSO\ñýìêïåý9ñýæý$ýIRUýPRELOHý
UDGLRVï

Programming service kits

7KHUHýDUHýWZRýVHUYLFHýNLWVýDYDLODEOHýIRUý
SURJUDPPLQJý7DLWý2UFDýUDGLRVï

7KHý723$ð69ðííëýVHUYLFHýNLWýIRUýSURJUDPð
PLQJýFRQYHQWLRQDOýUDGLRVýFRQWDLQVã

■ 8VHUªVý0DQXDOãý3URJUDPPLQJý6\VWHPýIRUý
7DLWý2UFDý&RQYHQWLRQDOý5DGLRVýõ,31ýéêäð
èììííð[[ôâýDQGý

■ DFFHVVRU\ýFRQQHFWRUýWRýPRGXODUýSKRQHý
VRFNHWýSURJUDPPLQJýFDEOHýIRUýFRQQHFWLQJý
WKHýUDGLRýWRýWKHýSURJUDPPLQJýOHDGý
õ723$ð69ðííêôâýDQG

■ ëèýSLQý56ëêëýWRýPRGXODUýSKRQHýMDFNý
SURJUDPPLQJýOHDGýIRUýFRQQHFWLQJýWKHý
SURJUDPPLQJýFDEOHýWRýDý3&ýõ723$ð69ð
íìëôâýDQG

■ DýêïèðLQFKýKLJKýGHQVLW\ýìïééý0%ýSURJUDPý
LQVWDOOýGLVNï

7KHý723$ð69ðíìèýVHUYLFHýNLWýIRUýSURJUDPð
PLQJýWUXQNHGýUDGLRVýFRQWDLQVã

■ 8VHUªVý0DQXDOãý3URJUDPPLQJý6\VWHPýIRUý
7DLWý2UFDý7UXQNHGý5DGLRVýõ,31ýéêäðèìëííð
[[ôâýDQG

■ DFFHVVRU\ýFRQQHFWRUýWRýPRGXODUýSKRQHý
VRFNHWýSURJUDPPLQJýFDEOHýIRUýFRQQHFWLQJý
WKHýUDGLRýWRýWKHýSURJUDPPLQJýOHDGý
õ723$ð69ðííêôâýDQG

■ ëèýSLQý56ëêëýWRýPRGXODUýSKRQHýMDFNý
SURJUDPPLQJýOHDGýIRUýFRQQHFWLQJýWKHý
SURJUDPPLQJýFDEOHýWRýDý3&ýõ723$ð69ð
íìëôâýDQG

■ DýêïèðLQFKýKLJKýGHQVLW\ýìïééý0%ýSURJUDPý
LQVWDOOýGLVNï

Conventions

7KURXJKRXWýWKLVýPDQXDOñýWKHýQDPHVýRIý
VRIWZDUHýVFUHHQñýILHOGýDQGýPHQXýQDPHVýDUHý
UHIHUUHGýWRýLQýbold sans serif fontïý)RUý
H[DPSOHã

&KHFNýWKDWýWKHýLQIRUPDWLRQýLQýWKH Radio Model 
ILHOGVýõSpecificationsýVFUHHQôýLVýFRUUHFWï

ó $Qý©,31ªýLVýWKHýWHQýGLJLWý©LQWHUQDOýSDUWýQXPEHUªýZKLFKýXQLTXHO\ýLGHQWLILHVýDQ\ýFRPSRQHQWýXVHGýLQýDý7DLWý
SURGXFWï
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The Tait Orca series of handportables

7KHUHýDUHýWKUHHý7DLWý2UFDýVHULHVýKDQGSRUWDEOHVý
DYDLODEOHã

■ WKHý2UFDý(ODQâ

■ WKHý2UFDý([FHOâýDQG

■ WKHý2UFDý(FOLSVHï

7KLVýPDQXDOýLQFOXGHVýLQIRUPDWLRQýVSHFLILFýWRý
DOOýWKUHHýKDQGSRUWDEOHVïý$VýQHZýIHDWXUHVýDQGý
HQKDQFHPHQWVýRFFXUñýQHZýUHYLVLRQVýRIýWKLVý
PDQXDOýZLOOýEHýUHOHDVHGï

7KHýQHZýWH[WýõZLWKRXWýIROGHUôýLVýDYDLODEOHýDVý
,31ýéìíðèìíííð[[ñýZKHUHý©[[ªýUHIHUVýWRýWKHý
UHYLVLRQýVWDWXVýRIýWKHýQHZýPDQXDOï

Product codes

7KHýGLJLWVýLQýWKHý7DLWý2UFDýSURGXFWýFRGHý
SURYLGHýLQIRUPDWLRQýDERXWýWKHýUDGLRªVýPRGHOý
QXPEHUýDQGýYDULRXVýKDUGZDUHýRSWLRQVñý
DFFRUGLQJýWRýWKHýFRQYHQWLRQýRXWOLQHGýLQý)LJXUHý
$ðìïý7KHýQDPLQJýFRQYHQWLRQýLVýQRWýLQWHQGHGýWRý

LPSO\ýWKDWýDQ\ýSDUWLFXODUýFRPELQDWLRQýRIýUDGLRý
IHDWXUHVýLVýDWýSUHVHQWýDYDLODEOHýRUýSODQQHGýIRUý
ODWHUýUHOHDVHïý)RUýPRUHýLQIRUPDWLRQýRQýZKDWý
IHDWXUHVýDQGýYDULDQWVýDUHýDYDLODEOHñýFRQWDFWý
\RXUýQHDUHVWý7DLWýGHDOHUï

Operating Instructions

$ýXVHUªVýPDQXDOýLVýDYDLODEOHýIRUýHDFKýUDGLRïý
)LJXUHý$ðëýVKRZVýWKHýQDPLQJýFRQYHQWLRQýIRUý
7DLWý2UFDýUDGLRýXVHUªVýPDQXDOVï

Accessories

7DEOHý$ðìýVKRZVýWKHýDFFHVVRULHVýDYDLODEOHýIRUý
7DLWý2UFDýKDQGSRUWDEOHVïý2IýWKHVHýDFFHVVRULHVñý
RQO\ýWKHýFKDUJHUVýDUHýVHUYLFHDEOHïý

)RUýPRUHýLQIRUPDWLRQýRQýFKDUJHUVñýVHHý3DUWý(ãý
%DWWHU\ýSDFNVýDQGýFKDUJHUVïý7KHýWKUHHýEDWWHU\ý
SDFNVýDYDLODEOHýIRUý7DLWý2UFDýKDQGSRUWDEOHVý
DUHýDOVRýGHVFULEHGýLQý3DUWý(ï

Figure A-1: The Tait Orca naming convention
Note that the naming convention is not intended to imply that any particular combination of 
radio features is at present available or planned for later release.

TOX-XXXXX

1 conventional
2 trunked

Frequency
B 136-174 MHz
G 336-400 MHz
H*400-470 MHz
I 450-530 MHz

*H band may be spit into TOP-HxxxL (Rx 400-450 MHz,
Tx 400-440 MHz) and TOP-HxxxH (440-470 MHz)

1 20/25 kHz
2 12.5/20/25 kHz

Channel spacing

Custom product
0 default
1 special

Tait Orca

M mobile
P portable

2 Orca Excel
1 Orca Elan

3 Orca Eclipse
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Figure A-2: Naming convention for Tait Orca 
handportable user’s manuals

Fitting an accessory

7RýILWýVRPHýDFFHVVRULHVýWRýWKHýUDGLRñý\RXýZLOOý
QHHGýWRýUHPRYHýWKHýUHDUýDFFHVVRU\ýFRYHUïý
5HPRYHýWKHýEDWWHU\ñýWKHQýLQVHUWýWKHýHQGýRIýDý
NH\ýXQGHUQHDWKýWKHýERWWRPýHGJHýRIýWKHýDFFHVð
VRU\ýFRYHUïý/LIWýWRýUHPRYHýWKHýFRYHUï

:KHQýDWWDFKLQJýRUýUHPRYLQJýDQýDFFHVVRU\ñý
HQVXUHýWKDWýWKHýOHYHUýLVýLQýWKHýXSULJKWýSRVLWLRQïý
2QFHýWKHýDFFHVVRU\ýLVýLQýSRVLWLRQñýURWDWHýWKHý
OHYHUýäíýGHJUHHVýFRXQWHUFORFNZLVHýWRýORFNýLWýLQý
SODFHï

Fitting a non-Tait accessory

6HHý3DUWý)ãý,QWHUIDFLQJýQRQð7DLWýDFFHVVRULHVýIRUý
LQIRUPDWLRQýRQýXVLQJýQRQð7DLWýDFFHVVRULHVý
ZLWKý7DLWý2UFDýKDQGSRUWDEOHVï

409-00ABC-DD

1 conventional
2 trunked

1 Orca Elan
2 Orca Excel
3 Orca Eclipse

version number

Language
0 English
1 German
2 French
4 Spanish
5 Chinese/Mandarin
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Table A-1: Tait Orca handportable accessories

Type of accessory Product code Description

Antennas TOPA-AN-101 136-230 MHz 3" helical

TOPA-AN-102 336-530 MHz 3" helical

TOPA-AN-201 136-330 MHz 6" helical

TOPA-AN-202 400-530 MHz 6" 1/4 wave whip

Audio accessories TOPA-AA-001 Speaker microphone -10°C, two function buttons

TOPA-AA-002 Speaker microphone -30°C heavy duty, two function buttons

TOPA-AA-003 Speaker microphone -30°C MIL spec

TOPA-AA-004 Speaker microphone -30°C MIL spec RF

TOPA-AA-005 7.5 mm accessory adaptor

TOPA-AA-006 Tait Orca accessory connector kit

TOPA-AA-007 Tait Orca RF accessory connector kit

TOPA-AA-008 Speaker microphone, -30°C MIL spec, no function buttons, high/* 
low volume

* For use with TOPA-AA-005

TOPA-AA-009 2-wire palm microphone and earphone*

TOPA-AA-010 3-wire lapel microphone and earphone*

TOPA-AA-011 Light weight single speaker headset with in-line PTT*

TOPA-AA-012 Over-the-head headset with noise cancelling boom microphone*

TOPA-AA-013 Behind-the-head headset with noise cancelling boom microphone*

T952-051 Earphone kit with coil corn and 2.5 mm plug†

† For use with TOPA-AA-003, TOPA-AA-004 and TOPA-AA-008

Batteries TOPB100 1100 mAh NiCd battery pack

TOPB200 1500 mAh NiCd battery pack

TOPB300 1850 mAh NiMH battery pack

Battery chargers TOPA-CH-100 Desktop trickle charger

TOPA-CH-200 Desktop fast charger

TOPA-CH-300 Six-way multi-charger

Plug packs 
(for TOPA-CH-200)

T952-012 Australia, New Zealand and China (230 V 50 Hz input; plug configuration: )

T952-022 Singapore and Middle East (230 V 50 Hz input; plug configuration: )

T952-032 Mainland Europe (230 V 50 Hz input; plug configuration: )

T952-042 USA and Canada (115 V 60 Hz input; plug configuration: )

T952-052 UK and Hong Kong (230 V 50 Hz input; plug configuration: )

Carrying accessories TOPA-CA-001 Heavy duty carry case

TOPA-CA-002 Heavy duty holster

TOPA-CA-003 38 mm belt clip x 10

TOPA-CA-004 Accessory port cover x 10

TOPA-CA-005 55 mm belt clip

TOPA-CA-006 55 mm belt clip x 10



Important information

Basic servicing precautions

7DLWý2UFDýKDQGSRUWDEOHVýUHTXLUHýVSHFLDOLVHGý
VHUYLFLQJýWHFKQLTXHVýDQGýVKRXOGýRQO\ýEHý
VHUYLFHGýDWýDQýDSSURYHGý7DLWýVHUYLFHýFHQWUHý
HTXLSSHGýZLWKýWKHýQHFHVVDU\ýIDFLOLWLHVïý

6WDQGDUGýDQWLðVWDWLFýSURFHGXUHVýVKRXOGýEHý
IROORZHGâýDýW\SLFDOýVHWXSýLVýVKRZQýLQý)LJXUHý$ðìï

,IýLQýGRXEWñýFRQWDFWý7DLWý(OHFWURQLFVý/WGýRUý\RXUý
QHDUHVWý7DLWýGHDOHUï

Warning!!!

5HSDLUVýDWWHPSWHGýZLWKýLQFRUUHFWýHTXLSPHQWý
RUýE\ýXQWUDLQHGýSHUVRQQHOýPD\ýUHVXOWýLQý
SHUPDQHQWýGDPDJHïý

Caution: CMOS devices

7KLVýHTXLSPHQWýFRQWDLQVý&026ýGHYLFHVñý
ZKLFKýDUHýVXVFHSWLEOHýWRýGDPDJHýIURPýVWDWLFý
FKDUJHVïý&DUHýZKHQýKDQGOLQJýWKHVHýGHYLFHVýLVý
HVVHQWLDOïý)RUýFRUUHFWýKDQGOLQJýSURFHGXUHVñý
UHIHUýWRýPDQXIDFWXUHUVªýGDWDýERRNVýFRYHULQJý
&026ýGHYLFHVñýVXFKýDVý3KLOLSVý'DWDý+DQGERRNý
&RYHULQJý&026ý'HYLFHVýRUý0RWRURODý&026ý
'DWDý%RRNý6HFWLRQýèýõ+DQGOLQJý3URFHGXUHVôï

Screw head types

7RU[ýUHFHVVýKHDGýVFUHZVýDQGý3R]LGULYýUHFHVVý
KHDGýVFUHZVýUHTXLUHýWKHýFRUUHFWýVL]HGýGULYHUýWRý
DFKLHYHýEHVWýSHUIRUPDQFHïý0RVWýRIýWKHýVFUHZVý
LQý7DLWý2UFDýKDQGSRUWDEOHVýDUHý7RU[ýKHDGý
VFUHZVñýDQGýVRýDý7RU[ý7çýGULYHUýELWýLVýVXSSOLHGý
DVýSDUWýRIýWKHýVHUYLFHýNLWïý6RPHýHDUOLHUýUDGLRVý
KDYHý3R]LGULYýVFUHZVï

7RU[ýKHDGýìïåóèýPPýVFUHZVýVKRXOGýEHý
UHPRYHGýXVLQJýWKHýVXSSOLHGý7RU[ý7çýGULYHUïý
:KHQýUHSODFLQJýWKHVHýVFUHZVñýVHWýWKHýGULYHUýWRý
ëýLQFKýSRXQGVï

3DQý3R]Lý0ëóåýPPýDQGý0ëóèýPPýVFUHZVý
VKRXOGýEHýUHPRYHGýXVLQJýDý3R]LýìýGULYHUïý
:KHQýUHSODFLQJýWKHVHýVFUHZVñýVHWýWKHýGULYHUýWRý
ëýLQFKýSRXQGVï

Programming

)RUýLQIRUPDWLRQýRQýSURJUDPPLQJý7DLWý2UFDý
KDQGSRUWDEOHVñýUHIHUýWRã

■ WKHý8VHUªVý0DQXDOãý3URJUDPPLQJý6\VWHPýIRUý
7DLWý2UFDý&RQYHQWLRQDOý5DGLRVýõ,31ýéêäð
èììííð[[ôñýVXSSOLHGýDVýSDUWýRIýWKHý723$ð
69ðííëýVHUYLFHýNLWâýRUý

■ WKHý8VHUªVý0DQXDOãý3URJUDPPLQJý6\VWHPýIRUý
7DLWý2UFDý7UXQNHGý5DGLRVýõ,31ýéêäðèìëííð
[[ôñýVXSSOLHGýDVýSDUWýRIýWKHý723$ð69ðíìèý
VHUYLFHýNLWï

Figure A-1: Typical anti-static bench setup
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Calibrating

)RUýLQIRUPDWLRQýRQýFDOLEUDWLQJý7DLWý2UFDý
KDQGSRUWDEOHVñýUHIHUýWRýWKHý8VHUªVý0DQXDOãý
&DOLEUDWLRQý6\VWHPýIRUý7DLWý2UFDý5DGLRVïý7KHý
FDOLEUDWLRQýV\VWHPýLVýVXSSOLHGýDVýSDUWýRIýWKHý
723$ð69ðííìýVHUYLFHýNLWï

Test facilities

6WDQGDUGýWHVWýIDFLOLWLHVýSURYLGHýDýZD\ýRIýWHVWLQJý
WKHýUDGLRªVýIXQFWLRQVýLQGHSHQGHQWO\ýRIýQRUPDOý
UDGLRýRSHUDWLRQïý6HHý3DUWý&ãý'LDJQRVWLFVýDQGý
IDXOWýILQGLQJýIRUýDýGHVFULSWLRQýRIýWKHýWHVWýIDFLOLð
WLHVýDYDLODEOHýIRUý7DLWý2UFDýKDQGSRUWDEOHVï
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Radio specifications

7KHýSHUIRUPDQFHýILJXUHVýRXWOLQHGýLQý7DEOHVý
%ðìýWRý%ðêýDUHýW\SLFDOýILJXUHVñýXQOHVVýRWKHUZLVHý
VWDWHGñýIRUýHTXLSPHQWýRSHUDWLQJýDWýVWDQGDUGý
URRPýWHPSHUDWXUHïý

7KHýWHVWýPHWKRGVýXVHGýWRýREWDLQýWKHVHýILJXUHVý
DUHýWKRVHýGHVFULEHGýLQýWKHý(XURSHDQý7HOHFRPð
PXQLFDWLRQý6WDQGDUGý(76ýêííðíåçïý:KHUHý
DSSOLFDEOHñýWKHý(,$ýILJXUHýLVýDOVRýJLYHQï

Table B-1: General specifications

'HWDLOVýRIýWHVWýPHWKRGVýDQGýWKHýFRQGLWLRQVýWKDWý
DSSO\ýIRUýW\SHýDSSURYDOýWHVWLQJýLQýDOOýFRXQWULHVý
FDQýEHýREWDLQHGýIURPý7DLWý(OHFWURQLFVý/WGï

Size W x H x D 
(including 1100 mAh NiCd 
battery)

62 mm x 153 mm x 44 mm
(2.4 in x 6.0 in x 1.7 in)

Weight (including 1100 mAh 
NiCd battery)

Orca Elan

Orca Excel

Orca Eclipse

495 g (17.5 oz)

520 g (18.3 oz)

520 g (18.2 oz)

Switching band B 136-174 MHz

G 336-400 MHz

H* 400-470 MHz

I 450-530 MHz

* Note that H band may be split into TOP-HxxxL (Rx 400-450 
MHz, Tx 400-440 MHz) and TOP-HxxxH (440-470 MHz).

Frequency increments 5, 6.25 kHz

IF bandwidth

narrowband

medium/wideband

9 kHz

20 kHz

Channel spacing

narrowband

medium/wideband

12.5/20/25 kHz

20/25 kHz

Supply voltage 6.0-9.0 V

Standard test voltage 7.5 V

Battery capacity

NiCd

NiCd

NiMH

1100 mAh

1500 mAh

1850 mAh

Current consumption*

Transmitting (1 W)

Transmitting (4/5 W)

Receive (rated audio)

Standby 
(conventional)

Standby (trunked)

Scanning (conventional)

1.0 A

1.8 A

270mA

80mA (no economy mode)
40 mA (economy mode high)

100 mA

75 mA (economy mode on)

* Note that the figures for current are dependent upon the 
functions active in the radio and the operating frequency.

Frequency stability ±2.5 ppm from -30°C to +60°C
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Table B-2: Receiver performance

Sensitivity

12 dB SINAD

20 dB psophometric

-117 dBm (minimum)
-120 dBm (typical) 
.25 µV (EIA)

-114 dBm (minimum)
.40 µV (EIA)

Ultimate signal to noise ratio

narrowband

wideband

40 dB

45 dB

Audio

Minimum load
impedance

Rated power

Distortion

Response

13 Ω

500 mW (1kHz, 60%
deviation into 16 Ω

<5% (1kHz, 60% deviation 
at rated power into 16 Ω)

-6 dB/oct +1, -3 dB
(cf 1 kHz), 
300-2550 Hz (narrowband)
300-3000 Hz (wideband)

Selectivity

to 225 MHz

UHF

70 dB (narrowband)
75 dB (mediumband)
75 dB (wideband)

66 dB (narrowband)
72 dB (mediumband)
72 dB (wideband)

Spurious responses 70 dB

Intermodulation 65 dB 
70dB (EIA)

Blocking -13 dBm

Spurious emissions

to 1 GHz

1 to 4 GHz
(136-470 MHz)

1 to 12.75 GHz
(>470 MHz)

-57 dBm (conducted and 
radiated)

-47 dBm (conducted and 
radiated)

-47 dBm (conducted only)

Group delay variation ±50 µs (at detected audio 
output)
bandwidth 300-3000 Hz

Hum and noise 40 dB

RSSI

range

slope

-120 to -40 dBm

28.65 mV/dB (typical)

Squelch

city

country

16 dBSINADfixed

12 dBSINADfixed
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Table B-3: Transmitter performance

Power output

136-174 MHz

174-530 MHz

1 W (low)
2.5 W (medium)
5 W (high)

1 W (low)
2.5 W (medium)
4 W (high)

Duty cycle 20% 
(1 minute Tx, 4 minutes Rx at max-
imum temperature and voltage)

Spurious emissions

to 1 GHz

1 to 4 GHz
(136-470 MHz)

1 to 12.75 GHz
(470-870 MHz)

-36 dBm (conducted and 
radiated)

-30 dBm (conducted and 
radiated)

-30 dBm (conducted only)

Adjacent channel

narrowband

mediumband

wideband

60 dBc

70 dBc

70 dBc

Group delay variation

bandwidth

±50 µs (at mod audio output)

300-3000 Hz

Modulation type direct FM

Deviation limiting

narrowband

mediumband

wideband

±5 kHz (adjustable up to)

±2.5 kHz

±4.0 kHz

±5.0 kHz

Trunking data deviation
(as per MPT1327)

narrowband

mediumband

wideband

1.5 kHz

2.4 kHz

3 kHz

FM hum and noise

narrowband

wideband

40 dB

45 dB

Audio response

below limiting

in limiting

above 3 kHz

input for 60% 
deviation

distortion

6 dB/oct +1, -3 dB 
(cf 1 kHz)
300-3000 Hz

0 dB +0, -4 dB 
(cf maximum system deviation)
450-2550 Hz

-35 dB/oct min

5 mVrms

<5% at 1 kHz

Ruggedness 2 minutes (into infinite SWR)

Stability 5:1 SWR (all phase angles, 
<-60 dBc)
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Circuit descriptions

)LJXUHý%ðìýVKRZVýWKHýFLUFXLWýLQWHUIDFHýGLDJUDPý
IRUýWKHý7DLWý2UFDýKDQGSRUWDEOHï

7KHý7DLWý2UFDýKDQGSRUWDEOHýKDVýEHHQýGHVLJQHGý
WRýEHýWRWDOO\ýHOHFWURQLFDOO\ýWXQHGýXVLQJýWKHý
&DOLEUDWLRQý6\VWHPýIRUý7DLWý2UFDý5DGLRVïý7KHý
WLWOHVýRIýWHVWVýUHIHUUHGýWRýEHORZýDUHýWHVWVýDYDLODð
EOHýLQýWKHýFDOLEUDWLRQýV\VWHPñýHïJïýPower Level 
WHVWýUHIHUVýWRýWKHýPower LevelýVFUHHQýLQýWKHý
FDOLEUDWLRQýV\VWHPïý&RQVXOWýWKHýFDOLEUDWLRQý
V\VWHPý8VHUªVý0DQXDOýIRUýPRUHýLQIRUPDWLRQýRQý
VSHFLILFýFDOLEUDWLRQýWHVWVï

Transmitter

7KHý5)ýSRZHUýDPSOLILHUýDPSOLILHVýWUDQVPLWý5)ý
IURPýWKHý9&2ýWRýWKHýRXWSXWýSRZHUýOHYHOýõé:ý
8+)îè:ý9+)ôïý7KHý3$ýRXWSXWýLVýIHGýWRýWKHý
3,1ýVZLWFKñýZKLFKýSURYLGHVýLVRODWLRQýEHWZHHQý
WKHýWUDQVPLWýDQGýUHFHLYHýSDWKVï

$Qý/3)ýIROORZVýWKHý3,1ýVZLWFKýDQGýSURYLGHVý
DWWHQXDWLRQýRIýXQZDQWHGýKLJKýIUHTXHQF\ý
VLJQDOVï

)ROORZLQJýWKHý/3)ñýWKHýVLJQDOýLVýIHGýWRýWKHý
DQWHQQDï

7KHýRXWSXWýSRZHUýOHYHOýLVýFRQWUROOHGýE\ýWKHý
PLFURSURFHVVRUýDQGýDVVRFLDWHGýFLUFXLWU\ñýDQGý
LVýLQLWLDOO\ýVHWýE\ýFDOLEUDWLQJýWKHýUDGLRýõPower 
LevelýWHVWôï

Transmit (Tx) audio

7[ýDXGLRýIURPýWKHýPLFURSKRQHýLVýSURFHVVHGýE\ý
WKHý'63ýDQGýDVVRFLDWHGýFLUFXLWU\ýLQWRýWZRý
PRGXODWLRQýVLJQDOVñýRQHýUHTXLUHGýE\ýWKHý7&;2ý
LQýWKHýV\QWKHVLVHUýDQGýWKHýRWKHUýE\ýWKHý9&2ï

$ýGLJLWDOýSRWýLVýXVHGýWRýVHWýWKHýRYHUDOOýGHYLDWLRQý
DQGýPRGXODWLRQýEDODQFHâýWKHVHýDUHýFRQWUROOHGý
E\ýFDOLEUDWLRQýõMaximum DeviationýDQGý
Modulation BalanceýWHVWVôï

Receiver

5)ýIURPýWKHýDQWHQQDýLVýIHGýYLDýWKHý/3)ýDQGý3,1ý
VZLWFKýLQWRýWKHýUHFHLYHUïý7KHý5)ýSDVVHVýWKURXJKý
WKHýIURQWýHQGýWXQLQJýFLUFXLWñýZKLFKýUHMHFWVý
XQZDQWHGýIUHTXHQFLHVïý7KHýIURQWýHQGýLVý
HOHFWURQLFDOO\ýWXQHGñýDQGýWKHýIURQWýHQGýWXQLQJý
YROWDJHýWKDWýVHWVýWKHýFHQWUHýRIýWKHýEDQGSDVVý
ILOWHUýLVýGHWHUPLQHGýGXULQJýFDOLEUDWLRQýõFront 
End TuningýWHVWôï

7KHýRXWSXWýRIýWKHýIURQWýHQGýWXQLQJýVWDJHýLVýIHGý
WRýWKHýILUVWýPL[HUñýDQGýWKHý9&2ýSURYLGHVýWKHý
ORFDOýRVFLOODWRUýLQSXWïý7KHýRXWSXWýRIýWKHýPL[HUý
LVýDWýWKHýILUVWý,)ýIUHTXHQF\ýõéèïìý0+]ý8+)î
ëìïéý0+]ý9+)ôï

7KHý,)ýVLJQDOýSDVVHVýWKURXJKýWZRýFU\VWDOýILOWHUVñý
VHSDUDWHGýE\ýWKHý,)ýDPSOLILHUï

,QýWKHý'HPRGý,&ñýWKHýVLJQDOýSDVVHVýWKURXJKýWKHý
VHFRQGýPL[HUñýSURGXFLQJýWKHýVHFRQGý,)ýõéèèý
N+]ôïý7KHýVHFRQGý,)ýSDVVHVýWKURXJKýDýFHUDPLFý
EDQGýSDVVýILOWHUýDQGý,)ýDPSñýZKLFKýDUHýH[WHUQDOý
WRýWKHý,&ïý7KHýVHFRQGý,)ýLVýWKHQýIHGýEDFNýLQWRý
WKHý'HPRGý,&ýIRUýDQRWKHUýDPSOLILFDWLRQýVWDJHñý
WKHQýWKURXJKýDQRWKHUýFHUDPLFýEDQGýEDVVýILOWHUïý
7KHýILQDOýVWDJHýLVýWKHýSKDVHýORFNýORRSýõ3//ôý
GLVFULPLQDWRUýLQýWKHý'HPRGý,&ñýZKLFKýSURGXFð
HVýGHWHFWHGýDXGLRï

$ýVTXHOFKýGHWHFWýFLUFXLWýGHWHFWVýKLJKýIUHTXHQF\ý
DXGLRýQRLVHýDQGýFRPSDUHVýLWýZLWKýDýWKUHVKROGñý
ZKLFKýLVýVHWýXSýE\ýWKHýPLFURSURFHVVRUýDQGýFDQý
EHýVHWýGXULQJýFDOLEUDWLRQýõSquelch Thresh-
oldsýWHVWôï

7KHý566,ýRXWSXWýRIýWKHýGHWHFWRUýFLUFXLWý
SURYLGHVýDQýDQDORJXHýLQGLFDWLRQýRIýWKHý
UHFHLYHGýVLJQDOýVWUHQJWKïý566,ýWKUHVKROGVýDUHý
VHWýGXULQJýFDOLEUDWLRQýõRSSI ThresholdsýWHVWôï

723ð[ë[[[ýUDGLRVýKDYHýäýN+]ýFHUDPLFýILOWHUVý
DQGýFDQýRSHUDWHýRQýZLGHîPHGLXPýRUýQDUURZý
EDQGñýZKHUHDVý723ð[ì[[[ýUDGLRVýKDYHýëíýN+]ý
FHUDPLFýILOWHUVýDQGýFDQýRSHUDWHýRQýZLGHýRUý
PHGLXPýEDQGïý7KLVýLVýSURJUDPPDEOHýRQýDýSHUý
FKDQQHOýEDVLVï
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Receive (Rx) audio

7KHýGHWHFWHGýDXGLRýLVýSURFHVVHGýE\ýWKHý'63ñý
DPSOLILHGýDQGýIHGýWRýDQýLQWHUQDOýVSHDNHUñý
ZKRVHýVHOHFWLRQýLVýFRQWUROOHGýE\ýDýOLQHýIURPýWKHý
PLFURSURFHVVRUïý7KHýVSHDNHUýRXWSXWýLVýDOZD\Vý
DYDLODEOHýRQýWKHýDFFHVVRU\ýFRQQHFWRUñýWRýGULYHý
DQýH[WHUQDOýVSHDNHUï

7KHýXQSURFHVVHGýDXGLRýIURPýWKHýRXWSXWýRIýWKHý
'HPRGý,&ýõ5;ð'(7ð$)ôýLVýDOVRýDYDLODEOHýDWýWKHý
DFFHVVRU\ýFRQQHFWRUï

$OOýVLJQDOOLQJñýVXFKýDVý6HOFDOOñý&7&66ñý'&6ñý
'70)ýDQGý))6.ñýDQGýDOOýFRQILGHQFHýWRQHVýDUHý
JHQHUDWHGýE\ýWKHý'63ï

7KHý'63ýRSHUDWHVýLQýKDOIðGXSOH[ýPRGHïý7KDWý
LVñýLWVý&2'(&ýLQSXWýDQGýRXWSXWýLVýVZLWFKHGý
EHWZHHQýWKHý7[ýDQGý5[ýDXGLRýSDWKVñýDFFRUGLQJý
WRýZKHWKHUýWKHýUDGLRýLVýWUDQVPLWWLQJýRUýUHFHLYð
LQJï

Synthesiser and VCO

7KHýV\QWKHVLVHUýUHFHLYHVýFKDQQHOýIUHTXHQF\ý
LQIRUPDWLRQýIURPýWKHýPLFURSURFHVVRUïý,WýWKHQý
VHWVýWKHý9&2ýWRýWKHýUHTXLUHGýIUHTXHQF\ýDQGý
PDLQWDLQVýLWVýVWDELOLW\ýXVLQJýDýSKDVHðORFNHGý
ORRSïý7KHUHýDUHýRQHýRUýWZRý9&2VñýGHSHQGLQJý
RQýWKHýUDGLRýW\SHïý6RPHýEDQGVýKDYHýRQHý9&2ý
WKDWýFRYHUVýWKHýZKROHýWXQLQJýUDQJHýRIýWKHýUDGLRý
SOXVýWKHý,)ýRIIVHWñýZLWKýLWVýRXWSXWýVZLWFKHGýWRý
7[ýRUý5[ïý2WKHUýEDQGVýKDYHýDýGHGLFDWHGý7[ýDQGý
5[ý9&2ï

$ýORFNýGHWHFWýRXWSXWýIURPýWKHýV\QWKHVLVHUý
õ/&.ð'(7ôýLQGLFDWHVýZKHWKHUýWKHý9&2ýLVý
SURGXFLQJýWKHýFRUUHFWýIUHTXHQF\ýõWKHýUDGLRýLVý
LQýORFNôïý,IýWKHýIUHTXHQF\ýLVýLQFRUUHFWñýWKHýORFNý
GHWHFWýVWDWXVýSUHYHQWVýWKHýWUDQVPLWWHUýIURPý
RSHUDWLQJñýDQGýLQIRUPVýWKHýFRQWUROýPLFURSURFð
HVVRUï

7KHýUHIHUHQFHýIUHTXHQF\ýIRUýWKHýV\QWKHVLVHUýLVý
SURYLGHGýE\ýWKHý7&;2ýõWHPSHUDWXUHýFRPSHQð
VDWHGýFU\VWDOýRVFLOODWRUôñýZKLFKýLVýLQLWLDOO\ýVHWýRQý
IUHTXHQF\ýXVLQJýDý'&ýYROWDJHýDWýFDOLEUDWLRQý
õTCXO CalibrationýWHVWôï

Power supplies

+5V-DIG

7KHýòè9ð',*ýVXSSO\ýSURYLGHVýUHJXODWHGýèý9ýWRý
WKHýPLFURSURFHVVRUýDQGýLWVýDVVRFLDWHGýFLUFXLWð
U\ïý,WýLVýFRQWUROOHGýE\ýWKHýRQîRIIýVZLWFKýDQGýDý
OLQHýIURPýWKHýPLFURSURFHVVRUï

,WýSURYLGHVýèý9ýWRýDOOýFLUFXLWU\ýWKDWýUHTXLUHVý
SRZHUýZKHQýWKHýUDGLRýLVýLQýHFRQRP\ýPRGHï

+5V-AN

7KHýòè9ð$1ýVXSSO\ýSURYLGHVýWKHýSRZHUýWRýDOOý
FLUFXLWU\ýWKDWýUHTXLUHVýèý9ýZKHQýWKHýUDGLRýLVýQRWý
LQýHFRQRP\ýPRGHñýPDLQO\ýDOOýDQDORJýFLUFXLWU\ý
LQýWKHýUHFHLYHUñýV\QWKHVLVHUýDQGýDXGLRýPRGXOHVïý
,WýLVýFRQWUROOHGýE\ýDýOLQHýIURPýWKHýPLFURSURFHVð
VRUýDQGýLVýDýUHJXODWHGýVXSSO\ï

+5V-TX

7KHýòè9ý7;ýVXSSO\ýSURYLGHVýSRZHUýIRUýWKHý
H[FLWHUýVWDJHýRIýWKHýWUDQVPLWWHUýZKHQýWKHýUDGLRý
LVýLQýWUDQVPLWýPRGHïý,WýLVýFRQWUROOHGýE\ýDýOLQHý
IURPýWKHýPLFURSURFHVVRUýDQGýLVýDýUHJXODWHGý
VXSSO\ï

+7V5-BATT

7KHýòæ9èð%$77ýVXSSO\ýLVýWKHýXQUHJXODWHGý
YROWDJHýVXSSOLHGýWRýWKHýUDGLRýIURPýWKHýEDWWHU\ï

+7V5-ACC

7KHýòæ9èð$&&ýVXSSO\ýLVýVXSSOLHGýWRýWKHýDFFHVð
VRU\ýFRQQHFWRUýIURPýWKHýEDWWHU\ýWKURXJKýDý
VZLWFKýDQGýZLWKýVRPHýFXUUHQWýOLPLWLQJï

+7V5-SW

7KHýòæ9èð6:ýVZLWFKHGýVXSSO\ýLVýXQUHJXODWHGý
YROWDJHýVXSSOLHGýWRýWKHýUDGLRýIURPýWKHýEDWWHU\ý
WKURXJKýDýVZLWFKï

+14V

7KHýòìé9ýUHJXODWHGýVXSSO\ýSURYLGHVýWKHýìéý9ý
UHTXLUHGýE\ýWKHýORRSýILOWHUýLQýWKHýV\QWKHVLVHUï

$ýVZLWFKýPRGHýUHJXODWRUýSURGXFHVýWKLVýYROWDJHý
IURPýWKHýòæ9èð6:ýDQGýòè9ð$1ýVXSSOLHVï
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+4V3-DEC

7KHýòé9ê9ð'(&ýVXSSO\ýLVýGHULYHGýIURPýWKHý
òè9ð$1ýYROWDJHïý,WýLVýXVHGýWRýSRZHUýWKHýWUDQVð
PLWýDQGýUHFHLYHý9&2VýLQýFRQMXQFWLRQýZLWKýWKHý
WUDQVPLWýFRQWUROýOLQHýIURPýWKHýSURFHVVRUïý,Wý
DOVRýSURYLGHVýWKHýORRSýILOWHUýUHIHUHQFHýLQýWKHý
V\QWKHVLVHUï

Accessory connector interface

7KHýDFFHVVRU\ýFRQQHFWRUýLQWHUIDFHýLVýGHVFULEHGý
LQý3DUWý)ãý,QWHUIDFLQJýQRQð7DLWýDFFHVVRULHVï

Implications of narrowband versus 
wideband IF filtering

7KHýWZRýSK\VLFDOýYDULDQWVýRIýEDQGZLGWKýLQýWKHý
7DLWý2UFDýKDQGSRUWDEOHýVHULHVýGLIIHUýLQýWKHý
EDQGZLGWKýRIýWKHýVHFRQGý,)ýFHUDPLFýILOWHULQJñý
DQGýLQýWKHýVTXHOFKýFLUFXLWýGHVLJQïý723ð[ë[[[ý
UDGLRVýDUHýQDUURZEDQGýDQGý723ð[ì[[[ýUDGLRVý
DUHýZLGHEDQGï

7KHýHIIHFWýRIýWKHýZLGHUý,)ýILOWHULQJýLVýWRýDOORZýDý
KLJKHUýPRGXODWLRQýGHSWKýDQGýUDWHýZLWKRXWý
FDXVLQJýHLWKHUýZDYHIRUPýRUýJURXSýGHOD\ýGLVWRUð
WLRQýSUREOHPVïý7KLVýPD\ýEHýFULWLFDOýLQýKLJKý
VSHHGýGDWDýUHFHSWLRQýDSSOLFDWLRQVñýEXWýLWýLVý
UHFRPPHQGHGýWKDWýWKLVýLVýFRQILUPHGýIRUýWKHý
DFWXDOýDSSOLFDWLRQï

$ýGLIIHUHQWýVTXHOFKýFLUFXLWýLVýUHTXLUHGýLQýHDFKý
FDVHýEHFDXVHýRIýWKHýFKDUDFWHULVWLFVýRIýWKHýVLJQDOý
SURGXFHGýE\ýWKHýGLIIHUHQWý,)ýILOWHULQJïý$WýWKHý
VDPHýWLPHñýWKHýVTXHOFKýFLUFXLWU\ýIRUýWKHýëíîëèý
N+]ýYDULDQWýGRHVýQRWýKDYHýWRýFRSHýZLWKýDýODUJHý
UDQJHýLQýWKHýPRGXODWLRQýGHSWKñýDQGýKHQFHýFDQý
EHýRSWLPLVHGýIRUýLGHDOýSHUIRUPDQFHïý7KHýìëïèî
ëíîëèýN+]ýYDULDQWýKDVýWKHýFRPSURPLVHýWKDWý
KLJKýGHYLDWLRQýVLJQDOVýFDQý©GHVHQVLWLVHªýWKHý
UHFHLYHUñýLQýWKDWýWKH\ýFRQIXVHýWKHýVTXHOFKý
FLUFXLWU\ýDQGýPD\ýFDXVHýRFFDVLRQDOýFKRSSLQJý
RIýWKHýDXGLRýLQýIULQJHýDUHDVïý
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Diagnostics and fault finding
CP
7KLVýSDUWýSURYLGHVýLQIRUPDWLRQýRQýGLDJQRVLQJýIDXOWVýLQý7DLWý2UFDý
KDQGSRUWDEOHVï

7KHýLQIRUPDWLRQýLQýWKHýIDXOWýILQGLQJýFKDUWVýVKRXOGýEHýXVHGýLQý
FRPELQDWLRQýZLWKýWKHýWHVWýIDFLOLWLHVñýDQGýLWýPD\ýDOVRýEHýKHOSIXOýWRý
H[DPLQHýWKHýUDGLRýSURJUDPPLQJýVRIWZDUHýGDWDýXVLQJýWKHý
SURJUDPPLQJýV\VWHPýIRUý7DLWý2UFDýFRQYHQWLRQDOýRUýWUXQNHGý
UDGLRVï

Contents

7HVWýIDFLOLWLHV7HVWýIDFLOLWLHV7HVWýIDFLOLWLHV7HVWýIDFLOLWLHVýýýý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðê&ðê&ðê&ðê

(UURUýFRGHVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðê

7HVWýFRPPDQGVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðè

&DOFXODWLQJýWKHýSDUDPHWHUVýUHTXLUHGýIRUýWHVWýFRPPDQGýìíìý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðæ

)DXOWýILQGLQJýFKDUWV)DXOWýILQGLQJýFKDUWV)DXOWýILQGLQJýFKDUWV)DXOWýILQGLQJýFKDUWVýýýý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðå&ðå&ðå&ðå

5DGLRýFDQQRWýEHýVZLWFKHGýRQýïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðä

&DQQRWýFKDQJHýFKDQQHOýõ2UFDý(ODQýDQGý2UFDý([FHOôýïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðìí

1RýVHULDOýFRPPXQLFDWLRQý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðìì

5HFHLYHýIDXOWVýïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðìë

&DQQRWýWUDQVPLWý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðìê

1RýWUDQVPLWýDXGLRý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï &ðìé
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Test facilities

6WDQGDUGýWHVWýIDFLOLWLHVýSURYLGHýDýZD\ýRIýWHVWLQJý
WKHýUDGLRªVýIXQFWLRQVýLQGHSHQGHQWO\ýRIýQRUPDOý
UDGLRýRSHUDWLRQïý$ýVHULHVýRIýWHVWýFRPPDQGVýFDQý
EHýVHQWýWRýDýUDGLRýLQýWZRýZD\Vã

■ XVLQJýWKHýFDOLEUDWLRQýV\VWHPâýRU

■ XVLQJýDýWHUPLQDOýSURJUDPï

6HHýWKHý8VHUªVý0DQXDOãý&DOLEUDWLRQý6\VWHPýIRUý
7DLWý2UFDý5DGLRVýIRUýLQIRUPDWLRQýRQýXVLQJýWKHý
FDOLEUDWLRQýV\VWHPýWRýVHQGýWHVWýFRPPDQGVýWRýDý
UDGLRï

:KHQýXVLQJýDýWHUPLQDOýSURJUDPñýXVHýWKHý
IROORZLQJýVHWWLQJVã

■ EDXGýUDWHãýäçíí

■ QXPEHUýRIýGDWDýELWVãýå

■ QXPEHUýRIýVWRSýELWVãýì

■ SDULW\ãýQRQH

■ IORZýFRQWUROãýQRQHï

7RýSXWýWKHýUDGLRýLQWRýFRPSXWHUðFRQWUROOHGýWHVWý
PRGHñýVHQGý^ýõShift-6ôñýZDLWýIRUýDýUHWXUQý
SURPSWýõvôñýWKHQýLPPHGLDWHO\ýVHQGý%ýõShift-
5ôïý<RXýFDQýWKHQýEHJLQýVHQGLQJýWHVWýFRPPDQGVý
WRýWKHýUDGLRï

$ýIXOOýOLVWýRIýWHVWýFRPPDQGVýLVýJLYHQýLQý
7DEOHý&ðìïý7DEOHý&ðìýVKRZVýKRZýWRýFDOFXODWHý
WKHýSDUDPHWHUVýQHFHVVDU\ýIRUýWHVWýFRPPDQGý
ìíìïý

,IýXVLQJýWKHýFDOLEUDWLRQýV\VWHPýWRýVHQGýWHVWý
FRPPDQGVýWRýDýUDGLRñýWKHýSDUDPHWHUVýIRUý
FRPPDQGýìíìýDUHýDXWRPDWLFDOO\ýFDOFXODWHGý
IURPýWKHýIUHTXHQF\ýYDOXHýHQWHUHGï

Error codes

7KHýHUURUVý\RXýPD\ýUHFHLYHýZKLOHýWKHýUDGLRýLVýLQý
WHVWýPRGHýDUHýRXWOLQHGýEHORZïý,IýWKHýUDGLRýPXVWý
EHýUHWXUQHGýIRUýUHSDLUýõHïJïýWKHý'63ýQHHGVýWRýEHý
UHSODFHGôñýFRQWDFWý\RXUý7DLWýGHDOHUýIRUýPRUHý
LQIRUPDWLRQï

{C01}

$QýLQYDOLGýFRPPDQGýFRGHýKDVýEHHQýUHFHLYHGïý
7U\ýVHQGLQJýWKHýFRPPDQGýDJDLQï

{C02}

$ýõYDOLGôýFRPPDQGýFRGHýKDVýEHHQýUHFHLYHGýEXWý
ZLWKýLQYDOLGýSDUDPHWHUVïý&KHFNýWKHýSDUDPHWHUVý
DQGýWU\ýVHQGLQJýWKHýFRPPDQGýDJDLQï

{C03}

$ýõYDOLGôýFRPPDQGýFRGHýKDVýEHHQýUHFHLYHGýEXWý
LWýFDQQRWýEHýSURFHVVHGýDWýWKLVýWLPHïý7U\ýVHQGLQJý
WKHýFRPPDQGýDJDLQïý

,IýWKHýHUURUýSHUVLVWVñýWXUQýWKHýUDGLRýRIIñýWKHQýRQý
DJDLQýDQGýSXWýWKHýUDGLRýLQWRýWHVWýPRGHïý,IýWKHý
HUURUýVWLOOýSHUVLVWVñýFRQWDFWý\RXUý7DLWýGHDOHUï

{C04}

$QýHUURUýRFFXUUHGýGXULQJýWKHýLQLWLDOLVDWLRQýRIý
WHVWýPRGHïý7XUQýWKHýUDGLRýRIIñýWKHQýRQýDJDLQý
DQGýSXWýWKHýUDGLRýLQWRýWHVWýPRGHïý

,IýWKHýHUURUýSHUVLVWVñýFRQWDFWý\RXUý7DLWýGHDOHUï

{X01}

(3520ýFKHFNVXPýHUURUïý7KHýVRIWZDUHýFRGHýLQý
WKHýIODVKýKDVýEHHQýFRUUXSWHGïý5HðGRZQORDGýWKHý
UDGLRýVRIWZDUHïý

,IýWKHýHUURUýSHUVLVWVñýWKHýIODVKýQHHGVýWRýEHý
UHSODFHGïý&RQWDFWý\RXUý7DLWýGHDOHUï

{X02}

,QWHUQDOý5$0ýIDLOHGïý7KHý5$0ýLQýWKHýPLFURð
SURFHVVRUýLVýIDXOW\ýDQGýWKHýPLFURSURFHVVRUý
QHHGVýWRýEHýUHSODFHGïý&RQWDFWý\RXUý7DLWýGHDOHUï

{X03}

([WHUQDOý5$0ýIDLOHGïý7KHý5$0ýLQýWKHý$6,&ýLVý
IDXOW\ýDQGýWKHý$6,&ýQHHGVýWRýEHýUHSODFHGïý
&RQWDFWý\RXUý7DLWýGHDOHUï
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{X04}

7KHý'63ýLVýQRWýUHVSRQGLQJïý&KHFNýWKHý'63ýIRUý
SLQýFRQQHFWLRQVï

,IýWKHýHUURUýSHUVLVWVñýWKHý'63ýQHHGVýWRýEHý
UHSODFHGïý&RQWDFWý\RXUý7DLWýGHDOHUï

{X05}

7KHý'63ýYHUVLRQýQXPEHUýLVýLQFRUUHFWïý7KHý
UDGLRýVRIWZDUHýDQGý'63ýVRIWZDUHýDUHýLQFRPð
SDWLEOHïý7KHý'63ýQHHGVýWRýEHýUHSODFHGýZLWKýDý
ODWHUýYHUVLRQïý&RQWDFWý\RXUý7DLWýGHDOHUï

{X06}

7KHý0&8ýLQWHUQDOýFRQILJXUDWLRQýLVýLQFRUUHFWïý
&RQWDFWý\RXUý7DLWýGHDOHUï

{X09}

7KHýSURWRW\SHýWLPHUýKDVýH[SLUHGïý7KLVýHUURUý
ZLOOýRQO\ýRFFXUýRQýSURWRW\SHýVRIWZDUHýUHOHDVHVý
ZKHQýWKHýUDGLRýXVDJHýWLPHýKDVýH[SLUHGïý

1HZýUDGLRýVRIWZDUHýPXVWýEHýGRZQORDGHGýLQWRý
WKHýUDGLRýDQGýWKHýQHZýVRIWZDUHýPXVWýKDYHýDý
GLIIHUHQWýVRIWZDUHýYHUVLRQýQXPEHUï

{X31}

0RGHOýFRQILJXUDWLRQýFKHFNVXPýHUURUïý7KLVý
HUURUýLQGLFDWHVýWKDWýWKHýUDGLRªVýPRGHOýFRQILJXð
UDWLRQýFKHFNVXPýLVýLQFRUUHFWïý&RQWDFWý\RXUý
7DLWýGHDOHUï

{X32}

'DWDEDVHýFKHFNVXPýHUURUïý7KLVýHUURUýLQGLFDWHVý
WKDWýWKHýUDGLRªVýGDWDEDVHýFKHFNVXPýLVýLQFRUð
UHFWïý&RQWDFWý\RXUý7DLWýGHDOHUï

{X33}

(61ýHUURUïý7KHýUDGLRªVýHOHFWURQLFýVHULDOý
QXPEHUýLVýLQFRUUHFWïý&RQWDFWý\RXUý7DLWýGHDOHUï

{X35}

7HPSHUDWXUHýLVýDERYHýWKHý7ìýWKUHVKROGýDQGý
WXUQýGRZQýRIýWUDQVPLWýSRZHUýLVýLPSHQGLQJïý$OOý
WKHýUDGLRýWRýFRROýGRZQýEHIRUHýFRQWLQXLQJï

{X36}

7HPSHUDWXUHýLVýDERYHýWKHý7ëýWKUHVKROGýDQGý
WXUQýRIIýRIýWKHýWUDQVPLWWHUýLVýLPSHQGLQJïý$OORZý
WKHýUDGLRýWRýFRROýGRZQýEHIRUHýFRQWLQXLQJï

{X37}

9ROWDJHýLVýOHVVýWKDQýWKHý9ìýWKUHVKROGâýWKHýUDGLRý
ZLOOýJLYHýDýORZýEDWWHU\ýZDUQLQJïý5HSODFHýWKHý
EDWWHU\ýRUýXVHýDý'&ýVHUYLFHýDGDSWRUï

{X38}

9ROWDJHýLVýOHVVýWKDQýWKHý9ëýWKUHVKROGïý7KHý
UDGLRýWXUQVýLWVHOIýRIIýDIWHUýLQGLFDWLQJýWKLVýHUURUý
DQGýVRýZLOOýEHýXQDEOHýWRýUHVSRQGýWRýWKHýUHVHWý
FRPPDQGýFKDUDFWHUï

5HSODFHýWKHýEDWWHU\ýRUýXVHýDý'&ýVHUYLFHý
DGDSWRUï
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Table C-1: Test commands

Function Description CCTM code Parameters

Signalling Set modem to send zeros 10 None

Set modem to send ones 11 None

Set modem to send preamble 12 None

Disable modem signalling 13 None

Read modem receive string (continuous) 14 None

Disable all signalling 15 None

Enable subaudible signalling 16 None

Read subaudible signalling decode status 17 Returns: 0 = signal not detected, 
1 = signal detected

Mute Force Rx audio muted 20 None

Force Rx audio unmuted 21 None

Mute DSP input 22 None

Unmute DSP input 23 None

Let squelch control Rx audio 24 None

Read RX_BUSY status 25 Returns: 0 = busy inactive, 

1 = busy active

Relax Rx mute control 26 None

Rx/Tx Inhibit PA (transmit mode) 30 None

Enable PA (transmit mode) 31 None

Set radio to Rx 32 None

Set radio to Tx 33 None

Set transmit to low power 34 None

Set transmit to mid power 135 None

Set transmit to high power 35 None

Set transmit to max power 36 None

Set transmit to no power 137 None

Activate economy mode 42 None

Deactivate economy mode 43 None

Read battery level 46 Returns: 0 to 255

Read temperature level 47 Returns: 0 to 255

Set keypad test on 50 None

Set keypad test off 51 None

Set display test on 52 IN: 0, 1, 2 or 3

Set display test off 53 None

Read averaged RSSI level 63 Returns: 0 to 255

Read L1 threshold 64 Returns: 0 to 255

Read L2 threshold 65 Returns: 0 to 255

Miscellaneous Select normal micro clock 70 None

Select birdie micro clock 71 None

Read synth lock status 72 Returns: 0 = not in lock, 
1 = in lock

Select external speaker/microphone 74

Select internal speaker/microphone 75

Stop the MCU clock 79 None

Select wide band 84 None

Select medium band 85 None

Select narrow band 86 None

Select city squelch 88 None

(continued on next 
page)

Select country squelch 89 None
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Table C-1: Test commands (continued)

Function Description CCTM code Parameters

Radio info Read radio serial number 94/131 Returns: 6 digit number (hex)

Read DSP software version number 132 Returns: 4 digit number (hex)

Read radio software version number 96 Returns: 4 digit number

Read radio type 130 Returns: radio type (P or M), 
frequency band (B-J), channel
spacing (1 or 2)

Synth Load absolute synth frequency 101 tttttt T rrrrrr R F (see Table C-2)

Load synth reference divider 102 8 to 16383

Config Set volume pot 110 0 to 255

Set transistor gate bias 111 0 to 255

Set TCXO mod 112 0 to 255

Set VCO mod 113 0 to 255

Set Tx power level 114 0 to 255

Set TCXO coarse frequency 115 0 to 255

Set TCXO fine frequency 116 0 to 255

Set Rx front end tuning 117 0 to 255

Set squelch threshold 118 0 to 255

Set CTCSS modulation 120 0 to 32767

Set DCS modulation 121 0 to 32767

Set FFSK modulation 122 0 to 32767

Set Selcall modulation 123 0 to 32767

Set DTMF modulation 124 0 to 32767

Set voice modulation 125 0 to 32767

Force DCS signalling (023 tone) 126 None

Force CTCSS signalling (67.0 Hz) 127 None

Force Selcall signalling (2000 Hz 
for 2 seconds)

128 None

Force DTMF signalling (tone A) 129 IN: 1 = start encoding, 
0 = stop encoding

Read calibrated volume setting 136 Returns: 0 to 255
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Table C-1: Calculating the parameters required for test command 101

Calculating parameters for test command 
101

Enter the parameters in the format tttttt T rrrrrr R F

■ tttttt represents the transmit frequency
See Example 1

■ T and R represent channel spacing
0 = 5 kHz
1 = 6.25 kHz

■ rrrrrr represents the receive frequency
See Example 2

■ F indicates whether the test command changes 
the calibration values
0 = do not change calibrated values
1 = recalculate calibrated values based on new 
frequencies

Note: tttttt and rrrrrr may be up to 6 digits long.

Example 1: Calculating tttttt for an H band 
radio

Example 2: Calculating rrrrrr for an H band 
radio

Note: IF depends on the radio’s switching band.

■ For B, C and D bands radios, the IF is 21.4 MHz.

■ For E, F, G, H and I band radios, the IF is 45.1 
MHz.

transmit frequency (MHz)
channel spacing (MHz)

tttttt =

461.025 MHz
6.25 kHz

=

461.025 x 106 Hz
6.25 x 103 Hz

=

73764=

receive frequency (MHz) - IF (MHz)
channel spacing (MHz)

rrrrrr =

461.025 MHz - 45.1 MHz
6.25 kHz

=

415.925 x 106 Hz
6.25 x 103 Hz

=

66548=
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Fault finding charts

7KHýIDXOWýILQGLQJýFKDUWVýLQý)LJXUHVý&ðìýWRý&ðçý
DGGUHVVýWKHýIDXOWVý\RXýDUHýPRVWýOLNHO\ýWRýILQGï

7KH\ýDUHã

■ UDGLRýFDQQRWýEHýVZLWFKHGýRQâ

■ FDQQRWýFKDQJHýFKDQQHOýõ2UFDý(ODQýDQGý
2UFDý([FHOôâ

■ QRýVHULDOýFRPPXQLFDWLRQVâ

■ UHFHLYHýIDXOWVâ

■ FDQQRWýWUDQVPLWâýDQG

■ QRýWUDQVPLWýDXGLRï

,Iý\RXýH[SHULHQFHýRWKHUýIDXOWVýWKDWýGRýQRWýIDOOý
LQWRýWKHVHýFDWHJRULHVñýFRQWDFWý\RXUý7DLWýGHDOHUï
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Figure C-1: Fault finding – Radio cannot be switched on

Replace on/off/volume
 control switch.

YES

Return to Mobile Radio
Customer Service Department

YES

NOCheck on/off/volume
 control switch.

Function for pins 1 to 4 OK?

NOBattery contacts OK? Replace both battery contacts.

YES

NOCheck on/off/volume
 control switch.

Function for pins 1 to 4 OK?

NOBattery contacts OK? Replace both battery contacts.

Radio cannot be switched on

NOIs the battery charged?

YES

Charge the battery.
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Figure C-2: Fault finding – Cannot change channel (Orca Elan and Orca Excel)

YES

Return to Mobile Radio
Customer Service Department

Replace channel
selector switch.

Using the truth table
below, is channel selector

operation OK?

Cannot change channel

NO

6 3 4 1

2 0 0 0 1

3 0 0 1 0

5 0 1 0 0

9 1 0 0 0

PINS

O = O/C to GND
1 = S/C to GND

Botom of PCB

Antenna
connector 16-way

selector On/off/
volume control

1 2 3

6 5 4
C - 10 Diagnostics and fault finding 11/98 IPN: 449-51000-01



Figure C-3: Fault finding – No serial communication

YES

YES

YES

NO

NO

NO

NO

YES

No serial communication

Make sure physical
connections are intact.

Change the ‘COMM Port’ using
Utility | Defaults option.

Replace or repair leads.

Set Tx/Rx switch to Rx.

Replace flexible loom.

Ensure loom is properly fitted
into the socket on the PCB.

Make sure PTT is released.

Leads OK?

Is the Tx/Rx
switch on the calibration

test unit set to Rx?

Is the flexible loom
inserted correctly?

Is the flexible loom
end damaged?

Is the PTT jammed on?

Return to Mobile Radio
Customer Service Department

Is the software using the
correct serial port?

Are the physical connections
correct, e.g. battery charged,

comms lead inserted correctly
into the correct port on the PC,

flexible loom contacts clean, etc.?

NO

YES

NO

YES

NO

YES
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Figure C-4: Fault finding – Receive faults

NONOYES

NO

NO

YES

NO

YES

Receive faults

Is the radio in lock
(command 72)?

Is the radio programmed
correctly?

Is the receive sense
>-117 dBm?

Is squelch operating normally?
16 dB city, 12 dB country

Does speaker
Z = 16 ohms?

Are the speaker contacts
functioning?

Replace on/off/volume
control switch.

Replace speaker contacts.

Replace speaker.

Recalebrate squelch.

Reprogram radio.

Check programming. Are
channels programmed correctly.

Is the frequency/band
information correct?

Does on/off/volume pot vary
between 180 ohms to 10 k

between pin 3 and GND and
between pin 2 and GND?

YES

NO

YES

YES

NO

YES

NO

YES

NO

YES

Return to Mobile Radio
Customer Service Department
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Figure C-5: Fault finding – Cannot transmit

NO
YES

NO

NO

NO

YES

YES

YES

NO

YES

YES

NO

YES

NO

Return to Mobile Radio
Customer Service Department

Cannot transmit

Is the radio in lock
(command 72)?

Is the radio programmed
correctly?

Is the transmit current
less than 400mA? Check PTT switch.

Is RF switch functioning? Is RF out assembly OK?

Replace RF out assembly.

Reprogram radio.

Check programming. Are
channels and frequency/band

information programmed
correctly?

Is current greater than 1.5 A (high
power) or 700 mA (low power)?
11/98 IPN: 449-51000-01 Diagnostics and fault finding C - 13



Figure C-6: Fault finding – No transmit audio

NO

YES

YES

YES

YES
NO

NO

NO

Return to Mobile Radio
Customer Service Department

Is the internal
microphone working?

No transmit audio

When an external accessory is
plugged in, is there microphone

audio for the accessory?
Replace flexible loom.

Is the flexible loom
inserted correctly?

Is the flexible loom damaged?

Replace internal microphone.

Ensure loom is properly fitted
onto the socket on the PCB.
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ELWýLVýVXSSOLHGýDVýSDUWýRIýWKHýVHUYLFHýNLWïý6RPHý
HDUOLHUýUDGLRVýKDYHý3R]LGULYýVFUHZVïý:KHQý
UHPRYLQJýVFUHZVýEHýVXUHýWRýXVHýWKHýFRUUHFWý
GULYHUï

7RU[ýKHDGýìïåóèýPPýVFUHZVýVKRXOGýEHý
UHPRYHGýXVLQJýWKHýVXSSOLHGý7RU[ý7çýGULYHUïý
:KHQýUHSODFLQJýWKHVHýVFUHZVñýVHWýWKHýGULYHUýWRý
ëýLQFKýSRXQGVï

3DQý3R]Lý0ëóåýPPýDQGý0ëóèýPPýVFUHZVý
VKRXOGýEHýUHPRYHGýXVLQJýDý3R]LýìýGULYHUïý
:KHQýUHSODFLQJýWKHVHýVFUHZVñýVHWýWKHýGULYHUýWRý
ëýLQFKýSRXQGVï

ó 5HIHUýWRý7DEOHý'ðëýRQýSDJHý'ðìçýIRUýGHWDLOVï
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Disassembling the radio

Removing the front panel from the 
chassis

8QVFUHZýWKHýDQWHQQDýDQGýGHWDFKýWKHýEDWWHU\ýSDFNïý

2Qý2UFDý(ODQýDQGý2UFDý([FHOýUDGLRVñýWKHý
FKDQQHOýVHOHFWRUýDQGýRQîRIIîYROXPHýFRQWUROý
NQREVýQHHGýWRýUHPRYHGýEHIRUHýVHSDUDWLQJýWKHý
IURQWýSDQHOýDQGýWKHýFKDVVLVïý

7RýUHPRYHýWKHýNQREVñýLQVHUWýDýVLGHýFXWWHUýDWýWKHý
EDVHýRIýHDFKýNQREñýIODWýVLGHýGRZQýõ)LJXUHý'ðëôñý
PDNLQJýVXUHýQRWýWRýGDPDJHýWKHýNQREýODEHOýDQGý
WKHýVZLWFKýVKDIWïý6TXHH]HýOLJKWO\âýWKHýNQREVý
VKRXOGýSRSýRIIïý'LVFDUGýWKHýNQREVïý

6RPHýHDUOLHUý7DLWý2UFDýUDGLRVýKDYHýWKHýNQREVý
JOXHGýRQïý,IýVRñýWKHýNQREªVýPHWDOýLQVHUWýZLOOý
UHPDLQýRQýWKHýVZLWFKýVKDIWïý5HPRYHýWKHýLQVHUWý
XVLQJýDýVKDUSýVFDOSHOýEODGHïý

5HPRYHýWKHýWZRýFKDVVLVýVFUHZVýDWýWKHýEDVHýRIý
WKHýUDGLRýõ)LJXUHý'ðìôñýWKHQýUHDWWDFKýWKHý
EDWWHU\ýDQGýKROGýWKHýEDVHýRIýWKHýUDGLRýLQýRQHý
KDQGïý:LWKýWKHýRWKHUýKDQGñýSXOOýWKHýFKDVVLVý
IURPýWKHýIURQWýSDQHOýXVLQJýWKHýEDVHýRIýWKHý
EDWWHU\ýDVýOHYHUDJHýõ)LJXUHý'ðêôï

$WýWKLVýSRLQWý\RXýFDQýUHSODFHýWKHýIROORZLQJã

■ WKHýIURQWýSDQHOýDVVHPEO\â

■ WKHý377ýNH\SDGýõ377ýNH\ýDQGýIXQFWLRQýNH\Vôâý

■ WKHýVSHDNHUâ

■ WKHýOHQVýõ2UFDý([FHOýDQGý2UFDý(FOLSVHôâ

■ WKHýNH\SDGýõ2UFDý([FHOýDQGý2UFDý(FOLSVHôâýDQG

■ WKHýYROXPHýSODWHýDQGýYROXPHýNH\SDGý
õ2UFDý(FOLSVHôï

Figure D-1: Removing the chassis screws

1RWHýWKDWý\RXýVKRXOGýQRWýDWWHPSWýWRýUHPRYHý
WKHý377ýNH\SDGýEHIRUHýUHPRYLQJýWKHýIURQWý
SDQHOýIURPýWKHýFKDVVLVïý6HHý§5HSODFLQJýWKHý377ý
NH\SDG¨ýRQýSDJHý'ðåýIRUýPRUHýLQIRUPDWLRQï

2Qý2UFDý(FOLSVHýUDGLRVñýRQFHýWKHýIURQWýSDQHOý
KDVýEHHQýUHPRYHGýIURPýWKHýFKDVVLVñýWKHý
YROXPHýSODWHýDQGýNH\SDGýPXVWýEHýUHPRYHGý
IURPýWKHýIURQWýSDQHOýEHIRUHýUHDVVHPEO\ýLVý
DWWHPSWHGïý5HIHUýWRý)LJXUHý'ðìêýRQýSDJHý'ðìèï

Figure D-2: Removing the knobs (Orca Elan and Orca Eclipse)

1

3

2

chassis

front panel

chassis screws

1

2

3

1

2

4

4

3

channel selector

on/off/volume control

knob label

insert guide cutters here

1

2

3

4
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Figure D-3: Removing the front panel from the chassis, using the battery as leverage

Removing the shield from the chassis

7RýUHPRYHýWKHýVKLHOGñýSODFHýWKHýUDGLRªVýLQWHUQDOý
DVVHPEO\ýRQýDýIODWýVXUIDFHýZLWKýWKHýVKLHOGýVLGHý
IDFLQJýXSýWRZDUGý\RXïý3UHVVýOLJKWO\ýGRZQýRQý
WKHýVKLHOGýDERYHýWKHýVORWýFOLSýGHWDLOýõVKRZQýLQý
)LJXUHý'ðéôñýZKLFKýZLOOýVOLJKWO\ýERZýWKHýVKLHOGý
DZD\ýIURPýWKHýFKDVVLVï

0DLQWDLQýSUHVVXUHýDQGýLQVHUWýDýIODWýEODGHGý
VFUHZGULYHUýõDSSUR[LPDWHO\ýéýPPôýLQýWKHýJDSý
EHWZHHQýWKHýVKLHOGýDQGýWKHýFKDVVLVïý7ZLVWýWKHý
VFUHZGULYHUýDQGýWKHýVKLHOGýVKRXOGýULVHýXSýRYHUý
WKHýFOLSï

Figure D-4: Removing the shield from the chassis

1

2

4
5

3

6
7

battery pack

front panel

chassis

shield

1

2

3

4

microphone grommet protruding from the shield

grip battery here, gently pull away from the front panel

pull radio out and away from the front panel at this point

5

6

7

1

2

4

4

3

4

5

shield

chassis

slot clip detail

apply pressure here

insert screw driver here and twist

1

2

3

4

5
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5HSHDWýWKLVýRQýWKHýRWKHUýVLGHïý5HPRYHýWKHý
PLFURSKRQHýJURPPHWýE\ýSXOOLQJýXSZDUGý
õ)LJXUHý'ðèôï

<RXýFDQýQRZýVHHýWKHýERWWRPýVXUIDFHýRIýWKHý
3&%ïý7KHýEDVLFýOD\RXWýRIýWKHý3&%ýLVýVKRZQýLQý
)LJXUHVý'ðåýDQGý'ðäïý5HIHUýWRýWKHVHýGLDJUDPVý
IRUýWKHýSODFHPHQWýRIýSDUWVï

1RWHýWKDWýRQý2UFDý([FHOýDQGý2UFDý(FOLSVHý
UDGLRVñýWKHýXVHUýLQWHUIDFHýORRPýPXVWýEHý
GHWDFKHGýIURPýWKHýPDLQý3&%ýEHIRUHýWKHýVKLHOGý
FDQýEHýVHSDUDWHGýIURPýWKHýPDLQý3&%ýDQGý
FKDVVLVï

$WýWKLVýSRLQWý\RXýFDQýUHSODFHã

■ WKHý/&'ýGLVSOD\ýõ2UFDý([FHOýDQGý2UFDý
(FOLSVHôâýDQG

■ WKHýVKLHOGñýFRPSOHWHýZLWKýXVHUýLQWHUIDFHý
3&%ýDVVHPEO\ýDQGýSRO\HVWHUýGRPHýõ2UFDý
([FHOýDQGý2UFDý(FOLSVHôï

Removing the PCB from the 
chassis

5HPRYHýWKHýNQREýVHDOñýZKLFKýFRYHUVýWKHýDQWHQð
QDýFRQQHFWRUñýFKDQQHOýVHOHFWRUýVZLWFKýõ2UFDý
(ODQýDQGý2UFDý([FHOôýDQGýYROXPHýFRQWUROý
VZLWFKýõ2UFDý(ODQýDQGý2UFDý([FHOôï

5HPRYHýWKHýVFUHZýWKURXJKýWKHý3$ýVKLHOGïý
5HPRYHýWKHýWKUHHýQXWVýIRUýWKHýDQWHQQDýFRQQHFð
WRUýDQGýNQREVýXVLQJýWKHýVXSSOLHGýåýPPýORQJý
UHDFKýVRFNHWýGULYHUñýWKHQýUHPRYHýWKHýWKUHHý
ULEEHGýORFNýZDVKHUVïý*HQWO\ýOLIWýWKHý3&%ýXSýWRý
WKHýDQJOHýVKRZQýLQý)LJXUHý'ðèñýWKHQýSXOOýLWý
DZD\ýIURPýWKHýFKDVVLVïý

$WýWKLVýSRLQWý\RXýFDQýUHSODFHã

■ WKHýPDLQý3&%ýDVVHPEO\â

■ WKHýDQWHQQDýFRQQHFWRUâ

■ WKHýFKDQQHOýVHOHFWRUýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôâ

■ WKHýYROXPHýFRQWUROýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôâ

■ WKHýPLFURSKRQHâ

■ WKHýVSHDNHUýFRQWDFWVâ

■ WKHýEDWWHU\ýFRQWDFWVâ

■ WKHý377ýWDFWýVZLWFKâýDQG

■ WKHý5)ýRXWýDVVHPEO\ï

Figure D-5: Removing the PCB from the chassis 
(Orca Elan or Orca Excel shown)

3

2

1

microphone grommet

PCB

chassis

1

2

3
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Removing the rear panel

)ROORZýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVýDQGýGLVDVð
VHPEOHýWKHýUDGLRýWRýWKHý3&%ýOHYHOïý5HIHUýWRý
)LJXUHý'ðìíýIRUýWKHýGHWDLOVýRIýWKHýUHDUýSDQHOý
DVVHPEO\ï

,QVHUWýDýVPDOOýIODWýEODGHGýVFUHZýGULYHUýXQGHUý
WKHýDX[LOLDU\ýGXPP\ýUHDUýFRYHUýDQGýDSSO\ý
SUHVVXUHýWRýSXVKýWKHýGXPP\ýUHDUýFRYHUýOXJVý
IUHHýRIýWKHýKROHVýLQýWKHýUHDUýSDQHOïý7RýUHPRYHý
WKHýUHDUýSDQHOñýHLWKHUã

■ VOLGHýWKHýFRYHUýIRUZDUGýE\ýSXVKLQJýDWýWKHý
EDVHýZLWKý\RXUýWKXPEVâýRU

■ LQVHUWýDýVPDOOýIODWðEODGHGýVFUHZGULYHUýMXVWý
XQGHUýWKHýQRWFKýLQýWKHýEDVHýDQGýWZLVWï

5HPRYHýWKHýUHDUýSDQHOýVHDOïý1RWHýWKDWýWKHý5)ý
FRQWDFWýSLQýQRUPDOO\ýUHPDLQVýLQýWKHýUHDUýSDQHOý
VHDOïý0DNHýVXUHýWKDWýWKLVýLVýQRWýORVWýGXULQJý
GLVDVVHPEO\ï

8VLQJýDýFDOLEUDWLRQýSLQñýOLIWýWKHýDX[LOLDU\ýIOH[Lð
EOHý3&%ýFRQWDFWýDUHDýIURPýWKHýORZHUýOHIWKDQGý
FRUQHUïý5HPRYHýWKHýIOH[LEOHý3&%ýZLWKýWKHýVHDOý
IURPýWKHýFKDVVLVâýWKH\ýVKRXOGýFRPHýRXWýDVýDý
XQLWï

<RXýFDQýQRZýUHSODFHýWKHýDX[LOLDU\ýIOH[LEOHý3&%ï
11/98 IPN: 449-51000-01 Servicing the radio D - 7



D

Replacing key mechanical 
and ancillary devices

7KLVýVHFWLRQýGHVFULEHVýWKHýUHSODFHPHQWýRIýNH\ý
PHFKDQLFDOýDQGýDQFLOODU\ýGHYLFHVýDVVRFLDWHGý
ZLWKýWKHýPDLQý3&%ïý7KHVHýLQFOXGHã

■ OHQVýõ2UFDý([FHOýDQGý2UFDý(FOLSVHôâ

■ 377ýNH\SDGâ

■ VSHDNHUâ

■ /&'ýGLVSOD\ýõ2UFDý([FHOýDQGý2UFDý
(FOLSVHôâý

■ VKLHOGñýFRPSOHWHýZLWKýXVHUýLQWHUIDFHý3&%ý
DVVHPEO\ýDQGýSRO\HVWHUýGRPHýõ2UFDý([FHOý
DQGý2UFDý(FOLSVHôâ

■ DQWHQQDýFRQQHFWRUâ

■ FKDQQHOýVHOHFWRUýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôâ

■ YROXPHýFRQWUROýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôâ

■ PLFURSKRQHâ

■ VSHDNHUýFRQWDFWVâ

■ EDWWHU\ýFRQWDFWVâýDQG

■ 377ýWDFWýVZLWFKïý

1RWHýWKDWýLQVWUXFWLRQVýIRUýUHSODFLQJýWKHý5)ýRXWý
DVVHPEO\ñýWKHýDX[LOLDU\ýIOH[LEOHý3&%ýDQGýWKHý
2UFDý(FOLSVHýYROXPHýNH\ýSDGýDQGýSODWHýDUHý
LQFOXGHGýDVýSDUWýRIýWKHýUHDVVHPEO\ýLQVWUXFWLRQVï

5HIHUýWRý)LJXUHVý'ðåýDQGý'ðäýIRUýWKHýSODFHPHQWý
RIýSDUWVïý2QFHýWKHýUHTXLUHGýGHYLFHVýKDYHýEHHQý
UHSODFHGñýUHIHUýWRýWKHýUHDVVHPEO\ýLQVWUXFWLRQVý
RQýSDJHVý'ðìêýWRý'ðìèï

Replacing the lens (Orca Excel and 
Orca Eclipse)

6OLGHýDýWKLQýEODGHGýVFUHZýGULYHUýXQGHUýRQHý
HGJHýRIýWKHýOHQVýõ)LJXUHý'ðçôñýDQGýJHQWO\ýSULVHý
WKHýOHQVýDZD\ýIURPýWKHýIURQWýSDQHOýRIýWKHýUDGLRïý
5HPRYHýDQ\ýDGKHVLYHýUHPDLQLQJýRQýWKHýIURQWý
SDQHOï

3HHOýWKHýSDSHUýIURPýWKHýEDFNýRIýWKHýQHZýOHQVñý
DQGýSODFHýWKHýOHQVýLQýSRVLWLRQýRQýWKHýIURQWý
SDQHOñýVRýWKDWýWKHýOXJVýRQýWKHýEDFNýRIýWKHýQHZý
OHQVýILWýLQWRýWKHýKROHVýLQýWKHýIURQWýSDQHOïý

3UHVVýILUPO\ýLQWRýSRVLWLRQñýWKHQýUHPRYHýWKHý
SLHFHýRIýFOHDUýSODVWLFýIURPýWKHýIURQWýRIýWKHýOHQVï

Figure D-6: Replacing the lens (Orca Excel and Orca 
Eclipse)

Replacing the PTT keypad

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñý
UHPRYHýWKHýIURQWýSDQHOýIURPýWKHýFKDVVLVï

7RýUHPRYHýWKHý377ýUHWDLQLQJýSODWHñýIURPýWKHý
LQVLGHýRIýWKHýIURQWýSDQHOñýJHQWO\ýSXVKýWKHýILYHý
ODWFKHVýWKDWýKROGýWKHýUHWDLQLQJýSODWHýLQýSODFHïý
%HýFDUHIXOýQRWýWRýORVHýWKHýWZRýSLQVýWKDWýDFWýDVý
DFWXDWRUVýIRUýWKHýIXQFWLRQýNH\Vï

lens

front panel (Orca Excel shown)

gently prise the lens away from the front panel

1

2

3
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7RýUHSODFHýWKHý377ýUHWDLQLQJýSODWHñýILWýWKHýNH\SDGý
WRýWKHýUHWDLQLQJýSODWHñýPDNLQJýVXUHýQRWýWRýVSOLWýRUý
RWKHUZLVHýGDPDJHýLWïý3ODFHýWKHýWKUHHýFOLSVýRQýWKHý
ORQJýHGJHýRIýWKHýUHWDLQLQJýSODWHýLQWRýSODFHñýWKHQý
PDNHýVXUHýWKHýDFWXDWRUVýIRUýWKHýIXQFWLRQýNH\VýDQGý
377ýNH\ýILWýLQWRýWKHýKROHVýRQýWKHýIURQWýSDQHOïý&OLSý
WKHýUHWDLQLQJýSODWHýLQWRýSODFHï

Replacing the speaker

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñý
UHPRYHýWKHýIURQWýSDQHOýIURPýWKHýFKDVVLVïý7KHý
VSHDNHUVýVLWVýLQýWKHýPRXQWLQJýEUDFNHWýRQýWKHý
LQVLGHýRIýWKHýIURQWýSDQHOýõVHHý)LJXUHý'ðæôï

,IýWKHýPRXQWLQJýEUDFNHWýLVýGDPDJHGñýUHPRYHý
WKHýWZRýVFUHZVýDWýWKHýEDVHýRIýWKHýPRXQWLQJý
EUDFNHWïý/LIWýWKHýVSHDNHUýDQGýPRXQWLQJýEUDFNð
HWýRXWýDQGýGLVFDUGï

,QVHUWýWKHýQHZýVSHDNHUýDQGýPRXQWLQJýEUDFNHWý
LQýWKHýIURQWýSDQHOñýPDNLQJýVXUHýWKHýWRSýHGJHýRIý
WKHýPRXQWLQJýEUDFNHWýJRHVýXQGHUýWKHýOLSýLQýWKHý
IURQWýSDQHOýõ)LJXUHý'ðæôïý5HSODFHýWKHýWZRý
VFUHZVýWRýVHFXUHýWKHýVSHDNHUýLQýSODFHñýJHQWO\ý
WLJKWHQLQJýWKHPýWRýìïèýLQFKýSRXQGVï

,IýWKHýPRXQWLQJýEUDFNHWýLVýQRWýGDPDJHGñý
UHPRYHýWKHýVSHDNHUýIURPýWKHýPRXQWLQJýEUDFNð
HWïý5HSODFHýWKHýDGKHVLYHýULQJýDQGýVHFXUHýDýQHZý
VSHDNHUýLQýSODFHï

Figure D-7: Mounting the speaker in the front panel 
(Orca Elan or Orca Excel shown)

Replacing the LCD display (Orca 
Excel and Orca Eclipse)

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñýUHPRYHý
WKHýVKLHOGýIURPýWKHýIURQWýSDQHOýDQGýXQSOXJýWKHý
XVHUýLQWHUIDFHýORRPýIURPýWKHýPDLQý3&%ï

8QSOXJýWKHý/&'ýGLVSOD\ýORRPýIURPýWKHýXVHUý
LQWHUIDFHý3&%ñýUHPRYHýWKHý/&'ýGLVSOD\ýIURPý
WKHýVKLHOGýDQGýGLVFDUGýWKHý/&'ýGLVSOD\ïý
5HPRYHýDQ\ýDGKHVLYHýUHPDLQLQJýRQýWKHýVKLHOGï

3RVLWLRQýWKHýQHZý/&'ýGLVSOD\ýRQýWKHýVKLHOGñý
SDVVýWKHý/&'ýORRPýWKURXJKýWKHýJDSýLQýWKHý
VKLHOGýDQGýSOXJýLQWRýWKHýFRQQHFWRUýRQýWKHýXVHUý
LQWHUIDFHý3&%ïý3XVKýGRZQýWKHýWZRýFRQQHFWRUý
OXJVýWRýVHFXUHýWKHýORRPï

3OXJýWKHýXVHUýLQWHUIDFHý3&%ýORRPýRQWRýWKHý
FRQQHFWRUýRQýWKHýPDLQý3&%ýDQGýSXVKýGRZQýWKHý
FRQQHFWRUýOXJVýWRýVHFXUHï

5HILWýWKHýVKLHOGýRQWRýWKHýFKDVVLVýõUHIHUýWRýSDJHý
'ðìéýIRUýGHWDLOHGýLQVWUXFWLRQVôïý

3RVLWLRQýDýSLHFHýRIýIRDPýWDSHýRQýWKHýVKLHOGñýLQý
WKHýFHQWUHýRIýWKHý/&'ýDUHDïý3RVLWLRQýWKHý/&'ý
GLVSOD\ýRQýWKHýIRDPýWDSHýLQýVXFKýDýZD\ýWKDWýWKHý
WRSýOHIWýFRUQHUýRIýWKHý/&'ýGRHVýQRWýLQWHUIHUHý
ZLWKýWKHý377ýVZLWFKïý3ODFHýWKHý/&'ýKROGHUý
RYHUýWKHý/&'ñýILWWLQJýWKHý/&'ýKROGHUýORFDWLQJý
EORFNVýLQWRýWKHýKROHVýLQýWKHýVKLHOGï

5HILWýWKHýIURQWýSDQHOýWRýWKHýFKDVVLVýõUHIHUýWRý
SDJHý'ðìèýIRUýGHWDLOHGýLQVWUXFWLRQVôï

1

3

2

front panel

speaker mounting bracket
sits under this lip

speaker mount screw boss

1

2

3
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Figure D-8: Bottom surface of the PCB, which is visible when the shield has been removed from the chassis 
(Orca Elan or Orca Excel shown)

antenna connector

channel selector switch

on/off/volume control switch

antenna connector pin placement 
(5 pins)

speaker contact pin placement

channel selector pin placement 
(6 pins)

on/off/volume control pin 
placement (5 pins)

PTT tact switch

PA can

PA screw

microphone placement

microphone grommet placement

user interface loom connector

1

2

3

4

5

6

7

8

9

10

11

12

13
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Figure D-9: Top surface of PCB, which is visible only when the PCB has been removed from the chassis 
(Orca Elan or Orca Excel shown)

123
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antenna connector

channel selector switch

on/off/volume control switch

RF assembly placement

auxiliary flex socket

PTT tact pin placement (4 pins)

battery contact placement

battery contact seal placement

microphone pin placement (2 pins)
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Replacing the shield, user interface 
PCB assembly and polyester dome 
(Orca Excel and Orca Eclipse)

2Qý2UFDý([FHOýDQGý2UFDý(FOLSVHýUDGLRVýWKHý
VKLHOGñýXVHUýLQWHUIDFHý3&%ýDQGýSRO\HVWHUýGRPHý
DUHýUHSODFHGýDVýRQHýFRPSOHWHýDVVHPEO\ï

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñýUHPRYHý
WKHýVKLHOGýIURPýWKHýIURQWýSDQHOýDQGýXQSOXJýWKHý
XVHUýLQWHUIDFHýORRPýIURPýWKHýXVHUýLQWHUIDFHý
3&%ï

5HPRYHýWKHý/&'ýGLVSOD\ýDVVHPEO\ýIURPýWKHý
GLVFDUGHGýVKLHOGñýDQGýILWýWRýWKHýUHSODFHPHQWý
VKLHOGýDFFRUGLQJýWRýWKHýLQVWUXFWLRQVýRQýSDJHý
'ðäï

3OXJýWKHýXVHUýLQWHUIDFHýORRPýLQWRýWKHýFRQQHFWRUý
RQýWKHýQHZýXVHUýLQWHUIDFHý3&%ñýDQGýUHDVVHPEOHý
WKHýVKLHOGýRQWRýWKHýFKDVVLVýDFFRUGLQJýWRýWKHý
LQVWUXFWLRQVýRQýSDJHý'ðìéï

1RWHýWKDWýWKHýOLJKWýSLSHýLQýWKHýGLVFDUGHGýVKLHOGý
ZLOOýQHHGýWRýEHýUHSRVLWLRQHGýLQýWKHýQHZýVKLHOGï

Replacing the antenna connector, 
channel selector switch (Orca Elan 
and Orca Excel) and volume control 
switch (Orca Elan and Orca Excel)

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñýGLVDVð
VHPEOHýWKHýUDGLRýWRýWKHý3&%ýOHYHOïý5HPRYHýWKHý
3&%ýIURPýWKHýFKDVVLVï

,IýDQ\ýRIýWKHýDQWHQQDýFRQQHFWRUñýFKDQQHOýVHOHFð
WRUýVZLWFKýRUýYROXPHýFRQWUROýVZLWFKýQHHGýWRýEHý
UHSODFHGñýUHPRYHýWKHPýXVLQJýDýYDFXXPð
RSHUDWHGýVROGHUýVWDWLRQïý5HSODFHýWKHPýDFFRUGð
LQJýWRýWKHýUHDVVHPEO\ýLQVWUXFWLRQVýRQýSDJHVý
'ðìêýWRý'ðìèï

Replacing the microphone

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñýGLVDVð
VHPEOHýWKHýUDGLRýWRýWKHý3&%ýOHYHOïý5HPRYHýWKHý
3&%ýIURPýWKHýFKDVVLVï

8VHýDýGHVROGHULQJýVWDWLRQýWRýUHPRYHýWKHýPLFURð
SKRQHïý'LVFDUGýWKHýPLFURSKRQHï

:KHQýUHSODFLQJýWKHýPLFURSKRQHñýPDNHýVXUHýLWý

LVýDOLJQHGýZLWKýWKHýPDUNVýRQýWKHý3&%ñýVLQFHýLWýLVý
SRODULVHGïý5HIHUýWRý)LJXUHVý'ðåýDQGý'ðäýIRUýWKHý
SODFHPHQWýRIýWKHýPLFURSKRQHï

7KHýPLFURSKRQHýVKRXOGýQRWýKDQJýRYHUýWKHý
HGJHýRIýWKHý3&%ïý6ROGHUýLWýLQýSODFHýXVLQJýDýOLJKWð
WLSýVROGHULQJýLURQýõHïJïý:HOOHUý375æýWLSôïý

Replacing the battery and speaker 
contacts

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñýGLVDVð
VHPEOHýWKHýUDGLRýWRýWKHý3&%ýOHYHOïý5HPRYHýWKHý
3&%ýIURPýWKHýFKDVVLVï

:KHQýUHSODFLQJýRQHýRIýWKHýEDWWHU\ýRUýVSHDNHUý
FRQWDFWVñýUHSODFHýWKHýRWKHUýFRQWDFWñýHYHQýLIýRQO\ý
RQHýLVýIDXOW\ïý,IýDYDLODEOHñýXVHýVROGHUýSDVWHýWRý
UHSODFHýWKHýFRQWDFWVï

1RWHýWKDWýWKHýFRQWDFWVýDUHýKHDWðVHQVLWLYHýDQGý
ZLOOýIDLOýLIýWKH\ýDUHýRYHUKHDWHGï/RZýWHPSHUDð
WXUHýVROGHUýPXVWýEHýXVHGýDQGýWKHýFRQWDFWVýPXVWý
QRWýEHýKHDWHGýDERYHýëçí�&ïý

5HPRYHýWKHýFRQWDFWýZLWKýDýVROGHULQJýLURQýDQGý
GLVFDUGïý5HIHUýWRý)LJXUHVý'ðæýDQGý'ðåýIRUýWKHý
SODFHPHQWýRIýWKHýEDWWHU\ýDQGýVSHDNHUýFRQWDFWVï

6ROGHUýWKHýUHSODFHPHQWýFRQWDFWýLQýSODFHýXVLQJýDý
KHDY\ðWLSýVROGHULQJýLURQýõHïJïý:HOOHUýë37&&åý
WLSôïý+ROGýRQWRýWKHýFRQWDFWýZLWKýDýSDLUýRIýSOLHUVý
DQGýDSSO\ýODUJHýDPRXQWVýRIýVROGHUýWRýWKHý3&%ñý
UDWKHUýWKDQýWRýWKHýFRQWDFWñýWRýDYRLGýGDPDJLQJý
WKHýFRQWDFWï

Replacing the tact switch

)ROORZLQJýWKHýGLVDVVHPEO\ýLQVWUXFWLRQVñýGLVDVð
VHPEOHýWKHýUDGLRýWRýWKHý3&%ýOHYHOïý5HPRYHýWKHý
3&%ýIURPýWKHýFKDVVLVï

5HPRYHýWKHý377ýWDFWýVZLWFKýXVLQJýDýGHVROGHUð
LQJýVWDWLRQýRUýVROGHUZLFNïý1RWHýWKDWýWKHUHýLVýDý
ORWýRIýVROGHUýRQýERWKýVLGHVýRIýWKHýERDUGñýVRýEHý
VXUHýWRýUHPRYHýLWýDOOïý

5HIHUýWRý)LJXUHVý'ðåýDQGý'ðäýIRUýWKHýSODFHPHQWý
RIýWKHý377ýWDFWýVZLWFKï

3ODFHýWKHýQHZý377ýRQýWKHýERDUGýDQGýVROGHUýLWýLQý
SODFHýXVLQJýDýKHDY\ðWLSýVROGHULQJýLURQýõHïJïý
:HOOHUýë37&&åýWLSôï
D - 12 Servicing the radio 11/98 IPN: 449-51000-01



Reassembling the radio

7KLVýVHFWLRQýGHVFULEHVýWKHýUHDVVHPEO\ýRIýWKHý
UDGLRýRQFHýWKHýUHTXLUHGýXQLWVýKDYHýEHHQý
VHUYLFHGïý$GGLWLRQDOýLQVWUXFWLRQVýIRUýUHSODFLQJý
WKHýIROORZLQJýPHFKDQLFDOýDQGýDQFLOODU\ýGHYLFHVý
DUHýDOVRýLQFOXGHGã

■ DX[LOLDU\ýIOH[LEOHý3&%â

■ 5)ýRXWýDVVHPEO\â

■ YROXPHýSODWHýDQGýYROXPHýNH\SDGýõ2UFDý
(FOLSVHôâ

■ DQWHQQDýFRQQHFWRUâ

■ FKDQQHOýVHOHFWRUýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôâýDQGý

■ YROXPHýFRQWUROýVZLWFKýõ2UFDý(ODQýDQGý
2UFDý([FHOôï

Rear panel reassembly and 
replacing the auxiliary flexible PCB 

)ROORZýWKHýLQVWUXFWLRQVýRQýSDJHý'ðæýWRýDFFHVVý
WKHýDX[LOLDU\ýIOH[LEOHý3&%ñýDQGýUHSODFHïý3XVKý
WKHýIOH[LEOHý3&%ýZLWKýVHDOýILUPO\ýLQWRýWKHý

FKDVVLVñýDOLJQLQJýWKHýQRWFKýLQýWKHýVHDOýZLWKýWKHý
ORFDWLQJýSLQýRQýWKHýFKDVVLVýõVHHý)LJXUHý'ðìíôïý
7KHýUXEEHUýPXVWýVLWýIOXVKýZLWKýWKHýEDFNýRIýWKHý
FKDVVLVýRUýWKHýUHDUýSDQHOýZLOOýQRWýVLWýSURSHUO\ý
DQGýWKHýEDWWHU\ýZLOOýQRWýILWýFRUUHFWO\ïý

)ROGýWKHýIOH[LEOHý3&%ýRYHUýDQGýILWýWKHýFRQWDFWý
DUHDýRQýWKHýFKDVVLVâýLWýVKRXOGýILWýVQXJO\ýLQýSODFHï

5HSODFHýWKHýUHDUýSDQHOýVHDOýE\ýWXFNLQJýWKHýWZRý
WDJVýDWýWKHýWRSýRIýWKHýVHDOýXQGHUýWKHýOLSýRQýWKHý
FKDVVLVýDQGýIROGLQJýLWýRYHUýWKHýIOH[LEOHý3&%ïý
&KHFNýWKDWýWKHý5)ýFRQWDFWýSLQýLVýSRVLWLRQHGý
FRUUHFWO\ýLQýWKHýUHDUýSDQHOýVHDOñýDQGýWKDWýWKHý
VHDOýLVýIOXVKýZLWKýWKHýFKDVVLVï

6OLGHýWKHýUHDUýSDQHOýRQýIURPýWKHýWRSýRIýWKHý
UDGLRýõ)LJXUHý'ðìíôïý)RUFHýLWýLQWRýSODFHýE\ý
SUHVVLQJýWKHýWRSýHGJHýRIýWKHýFRYHUýDJDLQVWýWKHý
HGJHýRIýDýWDEOHâýLWýZLOOýFOLSýKRPHïý0DNHýVXUHýWKHý
JDSýEHWZHHQýWKHýFRYHUýDQGýWKHýFKDVVLVýLVýDVý
VPDOOýDVýSRVVLEOHïý5HILWýWKHýDX[LOLDU\ýGXPP\ý
FRYHUýE\ýSXVKLQJýWKHýOXJVýLQWRýWKHýKROHVýRQýWKHý
UHDUýSDQHOï

Figure D-10: Rear panel assembly
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Fitting the PCB to the chassis and 
replacing the RF out assembly

3XWýWKHýEDWWHU\ýFRQWDFWýVHDOýRYHUýWKHýEDWWHU\ý
FRQWDFWVýUDWKHUýWKDQýLQWRýWKHýFKDVVLVïý,Iý\RXýSXWý
WKHýVHDOýRQýWKHýFKDVVLVñýWKHýFRQWDFWVýZLOOýVTXDVKý
WKHýVHDOï

)LWýWKHýUHSODFHPHQWý5)ýRXWýDVVHPEO\ýDVýVKRZQý
LQý)LJXUHý'ðììï

,Iý\RXýKDYHýUHPRYHGýWKHýDQWHQQDýFRQQHFWRUýRUý
HLWKHUýRIýWKHýVZLWFKHVýõ2UFDý(ODQýRUý2UFDý([FHOý
UDGLRVýRQO\ôñýILWýWKHPýRQýWKHý3&%ýõUHIHUýWRý
)LJXUHVý'ðåýDQGý'ðäôñýEXWýGRýQRWý\HWýVROGHUý
WKHPýLQýSODFHïý$OLJQýWKHPýZLWKýWKHýKROHVýLQýWKHý
FKDVVLVñýDQGýDVý\RXýORZHUýWKHý3&%ýRQWRýWKHý
FKDVVLVñýPDNHýVXUHýWKHýDFFHVVRU\ýIOH[ýSURWUXGð
LQJýIURPýWKHýFKDVVLVýILWVýLQWRýWKHýVRFNHWýRQýWKHý
3&%ïý/RZHUýWKHý3&%ýRQWRýWKHýFKDVVLVñýPDNLQJý
VXUHýLWýLVýILUPO\ýVHDWHGïý

)LWýWKHý3$ýVFUHZýORRVHO\ýLQýSODFHïý$OLJQýWKHý
VZLWFKHVýVRýWKH\ýDUHýFHQWUHGýõ2UFDý(ODQýRUý2UFDý
([FHOýRQO\ôñýUHIHUULQJýWRý)LJXUHVý'ðåýDQGý'ðäý
IRUýSODFHPHQWïý

)LJXUHý'ðìëýVKRZVýWKHýUHDVVHPEO\ýRIýWKHý
DQWHQQDýDQGýVZLWFKHVïý5HSODFHýWKHýZDVKHUVñý
PDNLQJýVXUHýWKHýFRQHýIDFHVýXSïý7KHýQXWVýIRUýWKHý
WZRýVZLWFKHVýDUHýEODFNï

5HSODFHýWKHýQXWVñýPDNLQJýVXUHýWKH\ýDUHýWKUHDGð
HGýFRUUHFWO\ýEHIRUHýXVLQJýDQýåýPPýORQJýUHDFKý
VRFNHWýGULYHUýVHWýWRýìíýLQFKýSRXQGVïý7KHQýWLJKWð
HQýWKHý3$ýVFUHZýWRýëýLQFKýSRXQGVï

8VLQJýDýKHDY\ðWLSýVROGHULQJýLURQýõHïJïý:HOOHUý
ë37&&åýWLSôñýVROGHUýWKHýDQWHQQDýFRQQHFWRUý
DQGýWZRýVZLWFKHVýLQýSODFHñýLIýUHTXLUHGñýWDNLQJý
FDUHýQRWýWRýGDPDJHýWKHýVXUURXQGLQJýFRPSRð
QHQWVï

5HSODFHýWKHýNQREýVHDOýRYHUýWKHýDQWHQQDý
FRQQHFWRUýDQGýWKHýWZRýVZLWFKHVýõVHHý)LJXUHý
'ðìëôï

Fitting the shield to the chassis

5HSODFHýWKHýPLFURSKRQHýJURPPHWýRYHUýWKHý
PLFURSKRQHï

5HSODFHýWKHýVKLHOGýIURPýWKHýWRSýRIýWKHýUDGLRñý
HQVXULQJýWKDWýWKHýWZRýSLQVýRQýWKHýFKDVVLVýJRý
LQWRýWKHýWZRýKROHVýDWýWKHýWRSýRIýWKHýVKLHOGïý

6KRXOGýWKHýPDLQýVHDOýQHHGýUHSODFLQJñýSODFHýWKHý
QHZýVHDOýVRýWKDWýWKHýQRWFKýDWýWKHýWRSýRIýWKHý
FKDVVLVýõEHKLQGýWKHýFKDQQHOýVHOHFWRUýVZLWFKýRQý
WKHý2UFDý(ODQýDQGý2UFDý([FHOýUDGLRVôýPDWFKHVý
WKDWýRQýWKHýVHDOýDQGýWKHýSURILOHýPDWFKHVýWKHý
FKDVVLVï

5XQý\RXUýILQJHUýDURXQGýWKHýVHDOýWRýHQVXUHýWKDWý
LWýILWVýSURSHUO\ýLQWRýWKHýVHDOýUHWDLQLQJýZHOOïý

Figure D-11: Placing the RF out assembly (Orca Elan or Orca Excel shown)
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Figure D-12: Assembly of the switches (Orca Elan and Orca Excel)

Fitting the front panel to the 
chassis

3ODFHýWKHýUDGLRýLQWRýWKHýIURQWýSDQHOýWRSýILUVWñý
LQVHUWLQJýWKHýDQWHQQDýFRQQHFWRUýDQGýNQREý
VZLWFKHVýWKURXJKýWKHýKROHVïý*HQWO\ýHDVHýWKHý
UDGLRýLQWRýWKHýIURQWýSDQHOýXQWLOýWKHýHGJHýRIýWKHý
FKDVVLVýLVýIOXVKýZLWKýWKHýHGJHýRIýWKHýIURQWýSDQHOñý
ZKLOHýPDNLQJýVXUHýWKDWýWKHýVHDOýLVýQRWýSLQFKHGâý
XVLQJýWKHýEDWWHU\ýDVýOHYHUDJHýDVýLQýUDGLRýGLVDVð
VHPEO\ýPD\ýEHýKHOSIXOïý5HSODFHýWKHýWZRýFKDVVLVý
VFUHZVýDWýWKHýEDVHýRIýWKHýUDGLRñýWLJKWHQLQJýWKHPý
WRýëýLQFKýSRXQGVï

2Qý2UFDý(ODQýDQGý2UFDý([FHOýUDGLRVñýUHSODFHýWKHý
WZRýNQREVýZLWKýQHZýNQREVñýDIWHUýSODFLQJýDýVSRWý
RIý/RFWLWH�ýçåíýRQýHDFKýVZLWFKýVKDIWïý0DNHýVXUHý
WKHUHýLVýQRýJDSýEHWZHHQýWKHýEDVHýRIýHDFKýNQREý
DQGýWKHýNQREýODEHOýE\ýILUPO\ýSUHVVLQJýWKHýWRSýRIý
HDFKýNQREýDJDLQVWýDýILUPýVXUIDFHïý&KRRVHýDý
VXUIDFHýWKDWýZLOOýQRWýGDPDJHýWKHýWRSýRIýWKHýNQREï

2Qý2UFDý(FOLSVHýUDGLRVñýRQFHýWKHýIURQWýSDQHOý

KDVýEHHQýILWWHGýWRýWKHýFKDVVLVñýWKHýYROXPHý
NH\SDGýDQGýYROXPHýSODWHýFDQýQRZýEHýILWWHGýLQý
SODFHïý)LJXUHý'ðìêýVKRZVýWKHýDVVHPEO\ýRIýWKHý
YROXPHýNH\SDGýRQWRýWKHýYROXPHýSODWHï

)LWýWKHýNH\SDGýWRýWKHýSODWHñýDOLJQLQJýWKHýURXQGý
SURWUXVLRQýRQýWKHýNH\ýSDGýZLWKýWKHýKROHýLQýWKHý
SODWHïý&OLSýWKHýYROXPHýSODWHýLQWRýSRVLWLRQýRQýWKHý
2UFDý(FOLSVHýIURQWýSDQHOñýRULHQWDWHGýVRýWKDWýWKHý
KROHýHQGýLVýFORVHVWýWRýWKHýWRSýRIýWKHýUDGLRïý

Figure D-13: Assembly of the volume keypad and 
plate (Orca Eclipse)
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D

Spares kits

7KHýIROORZLQJýWDEOHýVKRZVýDýOLVWýRIýVSDUHVýNLWVý
ZKLFKýDUHýFXUUHQWO\ýDYDLODEOHýIRUýVHUYLFLQJý7DLWý
2UFDýKDQGSRUWDEOHVïý6SDUHVýNLWVýDUHýGHVLJQHGý
WRýVHUYLFHýìííýUDGLRVñýDQGýFDQýEHýRUGHUHGýIURPý
\RXUýORFDOý7DLWýGHDOHUï

Table D-1: Spares kits

7KHýFRQWHQWVýRIýWKHý2UFDý(ODQñý2UFDý([FHOýDQGý
2UFDý(FOLSVHýVSDUHVýNLWVýõ723$ð63ðìíìñý723$ð
63ðìíêýDQGý723$ð63ðìíèñýUHVSHFWLYHO\ôýDUHý
VKRZQýLQý7DEOHVý'ðêýWRý'ðèïý

1RWHýWKDWýWKHý©,31ªýFROXPQýLVýWKHýWHQýGLJLWý
©LQWHUQDOýSDUWýQXPEHUªýZKLFKýXQLTXHO\ýLGHQWLð
ILHVýDQ\ýFRPSRQHQWýXVHGýLQýDý7DLWýSURGXFWï

7KHýQXPEHUVýLQýWKHý©5HIHUHQFHªýFROXPQýDUHý
)LJXUHýQXPEHUVýLQýZKLFKýWKHýVSDUHVýLWHPýLVý
VKRZQñýDQGýWKHýQXPEHUýLQýEUDFNHWVýUHIHUVýWRý
WKHýQXPEHUHGýOHJHQGýZLWKLQýHDFKýILJXUHï

7DLWý2UFDýPDLQý3&%VýDUHýDYDLODEOHýRQýDQý
H[FKDQJHýEDVLVýIURPýWKHý&XVWRPHUý6HUYLFHVý
'LYLVLRQýRIý7DLWý0RELOHý5DGLRïý4XRWHýWKHý
SURGXFWýFRGHýVKRZQýLQý7DEOHý'ðëýZKHQýXVLQJý
WKLVýVHUYLFHï

Table D-2: Exchange PCBs

Product code Description

TOPA-SP-101 Orca Elan radio spares kit

TOPA-SP-102 Orca Elan front panel assembly kit

TOPA-SP-103 Orca Excel radio spares kit

TOPA-SP-104 Orca Excel front panel assembly kit

TOPA-SP-501 Volume knobs x 10

TOPA-SP-502 Channel knobs x 10

TOPA-SP-503 Accessory port cover x 10

TOPA-SP-504 Battery clip x 10

Product code PCB Description

KSTOP-SP-B20 136-174 MHz – narrow band

KSTOP-SP-H1L 400-440 MHz – wide band

KSTOP-SP-H2L 400-440 MHz – narrow band

KSTOP-SP-H1H 440-470 MHz – wide band

KSTOP-SP-H2H 440-470 MHz – narrow band

KSTOP-SP-I10 450-530 MHz – wide band

KSTOP-SP-I20 450-530 MHz – narrow band
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Table D-3: Orca Elan spares kit (TOPA-SP-101)

IPN Description
Quantity
supplied

Reference

345-00020-01 Chassis screw (M2*8 mm Pan Pozi) 10 D-1 (3)
311-01044-00 Channel selector knob 20 D-2 (1)
311-01043-00 Volume control knob 20 D-2 (2)
316-06633-00 Knob label 5 D-2 (3)
316-06629-00 Orca Elan front panel - bare 5 D-3 (2)
316-06634-00 Front panel logo plate 10 –
319-01203-01 Shield 5 D-4 (1)
362-01092-01 Main seal 20 –
303-11194-02 Handportable chassis 5 D-4 (2), D-5 (3)
360-02015-00 Microphone grommet/seal 10 D-5 (1)
311-03099-00 PTT keypad 20 –
316-85124-00 PTT retaining plate 10 –
360-01060-00 PTT/function key actuator 40 –
349-00030-00 Speaker screw (1.8*5 mm Torx) 10 D-7 (3)
252-00010-55 Speaker 0.5 W 16 Ω 5 –
302-05231-01 Speaker mounting bracket 5 –
369-01039-00 Speaker adhesive ring 5 –
231-00010-45 Channel selector switch 10 D-8 (2), D-9 (2)
040-05500-07 Volume control switch 10 D-8 (3), D-9 (3)
232-00010-37 PTT tact switch 5 D-8 (8), D-9 (6)
345-00020-00 PA screw (M2*5 mm Pan Pozi) 10 D-8 (10)
252-00010-56 Microphone 5 D-8 (11)
356-01077-00 Battery contact probe 10 D-9 (7)
362-01087-00 Battery contact seal 10 D-9 (8)
308-01057-01 Aux dummy rear cover 20 –
220-01414-03 Aux flex connector PCB 10 D-10 (1)
362-01089-00 Auxiliary flex seal 10 D-10 (2)
362-01088-00 Rear panel seal 10 D-10 (5)
316-06632-01 Rear panel 5 D-10 (7)
219-50029-00 RF out assembly 5 D-11 (1)
240-02100-55 Antenna SMA connector 10 D-12 (4)
353-00010-42 Ribbed lock washer (M6*10*0.7 mm) 30 D-12 (7)
352-01053-00 Antenna SMA connector nut 10 D-12 (8)
352-00010-52 Channel/volume control nut (M6*7.9*3 mm) 20 D-12 (9)
362-01091-01 Knob seal 10 D-12 (10)
303-30071-01 Battery catch 20 –
303-50087-00 Belt clip 20 –

OPP100: Orca Elan front panel assembly. This comprises the follow-
ing parts:

1 –

252-00010-55 Speaker 0.5 W 16 Ω 1
302-05231-01 Speaker mounting bracket 1
307-01021-00 Speaker grill 1

316-06629-00 Orca Elan front panel 1
316-06633-00 Knob label 1
316-06634-00 Front panel logo plate 1
349-00030-00 Speaker screw (1.8*5 mm Torx) 2
354-01044-00 Bush M2 threaded brass 2
369-01039-00 Speaker adhesive ring 1
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Table D-4: Orca Excel spares kit (TOPA-SP-103)

IPN Description
Quantity
supplied

Reference

345-00020-01 Chassis screw (M2*8 mm Pan Pozi) 10 D-1 (3)
311-01044-00 Channel selector knob 20 D-2 (1)
311-01043-00 Volume control knob 20 D-2 (2)
316-06633-00 Knob label 5 D-2 (3)
362-01092-01 Main seal 20 –
303-11194-02 Handportable chassis 5 D-4 (2), D-5 (3)
360-02015-00 Microphone grommet/seal 10 D-5 (1)
311-03099-00 PTT keypad 20 –
316-85124-00 PTT retaining plate 10 –
360-01060-00 PTT/function key actuator 40 –
312-01071-00 Lens 10 D-6 (1)
349-00030-00 Speaker screw (1.8*5 mm Torx) 10 D-7 (3)
252-00010-55 Speaker 0.5 W 16 Ω 5 –
302-05231-01 Speaker mounting bracket 5 –
369-01039-00 Speaker adhesive ring 5 –
231-00010-45 Channel selector switch 10 D-8 (2), D-9 (2)
040-05500-07 Volume control switch 10 D-8 (3), D-9 (3)
232-00010-37 PTT tact switch 5 D-8 (8), D-9 (6)
345-00020-00 PA screw (M2*5 mm Pan Pozi) 10 D-8 (10)
252-00010-56 Microphone 5 D-8 (11)
356-01077-00 Battery contact probe 10 D-9 (7)
362-01087-00 Battery contact seal 10 D-9 (8)
308-01057-01 Aux dummy rear cover 20 –
220-01414-03 Aux flex connector PCB 10 D-10 (1)
362-01089-00 Auxiliary flex seal 10 D-10 (2)
362-01088-00 Rear panel seal 10 D-10 (5)
316-06632-01 Rear panel 5 D-10 (7)
219-50029-00 RF out assembly 5 D-11 (1)
240-02100-55 Antenna SMA connector 10 D-12 (4)
353-00010-42 Ribbed lock washer (M6*10*0.7 mm) 30 D-12 (7)
352-01053-00 Antenna SMA connector nut 10 D-12 (8)
352-00010-52 Channel/volume control nut (M6*7.9*3 mm) 20 D-12 (9)
362-01091-01 Knob seal 10 D-12 (10)
303-30071-01 Battery catch 20 –
303-50087-00 Belt clip 20 –
008-36671-70 LCD display 5 –
304-07041-02 LCD holder 5 –
311-03101-01 Orca Excel keypad 10 –
220-01501-00 User interface loom PCB 5 –

OPP200: Orca Excel front panel assembly. This comprises the follow-
ing parts:

1 –

252-00010-55 Speaker 0.5 W 16 Ω 1

302-05231-01 Speaker mounting bracket 1
307-01021-00 Speaker grill 1
312-01071-00 Lens 1
316-06633-00 Knob label 1
316-06636-00 Orca Excel front panel 1
349-00030-00 Speaker screw (1.8*5 mm Torx) 2
354-01044-00 Bush M2 threaded brass 2
369-01039-00 Speaker adhesive ring 1

OPF201: Orca Excel user interface PCB and polyester dome, assem-
bled on the shield. This comprises the following parts:

5 –

OPF200 User interface PCB assembly 5
311-04004-00 Polyester dome 5
319-01203-01 Shield 5
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Table D-5: Orca Eclipse spares kit (TOPA-SP-105)

IPN Description
Quantity
supplied

Reference

345-00020-01 Chassis screw (M2*8 mm Pan Pozi) 10 D-1 (3)
362-01092-01 Main seal 20 –
303-11194-02 Handportable chassis 5 D-4 (2), D-5 (3)
360-02015-00 Microphone grommet/seal 10 D-5 (1)
311-03099-00 PTT keypad 20 –
316-85124-00 PTT retaining plate 10 –
360-01060-00 PTT/function key actuator 40 –
312-01071-00 Lens 10 D-6 (1)
349-00030-00 Speaker screw (1.8*5 mm Torx) 10 D-7 (3)
252-00010-55 Speaker 0.5 W 16 Ω 5 –
302-05231-01 Speaker mounting bracket 5 –
369-01039-00 Speaker adhesive ring 5 –
232-00010-37 PTT tact switch 5 D-8 (8), D-9 (6)
345-00020-00 PA screw (M2*5 mm Pan Pozi) 10 D-8 (10)
252-00010-56 Microphone 5 D-8 (11)
356-01077-00 Battery contact probe 10 D-9 (7)
362-01087-00 Battery contact seal 10 D-9 (8)
308-01057-01 Aux dummy rear cover 20 –
220-01414-03 Aux flex connector PCB 10 D-10 (1)
362-01089-00 Auxiliary flex seal 10 D-10 (2)
362-01088-00 Rear panel seal 10 D-10 (5)
316-06632-01 Rear panel 5 D-10 (7)
219-50029-00 RF out assembly 5 D-11 (1)
240-02100-55 Antenna SMA connector 10 D-12 (4)
353-00010-42 Ribbed lock washer (M6*10*0.7 mm) 10 D-12 (7)
352-01053-00 Antenna SMA connector nut 10 D-12 (8)
362-01091-01 Knob seal 10 D-12 (10)
311-03100-01 Volume key pad 5 D-13 (1)
316-85123-00 Volume plate 5 D-13 (2)
303-30071-01 Battery catch 20 –
303-50087-00 Belt clip 20 –
008-36671-70 LCD display 5 –
304-07041-02 LCD holder 5 –
311-03102-01 Orca Eclipse keypad 10 –
220-01501-00 User interface loom PCB 5 –

OPP300: Orca Eclipse front panel assembly. This comprises the fol-
lowing parts:

1 –

252-00010-55 Speaker 0.5 W 16 Ω 1
302-05231-01 Speaker mounting bracket 1
307-01021-00 Speaker grill 1
312-01071-00 Lens 1
316-06633-00 Knob label 1

316-06656-00 Orca Eclipse front panel 1
349-00030-00 Speaker screw (1.8*5 mm Torx) 2
354-01044-00 Bush M2 threaded brass 2
369-01039-00 Speaker adhesive ring 1

OPF201: Orca Eclipse user interface PCB and polyester dome, 
assembled on the shield. This comprises the following parts:

5 –

OPF200 User interface PCB assembly 5
311-04004-00 Polyester dome 5
319-01203-01 Shield 5
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Battery packs and chargers
EP
7KLVýSDUWýSURYLGHVýLQIRUPDWLRQýRQýWKHýEDWWHU\ýSDFNVýDQGýFKDUJHUVý
DYDLODEOHýIRUý7DLWý2UFDýKDQGSRUWDEOHVï

7KHýEDWWHU\ýSDFNVýDUHýQRWýVHUYLFHDEOHñýDQGýUHSDLUýRIýFKDUJHUVýLVý
OLPLWHGýWRýUHSODFHPHQWýRIýWKHýVSULQJýFRQWDFWVñýWKHýGLVFKDUJHýWDFWý
VZLWFKýDQGýWKHý'&ýMDFNï
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Battery packs

7KUHHýEDWWHU\ýSDFNVýDUHýDYDLODEOHýIRUý7DLWý2UFDý
KDQGSRUWDEOHVïý7KHVHýEDWWHU\ýSDFNVýDUHýQRWý
VHUYLFHDEOHñýEXWýWKHLUýFRQVWUXFWLRQýDQGýH[SHFWð
HGýOLIHýDUHýGHVFULEHGýEHORZï

7KHýEDWWHU\ýSDFNVýDYDLODEOHýDUHã

■ ììííýP$Ký1L&GýEDWWHU\ýSDFNâ

■ ìèííýP$Ký1L&GýEDWWHU\ýSDFNâýDQG

■ ìåèíýP$Ký1L0+ýEDWWHU\ýSDFNï

7KHýEDWWHU\ýFDVLQJýLVýPDGHýRIýDýUXJJHGýUHVLQý
PDWHULDOýDQGýLVýXOWUDVRQLFDOO\ýZHOGHGïý7KHý
FDVLQJýLVýFRQVWUXFWHGýZLWKýDýSODQDUñýQHDUýILHOGý
LQWHUIHUHQFHýZHOGýõáêýPPôï

Battery life

%DWWHU\ýOLIHýLVýRXWOLQHGýLQý7DEOHý(ðìïý7KHVHýDUHý
W\SLFDOýILJXUHVýRQO\ñýEDVHGýRQýDýFRQYHQWLRQDOý
8+)ýUDGLRýXVLQJýDýììííýP$Ký1L&GýEDWWHU\ý
SDFNýZLWKýPHGLXPýHFRQRP\ýF\FOLQJýHQDEOHGïý
%DWWHU\ýOLIHýIRUýRWKHUýPRGHOVýFDQýEHýFDOFXODWHGý
IURPýWKHýLQIRUPDWLRQýLQý3DUWý%ãý5DGLRýVSHFLILFDð
WLRQVýDQGýFLUFXLWýGHVFULSWLRQVï

Preserving battery life

%HIRUHýILUVWýXVHñýWKHýEDWWHU\ýPXVWýEHýIXOO\ý

FKDUJHGïý,WýLVýKLJKO\ýUHFRPPHQGHGýWKDWýWKHý
EDWWHU\ýEHýSXWýWKURXJKýDýFRQGLWLRQîDQDO\VHý
F\FOHýEHIRUHýILUVWýXVHï

2WKHUýVWHSVýWKDWýFDQýSUHVHUYHýEDWWHU\ýOLIHýDUHýDVý
IROORZVï

■ &RQGLWLRQýWKHýEDWWHU\ýZHHNO\ýXVLQJýWKHý
7DLWý2UFDýIDVWýFKDUJHUï

■ $YRLGýVWRULQJýWKHýEDWWHU\ýIRUýH[WHQGHGý
SHULRGVýZLWKRXWýILUVWýIXOO\ýUHFKDUJLQJýLWïý
)RUýEHVWýUHVXOWVñýVWRUHýWKHýEDWWHU\ýGHWDFKHGý
IURPýWKHýUDGLRï

■ $YRLGýUHSHDWHGO\ýUHFKDUJLQJýWKHýEDWWHU\ý
ZKHQýLWýKDVýRQO\ýKDGýDýVPDOOýDPRXQWýRIý
XVHï

■ 7XUQýWKHýUDGLRýRIIýZKHQýLWýLVýXQDWWHQGHGý
IRUýORQJýSHULRGVï

■ 8VHýRQO\ýDý7DLWðUHFRPPHQGHGýFKDUJHUï

■ 0DLQWDLQýDQýDPELHQWýWHPSHUDWXUHýRIý
EHWZHHQýè�&ýDQGýéí�&ýGXULQJýUHFKDUJLQJïý
2SWLPXPýEDWWHU\ýSHUIRUPDQFHýZLOOýEHý
REWDLQHGýEHWZHHQýìè�&ýDQGýëè�&ï

■ 'RýQRWýDOORZýWKHýEDWWHU\ýSDFNýFRQWDFWVýWRý
EHFRPHýVKRUWðFLUFXLWHGï

Table E-1: Typical battery life for a conventional UHF radio* with medium economy cycling enabled

Duty cycle RF power
Battery life (hours)

1100 mAh NiCd 1500 mAh NiCd 1850 mAh NiMH†

5/5/90 Low (1 W) 10.5 14 16

5/5/90 High (4 W) 8 10.5 13

10/10/80 Low (1 W) 7 9.5 11

10/10/80 High (4 W) 4.5 6.5 8

* Battery life for other models can be calculated from the information in Part B: Radio specifications 
and circuit descriptions.

† NiMH batteries are best suited for monitoring, low power applications where transmissions are infre-
quent.
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Extending battery life

%DWWHU\ýOLIHýFDQýEHýH[WHQGHGýE\ýDFWLYDWLQJý
HFRQRP\ýPRGHýõFRQYHQWLRQDOýUDGLRVôýRUýE\ý
XVLQJýG\QDPLFýSRZHUýFRQWUROýõWUXQNHGý
UDGLRVôïý

'XULQJýHFRQRP\ýPRGHñýWKHýUDGLRýF\FOHVý
EHWZHHQýWKHýQRUPDOýUHFHLYHýVWDWHýDQGýDýVWDQGð
E\ýVWDWHýLQýZKLFKýVRPHýRIýWKHýUDGLRªVýFLUFXLWU\ý
LVýVZLWFKHGýRIIýRUýSODFHGýRQýVWDQGE\ýPRGHïý
'\QDPLFýSRZHUýFRQWUROýRSWRPLVHVýWKHýUDGLRªVý
SRZHUýXVHýE\ýUHGXFLQJýWKHýWUDQVPLWýSRZHUýLQý
KLJKýVLJQDOýVWUHQJWKýDUHDVï

7\SLFDOýGUDLQýUDWHVýIRUýDýFRQYHQWLRQDOý8+)ý
UDGLRýDUHã

■ åíýP$ýRQýVWDQGE\ýõQRýDXGLRôâ

■ çíýP$ýZLWKýORZýHFRQRP\ýF\FOLQJýHQDEOHGâ

■ éèýP$ýZLWKýPHGLXPýHFRQRP\ýF\FOLQJý
HQDEOHGâýDQG

■ éíýP$ýZLWKýKLJKýHFRQRP\ýF\FOLQJý
HQDEOHGï

(FRQRP\ýF\FOLQJýLQýFRQYHQWLRQDOýUDGLRVýLVý
SURJUDPPHGýLQýWKHýPower Save Features 
VFUHHQýRIýWKHý3URJUDPPLQJý6\VWHPýIRUý7DLWý2UFDý
&RQYHQWLRQDOý5DGLRVïý'\QDPLFýSRZHUýFRQWUROý
LQýWUXQNHGýUDGLRVýLVýHQDEOHGýLQýWKHýUser 
Selectable ParametersýVFUHHQýRIýWKHý
3URJUDPPLQJý6\VWHPýIRUý7DLWý2UFDý7UXQNHGý
5DGLRVï

Disposing of used nickel-cadmium 
batteries

1L&GýEDWWHULHVýFRQWDLQýDýVPDOOýDPRXQWýRIýWKHý
PHWDOýFDGPLXPñýZKLFKýFDQýSURGXFHýSRWHQWLDOð
O\ýWR[LFýZDVWHýLIýQRWýGLVSRVHGýRIýSURSHUO\ïý
:KHQýQRýORQJHUýLQýXVHñýFRQWDFWý\RXUý7DLWý
GHDOHUýIRUýUHF\FOLQJýGHWDLOVï
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Battery chargers

7KUHHýEDWWHU\ýFKDUJHUVýDUHýDYDLODEOHýIRUý7DLWý
2UFDýKDQGSRUWDEOHVã

■ GHVNWRSýIDVWýFKDUJHUâ

■ GHVNWRSýWULFNOHýFKDUJHUâýDQG

■ VL[ðZD\ýPXOWLðFKDUJHUï

7KHýIDVWýFKDUJHUýFKDUJHVñýFRQGLWLRQVýDQGý
DQDO\VHVýWKHýEDWWHU\ïý7KHýWULFNOHýFKDUJHUýRQO\ý
FKDUJHVýWKHýEDWWHU\ñýDQGýGRHVýQRWýKDYHýDý
GLVFKDUJHýEXWWRQýEXWýLVýRWKHUZLVHýLGHQWLFDOýLQý
DSSHDUDQFHýWRýWKHýIDVWýFKDUJHUïý7KHýPXOWLð
FKDUJHUýLVýPDGHýXSýRIýVL[ýIDVWýFKDUJHUVñýDQGý
FKDUJLQJýLQVWUXFWLRQVýIRUýWKHýIDVWýFKDUJHUýDOVRý
DSSO\ýWRýWKHýPXOWLðFKDUJHUï

1RWHýWKDWýWKHýWULFNOHýFKDUJHUýVKRXOGýQRWýEHý

XVHGýIRUý1L0+ýEDWWHU\ýSDFNVýDVýWKH\ýFDQýWDNHý
XSýWRýëéýKRXUVýWRýFKDUJHýIXOO\ýDQGýWKHýRYHUDOOý
OLIHWLPHýRIýWKHýEDWWHU\ýPD\ýEHýUHGXFHGïý1L0+ý
EDWWHU\ýSDFNVýVKRXOGýEHýFKDUJHGýXVLQJýDýIDVWý
FKDUJHUï

5HSDLUýRIýFKDUJHUVýLVýOLPLWHGýWRýUHSODFHPHQWýRIý
WKHýVSULQJýFRQWDFWVñýWKHýGLVFKDUJHýWDFWýVZLWFKý
DQGýWKHý'&ýMDFNï

7KHýUHSDLUýLQIRUPDWLRQýSURYLGHGýIRUýWKHýIDVWý
FKDUJHUýDOVRýDSSOLHVýWRýUHSDLUýRIýWKHýWULFNOHý
FKDUJHUýDQGýPXOWLðFKDUJHUïý

$ýVSDUHVýNLWýLVýDYDLODEOHýIRUý7DLWý2UFDýFKDUJHUVý
õ723$ð63ðëíëôïý7KHýFRQWHQWVýRIýWKHýVSDUHVýNLWý
LVýVKRZQýLQý7DEOHý(ðëñýDQGýWKHýDVVHPEO\ýRIý
WKHVHýSDUWVýLVýVKRZQýLQý)LJXUHý(ðêï

Table E-2: Contents of the Tait Orca chargers spares kit (TOPA-SP-202)

IPN Description Quantity For charger

356-01073-00 Spring contacts C/T (inner contacts) 20 All

356-01075-00 Spring contacts +/- (outer contacts) 20 All

240-02020-07 Skt DC jack 10 All

232-00010-28 Tact switch 10 Desktop fast charger
Multi-charger

302-40054-00 Charge/discharge button 10 Desktop fast charger
Multi-charger

262-00001-00 Charger light pipe 10 Desktop fast charger
Multi-charger

312-01069-01 Charger top 10 All

312-01070-01 Charger base 10 All

365-01549-01 Charger logo label 10 All

365-01598-00
365-01601-00

Charger labels 10 Desktop fast charger
Multi-charger

365-01597-00
365-01600-00

Charger labels 5 Desktop trickle charger

369-00010-11 Rubber charger foot 40 All

360-01059-00 Trickle charger blanking label 10 Desktop trickle charger
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Desktop fast charger

7KHý7DLWý2UFDýGHVNWRSýIDVWýFKDUJHUýõ)LJXUHý(ðìôý
LVýDQýLQWHOOLJHQWýFKDUJHUýWKDWýFDQýFKDUJHñýFRQGLð
WLRQýDQGýDQDO\VHýERWKý1L&GýDQGý1L0+ýEDWWHUð
LHVýRIýYDU\LQJýFDSDFLWLHVýXSýWRýëý$Kï

Fast charger operation

$ýFLUFXLWýGLDJUDPýRIýWKHýIDVWýFKDUJHUýLVýVKRZQý
LQý)LJXUHý(ðëïý7KHýIDVWýFKDUJHUýRSHUDWHVýXVLQJý
FRQVWDQWýFXUUHQWýFKDUJLQJýDQGýPXOWLSOHýFULWHð
ULDýIRUýHQGðRIðFKDUJHýGHWHFWLRQïý:KHQýDý
EDWWHU\ýLVýLQVHUWHGñýWKHýFKDUJHUýGHWHFWVýWKHýW\SHý
RIýEDWWHU\ñýFKHFNVýWRýVHHýLIýLWýLVýZRUNLQJýFRUUHFWð
O\ñýDQGýWKHQýFKDUJHVýWKHýEDWWHU\ï

,IýWKHýGLVFKDUJHýEXWWRQýLVýSUHVVHGýDIWHUýLQVHUWð
LQJýWKHýEDWWHU\ñýWKHýFKDUJHUýZLOOýGLVFKDUJHýWKHý
EDWWHU\ýEHIRUHýFKDUJLQJïý,IýWKHýGLVFKDUJHý
EXWWRQýLVýKHOGýGRZQýZKLOHýWKHýEDWWHU\ýLVýEHLQJý
LQVHUWHGñýWKHýFKDUJHUýZLOOýHQWHUýDýFRQGLWLRQî
DQDO\VHýF\FOHýWKDWýZLOOýGLVFKDUJHýDQGýFKDUJHýWKHý
EDWWHU\ýDýQXPEHUýRIýWLPHVýDQGñýRQýWKHýODVWý
F\FOHñýFKHFNýLWVýFDSDFLW\ï

0XOWLSOHýSURWHFWLRQýPHWKRGVýDUHý
HPSOR\HGýWRýHQVXUHýVDIHýRSHUDWLRQï

Hardware operation

3RZHUýWRýWKHýXQLWýLVýSURYLGHGýIURPýDýìëýYROWñý
ì DPSýõQRPLQDOôýZDOOðPRXQWHGý$&ýWRý'&ý
DGDSWRUñýWKURXJKý6.ìïý5HYHUVHýSRODULW\ýSURWHFð
WLRQýLVýSURYLGHGýE\ýWKHýëëý9ýWUDQVLHQWýVXSSUHVð
VRUñý'ìñýLQýFRQMXQFWLRQýZLWKýSRO\ðVZLWFKý36ìïý
8QGHUýUHYHUVHýSRODULW\ýFRQGLWLRQVñý'ìý
FRQGXFWVñýGUDZLQJýWKHýDYDLODEOHýVKRUWýFLUFXLWý
FXUUHQWýXQWLOý36ìýWULSVïý'ìýDOVRýSURWHFWVý
DJDLQVWýDQ\ýYROWDJHýVSLNHVýWKDWýPD\ýFRPHý
WKURXJKýWKHý$&ýWRý'&ýDGDSWRUïý7KHýPD[LPXPý
VDIHýLQSXWýYROWDJHýUDQJHýLVýìíïèý9ýWRýìæý9âý
KRZHYHUñýWKHýXQLWýLVýGHVLJQHGýIRUýìíïèýðýìéý9ý
RSHUDWLRQï

7KHýòè9ýVXSSO\ýLVýSURGXFHGýE\ýWKHýUHJXODWRUñý
,&ìïý$ýIHDWXUHýRIýWKLVýUHJXODWRUýLVýWKDWýLWý
SURYLGHVýDý5(6(7ýRXWSXWýWRýWKHýPLFURSURFHVð
VRUïý7KLVý5(6(7ýRXWSXWýLVýXVHGýWRýGHOD\ýVWDUWXSý
RIýWKHýPLFURSURFHVVRUýXQWLOýWKHýSRZHUýVXSSO\ý
KDVýVWDELOLVHGýDIWHUýWXUQðRQïý,WýDOVRýSXWVýWKHý
PLFURSURFHVVRUýLQWRýUHVHWýLIýWKHýLQSXWýYROWDJHý
IDOOVýWRRýORZïý'ëýVHWVýWKLVýORZýYROWDJHýWKUHVKROGý
WRýDSSUR[LPDWHO\ýäïëý9ï

7KHýLQWHOOLJHQFHýRIýWKHýIDVWýFKDUJHUýLVýSURYLGHGý
E\ýWKHýPLFURSURFHVVRUñý,&ëñýZKLFKýLQWHUIDFHVý
ZLWKýWKHýFXUUHQWýVRXUFHñýWKHýGLVFKDUJHýFLUFXLWý
DQGýWKHýH[SDQGHGýEDWWHU\ýYROWDJHýLQWHUIDFHïý7KHý
XVHUýFDQýLQWHUDFWýZLWKýWKHýIDVWýFKDUJHUýE\ýSUHVVð
LQJýWKHýGLVFKDUJHýEXWWRQñý6:ìñýDQGýFDQýREVHUYHý
WKHýRSHUDWLRQDOýVWDWHýRQýWKHýWULðFRORXUý/('ñý'èï

7KHýFXUUHQWýVRXUFHýLVýEDVHGýRQýDýJURXQGð
VHQVLQJýOLQHDUýWRSRORJ\ïý5ìýDQGý5ëýDUHýWKHý
FXUUHQWýVHQVHýUHVLVWRUVïý7KHýSRZHUýGHYLFHýLVýDý
3ðFKDQQHOý026)(7ñý4éñýZKLFKýLVýFRQWUROOHGý
E\ýDQýRSHUDWLRQDOýDPSOLILHUñý,&êã$ïý7KHý
IHHGEDFNýSDWKýWKDWýFRQWUROVýWKHýRSýDPSñýDQGý
KHQFHýWKHýFXUUHQWñýLVýWKURXJKýWUDQVLVWRUý4èý
DQGýLWVýUHVLVWRUýQHWZRUNïý7KHýJURXQGLQJýRQý
5ëêýLQFOXGHVýWKHýJURXQGýVHQVHýUHVLVWRUVýLQýWKHý
IHHGEDFNýSDWKïý7KHýQRPLQDOýRXWSXWýFXUUHQWýLVý
åííýP$ï
U

Figure E-1: Tait Orca fast 
charger charging an Orca 
Eclipse radio
E - 6 Battery packs 
and chargers 11/98 IPN: 449-51000-01



Fi
gu

re
 E

-2
: C

irc
ui

t d
ia

gr
am

 o
f t

he
 T

ai
t O

rc
a 

de
sk

to
p 

fa
st

 c
ha

rg
er
11/98 IPN: 449-51000-01 Battery packs and chargers E - 7



7KHýGLVFKDUJHýFLUFXLWýLVýEDVHGýDURXQGýDý
FRQVWDQWýFXUUHQWýVLQNïý7KLVýXVHVýDQý1ðFKDQQHOý
026)(7ñý4çñýFRQWUROOHGýE\ýDQýRSHUDWLRQDOý
DPSOLILHUñý,&êã%ïý5éìýDQGý5éëýDUHýWKHýFXUUHQWý
VHQVHýUHVLVWRUVýWKDWýDOORZýWKHýRSýDPSýWRýVHWýWKHý
FXUUHQWïý7KHýQRPLQDOýGLVFKDUJHýFXUUHQWýLVý
éíí P$ï

7KHýPLFURSURFHVVRUýQHHGVýWRýEHýDEOHýWRý
PRQLWRUýWKHýEDWWHU\ýYROWDJHïý$ýFRDUVHýYROWDJHýLVý
SURYLGHGýE\ýWKHýYROWDJHýGLYLGHUý5éåñý5éäýDQGý
5èíïý7KLVýYROWDJHýGLYLGHUýEULQJVýWKHýUDQJHýRIý
EDWWHU\ýYROWDJHýLQWRýWKHýVDPHýUDQJHýDVýWKHý
PLFURSURFHVVRUý$î'ýLQSXWýõíðèý9ôïý7KLVý
HQDEOHVýWKHýPLFURSURFHVVRUýWRýPRQLWRUýWKHý
JHQHUDOýEDWWHU\ýYROWDJHïý$QýH[SDQGHGýEDWWHU\ý
YROWDJHýLQWHUIDFHýLVýEDVHGýDURXQGýRSHUDWLRQDOý
DPSOLILHUý,&êã&ïý,WýH[SDQGVýDýVPDOOýZLQGRZýRIý
EDWWHU\ýYROWDJHýRYHUýWKHýUDQJHýRIýWKHýPLFURð
SURFHVVRUý$î'ýLQSXWïý7KLVýHQDEOHVýWKHýPLFURð
SURFHVVRUýWRýGHWHFWýVPDOOýFKDQJHVýLQýEDWWHU\ý
YROWDJHýDQGýDFFXUDWHO\ýSLFNýZKHQýWKHýEDWWHU\ý
YROWDJHýGURSVýEHORZýSHDNï

7KHýLQWHUIDFHýWRýWKHýEDWWHU\ýLVýWKURXJKýIRXUý
FRQWDFWVñýSRVLWLYHýõò%$77ôñýWHPSHUDWXUHý
õ7(03ôñýFDSDFLW\ýõ&$3ôýDQGýJURXQGýõ*1'ôïý
7KHýSRVLWLYHýDQGýJURXQGýFRQWDFWVýDUHýWKHýPDLQý
FRQQHFWLRQVýIRUýFKDUJLQJïý,QýWKHýEDWWHU\ýSDFNñý
WKHýWHPSHUDWXUHýFRQWDFWýLVýFRQQHFWHGýWRý
JURXQGýYLDýDýWKHUPLVWRUïý7KLVýDOORZVýWKHýFKDUJð
HUýWRýPRQLWRUýWKHýWHPSHUDWXUHýRIýWKHýEDWWHU\ý
DQGýLIýWKHýEDWWHU\ýWHPSHUDWXUHýLVýRXWVLGHýWKHý
UDQJHýòè�&ýWRýòéí�&ñýWKHýFKDUJHUýZLOOýQRWý
FKDUJHýWKHýEDWWHU\ïý7KHýFKDUJHUVýDOVRýXVHVýWKHý
WHPSHUDWXUHýOLQHýIRUýGHWHFWLQJýWKHýSUHVHQFHýRIý
DýEDWWHU\âýIRUýH[DPSOHñýGHWHFWLQJýZKHWKHUýWKHý
EDWWHU\ýKDVýEHHQýLQVHUWHGýRUýUHPRYHGýIURPýWKHý
FKDUJHUïý,QýWKHýEDWWHU\ýSDFNñýWKHýFDSDFLW\ý
FRQWDFWýLVýFRQQHFWHGýWRýJURXQGýYLDýDýUHVLVWRUïý,Iý
WKHUHýLVýDýFDSDFLWRUýLQýSDUDOOHOýZLWKýWKHýFDSDFLW\ý
UHVLVWRUñýWKHQýWKHýUHVXOWLQJýWLPHýFRQVWDQWý
LQGLFDWHVýWRýWKHýFKDUJHUýWKDWýWKHýEDWWHU\ýSDFNýLVý
1L0+ïý&RQVHTXHQWO\ñýEDWWHU\ýSDFNVýWKDWýGRý
QRWýKDYHýDýFDSDFLWRUýLQýSDUDOOHOýZLWKýWKHýFDSDFð
LW\ýUHVLVWRUýDUHýFRQVLGHUHGýWRýEHý1L&Gï

Software operation

7KHýFKDUJLQJýVHTXHQFHýLVýDVýIROORZVï

■ EDWWHU\ýIODWýFKHFNâ

■ EDWWHU\ýW\SHýGHWHFWLRQâ

■ EDWWHU\ýRSHQýFLUFXLWýWHVWâ

■ EDWWHU\ýGHDGýVKRUWýFLUFXLWýWHVWâ

■ EDWWHU\ýVKRUWýFLUFXLWýWHVWâ

■ EDWWHU\ýWHPSHUDWXUHýWHVWâ

■ EDWWHU\ýGLVFKDUJHýõRSWLRQDOôâ

■ IDVWýFKDUJHâ

■ WULFNOHýFKDUJHâ

■ VWDQGE\ýFKDUJHï

:KHQýWKHýSUHVHQFHýRIýDýEDWWHU\ýKDVýEHHQý
GHWHFWHGñýWKHýFKDUJHUýFRQGXFWVýDýEDWWHU\ýIODWý
FKHFNýWRýGHWHUPLQHýWKHýIODWQHVVýRIýWKHýEDWWHU\ïý

%DWWHU\ýW\SHýGHWHFWLRQýLVýXVHGýWRýGHWHUPLQHýLIý
WKHýEDWWHU\ýSDFNýLVý1L&GýRUý1L0+ïý7KHýFKDUJHUý
WKHQýH[HFXWHVýWKHýEDWWHU\ýIDXOWýWHVWVýWRýFKHFNý
IRUýGHIHFWVýLQýWKHýEDWWHU\ïý)DLOXUHýRIýDQ\ýWHVWý
UHVXOWVýLQýDýEDWWHU\ýIDXOWýLQGLFDWLRQýDQGýWHUPLð
QDWHVýWKHýFKDUJHýVHTXHQFHïý

7KHýEDWWHU\ýRSHQýFLUFXLWýWHVWýDSSOLHVýFKDUJHý
FXUUHQWýIRUýìýVHFRQGýDQGýFKHFNVýWRýVHHýLIýWKHý
EDWWHU\ýSDFNýLVýRSHQýFLUFXLWýõWKHýEDWWHU\ýYROWDJHý
LVýEHORZýDQýXSSHUýOLPLWôïý

7KHýEDWWHU\ýGHDGýVKRUWýFLUFXLWýWHVWýDSSOLHVý
FKDUJHýFXUUHQWýIRUýêýVHFRQGVýWRýFKHFNýWKDWýWKHý
EDWWHU\ýLVýQRWýDýGLUHFWýVKRUWýEHWZHHQýLWVý
SRVLWLYHýWHUPLQDOýDQGýJURXQGïý

7KHýEDWWHU\ýVKRUWýFLUFXLWýWHVWýDSSOLHVýFKDUJHý
FXUUHQWýIRUýìäýVHFRQGVýDQGýFKHFNVýWRýVHHýLIýWKHý
EDWWHU\ýYROWDJHýLVýVXIILFLHQWO\ýKLJKýWRýVWDUWý
FKDUJLQJïý

7KHýEDWWHU\ýWHPSHUDWXUHýWHVWýFKHFNVýWRýVHHý
ZKHWKHUýWKHýLQWHUQDOýEDWWHU\ýWHPSHUDWXUHýLVý
ZLWKLQýWKHýUHTXLUHGýOLPLWVýRIýòè�&ýWRýòéí�&ï

2QFHýWKHýEDWWHU\ýIDXOWýWHVWVýKDYHýEHHQýVXFFHVVð
IXOO\ýSDVVHGñýWKHýFKDUJHUýFDQýHQWHUýHLWKHUýWKHý
IDVWýFKDUJHýRUýGLVFKDUJHïý,IýWKHýXVHUýKDVýSUHVVHGý
WKHýGLVFKDUJHýEXWWRQñýWKHQýWKHýFKDUJHUýZLOOý
E - 8 Battery packs and chargers 11/98 IPN: 449-51000-01



HQWHUýDýGLVFKDUJHýF\FOHâýRWKHUZLVHñýLWýZLOOýHQWHUý
WKHýIDVWýFKDUJHýF\FOHïý7KHýGLVFKDUJHýF\FOHý
GUDLQVýWKHýEDWWHU\ýWRýDýORZHUýOLPLWñýWKHQýWKHýIDVWý
FKDUJHýF\FOHýLVýLQLWLDWHGïý%\ýGLVFKDUJLQJýWKHý
EDWWHU\ýSULRUýWRýFKDUJLQJñýWKHýKHDOWKýRIýWKHý
EDWWHU\ýFDQýEHýPDLQWDLQHGýDWýLWVýRSWLPXPý
OHYHOï

'XULQJýWKHýIDVWýFKDUJHýF\FOHñýWKHýEDWWHU\ýLVý
FKDUJHGýZLWKýDýFRQVWDQWýFXUUHQWýXQWLOýRQHýRIý
WKHýHQGðRIðFKDUJHýõ(2&ôýFRQGLWLRQVýLVýPHWïý
7KLVýUHTXLUHVýWKHýPRQLWRULQJýRIýEDWWHU\ý
WHPSHUDWXUHýDQGýYROWDJHñýDQGýFKDUJHýWLPHï

,IýWKHýHQGýRIýWKHýIDVWýFKDUJHýWLPHRXWýSHULRGýLVý
UHDFKHGýDQGýWKHýEDWWHU\ýYROWDJHýLVýQRWýDERYHýDý
PLQLPXPýWKUHVKROGñýWKHQýIDVWýFKDUJHýLVýWHUPLð
QDWHGýDQGýDýIDXOW\ýEDWWHU\ýLQGLFDWLRQýLVýJLYHQï

'XULQJýIDVWýFKDUJHñýWKHýH[SDQGHGýEDWWHU\ý
YROWDJHýLQWHUIDFHýLVýPRQLWRUHGýIRUýWUDQVLHQWVïý,Iý
DýWUDQVLHQWýLVýGHWHFWHGñýWKHQýDOOý(2&ýFRQGLð
WLRQVñýH[FHSWýWLPHRXWñýDUHýGLVDEOHGýIRUýçíý
VHFRQGVï

:KHQýDQý(2&ýFRQGLWLRQýLVýVXFFHVVIXOO\ýPHWñý
WKHýFKDUJHUýHQWHUVýWULFNOHýFKDUJHñýZKLFKýSXOVHVý
WKHýFKDUJHýFXUUHQWýWRýJLYHýDýORZýDYHUDJHý
FXUUHQWïý1L&GýEDWWHULHVýDUHýWULFNOHýFKDUJHGý
ZLWKýDýFXUUHQWýRIýììèýP$ýIRUýçíýPLQXWHVñýDQGý
1L0+ýEDWWHULHVýDUHýWULFNOHýFKDUJHGýZLWKýDý
FXUUHQWýRIýèíýP$ýIRUýìëíýPLQXWHVïý$IWHUýWULFNOHý
FKDUJHñýWKHýFKDUJHUýHQWHUVýVWDQGE\ýFKDUJHñý
ZKLFKýSXOVHVýWKHýFKDUJHýFXUUHQWýDWýDýUHGXFHGý
UDWHýXQWLOýWKHýEDWWHU\ýLVýUHPRYHGïý,IýWKHýWRWDOý
FKDUJHýWLPHýZDVýOHVVýWKDQýìíýPLQXWHVñýWKHý
FKDUJHUýVNLSVýWULFNOHýFKDUJHýDQGýJRHVýVWUDLJKWý
LQWRýVWDQGE\ýFKDUJHïý,IýGXULQJýWULFNOHýRUýVWDQGð
E\ýFKDUJHýWKHýEDWWHU\ýYROWDJHýIDOOVýWRýWKHý
GLVFKDUJHGýEDWWHU\ýWKUHVKROGñýWKHýFKDUJHUý
UHVWDUWVýWKHýFKDUJHýF\FOHýDVýLIýWKHýEDWWHU\ýKDVý
MXVWýEHHQýLQVHUWHGï

$QýDQDO\VHîFRQGLWLRQýPRGHýLVýDYDLODEOHýWRý
FKHFNýWKHýKHDOWKýRIýDýEDWWHU\ïý,IýWKHýXVHUýLQVHUWVý
DýEDWWHU\ýZKLOHýKROGLQJýGRZQýWKHýGLVFKDUJHý
EXWWRQñýWKHýFKDUJHUýZLOOýHQWHUýWKHýDQDO\VHî
FRQGLWLRQýPRGHïý,QýWKLVýPRGHñýWKHýEDWWHU\ýZLOOý
EHýGLVFKDUJHGýDQGýFKDUJHGýDýQXPEHUýRIýWLPHVïý
1L&GýEDWWHULHVýJRýWKURXJKýWKUHHýGLVFKDUJHî
FKDUJHýF\FOHVñýZKLOHý1L0+ýEDWWHULHVýJRý

WKURXJKýWZRýGLVFKDUJHîFKDUJHýF\FOHVïý7KHýODVWý
GLVFKDUJHýVWDJHýLVýWLPHGýDQGýLIýWKHýGLVFKDUJHý
WLPHýLVýOHVVýWKHQýìëíýPLQXWHVýIRUý1L&GýEDWWHUð
LHVýRUýìåíýPLQXWHVýIRUý1L0+ýEDWWHULHVñýDýFDSDFð
LW\ýIDXOWýZLOOýEHýLQGLFDWHGñýDQGýWKHýEDWWHU\ýZLOOý
UHPDLQýGLVFKDUJHGïý,IýWKHýFDSDFLW\ýLVýVDWLVIDFWRð
U\ñýWKHýEDWWHU\ýZLOOýFKDUJHýDVýQRUPDOï

Using the fast charger

)DVWýFKDUJHUýLQGLFDWRUVýDUHýGHVFULEHGýLQý7DEOHý
(ðêï

Table E-3: Fast charger indicators

Charging the battery using the fast 
charger

7KHýIDVWýFKDUJHUýZLOOýFKDUJHýWKHýEDWWHU\ýZKHQý
WKHýUDGLRýLVýRQñýEXWýWKHýEDWWHU\ýZLOOýFKDUJHý
IDVWHUýLIýWKHýUDGLRýLVýWXUQHGýRIIïý7KHýEDWWHU\ýFDQý
EHýUHFKDUJHGýDWWDFKHGýWRýWKHýUDGLRýRUýDVýDý
VHSDUDWHýXQLWï

,QVHUWýWKHýEDWWHU\îUDGLRýLQWRýWKHýFKDUJHUïý7KHý
LQGLFDWRUýZLOOýJORZýDPEHUýIRUýWKUHHýVHFRQGVñý
WKHQýUHGïý,IýWKHýLQGLFDWRUýGRHVýQRWýJORZýUHGñý
PDNHýVXUHýWKHýEDWWHU\îUDGLRýLVýVHDWHGýSURSHUO\ý
DQGýWKHýFKDUJHUýLVýSOXJJHGýLQýFRUUHFWO\ïý,IýWKHý
EDWWHU\ýLVýWRRýKRWýRUýWRRýFROGñýWKHýLQGLFDWRUýZLOOý
UHPDLQýDPEHUýXQWLOýWKHýEDWWHU\ýWHPSHUDWXUHýLVý
ZLWKLQýWKHýVDIHýUDQJHýIRUýUHFKDUJLQJýõè�&ýWRý
éí�&ôï

Indicator Meaning

steady green battery charging

steady green battery charged

steady amber charge suspended until battery tem-
perature is within correct range

flashing red battery not seated properly in the 
charger, contacts dirty or battery 
faulty

flashing green battery being discharged

flashing amber battery below optimum capacity
11/98 IPN: 449-51000-01 Battery packs and chargers E - 9



&KDUJHýWLPHVýDUHã

■ XSýWRýì½ýKRXUVýIRUýWKHýììííýP$Ký1L&Gý
EDWWHU\â

■ XSýWRýëýKRXUVýIRUýWKHýìèííýP$Ký1L&Gý
EDWWHU\âýDQG

■ XSýWRýëý½ýKRXUVýIRUýWKHý1L0+ýEDWWHU\ï

2QFHýWKHýEDWWHU\ýLVýIXOO\ýFKDUJHGñýWKHýLQGLFDWRUý
ZLOOýFKDQJHýIURPýUHGýWRýJUHHQïý$WýWKLVýSRLQWñýLWý
LVýUHFRPPHQGHGýWKDWýWKHýEDWWHU\ýEHýOHIWýLQýWKHý
FKDUJHUýIRUýDýIXUWKHUýìýWRýëýKRXUVñýWRýHQVXUHý
PD[LPXPýEDWWHU\ýFKDUJHïý/HDYLQJýWKHýEDWWHU\ý
LQýWKHýFKDUJHUýRQFHýLWýLVýIXOO\ýFKDUJHGýGRHVýQRWý
GDPDJHýWKHýEDWWHU\ï

Conditioning the battery with the fast 
charger

)RUýEHVWýSHUIRUPDQFHñýWKHýEDWWHU\ýVKRXOGýEHý
FRQGLWLRQHGýZHHNO\ýXVLQJýWKHýIDVWýFKDUJHUïý
&RQGLWLRQLQJýWKHýEDWWHU\ýWDNHVýDERXWýHLJKWý
KRXUVñýGHSHQGLQJýRQýKRZýPXFKýXVHýLWýKDVýKDGï

7RýFRQGLWLRQýWKHýEDWWHU\ñýWXUQýRIIýWKHýUDGLRïý
,QVHUWýWKHýEDWWHU\îUDGLRýLQWRýWKHýIDVWýFKDUJHUý
WKHQýSUHVVýWKHýGLVFKDUJHýEXWWRQýXQWLOýWKHýLQGLFDð
WRUýIODVKHVýJUHHQïý7KHýLQGLFDWRUýZLOOýIODVKýJUHHQý
ZKLOHýWKHýEDWWHU\ýLVýEHLQJýGLVFKDUJHGïý2QFHýWKHý
EDWWHU\ýLVýGLVFKDUJHGñýLWýZLOOýFKDUJHýQRUPDOO\ï

Conditioning/analysing the battery with 
the fast charger

&RQGLWLRQLQJîDQDO\VLQJýWKHýEDWWHU\ýZLWKýWKHý
IDVWýFKDUJHUýZLOOýSXWýWKHýEDWWHU\ýWKURXJKýDý
QXPEHUýRIýFRQGLWLRQLQJýF\FOHVýDQGýZLOOýFKHFNý
WKHýEDWWHU\ªVýFDSDFLW\ýRQýWKHýODVWýF\FOHï

7RýFRQGLWLRQîDQDO\VHýWKHýEDWWHU\ñýWXUQýRIIýWKHý
UDGLRïý3UHVVýDQGýKROGýWKHýGLVFKDUJHýEXWWRQý
ZKLOHýLQVHUWLQJýWKHýEDWWHU\îUDGLRïý&RQWLQXHý
KROGLQJýWKHýGLVFKDUJHýEXWWRQâýWKHýLQGLFDWRUý
ZLOOýJORZýDPEHUýIRUýWKUHHýVHFRQGVñýDQGýWKHQý
ZLOOýIODVKýJUHHQïý:KHQýWKHýLQGLFDWRUýIODVKHVý
JUHHQñýUHOHDVHýWKHýGLVFKDUJHýEXWWRQïý

7KHýFRQGLWLRQîDQDO\VHýF\FOHýZLOOýWDNHýDSSUR[Lð
PDWHO\ýìçýKRXUVï

2QFHýFKDUJHGñýWKHýFKDUJHUªVýLQGLFDWRUýZLOOýJORZý
JUHHQýLIýWKHýEDWWHU\ýLVýLQýJRRGýFRQGLWLRQïý7KHý
LQGLFDWRUýZLOOýIODVKýDPEHUýLIýWKHýEDWWHU\ýLVý

EHORZýLWVýRSWLPXPýFDSDFLW\âýFRQVXOWý\RXUý7DLWý
GHDOHUï

Repairing the fast charger

7KHýDVVHPEO\ýRIýWKHýIDVWýFKDUJHUýLVýVKRZQýLQý
)LJXUHý(ðêïý

'HSUHVVýWKHýUHOHDVHýWDEýLQýWKHýEDVHýRIýWKHýFKDUJð
HUýXVLQJýWKHýHQGýRIýDýIODWðEODGHGýVFUHZGULYHUïý
+ROGLQJýWKHýOHYHUýLQñýJHQWO\ýSXOOýWKHýERG\ýDZD\ý
IURPýWKHýEDVHïý/LIWýRXWýWKHý3&%ïý

5HSODFHýWKHýEDWWHU\ýFRQWDFWVñýWKHýWDFWýVZLWFKý
DQGýWKHý'&ýMDFNñýLIýQHFHVVDU\ï

Replacing the spring contacts

1RWHýWKDWýLQýVRPHýHDUOLHUýFKDUJHUVñýWKHýWZRý
RXWHUýFRQWDFWVýDUHýWKHýVDPHýW\SHýDVýWKHýWZRý
LQQHUýFRQWDFWVïý,IýWKLVýLVýWKHýFDVHñýWKHýWZRýRXWHUý
KROHVýPXVWýEHýGULOOHGýRXWýWRýëïëýPPýWRýDFFRPð
PRGDWHýWKHýODUJHUýQHZýSRVLWLYHýDQGýQHJDWLYHý
VSULQJýFRQWDFWVïý)LJXUHý(ðéýVKRZVýWKHýFKDUJHUý
3&%ýZLWKýWKHýORFDWLRQýRIýWKHýGLIIHUHQWýVSULQJý
FRQWDFWVýLQGLFDWHGï

5HPRYHýWKHýIDXOW\ýFRQWDFWVýZLWKýDýVROGHULQJý
LURQýDQGýGLVFDUGïý:KHQýSODFLQJýWKHýUHSODFHð
PHQWýFRQWDFWñýLWýPXVWýQRWýEHýEHQWýRUýRWKHUZLVHý
GDPDJHGïý6ROGHUýWKHýUHSODFHPHQWýFRQWDFWýLQý
SODFHýXVLQJýDýKHDY\ðWLSýVROGHULQJýLURQýõHïJïý
:HOOHUýë37&&åýWLSôïý+ROGýRQWRýWKHýFRQWDFWý
ZLWKýDýSDLUýRIýSOLHUVýDQGýDSSO\ýVROGHUýWRýWKHý
3&%ñýUDWKHUýWKDQýWRýWKHýFRQWDFWñýWRýDYRLGý
FRQWDFWýGDPDJHïý

Replacing the discharge tact switch

5HPRYHýWKHýWDFWýVZLWFKýXVLQJýDýGHVROGHULQJý
VWDWLRQýRUýVROGHUZLFNïý3ODFHýWKHýQHZýSDUWýRQýWKHý
ERDUGýDQGýVROGHUýLWýLQýSODFHýXVLQJýDýPHGLXPðWLSý
VROGHULQJýLURQýõHïJïý:HOOHUý37$æýWLSôï

Replacing the DC jack

5HPRYHýWKHý'&ýMDFNýXVLQJýDýGHVROGHULQJýVWDWLRQý
RUýVROGHUZLFNïý7KHUHýLVýDýORWýRIýVROGHUýRQýERWKý
VLGHVýRIýWKHýERDUGñýVRýEHýVXUHýWRýUHPRYHýLWýDOOïý

3ODFHýWKHýQHZýSDUWýRQýWKHýERDUGýDQGýVROGHUýLWýLQý
SODFHýXVLQJýDýKHDY\ðWLSýVROGHULQJýLURQýõHïJïý
:HOOHUýë37&&åýWLSôï
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Figure E-3: Assembly of the desktop fast charger

Reassembling the charger

5HIHUýWRý)LJXUHý(ðêïý

+ROGýWKHýERG\ýRIýWKHýFKDUJHUýXSVLGHýGRZQýDQGý
LQVHUWýWKHýGLVFKDUJHýEXWWRQýDQGýWKHýOLJKWýSLSHâý
ERWKýSDUWVýVHOIðRULHQWïý3ODFHýWKHý3&%ýVRýLWýUHVWVý
RQýWKHýORFDWLRQýSLQVïý$WWDFKýWKHýEDVHýDWýWKHý
IURQWýHGJHñýDQGýFOLSýLWýGRZQýDWýWKHýEDFNï

Figure E-4: The fast charger PCB, showing the loca-
tion of the different spring contacts

1

2

3

4

5

6 8

7
9

charger base

access to the release tab

PCB

DC jack

charger top

discharge button

fit discharge button here

light pipe

fit light pipe here

1

2

3

4

5

6

7

8

9

Capacity and 
temperature 
contacts

–ve and +ve
contacts
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Desktop trickle charger

7KHý7DLWý2UFDýGHVNWRSýWULFNOHýFKDUJHUýFDQý
FKDUJHýDýììííýP$KýRUýìèííýP$Ký1L&GýEDWWHU\ý
RYHUQLJKWïý,WýLVýGHVLJQHGýWRýSURYLGHýDSSUR[Lð
PDWHO\ýìéèíýP$KýRIýFKDUJHýLQýDýìçýKRXUý
SHULRGïý7KXVýERWKýììííýP$KýRUýìèííýP$Ký
1L&GýEDWWHULHVýFDQýEHýFKDUJHGïý6LPSOHýSURWHFð
WLRQýRIýWKHýUDGLRýLVýSURYLGHGýLQýWKHýIRUPýRIýDQý
RSHQýFLUFXLWýYROWDJHýOLPLWýDVýZHOOýDVýVKRUWý
FLUFXLWýSURWHFWLRQï

)LJXUHý(ðèýVKRZVýWKHýFKDUJHUýFXUUHQWýSURILOHïý
)LJXUHý(ðçýVKRZVýWKHýFLUFXLWýGLDJUDPýIRUýWKHý
WULFNOHýFKDUJHUïý

Trickle charger operation

:KHQýWKHýEDWWHU\ýYROWDJHýLVýDERYHýDSSUR[Lð
PDWHO\ýåý9ñýWKHýFKDUJHýFXUUHQWýLVýLQYHUVHO\ý
SURSRUWLRQDOýWRýWKHýEDWWHU\ýYROWDJHïý7KLVý
FKDUDFWHULVWLFýLVýSURGXFHGýE\ý4ìííñý4ìíìýDQGý
4ìíëïý7KHýFKDUJHýFXUUHQWýLVýGHWHUPLQHGýE\ýWKHý
FXUUHQWýWKURXJKý5ìíéñýZKLFKýLVýVHWýE\ý4ìíëñýLWVý
HPLWWHUýUHVLVWRUVýDQGýWKHýUHIHUHQFHýYROWDJHïý7KHý
VORSHýRIýWKHýFXUYHýLVýGHWHUPLQHGýE\ý4ìíìýDQGý
5ìíçïý7KHýUHIHUHQFHýYROWDJHýLVýSURYLGHGýE\ýDQý
åïëý9ý=HQHUýGLRGHýõ'ìííôï

:KHQýWKHýEDWWHU\ýYROWDJHýLVýEHORZýDSSUR[Lð
PDWHO\ýåý9ñýWKHýFKDUJHýFXUUHQWýLVýSURSRUWLRQDOý
WRýWKHýEDWWHU\ýYROWDJHïý7KLVýLVýDFFRPSOLVKHGýE\ý
XVLQJý4ìíêýWRýFKDQJHýWKHýUHIHUHQFHýYROWDJHýLQý
SURSRUWLRQýWRýWKHýEDWWHU\ýYROWDJHïý7KLVýFKDQJð
HVýWKHýFXUUHQWýWKURXJKý5ìíéñýZKLFKýFKDQJHVý
WKHýFKDUJHýFXUUHQWñýDVýGHVLUHGï

7KHýPD[LPXPýYROWDJHýDYDLODEOHýIURPýWKHýWULFNð
OHýFKDUJHUýLVýOLPLWHGýWRýOHVVýWKDQýìíïèý9ýE\ý
5ìììñýLQýFRQMXQFWLRQýZLWKý4ìíìñýVRýWKDWýWKHý
UDGLRýFDQýQRWýEHýGDPDJHGýLIýWKHýEDWWHU\ýJRHVý
RSHQýFLUFXLWïý,IýWKHýEDWWHU\ýJRHVýVKRUWýFLUFXLWñý
WKHQý4ìíëýLVýKHOGýRIIýE\ý4ìíêýDQGýWKXVý4ìííý
LVýRIIñýDQGýWKHUHýLVýQHJOLJLEOHýFKDUJHýFXUUHQWï

2QýVWDUWXSñýWKHýVWDWHýRIýWKHýFKDUJHUýLVýVLPLODUýWRý
WKDWýZKHQýWKHýFKDUJHUýRXWSXWýLVýVKRUWHGïý:KHQý
SRZHUýLVýDSSOLHGñý9,1ýVWDUWVýWRýULVHýDQGýWKHý

HPLWWHUýYROWDJHýRIý4ìíêýULVHVïý+RZHYHUñýWKHý
EDVHýRIý4ìíêýLVýVWLOOýDWý]HURýYROWVñýVRý4ìíêýVWDUWVý
WRýWXUQýRQïý:KHQý4ìíêýLVýRQñýLWýZLOOýPDLQWDLQý
4ìíëýRIIýDQGýKHQFHý4ìííýZLOOýDOVRýVWD\ýRIIïý
7KXVýZKHQý9,1ýKDVýULVHQýWRýLWVýILQDOýYDOXHñýWKHý
FLUFXLWýLVýLQýDQýRIIýVWDWHñýJLYLQJýQHJOLJLEOHý
RXWSXWýYROWDJHýDQGýFKDUJHýFXUUHQWïý

,QýRUGHUýWRýDFWLYDWHýWKHýFLUFXLWñýDýPLQLPXPý
YROWDJHýRIýDSSUR[LPDWHO\ýëïçý9ýõDýEDWWHU\ôý
PXVWýEHýFRQQHFWHGýWRýWKHýFLUFXLWýWRýFKDUJHý
&ìíìýDQGýWXUQý4ìíêýRIIñýWKXVýWXUQLQJýRQýWKHý
FKDUJHUï

7KHý/('ýLVýRQýZKHQHYHUýWKHUHýLVýVXIILFLHQWý
FKDUJHýFXUUHQWïý,WVýEULJKWQHVVýLVýSURSRUWLRQDOý
WRýWKHýFKDUJHýFXUUHQWýSURILOHñýDQGýLWVýWXUQðRQý
DQGýWXUQðRIIýWKUHVKROGVýDUHýGHWHUPLQHGýE\ý
5ìíèïý7KXVýWKHý/('ýLVýRQýXQGHUýQRUPDOýFKDUJð
LQJñýGLPVýZKHQýWKHýEDWWHU\ýDSSURDFKHVýIXOOý
FKDUJHýDQGýLVýRIIýXQGHUýIDXOWîQRýFKDUJHýFRQGLð
WLRQVïý

Figure E-5: Tait Orca desktop trickle charger current 
charge profile
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Figure E-6: Circuit diagram of the Tait Orca desktop trickle charger

Using the trickle charger

7KHýWULFNOHýFKDUJHUýLVýQRWýUHFRPPHQGHGýIRUý
1L0+ýEDWWHU\ýSDFNVñýDVýWKH\ýFDQýWDNHýXSýWRýëéý
KRXUVýWRýFKDUJHýIXOO\ýDQGýWKHýRYHUDOOýOLIHWLPHýRIý
\RXUýEDWWHU\ýPD\ýEHýUHGXFHGïý8VHýDýIDVWýFKDUJð
HUýLQVWHDGï

7KHýEDWWHU\ýFDQýEHýUHFKDUJHGýDWWDFKHGýWRýWKHý
UDGLRýRUýDVýDýVHSDUDWHýXQLWïý7RýFKDUJHýWKHý
EDWWHU\ýSDFNýXVLQJýWKHýWULFNOHýFKDUJHUñýPDNHý
VXUHýWKHýUDGLRýLVýWXUQHGýRIIïý,QVHUWýWKHýEDWWHU\î
UDGLRýLQWRýWKHýFKDUJHUïý0DNHýVXUHýWKHýLQGLFDWRUý
RQýWKHýFKDUJHUýJORZVýUHGïý,IýWKHýLQGLFDWRUýGRHVý
QRWýJORZýUHGñýFKHFNýWKDWýWKHýEDWWHU\îUDGLRýLVý
VHDWHGýSURSHUO\ýDQGýWKHýFKDUJHUýLVýSOXJJHGýLQý
FRUUHFWO\ïý7KHýLQGLFDWRUýZLOOýUHPDLQýUHGýXQWLOý
WKHýUDGLRýLVýUHPRYHGýIURPýWKHýFKDUJHUïý

7KHýEDWWHU\ýZLOOýEHýIXOO\ýFKDUJHGýLQýDERXWýìçý
KRXUVïý/HDYHýWKHýEDWWHU\ýLQýWKHýFKDUJHUýXQWLOýLWý

LVýQH[WýQHHGHGâýKRZHYHUñýOHDYLQJýWKHýEDWWHU\ýLQý
WKHýFKDUJHUýIRUýORQJHUýWKDQýëéýKRXUVýLVýQRWý
UHFRPPHQGHGï

Repairing the trickle charger

)RUýLQVWUXFWLRQVýRQýUHSDLULQJýWKHýWULFNOHýFKDUJð
HUñýUHIHUýWRýWKRVHýIRUýUHSDLULQJýWKHýGHVNWRSýIDVWý
FKDUJHUï

VIN = 12-18 VDC from T952-0X2
plug pack (12 VDC @ 1 A)
Dropout voltage = 11.5 V
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Multi-charger

7KHýPXOWLðFKDUJHUýõ723$ð&+ðêííôýLVýPDGHýXSý
RIýVL[ýGHVNWRSýIDVWýFKDUJHUVýWKDWýRSHUDWHý
LQGHSHQGHQWO\ýRIýRQHýDQRWKHUïý(DFKý
PXOWLFKDUJHUý3&%ýKDVýDQýDGGLWLRQDOýGLRGHï

Multi-charger operation

7KHýRSHUDWLRQýRIýWKHýPXOWLðFKDUJHUýLVýWKHýVDPHý
DVýWKDWýRIýWKHýGHVNWRSýIDVWýFKDUJHUï

Figure E-7: The Tait Orca six-way 
multi-charger
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Interfacing non-Tait accessories
FP
7KLVýSDUWýGHVFULEHVýKRZýWRýLQWHUIDFHýQRQð7DLWýDFFHVVRULHVï

7ZRýW\SHVýRIýDFFHVVRU\ýFRQQHFWRUVýDUHýDYDLODEOHýIRUý7DLWý2UFDý
KDQGSRUWDEOHVñýWKHý7DLWý2UFDýDFFHVVRU\ýFRQQHFWRUýDQGýWKHýæïèýPPý
DFFHVVRU\ýDGDSWRUï

,QVWUXFWLRQVýDUHýSURYLGHGýIRUýFRQQHFWLQJýQRQð7DLWýDFHVVRULHVý
XVLQJýWKHý7DLWý2UFDýDFFHVVRU\ýFRQQHFWRUïý$ýEULHIýGHVFULSWLRQýRIýWKHý
æïèýPPýDFFHVVRU\ýDGDSWRUýLVýDOVRýSURYLGHGï

$ýOLVWýRIýDXGLRýDFFHVVRULHVýFXUUHQWO\ýDYDLODEOHýIRUýXVHýZLWKý7DLWý
2UFDýKDQGSRUWDEOHVýLVýIRXQGýLQý7DEOHý$ðìñýRQýSDJHý$ðæï

Contents

7DLWý2UFDýDFFHVVRU\ýFRQQHFWRU7DLWý2UFDýDFFHVVRU\ýFRQQHFWRU7DLWý2UFDýDFFHVVRU\ýFRQQHFWRU7DLWý2UFDýDFFHVVRU\ýFRQQHFWRUýýýý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï )ðê)ðê)ðê)ðê

6LJQDOVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï)ðê

$FFHVVRU\ýSRZHUýïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï )ðè

$FFHVVRU\ýIXQFWLRQýEXWWRQVý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï )ðè

&RQQHFWLQJýDQýDFFHVVRU\ý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï )ðç

0HFKDQLFDOýDVVHPEO\ýSURFHGXUHý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï)ðç

&RQQHFWLQJýDýKHDGVHWýXVLQJýWKHý7DLWý2UFDýDFFHVVRU\ýFRQQHFWRUý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïï )ðæ

æïèýPPýDFFHVVRU\ýDGDSWRUæïèýPPýDFFHVVRU\ýDGDSWRUæïèýPPýDFFHVVRU\ýDGDSWRUæïèýPPýDFFHVVRU\ýDGDSWRUýýýý ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï )ðå)ðå)ðå)ðå
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Tait Orca accessory connector

7KHý7DLWý2UFDýKDQGSRUWDEOHýKDVýDýYHUVDWLOHý
DFFHVVRU\ýLQWHUIDFHýRQýWKHýUHDUýRIýWKHýUDGLRýIRUý
FRQQHFWLQJýH[WHUQDOýDFFHVVRULHVñýVXFKýDVýVSHDNð
HUýPLFURSKRQHVýDQGýKHDGVHWVï

7KHý7DLWý2UFDýDFFHVVRU\ýFRQQHFWRUý3&%ýLVý
VKRZQýLQý)LJXUHý)ðìïý

7KHUHýDUHýWZRý7DLWýDFFHVVRU\ýFRQQHFWRUýNLWVý
DYDLODEOHýIRUý7DLWý2UFDýKDQGSRUWDEOHVã

■ $FFHVVRU\ý&RQQHFWRUý.LWýõ723$ð$$ðííçôâý
DQG

■ 5)ý$FFHVVRU\ý&RQQHFWRUý.LWýõ723$ð$$ð
ííæôï

(DFKýNLWýFRQWDLQVýWKHýDFFHVVRU\ýFRQQHFWRUý3&%ý
ZLWKýWKHýUHTXLUHGýSLQVýVROGHUHGýRQïý7KHýERDUGý
VXSSOLHGýZLWKý5)ý$FFHVVRU\ý&RQQHFWRUý.LWýKDVý
IRXUýDGGLWLRQDOýSLQVýIRUý5)ýDSSOLFDWLRQVï

7DEOHý)ðìýVKRZVýWKHýVLJQDOVýDYDLODEOHýDWýWKHý
DFFHVVRU\ýFRQQHFWRUïý$ýFLUFXLWýGLDJUDPýRIýWKHý
DFFHVVRU\ýFRQQHFWRUýLVýVKRZQýLQý)LJXUHý)ðëñý
DQGýWKHýVLJQDOVýDUHýGHVFULEHGýLQýWKHýIROORZLQJý
SDUDJUDSKVï

Signals

RX-DET-AF

7KHý5;ð'(7ð$)ýOLQHýFDUULHVýXQSURFHVVHGý
UHFHLYHýDXGLRýIURPýWKHýRXWSXWýRIýWKHýGHWHFWRUý,&ï

MOD-AUDIO

7KHý02'ð$8',2ýOLQHýLVýXVHGýGXULQJýFDOLEUDð
WLRQýWRýVHWýXSýWKHýPRGXODWLRQýEDODQFHýDQGýE\ý
VRPHýDFFHVVRULHVñýVXFKýDVýPRGHPVï

+7V5-ACC

7KHýòæ9èð$&&ýOLQHýVXSSOLHVýòæïèý9ýWRýDFFHVVRULHVïý

RXD

7KHý5;'ýOLQHýFDUULHVýGDWDýIURPýWKHýDFFHVVRU\ý
FRQQHFWRUýWRýWKHýFRQWUROOHUýGXULQJýWDVNVýVXFKý
DVýUDGLRýSURJUDPPLQJýDQGýFDOLEUDWLRQï

TXD

7KHý7;'ýOLQHýLVýDýGLJLWDOýGDWDýOLQHýIURPýWKHý
PLFURSURFHVVRUýDQGýFDUULHVýV\QFKURQRXVýGDWDý
IURPýWKHýFRQWUROOHUýWRýWKHýDFFHVVRU\ýFRQQHFWRUý
GXULQJýWDVNVýVXFKýDVýUDGLRýSURJUDPPLQJýDQGý
FDOLEUDWLRQï

Figure F-1: Tait Orca accessory connector PCB, 
showing I/O pads P1 to P16 and the location of 
spring probes 1 to 16
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SENSE-0/SENSE-1

6(16(ðíýDQGý6(16(ðìýOLQHVýDUHýXVHGýWRýGHWHFWý
DFFHVVRULHVïý

6(16(ðíýLVýXVHGýWRýWXUQýRIIýWKHýUDGLRªVýLQWHUQDOý
VSHDNHUïý7RýWXUQýRIIýWKHýLQWHUQDOýVSHDNHUñýWLHý
6(16(ðíýWRý*1'ýE\ýVKRUWLQJýOLQNýìýõ/.ìôïý7KHý
H[WHUQDOýVSHDNHUýRXWSXWVýDUHýDOZD\VýDFWLYHï

6(16(ðìýLVýXVHGýWRýSXWýWKHýUDGLRýLQý92;ýPRGHý
ZKHQýDQýH[WHUQDOýYRLFHðRSHUDWHGýVZLWFKýLVýXVHGý
WRýFRQWUROý(;7ð377ýõHïJïýLQýDýKDQGVIUHHýYHKLFOHý
NLWôïý7RýGRýWKLVñýWLHý6(16(ðìýWRý*1'ýE\ýVKRUWð
LQJýOLQNýëýõ/.ëôïý,IýWKHýUDGLRýLVýEHLQJýXVHGýLQý
92;ýPRGHýRQýDýFRQYHQWLRQDOýFKDQQHOñýWKHQý
(;7ð377ýZLOOýRQO\ýEHýVHQVHGýZKHQýLWýLVýQRWý
EXV\ïý,IýWKHýUDGLRýLVýEHLQJýXVHGýRQýDýWUXQNLQJý
QHWZRUNñýWKHQý(;7ð377ýZLOOýRQO\ýEHýVHQVHGý

ZKHQýLWýLVýRQýDýYDOLGýWUDIILFýFKDQQHOïý$ýWUXQNLQJý
FDOOýPXVWýEHýLQLWLDWHGýE\ýDQýLQWHUQDOýNH\ýRQýWKHý
UDGLRï

EXT-MIC

7KHý(;7ð0,&ýVLJQDOýLVýDQýDQDORJXHýLQSXWýIURPý
WKHýPLFURSKRQHýRIýDQýDFFHVVRU\ï

&RQQHFWLQJýDýPLFURSKRQHýWRý(;7ð0,&ý
DXWRPDWLFDOO\ýWXUQVýRIIýWKHýUDGLRªVýLQWHUQDOý
PLFURSKRQHï

EXT-PTT

7KHý(;7ð377ýLVýDQýDQDORJXHýVLJQDOýIURPýWKHý
DFFHVVRU\ýLQWHUIDFHýWRýWKHýFRQWUROýDUHDýDQGý
LQGLFDWHVýDQýH[WHUQDOýUHTXHVWýIRUý377ýDQGý
H[WHUQDOýIXQFWLRQýEXWWRQVï

Table F-1: Accessory connector signal descriptions

Signal Description Type Signal level
Output

impedance
/current

Input 
impedance

RX-DET-AF Unmuted receive audio Analogue audio 
1.15-1.6 VDC

53-225 mVrms 2.2 kΩ –

MOD-AUDIO Modulator input Analogue audio 0-4.8 Vpp 2.4 VDC – 470 Ω

+7V5-ACC* Accessory power DC supply 7.0 V* nominal

* Dependent on battery charge level.

20 mA (max) –

RXD Serial receive data CMOS high = 0
low = 1

– –

TXD Serial transmit data CMOS high = 0
low = 1

1 mA (max) –

SENSE-0 Accessory sense 
(internal speaker disable)

CMOS high = 1
low = 0

1 mA (max) –

SENSE-1 Accessory sense 
(VOX mode)

CMOS high = 1
low = 0

1 mA (max) –

EXT-MIC External microphone input 
(electret)

Analogue audio 11 mVpp (typical)
DC coupled

– 1 kΩ

EXT-PTT External push-to-talk input Analogue DC 0-5 V, PTT = 0 V – 27 kΩ

EXT-SPKR External speaker differential output Analogue audio ±6.5 Vpp 
differential

To drive 16 Ω 
differentially

–

EXT+SPKR External speaker differential output Analogue audio ±6.5 Vpp 
differential

To drive 16 Ω 
differentially

–

RF Accessory antenna connection Radio frequency Tx: 5 Wrms (max) 50 Ω –
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Figure F-2: Circuit
diagram of the Tait Orca
accessory connector
PCB for handportables

EXT-SPKR +/-

7KHý(;7ð63.5ýòîðýOLQHýFDQýEHýXVHGýWRýGULYHýDQý
H[WHUQDOýVSHDNHUïý1HLWKHUýWHUPLQDOýVKRXOGýEHý
JURXQGHGñýDVýWKHýRXWSXWýLVýGLIIHUHQWLDOï

GND

7KHý*1'ýSLQýLVýWKHýJURXQGýSRLQWýRIýWKHýDFFHVð
VRU\ýFRQQHFWRUï

RF

7KLVýSLQýSURYLGHVýDýFRQQHFWLRQýIRUýDFFHVVRULHVý
UHTXLULQJý5)ñýVXFKýDVýWKHý5)ýVSHDNHUýPLFURð
SKRQHïý:KHQýDQý5)ýDFFHVVRU\ýLVýFRQQHFWHGñý
WKHýPDLQýDQWHQQDýLVýVZLWFKHGýRXWï

Accessory power

7KHýæ9èð$&&ýVXSSO\ýLVýOLPLWHGýWRýëíýP$ý
PD[LPXPïý7KHýRXWSXWýYROWDJHýLWVHOIýZLOOý
FKDQJHýGHSHQGLQJýRQýWKHýEDWWHU\ýYROWDJHýOHYHOñý

DQGýWKHUHýZLOOýEHýVRPHýYROWDJHýGLIIHUHQWLDOý
EHWZHHQýWKHýEDWWHU\ýYROWDJHýDQGýæ9èð$&&ñý
GHSHQGLQJýRQýWKHýFXUUHQWýGUDZQýE\ýWKHýDFFHVð
VRU\ï

Accessory function buttons

7ZRýH[WHUQDOýIXQFWLRQýEXWWRQVýDUHýDYDLODEOHñý
%87721ðìýDQGý%87721ðëï

7KHýVHQVLQJýRIýWKHýH[WHUQDOýIXQFWLRQýEXWWRQVýLVý
GHWHUPLQHGýE\ýDýYROWDJHýGLYLGHUýRQý(;7ð377ïý
7KLVýFRQVLVWVýRIýDýëæýNΩýSXOOýXSýWRýèý9ýLQVLGHý
WKHýUDGLRýDQGýDýSXOOýGRZQýUHVLVWRUýRQýWKHýDFFHVð
VRU\ý3&%ïý7KHýUHVLVWRUýSXOOýGRZQVýIRUý
%87721ðìýDQGý%87721ðëýDUHýDVýIROORZVã

■ 377ýIXQFWLRQãýUHVLVWRUýSXOOýGRZQýíýΩñý
YROWDJHýOHYHOýRQý(;7ð377ýLVýíý9â

■ %87721ðìýIXQFWLRQãýUHVLVWRUýSXOOýGRZQý
ìëýNΩñýYROWDJHýOHYHOýRQý(;7ð377ýLVýìïèý9â

LK2ALK1A

LK1B LK2B

SPRING PROBE EXT-MIC

6 I/O PAD

P1

SPRING PROBE

1 I/O PAD

P2

SPRING PROBE RX-DET-AF

4 I/O PAD

P8SPRING PROBE RX-DET-AF

4 I/O PAD

P8

SPRING PROBE MOD-AUDIO

8 I/O PAD

P9

SPRING PROBE +7V5

2 I/O PAD

P10

SPRING PROBE RXD

3 I/O PAD

P11

SPRING PROBE TXD

5 I/O PAD

P12

SPRING PROBE SENSE-0

10 I/O PAD

P13

SPRING PROBE SENSE-1

7 I/O PAD

P14

SPRING PROBE EXT-SPKR

9 I/O PAD

P6

SPRING PROBE EXT+SPKR

11 I/O PAD

P7

R1 12K BUTTON-1

I/O PAD

P4

R1 27K BUTTON-2

I/O PAD

P5

SPRING PROBE EXT-PTT

12 I/O PAD

P3

I/O PAD

P16

SPRING PROBE RF

16 I/O PAD

P15

SPRING PROBE

14
SPRING PROBE

15

SPRING PROBE

13

GND
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■ %87721ðëýIXQFWLRQãýUHVLVWRUýSXOOýGRZQý
ëæýNΩñýYROWDJHýOHYHOýRQý(;7ð377ýLVýëïèý9ï

7KHVHýUHVLVWRUVýDUHýDOUHDG\ýILWWHGýWRýWKHýDFFHVð
VRU\ý3&%ï

Connecting an accessory

)LUVWýGHWHUPLQHýZKHWKHUý\RXUýDFFHVVRU\ýLVý
FRPSDWLEOHýZLWKýWKHýDFFHVVRU\ýFRQQHFWRUýE\ý
UHIHUULQJýWRý7DEOHý)ðìïý

,IýLWýLVýFRPSDWLEOHñýVKRUWýOLQNýìýõ©/.ìªñýVKRZQýLQý
)LJXUHý)ðìýDQGý)LJXUHý)ðëôýLIýLWýLVýQHFHVVDU\ýWRý
WXUQýRIIýWKHýUDGLRªVýLQWHUQDOýVSHDNHUïý7KHQý
FDUHIXOO\ýIROORZýWKHýPHFKDQLFDOýDVVHPEO\ý
SURFHGXUHýRXWOLQHGýEHORZï

Mechanical assembly procedure

)LJXUHý)ðêýVKRZVýDQýDVVHPEO\ýGUDZLQJýRIýWKHý
DFFHVVRU\ýFRQQHFWRUïý7KHýRUGHUýRIýDVVHPEO\ýLVý
DVýIROORZVï

■ )LWýWKHýORFNýWRýWKHýDFFHVVRU\ýFRQQHFWRUý
KRXVLQJï

■ )LWýWKHýUHWDLQHUýULQJýVRýWKDWýLWýKROGVýWKHý
ORFNýILUPO\ýWRýWKHýKRXVLQJï

■ 7KUHDGýWKHýFDEOHýIURPý\RXUýDFFHVVRU\ý
WKURXJKýWKHýDFFHVVRU\ýKRXVLQJñýPDNLQJý
VXUHýLWýJRHVýWKURXJKýLQýWKHýSURSHUýGLUHFð
WLRQï

■ 6OLGHýDýJURPPHWýRIýDSSURSULDWHýVL]HýRQWRý
WKHýFDEOHýDQGýSXOOýILUPO\ýVRýWKHýFDEOHýDQGý
JURPPHWýILWýLQýSODFHï

■ 6WULSýDQGýWLQýWKHýDFFHVVRU\ýVLJQDOýZLUHVï

■ 6ROGHUýWKHýDFFHVVRU\ýZLUHVýWRýWKHýFRUUHFWý
SDGVýRQýWKHý3&%ýõUHIHUýWRý7DEOHý)ðëýIRUý
KHDGVHWýFRQQHFWLRQVôï

■ &ULPSýWKHýFDEOHýDWýDQýDSSURSULDWHý
GLVWDQFHýDORQJýWKHýFDEOHñýDSSUR[LPDWHO\ýLQý
OLQHýZLWKýWKHýHGJHýRIýWKHý3&%ï

■ 8VHýQDUURZðQRVHýSOLHUVýWRýSXOOýRXWýWKHý
DSSURSULDWHýSOXJVýLQýWKHýVHDOýDQGýILWýLWýRQWRý
WKHý3&%ï

■ )LWýWKHýJURPPHWýDQGý3&%îVHDOýLQWRýWKHý
KRXVLQJýDQGýVHFXUHýLWýZLWKýWKHýVXSSOLHGý
VFUHZï

Figure F-3: Assembly diagram of the accessory 
connector
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Connecting a headset using the 
Tait Orca accessory connector

7KHýKHDGVHWýPXVWýPHHWýWKHýIROORZLQJýEDVLFý
VSHFLILFDWLRQVã

■ VSHDNHUýLPSHGDQFHãýêëýΩýõìçýΩýPLQôâ

■ VSHDNHUýSRZHUãýìîéý:rmsýõPLQôâ

■ PLFURSKRQHãýHOHFWUHWñýDSSUR[LPDWHO\ý
ì NΩâýõDQGô

■ 377ãýVZLWFKýQRWýLQýOLQHýZLWKýPLFURSKRQHïó

7RýFRQQHFWýDýKHDGVHWýWRý\RXUý7DLWý2UFDý
KDQGSRUWDEOHñýWKHýFRQQHFWLRQVýVKRZQýLQý7DEOHý
)ðëýPXVWýEHýPDGHï

7RýWXUQýWKHýUDGLRýVSHDNHUýRIIýDQGýRQO\ýKDYHýWKHý
KHDGVHWýVSHDNHUýRQñýVKRUWýOLQNýìýõ/.ìôïý7KLVý
WLHVý6(16(ðíýWRý*1'ñýWHOOLQJýWKHýUDGLRýWRýWXUQý
WKHýVSHDNHUýRIIïý63($.(5òýDQGý63($.(5ðý
PXVWýQRWýVKRUWýWRý*1'ñýRUýWRýDQ\ýRWKHUýVLJQDOï

Procedure

'HWHUPLQHýWKHýFRPSDWLELOLW\îVXLWDELOLW\ýRIý
\RXUýKHDGVHWïý,IýLWýLVýFRPSDWLEOHñýIROORZýWKHý
DVVHPEO\ýSURFHGXUHýRXWOLQHGýSUHYLRXVO\ñý
VROGHULQJýWKHýKHDGVHWýZLUHVýRQWRýWKHýFRUUHFWý
SDGVýRQýWKHýDFFHVVRU\ý3&%ï

Table F-2: Connections for connecting a headset

ó ,Iý\RXUýKHDGVHWýKDVýDý377ýLQýOLQHýZLWKýWKHýPLFURSKRQHñýLWýFDQýEHýFRQQHFWHGýZLWKýWKHýæïèýPPý
DFFHVVRU\ýDGDSWRUïý6HHýSDJHVý)ðåýWRý)ðäýIRUýPRUHýLQIRUPDWLRQï

Solder to these pads Signal from headset

P1 MIC

P2 GND

P3 PTT

P6 SPEAKER–

P7 SPEAKER+
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7.5 mm accessory adaptor

<RXýFDQýFRQQHFWýQRQð7DLWýDFFHVVRULHVýWKDWý
UHTXLUHýDýæïèýPPýDGDSWRUýWRýWKHý7DLWý2UFDý
KDQGSRUWDEOHýXVLQJýWKHýæïèýPPýDFFHVVRU\ý
DGDSWRUýõ723$ð$$ðííèôï

6XFKýDFFHVVRULHVýXVHýêïèýPPýDQGýëïèýPPýSKRQRý
SOXJVýZLWKýæïçëýPPýVSDFLQJýEHWZHHQýWKHPïý7KHý
VSHDNHUýDQGýPLFURSKRQHî377ýMDFNVýIRUýWKHýæïèý
PPýDGDSWRUýDUHýVKRZQýLQý)LJXUHý)ðéï

7RýFRQQHFWýDQýDFFHVVRU\ýWRýWKHý7DLWý2UFDýWKDWý
XVHVý377ýLQýVHULHVýZLWKýWKHýPLFURSKRQHñýZLUHý
WKHýDFFHVVRU\ýWRýDýêïèýPPýSOXJýDQGýëïèýSOXJý
DFFRUGLQJýWRý)LJXUHý)ðéï

7KHýæïèýPPýDFFHVVRU\ýDGDSWRUýGLIIHUVýIURPýWKHý
VWDQGDUGýDFFHVVRU\ýFRQQHFWRUýLQýWKDWýZLWKýWKHý
æïèýPPýDGDSWRUñýWKHý377ýVLJQDOýLVýLQýVHULHVý
ZLWKýWKHýPLFURSKRQHýVLJQDOïý7KHýVWDQGDUGý
DFFHVVRU\ýFRQQHFWRUýKDVýVHSDUDWHý377ýDQGý
PLFURSKRQHýVLJQDOVïý,IýWKHýDFFHVVRU\ýKDVý
IXQFWLRQýEXWWRQVñýWKH\ýZLOOýQRWýZRUNýZLWKýWKHý
æïèýPPýDGDSWRUï

7KHýPDLQýIXQFWLRQýRIýWKHýæïèýPPýDGDSWRUýLVýWRý
GHPXOWLSOH[ýWKHýDFFHVVRU\ªVý0,&î377ýOLQHýLQWRý

WZRýVHSDUDWHýOLQHVýIRUýWKHý7DLWý2UFDýKDQGSRUWð
DEOHïý7KHýDGDSWRUýDOVRýGHWHFWVýWKHýSUHVHQFHýRIý
WKHýDFFHVVRU\ýVSHDNHUýDQGýWXUQVýRIIýWKHýUDGLRªVý
VSHDNHUï

)LJXUHý)ðèýVKRZVýWKHýFLUFXLWýGLDJUDPýIRUýWKHýæïèý
PPýDFFHVVRU\ýDGDSWRUïý

:KHQýWKHýDFFHVVRU\ý377ýVZLWFKýLVýSUHVVHGñýLWý
FRQQHFWVýWKHýPLFURSKRQHýWRýWKHýDGDSWRUý
EHWZHHQýJURXQGýDQGýWKHýEDVHýRIý4êýõVHHý)LJXUHý
)ðèôïý7KLVýSXOOVý4êýORZýWXUQLQJýLWýRQïý4êýLQý
WXUQýSXOOVýWKHýEDVHýRIý4ëýKLJKýZKLFKýSXOOVýWKHý
(;7ð377ýOLQHýORZñýHQDEOLQJýWKHýWUDQVPLWWHUïý
$XGLRýIURPýWKHýDFFHVVRU\ýPLFURSKRQHýSDVVHVý
WKURXJKý&éýWRýWKHýUDGLRªVý(;7ð0,&ýOLQHï

:KHQýWKHýDFFHVVRU\ýVSHDNHUýLVýFRQQHFWHGñýWKHý
EDVHýRIý4ìýLVýSXOOHGýKLJKýYLDý5êýDQGý5ìñý
WXUQLQJýLWýRQïý7KLVýSXOOVýWKHý6(16(ðíð$&&ýOLQHý
ORZñýZKLFKýWHOOVýWKHýUDGLRýWRýWXUQýRIIýWKHýLQWHUð
QDOýVSHDNHUñýDQGýRQO\ýWKHýDFFHVVRU\ýVSHDNHUýLVý
RSHUDWLRQDOïý&ìñý&ëýDQGý&êýILOWHUýRXWýWKHýDXGLRý
VLJQDOñýVRýWKDWýWKHýYROWDJHýVZLQJýRIýWKHýVLJQDOý
ZLOOýQRWýWXUQýRIIý4ìï

Figure F-4: Plugs for the 7.5 mm accessory adaptor

7.62 mm

SPK (-)

SPK (+)

GND

MIC/PTT

Speaker jack
3.5 mm

Mic/PTT jack
2.5 mm
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Figure F-5: Circuit diagram of the 7.5 mm accessory adaptor PCB for handportables
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Glossary

active

7KHý©RQªýõDVVHUWHGôýVWDWHýRIýDýVLJQDOýRUýLQGLFDð
WRUï

ADC

$QDORJýWRýGLJLWDOýFRQYHUWHUïý$QýHOHFWURQLFý
GHYLFHýWKDWýRXWSXWVýELQDU\ýGDWDýGHSHQGDQWý
XSRQýWKHýPDJQLWXGHýRIýYROWDJHýLQSXWï

brownout

$ýGLSýLQýWKHýVXSSO\ýYROWDJHýVXIILFLHQWýWRýSXWýWKHý
FRQWUROýVHFWLRQýLQWRýKDUGZDUHýUHVHWï

calibration

7KHýSURFHVVýRIýGHWHUPLQLQJýWKHýcalibration 
dataýIRUýDýUDGLRïý&DOLEUDWLRQýLVýQRUPDOO\ýRQO\ý
FDUULHGýRXWýGXULQJýSURGXFWýPDQXIDFWXUHýRUý
PDMRUýVHUYLFHï

calibration data

7KHýVHWýRIýFRHIILFLHQWVýIRUýHDFKýRIýWKHýHOHFWURQLFý
WXQLQJýYDULDEOHVñýDVýDýIXQFWLRQýRIýIUHTXHQF\ñý
ZKLFKýDOORZVýWKHýUDGLRýWRýFDOFXODWHýWKH config-
uration dataýIRUýDQ\ýIUHTXHQF\ýLWýRSHUDWHVýRQïý
7KHýcalibration dataýLVýXQLTXHýIRUýHDFKýUDGLRï

call

$ýFRPSOHWHýH[FKDQJHýRIýLQIRUPDWLRQýEHWZHHQý
WZRýRUýPRUHýSDUWLHVïý,Qýtrunked modeñýWKLVý
PD\ýRFFXUýRQýWKHýcontrol channelýRUýRQýDý
traffic channelï

CCTM

&RPSXWHUýFRQWUROOHGýWHVWýPRGHïý7KHýRSHUDWLQJý
PRGHýRIýWKHýUDGLRýZKHUHE\ýFRPSXWHUýHTXLSð
PHQWýFDQýFRQWUROýYDULRXVýUDGLRýIXQFWLRQVýE\ý
VHQGLQJýFRPPDQGVýGRZQýDýVHULDOýOLQNýWRýWKHý
UDGLRï

channel

$ýUHFHLYHîWUDQVPLWýIUHTXHQF\ýSDLUï

configuration

7KHýGHWHUPLQDWLRQýDQGýVHWXSýRIýWKHýconfigura-
tion dataýIRUýDýJLYHQýIUHTXHQF\ýIURPýWKHý
SURJUDPPHGýcalibration dataýõLïHïýHOHFWURQLFý
WXQLQJôï

configuration data

7KHýGDWDýVHWýFRUUHVSRQGLQJýWRýWKHýYDOXHýRIýWKHý
HOHFWURQLFýWXQLQJýYDULDEOHVýRQýDýJLYHQýFKDQQHOïý
7KLVýLVýFDOFXODWHGýIRUýHDFKýIUHTXHQF\ýIURPýWKHý
calibration dataï

control channel

7KHýchannelýXVHGýE\ýDýtrunking systemýWRý
FRQWUROýWKHýUDGLRï

conventional mode

7KHýPRGHýRIýRSHUDWLRQýZKHUHE\ýWKHýUDGLRý
EHKDYHVýDVýDýFRQYHQWLRQDOýWZRðZD\ýUDGLRýõLïHïý
QRQðWUXQNHGýRSHUDWLRQôï

CTCSS

&RQWLQXRXVýWRQHýFRQWUROOHGýVXEDXGLEOHýVLJQDOð
OLQJïý&RQWLQXRXVñýVXEDXGLEOHýFRGLQJýRQýWKHý
FKDQQHOýIRUýWKHýSXUSRVHýRIýVHJUHJDWLQJýXVHUý
JURXSVï

DAC

'LJLWDOýWRýDQDORJýFRQYHUWHUïý$QýHOHFWURQLFý
GHYLFHýWKDWýRXWSXWVýDýYROWDJHýGHSHQGHQWýXSRQý
WKHýYDOXHýRIýELQDU\ýGDWDýLQSXWï

database

7KHýVHWýRIýSURJUDPPDEOHýGDWDýSRLQWVýWKDWý
DOORZVýWKHýSURGXFWýWRýEHýFXVWRPLVHGýIRUýDý
SDUWLFXODUýDSSOLFDWLRQýRUýPRGHýRIýRSHUDWLRQï

1RWHãý7HUPVýWKDWýDSSHDUýLQýbold sans serifýIRQWýDUHýDOVRýGHILQHGýLQýWKLVýJORVVDU\ï
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DC

'LUHFWýFXUUHQWï

DCS

'LJLWDOO\ýFRGHGýVTXHOFKïý&RQWLQXRXVñýVXEDXGLð
EOHýFRGLQJýõUHSHDWLQJýGLJLWDOýFRGHýVHTXHQFHôý
RQýWKHýchannelýIRUýWKHýSXUSRVHýRIýVHJUHJDWLQJý
XVHUýJURXSVï

delayed

.H\ýDFWLRQïý7KHýLQSXWýLVýQRWýDFWLRQHGýXQWLOýLWý
KDVýEHHQýVWDEOHýIRUýWKHýGXUDWLRQýRIýWKHý
GHERXQFHýLQWHUYDOï

dialled string

$ýVHTXHQFHýRIýFKDUDFWHUVýHQWHUHGýYLDýWKHý
NH\SDGïý0D\ýFRQWDLQýnumbersñýlabelsñý©óªýRUý
©úªïý8VHGýWRýLQLWLDWHýcallsýRUýLQYRNHýVSHFLDOý
IXQFWLRQVï

dialling

7KHýDFWýRIýHQWHULQJýDýQXPEHUýRUýODEHOýE\ýW\SLQJý
LQýVXFFHVVLYHýFKDUDFWHUVýRQýWKHýNH\ERDUGï

DSP

'LJLWDOýVLJQDOýSURFHVVRUï

DTMF

'XDOýWRQHýPXOWLSOHýIUHTXHQF\ïý0HWKRGýRIý
HQFRGLQJýGLJLWVýõíýWRýäôýDQGýFKDUDFWHUVýõ$ýWRý)ôñý
HDFKýDVýDýSDLUýRIýHLJKWýVWDQGDUGýWRQHVï

economy mode

:KHQýWKHýUDGLRýLVýF\FOLQJýEHWZHHQýWKHýreceive 
modeýDQGýstandbyýVWDWHïý$YDLODEOHýRQý7DLWý
2UFDýFRQYHQWLRQDOýKDQGSRUWDEOHVï

ECR

([WHUQDOýFDOOýUHTXHVWï

EPROM

(UDVDEOHýSURJUDPPDEOHýUHDGýRQO\ýPHPRU\ï

EPTT

([WHUQDOýSUHVVðWRðWDONï

ESN

7KHý037ìêéêýGHILQHGýHOHFWURQLFýVHULDOý
QXPEHUýRIýWKHýUDGLRï

FFSK

)DVWýIUHTXHQF\ýVKLIWýNH\LQJïý7KHýVLJQDOOLQJý
PHWKRGýHPSOR\HGýLQýWUXQNHGýUDGLRVïý'DWDýLVý
UHSUHVHQWHGýE\ýìýF\FOHýRIýìëííý+]ýõORJLFýìôýRUý
ìïèýF\FOHVýRIýìåííý+]ýõORJLFýíôýDQGýLVýWUDQVPLWð
WHGýDWýìëííýEDXGï

fixed (indicators)

'RýQRWýWLPHýRXWýRIýWKHLUýRZQýDFFRUGïý*HQHUDOO\ý
LQGLFDWHýPRGHýRIýRSHUDWLRQýRUýVWDWHï

idle

7KHýVWDWHýRIýWKHýUDGLRýLQýtrunked modeýZKHQý
LWýLVýQRWýHQJDJHGýLQýDýFDOOýRUýFDOOýVHWXSñýRUýLQý
conventional modeýZKHQýWKHýUDGLRýLVýQRWý
WUDQVPLWWLQJï

IF

,QWHUPHGLDWHýIUHTXHQF\ï

inactive (indicator)

7KHý©RIIªýõXQDVVHUWHGôýVWDWHýRIýDýVLJQDOýRUýLQGLFDð
WRUï

label

$ýSODLQýODQJXDJHýZRUGýõìýWRýåýFKDUDFWHUVýORQJôý
WKDWýLVýGHILQHGýWRýUHSUHVHQWýDýYDOLGýGLDOOHGý
VWULQJýDWýUDGLRýSURJUDPPLQJýWLPHï

LCD

/LTXLGýFU\VWDOýGLVSOD\ï

LED

/LJKWýHPLWWLQJýGLRGHï

LPF

/RZýSDVVýILOWHUï

MCU

0LFURýFRQWUROýXQLWï
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mute

7KHýUHFHLYHýDXGLRýJDWLQJýHOHPHQWïý:KHQý
DFWLYHñýUHFHLYHýDXGLRýLVýSDVVHGýWRýWKHýVSHDNHUïý
7KHýGHFLVLRQýWRýDFWLYDWHîGHDFWLYDWHýWKHýDXGLRý
VLJQDOýSDWKýLVýEDVHGýRQýDQýHYDOXDWLRQýRIýVLJQDOð
OLQJýFRGHVýõCTCSSñýDCSñýSelcallôýFRQWDLQHGýLQý
WKHýDXGLRýLQIRUPDWLRQýõFRQWUDVWýZLWKý
squelchôï

number

$ýVLPSOHýstringýWKDWýFRUUHVSRQGVýWRýDQý
037ìêéêýGHILQHGýFDOOHGýSDUW\ýLGHQWLILHUï

PA

3RZHUýDPSOLILHUï

PABX

3ULYDWHýDXWRPDWLFýEUDQFKýH[FKDQJHï

PCB

3ULQWHGýFLUFXLWýERDUGï

PLL

3KDVHýORFNHGýORRSï

PLCC

3ODVWLFýOHDGHGýFKLSýFDUULHUï

PMR

3ULYDWHýPRELOHýUDGLRï

programming mode

7KHýPRGHýRIýRSHUDWLRQýRIýWKHýUDGLRýLQýZKLFKý
FRPSXWHUýHTXLSPHQWýFDQýUHDGýIURPýDQGýZULWHý
WRýWKHýUDGLRýdatabaseï

PSTN

3XEOLFýVZLWFKHGýWHOHSKRQHýQHWZRUNïý

RAM

5DQGRPýDFFHVVýPHPRU\ï

receive mode

7KLVýLVýWKHýVWDWHýZKHUHLQýWKHýUDGLRýLVýSURGXFLQJý
DýYDOLGýEXV\ýRXWSXWñýLUUHVSHFWLYHýRIýZKHWKHUý
DQ\ýDXGLRýRXWSXWýLVýSURGXFHGýDWýWKHýVSHDNHUý

WHUPLQDOVïý7KHýòè9ð(&21ýVXSSO\ýLVýRQñýDQGý
VXIILFLHQWýWLPHýKDVýHODSVHGýIRUýYDULRXVýFLUFXLWý
EORFNVýWRýVHWWOHï

RF

5DGLRýIUHTXHQF\ï

RSN

7KHýUDGLRªVýXQLTXHýVHULDOýQXPEHUï

RSSI

5HFHLYHGýVLJQDOýVWUHQJWKýLQGLFDWRUï

SCI

6HULDOýFRPPXQLFDWLRQVýLQWHUIDFHïý7KLVýLVýWKHý
VHULDOýLQWHUIDFHýIURPýWKHýUDGLRýWRýDQýH[WHUQDOý
GHYLFHñýQRUPDOO\ýXWLOLVLQJýWUDQVPLWýDQGýUHFHLYHý
GDWDñýVLJQDOýDQGýJURXQGýOLQHVï

Selcall

6HOHFWLYHýFDOOLQJïý6HTXHQWLDOýWRQHýEXUVWýFRGLQJý
RQýWKHýFKDQQHOýIRUýWKHýSXUSRVHýRIýVHOHFWLQJýDQý
LQGLYLGXDOýRUýJURXSýZLWKýZKLFKýWRýFRPPXQLð
FDWHï

selecting

7KHýDFWýRIýSLFNLQJýDýlabelýIURPýDýGLVSOD\HGýOLVWý
XVLQJýWKHýDUURZýNH\Vï

VLJQDOOLQJ

1RQðYRLFHýFRGLQJýRQýWKHýFKDQQHOýIRUýWKHý
SXUSRVHýRIýLGHQWLI\LQJýSDUWLHVýDQGîRUýVHJUHJDWð
LQJýXVHUýJURXSVñýHïJïýCTCSSñýDCSñýSelcallï

SMD

6XUIDFHýPRXQWýGHYLFHï

SOIC

6PDOOýRXWOLQHýLQWHJUDWHGýFLUFXLWï

SOT

6PDOOýRXWOLQHýWUDQVLVWRUï
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squelch

7KHýFKDQQHOýEXV\ýGHWHFWLRQýFLUFXLWU\ïý7KHý
GHFLVLRQýWRýDFWLYDWHîGHDFWLYDWHýWKHýDXGLRý
VLJQDOýSDWKýLVýEDVHGýRQýDýVLJQDOðWRðQRLVHý
PHDVXUHPHQWýRQýWKHýUHFHLYHGýRFýVLJQDOýõWKHý
VTXHOFKýFLUFXLWU\ýSUHFHGHVýWKHýmuteýFLUFXLWU\ôï

standby state

7KLVýLVýHVVHQWLDOO\ýZKHQýWKHýòè9ð(&21ýOLQHýLVý
RIIïý7KDWýLVñýZKHQýWKHýUDGLRýLVýGUDZLQJýWKHý
PLQLPXPýFXUUHQWñýZKLOHýVWLOOýEHLQJýVZLWFKHGý
RQï

string (simple)

$ýVHTXHQFHýRIýWKHýFKDUDFWHUVýíýWRýäñýóñýúñýZKLFKý
LQVWUXFWVýWKHýUDGLRýWRýLQLWLDWHýDýFDOOýRUýSHUIRUPý
VRPHýRWKHUýIXQFWLRQï

successful (call)

$ýcallýIRUýZKLFKýDýtraffic channelýLVýDVVLJQHGï

system restart

7KHýDFWLRQýWDNHQýE\ýWKHýUDGLRýõHïJïýLQýUHVSRQVHý
WRýWKHý©AªýFKDUDFWHUýUHFHLYHGýRQýWKHýSCIôýZKHUHý
LWýLPPHGLDWHO\ýFHDVHVýFXUUHQWýRSHUDWLRQñýWKHQý
EHKDYHVýDVýWKRXJKýLWýKDVýMXVWýEHHQýVZLWFKHGýRQï

TCXO

7HPSHUDWXUHýFRPSHQVDWHGýFU\VWDOýRVFLOODWRUý
õYROWDJHýFRQWUROOHGôïý7KHýIUHTXHQF\ýUHIHUHQFHý
IRUýWKHýRFýSDUWýRIýWKHýUDGLRï

test mode 

7KHýRSHUDWLQJýPRGHýRIýWKHýUDGLRýZKHUHE\ý
FRPSXWHUýõFRPSXWHUýHTXLSPHQWýFDQýFRQWUROý
YDULRXVýUDGLRýIXQFWLRQVýE\ýVHQGLQJýFRQWUROOHGôý
FRPPDQGVýGRZQýDýVHULDOýOLQNýWRýWKHýUDGLRï

traffic channel

7KHýFKDQQHOýXVHGýE\ýWKHýUDGLRýIRUýWKHýGXUDWLRQý
RIýDýcallï

transmit mode

7KHýUDGLRýKDVýYDOLGDWHGýDýUHTXHVWýDQGý
FRPPHQFHGýRUýFRPSOHWHGýWKHýVHTXHQFHýRIý
VZLWFKLQJýRXWýRIýreceive modeïý7KLVýGRHVýQRWý
QHFHVVDULO\ýLPSO\ýWKDWýRFýLVýEHLQJýJHQHUDWHGï

trunked mode

7KHýPRGHýRIýRSHUDWLRQýRIýWKHýUDGLRýZKHUHE\ý
WKHýUDGLRýREH\VýFRPPDQGVýRQýWKHýcontrol 
channel DQGýJHQHUDOO\ýRSHUDWHVýDVýSURVFULEHGý
LQý037ìêéêï

trunking system

7KHýLQIUDVWUXFWXUHýFRPSULVLQJýUHSHDWHUVýDQGý
UDGLRVýUHTXLUHGýWRýVXSSRUWýDýQXPEHUýRI 
control channelsýDQG traffic channelsï

VCO

9ROWDJHýFRQWUROOHGýRVFLOODWRUïý7KHýRVFLOODWRUý
WKDWýJHQHUDWHVýHLWKHUýWKHýRQðFKDQQHOýVLJQDOýWRý
GULYHýWKHýWUDQVPLWWHUñýRUýWKHýORFDOýRVFLOODWRUýWRý
PL[ýLQFRPLQJýRFýVLJQDOVýWRýWKHýIFýRIýWKHýUDGLRïý
7KHýLQVWDQWDQHRXVýIUHTXHQF\ýRIýWKHý9&2ýLVý
GHWHUPLQHGýE\ýDýFRPELQDWLRQýRIýWKHýV\QWKHVLVð
HUýõPLLôýDQGýWKHýPRGXODWLRQýVLJQDOVý7&;2ð
02'ýDQGý9&2ð02'ï

VOX

9RLFHýRSHUDWHGýWUDQVPLWï
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Tait Electronics Limited 
Software Licence Agreement

This legal document is an Agreement between you
(the “Licencee”) and Tait Electronics Limited
(“Tait”). By opening this product package and/or
using the product you agree to be bound by the terms
of this Agreement. If you do not agree to the terms of
this Agreement, do not open the product package
and immediately return the unopened product pack-
age to Tait. If you open the product package, that will
be deemed to be acceptance of the terms of this li-
cence agreement.

Licence
In consideration of the payment of the Licence Fee,
which forms part of the price you paid for products
you acquired from Tait or its subsidiary or agent (the
“products”) and our willingness to be bound by the
terms of this agreement, Tait grants to you as Licen-
cee the non-exclusive right to use the copy of a Tait
software program included in the products (the “Soft-
ware”).

In particular, the Licencee may use the program on
a single machine and if the software is supplied on a
diskette, the licensee may:

(a) Copy the program into any machine readable or
printed form for backup purposes in support of
your use of the program on the single machine
(certain programs, however, may include mech-
anisms to limit or inhibit copying; they are
marked “copy protected”), provided the copy-
right notice must be reproduced and included on
any such copy of the Software.

(b) Merge it into another program for your use on the
single machine. (Any portion of this program
merged into another program will continue to be
subject to the terms and conditions of this Agree-
ment.)

The Licencee may not duplicate, modify, reverse
compile or reverse assemble the Software in whole
or part.

Title to software
This agreement does not constitute a contract of sale
in relation to the Software supplied to the Licencee.
Not withstanding the Licencee may own the magnet-
ic or other physical media on which the Software was
originally supplied, or has subsequently been record-
ed or fixed, it is a fundamental term of this Agree-
ment that at all times title and ownership of the
Software, whether on the original media or other-
wise, shall remain vested in Tait or third parties who
have granted licences to Tait.

Term and termination
This Licence shall be effective until terminated in ac-
cordance with the provisions of this Agreement. The
Licencee may terminate this Licence at any time by
destroying all copies of the Software and associated
written materials. This Licence will be terminated au-
tomatically and without notice from Tait in the event
that the Licencee fails to comply with any term or
condition of this Agreement. The Licencee agrees to
destroy all copies of the Software and associated writ-
ten materials in the event of such termination.

Limited warranty
The Software is supplied by Tait and accepted by the
Licencee “as is” without warranty of any kind either
expressed or implied, including but not being limited
to any implied warranties as to merchantability or fit-
ness for any particular purpose. The entire risk as to
the quality and performance of the Software vests in
the Licencee. Should the Software prove to be defec-
tive, the Licencee (and not Licensor or any subsidiary
or agent of the Licensor) shall assume the entire cost
of all necessary servicing, repair or correction. Tait
does not warrant that the functions contained in the
Software will meet the Licencee’s requirements or
that the operation of the Software will be uninterrupt-
ed or error free. However Tait warrants that the dis-
kettes if any on which the Software is supplied to the
Licencee shall be free from defects in material and
workmanship under normal use and service for a
period of ninety (90) days from the date of delivery to
the Licencee.
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Exclusion of liability
Tait’s entire liability and the Licencee’s exclusive
remedy shall be:

1. The replacement of any diskette not meeting Tait
“limited warranty” and which is returned to Tait
or an authorised agent or subsidiary of Tait with
a copy of the Licencee’s purchase receipt; or

2. If a diskette is supplied and if Tait is unable to de-
liver a replacement diskette that is free from de-
fects in material or workmanship, the Licencee
may terminate this Agreement by returning the
Software to Tait.

3. In no circumstances shall Tait be under any lia-
bility to the Licencee, or any other person what-
soever, for any direct or consequential damage
arising out of or in connection with any use or in-
ability of using the Software.

4. Tait warrants the operation of the Software only
with the operating system for which it was de-
signed. Use of the Software with an operating
system other than that for which it was designed
may not be supported by Tait, unless otherwise
expressly agreed by Tait.

General
The Licencee confirms that it shall comply with the
provisions of law in relation to the Software.

Law and jurisdiction
This Agreement shall be subject to and construed in
accordance with New Zealand law and disputes be-
tween the parties concerning the provisions hereof
shall be determined by the New Zealand Courts of
Law. Provided however Tait may at its election bring
proceedings for breach of the terms hereof or for the
enforcement of any judgement in relation to a breach
of the terms hereof in any jurisdiction Tait considers
fit for the purpose of ensuring compliance with the
terms hereof or obtaining relief for breach of the
terms hereof.

No dealings
The Licencee may not sublicense, assign or transfer
the licence or the program except as expressly pro-
vided in this Agreement. Any attempt otherwise to
sublicense, assign or transfer any of the rights, duties
or obligations hereunder is void.

No other terms
The Licencee acknowledges that it has read this
agreement, understand it and agree to be bound by
its terms and conditions. The Licencee further agrees
that this is the complete and exclusive statement of
the agreement between it and Tait in relation to the
Software which supersedes any proposal or prior
agreement, oral or written and any other communi-
cations between the Licencee and Tait relating to the
Software (LS-589).
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