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BILL                REVISION               TYPE        U/M   DESCRIPTION
-----------------------------------------------------------------------------------------------------------------------------------
5A296-1               E1  (CURRENT)        STANDARD    EACH  Assy,PF1 Central Processor                              

          LAST USED: 03/20/01                                     MAX LOT SIZE:      0
          DRAWING: 296                   REV: E  

COMPONENT             REV  TYP     QTY/BILL U/M   DESCRIPTION                                                           FIND# STEP
-----------------------------------------------------------------------------------------------------------------------------------
0P296                                  1.00 EACH  PCB,Blank,PF1 Central Processo                                        A100      
3B378-220-F                            2.00 EACH  Heat Sink,T0-220,6.8 C/W,thru                                         A104      
3H176-6909-1                           4.00 EACH  Standoff,aluminum,7/8 in,swage                                        A150      
3H254-632                              1.00 EACH  Nut,632,steel                                                         A110      
3H235-6                                1.00 EACH  Flatwasher,Zinc,#6                                                    A115      
3H263-6                                1.00 EACH  Lockwasher,#6                                                         A120      
3H255-6-375                            1.00 EACH  Screw,phil,p-hd,stl,6x32x0.375                                        A125      
3H235-2                                4.00 EACH  Flatwasher,Zinc,#2                                                    A135      
3H263-2                                4.00 EACH  Lockwasher,#2                                                         A140      
3H255-2-25                             4.00 EACH  Screw,Phil,p-hd,stl,2x56x0.25                                         A145      
1Y143-A                                2.00 EACH  Crystal insulator for HC-49                                           A160      
3M334-1                                1.00 EACH  Shield Fence,Digital Section f                                        A210      
3M334-2                                1.00 EACH  Shield Cover, Digital Section                                         A211      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C1        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C2        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C3        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C4        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C5        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C6        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C7        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C8        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C9        
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C10       
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C11       
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C12       
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C13       
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C14       
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C15       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C16       
1C112-180                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,18pF                                          C17       
1C244-Q106                             1.00 EACH  Cap,tant,20V,SMT,C case,10 uF,                                        C18       
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C19       
1C112-330                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,33pF                                          C20       
1C143-103                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.01u                                        C21       
1C399-472                              1.00 EACH  Cap,cer,5%,X7R,0805,50V,4700pF                                        C22       
1C398-393                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,.039uF                                        C23       
1C398-104                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,0.1uF                                         C24       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C25       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C26       
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C27       
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C28       



1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C29       
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C30       
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C31       
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C32       
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C33       
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BILL                REVISION               TYPE        U/M   DESCRIPTION
-----------------------------------------------------------------------------------------------------------------------------------
5A296-1               E1  (CURRENT)        STANDARD    EACH  Assy,PF1 Central Processor                              

COMPONENT             REV  TYP     QTY/BILL U/M   DESCRIPTION                                                           FIND# STEP
-----------------------------------------------------------------------------------------------------------------------------------
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C34       
1C399-272                              1.00 EACH  Cap,cer,5%,X7R,0805,50V,2700pF                                        C35       
1C112-101                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,100pF                                         C36       
1C398-104                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,0.1uF                                         C37       
1C398-273                              1.00 EACH  CAP,cer,5%,X7R,1206,.027uF                                            C38       
1R454-102             *    STD         1.00 EACH  Res,5%,SMT,2010,1K ohm                                                C39       
1C247-1E101                            1.00 EACH  Cap,electrolytic,25V,100uF,thr                                        C40       
1C244-Q106                             1.00 EACH  Cap,tant,20V,SMT,C case,10 uF,                                        C41       
1C117-475                              1.00 EACH  Cap,tant,20%,10V,A case,4.7uF                                         C42       
1C112-101                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,100pF                                         C43       
1C112-120                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,12pF                                          C44       
NP                                     0.00 EACH  No placement for this referenc                                        C45       
1C143-222                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,2200p                                        C46       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C47       
1C112-121                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,120pF                                         C48       
1C398-123                              1.00 EACH  CAP,cer,5%,X7R,1206,.012uF                                            C49       
1C112-101                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,100pF                                         C50       
1C206-336                              1.00 EACH  Cap,tant,10%,6V,C case,33uF,Lo                                        C51       
NP                                     0.00 EACH  No placement for this referenc                                        C52       
NP                                     0.00 EACH  No placement for this referenc                                        C53       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C54       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C55       
1C244-Q106                             1.00 EACH  Cap,tant,20V,SMT,C case,10 uF,                                        C56       
1C143-153                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.015                                        C57       
1C244-Q106                             1.00 EACH  Cap,tant,20V,SMT,C case,10 uF,                                        C59       
1C398-333                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,.033uF                                        C61       
1C398-333                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,.033uF                                        C62       
1C398-333                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,.033uF                                        C63       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C60       
1C398-103                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,0.01uF                                        C64       
1C143-103                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.01u                                        C65       
1C247-1E102                            1.00 EACH  Cap,electrolytic,25V,1000uF,th                                        C66       
1C112-330                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,33pF                                          C67       
1C112-330                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,33pF                                          C68       
1C244-Q106                             1.00 EACH  Cap,tant,20V,SMT,C case,10 uF,                                        C69       
1C144-224                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.22u                                        C70       
1C404-D-102                            1.00 EACH  Cap,Cer Disc,Hi Voltage,.001uf                                        C71       
1C404-D-102                            1.00 EACH  Cap,Cer Disc,Hi Voltage,.001uf                                        C72       



NP                                     0.00 EACH  No placement for this referenc                                        C75       
1C398-104                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,0.1uF                                         C76       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C77       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C78       
1C112-330                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,33pF                                          C79       
1C112-330                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,33pF                                          C80       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C81       
1C247-1E102                            1.00 EACH  Cap,electrolytic,25V,1000uF,th                                        C82       
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C83       
1C398-104                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,0.1uF                                         C84       
1C247-1E102                            1.00 EACH  Cap,electrolytic,25V,1000uF,th                                        C85       
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-----------------------------------------------------------------------------------------------------------------------------------
1C144-224                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.22u                                        C86       
1C144-224                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.22u                                        C87       
1C244-Q106                             1.00 EACH  Cap,tant,20V,SMT,C case,10 uF,                                        C88       
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C89       
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C90       
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C91       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C92       
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C93       
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C94       
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C95       
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C96       
1C112-470                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,47pF                                          C97       
1C112-101                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,100pF                                         C98       
1C112-470                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,47pF                                          C99       
1C112-470                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,47pF                                          C100      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C101      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C102      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C103      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C104      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C105      
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C107      
1C244-Q106                             1.00 EACH  Cap,tant,20V,SMT,C case,10 uF,                                        C108      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C109      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C110      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C111      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C112      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C113      
1C117-475                              1.00 EACH  Cap,tant,20%,10V,A case,4.7uF                                         C114      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C115      
1C424-102                              1.00 EACH  Cap, X7R, 4up, 1000pf, 1206, 5                                        C116      
1C424-102                              1.00 EACH  Cap, X7R, 4up, 1000pf, 1206, 5                                        C117      
1C424-102                              1.00 EACH  Cap, X7R, 4up, 1000pf, 1206, 5                                        C118      



1C424-102                              1.00 EACH  Cap, X7R, 4up, 1000pf, 1206, 5                                        C119      
1C424-102                              1.00 EACH  Cap, X7R, 4up, 1000pf, 1206, 5                                        C120      
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C121      
1C398-104                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,0.1uF                                         C122      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C123      
1C112-152                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,1500pF                                        C124      
NP                                     0.00 EACH  No placement for this referenc                                        C125      
1C398-472                              1.00 EACH  Cap,cer,5%,X7R,1206,50V,4700pF                                        C126      
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C127      
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C128      
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C129      
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C130      
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C131      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C132      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C133      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C134      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C135      
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1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C136      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C137      
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C138      
1C143-103                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.01u                                        C139      
1C143-102                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,1000p                                        C140      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C141      
NP                                     0.00 EACH  No placement for this referenc                                        C142      
1C118-105                              1.00 EACH  Cap,tant,20%,16V,A case,1uF                                           C143      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C144      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C145      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C146      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C147      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C148      
1C143-104                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,0.1uF                                        C149      
1C112-221                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,220,pF                                        C150      
1C143-332                              1.00 EACH  Cap,cer,10%,X7R,0805,50V,3300p                                        C151      
1C112-681                              1.00 EACH  Cap,cer,5%,NPO,0805,50V,680pF                                         C152      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C153      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C154      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C155      
1C144-104                              1.00 EACH  Cap,cer,10%,X7R,1206,50V,0.1uF                                        C156      
1D149-BAV74                            1.00 EACH  Diode,small sig,SOT-23,dual,CC                                        D1        
NP                                     0.00 EACH  No placement for this referenc                                        D2        
NP                                     0.00 EACH  No placement for this referenc                                        D3        
1P406-3                                1.00 EACH  Surge Protector,SMT,100A,275V,                                        D4A       
1P406-3                                1.00 EACH  Surge Protector,SMT,100A,275V,                                        D4B       



1P406-3                                1.00 EACH  Surge Protector,SMT,100A,275V,                                        D4C       
1D149-BAV99                            1.00 EACH  Diode,small sig,SOT-23,dual                                           D5        
1D149-BAV99                            1.00 EACH  Diode,small sig,SOT-23,dual                                           D6        
1D149-BAV99                            1.00 EACH  Diode,small sig,SOT-23,dual                                           D7        
1D145-DL4001                           1.00 EACH  Diode,Rectifier,SMT,DL1 case,1                                        D8        
1D149-BAV99                            1.00 EACH  Diode,small sig,SOT-23,dual                                           D9        
1D149-BAV99                            1.00 EACH  Diode,small sig,SOT-23,dual                                           D10       
1D149-4736A                            1.00 EACH  Diode Zener, 6.8V, SMT DL-41,-                                        D11       
1X232-2R0                              1.00 EACH  Fuse,SMT,2.0A,w/holder                                                F2        
1X422-150-A                            1.00 EACH  Polyswitch,60V Max Operating V                                        F3        
1X422-150-A                            1.00 EACH  Polyswitch,60V Max Operating V                                        F4        
1X232-2R0                              1.00 EACH  Fuse,SMT,2.0A,w/holder                                                F5        
1L137-1S0                              1.00 EACH  Inductor,choke,ferrite,SMT                                            FB1       
4T391-DAA-1                            1.00 EACH  Telephone Line Interface, Dire                                        HY1       
1J400-ASJ-B                            1.00 EACH  Connector,Jack,3.5mm Stereo,R/                                        J2        
NP                                     0.00 EACH  No placement for this referenc                                        J3        
1J222-14C                              1.00 EACH  Connector,14 pin header,flat c                                        JP1       
NP                                     0.00 EACH  No placement for this referenc                                        JP3       
1J401-MTJ-A                            1.00 EACH  Connector,Jack,Modular Telepho                                        JP6       
1J222-14C                              1.00 EACH  Connector,14 pin header,flat c                                        JP8       
1J403-MDJ-B                            1.00 EACH  Connector,Jack,Mini DIN,R/A,6p                                        JP9       
1J402-DJ-A                             1.00 EACH  Connector,Jack,Circular DIN,5P                                        JP10      
JUMPER-18                              1.00 EACH  Jumper,18 AWG                                                         JP12      
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NP                                     0.00 EACH  No placement for this referenc                                        JP13      
1J250-4                                1.00 EACH  Connector,male,MAS-CON,straigh                                        JP14      
NP                                     0.00 EACH  No placement for this referenc                                        K1        
NP                                     0.00 EACH  No placement for this referenc                                        K2        
1L137-1S0                              1.00 EACH  Inductor,choke,ferrite,SMT                                            L1        
1L137-1S0                              1.00 EACH  Inductor,choke,ferrite,SMT                                            L2        
1Y405-A-48                             1.00 EACH  Crystal,Clock Osc.48MHz,TTL Co                                        OSC1      
1J381-SS09C                            1.00 EACH  Connector,Dual port D-Sub,09 p                                        P1/P5     
1J381-SP15C                            1.00 EACH  Connector, Dual port D-Sub, 15                                        P2/P4     
1J155-A14S                             1.00 EACH  Connector,Header,Single,14 Pin                                        P3        
NP                                     0.00 EACH  No placement for this referenc                                        Q1        
1T153-3906                             1.00 EACH  Transistor,SMT,PNP,switching,S                                        Q3        
1T178-2212LT1                          1.00 EACH  Transistor,Digital,NPN,8B,22/2                                        Q4        
NP                                     0.00 EACH  No placement for this referenc                                        Q5        
NP                                     0.00 EACH  No placement for this referenc                                        Q6        
1T178-2212LT1                          1.00 EACH  Transistor,Digital,NPN,8B,22/2                                        Q8        
1T355-5484                             1.00 EACH  Transistor,JFET, N-Chann,SOT-2                                        Q9        
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R1        
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R2        
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R5        



1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R6        
1R104-105                              1.00 EACH  Res,5%,SMT,0805,1M                                                    R7        
1R104-471                              1.00 EACH  Res,5%,SMT,0805,470 ohm                                               R8        
1R241-W103                             1.00 EACH  POT,1/4 in. round,single turn,                                        R9        
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R10       
1R104-564                              1.00 EACH  Res,5%,SMT,0805,560k                                                  R11       
1R104-824                              1.00 EACH  Res,5%,SMT,0805,820k                                                  R12       
1R104-303                              1.00 EACH  Res,5%,SMT,0805,30k                                                   R13       
1R104-273                              1.00 EACH  Res,5%,SMT,0805,27k                                                   R14       
1R104-273                              1.00 EACH  Res,5%,SMT,0805,27k                                                   R15       
1R150-503J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,50k                                            R16       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R21       
1R104-222                              1.00 EACH  Res,5%,SMT,0805,2.2k                                                  R22       
1R104-273                              1.00 EACH  Res,5%,SMT,0805,27k                                                   R23       
1R104-273                              1.00 EACH  Res,5%,SMT,0805,27k                                                   R24       
1R104-303                              1.00 EACH  Res,5%,SMT,0805,30k                                                   R25       
1R104-821                              1.00 EACH  Res,5%,SMT,0805,820 ohm                                               R26       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R27       
1R104-152                              1.00 EACH  Res,5%,SMT,0805,1.5k                                                  R29       
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R30       
1R104-133                              1.00 EACH  Res,5%,SMT,0805,13k                                                   R31       
1R150-204J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,200k                                           R32       
1R104-562                              1.00 EACH  Res,5%,SMT,0805,5.6k                                                  R33       
1R150-503J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,50k                                            R34       
1R104-000                              1.00 EACH  Res,jumper,SMT,0805,0 ohm                                             R35       
1R104-393                              1.00 EACH  Res,5%,SMT,0805,39k                                                   R36       
1R108-3322                             1.00 EACH  Res,1%,SMT,0805,33.2k                                                 R37       
1R108-3322                             1.00 EACH  Res,1%,SMT,0805,33.2k                                                 R38       
1R104-102                              1.00 EACH  Res,5%,SMT,0805,1k                                                    R39       
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1R104-562                              1.00 EACH  Res,5%,SMT,0805,5.6k                                                  R40       
1R150-503J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,50k                                            R41       
1R104-102                              1.00 EACH  Res,5%,SMT,0805,1k                                                    R42       
NP                                     0.00 EACH  No placement for this referenc                                        R43       
NP                                     0.00 EACH  No placement for this referenc                                        R44       
1R230-103                              1.00 EACH  Resistor array,10k X 4,SMT                                            R46       
1R104-473                              1.00 EACH  Res,5%,SMT,0805,47k                                                   R47       
1R230-102                              1.00 EACH  Resistor array,1k X 4,SMT                                             R48       
1R104-224                              1.00 EACH  Res,5%,SMT,0805,220k                                                  R50       
1R104-203                              1.00 EACH  Res,5%,SMT,0805,20k                                                   R51       
1R150-503J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,50k                                            R52       
1R104-222                              1.00 EACH  Res,5%,SMT,0805,2.2k                                                  R53       
1R230-102                              1.00 EACH  Resistor array,1k X 4,SMT                                             R54       
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R55       



1R230-103                              1.00 EACH  Resistor array,10k X 4,SMT                                            R56       
1R104-124                              1.00 EACH  Res,5%,SMT,0805,120k                                                  R59       
1R150-203J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,20k                                            R60       
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R61       
1R104-222                              1.00 EACH  Res,5%,SMT,0805,2.2k                                                  R62       
1R104-123                              1.00 EACH  Res,5%,SMT,0805,12k                                                   R63       
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R64       
1R104-474                              1.00 EACH  Res,5%,SMT,0805,470k                                                  R65       
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R66       
1R104-473                              1.00 EACH  Res,5%,SMT,0805,47k                                                   R67       
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R68       
1R150-203J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,20k                                            R69       
1R104-222                              1.00 EACH  Res,5%,SMT,0805,2.2k                                                  R72       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R73       
1R104-682                              1.00 EACH  Res,5%,SMT,0805,6.8k                                                  R74       
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R75       
1R104-514                              1.00 EACH  Res,5%,SMT,0805,510k                                                  R76       
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R77       
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R78       
1R104-000                              1.00 EACH  Res,jumper,SMT,0805,0 ohm                                             R79       
1R104-2R7                              1.00 EACH  Res,5%,SMT,0805,2.7 ohm                                               R80       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R82       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R83       
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R84       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R85       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R86       
1R104-222                              1.00 EACH  Res,5%,SMT,0805,2.2k                                                  R87       
1R104-204                              1.00 EACH  Res,5%,SMT,0805,200k                                                  R88       
1R104-204                              1.00 EACH  Res,5%,SMT,0805,200k                                                  R89       
1R104-152                              1.00 EACH  Res,5%,SMT,0805,1.5k                                                  R90       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R91       
1R104-152                              1.00 EACH  Res,5%,SMT,0805,1.5k                                                  R92       
1R104-273                              1.00 EACH  Res,5%,SMT,0805,27k                                                   R93       
1R104-224                              1.00 EACH  Res,5%,SMT,0805,220k                                                  R94       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R95       
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1R104-154                              1.00 EACH  Res,5%,SMT,0805,150k                                                  R96       
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R97       
1R104-224                              1.00 EACH  Res,5%,SMT,0805,220k                                                  R98       
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R99       
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R103      
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R104      
1R104-101                              1.00 EACH  Res,5%,SMT,0805,100 ohm                                               R105      
1R104-101                              1.00 EACH  Res,5%,SMT,0805,100 ohm                                               R106      



1R104-222                              1.00 EACH  Res,5%,SMT,0805,2.2k                                                  R107      
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R108      
1R241-W103                             1.00 EACH  POT,1/4 in. round,single turn,                                        R109      
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R110      
1R104-102                              1.00 EACH  Res,5%,SMT,0805,1k                                                    R112      
1R104-432                              1.00 EACH  Res,5%,SMT,0805,4.3k                                                  R113      
NP                                     0.00 EACH  No placement for this referenc                                        R114      
1R104-105                              1.00 EACH  Res,5%,SMT,0805,1M                                                    R115      
1R104-682                              1.00 EACH  Res,5%,SMT,0805,6.8k                                                  R116      
1R104-822                              1.00 EACH  Res,5%,SMT,0805,8.2k                                                  R117      
1R104-682                              1.00 EACH  Res,5%,SMT,0805,6.8k                                                  R118      
1R104-432                              1.00 EACH  Res,5%,SMT,0805,4.3k                                                  R119      
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R120      
1R104-471                              1.00 EACH  Res,5%,SMT,0805,470 ohm                                               R121      
1R104-331                              1.00 EACH  Res,5%,SMT,0805,330 ohm                                               R122      
1R104-102                              1.00 EACH  Res,5%,SMT,0805,1k                                                    R123      
1R104-000                              1.00 EACH  Res,jumper,SMT,0805,0 ohm                                             R124      
1R104-471                              1.00 EACH  Res,5%,SMT,0805,470 ohm                                               R125      
1R104-102                              1.00 EACH  Res,5%,SMT,0805,1k                                                    R126      
1R104-102                              1.00 EACH  Res,5%,SMT,0805,1k                                                    R127      
1R104-203                              1.00 EACH  Res,5%,SMT,0805,20k                                                   R129      
1R104-123                              1.00 EACH  Res,5%,SMT,0805,12k                                                   R130      
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R131      
NP                                     0.00 EACH  No placement for this referenc                                        R132      
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R133      
1R104-103                              1.00 EACH  Res,5%,SMT,0805,10k                                                   R134      
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R135      
1R104-683                              1.00 EACH  Res,5%,SMT,0805,68k                                                   R136      
1R104-393                              1.00 EACH  Res,5%,SMT,0805,39k                                                   R137      
1R104-473                              1.00 EACH  Res,5%,SMT,0805,47k                                                   R138      
1R104-273                              1.00 EACH  Res,5%,SMT,0805,27k                                                   R139      
1R104-513                              1.00 EACH  Res,5%,SMT,0805,51k                                                   R140      
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R141      
1R104-472                              1.00 EACH  Res,5%,SMT,0805,4.7k                                                  R142      
NP                                     0.00 EACH  No placement for this referenc                                        R143      
1R104-473                              1.00 EACH  Res,5%,SMT,0805,47k                                                   R144      
NP                                     0.00 EACH  No placement for this referenc                                        R145      
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R146      
1R104-514                              1.00 EACH  Res,5%,SMT,0805,510k                                                  R147      
1R104-561                              1.00 EACH  Res,5%,SMT,0805,560 ohm                                               R148      
1R104-514                              1.00 EACH  Res,5%,SMT,0805,510k                                                  R149      
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1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R150      
1R104-225                              1.00 EACH  Res,5%,SMT,0805,2.2M                                                  R151      



1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R152      
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R153      
1R104-225                              1.00 EACH  Res,5%,SMT,0805,2.2M                                                  R154      
1R104-000                              1.00 EACH  Res,jumper,SMT,0805,0 ohm                                             R155      
NP                                     0.00 EACH  No placement for this referenc                                        R156      
1R104-473                              1.00 EACH  Res,5%,SMT,0805,47k                                                   R157      
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R158      
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R159      
1R150-203J                             1.00 EACH  Pot,SMT,4mm,ST4 J lead,20k                                            R160      
1R104-104                              1.00 EACH  Res,5%,SMT,0805,100k                                                  R161      
1R230-101                              1.00 EACH  Resistor,array,100 X 4,SMT,060                                        R162      
1R230-101                              1.00 EACH  Resistor,array,100 X 4,SMT,060                                        R163      
1R230-101                              1.00 EACH  Resistor,array,100 X 4,SMT,060                                        R164      
1R230-101                              1.00 EACH  Resistor,array,100 X 4,SMT,060                                        R165      
1R104-000                              1.00 EACH  Res,jumper,SMT,0805,0 ohm                                             R166      
NP                                     0.00 EACH  No placement for this referenc                                        R167      
1R104-101                              1.00 EACH  Res,5%,SMT,0805,100 ohm                                               R168      
1R104-101                              1.00 EACH  Res,5%,SMT,0805,100 ohm                                               R169      
1R104-223                              1.00 EACH  Res,5%,SMT,0805,22k                                                   R170      
NP                                     0.00 EACH  No placement for this referenc                                        S1        
NP                                     0.00 EACH  No placement for this referenc                                        TST1      
1Q124-431000A                          1.00 EACH  IC,Static RAM,1M bit CMOS,128K                                        U2        
5P306-1               *    STD         1.00 EACH  EPROM & Firmware for 5A296 - U4                                       U4        
1Q133-25043                            1.00 EACH  IC,EEPROM,512 bytes,5V,SOIC                                           U7        
1Q125-208ECWG                          1.00 EACH  IC,RS-232 Tranceiver with 0.1u                                        U10       
1Q123-28F160S5                         1.00 EACH  IC,FlashFile Mem,SSOP-56,5V PS                                        U11       
1Q127-LP2982IM5                        1.00 EACH  IC,VREG,5V out,SOT-23,-40 to 1                                        U12       
1Q126-33174DW                          1.00 EACH  IC,OP-AMP,Quad,low pwr,SMT,SO-                                        U13       
1Q127-78L05                            1.00 EACH  IC,VREG,5V,SMT,SOP-8                                                  U14       
1Q126-LM6144M                          1.00 EACH  IC,OP-AMP,Quad,Hi speed,5V,SMT                                        U15       
1Q127-78L05                            1.00 EACH  IC,VREG,5V,SMT,SOP-8                                                  U16       
NP                                     0.00 EACH  No placement for this referenc                                        U17       
1Q128-CD4066                           1.00 EACH  IC,Digital CMOS,SMT,4066 Quad                                         U18       
1Q127-7808                             1.00 EACH  IC, VREG, 1A @ 8V,metal  tab,0                                        U19       
1Q126-LM6144M                          1.00 EACH  IC,OP-AMP,Quad,Hi speed,5V,SMT                                        U20       
1Q128-CD4066                           1.00 EACH  IC,Digital CMOS,SMT,4066 Quad                                         U21       
1Q390-8889CS                           1.00 EACH  IC,Integrated DTMF Transceiver                                        U22       
1Q132-DAC0832WM                        1.00 EACH  IC,DAC,Double Buffered D to A                                         U23       
1Q126-380N-14                          1.00 EACH  IC, Audio Power Amp, 14 pin Di                                        U24       
1Q126-33174DW                          1.00 EACH  IC,OP-AMP,Quad,low pwr,SMT,SO-                                        U25       
1Q126-33174DW                          1.00 EACH  IC,OP-AMP,Quad,low pwr,SMT,SO-                                        U26       
1Q393-82C55A-2V                        1.00 EACH  IC,Programmable Peripheral,3 t                                        U27       
1Q393-82C55A-2V                        1.00 EACH  IC,Programmable Peripheral,3 t                                        U28       
1Q393-82C55A-2V                        1.00 EACH  IC,Programmable Peripheral,3 t                                        U29       
1Q394-MX465DW                          1.00 EACH  IC,CTCSS Encoder/Decoder, 3.3                                         U30       
1Q122-386EXTC33                        1.00 EACH  IC,386 EX Embedded Microproces                                        U99       
1Q128-74HC04                           1.00 EACH  IC,CMOS,Hex inverter,SMT,SO-14                                        U101      
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5A296-1               E1  (CURRENT)        STANDARD    EACH  Assy,PF1 Central Processor                              

COMPONENT             REV  TYP     QTY/BILL U/M   DESCRIPTION                                                           FIND# STEP
-----------------------------------------------------------------------------------------------------------------------------------
1Q124-431000A                          1.00 EACH  IC,Static RAM,1M bit CMOS,128K                                        U102      
1Q128-CD4066                           1.00 EACH  IC,Digital CMOS,SMT,4066 Quad                                         U104      
1Q128-74HC05D                          1.00 EACH  IC,Hex Inverter,SMT,-0.5 to 7V                                        U103      
1Q125-208ECWG                          1.00 EACH  IC,RS-232 Tranceiver with 0.1u                                        U105      
1Q128-DS1869-10                        1.00 EACH  IC,Dig. Rheostat,10K, SOIC-8,3                                        U106      
1Q128-CD4066                           1.00 EACH  IC,Digital CMOS,SMT,4066 Quad                                         U107      
1Q126-LMC6035MM                        1.00 EACH  IC,Dual Op Amp,2.0 to 15.5V PS                                        U108      
1Q124-431000A                          1.00 EACH  IC,Static RAM,1M bit CMOS,128K                                        U109      
1Q124-431000A                          1.00 EACH  IC,Static RAM,1M bit CMOS,128K                                        U110      
1Y203-4.00                             1.00 EACH  Crystal,4.00MHz,HC-49 short,50                                        Y1        
1Y210-3.579545                         1.00 EACH  Crystal,3.579545 MHz, +/- 50pp                                        Y2        
5A296-1-MFG                            1.00 EACH  MFG for PF1 Central Processor   



Alignment Procedure

General Setup

1. Apply DC power to the unit.  Connect the service monitor to the ANT port.
2. Download the Flash code to the unit if it is not already programmed.  Hold down the "-" key while

powering up the unit to enter Flash code programming mode.  See the section on "Firmware Updating"
for additional information.

3. Adjust the LCD contrast control on the rear panel of the unit.

Radio Interface

This procedure assumes a properly tuned transceiver is installed in the unit.  You will need a DC power
source, service monitor, oscilloscope, and DVM.  Full System Deviation =5.0 kHz for wide-band versions,
and FSD=2.5 kHz for narrow-band versions.  Depending upon the type bandwidth of the transceiver used,
you will have to make slightly different adjustments.
1. Program the unit’s transmit and receive frequencies.  Disable sub-audible signaling.
2. Set the TX bandwidth to “wide band” or "narrow band" depending on the bandwidth of the transceiver

unit installed.
3. Generate an RF carrier on the receive frequency, 1 kHz tone, 60% FSD = 3 kHz (wideband units) / 1.5

kHz. (narrowband units), RF level 10 uV.
4. Adjust R16 for a 1.5 V p-p (530 mV RMS) signal on TP8.
5. Adjust the RF generator to .35 uV.  Adjust the squelch (located on the rear panel) so that the carrier

detect LED is on, and so that it goes off when the RF level is below .25 uV.

Telco Interface - Receive Mode

1. Generate an RF carrier on the receive frequency, 1 kHz tone, 60% FSD = 3 kHz / 1.5 kHz.  RF level 10
uV.

2. Connect the TELCO line to the RX audio by holding the 1 button down on power up to bring-up the
test mode, then enter the password and press 6 F1 and F2.

3. Adjust R69 (telco line level) for a level of –13 dBm on the line.
4. Disable the RX audio by pressing F2 twice more. Generate a DTMF tone from the  by pressing 3 and

then F4.
5. Verify that the line level is between -15 and -12 dBm.  Then press the DOWN arrow to turn off the

DTMF.

Telco Interface - Transmit Mode

1. Set the service monitor to measure the transmitter's FM deviation.
2. Generate a 2500 Hz tone onto the TELCO line from an external test instrument with a power level of >

5 dBm into 600 ohms.
3. Connect the TELCO to the transmitter by pressing F1, then press F2 twice to key the transmitter.
4. Adjust R52 clockwise for maximum gain, then adjust R41 (limiter) for 4.5 kHz / 2.25 kHz deviation.
5. Adjust the TELCO signal to a power level of -15 dBm.
6. Adjust R52 so that the deviation is at half scale (2.25 kHz / 1.125 kHz).

Paging Modulation

1. Turn the unit off.
2. Generate a 1200 baud paging test signal by holding the 1 button down upon power up, then entering

the password and pressing  6 1 2.  Specify an ON time of 30000 mS and an OFF time of 0 mS.
3. Adjust R34 for 5 kHz / 2.5 kHz (0 to peak) deviation.
4. Turn off the power to the unit.

Voice Modulation & CTCSS

1. Turn the unit back on.
2. Key the transmitter using the F3 key.   Adjust R160 so the carrier is on frequency.



3. Adjust R60 (mic gain) for 3 kHz / 1.5 kHz deviation when speaking into the mic with a normal voice
level from a distance of about 1 foot away.

4. Enable a 100 Hz CTCSS encoder on the transmit frequency.
5. Key the transmitter with the F3 key.  Adjust R32 for 500 Hz / 250 Hz deviation of the CTCSS tone.
6. Measure the transmitter's power level to verify that it is set to the desired level with the internal

jumpers.


