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Background 

The O r i o n Mobile i s one of s e v e r a l r a d i o members i n 
the EDACS product group. The Programming t o o l s used on 
O r i o n ' s i n the e a r l y day were DOS based t o o l s . There were 2 
v e r s i o n s , EDACS3 and a CONVentional e q u i v a l e n t . The c u r r e n t 
s o f t w a r e used f o r t h e s e r a d i o s i s c a l l e d Programmer and 
Programmer CNV. These newer windows based t o o l s a r e 
l i c e n s e d c u r r e n t l y by Tyco and a r e beyond the scope of t h i s 
document. I f you have a l e g i t i m a t e v e r s i o n of t h e s e t o o l s 
you may have o t h e r s o f t w a r e s o l u t i o n s t o get t o amateur but 
t h e s e or s i m i l a r hardware mods w i l l s t i l l be r e q u i r e d . We 
w i l l c o n f i n e our d i s c u s s i o n s i n the s o f t w a r e r e a l m t o t h e 
DOS based t o o l s which a r e f o r t h e most p a r t a v a i l a b l e and 
not r e s t r i c t e d or p r o t e c t e d p e r - s e by t h e c u r r e n t owners of 
Tyco. 

(Editors Note: Information regarding Using EDACS3 or CNV DOS based 
software t o move these radios i n t o amateur frequencies i s published i n 
some places on the i n t e r n e t . The methods of doing t h i s are not 
p u b l i c a l l y approved, authorized or supported by Tyco/ M/A-Com TAG 
Support i n Lynchburg... DO NOT CALL THEM f o r assistance!!!! I REPEAT DO 
NOT CALL THEM TO ASK HOW TO MOVE RADIOS OUT OF BAND. You w i l l not get 
an answer t h a t you want t o hear... The Factory i n no way p u b l i c a l l y or 
o f f i c i a l l y supports or a s s i s t s Out-of-Band modif i c a t i o n s outside of 
commercial a c t i v i t i e s f o r commercial customers. Period!!!) The older 
DOS based software i s a v a i l a b l e i n the w i l d and i n general i s not 
s c r u t i n i z e d nor i s i t supported by the Factory... Special Configuration 
f i l e s can be used w i t h these DOS based software t o o l s t o program Out-
Of-Band amateur frequencies. 

Assuming you have been a b l e t o program 902-927 
f r e q u e n c i e s i n t o your 900 O r ion, you have p r o b a b l y n o t i c e d 
t h a t s i m p l e x works and RPT (902) TX g i v e s a s y n t h e s i z e r 
u n l o c k . T h i s i s a b s o l u t e l y c o r r e c t and a p p l i e s t o a l l 
EDACS3 r a d i o s I have t r i e d e x c e p t the MRK 900 which works 
f i n e , as i t o n l y has 1 segment. 



The p r o b l e m i s s i m p l e b u t a l i t t l e d i f f i c u l t t o f i n d a 
s o l u t i o n f o r . What o c c u r s i s a f i r m w a r e q u i r k w h i c h 
p r o b a b l y came f r o m t h e s o f t w a r e e n g i n e e r n e v e r c o n s i d e r i n g 
use on a n y t h i n g b e s i d e s 896-902 and 935-941 w h i c h a r e t h e 
com m e r c i a l band segments (He o r She must n o t have been a 
ham) . SO ... he o r she, as t h e case may be, t o o k some 
s h o r t c u t s i n d e c i s i o n making s t e p s f o r t h e IC702 CPU. 

There a r e 2 VCO band segments i n t h e h a r d w a r e f o r 
s e l e c t i n g t h e low r a n g e o r h i g h r a n g e i n T r a n s m i t mode. ALL 
EDACS3 r a d i o s i n 900 make one o f 2 d e c i s i o n s t h a t b e i n g 
e i t h e r (1) a n y t h i n g below 935 i s t h e low VCO o r (2) 
a n y t h i n g above 902 i s t h e h i g h VCO. 

T h i s v a r i e s by model b u t t h e r e s u l t s i s t h e same, on 
e i t h e r 927 TX or 902 TX one w i l l work o r one w i l l n o t 
because our band 902-928 segment i s i n between t h e s e 
l i m i t s . I n t h e s p e c i f i c case o f t h e O r i o n t h e d e c i s i o n made 
i s a n y t h i n g above 902.0000 i s s e n t t o t h e h i g h VCO so t h e 
r a d i o t r i e s t o use t h i s h i g h VCO segment t o o p e r a t e and 
c o n s e q u e n t l y u n l o c k o c c u r s . 

A ha r d w a r e s o l u t i o n i s i n o r d e r . The mod d i s c u s s e d i n 
t h i s document w i l l p r o v i d e a manual o v e r - r i d e s w i t c h 
f u n c t i o n t o c o r r e c t t h i s h ardware c o n d i t i o n . I n s o f t w a r e a 
b u t t o n on t h e f r o n t o f t h e r a d i o w i l l be mapped t o do t h i s 
RPT and T/A s w i t c h i n g as w e l l as e n a b l i n g o r d i s a b l i n g 
TR716 "OUTl" t o s w i t c h t h e segment. O p t i o n 1 and O p t i o n 2 
use i d e n t i c a l s o f t w a r e s e t u p e x c e p t t h e a c t i v e c o n d i t i o n o f 
O u t l i s HIGH o r LOW based on w h i c h v e r s i o n o f t h e 
m o d i f i c a t i o n . The c h o i c e w i l l be d e s c r i b e d l a t e r b u t a r e 
HIGH f o r Mod o p t i o n 1 (Josh's) and LOW f o r o p t i o n 2 
(Doug's). Josh w o r k e d o u t t h e Macro f u n c t i o n p r ogramming 
f o r t h e b u t t o n . I g i v e him a l l t h e c r e d i t on t h a t as I 
never knew i t c o u l d even do t h a t © ... 

Even I can l e a r n a t h i n g o r 2 ab o u t O r i o n ' s ! ! ! And t h e 
se t u p i s p r e t t y c o o l . I t i s e l e g a n t l y s i m p l e b u t h i g h l y 
e f f e c t i v e . 

The a c t u a l s c h e m a t i c d e s i g n a t o r o f t h e VCO segment 
s e l e c t o r s on t h e 900 O r i o n t r a n s m i t i n v o l v e d i s t h e "SYNTH 
BAND 1 " c i r c u i t . T h i s l e a d needs t o t o g g l e HIGH when t h e 
low VCO segment i s needed and i s h e l d LOW when t h e 
TALKAROUND mode o r h i g h segment i s needed. T h i s s i g n a l 
comes f r o m t h e M i c r o p r o c e s s o r (IC702) w h i c h i s on t h e 
System C o n t r o l / L o g i c Board. The s i g n a l s t a r t s a t IC702 and 
passes t h r o u g h a choke SMT assy (CX702 i n a c e r a m i c IC 
package) and t h e n t h r o u g h p i n 25 o f P501 t o t h e 
S y n t h e s i z e r / R e c e i v e r / E x c i t e r b o a r d . B a s i c a l l y t h e l e a d i s 
never s w i t c h e d t o h i g h when we o p e r a t e o u t o f band i n 902-



928 because o f t h e above d e s c r i b e d f i r m w a r e l o g i c . We need 
t o f i x t h a t . 

. - . - • The OPTIONS - • . >= . : : 

We p r o p o s e 2 d i f f e r e n t m o d i f i c a t i o n s d e p e n d i n g on t h e 
s k i l l l e v e l and d e s i r e o f t h e b u i l d e r and h i s o r h e r 
c o n f i d e n c e l e v e l . No egos a l l o w e d here... check i t a t t h e 
doo r . M i s t a k e s can k i l l t h e b o a r d . Do n o t a t t e m p t t h e 
second o p t i o n u n l e s s you a r e r e a d y t o c u t a t i n y f o i l and 
have a s o l d e r i n g p e n c i l t i p i n 1mm r e g i o n , as w e l l as a 
m a g n i f i e r and p a t i e n c e . The c u t r e q u i r e s c u t t i n g 1 f o i l 
w i t h a l o t l e s s t h a n 1mm o f c l e a r a n c e t o e v e r y t h i n g a r o u n d 
i t . A p r e c i s i o n X - a c t o k n i f e , a m a g n i f i e r and a s t e a d y hand 
a r e a must. You have been warned! 

Josh p r o p o s e s a s i n g l e w i r e i n s t a l l a t i o n w i t h no c u t s 
o r m a j o r s u r g e r y . I t does a l s o r e q u i r e d r i l l i n g one l i t t l e 
h o l e t h r o u g h t h e c h a s s i s f r a m e . We w i l l r e f e r t o h i s as 
O p t i o n 1. 

I (Doug) p r o p o s e a 1 w i r e , 1 c u t , and 1 r e s i s t o r mod 
i f t h e o p e r a t i o n o f t h e mod p r o p o s e d by Josh does n o t s u i t 
y our l i k i n g . We w i l l r e f e r t o mine as O p t i o n 2. 

The d e c i s i o n i s an o p e r a t i o n a l one, now on t o t h e 
d e c i s i o n d i s c u s s i o n . 

The Re a s o n i n g f o r w h i c h O p t i o n S o l u t i o n r 

Based on a f i r m w a r e g l i t c h , o r f e a t u r e , d e p e n d i n g on 
you r p e r s p e c t i v e , t h e OUTl t r a n s i s t o r d e v i c e , TR716, always 
powers up i n t h e OFF mode ( i t i s an open c o l l e c t o r NPN 
d e v i c e and powers up i n t h e open f l o a t i n g c o n d i t i o n ) upon 
power "ON" o r r e s e t o f t h e r a d i o . The r e l e v a n c e o f t h i s 
d i c t a t e s w h i c h O p t i o n you w i l l choose t o f o l l o w . 

I f you use Josh's mod, t h e t r a n s i s t o r (TR716) w i l l 
power up open c o l l e c t o r ( f l o a t i n g ) and a c t i v a t e t h e T/A o r 
SIMPLEX segment s e l e c t mode u n t i l t h e " T a l k a r o u n d " b u t t o n 
i s t o g g l e d ( d i s c u s s e d l a t e r ) w h i c h causes a s y n t h e s i z e r 
u n l o c k c o n d i t i o n i n RPT mode i f you t r y t o t r a n s m i t on RPT 
b e f o r e t h e Talkaround/RPT b u t t o n i s c y c l e d . The d i s p l a y 
w i l l i n d i c a t e RPT mode b u t t h e t r a n s i s t o r w i l l be l a t c h e d 
i n TALKAROUND and a c t i v a t e t h e t a l k a r o u n d VCO segment u n t i l 
c y c l i n g t h e T/A b u t t o n t w i c e . I f you t r y t o TX i t w i l l g i v e 
an u n l o c k c o n d i t i o n on an RPT f r e q and i n t h e wrong s t a t e . 



T h i s may o r may n o t be r e a s o n t o c o n t e m p l a t e my more 
complex mod ( o p t i o n 2) w h i c h i n v e r t s t h e s i t u a t i o n m a king 
t h e r a d i o a l w a y s power up w i t h t h e t r a n s i s t o r i n t h e open 
s t a t e b u t i n s t e a d because we i n v e r t e v e r y t h i n g , i t w i l l be 
i n RPT mode and w i l l l e t t h e r a d i o TX work i m m e d i a t e l y 
w i t h o u t c y c l i n g b u t t o n s as l o n g as t h e r a d i o was i n RPT 
mode when power was s h u t o f f . 

You NEED t o d e c i d e i f t h i s i s s u e i s an i s s u e o r n o t . 
The main d i f f e r e n c e i s t h a t i f you a r e u s i n g t h e r a d i o i n 
RPT mode ( w h i c h i s a f t e r a l l why we a r e d o i n g t h i s mod) 
most or a l l t h e t i m e , t h a t power on and power o f f i s a 1 
s w i t c h f u n c t i o n my way ( o p t i o n 2 ) , and you a d d i t i o n a l l y 
need t o t o g g l e t h e " T a l k a r o u n d " b u t t o n t w i c e b e f o r e u s i n g 
on RPT u s i n g Josh's s i m p l e r non i n v a s i v e mod ( o p t i o n 1 ) . 

T h i s document i n c l u d e s b o t h . The d i f f e r e n c e i s where 
we t i e t o t h e Band S e l e c t l e a d and w h i c h l o g i c l e v e l i s 
d e f a u l t . The l o g i c l i n e i n v e r t s b e f o r e i t g e t s t o t h e Band 
S e l e c t o f t h e VCO so we can a t t a c k i t a t e i t h e r s i d e o f t h e 
i n v e r t e r . The c o n n e c t i o n p o i n t s a r e on 2 d i f f e r e n t b o a r d s 
d e p e n d i n g on o p t i o n 1 or o p t i o n 2. I n e i t h e r case t h e OUT 1 
t r a n s i s t o r TR716 i s s t i l l t h e o t h e r end o f t h e w i r e . 

M o d i f i c a t i o n i n s t r u c t i o n s s t a r t h e r e : :„ 

1. You need t o a d d r e s s t h e programming o f amateur 
f r e q u e n c i e s f i r s t and v e r i f y o p e r a t i o n on s i m p l e x b e f o r e we 
g e t started... T h i s i s i m p o r t a n t because a f t e r you s t a r t 
making m o d i f i c a t i o n s , i f s o m e t h i n g goes wrong i t w i l l be 
h a r d t o t e l l why i f we d i d n o t check t h e r a d i o o u t f i r s t . 
Do n o t s k i p t h i s s t e p ! ! ! ! 

2. When you have t h e r a d i o programmed on t h e ham bands, 
and w o r k i n g on 927 MHz TX and RX s i m p l e x , you w i l l see t h a t 
t h e r a d i o u n l o c k s t h e VCO, i n d i c a t i n g "VCO U n l o c k " , i f you 
a t t e m p t t o TX on 902 or b a s i c a l l y a n y t h i n g b elow 925 o r so... 

Next you need t o , and a r e r e a d y t o , m o d i f y t h e 
hardware o f t h e r a d i o . 

Use ESD s a f e work p r a c t i c e s so you d o n ' t f r y t h e r a d i o 
you a r e t r y i n g so h a r d t o make work. 

Ot h e r t h a n b a s i c hand and s o l d e r i n g t o o l s , you w i l l 
need one i t e m t o c o m p l e t e t h i s v e r s i o n o f t h e mod.... - " 



A p i e c e o f s m a l l gage w i r e ! 

T e f l o n i n s u l a t e d w i r e i s b e s t , f o r a b r a s i o n 
r e s i s t a n c e , b u t use what you have. I t w i l l have t o pass 
t h r o u g h a h o l e i n t h e frame o f t h e r a d i o so make s u r e i t 
can h a n d l e a l i t t l e c h a f f i n g . . . a n d i s s m a l l enough. You 
w i l l need t o d r i l l a c c o r d i n g l y . 

1. Remove t h e PA and s e t i t a s i d e t o g e t i t o u t o f t h e 
way. 

2. Remove t h e t o p and b o t t o m c o v e r s and i n t e r n a l s h i e l d s . 

3. I f i t i s a dash mount r a d i o , remove t h e c o n t r o l p a n e l 
f r o m t h e f r o n t . 

4. D i s c o n n e c t and remove t h e LOGIC c i r c u i t b o a r d and s e t 
i t a s i d e f o r o p t i o n 1 o r p r e p i t f o r o p t i o n 2. 

Here we d e v i a t e f o r O p t i o n 1 and 2, f i r s t w i l l be t h e 
m o d i f i c a t i o n i n s t r u c t i o n s f o r *ips<Wlf*t»i 

5.1 Remove t h e VCO c i r c u i t b o a r d and s e t i t aside.'-'-' | -

6.1 On t h e L o g i c s i d e o f t h e c h a s s i s you w i l l see a r a i s e d 
boss t h a t i s t h e h e a t s i n k f o r t h e 7805 r e g u l a t o r c h i p . Set 
t h e c h a s s i s i n f r o n t o f you w i t h t h e boss t o t h e r i g h t . On 
t h e s i d e o f t h e boss f a c i n g you ( t o w a r d s t h e f r o n t o f t h e 
r a d i o ) d r i l l a 1/16" h o l e r i g h t a l o n g t h e boss on t h e f r o n t 
s i d e about 1/8-3/16" o f an i n c h f r o m t h e end o f t h e boss. 
T h i s i s where t h e VCO c o n t r o l w i r e you add w i l l pass 
t h r o u g h t h e c h a s s i s . 

7.1 P l a c e t h e VCO b o a r d f r o n t and c e n t e r on y o u r bench, 
component s i d e down w i t h t h e c o n n e c t o r t o t h e L o g i c b o a r d 
c l o s e s t t o you. The VCO a d j u s t i n g caps s h o u l d be t o w a r d s 
t h e bench on y o u r r i g h t hand s i d e . L o c a t e t h e s u r f a c e mount 
r e s i s t o r and c a p a c i t o r near two p l a t e d t h r o u g h h o l e s i n t h e 
b o a r d . These w i l l be t o w a r d s t h e r i g h t edge w i t h n o t h i n g 
between them and t h e f a r s i d e o f t h e b o a r d . They w i l l be 
near one o f t h e h o l e d f o r VCO b o a r d s h i e l d m o u n t i n g . The 
cap i s marked 102 and t h e r e s i s t o r marked 472. They s h a r e a 



common c o n n e c t i o n . T h i s l i n e i s t h e " S y n t h Band 1 " l i n e 
f r o m t h e m i c r o . The r e s i s t o r i s t h e c u r r e n t l i m i t e r f o r t h e 
t r a n s i s t o r t h i s l i n e d r i v e s . I t i s h i g h f o r t a l k a r o u n d VCO 
and low f o r r e p e a t e r i n p u t VCO. We w i l l be p u l l i n g t h i s 
l i n e low t o make t h e r a d i o l o c k a t 902-903MHz. We can do 
t h i s w i t h o u t damage t o t h e m i c r o s i n c e t h i s r e s i s t o r i s i n 
t h e c i r c u i t . C a r e f u l l y s o l d e r a l e n g t h o f s m a l l , i n s u l a t e d 
w i r e t o t h e r i g h t hand s i d e o f t h e r e s i s t o r ( t h e t r a c e 
l e a d i n g t o t h e cap and t h e p l a t e d t h r o u g h h o l e ) . 

8.1 Run t h e w i r e t h r o u g h t h e h o l e you d r i l l e d i n t h e 
c h a s s i s and r e i n s t a l l t h e VCO b o a r d . Do n o t l e t t h e w i r e 
l o o p up o r c o l l e c t under t h e VCO b o a r d . G e n t l y p u l l i t as 
you p l a c e t h e b o a r d . 

9.1 On t h e L o g i c s i d e o f t h e c h a s s i s , r u n t h e w i r e a r o u n d 
t h e 7805's h e a t s i n k boss and o u t t h e c u t o u t i n t h e c h a s s i s 
f o r t h e PA c o n n e c t i o n s . R e i n s t a l l t h e L o g i c b o a r d , k e e p i n g 
t h i s w i r e o u t o f t r o u b l e under t h e c i r c u i t b o a r d . 

10.1 W i t h t h e L o g i c b o a r d s i d e up, and t h e f r o n t o f t h e 
c h a s s i s t o w a r d s you, l o c a t e TR716 on t h e L o g i c b o a r d , near 
t h e back o f t h e r a d i o . There a r e two i d e n t i c a l t r a n s i s t o r s 
i n f r o n t / b a c k o f each t h e o t h e r . TR716 i s t h e one f a r t h e s t 
t o t h e back. They have 3 l e a d s on t h e r i g h t s i d e , and one 
l a r g e r one on t h e l e f t . B r i n g y o u r w i r e up and a r o u n d t h e 
back o f t h e b o a r d and s o l d e r i t t o t h e c e n t e r p i n on t h e 
r i g h t s i d e . T h i s i s "Output 1" t h a t you w i l l use t o c o n t r o l 
t h e VCO. ( E d i t o r s n o t e : t h e l a r g e l e a d on t h e l e f t i s 
i n t e r n a l l y c o n n e c t e d t o t h e c e n t e r p i n on t h e r i g h t , w h i c h 
i s t h e c o l l e c t o r o f t h e "Output 1" t r a n s i s t o r . ) 

11.1 L o c a t e J703 and c o n s i d e r c u t t i n g t h e t r a c e s t h a t l e a d 
t o p i n s 3 and 4. "Ou t p u t 1" appears on p i n 22 o f t h e 37 p i n 
c o n n e c t o r . By c u t t i n g t h e t r a c e s , you e n s u r e t h a t n o t h i n g 
w i l l be c o n n e c t e d and damage t h e m o d i f i e d c i r c u i t . 

T h i s i s NOT ma n d a t o r y , b u t s u g g e s t e d , as t h e v o l t a g e s you 
m i g h t a p p l y a c c i d e n t a l l y on t h i s p i n e x t e r n a l l y c o u l d blow 
t h i n g s up i n t h e future... C u t t i n g t h e p i n l o o s e w i l l p r e v e n t 
t h e p o s s i b i l i t y . 

12.1 R e i n s t a l l t h e s h i e l d s and c o v e r s . R e i n s t a l l t h e PA 
deck. 



Next a r e changes t o i n s t r u c t i o n s t o modify u s i n g t h e 
a l t e r n a t e fPffPS^ ^ z P " . f - a ^ ."T^ fr, A-̂  

5.2 y^-^ 
You w i l l need a 1.2k or so 1/8 or 1/4 watt r e s i s t o r , 

v e r y s h a r p X -acto k n i f e . A m a g n i f i e r l e n s of some form, a 
s t e a d y hand, and a p i e c e of s m a l l gauge T e f l o n w i r e t h a t 
w i l l have t o p a s s under t h e board. I use T e f l o n w i r e wrap 
w i r e . L a s t l y a f i n e t i p s o l d e r i n g pencil... 1mm or so. 

6.2 
The f o i l c u t i s on t h e MCU L o g i c Board i n between t h e 

CX702 d e v i c e and P501. The f o i l i s connected t o P501 p i n 25 
and the c o r n e r p i n of CX702 on t h e bottom s o l d e r s i d e of 
the l o g i c board. I f i t l o o k s too t i g h t t o f o r you t o work... 
STOP! Go back t o m o d i f i c a t i o n O p t i o n 1. T h i s i s t h e h a r d e s t 
p a r t so i f you can do i t t h e r e s t i s down h i l l . Assuming 
you c u t t h i s and o n l y t h i s , you have j u s t d i s c o n n e c t e d t h e 
CPU from t h e band s e l e c t l e a d . 



7.2 
Next you w i l l need t o s o l d e r t h e t e e n y t i n y w i r e wrap 

w i r e t o P501 p i n 25 on t h e b o t t o m s i d e o f t h e l o g i c b o a r d . 
Make s u r e n o t t o c o n n e c t t o t h e CX702 side... i t i s c l o s e 
space b u t j u s t be c a r e f u l . C a r e f u l l y r o u t e t h e w i r e a g a i n s t 
t h e b o t t o m s i d e o f t h e l o g i c b o a r d so i t w i l l pass n e x t t o 
CX702 i n t h e s h i e l d c u t o u t s o f t h e O r i o n c h a s s i s frame 
w h i c h s i t s d i r e c t l y under t h e area we a r e w o r k i n g when you 
re- a s s e m b l e t h e u n i t . Route i t back t o where t h e A u d i o PA 
h y b r i d mounts and pass i t up t o t h e t o p s i d e o f t h e b o a r d 
i n t h e c o r n e r o f t h e PCB c u t o u t f o r t h e a u d i o h y b r i d . Be 
aware o f t h e s h i e l d boss's w h i c h t h e b o a r d s i t s on and make 
su r e you do n o t p u t t h e w i r e i n harms way. There i s p l e n t y 
o f space assuming u s i n g s o m e t h i n g s m a l l l i k e 30 gauge. 

Wire routing on bottom of Logic board avoiding pinch 
points where ground boss's w i l l touch the board. 



8.2 
Set t h e b o a r d u p r i g h t w i t h t h e w i r e r o u t e d how i t w i l l 

be i n t h e f i n a l r e - a s s e m b l y . And d r a p e i t o v e r t h e t o p f o r 
now. We s h o u l d now be l o o k i n g a t t h e t o p component s i d e o f 
t h e b o a r d . We now w i l l s o l d e r t h e 1.2k r e s i s t o r f l y i n g l e a d 
s t y l e f r o m t h e c o l l e c t o r o f TR716 t o t h e anode o f d i o d e 
CD601. See t h e p i c t u r e s and t h e L B I d i a g r a m s f o r t h e L o g i c 
Board t o s o r t t h i s o u t . . - • 

Routing Wire up through the open space of the cutout 
around the Audio Amp IC. 



9.2 
L a s t l y s o l d e r t h e w i r e f r o m P501-25 t o t h e end o f t h e 

1.2k r e s i s t o r w h i c h c o n n e c t s t o t h e C o l l e c t o r o f TR716. 

Wire connection topside of board to r e s i s t o r 
connection on TR716 side. The r e s i s t o r i s soldered to 
c o l l e c t o r tab on TR716 and cathode of CD601R which i s 
switched 9v. 



Another view of wire connection to r e s i s t o r top side 

10.2 
R e i n s t a l l L o g i c Board c a r e f u l l y aware t o not p i n c h the 

w i r e under the board w h i l e a l i g n i n g f o r r e a s s e m b l y . 
R e i n s t a l l t h e Power a m p l i f i e r c o n n e c t i n g the w i r i n g as you 
go and r e a s s e m b l e the f r o n t p a n e l i f p r e s e n t and you took 
i t out ( i f i t was 1 am s u r e you d i d © )Make s u r e the w i r e 
p a s s e s f r e e l y from bottom t o top i n the c o r n e r of the 
c u t o u t by the Audio Amp I C , s t a y i n g c l e a r not t o p i n c h i t . 

****** This completes the hardware modification. ****** 



RADIO PROGRAMMING: 
(No, n o t o u t o f band. You a l r e a d y d i d t h a t on y o u r 

own) 

T h i s i s t o e n a b l e t h e h ardware b u t t o n f u n c t i o n a l i t y 
t h a t we j u s t w i r e d together... 

C o n c e p t u a l l y , we a r e u s i n g t h e O u t p u t 1 d r i v e r 
t r a n s i s t o r t o manage t h e Band S e l e c t l e a d when we t o g g l e 
between RPT TX on 902/903 and T/A TX when we a r e on Si m p l e x 
o f t h e h i g h s i d e . These s t e p s w i l l s e t t h a t up. 

1. Under " C o n t r o l U n i t Keypads" s e l e c t t h e c o n t r o l u n i t 
y o u r r a d i o has an a s s i g n one b u t t o n t o "MACl" (macro 1 ) . 
You w i l l use a macro t o s e l e c t " T a l k a r o u n d " and t o g g l e t h e 
VCO. 

2. Under "Macro Keys" s e l e c t "macro 1 " and " p r e s s " . I n 
t h e box n e x t t o t h e number one s e l e c t " T a l k " and "Press & 
Release". T h i s s e l e c t s t h e t a l k a r o u n d mode. I n t h e box 
n e x t t o t h e number two s e l e c t "AUXl" and "Press & Re l e a s e " . 
T h i s w i l l t o g g l e t h e o u t p u t l i n e we use t o c o n t r o l t h e VCO. 

3.1 For Option 1 use THIS s e t t i n g . 

Under " E x t e r n a l 10" i n t h e a r e a t h a t r e l a t e s t o AUX 1 
s e l e c t " F o l l o w WHO I c o n " , "Aux 1 o u t p u t = 1 " , "Aux 1 a c t i v e 
= HIGH", and f i n a l l y check t h e "aux 1 r e p e a t " box. 

3.2 For Option 2 use THIS Setting 
Under " E x t e r n a l 10" i n t h e a r e a t h a t r e l a t e s t o AUX 1 

s e l e c t " F o l l o w WHO I c o n " , "Aux 1 o u t p u t = 1 " , "Aux 1 a c t i v e 
= LOW", and f i n a l l y check t h e "aux 1 r e p e a t " box. 

4. Save and Program t h e r a d i o w i t h t h i s i n f o r m a t i o n . 

T h i s c o m p l e t e s t h e r a d i o programming f o r t h e VCO 
c o n t r o l . 



RADIO OPERATION: 

When you p r e s s t h e key you a s s i g n e d t o "macro 1 " you 
w i l l h ear two beeps. The f i r s t one i s t h e r a d i o g o i n g i n t o 
" T a l k a r o u n d " ; t h e second i s t h e o u t p u t c h a n g i n g s t a t e . 
Press i t a g a i n t o go back t o r e p e a t e r mode and g r o u n d t h e 
VCO c o n t r o l l i n e we added. T h i s f u n c t i o n t o g g l e s on and o f f 
w i t h each p r e s s o f t h e b u t t o n and l a t c h e s u n t i l r e s e t . 

See how easy. Not bad f o r a c o u p l e h o u r s o f work. 

73 de K6ZRX and/or KD8B 


