Kenwood CTOR cables - see

DBISHD’s show pins at radio end; RJ45’s are box ends
J21 is on Scramble Cable page

next page for Scramble version

Dtor & Rtor added to mix TOR and COR (TOR does not send COR in MON)
R2k4 added to prevent keying if desk power dies: dead +5 in hub loads PTT
These parts on 16x13mm PCB in DB1SHD shell
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Wht ~Grn Wht ~Grn
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Grn Grn
Unt/Brn Wht~Brn
Brown Brown

POTC12axT PDTC124XT

Qrx1, Rexl provides extra squelch for Kenwood: complete hiss silencing
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Non-scramble cable
No radio mod required
same as page |

e

BAS2LUD

Dtorl

PDTC124XT
\Y

Scramble cable (radio mod required)

Can be used for tone-activated repeater but not carrier-only repeater

Jel

Note Rx audio on pin 9

No COR programmed; TOR not programmed
Radio does squelching, Qsgx not active
Program TOR if tone-operated repeat is
needed, else let radio do all squelching
Radio modified to send audio out

from speaker (IC?705 pin 1) to pin 9
through 1uF, + to IC705

Min volume programmed to "4"

Audio is still present on pin 4
but it will not be unscrambled
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Send 14u to desks, let them
regulate it: line may sag 2v
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16 pin plug will also fit center
CDM’s CTOR may pull up to only 3.5v; if so,

[nverter and its pull up can be here or

pins on CDM models BUT
prog as active high and add a digital NPN inverter

in hub (preferably in cable; pull up to B+ pin 13)

connect PTT to B+ with 22k. No series diode needed.

To prevent hub-power-off keying radio,

Program Rx Audio to de-emphasised muted
This is also post-descramble
CTOR is not used if no repeater
CTOR may be open collector on some models
[f so, add a pullup

STM Radio
Motorola Cable, Desk Jacks
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PCB layout dictates

which latch goes to which radio

allm al|m allm al|
B|| B || || D || ]
wulfe [~ <lls | o]
w||o | & & o|| o
[ | | 1| [
Te[19 1[14 19[ 3 118 16[15 114 18] 9] 118
Q1 g2 012 Q1 g2 “0l7@2 Q1 @2 Q1762 R1 g2 “Q1/Ge
+Sy +5v h
s hcul 5 cug
[Sf,cc 4 vee
cil 74HC?S ce2 74HC7S
.es D1 D2 D1 D2 EN -@i D1 D2 D1 D2 EN
2] 3| [ 7] 4 2[ 3] o[ 7 4]

[Data B

[pata A

Outputs have internal diodes to +5,
[n case hub dies but radios have pouer,

so if power dies in hub, radios lock to @@ channel 4
unplug control cables to the radios and use panel mikes

polyiuse
+14u PTS181224Y875 Latch power 4TSV Rp2 100 A+S5uB RxAGC ref
+13.6 from power supply 100 ! cop2
Ugy Ulp
18 fuse Record ref
* 3 F1 )| Lreme | T 5| 78Les | Rol 108 \+SvA -et
t:y_|—of\u 1 n 0w 1 In_ Out T co9
A= Clp == Com - Cep R - 10-47uF
2 47-100 2 To-47 2 P ca
v C3p2 P
Main fuse flies between jack and board 1-3uF  1-3uF 10-47uF
or can be external in power cord 5, ig |ightly loaded, even by latches, so 78L@5 OK

Sv in desk drives some LED's but LOS still OK
If any mounted gooseneck, put preamp in line between desk and mike
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Re#’'s divide input 118, also rolls off low end with Cl# to reduce PL hum
10k gives AGC knee with Y1k deviation Rx by TK7302
May need to use trimmer if different radios have much different output (see #2 ckt)

1
DetD-3 Sude, 2.3vac

A+10v

Ras1 Cl#l  CaHL
LeoKk .15

8 Svde, 2.3vac
1

CTOR high turns on @1, mutes Rx

Rsq slows mute so no thump
REH3 LBOK

REHL 108K

Lo Deq3
BATS4S Lsa148 Epgi"s
~a.50 R2H1 2
Rx dg:L 1o Rea3 azax
au Lek
Dsql R9H3
Lsdlag RsgL 470k 2.3 squelched
1ex RokL W @-2.3 AGC
2.3 squelcned AV )
w 2-2.3 AGC
° 1f no PNP (sg>2.5v) unmute is delayed longer than desired (>.5s)
CTOR goes low, C4 discharges slowly (1/3s), unmutes softly Ciea
1K
TK?799 COR/TOR is open-collector$ provide in cable if not using radio’s squelch maka 15 cata

Sude, 2.Svac

Trimmer shown is not on standard PCB
ciu2
.15

canz
.15

R2H4
10k

~\§\./3\squslched
—|fx det 8-2.3 ACC

[

Sude, 2.3vac RG#4 188K

7

6

BATSAS
K

Dsq4

Optimal /18 for Kenwood
Unknown for Motorola
but likely similar

—|fx det

Ls4148
Dsg2

1K
REH2 180K

Dt
Lsa148

BATS4S
2
+5v
R2sq

15k
no filter C needed

RSS9 Trimmer shown is not on standard PCB

Fixed divider placed

1.7v source common to all chanrels STM Radio

Values shown set control limit about 2.2v
RxAGC and CTOR Switches

Set for just full muting so unsquelch is fast
Rev 1.0
Stan Jones
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~2.50 intercom, 33.5 rgd for Tx
Mute offset

ang2

Mute offset cnap
Omg1
DMAR6485 or &
A6 Iy

DMA2648S or &

«—
+ 0 < + <
A+10v P L1 1BV Le
3-10u0F
L.4ude, 1pp 2
RasL camr1
oL 27@kx 33 Qb2
1.5k 1.5k
+50 T +Su
Ret 1 Ret2
CnEl .epa7uF brih Cnf2 .B@47uF Lok
Qnrl RmE2
PDTCL43ZT n 18Kk/47k
anfla OmE2a Mon su
DMNSLBEDMK amEzb Cnr2
Rx mute Rx mute 2. 2uF
3
g
Cmfl suppresses pop as mute snaps of f g 8
& ?

key snap

Tx offset enap

gm%
3
5g
a &
g
&

g
offset snap o
m

De2
BAWSELT

data snap

data snap

\L data block

—<K1] | — -

Rn1 Rn2
1Bk Lok

x

]

3

a acR1 <

B 10Kk

@

§

Qof PNP trigs at 4.2v if Del is not shottky
RInl of 1Bk sets ref “2.8v by Ben input R 18k

18k
oMC2ELex o ¢

Data B acts as AnyData, is either 1.Sv (channel 1, 2) or 4.5v (3, 4)
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Muite offset

2unC, lupp

Omg3
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Ra#3 .33 e
6.8k b
Cmf3 . @@a7ur Cmf4 . @BA7UF
18k /47K
ome3a
Rx mute

Rx mute
amEda

+5u

jf Dk3
D 3 key snap N 2 BATS54C
.

BAWSELT

mon reset

Qof3

offset snap

data block

adR3
ok

DMC2610x

Mute offset
amga 3-LouF

L@k 47k

mon reset

o
offset snap %
R

data snap

Rnd
Lok

Rk pullups can be higher (15-22k> as another pullup is in the cable,
taken to the radio’s +Su. This prevents PTT uhen hub powered douwn.

STM Radio

PrioritysMon Logic 3, 4
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Ul pin 1 feeds radio 3 due to PCB layout
“5ue

MC33179
1UF

Clbl  Ribl

Clb3
Can be .33-.47ufF
ja

AGC’d output 3.8v pp or 1.4u rms
203
22-47 uF  LMNPLP 6B0-600 transformer

Unbalanced outputk

e
1v pp Tx or Rx

—
From PTT R2k3

100k

EDE]
To Mod Input
~.2v pp AGC’d
Use unbal out for run less than 1@ ft
Transformer not installed if unbal out

MBF 170

Can be .33 or .39uF
shorted gate won't

Gain rises at low end due to C1 Z

LuF 14

Clba

NEBF 170

R2k’s OK 39k-27@k

*UNBALANCED OUTPUT CAN STILL LOOK BALANCED TO OTHER END [F CONNECTED THIS WAY:

nc3size Gain ~3.8 +5uA
A

MC33179
v

1uF

\Y%
MBF 170 caol

Rek’s protect gate and

key radio

To Recorder

MC33179
B

~.50 pp

i TXAF1-4 WRT2 _—TXQF] 2
y K 1uF
C304 MBF 170 C302

STM Radio

Record Buffers

it (Shock protection set by C2’s)
> Output Caudio not symmetrical BUT impedances ARE)
%7 R2 may need to be > Rl to match Zout of op-amp
Re=R1 S 22007 F This design per Jensen engineer
188-150

Rev 6
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TOR = Tone Operated Relay (KW is only active low, +5 off)

Sample setup: Sirl to R, SIr2 to T, S2r1 to T, s2r2 to R to crossrepeat radios | and 2
S2 settings do the same thing in reverse uhen radio 2 receives

When RPO keys line, desk units are blocked as if repeat is another desk
Desks see red "stop” light and hear mod on Tx line and Rx on the other line
0S203013MT8AN1 slide DP3T (DPDT with center off)

" means "gets keyed"

R" means "does keying"
Radio 1 Radio 2 Radio 3 Radio 4
1 BAS70-085 BAS70-85 BAS7@-85 BRS7@-85
2DH
ols 40 ols pa a0 ols oa a0 ols pa
i T < i T [STE] T T cire 0
7 30 o047 T1 bus 30 o7 T1 bus 30 0.7
I *@HT[L H:L RPID+—— EDHT[L Forward Repeat
S R 10 S S R Lo S
ng 4o olg olg qlo olg
R s R s R sea
¥ ——=0 oy =0 op =0 oy Reverse Repeat
] T 1 T2 bus 1 T2 bus T 1
c T 20|:| E G |I c T 20|:| [ c
REL b S——  — 1o bs |
Le8k o

DMC206P1 is dual ron-digital transistor on repeater board
NXP version Mouser 771-BCB47215

RipL 5.8v when CTOR
—~
a Loaded by line when switched in
‘L.}: 3.6V when CTOR detects Rx

Grpl

DHC 20601

c.gx  3-6u lupp

R2p2
+18u
A

OMC206@1
Rplx (Repeater [nput) is CTOR through repeater setup switch
so that RpO (Repeater Out) is off except when TOR goes low (off)
Rx1 audio divided by Rlpl1-R2pl to lv pp

Qrp2
Division is to +6u so that DC at Qrpl.5 is S.6v ' Dricaeesl
DL's drops line to “4.4v if junction or “4.7 if shottky <
Repx pulls RpO up so it PTTs through Dix
STM Radio
“R" connects CTOR to RP[ and RPO to T bus
“T" connects T bus to line through diode (shottky can reduce dc drop) Repeater Swi tchlng
Tuwo suitched to T: no clash due to diodes. Audio passes diodes, which conduct. Rev 1.8
Tuo suitched to R: no clash if Rx at different times, else distorted mixing Stan Jones 3.,28/2014 Page 9

Desk units take raw 13.6 and each have own 7810 inside

[f the walwart is unplugged hub power connects to the desk side

Ip Jack, desk power
Jkdp
+12v desk
Walwart can be well regulated l2v LLo——> +12u desk
(common and cheap) KLDHCX-0202 o<1
or less regulated 13.6v PDTAL44XT 130—
(not so common) 140—
150——>
150
170
210 o <Te__|
peo—<(T__]
S 2ol & 1120 desk
230
2ot <]
24 L2
oo ‘ 230——<Data B
Jape PP ot (2]
Jack, desk power 2 |20 T<XE3___] aso—>
o——pata ]
er w05
e o R CEE
280 “EHHIIII
From hub

To desk units

Without power jack, this is just a line splitter, saves running two wires to hub
But if the wire is over 180 feet likely better to run two wires, as power may sag on one

Or use jack with walwart at desk

STM Radio

Jack Splitter 7 Pouwer tap
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