See TEQ page for alt jack notes
Use this for footswitch only, unless page tores must follow selected radio Mike Amp is ACC’d for flat output at all but lowest speech

Tone Encoder-Foot Switch Jack
Tones must be low-Z to suamp mike
and open uhen not paging

Use shielded wire Jte
161-3402-E

Tx Sv, Int 3.1v

L47UF

Intercom/MonSet mike bus DC=3.1v, Line after Dx3 “2.5v;

I1{ intercom 1s not needed or causes feedback (users too close)

Rim can be @ ohm but can overload encoder output;

[nstall JusT

Install JuTK and JuFT instead

Cml/Rml2 gives rolloff below 300Hz,

DNC26103
a7k a7k

+10v
A

Sude, 2.Supp @ AGC
Rm13
33K

Mon hold is

+18v
10w cep

. 1uF poly

CmL Rml

cr2 .6L-.215  1pEK

install Rime
470 divides mike by 66

if the tone encoder follows radio selection.
if the tone encoder

MBE 170
an2,
il

390K-1M release time

~1.3v, Mon FF acts at ~.9v. RmiS

Then Qila shorts mike by Cte.

Tones will swamp ALL voice.

See page 10.

mostly below 200Hz. This reduces pop muting to nil.

Rm13714 divides 2.5v AGC'd level down to lupp for end-to-end gain of about 13-14

Cmé sets Mike Bus DC to Sv.

When Gm3 on,

bus is

about 3v

MBF17@ gate threshold ~1.6u + Dn drop sets AGC knee (2.4u or so)

Values shown are careful ly balanced, except as noted, for DC and output levels and AGC action.
Select Rm15 to supply enough DC to fully mute RxAGC's in hub (15k not enough)

1f DC here too high (Qx] gate max Bu due to Red led drop)

Note that Q11-41 FET gates do not fully pass audio until the gate 1s 2v higher than the DRAIN

+AF pks clipped by 011-G41

selected for best action:

Foot switch and tone encode can co-exist IF tone swamps mike (install JuST)

BCB47
Me

DMC .22

Rmllb MPb
1Bk

is wired to one radio. User will then hear tones.

SMN4DD7/40208

MPa>JI>E]

Desk, high gain: MPb>II>DNI, MPadEL
Desk, low gain: MPD>JIISEL
Dynamic, low gain: JISDNI, MPa>EL
3
omt V

Im
STX-3108-3CB

min 2.2v to mute Rx

STM Radio

Mike AGC

Stan Jones

Rev 1.5
17572016

Page 1

s12
MON B3F-4250
=

+1ou A

Measured power draw ~45 mA stdby, ~100 mA all 4 keyed on chan 4

si1 RLE
KEY B3F-5030 Fad Same line at hub is
LRL
WP424LDT or LTL-4221 "
i o Mute Rx on [nt or Key
au
; RaL URL
To Blink qmﬂ ¢t 1ok
D13 €L ooy 2K
RLS :
e .33-.47uF cle
. it B
Lsalag
RL9

[SE:]

2T 3]
Mon Ind

DMC26104 1B-47k

Lsa148
Dod1

+18v A

s21
KEY B3F-S@50

PDTC124XT
22k 47k

“Line 1"

gv) LCL

[ WP424GDT or LTL-4231
Reil 4.7K

LR2
WP424IDT or LTL-4221

Lee

.33-.47uF
cal

Ls4148

RE6
— 10K+
@21
MBF 170

Rau2

Rsi sets dim Select

is net name at this end

e

Graph with 2-diode+R19 drop

e D
91—
Tx [nd beginc on at 3.3u
81—
- Intercon audio
indication 26

el Transmit audio
- 2.3=Int

Q

Bql—

83 L Monitor

» Rx audio
Satb— F 2su at [3.50
s

5

11— 1.3=Rx Mon

Llu at 4u
Rx audio L \ 2 3 a 3
/Monitor
Mon Ind fully on by 1.lu uolts on base
Line min 3.5u to block HereKey
D22

1u to indicate Mon

PDTC124XT

Rx2

4.50 keyed: resets
2.5u Intercom:
1.3 Mon hold
nin 3.5u to block HereKey
Lu to indicate Mon

cete ron

Mon

STM Radio

Key 1 & 2
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s32

11 is T-1 hi-ef{f Red
240uA dim
2.5mA bright
Use R35 33k & R34 3.3k

R36
LeK+

WPA24LDT or LTL-4221

031
NBF 170 Rau3
D33 1 22K

ool

R46
— 18K+

LR4 D S41 KEY

UP424TDT or LTL-4221°F]  1@OK+
R43

9.3v pp max

Rx3 7
33-100uF
Cép
Pair [ .01
Pair Pair (
Pair [
CDLX-nA-88
Desk jack

Dod’s are not dual diodes due to spread PCB layout

FSL-4 taken high by FSB uhen tone encoder or £oot Suitch keys: only one allowed ac selected

Rg4 Il
100
s 33-. 47uF
.33-.47u
4.7k car

DNC26104 1@/47k Ls4l48

STM Radio

Keys 3 & 4
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L/R isolation is not 100%, can hear crosstalk in headphones but not as audible in speakers

Unsel audio sum is .1 going forward and .l going back,

so crosstalk is at worst .OLl; if vol control at S0% then <.005

Cls
UnSel In
. C3s
L47uF

L47uF

R2s Rls

C1,3s feed about 188K, can be .15, but MMLC's are microphonic

RB731U pin 1 on right, BAS21YD on left, top views K's 1-3 on both

3.3k 33K
RRx2 3.3k RRxL
33K R3s 33K

DMNSL@EDMK

[=:=H) Cogb
.822 r
E l‘aagl EZZEVF
SEL2 Hi Ralb SEL3 Hia

T=1

FSB footsuitch bus

sf2a sf2b
DMNSLBEDMK

sfla  cflb
DPNSL@EDMK

\Y

sE3a s€3b
DMNSL@6DMK

Dual Fets in 6 pin ONLY, are synmetrical, can rotate with no effect
RC's on gates silence minor tick completely: 22-220k, .033-.01uF

Dfs2o
DMA2e1e3

<Eda
DANSL@EDMK

Qfs’s not installed if no footswitch needed

STM Radio

Select Logic & AF Out
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LM386 x2 75@mW per channel audio out
Uls has 4BdB 1001 gain set internally
Input approx .@3v pp max Power filter onboard reg’d for stability

Up to 1 watt total i‘:i@v A+18v
Ccp3se
A7uF min

A+10v 3v pp into 16 ohm clean

Sel Out

cos
a7e-1000F 2 €775 can be smaller C1BUF>
Jcp
LA4525 S
Ccas 1
47810000 C3a R32 b R

2uF 158 LUk 150
Kycon STX3100-3C

Clipping is at about 7upp
Hmhmg RS’s selected for Supp out into 8 ohm speaker with .@3upp input

470uF Gain set! 15072uF gives gain Y160 down to about 300Hz, dropping off to Y120 at 20BHz
. C5f .22
LA4S2S basic output P3;4]7

UnSel Out

High Power Audio Out Option

10 watt per channel audio out

Heatsink is bottom of enclosure pins 1,3,5 on top
Connects to audio board with harness that plugs into LA4525 socket ]
+13.5v L1810 PCB

C135
pins 2,4 on bottom
3306uF

R4-C2 values shown yield “1BkHz -3dB rolloff (per specs>

STM Radio

C3b 47-108

Higher Power Audio Out

Rev
Stan Jones 1162015 Page S

Cbl can be left off or much smaller if 10 supply is very quiet

T5922A

Dutput capacitors are on AF board

Inputs see R2s, R3s 3.3k load through Cls, C3s 478K
With Rhi3's, gain sets at about 149
sloping off below 400 Hz
Cabout half at 150 Hz)

UnSel Out

This circuit is built on a plug in card that sockets instead of an LA4525

TS922A or MC33202 high output Op Amp can drive 32 ohm headphones with modest distortion
and drive external amplified speakers with no distortion

STM Radio

Headphone Output

Rev 1.8
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To use: press and hold sw of channel number wanted, tap PTT of radio to set, then release ch sw
2 2 2 2
cLED2 cLED1 cLED4 cLED3
R’ c R c ) c R c
i i i A LED R's 220-270
B-10 mA per LED
both Y 1it, up to 48 mA
ceRR c26R cIRR clIGR C4RR c4CR C3RR c36R
|| || || ||
74HC75 3.2 min high in at Yoo Sus max low 1.5v | (L1311 1e[9] 18] 1e[13 114 o9 118
Any data activity enables all latches to set on next PTT Q1 g2 /QIre Ul Q1 g2 /01702 Q1 Q2 -Q1e2 cue Q1 g2 Q102
[f line is already High by Other Key, e@-4 is low +5
which blocks EN on that line N
+5v 1S [Slyce
74HC75 74HC7S
Cedl
.BSE DI D2 EN D1 D2 DI D2 EN
Rdl is NOT OPTIONAL o[ 7 4 2] 3 o[ 7] 4

NSB +1.2 or more on any Ch key anyuhere

AtV Rd3 not placed, proved unnecessary

Qad-3 always L until MSB goes H, then AnyData +5,
unblocks all ENs (see Pri pages>

DNG26484

Rod1
2.2k

+ when other data

Floating data can register high
rsB
Rldb 1@k
Ral VWV
22K
+18v p+s5y Rlda 1BK
2 H LS8
a7k ok Datat To 3
iy atar To Jx pins x,y
Can be digital
Lealag
- um BC847 D4
it} Le
csa Rd3
L L 18-15¢
4 E L
8 cs3
3 DH—
= Le
a 3 T
| ec2
§|
: Dh—
2
s BAWSELT N
2 o +#1.30n 1 and 2
4 +4.4u on 3 and 4
5 .8u min on
SRL D4eZN Lsa148
E)
HereData +2u red

SLED

1 red 2.0v
green 2.2u

This lou by OtherData, cuts of

DNC26104 18K 47K

£ GaL

Prevents HereData when OtherData

SLED sets reg 2v, can drive up to 1@mA load
Dd4b junction diode drops that to l.4v to MSB

HereData high reaches Qhd before Qad,
so Ghd-5 stays off.

STM Radio

Channel Set

blocking it on HD
Bhd-5 goes low on 0D

st 3 Rev 3.0
an Jones 04-08-2014
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Rlel and @3b irput sets trigger level
PNP provides snap action
Snaps back when line drops below 1u

R1 selected for ref=2v loaded by G3e-5

Ref ~2u

PDTAL24XT or 1432T
DMC 264085

—

Line keyed

DMC26104

n2el

DMC26104 is S5-pin

Base of Q3b set “2.2v by R1 and input R of Q3b. Q3b
I1{ no data and line rises past 3.5v (Q1 input+exD
e@2-4 drops (driven thru R4), snapping R1 on (ref
Q2-4 low blocks late AnyData thru D 3-4. 1f taken
before Q2-4 rises, below level needed to turn G3a
1{ Data before Line rise! Q2-5 low. When Q1 turns

hi

Normally Line is released before Data:
rising ref snaps 0l off.

dying

6-1 drop,
unaffected due to diode>

on?

on (L>3.50)

When R4 drop>lv @3a turns on, pulling ref down, snapping @1 on. Ref low turns off @3b, EN high.
i ] ine starves 03a,

11 data released first: G2-5 goes off,

PDTAL24XT or 14327

about 3. 5v

Line keyed

NOTICE RB73]U has reverse pinout
just turn it around end for end
Pin 1 dot will not match PCB outline

-

03 is 6-pin, B2 is S-pin (shared emitter>

18747k

on, EN low.
off ref), Q1 turns on

gh and Line released,
no EN pulse

line has to drop belouw ~1u

G2e2
DMC2E1ex

its output is entirely across R4.

ref rises, EN falls

)
02-4 on, G3a off, ref high, EN low.

STM Radio

EN Cates 1 and 2

Rev 1.5
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Su koyed 7aHC?5 specs

3.5v EN gate threshold

———2.8u EN high by 74HC75 datasheet
—— 2.4V EN low by datasheet

Ref “2u
PDTAL24XT or 14327

o
su
If any data AND L>3.5u

Line keyed

02ed

[ DMC26184

DMC261e4

Priority switcht [f Line goes high with NoData (AnyData lowd then ex02-4 goes low with 1ine>3.7u

This shunts AnyData by exD so EN stays blocked even 11 Data arrives now

Therefore any line already keyed when Data appears does not get channel changed.

But if AnyData is high first, then when the line goes high, ex02-3 is blocked and exG3a is enabled

EN goes high at line >3.6u, o this latch accepts the data.

If line is high first, then AnyData is taken and held high, then line is unkeyed, exG2-4 stays low until line<1u
so when PNP snaps off line is too low to turn on exQ3a

STM Radio

Desk Side Priority Switch

Rev

n n P
Stan Jones To 24,2013 age 8

DMG2@4B1 dual has best gain and PNP is stronger of pair

DMG2B402 dual has good gain and pair 1S matched

Red flashes with audio both Mon and /Mon, also Tx Mod
User can see which channel 1s receiving and evaluate miking

R15, 15b chosen for LED used
Use 3308 if red is high-efficiency

Dai2
BAS7e-04

STM Radio

Rx Audio Indication

Rev 4]

Stan Jones T0/17,2013 Page 9




High Gain Dynamic Preamp

Not on audio board; place in mike base
Not supplied with system - special request only

Single-Q preamp provided as jumpered option on audio board

Rdp2 Ropl
18Kk 18k

adp2
BCB4A7

Transistors any low-noise high gain NPN

Tone encoder interface

Mount jack on its own nut on rear panel (can use STX-3100-3C PC mt upside down)
Use a TRRS jack i1{f footswitch (5K Selected Key> A+10u tip=tore, ring=key
must be separate (TK Tone Key sent to fixed choice)

Jtel
161-7999-EX
SK
Jte-alt
1

L61-3402-E
}

2

4 < Cte3 supplys sloping-off power to Qted
Adjust encoder for on key-up. Yalues tested optimal

4.7uF
Qtel can be PDTA144ET 47k/47k
Ctel,2 and split Rtel added to cut keying pop

If not an issue just leave Cte2,3 off PCB
Cte2 slopes Qte2 bias up on keydouwn

MMBT3904

Tone Follower Bus: wire to desired line

o—Line |

_—

o—Lane 5 ]

optional radio choice switch

Dptional SPDT switch if paging really must go out on different radios at different times
TFB must be jumpered to orme line Caltho you could use a dual CA diode and key two at oncej raise bias by .6u)

More than one encoder can be bridged together externally PROVIDED they are invoked one at a time to avoid collision.

See the mike agc and select FF pages for way to send key to selected radio (SK, Select Key). STM Radio
Note that there the tones feed to the mike AGC buffer and swamp voice
so that no voice keying on any radio (on this desk unit) can happen while tones are being sent. Tone Encoder Inter face

Install JuTK and JuFT together if no or separate footswitch. If tones key SK then use JuST only. Reu 1.0
; Page 10
Stan Jones 2.18.2015 )




