TE-12P INSTRUCTION SHEET
COMMUNICATIONS SPECIALISTS, INC.

/B 426 West Taft Avenue « Orange, CA 92665-4296 ~
Local (714) 998-3021 « FAX (714) 974-3420
Entire US.A. 1-800-854-0547
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PARTS LIST _

R1 - 10K 5%  1/8 watt resistor carbon film $.31 ea.

R2- 91K ” " ” ” ” .31 ea.

R3I- 470K ” " ” " " .31 ea.

R4 - 1Meg ” ” ” ” ” .31 ea. Si -

R6- 68K ” ” ” ” ” .31 ea. f |

R6- 22K " ” " " " 31 ea.

R7 - 47K ” " " " " .31 ea.

R8- 270K ” " ” " " .31 ea.

RY - 5K CTS potentiometer (upright) .60 ea.

R10- 12K 5%  1/8 watt resistor carbon film 31 ea.

R11- 10Meg 10% ” " comp. .31 ea.

C1- 22uf 50V CW15 ceramic 2.25 ea. O 12 P O
c2 - tuf 35V tantalum 1.05 ea. TE -

C3- tuf ” ” 1.05 ea.

C4 - 1uf ” " 1.05 ea.

C5- 0luf 50V CWI15 ceramic 1.50 ea. Sw sws Sw9
*C5A - 470pt ” i » 1.00 ea. i 2 3 & B 1 2 3 & B 1 2 3 &
Cé6 - 1500pf " ” " 1.25 ea.
*C6A - 220pf ” ” " 1.00 ea.

C7-  220pf " ” " 1.00 ea.

Cc8 - 1uf 35V tantalum 1.05 ea.

D1- 1N4148 silicon diode 15 ea.

D2 - 1N4148 " .15 ea. e DNS o oN®
D3 - 1N4148 ” " .15 ea.

D4 - 1N4148 7 " .15 ea. Sw-2 Sw-e SW-10
DN1- 5 position diode network 1.50 ea.

DN2- ” ” " 1.50 ea.

DN3- * " " ” 150 ea.

DN&- " " » » 150 ea.

DN5- * » » " 150 ea.

DN6- " " " »” 1.50 ea.

DN7 - ” " ” 1.50 ea. ‘N2 oN-€ oN-10
DN8- " " ” » 150 ea.

DN9- " » " " 1.50 ea. SW-3 Sw-7 SW-I1
DN10 - ” i, ” 1.50 ea. M

DN11 - 7 ” ” " 1.50 ea. M

DN12- ” " " 1.50 ea.

CSR202-Resistor network 2.30 ea. L]

Y1 - 1Mhz crystal 7.50 ea. U

SW-1 - 5 position DIP switch 2.45 ea.

SW-2.- ” " ” " 2.45 ea. ﬁ-s ﬁ-r l()_N-u
SwW3. " ” " " 2.45 ea.

SW4- " " " " 2.45 ea. SW-4 SW-8 SW-12
SW5. 7 ” " " 2.45 ea.

SW6- " ” " " 2.45 ea. J

SW-7. ” " v 2.45 ea.

Sw8. ” ” " " 2.45 ea. |

SW9. ” ” ” v 2.45 ea. L

SW-10 - " ” ” 2.45 ea.

SW-11-” " ” ” 2.45 ea. oN-a One

SW-12 -7 v ” ” 2.45 ea.

VR-1 - 78L08 voltage regulator 1.00 ea. . e e e . .

IC-A - TLO62 2.20 ea. O 8

IC-B - TLO62 2.20 ea.

IC-107 - Com-Spec microcircuit 17.50 ea. IC-107

2- 8 pin IC sockets .39 ea. )JU | I

:1, - ll:‘[')’in IC socket 2 .Sg ea. w |t -

- chassis pins .10 ea. C O W RN

1- Printed circuit board 10.00 ea. Rt csh 2

1- Case with screws 7.50 ea. R e IO ca¢ %nz

81 - 12-position switch 13.00 ea. V. c! +

1-  Front panel wilabel 2.00 ea. i/ D"(ﬁ e Se =

1- Rear panel 1.50 ea. X 0 Rl A

4- 2" spacers .25 ea. GROUND . |@®) & ®

1- Mounting bracket 2.25 ea.

2. Knurled knobs .60 ea.

4 - Mounting screws .05 ea.

1- Knob assembly, with cap 1.90 ea. TONE OUTPUT

*Used in Group 8 Mode! only



THEORY OF OPERATION

The desired encoder output signal is derived from a highly stable
1.000MHz. quartz crystal oscillator. This oscillator is contained
inside the IC-107, which is a custom LSI consisting of in excess of
1000 CMOS gates. The output of the oscillator is divided and syn-
thesized to the proper sub-audible frequency according to the pro-
grammed setting on the external 5 position DIP switch. This lower

frequency is then fed to the resistor network in digital form. The
resistor network combines all the outputs from the 1C-107, and
produces a triangle wave on its output. This output is shaped into
a low distortion sinewave by diodes D3 and D4. The sine wave is
then filtered and amplified by the op-amp producing a high level
sine wave output.

PROGRAMMING

This programmable line of products uses a five position DIP
switch to select the frequency desired. When the switches are in
any particular position, this binary code tells the integrated circuit
on which one of the coded tones the system will operate. For in-
stance, if 1Z (100.0Hz.) is desired, the code rquired is located on
the instruction sheet and the switches are programmed accord-

ingly. For example, the code for a 1Z is ““11010”, thus switch #1 is
turned OFF (corresponding to a “1”), switch #2 is turned OFF,
switch #3 is turned ON (corresponding to a “0’), switch #4 is OFF,
and switch #5 is turned ON. By selecting the variable combina-
tions of switch positions, all 32 tones can be accessed. Special
tones are available also by using a different frequency crystal.

DIP SWITCH PROGRAMMING

FOR CTCSS PRODUCTS

GROUP A
SWITCH NUMBER*
# FREQ. CODE 5 4 3 2 1
1 67.0 )4 0 0 0 0 O
2 719 XA 0 0 0 0 1
3 74.4 WA 0 0 0 1 0
4 77.0 XB 0 0 0 1 1
5 79.7 SP 0 0 1 0 O
6 825 YZ 0 0 1 0 1
7 85.4 YA 0 0 1t 1 0
8 885 Y8 o 0 1 1 1
9 g1.5 2z 0t 0 0 O
10 948 ZA 0O 1 0 0 1
1 97.4 zB 0 1 0 1 0
12 100.0 12 o1 0 1 1
13 103.5 1A 0 1 1 0 O
14 107.2 18 01 1 0 1
15 110.9 27 o 1 1 1 0
16 114.8 2A o 1 1 1 1
17 118.8 2B 1 0 0 0 O
18 123.0 3z 1 0 0 0 1
19 1273 3A 1 0 0 1 0
20 1318 3B 10 0 1 1
21 138.5 4z 10 1 0 O
22 1413 4A 1 0 1 0 1
23 146.2 4B 10 1 1 0
24 151.4 52 1 0 1 1t 1
25 156.7 5A 11 0 0 O
26 162.2 5B 11 0 0 1
27 167.9 6z 11 0 1 0
28 173.8 6A 11 0 1 1
29 179.9 6B 11 1 0 0
30 186.2 7Z 11 1 0 1
31 192.8 7A 1 1t 1 1 0
32 203.5 M1 11 1 1 1

*CLOSED = 0 (ON)
OPEN = 1(OFF)

FOR GROUP B TONES
REMOVE JU-1
SWITCH NUMBERS*

¥ FREQ.(Hz) 5 4 3 2 1
1 600.0 0 0 0 0 O
2 1000.0 0 0 0 0 1
3 1500.0 00 0 1 0
4 1600.0 0 0 0 1 1
5 1650.0 0 0 1 0 0
6 1700.0 00 1 0 1
7 1750.0 0 0 1 1 0
8 697.0 0 0 1 1 1
9 1800.0 01 0 0 O
10 1850.0 01 0 0 1
1 1900.0 01 0 1 0
12 770.0 0 1 0 1 1
13 1950.0 01 1 0 0
14 852.0 01 1 0 1
15 941.0 01 1 1 0
16 2000.0 001 1 1 1
17 2100.0 1.0 0 0 0
18 2150.0 t 0 0 0 1
18 2200.0 1.0 0 1 0
20 2250.0 10 0 1 1
21 2300.0 1.0 1 0 0
22 2350.0 1.0 1 0 1
23 2400.0 1.0 1 1 0
24 1209.0 1.0 1 1 1
25 2450.0 110 0 0
26 2500.0 11 0 0 1
27 2550.0 110 1 0
28 1336.0 11 0 1 1
29 21750 11 1 0 0
30 14770 11 1 0 1
31 1633.0 11 1 1 0
32 2805.0 11 1 1 1
*CLOSED = 0 (ON)
OPEN = 1(OFF)






