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"FOR INTERNAL USE ONLY"
Tone transmitter TT7812
. Descriétibn
1. 'General description
The tone transmitter TT7812 is intended for use in "Stornophono
700" radioequipment. TT?812 can be employed both as a single -
or as a double tone trgnsmitter.‘ »
Blockdiagram
Ref diagram TT7812 : : ' e
OSe. 7 ' '
——0 od.
f,\\d/ TX mod. (MC)
Osc. ‘AF- 9
- Ao D Gate F»—o0 TX thod.
45,6V e VR ““"“’*'ZV.“"" ¥ | Key (tone)
| [ Chaisls (AF) rs\vﬂch ,
f"! o llo Key switch
: 2. Oscillator . ' ' e

« cilluttr c¢can be set for 12 different standard Fr.queﬂcmt, !wfichmg a

Principally the tone oscillator is a Hartley cireuit, with Q1 and

Q2 in a differential arr&ngement. The supply voltage is sfnﬁiliz:d

fwith a senerdlode to kecp the oscillator output consttnt. The bs—

a lead between the terminals of the tone coil. A¢ smgh tone trans-

misslan, the. faod back winding of one of the oscillator coils mtm be short-
circuited at the print board.
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Level adjustment and dc¢-emphasis I

Between the oscillator and the output stage is inserted a com-

1

'The emitterfollower Q6 provides a low output impedanee corres-

. The AF-gate Q9 switches off the qicrophoneyiishal. during the

B
bined dc-emphasis - and attenuator stage Q5,
L, Output stage
ponding to the input impedance of the modulator,;'
5e Angate
tone transmission.
'~6o

e

Transmission ’ e “

At stand-by, transistor Q? is on, via 321 and ES. and xrlnslstbr
Q8 is hold off. When the tone key is depresned, Q7 is. hpld to oy
chassis via E6, and therefore Q8 switches on and activates the

transmitter, aé long as the tone key is depressed.

L* ’ Descri ‘ . ’ - ;
, ption | . Tone transmitter
’ - CE/ 5230 23.4.77 | SHorme TT7812
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"FOR INTERNAL USE ONLY" -
Tone transmitter TT7812 _
Data
1. _ Power supply R 10,5 V - 16V
f 2e Cprreut consumption ,
1 Stand-by o : 6 - 10 mA o
Activated ' | 16 - 33 mA
2. Temperature range
Data observance S ' -ZS»C - 4»60°
Function capability . . —3@“6 - +80ﬁ
‘b, Tone frequencies = 1060, 1160, 1270, 1800, |
i ‘ 1930, 1670, 1830, 2000, |
2200, 2400, 2600, 2900 HzJd
Se _Fref‘a.{uenc,y accuracy . W B { 0,5% . :
6. _ Frequency stability SRR T ¢
7. Frequ_enc:_ response - Falling,aceo.rdins te a
| ‘ ' RC-function with cut-off
frequency at- 1000 Hz..
>8.‘ - Ontput impedance _ el 600 Q ¢ ‘20.!
. 9. | ﬂu;pnt level T
~ Single tone o : -17 dll +1/‘6d$(110mV)
i : : : at: 1000 H
Double tone ; : -17 dBm +l/-0 dB(UOmV)
: e : , at t 000
(kgh tone 55 aV)
o104 Diatort;ion (tggg godu;ation { 3%
I 11 AF-gate attemuation -2 50 aB
12, Distortion (veice modulation) $ 5§ el T
" " .
13 Kecht%iu} di.u;gsign : Y ---ng x 2h -
P Dai;a : ‘ S a. | Tone tmuittor ; e
CE/ 5236 BAA m 8 L A



Tonereceiver TR782 o N

Description ' yo l
1. General description : - 1

TR782 is a selective tanroceivor developed for thel‘étornophone :
700" radiotelephone equipment. TR?BZ is o:sentinlii’h 36ub1¢tonc '
/‘rocexver but can also be elpleytd as a lingle-tone receiver.
‘When an appropriate tome signal hus been received for a period of
700 mS a "call lamp" vill light up and the "ﬁr-nutin;" will be
suspended, further will the “key loek" function be hade eperatio-
nal, LA “

ﬁi; i; The vehicle's trnttic horn can (via an tuxillary relny) be connec-4
' ted to TR782, such that the horn will sound for a period equal to
the time the appropriate tone signal is received in exeedence of
700 mS.

By pressing a push huttdg "LS IN/OUT" opening or shutting of the 1
loudspeaker and suspension of the key lock function can be accom~
plished manually. | |
As the key lock function is linked with the turning ON and OFF of
the loudspeaker it is impossible to let the ra@io:clepﬁone’s
‘ transmitter go on the air before fho loudspeaker has been opened
~mnd hence checked whether the radiochannel is free.

f;BQQides the above mentioned features the TR782 is ‘also fitted with{
“ iﬁ “occnpied lamp" which is governmed by the rudioteiophone s . "

' aqﬁalch system in such a way, that a RF signal present at the nn~“
: tenna inyut terminal will cause the "occupied ln-p" ‘to light up,
";indicutiuu that the rqdiochannal is not free.

Description | N , ‘ Tonerecoivcr b
_B-3220  8.2.19m Stormo | TR782 . .




2. Circuit description

2.1, g;uggghasis stage

The preemphasis stage Ql cc-pulttha for tha linear diatortion
introduced by dce-phuntt in the rtdiotnlcphono. !hn pronlphl-i-
ratio follows a RC fumction vith,crocunavcr,gt 1000 Hs.

" 2.2. Amplifier and amplitude limiter
, » « "
Transistor Q2 amplifies linearly the incomming signals watil the
diodes E1 and E2 commence to conduct. , _
Complete limiting will occur lﬁprox. 8 dB above min. trigger level}
for a double tone receiver and approx. 3 dB above min. trigger
level for a single tone receiver (i.e. Vi! = =29 dBm or -23 dBm,

1000 Hz). ‘ ! ' e
Limiting the amplitudes of all frequencies together with the baalbii
'pils characteristic @f the subsequent Q-multiplier, adjacent tones|
will be unable to trittar the toiareceiver. pro;iding there .
:  ‘~{r0qu0nc1e- differ f:ol'the resonant frequohcy,by k.5 pet. or
0 more.

X iw£§l¢ri)t£§! ' ' R !otorvceivcr , ,
| E#-3220 : 8,.1.1_971 m : Mz ~ page 2,




2.3.

., 2.4,

. is grounded throush the output impedance of the driver and the

Driver

The transistors Q3 and Q4 are couplad in sych a unnanr that an |

‘extremely low output ilycdnnce 1- achived (order of 1 ohl). uhich
results in negligible loading of the Q--ultiplier.

g--ultigliggy

The Q--nltiylior contains a parallel req@naat eircuit utich is
very loosely coupled to trnn:ictor Q5. for the uako of naintaining‘
a constant Q over the entire tone range. C8 in ehe gesonant eireui

relevant ter-iqll(a) of the resonant coil Ll alternutivoly‘grelndc'
through the A?hilkés Q19 and Q20 (see section 2.3). By means of
a feedback winding in the colleétor circuit of Q5 part of the
tone signal is again applied to Ll in phase, in order te give
rise to the natural Q of L1 by a factor of ayprct two.

To neutralige the effect of temperature on the Q of L1 a NTC

~ resistor (R20) is imserted in the e-1ttercircn1t of Q5. This
‘,resistor will, in conjunction with R1Y and R21 give an approx.
5f}at teIperlture response from -}O C to +80°C v

2.5; Atﬁéé@gﬁﬁviand AF-gates | . R -

The qifﬁbie MV consists of Q21 and Q22 which in fnrn-dtivii-tho
AT-gates Q19 amd Q20. When the collector veltage of either Q21

~or Q22 is LOW the base of Q19 or Q20 is grounded respectively.

This regults in am slternate turniag on asd off of Q19 and Q20.

The pulse repetition time is approi. 500 mS.

"f::?-acrintian‘ , | Seorme 'f“ﬁ"“‘i“"‘r\
_ B8-3220 8.z~,.19711 ik | TR782
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1 2.6,

‘DC detector. The DC detector is & eomventiomal volt&c‘ inibli::

Agzl;fiog, emitterfollowsr and dgttctor'

Q6 amplifies the tone signals after the Q-u1tiﬁlior. !élavc&d :3 {
loading of the Q--ultiplior the input resistance j- hoot:trappcd
to a high value.

Q6 is succeeded by an emitterfollower Q7 which inm tarn ftadl thc

eircuit, where R25 is imserted for the alhc of nliutl‘ﬂ@ll lie
nearity for larger aapiitudal. ‘

R25, C13 and R26/R27 forms a lov~)tnn filter t-t thg taaatilﬂnl :

eonponont:, with -uffieicntly larun ti-cewlciant£§nr th&a ’t!’noc |

and on the other hand & short timeconstant conpntid with the

250 =S half periods of the astable NV, -se -houu m of the tomes

fail the nc voltt:a will drop almost to crounﬁ IQVQI hoforc the

next tone is prcaentv, »
e -

The DC outphtklevgl can be set by adjusting R27.

Schmitt-trigger and diode“gte

-

The Schuitt-triggcr Qa and Q9 is a cnavcnt&h:nl ‘curreat couplo‘
trigger cirecuit, designed for negligidle hysteresis (approx..

{ff}?@%lV) tld intﬁﬁl.d for opening and shutting of thn tuccocdil‘
| DC.gate 5. t. series with E5 - R32 ie inserted for the purpose
 uf gaining m MO m hang-time before the subsequent delay

eumt? 4o aincharged through IS and Q9 in the sbaence of triucr 1
:1;:.1 Qp ﬁhnrbnao of Q8. !

The ahtvg ic*tiﬁnod hqns-tilo is justified by the fact thut 1
the build-lp tiba ia the Q-multiplier is approx. 20 - 30 m8 hctvtf 
gate -htft; aud thc timeconstant im the DC detector ia r'Lntive

'xnt ia eonjuut:lu with the no‘licibh hnnrus. u em smuz-"

ttt‘ctr eircuit, ~['%" L y : : -,f 4

fwiilcrintiiﬁ‘

!ontrtcoivcr :
T =

ﬁ8.2.13711“ :



1) Q18 goes ON, connecting terminal 34, "AF—iuting* nto chissia
' through diode E12 whereby the loudspeaker unplifier is ladck
operational. . : , C . 1

2) transistor Ql7 goes ON, "call lamp", tér-innllh?;:in
, lighted * -
| S : ' : , R

3) transistor Q15 goes ON, "key lock", terminal 5§,itilkylccedd;i_

and operating thdyradiotelqphono trnnlaittér’iaﬂc;)pugible
When the tomecall is no more nt present at the input terlianl the

state of the biatahlc MV may be altered -nucally.’r.

‘ ' 3.1. Squelch gate

When an adequate RF level is present at the radiotelephone 1
receiver's antenna input terminal, the squelch system will feed 1
a DC voltage (approx. +5 V EMK, R; = 1 kQ) to terminal A1

which causes the “occupied lamp" (tofhinala&5) to light up.

};gd,lB.Z. Automatic muting '4 UH

- For the sake of avoiding retransmission a relay may be connected
to terminal 49 so the vehicle's entertainment radio say be
.suspended as long as the "key lock" is operatiomal.

oo

. "Description ' ' Tonereceiver '
| Ee-3220 8.2.1971| Storne TR782 page 6.




Tonereceiver TR782

J | ' Data , . J'V

l. Power supply 10,5 V - 16.0 V, nom. .
13.6 v ‘

e Current consumptien . )
Stand by . . nom. 45 wmA
Activated ' :

LA

3. ~Temperature range 1 £ ' 1
, - Data observed R -25’6 - +60%C ; 1
1 Function capability _ -3% - f&O’G ’

»

§

Input impedasce ) 6k, asymmetrie |
Nomina t level | -23 dBa/1000 Hs

!gunliggttoaf

Preemphasis by RC fumetion, f = 1 kis T

Signal code
2 preset tonefrequemcies, simultameously received for mim.

. 8. ‘égggal frequencies . e
615, 675, 735, 805, 885, 970, 1060, 1160, 1270, 1400, 1530,.
1690, 1830, 2000, 2200, 2400, 2600, 2900 Hs,

Preguency Sscurec

9. , :
Vith cofl adjuster set for 1060 Hs { 0,38

Frequency stabllis
Typically § 0,5%

 y1e.

[P

1,08

| pigreee , 2 TR Tonereceiver

Se }0%271 1’1782 ¢ o ”sl : 1.




2.k8.?00 ns‘delai circuit-+ igverter

When the Schnltt#trigger is activated and thereby ES turnad
off - Clk co:uences ‘to charge through R}h, when this charge :
has rised approx. 0,6 V shove the level set by the rutio ot~i: :
R38 to R37, Ql0 turns ON, 1nstantly also tnrnlné ON. the 1nverter :ff

*p;‘ Qll- iy N G = - ’ g ; 5
{ '

Ql2 remains ON as Iong as the correct toneeo-blnttxr ,3
at the input ternzng1,, : i ol

3.0. Bistable MV .,,g “d“ outlet switches
The blstable circult conslsts of transxstora Q13 and Q&ﬁ It ia 5>'t
governed in two different vays 1) lutonatically by reception {
of a correct tone call dnd 2) nanually. : : G

By pressing a puah button placed on the front of thq rldiqtclaph
nes control heagd teralnal 32 is connected to chaaais und thereby 1
& pulse is fcrned by the differentiating coupling condonsera 015

 :and Cc16 causxng tne bistnble circuit to change atltc- ; ‘

”?ﬂbg;rdless of the state of the bistable circu1t 3 cerraet tonecnllf.
o  yi11 (cee section 2+9) cause thnt Q12 goes oN and hdréﬁx;conaocts~;
. the base of Q13 to chassis through T6, meaning that Q13 £oes OFF
(callectpr vc'ltase high) as is seen -the toneull hu hi;hqr G s |

S s ; "”-1 i a»'k,‘ g

Vhenever'QljiiaiOFFithé following will hdpbén? *

L Desoriptxan ‘ g - Tonerece1var "g;”
,?m—zaae . 8.2.1971 m TR782 page 5.




11, Selectivity .
Frequencies differing from f_ by 4.5% or lo?p are unable to

trigger the tomereceiver.
Q-multiplier nom. Q = 28.

12, Max, current loadiag

Terminal 37, "ALARM® 100 mA
Terminal 47 + 49  "CALL". ¢ 100 mA
Terminal 45, ‘ nOCC, 60 mA
Terminal 51 | “KEY LOCK" 60 mA
Terminal 34 "A¥ MUTING® 5 mA

AY muting Sl . ' ;
In conjumctiom with AA7xx ‘ . ) éo dB.;»f

-

: ‘ ~ Tomereceiver
5.3.19?1;1 m l TR782 . page 2.
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"FOR INTERNAL USE ONLY"
Tone Sequence Transmitter ST7845

Description

l. General

ST7845 is a tone sequence transmitter developed for the “Storno-
phone 700" rudioteldjhoie equipment. ST7845 can be enployed as
a four or five tone sequence transsitter.. When the tome key but-
tun is pressed, ST7845 gives off seven caasecufivc ’llaol, each
of 70 msec. duration. The first two or thrnc yulion lrc u:ludnll-

ted, and the last five or four. pnlsos'lre noaulated.A

An AF-gate blocks the vo;celladhlttion during th; sequence, and
the transmitter is keyed through the key switch. After transmis-
sion of the seventh sequence pnises.t;pprox;vk9o lacd., the traas-:
mission stops even if the tone key button remains dgp?essaﬁ.

The entire tonme sequence will be tramsmitted even if the tome key |
button is ptolned for less than 490 msec. There is a possibility ,
for identificﬂtion. by short-circuit terminmal 3 and 5. The tone
sequence will then be transmitted each time the tranqlittarvis

keyed. : ' . R
. N
|
Description | P Tone aequoneo transmitter
CE-*5230 17.3.71 l Storne ST7845
. - m——
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24
2. __Mode of operation.
Blockdiagram .
Ref. diagram ST7845 - T b !
. STOP | | i
l ___START
4 1
1/ Start verier] | Astotie| |Bistabe
frone) stop [T ey [T mv [T mv . @sc.
Mole I Y
Ext. D *‘i | At 9
‘ , ' > ‘ ond felpO
ifch .
w | Sw . L Af"” wa s
11 3. avconr 7

Aoy Switch -tV e VR
aofe: Conneclion for identification

| crosais (43 Txmad () ‘T

a. Start-Stop and key Switch

The uta:t-tteb circuit is a R-S flip-flop, existing of traaai:tori
Ql and Qa. In the non-operating condition Ql is oA and Q2 off, }
When the tone key is activated, El, Cl and E2 will ciu.e.gﬁnega- 1
tive going pulse to reach the base of Ql, and Q1 will switch off.
This causes the R-S flip-flop to shift, and the key switch trtl-’
sistor Q18 to switch on, witch activate the transmitter during-
the sequence. In the same time the AF-gate Q16 is switched off,
‘via E9 and Q17, and blocks the voice modulation. To ensure that
the two bistable multivibrators are in the right positioh. a clo;r‘
‘pulse is lead to the clear inputs. After the sequence the base of |
. Q2 receives a stop pulse from the coder, via C6, and the RS flip-
flop shifts back again. When this happens, Q17 and Q18 will switch
._off ‘and Q16 on, and the start-stop and key switch 1. back in the ‘
./ 'mon~operating condition.

i

Description : : Tona sequence trununittor
cB-5230 17.3.71 | Sltorme l 527845 | J




d."r'ai able multivibrator (flip-flop circuit

The square wave pulses are feed to the clock imput of FFl, and
from the non~inverting output the Pulses are feed tb'the clock

S W

b. Inverter (delay) : | ' ‘ i

The inverter circuit consists of transistor Q3. In the non-opera-
ting condition Q3 is hold on via R9 and E#..In the Standard
verasion, there is no dcl‘y. but if it is wanted, C2 is connected.
C2 together with R10 can give a delaytime from 0,1 sec. to 1,5 aec’
before the first tome is transmitted.

R10 must not be spaler than 10 k@ and C2 not bigger tham &7 pF,

Ce Astable -ultivibrntbr : ‘o

The astable multivibrator conniits of trnnaiotors Qk and Q5

and their associated colponelts.

The multivibrator generates square-wave pulses Qith‘l repetition
time of approx. 140 m sec; In the non-opersted condigién. tran-
sistor Q4 is off, via E5 and Q5 is on. When the sequence starts,
Q3 switches off, E5 blocks, and Q4 switches on. Whén Qi switches
on, Ch will feed a negat1Ve pulse to the base of Q5, vhich then
will switch off. Transistor Q5 will be cut off during an inter-
val determimed by R13//R1k and Ch. At the emd of this interval Q&
will switch off and Q5 on. The length of the imterval during witch
Qh is switched off is determined by R15//R16 and C5. From_ the
collector of Q5 the square wave pulses are feed to the firat bi-
stable multivibrator.

The bin@tblc multivibrators are identical. Bouth are built to-
gether tu a dusl-in-line. It is two J-K -nator-slavc flip-flop.
The J-K inpntq;fvitch are not used, is commected to +5V via R18,

input of FF2. The repetition frequency will be halved at the
outputs of each flip-flop.

. CB~ :sm 17.3.71

B'-criytion : Tone sequence trana-ittcr '
Storno ST784S 4




e. Coder

The coder consists of six NAND-gates built tosether'i;.tvo
dual-in~lines, resistors R19-R23 and tramsistors Q6-Q10; It

is the coders business to conmnect the desired coil £aps in a
preciously determined sequénce. The oscillator is in operation
when one of the transistors Q6-Ql0 are on. This occure when all
the inputs of the NAND-gate is high, then the 6utpu§‘uill be low,
and the transistor will switch on. If just bne of the inputs
'is low, the output will be high, and the transistor will be
switched off. The input potentials are controlldd'bj the three
multivibrators. All the steering pulses are shown here. See

~ page 5. | '

f. Oscillator i ‘ '

The osclllatnr colprisea transistors Qll and Q12 and their asso-
ciated components. A Bartley oscillator, with a diffcrontial
amplifier, is used. A differential amplifier is used, to ensure
big feed back at all frequences.

g. Attenuator and AF-gate

The attenuator and AF-gate comprises transistors él}{ Ql4 and
Ql16, and their associated components. The'attcnhntar“Qlj steps
the oscillator signal down to the desired level, and the emitter
follower Ql4 provides the desired output i-pgdange; R36 and C9
in the coilector of Q13 provwides the desired frequency characte-~
ristic, and R34 in the emitter adjust the output level.

When the tone sequence transmitter is inoperative, QI6 is on,
and tha last stage of the licroph?ieanplifior is able to drav ‘ ‘;
current through Q16. When the tone sequence trnnauitter is opera-
‘ting, E9 is comnected to chassis through Ql?. Q16 swvitch off, and
the voice modulation is cut out. The tone scqnence is lead to
terminal 9. '

Description '_ Tone sequence tramsmitter
CE- 5230 17.3.71. | SGOUMO | 5278,5°T .




Start pulse

1

&4

{1 Tone A, Q% 0n

’ D, Q" o
| éeled“ p“ls‘
i ‘

-0

-0

- O

i

- O

- O

!

- 0.

-0

-0

-

]

~ Olow .-

-

1 high =

[T
3 { o 2%

17.:5-_71" [ Storne

Tone sequence fransa Hae

ST7845'




h. Voltage Regulator -
. N

The voltage regulator comprises transistor Q15 and associated
components. Its function is to keep the voltage konstant at
+5 V  5%. When the battery voltage varies between +10;5 v agd
+16 v. “ )

1
Description m Tone sequence tgimiliteer
CE--5230 17.3.1971 -} - sT?845 gy B




"FOR INTERNAL USE ONLY"

Tone sequence transmitter ST?845 o _'_{f

Data

1, Power supply 10,5 V - 16 V,
nom., }3,6 V.

2 Current consumption _ | , 1
Stand-by o | 32 - Lk mA
Activated ,' b2 - Sk mA |
1 o 3, __Temperature rgage‘ '
4o Data observed -25° - +60°%C
Function capability -30° - +80°

L, Pulse seguences
L-tone sequence . 3 phlses (unmodulated),
+ 70 m secs t15 m sec. each.}

L pulses (modulated),

70 m sec. 215 m sec..

S-tone sequence 2. pulses (unmodulated),
70 m sec. t15°m sec. each.}

5 pulses (modulated),

70kp sec. t15 m sec.

5. Tone frequencies 970, 1060, 1160, 1270, 1
- ‘ 1530, 1670, 1830, 2000,2200
2400, 2600, 2800 Hs.:

——

6. Frequency accuracy. S 0,5% 1
7s Freguency stability { 1% i
8. Freguency response . Falling According to a |

RC-function with cut-dff,
Frequency;ut‘loog Hz.

Data ’ S  Tone sequence transmitter
cE-- 5230 17.3.71. | Slorme sT7845 - . ]




-

600 Q £20%.

9. Output impedance
10, Output level (at 1000 Hz) -17 dBm + 1/-0dB
11, Distortion (tone modulation) { 2%
12, AF-gate attenustion 2 50 @B
13, Distortion (voigg," modulation) { 5% .
P " o >0

14, Mechanical dimensien . i.g " i% *. x 24 mm

aq

. ."

Data Tone -uquencc" trenamitter

ST7845

s

CE-5230 17.3.71 Storneo
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2 | Tone Sequential Receiver SR7841

Description

l, General descriptien

SR7841 is a tone sequential receiver for selective calling-:
developed for "Stornophone 700" radiotelepione equipment, The
frequencies are the Storno row: 970 Hz - 2800 Hz.

SR7841 can be employed for one of the following 6 combinations:

a. 4 or 5 tone receiver, individual.
b, L or 5 tone receiver with 1 group figure.
Ce. L or 5 tone receiver with 2 group figures. : ) 5 0

When a correct sequence signal has been received the result will

.

be as follows:

a. Individwal call | S LR

-

A“call lamp'will light up and the AF-muting"will. be suspended,
further will the "key lock" function be made operntioiql.

The vehicle's traffic horn can (via an aﬁxiliary relay) be con-~
nected to the alarm terminal, such that the horn ‘will lcand for = |
a period approx. 1 sec. By pressing a push button L§° Il/bﬁ!
opening of the loudspeaker and suspension of the "key lock™ func~i&
tion can be a acomplished manually. ‘ -
- As the key lock function is linked with the turnin; on and off of 8
the loudspeaker, it is impossible to let tha radiotelephons's |
transmitter go on the air before the loudiﬁgnker hasfbeén;opened

and hence checked whether the radiochannel is free.

Besides the above mentioned features the SR7841 is also fitted
vith an "occupied lamp" whilh, together with the key loék‘fnnctiéﬁ’
is governed by the radiotelephone’s squelch system in such a way,

that a RF signal present at the antenna input terminal will cause
‘the "occupied IAlp“ to light up, indicating that the rndiochannel

?%‘ " RS } Tone Se uonéi&i“iﬁécifer
] Description q 2 '




A 5V

‘Tome 1 is received at the input stage, which gives the wanted

is occupied and thereby avoiding unintended‘traianinsions.
The loudspeaker will remain open after an imdv. call,

b, Groug call

Activation of the Alarm circuit is not possible.
The other functions are the same as mentioned for individual
calling. ’ o

The "call lamp” and the "AF-muting" indicatioms will autbatticallyl
be deleted, when the carrier disappears. Ihe function is governed :
by the squelch system. v : . o

When the radio carrier disapponru after a group call, tho 1oud~
speaker will automatically be switched off. . b it

2e Mode of operation

Block diagram.

The logic is defined in terms of standard "poaitivc }ogic“ usinz
the following definltionaz

n OV

H

low veltage = logical "O"
high voltage logical "1"

[1]
i

. LI :
If the received sequence is identical to thgse tones to which
the receiver is tuned, the following will happen: '

a. Individual calling

l.a, Decribed for 5-tones

Ae to coding and strapping see descriptiom.

w

frequency response, level and impedance convortiop,‘ind is then ,?
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fed to the Q-multiplier 1. B

In the stand by the tag for tome 1 is engaged by -ogpt of the AF-
gate a.

The AF-signal is selected, amplifier (Amp 1). and rectified
(detector 1). : ' »

The schmitt-trigger 1 therefore goes ON, output 1", This causes
the clear function to be activated output "1", and the clear func-
tion is thereby suspended for the Indv. counter rrl-r15 and the
group counter FF5. Further the clock Indv. is aetivatcd ontput
"1", with a delay about 25 mS, measured between the 8.7. 1's

output "1" and the clock's output "1". By the end of tome 1 the
S.T. 1 changes, output "O", Thcrchy the cleck Imdv. goes to "on,
The Indv. counter FFl chtnges and the decoder adjnstu it-olf in sneh 4
a manner that the next AF-gate b is engaged. .

After the S.T. 1 has changed from "1" to "O" the clear gives cutput
"1" for abour 40 mS. The next tone must be receivpd within that tilb‘f
or the clear function will reset the counter and the decoder will |
go back to stand py. i,c. ready for receivips tone 1. '

With regard to the functions of IC1 - IC10 see appendix. -

s

The passage of the next four sequential tones is the same as

mentioned above.

Only by receiving the five tones and after the end o{_togg,fivi,
the decoder IC7C gives output “6" to the alarm, thereby connectiang
TERMINAL 37 to ground and the traffic horm will be activated for
abeut 1 sec. | '

Further the ottputlof IC?7C governs the clear of the read+«out gate
FFh, 4 and 5'ontputs'"0" and "1", respectively, causing the call-
lamp to light up and opening of the loudspoaker. connecting
TERMINAL 47 and TERMINAL 34 to grounmd. » .

These two functions can only be: detected ncnnally by means of the

push button LS IN/OUT, TERMINAL 32, .
Description Tone Soqnpntiul‘licciver
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Indication of a carrier, i.e. the chlnnol‘ocenpiod, is perforemd
by means of a DC voltage iron the squolchbsistci bf-tlo radio
receiver to TERMINAL 41, hereby activating the occupied switch,
grounding TERMINAL 45, and the “occupied lamp® will light up.

The VR of the radio transmitter is muted by means of the key-

lock switch. The transmitter can only go on the air whem TERMINAL

51 is at ground. The comdition for transmitting is as follows:
AF-muting deleted. Call-lamp ON. TERMINALS 34 and &7 grounded.

Approximately 40 mS after the last tome im the n,quanei,tho_clear

output goes “O" clearing the imdv. counter FFl -« FF3

and the AF-gate a is set for a mnew call.

The pulse sequence is shown on page 5.

b. L-tome sequential receiver

As to codimg and strapping see description.

The output from the clear function governs the prgéot of Ffl.
Hereby the indv. counter mow adjusted in such a manper that
the decoder emgages the AF-gate b for stand by.

The sequential pasn;( and the read-out fumctions are the same

as described for 5-tone sequence.

The pulse sequeace is shown on page 6. ' P

Ce @Greup call 1 group figure

As to caéin; and strapping see description.

Described for S5-tones

t

The receiving of the first 4 tones is as mentiones for indv.
call. ' '

-

Description Storne [Tone Sequential Receiver
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Pulse sequence 5-tone indv.

"‘! Beud—out Sﬂtﬂ 4 ‘ : ’ L——:—--—-—-J i

. .

, ‘ : ’ Tone Stﬁucntill'foé:;ver _ 1
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Pulge sequence li-tone indv.

IC6e

IC6d B by EU

IC%7a

IC?7»

IC%e

|| S——— - — e
FF4 = Read-out gate 4 § — o —

b ]

Tone Seqaenti‘llfﬁch.Ver‘
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After the four tones the receiver is ready for the last tone.

~ In that position the AF-gates e and g are both engaged but onm
each of the coils Ll and L2, respectively. If the received tome-
frequency is identical with that the Q-multiplier 1 (L1) is set
for the result will be an indv. call. If the ténotriqucncy is the
same as that which set on the Q-multiplier 2 (L2), the followint
will happen: |

The group chain, the built up of which is 1denticl1 uith that of
individual chain, is activated. Thereby the schmitt-trigger 2
goes "1". This function governs the clear and the clock group.
Therefore the clear is still suspended for the Indv. counter
"rr1 - FF3 and the group counter FF5, ‘, . #
Further the group clock is activated,output “1", with a dciaj
about 25 mS, measured between the S.T. 2's output "1" and the
clock's output "1", The clock group feed information te ‘the clock
Indv. by means of the transistor Q27, i.e. the output af.tyo clock
Indv. follows the output of the clock group. Therefore thé clock

T4

indv. output goes "1".

After the end of the fifth tone the S.T.2 goes to "O". The group
counter changes as follows: 5 output "0",'3 output "O" and 6
output "1%w, ‘ ' - . '

The FF6's k input is fed by means of the group gate, which always

has the output 0", both by indv. and group call. Therefore, after
a group call, the output of FF6 will remain in the same positien,

independently of the logical state of its clock imput.

See appendix page?23. T

The alarm muting is now activated and therohy'blocks the nlare.
Tho decoder (IC'7C) goes "O" at the end of the last tone ,as the
indv. conter also changes and geverns,as lontioaod before th‘ clear
of the read out gate FFh, output U4 "O" and ¥ "1", causing the call
lamp to light up and opening the loudapeukcr; i.o. connetting
TERMINAL 47 and TERMINAL 34 to ground. L

The functions cam be detected manually by means of the push butten
LS IN/OUT comnnected to TERMINAL 32,

Description Storne Tone Sequential Reseiver
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Approximately 40 mS after the last tone in the sequence the clear
function goes "O", the indv. counter FF1 - FF3 and the group counter |
FF5 clears. The AF-gate a is set for a new call. '

By receiving a radio carrier the TERMINAL uslsocs "O", By means of
the information from the output of FF6 (§) the camcelling switch B
only gives response for a group call. After the call'g_hn- output 'O'J;

o i

and the cancelling switch is thereby suspended. When the radio carrio,é
disappears TERMINAL 45 goee high (\13,6 V), cuuiilg the camcelling 1
switch to feed a pulse "O" to the preset of the read out gmte FF4
output &  "O" lld‘; "%, The call is detected, i.e. the
call lamp switch suspended and the AF muting activated. The same

pulse is also fed to the clear of FF6, which cleares, outputs -
6 "0" ana § "M, ‘ s

To overcome fading problems this change is delayed about 300 msc.
measured from TERMINAL 45 goes high to thevcinéolling switch gives

a "o",
The tone receiver is ready for a new call.

The pulse séqucnce is Ahown on page 9.

Description m Tone Sequential Receiver
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Pulse sequence S5-tones with 1 group figure

Tone —1

|

S.T. 1

S.TQ 2

Ciear ._J

Clock Indy, l

{ Clock growp

—J L L

l L
J J
_J | L
| ' J
]

1

6

K

Cancellind SW

{ Read out gxt®
4 /
- FJF.4

| Read out gebe
3 |

t,cﬁidcriptioh
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d. Group call 2 group figures

As to coding and strapping see description.
Described for 5-tones

The receiving of the first 3 tones is as mentiones for indv. call.
The receiver is now ready for tone L, In that pbsifion the AF-gate
@ and f are both engaged, but on each of the coils Ll and LZ
respectively. .

If the received last two tone frequencies are identical with those,
which are set for om the Q-multiplier (L1), the result will be an
indv. .call. ' _

If the two tone frequeacies are the same as those which are set :
for on the Q-multiplier 2 (L2) the following will happen: +
The fourth and the fifth tone activate the greup chaii. The S.7.2
feeds the clock group and the clear. The output of the cleck 5r5hp
governs the output of the indv. clock as mentioned undor'dcet. C.
Thereby the same funciions are obtained for indv. amd ;roni call
with one figure. '

After the end of the fourth tone the AF-gate e is disonslscd by the
output of IC7b, which remains "1" by means of FF5,

At the end of the fourth tone FF5 changes output 5 to "1"'S to "O"
respectively, and the AF-gate g is engaged. At tho end of the last
tone FF6 output 6 "1™ and 6 ° ‘

The alarm-muting has now been activated and thereby blocks the alars.|

The decodor goes "“O" nt the end of the fifth tonc tnd the same func-

tions are obtained as mentioned under sect. c.

When the radio carrier disappears, the read-out gate changes as
deacribed under sect. ¢ and thereby deletes the call indication.

The pulbe/ucquencé is showm on page 1ll.

‘Description Storne Tone Sequential Receiver
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Pulse sequence 5 tones with 2 group figures

Tone r

1.2

s s

Clear -_J

brock masr L LI LT

fﬂock group-

—_—
- 1

T N

| %
.

s
12

BN
- ‘%PFI‘ r“r

ar

| 1o8s

| lﬁ?b

} 1d2c
P

{‘I F.6 -]

6
1®

: Cancelling S.W.
: FOFQM

Read out gate
&

F.F. b
‘%pld out gate

i

- Description
| TN-5220
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3 Circuit description

a. The input stage

S

Comprises of Q1, ICl, Q2, Q3 with associated components.

¢

The input stage serves the following purposes:

The preemphasis stage Q1 compensates for the_liniar ﬁidtortion
introduced by deemphasis in the radiotelephone. Th; preesmphasis
ratio follows a RC function with cross-over at 1000 Hs. (R kand
ch). | o

ICl is a linear amplifier which amplifies the incomming signals ‘
until the output swimg is limited by the power supply (+5 V) and -
_ground. Complete limiting will occur approximately 6 dB»gﬁovd

min trigger level. (i.e. Via = 110 avV). . . :

The gain is determined by R8 and R5. The output's DC level is
adjusted by means of the voltage devider R6-and R7. ‘

Limiting the amplitudes of all frequencies together with the band
pass characteristics of the subsequent Q-multiplier qdjacont tones
will be unable to trigger the tonereceiver, providing their fre-

- quencies differ from the resonant frequency by 4,5 pct. or more.

The "transistors Q2 and Q3are coupled in such a manner that a

lov output impedance is achieved (order of 1 ohm) which results
in negligible loading of the Q-multiplier.

b = The Q-multiplier

Comprises of Qb, Ll, Cg with associated components.

The Q-multiplier contains a parallel resomant circuit, C'8 and

11, which is very loosely coupled to the trgnsistor Q4. By means

of a feedback windimg in the collector circiit of Qb part of the
tone signal is again applied to L1 in'phinn in ofdcr'tozgivo rise
to the natural Q of L1 by a factor of approx. two.

The multiplier is temperature stabilized by means of a NTC resistor

Description Storne Tone Soqn ential Receiver
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which gives an approx. flat temperature rcupouach:oa -30°C to
+80°C. C'81in the resonamt circuit is grounded through the out-’
put impedance of Q3 and the resonant coil Ll is altermatively
grounded through the AF-gates Q15 - Ql19.

By connection of the AF-gates to the relevant terminals of the
coil L1, the correct tone combination can be selected. '
The Q-multiplier 2 is identical with the Q-multiplier 1.

L.

Ce  The amplifier 1. : K

Comprises of IC2 with associated components.

IC2 is a linear amplifier which amplifies tho-ten; signal after the |
Q-lultiplior 1. The amplifier is DC coupled to the non-invorting ’
input so that the imput reaistlnce has a high value.

The gain can be adjusted by means of R20 and thereby the trigger-
level for the succeeding schmitt-trigger. : '

The amplifier 2 is identical with the amplifier 1:

With regard to the IC's function, see appcndzx page .21 and 22,

d. The detector 1.

Comprises of QS. El and E2 with associated components.

Q5 is an emitter follower which feeds the detector. The detector
is a conventional voltage doubling circuit. ' :
The detector 2 is idemtical with the detector 1.

S !’h‘ ggh.itt‘t!‘i!“r l.
Comprises of IC3 with associated components.
The 8.T. is an opér-tionll amplifier used as a ﬁhreshold detector

and governs the clock and the clear settings.
The threshold veoltage is set by means of RZ?, E3 and !39

Description ' m 1Tone Soqnodtinl Receiver
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In stand by \V:m at the non-inverting input is “O", thereby V‘”t :
‘iz "O", If the S.T,.'s threshold is urp&md by the PC voltage

the detector, the S.T. will change state and:thereby the output pu
Hl" !

The S.T. 2 is identical with the s.t.1.

f. The clock circuit, individ&.

Compriges of Q6, Q7 and Q8 with associated co‘lp’éhbgt:. :
The clock circuit triggers the counter FF1l after a delay ef about
25 mS. the delay serves to ensure against false calls, noise-impul-
ses etc. The clock delay is adju.ted by ‘means of R3S to ARPrOX.. 25 us
in which the S.T. has to be activated beforc tho counter cmcol. '
In stand by the S.T.'s output is "O", K6, Q7 and thereby

Q8 are ONgutput "O"., When the 5.T. is activated Q6 is men conduct~
ing. Cl4 charges with the time comstant R34 R35%C16 .When the base
voltage of Q7 reach vy ) v Q7 goes OFF and po daes Q8 ontput "1*,
Whea the teone diaappnrs Q& conducts and C1l6 discnrsoa quieckly
through R36, and Q8 gets output "O'. The counter FFl changes.. !hid:v:-: {
clock-delay.can be adjusted by means of R.35.

g. _ The clpek circuit group.

Comprises of 925, Q26, QZV7 andAQZB:‘vvith associated components.

The clock group triucrs the counter FF5. The doluy md tlu functim }
is the same as -cntiou.d under sect. f. 5
'Q28 governs the output of the clock indv. WhenQ27 is M ", Q& goes |
ON and grounds the base of Q8 , which gets output "1,

h. The clear circuit.

' Comprises of Q9, Qlo, Q1, Q12, E5, E6 and El2 and associated compo- ‘

nents.

3]

The clear function serves the purpose of setting the comnters to
stand by after a correct of "false" call.

Dojc_ription . m Tone Sequemtial Recoiver
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Q9 is an emitter-follower governed by ST1 or ST2. In itaid by IS

and E12 are mon-conducting, therebyQlO and Q12. are both m. output
ﬂo" . ;
When ST1 or ST2 gets ontpnt "ln ES5 or El2 igs. conductin,gCIa aiachprzc
quickly throngh Q9, vherohy Q10 and Qle go OFF, output ", tho o _'§
counters are now able to start counting. . .
After thc end of a tone, E5 of El2'is non-condnctiﬁ;, '318 ‘~chlrtQ§'
With a time constant C18 xR&3 , and when the base voltage of Q10
reaches V (V ,Q10 conducts and thereby Q12 goes ™O". The counters

ST o R

reset to stand by. The emitter-voltage is aranged by neans o! the
voltage divider R4S amd RUG. ' TR

The delay is approsimately 40 mS, measured bctveen 311‘- or ST2's &
output "O" to Q!s output "O", When the battery voltage is switched onf
a positive pulse in feet through E6 to the base of Q11 v:axpratinq~,;
Ql2, whereby the counter ia cleared. ' ' ook

i. The indv. cnqgger‘FFl to FF3.
Comprises of beﬁ; IC5a, fC§b:
The counter is composed of three J-K master-slave flip-flops. By
means of R87. they are coupled as ordinary bistable stngoa (4., thc
tirst flip-Tlop trisgcrn the next flip-flop etc.). ;
FFI has both clear and pre.et functions. By means of tho-. functio‘lff

the tone receiver can be strapped to 5 or & tone sequence.
With regard to the fumctions, see appendix page 23, 2k and 25.

The truth table is showm on page 16

R The group counter, the group gate and the blocking gate.
Comprises of IC10, Q29 and Q24 with associated componeats.

The counter is éo!poced of two J-K master flip-flops. They are al-
most coypled in the same manner as the indv. counter. The diftor.aéo‘»
being that FF6's K input is govermed by the group-gate Q29.. _ ]
The gate is an inverter and is fed from the clear cirecuit~ " . The

gate serves | purpese to'tlock" the output of FF6 if a group call
is repeated under the following circunst;nco-: ’

If the radio receiver's squelch sy-ten is opcuod thcae will affect

FFé in such a way that it is no Aefoured. -eu;in; no noggtivo pulse

Description SLOrMO [Tone Sequential Receiver
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Truth

table for the counter

é-tone

Cleared (pending for call)

Cleared (pending for call)

After
After
After
After
After
4O ms

pending for call)

first tone burst

second tone burst

third tone burst

fourth tone burat

fifth tone burst

after last tont burst (cleared,

L

h-tone

Preset (pending for call)

After
After
After
After
4O mS

first tone burst

second tone burst

third tone burst

fourth tone burst

after last tone burst (cleared,

pending for call)

.4

The truth table is similar for group calls

-

O O H H H |\

© O F M wil

1 22 3
o1 01 O
1 0 01 O
01 10 0
1 0 1.0 O
01 01 1
10 01 1
001 01 01
11T 22 3
1 0 01 0
0 1-1 0 O
1 0 1 0 o
o 1 0.1_ 1
10 01 1
1 0 01 01

Dcncriptionk
™-5220
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("0") arises from the cancelling switch. _ :
The AF-muting has been detected manually, i.e. output & = wO@, T

When the radio carrier disappears the FF6's clear receives a negativu:
pulse "O", the output 6 goes "1" and 6 "O%, The call is deleted.

The truth table is shown below:

Truth table for counter.
2 group figures. '

55 6 &
Cleared (pending for call) 01 01 :
After first tome burst 1 0 01 :
After second tone burst : 01 1 0 g
4LO mS after the last tone burat (cleared . ;
pending for call) 0 ‘1L 0
Call deleted by means of the squelch 01 01 “

. ) ‘ _

1 group figure 55 68
cleared (pending for call) 01 0 1
After first tone burst 1 0 1 0
4O mS after last tone burst (cleared, o .
pendiag for call) . -0’} 1 0

Call deleted by means of the squelch 01 o021
With regard to the functions see appendix page

The pulse sequence is shown on page 23 and 2h.

Q2h ' : ‘
The blocking gate serves the purpose, that when the loudspeaker has

v

been activated, manually or by a indv. call, a group call will net
delete the loudspeaker. ' ‘ : -

If the output 4 is "1™ the blocking gate will switch the output 6!
S.T7.2 to ground, the clock indv. and the clock'grpnf will not be

activated.

k. The decoder

Comprises of IC6 amd IC7.

Description i Tone Sequegtial Receiver
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The decoder is formed by means of T.T.L. gates, triple B'ig;tt
NAND gates. _

The output of a NAND-gate is low ("O") only  when: all of t§o;inpntl
are high (™), . |

In stand by the output of IC6a or IC6b is always "O", 5 or ‘& tones,
respectively. BN o

After the conclﬁsion of a call IC7c feed signal to~the roudodnt
gate and the alarm. :

With regard to the functiona see appendlx paseza.

1. The ‘F‘Pt‘s indv. ll b, c,“d, .

Comprises of Q15 to Ql9 with associated components.

The AF-gates are fed fron the decoder's nlb-ptoaIch.IQb.' When ;
the base of a transistor gets "O" from a NAND-gate, the tramsis-
tor conducts and the relevant tag of the coil is engated.

m. The Ar-gates group f and g. " i
Comprises of @0 and 1 with associated components.

The mode of operation is &as mentioned under section 1. .
Q21 is fed from the output of IC7b or the output of JF5 (5),
group call 1 or 2 figures, respectively.

i

D The alarm circuit amd the alarm mutimg.

Comprises of Q39, Q&O. ‘Qll, Q42 and E18 with associated components.

In stand by the Q39 is ON and E13 is non-conﬁncfiu. QO and 1. are |
both ON, thereby Qh2 OFF. A |
By a call Q39 goes OFF and C46 charges through %18 causing
that Q40 amd Q41 turn OFF, govern Q42 to turn . 0! .~ and commects
TERMINAL 37 to chassis. After approximately 40mS Gmr “lu E
"1" and turas Q39 ON. F1B is non-conducting and CU6 diccharsoa with
a time constant C4E x ‘RIl4, after this delay 940 and Q41 turn ON,

- - and disconnects the ground path .for the alarm
circuit. The alarm is OF for approximately 1 sec. ‘

Description ’ v Tone Soqucntial Receiver
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The alarm muting blocks the alarm circuit at a group call. After
receiving the last group tome the FF6's ontpnt 6 goes ™", §19 ‘F
conducts and thereby Q&‘l remains OK.

0. The AF-muting and the Key Lock Switch.

Comprises of Q30 Q31 andEl% with associated componemts. .

The AF-muting and the Key-lock are governed by the outp’nt of the
read-out gate (FFL4, T) V '

In stand by the output of Q30 is high (v + 10V), 51" conducts and
the loudspeaker is cut off. When the read-out gate is activated ¥
goes "1", Q30 conducts and the AF-muting is suspended, ' . '
TERMINAL 3k, o
The key-lock switch governs the voltage regulator of the ndi& ¥

transmitter, which only can be activated when Q31 is' cenqigctin;.
ground at PERMINAL 51, i.e. when the AF-muting is suspended.

P The o»ll - and the Occupied Switch.

Comprises of Q32 Q33 and \ngg‘ with associated components.

The call svitch connects chassis to a lamp when the to‘d—ont gate
is activated. As 4 goes "O", Q32 is non-conducting and feeds base
current toQ33 grounding TERMINAL 47,

For the sake of avoiding retransmission a relay may be connected to |
TERMINAL 49 so the vehicle's entertainment radio say be ‘suspended as |
long as the key-lock is operational. |, gt
The occupied switch comnects the Moccupied lamp" TER!IJAL L5 tﬂgronsm

y» when a radio carricr is present. The imnput is govermed by a DC -
voltage from the radie roccivcr 8 squelch aysten SQ Il ML kla-‘%

9 The cancelling switch.

Comprises of o N " Q38 with associated components.

When the radio telephone is turmed on the output functions must
not be activated. To ensure this,Q38‘ feeds a negative pulse ("0") to
the preset of the read-out gate. When the battery voltage bas bess :

Descriptien ; Tone Sequentisl Receiver
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switched on Q41 discharges through Q38 which goes ON for a short
moment neutralizing the read-out gate. Further the same pulse is

fed to the clear of FF6. N
The cancelling switch also deletes the call after ‘the reception of

a group call by neutralization of the read-out gate.

R. S.Q. Delay

Comprises of Q35, Q36 and Q37 with associated components,;
To overcome fading problems at group call, the t;ﬁe constﬁnt
secures a time delay of approx. oo m.sec. :.

After a group call FF6 output & "0" and Q35 goes OFF.,QBA is ON . .
indicating a radio cairier, E16 conducts and keeps Q36 OFF. When
the radio carrier disappears Q34 goes OFF,El16 is OFF, C39 charges T
with a time constant Q39 x R98 after a while Q36 goeé ON turning
Q37 ON. A positive pulse ("1") is thereby'fed'to’QBB eaﬁSing .
negative pulse ("0") to the preset of the read out gétq-gnd hereby

deletes the group call.

The same pulse cleares FF6 and the S.R. is ready for a new call.

S. The voltage regulator

. .
Comprises of Q13 Ql4 E? and E8 with assoiated components.

The DC output from the voltage regulator is nom. 8,9 V and b,9v
for batteri variations between 10,5 V and 16 V.

Description Tone sequential Receiver
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Appendix: Integrated Circuits

Four types of IC's (Integrated Circuits) are used in Sﬁ?&{ll.

1. Operational Amplifier (TAKX865)

2. Triple 3~-input NAKD-gate
(T.T.L. - low-power - series 64

3. Dual J-K master-slave flip-flop B
(T.?.L. - low-power - geries 64

4, Dual J-K- master-slave flip-flép
(T.T.L. - series 64

1. Operational Amplifier IC1, IC2, IC ICB, IC9.

+V
——.———

Inverting

Symbol

in "
- ,
I +V
Non inverting
"
v
in
R2 —{}
Appendix m Tone Sequential Receiver
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The amplifier has two inputs- and

one output terminal. The Plus

sign (non-inverting) indicates that the input- and the output sig-

nal are in phase. The minus sign (inverting) indicates that the

input- and output signal are out of phase (180°).

The gain is determined by R1 and RZ'
. . . R
Inverting configuration: Av = ‘out = - 1
Vin R2
. . . . f R
Non-inverting configuration: Av = out = 1+ 1
Vin RZ

The condenser C is used for phase

circuit remains stable.

compensation to assure that the

RL is the collector resistor for the built-in output transistor.

2. Triple 3-input NAND gate IC6 and IC7.

Logic c=ymbol
Xy yzf(xlxzx:s)
x b 4
x
Y =X 1Ryt Xg

From the truth table is derived:

If one of the inputs is low ("O") =y =
If all three inputs are high("1") =y =

Truth table.

ol ¥ 7|
olofo |1
oo 1 ]1
o|l11{0 |1
ol11}1 ]2
1 {00 |1
1011
111410 }1
1/11}1]}]o0

"1"

ngn
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3, Dual J-K -asteg-alave flip~-flop IC§ .a‘ ;g‘g.

Logic symbol.

—d Q. Truth table
l - —QiCp ’ tn tn_ + 1
—1K Q__
o1 J | K Q
— . oo | q i |
01 0 :
o L |
1|1 En
1 Clock pulse (Cp)

bit time th + 1
tn: Bit time before Cp goes high (™1") f,'i
t ., Bit time after Cp has gone low (vo"). ‘
Q, is the Q's position to the time t_, which is before a Cp. -ﬁ;

After a Cp the Q's position is Qn + 1 te the tilo'tl RET

A J-K flip-flop is a bistable stage which changes by means of a
Cp. Q's position 'is decided by the logibtl level on
the J-K inputs before a Cp. : . : .
The change of the flip-flop occurs at the trnilias edgo of the Cp.;

one

] Stormeo | sr78u




All of the J-K inputs of the Indv. c ounter are tied to,Vcc\

(+5V) through a resistor R87 i.e. J-K "1", Following the
truth table the logic level of the counter will chnnge‘after
each clock pulse. |

The group counter is almost formed asg the Indv. counter.
The J-K imputs of FF5 are tied to V__(+5V) through the re-
sistor B86 . The K-input of FF6 is govcrned ffbl Q29 and
the J-input is also tied to V__(+5V) through R863 1,e.

K =0 and J.= mn, Q goes 1 at the trailing edge of the CP.

The output of FF6 will ramain in that position independent

of the clock, as long as the J-K inputs are set ai descri-

bed above.

The pulse sequence for the truth-table is shown below.

N? Appendix

TH~-5220

SR7841 . page 2k

Storne Tone Sequential Receiver



T+ e ot
—o0l Cp B Pr = Prespt :
—] K ) a___ : C}'* E= 'jClOCkvpulge .
C1 F S St ;
- .

The logical functions are the same as mentioné¢[dnde:'ée¢&{2;:  7 :

The clear and the preset are independent of thq loglcal atate
of the clock and the J-K, (direct lnputs) 1.e. :

Clear = non _—_-_-> Q = V"QY' '
"
. mo Tone Sequent‘lﬁl Receiver b ‘
R ahabad SR7841. an P“Se 25.“,_' E
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