TONE SQUELCH S-7119 Series

The S-7119 Series is a CMOS LSI developed for telecommunication
control devices using the CTCSS method. It servers as an encoder
and a decoder of the setting tone. The tone output of 38 waves
ranges from 67Hz to 250.3Hz. The tone can be set by transmitting
the data in parallel to each program pin or by transmitting the data
in serial to a built-in shift register. Also, two kinds of oscillation
frequencies are available and can be used depending upon the
frequency band width of a communication device. The 8-7119
Series features low current consumption because of its CMOS
configuration. A 28-pin small outline package enables customers to
make portable communication systems.

B Features B Applications
Encoding and decoding function using the GCTGSS - Portable communication devices
method - Car telephones
- Switched-capacitor filter technology - Professional communication systems
High-precision, high-stability tone output - Home automation devices
+ Tone output of 38 waves ranging from 67 Hz to 250.3 Hz - Home security devices

- A built-in tone signal eliminating filter
- 3.579545 MHz or 4.194304 MHz quartz crystal is usable
Parallel or serial input is available for setting and
controlling tone (the serial input unit is made up of 2-
stage latch circuit)
Low current consumption
- Operating mode: 3 mA typ. (Vpp=5V)
- Standby mode: 0.1 mA max. (Vpp=5V)
- 28-pin small outline package
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M Pin Arrangement
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28- pin SOP 3 —[6 23— rxout
Top view s
a —{11] (18— TxouUT
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Figure 2
B Terminal Description
Table 1
Terminal No. | Symbol Description
1 Vop ® Positive power supply terminal
2 XIN ® in- and output terminal for connecting X'tal
3 XOUT |e AX'tal of 3.579545MHz when XSEL terminal = L or a X'tal of 4.194304MHz when XSEL
terminal = H is connected
4t09 PitoP6 (e Input terminal which sets tone frequency (with a built-in pull-up resistance)
® AtonesetbyP1toP6is valid when P/Sterminal is at L level
10 DT ® Input terminal which controls serial input (CMOS input)
11 CL e DT terminal: Serial data input
12 STRB |® CLterminal: Data is written to the shift register on the rising edge of this terminal
(Schmitt trigger input)
® STRB terminal: The content of the shift register is latched to the data latch when this
terminal is high and the content of the data latch is held when low
13 PS ® Inputterminal which selects parallel input mode and serial input mode (CMOS input)
® Parallel input (CNRL, RX/TX, and P1 to P6 are valid) mode when P/S is at L level; serial
input (data latch is valid) mode when P/S is at H level
14 RX/TX |® Inputterminal which selects decode or encode of the setting tone (with a built-in pull-up
resistor)
® Encode mode of the setting tone when RX/‘lzis atLlevel
® Decode mode of the setting tone when RX/TX is OPEN or at H level, and when CNRL
terminal is at L level
15 Vsg Negative power supply terminal (usually connected t'GND)
16 CNRL |® Inputterminal which controls operation mode when P/S is at L level (with a built-in pull-
up resistor) _
® Servesas an output terminal when P/S is at H level, and outputs L when standby mode is
selected (CMOS output)
17 DET OUT ® Qutput terminal which indicates the setting tone detection (CMOS output)
® Becomes H when the setting tone is detected in the decode mode; is set at L in other
modes
18 TXOUT |e Tonesignal output terminal (CMOS output)
® QOutputs a transmission tone signal in encode mode; is set as AG potential in decode
mode, and becomes high impedance in standby mode
19 AG ® GND terminal for analog circuit
Usually generates (1/2)Vpp
20 TFO & OQutput terminal for tests
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TONE SQUELCH
S-7119 Series

Table 1
Terminal No. | Symbol Description
21 S2 ® Input terminal which adjusts tone detection level for tone decoding (with a built-in
_ Pﬂll-upﬁsistor)
22 S1 ® 57andS2 can change the minimum detect sensitivity level of the tone (see Table 6&7)
23 RXOUT (e Voicesignal output terminal (tone elimination signal)

® Avoice signal which is entered from the RXIN terminal and out of which tone is
eliminated is transmitted from this terminal when DET OUT output is high or RXON
input is low ; otherwise the terminal is set at AG potential level

24 RXON |® Inputterminal which forces voice output (with a built-in pull-up resistor)

® When RXON is at L leve!l: the same as when DET OUT output is at H level; when RXON
is OPEN or at H ievel, the mode is at normal level
25 XSEL [ e Input terminal which selects X'tal frequency (CMOS input)
® X'tal of 3.579545MHMz when XSEL = L; X'tal of 4.194304MHz when XSEL= H
26 RXIN | e Analogsignal (voice + tone) input terminal
® Voice receiving input which is connected internally to BPF etc. to limit the signal
within the voice band region
27 TONEIN |® Analogsignal (voice + tone) input terminal
e Tone detection input which is connected internally to LPF which passes only tone
28 TST ® Output terminal for tests (Pchannel open drain output)

Absolute Maximum Ratings

Table 2
Ta =25°C, Vg5 = 0V
Rati .
Parameter Symbol - AL nos Unit
Min. Max.
Power supply voltage Vob -03 +6.0 \
Input voltage ViN -03 Vpp + 0.3 \
Output voltage Vout -03 Vpp + 0.3 Y
Operating ambient Topr -30 +70 °c
temperature
Storage temperature Tstq - 40 + 125 °C
Electrical Characteristics
** Measuring conditions
Measurement method of TXOUT, RXOUT output impedance (Ro)
TXOUT
(RXOUT) o
Ru 15 k@
AG o
Figure 3

The following equation is obtained from Vo when load resistance (R|) is © and from Vo'
when R is 15k{2, :

e R
0" Rp+R. ©VO

s s Vo~-Vo'
“RoVo'=(Vo - Vo'IRe “|Ro= o R
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1.S-71198F
Table 3
Unless otherwise specified, X'tal = 3.579545MHz or 4.194304MHz,
Cg =Cp =30pF,Vpp =5V, Vss = 0V, Ta = 25°C
Parameter Symbol Conditions Min. Typ. Max. Unit
Op. power supply voltage Voo Ta= -30°Cto +70°C 4.5 5.0 5.5 Vv
Op.current consumption Ibbo - 3 8 mA
Standby current Isp Standby mode - - 0.1 mA
RXIN-RXOUT frequency char. f RXIN = 500Hz, - 12dBm standard - Fig.7 - -
RXOUT high-wave distortion rate Dis4 - 2% 5 %
RXIN input resistance Rin1 - 1 - MQ
RXOUT output resistance** Royt1i | RXIN = 1kHz, — 18dBm input - 0.8 3.2 kQ
Maximum tone sensitive |AI| max _ _ 0.5 o
frequency deviation f
Minimum tone insensitive IM min 3.0 _ _ %
frequency deviation f : °
TONE IN input resistance Rin2 - 1 - MQ
TXOUT output resistance** Rour2 — 0.5 20 [39]
Tone detection response time ton (1112'_2:71’_ [)18dBm input - - 200 ms
High-level input voltage Vi 0.8xVpp| — Voo \
Low-level input voltage Vi ] - [02xVpp| V
TXOUT transmission tone A fT _ o
frequency deviation T -0.16 +0.16 %
KISIUT transmission tone output Vrx -75 _43 ~10 ldsm
TXOUT harmonic distortion rate Dis2 Transmission tone distortion rate — 2 5 %
TXOUT t(an.smlsslon tone output dVrx Output Igvel ratio between tone _0.2 _ 0.2 dB
level deviation frequencies
CL input hysteresis width Viys 0.5 - — \'
Pull-up resistance input current 1 lup Vi =0V -10 -3 - pA
Pull-up resistance input current 2 lup2 Vip=4.5V - ~10 - 2A
VL= OV or
Input leakage current I IL ~1 - 1
P s . Vin = Voo
DETOUT high level output current loH Vo =4.5V - -03 -0.1 mA
DETOUT low level output current loL VoL=0.5V 0.1 0.3 - mA
CNRL high level output current loH BIS=H, Vou = 4.5V - -03 ~0.1 mA
CNRL low level output current lo.  |Prs=H, Vo =05V 0.1 0.3 - mA
*Excluding the clock from SCF.
Note} 0dBm =0.775Vrms
2.5-7119CF
Table 4
Unless otherwise specified, X'tal = 3.579545MHz or 4.194304MHz,
CG = CD = 30pF,VDD = 3V, \% S = OV, Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Unit
Op. power supply voltage Vpp |Ta= -30°Cto +70°C 2.7 - 5.5 \
Op.current consumption oo - 0.7 2 mA
Standby current Iso Standby mode - - 0.1 mA
RXIN-RXOUT frequency char. f RXIN = 500Hz, ~ 12dBm standard - Fig.7 - -
RXOUT high-wave distortion rate Disy - 2* 5 %
RXIN input resistance Rint - 1 - MQ
RXOUT output resistance** Rout1 | RXIN=tkHz, — 18dBm input - 1.0 4.0 kQ
Maximum tone sensitive
Af _ -
frequency deviation |T| max 0.5 %
Minimum tone insensitive .

e Af — - o
frequency deviation |T' min 3.0 %
TONE IN input resistance Rin2 - 1 — MO
TXOUT output resistance** Rourz - 1.5 10 kQ
Tone detection response time ton 162.2Hz, - 18dBm input - - 200 ms

Si=52=1)

*Excluding the clock from SCF.

5-92

Seiko Instruments Inc.

Note) 0dBm = 0.775Vrms




TONE SQUELCH
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Table 4
Parameter Symbol Conditions Min. Typ. Max. Unit
High-level input voltage Viy 08xVpp| — Vbp v
Low-level input voltage Vi 0 — [02xVpp| V
TXOUT transmission tone A fT -0.16 _ +0.16 %
frequency deviation fT
'Te)‘(lce)IUT transmission tone output Vrx _118 | -8s _54 |dBm
TXOUT harmonic distortion rate Dis2 Transmission tone distortion rate — 2 5 %
TXOUT t(an_smnssnon tone output dVrx Output Ieyel ratio between tone -02 _ 0.2 dB
level deviation frequencies
CL input hysteresis width Viys 0.3 - - Vv
Pull-up resistance input current 1 lup1 Vi =0V -10 -15 - pA
Pull-up resistance input current 2 lup2 Vip=2.5V - -10 - LA
Input leakage current I ViL= 0Vor -1 - 1 2A
Viy = Vpp
DETOUT high level output current lon Vou = 2.5V — -0.3 -0.1 mA
DETOUT low level output current loL VoL=0.5v 0.1 0.3 - mA
CNRL high level output current lon |P/S=H,Vou=25V — -03| -01 |mA
CNRL low level output current loL P/S=H,VoL=0.5V 0.1 0.3 - mA
Example of Perlpheral Circuit
(Voice + Tone)
.5 — Signal input
V_"__—E Vop TST | 28 (To the tone
L] . 2 | xIn TONEIN | 27 C1 detection circuit)
Lo == 3| xour RXIN |26 F<&——1—— (Voice + Tone)
— o—+¢ Signal input
r[a]m xsEL [25 }—o0 (To the tone
s | 72 RXON E_O/Q | elimination circuit)
Connect the 6| P3 RXOUT |23 l I I——» VOiCe :ignal
specified pin to < — — o outpu
Vss (parallel input) I_-7___ P4 s1 E_Q/O—"
[e] 75 2 M,
—_ P
9 [ P6 TFO {20 p
10] DT AG |19 [~ P . .
ransmission tone
1] et mouT 18— | output
Serial input < E — outpu
I 12 | STRB DETOUT |17 Tone detection
—_ [ (o]
R, L [13] Pss CNRL [ 16—, output
T;\o——{z RX/TX Vss |15
GND
Figure 4
Notes:
1. X'tal: 3.579545MHz (when XSEL is 0V), Cl<100Q, 4.194304MHz (when XSEL is Vpp)
2. Cg=Cp=20to 50pF, C1=C2=0.1,F, C3=3.3.F(2.04F min.},C4=3.3,F (2.0.F min.)
3. When serial input is not used, connect pins of 10 to 13 to GND.
4. See Table 4 as to the operation mode by RX/TX, CNRL terminals.
5. 51 and 82 are tone detection level adjustment inputs.
6. Voice signal output can be turned ON from outside by RXON terminal.
7. TONE IN and RX IN can also be used as follows:

TONE IN
RXIN | 26 ]

Voice +Tone signals input
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B Operation

1. Operation modes
Table 5
TNRL, RX/TX, P/S, RXON inputs provide the following functions:
No. | ©CNRL RX/TX |[P/s| RXON RXOUT TXOUT Operation mode
1 |HorQPEN [Hor OPEN| - |H or OPEN AG . High Standby mode
impedance
Transmission
2 - L - T AG tone output Encode mode
3 L Hor OPEN | - 1 AG or voice AG Decode mode
output
4 - - L - Parallel input mode
5 - - H - Serial input mode
6 - - - L Voice output Voice compulsion output mode

Note) - means "don’tcare.”

2. Description of operations
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Standby mode

In the standby mode, the oscillator turns off, and the analog circuit as well as the divider also turn off.
This reduces current consumption (RXQUT is at AG potential, TXOUT is at high-impedance and
DETOUT is at Vgg potential). The standby mode also appears if the setting code of the tone frequency
is not one of the values shown on Table 8.

Encode mode

The encode mode is selected when RX/TX is set L level.
Pulses generated from the programmable divider according to the tone setting code pass through
LPF and trasmitted from TXOUT as sine-wave tone signal.

Decode mode

Tone signal is separated from signal input from TONE IN terminal through LPF and BPF for filtering
the tone, and is sent to the tone detection circuit.

When the setting tone frequency is detected, DETOUT output will go H level and the voice signal will
be output from RXQUT terminal (in the signal input from RXIN terminal, the tone is eliminated)
(RXOUT is at AG potential unless the output is voice signal).

In case that the valid tone is successively detected over the setting number of times in the tone
detection circuit, DETOUT goes H level. Tone termination is detected in case that tone is not
detected over the setting number of times, and DETOUT goes L level. The minimum sensitive
detection level of tone signal from TONE IN terminal can be changed by $1 and S2 terminals as
shown on Table 6 and 7.

Table 6 Minimum tone detection sensitive levels for S-7119BF(Vpp =5 V)

P Minimum tone detection sensitive levels

1input Zinput (TONE IN terminal)
H or OPEN H or OPEN -28dBm max.
L H or OPEN -33dBm max.
H or OPEN L -22dBm max.
L L -37dBm max.

Note ) 0dBm =0.755Vrms

Table 7 Minimum tone detection sensitive levels for S-7119CF(Vpp =3 V)

Minimum tone detection sensitive levels

1input 52input (TONE IN terminal)
H or OPEN H or OPEN -27dBm max.
L H or OPEN -32dBm max.
Hor OPEN L -21dBm max.
L L -36dBm max.

Note ) 0dBm = 0.755Vrms
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TONE SQUELCH
S-7119 Series

(4) Parallel input mode:

When P/S is at L level, the parallel input mode is selected. CNRL and RX/TX terminals for controliing
encode/decode become valid, and P1 to P6 terminals for sefting the tone frequency become valid
(see Tables 5 and 8). If any unspecified code is input from P1 to P6, the standby mode is selected.

(5) Serial input mode:

When PJS is at H level, serial input mode is selected. Input from (CNRL), (RX/TX), P1 to P terminals
becomes invalid and the content of the data latch (see Figure 5) becomes valid. Shift register reads
and shifts DT data at the rise of CL signal. The data is latched in data latch when STRB input is at H
level {(see Figure 6). Shift register and data latch consist of 8 bits. The first 2 bits are for the
operation mode control and successive 6 bits are for the tone setting (standby mode is selected
when the received code is not one of the codes shown in Table 8).

In case that the the standby mode is selected by control bit or by tone setting bit when P/Sis at H
level, L level is output from CNRL terminal (CNRL terminal is H level output in cases other than the
standby mode). When the control bit is 00, RX/TX terminal input mode is entered and switching of
decoder/encoder can be selected from RX/TX terminal (When P/S=H, B8=B7 =0, decode mode is
entered in case RX/TX = H or OPEN. The encode mode is selected in case RX/TX=1).

(6) Voice compulsion output mode:

When RXON becomes L level, voice signal will be output from RXOUT terminal irrespective of
operation modes.

L — SHIFT REGISTER (8) B8, B7: Control bits

o1 > B! l B2 B3 B4 BS B6 B7 I B8 (B8, B7): Operation modes
J’ l l l l l l (1,1 = Standby mode

J, (1,0) = Encode mode
DATA LATCH (8) (0,1) = Decode mode
(0,0) = RX/TX input mode

STRB ———>

B1 B2 B3 B4 BS I B6 | B7 B8

CNRL I B6 to B1: Tone setting bits
RX/TX T N d d Ji ¢i ¢l
P1~P6 = (B6 B5 B4 B3 B2 B1)

DATA SELECTOR (_F’iﬁ- -PJS_ % _p% Flz_ %_)
|

TO ROM CONTROL

o
~
v

Figure 5 Serial input part block diagram

HtL

MWW
DT 88. XB7X864X BSX X783X82X?1

1 “—t —

STRB l
ty=1, =tp=tc=0.5z5 min. Vpp=5%0.5V — tc

tsp=0.2545 min. Ta =—30 t070°C : :

CcL ! SHIFT
CcL % NO CHANGE

STRB H SHIFT REG — DATA LT

STRB L LATCHED

Figure 6 Serial input timing chart
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Ripple within the { +1.2dB }

frequency range | -2.8d8
Output level
input levet

~s0 —_— : ; —

100 250 400 1K 3.0K 8.5K 10K
Input frequency (Hz)

Figure 7 Frequency characteristics of RXIN-RXOUT

Table 8 Tone frequency code

Settin Decimal |s+|s5 |53 |5l |5zl Settin Decimal |~—|—|—=|—|—=|—
frequengcy number P1|P2|P3|Pa|P5|P6 frequer?cy number PL|P2[P3[Pa|PsfPe
67.0Hz 1 (V2 R R I I I O N I 123.0Hz 13 0O|1]0jJO]J1}1

’ 34 11o0]1]1]1]0 127.3 14 1]o0Jjo0fJof1]1
71.9 2 T1o1]1111(1 131.8 15 0l|0fJOJO]1}]1

35 OjJo|1]1]1]0 136.5 16 111]1]1]o0f]1
74.4 36 1]1]Jo0]1]1]0 1413 17 OJ1]1]1[0]1
77.0 3 oot 1]1 146.2 18 1]ofptjt1lo]1
i 37 ojtjojt1]t1]o 151.4 19 oJof1]1[0]n
79.7 38 1jojof1]1]0 156.7 20 111101 [0]1
825 4 1l]110|1]1]1 162.2 21 0lJ1]o0[1]O0]1
39 gJojof1]1]0 167.9 22 11001 [0]1
85.4 40 1]1]1]0]1]0 173.8 23 ojJojo[t]o]1
885 5 oltrjofr]1 (1 179.9 24 111]1]0[0]1
41 OJ1]tf{o]1]o 186.2 25 oJ1]1{ojo]1
91.5 42 1]JojJt1]o0o]1]0 192.8 26 1]0]1]0]0]1
94.8 6 1JojJoqjt1]1t]1 203.5 27 ojJoJ1]o0]0]1
97.4 43 OjojJt1jof1fo 210.7 28 t]1{0]oj]o]1
100.0 7 OjJojJo1[1]1 218.1 29 Oj1]JojJo]o]1
103.5 8 111 ]1]0]11]1 225.7 30 1100001
107.2 9 OjJ1]1fjof1]1 233.6 31 0]0|OJO]|O[(1
110.9 10 1]1]0]1]Jo|1]1 241.8 32 1{1]1]1]1]0
114.8 1 ojo]1r]ol1]1 250.3 33 OjJ1]1]1]1]0
118.8 12 1]1]0Jo0f1]1

Notes) 1.0 is Vgg level, 1 is Vpp (or Open) level.
2. The decimal number is a decimal number when input data is set to a binary code
of negative logic (set Vgg level to 1).
3. The serial input data is input in serial in the order of P8 to PT from the DT terminat
following control bits (2 bits) according to this code table (0 is Vgs level, and 1 is
Vpp level).
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B Dimensions
1. 8-7119BF(28-pin SOP)

17.8(18.1 max.)

28

\

15 1.0
8.4
118403
14 Y
0.15%0.05

2.5%0.1512.95 max.

\UHHCFCHCHHCHIHEH

1.27 04101

2. S-7119CF(28-pin SOP)

Y
Ty

0.1 min.

18.7 (19.0 max.)

Unit: mm

Figure7

€

O 75
99103
1 14 y
0.1
[<=0.15 g5

-U-] |> 2201 2.4 max.

0 min.

Unit: mm

Figure8

Seiko Instruments Inc.

597




