S-7119BF
TONE SQUELCH

The S-7119BF is a CMOS LSI developed for use in
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 S-7119BF features low
current consumption because of its CMOS
configuration. A 28-pin small outline package
enables customers to make portable communication
systems.

B Features

Encoding and decoding function using the CTCSS method
Swilched-capacitor filter technology
High-precision, high-stability tone output
Tone output of 38 waves ranging from 67Hz to 250.3Hz
A built-in tone signal eliminating filter
3.579545MHz or 4.194304MHz quartz crystal is usable
Parallel or serial input is available when setting and controlling the tone (the serial
input unit is made up of 2 latch circuits)
Low current consumption

- Operating mode: 3mA typ. (Vpp =5V)

- Standby mode: 0.7mA max. (Vpp =5V)
28-pin small outline package

M Applications

Portable communication devices

Car telephones

Professional communication systems
Home automation devices

Home securily devices
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B Terminal Description

Table 1
Terminal
Symbol Description
No.
1 Vop ® Positive power supply terminal ( + 5V)
2 XIN ® In- and output terminal for connecting X'tal
3 XOUT [® Connects X'tal of 3.579545MHz when XSEL terminal = L or connects
X'tal of 4.194304MHz when XSEL terminal = H
4~9 P1~P6 |® Inputterminal which sets tone frequency (with a built-in pull-up
resistance)
¢ The setting tones of P1 to P6 will become valid when P/S terminal is
at L level
10 DT ¢ Input terminal which controls serial input (CMOS input)
1" CL ® DT terminal: Serial datainput
12 STRB |e Clterminal: Readsin the shift register when CL input rises (Schmitt
trigger input)
® STRBterminal: Reads the content of the shift register in the data
latch when the level is H, and holds the content of
the data latch when the level is L
13 PrS ® Input terminal 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/$
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 resistance)
Encode mode of the setting tone when RX/TX is at L level
Decode mode of the setting tone when RX/TX is OPEN or at H level,
and when CNRL terminal is at L level
15 Vss ® Negative power supply terminal (usually connected to GND)
16 CNRL [® Inputterminal which controls operation mode when P/S is at L level
{with a built-in pull-up resistance )
® Serves as an output terminal when P/S is at H level, and outputs L
when standby mode is entered (CMOS output)
17 DET OUT|® Outputterminal which detects the setting tone (CMOS output)
® Becomes H when the setting tone is detected in the decode mode;
becomes L in other modes
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Table 1
Terminal
Symbol Description

No.

18 TXOUT Tone signal output terminal (CMOS output)
Outputs a transmission tone signal in encode mode; becomes 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 Qutput terminal for tests

21 52 input terminal which adjusts tone detection level for tone decoder
(with a built-in pull-up resistance )

22 s1 51 and S2 can change the minimum detect sensitivity level of the
tone (see Table 5)

23 RXOUT Voice signal output terminal (tone elimination signal)
When DET OUT output is at H level or when RXON inputis at L level,
a signal whose tone is eliminated from the signal input via RXIN
terminal will be output from RXOUT terminal; AG potential in
other modes

24 RXON Input terminal which connects voice output (with a built-in pull-up
resistance)
When RXON is at L level: the same as when DET OUT output is at H
level; when RXON is OPEN or at H level, the mode is at normal level

25 XSEL Input terminal which selects X"tal frequency (CMOS input)
Uses X'tal of 3.579545MHz when XSEL = L; uses X'tal of
4.194304MHz when XSEL= H

26 RXIN Analog signal ( voice + tone) input terminal
Connected to BPF and others which limit to the voice region
internally by voice receiving input.

27 TONE IN Analog signal (voice + tone) input terminal
Connected to LPF which passes only tone internally by tone detect
input.

28 TST Output terminal for tests (PCH opendrain output)
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B Absolute Maximum Ratings

Table 2
Ta=25°C, Vss = OV
Ratings
Item Symbol Unit
Min. Max.
Power supply voltage Vpp -03 +6.0
Input voltage Vin -03 Vpp + 0.3 \
OUtpUt voltage Vourt -03 Vpp +0.3 \
Operating
ambient Topr -30 +70 °C
temperature
Storage temperature Tstg -40 +125 °C
M Electrical Characteristics
Table 3

Unless otherwise specified, X'tal = 3.579545MHz or 4.194304MHz,
C¢ = Cp = 30pF,Vpp = 5V, Vsg = 0V, Ta = 25°C

Item Symbol Conditions Min. Typ. Max. |Unit
Op power supply voltage Vpbp Ta= -30°Cto +70°C 45 5.0 55 \
Op current consumption lbpo - 3 8 mA
Standby current lsp Standby mode - - 0.1 mA

RXIN = 500Hz, - 12dBm _ . _ _
RXIN-RXOUT frequency char. f standard Fig. 7
RXOUT high-wave distortion Dist _ 2% 5 %
rate
RXIN input resistance Ring - 1 - ME
RXOUT output resistance** RouT iRn):JICJt: TkHz, - 18dBm ~ 0.8 3.2 k€
Maximum tone sgnsdnve |Ai max _ _ 05 %
frequency deviation f
Minimum tone insensitive |Aﬁ’ min 30 - _ %
frequency deviation f
TONE IN input resistance Rinz — 1 — MQ
TXOUT output resistance** RouTtz - 0.5 2.0 kQ
Tone detection response time ton 162.2Hz, - 18dBm input - - 200 ms
(St=52=1)
High-level input voltage Vin 0.8xVpp] — Voo \Y)
Low-level input voltage ViL 0 — j0.2xVpp| V
TXOUT transmission tone A fT ~0.16 _ +016 | %
frequency deviation fT
*Excluding the clock from SCF.
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Table 3
Item Symbot Conditions Min. | Typ. | Max. | Unit

TXOUT transmission tone output level Vix -75|-43| -1.0{dBm
TXOUT harmonic distortion rate Dis2 | Transmission tone - 2 5 %

distortion rate
TXOUT transmission tone output level dVix | Outputlevel ratio -02] — 0.2 | dB
deviation between tone

frequencies
CL input hysteresis width Vhys 0.5 - - \
Pull-up resistance input current 1 lypr  |Vi=0V -10] -3 - pA
Pull-up resistance input current 2 lyp2 | ViH=4.5V - -10| — pA
Input leakage current Iy VL= OV or -1 - 1 pPA

Viu = Vpp
DETOUT high level output current lon Voy =4.5V - -03f-0.1] mA
DETOUT low level output current lot Vo =0.5V 0.1 0.3 - mA
CNRL high level output current lon |P/S=H,Vou=4.5V - | -03]-01| mA
CNRL low level output current lou |PS=H,Vou=45V 01103 | — |[mA

= Measurement conditions

Note) 0dBm =0.775Vrms

Measurement method of TXOUT, RXOUT output impedance (Ro)

TXOUT

(RXOUT)

AG

~2

R 15 kQ

Figure 3

The following equation is obtained from Vo when load resistance (Ry) is

00 and from Vo' when R is 15k{}, :

Ry

Vo' R0+ RL =Vo

’

- RoVo'=(Vo - Vo'IR,

5-114
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B Example of Peripheral Circuit

Transmission tone

cL TXOUT —{ I—> output

-«— (Voice + Tone)
1 AN e Signal input
oV L | Voo TST | 28 (To the tone
o F=={53] xout RXIN :]—{ I—Cz——<— (Voice + Tone)
—_ o—+@ Signal input
[ IZ Pi XSEL E_Q/Oﬁ (To the tone
5 | P2 RXON E___Q/O \ elimination arcuit)
Connect the 6 | P3 RXOUT | 23 | |_> Voice signal
specified pin to < lz = =1 E——Q) output
Vss (parallel input) g—«
8 | P5 s2 —d
N 9 | P6 TFO ﬁ }—?-
10| DT AG |19
l: lc4
11
12

Serial input 4 —
STRB DET OUT 17] > Tone detection
— JR— o
R L1131 Prs CNRL M, output
Q
. So———T1a | RWX Vs | 15
GND
Figure 4

Notes:

1. X'tal: 3.579545MHz (when XSEL is 0V), Cl <1008

4.194304MHz (when XSEL is Vpp)
Cg=Cp=20 to 50pF, C1=C2=0.1uF, C3 = 3.3uF(2.0uF min.),G4 = 3.3uF
(2.0pF min.)
When serial input is not used, connect pins of 10 1o 13 to GND.
See Table 4 as to the operation mode by RX/TX, CNRL terminals.
S1 and S2 are tone detection level adjustment inputs.
Voice signal output can be turned ON from outside by RXON terminal.
TONE IN and RX IN can also be used as foliows:

TONE IN | 27 H
;3—4__ Voice + Tone signalsinput
RXIN | 26
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H Operaticn
1. Operation modes
Table 4
CNRL. RX/TX, P/S, RXON inputs are provided with the following functions:
No.| CNRL RX/TX |[P/s] RXON RXOUT TXOUT Operation mode
1 |{HorOPEN [HorOPEN | _ [HorOPEN AG High Standby mode
impedance
2 - L - T AG Transmission| Encode mode
tone output
3 L HorOPEN | _ T 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
(1) Standby mode

In the standby mode, the oscillation circuit stops its oscillation, and the analog circuit
as well as the divider also stop their own operation. This reduces current consumption
(RXOUT becomes AG potential, TXOUT becomes high-impedance and DETOUT
becomes Vgg potential). The standby mode is also entered if the setting code of the
tone frequency is not one of the values shown on Table 6.

(2) Encode mode

The encode mode is entered when RX/TX becomes L level. Pulses generated from
the programmable divider according to the tone setting code pass through LPF for
filtering the tone, and tone signals for transmission of sine-waves are oulput from
TXOUT.

(3) Decode mode

The tone signal is separated from the signal input from TONE IN terminal through LPF
and BPF for filtering the tone, and is input into the tone deteclion circuit.

When the setting tone frequency is delected, DETOUT output will become H level and
the voice signal will be output from RXOUT terminal (in the signal input from RXIN
terminal, the tone is eliminated) (RXOUT is an AG potential in the cases other than
voice signal’s output).

In case that the valid tone is successively detected over the setting number of times in
the tone detection circuit, DETOUT becomes H level. Tone termination is detected in
case that lone is not detected over the selting humber of imes, and DETOUT
becomes L level. The minimum sensitive detection level of tone signals which is input
from TONE IN terminal can be changed by S1 and S2 terminals as shown on Table 5.

5-116 Seiko instruments Inc.

M 3123443 0002854 040 Hm




S-7119BF

Table 5 Minimum tone detection sensitive levels

i input 3 input Minimum tone detection sensitive levels
(TONE IN terminal)
HorOPEN HorOPEN -28dBm max.
L HorOPEN -33dBm max.
HorOPEN L -22dBm max.
L L -37dBm max.

Note ) 0dBm = 0.755Vrims

(4) Parallel input mode:

When P/S is at L level, this parallel input mode is entered. CNRL and RX/TX terminals

for controlling encode/decode become valid, and P1 to P6 terminals for selting the tone
frequency become valid (see Tables 4 and 6). If any unspecified code is input from P1 --
to P8, the standby mode is entered.

(5) Serial input mode:

When P/S is at H level, serial input mode is entered. Input of (CNRL) (RX/TX) P1 to P6
terminals becomes invalid and the content of the data latch (see Figure 5) becomes
valid. Shift register reads and shifts DT input at the rise of CL input and it is fetched 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 entered when the appointed code is not
one of the codes shown in Table 6).

In case that the the standby mode is entered by control bit or by tone setting bit when
P/S is 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 enlered 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 entered in case RX/TX = L).

(6) Voice compulsion output mode:

When RXON becomes L level, voice signal will be output from RXOUT terminal
irrespecilive of operation modes.
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Figure 5 Serial input part block diagram

B8, B7: Control bits

(B8, B7): Operation modes
(1,1) = Standby mode
(1,0) = Encode mode

(0,1) = Decode mode

(0,0) = RX/TX input mode

B6 to B1: Tone setting bits

(86 B5 B4 B3 B2 B1)

il ldd

(P6 PS P4 P3 P2 P1)

f

R R Sy

—tp —»

> tsp
STRB
ty =1, =tp=tc=0.5us min. Voo =5%0.5V —b
tsp = 0.25ps min. Ta =—30 to70°C : :
cL f SHIFT
cL l NO CHANGE
STRB H SHIFT REG — DATA LT
STRB L LATCHED
Figure 6 Serial input timing chart
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Table 6 Tone frequency code

e el e o o e el L el
67.0Hz 1 0 LI I R I 123.0Hz 13 0l]1jo0fo]|1]1
34 t1ojp1[1]1}0 1273 14 t1]o0jo0fo| 1|1
719 2 Tjoj1r] 111 131.8 15 olofjOojoO |11
35 ofof1]1}]11]0 1365 16 Tl og1
74.4 36 t|tjoj1t11]o0 141.3 17 1020 I T O T A VO
77.0 3 ojoj1 v |1 146.2 18 1101 ]1]0}1
37 oft1joj1j1]o0 151.4 19 ojo{1y140¢{1
79.7 38 tj]ojojlt]t1]o 156.7 20 t]vf{ofr|o}1
825 4 (I I O O O B 162.2 21 of1]o0]1]O0}1
39 ofojoj11110 167.9 22 T1]olo0f1]0]1
854 40 1]t]110}1}0 173.8 23 ofofjo]t1|Of1
88.5 5 of(1]o}p1r1 |1 179.9 24 111 ]1{0fj0o}1
41 ojtjtrjop1i}o0 186.2 25 o|t1lt]jo]0}1
91.5 42 1Tfoj1rjof|1jo0 192.8 26 tjojtrf{ofo]
94.8 6 tjojot1}1}1 203.5 27 ofof[1]0}0}1
97.4 43 ojojriop1j]eo 210.7 28 111170{0}10 |1
100.0 7 ojofogj1}1}1 2181 29 of(1{0j0¢}0]|1
103.5 8 tp1ry1rjog 1|1 225.7 30 1101000} 1
107.2 9 ojtf1riogp1|1 2336 31 o(ofo]|O}joO}|1
110.9 10 110110} 1|1 241.8 32 11|t} 1}0
114.8 11 ofof1rjoftt1 i} 250.3 33 (O I T T O A O ¢
118.8 12 tf11ofof1|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 Vss level to 1). o
3. The serial input data is input in serial in the order of P6 to P1 from the DT terminal

following control bits (2 bits) according to this code table (0 is Vgg level, and 1 is
Vop level).
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M Dimensions

28-pin SOP

17.8(18.1max.) ¢ 10

I
|Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ_‘_“ }

11.8+0.3
5

\

T TTU oo,

0.15%£0.05
25%0.15
h
L ” l H\, ¢¢ 4r2.95max.
1.27
SR - 0.1min.
0.4%0.1 l (Unit:mm)
Figure 8
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B Markings

1to 7:

10:

11 to 14;
1510 19:

Note )

5-122

15 16 17 18 19

Product name

Manufacturing character

Year of manufacture (last column)

Month of manufacture: Janvary=1, February=2, March=3, April=4,
May =5, June=6, July=7, August=8, Seplember=9, Oclober= X,
November =Y, December=2

Lot No.

JAPAN (fixed)

When in-and output of this IC is changed from transmission to reception, H
may be output to DET OUT terminal for about 100ms depending upon the
circuit pattern of the substrate. To eliminate frequency in occurrence of this
phenomenon as much as possible, always use capacitors of more than 2pF

(C3 and C4).

Seiko Instruments Inc.

M 4123443 0002860 344 WA




