Ordering number: EN2889

CMOS LSI

LC7365N, 7366N

DTMF Tone Generator
for Pushbutton Telephone

The LC7365N, 7366N are DTMF tone generator LSIs for use in pushbutton telephones.
The LC7365N contains a keyboard scan circuit and the LC7366N can direct accept the output from a
microcomputer.

Features

- Low voltage CMOS process for direct operation from telephone line

* The LC7365N can interface directly to a single contact or standard 2-of-7, 2-0f-8 key pad.

- The LC7366N has an input configuration that facilitates interface to a microcomputer,
(Positive logic input)

- Uses TV crystal standard (fosc = 3.58MHz) to derive all frequencies.

- On-chip feedback resistor and capacitors to form the OSC circuit

+ Wide operating voltage range : 2.5 to 10.0V

- On-chip generation of a reference voltage to assure amplitude stability of the dual tones over the
operating voltage and temperature range

* Low output tone distortion (7% max) over the whole supply voltage range (Vpp=2.5 t0 10.0V)

> On-chip MUTE output and XMIT output

- Current dissipation at operating mode : Ipp=3mA max/Vpp=2.5V, 16mA max/Vpp=10V

- Current dissipation at standby mode :Ipp= 0.3pA typ/Vpp=2.5V, 1pA typ/Vpp =10V

Pin Assignment and Pin Connection

Pia ] Input/Output Pin Input/Output
Pin Name Pin Name

No. LC7365N | LC7seN | No- LC7365N | LC7366N
1 Voo - - 9 C4 f[¢] 1
2 XMIT 0 0 10 MUTE 0 0
3 Ci o I 11 R4 o I
4 C2 [0 I 12 R3 f{e] [
5 C3 10 I 13 R2 o I
6 Vsg - - 14 R1 8] 1
7 08Cl 1 I 15 CD 1 I
8 0SCO 0 0 16 | TONE QUT 0 0
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LC7365N,7366N

Equivalent Circuit Block Diagram
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LC7365N,7366N

Pin Descripﬁon

| Applicable to both Type Nos. when no Type No. is indicated.

. . Input/Cutput .
PinName |PinNo.| "o guration Function
Voo 1 Power supply pin
Vss 6 Vpp=2.51t010.0V
Reference frequency generation pin
Uses a crystal resonator of 3.579545MHz.
0SCO 8 osc With the feedback resistor and capacitors contained to
% - |form the OSC circuit, a crystal resonator is simply
= connected across the pins.
0SCI 7 ascl - 5
. Row and column input pin
High-active input
LCT365N 1144011 Contains a P-channel transistor for keyboard scan and
Rl to R4 3tod an N-channel transistor for pull-down.
CltoC4 9
— Row and column input pin
LCT386N 1410 11 High-active input
RitoR4 | %5 e
CltoC4 9 ‘
I ‘L’ level with no key input
MUTE 10 —{e—— ‘H’ level with key input
| CMOS complementary output
‘ ‘H’ level with no key input
XMIT 2 — I High impedance with key input
) P-channel open drain output;
Chip disable pin
_ r When set to ‘H’ level, the row input/column input are
CD 15 brought to high impedance state, OSC stops, tone output
I becomes ‘Vgg' level, MUTE output becomes ‘L’ level, and
XMIT output becomes ‘H’ level.
_ l DTMF signal output pin
TONE 16 npn transistor-used emitter-follower output
4

Absolute Maximum Ratings at, Ta=25°C

Maximum Supply Voltage

Maximum Input Voltage

XMIT Pin Qutput Current
. MUTE Pin Output Current

Tone Pin Maximum Load Resistance
Allowable Power Dissipation
Operating Temperature

Storage Temperature

unit

Vpp max —-03to+105 A%
V] max Vgg—0.3=VN=Vpp+0.3 v
Ton upto60 mA
IoL upto10 mA
Toy upto3 mA
Rr 240 min, Q
Pd max up to 450 mW
Topr - =30to+70 °C
Tstg - —40to +125 °C
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LC7365N,7366N

Allowable Operating Conditions at Ta= — 30 to +70°C unit
 Supply Voltage Vop Tone output mode 2.5t010.0 v
Non-tone output mode 1.6t010.0 1
Input ‘H’-Level Voltage Viy R1to R4,CD,C1 10 C4 0.7Vpp to Vpp v
Input ‘L’-Level Voltage ViL R1to R4,CD,C1t0C4 Vg t0 0.3Vgg v
Key Contact Resistance 1 kQ
Crystal Resonator Spec. f 3.579545MHz £ 0.02%
Rs up to 100 Q
Electrical Characteristics at Ta=25°C ; Applicable pin Voe min  typ max unit
Supply Voltage Vpp Toneoutput mode 2.5 10 Vv
Nen-tone output mode 1.6 10 Vv
Current Dissipation Ipp Non-tone output mode; Vpp 2.5 03 30 pA
Non-tone output mode; Vpp 10 1.0 100 pA
Tone output mode; Vpp 2.5 1.5 3 mA
Tone cutput mode; Vpp 10 8 16 mA
Single Tone Output Voltage Vor Row tone,R;,=390Q; TONEQUT 2.5 160 200 250 mVems
Row tone,R;, = 3908Q; TONE QUT 5 170 220 280 mVrms
Row tone,R;,=240Q; TONE QUT 10 170 220 280 mVems
Ratio of Column to Row Tone dBgg 2.5t010 1 2 3 dB
Total Harmonie Distortion THD f,,,=0.5 to 3.5kHz, R, = 10kQ 2.5t0 10 T %
XMIT Output Voltage Voui Iog=5mA; XMIT 25 15 1.8 v
Iou=50mA; XMIT 10 85 88 A
XMIT Leakage Current Igp s XMIT 10 100 pA
MUTE Output Voltage VoL Output open; MUTE 2.5 0 05 \Y
Qutput open; MUTE 10 0 05 Vv
Vonz Output open; MU'TE 25 225 25 \Y
Qutput open; MUTE 10 95 10.0 \Y
MUTE Output Current IgL1 VoL=0.5V:MUTE 25 04 mA
VoL=0.5V; MUTE 10 2.0 mA
Ioge Vou=2.0V;MUTE 25 0.17 mA
Vou=9.5V; MUTE 10 0.57 mA
OSC Cutput Current lIogLz VoL=0.5V;08C0O 2.5 0.18 mA
VoL=0.5V; 0SCO 10 0.8 mA
Ions Vou=2.0V; 0SCO 25 013 mA
Vou=9.5V; 0SCO 10 0.42 - mA
OSC Start Voltage tat 2.5 5 ms
10 4 ms
Input/Output Capacitance  cyp ; OSCI, OSCO 25 16 . pF
; OSCI, OSCO 10 14 pF
Column/Row Input Current Ijyor Vig=2.5V; [R1to R4, b 2.5 1 pA
Vin=10V; |C1 to C4, 10 2 A
IiLor Vou=2V; LLC7366N alone | 25 1 uA
Vou=9.5V, - 10 2 pA
Key Pin Current Iim1 Vig=2.5V,; [R1toR4, 2.5 4 HA
Vin=10V; [C1toC4, 10 9.2 HA
Ions Vou=2V; LLC7365N alone ] 25 10 uA
Vou=9.5V, 10 280 LA
CD Pin Input Current IiHz Vig=2.5V;CD 25 2.5 HA
Vig=10V;CD 10 55 ) pA
OSC Frequency fosc ; O5CLOSCO 2.5t010 3.579545MHz+0.26%
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LC7365N,7366N
Comparison betweeen Tone Output Frequency and DTMF Signal Spec.

Input Pin Output Frequency [Hz] Error (%]
Spec. LC7365N,7366N Qutput
R1 697 699.1 +0.30
R2 770 766.2 —-0.49
R3 852 847.4 -0.54
R4 941 948.0 +0.74
C1 1209 1215.9 +0.57
c2 1336 1331.7 -0.32
C3 1477 1471.9 -0.35
C4 1633 1645.0 +0.73

(Note) OSC drift: 0

Relation between Input and DTMF Signal

Desired DTMF Input

Signal Rt |R2|R3 |R4 | C1|C2]|C3]|Cs
1 1 e ]lo]o 1 (o]al]o
2 1 ojolo]o 1 0| 0
3 1 o lolo oo |1 0
4 0|1 0|0 1 [ofo]o
5 0|1 oo | o 1 (oo
6 0|1 ofto|o]o 1 0
7 0olo 1t |o 1 0 ]o o
8 0to 1t lofo|1]o o
9 0] o0 1o |o]o 1 O}
0 0o lo o |1 o|l1t oo
* 0| 0 0 1 1 0olo]o
# 010]o|1 el o] 0
A 1 o lolo|o|o|o]1
B 0|1 o lotof|lo]o 1
C olo |t ]of[o]o]o 1
D ¢ l]o]of1 0jJo]o 1

How to Qutput a Single Tone
Select a row (or column) input according to your desired tone output frequency (set to ‘1’ level) and two
or more column {or row) inputs in that row {or column).
When two or more row (or column) inputs are selected, output of that row (or column) tone is inhibited.
It should be noted that when all of four inputs in any row are set to ‘I’ level a signal 16 times the
corresponding column tone is output at the MUTE pin.
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LC7365N,7366N

Sémple Connections to Key Board, Microcomputer
(1) Connection of LCT365N to standard 2-of-7 key board
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or level floating )

] ok}
Roe {contact resistance) 1k

(2) Connection of LCT365N to single contact key g /@)/ o Ry
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3) Connection of LCT366N to miérocomputer |

Qutput ports

LC7365N Timing Chart

Effective key input J ------
,_._kmu___l
Column scan signal | ” ” I | ...... ” | H I ”l ||
Row scan signal | ”| “l ...... .I.".ﬂmmnﬂﬂ.n.ﬂm_

TONE QUT output J——/v\/ M_

MUTE cutput

floating
XMIT output _L

Scan period X 1/4 <tp <Scan period X 3/4
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LC7365N,7366N

LC7366N Timing Chart

_'D.T
Input signal (R1,C3) _J

TONE QUT output J—J\/\/ /\/\/\I_

MUTE output __J I_
XMIT output —\__'fr_‘q__ e ____._.___.._J_

Row tone period X 1/32 <ty <Row tone period X 3/32

LC7366N tgar¢ Timing Chart

i 1(R1 4
Inputsignal (R1 to R4) ot

MUTE output I I ”l l” | |I||||| ” """

Sample Application Circuit of LC7365N
Unit (resistance: 2, capacitance: F)
Hook Switch
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B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disastar/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall;

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employess, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally. :

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is acourate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties. ‘
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