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- . =1 ° DTMF Tone Generator for |
= —————  Pushbutton Telephone Use |

The LCT365M,7366M are DTMF tone generator LSIs for use in pushbutton
telephones. The LC7365M contains a keyboard scan circuit and the LC7366M can
accept the output direct from a microcomputer.

Features '

. Miniflat package version(MFP-20) facilitating high-density packaging.

. Low voltage CMOS process for direct operation from telephone line. 3

. The LCT365M can interface direct to a single contact or standard 2-of-7, 2~
of=-8 key pad. -

. The LCT366M 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 0SC circuit.

. Wide operating voltage range: 2.5 to 10.0V :

. On-chip voltage reference 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 to 10.0V).

. On-chip MUTE output and XMIT output. - o

. Current dissipation at operating mode: IDD=3mAmax/VDD=2.5V, 16mAmax/ Vpp=10V.

. Current dissipation at standby mode: IDD=Q3uAtyp/VDD=25V, 1uAtyp/ Vpp=10V.

I

ER A

ATkl

s MR e

RFT YR

Pin Assignment and Pin Connection

i im0

l;jan Pin Name- Input/Output l;‘:ln Pin Name Input:Output =
M L C7365MLCT366M) "0 L. C7365M|L.C7366M
1] voo - - 11| c4 1/0 I
2 | xMIT 0 0 12 | MUTE 0 0 i
41 C1 i/0 I 14 | R4 1/0 1
5| ¢c2 1/0 4 15 | R3 1/0 1 3
6| ¢c3 1/0 1 16 | R2 1/0 1
71 vss - - 17 | R1 1/0 I H
9| osct 1 1 19| co 1 1
10 | osco 0 0 20 | TONE ouT| © 0
- Pins 3,8,13,18: NC pins
LC7365M,7366M Pin Asg}gnnent, ’ Case Outline 3036B-M20IC
w (unit:mm .
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Equivalent Circuit Block Diagram
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LC7365M,7366M 75 Qr’ 09
Pin Description
JApplicable to both Type Nos. when no Type No. is indicated
Pin Name Pin No. | Input/Output Configuration Function
Vop 1 _ ~ |Power supply pin.
Vss T - Vpp=2.5 to 10.0V
0SCO 10 Reference frequency generation
pin.
o Uses a crystal resonator of
I 3.5795U45MHz. -
0SCI 9 '='| With the feedback resistor and
oo capacitors contained to form
| F the 0SC circuit, a crystal
resonator is simply connected
across the pins.
LCT7365M 17 — Row and column input pin.
to High-active input.
R1 to R4 14 Contains a P-channel transistor
C1 to Ch 4 for keyboard scan and an N-
to channel transistor for pull-
6 down,
11 ) ]
LCT7366M 17 Row and column input pin.
to [ High-active input.
R1 to R4 14
C1 to Ci i -
o |
6
11
MUTE 12 | "L" level with no key input.
> oHY level with key input.
;| €MOS conplementary output
XMIT 2 "HT Jevel with no key input.
_|E: l High impedance with key input.
— P-channgl open drain output.
CD 19 Chip disable pin.
When set to "H" level, the row
r input/column input are brought
to high impedance state, 0SC
l % stops, tone output becomes Vg S8
level, MUTE output becomes "L
level, and XMIT output becomes
. nH" Jevel,
TONE 20 | DTMF signal output pin.
—{: npn transistor-used emitter-
- follower output.

Power ed by I Criner.com El ectronic-Library Service CopyRi ght

151

2003

13E D' 2997070 nuuanqa L r

3
h

REBERH A

e

e
o b

R

P

n A bt

1t R

o Nt e, BRI 1



PRI SIS

SANYO SENICONDUCTOR CORP .

R . - e B

T=75-31-09

LC7365M,7366M E

- o b e

Absolute Maximum Ratings at Ta=25°C unit i

Maximum Supply Voltage Vpp max -0.3 to +10.5 v {

Maximum Input Voltage VI max vss-o 3$VINSVbD+0 .3 V' é

XMIT Pin Load Resistance Ry’ 1.0min. kohm éé

MUTE Pin Load Resistance Ry © . 3.3min, kohm ¥

Tone Pin Max. Load Resistance Rq - . - 240min. ohm

Allowable Power Dissipation Pd max Ta=T0°C : 255 oW
Operating Temperature Topg -30 to +70 ©°C
Storage Temperature Tstg -40 to +125 - °C

Allowable Operating Conditions at Ta=-30 to +70°C

Supply Voltage VbD Tone

output mode

Non-tone output mode
Input "H"-Level Voltage Vyy R1 to R4,CD,C1 to ClU
Input "L%-Level Voltage VIL -on

Key Contact Resistance

hm g
Crystal Resonator Spec. f 3. 579545MH2+0 02% %
: Rg [Examples of crystal resonator] up to 100 ohm #
Nihon Denpa - LN-A10-12 ’ g
Kinsekisha  HC-43U £
Tokyo Denpa TDC-3 4
Electrical Characteristics at Ta=25°C sApplicable pin Vbc min typ max unit %
Supply Voltage Vpp Tone output mode 2.5 10 v %
: Non-tone output mode _ 1.6 10 v 3
Current Dissipation Ipp Non-tone outut mode;V PD 2.5 0.3 30 uA 4
. ; 10 1.0 100 uA :

Tone output mode;VbD 2.5 1.5 3 mA

10 : 8 16 mA

Single Tone VOR Row tone RL-3900hms,TONE ouUT 2.5 160 200 250 mVrms

Output Voltage

o ,RL=2u00hms, v

unit

2.5 to 10.0 \'A
1.6 to 10.0 v
VSS to 0. 3VS§ kov

5 170 220 280 mVrms
10 170 220 280 mVrms

12E D . ?ﬂﬂ?u?b 0003099 &

&

[

T

Ratio of Column to dBCR 2.5 to 10 1 2 3 dB
Row Tone )
Total Harmonic THD fout=0.5 to 3.5kHz RL-10kohms T % :
Distortion 2.5 to 10
XMIT Output Voltage V0H1 IOH-SmA, XMIT 2.5 1.5 1.8 v H
Top=10mA; XMIT 10 8.5 8.8 v ;
XMIT Leakage Current Igp s XMIT 10 100 uA S
MUTE Output Voltage Vq;, Output open; MUTE 2.5 0 0.5 v :
) " 1 " 10 0 0.5 v
'} o - 2.5 2.25 2.5 v
052 » ; ° 10 9.5 10.0 v
MUTE Output Current Igq Vgp,=0:5V; MUTE 2.5 0.4 mA
- w HE 10 2.0 mA
I Vou=2.0V; MUTE 2.5 0.17 mA
OH2 vgg=9.5v; " 10 0.57. mA
0SC Output Current IoL2 Vor,=0.5V; 0SCO 2.5 0.18 mA
" HE 10 0.8 mA
I Vay=2.0V; 0SCO 2.5 0.13 mA
: OH3 Vgg=9.5V; " 10 0.42 mA
0SC sStart Voltage tsg 2.5 5 ms
10 4 ms
Input/Output e1/0 3 0SCI,0SCO : 2.5 16 pF
~ Capacitance ; " 10 .- 1 pF
Continued on next page.
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S
L.C7365M,7366M ~
Continued from preceding Page. ’ . Voo min typ max unit i
Input Current VIH-1OV' C1 to Ci, 10 2 uA ]
VOH-Q 5V; 10 2 ud =
Key Pin Current Irgqy Vry=2.5V; |[R1 to RH, 2.5 4 ul 3
VIH-1OV, Ct1 to Ck, 10 9.2 i ul

Vou=9.5V; 10 280 ud
CD Pin Input Current Iy, Vyy=2. 5v; CD 2.5 2.5 ul :
) VIH— 1 OV, n 10 55 uA 3
0SC Frequency fosc 3 0S€I1,08Co 2.5 to 10 3.579545MHz%0.26% .

Comparison between Tone Output Frequency and DTMF Signal Spec.

(Note) OSC drift: 0

Output Frequency [Hz] N

Input Pin Spec. _ [LCT365M,86M Output Error [%] i
R1 697 699.1 +0.30 :
R2 770 766.2 -0.49 :

R3 852 847.4 -0.54 3
R4 941 948.0 +0.74
ct 1209 1215.9 +0.57
c2 1336 1331.7 -0.32 :
c3 1477 1471.9 -0.35 1
c4 1633 _1645.0 +0.73

Relation between Input and DTMF Signal

D%%%?d Input

signal [ R1 | R2 |R3 | R4 |lct | c2 [c3 |c4
1 1 0 0 0 1 o 0 a
2 1 0 o 0 0 1 0 0
3 1 o |o 0 0 0 1 0
4 0 1 0 i 1 0 ] 0
5 o 1 0 o |lo 1 0 o
6 0 1 0 0 0 a 1 i
? 0 0 1 0 1 0 0 g -
8 0 0 1 [i] 0 1 0 0 :
9 0 0 1 i) i 0 1 0 :
0 0 0 0 1 [i 1 o 0 :
* 0 0 i 1 1 i 0 0 =
# 0 0 0 1- {lo 0 1 [i
A 1 o |o [i 0 0 0 1
8 0 1 0 o i 0 o 1
c 0o |0 1 0 0 0 |o 1
0 0 0 |o 1 [i 0 i 1

How to Output 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 't'
level a signal 16 times the corresponding column tone is outputted at the MUTE
pin.

R ARG AR e T
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Sample Connections to Key Board, Microcomputer |
(1) Connection of LCT365M to standard 2-of-7 key board g
N |

é__ i _‘)Ihlag i

= L «"+oR2 :

® :
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] o %

} {connect © Yop F

4 4

of lew! floating)

lca

Ron {(contact resistance) 1kl

(2)- Connection of LCT365M to single contact key
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(3) Connection of LC7366M to microcomputer
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LC7365M Timing Chart Miorocomputer LC7366M

Output ports

I—_f

Effective key input —-'

colunn seen signet ——UUUUUUUULJIHIUUUUUHIHIUU— -
ﬂﬂﬂﬂﬂﬂﬂﬂf ______ ‘ . d _ 3
Row scan signal ) . a

TONE OUT output—’_/\/\/ /\/\/\—

MUTE output

XMIT output"l tloating

scan perio WL KA
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LC7365M,7366M

LC7366M Timing Chart

Input signal (R1,C3) -—-r

TONE OUT output —’-_/\/\/ /\/\/\-

MUTE output _r

XMIT output I "°°""9

Row tone period x 1732, tD < Row tone period x 3/32

'
'
'
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LCT366M gy, Timing Chart

Input signal (R1 to RA)

tstast |
wre ouesus — LWWUUUIULUTAARUAR

Saxple Application Circuit of LC7365M
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