Ordering number:ENN3003B

CMOS IC

LC7385, 7385M

SANYO

DTMF Receiver

Overview Package Dimensions
The LC7385, 7385M CMOS DTMF Receiver ICs integrate  ynit:mm
bandsplit filter and digital decoder functions for the 16 30078.pIP18

DTMEF digits used in touch-tone telephone systems.

Features
« Single +5V power supply.
* Decodes all 16 DTMF digits.
* Built-in differential input amplifier.
* On-chip filters, including
- Dial tone filter.

- High-group filter. é
- Low-group filter. i
« User-selectable acquisition and release times. P
« Pin-selectable 4-bit hexadecimal or binary-coded 2-of*
output.
« 3-state data outputs facilitate microcontroller or:bther SANYO : DIP18
peripheral interfaces.
 Standby mode.
» Low-power double-poly CMOS process.
« LC7385 : 18-pin DIP package. [LC7385M]
LC7385M : 18-pin MFP package. 18 "
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SAN@@ products described or contained herein do not have specifications that can handle
plications the\frequwe extremely high levels of reliability, such as life-support systems, aircraft's
controtsys ms or other applications whose failure can be reasonably expected to result in serious
physmal : "d¢0r material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.
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LC7385, 7385M

Block Diagram
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Pin Assignment
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Pin Functions

Pin No. Name

3-tafe data output

Goes HIGH when valid tone pair duration exceeds set guard time.

O | Goes HIGH when valid tone paire is detected.

/0 | Used to set guard time.

Power supply. Normally 5V.
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LC7385, 7385M

Specifications
Absolute Maximum Ratings at Ta=25+2°C, Vgs=0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max -0.3t0 +7.0 \Y
Input voltage VIN \
Input current IIN mA
Output voltage VouT -0:340 Vpp+0.3| V
S DIP-18: 25Q | mw
Allowable power dissipation Pd max | -40°C<Ta=+85°C e
MFP-18 : 18Q | “mW
Operating temperature Topr C
Storage temperature Tstg °C
Allowable Operating Conditions at Ta=—40 to +85°C, Vgg=0V
Parameter Symbol Condition Unit
Operating voltage Vbp 5.25 \Y
Input high-level voltage ViH P?ns 6, 10 v
Pin 5 \Y
Pins 6, 10 0.3Vpp \Y,
Input low-level voltage ViL -
Pin5 g 0.15Vpp \
frared rqffgw method.
eflow method are 235°C max., 10s.
Parameter - Ratings Unit
min typ max
Operating supply current 3.0 7.0 mA
Standby supply current 100| MA
. -0.8 0.4 mA
Output high-level current
-3.0 -1.2| mA
Output low-level current Lo 25 mA
1.2 3.0 mA
10| pA
OFF-state output current
-10 PA
Input high-level current iy 151 10 HA
Input low-level current LWN=0V, ping™l, 2,5, 6 -10 HA
Pull-up (source) current TOE=0Y, pfn 10 -15 -5 HA
Pull-down (sink) current 5 15 HA
St/GT threshold voltage 2.35 \Y
VREE output voltage 2.4 2.7 \
VREF output resistance 1 kQ
°C, Vpp=5V, Vgs=0V
. Ratings .
Conditions - Unit
min typ max
-25 +25 mV
Vss=V|N=VDD +100 nA
1kHz 60 dB
60 dB
65 dB
‘ 15 MHz
Maximum olitpyt Voltage R =100kQ 45 Vp-p
Tolerable capacitive,loat., CL 100 pF
Tolerable resistive load™ RL 50 kQ
Common mode range Vem No load 3.0 Vp-p
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LC7385, 7385M

AC Characteristics at Ta=25+2°C, Vpp=35V, Vgs=0V, fo5c=3.579545MHz

. Ratings i
Parameter Symbol Conditions - Unit
min typ max

Valid input signal level 1,2,3,56,9 -29 1.1| dBm
Twist accept limit 2,3,6,9, 11 +10 dB
Frequency deviation accept limit 2,3,59 11'25'_(:/;
Frequency deviation accept limit 2,3,5
Third tone tolerance 2,3,4,5,9,10
Dial tone tolerance 2,3,4,5,8,9,10
Noise tolerance 2,3,4,5,7,9,10
Tone present detection time tpp

See timing diagram.

Tone absent detection time tba
Tone duration accept tREC
Tone duration regect tREJ . . .
— Adjustable. See guard time adju
Interdigit pause accept [T5)
Interdigit pause reject tbo
Propagation delay (St — Q) tpo TOE=5V, No load
Propagation delay (St — StD) tpsTD TOE=5V, No load
Output data set-up (Q — StD) tosTD TOE=5V, No load
Output enable delay tpTE R| =10k, C| =50pF 100| ns
Output disable delay tpTD R =10k, C| =50pF 300 ns
Clock frequency fosc 3.5759 | 3.5795 | 3.5831 | MHz
Clock capacitive load Cxo 30| pF

Conditions
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Unit (resistance: Q, capacitance: F)
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LC7385, 7385M

Timing Diagram
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LC7385, 7385M

Decode Table
B/H="L" B/H="H"
FL FH KEY TOE
Q4 Q3 Q2 Q1 Q4 Q3 Q2 Q1
697 1209 1 H L L L H L L
697 1336 2 H L L H L L L
697 1477 3 H L L H H L L
770 1209 4 H L H L L L H
770 1336 5 H L H L H L H
770 1477 6 H L H H L L H
852 1209 7 H L H H H H L
852 1336 8 H H L L L H L
852 1477 9 H H L L H H L
941 1336 0 H H L H L H H
941 1209 * H H L H H H H
941 1477 # H H H L L H :
697 1633 A H H H L H L
770 1633 B H H H H L L
852 1633 c H H H H H H
941 1633 D H L L L L H
- - - L z z z z
Note : Z=High impedance

DTMF Dialing Matrix
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LC7385, 7385M

Guard Time Setting Guard Time Adjustment
Component values are chosen using the following formula : 1 1
tREC=IDPHGTP
tD=tpA+iGTA
(a) Basic Circuit
tgTp=RC - In [Vpp/(Vpp—VTsT1)]
tgta=RC - In (Vpp/V1sT)

LC7385
LG7385M

(b) toTP<tGTRA
tgTp=R1 Ry/(Rj+R3) - C - In [Vpp/(Vpp—V1sT)]
tgta=R1 C - In (Vpp/V1sT)

(©) teTP>tGTA
tgrp=R1 C - In [Vpp/(Vpp—VTsT)]
tgtaA=R1 Ro/(R1+R2) - C - In (Vpp/V1sT)

Voltage gain : AV ¢%
"Ry

Input impedance= > \/R12+ <¥>2
2nfC1
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LC7385, 7385M

ANYO products(lncludlng technical data,services) described or
Hlled under any of applicable local export control laws and regulations,
e exported without obtalnlng the export license from the authorities

prot Lmt?teghqdlogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate 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.

This catalog provides information as of May, 2001. Specifications and information herein are subject to

change without notice.
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