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Overview
The LC85050 is a cordless answering machine system IC
that integrates an extensive set of functions on a single
chip. These functions include a DSP that provides audio
recording and playback functions, voice recognition
functions, text-to-speech synthesis, and line and audio
echo cancellation, a ∆∑ A/D converter, a ∆∑ D/A
converter, a flash memory interface, and a host CPU
interface.

The LC85050 uses the PULCODTM (pulse code excited
linear prediction) high-compression ratio compression
algorithm to allow up to 19 minutes of audio recording on
4M of external flash memory. Furthermore, the optional
LD-ADPCM (low-distortion ADPCM) waveform
encoding algorithm allows the recording and playback of
high-quality audio signals.

The LC85050’s line and audio echo cancellation function
allows it to implement a speakerphone function for
answering machine/telephone products. It also includes
ITU-T V.23 and Bell 202 conforming data transmission
and reception functions to support caller ID.

The LC85050’s text-to-speech synthesis function allows
end products to announce the name of the calling party. Its
speaker-independent voice recognition function can be
used to allow users to easily enter telephone numbers in its
phone book. The LC85050’s speaker-dependent voice
recognition function allows users to pre-register the names
of people to call with the user’s own voice. Then the user
can then either recall any of those parties’ phone number,
or even call the person, simply by speaking the name.
Furthermore, the LC85050 can easily implement all of the
functions required by standard telephone or answering
machine products, including DTMF and other tone
generation and detection as well as music synthesis.

Features
• PULCODTM (high compression ratio encoding)

—High compression ratio: 3.6 kbps
—Automatic input gain adjustment function
—Voice trigger function
—Silence removal function
—Tail cut function
—Variable-speed playback function
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• LD-ADPCM function (waveform encoding) (optional
function)
—Compression ratio: 14.4, 21.6, and 28.8 kbps
—Automatic input gain adjustment function
—Voice trigger function
—Tail cut function

• Text-to-speech synthesis function
—Accent adjustment
—Katakana input

• Voice recognition function
—Speaker-independent recognition (15 words)
—Speaker-dependent recognition (50 words)

• Flash memory management function (8M address space)
—Flash memory: 4 M (×1 or ×8)

• Full-duplex hands-free function
—Line echo canceler
—Audio echo canceler for speakerphone operation
—Telephone conversation recording using LD-ADPCM (option)
—DTMF detection
—Caller ID detection

• Modem functions
—Bell 202 (1200 bps) send/receive
—ITU-T V.23 (1200 bps) send/receive
—Synchronous/asynchronous communication functions

Start/stop synchronization, HDLC, DDI, and NTT
support

—Programmable reception sensitivity 
(–10 dBm to –47 dBm)

• Programmable tone generation and detection
—Individually adjustable reception sensitivity 

(–10 dBm to –47 dBm)
• DTMF generation and detection
• Call progress tone detection

—Adjustable reception sensitivity 
(–10 dBm to –47 dBm)

• Melody function (option)
• Programmable transmission level (0 dBm to –15 dBm)
• Reception dynamic range: 0 to –47 dBm
• Self-diagnostic function
• Monitor output function
• Host CPU interface

—3-wire serial interface (clock synchronous)
—8-bit parallel interface

• Output ports (up to 12 ports): 
3 output ports are always available.

• Low-power CMOS
• Supply voltage

—Single 3.3 V supply, or dual 3.3 and 5.0 V supply
voltages

• Package: QIP-80E
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Parameter Symbol Conditions Ratings Unit

Maximum supply voltage
VDD3 –0.3 to +4.2 V

VDD5 –0.3 to +6.0 V

I/O voltages
VI3, VO3 –0.3 to VDD3 + 0.3 V

VI5, VO5 –0.3 to VDD5 + 0.3 V

Allowable power dissipation Pdmax Ta ≤ 25°C 500 mW

Operating temperature Topr –30 to +70 °C

Storage temperature Tstg –55 to +125 °C

Soldering conditions
Hand soldering 3 seconds 350 °C

Reflow soldering 10 seconds 235 °C

Specifications
Absolute Maximum Ratings at Ta = 25°C, GND = 0 V

Parameter Symbol Conditions
Ratings

Unit
min typ max

Supply voltage
VDD3 3.0 3.3 3.6 V

VDD5 3.0 5.0 5.5 V

Input voltage range
VIN3 0 VDD3 V

VIN5 0 VDD5 V

Allowable Operating Ranges at Ta = –30 to +70°C, GND = 0 V

Applicable pins

VI3, VO3, VIN3: PLLI, PLLO, RIN, AUXO, AUXI, SPOUT, MIC, VREF, TXA, RXA
VI5, VO5, VIN5: All pins other than the above.
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Parameter Symbol Conditions
Ratings

Unit
min typ max

Input high-level voltage
VIH1 CMOS (1), (4) 0.7 VDD5 V

VIH2 CMOS Schmitt inputs (2) 0.8 VDD5 V

Input low-level voltage
VIL1 CMOS (1), (4) 0.3 VDD5 V

VIL2 CMOS Schmitt inputs (2) 0.2 VDD5 V

Output high-level voltage VOH IOH = –4 mA (3), (4) VDD5 – 2.1 V

Output low-level voltage VOL IOL = 4 mA (3), (4) 0.4 V

Input leakage current IIL VI = GND, VDD5 –10 +10 µA

Output leakage current IOZ In the high-impedance output state –10 +10 µA

Oscillator frequency fCLK 3.6864 MHz

Current drain
IDD1 Operating 110 150 mA

IDD1 In power down mode 5 µA

DC Characteristics (1) at Ta = –30 to +70°C, GND = 0 V, VDD5 = 4.5 to 5.5 V, VDD3 = 3.0 to 3.6 V

The applicable pins are as follows.

(1) TESTER, TESTEN, TESTD, PS, XIN, RB1, RB0

(2) RESET, CPUCS, CPUOE, CPUWE

(3) BUSY, IREQ, PLOCK, PA0 to PA2, MCS0, MCS1, MWE, MRE, CLE, ALE, WP0, WP1, EYECLK, EYESYNC, EYED, XOUT

(4) CD0 to CD7, MD0 to MD7

Note: The PLLI, PLLO, RIN, AUXO, AUXI, SPOUT, MIC, VREF, RXA, and TXA pins are not included in the DC characteristics ratings.

Parameter Symbol Conditions
Ratings

Unit
min typ max

Input high-level voltage
VIH1 CMOS (1), (4) 0.7 VDD5 V

VIH2 CMOS Schmitt inputs (2) 0.75 VDD5 V

Input low-level voltage
VIL1 CMOS (1), (4) 0.2 VDD5 V

VIL2 CMOS Schmitt inputs (2) 0.15 VDD5 V

Output high-level voltage VOH IOH = –2 mA (3), (4) VDD5 – 0.8 V

Output low-level voltage VOL IOL = 2 mA (3), (4) 0.4 V

Input leakage current IIL VI = GND, VDD5 –10 +10 µA

Output leakage current IOZ In the high-impedance output state –10 +10 µA

Oscillator frequency fCLK 3.6864 MHz

Current drain
IDD1 Operating 100 140 mA

IDD1 In power down mode 5 µA

DC Characteristics (2) at Ta = –30 to +70°C, GND = 0 V, VDD5 = 3.0 to 3.6 V, VDD3 = 3.0 to 3.6 V



System Block Diagram

The diagram below shows a circuit that uses serial mode for the host CPU interface.
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Pin Functions Type

I Input B Bidirectional NC Not connected

O Output P Power supply

Pin No. Pin I/O Function

1 PVDD P PLL frequency multiplier 3.3 V power supply

2 PGND P PLL frequency multiplier ground

3 RIN I PLL frequency multiplier bias input

4 PLLI I PLL frequency multiplier VCO input

5 PLLO O PLL frequency multiplier charge pump output

6 PLOCK O PLL frequency multiplier operating status output

7 TESTR I

8 TESTEN I Test inputs. These input must be connected to DGND during normal operation.

9 TESTD I

10 RESET I Reset input

11 XIN I Oscillator amplifier input (3.6864 MHz)

12 XOUT O Oscillator amplifier output

13 DGND P Digital system ground

14 DVDD3 P Digital system 3.3 V power supply

15 P/S I Host CPU interface selection signal

16 CPUCS I Host CPU chip select signal

17 CPUOE/DCK I
In parallel mode: host CPU read signal
In serial mode: data clock input signal

18 CPUWE/DSET I
In parallel mode: host CPU write signal
In serial mode: data transfer complete input

19 CD0/DIN B
In parallel mode: host CPU data bus lines20 CD1/DOUT B
In serial mode: CD0 functions as host CPU serial data signal, 

21 CD2 B and CD1 functions as the host CPU serial data output.
22 CD3 B

23 DGND P Digital system ground

24 DVDD5 P Digital system 5.0 V power supply

25 CD4 B

26 CD5 B
In parallel mode: host CPU data bus lines

27 CD6 B

28 CD7 B

29 BUSY O Status output that indicates the host CPU interface status

30 IREQ O Interrupt request output

31 DVDD3 P Digital system 3.3 V power supply

32 DGND P Digital system ground

33 NC

34 NC

35 NC

36 PA0 O

37 PA1 O Output ports

38 PA2 O

39 DVDD5 P Digital system 5.0 V power supply

40 DGND P Digital system ground

41 AVDD P Analog system 3.3 V power supply

42 AGND P Analog system ground

43 AUXI I Auxiliary analog input

44 MIC I Analog audio input

45 RXA I Analog circuit input

46 VREF O Analog reference output

47 AUXO O Auxiliary analog output

48 SPOUT O Analog audio output

49 TXA O Analog circuit output

50 AGND P Analog system ground

Continued on next page.
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Continued from preceding page.

Pin No. Pin I/O Function

51 AVDD P Analog system 3.3 V power supply

52 DGND P Digital system ground

53 DVDD3 P Digital system 3.3 V power supply

54 EYED O Monitor data output

55 EYESYNC O Monitor sync signal output

56 SYSCLK O Monitor clock output

57 WP1 O Audio memory write protect output

58 R/B1 I Status input that monitors audio memory

59 MD0/MDI B
Parallel type: audio memory data bus line
Serial type: audio data input

60 MD1/MDO B
Parallel type: audio memory data bus line
Serial type: audio data output

61 MD2/PA6 B Parallel type: audio memory data bus lines

62 MD3/PA7 B Serial type: output ports

63 DVDD5 P Digital system 5.0 V power supply

64 DGND P Digital system ground

65 MD4/PA8 B

66 MD5/PA9 B Parallel type: audio memory data bus lines

67 MD6/PA10 B Serial type: output ports

68 MD7/PA11 B

69 WP0 O Audio memory write protect output

70 R/B0 I Status input that monitors audio memory

71 ALE/PA4 O
Parallel type: audio memory address latch enable signal
Serial type: output ports

72 DGND P Digital system ground

73 DVDD5 P Digital system 5.0 V power supply

74 CLE/PA5 O
Parallel type: audio memory command latch enable signal
Serial type: output ports

75 MWE/PA3 O
Parallel type: audio memory write signal
Serial type: output ports

76 SK/MRE O
Parallel type: audio memory read signal
Serial type: audio data transfer clock

77 MCS1 O Audio memory type selection (1) signal

78 MCS0 O Audio memory type selection (0) signal

79 DVDD3 P Digital system 3.3 V power supply

80 DGND P Digital system ground
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This catalog provides information as of February, 2000. Specifications and information herein are subject
to change without notice.

Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

Information (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.


