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M61518FP
Audio Signal Processor with Rec/Play Back Amplifier
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Description
The M61518FP is an audio signal processor suitable for the mini component system with the cassette tape.

The circuit includes Selector for selecting input source, REC/Play back amp., Tone control and 2ch Electronic Volume.

Features

e Input selector
Built-in 3 Input selector + Tape Input
e Play Back Amp.
Built-in Low noise P. B Amp
e RECAMp.
Built-in Low noise REC Amp (Mute function built-in)
e Tone Control
Bass/Mid/Treble—10 to +10 dB/2 dB step
e Electronic Volume with high voltage transistor
0to—-86 dB, —o dB
(Input Vol: 0to—70 dB, —o dB)
(Output Vol: +18 to +2 dB)

Application

Mini Stereo, Receiver, etc.

Recommended Operating Conditions
Recommended supply voltage: Ve =4.5V (Typ), Vee = 4.5V (Typ)
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M61518FP

System Block Diagram
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M61518FP

Block Diagram And Pin Configuration (Top View)
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M61518FP

Pin Description

Pin No. Name Function
1,4 PB1N, PB2N Input pin of PB amp (Negative)
2,3 PB1P, PB2P Input pin of PB amp (Positive)
56 PB10, PB20 Qutput pin of PB amp
7,8 VOLIN1, VOLIN2 Input pin of volume
9 GND GND pin
10, 11,12, 13 TREI, TREO Frequency setting pin in the tone control (Tre)
14, 15, 16, 17 MIDI, MIDO Frequency setting pin in the tone control (Mid)
18 VDD Positive power supply
19 CONT Microcomputer data Input pin
20 VEE Negative supply pin
21, 22, 23, 24 BASI, BASO Frequency setting pin in the tone control (Bass)
25, 26 OuUT1, OUT2 Output pin
27,28 INA1, INA2 Selector A Input pin
29, 30 INB1, INB2 Selector B Input pin
31,32 INC1, INC2 Selector C Input pin
33,34 REC10, REC20 Output pin of REC amp
35, 36 REC1N, REC2N Input pin of REC amp
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M61518FP

Absolute Maximum Ratings

Item Symbol Ratings Unit Condition
Plus and minus power supply VDD-VEE +10.5 \Y,
difference
Power dissipation Pd 1080 mW Ta <25°C
Thermal derating Ko 10.8 mW/°C Ta > 25°C* Circuit board
Operating temperature Topr —20 to +75 °C
Storage temperature Tstg —40 to +125 °C

Note:

Circuit board
Print circuit board size: 70 mm x 70 mm
Print circuit board thickness: 1.6 mm

Print circuit board quality of the material: Glass epoxy

Single Cu pattern
Thickness of Cu: 18 um

Pattern size of Cu: 0.25 mm (Width) x 25 mm (Length) / Lead

Thermal Deratings
(Maximum Rating)

1500
=
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& 1000 \
c \
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a 500 -
o
2
[e]
o
0
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Ambient Temparature Ta (°C)

Recommended Operating Conditions

(Ta= 25°C unless otherwise noted)

Item Symbol Min Typ Max Unit
Positive supply voltage VDD 4.25 45 4.75 \%
Negative supply voltage VEE —4.75 4.5 -4.25 V
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M61518FP

Serial Data Control Format

(1) Signal wave shape
(CLOCK, DATA, STROBE)

Threshold of the internal DATA (H/L)

Threshold of the internal STROBE

Hoo : k
45V
M ,,,,,,,,,,,,, [
L -
Threshold of the internal CLOCK
The internal DATA latch at the falling edges of this clock signal.
(2) Control signal voltage regulation
Limits
Digital signal Condition Min Typ Max Unit
L signal L VDD =45V,VEE=-45V GND — 0.2 x VDD \Y,
M signal M VDD =45V,VEE=-45V 0.3 x VDD 0.5 x VDD 0.7 x VDD
H signal H VDD =45V,VEE=-45V 0.8 x VDD — VDD
(3) Control signal timing regulation
Limits
Item Symbol Min Typ Max Unit
Cycle time of the digital signal ter 4 — — us
Pulse width of the digital signal ("H" level) twh 1.6 — —
Pulse width of the digital signal ("L" level) twi 1.6 — —
Rising time of digital signal tr — — 0.4
Falling time of digital signal te — — 04
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M61518FP

Data Control Specification

(1) Data input address

Notes: 1. Theinterval of datatransmission from the micro controller isover 0.1 s.
Thisiswaiting time for soft-switching to reduce the shock noise.
2. Input only the control data at slotO (slotl).

(MSB) <« Input direction

D140 | D130 | D120 | D110 | D100 | D90 | D80 | D70 | D60 | D50 | D40 | D30 | D20 | D10 | DOO
Selector Karaoke Input volume Output volume 0
D141 | D131 | D121/ D111 | D101 | D91 | D81 | D71 | D61 | D51 | D41 | D31 | D21 | D11 | DOf
Tone control Tone control Tone control REC 0 1

Bass Mid Treble Mute

slot0

slot1
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M61518FP

E Initial setting

Output Volume Control Karaoke Control
D40 D30 D20 D10 D110 | D100
+18 dB 0 0 0 0 Stereo 0 0
+16 dB 0 0 0 1 Mono 1 0 1
+14 dB 0 0 1 0 Mono 2 1 0
+12dB 0 0 1 1 Mono 1 + 2 1 1
+10 dB 0 1 0 0
+8 dB 0 1 0 1 Selector Control
+6 dB 0 1 1 0 Selector D140 | D130 | D120
+4 dB 0 1 1 1 TP 0 0 0
+2 dB 1 0 0 0 IN A 0 0 1
Note: Do not input other date than the above. INC 0 1 0
INB 0 1 1
Input Volume Control IN mute 1 1 1
D90 D80 D70 D60 D50 Supply OFF 1 1 0
0dB 0 0 0 0 0 Note: Do not input other date than the above.
-2 dB 0 0 0 0 1
-4 dB 0 0 0 1 0 REC Mete Control
-6 dB 0 0 0 1 1 REC MUTE D21
-8dB 0 0 1 0 0 OFF 0
-10 dB 0 0 1 0 1 ON 1
-12 dB 0 0 1 1 0
-14 dB 0 0 1 1 1 Tone Control
-16 dB 0 1 0 0 0 Bass D141 | D131 | D121 | D111
-18 dB 0 1 0 0 1 Mid D101 D91 D81 D71
-20 dB 0 1 0 1 0 Treble D61 D51 D41 D31
-22 dB 0 1 0 1 1 +10 dB 0 1 0 1
—26 dB 0 1 1 0 0 +8 dB 0 1 0 0
-30dB 0 1 1 0 1 +6 dB 0 0 1 1
-34 dB 0 1 1 1 0 +4 dB 0 0 1 0
-38dB 0 1 1 1 1 +2 dB 0 0 0 1
-42 dB 1 0 0 0 0 0dB 0 0 0 0
—46 dB 1 0 0 0 1 -2 dB 1 0 0 1
-50 dB 1 0 0 1 0 —4 dB 1 0 1 0
-54 dB 1 0 0 1 1 -6 dB 1 0 1 1
-58 dB 1 0 1 0 0 -8dB 1 1 0 0
-62 dB 1 0 1 0 1 -10dB 1 1 0 1
—66 dB 1 0 1 1 0 Note: Do not input other date than the above.
-70dB 1 0 1 1 1
—o dB 1 1 1 1 1

Note: Do not input other date than the above.
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M61518FP

Power Off Setting Data
It's necessary to set up the Power off setting data when power off before 0.1 s.

Power off setting data reduce the power off shock noise.

Power off setting data

(MSB) « Input direction

D140 | D130 | D120 | D110 | D100 | D90 | D80 | D70 | D60 | D50 | D40 ‘ D30 ‘ D20 ‘ D10 | D0OO
1 1 0 * 1 1 1 1 1 * 0 slot0
Selector Karaoke Input volume (—o dB) Output volume
Note: Karaoke is same data before the Power off setting.
Output volume is same data before the Power off setting.

Selector Control

Selector D140 D130 | D120
TP 0 0 0
IN A 0 0 1
INC 0 1 0
INB 0 1 1
IN mute 1 1 1
Supply off 1 1 0
Note: Do not input other date than the above.
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M61518FP

Electrical Characteristics

Ta=25°C,VvDD =45V,VEE=-45V, f=1kHz Vi =100 mVrms, Input Vol = 0 dB, Output Vol = 18 dB,
Bass=0dB, Mid=0dB, Treble=0dB, RL = 10 kQ unless otherwise noted.

Limits
Item Symbol | Min Typ Max Unit Condition

Positive power current IDD — 10 20 mA | No Input signal

Negative power current IEE -20 -10 — mA | No Input signal

Pass gain Gv1 8 10 12 dB INA/B/C (Pin 27 to 32) — PBP (Pin 5, 6)

Gv2 16 18 20 dB | VOLIN (Pin 7, 8) - OUT (Pin 25, 26)

Maximum output voltage VOM!1 2.2 24 — Vrms | OUT (Pin 25, 26), THD = 1%

VOM2 22 24 — Vrms | RECO (Pin 33, 36), THD =1 %
VOM3 1.4 1.6 — Vrms | PBO (Pin 5, 6), THD = 1%

Distortion THD — 0.02 0.08 % INA/B/C (Pin 27 to 32) —» OUT (Pin 25,
26), Vo = 0.5 Vrms, BW =400 to 30 kHz

Output noise voltage VON1 — 6 15 pVrms | VOLIN (Pin 7, 8) —» OUT (Pin 25, 26)
Input VOL = —~ dB, Output VOL = 2 dB,
JIS-A,Rg=0Q

VON2 — 35 70 pVrms | VOLIN (Pin 7, 8) - RECO (Pin 33, 36)
JIS-A,Rg=0Q

Input conversion noise voltage | VIN — 1.0 1.9 pVrms | PB1P/2P (Pin 2, 3) - PBO (Pin 5, 6)
JIS-A,Rg=0Q

Channel cross talk CT — -70 —60 dB INA/B/C (Pin 27 to 32) — OUT (Pin 25,
26), Vo =2 Vrms, JIS-A,Rg=0Q

Input impedance Rvin 14 20 26 kQ | VOLIN (Pin 7, 8)

Maximum attenuation Volmin — -95 -90 dB | VOLIN (Pin 7, 8) - OUT (Pin 25, 26),
JIS-A, Input VOL = —~ dB, Output VOL
=2dB, Vo=2Vrms

Boost amount (Bass) GBB 7 10 13 dB | OUT (Pin 25, 26), Vo = 0.5 Vrms (Bass:
0 dB), Bass: 10 dB, f= 100 Hz

Cut amount (Bass) GBC -13 -10 -7 dB OUT (Pin 25, 26), Vo = 0.5 Vrms (Bass:
0 dB), Bass: =10 dB, f = 100 Hz

Boost amount (Mid) GMB 7 10 13 dB | OUT (Pin 25, 26), Vo = 0.5 Vrms (Mid: 0
dB), Mid: 10 dB, f =1 kHz

Cut amount (Mid) GMC -13 -10 -7 dB | OUT (Pin 25, 26), Vo = 0.5 Vrms (Mid: 0
dB), Mid: —10 dB, f=1 kHz

Boost amount (Treble) GTB 7 10 13 dB | OUT (Pin 25, 26), Vo = 0.5 Vrms (Tre: 0
dB), Tre: 10 dB, f =10 kHz

Cut amount (Treble) GTC -13 -10 -7 dB OUT (Pin 25, 26), Vo = 0.5 Vrms (Tre: 0
dB), Tre: =10 dB, f = 10 kHz
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M61518FP

P. B. Amp Measurement Circuit Figure

To 2ch P.B amp

Audio Analyzer

Input Conversion Noise Voltage
o Limits
Typ: 1.0 uVrms (JS-A)
Max:1.9 uVrms (JIS-A)
e Measurement method
(1) Input signal (1 kHz) to PB1P (pin2) and measure output gain of PB10 (pinG).
(2) Measure output noise voltage of PB10O (pin6) and convert Input conversion noise voltage from output noise
voltage.

Maximum Output Voltage
e Limits
Min: 1.4 Vrms (THD = 1%)
Typ: 1.6 Vrms (THD = 1%)
e Measurement method
Input signal (1 kHz) to PB1P (pin2) and measure output gain of PB1O (pin6) when output THD is 1%.
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M61518FP

Rec Amp Measurement Circuit Figure

Rec mute SW

to vol %

o

1

Audio Analyzer

1 kHz

1.8k
4700 p

Output noise voltage
o Limits
Typ: 35 uVrms (JIS-A)
Max:70 uVrms (JS-A)
e Measurement method
Measure output noise voltage of REC10 (pin36) when VOLINL1 (pin7) is GND.

Maximum output voltage
e Limits
Min: 2.2 Vrms (THD = 1%)
Typ: 24Vrms (THD = 1%)
e Measurement method
Input signal (1 kHz) to VOLIN1 (pin7) and measure output gain of REC10 (pin36) when output THD is 1%.
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M61518FP

Tone Control Equivalent Circuit

Bass, Mid, Treble Circuit composition is common

(1) Boost equivalent circuit

1
fo =

N 277" R1(R2 + R3) C1C2 (Hz)
ouT
Q= 1 | C1C2R2
C1+C2 R1
R3 R2
A\ /M/ 1 /W/ (In the case of C1=C2)
21 22 R2+R3 .,
_ R1
BASI1 T/ T/BASO1 Gv =20 log (dB)
| | RS .,
I | R1
c1 c2
R1
R2, R3 Standard value (Reference)
Gain 2dB 4dB 6 dB 8 dB 10dB
Resistance R2 10.46 18.77 25.36 30.61 34.77
(kQ) R3 26.79 18.48 11.89 6.64 2.48
(2) Cut equivalent circuit
f0 = 1
27/ R1(R2 +R3) C1C2 (Hz)
IN ouT
Q= 1 | C1C2R2
R2 R3 C1+C2 R1

(in the case of C1 =C2)

22 /}1\ 3 45
Gv =20 log R1 (dB)
BASO1 | I BASI1 R2+R3 , )
I I R1
Cc2 C1
R1
R2, R3 Standard value (Reference)
Gain -2dB -4 dB -6 dB -8dB -10dB
Resistance R2 10.46 18.77 25.36 30.61 34.77
(kQ) R3 26.79 18.48 11.89 6.64 2.48
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M61518FP

Application Example
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M61518FP

Package Dimensions

JEITA Package Code
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Notes:
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1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
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