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LA7458W 
 
 
 
Overview 

The LA7458W is a 8mm VCR monaural audio signal processing system. 
 

Functions 
• Speaker amplifier 
• Monaural audio system with built-in bandpass filter 
• FM modulation and demodulation 
 

Specifications 
Maximum Ratings at Ta = 25°C 

Parameter Symbol Conditions Ratings Unit 

Maximum supply voltage VCC max  7 V 

Allowable power dissipation Pd max Ta ≤ 65°C * 650 mW 

Operating temperature Topr  -10 to +65 °C 

Storage temperature Tstg  -55 to +150 °C 

∗ When mounted on a 114.3mm×76.1mm×1.6mm, glass epoxy board. 

 
Operating Conditions at Ta = 25°C 

Parameter Symbol Conditions Ratings Unit 

VCC1 Pin 20 and pin 57 3.15 V 

VCC2 Pin 57 4.8 V 

Recommended operating voltage 

VCC3 Pin 35 4.8 V 

VCC1 opg  3.0 to 3.6 V 

VCC2 opg  4.5 to 5.5 V 

Allowable operating voltage range 

VCC3 opg  4.5 to 6.0 V 

Monolithic Linear IC 

8mm VCR monaural audio signal 
processing system 

Ordering number : ENA0642 
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Electrical Characteristics at Ta = 25°C, VCC1 = 3.15V, VCC2 = 4.8V, VCC3 = 4.8V 
Ratings 

Parameter Symbol 
Input 
point 

Test
point

Conditions 
min typ max 

Unit 

Record mode current 
consumption 1 

ICC3R1  9 VCC1 = 3.15V, record mode, no signal 
Speaker and headphone amplifiers off 

14.5 18.5 22.5 mA 

Record mode current 
consumption 2 

ICC5R1  9 VCC1 = 4.8V, record mode, no signal 
Speaker and headphone amplifiers off 

2.6 3.2 3.8 mA 

Record mode current 
consumption 3 

ICC3R2  9 VCC2 = 3.15V, record mode, no signal 
Speaker amplifier on 

15.0 19.0 23.0 mA 

Record mode current 
consumption 4 

ICC5R2  9 VCC2 = 4.8V, record mode, no signal 
Speaker amplifier on 

10.5 13.5 16.5 mA 

Record mode current 
consumption 5 

ICC3R3  9 VCC1 = 3.15V, record mode, no signal 
Headphone amplifier on 

15.0 19.0 23.0 mA 

Record mode current 
consumption 6 

ICC5R3  9 VCC2 = 4.8V, record mode, no signal 
Headphone amplifier on 

6.0 7.5 9.0 mA 

Playback mode current 
consumption 1 

ICC3P1  9 VCC1 = 3.15V, playback mode, no signal 
Speaker amplifier on 

17.0 21.5 26.0 mA 

Playback mode current 
consumption 2 

ICC5P1  9 VCC1 = 4.8V, playback mode, no signal 
Speaker amplifier on 

10.5 13.5 16.5 mA 

Playback mode current 
consumption 3 

ICC3P2  9 VCC1 = 3.15V, playback mode, no signal 
Headphone amplifier on 

17.0 21.5 26.0 mA 

Playback mode current 
consumption 4 

ICC5P2  9 VCC1 = 4.8V, playback mode, no signal 
Headphone amplifier on 

6.0 7.5 9.0 mA 

Internal microphone power 
supply output voltage 

DCMIC  10 The pin 60 DC voltage when connected to a 10kΩ 
load 

2.15 2.3 2.45 V 

Microphone amplifier 
voltage gain 1 

VGMICI 1 1 Internal microphone input 15 16 17 dB 

Microphone amplifier 
voltage gain 2 

VGMICE 2 1 External microphone input 21 22 23 dB 

Microphone amplifier 
distortion 

THMIC 1, 2 1 Internal and external microphones, VO = -10dBs  0.05 0.20 % 

Microphone amplifier 
maximum output 

VOMAX 1, 2 1 Internal and external microphones, THD = 1% -6.5 -5.0 dBs 

Microphone amplifier output 
noise voltage 1 

VNMICI 1 1 Internal microphone, Rg = 1kΩ, A-curve filter  -99 -95 dBs 

Microphone amplifier output 
noise voltage 2 

VNMICE 2 1 External microphone, Rg = 1kΩ, A-curve filter  -95 -91 dBs 

Microphone amplifier input 
impedance 

ZINMIC 1, 2  Internal and external microphones 56 70 84 kΩ 

Microphone mode Line 
reference output voltage 

VOML 3 2 VIN = -43dBs, f = 400Hz -8 -7 -6 dBs 

Microphone mode  
Line output distortion (THD) 

THAL1 3 2 VIN = -43dBs, f = 1kHz  0.15 0.30 % 

Microphone ALC  
Line reference output level 

VOAL 3 2 VIN = -23dBs, f = 400Hz -5 -3 -1 dBs 

Microphone ALC  
Line output distortion (THD) 

THAL2 3 2 VIN = -23dBs, f = 1kHz  0.4 0.6 % 

Microphone ALC mode 
Maximum input level 

VOLN 3 2 f = 1kHz, THD = 1%   -7 dBs 

Line muting attenuated 
output level 

VMLM 3 2 VIN = -33dBs, f = 1kHz, A-curve filter  -73 -71 dBs 

Maximum attenuation fader 
output 

VFAL 3 2 VIN = -43dBs, f = 1kHz, A-curve filter   -69 dBs 

Note : Unless otherwise specified, a 30kHz low-pass filter is used. For level measurements, f = 400Hz. Distortion and crosstalk related measurements are 
tested with f = 1kHz. 

 
Note : Input point  1.INT MIC IN 2.EXT MIC IN 3.ALC MIC IN 4.ALC LINE IN 5.SP/HP AMP IN 6.PB FM IN 

Test point  1.MIC AMP OUT 2.LINE OUT 3.EVR OUT 4.REC NR OUT 5.SP AMP OUT 6.HP AMP OUT 7.REC FM OUT 8.BPF MONITOR  
 9.VCC input current 10.INT MIC VCC 
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Ratings 
Parameter Symbol 

Input 
point 

Test
point

Conditions 
min typ max 

Unit 

E-E system monitor 
frequency characteristics 1 

VOLF1 3 2 VIN = -43dBs 
The ratio of the 20kHz/400Hz levels 

-2 0 1 dBs 

E-E system monitor 
frequency characteristics 2 

VOLF2 3 2 VIN = -43dBs 
The ratio of the 50kHz/400Hz levels 

  -5 dBs 

Microphone mode output 
noise voltage 

VNAL 3 2 Rg = 1kΩ, A-curve filter  -68 -66 dBs 

Microphone/line inter-input 
crosstalk 

VCTIN 3, 4 2 VIN = -28dBs, 1kΩ, A-curve filter *1  -73 -69 dBs 

Electronic volume control 
standard output level 

VEVRTYP 4 3 VIN = -34dBs, line mode With the electronic 
volume control at its center setting 

-34 -32 -30 dBs 

Electronic volume control 
maximum output level 

VEVRMAX 4 3 VIN = -34dBs, line mode With the electronic 
volume control at its maximum setting 

-17 -20 -15 dBs 

Electronic volume control 
minimum output level 

VEVRMIN 4 3 VIN = -34dBs, line mode With the electronic 
volume control at its maximum setting 

 -89 -85 dBs 

Speaker amplifier voltage 
gain 

VGSP 5 5 VIN = -20dBs, f = 1kHz, RL = 16Ω 24.6 25.6 26.6 dB 

Speaker amplifier distortion THSP 5 5 VIN = -20dBs, f = 1kHz, RL = 16Ω  0.2 1.0 % 

Speaker amplifier maximum 
output 

VOSP 5 5 THD = 10%, RL = 16Ω 10  dBs 

Speaker amplifier output 
noise voltage 

VNSP 5 5 Rg = 1kΩ, A-curve filter, RL = 16Ω  -83 -78 dBs 

H/P amplifier voltage gain VGHP 5 6 VIN = -20dBs, f = 1kHz, RL = 16Ω 5.5 6.5 7.5 dB 

H/P amplifier distortion THHP 5 6 VIN = -20dBs, f = 1kHz, RL = 16Ω  0.1 1.0 % 

H/P amplifier maximum 
output 

VOHP 5 6 THD = 10%, RL = 16Ω -5  dBs 

H/P amplifier output noise 
voltage 

VNHP 5 6 Rg = 1kΩ, A-curve filter, RL = 16Ω  -95 -90 dBs 

NR encoder standard output 
level 

VORL 4 4 VIN = -33dBs, 400Hz, line input -21 -20 -19 dBs 

NR encoder frequency 
linearity 

VOXL 4 4 VIN = -33dBs and -73dBs, line input, the ratio of 
those levels 

-22.5 -21.5 -20.5 dB 

NR encoder frequency 
characteristics SP mode 

VFSRL 4 4 VIN = -33dBs 
The ratio of the 10kHz/400Hz levels 

3.8 4.8 5.8 dB 

NR encoder frequency 
characteristics LP mode 
(NTSC only) 

VFPRL 4 4 VIN = -43dBs 
f = 10kHz, the ratio of LP/SP modes 

2.5 3.0 3.5 dB 

VCO (NTSC mode) 1.5MHz 
oscillator frequency 

FONT  7 fsc = 3.579545 (Hz) 1.499 1.500 1.501 MHz

VCO (PAL mode) 1.5MHz 
oscillator frequency 

FOPA  7 fsc = 4.433619 (Hz) 1.499 1.500 1.501 MHz

VCO output level (1.5MHz) VVCO  7 Measure the 1.5MHz carrier level. 198 220 245 mVp-p

FM (VCO) output 
second-order harmonic 
distortion, 1.5MHz 

VVCO2  7 NTSC mode 
With the reference event flag at 0dB. 

 -45 -35 dB 

FM (VCO) output third-order 
harmonic distortion, 1.5MHz 

VVCOL  7 NTSC mode 
With the reference event flag at 0dB. 

 -38 -34 dB 

VCO (PM-record) reference 
frequency deviation, 
1.5MHz 

FDO 4 7 VIN = -33dBs, 400Hz, line input, SP mode ±57 ±60 ±63 kHz 

Standard FM modulation 
distortion 

THDFM 4 7 VIN = -33dBs, 400Hz 
line input, SP mode, up to the 10th order 

 0.2 0.4 % 

Overmodulation prevention 
limiter level 

FDMX 4 7 The frequency shift when the FM modulation 
distortion is 1%. 

±100 ±110 ±120 k/Hz

Bandpass filter monitor level BFM150 6 8 VIN = 15.0mVp-p, f = 1.50MHz, SP mode 80 105 130 mVp-p

Note : When one of the two inputs is in the no input state, the other input is has a reference signal input, and the no input state input is selected. 
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Ratings 
Parameter Symbol 

Input 
point 

Test
point

Conditions 
min typ max 

Unit 

Bandpass filter frequency 
characteristics 
1.00MHz/1.50MHz 

BFM100 6 8 VIN = 15.0mVp-p, f = 1.00MHz  -35 -31 dB 

Bandpass filter frequency 
characteristics 
1.20MHz/1.50MHz 

BFM200 6 8 VIN = 15.0mVp-p, f = 1.20MHz  -34 -30 dB 

Bandpass filter frequency 
characteristics 
1.30MHz/1.50MHz 

BFM130 6 8 VIN = 15.0mVp-p, f = 1.30MHz  -15.5 -14.5 dB 

Bandpass filter frequency 
characteristics 
1.40MHz/1.50MHz 

BFM140 6 8 VIN = 15.0mVp-p, f = 1.40MHz -6 -4 -2 dB 

Bandpass filter frequency 
characteristics 
1.60MHz/1.50MHz 

BFM160 6 8 VIN = 15.0mVp-p, f = 1.60MHz -6 -4 -2 dB 

Bandpass filter frequency 
characteristics 
1.70MHz/1.50MHz 

BFM170 6 8 VIN = 15.0mVp-p, f = 1.70MHz  -14.0 -13.0 dB 

Bandpass filter frequency 
characteristics 
1.80MHz/1.50MHz 

BFM180 6 8 VIN = 15.0mVp-p, f = 1.80MHz  -23 -19 dB 

Bandpass filter frequency 
characteristics 
2.00MHz/1.50MHz 

BFM200 6 8 VIN = 15.0mVp-p, f = 2.00MHz  -23 -19 dB 

LP/SP Bandpass filter 
input/output gain difference 

GBLPSP 6 8 VIN = 2.5mVp-p, f = 1.50MHz, LP/SP 1 2 3 dB 

Playback FM demodulation 
output voltage 

VBLPL 6 2 Vc =15mVp-p 
1.5MHz, DEV = 60kHz, fm = 400kHz 

-9 -7 -5 dBs 

Playback FM demodulation 
output distortion 

THBLPL 6 2 Vc =15mVp-p 
1.5MHz, DEV = 60kHz, fm = 1kHz 

 0.2 0.4 % 

Playback FM demodulation 
output noise 

VNRP 6 2 Vc =15mVp-p 
1.5MHz, DEV = 0kHz, SP mode 

 -80 -74 dBs 

Self record-playback level VBRP   The difference between the EE mode line output 
level and the self record/playback output level 

-0.5 0 0.5 dB 

Dropout detection on level DODON 6 7 Vc = 15mVp-p is set to 0dB 
fc = 1.5MHz, SP mode 

-15 -12 -9 dB 

Dropout detection off 
hysteresis 

DODOFF 6 7 The difference with DODON when Vc = 15mVp-p 
is set to 0dB. 

3 5 7 dB 

Muting on time TMTON 6 7  260 340 430 μs 

Muting release time 
Muting hold time (NTSC) 

TMIOFF 6 7 The muting hold time when muting is released 130 150 170 ms 

Hold start time THOSL 6 7 The time from PG input to hold start. 1.0 1.5 2.0 μs 

Hold complete time THOFL 6 7 The time from PG input to hold termination. 8.5 10.0 11.5 μs 

Serial/parallel switching 
Hold voltage - serial mode 

V48SI    2.8  VCC1 V 

Serial/parallel switching 
Hold voltage - parallel mode 

V48PA   Parallel when open 0  2.0 V 

SP/LP switching 
Hold voltage - SP mode 

V48SP   SP when open 1.6  2.0 V 

SP/LP switching 
Hold voltage - LP mode 

V48LP    0  0.8 V 

NTSC/PAL switching 
Hold voltage - NTSC 

V55NT    2.0  VCC2 V 

NTSC/PAL switching 
Hold voltage - PAL 

V55PA   PAL when open 0  1.0 V 

Line mute switching 
Hold voltage - Mute on 

V46MO    2.5  VCC2 V 

Line mute switching 
Hold voltage - Mute off 

V46MF   Mute off when open 0  1.0 V 

Playback/record switching 
Hold voltage - Playback mode 

V54PB    2.5  VCC2 V 

Continued on next page. 
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Continued from preceding page. 

Ratings 
Parameter Symbol 

Input 
point 

Test
point

Conditions 
min typ max 

Unit 

Playback/record switching 
Hold voltage - Record mode 

V54RE   Record mode when open 0  1.0 V 

Input switching hold voltage 
External microphone mode 

V53EXT   External microphone when open 1.5  2.3 V 

Input switching hold voltage 
Internal microphone mode 

V53INT    2.9  3.5 V 

Input switching hold voltage 
Line input mode 

V53LIN    0  0.8 V 

PLL quick charge hold 
voltage - on 

V16PON    2.0  VCC2 V 

PLL quick charge hold 
voltage - off 

V16POFF    0  1.0 V 

SC, DATA, CLK low-level 
input voltage 

VSIL    0  1.0 V 

SC, DATA, CLK high-level 
input voltage 

VSIH    2.0  VCC1 V 

Camera record switching 
hold voltage Camera record 
mode 

V47H    2.0  VCC2 V 

Camera record switching 
hold voltage Modes other 
than camera record mode 

V47L   Modes other than camera record when open 0  1.0 V 

A-switch pulse 
High-level input voltage 

V25H    2.5  VCC2 V 

A-switch pulse 
Low-level input voltage 

V25L    0  1.0 V 

 
 
Package Dimensions 
unit : mm (typ) 
3190A 
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Block Diagram 
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Pin Functions 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

1 
 
 
 
 
 
 
 
 
 

BUFFER IN   External filter buffer input. 
This is a high-impedance input. 

 

2 
 
 
 
 
 
 
 
 

MIC OUT 1.575V 
(VREFL) 

 Microphone amplifier output. 
This is a low-impedance output. 

 

3 
 
 
 
 
 
 
 
 
 

EXT MIC IN 1.575V  External microphone input. 
The input impedance is 70kΩ. 

 

4 
 
 
 
 
 
 
 
 
 

EXT MIC ANP FB   External microphone amplifier 
negative feedback input. 

 

5 
 
 
 
 
 
 
 
 
 
 

MIC ALC IN 1.85V 
(VREFH) 

Standard 
input: 
-43dB 

Microphone input (ALC).  

6 
 
 
 
 
 
 
 
 

FADE CTL   Fader control input. 
The input voltage must be between 
0V and VCC1. 

 

Continued on next page. 

1
200Ω

VCC1

2

VCC1

3
200Ω

70kΩ

VREFL

VCC1

4
200Ω

100kΩ

EXT AMP OUT

VCC1

5
200Ω

50kΩ

VREFH

VCC1

6

50kΩ

70kΩ1kΩ

VCC1
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Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

7 
 
 
 
 
 
 
 
 
 

ALC FILTER   An external capacitor is connected 
between this pin and ground for ALC 
detection. 
IR MIC ≈ 0.4μA 
LINE ≈ 0.1μA 

 

8 
 

GND   Ground for the block that handles 
low-level audio signals. 

 

9 
 
 
 
 
 

WEIGHTING 1.575V  Audio weighting characteristics are 
created by an external capacitor 
connected to this pin and an internal 
2.9kΩ resistor. 

10 
 
 
 
 
 

NR FWR 1.575V  Audio weighting characteristics are 
created by an external capacitor 
connected to this pin and an internal 
4.5kΩ resistor. 

 

11 
 
 
 
 
 
 
 
 

NR HOLD   The NR characteristics hold function 
is created by connecting an external 
capacitor between this pin and 
ground. 

12 
 
 
 
 
 
 
 

NR DET   The NR signal is detected by 
connecting an external capacitor 
between this pin and ground. 

 

13 
 
 
 
 
 
 
 
 
 

VCA BIAS 1.575V  Adds bias to the NR VCA.  

14 
 
 
 
 
 
 
 
 
 

EMPHASIS2 1.575V  This pin creates the NR emphasis 2 
characteristics. 

 

Continued on next page. 

7

30kΩ

IR

VCC

10

9

4.5kΩ

2.9kΩ

VCC1

300kΩ

1kΩ

200Ω

11

12

VCC1

VCC1

13

20kΩ

5kΩ

VCC1

14

4.8kΩ

2.8kΩ



LA7458W 

No.A0642-9/22 

Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

15 
 
 
 
 
 
 
 
 
 

EMPHASIS1 1.575V  This pin creates the NR emphasis 1 
characteristics. 

 

16 
 
 
 
 
 
 
 

PLL QUICK 
CHARGE 

  This pin is used to make the record 
PLL pull-in time faster. (This is 
performed forcibly internally at 
power on.)  
When from 2.0V to VCC2 : the PLL 
quick charge function is enabled. 
When from 0V to 1.0V or open: this 
function is turned off. 

 

17 
 
 
 
 
 
 
 
 

PB FMIN   Playback FM input. 
The standard input is a 15mVp-p 
AFM signal. 

 

18 
 
 
 
 
 
 
 
 

BPF MONITER  130mVp-p Bandpass filter output monitor.  

19 
 
 
 
 
 
 
 
 

REC FM OUT  220mVp-p In record mode, the FM output. 
In playback mode, functions as the 
muting state monitor or if pin 27 is at 
the ground level, the S/H and DO 
monitor. 

 

20 
 
 

VCC L 3.15V  VCC3 for the block that handles 
low-level audio signals. This is a 
VCC that operates at 3.15V. 

 

21 
 
 
 
 
 
 
 
 
 

BPF ADJ 1.65V  Bandpass filter control current 
control. 

 

Continued on next page. 

VCC1

15

7.7kΩ

2.6kΩ

50kΩ

50kΩ
16

30kΩ

17
15kΩ200kΩ

20pF
5pF

VCC1

REF

18
200Ω

VCC1

100μA

19
200Ω

VCC1

160μA

21
1kΩ

40μA

40μA

VREF

VCC1
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Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

22 
 
 
 
 
 
 
 
 
 

MUTE DET   Playback self-muting detection filter 
connection. 

 

23 
 
 
 
 
 
 
 
 

FSC IN 1.8V  FSC input. The input level is 300 to 
400mVp-p. 

 

24 
 

GND   Ground for blocks that handle high 
frequencies (FM). 

 

25 
 
 
 
 
 
 

A-SW PULSE   RF switching pulse input.  

26 
 
 
 
 
 
 
 
 

PLL FILTER 1.575V  Record system PLL low-pass filter.  

27 
 
 
 
 
 
 
 
 
 

LP EMPHASIS 1.575V  Creates the LP emphasis 
characteristics (NTSC mode only). 
If this pin is pulled to ground, pin 19 
will function as the DO and S/H 
monitor. 

 

28 
 
 
 
 
 
 
 
 
 

NR OUT/S/H OUT 1.575V In standard 
input 
mode : 
-20dBs 

In playback mode : S/H output 
In record mode : NR output 

 

Continued on next page. 

50kΩ

20kΩ
30kΩ

23
500Ω

10pF

VCC1

VREF

50kΩ

100kΩ
25

VCC1

0.07μA

0.07μA

26

200Ω

80μA

VCC1

28

VCC1

50μA
22

16kΩ

39kΩ 2kΩ

VCC1

80μA

27
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Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

29 
 
 
 
 
 
 
 
 
 

AF LIM IN/AF LPF 
IN 

1.575V In standard 
input 
mode : 
-20dBs 

In playback mode : AF low-pass 
filter input 
In Record mode : AF limiter internal

 

30 
 
 
 
 
 
 
 
 
 
 

HP COMMON 2.1V  HP common. Can be used without a 
capacitor by outputting the same 
DC level as the HP output pin. 

 

31 
 
 
 
 
 
 
 
 
 

SP/HP SELECT   Switches between HP and SP 
mode. 
When open, HP mode is selected. 
When shorted to the common pin, 
SP mode is selected. 

 

32 
 
 
 
 
 
 
 
 
 
 

HP OUT 2.1V VR max 
13dBs 

HP output.  

33 
 

GND   Ground for the speaker and 
headphone amplifier block. 

 

34 
 
 
 
 
 
 
 
 
 

VREF FIL 2.2V  VREF ripple rejection filter 
connection. 

 

35 SP VCC 4.8V  VCC for the speaker and 
headphone amplifier block. 

 

Continued on next page. 

SP VCC

30

10kΩ
31

SP VCC

32

34

50kΩ

VREF

VCC1

29

200Ω

300Ω200Ω
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Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

36 
 
 
 
 
 
 
 
 
 

VREF FIL2 2.28V  VREF ripple rejection filter 
connection. 

 

37 
 

GND   Ground for the logic circuit and line 
amplifier blocks 

 

38 N.C.     

39 
 
 
 
 
 
 
 
 
 
 

SP OUT- 2.1V When VR is 
maximum : 
-0.4dBs 

Speaker output. 
This is the BTL amplifier minus side 
output. 

 

40 N.C.     

41 
 
 
 
 
 
 
 
 
 
 

SP OUT+ 2.1V When VR is 
maximum : 
-0.4dBs 

Speaker output. 
This is the BTL amplifier plus side 
output. 

 

42 
 
 
 
 
 
 
 
 
 
 

SP/HP AMP IN 2.2V When VR is 
maximum : 
-20dBs 

Speaker and headphone input.  

43 
 
 
 
 
 
 
 
 
 

AF OUT     

Continued on next page. 

47.5kΩ10pF

52.5kΩ

200Ω
36

SP VCC

39

1.2kΩ

9.7kΩ

SP VCC

41

1.2kΩ

8.2kΩ

SP VCC

42

10kΩ

300Ω

300Ω

300Ω

43
100Ω
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Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

44 
 
 
 
 
 
 
 
 
 

AF IN 1.575V    

45 
 
 
 
 
 
 
 
 
 

EVR OUT 1.575V When VR is 
maximum : 
-20dBs 

Electronic volume control output.  

46 
 
 
 
 
 
 
 
 
 

MUTE CTL   Muting control. 
Open : Muting low 

 

47 
 
 
 
 
 
 

CAMERA H   When the camera is used, setting 
this pin high stops the speaker and 
headphone functions and reduces 
power consumption. Note, however, 
that the IC will not switch to power 
saving mode if a headphone jack is 
inserted. 

 

48 
 
 
 
 
 
 
 
 

SI/SP/LP CTL   Serial/parallel control selection and 
SP/LP control. 

 

49 
 
 
 
 
 
 
 
 

EVR CTL   Electronic volume control input. 
Since it is possible that a large 
current could flow if power is applied 
to an IC connected to this pin when 
power is not applied to this IC, a 
resistor with a value under 2kΩ must 
be inserted to function as a limiting 
resistor. 

 

50 
 
 
 
 
 
 
 
 

LINE IN/OUT  Standard 
input : -7dB 

Line input/output shared-function 
connection. 

 

Continued on next page. 

45
100Ω

49

5kΩ

50kΩ

46

50kΩ

1kΩ15kΩ

50kΩ50kΩ

50kΩ

44
100Ω

4kΩ4kΩ
50kΩ

47

50kΩ

5kΩ50kΩ

48

90kΩ

67.5kΩ
10kΩ

1kΩ

20kΩ 200kΩ

50
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Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

51 
 
 
 
 
 
 
 
 
 

POWER MUTE 
OUT 

  External muting transistor drive 
output. 

 

52 
 
 

VCC H 4.8V  VCC for blocks that handle 
comparatively high-level audio 
signals. 

 

53 
 
 
 
 
 
 
 
 
 

CS (MIC INT 
/MIC EXT/LINE) 

  Chip select input in serial control 
mode. Used for internal/external 
microphone and line input switching 
in parallel control mode. 

 

54 
 
 
 
 
 
 
 

CLOCK (PB/REC)   Clock input in serial control mode. 
Used for playback/record switching 
in parallel control mode. 

 

55 
 
 
 
 
 
 
 

DATA 
(PAL/NTSC) 

  Data input in serial control mode. 
Used for PAL/NTSC switching in 
parallel control mode. 

 

56 
 
 
 
 
 
 
 
 
 

VREF PIL 2.3V  Connection for the external 
capacitor used for internal circuit 
(VREF) ripple rejection. 

 

57 VCC L 3.15V  VCC for blocks that handle high 
frequencies (FM). 

 

58 
 
 
 
 
 
 
 
 

VREF H OUT 1.85V  VREF bias voltage output.  

Continued on next page. 

51

100Ω

100Ω

4.3kΩ

7.8kΩ

10kΩ

90kΩ

65kΩ

2kΩ
53

58
200Ω

50kΩ3pF

50kΩ 5kΩ

5kΩ

54

50kΩ3pF

50kΩ 5kΩ

5kΩ

55

58
200Ω

21.1kΩ

15kΩ

9.2kΩ

39.4kΩ

VCC1
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Continued from preceding page. 
Pin 
No. 

Pin name 
DC 

voltage 
AC 

voltage 
Function Equivalent Circuit 

59 
 
 
 
 
 
 
 
 
 

LINE IN 1.85V 
(VREFH) 

Standard 
input : 
-33dBs 

Line input (ALC).  

60 
 
 
 
 
 
 
 
 
 

INT MIC VCC 2.3V  Internal microphone power supply.  

61 
 
 
 
 
 
 
 
 
 

INT MIC IN 1.575V  Internal microphone amplifier input.
The input impedance is 70kΩ. 

 

62 
 
 
 
 
 
 
 
 
 

INT MIC MAP FB   Internal microphone amplifier 
negative feedback input. 

 

63 
 
 
 
 
 
 
 
 
 

INT MIC OUT 1.575V  Internal microphone amplifier output.
This is a low-impedance output. 

 

64 
 
 
 
 
 
 
 
 
 

VREF L OUT 1.575V  VREF bias voltage output.  

 

50kΩ

59
200Ω

VCC1

VREF

20kΩ38kΩ

60
200Ω

VCC1

70kΩ

61
200Ω

VCC1

VREF

62
200Ω

100kΩ

INT AMP OUT

VCC1

VCC1

63

64
200Ω

VCC1
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Serial Control States 
No. Data contents Serial communication control Power on state 

1 DUMMY   

2 DUMMY   

3 DUMMY   

4 DUMMY   

5 PLL QUICK CHARGE H : PLL QUICK CHARGE ON L : OFF PLL QUICK CHARGE 

6 DUMMY   

7 DUMMY   

8 DUMMY   

9 DUMMY   

10 CAMERA REC H : CAMERA REC L : Modes other than camera record mode CAMERA REC 

11 INPUT SEL1 H : MIC INT L : MIC EXT MIC INT 

12 INPUT SEL2 H : MIC L : LINE MIC 

13 SP/LP H : NTSC L : LP SP 

14 NTSC/PAL H : NTSC L : PAL NTSC 

15 MUTE ON/OFF H : MUTEON L : MUTE OFF MUTE ON 

16 PB/REC H : PB L : REC REC 

 
 

Serial Transfer Timing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maximum clock frequency fMAX 800kHz 

Clock pulse width (low) tWL At least 625 ns 

Clock pulse width (high) tWH At least 625 ns 

Chip enable setup time tCS At least 625 ns 

Chip enable hold time tCH At least 625 ns 

Data setup time tDS At least 625 ns 

Data hold time tDH At least 625 ns 

Chip enable pulse width tWC At least 625 ns 

 
 
 
 
 
 
 
 
 
 
 

tWC

MSBLSB

tCS fMAX

DATA

CLOCK

CS

tWH tWL

tDS tDH

tCH
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Serial Transfer Timing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The power on reset state continues until the second chip select signal rising edge input after the falling edge (2) of the 
power on pulse (1) created internally to the IC when the power is applied. Therefore, the first data communication 
operation is invalid and the data communication operations following the second chip select rising edge (3) are valid. 

 
Notes on headphone/speaker switching and the power saving state 
• This IC can switch automatically between the headphone amplifier and the speaker amplifier when the headphone jack 

is inserted or removed by using a headphone jack that includes a switch. When the headphone jack is inserted the 
headphone amplifier operates, and the speaker amplifier is turned off. When the headphone jack is removed, the speaker 
amplifier operates and the headphone amplifier is turned off. 

• When the speaker amplifier is operating, if the IC's pin 47, the CAMERA-H pin, goes high, the speaker amplifier will be 
turned off to save power. The headphone amplifier, however, will remain operating even if the CAMERA-H pin goes 
high. 

• When pin 46, the MUTE pin, is high, the headphone and speaker amplifiers are forcibly turned off to save power 
regardless of the states of the headphone jack and CAMERA-H pin. 

• Smoothing is applied using an external RC circuit to prevent impulse noise at switching. 
• Open headphone condition: V31 ≤ 0.3V 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

H

L

H

L

(1)
(2)

(3)

A width of a few 100ns

The first data transfer

Power-on reset state Serial data communication state

Power on pulse
(IC internal signal)

Power on reset
(IC internal signal)

Power supply

Chip select
H

L

H

L

270kΩ
IB

1.7V

IB ≈ 0.05 to 0.2μA

1MΩ 0.033μF

10kΩ
31

32
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Switch Operation Table 
SW No. 

Parameter Symbol 
Input 
point 

Test 
point 1 3 5 6 16 23 31 42 46 47 48 53 54 55 59 61 

Remark 

Record mode current 
consumption 1 

ICC3R1  A20+ 
A57 

B B B B B A A B B A B A A A B B  

Record mode current 
consumption 2 

ICC5R1  A35+ 
A52 

B B B B B A A B B A B A A A B B  

Record mode current 
consumption 3 

ICC3R2  A20+ 
A57 

B B B B B A A B B B B A A A B B  

Record mode current 
consumption 4 

ICC5R2  A35+ 
A52 

B B B B B A A B B B B A A A B B  

Record mode current 
consumption 5 

ICC3R3  A20+ 
A53 

B B B B B A B B B B B A A A B B  

Record mode current 
consumption 6 

ICC5R3  A35+ 
A52 

B B B B B A B B B B B A A A B B  

Playback mode current 
consumption 1 

ICC3P1  A20+ 
A57 

B B B B B A A B B B B A B A B B  

Playback mode current 
consumption 2 

ICC5P1  A35+ 
A52 

B B B B B A A B B B B A B A B B  

Playback mode current 
consumption 3 

ICC3P2  A20+ 
A57 

B B B B B A B B B B B A B A B B  

Playback mode current 
consumption 4 

ICC5P2  A35+ 
A52 

B B B B B A B B B B B A B A B B  

Internal microphone 
power supply output 
voltage 

DCMIC  TA60 B B B B B A B B B B B A A A B B  

Microphone amplifier 
voltage gain 1 

VGMICI TA61 TA63 B B B B B A B B B B B A A A B A  

Microphone amplifier 
voltage gain 2 

VGMICE TA3 TA2 B A B B B A B B B B B B A A B B  

Microphone amplifier 
distortion 

THMIC TA61 
TA3 

TA63 
TA2 

B B
A

B B B A B B B B B A
B

A A B A 
B 

 

Microphone amplifier 
maximum output 

VOMAX TA61 
TA3 

TA63 
TA2 

B B
A

B B B A B B B B B A
B

A A B A 
B 

 

Microphone amplifier 
output noise voltage 1 

VNMICI TA61 TA63 B B B B B A B B B B B A A A B A  

Microphone amplifier 
output noise voltage 2 

VNMICE TA3 TA2 B A B B B A B B B B B B A A B B  

Microphone amplifier 
input impedance 

ZINMIC TA61 
TA3 

 B B
A

B B B A B B B B B A
B

A A B A 
B 

 

Microphone mode Line 
reference output 
voltage 

VOML TA5 TA50 B B A B B A B B B B B A A A B B  

Microphone mode  
Line output distortion 
(THD) 

THAL1 TA5 TA50 B B A B B A B B B B B A A A B B  

Microphone ALC  
Line reference output 
level 

VOAL TA5 TA50 B B A B B A B B B B B A A A B B  

Microphone ALC  
Line output distortion 
(THD) 

THAL2 TA5 TA50 B B A B B A B B B B B A A A B B  

Microphone ALC mode 
Maximum input level 

VOLN TA5 TA50 B B A B B A B B B B B A A A B B  

Line muting attenuated 
output level 

VMLM TA5 TA50 B B A B B A B B A B B A A A B B  

Maximum attenuation 
fader output 

VFAL TA5 TA50 B B A A B A B B B B B A A A B B  

E-E system monitor 
frequency 
characteristics 1 

VOLF1 TA5 TA50 B B A B B A B B B B B A A A B B  

E-E system monitor 
frequency 
characteristics 2 

VOLF2 TA5 TA50 B B A B B A B B B B B A A A B B  

Continued on next page. 
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Continued from preceding page. 

SW No. 
Parameter Symbol 

Input 
point 

Test 
point 1 3 5 6 16 23 31 42 46 47 48 53 54 55 59 61 

Remark 

Microphone mode 
output noise voltage 

VNAL TA5 TA50 B B B B B A B B B B B A A A B B  

Microphone/line 
inter-input crosstalk 

VCTIN TA5 
TA59 

TA50 B B A
B

B B A B B B B B A
C

A A B 
A 

B  

Electronic volume 
control standard output 
level 

VEVRTYP TA59 TA45 B B B B B A B B B B B C A A A B VEE49 1.575V 

Electronic volume 
control maximum 
output level 

VEVRMAX TA59 TA45 B B B B B A B B B B B C A A A B VEE49 3.15V 

Electronic volume 
control minimum 
output level 

VEVRMIN TA59 TA45 B B B B B A B B B B B C A A A B VEE49 0V 

Speaker amplifier 
voltage gain 

VGSP TA42 TA39 
TA41 

B B B B B A A A B B B C A A B B  

Speaker amplifier 
distortion 

THSP TA42 TA39 
TA41 

B B B B B A A A B B B C A A B B  

Speaker amplifier 
maximum output 

VOSP TA42 TA39 
TA41 

B B B B B A A A B B B C A A B B  

Speaker amplifier 
output noise voltage 

VNSP TA42 TA39 
TA41 

B B B B B A A B B B B C A A B B  

H/P amplifier voltage 
gain 

VGHP TA42 TA30 
TA32 

B B B B B A B A B B B C A A B B  

H/P amplifier distortion THHP TA42 TA30 
TA32 

B B B B B A B A B B B C A A B B  

H/P amplifier 
maximum output 

VOHP TA42 TA30 
TA32 

B B B B B A B A B B B C A A B B  

H/P amplifier output 
noise voltage 

VNHP TA42 TA30 
TA32 

B B B B B A B B B B B C A A B B  

NR encoder standard 
output level 

VORL TA59 TA28 B B B B B A B B B B B C A A A B  

NR encoder frequency 
linearity 

VOXL TA59 TA28 B B B B B A B B B B B C A A A B  

NR encoder frequency 
characteristics  
(SP mode) 

VFSRL TA59 TA28 B B B B B A B B B B B C A A A B  

NR encoder frequency 
characteristics  
(LP mode, NTSC only) 

VFPRL TA59 TA28 B B B B B A B B B B C C A A A B  

VCO (NTSC mode) 
1.5MHz oscillator 
frequency 

FONT  TA19 B B B B B A B B B B B C A A B B Input fsc to TA23.

VCO (PAL mode) 
1.5MHz oscillator 
frequency 

FOPA  TA19 B B B B B A B B B B B C A B B B Input fsc to TA23.

VCO output level 
(1.5MHz) 

VVCO  TA19 B B B B B A B B B B B C A A B B Input fsc to TA23.

FM (VCO) output 
second-order 
harmonic distortion, 
1.5MHz 

VVCO2  TA19 B B B B B A B B B B B C A A B B Input fsc to TA23.

FM (VCO) output 
third-order harmonic 
distortion, 1.5MHz 

VVCOL  TA19 B B B B B A B B B B B C A A B B Input fsc to TA23.

VCO (PM-record) 
reference frequency 
deviation, 1.5MHz 

FDO TA59 TA19 B B B B B A B B B B B C A A A B Input fsc to TA23.

Standard FM 
modulation distortion 

THDFM TA59 TA19 B B B B B A B B B B B C A A A B Input fsc to TA23.
Demodulate the 
TA19 output. 

Overmodulation 
prevention limiter level 

FDMX TA59 TA19 B B B B B A B B B B B C A A A B  

Continued on next page. 
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Continued from preceding page. 

SW No. 
Parameter Symbol 

Input 
point 

Test 
point 1 3 5 6 16 23 31 42 46 47 48 53 54 55 59 61 

Remark 

Bandpass filter monitor 
level 

BFM150 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
1.00MHz/1.50MHz 

BFM100 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
1.20MHz/1.50MHz 

BFM120 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
1.30MHz/1.50MHz 

BFM130 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
1.40MHz/1.50MHz 

BFM140 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
1.60MHz/1.50MHz 

BFM160 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
1.70MHz/1.50MHz 

BFM170 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
1.80MHz/1.50MHz 

BFM180 TA19 TA18 B B B B B A B B B B B C A A A B  

Bandpass filter 
frequency 
characteristics 
2.00MHz/1.50MHz 

BFM200 TA19 TA18 B B B B B A B B B B B C A A A B  

LP/SP Bandpass filter 
input/output gain 
difference 

GBLPSP TA19 TA18 B B B B B A B B B B B
C

C A A A B The gain 
difference when 
switch 48 is 
switched between 
B and C. 

Playback FM 
demodulation output 
voltage 

VBLPL TA19 TA50 B B B B B A B B B B B C A A A B  

Playback FM 
demodulation output 
distortion 

THBLPL TA19 TA50 B B B B B A B B B B B C A A A B  

Playback FM 
demodulation output 
noise 

VNRP TA19 TA50 B B B B B A B B B B B C A A A B  

Self record-playback 
level 

VBRP   B B B B B A B B B B B C A A A B Input the deviation 
level measured in 
FDO. 

Dropout detection on 
level 

DODON TA19 TA19 B B B B B B B B B B B C A A A B Refer to figure 1 

Dropout detection off 
hysteresis 

DODOFF TA19 TA19 B B B B B B B B B B B C A A A B Refer to figure 1 

Muting on time TMTON TA19 TA19 B B B B B A B B B B B C A A A B Refer to figure 2 

Muting release time 
Muting hold time 
(NTSC) 

TMIOFF TA19 TA19 B B B B B A B B B B B C A A A B Refer to figure 2 

Hold start time THOSL TA19 TA19 B B B B B B B B B B B C A A A B Refer to figure 3 

Hold complete time THOFL TA19 TA19 B B B B B B B B B B B C A A A B Refer to figure 3 
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 Figure 1 Figure 2 Figure 3 
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SANYO Semiconductor Co.,Ltd. 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 Semiconductor Co.,Ltd.
products described or contained herein.
SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents 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.

Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

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 Semiconductor Co.,Ltd. product that you intend to use.

In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require 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 consent of SANYO Semiconductor Co.,Ltd.

 
 
 

This catalog provides information as of May, 2007. Specifications and information herein are subject  
to change without notice. 


