[Ordering number : EN4036A

- ‘ Monolithic Linear IC

No. 4036A // ' LA4167M

1-channel Record/Playback System
for Microcassette and Compact Cassette Recorders

Package Dimenslons
unit : mm
3073A - MFP305

The LA4167M is a record/playback system IC
supporting microcassette and compact cassette recorders.
This is a high-performance IC that has on-chip a

governor circuit for motor control, a voice sensor ¢ircuit wa
that detects sounds and switches the motor on and off,

and a cue-tone circuit for instantly finding the desired
segment to play back.

Functions

0.25

mmvear
|

* Microphone and playback preamps G IB CEEELLLELELEL I
* Record amplifier é i 152 S
* Power amplifier (BTL 4 Q — single power during - :
recording) d | | )0 |04
« Cue-tone oscillator and current amplifier (15 Hz typ. . 065
sine wave)

« Governor circuit
= Microphone power supply
* LED drive

Features

+ Can switch between recording and playback with a
single mechanical switch.

» Pause switch can switch the governor on and off,

= Cue-tone switch can record specified oscillator output
(sine wave) during recording.

» The governor can automatically be switched on or off
according to the mike input level during recording, and
the on/off level for the governor can be varied
continuously by the external volume control (used 1o
adjust volume during playback).

» Mike monitor level is continuously variable.

* LED pin for turning off the LED only when cue-tone is
on.
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LA4167M

Maximum Ratings at Ta = 25°C unit :
Maximum supply voltage Voo max 45 \)
Allowable power dissipation Pd max 800 mW
Operating temparature Topr -10 to +50 °C
Storage temperature Tstg ~55 to +150 °C
Operating Conditions at Ta = 25°C unit
Recommended supply voltage Vee 3.0 \
Power supply voltage operating range Vee op 1.81t0 36 v
Resistance load (power) R, pwr 4 Q
Resistance load (preamp) R, pre i0 kO

Operating Characteristics at Ta = 25°C, Vo = 3.0 V, Ry, = 4Q (power), Ry = 10 kQ (preamp), f = 1 kHz,
0 dBm = 0.775 V PLAY mode during BTL, REC mode during single

[Pre + Power + GVN] min typ max unit
Silence current lech REC MODE, Vi=0V 6 12 18 mA
locp PLAY MODE, Vi=0V 12 18 25 mA
[Pre + Power]
Voltage gain VGrp PLAY MODE, Vg=-5dBm 72 74.5 77 dB
[EQ AMP] :
Veltage gain (open) VGgp Cyr=100pF a0 85 20 dB
Voltage gain (closed) VGp 49.5 515 535 dB
Maximum output voltage Vgp max THD=1% 0.5 0.75 1.0 v
Total harmonic distortion THDp Vo=0.3V 0.01 0.2 0.6 Y
Input conversion noise voltage Ve Rg=2.2k£2, DIN AUDIO 1.0 2.0 uv
Ripple rejection Rrp Rg=2.2k$, fz=1kHz, 1kHz Filter 45 60 “dB
[MIC AMP]
Voltage gain {open} VGom Cnp=100pF 75 80 85 dB
Voltage gain (closed) VG EQ parameter ON, 3k, 3300pF IN 44 46 48 dB
Maxiroum output voltage Vomaxm THD=1%, R =10k 05 0.75 1.0 v
Total harmenic distortion THDy, Vp=0.3V 0.01 0.6 1.0 %
Input conversion noise voltage VM Rg=2.2k$}, DIN AUDIO 1.0 2.0 pv
Ripple rejection Rryy Rg=2.2kQ, {g=1kHz, 1kHz Filtar 45 65 dB
Input resistance R 24 32 40 ke
[MIC + REC]
Voltage gain (closed) VGpr Vol min 64.5 66.5 68.5 dB
Maximum output voltage Vomaxr THD=5% 0.6 1.0 1.3 Vv
Total harmonic distortion THDgr Vp=0.85V 0.5 1.2 2.0 %
Qulput noise voltage VNoRT MIC input, Rg=2.2ke2, DIN AUDIOQ 5.0 10 mvy
Ripple rejection Rrar 38 45 dB
[POWER AMP]
Voltage gain (open) VGpyL BTL ON, Vo=—10dBm 215 24 26.5 dB
Voliage gain (closed) VGgin BTL OFF, Vo=-10dBm 205 23 255 dB
Output power (BTL}) PopTL THD=10% BTL 200 350 500 mwW
Cutput power (SIN}) ' Pasin THD=10% Single 50 120 250 mW
Total harmonic distortion THDgL BTL ON, V5=0.25V 0.1 0.8 2 Y%
Output noise vollage VioBTL BTL ON, Rg=0 ' 10 20 50 uv
Ripple rejection RramL BTL ON, Rg=0, fz=1kHz, 1kHz Fiter 50 70 d8
OUtpuch offset VDC OFF v} 10 50 mV
Input resistance RingTL, 21 30 39 kQ
[ALC]
ALC width ALCW Input level width when output 40 80 65 dB
' distortion is 5% and ALC is on
ALC distortion ALC THD Vim=—40dBm 0.1 1.5 25 %
ALC output . ALC V, Vim=—40dBm 0.35 0.45 0.55 v
ALC input on ALC V| ~75 -70 —65 dB
[Voice sensor (VOX)]
Operation start input voltage Vop min VOLUME (10kg)) max -93 -90 —87 dB
Input hysteresis Von 3 6 9 dB
[Oscillator]
Oscillation frequency fosc Coge=0.47pF 13.5 15 16.5 Hz
[LED]
LED drive current ILep REC LED 15 mA
[Governor]
Reference voltage Vref Im=100mA 1.1 1.25 14 v
Shunt ratio K Im=50-100mA 45 50 55
Residual voltage Vsat Veer=Vcont IMm=200mA 0.1 - 02 0.5 Vv

Continued on the following page.
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Continued from the preceding page.

min typ max  unit
Reference voltaga — voltage characteristics %mvcc Voo=1.8 10 4.5V, Im=100mA 0 02 06 WV
Shunt voltage ratio — voltage characteristics -—/—\‘R'i I5Vee Vee=2.0 to 4.5V, Im=50-100mA 0 0.3 0.7 %V
Reference voltage — current characteristics %lﬂlm Im=50-200mA 0 0.002 0.03 %/mA
Shunt voltage ratio — current characteristics ?(—K fA0m Im=50-100mA to 150—200mA -0.07 0.03 0.07  %/mA

Pin Array and Block Diagram
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Test Circuit
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Pin Assignments and Equivalent' Circuits

[Vee=3.0V]
Pin i Voc Equivalent circuit Remark
No. Pin name V) quivalent circui emarks
1 |PRE NF 1.5 NF pin common to preamp and MIC
amp
10p
300
300k
PRE OUT ADOGYR
2 |PRE OUT 1.5 Qutput pin common to preamp and
MIC amp
300
30Ck
PRE NF AQD700
3 {RECIN 1.5 Input for MIC output signal during
REC mode
300
30k
ADQ70L
4 |REC OUT L5 : Pin 23 connected to MIC V¢ for
recording
300 2ok
AQQT702
5 |ALC CONT {0.3wl.1 ALC operation over 0.65 V
ALC DRIVE~
Yce
300
1%
10K
AGQ703
6 |VOX CONT |0.31023 Ve [VOX turned on when MIC IN = -90
dB or higher
300
GUN
CONT~ ADO704

" Unit {resistance: ©, capacitance: F)

Continued on the following page.
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Continued from the preceding page.

Il?; Pin name \(S)C Equivalent circuit Remarks
7 |VOX DELAY ovee | Furns off VOX at pin 7 GND
A00KkE  T20k
300 1k
6.2k
AQQ705
8 |[Cue-—Tone Turns on cue-tone at pin § GND
ON/OFF
e 300
N |
AQO70B
9 | Cue—Tone 1.5 » Sets cue-tone frequency
0sC » fosc = 15 Hz at pins 9 and 10,
0.47 uF
AQC707
10 | Cue—Tone 1.5 » Sets cue-tone frequency
our * fosc = 15 Hz at pins 9 and 10,
22k 047 nF
@ Wr » Recording at head from pin 10
output
AOQ708
11 |PWRIN 15 prret + Power input
IBOK bl s'i’_ * Input resistor is 30 kQ
» On-chip anti-buzz capacitor
300 ‘ * Input to positive and negative
@ a‘g‘;{__ . amps with BTL power during
= p
7'y - PLAY mode
T
AQO0709
12 |PWR QUTI1 1.2 « Power output 1 (INVERT AMP)
. * Power output 2 (NON INVERT
14 |PWR OUT2 1.2 AMP)
* Power output 2 only on during
REC mode (single POWER)
i AQO710
13 |PWR GND
15 | Veo

Unit (resistance; £, capacitance: F)

Continued on the following page.

No. 4036-6/20



LA4167M

Continued from the preceding page.

[Vee=3.0V, Im=100mA, R1=100Q]

1]:;:. Pin name \(’3;3 Equivalent circuit Remarks
16 |GVN OUT 0.1510 » Connects motor
1.8 zo
N,
@ ’
s0_}— 1
rr ADOT11
17 | GVN GND
18 | Vg 2.78 » Connects at 100Q to 300Q,
depending on motor characteristics
ADO718
19 {GVN Vref 1.25 * Fixed at 1.25 V with band-gap
power supply
10s TR
560
ADO713
20 |GVN CONT « Controls motor speed by resistor
)
o,
@ 100
ACO714

Unit (resistance: 0, capacitance: F)
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Continued from the preceding page.

[Vcc=3.0V, LED Load 3000]

Pin . Voc . . .
No. Pin name ) Equivalent circuit Remarks
21 |R/P MUTE 1.5 + Turns on mute with application of
over 1.6 V when at 3.0 V
aco
30k
vref ADO7 15
22 |PAUSE 0.7 » Turns off motor {GVN) at pin 22
GND
300 S50n
100
ADD7 LG
23 |R/P SW 07w + Switches to REC mode with pin 23
2.65 MIC Ve or to PLAY mode with
100k floating
1k 1k
ADOT LY
24 |LED DRIVE 0.2 » LED power supply is 10 mA typ.,
15 mA max.
51k 3k
E——w
Si1k
rr
AD0?18

Unit {resistance: €1, capacitance: F}

Continued on the following page.
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- Centinued from the preceding page.

[Vee=3.0V]
11:11: Pin name \(’3;: Equivalent circuit Remarks
25 |R.F OUT 1.6 *« R.FOUT = 1.5 V, and can enable
%50 K SVRR with external capacitor
= 13k
=15k
7 AOC7189
26 |MIC Voo 2.66 « Reference biaé for bias, preamp,
ovVEE R/P 5W, and Vref
87k 3
12k =
,
AQO720
27 | Vrgr OUT 1.5 * Qutput resistance ry = 10
300
ACO721
28 |MIC IN 1.5 « MIC IN at pin 23 MIC V¢ REC
state
Aporee
29" |EQ IN 1.5 « EQ IN at pin 23 floating PLAY
state
1Cp
@ 300
$
ADQ723
30 |PRE GND

Unit (resistance: Q, capacitance: F)
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Description of Externally Mountéd Parts

Part

Recommended

name value Description
C1 47yF to 100uF Coupling capacitor for foge = 15 Hz signal recording head.
c2 Record output bypass capacitor. Varies according to set manufacturer.
C3 22)F to 33puF NF capacitor for playback preamp and MIC amp.
A value higher than recommended will delay playback and MIC amp onset,
resulting in a susceptibility to popping at powerup.
¢4 Resistor setting EQ curve for playback amp. Varies according to set manufacturer.
C5 0.1yF to 1.0pF Coupling capacitor for playback preamp to power amp and for MIC amp to REC
amp. Preamp output is positive.
Ce 0.1yF 10 1.OyF Coupling capacitor for recording signal head. REC amp output is positive.
C7 224F to 47F Capacitor controlling recovery time for ALC.
8 14F to 4.70F Capacitor controlling VOX attack time. Be aware that an increase in capacitance causes
a delay in attack time.
Cc8 VOX attack time
1l 10ms
4.7 uF 42ms
10.F 120ms
Cg 22uF |Capacitor controtling time constant for continuing to keep governor circuit on even
if VOX circuit is switched off. :
Co VOX off time
1.4F 0.455
10.F 2s
22, F 425
C10, Capacitor controlling cue-tone OSC signal foge
e C10,C11 fosc
0.47uF Approx.156Hz
0.154.F + 0.033,F Approx. 40Hz
0.047F Approx.150Hz
ci2 1000pF 1o 2200pF | Damping capacitor. Ceramic capacitor is recommended.
C13 0.015uF 10 0.033pF |Damping capacitor. Film capacitor is recommended.
C14 0.22)F 10 0.33pF | Damping capacitor.
C16 0.14F to 1pF Earphone output variable capacitor.
C16 0.033F 10 0.068uF [Damping capacitor. Film capacitor is recommended.
Ci7 2204F "|Power supply line decoupling capacitor.
C18 1yF Load (motor) bypass capacitor.
C19,20 | 0.1pF to 1yF Capacitor controlling muting time.
cz1 10pF Ripple filter capacitor for reference voltage sources MIC Ve pin 26 and Vyeg pin
27. Be aware that an increase in capacitance causes an increase in the pin 10 and
pin 27 smoothing, delaying onset when the power supply is switched on.
c22 2.244F 10 10pF Decoupling capacitor for reference bias (MIC V).
C23 10pF ta 22pF Decoupling capacitor for reference bias (Vggp).
C24 3300pF 10 4700pF  |High-pass capacitor for MIC input.
C25 6800pF Damping capacitor. Ceramic capacitor is recommended.
Cc26 0.0334F 10 0.068uF |MIC input bias and low-pass capacitor.

Continued on the following page.
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Continued from the preceding page.
Part |Recommended

Description
name value

R1 Recording amp load resistor. Varies according to set manufacturer, but 10 k€ is recommended,

R2 1000 Controls voltage gain for playback preamp and mike amp.
In general usage within the range of 100 to 200Q is recommended.

R3 EQ constant for playback preamp. Varies according to set manufacturer.

R4 10kQ Playback amp load resistor and power input potentiometer.”

RS 100kQ 10 iMQ  |Controls ALC attack time.

R6 IMQ Low-temperature operation resistor (for bias) when fog- = 15 Hz.

R7 20kQ . fose operation resistor. Because this oscillates in balance with on-chip resistors, a
high-precision resistor is recommended. :

R8 500k t0 IMQ | Onset speed-up resistor when fogc = 15 Hz.

R9 1010 100 Earphone output potentiometer.

R10 100Q to 3000 Varies according to motor characteristics.

R11,R12 Resistor controlling motor speed. Motor speed is adjusted with R11 (fixed) and
R12 (variable). Varies according to motor characteristics and set manufacturer,

R13,14 |10kQ0o30k2  [Mute bias resistor

R15 100 10 300Q LED drive current control resistor. LED if off only when cue-tone is on.

R16 3xQ Resistor controlling ALC width.

R17 10k to 20kQ2 MIC input bias resistor.

R18 5k o 20k02 Controls internal mike output level. Varies according to set manufacturer.

R19 6.8k2 Control recording head DC bias current. 6.8 is recommended when recording with DC bias
system. Be aware that when resistance is high, bias current shows a tendency to diminish,
and when resistance is made low, the playback head level is decreased during playback.

IC Usage Cautions and Explanation of Operation
(1) Playback preamp and power amp voltage gain distribution during playback

[e—————— 52dB 24dB
Vol max) | Aoo724

Unit {resistance: Q, capacitance: F)

» The voltage gain of the preamp can be adjusted by resistor R2, connected externally. In this case, be aware that
varying the voltage gain causes the voltage gain for the playback preamp and the mike amp to be each varied
simultaneously. '
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(2) Mike amp, REC amp, and power amp vd]tage gain distribution during recording

46dB | 23dB |

(Vol max) ADO725

Uﬁit {resistance: Q, capacita nce; F )

* Be aware that during recording, the power amp is not BTL, and there is single operation for only power amp 2.

(3) VOX circuit (VOX equivalent circuit)

eVge
I00kE  F20k
vOXx r: ik +#—o OUT
DET ‘
l 100k£
6 7
i .cs8 B C9
4,70 Swi 22u
VCC ADQ726

Unit (resistancé: Q,”capacitance: F)

* VOX on time can be adjusted by varying C8 at pin 6. Increasing the capacitance delays attack time, and reducing

capacitances hastens it (VOX on = Approx. 40 ms when C8 = 4.7 yF and C9 = 22 pF).
VOX off time can be adjusted by varying C9 at pin 7 (VOX off = Approx. 4s when C8 = 4.7 \F and C9 = 22 yiF).

To continue VOX circuit operation when MIC input is below the specified level, increase the capacitance of the
eapacitor between pin 7 and V.

To keep the governor circuit on after the VOX circuit is switched off, turn on the switch and ground pin 7 in the
equivalent circuit shown above.

Only a capacitor is mounted between pin 6 and ground. A resistor is not mounted because when the VOX circuit

is turned on, a minute charging current is present at pin 6, and the resistance would bypass this minute current,
causing a delay in operation and, in the worst case, failure of the VOX circuit to operate,

. \W A resistor must not be installed,

4.7n I R
A0O727

The VOX circuit has a hysteresis width of approximately 6 dB. But as shown in the figure above, the VOX
circuit is switched on when the voltage at pin 6 is over approximately 1.3 V, and is switched off when voltage is
below approximately 0.7 V. The bias to keep the VOX circuit on at this time must be an average or smooth
voltage over approximately 0.75 V.
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@)

(5)

Cue-tone (externally mounted cue-tone circuit)

(8)

\T/ \g/ R7 Ccil \1
20k 0,47 m

] e— 11—

AB.L

MT 0 a7u g

VREF VREF Agcy28

Unit (resistance: Q, capacitance: F)

+ Cue-tone begins to operate at the pin 8 ground, as shown in the figure above, The LED goes out at this time.
» Capacitors C10 and C11 for cue-tone operation must be of high quality and of identical precision.

« Capacitors C10 and C11 can be varied to change the cue-tone frequency. Increasing the capacitance of C10 and
C11 delays the frequency, and decreasing this capacitance hastens it. In the external circuit shown above, foge =
Approx. 15 Hz.

R/P mute (mute circuit during R/P switching)

MIC Veeo Unit {resistance: €, capacitance: F)

§

Play REC

R13
30k

R14
30k

cia

2.0V 2.0V
1.8V 1,5v
REC—nplay play—=REC Aoc7as

* In the mute circuit depicted above, a minute pulse is input to pin 21 as shown in the ﬁguré to switch from REC to
PLAY or from PLAY to REC. At this time, current is determined by:
I _EZ_EI
-+ "MTURI3
In this case, .
2.0V-1.5V
30k2
* Muting capacitors C19 and C20 are used to adjust the muting time: muting time increases when capacitance is
high and decreases when capacitance is low. Be aware, however, that if capacitance is excessive, power amp
onset is delayed when Ve is on. Capacitance of 0.1 uF to 1 WF is recommended.

« If voltage over 1.6 V is applied to the mute pin when V¢ = 3.0 V, each amp is muted. Be aware that application
of voltage higher than Vi in this case will disable muting.

» The power, REC, VOX, and ALC amps can be muted.

In= S =16.7TpA
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(6) LEDs

ILED when VCC =3.0V
2.5mA

Unit (resistance: Q)

vVecco
51k

AQD730

* Pin 24 is dedicated to LED use. The LED is lit during normal operation, and goes out only when cue-tone is on
in the recording mode.

* With 10 mA typ. at 3.0 V for I} g at the LED pin, it is possible to switch between red and green LEDs as shown
in the diagram below.

Vce
Unit (resistance: Q)
SW
3aoo 150
RED GLEEN
A0D7314
* The LED pin should be left open if not used.
2 ‘ lcco - Vee " VG - Vcc
Vol=min Preamp
28— fi=1kHz
53R =10k
< 0 ] Vo= —10dBm
| A play m 52
820 ?hxc‘q/ 3
3 3 ®_JREC g st —
o ‘N/ >
=T ?ﬁ) _\-? -
16 v @C — =
E ox® Fso
8 T b
=12 2
3 // £ 49
Zoe =
E /
@4 48
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Power supply voltage, Vo=V Power supply voltage, Voc -V
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Output voltage, Vo - mVrms

VG, VGg - fi
90
Preamp
80| 1— —
s |} N
lO 70 &\
g —~
P
; 60
A N
£ -
g ¢ ]
_E;_" 40 aF
< 10kn Ve day
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22}JF£7EDPF27'(“ RL= 10kﬂ.
T ST T ST 5 Tor 233
Frequency. ft — Hz
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10} Vee=3V 1
® TRL=10k{ ]
o Jfi=1kHz =]
E ¥B.P.F=400Hz~30kHz i
0 —
5 1.0 T
s g ~ 7 1
2 N |
e {
E Yo \
5 Q.1
y :i//
2
-80 =70 =60 =50 ~40 =30
Input level. Vi~ dBm
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8
Preamp
70
fin
"Iﬂ 60 [t
z 4
§ 50
“
.s 40
B
p 30
£  |Viy=-20dBm
£ 201fi=1kHz
Rg=2.2k(2
. Crr=10,F
0 TUNE 1kHzFilter
v] 1 2 3’ 4 5 6
Power supply voltage, Voo -V
% VG, Vgo =~ fi
MIC AMl'i‘
80
yorr] .-“\
Y o ™
) 70 3300pF 28 ka1
o U w
8 ‘
”. 60 l
]
>r
-,5=,1}5° 7k
S*w.o -
G 1
= 30 V] Voc=3V ]
/ Vo= -—10dBm
20 /] Rp=10k
lEFiml' I’"‘ 5710k235

Frequency, fi - Hz

Maximinm output voltage, Vg max - V

-

Cutput noise voltage, Vg —uV

Yoliage gain. VG —dB

Maximum output voltage, Vo max -V

Vomax -

| Vee
“" Preamp
1.of=1kHz
Ry=10k02
1.2 THD=1% /
1.0 /
0.8 e
0.6 //
0.4 "
0.2
o
0 1 2 3 3 5 6
Power supply voltage, Vec -V
Vo - Vcc
“Preamp
Rg=2.2kQ
U0 'Ry, =10k FLAT
7DIN AUDIO i
5 ~ DIN AUDIO
1 Vin=400/398=1,V
10
g 1 2 3 4 5 6
Power supply vollage, Ve -V
o7 VG - V¢c
MIC AMP
46 fi= 1kHz
R,=10k0
45 VO = --10dBm
X
43
42
41
40
ol
0 1 2 3 4 5 6
Power supply voliage, Voo -V
6 Vomax - V¢
[ MIC AMP
14 f=1kHz
T R=10k
, 2| THD=1% A
1.0 //
0.8 /,/
0.6 /
0 yd
0.2
4]
0

1 2 3 & 5 6
Power supply voltage, Voo -V :
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Total harmonic distortion, THD - %

QOutput voltage, Vg -V

Vo, THD - Vi
MIC AMP
0 "
; I
« \ ,
" 10 Njfo /IL/_—-
= 7 - ]
) Pl
£ 7~
o 2 30
4 //
& o e Ry =10k}
/ ﬁ= lkHZ
e B.P.F =400Hz~30kHz]
-80 =70 -80 -50 =40 -30 =20
Input level. Vi-dBm
60 SVRR - Vc¢c
MIC AMP
70
2 g0 /’
]
£ s0
Z [
“
£ l
3, 30
2
2 Vin= —20dBm
g 20 fi=1kHz 7
a Rg=2.2k0
0 Cpp=104F
0 TUNE 1kHz Filter
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@ No products described or gontained herein are intended for use in surgical implants, life-support systems,
agrospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss,

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
. @ Accept tull responsibility and indemnify and defend SANYD ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibifity for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO. LTD, its affilates, subsidiaries and distributors or any of
their officers and employess jointly or severally.

B Information (including cirouit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume produgtion, SANYD 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.
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