drdering number: EN5421___|

Monolithic Linear IC

/ No. 5421 /L LA8518NM

Signal Processor for
Cordless Telephone Base Sets

Functions Package Dimensions

Speech network block unit : mm

= 2-wire/4-wire conversion 3159-QFP64E
» Line driver

» Transmitting amplifier
« Receiving amplifier (with ATT) [Lﬁ’ST 5NM]
« Power supply switching circuit %.0

+ Impedance matching 3

1.6)
« DTMF interface g .0 0.8} 1.0L5'ﬁ'-

1
* Key tone interface | '] P
» BN circuit network switching circuit
(BN = Balancing Network)
Signal processor block i < .
* Record preamplifier (with ALC)
» Record amplifier | O
» Power amplifier (Voc =35V, R, =8 Q, Pg =200 mW) \ 74 d

12.2
14,0

« Playback equalizer amplifier

L~
= Voice detector (VOX) . .Q._._}_S_u__ .7 ]
« Electronic volume control (4 dB, 7 steps)

]

SANYO : QIP64E

Crosspoint switch block
= Crosspoint switches (mixing available)
» CPU interface :

2 .6 Pdmax — Ta
' |
Features g '1'; 120 x 120 x 1.5 mm® glass epoxy board
S 12 I
» Because it is possible to switch the Balancing Network nc‘. 1.08 Indepenldent IC
between two systems, one for the near end and one for the K<l 1.0 \\
far end, in accordance with the line current, this IC provides s \
excellent sidetone characteristics over a wide range of line @ o8 \\
currents. T o6
* Receiver amplifier supports ceramic receivers and dynamic g
Tecervers. 8- 0.4
» Power amplifier on chip @
(Vee =5V, Ry = 8 Q, Py = 200 mW). S oz
+ Crosspoint switches allow full mixing, permitting the S o
implementation of a variety of functions, such as three- or = ~20 [} 20 40 60 80 100

four-way calls. Ambient temperature, Ta - °C
« Digital volume control on chip (power system output).

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
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Specifications

Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
K Vi max Speech network block 15 v
Maximum supply voltage
Ve max Other than speech network block 10 A
Line current 1 max 130 mA
Allowable power dissipation Pd max 1.05 W
Operating temperature Topr =20 to +70 °C
Storage temperature Tstg —40 to +150 °C

Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee Other than speech network block 5 v
Operating supply voltage range Vee op 45t07.5 v

Operating Characteristics at Ta = 25°C, f = 1 kHz
Parameter [ symboi | Conditions | min | typ [ max [ Unit
[Speech Network Block (External power supply operating characteristics)]
Line voltage Vi I = 20 mA 3.3 3.9 4.3 \'4
IL=50mA 49] 57 6.5 v
I, = 120 mA 78] 93 | 10.8 v
Intemal supply voltage Vgp It = 20 mA 45 4.8 5.0 \'
I = 50 mA 4.5 4.8 5.0 \'4
I = 120 mA 4.5 4.8 5.0 \'
Transmitting gain Gy I =20 mA, Vyy = —55 dBV 43 45 47 dB
I_ = 120 mA, Vyy = =55 dBV 39| 41 43 | dB
Receiving gain GRr I = 20 mA, Vi = ~20 dBV —3.0{ —1.0 | +1.0 dB
I = 120 mA, Vjy = -20 dBV -95] -75 | 55 | dB
DTMF gain GMF IL = 20 mA, Vi = -30 dBY 28] 30 32 | dB
I = 120 mA, Vjy = —30 dBV 24| 26 28 | dB
KT gain GkT I = 20 mA, Vi = -40 dBV 9 11 13 | dB
. I = 120 mA, Vi = —40 dBV 9 11 13 | dB
Transmitting dynamic range DRy I =20 mA, THD = 4% 2.5 Vp-p
I = 120 mA, THD = 4% 45 Vp-p
Receiving dynamic range DRpR Iy =20 mA, THD = 10% 0.5 Vp-p
(Single R_= 150 Q) IL =120 mA, THD = 10% 0.5 Vp-p
Receiving dynamic range DRgr I =20 mA, THD = 10% 5 Vp-p
(BTL R =3 k) IL= 120 mA, THD = 10% 5 Vp-p
MUTE high-level input voltage Viu I =20 mAto 120 mA 0.6VSP \"
MUTE low-level input voltage Vi I = 20 mA to 120 mA Q 0.4 \%
Transmitting PADC attenuation AGT Ip. = 30 mA, ground at 24 kQ 3.6 dB
Receiving PADC attenuation AGR I = 30 mA, ground at 24 kQ 6.5 dB
Intemal reference voltage VREF g =20 mA 2.3 v
I = 50 mA 2.3 v
I, = 120 mA 2.3 v
[Speech Network Block (Operating characteristics when power is off)]
Line voltage A% I =20 mA 3.3] 3.8 4.3 \%
I = 50 mA 48| 54 6.2 \4
I = 120 mA 72| 87 [ 102 Vv
Internal supply voltage Vgp I = 20 mA 1.7 1.9 2.1 \4
IL =50 mA ] 25| 28 3.1 v
IL =120 mA 455| 4.85 5.15 \'

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions min typ max Unit
Transmitting gain Gt Ip =20 mA, V) = -55dBV 42 44 46 dB
I =120 mA, Vyy = -55 dBV 39 41 43 dB
Recsiving gain GRr i =20 mA, Vi = —20 dBV —-4.5| -25 | 05 dB
IL=120 mA, V)y = —20 dBV -9 -7 =5 dB
DTMF gain GmMmE I =20 mA, V| = —30 dBV 27 29 -31 dB
IL= 120 mA, Vi = —30 dBV 24 26 28 dB
KT gain Gk I = 20 mA, V| = —40 dBV 6.7{ 87 | 10.7 dB
It =120 mA, Viy = 40 dBV 9 11 13 dB
Transmitting dynamic range DRt I =20 mA, THD =4 % 25 Vp-p
I =120mA, THD =4 % 4.5 Vp-p
Receiving dynamic range DRpRr I =20 mA, THD = 10% 0.3 Vp-p
{Single R =150 Q) I, =120 mA, THD = 10% 0.5 Vp-p
Receiving dynamic range DRgr Iy = 20 mA, THD = 10% 2 Vp-p
(BTL R =3kQ) §i =120 mA, THD = 10% 6 Vp-p
MUTE high-level input voltage Vin I =20 mA to 120 mA 0.6VSP \%
MUTE low-level input voltage ViL I = 20 mA to 120 mA 0 0.4 \'
Transmitting PADC attenuation AGT Iy = 30 mA, ground at 24 kQ 3.7 dB
Receiving PADC attenuation AGR I = 30 mA, ground at 24 kQ 6.3 dB
Internal reference voltage VRer Iy =20 mA 0.65 )
I = 50 mA 1.0 v
I, = 120 mA 17 Y

Operating Characteristics at Ta = 25°C, f = 1 kHz

This Material Copyrighted By Its

Respecti ve Manuf acturer

Parameter | Symbol Conditions [ min | typ | max T unit

[Audio Signal Processing Biock]
PRE AMP  Input from crosspoint switch

Voltage gain VGg —45 dBV input 6 8 10 dB

Total harmonic distortion THD —20 dBV input 0.4 1.0 %

ALC saturation output level Vog —20 dBV input 90 110 130 {mVrms

ALC range ALCW From when ALC is on until THD is 1% 15 dB

Equivalent input noise voltage Vi Input AC-shorted, 20 to 20 kHz 5.0 10 | pVrms
PB AMP

Voltage gain VGg —60 dBV input 46.5 48.5 50.5 dB

Total harmonic distortion THD =60 dBV input 0.5 1.5 Yo

Equivalent input noise voltage Vi Pin AC-shorted, 20 to 20 kHz 5.0 10 |yVrms
OGM AMP

Voltage gain VGg —20 dBV input 7 9 11 dB

Total harmonic distortion THD —20 dBV input 0.1 1.0 %
REC AMP

Voltage gain VGg Pin 20 Zpc = 8.1 kQ, between pins 25 and 21 4 6 8 dB

Output bias voltage A/ Pin 20 Zpg = 15 kQ, 0.8 1.0 12 \Y

(Voltage at pin 21) pin 21 load = 8.2 kQ

Total harmonic distortion THD 0.8 1.5 Yo
MIC AMP

Voltage gain VG -40 dBV input 27 29 31 dB

Total harmonic distortion THD —40 dBV input 0.1 1.0 %

Equivalent input noise voltage N Pin 33 AC-shorted, 20 to 20 kHz 2.0 5 [pVims
POWERAMP R, =8Q

Voltage gain VGp ~-30 dBV input 28 30 32 dB

Output voltage Po THD = 10% 200 250 mw

Total harmonic distortion THD —30 dBV input 0.6 1.5 %

Input resistance Rin 15 kQ

Ripple rejection ratio SVRR Rg = 0, fr = 100 Hz, Vr = —20 dBV 40 dB

Output noise voltage VO Pin 42 AC-shorted, 20 to 20 kHz 0.04 0.1 | pVrms

Continued on next page.
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Continued from preceding page.
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Parameter [ Symbol ] Conditions | min | typ T max [ Unit
VOX )
Sensitivity 1 VoxL —24 dBV input 0.3 Vv
Sensitivity 2 VoxH —27 dBV input 4.8 \'
Electronic volume control
Step width | Evrw | | | 38 ] [ dB
VREF
Output voltage |  Vmee | [ 21 Jea [ 25 v
Control
Clock frequency Fek 500 kHz
High-level input signal Vh 3 \'
Low-level input signal VL 1.5 \%
Power supply switch
Pin 31 voitage 1 VCH1 The voltage applied to pin 31 is effective 3.5 \"
Pin 31 voltage 2 VeHz The voltage supplied from pin 64 is effective 1.2 \%
Quiescent current lcco Power amplifier on 19 26 35 mA
IR 799707b D017512 51 N No.5421-4/31
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Block Diagram
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Test Circuit Diagram
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Sample Application Circuit
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— Serial control data format —

ce ]

oLk RN S I O I I B
are | X X XXX XX

A04787

« Serial data content

[as [ as [a[as [aa[a [ [ D

First bit

AQto A6 —

Specify the address of a crosspoint switch and a control switch.
D

—  Tums the crosspoint switch on and off and controls the control switch.
(When D = 1, the switch is on; when D = 0, the switch is off.)

» Example: Turning address 11 (AUX input, RF1 output) on
cE —1
oLk NN N T S O T N O B A I O
DATA / \ / \ '

(AB) (AD) (7.2 (A (A2)

(A1) (AD) om

AC4a7aa
The address table is shown on the following page:
Note 1: Because there is a power-on reset function, all crosspoint switches and control switches are reset when the external power
supply (Vcc at pin 31) is turned on.
Note 2: SW2 and W3 in the block diagram are controlled by the MUTE pin (pin 51); the signals that are enabled are shown

below.
MUTE pin sSw2 SW3
H Transmitting (Pin 58) Receiving (Pin 7)
TAIN (Pin 59)
L DTMF (Pin 60) KT (Pin 55)

Bl ?799707L 0017516 1bl Wm No.5421-8/31
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— Address chart —

input
LINE HAND RF1 RF2 DOOR AUX MiC OGM PRE
LINE —_ o1 02 03 — 04 05 06 —
HAND 07 —_ 08 09 DA oB _— oC —_—
RF1 oD 0E — OF 10 1" 12 13 —
RF2 14 15 16 —_ 17 18 19 1A _
Output
DOOR — 1B 1iC 1D —_ 1E 1F 20 —_
AUX 21 22 23 24 25 26 27 28 —_
PWR 29 — 2A 2B 2C 2D —_ 2E 37
PRE 2F 30 31 32 33 34 35 36 —
Other Control Switches

00  All crosspoint switches and control switches off  *2

38 Mixing switch for PB amplifier-OGM amplifier on

39 Transmitting/receiving CTL (SW1 and SW2 in the block diagram) *1

3A  Receiver amplifier ATT Set to 0 dB

3B Line amplifier ATT Set to 6 dB

3C ALCon

3D PB amplifier on

3E REC amplifier on

3F Power amplifier on

40  Electronic volume control 0dB ~ ]

41 Electronic volume control —4dB

42 Electronic volume control -8dB

43 Electronic volume control -12dB I,

44  Electronic volume control -16dB

45  Electronic volume control -20dB

46  Electronic volume control -24dB

47  Electronic volume control —28dB ___|

* 1 .

*2:

Note 1:

Note 2:

Note 3:

Note 4:

: When address 39 is on, SW1 enables the transmitting amplifier output (pin 58) signal, and SW4 enables the receiving

amplifier output (pin 7) or KT (pin 55) signal. If voltage is not supplied to pin 31 (Vo) (power is off), the status of SW1
and SW4 is the same as address 39 is in on state.

When setting address 00 and 40 to 47, “D” data may be either “0” or “1”.

The receiver amplifier ATT is set to -6 dB when power is first applied, when a reset is performed, and when all of the

switches are off.

The line amplifier ATT is set to 0 dB when power is first applied, when a reset is performed, and when all of the switches

are off.

The electronic volume control is set to 0 dB when power is first applied, when a reset is performed, and when all of the

switches are off.

The addresses are given in hexadecimal notation.

This Mate
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Input Port Timing

ce _—‘t y y

tes

frax twHtwe tcH

CLOCK

tps

DATA A6 X AS A4 A3 At AO D AB X as X

twa,
RESET l

AOD4783

* fimax (Maximum clock frequency) 500 kHz

* fwr (Clock pulse width “L”) lus or longer
- fwn (Clock pulse width “H”) lus or longer
* tes (Chip enable setup time) lus or longer
* tcH (Chip enable hold time) lus or longer
* tps (Data setup time) 1ps or longer
* tpy (Data hold time) 1us or longer
= twe (Chip enable pulse width) lps or longer
* twr (Reset pulse width) lus or longer

Note: The control data must input 400 ms or longer after the supply voltage is applied to Ve (pin 31).
B 7?99707?b 0017518 T34 WA No.5421-10/31
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Pin Functions

Pin No. Pin Name Interal Equivalent Circuit Pin Function

64 Vi * Line current input pin, line voitage pin.

1 To - Transmitting output current input pin.

2 Too + Transmitting output current output pin.

" a04780

3 BN1 + BN switch pin 1.

4 BN2 » BN switch pin 2. Connect when there are two
balancing network circuits. Open when not
used.

ADA793

5 GND (SP) « Speech network system GND pin.

[+ R! IN vsSP « Raceiving input amplifier — input pin.

7 RiI OUT RAEF « Receiving input amplifier output pin.

r 3 f
AQa792
8 HAND NF vee = Handset ampilifier — input pin.
9 HAND MONI * Handset amplifier output pin.
al
®
® ®
.
AQa783

10 RF1 IN vee » Compander 1 input pin.

1 RF2 IN - Compander 2 input pin.

13 AUX IN * Unused input pin.

10,11
13
ADA7D4
12 DOOR IN vee » Amplifier input pin for interphone.
VREF Because there is a feedback resistor
= (30 kQ) on chip, the input is passed
20k a through an external resistor.
30kQ
®@
'3 ® 4
r 7
A0A79S5

This Materi al
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Continued from preceding page.

Pin No. Pin Name Internal Equivalent Circuit Pin Function
14 LINE OUT . vee * Line output pin.
10k 0
AD47B6
15 RFt1 OUT vee + Compander 1 input pin.
16 RE2 OUT = Compander 2 input pin.
17 DOOR OUT « Interphone output pin.
18 AUX OUT « Auxiliary output pin.
6
8
ADA787
19 GND - Signal processing system GND.
20 BIAS/GAIN » Bias pin. The REC amplifier gain and the
21 HEAD REC bias gain can be controlled by an
external resistor.
« REC amplifier output pin and PB amplifier +
input pin.
AD4798
22 PB NF vee - PB amplifier — input pin.
24 PRE NF « PRE amplifier — input pin.
22.24
AD47599
23 PB OUT vee « PB amplifier output pin.
25 PRE OUT « PRE amplifier output pin.
35 MIC OUT + MIC amplifier output pin
23,25,35
AD4BOO
26 ALC IN « ALG input pin. Input from the PRE output (pin
25) via a coupling capacitor. In addition, the
ALGC level can be adjusted by connecting
resistors in series.
AQ4801

This Materi al
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Continued from preceding page.

Thi s

Pin No. Pin Name Internal Equivalent Circuit Pin Function
27 ALC CT vco + ALC time constant adjustment pin. Adjusts
the ALC attack time and recovery time.
a
”r A04802
28 OGM IN ’ vee » OGM amplifier — input pin.
29 OGM QUT VREF, - OGM amplifier output pin.
30k0
AQ480
30 VREF vee « Internal reference voltage output pin
(approx. 2.3 V).
Ska j
AC46804
31 Vee + External power supply input pin. Supplies
power to the signal processing system and to
Vgp (pin 62).
32 VOX TH » VOX sensitivity adjustment pin. The VOX
36 VOX IN VREF, vee sensitivity can be adjusted by connecting this
x pin to pin 30 (Vrer) through a resistor.
« VOX + input pin.
. 40k 0
56 30k0 W @
=4ka t) I
VREF »r
AD4BOS
33 MIC IN vce = MIC amplifier + input pin.
34 MIC NF * MIC amplifier — input pin.
AD40806
37 VOX.C vce * VOX detection pin. Can also be used as a
- waveform shaper by forcing this pin high.
4.7x0
D)
4.7k0 f
ADaABO7
Continued on next page.
M 799707t 0017521 529 A No.5421-13/31
Material Copyrighted By Its Respective Manufacturer




LA8518NM

Continued from preceding page.

Pin No. Pin Name Internal Equivalent Circuit Pin Function
38 P. GND « Power system GND pin.
40 P. Ve « Power system power supply pin.
39 PWR OUT P.vcC - Power amplifier output pin. Goes to high
41 PWR NF l - impedance when MUTE is on.
42 PWR IN L « Power amplifier ~ input pin.
43 DC & z50ka 'J = - Power ampilifier + input pin.
a3 AWy a9 + Power amplifier reference voltage pin
15k0 I (approximately 4/9 x P. V).
42 41
& X =40ka i —[iz:I
bredb oo oo d teed
AQa8080
44 PWR MONI v « Output pin for power ampilifier.
cc
F
40k .
AC4809
45 VOX QUT v + VOX output pin. Open collector output.
(oo
®
AD4810
46 CE vee « Chip enable input pin.
47 DATA « Data input pin.
48 CLOCK = Clock input pin.
49 RESET = Reset pin. Power-on reset.
46 to49
AC4AB LA
50 PADC - Pad control pin. By connecting this pin to
S.vee GND or to S. V¢ (pin 63) through a resistor,
L it is possible to use the line current for gain
2 control and to control the operating current
for BN switching.
b
AD48142

This Materi al
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Continued from preceding page.

Pin No. Pin Name internal Equivalent Circuit Pin Function
51 MUTE vsPp * Mute pin. Switches the transmitting signal
and the DTMF signal in the transmitting
50k@ systemn, and the receiving signal and the KT
1Ko signal in the receiving system (SW2 and
SWB3 in the block diagram). When low, the
DTMF and KT signals are valid.
AQ4812
52 RV NF VSP vSP = Receiver amplifier — input pin.
53 RV OUT1 - Receiver amplifier 1 output pin.
54 RV OUT2 - Receiver amplifier 2 output pin.
10ko
53,54
AD4B1S
55 KT IN VvSP vSP - Key tone input pin.
REF
24k 0
AD481S
56 THIN VvSP vsp * Transmission input amplifier + input.
57 TINF I -; Q) Because bias voltage is not applied
58 TI OQUT 57 internally, connect signal from REF (pin 61)
via a resistor.
S6 @ = Transmission input amplifier — input pin.
» Transmission input amplifier output pin.
r S q
|
”r rr
ADAB1LE
59 TA IN « Input pin for LINE output pin.
AD4817
60 DTMF IN vSP = Input for DTMF input pin.
AD4818

This Materi al
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Continued from preceding page.

Pin No. Pin Name Intemal Equivalent Circuit Pin Function

61 REF vsP - Speech network system internal reference
voltage output. When the Vg (pin 31)
voltage is 3.5V or more, Vree (pin 30) is

A& 15ko0= .

18ka3 (Pin 30) output. When the Vg voltage is 1.2V or

@ . VRer less, voltage of approximately (2/5) x Vgp is
output.

o

10Kz
Power supply
. ’{ ON

ACGA4819

.

62 Vsp Speech network system internal power
supply. When the Ve (pin 31) voltage is
3.5V or more, (Voc applied voltage or
thereabout — 0.3 V) is output. When the Vo
voltage is 1.2 V or less, (S. Vg (pin 63) or

thereabout — 0.3 V) is output.

Speech network system power supply. When
the Ve (pin 31) voltage is 1.2V or less,
voltage is supplied to Vgp (pin 62) from the
line voltage.

63 S. Vge

H 799707bL 0017524 238 EE No.5421-16/31
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Usage Explanations

= Speech network

* External Transistors

Line

=7.5k0

AhL

8200pF B2n

LA8518NM

BN1

BN2

65800pF
Fig. 1 Ao4m20

Because the IC has a built-in power amplifier, for reasons concerning allowable power dissipation, connect a transistor for
heat dissipation purposes as shown in Fig. 1 so that the line current is consumed externally from the IC. In addition, when
establishing the allowable power for R1 and R2, take into consideration the maximum line current that can be expected.

* When oscillation is generated due to the load state between VL-GND, insert C1 (about 0.1pF).

* DC resistance conversion method

By varying R2 in Fig. 1, it is possible to change the DC resistance. (Refer to the graphs below.)

* Note that varying R2 will also change the transmitting system gain and the balancing network conditions.
* AC impedance setting method

The AC impedance is basically determined by R3 (620 Q) and C2 (220 pF) in Fig. 1. Because AC loads other than the speech
network will be placed on the line, adjust the AC impedance in conjunction with the speech network impedance.
* Note that varying R3 changes the DC resistance.

DC characteristics (Power on) DC characteristics (Power off)

12 l 12
10 $4x$g;° = 10 q.‘l-’@%@/
> N > Al
= ks > s
- 16 . ~ (S
g ,//4 5 T
[ ull « -
2 = | 2 é/
o & @ 4
c £
3 -t
2 2
%20 —w & 8 0 20 o % 26 46 60 @ 10 120 0
Line current, I, — mA Line current, I - mA
B 799707k 00L7?525 174 W No.5421-17/31
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+ Balancing Network

It is possible to switch the Balancing Network between two systems, one for the near end and one for the far end, in accordance

with the line current. (Refer to Fig. 1 for the connection method.) In addition, the switching point can be varied by connecting the
PADC pin (pin 50) to GND or to S. V¢ (pin 63) via a resistor.

(When using only one Balancing Network, refer to Fig. 2.)

Line

6.2k0 S

ie.an LA8518NM

7 Fig. 2 AOaB22

Note) The constant of Balancing Network is a reference value.

« The DC characteristics when the power is off

A0aB22

By connecting a load to Vgp (pin 62), it is possible to change the DC characteristics without changing the DC characteristics only
when the power is off. (Refer to the diagram below.)

10 DC characteristics (Power on) o DC characteristics (Power off)

° =y / \.’3&— ?
- ) No change

i 8 V| > o load >| s

=, P4 =,
o Vv o
o > .
g e g
(] / [«1)
£ 5 S 5
3 / 3

I3 4

s— .. 1 .1l L 3

o 20 40 60 80 1® 120 140 o 20 W 60 80 10 120 %O
Line current, || — mA ) Line current, | — mA
B 799707k 001752t 000 HN No.5421-18/31
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* Receiver Amplifier Application Circuit

@D When using the dynamic receiver

RV 0OUT2 RY 0OUT1 RY NF

AD4823

@ When using the ceramic receiver

L

O.1aF
20k 0
30ko
3\
&)—63

AV OUT2 RV 0OUT1 AV NF
AD4BZ4

= The Receiver Amplifier Attenuator

SWa

AD4B825

Normally, the attenuator is set to —6 dB. It is set to 0 dB when serial data 3A is on.

B 799707k 0017527 Tu7? WA

No0.5421-19/31
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* Gain Distribution

DTMF IN TA IN

€9

\/

VL@ I [E

=<

Transmitting

Line drive Transmitting |

amp PAD sw2 SW1 amp :

30dB 0dB *1 0dB odB (15dB) E

—3.5dB*2! :
AD4B26
#11; =20 mA
*2 I =120 mA
Note 1) Terminal of line 600 Q
KT IN

3000 1500

§ i E vi E E E ' 1 2k l !
! Balancing | Receiving input EReceMngE 5 H iReceiving ' x5 !
: Network : amp ‘PAD ; SW3 . SW4 : ATT  loutput amp | Attenuation:
1(—35dB) : (23dB) 0dB*1 i 0dB | 4dB ! —6.5dB {(23dB) 1(—9.5dB)!
; : t—6.5dB *2' : ' 0dB*3 ! :
AOama7

*1 I =20mA
*2 I =120 mA
*3 When serial data 3A is turmed on.
Note 2) The gain values are approximate values.
Note 3) The values shown in parentheses can be varied externally.

I 7397076 0017528 9483 W No.5421-20/31
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Speech Network Block Switch Operation

e
I

(D PAD C

——'_G)(SE:EBN RESETY

:
I

2
SI31 ,(*—

cPuU
SAIN CTL

INTERFACE

RECEIVER
AMP

Asenre

SW2 and SW3 are conirolled by pin 51 (MUTE), while SW1 and SW4 are controlled by the serial data (address 39). (SW2 and

SW3, and SW1 and SW4 are coupled to each other.)

SW1, SW4 operation

SW2, SW3 operation

BN 799707k D01?529 A1T W

Condition sSwW1 SWa * When the powfver is off, SW1 and SW2 are fixed at ““2” and
- cannot be switched.
Power on (Initial state) 1 1
Address 39 on 2 2
Power off 2 2

Pin 51 (MUTE) sSw2 SW3 * SW2 and SW3 operate as shown in the table at left,
- regardless of whether the power is on or off.
High 1 1
Low 2 2

This Material Copyrighted By Its Respective Manufacturer

No.5421-21/31
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- LINE amplifier attenuator

Normally, the attenuator is set to 0 dB. It is set to -6 dB when serial data 3 dB is on.

Crosspoint switch

LINE OUT ADaBZD

« REC amplifier V/I conversion

PB input

Internal reference voltage 2.3 V

15x0

AD4830

In order to derive the recording current for the DC bias, this circuit performs V/I conversion. The conversion gain and the bias
current can be controlled by the external resistor connected to pin 20. Current equal to the current output from pin 20 is output
from pin 22.

DC bias current = 2.3 V/(100 Q + 15kQ) = 150 pA
Signal current = 1.0 Vp-p/(100 Q + 15 kS¥//22 kQ) = 110 pAp-p

* VOX
(D The VOX circnit determines whether or not conversation is taking place. If the VOX input (pin 36) signal is —24dB or
higher, the VOX output (pin 45) goes low. The output level is adjusted by inserting a resistor between VOX TH (pin 32)
and Vggr (pin 30).
(@ Because the circuit can be used as a waveform shaper by connecting VOX C (pin 37) to V¢ (setting pin 37 high), a
400 Hz beep tone can be detected.

(Open collector output)

@ vox ouT

vox C

wr

40kD3

AAA

VREF
@0
VAEF vox TH
AD4B31
H 799707L D0O17530 531 W No.5421-22/31
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* Power amplifier application

PWR MONI C1:0.1 pF
m C2:0.1 yF
£3 C3:220 yF
D.C |43 Bj, C4 : 220 yF
C5 : 100 to 470 yF
BPWR IN SP:8to16 Q
= Voltage gain: 20 to 30 dB
* No capacitor for frequency
PWR NF [44] T characteristics adjustment
lj, connected to the feedback
P.vee m |« ‘ resistor.
ca sp
cS
PWR OQUT |38 *1 f’:[]

AD4832

* The phase compensation capacitor C2 should be located near the IC.

* When muting (address 3F “off”’), the impedance of the power amplifier output (pin 39) is high.

I ?799707L 0017531 u78 R No.5421-23/31
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« Serial control mode example
Below are the basic modes.

Serial Data
A [ As[aa]as[az{Aa1]a0|Do
1 1 2F Input LINE, output PRE
37 Input PRE, output PWR
3C ALC ON
3E REC ON
3F PWR ON

o)) Input HAND, output LINE
07 Input LINE, output HAND
2F Input LINE, output PRE
30 input HAND, output PRE
3C ALC ON

3E REC ON

02 Input RF1, output LINE
oD Input LINE, output RF1
2F Input LINE, output PRE
31 Input RF1, output PRE
3C ALC ON
3E REC ON

35 Input MIC, output PRE
3C ALC ON
3E REC ON

o1 Input HAND, output LINE
07 Input LINE, output HAND
2F Input LINE, output PRE
30 Input HAND, output PRE
06 Input OGM, output LINE
2E input OGM, output PWR
3B LINE -6dB

3c ALC ON

3E REC ON

3F PWR ON

Mode

Address Remarks

ICM REC

2 WAY REC (Base set)

(Handset)

DECT REC

2 WAY BEEP (Base set)

B OO = | 202 a0 0|2 bR a Qe =002 00=0=2 200 20| =420 ==

P QU QU . ) [T YD G G ., RN o, T e B R R el = e = R =R I A e W e e I P R e R o ) I i
L OO |l el =000 |41 004000 |t a|ladadaCQO|2=—w0o0Q|4=—+=230
QU « ] [ GOy I, AP I, ) e e Yo I N o N o B I e B I = R N« B BN o i e Ne B P N o
[T PO Y G S DI, RGN, DI, ) NIy Ny ey I e e e e - I T
L L OO |00 =A QA= mO| 0020002244004 |00 2240|000 =42 |anO=—
O [ G i i g O B I T T T e S N B I

OO0 |OCOOCOOCO|0O0O000DO0DO|0O00|000O0O0|COCOO0|OOCO0Q0

(Handset) 02 Input RF1, output LINE
oD Input LINE, output RF1
2F Input LINE, output PRE
31 Input RF1, output PRE
06 Input OGM, output LINE
2E Input OGM, output PWR
3B LINE -6dB
3C ALC ON
3E REC ON

ICM OUT 06 Input OGM, output LINE
2E Input OGM, output PWR
38 Mix OGM and PB
3D PB ON
3F PWR ON
B 799707k D017532 304 mm No.5421-24/31
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Mode Serial Data Address Remarks
emar
A6 | As[a4]A3] A2 AT A0 DO
ICM PLAY (Baseset)) 0 1 0 1 1 1 o 1 2E Input OGM, output PWR
g 1 1 1 0 0 0 1 38 Mix OGM and PB
o 1 1 1 1 0 1 1 30 PB ON
o 1 1 1 1 1 1 1 3F PWR ON
(Handset) | 0 O 1 0 0 1 1 1 13 Input OGM, output RF1
o 1 1 1 o 0 0 1 38 Mix OGM and PB
0o 1 1 1 1 0 1 1 3D PB ON
OGM REC (Baseset)] 0 1 1 0 1 0 1 1 35 Input MIC, output PRE
0o 1 1 1 1 0 o 1 3c ALC ON
(Handset) | 0 1 1 0 0 0 1 1 31 Input RF1, output PRE
o 1 1 1 1 0o o0 1 3C ALC ON
OGM CHANGE o 1 0o 1 1 1 1 1 2F input LINE, output PRE
o 1 1 0 1 1 1 1 37 input PRE, output PWR
0 1 1 1 1 [v] o 1 3C ALC ON
o 1 1 1 1 1 1 1 3F PWR ON
OGM OUT 0 0 0o 0 1 1 o 1 06 input OGM, output LINE
0o 1 0o 1 1 1 0o 1 2E Input OGM, output PWR
o 1 1 1 1 1 1 1 3F PWR ON )
OGM PLAY (Baseset) | 0 1 0o 1 1 1 o 1 2E Input OGM, output PWR
o 1 1 1 1 1 1 1 3F PWR ON
(Handset) | 0 0O 1 0 0 1 1 13 input OGM, output RF1
ROOM MONI 0 0 0o 0 1 o 1 1 05 Input MIC, output LINE
ROOM OUT 0 1 0o 1 1 1 1 1 2F Input LINE, output PRE
0o 1 1 0 1 1 1 1 37 Input PRE, output PWR
0 1 1 1 1 1 1 01 3F PWR ON
VOICE SELE o 0 g 0 1 1 o 1 06 Input OGM, output LINE
0 1 0o 1 1 1 1 1 2F input LINE, output PRE
0 1 1 0 1 1 1 1 37 Input PRE, output PWR
o 1 1 1 1 1 1 1 3F PWR ON
Interactive REC 0 o 0 0 1 1 o 1 06 Input OGM, output LINE
o 1 o 1 1 1 1 1 2F Input LINE, output PRE
o 1 1 1 1 0 o 1 3C ALC ON
0o 1 1 1 1 1 0o 1 3E REC ON
Extension call [V ] o 1 o 0 o 08 Input RF1, output HAND
0 o0 o 1 1 1 o OE Input HAND, output RF1
Three-way call 0 0 0o 0 o0 o0 1 1 01 Input HAND, output LINE
o 0 0 0 0 1 o 1 02 input RF1, output LINE
0o o0 0 0 1 1 1 1 07 Input LINE, output HAND
0o 0 0 1 0 o0 o 1 08 Input RF1, output HAND
0 o0 0 1 1 0 1 1 oD Input LINE, output RF1
0o o 0 1 1 1 o 1 OE input HAND, output RF1

“17”= HIGH “0”= LOW

This Materi al
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Usage Examples for Each Mode

1) ICM REC (In Coming Message Rec.)
» Recording incoming messages.
» Recording memos from an outside location (remote control from an outside location).

2) 2WAY REC
» Recording of both sides of conversations.
» Recording incoming messages.

3) DECT REC
+ Recording memos using the microphone (recording messages to family or making simple recordings).

4) 2WAY BEEP

- An alarm sound is output from the speaker and recorded as an ICM, and is simultaneously output on the line and relayed to the
other party.

« Can be indicated to the other party that recording is in progress.

« Line output is reduced by 6 dB in comparison with other modes.

5) ICM OUT

+ Playing back incoming messages.

= Listening to incoming messages from an outside phone.
« Transferring incoming messages.

« Playing back the memo recording.

6) ICM PLAY
+ Playing back incoming messages.
« Playing back the memo recording.

7) OGM REC (Qutgoing Message rec.)
« Recording the answering message in the IC.

8) OGM CHANGE
< Changing the answering message by remote control from an outside phone.

9) OGM OUT
+ Playing back the answering message.
« Transmitting the answering message (by remote control, etc.).

10) OGM PLAY
+ Playing back and checking the answering message.

11) ROOM MONI
- Listening to the microphone input by remote control from an outside telephone.

12) ROOM OUT
« Outputting messages, etc., over the speaker by remote control from an outside telephone.

13) VOICE SELE
« Outputting the other party’s voice over the speaker when transmitting the response message.

14) Interactive recording
« Recording an incoming message while transmitting the answering message.

B 799707bL 0017534 La7 HH No.5421-26/31
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IC Usage Notes

1) Printed circuit board

When creating a printed circuit board, make the GND lines for pins 19 and 38 thick and short. Common impedance could
result in a worsening of distortion.

2) When used nearly at the maximum ratings, even a slight fluctuation in conditions could result in the maximum ratings being
exceeded, which may result in damage to the IC. Therefore, allow for an adequate safety margin in regards to the power supply
voliage, etc., and use the IC only within ranges that will not exceed the maximum ratings under any circumstances.

3) Short circuits between pins

Tumning on the power while there is a short circuit between pins is a cause of IC damage and deterioration. Therefore, when
mounting the IC on a board, make sure that the pins are not short-circuited by solder, etc., before applying power.

4) Load short circuit
Leaving a load in a short-circuited state for an extended period of time is a cause of IC damage and deterioration. Therefore, do
not short-circuit the load at any time.

5) Power amplifier

A phase compensation capacitor must be connected between pin 39 (PWR OUT) and pin 38 (P. GND) and positioned near the
IC.

DC characteristics (power on) o DC characteristics (power off)
10
Vec=5V Veo=0V |
9 I/ 8 Pin 64//
Pin 64 _-
8 /‘ 7 ,/
N 4 . '/
| / > /
o 8 / L 15 Pin 62
g 5 . in621_____ | g / / "
5 S 4 - —
= N >° 3 / /4/
il Fin 61 2 et Pin 61
2 1]
k]
1
% 20 0 60 ) 00 120 140 % 20 40 60 80 WO 120 o
Line current, I, — mA Line current, I, — mA
Transmitting characteristics (power on) o Transmitling characteristics (power off)
d Veo=5V Veo=0V
46({f=1kHz 46 |f=1kHz
o L. Pin 56 input PADC B ,s|Pin 56 input PAD C
1
L s DN Y §§\\ & 4 ?
o - ™
E_ 43 \\ \ %‘%_ Open I g 43 I\ \ = \\Open
S a2 el > 42 3
£, > = $a}
= et A £ % o I\
£ — = @ DN -
E £
E 2 o 57, @ 40
7] Ty L&y = 51
E 29 "Q £ 'g 29 ‘?ekaQ
 —
38 38
37 37
o 20 40 60 80 1 120 1o o 20 40 60 80 10 120 %0
Line current, I - mA Line current, [, — mA
MR 79970765 0017535 013 HW No.5421-27/31
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Transmitting dynamic range (power on)

-~ - Transmitting dynamic range (power off)
m 12 — m 12
S chl:—SV | | I o
] = kHz 1 . cags
£ 10 THD =4% —| Transmiiting Dlranger___.- & 10 | Transmitting D range
& |Pin 56 input Py -3 N\
S e Pl g o /
=
5 d =/
e g / L .
5 & =) 4
e | | 2
=S = Veo=0V
E 2 £ 21— f=1kHz -
2 2 THD=4%
2 o ] o Pin 56 input
F % 20 2 e B0 10 120 10 = % 26 <0 60 B0 100 120 140
Line current, I, - mA Line current, I — mA
DTMF characteristics (power on) 32 DTMF characteristics (power off)
32 Vee=5V l Veo=0V j L
Nif=1kHz } Nif=1kHz +
Pin 60 input PAD C Pin 60 input PAD C
N —
1 29 "y -~ 129 ==
L ANV N L AN
S D \ \\6‘3 \Open S 2 R \ & Open
£ 27 O N AN ‘T\ % 4 \ &
s, S D N
w e w ™~ & B
E 25 n '-514-9 E 25 NS
0 2 2 7Y O 2 ‘96".‘?‘2
23 23
22 22 :
() 20 40 60 80 10 120 10 (6 20 40 60 80 100 120 140
Line current, i — mA Line current, || — mA
Receiving characteristics (power on) Receiving characteristics (power off)
° Voo=5V 0 Voo=0V
1] -\\ f=1kHz -1 f=1kHz |
Pin 64 input Pin 64 inputi
@ o
I B A\ \ 1 S -2 - -
(B: \ \ \ \Open PAD C (g: -3 \\ PAD.C
.3 -3
5 A TTAN e [ ¢
S = \Z o)\ ® =Y
o "4 5 \° \ o N
> \ \ o -5 TR A ) B
£ -5 k= w & % \
3 \ \ \\ 5 - =0
S g \ \ \ S \'O \ N
& \ \ d:" -7 R -
- \\\\ \‘ . \\ S~
\,%
-8 -9 -
° 20 “0 60 80 W0 120 140 o 20 40 60 80 1w 120 0
Line current, i_ -~ mA Line current, I — mA
- Receiving dynamic range (power on) - Receiving dynamic range (power off)
B ° Voo=5V @ S[Ngo=0v
;A f=1kHz 1 |f=1kHz
[ THD =10%, c T'I'THD=10%
S 2 Pin 64 input & | Pin 64 input "
Q— -3 o -s /’
g )
g - g M //
; -5 Receiving D range | ; / Receiving D range
E ¢ E -3 v
g S P4
& 7 5 as
2 2 /
= = a7 A
§ -9 § /
o _ o a9
% 20 0 & 80 1® 120 %0 0 20 &0 e 80 100 120 %0
Line current, I — mA Line current, I, — mA
B 799707k 0017536 T5T EA No.5421-28/31
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KT characteristics (power on)

12
n KT gain
fua]
T 10
1
=
[0} 9
s
k)
= s
194
7 Vee=5V -
_f=1kHz
in 55 input
so 20 %0 60 80 10 120 140
Line cumrent, I, —~ mA
Quiescent current
k]
< 32 - | —
£ Quiescent current
1 28 —
3
8 =
j:;“ 20
E 1
(2]
S 12
a2
8
S PWR only
&}
o3 3 5 6 7 8 9
Supply voltage, Ve - V
. Equivalent input noise
10

Each input shorting

PB Amplifier input/output characteristics

w3

E

=

v PRE
=

>

[}

k7]

e r

=

3

= MIC
s

{7

©

=

=

w0 4 [ 3 7 ] 9

Supply voltage, Voe — V

N

-
(=}

o

N o

Vee=5V

f=1kHz
@ 19901 'Pin 21 inp 7 i
E 7 Address 3D on y
= 5
1S
1
) d( / 3
=
S 1000 Output Iei?l, 7
o 7 ~ i 1
3 = THD
= Za
o ;[ A

-
1“.)51. -6 2 -58-1

2 760 38 Wit loval SaBl ¢ 4

This Materi al

B 799707k 0017537 99: W

Total harmonic distortion, THD - %

KT characteristics (power off)
2 Veo=0V
f=1kHz
11}Pin 55 input -
KT gain___
fai]
& A
G o V4
[ =4
‘S
S Vi
£ /
7
s0 20 40 &0 80 00 120 %0
Line current, I, - mA
VRerF (Pin 30)
2.6
> 24 Vaer
1
o2.2
o
> 20
g ../
(=]
S 18
[=}
e 1/
@@ 1.6
O
o
S 1.
o
S
o 12
1'02 & s 6 7 8
Supply voltage, Voo — V
PRE Amp ALC characteristics "
LT LT T Db
Qgtput level !
g w mi
> ! % '_,
E v =4
[} '/ 1 -19__,
(=] S
= < AR
= 7 h=]
g
— 7 g
= o
8 4 vcc=5V o J; s
o f=1kHz N /] b
Zpin 13 input - ~ B
Address 34, 3C on of
1'968 %4 40 36 32 -2B 24 -20 6 42 -8 4 O
nput level - dBV
PB Amplifier voltage gain
49 I
. |
48 Gay‘
m 47 /
© /
b o4s /
¢/
> 5
£/
S 4k
s /
S 43
]
=)
42
= Vee=5V
& Pin 21 input
Address 3C on
‘qun 2 3 5 1000 2 3 S 7000 2
Frequency, f — Hz

Copyrighted By Its Respective Manufacturer

No.5421-29/31



LAS518NM

OGM Amplifier input/output characteristics MIC Amp input/output characteristics
. <> <,
Voo=5V ) IVee=5V S
1000 f=1k}[z 10 °I 1000} £ 1kHz T 10 i
g Pin 28 input o2 Pin 33 inpu J ]
(= > T £ pu g
Z == ~
[S ; Qutput level . E IS
' ' St L 2
o 1m 10 L1000 1.0 €
>~ 2 Z S L OQutput Ievel[ _‘%
3 A 35 X °
> A [ > N 1 L
2 & /, l g ) l £
= [*3_14 .
é_ 10 — 70.1 g 32w — C ~ ', _,m %
2 N s & 3 5 s
© L1 | hSUET ;, £© T 2 | =
iy < N | 5
1 'g \\j =
1.0 001 10 0.00
<64 -60 -56 -52 ~4B %b -40 -36 -32 28 -24 2016 12 -B -4 =64 -60 -56 -52 -48 -i4 —4O & 32 -28 <24 -20
Input level — dBV Input level - d
Crosspoint switch output noise Crosspoint switch input characteristics
i Each input shorting e Vee=5v]l 1 1 | 1 A 3¢
f=1kHz +———— =
0 Pin 13 input, Pin 18 output 1/ o
£ E L1 1/ ;E xI
= ! = Output level [
= 4 Pin 53 E 0 / 1 <
] 7 : / b 2
o ! o 5 5
Z D © A @
m" N E“ 2 /// 1 1> -g
S 3 a ,/ =
< Pin 44 = 10 7 1.0 ©
5 57 S 7 E
a Pin 15 g s ¥ S, @©
= 5 // // <
o © P 5
) 01 »
10, Z s s 7 8 ) 10574824 %0 36 32 28 26 20 16 A2 8 % O &
Supply voltage, Vee - V Input level — dBV
Crosspoint switch crosstalk 2 PWR Amplifier output noise
10 =5V PB Amp (gain 50 dB)_A Input shorted
f=1kHz ] o > Rp=8Q
@ Pin 13 input, Pin 18 output . PRE Amp —| £
£ 0pp}Address 26 on 2 f___ (gain 30 dB) _| s ®°
% a - oz ?'
] Pt -~ o
= 2‘ = ~ geoeiving = s
O mf A = amplifier < Noise
2 7 — — {gain 10 dB) &% e}
8 i S <0 et
[ et
I = :
S Y —~ Pins 14,15,16,17,18 S 20
5 output @]
T ]
o i | -
=0 %0 -30 -20 =10 0 10 3 4 S 6 7 ) 9
Input level — dBV Supply voltage, Vce - V
PWR Amp Pg — THD characteristics PWR Amplifier Pg - V¢ characteristics
o 10 T—1kiiz 1000 f=1kHz :
() —
' R =8Q 7 JRL=82
?_: % Qutput power
< A o
S ) o /
5 Voe=5v / = P
T m——
S 41 Vec=756V I g /
Q2 e
g s /
2 £
s (a]
5
(=3
=
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Output power, Pg — mW Supply voltage, Vo — V
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1000

PWR Amp power dissipation characteristics VOX sensitivity

Jf=1xHz I f=1kHz
Ry =8Q Pin 36 input
=z 5 24
£ 2 mi'l,lﬁ-———' "
1
o /:ygr—‘-')v @ 25
> °
i / r’ t
£ 100 et} D ON
B — 3
2 7 L) —t+———__OFF
7] -
[7s] 5 ] .
T -
2
[ 2 -28
o
'Qlo E: E 5 100 & 3 > {93 4 5 6 ? 8 s
Output power — mW Supply voltage, Ve - V
VOX sensitivity resistance — ON level Electronic volume control step width
B f=1kHz Vee=5V
° Input —20 dBV|
o f=1kHz
-30 T Ry =10kQ
|
5 ON level/K <
3 Series 1
T o y £ 2 X
3 d o N
= d 2 X
o / s \
-50 Z e . P
b > -2 \
/ 24 \\
B S 79000 2 3 5 700 2z 3 4 s 7 &8 9
Resistance value — Q Level
VOX waveform shaping duty

920

80 \\

70 \

e = ~~=-.Duty
! S0
>
=]
A 40
30
20
Vee=5V
10 f=1kHz
o Connect VOX, C pin to Ve
36 -32 -28 -2 -20 -16 -12 -8 -4 [o] 4
- Input level - dBV
W No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace 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.
W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELEGTRIC 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 responsibility for any fault or negligence which may be cited in any such claim or litigation on SANYO
ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally.

@ Information (including circuit diagrams and circuit parameters) herein is for exampie 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 April, 1996. Specifications and information herein are subject to change without notice.
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