ANS5818NK

AN5818NK

U.S. TV Multiplex Sound System Demodulation

B Description

The ANS5818K is an integrated circuit consisting of a
Multiplex Sound Decoder and dbx Noise Reduction for
use in Sound Processing of TV signal.

Features

® Audio multiplex TV demodulation and dbx Noise
Reduction circuits are configured on One Chip
@ Operating supply voltage correspondent to TV, VIR
8.5V ~9.5V)

Built-in SAP multifunction recognition circuit
Pilot cancel circuit using new-quasi/SINE
waveform generation circuit

Built-in LED driver for Stereo and SAP
I2C bus control for the following : Input Amp. gain,

VCO adjustment, Filter adjustment, Low-pass
separation and High-pass separation.

B Block Diagram
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B Absolute Maximum Ratings (Ta=25°C)

Item Symbol Rating Unit
Supply Voltage Vce 11.0 v
Supply Current Icc 75 mA
Power Dissipation (Ta=75°C) Pp 1143 mwW
Operating Ambient Temperature Topr -20 ~ +75 °C
Storage Temperature ) Tstg -55 ~ +150 °C

B Recommended Operating Range (Ta=25°C)

Item Symbol Range

Operating Supply Voltage Range Vce 8.5V ~9.5V

B Electrical Characteristics (Ta=25°C)

Item Symbol |Test Condition min. | typ. | max. | Unit

Total circuit current Iec 1 | No signal 35 55 75 mA
Mono output level Vomono) | 1 | f=1kHz (Mono) 100% mod 480 530 580 |mVrms
Mono frequency characteristic-1 | Viponoy | 1 | f=300Hz (Mono) 30% mod -0.5 0 +0.5 dB
Mono frequency characteristic-2 | Vzmono) | 1 | f=8kHz (Mono) 30% mod -1.5 -0.4 +0.4 dB
Mono distortion rate THDMmonoy| 1 | f=1kHz (Mono) 100% mod 0.7 %
Mono noise level Vumonoy | 1 | Input short BPF (A curve) -60 dBV
(L), (R) output voltage difference | VLrmono) | 1 | f=1kHz (Mono) 100% mod -0.5 0 +0.5 dB
Stereo output level Voey 1 | f=1kHz, [L(R)-only] 100% mod 420 520 620 |mVrms
Stereo freq. characteristic-1 Visy 1 | f=300Hz, [L(R)-only]} 30% mod -0.7 0 +0.7 dB
Stereo freq. characteristic-2 Vasy 1 | f=3kHz, [L(R)-only] 30% mod -1 0 +1 dB
Stereo freq. characteristic-3 Vi 1 | f=8kHz, [L(R)-only] 30% mod 2.5 -1.3 0 dB
Stereo distortion rate THD(y | 1 | f=1kHz, [L(R)-only] 100% mod 1.0 %
Stereo noise level Vn(st) 1 | £=15.73kHz (fi1), v=0.084Vpp, BPF -60 dBV
i Stereo discrimination level VTHEn 1 | £=15.73kHz(fH) 8 16 24 [mVrms
Stereo discrimination hysteresis Vaysy 1 | f=15.73kHz(f1) -4 -0.5 dB
SAP output level Vosap | 1 | f=1kHz, (SAP) 100% mod 390 560 790 |mVrms
SAP frequency characteristic-1 Visapy | 1 | f=300Hz, (SAP) 30% mod -1.0 0 1.0 dB
SAP frequency characteristic-2 Vasary | 1 | f=3kHz, (SAP) 30% mod 3.5 -1.8 0 dB
SAP distortion rate THD(sap) | 1 f=1kHz, (SAP) 100% 1.5 %
SAP noise level Vn(SAP) | 1 | f=78.7kHz (fH), v=0.42Vpp, BPF -65 dBV
SAP discrimination level Vusap | | | £=78.7kHz(5fH) 20 48 mVrms
SAP discrimination hysteresis Vuysap | 1 | =78.7kHz(5fn) -4.0 -0.5 dB
SAP-sStereo crosstalk CT, 1 gt‘tfe)o])]g?lg’t-ls?gz;lm()d .50 dB
Stereo—SAP crosstalk CT; 1 gﬁg%ogai%gi’siﬁof mod -50 dB

Note : Vce=9V, Stereo PLL VCO Adjustment : 15.734kHz £50Hz

Input Level (100% mod.) : L+R = 0.424Vpp (pre-emphasis OFF), L-R = 0.848Vpp (dbx-NR OFF),
Pilot = 0.084Vpp, SAP = 0.254Vpp (dbx-NR OFF)
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W Electrical Characteristics (Ta=25°C)(Continue)

Item [ Symbo} | Test Condition . min, ‘ typ. i max, | Unit
I’C interface
Suction current during ACK Iack |1 gﬁxz j‘;ﬁ;‘g‘ cumtent value of | 56 10 | 20 | ma
SCL, SDA signal input High Level Vi 1 35 5.0 \Y
SCL, SDA signal input Low Level Vo 1 0 0.9 v
Max. frequency allowable to input fimax 1 100 | kbit/s

Test Circuit 1

. Rlew SW3 o—— DIN Audxo
Rout b
BPF-
400Hz to 30kHz
IHF-A
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AC Voltmeter

1 Freq. Counter
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DC Volt
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Note : (Ta) Tantalum capacitor
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B Description of test circuit and test method

No Item Symbol > S“; R Input Conditions Measurement

1 | Total circuit current Icc ¢ | ai a| b |Nosignal X‘r‘}]‘;&fﬁgﬂl

2 | Mono output level VO(MONO) b|ab| a|b ti%l%{xzn%ono) xgllgig;éc

iy oo [ o[ v 8]0 |0 | Y| i,

4| horateriters’ | Vamonoy | a | b | b a | b | SgETEMonO VN Tz

5 | Mono distortion rate | THD(MONO b|ab| b | b |fGhHzMono) Nalue of Distortion

6 | Mono noise level Vn(MONO) c {ab| ¢ | b |Nosignal 32’1?%4‘2&3(:

T e, v + | [0 |0 |GEREY | v

8 | Stereo output level Vo) b|ab| a|b ti?)%)l%ilznga(k)-only) xgll‘t‘mgc

9 | Charastenoticl” Viey b | ab| a | b | &) ory) 0% mod V3005V 1Kz

10| Seeiendics” V2t b | ab| a | b | T ey 30% mod VA Ttz

1| Seeeiendties” V3G b lab a| b | EE%) 3006 mod VR k2

12 | Stereo distortion rate |  THDsty b|ab| b| b |Gz LRxonly) Yalue of Distordgn

13 | Stereo noise level Vn(st) b | ab] ¢ | b | Stereo pilot signal xg}?id%ﬂ?rc

o e | ven | 2|00 | o |0 iR | Eairamers

5 B | v | o |+ +] | [ Pmeindee [ g

16 | SAP output level VO(SAP) b|{ab] a| a {%@?ﬁésd‘kp) ggll?méc

o [SEmm | vaw |0 o]0 (SO0 | b

19 | SAPdistortion rate | THD(sAP) b|ab| b|a |fZIKHZSAP Yalue of Distortion

201 SAP noise level Vn(SAP) bjiab| c| a (Sé}%}: glagai)er 32%?%3?

o | pdeiminaion | vy |+ |+ |0 |0 | Bpmieiein | s

2 |Sprderminaion | Vs | 4| s | s | o |Dogmeedme | pienstigpe

23 | SAP-Stereocrosstalk | CTy bam| a| b |EIHEEAD 0% S e e oM et

o [semste || 4| v ]+ | v | EERHOEE i
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B I2C Bus

Adjustment method by using IC

[Slave address] B4

[List of sub address]

Sub address DAC name No. of bit
00H Input level adjustment 6 bit
01H Stereo PLLVCO adjustment 6 bit
02H Filter adjustment 6 bit
03H Low-pass separation adjustment 6 bit
04H High-pass separation adjustment 6 bit
05H Miscellaneous switches 7 bit

[Adjustment method]

1. Stereo PLLVCO adjustment (Sub address : 01H)
Set the O5H register to the ADJ1 mode.
Adjust the 01H register so as the frequency of the R output signal to become 15.534kHz + 50Hz.

2. Filter adjustment (Sub address : 02H)
Apply a sinewave of 15.73kHz, 100mVrms to the input pin.
Adjust the 02H register so as the L output level to become minimum.

3. Input level adjustment (Sub address : 00H) )
Set the 05H register to 08H. Apply a sinewave of 300Hz, 150mVrms to the input pin. Adjust the 00H register
so as the R output level to become 212mVrms £ 2mVrms.

4. Separation adjustment (Sub address : 03H and 04H)
Set the 05H register to 00H. Apply the stereo L-only signal (300Hz, 300% mod) and adjust the 03H register
so as the R output become minimum. Apply the stereo L-only signal (3kHz, 30% mod) and adjust the 04H
register so as the R output to become minimum. Again set to 300Hz, adjust the 03H register.

5. Miscellaneous switches (Sub address : 05H)

Data
Mode |MSB LSB| LoutPin26 Rout Pin 25 Note
D7|D6| D5|D4 | D3| D2 | D1 | DO
ADIJ1 0 0 ol o ol 0 0 1 | L+R Filter output VCO output fy Note 1
ADIJ2 0 60, 0|0 110|010 Mute Input VCA output | Note 2
Mono 0jo0[O0|1]|0,0]0]|O L+R L+R Note 3
LED 00|01 017010 Note 4

Notel) ADJ1 mode

Note2) ADJ2 mode

Note3) Forced Mono

Note4) LED/OFF at Forced Mono

[O5H Register Data)

DO SW 1 for initial adjustment (0 : OFF, 1 : ON)

D1 Unused

D2 Switching the LED ON/OFF at forced Mono (0 : ON, 1 : OFF)
D3 SW2 for initial adjustment (0 : OFF, 1 : ON)

D4 Forced Mono switch (0 : OFF, 1 : ON)

D5 Switching L/R output at SAP (0 : L=R=SAP, 1 : L=L+R, R=SAP)
D6 Switching Stereo / SAP (0 : SAP, 1 : Stereo)

D7 Unused
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B I2CBus
Mode table
Input Signal | OS5H register | Lout Pin 26 Rout Pin 25
00 L R
Stereo 20 L R
40 L R
60 L R
00 SAP SAP
SAP 20 L+R SAP
40 L+R L+R
60 L+R L+R
00 SAP SAP
Stereo 20 L+R SAP
* 40 L R
SAP 60 L R
[Signal detection]
Stereo or SAP received signal is detected by setting L or H at the LED pins. (L.: ~1.1V, H: 3.9V~)
Received SAPLED Stereo LED
Signal Pin 4 Pin 5
Mono H H
Stereo H L
SAP L H
Stereo + SAP L L
<I’C Bus>
XS A O I T A 9 | 11 L LR

ST AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAYATAVAY)

§<«>~

> i wﬁ—h d—h
Start ' Slave Acknowledge Sub Acknowledge Data Acknowledge Stop
Condition Address Bit Address Bit Bit Condition
10110100 00000010 00010010
N——— e/ N/ e/’ N~—
B 4 0 2 1 2

Example of transmission Message

For transmission messages, both SCL and SDA are transferred in the form of synchronized serial transimission. SCL
is a clock of a specific frequency, and SDA indicates address data for controlling the receiving side and is transferred
in parallel, being synchronized with SCL. Data is transferred in principle in 3 octets (bytes), and each one octet (one
octet = 8 bits) includes one acknowledge bit. Frame structure is described below.

(a) Start Condition The receiver becomes possible to receive data when SDA changes from Hi to Lo while
SCL is Hi.
The receiver halts receiving when SDA changes from Lo to Hi while SCL is Hi.
This is an address which is determined for each device. If other device address is sent,
receiving will be halted.

(b) Stop Condition
(¢) Slave Address

(d) Sub Address This is an address which is determine for each function.
(e) Data This is control data.
() Acknowledge bit  This is a bit by which the master acknowledges that data was successfully received in

each octet. Master sends the Hi signal and the receiver sends back the Lo signal as
shown in Figure 3 with dotted line, causing the master to acknowledge the reception
by the receiver. If the Lo signal is not returned, communication will be halted.

Except Start and Stop conditions, SDA does not change while SCL is Hi.

Panasonic
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ANS818NK
B I2C Bus (Continue)

(1) This contains 5 DAC controls and 6 SWs, and promotes to eliminate set mechanical adjustments.

(2) This is provided with Auto-increment function.

* Sub address 0*  : Auto-increment mode
( Sending data sequentially, sub address sequentially changes to input data.)
* Sub address 8% : Data update mode

( Sending data sequentially, data is inputted with the same sub address.)

(3) I2C BUS PROTOCOL
* Slave address :10110100 (B4H)
* Format (normal)

[ S l Slave address ’A( Sub address |A; Data byte ’ A| PJ
*

3
Start Acknowledge Stop
condition bit condition

* Auto-increment mode / Data update mode

LSI Slave address |A! Sub address |A| Data 1 [A| Data2 IAl x\ Datan }AI P]
7

(4) Since the DAC initial status is not guaranteed, the standard data input is certainly necessary when power is turned
ON.

* Sub address byte and Data byte format

Upper
Sub MSB Data Byte
address
D7 D6 D5 D4 D3 D2 D1 DO
00 0 0 lnpu§ Level
Stéreo
01 0 2 PLL VCO
Filter Firequency

02 0 0 Characteristic

03 0 0 Low-pass separation

04 0 0 High-passl separation

Forced Mono
05 0 Stereo/SAP : SAP/(L+R) : Forced Mono ADJ2 LED 0 ADIJ1
0— SAP 0—-L=R=SAP: 1-ON 1-0ON 0- ON 1-ON

1)  O00H: Input Amp. gain
When Data = 00, 0.5dB
When Data = 3F, 5.5dB

2) O0lH: VCO free-running frequency of stereo PLL
When Data =00, -13%
When Data = 3F, +13%

3) 02H: Filter frequency characteristics (wo)
When Data = 00, +25%
When Data = 3F, -25%

4) 03H: Low-pass separation
Adjusts separartion at low-pass (300Jz)

5) 04H: High-pass separation
Adjusts speparation at high-pass (3kHz)

<Electrostatic breakdown>
Pin 9, 23, 27 and 28 is at 200pF 170V level.
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B Pin Descriptions

Pin No.| Pin Name Pin Description | Pin Voltage Equivalent Circuit
1 12C GND 12C Bus, DAC GND pin, ov
2 SDA 12C Bus DATA input pin. Vad
100k =5V
1k
O
500 I 2.5V
GND
3 SCL I2C Bus CLOCK input Vdd
pin. 100k =5V
Opamts
A
500 T 2.5V
GND
4 SAPLED SAP LED connection Vee
pin.
O
Y ¥
35k
GND
5 Stereo LED Stereo LED connection Vee
pin.
O T
A
35k
GND
6 Pilot Signal Detection | Stereo pilot signal Vee Vee
detection pin. 2 c é
(6)+ 18k
[ Vee
‘[ 2
GND
7 Stereo PLL Filter Stereo PLL low-pass 2.8 Vee
filter connection pin. % %
®f )
e
¥ 28k[l]
GND
8 Vee Vee pin Vee
Panasonic
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B Pin Descriptions (Continue)

Pin No.| Pin Name Pin Description Pin Voltage Equivalent Circuit
9 Pilot Signal Detection | Pilot signal detection Vee Vec
Hysteresis Adjustment | hysteresis setting pin. 2 PN 45k
16.7k
2 45k
GND
10 Quasi Sinewave Filter | Low-pass filter Vee Vee
connection pin of quasi 2
sinewave circuit. L
? 13.5k
X Vee
2
GND
11 Stereo Filter Offset Offset absorption pin of Vce Vee
Absorption stereo filter output. 2 x
@" 10k
X L Vee
2
GND
12 Composite Input Composite signal input Vce Vee
pin. 2 x
@+ [sox
x L Yo
1.2 GND
13 dbx Timing Current | Timing current setting pin 1.3v Vee
of dbx rms value
detection. y
@ 220
A Ve
2 25k T 39V
GND
14 Reference Reference power supply Vce Vee
stabilization pin. 2 a5
220
x 45K
GND
15 SAP/(L-R) SAP/(L-R) Vée g7 Vee
Demodulation Output | demodulation signal 2 : £
output pin. @
Vee,
F Y 2
I GND
Panasonic

388




ANS5818NK

B Pin Descriptions (Continue)

Pin No.| Pin Name Pin Description Pin Voltage Equivalent Circuit
16 dbx Input (L - R)/SAP signal Vce Vee
dbx NR input pin. 2 2
50k
A Vee
2 GND
17 (L + R) Demodulation { Offset absorption pin of Vce Vee
Output Offset (L + R) demodulation 2 X
Absorption signal. @
10k
r ¥ Vee
2 GND
18 Spectral Level Recovery time setting Vee Vee
Adjustment pin of variable emphasis 2 %
rms value detection. 360
18k
7'y Veeo
2 GND
19 Spectral Timing Composite signal input 0.2v ! 75pA ‘ Vee
pin.
7y
x 15}1A¢
+— GND
20 Spectral Level Sensor | Input pin of variable Vce Vee
Input emphasis rms value 2 x4
detection circuit. .
GND
21 GND GND 0
22 Wideband Level Input pin of wideband Vce Ve
Sensor Input expander rms value 2 X3k
detection circuit.
K\ e
GND
23 Wideband Timing Recovery time setting pin 0.2V 750} Vee
of wideband expandar
rms value detection. %
[ 15pA |
GND
Panasonic
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B Pin Descriptions (Continue)

Pin No.| Pin Name Pin Description Pin Voltage Equivalent Circuit
24 dbx Offset Absorption | Offset absorption pin of Vce Vee
dbx NR output. 2 x
@—' 10k
x Vee
2 GND
25 R Output R Line Out Output pin. Vce Vee
2
A
50
a
GND
26 L Output L Line Out Output pin. Vee Vee
2
a
50
a
GND
27 SAP Carrier Carrier level detection Vee Vee
Detection pin of SAP signal. 2 x
@—‘ 20k
X Vee
28 SAP Noise Noise detection pin of Vee Vee
Level Setting protection circuit against 2 x
SAP operation error. |
(SAP demodulation is
muted at noise detection.) 10k
x Vee

Panasonic
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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