Expander TDA6200, MC44130 (TY45018, MC44130P, TY45013, MC44131P) zu TDA9852H

[2C-Daten des TDA6200

- INL XX

SLL {
I Start | Clock ] | Dot Tmnﬂﬂ ]E

fSUSTA Set-up ime (start)
rDsTA Hald time (start)
fraGH Pulse width (clock)
fLial Fulse width (clock)
PSUDAT Set-up time (data transfar)
FHoDAT Haold time (data transfer)
fsUBTD Sel-up time (stop)
e Bus free ime
tF Fall tire:

i) Rise time

The listed timas are referenced fo the V'« and Vu values.

Software
The following data format is used:
1) Chip Address

Ms8 LSE

1 0 0 a 0 1] o RW ack,
M5B will be transmitted first
RW=0 IC in the receiving mode

2) Data Byles with Sub-Addresses

a) Velume
MSB L5B
1 0 W05 VD4 V03 VDE VD1 VoD (left) +
1 0 MIE V14 W13 V12 W11 WD (right)
The two bytes are always transmitted in successive order
V=5=MSB
V=0=L5B
1 o [} 0 0 0 0 ¥] min. volume
1 0 1 1 1 1 1 1 max. wolurme
b) Tone
MSB LSB
1 1 x HV H3 H2 H1 HO +

1 1 X ™ T3 T2 T TO

The two byles are always transmitted in successive order
HV ar TV are sign bits

HIor T3 = MSB

HO or TO = LSEB
i 1 x 4] 1 1 1 1 min, treble or bass
1 1 X X 0 '] 0 ] linear treble or bass
1 1 X 1 1 1 1 1 max. treble or bass



Software

c) AF set byte

MSE LSB
0O 0 Ml M?Z Chi/2 RK Phys OQ-5Bw

b1 =1  Muting far AF output

mA1 =0 AFON

M2 =1 Compulsory mona (via 4 level ling)

M2 = Standard operation for identification signal decoder

Chi/2 =0  During dual audio mode, channel 1 at AF output

Ch1/2 =1 During dual audio moda, channel 2 at AF outpul
(only active with dual avdio via 4 level line or during SCART playback
and Khit = 1)

RK =1 Space sound ON;
TV operating mode: QOuasi-stereo during mono and dual audio or stereo
basewidth expansion during stereg transmission - automatic switch—
over via 4 level line
SCART playback mode: stereo basswidth expansion ON

Rk =0 Sterso basewidth expansion and quasi-steree OFF

Phys =1 Physiological volume control QM

Fhys =10 Physiological volume control OFF

O-SBw = TV aperating mode: Quasi-sterao and stereo basewidth expansion ON

SCART playback mode: stareo basawidth expansion ON
O-SBw =0 Cuasi-stereo and steres basewidth expansion OFF

d) SCART set byte

MSB LSB
o 1 S5C  Sch  Ch X X x

SC =1 SCART playback mode; SCART input connacted with AF output

s5C =0 Standard operation

Sch =1  Switching output ON {open collector)

Sch =0 Switching output OFF {output can e.g. be used for switch—over from
recording to playback mode in the video section)

Ch =1 Playback of SCART dual transmission; channel selection via Ch1/2 bit
for AF output

Ch =0 AF output operales in steres mode. Playback of SCART steren (moano)
transmission.

Note:

The AF section is auiomatically contralled by the 4 level line. Compulsory mono M2 is
given priority. After Power-ON-Reset all latches are set at 0 (volume min., fone linear, . . .};
only the function O-5/Bw is set at 1.



Software

3) Transmission Mode
requires new chip addreassing with RAW bit = 1.
MSB LsB

3t D x X X X X X
S5t D

1 1 Decoder recognizes mono

o 1 Decoder recognizes stereo

1 0 Decoder recognizes dual

0 0 Does not ocour (intemally suppressed)

The transmission function is not required for the operation of the IC. Instead this function is
used to inform the pC about the status of the ideniification signal decoder to enable
additional functions.

LED Driver

TV oparating mode:

4 level ling Ch1/2 bit LED 1 LED 2
Mong X OFF OFF
Stereo ¥ OM ON
Dual lu] OM OFF
Dual 1 QFF O

SCART playback mode:

SC bit Ch bit Ch 1/2 bit LED 1 LED 2
1 0 X oM ON
1 i [ oM OFF
1 1 1 OFF O

[2C-Daten des MC44130

All tests used the circuit in Figure 2. The following conditions are assumead, unless stated otherwise.

- 1% accuracy resistors; resonator Murata CSB437F2 (fs=427 kHz, fp=464 kHz, Cstat at 1 kHz = 630 pF,
Rs= 3000 Vpp = 12V, T, = 25°C.

— Va amplitude is 500 mV rms, Va frequency is 1 kHz, Vr amplitude is 400 mV pp, Vr frequency is 1 kHz,
Vp frequency is 54.6875 kHz with or without amplitude modulation,

= \alues for subaddress, data and read bits are stated as hexadecimals,
— Treble/Bass: flat = subaddress 05 data 88.

= Volumes HP & LS : Maximum = subaddress 01, 02, 03, 04 data 00.
— K1, K2 Set-up: Mid range = subaddress 00, 07 data 20.

- Demute, matrix option 00, no special effects = subaddress 06 data 00
= When switches are not mentioned, they are considered to be OFF.

— Pin 22 is not connected or is connected to Pin 20,

IDENTIFICATION (See figures 3,4,5)
Aead status byte code 01 — AM modulation frequency = 117 Hz

code 10 — AM modulation frequency = 274 Hz



VOLUME CONTROLS

Left and right outputs may be balanced at any level to within half the step size by independent control of left/right
attenuators.

HEADPHONE (See figures 6 and 7)

For these volume control tests, left and right channels are at the same setting. Subaddress 06 data 01, 52 = 4.

T

Characteristics Symbol P"m Tut Conditions Min | Typ | Max Uniﬁ .
Step size from step 0 HPSS |5, 15, | Subaddr, 03,04 Data n — Voutin) 0 25 4.0 dB
to step 25 (understocd 16 | Subaddr. 002,04 Data n+1 — Voutin+1)
as decimal values) HPSS=120 log (Vout{n)\outine 1)1
Depth from step 0 HPDP |8, 15, | Subaddr, 03,04 Data 00 — Vout(00) 85 | B0 70 dB
to step 25 16 | Subaddr. 003,04 Data 19 — Vout(19) | | i
HPDP=120 log NWoutiDVout{13)

Depth at step 30 HPDP |5, 15, . Subaddr. 03,04 Data 1E — Vout{1E} | BOO i dB

| 16 | HPDP=120 log VoutiO)Aout{1ENI | | |

LOUDSPEAKER (see figures B and 9)

For these volume control tests, left and right channels are at the same setting. Subaddress 06 data 01, 52 = 5.

Characteristics Symbel| Pin I Test Conditions Min | Typ | Max Units
Step size from step 0 | LS55 |6, 17.| Subaddr. 01,02 Data n — Voutin) 0 126 | 25 dB
1o step B0 (understood 18 | Subaddr. 01,02 Data n+1 — Vout(ns1) |
as decimal values) LSS5=120 log (WoutlniMNeoutin+ 1)
Depth from step 0 LSDL |6, 17, | Subaddr. 01,02 Data 32 = Vout(32) 55 | BD 70 dB
| to step 50 18 | LSDL=120 log (MoutiDiVout(32)0 i
Depth at step 62 LSOL |6, 17, Subaddr. 01,02 Data 3E = Vout(3E) !
18 | LSDOL=120 log (MoutlDiNout(IEIN 65 dB

K1, K2 SET-UP CONTROL (ses figures 10 and 11)
S2=2, 33=0N, 54=0N; Vout is measured on pins 7 and 8 for K1 and K2, respectively.

This set-up control may also be used 1 equalise gains in dual languesge made

Characteristics Symbal| Pin | Test Conditions Min | Typ | Max | Units
Coniral ranga SUD | 2.3,7| Subaddr. 08, data: 05
| 8 | Subaddr, 00, 07, data: 3E, Voun{3E}
Subeddr. 00, 07, date: 00, Veutidg
| SUD = 20 logiVout{3E N ot (0001 5 45 | 55 dB
Step size K2 55K2 | 2.3 | Subadde 06, data 05
8 | Subaddr. 07, data: 00 ... 3F 4] o1 oz dE
Slep sie K1 H5K1 2.3 | Subaddr. 06, data: 05 |
| {7 | Subaddr 00, data: 00, 02 ... 3E o 02 | 04 dB
| Sterec separelon set-up | SUSM | 23,7, | Subaddr. 0B, data: 0D
| a1 K1/E2 mid. 8 | Subaddr 00, 07, data: 20
Vouth on pin 7, VoulR on pin B
SUSM= 120 logVoutLIZ0WWout RIZONM | 4D - dB

Stereo separation set-ug | SUSQ | 23,7, | Subaddr, 06, data; 00
optimired 8 | Subaddr. 00, data; 20 |

Subaddr. 07, data: n
L SUS0= 120 logioull inVoutR 200N a0 &0 - dB




DE-EMPHASIS

| Characteristics Symbol| Pin | Test Conditions Min | Typ Max Units
| Deemphasis | DMP | 23,7| VpeB0 mV rrms, S1=0N, 52=1.2, '
8 | 54=0N, 55=0N. Subaddr. 08,
data: 05, Vout measured on pin 7.8
DiAP=
120 log Wowti200Hz) Vaart] 10kl 98 [103*| 108 dB
* Corresponding 1o B0Us time constant (+47%; 46 5us, 53.5us)
TREBLEFBASS (See figures 12 and 13}
Subaddress 0f, Data = 01, 52 = & Flat condition definition = Subaddress 05, data = B8 —» Voutf
[ Charactaristics | Symbol| Pin | Test Conditions Min | Typ | Max | Units
Flat condition variation BS5L From 100Hz 15 10kHz 2 dB
Treble & bass range
Range a1 100 Hz BRAH |17,18| BRH=
20 log (WoutlEEINout f} — max hass #13 +16 | +18 dB
| BRL 17.18| BAL= |
| 20 ko MoulEVaUL ) —vinbass | 18 | 16 | A3 | dB
| fange 8110 kHz | TRH [17.18| TRH=
20 by WoullEBWout f} = max Treble «13 =18 +18 dB
TRL [17.18] TAL=
20 leg Woutl181out f) — min Treble | <18 18 13 di
Manirrwrn deviation DEV Trable and bass min...max -4 4 dB
at ¥ kHz ralated 1o
flat condition |
i Step =ze 5T Except for the 2 first and 2 last steps o - 4 4B
SPECIAL EFFECTS 52 = 4
PSEUDO-STEREDQ
Charactaristics Symbol| Pin | Test Conditions Min | Typ | Mox | Units
Frequency for 180° FREQ | 5,17, Subaddr, 06 data 22 !
ohase shift 18 | Input frequency Va for phase shift !
of 180° betwean Voul on pin 17,18 1.2 126 | 14 kHz
respacively.
Arnplitude PSA | 598 | Subaddr. 06 Data 02 : VoutN
Subaddr. 06 Data 22 : Vo5 o1 ng di
PEA=DD lag (VoutPSA outhil
VAR Far frequencies up 1o 15 kHz in di




Extra-wide

Subadde. 06 Date 00

"Fva=300Hz

Subaddr, DB Data 10
" Fya= 300 Hz

-52=4 putput g 17 WI0ONL -52=4 gutput pin 18 : VhelR
-52=5 putput pr 18 WI0OMA =52=5 gutput pin 17 : VhpAL
"Fva=1kHz *Fyam bz
-52=d output pin 17 VouthL -52=4 output pin 17 Vour LL
-52=5 output gin 18 VoutMiR 52 =4 output pin 18 ; VoutlR
-52=5 output pin 17 ; VoutRL
-52=5 output pin 18 : VoutRR
Characteristics Symbol| Pin | Test Conditions Min | Typ | Max unn-_|
Diract Gair laft LLA 58 | LLA=0outlLAautNLi=100 1a 120 13AD L W I
17,18 | |
| Diract Gain Right ARE 58 | ARE=0VoutlRRA\outMAL 00 1o 1270 | 130 [
|
I Left to Fight CC LRC 56 | LAC=0outN AxVoutl /) 48 . [is] L
| 17.18| =10V outNLxVoutRR)
|
| Rightta Left CC ALD | 58 | ALD=MeoutbLsoutRLE an | 54 | g0 W,
1718 | =10 MauthFxVoutlLy
High Pass filar HLPR | 56 | HLPR=20loglifoutl Rx\300MLY 28 3z 36 dB
| 17,18 WoutNL\VhoLRD
High Pass fitter HFRL | 86 | HPRL=23og!outRLA00MNRY 28 az 36 df
| 17,18 | NMoutNAxvhpRLY

Extra-wide and pseudo-stereo

Fva = 1kHz; Subaddr. 06 Data 00, S2=4, cutput on pin 17:VspML,

52=5, output on pin 18\WsplA

Subaddr. 06 Data 30, S2=4. output on pin 17 : VsplLL

| Charscteristics

Symbal|  Pin

| Left 1o Right &C
|

Rigghit 1o Laft CC

RLBT

LRBT |5.8.17,18

6,6,17,18

Test Conditions

and output on pin 18 - VspLR
52=5, output on pin 17 : VspfiL
and output on pin 18 - VspRRA

 Min Typ | Max | Units |

LRBT=1 ﬂﬂmeﬂa.'h'!qﬂ_HJ.f[‘J:pNLx\f;pRRr

ALET=1000soNLspALMWspMR=spL L

32 | a7 | a2 % |

a2 a7 42 1 W%




Insertion gain/loss

LIC is defined by LIO = 20 log (Vourind. For matrix options 00 1o 04, 52=2,4,5 and S3=0N, S4=0N
For matrix options 08 to OF, 52=1.2,4.5, S4=0N. For matrix options 47 10 4F, 52=3,4.5. Ses also Tabla 1

Charscteriatica | Symbod | Pin Input | Owtput Miin | Typ Max | Units
c:';m‘ st Lo 23 r.1rj'1:1 Mazsix cpticns =03, 04,05, 06,08,
11,12 HIF1 B | 3 4B |
17,18 LS i dit
15,16 HF [ = 1 a8
Warrie eprieng = 07, OF | |
1112 HIFI 2 |2 a® |
1210 L8 = [ 1 | @ |
16,16 HP -4 5] R
A)i mainx aobons 30 10 OF)
TE SCART -1 ¥ 4B
i AR
WA
1.3 HIFI {matres agtian=47_aF) 'l o 48
1778 L5 imainx ootion =t 7.aF) -7 | 3 i
16,06 | HP |mairx cobon=2437 4F] | -3 a3
| 8 SCART Imatric ophon=47,4C 40,45, £F) 1 &
BE SCAAT |
HIFI imarix option = |
ha 00,01,02,08, 05,04 0C 00, 0E, 48, 40, 4E). { = &1 = |
LS (mavix cpnicn = |
1118 00,07,02.08, 08,04, 0C,00,0E, 4C, 40, 41, | ] 4 o
HF imatiiz oo = I a |
| 1518 00,07,02,08,09,04,0C,00,0E, 4C, 40, 4E] | 4 | k. <8 [
CROSS TALK
Eh r Symbol| Pin | Test Conditions Min | Typ | Max | Unia
Cross talc XTLK | 2,34 | 52=1,23 45 S4=0M, S5=0M.
5.6, 7.8l Far all switching madnx options :
11,12 | XTLE= 120 log MWoutiisll
| 15,18 B0 . di
178 |
DISTORTION
Charactariatics Symbol| Pin | Test Canditions ‘Min | Typ| Max | Units
Distortion DIST | 2,3 | For all selected matric options, 3
4 | DIST is defined for esch output by
6.6 | DIST=100 X {narmftan whose Viat is
7.8 | measured on the output comesponding 0.3 0k 3
11,12 1o the selocted input |ses 52 and the 04* %
16,18 switching matrix table 1} with a low |
| 17,18 pass filier a1 16 kHz and Viarm is
| maasured on the same output with a
| high O band pass filter from 2 kHz to
15 kiHz. |
* Depending on matix option
GLITCH
| Eharactoristica Symbol| Fin | Test Conditions Min | Typ | Max | Units
Glitch on outputs GLU | T811,| SE=0N, usa o firsi arder BC high
whan charging 1218, | pass filar with a frequancy cut-off of
yohume control 146,17, | abowt 10 Hr as par Figura &,
i 18 | Far the ficst four steps - - 5 ™ pp
Far the nexl lour staps - - 3 i pp
For the remaining steps - - 1 m\V pp
DC lewel change whan 7811, - - 1an Ll
charging rmatrix cptian 1215,
1617,
1B




Symbal

Charscteristies Pin | Test Conditions ) Min | Typ | Max | Units
Aralayg Greund WAGD | 1,43 | Wpind0-ikd— 150 |
Paledsation * Wiin 14 R n2 0= pind b-Yes -y e | s 7 | w
Pin 1 and Bin 12 hawa to bo sonnoctod | |
trgrthanr
Inout Qutout WPOL | 23.4 | Force WAGD = Wod'2 on pin 1 and pin B | [} T W
Palarizatien * B.6 | 13 snd measure VPOLINl an aach | |
78 | irout and output pin. 1
11,12
16,14
17,18
Input and Output Forca ping 1 ard 13 1o VAGD = Vadi?
impedance ForcR tasted @in 1o VPQLIND 0.7 W ard
AL e SHrce curnant Kinl
L] 2F | MR = ORI ] kil
R a8 Rk = 0K 150 L]
GRS | T | SRSme0 1 excep for msea 03 1 o
i and 48,
i OFA | 11,92 ORAdik=D. 1M FLL) o
VE, 16 = ) 200 o
17,48 4 L LT -
Halea MEET 7,8 | ES—OM, Dunchaicth 3016 kHa 1D nY g
11,13 | Mariz aptinn Gt
1R 1A| tnpeik K1 ar K9
MEMRA | 1718 Mariu antian Dual ar Mionoone Bicse u 120 i 4 Prva
sieraa Input K1 ar K2
HLMS Cutput LS - S0 - WY ree
input Mono or SCART
MNOBAS Output SCART & Input Mono ar - =] - uV rms
Cutput HIFVHP & Inputs MonoSCART |
BWCT Output LS wolctr sten 34 5 - W rms
Cutpet HP wodedn) step 12 | |
FEHH FSHH | 18,16, SE=LN, Yout measured an aach |
Hower Supply 1418, cutpud FSHH = 20 Iog Wauiivr |
Aejectian | ]
- " Ear R s e 102 |
. i
PSAR PESRAR | 161€  SE=-0N, Vout measured an aach |
Prwer Supply 17,18 cutpu PSAR = 20 log Wawvi |
Ampootan ki)
- For LS oulputs 10 12 4B
- Far othar aulputs 30 -0 dE

* This test measurarment & done directly on the device without amy eemal wiring and hardware, apart from a
shoit circut betwaan ping 1 and 13

Nata: output drive capabaity, whan using the application circuit of Figure 18, is 1vpp on 10 k0 for all outputs.

MICAM Transmission

1T HICAM transmiseon aceurs, the decader and de-emphasis are switched off, and the NMICAM dacoded signals
ara directly routed 1o the switching matrix.

Switching Matrix isee Table 1}

This salacts the recaived and decoded mana, stereo, dual sound signals, or SCART nputs and switchas them
to gng or more of the cutputs, Selecton s achieved by means of the IIC Bus interface.,

For driving VCAs and HIF| 3815, the signal is rowted directly 1o the respective oulpats, Input from a SCART can
be routed to loudspeskers andfor headphones, while another SCART can record the broadcast in prograss,
[Caution: input frarm a SCART cannot be routed to the SCART outputs)

Alist of possible inputiowput combinations s shown in Table 1. Figura 15 shows the differant routes from the

InpUES 1 1he sutpats,



Table 1. SWITCHING MATRIX

[ SELECTION | HEXA Input Ident Culgut

CODE CODE[MONGD] K1 | K2z | BCART | Code| LS HF SCART Mote

b efgh Plote A L A L R L R L R

0 000 a0 = L R o [eR LR | L R

0 L0 | m i oz | m |11 | L R

0o 0z —  lLsR| R} 1® 2° o 17 1® e 20 L R

000 03 1= - |l Rm| LR |MmM|l 2z

0000 it} S i % ol L R L R L R

o001 0% B i 2 _ i | 2z 2 1 1 1 o3|

00110 06 & 1 2 SRR [ I T (N B 22 |1 2

00111 o7 o 1 » 3 5 10 11 11 11 3

Q000 08 _ 1 2 L A° 10 L® R® L* R* 1 2 |

01001 [} i 1 2 1= 10 | 2* 2° 1t qe 1 2| |

01019 o | 1 2| v ||| e |1 o2 |

01011 []=] e 1 2z = < i 2 2 1 1 2 2 |

0 1100 o i M L re | oo [Leme | LeRe | Mom 1|

a11in oo _ ] _ b o 0o A b LA MoM 1 |

o110 0E = [*] - 1% o 0 | o Lt r ol o | 15 R I 1

01111 foF | = |} | _ - _ | oMM MM MM 3

10111 47 Kn _ = _ _ _ win Min P Bl P B a

1110 4 kAn i at L= R® o L R* L R® Py Mn

11101 ab | mMn | _ _ 1= oz | 171 | Ma

{11110 4E Mn | _ £ | L L ik 1= 17 | 2 7 | Mn Mn

i_1 1 I 4F Mn | — | - _ _ _ | MnMn | Mnbdn | Mo MR 3
BUS CONTROL

The Sterectons 1.C. s dugitally controlled by using the MOTOROLA tevo wire serial bus (IIC compatiblel. & simpla
descripbon |5 gven in appendiz &, with emphasis on the word strecture, The MOTOROLA Bus electncal
specifcaton i@ ghen n Figure 19,

Detads of the Sterestons Bus nperation are as follows:

* The chip address is 1 000 000 Y, where Y is readfetite bit (RAN,

* There are B subaddresses avadable to control volumes, treble-bass. set-up and decoder-
de-praphasis swatching, and to select switching matrx options

* Twa flag bits representing the actual sound mode can be read by the mastar.

Table 2 shows function subaddresses and data definitions. Some communication protacols to be used folloe,



Table 2: STEREQTOME M-Bus Protocol (Motg: X = Don’t carel

Function Subaddress [ Data
Level Setug Ki KAXHXDO0 | iNote )
Decoder & Deemphasis Switch |
Lenval Sat-ug K2 00111 SO0 gain == X111111
Wolume, ket speaker OO0 HON0000<= voluma ==¥XX111111 {Nate 2
Wolunms, right Speaker OO0 000000 valuma ==3XX111111 (Mote 2
Volume, left headphone MO0 000000 volume =xX111117 {Mote 2
Violumse, right haadphons CC0000 W000000= volune ==X1171117 {Mote 2
Troble/Bess MOS0 OO0 2w trhile == 17103000
MO000000 = Bags =300 1110
| Flat responge 10001000
f Salaction matrix OOO110 Mute 1 ;0 X000
+ Special Effects Man mwsted 1 QMO0
Special Eflects WXOO0XCK No special effact
103 Peaudo starao
| 0 0N Extra-wide steren

H11¥p000 Both effects

| Matrix Salect xhsefgh (See Table 1)

Mota 1: Level set-up K1 + decoder & de-amphasis dats XX12345Y, & B-bit word.
The word Xx00000¥ corresponds to minimum gaim (0.707x).
The waord XX 10000 corresponds to midrandgs gain {1.0x}
The word XX11111¥ corresponds to missimum gain (1.414x)
IMPORTANT: Bt Y = 0 awstches ON decoder & de-emphasis; BitY = 1 switches it OFF.

Naote 2- Performance (s guaranteed anly betwean:
HXO00000 and XX110010 for LS
HA000000 and X1 1001 for HP
Eee also Figures 161019

Communication Protocols
-Write one Byte
&T& | Chip Addreas Ack Sub-addrens | Ack Dein | Ak | &70
(0 | (SeeMate® | 10I0111] TN 5TA

Note 3: The acknowiedge flag s composed of one bit, and is ganeratad by the MC24130, which pulls down the
data line during one chack pulse see Appendix Al

kit N Bytes
51A | Crep aodr, | Ack| Sub.aodr | &ck| Datal Ack s:..mu—.| Ack | Data 2 Ack| STO
e ARERRT [ARINEN IRTINION FLLLIIE 5TA
- Read Status Byie Ack. for byte n
STA | Chip oddr, | Ack| Datain | STO
TELELL DY [NERARRE | STA
S With X ¥
o 0 MOND
0 1 STERED
Xy 1 0 DUAL LANGUAGE




