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What is Satellite DMB ?
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?1d DMB A& 8

024 DMB AIAE AT
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?1d DMB A& 8

= Feeder Link (Ku-Band)

248F: 13.824 ~ 18.849 GHz (TDM), 13.858~13.883 GHz (CDM)
© otgf:12.214 ~ 12.239 GHz (TDM)
= User Link (5-Band)

« otgf: 2.630~2.655 GHz (CDM)

& dSdH
- UEHYE OE/01E5510| 94O F £ (TDM/CDME A £5)
@® A
- 241 TDM/CDM &l &E =114 B &, Gap Filler (TDM)/ 241 J| (CDM)2
S=
@ Gap Filler
= ?d TDMAI S E =410l CDMAIS 2 B8t = =48D[0l S
@® =4

= P4 /Gap Fillertil M S &= CDM!




?1d DMB A& 8

 Block Diagram of System E
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Data RS encoder N Byte Convolutinal Bit o Modulator
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Control uic
Data ; RS encoder Byte Convolutinal
(96,80) g Interleave encoder ”
YW
TDM MUX
T]‘)'M uc o
»
Modulator d

Comb.

—>
—>
—>
V
=
Satellite

12.25~12.75 GHz

Direct Amplifying GF

Receiver

Frequency Conversion GF

\ 4
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DEMOD

>
>
TDM ° CDM
DEMUX | ° | Modulator
>

7 soo|A grer



?&d DMB MODEMS| =&
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Requirements of S-DMB
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Requirements of S-DMB
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Requirements of S-DMB

O dole &= A-IHIA
&

SEZ 1) s = 58582 FIHMA ABIA
: m%,O#%EQE,DIMXHEH%*S NES
d HBHIA =

3} X} O j}u/\ﬂ
® Z0A sl 2O

=2t U0l ABlAZ2] ==

OII

AIE =3
ol BEole
St=2: 3000 2| Walsh codeAl=

= 2 =: 2301 2] Walsh codeAtE
Q JI& MBIA0 st &ds2tE

©® ?d DMBAl S 2F 2HE e MEH| (C/)
HEIOICIH &= AIAHAILF

@ HICI2 MHIACI HICIL2 QUL MS?
ES= AMNS KAHAIZE

SEEEC

= 23dBO0| &t

2t XA A2 +40ms O] LA
11t 2t Gap Filler2 SH2 M2 SZAIZFS
O HSHEHUMAM Id REO A E 2 23.5ms Al A

—/ =

2 XIAI21D] 2ot
Z

=
Al
12

7 soo|A grer



Specification of S-DMB

024 DMB &4 HE 7™
Q=

®UIL/HICL 2535
S HICIQ Al ot 2 D2E
* ISO/IEC 14496-10 (MPEG-4 Part 10), ITU-T Rec. H.264

= QULLYS B €12 S
« ISO/IEC 13818-7 (MPEG-2 AAC)+SBR

- Ussh g4
© O+E35teAl ISO/IEC 13818-1 (MPEG-2 System)

 MHIA &2 (SI)H2l: ARIB STD B10
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- [RUs CEgaT2 0 26 el 252 91610, XS
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Specification of S-DMB

= Ad EE=, A= & AL S A BHS1 A S =1+ ol & &

A= 50ppm

= Al HYI[2] B H HIELEE2 Rec. ITU-R BO.1130-42] J| &=
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= ISO/IEC 10646-1 (RLIZE)2 KSC-5601(2& S 25)2 2 2 &
INEZ

[
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Specification of S-DMB

¢4 DMB &2 0| He+A
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Specification of S-DMB
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Specification of S-DMB

 Physical Layer
©EE MAHUSB
* MPEG-2TSE 0I85t01 &

Sync

1 Byte 187 Bytes

MPEG-2 transport MUX packet

@ TS stream / CDM modulation

= JEsd TSIzl =22 2 Uset =AM
CDM Modulator

\ Packet A \ Packet C \
/ (CDM n) channel \
Packet A | Packet B | Packet C | Packet D ‘ ‘ Packet A | Packet B

/ Receiver
‘ Packet B ‘ Packet D ‘

(CDM n+1) channel

Transmitter
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Specification of S-DMB

 Physical Layer

S ASAALE EEL

RS Encoder Byte Convolutional
Control Data, Etc ——»| (96.80) > Interleaver Encoder g

RS Encoder . Byte .| Convolutional N Bit N

Payload Data — | (204. 188) Interleaver Encoder Interleaver

Modulatec
RS Encod Byt C lutional Bit o Slgna'
ncoder N yte N onvolutiona - ! » Modulator
Payload Data ——» (204, 188) Interleaver Encoder Interleaver

RS Encoder Byte Convolutional Bit

Payload Data ——»| (204, 188) g Interleaver Encoder a Interleaver

T

Pilot Symbol
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Specification of S-DMB

 Physical Layer
@ Data Spreading

Data n

Walsh code

Serial
to
1/Q

No. n

Pseudo random

sequence

QPSK
Mod.

|

Carrier

Data n+1 —»|

Walsh code

No. n+1

19

Modulated
Signal
E—

Multiplexer
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Specification of S-DMB

 Physical Layer

% CDM Modulator
= Spreading code: 64 walsh, 2048 PN code
= PN generator

1 0 1 0 0 1 0 0 0 0 0 1

TX1HX2—>X3—>X4—>X5—:“):IX7—>X8 X9 +—— X10 +—— X1 X12

G(X)=X12+X1+X8+X%+1

= Rate: 256Kbps = (spreading)—>16.384Mcps
= Pilot channel power = 2 x Broadcast channel power

20 7 soo|A grer



Specification of S-DMB

 Physical Layer
@ Walshwgode

: 0xFFFFFFFF FFFFFFFF W22: 0x3C3CC3C3 3C3CC3C3 Wd4: 0x0FFOOFFO FOOFFOOF
W01: 0x55555555 55555555 W23: 0x96966969 96966969 W45: OxASDAALEA SAALEAAL
W02: 0x33333333 33333333 WW24: 0xFFO000FF FFOD0OFF W45: 0xC33CC33C 3CC33CC3
W03: 0x9999999% 99999999 W25: Dx55AAAALS B5AAAARD W4T 0x69966956 96699659
W04: 0xOFOFOFOF OFOFOFDF W26: 0x33CCCC33 33CCCC33 W48: 0xFFFF0O000 DD00FFFF
W05: OxASASASAL ABABABAS W2T: 0x39666599 99666699 W49: Ox5555AAAA AAAASSEE
W06: 0xC3C3C3C3 C3C3C3C3 W28: OxOFFOF0OF OFFOFOOF Wh0: 0x3333CCCC CCCC3333
WOT: 0x69695969 69696969 W29: OxAS5A5AAD ASSALAAS W51: 0x99996666 66669999
W08: 0x00FFOOFF DOFFOOFF W30: 0xC33C3CC3 C33C3CC3 Wh2: 0x0FOFFOFD FOFOOFOF
W03: 0xAABBAALS AABBAARS W31: Ox69569669 69969669 Wh3: OxABABLABA BABAABAS
W10: 0xCC33CC33 CC33CC33 W32: 0x00000000 FFFFFFFF Wa4: 0xC3C33C3C 3C3CC3C3
W11: 0x66995699 66996699 W33: OxAAAAAAAA 55555555 W55: 0x69699696 96966969
W12: 0xFOOFFOOF FOOFFOOF W34: 0xCCCCCCCC 33333333 WhE: 0x00FFFFO0 FFO00OFF
W13: 0x5AAL5AAL SAASEAAL W35: Ox66666666 99995999 WET: OxAASE55AA S5AAAASS
W14: 0x3CC33CC3 3CC33CC3 W36: 0xFOFOFOFO OFOFOFOF W58: 0xCC3333CC 33CCCC33
W15: 0x96699669 96699669 W3T: Ox5ABABABA ABABABAS Wh3: 0x66939566 99666699
W16: 0x0000FFFF DDOOFFFF W38: 0x3C3C3C3C C3C3C3C3 We0: 0xFOOFOFFO OFFOFDOF
W17 OxAAAABSLE AAAASRES VW39: Ox96569698 69696969 WE1: 0x5AABASEA ABBABAAS
W18: 0xCCCC3333 CCCC3333 W40: 0xFFO0FFO0 00OFFOOFF W62: 0x3CC3C33C C33C3CC3
W19: 0x66669999 66669999 W41: Ox55AA55AA AABBAARS W63: 0x96696596 69969659
W20: 0xFOFO0OFOF FOFOOFOF W42: 0x33CC33CC CC33CC33
W21: Ox5ABAABASL BABAALAS W43: 0x99669566 66996639
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Specification of S-DMB

 Physical Layer
® Bandwidth
= 25MHz
® Polarization
= LA YU A EI (et=: RHCP, € =: LHCP)
- RAZHD: AEED HEEI (AME DB AS)

@ Chip Rate: 16.384MHz
@ Processing Gain: 64
@ Pulse Shape

= RRC (Square-root raised cosine) Filter
* Roll-off factor: 0.22

2 7 soo|A grer



Specification of S-DMB

J Responses for different roll-off factors

H(f)=1for|f| <fy(1 - a)

Sk

g - lel])

J" for fy (1 — a)< |f| < £x(1 + @)

o

H(f) = 0 for |£| > fiy (1 + a),
where

fy = SR R?s 15 the Nyquist frequency and o 1s the roll-off factor.

2T,

2 7 soo|A grer



Specification of S-DMB

d Pulse Shaping

Rectangular PN code waveform

AnFEA nn e N [N

JF  dub U Lgg 1L U Wy ull

0 8 16 24 32 40 48 h6 64
Shaped PN code wavefarm
; n 1
1 %Un n A ﬁ

f nﬁu, Al ﬂ
T
LT,

e

0 8 16 24 32 40 48 56 64
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Specification of S-DMB

 Physical Layer

@ Signature/Spreading Sequence
= 64 Walsh code

= Truncated M-sequence of 2048 length

* By truncating M-sequence of 4095 length (using 12 stage LFSR)
* Japan (1/2) & Korea (2/2) share one ‘0" padded 4096 sequence

@ CDM Channel

= 64 Possible Walsh code
* 30 CDM Channels are multiplexed to achieve stable reception (Korea)

* 23 CDM Channels are multiplexed to achieve stable reception (Japan)
@ Symbol Mapping
= QSK (BPSK)

25 7 soo|A grer



Specification of S-DMB

d Channel Coding

@ Error correction code

= Concatenated coding

* Outer code: shortened RS (204,188) code
<Mother Code: RS (255, 239) code >
Code generator polynomial: ~ g(x) = (x + A0) (x + A1) (x + A?)...(x + AL,
where A = 02h
Field generator polynomial: ~ P(x)=x8 + x* + x> + x2 +1

- 51 Byte (Information) shortening
* Inner code: convolutional code (K=7)

Punctured
—mp» D D D DI—» D D Convolutional
Code
C1 P1
S S + -+ > .

26 7 soo|A grer




Specification of S-DMB

= Puncture Table

e C1 X1 X2 X3 X4 X5 X6 X7 X8 X9
2538 Co YI Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Punctured| O O O O O O O O O
Pattern O @] (@) O (@) O (@) (@] (@)
1z P1 X1 X2 X3 X4 X5 X6 X7 X8 X9
Po Y Yz Y3 Y4 Y5 Y6 Y7 Y8 Y9
Punctured| O O (@) (@] (@) (@] O O (@)
Pattern (@] x (@) x (@) x (@) x (@)
23 P1 X1 Y3 X4 X5 Y7 X8 X9
Po Y1 X2 X3 Ys X6 X7 Yo
Punctured| O @] x @] (@) x (@) @] x
Pattern O x O O x ©) O x O
3/ P1 X1 Y3 X4 Y6 X7 Y9
Po Yo X2 Y4 X5 Y7 X8
Punctured| O O x O x O O x O
Pattern O X O X O @) X @) X
5/6 P1 X1 Y3 Y5 X6 X8 X10
Po Y1 X2 X4 Y6 X7 X9
Punctured| O O O O x O x O O
Pattern (@] x x x (@) x O O x
7/8
P1 X1 X3 Ys Y7 X8 X1
Po YI X2 X4 X6 Y8 X9
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Specification of S-DMB

d Channel Coding

@ Interleaving
= Byte-wise interleaving

Sync word route
Sync word route 0 yia i}
/ /r .
1 1 11
—]17=M | .
T —— : s | ——— kel
position 1 byte per
_‘/ o 12 ' poation | Y1 hi7x3 o
_ 3 3 3 9 |
H 1733 e | y / [ ﬁ‘.-':.-:z | =
o 1|:| 1':]
______:__ L 1T=M[—#
! e LSS 11 11=1-1
— /( 1?:{*.11 y | » M
FIFO shift register
Interleaver |=12 De-interleaver |=12

2 7 soo|A grer



Specification of S-DMB

d Channel Coding

@ Interleaving

= Byte-wise interleaving

204(= 12 x 17) Byte

412 Bvte -

r r
t t LA + l-- t
L el Tolal = F 7 u* H

1

] I

U 12x17 xll—lli}lc Delay
: 1

-1

1
1
| - T |
I R S 2 x 17 x 3 41 Byte Delay
: T T | '
| | “emaol T2 172 - 1 Byte [felay
I I Ted ] ;
: ! :"‘--...___‘12 x]17 x 1 - 1 Blyte Delay
v ¥ : I v
P
Fav.a

I Syne Byte of TS Packet
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Specification of S-DMB

d Channel Coding

@ Interleaving
= Bit-wise interleaving

0 0 0 0
e — 50xm -
1 1
b——-- 17xm o 1 1
o 33xm 0
2
2 2 2
AR 34xm "0 o——— 16xm
] 3
3 3 3
S m al o— 49xm o0
o | 4‘349 49 49
33xm =2 47xm
49
50 50 50
DT 50xm ] o o
Interleaving Deinterleaving

%0 7 soo|A grer



Specification of S-DMB

d Channel Coding

@ Interleaving
= Bit-wise interleaving

51 x 34 xm bits

4 >
- Sl 17 xmbits -
> 51 x 1 bits -
51 bits
" ul = h, /f // //
Vi V4 Fdd
N y /4 yi4 y/4
i "‘“--._“"u- i /2 /4 7
""‘--.._‘ ""' - 1
-------- I
51 x 17 £ m Bit Delay A i
1 1 ‘\:::-""-- T ----- 1 1
! : N ; :
i I I sy p e 01 x 34 xjm Bit Delay
51 xm Bit Dt]d"v T ~ I e
// T, A —
// S yr4
Fid 7’ Fid

31

7

) stojo| A g her



Specification of S-DMB

O Channel Coding

@ Bit-wise interleaving

= Interleaving Mode (default: — _ _ _
.. Position | m (interleave size) | Delay time
position=5)

* canrecoveruptol.2s 0 0 Os
blackout of the received 1 53 0.264 s
signal

e 2 109 0.543 s

= Bit-wise interleaver memory
is usually implemented with 3 218 1.086s
SDRAM at demodulator 4 436 2.171s
5 654 (default) 3.257 s
6 981 4.886 s
7 1308 6.514 s
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Specification of S-DMB

d Frame and Super Frame
@ Pilot Channel & Broadcast Channel

. 1 superframe = 6 frames = 76.5 ms
< 1 frame = 12.750 ms N
o 250 us
PS D1 PS D2 PS D50 PS D51
Frame Frame Frame
Walsh O Nec. 0 Nc. 2 Nc. 2
Walsh 1 408 Byte 408 Byte 408 Byte
® & & O & 5 0 05 ¢ 00 0 0
PS: pilot symbol (32 bits) - BPSK
D1: unique word (32 bits) - BPSK
D2: frame counter (32 bits) - BPSK

D3~D51; control data, etc. - QPSK

3 7 soo|A grer



Specification of S-DMB

d Frame and Super Frame

@ Synchronization at Receivers

1. Slot synchronization
By PS detection: All “1” pattern for PS

2. Frame synchronization
By unique word detection (D1): “01101010101101010101100110001010”

5. Superframe synchronization

By using frame count (D2): Represented in 4 bits and repeated 8 times

125 us

»

D2

0

1

Frame Count

Frame Count

] ] L

Frame Count (0000,0001,0010,0011,0100,0101)

34

7

Frame Count
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Specification of S-DMB

J Pilot Channel

@ Data Structure
= D3~D26, D27~D50

Identifier Payload Data CRC Check Bytes of RS code
1 byte 77 bytes 2 bytes 16 bytes
D3...D22 (D27...D46) D23...D26 (D47...D50)

® Gap Filler ID
= D51
= Repeated Gap Filler ID transmission every superframe

3 7 soo|A grer



Specification of S-DMB

1 Pilot Channel
@ Pilot Data Configuration

250 ps

12.750 ms

T

v

PS

DI | PS | D2 |PS | D3 |PS| D4 —— PS |D40| PS |D50| PS | D51

/

Y

L
>

<

/ / / y
| D1 | D2 —{ D22 | D23 —{ D26 | | D27 | D28 |— D46 | D47 | D50 | D51 |
\..* L.

> > < > > >
88 bytes (data) 16 bytes 80 bytes (data) 16 bytes 4 bytes
(RS parity) (RS parity) (data)

PS: Pilot symbol (32 bits)

D1: Unigue word (32 bits)

D2: Frame counter (32 bits)

D3 to D50: Payload data and RS parity (each 32 bits)
D51: Data (32 bits)

% 7 soo|A grer



Specification of S-DMB

d Pilot Channel
@ Payload Data

Starting CDM
Channel Number

N CDM Channel
Control Data

N+ CDM
Channel Control

N+9 CDM
Channel Control

Reserved

(1 byte) (7 bytes) Data (7 bytes) Data (7 bytes) (6 byte)
77 bvtes
{a) CDM Channel Control Data
Interleaving Puncturing TS 1D Reserved PID Minimum Yersion PID Maximum
Mode Process Number
Mode
(4 bits) (4 bits) (16 bits) (3 bits) (13 bits) (3 bits) {13 hits)
4 >
7 bytes

(b) Individual CDM Channel Control Data

37
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Terminal for S-DMB

dS-DMB =& )] Jl= 14

Broadcast Channel Decoding / SI, ECM, EMM, ete.
| Bit De- |yl Viterbi Byte De- [ | RS Decoder > Transport
Tuner H Interleaver|” | Decoder Interleaver (204,188) Stream
Audio
oL ™ Decoder ™
- : , De- :
COM } Broadcast Channel Decoding #N / Service Data ' MUX scrm;blcr" MUX
Demod Broadcast Channel Decoding #M / Service Data ! Data
Receiver . o ‘ ! Decoder
Input Bit De- Viterbi Byte De- | I RS Decoder|{ 1
P i Interleaver[™| Decoder || Interleaver ™ (204,188) (1 3 g
i
.
Y’ i Pilot Channel Decoding
Tuner Viterbi Byte De- | RS Decoder| Control Receiver
g Decoder at Interleaver > (96.80) Data Control

38
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Terminal for S-DMB

dS-DMB =& )] Jl= 14

v Antenna

stab 2
Multimedia o
RF H/W PMSB Chip = o =K
Decoder =5 S
\/ (IF HW) Chip
1/0 )

SXES

GlolE
; ; Decoder

Diversit i
y Smart Card Memory CA Chip (PC,PDAS)
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Terminal for S-DMB

QS-DMB S| LR E X =258 X2 322 -4 0

o 4

Z2EMNC
ey .
! .|  Down Converter - CDM R FECS :
T ”| De-mod ”| Decoder i
! Its
I |
O 4
MPEG-2 TS EPG, J|=20I0IH
CA | DEMUX »|Decoder, BML 22t X

— | De-scrambler

O ]

CA Module

v
for
0
i

»
' a
I
e e e e e e e = 1
Ly R e
2SAHAES !
» k=3 I o =
I 1
. _
> DE0ORNEYEH
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Terminal for S-DMB

d Requirements (Decoder chip)

@ ITU-R BO.1130-40{l Al & 2| 5t= CDM Demodulator, Bit De-
interleaving, Viterbi Decoding, Byte De-interleaving, R-S
Decoding= =i ot 0f OF FLF.

@ 8 E 412 2| Chip Rate2 16.384Mchip/secOlH clock frequency
= 16.384Mhz0| C}.

21210 MHE 2 Walsh CodeZ #=2&IH, S A0 MelJts & ME
== pilot ChXE & =2 501 IH E 0l &k X| & 6k OF et Lt.

@ 2t THE E Symbol rate2 256Ksymbol/secO| C}.

@ AGC Range : 60dBO| &}

@ AFC Tunable Range: 2.6425GHz+6.5ppm(Min)

@ Receiving Filter: Square root raised cosine roll-off filter (Roll-off
Factor: 0.22)
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Commercial Chip - Toshiba

1 Decoder LSI
& TC90A82XBG (C2) chip / (C3) chip

Tuner
TA1374FLG Decoder LS| (C2)
TB1292FLG TC90A82XBG AV Decoder Speaker
. LNA v ADC || Roll-off Filter De-mux Stereo | :<] _lﬂ,.'
o Mix g | ADC || Matched Filter MPEG4 DAC :
ADC De—spreader dﬂer T
, . LCD
N. ADF Rak_e bl Decoder | [*|Graphic *Cﬂntr{:ller_'@
De-interleaver ;
DAC
LMNA .
Mx | VQ | |4 |DAC g .
DAC FEC DRAM Display
[

|
\'“:”' 128M/25EM
16.354MHz SDRAM

P4

controller Memory
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Commercial Chip - Toshiba

U Interface between RF Tuner and C2 LSI

g J |
> - ': [ 1 Input AGC
' RF1 1; 1 Input Control 1
AFC F

-<7 AFC Control
w
T H—eim e

v
R F Tuner C2 LSI

1 Baseband Input Signal(I1.Q1,12.Q2)

i 1) Signal Type : Analog differential

( 2 ) Input signal Level o S00mVp-pMax)

2 . A G C Control Output Voltage

i 1) Signal Tvpe : Angzlog Unbalanced Voltage

{ 2 ) Veltage Range o 005~24V

( 3 ) Contorol Direction  :  AGC voltage max, RF gain Min

3 . AF C Control Output Voltage

i 1) Signal Type : Analog Unbalenced Voltage

{ 2 ) Veltage Range o 005~24V

i 3 ) Control Direction © AFC voltage Max. RT tuning frequency Min
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Commercial Chip - Toshiba

O General Feature

@ Chip rate: 16.384 M chips/sec

@ Symbol rate (per CDM channel): 256 K symbols/ sec

@ Number of channels: 5 channel (pilot 1ch + broadcasting 4 ch)

@ Diversity: 2-diversity

@ Number of fingers (per CDM channel) : 12

@ Error correction : Viterbi decoder (4 bits soft decision)
Reed-Solomon decoder (pilot/broad)
bit/byte deinterleaver

@ Host interface: 16bit bus IIC bus interface

@ ADC: 6 bit, 4 channels

@ AFC and AGC: 10 bit DAC

@ Input clock: 16.384 MHz £30ppm accuracy

@ Package: P-TFBGA 241

@ Power: 680 mW (Typ.)
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Commercial Chip - Toshiba

d Block Diagram

8
> TSDAT

> TSCLK

> TSENA

TSSEL

MCLK16M

Y

Y

MCLK32M

CDM FEC
AAIP N
AAIN e > BIT DE-
AT : PATH SEARCH INTEEJIE‘%AVE
AID > ( )
AAQIN >
CDM DEM #1
AAIZP > VITERBI
AN "| aD > CDM DEM #2 DECODE
AAQIP 4 CDM DEM #3
AAQZN > A0 > CDM DEM #4 IN%’YI;TRII:_EDE\}E
CDM DEM #5
AFCA < DA | AFC REED-SOLOMON
DECODE
e oA e INTERLEAVE
N B AGC
RFAGCT <
AGGC2A < DA |«
RFAGC2 <
ANT1_ON <
ANT2_ON <
RESET >
GATEDIC >
PLLPASS >
q PLL EC IF
CGCKA6I >
CGCK160 <

£
ra

.
e
3=

45

DATA =

CLK
lICAD
lICA1

HINT <T—

Y

CARESET
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Commercial Chip - Toshiba

d CDM
@ A/D Converter: 65.536 MHz (4 over-sampling)

@ Resolution and Bit format: internal or external 6 bit (2’s
complement or offset binary)

@ RRC filter: role-off factor 0.22

@ AGC: 10 bit DAC (control period: 250us)
@ AFC: 10 bit DAC (control period: 250us)
® Matched Filter: 4096 steps

@ CDM decoding signal: 5 channels

® Unique Word Detection

@ Diversity: 2 antenna diversity
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Commercial Chip - Toshiba

d FEC
@ Bit de-interleaving: support de-interleaver mode (0~7)
= External SDRAM (128Mbit or 256Mbit)
@ Viterbi decoding
@ Byte de-interleaving
® Reed-solomon decoding
® BER measurement
@ Pilot channel data receiving
@ Broadcasting channel - Data multiplexing (TS interface)

cHs | TS5 1 I TS5 2 —
CH | TS4 1 | TS4 2 — _
cH3 | TS3 | | TS3 2 — uprex |
cH2 | TSz 1 | TS2 2 —
|::>\ Ts21 | Ts31 | Tsat1 | Tss1 | Ts22 | Tsa2 | Ts42 | Ts52 |
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Commercial Chip - Toshiba

O HostI/F

@ (16bit bus I/F or) I2C I/F (pin select)

@ Command input from Host and Status/Data output to Host

@ 12C function available
= Slave function (in standard or fast mode)
= Sub address is 1 byte
= 1 byte read/write, n byte read/write

(a) 1 byte read-access

| S Stave-address W A Sub-address A S Slave-address R A Read Data/A P |

(b) 1 byte write-access

| 5 Slave-address W A Sub-address A Wnte Data A P

(e) Multiple-byte read-access

| 5 Slave-address W A Sub-address A 5 Slave-address R A Read Data A Read Data/A P

(d) Multiple-byte write-access

| S Slave-address W A Sub-address A Wnite Data A Write Data A P

S: Start. A’ ACK (= 0). JA: No ACK (= 1), P: Stop
W: Write (= 0), R: Read (= 1)

48
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Commercial Chip - Toshiba

dTSI/F
@ Serial

Past Time flow
* Future

TSCLK
(1.024MHz)

ITSENA \ / \
TSDAT% (0.7) K (0.6) X X XHB?.HXHB?,GJ (0.7) X (0.6) E

.
>

Invalid
Meaning of denctation
(0,7} Oth-Byte (1st Byte), 7th Bit (MSE) data
(187,0): 187th Byte (Last Byte), Oth Bit (LSEB) data

ITSENA

TSDAT | CH4-TS % CH&-TS % CH2-TS % CH3-TS ?//; CH4-TS % CH5-TS % CH2-TS

1504 12 1504 125 1504 12 1504 12 1504 1258 1504 12 1504

MNumber is the count of TSCLK
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Commercial Chip - Toshiba

dTSI/F
@ Parallel

Past Time flow
» Future

TSCLK
(128 kHz)

TSENA  \ /T \
tsoarZ0 o N N X Yes X e Y2772 0 N f-

[7:0] < >

Invalid

Meaning of denotation
0: Oth-Byte (1st Byte)
187: 187th Byte (Last Byte)
ex: 0x47 TSDAT[T:0]: 8b 01000111

ITSENA

TSDAT | CH4-TS % CHE-TS % CH2-TS % CH3-TS % CH4-TS % CH5-TS % CH2-TS

168 1 168 16 1858 1 168 1 168 16 1858 1 168

Mumber is the bytes of TS
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Commercial Chip - Toshiba

 RF control I/F
@® AFC

| output Vi p !input
RF input Quad-
Vas detection
W
Q output P Qinput
r
Vi
Quasi-synchronous s ADC Pilot ch
detection decoder PLL
* y
Af calew. A
AFC | v
AFC
PLO |e ngo <Control voltage DAC |« AFC calcu. VCTCXO —— AFC control
Vee= cos{(w +Aw)t +6}

Vi=cos{w_ + a)

Vi=sinfdwt+6-a)
Vg =cos(dwt+0-a)
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