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DVB-S2 NIM

FTS-260 Series

Description: The open DVB-S2 standard for advanced modulation [8PSK and 16APSK modulation

1. General Specifications of RF Tuner.

and DSS specification

with LDPC/BCH Forward Error Correction], as well as legacy DVB

1-1 Receiving Frequency Range 950~ 2150MHz
1-2 RF Input Impedance 75Q
1-3 Channel Selection System Built in PLL
1-4 RF input Connector F Type ( Female )
1-5 PLL Step Size Depending on PLL Setting
3.3V : 3.3Volt, DC +5%
1-6 Operating Voltage
1.3V : 1.3Volt, DC 5%
Min. Typ. Max.
17 Current Consumption in 3.3V 170mA
Tuner Part
1.3V 140mA 385mA
Operating: -10C to 70C
1-8 Temperature
Storage: -20C to 105TC
Operating: less than 85%
1-9 Humidity
Storage: less than 90%
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2. RF Electrical Specifications
Optimal Test Condition: 1. Supply Voltage: 3.3V + 5% DC, : 1.3V + 5% DC

2. Ambient Temperature: 25C +5 %
3. Ambient Humidity: 65% +1 0%

Specification
No Item Condition
Min Typ Max Unit
2-1 Input Level -65 -25 dBm
2-2 VSWR 2 3
2-3 Noise Figure 5 dB RF=Maxim Gain
2-4 IP3 +5 +15 dBm
Dynamic voltage
2-5 85 dB
Gain range
Local Oscillation
2-5 Signal leakage at RF -80 -70 dBm 950 ~ 2150 MHz
Input Terminal
- DC Supply 3.3V 3.20 3.30 3.40 Volt 3.3Volt
Voltage 13V | 1.25 1.30 1.35 Volt | 1.3Volt
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3. 2-Wire Control Interface.

The device is controlled by a 2-wire bus. There are two 2-wire bus slaves on the 2-wire bus, on= is a synchronous slave

to access the demodulator registers, and the other is an asynchronous slave to access the tuner registers which can be
configured regardless of the effectiveness of the master clock and the sleep mode.

The frequency of the 2-wire bus is up to 400 kHz or potentially faster (the maximum is (system clock / 16)). The
demodulator's 2-wire bus address is {1101, 0, ADDR_SEL1,1, 0} (i.e. D2H or DGH) ioi write and {1101, 0, ADDR_SEL1,
1, 1} (i.e. D3H or DTH) for read.

Refer to Figure 1 and Figure 2 for the details of 2-wire bus read and write operations.

Figure 1 . 2-wire Bus Read Operation
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Figure 2. 2-wire Bus Write Operation
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4. Frequency Synthesizer Control.

There are three registers that determine the output frequency of the synthesizer. two feedback division ratio registers
and one reference division ratio register.

The output frequency of the synthesizer (f,.) is calcuiated by the following equation:

| (1024 + Nonf yeai
86 (8 + Mpy)Lpyy
Where,
[ xtar 18 the crystal oscillator frequency in MHz;

Noyy is the division ratio of the feedback divider, which is a decimal value set in Tuner Reg.
PLL_NDIV1_EXT[11:0] (27H & 28H) or PLL_NDINZ2_EXT[11:0] (29H & 2AH);

Mp v is the division ratio of the reference divider, which is a decimal value set in Tuner Reg. PLL_REF_DIV[4:0]
{b4~0, 36H); and

L, is a division factor selected by Tuner Reg. LODIV_MODE1_EXT[2:0] (27H) or LODIV_MODE2_EXT[2:0]
(29H).

The setting of these registers are based on the following calculations:
M _ d fxfaf
biv = Foun [—-—-—-—-1 MHz]_a
I fose 21550 MHz, then Ly, = 2;
If 1550 MHz > f .. = 1000 MHz, then Lpy, = 3;
If 1000 MHz > f_ .2 950 MHz, then L= 4;

Now = f&&-x Lmv.x 8+ MHW:I— 1024
fxral'

5. Environmental Specification.

- Operating: -10C to 70C
- Storage: -20C to 105C

6-1 Temperature

- Operating: less than 85%
6-2 Humidity
- Storage: less than 90%
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6. Electrical Specification of The Channel.

- Test Condition : DVB-S2 8PSK, 1550MHz, -45dBm, Roll 0f=0.25

Eb/No Threshold
Performance
(Viterbi BER

less than 2x10e-4)

Eb/No Threshold
Inner Code Rate Comment
Performance
2/3 5.5dB
3/4 6.8 dB
2 <Fs <45 Msps
5/6 8.2dB
8/9 9.7 dB
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7. Register Summary.

7-1. Tuner Register Map.

Reaist Bit Name
gt | adar
T B 5 4 3 2 1 ]
CTL_O ooH Z2WIRE_SLAVE_ADDR[E:0] SOFT_RES
ET
CTL 1 01H CHIP_ID&:0]
CTL T 07H EXT SLEE|EXT CAL
PEB 3¥5 | WAKEUP
XPD O 10H CKDINV_XP ADC XPD
D EXT EXT
XPD_1 11H DMPLL_XP
D EXT
DMPLL O | 18H DMPLL Dl
W _FB[&]
DMPLL 1 | 16H DMPLL_DIV_FB[7:0]
PLL 1 ZTH LoD MO LODN MODE1 _EXT [2:0] PLL NDMN1_EXT[11:8]
DE EXT E
M
PLL 2 28H PLL NDIV1_EXT[7:0)
PLL 3 29H |PLL_NDIV LODIN MODEZ2 EXT [2:0] PLL NDIWZ2 EXT[11:8]
EXT EN
PLL 4 2AH PLL_NDIVZ_EXT[7:0]
PLL_16& 36H PLL_REF_DIV4:00
RF_IF 0 |5AH RF_GAIN_ RF_GAIN_EXT[3:0] (Write) /
: EXT EM RF _GAIN[3:0] (Read)
RF IF & [5FH IF GAIM E IF GAIMN EXT[3:00 (Write) /
XT EN IF_GAIM[3:0] (Read)
BBAGC 7 | TEH DRV GAIM[S: 0]
BBAGC B | 77H BBGAIN_BBAGC[3:0]
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7-2. Demodulator Register Map.

- Common Register Map.(For Boss DVB-S & DVB-S2 unless otherwise indicated.)

Reaister Bit Name
Ng'me Addr
T 6 5 4 3 2 1 G
CTRL 0 | 0OH CHIP ID[5:0] W RST
CTRL 1 | D1H CHIP VER[T:0]
CTRL 2 | 0oZH CHIP VER[15:8]
CTRL 3 |03H | LCK SRC SEL[1:0] |LCK POL |2 WIRE R 2 WIRE REP TM[Z:0]
EFP EN
CTRL 4 | 04H 1% CLK_ | SLEEP
1N NMD
CTRL 7 07H |DEM GLO | DISEQC
BAL RST|GLOBAL
RST
CTRL & |08H | BLIND OVE_MD 2 WIRE
SCAM EM SLAVE EM
CTREL_12 [0CH AFC BYP [IQ_IMPAIRIG IMPAIR
TR _BYP | BE BYP
CTRL 13 |0DH |52 FEC L 52 HEADE| CRL_LCK | TRL LCK |AaGe LC
CK R_LCK K
GRIC_CTREL| 10H |OLF_GPIC| GFIOD _IM |GFIOD_DA MERR_GPI| GFIO1 _IM |GFIO1_DA
0 0 SEL OUT_SEL TA O1_SEL |OUT_SEL TA
GPIC_CTREL| 11H |ITLOCK G| GRIOZ_IN |GFIOZ_ DA
1 PIOZ SEL | OUT _SEL TA
GPIO CTRL| 12H ITLOCK G OLF GPIO|MERR GPI
2 PIOZ IN 0 IN 01 IN
MPEG DRI | 20H | MSYNC DRIVER[1:0] |MERR_MVAL DRIVER| MDATA DRIVER[1:0] | MCLK DRIVER[1:0]
VER [1:00
CTREL_14 | 20H [TUMER 5L |DEEC_0OU Doy LDPC_CLK MPEG_OU
AVE ADD| T EN |o7 ExcHA| OFF T EM
R NGE
DCEM_3 | 4DH 1Q_SWITC
H
CCl_2 |56H CCI_BYP
TRL_1 | 6&1H SYMB_RATE[7:0]
TRL_2 |62H SYMB_RATE][15:8]
EQU_ 0 |76H |EQU_BYP ROLL_OFF_FTR[1:0]
CRL_O |7DH CRL_LCK_DET[7:0]
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R:gi:t;' Addr Bit Name
7 6 5 4 3 2 1 0
CRL_1 |7EH| coONST_MD[1:0] [s2_PILOT_| CODE_RATE[3:0]
MD
CRL 11 |88H PHASE NOISE[7:0] (Read Only)
CRL_12 |89H |s2 sPEC_ _ PHASE_NOISE[11:8] [Read Only)
INW
SNR 1 |8CH . S2 N_POWER([5:0] (Read)
SNR 2 |8DH $2_N_POWER[13:6]
SNR_3 | 8EH S2_POWER_IND[&:1]
FET_1 | 91H - FET_LENGTH[1:0] FET_OML[4:0]
FFT_5 95H |FFT_TUNER_OFFSET B
[9:8]
FET 6 | 96H FFT_TUNER_OFFSET [7:0]
FET_7 | 97H - FFT_SNR_THR[3:0]
FET 9 | 9oH _ FET_FLAT FFT_FLAT_FTR[5:0]
_EN
DISEQC_0 | AOH DSEC_TONE_FREQ[7:0]
DISEQC_1 [ A1H | DSEC_RC |DSEC_RD| DSEC_TRAN_LENGTH[2:0] |DSEC_SWI|DSEC_LNB_CTRL_SE
V_EN Y TCH L[1:0]
DISEQC 2 [ A2H | DSEC_OUT MD[1:0] | DSEC EN |DSEC IN_|DSEC RC |DSEC OLF|DSEC LNB|DSEC VO
VELOP_EN| SEL V_ERR _EN LT_SEL
DISEQC_3 | A3H DSEC_MSGO[7:0]
DISEQC_4 | AdH DSEC_MSG1[7:0]
DISEQC_5 | ASH DSEC_MSG2[7:0]
DISEQC_6 | A6H DSEC_MSG3[7:0]
DISEQC_7 | ATH DSEC_MSG4[7:0]
DISEQC_8 | A8H DSEC_MSGS[7:0]
DISEQC_9 | A9H DSEC_MSGH[7:0]
DISEQC_10| AAH DSEC_MSG7[7:0]
DISEQC_11|ABH | DSEC_PA |DSEC_PA | DSEC_PA | DSEC_PA | DSEC_PA |DSEC_PA | DSEC_PA | DSEC_PA
R_ERR7 | R_ERR6 | R_ERR5 | R_ERR4 | R_ERR3 | R_ERR2 | R_ERR1 | R_ERRO
MCUC_0 |BOH PROG_DATA[7:0]
MCUC_1 |B1H - PROG_DATA[13:8]
MCUC_2 | B2H : MCll_qlTrSTA
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Register Bit Name
Ngme Addr
T i 5 4 3 2 1 0
SYS 9 COH | AT_DECI_ DECI_SEL[2:0] ~ LPF_SEL[2:0]
SEL
FOR_2 EAH CI_DIV_H[1:0] CI_DIV_L[5:0]
WALID_FRM_CNT[7:0] (Read, when bit 4, FEH=1)
FOR_3 EBH PID_FILTER_EM[15:8]
WALID_FRM_CMT[15:8] (Read, when bit 4, FEH=1)
FOR_4 ECH PID_FILTER_EN[7:0]
FOR_5 EDH PID_FILTER_TABLE[7:0]
FOR_B EEH |HOLD_FR |CLR_FRM_| REFRESH PID_FILTER_TABLE[12:8]
M_CNT CNT 47
FOR_T EFH FRM_DIS_GAIN[3:0] PID_FILTER_TABLE_INDX[3:0]
FOR_D FOH |S2_MPEG_| CKOUT_P | SYNC_PO | VAL_POL | ERR_POL | NP_SEL El_EMA CI_EN
OUT_MUX oL L
TOTAL_FRAME_CNT[7:0] (Read, when bit 4, FEH =0)
FOR_1 FEH |QPSK_R_E|FRAME_S |PID_FILTE | READ_CN CI_DIV_H[52]
N PEED_AUT| R_MD T_OUT
O

TOTAL_FRAM_CNT[15:8] (Read, when bit 4, FEH) =1

-10 -
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9. DISEqC™ Configuration Flow.

—— IsDiSEqQC interface ready? M
-—"-—-.____\_ Bit DSEC RDY([ATH) =07 "

Iy
Set tone frequency.
Bits DSEC_TONE_FREQ (ADH) = 45H
Set bit transmission format.

1. Bit DSEC SWITCH (A 1H) = 0, the fransmission of binary 0 iz adive dunng 22 pulzes,
than 11 inadive pulzes.

2 Bit DSEC_SWITCH (A1H) = 1, the fransmission of binary 0 is adive during 33 pulsss. |
Config DISEqC output mode
Bit DSEC_OUT_MDf1 0] (A2H) = 00H

" Choose DISEQC signalling mode.
| Bits DSEC_LNB CTRL_SEL[T-0] (ATH) __ —

[ 1
Continuous mode Tone bust mode DISEqQC mode
DSEC_LNB CTRL_SEL[1:0]= 00 DSEC_INB CTRL_SEI1:0] = 01,10 DSEC_LNB_CTRL_SEL[10] =11
Start transmitting. ' Start transmitting. ' Write message (up to 8 bytes).
Bit DSEC_RDY (ATH) =0 Bit DSEC_RDY (A1HI = 0 | Registars DISEQC_ 4 to DISEQC_ 10 (A3H ~ AAH)

Set transmitting message length.
Bits DSEC_TRAN_[ ENGTH[Z-0] (A1H)

| |Enable receiving (if needed).

Bit DSEC_RCV_EN (ATH) = 1

Start transmitting.

- N Bit DSEC. RDY [ATH) =0
Software resatl <. Transmitting completed? — i
or force bits "Bt DSEC_RDY back b 02~ ol
DSEC_OUT_MD[1:0] (A2H) t o T
- _‘IOHEI I 1o e —— Transmitting completed? ———— N
1 l T _BitDSEC RDYback b 07—
v i
(End) \E
Ny A N T
End ——=—_Require LNB to reel_i?'_‘_‘_:-
1~f
Delay 300 ms.

Read the length of the receiving data
fom Bits DSEC_TRAN_LENGTHI2:0] (ATH).

A J

Stop receiving.

Bit DSEC_RCV_EN [ATH) =10,
Read received data
from registers AIH-AAH.

L » End

S

-11 -
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10. Block Diagrams.

RF IN
O——¢—>» HPF —>» 2-WAY  —p M?_?E}E?goo
(e
LNB_A Power
A A
RF Out
O-= PAD ol ~ ol gl o
IR R ERE:
o 15| 8] | =| o] S| & &
LNB_B Power v v v v v v
3.3Volt O—» To QPSK & 8PSK

Demodulator
1.3Volt O——p
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11. Pin Description.

Pin No Pin Name Description

1 LNB_B LNB B voltage supply. Please ground it with a 1nF ceramic cap.

2 LNB_A LNB A voltage supply. Please ground it with a 1nF ceramic cap.

3 1.3V +1.3Volt supply for LINK IC.

4 3.3V +3.3Volt supply for LINK IC.

5 NRESET Reset signal for demodulator, active at low level.

6 22KHz 22KHz Signal output.

7 SCL Serial programming interface clock.

8 SDA Serial programming interface data.

9 DO Transport stream parallel data output O or Serial data output.
10~15 D1~D6 Transport stream data output 1-6.

16 D7 Transport stream parallel data output 7 or Serial data output.

17 MCLK Transport stream clock output.

18 VALID Transport stream data valid signal output.

19 ERROR Transport stream data error signal output.

20 SYNC Transport stream data sync byte output.

-13 -
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12. Application circuit.
RF OUT RF IN
LNB_B Power
O Py
1
T 1nF
LNB_A Power B
O Py
1
1nF
€L O 1 LNB_B 2 LNB A
3.3Volt o A70UF
1.3Volt o " -0 5 3 1.3V 4 33V
Ll I 22KHz Output
470uF oo -
I I RESET > (g 5 nRESET 6 22KHz
SCL —»umm 10P
SDA < == i »() 5 7 SCL 8 SDA
10P —— — -
l l e é) 9 MDO 10 MD1
.
—— a0 é> 11 MD2 12 MD3
e
To MPEG e é) 13 MD4 14 MD5
Decoder - -
- e %> 15 MD6 16 MD7
.
- e %) 17 CLK 18 VALID
.
— e ;> 19 ERROR 20 SYNC

-14 -
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13. Outline Drawing.
13-1. Vertical Chassis Type.
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13-2. Horizontal Chassis Type.
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14. Reference drawing (PCB Layout)
14-1. Vertical Chassis Type.
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14-2. Horizontal Chassis Type.
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15. Electrostatic discharge.

15-1 Test.

Each front-end must be capable of normal performance after following tests:

ESD TEST (HBM)

Test is performed with a voltage discharge From a 150 PF capacitor over a 330Q) series

Resistor in the discharge path. There is a direct connect between the test probe head

and the unit under test , using the test points and conditions detailed below:

® Test to pins 1 through 28
4 successive ESD discharges of £2KVDC between each pin and the front—end frame.
15-2 Handling.
Anyone handling a front —end must wear a properly grounded anti —static

Discharge bracelet to minimize ESD damage.

16. Heat load Test.
® Measure the DUTs at room temperature
® |oad the DUTs into chamber of the following conditions
Temperature: 60°C
Period: 160hrs
17. Cold Test.
® Measure the DUTs at room temperature
® | oad the DUTs into chamber of the following conditions
Temperature: 60°C Period: 160hrs

-19-




[T FINETECH DVB-S2 NIM FTS-260 Series

18. Thermal shock.
® Measure the DUTs at room temperature
® | oad the DUTs into chamber of the following conditions
Temperature: -40C for 60 min
T l
110 for 60 min
Period: 24 Cycle

19. Humidity load test.
® Measure the DUTs at room temperature
® | oad the DUTs into chamber of the following conditions
Temperature: 60°C
Humidity: 90%
Period: 96hrs

20. Products Numbering System.

Model Name RF In RF out Chassis Remark
FTS-260Vb F Connector F Connector Vertical

FTS-260Hb F Connector F Connector Horizontal

FTS-261Vb F Connector No Vertical

FTS-261Hb F Connector No Horizontal
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