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SPECIFICATION

This specification describes a tuner with QPSK demodulator
and FEC for variable rate digital satellite direct TV receiving.
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SECTION DESCRIPTION SPECIFICATION CONDITION
MIN. | TYP. |[MAX.| UNIT
5. Electrical specification
5-1-1 Input VSWR 8 dB 75 Q
5-1-2 Transmission rate 8 90 | Mbps
5-1-3 Required Eb/No
Puncture rate  1/2 3.9 4.5 dB BER 2X 104 after
Puncture rate  2/3 4.2 5.0 Viterbi decoder.
Puncture rate  3/4 4.7 5.5 Noise BW
Puncture rate  5/6 5.2 6.0 = Bit rate
Puncture rate  7/8 5.7 6.4 x Puncture rate
5-1-5 Image interference EN.D (*3) 0.1 dB
5-1-6 IF interference E.N.D *3) 0.1 dB
5-1-7 3rd order intermodulation E.N.D 0.1 dB Frequencies:
(*3) Fp, *59MHz,
+118MHz

*3: Equivalent Noise Degradation.
Condition: Puncture rate 7/8, Eb/No 6.4dB
Measured on the same input level of a desired frequency and

undesired frequencies.

5-1-8 LO1 phase noise
Offset frequency 1kHz .55 | -45 |dBc/H4 Charge pump currenf
10kHz -80 | -74 D120 4 A
100kHz -105 | -95 (SP5659, Byteb) : 00
LO2 phase noise
Offset frequency 1kHz -100 | -50 |dBc/Hz
10kHz <-100 | -90
100kHz <-100 | -95
5-1-9 LO1 lock up time 100 | ms
5-1-10 Crystal reference initialization time 10 ms
5-1-11 Spurious at RF input -63 | dBm | 950MHz ~
2150MHz
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SECTION DESCRIPTION SPECIFICATION
1. General Specification
1-1 Input frequency range 950MHz to 2150MHz
1-2 Channel spacing frequency 29.5MHz
1-3 Input level -65dBm to -25dBm
1-4 RF input impedance 75 Q
1-5 Loop through output impedance 75 Q
1-6 IF frequency 479.56MHz
1-7 IF bandwidth 55MHz
1-8 LO1 frequency 1429.5MHz to 2629.5MHz
1-9 LO2 frequency 479.6MHz
1-10 12C address SP5659: C2
VES1893A: 10
1-11 Crystal reference frequency SP5659: 4MHz
VES1893A: 90.106MHz
1-12 LO1 step size 125 kHz
1-13 Modulation method QPSK
1-14 Output format MPEG?2 transport stream
1-15 FEC method: Viterbi Puncture rate 1/2, 2/3, 3/4, 5/6, 7/8
Reed-Solomon (204, 188)
1-16 RF Input connector T fe-male
1-17 Loop through output connector F fe-male
1-18 Operating voltage
+ 5V (RF AMP) 5+0.25 VDC
+ 5V(OSC, Synthesizer) 5+0.25 VDC
+ 5V(Others) 5+0.25 VDC
+3.3V 3.3+0.16VDC
Tuning 30+1VDC
1-19 Operating temperature 0 to 60°C
1-20 Operating humidity Less than 80 % RH(at 40°C)
1-21 Storage temperature -20 to 70°C
1-22 Storage humidity Less than 95 % RH(at 40°C)
ALPS ELECTRIC CO., LTD.
APPD. CHKD. IDSGD.
-301A
TITLE j
BSRV2 SPECIFICATION
OCUNMENT NO.
SYMB %;TI\I?O APPD [CHED | DSGD ( 2/ 1 4)




SECTION DESCRIPTION SPECIFICATION

2. Standard test condition Test for electrical specification shall be
performed at following condition unless
otherwise specified.
2-1 Ambient condition Temperature 25°C £2°C

Humidity 65% £ 5%RH
If no doubt on test results,
temperature 5°C~30°C and humidity
45%~85% RH could be applied.

2-2 Measurement to start 30 minutes after DC power supplied..
2-3 Power supply Terminal Supply voltage
LNB Power

+5V(RFAMP) +5VE0.1V
+5V(0OSC,Sinth) +5VX0.1V

+5V(Others) +5V+0.1V
+3.3V +3.3V0.1V
+30V +30V+0.1V

3. Current consumption Terminal MIN. | TYP. | MAX.

+5V(RFAMP) 10 15 20 | mA
+5V(OSC,Sinth) 80 100 120 | mA
+5V(Others) 120 160 200 | mA
+3.3V - 310" | 430" mA
+30V - - 3.2 | mA
*] : Condition 42Mbps, Puncture rate 7/8

*2 : Possible maxmum current
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SECTION DESCRIPTION SPECIFICATION
4. Absolute maximum voltage Terminal Maximum voltage
LNB Power +25V
+5V(RFAMP) +5.25V
+5V(OSC,Sinth) +5.25V
+5V(Others) +5.25V
+3.3V +3.46V
+30V +32V
Logic inputs TTL
Terminal Maximum take off
current
LNB Power 0.8A
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SECTION DESCRIPTION SPECIFICATION CONDITION
MIN. | TYP. | MAX.|{ UNIT
5-2 Loop through specification 950MHz~2150MHz
5-2-1 Output VSWR 8 dB 75 Q
5-2-2 Gain variation -4 4 dB
5-2-3 Noise figure 7 10 | dB
5-2-4 Spurious at loop through -63 | dBm
output
5.2-5 3rd order intermodulation -50 dB | At -25dBm input.
5-2-6 Isolation between Loop
through output and RF input -20 dB
ALPS ELECTRIC CO., LTD.
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6, PLL I2C DATA FORMAT (MITEL:SP5659)

Hex.
ADDRESS 1 1 0 0 0 MA1 | MAD 0 A | Bytel
1 1 0 0 0 0 1 0 2
PROGRAMMABLE DIVIDER 0 | 22 B B ] ] P | 2| A |Bpe2
BEQl O 0 1 0 1 1 0 0 2C
PROGRAMMABLE DIVIDER g | £ 2 A 21 21 21 2] A |Bpes
BEX| 1 0 1 0 1 1 0 0 AC
CONTROL DATA 1 ] 2% 2% | pE| | RR| Rl | RO| A |Byed
1 0 0 1 0 1 0 1 95
CONTROL DATA Ct 0 RE | RTS| P3 |P2/TS2P1/TSIPO/TS) A | Byted
0 0 0 0 0 0 0 0 00
PROGRAMMABLE DATA = (LO1/prescaler)/(comparison freq.)
= (1429.5MHz/2)/(62.5kH)
=11436
=00 010 1100 1010 1100 (17bits)
= 2CAC(Hex)
Prescder division ratio
: PE | Ratio Comment
0 1/1 |LO1:1429.5MH — 2000MHz
1 1/2 |LO1:14295MHz - 2629.5MHz ALPS recemmended
Note:When PE=1, step frequency is 2 times of comparison frequency.
Charge punp curent
Cl [e3) Curent( 4 A Comment
MN | TYP | MAX
0 0 +90 | +120| 150 |ALPS recommended
0 1 +195 | 260 | +325
1 0 +416 | 555 | +694
1 1 =900 | £1200| 41500
Reference division ratios
R3 R2 | RO |Ratio |Comparisonfrequency | R3 R2 | RO |[Ratio |Comparison frequency
with 4MHz reference with 4MHz reference
0 0 0 2 |2V 1 0 0 |Not allowed
0 0 1 4 (1M 1 0 1 5 [800kHz
0 0 0 8 |500kHz 1 0 0 10 {400kHz
0 0 1 16 |250kHz 1 0 1 20 |200kHz
0 1 0 32 |125kHz 1 1 0 40 |[100KHz
0 1 1 64 |625kdt Recommended 1 1 1 80 |50kHz
0 1 0 128 |31.25kHz 1 1 0 160 |25kHz
0 1 1 256 |15.625KHz 1 1 1 320 |125k
ALPS ELECTRIC CO.,LTD.
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7. QPSK DEMODULATOR (VES18934) DATA FORMAT

SADDR[2:0] = 0

Write :
[ S Joxi0] A JOx00 ] A Jindex]| A JRDAT] A | P |
Slave address Sub address

Read :

s Joxi0] A JOx00] A [index] A | S JOx11]| A RDDAT A | P |
Slave address Sub address . Sub address
S:  Start bit
P: stoP bit
A Acknowledge
index : Resister address
Notes :

Need CLB# input for reset VES1893A. CLB#(Tuner #14) input is asynchronous a

nd active low, and clears VES1893A.
When CLR goes low, VES1893A enters its RESET mode and normal operation.
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8, INTERNAL DIGITAL FILTER SETTING

Filter | DFNT AFS | Fo1(=3dB)| Fe2(-40dB)[Symbol Rate Range[Mbaud{ Fs | Fc1/Fs | Fe2/Fs |Symbol Rate/Fs

[MHz] [MHz] MIN MAX [MHz] MIN MAX
1 0 0 180 219 19.8 30.0 90.106 | 20E-01| 3.1E-01 2.2E-01| 3.3E-01
2 0 1 11.7 20.7 150 19.8 90.106 | 1.36-01| 2.3E-01]} 1.7E-01| 2.2E-01
3 1 0 90 135 99 15.0 90.106 | 1.0E-01| 15601 1.1E-01| 1.7E-O1
4 1 1 59 10.8 15 99 90.106 | 6.5E-02| 1.26-01} 8.3E-02( 1.1E-01
5 210 45 6.8 50 15 90.106 | 5.0-02| 7.6E-02| 5.5E-02| 8.3E-02
6 2 1 29 52 38 50 90.106 | 3.2E-02| 5.8E-02( 4.2E-02 5.5E-02
7 3 0 23 34 24 38 90.106 | 25E-02| 3.8E-02 | 2.76-02 | 4.2E-02
8 3 1 14 26 19 24 90.106 | 1.6E-02| 296-02| 2.1E-02} 2.7E-02
9 4 0 1.1 1.7 1.2 19 90.106 | 1.2E-02| 1.9E-02 | 1.4E-02| 2.1E-02
10 4 1 0.7 14 09 1.2 90.106 | 8.1E-03| 1.56-02| 1.0E-02| 1.4E-02

When intemal digital filter is used, BYP is LOW(ADCONF bit 3 = 0).
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SECTION
9. Terminal description
1. LNB POWER (RF INPUT): Power supply input for LNB
2. LNB POWER (LOOP THRU) : Power supply input for LNB
3. GND
4. +5V(1st RF-Amp) : Power supply input for 1st RF amp.
5.N/C
6. +5V (Synth) : Power supply input for LO1 and PLL IC
7. SCL (Synth): 12C clock for tuner PLL IC
8. SDA (Synth): 12C data for tuner PLL IC
9. N/C
10. GND
11. 430V : Tuning voltage input
12. GND
13. +5V (Other) : Power supply input
14. CLB#: CLear VES1893A(Pulled up by 4.7k to +3.3V inside)
15. N/C
16. CTRL1: ConTRoL 1.(Pulled up by 4.7k to +3.3V inside)
17. CTRL2: ConTRoL 2. (Pulled up by 4.7k to +3.3V inside)
18.22k O 22kHz output
19. FEL : Front End Lock. (Pulled up by 4.7k to +3.3V inside)
20. SCI(QPSK) : 12C clock for VES1893A
21. SDA(QPSK) : 12C data for VES1893A
22, +3.3V Power supply input for VES1893A
23. N/C
24, PSYNC : Pulse SYNChro.
25. UNCOR : UNCORrectable error.
26. DEN: Data ENable.
27 - 34. DATA[N] : DATA output bus.
35. OCLK : Output CLocK.
Through pin14 to 35, 100 Q resistor is connected in series except for pinl8, 20
and 21. 0 Q is connected in series on pin 18, 20 and 21.
ALPS ELECTRIC CO., LTD.
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10, 1 Fxample register settings for 27. SMbauds receiving.

Parameter Index |tting(He| R/W Comment
CLEAR 000000{ 0x01 W Default
CARC 000001] 0OxA4 W Recommended by ALPS
CSWP 000010 0x35 W Default
CARINIT 000011 0x80 W Default
RHYC 000100{ 0x2A W Default
AGCR 000101] 0xO0B W Default
BDR _LSB 000110] 0x55 W 27.5Mbauds
BDR MID 000111} 0xC4 W 27.5Mbauds
BDR_MSB 001000] 0x09 W 27.5Mbauds
BDR INV 001001f 0x69 W 27.5Mbauds
VAFC 001010 R Read register
VAGC 001011 R Read register
CONF 001100] 0xCC W Recommended by ALPS
RATE 001101] 0x08 R/W  [Default
SYNC 001110 R Read register
STATUS 001111 R Read register
POLA 010001} 0x81 W Depends on interface polarity
VBER_LSB 010101 R Read register
VBER_MID 010110 R Read register
VBER_MSB 010111 R Read register
CPT UNCOR 011000] 0x80 R/W [When st bit is high, counter is reset
MODE 011010] 0x21 W QPSK, DVB
NTHR, 011011} 0xBO W Default
NEST 011100 R Read register
IDENTITY 011110] 0xDD R Read register
TEST 011111] 0x10 W Default
ADCONF 100000 0x81 W Internal digital filter used
FCONF 100001| 0x80 W AFG Gain=1, AFS=0, DFN=0
GAIN 100010{ 0x00 W Default
CLAMPIN 100011 R Read register
CLAMP1 100100 R Read register
CLAMP2 100101 R Read register
CLAMP3 100110 R Read register
CLAMP4 100111 R Read register
CLAMPA 101000 R Read register
CLAMPMID 101001 R Read register
THRES 1 101010{ 0x00 W Default
THRES2 101011 0x00 W Default
AFCO 110000 0x00 W Default
AFC1 110001] 0x55 W Default
ITSEL 110010/ 0x00 W Default
ITSTAT 110011 R Read register
H22K _LSB 110100/ 0x80 W Recommended by ALPS for 22kHz output
H22K MSB 110101] 0x00 W Recommended by ALPS for 22kHz output

BDR[19:0] = NINT(2”T x SYMBOL RATE x 2"/ 90.106MHz)

BDRI[7:0] = NINT(32 x 90.106MHz / 2" x SYMBI

NINT:Nearest INTeger
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10.2 Example register settings for SCPC recei ving.
@Five 4.42Mbauds signals in 55MHz IF band width

Parameter Index |tting(Hel R/W Comment
CLEAR 000000] 0x01 W Default
CARC 000001] 0xA4 W Recommended by ALPS
CSWP 000010{ 0x35 W Default
CARINIT 000011] 0x80 W Default
RHYC 000100]  0x2A W Default
AGCR 000101] 0x8B W Recommended by ALPS, NYG=1
BDR_LSB 000110] 0x61 W 4, 42Mbauds
BDR MID 000111] 0x47 W 4, 42Mbauds
BDR MSB 001000] 0x06 W 4, 42Mbauds
BDR _INV 001001] O0xA3 W 4. 42Mbauds
VAFC 001010 R Read register
VAGC 001011 R Read register
CONF 001100] 0xCC ) Recommended by ALPS
RATE 001101} 0x08 R/W [Default
SYNC 001110 R Read register
STATUS 001111 R Read register
POLA 0100011 0x81 W Depends on interface polarity
VBER LSB 010101 R Read register
VBER MID 010110 R Read register
VBER MSB 010111 R Read register
CPT UNCOR 011000] 0x80 R/W |When Ist bit 1s high, counter is reset
MODE 011010l 0x21 W QPSK, DVB
NTHR 011011} 0xBO W Default
NEST 011100 R Read register
IDENTITY 011110 0xDD R Read register
TEST 0111111 0x10 W Default
ADCONF 100000] 0x81 W Internal digital filter used
FCONF 100001 0x80 W AFG=[0,1] or [0,0], AFS=1, DFN=2
GAIN 100010] 0x00 W Default
CLAMPIN 100011 R Read register
CLAMP1 100100 R Read register
CLAMP2 100101 R Read register
CLAMP3 100110 R Read register
CLAMP4 100111 R Read register
CLAMPA 101000 R Read register
CLAMPMID 101001 R Read register
THRES1 101010{ 0x00 ¥ Default
THRES2 101011} 0x00 W Default
AFCO 110000 0x00 W Default
AFC1 110001] 0x5%5 W Default
ITSEL 110010 0x00 W Default
ITSTAT 110011 R Read register
H22K LSB 110100] 0x80 W Recommended by ALPS for 22kHz output
H22K MSB 1101011 0x00 W Recommended by ALPS for 22kHz output

BDR[19:0] = NINT(22! x SYMBOL RATE x 2"™/ 90.106MHz)
BDRI[7:0] = NINT(32 x 90.106MHz / 2" x SYMBOL RATE)
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SECTION

DESCRIPTION

SPECIFICATION CONDITION

6.

6-1

6-2

6-4

6-5

Reliability Specification

Heat loading test

Humidity test

Cold test

Life test

Vibration test

Following value shall be
maintained after each
reliability test except for 6.6.
Compared with initial value. With PLL locked

E.N.D 1dB Min. compare with initial value
at BER 2x 10+ after viterbi decoder.

(1)Level samples in 60°C£2°C for 96t 5hours with
standard power supply, then in standard ambient for 30
minutes.

(2)Take measurement within 1 hour.

(1)Level samples in 40°C £2°C for 24X 2 hours, with
standard power supply, then in standard ambient for
30 minutes.

(2)Initial values are measured at standard condition.

(3)Leave samples in 40°C +2°C 90~95%RH for 96 +5hours
then in standard condition for 2 hours.

(4)Take measurement within 1 hour.

(1)Leave samples in -20°C£2°C for 96+ 5hours, then in
standard ambient for 60 minutes with standard power
supply.

(2)Take measurement within 1 hour.

(1)Leave samples for 1000hours in normal ambient with
standard power supply.
Vibration test fixture is used.to vibrate the sample with
Total amplitude : 1 mmp-p
Freq. range : 10 to 55Hz

Freq. consecutiveness : once per minute
Time duration for each three directions : 40 minutes
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SECTION DESCRIPTION SPECIFICATION CONDITION
6-6 Lightning test No defect in operatior] +15kV through 1000pF
and 0 chm to center
conductor
(Performed 3 times)
7. Mechanical Specification
7-1 Output view No defects of wiring, soldering or
assembling. No dirt, rust, corrosion or
foreign materials.
7-2 Appearance structure Dimension and mounting shall as
mechanical drawing.
7-3 Terminal strength Vertical direction : More then 19.6(2kgf)
Folding : Bending left and right up to
45° 2 times should not damage the
terminals.
ALPS ELECTRIC CO., LTD.
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