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刊号         PRODUCTS SPECIFICATION

PRODUCTS 

SPECIFICATION

         MODEL：TCL2002N-6A

NAME OF PRODUCT: Multimedia Tuner

System:  NTSC




WRITTEN：




CHECKED：




APPROVED：
HUIZHOU TCL KING HIGH FRENQUENCY ELECTRONIC CO., LTD


HUA YU RD., NO.75, ZHONGKAI HIGH-TECH DEVELOPMENT AREA, HUIZHOU, CHINA
TEL：（0752）2605175        FAX：（0752）2609658   

                                                                    E-mail：yinguilian@tclrf.com
1. SCOPE

        This specification applies multimedia tuner: TCL2002N-6A.

2. TYPE

  2. 1Channel coverage

VHF  Low  band： 2 to I            

            VHF  High  band：7 to W25            

       UHF  band：W26 to 69
2. 2 Receiving system:  NTSC


2. 3 Intermediate frequency:

Picture carrier:  45.75 MHz

Color carrier:  42.17MHz 

Sound carrier:  41.25MHz

  2. 4 Antenna Input Impedance: Unbalanced 75Ohms

  2. 5 Output Impedance:  Unbalanced 75Ohms

  2. 6 Band Change-over system:  Digital change by PLL IC

2. 7 A DC-DC converter is built tuner section to provide the tuning voltage, 

thus making only 5V device.

3.  PIN DESCRIPTION

	SYMBOL
	PIN
	DESCRIPTION

	VT
	1
	Tuning voltage (display)

	VCC(BTU)
	2
	Supply voltage tuner section +5V

	SCL
	3
	I2C bus serial clock

	SDA
	4
	I2C bus serial data

	AS
	5
	I2C bus address select

	NC
	6
	Not connected

	SIF OUT
	7
	Second IF Sound out

	VIDEO OUT
	8
	Composite video base band signal out

	VCC(BIF)
	9
	Supply voltage IF section +5V

	AUDIO OUT
	10
	AF sound out


4. RATING AND TEST CONDITION

4. 1 Standard Voltage and Current

VCC (BTU):  5V±0.1V    75mA±10mA
VCC (BIF):    5V±0.1V     60mA±10mA
4. 2 Operating Voltage

VCC:    5V±5% DC

  4. 3 Operation temperature:  -10℃to +60℃
  4. 4 Storage temperature:   -20℃to +60℃
  4. 5 Standard Test condition

Ambient Temperature: 15 to 25 ℃
Humidity:    45 to 70% RH

4. 6  I2C Chart
Table 1 I2C-Bus data format (Write Mode)

	BYTE
	MSB
	DATA BYTE
	LSB
	COMMAND

	Address byte
	1
	1
	0
	0
	0
	MA1
	MA0
	0
	A(1)

	Divider byte 1
	0
	N14
	N13
	N12
	N11
	N10
	N9
	N8
	A

	Divider byte2
	N7
	N6
	N5
	N4
	N3
	N2
	N1
	N0
	A

	Control byte
	1
	CP
	T2
	T1
	T0
	RSA
	RSB
	0
	A

	Band switch byte
	*(2)
	*
	*
	*
	UHF
	FMST
	VH
	VL
	A


Note(1): A=Acknowledge
Note(2):*=don’t care

Table2 Description of Table 1

	
	SYMBOL
	DESCRIPTION
	

	
	A
	acknowledge
	

	
	MA1 AND MA2
	programmable address bits (see table3)
	

	
	N14 TO N0
	programmable divider bits N=N14*214+N13*213+…+N0
	

	
	T2 T1 T0
	normal mode :0 0 0
	

	
	RSA RSB
	reference divider ratio select bits (see table 4)
	

	
	FMST UHF VH VL
	BAND Control (see table5)
	

	
	
	
	

	Table 3  Address selection



	
	VOLTAGE APPLLED TO THE AS INPUT
	MA1
	MA0
	

	
	0V to 0.5V
	0
	0
	

	
	OPEN
	0
	1
	

	
	2.0V to 3.0.V
	1
	0
	

	
	4.5V to5V
	1
	1
	

	


Programmable divider settings (Program divider byte 1 and 2)

Divider ratio: 

N

fOSC={fRF(pc)+ fIF(pc)},  where(pc)is picture carrier and fRF are expressed in MHz

Nref=1MHz/fref           rref=Step size, refer to Chapter Ratio select bits    
                   If Step size=62.5kHz→Nref=16

fOSC=N/Nref
   N= fOSC * Nref

Examples [1] 

      fOSC  = fRF(pc)+45.75;  fOSC is VCO frequency, 45.75 is picture intermediate frequency

Examples [2]

Step size=62.5kHz[RSA=RSB=1]

Nref    =16

fRF(pc)   =471.25MHz,

fIF(pc)   =45.75 MHz,

fOSC    =471.25MHz+45.75 MHz  

       =517 MHz

N      =INT(517*16)

       =8,272

N[H]   =2050[H]

Control bytes

Charge pump settings:

CP=1,for fast tuning

CP=0,for moderate speed tuning with slightly better residual oscillator FM.

Once the wanted channel is obtained, set CP=0 to get the best signal-to-noise ratio.

Test mode settings:

T2=T1=0;T0=1,normal operation mode

PLL disabling(tuning amplifier control bit)

OS=0,for normal operation; tuning voltage is ON

OS=1,for switching the charge pump to the high impedance state;

      tuning voltage is OFF

Table 4 Reference divider ratio select bits

	RSA
	RSB
	DIVIDER RATIO
	FREQUENCY STEP

	*
	0
	80
	50kHz

	0
	1
	128
	31.25 kHz

	1
	1
	64
	62.5 kHz


Table 5 Band control

	BAND
	UHF
	MST
	VH
	VL
	Band data

	VHF Low
	0
	0
	0
	1
	01[H]

	VHF High
	0
	0
	1
	0
	02[H]

	UHF
	1
	0
	0
	0
	08[H]


Telegram examples(write mode)

        Start-Adb-Ack-Db1-Ack-Db2-Ack-Cb-Ack-Pb-Ack-Stop

        Start-Adb-Ack-Cb-Ack-Pb-Ack-Db1-Ack-Db2-Ack-Stop

        Start-Adb-Ack-Db1-Ack-Db2-Ack-Cb-Ack-Stop

        Start-Adb-Ack-Db1-Ack-Db2-Ack-Stop

        Where:  Start=start condition

                Adb=address byte

                Db1=divider byte1

                Db2=divider byre2

                Cb=control byte

                Pb=ports byte

                Stop=stop condition

Remark

For channel selection involving band switching, and to ensure smooth tuning to the desired channel without causing unnecessary charge pump action, it is  recommended to consider the difference between wanted channel frequency(fw)and the current channel frequency(fc)

     If fw > fc, use telegram as:

Start-Adb-Ack-Db1-Ack-Db2-Ack-Cb-Ack-Pb-Ack-Stop

If fw < fc, use telegram as:

       Start-Adb-Ack-Cb-Ack-Pb-Ack-Db1-Ack-Db2-Ack-Stop

Unnecessary charge pump action will result in very low tuning voltage

(VT=0v) which may drive the oscillator to extreme conditions.

READ MODE

The in lock can be read by setting the R/W bit to 1.

	BYTE
	BITS

	
	7(MSB)
	6
	5
	4
	3
	2
	1
	0(LSB)
	A(5)

	Address byte
	1
	1
	0
	0
	0
	MA1
	MA0
	1
	A

	Status byte
	POR(1)
	FL(2)
	note3
	1
	1
	A2(4)
	A1(4)
	A0(4)
	A


Notes

(1) POR=Power on reset.(POR=1 at power on)

(2) FL=In-lock flag;(FL=1:loop is phase-locked)

(3) is low: if T2 T1 T0=001 and PLL is locked. is high then other conditions.

(4) A2, A1 and A0=built-in 5-level A/D converter data.(see Table Digital AFC status)

(5) A=Acknowledge

Digital AFC status

	Digital read out
	Voltage applied on ADC input
	Frequency

[kHz]

	  A2
	  A1
	  A0
	
	

	   1
	   0
	   0
	0.60*VCC (BTU) to 1.00* VCC (BTU)
	+125

	   0
	   1
	   1
	0.45*VCC (BTU) to 0.60* VCC (BTU)
	+62.5

	   0
	   1
	   0
	0.30*VCC (BTU) to 0.45* VCC (BTU)
	0

	   0
	   0
	   1
	0.15*VCC (BTU) to 0.30* VCC (BTU)
	-62.5

	   0
	   0
	   0
	0VCC (BTU)   to 0.15* VCC (BTU)
	-125


TELEGRAM EXAMPLES (READ MODE)

        Start-Adb-Ack-STB-Ack-stop (no Ack from processor=End-of data).

         Start-Adv-Ack-STB-stop (no Ack from processor=End-of data).

         Where:     STB-Status byte

POWER ON RESET

Default bits at power-on reset

	BYTE
	BITS

	
	MSB
	6
	5
	4
	3
	2
	1
	LSB

	Address byte
	1
	1
	0
	0
	0
	MA1
	MA0
	X

	Program divider byte 1
	0
	X
	X
	X
	X
	X
	X
	X

	Program divider byte 2
	X
	X
	X
	X
	X
	X
	X
	X

	Control byte
	1
	1
	0
	0
	1
	X
	1
	1

	Band switch byte
	X
	X
	X
	X
	0
	0
	0
	0


The power-on detection threshold voltage VPOR is set to VCC=2.75V at room  temperature. Below this threshold.  The device is reset to the power-on state. 

5. General characteristics (Tuner section)

	PARAMETER
	CONDITIONS
	MIN.
	TYP.
	MAX.
	UNIT

	Frequency range:

VHF Low band

VHF High band

UHF band
	
	55.25

175.25

451.25
	-

-

-
	169.25

445.25

801.25
	MHz

MHz

MHz

	Margin:  VHF Low band

VHF High/ UHF band
	
	2

2
	-

-
	-

-
	MHz

MHz

	Image rejection: 

VHF Low band

VHF High band

UHF band
	> 300MHz
	51

50

46
	-

-

-
	-

-

-
	dB

dB

dB

	Usable maximum input
	Ant input
	95
	
	
	dBμV

	IF rejection (picture)
	
	50
	-
	-
	dB

	Cross modulation:

In-band  VHF Low band(n±2)
VHF High band(n±2)
UHF band(n±2)
	
	78

78

78
	-

-

-
	-

-

-
	dBμV 

dBμV 
dBμV

	Oscillators lock-in time
	Charge pump set 

Logic HIGH
	-
	-
	150
	ms


6. Video & Audio characteristics (IF section)

	PARAMETER
	Test signal Test condition
	MIN.
	TYP.
	MAX.
	UNIT

	Video output level
	EBU color bar pattern,Modulation depth: 87.5%
	0.8
	1.0
	1.2
	VP-P

	SYNC Ratio
	EBU color bar pattern,Modulation depth: 87.5%

Test signal Sync. Level:30%Sync ratio
	27
	30
	33
	%

	Video S/N    VHF

             UHF
	50%White pattern,Modulation depth: 87.5%

Test instrument condition:Sub-carrier trap: on,

HPF: 100kHz,

LPF: 5.0MHz
	43

43
	47

47
	-

-
	dB 

dB

	Video Noise Limiting Sensitivity

VHF

        UHF
	EBU color bar pattern,Modulation depth: 87.5%

Test instrument condition:Sub-carrier trap: on:

HPF: 100kHz,LPF: 5.0MHz

              Video Noise S/N reference:30dB
	-

-
	45

45
	52

50
	dBμV

dBμV

	Audio output level
	1kHz Sine wave,Pre-emphasis:50μs
Modulation: FM,deviation:±50kHz;

EBU color bar pattern,Modulation depth: 87.5%
	160
	280
	400
	mvrms

	Audio S/N
	1kHz Sine wave,Pre-emphasis:50μs
Modulation: FM,deviation:±25kHz;

EBU color bar pattern,Modulation depth: 87.5%
	40
	50
	-
	dB


USA CHANNEL FREQUENCY TABLER  (181CH)

PIF=45.75MHz     CIF=42.17MHz      SIF=41.25MHz       UNIT:  MHz

	BAND
	CHANNEL
	P CARRIER
	S CARRIER
	LOCAL
	
	BAND
	CHANNEL
	P CARRIER
	S CARRIER
	LOCAL

	VHF

Low
	2
	55.25
	59.75
	101
	
	VHF

High
	W+23
	433.25
	437.75
	479

	
	3
	61.25
	65.75
	107
	
	
	W+24
	439.25
	443.75
	485

	
	4
	67.25
	71.75
	113
	
	
	W+25
	445.25
	449.75
	491

	
	5
	77.25
	81.75
	123
	
	UHF
	W+26
	451.25
	455.75
	497

	
	6
	83.25
	87.75
	129
	
	
	W+27
	457.25
	461.75
	503

	
	A--6
	85.25
	89.75
	131
	
	
	W+28
	463.25
	467.75
	509

	
	A--5
	91.25
	95.75
	137
	
	
	W+29
	469.25
	473.75
	515

	
	A--4
	97.25
	101.75
	143
	
	
	14
	471.25
	475.75
	517

	
	A--3
	103.25
	107.75
	149
	
	
	15
	477.25
	481.75
	523

	
	A--2
	109.25
	113.75
	155
	
	
	16
	483.25
	487.75
	529

	
	A--1
	115.25
	119.75
	161
	
	
	17
	489.25
	493.75
	535

	
	A
	121.25
	125.75
	167
	
	
	18
	495.25
	499.25
	541

	
	B
	127.25
	131.75
	173
	
	
	19
	501.25
	505.75
	547

	
	C
	133.25
	137.75
	179
	
	
	20
	507.25
	511.75
	553

	
	D
	139.25
	143.75
	185
	
	
	21
	513.25
	517.75
	559

	
	E
	154.25
	149.75
	191
	
	
	22
	519.25
	523.75
	565

	
	F
	151.25
	155.75
	197
	
	
	23
	525.25
	529.75
	571

	
	G
	157.25
	161.75
	203
	
	
	24
	531.25
	535.75
	577

	
	H
	163.25
	167.75
	209
	
	
	25
	537.25
	541.75
	583

	
	I
	169.25
	173.75
	215
	
	
	26
	543.25
	547.75
	589

	VHF

High
	7
	175.25
	179.75
	221
	
	
	27
	549.25
	553.75
	595

	
	8
	181.25
	185.75
	227
	
	
	28
	555.25
	559.75
	601

	
	9
	187.25
	191.75
	233
	
	
	29
	561.25
	565.75
	607

	
	10
	193.25
	197.75
	239
	
	
	30
	567.25
	571.75
	613

	
	11
	199.25
	203.75
	245
	
	
	31
	573.25
	577.75
	619

	
	12
	205.25
	209.75
	251
	
	
	32
	579.25
	583.75
	625

	
	13
	211.25
	215.75
	257
	
	
	33
	585.25
	589.75
	631

	
	J
	217.25
	221.75
	263
	
	
	34
	591.25
	595.75
	637

	
	K
	223.25
	227.75
	269
	
	
	35
	597.25
	601.75
	643

	
	L
	229.25
	233.75
	275
	
	
	36
	603.25
	607.75
	649

	
	M
	235.25
	239.75
	281
	
	
	37
	609.25
	613.75
	655

	
	N
	241.25
	245.75
	287
	
	
	38
	615.25
	619.75
	661

	
	O
	247.25
	251.75
	293
	
	
	39
	621.25
	625.75
	667

	
	P
	253.25
	257.75
	299
	
	
	40
	627.25
	631.75
	673

	
	Q
	259.25
	263.75
	305
	
	
	41
	633.25
	637.75
	679

	
	R
	265.25
	269.75
	311
	
	
	42
	639.25
	643.75
	685

	
	S
	271.25
	275.75
	317
	
	
	43
	645.25
	649.75
	691

	
	T
	277.25
	281.75
	323
	
	
	44
	651.25
	655.75
	697

	
	U
	283.25
	287.75
	329
	
	
	45
	657.25
	661.75
	703

	
	V
	289.25
	293.75
	335
	
	
	46
	663.25
	667.75
	709

	
	W
	295.25
	299.75
	341
	
	
	47
	669.25
	673.75
	715

	
	W+1
	301.25
	305.75
	347
	
	
	48
	675.25
	679.75
	721

	
	W+2
	307.25
	311.75
	353
	
	
	49
	681.25
	685.75
	727

	
	W+3
	313.25
	317.75
	359
	
	
	50
	687.25
	691.75
	733

	
	W+4
	319.25
	323.75
	365
	
	
	51
	693.25
	697.75
	739

	
	W+5
	325.25
	329.75
	371
	
	
	52
	699.25
	703.75
	745

	
	W+6
	331.25
	335.75
	377
	
	
	53
	705.25
	709.75
	751

	
	W+7
	337.25
	341.75
	383
	
	
	54
	711.25
	715.75
	757

	
	W+8
	343.25
	347.75
	389
	
	
	55
	717.25
	721.75
	763

	
	W+9
	349.25
	353.75
	395
	
	
	56
	723.25
	727.75
	769

	
	W+10
	355.25
	359.75
	401
	
	
	57
	729.25
	733.75
	775

	
	W+11
	361.25
	365.75
	407
	
	
	58
	735.25
	739.75
	781

	
	W+12
	367.25
	371.75
	413
	
	
	59
	741.25
	745.75
	787

	
	W+13
	373.25
	377.75
	419
	
	
	60
	747.25
	751.75
	793

	
	W+14
	379.25
	383.75
	425
	
	
	61
	753.25
	757.75
	799

	
	W+15
	385.25
	389.75
	431
	
	
	62
	759.25
	763.75
	805

	
	W+16
	391.25
	395.75
	437
	
	
	63
	765.25
	769.75
	811

	
	W+17
	397.25
	401.75
	443
	
	
	64
	771.25
	775.75
	817

	
	W+18
	403.25
	407.75
	449
	
	
	65
	777.25
	781.75
	823

	
	W+19
	409.25
	413.75
	455
	
	
	66
	783.25
	787.75
	829

	
	W+20
	415.25
	419.25
	461
	
	
	67
	789.25
	793.75
	835

	
	W+21
	421.25
	425.75
	467
	
	
	68
	795.25
	799.75
	841

	
	W+22
	427.25
	431.75
	473
	
	
	69
	801.25
	805.75
	847
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