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This Equipment Under Test (EUT) is a ATSC Set Top Box, it used to
receive the digital TV signal (ATSC) and demodulate to Audio / Video signal out
put via the RF tuner. This EUT is powered by 120V/AC. Besides , it can also
modulated the ATSC signal to TV receiver via RF output terminal which is
designed to convert the Audio / Video signal to standard NTSC CH3 or CH4 RF
signal. There are two different channels available, Channel 3 and Channel 4, it
can be selected by the switch on the back panel. A coaxial cable (75 ohm, 0.8m)
is provided with this device. Power and channel-select buttons are located on the
front panel, most of the input or output terminals are located at the back panel
including a smart antenna terminal that can be connected to a terrestrial antenna,
the EUT can control the terrestrial antenna gain and direction automatically to
optimize the receiving signal via the smart antenna terminal.

When the EUT is switched on, the software stored in the flash U8 (2
M-byte) and the memory U2 (16 x 16M DDR) is active, controls the MCU U1
(ZR39741) to search the ATSC TV signal via RF tuner, the RF tuner
demodulates the RF signal to IF signal and transmit to the MCU U1, the MCU U1l
demodulates the IF signal to audio / video signal and outputs via the A/ V output
terminal after the 1C2 (CE2752, audio decoder) and U7 (4558, audio filter and
amplifier), and U6 (FMS6143, video filter and amplifier). Also, the MCU U1
transmits the audio / video signal to the RF tuner, the RF tuner modulates the A/
V signal to NTSC RF signal and output via the RF output terminal.

IC Function:

U1 (ZR39741) MCU, Program search, demodulation and decode
U2 (Memory) Software store

U8 (FLASH) Software store

IC1 (AF1071) ResetIC

IC2 (CE2752) Audio Decode IC

U6 (FMS6143) CVBS active filter and amplifier
U7 (4558) Audio active filter and amplifier

U13 (AP1530) DC converter, convert 5V to 1.8V
U15(AP1513) DC converter, convert 5V to 3.3V
U10(TNY277) MCU of the built-in SMPS

D14, transformer, transfer 3.3V to 2.6V

The RF Tuner specification is attached as the following pages.
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Features

Receives digital off-air and cable signal
Receiving frequency 55.25MHz to 864.25MHz
Built-in 5-33V DC-DC converter (optional)

performance
Read RF AGC information via 12C Bus
Tuner power standby mode via 12C Bus

Meet A-74 requirement
RoHS compliance

Single power supply to the tuner, IF VGA & modulator section
Wide Band AGC (bus control switch-able) to optimum strong signal

Modulator Video / Sound inputs and Ch3 /4 RF output
Available in both vertical and horizontal mount versions

MODEL

DESCRIPTION

PRODUCT
REF. NO.

DTT 76850

ATSC half NIM with Ch 3 /4 modulator, Horizontal mount LH

21682310

DTT 76851

ATSC half NIM with Ch 3 /4 modulator, Vertical mount

21686000
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1. Brief description

DTT 7685x is a newly developed ATSC half NIM with ch 3 / 4 modulator to be used in ATSC
digital (VSB & QAM), it consists of:

a. A switch 2 bands RF tuner, which receives NTSC / ATSC signal & down-converts it to
an IF frequency of 44MHz for digital and 45.75MHz for analog IF.
b. A digital IF Stage, which consists of one SAW filters & gain controllable IF amplifiers
and outputs a 1.0Vp-p IF signal with a good IF selectivity.
¢. An analog modulator which modulates base-band video and sound to RF channel 3

ord.

d. An active splitter (optional), which is designed with 50 /50 split, with good signal
handling & also provide sufficient gain compensation for the splitting loss & with right
return loss for cable reception

e. RF switch at TV_OUT (optional) provides good isolation from Ant_IN to TV_OUT at

ch 3/4.

2. Block diagram

Tuner Digital IF
r———--- ————= 9
| Active |
Ant_IN | Splitter ) IF
: ) Input filter filter SAW Driver
I
UHH
| | / A o
1 1
| I
: : MOPLL
| | 4 *
VHF
: B NG
I | . VGA
i | 7
: : ( Switch2 band)
I |
: : WB AGC
TV.our | | |
IV [
IR l
i ! Ch3/a
: | modulator %
" Optional -
| | A a4
z T TV S35 o
External 5V vt AIF AS 12¢ IF DIF
Video Sound Ch3/4 Path ~ AGC AGC

Input Input select Select
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3. Mechanical Specification

3.1 Horizontal Mounting LH (DTT 76850)

3/8-32 UNEF 2A(2x)
‘\14 2

(12.80}_
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2 PIN SQ0.507 .04(21x)
m 50 20%2.0=4:0.0

YA I—Detail “F”
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TR
L |

34.05

20x2.0=40.00

L

3.00

01*8(21x)

NOTE:

- GENERAL TOLERANCE ? .2mm UNLESS OTHERWISE STATED.

- ALL DIMENSIONS ARE IN MILLIMETER.

060(Lx)

34 05

Detail"F"(Fixation Hole)
Scale 2:1

Burring /
(No Tapping) Screw

Protrusion 3mm

Notes:

1. Screw Fixation Designed with no Tapping

a) For Self Tapping Screw

b) Screw Length Used Is Depend on Application.

c) Guide Line For Screw Length Protrusion should not
exceed 2.5mm From Tuner Fixation Hole (As Shown).
2. Gen.Tol.: ? .2mm

3. Angle Tol : ?

Unless otherwise specified

Note: please refer to the application section 12.7 for lug L1~L4 proper connection.

Preliminary Specification
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3.2 Vertical Mounting (DTT 76851)

3/8-32 UNEF 2A~\

14.5 50.60

37.40

30.00
19.25

360

20%x2.0=40.0
50.00

Detail"F"(Fixation Hole)

Scale 2:1
2.50

PCB PINNING LAYOUT

(TOP VIEW)
Burring
(No Tapping) Screw
50.00 Notes: Protrusion 2.5mm
500 20%x2 0=40.00 1. Screw Fixation Designed with no Tapping
n
~— a) For Self Tapping Screw
m
b) Screw Length Used Is Depend on Application.
{ i L2 * c) Guide Line For Screw Length Protrusion should not
G EEEEHO GO O D000 0000
’7 exceed 2.5mm From Tuner Fixation Hole (As Shown).
i o1*3(21x) 2. Gen.Tol.: ? .2mm
n -
o5 109 (L x) f 3. Angle Tol : ?
ﬁ Unless otherwise specified
NOTE:

- GENERAL TOLERANCE ? .3mm UNLESS OTHERWISE STATED.
- ALL DIMENSIONS ARE IN MILLIMETER.
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4. Pin Definitions

Pins No | Pins Name Pins Description :

1 - -

2 Ve Supply for Tuner +5V

3 Path Sel *Select modulator carrier On /Off
(Optional)

4 Ch3/4 Select RF frequency CH3 / CH4

5 RF AGC External RF AGC input

6 Audio in Base band sound input

7 Video in Base band video input

8 Vce2 Modulator supply +5V

9 - -

10 -- --

11 -- --

12 GND Ground

13 -- --

14 SCL I2C clock

15 SDA I2C data

16 As Tuner address select

17 IF out IF output

18 IF AGC IF amplifier AGC control 0...3.3 V

19 GND Ground

20 D-IF out Digital IF output balanced

21 D-IF out Digital IF output balanced

Note: 1. both “—“no connection & “int” in the application should leave it open

*2. Path sel (Mode On/Off select) is also controlled by I°C. Please refer to 3" table on page 13 for details.

Preliminary Specification Page 7 /29
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5. Operational Conditions
No | Parameter Unit Min Typ Max Remarks
1. Ambient temperature °C 0 25 60
2. Relative humidity % - - 90
3, +5.0 V supply V 4.75 5 5.25 | Ripple < 10mVpp
4. +5.0 V current @ pin2 mA 190
5. +5.0 V current @ pin8 mA 50
6. Standard Test Conditions
No | Parameter Unit Min Typ. Max Remarks
1. Ambient temperature °C 23 25 27
2. Relative humidity % 45 60 75
3. +5Vdc supply \Y 4.9 5.0 5.1
4. Input Impedance Q - 75 -
5. Nominal Input level dBuV - 60 - (1.0mV) into 75Q
6. Nominal Video I/P Vp-p 1 @75Q loaded
7. Nominal Sound I/P Vp-p 1 @600Q loaded

Note: A proper function is guaranteed within the specified supply voltage and environmental conditions but a
certain deterioration of performance parameters may occur at the limits of operational conditions.

Preliminary Specification Page 8 /29
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7. Electrical Characteristics
7.1 RF Section
No |Parameters Unit Min Typ |Max Remarks
Analog
Band - 1 55.25 145.25
Band - 2 151.25 415.25
Band - 3 421.25 859.25
1. |Frequency Range Diaital MHz . - _
Band - 1 57.00 147.00
Band - 2 153.00 417.00
Band — 3 423.00 863.00
Center 44
Picture 45.75
2. |IF Frequency Chroma MHz 4217
Sound 41.25
3. |Frequency Margin MHz 3
. PC-CC Tilt -3 +3
4. |Tracking PC-SC Tilt dB +5
5. |V.S.W.R. - 2 6
. . Air Channels 6 8
5, | elEe P e Cable channels dB 6 10
7. |Voltage Gain @ pin 17 dB 39
B1 50 70
8. |AGC Range B2 dB 45 58
B3 40 58
Unwanted: 80% AM.
9. [1% Cross Modulation (L] dBuV Si S/I=46dB @ 75Q
(N£2) load open.
L 0.5 - 30MHz 101
10. |CB Rejection 30 - 41MHz dBuV 81
11. | IF Rejection dB 60 88
L CHO06 50 55
12. |Beat Rejection CHO5 dB 55 60
. 88.1 — 92MHz 59 63
13. |FM Beat Susceptibility 921 - 107 9MHz dBuV 69 73
L 88.1 - 90.1MHz 2
14. |FM Rejection on CHO6 90.1 - 107 9MHz dB 5
— Air Channels 25 35
15. |Half-IF Susceptibility Cable Channels dB 18 o5
16 AdJ_ace_nt Channel 4B 55 60
Rejection
CHO06 70 74
17. |Image Rejection CH14-CH55 dB 60 70
All other channel 50 68
1kHz -52 -62
18. |LO Phase Noise 10kHz dBc/Hz |-85 -90
100kHz -106 -112
19. | Oscillator Stability at 25°C £ 15°C ppm 30 4MHz crystal ref.

Preliminary Specification
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No |Parameters Unit Min Typ [Max Remarks
5 -- 54MHz 10
20, |0 Voltage atthe 54 - 864MHz dBuVv 33
864 -- 1810MHz 51
21. | Tuning Response Time ms 0 100
22. |Differential D-IF out Pin 20 & 21 Vp-p 1.0
23. |IF AGC Voltage \Y 0.5 3.3
24. |IF AGC Range dB 43 48
25. |LO Level at IF Output dBuV 88
: See Appendix 12.5
26. |Overall Tuner Gain dB 72 80 For testing condition
7.2 Ch 3/ 4 modulator performance

No |Parameters Unit |Min  |Typ. Max Remarks
1. |Video carrier frequency accuracy |[KHz |-25 25
2. |Video carrier output level dBuV [70 73 No signal
3. |Video carrier frequency stability |KHz [-25 25 Ta=25°C 10
4. |Audio carrier output ratio dB 13.0 |15.5 18.0
5. [Audio 2™ harmonic distortion dB |50 |65 fpc+2x4.5MHz
6. |Audio 3 harmonic distortion dB 45 55 fpc+3x4.5MHz
7. |Video harmonic distortion dB 45 72

. . 10 step grey scale @1Vp-p

o]

8. |Video modulation depth ) 75 80 85 input, 750 loaded

. Un-weighted @1Vp-p input,
9. |Video S/N dB 50 50% white
10. |Video frequency response dB -1.1 0.3 0.75 ~3.75MHz
11. | Differential gain % -5 5
12. | Differential phase °C -5 5

. . Sound I/P = 1KHz @ 1vp-p,
(0]
13. | Audio modulation depth %o 90 100 110 100% equals to 25kHz dev
14. | Audio distortion % 1 2 Sound I/P = 1KHz;
. Sound I/P = 1KHz;

15. |Audio S/N dB 45 50 Video Color bar

Preliminary Specification
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8. Application Information
8.1 Tuner I2C control
Write Data format: (MSB is transmitted first)
Name Byte | B7 B6 B5 B4 B3 B2 Bl BO | Ack
Address Byte 1 AB1 1 1 0 0 0 MA1 | MAO 0 A
Prog. Divider Byte 2 | DB2 0 N14 | N13 | N12 | N11 | N10 N9 N8 A
Prog. Divider Byte 3 | DB3 N7 N6 N5 N4 N3 N2 N1 NO A
Control Data Byte 4 | CD4 1 C1 CO R4 R3 R2 R1 RO A
Control DataByte5 | CD5 | BS1 | BSO | SL1 SLO P3 P2 P1 PO A
Control Data Byte 6 | CD6 X 0 ATC IFE X AT2 | AT1 |ATO| A
Control DataByte 7 | CD7 | SAS X | AGD | ADS T3 T2 T TO0 A
Following is the detail breakdown of each byte:
a) MA1, MA2 : address bits
b) N14- NO programmable division ratio bits
c) R4 - RO reference divider ratio select
d) C1, CO charge pump current select
e)BS1-BS0 : band select bits
f) SL1 - SLO Power down modes
g) SAS Saw filter drive output select
h) P3 — PO Port P3 — PO output states
i) ADS ADC input select
j)ATC AGC decay current
k) AGD AGC disable
1) AT2:ATO AGC setting
m) T3-T0 test mode
n) IFE IF AGC amplifier enables
o) POR power ON reset indicator
p) FL phase lock flag
q) AGF AGC active flag
r) V2:V0 ADC out
s) X don’t care
Read Data format: (MSB is transmitted first)
Name Byte | B7 B6 | B5 | B4 B2 B1 BO |Ack
Address Byte 1 AB1 1 1 0 0 MA1 | MAO 1 A
Status Byte SB2 | POR | FL 0 0 |[AGF| V2 V1 VO A
Preliminary Specification Page 11 /29
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Tuner Address (AB1):

Tune(rHAe‘j(‘)’ress MA1 MAO Voltage at Pin16 AS
co 0 0 (0t0 0.1) *Vcc
C2 0 1 Open Circuit
C4 1 0 (0.4 t0 0.6) *Vcc
c6 1 1 (0.9t0 1) *Vce

Programmable Divider Byte 2 & 3 (DB2 and DB3)

Divider Ratio (N14 to NO):
N = Fosc (MHz)/62.5 kHz
N =16384*N14 + 8192*N13 + 4096*N12 + 2048*N11 + 1024*N10 + 512*N9 + 256*N8 +
128*N7 + 64*N6 + 32*N5 + 16* N4 + 8*N3 + 4*N2 + 2*N1 + NO

Control Data Byte (CD4):

Charge Pump Current select:

C1 Co Typ. currentin (UA)
0 0 155
0 1 330
1 0 690
1 1 1450

Default state in power up: 00

Control Data byte (CD7):

Test Mode (T3, T2, T1 & TO)

Mode T3 | T2 | T1 | TO
Normal Operation 0 0 0 0
AGC sink lagc= -100uA 0 0 1 0

AGC source lagc= 10uA,
P0O=output of AGC bias DAC

0

Default state in power up: 0000

Preliminary Specification
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Power mode select (CD5):

Section status
e Power (r_nA)
SL1 | SLO | Power mode interface & Crystal PLL & Converter | (excluding
: oscillator VCO & IF stages IFamp)
registers
0 X Sleep Enabled Enabled | Disabled Disabled 9
1 0 PLL & VCO Enabled Enabled | Enabled Disabled 42
1 1 Full function Enabled Enabled | Enabled Enabled Full
Default state in power up: 01
Control Data byte (CD4):
Reference Divider Ratio
R4 R3 R2 R1 RO Ratio Fref (kHz)
0 0 0 1 1 16 250
0 0 1 0 0 32 125
0 0 1 0 1 64 62.5
0 0 1 1 0 128 31.25
0 1 0 1 1 20 200
0 1 1 0 0 40 100
0 1 1 0 1 80 50
0 1 1 1 0 160 25
1 0 0 1 1 24 166
1 0 1 0 0 48 83.33
1 0 1 0 1 96 41.67
1 0 1 1 0 192 20.83
1 1 0 1 1 28 142.8
1 1 1 0 0 56 71.42
1 1 1 0 1 112 35.71
1 1 1 1 0 224 17.85

Default state in power up: 10011

Tuner Band Switch Byte (CD5)
Modulator path off (P1=0) Modulator path on (P1=1)

Band CD5 (Hex) CD5 (Hex)
Band VHF-L (1) 39 3B
Band VHF-H (2) 7C 7E
Band UHF  (3) B5 B7

Band VHF-L (1)

with FM trap enabled 38 3A

Preliminary Specification Page 13 /29
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IF AGC amplifier Enable (CD6)

IFE IF AGC Amplifier Function
0 Power down
1 Normal operation

Saw Drive output select (CD7)

SAS SAWEF output Drive
0 Analogue output enabled
1 Digital output enabled

AGC setting control bits (CD6)
Wideband AGC Take Over Point setting (AT2, AT1, ATO)

IF Output Level @pinl7 AT2 | AT1 | ATO

(dBuvV@75Q)
105 0 0 0
103 0 0 1
101 0 1 0
99 0 1 1
97 1 0 0
94 1 0 1
91 1 1 0
87 1 1 1

Default state in power up: 000
a) Recommend wideband AGC TOP setting “0 1 1” for digital reception
b) Recommend external conventional AGC for analog reception

AGC Function (CD7)

AGD | Remarks
0 AGC enabled
1 AGC disabled

Wideband AGC Time Constant ATC (CD6)

ATC Remarks
0 IAGC = 10uA; (Time constant = 100mS)
1 IAGC = 0.3uA; (Time constant = 3S)

Preliminary Specification
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ADC input select (CD7)
ADS Status

0 AGC detector output

1 Disabled
ADC Output
Input Level (V) V2 V1 VO
Less 0.28Vcc 0 0 0
0.34Vcc to 0.44Vcce 0 0 1
0.5Vcc to 0.6Vcee 0 1 0
0.66Vcc to 0.76Vcce 0 1 1
More 0.8Vcc 1 0 0
Read Status Byte (SB2)

Bit Description
The power-on reset indicator.
POR (Bit0) This is set to logic “1” if the Vcc supply to the device has

dropped below 3V (at 25°C).

The PLL lock flag.
FL (Bit1) It indicates whether the device is phase locked. A logic “1”
is present if the devide is locked.

The AGC detector flag.
AGF (Bit4) Logic”0” means Vagc < 4V (gain reduction)
Logic”1” means Vagc > 4 V (max gain)

Preliminary Specification
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9. Electrostatic Discharge

9.1 Test

Each front-end must be capable of normal performance following its subjection to the
following tests:

MIL STD 883C HBM

Test is performed with a voltage discharge from a 100 PF capacitor over a 1500 Q series
resistance in the discharge path. There is a direct contact between the test probe head and
the unit under test, using the test points and conditions detailed below:

e Test to pins 1 through LAST PIN:
3 successive ESD discharges of 2 KVDC between each pin and the front-end
frame.

IEC 1000-4-2

Test is performed with a voltage discharge from a 150 PF capacitor over a 330 Q series
resistance in the discharge path. There is a direct contact between the test probe head and
the unit under test, using the test points and conditions detailed below;

e Test for antenna input socket + 8 KVDC

9.2 Handling

Anyone handling a front-end must wear a properly grounded anti - static discharge bracelet
to minimize ESD damage.

After each front-end is aligned and tested, it will be packed with anti - static poly foam or
material prior to transportation and storage. This protective foam is to remain in place until
the front-end is assembled and soldered onto the receiver main board.

Preliminary Specification Page 16 / 29
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10. Reliability Test Procedure & Conditions

Note: Room temperature =25 °C £ 2 °C

10.1 Heat Load Test

e Measure the DUTs at room temperature
¢ Load the DUTs into chamber of the following conditions:

Temperature =60 °C

Period =500 hrs

Cycle =1.5 hrs on; 0.5 hrs off
Quantity =10 pcs

e Cool-down 0.5 hr at room temperature, then measured the DUTs within 1 hr
e The test shall be continued to 1000 cycles for information only

10.2 Humidity Load Test

Measure the DUTs at room temperature
Load the DUTs into chamber of the following conditions:

Temperature =40+5°C
Period =24 hrs

Cycle = constantly on
Quantity =20 pcs

Cool-down 0.5 hr at room temperature, then measured the DUTs within 1 hr
Load the DUTs again into chamber of the following conditions:

Temperature =40+5°C

Humidity =901t0 95 %

Period =500 hrs

Cycle =1.5 hrs on; 0.5 hrs off
Quantity =20 pcs

Cool down 0.5 hr at room temperature, then measured the DUTs within 1 hr

Preliminary Specification Page 17/ 29
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10.3 Cold Test

o Measure the DUTs at room temperature
¢ Load the DUTs into chamber of the following conditions:

Temperature =-20+£5°C
Period =500 hrs
Cycle = constantly on
Quantity =10 pcs

o Warm up for 2 hrs at room temperature, then measured the DUTs within 1 hr

10.4 Thermal Shock

o Measure the DUTs at room temperature
¢ Load the DUTs into chamber of the following conditions:

Temperature =-25 °C for 60 min
2 T
85 °C for 60 min
Period = 200 cycles
Power = power off
Quantity =10 pcs

e Cool-down 0.5 hr at room temperature then measured the DUTs within 1 hr

10.5 Temperature Cycle Test

o Measure the DUTs at room temperature
¢ Load the DUTs into chamber of the following conditions:

Temperature = -5 °C for 16 hrs then 60 °C for 8 hrs
Period =500 hrs

Cycle = constantly on

Quantity =10 pcs

e Cool down 0.5 hr at room temperature, then measured the DUTs within 1hr
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10.6 Vibration Test

Frequency :3.5Hz
Vertical amplitude :15to0 25 mm
Duration :1hr
Quantity : 1 carton

10.7 Drop Test

o Packaged apparatus: <or=50kg
¢ Height: <32 ... 50Kg: 0.5m
18 ... 32Kg: 0.55m

10 ... 18Kg: 0.65m
5... 10Kg: 0.8m
e 1 corner + 3 edges + 6 faces

Drop on the weakest corner (point G)

Drop on the shortest edge in contact with point G

Drop on average edge in contact with point G

Drop on the longest edge in contact with point G

Drop flat wise on the side of minimum surface

Drop flat wise on the side of opposite minimum surface
Drop flat wise on the side of average surface

Drop flat wise on the side of opposite average surface
Drop flat wise on the side of maximum surface

Drop flat wise on the side of opposite maximum surface

e Quantity: 1 carton

10.8 Life Test

o Measure the DUTs at room temperature
¢ Load the DUTs into chamber of the following conditions:

Temperature =60 °C

Period =500 hrs
Cycle = constantly on
Quantity =20 pcs

e Cool down 0.5 hr at room temperature, then measured the DUTs within 1 hr
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10.9 Reliability Test Requirement

1 Initial value measurement and after test measurement shall be done at standard
conditions stated in Section 6.
2 Measurement or check shall be done at the interval of 0 hour (initial), 96H, 168H, 300H
and 500H.
3 For testitems 10.1, 10.2, 10.3 & 10.8, the tested units shall meet the following after
duration of 96 hours, (Data compared with initial value).
- Unit is functional:
Frequency synthesizer is tunable on all channels for tuner as specified in section 7.1
and there is no visible defect in the received picture.
- Tuner Performance: Max.
a) Change of Power Gain 3dB
b) Change of tilt (overall curve) 3dB

4 For all test items stated in this section, measurement shall be done to check whether
the unit is functional (per item 3 definition) at each interval hour as specified in item 2.

5 For test item 10.4, measurement shall be done to check whether the unit is functional
(per item 3 definition) at 50, 100, 150 & 200 cycles.

6 For test items 6 & 7, unit shall be functional (per item 3 definition) after test.
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11. Appendix

11.1 Packaging

MASTER
INDIVIDUAL BOX PALLET
1. TYPE DTT76850/51 Carton Wood
2. QUANTITIES
Tuners 1 65 5200
Cartons - 1 80 boxes
3. WEIGHT  (Approximate) 0.035kg 3.34kg 267.2kg
4. DIMENSIONS 65.5x34.5x16.3 463x393x62 1200x800x150
L x Hx D (in mm)
(*): not include antenna terminal
11.2 Identification / Traceability
PACKAGING LABEL.:
(Tuner Model)
TOCOM NO. TOXXXXXXXX
QTY. . xx PCS
Order NO. :
Customer P/N :
CTN. NO. :

TUNER LABEL:

(Tuner model) (Date Code)
(Tocom No)
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11.3 RF AGC Slope (Typical Curve)

RF AGC Curve at 55.25MHz
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RF AGC Curve at 289.25MHz (typical)

0.0 02 04 06 08 10 12 14 16 18 20 22 24 26 28 3.0 32 34 36 3.8 4.0

Voltage (V)

RF AGC Curve at 415.25MHz

00 02 04 06 08 1.0 12 14 16 18 2.0 22 24 26 28 3.0 32 34 36 3.8 4.0
Voltage (V)

RF AGC Curve at 421.25MHz

00 02 04 06 08 1.0 12 14 16 18 20 22 24 26 28 3.0 32 34 36 38 40
Voltage (V)

Preliminary Specification Page 23 /29



THOMSON
B DTT 7685x
SBU Technology — Tuners ATSC half NIM with Ch 3 / 4 modulator
20 Apr 2007

RF AGC Curve at 553.25MHz
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11.4 Digital IF AGC Slope

3.5

3.0

25
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0.5

0.0

IF AGC(Volt)

11.5 Digital IF AGC Time Constant (Bandwidth)

The dominant IF AGC time constant T = 1kQ x 1nF = 1 ySec typ.

The equivalent bandwidth BW = 1/(2111) = 159 kHz typ.

11.6 Overall Gain Testing Method

RF AGC: for max gain
IF AGC : 3.0V

|,  Spectrum

high impedance
probe

DTT7685X

pin20 pin21

2x150Ré ||
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11.7 Application Diagram
ANT

ATOpF 470pF P4 4
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#Path_sel —_
220uF @ 1), 5V: RF on 220uF 1000hn 1000hm
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T

e Refer to 3rd
table on pagel3

Ii%torna] AGC Video IN
for Analog
Reception
© e 0 o o o o o o] o o
3/ s
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Application note:

1) All tuner supply line, CLK & DATA line decoupling Ceramic capacitor should be place near
to Tuner in PCB layout

2) The supply ripple must not more then 10mVp-p

3) Recommend CD6 setting hex “33” for digital reception

4) To ensure correct Time Constant & Filtering for analog application

5) Lug 3 and 4 (L3 & L4) are for holding the tuner module only, do not connect them to a
ground plane else it may result in immunity deterioration. Do ensure sufficient isolation of
these 2x lugs away from the ground plane to prevent stray capacitance coupling.

6) Lug 1 and 2 (L1 & L2) are for connection to a ground plane. The ground plane should be
large for lesser ground inductance hence providing better grounding for the tuner module.

8) For analog reception, set AGD bit to “1” to disable internal wideband AGC

11.8 Recommend AGC switch circuit for analogue reception only

DTT 7685X

Conventional AGC

AGC switch control
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11.9 Internal Differential IF Circuit

IC differential output impedance

240R

~~_—
100R D D 100R

12pF
S

680nH

1InF == — 1nF
Tuner internal circuit

Differential IF output to Demod IC
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13. Revision
DEIfE € Index | Modification Pages
Changes
4 Oct 06 -- Preliminary spec 1-32
8 Jan 07 -- Preliminary spec updates 1-31
20 Apr 07 _ Update Horizontal mount tuner mechanical spec, add lug All

P L1~L4 connection information & modulator output level.

For more information, contact our nearest sales office or e-mail any request to tuners@thomson.net.

THOMSON - Business Units Tuners

NORTH AMERICA

ASIA

EUROPE & LATIN AMERICA

JAPAN

THOMSON Tuners - 12950 Saratoga Ave, Saratoga CA 95070, USA
Tel. + 1 408 387 51 31 - Fax. + 1 408 255 94 14

THOMSON Tuners — 8 Jurong Hall Road #29-01/06 — The JTC
Summit — SINGAPORE 609434
Tel. + 656 379 17 98 Fax. + 656 379 17 75

THOMSON Tuners - 46 quai A Le Gallo - 92648 Boulogne Cedex —
FRANCE
Tel. + 331418650 15-Fax. + 33141865675

THOMSON Tuners Japan — Daini-yanagiya Bldg., 5F
( Grass Valley Japan, Ltd )

1-12-8 Nihonbashi, Chuo-ku

Tokyo 103-0027, JAPAN

Tel. + 81 3 6848 6390 Fax +81 3 6848 6391

© 2005 Thomson all rights reserved. The information presented in this document is the exclusive
property of Thomson and should not be disclosed by the recipient to third parties without the prior
written agreement of Thomson. The information contained in this specification does not form part of
any quotation or contract, is believed to be accurate and reliable and may be changed without notice
by Thomson. No liability will be accepted by Thomson for any consequence of its use. Publication
does not convey nor imply any license under patent or other industrial or intellectual property rights.
For more information visit us at: http://www.thomson.net.
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March 24, 2008

Shen Zhen MTC Co., LTD
31-32/F., A Xing He Shi Ji Bldg.,
2069 Cai Tian Road,

Shen Zhen, P.R.China

Dear Kang Jian:
Enclosed you will find your file copy of a Part 15 Certification (FCC ID:
uvD20071228001).

For your reference, TCB will normally take another 20 days for reviewing the report.
Approval will then be granted when no query is sorted.

Please contact me if you have any questions regarding the enclosed material.

Sincerely,

P /:_—/( -
,m*? =i

Shawn Xing
Assistant Manager

Enclosure

Intertek Testing Service Shenzhen Ltd. Guangzhou Branch
1~8th floor, Block E2, 11 Cai Pin Road, Science city, Guangzhou Economic Development Zone, Guangzhou, P. R. China

Tel: (8620) 8213 9688 Fax: (8620) 3205 7538



Shen Zzhen MTC Co., LTD

Application
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Certification
(FCC ID: UVvD20071228001)

TV Interface Device

GZ08020186-1
Billy Li
March 24, 2008

. The test results reported in this test report shall refer only to the sample actually tested and shall not refer or be deemed to refer to bulk from which such a sample may be said to
have been obtained.

. This report shall not be reproduced except in full without prior authorization from Intertek Testing Services Hong Kong Limited.
. For Terms And Conditions of the services, it can be provided upon request.
. The evaluation data of the report will be kept for 3 years from the date of issuance.

Intertek Testing Service Shenzhen Ltd. Guangzhou Branch
1~8th floor, Block E2, 11 Cai Pin Road, Science city, Guangzhou Economic Development Zone, Guangzhou, P. R. China

Tel: (8620) 8213 9688 Fax: (8620) 3205 7538
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MEASUREMENT/TECHNICAL REPORT

Shen Zzhen MTC Co., LTD

MODEL: AT2016
ADDITIONAL MODEL: AT2*** (*** can from 001 to 999) / MAT-K50 /
DTA1010/ RJ-900ATSC, RJ-1000ATSC / STB-T8, STB-T9, STB-T10
ATSC Converter Box
FCC ID: UvD20071228001

March 24, 2008

This report concerns (check one:)

Original Grant__ X

Class Il Change

Equipment Type: TV Interface Device (example: TV modulator, etc.)

If yes, defer until:

Deferred grant requested per 47 CFR 0.457(d)(1)(ii)? Yes

No X

the Commission by:

Transition Rules Request per 15.377

[09-20-07 Edition] provision.

Yes No X

If no, assumed Part 15, Subpart B for intentional radiator - the new 47 CFR

Report prepared by:

Shawn Xing

Intertek Testing Services Shenzhen Ltd.
Guangzhou Branch

1~8th floor, Block E2, 11 Cai Pin Road,
Sciencecity, Guangzhou Economic

Development Zone, Guangzhou, P. R.China.

Phone: (8620) 8213 9688
Fax: (8620) 3205 7538
Fax: 86-755-8601-6751

date_Company Name agrees to notify
date of the intended date of announcement of the
product so that the grant can be issued on that date.
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EXHIBIT 1

GENERAL DESCRIPTION
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1.0

1.1

1.2

General Description

Product Description

This Equipment Under Test (EUT) is a ATSC Set Top Box, it used to receive the
digital TV signal (ATSC) and demodulate to Audio / Video signal out put via the
RF tuner. This EUT is powered by 120V/AC. Besides , it can also modulated the
ATSC signal to TV receiver via RF output terminal which is designed to convert
the Audio / Video signal to standard NTSC CH3 or CH4 RF signal. There are
two different channels available, Channel 3 and Channel 4, it can be selected by
the switch on the back panel. A coaxial cable (75 ohm, 0.8m) is provided with
this device. Power and channel-select buttons are located on the front panel,
most of the input or output terminals are located at the back panel including a
smart antenna terminal that can be connected to a terrestrial antenna, the EUT
can control the terrestrial antenna gain and direction automatically to optimize
the receiving signal via the smart antenna terminal.

Models AT2*** (*** can from 001 to 999), MAT-K50, DTA1010, RJ-900ATSC,
RJ-1000ATSC, STB-T8, STB-T9, STB-T10 are identical in the hardware aspect,
The difference in model number and trade name serves as marketing strategy.
We have tested one model AT2601 during this compliance test period. For
electronic filing, the brief circuit description with the RF tuner specification is
saved with filename: descri.pdf.

Related Submittal(s) Grants
This is a single application for certification of a TV interface device for the

function RF modulation of this EUT, and the other function is subject to the FCC
part 15 verification.

FCC ID: UVD20071228001
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1.3

1.4

Test Methodology

Both AC mains line-conducted and radiated emission measurements were
performed according to the procedures in ANSI C63.4 (2003). Radiated
emission measurement was performed in semi-anechoic chamber and
conducted emission measurement was performed in shield room. For radiated
emission measurement, preliminary scans were performed in the semi-
anechoic chamber only to determine the worst case modes. All radiated tests
were performed at an antenna to EUT distance of 3 meters, unless stated
otherwise in the "Justification Section" of this Application.

Test Facility

The Semi-Anechoic Chamber & shielded room facility used to collect the
radiated & conducted emissions data is SHENZHEN ACADEMY OF
METROLOGY & QUALITY INSPECTION Ilocated at Longzhu Road,
Shenzhen. This test facility and site measurement data have been fully placed
on file with the FCC.

FCC ID: UVD20071228001
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EXHIBIT 2

SYSTEM TEST CONFIGURATION
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2.0
2.1

2.2

2.3

24

System Test Configuration

Justification

The system was configured for testing in a typical fashion (as a customer would
normally use it), and in the confines as outlined in ANSI C63.4 (2003).

For maximizing emissions below 30 MHz, the EUT was rotated through 360°,
the centre of the loop antenna was placed 1 meter above the ground, and the
antenna polarization was changed. For maximizing emission at and above 30
MHz, the EUT was rotated through 360°, the antenna height was varied from 1
meter to 4 meters above the ground plane, and the antenna polarization was
changed. This step by step procedure for maximizing emissions led to the data
report in Exhibit 3.0.

The unit was placed in the rear of the turntable.

The equipment under test (EUT) was configured for testing in a typical fashion
(as a customer would normally use it). The EUT was placed on a turn table,
which enabled the engineer to maximize emissions through its placement in the
three orthogonal axes.

The frequency range from 30MHz to 2GHz was searched for spurious emissions

from the device. Only those emissions reported were detected. All other
emissions were at least 20 dB below the applicable limits.

EUT Exercising Software

There was no special software to exercise the device. Once the unit is powered
up, it transmits the typical signal continuously.

Special Accessories

No special accessories were used for compliance of this product.

Equipment Modification

Any modifications installed previous to testing by Shenzhen MTC Co., LTD will
be incorporated in each production model sold/leased in the United States.

No modifications were installed by Intertek Testing Services

FCC ID: UVD20071228001
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2.5

2.6

Measurement Uncertainty

When determining the test conclusion, the Measurement Uncertainty of test has

been considered.

Support Equipment List and Description

This product was tested in the following configuration:

Refer List:

Description

Manufacturer

Model No.

Serial No.

TV-Test Transmitter

ROHDE&SCHWARZ

SFQ

2072.5501.02

MPEG2 Measurement
Generator

ROHDE&SCHWARZ

DVG

2068.8600.03

75Q RF Termination

10kQ, 22kQ,75Q,100Q
Termination loading

1x75Q coaxial cable
(Provided by Client)

3 x1.5m AV cable

Pass splitter

ROHDE&SCHWARZ

800.6612.52

RF cable

50Q, 1.5m

50 - 75Q Matching Pad

Impedance Transformer

NMC

MB-009

All the items listed under section 2.0 of this report are

Confirmed by:

Shawn Xing
Assistant Manager
Intertek Testing Services Shenzhen Ltd. Guangzhou Branch

Agent for Shenzhen MTC Co., LTD

A —
ﬁ? : -d_ﬂ*-"

March 24, 2008 Date

Signature
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EXHIBIT 3

EMISSION RESULTS
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3.0 Emission Results

Data is included worst case configuration (the configuration which resulted in the
highest emission levels). A sample calculation, configuration photographs and
data tables of the emissions are included.

FCC ID: UVD20071228001
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3.1

Field Strength Calculation

The field strength is calculated by adding the reading on the Spectrum Analyzer
to the factors associated with preamplifiers (if any), antennas, cables, pulse
desensitization and average factors (when specified limit is in average and
measurements are made with peak detectors). A sample calculation is
included below.

FS=RA+AF +CF-AG+PD +AV

where FS = Field Strength in dBuV/m
RA = Receiver Amplitude (including preamplifier) in dBuV
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB
AG = Amplifier Gain in dB
PD = Pulse Desensitization in dB
AV = Average Factor in -dB

In the radiated emission table which follows, the reading shown on the data
table may reflect the preamplifier gain. An example of the calculations, where
the reading does not reflect the preamplifier gain, follows:

FS=RA+AF +CF-AG +PD + AV

FCC ID: UVD20071228001
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3.1 Field Strength Calculation (cont'd)

Example
Assume a receiver reading of 62.0 dBuV is obtained. The antenna factor of 7.4

dB and cable factor of 1.6 dB is added. The amplifier gain of 29 dB is
subtracted. The pulse desensitization factor of the spectrum analyzer was 0
dB, and the resultant average factor was -10 dB. The net field strength for
comparison to the appropriate emission limit is 32 dBuV/m. This value in dBuV/m
was converted to its corresponding level in pV/m.

RA =62.0 dBpV

AF= 7.4dB

CF= 16dB

AG=29.0dB

PD=0dB

AV =-10dB

FS=62+74+16-29+0+(-10) =32 dBpV/m

Level in yV/m = Common Antilogarithm [(32 dBuV/m)/20] = 39.8 yV/m

FCC ID: UVD20071228001
10



INTERTEK TESTING SERVICES

3.2 Radiated Emission Configuration Photograph

Worst Case Radiated Emission
at
386.438 MHz

For electronic filing, the worst case radiated emission configuration photograph
is saved with filename: radiated photos.pdf.

FCC ID: UVD20071228001
11



INTERTEK TESTING SERVICES

33 Radiated Emission Data

The data on the following page lists the significant emission frequencies, the
limit and the margin of compliance. Numbers with a minus sign are below the
limit.

Judgement: Passed by 1.2 dB

TEST PERSONNEL:

Signature

Billy Li, Compliance Engineer
Typed/Printed Name

March 24, 2008
Date

FCC ID: UVD20071228001
12
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Applicant: Shenzhen MTC Co., LTD

Date of Test: January 28, 2008

Model: AT2016
Mode: Modulating

Table 1

Radiated Emissions

Antenna
Frequency | Reading |Pre-Amp| factor |Netat3m| Limit at 3m|Margin
Polar (MHz) (dBuV) (dB) (dB) | (dBuV/im)| (dBuV/m) | (dB)
H 38.425 49.8 26.5 9.2 32.5 40.0 -7.5
\ 63.046 52.5 26.2 9.3 35.6 40.0 4.4
H 83.267 52.1 25.8 8.5 34.8 40.0 -5.2
H 377.956 45.3 25.7 23.7 43.3 46.0 2.7
V 386.438 48.2 25.8 224 44.8 46.0 -1.2
V 460.588 44.5 26.0 22.0 40.5 46.0 -5.5
\Y 980.662 41.8 25.9 23.7 39.6 54.0 -14.4
V 1240.266 39.0 34.8 27.6 31.8 54.0 -22.2
\Y 1608.357 38.8 35.1 28.3 32.0 54.0 -22.0
Notes: 1. Peak Detector Data unless otherwise stated.

2. All measurements were made at 3 meter. Harmonic emissions not
detected at the 3 meter distance were measured at 0.3 meter and an
inverse proportional extrapolation was performed to compare the signal level
to the 3 meter limit. No other harmonic emissions than those reported were
detected at a test distance of 0.3 meter.

3. Negative value in the margin column shows emission below limit.

4. Horn antenna is used for the emissions over 1000MHz.

5. The smart antenna port was terminated with 10 kQ and 100Q resistor

according to the manufacturer’s specification.

Test Engineer: Billy Li

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

3.4  Conducted Emission Configuration Photograph

Worst Case Line-Conducted Configuration
At
0.852 MHz

For electronic filing, the worst case conducted emission configuration
photograph is saved with filename: conducted photos.pdf.
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FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

35 Conducted Emission Data

Judgement:. Passed by 3.2 dB

TEST PERSONNEL:

Signature

Billy Li, Compliance Engineer
Typed/Printed Name

March 24, 2008
Date

FCC ID: UVD20071228001



INTERTEK TESTING SERVICES

Applicant: Shenzhen MTC Co., LTD

Model: AT2016
Mode: Modulating

Live Line Data

Table 2

Conducted Emissions

Date of Test: January 29, 2008

Frequency Quasi-Peak Average
(MHz)
Disturbance Permitted Disturbance Permitted
level limit level limit
dB(uV) dB(uV) dB(uV) dB(uV)
0.784 49.5 56.0 40.1 46.0
0.852 50.5 56.0 42.8 46.0
1.389 426 56.0 35.8 46.0
2.255 40.8 56.0 325 46.0
3.893 39.5 56.0 31.7 46.0
4533 38.6 56.0 30.2 46.0
Neutral Line Data
Frequency Quasi-Peak Average
(MHz)
Disturbance Permitted Disturbance Permitted
level limit level limit
dB(uV) dB(uV) dB(uV) dB(uV)
0.228 48.5 62.5 37.8 52.5
0.784 452 56.0 36.5 46.0
0.852 46.1 56.0 37.8 46.0
1.292 39.5 56.0 30.2 46.0
3.547 39.1 56.0 37.2 46.0
4.448 38.6 56.0 29.8 46.0

Test Engineer: Billy Li

FCC ID: UVD20071228001

16




INTERTEK TESTING SERVICES

3.6  RF Output Level Measurement

Worst Case Line-Conducted Configuration
At
61.250 MHz

For electronic filing, the plot shows the RF output signal are saved with
filename: ch3.pdf. and ch4.pdf

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

3.7 RF Output Level Data

The data on the following page lists the significant emission frequencies, the
limit and the margin of compliance. Numbers with a minus sign are below the
limit.

Judgement: Passed by 4.0 dB

TEST PERSONNEL:

Signature

Billy Li, Compliance Engineer
Typed/Printed Name

March 24, 2008
Date

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

Applicant: Shenzhen MTC Co., LTD Date of Test: March 20, 2008
Model: AT2016
Mode: Modulating

Table 3
RF Output Level Measurement

Test F Veter Pad Result Limit [ Margi
es requency | Readi Loss esu im i argin
C hannel | Type eading

Mode yp (MHz) (dBuV) (dB) (dB pV) | (dBpuV) | (dB)
03 Aural 56.750 46.2 6.0 52.2 56.5 -4.3

DTV 03 Visual 61.250 59.5 6.0 65.5 69.5 -4.0
03 Aural 65.750 46.1 6.0 52.1 56.5 4.4
04 Aural 62.750 46.4 6.0 52.4 56.5 -4.1

DTV 04 Visual 67.250 58.5 6.0 64.5 69.5 -5.0
04 Aural 71.750 46.2 6.0 52.2 56.5 -4.3

NOTES: 1. Test according to section 12.2.5 of ANSI C63.4
2. 50 to 75Q (6dB attenuation) matching-impedance pad was employed.
3. Negative sign in the column shows value below limit.

4. Technical Limits: Video signal: 346.4 x\R in microvolts = 3000.0uV or
69.5dBuV Audio signal: 77.5 xvR in microvolts = 671.0uV or 56.5dBuV

Test Engineer: Billy Li

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

3.8  Spurious Emission Measurement

Conducted spurious emissions measurement more than 4.6MHz below or
7.4MHz above the carrier frequency.

1 The range for measurement is from 30MHz to 4.6MHz below the visual
carrier frequency, and any emissions in range from 7.4MHz above the
visual carrier frequency to 1G.

2 The measuring instrument was set to 100kHz bandwidth and the
detector function to peak mode.
3 Technical Limits: -4.6MHz of video carrier frequency and +7.4MHz

shall not exceed 10.95 x\R in microvolts or 39.5dBpV.

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

3.9  Spurious Emission Measurement Data
Test Channel Frequency R“g::i‘iar:g foas(js Amplifier Result Limit Margin
Mode (MHz) (dBuV) (dB) (-dB) (dBuVv) | (dBuVv) (dB)
DTV 03 56.250 56.9 6.0 26.0 36.9 39.5 -2.6
DTV 04 62.290 55.8 6.0 26.0 35.8 39.5 -3.7

The worst case emission for more than 4.6MHz below or 7.4MHz above the carrier
frequency was showed as above. And all spurious emission was measured and found
to be at least 20 dB below the limit.

TEST PERSONNEL:

v
) q

Signature

Billy Li, Compliance Engineer
Typed/Printed Name

March 24, 2008

Date

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

3.10 Antenna Transfer Switch Measurement

Worst Case Transfer Switch Emission
At
61.250 MHz

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

3.11 Antenna Transfer Switch Measurement Data

The data on the following page lists the significant emission frequencies, the
limit and the margin of compliance. Numbers with a minus sign are below the
limit.

Judgement: Passed by 8.0 dB

TEST PERSONNEL:

Signature

Billy Li, Compliance Engineer
Typed/Printed Name

March 24, 2008
Date

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

Applicant: Shenzhen MTC Co., LTD Date of Test: March 19, 2008
Model: AT2016

Mode: Modulating

Table 4 Antenna Transfer Switch Measurement Pursuant to FCC Part 15
Section 15.115 Requirement

Pad +
. Pass . :
Channel Frequency | Reading | Pre-am splitter Result Lim it Margin
(M Hz) (dBuV) | p(dB) | oss | (ABHV) | (dBuV) (dB)
(dB)
03 61.250 12.0 22.5 12.0 1.5 9.5 -8.0
04 67.250 11.8 22.5 12.0 1.3 9.5 -8.2

NOTES: 1. Test according to section 12.2.6 of ANSI C63.4

2. A pass splitter (6dB attenuation) and a 50 to 75Q (6dB attenuation)
matching-impedance pad were employed.

3. Negative sign in the column shows value below limit.

4. The measuring instrument was set to 100kHz bandwidth and the
detector function to peak mode

5. Limit should not exceed 3.0uV or 9.5dBpV.

Test Engineer: Billy Li

FCC ID: UVD20071228001
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EXHIBIT 4

EQUIPMENT PHOTOGRAPHS

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

40 Equipment Photographs

For electronic filing, the photographs of the tested EUT are saved with filename:
external photos.doc & internal photos.doc.

FCC ID: UVD20071228001
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EXHIBIT 5

PRODUCT LABELLING

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

50 Product Labelling

For electronic filing, the FCC ID label artwork and the label location are saved
with filename: label.pdf.

FCC ID: UVD20071228001
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EXHIBIT 6

TECHNICAL SPECIFICATIONS

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

6.0 Technical Specifications

For electronic filing, the block diagram and schematics of the tested EUT are
saved with filename: block.pdf and circuit.pdf respectively.

FCC ID: UVD20071228001
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EXHIBIT 7

INSTRUCTION MANUAL

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

7.0 Instruction Manual

For electronic filing, a preliminary copy of the Instruction Manual is saved with
filename: manual.pdf.

This manual will be provided to the end-user with each unit sold/leased in the
United States.

FCC ID: UVD20071228001
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EXHIBIT 8

MISCELLANEOUS INFORMATION

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

8.0 Miscellaneous Information

This miscellaneous information includes emission measuring procedure.

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

8.1 Emissions Test Procedures

The following is a description of the test procedure used by Intertek Testing Services
in the measurements of EUT operating under Part 15, Subpart B rules.

The test set-up and procedures described below are designed to meet the
requirements of ANSI C63.4 - 2003.

The equipment under test (EUT) is placed on a wooden turntable which is four
feet in diameter and approximately one meter in height above the ground
plane. During the radiated emissions test, the turntable is rotated and any
cables leaving the EUT are manipulated to find the configuration resulting in
maximum emissions. The EUT is adjusted through all three orthogonal axes to
obtain maximum emission levels. The antenna height and polarization are
varied during the testing to search for maximum signal levels. The height of the
antenna is varied from one to four meters.

Detector function for radiated emissions from the frequency band 30MHz to
1GHz is in QP mode and RBW setting is 120kHz. Detector function for
radiated emissions for frequency band above 1GHz, both peak and AV
detectors shall be used to measure the emissions and the peak limit is 20dB
above the maximum permitted average emission limit and RBW setting is
1MHz. Detector function for conducted emissions are in QP & AV mode and
IFBW setting is 9kHz from the frequency band 150kHz to 30MHz.

For radiated emission, the frequency range scanned is 30MHz to 2GHz. For
line-conducted emissions, the range scanned is 150kHz to 30MHz.

FCC ID: UVD20071228001
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INTERTEK TESTING SERVICES

8.1  Emissions Test Procedures (cont'd)

The EUT is warmed up for 15 minutes prior to the test.

AC power to the unit is varied from 85% to 115% nominal and variation in the
fundamental emission field strength is recorded. If battery powered, a new,
fully charged battery is used.

Conducted measurements are made as described in ANSI C63.4 - 2003.

FCC ID: UVD20071228001
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Important Safety Instructions

CAUTION
RISK OF ELECTRIC SHOCK

DO NOT OPEN

THE LIGHTNING FLASH WITH ARRO-
WHEAD SYMBOL WITHIN AN EQUIL-
ATERAL TRIANGLE IS INTENDED TO
ALERT THE USER TO THE PRESEN-
CE OF UNINSULATED "DANGEROUS
VOLTAGE" WITHIN THE UNIT'S CABI-
NET THAT MAY BE OF SUFFICIENT
MAGNITUDE TO CONSTITUTE ARISK
OF ELECTRIC SHOCK TO PERSONS.

THE EXCLAMATION POINT WITHIN AN
EQUILATERAL TRIANGLE IS
INTENDED TO ALERT THE USER TO
THE PRESENCE OF IMPORTANT
OPERATING AND MAINTENANCE

(SERVICING) INSTRUCTIONS IN THE
MANUAL ACCOMPANYING THE UNIT.

WARNING:

TO PREVENT FIRE OR ELECTRIC SHOCK, DO
NOT EXPOSE THE UNIT TO RAIN OR MOISTURE.
NEVERATTEMPT TO OPEN THE CABINET,
DANGEROUS HIGH VOLTAGES ARE PRESENTED
IN THE UNIT. REFER SERVICING TO QUALIFIED
SERVICE PERSONNEL.

CAUTION:

TO PREVENTELECTRIC SHOCK, MATCH

WIDE- BLADE PLUG WITH WIDE SLOT AND
FULLY INSERT.

THE APPARATUS SHALL NOT BE EXPOSED
TO WATERAND NO OBJECTS FILLED WITH
LIQUID SUCHAS VASES SHALL BE PLAC-

ED ON THE APPARATUS.

]

This symbol indicates that this product incorporates
double insulation between hazardous mains voltage
and user accessible parts. When servicing use only
identical replacement parts.

WARNING: To reduce the risk of fire or electric shock,
do not expose this apparatus to rain or cords.

CAUTION:

THE UNIT EMPLOYS ALASER SYSTEM. TO EN-
SURE THE PROPER USE OF THE UNIT, READ
THIS MANUAL CAREFULLY AND KEEP IT FOR
FUTURE REFERENCE.

IF THE UNIT REQUIRES SERVICING, CONTACT
THE SELLER OR SEE "TROUBLESHOOTING".

TO PREVENT DIRECT EXPOSURE TO THE
LASER RADIATION, DO NOT OPEN THE
CABINET. VISIBLE LASER MAY RADIATE
WHEN THE CABINET IS OPENED OR THE
INTERLOCKS ARE DEFEATED. DO NOT
STARE INTO THE LASER BEAMS.

CAUTION:

THE DVD VIDEO PLAYER IS ACLASS 1 LASER
PRODUCT. USE OF CONTROLS OR ADJUST-
MENTS OR PERFORMANCE OF PROCEDURES
OTHER THAN THOSE SPECIFIED HEREIN MAY
RESULT IN HAZARDOUS RADIATION
EXPOSURE.

AS THE LASER BEAM USED IN THIS DVD
VIDEO PLAYER IS HARMFUL TO THE EYES, DO
NOT ATTEMPT TO DISASSEMBLE THE
CABINET.

REFER SERVICING TO QUALIFIED
PERSONNEL ONLY.

WARNING:

FCC REGULATIONS STATE THAT ANY CHANGE
OR MODIFICATION TO THE EQUIPMENT, NOT
EXPRESSLY APPROVED BY MAKER OR ITS
AUTHORIZED PARTIES, COULD VOID USER'S
AUTHORITY TO OPERATE THIS EQUIPMENT.

1. The apparatus shall not be exposed to dripping
or Splashing and that no objects filled with liquids,
such as Vases, shall be placed the apparatus.

2. The mains plug is used as the disconnect device,
the disconnect device shall remain readily operable.

3. To be completely disconnect the power input,
the mains plug of apparatus shall be disconnected
from the mains.

4. The mains plug of apparatus should not be
obstructed or should be easily accessed during
intended use.

5. The battery (battery or batteries or battery pack)
shall not be exposed to excessive heat such as
sunshine, fire or the like.




1. Read theselInstructions.

2. Keep theselnstructions.

3. Heed allWarnings.

4. Follow allinstructions.

5. Do notuse this apparatusnear water.
6. Clean only with dry cloth.

7. Do notblock any ofthe ventilation openings. Install in accordance with the
manufacturers instructions.

8. Do notinstall near anyheat sources suchas radiators, heatregisters, stoves,
or other apparatus (including amplifiers) thatproduce heat.

9. Do notdefeat the safety purpose of the polarized or grounding - type plug.

A polarizedplug has twoblades with onewider than theother. A groundingtype
plug has twoblades and athird grounding prong. The wide bladeor the third
prong are providedfor your safety. When the provided plug doesnot fit intoyour
outlet, consult anelectrician for replacementof the obsolete outlet.

10. Protect the power cord frombeing walked onor pinched particularly at plugs,
convenience receptacles, andthe point wherethey exit fromthe apparatus.

11. Onlyuse attachments/accessories specifiedby the manufacturer.
12. Use onlywith a cart, stand, tripod, bracket, or table specified by the

manufacturer, orsold with theapparatus. When acart is used, use caution when
moving the cart/apparatus combination to avoidinjury from tip-over.

Portable Cart Warning

13. Unplug thisapparatus during lightningstorms or whenunused for long
periods of time.

14. Refer allservicing to qualified service personnel. Servicingis required when
the apparatus hasbeen damaged inany way, such as power-supplycord or plug
is damaged, liquid has been spilled or objects havefallen into theapparatus,
the apparatus hasbeen exposed torain or moisture, does notoperate normally,
or has beendropped.




Note:

1. Important safetyinstructions shall be provide will eachappliance.

These safety instructionsmay be inthe form ofa separate booklet, separate
sheet, or partof the instructionmanual.

2. If includedin the instructionmanual, the safetyinstructions shall belocated
before any operatinginstructions. 3. Theseinstructions shall be entitled
“IMPORTANTSAFETY INSTRUCTIONS’ .

4. The safetyinstructions shall include, as applicable tothe particular apparatus,
the information andwarnings listed before. The wording iscapable of being
supplements, although notreplaced, by drawingor cartoons.

5. The symbolshall be shownadjacent to thetext of ImportantSafety Instructions

Warning: Changesor modifications tothis unit notexpressly approved bythe
party responsible forcompliance could voidthe users authority to operate the
equipment.

NOTE: This equipmenthas been testedand found tocomply with thelimits for a
Class B digitaldevice, pursuant toPart 15 ofthe FCC Rules. These limits are
designed to providereasonable protection againstharmful interference ina
residential installation. Thisequipment generates, uses,and can radiateradio
frequency energy and,if not installedand used inaccordance with the
instructions, may cause harmful interference toradio communications. However,
there is noguarantee that interferencewill not occurin a particularinstallation.
If this equipmentdoes cause harmfulinterference to radioor television reception,
which can bedetermined by turningthe equipment offand on, theuser is
encouraged to tryto correct theinterference by oneor more ofthe following
measures:

- Reorient orrelocate the receivingantenna,

- Increase theseparation between theequipment and receiver.

- Connect theequipment into anoutlet on acircuit different fromthat to
which the receiveris connected.

- Consult thedealer or anexperienced radio TVtechnician for help.




Introduction

Thank you forpurchasing this productwhich has beendesigned and manufactured
to give youmany years of service.

About This UserGuide
This user guide contains all theinformation you needto know abouthow to setup
and watch availabledigital TV channelsusing thisATSC ConverterBox.

What's ATSC?

Advanced Television system committee, an international organization
establishing broadcasting standardsfor digital (includinghigh-defimtion
and data broadcasting)television.

What's Digital Television?

Digital television (DTV)is a newway of transmitting high quality videoand audio
to your TVset. Using DTV, broadcasters cantransmit high definition TV (HDTV)
images, Dolby digitalsurround audio, and new services suchas multiplexing
(transmitting more thanone program onthe same TV channel) and datacasting
(providing electronic programguides and interactive television). Several ofthese
services can becombined into asingle digital broadcast.

How to ViewDigital Television?

DTV is broadcastfrom transmitters andreceived via arooftop aerial. Itworks like
traditional TV, but becausethe signals are Digital you needan Atsc Converter Box
to convert them. There are threeways to watchDTV: anexternal DTV Atsc
Converter Box receiverto a DTV-ready television oran integrated digital TV with
a built-in digitaltelevision tuner orpersonal computer (PC)tuner cards and
computer monitors. An Atsc Converter Box receiveris the mostpopular case.

Q Look out forthis symbol. Itindicates useful andimportant tips




1.1 Remote Control
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Remote Key Function:

MUTE: Press to mute orunmute the audio output.

GUIDE: Press to display theon-screen Electronic Program

Guide (EPG).

CH+: Press to change thechannels in non-menu state.

CH-: Press to change thechannels in non-menu state.

INFO: Press to display informationabout the channel being

viewed.

. EXIT:Press to completely exitfrom the on-screen menus.

. OK: While using the on-screenmenus, press ENTER to

activate (or change) aparticular item.

8. »: Press to move aroundthe menu screens

. E-CH: Press to return tothe previous channel youviewed.

10. - : Press to input dashto select a channel,for example 14-1.

11. CAPTION: When a digital signal is received, Service1,
Service2,... or Service6 canbe selected. When ananalog
signal is received, CC1,CC2, CC3, or CC4can be selected.

12. AUDIO: Press to select theavailable multi-tracks.
(Depending on the particularbroadcast, one or more
foreign language translations mightbe available.)

13. STANDBY: Press to switch the Atsc Converter Boxto on
and off.

14. VOL+: Press to increase theoutput volume level.

15. VOL-: Press to decrease theoutput volume level.

16. A: Press to move aroundthe menu screens

17. MENU: Press to display themain menu or toswitch
back to the previousmenu screen that wasdisplayed.

18. 4 : Press to move aroundthe menu screens

19. v : Press to move aroundthe menu screens

20. NUMBER KEYS: Press to directly tuneto a particular
channel or input digitsin menus.

21. ASPECT:Press to change thescreen format (Normal/
Zoom/Wide/Cinema) according to thescreen aspect ratio
and the input signalformat.

22. SIGNAL: Press to show thesignal strength.
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1.1.1 Installing the Batteries

Remove the battery cover from the remote control and put 2xAAA size batteries
inside the compartment.

The diagram inside the battery compartmentshows the correctway to install the
batteries.

1.0pen the cover 2.Install batteries 3.Close the cover

1.1.2 Using the Remote Control

Touse the remote control, point ittowards the frontof the digitalAtsc Converter
Box. The remote controlhas a range of up to7 metres fromthe AtscConverter
Box at an angle of up to60 degrees.

The remote controlwill not operateif its pathis blocked.

Sunlight or very bright light will decrease the sensitivity of the remote
control.




1.2 Front Paneland Rear Panellllustration

1.2.1 Front Panel
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@ POWER BUTTON: Used to turn onor off ofthe main power ofthe unit.
REMOTE CONTROLSENSOR: Used to receivethe signal fromthe remote control.
STANDBY INDICATOR: Used to visuallyshow power state of the Atsc Converter Box,
the red LEDwill be light if the Atsc Converter Boxentered standby mode.

@ CHANNEL UP/DOWN: Used to changethe channels innon-menu state.

1.2.2 Rear Panel

TODEL A0t

POWER SUPPLY: 100-2401- 50/60H
JAX POWER CONSUMPTION: 8 WATTS

@ @ O @ ® ©®© @ ®

@ RF IN : Connect the AIR antenna or CATV cablehere.(if the cable provider is passing
through 8VSB signal.)

RF OUT: This socket willtransmit the NTSC CH3/4RF signal to your TV ANTin socket.
CH3/4 SWITCH: Select NTSC channel (Channel3:61.25MHz,Channel4:67.25MHz).
(@ SMART ANT I/F:Connect to anexternal smart antenna.

@ AUDIO L/R: Connect these terminals tothe analog audio inputsof a TVset (i.e., to a

TV that hasjacks for L/Rinputs). Or connectthese terminals tothe L/R inputsof a

separate audio component.

Video output: Connect this jackto the Videolnput jack onyour TV usingan Audio/Video

cable.This output port supportsthe only SD output..

@ SERVIC : This RS-232 PORTfor softwareupgrade by manufacturer only and not for user.
MAIN POWER: Connect to mainpower supply usingthe power cord.




1.3 Connecting The Atsc Converter Box

The following diagrams are of typical configurations only,and may differslightly
to your existingexternal equipment. Ifyou are unsure how to connectto your
Atsc Converter Box, always consultyour manufacturer's usermanual supplied
with your equipment.

1.3.1 Connecting Antennas

This section tellshow to connectan indoor oroutdoor antenna toyour Atsc
Converter Box. Youmay need a75~ adaptor ora combiner.

NOTES:

A. If yourantenna has separateleads for VHF/UHF signals, you willneed
to purchase acombiner to combineit before connectto the receiver.

B.The AtscConverter Box canreceive DTV signalsin the eventthat a localcable
provider is passing8VSB through ontheir system. (8VSBis the RF modulation
format utilized bythe DTV(ATSC)digital television standardto transmit digital
bits over theairwaves to thehome consumer.)

C. When ReceivingDigital Cable Signal: If yourcable service signaldoes not
comply with the ATSCrequirement, this productmay not operate properly.




1.3.2 Connecting toa TV Set

TV Aerial

(For smart antenna only)
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AUDIO IN

RFIN




1.3.3 Connecting toan AudioSystem
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2. On-Screen Menus

Ensure all connectionshave been madefollowing the diagramson the previous
pages for reference.

When you plugthe power cord of this set-topbox into apower outlet and press
the POWER switch on thefront panel, thebox will beturn on forthe first time.
Press STANDBY button on theremote control will switch the set-topbox to or
from standby mode.

Turn onthe TV setand switch itto external AV mode, you will seethe picture
come from thebox.

If it isthe first timeyou use thisdevice, an Auto Program menuappears to let
you to scanall the availablechannels in yourarea.

Initial Sef

Menu Langu:

Main Menu
Press the MENU button on theremote control, the main menu willdisplay as
below. the Auto Program focus is highlighted as default.

Main Menu

Auto Program

2.1 Auto Program

If it's thefirst time youuse the box, you should scanall the TVchannels first,
press the arrowbuttons to move the cursor to Auto Program in main menu,
press the OK button to confirm, youwill see belowmenu which indicates auto
search is inprocess. Afterall channels inyour area arefound, you willsee the
first found channelshowing on the screen. Anytime if youwant to startauto
channel search again, you can followthe above procedure.

Autoprogram Menu Autoprogram Menu

11




2.2 Manual Channel Set

You can highlightthis item and press OK button to confirmit, you willsee below
menu showing onscreen. You can specificthe selected channel “Viewable”
or “Not viewable” , the notviewable channels willbe skipped whenyou do
zapping next time.

nu

Ch14-1 ATSC-1_Viewable

2.3 Password
When this itemis highlighted, pressthe OK button will enterthe Enter Old
Password menu as below.

Enter Old Password

O O 0O 0O

When you enteredthe correct password(the default password is6666), the
Enter New Passwordand Confirm New Passwordwill pop upsequentially,
if the newinput passwords verified successfully, thePassword Changed
message will popup in theright up corner.

2.4 Parental Control

When this itemis highlighted, pressthe OK button will enterthe Enter Password
menu, you willenter the Parental Control Menuas below ifthe password you
entered is correct. This device support?2 rating systemsused in the United States:
1), The Motion Picture Association of America's (MPAA) ratings include the
following ratings: G(General Audiences-All AgesAdmitted), PG(Parental Guidance
Suggested. Some Material May Not Be Suitable For Children), PG-13(Parents
Strongly Cautioned. Some Material Maybe Inappropriate For Children Under 13),
R(Restricted, Under 17 Requires AccompanyingParent Or Adult Guardian),NC-17
(No One 17 And Under Admitted).

12




2),The TV Rating systeminclude the followingratings: TV-Y(all children) and
TV-Y7(directed to olderchildren),TV-G (general audience), TV-PG(parental
guidance suggested), TV-14(parents strongly cautioned),and TV-MA(mature
audiences only). Theletters FV(Fantasy Violence),V(moderate Violence), S
(mild Sexual situations), L(mild coarse Language), D(mature themes suggestive
Dialogue) were addedto indicate the presence of violence, sex, language,
suggestive dialogue respectively.

Parental Control Menu

2.5 Advanced Closed Caption
When this itemis highlighted, pressthe OK button will enterthe Advanced Closed
Caption menu as below.

Advanced Closed Caption

Edge Color

If you choosethe Style as Automatic, the caption Size/Font/Text Color/Text
Opacity/Background Color/Background Opacity/Edge Effect/Edge Color will
be set to Automatic also, and you willsee help information DECIDED BY BROAD
CASTING at the bottomof the menu.

If you choosethe Style as Custom, you willsee help information CLOSED
CAPTION SAMPLE at the bottom of the menu, you can change all above caption
related parameters separatelyas you want.

13




2.6 Language
When this itemis highlighted, youcan press OK button to changethe OSD menu
language as youwant, there are 3 options: English, Spanish, French.

2.7 AutoPower Down Timer

When this itemis highlighted, pressthe OK button you canchoose the options:
Off, 2 hours, 4 hours. the receiver willenter standby mode according to

the specific settingif the latter2 options chose.

2.8 SmartAntenna
When this itemis highlighted, pressthe OK button you canenter the belowmenu
if a smartantenna is presented at the rearpanel of yourbox,

If the smartantenna not presented you can notenter above menu, you will see
below No Smart Antenna Detected message.

14




3. Troubleshooting

Q: It takes a while todisplay picture onthe screen afterturning power on
or after changingchannel.

A: It will take several seconds forthis receiver toshow the logoor picture after
power on sinceethe system haveto finished theinitialization of the main chip
and demodulator.In case ofdigital broadcasting, itcould take 1to 2 seconds
to receive data. Therefore, it isnot a faultyreceiver if the picture display is
delayed.

Q: There isno picture onthe screen.

A: Make sure thepower is on.

Make sure thecable between thereceiver and the TV is connected properly.
Make sure the TV's external videoinput mode isselected correctly.

Make sure thevideo output isselected correctly.

Make sure theantenna is positioned correctly.

Try turning the receiver offand then backon again.

Q: Poor video quality or screenflickering.
A. This is aresult of apoor broadcast signal.
Rotate the antennato a differentdirection.

Q: No Sound.

A: Make sure thecable between thereceiver and the TV audio jackor your
audio system isconnected properly.

Try pressingthe MUTE buttonon the remote.

Try pressingthe VOL+ buttonon the remote continuously.

Try turningthe receiver offand then backon again.

Q: The remote control does notwork.

A: Make sure thereis no obstructionbetween the remote controller and the
remote sensor ofthe receiver.

Make sure thedistance and degreeis not outof range.

Check to insurethe batteries areinstalled correctly.

Install a pairof new batteries.




4. Specification

Product Name
ATSC ConverterBox Receiver

Power Supply
Input Voltage: 100 -240V~ 50/60Hz
Power Consumption:Maximum 8W,Standby <1W.

Decoder
Video Format: Standard definition CVBS.
Audio Format: Dolby Digital audio

R F Signal Input/Output
ATSCAntenna/Cable RF In: F-Connector

NTSC Ch3/4 RF out: F-Connector
Antenna Impedance: 75 Ohms
Channels: VHF 2 -13 ,UHF 14 -69
Smart Antenna interface

Video Outputs
Composite Video Outputfor standard analogsets: RCA Connector

Audio Outputs
Analog Audio Outputs (L/R): RCAConnectors

Service
Software upgrade throughRS-232 port: 9pin D-Sub type

Remote Control format
NEC protocol (38KHzcarrier pulse width modulation).
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5. Glossary

ATSC:

“Advanced Television Systems Committee.” Formed to establishtechnical
standards for U.S.advanced television systems.Also, thename given tothe
8-VSB transmission standarditself.

NTSC:
"National Television Systems Committee"and the name of the currentanalog
transmission standard usedin the U.S.,which the committeecreated in 1953.

Analog TV:

Analog technology hasbeen in usefor the past50 years totransmit conventional
TV signals toconsumers. "Standard" televisionbroadcasts in analog TV. Analog
signals vary continuously, creating fluctuationsin color, brightness and quality.

Digital Television(DTV):
Digital TV isthe umbrella termencompassing High-definition Television and
several other applications, including Standard Definition Television.

SDTV:

"Standard Definition Television." Digital formatsthat do notachieve the video
quality of HDTV, but are at least equal, or superior to, NTSC pictures. SDTVmay
have either 4:3or 16:9 aspectratios, and itincludes surround sound. Variations
of fps (framesper second), linesof resolution, and other factors of480p and
480i make upthe 12 SDTVformats in the ATSCstandard.

HDTV:

"High-definition Television." This isthe most superiorvideo picture availablein
Digital TV. In theU.S., the 1080iand 720p formatsin a 16:9aspect ratio arethe
two acceptable HDTVformats. HDTV isa component of DTV.

Dolby Digital:

This is adigital surround soundtechnology used inmovie theaters andupscale
home theater systemsthat enhances audio. Home theater componentswith this
technology work inconjunction with a"5.1-speaker" system (five speakers plus a
low-frequency subwoofer) toproduce true-to-life audiothat draws thelistener
into the onscreenaction. Six discreetaudio channels areused: Left, Center,
Right, Left Rear (or side), RightRear (or side),and a subwoofer-- LFE, "low
frequency effects" --(considered the ". 1 " asit is limitedin bandwidth).

Smart Antenna:

A smartantenna system combines multiple antenna elementswith a signal-processing
capability to optimizeits radiation and/orreception pattern automaticallyin response

to the signalenvironment.
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