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Rev.k — 14.06.2007 Product data sheet

1. General description

The FQ1216ME belongs to the new MK5 family of small size frontends, especially
developed for LCD-TV application where a low noise figure and best-in-class performance
is desired. The FQ1216ME combines the functions of an all-band TV tuner, and a multi-
standard TV IF demodulation unit for both positive and negative modulated TV systems.
The FQ1216ME is intended for CCIR L/L’ (France), B/G, | and D/K systems.

The frontends have a built-in digital (I°C) PLL tuning system. A DC-DC converter circuit is
built-in in the FQ1216ME to synthesize the tuning voltage required, thus making the
frontend a true 5 V device.

The FQ1216ME fulfills the requirement of IEC 60950-1 (2nd Edition) in respect of chapter 7
for Electric Strength Test and Impulse Test

For PIP/Double Window application, a second module address can be set for both the
tuner and IF part. The footprint is identical to the Mk3, but the overall thickness is lower.

Table 1. Intermediate frequencies

System L L’ B/G D/K |
Picture carrier 38.90 MHz 33.95 MHz 38.90 MHz 38.90 MHz 38.90 MHz

Color carrier ~ 34.47 MHz 38.38 MHz 34.47 MHz 34.47 MHz 34.47 MHz

Sound 1 32.40 MHz 40.40 MHz 33.40 MHz 32.40 MHz 32.90 MHz
Sound 2 - - 33.16 MHz - -
NICAM 33.05 MHz 39.80 MHz 33.05 MHz 33.05 MHz 32.348 MHz

Table 2.  Channel coverage

Band Frequency range (MHz)
Low band 48.25 to 158.00 ™!

Mid band 160.00 to 442.00

High band 442.00 to 863.25

[1] Can cover down to 45.75 MHz (Ch A for Ireland). Does not guarantee Ch FA (47.75 MHz) for L’

‘ founded by Philips



NXP Semiconductors FQ1216ME MK5
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3. Applications

Multi-Standard TV Systems Broadcast reception
Especially developed for LCD-TV / PDP application

New input configuration (patent pending) results in Best-in-Class noise figure typically
5.5dB in UHF

True 5 V device (low power consumption compared to Mk3)

Full frequency range from 48.25 MHz to 863.25 MHz

PLL controlled tuning

True-synchronous vision IF demodulator (PLL)

Ultra linear FM PLL demodulator

Demodulated video output, AF sound output, second IF sound output.
I’C-bus control of tuning, address selection, AFC status information
User-settable 2™ IF address for PIP application

Complies with European regulations on radiation, signal handling and immunity
(CENELEC 55020, 55013)

Complies to CISPR13 (4" edition) including amendment 1 (1992) and amendment

Fulfills the requirement of IEC 60950-1 (2nd edition) in respect of chapter 7 for Electric
Strength Test and Impulse Test

Low profile horizontally mounted metal 70 mm housing
Environmentally friendly lead-free process used
Suitable for lead-free wave soldering

STB
LCD / Plasma TV
PC-TV cards

4. Ordering information

Table 3. Ordering information

Type number Package
Name Description Version

FQ1216ME/I H-5 3139 147 22641 |EC connector / Horizontal mounting -

FQ1216ME/I V-5 3139 147 22981 |EC connector / Vertical mounting -

FQ1216ME/P H-5 3139 147 22991 Phono connector / Horizontal mounting -

FQ1216ME/P V-5 3139 147 23001 Phono connector / Vertical mounting -

FQ1216ME/L H-5 3139 147 24061 Long IEC connector / Horizontal mounting -
FQ1216ME_MK5 © NXP B.V. 2006. Al rights reserved.
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5. Marking

The following information is printed on a sticker that is on the top cover of the module

Type number
Code number

Origin letter of factory

Change code

Year and week code

6. Block diagram
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Fig 1. Block diagram
7. Pinning information
Table4.  Pin description
Pin name Pin Description
N.C 1 (AGC monitor) do not connect n
N.C 2 (Tuning voltage monitor) do not connect a
+5V 3 Supply voltage Vb, Tuner section
SCL 4 I°C-Bus Serial Clock
SDA 5 I°C-Bus Serial Data
AS TU 6 I°C-address Select - Tuner Part
FQ1216ME_MK5 © NXP B.V. 2006. All rights reserved.
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Pin name

N.C

AS_IF

2" IF sound
CVBS

+5V IF
AF_O/P

GND

[1 For process use only

8. Limiting values

Pin

10

12

13

14

Mounting Tags (TH1, TH2, TH3, TH4)

Multi-standard desktop video modules

Description

Not connected

Not connected

Not connected

I°C-address Select — IF Part
Second IF sound output
Composite video baseband signal
Supply voltage, IF section

AF sound output

FQ1216ME_MK5

Table 5.  Limiting values under operational conditions
The tuners are guaranteed to function properly under the following conditions.

Symbol Parameter Pin Min Typ Max
Vace AGC voltage monitor 1 u 10 - -
Vee Supply voltage 3 4.75 5 5.25
Vripple Ripple voltage susceptibility = - - 5

20 Hz to 1 kHz

1 kHz to 200 kHz - - 10
lcc Supply current at 5 V - 65 100
VscL Voltage on pin SCL 4 -0.3 - 5.25
Vspa Voltage on pin SDA 5

High level 3 - 5.5

Low level -0.3 - 1.5
lson current on pin SDA (open 10 ) 5

collector)

AS voltage 6 = - - 5.25
2" IF sound output
Z(pc) load impedance DC 11 1.0 - -
Ziac) load impedance AC 1.0 - -

Composite video baseband signal

Unit

MQ

mVep

mVep

mA

mA

kQ

kQ

© NXP B.V. 2006. All rights reserved.
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Symbol Parameter Pin Min
Z\(pc) load impedance DC 12 75
Ziac) load impedance AC 75
T(load) load time constant -
IF section
Vee Supply voltage 13 4.75
Viipple Ripple susceptibility 12
20 Hzto 1 kHz -
1 kHz to 500 kHz -
lcc Supply current at 5V -
AF Output
Z\pc) load impedance DC 14 100.0
Ziac) load impedance AC 10.0
[ Minimum impedance required is 10 M@, otherwise AGC voltage is loaded down. For process only

Typ

100

Max

100

5.25

10

130

Unit

ns

mVep
mVep

mA

kQ

kQ

[2] Maximum allowable ripple voltage superimposed on the +5 V supply in the frequency range from 20 Hz to 500 kHz. Criteria: for TV: Af < 2.12 kHz or AM < 0.28 %

3] For detailed information about address coding, refer to Application Information

Table 6. Limiting values under environmental conditions

Symbol Parameter

Non-operational Conditions

Tamb ambient temperature
RH relative humidity

g8 bump acceleration
ds shock acceleration

vibration amplitude
Operational Conditions
Tamb ambient temperature

RH relative humidity

Conditions

259
50g

10 Hz to 55 Hz

Min

Max

+85
100
245
490

0.35

+70

95

[1] The typical MTBF is about 20,000 hours at this operational ambient temperature. For every 10 °C increase, the MTBF is reduced by half.

Unit

°C
%
m/s
m/s

mm

°C

%

© NXP B.V. 2006. All rights reserved.
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9. Static Characteristics

9.1 Overall performance

Unless otherwise specified, all electrical values for overall performance apply at the

following conditions.

Table 7.  Static characteristics (conditional data)

Symbol Parameter Conditions Min  Typ Max  Unit
Tamb ambient temperature - 25+5 - °C
RH relative humidity - 60+15 - %
Vee supply voltage tuner and IF - 5+0.125 - \%
section
Zs source impedance unbalanced - 75 - Q
Zoend_IF)  second IF sound output load - 0.5 - kQ
Zowideo)  Video output load - 75 - Q
ZonF) AF1 sound output load - 100 - kQ
Table 8.  Static characteristics (Test equipment)
Equipment Parameter Min  Typ Max Unit
DC voltmeter input impedance - 10 - MQ
Oscilloscope input impedance resistance - 1 - MQ
input impedance capacitance - 15 - pF
Spectrum analyzer input impedance - 50 - Q
FET probe input impedance resistance - 10 - MQ
input impedance capacitance - 3.5 - pF

FQ1216ME_MK5
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9.2 Test diagram

The frontend characteristics are measured according to the test diagram.

aerial
connector
v [ ]
7 8
123456 O O 910 11 12 13 14
r———————- il ettt ety ===
| L |
r L |
| 1 d i
SCL —}— nF :
SDA — 3 I
| |
! ke +| 33!
| — |
| - --HFl
— |
I - 10 i
| nF |
| |
| |
| |
| |
| |
| |
| |
| |
| |
+5V ——n——H '
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|
| FM1200 MK5 i
| Evaluation board BU5 BU4 BUG!
= o ———@———— @
Video
p out
Q)]
® O @
(1) BU4 loaded with 75 Q (video monitor)
SA = Spectrum Analyzer
P =FET probe
DA = Distortion Analyzer (Zi - 100 k Q)
The minimum load impedance required at the CVBS output75 Q (both AC and DC)
Fig 2. Test diagram
FQ1216ME_MK5 © NXP B.V. 2006. Al rights reserved.
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Table 9.  Static characteristics (Definitions of test signals)
Test signal Frequency Amplitude Modulation
(MHz)
A0  Un-modulated vision 480.25 60 dBuVv
carrier
A1 L-system signal with 480.25 60 dBuVv 100 % (sync level at < 6 %), 2T-
video modulation (peak white) pulse and bar, unless otherwise
indicated
A2 B/G/D/K/l-system signal 480.25 60 dBuVv 100 % (rest carrier 10 %), 2T-pulse
with video modulation (top sync) and bar, unless otherwise indicated
A3  L'-system signal with 55.75 60 dBuV 100 % (sync white < 6 %), 2T-pulse
video modulation (peak white) and bar, unless otherwise indicated
B1  Un-modulated main A2 + -13dB
sound carrier B/G/I/ID/K  5.5/6.0/6.5 respectively
system as chosen MHz wrt A2
B2 AM-modulated sound 486.75 MHz -10 dB with m = 0.54, modulation frequency 1
carrier L system respect to kHz, unless otherwise indicated
test signal
A0 or A1
B3 FM-modulated main A2 + -13 dB frequency deviation = 27 kHz,
sound carrier B/G/I/D/K  5.5/6.0/6.5 respectively modulation frequency 1 kHz, 50 ps
system respectively MHz wrt A2 pre-emphasis, unless otherwise
indicated
B4 Un-modulated 2" sound A2 + 5.85 -20dB
carrier B/G system MHz respectively
wrt A2
B5 Un-modulated main A1 +6.5 -10 dB wrt
sound carrier L system MHz test signal
A1
B6 AM-modulated sound A3-6.5 —10 dB with m = 0.54, modulation frequency 1
carrier L’ system MHz test signal kHz, unless otherwise indicated
A3
Table 10. Static characteristics (Aerial input)
Symbol Parameter Conditions Min Max Unit
VSWR Referred to 75 Q at RF picture - 5
carrier frequency
VanT antenna terminal Up to 1.75 GHz - 46 dBuVv

disturbance voltage

© NXP B.V. 2006. All rights reserved.
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Table 11.
Symbol

fo

Afy

Gv

NF

Qlimage

QUF

FQ1216ME_MK5

Dynamic characteristics (General)

Parameter

Frequency range

low band
mid band
high band
Margin

low band
mid band
high band
Voltage gain
low band
mid band
high band
Noise figure
low band
mid band
high band

Image rejection

low band
mid band
high band

IF rejection
All band

Oscillators lock-in
time

Conditions Min Typ
48.25 -
160.00 -
442.00 -
1.5 -
1.5 -
1.5 -
40 46
40 46
40 46
- 5.5
- 5.5
- 5.5

- wanted test signal Fan: at 60 dBuV
- Un-wanted test signal at (Fant + 77.7 MHZz)

68 75
62 70
52 62
- wanted test signal 60 75
Fant
- Un-wanted test signal
AO with frequency

(FIF,PC -1 MHZ)

Tuning speed (lock bit, - -
CP=1)

Max

158.00
442.00

863.25

52
52

50

8.0

8.0
8.0

100

Unit

MHz

MHz

MHz

MHz
MHz

MHz

dB

dB

dB

dB
dB

dB

dB

dB

dB

dB

ms

© NXP B.V. 2006. All rights reserved.
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Symbol Parameter Conditions Min Typ Max Unit
VEsD ESD protection at  All terminals of each 2 - - kv
the terminals frontend are protected
against electrostatic
discharge up to the
products are classified
in category B (MIL-
STD-883C).
Maximum signal E 100 110 ) dBuV
handling wanted H
Table 12. Dynamic characteristics (Video)
Base on recommended setting on Table 28
Parameter Test signal Test point Min Typ Max Unit
CVBS output amplitude A1 BU4 0.7 1.0 1.3 Vep
DC level of sync pulse A1l BU4 - 0.35 - \%
CVBS amplitude response at 1 MHz
2 MHz A1 BU4 - 0.0 -1.0 dB
3 MHz A1 BU4 - -0.5 -25 dB
4.43 MHz A1 BU4 - -0.5 -3.5 dB
Sound carriers rejection, A2+B1+B4 BU4
specification valid for B/G, | and
D/K mode wrt 1 MHz
5.5/6.0 MHz 45 50 - dB
6.5 MHz 45 50 - dB
Un-weighted CVBS signal to A1or A2 or A3 BU4 41 46 - dB
noise ratio,
specification valid for L/L’, B/G, |
and D/K mode
un-weighted SNR
Noise limited sensitivity (S/N 30 A1 or A2 or A3 BU4 - 41 46 dBuVv
dB, un-weighted)
Gain limited sensitivity (-1 dB A2 BU4 - 23 33 dBuVv
video signal)
carrier level of test signal
2nd sound IF level (all systems) A1 or A2 or A3 BU5 90 103 - dBpV

© NXP B.V. 2006. All rights reserved.

Product data sheet

Rev.k—14.06.2007

10 of 31



NXP Semiconductors

FQ1216ME MK5

FQ1216ME_MK5

Table 13. Dynamic characteristics (Audio)
Parameter Test signal
Audio output characteristics, A2 + B3
specification valid for B/G, D/K and
| modes
AF output level (C7 = 0), measured
via LP 20 kHz filter, RMS detector
50 ps de-emphasis for AF1 at 1
kHz (C5=1,C6=1)

Specification valid for L/L’ mode A1+B2or
(C5 = 0) modulation = 54 % A3 + B6
AF output level (C7 = 0)

Specification valid for B/G, D/K and A2 + B3

| modes

THD (total harmonic distortion)

Signal-to—noise ratio A2 + B3
measured via LP 20 kHz filter, RMS

detector 50 ps de-emphasis for

AF1at1kHz (C5=1,C6=1)

Specification valid for L/L’ mode A1 +B2or
THD (total harmonic distortion) A3 +B6
Signal-to—noise ratio A1 +B2or
measured via LP 20 kHz filter, RMS A3 * B6
detector for AF1 at 1 kHz

Specification valid for B/G, D/K and A2 + B3

I modes (S/N=40dB) (C5=1, C6

= 1)

Audio sensitivity

Specification valid for L/L’ mode A1+B2or
(S/N =38 dB) A3 + B6

Audio sensitivity

Multi-standard desktop video modules

Test point Min Typ Max  Unit

BUG

BU6

BU6

BU6

BU6

BUG

BU6

BU6

400 480 600 mVrms

400 500 600 mVrms

52 60 - dB

42 50 - dB
- 23 40  dBpV
- 35 45  dBpV

© NXP B.V. 2006. All rights reserved.
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11.1 Demonstration kit

A demonstration kit is available for the FQ1216ME MKS5 (software, application note and

evaluation board).

Please contact your local sales engineer for details about the price and availability.

11.2 1°C programming

For information regarding general aspects of 1?C-Bus control see “The I°C-Bus
Specifications”, published by NXP Semiconductors on the website www.nxp.com

The FQ1216ME MK5 contains two I°C transceivers, one in the tuner part and one in the IF
part. It is imperative to ensure that both I°C devices are programmed correctly according to

their addresses

If in doubt, please refer to the demonstration software

11.3 Tuner part programming

11.3.1 Write mode

Table 14. BIT allocation

Write mode, R/'W =0

Write data

Address byte
Divider byte 1
Divider byte 2
Control byte

Bandswitch byte

Byte

ADB
DB1
DB2
CB

BB

X X X

MSB LSB ACK
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
1 1 0 0 0 MA1 MAO0O R/W=0 A
0 N14 N13 N12 N11  N10 N9 N8 A
N7 N6 N5 N4 N3 N2 N1 NO A
1 CcP T2 T1 TO RSA RSB WSB=0 A

A

Table 15. Address selection (byte ADB)
If the AS pin is left floating, the internal biasing will automatically set the tuner address to C2.

P4

P3

P2

P1

PO

Voltage at terminal 6

OVto 0.5V
15Vto20V
20Vto3.0V

45Vto5.0V

Address
Co
C2
C4

C6

MA1

0

0

MAO
0
1

FQ1216ME_MK5
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Table 16. Programmable divider setting (bytes DB1 and DB2)
Divider ratio : N = Fosc/Fss

where Fosc = (Frr + Fir [11) and Fs is the step-size set by RSA and RSB as described below

N =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

1] F =38.9 MHz, except for L' mode. In this case F  =33.95 MHz
IF IF

Table 17. Control byte (CB)
Charge pump setting

CP can be set to either 0 (low current) or 1 (high current)
CP =1, charge pump current = 280 pA results in fastest tuning (default mode)

CP =0, charge pump current = 60 pA results in moderate speed tuning with better residual
oscillator

PLL Disabling

OS = 0, for normal operation

OS = 1, switches off the PLL tuning amplifier (PLL tuning is disabled)
Weak signal booster

WSB must be setto 0 otherwise tuner overload will occur

Table 18. Test mode setting

T2 T1 TO Test mode

0 0 0 Normal mode (read and write mode bytes allowed)

0 0 1 Normal mode (read and write mode bytes allowed) ™!
0 1 0 Charge pump is off

0 1 1 Byte BB ignored

1 0 0 Charge pump sinks current

1 0 1 Charge pump sources current

1 1 0 2 f ref output from port P3

1 1 1 2 f ref output from port P3
[1]  Default mode at power-on reset

Table 19. Reference divider ratio select bits

RSA RSB Reference frequency / Step size Remarks
0 1 31.25 kHz Slow picture search
1 1 62.5 kHz Normal picture search

© NXP B.V. 2006. All rights reserved.
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Table 20. Bandswitching byte (BB)

Ports PO P1 P2 P3 P4
Low band 1 0 0 0 0
Mid band 0 1 0 0 0
High band 0 0 1 0 0

11.3.2 Read mode

Table 21. BIT allocation
Read mode, R/IW =1

Name Byte MSB LSB ACK

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO0
Address byte ADB 1 1 0 0 0 MA1 MAO R/W=1 A

Status byte SB POR FL 1 1 AGC A2 A1 AO A

The following data can be read from the device through the status byte.
¢ POR (power on reset)

POR is internally set to 1 in case V. drops below 3 V. The POR bit is reset when an end of
data is detected by the PLL-IC.

e FL (in lock flag) (FL = 1 when the phase lock loop is in lock)
The loop must be phase-locked during for at least 8 periods of the internal 7.8125 kHz
reference frequency 1 msec before the FL flag is internally set to 1
11.4 IF part programming
The IF uses the new TDA9886 demodulation IC from NXP Semiconductors.
11.4.1 I°C bus control — format to write mode

Table 22. Slave receives data
S Slave address RW=0 A SAD A DATA A P

Description of Bit

Bit Function
S Start condition

Standard Slave address 100 0011X, where X is the value of R/W, see Table 23

R/W =0 Write mode
A Acknowledge, generated by slave
Sub address (SAD) See Table 24
DATA Bytes B, C and E (described below)
P Stop condition
FQ1216ME_MK5 ©NXP B.V. 2006. Al rights reserved.
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Table 23. Slave address

Value (hex) A6 A5 A4 A3 A2 Al A0 RIW
8p 1 0 0 0 0 1 1 0

842 1 0 0 0 0 1 0 0
[1] Default address = 86 (-hex) pin 10 open- i i - - i, .

[2] Alternate address = 84 (hex), 2nd tuner for PIP application, connect pin 10 with 2k2 resistor to ground

Table 24. Sub address byte (SAD)
The first byte after slave address.

Data byte following SAD  MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
Switching (B data) 0 0 X X X X 0 0
Adjust (C data) 0 0 0 0 0 0 0 1
0

Data (E data) 0 0 0

Table 25. Description of the bits of the various data bytes

Data byte  Bits Sub-address  Function

B data BO Switching video mode (sound trap)
B1 Switching auto mute FM
B2 Switching carrier mode
B3 and B4 Switching TV standard positive/negative modulation (B3 = 0)
B5 Switching forced mute audio
B6 Switching not used
B7 Switching L/L’ Sound

C data COto C4 Adjust TOP adjustment
C5 and C6 Adjust de-emphasis
C7 Adjust audio gain

E data EO and E1 Data standard sound carrier
E2 to E4 Data standard video IF
E5 Data VIF, SIF and tuner minimum gain
E6 Data L standard PLL gating HIGH
E7 Data VIF-AGC

FQ1216ME_MK5 ©NXP B.V. 2006. Al rights reserved.
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Table 26. AGC take over adjustment

C4

1

1

C3

1

1

Cc2 C1
1 1
1 1
1 0
1 0
0 1
0 1
0 0
0 0
1 1
1 1
1 0
1 0
0 1
0 1
0 0
0 0
1 1
1 1
1 0
1 0
0 1
0 1
0 0
0 0
1 1
1 1
1 0
1 0
0 1

Multi-standard desktop video modules

Co

TOP adjustment (dB)

+15
+14
+13
+12
+11
+10
+9
+8
+7
+6
+5
+4
+3
+2
+1

+0

-10
-1
-12
-13

-14

© NXP B.V. 2006. All rights reserved.
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C4 C3 Cc2 C1 Co TOP adjustment (dB)
0 0 0 0 1 -15
0 0 0 0 0 -16

Table 27. Optimum setting

Optimum setting between overall picture quality and signal handling to fulfill CISPR20 / EN55020
requirements it is recommended to use these settings

However customers have the choice to make their own setting

Top setting B/G/DK/I L/’

Low band +0 dB +0 dB
Mid band -2 dB -2 dB
High band +0 dB -2 dB

Table 28. Consolidated programming for TV systems

Description Bits TV systems Force audio mute
B/IG | D/K L L’
Video trap bypass BO 0 0 0 0 0 X
Auto mute FM B1 1 1 1 1 1 X
Carrier mode B2 1 1 1 1 1 X
FM mode B3 0 0 0 0 0 X
TV modulation B4 1 1 1 0 0 X
Forced mute audio B5 0 0 0 0 0 1
Not used (OP1) B6 1 1 1 1 1 X
L/L’ sound (OP2) B7 0 0 0 0 1 X
TOP adjustment Co 0 0 0 0 0 X
C1 1 1 1 0 0 X
Cc2 0 0 0 0 0 X
C3 0 0 0 0 0 X
C4 1 1 1 1 1 X
De-emphasis C5 1 1 1 0 0 X
De-emphasis time C6 1 1 1 1 1 X
Audio gain c7 0 0 0 0 0 X
Sound inter-carrier EO 1 0 1 1 1 X
E1 0 1 1 1 1 X
Video IF E2 0 0 0 0 0 X
FQI216ME_MK5 ©NXP B.V. 2006. Al rights reserved.
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Description Bits TV systems Force audio mute
B/IG | D/K L L’
E3 1 1 1 1 0 X
E4 0 0 0 0 1 X

IF gain E5 0 0 0 0 0 X

L/L’ PLL gating E6 1 1 1 1 1 X

VIF AGC output E7 0 0 0 0 0 0

11.4.2 1°C bus control — format to read mode
Table 29. Slave transmits data
S Slave address R/W =1 A DATA AN P

Description of Bits

Bit Function

S Start condition

Standard slave address 100 0011X, where X is the value of R/W

R/W =1 Read mode

A Acknowledge, generated by slave

DATA Byte D, see Table 30

AN Acknowledge not, generated by the master m

P Stop condition, generated by the master m

[1] The master generates an acknowledge, when it has received the data word “READ”. The master next generates an acknowledge, then slave begins

transmitting the data word “READ", and so on until the master generates no acknowledge and transmits a STOP condition

Table 30. Byte D

Transmitted byte after read condition — status register

Function MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
Read AFCWIN VIFL FMIFL  AFC4 AFC3 AFC2 AFC1 PONR

o PONR =1, after power-on reset or after supply breakdown

e PONR = 0, after a successful reading of the status register

¢ FMIFL = Not used

e VIFL =1, video IF level HIGH
e VIFL =0, video IF level LOW

o AFCWIN = 1, Fy inside AFC window (within +/1.6 MHZz) a
e AFCWIN = 0, Fyr outside AFC window (everywhere else)

1] Due to the Nyquist slope and the adjacent sound trap in the video SAW filter, the useable AFC window is typically from 500 kHz to + 1.6 MHz
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Table 31. AFC status
It is possible to monitor the AFC status via the D1 to D4 bits

Function Bits

Fuir vs Foll D4 D3 D2 D1
Fuir < Fo— 187.5 kHz 0 1 1 1
Fvie = Fo— 162.5 kHz 0 1 1 0
Fvir= Fo—137.5 kHz 0 1 0 1
Fuir= Fo—112.5 kHz 0 1 0 0
Fvir= Fo—87.5 kHz 0 0 1 1
Fvir = Fo—62.5 kHz 0 0 1 0
Fvie= Fo—37.5kHz 0 0 0 1
Fvir= Fo— 12.5 kHz 0 0 0 0
Fvire= Fo+ 12.5 kHz 1 1 1 1
Fvie= Fo+37.5kHz 1 1 1 0
Fvir = Fo+ 62.5 kHz 1 1 0 1
Fvir= Fo+87.5kHz 1 1 0 0
Fvir= Fo+ 112.5 kHz 1 0 1 1
Fvir= Fo+ 137.5 kHz 1 0 1 0
Fvie = Fo+ 162.5 kHz 1 0 0 1
Fvir > Fo+ 187.5 kHz 1 0 0 0

1] F =nominal F
0 VIF

111

\ \ I
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Fig 3. Monitor diagram
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11.4.3 Programming examples

11.4.3.1 Example 1: to tune to Ch E21 (471.25 MHz) in high band
o Fosc =471.25 MHz + 38.9 MHz = 510.15 MHz
e N =(510.15 MHz) / (62.5 kHz) = 1F E2 (Hexadecimal)
e SoDB1=1FH
e and DB2=E2H
e CB=8E
e BB =44 H (because of high band selected)

11.4.3.2 Example 2: to tune to a PAL B/G program at 471.25 MHz

@ /F /IC Data Bytes [_ o] ]

ol e
I e

o] = 2

o ]| | ] = 1F

e [ 2 [ 0] ] _Fﬁ???FF__

] e| m| n| o] roron| wa
I I Y T P

Cemslal || fs|ajal-o0
S

20 oe1| s ore 0o or | o
e e 4 T

AT:FFFFFFF4*

Fig 4. PAL B/G program

11.4.3.3 Example 3: to tune to SECAM program at 471.25 MHz (L system)

The settings are only for reference. Please refer to the demonstration software

B 7uner 1IC Data Bytes =] 3

om0 | o s

@R /F /iC Data Bytes [_ o[ x]

O A Y R
I

et ] ] o] | = 45

25 oe1] e ror|son o o] 0
oc] on] ot | | v ] i 5

Fig 5. SECAM program
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11.5 Loading of I°C-BUS

The FQ1216ME MKS5 contains series impedances in the SCL and SDA as shown in the
diagram below. Both lines also have capacitive loads of C = 39 pF max. Care must be

taken to ensure that the total load on the bus does not exceed that as mentioned in the
brochure "The I°C-Bus specifications”.

offe| T

SDA SCL

Fig 6. Series impedances diagram

11.6 CVBS load and tuning voltage supply

FQ1216ME_MK5

A video buffer is built into the frontend to enable the unit to drive a 75 Q load directly (e.g.
into the SAA711x directly). A DC-DC converter for providing the required tuning voltage
supply is already built into the FQ1216ME MK5

CVBS at pin 12 (into 75 ohm load)

Vdc

—— 135V

—— 0.65V
—— 035V

Fig 7. CVBS output level
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11.7 Video signal to noise ratio (B/G system)

Video Signal-to-Noise Ratio (unweighted) @Ch 14

SNR dB

30 40 50 60 70 80 90 100
Input Level dBuV

Fig 8. Video signal to noise ratio

11.8 PIP application

The FQ1216ME has a second user-defined address for the IF circuit. By setting a 2K2
resistor at pin 10, the AFRIC address is set to # 84. In the same manner, with a 1K
resistor to ground at pin 6, the tuner is set to an address of # C0O. The other FQ1216ME

Mk3 remains unchanged with an address of # C2 and # 86 respectively. An example is
shown below.

PIP Frontend

‘ Address: # CO and
# 84

FQ1216ME /PH-5

1 6 0
_ 30000000030000
Active

Splitter 1Ko 2K2
Module

Main Frontend

Address: # C2 and
# 86

FQ1216ME/PH- 5
CQOO0OCO0OO0OOO0OO0

Fig 9. PIP application
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(1)

Fig 10.
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DRAWING 1S FOR SINGLE CONNECTOR, HORIZONTAL-MOUNT TYPE
CONNECTOR HEIGHT IS 7.9mm WHEN MOUNTED ON A CHASSIS PCH
WITH MATCHING FOOTPRINT PATTERN TYPE A (SEE SHI10-06).
CONNECTOR HEIGHT 1S 6.6mm WHEN MOUNTED ON A CHASSIS PCB
WITH MATCHING FOOTPRINT PATTERN TYPE B (SEE SHII10-06).
GENERAL TOLERANCE 0. 5mm

ALL DIMENSIONS IN MILLIMETER.

DRAWING NOT TO SCALE.

Product drawing 3139 149 0207 page 1 (date 2006-12-01)

Package outline
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Fig 11. Package outline
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(2) Product drawing 3139 149 0207 page 2 (date 2006-12-01)
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CONNECTOR | CONNECTOR | BODY OVERALL INNER
AERIAL CONNECTOR TYPE | picTancE. X | DISTANCE, Y | LENGTH, BL |DIAMETER, OD |IAMETER, ID
CA | IEC FEMALE @001
| Fea T Ec waE | B2E05 | B35 | w203 | ro #8002
| [CA[IEC FEMALE | 246405 | 2175405 | ©2t03 | @n2iol | 90403
ca . . . . . .
F E; F-TYPE | 213105 | 1845405 | ©2+03 | $R30/03 | ©88+02
G E; F- TYPE | 266405 | 2276405 | ®B5+03 | $R30/03 | $98+02
W E; F- TYPE | 200405 | 2655405 | 108103 | $1230/03 | $98102
P E; PHOND RIH05 | 925405 . #8350/-01 .
MALE CONMNECTOR REQUIREMENTS
@058 MN jw‘t MIN -=—
#1256 MAX )
! l i
Fo---- ™
It::::::L[T L I
! |
; 1
F PLUG IEC PLUG
WA 9 e
T Y
I | @317£003

PHONO PLUG

For dimensions which are not reflected in the drawing, refer
to |EC 6D0W%9-24 (for F plug and IEC B00169-2 ifor IEC plug).

(3) Product drawing 3139 149 0207 page 5 (date 2006-12-01)

Fig 12. Package outline
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13. Packing information

The products are packed in the carton box and transferred to customers by Pallet
Transport.

Fig 13. Example of Carton Box

Table 32. Package information
Carton boxes are made of corrugated fibreboard which is free of environmentally banned
substances

Mounting type Package Dimension L x W x H (cm) Number of sets Gross weight (kg)

Horizontal Carton 46 x 34 x5.4 40 2.34
Pallet 120 x 105 x 105 4280 272.38

Vertical Carton 46 x34x10.2 120 6.38
Pallet 120 x 105 x 105 6960 392.04

14. Mounting

14.1 Punching pattern of chassis PCB
For optimum mounting of the tuner to a PCB, the punching pattern is recommended

The tuner must be mounted without clearance between the tuner supporting surface and
the printed circuit board (PCB). When mounted in this way, the tuner must be soldered to
the PCB. This can be achieved by pressing the unit vertically onto the PCB during
soldering
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PUNCHING PATTERN OF CHASSIS PCB

PUNCHING PATTERN SEEN FROM SOLDER SIDE

HORIZONTAL MOUNTING (TYPE Al
CONNECTOR MOUNTING
HEIGHT - 73 mm *

=

- 705

re—————— BOI008 ——————=

08% PTH (4X)

CONNECTOR MOUNTING
HEIGHT - 88 mm

§UNIT CONTOUR 19 Cu l
SN e
31 Cu | 4 *
21% PTH 140
347
: | 4005
@11 PTH | 2601
L =g I
16:£01 | [=— —w| |=—4445 TYP
L -
705
18 Cu
L 09" x|
—UNT CONTOUR
T B I — _|
41 Cu
3% @x

o9 e
@21 Cu

==

VERTICAL MOUNTING
4445 TYP
54

% 08 174005 i IT CONTOUR

o ¥ VT Tliperid s b

————— URGiDGASSARRA

——— A ARRAARAS

* il @3 Cu
1y
o 445005
) LUG TWIST ANGLE 30 .

IN DIRECTION SHOWN. ! 35%50'5 1
= ™

Product drawing 3139 149 0207 page 6 (date 2006-12-01)

Fig 14. Mounting
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14.2

14.3

14.4

14.5

14.6

FQ1216ME_MK5
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Aerial connection

Standard connector in accordance with type order information found on Table 3 and
drawings found on Fig 12.

Solderability

The solderability of pins and mounting tags when tested initially and after 16 hour steam
ageing in accordance with “IEC 60068-2-20", test TA, method 1 (solder bath 235 °C for 2
s), results in a wetted area of 95 %. No de-wetting will occur when soldered at 260 °C for
5s.

Resistance to soldering heat

The product will not be damaged when tested in accordance with “IEC 60068-2-20", test
Tb, method 1A (solder bath 260 °C for 10 £ 1 s)

Mass

Approximately : 45 g

Robustness of pins

The pins will not be damaged when tested in accordance with “IEC 60068-2-21"
e Test Ua1, tensile of 10 N in axial direction
o Test Ua2, thrust of 4 N in axial direction
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Table 33.
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16.1 Data sheet status

Document status[1][2] Product status[3]
Objective [short] data sheet
Preliminary [short] data sheet
Product [short] data sheet

Development
Qualification
Production

Definition

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification
This document contains the product specification

[1] Please consult the most recently issued document before initiating or completing a design.

[2] The term ‘short data sheet’ is explained in section “Definitions”.

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices.
The latest product status information is available on the Internet at URL http://www.nxp.com.

16.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the
relevant full data sheet, which is available on request via the local NXP
Semiconductors sales office. In case of any inconsistency or conflict with the
short data sheet, the full data sheet shall prevail.

16.3 Disclaimers

General — Information in this document is believed to be accurate and
reliable. However, NXP Semiconductors does not give any representations
or warranties, expressed or implied, as to the accuracy or completeness of
such information and shall have no liability for the consequences of use of
such information.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or
malfunction of a NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of

17. Contact information

NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is for the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) may cause permanent
damage to the device. Limiting values are stress ratings only and operation
of the device at these or any other conditions above those given in the
Characteristics sections of this document is not implied. Exposure to limiting
values for extended periods may affect device reliability.

Terms and conditions of sale — NXP Semiconductors products are sold
subject to the general terms and conditions of commercial sale, as published
at http://www.nxp.com/profile/terms, including those pertaining to warranty,
intellectual property rights infringement and limitation of liability, unless
explicitly otherwise agreed to in writing by NXP Semiconductors. In case of
any inconsistency or conflict between information in this document and such
terms and conditions, the latter will prevail.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or the
grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.

16.4 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are property of their respective owners.

12C-bus — logo is a trademark of NXP B.V.

For additional information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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