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Revision History: 2007-08-20 Data Sheet, Revision 2.6
Previous Version: 2006-10-31 Data Sheet, Revision 2.5
Page Subjects (major changes since last revision)

all Branding name changed to OmniTune™.

OmniTune™ TUA 6039-2 included in data sheet.

Formatting of document cross-references updated.

9 TUA 6039 Ordering Code corrected. New Ordering Code for TUA 6037.
9-11 DMB-TH standard added.

19 - 22 Average DC voltage corrected for X_TAL_CAP, OSCLOWOUT and
OSCLOWIN.

25 Functional Block Diagram updated. Functional Block Diagram for
TUA 6037 added. Functional Description of PLL block updated. Functional
Description added for ADC.

37-48 Tuning voltage leakage current, maximum limit added.
Phase Noise Parameter, maximum limit added.
Footnotes of Table 7 updated

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all?
Your feedback will help us to continuously improve the quality of this document.
Please send your proposal (including a reference to this document) to:
horst.klein@infineon.com
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1 Product Info

General Description

Product Info

The TUA 6039-2, TUA 6039, TUA 6037 device combines a mixer-oscillator function and
an IF AGC amplifier with a digitally programmable phase locked loop (PLL) for use in

analog and digital terrestrial applications.

Features
General

» Supply voltage 3 to 5.5 Volt
+ Narrowband RF AGC detector for
internal tuner with
- 5 programmable take over points
- 2 programmable time constants
- RF AGC buffer output
+ Low phase noise
» Full ESD protection
* Qualified according to JEDEC for
consumer applications
Mixer/Oscillator
« Three band tuner
* Unbalanced highohmic LOW input
+ Balanced lowohmic MID input
» Balanced lowohmic HIGH input
+ Two pin oscillators for LOW/MID band
» Four pin oscillator for HIGH band
SAW filter driver and IF-Amplifier
* 4 1F pins to connect a 2 pole bandpass
« Symmetrical SAW filter driver
» Fully balanced IF AGC amplifier

Ordering Information

PLL

+ [’)Cbus

+ 4 pin-programmable °C addresses

+ High voltage VCO tuning output

« 4 PNP ports, 1 NPN port/ADC input”
* Internal LOW/MID/HIGH band switch
+ X_TAL 4 MHz, X_TAL buffer output
» 6 reference divider ratios

* 4 charge pump currents

Power management
» Bus controlled power down mode

Application

« The IC is suitable for PAL, NTSC,
SECAM, DVB-C, DVB-T, T-DMB,
DMB-TH, DAB, ISDB-T, Open Cable
and ATSC tuners.

1) ADC function is only available in TUA 6039-2.

Type Ordering Code Package
TUA 6039-2 SP000279216 PG-VQFN-48
TUA 6039 SP000259230 PG-VQFN-48
TUA 6037 SP000274731 PG-VQFN-48

Data Sheet

Revision 2.6, 2007-08-20
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Product Description

2 Product Description

The TUA 6039-2, TUA 6039, TUA 6037 ’OmniTune™ TUA 6039-2,
OmniTune™ TUA 6039, OmniTune™ TUA 6037’ device combines a mixer-oscillator
block with a digitally programmable phase locked loop (PLL) and a variable gain IF AGC
amplifier for use in TV and VCR tuners, set-top-box and mobile applications. Integrated
narrow band RF AGC functions with output buffer are provided.

The mixer-oscillator block includes three balanced mixers (one mixer with an
unbalanced high-impedance input and two mixers with a balanced low-impedance
input), two 2-pin asymmetrical oscillators for the LOW and the MID band, one 4-pin
symmetrical oscillator for the HIGH band, a reference voltage and a band switch. The
mixer output signal passes a SAW filter driver and an IF AGC amplifier to provide
constant output level ready for A/D sampling.

The PLL block with four pin programmable chip addresses forms a digitally
programmable phase locked loop. With a 4 MHz quartz crystal, the PLL permits precise
setting of the frequency of the tuner oscillator up to 1024 MHz in increments of 31.25,
50, 62.5, 125, 142.86 or 166.7 kHz. The tuning process is controlled by a microprocessor
via an 12C bus. A flag is set when the loop is locked. The lock flag can be read by the
processor via the I°C bus. The device has 5 output ports and a X_TAL output buffer. One
of the ports (P4) can be also used as input for a 5-level A to D converter (only available
in TUA 6039-2).

2.1 Features

2.1.1 General

» Supply voltage range 3t0 5.5 V
» Narrowband RF AGC detector for internal tuner with
- 5 programmable take over points
- 2 programmable time constants
- RF AGC buffer output
* Low phase noise
» Full ESD protection
» Qualified according to JEDEC for consumer applications

2.1.2 Mixer/Oscillator

» High impedance mixer input (common emitter) for LOW band
* Low impedance mixer input (common base) for MID band

* Low impedance mixer input (common base) for HIGH band

« 2 pin oscillator for LOW band

» 2 pin oscillator for MID band

* 4 pin oscillator for HIGH band

Data Sheet 10 Revision 2.6, 2007-08-20
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Product Description

2.1.3 SAW Filter Driver

* 4 |F pins to connect a 2 pole bandpass
« Symmetrical IF preamplifier with low output impedance able to drive a compensated
SAW filter (500 Q//40 pF)

21.4 IF AGC Amplifier

» Symmetrical variable gain IF output amplifier with low noise, high linearity,
high dynamic range.

21.5 PLL

+ 4 pin-programmable I°C addresses

+ I2C bus protocol compatible with 3.3 V and 5 V micro-controllers up to 400 kHz
» High voltage VCO tuning output

* 4 PNP ports

« 1 NPN port/ADC input"

*  Power down mode

* Internal LOW/MID/HIGH band switch

* Lock-in flag

* 6 programmable reference divider ratios (24, 28, 32, 64, 80, 128)

* 4 programmable charge pump currents

2.2 Application

» The IC is suitable for PAL, NTSC, SECAM, DVB-C, DVB-T, T-DMB, DMB-TH, DAB,
ISDB-T, Open Cable and ATSC tuners. The focus is on digital terrestrial.
* The AGC stage makes the tuner AGC independent of the Video-IF AGC.

221 Recommended band limits in MHz
Table 1 ATSC tuners

RF input Oscillator
Band min max min max
LOW 55.25 157.25 101 203
MID 163.25 451.25 209 497
HIGH 457.25 861.25 503 907

1) ADC function is only available in TUA 6039-2.

Data Sheet 11 Revision 2.6, 2007-08-20
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Product Description

Table 2 DVB-T and analog tuners

RF input Oscillator
Band min max min max
LOW 48.25 154.25 87.15 193.15
MID 161.25 439.25 200.15 478.15
HIGH 447.25 863.25 486.15 902.15
Table 3 ISDB-T tuners

RF input Oscillator
Band min max min max
LOW 93 167 150 224
MID 173 467 230 524
HIGH 473 767 530 824

Note: Tuning margin of 3 MHz not included.

Data Sheet
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TUA 6039-2, TUA 6039, TUA 6037

Functional Description
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Functional Description
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Functional Description

3.2 Pin Definition and Functions
Table 4 Pin Definition and Functions
Pin Symbol Equivalent /0 Schematic Average DC voltage
No." at Voo = 3.3V
LOW | MID | HIGH
1(36) |n.c.
22 P4/ADC input? P4/ADC input? ! P4 OV+|O0V+|0OV+
| ) Vg Of | Vg or | Vg or
2 | Vee | Voo | Veo
2(35) |P4 |
I
|
3 (34) |OSCHIGHIN 23V
4 (33) |OSCHIGHOUT 225V
5(32) |OSCHIGHOUT A l:IJ |j 5 225V
6 (31) |OSCHIGHIN 23V
7 (30) |GNDA Analog ground oV oV ov
8(29) |n.c.
9(28) |SAWOUT 16V |16V |16V
10 (27) |ISAWOUT 16V |16V |16V
9 10

Data Sheet 16 Revision 2.6, 2007-08-20
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Functional Description

Pin Symbol Equivalent I/0 Schematic Average DC voltage
N0.1) at Vcc = 3-3V
LOW | MID | HIGH
11 (26) VT VT VT VT
12 (25)|CP 1.4V |14V |14V
12
=
11
13 (24) [IFAMPIN 26V |26V |26V
14 (23) [IFAMPIN + 26V |26V |26V
13 14
15 (22) |IFAMPAGC n.a. n.a. n.a.
15 H—
16 (21) [IFAMPOUT 16V|16V |16V
17 (20) [IFAMPOUT 16V|16V |16V
16 -—ﬁ L 17

Data Sheet 17 Revision 2.6, 2007-08-20
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Functional Description

Pin Symbol Equivalent I/0 Schematic Average DC voltage
NO.1) at Vcc = 3-3V
LOW | MID | HIGH
18 (19) [X_TAL_BUF 24V |24V |24V
DC bias
18
XTAL
19 (18)|AS n.a. n.a. n.a.
19
20 (17)|SCL n.a. n.a. n.a.
20

Data Sheet 18 Revision 2.6, 2007-08-20
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Functional Description

Pin Symbol Equivalent I/0 Schematic Average DC voltage
No." at Voo = 3.3V
LOW | MID | HIGH
21 (16)|SDA n.a n.a n.a
21
22 (15)|GNDACK Acknowledge ground 0 0 0
23 (14)|GNDD Digital ground 0 0 0
24 (13)|X_TAL_CAP 06V |06V |06V
25 (12) | X_TAL_IN 25 12v|12v|12Vv
24
26 (11)|P3 OVor|{OVor|0OVor
Vee- | Voo | Vee-
VCE CE VCE
27 (10)|P2 26,27, 28,29 OVor{OVor|{OVor
Vee- | Voo | Vee-
VCE VCE VCE
28 (9) |P1 OVor{OVor|{OVor
Vee- | Voo | Vee-
Vee | Voe | Vee
29 (8) |PO OVor{OVor|{OVor
Vee- | Voo | Vee-
Vee ce | Vee
Data Sheet 19 Revision 2.6, 2007-08-20
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Functional Description

Pin Symbol Equivalent I/0 Schematic Average DC voltage
NO.1) at Vcc = 3-3V
LOW | MID | HIGH
30 (7) RFAGC VRFAGC VRFAGC VRFAGC
%:— 30
31 (6) |VCC supply voltage Vee | Voo | Veo
33 (4) [SAWIN Ve | Voo | Veo

34 (3) |[SAWIN 331 T ?34 Vee | Voo | Voo

32 (5) |MIXOUT Voo | Vee | Vee

35 (2) |MIXOUT 30 35 Vee | Voo | Vee
| < Oscillator

36 (1) |GNDRF RF ground oovijoovjoov

Data Sheet 20 Revision 2.6, 2007-08-20
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Functional Description

Pin Symbol Equivalent /0 Schematic Average DC voltage
NO.1) at Vcc = 3-3V
LOW | MID | HIGH
37 (48) |LOWIN 2V
37 »Hﬁl_'
38 (47) IMIDIN 1V
39 (46) [MIDIN 1V

39

40 (45)|HIGHIN 1V

41 (44) |HIGHIN 1V

7

42 (43) |RFAGC_BUF Vrrace| Vrrace| Vrrace

jjz
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infineon
Functional Description

Pin Symbol Equivalent I/0 Schematic Average DC voltage
N0.1) at Vcc = 3-3V
LOW | MID | HIGH
43 (42) |OSCLOWOUT 1.8V
44 (41) | OSCLOWIN 23V
43
44
L

!

45 (40) |GNDOSC Oscillator ground oovjoovj|oov

46 (39) | OSCMIDIN 23V
47 (38)|OSCMIDOUT 1.8V
47
46
L
48 (37)|n.c.
49 (49) | GND package |Exposed pad ground oovioov|oov

1) Pin numbering for TUA 6039-2 and TUA 6039 (Pin numbering for TUA 6037 in parentheses).
2) ADC function is only available in TUA 6039-2.
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Functional Description

3.3 Functional Block Diagram
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Figure 4 Functional Block Diagram of TUA 6039-2
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