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Copyright notice

The information in this document has been carefully checked and is
believed to be correct as of the date of publication. Metanoia Com-
munications Inc. reserves the right to make changes in the prod-
uct or specification, or both, presented in this publication at any
time without notice. Metanoia assumes no responsibility or liabil-
ity arising from the specification listed herein. Metanoia makes no
representations that the use of its products in the manner described
in this publication will not infringe on existing or future patents,
trademark, copyright, or rights of third parties. Implication or
other under any patent or patent rights of Metanoia Communica-
tions Inc. grants no license. All other trademarks and registered
trademarks are the property of their respective holders.

Copyright (©2013 Metanoia Communications Inc. All Rights Reserved Rev. 1.01



METANO~A
MT3302 Preliminary Datasheet

Revision History

Revision \ Description
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1.01 Removed less important data from
Thermal Characteristics chapter.
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Chapter 1

General Description

1.1 Description of MT3302

The MT3302 is a highly integrated Analog Front End (AFE) for VDSL2 and ADSL1/2/2+ application which
provides all analog functions necessary for receiving and transmitting xDSL data according to ITU-T, ETSI
and ANSI. The high integrity with low distortion and noise reduces the need for complex and costly external
components. A serial control interface allows the software programming of various functional blocks. Power
back off combined with power down for some blocks provides the flexible power saving policy. An on-chip clean
up PLL provides all the required internal clocks. As single port device it is intended to be used in customer
premises equipment (CPE). The full 8MHz/12MHz/17MHz/30MHz bandwidth support in downstream and up-
stream direction also allows the use in central office (CO).

In transmit path, it includes an interpolation filter, a 14-bit DAC, a smoothing LPF and a high performance
line driver. The transmit signal bandwidth can be as wide as 30MHz with high linearity. A programmable
attenuation is designed from 0dB down to -14.5dB in 0.5dB steps which is designed for power back off. The
internal line driver provides sufficient power settings required by the xDSL standards for PSD masks.

The receive path consists of a Variable Gain Amplifier (VGA), an anti-aliasing LPF, a HPF, a sophisticated
14-bit ADC and a decimation filter. The VGA has a minimum gain setting of -6dB and a maximum of 51dB.
The HPF cutoff frequency can be set from 32kHz to 3SMHz which do more echo rejection from transmit band.

The AFE interface provides a loopback function which loops the data at the DAC input directly back to
the ADC output.

The MT3302 AFE provides highly integrated solution for xDSL. It is available in a space saving 64-pin QFN
package and is specified for the industrial (-40C to +85C) temperature range.

Rev. 1.01 Copyright (©2013 Metanoia Communications Inc. All Rights Reserved 9
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Chapter 2

Electrical Characteristics

2.1 Electrical Characteristics for MT3302

2.1.1 Absolute Maximum Ratings and Environmental Limitations

Parameter | Symbol \ Min | Max | Unit \ Conditions
Analog supply voltage DACLD | Vpp_a1 -0.3 6 \%4 Note 1
Analog supply voltage Vbop—a2 | -0.3 3 v Note 1
VGA, ADC, PLL
Digital core supply voltage Vbp-p -0.3 3 \%4 Note 1
I/O-supply voltage Vbop—_1y0 | -0.3 3.8 1% Note 1
Ambient temperature TamB 0 85 °C Note 1
Storage Temperature Tsra -65 125 °C Note 1
Junction Temperature Ty -40 125 °C Note 1
ESD classification Vesp - 2 kV Note 1,2

Table 2.1: Absolute Maximum Ratings and Environmental Limitations.

Notes:

1. Operating conditions outside the min-max ranges specified may cause perma-
nent device failure. “Exposure to conditions near the min or max limits for
extended periods may impair device reliability.

2. Test method for ESD per JEDEC JESD22-A114-B.

2.1.2 Operating Conditions and Power Requirements

Parameter \ Symbol | Min | Typ | Max | Unit \ Conditions
Analog supply voltage DAC, LD Vbp_a1 4.75 5 5.25 Vv
Analog supply voltage VGA,ADC,PLL Vbp_Aa2 2.375 | 2.5 | 2.625 v
Digital core supply voltage Vbp-bp 2375 | 2.5 | 2.625 v
I/O-supply voltage Vbp—1/0 1.1 - 3.5 1% Note 1
Ambient temperature TamB -40 25 85 °C
Power consumption PsupprLyi - 1.7 - w VDSL2 30a, Note 2
Power consumption Psuppryi - 1.5 - w VDSL2 17a, Note 2
Power consumption Psuppryi - 1.4 - w ADSL2+, Note 2

Table 2.2: Operating Conditions and Power Requirements

Notes:
1. The supply voltage for the digital I/O‘s can take any voltage between 1.1V and
3.5V.

2. The exact power consumption is depending on the used loop length.

10 Copyright (©2013 Metanoia Communications Inc. All Rights Reserved Rev. 1.01
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2.1.3 Transmit Path Characteristics

Parameter ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Conditions

Input data rate DRrx 35.328 - 70.656 MS/s Different data rate for different
profile.

Resolution Restx - 14 - bits

Max. output voltage VoutmazTX 8 - - Vapp 0dBfs, PBO=0dB, at the load
impedance derived from the con-
cept of synthesized impedance

Common mode output voltage VowtcMTX - Vbp—a1/2 - 14

Max. output current LowtmazTX 800 - - mA

Output noise in-band PSDigrrx - -128/-130 - dBm/Hz | linereferred, 138 kHz ... 30 MHz,
-128 dBm/Hz for VDSL profile, -
130 dBm/Hz for ADSL profile

Output noise out-of-band PSDoprrx - -128 - dBm/Hz | line referred, >30MHz

Signal BW lower Srowrx - 10 - kHz

corner frequency

Signal BW upper frighTx 30 - - MHz

corner frequency

Passband ripple PBRrx - 0.5 - dB

Total harmonic distortion THDrx_3 - - -70 dBc fin = 1,4,6,10MHz @ -3dBfs
harmonic in band

Missing band depth MBDrx - 55 - dB

Power back off range GRpBO -14.5 - 0 dB

PBO step size SSpBO - 0.5 - dB

PBO accuracy SSpBOADJ -0.5 - 0.5 dB

Table 2.3: Transmit Path Characteristics.

2.1.4 Receive Path Characteristics

Parameter | Symbol [ Min [ Typ [ Max | Unit | Conditions

Output data rate DRgrx 35.328 - 70.656 MS/s Different data rate for different
profile.

Resolution Respx - 14 - bits

Max. input voltage VinmazRX - 3.6 - Vapp VGA gain = 0dB

VGA gain range GRyvaa -6 - 51 dB

VGA step size SSvaa . 2 - dB Gain = —6dB — — + 12dB

1 - dB Gain = +12dB — — + 51dB

VGA accuracy SSvaaapy -0.5 - 0.5 dB

Signal BW lower frowrx - 32 - kHz

corner frequency

Signal BW upper frighrx 30 - - MHz

corner frequency

Passband ripple PBRRrx - 1 - dB

Total harmonic distortion THDgrx_3 - - -70 dBc fin = 1,4,6,10MHz @ -3dBfs
harmonic in band

Input noise PSDrx - -149 - dBm/Hz | line referred, tested at the VGA
gain > 30 dB condition, the at-
tenuation caused by hybrid cir-
cuit in RX path is assumed to be
12 dB.

Missing band depth MBDpgrx - 55 - dB

Table 2.4: Receive Path Characteristics.

Rev. 1.01
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2.1.5 Xtal Oscillator

Parameter ‘ Symbol ‘ Min | Typ | Max ‘ Unit ‘ Conditions
Frequency fosc - 35.328 - MHz
Capacitor trimming range | ACyrim 6 - 38 pF
Table 2.5: Xtal Oscillator
2.1.6 Digital I/O’s
Parameter | Symbol \ Min | Typ \ Max [ Unit \ Conditions
Input hlgh V}H VDD—I/O x (0.8 - - \%4
Input low Vie - - VDD—I/O + (0.2 %
Output high Von Vop—1/0 — 0.1 - - Vv
Output low Vor - - 0.1 |4
Input capacitance C; - - 5 pF
Load capacitance Cload - - 30 pF 60MHz signal
Table 2.6: Digital I/O’s
2.1.7 1I/0O Timing
Parameter | Symbol | Min | Typ | Max | Unit | Conditions
Clock period toLK30 - 28.306 - ns CLK30=1/fosc
Clock duty cycle DC S 50 - % CLK30
Rise/fall time tr/tr - 2.5 - ns 20% to 80%
Invalid time ADC,DOUT | tr,vatidADC 0 - 6 ns See Figure 2.1
Setup time DAC tSetupDAC 10 - - ns
Hold time DAC tHoldDAC 0 - - ns

Table 2.7: I/O Timing.

t Set,upDAC
t cfQAC

DAC/ DI N |

X

X

data val i

i ndow DAC

ADC/ DOUT |

CLK30 —\—Jf—\—
B

12

t1nval
9

Figure 2.1: I/O Timing Diagram.

| dADC
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Chapter 3

Thermal Characteristics

3.1 Thermal Characteristics for MT3302

3.1.1 Thermal Resistance

Parameter | Symbol | Value | Unit | Conditions
Junction to ambient temperature Oja 24.38 | °C/W | 4 layer PCB, Om/s
airflow
Junction to case temperature Ojc 2.41. | °C/W | 4 layer PCB, Om/s
airflow

Table 3.1: Thermal Resistance

Rev. 1.01 Copyright (©2013 Metanoia Communications Inc. All Rights Reserved
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Chapter 4

Pin Configuration

4.1 Pin Description for MT3302

Pin ‘ Symbol | Pad Type l Description
1 LDFBP Al Internal LD feedback input P
2 LDFBN Al Internal LD feedback input N
3 LDINN Al Internal LD input N for external signal
4 LDINP Al Internal LD input P for external signal
5 POFIOUTP AO TX post-filter output P for external LD
6 POFIOUTN AO TX post-filter output N for external LD
7 DACO DI Data 0, interpolator/DAC input
8 DAC1 DI Data 1, interpolator/DAC input
9 DAC2 DI Data 2, interpolator/DAC input
10 DAC3 DI Data 3, interpolator/DAC input
11 DACA4 DI Data 4, interpolator/DAC input
12 VDD2.5(DIG) Supply Digital power supply (2.5V)
13 | VDD2.5(DAC) Supply Analog power supply, DAC (2.5V)
14 DAC5 DI Data 5, interpolator/DAC input
15 DAC6 DI Data 6, interpolator/DAC input
16 DACT DI Data 7, interpolator/DAC input
17 DACS DI Data 8, interpolator/DAC input
18 DAC9 DI Data 9, interpolator/DAC input
19 DAC10 DI Data 10, interpolator/DAC input
20 DAC11 DI Data 11, interpolator/DAC input
21 DAC12 DI Data 12, interpolator/DAC input
22 DAC13 DI Data 13, interpolator/DAC input
23 VDD2.5(PLL) Supply Analog power supply, bandgap REF/DCXO/PLL (2.5V)
24 XTAL1 Al Oscillator crystal pin 1
25 XTAL2 Al Oscillator crystal pin 2
26 VDD5 Supply Analog power supply, bandgap REF /switches/DAC (5.0V)
27 VDDxIF Supply Digital power supply, data interface (3.3V)
28 ADC13 DO Data 13, ADC/decimator output
29 ADC12 DO Data 12, ADC/decimator output
30 ADC11 DO Data 11, ADC/decimator output
31 ADC10 DO Data 10, ADC/decimator output
32 ADC9 DO Data 9, ADC/decimator output
33 ADCS DO Data 8, ADC/decimator output
34 ADC7 DO Data 7, ADC/decimator output
35 EXTLDON DO External LD power on
36 VDD5IF Supply Digital power supply (5.0V)
37 VDD2.5(DIG) Supply Digital power supply (2.5V)

14
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Pin | Symbol | Pad Type | Description

38 CLK30 DO Clock 35MHz out

39 VDDxIF Supply Digital power supply, data interface (3.3V)
40 | VDD2.5(ADC) Supply Analog power supply, ADC (2.5V)

41 ADC6 DO Data 6, ADC/decimator output

42 ADC5 DO Data 5, ADC/decimator output

43 ADC4 DO Data 4, ADC/decimator output

44 ADC3 DO Data 3, ADC/decimator output

45 ADC2 DO Data 2, ADC/decimator output

46 ADC1 DO Data 1, ADC/decimator output

47 ADCO DO Data 0, ADC/decimator output

48 VDDxIF Supply Digital power supply, data interface (3.3V)
49 | SERDATAOUT DO Serial control interface data output

50 SERDATAIN DI Serial control interface data input

51 RSTB DI AFE reset input

52 | VDD2.5(VGA) Supply Analog power supply, VGA (2.5V)

53 VGAINP Al VGA input P

54 VGAINN Al VGA input N

55 VGAINPATT Al VGA input P for application with attenuation on PCB
56 VGAINNATT Al VGA input N for application with attenuation on PCB
57 OUT_P1 AO Positive line driver output-1

58 VDD_LD Supply Analog power supply, line driver (5.0V)

59 VDD_LD Supply Analog power supply, line driver (5.0V)

60 OUT_N1 AO Negative line driver output 1

61 OUT P2 AO Positive line driver output 2

62 VDD_LD Supply Analog power supply, line driver (5.0V)

63 VDD_ LD Supply Analog power supply, line driver (5.0V)

64 OUT_N2 AO Negative line-driver output 2

Table 4.1: Pin Description
Note: Package bottom pad is used as the ground pin as well as the heat sink function.
Therefore, it must be assigned and soldered carefully to the PCB.

Rev. 1.01 Copyright (©2013 Metanoia Communications Inc. All Rights Reserved 15
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4.1.1 Pinout Diagram

16
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Figure 4.1:-Pinout diagram for MT3302
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Chapter 5

Package

5.1 Package Information for M'T3302

The MT3302 is packaged in a 9mm x9mm, 64-pin Quad Flat No-lead package (QFN) suitable for surface mount-
ing, as shown in figure 5.1.

TOP VIEW BOTTOM VIEW
E| : 4 |
) | g EE A 49 I"_DZL’ 64
7 i [ DU uonnomoouuooho_
! | 48 D=1 . =
i = ! =
I = |7 —
i = ! =
! = | = A
T TR _OH ) [P S S oo L8~
| i B i =0 a
i = | =
© i = ! g '
BT ! » ﬂﬂﬂéﬂ]nuuu{uuunnnnf N
17 ] 32 2 =| L 17
@Ay 3 EEESEEE
[feadd
- b
EEE *ﬁ \_SEATING PLANE
Figure 5.1: Package Diagram
Dimension (mm) Dimension (MIL)
Symbol | MIN | NOM. | MAX | MIN | NOM | MAX 1+ DIMENSIONING AND TOL
A 0.7 0.75 0.80 27.6 29.5 31.5 ASME Y14.5M-1994.
Al 0 0.02 0.05 0 0.79 1.97 9. REFER TO JEDEC STD. MO-
A3 0.203 REF 8 REF 220 WMMD.
b 018 [ 025 | 028 | 71 | 98 [ 11.0 4 DIMENSION bt APPLIES
D 9.00 BSC 354.3 BSC ' TO METALLIZED TERMIL
D2 7.20 ‘ 7.30 ‘ 7.40 283 ‘ 287 ‘ 291 NAL AND IS MEASURED
E 9.00 BSC 354.3 BSC BETWEEN 0.25 AND 0.30mm
E2 720 [ 730 | 740 | 283 | 287 [ 291 FROM TERMINAL TIP.
e 0.50 BSC 19.7 BSC 4. LEADFRAME MATERIAL IS
L 035 | 040 [ 045 13.8 | 15.7 [ 17.7 OLIN194 AND THICKNESS IS
y 0.08 3.15 0.203mm (8 MIL).

Table 5.1: Package Dimentions

Rev. 1.01 Copyright (©2013 Metanoia Communications Inc. All Rights Reserved 17
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Chapter 6

Ordering Information

6.1 Ordering Information for MT3302

Part Number:
MT3302GN-xy: 1 port xDSL AFE chip with 64-QFN package.

Prefix | Part No. | RoHS | Package type | Version
N:QFN
P:QFP
MT 3302 G: Green product L:LQFP Xy
N: Pb product C:CHIP
B:BGA

Table 6.1: MT3302 Part Number Explanation

18 Copyright (©2013 Metanoia Communications Inc. All Rights Reserved Rev. 1.01
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