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MN5B02UC

ICs for audio common use

B Overview
* The MN5B02UC performs digital signal processing for 5.1-channel and 2-channel audio signals output from DVD, CD, MD,
MP3, and other decoders to generate 3D playback with remarkable presence for output to stereo headphones.
e |t offers 3 setting modes (Music, Cinema, Voice), allowing 3D effects to be configured to fit individual sources.

B Features
¢ 3D sound effect settings: Music, Cinema, Voice, (Down mix (3D sound effect: OFF))
e Sampling frequency: 48 kHz / 44.1 kHz
e Audio seria input: 5.1-ch. (L, C, R, LS, RS, LFE) / 2-ch. (L, R)
e Audio seria output: 2-ch. (L, R)
e External memory: Not necessary
e Microcontroller interface (Serial): Control register settings
¢ Parallel interface: Control register settings
e |nternal operating frequency: Approx. 50 MHz (with external clock)
e External clock: 512 fs/ 256 fs
¢ Power save mode: PLL clock stopped
e Power supply: 3.3V (Externa 1/0), 1.5V (Internal circuit)

B Applications
¢ Audio equipment, Portable DVD player, Headphone etc.

B Package
® 48-pin TQFP (7 mm x 7 mm)
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M Block Diagram
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B Pin Arrangement

VDDI
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RESET
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35 <—> SDIF2

34 <—> SDIF1

33 gk—> SDIF0

32 gk—— TEST6
30 <—> MODE4
29 K—> MODE3

31

6

28 k—> MODE2

27 <—> MODEI1

10

26 K<—> MODE0

25 |«<— VvDDI

<—— TESTS
<——MCK
<——PLLO
<——PLL1
VSS
<—— VDD
<——PSAVE
<——TEST4
<—TEST3
<——TEST2
—> TESTIO
<——AVDD

VDD—3 |

SPO<— 2
SDI0<—3 3
SDIl <3| 4
SDI2<—3 5

VSS

WCK——> 7
BCK——>] 8

MINTEST ——> 9

Note) All supply pins (VDD, VSS, VDDI, AVDD, AV SS) must be fixed.

Connect MINTEST pin VSS.

SCANMODE

TEST1 ——>| 11

AVSS
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B Pin Descriptions

Block Elon Symbol I/O Description
7 | WCK I | Word clock for audio data input
8 BCK I Bit clock for audio data 1/0
Audio input 3 | SDio I | Audio dataserial input (L, R)
4 SDI1 I | Audio dataserial input (LS, RS)
5 | SDI2 I | Audio dataserial input (C, LFE)
Audio output 2 SDO O | Audio dataserial output (L, R)
40 | SCK I Serial datal/O clock
Serial microcontroller interface 39 | S | | Control register datainput
41 | WE I | Writeenable (low active)
42 | SIF | Seria (low) / parale (high) interface selection
30 | MODE4 I
Operating mode setting
29 | MODE3 | - 3D sound effect (Music, Cinema, Voice, (Down
mix))
28 | MODEZ ! * Number of input channels
27 | MODE1 [ + Sampling frequency
26 | MODEO I
35 | SDIF2 I
Parallel interface
34 | SDIF1 I | Audio datal/O format setting
33 | SDIFO I
44 | MUTE I L, R output signal mute setting (high: mute ON)
45 | BYPASS I L, Rinput bypass output setting (high: bypass ON)
18 | PSAVE I Power save pin (low: PLL clock stopped)
21 | PLL1 I
PLL clock selection pin
22 | PLLO I
PLL 23 | MCK | | Operating clock input pin
Reset 47 | RESET I | Systemreset (low: reset ON)
1 | Voo — | +3.3V external supply voltage
19 | Vpp — | +3.3V external supply voltage
25 | Vpp — | +1.5V interna supply voltage
Power supply
37 | Vpp — | +1.5V internal supply voltage
43 | Vpp — | +1.5V internal supply voltage
13 | AVpp — | +3.3V external supply voltage (PLL)
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MN5B02UC
B Pin Descriptions (continued)
Block E'On Symbol I/O Description

6 | Vg — | Ground
20 | Vgg — | Ground
31| Vg — | Ground

Ground
36 | Vgg — | Ground
46 | Vg — | Ground
12 | AVg — | Ground (PLL)
9 | MINTEST | | Test pin (Connect to ground)
10 | SCANMODE | | Test pin (Connect to ground)
11 | TEST1 | | Test pin (Connect to ground)
14 | TESTIO O | Test pin (Not connected)
15| TEST2 | | Test pin (Connect to ground)

Test 16 | TEST3 | | Test pin (Connect to ground)
17 | TEST4 | | Test pin (Connect to ground)
24 | TESTS | | Test pin (Connect to ground)
32 | TEST6 | | Test pin (Connect to ground)
38 | TEST7Y 1/O| Test pin (Not connected)
48 | TEST8 | | Test pin (Connect to ground)
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M Absolute Maximum Ratings Vg=AVg= 0V

Parameter Symbol Rating Unit

Al Voo —0.3to +4.6

External supply voltage Vv
A2 AVpp —0.3to +4.6
A3 | Interna supply voltage " Voo -0.3t0+2.0 \Y
A4 V, —0.3to Vpp + 0.3 (max. 4.6)

Input voltage \%
A5 Vi —0.3t0 AVpp + 0.3 (max. 4.6)
A6 | Output voltage Vo —0.3toVpp + 0.3 (max. 4.6) \%
A7 TYPE-HL2 +6

Output current lo mA
A8 TYPE-HL4 112
A9 Input current power supply ly 70/ pin mA
A10 | Power dissipation P 410 mw
A1l | Operating temperature Topr -30to +85 °C
Al12 | Storagetemperature Tag -50 to +150 °C

Note) 1. TYPE-HL2: BCK, SDI0 to SDI12, MODEOQ to MODE4, SDIFO to SDIF2
TYPE-HL4: SDO
2. The max. and min. limits define the range within which the chip is safe.
However the chip is not guaranteed to operate at the boundary conditions.
3. All power supply pins are connected directly to each power units or ground.
4.MINTEST pin are connected to V.
5.* : Incaseof either V, or Vpp, is Off, output turn out unfixed condition by flow-through current.
There is no regulations connected with power on/off (V5 , Vpp,) Sequence. But please power on (Vpp , Vpp,) a the sametime.

B Recommended Operating Range Vg=AVg= 0V

Limits

Parameter Symbol Conditions Unit

Min Typ Max

Bl Voo 3.0 3.3 3.6

External supply voltage

B2 AVpp 3.0 33 36

B3 Internal supply voltage Vool 1.35 15 1.65
B4 | Ambient temperature T. -30 85 °C
B5 Input rise time t, 0 80 ns
B6 Input fall time I 0 80 ns

B Input/output capacitance

Limits
Parameter Symbol Conditions Unit
Min Typ Max
C1 Input terminal Cin 5 7 oF
; Vb = Voo =AVpp =V, =0V
C2 | Output terminal C DD ~ VDI oD = Vi ) 5 7 .
P OUT__ | f=1MHz, T,=25°C p

C3 1/0 terminal Co 5 7 OF
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B Electrical Characteristics

Vpp =30V 1036V, AVpp =30V 1036V, Vpp =135V 10165V, Ves=0V, AVss =0V, fresr = 56 MHz, T, = -30°C to +85°C

Vo=VpporVgg

Limits
Parameter Symbol Conditions : Unit
Min Typ Max
V; (pull up) = Open,
V, (pull down) = Open,
D1 Static supply current lops ::F;E;ﬂ?szaj;ig :Lrectional pins 20 mA
simultaneously connected to
either Vpp or Vg input levels.
V,=Vpp 0r Vg, f =56 MHz,
2 | heabone s | w0 ow
External load = 65 pF output
open
Input LVCMOS level: SI, WE, MCK, PLLO, PLL1, SCK, SIF, WCK, MUTE, PSAVE, BYPASS, RESET, BCK
D3 Input voltage high level Vi Vpp x 0.7 Vop \Y,
D4 | Input voltage low level Vi 0 Vpp X 0.3 \%
D5 | Inputleskage current I V| =Vpp Or Vg 5 HA
Input LVCMOS level with pull-down resistor: MINTEST, TEST1 to TEST6, SCANMODE, TEST8
D6 Input voltage high level Viy Vpp x 0.7 Vop
D7 Input voltage low level Vi 0 Vpp X 0.3
D8 | Pull-down resistor R, V,=Vpp 10 30 0 kQ
D9 Input leakage current I V,=Vg +10 HA
Output pushpull: SDO
D10 | Output voltage high level Vou lon=—40mA,V,=VpporVg | Vpp—0.6
D11 | Output voltagelow level Voo loo =4.0mA,V, =V, 0r Vgg 0.4
Input/output LVCMOS level: SDIO to SDI2, MODEO to MODE4, SDIFO to SDIF2
D12 | Input voltage high level \ Vpp X 0.7 Vb \%
D13 | Input voltage low level Vi 0 Vpp X 0.3 \%
D14 | Output voltage high level Von loy=—20mMA,V,=Vpy0rVg | Vpp—0.6 \Y
D15 | Output voltage low level Voo loo =20mA,V,=Vpp0r Vg 0.4 \Y
D16 | Output leakage current lo Vo=Hi-Z, V) =Vpp O Vss, +5 HA
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B Electrical Characteristics (continued)
Vpp =30V 103.6V, AVpp =30V 103.6V, Vo =1.35V 101.65V, Ves =0V, AVss =0V, freer = 56 MHz, T, = —30°C to +85°C

Limits
Parameter Symbol Conditions : Unit
Min Typ Max
Input/output LVCMOS level with pull-down resistor: TEST7
D17 | Input voltage high level \ Vpp X 0.7 Vb \%
D18 | Input voltage low level Vi 0 Vpp X 0.3 \%
D19 | Output voltage high level Vou lo=—20mA,V,=Vpy0rVg | Vpp—0.6 \Y
D20 | Output voltage low level Voo loo =2.0mA,V, =Vp, 0r Vgg 0.4 \Y
D21 | Pull-down resistor R V,=Vpp 10 30 90 kQ
D22 | Output leakage current loL x?::\/P:! -odro\\;vszl, Vo=V +10 UA
B Clock Generator (PLL) Characteristic
Vpp =33V, AVpp =33V, Vpp =150V, V=0V, AVg =0V, T,=25°C
Limits
Parameter Symbol Conditions : Unit
Min Typ Max

El Input frequency fing 25 MHz

E2 Output frequency Fout1 x4 100 MHz

E3 Input frequency fing 125 MHz

E4 Output frequency Fourzs | x8 100 MHz

E5 Input frequency fing 19 MHz

E6 Output frequency Fours | x6 114 MHz

Note) Pin name: TESTIO a0nalog bi-direction pin
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd. Industrial Co., Ltd.
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