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SEMICONDUCTOR LSI . BU9435KY 144
Silicon Monolithic integrated circuit
USB host MP3 Decoder |.Si
BU2435KV

Audlo products, etc.
BUB435KY is MP3 deceder IC which contains USB host and SD card I/F, audio DAC,

system controller,

+USB2.0 Full Speed host I/F function contained.

= 8D card [/F function contained.

-1*C IfF function contained.

*FAT analysis function contained.

*MP3 decode function contained. (available for MPEG1, 2 and 2.5, Layer 1, 2 and 3)
»Sample Rate Converier contained.

- System Controller contained,

-LED Controller contained.

+KEY matrix Controller contained.

- Stand Alone mode contained.

External processor can control.

-Audio DAC contained.

- Sound Effect function contained.

- Digitat Audio Out(i?S, S/PDIF) function contained.

-File Name, Folder Name Sorting.
~ID3TAG Analysis.
-VQFP&4pin{0.5mm pitch)

<{Absolute maximum ratings (Ta_= 25°C)

Parameter Symbol Limits Unit Comment
Supply voltage{Analog, I/0) |VDD1MAX -0.3~4.5 v BVDDIC, VDD_PLL,
DAVDD, AVDDC
Supply voltage(CORE) VDD2MAX -0.3~2.1 \'4 DvDD
Input voltage VIN -0.3 ~ VvDD1+0.3 v
Storage temperature range TSTG -55~125 G
Operating temperature range | TOPR -40~85 °C
Power dissipation *1 PD 750 mwW
*1.In the case of use at Ta=25°C or more, 7.5mW should be reduced per 1°C.
Radiation resistance design is not arranged.
{ Operating conditions (Ta = 25°C)
Parametar Symbol Limits Unit Comment
Supply voltage{Analog, I/0) | VDDA 3.0~386 v DVDDIO VDD_PLL,
DAVDD, AVDDC
Supply voitage(CORE) VDD2 14~186 \' DVDD
MPEG Layer-3 audio decoding {echnology licensed from Fra fer I|S and Thomson.

Status of this document
The Japanese version of this document is the formal specification. A customer may use this translation version only for a reference
to help reading the formal version. If there are any differences in transiation version of this document, formal version takes priority.

Application example

» AQHM cannot provide adequate conffrmation of patents.

* The product described in this spacification is designad to be used with ordinary electronic equipment or devices (such as audio-visual equipment,
office-automation equipment, communications devices, electrical appliances, snd electronic toys).
Should you intend to use this product with equipment or devices which require an extremely high level of reilability and the malfunction of which
would directly endanger human lite {such as medical Instruments, transporiation equipment, aerospace machinary, nuclear-reactor controllers, fuel
controliers and other safety devices), please be sure 10 consult with our sales representative in advance,

* AOHM agsurmes no responsibllity for use of any circults described herein, conveys no license under any patent or other right, and makes no
reprasentations that the circuits are free from patent Infringement.
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$Electrical characteristics

{Unless specified, Ta=25°C, VDD1=3.3V, VDD2=15V, DVS8=AVSSC=VSS_PLL=DAVSS=0V, XIN_PLL=15,9344MHz)

Parameter Symbol MN ] l::-r\r:gs T MAX, Unit Condition
<Total >
Circuit current (VDD1 USB) IDD1USB - 22.0 50.0 mA  [*1 When USB memory is played,
Clreult current (VDD1 SD) IDD1SD - 3.2 8.0 mA _ |*1 When SD card Is played.
Circuit current (VDD2 USB) IDD2USB - 24.0 40.0 mA "2 When USB memory is played,
Circult current (VDD2 SD} IDD2SD - 15.4 30.0 mA__ [*2When SD card Is played.
<Digital block>
H-Level input voltage ViH VDD1*0.7 - VDD1 v *3
L-Leval input voltage VIL Dvss - VDD1*0.3 vV "3
H-Level output vollage1 VOH1 VvDD1-0.4 - VDD1 Vv JOH=-1.6mA, *4
L-Level output voltage1 VOL1 0 - 0.4 \ 10L=1.6mA, *4
H-Level output voltage2 VOH2 VDD1-0.4 - VDDA v |OH=-3.6mA, *&
L-Leval output voitage2 VOL2 0 - 0.4 v JOL=3.6mA, *5
H-Level output voltage3 VOH3 VDD1-0.4 — VDD v IOH=-0.6mA, *8
L-Leve] output voltaged VOL3 o — 0.4 v |OL=0.8mA, *6
H-Level cutput voltage4 VOH4 vDD1-1.0 - vDD1 v IOH=-0.6mA, *7
L-Level output voltaged VOL4 0 ~ 1.0 vV [IOL=0,6mA, *7
<USB-HOST >
H-Level input voltage VIHUSB | vDD1*0.8 — VDD v *8
I-Level input valtage VILUSB AVESC - VDD1*0.3 \ *B
Qutput impedance(H) Z0H 22.0 45.0 60.0 Q “8
Output impedance(L) ZOL 22,0 45.0 &60.0 o) ‘8
H-Level output voltags VOHUSB | vDD1-0.5 - VDD \ *8
L-Lavel output voltage voLusE 0 — 0.3 v 8
Riza/Fall time Tr/Tt - 11 - ns *8, Output capacity 50pF
Voitage of crossing point VCRS - VDD1/2 - v *8, Output capacity 50pF
Range of differential input VDIFF 0.8 - 2.5 Vv *8
Differential input sensitivity VSENS 0.2 — — \'4 *8
Pull-down resistance RPD 14.25 15.0 248 kQ ]
<Audio DAC>
Distortion rate THD — 0.03 — % 1kHz, 0dB, sine, =9
Dynamic range DR - B8 — dB 1kHz, -60dB, sine, *8
SiN ratio SN - 93 - dB *9
Max outptit ievel VSMAX — 0.67 — Vims _ jtkHz, OdB, sine, *§

*1 3.3V system /O, Analog Power supply(VDD1), 1kHz, 0dB, sine-wave playing
*2 1.5V system CORE power supply(VDD2), 1kHz, 0dB, sine-wave playing
*3 1-17, 19-20, 26-26, 40, 49-52, 56, 58-61, B3 pin

*4 10-11, 14-16, 48-55 pin
*513 pin

*6 21-23, 26 pin

*7 41 pin

*8 33, 34 pin

*9 44, 46 pin
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< Description of Terminals
No, Name 110 Description of iemminals
1 RESETX i System raset terminal
2 SEL_SLAVE 1 Slave mode selaction (H: Stand Alone mode, L: Slave mode)
3 SEL_ MP3 | MPEG Audlo Layer selection (H: Only MP2 Is playback, L:MP1, MP2 and MP3 can be playback)
4 SEL_DOUT | Dightal Audlo out selsction (H: Disable, L:Enable)
§ SEL_VOL 1 Volume operation selection{H: Velume+- Effactive, L: VOL+-Inavaiidity)
8 SEL_APLAY | At device(USB,SD) connection, Auto Play mode selecton{H:k siop, Lk playback)
7 SEL_UTPKT 1 USB test packet oulput selection (H: Normal operation, L: Test packet output)
8 TEST1 | Pull-up to VDD systern powar supply terminal{TEST PIN}
9 TEST2 | Full-up to VDD1 aystern power supply terminal{TEST PIN)
10 KEY ROWAMCHNG /0 [KEY _ROWATKEY Matdx termingl, [MCHNG]Muslc change flag terminal
11 KEY ROWXBUSY i/0 [KEY _ROWZKEY Matrx termilnal, [BUSY]Busy flag terminal ]
12 KEY_ROWS/SCL | [KEY_ROW3])KEY Mabrix terminal, [SCL)I“C UF clock terminal
13 KEY ROW4/SDA j'ie] [KEY_ROW4JKEY Matrlx terminal, [SDA]C VF data terminal
14 KEY _COL1/AD 10 [KEY_COL1]JKEY Matrix terminal, [AD]I°C Siave address selection
15 KEY_COL2/A1 o [KEY_COL2]KEY Matrix terminal, [A1]"C Slave address selection
16 KEY COL3/SEL_SMAN 1710 [KEY_COL3] KEY Matrix tetminal, [SEL_SMANIManual mede selection (H: Auto, L:Manual)
17 TEST3 1 Pull-up to VDD system power supply tarminal(TEST PIN}
18 DVDDIO - 10 Power supply(YDD1} terminal
19 SD_CON | 8D card Connact iemminal
20 Sh_DO | S0 card Data [n terminal
21 SD_CLK o SD card Ciock tarminal
22 SD_Di 0 5D card Data Dut terminal
23 80 CS o SD card Chip select tarminal
24 DVES - GND terminal
26 TEST4 | Pull-up to VDD system power supply terminal{TEST PIN)
26 o] [TEST5}Pull-up fo VDD1 system power supply terminal(TEST PIN),
TESTS/CLKTOU12 [CLKOUT12]12MHz clock output terminal
27 DVDD — CORE Power supply(VDD2) terminal
28 TESTS | Puli-up to VDD1 system power supply terminal(TEST PIN}
28 TEST? | " Pull-up to VDD1 system power supply terminal(TEST PIN)
30 TEST8 | Pull-up to VDD1 system power supply terminal(TEST PIN)
il ATEST1 o] USB TEST termina{TEST PIN}
32 AVDDC - USB Power supply(VDE terminat
38 UsB DM lle] USB D—V/Q terminal
34 LUSB_DP o USB D+ ¥Olerminal
35 AVSSC - USB GND ferminal
36 REXTI o] LSB bias resistor(t2k Q) connecting terminal
a7 VOREF] o] USB TEST terminal(TEST PIN}
38 WDD_PLL - PLL Power supply(VDD1) terminal
38 TEST_FLL | PLL TEST terminal(TEST PIN)
40 XiN_PLL | X18((18.8344MHz) connacting input terminal
A1 XOUT PLL o] X'1al(18.9344MHz) connecting cuipu terminal
42 VE8S_PLL — PLL GNE terminal
43 DAVSS - Audlo DAC GND terminal
44 RDACO o] Audlo DAC Reh Line output terminat
45 VCDACO o] Audle DAC Referenca voltage output teminal
46 LDACO o] Audio DAC Leh Line output terminal
47 DAVDD - Audic DAG Power supply(vDD1} terminal
48 AMUTE 0 Audie Mute output terminal (H: MUTE OFF, L: MUTE ON)
48 o] [LEC]Lighting output terminal at ERROR,
LED_ERROR/TEST® [TESTS]Pull-up to VDD1 system power supply lerminaTEST PIN)
50 o [LED)Lighting output terminal at PLAY,
LED_PLAY/TEST10 [TEST10]Pull-up to VDD1 system power supply terminal(TEST PIN)
54 o] [LEDILighting output terminal at PLAY for SO card,
LED_PSD/TEST11 {TEST41]Pull-us to VDD system power supply terminal(TEST PIN)
52 0 [LER]Lighting output terminal at PLAY for USB memory,
LED_PUSB/TEST12 [TEST12] Pull-up to VDD1 system power supply fenminal(TEST FIN)
53 LED_ACCESS o} [LEDjLIghting outout terminal when memory Is being accessed,
] [LRCK]Digital Audic channel clock or SPDIF output terminal
54 LED_RANDOM Q [LED]Lighting output terminal at PLAY for RANDOM, [BCK]Digital Audlo bit ciock outpud terminal
55 LED_REPEAT 0 [LED]Lighiing output terminal at PLAY for REPEAT, [DATA]DIgital Audio daia output terminal
56 TEST13 | Pull-up to VDD system power supply terminal(TEST PIN)
57 DVDD e CORE Power supply(VDD2) terminal
58 i TEST14 | Connect to GND{TEST PIN}
-] TEST16 | Pull-up to VDD1 system power supply terminal(TEST PIN)
60 TEST16 | Pull-up to VDD1 system power supply terminal(TEST PIN)
61 TEST17 1 Pull-up to VDD1 sysiem power supply terminal{TEST PIN)
82 DvVSs - GND terminal
82 TMODE | Connect to GNDTEST PIN)
DVDDIO — 10 Pewer supply(VDD1)} terminal
ROHM CO., LTD. SPECIFIGATION No. : TSZD2201-BUG435KV~1-2

T8222111-05



