A3200A

) - MP3
% CHIP
A3200A MP3 MP3
MP3 WMA WAV
AAC USB
A3200A USB MP3
MP3 USB
PCB (MMC/SD)
A3200A 512MB
A3200A LED, LCD, LCM
; ; ; ; , FM ,
CD
- MPEG Layer 1, Layer 2, Layer 3
- 24 /80
- 16Kx 16 Byte
- 16Kx 24 Byte
- USB1.1,
- I°S
- 1°S ( )
- 16 bits PCM
- 8 - 48 KHz
- 8K - 320K
- 92dB
- Variable Bit Rate - VBR
- ROM .
- 512MB
- (MMC/SD)
- (DAC) (ADC)
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- 2.5 3.3
- 0.18 0.25
- 128 (LQFP) 100 ,80 ,64
EEPROM
[
L5
LCD <:|
KEY |:> USB ToPC )
Interface <:> DSP engine
Flash/MMC/
SD <:> 12S interface )| DAC
A3200A
16.9344MH 2.5V/ 3.3V
z power
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=

CHIP

Pin L index mark,
notched corner, or both

UP_ADI[0] / GPIOA[0]
UP_ADI[1]/ GPIOA[1]

UP_ADI[2]/ GPIOA[2]

UP_ADI[3]/ GPIOA[3]

UP_ADI[4] / GPIOA[4]

UP_ADI[5] / GPIOA[5]

UP_ADI6] / GPIOA[6]

UP_ADI[7]/ GPIOA[7]

UPI_WR# / UPM_RW# / GPIOA[8]
UPI_RD# / UPM_E / GPIOA[9]
UPILALE / UPM_AS / GPIOA(L0]

up_nte [5eHY
USB_VDD

USB_D-

USB_D+

USB_GND

RESET#

CORE_VDD

GND

DSP_INTE#

TEST#
T_BYPASS1/WAKE_UPR#/ GPIOC[0]
T_BYPASS2/-GPIOC[]
T_CLKINL/GPIOC[2]
T_CLKIN2 / GPIOCI[3]
GPIOC[4]

GPIOC[5]

GPIOC[6]

GPIOC[7]

10_VDD

GND

© 2004 AT CHIP CORPORATION.

[TT—1 SMC_CE#{7]/ EPROM_A[15]
[TT—1 SMC_CE#[5}/ EPROM_A[13]
[TT—1 SMC.CE#[4]/ EPROM_A[12]
[T SMC_CE#[3]/ EPROM_A[11]
[T SMC_CE#[2]/ EPROM_A[10]
[T SMC_CE#{0]/ EPROM_A[8]
FTT—1 ePrOM_A)

[TT—1 EPROM_A[0]

[TT—1 ePrOMA[3]
[T EPROM_A[2]

[FTT—1 EPROM_A[4]

[TT—1 CORE.VDD
[T EPROM_A5]

[T GN\ND
[T GND

[ TT—1 eproM-A[19]

[TT—1 CORE_VDD

[FIT—1 GND

[TT—1 EPROM_A[18]

[T EPROM_A[17]/ DSP_BOOTI1]*

[TT—1 EPROM_A[16]/ DSP_BOOTI[0]*

RE#/ EPROM_OE#
WE# /| EPROM_WE#

11 SMmC.

MP3

[FTT—1 SMC:iof7}/ EPROM_D[7]

[FTT—1 SMc_io[e] / EPROM_D[6]

[TT—1 SMc_1o[5] / EPROM_D[5]

H
125| [-TT—1 SMc_CE#[6]/ EPROM_A[14]

120| [T SMC.CE#{1]/ EPROM_A[9]

115| [[TT—1 EPROM_A[6]
110| [T EPROM-A[1]

O | = ovep

15

(128 LQFP, top view)

CORE_VDD: 7 (2.5V digital
10_VDD: 4 (3.3V digital)
GND: 11 (digital)

VDDA: 1 (2.5V.analog)
GNDA: 1 (analog)
USB_VDD: 1 (3.3V analog)
USB_GND: 1 (analog)

)l

A3200A

105| [T DSP_INTL#

60

100| [T SMC.

90

80,

75

70

(8] 11
| —
_ | —
INTEL-MOTO* / GPIOC[15] —TT] [40
=
| —
NC [TT |45
=
| —
NC 11
=
11 |s0
=
NC 11
NC 1T

T_CLKO2/ GPIOC[9] [—TT]

GND [T

CORE_VDD

XIN_USB
XOUT_usB
MIC_SDI
12S1_LRCLK
125_SDO

12SO_BCLK

GPIOC[10] [TT (35
GPIOC[11] [—TT
GPIOC[12] [—TT

12S1_BCLK

12SI_MCLK [T

12SO_LRCLK

T_CLKO1/GPIOC]

3

=

12SO_MCLK

CORE_VDD

11 |s5
GND [TT]
MCLKDIV2 [—T1]

A3200A

0] 11T
1] 1]
2] 11
3 11

EPP_AD|

EPP_AD)|
EPP_AD|

EPP_AD

EPP_AD|

GND [T

A3200A

GND

10_VDD

SMC_IO[4] / EPROM_D[4]
SMC_IO[3] / EPROM_DJ[3]
SMC_IO[2] / EPROM_D[2]
SMC_IO[1] / EPROM_DJ[1]
SMC_IO[0] / EPROM_DJ[0]
SMC_CLE / MMC_DATA / SPI_DO
GND

CORE_VDD

SMC_ALE / MMC_CMD / SPI_DI
SMC_RB#

SPI_CS#

MMC_CLK / SPI_CLK
MMC_DET#

SMC_DET#

SMC_WP#

VDDA

EPP_WAIT#/ GPIOB[13]
CORE_VDD

GND

EPP_INT# / GPIOB[12]
EPP_RESET#/ GPIOB[11]
EPP/ASTB# / GPIOB[10]
EPP_DSTB# / GPIOB[9]
EPP_RW# / GPIOBI8]
EPP_AD[7]/ GPIOB[7]
EPP_ADI[6] / GPIOB[6]
EPP_ADI[S5] / GPIOB[5]

— AT CHIP Properties —




A3200A

V& a MP3
% CHIP

| —input, O — output, B — bi-directional, T — tri-state, # low active,
*/power-strapping pin

Pin Name Rin Direction Description
Number

UP_ADI7:0]/ 8,7,6,5, B/B MP Address / Data /

GPIOA[7:0] 4,3,2,1 GPIOA[7:0]

UPI_WR# / 9 1/1/B Intel 8051 — WR# - 1

UPM_RW# / Non-Write 0: Write/

GPIOA[8] Motorola 68HC11 - | 1
Read 0: Write /
GPIOA[8]

UPI_RD#/ 10 1/1/B Intel 8051 — RD# - 1:

UPM_E/ Non-Read 0: "Read/

GPIOA[9] Motorola-68HC11 - 1
Data access 0: Non-Data/
GPIOA[9]

UPI_ALE/UPM_AS | 11 1/1/B Intel 8051 — Address Latch Enable /

/ GPIOA[10] Motorola 68HC11 — Address Select /
GPIOA[10]

UP_CS/GPIOA[11] |12 |/ B Chip Select /
GPIOA[11]

UP_INT#/ 13 OoT/0 Interrupt output to host /

DSP_FLO DSP.core’s FLO output

USB_VDD 14 I 3.3V analog power pin for internal
USB transceiver

USB_D- 15 B USB data signal

USB_D+ 16 B USB data signal

USB_GND 17 I Analog ground pin for internal USB
transceiver

RESET# 18 I Device reset

CORE_VDD 19 I 2.5V digital power pin for core
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V& - MP3
% CHIP

GND 20 I Digital ground pin for core

DSP_INTE# 21 I DSP edge trigger interrupt

TEST# 22 Set this pin low to move the device
into test mode. When in test mode,
both PLL clock outputs will be
observable from T- CLKO1 and
T_CLKO2.

T BYPASS1/ 23 I DSP PLL bypass enable /

WAKE_UP# / Wake-up pin to restart DSP

GPIOCJ[O]

T BYPASS2/ 24 Audio  PLL bypass enable

GPIOCJ[1]

T_CLKIN1/ 25 DSP PLL bypass clock input

GPIOC[2]

T_CLKINZ2 / 26 Audio — PLL bypass clock input

GPIOC[3]

GPIOCJ7:4] 30,29,28, | B 1. Intel 8051 0: Motorola

27 68HC11

IO_VDD 31 I 3.3V digital power pin.for IO pads

GND 32 I Digital ground pin for 10 pads

T_CLKO1/ 33 DSP PLL clock out

GPIOCJ[8]

T _CLKO2/ 34 Audio  PLL clock out

GPIOC[9]

GPIOCJ[12:10] 37,36,35 |B 1. Intel 8051 0: ;Motorola
68HC11

XIN_USB 38 I 48 MHz crystal (or clock in) for USB

XOUT_USB 39 @) 48 MHz crystal for USB

INTEL-MOTO* / 40 | Power-strap pin for uP type

GPIOC[15] 1. Intel 8051 0O: Motorola 68HC11

I°SI_MCLK 41 | I°S In — MCLK (CS 8412/8414)

GND 42 I Digital ground pin for core

CORE_VDD 43 I 2.5V digital power pin for core

MIC_SDI 44 I MIC — serial data in from ADC

© 2004 AT CHIP CORPORATION.
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V& _ MP3
% CHIP

NC 45
1°’SI_BCLK 46 | I°S In — bit clock
1°SI_LRCLK 47 |

I°’S IN — LEFT/RIGHT CHANNEL

CLOCK
NC 48
I’SO_LRCLK 49 o) I°’S Out — left/right channel clock

50 0] I°S Out — serial bit clock

1°’SO_BCLK
1°’S_SDO 51 0 I°’S Out — serial data
NC 53, 52
1’SO_MCLK 54 O I°S Out — MCLK out to DAC/ADC
CORE_VDD 55 I 2.5V digital power pin for core
GND 56 I Digital ground pin for core
MCLKDIV2 57 O 12S Qut — MCLK out divided by 2
EPP_AD[4.0}/ 62, 61, 60, | B/B EPP-Address - Data-bus /
GPIOB[4:0] 59, 58 GPIOBJ[4.0]
I0_VDD 63 I 3.3V digital power pinfor 1O pads
GND 64 I Digital ground pin for-1O pads
EPP_AD[7:5]/ 67,66,65 |B/B EPP Address — Data bus /
GPIOBJ[7:5] GPIOBJ[7:5]
EPP_RW#/ 68 /B EPP Read/Write /
GPIOBJ8] GPIOBJ8]
EPP_DSTB# / 69 /B EPP Data Strobe /
GPIOBJ9] GPI0BJ[9]
EPP_ASTB#/ 70 | /'B EPP_Address Strobe /
GPIOB[10] GPIOBJ[10]
EPP_RESET#/ 71 |/B EPP Reset /
GPIOBJ[11] GPIOBJ[11]
EPP_INT#/ 72 O/B EPP Interrupt /
GPIOB[12] GPIOBJ[12]
GND 73 I Digital ground pin for core
CORE_VDD 74 I 2.5V digital power pin for core
EPP_WAIT#/ 75 O/B EPP Wait /
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GPIOBJ[13] GPIOBJ[13]
XIN 76 I Crystal in
Pins 76 and 77 are crystal oscillation
pads.
XOUT 77 B Crystal out or external clock input
GNDA 78 I Analog GND, ground pins for PLL
block
Do not connect to digital GND.
VDDA 79 I 2.5V analog VDD, power pin for PLL
block
Do not connect to digital VDD.
SMC_WP# 80 @) Smart Media Flash — Write Protection
SMC_DET# 81 I Smart Media Flash — Detect
MMC_DET# 82 I Multi-Media Card — Detect
MMC_CLK / 83 O Multi-Media Card Clock /
SPI_CLK SPI Clock
SPI_CS# 84 O SPI Chip Select
SMC_RB# 85 I Smart Media Flash — Ready/Busy
SMC_ALE/ 86 Oo/B/I Smart Media Flash —Address Latch
MMC_CMD / Enable /
SPI_DI Multi-Media Card — serial command
infout /
SPI serial data in
CORE_VDD 87 I 2.5V digital power pin for core
GND 88 I Digital ground pin for core
SMC_CLE/ 89 O/BJ/O | Smart Media Flash — Command Latch
MMC_DATA/ Enable /
SPI_DO Multi-Media Card — serial data in/out /
SPI serial-data out
SMC_10[4:0]/ 94,93,92, |B/B Smart Media Flash — 10[4:0] /
EPROM_DI[4:0] 91, 90 EPROM Data[4:0]
I0_VDD 95 I 3.3V digital power pin for 1O pads
GND 96 I Digital ground pin for 10 pads
SMC _10[7:5] / 99,98,97 |B/B Smart Media Flash — 10[7:5] /
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A3200A

MP3

EPROM_D[7:5]

EPROM Data[7:0]

SMC_WE# / 100 O/0 Smart Media Flash — Write Enable /
EPROM_WE# EPROM — Write Enable
SMC_RE#/ 101 O/0 Smart Media Flash — Read Enable /
EPROM_OE EPROM - Output Enable
EPROM_A[17:16] /| 103, 102 OH EPROMAddress[17:16] /
DSP_BOOT]1:0]* DSP boot source select[1:0],
00: 'boot from external byte
memory
01: boot from external pP
1x: boot from internal code in PM
EPROM_AJ[18] 104 O EPROM Address[18]
DSP_INTL# 105 I DSP level trigger interrupt
GND 106 I Digital ground pin for core
CORE_VDD 107 | 2.5V digital power pin for core
EPROM_A[19] 108 O EPROM Address[19]
EPROM_AJ[7:0] 116, 115, @) EPROM Address[7:0]
114, 113,
112, 111,
110, 109
SMC_CE#[0]/ 117 O/0 Smart Media Flash — Chip Enable[0] /
EPROM_A[8] EPROM Address|8]
CORE_VDD 118 I 2.5V digital power pin for core
GND 119 I Digital ground pin for core
SMC_CE#[7:1]/ 126, 125, O/0 Smart Media Flash — Chip Enable[7:1]
EPROM_A [15:9] 124, 123, /
122,121, EPROM Address[15:9]
120
IO_VDD 127 I 3.3V digital power pin for 10 pads
GND 128 I Digital ground pin for 10 pads

© 2004 AT CHIP CORPORATION.
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, VddA (PLL), Vdd (Core+l/O) 2.4V t0 4.3V***
- 0.3V to 5.5Vv***
-0.3V to vVdd***
(Tstorage) - 55°C to 150°C***
1)
2) VSS
3)
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MIN NOM MAX UNIT
VddA PLL supply 2.4 25/3.3 | 3.6 \%
vdd Core+l/O supply 2.4 25/3.3 | 3.6 \%
Vss Common Ground 0 0 0 Vv
VIH High level Input vdd/2 - {vdd 5.0V \%
+0.3V
VIL Low level Input -0.3 0 0.8 \
IOH High level Output Current -300 UA
IOL Low level Output Current 2 mA
VOH High level Output Voltage | vdd-0.3 \
VOL Low level Output Voltage 0.4 \%
IIH Vin = Vdd | | Input Leakage Current 10 UA
lIL Vin = 0V Input Leakage Current -50 UuA
Idd Operating Current at 80 mA
(Pll+Core+l/O) | 40MHz Vdd=2.5V & Tj =
35°C
Pd Operating Power at 200 mwW
(Pll+Core+l/O) | 40MHz, Vdd=2.5V & Tj =
35°C
Idds Power Down Standby @ 600 uA
(Pll+Core+l/O) | 2.5V & Tj=35°C
Theta-ja Thermal resistance
0 m/s air-flow 55 °/wW
1 m/s air flow 45 °/wW
2 m/s air flow 41 °/wW
Ci Input capacitance <10 pF
(DUT
only)
Co Output capacitance <10 pF
(DUT
only)
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MIN NOM MAX UNIT

Normal Operating Frequency (PLL driven) 35 40 49 MHz
- CLKin at Crystal = 16.9445MHz
Test-Mode Operating Frequency 35 40 49 MHz
- CLKin at GPIOC2 input
Tsu (1) VaidDatato CLK Rising 0 nS
Tsu(2) ValidDatato CLK Falling Tey/2 nS
Tpd (1) CLK Falingto Compare Strobe Tey nsS
CLKh  Min-CLK-high 8 nS
CLKI Min-CLK-low 8 nS
- 35MHz - 49MHz >
CLK-in o L
(GPIOC2) ««—— Clk min High —\\\\\4— Clk min High ~ —
All
Data Inputs
All
Data Outputs
strobe
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MP3

1]
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MP3

ATCHIP
A3200A

M

XXXXXXXXXXXXXX XXX

/

ATCHIP:

A3200A: A =
3 = IC
2 = CMOS
0. = -MP3 IC
0 =
A =

0420 : 04.:=..2004
20 =
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235 738 16 9

: 886-2-8226-9719
: 886-2-8226-9729
L: http://at-chip.com
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