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AC4601 Datasheet

ACA4601 Features

High performance 32-bit RISC CPU

RISC CPU

DC-160MHz operation
Support DSP instructions
32 Vectored interrupts

4 Levels interrupt priority

Flexible 1/0

28 GPIO pins

All GPIO pins can be programmable as input or output individually
All GPIO pins are internal pull-up/pull-down selectable individually
CMOS/TTL level Schmitt triggered input

External wake up/interrupt on all GP10s

Digital Peripheral Feature

Bluetooth V2.1+EDR baseband and modem

FM receiver with stereo decoder and 50uS deemphasis

Four multi-function 16-bit timers, support capture.and PWM mode
One 16-bit active parallel port

One full-duplex basic UART

Two full-duplex advanced UART

Two SPI interface supports host and device'mode

Two SD Card Host controller

One audio interface supports 1IS, left adjusted, right adjusted and DSP mode
One full speed USB 2:0 OTG controller

Watchdog

Analog Peripheral Features

Bluetooth RF with frequency synthesizer

FM RF.with frequency synthesizer, 76-108MHz, 100KHz step
Three Crystal Oscillator

Full speed USB 2.0 PHY

160MHz PLL-based clock generator

16-bit Stereo DAC, SNR > 93dB

4 channels Stereo ADC with 1 channel MIC amplifier, SNR>72dB
Embedded headphone amplifier

2 channels analog MUX

8 channels 10-bit ADC

2 channels 4 levels Low Voltage Detector

Built in Cap Sense Key controller
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& Power-on reset
& TwolLDO:5Vto1l.8V, 5Vto3.3V

Bluetooth Feature

CMOS single-chip fully-integrated radio and baseband
Compliant with Bluetooth 2.1 + EDR specification
Bluetooth Piconet and Scatternet support

Meet class2 and class3 transmitting power requirement
Provides +4dbm transmitting power

receiver with -85dBm sensitivity

FM Tuner

Support worldwide frequency band 76-108MHz
Digital low-1F tuner

Fully integrated digital frequency synthesizer
Autonomous search tuning

Digital auto gain control (AGC)

Digital adaptive noise cancellation
Programmable de-emphasis (50/75 ms)
Receive signal strength indicator (RSSI)
Bass boost

Volume control

Power Supply
@ VDDLDOis3.3Vto5.5V
@& VDDIOis3.0Vto 3.6V

Packages
@ LQFP48 7x7
& DIE form

Temperature
@ Operating temperature: -40°C to +85°C
@ _ Storage temperature: -65°C to +150°C
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1.2 5|B#A

# 1-1 AC4601_LQFP48 5| Hithik

PIN I/0 | Drive . .
Name Function Other Function
NO. Type | (mA)
1 AVSS P / Analog Ground
2 BT _RF P /
3 AVDD28 P / Analog Power 2.8v
4 AVSS P / Analog Ground
5 AVDD33 P / Analog Power 3.3v
6 LDO _IN P / LDO Power 5v
7 LDOVSS P / LDO Ground
8 PLLAVDD P /
9 PLLAVSS P /
10 | FMIP I /
11 | FMIN I /
12 | FMVSS P / FM Analog-Ground
13 DACVSS P / DAC Ground
14 | VCOM P / DAC Reference
15 | DACVDD P / DAC Power
16 DACL o] / DAC Left Channel
17 | DACR 0 / DAC Right Channel
MIC;
AMUX2R: Simulator Channel2
18 | PC15 110 16 | GPIO .
Right;
12BitADC;
AMUXI1R: Simulator Channell
Right;
19 | PC13 110 16 | GPIO .
12BitADC;
UART2RXD: Uart2 Data Out(D);
AMUXI1L: Simulator Channel 1
Left;
12BitADC;
20 | PC12 110 16 | GPIO
UART2TXD: Uart2 Data In(D);
ALNK_MCLKB: Audio Link
Master CIk(B);
SD1DAT2A: SD1 Data2(A);
21 | PCl11 110 16 | GPIO .
AMUXOR: Simulator Channel0
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Right;

ALNK_LRCKB: Audio Link
Clk(B);

SD1DAT3A: SD1 Data3(A);
AMUXOL: Simulator Channel0

22 | PC10 1/0 16 | GPIO left;
ALNK_SCLKB: Audio Link
Clk(B);

23 | USBDM 110 4 USB Negative Data

24 | USBDP 110 4 USB Positive Data

Wakeupl12: Port
Interrupt/Wakeup12;

CAP2: Timer2 Capture;
UARTOTXB:. Uart0 Data Out(B);
DACL: DAC Left Channel;
COM4: LCD COM Qutput 4;
TMR3: Timer3 Clock Input;
UART2RXC: Uart2 Data In(C);
DACCK: DAC CIk;

COM3: LCD COM Output 3;
UART2TXC: Uart2 Data Out(C);
COM2: LCD COM Qutput 2;
UART1RXC: Uartl Data In(C);
SPI1DOB: SPI1 Data Out(B);
IIC_SDA_B: IIC SDA(B);
COM1: LCD COM Qutput 1;
PWMO0: Timer0 PWM Output;
UART1TXC: Uartl Data Out(C);
29 | PB6 /0 16 | GPIO SPI1CLKB: SPI1 Clk(B);
IIC_SCL_B: IIC SCL(B);
COMO0: LCD COM Output 0;

25 | PB10 110 16 | GPIO

26 | PB9 I/0 16 | GPIO

27 | PB8 110 16 | GPIO

28 | PB7 110 16 [ .GPIO

30 |VSSIO P / 10 Ground

31. |'vDDIO P / 10 Power 3.3v
TMR1: Timerl Clock Input;
SPI1IDOA: SPI1 Data Out(A);

32 | PA15 110 16 | GPIO
PAPD15: PAP Data 15;
SEG15: LCD SEG Outputl5;
Wakeup13: Port Interrupt /Wakeup
13;

33 | PAl4 1/0 16 | GPIO ADC7: ADC Input Channel 7;
SPI1CLKA: SPI1 CIk(A);
PAPD14: PAP Data(14);
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ALNK_MCLKA: Audio Link
Master CIk(A);
SEG14: LCD SEG Outputl4;

34

PA11

110

16

GPIO

ADC6: ADC Input Channel 6;
UART2RXB: Uart2 Data In(B);
PAPD11: PAP Datall;
ALNK_DAT3A: Audio Link
Data3(A);

SEG11: LCD SEG Outputll;

35

PA10

I/0

16

GPIO

Wakeup10: Port Interrupt /Wakeup
10;

CAP3: Timer3 Capture;
UART2TXB:. Uart2 Data Out(B);
PAPD10: - PAP Datal0;
ALNK_DAT2A: Audio Link
Data2(A);

SEG10: LCD SEG Outputl0;

36

PA9

110

16

GPIO

UARTORX: Uart0 Data In(A);
PAPD: PAP Data9;
ALNK_DAT1A: Audio Link
Datal(A);

SEG9: LCD SEG Output9;

37

PA8

110

16

GPIO

Wakeup3: Port Interrupt /Wakeup 3;
ADC5: ADC Input Channel 5;
UARTOTXA: Uart0 Data Out(A);
PAPD8: PAP Data8;

ALNK _DATOA: Audio Link
Data0O(A);

SEG8: LCD SEG Outputs;

38

PA7

110

16

GPIO

UART1RXA: Uartl Data In(A);
PAPD7: PAP Data7,;
SEG7: LCD SEG Output7;

39

PAG

I/0

16

GPIO

Wakeup9: Port Interrupt /Wakeup 9;
TMRO: Timer0 Clock Input;
UART1TXA: Uartl Data Out(A);
PAPD6: PAP Data6;

SEG6: LCD SEG Outputt;

40

PAS5

110

16

GPIO

ADC4: ADC Input Channel 4;
CAPO: Timer0 Capture;
SDODAT2B: SDO0 Data2(B);
PAPD5: PAP Data5;
CLKOUT1: Clk Outl;
UART2RXA: Uart2 Data In(A);
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SEG5: LCD SEG Output5;

41

PA4

110

16

GPIO

Wakeup8: Port Interrupt /Wakeup 8;
SDODAT3B: SDO0 Data3(B);
PAPD4: PAP Data4;

CLKOUTO: ClIk Out0;
UART2TXA: Uart2 Data Out(A);
SEG4: LCD SEG Output4;
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PA3

110

16

GPIO

ADC3: ADC Input Channel 3;
SDOCLKB:SDO0 Clk(B);
PAPD3: PAP Data3;

SEG3: LCD SEG Output3;

43

PA2

I/0

16

GPIO

ADC2: ADC Input Channel 2;
SDOCMDB: ~SD0 Command(B);
PAPD2: PAP Datal,;

SEG2: LCD SEG Output?;

44

PA1

110

16

GPIO

ADC1: ADC Input Channel 1;
PWM3: Timer3 PWM Output;
SDODATOB: SDO0 Data0(B);
PAPD1: PAP Datal,;

SEG1: LCD SEG Outputl;

45

PAO

I/0

16

GPIO

Wakeup2: Port Interrupt /Wakeup 2;
ADCO0: ADC Input Channel 0;
CAP1: Timerl Capture;
SDODAT1B: SDO0 Datal(B);
PAPDO: PAP Data0;

SEGO0: LCD SEG Output0;

46

BTXOSCI

OSC In

47

BTXOSCO

OSC Out

48

AVSS

Analog Ground
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—. BSHH

2.1 LDO H[E. B

*2-1
(R S AN | BB | K| AL MRS
LDO5V Voltage Input 33 4.6 55 \ _
Vi3 _ 33 _ \Y LDO5V = 5V, 100mA loading
Voltage output
Vig _ 1.8 _ \ LDO5V =5V, 50mA loading
Vpacvbd DAC Voltage _ 3.1 _ \Y/ LDO5V =5V, 10mA loading
li33 Loading current _ _ 150 mA LDO5V =5V
b—= ) =
2.2 10N, Wb SKEERYE
* 22
10 AR
g ZH =20 L] ok L ¥V TR S
Low-Level Input _
Vi Voltaget -0.3 A 0.3* VDDIO \Y VDDIO = 3.3V
High-Level Input 0.7* _
ViH Voltage VDDIO _ VDDIO+0.3 \Y VDDIO = 3.3V
10 HiHis 1
Low-Level Output _
VoL Voltaget B B 0.33 \Y; VDDIO = 3.3V
High-Level Output _
Von Voltaget 2.7 _ 3 \Y VDDIO = 3.3V
Ak Y
2.3 10miteE ). E TR MY
#* 2-3
Port -1 T8 A H SR B S A= N B A2 =1 6] /U
PAO~PA15, | Hi$:250 K
PBO~PB15. | HiPH (%1% | 16mA 10K 60K PAS default pulldown
PRO~PR3 | #%mf#xi)
PCO~PC15.
PDO~PD7 8mA 24mA 10K 60K
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DAC #1%

*2-4
24 2N L Bit) IZON AL W F
Frequency Response 20 _ 200000 Hz _
THD+N _ 0.014 _ % 1KHz out = 1V RMS
SIN _ 93 _ dB 1KHz out = 1V RMS
Channel Separation _ 80 _ dB _
DAC Output Power _ >15 _ mw 320hm loading
BT #¥I%
* 2-5
ZH 2N L Bit) IZON AL WA F
Maximum Output Power _ 4 A dBm _
RMS DEVM B 5.3 3 %
PEAK DEVM — 12 — % Maximum output power
99% DEVM B 8 B %
EDR Relative Power _ -14 _ dB
BDR Sensitivity _ -84 _ dBm BER=0.001
EDR Sensitivity < -85 _ dBm BER=0.0001
9
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DETAIL A s
wiEs AL
K FlEs AL . ;
. 0.50mm(19. 7ol
i Lead Putch B0 o)
LTS TR s e o
o Pad Size 205l =<205mil
o
ey PRSI 0.120 +0.025
SECTIONB-B
ALTNETERS T Depressed Die Pad | (0.007 +0.001)
oM | MmN | max | min | max i iy ,
g | 0107 | 0197 | oos2 | .oore Unit mm({1inch)

Ji | 0.107 | 0.147 | 0042 | 0058
K | D200 | 0.250 | 0079 | 0098
K1 | 0200 | 0.300 | .0O79 | .0118

I\
P w
A0
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