Ampred

ACH1180 Audio Host
Processor

Features

e 64-pin lead-free/RoOHS compliant

e QFN or WLCSP package

e ARM Cortex-M4 with floating point
processing option

e Two programmable fractional-N
synthesizers to reduce interference
= Supplies CPU clock frequencies, up to

max 200MHz

= Supplies integrated audio codec

e 832kByte internal SRAM

e SPI serial flash interface

e Support sleep and deep sleep mode for low
power consumption

¢ Integrated high-fidelity stereo audio codec
=  Supports Line-infout and mic-infheadset

out

= Differential mic input
= 96dB SNR audio output
= Optional digital interface (12S)

o Multiple external interfaces to adapt to
various loT and applications need

2x UART

12C

2 x low-speed, 10-bit ADCs

SPI

11 x GPIO

e Clocks
= Reference clock input 26MHz
= Low power clock input at 32.768 kHz
= 2 xclock outputs
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ACH1180

Audio Host Processor

Description

The ACH1180 is a single-chip host processor
solution that is fully optimized for Audio and loT
applications. Built with ARM Cortex-M4, floating
point, this host processor runs up to 200MHz
(250 DMIPS), and is ideal for audio and video
processing. It integrates 832K bytes of
embedded SRAM for code and data execution. It
also integrates a high-fidelity, 96dB SNR stereo
audio codec for audio applications, with two
fractional-N synthesizers to provide separate clock
frequencies to CPU and audio codec to reduce
audio interference. Equipped with various external
interfaces, ACH1180 can be design in numerous
types of host application scenarios. The ACH1180
also supports a crystal driver interface, thus able to
generate reference clock to various wireless
connectivity radio controllers, such as
Wifi/Bluetooth/Zigbee.

With WLCSP and QFN package, it supports a
high level of integration, compact and cost
effective designs, and delivers fast time-to-
market.
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1. Introduction

The ACH1180 is a host processor single-chip solution, fully optimized for audio DSP and wireless
host embedded applications featuring an ARM Cortex-M4 floating point processor. Integrating a
high-fidelity stereo audio codec, it can support differential microphone inputs, headphone output,
and Line-in/out. It also includes two fractional-N PLL blocks providing different high accuracy
clocks, for the main CPU and audio codec — significantly reducing interference. The main CPU
system can run up to 200MHz for an intensive audio/video applications, audio DSP processing,
and general purpose application hosting. The ACH1180 also comes with 832K byte internal run-
time SRAM. With a variety of external interfaces, UART, SPI, I12C, I12S, ADCs, and GPIOs, it can
be easily support designs for most applications with lower BOM and external component cost.

The ACH1180 is an audio host processor device packaged in Wafer Level Chip Scale Package
(WLCSP) or QFN package.

2. General Hardware Description

2.1. Block Diagram

Figure 1. ACH1180 detail internal block diagram
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2.2. Pin functions

Table 1. ACH1180 functional and supply pin list \WLCSP)

ACH1180

Connectivity Host Processor

Name
(Default)

Alternate usage
ALT_O

Alternate usage
ALT_1

Description

Digital Signal

SPI0O_MOSI

UART1_CTS

SPIO_NSS

UART1_RTS

SPIO_SCK

UART1_TX

SPI0_MISO

UART1_RX

GPIO_8

RF Controller Interface

UARTO_TX

UARTO_RX

UARTO_CTS

UARTO_RTS

UARTO

JTDI

UART2_RX

GPIO_10

JTDO

UART2_TX

GPIO_11

TRSTn

UART2_CTS

GPIO_9

GPIO 0

UART2_RTS

JTAG

GPIO 1

12S1 WS

SPI1_CS

GPIO 2

1251_CK

SPI1_CLK

GPIO_3

12S1_RX

SPI1_MISO

GPIO_4

12S1_TX

SPI1_MOSI

GPIO 5

GPIO

SPI2 SCK

SPI2 SS

SPI2 SDO

SPI2 SDI

SPI2 Serial NOR Flash

TCK/SWCLK

GPIO_6

TMS/SWDIO

GPIO_7

JTAG or
User Interface

12C0_SDA

12C0_SCL

12C0

Clock Signal

OSC32_IN

32kHz crystal input

0SC32_0uT

32kHz crystal input (differential pair)

OSC_IN

26MHz crystal input

0SC_ouT

26MHz crystal input (differential pair)

MCLK

Audio PLL Clock output

MCO

Main PLL Clock output

CLK32K_OuT

32kHz buffer clock output

Audio Signal

Preliminary




ACH1180

Connectivity Host Processor

MICIP_L

MICIN_L

MICIP_R

MICIN_R

Microphone Input

VIP_L

VIN_L

VIP_R

VIN_R

Line-In

ROUT

LOUT

Line-Out

RHPOUT

LHPOUT

Headset Output (8 ohms)

Control Signal

RESET Reset (Active Low)
BOOT Test pin
Analog Signal

ADCO 10-bit ADC
ADC1 10-bit ADC
Reference Signal

Vcap

Vref

MICBIAS Mic Bias
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ACH1180

Connectivity Host Processor

Name
(Default)

Alternate usage
ALT_O

Alternate usage
ALT_1

Description

Power Supply

VCCA_PLL1

GNDA_PLL1

PLL1 power and ground

VCC_HP

GND_HP

CODEC and Headphone power and ground

VCCA_PLLO

GNDA_PLLO

PLLO and ADC power and ground

VDD_CORE_IO

VDD_CORE_IO

VDD_CORE_IO

VDD

VSS_CORE_IO

VSS_CORE_IO

VSS_CORE_IO

GND
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3. Reset

3.1.

Boot modes

An embedded BOOT ROM will run at startup.

ACH1180

Connectivity Host Processor

When the BOOT PIN is low (0), the SPI 2 is used to load an 8K byte section of an external Flash
memory into the internal RAM: loads 8K bytes from location 0x00000000 external Flash to

location 0x20000000 internal RAM.

When the BOOT PIN is high (1), the UART 0 boot mode interface will become active. This
interface allows data to be loaded from UART 0 into RAM using a set of boot commands. Note
that these boot commands are generally used for testing and are not included in this document.

4. Clock specifications

The ACH11800 uses two clocks: a reference clock and an optional low power clock. For the
reference clock, the ACH1180 can either use an external reference clock source or generate its
own reference using a XTAL. The low-power clock must always be supplied from an external
source.

Table 2. Main crystal specifications

Symbol Parameter Min Typ Max Unit
External crystal
Fin Clock input frequency list 26 MHz
FinToL Tolerance on input frequency (typical) -20 +20 ppm
Table 3. Low power clock specifications
Symbol Parameter Min Typ Max Unit
Fin Clock input frequencies 32.768 kHz
FinToL Tolerance on input frequency -1000 +1000 ppm
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5. Electrical Characteristics

5.1. Absolute maximum ratings

The Absolute Maximum Rating (AMR) corresponds to the maximum value that can be applied
without leading to instantaneous or very short-term unrecoverable hard failure (destructive

breakdown).

Table 4. Absolute maximum ratings

Symbol Parameter Min Max Unit
Vpp Digital Supply voltages -0.3 +3.3 \%
Veea pLL Analog PLL Supply voltage -0.3 +3.6 \%
Vee Hp Supply voltage I/O -0.3 +3.6 \
Veea main_pLL | Supply voltage /O -0.3 +3.6 \%
Vin Input voltage on any digital pin -0.3 +3.3 \Y
Vissdiff Maximum voltage difference between different types of Vss pins -0.3 +0.3 \
Tstg Storage temperature -65 +100 °C

5.2. Operating ranges

Operating ranges define the limits for functional operation and parametric characteristics of the
device. Functionality outside these limits is not guaranteed.

Table 5. Operating ranges

Symbol Paramet Min Typ Max Unit
Tamb Operating ambient temperature = -30 +25 +70 °C
Vop Digital Supply Voltage +1.8 +2.5 +3.3 \%
Veea pLL Analog Audio PLL Supply Voltage +1.8 +2.5 +3.6 \
Vee He Analog Headset Supply Voltage +2.5 +3.3 +3.6 \%
Veea main_pLL | Analog Main PLL Supply Voltage +1.8 +3.3 +3.6 \%

5.3. Digital I/0 specifications

All I/Os, except analog I/Os or otherwise specified are standard 1/0s with levels complying with
the EIA/JJEDEC standard JESD8-7.

Table 6. DC and AC input specifications

Symbol Parameter Min Typ Max Unit
Input levels
VL Low-level input voltage 0 - 0.35*Vpp 10 \Y
Vig High-level input voltage 0.65* Vpp 10 - - \Y
Vhyst Schmitt trigger hysteresis 150 - - mV
TJ/T¢ Rise and fall time that can be present on inputs - - 25 ns
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R; Input resistance 1 - - MQ
Ci Input capacitance - - 5 pF
Output levels
VoL Low-level output voltage (@ +100 pA) 0 - 0.2 \Y
Vou High-level output voltage (@ -100 pA) Vpp 10 -0.2 - Vbp 10 \
TJ/T¢ Rise and fall time that can be present on outputs at Cload = 20 pF max - - 10 ns
Table 7. Pull-up and pull-down characteristics

Symbol Parameter Condition Min Typ Max Unit
Rpy Equivalent pull-up resistance Vpp 10 =0V - 50 - kQ
Rpp Equivalent pull-down resistance Vop 10 =18V - 50 - kQ
Table 8. IOL and IOH characteristics

Symbol Parameter Condition Min Typ Max Unit
loL Sink current VoL = Max x® - - mA
lon Source current Von = Min x® - - mA

1. Xcan be 2, 4, or 8 depending on the type of the I/O (X denotes the drive strength of output stage).

Note: If the Vpp o supply is powered down, external activity on the 10s is not allowed.

6. Package mechanical data

The device ACH1180 is in lead-free/RoHS-compliant 64-pin WLCSP package or QFN package

7. Revision history

Date

Revision

Changes

8/21/2018

1.0

Preliminary version
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