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Declaration

Disclaimer

Information given in this document is provided just as a reference or example for the
purpose of using Dashchip’ products, and cannot be treated as a part of any quotation or
contract for sale.

Dashchip products may contain design defects or errors known as anomalies or errata
which may cause the products’ functions to deviate from published specifications.
Designers must not rely on the instructions of Dashchip’ products marked “Reserved” or
“undefined” . Dashchip reserves these for future definition and shall have no
responsibility whatsoever for conflicts or incompatibilities arising from future changes to
them.

DASHCHIP DISCLAIMS AND EXCLUDES ANY AND ALL WARRANTIES, INCLUDING WITHOUT
LIMITATION ANY AND ALL EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY,
ACCURACY, SECURITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, AND AGAINST
INFRINGEMENT OF INTELLECTUAL PROPERTY AND THE LIKE TO THE INFORMATON OF THIS
DOCUMENT AND DASHCHIP PRODUCTS.

IN NO EVENT SHALL DASHCHIP BE LIABLE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL,
PUNITIVE, OR CONSEQUENTIAL DAMAGES WHATSOEVER, INCLUDING, WITHOUT LIMITATION
FOR LOST OF DATA, PROFITS, SAVINGS OR REVENUES OF ANY KIND ARISING FROM USING
THE INFORMATON OF THIS DOCUMENT AND DASHCHIP PRODUCTS. REGARDLESS OF THE
FORM OF ACTION, WHETHER BASED ON CONTRACT; TORT; NEGLIGENCE OF DASHCHIP OR
OTHERS; STRICT LIABILITY; OR OTHERWISE; WHETHER OR NOT ANY REMEDY OF BUYER IS
HELD TO HAVE FAILED OF ITS ESSENTIAL PURPOSE, AND WHETHER DASHCHIP HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES OR NOT.

Dashchip’ products are not designed, intended, authorized or warranted for use in any life
support or other application where product failure could cause or contribute to personal
injury or severe property damage. Any and all such uses without prior written approval of
an Officer of Dashchip and further testing and/or modification will be fully at the risk of
the customer.

Ways of obtaining information

Copies of this document and/or other Dashchip product literature, as well as the Terms
and Conditions of Sale Agreement, may be obtained by visiting Dashchip’ website at:

https://dash-chip.com or from an authorized Dashchip representative.
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Trademarks

The word “DashChip”, the logo and Word “¥Ej&” are the trademark of DashChip
Technology Co., Ltd. Names and brands of other companies and their products that may
from time to time descriptively appear in this document are the trademarks of their
respective holders, no affiliation, authorization, or endorsement by such persons are

claimed or implied except as may be expressly stated therein.

Rights Reserved
The provision of this document shall not be deemed to grant buyers any right in and to
patent, copyright, trademark, trade secret, know how, and any other intellectual property

of DashChip or others.

Miscellaneous

Information contained or described herein relates only to the DashChip products and as of
the release date of this publication, abrogates and supersedes all previously published
data and specifications relating to such products provided by Dashchip or by any other
person purporting to distribute such information.

Dashchip reserves the rights to make changes to information described herein at any time
without notice. Please contact your Dashchip sales representatives to obtain the latest

information before placing your product order.

Additional Support

Additional product and company information can be obtained by visiting the DashChip

website at: https://dash-chip.com
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Revision History

Date Revision Description
2024-7-28 V1.0 Initial version
2024-8-23 V1.2 Modified 12C description
2024-10-25 V1.4 Modified ordering information
2024-11-5 V1.5 Modified several miscellaneous descriptions
Modified ordering information
2025-2-12 V2.2
Modified package dimension
2025-2-19 V2.3 Modified ordering information
Modified system descriptions
2025-2-27 V2.4 Reserved SPI5
Added electrical characteristics
Modified power management descriptions
2025-3-5 V2.5
Added thermal resistance parameter
2025-3-20 V2.6 Modified package dimension
Modified audio ADC parameter
2025-4-3 V2.7
Modified audio DAC parameter
2025-6-6 V2.8 Modified thermal resistance parameter for 4L PCB
Modified audio ADC pass band ripple parameter
2025-8-2 V2.9 > . .
Modified audio DAC pass band ripple parameter
2025-10-29 V3.1 Added AEC-Q100 qualification
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1 Introduction

1.1 Overview

The AD1565 is a highly integrated DSP (Digital Signal Processor) for audio system. The
AD1565 integrates a Xtensa-HIFI5 audio DSP with FPU, including up to 8 channels D-MIC
interface with decimation filters, and 4 channels A-MIC with high performance ADC, stereo
high performance DAC. It integrates five 125/TDM compatible audio interfaces, which can
support 80 channels input and 80 channels output. It also integrates a high-performance
ASRC with 8 channels, and THD+N is less than -140dB. The AD1565 also integrates a 32bit
ARM Star CPU as the application processor to maintain system control and peripheral
interfaces. Large capacity RAM is embedded to meet different automotive audio
applications.
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1.2 Key Features

System

. 504MHz Cadence Tensilica HiFi5 DSP core with FPU
and Neural Network Extension

. 264MHz ARM STAR-MC1 Processor with FPU and
MPU

. Internal 3168KB RAM for data and program

. Internal 32KB CPU ICache for SPI norFlash

. Internal 32KB Cache for SPI PSRAM

. Up to 512M bits extensional SPI serial Flash for
custom defined software

. Up to 512M bits extensional SPI pSRAM to support
rich and flexible software feature

. Supports 24MHz 0OSC with on-chip PLL

. Supports for sound effect, such as EQ, Multi-band
DRC, Bass boost, Virtual 3D surround, Spatial audio

. Supports audio and voice algorithm such as
reverb, anti-howling, echo, pitch shifter, magic
voice, vocal remover, DRC, EQ etc.

. Supports hardware AES-128/192/256

. Supports hardware SHA-1 / SHA-224/ SHA-256

. Supports hardware CRC-16/CRC-32

. Supports hardware TRNG

. Built-in 8Kbits OTP with physical unclonable
function (PUF)

. Supports RSA 2048 bits digital signature

. Supports firmware encryption

. Supports on the fly decryption ( OTFD ) with
AES-128/256

. Supports 64bits UUID

Audio

. 125 TX*5 and RX*5, supports master/ slave mode,
Standard/ L)/ R)/ TDM/ PCM format, with 16 to
32bits audio data, sampling rate up to 384KHz,
supports multi data lines(limited by available 10
pins)

. SPDIF TX*1 and RX*1 , sampling rate up to 192KHz

. Built-in stereo 24 bits input sigma-delta DAC

. DAC supports sample rate 8k/12k/16k/
22.05k/24k/32k/44.1k/48k/88.2k/96kHz

. Built-in stereo 30mWw PA for differential mode

(headphone) .PA output also supports traditional

mode

. Built-in dual stereo 24 bits output sigma-delta ADC

. ADC supports sample rate 8k/12k/16k/
22.05k/24k/32k/44.1k/48k/88.2k/96kHz

. Supports 4 channel single-ended or fully
differential analog input

. Supports 8 channel digital or 4 channel analog
MEMS microphones(analog input is multiplexing
with digital filter, so max input channels of MIC are
upto8)

. Supports full formats audio decoding and local
playback

. Supports various performance enhancement
methods, includes multi-channel
enhancement(MCE), max dynamic range(MDR)
with IEEE754 float32 encoding

Power Management

. Supports DC5V VCC and VDD power supply, and
VC18 power supply optional
o Supports ONOFF pin for chip reset function

Peripheral Interfaces

. Supports SD2.0/MMC/eMMC4.3 card interface up
to 54MHz

. Supports SDI02.0 interface up to 54MHz

. USB 2.0 DRD, supports full-speed and high-speed,
compatible with USB-IF BC1.2

. Serial Interface: SPI*5(master 96MHz, slave 48MHz),
UART*4(up to 3MHz), 12C*6(up to 3.4MHz)

. Supports Remote Control with internal IRC

. 10 PWM drivers independent of CPU

. Supports 12-bit LRADC

Package

. ELQFP128(14mm*14mm, Pitch 0.4mm)

Applications
. Automotive Audio DSP

D AEC-Q100 qualified

Note: Referto chapter2 Ordering Information for
AD1565Lite series detail
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1.3 Block Diagram
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1.4 Pin Assignment and Descriptions

1.4.1 Pin Assignment
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1.4.2 Package Dimensions

||
4—! |GAGE PLANE

b7 —

PIN 1

IDENTIFIER ) DETAIL “A”

WITH PLATING _b/AA

A |
A! Asf | TTIOTIIITI T )
At Bl A}:
Y
AsE/
Symbol ‘3imcr‘s'|or1 in mm Dfmensiorl in inch
Min Nam Max Min Nom | Max
A — — | 1.680 — — |0.063
As 0.025] — | 0.127]] 0.001 — | 0.005
Az 1.35 | 1.40 | 1.45 || 0.053]|0.055|0.057
b 013 | 018 0.23 || 0.005|0.007(0.009
c 0.09 | 0.14 | 0.20 || 0.004| 0.006 |0.008
D 15.85(16.00[16.15 (] 0.624|0.630 |0.6386
D1 13.90|14.00|14.10 || 0.547]0.551|0.555
E 15.85(16.00]16.15 || 0.624|0.630 | 0.636
E, 13.90|14.00(14.10 || 0.547]0.551|0.555
€] 0.40 BSC 0.016 BSC
L 0.45 | 0.60 | 0./5 0.018]0.024 | 0.030
S 0.20| — | — || 0.008 | — —
ccc 0.08 0.003
Exposed Pad Size
L/F Dimension in mm | Dimension in inch
@ [Dp3/E3 5.72 REF 0.225 REF

NOTE: DIMENSIONS D1 AND ET DO NOT INCLUDE MOLD PROTRUSION.
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2 Ordering Information

Series Memory | DSP Minimum Order Quantity Packaging Form
AD1565 3168KB 504MHz HiFi5 | 900 EA Tray
AD1565Lite | 1200KB 300MHz HiFi5 | 900 EA Tray

AD1565 Series

Part Number Ta Feature Code | Package Type Package Size

AD1565C1SW5A | 0~70°C Consumer E-PAD LQFP128L | T4Amm X T4mm x 1.6mm
AD1565A2S5W5A | -40~85°C Industrial E-PAD LQFP128L | T4mm X 14mm X 1.6mm
AD1565A35W5A | -40~105°C | Automotive E-PAD LQFP128L | 14mm x 14mm X 1.6mm

AD1565Lite Series

Part Number

Ta

Feature Code

Package Type

Package Size

ADT1565A35W3A

-40~105°C

Automotive

E-PAD LQFP128L

T4mm x T4mm x 1.6mm

Copyright® 2025 DashChip Technology Co., Ltd. All rights reserved.

Version 3.1

Page 6




D Dashchip
\Eitt

AD1565 (AD1565Lite) Brief

3 Electrical Characteristics

3.1 Absolute Maximum Ratings

Parameter Symbol Min | Typ | Max | Unit
Ambient Temperature Tamb -40 | - 105 | °C
Storage temperature Tstg -55 +150 | °C
Thermal Resistance(Junction to Case) | 6jc (4 layer JEDEC PCB) | - 10.8 | - °C/W
Thermal  Resistance(Junction  to 21.1
Ambient) Bja (4 layer JEDEC PCB) | - - °C/W
ESD Stress voltage vesd (Human body \ 006 |- v
model)
DC5V -0.3 | - 5.5 \Y
Supply Voltage VCC -0.3 |- 3.6 Vv
vDD -0.3 | - 1.0 \Y
Input Voltage GPIO -0.3 |- 36 |V
3.2 Recommended PWR Supply
Supply Voltage Min Typ Max Unit
DC5V 4.5 5.0 5.5 \Y
VCC 3.0 3.3 3.6 \Y
vDD 0.9 0.95 1.0 \Y
V(18 (optional) 1.75 1.85 2.05 Vv
Note: VC18 power supply is only required when internal audio PA is enabled.
3.3 DC Characteristics
Parameter Symbol | Min. Max. | Unit | Condition
Low-level input voltage VIL - 0.8 Vv
High-level input voltage VIH 2.0 . Vv VCC=3.1V
Low-level output voltage VOL - 0.4 \ Tamb =25 °C
High-level output voltage VOH 2.4 - Vv

Copyright® 2025 DashChip Technology Co., Ltd. All rights reserved.

Version 3.1

Page 7




D Dashchip
\Eitt

AD1565 (AD1565Lite) Brief

3.4 ASRC Performance

In rate->outrate | THD+N(dB) RMS Level(dBFS) F(Cut-off)Hz(-3db pos)

1khz: -142db -
8k->48k +/-0.005 dBFS

Sweep: |-141db 3.7khz

1khz: -142 db -
11.025k->48k +/-0.005 dBFS

Sweep: |-141db 5.2khz

1khz: -142 db -
12k->48k +/-0.005 dBFS

Sweep: |-141db 5.6khz

1khz: -143 db -
16k->48k +/-0.005 dBFS

Sweep: |-140db 7.5khz

1khz: -141 db -
22.05k->48k +/-0.005 dBFS

Sweep: |-140db 10.3khz

1khz: -140 db B
24k->48k +/-0.005 dBFS

Sweep: | -140db 11.2khz

1khz: -142 db -
32k->48k +/-0.005 dBFS

Sweep: |-140db 14.9khz

1khz: -141 db -
44 .1k->48k +/-0.005 dBFS

Sweep: | -141db 20.5khz

1khz: -144 db -
48k->48k +/-0.005 dBFS

Sweep: |-143db 22.5khz

1khz: -144 db -
96k->48k +/-0.005 dBFS

Sweep: |-144db 21.9khz

Tkhz: -142 db -
48k->44.1k +/-0.005 dBFS

Sweep: | -141db 20.8khz

1khz: -142 db -
8k->96k +/-0.005 dBFS

Sweep: |-140db 3.7khz

Version 3.1
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3.5 Audio ADC Parameters

Channel
Parameter Conditions Min Typ Max Unit
Full Scale Input | THD+N < 1%
] o - 1.2 - Vrms
Voltage (Differential input)
_ Bypass preamplifier
Analog gain -6 - +18 dB
6db/step
. 5/10/2
Input resistor - - 0 - kQ
_ . 53.62
Digital gain 0.375dB/step -108 3 5 dB
Analog to Digital Converter
Resolution - - - 24 Bits
Input Sample Rate - 8 - 96 kHz
Bypass Single ended - 107 -
preamplifier Differential - 111 -
fin = Differential
1kHz@Full 2 channel - 113 -
Scale Input enhancement
Voltage
SNR dBA
B/W =
20Hz~20kHz Differential
Fs=48kHz 4 channel - 116 -
10kR input res | enhancement
analog
gain=0dB
Single ended - 107 -
Bypass
. Differential - 111 -
_ preamplifier
Dynamic Range . Differential dBA
in=
2 channel - 113 -
1kHz@-60dBF
enhancement

Copyright® 2025 DashChip Technology Co., Ltd. All rights reserved.
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S Input
Voltage
B/W =
Differential
20Hz~20kHz
4 channel - 116 -
Fs=48kHz
_ enhancement
T0kR input res
analog
gain=0dB
fin =
1kHz@-3dBFS
Input Voltage - -100 -
Bypass analog
preamplifier gain=0dB
Differential fin=
input 1kHz@200mVrm
THD+N dBA
B/W =5 = -90 -
20Hz~20kHz analog
Fs=48kHz gain=0dB
T10kR inputres | fin =
TkHz@10mVrms
- _72 -
analog
gain=12dB
Bypass analog
- 3.6 -
preamplifier gain=0dB
Noise
) ) ) 10kR input res uvrm
equivalent-input-noise )
Differential analog S
- 2.6 -
input gain=12dB
A-weight
ADC Decimation Filter
Parameter Conditions Min Typ Max Unit
Pass Band 0.453 x fs 21.74 kHz
, -0.0
Pass Band Ripple 6 0.06 dB
Transition Band typical atfs = 0.5 x fs 24 kHz
48 kHz
Stop Band 0.506 x fs 24.288 kHz
Stop Band Attenuation 70 dB
Group Delay 33.5/fs 698 us

Copyright® 2025 DashChip Technology Co., Ltd. All rights reserved.
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3.6 Audio DAC Parameters

Digital to Analog Converter

Parameter Conditions Min | Typ [ Max | Unit
Resolution - - - 24 Bits
Output Sample
- 8 - 96 kHz
Rate
f=1kHz@0dBFS
Noise detection
output - 120 - dBA
mode enable
B/W = 20Hz~20kHz
Fs=48kHz,
SNR
Load=10KQ
Full Differential - - 113 - dBA
Output
Analog Gain=0dB
f = TkHz@-60dBFS output
B/W = 20Hz~20kHz
Dynamic Range Fs=48kHz, Load=10KQ - 110 - dBA
Full Differential Output
Analog Gain=0dB
f=1kHz@O0dBFS
- -93 - dB
Load=10KQ
f=1TkHz@1mw
B/W = 20Hz~20kHz
Output level & - -86 - dB
Fs=48kHz,
32R HP
THD+N Full Differential
f=
Output
] TkHz@12.5mVrm
Analog Gain=0dB
s Output level & - -68 - dB
Lineout
Load=10 KQ
) Differential output , 10kR load , uvrm
Noise - 2 -
A-Weight S
o ) -71.2
Digital gain 0.375dB/step ; - 24 dB
Copyright® 2025 DashChip Technology Co., Ltd. All rights reserved.
Version 3.1 Page 11
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f = TkHz@0dBFS output
Full Differential Output -11
Stereo crosstalk - - dB
Fs=48kHz, Load=10KQ 0

Analog Gain=0dB

PWR Amplifier

Analog gain - -17.5 - 0 dB
f = 1kHz@0dBFS Single Ended - - 0.48 | Vrms
Fs=48kHz,Load=16Q | Full Differential - - 0.7 | Vrms

Max f = 1kHz@0dBFS Single Ended - - | 0.48 | Vrms
Fs=48kHz,Load=32Q | Full Differential - - 0.95 | Vrms

Amplitude/PWR

f = 1TkHz@0dBFS
Full Differential

Fs=48kHz,Load=10K F - 0.95 | Vrms
a Output

DAC Interpolation Filter

Parameter Conditions Min | Typ | Max | Unit
Pass band 0.419 x fs 20.1 Khz
) +0.0

Pass band ripple -0.01 : dB
Transition

0.44375 x fs 21.3 Khz
band(-3db) Typical at fs=48kfs
Stop band 0.5 x fs 24 Khz
Stop band

99 dB

attenuation

Group delay 35/fs 729 us

Copyright® 2025 DashChip Technology Co., Ltd. All rights reserved.
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DashChip Technology Co., Ltd.

Address: Building C, 888 Huanhu West 2nd Road, Lingang New Area, shanghai, China

http://www.dash-chip.com

Business Email: mp-sales@dash-chip.com

Technical Service Email: mp-cs@dash-chip.com
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