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Everest

ES7241D

High Performance Stereo Audio ADC

FEATURES

e High performance multi-bit delta-sigma

audio ADC
e 100 dB signal to noise ratio
e -85dB THD+N
e 3 Vpp analog input

e 24-bit, 8 to 200 kHz sampling frequency
e I°S/LJ master or slave serial data port

e 256/384Fs and other non standard
audio system clocks
e Low power standby mode

APPLICATIONS

Soundbar
Audio Interface
Digital TV

A/V Receiver
DVR

NVR

ORDERING INFORMATION

ES7241D -40°C~ +85°C

QFN-16
Multi-bit Audio »| SDOUT
:I'::; Delta-sigma DSP Data <P scLk
Modulator Interface <—»| LRCK
Clock Manager Control
Sample Rate Detector Interface
A VW
MCLK M1 MO
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1. PIN OUT AND DESCRIPTION

< ]
2 zxzh
A O ~» ©
&0 R
voop | 1 12 | GNDA
spout | 2 11 | VDDA
GNDD | 3 ES7241D 107 AINR
vDDD | 4 9 | REFQ
(52 ) BN e o)
w - > j_>
S8E7
o
Pin Name Pin number | Input or Output | Pin Description
MO0, M1 15,14 | Mode selection
MCLK 16 I Master clock
SCLK 5 I/O Serial data bit clock
LRCK 6 I/O Serial data left and right channel frame clock
SDOUT 2 0] Serial data output
RESETb 7 I Active low chip reset (low power)
AINL, AINR 8,10 I Analog left and right inputs
VDDP 1 I Power supply for the digital input and output
VDDD/GNDD | 4,3 I Digital power supply
VDDA/GNDA | 11,12 I Analog power supply
REFP 13 0] Filtering capacitor connection
REFQ 9 0] Filtering capacitor connection
Revision 15.0 3 February 2021
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2. TYPICAL APPLICATION CIRCUIT

—I: OR %

= AGND

In the layout, chip is trealegﬁ?i% a a&f{!ﬁg device uF AVDD (+3V3)
= - & AGND  AGND
mram«'! mom i —| AGND T T
PVDD (+3V3) <}- : T VDDP = * _I%
DVDD (+3V3) VDD = ]_mr -
REFP &
, EVEREST i
15 RESETb REFQ
MO
| W ES7241D o
CPU/DSP 16 10
/ 5 MCLK AINR
SCLK
5] o g = 8 .
 LRCK e 5 2 AINL
4 sbour = & = 1uF
uF
B 5 8
These formats are 12S (pull up resistor tlgl{')OUT pin)
and left justified (pull down resistor af SDOUT pin) .2
PVDD(+3V3) AGND

*For the best performance,decoupling and filtering capacitors should be located as close to the device package as possible
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3. CLOCK MODES AND SAMPLING FREQUENCIES

The device can work either in master clock mode or slave clock mode by setting mode control
pins M1 and MO according to Table 1.

Table 1 Mode Control

Pin Pin Description

00 — master clock mode, single speed mode
01 — master clock mode, double speed mode
10 — master clock mode, quad speed mode
11 - slave clock mode, all speed modes

M1:MO0

In master mode, LRCK and SCLK are derived internally from MCLK. The available MCLK/LRCK
ratios are listed in Table 2. SCLK/LRCK ratio is always 64 in master mode.

Table 2 Master Mode Sampling Frequencies and MCLK/LRCK Ratio

Speed Mode Sampling Frequency | MCLK/LRCK Ratio
Single Speed 8kHz — 50kHz 256

Double Speed | 50kHz — 100kHz 128

Quad Speed 100kHz — 200kHz 64

In slave mode, LRCK and SCLK are supplied externally. LRCK and SCLK must be synchronously
derived from the system clock with some specific rates. The device can auto detect MCLK/LRCK
ratio according to Table 3. The device only supports the MCLK/LRCK ratios listed in Table 3. The
SCLK/LRCK ratio is normally 64.

Table 3 Slave Mode Sampling Frequencies and MCLK/LRCK Ratio

Speed Mode Sampling Frequency | MCLK/LRCK Ratio

Single Speed 8kHz — 50kHz 256, 384,512, 768, 1024
Double Speed 50kHz — 100kHz 128,192

Quad Speed 100kHz — 200kHz 64

4. POWER UP AND POWER DOWN

RESETb pin active low will put the device in power down mode. During power-up, RESETb pin
should be hold at low level to keep the device in reset until the power supplies, clocks and mode
selection pins are stable.

5. DIGITAL AUDIO INTERFACE
The device provides many formats of serial audio data interface to the output from the ADC
through LRCK, SCLK and SDOUT pins. These formats are 1°S (pull up resistor at SDOUT pin) and
left justified (pull down resistor at SDOUT pin). ADC data is out at SDOUT on the falling edge of

Revision 15.0 5 February 2021
Latest datasheet: www.everest-semi.com or info@everest-semi.com



http://www.everest-semi.com/�
mailto:info@everest-semi.com�

Everest Semiconductor Confidential ES7241D

SCLK. The relationships of SDOUT (SDATA), SCLK and LRCK with these formats are shown
through Figure 1 to Figure 2.

le—» 1 SCLK le—»/1 SCLK
SDATA 1‘2‘ 3‘ ‘n*Z‘rrl‘nr 1‘2‘ 3‘ ‘n*Z‘rrl‘n‘
T T T T ivse L8 | IMSB L8 T
we (U PUUL, TUBUL, JUUYBBUUL, fUl
s g s ¥
LRCK LEFT CHANNEL RIGHT CHANNEL

Figure 1 1%S Serial Audio Data Format Up To 24-bit

SDATA 1‘2‘3‘ ‘n*Z‘n*l‘nL 1‘2‘3‘ ‘n*Z‘rrl‘nL
T T Tivss L8 MSB L8 L
e [T UL, JTUBUL , JUUPHUHUUL, 1Y
g g ¥ ¥
LRCK LEFT CHANNEL RIGHT CHANNEL

Figure 2 Left Justified Serial Audio Data Format Up To 24-bit

6. ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS
Continuous operation at or beyond these conditions may permanently damage the device.

PARAMETER MIN MAX
Analog Supply Voltage Level -0.3v +3.6V
Digital Supply Voltage Level -0.3v +3.6V
Analog Input Voltage Range GNDA-0.3V VDDA+0.3V
Digital Input Voltage Range GNDD-0.3V VDDP+0.3V
Operating Temperature Range -40°C +85°C
Storage Temperature -65°C +150°C

RECOMMENDED OPERATING CONDITIONS

PARAMETER MIN TYP MAX UNIT
VDDA 3.0 3.3 3.6 v

VDDD 3.0 3.3 3.6 v

VDDP 1.6 1.8/3.3 | 3.6 \Y
Revision 15.0 6 February 2021
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ADC ANALOG AND FILTER CHARACTERISTICS AND SPECIFICATIONS

Test conditions are as the following unless otherwise specify: VDDA=3.3V, VDDD=3.3V,
AGND=0V, DGND=0V, Ambient temperature=25°C, Fs=48 KHz, 96 KHz or 192 KHz,
MCLK/LRCK=256.

PARAMETER MIN TYP MAX ‘ UNIT
ADC Performance

Signal to Noise ratio (A-weigh) 95 100 104 dB
THD+N -88 -85 -75 dB
Channel Separation (1KHz) 95 100 105 dB
Interchannel Gain Mismatch 0.1 dB
Gain Error 15 %
Filter Frequency Response — Single Speed

Passband 0 0.4535 Fs
Stopband 0.5465 Fs
Passband Ripple +0.05 dB
Stopband Attenuation 70 dB
Filter Frequency Response — Double Speed

Passband 0 0.4167 Fs
Stopband 0.7917 Fs
Passband Ripple 1+0.005 dB
Stopband Attenuation 70 dB
Filter Frequency Response — Quad Speed

Passband 0 0.2083 Fs
Stopband 0.8958 Fs
Passband Ripple +0.005 dB
Stopband Attenuation 70 dB
Analog Input

Full Scale Input Level 1.084 Vrms
Input Impedance 20 KQ
POWER CONSUMPTION CHARACTERISTICS

PARAMETER | MIN | TYP | MAX | UNIT
Normal Operation Mode

VDDD=3.3V, VDDP=3.3V, VDDA=3.3V \ | 22 \ | mA
Power Down Mode

VDDD=3.3V, VDDP=3.3V, VDDA=3.3V \ | 28 \ | uA
Revision 15.0 7 February 2021
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SERIAL AUDIO PORT SWITCHING SPECIFICATIONS

PARAMETER Symbol MIN MAX UNIT
MCLK frequency 49.2 MHz
MCLK duty cycle 40 60 %
LRCK frequency 200 KHz
LRCK duty cycle (Note 1) 40 60 %
SCLK frequency 26 MHz
SCLK pulse width low Tsike 16 ns
SCLK Pulse width high TscikH 16 ns
SCLK falling to LRCK edge (master mode only) Tsir 10 ns
LRCK edge to SCLK rising (slave mode only) Tisr 10 ns
SCLK falling to SDOUT valid VDDD=3.3V | Tspo 16 ns
LRCK edge to SDOUT valid (Note 2) VDDD=3.3V | Tipo 11 ns

Note 1: one SCLK period of high time in DSP/PCM modes.

Note 2: only apply to MSB of Left Justified or DSP/PCM mode B.

LRCK
TSLR
SCLK N
Tspo —» <+ Tiwo —»
SDouT >< ><
Figure 3 Serial Audio Port Timing
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7. PACKAGE
QFNWB3 X 3-16L (P0. 50T0. 75) PACKAGE OUTLINE DIMENSIONS
E .
N13 N1§
1 =
D) \ Cqm
D | -
| ») d
D) — ([
10NN
b N
Top View Bottom View
I e I
Side View
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Max. Min. Max.
A 0.700 0.800 0.028 0.031
A1 0.000 0.050 0.000 0.002
A3 0.203REF 0.008REF
D 2.900 3.100 0.114 0.122
E 2.900 3.100 0.114 0.122
D1 1.600 1.800 0.063 0.071
E1 1.600 1.800 0.063 0.071
k 0.200MIN. 0.008MIN.
b 0180 |  0.300 0007 | 0012
e 0.500TYP. 0.500TYP.
L 0.300 | 0.500 0.012 | 0.020
Revision 15.0 9 February 2021

Latest datasheet: www.everest-semi.com or info@everest-semi.com



http://www.everest-semi.com/�
mailto:info@everest-semi.com�

Everest Semiconductor Confidential ES7241D

8. CORPORATE INFORMATION

Everest Semiconductor Co., Ltd.
No. 1355 Jinjihu Drive, Suzhou Industrial Park, Jiangsu, P.R. China, Zip Code 215021

RN Tl pel [X 4 09 K i 1355 5 [H Bk, #igw 215021

Email: info@everest-semi.com

9. IMPORTANT NOTICE AND DISCLAIMER

Everest Semiconductor publishes reliable technical information about its products. Information
contained herein is subject to change without notice. It may be used by a party at their own
discretion and risk. Everest Semiconductor disclaims responsibility for any claims, damages,
costs, losses, and liabilities arising out of your use of the information. This publication is not to
be taken as a license to operate under any existing patents and intellectual properties.
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