froﬁ HEROIC HT5943
I/ technology, AD Converter

Analog-Input 24Bit, 48kHz Stereo ADC

B FEATURES B APPLICATIONS

- 24Bit Delta-Sigma Stereo ADC + Mic Array - Digital TV

- Differential Voltage Input: £VDDA/3.3Vrms -+ Audio Speaker - Audio Interface

- Audio Performance - CD Recorder - Multitrack Receiver
- THD+N: -88dB (Typical) - Electric Musical Instrument
- SNR: 89dB (PGA=30dB);

106dB (PGA=0dB) B DESCRIPTION

- Flexible PCM Audio Interface The HT5943 device is a high-performance, low-cost,
- Master- or Slave-Mode single-chip, stereo analog-to-digital converter with
- Data Formats: 24Bit. 8-48kHz fs differential analog voltage input. Single end-ed
- TDMup to 16.chann,els analog input and PDM input is also supported.

- Automatic Level Control (ALC) and noise gate For various applications, the HTS5943 device
o ' ' supports master and slave mode, and a variety of

+ Digital mic (PDM) available formats in serial audio interface, such as 12S, left

. QFN3 X 3-20LPackage justified, DSP/PCM and TDM.

The device is available in QFN3x3-20Lpackage.

B BLOCK DIAGRAM

VDDIO vVDDD VDDA TDMIN
[ Power Supply |
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modulator > LRCK
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MCLK SC 0
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B TERMINAL CONFIGURATION

HT5943

AD Converter
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B TERMINAL FUNCTION
TeLIn;maI NAME I/10* Description
1 VDDIO P- Power supply for digital input and output
2 TDM IN I TDM data in
3 SDOUT/AD?2 Oll Serial data output/ device address selection AD2
4 GNDD G Digital GND
5 VDDD P Digital power supply
6 SCLK I/0 Serial data bit-clock input or output
7 LRCK I/0 Serial data left/right channel frame clock input or output
8 AD1 I Device address selection AD1
9 AINLP I Analog positive polarity input for left channel
10 AINLN I Analog negative polarity input for left channel
11 REFQ O Reference-voltage decoupling
12 VDDA P Analog power supply
13 GNDA G Analog GND
14 REFP O Reference-voltage decoupling
15 AINRN I Analog negative polarity input for right channel
16 AINRP I Analog positive polarity input for right channel
17 ADO I Device address selection ADO
18 SDA I/0 1°C data
19 SCL [ 12Cclock
20 MCLK I Master clock
L lrinput O:output G: GND P: Power
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B ORDERING INFORMATION

Part Number Package Type Marking Operating;negrzperature Shipping Package / MOQ
QFN3X3-20L HT5943 A Qi Tape and Reel (R) /
HT5943SQER (SQE) YYYMAABL 40°C~85C 5000pcs
Part Number
HT5943 SOE R
I Shipping Package
» Package Type
» Model
Production Tracking Code
Yyvww M AA B
|—> Random Code
» Lot Number
. Date Code — Month
© 1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec
» Internal Code
YYYMAAB is production tracking code
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B ELECTRICAL CHARACTERISTICS!

® Absolute Maximum Ratings?

PARAMETER SYMBOL MIN MAX UNIT
Analog supply voltage range VDDA -0.3 3.6 \%
Digital supply voltage range \\;BBPO/ -0.3 3.6 \%
Digital input voltage Vin -0.3 (vDDIO+0.3)<3.6 \%
Analog input voltage Vin -0.3 (VDDA+0.3)<3.6 \%
Junction temperature range Ta 150 °C
Storage temperature range Tste -50 150 °C
® Recommended Operating Conditions
PARAMETER SYMBOL MIN TYP MAX UNIT
Analog supply voltage VDDA 1.7 3.3 3.6 \Y,
Digital supply voltage \\;BBPO/ 1.7 3.3 3.6 \Y
Analog input voltage, full scale (-0dB) Vin +VDDA/3.3 VRrms
High input logic level ViH 0.7 VDDIO
Low input logic level ViL 0.5 VDC
Digital input clock frequency, system clock 2.048 49.152 MHz
Digital input clock frequency, sampling clock 8 48 kHz
Output High-level Voltage Vo VDDIO
Output Low-level Voltage VoL 0
Digital output load capacitance 20 pF
Operating ambient temperature range Ta -40 85 °C
Junction temperature Ts 150 °C
® Dynamic Performance
Ta =25°C, VDDA=VDDD=VDDIO = 3.3V, fs = 48kHz, MCLK/LRCK = 256, unlessotherwise noted.

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Total Harmonic THD+N VIN = -0.50B, fs = 48kHz 88 dB
Distortion + Noise

fs = 48kHz, A-weighted, 89 dB

Signal-to-noise ratio SNR — 30dB PGA.
fs = 48kHz, A-weighted, 106 dB

0dB PGA
Channel separation CSs fs = 48kHz 92 dB
Gain error +1 %
e " -

! Depending on parts and PCB layout, characteristics may be changed.
2 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated under
recommended operating conditions is not implied. Exposure to absolute—maximum-—rated conditions for extended periods may

affect device reliability
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® Analog Input
Ta =25°C, VDDA=VDDD=VDDIO = 3.3V, fs = 48kHz, MCLK/LRCK = 256, unless otherwise noted.

PARAMETER SYMBOL | CONDITION MIN TYP MAX UNIT
REFP voltage 1.65 \%
Input impedance PGA = 0dB 20 kQ

® Digital Filter Performance
Ta=25°C, VDDA=VDDD=VDDIO = 3.3V, fs = 48kHz, MCLK/LRCK = 256, unlessotherwise noted.

PARAMETER SYMBOL | CONDITION MIN TYP MAX UNIT
Pass band 0.454 fs Hz
Stop band 0.547fs Hz
Pass-band ripple +0.05 dB
Stop-band attenuation -70 dB

® PowerCharacteristics
Ta =25°C, VDDA=VDDD=VDDIO = 3.3V, fs = 48kHz, MCLK/LRCK = 256, unless otherwise noted.

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT

fs = 48 kHz 6.5 mA

Analog supply current lcc (VDDA)
Powered down 0 UA
Iop fs = 48 kHz 7.5 mA
Digital supply current (vDDD+VDD
10) Powered down 0 UA
® Timing Requirements
PARAMETER Symbol MIN TYP MAX UNIT
Serial-Clock frequency fscL 100/400 kHz
Bus free time between a STOP and a START condition taur 4.7/1.3 us
Hold_ time (repeated) START condition. After this period, thesTa) 4.0/0.6 us
the first clock pulse is generated.

Setup time for a repeated START condition tsu(sTA) 4.7/0.6 us
Setup Time for SCL to STOP condition tsu(sTo) 4.0/0.6 us
Data hold time th(pAT) 0 3.45/0.9 us
Setup Time, SDA to SCL tsu(DAT) 250/100 ns
Required Pulse Duration, SCL HIGH tHIGH 4.0/0.6 us
Required Pulse Duration, SCL LOW tLow 4.7/1.3 us
Rise Time, SCL and SDA tr 1000/300 ns
Fall Time, SCL and SDA tf 1000/300 ns

SDA

SCL

i
¥
'
H
¥

thAT) > thicH €} |

Figure 112C Interface Timing
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PARAMETER SYMBOL MIN TYP MAX UNIT
MCLK frequency fmeik 49.2 MHz
MCLK duty cycle Dwmcik 40 60 %
LRCK frequency?! tLrek 50 kHz
LRCK duty cycle? DLrck 40 60 %
SCLK frequency fscik 26 MHz
SCLK pulse width low tscikL 16 ns
SCLK Pulse width high tscLkH 16 ns
SCLK falling to LRCK edge (master mode only) tsLr 10 ns
LRCK edge to SCLK rising TLsr 10
SCLK falling to SDOUT valid, VDDD=3.3V ¢ 16 ns
SCLK falling to SDOUT valid, VDDD=1.8V SPO 39 ns
LRCK edge to SDOUT valid?, VDDD=3.3V ; 11 ns
LRCK edge to SDOUT valid4, VDDD=1.8V +0o 25 ns
TDMIN valid to SCLK rising setup time tsois 10 ns
SCLK rising to TDMIN hold time TsoiH 10 ns
A
LRCK
/|
Tsin *+ Tisp > *+ Tsoum Tsoua
SCLK ,‘ Y /
Tsoo —M -+ Tiog —™
SDOUT X X
Tsps = Tspm
TOMIN X X
Figure 2Audio Data Interface Timing

lup to N*50 KHz when cascaded up to 8-ch through single 12S or TDM

2 one SCLK period of high time in DSP/PCM modes

Sonly apply to MSB of Left Justified or DSP/PCM mode B

4only apply to MSB of Left Justified or DSP/PCM mode B
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B APPLICATION INFORMATION

The HT5943 device is a high-performance, low-cost, single-chip, stereo analog-to-digital converter with
differential analog voltage input. Single end-ed analog input and PDM input is also supported.

For various applications, the HT5943 device supports master and slave mode, and a variety of formats in
serial audio interface, such as I2S, left justified, DSP/PCM and TDM. In slave mode, LRCK and SCLK are
provided externally and must be synchronized with the system clock in specific rates. In master mode,
LRCK and SCLK are derived internally from master clock of HT5943.

The device is available in QFN3x3-20Lpackage.
1. I1°C Communication

The HT5943 device has a bidirectional I2C interface that is compatible with the Inter IC (12C) bus protocol
and supports both 100-kHz and 400-kHz data transfer rates. This is a slave-only device that does not
support a multi-master bus environment or wait-state insertion.

The I1?C bus employs two signals, SDA (data) and SCL (clock), to communicate between integrated circuits
in a system using serial data transmission. The address and data 8-bit bytes are transferred most-significant
bit (MSB) first. In addition, each byte transferred on the bus is acknowledged by the receiving device with an
acknowledge bit. Each transfer operation begins with the master device driving a start condition on the bus
and ends with the master device driving a stop condition on the bus. The bus uses transitions on the data
terminal (SDA) while the clock is at logic high to indicate start and stop conditions. A high-to-low transition on
SDA indicates a start, and a low-to-high transition indicates a stop. Normal data-bit transitions must occur
within the low time of the clock period.

The master generates the 7-bit slave address and the read/write (R/W) bit to open communication with
another device and then waits for an acknowledge condition. The device holds SDA low during the
acknowledge clock period to indicate acknowledgment. When this occurs, the master transmits the next
byte of the sequence. Each device is addressed by a unique 7-bit slave address plus R/W bit (1 byte). All
compatible devices share the same signals via a bi-directional bus using a wired-AND connection.

Use external pull-up resistors for the SDA and SCL signals to set the logic-high level for the bus.

—

|
|
SDA : : 7-Bit Slave Address % A | 8-Bit Register Address (N) | A séggis[:::a(:;r A z-aagil::ﬁt?ﬂff:] A ! :
| Lo
:|?6543210 7|e|s]|a|3|2]|1]0 7|le|s]|a|3|2|1]0 7|6|s|a|3]2]|1]o0 I|
| |
SCL
CTUUTU U u iU u U o ot U gy
Start Stop
Figure 3 Typical I°2C Sequence
Stant
Condition Acknowledge Acknowledge Acknowledge
| - N ,JL\
LO00OLOOTTCOOOOOOOOTIOOOOOODT,
|
12C D;::edn%r:;e;: and Register DalavByle Cof:;:on

Figure 4 1>C Writing
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Repeat Start
Start Condition Not
COFI[*IICI"I | A{:l(rnwladga hcknomdedge
aVCC wwww w OO W@
12C Device Mdress and Reglslef I2C Device Mcltess and Dala Byte Stop
Read/Write Bit Read/Write Bit Condition

Figure 5 I2C Reading
2. Device Address
The device address of HT5943 can be set by AD2, AD1 and ADO terminals, see as below.
Tablel Device Address

0 0 1 0 AD2 | AD1 | ADO | R/W

3.Serial Audio Data Interface
The serial audio data interface supports I2S, Left Justified, DSP/PCM or TDM formats.

| >
I 1t g

LRCLK/FS 1 | Left-channel | Right-channel ‘ |
I
[

scLK'IfLﬂﬂﬂﬂ_‘IﬂﬂfL"IﬂﬂﬂﬂfL CUAAL-- AR

Audio data word F 16 bit, SCLK = 32, 64f;

|

|
1 } |

I | |
| I | }
DATA | R i EE B
RN / RN / B
Il MsB LsB |1 MSB  LSB L
1 1o ;!
Audio data word = 24-bit, SCLK = 64f; - o
Il 1 | }

Il (]

DATA  __ | [ E= M E= |
Ll
X X 7 B
I MSB LSB - MSB LSB | :

1 Il |
Audio data word = 32-bit, SCLK = 64f, ] | i

1 Il |
[ Il | |
DATA [T EEE - =
L AX A

tt MsB LSB ' ' MSsB LSB

IS Data Format; L-channel = LOW, R-channel = HIGH

Figure 6 IIS Audio Data Format Timing
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|
. y ' . —
LRCLK/FS Left-channel Right-channel
| | |
sck  JUELFUFL: -~ UFUFIFL -0 UUELFIRASL - IS - ULSLELARL
| | |
Audio data word = ilG—bit, SCLK = 32, 64f; i i
| | |
DATA |1|2| ... [E[g I1|2| 15]15 :
| L X I
: MSB LSB : MSB LSB :
| | |
Audio data word = 24-bit, SCLK = 64f; } !
I I |
| | |
DATA IT=1 ‘e EB | Tzl - 34 !
X X X X |
| MSB LSB | MSB LSB I
| | |
Audio data word = 32-bit, SCLK = 64f, | |
| | |
| | |
DATA l 2] xE |31|32I 1] .- |31|32'
1 I I
rR AR Va
' MSB LSB ' MSB LSB '
Figure 7 Left-Justified Audio Data Format Timing
Iq 11t >
LRCLK/FS ﬂ Left-channel : Right-channel 1

L -ﬂ-fllﬂﬂ AL -

Audio data word = ilﬁ-bit, SCLE = 32, 64f;
|

|
I
l
|
DATA [ --- 4 - = l
K K i L1 [
' MSB LSB I MsB LSB !
| I [
Audio data word = 24-bit, SCLK = 64f; ! :
I 1 I
| | |
DATA i]: ‘e BB i[z] -+ B8 | !
PN R : X i
| MSE LSB 1 M5B LSBE |
I 1 I
Audio data word = 32-bit, SCLK = 64f; | |
| | |
I 1 I
DATA I1|1| ‘e |51|31I1|1| ‘e |31I31I
L X PN 2
MSE LSB MSE LSE
Figure 8 DSP/PCM Mode A Audio Data Format Timing
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I
LRCLK/FS ﬂ Left-channel : Right-channel
I

scik SULFUFL--- TFLFISL - USURUFLALFL - - LA - LELELFLALFL

Audio data word = hﬁ-bit, SCLK = 32, G4f;
I
| |

DATA T2 --- [0 T - =
L]
PR a! 3!
: M5B L5B M5B L5B
I

Audio data word =! 24-bit, SCLK = 64f;

DATA I|T|T| <o B[] = --- [ E
i MSE LSB i M5B LSE
Audio data word =E$2-bit, SCLKE = 64f; i
| |
DATA :IT[?| E[;j:T]ﬂ [I[;!
: kmsa LEB” : ﬁmsa LSE"’ ;

Figure 9 DSP/PCM Mode B Audio Data Format Timing

LRCK
SCLK | & 'y ' & A& T & T Iy 'y
DATA MSB MSB MEE........._-..._MSB:._._____.__ UL | HEE_.._.._._. ..MSB —— LI
Siot 0, ch A Siot1,chA | Slot 2. ch A Siot 3 ch A Slot 0,ch B Siot 1,ch B
L] L& ] LS ] L] L] k] s ] L3
At |
Figure 10 TDM I?2SAudio Data Format Timing
LRCK
SCLK | & s ' & A& T & T 'y 'y
DATA MSB MSB HEE........._-..._MSB:._._____.__ UL | MEB_.._.._._. .MEB —— LI
Siot 0, ch A Siot1,chA | Slot 2 ch A Siot 3 ch A Slot 0,ch B Slot 1,ch B
L] L] L] L] L] ol L] L
At |

Figure 11 TDM DSP/PCM Mode A Audio Data Format Timing
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Format 0: FMT = LOW

24-Bit, MSB-First, 1°S

LRCK _| Left-Channel [ Right-Channel |_

| MSB LSB | I MSB LSB |

Format 1: FMT = HIGH
24-Bit, MSB-First, Left-Justified

LRCK Left-Channel Right-Channel [
sex _ [ _—_—_ 10U ———— Uy _——_yuu—————
S 1 x5 i 2320 N 3 £ Y i 22 2 i 1

| MSB LSB | | MSB LSB | |

Figure 12 Audio Data Format (LRCK and BCK Work as Inputs in Slave Mode and as Outputs in Master
Mode)
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B Typical Application

| 2 3 4
JX1 &
MCK o ==
1
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D SDOUT D
= CLK
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=
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125 CONNECT 2
= 3] B
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spout X3 3 B
4
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e 1 ?)ch\)ltl;rmm :\C;;B 12 AVDD NALOG AUDIO,SINGLE INPUT €
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e XS 1 3
_— = [T
- = =
= HT5943
.| 2AD1 of-tefo ke
= 3 X7 i
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ADR2=L,WHEN R6=) R2 |__LINN 3
|| T T
ADR2 ADRI ADRO 8 bits ADR 7 bits ADR 1T 1
L L 0X10 g‘; LuF
B L L H 0X11 1uF ANALOG[AUDIO,DIFFERENT L INPUT B
L H L 0X12 =
L H H 0X13
H L L 0X14
i I H 0X15
H H L 0X16
H H H 0X17
33VOR 1.8V
1
n Title X
Size Namber Revision
= A4
Date: 5) [Sheet_of
File- oy ADCVADC 44k I Dawa By
1 2 | 3 | 4

Figure 13 HT5943 Schematic Example
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B Register Information
REGISTER 0X00 —RESET, DEFAULT 0001 1110

Bit Name

Bit

Description

EN_CSM

Chip FSM control
0 - disable csm (default)
1-enablecsm

MS_SEL

Master/Slave select
0 - slave mode(default)
1 - master mode

ENB_SEQ

Power up sequence enable control

0 - power up sequence enable(default)

1 - power up sequence disable

RST DIG

Digital circuits reset
0 - Not reset(default)
1 - Reset

RST_CM

Clock manager circuit reset
0 - Not reset (default)
1 - Reset

RST_MST

Master circuit reset
0 - Not reset (default)
1 - Reset

RST_ADC_DIG

ADC digital circuit reset
0 - Not reset (default)
1 - Reset

Reserved

0, do not change

REGISTER 0X01 — CLOCK MANAGER, DEFAULT 0000 0000

Bit Name Bit Description
Reserved 7:6 00, do not change
MCLK control
EN_MCLK 5 0 - disable MCLK(default)
1 - enable MCLK
BCLK control
EN_BCLK 4 0 - disable BCLK (default)
1 - enable BCLK
Clock clk_adc control
EN_CLKADC 3 0 - disable clk_adc (default)
1 - enable clk_adc
Reserved 2 0, do not change
Clock anaclk_adc control
EN_ANACLKADC 1 0 - disable anaclk_adc (default)
1 - enable anaclk_adc
Reserved 0 0, do not change

Copyright©2022, Jiaxing Heroic Technology Co., Ltd -13-
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REGISTER 0X02 - CLOCK MANAGER, DEFAULT 0000 0000

Bit Name Bit Description
Internal mclk select
MCLK_SEL 7 0 - from MCLK PAD(default)

1 - from BCLK PAD

Master BCLK derive clocks
MSTBCLK_SEL 6 0 - from bclk_out[divided by DIV_BCLK](default)
1-from anaclk_adc

At master mode, source clock select
00 - internal mclk(default)
MSTSRCCLK_SEL 5:4 01 - dig_mclk

10 - DSP_clk

11 - CF_clk

BCLK out control when master mode
BCLK_FITBIT 2 0 - continual bclk(default)
1 - master bclk stop after data transfer out

Internal mclk invert

MCLK_INV 1 0 - normal(default)
1-invert
BCLK invert
BCLK_INV 0 0 - normal(default)

1-BCLK invert

REGISTER 0X03 — CLOCK MANAGER, DEFAULT 0010 0000

Bit Name Bit Description

Reserved 7:6 00, do not change

ADC Over Sample Rate control
0~14 —reserved, do not use
15 - 60*s

16 - 64*fs

ADC_OSR 5:0
31 - 124*fs

32 - 128*fs (default)

63 - 252*s

REGISTER 0X04 — CLOCK MANAGER, DEFAULT 0000 0000

Bit Name Bit Description

Pre-divided mclk

DIV_PRE 74 L
- Divide =DIV_PRE +1

Reserved 3-2 00, do not change

Pre-multiplication mclk
0 - 1x(default)
MULT_PRE 1:0 1-2x

2 -4x

3-8x
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REGISTER 0X05 - CLOCK MANAGER, DEFAULT 0000 0000

Bit Name Bit Description
CF clock divider
DIV_CLKCF "4 | Divide = DIV_CLKCF + 1
DSP clock divider
DIV_DSPCLK 30 | Divide = DIV_CLKDSP + 1

REGISTER 0X06 — CLOCK MANAGER, DEFAULT 0000 0011

Bit Name Bit Description
Reserved 7 0, do not change
BCLK divider at master mode
DIV_BCLK 6:0 L
- Divide =DIV_BCLK +1

REGISTER 0X07 — CLOCK MANAGER, DEFAULT 0000 0001

Bit Name Bit Description
Reserved 7 0, do not change

BCLK Tri-state control
TRI_BCLK 6 0 - normal(default)

1 - Tri-state

LRCK Tri-state
TRI_LRCK 5 0 - normal(default)

1 - Tri-state

SDOUT Tri-state
TRI_SDOUT 4 0 - normal(default)

1 - Tri-state

Master LRCK divider bit 11 to bit 8
DIV_LRCK][11:8] 3:0 0~4095 - divide by 1~4096

511 - divide by 512(default)

REGISTER 0X08 — CLOCK MANAGER, DEFAULT 1111 1111

Bit Name Bit Description
Master LRCK divider bit 7 to bit 0
DIV_LRCK][7:0] 7:0 | 0~4095 - divide by 1~4096

511 - divide by 512(default)

REGISTER 0X09 — CLOCK MANAGER, DEFAULT 1100 0001

Bit Name

Bit

Description

S1_SEL

7:6

SEL S1

00 - NA

01 - default
10 — state2
11 - state3

S1_TIME

5:0

Timer for S1

For LRCK=48KHz:
0-21us

1 - 104us(default)
2-5ms

63 - 167ms(max)
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REGISTER 0XO0A — SDP, DEFAULT 1000 0001

Bit Name

Bit

Description

S3_SEL

7:6

SEL S3

00 - NA

01 - default
10 — state2

11 — state3

S3_TIME

5:0

Timer for S3

For LRCK=48KHz:
0 - 21us

1 - 104us(default)
2-5ms

63 - 167ms(max)

REGISTER 0X0B — SDP, DEFAULT 1100 0000

Bit Name

Bit

Description

12S_OUT_MUTE

7:6

12S out mute control

0 - not mute

1 - mute R channel

2 - mute L channel

3 - mute L/R channels(default)

12S_LRP

12S/Left Justify case:

0 - L/R normal polarity(default)

Left/Right=High/Low (LJ)

Left/Right=Low/High (12S)

1-L/Rinvert polarity

Left/Right=Low/High (LJ)

Left/Right=High/Low (I12S)

DSP mode case:

0 - Mode A, MSB is available on 2nd SCLK rising edge after LRCK rising edge(default)
1- Mode B, MSB is available on 1st SCLK rising edge after LRCK rising edge

12S_WL

4:2

12S word length
0 — 24-bit(default)
1 - 20-bit

2 - 18-bit

3 - 16-bit

4 - 32-bit

others - 24-bit

12S_FMT

1:0

12S format

- 12S(default)
-LJ

- reserved

- DSP
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REGISTER 0X0C — SDP, DEFAULT 0000 0000

Bit Name

Bit

Description

Reserved

7

0, do not change

TDM_FLAG

5:4

NFS flag at slotO/LSB
0 - no flag(default)
1 - first chip, generate flag '1' at slot0/LSB

2 - sync chip, get tdm flag '1' and sync, and send flag '1' at current slot

3-allLSBis flag 'O’

TDM_MODESEL

3:0

TDM mode selection

0 - ADC no TDM(default)
1-2FS

2-3FS

3-4FS

4 -5FS

5-6FS

6 - 7Fs

7 -8FS

8 - ADC + TDM shift (1FS)
9 - TDM loop

other - not used

REGISTER 0X0D — ADC CONTROL, DEFAULT 0000 0000

Bit Name

Bit

Description

ADC_DATAMUX

7:6

ADC data mux
0 - output L - R (default)
1-outputlL-L
2-outputR-R
3-outputR-L

ADC_INV

5:4

ADC polarity inverted
0 - normal(default)
1-ADCR invert

2 - ADCL invert
3-ADCL/R invert

ADC_RAMCLR

ADC ram clear when Irck/adc_mclk active

ADC_SCALE

2:0

ADC gain scale up (normally used with ADC_OSR)

0 - 0dB (recommended when ADC_OSR=0x1C~0x20) (default)
1-6dB (recommended when ADC_OSR=0x18~0x1B)

2 -12dB (recommended when ADC_OSR=0x14~0x17)
3-18dB (recommended when ADC_OSR=0x11~0x13)

4 - 24dB (recommended when ADC_OSR=0x10)

5-30dB

6 - 36dB

7 - 42dB
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REGISTER OXOE — ADC CONTROL, DEFAULT 0000 0000

Bit Name Bit Description

ADC volume control
0x00 - '-95.5dB' (default)
0x01 - '-90.5dB'

... 0.5dB/step

OxBE - '-0.5dB'

OxBF - '0dB'

0xCO - '+0.5dB'

ADC_VOLUME 7:0

OxFF - '+32dB'
ADC_VOLUME is the maxgain when ALC on

REGISTER 0XOF — ADC CONTROL, DEFAULT 0000 0000

Bit Name Bit Description
ADC HPF control
EN_ADCHPF 7 0 - disable(default)

1 - enable dynamic HPF

ADC auto level control

EN_ALC 6 0 - ALC disable(default)
1-ALC enable
Reserved 5:4 00, do not change

ADC VC ramp rate

0 - disable (default) For LRCK=48KHz:
1-0.25dB/80us

2 -0.25dB /160us
3-0.25dB /320us

4 - 0.25dB /640us
5-0.25dB /1.28ms

6 - 0.25dB /2.56ms
ADCVC_RAMPRATE| 3:0 7 -0.25dB /5.12ms

8 - 0.25dB /10.24ms

9 - 0.25dB /20.48ms
10 - 0.25dB /40.96ms
11 - 0.25dB /81.92ms
12 - 0.25dB /163.84ms
13 - 0.25dB /327.68ms
14 - 0.25dB /655.36ms
15 - 0.25dB /1.3s

REGISTER 0X10 — ADC CONTROL, DEFAULT 0000 0000, reserved, do not change
REGISTER 0X11 — ADC CONTROL, DEFAULT 0000 0000, reserved, do not change

REGISTER 0X12 — ADC CONTROL, DEFAULT 0000 0000, reserved, do not change
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REGISTER 0X13 — ADC CONTROL, DEFAULT 0000 0000

Bit Name Bit Description

ALC rate selection For LRCK=48KHz:
0001 - 0.25dB/40us
0010 - 0.25dB /80us
0011 - 0.25dB /160us
0100 - 0.25dB /320us
0101 - 0.25dB /640us
0110 - 0.25dB / 1.28ms
0111 - 0.25dB / 2.56ms
1000 - 0.25dB /5.12ms
1001 - 0.25dB /10.24ms
1010 - 0.25dB /20.48ms
1011 - 0.25dB /40.96ms
1100 - 0.25dB /81.92ms
1101 - 0.25dB /163.84ms
1110 - 0.25dB /327.68ms
1111 - 0.25dB /655.36ms

ALC_RATE 74

ALC target level
0000 - '-30.0dB' (default)
0001 - '-27.0dB'
0010 - '-24.0dB'
0011- '-22.0dB'
0100 - '-19.0dB'
0101 - '-17.0dB'
0110 - '-15.0dB'
ALC_LEVEL 3:0 0111 - '-13.5dB'
1000 - '-12.0dB'
1001 - '-10.5dB'
1010 - '-9.0 dB'
1011 -'-7.5dB'
1100 - '-6.0 dB'
1101 - '-4.5dB'
1110 -'-3.0 dB’
1111 -'-1.5dB'

REGISTER 0X14 — ADC CONTROL, DEFAULT 0000 1100

Bit Name Bit Description

Reserved 7:5 000, do not change

ADCHPF stagel coeff

ADC_HPFS1 4:0
- 0x0C (default)

REGISTER 0X15 — ADC CONTROL, DEFAULT 0000 1100

Bit Name Bit Description

Reserved 7:5 000, do not change

ADC HPES2 4:0 ADCHPF stage2 coeff
- 0x0C (default)

REGISTER 0X16 — ANALOG, DEFAULT 1111 1111

Bit Name Bit Description

0 — enable analog circuits

ENB_ANA 7
- 1 —disable analog circuits(default)
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0 - enable analog bias circuits
ENB_ANABIAS 6 . . N
1 —disable analog bias circuits(default)
0 — normal work(default)
RST_MODL 5
- 1 —reset modulatorL
0 — normal work(default)
RST_MODR 4
- 1 —reset modulatorR
0 — enable analog modulatorIL
ENB_MODL 3 .
1 - disable analog modulatorL (default)
0 - enable analog modulatorR
ENB_MODR 2 .
- 1 —disable analog modulatorR(default)
0 —enable analog PGAL
ENB_PGAL 1 .
- 1 - disable analog PGAL (default)
ENB PGAR 0 0 - enable analog PGAR
- 1 —disable analog PGAR(default)

REGISTER 0X17 — ANALOG, DEFAULT 0000 0000

Bit Name Bit Description

Reserved 7.2 0000 00, do not change

00 - disable(default)

01 - fast charge operation

10 - normal operation

11 - faster charge operation(highest)

VRPCHARGE_SEL | 1.0

REGISTER 0X18 — ANALOG, DEFAULT 0010 0100

Bit Name Bit Description

Reserved 7:6 00, do not change

00 - bias setting level0, (default)

01 - bias setting levell

10 - bias setting level2

11 — bias setting level3(highest bias)

ANABIAS_SE 5:4

0000 - not allowed

0001 - bias setting levell(lowest)
0010 - bias setting level2

0011 - bias setting level3

0100 - bias setting level4

0101 - bias setting level5

0110 - bias setting level6

0111 - bias setting level7

1000 - bias setting level8

1001 - bias setting level9

1010 - bias setting level10

1011 - bias setting level1l

1100 - bias setting level12

1101 - bias setting level13

1110 - bias setting level14

1111 - bias setting level15(highest)

MODQCMP_SE 3:0
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REGISTER 0X19 — ANALOG, DEFAULT 1000 1000

Bit Name Bit Description

0000 — not allowed

0001 - bias setting levell(lowest)
0010 - bias setting level2

0011 - bias setting level3

0100 - bias setting level4

0101 - bias setting level5

0110 - bias setting level6

0111 - bias setting level7

1000 - bias setting level8

1001 - bias setting level9

1010 - bias setting level10

1011 - bias setting level1l

1100 - bias setting level12

1101 - bias setting level13

1110 - bias setting level14

1111 - bias setting level15(highest)
0000 - not allowed

0001 - bias setting levell(lowest)
0010 - bias setting level2

0011 - bias setting level3

0100 - bias setting level4

0101 - bias setting level5

0110 - bias setting level6

0111 - bias setting level7

1000 - bias setting level8

1001 - bias setting level9

1010 - bias setting level10

1011 - bias setting levelll

1100 - bias setting level12

1101 - bias setting level13

1110 - bias setting level14

1111 - bias setting level15(highest)

PGALBIAS_SE 74

PGARBIAS_SE 3:0
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REGISTER 0X1A — ANALOG, DEFAULT 0100 0100

Bit Name Bit Description

0000 — not allowed

0001 - bias setting levell(lowest)
0010 - bias setting level2

0011 - bias setting level3

0100 - bias setting level4

0101 - bias setting level5

0110 - bias setting level6

0111 - bias setting level7

1000 - bias setting level8

1001 - bias setting level9

1010 - bias setting level10

1011 - bias setting level1l

1100 - bias setting level12

1101 - bias setting level13

1110 - bias setting level14

1111 - bias setting level15(highest)
0000 - not allowed

0001 - bias setting levell(lowest)
0010 - bias setting level2

0011 - bias setting level3

0100 - bias setting level4

0101 - bias setting level5

0110 - bias setting level6

0111 - bias setting level7

1000 - bias setting level8

1001 - bias setting level9

1010 - bias setting level10

1011 - bias setting levelll

1100 - bias setting level12

1101 - bias setting level13

1110 - bias setting level14

1111 - bias setting level15(highest)

MODI1BIAS_SE 74

MODI23BIAS_SE 3:0

REGISTER 0X1B — ANALOG, DEFAULT 0100 0100

Bit Name Bit Description

0000 - not allowed

0001 - bias setting levell(lowest)
0010 - bias setting level2

0011 - bias setting level3

0100 - bias setting level4

0101 - bias setting level5

0110 - bias setting level6

0111 - bias setting level7

1000 - bias setting level8

1001 - bias setting level9

1010 - bias setting level10

1011 - bias setting levelll

1100 - bias setting level12

1101 - bias setting level13

1110 - bias setting level14

1111 - bias setting level15(highest)

MODSUMBIAS_SE 74
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MODVRPBIAS_SE

3.0

0000 — not allowed

0001 - bias setting levell(lowest)

0010 - bias setting level2
0011 - bias setting level3
0100 - bias setting level4
0101 - bias setting level5
0110 - bias setting level6
0111 - bias setting level7
1000 - bias setting level8
1001 - bias setting level9
1010 - bias setting level10
1011 - bias setting levelll
1100 - bias setting level12
1101 - bias setting levell3
1110 - bias setting level14

1111 - bias setting level15(highest)

REGISTER 0X1C — ANALOG, DEFAULT 0100 0100

Bit Name

Bit

Description

MODVRQBIAS_SE

7:4

0000 — not allowed

0001 - bias setting levell(lowest)

0010 - bias setting level2
0011 - bias setting level3
0100 - bias setting level4
0101 - bias setting level5
0110 - bias setting level6
0111 - bias setting level7
1000 - bias setting level8
1001 - bias setting level9
1010 - bias setting level10
1011 - bias setting levelll
1100 - bias setting level12
1101 - bias setting levell3
1110 - bias setting level14

1111 - bias setting level15(highest)

MODQVFBIAS_SE

3.0

0000 — not allowed

0001 - bias setting levell(lowest)

0010 - bias setting level2
0011 - bias setting level3
0100 - bias setting level4
0101 - bias setting level5
0110 - bias setting level6
0111 - bias setting level7
1000 - bias setting level8
1001 - bias setting level9
1010 - bias setting level10
1011 - bias setting level1l
1100 - bias setting level12
1101 - bias setting level13
1110 - bias setting level14

1111 - bias setting level15(highest)
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REGISTER 0X1D — ANALOG, DEFAULT 0000 0000

Bit Name Bit Description
0 — default
LP_MODVRQ 7
1 -low power
0 — default
LP_MODVRQOUT 6
1 - low power
0 — default
LP_MODVRPL 5
- 1 -low power
0 — default
LP_MODVRPR 4
- 1 -low power
0 — default
LP_MODQCMPL 3
1 —low power
0 — default
LP_MODQCMPR 2
1 -low power
0 — default
LP_MODI1L 1
1 —low power
0 — default
LP_MODI1R 0
1 - low power

REGISTER OX1E — ANALOG, DEFAULT 0000 0101

Bit Name Bit Description
Reserved 7:6 00, do not change
0 — default
LP_PGAL 5
1 —low power
0 — default
LP_PGAR 4
1 —low power
0 — default
LP_PGA1L 3
- 1 - low power
0 — default
LP_PGA1R 2
- 1 -low power
0 — default
LP_PGA2L 1
- 1 -low power
0 — default
LP_PGA2R 0
- 1 - low power

REGISTER 0X1F — ANALOG, DEFAULT 0000 1100

Bit Name Bit Description
Reserved 7:6 00, do not change
0 — disable Dmic(default)
EN_DMIC 5 1 - enable Dmic
0 — default
QVF_SEL 4 1 -internal use
0 - enable internal charge pump
ENB_VCP 3 1 - disable(default)
0-levell
VCP_SEL 2 1 —level2(default)
00 —’vdda/2’ (default)
) 01 - levell
VRP_SEL 1:0 10 — level2
11 —level3
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REGISTER 0X20 — ANALOG, DEFAULT 0000 0000

Bit Name Bit

Description

Reserved 7:5

000, do not change

SELMICL 4

0 — default
1 - select MICL as PGAL input

PGALGAIN_SEL 3:0

PGA1 gain
0000 — 0dB(default)
0001 - 3dB
0010 - 6dB
0011 - 9dB
0100 - 12dB
0101 - 15dB
0110 - 18dB
0111 - 21dB
1000 - 24dB
1001 - 27dB
1010 - 30dB
1011 - 33dB
1100 - 34.5dB
1101 - 36dB
1110 - 37.5dB
1111 — 0dB

REGISTER 0X21 — ANALOG, DEFAULT 0000 0000

Bit Name Bit

Description

Reserved 7:5

00, do not change

SELMICR 4

0 — default
1 - select MICR as PGAR input

PGARGAIN_SEL 3:0

PGA2 gain
0000 — 0dB(default)
0001 - 3dB
0010 - 6dB
0011 - 9dB
0100 - 12dB
0101 - 15dB
0110 - 18dB
0111 - 21dB
1000 - 24dB
1001 - 27dB
1010 - 30dB
1011 - 33dB
1100 - 34.5dB
1101 - 36dB
1110 - 37.5dB
1111 — 0dB

REGISTER 0XF7 — TEST

MODE, DEFAULT 1111 0000

Bit Name Bit

Description

PULLUP_BCLK 7

BCLK pullup control
0 - BCLK no pullup
1 - BCLK pullup(default)

PULLUP_LRCK 6

LRCK pullup control
0 - LRCK no pullup
1 - LRCK pullup(default)
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PULLDN_TDMIN

TDMIN pulldown control
0 - TDMIN no pulldown
1 - TDMIN pulldown(default)

PULLDN_SDOUT

SDOUT pulldown control
0 - SDOUT no pulldown
1 - SDOUT pulldown(default)

Reserved

0, do not change

SDOUT_DRIVE

SDOUT driver select
0 - normal (default)
1 - weak

BCLK_DRIVE

BCLK driver select
0 - normal (default)
1-weak

LRCK_DRIVE

LRCK driver select
0 - nromal (default)
1 - weak

REGISTER 0XF8 — TEST MODE, DEFAULT 0000 0000

Bit Name Bit Description
SDOUT_FAST 7 Internal use, do not change
PATHSEL 6 Internal use, do not change
DELYSEL 5:4 Internal use, do not change
ADC_DLY_SEL 3 Internal use, do not change
Reserved 2:0 000, do not change

REGISTER 0XF9 — TEST MODE, DEFAULT 0000 0000

Bit Name Bit Description
Reserved 7:1 0000 000, do not change
DLL_PWD 0 Internal use, do not change

REGISTER 0XFA —12C CONFIGURE, DEFAULT 0000 0000

Bit Name Bit Description
Reserved 7.2 0000 00, do not change

12C signals retime
12C_RETIME 1 0 - normal(default)

1 - retime mode

Initial registers
RST_REG 0 0 - normal(default)

1 - reset registers to default

REGISTER OXFC - FLAG, DEFAULT 0000 0000

Bit Name Bit Description
Reserved 7:6 00, do not change
CSM flag, read only
00 - SO
FLAG_CSM 5:4 01-S1
10-S2
11-S3
Reserved 3:0 0000, do not change
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REGISTER OXFD — CHIP ID1, DEFAULT 0111 1010

Bit Name Bit Description

CHIP_ID1 7:0 0X7A, read only

REGISTER OXFE — CHIP ID2, DEFAULT 0100 0011

Bit Name Bit Description

CHIP_ID2 7:0 0X43, read only

REGISTER OXFF — CHIP VERSION, DEFAULT 0000 0000

Bit Name Bit Description

CHIP_VER 7:0 0X00, read only
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Dimensions in Millimeters

Symbol
Min. NOM Max.
A 0.5 0.55 0.6
Al 0 0.02 0.05
A2 - 0.4 -
A3 0.152 REF
b 0.15 0.2 0.25
D 3BSC
E 3BSC
e 0.4BSC
D2 1.6 1.7 1.8
E2 16 1.7 1.8
L 0.25 0.3 0.35
K 0.35REF
aaa 0.1
cce 0.1
eee 0.08
bbb 0.1
fff 0.1
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IMPORTANT NOTICE

Jiaxing Heroic Electronic Technology Co., Ltd (HT) reserves the right to make corrections, modifications, enhancements,
improvements,and other changes to its products and services at any time and to discontinue any products or services.
Customers shouldobtain the latest relevant information before placing orders and should verify that such information is current
and complete.

TR T RHA R A (BURRARHT) GREX 6 RS SOMBEf 2o, EIE. 2. deg b, =ifsik
PEAATAT =T AR BIBCR . 2 P E T SR = B BB R AT 215 SR R S e 2

HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products andapplications using HT components.
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HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonablybe expected to affect the safety or effectiveness of that devices or systems.
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The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its
use;nor for any infringement of patents or other rights of third parties which may result from its use.
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Following are URLs and contacts where you can obtain information or supports on anyHT products and application
solutions:
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Jiaxing Heroic Electronic Technology Co., Ltd.

Huhib: Wi 5T A %3339 5 IRCRH A = 2

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

Support:0573-82586151, support@heroic.com.cn

Fax: 0573-82585078

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX
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