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PCM6xx0-Q1 Automotive, 4-Channel and 6-Channel, 768-kHz, Audio ADC
With Integrated Microphone Bias and Input Fault Diagnostics

1 Features

* AEC-Q100 qualified for automotive applications
— Temperature grade 1: —40°C < T < +125°C
* ADC performance:
— Line differential input dynamic range: 110 dB

— Microphone differential input dynamic range:
110 dB

— THD+N: -95 dB
— Channel summing mode supports high SNR
» ADC input voltage:
— Differential, 10-Vgys full-scale inputs
— Single-ended, 5-Vgys full-scale inputs
e ADC sample rate (fg) = 8 kHz to 768 kHz
e Programmable channel settings:
— Channel gain: 0 dB to 42 dB, 1-dB steps
— Digital volume control: —100 dB to 27 dB
— Gain calibration with 0.1-dB resolution
— Phase calibration with 163-ns resolution
* Programmable microphone bias (5 V to 9 V):
— With integrated efficient boost converter, or
— With external high voltage HVDD supply
* Programmable microphone input fault diagnostics:
— Open inputs or shorted inputs
— Short to ground, MICBIAS or VBAT
— Microphone bias over current protection
» Low-latency signal processing filter selection
» Programmable HPF and biquad digital filters
+ 12C or SPI controls
» Audio serial data interface:
— Format: TDM, IS, or left-justified (LJ)
— Word length: 16 bits, 20 bits, 24 bits, or 32 bits
— Master or slave interface
* Single-supply, 3.3-V operation
* 1/O supply operation: 3.3 Vor 1.8V
* Power consumption:
— < 20 mWi/channel at 48-kHz

2 Applications

» Automotive active noise cancellation
» Automotive head units

» Digital cockpit processing units

» Automotive external amplifiers

3 Description

The  4-channel PCM6x40-Q1  (PCM6240-Q1,
PCM6340-Q1) and 6-channel PCM6x60-Q1
(PCM6260-Q1, PCM6360-Q1) are high-performance,
audio analog-to-digital converters (ADCs) that
support analog input signals up to 10 Vgrus. The
PCM6x40-Q1 and PCM6x60-Q1 (PCM6XX0-Q1)
support line and microphone inputs, and allows for
both single-ended and differential input
configurations. These devices offer an integrated
high-voltage, programmable microphone bias, and
input diagnostic circuitry that allow direct connection
to microphone-based automotive systems with full
fault diagnostic capability for direct-coupled inputs.
The PCM62x0-Q1 integrate an efficient boost
converter to generate a high voltage microphone bias
using an external, low-voltage, 3.3-V supply, whereas
the PCM63x0-Q1 directly uses an external high-
voltage supply (HVDD), which is a readily available
supply in the system to generate the high-voltage,
programmable microphone bias. The PCM6xx0-Q1
integrate the programable channel gain, digital
volume control, a low-jitter phase-locked loop (PLL), a
programmable high-pass filter (HPF), biquad filters,
low-latency filter modes, and allows for sample rates
up to 768 kHz. The PCM6xx0-Q1 support time-
division multiplexing (TDM), 1?S, or left-justified (LJ)
audio formats, and can be controlled with either the
I’C or SPI interface. These integrated high-
performance features, along with a single, 3.3-V
supply operation, make the PCM6xx0-Q1 family an
excellent choice for space-constrained automotive
systems.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM)
5.00 mm x 5.00 mm with
PCM6xx0-Q1 WQFN (32) 0.5-mm pitch

(1) For all available packages, see the package option addendum
at the end of the data sheet.

Simplified Application Diagram (PCM6260-Q1)
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5 Device Comparison Table

FEATURE PCM6240-Q1 PCM6260-Q1 PCM6340-Q1 PCM6360-Q1
Control interface 12C or SPI
Digital audio serial interface TDM or I?S or left-justified (LJ)
Audio analog channel 4 6 4 6
General-purpose input or output pins 5 1 5 1
Microphone bias voltage Programmable 5 V to 9 V in steps of 0.5 V
Microphone bias LDO supply Generated using integrated efficient l_)oost converter with | Powered directly u_sing external high-voltage HVDD (as

external low-voltage BSTVDD = 3.3-V supply high as 12 V) supply

Input fault diagnostics Comprehensive input fault diagnostics for DC-coupled microphone inputs with programmable thresholds
Package WQFN (RTV), 32-pin, 5.00 mm x 5.00 mm (0.5-mm pitch)

Package, and control registers compatible; replacements of each other. See the Scalable Automotive Audio

Compatibility Solutions Using the PCM6xx0-Q1 Family of Products application report for further details.
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6 Pin Configuration and Functions

PCM6240-Q1 RTV Package
32-Pin WQFN With Exposed Thermal Pad

Top View
£ 2385338
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Pin Functions: PCM6240-Q1
PIN
NO. NAME TYPE DESCRIPTION
1 AVDD Analog supply | Analog power (3.3 V, nominal)
2 AREG Analog supply | Analog on-chip regulator output voltage for analog supply (1.8 V, nominal)
3 BSTVDD Analog supply | Boost converter supply voltage (3.3 V, nominal)
4 BSTSW Analog supply | Boost converter switch input
5 BSTOUT Analog supply | Boost converter output voltage
6 MICBIAS Analog MICBIAS output (programmable output up to 9 V)
7 VREF Analog Analog reference voltage filter output
8 AVSS Analog supply | Analog ground; short directly to the board ground plane.
9 IN1P Analog input | Analog input 1P pin
10 INIM Analog input | Analog input 1M pin
11 IN2P Analog input | Analog input 2P pin
12 IN2M Analog input | Analog input 2M pin
13 IN3P Analog input | Analog input 3P pin
14 IN3M Analog input | Analog input 3M pin
15 IN4P Analog input | Analog input 4P pin
16 IN4AM Analog input | Analog input 4M pin
17 GPI2 Digital input ggskeg—uprlég?o;r:eddsigitfecl)lniﬂgaut 2 (multipurpose functions such as daisy-chain input, PLL input
1 GPIOT | Dl D e e ey " 2= 1 hin gt
19 GPI1 Digital input ggskeg—uprlég?o;r:eddsigitfecl)lniﬂgaut 1 (multipurpose functions such as daisy-chain input, PLL input
20 BP0z | Dl D e oy % 1in "ot
21 VBAT_IN Analog Analog VBAT input monitoring pin (used for input diagnostics)
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Pin Functions: PCM6240-Q1 (continued)
PIN
TYPE DESCRIPTION
NO. NAME
22 SHDNZ Digital input | Device hardware shutdown and reset (active low)
o For I2C operation: I°C slave address A1 pin
23 ADDRI_MISO Digital /0 For SPI operation: SPI slave output pin
N For I12C operation: I°C slave address A0 pin
24 ADDRO_SCLK | - Digital input For SPI operation : SPI serial bit clock
S For I2C operation: clock pin for 12C control bus
25 SCL_MOsI Digital input For SPI operation: SPI slave input pin
. For I2C operation: data pin for I12C control bus
26 SDA_SSZ Digital /0 For SPI operation: SPI slave-select pin
27 I0VvDD Digital supply | Digital I/O power supply (1.8 V or 3.3 V, nominal)
- General-purpose digital input/output 1 (multipurpose functions such as daisy-chain input,
28 GPIO1 Digital /0 audio data output, PLL input clock source, interrupt, and so forth)
29 SDOUT Digital output | Audio serial data interface bus output
30 BCLK Digital I/0 Audio serial data interface bus bit clock
31 FSYNC Digital I/0 Audio serial data interface bus frame synchronization signal
32 DREG Digital supply | Digital regulator output voltage for digital core supply (1.5 V, nominal)
Thermal Pad (VSS) Ground supply Thermal pad shorted to the internal device ground. Short the thermal pad directly to the
board ground plane.
Copyright © 2020, Texas Instruments Incorporated Submit Documentation Feedback 5
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PCM6260-Q1 RTV Package
32-Pin WQFN With Exposed Thermal Pad
Top View
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Pin Functions: PCM6260-Q1
PIN
o) NAVE TYPE DESCRIPTION
1 AVDD Analog supply | Analog power (3.3 V, nominal)
2 AREG Analog supply | Analog on-chip regulator output voltage for analog supply (1.8 V, nominal)
3 BSTVDD Analog supply | Boost converter supply voltage (3.3 V, nominal)
4 BSTSW Analog supply | Boost converter switch input
5 BSTOUT Analog supply | Boost converter output voltage
6 MICBIAS Analog MICBIAS output (programmable output up to 9 V)
7 VREF Analog Analog reference voltage filter output
8 AVSS Analog supply | Analog ground. Short this pin directly to the board ground plane.
9 IN1P Analog input | Analog input 1P pin
10 INIM Analog input | Analog input 1M pin
11 IN2P Analog input | Analog input 2P pin
12 IN2M Analog input | Analog input 2M pin
13 IN3P Analog input | Analog input 3P pin
14 IN3M Analog input | Analog input 3M pin
15 IN4P Analog input | Analog input 4P pin
16 IN4AM Analog input | Analog input 4M pin
17 IN5P Analog input | Analog input 5P pin
18 IN5M Analog input | Analog input 5M pin
19 IN6P Analog input | Analog input 6P pin
20 IN6M Analog input | Analog input 6M pin
21 VBAT_IN Analog Analog VBAT input monitoring pin (used for input diagnostics)
22 SHDNZ Digital input | Device hardware shutdown and reset (active low)
23| AooRIMISO | Dgraiyo | ForC onerton: £C save auress d i
24| ApoRo_scu | pigralnpur | Eor£C anertor: FC e aqress o
25 scL_mosi | Digialinput | EOF (8 operaton ok b o ™
2 sonssz | Digtaio | For LG oheraton: date i for ¢ conto s
27 I0VDD Digital supply | Digital I/O power supply (1.8 V or 3.3 V, nominal)
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Pin Functions: PCM6260-Q1 (continued)

PIN
TYPE DESCRIPTION
NO. NAME
- General-purpose digital input/output 1 (multipurpose functions such as daisy-chain input,
28 GPIO1 Digital /0 audio data output, PLL input clock source, interrupt, and so forth)
29 SDOUT Digital output | Audio serial data interface bus output
30 BCLK Digital I/0 Audio serial data interface bus bit clock
31 FSYNC Digital I/0 Audio serial data interface bus frame synchronization signal
32 DREG Digital supply | Digital regulator output voltage for digital core supply (1.5 V, nominal)
Thermal Pad (VSS) Ground supply 'El;rhoeurrr;r:ja:)lpaa:]c;shorted to internal device ground. Short the thermal pad directly to the board

Copyright © 2020, Texas Instruments Incorporated
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PCM6340-Q1 RTV Package
32-Pin WQFN With Exposed Thermal Pad
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Pin Functions: PCM6340-Q1

NG PIN e TYPE DESCRIPTION

1 AVDD Analog supply | Analog power (3.3 V, nominal)

2 AREG Analog supply | Analog on-chip regulator output voltage for analog supply (1.8 V, nominal)

3 AVDD Analog supply | Analog power (3.3 V, nominal)

4 AVSS Analog supply | Analog ground

5 HVDD Analog supply | Analog power (11 V, nominal)

6 MICBIAS Analog MICBIAS output (programmable output up to 9 V)

7 VREF Analog Analog reference voltage filter output

8 AVSS Analog supply | Analog ground. Short this pin directly to the board ground plane.

9 IN1P Analog input | Analog input 1P pin

10 INIM Analog input | Analog input 1M pin

11 IN2P Analog input | Analog input 2P pin

12 IN2M Analog input | Analog input 2M pin

13 IN3P Analog input | Analog input 3P pin

14 IN3M Analog input | Analog input 3M pin

15 IN4P Analog input | Analog input 4P pin

16 IN4AM Analog input | Analog input 4M pin

17 GPI2 Digital input ggskeg—uprlég?o;r:eddsigitfecl)lniﬂgaut 2 (multipurpose functions such as daisy-chain input, PLL input
1 GPI0z | Dl D e e ey = 1% in ot
19 GPI1 Digital input ggskeg—uprlég?o;r:eddsigitfecl)lniﬂgaut 1 (multipurpose functions such as daisy-chain input, PLL input
20 GPI0z | Dl D e oy % in "ot
21 VBAT_IN Analog Analog VBAT input monitoring pin (used for input diagnostics)

22 SHDNZ Digital input | Device hardware shutdown and reset (active low)
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Pin Functions: PCM6340-Q1 (continued)
PIN
TYPE DESCRIPTION
NO. NAME
o For I2C operation: I°C slave address A1 pin
23 ADDRI_MISO Digital /0 For SPI operation: SPI slave output pin
N For I12C operation: I2C slave address AO pin
24 ADDRO_SCLK | - Digital input For SPI operation: SPI serial bit clock
S For I2C operation: clock pin for 12C control bus
25 SCL_MOsI Digital input For SPI operation: SPI slave input pin
. For I2C operation: data pin for I12C control bus
26 SDA_SSZ Digital /0 For SPI operation: SPI slave-select pin
27 I0VvDD Digital supply | Digital I/O power supply (1.8 V or 3.3 V, nominal)
- General-purpose digital input/output 1 (multipurpose functions such as daisy-chain input,
28 GPIO1 Digital /0 audio data output, PLL input clock source, interrupt, and so forth)
29 SDOUT Digital output | Audio serial data interface bus output
30 BCLK Digital I/0 Audio serial data interface bus bit clock
31 FSYNC Digital I/0 Audio serial data interface bus frame synchronization signal
32 DREG Digital supply | Digital regulator output voltage for digital core supply (1.5 V, nominal)
Thermal Pad (VSS) Ground supply Thermal pad shorted to internal device ground. Short the thermal pad directly to the board
ground plane.
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Pin Functions: PCM6360-Q1

NG PIN e TYPE DESCRIPTION

1 AVDD Analog supply | Analog power (3.3 V, nominal)

2 AREG Analog supply | Analog on-chip regulator output voltage for analog supply (1.8 V, nominal)
3 AVDD Analog supply | Analog power (3.3 V, nominal)

4 AVSS Analog supply | Analog ground

5 HVDD Analog supply | Analog power (11 V, nominal)

6 MICBIAS Analog MICBIAS output (programmable output up to 9 V)

7 VREF Analog Analog reference voltage filter output

8 AVSS Analog supply | Analog ground. Short this pin directly to the board ground plane.
9 IN1P Analog input | Analog input 1P pin

10 INIM Analog input | Analog input 1M pin

11 IN2P Analog input | Analog input 2P pin

12 IN2M Analog input | Analog input 2M pin

13 IN3P Analog input | Analog input 3P pin

14 IN3M Analog input | Analog input 3M pin

15 IN4P Analog input | Analog input 4P pin

16 IN4AM Analog input | Analog input 4M pin

17 INSP Analog input | Analog input 5P pin

18 INSM Analog input | Analog input 5M pin

19 IN6P Analog input | Analog input 6P pin

20 IN6M Analog input | Analog input 6M pin

21 VBAT_IN Analog Analog VBAT input monitoring pin (used for input diagnostics)
22 SHDNZ Digital input | Device hardware shutdown and reset (active low)

22 aDRLMISO| Dgraiio | EOrCC obertlon £ dave addiess A1 i

2 | sooRo_scuk | Digtl i | 1 EC cperaton £0 s adiress 0 i
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Pin Functions: PCM6360-Q1 (continued)

PIN

TYPE DESCRIPTION
NO. NAME

S For I2C operation: clock pin for 12C control bus
25 SCL_MOsI Digital input For SPI operation: SPI slave input pin

. For I2C operation: data pin for I1°C control bus
26 SDA_SS2 Digital /0 For SPI operation: SPI slave-select pin
27 I0VvDD Digital supply | Digital I/O power supply (1.8 V or 3.3V, nominal)

- General-purpose digital input/output 1 (multipurpose functions such as daisy-chain input,
28 GPIO1 Digital /0 audio data output, PLL input clock source, interrupt, and so forth)
29 SDOUT Digital output | Audio serial data interface bus output
30 BCLK Digital 1/0 Audio serial data interface bus bit clock
31 FSYNC Digital 1/0 Audio serial data interface bus frame synchronization signal
32 DREG Digital supply | Digital regulator output voltage for digital core supply (1.5 V, nominal)
Thermal Pad (VSS) Ground supply 'é’rhoeurrr;r:ja:)ga:]c;shorted to internal device ground. Short the thermal pad directly to the board
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7 Specifications

7.1 Absolute Maximum Ratings
over the operating ambient temperature range (unless otherwise noted)®

MIN MAX UNIT
AVDD to AVSS -0.3 3.9
BSTVDD® to VSS (thermal pad) -0.3 3.9
Supply voltage \
IOVDD to VSS (thermal pad) -0.3 3.9
HVDD® to VSS (thermal pad) -0.3 14
Ground voltage differences AVSS to VSS (thermal pad) -0.3 0.3 \
Battery voltage VBAT _IN to AVSS -0.3 18 \%
Analog input voltage Analog input pins voltage to AVSS -0.3 18 \
Digital input voltage Digital input pins voltage to VSS (thermal pad) -0.3 IOVDD + 0.3 \%
Operating ambient, T —40 125
Temperature Junction, T, —40 150 °C
Storage, Tgyq —65 150

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) BSTVDD supply is required only for PCM62x0-Q1
(3) HVDD supply is required only for PCM63x0-Q1.

7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per AEC Q100-002() +2000
V(esp) Electrostatic discharge Charged-device model (CDM), per AEC | Corner package pins +750 \
Q100-011 All other non-corner package pins +500

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

7.3 Recommended Operating Conditions

MIN NOM MAX UNIT
POWER
AVDD® Analog supply voltage to AVSS 3.0 33 3.6 \%
BSTVDD®@ | Boost converter supply voltage to VSS (thermal pad) 3.0 33 36 \%
IOVDD 10 supply voltage to VSS (thermal pad) - IOVDD 3.3-V operation 3.0 3.3 3.6 v
10 supply voltage to VSS (thermal pad) - IOVDD 1.8-V operation 1.65 1.8 1.95
HVDD® MICBIAS LDO supply voltage to VSS (thermal pad) 5.6 11 12 Y
INPUTS
VBAT_IN VBAT_IN input pin voltage to AVSS 12.6 18 \Y
Analog input pins voltage to AVSS for line-in recording 14.2 \%
INxx Analog input pins voltage to AVSS for microphone recording 0.1 MICBIA(S) I \Y
Analog input pins voltage to AVSS during short to VBAT_IN VBAT_IN \%
Digital input pins voltage to VSS (thermal pad) 0 10vVDD \Y
TEMPERATURE
Ta ‘ Operating ambient temperature -40 125 °C

(1) AVSS and VSS (thermal pad); all ground pins must be tied together and must not differ in voltage by more than 0.2 V.

(2) BSTVDD is required only for the PCM62x0-Q1.

(3) HVDD is required only for the PCM63x0-Q1 and the minimum voltage must be 0.6 V higher than the programmed MICBIAS value.
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Recommended Operating Conditions (continued)

MIN NOM MAX UNIT
OTHERS
GPIOx or GPIx (used as MCLK input) clock frequency 36.864% MHz
SCL and SDA bus capacitance for I°C interface supports standard-mode 200
Cp and fast-mode pF
SCL and SDA bus capacitance for 1°C interface supports fast-mode plus 550
C. Digital output load capacitance 20 50 pF
Boost converter inductor for 6MHz clocking mode (recommended inductor 25 uH
CIGW201610GL2R2MLE)

(4) MCLK input rise time (V,_to V,4) and fall time (V|4 to V,_) must be less than 5 ns. For better audio noise performance, MCLK input must
be used with low jitter.

7.4 Thermal Information

PCM6xx0-Q1
THERMAL METRIC® RTV (WQFN) UNIT
32 PINS
Roia Junction-to-ambient thermal resistance 30.1 °CIW
Rosc(op) Junction-to-case (top) thermal resistance 17.0 °C/W
Rois Junction-to-board thermal resistance 11.0 °CIW
Vit Junction-to-top characterization parameter 0.2 °C/IW
ViB Junction-to-board characterization parameter 10.9 °CIW
Roscibot Junction-to-case (bottom) thermal resistance 18 °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

7.5 Electrical Characteristics

at T, = 25°C, AVDD = 3.3V, IOVDD = 3.3V, BSTVDD = 3.3V, HVDD = 11 V (for the PCM63x0-Q1), fy = 1-kHz sinusoidal
signal, fg = 48 kHz, 32-bit audio data, BCLK = 256 x f5, TDM slave mode and PLL on (unless otherwise noted)

PARAMETER | TEST CONDITIONS \ MIN NOM MAX|  UNIT
ADC PERFORMANCE FOR LINE INPUT RECORDING
. L AC-coupled input, input fault diagnostic not supported
Differential input full-scale -
AC signal voltage DC-coupled input, DC common-mode voltage INxP = 10 Vems
INXM = 7.1V, input fault diagnostic not supported
) . AC-coupled input, input fault diagnostic not supported
Single-ended input full- -
scale AC signal voltage DC-coupled input, DC common-mode voltage INxP = 5 Vems
INXM = 7.1V, input fault diagnostic not supported
IN1 differential AC-coupled input selected and AC signal 105 110
shorted to ground, 0-dB channel gain
SNR Signal-to-noise ratio, A- IN1 differential DC-coupled input selected and AC signal 110 dB
weighted ®®@ shorted to ground, 0-dB channel gain
IN1 differential DC-coupled input selected and AC signal 101
shorted to ground, 12-dB channel gain
IN1 differential AC-coupled input selected and —60-dB 110
full-scale AC signal input, 0-dB channel gain
DR Dynamic range, A- IN1 differential DC-coupled input selected and —60-dB 110 dB
weighted ® full-scale AC signal input, 0-dB channel gain
IN1 differential DC-coupled input selected and —72-dB 101
full-scale AC signal input, 12-dB channel gain

(1) Ratio of output level with 1-kHz full-scale sine-wave input, to the output level with the AC signal input shorted to ground, measured A-
weighted over a 20-Hz to 20-kHz bandwidth using an audio analyzer.

(2) All performance measurements done with 20-kHz low-pass filter and, where noted, A-weighted filter. Failure to use such a filter can
result in higher THD and lower SNR and dynamic range readings than shown in the Electrical Characteristics. The low-pass filter
removes out-of-band noise, which, although not audible, can affect dynamic specification values.
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Electrical Characteristics (continued)

at T, = 25°C, AvDD =3.3V, I0VDD = 3.3V, BSTVDD = 3.3V, HVYDD =11 V (for the PCM63x0-Q1), f,y = 1-kHz sinusoidal
signal, fg = 48 kHz, 32-bit audio data, BCLK = 256 x fg, TDM slave mode and PLL on (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN NOM MAX UNIT

IN1 differential AC-coupled input selected and —1-dB
full-scale AC signal input, 0-dB channel gain

-95 —78

IN1 differential DC-coupled input selected and —1-dB

full-scale AC signal input, 0-dB channel gain —95 dB

THD+N Total harmonic distortion®?

IN1 differential DC-coupled input selected and —13-dB
full-scale AC signal input, 12-dB channel gain

Channel gain control range | Programmable 1-dB steps 0 42 dB
ADC PERFORMANCE FOR MICROPHONE INPUT RECORDING

AC-coupled input, input fault diagnostic not
supported. CHx_MIC_RANGE register bit is set to high.

. L DC-coupled input, DC differential common-mode voltage
Differential input fl(gl)l-scale INXP — INxM > 3.4 V, DC common-mode voltage INxP 10
AC signal voltage < (MICBIAS - 1.7 V) and DC common-mode voltage
INXM > 1.7 V. CHx_MIC_RANGE register bit is set to
high to support AC differential signal max swing > 2
Vrms®,

Vrms

IN1 differential AC-coupled input selected and AC signal

shorted to ground, 0-dB channel gain 110

Signal-to-noise ratio, A- - - - -
SNR weighted )@ IN1 differential DC-coupled input selected and AC-signal dB
shorted to ground, DC differential common-mode voltage 105 110
IN1P — IN1IM < 5.0 V, 0-dB channel gain

IN1 differential AC-coupled input selected and —60-dB
full-scale AC signal input, 0-dB channel gain

110

Dynamic range, A- - - - dB
weighted @ IN1 differential DC-coupled input selected and —60-dB

full-scale AC signal input, DC differential common-mode 110
voltage IN1P — IN1M < 5.0 V, 0-dB channel gain

IN1 differential AC-coupled input selected and —1-dB
o . full-scale AC signal input, 0-dB channel gain

THD+N Total harmonic distortion® - - - dB
IN1 differential DC-coupled input selected and —15-dB

DR

full-scale AC signal input, 0-dB channel gain —90 -8

Channel gain control range | Programmable 1-dB steps 0 42 dB

ADC OTHER PARAMETERS
) Differential input, between INxP and INxM 50

Input impedance - - kQ
Single-ended input, between INxP and INxM 25

Digital volume control Programmable 0.5-dB steps -100 27 dB

range

Output data sample rate Programmable 7.35 768 kHz

Output data sample word Programmable 16 32 Bits

length

Digital high-pass filter First-order IIR filter with programmable coefficients, 12 Hz

cutoff frequency —3-dB point (default setting)

Interchannel isolation —1-dB full-scale AC signal line-in input to non _134 dB
measurement channel

Interchannel gain —6-dB full-scale AC signal line-in input, 0-dB channel 01 dB

mismatch gain ’

Interchannel phase . . .

mismatch 1-kHz sinusoidal signal 0.01 Degrees

PSRR Power-supply rejection 100-mVpp, 1-kHz sinusoidal signal on AVDD, differential 92 dB
ratio input selected, 0-dB channel gain

(3) Microphone inputs support a 2 Vs differential input full-scale AC signal voltage, if the CHx_MIC_RANGE register bit is set to low
(default value). However, if the input DC common-mode differential voltage is higher than 4 V, then Tl recommends setting the
CHx_MIC_RANGE register bit high to avoid any saturation resulting from the high input DC common-mode differential voltage.

(4) If the CHx_MIC_RANGE register hit is set to high (default value is low) in DC-coupled input configuration mode, then the input
differential DC common-mode along with input differential AC signal must be less than 10 Vrys for differential input configuration mode.
Similarly, for single-ended input configuration mode, the input DC common-mode voltage along with the input AC signal must be less
than 5 VRMS .
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Electrical Characteristics (continued)

at T, = 25°C, AvDD =3.3V, I0VDD = 3.3V, BSTVDD = 3.3V, HVYDD =11 V (for the PCM63x0-Q1), f,y = 1-kHz sinusoidal
signal, fg = 48 kHz, 32-bit audio data, BCLK = 256 x fg, TDM slave mode and PLL on (unless otherwise noted)

voltage

PARAMETER TEST CONDITIONS MIN NOM MAX UNIT
Differential microphone input selected, 0-dB channel
Common-mode reiection gain, 1-Vgys AC input, 1-kHz signal on both pins and
CMRR ratio ) measure level at output, CHx_CFGO D3-2 register bits 70 dB
set to 2b'10 to configure device in high CMRR
performance mode
MICROPHONE BIAS
. BW = 20 Hz to 20 kHz, A-weighted, 1-uF capacitor
MICBIAS noise between MICBIAS and AVSS 6.8 HVRus
MICBIAS voltage Programmable 0.5-V steps 5 9 \Y
MICBIAS current drive MICBIAS voltage 9 V 80 mA
MICBIAS load regulation MICBIAS voltage 9 V, measured up to maximum load 0 1 %
MICBIAS over current
protection threshold MICBIAS voltage 9 V 82 mA
INPUT DIAGNOSTICS
l',:;:h monitoring repetition Programmable, DC-coupled input 1 4 8 ms
Fault response time Fault monitoring repetition rate 4-ms, DC-coupled input 16 ms
Threshold voltage for
(INxx — AVSS) input Programmable 60-mV steps, DC-coupled input 0 900 mvV
shorted to ground
Threshold voltage for
(INXP — INxM) input Programmable 30-mV steps, DC-coupled input 0 450 mV
shorted together
Threshold voltage for
(MICBIAS — INxx) input Programmable 30-mV steps, DC-coupled input 0 450 mvV
shorted to MICBIAS
Threshold voltage for
(VBAT — INxx) input Programmable 30-mV steps, DC-coupled input 0 450 mV
shorted to VBAT_IN
DIGITAL 1/O
Low-level digital input logic . 0.25 x
ViL(sHDNz) voltage threshold SHDNZ pin 03 10VDD v
High-level digital input logic . 0.75 x IOVDD +
Vir(sHDNZ) voltage threshold SHDNZ pin IOVDD 0.3 v
All digital pins except SDA and SCL, IOVDD 1.8-V 0.35 x
- -0.3
v Low-level digital input logic | OP€ration I0VDD v
- voltage threshold Al digital pins except SDA and SCL, IOVDD 3.3-V 03 0.8
operation ’ ’
All digital pins except SDA and SCL, IOVDD 1.8-V 0.65 x IOVDD +
v High-level digital input logic | OPeration IOVDD 03 v
" voltage threshold Al digital pins except SDA and SCL, IOVDD 3.3-V ) IOVDD +
operation 0.3
All digital pins except SDA and SCL, lg. = -2 mA, 0.45
v Low-level digital output IOVDD 1.8-V operation ' v
o voltage All digital pins except SDA and SCL, lg. = -2 mA, 0.4
IOVDD 3.3-V operation )
All digital pins except SDA and SCL, oy = 2 mA, IOVDD I0VDD —
v High-level digital output 1.8V operation 0.45 v
oH voltage All digital pins except SDA and SCL, loy = 2 mA, IOVDD 24
3.3-V operation '
Low-level digital input logic 0.3 x
ViLgzc) voltage threshold SDA and SCL 05 10VDD v
High-level digital input logic 0.7 x IOVDD +
Vingzc) voltage threshold SDA and SCL IOVDD 0.5 v
Low-level digital output
VoLi(2c) voltage 9 P SDA, lo(2c) = =3 MA, IOVDD > 2V 04 v
Vorz(zc) Low-level digital output SDA, loy(2c) = -2 MA, IOVDD < 2 V 0.2 x IOVDD v
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Electrical Characteristics (continued)

at T, = 25°C, AvDD =3.3V, I0VDD = 3.3V, BSTVDD = 3.3V, HVYDD =11 V (for the PCM63x0-Q1), f,y = 1-kHz sinusoidal
signal, fg = 48 kHz, 32-bit audio data, BCLK = 256 x fg, TDM slave mode and PLL on (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN NOM MAX UNIT
| Low-level digital output SDA, Vou(2c) = 0.4 V, standard-mode or fast-mode 3 A
m
oL(12C) current SDA, Vou(2c) = 0.4 V, fast-mode plus 20
Input logic-low leakage for . L _ N
I digital inputs All digital pins, input =0V 5 0.1 5 HA
Input logic-high leakage for . S _
M digital inputs All digital pins, input = IOVDD -5 0.1 5 HA
Input capacitance for . .
Cin digital inputs All digital pins 5 pF
Pulldown resistance for
Rpp digital I/O pins when 20 kQ
asserted on
TYPICAL SUPPLY CURRENT CONSUMPTION
lavbp 0.5
IssTvDDs OF Current consumption in _ .
lvod hardware shutdown mode SHDNZ = 0, all device external clocks stopped 0.1 HA
liovpp 01
lavbp 4
| or Current consumption in
IBSTVDD‘ sleep mode (software All device external clocks stopped 0.1 HA
HvDD shutdown mode)
liovbp 0.1
IavDD . 21
| Current consumption when 1625
= MICBIAS ON, MICBIAS 1 1 = 48 khz, BCLK = 256 x fs ' mA
livoD voltage 9 V, 40 mA load, 411
ADC off
liovbp 0.01
lavop Current consumption with 13.5
| or ADC 2-channel operation
IBSTVDD’ at fs 16-kHz, MICBIAS 0 mA
HVDD off, PLL on, BCLK = 512 x
liovbp fs 0.1
lavoo Current consumption with 135
IzsTvDD: OF ADC 2-channel operation 0 mA
IvDD at fs 48-kHz, MICBIAS off,
PLL off, BCLK =512 x fg
liovbp 0.1
lavbp Current consumption with 24.7
| or ADC 4-channel operation
[STveo: at fg 48-kHz, MICBIAS 0 mA
HVDD off, PLL on, BCLK = 256 x
liovbp fs 0.2
lavbp Current consumption with 34.2
| or ADC 6-channel operation
STvoD: at f5 48 kHz, MICBIAS off, 0 mA
HvDD PLL on, BCLK = 256 x
liovop fs, (PCM6x60-Q1) 0.4
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7.6 Timing Requirements: I°C Interface
at T, = 25°C, IOVDD = 3.3 V or 1.8 V (unless otherwise noted); see Figure 1 for timing diagram

| MIN NOM MAX UNIT
STANDARD-MODE
fscL SCL clock frequency 0 100 kHz
fhpisTa Hold time (repeated) START condition. After this period, the first clock pulse is 4 us
' generated.
tLow Low period of the SCL clock 4.7 us
tHIGH High period of the SCL clock 4 us
tsu:sTA Setup time for a repeated START condition 4.7 us
tHp:DAT Data hold time 0 3.45 us
tsu:paT Data setup time 250 ns
t, SDA and SCL rise time 1000 ns
t SDA and SCL fall time 300 ns
tsu:sTo Setup time for STOP condition 4 us
teur Bus free time between a STOP and START condition 4.7 us
FAST-MODE
fscL SCL clock frequency 0 400 kHz
tosa Hold time (repeated) START condition. After this period, the first clock pulse is 0.6 us
generated.
tLow Low period of the SCL clock 13 us
tHiGH High period of the SCL clock 0.6 us
tsu:sta Setup time for a repeated START condition 0.6 us
tho:DAT Data hold time 0 0.9 us
tsu:pAT Data setup time 100 ns
t SDA and SCL rise time 20 300 ns
20 x
t SDA and SCL fall time (lovDD / 300 ns
5.5V)
tsu:sTo Setup time for STOP condition 0.6 us
teur Bus free time between a STOP and START condition 13 us
FAST-MODE PLUS
fscL SCL clock frequency 0 1000 kHz
tosTa Hold time (repeated) START condition. After this period, the first clock pulse is 0.26 us
generated.
tLow Low period of the SCL clock 0.5 us
tHiGH High period of the SCL clock 0.26 us
tsu:sta Setup time for a repeated START condition 0.26 us
tho:DAT Data hold time 0 us
tsu:pAT Data setup time 50 ns
t SDA and SCL Rise Time 120 ns
20 x
t SDA and SCL Fall Time (lovDD / 120 ns
5.5V)
tsu:sTo Setup time for STOP condition 0.26 us
teur Bus free time between a STOP and START condition 0.5 us

7.7 Switching Characteristics: I°C Interface
at T, = 25°C, IOVDD = 3.3 V or 1.8 V (unless otherwise noted); see Figure 1 for timing diagram

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Standard-mode 200 1250 ns
taspa) SCL to SDA delay Fast-mode 200 850 ns
Fast-mode plus 400 ns
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7.8 Timing Requirements: SPI Interface
at T, = 25°C, IOVDD = 3.3 V or 1.8 V and 20-pF load on all outputs (unless otherwise noted); see Figure 2 for timing diagram

MIN NOM MAX UNIT
tscLx) SCLK period 40 ns
trscLk) SCLK high pulse duration 18 ns
tL(scLk) SCLK low pulse duration 18 ns
tLEAD Enable lead time 16 ns
trRAIL Enable trail time 16 ns
toseq Sequential transfer delay 20 ns
tsumosi) MOSI data setup time ns
[T MOSI data hold time ns
trscLk) SCLK rise time 10% - 90% rise time ns
tiscLk) SCLK fall time 90% - 10% fall time ns

7.9 Switching Characteristics: SPI Interface
at T, = 25°C, IOVDD = 3.3 V or 1.8 V and 20-pF load on all outputs (unless otherwise noted); see Figure 2 for timing diagram

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. IOVDD =1.8V 18
tagmiso) MISO access time OVDD =33V 12 ns
50% of SCLK to 50% of MISO, 19
IOVvDD =18V
td(MISO) SCLK to MISO delay ns
50% of SCLK to 50% of MISO, 15
IOVDD =3.3V
. . IOVDD =1.8V 18
tais(MISO) MISO disable time OVDD = 33V " ns

7.10 Timing Requirements: TDM, I°S or LJ Interface
at T, = 25°C, IOVDD = 3.3 V or 1.8 V and 20-pF load on all outputs (unless otherwise noted); see Figure 3 for timing diagram

MIN NOM MAX UNIT
tecL) BCLK period 40 ns
tuecLr) BCLK high pulse duration 18 ns
t ek BCLK low pulse duration @ 18 ns
tsuFEsyNe) FSYNC setup time ns
tHLD(FSYNC) FSYNC hold time ns
tiBCLK) BCLK rise time 10% - 90% rise time 10 ns
tiseLk) BCLK fall time 90% - 10% fall time 10 ns

(1) The BCLK minimum high or low pulse duration must be higher than 25 ns (to meet the timing specifications), if the SDOUT data line is
latched on the opposite BCLK edge polarity than the edge used by the device to transmit SDOUT data.
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7.11 Switching Characteristics: TDM, IS or LJ Interface
at T, = 25°C, IOVDD = 3.3 V or 1.8 V and 20-pF load on all outputs (unless otherwise noted); see Figure 3 for timing diagram

33V

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
50% of BCLK to 50% of 18
; BCLK to SDOUT del SDOUT, IOVDD = 1.8V
: 0 ela ns
d(SPOUTBCLIO Y 50% of BCLK to 50% of 1
SDOUT, I0VDD =3.3V
) 50% of