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Please contact an FAE at the local Conexant sales office for additional and modified
country profile support.

Diagnostics

Diagnostics are performed in response to test commands.

Analog Loopback (&T1 Command). Data from the local DTE is sent to the modem,
which loops the data back to the local DTE.

PTT Signal Generation (% TTn Command). Continuous tones or modulation are
generated by the DSP and output through the DAA.

Low Power Modes

The modem enters a low power mode when no line connection exists and no host activity
occurs for the period of time specified in the S24 register. The modem supports four low
power modes: Idle Mode, Sleep Mode, Deep Sleep Mode, and Stop Mode. The low
power mode entered depends on the setting of the —SLP command.

Idle Mode

In Idle mode, the CPU and SPX clocks stop, and the SSD clock runs at low frequency.
The modem can detect and qualify ring signals and process AT commands. The modem
returns to normal mode upon receiving an AT command or receiving a qualified ring.

Sleep Mode

In Sleep mode, the SPX clock stops, and the CPU and SSD clocks run at low frequency.
The modem can detect and qualify ring signals. The modem cannot process AT
commands. The modem can be awakened by the host sending a single (any) character
(typically followed by an AT command) or by the modem receiving a qualified ring.

Deep Sleep Mode

In Deep Sleep mode, the SPX and SSD clocks stop, and the CPU clock runs at low
frequency. The modem can detect and qualify ring signals. The modem cannot process
AT commands. The modem can be awakened by the host sending a single (any) character
(typically followed by an AT command) or by the modem receiving a qualified ring.

Stop Mode

In Stop mode, the CPU, SPX and SSD clocks stop. The modem cannot process AT
commands and cannot detect and qualify ring signals. The modem can be awakened by
the host sending a single (any) character (typically followed by an AT command).
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Hardware Interface

3.1

3.11

3.1.1.1

3.1.1.2

3.1.1.3

3.1.1.4

3.1.1.5

CX93021-2x Modem Hardware Interface Signals

CX93021-2x Modem Interface Signal Summary

LSD Interface (Through DIB)

The DIB interface signals are:

e DIBP
e DIBN

Call Progress Speaker Interface

The call progress speaker interface signal is:

e Digital speaker output (DSPKOUT); output

Clock Select Interface

The clock select interface signal is:
e Clock Select (CLKSEL); input

Serial EEPROM Interface

The 2-line serial interface signals to an optional serial EEPROM are:

e Bidirectional Data input/output (NVMDATA)
e  Clock output (NVMCLK)

Serial DTE Interface and Indicator Outputs

The supported DTE interface signals are:

e  Serial Transmit Data input (TXD#)

e Serial Receive Data output line (RXD#)

e Clear to Send output (CTS#)

e Received Line Signal Detector output (RLSD#)
e Ring Indicator output (RI#)

e Data Terminal Ready control input (DTR#)

e Request to Send control input (RTS#)

e Data Set Ready output (DSR#)
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3.1.1.6

CX20452 Codec Interfaces

The supported codec interface signals are:

Codec Clock output (IACLK).
Codec Sleep Control output (IASLEEP).
Codec Receive Data Serial input (SRIN).

Codec Transmit Data Serial output (SROUT).

Codec Shift Clock input (SRCLK).
Codec Strobe input (SACLK).
Codec Control output (SRCTL).

Conexant Proprietary and Confidential Information
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3.1.2

CX93021-2x Modem Pin Assignments and Signal Definitions

CX93021-2x Modem hardware interface signals are shown by major interface in
Figure 3-1, are shown by pin number in Figure 3-2, and are listed by pin number in
Table 3-1.

CX93021-2x Modem hardware interface signals are defined in Table 3-2.

Figure 3-1. CX93021-2x Modem Hardware Interface Signals
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Figure 3-2. CX93021-2x Modem 36-Pin QFN Pin Signals
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GND (PADDLE), referred to as pin 37, is the connective surface located on
the bottom of the package.

Table 3-1. CX93021-2x Modem 36-Pin QFN Pin Signals

Pin No. Signal Name Pin No. Signal Name
37 GND (PADDLE)
1 TXD# 19 DIBN
2 RESERVED 20 DIBP
3 VCC 21 SROUT
4 VDD 22 SRIN
5 IACLK 23 NVMDATA
6 IASLEEP 24 VCC
7 NVMCLK/CLKSEL 25 VDD
8 RTS# 26 LPO
9 RESERVED 27 VDD_CORE
10 DSR# 28 SRCLK
11 CTS# 29 SACLK
12 RESERVED 30 SRCTL
13 RESERVED 31 DSPKOUT
14 DTR# 32 XTLI
15 MK4 33 XTLO
16 RLSD# 34 RESET#
17 RI# 35 RXD#
18 RESERVED 36 RESERVED
Note: Pin 37 is the paddle on the bottom of the package.
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Table 3-2. CX93021-2x Modem Hardware Signal Definitions

Label

Pin 110

110
Type

Signal Name/Description

System

XTLI
XTLO

32
33

Ix
Ox

Crystal In and Crystal Out. If an external 27 or 28.224 MHz crystal
circuit is used instead of an external clock circuit, connect XTLI and
XTLO to the external crystal circuit. When an external clock circuit is
used, connect the clock signal to XTLI and leave XTLO open. (See
CLKSEL pin description.)

NVMCLK/CLKSEL

Ipu/O2

Clock Frequency Select (CLKSEL). Clock frequency is selected by
CLKSEL during reset processing. Leave open for 28.224 MHz operation;
connect pin to digital ground (GND) through 10 kQ for 27.000 MHz
operation.

This signal is multiplexed with NVMCLK.

RESET#

34

Ipu/02

Reset. The active low RESET# input resets the modem logic and clears
the internal SRAM.

RESET# low holds the modem in the reset state; RESET# going high
releases the modem from the reset state. After application of VDD,
RESET# must be held low for at least 15 ms after the VDD power
reaches operating range. The modem device set is ready to use 25 ms
after the low-to-high transition of RESET#.

LPO

26

Low Power Oscillator. Connect to +3.3V through 240 KQ.

VDD_CORE

27

PWR

+1.2V Internal Core Voltage Filter. Internal +1.2 V core voltage for
decoupling. Do not connect this pin to an external +1.2 V power supply.

VDD

4,25 O

PWR

+3.3V I/O Circuits Voltage. Internal +3.3V 1/O circuits voltage for
decoupling. Do not connect this pin to an external +3.3 V power supply.

VCC

3,24 |

PWR

Digital Supply Voltage. Connect to +5V.

GND (PADDLE)

37

GND

Digital Ground. Connect to digital ground (GND).

MK4

15

Control. Connect to digital ground (GND).

Speaker Interface

DSPKOUT

31

Ipd/02

Modem Speaker Digital Output. The DSPKOUT digital output reflects
the received analog input signal digitized to TTL high or low level by an
internal comparator.

DIB Interface

DIBN

19

Odpc

DIB Negative. Provides clock and power to the LSD, and transfers data,
control and status information between the SSD and LSD. Connect to
DIB transformer primary winding terminal.

DIBP

20

Odpc

DIB Positive. Provides clock and power to the LSD and transfers data,
control and status information between the SSD and LSD. Connect to
DIB transformer primary winding terminal.

NVRAM Interface

NVMCLK/CLKSEL

110

Ipu/02

NVRAM Clock (NVMCLK). During normal operation, NVMCLK/CLKSEL
output high enables the EEPROM. Connect to EEPROM SCL pin.

This signal is multiplexed with CLKSEL.

NVMDATA

23

110

Ipu/O2

NVRAM Data. The NVMDATA pin supplies a serial data interface to the
EEPROM. Connect to EEPROM SDA pin and to +3.3V through 10 KQ.

DSH-201722C
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Table 3-2. CX93021-2x Modem Hardware Signal Definitions (Continued)

Label

Pin 110 /10
Type

Signal Name/Description

V.24 (EIA/TI

A-232-E) DTE Serial Interface

TXD#

| Ipu/O2

Transmitted Data (EIA BA/ITU-T CT103). The DTE uses the TXD# line
to send data to the modem for transmission over the telephone line or to
transmit commands to the modem.

RXD#

35

O Ipu/O2

Received Data (EIA BB/ITU-T CT104). The modem uses the RXD# line
to send data received from the telephone line to the DTE and to send
modem responses to the DTE. During command mode, RXD# data
represents the modem responses to the DTE.

CTS#

1"

o} Ipu/O2

Clear To Send (EIA CB/ITU-T CT106). CTS# output ON (low) indicates
that the modem is ready to accept data from the DTE. In error correction
or normal mode, CTS# is always ON (low) unless RTS/CTS flow control
is selected by the &Kn command.

RLSD#

16

o Ipu/O2

Received Line Signal Detector (EIA CF/ITU-T CT109). During normal
operation, when AT&CO command is not in effect, RLSD# output is ON
when a carrier is detected on the telephone line or OFF when carrier is
not detected.

RI#

17

o} Ipu/O2

Ring Indicator (EIA CE/ITU-T CT125). RI# output ON (low) indicates the
presence of an ON segment of a ring signal on the telephone line.

DTR#

14

| Ipu/O2

Data Terminal Ready (EIA CD/ITU-T CT108). The DTR# input is turned
ON (low) by the DTE when the DTE is ready to transmit or receive data.
DTR# ON prepares the modem to be connected to the telephone line,
and maintains the connection established by the DTE (manual
answering) or internally (automatic answering). DTR# OFF places the
modem in the disconnect state under control of the &Dn and &Qn
commands.

RTS#

| Ipu/O2

Request To Send (EIA CA/ITU-T CT105). RTS# input ON (low)
indicates that the DTE is ready to send data to the modem. In the
command state, the modem ignores RTS#.

The modem ignores RTS# unless RTS/CTS flow control is selected by
the &Kn command.

DSR#

10

(0] Ipu/O2

Data Set Ready (EIA CC/ITU-T CT107). DSR# indicates modem status
to the DTE. DSR# OFF (high) indicates that the DTE is to disregard all
signals appearing on the interchange circuits except Ring Indicator (RI#).
DSR# output is controlled by the AT&Sn command.

CX20452 Codec Interface for Speakerphone

IACLK

5

It/Ot2

Codec Clock. Connect to CX20452 CLKIN pin.

IASLEEP

6

ot2

Codec Sleep Control. Connect to CX20452 SLEEP pin.

SRIN

22

Itk/Ot2

Codec Receive Serial Data. Connect to CX20452 RXOUT pin.

SROUT

21

ot2

Codec Transmit Serial Data. Connect to CX20452 TXSIN pin.

SRCLK

28

ltpu/Ot2

Codec Shift Clock. Connect to CX20452 SCK pin.

SACLK

29

ltpu/Ot2

Codec Strobe. Connect to CX20452 STROBE pin.

SRCTL

30

o7 |7 |O|T|O|0O

It/Ot2

Codec Control. Connect to CX20452 CNTRL_SIN pin.

Reserved

RESERVED

2,9,12,13,
18, 36

Reserved. Leave open.

Note:

1/0 Types: See Table 3-3.
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3.1.3

Table 3-3. CX93021-2x Modem I/O Type Definitions

CX93021-2x Modem Electrical Characteristics

CX93021-2x I/O types are defined in Table 3-3.
CX93021-2x DC electrical characteristics are listed in Table 3-4.

1/0 Type Description
Idd/Odd Digital input/output, DIB data transceiver
Ix/Ox 1/0, wire
Ipd/O2 Digital input, 120 kQ pull-down / Digital output, 2 mA
Ipu/O2 Digital input, 120 kQ pull-up / Digital output, 2 mA
Ippu/O2 Digital input, Programmable 120 kQ pull-up / Digital output, 2 mA
Odpc Digital output with adjustable drive, DIB clock and power
Rx Oscillator Pad, place 120 kQ resistor from pad to VDD
PWR Power
GND Ground
NOTES:
1. See DC characteristics in Table 3-4.
2. 1/0O Type corresponds to the device Pad Type. The I/O column in signal interface tables refers to signal I/O direction used in
the application.

Table 3-4. CX93021-2x Modem DC Electrical Characteristics

Parameter Symbol Min. Max. Units Test Conditions
Input Voltage Low VIL 0 0.3 *VDD \Y
Input Voltage High VIH 0.7 * VDD VDD \
Input Current (no Pull-Down IIL -1 +1 uA OEN =1
or Pull-Up)
Input Current (Pull-Down) IPD +6 +30 uA VIN = VDD
Input Current (Pull-Up) IPU -300 -60 uA VIN = GND
Output Voltage Low VOL 0 0.4 Vv IOL = +2 mA
Output Voltage High VOH VDD-0.4 VDD \ IOL = -2 mA
Output Impedance Z 25 95 Q
Pull-Up Resistance Rpu 120 500 kQ VIN = GND
Pull-Down Resistance Rpd 120 500 kQ VIN = VDD

Test Conditions unless otherwise stated: VCC = +5 £+ 0.25 VDC; TA = 0°C to 70°C; external load = 50 pF.

DSH-201722C
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3.2 CX20548 LSD Hardware Pins and Signals
3.2.1 General
3.2.1.1 Host Side Device (HSD) Interface (Through DIB)

The DIB interface signals are:

e DIB Positive (DIBP, pin 14); input/output

e DIB Negative (DIBN, pin 16); input/output
3.2.1.2 Power and Ground

The power and ground signals are:

e  Unregulated Power Output (PWR, pin 15)

e Regulated Digital Power Output (DVDD, pin 1)

e Regulated Analog Power Output (AVDD, pin 2)

e Analog Ground (PADDLE [AGND]); Analog ground
3.2.1.3 Telephone Line Interface

The telephone line interface signals are:

e RING AC Coupled (RAC, pin 4); input

e TIP AC Coupled (TAC, pin 5); input

e  Electronic Inductor Capacitor (EIC, pin 11)

e  Electronic Inductor Output (EIO, pin 10)

e Electronic Inductor Feedback (EIF, pin 9)

e Receive Analog Input (RXI, pin 6); input

e  Transmit Output (TXO, pin 8); output

e  Transmit Feedback (TXF, pin 7); input
3.21.4 Voltage References

There is one reference voltage pin:

e  Output Middle (Center) Reference Voltage (VC, pin 3); output for decoupling
3.21.5 General Purpose Input/Output

There is one unassigned general purpose input/output pin:

e  General Purpose Input/Output (GPIO, pin 13); input/output
3-8 Conexant Proprietary and Confidential Information DSH-201722C
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3.2.2

Pin Assignments and Signal Definitions

CX20548 LSD hardware interface signals are shown by major interface in Figure 3-3, are
shown by pin number in Figure 3-4, and are listed by pin number in Table 3-5.

Note:  Pin 17 is shown in Figure 3-3 to ensure that the PADDLE is considered when
laying out the printed circuit board. The PADDLE is the analog ground pin of
the CX20548 device and must be connected to LSD analog ground
(AGND_LSD) when the CX20548 is populated in a PCB.

CX20548 LSD hardware interface signals are defined in Table 3-6.
CX20548 LSD GPIO DC characteristics are specified in Table 3-7.
CX20548 LSD AVDD DC characteristics are specified in Table 3-8.

Figure 3-3. CX20548 LSD Hardware Interface Signals
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NOTES:
1. Consult applicable reference design for exact component
placement and values, and for layout guidelines.
2. The PADDLE (indicated as Pin 17) is the analog ground pin of the
CX20548 device and must be connected to LSD analog ground (AGND_LSD)
when the CX20548 is populated in a printed circuit board (PCB).
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Figure 3-4. CX20548 LSD 16-Pin QFN Pin Signals
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The PADDLE, a connective surface located on the bottom
of the package and referred to as pin 17, is connected
internally to analog ground (AGND).

Table 3-5. CX20548 LSD 16-Pin QFN Pin Signals

Pin Signal Label Pin Signal Label

1 DVDD 9 EIF

2 AVDD 10 EIO

3 VC 11 EIC

4 RAC 12 TEST
5 TAC 13 GPIO
6 RXI 14 DIBP
7 TXF 15 PWR
8 TXO 16 DIBN

17 PADDLE (AGND)

3-10 Conexant Proprietary and Confidential Information
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Table 3-6. CX20548 LSD Hardware Signal Definitions

Label | Pin | 1/0 | 1/0 Type Signal Name/Description
System Interface Signals

PWR 15 PWR PWR Unregulated Power Output. Unregulated power output from the internal
rectifier, connect to AGND_LSD through C870.

VC 3 REF REF Output Middle Reference Voltage. Connect to AGND_LSD through
C844, which must be placed close to pin 3. Use a short path and a wide
trace to AGND_LSD pin.

AVDD 2 PWR PWR Analog Power Output. Provides external connection point for
decoupling. (AVDD is routed internally to LSD analog circuits.). Connect
to AGND_LSD through C828. C828 must be placed close to pins 2.

DVDD 1 PWR PWR Digital Power Output. Provides external connection point for
decoupling. Connect to AGND_LSD through C830. Place C830 near
pin 1.

PADDLE | 17 AGND_LSD | AGND_LSD | Paddle Analog Ground. The conductive surface located on the bottom

(AGND) of the package and referred to as pin 17 is connected internally to device
analog ground. Connect to AGND_LSD.

DIB Interface Signals

DIBP 14 110 110 DIB Positive. Positive terminal of DIB, connect to secondary of DIB
transformer.

DIBN 16 110 110 DIB Negative. Negative terminal of DIB, connect to secondary of DIB
transformer.

TIP and RING Interface Signals

RAC 4 | la RING AC Coupled and TIP AC Coupled. Un-rectified voltage from

TAC 5 | a telephone line used to detect ring.

Connect RAC to the diode bridge AC node (RING) through R802
(connects to pin 4).

Connect TAC to the diode bridge AC node (TIP) through R804 (connects
to pin 5).

EIC 11 O Oa Electronic Inductor Capacitor. Electronic inductor filtering capacitor.
Connect to AGND_LSD through C858.

EIO 10 0 Oa Electronic Inductor Output. Calculated voltage is applied to this output
to control off-hook and DC VI mask operation. Connect to base of Q804.

EIF 9 | la Electronic Inductor Feedback. Connect to emitter of Q804 through
R826.

RXI 6 | la Receive Analog Input. Receiver operational amplifier inverting input.
AC coupled to the Bridge_CC node through R810 (connects to pin 6)
and C810 in series. R810 and C810 must be placed very close to pin 6.
The length of the PCB trace connecting R810 to the RXI pin must be
kept at an absolute minimum.

TXO 8 O Oa Transmit Output. Outputs transmit signal and impedance matching
signal; connect to base of transistor Q802.

TXF 7 | la Transmit Feedback. Connect to emitter of transistor Q802.

Not Used

GPIO | 1 1/0 1t/0t12 General Purpose I/0. Leave open if not used.

Notes:

1. 1/0 types™:

la Analog input
It Digital input*
Oa Analog output
Oot12 Digital output*
AGND_LSD Isolated LSD Analog Ground (isolated from the host system ground)
*See Section CX20548 LSD GPIO DC Electrical Characteristics (Table 3-7).
2. Refer to applicable reference design for exact component placement and values.
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Table 3-7. CX20548 LSD GPIO DC Electrical Characteristics

Parameter Symbol Min. Typ. Max. Units Test Conditions
Input Voltage VIN -0.30 - 3.465 \ DVDD = +3.465V
Input Voltage Low ViL - - 1.0 \%
Input Voltage High VIH 1.6 - - \Y
Output Voltage Low VoL 0 - 0.33 \Y
Output Voltage High VoH 2.97 - - \Y
Input Leakage Current - -10 - 10 A
Output Leakage Current (High Impedance) - -10 - 10 uA
GPIO Output Sink Current at 0.33 V maximum - 2.4 - - mA
GPIO Output Source Current at 2.97 V - 2.4 - - mA
minimum
GPIO Rise Time/Fall Time 20 100 ns

Test Conditions unless otherwise stated: DVDD = +3.3V +5%; TA = 0°C to 70°C; external load = 50 pF

Table 3-8. CX20548 LSD AVDD and DVDD DC Electrical Characteristics

PWR Input AVDD Output

DVDD Output

+3.3V<PWR<+45V +3.3V+5%

+3.0V £ 5%

PWR must be at least 100mV higher than AVDD.
See PWR, AVDD, and DVDD descriptions in Table 3-6.
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3.3

3.3.1

CX20452 Codec Hardware Interface Signals

CX20452 Codec Pin Assignments and Signal Definitions

The CX20452 Codec hardware interface signals for a typical speakerphone application
are shown in Figure 3-5.

The CX20452 Codec pin assignments are shown in Figure 3-6 and are listed in Table 3-9.

The CX20452 Codec hardware interface signals are described in Table 3-10.

Figure 3-5. CX20452 Codec Hardware Interface Signals
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Figure 3-6. CX20452 Codec 24-Pin QFN Pin Signals
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Table 3-9. CX20452 Codec 24-Pin QFN Pin Signals

Pin No. Signal Name Pin No. Signal Name
1 SLEEP 13 CNTRL_SIN
2 SPKR_OUT 14 CLKIN
3 POR 15 TXSIN
4 AVDD 16 SCK
5 AVSS 17 RXOUT
6 LINE_OUTP 18 STROBE
7 LINE_OUTM 19 RELAYA
8 VREF 20 VDD
9 VvC 21 VSUB
10 MIC_IN 22 VSS
11 LINE_IN 23 D_LPBK_BAR
12 VDD 24 NC
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Table 3-10. CX20452 Codec Hardware Signal Definitions

Signal Name Pin No. 110 Signal Description
Type
Power and Ground

VDD 12, 20 PWR Digital Power Supply. Connect to 3.3 V and to digital circuits power supply filter.

AVDD 4 PWR Analog Power Supply. Connect to 3.3 V and to analog circuits power supply filter.

VSS 22 GND Digital Ground. Connect to GND.

AVSS 5 AGND | Analog Ground. Connect to AGND.

Control

POR 3 IPU Power-On Reset In. Active low reset input. Connect to reset circuit and to
CX93021-2x RESET# pin.

D_LPBK_BAR 23 IPU Digital Loopback Control. Active low input asserted to loopback DAC to SINC.
Used for factory test only. Leave open for normal operation.

CX93021-2x Interface

CLKIN 14 IPD Clock Input. Connect to CX93021-2x IACLK pin.

SLEEP 1 IPD Sleep Control Input. Active low input asserted to power down the CX20452 Codec.
CX93021-2x IASLEEP pin.

RXOUT 17 0 Receive Data Serial Output. Connect to CX93021-2x SRIN pin.

TXSIN 15 IPD Transmit Data Serial Input. Connect to CX93021-2x SROUT pin.

SCK 16 (6] Shift Clock Output. Connect to CX93021-2x SRCLK pin.

STROBE 18 (6] Strobe Output. Connect to CX93021-2x SACLK pin.

CNTRL_SIN 13 IPD Control Input. Connect to CX93021-2x SRCTL pin.

Microphone and Speaker Interface

MIC_IN 10 1A Microphone Input. Single-ended analog data input from the microphone circuit.

SPKR_OUT 2 OA Analog Speaker Output. The SPKR_OUT analog output reflects the selected
analog signal. When the speaker is turned off, SPKR_OUT is clamped to the
voltage at the VC pin. The SPKR_OUT output can drive an impedance as low as
150 Q.

Line Interface (Not Used)

RELAYA 19 oD Relay A Control. Leave open.

LINE_OUTP 6 OA Line Output Plus. Single-ended analog data output. Leave open.

LINE_OUTM 7 OA Line Output Minus. Single-ended analog data output. Leave open.

LINE_IN 11 1A Line Input. Single-ended analog data input. Leave open.

Reference

VREF 8 OA Analog Reference Voltage. 0. 5 V nom. Connect to AGND through 10 pF
(polarized, + terminal to VREF) and 0.1 pyF (ceramic) in parallel. Position these
capacitors very close to the VREF pin. Use a short path and a wide trace to AGND
pin.

VC 9 OA Analog Reference Voltage. 1.5 V nom. Connect to AGND through 10 yF
(polarized, + terminal to VC) and 0.1 pF (ceramic) in parallel. Position these
capacitors very close to the VC pin. Use a short path and a wide trace to AGND pin.

VSUB 21 GND Digital Substrate Pin. Connect to AGND.

No Connect

NC 24 | — | No Internal Connection. Leave open.

Notes:

1. 1/0 types™:

| Digital Input: CMOS receiver, lpp = 130 kQ pull-down, lpy = 130 kQ pull-up
(0] Digital Output: CMOS driver, 2 mA, 120 Q

oD Digital Output: CMOS driver, open drain

1A Analog Input: Analog receiver

OA Analog Output: Analog driver

PWR Power

AGND  Analog ground

GND Digital ground

*See DC Electrical Characteristics (Table 3-11) and Analog Electrical Characteristics (Table 3-12).
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3.3.2

CX20452 Codec Electrical Characteristics

CX20452 Codec DC electrical characteristics are listed in Table 3-11.

CX20452 Codec analog electrical characteristics are listed in Table 3-12.

Table 3-11. CX20452 Codec DC Electrical Characteristics

Parameter Symbol Min Max Unit
Input high voltage \m 0.4* VDD VDD + 0.3 \%
Input low voltage Vi -0.3 0.2*VDD \%
Output high voltage Vou 0.8 * VDD VDD \
Output low voltage VoL — 0.4 \Y
Input leakage current Iin — 10 pA
Output leakage current lout — 10 pA
Notes:
Applies to types | and O unless otherwise indicated.
All voltages referenced to ground (VSS). Currents are positive when flowing into the device.

Table 3-12. CX20452 Codec Analog Electrical Characteristics

Parameter Symbol Min Typ. Max. Unit
DAC to Line Driver output at -10 dBm, 600 Q SNR — 72 — dB
DAC to Speaker Driver output at -10 dBm, 150 Q SNR — 72 — dB
Line input to ADC at —10 dBm SNR — 80 — dB
Input leakage current Iin — — +10 pA
Output leakage current lout — — +10 pA
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3.4 Operating Conditions, Absolute Maximum Ratings, and Power

Requirements

The CX93021-2x and CX20452 operating conditions are specified in Table 3-13.

The CX93021-2x and CX20452 absolute maximum ratings are listed in Table 3-14.

The CX93021-2x current and power requirements are listed in Table 3-15.

The CX20452 current and power requirements are listed in Table 3-16.

Table 3-13. CX93021-2x Modem and CX20452 Codec Operating Conditions

Parameter Symbol Limits Units
CX93021-2x Supply Voltage VCC +4.75 to +5.25 vDC
CX20452 Digital Supply Voltage vDD +3.0to +3.6 vDC
CX20452 Analog Supply Voltage AVDD +3.0 to +3.6 vDC
Operating Ambient Temperature Ta 0to +70 °C
Note: Voltages referenced to ground (VSS).
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Table 3-14. Absolute Maximum Ratings

Parameter | Symbol Limits Units
Common
Storage Temperature Range TSTG -55 to +125 °C
Relative humidity HgreL Up to 90% non-
condensing, or a wet
bulb temperature up to
35 °C, whichever is less.
CX93021-2x Modem
CX93021-2x VCC Supply Voltage VCC -0.5t0 +6.0 VvDC
Input Voltage Vin -0.5to VDD + 0.5 vDC
Voltage Applied to Outputs in High Viz -0.5t0 +5.5 VDC
Impedance (Off) State
DC Input Clamp Current Ik +20 mA
DC Output Clamp Current lok +20 mA
Static Discharge Voltage (25°C) Vesp +2500 VDC
Latch-up Current (25°C) ltric +400 mA
CX20452 Codec

Analog Supply Voltage (+3.3 V operation) AVDD -0.3to +4.6 \Y
Digital Supply Voltage (+3.3 V operation) VvDD -0.3 to +4.6 \%
Digital Input Voltage ViN —0.3to (VDD + 0.3) \%
Analog Input Voltage ViN —0.3 to + (AVDD + 0.3) \%
DC Input Clamp Current li +10 mA
DC Output Clamp Current lok +10 mA
Static Discharge Voltage (25°C) Vesp +2500 \%
Latch-up Current (25°C) ItriG +150 mA

Handling CMOS Devices

The device contains circuitry to protect the inputs against damage due to high static
voltages. However, it is advised that normal precautions be taken to avoid application of
any voltage higher than maximum rated voltage.

An unterminated input can acquire unpredictable voltages through coupling with stray
capacitance and internal cross talk. Both power dissipation and device noise immunity
degrades. Therefore, all inputs should be connected to an appropriate supply voltage.

Input signals should never exceed the voltage range from -0.5V to (VDD + 0.5) V. This
prevents forward biasing the input protection diodes and possibly entering a latch up

mode due to high current transients.
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Table 3-15. CX93021-2x Current and Power Requirements

Typical Maximum Typical Maximum
Mode Current Current Power Power
(mA) (mA) (mW) (mW)
Normal Mode: On-hook, Idle, waiting for ring 71 72 355 378
Normal Mode: Off-hook, normal data connection 82 83 410 434
Idle Mode 13 14 65 74
Sleep Mode 13 14 65 74
Deep Sleep Mode 5 6 25 32
Stop Mode 3 4 15 21
Notes:
1. Test conditions: VCC = +5.0V for typical values; VCC = +5.25V for maximum values.
2. Ptyp = Ityp * 5.0V; Pmax = Imax * 5.25V.
3. Input Ripple < 0.1 Vpeak-peak.
Table 3-16. CX20452 Codec Current Requirements
Typical Maximum Typical Maximum
Mode Current Current Power Power
(ityp) (Imax) (Ptyp) (Pmax)
VDD
Operating 0.5 mA 1.65 mW
Sleep <0.3 pA 1 uW
AVDD
Operating 2.7 mA 8.9 mW
Sleep 0.6 pA 1.98 uW
Notes:
1. Test conditions: VDD = AVDD = +3.3V for typical values; VDD = AVDD = +3.6V for maximum values.
2. Input Ripple < 0.1 Vpeak-peak.
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3.5 Crystal and Clock Specifications

Crystal specifications are listed in Table 3-17. Clock specifications are listed in

Table 3-18.

Table 3-17. Crystal Specifications

Characteristic Value

Frequency 28.224 or 27.000 MHz nominal
Calibration Tolerance +50 ppm at 25°C (CL =16.5and 19.5 pF)
Frequency Stability vs. Temperature +35 ppm (0°C to 70°C)
Frequency Stability vs. Aging 120 ppm/5 years
Oscillation Mode Fundamental
Calibration Mode Parallel resonant
Load Capacitance, CL 18 pF nom.
Shunt Capacitance, CO 7 pF max.
Series Resistance, R4 35-60 Q max. @20 nW drive level
Drive Level 100 pW correlation; 500 yW max.
Operating Temperature 0°Cto 70°C
Storage Temperature —40°C to 85°C

Table 3-18. Clock Specifications

Characteristic Value
Type Square wave
Frequency 28.224 or 27.000 MHz nominal
Level 3.3 Vp-pt 0.3V zero offset
Duty Cycle 50+10 %
Stability +50 ppm
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4. Package Dimensions

The 36-pin QFN package dimensions are shown in Figure 4-1.
The 24-pin QFN package dimensions are shown in Figure 4-2.
The 16-pin QFN package dimensions are shown in Figure 4-3.
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Figure 4-1. Package Dimensions for 36-Pin QFN
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Figure 4-2. Package Dimensions for 24-Pin QFN
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Figure 4-3. Package Dimensions for 16-Pin QFN
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5. Recommended QFN Surface Mount Land Pattern

The recommended surface mount land patterns based on the IPC-SM-782 standard for
board layout are shown in Figure 5-1 for the 36-pin QFN, Figure 5-2 for the 24-pin QFN,
and Figure 5-3 for the 16-pin QFN.

Figure 5-1. Recommended Surface Mount Land Pattern for 36-Pin QFN
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Figure 5-2. Recommended Surface Mount Land Pattern for 24-Pin QFN
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Figure 5-3. Recommended Surface Mount Land Pattern for 16-Pin QFN
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