RICHTEK

RT9119

Dual Channel Digital Audio System with EQ and Frequency

DRC Control

General Description

The RT9119 is a high efficiency, 1°S-input, stereo
channel audio power amplifier delivering 2x20W into 8W
BTL speaker loads. It can deliver over 90% power
efficiency and eliminate the need for heat-sink.

The built-inant-pop f uncti ons can
pop noise under all kind of scenarios. Built-in protection
circuits can provide over-temperature, over-current,
over-voltage, DC and under-voltage protections and
report error status.

The RT9119 is an %S device receiving all clocks from
external sources. It can support both master and slave
mode with wide input sampling rate from 8kHz to 96kHz.
A fully programmable data path routes these channels
to the internal speaker drivers.

The RT9119 features three band DRC and flexible
multi-band biquads for anti-clipping, power limiting, and
speaker equalization.

Features

9 Wide Input Supply Range : 8V to 26.4V
I 2x20W at into SWBTL at 20V

I 2x9W at into 8SWBTL at 12V

9 Support Stereo Channels Output

r elaSERING Frequency, from Bklig tg gokHz

1 Built-In Anti-Pop Function for BTL BD
Modulations

9 36 Programmable Biquads for Speaker
Equalization

9 Programmable Coefficients for DRC Filters and
Supporting Multi-Compression Ratios

9 Built-In DC Blocking Filters

9 Protection Features : UVLO, OVP, OCP, OTP and
DCP

9 Filter-Less Application

1 VQFN-28L Thermally-Enhanced Package

I RoHS Compliant and Halogen Free

Applications

1 LCD-TV

1 Monitors

1 Home Audio

I Amusement Equipment

9 Electronic Music Equipment

Simplified Application Circuit

33V 8V1026.4V
? ?

DVDD PVDDL/PVDDR
» MCLK BSTPL [—
Digital » SCLK VOUTPL
Audio » LRCK LC
Interface » SDI Filter
. DO VOUTNL
BSTNL —]
RT9119
I2C » SDA
Control » SCL
BSTPR _”_1
VOUTTPR -
Control {_ > PWDNN Le }:E[]
Ut Filter
nputs {4 RESETB VOUTTNR
«— FAULTB BSTNR —D—T
— » A SEL

Copyright © 2018 Richtek Technology Corporation. All rights reserved. RICHTEK

is a registered trademark of Richtek Technology Corporation.

DS9119-00 December 2018

www.richtek.com
1



RT9119

RICHTEK

Ordering Information

RT9119 i

Note :
Richtek products

0 RoHS compliant and compatible with the current

Package Type

QV : VQFN-28L 4x5 (V-Type)

Lead Plating System
G : Green (Halogen Free and Pb Free)

are :

requirements of IPC/JEDEC J-STD-020.

U Suitable for use in SnPb or Pb-free soldering processes.

Marking Information

A9=YM
DNN

A9=: Product Code

YMDNN : Date Code

Functional Pin Description

Pin Configuration

(TOP VIEW)
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VQFN-28L 4x5

Pin No. Pin Name 10 Pin Function
1 SDI DI |12S data input.
2 SDO DO | I2S data output.
3 RESETB DI | Reset, low active.
4 LRCK DI |12S L/R clock input.
5 SCLK DI | 12S bit clock input.
6 MCLK DI | Master clock input.
7 DVSS P | Ground for digital circuits.
8 VR_DIG P | 1.8V digital supply voltage generated by internal LDO.
9 DVvDD P | 3.3V power supply for I/0O and HP.
10 AVSS P | Ground for analog circuits.
11 AVCC P | 26.4V power supply for analog circuits.
12 GVvDD P | Internal power supply generated by LDO.
13 VR_ANA P | Analog reference voltage.
14 BSTPR P | Bootstrap supply for VOUTPR.
15 VOUTPR AO | Positive output of RCH.
16 PVDDR P |26.4V power supply for RCH.
17 VOUTNR AO | Negative output of RCH.
18 BSTNR P | Bootstrap supply of VOUTNR.
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Pin No. Pin Name 10 Pin Function
19 BSTNL P | Bootstrap supply of VOUTNL.
20 VOUTNL AO | Negative output of LCH.

21 PVDDL P |26.4V power supply for LCH.
22 VOUTPL AO | Positive output of LCH.
23 BSTPL P Bootstrap supply for VOUTPL.
24 PWDNN DI | Power down pin, low active.
25 FAULTB DO | Faultindicator (low active).
26 A _SEL DI | Slave address selection.
27 SDA DIO |I%C data input/output.
28 SCL DI | I2C clock input.

(Expos?egd Pad) PVSS P | Ground.
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Functional Block Diagram
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Operation

Error Reporting

The FAULTB pin is error report output pin. Any fault
will pull FAULTB to low. This pin is open-drain
configuration, need pull-up resistor.

Clock Detection

The RT9119 can accept SCLK to be as 32fs, 48fs and
64fs and support only a 1xfs LRCK. The internal
oscillator will check MCLK or SCLK input constantly. If
clock is lost, the RT9119 will mute and shutdown the
power stage automatically.

Volume Control

The RT9119 have master volume MS_VOL and each
channel volume CH1 VOL, CH2_VOL control. The
step of each volume is 0.0625dB per step, from 24dB
to mute. CH1 and CH2 also have each mute control,
CH1_MUTE and CH2_MUTE.

Built-In Anti-POP Function

An internal soft-start function controls the Duty ramp-
up rate of the output PWM voltage to minimize the
POP noise during start-up. Similarly, when power
shut-down, the duty also ramp-down to eliminate the

POP noise. This function also acts when the PWDNN
pin turns-ON/OFF.

Over-Current Protection

The RT9119 provides OCP function to prevent the
device from damages during overload or short-circuit
conditions. The current are detected by an internal
sensing circuit. Once overload happens, the OCP
function is designed to operate in auto-recovery mode
by default. Or can choose the latch mode.

Under-Voltage Protection

The RT9119 monitors the voltage on PVDD voltage
threshold. When the voltage on PVDDL/R pin falls
below the under-voltage threshold, 6.5V (typ.), the
UVP circuit turns off the output immediately. Or the
latch mode can be configured to use.

Over-Voltage Protection

The RT9119 monitors the voltage on PVDD voltage
threshold. When the voltage on PVDDL/R pin rise
behind the over-voltage threshold, 30V, the OVP
circuit turns off the output immediately and operates in
cycle by cycle auto-recovery mode. Or the latch mode
can be configured to use.
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Over-Temperature Protection

The over-temperature protection function will turn off
the power MOSFET when the junction temperature
exceeds 150°C. Once the junction temperature cools
down by approximately 30°C, the regulator will
automatically resume operation. Or the latch mode
can be configured to use.
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