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100-W STEREO DIGITAL AMPLIFIER POWER STAGE CONTROLLER

FEATURES APPLICATIONS

® AV Receivers

High Power DVD Receivers
Power Amplifiers

Home Theater

Dual H-Bridge Driver Device (Stereo Driver)

°
2x100W (RMS) at 6 Q (BTL) Using Appropriate °
MOSFETs
°
°

4X40W (RMS) at 4 Q (Single-Ended Output)

THD+N < 0.09% (100 W) When Using
Recommended Design DESCRIPTION

Half-Bridge Independent Control

Subwoofer Driver

The TAS5182 device is a high-performance, stereo true

Glueless Interface to TAS50XX Digital Audio digital audio amplifier (TDAA) power stage controller. It is
PWM Processors designed to drive a discrete bridge-tied-load (BTL)

o MOSFET output stage at up to 100 W per channel at 6 Q.

3.3-V Digital Interface The TAS5182 device, incorporating TI's Equibit™
Supports Overcurrent and Overtemperature technology, is used in conjunction with a digital audio
Protection for External MOSFETSs PWM processor (TAS50XX) and two discrete MOSFET
H-bridges (4 MOSFETs per H-Bridge) to deliver

® Integrated Current, Temperature, and Voltage high-power, true digital audio amplification. The efficiency
Supply Protection System of this digital amplifier can be greater than 90%, reducing

: ) : the size of both the power supplies and heat sinks needed.
Low Profile 56-Terminal TSSOP SMD Package The TAS5182 device accepts a stereo PWM 3.3-V input,

RESET and SHUTDOWN 1/O and it controls the switching of the discrete H-bridges.

Typical TDAA Stereo Audio System Using TAS5182 H-Bridge Driver
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When used with the TAS50XX PWM processor, system performance of less than 0.09% THD at 100 W is attainable.
Overcurrent, overtemperature, and undervoltage protections are built into the TAS5182 device, safeguarding the H-bridge
and speakers against output short-circuit conditions, overtemperature conditions, and other fault conditions that could
damage the system.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments
semiconductor products and disclaimers thereto appears at the end of this data sheet.

Equibit is a trademark of Texas Instruments.

PRODUCT PREVIEW information concerns products in the formative or design Copyright 00 2002, Texas Instruments Incorporated
phase of development. Characteristic data and other specifications are design

goals. Texas Instruments reserves the right to change or discontinue these

products without notice.
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ORDERING INFORMATION

TA PACKAGE
0°Cto 70°C TAS5182DCA
—40°C to 85°C TAS5182IDCA

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (Tp) unless otherwise noted(1)

These devices have limited built-in ESD protection. The
leads should be shorted together or the device placed in
conductive foam during storage or handling to prevent
electrostatic damage to the MOS gates.

TAS5182
GVpp to GVgg -03Vto1l5V
Supply voltage range
DVpp to DVgg -0.3Vto3.6V

AP, AM, BP, BM, CP, CM, DP, DM

-0.3VtoDVpp + 0.3V

RESET, SHUTDOWN

-0.3VtoDVpp + 0.3V

BST_A, BST_B,BST_C, BST_D to GVgg TBD V
Switching frequency 1500 kHz
Operating junction temperature range, T 150°C

Storage temperature range, Tstqg

—65°C to 150°C

(1) 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.

RECOMMENDED OPERATING CONDITIONS

MIN  NOM MAX | UNIT
GVpp to GVss 7.2 12 15 \Y
Supply voltage range DVDD 0 DVsS 3.0 33 36 v
ELECTRICAL CHARACTERISTICS
Tc =25°C, DVpp = 3.3V, GVpp =12V, Frequency = 384 kHz
PARAMETER | TEST CONDITIONS MIN  TYP MAX| UNIT

INPUT TEMINALS: AM, AP, BM, BP, CM, CP, DM, DP

VIH High input voltage 2 \%
VL Low input voltage 0.8 \%
R| Input resistance 50 kQ
Rdtp Dead time resistor range 0 100 kQ
INPUT TEMINAL: RESET_X

VIH RESET High input voltage 2 \%
VIL RESET Low input voltage 0.8 \%
GATE DRIVE OUTPUT: GHS_A, GHS_B, GHS_C, GHS_D, GLS_A, GLS_B, GLS_C, GLS_D

Rgd Gate drive output impedance 3 Q
loso Source current, peak Vo=20V 1.2 A
losi Sink current, peak Vo=20V 1.6 A
BST DIODE

\Z Forward current voltage drop Ig =100 mA 2 \%
SUPPLY CURRENTS

IDVDD Operating supply current No load on gate drive output mA
IDVDDQ Quiescent supply current No switching mA
IGvDD Operating supply current No load on gate drive output 15 mA
IGvDDQ Quiescent supply current No switching 2 mA
VOLTAGE PROTECTION

Vuvp,G Under voltage protection limit, GVpp | | 7.2 | \%
CURRENT PROTECTION (VDS SENSING)

VDStrip Drain-source voltage protection limit | See Calculation of Overcurrent Resistor Values | 0.8 | \%
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SWITCHING CHARACTERISTICS
Tc =25°C, DVpp =3.3V, GVpp = 12V

PARAMETER TEST CONDITIONS MIN  NOM MAX| UNIT
TIMING, OUTPUT TERMINALS
fop Operating frequency 1500 | kHz
tpd, If-0 Positive input falling to GHS_x falling CL=1nF 45 ns
tpd,Ir—0 Positive input rising to GLS_x falling CL=1nF 45 ns
tdtp Dead time programming range(1) 100| ns
tGDr Rise time, gate drive output (0.5 to 3.0 V) CL=1nF 4.5 ns
tGDE Fall time, gate drive output CL=1nF 7 ns
TIMING, PROTECTION, AND CONTROL
tpd,R-SD  Delay, RESET low to SHUTDOWN high 20 ns
tpd,R-LH Delay, RESET low to GDL_x high 45 ns
tpd,R—OP  Delay, RESET high to operation state 50 ns
tpd,E-L Delay, error event to all gates low 180 ns
tpd,E—-SD  Delay, error event to SHUTDOWN low 170 ns

(1) Dead time programming definition: Adjustable delay from AP (BP, CP, or DP) rising edge to GHS_A (GHS_B, GHS_C, or GHS_D) rising edge,
and AM (BM, CM, or DM) rising edge to GLS_A (GLS_B, GLS_C, or GLS_D) rising edge.
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PIN ASSIGNMENTS

DCA PACKAGE

PRODUCT PREVIEW

(TOP VIEW)

NC |:I: 1OI_ _____ - 56 GVSS

NC |:I: 2 | | 55 GVDD

DVpp [ [ ]3| Isa [ T JGLS_A
DVgs [ [ |4 | l'ss [ T ]SLS_A
NC [ [ ]s | : s2 | | JSHS_A
DTC_HS [T |6 | 51 [T JGHS_A
pTC_Ls [ [ |7 : 150 [ T ]BST_A
oc [ ]s |49 | T ]DHS_A

| _

VRFILT [ [ o | lag | | JGLS B
AP [T ]1o | | 47 SLS B

AM [T u | :46 [ T ]SHS_B
RESET AB [ [ |12 : 145 [ [ ]GHS_B
BM [ |13 |44 | [ ]1BST_B
BP [ |14 : |43 | [ ]DHS_B

CcP [[]1s | la2 | T JGLS_C

cM 1 ] | lar [ T]sLs c
RESET CD [ [ |17 | :40 [ T JSHS C
DM [ [ |18 | (30 [TJGHs.C

DP [ 19 | |s [ T1BST C
SHUTDOWN [ |20 | |37 [ T JDHS_C
ERRO [ [ |21 | |36 | T JGLS_D
ERRL [ [ |22 | :35 [T ]SLS D
LOW/HIZ [ |23 | E [ T JSHS_ D
DVss [ 1 |24 | |3 [ JoHs D

NC [ ]2s : |32 [ L ]BST D
NC [ |26 | |31 | [ ]DHS_D

NC [ [Joro a0 [ T ]Gvpp

TEMP [ ] 28 29 [ 1 1GVss

NC — No internal connection
Exposed pad size is 106 x 204 mils

Terminal Functions

TERMINAL
NAME NO. 1/0 DESCRIPTION
AM 11 | PWM input signal (negative), half-bridge A
AP 10 | PWM input signal (positive), half-bridge A
BM 13 | PWM input signal (negative), half-bridge B
BP 14 | PWM input signal (positive), half-bridge B
BST_A 50 | High-side bootstrap supply (BST), external capacitor to SHS_A required
BST_B 44 | High-side bootstrap supply (BST), external capacitor to SHS_B required
BST_C 38 | High-side bootstrap supply (BST), external capacitor to SHS_C required
BST_D 32 | High-side bootstrap supply (BST), external capacitor to SHS_D required
CM 16 | PWM input signal (negative), half-bridge C
CP 15 | PWM input signal (positive), half-bridge C
DM 18 | PWM input signal (negative), half-bridge D
DP 19 | PWM input signal (positive), half-bridge D
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Terminal Functions (continued)
TERMINAL
NAME NO. /10 DESCRIPTION
DHS_A 49 | High-side drain connection, used for high-side Vpg sensing
DHS_B 43 | High-side drain connection, used for high-side Vpg sensing
DHS_C 37 | High-side drain connection, used for high-side Vpg sensing
DHS_D 31 | High-side drain connection, used for high-side Vpg sensing
DTC_HS 6 | High-side dead-time programming, external resistor to DVgg required
DTC_LS 7 | Low-side dead-time programming, external resistor to DVgg required
DVpDp 3 P | Logic supply voltage
DVgs 4,24 P | Digital ground, reference for input signals
ERRO 21 O | Logic output, signals chip operation mode/state. This output is open drain with internal pullup resistor.
ERR1 22 O | Logic output, signals chip operation mode/state. This output is open drain with internal pullup resistor.
GHS_A 51 O | Gate drive output for high-side MOSFET, half-bridge A
GHS_B 45 O | Gate drive output for high-side MOSFET, half-bridge B
GHS_C 39 O | Gate drive output for high-side MOSFET, half-bridge C
GHS_D 33 O | Gate drive output for high-side MOSFET, half-bridge D
GLS_A 54 O | Gate drive output for low-side MOSFET, half-bridge A
GLS_B 48 O | Gate drive output for low-side MOSFET, half-bridge B
GLS_C 42 O | Gate drive output for low-side MOSFET, half-bridge C
GLS_D 36 O | Gate drive output for low-side MOSFET, half-bridge D
GVpD 30, 55 P | Gate drive voltage supply terminal
GVss 29, 56 P | Gate drive voltage supply ground return
LOW/HIZ 23 | Logic signal that determines the drive output state during a reset. When RESET_AB or RESET_CD is low,
LOWI/HIZ = 1 indicates that the outputs are low impedance
LOWT/HIZ = 0 indicates that the outputs are high impedance
NC 1,2,5, Not connected. Terminals 1, 2, 5, 25, and 26 may be connected to DVgg. Do not connect terminal 27 to
25-27 DVss.
ocC 8 | Overcurrent trip value programming, external resistors to DVgg and VRFILT are required
RESET_AB 12 | Reset signal half-bridge A and B, active low
RESET_CD 17 | Reset signal half-bridge C and D, active low
SHUTDOWN 20 O | Error/warning report indicator. This output is open drain with internal pull-up resistor.
SHS_A 52 | High-side source connection, used as BST floating ground (and high-side Vpg sensing)
SHS B 46 | High-side source connection, used as BST floating ground (and high-side Vpg sensing)
SHS C 40 | High-side source connection, used as BST floating ground (and high-side Vpg sensing)
SHS D 34 | High-side source connection, used as BST floating ground (and high-side Vpg sensing)
SLS_A 53 | Source connection low-side MOSFET, ground return terminal, half-bridge A
SLS_B a7 | Source connection low-side MOSFET, ground return terminal, half-bridge B
SLS_C 41 | Source connection low-side MOSFET, ground return terminal, half-bridge C
SLS_D 35 | Source connection low-side MOSFET, ground return terminal, half-bridge D
TEMP 28 | External temperature sensing connection
VRFILT 9 | Bandgap reference = 1.8 V. Capacitor must be connected from VRFILT to DVsgs.
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FUNCTIONAL BLOCK DIAGRAM
rr————™——/™—"™"m"""""—""""""""="="=""=—"="""—""™" 'i
LOW/HIZ| |
. . . | SHUTDOWN
ocC |—>— Protection Circuitry > Status | ZRRO
TEMP |'—P— 1 ERR1
| A :
|
Bandgap | | v
VRFILT ||—> Reference A — Half-Bridge Driver i | { VDD
<
prc Hsb————— ' | L a— L
DTC_LS '—\" | HS }—! DHS_A
| > Gate F— cHs_A
ap ) N | Timing Drive —l—l SHS_A
t Receiver " and I
AM : | Control s I evpp
' J »| Gate —l—| GLS_A
Drive
SLS A
I 1 |17
r !y | T ——————= |
RESET_AB | * B — Half-Bridge Driver | |
| ' —N—l—l GVpD
| o—|—| BST B
: | HS —I—= DHS_B
> Gate —|—I GHS_B
| | o Drive
BP |~ = pwm | Timing —:—| SHS_B
. d
Receiver " an
BM: —» Control LS } || GVpD
»| cae |1 jGisB
: R Drive _|_| SLS B
| . ___ . = _ I :
| — o |
| C — Half-Bridge Driver ) ‘ l | GVbp
| > 0—|—= BST_C
| » .
DHS_C
HS
: | > Gate —I—l GHS_C
. Drive
CcP [ » PWM > Tlérlr:]lcrj\g —:—| SHS_C
cM F |, | Receiver Control Ls —l—{ GVpp
| » G N
> ate GLS_C
: =|i Drive | | sLs ¢
I
r | === —————— |
RESET_CD || * D — Half-Bridge Driver ‘ l || GVDD
| o—|—| BST_D
| HS -+ bhs_p
| | > Gate }— GHs D
D.:'r S I | Timing Drive —l—| SHS_D
| || Receiver || 50, |
DM ' | > LS — GVDD
— »| Gate —l—1 GLS_D
DVDD=_ B Drive —|—1| SLS_D
obvgsf - T T |
L____________________________________—_| GVss
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TIMING DIAGRAMS

AP_S:'—L f
_

\

. * —
—D: le— tpa(i-0) I H—P:— tdtp

R

GLS_A 7![ 7Il i llk /—

I
tdtp —¢——» —’! [¢— tpd(ir-0)
Figure 1. PWM Input to Gate Drive Output Timing (Same for A, B, C, and D Half-Bridge Drivers)

RESET —\:\—

I
tpd(R-SD) —I‘—’:

SHUTDOWN 7'(

Figure 2. RESET to SHUTDOWN Propagation Delay

RESET 7|Z
I

lﬁ— tpd(R-OP) —bi

GHS_A
GLS A

Figure 3. RESET to Gate Drive Output Propagation Delay (Same for Half-Bridge A, B, C, and D)
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TYPICAL APPLICATION CONNECTION DIAGRAM (BRIDGE-TIED-LOAD CONFIGURATION)

55 49
Srﬁ/tg O—E GVpD DHS_A
30 51
Supply GVbp GHS_A
56 | oy =] 52
29 SS SHS A,
= GVss GLS_A
10 50 T
PWM_AP_L m AP BST A — i IIT—o—O
PWM_AM_L AM 50 = +
12— SLS_A
VALID L 13 RESET_AB
H-Bridge
PWM_BP_L BM | I
_BP_| 1 LOAD Supply
PWM_BM_L BP 47
TAS50XX 5 5Ls B .
PWM_AP R cr TAS5182 . |44 [ a
PWM_AM_R 7 CcM J_ = 1 1y
VALID_R RESET_CD 48 |
18 GLS_B
PWM_BP_R DM — |46
19 SHS B
PWM_BM_R DP — 1 45
2!l GHS_B
RESET SHUTDOWN DHS B 43
_—————— — ”n _|
O—— ERRO
To UP 2| ——
O—— ERR1 37
DHS_C
—|39
23 GHs_C o
DVDDO—6 LOW/HIZ SHS_C
—WA——| DTC_HS oLs cl#?
—NVW—— DTC_LS — J_
|
BST C L IIT—«—O
= +
41 -
oc SLs.C
E:l H-Bridge
VRFILT LOAD Supply
35
SLS_ D
.
41bvgg BsT D32 I 5 _|__0_O
24 DVss J_ =
Digital 3 36
1gital
Sug I DVpD GLS_ D 24
pply SHS_D
28 —133
TEMP
GHS D57
DHS_D
= NTC 11
NC
ne |2
ne 2
ne |28
ne 128

NOTE: Recommended power MOSFETs
(2) International Rectifier IRFIZ24N (8 places)
(2) TBD




*5‘ TEXAS
INSTRUMENTS

www.ti.com

SLES045 — JUNE 2002

TYPICAL APPLICATION CONNECTION DIAGRAM (SINGLE-ENDED CONFIGURATION)

Gate 55

WWe:
Supply 30
56
29
P —— 10
PWM_AP_L
- 11
PWM_BP_L
VALID_L 12
TASS50XX  VALID R
PWM_BP_R 13
14
PWM_AP_R
—— ———RESETT 15
PWM_AP_L
- 16
PWM_BP_L
TASSOXX AHID-L _:|:>E
VALID_R H
18
PWM_BP_R "
PWM_AP_R
20
RESET
P —— 21
O——
To UP 22
[@
23
6
— N N—
7
*——A—-]
4
24
Digital 3
Supply
28
= NTC

GVpp
GVpp
GVss
GVss

AP
AM

RESET_AB

BM
BP

TAS5182
CP
CM

RESET_CD

DM
DP

SHUTDOWN

ERRO
ERR1

LOW/HIZ
DTC_HS
DTC_LS

ocC

VRFILT

DVss
DVss

DVpp

TEMP

DHS_A
GHS_A
SHS_A
GLS_A

BST_A

SLS_A

SLS B

BST_B

GLS B
SHS_B
GHS_B
DHS_B

DHS_C
GHS_C
SHS_C
GLS C

BST_C

SLS_C

SLS D

BST_D

GLS D
SHS_D
GHS_D
DHS_D

NC
NC
NC
NC
NC

49

e} H-Bridge

51
52 Lo4
54 4

s
T,

T Supply

50
L
47
1
4 4L
1 TOL :
48 ‘r“4
46 e
45 ro4t§i I
43 . o
* HB%&e
Supply
+
37 &

NOTE: Recommended power MOSFETs

(2) International Rectifier IRFIZ24N (8 places)

[E——
42 P ,_|
\—o

j—‘ o
38 AR
41 =

L
35

L
32 - :F_
L TOL ;
36 be
34 e
33 i 1
31 F_l * H-Bridge

- & Supply

(1
2
5
25
26
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FUNCTIONAL DESCRIPTION

Power Stage Protection

The TAS5182 device provides overcurrent,
overtemperature, and undervoltage protection for the
MOSFET power stage.

Overcurrent Protection (OCP)

To protect the power stage from damage due to high
currents, a Vpg sensing system is implemented in the
TAS5182 device. Based on Rpgpn) of the power
MOSFETs and the maximum allowed Ips, a voltage
threshold can be calculated which, when exceeded,
triggers the protection latch, causing the SHUTDOWN
terminal to go low. This voltage threshold is resistor
programmable. See application section Calculation of
Overcurrent Resistor Values for more details.

Overtemperature Protection (OTP)

The TAS5182 device has a temperature protection system
that uses an external negative temperature coefficient
(NTC) resistor as a temperature sensor. See application
section Overtemperature Programming Circuit for
implementation details.

Undervoltage Protection (UVP)

To protect the power output stage during startup,
shutdown and other possible undervoltage conditions, the
TAS5182 device provides power stage undervoltage
protection by driving its outputs low whenever GVpp is
under 7 V. With the TAS5182 outputs driven low, the
MOSFETSs go to a high-impedance state.

Control Terminals

The TAS5182 device provides input control terminals to
reset each audio channel and also to control the electrical
characteristics of the MOSFET output power stage.

Channel Reset

The reset function enables operation after power up,
re-enables operation after an error event, and disables the
MOSFET output stage switching during power down and
mute. The falling edge of RESET_AB (left audio channel)
or RESET_CD (right audio channel) causes the TAS5182
device to reset. Normal operation is resumed when the
reset signals go high.

MOSFET Output Reset Control

The LOWI/HIZ control terminal selects whether the
MOSFET output stage goes into a high-impedance (HI-Z)
state or LOW-LOW state when RESET_AB or
RESET_CD is enabled. In the high-impedance state, the
low-side and high-side MOSFETs are turned off causing
no current flow through the MOSFETs. This effectively
disconnects the load from the power supply rail. In the
LOW-LOW state, the low-side MOSFETs are turned on,
while the high-side MOSFETs are turned off. This causes
a low or ground signal to be output to the load.

Status Terminals

The TAS5182 device provides output status terminals to
report overcurrent, overtemperature, and undervoltage
warnings and errors.

Shutdown Indicator

The SHUTDOWN terminal indicates an error event has
occurred such as overcurrent, overtemperature, or
undervoltage. The SHUTDOWN terminal is pulled high
when RESET_AB or RESET_CD is asserted. ERRO and
ERR1 terminals along with the SHUTDOWN terminal
indicate the type of warnings and errors. Note that
SHUTDOWN is an open-drain signal. See Table 1 for a
functional description of these signals.

Table 1. TAS5182 Status Signals

ERRO ERR1 | SHUTDOWN

DESCRIPTION

0 Multiple errors (TAS5182 gate outputs low, MOSFET outputs HI-Z)

Not valid

Overtemperature error (TAS5182 gate outputs low, MOSFET outputs HI-Z)

Overtemperature warning (normal operation)

Overcurrent error (TAS5182 gate outputs low, MOSFET outputs HI-Z)

Not valid

GVpp undervoltage error (TAS5182 gate outputs low, MOSFET outputs HI-Z)

PlRP|P|IP|O|J|O|O|O
PlIP|O|O|FR|FL|O|O
Rrlolr|o|lr|lo]|r

Normal operation

10
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TAS5182 Power Up and Reset

After power up all gate drive outputs are held low (i.e., the
error latch is set). Normal operation can be initiated by
toggling RESET_AB and/or RESET_CD from a low state
to a high state. If no errors are present, then the TAS5182
device is ready to accept audio inputs.

TAS5182 Reset and Error Timing

The TAS5182 device provides two output control
configurations for reset and error situations. In a BTL
system configuraton, the MOSFET outputs must be
grounded before resuming normal operation. This enables
the bootstrap capacitors to charge. In a single-ended
system configuration, the MOSFET outputs must be
brought to a high-impedance state before resuming
normal operation. This helps reduce pops in the single-
ended ac-coupled system.

Reset and Error Timing (BTL System)
When using this device in the BTL configuration, it is

Error Event | | (

advisable to bring the MOSFET outputs to a low-low
(ground) state when reset (RESET_AB or RESET_CD) is
asserted. Figure 4 shows the timing that occurs in this
configuration. This feature is enabled by connecting the
LOWI/HIZ terminal to DVpp.

When an error event occurs (see Table 1), and following
propogation delay tyqe-sp), the TAS5182 device pulls the
SHUTDOWN sigal low. The falling edge of SHUTDOWN
forces the MOSFET outputs into a high-impedance state.
The SHUTDOWN signal is usually connected to the
RESET terminal of the TAS50XX PWM controller. After
some delay, the controller then asserts the TAS5182
RESET terminal low. The falling edge of RESET forces the
MOSFET ouputs to ground potential (this event also brings
the SHUTDOWN signal high). This allows the bootstrap
capacitors to charge through the grounded MOSFET
outputs. When RESET is pulled high, the system resumes
normal operation.

tpd(E-SD)

SHUTDOWN

-

/////ﬂ;;;-SD)

RESET
tpd(E-L)

| (( |

\tpd(R-LH)

\tpd(R-OP)

LOWI/HIZ = High

\

TgStSHiZ Normal Operation All Gate Outputs Low | HS Gate Low, LS Gate High | Normal Operation |
utputs
MOSFET Normal Operation | HIZ | Low-Low | Normal Operation |
Outputs

Figure 4. Reset and Error Timing (BTL System)

Reset and Error Timing (Single-Ended System)

When using this device in the single-ended configuration,
it is advisable to bring the MOSFET outputs to a high-
impedance state when reset (RESET_AB or RESET_CD)
is asserted. Figure 5 shows the timing that occurs in this
configuration. This feature is enabled by connecting the
LOWI/HIZ terminal to DVggs.

When an error event occurs (see Table 1), and following
propogation delay a, the TAS5182 device pulls the

SHUTDOWN signal low. The falling edge of SHUTDOWN
forces the MOSFET outputs into a high-impedance state.
The SHUTDOWN signal is usually connected to the
RESET terminal of the TAS50XX PWM controller. The
MOSFET outputs remain in a high-impedance allowing the
dc-blocking output capacitors to remain charged thereby
reducing the possibility of pops. When RESET is pulled
high, the system resumes normal operation.

11
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Error Event

[ ] y
Nﬁ—sm

SHUTDOWN |

RESET
tpd(E-L)

| ( |

\tpd(R-OP)

LOW/HIZ = low

\

TAS5182

Runnin |
Outputs 9

All Gate Outputs Low

| Running |

MOSFET

Runnin |
Outputs 9

HI-Z | Running |

Figure 5. Reset and Error Timing (Single-Ended System)

Calculation of Overcurrent Resistor Values

The output current flows through internal resistance
Rps(on) of the external MOSFETs, which creates voltage
drop Vps. The overcurrent detector senses this voltage to
trigger an error event. To set this overcurrent limit (Ips),
equation (1) can be used as an approximation. The exact
current limit depends on parasitics from the PCB layout,
resistance of the MOSFET at the operation temperature,
and the configuration of the H-bridge output stage.

R2

__R2 1)
(RL + R2)

X V =040 X R

RFILT ps(on) X 'ps
Where R1+ R2>10kQ

VReLT=1.8V (15%)

Vbs = Ibs * Rps(on)

Vos =0.40 x Vpg
Maximum current from terminal 9 (Vggt) =
1.8 V/10 kQ =180 pA

TAS5182

©

VRFILT
R1

Voc oC

R2

Figure 6. Overcurrent Programming Circuit

Overtemperature Programming Circuit

The TAS5182 device features a temperature protection
system that uses an external negative temperature
coefficient (NTC) resistor as a temperature sensor.
Figure 7 shows a typical application.

DVpp Supply TAS5182
3! bvpD
R1
28
TEMP
R(NTC)
DVSS

Figure 7. Temperature Sensing Circuit

The temperature protection system has two trigger limits:
OT warning and OT error. OT warning occurs when the
voltage at the TEMP terminal is approximately 36% of
DVpp. OT error occurs when the voltage at the TEMP
terminal is approximately 23% of DVpp. OT warning is
decoded when ERRO = 0, ERR1 = 1, and
SHUTDOWN = 1. OT error is decoded when ERRO = 0,
ERR1 =1, and SHUTDOWN = 0. The user for a particular
application determines the values of R1and Ryt¢. Typical
values are R1 = 10 kQ and Ryt = 47 kQ.
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DCA (R-PDSO-G56) PowerPad PLASTIC SMALL-OUTLINE PACKAGE

(TR TR H }
e 1 g e
] L
IJ 0,15 NOM
j | m

Gage Plane i

13,90 0°-8°

ﬁ \—
NUOOOOOOOOOOOOOOOOOOOOOOOUOl _+  seating Plane w S\ \\ J\_

% \
\\
1,20 MAX \ 0,05 MIN —T ' ~[0,10 | N

Heat Slug

4073305/C 08/96

NOTES:A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Thermally enhanced molded plastic package with a exposed heat slug (HSL) on bottom.

PowerPad is a trademark of Texas Instruments Incorporated.
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