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STA515W

40-volt, 3-amp, quad power half bridge

Features

m Multipower BCD technology
Low input/output pulse width distortion

m 200 mQ Ryson complementary DMOS output
stage

m CMOS-compatible logic inputs
m  Thermal protection

m  Thermal warning output

m Undervoltage protection

m  Short-circuit protection

Description

The STA515W is a monolithic quad half-bridge
stage in Multipower BCD Technology. The device
can be used as a dual bridge or reconfigured, by
connecting pin CONFIG to pins VDD, as a single
bridge with double-current capability.

The device is designed, particularly, to be the
output stage of a stereo all-digital high-efficiency
amplifier. It is capable of delivering 10 W x

PowerSS0O36 package
with exposed pad down

4 channels into 4-Q loads with 10% THD at
Ve = 18 V in single-ended configuration.

It can also deliver 20 W + 20 W into 8-Q loads
with 10% THD at Vg = 18 V in BTL configuration
or, in single parallel BTL configuration, 40 W into
a 8-Q load with 10% THD at Vo =26 V.

The input pins have a threshold proportional to
the voltage on pin VL.

The STA515W comes in a 36-pin PowerSSO
package with exposed pad down (EPD).

Table 1. Device summary
Order code Ambient temp. range Package Packaging
STA515W 0to70°C PowerSSO36 EPD Tube
STA515W13TR 0to70°C PowerSSO36 EPD Tape and reel
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1 Introduction

Figure 1.

STA515W circuit for quad single-ended amplifiers
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Pin description

Figure 2. Pin out

L 1]
GNDSUB [|1 36 1 VCCSIG
OUT2B []2 351 VCCSIG
OUT2B []3 34 1 VSS
VCC2B [ 4 331 Vss
GND2B [|5 32 1 IN2B
GND2A []6 31 1 IN2A
VCC2A 7 STA515W 30— 1B
OUT2A [|8 29 1 IN1A
OUT2A [9 28 1 THWARN
OUT1B [ 10 27 [ FAULT
OUT1B [ 11 26 [ TRISTATE
vceiB [ 12 25 1 PWRDN
GND1B [ 13 24 1 CONFIG
GND1A [ 14 231 VL
VCC1A [ 15 22 ] VDD
OUTIA [ 16 211 VDD
OUTIA [ 17 20 1 GNDREG
NC. 18 19 [J GNDCLEAN
[ ]
Table 2. Pin list
Pin Name Type Description
1 GNDSUB PWR Substrate ground
2,3 ouT2B 0] Output half bridge 2B
4 VCC2B PWR Positive supply
5 GND2B PWR Negative supply
6 GND2A PWR Negative supply
7 VCC2A PWR Positive supply
8,9 OUT2A O Output half bridge 2A
10,11 |OUT1B (0] Output half bridge 1B
12 VCC1B PWR Positive supply
13 GND1B PWR Negative supply
14 GND1A PWR Negative supply
15 VCC1A PWR Positive supply
16,17 |OUT1A (0] Output half bridge 1A
18 N.C. - No internal connection
19 GNDCLEAN PWR Logical ground
20 GNDREG PWR Ground for regulator Vpp
21,22 |VDD PWR 5-V regulator referred to ground
23 VL PWR High logical state setting voltage, V|
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Pin description STA515W

Table 2. Pin list

Pin Name Type Description

Configuration pin:
0: normal operation
24 CONFIG |
1: bridges in parallel, see Parallel-output and high-current
operation on page 9

Stand-by pin:
25 PWRDN | 0: low-power mode
1: normal operation
Hi-Z pin:
26 TRISTATE I 0: all power amplifier outputs in high-impedance state

1: normal operation

Fault pin advisor (open-drain device, needs pull-up resistor):

27 FAULT O 0: fault detected (short circuit or thermal, for example)
1: normal operation

Thermal-warning advisor (open-drain device, needs pull-up
resistor):

28 THWARN © 0: temperature of the IC >130 °C
1: normal operation

29 INTA | Input of half bridge 1A

30 IN1B | Input of half bridge 1B

31 IN2A | Input of half bridge 2A

32 IN2B | Input of half bridge 2B

33,34 |VSS PWR 5-V regulator referred to +V¢¢

35,36 |VCCSIG PWR Signal positive supply
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Electrical characteristics

3 Electrical characteristics

Table 3. Absolute maximum ratings

Symbol Parameter Value Unit
Vee DC supply voltage (Pins 4, 7, 12, 15) 40 \Y,
Vmax Maximum voltage on pins 23 to 32 5.5 \'
TOp Operating temperature range 0to 70 °C
Piot Power dissipation (Tcase = 70 °C) 21 w
Tstg: Tj | Storage and junction temperature -40 to 150 °C
Table 4. Recommended operating conditions

Symbol Parameter Min Typ Max | Unit
Vee DC supply voltage (Pins 4, 7, 12, 15) 10 - 36 \

Vi Input logic reference 2.7 3.3 5.0 \
Tamb Ambient temperature 0 - 70 °C
Table 5. Thermal data

Symbol Parameter Min Typ Max | Unit
Ticase Thermal resistance junction to case (thermal pad) - - 1.5 °C/W
Tisp Thermal shut-down junction temperature - 150 - °C
Twarn Thermal warning temperature - 130 - °C
thsD Thermal shut-down hysteresis - 25 - °C

Unless otherwise stated, the test conditions for Table 6 below are V| =3.3V, Vg =30V,
RL=8Q, fgyw =384 kHz and T, =25 °C

Table 6. Electrical characteristics
Symbol Parameter Test conditions Min Typ Max | Unit
Power P-channel/N-channel
R lyg=1A - 200 270 mQ
dsON | MOSFET Ryson dd
Power P-channel/N-channel
lass leakage ldss Vec=35V i i 50 MA
Power P-channel R
9N matching ason lag =1A 95 i i %
Power N-channel R
9 matching aeon lag =1A 9 i i %
Dt_s Low current dead time (static) |see Figure 3 - 10 20 ns
IYI Doc ID 11079 Rev 2 5/14
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Table 6. Electrical characteristics (continued)
Symbol Parameter Test conditions Min Typ Max | Unit
. : L=22uH, C=470nF
Dt_d '('gggacn‘:g;a”t dead time RL=8Q ljg=3.0A |- - 50 ns
Y see Figure 4
tq oN Turn-on delay time Resistive load - - 100 ns
t4 oFF Turn-off delay time Resistive load - - 100 ns
i Rise time ReS|st.|ve load - - 25 ns
see Figure 3
t Fall time RGSISt.Ne load - - 25 ns
see Figure 3
Vee Supply operating voltage - 10 - 36 \'%
Vv Half-bridge input, low level i i Vi/2- Vv
IN-Low | yoltage 300 mV
Vi e Half-bridge input, high level i Vi/2+ | Vv
IN-High | yoltage 300 mV
lIN-H High level input current Vin=VL - 1 - HA
lIN-L Low level input current Viy=03V - 1 - HA
High level PWRDN pin input
IPWRDN-H cu?rent P P V|_ =33V - 35 - ].lA
Low logical state voltage
Viow (pins PWRDN, TRISTATE) V=33V - - 0.8 \Y
(seeTable 7)
High logical state voltage
VHigh (pins PWRDN, TRISTATE) V =33V 1.7 - - \Y
(seeTable 7)
lvce- Supply current from Vg in B i i
PWRDN power down VPWRDN =0V 3 mA
Output current on pins
lFaULT FAULT, THWARN with fault Vpin=3.3V - 1 - mA
condition
Supply current from Vg in
lvce-Hiz 3_;:2% ce VirisTatE =0V - 22 - mA
Input pulse width
Supply current from Vg in = 50% duty,
lvee operation (both channels switching frequency |- 50 - mA
switching) =384 kHz,
no LC filters
Overcurrent protection
locp threshold Isc (short circuit - 3 6 - A
current limit)
Undervoltage protection i i i
Vuve threshold / v
tow_min | Output minimum pulse width No load 70 - 150 ns
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Electrical characteristics

Table 7. Threshold switching voltage variation with voltage on pin VL
Voltage on pin VL, V| Vi ow max VHigH mMin Unit
2.7 0.7 1.5 \

3.3 0.8 1.7 \
5.0 0.85 1.85 \%
Table 8. Logic truth table
Pi Inputs as per Figure 4 Transistors as per Figure 4
n Output mode
TRISTATE | Ny INXB Q1 Q2 Q3 Q4
0 X X Off Off Off Off Hi Z
1 0 0 Off Off On On Dump
1 0 1 Off On On Off Negative
1 1 0 On Off Off On Positive
1 1 1 On On Off Off Not used
Test circuits
Figure 3. Test circuit
OouTxY
Vee
(3/4)Vee
Low current dead time = MAX(DTr,DTf)
(1/2)Vee
i A
(1/4)Vee
+Vee \
t
Duty cycle = 50% DTr DTt
UL B
OuUTxY R 8Q
INXY ————
_| vdc = Vce/2
gnd
¢ DO03AU1458
Figure 4. Current dead time test circuit
High Current Dead time for Bridge application = ABS(DTout(A)-DTin(A))+ABS(DTOUT(B)-DTin(B))
+Vee
Duty cycle=A J DTout(A) E Duty cycle=B
4o T IS
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OUTA Rload=8Q ouTB
INA —»—| LYY Y 1 DAAS —= INB
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Duty cycle A and B: Fixed to have DC output current of 4.5A in the direction shown in figure DO3AU1517
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Applications information

The STA515W is a dual channel H-bridge that can deliver 20 W per channel into 8 Q with
10% THD at V¢ = 18 V with high efficiency.

The STA515W converts both DDX and binary-logic-controlled PWM signals into audio
power at the load. It includes a logic interface, integrated bridge drivers, high efficiency
MOSFET outputs and thermal and short-circuit protection circuitry.

In DDX mode, two logic-level signals per channel are used to control the high-speed
MOSFET switches which drive the speaker load in a bridge configuration, according to the
damped ternary modulation operation.

In binary mode, both full-bridge and half-bridge modes are supported.
The STA515W includes overcurrent and thermal protection as well as an undervoltage
lockout with automatic recovery. A thermal warning status is also provided.

Figure 5. Block diagram for DDX or binary modes

INL[1,2] OUTPL
INR[1,2] Logie helf)t id
, ; -bridge
interface OUTNL
VL and
decode
PWRDN
TRISTATE
TPR
Right ou
! H-bridge
FAULT P.rote_ctlon OUTNR
THWARN circuit
Regulators
Figure 6. Block diagram for binary half-bridge mode
INL[1,2] LeftA 1 outpL
Logic bridge
INR[1,2] interface
VL and LeftB 1 ouTaL
PWRDN decode bridge
TRISTATE Y
19
TPR
bridge ou
FAULT Protection
THWARN circuit i
RightB- 1 ouTnR
bridge
Regulators

Logic interface and decode

The STA515W power outputs are controlled using one or two logic-level timing signals. In
order to provide a proper logic interface, pin VL must operate at the same voltage as the
DDX control logic supply.
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Protection circuits

The STA515W includes protection circuitry for overcurrent and thermal overload conditions.
A thermal warning pin (THWARN) is activated low (open-drain MOSFET) when the IC
temperature exceeds 130 °C, which is in advance of the thermal shutdown protection. When
a fault condition is detected an internal fault signal acts to immediately disable the output
power MOSFETS, placing both H-bridges in the high-impedance state. At the same time an
open-drain MOSFET connected to pin FAULT is switched on.

There are two possible modes subsequent to activating a fault:

e  Shutdown mode:
with pins FAULT (with pull-up resistor) and TRISTATE independent, an activated fault
disables the device, signalling low at pin FAULT.
The device may subsequently be reset to normal operation by toggling pin TRISTATE
from high to low and back to high using an external logic signal.

e  Automatic recovery mode:
This is shown in the applications circuit in Figure 7 and Figure 7 on page 10.
Pins FAULT and TRISTATE are shorted together and connected to a time constant
circuit comprising R59 and C58.
An activated fault forces a reset on pin TRISTATE causing normal operation to resume
following a delay determined by the time constant of the circuit.
If the fault condition is still present, the circuit operation continues, repeating until the
fault condition is removed.
An increase in the time constant of the circuit produces a longer recovery interval.

Care must be taken in the overall system design so as not to exceed the protection
thresholds under normal operation.

Power outputs

The STA515W power and output pins are duplicated to provide a low-impedance path for
the device bridged outputs. All duplicated power, ground and output pins must be connected
for proper operation.

Pins PWRDN or TRISTATE should be used to set all MOSFETS to the high-impedance
state during power-up and until the logic power supply, VL, has settled.

Parallel-output and high-current operation

When using DDX mode, the STA515W outputs can be connected in parallel to increase the
output current capability. In this configuration the device can provide 40 W into 8 Q.

This mode of operation is enabled with pin CONFIG connected to VDD. The inputs must be
combined to give INLA = INLB and INRA = INRB, then the corresponding outputs can be
shorted together to give OUTLA = OUTLB and OUTRA = OUTRB.

Output filter

A passive 2nd-order filter is used on the STA515W power outputs to reconstruct an analog
audio signal. The system performance can be significantly affected by the output filter
design and choice of passive components.

Filter designs for 4-Q and 8-Q loads are shown in the applications circuits of Figure 1 on
page 2 for the half-bridge mode, and Figure 7 and Figure 8 on page 10 for the full bridge.
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Applications circuits

Figure 7 below shows a typical full-bridge circuit for supplying 20 W + 20 W into 8-Q

speakers with 10% THD at Voo =18 V.

Figure 7. Typical stereo full-bridge configuration for 20 + 20 W
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Figure 8 below shows a single-BTL configuration capable of supplying 40 W into a 4-Q load
at 10% THD with Vo = 19 V. This result was obtained with peak power for <1 s using the
STA308+STA515W+STA50X demo board. A PWM modulator as driver is required.

Figure 8. Typical single-BTL configuration for 40 W
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Package mechanical data

The STA515W comes in a 36-pin PowerSSO package with exposed pad down (EPD).

Figure 9 below shows the package outline and Table 9 gives the dimensions.

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

Table 9. PowerSS036 EPD dimensions
Dimensions in mm Dimensions in inches
Symbol
Min Typ Max Min Typ Max

A 215 - 2.47 0.085 - 0.097
A2 2.15 - 2.40 0.085 - 0.094

al 0.00 - 0.10 0.000 - 0.004

b 0.18 - 0.36 0.007 - 0.014

c 0.23 - 0.32 0.009 - 0.013

D 10.10 - 10.50 0.398 - 0.413

E 7.40 - 7.60 0.291 - 0.299

e - 0.5 - - 0.020 -

e3 - 8.5 - - 0.335 -

F - 2.3 - - 0.091 -

G - - 0.10 - - 0.004

H 10.10 - 10.50 0.398 - 0.413

h - - 0.40 - - 0.016

k 0 - 8 degrees 0 - 8 degrees
L 0.60 - 1.00 0.024 - 0.039

M - 4.30 - - 0.169 -

N - - 10 degrees |- - 10 degrees
(0] - 1.20 - - 0.047 -

Q - 0.80 - - 0.031 -

S - 2.90 - - 0.114 -

T - 3.65 - - 0.144 -

U - 1.00 - - 0.039 -

X 410 - 4.70 0.161 - 0.185

Y 6.50 - 7.10 0.256 - 0.280
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Package mechanical data STA515W

BOTTOM VIEW
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Revision history

Table 10. Document revision history
Date Revision Changes
Nov-2004 1 Initial release.
Added order code STA515W13TR
Modified Figure 1 on page 2
Reconstructed pin list in Table 2 on page 3 with information from
27-Apr-2010 2 former table 3 Functional pin status

Updated Viow and Vhigh spec in Table 6 on page 5
Modified Figure 3 and Figure 4 on page 7
Updated applications circuits in Figure 7 and Figure 8 on page 10
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2010 STMicroelectronics - All rights reserved
STMicroelectronics group of companies
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