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ROHM Datasheet

SEMICONDUCTOR

Middle Power Class-D Speaker Amplifier series “ Pb }%,

15W+15W “Free RoHS
Class D Speaker Amplifier for Digital Input

BD5452AMUV
@General Description @Key Specifications
BD5452AMUYV is a Class D Speaker Amplifier designed B Supply voltage: 10V to 18V
for Flat-panel TVs in particular for space-saving and B Speaker output power: 15W+15W
low-power consumption, delivers an output power of (VCC=16V, RL=8%, Power Limit=0ff)
15W+15W. This IC employs state-of-the-art Bipolar, m Total harmonic distortion: 0.08%(Po=4.5W)
CMOS, and DMOS (BCD) process technology. With this B Crosstalk: 80dB(Typ.)
technology, the IC can achieve high efficiency. In ® PSRR: 65dB(Typ.)
addition, the IC is packaged in a compact reverse heat ® Output noise voltage: 100 ¢ Vrms(Typ.)
radiation type power package to achieve low power ® Standby current: 100pA (Typ.)
consumptlon and low hea? generation and eliminates B Operating temperature range: 95°C to 485°C
necessity of external heat-sink up to a total output power
of 30W. This product satisfies both needs for drastic
- : : @Package(s) W(Typ.) x D(Typ.) x H(Max.)
downsizing, low-profile structures and many function,
WnSIZing, Jow Protiie STuciy y tunet VQFN032V5050 5.00mm x 5.00mm x 1.00mm

high quality playback of sound system.

@Fcatures

B This IC has one system of digital audio interface.(12S
format, SDATA: 16 / 20 / 24bit, LRCLK: 32kHz /
44.1kHz / 48kHz, BCLK: 64fs(fixed), MCLK: 256fs /
512fs)

B Low supply current at RESET mode.

B The decrease in sound quality because of the change
of the power supply voltage is prevented with the
feedback circuitry of the output. In addition, a low
noise and low distortion are achieved.

B Eliminate large electrolytic-capacitors for high

performance of Power Supply Rejection.

Power Limit Function. (at RL =8Q, 10W /5W /OFF)

Available for Monaural mode.

Within the wide range of the power supply voltage, it

is possible to operate in a single power supply. (10 to

18V)

B |t contributes to miniaturizing, making to the thin type,
and the power saving of the system by high efficiency

and low heat. ST on R

m  Eliminates pop noise generated when the power

supply goes on/off, or when the power supply is

suddenly shut off. High quality muting performance is

realized by using the soft-muting technology. ;I; ;I;
B This IC is a highly reliable design to which it has

various protection functions. (High temperature

VQFN032V5050

@ Typical Application Circuit

protection, under voltage protection, Output short a za z
protection, Output DC voltage protection and Clock 'g 'é 'g 'é
stop protection, (MCLK, BCLK, LRCLK) « - _ v < .

®  Small package (VQFN032V5050 package) rE 5 E g 5 g 5 3
contributes to reduction of PCB area. €5 & & & 8 5 B8 =

»
»
»
»
»
»
»
L

Digital Audio Source

@Applications T T b0
® Flat Panel TVs (LCD, Plasma), Home Audio, Desktop #=con bo |
PC, Amusement equipments, Electronic Music

equipments, etc.

Figure 1. Typical Application Circuit

OProduct structure : Silicon monolithic integrated circuit OThis product is not designed protection against radioactive rays
www.rohm.com
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BD5452AMUV DATASHEET

@Pin Configuration

(TOP VIEW)

VCCP2 VCCP2 ERROR CLKMOD PLIMT1 PLIMTO VCCP1 VCCP1

GNDP2 [2] anopi
e
I
I
I ©
outp [ © | outtp
=] | Nl
I
N | <
ouT2P | : [Z]ourp
I
I
GNDP2 : | [2] onoer
I
I
N | N
ouTN [ 8] : | [&] ourin
I
I
OUT2N | : [=]ourin
I
I
w | o
VCCA I : [2] anoa
L _____ a
MCLK Q [=] Fa
[r] [2] [o| [e] [s] [e] [7] [e]
SDATA BCLK LRCLK RSTX MUTEX REGG REG3  FILP
Figure 2. Pin Configuration
@Pin Description
Pin No. Symbol I/O Pin No. Symbol IO Pin No. Symbol IO Pin No. Symbol I/0
1 SDATA I 9 FILA @) 17 I 25 GNDP2 -
VCCP1
2 BCLK I 10 GNDA - 18 I 26 (@)
OUT2P
3 LRCLK I 11 0] 19 PLIMTO I 27 @)
OUTIN
4 RSTX I 12 (@) 20 PLIMTA I 28 GNDP2 -
5 MUTEX I 13 GNDP1 - 21 CLK_MOD I 29 (@)
OUT2N
6 REG_G 0] 14 0] 22 ERROR 0] 30 0]
OUT1P
7 REGS3 (@) 15 (@) 23 I 31 VCCA I
VCCP2
8 FILP 0] 16 GNDPH1 - 24 I 32 MCLK I
www.rohm.com
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BD5452AMUV

DATASHEET

@®Block Diagram

GNDP2
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ouT2P
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MCLK

VCCP2 VCCP2 ERROR CLKMOD PLIMT1 PLIMTO VCCP1 VCCP1
24| (23] |22 @ @ @ 18 17
~ To Control I/F S| anppt
SR L veer2 VCCP — | GNDP
. E Output Short Protection E .
) Driver E Output DC Voltage Protection E Driver 5
(=3} FET E High Temperature Protection ' FET — | OUT1IP
2P 5 ; 1P
E Under Voltage Protection E A
N E Over Voltage Protection ! = | ouTiP
+ | Clock Stop Protection E
Feedback > PWM < eedback

N o~

© Feedback 107 Modulator j<—Fﬁl’_Ie — ~| ouTIN
@ Driver T T T T Driver — | outin

FET FET
VCCA 2N X 8 Over 1N
Sampling Digital Filter
@14 a—g GNDA
? FILA
E—D .S I/F Control I/F REGG REG3 o | FlLA
FILP
1 2 3 4 5 6 7 8
SDATA BCLK LRCLK RSTX MUTEX REG.G REG3 FILP

Figure 3. Block Diagram
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BD5452AMUV

DATASHEET

@Absolute Maximum Ratings

Item Symbol Limit Unit Conditions
Supply voltage VCCmax -0.3 to 22 V Pin 17,18,23,24,31 X1 X2
Power dissipation Pd 3.26 W X3
4.56 W X4
Input voltage VIN -0.3to 4.5 V Pin 1to 5,191to0 21, 32
Terminal voltage 1 VPIN1 -0.31t07.0 \Y Pin 6,8,9
Terminal voltage 2 VPIN2 -0.3t0 4.5 Vv Pin 7
Terminal voltage 3 %5 VPIN3 -0.3 to 22 V Pin 11,12,14,15,26,27,29,30
Open-drain terminal voltage VERR -0.3 to 22 \ Pin 22
Operating temperature range Topr -25to +85 °C
Storage temperature range Tstg -55t0 +150 °C
Maximum junction temperature Tjmax +150 °C

21 The voltage that can be applied reference to GND (Pin 10, 13, 16, 25, 28).

%2 Do not, however exceed Pd and Tjmax=150°C.
X3 74.2mmx74.2mmx1.6mm, FR4, 4-layer glass epoxy board
(Top and bottom layer back copper foil size: 20.2mm?, 2nd and 3rd layer back copper foil size: 5505mm?)

Derating in done at 26.1mW/°C for operating above Ta=25°C. There are thermal via on the board.

%5 (Reference info.) It is confirmed to this terminal to be able to tolerate undershoot within the range of the following Figure 4

with ROHM evaluation board.

BOS452AMILNY Undershoot Tolerance Range

Under Shoot Peak Lewvel ()
|
(=]

-25
_3 o
-35 g
-4
0 2 4 6 8 10 12
Under Shoot Time (ns?
Figure 4. Undershoot Tolerance Range
@®Recommended Operating Rating
Item Symbol Limit Unit Conditions
Supply voltage Vce 10t0 18 \
3.6 Q Vcc=18V
Mini load i d Rt —
inimum load impedance 3.2 o Voo <16V
www.rohm.com
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BD5452AMUV

DATASHEET

@cElectrical Characteristics

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,

Output LC filter : L=10uH, C=0.1uF)

Limit

Item Symbol - Unit Pin Condition
Min | Typ | Max
Total circuit
Circuit current (Reset mode) ICC1 - 0.1 0.2 mA No load, RSTX=0V, MUTEX=0V
Circuit current (Mute mode) ICC2 - 15 25 mA No load, RSTX=3.3V, MUTEX=0V
Circuit current (Sampling mode) ICC3 - 50 80 mA No load, RSTX=3.3V, MUTEX=3.3V
Open-drain terminal Low level voltage VERR - - 0.8 \% Pin22, lo=0.5mA
Regulator output voltage 1 VREGG | 4.7 | 5.0 5.3 \ Pin6
Regulator output voltage 2 VREG3 3.3 3.6 Vv Pin7
High level input voltage VIH - 3.3 \ Pin 1 to 5, 1921, 32
Low level input voltage VIL - 0.9 \ Pin1to 5, 19to 21, 32
Input current
. IIH 50 66 95 MA Pin 1to05,191t0 21, 32, VIN = 3.3V
(Input pull-down terminal)
Speaker Output
. Vee=16V, THD+n=10%,
Maximum output power 1 PO1 - 15 - w .
PLIMTO=L, PLIMT1=L 36
) Vce=16V, THD+n=10%,
Maximum output power 2 PO2 10 - - w .
PLIMTO=H, PLIMT1=L 36
) Vce=16V, THD+n=10%,
Maximum output power 3 PO3 5 - - w .
PLIMTO=H, PLIMT1=H 36
Voltage gaint GVa26 25 26 27 dB Po=1W, PLIMTO=L, PLIMT1=L 36
Voltage gain2 GV20 19 20 21 dB Po=1W, PLIMTO=H, PLIMT1=L %6
Voltage gain3 GV17 16 17 18 dB Po=1W, PLIMTO=H, PLIMT1=H X6
L . o Po=1W, BW=20 to 20kHz (AES17)
Total harmonic distortion1 THDA1 - 0.16 - Yo PLIMTO=H, PLIMT1=L 6
L . o Po=4.5W, BW=20 to 20kHz (AES17)
Total harmonic distortion2 THD2 - 0.08 - Yo PLIMTO=H, PLIMT1=L 36
L . o Po=1W, BW=20 to 20kHz (AES17)
Total harmonic distortion3 THD3 - 0.24 | 0.3 Yo VCC=15.7V, PLIMTO=H, PLIMT1=L 36
Po=1W, BW=IHF-A
Crosstalk CT 60 80 - dB .
PLIMTO=H, PLIMT1=L 36
Vripple=1Vrms, f=1kHz %6
PSRR PSRR | - | 65 | - | dB PP ’
(Sampling mode) PLIMTO=H, PLIMT1=L 36
Output noise voltage i -0odBFS, BW=IHF-A 36
(Sampling mode) VNO 100 | 200 | pVImS | o \vero 1 L IMT =L
fPWM1 - 256 - kHz | fs=32kHz %6
PWM sampling frequency fPWM2 - | 352.8 - kHz | fs=44.1kHz X6
fPWM3 - 384 - kHz | fs=48kHz X6

%6 These items show the typical performance of device and depend on board layout, parts, and power supply.
The standard value is in mounting device and parts on surface of ROHM'’s board directly.
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BD5452AMUV DATASHEET

@ Typical Performance Curves (Reference) (1/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,
Output LC filter : L=10uH, C=0.1uF)

0.16 80 ‘
RSTX=H
0.14 70 RL=8Q -
/ No signal /
0.12 > 60 /
- / MUTEX=H
0.10 ~ 50 -
T / T
50.08 540
S )
0.06 30
0.04 RSTX=MUTEX=L 20 MUTEX=L
RL=8Q
0.02 No signal 10
0.00 0
8 10 12 14 16 18 20 8 10 12 14 16 18 20
VCC [V] VCC V]
Figure 5. VCC vs. ICC Figure 6. VCC vs. ICC
100 25
RL=8 ¢
90 /
80 2.0
RL=6%Q
70 / ——
—_ RL=4Q 4Q
X 60 1.5
> <
S 50 Y
.0 O
2 40 10
"'LE .
30
20 0.5
10
0 ' 0.0
0 5 10 15 0 5 10 15
Output Power [W/CH] Output Power [W/CH]
Figure 7. Output Power vs. Efficiency Figure 8. Output Power vs. ICC
PLIMTO=L, PLIMT1=L PLIMTO=L, PLIMT1=L
www.rohm.com
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BD5452AMUV DATASHEET

@ Typical Performance Curves (Reference) (2/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,
Output LC filter : L=10uH, C=0.1uF)

VCC=12V : : : : : : VCC=12V
RL=8Q | - RL=8Q S
Po=1W : : : © Bms/div Po=1W : : : : : L

f =500H N N N N < . f =500H N N N N B

" _ i R . " z : ‘ 1 1 S

avae [0 LR D T

Speaker Output | || (| 1| | VUG pH T Speakerouput

MUTEX(5pin)

MUTEX(5pin) I 5V/div

Figure 9. Waveform of Soft Start Figure 10. Waveform of Soft Mute

20

RL=8Q ‘

RL=8Q \70=1sv
a

/ \/CCc=18V

15

<
@)
(@)
L
N
‘

THD+N=10% » /
VCC:W /

10 ;/ THP-+N=1% 1.5 /
4 A

0.5

N\
ICC[A]

Qutput Power [W/CH]

8 10 12 14 16 18 20 0 5 10 15 20
VCC [V] Output Power [W/CH]

Figure 11. VCC vs. Output Power % Figure 12. Output Power vs. ICC %
PLIMTO=L, PLIMT1=L PLIMTO=L, PLIMT1=L

X Dotted line means internal dissipation is over package power.
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BD5452AMUV DATASHEET

@ Typical Performance Curves (Reference) (3/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,
Output LC filter : L=10uH, C=0.1uF)

20 , , 3
RL=6(? RL=60 VCC=12V
25
15 THDN=10P » VCC=10V, /
. VCC=16
’ 2 /

ICC[A]

///' ,  [THD+Ni1% N ///'4:
?/ | AV/ VCC=18V

: 7

Qutput Power [W/CH]
=

0.5
0 0
8 10 12 14 16 18 20 0 5 10 15
VCC [V] Output Power [W/CH]
Figure 13. VCC vs. Output Power Figure 14. Output Power vs. ICC %
PLIMTO=L, PLIMT1=L PLIMTO=L, PLIMT1=L

X Dotted line means internal dissipation is over package power.

20 ,

I
RL=4Q
RL=4Q CC=10V

/ [ voctiav

25

N

THD+N=10% *

Output Power [W/CH]
)

o < 15 / / (V7aYa W13V}
' ‘ v 8 . / / ¢ \AYAYLoN
» P - //
L THDHN=1% ; | ‘,/
7 /CC=18\
5 /
0.5 /
0 0
8 10 12 14 16 18 20 0 2 4 6 8 10
VCC[V] Output Power [W/CH]
Figure 15. VCC vs. Output Power Figure 16. Output Power vs. ICC %
PLIMTO=L, PLIMT1=L PLIMTO=L, PLIMT1=L
¥ Dotted line means internal dissipation is over package power.
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BD5452AMUV

DATASHEET

@ Typical Performance Curves (Reference) (4/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,
Output LC filter : L=10uH, C=0.1uF)

0 30
LT T LI T
ouT1 Po=1W
20 |— ouT2 B.W. none
- OUT1
g(\)NSIgnal OUT? RL=8Q
.W. none o5
-40 RL=8Q
3 3
o, -60 =
[ & 20 0
o -80 Q N
2 % \
z L >
-100
PRt 15
-120
-140 10
10 100 1k 10k 100k 10 100 1k 10K 100k
Freq [HZ] Freq [Hz]
Figure 17. FFT of output noise voltage Figure 18. Freq vs. Voltage Gain
100 === ————— 10 1 s B 3
I R e — —H—-H I I 11 T 1 I [T I
— f=1kHz = — B.W. 20 to 20kHz — OUT | B.W. 20 to 20kHz
—  f=100Hz - AES17 — ouT2 — AES17
—  f=10kHz RL=8Q i T RL=8Q
10 f
1
= " =
&5 h &
T 1 z
Q 1 2 R
a 1 N . ~
| AN B 0.1 L
0.1 S g’
\\ / o7
Y i
W
0.01 0.01
0.01 0.1 1 10 10 100 1k 10k 100k
Po [W] Freq [Hz]
Figure 19. Po vs. THD+N Figure 20. Freq vs. THD+N
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BD5452AMUV

DATASHEET

@ Typical Performance Curves (Reference) (5/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,

Output LC filter : L=10uH, C=0.1uF)

0 0
R | AT 1] ]
-10 - OuUT2to OUT1 RL=8O -10 - OUT2to OUT1 —— RL=80Q
OUT1 to OUT2 a OUT1 to OUT2
20 20
-30 -30
g -40 g -40
5 50 T 50
B ?
(%} [%2]
S -60 = c% -60
70 = 70
- N — B
\\\_
™~
-80 -80 = 2
™ ] et il
~N ”_"5: —T
_90 \\\Mgh _90 P et
-100 -100
0.01 0.1 1 10 10 100 1k 10k 100k
Po [W] Freq [Hz]
Figure 21. Po vs. Crosstalk Figure 22. Freq vs. Crosstalk
0 30
T T AN ALLLAL
Po=1W
OUT1
-20 L ouT2 . ouT? B.W. none
No Signal RL=6Q
B.W. none o5
-40 RL=6Q
= T
B 60 i
‘s
E 32
2 -80 oy \\
2 2
A —H
-120
-140 10
10 100 1k 10k 100k 10 100 1k 10k 100k
Freq [Hz] Freq [Hz]
Figure 23. FFT of output noise voltage Figure 24. Freq vs. Voltage Gain
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BD5452AMUV DATASHEET

@ Typical Performance Curves (Reference) (6/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,
Output LC filter : L=10uH, C=0.1uF)

100 = = 10 ‘ o —
— f=1kHz = B.W. 20 to 20kHz = H R I —
—  f=100Hz = AES17 —  OUT1 T B.W. 20 to 20kHz
I~ f=10kHz RL=6Q - Oout2  — AES17
B | B 1 RL=6Q
10
1
FR ) S z
|:|O_: — \‘\ /', \\ |:IO_: _'_/ -‘\_;,-/"‘\
. 1N Y 0.1 ] kb\:tﬂ
\ 2 | g
0.1 N / X
0.01 0.01
0.01 0.1 1 10 100 10 100 1k 10k 100k
Po [W] Freq [Hz]
Figure 25. Po vs. THD+N Figure 26. Freq vs. THD+N
0 0
L T T MWTTT |
-10 —  OUT2to OUT1 —T— 0 -10 — OUT2to OUT1 —1— RL=6Q
OUT1 to OUT2 RL=6 OUT1 to OUT2
20 — 20 —
30 -30
g -40 g -40
S 50 5 50
S 00 I g 0
_ R _
70 70
\\\
- ™~ -
80 ~ 80 — —
\\\ Ll e
90 -90
-100 -100
0.01 0.1 1 10 100 10 100 1k 10k 100k
Po [W] Freq [Hz]
Figure 27. Po vs. Crosstalk Figure 28. Freq vs. Crosstalk
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BD5452AMUV

DATASHEET

@ Typical Performance Curves (Reference) (7/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,

Output LC filter : L=10uH, C=0.1uF)

100k

TSZ22111 - 15 - 001

0 30
[T 111 TTT TTIm TTImm 17
-20 [— ouT2 _ ouT? B.W. none
No Signal RL=4Q
B.W. none 25
-40 RL=4Q
> o
8 60 <
m S 20
L [0) PN
g 80 g
2 S \
100 T e L] 15
“W e
-120
-140 10
10 100 1k 10k 100k 10 100 1k 10k
Freq [Hz] Freq [Hz]
Figure 29. FFT of output noise voltage Figure 30. Freq vs. Voltage Gain
100 e 10 =—x T 1
e i e S SR ——— NE . — !
— f=1kHz 1 B.W. 20 to 20kH —  OUT1 [ B.W.20to 20kHz —/1
—  f=100Hz + AES17 — ouT2 - AES17
I  f=10kHz 7 RL=4Q I T RL=4Q
10 f
1
= = . I:IO—: | i
AR ~ \\' \\ 7 01 f//
‘\\‘ \ '
0.1 Do
J
0.01 0.01
0.01 0.1 1 10 100 10 100 1k 10k
Po [W] Freq [Hz]
Figure 31. Po vs. THD+N Figure 32. Freq vs. THD+N
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BD5452AMUV DATASHEET

@ Typical Performance Curves (Reference) (8/8)

(Unless otherwise specified Ta=25°C, Vcc=12V, f=1kHz, RL=8Q, RSTX=3.3V, MUTEX=3.3V, PLIMTO0=L, PLIMT1=L, fs=48kHz, MCLK=256fs,
Output LC filter : L=10uH, C=0.1uF)

0 0
AR | ] |1 ]
-10 = OUT2to OUTH RL=40O -10 — OUT2to OUT1 RL=4Q
OUT1 to OUT2 - OUT1 to OUT2
20 - 20 —
-30 -30
g -40 g -40
% 50 T 50
[} 1]
s - S .
S 60 = 3 60
-70 T L -70
\\\ \\\\ L
-80 P -80 I R = SN
\thx -
-90 hs 90
-100 -100
0.01 0.1 1 10 100 10 100 1k 10k 100k
Po [W] Freq [Hz]
Figure 33. Po vs. Crosstalk Figure 34. Freq vs. Crosstalk
20 l | |
B.W. 20 to 20kHz
AES17
= RL=8Q 26dk PC
% 15 | f=1kHZ y. Power Supply
S THD+N=1%
=
o
Q%_ / 20dB Audio Precision Ammeter
8 / 2s INPUT
S AP AUX-0025
E 5 1708 (passive fitter) BD5452AMUV Voltmeter
g % LC fiter |  |OUTPUT
Dummy Resister 7l7
(RL=4, 6 or 8Q)
0

8 10 12 14 16 18 20
VCC[V]

Figure 35. VCC vs. Maximum Output Power Figure 36. Audio Characteristics Measurement Environment
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BD5452AMUV

DATASHEET

@ About digital audio input

1) Input digital audio signal sampling frequency (fs) explanation

PWM sampling frequency, Soft-start, Soft-mute time, and the detection time of the DC voltage protection in
the speaker depends on sampling frequency (fs) of the digital audio input.

Sampling fre.qu.ency of the digital PWM sampling frequency Soft-start / Soft-mute time DC voltage protec.;tlonlln the
audio input (fs) (fpwm) speaker detection time
32kHz 256kHz 32msec. 1.02sec
44.1kHz 352.8kHz 23msec. 0.74sec
48kHz 384kHz 21.5msec. 0.68sec

2) Format of digital audio input

MCLK: It is System Clock input signal.
It will input LRCLK, BCLK, SDATA that synchronizes with this clock that are 256 times of sampling

frequency (256fs) or 512 times of sampling frequency (512fs).

LRCLK: It is L/R clock input signal.
It corresponds to 32kHz/44.1kHz/48kHz with that clock(fs) which are same to the sampling

frequency (fs). The data of a left channel and a right channel for one sample is input to
this section

BCLK: It is Bit Clock input signal.
It is used for the latch of data in every one bit by sampling frequency’s 64 times
sampling frequency (64fs).

SDATA: It is Data input signal.
It is amplitude data. The data length is different according to the resolution of the input
digital audio data. It corresponds to 16/ 20/ 24 bit.

3) 12S data format

LRCLK ] 1/64fs Lch | Rch
BCLK J'
SDATA u | Imse|22|21|20|19|1e|17|16||5|14|13I12|11||o|9|a|7|s|5|4|3|2|1'_54 | | | | | | | Imstizzlmlzul19I15|17|16|15|14|13|12|11|10|9Ial7|s|5|4|3|2|1l.54 | | | | | | | | | | ]
L I. N
I 32 clocks I 32 clocks I
Figure 37. 12S Data Format 64fs, 24bit Data
LRCLK Lch | Rch
BCLK ”HHUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUL
SOATA [ | [ psfeloef sl el e[l e [e [ e sTe[o ol eked TOT T T LT T T T T Iseoff el s il ol e [el el ele el ke TTTTTTTTTTTTTL]
Figure 38. I12S Data Format 64fs, 20bit Data
LRCLK Lch | Rch
BCLK
SOATA [ [ [ s sofef il o] felrles elelelihed TT LT QIO T QT LT T 10 b oo felofefelelocle b TOTTTOTTTLTTTILTTTIL]

Fiaure 39. I12S Data Format 64fs. 16bit Data

The Low section of LRCLK becomes Lch, the High section of LRCLK becomes Rch.
After changing LRCLK, second bit becomes MSB.

TSZ02201-0V1VOE954520-1-2
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BD5452AMUV

DATASHEET

4) Audio Interface format and timing
Recommended timing and operating conditions(MCLK, BCLK, LRCLK and SDATA)

1/§MCLK
MCLK X / \
1/fLRCLK
LRCLK X / \
1/fBCLK
BCLK X / \
Figure 40. Clock timing
LRCLK
tSU,LR
I
BCLK
tSU; SD tHD: SD
A
SDATA ><_
Figure 41. Audio Interface timing
Limit
No. Parameter Symbol MCLK=256fs MCLK=512fs Unit
Min. Max. Min. Max.
1 MCLK frequency fMCLK 8.192 12.288 16.384 24.576 MHz
2 LRCLK frequency fLRCLK 32 48 32 48 kHz
3 BCLK frequency fBCLK 2.048 3.072 2.048 3.072 MHz
4 Setup time, LRCLK3%7 tSU;LR 20 - 20 - ns
5 Hold time, LRCLK%7 tHD;LR 20 - 20 — ns
6 Setup time, SDATA tSU;SD 20 - 20 — ns
7 Hold time, SDATA tHD;SD 20 — 20 — ns
8 MCLK, DYTY dMCLK 40 60 40 60 %
9 LRCLK, DYTY dLRCLK 40 60 40 60 %
10 BCLK, DUTY dBCLK 40 60 40 60 %

27 This regulation is to keep rising edge of LRCK and rising edge of BCLK from overlapping.
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BD5452AMUV DATASHEET

@Timing Chart

1) Power supply start-up sequence

i 4
zgg; ((3;‘7‘":‘; - } DPower up VCCA, VGCP1, VCCP2 simultaneously.
, lopin
VCCP2 (23, 24pin)
> t
A
REG_G
REG_.G (6pin)
REG3 (7pin)
FILA (9pin) REG 3
FILP (8pin) FILA
FILP
» t
. A With Vec>10V, waiting time unnecessary.
RSTX (4pin) —>
(@ Set RSTX to High
after power up.
» t
MCLK (32pin) 4
SDATA(1pin) @ Digital audio data communication.
BCLK(2pin)
LRCLK(3pin) ” ” ” “ “ “ ” “
» t
—p le—
With Vce>10V, there are no problem sending digital
audio data at RSTX=L.
MUTEX (5pin) A
@ After RSTX=L—H wait more than
More than 20msec 20msec to MUTEX=L—H
» t
Soft-start
A 21.5msec(fs=48kHz)
- /\ /\ /\ /\ /\ {\ /\ /\

Figure 42. Power supply start-up sequence
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BD5452AMUV DATASHEET

2) Power supply shut-down sequence

@ Power down VCCA, VCCPT1,
VCCP2, simultaneously.

VGCA (31pin) 4
VCCP1 (17, 18pin)
VCCP2 (23, 24pin)
>t
A
REG_G
REG.G (6pin)
REG3  (7pin) REG_3
FILA  (9pin)
FILP (8pin) FILA
FILP
» t
RSTX (4pin) 4
@Set] RSTX to Low
> ot
(@After stopping speaker output,
MCLK (32pin) turn off the transmission of digital audio|signal.
SDATA(1pin)
BCLK(2pin)
e »  t
— «—
With Vcc > 10V, there are no problem
MUTEX (5pin) 4 sending digital audio data even by RSTX=L
(MSet MUTEX to Low.
>t
Soft-mute
A 21.5msec(fs=48kHz)
Speaker output

Figure 43. Power supply shut-down sequence
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BD5452AMUV DATASHEET

3) About changing audio signal

The output PWM frequency of BD5452AMUV becomes the frequency of eight times of the sampling frequency fs.
Therefore output PWM frequency becomes unstable when MCLK seems to become unstable at the time of channel
switching at input switching and so on, too. It is possible that the LC resonance is occurred and a short protections

function worked.

MCLK unstable period
P

MCLK

AUDIODATA

MUTEX

ouTX |

ERROR |

Figure 44. Action at MCLK unstable1

If you can expect MCLK unstable period, we suggest following process.
1. Mute AUDIODATA from scalar IC.(A)

2. After muting AUDIODATA from scalar IC (B), set MUTEX=L(C).

3. After MCLK go to stable state, set MUTEX=H(D).

4. Release mute AUDIODARA from scalar IC(E).

MCLK unstable period

e —
MCLK
AUDIODATA
MUTEX
OUTX
PWM stop
A BC D E
No matter of order D and E
Figure 45. Action at MCLK unstable2
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BD5452AMUV DATASHEET

@ About the protection function

PWM ERROR
Protection function Detecting & Releasing condition Output Output
Output short Detecting . ~ HiZ_Low L
protection condition Detecting current = 10A (TYP.) (Latch) (Latch)
; . At speaker output, impressed DC voltage over 0.68sec .
DC voltage protection Detecting | (fs—48kHz) over 3.5Vbetween (power fimit ~off). F:'I_Zitﬁ;"’ (La'gch)
in the speaker 1.75V(power limit 10W) or 1.225V (power limit 5W)
Detecting . o .
High temperature condition Chip temperature to be above 150°C (TYP.) HiZ_Low )
protection Relegglng Chip temperature to be below 120°C (TYP.) Normgl
condition operation
Detecting .
Under voltage condition Power supply voltage to be below 8V (TYP.) HiZ_Low y
rotection Releasin Normal
P conditior? Power supply voltage to be above 9V (TYP.) operation
Detecting .
o Power supply voltage to be above 20V(TYP. HiZ_Low
Over voltage condition id 9 (TYP.) Y
Protection Releasing Normal
P ly vol low 19.5V(TYP. :
condition ower supply voltage to be below 19.5V( ) operation
. No change to MCLK more than 1usec (TYP.) or
Ec?;%?ttilgr? no change to BCLK more than 1usec (TYP.) or HiZ_Low
Clock stop protection no change to LRCLK more than 21usec (at fs=48kHz.). H
Releasing . Normal
Normal input to MCLK, BCLK and LRCLK. ;
condition P operation

* The ERROR pin is Nch open-drain output.
* Once an IC is latched, the circuit is not released automatically even after an abnormal status is removed. The following procedures D or @ is available for
recovery.
DAfter turning MUTEX terminal to Low(holding time to Low = 10msec(Min.)) turn back to High again.
(@Restore power supply after dropping to power supply voltage Vec <3V(10msec (Min.) holding) which internal power on reset circuit activates.
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BD5452AMUV DATASHEET

1) Output short protection (Short to the power supply)

This IC has the PWM output short protection circuit that stops the PWM output when the PWM output is
short-circuited to the power supply due to abnormality.

Detecting condition - It will detect when MUTEX pin is set High and the current that flows in the PWM output

pin becomes 10A(TYP.) or more. The PWM output instantaneously enters the state of
HiZ-Low if detected, and IC does the latch.

Releasing method - MAfter turning MUTEX terminal to Low(holding time to Low = 10msec(Min.)) turn back to
High again.
(@ Restore power supply after dropping to power supply voltage Vcc < 3V(10msec (Min.)
holding) which internal power on reset circuit activates.

Short to Vce Release from short to Vcc
OUT1P(14,15pin) & M M
OUT1N(11,12pin)
OUT2P(26,27pin)
OUT2N(29,30pin)

PWM out }IC latches with HiZ-Low. Released from latch state.

Over current4

10A(TYP.)

ERROR (22pin) 4

1 i sec(TYP.)

Y

MUTEX(5pin) 4

Latch release

PP
10msec(Min.)

Figure 46. Sequence of the Output short protection
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BD5452AMUV DATASHEET

2) Output short protection (Short to GND)

This IC has the PWM output short protection circuit that stops the PWM output when the PWM output is
short-circuited to GND due to abnormality.

Detecting condition - It will detect when MUTEX pin is set High and the current that flows in the
PWM output terminal becomes 10A(TYP.) or more. The PWM output
instantaneously enters the state of HiZ-Low if detected, and IC does the latch.

Releasing method - (DAfter turning MUTEX terminal to Low(holding time to Low = 10msec(Min.))
turn back to High again.
(@Restore power supply after dropping to power supply voltage Vec <3V
(10msec (Min.) holding) which internal power on reset circuit activates.

Short to GND Release from short to GND
\ 4

OUT1P(14,15pin) 4

OUT1N(11,12pin)

OUT2P(26,27pin) [

OUT2N(29,30pin)

>t
PWM out : IC latches with HiZ-Low. Released from latch state.
Over current 4

10A(TYP.} /

>t
ERROR (22pin)4
» t
1 sec(TYP.)
MUTEX(5pin) 4
1 Latch release
— - > t

10msec(Min.)

Figure 47. Sequence of the Output short protection
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BD5452AMUV DATASHEET

3) DC voltage protection in the speakeri

When the DC voltage in the speaker is impressed due to abnormality, this IC has the protection circuit where the
speaker is defended from destruction.

Detecting condition - It will detect when MUTEX pin is set High and speaker output is more than
3.5V(TYP, Power Limit OFF setting), 1.75V(TYP, Power Limit 10W setting),
1.225V(TYP, Power Limit 5W setting), 0.68sec(fs=48kHz) or above.

Once detected, The PWM output instantaneously enters the state of HiZ-Low,
and IC does the latch.

Releasing method - (DAfter turning MUTEX terminal to Low(holding time to Low = 10msec(Min.))
turn back to High again.

(@Restore power supply after dropping to power supply voltage Vec <3V
(10msec (Min.) holding) which internal power on reset circuit activates.

Abnormal condition Release abnormal condition
Impress DC voltage to speaker output over 3.5V

OUT1P(14,15pin)
OUTIN(11,12pin)
83%5%’3:%?};:; PWM out : IC latches with HiZ-Low. .

N .
Y I A|ATRTAY

—3SV[Y Soft-start

Protection start about 21.5msec(fs=48kHz)
0.68sec(fs=48kHz) imprress DC
voltage to speaker output

ERROR (22pin)

MUTEX(5pin)

Y

Latch release

10msec(Min.)

(Power Limit OFF settings)

Figure 48. Sequence of DC voltage protection in the speaker1
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BD5452AMUV DATASHEET

4) DC voltage protection in the speaker2

About DC voltage protection at PWM output Duty=0% or 100%
When the DC voltage in the speaker is impressed due to abnormality, this IC has the protection circuit where

the speaker is defended from destruction.

Detecting condition - It will detect when MUTEX pin is set High or Low and PWM output Duty=0% or
100% , 43msec(fs=48kHz) or above. Once detected, The PWM output
instantaneously enters the state of HiZ-Low, and IC does the latch.

Releasing method - (DAfter turning MUTEX terminal to Low(holding time to Low = 10msec(Min.))
turn back to High again.

(@Restore power supply after dropping to power supply voltage Vec <3V
(10msec (Min.) holding) which internal power on reset circuit activates.

PWM out locked duty=100% abnormal state. Release abnormal condition

OUT1P (14, 15pin) 1

OUTIN (11, 12pin)
OUT2P (26, 27pin)
OUT2N (29, 30pin) PWM out : IC latches with HiZ-Low.
>t

Latch release

Speaker

e N
U ST

Soft-start
21.5msec(fs=48kHz)

Protection start about
43msec(fs=48kHz) impress DC
voltage to speaker output

ERROR (22pin)

MUTEX(5pin) .
Latch release
= — >t
10msec(Min.)
Figure 49. Sequence of DC voltage protection in the speaker2
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BD5452AMUV DATASHEET

5) High temperature protection

This IC has the high temperature protection circuit that prevents thermal reckless driving under an abnormal state for
the temperature of the chip to exceed Tjmax=150°C.

Detecting condition - It will detect when MUTEX pin is set High and the temperature of the chip becomes
150°C(TYP.) or more. Speaker output turns MUTE immediately, when High
temperature protection is detected.

Releasing condition - It will release when MUTEX pin is set High and the temperature of the chip becomes
120°C(TYP.) or less. The speaker output is outputted through a soft-start when
released. (Auto recovery)

Temperature of
IC chip junction(°C)

h
OUT1P(14,15pin)
OUT1N(11,12pin)
OUT2P(26,27pin) Hi-Z Low
OUT2N(29,30pin) i

Soft-start
21.5msec(fs=48KHz)

ALY (T
JATRIAATAY VUV UV

3.3V

4

Y
A

A
Speaker output

ERROR (22pin) 4

Figure 50. Sequence of High temperature protection
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BD5452AMUV DATASHEET

6) Under voltage protection

This IC has the under voltage protection circuit that make speaker output mute once detecting extreme drop of the
power supply voltage.

Detecting condition - It will detect when MUTEX pin is set High and the power supply voltage becomes
lower than 8V(TYP.).Speaker output turn MUTE immediately, when Under voltage
protection is detected.

Releasing condition - It will release when MUTEX pin is set High and the power supply voltage
becomes more than 9V(TYP.). The speaker output is outputted through a
soft-start when released. (Auto recovery)

VCCA (31pin)
VCCP1 (17, 18pin) |

VCCP2 (23, 24pin) 4N

<

h
OUT1P(14,15pin)
OouT1 Ngé,;gpin;
OUT2P(26,27pi i
0UT2N(29,30E::) HiZ-Low

A P Soft-start (Auto recovery)
< 21.5msec(fs=48kHz)

UL LA
VUYL VUV UV

A

A

A4

Speaker output

ERROR (22pin) A
33V

Figure 51. Sequence of Under voltage protection
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