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With spread spectrum function, low no-load current, fixed 24 times

gain, filter-free, 2X40W stereo, 80W mono Class D audio amplifier

summary describe
CSB6T3E is a 2x40W stereo; when used in mono, it can output up to BOW - Qutput power @single channel
high-efficiency Class D audio power amplifier circuit. Advanced EMI suppression PO at10% THD+N, VDD =18V@RL =4 Q 47W
technology allows the use of cheap ferrite bead filters at the output port to meet PO at10% THD+N, VDD =21V@RL =40 64W
EMC requirements. The CS8673E audio power amplifier is designed for systems that need PO at 10% THD+N, VDD = 24V@RI_ =40 B/2W
to output high-quality audio power. It uses surface mount technology and only A small « Qutput power@stereo
number of peripheral components are required to enable the system to have high-guality PO at10% THD+N, vDD = 1EU@R|_ =4 Z2X33W
audio cutput power. PO al10% THD+N, VDD = 21V@RL =8 0 2X33W
oo ng B e Aereaigmithiahort ik et o el g pcincton PO at 10% THD+N, VDD = 24V@RL =80  2X42W

which effectively protects the chip from damage under abnormal workimg conditions.

The C5867T3E can drive speakers with loads as low a5 40 and can provide up to BOW of "Large power supply 'n.fD|tE|-gE range 5Y-26Y

contMubLS power; the CSEATIE has an uFHe;u:.m:y af up to 92%, Eliminaﬁng I‘IHE"LHEEEI far 'I:‘H'IElEﬂE}- o 92%, no hewt aink L uirad

acklitional heat sinks when playing music ®Fixed 24x gain, integrated 15K input resistor, 360K feedback resistor

iciereaid € pac T TMrciice

CS586T3E provides a small ESOP16 package for customers to choose, which

can save customers considerable PCE area. Its rated operating temperature range whuich system with ilter natwark, stanclby currant lass than 20mA

is - 40°C to B5°C, ®Filter-free function
«Output pins facilitate wiring layout

#Good short circult protection and temperature protection with sutomatic recovery function
»Good distortion and anti-pop function

@Differantial input

application:
ancapsukatan & LGD TU
- ESOP16 » Home audio system

Typical application diagram

CS8673E

5 10 26V
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Typical application diagram
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Figure 1 Typical application diagram of single-ended input stereo output
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Figure 2 Single-ended input, FETL cutput mono typical application diagram
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Application Notes

Standby mode and spread spectrum mode settings

When the CTRL pin voltage is less than 0.2V, C53673E enters standby mode. During
normal operation, CTRL cannot be left unconnected, because this will cause the op

amp to enter anunpredictable state. For optimal shutdown performance, place the op eraticnin

standby mode before turning off power. When the CTREL pin voltage is betwesn 0.3-1.8Y,
CE586TIE operates normally and enters spread spectrum mode. When the CTRL pinvoltage

s above 1.8V, CE86T3E operates normally and turns off the spread spectrum mode.
C58472E has a unique spread spectrum modulation mode. In this mode, the spectrum components are spread

awer awide freguency band, which can efectreely reduce EMI (see the fixed frequency spectrum anangy dizgram and
sprgad spactrum technology spectrum energy diegram lor details). It is proprstary Technology ensures 1hat svtching
frequency changes From cyolke to opcle do rot degrade audio reconstruction performance or efficiency. The

switching frequency varies randamly within a range of t30K near the center frequency of 200K The moddation

method remairs unchanged, but the frequency of the sawtoasth wave changes with the pericd. Inthis way, the snengy is
dispersad 1o the entire frequency band that increases with the frequency, irstead of concentrating a largs amcant of
spectrum energy at the co-frequency of the switching f cq.n:ri::-. in a frequency band of up to several MHZ. , EMI

s equivalent 1o white noise at braadband irequencies (see EMI spectrum diagram).

C3BaT3E hoed froaqudmcy S pacirum anargy diagram
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3 harl creuit protection and sutometic recovery
CERETIE pratects the overcunmant state causad by short crcuil at the outpul EErmunal. Wiken a sharl it
ocours, CEAETIE immediately turns olf the out put. When the short circui? fault at the cutput terminal is eliminated

CEBETIE anly naads o wat For 110ms o recaver itsell. tamparsiure

Tha Sarmp arsture p rofec oo O B4TIE prvents d swoe <lemege when e femz-erune oy o BOC A femp-eesturs pont
tnere 15 an upper and lower aliowable range of 215 C betweoon devices. Once the temperature mooeed s the set temperature
peainty, e device anlirs @ dhuldewn st with no oulpul When the emperetune drepa by 2000, the Wimperalurée precion

will b @Eminated and the dewice will begin to wark normalhy

Single-ended input mode of CS867T3E

The analag impat af the C586TIE device is a standard differential input interface. in system design, it is recommeended
1o use ditferential input mode 1o coreect T @udio cotput of tre main chip. Using differential ingut mode can make

1k certral of POP saund relstivaly smple ard tha sgnal anti intererarsas ability ia strang. The comperison betwsen

differential input mede and single-ended input mode iz shoen in the following takie:

Differential and single-ended input mod'e comparison tab be

Ditferantial inpul maode Sirsghs - eredad inpur i s
Ant -noiam | ntef sence CiTararial Bpal REL BIENR] SO Mok Thera i na aupEres s o funcion, B
Ebllll_ﬁ' TERLS MefeC o perfoam anc e R BHnlios raad a2 pasd 1 R0l
trace layout.
PO o P A TR § Tha sty of tha diSrmtiel inpul Sirgls- rciecd inpuk recuines. carvdul de sgn

o startupdshutdowe TR ], . FUS T s— [-rir s etk s control croet oo

FOP saunds caused by unbalanced

[ -1

Please nole the following pomts when wsing single-endad input made:

- Witen applying the :ir-;lc-n:n:le::l_irpl.l: micdie, you need to pay mone athention to the routing of audio signals and
e dis drilertion of fhe ground plane, because the single-ended input mode coes not have the amlity 1o suppress the common
mads wnart arenss s ngl i the syatem

« Compared to differential signal input mode, single-ended input requires twice

the input signal level to achieve the same output power.

+In single-ended input made, attention must be paid ta the impedance matching of the BAW pin dircuit network,
and try not to wse complex filter networks in the input stage. Improper impedance network

will cause POP sound when switching on and off.

PBTL function

CSB6T3E has PBTL function. In the case of mono channel, CS8673E can
drive a load as low as 4Q. In the case of 24V power supply, CS8673E can
provide more than BOW of contact power without a heat sink. In PETL mode,

You need to connect the INNL and INPL pins directly to ground without

adding a coupling capacitor in front, as shown in the figure below:

o CSBETIE

— 4

Closefal

CS8673EPCB Notes:

Tha bastore hewt aink of CERE7 10 muot be conreciad i 15 ground o tha chp, snd tha ground s b b shie tosithaiend s bega

meugh cumnl Thelkllewing is a livauk disgrere of & singlie-sded PCE

BE=
T

Single Ended Input, PTEL Mono Outpul (Typical Application)
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Package information

CS8673E ESOP16L

GAUGE PLANE
SEATING PLANE

D - \
|
r ﬁ ﬂ_ﬂ:’f_ﬂ i SEE VIEW A
- = 3 | |
L sl
i EXPOSED O w |
PAD !
o i L
i ! ! 4 &_ ______ l\ |
1 [ Al 3
| |
e | : 1L
fr jﬁ d| « /’Jr /I “\ E
[ N— |
< L
NVIEWA
$ ESOP16L
M MILLIMETERS INCHES
O MIN. MAX. MIN. MAX.
A 1.75 0.069
Al 0.00 0.15 0.000 0.006
A2 1.25 0.049
b 0.31 0.51 0.012 0.020
c 0.17 0.25 0.007 0.010
D 9.80 10.00 0.386 0.394
D1 3.60 4,850 0.138 DATT
E 5.80 6.20 0.228 0.244
E1 3.80 4,00 0.150 0.157
E2 2.00 3.00 0.079 0.118
e 1.27 BSC 0.050 BSC
h 0.25 0.50 0.010 0.020
L 0.40 1.27 0.016 0.050
e 0° 8o 0° 8o

Note : 1. Follow from JEDEC MS-012 BC.
2. Dimension "D" does not include mold flash, protrusions or gate burrs.

Mold flash, protrusion or gate burrs shall not exceed 6 mil per side.
3. Dimensicon "E" does not include inter-lead flash or protrusions.

Inter-lead flash and protrusions shall not exceed 10 mil per side.
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Pinout and definition

Pvce |1 s 16 B3Pl
=0 [2] 15 OUTPL
ineL [3 14 oouL
o
NML [] & OUTNL
avoo [5] ﬁ OUTNR
INNR [6] BSHR
PR [7] QUTPR
PCE @ I::EE:L?:D:I CErM
ESOPI16L
(Top View)
it illus trate property Function
1 PVCC P Power supply
2 CTRL | Stancy logic: spread spectrum selection cantrol terminal, TTL loghc voltage allowed to AVEC
; -y R —
4 INNL | | L ——
S GVDD P vagh-side gate dilve voltage
6 INNR I
7 INFR I s v mekumermiopat et
8 PVCC P Power supply
e BSPR | :
10 OUTPR 0 S —
11 BSNR |
12 OUTNR 0 T s
13 QUTNL o ket
14 BSNL |
18 OUTPL O Lt charrnd "
10 BSPL |
17 PGND P Pawer ground (heat sink)
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Limit parameter table

unit
power supply PUGG 0.3Vio28V

V| Input pin voltage CTRL 0.3VioVee+H0.3V
Ta o -40°C to 85°C

T, o cparatingamparatum rang -40°Cto170°C
-65°C to160°C

TEtg sliorage temperabune ramge

Recommended work environment

unit

paramater describe

Voo Supply veltage 5~26.0 vV
TA- =ity '.‘En'pcrnl:l.rz rargs '4&“85 GG
Tj el -40~180 °C

Thermal effect infor mation

sarameter un't

alpow e

E.J.ﬁ. *acksgge thirmad manlsrce- - -chip bo emoet =l oo 45 ':'CJ'W

H.JG sy Horrrea rimi s b e ehip o SEckEcH --"_M-\.' Sharrmal b en .1 _l:l DC'IIIW

COrdering information

Product model Package form Device Identificatian Packing size Tape width quantity

AAAAARDAMA
- Tube ED

CS8673E ESOP16L oy

HHHHYHH
ESD range
ESD range HEM (Human Body Electrostatic Mode) e e e e e s e e o o e e o i o o o o o o o e o o e o + 2 K\
ESD range MM (Maching electrostalic MOOE] o o e e o ————————— - - - - —— o 0 o o o o B B o B o iEUDV

L. The abawe parameters are anly the warking limits of the device. It is not recammendead that the working conditions of the device aocead thesa limits, othersse itwall affect the reliability and like of

the device, or avan cause parmaneant d amege.

2 Where the C5B6TIE 18 placed an the PCE baard, a heat dissipation design is required so that the heat sink at the bottom of the CSBETIE is connectad to the haat dissipation area of the PCB board and connacted ta the

grourd through a via hole.
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Recommendad wor king conditions

dascribe Tesl sanditians e e unit
Ve power supply PVCC 26.0 V
ViH Input high level CTRL vV
Vi Input low level CTEL 0.8 V
UI:I'L Dutput high leve HFULL-UF=1 uuk,V{:ﬂ:'l 5“ U.E V
IIH High level input current ETRL,U | =2‘H",U¢c =15V 50 UA
|IL Low level input current ETRL,V| =U.EU,"I.-‘};¢=1 5V 5 uA
OVP  omomrmm 30.0 %
DC parameters TA=25°C,Vcc=12V, RL = 80 (unless otherwise specified)
describe Test conditions minimum value ':.-p_i:al value U ﬂit
I"-,‘f 0% I Cutput offset woltage VI = 1.5 15 mvy
lee Ouiescent current ( CTRL=1V, no load, PVcc=12V 6.5 g mA
lcc(spy Standby current CTRL=0.2V, no load, PVCc=12V 20 50 LA,
Crain-SoUrcE on-res sl VEE =1 EV! IU =5DDmA[ TDFI tUhE Eﬂ
"DS(on) T, =25°C — 50 il
fc-n Turn on time CTRL=2V 100 ms
torr Off time CTRL=0V 2 us
GVDD Gate drive voltage IGVDD =100 mA 4.0 4.5 5.0 v
TA=25°C, Vec =16V, RL = 80 (unless otherwise stated)
describe Test conditions TP Al Typecal valug FTRSLTRNTI AL Llnit
IV 0s | Output offset voltage "u..fl =0V 1.5 15 my
I[:E Quissoant current CTRL:"IU: o Iﬂad, Pvﬂ_ﬂ.=16v 10 15 mA
gDy Sty curent CTRL=0.2V, no load, PVCC=16V a0 UA
" - , V.:c =16V, Ig.=5!]ﬂmA, Top tube 80
DS(cn) T,=25C Powntube 80 mi
tan Turn on time CTRL=2VY 110 ms
torr Off time CTRL=0V 2 us
GVDD Gate drive voltage | GVDD =2mA 4.0 45 5.0 v
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AC parameters TA=25"C, Vcc =14V, RL = 40 (unless otherwise stated)
describe Test conditions Typical value unit
o 1kHz, 200mVpp ripple
Hsm S Gain=20dB, input AC coupled to ground 70 dB
THD"‘N tofal harmonic diskort an plus nase V{:C :14\;‘_ f:1kH?_ PD:12W {half pﬂwer} D.'1 %
_ 20~22kHz, add filter a0 uy
"qui'n CQutput noise .
Gain=20dB -80 dBV
crosstalk Vo=1V¥rms,Gain=20dB,f=1kHz -90 dB
Maximum cutput when Gain=20dB
SHR v THD+N< 1% , f=1kHz 102 e
foge  Oieen e 300 kHz
. o 170 ‘C
16 G
PO at 10% THD+N, VDD = 12V@EL =4 1 20
Output power
_ PO at 1% THD+N, VDD =12V@RL =4 Q 16
é POal10% THD+N, VDD = 16V@RL =4 Q 33.5
5 POat1% THD+N, VDD =16Y@RL=4 Q 27 .5
=] 7
° PO at10% THD+N, VDD = ‘IEV@RL =80 24 .5
POat1% THD+N, VDD =18V@RL=8Q 20
PO at10% THD+N, VDD =21V@RL =8 O 313
PO at15% THD+N,VDD=21V@HL=EQ 27.5
PO al 10% THD+N, VDD = 24V@RL =8 Q 42 5 W
PO at1% THD+N, VDD = 2AV@RL =8 31.5
Output pover PO at 10% THD+N, VDD = 12V@RL =4 Q 22
PO at1% THD+N, VDD =12V@RL=4Q 17.6
g PO at10% THD+N, VDD = 18V@RL =4 Q 47.6
E- PO at1% THD+N, VDD =18V@RL=4Q 38.5
I._
E PO at10% THD+H,UDD=21V@RL =4 0 64
PO at1% THD+N, VDD =21V@RL=4Q 515
PO at10% THD+N, VDD =24V@RL =4 O 82.2
PO at 1% THD+N, VDD = 24V@RL =4 Q 65.2
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Typical charactenstic curves, all tests are based on 1KHz signal (unless otherwise specified)
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GAIN/PHASE ODUTPUTPOWER
VS VS
FREQUENCY(BTL) SUPPLYVOLTAGE(STERQ)
40 48 T T
=80Q+22uH
25 o0 N £ i
bl Prase
30 = et 0
=
25 -0 " 32
o Ty Q
;i Gain -
= 20 e -100 ﬁ o 54
8 S £ 3
15 - =150 =
O
Ci=1pF : 16
10 |- Filter = Audio Precision AUX-025 200 o
Vo =12V
5= V| =0.1Vms 250 8
Z =8Q+22uH
0 RN | 111 [ 1 1L -300
20 100 1k 10k 100k 0
- Frequancy - Hz B 8 10 12 14 16 18 20 22 24 26
Vee - Supoly Voltage - V
Note:DashedLnesrepresentthermallylimitedregions.
SUPPLYCURRENT SUPPLYRIPPLEREJECTIONRATIO
¥sS Vs
OUTPUTPOWER(PBTL) FREQUENCY(PBTL)
2.8 0 T T T
2.6
. T 20| Z =80Q+22uH
22 5
< 2.0 ,_-E
E 1.8 K=]
E 1.6 ‘%‘
C o
S 14 P
& 1.2 a
a o
i 1 1[} 21.
o
_E 0.8 &
0
0.6 |!.'|:
0.4 z 100
v
0.2
0.0 -120
] 10 20 30 40 50 60 70 80 9C 20 100 1k 10k 20k

Pg - Output Power - W

f - Frequency - Hz
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EFFICIENCY EFFICIENCY
VS Vs
OUTPUTPOWER(BTL) OUTPUTPOWER(BTL)
100 ' -
Voc=12V 100
g0 90 —
ED 20 ’_’m’lﬁ v
70 70
A A
EE? &
g 50 8 50
= ©
“l-l: =
W 40 o 40
- c
30 30
20 20
10 . 1 - _
Z,=8Q+22pH 0 A =alivarpn
0 1 0 |
0 ] 10 15 20 25 30 35 40 0 10 20 30 40 50
Po - Output Power - W Pp - Output Power - W
Note:DashedLinesrepresentthermallylimitedregions. Note:DashedLinasrepresentthermallylimitedragions.
EFFICIENCY CROSSTALK
Vs VS
OUTPUTPOWER(BTL) FREQUENCY{BTL)
100 20 T T
50 40 |- Vo =1Vms
ZL=80+66uH
20 50
* 60
.60 3
g © 70
E -
w80 -
E 40 g Right to Lett /"
- O 90
30 100
10 - -
Z =40+33uH 120
0 | ' -130
0 15 a0 45 60 75 a0 20 100 1k 10k 20k

Po - Quiput Power - W

f - Frequency - Hz




