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General Description
D2668 is a monolithic integrated circuit, which provides precise DC

volume control, and a stereo bridged audio power amplifiers capable of

producing2.6W (1.8W) into 4Ω with less than 10% (1.0%)THD+N. The

attenuator range of the volume control in D2668 is from 20dB

(DC_Vol=0V) to -80dB (DC_Vol=3.54V) with 32 steps. The advantage of

internal gain setting can be less components and PCB area. Both of the

depop circuitry and the thermal shutdown protection circuitry are integrated in D2668, that reduce pops and

clicks noise during power up or shutdown mode operation. It also improves the power off pop noise and

protects the chip from being destroyed by over temperature and short current failure. To simplify the audio

system design, D2668 combines a stereo bridge-tied loads (BTL) mode for speaker drive and a stereo

single-end (SE) mode for headphone drive into a single chip, where both modes are

easily switched by the SE/BTL input control pin signal.

The D2668 is available in ESOP16 package.

Features
 Low Operating Current with 9mA

 Improved Depop Circuitry to Eliminate Turn-on and Turn-off Transients in Outputs

 High PSRR

 32 Steps Volume Adjustable by DC Voltage with Hysteresis

 2.6W per Channel Output Power into 4Ω Load at 5V,BTL Mode

 Two Output Modes Allowable with BTL and SE Modes Selected by SE/BTL pin

 Low Current Consumption in Shutdown Mode(1μA)

 Short Circuit Protection

 Thermal shutdown protection and over current protection circuitry

 Maximum Output Swing Clamping Function

 Lead Free Available (RoHS Compliant)

Package Information
PART NO. PACKAG DESCRIPTION PACKAGE MARKING PACKAGE OPTION

D2668 ESOP16
CHMC
D2668
SXXXX

50/Tube
4000/Reel

CHMC:Trademark D2668:Part NO. SXXXX:Lot NO.

ESOP16
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Block Diagram and Pin Configuration BLOCK DIAGRAM

D2668(ESOP16)
PIN DESCRIPTION

No. Name Config Descr ip t ionsa

1 MUTE I Mute cont ro l signal input ,hold low for normal
opera t ion ,hold high to mute

2 SHUTDOWN I It wil l be in to shutdown mode when pul l low. ISD=1μA
3 RIN- I Right channel input te rminal
4 BYPASS I Bias vol tage genera tor

5,12 GND Ground connect ion ,Connected to thermal pad .
6 LIN- I Lef t channel input te rminal
7 VOLUME I Input signal for in terna l volume gain se t t ing

8 VOLMAX I

Set t ing the maximum output swing. Input a non-zero
vol tage(Vc)to th is pin , the output vol tage swing wil l be
clamped between VOH ( the maximum pos i t ive value)
–Vc&VOL (minimum negat ive value)+Vc.Disable th is
funct ion when tie th is pin to GND.Maximum input
vol tage≤1/2VDD

9 LOUT- O Left channel pos t ive output in BTL mode and SE mode
10,15 VDD Supply vol tage

11 LOUT+ O Left channel negat ive output in BTL mode and high
impedance in SE mode

13 SE/BTL I Output mode cont ro l input ,h igh or SE output mode and
low for BTL mode

14 ROUT+ O Right channel negat ive output in BTL mode and high
impedance in SE mode

16 ROUT- O Right channel pos i t ive output in BTL mode and SE mode
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ABSOLUTE MAXIMUM RATING
(Over opera t ing free-a i r tempera ture range unless otherwise noted . )

Charac ter i s t i cs Symbol Value Unit

supply vol tage range VDD -0.3～6 V
Input vol tage range ,
SE/BTL,SHUTDOWN,Mute V IN -0.3～VDD+0.3 V

Opera t ing ambient tempera ture range Ta -40 ～ +85 ℃

Maximum junct ion tempera ture Tj In terna l l imited ℃

Storage tempera ture range Tstg -65 ～ +150 ℃

Solder ing tempera ture ,10seconds Ts 260 ℃

Elec tros ta t i c di scharge VESD
-3000～3000 *2
-200～200 *3 V

Power diss ipa t ion PD In terna l l imited

*1.D2668 in tegra ted in terna l thermal shutdown protec t ion when junct ion tempera ture

ramp up to 150°C

*2.Human body model : C=100pF, R=1500Ω, 3 posi t ives pulse plus 3 negat ive pulses

*3.Machine model : C=200pF, L=0.5μF, 3 posi t ive pulses plus 3 negat ive pulses

RECOMMENDED OPERATING CONDITIONS

Charac ter i s t i cs Symbol Test Condi t ions Min. Max. Unit

Supply vol tage VDD 4.5 5.5 V

High level threshold vol tage V IH
SHUTDOWN,Mute 2

V
SE/BTL 4

Low level threshold vol tage V IL
SHUTDOWN,Mute 1.0

V
SE/BTL 3

Common mode input vol tage V ICM
VDD-
1.0 V

THERMAL CHARACTERISTICS

Charac ter i s t i cs Symbol Value Unit

Thermal res i s tance from junct ion to
ambient in free air RTHJA 45 ℃/W
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ELECTRICAL CHARACTERISTICS
（ Unless otherwise specif i ed， VDD=5V,-20℃<Ta<85℃）

Charac ter i s t i cs Symbol Test condi t ions Min. Typ. Max Unit

Supply vol tage VDD 4.5 5.5 V

Supply current IDD
SE/BTL=0V 9 20

mA
SE/BTL=5V 4 10

Supply current in shutdown
mode ISD

SE/BTL=0V
SHUTDOWN=0V 1 μA

High input current I IH 900 nA

Low input current I IL 900 nA

Output different ia l vol tage VOS 5 mV

*Current flowing in to the IC is pos i t ive(+) and cur rent flowing out is negat ive(-) .

BTL mode（ Unless otherwise speci f i ed， VDD=5V, Ta=25℃ ,RL=4Ω,Gain=2V/V）

Charac ter is t i cs Symbol Test condi t ions Min. Typ. Uni t

Maximum output power PO

THD=10%, RL=3Ω,Fin=1kHz 2.9

W

THD=10%, RL=4Ω,Fin=1kHz 2.6

THD=10%, RL=8Ω,Fin=1kHz 1.6

THD=1%, RL=3Ω,Fin=1kHz 2.4

THD=1%, RL=4Ω,Fin=1kHz 1.8

THD=0.5%, RL=8Ω, Fin=1kHz 1 1.3

Tota l harmonic
dis tor t ion plus noise THD+N

Po=1.2W, RL=4Ω,Fin=1kHz 0.07
%

Po=0.9W, RL=8Ω,Fin=1kHz 0.08
Power ripple re ject ion
ra t io PSRR V IN=0.1Vrms ,RL=8Ω

CB=1μF,Fin=120Hz
60 dB

Channel separat ion Xta lk CB=1μF, RL=8Ω,Fin=1kHz 90 dB

Signal to noise ra t io S/N Po=1.1W, RL=8Ω,A_wieght 95 dB
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SE mode（ Unless otherwise specif i ed， VDD=5V, Ta=25℃ ,Gain=1V/V）

Charac ter is t i cs Symbol Test condi t ions Min. Typ. Uni t

Maximum output power PO

THD=10%, RL=16Ω,Fin=1kHz 220

mW
THD=10%, RL=32Ω,Fin=1kHz 120

THD=1%, RL=16Ω,Fin=1kHz 160

THD=1%, RL=32Ω,Fin=1kHz 95

Tota l harmonic
dis tor t ion plus noise THD+N

Po=125mW, RL=16Ω,Fin=1kHz 0.09
%

Po=65mW, RL=32Ω,Fin=1kHz 0.09
Power ripple re ject ion
ra t io PSRR V IN=0.1Vrms ,RL=8Ω

CB=1μF,Fin=120Hz
60 dB

Channel separat ion Xta lk CB=1μF, RL=32Ω,Fin=1kHz 60 dB

Signal to noise ra t io S/N Po=75mW, SE,RL=8Ω
A_wieght

100 dB

CONTROL INPUT TABLE

SHUTDOWN MUTE SE/BTL Opera t ing Mode

L Shutdown mode

H L L BTL out

H L H SE out

H H Mute
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VOLUME CONTROL TABLE_BTL MODE
Supply vol tage VDD=5V

Gaib(dB) High(V) Low(V) Hys teres is (mV) Recommended
Vol tage(V)

20 0.12 0.00 0

18 0.23 0.17 52 0.20

16 0.34 0.28 51 0.31

14 0.46 0.39 50 0.43

12 0.57 0.51 49 0.54

10 0.69 0.62 47 0.65

8 0.80 0.73 46 0.77

6 0.91 0.84 45 0.88

4 1.03 0.96 44 0.99

2 1.14 1.07 43 1.10

0 1.25 1.18 41 1.22

-2 1.37 1.29 40 1.33

-4 1.48 1.41 39 1.44

-6 1.59 1.52 38 1.56

-8 1.71 1.63 37 1.67

-10 1.82 1.74 35 1.78

-12 1.93 1.85 34 1.89

-14 2.05 1.97 33 2.01

-16 2.16 2.08 32 2.12

-18 2.28 2.19 30 2.23

-20 2.39 2.30 29 2.35

-22 2.50 2.42 28 2.46

-24 2.62 2.53 27 2.57

-26 2.73 2.64 26 2.69

-28 2.84 2.75 24 2.80

-30 2.96 2.87 23 2.91

-32 3.07 2.98 22 3.02

-34 3.18 3.09 21 3.14

-36 3.30 3.20 20 3.25

-38 3.41 3.32 18 3.36

-40 3.52 3.43 17 3.48

-80 5.00 3.54 16 5
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APPLICATION CIRCUIT

APPLICATION SUMMARY
BTL Operation

The D2668 output stage (power

ampli f ie r ) has two pai rs of opera t ional

ampli f ie r s in terna l ly, al lowed for

di f ferent ampli f ie r conf igura t ions .

The power ampli f ie r ’ s OP1 gain is

se t t ing by in terna l uni ty-ga in Fig .1 D2668 internal conf iguration (each channel )

and input audio signal is come from interna l volume cont ro l ampli f ie r , whi le the second

ampli f ie r OP2 is in terna l ly fixed in a uni ty-ga in , inver t ing conf igura t ion . Figure 1 shows

tha t the output of OP1 is connected to the input to OP2, which resul t s in the output

signal s of with both ampli f ie r s with ident ica l in magni tude , but out of phase 180° .

Consequent ly , the di f ferent ia l ga in for each channel is 2 x (Gain of SE mode) .

By driv ing the load di fferent ia l ly through outputs OUT+ and OUT- , an ampli f ie r

conf igura t ion commonly referred to as br idged mode is es tab l ished . BTL mode opera t ion

is di f ferent from the class ica l single-ended SE ampl if i e r conf igura t ion where one side of

its load is connected to ground.
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A BTL ampli f ie r des ign has a few dis t inc t advantages over the SE configura t ion , as it

provides di f ferent ia ldr ive to the load , thus doubl ing the output swing for aspecif i ed

supply vol tage .

Four times the output power is poss ib le as compared toa SE ampl if ie r under the same

condi t ions . A BTL configura t ion , such as the one used in D2668, al so crea tes a second

advantage over SE ampl if ie r s . Since the di f ferent ia l outputs , ROUT+, ROUT- , LOUT+,

and LOUT- , are biased at ha l f -supply , no need DC vol tage exis ts across the load . This

el iminates the need for an output coupl ing capaci tor which is required in a single supply ,

SE configura t ion .

Single-Ended Operat ion

Consider the single- supply SE conf igura t ion shown Applica t ion Ci rcui t . A coupl ing

capaci tor is required to block the DC offse t vol tage from reaching the load . These

capaci tor s can be qui te la rge (approximate ly33μF to 1000μF) so they tend to be

expensive , occupy valuable PCB area , and have the addi t ional drawback of limit ing

low-frequency per formance of the system(refer to the Output Coupl ing Capaci tor) .The

rules descr ibed st i l l ho ld with the addi t ion of the fo l lowing re la t ionship :

Output SE/BTL Operat ion

The abi l i ty of the D2668 to eas i ly switch between BTL and SE modes is one of its most

important cos ts saving fea tures . This fea ture el iminates the requi rement for an

addi t ional headphone ampl if ie r in appl ica t ions where in terna l ste reo speakers are dr iven

in BTL mode but externa l headphone or speakers must be accommodated .

In terna l to the D2668, two separa te ampli f ie r s dr ive OUT+ and OUT- (see Figure 1) . The

SE/BTL input cont ro l s the opera t ion of the fo l lower ampl i f ie r tha t dr ives LOUT- and

ROUT- .

 When SE/BTL is held low, the OP2 is turn on and the D2668 is in the BTL mode.

 When SE/BTL is held high, the OP2 is in a high

Output SE/BTL Operat ion (Cont. )

Output impedance sta te , which conf igures the D2668 as SE dr iver from OUT+. IDD is
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reduced by approximate ly one-half in SE mode.

Contro l of the SE/BTL input can be a logic- leve l TTL source or a res is tor div ider

ne twork or the stereo headphone jack with

swi tch pin as shown in Appl ica t ion Circui t .

In Figure 2, input SE/BTL opera tes as

fo l lows : When the phone jack plug is inser ted ,

the 1kW resi s tor is di sconnected and the

SE/BTL input is pul led high and enables the

SE mode. When the input goes high , the OUT-

ampli f ie r is Fig .2 SE/BTL input se lect ion by phonejack plug

shutdown caus ing the speaker to mute . The OUT+ ampl if ie r then dr ives through the

output capaci tor (Co) in to the headphone jack . When there is no headphone plugged in to

the sys tem, the contac t pin of the headphone jack is connnected from the signal pin , the

vol tage div ider se t up by res i s tors100kΩ and 1kΩ.Resi s tor 1kΩ then pul ls low the

SE/BTL pin , enabl ing the BTL funct ion.

Volume Control Function

D2668 has an in terna l ste reo volume cont ro l

whose se t t ing is a funct ion of the DC vol tage

appl ied to the VOLUME input pin . The D2668

volume contro l consi s ts of 32 steps tha t are

indiv idual ly se lec ted by a var iab le DC

vol tage level on the VOLUME cont ro l pin .

The range of the steps , contro l led by the DC

vol tage , are from 20dB to -80dB. Each gain

step corresponds to a specif i c input vol tage

range , as shown in table . To minimize the Fig .3 Gain set t ing vs VOLUME pin vol tage

effec t of noise on the volume cont ro l pin , which can af fec t the se lec ted gain level ,

hys teres is and clock delay are implemented . The amount of hysteres i s corresponds to

hal f of the step width , as shown in volume cont ro l graph.

For highest accuracy , the vol tage shown in the ‘recommended vol tage ’ column of the

table is used to se lec t a des ired gain . This recommended vol tage is exact ly hal fway

between the two neares t trans i t ions . The gain levels are 2dB/s tep from 20dB to -40dB in

BTL mode, and the las t step at -80dB as mute mode.
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Input Resi stance , Ri

The gain for each audio input of the D2668 is se t by the in terna l res is tors (Ri and Rf) of

volume contro l ampl i f i e r in inver t ing conf igura t ion .

BTL mode opera t ion br ings the fac tor of 2 in the

gain equat ion due to the inver t ing ampli f ie r

mir ror ing the vol tage swing across the load . For the

varying gain se t t ing , D2668 genera tes each input

res i s tance on figure 4. The input res is tance wil l

affec t the low frequency Fig .4 Input res istance vs gain sett ing

per formance of audio signal . The minmum input res i s tance is 10kΩ when gain se t t ing is

20dB and the res is tance wil l ramp up when close loop gain below20dB. The input res

is tance has wide var ia t ion (+/ -10%) caused by process var ia t ion .

Input Capacitor , Ci

In the typica l appl ica t ion an input capaci tor , Ci , is requi red to al low the ampl if i e r to

bias the input signal to the proper DC level for opt imum opera t ion . In th is case , Ci and

the minimum input impedance Ri (25kΩ) form a high-pass fi l t e r with the corner

frequency determined in the fo l low equat ion :

The value of Ci is important to cons ider as it di rec t ly affec t s the low frequency

per formance of the circui t . Consider the example where Ri is 25kΩ and the speci f i ca t ion

cal ls for a fla t bass response down to100Hz. Equat ion is reconf igured as fo l low :

Consider to input res i s tance var ia t ion , the Ci is 0.16μF so one would like ly choose a

value in the range A fur ther cons idera t ion for th is capaci tor is the leakage path from the

input source through the input ne twork(Ri+Rf , Ci ) to the load . This leakage current

crea tes a DC offse t vol tage at the input to the ampl i f ie r tha t reduces usefu l headroom,

especia l ly in high gain appl ica t ions . For thi s reason a low- leakage tanta lum or ceramic

capaci tor is the bes t choice . When polar ized capaci tor s are used , the posi t ive side of the
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capaci tor should face the ampli f ie r input in mos t appl ica t ions as the DC level there is

he ld at VDD/2, which is like ly higher tha t the source DC level . Please note tha t i t is

important to conf i rm the capaci tor polar i ty in the appl ica t ion .

Effect ive Bypass Capaci tor , Cbypass

As other power ampli f ie r s , proper supply bypass ing is cr i t ica l for low noise per formance

and high power supply re jec t ion .

The capaci tor s loca ted on both the bypass and power supply pins should be as close to

the device as poss ib le . The effec t of a larger bypass capaci tor wil l improve PSRR due to

increased supply stabi l i ty . Typica l appl ica t ions employ a 5V regula tor with 1.0μF and a

0.1μF bypass capaci tor as supply fi l te r ing . This does not el iminate the need for

bypass ing the supply nodes of the D2668 . The se lec t ion of bypass capaci tor s , espec ia l ly

Cbypass , is thus dependent upon des ired PSRR requirements , cl ick and pop performance .

To avoid star t -up pop noise occur red , the bypass vol tage should rise slower than the

input bias vol tage and the re la t ionship shown in equat ion (6) should be mainta ined .

The bypass capaci tor is fed thru from a 125kΩ res is tor ins ide the ampl i f ie r and the

100kΩ is maximum input res is tance of (Ri+ Rf) . Bypass capaci tor , Cb, va lues of3 .3μF to

10μF ceramic or tan ta lum low-ESR capaci tor s are recommended for the bes t THD and

noise performance .

The bypass capaci tance al so ef fec ts to the star t up time. It is de termined in the fo l lowing

equat ion :

Output Coupl ing Capacitor , Cc

In the typica l single-supply SE conf igura t ion , an output coupl ing capaci tor (Cc) is

required to block the DC bias at the output of the ampli f ie r thus prevent ing DC cur rents

in the load . As with the input coupl ing capaci tor , the output coupl ing capaci tor and

impedance of the load form a high-pass fi l te r governed by equat ion .

For example , a 330μF capaci tor with an 8Ω speaker would at tenuate low frequencies

below 60.6Hz. The main disadvantage , from a per formance standpoin t , is the load
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impedance is typica l ly smal l , which dr ives the low-f requency corner higher degrading

the bass response . Large values of Cc are required to pass low frequencies in to the load .

Power Supply Decoupl ing, Cs

The D2668 is a high-performance CMOS audio ampl if ie r tha t requires adequate power

supply decoupl ing to ensure the output to ta l harmonic dis tor t ion (THD) is as low as

poss ib le . Power supply decoupl ing al so prevents the osc i l l a t ions caus ing by long lead

length between the ampli f ie r and the speaker . The opt imum decoupl ing is achieved by

us ing two dif ferent type capaci tor s tha t ta rge t on di fferent type of noise on the power

supply leads .

For higher frequency trans ients , sp ikes , or dig i ta l hash on the line , a good low

equivalent -ser ies-res is tance(ESR) ceramic capaci tor , typica l ly 0.1μF placed as close as

poss ib le to the device VDD lead works bes t . For fi l te r ing lower- f requency noise signals ,

a la rge aluminum elec tro ly t ic capaci tor of 10μF or grea ter placed near the audio power

ampli f ie r is recommended.

Optimiz ing Depop Circuitry

Circui t ry has been inc luded in the D2668 to minimize the amount of popping noise at

power-up and when coming out of shutdown mode. Popping occurs whenever a vol tage

step is appl ied to the speaker . In order to el iminate cl icks and pops , al l capaci tors must

be fu l ly di scharged before turn-on . Rapid on/off switching of the device or the shutdown

funct ion wil l cause the cl ick and pop circui t ry .

The value of Ci wil l also af fec t turn-on pops (Refer to Effec t ive Bypass Capaci tance ) .

The bypass vol tage ramp up should be slower than input bias vol tage . Although the

bypass pin cur rent source cannot be modif ied , the size of Cbypass can be changed to

al te r the device turn-on time and the amount of cl icks and pops . By increas ing the value

of Cbypass , turn-on pop can be reduced. However , the tradeoff for us ing a larger

bypass capaci tor is to increase the turn-on time for thi s device . There is a linear

re la t ionship between the size of Cbypass and the turn-on time. In a SE conf igura t ion , the

output coupl ing capaci tor , Cc , is of par t i cu lar concern .

This capaci tor di scharges through the in terna l 10kΩresi s tors . Depending on the size of

Cc, the time . cons tant can be re la t ive ly large . To reduce trans ients in SE mode, an

externa l 1kΩresi s tor can be placed in para l l e l wi th the in terna l 10kΩ resis tor . The

tradeoff for us ing th is res i s tor is an increase in quiescent current . In the most cases ,

choosing a smal l va lue of Ci in the range of 0.33μF to 1μF, Cb being equal to 4.7μF and
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an externa l 1kΩ resi s tor should be placed in para l l e l wi th the in terna l 10kΩ resi s tor

should produce a vi r tua l ly cl ick less and popless turn-on .

A high gain ampli f ie r in tens if i es the problem as the smal l de l ta in vol tage is mult ip l i ed

by the gain . So it is advantageous to use low-gain conf igura t ions .

Shutdown Function

In order to reduce power consumption while not in use , the D2668 conta ins a shutdown

pin to externa l ly turn of f the ampli f ie r bias ci rcu i t ry . This shutdown fea ture turns the

ampli f ie r of f when a logic low is placed on the SHUTDOWN pin. The tr igger poin t

be tween a logic high and logic low level is typica l ly 2.0V. It is bes t to switch between

ground and the supply VDD to provide maximum device per formance .

By switching the SHUTDOWN pin to low, the ampli f ie r enters a low-cur rent sta te ,

IDD<1μA. D2668 is in shutdown mode, except PC-BEEP detec t ci rcu i t . On normal

opera t ing, SHUTDOWN pin pul l to high level to keeping the IC out of the shutdown

mode. The SHUTDOWN pin should be tied to a def in i te vol tage to avoid unwanted sta te

changes .

Mute Function

The D2668 mutes the ampli f ie r outputs when logic high is appl ied to the MUTE pin .

Apply ing logic low to the MUTE pin re turns the D2668 to normal opera t ion. Prevent

unant ic ipa ted mute behavior by connect ing the Mute pin to logic high or low. Do not

le t the Mute pin floa t .

Maximum Output Swing Clamping Function(VolMax)

The D2668 provide the maximum output swing clamping funct ion to protec t the speaker .

When input a non-zero vol tage (Vx) to VolMax pin , the ampl i f ie r ’s output ampl i tude (Vo)

is be limited at Vo = Vdd –Vx. This funct ion can ef fec t ive to limited the output power

across the speaker , and avoid damaging the speaker .

The maximum set t ing vol tage of VolMax is Vdd/2 , and when th is funct ion is not used ,

place the VolMax connect to GND.
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BTL Ampl if ier Eff ic iency

An easy- to-use equat ion to ca lcula te eff ic iency star t s out as being equal to the ra t io of

power from the power supply to the power del ivered to the load .

The fol lowing equat ions are the bas is for ca lcula t ing ampli f ie r ef f ic iency .

Where :

Eff ic iency of a BTL conf igura t ion :

Table 1 calcula tes ef f ic ienc ies for four di f ferent output power levels .

Note tha t the eff ic iency of the ampli f ie r is qui te low for lower power levels and rise s

sharp ly as power to the load is increased resul t ing in a near ly fla t in terna l power

diss ipa t ion over the normal opera t ing range .

Note tha t the eff ic iency of the ampli f ie r is qui te low for lower power levels and rise s

sharp ly as power to the load is increased resul t ing in a near ly fla t in terna l power

diss ipa t ion over the normal opera t ing range . Note tha t the in terna l di ss ipa t ion at fu l l

output power is less than in the hal f power range . Calcula t ing the eff ic iency for a

specif i c sys tem is the key to proper power supply des ign . For a stereo 1W audio system

with 8Ω loads and a 5V supply , the maximum draw on the power supply is almost 3W.

A fina l point to remember about linear ampli f ie r s (e i ther SE or BTL) is how to

manipula te the terms in the eff ic iency equat ion to utmost advantage when poss ib le . Note

tha t in equat ion , VDD is in the denominator . This indica tes tha t as VDD goes down,

eff ic iency goes up. In other words , use the ef f ic iency analys i s to choose the correc t

supply vol tage and speaker impedance for the appl ica t ion .
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Po (W) Eff ic iency (%) IDD (A) Vpp (V) PD (W)

0.25 31.25 0.16 2.00 0.55

0.50 47.62 0.21 2.83 0.55

1.00 66.67 0.30 4.00 0.5

1.25 78.13 0.32 4.47 0.35

*High peak vol tages cause the THD to increase .

Table 1. Eff ic iency Vs Output Power in 5-V/8Ω BTL Systems

Power Diss ipat ion

Whether the power ampli f ie r is opera ted in BTL or SE modes , power diss ipa t ion is a

major concern . In equa tion13 sta tes the maximum power diss ipa t ion poin t for a SE mode

opera t ing at a given supply vol tage and dr iv ing a specif i ed load .

In BTL mode opera t ion, the output vol tage swing is doubled as in SE mode. Thus the

maximum power diss ipa t ion poin t for a BTL mode opera t ing at the same given

condi t ions is 4 times as in SE mode.

Since the D2668 is a dual channel power ampli f ie r , the maximum interna l power

diss ipa t ion is 2 times tha t both of equat ions depending on the mode of opera t ion. Even

with th is substant ia l increase in power diss ipa t ion , the D2668 does not requi re extra

heat s ink. The power diss ipa t ion from equat ion14, assuming a 5V-power supply and an

8Ω load, mus t not be grea ter than the power diss ipa t ion tha t resu l t s from the

equat ion15 :

For ESOP16 package with thermal pad , the thermal res i s tance (q JA) is equal to 45℃ /W.

Since the maximum junct ion tempera ture (T J ,MAX ) of D2668 is 150℃ and the ambient

tempera ture (Ta) is def ined by the power system design , the maximum power diss ipa t ion

which the IC package is able to handle can be obta ined from equat ion15.

Once the power diss ipa t ion is grea ter than the maximum limit (PD,MAX ), e i ther the
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supply vol tage (VDD) must be decreased , the load impedance (RL ) must be increased

or the ambient tempera ture should be reduced.

Thermal Pad Considerat ions

The thermal pad must be connected to ground. The package with thermal pad of the

D2668 requires spec ia l at ten t ion on thermal des ign . If the thermal des ign issues are not

proper ly addressed , the D2668 4Ω wil l go in to thermal shutdown when dr iv ing a 4Ω

load.

The thermal pad on the bot tom of the D2668 should be soldered down to a copper pad on

the ci rcui t board . Heat can be conducted away from the thermal pad through the copper

plane to ambient . If the copper plane is not on the top surface of the circui t board , 8 to

10 vias of 13 mil or smal ler in diameter should be used to thermal ly couple the thermal

pad to the bot tom plane .

For good thermal conduct ion , the vias must be pla ted through and solder fi l l ed . The

copper plane used to conduct hea t away from the thermal pad should be as large as

prac t ica l .

If the ambient tempera ture is higher than 25°C, a larger copper plane or forced-a i r

cool ing wil l be requi red to keep the D2668 junct ion tempera ture below the thermal

shutdown tempera ture (150°C). In higher ambient tempera ture , higher ai r f low rate

and/or la rger copper area wil l be requi red to keep the IC out of thermal shutdown.

Thermal Considerat ions

Linear power ampli f ie r s di ss ipa te a signi f icant amount of hea t in the package under

normal opera t ing condi t ions .

To calcula te maximum ambient tempera tures , f i r s t considera t ion is tha t the numbers

from the Power Diss ipat ion vs . Output Power graphs are per channel va lues , so the

diss ipa t ion of the IC heat needs to be doubled for two-channel opera t ion. Given θ JA , the

maximum allowab le junct ion tempera tu re (T JMAX ) , and the to ta l in terna l diss ipa t ion (PD ) ,

the maximum ambient tempera ture can be calcula ted wi th the fo l lowing equat ion . The

maximum recommended junct ion tempera ture for the D2668 is 150°C. The in terna l

di ss ipa t ion figures are taken from the Power Diss ipat ion vs . Output Power graphs .

The D2668 is des igned with a thermal shutdown protec t ion tha t turns the device of f when

the junct ion tempera ture surpasses 150°C to prevent damaging the IC.
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CHARACTERISTIC CURVES
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OUTLINE DRAWING

ESOP16 Unit: mm

eb

D

E E1

A1
A2 A

L Cθ

D1

E2

Symbol
Dimensions In Millimeters Dimensions In Inches
Min Max Min Max

A 1.370 1.750 0.053 0.069
A1 0.020 0.080 0.001 0.003
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D - 10.200 - 0.402
D1 4.600(REF) 0.181
E - 4.000 - 0.157
E1 6.200 6.500 0.244 0.256
E2 2.400(REF) 0.094
e 1.270(BSC) 0.050(BSC)
L 0.350 0.650 0.013 0.026
θ 0° 8° 0° 8°
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Statements
 Silicore Technology reserves the right to make changes without further notice to any products or specifications herein.

Before customers place an order, customers need to confirm whether datasheet obtained is the latest version, and to

verify the integrity of the relevant information.

 Failure or malfunction of any semiconductor products may occur under particular conditions, customers shall have

obligation to comply with safety standards when customers use Silicore Technology products to do their system design

and machine manufacturing, and take corresponding safety measures in order to avoid potential risk of failure that may

cause personal injury or property damage.

 The product upgrades without end, Silicore Technology will wholeheartedly provide customers integrated circuits that

have better performance and better quality.


