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ABSTRACT

The project is the design and construction of the Audio System for Conference. A unit

consists of a micropphone and speaker with independent volume control. All of unit can be

inhibited by the chairman. The control signals of the system use the negative pulse technique

which deliver both signals and power supplies to participants units.

The control unit which consists of a clock generator, a sync separator, a negative pulses,

a detect negative pulses, a audio system and associate circuits are built, giving a satisfactory

result.
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AT
aMud (Fn) o (oam)
100 180
500 180
1k 180
2k 180
3k 180
4k 180
6k 180
10k 180
12k 180
14k 189
15k 189
18k 189
20k 190
24k 190
30k 191
50k 210
60k 219
70k 257
90k 267
100k 280
200k 285
300k 300
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2 TO 6 W AUDIO POWER AMPLIFIER

The TDA1011 is a monolithic integrated audio amplifier circuit in a 9-lead single in-line (SIL) plastic
package. The-device is especially designed for portable radio and recorder applications and delivers up

to 4 W in a 48 load impedance. The.device can deliver yp to 6 W into 4 Q at 16 V loaded supply in
mains-fed applications. The maximum permissible supply voltage of 24 V makes this circuit very suitable
for d.c. and a.c. apparatus, while the very low applicable supply voltage of 3,6 V permits6 V applications.

Special features are:

® single in-line (SIL} construction for easy mounting
® separated preamplifier and power amplifier

® high output power

® thermal protection

® high input impedance

® [ow current drain

* limited noise behaviour at radio frequencies

QUICK REFERENCE DATA

Supply voltage range Vp 36t020 Vv
Peak output current: lom max. 3 A
Cutput power at dyoe = 10%

Vp=16 V; R =4 Q Po typ. 65 W

Vp=12V;R =4 Q Po typ. 42 W

Vp= 9V;R_ =48 Po typ. 23 W

Vp= BV;R_ =48 Po typ. 1.0W
Total harmonic distortion at Po = 1 W; R =4 Q drot typ. 02 %
Input impedance

preamplifier {pin 8} - [ | Z;) > 100 k2

power amplifier (pin 6) T T Z;! typ. 20 k&
Total quiescent current ot - typ. 14 mA
Operating ambient temperature Tamb =25 to+ 150 ©°C
Storage temperature Tstg —55 to + 150 OC

PACKAGE OUTLINE
9-lead SIL; plastic (SOT110B).
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RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage Vp max. 24 V
Peak output current lom max. 3 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —55to + 150 °C
Operating ambient temperature Tamb —25to + 160 9C
A.C. short-circuit duration of load .
during sine-wave drive; Vp =12 V tsc . max. 100 hours
75 I7278'62?.2
] l :
P'(Ot E [
(W) E
5 \ LA
infinite ; !
heatsink | | :
M ; |
1 ]
25 T € without | Te!
f N heatsink ]
| 1
N |
‘\\ I3 i
1
0. !
1-26, 10 +50 +100 +150 T, 1°C)

Fig. 2 Power derating curve.

HEATSINK DESIGN

Assume Vp = 12 V; Ry =4 Q; Tymp = 60 °C maximum; Py = 3,8 W.

The maximum sine-wave dissipation is 1,8 W,

The derating of 10 K/W of the package reqf:ires the following external’ﬁeatsinls (for sine-wave drive):

150 —60 :
Rthj-a = Rthj-tab + Rthtab-h + Rthh-a = Tg | JOKMW.

Since Rep j.gab = 10 K/W and Ryptgp-h = 1 K/W, Rep g = 50— {10+ 1) = 39 K/W.
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D.C. CHARACTERISTICS . P
Supply voltage range Vp 36020 Vv i :
Repetitive peak output current lorm < 2 A

. _ typ. 14 mA
Total quiescent current at Vp=12V ltot < 22 mA
A.C. CHARACTERISTICS
Tamb = 25 OC; Vp=12V; R =4%;f=1kHz unless otherwise specified: see also Fig. 3. )
A.F. output power at dygr = 10% (note 1)
with bootstrap: .
Vp=16V; R =4 Q Po typ. 6,5 W
Vp=12V:R =40 : p > 38w
P L ' Q typ. 42 W
Vp= 9ViR =40 Po typ. 23 W
Vp = 6V;RL=4Q Pa typ. 10w
without bootstrap:
Vp=12 ViR =40 Po typ. 3,0 W !
Voltage gain:
\ lifier 2 typ. 23 dB
preampilifier {note 2) i Gy 211025 dB
fifi typ. 29 dB
power amplifier Gyo 271031 dB
. typ. 52 dB
total amplifier Gy tot 50 to 54 dB.
. ¥, - 4 typ. 0,3 %

Total harmonic distortion at Po=15W deot < 1%

Frequency response; —3 d8 {note 3) B 60 Hzto 15 kHz

Input impedance:

. > 100 kQ

i . i
preamplifier {note 4) 1Zi1] tvp. 200 kQ .
power amplifier | Ziz| typ. 20 k2

Output impedance preamplifier | 201] typ. 1kQ -

Output voltage preamplifier (r.m.s. value} .

dtOt < 1% (note 2) Vo(rms) > 0,7 v

Noise output voltage (r.m.s. value; note 5) LR

Rg=0% Vn(rms) typ. 0,2 mV

= p. 0,6 . mv

Rg = 10kQ Vairms) Y 1.4 mV
Noise output voltage at f = 500 kHz (r.m.s. value) ' ~

B=5kHz; Rg=00Q Vnirms) tvp. 8 uv
Ripple rejection (note 8)

f=1to 10 kHz RR typ. 42 dB |

=100 Hz; C2 =1 puF RR > 35 dB
Bootstrap current at onset of clipping; pin 4 (r.m.s. value) la(rms)  tvp. 35 mA
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APPLICATION INFORMATION

1
c2

C
1uF CE, R1330kQ2 +T1om=

s 3 .LCS

T150nF
TDA1011 4 .
l .
. +co7 .
cr o 2 100xF +| C10
o |[‘|T 680
r 1uf uF
cs _L.
3 100nF
v _J ' AL
! ==c3 9 7 6 1 N 40
r ca
100 pF 100:2 4,79
nF 1.8nF
5.6k 5=C5
¥ V/L - 7274906.2
v o
Fig. 4 Circuit diagram of 3 4\ ampiifier.
40 — ' . 7278629.1
]
i
ltot - f
(mA) -
20 =77
i el
typ -t
/'
/,
P
-0
0 10 20 Vp (V) 30

Fig. 5 Total quiescent current as a function of supply voltage.
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Vp = 6V gv 12V 14v1i6ev
o 12786311 N\ N A A
‘ T l T .
dtot . / I ! '
(%) ] T
| L
| | I
75
\ ] | I
I | I
I ! l
/ | |
| [
5
Il ! iTe
TR N RN IV 1
/ I L LITHY
r Ity
25 f ! ‘
/ NI N
j / [ A
/ Palinmle
g pANR IS 4
7t | A
0 . i
102 10! 1 Py (W) 10
Fig. 8" Total harmonic distortion as a function of. output power across Ry ; —— with hootstrap;
— — — without bootstrap; f = 1 kHz; typical values. The available output power is 5% higher when
measured at pin 2 {(due to series resistance of C10).
7278630.1
TITTi] |
T y4
R =4Q A8Q
5 7
y
Po -
(W) A A
pd Pa
-
4
25 74
7 | 7
Y Y
p
//
1A
2=
bt
% B 5 0

Fig. 9 Output power across R L as a function of supply voltage with bootstrap; diot = 10%; typical

values. The available output power is 5% higher when measured at pin 2 (due to series resistance of C10}. .
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10 1 |
i
Py !
(d8) T

typ
0 — =
e N
P N
AN
o ' \
4 AN
AN
y i
—10 / + \\

]
i

) 1]

; l [L
—20— -

10 102 103 104 f (Hz) 105

Fig. 10 Voltage gain as a function of frequency; P, relative to 0dB=1W;Vp=12V; R =4 Q.

72786386.1

10

dtot
(%)

7.5

2,5

N ] . I LM
-tYR I

0
10 102 103 104 f (Hz) 10%

Fig. 11 Total harmonic distortion as a function of frequency; Pg = 1TW;Vp=-12V;R =48
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LI 4-BIT'MAGNITUDE COMPARATOR
! The MC145858 4-8it Magnitude Comparator is constructed
with complementary MOS (CMOS) enhancement mode devices. L SUFFIX
The circuit has eight comparing inputs (A3, B3. A2, B2, A1, 81, CERAMIC
AQO. B0), three cascading inputs (A<8, A=8, and A>8), and CASE 620
three outputs (A <B, A = 8, and A> B). Thisdevice compares twa
4.bit words (A and 8) and determines whether they are "less '
than”, “equal to”, or “greater than” by a high level on the app-
ropriate output. For words greater than 4-bits, units can be cas- ]
caded by connecting outputs {A> 8}, {A < B), and {A = B] to the
corresponding inputs of the next sighificant comparator. Inputs
{A<g),.(A =8), and (A > 8} on the least significant (first) compa- P SUFFIX
' tator are connected to a low, a f'\igh. and a low, respectively. PLASTIC
Applications include logic in"CPU’s, correction andsor detection i CASE 548
j of instrumentation conditions, comparator in testers, converters. B :
] and controls, ?
* Diode Protection on All Inputs
¢ Expandable ‘@ D SUFFIX
® Applicable to Binary or 8421-BCD Code 6 s0iIC
¢ Supply Voltage Range = 3.0 Vdc to 18 Vde X Casz 7318
¢ Capable of Driving Two Low-power TTL Loads or One Low-power
« Schottky TTL Load over the Rated Temperature Range
* e Can be Cascaded - See Fig. 3
: ORDERING INFORMATION
u MC14XXXBCP Plasnc
MC14XXXBCL Ceramuc

MC14XXXBD  SOIC

MAXIMUM RATINGS® (v Ael v
{VollagesiQetaranted i\ 5s) Ta = -55 10125 C lor a# cacxages.

Symboi Parsmeter: Value Unit
4 Vnp |OC Supoty Voitage -0.51 -180 v
Vin, Vout | Inout or Qutput Voitage (OC or Transient) -Q.5 ta Vgp -0.5 v,
A Vins oyt [1nput or Quicut Current (DC or Transient), per Pin |, =10 mA
. Pp Power Oissipation, per Packaget 500 mw
B Tstg _[Storage Temperature © -65tw0 -1%0 '
‘TL ~ |Leaa Temoerature (8-Secona Saldenng) . 250 'C
j M- ! 9 BLOCK DIAGRAM
] “Mammum Astngs ere hote values beyond which damage 10 the device may coo,
L tTemperatre Derawng: Plasc P ang /DWW Packages: — 7.0 mWrC From &5°C To 125°C . ‘a>e
N Carame “L” Packagess - 12 mWrC From 100°C To 125°C ° "
TRUTH TABLE ¢ 1a8hn
' INPUTS S O——1ACE),, (AD8I, 012 ¥
COMPANING CASCADING OUTPUTS RO I
A3,83| A2.82 ] A1,81] AD.80 |A<B | A=B A8 |A<B|A=B |ASE ne :
k | A3>83 x x x x x x ) ) 7 70— A3 tAeBly, ——03
s A3=B3{ A2>82( x x x x 0 0 1 go— o1
5] A3=83| A2=82] A1>81 x x x x o o ] 20— a2
. A3=83 | A2=82| A1=81{'A0>80 x x x Q 0 1 ' 82 (A<,
‘1A3=83[ A2282] At=81{A0=80 | -Q ° < ) 0 7 o— out —o12 .
A3=821 A2=82]A1=81| A0O=80 [} 1 x o 1 o 15 O——1 AJ
A3=B83| A2=82| Al =81| AO=80 1 o x 1 [} [¢] 14 0——f 83
A3=83| A2=82| Al =81| AO=B0O 1 1 x 1 1 Q.
A3=83{ A2=82| A1 =81| AO<BO z x x 1 Q [¢] v .
A3=83] A2=82}A1<81 « x N . 1 0 b 00 * Pin 16
A3=83] A2¢B2] = x » x x 1 o |0 Vss P 8
A3<B3 x x x x x x .1 0 o]

x = Don’t Care
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ELECTRICAL CHARACTERISTICS {Votages Relerenced o Vgs)

stic - Yoo ~S5C 25°C 125°C Unit
Cheracres >y Vde Tlin | Max | Min Typ# | Max | Min | Max
Output Voitage “0” Level 5.0 — 0.05 0 0.0 _ 0.0s
Vin » Vpp or 0 VoL 10 — | oos - 0 005 | — [ 005 | vee
15 - 0.05 0 .05 _— 0.05
“17 Level 5.0 495 -_ 495 5.0 _ 495
Vin = 0 or Vpp VoH | 16 | 995 | —~ 9.95 10 — 995 | — | va
15 14 95 - 14 95 15 - 14,95
Input Voltage “0" Levet
(VO = 4.5 or 0.5 Vde) ! V| 5.0 - 1.5 - 2.25 1.5 - 1.5 vde
{(VQ = 9.0 or 1.0 Vo) Ll | — | a0 ¢ 450 | 30 | — | a0
(Vo = 13.5 or 1.3 Vde) 15 - 40 - 6.75 .0 — 4.0
X “17 Levet #
(Vg = 0.5 or 4.5 vac) $.0 3.5 —_— 235 275 - 35 —_
(VQ = 1.0 or 9.0 Vdg) AL R R R 7.0 550 | — [ 70 | — |V
Vo = 1.5 0r 13.5 Vae) 15 11 = n 8.25 - 11 - i
Outout Dnve Current ’ 4 5
{(Vor = 2.5 Vdoy Source 5.0 -0 - -23 -42 — -1.7 —_
(VOH = 4 6 Vdc} IOH | 50 | -084| — -05! | -088 - -036f — | maAde
(VOH = 9.5 Vde) 10 -16 - -1.3 -2.25 -_— -0.8 —_
(VOoH = 13.5 Vdc) 15 -42 - -3.4 -84 —_— -24 —
(VoL = 0.4 Vacy Sk 50 | 064 [ — | o5t ; o088 - |omw| -
(VoL = 05 vde) 1oL 10 16 - 13 1 225 - 0.9 — | mAdc
VoL - 1.5 Vdey 15 42 — 34 ' 88 — 2.4 -
Input Current ley 15 -— z0.1 -— =0.00001| =0.t —_ 1.0 | xAde
Input Capacitance Cin - - - - 5.0 75 - - of
Vin = 0}
Quiescent Current oo 5.0 —_ 50 - 0.005 5.0 150 | uAae
(Per Package) 10 - 10 - 0.010 . 10 — 300
« 15 — 20 N 0.015 20 —_ 600
Total Supply Current™"t IT S.0 IT = 40 £ pAKHZ) ! - {als) HAGC
{Oynamc pius Quiescent, 10 IT = (" 2 uARHZ)IE 4 1pg
Per Package) 1§ o= (32 pAkHZ)t & oo
(C_ = SO pF on all outputs, ail -
butlers switching)
#0ata labelied “Typ~ is not to be used.lor Qaesign purposes but s
intended as an indication of the IC’s potentiat performance. PIN ASSIGNMEN;V
**The lormutas given are lor the typical charactenshes only at 25°C. —_r
1To calculate total supply current at loads other than 50 pF: 1w Voo £ 16
H(CY) = 11{50 pF) + (CL_ -~ 50) Vi 2cger a3 18
‘where: I7 is in uA (per package), C_ in pF.V = (Vpp - Vgg) in vots, I, 314
tin kHz is input frequency, and k = 0.001. P 4 s s ala 1A>8I,, Y 1T
S Cra < ar, 18t Y12
§Ctac-a, so 1 1t
T A a0 £33 10
8 C vy et 39

p——g
g ey e~ el

e o e 2
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SWITCHING CHARACTERISTICS™ (C_ = 50 pF, T » 250C)

Characteristic Symbol Voo Min Typ # Max. Unet

[ Output Rise snd Fall Time- TLH. ns
L trHe, = (1.5 awpf) G - 25 ns THL 5.0 - 100 200
ITLH. ITHL = (0.75 awpF) C - 125 ns 10 Y- . 50 100
ITLH. iTHL = {0.35 na/oF} € ~ 9.5 s 1 _ 0 80

Turn-0n, Tum-Oft Deisy Time PLH, ns
1PLH, tpL = (1.7 ns/oF) Cy + 345 ng- 118 $.0 - 430 860
tPLM, tPMy » (0.68 ns/oF) Cy » 147 ns (] - 180 380
1PLH, 1PHL “ (0.5 nsfoF) Cy » 10S ng 15 - 130 260

"The tormuias given are lor the typecal cAsracienstics only st 25°C.
#Osta iasbeded ~Typ™ is not 15 DS used for dessgn purposas butis
ntended as an mdication of the IC°s potenbal performance.

FIGURE | — DYNAMIC POWER DISSIPATION
SIGNAL WAVEFORMS FIGURE 2 - OYNAMIC SIGNAL WAVEFORMS
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This device contains protection circuitry to guard against damage due to high static voitages or eiectric fieids, How~
ever, precautions must be taken to avoid ficati of any ge higher than maximum rated voltages (o this high-
impedance circuit. For proper operation. Vin and Yoyt should be constrained 1o the range Vss < (Vin or Vout) < VpO-
Unused inputs must always be tied to an appropriste logic voltage levei (s.g., either Vgs of Vpp)- Unused outputs must
de left cpen.
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