i ' = \ ELEcTéON_Iq ATTENUATOR
| mrceos0 R

|

. ELECTRONIC ATTENUATOR * . ... .~y | |.-. ELECTRONIC ATTENUATOR
’ ’ *1'gilicon Monolithie
- Integrated Circuit

e Designed for use in:
DC Operated Volume Control

Compression and Expansion Amplifier -
Applications

& Controlled by DC Voltage or External Variable Resistor

» Economical 6-Lead Plastic Package

MAXIMUM RATINGS ITp « +25%C unless orherwise noteri ]

Rating Value Unit
ASE G434
Power Supply Voltage 20 _ Vde _ CASE &
Power Dissipation @ Tp, = 259C 1.0 Watt PLASTICPACKAGE

[Package Limitation} .
Derate above Tp, = 257C 10 - mW/oC -
Oto +75 - o¢

Operating Temperature Range

FIGURE 1 ~ TYPICAL DC "REMOTE" VOLUME CONTROL

Aemotely
Located
Pat.

0%

See Packaging Information Section for outline dimensions.
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MFC6040 (continued)

ELECTRICAL CHARACTERISTICS feg, = 100 my (RMSH, { = 1.0 kHz, B1 = 0, Ve = 16 Vide, T = +259G unless otherwise noted.)

AT T Gt e T ST Charactaristic: ST e Mg | Typ | Miax | Unit
B i i 1o .
o *  Operating Power Supply Voltage .80 = 18| vde
. ., .

Conwrol Terminal Sink Current” . = | =] 20 mAde
{ejn = 0) Ea o '

- L Maximum Input \."t:oltage.i B ‘ — | 7_—" ' 0.5 VIBMSY :
| Voltage Gain' 7T T o || -
i M e e . o . .
T Avtenuation'Range 70 | do| - | de

{Re =33 k ohms) S [ A

Tatat Harmonic Distortion (Pin 2 Gnd)* - <% |- '~ 1ot 1.0 %
lejn = 100 mV (RMS}, &g = Ay xejp)..

it P

FIGURE 2 — CIRCUIT SCHEMATIC

CONTROL
i B
!
L 3
L et o

1
L

THe—ran,
=
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MFC6040 (continued)

TYPICAL ELECTRICAL CHARACTERISTICS
(Vge = 16 Vide, Ta = +259C uniess otherwise noted. )

© FIGURE 3 — ATTENUATION versus DCCONTROLVOLTAGE FIGURE 4 — ATTENUATLION versus CONTROL RESISTOR
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V2, CONTROL VOLTAGE (VOLTS} Re. CONTAOL RESISTCR (k OHMS}
FIGURE 5 — FREQUENCY RESPONSE o FIGURE 6 — CUTPUT VOLTAGE SWING
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= &
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0 ' \ 0
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FIGUHE 7 — TOTAL HARMONIC DISTORTION
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\ . DUAL TOGGLE FLIP-FLOP
MEC6050

DEVICE DISCONTINUED — CONSULT FACTORY

DUAL TOGGLE FLIP-FLOP

. L : N
WITH RESET : DUAL TOGGLE FLIP-FLOP n
: ' " WITH RESET ' Ll
Wide Operating Voltage Range — 6.0 to 16 Valts . Silicon Monolithic
! ; . ; Functional Circuit
Regulated Supply Not Required -

Ideal for Remate Control Applications
Economical 6-Lead Plastic Package

Reset {R) Available to Set Output to 0 Regerdless of Previous
History

*® & 5 & @

MAXIMUM RATINGS (T4 = +25°C unless otherwise noted.)

R Rating . . Value Volts
Power Supply Vailage L ~ 9 Vde
Qutput Sinking Current . 15 mA
Negative Input Voltage 05 Vdc
Power Dissipation {Package Limitation) 1.0 Watt

Derate above T = +25°¢C 10 mw/CC
Operating Temperature Range +10ta +75 oc

TYPICAL APPLICATION — DIVIDE-BY-60 COUNTER

I )

o Eqrwe -
a0 750
P

CASE 6434
PLASTIC PACKAGE

3T : a1 g

= 100 F
T v
2 nak HPS 10
s o Fqule
9002 uF
‘j\ F

Nate: Eeable must be peoindeel fo yiary count,

410 pF =

ENABLE

SIMPLIFIED CIRCUIT SCHEMATIC

BLOCK DIAGRAM
(One-Half of Circuit Shown)

Qe n
T . a
. . a
- . ; 2
3 : To—T
2k >< £
°“R WA R
20—
a2
eyl a
3
—~q iy
——
: R Voo =Ping
1 I — GND = Pin 1

ABNU aT

See Packaging Information Section for autline dimensicns.
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MFC6050 {continued)

ELECTRICAL CHARACTERISTICS

(Vge = 12.Vde, Vin =4.0 v, Sguare Pulse, f = 10kHz, 50% Duty Cycle, toHL"

= 1,0 V/ps (Min); *

Ta = +25°C unless atherwise noted.)
Characteristic Min . L Max Linit
. Operating Pawer Supply Voltage T f 6.0 Tz 16 vdc
" Toggle Frequency ™™ = * 17 : - 3.0 - MHz
Output Voltage (High) o ) vdc
(Vo = 6.0 vdel - } al 3.7 - -
az : 55 - -
|V = 16 vdcl al 10 = -
Q2 15.5 = -
- Qutput Voltage {Low} Vde
{Veo = 6.0 Vde) — PR 05 o
. (Vgp =16 Vdod — — 1.0
© Operating Ozain Current - - 32 mAde
Output Sinking Current — |- .-80 - .. mAdc
(Vo <5 1.0 Vde) .
Rise Time ' : - 350 — S
. Storage Time o . — B " 350 - B ns .
Fall Time ; - 60 Jns
Input Resistance 40 - — _' kQ
Output Resistance [Output High) - - 6.0 ke
I . .
' INPUT-PULSE REQUIREMENTS: -
Characteristic Symbol Min Max ” Unit
ViK Lo - Pulse M’agnitude VK - +4.0 - - Volts
T'E]IéIENE Zero Le:vel - B TR — +1.0 Volts
vIL Leading Edge ) ; - +0.1 - Vius
0 e : dy - Voits
Trailing Edge — -1.0 — .
: dt . us

a2 ;
- 2
B < Max o '
z
- 2
= 18
= Typ
o}
o
&
= '
% 80
B o .
40 i 80 BECY 12

FIGURE 2 — RMS CURRENT DRAIN versus SUPPLY VOLTAGE

v SURPLY YOLTAGE (VOLTS)
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AUDIO POWER AMPLIFIER

MFCGO70 '

1'WATT AUDIO POWER AMPLIFIER ~~ S waATT
; ‘ _ _AUDIO POWER AMPLIFIER

demgned primarily for low-cost audio amplifiers in phonograph, 4 e . . . ... Silicon Monolithic
TV and radio appllcatlons T . Functional Circuit .

%100 MV Seriitivity for T Watt®
¢ Low Distortion — 1% @ 1-Watt typ™
® Short-Circuit Proof — Short Term {10 seconds typ)
® No Heatsink Required for 1-Watt Qutput at Tp, =559C™” :
® Excellent Hum Rejection ;

“Circuit Dependent
**Voltage Depencent

MAXIMUM RATINGS (T4 = +25%C unless atherwise noted) - CETT ;

Rating - . Symbol |°  Value ..}. Unit E
Power Supply Voltage Al : 20 . Vdc
Power Dissipation Pp . 1.0 . . Wartt
Derate above T, = +25°C 1104 80 ° |. mw/i°C
Operating Temperature Range Ta -1010+55 ‘9¢
Storage Temperature Range Tstg 40 10 +150 oc

THEHMAL CHARACTERISTICS . :
Charaeteristic Symbal Max . Unit

Thermal Resistance, Junction te Ambient BJA' 125 ocow

*Tharmal reslstance is measured In still air with fine wires connected to the leads, represanting
tha “worst case’ *situation., - - e [
‘For a |ﬂf95f power requirernent, pln 1 must be soldered to at Ieast ‘ane sq in. nf copper
foil on the printed circuit board. The 84 will be no greater than +90%C/W. Thus, 1.39 :
Watts could be dissipated at +25°C, which must be linearly dorated at 11.1 WIOC from
+25%C to +150°C. CASE 643A
. B . s . . PLASTIC PACKAGE

FIGURE 1 — TYPICAL 1-WATT PHONOGRAPH AMPLIFIER
(Ceramic cartridge input)

g

TONE

90k
AR - 100 i

—

INFUT i [aghdam

: 47pF 3
100 S5.0M

1 oo1.F 180K

VOLUME

A= 0.001 uF

il
!

Seq Packaging Informarion Section for autline dimansions.
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MFC607Q (continued)

unless otherwise noted}

ELECTRICAL CHARACTERISTICS (v* =16 Vdc, See Figure 2 for test cirauit, Ta = +25°¢

Characteristic ‘Symbol Min Typ Max © Unit
Quiescent Qutput Voltage Vo - 8.0 - Ve
Quiescent Drain Current (e;p = 0) Ip - 5.0 18 mA
Sensitivity, Input Voltage © Bin - 100 150 my
{ej, adjusted for eg = 4.0 V{rms) @ 1.0 kHz, Power Dutput = 1.0 Watt)
Total Harmanic Distortion i THD %
[eg = 4.0 Virms} @ 1.0kHz, Power Output = 1.0 Watt) : - w0 10
{8in adjusted for e =1.26 V(rms) @ 1.0kHz, Power Dutput = 100 mw) - 10" 3.0
Hum and Noise (IHF Standarg A201, 1966} - - -40 - dB

FIGURE 2 — 1-WATT AUDIO POWER AMPLIFIER TEST CIRCUIT

b i
© O Seak < eal :
0l 5 gwalcan
1 15k
1Ly 5
3 - T
AAA 470pF 7 Z= G0 uF
100 g
= MFCEO0T0
Tk 2 - Yo
1
A
L 15M
ismk
Circuit Schematic’ '
4 5
405
!
3
<
g
al
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C6070 {continued)

THO, TOTAL HARMONIC DISTORTION (%)

THA, TOTAL BARMONIC DISTORTION (%} -

TYPICAL CHARACTERISTICS
V= 1B Ve, T p, = +259C unless otherwise nated)

FIGURE 3 - TOTAL HARMONIC DIS'.I'OHTION
versus QUTPUT POWER

FIGURE 4 -- POWER DISSIPATION versus OUTPUT POWER

5.0 1.0 vl
e =13y
48 & "1
L ous
B | 1Y
10 V¥ 16 Ve E
f=1.0%Hz a::-_ s
5 M R e
20 @ el F——] 1V
o« e
£
. Ay =40 g 4
10 t =
=20 =
. = 10kHz
I : : B ¥ ]
1] 0.2 04 0§ 0.8 10 ] 04 04 [iF] 10
Py, GUTPUT POWER WATTS) P, OUTPUT POWER {WATTS)
- FIGURE 5 —TOTAL HARMONIC DISTORTION versus FREQUENCY
50 .
| vt= ls\fd:
+0 Po= 10 W
i :
20 Ay =40 4]
: bt "] .
e 20 /
16 \ ——
e L et
(1] - _
100 280 300 500 1.0k 20k 10k 50K 10k, Wk
f, FREQUENCY [Hz}

APPLICATIONS INFORMATION - °

Shown in Figures 7 and 11 are low cost 1 W phano amplifiers with
a sansitivity (@ 1.kHz) of approximately 450 mV. The input im-
pedance of both amplifiers is approximately equal to R4 and the
gain i determined by (R? + R10)/RE. To changa the gain of the
amplifier, change the value of RS and hald {R7? + R10) batween
1 Mand 2.2 M. This allows the use of a small and fess expensive
capacitor for C2,

The bass koost effect shown in the frequency response curves
[Figures 10 and 14) is provided by the paraliel combination of C4
and R10 and can be eliminated by remaving C4 and replacing (R7 +
R10). with a 2.2 Megohm resistor, High frequency compensation
is provided by C6.and the fow frequency rall-off is determined by
the impedance network of C2 and RS, C3 and R4, and CB and
the speaker, The series combination of R and Cp from pin6 10
ground may be required for stability, depending on printed circuit
beard layout, speaker reactance, anc lead langths,

Device ac short-circuit capability was tested in both tha 8-ohm
and 16-chm amplifiers by shorting pin 6 thru a 500 microfarad
<apacitor to greund for a period of ten seconds with the amplifier
operating ar full rated autput.

The speaker can be connected to V¥ (altarnate connection shown
belowl or ground (Figures 7 and 11). Printed circuit board art
waork’ is shewn for bath systems in Figures 16 and 18. A picture
of the compieted board for the grounded speaker system is shown
In Figure 21, ) ) -

ALTERNATE CONNECTION FOR SFEAKER TO v+
{See Figure 20 for Parts List} :
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MFC6070 (continued)

APPLICATIONS INFORMATION (conitinued)
{RL = 8.0 ohims, T = +259C untess otherwise nated) )
. FIGURE 6 — POWER SUPFLY - -

VAL for Vg = 18 V is approximately 12V

FIGURE 7 — PHONOGRAPH AMPLIFIER 1 WATT -8 0HM
(See Figura 15 for Parts List}

Mator
o som 0 oL Overwind woagzea | "
PR . Or- . VAL or Equiv —- — vt
! Transformer X . :
. . I _L I 500 uF
el S v
H B! - —& V"
’ ; - 4001
M h
: ' . . U\le‘:'::irnd -or Equiv _ )
P : e 1 VAC - SR 000pF
i Transformey . oo s
§ Ag - Series resistanca of winding N J:.- .

FIGURE 8 — TOTAL HARMONIC DISTORTION
versus OUTPUT POWER FOR FIGURE 7

FIGURE 9 — TOTAL HARMONIC DISTORTION"

R PPN S gD
e AA Ve Ay 2
1 By -V 2 40
1 Lo E
I S g T=T0KHz /
= S s .
¥ g 7
= 2 4
1] E . /
Je— < 20 a5
- rT 2 vt 12v- ‘/‘
g = —y K
: .. 4_‘ : "“;E : B 10 ; L—1 -
It o o= lop ok 1 2 13y
E_AAA Y Cp = I =
. ! ] A AR T ! e a0 T .
I ;‘L"F' et L—;_j : Co ez, . .04 05 08 0
< = ot DPTOHAL = P, OUTPUT POWER [WATTS)

1, FREDUENCY {Hzl

versus FREQUENCY FOR FIGURE7 V- : _tveet. . FIGURE 10 — FREQUENCY RESPONSE FOR FIGURE?
20 w— - —
Z.
g 16 ‘a0 — -
o« . Py =10W -l * et ] '
o L] —
] = o
w . T o
- s e
[X] 1z o
z z
= ¢ =z .
% s.D\ & : -
E ~ . . " Py = Z50mu a1
N N L S A R SNERAT I o
- o
5 L TN 4 L : - .
A a0 50
=] \
=
a . -] . . 3y b - “
00 200.- ---500--- 1.0k 20k  :&0% 10k 20k 10 200 - 500 10k 7 20k 50k Mk 2k
1,FREQUENCY (KD -
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MFC6070 (continued}

THO, TOTAL HARMONIC OISTORTION l%]‘

APPLICATIONS INFORMATION {contlnued)
(RL =16 ohms, TA $5B5¢ untess utherWIse ‘noted)

FIGURE 11— 1.0WATT, 160HM Laap PHONOGRAPH AMPLIFIER

YR

{Ses Figure 15 for Parts List}

FIGURE 12 - TOTAL HARMONIC DISTGRTION

versus OUTPUT FOWER FOR FIGURE 11

. FIGURE 13 — TOTAL HARMONIC DISTORTION

= c N QPTIONA

" versus FREQUENCY FOR FIGURE'11°

z

. 50
' g
. —n v =
_L Y S
" b RE cs RiZ =
Fe 1 1: an B s
7] = - VWA~ a3 T
. i ol 1 g 1= 1.0kHz
EA T OF g
L MFCS070 € E ag
= ) . 5 1. ES
. T 3
: [ I!RA 3 II g L~
- . F 10 yt=
A5 8 . = I | = l”’v |t
4 Car™ ] z
A1 ! Iy Y
[>] 6 { 1 o 1
I L= ¢ 03 04 1 08 0

20 25
i
18 20 Suj
12 .. 15
T ]
\ =
H
8.0 - -} —
Po =250 mW@ 1.0 kHz
\é\
44 < =y 50
o1 1]
] - i
100 200 500 1.0k 20k BDk 10k Wk 108 200 S00 i0k 2.0k 50k 10k 20%

1, FREQUENCY (Hx)

f, FREQUENCY {Hz}

- FIGURE 15 — PARTS LIST FOR FIGURES 7 AND 11~

RT =180 % ohms
R2 = 5.0 Megohms
‘R3 = 5.0 Megahms
R4 = 1.0 Megahm
R& = 180 k ohms™
'R6 =970 k ohims®
R7 = 680 k ohms
R8 =180 k ohms

*Far Figure 11 {16-ohm toad) change R5 to 100 k ohms, RE to 820 k ohms

and C8 to 250 pF.
**Q ptional —

RY = 1.0 Megohm
R10 = 1.5 Megohms
R11 =6.8 k ohms
R12=6.8 k ahms
Ra =10 ohms**
Ci1=470 pF

C2=0.1uF" "

ST, C3=0.05 uFy
Ca=470pF .
o C5=0.1uF ...
N C6:= 470 pF
Cr=01uF . ..
C4 =500 uF*. .
I ‘;'A []1,uF*_* }__ . ‘." ;

diilo-

Not included on board. (See Applications |nformation Note)
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| MFC6070 {continued)

APPLICATIONS INFORMATION (continued)

FIGURE 16 — PRINTED CIRCUIT BOARD (Foll Sidel . .
' {Speaker Grounded) FIGURE 17 — COMPONENT DIAGRAM FOR FIGURE 16

y S R T QXN XS T Sk i
: E 3 ; A LR e o eprere R FANECONTRDL] - - B3 CONTRO]
: . b ' ; T (FGNECONTROL) Ri(iD%UME,QDNTRQLl g

&
A4

IMPUT =

QUTPUT —==

FIGURE 18 = PRINTED CIRCUIT BOARD [Foil Side)

{Speaker to V] . EFIGURE 19 —‘COMPONENT DIAGRAM FOR FIGURE 18

oo AZTONE CONTRIL e 113 1
grmerrap-+ AZITONE CONTR «?-l”” ,gazgvgjwmsgpcg}gpk

Faasi] F-2 Tl

INPUT =

FIGURE 21 — COMPLETED BOARD

FIGURE 20 — PARTS LIST FOR FIGURE 18
(Speaker Grounded)

{See Applications Information Note)

R1 =180kohms . - C1,C4,C6=470pF
R2,R3 = 5.0 Megohms £2,06 =01uF

R4,89 = 1.0 Megohm c3 =0.05 pF
RE =82kohms - - CT: =260 uF
RE =820 k ohms Ca = 0.1 pF*

A7 =680k ohms
R8 =180 % ohims
R10 = 1.5 Megohms
R11 =15k ohms
Ra_ =10ohms®

*Dptional - Not included oa
board. (See Applications
Information Note)
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