MF08020Aj\‘

AUDIO DRIVERS

MFC8021A
MFC8022A

DEVICES DISCONTINUED — CONSULT FACTORY

.. . designed as preamplifiers and dri
output transistors.

CLASS B AUDIO DRIVERS

ver circuits for complementary’

® Driver for Auta Radios — and up to 20-Watt Amplifiers
.® High Gain — 7.0 mV for 1.0 Watt, R|_ = 3.2 Ohms
# High Input Impedance — 500-Kilohm Capability
® Qutput Biasing Diodes Included

® No Special hpg Matching of Qutputs Required

. MAXIMUM RATINGS (T = 125°C untess atherwise noted.}

Value :
Rating MFCBO20A | MFCBOZ21A | MFCBO22A Unit
Power Supply Voltage 35 20 45 Vdc
Power Dissipation 148 1.0 1.0 Watt
Derate above Tp, = +25°C 10 10 10 - mw/oC
- [ Peak Output Current (pins 5 & 8} 150 1650 150 mA
Operating Temperature Range -1010 475 | -1010 +75 | -10 10 +75 °c
Storage Temperature Range ~55 ta +125] -565 ta +125 [-55 ta +125 o .
THERMAL CHARACTERISTICS
Characteristic "Value Unit -
Thermal Resistance 100 ocw
Junction Temperature 125 °c

CLASS B AUDIO DRIVERS
SILICON MONOLITHIC
FUNCTIONAL CIRCUITS

CASE 644n
PLASTIC PACKAGE

FIGURE 1 — CIRCUIT SCHEMATIC
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See Packaging Infarmation Section for outline dimensions.
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“MFC8020A, MFC8021A, MEC8022A (continued)

""ELECTRICAL CHARACTERISTICS (Tx < #25°C unless otherwise nated) {See Figure 2)

S LRSI

MFC8022A

Characteristic Min Typ Max Unit
Drain- Curfent - :{ejg-= - . ™A
Vee = 30 Vdc SRR L ME C8G20A 110 "ot B0 :
Vee = 14 Vdc - S MF C8021A - 7.0 30 '
Ve = 40 Vde MFCBO22A - Ji2 .30, !
Sensitivity (Pg = 1.0 Watt, f = 1.0 kHz) - mv
gy = BOEVIRMS), R =165 " 7 'MFLC8020A - 89 112
.1 eg=B32VIRMS), R =852 - ~ MFC8021A - 32.. 40-
.| ea=12.65 V{RMS|, R =165 Q MFC8022A — 126 160 | N
Total Harmonic Distortion {f = 1.0 kHz) ‘ - . - %
Ve = 30 V, gy = B.O5VIRMS], R =165 2  MECS020A - 0.7 5.0
| vec =14V, eg = 3.2VIRMELR =650 MFCBO21A - 1.0 50
Vpg = 40 V, 65= 12.65 VIRMS), R = 1650  MFCBO22A - 15 5.0
Open- Loop Gain FI R - .. dB -
Vg =30V, R=1650 " MF CBO20A 82 S
; Vee =14V, R= 650 . MFCBO21A~ e a7 - .
i| MegTaow.AL=1850 1 - MFCBO22A, ¢ » 190 - '
i |Rippie Rejection T B dB
: f = B0 Hz, Ay = 100, gj, = 0, Power Supply i - 27 - -
: Ripple = 1.0 VIRMSI
: Equmalent fnput Noase B b . Tee
; =0, Rg="1.0K0; BW-100HZ—1UkHz - - 18
. Qulescent Qutput Veltage (ejn = 0) o . : i
: Ve =30V MFCS020A. . - 15"
| vee=1av MFC8021A . . - 7.0
: Voo =40V MFC8022A ca - 20 -
s ) " " FiGuURe 2 TESTCIRCUIT } N
: Ta e V{ZC PV e ;
: T+ iD . '
i : ; '
: 4 : L 100 uF
! ! - 210k 3K | I .
1 i N i
H 1N4D0Z ; i
: - -5oorequiv T !
i MFCA020A 100 uF .
: MFC8021A
1
1

3

8710

1N4002
or equiv

. 1R

I]1uF




MFC8020A, MFC8021A, M F078022A' (c‘o-n:tin tied) -

-~ *TYPICAL AUTO RADIO AUDIO APPLICATION and CHARACTERISTICS
ITa:= +259C unless otherwise noted.)

[EER RS EYN

CATION CIRCUIT FOR MFC021A
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APPLICATIONS INFDRMATION for MFC8021A ‘
{AUTO RADIO AUDID} ’

The MFC8021A combines all the voltage gain required for.an
automative radio audio amplifiarinto one. package reducing the
circuit-board area requnrement The circuit shown in, Figure 3
has an input sensitivity of approx:matelv 7.2 miltivolts for & one-
watt output.-Sensitivity. can bé adjusted by changing-the value of
Rg. The circuiti performance is a:function of the autput ‘device
hFE- as shown in Figure 4;-Figure 4 ¢an be used to determine the
minimum ffF g, of the output. transistors. The bandwidth of the
amplifier is determined by.the capamtor C1 if Cq isincreased to
390 pF the high frequency 3.0 dB pomt is typically 20 kHz

An illustration of the copper side of the prmzed clrcmt board
layout is shown in Figure 7. The dutput transistors are mounted
on the heatsink,which for autoradio audio applications should have
a maximum therma! resistance of 18°C/W for each device or
9.0°C/W when both autput transisters are moented on the same
heatsink.

‘FIGURE 4~ TOTAL HARMONIC DISTORTION
P versus OUTPUT POWER
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" FIGURE 7 = PRINTED CIRCUIT BOARD for AUTOMOTIVE
" RADIO AUDIO 10-and-20 WATT AMPLIFIERS (COPPER SIDE)
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1§ MEC8020A, MEC8021A, MFC8022A (continued) =

: TYPICAL 10-and-20 WATT AMPLIFIER APPLICATION AND CHARACTERISTICS
! (T & = +259C unless otherwise nated.}
FIGURE 9 — TOTAL HARMONIC D|5TORT|ON

: FIGURE 8 — APPLICATION CIRCUIT far
: MFC8020A/and MFCBO22A w1 versus OUTPUT ROWER -
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APPLICATIONS INFORMATION far MFC8020A and MFCBO22A
(10-Watt and 20-Watt Amplifiers) -
The MFC8020A and MFC8022A are high-voltage parts capable whera .
of driving 10-10-20 watt audio amplifiers, The gain of the circuit . dga = Heatsink thermal resistance
showri in Figure 8 changes when the value of R is varied and the . . . - .
. . . . Ty=
bandwidth is determined by Cq. Emittar resistors are required at ". Max:murmunqpn Gperating lemperature
the higher voltages ussd for 10-t0-20 watt audio amplifiers 1o @5 = Junction to heatsink thermal resistance -
provide therma! stability. The value of R is a function of the lincludes al) surface interface camponents for thermal
heatsink thermal resistance and supply voltage. - The heatsink - eesistance such as the insulating washer} [ .
requirements for operation at +65°C (with both devices mounted on =M
. . o i D = Maximum power dissipation of transistars -
on theosoaamﬁvhfeatsnnk]zg about 14°C/W for the 10-want amplifier {This oours at about 60% of maximum output power) -
and B.0YC, or the 20-watt amplifier. If the maximum ambient B.OWTor 10W,7.2W for 12 W

operating temperaturé s reduced then the heatsink can be reduced

in size as calculated by T4 = Maximum ambient temperature.

The printed circuit board layout is shown in Figure 7.°
Ty - 0451 Pp ~Ta ' '

OsA = "o
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_I MFC8030 \ HIGH FREQUENCY&IRCLHT

PACKAGE DISCONTINUED — AVAILABLE IN CASE 626
CONSULT FACTORY

DIFFERENTIAL/CASCODE
AMPLIFIER

‘ DIFFERF?NTIA L/CASCODE AMPLIFIER silicon Monalithic

Functional Circuit

. .designed for applirétions requiring differential or cascode amplifiers.

& Extremely Flexible Amplifier

® Diode Available for Biasing

® Economical 8-Staggered Lead Package

CASE 644A
PLASTIC PACKAGE

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

Rating Symbol Value ", Unit
Pawer Supply Voltage . vt 20 Vdc
| Differential Input Voltage Vin +5.0 Vde
Power Dissipation @ T, =.26°C Pp . o100 - Watt
{Package Limitation) . .
Derate above 25°C 168, 10 mw/oc
' Cperating Temperature Range : " Ta ~10ta +75 ac

FIGURE 1 — CIRCUIT SCHEMATIC

¥

Substrete 7

Sea Packaging Information Section for sutline dimensiens.
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ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted}

Circuit Charactaristic Symbol Min | Typ | Max | umic
AC Commeon-Mode Rejection CMRAAG - a5 - da
+60Vde
: ; : - i i
CMR = 2010g L
. %9 Tegl
L -6.0Vde H IR B i
- - - . 5.0 Ve’ E
Dilferential-Meda Voltage Gain " Avidin ! o8
81! " i .
Ay Oiff = 20 log 81
{eint
lejn = 1.0 kHz, 1.0 mVirms]} - 32 -
toir, = 10 MHz, 1.0 mV[rmsj] - % -
l6jp, = 50 MHz, 1.0 mv[rms]} - 1 -
Cascode-Mods Voltage Gain Aviesed) d8
leg1}
Ay C.-:sqode = 20 tog ' i
: - - o = 140 kHz, 1.0 MV {rms] ) - - |-38- —
¢ ! tejq = 10 MHz, 1.0 m¥{rms}) 315 |-
' - - {ein = SOMHz 1.0 mVrms]l- | - JER
| : . g
r 21 -
3
A A
19
8 1.0k
' a1 21 r—*
- S = 2| 10k {+BOVe - “Input OFfset Vottage . Vig™ [ v |ee0 o 10 | my
+ 7
I| H]
v H Sy s
43k 50C-
L 5.0V
7
i ' B Current Gain Match I O R
0 Ve P rrent Gain Matcl hrE2 . 3 -

flor =g, -




AUDIO PREAMPLIFIER

MFC8040 \

DEVICE DISCONTINUED — CONSULT FACTORY

| : i . | : . B
< 1Yl LOWNOISE-AUDIO PREAMPLIFIER *~+ - £ - LOW NOISE :
i : . ! ' : .. AUDIO PREAMPLIFIER. ...
: R Lo . L o R ‘Siliéon Monolithic
. . designed for high-gain, low-noise applications. Functional Circuit
! . Speci.al Moﬁolitﬁic “State-of-the-Art"” Process to Insure Low '’ i '
! ¢ Noise —1.0pV {Typ} | ; -
. & Canbe Extérnallv Equalized for NAB, RIAA . ;
{ @ Low Distortion — 0.1% (Typ) ® Ay = 100 '
. Large: Dynamic H}ange — 7.0:V{rms) Out ;
' - 0 Low-outpu:t-Impgdance-—--mo Ohms (Max) -~ IR T I B e
. ‘ i ¥ ! .
i . . ’ K A U E
: ; : L i CASE 6adA ' |
P - ‘ S - o - s PLASTIC PACKAGE  ~ :
! i ; T e
SRR . :
MAXIMUM RATINGS (T4 = 25°C unless otherwise noted) ' ; ;
gy ' ! Rating : Symbal i C Value : Unit .
; Power Supply Voltage : i Lo iyt 33 - o B ;
 Power Dissipation @ Tp, = 259¢C pp - I IR & i Watt :
;---|Package Limitation . ___ - . e T -
: Derate above TA = 25°¢ : 0 8 b1 IR mw/oC H
Operating Temperature Range .. ' FIPTRETE RS “210to 475 B °c
: R FRERE - -
! 1 i i FIGURE 1 — TYPICAL WIDEBAND AMPLIFIER CIRCUIT {Ay = 60 dB) :
J : i 1
i : . : V=30V i -\ .
i : : i -
: ‘ 3 1.04F
i ! H ! L
: : i : :
T Lo I L .
N - iow H H H L '
Ty i ! ; = - ;
; H ‘ : '
‘ | oo ' | .
. | : : 1
. | i 1 i ! ; :
; ! ! 1 . .
AR T e |
? ! ! i i -“TER:: 190 xF L "'_-.E. . f:\ . ‘ “ ,
| : ‘ [ :I: e REE o . S 5 o : :
| po 4 = A

See Packaging Information Saction far autline dimensians.
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MFC8040 {continued)

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

16 kHz, Ay =60dB @ 1.0kHz,

(o)

Circuit Characteristic Symbol | Min | Typ | Max | Unit
vt =30 vde
OuF lLD Drain Current g -.] 80 12 | mA
Vig=0
Total Harmonic Distertion THD - [«0.1]| D25 %
{vg = 1.0V, f=1.0kHz)
Input Impedance Zin — 75 — |kohms
butput |mpedance . Zout |- 106 — ohms
bpe'n _Loop_VoIrlage Gain_ . F Avol 80 - — | a8
"lvin = 1004V{rms) @ f = 1.0 kHz)
Widebzand Input Noise M - 1.0 3.0 uv
‘{-3.0 dB Bandwidth, 10Hz to {rms}

8-716
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‘MFC8040 (continued}

FIGURE 2 — CIRCUIT SCHEMATIC
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ZERO VOLTAGE SWITCH

MFC8070 \

PACKAGE DISCONTINUED — AVAILABLE IN CASE 626
CONSULT FACTORY

"ZERO VOLTAGE SWITCH _ -k .
’ R " ZERO VOLTAGE SWITCH

[ SILICON MONOLITHIC
i "FUNCTIONAL CIRCUIT

. designed for use in ac power szt:hlng appl:catlons with eutput’ -
drwe capable of triggering triacs. Other operational gatures include;
{1] a built-in voltage regulator that altows direct_ac line operation; . .. L e e e
{2} a differential input with dual seasor inputs capable of testing the
condition of two external sensors and controlling the gate pulse to a

triac accordingly; (hysteresis or propornonal control 1o this section
may be added if desired) (3) sensor input “open and shorz pro-
tection; this insures that the triac will never be turaed “on” if either-
- of; the inputs are shorted ar.opened (4] alzéro crossing detector
that synchronizes the triac gate pulses with the zero crossing of the'
ac line voltage. This eliminates-radio frequencv |nterference (RFH
: when used wzth resmlve Iuads .

Valvé':Contrul Co - -
Cn-Off Power Cuntruls St
Relav Driver ‘ . E : CASE 644A
Flashn_er Control [ERE I PLASTIC PACKAGE

Heater‘Contrqls

Photo Controls _ ___
Threshold Detector ‘
Lamp Driver ™

Ground

Co Ilm:mr:“I

i

Referance

Qutput

. e T
VEE o

See Packaging Infarmation Sectian for outlineg dimensions.
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MFC8070 continued)

MAXIMUM RAT|NGS'(TA = +25°C unless atherwise noted.}

+ - -+ Rating -, Symbal o Value Unit
DC Voltage ' - V5g 15 | Vde
OC Voltage - - cee e i .V4_3 , .- 15 + Vde
DC Voltage - Vg | 15 + Ve
'Pgak Supply.Current lg . 35 G mA e
Power Dissipation .. __ Pp . . 1.0 - Watt:
Derate above T = +25°C 11014 10 mW/°C
Operating Te:gperature Range Ta -1010 +75 oc
Storage Temperature Range Tstg | -55 to +150 . “c

ELECTRICAL CHARACTERISTICS (T4 = +25°C unless atherwise noted.]

oA ine -
':Qu’mut' - B
Puise - 7B ¢

FIGURE 2 — OUTPUT PULSE DEFINITION

Characteristic Definitions Characteristic Symbaol Min Typ Max Unit
'{ Vg with Inhibit Output ' . v Vg0 ASTEN Ve
‘ IZUV(RMSl Wz e {Sw1: Aor Bl - 9.0 1
B i -Output Leakage Cusrent BLE AR To YRR ER T [RREREA PR HA
. 4 agsg, B {Sw 1: A or B) -~ 5.0 100
vk Input Current 1 : - - - - A
1 ME CaL (Sw t: A} ! z ! - 5.0, 15
¥s ’\mu 360 Y Tnput Current 2 o : ' Rk HA
nF 4 {Sw 1: B} = | s0: 15
,' e } {nhibit Thresheld Yoltage VTHL Veet Vet - Vde
“tl {Swl:AorBl f +100mV [+10 mv "
Vg with Pulse Qutput Vgpo . ; Vde
HE 120 U(RMS)ED H) %Luw* ' (Sw1: A crBl . 60 " | "85 ° =
: "|..Peak Output Current lopk mA
- ' 4$5$ '!l [Sw 1: A ar B) ‘500 ] 80 T~
E - Pulse Threshold Voltage VTHP - - Veaf Vet Vde
. . {Sw 1: A ar B] e r [-10mv | 100 mv
s - Cutput Pulse Width A, 78 = F I s
8 {Sw 1: A or B, See Figure 2) VrA, +4.5 - v
VrB
Output Current With fnput Short, 4 Ise HA
wzuvmms) TS {Sw 1: B: Sw 2: A) - 50 100
[Sw 1: A; Sw 2: B} — 5.0 100
— A E Is § 1 }
Ak S| 7 'r'El‘,- | a . .
. WECB0D
Ve " Vyel ne
g ol N 5 -
: B

-8-719




MFC 8070 (continued) , R |
TEST CIRCUIT AND TYPICAL CHARACTERISTICS
FIGURE 3 — CIARCUIT WITH INCREASED PULSE FIGURE 4 — OUTPUT PULSE WIDTH
WIDTH ANDO TRIAC DRIVER TO CONTROL versus SOURCE RESISTANCE
HIGH-CURRENT SCR's . o * " [See Figure 8l
- 500 - -
R LI % amnl
2 am
4 -8 ar eguivy S . et
e . B -
1004 b ) ;!Nsuakj— L1 uF =
e MFL3070 ot ar T 00 v w300 T
5 Ve tNERTA ! equiv : 2 :
“ar equiv B /
6 : 5 o ‘ : —A ‘
T ZNE113 [ '
,]' T or equiv 5 :
=" 4 =3
MBS4891 2 oot < oo I ’
or equiv ar eguiv - |
. 0
120 VIRMS} 60 Hz R LOAD 4.0 6.0 n 20 0 40 60 100
10k L weTo50 Al ) ) o )
[ u— . ! Rs, PROGRAAM RESISTOR (KILOHMS}
" TYPICAL ZERO VOLTAGE SWITCH APPLICATIONS FOR TRIAC CONTROL )
FIGURE 5 — TRIAC CONTROL CIRCUIT P " FIGURE 6 — TRIAC CONTROL CIRCUIT
' : WITH CURRENT BOOST UTILIZING
P : i e DC SUPPLY
' % RN : :
. oR . k
R E lel:l B B . +- _ Y
0 v i ] R 41 l5 :
—=15. ——o0— MF . . . :
noviRms T g i (AN oo Tor2 :
L . ) ,
Eo R2 Rref * bc NFCRTID a
. . J . SUPPLY - MPS-US! - - AD
. 8 ! € RESISTIVE 02 R Il g oremis LINE
L0AD vef 15 :
TUIWe o T LDAD :
- - T 0k
o W
1 a1 R2 isan external sensor . —
- Basié trlac 1rigger circuit utilizing the zera crossing ilelector © R1aor A2 san exterial sensor Rs
and the inpul comparatar to control triacs with gate currenl . Basic dc Irigger applicalion using Lhe input comparatar
requirements to 600 mA. . . 10 control @ PNP capable Gf furnishing gate drive of
v o approximately 0.5 A,
Suggested Sircuit 10 vary outpul pulse width by value
e . . . . . af I_'-.‘s(SeeFigmed). . . .
H2 must be the exieral sensor for the internal sharl and open protection Lo e operative,
EIGURE 7 — TRIAC CONTROL CIRCUIT WITH CURRENT BOOST UTILIZING AC SUPPLY
43 - 5; Recommended Motorala triacs for use in cireuit.
10 Maximum Continuous Triae -, Case
1 Currant {A [RMS]) Family No.
. .
Y00 uF =i MFCE070 ‘ . PR 10 ZNB151/ZNB153 90 (Plastic)
15y ZNJHQE 0.1 uf 2NE346A/2ZNG349A | 221-024 (Plastic)
ar equiv
s 120 VIRMS) 10 2N6130/2NG1 44 86, 250
Bi B m00suF L0AD 25 2NG157/2N6165 174, 175,
23%
AAA
& kAW for 120 Vac 40 2N5441/2N5446 237, 238,
130 k/8W for 230 Vac) 239

Zero crossing tisc Zantrod circuit For gate current
requirements ta 100 mA.

. 8-720




MFC8070(continued) ~ =~ o -

"PIN COMPAR ISON OF MFC8070 AND GEL300F1 (PA424/CA3059}

Le ]
VEE |: : Input
g - |
Cutput I: R ) : A Vee
s E i ) j A Output
I: . V :l Reference
Ground E :I_Culla:tur Grouna

GEL300F 1/CA3059

E Input
B+ I ] Roforenca
[—

Crellactor

MFCBO7O

COMPATIBLE PRINTED CIRCUIT FOIL PAT'I:EFIN
FOR MFC8070, GEL300F1 {PA424)} AND CA3059 .

0 Motorela Pin
Number MFC8070

* GEL300F 1/CA3059 Pin Number

Fail patterns shown arg intended to show pin-for-pin
intercannection. Any change in the number of components
is dictated by the requirements of the individual design.

The MFCBO7Q requires two exiernal referance resistors;
one resistor between pin 3 and pin 5 and the ather between
pin 3and pin 8,

8-721






