Audio ICs

Dual recording / playback preamplifier
for radio cassette recorders

BA3420AL

The BA3420AL is dual recording/ playback preamplifier for radio cassette players. It has an internal switch for switching
between playback head, mic, and radio input modes, and also includes a bias oscillator and regulated voltage source

for radio use.

All control is possible with one external switch, allowing designers to reduce the number of external components and

the size of their set designs.

@Applications
Radio cassette recorders

@Features
1) Internal three-mode input/output switch for playback 3) Control of the internal switch and regulated voltage
head, mic and radio modes. source is possible with one external switch.
2) Built-in bias oscillator and regulated voltage source 4) Low distortion.
for radio use. 5) Low noise.
@Absolute maximum ratings (Ta = 25°C)
Parameter Symbol Limits Unit
Power supply voltage Vce 18 A
Power dissipation Pd 400°* mw
Operating temperature Topr —25~+475 T
Storage temperature Tstg —55~+125 T
* Reduced by 4.0mW for each increase in Ta of 1°C over 25°C.
@Recommended operating conditions (Ta = 25°C)
Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Vee 5 - 16 \
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BA3420AL

@Block diagram
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@Electrical characteristics (unless otherwise noted, Ta = 25°C, Vcc = 8.0V, f = 1kHz and measurement circuit: Fig. 1)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current la - 5.1 9.0 mA ViN=0Vms P/B Mode
P/BLine Amp| GwvcPL 43.0 45.0 47.0 dB Ri=10kQ, Vo=0dBm
Voltage gain Mic Rec Amp| GvcMR 49.5 515 53.5 dB Ri=2kQ, Vo=0dBm
RadioRec Amp | GvcRR 32.0 34.0 36.0 dB Ri=2kQ, Vo=0dBm
Radio Line Amp |  GveRL 17.5 19.5 215 dB Ri=10kQ, Vo=—15dBm
P/BLine Amp| VomPL 1.2 1.5 - Vms | THD=1%, R.=10kQ
Maximum output Mic Rec Amp | VomMR 1.1 1.4 - Vms | THD=1%, Ri=2kQ
voltage RadoRecAmp| VouRR | 1.4 17 - Vms | THD=1%, Ri=2kQ
Radio Line Amp |  VomRL 0.25 0.3 - Vims | THD=1%, R.=10kQ
P/BAmp | VnnP - 1.0 20 uVms | Ry=2.2kQ, Vin=0Vms, BPF20~20kHz
L’;‘ft‘:g?”"e’go" noiSe " ytic Amp | VM — 12 | 22 | uVms | Ry=2.2kQ, ViN=0Vims, BPF20~20kHz
Radio Amp | VR - 1.6 3.0 #Vms | Rg=2.2kQ, Vin=0Vms, BPF20~20kHz
P /B Line Amp| THD PL - 0.05 0.45 % Vo=0dBm, R.=10kQ
Total harmonic Mic Rec Amp | THD MR - 0.25 1.00 % Vo=0dBm, R.=2kQ
distortion RadoRecAmp | THORR | — | 025 | 100 | % | Vo=0dBm, R.=2kQ
Radio Line Amp | THD RL - 0.04 0.45 % Vo=—15dBm, R.=10kQ
PBLineAmp| CTPL - - —50 dBm | P/Bn=—45dBm, Ri=10kQ
metchannel orosstalk | pagoRecAmp| CTRR | — — | —50 | dBm | Radion=—34dBm, R.=2k0
Radio Ling Amp |  CT RL — — —50 dBm | Radion=—34dBm, R.=10kQ
1 CT1 - —62 —49 dBm | P/Bn=—45dBm, Mic Mode RecOut
2 CT2 - |—110 | —80 dBm | P/Bn=—45dBm, Mic Mode LineQut
3 CT3 - —72 —59 dBm | P/Bn=—45dBm, Radio Mode RecOut
4 CT4 - —92 —79 dBm P/Bn=—45dBm, Radio Mode LineOut
5 CT5s - —72 —59 dBm | Micn=—51.5dBm, P/B Mode LineQut
Inter-mode crosstalk 6 CTé - —76 —63 dBm | Micn=-—51.5dBm, Radic Mode RecOut
7 CT7 — —92 —79 dBm | Micn=—51.5dBm, Radio Mode LineOut
8 CT8 - —72 —59 dBm | Radion=—34dBm, P/B Mode LineQut
9 CT9 - —62 —48 dBm | Radion=—34dBm, Mic Mode RecOut
10 CT10 - —107 | —80 dBm | Radion=—34dBm, Mic Mode LineOut
Mic amplifier mute level Mute - - —80 dBm | Micn=—51.5dBm, Mic Mode LineQut
P/B Amp RnP 27 35 43 kQ VIN=5mVims
Input resistance Mic Amp RnM 14 18 22 kQ Vin=1.7mVms
Radio Amp| Rw~R 27 35 43 kQ ViN=17mVrms
E&%ﬂﬂzﬁ;’ggage source Vregout | 43 | 475 | 52 V | Re=50kQ, MicMode
Sliiﬂ'ta;ﬁ?rzg':age souree Jow 15 | 180 | - 4A | R=25kQ, MicMode
Regulatad voltage source AVeg/AT| — | =54 | — |mv/C| Ru=50kQ, MicMode
temperature characteristic 8 ’
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@Measurement circuit
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Fig. 1
@Measurement circuit switch control table
. Sw SW | SW | SW | SW | SW|SW | SW|SW Sw
ltem Symbol|  Condition 1 3 4 5 5 7 8 9 10 | 11
Quiescent current la P/B Mode | OFF QFF | OFF | OFF | OFF | OFF | OFF | ON | ON | OFF
Voltage gain GvcPL |P /B Line Amp| ON P1/P2| OFF | OFF | OFF | ON/OFF OFFON| ON | ON | OFF

GveMR| Mic Rec Amp | ON M |OFF | OFF | ON | OFF | OFF | ON | ON | OFF

GvcRR |Radio Rec Amp| ON R1/R2|ON/OFF | OFFCN | OFF | OFF | OFF | ON | ON | OFF

GvcRL Radio Line Amp| ON R1/R2| ONJOFF | OFFCN | OFF | OFF | OFF | ON | ON | OFF

Maximum output voltage VomPL |P /B Line Amp| ON P1/P2| OFF | OFF | OFF |ONOFF|CFFON| ON | ON | OFF

VouMR| Mic Rec Amp | ON OFF | OFF | ON | OFF | OFF | ON | ON | OFF

VomRR |Radic Rec Amp| ON R1/R2|ONOFF | OFFCN| OFF | OFF | OFF | ON | ON | OFF

VomRL Radio Line Amp| ON R1/R2|ON/OFF | OFFCN| OFF | OFF | OFF | ON | ON | OFF

Input noise conversion voltage| VNNP P /B Amp ON OFF | OFF | OFF | OFF | OFF | OFF | CN | ON | OFF

VNINM Mic Amp ON OFF | OFF | OFF | OFF | OFF | OFF | ON | ON | OFF

VunR | Radio Amp | ON OFF | OFF | OFF | OFF | OFF | CFF | ON | ON | OFF

Total harmonic distortion THDPL |P/B Line Amp ON P1/P2{ OFF | OFF | OFF | ON/OFF | OFFON| ON | ON | OFF

THD MR| Mic Rec Amp | ON M |OFF | OFF | ON | OFF | OFF | ON | ON | OFF

THD RR |Radio Rec Amp| ON R1/R2|ON/OFF | OFFCN| OFF | OFF | OFF | ON | ON | OFF

IJJJZ'UIJZ'U:U:UZ'U:UIJK'U'UI\J%
<

THD RL |Radio Line Amp| ON R1/R2|ON/OFF | OFFCN| OFF | OFF | OFF | ON | ON | OFF
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ltern Symbol  Condition SW | SW | SW | SW|SW | SW | SW | SW | SW | Sw | Sw
y 1 2 3 4 5 6 7 8 9 10 11
Interchannel c p/g |1ch—2ch| ON P P1 |OFF | OFF | OFF| ON | OFF | ON | ON | OFF
TPL| .
crosstalk level LineAmp | osn+1ch| ON | P | P2 | OFF | OFF | OFF | OFF | ON | ON | ON | OFF
c Radio |1¢h=2h| ON | R | R1 | ON | OFF | OFF | OFF | OFF | ON A ON | OFF
TRR
RecAmp | och—1ch | ON R R2 |OFF| ON | OFF | OFF | OFF | ON | ON | OFF
c Radio ich—2ch| ON R R1 ON | OFF | OFF | OFF | OFF | ON | ON | OFF
TRL| .
LineAmp | ach-1ch | ON R R2 |OFF| ON | OFF | OFF | OFF | ON | ON | OFF
Inter-mode CT1 |P/B—MicRecOutf ON | M [P1/P2| OFF | OFF | OFF |ON/OFF/OFF/ON| ON | ON | OFF
crosstalk level CT2 |P/B-McLineOut| ON | M |P1/P2| OFF | OFF | OFF |onoFF oFFion] ON | ON | OFF
P/B— ON R |P1/P2| OFF | OFF | OFF |ON/OFF|OFF/ON| ON | ON | OFF
CT3 ,
Radio RecOut
P/B— ON R [P1/P2| OFF | OFF | OFF |ON/OFF/OFF/ON] ON | ON | OFF
CT4 .
Radio LineOut
CT5 Mic— ON P M |OFF | OFF | ON | OFF | OFF | ON | ON | OFF
P/B LineQut
Mic— ON R M |OFF|OFF | ON | OFF | OFF | ON | ON | OFF
CTeo .
Radio RecQOut
Mic— ON R M |OFF|QFF| ON | OFF | CFF | ON | ON | OFF
CT7 e
Radio LineOut
Radio— ON P |R1/R2|ON/OFF|OFF/ON| OFF | OFF | OFF | ON | ON | OFF
CTs .
P/ B LineQOut
Radio— ON M |R1/R2|0ON/OFF|OFF/ON| OFF | OFF | OFF | ON | ON | OFF
CT9 .
Mic RecOut
Radio— ON M [R1/R2|ON/OFF|OFF/ON| OFF | OFF | OFF | ON | ON | OFF
CT10 o
Mic LineQut
Mic amplifier L
mutelesel Mute | Mic LineAmp | ON | M M |OFF|OFF | ON | OFF OFF | ON | ON | OFF
Input resistance RnP P/B Amp ON P |P1/P2| OFF | OFF | OFF |ON/OFF|OFF/ON| OFF | OFF | OFF
RinM Mic Amp ON M M | OFF | OFF | ON | OFF | OFF | OFF | ON | OFF
RinR Radio Amp ON R |R1/R2|ON/OFF|OFFION| OFF | OFF | OFF | OFF | OFF | OFF
Regulated voltage source Vreg .
output voltage Oy | MicMode | ON | M |OFF | OFF | OFF | OFF | OFF | OFF | ON | ON | OFF
Regulated voltage source .
output current lout | MicMode | ON | M |OFF|OFF|OFF OFF | OFF | OFF | ON | ON | ON
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@Application example 1
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Fig. 2

@Application block diagram

BA3420AL
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@Application example 2

Audio ICs
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Fig. 4

This component is no longer sold. Use this circuit diagram for reference only.

Note: The power amplifier used in this circuit example is the BA5410.
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@CElectrical characteristics curves

i VIN=0Vrms H 39 f=1kHz g% vee=8v
o P /B MODE 2275 THD=1% o 20 f=1kHz
g 20 250 REC OUT RL=2kQ E 10 REC OUT RL=2kQ
5 1 2 525 LINE OUT RL=10kQ % 5o LINE OUT RL=10kQ
L 16 H 20 E o
g 4 175 BADIO MODE REC QuT S { [Mic MopE
£ 0 a P/ B MODE LINE ouT o - [<[RECOUT []
S > 15 Wi Woos e | o 05 4
© 10 5 1.25 cout Q ™~ el
Z g 40 [ g o2 ‘;gcoxﬂ-
e 3ov | 2 01om3 oGO
g o = Sors Z = ol 7
g ° = z .. | £0.05 - —~
= 2 RADIO MODE LINE OUT 2 - P/ B MODE LINE QUT,
117 g0 d [ [ 5 %% Rapio Mook e out T T T
o = 9 [~
0 2 4 6 8 1012 14 16 18 20 22 24 26 0 2 4 6 8101214 16 18 20 22 24 26 -%-18-16-14-12-10 -8 -6 =4 =2 0 2 4 6
POWER SUPPLY VOLTAGE : VGG (V) POWER SUPPLY VOLTAGE : VCC (V) OUTPUT VOLTAGE ! Vo (dBm)
Fig. 5 Quiescent current vs. Fig. 6 Maximum output voltage vs. Fig. 7 Total harmonic distortion vs.
power supply voltage power supply voltage output voltage
120
110 vee=8v
REC OUT RL=2kQ
100 LINE OUT RL=10kQ
2 90
& 80
@ REC AMP OPEN LOOP VOLTAGE GAIN
% 70 P /B MODE LINE OLIJT
@ 60 MIC MODE REC OUT |~
& 50 —
F 40/"""RADIQ MODE REC QUT
o so—F—F——
> 20 RADIO MCDE LINE OUT
10
% 30 100 300 1k 8k 10k 80K 100k
FREQUENCY : f (Hz)
Fig. 8 Voltage gain vs.
ambient temperature
@External dimensions (Units: mm)
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