Audio ICs

Pre / power amplifier for 1.5V
headphone stereos
BA3632K

The BA3632K is a dual-channel pre / power system IC designed for 1.5V headphone stereos. There is no need for
DC/DC conversion, and the system can operate off a single battery. The IC draws low current (lcc = 2.6mA) to allow
long set life.

@Applications
1.5V headphone stereos.

@Features
1) Dual pre-amplifiers with auto reverse compatibility. 4) AMS circuit (on chip comparator).
2) Dual power amplifiers. 5) Ripple filter.
3) Bass boost circuit (variable bass boost). 6) Low power consumption (lcc = 6.8mA, 0.5W X 2ch,
R. = 32Q).
@Absolute maximum ratings (Ta = 25°C)
Parameter Symbol Limits Unit
Power supply voltage Vee 3.0 \"
Power dissipation Pd 400™ mw
Operating temperature Topr —10~-+60 c
Storage temperature Tstg —55~+125 T
%1 Reduced by 4.0mW for each increase in Ta of 1°C over 25C.
@Recommended operating conditions (Ta = 25°C)
Parameter Symbol Limits Unit
Power supply voltage Vee 0.95 (0.98) ~2.2% \"

% The range Vcc=0.95V to 0.98V is the operating range for which oscillation will not occur.
The ripple rejection for the ripple filter is stipulated for Vcc =1.1V.
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Audio ICs BA3632K
@Block diagram
BIAS_IN FWD_IN1 REV_IN2 PRE_NF2
AMS_OUT BIAS_OUT FWD_IN2 REV_IN1
24 |23| |22| |21| 18
/ N\
Vee .
PRE_MUTE | 25 $ 4,7 1s| PRE_OUT2
é %%k 25
FWD /REV | 26 . 15| AMS_DET
2 30k L]
2 S W <
= (=]
z a0k 200k 8
Low_psT | 27 ; - 14| PRE_OUTH
w
o m
PWR_MUTE | 28 | 13| PRE_NF1
STBY |29 12| PWR_IN{
7
45k ook
RE_IN | 30 11| LPF1
& 210k 3k 90k
5 4
RF_OUT | 31 " §7 1o| PWR_IN2
g e
e VDETﬁ
T 30k
2
RF_BASE | 32 g’ 9 | BST_NF

L1 L

Vee

L] L

PWR_NF
PWR_OUT1

BST_OUT

Ll Ll

PWR_OUT2

Ll Ll

AGC_TAU
LPF2

850




Audio ICs BA3632K
@Pin descriptions
Pin No. Pin name 1/0 | Pin voltage Internal equivalent circuit Function

+B Power supply
1 Voo | 1.2V

Power amplifier output pin 1

Vee
2 PWR OUT1 fe} 0.76V Voo Power amplifier output pin 2
50k
3

6 PWR_OUT2 o 0.76V ® z
3 PWR_NF | 0.76V Power amplifier NF

Power amplifier input pin 2
10 PWR_IN2 | 0.76V

Power amplifier input pin 1
12 PWR_IN1 | 0.76V

Boost amplifier output

RF OUT
Vee

4 BST_OUT o 0.76V

Ground
5 GND | GND
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Audio ICs BA3632K

Pin No. Pin name 1/0O | Pin voltage Internal equivalent circuit Function
AGC time constant
setting pin for boost

Vee
7 AGC_TAU o - O % D30W0: 1K K/
Low-pass filter pin 2
RF OUT
Vee
e 45k
8 LPF2 o 0.76V
®
Boost amplifier NF
RF OUT
Vece
9 BST_NF | 0.76V 180k
O
®
Low pass filter pin 1
PWR IN1
11 LPF1 (0] 0.76V
PWR IN2
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Audio ICs

BA3632K
Pin No. Pin name 1/ 0O |Pin voltage Internal equivalent circuit Function
13 PRE_NF1 | 0.74v Pre-amplifier NF pin 1
17 PRE_NF2 | 0.74V Pre-amplifier NF pin 2
18 REV_IN1 | 0.76V Pre-amplifier REV input pin 1
19 REV_IN2 | 0.76V Pre-amplifier REV input pin 2
21 FWD_IN1 | 0.76V Pre-amplifier FWD input pin 1
20 FWD_IN2 | 0.76V Pre-amplifier FWD input pin 2
Pre-amplifier output pin 1
RF OUT
14 PRE OUT1 0 0.5V Ve Pre-amplifier output pin 2
16 PRE_OUT2 (¢] 0.5V (16) '
AMS comparator input
Vee
15 AMS_DET | 0.76V 0
Bias output
Vee
Vee
22 BIAS_OUT o} 0.76V
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Audio ICs BA3632K
Pin No. Pin name 1/ 0O | Pin voltage Internal equivalent circuit Function
Bias reference output
Veo
Vee
; 10k ;g
23 BIAS_IN o) 0.76V i im
AMS detector output
Vee
Voo
24 AMS_OUT o] - v
@ 30k
Pre-mute control
Veo
Vee
25 PRE_MUTE | - 300
Pre-amplifier input switch
Vee
Veo I l
26 FWD / REV | - @ 300 ®
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Audio ICs BA3632K
Pin No. Pin name 1/0 | Pin voltage Internal equivalent circuit Function
Boost ON / OFF control
27 LOW_BST | -
Power mute control
vee
Vee ®
300
28 PWR_MUTE | - (28) il
®
Standby control
Voo Vee
8
Vce
29 sTBY | When open ) 30k
Ripple filter reference output
30 RF_IN (0] 1.13V
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Audio ICs BA3632K

Pin No. Pin name 1/ 0O |Pin voltage Internal equivalent circuit Function

Ripple filter output

31 RF_OUT o 1.13V Vge

Ripple filter external
transistor base
32 RF_BASE (¢] 0.65V
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Audio ICs

BA3632K

@Electrical characteristics (unless otherwise noted, Ta = 25°C, Vcc = 1.2V, f= 1kHz, R = 10kQ (pre-amplifier),
RL = 32Q (power amplifier), L.BOOST OFF, 0dBm = 0.775Vrms)

Parameter | Symbol | Min. | Typ. | Max. | Unit | Coniditions
{Pre-+power amplifier)
Voltage gain GVTTL 54 57 60 dB | Vo=—20dBm
Circuit current 1 lec1 — 2.6 42 mA | Vn=0, Rg=2.2kQ
Circuit current 2 lec2 — 2.6 441 mA | L.BOOST ON, Vn=0, Rg=2.2kQ
Circuit current 3 lcc3 — 6.8 103 mA | Pour=0.5mWX2ch, Rg=32Q
Circuit current 4 lec4 — 5 20 #A | STBY OFF
{Pre-amplifier)
Open-circuit voltage gain Gvo 61 73 - dB | Vo=—20dBm
Closed-circuit voltage gain Gve 33.5 35 36.5 dB | Vo=—20dBm
Maximum output voltage Vom 120 210 - mV | THD=1%, DIN AUDIO
Total harmonic distortion THD — 0.2 0.6 % Vo=—20dBm, Gvc=35dB (NAB), DIN AUDIO
Input conversion noise voltage VNN — 1.5 3 ©V |Rg=22kQ, Gvc=35dB (NAB), DIN AUDIO
Channel separation CS 37 46 - dB \S;:‘ge_-%%%'gﬁl nput, Rg=2.2kQ
FWD / REV REV crosstalk CTrr 51 59 - dB | yingle-chanelinput, Rg=2.2kQ
R
Mute output voltage Vmute - —110 —90 dBm |Vin=—40dBm, PRE MUTE ON
{Bass—+power amplifier)
Voltage gain 1 Gv1 215 23.5 25.5 dB Vo=—20dBm
Voltage gain 2 Gv2 21.7 23.7 257 dB | L.BOOST ON, Vo=—20dBm
Voltage gain 3 Gv3 31 35 39 dB |L.BOOSTON, f=100Hz, Vo=—20dBm
Rated output power Pour 5 9 — mW | THD=10%, DIN AUDIO, R.=16Q
Total harmonic distortion THD — 0.35 1.3 % Pour=1mW, DIN AUDIO
Channel separation 1 CS1 33 40 - dB \S/?ge_%%%'gﬁl input, Rg=0
Channel separation 2 cs2 35 45 — dB ggil%-’ch\z/agieﬂrzmglétémL.BOOST ON.
Output noise voltage 1 Vnol — 24 40 xV  |Rg=0
Output noise voltage 2 Vno2 — 48 80 p#V | L.BOOST ON, Rg=0
Ripple rejection 1 RR1 64 74 - dB Eg:ésmt:a,???ggéﬁr:gg#z
L.BOOST ON
Ripple rejection 2 RR2 42 51 — dB Rg=0, Verr=—30dBm, frr=100Hz
lrro=25mA, BPF : 100Hz1/4 OCT
Input resistance Rin 7.5 10 13 kQ —
Channel balance CB —1.5 0 1.5 dB |Vo=—20dBm
Mute output voltage VMuTE — —110 —90 dBm | Vin=—30dBm
Vin=43dBm, f=100Hz, R.=16Q
AGC level Vace |—14.1 |—125 |—109 dBm |AGC level measured
at the end of the 16 Q resistor
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Audio ICs BA3632K
Parameter | Symbol | Min. | Typ. | Max. | Unit | Coniditions
{Ripple filter block) —

. - Vee=1.1V, Vrr=—30dBm, frRr=100H
Ripple rejection RR 33 39 - B |lero=25mA, BPF : 100Hz1/40CT
DC output voltage VRF 0.89 0.94 — \ Vee=1.0V, IrrFo=25mA
(Bias block)

DC output voltage Vews | 068 | 076 | 083 | Vv [Vee=t0v

{AMS block)

Song detect level 1 VBS |—236 |—22 |—204 dBv svohng\Z m?lg.g\x-o

Song detect level 2 WMs |—396 |—38 |—36.4 | aBv |HOWERMUTEOFF
(AMS-Ta characteristics)

Ambient temperature Ta —10 +25 +50 C -

Song detect level 3 AVBS —1.1 0 +0.6 dB \F,’V%YF\ZMLEE_?\%O

Song detect level 4 AVwms —1.1 0 +0.6 dB SV%\Q{F\Z 4“:3;5_87:0
{Control block)

Standby on voltage VsTon - - 0.4 \" “L” : POWER ON

Standby off voltage VsToFF 0.9 - - \' “H” /OPEN : POWER OFF
Standby pin current IsteY - 23 45 H#A | Voorn=0V

Power mute on threshold VwmToN - - 0.05 v “L” . POWER MUTE ON
Power mute off threshold VwmrorF 0.3 - - \' “H” /OPEN : POWER MUTE OFF
Power mute pin current Iswes - 0.3 0.9 pA | Vesrn=0.1V

FWD/REV low threshold VHze - - 0.4 Vv “L” ! REV

FWD/REY pin current Iswzs - 3 6 p#A | V2ern=0.2V

Low boost off threshold VLBoFF - - 0.1 \" “L” : L.BOOST OFF

Low boost on threshold Vieon 0.4 - - v “H” /OPEN : L.BOOST ON
Low boost pin current lswar - 0.3 0.9 p#A | Varen=0.1V

Pre-mute low threshold VrHzs - - 0.4 \ “L” : PRE MUTE OFF
Pre-mute pin current Iswas - 3 6 puA | Vospn=0.2V

©Not designed for radiation resistance.
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@Measurement circuit
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Audio ICs

BA3632K

@Measurement circuit switching table

SW No.
Parameter Symbol

1]2|3]a]5][6]7]|8]9]10][11]12]13]1a]15][16]17[18]19
{Pre-+power amplifier
Voltage gain GVTTL|2/1|12/1]1/211/2| 1 1 1 113|131 1 1 11212 (1/2 2
Circuit current 1 173 N T O T T A T A I - I A A O - B A
Circuit current 2 lec2 [ 444Vl
Circuit current 3 lee3 [2/742/7417271720 Vbbb 33 d bbb d b2
Circuit current 4 Fo%7: N T A A s A A O N A A A - R I
{Pre-+amplifier
Open-circuit voltage gain Gvo |2/12/112/1|12/11 2 |2 |2 |2 (1|1 |1 |1 |1 |1 ]|]2]|1]|2[/2 2
Closed-circuit voltage gain Ge [ 4[]
Maximum output voltage R T I A O A A e A O I O I O I A O O O I A
Total harmonic distortion THD [ 4 | 4|4 bbb bbb ddd
Input conversionnoisevoltage | Van | 1 | 1 | 1 |V L L[ L bbbl bbb
Channel separation cs [2/t721 1 | 1 2R IR AR R A AR Er

Tt el LV Vbbbl i el
FWD / REV REV crosstalk CTem 2712740720720 L [V LV VLV VPV e d
Ripple rejection RR [t 1|1 |1 d (bbb dbpd(sf2jd]d]ifrnel
Mute output voltage Vwere 2712/1(t72072) L[ L bbb bbb bbb
{Bass+power amplifier)
Voltage gain 1 Gvi 11|11 (1j{1j1|1j22]1|1|1|1(2|1]|]2]|2]|2
Voltage gain 2 G2 [ L bbb bbbl bbb
Voltage gain 3 G [ L bbbl bbbl
Rated output power Pour | 4| bbb 4 bbb dbjelajdfdjdjd]eld]l
Total harmonic distortion L5 12 20 O O A O I A T T A A A A
Channel separation 1 o= T A A O I O I A A 1 - A I O O O I
Channel separation 2 cs2 | L3 bl pd il bl
Output noise voltage 1 L3 I T A A A A 1 T A A A A I - O I
Output noise voltage 2 Wno2 [ L bbbl bbbl
Ripple rejection 1 RR1 | V| V|3 e drdpdrddisiejdjdjaejidfd
Ripple rejection 2 RR2 | L | V[ d bbby epeydpirpd]d
Input resistance N A A A O O X e A A Y A -2 I
Channel balance (o7 = I I e " -~ 2 A I Y A A
Mute output voltage Vwre | 4| L[Vl Rl bbbl el bl
AGC level Vace |4 | b [ 4[4 d bbb b2 2 bbbl
{Ripple filter block)
Ripple rejection RR 1|1 (11|11 ({1 |1}{1|1]1]|1|3|2|2]|1 212
DC output voltage Vee [ 4LV IR R
{Bias block)
DC output voltage [ Vaws [1 [t [1[a [ [t 1]t [1]1]1]2]1]2]2]2
{AMS block)
Song detect level 1 Ves (2|2 (1|1 (1 (1|1 |1 |1 |1 |1 (1|11 ]2]|]2]|]2|2]|2
Song detect level 2 Vs [V LB bVl bbb bbbl
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Audio ICs

BA3632K

SW No.
Parameter Symbol

1]2]3]a]5]6]7]|8]9]10][11]12]13]14]15][16]17[18]19

{Control block)
Standby on/off voltage Vst 1|11 (11|11 |(1({1]1]|1[1[]1]2 1122 |2
Standby pin current lsey | [V VR L
Power mute on/offthreshold| Vwr | 4 [ 4 | 4| 4|4 b4 b 2244414181841
Power mute pin current Iswas | 4| 4| bbbl bbb b pbiep il
FWD/REYV low threshold Vmves (2/1(2/1017211/2] L | | I A 1 R {134
FWD/REV pin current bswes | 4| b [ A VPPl bbbl ddle)d
Low booston/offthreshold | Vie |1 [ 1 [ 1 [ 1[4 [ L4 d {223 |44 [dd[d 381
Low boost pin current A A N A N A R A AR AR e
Pre-mute low threshold Vries (2712711721720 V[ L Vb1 (1L Vbbb bre s
Pre-mute pin current Iswas | 4| 4| bbb el 2
naoHm 861



Audio ICs

@Application example
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Audio ICs BA3632K

@Electrical characteristics curves
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@External dimensions (Unit:s mm)

AMBIENT TEMPERATURE : Ta (C)

Fig.13 Song detect 3 vs. temperature
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Fig.14 Song detect level vs. temperature
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