Multimedia ICs

Headphone/Speaker Amplifier
for Notebook Computers
BA7786FP-Y/BA7787FS

The BA7786FP-Y and BA7787FS are sound amplifiers designed for notebook computers, and contain a suspend
function and input pins for the system beep and PM beep sounds used by notebook computers. In short, this
single-chip IC contains all the analog audio components needed for notebook computers.

Product H.P.amp S.P.amp Other functions
BA7786FP-Y Stereo Stereo SYSTEM/PM BEEP input, SUSPEND, EVR, MUTE,
BA7787FS Stereo Monaural BEEP level control

@®Applications

Notebook computers

@Features

1) Stereo headphone amplifier that supports mixing 4) Separate suspend mades for the headphone am-
input, along with a stereo speaker amplifier plifier and speaker amplifier, for low-power-con-
(BA7786FP-Y) or BTL monaural speaker amplifier sumption computers.
(BA7787FS). 5) Two beep inpul pins, a necessity for notebook

2) Internal anti-pop circuit, to prevent the popping computers,

sounds that occur when the power is turrned on.
3) Internal slactronic volume switch and mute circuit.

@Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits Unit
Powar supply vollage V' 6 v
Power BA7786FP - Y 850*1
dissipation BA7787FS Pd 600*2 W
Operating temperature Topr —10~70 T
Storage temperature Tstg —56~125 c

*1 Reduced by 6.8 mW for each increase in Ta of 1°C aver 25TC.
*2 Reduced by 6.0 mW for each increase in Ta of 1'C over 25T.

®Recommended operating conditions (Ta=257)

Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Vee 45 5.0 55 v

160 RONM

B 7828999 0015627 413 WM



BA7786FP-Y/BA7787FS

Multimedia ICs

juswdinbe spgeuod 10} SI2idwe auoydpesy pue Jexeeds . olpne erpawininy

*--

-k QAN34SNS dS :..M_nzwam_.m&
QN3JSNS dH ....Mozw%_..mux

m._NSOmw

:z_umm

s[5
avo 4[]
w0 [E]
W
3>m:m

BA7786FP-Y

@Block diagram

€|runods
mz_mwwnil
—g ﬂv 1 @ | NOHDT
2 )
&
~ | aAT 4339

—

M.”_._z_wzn

HP Vee

BA7787FS

[omasmns & k- 2] oaess s

161

I 7828999 0015628 35T W



Multimedia ICs
%

BA7786FP-Y/BAT7787FS

@Pin description
BAT786FP - Y
Pin No. Pin name Function Voltage Type

1 EVR CTRL EVR control pin - B (NPN)

2 LINE IN L Line Lch input 25 B (PNP)

3 MUTE CTRL Headphone mute control pin 5.0 100kQ PULL UP
4 LINE IN R Line Rch input 25 B (PNP)

5 BIAS Bias 2.5 23.5kQ

6 SYSTEM BEEP IN SYSTEM BEEP input 2.5 B (NPN)

7 BEEP LEVEL SYSTEM BEEP IN cutput level setting 4.2 C (PNP) ~3kQ
8 LCH OuUT LINE IN L+SYSTEM BEEP IN output - C (PNP)

9 PM BEEP IN PM besp input 2.5 B (NPN)

10 SP OUT1 L BTL speaker Rch output (forward) 25 EF (NPN)

11 SP OUT2 L BTL speaker Rch outpul {reverse) 25 EF (NPN)

12 HP SUSPEND Headphone SUSPEND control 5.0 100kQ PULL UP
13 SP SUSPEND Speaker SUSPEND control 5.0 100kQ PULL UP
14 SP GND Speaker ground 0.0 -

15 MONO /ST Speaker amplifier Lch ONOFF control 5.0 100k PULL UP
16 SP OUT2 R BTL speaker Rch output (reverse) 25 EF (NPN)

17 SP QUTt R BTL speaker Rch output (forward) 25 EF (NPN)

18 LINE MIX ON/OFF SP IN LR input 5.0 100kQ PULL UP
19 SP Vee Speaker Vce 5.0 -

20 SP IN R Speaker Rch input 25 B (NPN)

21 SPIN L Speaker Leh Input 2.5 B (NPN)

22 HP GND Headphone ground 0.0 -

23 HP OUT R Headphone Rch output 25 EF {NPN)

24 HP OUT L Headphone Lch output 25 EF {NPN)

25 HP Vco Headphone Vee 5.0 -

Note) The pin formats are as follows. EF: emitisr followsr; B: base; C: collector; ~ : saries connection

The above values are all based on the settings (HP Veo=SP Vcc=-+5.0V) In Fig, 1, entitied “Measurement circul diagram,,”
and do not guarantee standards.
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Note) The pin formats are as follows. EF: emitter follower; B:base; C: collector; ~: serles connection.

The above values are all based on the settings (HP Vee™=SP Voc=+-5.0V) in Flg. 2, entitled “Measuremant circuit diagram,”

and do nol guarantos standards.
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Muitimedia ICs BA7786FP-Y/BA7787FS
- - - _____________________________________________________________________] E
@Pin description §
BA7787FS g

Pin No. Pin name Function Pin voltage Pin type §
1 EVR CTRL EVR control pin - B (NPN) &
2 |UNEINL Line Lch input 25 B (PNP) 2
3 | MmuteECTRL Headphone mute control 50 100kQ PULL UP g
4 LINE INR Line Rch input 25 B (PNP) §
5 BIAS Bias 25 23.5kQ g
6 SYSTEM BEEP IN SYSTEM BEEP input 25 B (NPN) g
7 |sPiN Speaker input 25 B (NPN) ‘g
8 PM BEEP IN PM BEEP input 25 B (NPN) 5
9 | HPSUSPEND Headphone SUSPEND control - B (PNP) . g
10 SP SUSPEND Speaker SUSPEND contro! - 8 (PNP) ®
1 SP GND Speaker ground 0.0 - l
12 LINE MIX ON / OFF SP IN input ONAOFF control 5.0 100k PULL UP
13 SP OUT2 BTL speaker output {reverse) 25 EF (NPN) S
14 SP OUTHY BTL speaker output {forward) 25 EF (NPN) ?’:
15 BEEP LEVEL SYSTEM BEEP IN output leve! setting 42 C (PNP} ~3kQ "é
18 8P Vee Speaker Vcc 5.0 - =
17 | HPGND Headphone ground 0.0 _ =
18 HP QUT R Headphone Rch output 25 EF (NPN)

19 HPOUTL Headphone Lch output 25 EF (NPN}
20 HP Vee Headphone Vce 50 -



Multimedia ICs BA7786FP-Y/BAT787FS

@Control pin circuit

BA7786FP-Y
MUTE CTRL (3pin) HP SUSPEND (12pin) LUINE MIX ON / OFF (18pin)
MONO /ST (15pin) SP SUSPEND (12pin}
HP Vee ? HP Voo HP Vee
— §|00k 100K
§1oou UMk
‘o 12,33pin
1 3,15pin
BA7787FS
MUTE CTRL (3pin} HP SUSPEND (9pin) LINE MIX ON / OFF (12pin)
SP SUSPEND (10pin)
HP Vee ? HP Vcc‘ —— HP Vcc
o gm
§100k 20k 12pn
10k 9,10pin
10k 3pin

Note) All figures are design values and do not represent guaranteed performance.
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Multimedia ICs

@®Electrical characteristics (unless otherwise noted, Ta=25C, HP Vec=5P Vce=5.0V, f=1kHz)

BA7786FP-Y/BA7787FS

Multimedia audio - Speaker and headphone amplifiers for portable equipment

BA7TB6FP - Y
Parameter | symool | Min. | Typ. | Max. | unn | Conditions | Measurement Circuit
{Circuit current)
Circuit current loc 352 | 482 | 7.84 | mA |Noinput, SP OUT = no load Fig.1
Circuit current SUSPEND locs 175 | 240 | 410 | uA [Noinput, VamVsaH Fig.1
(HP AMP 1) INPUT :LINE IN L/R, OUTPUT:HP OUT L/R
Output voitage level Vow | =74 |—40|—15 | dBV |Vn=—10.0dBY Fig.1
Distortion THOw | — | 01 | 10 | % |vm=—10.0dBV*! Fig.1
EVR ariation range Gem | 70 | s | — | B |JNSCO00Y ;iummummm Fig.1
Maximum puiput level Vowe |—18|4+06| — | dBV |THD=1%"! ' Fig.1
Output residual noise Vowse: | — | —80 | —73 | dBV |RAgme1k0 *2 Fig.1
Interchannel crosstati CTe ~ | =70 | —70 | dBV |Vvmm—7.00BV*2 Fig.1
Muting level MTre — | =94 | —83 | BV | Ve —7,0dBV*2, Vu=L Fig.1
(HP AMP 2) INPUT :SYSTEM BEEP IN., OUTPUT:HP QUT L/R
Output voitage level Vore 022 | 0.32 | 042 | Vpp | Vn=5.0Vpp Fig.1
Input threshold level Vien 4.5 - 50 | Vpp Fig.1
(SPAMP 1) INPUT:SP IN L/R, OUTPUT:SP OUT L/R
Output votlage level Vosr | —14| 420[ +4.5| dBV | Vw=—10.0dBV Fig.1
Distortion THD»» | — | 04 | 15 | % | Vwm—10.0dBV™*! Fig.1
Maximum output lsvel Vowr |+35|4+57| — | dBV | THO=1%*' Fig.1
Output residual noise Vo — | ~90 | —80 | dBV | Rg=1kn*? Fig.1
Interchannel crosstak (o1 12 — | ~78 | =70 | dBV | Vmw=—12.04BV*2 Fig.1
LINE MIX OFF lovel Voorrsp | — | =78 | =70 | dBV | vw=—12.0dBV*2 vi=L Fig.1
{SPAMP 2) INPUT :PM BEEP IN, OUTPUT :SP OUT L/R
Output lavel | Voo [—74]-40]-15]eev [va=—10.008v Fig.1
MUTE CTRL (3PIN)
HP MUTE ON holding voltage vw |GND| — | 04 | Vv Fig.1
HP MUTE OFF holding voltage | Vi 43 | — | Ve | Vv Fig.1
HP SUSPEND (pin 12)
HP SUSPEND holdingvoltage | Vi |GND | — | 04 | v Fig.1
HP SUSPEND hokiing vottage |  Vim 43| — | v | v Fig.1
SP SUSPEND (13PIN)
HP SUSPEND holdingvoltage | v |GND | — | 04 | Vv Fig.1
HP SUSPEND holding vollage |  Vaw 43 | — lvee | v - Fig.1
MONO/STEREQ (pin 15)
MONAURAL. hoiding voltage vu |[GND| — | 04 v Fig.1
STEREO hoiding voage Vit 43 | — | ve | Vv Fig.1
LINE MIX ONJOFF {18pin)
LINEMIXOFFholdingvoltage: | Vu |GND| = | 04 | v Fig.1
LINE MIX ON holding voltage Vs 4.3 - Voo v Fig.1

+1 . 8 W.=0.4~30kHz,

*2 ! DIN sucio mode seitings are as foows, uniess otherwise specitied:
VEwHP Voo (EVR=Mem.) , VimH (HP MUTE OFF) . Vu=L (HP SUSPEND) . Ve=L (SPSUSPEND) . Vi=H (LINE MIX ON) .

VYn=H (STERED)

B 7328999 0015632 880 mm
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Multimedia ICs

BA7786FP-Y/BA7787FS
e ———————,——,—_—,—_—,——

BA7787FS
Parameter I Symbot f Min. I Typ. l Max—l Unit l Conditions l Measuremant Circull
{Circuit surrent)
Clreuit current lee 3.52 | 482 | 764 | mA | Noinput, SP OUT = no load Fig.1
Circuit current SUSPEND lecs 175 | 240 | 410 | «A | Noinput, Vu=Vs=H Fig.1
(HP AMP 1) INPUT :LINE IN L/R, OUTPUT :HP OUT L/R
Output voltage level Vowr | ~7.4{--40 | —1.5 | dBV |Vw=—10.0dBV Fig.1
Distortion THDw | — | 01 | t0 | % |Vvwn=—10.0d8V*! Fig.1
EVA variation rangs Gee | 70 ;| 90 [ — | dB \Y;':ip_\;g?g:: ;riund lovel ditierential Fig1
Maximum output level Vouwr | =18 |+0.6 | — | dBV | THD=1%*"! Fig.1
Output residual noise Vowr ~ | ~80 | —73 | dBV |Rg=1kQ*2 Fig.1
Interchannel crosstalk CTwe - | =79 | =70 | dBV | vw=—7.0dBV*? Fig.1
Muting level MTue — | =84 | —83 | dBV |vi=—7.0dBV*2, Vu=L Fig.1
(HP AMP 2) INPUT : SYSTEM BEEP IN, OUTPUT:HP OUT L/R
Output voliage level Voo | 022 | 032 | 042 [ Vpp | vn=5.0vpp Fig.t
Input threshakd leve! Vin 4.5 = 50 | Vpp Fig.1
{SP AMP 1) INPUT:SP IN L/R, OUTPUT:SP OUT L/R
Output voltage level Vose —14 | 420 | +45{ dBV | Vin=—10.0dBV Fig.1
Distortion THDer - 04 | 15 | % |Vin=—1000BV*’ Fig.1
Maximum output level Vouse [435| +57| — | dBV | THO=1%*" Fig.1
Output residual noise Vongp — | —00 | —80 | dBV {Ag=1kQ*2 Fig.1
Interchannel crosstalk CTse - | —78 | —70 | dBV | viu=—12.0dBV*2 Fig.1
LINE MIX OFF level Voorsse | — | —78 | =70 | dBV { Vin=—12.0dBV*2 Vi={ Fig.1
(SP AMP 2) INPUT : PM BEEP IN, OUTPUT:SP OUT L/R
Output level | Vo [~74] —40]—15[ BV [Va=—100dBV Fig.1
MUTE CTRL (3PIN)
HP MUTE ON holding voltage Vi GND | — 04 v Fig.1
HP MUTE OFF holding voltage | Vi 43 - | Ve |V Fig.1
HP SUSPEND (pin 12)
HP SUSPEND hoMlingvoltage | V. | GND | — | 04 v Fig.1
HP SUSPEND hokding voltage |  Vim 43 | — | Ve | v Fig.1
SP SUSPEND (13PIN)
HP SUSPEND holding vollage | Vst GND | - 0.4 v Fig.1
HP SUSPEND holding voltage |  Ven 43 - | vee | v Fig.1
MONO/STEREO (pin 15)
MONAURAL holding voltage Vi GND | — 0.4 v Fig.1
STEREQ holding voltage Vin 43 - Vee v Fig.1
LINE MIX ONFOFF (18pin)
LINE MIX OFF holding voltage | Vi GND| — | 04 v Fig.1
LINE MIX ON holding voltage Vin 4.3 - | Vee | Vv Fig.1

*1 ! B.W.=0.4~30kHz,

%2 | DIN audio mode setfings are a5 follows, unlass otharwise spucified:
Ve=HP Voc (EVA=Max.) , Vu=H (HP MUTE OFF) . Vi=L (HP SUSPEND) , Va=L (SP SUSPEND) , Vi=H (LINE MIXON) .

Vn=H (STEREO)
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®Measurement circuit
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Muitimedia ICs

@Circuit operation

1.

Gain between LINE IN L/ LINE INR and HP QUT
L/HP OUTR

Gwe, the gain when EVR is at its maximum (Ve =
HP Vcc), is calculated as follows ©

k

. 60l
*
Gre 3 20% LOG R

(d8)

oO—wWA—|

O—vW—{

Set so that 12k = R = 56k. This gain attenuates
according to the pin 1 DC voltage (Ve) (see Fig. 8).
Mixing input can be accommodated by attaching
muttiple resistors.

Qutput level between SYSTEM BEEP IN and HP
OUTL/HP OUTR
Inputting a pulse wave to SYSTEM BEEP IN
causes HP OUT L and HP OUT R to output a pulse
wave. The output level of this pulse wave depends
on the resistance between pin 7 and GND. The iev-
el when EVR is at its maximum (Ve = HP Vee) is cal-
culated as follows.

Vee — 0.7

13k + R

A

(BA7786FP-Y only ; BA7787FS ! pin 15)
Set so that R = 100k (Vus S 1.1V). As with the
path betwaen LINE INL/LINE IN R and HP QUT
L/HP OUT R, this |evel attenuates according to the
pin 1 OC voltage.

Vi 2 0.5% * 60K (Ver)

Gain between SP INL/SP INR and SP OUTL/SP
OUT R (BA7786FP-Y)

This is calculated as follows.
32k

= 20%1L0G -—— (dB
Ger = 20 K+ A (dB)

BA7786FP-Y/BA7787FS

o =]
o———{a1]

Gain betwean SP IN and SP OUT 1/SP OUT 2
(BA7787FS)
This is calculated as follows.

Gsr & 20%LOG —2K— (dB)
1k + R

o—J\?/v—i

. Gain between PM BEEP IN and SP OUT 1/SP OUT

2
This is calculated as follows.

20k
& 20%1L0G6 —%_ (4B
Gise k+R D

.-

(BA7786FP-Y only; BA7787FS . pin 8)
This path is output regardless of whether LIN MIX
ON/OQFF Is at the high or low level.

. Gain between LINE IN L and LCH OUT

(BA7786FP-Y)
This gain (Gw) is calculated as follows.

Gr = 20%LOG —18

(dB)

2%R2

This path is not controlled by EVR or the mute
function.
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Multimedia ICs . BA7786FP-Y/BA7787FS
B —

6. Output level between SYSTEM BEEP IN and LCH
OUT (BA7786FP-Y)
Inputting a pulse wave to SYSTEM BEEP IN
causes LCH OUT to output a pulse wave. The out-
put level of this pulse wave depends on the resis-
tance between pin 7 and GND and between pin 8
and GND, and is calculated as follows.

Vo 22 025 %22~ 0.7y ag o)

13k + R7

This path is not controlled by EVR or the mute
function.

7. EVR control characteristics
The headphone amplifier is contralied by changing
the resistive potential division ratio.

170 RONM
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Multimedia ICs

@®Control pins

BA7786FP-Y/BA7787FS

1. MUTE CTRL
* Turns the headphone mute fungction on and off.
Control signel: Vu Nole
HP MUTE ON L Tumns off HP ANP output
HP MUTE OFF H (OPEN)
2. HP SUSPEND
- Turns the headphone suspend function on and off.
' Control signal; Vi Note
HP SUSPEND L The headphone amplifier operates
HP SUSPEND H The headphone amplifier turns off

- Because the BA7786FP-Y has a pull-up resistor, this is possible even when open (if at the high levet).

3. SP SUSPEND

- Turns the speaker suspend function on and off.

Controt signal: Vs Note
SP SUSPEND L The speaker amplifier operates
SP SUSPEND H The speaker amplifier turns off

+ Because the BA7786FP-Y has a pull-up resistor, this is possible even whan open (if at the high level).

4. LINE MIX ON/OFF

* Turns the SP IN input on and off according to SP OUT.

Control signal: Vu

Note

LINE MIX OFF L -Stops the output of SP IN input to SP QUT
LINE MIX ON H (OPEN)
5. MONO/STEREQ (BA7786FP-Y)
- Turns SP AMP LCH on and off.
Control signal: Vn Note
SP AMP LCH OFF L SP AMP LCH turns off
SP AMP LCH ON H (OPEN) SP AMP LCH operates

BN 7823999 0015bL38 279 =W
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Multimedia ICs BA7786FP-Y/BA7787FS
@Application circuit
BA7786FP-Y
Ve ) HP Vee
EVRCTRL VR LT PR, 4o s 125 — HP Vee
e N L —t—] 2 . ‘:\,EH>_~ vy N _)\}g%___\ﬁucx
MUTE CTAL [} 10 '3;
O
LINE IN R T —e—]
Ot ) .
o}
svstemeer N ——W—s— — 8 E—|
BEEP LEVEL
290k
7
27k
l SP Veo
Lewour O —— 8 < L © — 18} 5P Vo
’ *
PM BEEP IN D—~'W\,—||-—[E .......... ,__sll_

HP SUSPEND [J—

spP
8n

15 I——{ MONO/ST
SP GND
% O-~AA~ i3 for mixing input.
Fig.3
Pin TERMINAL FUNCTION TERMINAL
No. NAME L H FORM
3 MUTE CTRL HP MUTE ON HP MUTE OFF 100k PULL UP
12 HP SUSPEND HP OPERATED HP SUSPENDED | 100k PULL UP
13 SP SUSPEND SP OPERATED SP SUSPENDED | 100k PULL UP
15 MONO /ST LCH SP OFF LCH SP ON 100k PULL UP
18 | LINE MIX ON/OFF LINE MIX OFF LINE MIX ON 100k PULL UP
172 ROHM
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Multimedia ICs

BA7786FP-Y/BA7787FS

BA7787FS
Vee
EVACTRL VR (—-E
UNEINL - ——f — 2
*
mute cTRL E
uneINA 3 AN —+—] }—E
D. - .._/\/\f\,. '
#
E_{ 5
4,
SYSTEM BEEP IN AAM——] I—E
; A==
™ —{7]
puge? N vy |— 0|
HP SUSPEND [} : E
5P SUSPEND [} E 7;“ " SPGND
% O--~AM~ [s for mixing Input
Fig.4
Pin TERMINAL FUNCTION TERMINAL
No. NAME L H FORM
3 MUTE CTRL HP MUTE ON HP MUTE OFF 100k PULL UP
9 HP SUSPEND HP OPERATED HP SUSPENDED PNP BASE
10 SP SUSPEND SP OPERATED | SP SUSPENDED PNP BASE
12 | LINE MIXON/OFF LINE MiX OFF LINE MIX ON 100Kk PULL UP
naNm 173
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Multimedia ICs

@Eiectrical characteristics curve

BA7786FP-Y/BA7787FS
e

100k

T T] 10 T
) o [eurineine T B - 1
20—+ $ | OUTPUT:HROUTL — 0
5— S | he vesov - 20 :
a i PQE 10} 5P vec=8.0v R=1000 3_ =501
S_a Ve=5.0v =20 t
° INPUT : LINE IN L 8 2 |ew=oa~somHz | == . INPUT : LINE IN L
> —50] OUTPUT : HP OUTL - I —— i f T OUTPUT : HP OUTL
5 Vv —3008Y g E TS —40 Viv=—6.4dBV
D 80 HP Voc=5.0V & T4 _ HP Voc=5.0V
& _ | SPvee=6av g Y-s0 SP Voom5.0V
= ] ve=saov e 2 50 Vem5.0v
[ el = .
4 L - T, é DIN AUDIO
2-80 K ~ -
£ Ror 5 70
390 5 = O_po
—100 [+] 9! Vu=GND
0 - i £+
L L 1 - Tt
100 1k 1Dk 100k 1M b am =30  —20 —10 o e 100 1K 10K
FREQUENCY : ¢ (Hz) INPUT LEVEL : Vi (4BV) FREQUENCY : { (Hz)
Fig. 5 HP AMP frequency Fig. 6 NP AMP Input level vs. Fig. 7 HP AMP MUTE
characleristics output distortion characteirstics
characteristics
0
B \ T
——-"_ i |
o 1
3 A B 3 LTI T
o ot & &
3 A Z 0 \ I I
o / (=] \ o
S 2 > |wPuT:sPIN
" it 5 OUTPUT : SP OUT 1
E_g / g N B |vw=—aoesv
[ I [ u HP Veem5.07
5 I - = SP Vee=5.0v
INFUT : LINE IN L 7 [WPUT:LUNEINL £
g [ OUTPUT : HP OUT L E OUTPUT : HP OUT L A E “ .l |||
3 V== 10dBY, f=1kHz B | Ve=50vpp, tetokHz 3
S vema oy HP Vec=5.0v X TN
SP Vooms$ 0V SP Voo=5.0Y I
100 DIN AUDIO 01| vemsov ool LI LTI [T TP |
] 05 1.0 10K 100k ™ 100 1k 10k 100k
VOLTAGE RATIO : Ve / Voo RESISTOR : R () BAT7AIES - 150 FREQUENCY : 1 (Hz)
Fig. 8 HP AMPEVR FFig. 9 SYSTEM BEEP output level vs. Fig.10 SP AMP frequency
characteristics external resistor. characteristics
VO(NPUT 57 N 7 I T
@ (OUTPUT:SPOUT1 /2, 1= tkHzf—1f3 0 T
£ |HP Voo=5.0V, SP Voc=5.0V i ~_ =50
a  |Ve=5.0V, BW.=0.4~30kHz T a1 INPUT : 5P IN
fz' RL=speaker on) 2oz OUTPUT : 5P OUT 1/2
C 2 g Vr=—11 6dBY
. === t z HP Voo=5.0v
E R.=80Q o —40 SP Vec=S.0V
>
é < 2 & —s0 DIN AUDIO
a 04 R =00 | | b —60 vl
- =1 [
5 = = % -70 »
E \\ —B0 T
5 —gol | YreND
0a1 —voo LU | l
—-50 —40 —30 -2 —10 0 10 100 [ 10k 00k

INPUT LEVEL: Vin (dBV)
Fig. 11 SP AMPinput leve! vs.

output distortionr
characteristics

FREQUENCY : f (Hz)

Fig. 12 SP AMP MUTE
characteristics
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Multimedia ICs BA7786FP-Y/BA7787FS

@Board circuit
BA7786FP-Y

Vec

20

!
2%, A2 i HE JACK
LINE IN L. I ﬁ. \/
O—-wE c1 VAN
5] 1
4 =
O— Y oty
27k
UNE IN R [ ._E © OnpoutL
O— i c2 t—{JHP GND
47 BIAS —{1HP OUT R
15 1, | L Hp GND
R7 01 [o]
3%, A8 " _
SYSTEM BEEP IN 8
i ) c13
BEEP LEVEL H J
7 A1l 380k
an Ots SP Vee W0u 0.1
LeHouT (- wmcs—E [(Z H “E i _L“ 0 sPVee
mi Fc8
Ry 01g : 3 L2
PM BEEP IN [J—— |—| ] EI—D
1 cs —71
1
spoum L [ E —{JsPOUTIR
spoutzL [} O spoutzR
MUTE 4o
wesus 0 O OH

IE
spsus -0 O D_'_‘—E ;E;G"D
0
L_-l

Fig. 13
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Multimedia ICs BA7786FP-Y/BA7787FS

N ]
BA7786FS
[
LNEINL | [}
GND
O —{ JHPQUTL
LINEINR | 3 L] HP GND
O {JHPOUTR
L7 HP GND
GND (G +47 _E 0 SPVeo
O 33k, ., R? or gca _‘L —{J SP GND
1
sYsTEMBEER IN | [T :: 18
o 15k R10 014
L1 sk pp At |55—-E {7 spouTt
onp (O3,
GND ([ [
PM BEEP IN (D_% |E§_'E 3 spout2
MUTE ’JT—C] 0O O+ 2
[ [Eawes] o) ?
was 0 (9 1 {8 |~{ ve_suseeno | 12} J o
ves 000 L[ wamms] o5

MIX ON/OFF ”(;EH?D—

O
HP Vee
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BA7786FP-Y/BA7787FS

@Part table
BA7786FP - Y
No. Use Standard value
R1 Used to set the gain from LINE IN L/LINE IN R (pins 2 and 4) to HP OUT 27kQ
R2 L/HP OUT R (pins 24 and 23) 27k
R3 (See saction 1, on pg. 172, for the formula.} 27k 0
R4 A wide range of mixing ratios can be set by changing the values of 27k Q
R5 R1, R2 and R3 (or R4, R5 and R6). 27k
R6 27k 0
R? Resistors for mixing SYSTEM BEEP IN (pin 6). Because the threshold voltage 33k0
R8 betweon the high and low levels Is fixed inside the IC, \hese resistors should 330
R9 be setto 33 k02 33k0
R10 Used to set the cutput levet from SYSTEM BEEP IN (pin 6) to HP QUT 390k 2
L/HP OUT R (pins 24 and 23). (See section 2, on pg. 172, tor the formula.)
R11 No need to attach. Connect pin 8 to a ground. -
R13 Used 10 set the gain from PM BEEN IN (pin 9) to SP OUT L/SP OUT R 18kQ
(pins 10, 11, 16 and 17). (See section 4, on pg. 172, for the formula.)
R14 The load resistor for HP OUT R. 100Q
R15 The load resistor for HP QUT L. 100Q
R16 Used to set the gain from SP IN L/R (pins 21 and 20) to SP OUT LR (pins 10, 11, 16 15kQ
R17 and 17). (See section 3, on pg. 172, for the formula.) 15k Q2
C1 The coupling capacitor for LINE IN L 0.1 uF
c2 The coupling capacitor for LINE IN R 0.1 uF
c3 The ripple rejection capacitor for the bias pin 47 uF
C4 The coupling capacitor for SYSTEM BEEP IN 0.1 uF
Cs No need to attach -
cé The coupling capacitor for PM BEEP IN 0.1 xF
c7 The bypass capacitor for SP VCC (used for low-frequency ripple rejection) 100 uF
cs The bypass capacitor for SP VCC (used for high-frequency ripple rejection) 0.1 xF
Co The coupling capacitor for HP OUT R a7 uF
c10 The coupling capacitor for HP OUT L. 47 uF
cn The bypass capaciior for HP VCC (used tor low-frequency ripple rejection) 100 uF
C12 The bypass capacitor for HP VCC (used for high-frequency ripple rejection) 0.1 uF
ci13 The coupling capacitor for SP IN R 0.1 uF
ci4 The coupling capacitor for SP IN L 0.1 uF
VR1 Used to change the pin 1 DC voltage 20kQ
RONM 177
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“

BA7787FS
No. I Use Standard value
13
R1 Used to set the gain from LINE [N L/LINE IN R (pins 2 and 4) to HP OUT 27k Q2
A2 LHP OUT R (pins 19 and 18) (See section 1, on pg. 172, for the formula.) 27kQ
A3 A wide range of mixing ratios can be set by changing the values of R1, R2 and 27kQ
R4 R3 (or R4, R5 and RB6). 27k
R5 27kQ
A6 27kQ
A7 Resistors for mixing SYSTEM BEEP IN (pin 6). Becausa the threshold voltage 33k
R8 batween the high and low levels is fixed inside the IC, thesa resistors should be 33k0
RO setto 33kQ. 30k0
R10 Used to set the gain from SP IN (pin 7} to SP OUT 1/SP OUT 2 15kQ
R11 (pins 14 and 13). (See section 3, on pg. 172, for the formula.) 15kQ
R12 Used to set the gain from PM BEEP IN (pin 8) to SP CUT 1/SP OUT 2 18kQ
(pins 14 and 13). {See section 4, on pg. 172, for the formula.)
R13 Used 1o set the output level from SYSTEM BEEP IN (pin 6) to HP OUT 390k
LHP QUT R (pins 19 and 18). (See section 2, on pg. 172, for the formula.)
R14 The load resistor for HP OUT R. 100Q
R15 The load resistor for HP OUT L. 100Q
Ct The coupling capacitor for LINE IN L 0.1 4F
c2 The coupling capacitor for LINE IN R 0.1 uF
c3 The ripple rejection capacitor for the bias pin 47 uF
C4 The coupling capacitor for SYSTEM BEEP IN 0.1uF
Cs The coupling capacitor for SP IN 0.1 uF
Cé The coupling capacitor tor PM BEEP IN 0.1 uF
c7 The bypass capacitor for SP VCC (used for low-frequency ripple rejection) 100 uF
ca The bypass capacitor for SP VCC (used for high-frequency ripple rejection} 0.1 uF
co The coupling capagitor for HP OUT R 47 uF
cto The coupling capacitor for HP OUT L 47 uF
C11 The bypass capacitor for HP VCC (used for low-frequency ripple rejection) 100 uF
ci2 The bypass capacitor for HP VCC {used for high-frequency ripple rejection) 0.1 uF
VR1 Used to change the pin 1 DC voltags 20kQ
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BA7786FP-Y/BA7787FS

@Operation notes

1. Popping noises occurring when the power is
turned on

* When the power is turnad on, the headphone mute
function should be on and the suspend function off in
order to prevent popping noises from occurring when
Ve turns on.

2. The supply voltages for HP Vcc and SP Vee should
come from the same power supply. Using separate
powsr supplies can lead to output voltage drops and
malfunctioning.

3. The common impedance of the two power supply
lines (HP Vcc and SP Vec) should be kept as low as
possible.

4. Make sure the input resistance forthe SYSTEM

BEEP IN pinis 33kQ.
<
Oo—W\—

5. Contigure the PM BEEP IN pin of BA7786FP-Y as
shown below in order to prevent oscillation in the IC.

d

6. The LCH QUT pin (pin 8) of BA7786FP-Y should be
grounded when not ussed.

7. When switching the suspend function popping
noises may occur. if this bothers, take measures for
eliminating it by altachig external componets.
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@Board labelling diagram

BA7786FP-Y/BA7787FS
w
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Fig. 15
LINEIN L : Line input Lch VR1 ! Electric volume adjuster va
LINEIN R : Line input Ach {On this board, Gwe is set to its maximum by
SYSTEM BEEP IN : System beep sound input turning the volume adjuster clockwise as far
PM BEEP IN : PM beep sound input as it will go.)
HP OUT L : Headphone output Lch monitor MUTE : MUTE control switch
HP OUT R : Headphone output Ach monitor HP SUS : HP suspend control switch
SP OUT L 1/2 : Speaker cannection pin (BTL) SP SUS : SP suspend controi switch
SP OUT R 1/2 : Speaker connection pin (BTL) MIX ON/OFF  LINE MIX ON/OFF switch
8P Voc : Supply voltage input +5.0V (On this boeard, pin 12 automatically drops to the
HP Vee @ Supply voitage input +5.0V ground fevel when a headphone is plugged into
the jack.)
LGH CN/OFF : SP AMP LCH ON/OFF switch
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5
@Board pattern diagram §
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aeane .

@®Board labelling diagram

787F:
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Fig. 17
LINEIN L : Line input Lch VR1 : Electric volume adjuster va
LINE INR : Line input Rch (On this board, G is set to its maximum by
SYSTEM BEEP IN : System beep sound input tuming the volume adjuster clockwise as far
PM BEEP IN : PM beep sound input as itwill go.)
HP OUT L : Headphone output Lch monitor MUTE : MUTE control switch
HP OUT R : Headphone output Rch monitor HP 8SUS ! HP suspend control switch
SP OUT 1 : Speaker connection pin (BTL) SP SUS : SP suspend control switch
SP OUT 2 : Speaker connection pin (BTL) MIX ON/OFF : LINE MIX ON/OFF switch
SP Vec ¢ Supply voltage input +5.0V {On this board, pin 12 automatically drops to the
HP Vcc . Supply voltage input +5.0v ground level when a headphone is plugged into
the jack.)
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@Board pattern diagram
BA7787FS

.

Fig. 18
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@External dimensions (Units: mm)

BA7786FP-Y BA7787FS

13.6+0.2
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is

permitted. ’

® The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. iIf, by any chance, a defect should arise in
the equipment as a result of use without verification of the spécfﬂcaﬂons, ROHM CO., LTD.,
can bear no responsibility whatsoever.

@ Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

@ Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD,, disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

@ Upon the sale of any such devices; other than for the buyer's right to use such devices

itself, reseil or otherwise dispose of the same; no express or implied right or license to

practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary elactronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremsly high level of reilability and the
malfunction of which would diractly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consutt with our sales reprasenatives in advance.

@ Notes when exporting
« It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or iabor) as determined by foreign
exchange or foreign trade control laws.
* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.
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