ICs for Digital Still Camera Panasonic

AN2904FHQ

Sound input/output interface IC for digital still camera

H Overview Unit: mm
The AN2904FHQ is a sound input/output interface IC 0004040

which is optimum for incorporation of sound functions in - 7.00£0.20 = 1

a digital still camera. The sound front-side processing prior EEEEEREREEE -

to the digital processing and sound rear-side processing 37 I,Z; E

after DAC are integrated on a single chip. The IC is effec- E E slslg E

tive to make the equipment compact. % % % :%‘ =:

4BE Em E

M Features EEEEEERL 3

¢ Functions required for a front and rear side sound pro- 075 oso] | 2 9l ‘
cessing are integrated on a single chip 02008 § g,‘ ,S es «1—091

e Built-in a microphone amp. and a microphone power f % — I EL =
source alo I foto10°

¢ Built-in a 0.5 W BTL amp. M 3 % 000020

o Built-in a BTL amp. power save function s

e Built-in an internal microphone amp. off function LQFP048-P-0707

(Usable for an external microphone amp.) Note) The package of this product will be changed

to lead-free type (LQFP048-P-0707A). See the
u Appl|cat|0ns new package dimensions section later of this
e Digital still camera (DSC) datasheet.

Publication date: December 2001 SDB00052BEB 1
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Panasonic AN2904FHQ
B Pin Descriptions

Pin No. Description Pin No. Description
1 Speaker output (+) 25 Rec. output
2 GND (for SP) 26 HPF operational amp. output
3 Speaker output (—) 27 HPF operational amp. input
4 1/2 Vee.sp 28 LPF output
5 Speaker amp. input 29 LPF operational amp. input
6 Mix. amp. output 30 AGC output
7 GND 31 GND
8 Beep input 32 AGC detection pin
9 Mix. amp. input 33 Wind noise HPF output
10 SP block HPF output 34 Wind noise HPF bias output
11 SP block HPF operational amp. input 35 Wind noise HPF operational amp. input
12 Buffer amp. output 36 Wind noise HPF through input
13 Buffer amp. input 37 Microphone amp. negative feedback pin
14 Electrotonic volume output 38 Microphone amp. output
15 N.C. 39 SW against wind noise
16 Electrotonic volume control 40 Microphone amp. input
17 GND 41 Microphone power source
18 N.C. 42 Microphone power source smoothing pin
19 Playback input 43 1/2 Ve (VRern)
20 N.C. 44 Veen
21 Vce 45 GND
22 Microphone amp. power save SW 46 Line output
23 1/2 Ve (VrepR) 47 Speaker power save SW
24 Standby changeover 48 Vcc.sp (for speaker drive)

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage *? Veen 52 \Y
Ve 35
Veese 5.2
Supply current Icc — A
Power dissipation *3 Pp 361 mW
Operating ambient temperature *! Topr —20 to +70 °C
Storage temperature *l Ty —55to +150 °C

Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.

*2: When used within the range not exceeding the absolute maximum ratings and the power dissipation.

*3: The power dissipation shown is for the independent IC without a heat sink at T, = 70°C.
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AN2904FHQ Panasonic

B Recommended Operating Range

Parameter Symbol Range Unit
Supply voltage Veen 4.50 t0 5.00 v
Vee 2.70 to 3.30
Veesp 2.70 to 5.00

Note) *: When used within the range not exceeding the absolute maximum ratings and the power dissipation.

B Electrical Characteristics at Vecy=4.9V, Ve =3.1 V, Veegp=4.1V, T, =25°C

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Circuit current
Circuit current without signal (1A) | Iycca | Vec=3.10 V, without signal 2.2 3.2 4.2 mA
(Vc-system)
Circuit current without signal (2A) | Iyccua | Vecn =4.90 V, without signal 1.1 2.1 3.1 mA
(Vcep-system)
Circuit current without signal (3A) | Iyccsa | Vec.sp =4.10 V, without signal 1.0 4.0 8.0 mA
(Vcesp-system)
Circuit current without signal (1B) | Iyccg | Vec=3.10 V at I/O power save — 0.3 1.5 mA
(Vc-system)
Circuit current without signal (2B) | Iyceus | Vecn =4.90 V at I/0 power save — 1.4 2.4 mA
(Vcep-system)
Circuit current without signal (3B) | Iyccsg | Vec.sp =4.10 V at SP power save — 0.6 1.6 mA
(Vccsp-system)
Circuit current without signal (3C) | Iyccuc | Vec.sp =4.10 V at SP power save — 1.5 2.5 mA
(Veen-system)
Circuit current without signal (3D) | Iyccup | Vec.sp =4.10 V at SP, 1/0 power — 0.6 1.5 mA
(Vcep-system) save
Circuit current without signal (1C) | Iyccc | Vee =3.10 V with mic.amp. off — 1.8 2.8 mA

(Vc-system)

Power supply for microphone

Microphone supply voltage Vumic | Vee=3.10 V with output current 1.8 2.0 2.2 \"
-5mA

Microphone amp. characteristics Microphone amp. input — Microphone amp. output

Microphone amp. output level VROM | Vy=-37dBS, 1 kHz -9 -8 =7 dBS

Microphone amp. output distortion |THROM1| Vy=-37 dBS, 1 kHz — | 0.02 | 0.10 %

factor 1 up to 5th THD

Microphone amp. output noise NROM | Without input, using A-curve filter | — -89 | -84 | dBS

Microphone amp. output distortion |THROM2| Vy=-33 dBS, 1 kHz — [ 002 1.0 %

factor 2 up to 5th THD, Load = 22 kQ

4 SDB00052BEB



Panasonic

AN2904FHQ

B Electrical Characteristics at Vooy =4.9V, Ve =3.1V, Veegp = 4.1V, T, = 25°C (continued)

Parameter

‘ Symbol ‘

Conditions

| Min | Typ | Max | Unit

Rec. AGC characteristics

AGC input — Rec. input

Rec. reference output level A VROA | Viy=-38dBS, 1 kHz -13.3|-123 | -11.3| dBS

(Input: microphone amp.)

Rec. reference output distortion THROA | Viy=-38dBS, 1 kHz — 1 0.02 | 0.10 Y%

factor 1A (Input: microphone amp.) up to 5th THD

Rec. output noise voltage A VNROA | Without input signal, — -80 | =75 | dBS
using A-curve filter

Microphone AGC characteristics 1 [VAGCMLI1| Viy=-33 dBS, 1 kHz -93 | -7.3 | =53 | dBS

Reference +5 dB

Microphone AGC characteristics 2 [VAGCML2| Viy=-28 dBS, 1 kHz -9.0 | —-6.0 | -3.0 | dBS

Reference +10 dB

Microphone AGC characteristics 3 [VAGCML6| Vi =-22 dBS, 1 kHz -8.8 | -5.8 | -2.8 | dBS

Reference +16 dB

Microphone AGC characteristics 3 [THAGCML3| Vi =-22 dBS, 1 kHz — | 0.15 | 040 %

distortion factor. Reference +16 dB up to Sth THD

Microphone AGC characteristics 4 |[VAGCM4| Viy=—4 dBS, 1 kHz -8.0 | -5.0 | 2.0 | dBS

Reference +34 dB

Microphone AGC characteristics 4 [THAGCMLA| Viy=—4 dBS, 1 kHz — 0.2 1.0 %

distortion factor. Reference +34 dB up to Sth THD, Load =22 kQ

AGC-DC offset voltage Vprom | Without input signal, =30 0 +30 mV
difference from Vggg voltage

PB line output characteristics PB input — Line output

Line reference output level VLOPS | Viy=-12.3dBS, 1 kHz -8.0 | =7.0 | -6.0 | dBS

at playback

Line reference output distortion THLOPS| Viy=-12.3dBS, 1 kHz — 1 0.02 | 0.10 Y%

factor at playback up to 5Sth THD

Line reference output noise VNOPS | Without input signal, — -83 | =78 | dBS

at playback using A-curve filter, up to Sth THD

Line maximum output level VLMAPS| f=1kHz, Load =22 kQ 2.8 5.7 — dBS

at playback input level THD = 1% (up to 5th)

Line crosstalk VSOPS1| Viy=-61dBS, 1 kHz — | 83 | -78 dB

Mic.-in — Line-out using A-curve filter at PB

Rec. crosstalk 1 VNOM | Viy=-7.3dBS, 1 kHz — | =77 | =73 dB

PB-in — Rec.-out using A-curve filter

Electronic volume characteristics PB input — EVR output

Electronic volume VEVya | Vin=-12.3dBS, 1 kHz -6.0 | =5.0 | -4.0 | dBS

maximum (+10 dB) gain Vol.=max. (+10dB) (V|,=3.1V)

Electronic volume VEVp | Vin=-12.3dBS, 1 kHz -18.0 | -15.0| -12.0| dBS

typical (0 dB) gain Vol. =center (0dB) (V,=1.55V)

Electronic volume minimum VEVumr | Vin=-12.3dBS, 1 kHz, Vol. =min.| — | -90.0 | —-80.0 | dBS

(maximum attenuation) gain (V16 =0 V), using A-curve filter

SDB00052BEB



AN2904FHQ

Panasonic

B Electrical Characteristics at Vooy =4.9V, Ve =3.1V, Veegp = 4.1V, T, = 25°C (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Speaker output-system characteristics
SP reference output level VSPPS | Viy=-14.3dBS, 1 kHz 0.0 1.5 3.0 dBS
at playback Vol. = max. (+10 dB), Royr =8 Q
SP reference output distortion factor THSPPS| Viy=-14.3 dBS, 1 kHz — 0.2 0.9 %
at playback Vol. = max. (+10 dB), Royp =8 Q
SP reference output noise voltage |VNSPPS| Vol. = center (0 dB), using A-curve| — =78 | =74 | dBS
at playback filter, Ryt = 8 Q, without signal
SP maximum rating output VMSPPS| Vol. =max. (+10dB), f=1kHz 300 | 500 — mW
at playback Power consumption at Royr =8 Q

TDH = 10%
SP output VPSPPS| Vy=-14.3dBS, 1 kHz, — | -93 | -90 | dBS
at power save and playback Vol. = max. (+10 dB),
using A-curve filter, Royr =8 Q

SP reference output level 2 VSPPSB| Vy=-7dBS, 1 kHz 0.0 1.5 3.0 dBS
Beep input-system Vol. = max. (+10 dB), Rogyp =8 Q
Mode selection hold voltage
HPF on/off. Off hold voltage range | V3o 0.0 — 0.5 A%
HPF on/off. On hold voltage range | Vjoy 2.6 — 3.1 v
SP output on/off VL 0.0 — 0.5 A%
On hold voltage range
SP output on/off Viru 2.6 — 4.1 \"
Off hold voltage range
Standby on/off Vour 0.0 — 0.5 v
On hold voltage range
Standby on/off Voun 2.6 — 3.1 \"
Off hold voltage range
Microphone amp. on/off VoL 0.0 — 0.5 v
On hold voltage range
Microphone amp. on/off Voou 2.6 — 3.1 v
Off hold voltage range

SDB00052BEB



Panasonic AN2904FHQ
B Terminal Equivalent Circuits
Pin No. Equivalent circuit Voltage/waveform
1 Speaker output
Positive
VCC-SP (41 V) A phase
~|<H< Pin 1
. Pins 1,3
1 Pin 3
Negative
phase
DC2.05V
Output impedance = 10 Q or less AC 1.5dBS
2 GND —
3 Speaker output Refer to pin 1 Refer to pin 1
4 1/2 Vee. DC2.05V
cose Veesp (4.1V)
i i40 kQ
540 kQ
Input impedance = 20 kQ
5 SP amp. input
Veesp (4.1V)
High impedance
Input impedance = high impedance
6 SP block mix. amp. output
Vee-sp (4.1V)
DC2.05V
AC —24 dBS

?i: 5

Output impedance = 10 Q or less

SDB00052BEB



AN2904FHQ

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Voltage/waveform
7 GND _
8 Beep input
48 kQ <
T /\/\J
12Vcesp DC 2.05 V
AC -15dBS

Input impedance = 48 kQ

9 SP block mix. amp. input

17 kQ

® ]

JAN

172V e sp

eza

Input impedance = 17 kQ

s

DC2.05V
AC -24 dBS

10 SP block HPF buffer circuit
11 =" Vcc_sp (41 V)

AN
) Y

T 575

Output impedance = 10 Q or less

=

DC2.05V
AC 24 dBS

12 Buffer circuit

13 Vee-sp 4.1V)

Input impedance = 43 kQ

27.7kQ

b S
Sk

Output impedance = 10 Q or less

®

s

DC2.05V
AC -15dBS

SDB00052BEB



Panasonic AN2904FHQ
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Voltage/waveform
14 Electronic volume output
Veen 49V)
AN
@
— DC245V
Output impedance = 10 Q or less
15 N.C. —
16 Electronic volume control DC1.55V
Vee (3.1V)
80 kQ
s
I
Input impedance = 120 kQ
17 GND —
18 N.C. ~
19 Playback input Vee B.1V)
27.7kQ
Z e ¥
N
77T I< DC155V
153 kQ
AC-12.3dBS
VREF (155 V) 777
Input impedance = 43 kQ
20 GND —
21 Vce DC3.1V

SDB00052BEB
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Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Voltage/waveform
22 Microphone amp. off switch —
AN
@
40 kQ
§ 160 kQ
Input impedance = 32 kQ
23 1/2 Ve (Vrer) Vee(3.1V) DC1.55V
I ] 120 kQ
El 20 kQ
Input impedance = 60 kQ
24 Standby changeover DC1.55V
Vee B.1V)
96 kQ
40 kQ
]
5 ‘ 104 kQ
Input impedance = 200 kQ
25 Rec. output
Y Vee B.1V)
NNy
L5 | & bC 155V
Vrer (14V) AC-12.3 dBS

Output impedance = 10 Q or less

10 SDB00052BEB



Panasonic AN2904FHQ
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Voltage/waveform
26 VyEer output DC1.55V
Vee B.1V)
/\
e Pin26
N () 34
r 100 Q
Output impedance = 100 Q
27 Input to amp. for rec.-system HPF
Vee 3.1V)
DC1.55V
AC -26 dBS
Input impedance = high impedance
28 Input to amp. for rec.-system LPF
29
Input impedance = high impedance
Vee B.1V)
/\ AN
@ DC1.55V
®
: AC —-26 dBS
777

Output impedance = 10 Q or less

SDB00052BEB
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AN2904FHQ

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Voltage/waveform
30 Microphone AGC output
Vee 3.1V)
®
DC1.55V
ZS AC -26 dBS
g 777
Output impedance = 10 Q or less
31 GND )
32 Microphone AGC detection pin DCO~1V
ZF/ Vee (3.1V) 57
e 0
” S\ 4< o
777 7§]7
33 Microphone AGC input Vee (3.1 V)
20 kQ -
O fl ’.( AN
@ DC 1.55V
5; AC-38 dBS
Output impedance = 10 Q or less
34 Refer to pin 26 Refer to pin 26
35 Input changeover circuit for microphone HPF
36 Input impedance = 43 kQ
Vger (1.55V)
43 kQ|[ ]
DC1.55V
AC-38 dBS

®
S

Input impedance = high impedance

12

SDB00052BEB



Panasonic AN2904FHQ
B Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Voltage/waveform
37 Microphone amp. gain changeover
38 Vee B.1V)
/\ <<%k< /\
1 [ |\ DC1.55V
i 5] - il AC -38 dBS
Output impedance = 10 Q or less
39 Measure against wind noise DC1.03V
Vee B.1V)
160 kQ
Input impedance = 53 kQ
40 Microphone amp. input
&
53 kQ
DC 1.55V
VREF
AC -71 dBS
Input impedance = 53 kQ
41 Microphone supply voltage DC2.0V

Vee 3.1V)

5

Output impedance = 10 Q or less

SDB00052BEB
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AN2904FHQ

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Voltage/waveform
42 Smoothing C pin for reg. DC1.25V
Vee 3.1V)
/\
A |
43 1/2 Veey (Vrern) DC2.45V
Veen 49V)
80 kQ 5
AN Ego kQ
Input impedance = 40 kQ
44 Veen DC49V
45 GND —
46 Line output Ve (49 V)
™~
l: l: l: DC2.45V
AC -7 dBS
Vikern (2.45V)
Output impedance = 10 Q or less
47 SP-block power save SW —
Veesp (4.1V)
[1160 kQ 80 kQ
160 kQ
Input impedance = 240 kQ

14

SDB00052BEB



Panasonic

AN2904FHQ

B Usage Notes
* About the power-on order, and the pop noise at SP power source on/off

100 ms or more

41V

Veesp

0.0V

Veen

100 ms or more

49V

3.1V

0.0V

At this time, make power save work, interlocking the SP power save of pin 47 with Vc_gp , or by applying high
level to that pin earlier than Vc.gp -

As mentioned above, apply Vc_sp at the time of power on, and remove Vc_gp lastly at the power off. This is because
an SP power save circuit uses Vcc_gp-system power source. This operation prevents the speaker from generating a pop
noise at turning the power on/off.

Application Notes

¢ Electronic volume control curve

0

¢ External resistor vs. microphone gain

29
I
-10
@ / 28 —
8 20
= —~
- / m /
S 30 ) /
2 £
— o
2 / 096 /!
= (=9
5 % g /
_E ~60 / g 25
2 / e
2 70 3 24
£ / s
3 -80
&) / 23
-90 /
—-100 22
0 1 2 3 0 20 40 60 80 100
Electoronic volume control voltage (V) External resistance between pin 37 and pin 38 (k€)
SDB00052BEB 15



AN2904FHQ Panasonic

B Application Notes (continued)
® Vcc.sp VS. maximum power consumption

800
—~ 700 A
z
g
~ 600
=
5 /
g 500 7
Z /
=
S 400
=
o
% - /
N
]
g 200
2 Vee=3.1V
= Veeu=49V

100 Rour=8Q

Temp =27°C
0
3.0 4.0 5.0

Supply voltage Veegp (V)

* Changeover voltage of each control pin

Microphone amp. on/off changeover voltage SP power save on/off changeover voltage
0 T
Power save off
10 0
Eg Microphone amp. on —~
- w2
= 0 | 2 20
e ;’cr d = Vee=3.1V
2 icpendence / ﬁ VCCH =49V
= 30 g 40 Veesp =41V
5 = Vee cc.sp =4
%‘ =] dependence Temp. =27°C
o —40 g‘ -60 —]
[=9) =}
g 5
2 -50 5 -8
: \
s con =4 =B
g L0 Veesp=4.1V [ Q
g Temp. =27°C Microphone amp. off @ Power save on
70 ‘ -120 i
Vv =-37 dBS(1 kHz) Vin=-5dBS (1 kHz)
| | | |
0.9 1.0 1.1 1.2 1.3 1.4 1.5 0.8 0.9 1.0 1.1 1.2 1.3 1.4
Pin 22 control voltage (V) Pin 47 control voltage (V)
Standby on/off changeover voltage Wind noise HPF on/off changeover voltage
0 T
Pin36 | Pin3s
1o 10 input side input side
g Standby off @ \( / HPF on
2 g 20 v
B E \
E =30 v E) _30 /
- cc _ = Vee
2 dependence | | Vee=31V 2 déptendence
g Veen =49V IS
3 Veesp=4.1V g
b ~ cc-sp =4
g 5= Temp. = 27°C 3
5 80 5 -0
% L Vee=3.1V
2 2 Veen =49V
'g 90 B 60 Veesp=4.1V
3 Standby on -4 Temp. =27°C
100 70T PF off \
0!
Vin :‘—12.3 dB‘S (1 kHz) Vin=-38dBS (1 kHz)
80 | |
1.0 1.2 14 1.6 1.8 2.0 22 1.0 1.2 1.4 1.6 1.8 2.0 2.2
Pin 24 control voltage (V) Pin 39 control voltage (V)

16 SDB00052BEB



AN2904FHQ

B Application Circuit Example

Panasonic
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AN2904FHQ Panasonic

B New Package Dimensions (Unit: mm)
* LQFP048-P-0707A (Lead-free package)

~ 9.00+0.20 _
7.00+0.20 .
25
37 N |24 i
- — - o —
= T
- — - - olo =.I
- — - - SRS =.I
— = 318 | &=
(o | Q| —
oo T
- — - - ~ | o =.I
T
= O == =
48 N § . Q! | |
LEEEEEEEEL =
1 | 12 o %
0.75 0.50 + S

Seating plane

0.15+0.05
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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