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MB87078
6-bit, 4-channel Electronic Volume Controller

The Fujitsu MB87078 is a 6-bit, 4-channel electronic volume controller. A digital signal
input controls gain every 0.5 dB step from 0dB to —32dB. It has been fabricated in
CMOS technology and designed to operate with low power. Its digital inputs and
outputs are TTL compatible.

The MB87078 is available in 24-pin plastic DIP and 24-pin SOP packages.

» Gain variable range: 0 dB to —32 dB by 0.5dB or — «

» Gain variable range is expanded to connect two channels serially (0 dB to —64 dB)
+ Each channel gain can be set respectively Plastic DIP

] (DIP-24P-MO03)
* Low power consumption: 8.5 mW at +5 V

» Easy microprocessor interface (6-bit parallel 1/0)

« Test function is provided (to confirm internal data)

« Datais initialized by reset signal (all channels are set to 0db)

* Single power supply: +5 V

* Logic I/O is TTL compatible

Plastic SOP
» Package and ordering information: (FPT—24P-M02)

— 24-pin plastic DIP, order as MB87078P

— 24-pin plastic SOP, order as MB87078PF

Pin Assignment

ABSOLUTE MAXIMUM RATINGS

Pareameter Symbol Pin Name Value Unit Do [1] 24] TC
Power Supply Voltage Vbp Vbp —0.3t0 +6 \Y% D1 [2] 23] WR
- D2 [3] 22] CE
Digital Input Voltage Vpi Alldigital -1 516 vop +03 |V
input pins D3 E E DSEL
Analog Input Voltage Va Agto A1z | =0.3t0 Vpp +0.3 \Y D4 E E RESET
. TOP VIEW
. All digital DS E E PD
Digital Output Voltage Vbo . -0.3to Vpp +0.3 \%
output pins DG E E Vb
Analog Output Voltage Vao Aggto Agz | -0.3to Vpp +0.3 \ AG [8] 17] Voo
e A0 9] [16] AO3
Digital Output Current Ibo Al d'g't‘f’" —10to 10 mA
output pins A0O [10] [15] A3
Analog Output Current (FN) Agg to Ags -10to 10 mA All E E AO2
Storage Temperature Tstg —-40to +125 °C AOL @ E Al2
— Note —
Permanent device damage may occur if absolute maximum ratings are exceeded. Functional This device contains circuitry to protect the inputs against
operation should be restricted to the conditions as detailed in the operational sections of this data da"&a,ge g“ﬁto high Sltatic Vo'tégessfE'Eﬂ”c“e'd,sd HOV‘;,EVGF« it
sheet. Exposure to absolute maximum rating conditions for extended periods may affect device 'sfin\g,'f,%n;g?ﬂg;?;?tﬁ;icilg;)ﬁr: r‘aate%”vtéﬂgvgﬂs%pfhﬁaﬁigﬂ
reliability. impedance circuit.
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PIN DESCRIPTIONS

Pin No. Pin Name Description
18 Vbbb Positive supply voltage, +5V
Power 8 AG Ground for analog circuitry
Supply - .
7 DG Ground for digital circuitry
21 DSEL Data select input (TTL interface).
When this pin is set at high level, DSC1, DSC2, EN, CO and C32 are in the write
enable mode. When this pin is set at low level, GDO to GD5 are in the write enable
mode.
22 CE Chip enable input (TTL interface). When this pin is set at low level, data
input/output is available.
When this pin is at high level, data input/output is inhibited and the pin is set to a
high impedance state.
This pin is pulled up by a high resistance.
Digital 23 WR Data write clock input (TTL interface).
Irll%ltftl Data is written at every rising edge of this clock.

24 TC Digital signal input/output select input (TTL interface).

When this pin is at high level, data can be written through DO to D5. When this pin is
at low level, data can be read output from DO to D5.

This pin is pulled up by a high resistance.

19 PD Power down select input (TTL interface).

When this pin is at low level, the power down mode is selected. When this pin is at
high level, the operation mode is selected.

This pin is pulled up by a high resistance.

20 RESET Reset input (TTL interface).

When this pin is at low level, the data latches for all channels are initialized and the
value is set as 0 dB.

This pin is pulled up by a high resistance.

Continued on next page
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PIN DESCRIPTIONS

Pin No. Pin Name Description
Digital 1 DO When TC =H and CE = L, data can be written through DO to D5. When TC =L and
I/0 2 D1 CE =L, data can be read out from DO to D5.
Pins 3 D2 When DSEL is at high level, DSC1, DSC2, EN, C0 and C32 are in the read/write
4 D3 enable modes. When DSEL is at low level, GDO to GD5 are in the read/write
enable modes.
5 D4
6 D5

Channel Setting

DSC2 DSC1 Channel
L L 0
L H 1
H L 2
H H 3
Digital /0 Setting
TC |pseL| pbo | b1 | D2 D3 | D4 | D5 I/O Modes
L Gbo | GBb1 | GD2 | GD3 | GD4 | GD5 (setting)
L H DSC | DSC | EN Co C32 L Output mode
L [ cbo| Gb1| GD2 | GD3 | GD4 | GD5 (check)
Electrical Volume Setting
Data* Gain
GD5 | GD4| GD3| GD2| GD1] GDO| EN | co | c32[ D (G)| (@B
1 1 1 1 1 1 1 0 0 63 0
1 1 1 1 1 0 1 0 0 62 | -0.5
1 1 1 1 0 1 1 0 0 61 | -1
1 1 1 1 0 0 1 0 0 60 | -1.5
1 1 1 0 1 1 1 0 0 59 | -2
1 1 1 0 1 0 1 0 0 58 | —2.5
1 1 1 0 0 1 1 0 0 | 57 | -3
1 1 1 0 0 0 1 0 0 56 | -3.5
1 0 0 0 0 0 1 0 0 32 | -155
0 1 1 1 1 1 1 0 0 31 | -16
0 0 0 1 1 1 1 0 0 7 | -28
0 0 0 1 1 0 1 0 0 6 | —285
0 0 0 1 0 1 1 0 0 5 | —29
0 0 0 1 0 0 1 0 0 4 | -295
0 0 0 0 1 1 1 0 0 3 | =30
0 0 0 0 1 0 1 0 0 2 | =305
0 0 0 0 0 1 1 0 0 1 | -31
0 0 0 0 0 0 1 0 0 0 | =315
X X X X X X 1 X 1 - | -32
X X X X X X 1 1 0 - 0
X X X X X X 0 X X - | —

* X = don't care.
When data is reset, data is set at 0 dB
(code 111111100)
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PIN DESCRIPTIONS

Pin No. Pin Name Description
9 AIO Analog input of channel 0.
Analog 11 All Analog input of channel 1.
Input
13 Al2 Analog input of channel 2.
15 AlI3 Analog input of channel 3.
10 AOO0 Analog output of channel 0.
When in a power down mode, this pin is pulled down by a high resistance.
12 AO1 Analog output of channel 1.
Analog When in a power down mode, this pin is pulled down by a high resistance.
Output
b 14 AO2 Analog output of channel 2.
When in a power down mode, this pin is pulled down by a high resistance.
16 AO3 Analog output of channel 3.
When in a power down mode, this pin is pulled down by a high resistance.
17 0.5Vpp Output pin of a half level of Vpp. A condenser is usually connected between this
pin and the AG pin.
TRUTH TABLE
PD RESET CE TC DSEL WR DO to D5 Operator Mode
0 X X X X X Power down mode
1 0 X X X X Gain is initialized
1 1 1 X X X Inhibit data input/output
(high impedance)
1 1 0 0 1 X Data stored in SCH1, SCH2, Data output mode
EN, CO0, and C32 are output
1 1 0 0 0 X Data stored in DO to D5 are output Data output mode
1 1 0 1 1 _|_f_ Data stored in SCH1, SCH2, EN, Data output mode
CO0, and C32 are input
1 1 0 1 0 | f Data stored in DO to D5 are input Data output mode

Note: X =don't care.
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Figure 2. Volume Data Setting Timing Diagram
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Figure 2. Volume Data Setting Timing Diagram
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RECOMMENDED OPERATING CONDITIONS

Value

Parameter Symbol Pin Name Min Typ Max Unit
Power Supply Voltage Vpp Vpp 4.75 5.0 5.25 \Y,
Digital Input Voltage Vp) All digital input pins 0 Vpp \Y,

All
Analog Input Voltage Va gnal:)g +5V +5% 1.25 Vpp —-1.25 \Y

inpu - =

pins
Analog Output Load
Resistance RaL AOO — AO3 30 kQ
Analog Output Load
Capacitance CaL AOO0 - AO3 50 pF
Operating Temperature Ta -20 70 °C
Analog Input Frequency fal 0 20 kHz

ELECTRICAL CHARACTERISTICS
(Vpp =+5 V +5%, Vg5 =—5 V + 5%, Tp =—-20 to +70°C, dBm referenced to 600 Q)
Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
IDDl PD=H 1.2 2.0 mA
Power Supply Current Vbp No —
IpD2 Load PD=L 0.5 mA
Digital Input Low Voltage ViL Al digital 0 0.8
Digital Input High Voltage ViH input pins 2.2 Vbbb
Digital Input Low Current I DO — D5 V|, =GND -10 10 HA
WR, DSEL
Digital Input High Current IH DS V;=Vpp -10 10 HA
Digital Output Low Voltage VoL Al digital loL = 2mA 0 0.4
Digital Output High Voltage VoH output pins loy = 2mMA 2.6 Vbbb
Supply
Supply Deviation . Voltagge
Rejection Ratio Svr Vop, AD-A3 Deviation 50 dB
AVgy = +150 mV
-~ (DO)
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ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
Pull up Current b | BoogE | V| = GND 100 50 | -25 LA
Analog Input Resistance | Ran All Analog 100 150 300 kQ
Output Pins
Offset Voltage -25 0 25 mV
Analog Output Voltage Vao Cc():lt +5V +5% 0 Vpp —2.5| Vp-p
Analog Output Analog Gain code
Maximum Gain Gmax Input “111111” —05 0 +0.5 dB
2.5 Vp-p
Analog Output Step AG 0.25 0.5 0.75 dB
Below | 837P(©)>0 D(G)-63
Analog Output Gain G A0 -A3 20 kHz (Typ)-1 | — 2 | (Typ)+1 dB
. . Input = 2.5 Vp—p
Harmonic Noise NHH 1 kHz, G = 0dB 60 80 dB
*Input = OV,
NICl G =0dB —65 dBm
BW = 0.3 kHz — 20 kHz
Output Noise
*Input = OV
N|C2 G =0dB -70 dBm
BW = 0.3 kHz — 3.4 kHz
1 channel
AIN = 2.5 Vp—p
Cross Talk between P
N Remaining channels 70 80 dB
Channels CT AIN = GND
G=0dB(N=0-3)

*A condenser (IMF) is connected between pins 8 and 17.
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AC CHARACTERISTICS
(Vpp = +5 V +5%, Vgg = -5 V +5%, Tp = —20 to +70°C, dBm referenced to 600 Q)

Value

Parameter Symbol Pin Name Min Typ Max Unit
WR High Width twHWR WR 500 ns
WR Low Width twLwRr WR 500 ns
DATA Set up Time tsp DO - D5, WR 200 ns
DSEL Set up Time tsps DSEL, WR 200 ns
TC Set up Time tsTc TC, WR 200 ns
CE Set up Time tsce CE, WR 200 ns
DATA Hold Time tHp DO — D5, WR 200 ns
DSEL Hold Time tHDS DSEL, WR 200 ns
TC Hold Time thTe TC, WR 200 ns
CE Hold Time tHcE CE,WR 200 ns
Rise Time 1 t WR 0 20 ns
Fall Time 1 tf1 WR 0 20 ns
Rise Time 2 o OF 1T DSEL 0 20 ns
Fall Time 2 tip ﬁ?(':;,D;éEL 0 20 ns
Digital Input Low Width twLRP RESET, PD 1 Hs
DATA Output Enable TC

Switching Time 1 tboE1 DO — ’D5 500 ns
DATA Output Enable TC,

Switching Time 2 tboe2 DO — D5 500 ns
DATA Output tbcH DﬁS 500

Switching Time ns

Note:  Please refer to the timing diagram for test conditions.
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Figure 3. Timing Diagram
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Figure 5. Application Example
Gain variable range is expanded (0 db to —64 dB by 0.5 dB steps) if two channels are connected in series.

Analog input O AlO AQOO
All AO1 ———O Analog output
DO O——— DO Vbp Q +5V
. 05 Vpp W
D5 O—— D5
DG
DSEL O—— DSEL A7
AG
CE O——— CE A7
WR O———— WR PD
T O—— TC RESET ——O RESET
Setting Data
Sce;‘tgirrl]g Data Set (channel 0) Data Set (channel 1)

(dB) GD5 GD4 GD3 GD2 GD1 GDO EN CO C32 |GD5 GD4 GD3 GD2 GD1 GDO EN CO C32

0 X X X X X X 1 1 0 1 1 1 1 1 1 1 0 0

-0.5 X X X X X X 1 1 0 1 1 1 1 1 0 1 0 0

-1.0 X X X X X X 1 1 0 1 1 1 1 0 1 1 0 0

-31.0 X X X X X X 1 1

=
=
o
o

-31.5 X X X X X X 1 1

-32.0 1 1 1 1 1 1 1

-32.5 1 1 1 1 1 0 1

o|lo| o
o|lo|lo|lo| o
X|X|X]|o|o
X|X|X]o]|o
X|X|X]o]|o
X|X|X]o]|]o
X | X| X]|]o|o
X | X | X | o

=

o

=

-33.0 1 1 1 1 0 1 1

—-63.0 0 0 0 0 0 1 1 0 0 X X X X X X 1 0 1

-63.5 0 0 0 0 0 0 1 0 0 X X X X X X 1 0 1

—64.0 X X X X X X 1 0 1 X X X X X X 1 0 1

Note: X =don't care.
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PACKAGE DIMENSIONS

24-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-24P-M03)

N e e W e W e W W e W el
INDEX-1

O .260£.010 .300(7.62)

(e.efio.zs) TYP
INDEX-2 J—

LL—'UUUUUUUUUL\:"—J

= 1.170"008 (975020

012 .0.30
(0.25+0.05)
034*020
.050(1.27 T ar +0.50
P 08 5%°)
e % , | 172(435MAX
118(3.00)MIN
_ o18+003  -02005DMIN
TYp ] (f27 0 050 (0.46+0.08)
(11991 FUJITSU LIMITED D24017S-3C Dimensions in

inches (millimeters)

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M02)

< +.010 +0.25
600" ‘008 (15.24 ~0.20 )

HHHHHHAHHHAHHA

.110(2.80) MAX

(MOUNTING HEIGHT)
.002(0.05) MIN

(STAND OFF HEIGHT)

T l/ | J«
.402+.016
(10.20%0.40) .362+.012

‘ =2 (%.eof'o.so) L (9.20+0.30)
BB HBHBHEEH

Y 020+.008
‘ ‘ 016+ 004 (0.50£0.20)
'0525(1527 e {-6-] 0.0050.13)@ | J« 006" 88%(0 15*8 83)
(045%010) — — —— —  ___ _ _ __=ool
| Details of “A” part -i
’A\ | .00&3(0.20) |
1l ] I ™ I
: l NS I Iy |
i | .024(0.60) |
R | J .007(0. 18) |
L| [ 0040.10)] : 024 (ss) :
MAX
f«——————— 550(13.97) REF ———————> L MAL

Dimensions in
[11991 FUJITSU LIMITED F24008S-4C inches (millimeters)
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The Information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.

D 1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.



MB87078

FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Integrated Circuits and Semiconductor Marketing
Furukawa Sogo Bldg., 6-1, Marunouchi 2—chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 216-3211

Telex: 781-2224361

FAX: (03) 216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: 408-922-9000

Telex: 910-671-4915

FAX: 408-432-9044

Europe

FUJITSU MIKROELEKTRONIK GmbH
Arabella Centre 9.0G

Lyoner Strasse 44-48

D—6000 Frankfurt 71

F.R. Germany

Tel: (069) 66320

Telex: 411963

FAX: (069) 6632122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
51 Bras Basah Road,

Plaza By The Park, #06—04/07,

Singapore 0718

Tel: 336-1600

Telex: 55573

FAX: 336-1609

OFUJITSU LIMITED 1990
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