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MB&87078

6-bit, 4-channel Electronic VVolume 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.

e Gain variable range: 0 dB tc -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

¢ 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)

» Data is initialized by reset signal (all channels are set to 0db)

¢ Single power supply: +5V

* Logic I/O is TTL compatible

* Package and ordering information:
- 24-pin plastic DIP, order as MB87078P
- 24-pin plastic SOP, order as MB87078PF

ABSOLUTE MAXIMUM RATINGS

Pareameter Symbol | Pin Name Value Unit
Power Supply Voltage Voo Vop -0.3t0 +6 Vv
. All digital _
Digital Input Voltage Vpi input pins 0.3to Vpp +0.3 Vv
Analog Input Voltage Vai Aipto Az -0.3 to Vpp +0.3 \
. All digital _
Digital Output Voltage Vbo output pins 0.3to Vpp +0.3 A
Analog Output Voltage Vao Agg 10 Aga -0.3to Vpp +0.3 \
- All digital _
Digital Output Current oo output pins 101010 mA
Analog Output Current lao Agp to Ags -10t0 10 mA
Storage Temperature Tsta -40 to +125 °C
— Note —

Permanent device damage may occur if absolute maximum ratings are exceeded. Functional
operation should be restricted to the conditions as detailed in the operational sections of this data
sheet. Exposure {0 absolute maximum rating conditions for extended periods may affect device
reliability.
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Plastic DIP
(DIP-24P-M03)

Plastic SOP
(FPT-24P-M02)

Pin Assignment

po [} 24] TC
o1 [3] ] WA
b2 [3] 22] CE
p3 [4] 21] DSEL
D4 E E RAESET
D5 [ TOPVIEW [7g] PD
DG E E Vpp
AG (8] 17] Voo
Ao [g] [16] AC3
AOO [10] [i5] AB
Al 1] [14] AC2
AO1 [i2] 3] Al2

This device contains circuitry to protect the inputs against
damage duse to high static voltages or electric tields. However, it
is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated voitages to this high
impedance circuit.
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MB87078

PIN DESCRIPTIONS

Pin No. Pin Name Description
18 Vop Positive supply voltage, +5V
Power 8 AG Ground for analog circuitry
Supply o
7 DG Ground for digital circuitry
21 DSEL Data select input (TTL interface).
When this pin is set at high level, DSC1, DSC2, EN, C0 and C32 are in the write
enable mode. When this pin is set atlow level, GDO to GDS5 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 setto a
high impedance state.
This pin is pulled up by a high resistance.
. 23 WR Data write clock input (TTL interface).
[l"“s::::' 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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MB87078

PIN DESCRIPTIONS

Pin No. Pin Name Description

Digital 1 DO When TC = Hand CE = L, data can be written through DO to D5. When TC = L and
/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, G0 and C32 are in the read/write
P 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 (o]
L H 1
H L 2
H H 3
Digital /0 Setting
TC |DSEL| DO D1t D2 D3 D4 D5 VO Modes
L | Gbo| GB1 | GD2 | GD3 | GD4 | GD5 (setting)
L | Gbo| GB1 | GD2 | GD3 | GD4 | GD5 (check)
Electrical Volume Setting
Data* Gain
GD5 | GD4| GD3| GD2| GD1] GDo] EN| co | caz|p(G)| (9B
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 (o} 0 59 -2
1 1 1 0 1 0 1 0 0 58 -25
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 -15.5
0 1 1 1 1 1 1 0 0 31 -16
0 0 0 1 1 1 1 0 (o} 7 -28
0 0 0 1 1 0 1 0 0 6 -28.5
0 0 0 1 0 1 1 0 0 5 -29
0 0 0 1 0 0 1 0 0 4 -29.5
0 0 0 0 1 1 1 0 0 3 -30
0 0 0 0 1 0 1 0 0 2 -30.5
0 0 0 0 0 1 1 0 0 1 =31
0 0 o] 0 0 0 1 0 0 0 -31.5
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 - -0
* X = don't care.
When data is reset, data is set at 0 dB
(code 111111100)
Continued on next page
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MB87078

PIN DESCRIPTIONS

Pin No. Pin Name Description
9 AlO Analog input of channel 0.
Analog 11 Al Analog input of channel 1.
Input
13 Al2 Analog input of channel 2.
15 Al3 Analog input of channel 3.
10 AQO 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 14 AQ2 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, C0, 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 -Lf' Data stored in SCH1, SCH2, EN, Data output mode
C0, and C32 are input
1 1 0] 1 0 | f Data stored in DO to D5 are input Data output mode

Note: X =don'tcare.
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MB87078

Figure 2. Volume Data Setting Timing Diagram

TC=HatCE= L
Do DSC1 X GDO X
D1 DSC2 X GD1 X
D2 EN X GD2 X
D3 Co X GD3 X
o = X = X
D5 Don't care X GD5 X
DSEL
WR

DSCt, DSC2, EN, Co0, C32
are stored in the internal
register.

GDO - GD5, EN, C0, C32 are
loaded and set the volume
gain.
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MB87078

Figure 2. Volume Data Setting Timing Diagram
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DSC1, DSC2, EN, C0, C32 GDO0 - GD5 are output.

are output.
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MB87078

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Pin Name Min Typ Max Unit
Power Supply Voltage Vpp Vop 4.75 5.0 5.25 Vv
Digital Input Voltage Vp) Al digital input pins 0 Voo A
All
Analog Input Voltage Vai _analfg +5 V +5% 1.25 Vpp -1.25 v
inpu - -
pins
Analog Output Load
Resistance RAL AQO - AO3 30 kQ
Analog Output Load
Capacitance CaL AOO - AO3 50 pF
Operating Temperature Ta -20 70 °C
Analog Input Frequency Al 0 20 kHz
ELECTRICAL CHARACTERISTICS
(Vpp = +5 V +5%, Vgg = -5 V + 5%, Ta = —20 to +70°C, dBm referenced to 600 Q)
Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
lpp1 N PD=H 1.2 2.0 mA
Power Supply Current v o
PPy Ipp2 oo Load | PD=L 05 mA
Digital Input Low Volitage Vi Al digital (¢] 0.8
Digital input High Voltage ViH input pins 2.2 Vop
Digital Input Low Current m DO - D5 Vi =GND -10 10 UA
Digital Input High Current I WR, DSEL Vi=Vpp -10 10 HA
Digital Output Low Voltage Vou Al digital loL = 2mA 0 04
Digital Output High Voltage | Vg | OUtPutpins lop = 2MA 26 Vob
Supply
Supply Deviation Voitage
Rejection Ratio Svr Voo, A0-A3 Deviation S0 dB
AVgy = +150 mV
~ (DC)
Continued on next page
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MB87078

ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
Pull up Current lpLu 11v) C'E T Vi=GND -100 -50 -25 UA
: All Analog
log | 1 kQ
Analog Input Resistance RaiN Output Pins 100 50 300
Offset Voltage -25 0 25 mv
Analog Output Voltage Vao Cg’“ +5V +5% 0 Vpp -2.5 Vp-p
Analog Output Analog Gain code
Maximum Gain CGrax input “111111” -05 0 +0.5 dB
2.5 Vpp
Analog Output Step AG 0.25 0.5 0.75 dB
Below | 63>D(@)20 D(G)-63
Analog Output Gain G AD - A3 20 kHz (typ)-1 | — 2 | (Typ)+1 dB
. . Input = 2.5 Vp-p
Harmonic Noise NuH 1 kHz, G = 0dB 60 80 dE
*Input = 0V,
Nic1 G=0dB -65 dBm
BW = 0.3 kHz - 20 kHz
Output Noise
*Input = OV
Nicz G=0dB =70 dBm
BW = 0.3 kHz - 3.4 kHz
1 channel
AIN = 2.5 Vp-p
Cross Talk between N Remaining channels 70 80 dB
Channels CcT AIN = GND
G=0dB (N =0 =3)

*A condenser (ILLF) is connected between pins 8 and 17.
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MB87078

AC CHARACTERISTICS

(Vpp = +5 V +5%, Vgg = -5 V +5%, Ta = -20 to +70°C, dBm referenced to 600 Q)

[ B Value
Parameter Symbol Pin Name Min Typ Max Unit
WR High Width twHWR WR 500 ns
WR Low Width twiwn 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 ts1C TC,WR 200 ns
CE Set up Time tsce CE,WR 200 ns
DATA Hold Time tvo DO - D5, WR 200 ns
DSEL Hold Time tHps DSEL, WR 200 ns
TC Hold Time tuTe TC, WR 200 ns
CE Hold Time tHeE CE,WR 200 ns
Rise Time 1 11 WR 0 20 ns
Fall Time 1 4 WR 0 20 ns
Rise Time 2 e C'E?gl'&,DDséEL 0 20 ns
Fall Time 2 tio C'EE?(%'E-I,D[)SéEL 0 20 ns
Digital Input Low Width twirp RESET, PD 1 us
DATA Output Enable lo
Switching Time 1 tboE1 DO - 'D5 500 ns
DATA Output Enable TC,
Switching Time 2 took2 DO - D5 500 ns
DATA Output tocH D%-S;Egs
Switching Time 500 ns

Note: Please refer to the timing diagram for test conditions.
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MB87078

Figure 3. Timing Diagram
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MB87078

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 Al0 ACO
Al AO1 |——— Analog output
Do O——-d DO Vbp O +5v
E : 0.5 Vpop J_ IUF
D5 O— D5
DG
DSEL O—— DSEL rh
AG
TE O—— TE rh
WR O——— WR FD
T O0— TC RESET ————O RESET
Setting Data
Sgt;:zg 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 CO0 C32

o 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 o] 1 1 1 1 1 0 1 0 0]

-1.0 X X X X X X 1 1 o] 1 1 1 1 0 1 1 0 0

~31.0 X X X X X X 1 1 0 0 0 0 0 0 1 1 0 0
-31.5 X X X X X X 1 1 0 0 0 0 0 0 0 1 0 0
-32.0 1 1 1 1 1 1 1 0 0 X X X X X X 1 0 1
-32.5 1 1 1 1 1 0 1 0 0 X X X X X X 1 0 1
-33.0 1 1 1 1 o 1 1 0 o X X X X X X 1 0 1

-63.0 0 0 0 0 0 1 1 0 0

>
>
>
x
x
x
o

-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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MB87078

PACKAGE DIMENSIONS

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

l_ 008 20, .
e 1.170* (29.721830 y

012
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034920
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MAX 086250
3
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100(2. 05 +020 ” otatoog  -O20(05NMIN
TYP
+0.5 0.4630.08
(127 % 0, ( )
©1991 FUJITSU LIMITED D24017S-3C Dimensions in

inches (millimeters)

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

e 600*-010 (15244025 (MdUrgﬁ:g)rméHT)
o008V 0% -0.20 .002(0.05) MIN
H H H H H H H H H H H H— :fu— (STAND OFF HEIGHT)
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1 1 l
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00U 0182004 +002 1 £+0.05
005(0.13 »le— 006+002(q 15
TYP (0.4520.10) L P0050.19@ | e ~ 00191320 02)
i Details of “A” part
“A" i .008(0.20) |
L] | I E l
I I
r O ¥
' I | .024(0.60) |
= [ Al 00700.18) |
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Dimensions in
©1991 FUJITSU LIMITED F24008S-4C inches (millimeters)
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