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MB87077
6-bit, 4-channel Electronic Volume Controller

The Fujiteu MBE707T is a 6-bit, 4-channe! elecironic volume controlier, A digital signal
inpaut confrols gain every 0.5 dB slep from OdB to -32dB. R has been fabncated in
CMOS technology and designed to operate with low power. lts digital inputs and
outputs are TTL compatibéa.

The MBETOTT is available in & 24-pin plastic DIP or SOP package.

* Gain variable range: 0 dB to -32 dB by 0.5 dB or - =

» (3ain varighle range s expanded to connect two channels serally (0 dB to -64 dB)
+ Each channel gain can be set respectively

» Low power consumplion: 12 mW at+5 W

« Easy microprocessor inlerface (6-bit parallel 170}

* Tesl function is provided (o confirm internal deta)

= Data ks indtialized by reset signal (all channeks are sel to Odb)

+ Single power supply: 45 Y

* Logic /0 is TTL compatible Plastic SOP

(FPT=24P-M02)
* Package and ordening infarmaton:
= 24-pin plastic DIP, order as MBATOTTP
= 24-pin plastic 3OP, arder as MB&7077PF
Pin Assignment
ABSOLUTE MAXIMUM RATINGS
Paramater Symbel | Pin Name Value Unit pe 7] 23] TC
Positve Supply Voltage | Voo Voo 0.3t +6 v o [Z 23] WH
Negative Supply Voltage | Vas Vag -6 1o +0.3 v o2 [3] 22] TE
Digital Input Vioage vy | digial -0:3 1o Vigg 40.9 v el K 21] ose
input pins o4 [5 20] mEZET
. All digital
Digital Ouipit Village Voo  |'gutputping | 03 10 Voo +0.3 v oG [7] 18] voo
Anglog Output Voltage | Vao | Acato Ama | Vee-03t0Von+0a | V vss 8] (7] AG
| A digital . 4o 5] ig] Aca
Digital Output Currant ] output pins =10t0 10 i ACKD E El e
Anabog Quiput Current lao Agg 1o Agg =10%0 10 mA A 4] 4] A0z
Storage Temperature Tata ~40 to +125 "G Ao [3z] i3] M2
— Mol —
F%ﬂm may l_::m il absohute myumpmr:'wnu ang a:lm&qad.;unr_?l;ﬁ
npu'dnn rasinicted 1o the conditions as detailed int Bmm BaCON: -]
shet, Exposure fo absalute maximen raling condiions lor extended prsiods may abect device e s o B K e o st ek Harermn 1
réliabiiy s mcvisad ihal remal precactions ba Taken (o aveid apoication
Of aryy wDRAQ e highar tham Masirum ik voiage s [ s nigh
orEEn
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MBS8T077

Figure 1. MBE7077 Block Diagram
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MB87077

PIN DESCRIPTIONS

Pin No. Pin Hame Description

18 Yoo Positve supply vollage, +5V
Powar 3 Vag Negative supply voltage, =35V
5
upply 17 AG Ground for analog circultry
7 (]c] Ground for digital gircuitry
b | DSEL Data select input (TTL interiace).
When this pin is set at high level, DBC1, DEC2, EN, CO and C32 are in the write
eneble mode. When this pin is set atf low lavel, GO0 to GDS are in the wrile enable
mode,
22 CE Chip enable input (TTL interface). When this pin is set at low level, data
Inputioutput Is available.
Whan this pin is &t high lavel. date inputfoutput is inhibited and the pin is setio a
high iImpedance siabs.
Thig: pin is pullad up by a high resistance.
23 WH Deta write cock input (TTL intariace).
Do Data is written &t every rising edge of this clock.
24 TG Digital signal inputioutput select nput (TTL imerfacae).

When this pin is at high level, data cen be written through DD io DS, When this pinis
at fow level, data can be read oulput from D) to DS
This pin & pulled up by & high resistance,

18 PO Power down select input (TTL interface).

When this pin s i [ow [evel, the power down mode is selected. When this pin is ai
high level, the cperation mode is selecied.

Thig pin is pulled up by a high resistancs.

20 AESET Resat input (TTL interface).

When thig pin iz at low lewvel, the data laiches for al channels are Initialized and the
valug is st as 0 dB.

This pin i& pullad up by a high resstance.

Ceomiinuead o mext page
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MBB7077

PIN DESCRIPTIONS (continued)

Pin Ho. Pin Name Description
Digital 1 Do When TC = H is at OE = L, data can be writlen through DO to D5, When TG = Lis at
10 2 D1 CE = L, data can ba read out from DO to DS.
Pins 3 D2 When DSEL iz at high level, DSC1, DSC2, EN, GO and G32 are In the read write
3 D2 enabla modas. When DSEL s &t low leval, D0 to GDS are in the resdwrile
enabla modes.
=] D4
B ]
g 2 Chamnel Setting
DsCc2 DsC1 Channal
L L ]
L H 1
H L 2
H H 3
Digital 'O Setting
TC |DSEL| DO 1] D2 Da D4 | D6 ' Modes
H H D5C | DEC | EW Co | C3 X Input mode
L | GDO | GB1 | GD2 | GD2 | GD4 | GDS {setting)
L H DSC | D3C | EN ()| 3z L Output mode
L Gho | GP | GD2Z | G0 | G04 | GDS5 (check)
Electrical Volume Seting
Data™ Gain
GD5 | GDa| GD3| GD2| GD1] GDO] EN | C0 | C22| D {cB)
1 1 1 1 1 1 1 0 o B3 L}
1 1 1 1 1 i 1 o o B2 | =05
1 1 1 q i} 1 i o o &1 =1
i 1 i 1 ] a 1 1] 1] &l | 1.5
1 1 1 i) 1 1 1 1] o 58 =2
1 1 1 1] 1 a 1 1] ] a8 =25
1 1 1 0 0 1 1 0 1] 57 1 -3
1 | 1 i 0 1 1] 4] 56 =35
1 ] 1] 1] 4] ] 3 1] 1] a3 =155
1] 1 1 1 1 1 1 0 ] 31 | 18
o 4] ] 1 1 1 h | o (] r =8
i} 1] ] 1 1 1] 1 1] 1] (] -85
] 1] ] i 1] i 1 4] 4] 5 -29
1] 0 i 1 0 i} 1 0 0 4 =295
¥} i #] i ] 1 1 | 4] 1] A -0
¥} 1] ] 1] 1 0 1 (¥ 1] 2 =30.5
0 1] i 0 0 1 1 ¥ 0 1 =31
0 L] i o ] L] 1 L] (1] (1] =-31.5
K X X X X x q X 1 - =32
b X X X ;| X 1 1 1] = L1}
£ X X b 4 X X o X X - —o
* X = don't care.
When data is reset, data is set at 0 dB
(code 111111100)
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MBB7077

PIN DESCRIPTIONS (continued)

Pin No. Pin Name Description
] Ald Analog input of chanmel 0.
Aralog i Al Analog Input of channel 1.
In
put 13 Al2 Analog input of channal 2.
15 Al3 Analog input of channel 3.
10 AQOD Analog output of channel 0.
When in a power down modae, this pin is pulled down by & high resistance.
12 AN Analog output of channed 1.
Analog When in & power down mode, this pin is pulled down by a high resistance.
Outy 14 AQ2 Analog output of channed 2, .
When in & power down mode, this pin is pulled down by & high resistancs.
18 A3 Analog output of channel 3.
When in a power down mode, this pin s pulled down by & high resisiance.
TRUTH TABLE
2] RESET| CE TC DSEL WR DO to DS Operator Mode
0 X X X X Power down mode
1 4] X X X Gain is mitiafized
1 1 1 X X X Inhibit data inputfoutput
(high impedance)
1 1 aQ 0 1 X Data stored In 3CH1, 3CH2, Dala output mode
EM, GO and G32 are oulput
1 1 0 ¥ o b4 Data stored in DO to DS are output Data sulput moda
1 1 0 1 1 —Lr Date stored in SCH1, SCHE, EN, Data output mode
C0 and C32 are input
1 1 o 1 1] "'Lr Data stored in DO 10 DS are input Data cutput mode

Mote: X = don’l cana.
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MB87077

Figure 2. Volume Data Setting Timing Diagram

TC=HatCE= L
H
Do DSC1 X GDo X
L
H
o oz X X
L
H
D2 EN X GD2 X
L
H
D3 Co >< GD3 X
L
H
04 = X X
L
H
Ds Don't care >< GD5 X
L
H
DSEL
L
H
WH
L
k I
DSC1, DSC2, EN, C0, C32 GDO0 - GD5, EN, G0, C32 are
are stored in the internal loaded and set the volume
register. gain.

Continued on next page
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MB87077

Figure 2. Volume Data Setting Timing Diagram (continued)

TC=LatCE=L
H
DSEL

L
H

Do DSCH X GDoO X
L
H

DA DSC2 X GD1 X
L
H

D2 EN X GD2 X
L
H

o T e X e X
L
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D4 C32 X GD4 X
L
H

o8 A Gos DN
L

ol

DSC1, DSC2, EN, Co0, G32
are output.

GDO - GD5 are output.
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MB87077

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Pin Name Min Typ Max Unit
Positive Supply Voltage Vob Vbp 4,75 5.0 5.25 \
Negative Supply Voltage Vss Vss -5.25 -5.0 -4.75 \
Digital Input Voltage VoI All digital input pins 0 Vop Vv
Al0 +5V +10% -25 25 A
Analog Input Voltage Va Al - -
Al2 +5 V +5% -3.0 3.0 v
AI3 - =
Analog Output Load
Resistance RaL AOQ - AO3 30 kQ
Analog Output Load
Capacitance CaL AOQO - AO3 50 pF
Operating Temperature Ta -20 70 °C
Analog Input Frequency fal 0 20 kHz
ELECTRICAL CHARACTERISTICS
(Vop =+5V +5%, Vgs = -5V + 5%, Ta =-20 to +70°C, dBm referenced to 600 Q)
Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
DD FD=H 1.2 2.0 mA
Positive Supply Current Vbp
PPy lpp2 No PD=L 0.5 mA
lss1 Load I"e5on| -20 | -1.2 mA
Negative Supply Current Vss
Iss2 PD=L -0.5 mA
Digital Input High Voltage ViH input pins 22 Vop
Digital Input Low Current i DO - D5 Vi =GND -10 10 HA
Digital Input High Current hH WR, DSEL V|, =Vpp -10 10 UA
Digital Qutput Low Voltage VoL Al digital loL = 2mA 0 0.4
Digital Output High Voltage Vou output pins lon = 2mA 26 Vbp
Vpp, All analog
SvrD DD B Supply 60 dB
Supply Deviation output pins Voltage
Rejection Ratio Vee. All Deviation
sg, All analog
Svrs output pins AVgy = +150 mA 60 dB
Continued on next page
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MB87077

ELECTRICAL CHARACTERISTICS (continued)

Value
Parameter Symbol Pin Name Condition Min Typ Max Unit
Pull up Current lpLu PO C-E T V) =GND -100 -50 -25 HA
Analog Input Resistance Rain 100 150 300 kQ
Offset Voltage -25 0 25 mv
Analog Output Voltage Vao AC +5V +10% 0 S Vp-p
Vot 1 15v 5% 0 6 Vp-p
Analog Qutput Analog | Gain code
Maximum Gain Cimax Input “11111" -0.5 0 +0.5 d8
5Vp-p
Analog Output Step AG 0.25 0.5 0.75 dB
Al Anl Below | 83>P(@)20 D(G)-63
Analog Output Gain G Outpu? g%s 20 kHz myp)-1 |7 2| (Typ)+t dB
Harmonic Noise NHH I1nEntZ= é\ipagB 60 80 dB
Input = GND,
NIC1 G =0dB -65 dBm
BW = 0.3 kHz - 20 kHz
Output Noise
input = GND,
Nico G =0dB -70 dBm
BW = 0.3 kHz - 3.4 kHz
1 channel
AIN = 5Vp—p
Cross Talk between Nor Remains channels 70 80 dB
Channels AIN = GND
G=0dB(N=0-3)

©1992 by FUJITSU LIMITED and Fuijitsu Microelectronics, Inc.
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MB87077

AC CHARACTERISTICS

(Vpp = +5 V +56%, Vgg = -5 V +5%, T = —20 to +70°C, dBm referenced to 600 Q)

[ } Value
Parameter Symbol Pin Name Min Typ Max Unit
WH High Width twHWR WR 500 ns
WR Low Width twLwr WR 500 ns
DATA Set up Time tsp Do - D5, WR 200 ns
DSEL Set up Time tsps DSEL, WR 200 ns
TC Setup Time tsto 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 tHps DSEL, WR 200 ns
TC Hold Time tHte TC,WR 200 ns
CE Hold Time tHcE CE,WR 200 ns
Rise Time 1 tr WR 0 20 ns
Fall Time 1 14 WR 0 20 ns
Rise Time 2 to C'El?gl'&,Dl;éEL o 20 ns
Fall Time 2 tio C'EE,)%,DSéEL 0 20 ns
Digital Input Low Width twirP RESET, PD 1 us
DATA Output Enable ko]
Switching Time 1 tpoE1 DO - D5 500 ns
DATA Qutput Enable TC.
Switching Time 2 tooez DO - D5 500 ns
DATA Output tocH D?)S-Egs
Switching Time 500 ns

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

©1002 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB87077

Figure 3. Timing Diagram
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MB87077

Gain variable range is expanded (0 db to -64 dB by 0.5 dB steps) if two channeis are connected in series.

Analog input Q- AlO AQO
Al AO1 [———0 Analog output
b0 O—vi DO Vop b—e—0 +5V
Vss O -5V
D5 O——i D5
DG
DSEL O——] DSEL i
AG
CE 0——| CE P
WR O—— WR PD
T o—— T RESET }— RESET
Setting Data
Sét;::g Data Set (channel 0) Data Set (channel 1)

(dB) | GD5 GD4 GD3 GD2 GDt GDO EN CO0 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 o] 1 1 o 0

-31.0 X X X X X X 1 1 0 0 0 0 0 o 1 1 0 Y]
-31.5 X X X X X X 1 1 0 0 Y 0 o 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 0] 1 1 0 0 X X X X X X 1 0 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 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

Figure 5. Application Example
Note: X =don't care.
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MB87077

PACKAGE DIMENSIONS

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

o

008 0.20_,
11707575 @9725557)
0341020
.050(1.27, T -;0.50
s (0.86 k) )
= % 172(4.36)MAX
. N
A
118(3.00)MIN

’ | 018003 .020(0.51)MIN

(0.4610.08)

©1991 FUWJITSU LIMITED D24017S-3C

.260+.010 .300(7.62)

(0.25+0.05)

Dimensions in
inches (millimeters)

24-LEAD PLASTIC FLAT PACKAGE _ _ .110(2.80) MAX
(CASE No.: FPT-24P-M02) (MOUNTING HEIGHT)
010 +0.25 .002(0.05) MIN
N 8007 og (15247755 ’ (STAND OFF HEIGHT)
>
AAAAAAAAARHAH A=
A402t.016 362+.012
(10.2030.40) (9.2010.30)
INDEX 299012
O/ (7.600.30)
~J—
T ' —Y o020t008
HEGGHEERAEEE 4 ¥ asotoan
ol 006+002 15+005)
.018+.004 CEP- 001V ¥-0.02
{-&| o0s0.13)@ | [ e e e — "
o " (0.4520.10) | I
.050(1.27) ¢ ) “An = Details of “A” part I
TYP L .008(0.20)
! [ ] \ = A & |
| ! '
mimimlem ] ] '1"'7 | —S—‘r |
oz | 715 o2e.60)
i - | _I .007(0.18) |
=] 004010 } ~ Oz%x%) =
550(13.97) REF —————————» L _____ M _/_\_X___!
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