o FUJITSU

MB87078
6-bit, 4-channel Electronic Volume Controller

The Fujitsu MBETO7S is a 6-bit, 4-channel elecironic volume controller. A dighal signal
input controls gain every 0.5 dB step from 0dB to -32dB. it has been fabricated in
CMOS technology and designed fo operate with low power. lts digial mputs and
outpuis are T TL compatible.

The MBE7075 is avalable in 24-pin plastic DIP and 24-pin SOP packages.

+ (ain variable range: 0 dB o -32 dB by 0.5dB or ==

* (Gain variable range i expanded to connect two channels serally (0 dB to -64 dB)
= Each channel gain can be sel respactivaly

= Low power consumplion: 8.5 mW at«5V

» Easy microprocessor imterlace (6-bit parafle! 1/0)

* Test function is provided (to confirm internal deta)

= Datais initislized by reset signal (all channels are set to 0db)

+ Single power supphy: +3 V

* Logic O is TTL compatibie Plastic SOP

* Package and ordering information: (FPT-24P-M02)
= 24-pin plastc DIP, order az MBETOTBP
= 2d4-pin plassc S0P, order az MBETO7BPF

ABSOLUTE MAXIMUM RATINGS

Parsameter Symbol | Pin Name Value Unit T
Power Suppiy Voltage Voo Voo 0.3 t0 +6 v WH
CE
. All digital
Drigrtat v . . =0.3 to Vpg +0.3 W
oital Input Vollage oI input pins oo DSEL
Analog Input Voltags Va AptoAs | 03toVpp+03 | V RESET
TOP VIEW FO
All digital v
Digital Output Voltage Voo output pins | 03 10 Voo +0.3 Vos
Analog Output Voltage Van Agpto Aga | 0310 Vpp +0.2 v Vpo
. AL
N All dhigital _
Digital Output CGurrant (1] output pins 10t 10 mA S
Analog Quitput Current lacy Ago to Aga -10to 10 mA A2
Storage Tempergture Tsta 40 10 +125 W Al
— Hote =

Paermanenl devios damage may oot i absolule masimum ratings are exceeded. Funclional This dewics conEns cmully 10 PR 0 Inpus againe
operation should be regricted to the conditions as detaled in thé operaiional sections of this daka ORI U 02/ Bigi B0 WOTAgEs. Of R rciTic Thid, Howesr,

sheet. Exposure 0 sbeokle Maxirum raling condiions fo exended perods may altect devios o A e Pt o TS b8 vararea 18 e P
T m“‘: ITpeedance cTook
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MBE7078
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MB87078

PIN DESCRIPTIONS
Pin Ma. Fin Nama Description
18 Yoo Fositive supply voltage, +5V
Power 8 AG Ground for analeg circuitry
PP 7 DG Grournd for digital circultry
21 DSEL Drata select input (TTL intarface).
Whan this pin is set & high level, DSC1, DSC2, EN, CO and C32 are in the write
enable mode. Whan this pin s set at low leval, GDO to GD5 are in the write anable
moda.
22 CE Chip ensble input [TTL intarfaca). When thizs pin Iz set at low level, data
inputfoutpud is available,
Whan this pin is at high level, data inputfoutput ke inhibited and the pin is setioa
high impadance state,
This: pin is pulled up by & high resisiancs.
23 WH Data write clock input (TTL interiace).
. ﬂhl' Data is written at every rising exge of this clock.
24 TG Digital signal inputoulput select input (TTL mtafaca).

Whien this pin is at high leval, data can be written through D0 to DS, When this pinis
af low level, data can be read output from DO to DS,
This pin k& pulled up by & high resstance.

19 FO Powar down salect input (TTL interface).

When this pin is atlow level, the power down mode is selected. Whan this pin is at
high lavel, the operation mode s selected.

This pin is pulled up by a high resistance.

20 HESET Resat input (TTL interiace).

When this pin is &t low level, the deta latches for all channels are mitialized and the
valua is st as 0 dB,

Thig pin ig pullad up by a high resistance.

ot 0f miad D
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MB87078

PIN DESCRIPTIONS
Pin Mo, Pin Maré Description
Digital ! L When TC = H and T = L, data can be writien through DO to DS. When TC = L and
s} 2 | TE = L, data can be read out from DO fo DS.
Pins 3 o2 When DSEL is at high level, DSG1, DSC2, EN, G0 and C32 ara in tha readiwrite
a 03 enable modes. When DSEL is &t low level, GDD to GD5 are in the readhwrite
enable modes.
5 Dd
D
5 > Channel Seiting
DsC2 DSC1 Channel
L L 0
L H 1
H L )
H H 3
Digltal VO Setting
TC |DSEL|] D0 | D1 | D2 | O3 | D4 | DS | VO Modes
H H | DSC|DSC| EN | CO | C32 ] X Input mode
L |GDo| GB1 | GD2 | GD3 | GD4 | GD5 {5etiing)
L H DG DSC | ENM co | Caz L Output mode
L | Gbo| Gtn | GDz | GDa | GD4 | GDS {check)
Electrical Voluma Setting
Data* Gain
GD5 | GO4] GD3| GD2] GD1] GDO| EN | Co | caz|oG) (9B
1 1 1 1 1 1 1 0 0| s3] o
1 1 1 1 1 0 1 o 0 | 62 | -05
1 1 1 1 0 1 1 0 o | &1 | -1
1 1 1 1 0 ] 1 o o | 80| -15
1 1 1 o 1 1 1 o o | 59 | -2
1 1 1 0 1 o i ] o 58 | -25
1 1 1 0 v 1 1 0 0 | 57| -3
1 1 i i} 0 ] 1 i} o o | 25
1 0 0 0 0 o 1 o o | 32 | =155
o 1 1 1 1 1 1 0 o | 31 | -6
o 0 0 1 1 1 1 0 0 7 | -e8
o 0 0 1 1 o 1 0 0 & | -28.5
o 0 o 1 o 1 1 0 0 5 | -29
o D o 1 o 0 1 0 0 4 | -pas
o L+ o o 1 1 1 0 0 2 =30
o o 0 o 1 0 1 0 0 2 | -305
0 o 0 o 0 1 1 0 0 1 | -3
0 0 0 o 0 0 1 0 0 0 | -315
X X | X X X X 1 X 1 - | -3z
X b4 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
(coda 111111100)
Loniinued on naxl page
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MBB7078

PIN DESCRIPTIONS

Pin Na. Pin Namea Description
| Alo Analog input of channel 0,
Analog 11 Al Analog input of channel 1.
13 Al2 Analog input of channel 2.
15 Al3 Analog input of channel 3.
10 ADO Analog output of channal 0.
When in a power down mode, this pin is pulled down by & high resstance,
12 A Analog output of channel 1.
Analog When in a power down mode, this pin is pulled down by a high registance.
Output 14 AQ2 Analog cutput of channal 2.
Whan in & powar down moda, this pin & pulled down by a high resistance.
18 ACR Analog output of channel 3.
When in & power down mode, this pin is pulled down by a high resistance.
17 0.5%pn Output pin of & half level of Vpo. A condanser is usually connected between this
pin and the AG pin.
TRUTH TABLE
PO REEET| TCE TC DSEL WR DO to D5 Operator Mode
0 X X X X Powar down mode
1 1] X X X Gain Is inialized
1 1 1 A X X Inhibit deta inpuifoutput
(high impedance)
1 1 0 0 1 X Data stored in SCH1, SCH2, Data output mode
EN, G0, and C32 are oultput
1 i o Q 0 X Data storad in D00 DS are output Data output mode
1 1 1] 1 1 U Data stored in SCGH1, SCH2, EN, Deta outpul mode
C0, and C32 are inpat
1 1 0 1 0 | f Cata stered in D0 to DS are inpat Deata output mode

MNote: (= don’ cang
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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.

©1992 by FUJITSU LIMITED and Fujitsu Microalectronics, inc.

B 3749756 0011080 432 mm

Continued on next page




MB87078

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

are output.

©1992 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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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

@1992 by FUJITSU LIMITED and Fujitsu Microalectronics, inc.
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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.

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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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.

©1992 by FUJITSU LIMITED and F ujitsu Microslectronics, inc.

B 3749756 DO)L08Y 088 mm




MB87078

Figure 3. Timing Diagram

VH el e X e A e
WR —_—n e N e
VI ] \
1 twhwn t twiwr
VH e e e e ] L — —_——— ———— e
bo-os  _ _ _ A | e e _ N

DSEL

Changing
input data

T

twLrp

VIH o e A e e e e e e e e e e e e e e e e o e ] ZE _____
T e e Y
Vi N /
Vih e — S, N A S —
bpse.. - _ _ _ _1_____ e W — R ——
viL
Changing
output data
VoH ———— L — —_———te A ) "
po-bs | | _ ——d S S — e
VoL Lo \9
thok1 tocH tooep
o] of
i B
DATA input DATA output DATA input
Ping DO - D5 Pins DO - D5
are set to high are set to high
impedance. impedance.

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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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.

©1992 by FUJITSU LIMITED and Fujitsu Microstectronics, Inc.
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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
(0.2540.05)
034920
.050(1.2 T
MAX 086250
3
S e B B B e B B B = 172(4 36)MAX
| s 3 ‘
[
|- 183 00MIN
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)
f l d
402+.016
(10.2030.40) ag2t,
INDEX (fzﬁi é)_; 5) (:201_:;5)
1 1 l

{HEHEHHEHHEGHHE Nt s

050(1.27 018%.004 ' (0.50£020)
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) |
L—la[ .004(0.10) | I R 0¥ (N%a) I
MAX
e ———————— 550(13.97) REF ———————> (L s S 4

Dimensions in
©1991 FUJITSU LIMITED F24008S-4C inches (millimeters)
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