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SANYO SEMICONDUCTOR CORP
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3159 Bi-CMOS LSI

Parametric Equalizer

(E)3585A

OVERVIEW PINOUT

The LV3100M is a high-performance, parametric equal-

izer IC. It feawres independent center frequency, gain gg ce 2l g £ %é

and Q-factor characteristics over all four frequency §3539388342383

bands—low, low-mid, high-mid and high. w

The LV3100M can be controlled digitally using a com- = =l

puter control bus (C?B) to form an 11-band equalizer e — =i

with gain adjustable from —12 to 12 dB in 2 dB steps M —] =

and Q adjustable from 0.404 to 8.65. s —] — e
LLMCS —— —— AMCS

The LV3100M operates from 5 V analog and 5 V digital = HvatooM =

supplies and is available in 64-pin QIPs. : rbwot— e
LHG2 [— AiC2
LHC1 ] [ AdCt

FEATURES “"gg“ %g

¢ One-touch center frequency, gain and Q factor con-

rols JUUUU0DU0UOuua0-
* Onc-touch control using preset memory ¥§2§§§§d§ 8ggjes
* No extemnal, active components required

¢ Adjustable gain from —12 to 12 dB in 2 dB steps

* 11 center frequency settings

* User-selectable shelving or peaking for the low and PACKAGE DIMENSIONS
high bands

. . Unit: mm
e 5 V analog and 5 V digital supplies
* 64-pin QIP 3159-QIP64E
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LV3100M
BLOCK DIAGRAM SANYO SEMICONDUCTOR CORP
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PIN DESCRIPTION

[
f
§

LLC2

LLC1

Left-channol low-band control block capacitor connections

Lefi-channel low-mid band control block capacitor connections

oi{~N ||| & | N | -
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LV3100M SANYO SEMICONDUCTOR CORP
Number Name Description
9 LHMC2
10 LHMC1
Left-channal high-mid band control block capacilor connections
1" LHMC4
12 LHMC3
13 LHC2
14 LHC1
Lefi-channel high-band control block capacitor connections
19 LHC4
20 LHC3
15 to 17, 31 fo 34, .
54, 8 NC No connection
18 VREF Intemal op-amip reference voltage output. Connect a 10 uF ripple fitter capacitor to ground.
21 GND Ground
2 vce & V supply
23 VREFR Right<channe! rolerence voliage output Connect a 10 WF ripple fiter capacitor to ground.
24 CL Serial data clock input
25 vss Ground
2% Dl Serial data input
2 CE Chip enable input
28 VoD 5 V supply
29 RHC3
30 RHC4
Right-channel high-band cantrol block capacitor connections
35 RHC1
36 RHC2
37 RHMC3
38 RHMC4
Right-channel high-mid band control block capacitor connactions
39 RHMC1
40 RHMC2
41 RLMC3
42 RLMC4
Right-channe! low-mid band control block capagilor connactions
43 RLMC1
4 RLMC2
45 ALC3
46 RLC4
Right-channel fow-band control block capacitor connections
47 RLC1
43 RLC2
49 RBOOS1
50 RBOOS2 Rightchamnel inleral fiter DC. ofiset voliage blooking capacior connections. Connect & 10 uF
51 RCUT1 capacitor between RBOOS1 and RBOOSZ and between RCUTt and RACUT2.
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Lv3100M
Number Name Description
59 AN Right-channel audio signal inpul. Low koad capacitance
55 ROUT Right-channel audio signal output. Low load capacilance
66 MIXOUT Mixer (L + R) output
57 VREFL Lefi-channel reference vollage oulpul. Connect a 10 uF ripple fiter capacitor b ground.
58 Lout Left-channel audio signal oulpul. Low load capacitance
0 LIN Leftchannel audio signal input. Low load capacitance
81 LeuT2
62 Leum Leftchannel intemal fitler DC ofiset voltage blocking capacilor connections. Connect a 10 F
8 LBOOS2 capacitor between LBOOS1 and LBOOS2 and betwsen LCUT1 and LCUT2.
o LBOOST
SPECIFICATIONS SANYO SEMICONDUCTOR CORP
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Voo 7
Supply voltages Voo . v
LN and AIN input voltage range Vis 0 1o Vo + 03 v
CL, CE and D! input voltage range Vo Ok7 v
Power dissipation P 300 mw
Oporating femperature range Tomg 20 to 75 °C
Storage temperalure range T —40 o 125 C

Recommended Operating Conditions

«=25°C
Parameter Symbol Rating Unkt
Vec 5
Supply voltages v : v
DO
Supply : Veo : 40 o 83 v
pply voltage ranges ,
Voo 40 o 6.3
Note
Ve 2 Voo

Electrical Characteristics
V=5V, Vop=5V, T.=25°C, f = 1 kHz

Rating
Parameter Symbol CondhRion Unit
min typ max
lec - 14 2
Supply currants mA
lop - 2 §
LIN and RIN input voliage Vi (] - Vec v
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LV3100M
Rating
Parameter Symbol Condition - v - Unit
\?oEn'agceL and DI LOW-evel input Vi Vss _ 0.3Vop v
‘(IZOE";;L and DI HIGH-level input ™ 07Voo ~ Voo v
LOUT, ROUT and MIXOUT ms _ _
oulput vollage Vo THD = 1% - 15 Vens
LOUT, ROUT and MIXOUT load _ _
resistance R 1 kQ
Vi = —10 dBV, flat output - 0.08 0.1
Total hammonic distortion THD Vi = ~15 dBY, %
. Ry = 100 kO, 2 dB gain, - 0.1 1
boosted output
LOUT, ROUT and MIXOUT output Vio Rg = 1 k@, IHF-A fiter - 10 ‘ 25 W
noise voliage Rg = 1 k&, OIN filler - 15 -
Channel crosstalk cT V= 0 dBV 60 80 - dB

FUNCTIONAL DESCRIPTION

Input Data

The LV3100M is controlled using a computer control after the chip is addressed by taking CE HIGH. After
bus (C?B). The serial input data comprises an 8-bit chip the data is latched, internal analog switches operate to
address followed by a 20-bit data word. Each bit is configure the equalizer with the specified characteristics.
latched on the falling edge of CL. Data input is enabled The input timing is shown in figure 1.

cE [ L
3 OO O.0,0.00088 000000600 G
o _ LALLM Ui e

Figure 1. Input timing

SANYO SEMICONDUCTOR CORP
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LV3100M
The function of each bit is shown in figure 2 and in
tables 1 to 7. SANYO SEMICONDUCTOR CORP
B0 B1 B3| A0] A1] A2] A3] DO] D1 ] D2] D3] D4 | 05| D8] D7 [ D8 | D [o16[D11]o12]p13[D14]o15[D16]p17]D 8D
(N H /| N\ p2 N 7
Address code
Norma¥Double
frequency mode select Channel select Qselect
Doubh 0000 | 0000 ] Q1
000 | : Right channet :Q2
00| : Left channel o100 :a3
00| : Loft and right 100 | :Q4
010 | :Q5
[[1010 ] :Q6
! o] a7
10| :Q8
Band selector and
switch ‘
% Low {peaking) Center frequency selting selact l
Low-mid {psaking) ) i
i Rt o= —
% m(mg)) _o;__ﬁ iy 010 | : 12dB
[111] : High (sheing) '!i% :; mg 31;):3
1010 ] 1o 1100 : 6dB
(0110 ] <ty DI00| : 4d8
10| : 1y [Goco | : 248
0001 | :fg (D000 | : o0d8
1001 § :fi0 1001 | : -2dB
0101 | :fyy (0101 | : -4d8B
1101 ] : ~6dB
o011 | : -8dB
011 ] :-1048
D111 ] :-1208

Table 1. Address code

2. Input data functions

can be set, as in normal frequency mode, or D4 and D5

Bo B1 BS A0 At A2 A3 can be set to O with the other bits as don’t care.
1 0 0 0 0 1 1 0 Table 4. Channel select
Table 2. Band and peaking/shelving select ™ D5 06 o Channel
Do | D Band Peaking/shetving 0 0 0 0
o]l o] o Low Peaking 1 0 0 0 Right
1 0 0 Low-mid Peaking 0 1 0 0 Left
0 1 0 High-mid Peaking 1 1 0 0 Left and right
1] 1]o High Peaking Note
0 0 1 Low Shelving All other input combinations are invalid.
1 1 1 High Shelving Table 5. Center frequency setting select
Note D8 D9 D10 (1] Frequency setting
All other input combinations are invalid. o 0 o 5 "
H
Table 3. Normal/double frequency mode select ; o o o "
Frequency mode
0 1 0 0 1)
0 Normal
1 1 0 0 i
1 Double
0 0 1 0 s
Note 1 0 1 0 b
When D3 is 1, the center frequency for each setting is

doubled. In double frequency mode, either D1 to D19
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LV3100M
Table 5. Center frequency setting selsct—continued Table 7. Gain select
De De D10 1)) Froquency setting D16 D7 Dis D19 Gain (dB)
0 1 1 0 f7 ] 1 1 0 12
1 1 1 0 fs 1 0 1 0 10
0 0 (] 1 fo 0 0 1 0 8
1 Q 0 1 fo 1 1 0 1] 6
0 1 0 1 fi 0 1 0 0 4
Note 1 0 0 0 2
All otber input combinations are invalid. 0 . o o o
Table 6. Q-factor select
1 0 0 1 -2
D12 D13 D14 Dis Q factor Octaves
0 1 0 1 -4
0 0 0 0 0.404 3
1 1 0 1 -6
1 Q 0 0 0667 2
0 0 1 1 -8
0 1 0 0 141 1
1 0 1 1 -10
1 1 0 0 2.15 %
o 1 1 1 -12
0 0 1 0 287 '
1 0 1 0 432 ' Note . - S
All other input combinations are invalid.
0 1 1 0 5.76 1
1 1 . o 265 e The center frequency is determined using the selected
N band and center frequency settings as shown in table 8.
ote

All other input combinations are invalid.
TOR CORP
Table 8. Center frequency settings SANYO SEMICONDU C

Band Center frequency (H2) External capacitance
i 2 fs f fs fs L fs f to f11
Low 315 40 63 80 100 126 160 200 250 315 0.047
Low-mid 160 200 250 315 400 500 630 800 1k 126k | 16Kk 0.0094
High-mid 630 800 1K 126 k| 16Kk 2k 25k | 315 k 4k 5k 63 k 0.00235
High 16 k 2k 25k | 315 k 4k 5k 63 k 8k 10k | 125k | 16k 0.00094
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LV3100M

The frequency characteristics are controlled by the filter
circuit shown in figure 3. This circuit can be configured
for 11 different center frequencies, each displaced by
one-third of an octave. When a center frequency setting
is selected, the corresponding analog switch turns ON.
The filter equivalent circuit is shown in figure 4.

Figure 3. Filter circuit

C

Figure 4. Filter equivalent circuit

The capacitance of the external feedback capacitor is
determined from the following equation.

Crmel . __RiRe
2nR¢ fo(max) Ry + (ReRp)
where f,(max) is the maximum center frequency for
each band. For example, f.(max) for the low band is
315 Hz.

SANYO SEMICONDUCTOR CORP
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LV3100M

TYPICAL APPLICATION

SANYO SEMICONDUCTOR CORP
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