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MUSES72320

KE +18V Operation 2-Channel Electronic Volume
MUSES

Bl GENERAL DESCRIPTION B PACKAGE OUTLINE
The MUSES72320 is a *18V operation 2-channel
electronic volume, which is optimized for high-end audio
and professional audio applications with advanced circuitry
and layout. The MUSES72320 performs low noise and low
distortion characteristics and with resistance ladder circuit.
All of functions are controlled via three-wired serial bus.
Selectable 8-Chip address is available for using four chips
on same serial bus line.

It's suitable for highly linear volume control of Hi-fi audio MMSESIA320%
systems.
M FEATURES
@ Operating Voltage +8.5 to +18V
® 3-\Wired Serial Control Chip Address Select Function
® Selectable 8-Chip Address Available for using eight chips on same serial bus line
® Low Output Noise *“It conforms to the characteristic of an external operational amplifier.
@ Low Distortion *“It conforms to the characteristic of an external operational amplifier.
@ Volume 0dB to —111.5dB /0.25dBstep, MUTE
+31.5 to 0dB / 0.5dBstep
® Channel Separation -120dB typ.
® Zero Cross Detection circuit Detection
® CMOS Technology
@ Package Outline SSOP32
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MUSES72320

H PIN FUNCTION
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No. SYMBOL FUNCTION No. SYMBOL FUNCTION
Lch Zero Cross Detection circuit ey
1 Z/C REFL Reference Voltage 17 D_VDD Digital block Power Supply
2 L_REF Lch Reference Voltage 18 DATA Control data signal input
Lech Opamp non-inverting input . )
3 L+ crhackteming 19 CLOCK Clock signal input
4 L_REF Lch Reference Voltage 20 LATCH Latch signal input
5 ks g;ﬁg?mp thvetting IpLEGORReSt 21 D_REF | Digital block Reference Voltage
6 L_REF Lch Reference Voltage 22 V+ Power Supply (+)
7 QutL Lch output 23 InR Rch input
8 DCCAP L liv}::)tching noise rejection capacitor 24 V4 Power Supply (+)
9 DCCAP R s(m;chlng noise rejection capacitor 25 V- Power Supply ()
10 OutR Rch output 26 InL Lch input
11 R_REF Rch Reference Voltage 27 V- Power Supply (-)
3 Rech Opamp inverting input connect Digital block Noise Rejection
12 R terminal 28 D_CAP Capacitor terminal
13 R_REF Rch Reference Voltage 28 ADR2 Chip address setting terminal 2
14 R+ Reh Opamp non-inverting input 30 ADR1 | Chip address setting terminal 1
connect terminal
15 R_REF Rch Reference Voltage 31 ADRO Chip address setting terminal 0
16 7/C REFR Rch Zero Cross Detection circuit 30 2/C Zerg Cross IDetectlon circuit ON/OFF
Reference Voltage setting terminal
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MUSES72320

PARAMETER SYMBOL RATING UNIT
Power Supply Voltage V.V +20/-20 Vv
Maximum Input Voltage Vim VIV A%
eeimarts 1000
Power Dissipation Po NOTE: EIA/JJEDEC STANDARD Test board (76.2x114.3x1.6mm, 2layer, FR-4) mounting mW
Operating Temperature Range Topr -40 ~ +85 °C
Storage Temperature Range Tstg -40 ~+125 0

M ELECTRICAL CHARACTERISTICS

PARAMETER

SYMBOL

TEST CONDITION

| MIN. | TYP. | MAX. | UNIT

4 Power Supply

(Ta=25°C, V'/\V =+15V, unless otherwise specified)

Operating Voltage VaIV. +8.5 +15.0 +18.0 Vv
Supply Current 1 lec No signal - 2.0 10.0 mA
Supply Current 2 lee No signal . 2.0 10.0 mA
4 Input/Output Characteristics 1
(Ta=25°C V'V =%15V, V,=2Vmms, f=1kHz, Volume=0dB, Gain=0dB, Vo, with MUSES01, R.=47kQ, unless otherwise specified)
Maximum Input Volt v ke THD=T 109 Vi
aximum Input Voltage W Volume=-20dB : - - rms
Voltage Gain 1 Gy Vin=2Vrms, f=1kHz -0.5 0 +0.5 dB
. Vin=200mVrms, f=1kHz
Voltage Gain 2 Gy Gain=+15dB +14 +15 +16 dB
Voltage Gain Error 1 AGyy Vin=2Vrms, f=1kHz -0.5 0 +0.5 dB
. Vin=2Vrms, f=1kHz
Voltage Gain Error 2 AGyv2 Volume=-60dB -1.0 0 +1.0 dB
, . Vin=4Vrms, f=1kHz
Maximum Attenuation At Volume=-111 58, A-weight - -111.5 - dB
f=1kHz, Vin=4Vrms
Mute level Mute Volume=Mute, A-weight - =120 - dB
Channel Separation 1 gy || E1= Via=2ims. Rg=00 ; 110 -90 dB
A-weight
Channel Separation 2 CS2 f=20kHz, Viy =2Vrms, Rg=0Q - -90 - dB
Input Impedance Rin 23pin, 26pin 14 20 - kQ
4 Input/Output Characteristics 2
(Ta=25°C V=15V, V;,=2Vrms, f=1kHz, Volume=0dB, Gain=0dB, Vo, with MUSES01, R =47k(), unless otherwise specified)
: f=1kHz, THD=1%
Maximum Output Voltage Vom Volume=-6dB, Gain=+6dB - 9.5 - Vrms
— . f=1kHz,Vin=1Vrms .
Total Harmonic Distortion 1 THD1 BW=400Hz-30kHz - 0.0005 - Yo
Total Harmonic Distortion 2 fhbe | 109 ENm-Vine . 0.001 : %

BW=400Hz-30kHz
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MUSES72320

M ELECTRICAL CHARACTERISTICS
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PARAMETER

| symeoL

TEST CONDITION

| mIN. | TYP. | mAX. [ uNIT

4 Input/Output Characteristics 3
(Ta=25°C, V'V =+15V, Vin=2Vrms, f=1kHz, Volume=0dB, Vour : 3pin, 14pin, Ri=100kQ, unless otherwise specified)

Output Noise1 Vot Rg=00, A-weight < ( 1.1216841) ('1133) (Vdﬁ:;)
; Volume=-111.5dB -118 dBv
Ctput Nolsed Vo> | Rg=00, A-weight © | ey | (Vrms)
M Logic Control Characteristics

PARAMETER SYMBOL TESTCONDITION | MIN. | TYP. | MAX. | UNIT
4 Digital block Power Supply Characteristics
D_VDD Terminal Input Voltage Vovop 17pin Terminal Input - - 0.8*V+ V
D_REF Terminal Input Voltage Vorer 21pin Terminal Input V- - - vV
Digital block Supply Volt
R:;lg;;e o Wpry Heage Vop Voo = Vovoo — Vorer 3.0 5.0 6.0 \YJ
4 Logic Control Terminal Characteristics
(Ta=25°C, V'AV'=+15V, Vorere =0V, unless otherwise specified)
High Level Input Voltage1 Vimd DATA, CLOCK, LATCH 0.7*Voo - Voo V
Low Level Input Voltage1 Vi DATA, CLOCK, LATCH 0 - 0.3*Vpp \Y
4 Chip Address / Zero cross Terminal Characteristics
(Ta=25°C, V'IV'=+15V, Vprer =0V, unless otherwise specified)
High Level Input Voltage2 Vi ADRO, ADR1, ADR2, Z/C 0.7*Voo - e \%
Low Level Input Voltage2 Vi ADRO, ADR1, ADR2, Z/C 0 - 0.3*Vpp Vv
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MUSES72320

B TERMINAL DESCRIPTION

TERMINAL
PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT DC
VOLTAGE
V+
——
23 InR Rch input 100Q oV
26 InL Lch input — 20kQ
L REF
VRiRUR) R_REF
s
1.5kQ
V+ \
2 L_REF Lch Reference Voltage i
4 =
6
1 R_REF Rch Reference Voltage N\ ov
13
15 e
V-(sub)
V+
—_
3 L# Lch  Opamp non-inverting
input connect terminal \ oV
14 R+ Reh  Opamp non-inverting
input connect terminal -1
V-(sub)
5 L- Lch Opamp inverting input
connect terminal oV
12 R- Rch Opamp inverting input
connect terminal
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B TERMINAL DESCRIPTION

TERMINAL
PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT DC
VOLTAGE
——
100Q
V+ N\
—_
-
7 OutL Lch output N oV
10 OutR Rch output
-
V-(sub)
V+ ——MA—AN
8 DCCAP_L | Switching noise rejection —
capacitor (Lch)
9 DCCAP_R | Switching noise rejection 1.5kQ ov
capacitor (Rch) R
V-(sub)
V+
V+
16 Z/C REFR Rch Zero Cross Detection 4kQ
circuit Reference Voltage F oV
1 Z/C REFL Lch Zero Cross Detection
circuit Reference Voltage 4kQ
V-(sub)
V+
18 DATA Control data signal input 200Q
19 CLOCK Clock signal input |‘ -
20 LATCH Latch signal input
V-(sub)
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MUSES72320

B TERMINAL DESCRIPTION

TERMINAL
PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT DC
VOLTAGE
D_VDD V4
V+
125kQ

21 D REF Digital block Reference Voltage |— -

125kQ

V-(sub)
V+
17 D VDD Digital block Power Supply F -
D _REF
22 + ; .
24 V Power Supply (+) V
V-(sub)
V+

V+

32 ZIC Zero Cross Detection circuit
ON/OFF setting terminal 100Q

29 ADR2 Chip address setting terminal 2 F =
30 ADR1 Chip address setting terminal 1
31 ADRO Chip address setting terminal 0

V-(sub)

\V+
100Q I \
Digital block Noise Rejection
=8 & GAp Capacitor terminal | ov
V-(sub)
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MUSES72320

B TEST CIRCUIT 1

Supply Current 1 (Icc) , Supply Current 1 (lge)

LATCH  CLOCK  DATA woo

D

o
=]

H A = "“-"-“-""-'-'-'-'-“ --"”'-'-'-'-'-'-'-'-' Control Logic

v
L_REF R_REF

10ke 10K0
L_REF L_REF | 1 R_REF R_REF R_REF _ZICREFR

ZICREFL  |_REF

B TEST CIRCUIT 2

Maximum Input Voltage (Vin), Maximum Output Voltage (Von), Voltage Gain 1 (Gy1), Voltage Gain 2 (Gyz),
Maximum Attenuation (Atr), Mute level Mute), Total Harmonic Distortion 1(THD1), Total Harmonic Distortion 2(THD2)

LATGH  CLOGK  DATA voo

a
1R
2rl |20| I'e\ [o] [
O_REF 1 1 0_\voo
Control Logic
200 ko
¥
L_REF R_REF
2 10k 10k
ZiC REFL L _REF L_REF L_REF R REF R_REF R_REF _Z/C REFR

°\|’||B||9||t°|l'* ] [ga] [w] [] |

lil ] T=0 [« [=]
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MUSES72320

B TEST CIRCUIT 3

Output Noise 1(Vno1), Output Noise 1(Vioz)

LATCH  CLOCK  DATA who

- = L
i
; o e
10k0)
| 10F
|3z||31\|30||29'|2s] 2||zn||25||21\|29 [22] z1||20|\19||1a||1f'
H H 1 ' D_Car A \oEEl AMEE A MCC ANCC D_REF 1 b_voo
e
................................................................
Control Lagic
20K0 Ak
4 v
L_REF R_REF
S 10k 10k 2
LG REFL | | REF L_RE] R_REF R_REF ZIC REFR

B TEST CIRCUIT 4

llJl EXN

TR

m

W T
R ) Ri=100k
{Fillar: Awaght)

Channel Separation 1(CS1), Channel Separation 2(CS2)

T T [T [ TeJ [0 [ [
e

a
100uF 1005

= 0F
100uF"

L] L‘_jl %
w® Lo

(Fiter: fewegnt) |

LATCH CLOCK DATA Voo

]

LT SR

ANDC D_REF

D_\DD

¥ ’L_ﬁu 1a,
. pirs2] uF pleind
[2] [e2] [o1] [an] [re] [1e] !‘L

Control Logic

2% REFR
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L_REF R_REF
10k 0K G
ZGREFL  |_REF A REF R_REF R_REF
1 2 |_3 L?J |_u |_t0 11 13 14 15 18
i 1" {ul 100F 3 E k-
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MUSES72320

B AFPPLICATION CIRCUIT

<Application circuit with J-FET Input type OpAmp.>

Inl L UTLH CLOCK  DATA oo

(=]
Cautiont
g ol

22-47yF | Bw W e Cn22_47pF T T

" = a =g = I' {4
104E 100, =$ 100uF " | 1 3 :

u | 105 1
A I 10k " .cmJ

I rj ze = w] [
b(.:; nDRU ADRT | AVEE AWCC ANVED D REF pvoo

: ] ! :I_ﬁer av 5 3

= | Control Logic

2R 2u0

L_REF R_REF

l I a T ok ok ) l )
IR Y. aﬂ

J-FET Inputtype 10pF 10uF

A -FET Input typs
MUSESD1, MUSESE320, MUSESDT, MUSERE320,
NS0T, NIM20E2, .., st 470 ara HIMEI01, NIM2082, ... atc
Outl QuiR

<Application circuit with Bipolar Input type OpAmp.>

0

" 2247 [ O W
m

e 4 ‘Uu:- mni:‘; J

TG ADRO, ADR1| ADRZ] D_cae n\rEEJ_ AVEE
| Rer=av
|
' G Control Logic
20600 20800
L_REF R_REF
S 10k 10k <
| R_REF R_REF R _REF 2ZIC REFR
KRN EN l? T Do To] o] (] [ T[] =]
,L = J- ™
100KF]  1aF]
WopF | m
o
o : .
Ry 10F Wy Epoiar input typa Rpias”
s MUSES02, MUSESSE20, MUSES02, MUSEE3820, s
AT0RD T MS030MIMI1 14, 470 atn T HIMEOE0MIMZA1 4, i 470ka
HIMS5532 HIM206S, I NIMSS3ZHIM2063.
HIM45E0 U v] NIM4SED
- outl Dulit -
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MUSES72320

B NOTES

It is necessary to add Rp to 10k for the over-current protection. Without this resistor, the IC may be damaged, depending on
the power procedure.

+15V i
Ve D V+ D .
No Current Current fiow s
i 125k0) +5V 195k
D_VDD [} F D VDD [———— !
|
125kQ 125kQ
V-(sub) W-(sub)
D_REF

D REF

a) The power[V+] is greater than the power[D_VDD]. b} The power[\V/+] is less than the power[D_VDD].

Fig.1 Damaged path of the MUSES72320

The input coupling capacitors(Cin) and the input resistance(Rin=20kQ2) form a high-pass filter with the corner frequency
determined in [fc=1/(2rRxCin)]-

The Ruizs affects the Volume(Att.) linearity characteristic. When Ruias value is too small, the amount of attenuation increases,
so that the output amplitude becomes small and THD deteriorates by an internal analog switch. On the other hand, when Rpias is
too large, it may be affected at the noise from the outside. Please decide resistance value after it verifies it enough by an actual
application.

Separate for REF terminals for High and Middle voltage(AC) and REF terminals for Low voltage(AC) in the pattern design.

Pin No. Function Purpose
2 Lch Reference Voltage for Low voltage(AC) signal
4 Lch Reference Voltage for Middle voltage(AC) signal
6 Lch Reference Voltage for High voltage(AC) signal
11 Rch Reference Voltage for High voltage(AC) signal
13 Rch Reference Voltage for Middle voltage(AC) signal
15 Rch Reference Voltage for Low voltage(AC) signal

Table.1 Purpose of Reference Voltage Terminal
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