NJU72751A

4-INPUT / 4-OUTPUT DUAL ANALOG SWITCH

B GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJU72751A is a 4-input / 4-output dual analog switch.
Functions are controlled via two-wired serial bus. A-channel
switches and B-channel switches are controlled independently.
The NJU72751A is well-suited for multi-channel audio systems

. such as AV amplifiers, DVD receivers and others. NJU72751AV

B FEATURES
® Operating Voltage Dual power supply:  t4.5to0 7.5V

Single power supply: +9.0 to +15.0V
® 2-wired Serial BUS Control

@ Sclectable 2-Chip Address Available for using four chips on same serial bus line
® ON Resistance 15Q typ.

@ Low Distortion 0.0004% typ. (Vin=1Vrms)

® CMOS Technology

® Package Outline SSOP32

B BLOCK DIAGRAM

InAt OutAf
InA2 OutA2
InA3 OutA3
InA4 OutA4
InB1 OutBH1
InB2 OutB2
InB3 OutB3
InB4 OutB4
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NJU72751A

H PIN CONFIGURATION

O

TI0oooonnooooony
1 16
No. Symbol Function Symbol Function
1 V+ Power supply (+) 17 CLOCK Clock signal Input terminal
2 ADRO Chip address setting terminal 0 18 NC No connect
3 InA1 Ach Input terminal 1 19 OutB4 Bch Output terminal 4
4 InB1 Bch Input terminal 1 20 OutA4 Ach Output terminal 4
5 NC No connect 21 NC No connect
6 InA2 Ach Input terminal 2 22 OutB3 Bch Output terminal 3
7 InB2 Bch Input terminal 2 23 OutA3 Ach Output terminal 3
8 NC No connect 24 REF_B Bch Reference Voltage terminal
9 NC No connect 25 REF_A Ach Reference Voltage terminal
10 InA3 Ach Input terminal 3 26 OutB2 Bch Output terminal 2
11 InB3 Bch Input terminal 3 27 OutA2 Ach Output terminal 2
12 NC No connect 28 NC No connect
13 InA4 Ach Input terminal 4 29 OutB1 Bch Output terminal 1
14 InB4 Bch Input terminal 4 30 OutA1 Ach Output terminal 1
15 REF Digital block reference voltage terminal 31 ADR1 Chip address setting terminal 1
16 DATA Control data signal Input terminal 32 V- Power supply (-)

WNew Japan Radio Co.Ltd



NJU72751A

m ABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage VIV +8 \Y
Maximum Input Voltage Vim VIV \Y
Power DiSSipation PD NOTE: EIA/JJEDEC STANDARD Test boa215(25.2x114.3x1 .6mm, 2layer, FR-4) mounting mW
Operating Temperature Range Topr -40 to +85 °C
Storage Temperature Range Tstg -40 to +125 °C
Load Resistance RL >1 kQ
® RECOMMENDED OPERATING VOLTAGE RANGE (Ta=25°C unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Voltage Range VIV 4.5 7.0 7.5 \
m ELECTRICAL CHARACTERISTICS (Ta=25°C, V*/V'=+7, R =20kQ unless otherwise specified)
+DC CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Current1 Iop No Signal (V*) - 0.4 1 mA
Supply Current2 Iss No Signal (V) - 0.4 1 mA
Switch ON Resistance Ron' E";’g‘;:‘AA” to Ad4, B11 1o B44, : 15 40 Q
Switch ON Resistance2 Ron2 :;L”;goﬁkto A4, B1to B4, : 0.4 1 kQ
¢AC CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Total Harmonic Distortion | TH.D. | (1<% IN=TVme. - | 00004 | - %
Cross Talk CT gg:gga;j kHz, Vin=2Vrms, - -110 - dB
Channel Separation cs Eg;gé)ésfj kHz, Vin=2Vrms, ; 110 ; dB
m LOGIC CONTROL CHARACTERISTICS (Ta=25°C unless otherwise specified)
+LOGIC CONTROL TERMINAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
High Level Input Voltage 1 Vin ADRO, ADR1 terminal 25 - A
Low Level Input Voltage 1 Vit ADRO, ADR1 terminal 0 - 0.8 \
High Level Input Voltage 2 Vinz DATA, CLOCK terminal 2.5 - 5.5 \
Low Level Input Voltage 2 Vie DATA, CLOCK terminal 0 - 0.8 \

O
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NJU72751A

m TERMINAL DESCRIPTION

Terminal | SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
3 InA1 Ach Input 1
4 InB1 Bch Input 1
6 InA2 Ach Input 2
7 InB2 Bch Input 2
10 InA3 Ach Input 3 InAx )
11 InB3 Bch Input 3
13 InA4 Ach Input 4
14 InB4 Bch Input 4
24 REF B Bch Reference
25 REF_A Ach Reference
V+
15 REF Digital Reference -
V-
V+
16 DATA Control data Input 1000 | i
17 CLOCK Clock signal Input { : |
V-
19 OutB4 Bch Output 4 b
20 OutA4 Ach Output 4 —
22 OutB3 Bch Output 3 l_m
23 OutA3 Ach Output 3 s, \ )
26 OutB2 Bch Output 2 470kQ | | == 470k
27 OutA2 Ach Output 2
29 OutB1 Bch Output 1 V-
30 OutAT1 Ach Output 1 REF-A REFB
New Japan Radio Co, Lt




NJU72751A

Terminal | SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE
2 ADRO Chip address 0
31 ADR1 Chip address 1 |
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NJU72751A

B TEST CIRCUIT

¢lpp/lss
T
7viv cLocK
.
= ADR1 I_l IEllEH |;| IE‘RAZ I_ltBZ R2E5F A REF_B I_llAB IEltB(B I;l IE‘M“ |1_|lB4 I;l 1F73LOCK
[
4in4out Matrix-Switch
iADRO Iilﬂ 4| nB1 |§, IillAZ 7| nB2 |E’ |E’ |£|A3 |1—|1nl|33 IEI |1—3/|A4 1;84 \? \fTA
7V ;V DATA
+Ron

[

CLOCK

|_E<

7
32

ADR1 OutA1 utB1  NC lA2 utB2 REF_A REF_B tAB utB3  NC tAA utB4 NC feLoc
& & & & & 2wire
Logic

4ind4out Matrix-Switch

ADRO InA1 InB1 NC InA2 InB2  NC NC InA3 InB3  NC InA4 InB4 REF DATA
12|i||il|il6|L||i||il|1_||1|12|£|‘4T
h @

"

o DATA
V+ j‘

12

n
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NJU72751A

+THD
V- THD 400-30kHz GLOCK
7Vi R =20kQ V.
2 [o] [os] [oo] [er] [os] P2 (] [2] [o] [o] [is] [i8] [i7
ADR1 OulA1 utB1  NC ulA2 utB2 REF_A REF_B utAB utB3 NC utA4 utB4 NC |CLOC
R R
Logic
[
4in4out Matrix-Switch
1 AZRO I:IM InB1 IEI LAII;|A2 nB2 IEI IEI IjAB |1—I1nl|33 IEI |1—3m|A4 |1—i:l|34 R1E5F 1;JATA
7\% 10uF \1—‘ \I‘
; ®,
+CT/CS

CT Ex) A11=0ON, A21=0FF, Input=InA2 -> Measure=0OutA1
B12=0ON, B22=0FF, Input=InB2 -> Measure=0utB2

CS Ex) A11=0N, B11=0ON, Input=InB1 -> Measure=0utA1
B11=0ON, A31=0N, Input=InA3 -> Measure=0utB1

Filter
CT/CS Bandpass

V CLOCK
out R.=20kQ Vour

ﬁj FWL\FNEH_II_II_I 5 o

ADR1 mA1 mB1 NC utA2 utB2 REF_A REF_B ulA3 utB3  NC mAA utB4 NC |CLOC
R % % 2wire
Logic

4in4out Matrix-Switch

z
(9]
3 I
>
[
B
m
@
z
o

nA4 InB4 REF DATA

1 2 3 4] [s] |%| 7 |E| [o] \1T| \% [12] [13] [14 LIJ 16
% ToF 0F T s i Lﬁ
A Oﬁ' é}vm DATA
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NJU72751A

B APPLICATION CIRCUIT 1 (Dual power supply operation)

( )

V+ C18 ZZ 100pF
1 32 ;j ]n
C1 z7 100pF j V-
ADROLE 31 —oﬁADFﬂ
&° j °a

c2 ci7
InA1D— OutA1
" 1OL!F—E SWimh<TJ SWimh‘g s\mmh‘E s\mmh‘Jj ump‘]’ E—H!IE?D !
470k Al L szﬁ A|3L AM(L‘ Ai{ 470kQ
InB1 >t 29— oute
e % oo oo oo S e e
470k sni s12£ Eiﬁﬁ EMCL B‘{ 470kQ
NG | 5 28] NG
c4 cis5
InA2 O—
" 10uF 6 SWncn‘I’ swixch‘E swnch‘E Swmché) L-\mpg) E—”M? [ OutAz
470Q A21 L AZZL AZSL ;\24£< AZ{ 470kQ
c5 cl4
InB2[D—
" 1OJF—E Swmchg) Svmcn6 smmn‘B Swnché) L-\mpg) E’—H!l!? [ OutB2
470Q szwL szzﬁ< EZSL EZAL 52{ 470kQ
NC |8 Ej’ REF_A
NC |9 Ej REF_B
c6 c13
InA3 >—+—] 10 23} 1D outAs
10pF SWimh<TJ SWimh‘g s\mmh‘E s\mmh‘Jj L-Im 10uF
4700 A31 L AazL AaaL AB4L ¥ 470kQ

S &

if
C12
1 1 I 22} outs3
Switch Switch! Switch! Switch L-Imp 10uF
831{ 832{ ESS{ ESACE 83{ % 470kQ
NC |12 21| NC

c7
InB3[>— 11
Wk 470kQ %

c8 cii
INA4[D>—+—13 20— 1> OutA4

1OJF—(: SWncn‘I’ smmhéi swnch‘E Swmché) L-\mpg) :)—14%

470kQ AML A42 A43£ Ad4, A4{ 470kQ

c9 c10
InB4 >—1— 14 1 1 1 3 1 [19}—1—> outB4

10pF 47om§ Switch! i Swiitch i Switch i Switch! i L-\mp{ % 47060 10pF

B41 B42 B43, B44, B4,

v
REF’JH—E 18] NC

2-wire
Logic

DATA> [ 16} 17— cLock
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NJU72751A

B APPLICATION CIRCUIT 2 (Single power supply operation)

( )

V+
C1 z7 100pF

ADRO%O—E MADM

c2 C17
Al D>—i 3 [30}—i—D> outat
10pF SW.whé SW\th’ SW.th’ SWltch(J) L-\mpé 10uF
Rinn} 470k AH({ A@{ ms{ AIA{ m¥ 470k
InB1 >— 11 29} D outet
n u
10uF - % Swict® Swictd S Swit® L.\mpé 10uF
Rinm| 470kQ B11 { B12 ( B13 { B14, ( B‘¥ 470kQ

C15
27} —i—D outa2
% 10pF
470kQ
c14
[26]—1—D outs2
10pF
% 470kQ

Swnché Sw\tchg) Switch Switch' L-Imy
A21 A2 A23, A2

Swuchg’ Switch' Switch Switch LempS
B21, B2; B2! B24 B!

c4
InA2[D>— 6
470kQ %

=

Rin| 470kQ

4(&0—« 4&0—«

=3
®
N
é?
s=Q
<
A

100kQ

Cc6 C13
InA3 >—iF3{ 10 23} ——D outas 100F
10uF SW.whé SW\th’ SW.th’ SWltch(J) L-\mpé 10uF
Rin(1) 470k ABI({ AGQ{ ASS{ Aaa{ A5¥ 470k
c7 c12
InB3[O— 11 22 1> OutB3
10uF " % Swnchg’ SvmanE smcré Swl(ché’ L- \mpé :’—Wéu F
Rin| 470kQ saw{ 532{ 533({ 334{ Ba¥ 470k

C11
20— outas
% 10pF
470kQ

SWIM“‘}L Switch' Swnchz Switch' L-
A4, A4 A43, A4
L L cio
19— > OutB4
}?[_‘ % smchg’ SWltchgi smchéi Swnché) L :’—“'MAF
Rin("] 470kQ BML B4 B4: BM(L 470kQ
REF an 18] NC

2-wire
Logic

DATAC> Tsl —17——acLock

»3

c8
InA4 [D— 13
10uF 470kQ %

w3

«0 <o

‘' When power supply is turned on, please add external resistors “Rin” in the case that wish to shorten the time
to stabilize reference voltage.

WNew Japan Radio Co.Ltd



NJU72751A

ETIMING ON 2-wire BUS (DATA, CLOCK)

DATA

CLOCK

BCHARACTERISTICS OF I/0 STAGES FOR 2-wire BUS (DATA, CLOCK)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
tHp:sTA Hold time (repeated) START condition. 4 - - us
tLow Low period of the CLOCK clock 2 us
thigH High period of the CLOCK clock 2 us
tsu:sTA Set-up time for a repeated START condition 2 s
tHD:DAT Data hold time 1 us
tsu:pat Data set-up time 1 us
tsu:ssto Set-up time for STOP condition 2 s
tsur Bus free time between a STOP and START condition 4 V&

ERECOMMENDED POWER-UP SEQUENCE

DATA/CLOCK

(16pin/17pin) |Imm|I|ImmmW"W“"ll"l 5

-10 -
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NJU72751A

H DEFINITION OF 2-wire REGISTER

+2-wire BUS FORMAT

MSB 0ooooooLsB 0 MSB ooano LSBO 0O O0MSB LSB
| S ‘ Chip Address | 1 ‘ Select Address | 1 ‘ Data | 1 ‘ P ‘
1bit 8bit 1bit 8bit 1bit 8bit 1bit  1bit

S: Starting Term
P: Ending Term

+Chip Address

MSB LSB
1 0 0 1 0 ADR1 | ADRO 0
1 0 0 1 0 0 0 0 90H  (ADR1 = Low, ADRO = Low)
1 0 0 1 0 0 1 0 92H  (ADR1 = Low, ADRO = High)
1 0 0 1 0 1 0 0 94H  (ADR1 = High, ADRO = Low)
1 0 0 1 0 1 1 0 96H  (ADR1 = High, ADRO = High)

¢ Select Address
The select address sets each function.

The auto increment function cycles the select address as follows.
00H—»01H—02H—03H—04H—05H—06H—07H—00H

MSB 0 LSB
Select Data

Address D7 D6 D5 D4 D3 D2 D1 DO
00H Dont Don' Dont A41 A31 A21 A1 e
01H oo Dot oo B41 B31 B21 Bi1 Lng
02H Dont Don Dont A42 A32 A22 A12 Lime
03H Don' Don' Don' B42 B32 B22 B12 P
04H oo Dot oo A43 A33 A23 A13 L')\g‘p
05H Dont Don Dont B43 B33 B23 B13 P
06H Dont Don' Dont Ad4 A34 A24 A4 P
07H oo Dot oo B44 B34 B24 Bi4 Lng

WNew Japan Radio Co.Ltd
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NJU72751A

H INITIAL CONDITION

MSB

LSB

Select
Address

Data

O
~

O
(o)}

o
&

(W)
g

O
w

O
N

&)
o

00H

01H

02H

03H

04H

05H

06H

o|Oo|lo|0o|o|o|o

o|Oo|o|0o|o|o|o

o|Oo|o|0|o|o|o

[ellelle]lo]e] o] {e]

07H

0

o|Oo|l0o|O|o|o|o|o

0

0

[elleollollo}e] (e} le] (e

0

o|lo|o|o|o|o|o|o|Y

o|Oo|l0o|Oo|o|o|o|o

Note.) This product starts up by MUTE setting in power “ON”. Use it after removing MUTE of each setting.
If any audio signal is inputted in input signal terminal before power “ON”, it may cause initial condition abnormality.
In conditions of use such as the above, it prevents that abnormality by setting MUTE before power “OFF"

-12-
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H DEFINITION OF RESISTOR
&Switch(A11 to A44, B11 to B44): Select “Switch ON” or “Switch OFF”. Each switch is controlled independently.
#L-Imp(A1 to A4, B1 to B4): Select “Switch ON” or “Switch OFF”. Each switch is controlled independently.

It is the switch lowers the impedance of the output terminal.

NJU72751A

MSB LSB
Select Data
Address D7 D6 D5 D4 D3 D2 D1 DO
Don't Don't Don't L-Imp
00H Care Care Care A41 A31 A21 A11 A1
Don't Don't Don't L-lmp
01H Care Care Care B41 B31 B21 B11 B1
Don't Don't Don't L-lmp
02H oo | Coe | Coe | Ad2 | A32 | A22 | A12 | 0
Don't Don't Don't L-Imp
03H oo | o | o | B42 | B32 | B22 | B12 | 57
Don't Don't Don't L-lmp
04H oo | Coe | Coe | A43 | A33 | A28 | A13 | T3
Don't Don't Don't L-lmp
05H oo | Cue | Coe | B43 | B33 | B2 | B13 | oo
Don't Don't Don't L-Imp
06H Care Care Care A44 A34 A24 Al4 A4
Don't Don't Don't L-lmp
07H Care Care Care B44 B34 B24 B14 B4
Data naming rule
Ex.) A11 A 1
Ach or Bch |7
Input
Output
< Switch Setting >
Data .
D4 to DO S
0 OFF™
1 ON
Winitial Setting
a
WNew Japan Radio Co.Ltd
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NJU72751A

B TYPICAL CHARACTERISTICS

Supply Current 1 vs Supply Voltage Supply Current 2 vs Supply Voltage

No signal No signal
0.5 0.5
0.4 . — 0.4 a—
IR e I gy
/"Il :.‘ 7L\_ X ] 7L -
0.3 &) Ta=-40°C - 0.3 ' Ta=-40"C -
3 :'/\\ L Ta=+25C 3 Ta=+25C
2 DA g 3 Ta=+85'C
0.2 "} Ta=+85°C 02 ’ +
,';l ,’i
§ i
0.1 # 0.1 7
" ,/
/ /
/ ’/
0 i 0 e
0 ] 0 ] 0 0 ] 0 0 0 1 2 3 4 5 6 7 8
V+/V-[V] V+/V-[V]
Switch ON Resistance vs Supply Voltage Switch ON Resistance vs Temperature
lo=3mA lo=3mA
20 20
15 T 15 N—"
| o /\
g g /< V=t 4.5V
€ 10 € 10
V+/V-=+ 7.0V
V+/V-=t 7.5V
5 5
0 0
0 0 0 ] ] ooo 0 oo 000
V4+/V-[V] Temperature ['C]
THD+N vs Input Voltage THD+N vs Input Voltage
f=1kHz, R =20kQ, BW: 400-30kHz V+/V =t 7V, f=1kHz, BW: 400-30kHz,
10 / /f 10
1 1
R =47kQ
V+/V-=t 7.5V L
R I / R,=20kQ
_ 0.1 V+/\V-=t 7.0V T 0.1 R.=10kQ
Fal \\ V+/V'=t 4.5V l < \ R,=4.7kQ /
-4 +
z 4 R.=1kQ /’
2 oot AN £ o0 e
(= \ \ \&
N~ ‘v\é//%
0.0001 0.0001
00000 onoo o 0 o 00000 0ooo o 0 oo
Input Voltage [Vrms]

Input Voltage [Vrms]

WNew Japan Radio Co.Ltd
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NJU72751A

H TYPICAL CHARACTERISTICS

0 THD+N vs Input Voltage THD+N vs Frequency
V+/V= 7V, R =20kQ, BW: 10-30kHz V+/V-=+7V,R =20kQ, BW: 10-80kHz

0.1 \ 0.1

\ f=100Hz, 1kHz
!

AN f=10kHz 0.01 == Vin=2Vrms

\ Vin=1Vrms

0.001 \ 0.001
\/ ST |

THD+N [%]
o
2
THD+N [%]

0.0001 0.0001
omoo 0000 mo 0 oo oo ooo 0000 0oooo 0ooooo
Input Voltage [Vrms] Frequency [Hz]
Cross Talk vs Frequency Channel Separation vs Frequency
V+/\'=t 7V, Vin=2Vrms, R =20kQ, V+/V=t 7V, Vin=2Vrms, R =20kQ,
BW: Bandpass, I/0: InA2,3,4-OutAf1, BW: Bandpass, I/0: InB1,2,3,4-OutA1,
Rg: InA1, Select Channel=InA11 Rg: InA1, Select Channel: InA11,InB11-44
-40 -40 .
‘ ‘ Rg=5.1kQ /
60 ———— Rg=5.1k© -60 Rg=3.3kQ \
Rg=33k0 N ) Rg=620Q \ /
g Rg=6200\% § % Rgﬁﬂ%
= ®
x Rg=0Q s
& -100 9 :,5;--100
"] (7]
§ ﬁy s /g /
O .120 A < 120 aad !/
[}
£ LA L
) A .
140 _,\J VA % 140
-160 -160
oo ooo oooo 0oooo 0o0ooo oo ooo oooo oooon 00oooo
Frequency [Hz] Frequency [Hz]

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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