NJU7370

8 X 32 ANALOG CROSS

M GENERAL DESCRIPTION

The NJU7370 is a 8 X 32 Analog Cross Point Switch
which consists of a 8 X 32 analog switch array, an
address decoder and a latch circuit.

ON(short mode) or OFF(open mode) of 256 points in a
8 X 32 switch array are easily controlled by setting
the address. The power supplies for the logic block
and for the switch block are separated, therefore the
supply voltage for the switches can be adjusted
corresponding to the input signal level.

The small tolerance of the on-resistance of the
switches causes to be suitable for a small input
selector of audio appliances or other appliances.

M FEATURES

@® 8 X 32 Analog Switches Array

® Low On-Resistance of switches 100Q MAX
(VEE'VSS=10V)

@® Tolerance of On-Resistance 20Q MAX

@® Low Distortion (T.H.D) 0.01% TYP

@ Address Decoder and Latch circuits on chip

@ \Wide Operating Voltage Range  Vpp-Vss=BY
{Logic Block)
Vop-Vez=11V
(Switch Block)

@ Low Operating Current TuA MAX
(VIN=VDD or VIN=VSS)

@® Package Outline -—  QFP64

® C-M0S Technology
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NJU7 370

B BLOCK DIAGRAM
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NJU7370

I TERMINAL DESCRIPTION

No. SYMBOL FUNCTI ON
59 Voo LOG!C/Switch Power Source (+)
18 Vss LOGIC Power Source (GND)
22 Vee Switch Power Source (-)
55 0S Chip Select Signal Input
52 STB Strobe Signal Input
56 DATA Switch ON/OFF Signal Input
60 RST Master Reset Signal Input
20,24 | AX0~AX1 |X0~X1 Address Signal Input
26,28,30 | AX2~AX4 | X2~X4 Address Signal Input
51,58,62 | AYO~AY2 |Y0~Y2 Address Signal Input
1~16 | X0 ~X15 | X0~X31 Analog Switches Array Input/Output
33~48 | X16~X31
17,19,21] Y0~Y2 | YO~Y7 Analog Switches Array Input/Output
23,25 Y3~Y4
27,29,31] Yo~Y7

New Japarn Radio (o, Ltd.
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NUU7 370

W FUNCTIONAL DESCRIPTION

(1) Address Decoder Block
The address decoder block decodes AX0~AX4 of X side and AYO~AY2 of Y side to 32 lines of X
side and 8 lines of Y side, then the decoded signals select a switch out of the 8 X 32 analog
switches array. The address can be set when an input signal condition to CS terminal is High
level.
Following table shows address decoding.

AX0 AX1 AX2 AX3 AX4 AY0 AY1 AY2 Connection
0 o} 0 0 0 0 ¢} 0 X0 -~ YO
1 Q 0 0 0 0 0 0 X1 - YO
0 1 0 Q0 0 0 ¢ 0 X2 - YO
1 1 0 0 0 0 0 0 X3 - YO
o} Q 1 o} 0 0 [¢} 0 X4 - YO
1 0 1 0 0 0 Q 0 X6 - YO
0 1 1 4] 0 0 Q [o} X6 - YO
1 1 1 4] o] o] Q o} X7 - YO
0 0 0 1 0 0 0 o} X8 - YO
1 Q o} 1 0 ] 0 ¢} X9 - YO
[ 1 o} 1 0 0 o] o} X10 - YO
1 1 0o 1 0 0 Q ¢} X11 - YO
0 0 1 1 0 0 0 o} Xi2 - YO
1 0 1 1 0 Q 0 Q X18 - YO
Q 1 1 1 o} 0 Q Q X14 - YO
1 1 1 1 Qo 0 0 Q X16 - YO
Q 0 ¢} 0 1 0 0 o} Xi6 - YO
1 Qo o] 0 1 o} 0 Q X17 - YO
o} 1 o] 0 1 0 0 o] X18 - YO
1 1 0 0 1 0 0 0 X188 - YO
0 0 1 0 1 0 0 o] X20 - YO
1 ¢} 1 0 1 C o} 0 X21 - YO
0 1 1 0 1 G Q0 0 X22 - YO
1 1 1 0 1 o] 0 0 X23 - YO
4] 0 0 1 1 o - o} 0 X24 - YO
1 0 0 1 1 0 o} 0 X25 - YO
o 1 o} 1 1 0 ¢} 0 X26 - YO
1 1 0 1 1 0 0 o] X27 - YO0
o} o} 1 1 1 o] ¢} 0 X28 -~ YO0
1 ¢} 1 1 1 0 0 o} X29 - YO
0 1 1 1 1 o] o] 0 X30 - YO
1 1 1 1 1 0 0 0 X31 - YO
[ 0 0 o} [¢] 1 0 ¢} X -~ Y1
\ 4 ¥ } g \ g ¥ ¥
1 1 1 1 1 1 0 0 X31 - Y1
o] 0 o] [o] o 0 1 0 X0 - Y2
\ \ } } \ ¥ } ¥ Y
1 1 1 1 1 o] 1 0 X831 - Y2
o} o} ¢ 0 0 1 1 0 X0 - VY3
} ¥ g 2 \ v . \ Y
1 1 1 1 1 1 1 [ X31 - ¥3
Q 0 0 0 o] o 0 1 X0 - Y4
\ \ \ v g ¥ \ Y Y
1 1 1 1 1 G 0 1 X31 - Ya
0 0 0 0 0 1 0 1 X0 - Y5
1 1 1 1 1 1 0 1 X31 - Yb
0 0 Q 0 o} o] 1 1 X0 - Y6
\ { y y \ g } ¥ y
1 1 1 1 1 0 1 1 X31 - Y&
o} 0 0 0 o} 1 1 1 X0 - Y7
4 } V V \ V . } ¥
1 1 1 1 1 1 1 1 X831 - Y7

(2) Latch Circuits
Analog data are loaded when each input signal condition to CS and STB terminals is High level,
and their data are latched when an input signal to STB terminal falls from High to Low. The
condition of a switch becomes ON when the latched data is High, and it becomes OFF when the
latched data is Low. When the input signal condition to RST terminal is High, the latch circuits
are reset and all switches become OFF.

(3) 8 X 32 Analog Switch Array Block
The analog switch array consisted of 8 X 32 switches are controlled by the output signals from

latch circuits.
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s NUU7 370

M ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Vop-Vss - 0.3 ~ 4.0 '
Supply Vol tage Voo-Vee - 0.3 ~ +14.0
Vss—Vex - 0.3 ~ +14.0
Analog Input Voltage Vina Vee=0.3 ~ Vppt0.3
Digital Input Voltage Vin Vse—0.3 ~ Vppt0.3
Input Current [1n +15 mA
Power Dissipation Po 300 W
Operating Temperature Range Topr -25~+75 C
Storage Temperature Range Tetg =40 ~ +125 C
W ELECTRICAL CHARACTERISTICS ﬂ
-DC CHARACGTERISTICS (Voo=10V, Vss=Vee=0V, Ta=25"C)
PARAMETER SYMBOL RATINGS MIN TYP MAX UNIT
Dperating Voltage Range Voo—Vss 4.5 5.0 6.0 v
Voo-Vee 4.5 10.0 | 11.0
Analog Input Voltage Vina Vee Voo v
Digital Input Voltage Vi Vss Voo v
Ioo: | Digital Input Terminal, 1 100 uh
Vin=Vss or Voo ’
Digital Input Terminal, mA
Operating Current Ipp2 Vin=2.4V#Ves 0.4 1.5
Voo=10V, Vss=5Y, Vee=0V
Iops | Digital Input Terminal, 5 15 mA
) Vin=3.4V
Switch OFF Leakage Current lorr [Vxi-Vyi 1=Vop-Vee +1 =+500 nA
Low-Level Input Voltage Vio Vop=10V, Vss=5V, Vee=0V 0.8tVss | V
High-Level Input Voltage Viu Vo210V, Vss=bV, Ve==0V 2.0tVss v
Input Leakage Current lieax | 0.1 10 UA
+SWITCH CHARACTERISTICS (Voo=5Y, Vss=0V, Vee=-5V, |Vx:-Vv;1=0.4V,Ta=25°C)
PARAMETER SYMBOL RATINGS MIN TYP MAX UNIT
. Rox Voo-Vee=10V 80 100 Q
ON-Resi stance Rowz Voo-Vee=bY 200 250
Deviation of ON-Resistance | ARon Voo=10V, Vss=Ve==0V, 10 20 Q
Voc=Von/2
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NJU737a0

*SWITCHING CHARACTERISTICS

(VDD=5V, Vss=0V, Ves=-bV, Ta=25°C)

PARAMETER SYMBOL RATINGS MIN TYP MAX UNIT
{nput Cs X,Y Terminal 15 pF
Capacitance f=1MHz, Swi tch OFF )
Maximum Switch ON;Vina=2Vs» 45 MHz
Transmitting Fuax | Sign wave;Ru=1kQ
Freauency (ON)

Total Harmonic Switch ON;Vina=2Vp» 0.01 %
Distortion Ratio| THD Sien wave; f=1kHz,Ru=1k Q
Feed Threw FDT All Switch OFF;Vna=2Vs» -95 dB
(OFF) Sign wave; f=1kHz,R.=1kQ
Xearr | Vina=2Ves f=10MHz,R.=75Q -45 dB
Cross Talk Xeatxz f=10kHz,R.=600Q -90
Xcaixs f=10kHz,R.=1kQ -85
Xea1xa f=1kHz,R.=10kQ -80
Transmi tting tps R.=1k Q:CL=50pF 30 ns
Time
+AC CHARACTERISTICS (Vop=hY, Vss=0V, Ver=-5V,Ta=25°C)
PARAMETER SYMBOL RATINGS MIN TYP MAX UNIT
Cross Talk on V1n=3V,Square wave 30 mVpp
Control Input CXta1x | Rin=1kQ,Ru=10k Q2
Signal
Input Capacitance Co: f=1MHz,Control Terminals 10 pF
Switching Fo 20 MHz
Frequency
Data Setup Time tos R.=1kQ, C1=50pF 0 ns
Data Hold Time tou 60 ns
Address Setup Time | tas 0 ns
Address Hold Time tan 60 ns
CS Setup Time toss 0 ns
CS Hold Time tosu 60 ns
Strobe Pulse Width| tsew 30 ns
Reset Pulse Width trew 40 ns
Strobe ts 80 150 ns
Transmitting Time
Data to 50 100 ns
Transmitting Time
Latch Reset Time tr 35 100 ns
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NJU737O0

M Timing Diagram
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NJU737O0

M MEASUREMENT CIRCUITS

(1) OFF LEAKAGE(lorr) MEASUREMENT CIRCUIT

Vbc

Xi Yi nA
Switch OFF - Vpp=10V, Vss=Vee=0V
Vob=10V——" i=j that condition is available.
T . The condition of all switches are OFF.
_T_Vss — s
(2) Ron/ ARon MEASUREMENT CIRCUIT
Xi Yj zA
Vop= V,V = H
Switch ON 7] pp=10V, Vss=Vee=0V
. ToN Voc=1/2VpD
0.4V —— P —
- | Vxi-Vyj | =0.4v
I e Ron = | Vxi-Vyj | _ 0.4v
Ve ToN Ton

i=j that condition is available.

(3) MAXIMUM TRANSMITTING FREQUENCY (Fwmax) MEASUREMENT CIRCUIT

i

Switch ON

Rs=50Q

VINA=2Vpp 1\

Yj
Vop=5V, Vss=QV, VEE=-5V
Vout
Ri=1k Q /I\VOUT ~3dB=20L0G ’ Vi
1

i=j that condition is available.

(4) FIELD THREW(FDT) MEASUREMENT CIRCUIT

Xi

Yi

Switch OFF . Vop=5V, Vss=0V, VEE=-5V

Rs=60Q2

VINA=ZVpp T
@1kHzZ

Yout

RL=1kQ T Vout
FDT=20L0G | —

Xi

i=j that condition is available.
The condition of all switches are OFF,
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(5) CROSS TALK(X<a1x) MEASUREMENT GIRCUIT

NJU7370

Equal [C
- 3 N VDD=5V, Vss= =
% Yj % Yj pb=%V, V§s=0V, VEE=-HV

: Other Vour

Rs=50Q Switch ON Switch X talk=20LOG =
RL RL T Vout

VINAT 1#]
=2Vpp

(6) CONTROL INPUT CROSS TALK(CX:aix) MEASUREMENT CIRCUIT
Control Signal mput Y
iV v ov 7 I
Switch ON Vout ov /\I /\, /\l /\l /\/ /\,
RIN=1kQ RL=10k Q TVour A

CXtalk
Vbp=56V, Vss=QV, VEE=-5V

i=j that condition is available.

(7) CONTROL MEMORY TIMING MEASUREMENT CIRGUIT

Voo Voo Control Signal

i Vv

| X Q Switch

Contro] Signal

5 4

1k

50pF l TVOUT
T Vout ‘

~-bvV
-bvV
N <t.b/ts/tR td/ts/tR
Input (Vin) 5v \ \ (Vin) 5v <
50% < 50% < 50% X, 50% <
(VL) ov (viL) Qv
= ﬁ/ts/tk = f_/ /
b/tS/tR
Vour (OFF) VDD sox /'— (ON) VDD = 31-90%
50%
(ON) -5V AN 7 10% (OFF) -5V /] k‘
a)RL at Vop b)RL at -5V
Vop=5V, Vss=0V, VEE=-5V
i=j that condition is available.
New Japan Radio Co, L1,
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NJU7370

MEMO

New Japan Radio Co.Ltd.

[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.




