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DUAL OPERATIONAL AMP‘UFIER WITH SWITCH

= GENERAL DESCRIPTION ® PACKAGE OUTLINE

The NIM2123 is a operational amplifier with analog switch (2
circuit of 2-input/1-output). It is applicable to the audio part for Video
(VTR, LD...) and the Car-stereo.

The NJM2123 has the same electrical characteristic of the
NJM2112, and is low saturation output type.

The mode of switch is improved from the current control type
(NJM2120: 1 circuit of 2-input/1-output) to the voltage control type. ’ HJM21230 NIM2123M
So, it is easy to use.

FEATURES : @»&

a

@ Single Supply

® Operating Voltage (+4V ~+20V) NIM2123¥
® Slew Rate - (3V/ us typ.)

B Analog Switch Function

® Wide Unity Gain Bandwidth (10MHz typ.)

® Package Outline DIP16, DMP16, SSOP16

® Bipolar Technology

n m PIN CONFIGURATION

1] o 47 @ - | J16
2] ‘ q L] 15 PIN FUNCTION
1. v+ 9. GND
s [ D v [ ] 2. SW1 10. SW R
s [ _I>:| 1 3. IN1 A +INPUT  11. IN2 B -FINPUT
LY A 4.IN1 A —INPUT 12, IN2 B —INPUT
5. OUTI 13. OUT2
s ] 4 M [ 112 6. INI B ~INPUT  14. IN2 A —INPUT
q 7. IN1 B +INPUT 15, IN2 A +INPUT
6 [] b 1 8. swce 16, SW2
7. [ 10
8 [ 4+— 1o
NIM2123D
NJM2123M
NJIM2123V

® EQUIVALENT CIRCUIT
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NJM2123

® ABSOLUTE MAXIMUM RATINGS (Ta=25C)
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Al 20(+10) \
Ditferential Input Voltage Vip +14 \Y
Input Voltage Vic 20( 10) note: Less than V* (note) \%
Control Voltage Ve 20(= 10) note: Less than V* v
Po (DIP) 700 mw
Power Dissipation (DMP8) 300 mw
(SSOP8) 300 mW
Operating Temperature Range Topr —30~+85 T
Storage Temperature Range Tstg —40~+12§ T
m ELECTRICAL CHARACTERISTICS (V'=5V, Ta=25C)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Operating Current Icc Vin=2.5, Ry, =0 — 6.0 8.0 | mA
Input Offset Voltage Vio Rs =10kQ - — 1.0 60 | mV
Input Offset Current fio — 10 200 nA
Input Bias Current Is — 100 300 nA
Large Signal Voltage Gain Av Ri 210kQ 60 80 — dB
Maximum Outpul Voltage Swing 1’ Voml V*+/V-=425V, RL22kQ +20 22 — \Y
Maximum Output Voltage Swing 2 om2 Vt/V-=25V, RL 10kQ 2.3 +24 — v
Input Common Mode Voltage Range Viem 1.5 - 40 |V
Commnion Mode Rejection Ratio CMR 60 74 — dB
Supply Voltage Rejection Ratio SVR 60 80 — dB
Slew Rate SR Av =1, ViN=2V~3V - 3 — V/us
Gain Bandwidth Product GB — 10 - MHz
Crosstalk CT f=1kHz —_ 90 — dB
Channel Separation cs f=1kHz — 120 — dB
Switch Threshold Voltage Vih internal Vth 2.0 2.5 30 |V

(note 1) Applied circuit voltage gain is desired to be operated of 3 dB to 30 dB.
(note 2) Special care being required for input common mode voltage range and the oscillation due to the capacitive load when operating on

voltage follower.

{note 3) “Crosstalk™ is defined about leak of signal on the same circuit.

(note 4) “Channel Separation™ is defined about leak of signal between 2 circuites.
(note 5) Vth is possible to adjust by external parts.
(note 6) Voltage for V--PIN has to be supplied earlier than V*-PIN in case of two supply voltage.




NIM2123

™ TYPICAL CHARACTERISTICS

In case of single supply voltage (v*=5V)

vr=5v O ' {1]
10uF 5 O < é

Y

ouT ( )———Hm"F ad 4 }X‘

p 2k S 2.2uF
M 10

BIAS

“— 9 INA: Av30dB AMP.
BIAS INB: Av=12dB AMP.
' Vth : 2.5V

IN A

IN B

® SWITCHING MECHANISM

® in case of single supply voltage

To another channel |

. Comparators

B E
2 =

)

thi i

Ri=25kQ 7L
i

Circuit of switch threshold voltage

The switch circuit of NJM2123 consist of comparators for switch and circuit for switch threshold voltage (Vth) due to establish
threshold of comparator. Vth=IiXRi=2.5V in case of above Figure.
Comparator selectes INPUT (A or B) by compare of control voltage (Vcrr) and threshold voltage (Vth) and control of

operating current of Amp (INPUT).
INPUT A is selected in case of Verr>Vth and INPUT B is selected in case of V cra<Vth.
Verr can not be used beween VthX0.1V in order that signal of both INPUT A and INPUT B are mixed in case that Verr

is near Vth,
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® ABOUT ADJUSTMENT OF VTH
The switch threshold voltage (Vth) is possible to adjust by external parts to SW C/SW R. It needes to be satisfy with condision of Vth=<
V+=2V.
This reason is cased by equvalent circuit of comparator for switch,
The Vth has to be adjust in case that supply voltage is less than 5V (£2.5V).
Adjustment method is as following. :

v+

Need more
than 2V @ l

Control
Output

m ADJUSTMENT OF VTH
In case of li=100uA, Ri=25k(}, Re (External Resistor)

o Internal Vih (Single supply) ® Internal Vth (Two supply)

Vth=IiXRi=25V Vth=liXRi=2.5V

To another chaunel l Ii To another channel

7J7- Comparator Comparator
[T St ) e 1) N EORUP TR
SwcC SW R sw GND SW C SwW GND
Verr Vern
“e Vth, 25V (Single supply) e Vth>25V (Single Supply)

Vth=IiX (Re / Ri)V Vth=IiX (Re+Ri)V
) To another channel ‘ I

1

Ri
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®m TYPICAL CHARACTERISTICS
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m TYPICAL CHARACTERISTICS

Maximum Output Voltage vs. Operating Voltage  Maximum Output Voltage vs. Operating Voltage

(Ta=25"C, RL=2kQ) (Ta=25C, RL=10kQ)
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W TYPICAL CHARACTERISTICS

Voltage Gain vs. Frequency Channel Separation vs. Frequency
(Ta=25C, V*=5.0V) (Ta=25C, V*=5.0V)
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m TYPICAL CHARACTERISTICS

Crosstalk vs. Frequency Crosstalk vs. Control Input Voltage
e (Ta=25C, V+=5.0V) (Ta=25C, V*+=5.0V)
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[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.




