QUAD CURRENT MODE SINGLE-SUPPLY OPERATIONAL AMPLIFIER
L T R

NJM2900/3900

The NJM2900/3900 consist of four independent, dual input, internally compensated amplifiers which were designed spec-
ifically to operate off of a single power supply voltage and to provide a large output voltage swing. These amplifiers make
use of a current mirror to achieve the non-inverting input function. Application areas include: ac amplifiers, RC active
filters, low frequency triangle, squarewave and pulse waveform generation circuits, tachometers and low speed, high voltage
digital logic gates.

m Package Outline

= Absolute Maximum Ratings (Ta=25°C)

Supply Voltage V* (2900) +36V (£18V)

V™ (3900) +32V (£16V)
Power Dissipation Py (N-Type) 500mwW

(M.E-Type) 300mW

Input Current Iin 20mA
Operating Temperature Range Tapr (2900) —40~+85°C

Topr (3900) —20~+75°C NJM2900N NJM2900M
Storage Temperature Range Tag —40~+125°C NJM3900N NJM3B00M.

-
NJM2900E
NJM3S00E
m Electrical Characteristics (Ta=25°C, V*=+15V)
Parameter Symbol Test Condition Min. | Typ. | Max. Unit
Voltage Gain Ay Open Loop, f=100Hz 61.5 | 69 — | dB
Input Resistance Ry Open Loop, Inverting Input - 1 - MQ
Output Resistance Ro Open Loop — 8 — | k2
Unity Gain Bandwidth GB Ay =1, Inverting Input (note 1) — 2.5 — MH:z
Input Bias Current IS Inverting Input — 30 200 nA
Slew Rate SR Positive Output Swing — 0.5 — | Vius
Negative Output Swing — 20 — Vius
Supply Current Iec Ry == — 6.2 10 mA
Output High Voltage Swing Vou Lin™=0, In"=0, R_=5.1kQ 13.5 14.2 — v
Output Low Voltage Swing VoL IIn"=10uA, It =0, R =5.1kQ — 0.09 02|V
QOutput Source Current IsOURCE 6 18 —
Output Sink Current Isink {note 2) 0.5 1.3 —
Power Supply Rejection SVR f=100Hz — 70 —
Mirror Gain M Iin* =200 A (note 3) 0.90 1 1.1
Mirror Current Im {note 4) — 10 500
Negative Input Current I~ (note 5) — 1.0 —

p 4

N

note 1. The output sink current capacity can be increased by over-driving the inverting input. \
2. This standard shows the current amplification degree of a current mirror when NJM2900/3900 serves as a non- mvg&uw@amphﬁer

R

3. The Vge matching of input stage transistors is designed to meet a mirror current of about 10uA.
4. The input clamp transistor is designed in such a way as the input voltage is not lower than about 0.3V. If theycganve input current
exceeds 4mA, the output may drop to a low voltage.
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NJM2900,/3900

m Equivalent Circuit ® Connection Diagram
N,M,E-Type
(Top View)
. U PIN FUNCTION
VO : :l 1.A+INPUT 14.V*
2 3 2.B+INPUT  13.C+INPUT
20004 [: : 3.B—INPUT 12.D+INPUT
4.B OUTPUT 11.D-INPUT
2
—F & 2™ 5.A OUTPUT 10.D OUTPUT
[ 6.A—INPUT 9.C OUTPUT
T —H L 7.GND 8.C—INPUT
0 5 10
Lix OUTPUT : :
—INPUT 6 9
o R —
+INPUT
— :
CURRENT
MIRROR
GND
m Typical Application (v*=15v)
Voltage Control Current Source  Triangle/Square Wave Generator Inverting Amplifier Vg Bias
(Transconductance Amp.)
v [
) R
v 114 F W R:
ik OUTRUTL  0.05u4F O OUTPUT Wiy Rs b
INPUT A=R: Ri
Voo = Vi (14 Re Re*
Vit = 0.5V
l OUTPUT 2
; o -
In= 1 mA Volt Viv
Stepped wave generator /Pulse Counter Auxiliary Amp. for In Sapplier Band Buss Active Filter

30k

0.1uF

29k
INPUT O—wm—g

2l
Single stability ™~ OV
input Comparator
Differential input signal Non-Inverting Amplifier
ditecting circuit Double Voltage (V*/V™=£15V)
Non inverting AC Amp. AC Amp.
+15V !
OUTPUT
Vow: =V* 2 M
Av=R. R, INPUT O—saand
200k
Av=10
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NJM2900/3900

" Typical Characteristics Maximum Mirror Current

Mirror Gain vs. Temperature vs. Temperature
(V+*=15V, IIn=10¢A) (V+=15V, A1=0.90)
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—

m Typical Characteristics

Maximum Output Voltage Swing

Supply Current vs. Supply Voltage vs. Frequency
(Ru=00) (V+=15V, 10kQ=R =00, Ta=25°C)
16

10 \ T l

Ta=—-55C Ta=0T

Supply Current
x>

\
Maximum Output

oltage Swing
o1

\\Nﬁ
1
A B

Tee 4 7 8
(mA) Ta=257C
TaZIZSF Ta=85C Vopp
2 (Veop) 4 N
0 0
5 10 15 20 25 30 100 1k 10k 100k IM  10M
Supply Voltage V* (V) Frequency f (Hz)
A Class Output Bias Current
i rent vs. Supply Voitage
Output Sink Curre . PPy 9 vs. Supply Voltage
(Ta=25C) 5
50
Iin"=100pA ™\ -
g 40 /' 5 4
£
g é
s 3
£ o] z
7] < LI
= = Ta=—55C Ta=25¢
a & 2
5 2
5 Io A\ r/
IsINK Iin =10pA (mA) yi
10 1 1
(mA) L4 In =1gA / ) \
Tla:35 (|~ Ta:ilZSY‘
0 0
0 5 10 15 2 25 30 5 10 15 20 25 30
Supply Voltage V* (V) Supply Voltage V' iV
Supply Voitage Rejection
Output Source Current vs. Frequency
vs. Supply Voltage (Ta=25C)
25 T 100
Ta=-55C
g
= Ta=0C 2
E 2 — FE
g T Ta=25C & —
9 . &
g 15 L Ta=85C & 60
2 G
A >
E 5 /4 Ta=125C Z 40
E =
o &
Isource s SVR 20
(mA) (dB}
0 0 10 10¢ 10 108 107
5 10 15 20 25 30 10
Supply Voltage V' (V) Frequency f ‘Hz!

2-72 New Japan Radio Co. Lid.



