NJM8020/NJM8021

Low power Single Channel OP-Amp

BFEATURES(V'=5V, V=0V, Ta=25°C)
eGuaranteed Temperature

-40°C to +125°C

EGENERAL DESCRIPTION

The NJM8020/NJM8021 are single OP-Amps

elnput Offset Voltage 2mV max. designed specifically to operate wide range of supply
eInput Offset Voltage Drift 17uV/°’Cmax. voltage and temperature
*Supply Current 0-7mA max. These OP-Amps featur;ad low input offset voltage
oQOperating Voltage +3Vto +36Vor £1.5Vio =18V " P ? gC
eIntegrated EMI fiter EMIRR=84dB typ. @f=1.8GHz of 2mV max. low supply current of 0.7mA max. D
oGBW 1.1MHz typ. characteristics are also 100% tested and guaranteed
oGND sencing from -40 to 125°C.
einternal ESD protection Human Body Model 2000V typ. The NJM8020/NJM8021 are available in DFN6-G1
ePackage (1616) of small size Package, significantly reducing
NJM8020 SOT-23-5, SC-88A . T
the required portable application's board area.
NJM8021 SOT-23-5, SC-88A,
DFN6-G1(ESON6-G1)
HPIN CONFIGURATION
NE;rtbser NJM8020F NJM8020F 3 NJM8021F NJM8021F3 NJM8021KG1
Package SOT-235 SC-88A SOT-235 SC-88A DFN6-G1(*)
Outline
(Top View) (Top View) o(Top View)
OUTPUT [1] 5] v +NPUT [1] 5] v VLI T e
Pin . . NC. |2} <oose 5] +INPUT
Function v IZ v IZ _L T UEsggr;i P
+NPUT [3] 4] -INPUT INPUT [3] 4] outpur  [OUTPUT L3 N/ 14/ ANPUT

(*)Connect to exposed pad to V'

6 1]
N

BEQUIVALENT CIRCUIT
el
o o
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NJM8020/NJM8021

B PRODUCT NAME INFORMATION

NJM8020 F (TE1)

=

Part Number  Package Taping Form

B ORDERING INFORMATION

nowger | outine | RoMS | Mrree | rwisn | MaRkine | Yl e
NJMBO20F | SOT-235 yes yes Sn2Bi A5Z 15 3,000
NJMBO20F3 | SC-88A yes yes Sn2Bi 2E 75 3,000
NJVBO21F | SOT-235 yes yes Sn2Bi A5Y 15 3,000
NJMBO21F3 | SC-88A yes yes Sn2Bi 2D 75 3,000
NJMBO21KG1 | DFN6-G1 yes yes Sn2Bi 8021 35 3,000

EABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT

Supply Voltage V-V 36 \Y
Input Voltage Vin V-03toV +36 Y,
Output Terminal Input Voltage A V-03to V' +0.3 \%
Differential Input Voltage Vip +36 \Y
Input Current® In 5 mA
Power Dissipation(Ta=25°C) (2-layer / 4-layer)

SOT-23-5 P 480" /650 W

SC-88A D 360/ 490” m

DFN6-G1(ESON6-G1) 330® /1200
Junction Temperature T; +150 °C
Storage Temperature Range Tayg - 65 to +150 °C

(1) Input voltage is the voltage should be allowed to apply to the input terminal independent of the magnitude of V*

The normal amplifier operation input voltage is within “Common Mode Input Voltage Range” specified in the Electrical characteristics.

(2) This input current only exists when the voltage at any of the input leads is driven negative. It is due to the collector-vase junction of the input PNP transistor
becoming forward-biased and thereby acting as input diode clamp. In addition to this diode action, there is NPN parasitic action on the IC chip. This transistor
action can cause the output voltages of the OP-Amps to go to the V' voltage level (or to ground for a large overdrive) for the time during which an input is
driven negative.

(3) Short-circuit can cause excessive heating and destructive dissipation. Values are typical.

(4) Mounted on glass epoxy board. (76.2x114.3%1.6mm:based on EIA/JDEC standard, 2Layers FR4)

(5) Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JDEC standard, 4Layers FR4), intemal Cu area: 74.2x 74.2mm

(6) Mounted on glass epoxy board. (101.5x114.5%1.6mm: based on EIA/JJEDEC standard, 2Layers FR-4, with Exposed Pad)

(7) Mounted on glass epoxy board. (101.5x114.5x1.6mm: based on EIA/JEDEC standard, 4Layers FR-4, with Exposed Pad)

*For 4Layers: Applying 99.5x99.5mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5

New Japan Radio Co. Lt
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NJM8020/NJM8021

BTHERMAL CHARACTERISTICS

PARAMETER SYMBOL VALUE UNIT

Junction-to-ambient thermal resistance (2-layer / 4-layer)
SOT-23-59 o 260 /195 °C W
SC-88A® ja 355 /260
DFN6-G1(ESON6-G1)*© 385/110

Junction-to-Top of package characterization parameter (2-layer/ 4-layer)
SOT-23-59 " 68/58 °C MWV
SC-88A® Wl 91/74
DFN6-G1(ESON6-G1)® 65/26

(8) Mounted on glass epoxy board. (76.2x114.3%1.6mm:based on EIA/JDEC standard, 2Layers FR4)

Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JDEC standard, 4Layers FR4), intemal Cu area: 74.2 x 74.2mm
(9) Mounted on glass epoxy board. (101.5%114.5%1.6mm: based on EIA/JEDEC standard, 2Layers FR-4, with Exposed Pad)

Mounted on glass epoxy board. (101.5x114.5x1.6mm: based on EIA/JJEDEC standard, 4Layers FR4, with Exposed Pad)

*For 4Layers: Applying 99.5x99.5mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5

EPOWER DISSIPATION vs. AMBIENT TEMPERATURE

Power Dissipation vs. Temperature Power Dissipation vs. Temperature
2-Layer 4-Layer

700 1400
— 600 — 1200
= SOT-23-5 3 DFN6-G1(ESON6-G1)
E / E |
= 500 = 1000 7
e / = \
c c
2 400 N SC-88A o 800 SOT-23-5 AN
® ®
2 \/ o N\
® 300 N » 600
(7] (2]
3 >\f\ A \\ N
3 200 N S 400 N
2 DFN6-G1(ESON6-G1) 2 / \
o o

100 200 SC-88A \\

0 0 |
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Ambient Temperature Ta [°C] Ambient Temperature Ta [°C]

B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage V-V 31036 \Y;
Operating Ambient Temperature Topr -40to +125 °C

New Japan Radio Co. Lt
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NJM8020/NJM8021

BELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V=5V, V=0V, R =OPEN, Ta=25°C)

PARAMETER

SYMBOL TEST CONDITION MIN. TYP. | MAX. UNIT

Input Offset Voltage!'”

Vio mV
Ta=-40°C to 125°C —

|
w

Input Offset Voltage Drift an

AVio/AT | Ta=40°C to 125°C — 17 pv/ec

Input Offset Current

I
N | o

30
lio nA
Ta=-40°C to 125°C — 40

Input Offset Current Drift an

Alo/AT | Ta=-40°C to 125°C — — 300 pA/°C

Input Bias Current 2

— 20 150
IB nA
Ta=-40°C to 125°C — — 200

Open-Loop Voltage Gain

V'=15V,R =2k Q,
Vo=14Vito 114V
Ay V'=15V,R =2k Q, VimV
Vo=14Vto 114V 25 — —
Ta=-401to0 125°C

50 100 —

Supply Voltage Rejection Ratio

V'=5V to 30V,Rs<10k Q 65 100 —

SVR V*'=5V to 30V,Rg<10k Q dB
Ta=-40 to 125°C

Supply Current

Ta=-40t0 125°C — 0.45 0.7

| mA
SUPPLY V+=30V ,Ta=-40to0 1 25°C — — 1

Common Mode Input Voltage
Range

v'=3ov™® 0 — V15
View o \Y
V=30V, Ta=-40 to 125°C 0 - V'-2.0

Common-Mode Rejection
Ratio

Rs<10k Q2 70 100 —

CMR dB
Rs<10k 2, Ta=-40to 125°C 60 — —

Output Source Current

V=15V, Vin+=1V, Vin-=0V,

Isource Vo=2V 20 40 — mA

Output Sink Current

V=15V V=0V, V=1V,
| V=2V

SINK V=15V Vi +=0V, V=1V,
\V,=0.2V

10 20 — mA

12 50 - LA

High-level Output Voltage

V=30V, R.=2kQ 26 27 —
V=30V, R.=2kQ o6 _ _
Vo Ta=-40 to 125°C v
V=30V, R,=10kQ 27 28 —
V=30V, R,=10kQ
Ta=-40 to 125°C

27 — —

Low-level Output Voltage

R=10kQ

Ta=-40 to 125°C

V. v
oo R =10kQ m

Ta=-40to 125°C

Ver.0
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NJM8020/NJM8021

BELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V=5V, V=0V, R =OPEN, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT

V=15V,
Vin=0.5V to 3V, _ _

Slew Rate SR R.=2kQ,C,=100pF 0.6 Vius
Unity gain
V'=30V,f=100kHz,

Gain Bandwidth Product GBW Vin=10mV, — 1.1 — MHz
R =2k 2,C,=100pF

Total Harmonic Distortion f=1kHz,Gv=20dB, R =2k Q _ _ o

+ Noise THD™N |\ —oVee CL=100pF 0.02 &

Equivalent Input Noise Voltage €n f=1kHz, Rs=100Q V'=30V - 30 - nV/y Hz

(10)5V < V' <30V, 0 < Vem < V' -1.5V.
(11) This parameter is not 100% test.
(12) The direction of the input current is out of the IC.

(13) The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the
common-mode voltage range is V" - 1.5V, but either or both inputs can go to +36V without damage.

New Japan Radio Co. Lt
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NJM8020/NJM8021

ETYPICAL CHARACTERISTICS

Gain/Phase vs. Frequency Maximum Outp\ﬂL\gslslz_i:gos :V:Vzl;g vs. Frequency

V*=2.5V, V-=-2.5V, G,=40dB,R, =2kQ to V-,C, =100pF

60 T 180 — 15
B Gain T[] Ta=25°C Z&
40 LA 120 )
¥ £
5 3
8 20 Y 60 @ 10
£ — Ta=s2sec 20 N[ Ta=-40°C [[]] 3, %
Q (7] -
o 1IN © S \
- N £ g \
g -20 | Phase 11 Ta=-40°C NN -60 8 5 ‘\
[ ~ [ R £
Ta=125°C i 2
-40 3 -120 £ \
il é N
-60 A -180 0
1k 10k 100k 1M 10M 1k 10k 100k ™
Frequency [Hz] Frequency [Hz]
Pulse Response Pulse Response
V+=15V, V=0V, R, =2kQ to V-, C,=100pF V*=15V, V=0V, R, =2kQ to V-, C, =100pF
> )
3 kY
> >
© 7 INPUT 0 INPUT
=) =5
Q 2]
=) =)
2 / £
S / S \
/ \
[~ ouTPUT / \ OUTPUT
| | | |
] ]
Time [2.5us/div] Time [2.5us/div]
Slew Rate vs. Temperature
V*=15V, V=0V, f=10kHz
G,=0dB, C,=100pF, R, =2kQ to V-
1.0
0.8
)
8
3 FALL
S5 0.6 \ pp—
2 / =
]
14 /
2 0.4 L= RISE
)
0.2
0.0
50 25 0 25 50 75 100 125 150
Ambient Temperature [°C]
New Japan Radio Co., Lt
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ETYPICAL CHARACTERISTICS

Maximum Output Voltage vs. Load Resistance
V*=30V, V=0V, G,=OPEN, R to V-

NJM8020/NJM8021

Maximum Output Voltage vs. Load Resistance
V*=5V, V=0V, G,=OPEN, R, to V-

30— T 5 T 1T T
[~ Ta=125°C P T Ta=125°C
.- I —_ Ta=25°C n\
S 25 1 > 3
® [ Ta=25°C o4 e
<) i o A
£ 50 [ £ T
S = Ta=a0°c I S, 7 A
= Y = Ta=-40°C
2 15 i o
£ 1 g
o 7 o 2
E A E
5 10 vi S
E / E
3 <
= 5 s
= Ta=-40°C, 25°C, 125°C Ta=-40°C, 25°C, 125°C
IR RN N NN
. SEENENCEN . [ ININ N
10 100 1k 10k 100k 10 100 1k 10k 100k

Load Resistance [Q] Load Resistance [Q]

Maximum Output Voltage vs. Load Resistance

Maximum Output Voltage vs. Output Current
V*=3V, V=0V, G,=OPEN, R, to V-

V*=15V, V=0V

3 15
T L LT T
> 25 Taz25%C T | =
(] \ [}]
o o
£ 5 £ 10
o L G
; !’// _-—\ ;
15 all = 2
= 1 =T T s
(o] LT o
E ! TasA40c g 5 Ta=125°C I
AN

£ ‘ 5% Il 1]
S s S | s [l a2 |

) Ta=-40°C, 25°C, 125°C — ‘_“ H + N \

0 TNINNN :

10 100 1k 10k 100k 0.1 1 10 100

Load Resistance [Q] Output Current [mA]
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NJM8020/NJM8021

ETYPICAL CHARACTERISTICS
Input Offset Voltage vs. Input Offset Voltage vs.
Common-Mode Input Voltage Common-Mode Input Voltage
V*=30V, V=0V V*=5V,V-=0V
5 5 l
4 4
5 3 Ta=25°C s 3 Ta=25°C
g / E Ta=125°C
o 2 o 2
] =)
S S 1 7 /
o o
20 >0
3 5
= -1 £ -
S \ S \
S -2 Ay ‘5 -2 v
<% Ta=-40°C =3 Ta=-40°C
£ 3 ; £ 3
-4 -4
-5 -5
-5 0 5 10 15 20 25 30 -1 0 1 2 3 4 5
Common-Mode Input Voltage [V] Common-Mode Input Voltage [V]
Input Offset Voltage vs.
Common-Mode Input Voltage Input Offset Voltage vs. Temperature
V*=3V,V=0V Veon=V*/2
4 3 com
3
e~ S 2 V=3V V=5V
E 2 Ta=25°C E \ //
(] \ [
> 4 =)
8 \L S \a
) / ) ~ = = -
> 1 > = R =
5 2 A
£ 4 £
o N O 4
- Ta=125°C - e
a -2 Ta=-40°C 3 V+=30V
£ £
-2
-3
-4 -3
1 05 0 05 1 15 2 25 3 50 25 0 25 50 75 100 125 150
Common-Mode Input Voltage [V] Ambient Temperature [°C]
Input Offset Voltage vs. Supply Voltage Input Bias Current vs. Temperature
V=0V,Veon=V+2 V=0V, Veoy=0V
3 200
150
< 2
E Ta/=125°C © Ta=25°C <5 100
g 1 / = =
g ; E 50 V*=3V, 5V, 30V
] 4 5 \ \
,.>_, 0 A 5 0ok -
[] T [72]
2 [ S
S 4 K E -50
= P Ta=-40°C 3
!
o 4 £ -100
- 2 .
[ -150
-3 4 -200
0 5 10 15 20 25 30 35 50 25 0 25 50 75 100 125 150
Supply Voltage:V* [V] Ambient Temperature [°C]
New Japan Radio Co., Lt
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NJM8020/NJM8021

ETYPICAL CHARACTERISTICS
Open-Loop Voltage Gain vs. Temperature CMR vs. Temperature
V*=15V, R =2KQ to V*2, Vo=1.4V to 11.4V,Voy=V*/2 V+=30V, V=0V
140 160
)
—_ 2 140
o 120 p A
— — = " \\
% 100 T —— & 120 C <=2
P~ c
© S 100
g 8 g
= T 80
o 14
2. 60 P
1 B 60
S s
140 <
= 40
@ o
on- £
20 E 20
(&)
0 0
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Ambient Temperature [°C] Ambient Temperature [°C]
Supply Current vs. Supply Voltage Supply Current vs. Temperture
0.7 Vec=0V, R =OPEN 0.7 Vce=0V, R, =OPEN
' ' 'vcg:st')v
0.6 Ta=25°C % 0.6
T 05 Ta=-40°C %” T 05 Vect=5V
E % \ E™ y
- Ta=125°C € r —
o 04 g 04 p=— 7 ==+
::; g Vt=3V
> 0.3 > 03
g 2
S 0.2 3 0.2
wn - »n Y.
0.1 0.1
0 0
0 5 10 15 20 25 30 35 40 50 25 0 25 50 75 100 125 150
Supply Voltage:V* [V] Ambient Temperature [°C]
Voltage Noise vs. Frequency
V*=5V,V=0V, G,=40dB,R:=10kQ,Ta=25°C
-~ 100
o
Z
>
=
Q
o
8
S
8
s 50
z
5
o
£
- ™
5
®
>
'S
o
woo
1 10 100 1k 10k

Frequency [Hz]
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NJM8020/NJM8021

ETYPICAL TEST CIRCUIT
*Supply Current
V+

(>

>_

Y

= _V_

* High-level Output Voltage

Veon=V'12, V=1V, Vi =0V, R =10k Q
* Low-level Output Voltage

Veou= V12, Vins=0V, V=1V, R.=10k Q

V+

; Vcom

* Slew Rate
VCOM=V+/21 R|_=2kQ, C=1 OOpF

Ver.0

New Japan Radio Co. Lt
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Input Offset Voltage

G

Rs=50Q ,Re=50k 2, Vo= X (Vo—Vcom)
Re + Rr
Re
AN
V+
Re
IM —_
r +
Rg Vo

= Gain Bandwidth Product
Veon= V12, Re=20Q, Re=2k ?, R =2k @, C_=100pF

Output Wave

-10 -



NJM8020/NJM8021

BAPPLICATION NOTE

EMIRR(EMI Rejection Ratio) Definition
EMIRR vs. Frequency

EMIRR is a parameter indicating the EMI robustness of an Vet =+2.5V, Vo=-2.5V, Vge peac=100mVj, Gy=101
Op-Amp. The definition of EMIRR is given by the following a 160
formula (1). We can grasp the tolerance of the RF signal by 140
measuring an RF signal and offset voltage shift quantity.
120
_ VRF_PEAK o 100
EMIRR=20"log| —=— (1) T
AVl =2
e 80
=
Vrr peak - RF Signal Amplitude [ Vp] w 60
AVpo :Input offset voltage shift quantity [ V ] 40 anl
-
Offset voltage shift is small so that a value of EMIRR is big. 20
And it understands that the tolerance for the RF signal is high. 0
In addition, about the input offset voltage shift with the RF 10M 100M 1G 10G
signal, there is the thinking that influence applied to the input Frequency [Hz]

terminal is dominant. Therefore, generally the EMIRR
becomes value that applied an RF signal to +INPUT terminal.

*For details, refer to " Application Note for EMI Immunity" in
our HP: http://www.njr.com/

New Japan Radio Co., L.
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NJM8020/NJM8021

SOT-23-5

B PACKAGE DIMENSIONS
2.9+0.2
1.9+0.2
5 4
o o - ﬁ @__
1 2 3 B
0. 6max 0.95+0. 1 L0 S
[ \ -
0.4+0.1 ‘g
HEXAMPLE OF SOLDER PADS DIMENSIONS
0.7
[
| Y 7
7/mm
- - - -+
2007
Z
0.95 0.95
New Japan Radio Co., L.
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NJM8020/NJM8021

SC-88A

B PACKAGE DIMENSIONS

0.13 0oz

0.425+0.2

[ N

o| o

H H

| —

~ .

. N
0 23 +0. 1 | N
. -0.05 o
1 ‘ H
Lo
0.65=%0.07 s
I I =

~—
=15
FO

0.9%0
0.95%%

l EXAMPLE OF SOLDER PADS DIMENSIONS

0.3
e w— ]
©
o

0.05+0.05

N
N

|
]
H
8|

>
™
O,

0.65 0. 65

New Japan Radio Co., L.
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NJM8020/NJM8021

DFN6-G1(ESONG6-G1
HPACKAGE DIMENSIONS B EXAMPLE OF SOLDER PADS DIMENSIONS
—D] 0.10 W] s || 1.28 |
1.60+0.05 B ok 0:; ]
Sl -
® | & I
T oo |
§_ 1.14
+
=
s|
| S[o0s [s
1.20°0.0¢
o
Nispuge
8]
a )
| < -
.‘\, |
~1l M
0 5! | !o 5 =2

New Japan Radio Co., L.
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NJM8020/NJM8021

SOT-23-5

B PACKING SPEC

TAPING DIMENSIONS
==> Feed direction SYMBOL DIMENSION REMARKS
P2 PO ¢ DO T A 3.3+0.1 BOTTOM DIMENSION
7 B 3.2+0.1 BOTTOM DIMENSION
DO 1.55
D 1.05
/r\ o r\(/ o /m 3 TR0 T
A N NP E LI501
\ A vl = PO 400 1
=| @ \ 0 0 O At P1 4.0+0.1
= ) v R \& \7 P2 2.0=+0.05
T 0.25+0.05
/ F T2 1.82
KO Ko 1.5£0.1
A P1 ¢ D1 T2 W 8.0+0.3
W1 5.5 THICKNESS 0. 1MAX
REEL DIMENSIONS
SYMBOL DIMENSION
A B180+1
B ® 60+l
C $ 13202
D 6 21+0.8
E 2:+0.5
W 9:+0.5
Wi 1.2+0.2
TAPING STATE

Insert direction

H__H

1 Sealing with covering tape |

0O 0000 O0O0O (boOooO0oOOO0OO0

EIIEIIEIIEIII))IEIEIIEIEI .

| Empty tape | Device attaching tape | Empty tape | Covering tape |
. ) ) | | | |
Drawing direction  more than 20pitch 3000pcs/reel more than 20pitch reel more than 1 round
PACKING STATE
Label Labe

2] |:>

Put a reel into a box

New Japan Radio Co., L.
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NJM8020/NJM8021

SC-88A
Hl PACKING SPEC
TAPING DIMENSIONS
by b ==> Feed direction D0 : SYMBOL DIMENSION REMARKS
9|-|@ A 2.3+0.1 BOTTOM DIMENSION
B 2.5+0.1 BOTTOM DIMENSION
% % / " DO 1.55=+0. 05
N N (D (] D1 1.0520.05
[ E 1750 1
\ \ wl o F 3.5+0.05
\ PO 40+0. 1
== ) O O Q O P1 4.0+0.1
AN P2 2.0=+0.05
/ / T 0.25=0. 05
T2 1.320.1
A P1 ¢ D1 W 8.0%0.2
W1 5.5 THICKNESS 0. Tmax
REEL DIMENSIONS
SYMBOL DIMENSION
A B180=1
B b 60=1
C ® 13%0.2
D 6 21+0.8
E 2+0.5
W 9+0.5
W 1.2+0.2
TAPING STATE

Insert direction

1 Sealing with covering tape |

O 0O 0000 OO (hOOO0OO0OO0O OO0 0

|
EEEEOO00O0000RBEER M
|

— | Empty tape | Device attaching tape | Empty tape Covering tape _|

A ) . [ | | | |
Drawing direction more than 20pitch 3000pcs/reel more than 20pitch reel more than 1 round

PACKING STATE
Label Label

Put a reel into a box

New Japan Radio Co., L.
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NJM8020/NJM8021

DFN6-G1(ESON6-G1)

B PACKING SPEC

TAPING DIMENSIONS
= Feed direction SYMBOL | DIMENSION REMARKS
P2 PO » DO T A 1.85+0.05 BOTTOM DIMENSION
B 1.85+0.05 BOTTOM DIMENSION
( / - B0 1570
Al AN AN A D 03201
NS { E 1.75+0. 1
\ w F 3.5+0 05
\ = = PO 4,0+0. 1
==l )¢ S o o | \—L P 200, 1
= P2 2.0+0 05
/ [ T 0.25+0.05
: 57 ¥ = 7 0.65+0_ 05
¢ 2l W 8.0+0.2
W1 5.5 THICKNESS 0. Tmax
REEL DIMENSIONS
SYMBOL | DIMENSION
A $180 95
B b 60 )
c 6 13+0.2
D b 21+0.8
E 2+0.5
w 9 +0 3
Wi 12
TAPING STATE

Insert direction

L 1 Sealing with covering tape

O 000 o0o0//hpoooooo

EIEIIZIEIEIEI>>EIIZIEIIIIIZIIZI////////

| Empty tape _| Devices | Empty tape Cover ing tape |
- g | | |
Feed direction  more than 40 pitch 3000pcs/reel more than 25 pltch reel more than 1 round
PACKING STATE
Label Label

Put a reel into a box

New Japan Radio Co., L.
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NJM8020/NJM8021

sRECOMMENDED MOUNTING METHOD

*Recommended reflow soldering procedure

f
260°C ¢
230°C //\\/ ) ;
220°C
180°C
150°C
Room Temp.
a b c a

a: Temperature rampingrate  : 1to 4°Cls
b: Pre-heating temperature 15010 180°C

time :60to 120s
¢: Temperature ramp rate :1t04°Cls
d:220°C or higher time : Shorter than 60s
€:230°C or higher time : Shorter than 40s
f: Peak temperature : Lower than 260°C

g: Temperature rampingrate  : 1to 6°C/s

*The temperature indicates at the surface of mold package.
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NJM8020/NJM8021

[ CAUTION ]

1. New JRC strives to produce reliable and high quality semiconductors. New JRC's semiconductors are intended for
specific applications and require proper maintenance and handling. To enhance the performance and service of New JRC's
semiconductors, the devices, machinery or equipment into which they are integrated should undergo preventative
maintenance and inspection at regularly scheduled intervals. Failure to properly maintain equipment and machinery
incorporating these products can result in catastrophic system failures

2. The specifications on this datasheet are only given for information without any guarantee as regards either mistakes or
omissions. The application circuits in this datasheet 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.

All other trademarks mentioned herein are property of their respective companies.

3. Toensure the highest levels of reliability, New JRC products must always be properly handled.
The introduction of external contaminants (e.g. dust, oil or cosmetics) can result in failures of semiconductor products.

4, New JRC offers a variety of semiconductor products intended for particular applications. It is important that you select
the proper component for your intended application. You may contact New JRC's Sale's Office if you are uncertain about
the products listed in this catalog.

5. Special care is required in designing devices, machinery or equipment which demand high levels of reliability. This is
particularly important when designing critical components or systems whose failure can foreseeably result in situations that
could adversely affect health or safety. In designing such critical devices, equipment or machinery, careful consideration
should be given to amongst other things, their safety design, fail-safe design, back-up and redundancy systems, and
diffusion design.

6. The products listed in the catalog may not be appropriate for use in certain equipment where reliability is critical or where
the products may be subjected to extreme conditions. You should consult our sales office before using the products in any
of the following types of equipment.

Aerospace Equipment

Equipment Used in the Deep sea

Power Generator Control Equipment (Nuclear, Steam, Hydraulic)
Life Maintenance Medical Equipment

Fire AlamV/Intruder Detector

Vehicle Control Equipment (airplane, railroad, ship, etc.)

Various Safety devices

7. New JRC's products have been designed and tested to function within controlled environmental conditions. Do not use
products under conditions that deviate from methods or applications specified in this catalog. Failure to employ New JRC
products in the proper applications can lead to deterioration, destruction or failure of the products. New JRC shall not be
responsible for any bodily injury, fires or accident, property damage or any consequential damages resulting from misuse or
misapplication of its products. Products are sold without warranty of any kind, either express or implied, including but not
limited to any implied warranty of merchantability or fithess for a particular purpose.

8. Waming for handling Gallium and Arsenic(GaAs) Products (Applying to GaAs MMIC, Photo Reflector). This Products
uses Gallium(Ga) and Arsenic(As) which are specified as poisonous chemicals by law. For the prevention of a hazard, do
not bum, destroy, or process chemically to make them as gas or power. When the product is disposed, please follow the
related regulation and do not mix this with general industrial waste or household waste.

9. The product specifications and descriptions listed in this catalog are subject to change at any time, without notice.
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