NJU7056/NJU7057/NJU7058

Low Noise, Low Offset Voltage Drift
Rail-to-Rail Output CMOS Operational Amplifier

mFEATURES(V'=5V, V=0V, Ta=25°C)

eLow Noise 15nVAHz
oL ow Offset Voltage Drift 0.7uV/°C typ.
oOffset Voltage 4mV max.
eRail-to-Rail Output
R =10kQ 50mV from rail
R, =600Q 140mV from rail
eGain Bandwidth Product 2.1MHz
eSlew Rate 0.8V/us
eSupply Current 260uAlch  typ.
eSupply Voltage 1.8Vto 5.5V
eThin and Ultra Small Package
DFN8-U1(ESON8-U1) 2.0x2.0x0.4 mm

oRF noise Immunity
eGround sense

eUnity-Gain Stable
ePackage
NJU7056 SOT-23-5, SC-88A
NJU7057 MSOP8(TVSP8)*
DFN8-U1(ESON8-U1)
*meet JEDEC MO-187-DA / thin type
NJU7058 SSOP14

eAEC-Q100 : Cf. order information page

mGENERAL DESCRIPTION

The NJU7056/NJU7057/NJU7058 are Single/Dual/
Quad rail-to-rail output CMOS operational amplifiers.
Low noise of 15nVAHz and low offset drift of 0.7uV/°C
typ. make them suitable for several sensor amplifiers
and preamplifiers.

NJU7056/NJU7057/NJU7058 operate from 1.8V to
5.5V supply voltage. They are optimized for 2-cell
battery systems and 1-cell li-ion battery systems. The
NJU7056/NJU7057/NJU7068 have high-impedance
inputs with ground sense, rail-to-rail output that swings
within 50mV from rail with 10kQ load at 1.8V supply,
2.1MHz Gain bandwidth and 0.8V/us Slew rate. These
characteristics make them excellent performance for
general-purpose applications.

The NJU7056 is available in 5-pin SC-88A and
SOT-23 package. NJU7057 is available in 8-pin MSOP
(TVSP): meet JEDEC MO-187-DA / thin type package
and DFN that is thin and 2mm square small package.
NJU7058 is available in 14-pin SSOP package.

%This product meets the reliability level required by AEC-Q100

mAPPLICATION

eBattery-powered instruments
oCurrent sensor amplifiers
eAudio pre/mic. amplifiers
ePower line monitoring
oCurrent to Voltage converter

aTYPICAL CHARACTERISTICS

Voltage Noise Density vs. Frequency
V*=5V, Ta=25°C
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mRELATED PRODUCTS
Features Single Dual Quad
13uAVeh, Raikto-rail Output 1\ 1 17656 | NyU7027 | NUUT028
(Low power type)
OVihis, SMHz, Raikto-rail VO | \ 1 17046 | Nyu7047 | NJU7048
(High slew rate type)

Input Offset Voltage vs. Temperature
V*=5V, V,cy=0V, n=130
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o

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

http://www.njr.com/



NJU7056/NJU7057/NJU7058

uPIN CONFIGURATION
PART NUMBER NJU7056F NJU7056F3
Package Outline SOT-23-5 SC-88A
(Top View)
+INPUT [1] 5] v
Pin
Function v IZ}I>—L
ANPUT 3] 4] output
PART NUMBER NJU7057RB1 NJU7057KU1
Package Outline MSOP8(TVSPS) ESON8-U1
(Top View) - -IO(TopEl-iciw) =
A OUTPUT EO 8] v AouTRUT 1 ; \; :__§__ v
Pin A-INPUT [ 2] 7] BouTPUT AANPUT 12 i Erooses  L7] BOUTRUT
Function é A+INPUT |31 | Padon | 16] B-INPUT
A +INPUT [3] 6] B-NPUT 7 Underside |
v [4] 5] B+INPUT Vi e L2J BHINPUT
*Connect to exposed pad to V'
PART NUMBER NJU7058V
Package Outline SSOP14
(Top View)
AouTPUT [1 2 14] DouTPUT
A-INPUT E@ &E D -INPUT
, A +INPUT [3] 12] D +INPUT
Pin
Function v [4] 1] v
B +INPUT [5 | 10] ¢ +INPUT
B -INPUT Eﬁ @E C -INPUT
B OUTPUT |7 | 8] coutput
sMARK INFORMATION
NJU7057 RB1 (TlE_1)‘
Part Number Package Taping Form
mORDERING INFORMATION
PART PACKAGE AEC- HALOGEN- | TERMINAL WEIGHT MOQ
NUMBER OUTLNE | qioo | FOHS | Free FINISH | MARKING | 7 (pcs)
NJU7056F SOT-23-5 yes yes yes Sn2Bi 119 15 3,000
NJU7056F3 SC-88A — yes yes Sn2Bi AG 75 3,000
NJU7057RB1 MSOP8(TVSP8) | yes yes yes Sn2Bi 7057 18 2,000
NJU7057KU1 ESON8-U1 — yes yes Sn2Bi 7057 53 3,000
NJU7058V SSOP14 yes yes yes Sn2Bi 7058 65 2,000
% This product meets the reliability level required by AEC-Q100.
X "-"is non-evaluation. Please contact your sales representative for more information.
Ver.6 -2-
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NJU7056/NJU7057/NJU7058

sABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATINGS UNIT

Supply Voltage V-V 7 \Y;
Input Voltage " Vin V-03toV'+0.3 v
Input Current @ In 10 mA
Differential Input Voltage @ Vb 7 \%
Power Dissipation(Ta=25°C) (2-layer / 4-layer)

SOT-23-5% 480/650

SC-88AY P 360/490 W

MSOP8(TVSP8) D 510/680 m

DFN8-U1 gESONS—U1)(5) 450 /1200

SSOP14% 500/620
Junction Temperature Timax +150 °C
Storage Temperature Range Teg -55t0 +150 °C

(1) The absolute maximum input voltage is limited at 7V.

(2) Input voltages outside the supply voltage will be clamped by ESD protection diodes. If the input voltage exceeds the supply voltage,
the input current must be limited 10 mA or less by using a restriction resistance.

(3) Differential voltage is the voltage difference between +INPUT and - INPUT.
For supply voltage less than +7V, the absolute maximum rating is equal to the supply voltage.

aTHERMAL CHARACTERISTICS
PARAMETER SYMBOL VALUE UNIT
Junction-to-ambient  thermal resistance (2-layer /4-layer)
SOT-23-59 259/193
SC-88A%Y N 352 /256 °C W
MSOP8(TVSP8)™ ja 2441185
DFN8-U1(ESON8-U1)® 278/107
SSOP14¢ 249 /201
Junction-to-Top of g)ackage characterization parameter (2-layer /4-layer)
SOT-23-5“ 67.1/57.8
SC-88A% : 90.8/73.2 °G AW
MSOP8(TVSP8)* Wit 50.9/45.1
DFN8-U1 gESONS—U1 )© 424248
SsopP14“ 53.4/52.4

(4) 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 FR$), intemal Cu area: 74.2 x 74.2mm
(5) Mounted on glass epoxy board. (101.5x114.5%1.6mm: based on EIA/JEDEC standard, 2Layers FR-4, with Exposed Pad)

Mounted on glass epoxy board. (101.5%114.5x1.6mm: based on EIA/JJEDEC 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)

mPOWER DISSIPATION vs. AMBIENT TEMPERATURE

Power Dissipation vs. Temperature

Power Dissipation vs. Temperature
2-Layer

700 1300 4-Layer
1200
s 600 MSOP8(TVSP8) = 1100
s N\
£ 500 / E 1000 N oMU ESONB-UY)
Py o© 900 ~msops(rvses) X
SSOP14
c c 800
S 400 S / N
= 2 700 SOT-23-5
2 \ 2 600 | \
@ 300 <N z N
: 75 E o
AN
5 200 L_sor23s A 5 400 N
o DFNB-U1(ESONS-U1) e SSOP14
100 SC-88A | 200 7
| 100 SC-88A
0 0 |
0 25 50 75 100 125 150 0 25 50 75 100 125 150

Ambient Temperature [°C]

Ver.6

http://www.njr.com/

Ambient Temperature [°C]




NJU7056/NJU7057/NJU7058

sRECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage X
Single Supply V-V +1.8t0+5.5 Vv
Dual Supply VIV +0.9to +2.75
Operating Ambient Temperature Topr -40to +125 °C
mELECTRICAL CHARACTERISTICS
(V'=5V, V=0V, Ta=25°C, unless otherwise noted.)
PARAMETER | SYMBOL | TESTCONDITION | MIN. | TYP. | MAX. | UNIT
DC CHARACTERISTICS
Input Offset Voltage Vio Veon=0V - 0.8 4 mV
Input Offset Voltage Drift AV /AT | Ta=-40°Cto 125°C - 0.7 - pv/eC
Input Bias Current I - 1 - pA
Input Offset Current lo - 1 - pA
Open-Loop Voltage Gain Ay R =10kQ to 2.5V 70 90 - dB
Common-Mode Rejection Ratio CMR Viem=0V to 4.1V 65 80 - dB
Supply Voltage Rejection Ratio SVR V'=1.8V to 5.5V 70 90 - dB
Common-Mode Input Voltage Range Vieum CMR=65dB 0 - 4.1 \
R.=10kQ to 2.5V 49 4.95 -
High-level Output Voltage Vou R =10kQ to OV 49 495 - \%
Isource=2mMA 4.8 4.85 -
R.=10kQ to 2.5V - 0.05 0.1
Low-level Output Voltage VoL R =10kQ to OV - 0.02 0.05 \Y
Isnk=2mA - 0.15 0.2
Supply Current (All Amplifiers)
NJU7056 _ - 0.26 0.42
NJU7057 ‘supery | No Signal . | o052 | osa | ™
NJU7058 - 1.1 1.7
AC CHARACTERISTICS
Gy=0dB, R =10kQ to 2.5V,
Slew Rate® SR C,=20pF, - 0.8 - V/us
Vin=3Vep (1V 10 4V)
Gain Bandwidth Product GBW Egg‘;g o o2t | - | MMz
Phase Margin (oW R =10kQ to 2.5V, C,=20pF - 80 - deg
Gain Margin Gum R =10kQ to 2.5V, C,=20pF - 10 - dB
Equivalent Input Noise Voltage Vi f=1kHz - 15 - nV/VHz
Total Harmonic Distortion + Noise THD+N Gy=6dB, Vo=4Vpp, f=1kHz - 0.002 - %
Channel Separation CS ];\TJS;(ZB?/N JU7058 - -120 - dB
(6) Slew rate is defined by the lower value of the rise or fall.
Ver.6 -4 -
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NJU7056/NJU7057/NJU7058

ELECTRICAL CHARACTERISTICS (continued)
(V'=1.8V, V=0V, Ta=25°C, unless otherwise noted.)

PARAMETER | SYMBOL | TESTCONDITION | MIN. | TYP. | MAX. | UNIT
DC CHARACTERISTICS
Input Offset Voltage Vio Veon=0V - 0.8 4 mV
Input Offset Voltage Drift AV /AT | Ta=-40°Cto 125°C - 0.8 - pVv/eC
Input Bias Current I - 1 - pA
Input Offset Current lo - 1 - pA
Open-Loop Voltage Gain Ay R =10kQ to 0.9V 65 90 - dB
Common-Mode Rejection Ratio CMR Viemv=0V to 0.9V 65 80 - dB
Supply Voltage Rejection Ratio SVR V'=1.8Vto 5.5V 70 90 - dB
Common-Mode Input Voltage Range Viem CMR=65dB 0 - 0.9 \%
R,=10kQ to 0.9V 1.7 1.75 -
High-level Output Voltage Vou R =10kQ to OV 1.7 1.75 - \Y
Isource=TmA 15 1.55 -
R =10kQ to 0.9V - 0.05 0.1
Low-level Output Voltage VoL R =10kQ to OV - 0.02 0.05 \%
Isnk=1TmA - 0.25 0.3
Supply Current (All Amplifiers)
e A
NJU7058 - 0.9 15
AC CHARACTERISTICS
Slew Rate® SR | O a00r 100Kz - oe | - | v
Gain Bandwidth Product GBW R =10kQ to 0.9V, C =20pF - 1.7 - MHz
Phase Margin Dy R =10kQ to 0.9V, C,=20pF - 80 - deg
Gain Margin Gwm f=1kHz - 13 - dB
Equivalent Input Noise Voltage Vi f=1kHz - 18 - nV/AHz
Total Harmonic Distortion + Noise THD+N Gy=6dB, Vo=1Vpp, f=1kHz - 0.005 - %
Channel Separation CS 1:15%57 INJU7058 - -110 - dB
(6) Slew rate is defined by the lower value of the rise or fall.
Ver.6 -5-
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NJU7056/NJU7057/NJU7058

aTYPICAL CHARACTERISTICS
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NJU7056/NJU7057/NJU7058

aTYPICAL CHARACTERISTICS

Input Offset Voltage [mV]
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Common-Mode and Supply Voltage

Input Bias Current [A]
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NJU7056/NJU7057/NJU7058

aTYPICAL CHARACTERISTICS
Maximum Output Voltage vs. Output Current Maximum Output Voltage vs. Output Current
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NJU7056/NJU7057/NJU7058

aTYPICAL CHARACTERISTICS
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NJU7056/NJU7057/NJU7058

aTYPICAL CHARACTERISTICS
Slew Rate vs. Temperature Voltage Noise Density vs. Frequency
Gy=0dB, R, =100kQ, C,=10pF V*=5V, Ta=25°C
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NJU7056/NJU7057/NJU7058

aTYPICAL TEST CIRCUIT
Supply Current (IsuppLy)
V'=+1.8V,V~ =0V
V=+5.0V,V" =0V

V+

-V

H

elnput Offset Voltage (Vio)
V=+18V,V" =0V
V=+50V,V" =0V
R1=50Q ,R2=50k Q
R1

Vio=—"——xV
R1+R2 F

v @ Ve
com
1, |
= T

eOpen-Loop Voltage Gain (Av)

V'=+1.8V,V" =0V

CONDITION 1:R1=509 ,R2=50k Q ,R =10k Q ,ViN=ViNi=+1.3V,VE=VF

CONDITION 2:R1=509 ,R2=50k Q ,R =10k Q ,ViN=Vin=+0.5V,VE=VF2

V'=+50V,.V" =0V

CONDITION:R1=50Q ,R2=50k Q ,R; =10k Q ,ViNn=ViNnt=+4.5V,VF=V4

CONDITION:R1=50Q,R2=50k Q ,R,. =10k R ,VN=ViNno=+0.5V, V=V,

A\ =20log [1+&)XM [dB]

R1)" Vg1 - Ve
R2
—MWW
V+
R1 N
+
e R. '
1 R1 RO - V) Ve
2V

+—
N| =
<
.Y
M\<+ J
H
<
z
H
N|—
<
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NJU7056/NJU7057/NJU7058

eCommon-Mode Rejection Ratio (CMR)

eCommon-Mode Input Voltage Range (Vicm)
V'=+18VV™ =0V
CONDITION 1 :R1=50Q,R2=50kQ,ViNn=Vini=+0.9V, V=V
CONDITION 2 :R1=50Q,R2=50kQ,ViN=ViNno= OV V=V,

V'=+50V,V" =0V
CONDITION 1 :R1=50Q ,R2=50k Q ,Vin=Vini=+4.1V,VE=V
CONDITION 2 :R1=50Q ,R2=50k Q Vin=Vine= 0V ,VE=Ve2

CMR = 20log [1+QJXM [dB]
R1)" Vg1 - Ve

Viem=Ving 10 Ving

R1 v*

Ty ORY
Ri+772v; 3:
T2 .

'/

\+

VICM

eSupply Voltage Rejection Ratio (SVR)
CONDITION 1:V*=V"1=+1.8V, V" =0V R1=500Q,R2=50kQ), V=V
CONDITION 2:V'=V"2=+55V, V" =0V ,R1=500Q,R2=50kQ, VF=Vk>

+ +
SVR = 20log [1+EJXM [dB]
R1)" Ve - Vi

R1

N |
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NJU7056/NJU7057/NJU7058

eHigh-level Output Voltage (VouVo.) @ R.=10kQto 1/2 V"
Xpulse measurement

V'=+1.8V,V" =0V
Von:Ri=10k Q ,V|N+=+1 2V Vn=+0.9V
VouL: R =10k Q ,V|N+=+0.9V,V|N-=+ 1.2V

VOHN oL

V'=+5.0V,V" =0V
Von:R=10k Q ,V|N+=+2.8V,V|N-=+2.5V
VouL: R =10k Q ,V|N+=+2.5V,V|N-=+2.8V

eHigh-level Output Voltage (Von Vo) @R.=10kQ to OV
Xpulse measurement

V'=+1.8V,V" =0V
Von:R=10k Q ,V|N+=+1 2V Vn=+0.9V
VouL: R =10k Q ,V|N+=+0.9V,V|N-=+ 1.2V

VOHN oL

ViN

V'=+1.8VV" =0V l l
Von:R=10k Q ,V|N+=+2.8V,V|N-=+2.5V

VouL: R =10k Q ,V|N+=+2.5V,V|N-=+2.8V

eHigh-level Output Voltage (VonVor) @ Isink=Isource=1mA , Isink=Isource=2mA
Xpulse measurement

V'=+1.8V,V" =0V
Von: Isource=1 mA,V|N+=+ 1.2V,VN=+0.9V

Vou:lsnk=1 mA,V|N+=+O.9V,V|N'=+1 2V V+

[
V'=+18VV~ =0V + l
Von: |soURCE=2mA,V|N+=+2.8V,V|N-=+2.5V ] vV,

+ . Vi Vi oHVoL
VoL: lsnk=2mA VN =+2.5V VN =+2.8V IN - —— - VN I/
7J;SOURCE
/a V/a
— "
™~

+ Vor/Vor

ViN
IN VIN 777 I
I SINK

Ver.6 . -13-
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NJU7056/NJU7057/NJU7058

mAPPLICATION NOTE

Single and Dual Supply Voltage Operation

The NJU7056/NJU7057/NJU7058 works with both
single supply and dual supply when the voltage
supplied is between V' and V™. These amplifiers
operate from single +1.8 to +5.5V supply and dual
0.9V to +2.75V supply.

Common-Mode Input Voltage Range

When the supply voltage does not meet the condition
of electrical characteristics, the range of
common-mode input voltage is as follows:

Viewm (typ.) = V™ to V*-0.9 (Ta = 25°C)

Difference of V,cy when Temperature change, refer to
typical characteristic graph.

During designing, consider variations in
characteristics for use with allowance.

Maximum Output Voltage Range

When the supply voltage does not meet the condition
of electrical characteristics, the range of the typ. value
of the maximum output voltage is as follows:

Vom (typ.) = V'+50mV to V*-50mV (R.=20kQ to V*/2, Ta=25°C)
During designing, consider variations in
characteristics and temperature characteristics for
use with allowance. In addition, also note that the
output voltage range becomes narrow as shown in
typical characteristics graph when an output current
increases.

Input Voltage Exceeding the Supply Voltage
Inputs of the NJU7056/NJU7057/NJU7058 are
protected by ESD diodes (shown in Figure1) that will
conduct if the input voltages exceed the power
supplies by more than approximately 300mV.
Momentary voltages greater than 300mV beyond the
power supply, inputs can be tolerated if the current is
limited to 10mA. Figure2 is easily accomplished with
an input resistor. If the input voltage exceeds the
supply voltage, the input current must be limited
10mA or less by using a restriction resistance (Rywit)
as shown in figure2.

+INPUTO

-INPUTO

Figure1. Simplified Schematic

Ver.6

http://www.njr.com/

V+

Current Limit
10mA

m

——0O Vout

V.

Figure2. Input Current Protection for Voltages
exceeding the Supply Voltage.

Capacitive load

The NJU7056/NJU7057/NJU7058 can use at unity gain
follower, but the unity gain follower is the most sensitive
configuration to capacitive loading. The combination of
capacitive load placed directly on the output of an
amplifier along with the output impedance of the
amplifier creates a phase lag which in turn reduces the
phase margin of the amplifier. If phase margin is
significantly reduced, the response will cause
overshoot and ringing in the step response.

The NJU7056/NJU7057/NJU7058 is unity gain stable
for capacitive loads of 200pF. To drive heavier
capacitive loads, an isolation resistor, R;so as shown
Figure3, should be used. R;so improves the feedback
loop’s phase margin by making the output load resistive
at higher frequencies. The larger the value of R,so, the
more stable the output voltage will be. However, larger
values of Rso result in reduced output swing, reduced
output current drive and reduced frequency bandwidth.

Vin +

| I

V_

Figure3. Isolating capacitive load

-14 -
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mPACKAGE OUTLINE /SOLDER FOOT PRINT

SOT-23-5 Unit: mm
2.940.2 0.7
0°~15° < >
19402
5 4
\ \ 7'y
— — 2 + + T
Nl \ 4
° g <
| ‘ | o~
T T
\ ‘ |
1 2, 3. + + + -
| 0.95+0.1
| ‘ 0.6MAX
095 | 095
[Y 7\
0.4%0.1 b
=
if0.1] S
SC-88A
2.0:0.2 N
z 01300
1.3+x0.2 3
SD 4|:| ° 0.3
o
s| o Nl Y ! T
83 g of 1] ._ I_._|d.L _
S °l ! ! !
1 2 3 | | |
+0.1 ! ' ! o
0.23-0.05 N I I | —
i 010° L L
0.6540.07 & | | il
; —+|— — _| =
L ! [ ! ]
I 0.65 | 0.65 ’
E — ;Ij | s
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mPACKAGE OUTLINE /SOLDER FOOT PRINT
MSOPS8(TVSP8) Unit: mm

€l

0~10°
2.9+0.1

1
innd S ﬂ{"ﬁ'
-

2.8+0.1
4.0+0.2
|

0.55+0.1
o

1 4 )
+0.05
0.65 0.127-0.03

0.475:0.1 G - I - @
TVSP8 0.23 1.00 [ 1.9 3.50 | 0.65

p:
2
8
3
o
DEN8-U1(ESON8-U1)
20,05
|
[
I
s | |
4 ' EE
[ J ! & &
n i S =7
§ /o 0% 8] ! T 2
© = e
. 1 B o
;; =065 [ 3] j ‘ ==
N 031 ! 102 \— Package Outline
1.6 720
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mPACKAGE OUTLINE /SOLDER FOOT PRINT
SSOP14

Unit: mm
50 Jo7
0~10
14 8
ARG o
[N
11 1_065
églw - 0.15;(.)6?5
3 PKG b | c ]

/ \ SSOP14 0.35 | 1.00 | 3.90 5.90 | 0.65
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mPACKING SPECIFICATION
NJRC delivers ICs in 4 methods, plastic tube container, two kinds of Taping, tray and vinyl bag packing.Except adhesive

tape treated anti electrostatic and contain carbon are using as the ESD ( Electrostatic Discharge Damage ) protection.

SOT-23-5 Emboss Taping (TE1)

|::> Pull out direction
2 Po

P ¢ Do

Unit : mm

T

Symbol SOT-23-5 Remark
A 3.3:0.1 Bottom size
B 3.240.1 Bottom size
Do 155
Dy 1.05
E 1.75+0.1
F 3.5+0.05
Po 4.0£0.1
P 4.0£0.1
Py 2.040.05
T 0.25+0.05
Ty 157
w 8.0+0.3
W, 55 Tgm}:";s
Symbol SOT-23-5
A 2180+1
B @ 601
C 213+0.2
D ©21+0.8
E 2+05
W 9+0.5
W, 12402
Contents 3,000pcs

Seal area by a cover tape

e

.
O
.
|
|
|
[
E
£
|
|
T
|
|
EE
O
=
|
|
|
—J
O

P

S

i

Occupancy ‘ Empty

Empty

cover tape

Ver.6

oS
..
| N Y W [ VY J VY W [ WY [ VY J WY WY |

|:> Pull out direction

Label

Put in the outer box

—

Label

' 100mm and more

-

TE1

1 reel and more

http://www.njr.com/
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mPACKING SPECIFICATION

SC-88A Emboss Taping (TE1)

Symbol SC-88A Remark

A 2.30£0.1 Bottom size
B 2.50+0.1 Bottom size
Do 1.55+0.05
D1 1.05+0.05

E 1.75+0.1

F 3.50+0.05

Po 4.00+0.1

P, 4.00+0.1

P, 2.00+0.05

T 0.25+0.05

T, 1.05

w 8.0+0.2

Symbol SC-82AB | SC-88A

A 2180+1

B @ 60+1

C @ 13+0.2

D @21+0.8

E 2+0.5

w 9+0.5

W, 1.240.2 Unit : mm

Contents 3,000 pcs

Unit : mm
|:> Pull out direction
P2 Po T
/r‘\ M

|
r!\‘/1rb/'“
‘ o=

Seal area by a cover tape

|
[
|
=
]
I;I
[
[
[
=
[

-
-

‘ Empty

Occupancy ‘ Empty

cover tape

Ver.6

160mm and more '

100mm and more

Label

(7
\_I\_I\_I\_I\_I\_H_I\_I\_Il_l

|::> Pull out direction

Put in the outer box

http://www.njr.com/

1 reel and more

-

TE1
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mPACKING SPECIFICATION

MSOPS8(TVSP8) Emboss Taping (TE1)

Unit : mm

MSOPS (TVSP8/) *
“MEETJEDEC —
Symbol MO-187-DA Remark |:> Pull out direction
JTHIN TYPE
A 44 Bottom size Po, Po 6 Do T
B 3.2 Bottom size /
Do 1.5+0.1/-0 / -
D 15+0.1/-0 € __;-__CP _____ g)_ ____d'}_-_-___ —F
E 1.75£0.1 A (-
P o000 2| = Ho—t1-11-1 1@ ]
Po | 40:0.1 \ v J}J
P 8.0+0.1 | | A\
P, | 20:005 | \
- e ] Ll N\ew
2 B d
W 12.0£0.3
W, 95 gwckness Wi
MSOPS (TVSP8/) *
Symbol *MEETJEDEC MO-187-DA
/THIN TYPE
A @254+2
B 21001
C 213+0.2
D 221+0.8
E 2+0.5
W 13.5£0.5
W, 2+0.2
Contents 2,000 pcs

Ver.6

Seal area by a cover tape

Empty Occupancy Empty cover tape

160mm and more ' 100mm and more 1 reel and more

| Y VN J WY J WY J WY J WY J N [ WY W

|:> Pull out direction

oot

10

TE1

Label

Put in the outer box

Label

http://www.njr.com/ "20-
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mPACKING SPECIFICATION

DFN8-U1 (ESON8-U1) Emboss Taping (TE3)

DFN&-U1
Symbol (ESON8-U1) Remark
A 2.25+0.05 Bottom size
B 2.25+0.05 Bottom size
Do 1.540.1/0
D1 0.5£0.1
E 1.75£0.1
F 3510.05
Po 4020.1
P 403101
P 20+0.05
T 0.25£0.05
T 075
W 8002
Wi 55 Th'g'_‘?ﬁ:x
DFN8-U1
Symbol (ESON8-U1)
A 180 +0-15
B 9 60+1/0
c ©13.0+0.2
D 21,008
E 2.0+05
w 9.0+0.30
W, 12
Contents 3,000pcs

P2

Unit : mm

|:> Pull out direction

Po

¢ Do

Wi
B

P "]

P

Seal area by a cover tape

Empty

Occupancy

E mpty

cover tape

Ver.6

160mm and more '

Label

(7
l_l\_l\_l\_l\_l\_H_l\_l\_ll_l

|:> Pull out direction

Put in the outer box

—

Label

http://www.njr.com/

' 100mm and more

1 reel and more

TE3
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mPACKING SPECIFICATION

SSOP14 Emboss Taping (TE1)

Symbol SSOP14 Remark
A 6.95 Bottom size
B 54 Bottom size
Do 1.55+£0.05
D, 1.55+0.1
E 1.75+£0.1
F 5.5+0.05
Po 4.0+0.1
Py 8.0+0.1
P, 2.0£0.05
T 0.3+0.05
T, 19
W 12.0+0.3
Thickness
Wi 98 0.1MAX
Symbol SSOP14
A @254+2
B 21001
C 213+0.2
D 221+0.8
E 2+0.5
W 13.5+0.5
W, 2+0.2
Contents 2,000 pcs

Unit : mm

|::> Pull out direction
Po

T

P2 ¢ Do
Jany _r\/r|\_ r\/ﬁ
...... A7/ 7 BN 74
- L | B
=/ N \J\ \I
1

Seal area by a cover tape

9 Pl

T

T

2
> Pullout direction

Empty

Occupancy

Empty

cover tape

Label

Ver.6

160mm and more

' 100mm and more

| Y VN J WY J WY J WY J WY J N [ WY W

|:> Pull out direction

Put in the outer box

Label

1nn

1NN

TE1

1 reel and more

http://www.njr.com/
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sRECOMMENDED MOUNTING METHOD

*Recommended reflow soldering procedure

f
260°C /< o
230°C yavey
220°C
180°C
150°C
Room Temp.
a b c g
a: Temperature rampingrate  : 1t04°C/s
b: Pre-heating temperature 1150 to 180°C
time 160 to 120s
c: Temperature ramp rate :1104°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 ramping rate  : 1 to 6°C/s

mREVISION HISTORY

*The temperature indicates at the surface of mold package.

Date Revision

Changes

2.Aug.2016 Ver.6

Data sheet format revision

Ver.6
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[ 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. To ensure 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 Alarm/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. Warming 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 bur, 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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