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OPAX277AIDRM, PA, UA +0.15 +1
E#IRYZH 0.2 uV/mo
OPAX277P. U +0.3 +0.5
Vg = £2V~+18V
. - OPAX277AIDRM, PA, UA +0.3 +1
PSRR EIRELEATRE L uviv
Vg = #2V~+18V, OPAX277P, U +0.5
Ta=-40°C~+85°C OPAX277AIDRM, PA, UA +1
Frq L —ar
(FaT A 7T9K) de 0.1 MV
AN SAT A
OPAX277P. U +0.5 +1
) OPAX277AIDRM, PA, UA +0.5 2.8
I ANFISAT AR nA
OPAX277P. U +2
Tp = -40°C~+85°C
OPAX277AIDRM, PA, UA +4
OPAX277P. U +0.5 +1
) OPAX277AIDRM, PA, UA +0.5 +2.8
los ANHA7 ey NE nA
OPAX277P. U +2
Ta = -40°C~+85°C
OPAX277AIDRM, PA, UA +4
JAR
ANEEIAR f=0.1Hz~10Hz 0.22 uVpp
f=10Hz 12
‘ f=100Hz 8
€n ANIVEE /AR nV/Hz
f=1kHz 8
f= 10kHz 8
in ATV ARG f=1kHz 0.2 pANHZ
ASEE
Vem ()4 76 FE i B (V=) +2 (V4)-2 \%
OPAX277P. U 130 140
Vem = (V=) + 2V~ (V+) - 2V
B OPAX277AIDRM, PA, UA 15 140
CMRR [RIFBIE Z bRk dB
Vem = (V=) + 2V~(V+) - 2V, OPAX277P. U 128
Ta =-40°C~+85°C OPAXx277AIDRM, PA, UA 115
AT E—F VR
Zp 7= 100 3 MQ || pF
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6.7 BSIHI%E (continued)
TA = 25°C. VS =10V~30V. VCM = VOUT = V3/2\ R|_ =2kQ % VS /2 ﬂlﬁﬁ (ﬁ&:?ﬂﬂ@fm\ﬂﬁm)
SR \ FRAMEHE | RME EEE RAE| W
BA—F A
Vo = (V=) + 0.5V~(V+) - 1.2V,
R, = 10kQ 140
A B — B dB
o " Vo = (V=) + 1.5V~ (V+) - 1.5V, 126 134
Ri=2kQ Ta = -40°C~+85°C 126
JARBORE
GBW | b ki ! MHz
SR Z)—L—h 0.8 V/us
0.1% £T 14
ts BRI T B AN Vg =#15V, G =1, 10V 277 us
0.01% %£¢C 16
tor S IR Vinx G = Vg 3 s
THD+N | &EF#ETE + /(X G =1.f=1kHz, Vo = 3.5VRus 0.002%
A
(V-) +0.5 (V+)-1.2
R, = 10kQ
y _— Ta = -40°C~+85°C (V-)+0.5 (V+)-1.2 v
© T (V) +15 (V+)-15
R, = 2kQ
Ta = -40°C~+85°C (V-)+1.5 (V+)-15
Isc STk BT +35 mA
CL 25 Btk A S BRE RE MREA R 25 R
Zo PA—=T AT b Mz 40 0
A
ER
+790 +825
la 7T DI lo = 0A HA
Ta = -40°C~+85°C +900
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6.8 fARAIEE

Ta =25°C, Vg = 15V, R = 2kQ (RrIZFLiR D72 RD),

140 T 140
T | g [T T T T
120 ™ —G=0 o 120 NS
N ----C_ = 1500pF 8| N +PSR
100 N _30 -PSRIN NG
N \ _. 100
N N ) N N
__ 80 N -60 S 0 N N\
) N @ \ < x N
2 60 N N \ %0 ¢ = N \\\c i\
< w0 N N 3 @ o0 N N
N = -120 7 N N
\ o
N h 40 .
20 N Y -150 ™Y
N 20
0 -180 Ny
RS {
-20 1 [ 0
0.1 1 10 100 1k 10k 100k 1M  10M 0.1 1 10 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
6-1. B —7 - 44 > B L UAHE & Bl & DBR 6-2. BREH L URMARELL & BRE & OBk
INPUT NOISE AND CURRENT NOISE
SPECTRAL DENSITY vs FREQUENCY ‘ ‘ ‘ $ ‘ ‘
1000 — ‘
i i i HHE i Noise signal is bandwidth limited to
= Current Noise lie between 0.1Hz and 10Hz.
I£1E |
% 2’ 100 >
2 % > L 1 1
3 g
z Ny s}
:'j’ E 10 h Voltage Noise H 1 !
53
>0 T L] LI} Li
1
0.1 1 10 100 1k
Frequency (Hz) 1s/div
63. AN/ AXBLUVERD /A X - AR FSLABEL BB 6-4. AN/ A XEE & B & OB
D%
140 1 - T -
Vour = 3.5Vrms ]
/
~ 120 < /
) 4
z TN ~ /
c N I 0.1 £
il ™ < ra
% 100 ° ]
o ) _ 2
% Dual and quad devices. G =1, N S G =10, R, = 2k, 10kQ i
B all channels. Quad measured \\ T /
o) 80 [ channel Ato D or B to C—other :,D: /
c o h . £ 001 .
g combinations yield similar or \\\ 7
6 improved rejection. ™ I
N H HHH ‘ HH B
40 0.001
10 100 1k 10k 100k 1™ 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
6-5. F ¥ RJIb - IRV —2 a v L ARKEDOBR 6-6. EBMEE + / 1 XL Al L DR
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6.8 ARHVFFY: (continued)
Ta =25°C, Vg = 15V, R = 2kQ (FRIZELR D72 RY),
16 35 - —
Typical distribution __ Typical distribution
14 |- of packaged units. - 30 — of packaged units. |
— Single, dual, and | = Single, dual, and
R 12 F quad included. | < 25 quad included.
[
§ 10 2 -
£ | - ?;1 20
£ 8 £
ksl 1 | 5 15
- 6 =
c S -
8 4 S 10
] — 8 -
2 | 5
S o T 1 0 —!_!_’—iilllllllll
-50-45-40-35-30-25-20-15-10-5 0 5 10152025 30 3540 45 50 0O 01 02 03 04 05 06 07 08 09 10
Offset Voltage (uV) Offset Voltage (uV/°C)
6-7. A7ty MEEDOHRSH 6-8. 77ty FEERY 7 FORRESH
3 160
=~ 2 150
2 ~ CMR
© Q —_
2 1 S 140 A
9] x oL
5 o T~ 2 130
Q D:”
g — | = PSR
5 (@]
g 5120
@ 2
£
6 _» 110
3 100
0 15 30 45 60 75 90 105 120 -75 -50 -25 0 25 50 75 100 125
Time from Power Supply Turn-On (s) Temperature (°C)
69. U+ —AT7 v IHOAT Yy FBERUT b B 6-10. Ao, CMR. PSR &iREE & DBAER
5 1000 100
4 950 90
—~ 3 . 900 80 <
g / < <
£ 2 2 850 70 =
}5, o — k = tlg | S
s 1 S 800 E— 60 £
5 5 P 5
S o S O 750 | 50 2
2 4 = § 700 B — = 40 38
3 8 650 *lse 0 2
£ | Curves represent typical 3 ——— 2
-3 ) . 600 20 »
production units.
Y ;
-5 500 0

-75 50 -25 0 25 50 75 100 125

Temperature (°C)

6-11. AANA 7 AEBfi L BREL DR

-75 50 -25 0 25 50 75 100 125
Temperature (°C)

6-12. L BRS L EREREBE L ORRE
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13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

6.8 KRV (continued)
Ta = 25°C. Vg = +15V., R = 2kQ (FHITEIR DRV RD),

2.0 2.0 T T T T T
1 Cur\)e shom‘/s nom‘1alized ‘changt‘a in s C?:Lve showtstno\;maliz%(:/c?an.gelir|1 bias current
5 ; ; _ — .5 | with respect to = 0V. Typical | g may range
bias current YVIth respect to Vg = 10V from —0 5nA to +OC’;nA AtV = OVB
10 (+20V). Typical Iz may range from | 10 : : : cM .
’ -0.5nAto +0.5nA at Vg = +10V. Vg = #5V
_. 05 __ 05 \
z 00 ~ 2 00 L
2 Ve = 0V = /
-05 -0.5
Vg = 215V
-1.0 -1.0
15 -1.5
20 -2.0
0 5 10 15 20 25 30 35 40 -15 -10 -5 0 5 10 15
Supply Voltage (V) Common-Mode Voltage (V)
6-13. A7\ 7 ABRDE( & BEBE & OBR 6-14. AF/84 7 ABRDE(L & FAABE L OBk
1000 100 T T
per amplifier [ 10Vstep
| C,_ = 1500pF L
z 900 P T
|
2 - 50 =
€ 2 0.01% —
g 800 o »
¢ — : st
< E’ e
g 700 Vs % A
o »n 20
3 /
600 /
500 10
0 5 +10 +15 +20 +1 +10 +100
Supply Voltage (V) Gain (V/V)
6-15. FRILEFR S BREE & DBARF 6-16. EhU ST - L LERN—T - 514 2 LDBBER
30 ] (V+)
Vg = 15V (V+) -1 -
25 (-2 /—55 C
B 2 (v)-3 P; N
> 20 £ vi)-4 125°C LN\
& @ N 25ec] D
© o (V+)-5
5 15 o
©
2 £ (V)+5 ;
2 S Woyea 125°C 25°C |,
g 10 5 V= ~N/
8 \\VS =415 é— (V—) +3 \/ /|
5 N S (voy+2 AN
N -55°C
— (V=) +1 —
0 (v-)
Tk 10k 100k ™ 0 +5 10 £15 420 25 30
Frequency (Hz) Output Current (mA)
6-17. BRLNBE £ MM L OBIR 6-18. N BER A ¥ & MABHRE DB
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6.8 KRV (continued)
Ta =25°C, Vg = 15V, R = 2kQ (FRIZELR D72 RY),
60 T
Gain = -1
50
\ \ / \ [
g 4 Rl / \
5 / ain = + - \
2 30 5
@ S
$ / \ R /
/Gain =+10 / \ /
10 p | / \
0
10 100 1k 10k 100k
Load Capacitance (pF) 10ps/div
G =1.C_ = 1500pF. Vg = +15V
6-19. IMEB DA —/A— a— M ARBRLDOMF 6-20. KEBRT v Th&
= A N /\\

= II >
kel o
S S \
€ I l E
] & l \
] | | = —
- \/
vV
1us/div 1us/div
G=1.C_=0,Vsg=1%15V G =1, C_ =1500pF, Vg = +15V
6-21. MEBRT v TI6E 6-22. /MESRT v TIHE
100
70
50
30 1]
5 20 /|
& ’/
3 Py
E s /
3 o
2
1
1k 10k 100k 1M
Frequency (Hz)
Vg = +15V

6-23. I —THhA 2 E—F >R
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7 SR BH

71 HE

OPAX277 S U —RXENEEE A T 1T, EFAEHED OP-177 12 bA AT, ZRODF AL RT, A XDUE,
A BIEAL 7 DK, BEOER O ILEHT 2 [0 & KB £, FFHITER AN Lo MEIESLORY
TR ARNWAAT REGR, @O REARERE L, SO EIREBIERELLE WS TZRENHVET,

7T28ETOYVIH
Input Offset
Adjust
(OPA277 only)
+HIN —mmm+ |
N B . | Output
Input Offset L]
Adjust Compensation
(OPA277 only)
7.3 HAREREA

OPAX277 2V —RZ2=T 4« AV ETE T, LW N RS T AE L2228 BN T 7V — a2 Tff
B TEET, JAARE, T3 A L E—F L AREWEIRIZED T 7V r—2ar T, T3S 20 DI
7‘73/7)/7 2T U BMETT, BEIL, 0.1uF O3 T UYL TOVET,

OPAX277 2V —RIA 7By MEELRV 7 MMEL 2> COVE T, mOMEREZ FEH 4 2120%, BIFL A7 7 bR A 5
A FEELL TESD, A7 By NEEERUTZ NI, AT 7 A O/NERVERENIZL> TR T35 TR HY
9, Eﬁéé)ﬁ%i‘%ﬁ*@“ét?ﬂaﬂm%ib OPAX277 ) — XD B MERE MK T 42 ATREME NV £, Zh
DOENENL AR T WHDOANE S CEEMNPELN L2 R LET,

. 20®J\77E/A®E%;TEB®¥J1 Z A BT D

o EHERASEIEIND TELE TN -G IR A Bl E 35

o FARTUTBIVRANEKEZ, BHT 7 E ORI HER TS

7.3.1 BfFEBIE

OPAX277 2V —ADA T 7L, £2V~+18V OEIR TEMEL , B MEREZ I L 77, 1ZEAE DA T U713 1
OO EIREE TOLBENFESN TNDEDITHL T, OPAX277 LV —RIIE D FET SV r— a0k s L CHLUE
SNTEY, £5~+15V OFEPE L FEPHIZR L TH—OF|R2EH I ET, ZOHE—OHIRIZLY, Vg = 10V TH)
ELTWAEETE, £15V EIRAHEHL T A5 E LRICHAROMEREZSLZENTEET, SHIC, BERANTA—H
1%, -40°C~+85°CO M IR EFPH CEMENBESN COE T, 1IFEALE OEMEIL, £2V~+18V OEEEE E#iPH T
BALLER A, BEBREEFITREICL > TREEL®TH T A—F% B/ ar 6.8 IRLET,

732x 7€y FNEERE

OPAX277 2V —R1Xx, A7y NEBIELRV 7 MR INZ D720 — P - NI 7 ENTWDHD T, i&/uk“@lﬁlftﬂ 4N
A MLELLUEE A, 7277 L. OPA277 DA By 1 L0 8 ICA 7By NEIEN AEERHVET, M 7-1 12,
T ar—REER L A7 vy NEIEEREE T A EE R LE T, ZOREEIL, zLA7/7 DA 7 vy Er| _ﬁ“ét

(ZOIME AL TIZEN, VAT AN OB CIERSNI-A 7 2y b IE T 5720 Z O Fi#E 2 LT 72
S, IBIMOIBERVZ SRR AT D RMREMERHV E T,
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Trim Range: Exceeds
Offset Voltage Specification

OPA277 single op amp only.
0.1pF Use offset adjust pins only to null
offset voltage of op amp—see text.

V-

K 7-1. OPA277 # 7ty FEE bV AR

7.3.3 AHORE

OPAX277 T /3AZD AJ1iE, 1kQ DEFIA TP EZ A AR 7T 7 THRFESILTOET, AL, £30V OB A
INTHRERL TIHADZENTEET, R#EX A —RIE, ATTPA—N—RIATENTEXICEBLET, ZOREE
FE =T FA VB ERRAT DT TV —ay DA — A TS BB A I E T A REME B FT 1 AT
VAV EE 52D EIHVEE A,

1kQ

1kQ

& 7-2. OPAX277 AHIRE

734 A ANAT RERDF v I

OPAX277 2V —AD NTJB DX —AENIL, [F% THDF v /L ERRIZ > TNEBICHE S E T, #iRELTH
BIAANSISIAT AEFRIL ATTBEORXR—AER LT BIVERDEIIRVET, ZOKE AT AAT AEFIL., 1EIC
HAEIZHRDAREMENHVET,

ZOFETHRATAERDBF Yo rEnbde, ANINRATAEREAN A7 2 MERITZIERCRKEXITRDEST, 20
R AMOA T U TIL BN RAT AER T v B VIRPUARE IRV ET, K 7 3L, AMFTF AT R
Y RABIEAR AT AERDA T T L IS AT ZAE T v R AR L2y OPA277 Dbz RL T
F9, AL T RAERARZEZX YT ADITRPIZBINT 58, EBRICIIA 7y NEEE /A XI5 FTHE
HERHETS,

R, R,
R h o AAA _
o Op Amp 5 OPA277 ——0
+ +
R:=R,|IR
8= Ryl Ry AN No bias current

e cancellation resistor

— (see text)
(a) (b)
Conventional op amp with external bias OPA277 with no external bias current
current cancellation resistor. cancellation resistor.
B 7-3. A AINA T ABHRDF v I
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7.3.5 EMI fRELE (EMIRR)

BTV (EMI) BrZE (EMIRR) 1, A7 70 EMI iftEERLET, <O T A ICEm 2580283, RF
5 DRI LDA 7 By NBEEDZE T, EMIIZEDA 7By bDZDOZA A LD NIRRT IR ETEHA T 71,
EMIRR 230 EL, TV UMVEIZL > TEE/LEINE T, EMIRR OB EIXSEIEFRFIETEITTEETN, ZOLR
— N CILHFIZ, RF 5B A T U7 OIEREZ A EAACHINEN/-L& 0 EMIRR PEREZ A 372 EMIRR IN+ (29
WTCEHL TOET, %I LLTD 3 SO MICEY ., EREEA T DB EMIRR TTFARSHLET,

1. FXT T DANE AL, EMI ~DEZ N RH m OIS TRY, @ ITERE Y £ e X0 RF
B OEEFIZEL TUVET,

2. FEREEBIOREEA T 7 AT, SRR L A7 UL L CTERY., EMIRR HEENZIF—FH L QvE
kR

3. ERER AN FE2 TV MER (PCB) LTk cEn72d ., hoe v Jh IEKERE Y 0 )57 EMIRR % ff B2
ECEET, ZOMRRIZED, oOE <> PCB Bl DR O OB MM BAER 2R AESEH L RF 5 5%
FERCHE A )b BRI CE T,

EMIRR IN+ ODEZEB LT ANFIEOZEANZOWTIL, [AT7 7D EMI [RER 77V r— gy ) —baBRLT
P&, ZOT 7V r—ar/— M, www.ti.com »HA 7 a—RTEEd, ¥ 7-4 (2, OPA277 @ EMIRR IN+ %
AR EICR LT ey Lizb D E R LET,

120

Prr =-10 dom
Vg=1+25V 1
100 vey=0V
= 8
3 0 /]
3 /|
= 60 /1
o v
S /
w 40 7
Pl
//
20
0
10 100 1k 10k

Frequency (MHz)

7-4. OPA277 @ EMIRR IN+ & iR ¥ & D%

FIRAREER A . T X TOT aTABLRTT YR FRT T TN ADA—T a0 1FIEFZEDO EMIRR +IN PERE
ZEHET, OPA277 D=T 1«7 AL HHRIEIL IMHz T4, EMIRR PEREMNZ D i H%a Rl DAL, A7~
OFIRENIC TS TAEEBEFEEL TNDBIEERLTVET,
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EEEOT TV —a TN ET D, FRE DB EICI TS OPA277 @ EMIRR IN+ fii%, # 7-1 IRLE
T, & TR T TV —vaid, RIORTREDJEE A H.LEL T, 232 OB OfHE TEfEEE 528
NTEET, ZOBERIT, CNOOFEIEO T 7V r—ar i 4558 £33, Bl2E, 5 (ISM) SRS
EDMFIEY =200 RF THHTHEIE T 5 ATREIED s MO 73 B THEE S DR IC L > TRHCEE T,

R 71. FERABRBICH TS OPA277 D EMIRR IN+

R TV —ar | #vYT EMIRR IN+
400MHz ENAVEEG B ASAVORREFHTOEM, [ L—F — UHF 59.1dB
900MHz GSM, #ERH(E ) 4 — 2> GPS (fick 1.6GHz). ISM, #i%2E/31/L, UHF 77.9dB
1.8GHz GSM, E/A LR =T VRGBT L SR 91.3dB
2.4GHz 802.11b/g/n, Bluetooth®, E/ XA /L« =Y F )L, ISM, 7~F o7 HEffHE, S N R 93.3dB
3.6GHz HERAL, 2SI e —ar MR, B3L, S /SR 105.9dB
5.0GHz 802.11a/n, iiZEi@IE e —Tar, B VEE, FHEEEMN, C SUF 107.5dB

7.3.5.1 EMIRR IN+ D7 X &t

7-51Z, EMIRR IN+ 7 AT 572 ORI E R LET, Imk T Z2HHL T RF VY —2%4 X7 7 DI
R A R LE T AT T =T - Ay T 7 MRR Y TR RS, X — "R 7 L% (LPF)
ET VBN e T A—H (DMM) IZERE S CNVET, ATV T DA TAUE —F LV AD REIRIA T ISR AET
LEVBEDKELET D, ZOFEIX EMIRR IN+ ZIRETHEXIZRHMELSIL, BEINET, fERELTHELNLE
DC A7ty hEREIX, vV TFA—Z Lo TH TV BIOMESIET, LPF (X~ /T A—F DR EIC T35 0]
RMEDHLIRE RF (E 50DV TF A—2EHGLET, S OWTL, (X770 EMI [RER 77V r—3a
Ve =S RLUTIESN,

Ambient temperature: 25°C

+Vs
50 Q Low-Pass Filter
=9
RF source vV

DC Bias: 0 V s Sample /

Modulation: None (CW) Averaging Digital Multimeter
Frequency Sweep: 201 pt. Log Not shown: 0.1 uF and 10 uF

supply decoupling

+

B 7-5. EMIRR IN+ 7R MERDE R

7.4 TINA ZADEBET— K

OPAX277 |ZI3 i —HEAEE — R 80 | FEIAEIEAS 4V (22V) % L5 EBEL £3, OPAX277 Ot KEIREEIL 36V
(+18V) T,
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87 V=g RE

g
LT o7 7V r—vaAFiid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz
TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RELHFEL T AN DL T, VAT AOKREZHERR T DM BERDHYET,

8177V —< 3 iBR

OPAx277 773U1% DC FEEEL AC PEREMIEF TN TWET, ZRHDT A AT, ek 36V DOFEJFRL —/L TEIE
L. BIEA7 vy NEBE, A7y MEERVZMIMAT, IMHz O#EIEE . mWA AR ERE 2 R L COET,
OPAX277 1%, LRt A > WBIEOEERT 7V r—ra iUz, B mEfed <777,
82 R&NBT TV IT—>a>
8.212XkO—/IR -7 4J)V¥

2.25 kQ

||
[
1nF

2.25 kQ 1.13kQ
Input —A\/\/\——¢
—— Output
4nF
I v

E81.2&kA—/SR - 74)V¥%

8.2.1.1 BR51-EL
o FAr =1VN

o m—/ XA Hy AT E = 50kHz
« -40dB/dec D7 A /LH G

o FALERWBISEDORT, A DY —2 3dB ARl RSN ET
8.2.1.2 F#/G R FIE

TANEREY — VMR 17 N TNWT T 4T T4 N BB TS T AT, T4 VR — VR
HELTFY A AL AN A BUFRT TR TR A AL ATV AY DR H s )= =N 580y T e
VIR—RUNEF LT, IR A NVAERETTEET,

TAVEFREY— L, REPY — LI a b —3 g0 Web B Web Sty — L EL TR TE AL L By T
TTAT T AN IV a—Tal b Doy Cikat, &b, 3ol —arT&ET,
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8213 77— 3  Hi#R

20

20 A\

Gain (db)

-60
100 1k 10k 100k 1M
Frequency (Hz)

& 8-2. OPA277, 2 /R. 50kHz. O—/XR + 74 )V¥%

822A—kK-wN-7TV7

V+
> O
+
12 O Vg = (V V)(1+R2)
OPA2277 out = V1=V R,

For integrated solution see: INA126, INA2126 (dual)
INA125 (on-board reference)
INA122 (single-supply)

Ks83.A—FK:-vi-7r7

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 19

Product Folder Links: OPA277 OPA2277 OPA4277
English Data Sheet: SBOS079


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/opa277?qgpn=opa277
https://www.ti.com/product/ja-jp/opa2277?qgpn=opa2277
https://www.ti.com/product/ja-jp/opa4277?qgpn=opa4277
https://www.ti.com/ja-jp/lit/pdf/JAJSMR6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMR6C&partnum=OPA277
https://www.ti.com/product/ja-jp/opa277?qgpn=opa277
https://www.ti.com/product/ja-jp/opa2277?qgpn=opa2277
https://www.ti.com/product/ja-jp/opa4277?qgpn=opa4277
https://www.ti.com/lit/pdf/SBOS079

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

OPA277, OPA2277, OPA4277
JAJSMRBC — MARCH 1999 — REVISED FEBRUARY 2023

8.23 M A — ROBERHELEERALAEXNOEFT 7y b ERYT b+ - W—THE

lreg ~ TMA
- 5V
V\} 12
+ V+ 1
+ Vi
\/ 12 LN By 'F“\| N
Type J OPA2277 Vin R
v VREG vt
- R 4
\/ 10kQ Rs
Re 9 4
%430 Re 12500 XTR105 B -
10kQ 5
< Re Elg
IO
2| Vin 7
OPA2277 Ingr O »
lo=4mA+ (V= V) =—
500 V- 6 Rg
250 Rey = 12500
I_H_I G =1+2Re _ 50
R
0.01yF

B 8-4. 1A — ROBERWBELERLREXNOEF 7Y b, ERYT b~ - —THE
8.3 BFICRT S #HRHEIF

OPAX277 I+ 4V~36V (+2V~+18V) TEIERBIESH T, Z< DT -40°C~85°C Tl IS ET, BifEEE
FTIRE ISR CREARE B A R T A RN B D/ 8T A—Z oW T, E/var 6.8 #BIRL TSN,

EE
FEIRFEEDS 36V 2 A DL, T AAAMEANLBREZ S XD AREDRHVET, B/ ar 6.1 2L

TLEENY,

BIRE L DU 0.APF DAL R Ay FUhERLE T D8, JAARDZWERL @A E—2 L ADBERNHIRA TS
MAEXRIRTEET, AR a2 T oY OREDOFEMICOWTIE, 73 ar 841 2B L TTES,
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84LA47VU K

841 VL7V NDIHARSA Y

T SA AT DEMEMERER LT H121E, BL T O] PCB LA 7 U hFiEZHE AL TZEN,

o JAZRXNEBEROBIRE L 4T HREZRBLT, 7l BEIURTET22ENHVET, AR arT
YR, T aZ EBICH L T — R L —F L ADEREME L, FE A AR KRBT A I HE N E
7

— BB LTTUREDORNZ, ALK ESR @ 0.1UF £ T30 7« AR AT B 2 L, A[REZRBRY T /S A AD
IR ELET, B—FIRT 7V 7r—arOaiE. VE BT 70 RIZHL T DONRA/RA a5 o a4z
AP

o [BIEOTIasiET OHNERDOT T RERE S BET DI LR, AR I D5 i O sh R0 ED 1
ST, @, %8 PCB 056 1 DL EORBIZIS IR T —r BT, 7908 - L — 3B 58I ST
DEEBIT, EMI JARERRY AREMEAARIBL £3, VIV REBROMBIUCER LT, TUXN T I RET s 7
VREPREICHE RIS BET A IO LET,

o FHEDTVTEIRE T HITIE, ATTERRE EIRECR F/IT BRI D TEAE B CElE L £, ZnH 0l
By BEL TR WS USRS /A A DL OEUREATICT 28013, BEICZZSEDLHFNIEHNICE
WEERPBELNET,

o HMFITERSRIE. FTREZRIRD T A AT ALE L9, B/ ar 8.4.2 IR T 0, HAEREEZR/NRIZINZ 57
W, RF & RG (FEz A O IZELELET,

o AJJELARIZ, CEAIRVESLET, ANBART, B ORHBUERHR S ThHZEIZHITER L TUEEN,

o EERRROEIIC, BEEISNAEA L —FZ U ADT — R VT H R E T DR L E T, =R U7 a2
T DL, AHEICAFAET D, SESFREN OB LD — 7 E i A RIEI R T& £,

o FEOMERER EBLT A0 . BHGH AL TD% T PCB AT 228 A HESE L £,

o EREEOERENKIL, TTART VT N\ — U ~DIBRDRANEOEREN LT DG ENHVET, PCB /KT
YL Tnb, PCB 7B 7 VA R—F 7 LT B 7 B AT RARD /S0 —ICRIA N T2 K 55 2 2=
THIEEHERLE T, IFEALDOHE . ERHEIC 85°CT 30 MO IKIEN—% 7 217213+ T1,

* DRM Vo 2r—27(8 E2-VSON) DA N—RT7L—LDH A/ yR% PCB OBV RIZERMMTLET, 20T —
2 — DRI S N o r — VI E, 23—V ey RO B S HES LS T ET,

* DRM N tr—27(8 E2-VSON) D& :G&H/ Sy K& T 358 EF A2 F—Tva Nyr— Yk
BLROFELOR =R L ~L« T AN DR —R - L)L OEHEMER KIE I/ ELET ARHEE D OT 7V r—ar
Th, BHUIZ XY RIZSLT PCB BT T #E Eose ettt BRI E M 2R T 2L ERHVET,

8.4.1.1 DRM /Yv or—=> (8 E22 VSON)

OPAX277 >'V—X(X DRM /37— (8 B> VSON EL TN ET) 2L CWET, ZiUTV—RL Ry —y

T, AT —VEED 2 DOOHDMIBEMLET, ZO=T F T R — O/ —I280 R—R OB R

S, BH LI S RIC k> TBWRHE B SR RAED M ELET,

DRM /3 — V3B I/ S< | BRI /N S< 72> TUVET, SBIZ, SOIC X VSSOP Z2& d—ikiyicfi s

LD =D BB OB HE U EINZ /25 TRY  BHECERNFENLESIN CNET, Fo, MBI —R2

RN V=R O REL I S ET,

DRM /v r— D AR HERY 2 7 U MER (PCB) DT £ 7 VEIEA AL TR S ICEETEET, TQFN/SON

PCB FIL|BI V[V YR 7Ty 7 U—Rlig -7l aly 7« oy — | O T TV —ay s J— M BLTIEE

W, EB B, www.ti.com H A T —RTEET,

PN = VIEEICER I LIZ) — R T 2R D2 A Sy R, V- 1T L 97
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8.42 L1477 Ml

Place components

VIN

RG

(Schematic Representation)

Run the input traces ~ close to device and to
as far away from each other to reduce
the supply lines parasitic errors

RF

VOouT

as possible RF

\ r‘ Offset trim

————————— OUTPUT

VS+
f___|__:
v, |
V+ ! T O GND
LI

Use low-ESR, ceramic
NC 4
bypass capacitor

Use low-ESR,
ceramic bypass
capacitor

[ VS-

VOuT

Ground (GND) plane on another layer

8-5. OPA277 JERIGIBEDO LA 7
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OTNARBELULRF A FOYR—-F
9.1 FNA ADHR— |

9.1.1 AR YR~
9.1.1.1 PSpice® for Tl

PSpice® for Tl 1%, 7 mZ [EEE OPEREFARIZE Y. DR FT B L OS2 —2a B T, LA 7 UM REIZE DT
2 T VAT LDORGHET AN AT 2 —al AR T 52T, BT AN HIRL . i A E T B 2 ki
TEET,

9.1.1.2TINA-TIN > S b—253 2 - YZ PO 7 (BRSO >O0—F)

TINA-TI™ 232 —var Y7 T L, SPICE = v &2 _X—AZ LTz Bl i 7e N WA S 2 —
ar - Fal 55T, TINATI X2l —ay - V777 1E, TINA™ V7 M7 =7 O3 X TCOMEBEA I D HE N —
Al T NV T BT NET VT AT T MIMAT, vIBETNADIATIZINTIa—RENTHET, TINA-TI 22
2l —3ar Y7 = 72X, SPICE OFEHER)7: DC fiFAT, B PEMEHT . JEIE IR AL T 70 L OSBRI A, 380
DO FHERE PRSI TVET,

TINA-TI 2 Rab—ar Y7y TGy — e ialb—ay Web R—Ub iR T4 —RT& | a—F
— PR EIESFRHETT 4 —< v N CTED, ARG EREBE A 2 TV ET, IABRFHRIZRIZED . A1 % 5%
KU, B —R, BIE, BLOWEEZ T 0—T7 LT, B0 0 A7« AF—h Y — )L ER CE £ T,

ey
N7 ANEAFE AT AL, TINA Y7 =7 720 TINA-TI Y 7 b7 =27 3V AR— )L S TWDLL T

BHVES, TINA-TI™ VTR =7« T4 Z b ED TINA-TI S Rab—tar YT =7 %4y n—
FLTLZENY,

9.1.1.3 DIP 7% 7% FHE Btk

DIP 74 7 25l AR 1L, AT 7 Ok 7 7 a b A 7 BELT AN e A REIC T DRI AR T3, /NUOFK mFEET
INAREDAH—T 2 A AZ R, K5 IRTANTEILET, (1B D Samtec Vi - AR w77, EEZEARIZIBET
OREIFEATR—RINTWDAG T T o LET, DIP 74 7 ZFM I M, LN OEFUEAE I r—T %
AR—=FLTWET, D £7-1% U (SOIC-8), PW (TSSOP-8). DGK (VSSOP-8). DBV (SOT-23-6, SOT-23-5, 3L
SOT-23-3), DCK (SC70-6 11} SC70-5), 351 1* DRL (SOT563-6),

9.1.1.4 DIYAMP-EVM

DIYAMP-EVM %, EBDO 7 v 7 [ml i a4 250 B O FEAR (EVM) TM\ e OGRS 2
— ar ORRFEE B LE T, ZORMBFENIT, 3 DD FUEARE Xy /r— (SCT70, SOT23, SOIC) THE#EETHY,
TN T AT IVEIRITS, T TAVE EEEME ., 20 L — X D72 Y 12 O—{&RH 7T 7 Rk
INATRETT,

9.115TIQYZ7 L >R - TH1>

TI DV7 7L R T HFAAL, Tl O@KEET I s 77— ar ERAFIZIERSN =7 I rs ) a—ar T
T, TI DOV T 7L AT AT BIEREE, A OBIN, 232l —val | 5847 PCB MK BIOL AT TR, #iin
#, WEFAOVEREEZRMLLET, TI OUVT7 7L AT H A4, hitp://www.ti.com/ww/en/analog/precision-designs/
PBALIATAFTEET,

9.1.1.6 Z1 NZ&5—/L

TANVEREY — VT T e ENRTWT I T4 T T4V ERET TR T AT, TVERRENY — VAR T
HETI DRUE = F =50 Tl WA T IRy T v a iR— 3 ML T, Bl 7 4 V22 VERR
TEET,

TANEFREY — L, REY — vl 32l —i 3y Web _X—U70 8 Web by —/LE U TR T | ARG 283K
BT T4 74/1/5' Ia—ar b 0 Ciket, &b, v Ial—1arTEET,
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9.2 RF¥a A MDYR—}F
9.2.1 BIEEH

BEEEHZ DWW, LT OT 7V —ar LR —MB X 22 L TS (www.ti.com 2 HA 7 m—R
TEET),

o FTEXHRALAVLAY [QFN/SON @ PCB 3]

© TERFRALARINAY [IT IR T Ty w7 V=R fplayy oy r— ]

o TRYRAURINALY [FT 7D EMI BER]

9.3 RFaAY bOEFEMEZITMDFE

RF 2 A MO EHITHOWTOMBEEZ T EAITIE. ti.com OF ASARBLE 7 4 LA ZBIWTIESW, [HH oMz
TED 1 E 7V 7 U ORGSR T HE, BEINZT R COREERICE T34 AV =AMz TR E T, BE O
WZOWTIE BEESNIZRF 2 A MIE FN TN SET B2 DB LIZE0,

9.4 HR—pF-UY—-2R

TIE2E™ HR—] « 7 —TAiF, TV =T PRRGEF 2O R LR ICE T Mm% 2 — R bitgE o B
BAHZENTEDGATTYT, EFORZZRBELIZD, MAOEMZ LIV THZL T, R CHER I AR HICELZ
EMTEET,

Vo8N TNWAar 7o id, S TAEE ICLY ., BUROFERESN 2L DT, 26 Tl OREE R T 58
DOTHHRL TLE T O RARAZ KL= O TIZHDER A, TI O AL EEZS L TLIEEN,

9.5 FiE

TINA-TI™ and TI E2E™ are trademarks of Texas Instruments.

TINA™ is a trademark of DesignSoft, Inc.

Bluetooth® is a registered trademark of Bluetooth SIG, Inc.

PSpice® is a registered trademark of Cadence Design Systems, Inc.

TRTCOBEET, TNENOFAEICRBLET,

9.6 HETNEICET 5 TEEE
ZO IC 1%, ESD (2L TR T D REMENRHVET, TF AR AL AV LA VIX| IC Z BT BRICITH I# OB A o2&

‘ ML ET, ELWEHRW B IO E FIEICEDRNG S T A AR T 28 2BV ET,

A\ ESD ICEBMHAIT, DFDARIERER 5T A ADFEAARMIEE TSI ET, K72 IC OBE, /3T A—2 DT

BT DT TARSIVCO DR DI D FTREME DS B 2728 | BRI A LS9 <o TV ET,

9.7 S
T R LAY LAY I ZE ZOMAEEEICIT, HEERIREO —EBIOEENTHSNLTOET,

10 A h=hv, Ryo—2, BLUEXER

PIBEDR—IZiE, A =Hv Rolr—2  BIOVE ST AIERATEEH I COET, ZoFRIT, FEEDT A
AR L THRAEESN TV BT OT —2 T, 20T =X I T ERKETINDIZENHY, XAV MIEET SN S
bLHVET, KT —Z— DT I PRAEFE SN TODEEA L, FiRE AR ORAZ BTSN,
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https://www.ti.com/product/ja-jp/opa4277?qgpn=opa4277
https://www.ti.com/lit/pdf/SBOS079
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPA2277AIDRMT Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM - BHZ
OPA2277AIDRMT.B Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 BHZ
OPA2277AIDRMT1G4 Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BHZ
OPA2277AIDRMT1G4.B Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 BHZ
OPA2277P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - OPA2277P
OPA2277P.B Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 OPA2277P
OPA2277PA Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - OPA2277PA
OPA2277PA.B Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA2277PA
OPA2277U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR - OPA
2277U
OPA2277U.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40 to 85 OPA
2277U
OPA2277U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
2277U
OPA2277U/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-3-260C-168 HR -40 to 85 OPA
2277U
OPA2277UA Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UA.B Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-3-260C-168 HR -40to 85 OPA
2277U
A
OPA2277UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 OPA
2277U
A
OPA2277UA1G4 Active Production SOIC (D) | 8 75| TUBE - Call TI Call Tl -40to 85 OPA
2277U
A
OPA277AIDRMR Active Production VSON (DRM) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - NSS
OPA277AIDRMR.A Active Production VSON (DRM) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 NSS
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https://www.ti.com/product/OPA2277/part-details/OPA2277AIDRMT
https://www.ti.com/product/OPA2277/part-details/OPA2277P
https://www.ti.com/product/OPA2277/part-details/OPA2277PA
https://www.ti.com/product/OPA2277/part-details/OPA2277U
https://www.ti.com/product/OPA2277/part-details/OPA2277U/2K5
https://www.ti.com/product/OPA2277/part-details/OPA2277UA
https://www.ti.com/product/OPA2277/part-details/OPA2277UA/2K5
https://www.ti.com/product/OPA277/part-details/OPA277AIDRMR
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ (5)
OPA277AIDRMT Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM - NSS
OPA277AIDRMT.A Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 NSS
OPA277P Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type - OPA277P
OPA277P.A Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA277P
OPA277PA Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type - OPA277P
A
OPA277PA.A Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA277P
A
OPA277PAG4 Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type See OPA277PA OPA277P
A
OPA277U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR - OPA
277U
OPA277U.B Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-3-260C-168 HR -40to 85 OPA
277U
OPA277U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-3-260C-168 HR - OPA
277U
OPA277U/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-3-260C-168 HR -40to 85 OPA
277U
OPA277UA Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
277U
A
OPA277UA.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40 to 85 OPA
277U
A
OPA277UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 OPA
277U
A
OPA277UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 OPA
277U
A
OPA277UA/2K51G4 Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Call Tl -40 to 85 OPA
277U
A
OPA277UAG4 Active Production SOIC (D) | 8 75| TUBE - Call Tl Call Tl -40 to 85
OPA4277PA Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type - OPA4277PA
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https://www.ti.com/product/OPA277/part-details/OPA277AIDRMT
https://www.ti.com/product/OPA277/part-details/OPA277P
https://www.ti.com/product/OPA277/part-details/OPA277PA
https://www.ti.com/product/OPA277/part-details/OPA277U
https://www.ti.com/product/OPA277/part-details/OPA277U/2K5
https://www.ti.com/product/OPA277/part-details/OPA277UA
https://www.ti.com/product/OPA277/part-details/OPA277UA/2K5
https://www.ti.com/product/OPA4277/part-details/OPA4277PA
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

OPA4277PA.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA4277PA
OPA4277UA Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU | NIPDAUAG Level-3-260C-168 HR -40 to 85 OPA4277UA

OPA4277UA.B Active Production SOIC (D) | 14 50 | TUBE - Call TI Call Tl -40 to 85
OPA4277UA/J2K5 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-3-260C-168 HR -40 to 85 OPA4277UA

OPA4277UA/I2K5.B Active Production SOIC (D) | 14 2500 | LARGE T&R - Call Tl Call Tl -40 to 85

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF OPA2277, OPA4277 :
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https://www.ti.com/product/OPA4277/part-details/OPA4277UA
https://www.ti.com/product/OPA4277/part-details/OPA4277UA/2K5
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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o Enhanced Product : OPA2277-EP, OPA4277-EP

o Space : OPA4277-SP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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http://focus.ti.com/docs/prod/folders/print/opa2277-ep.html
http://focus.ti.com/docs/prod/folders/print/opa4277-ep.html
http://focus.ti.com/docs/prod/folders/print/opa4277-sp.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2277AIDRMT VSON DRM 8 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
OPA2277AIDRMT1G4 VSON DRM 8 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
OPA2277U/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2277UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA277AIDRMR VSON DRM 8 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
OPA277AIDRMT VSON DRM 8 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
OPA277U/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA277UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4277UA/I2K5 SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
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INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2277AIDRMT VSON DRM 8 250 210.0 185.0 35.0
OPA2277AIDRMT1G4 VSON DRM 8 250 210.0 185.0 35.0
OPA2277U/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA2277UA/I2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA277AIDRMR VSON DRM 8 3000 353.0 353.0 32.0
OPA277AIDRMT VSON DRM 8 250 213.0 191.0 35.0
OPA277U/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA277UA/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA4277UA/I2K5 SOIC D 14 2500 353.0 353.0 32.0
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TUBE
T - Tube

height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

OPA2277P P PDIP 8 50 506 13.97 11230 4.32
OPA2277P.B P PDIP 8 50 506 13.97 11230 4.32
OPA2277PA P PDIP 8 50 506 13.97 11230 4.32
OPA2277PA.B P PDIP 8 50 506 13.97 11230 4.32
OPA2277U D SoIC 8 75 506.6 8 3940 4.32
OPA2277U.B D SoIC 8 75 506.6 8 3940 4.32
OPA2277UA D SoIC 8 75 506.6 8 3940 4.32
OPA2277UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA277P P PDIP 8 50 506 13.97 11230 4.32
OPA277P.A P PDIP 8 50 506 13.97 11230 4.32
OPA277PA P PDIP 8 50 506 13.97 11230 4.32
OPA277PA.A P PDIP 8 50 506 13.97 11230 4.32
OPA277PAG4 P PDIP 8 50 506 13.97 11230 4.32
OPA277U D SoIC 8 75 506.6 8 3940 4.32
OPA277U.B D SoIC 8 75 506.6 8 3940 4.32
OPA277UA D SoIC 8 75 506.6 8 3940 4.32
OPA277UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA4277PA N PDIP 14 25 506 13.97 11230 4.32
OPA4277PA.A N PDIP 14 25 506 13.97 11230 4.32
OPA4277UA D SoIC 14 50 506.6 8 3940 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DRMOOOSA VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

w b
O~
>]

B

PIN 1 INDEX AREA—

1.0
0.8
Pt lo__n 0. o]
0.05 J‘
0.00
e—— 245+ 0.1 ——
SYMM
¢ — (0.1) TYP
EXPOSED—_ | I‘*
THERMAL PAD |
4
—= i s ]
|
D B C e ]
2x| 2.4] 4 — =
. } ! C 3.38+0.1 ]
6X ‘ 4
- | s ]
Vb -
X5 x5 w0l

4218889/A 01/2025

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
VSON - 1 mm max height

DRMOOO8SA
PLASTIC SMALL OUTLINE - NO LEAD
e (245) ——————— SEE SOLDER MASK
SYMM DETAIL
8X (0.6) %
8X (0.3) s 3
l O © O
1 ‘ 8
5 |
:
T 9 S\((LMM
6X (08 —-1—-—|-—-—~- —_— . — - — F— - 3.38
(0.8) ‘ T (3.38)
| o ¢ © :
| (0.85)
. | Nk
(R0.05) TYP /’O @ @ J
I
L (0.8)
(@0.2) TYP 7
VIA 3.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN

0.07 MAX j
ALL AROUND r ALL AROUND
METAL EDGE /

|
|
| |
|
XSOLDER MASK EXPOSED—/ \NSOLDER MASK
OPENING

EXPOSED METAL
OPENING :

METAL UNDER
SOLDER MASK

\/ﬁ

METAL | ,

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4218889/A 01/2025

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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DRMOOOSA

EXAMPLE STENCIL DESIGN

VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.6) ﬁ
8X (0.3) T

1

}7 |

5
R
=S

)
(R0.05) TYP

ﬂ (0.64) |=—

SYMM

|

, A
N N

N

- -

|
E:j 5 6X (0.98)

l=— 6X (1.08) —

(3.8)

SOLDER PASTE EXAMPLE

BASED ON 0.125 MM THICK STENCIL

SCALE: 20X

EXPOSED PAD 9

77% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4218889/A 01/2025

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



EExsASEEEREE
T, EMTF—REGEET—R (F—R2Y—hEBHET), REFAVY—RA(VIFLVATFHAV2EHET), 7TV Tr—23o®
REHCEITZBET RNA A, Web YV —JL, ZE£MBER, TOMOVY—RE, RENFFETHAEMOHSD "THROEE BHLTH
Y, BRESLORERNICNIIEEHORTRIL. E=E0HNUEEOIRERLZETVAIBIRLE. BRI LERRHIC
AEDSTHEELET,
ChesOVY—RAR, TIHREEATIHTOBREBALARENOREZERLZEDOTT, (1) BEROTTVTr—>a2ICHELE
TIHGRORE, 2 BFROTTVTr— a2 0REr, BRI HZR. Q) SFROTIUT—2 a3V ICHLTHIREREP. TOMENHS
WaReM, EF1UT 1, Rl TLGHOBEFAOEELESICHIZETEZ. SEROIEMTESENELET,
LROBEVY—AL, FEBLKEETIDAEEFIBYET. ChosOVY—RE, VY—ATHAATLWR TIRREERATZTS
Dr—23>OREOENTOR, TIRZOERAZSERICHELET, ChsOUY—RAICHALT, HOBNTERTZCEXPEHT
BPCERBUETATVERT, TIXRE=ZEOANMEEDOT A L ANRFEENTVWRIRTRHUEEA. BEKER, Chs0JY—R%E
BETHEALLERRET2H50FHLIUT, BE, B, BX. EECOVT TIKIVPTORBAZEZCHE IS EN0EL, T
BE—YInEFEZEELRT,

TIORBF, TIORSERE . TIORENBERENARTA2 | ticom TLEFTIHRBECHEL TRHE WD MBOBEBARGEICH VR
MENET, TINFChSOVY—RERMIDEF, BRI TIORAFLEMORIAEOHBEOLAPEELZEKRTZEOTEHY)
FA, TINHRAEZA, FERBAAZY—AERE L THARNICEEL TLWEVLWRY, T ORBRIEENSTHROTICEBRE WD ARKSE
T“?O

BEBRIVABIBMFRLL-GRBREEZRRTIZESE. TIRThSICEBEER, EELET,

Copyright © 2026, Texas Instruments Incorporated
BREEHAB 2025 F 10 A


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/jp/lit/pdf/JAJQ001
https://www.ti.com

	1 特長
	2 アプリケーション
	3 概要
	目次
	4 改訂履歴
	5 ピン構成および機能
	6 仕様
	6.1 絶対最大定格
	6.2 ESD 定格
	6.3 推奨動作条件
	6.4 熱に関する情報：OPA277
	6.5 熱に関する情報：OPA2277
	6.6 熱に関する情報：OPA4277
	6.7 電気的特性
	6.8 代表的特性

	7 詳細説明
	7.1 概要
	7.2 機能ブロック図
	7.3 機能説明
	7.3.1 動作電圧
	7.3.2 オフセット電圧調整
	7.3.3 入力保護
	7.3.4 入力バイアス電流のキャンセル
	7.3.5 EMI 除去比 (EMIRR)
	7.3.5.1 EMIRR IN+ のテスト構成


	7.4 デバイスの機能モード

	8 アプリケーションと実装
	8.1 アプリケーション情報
	8.2 代表的なアプリケーション
	8.2.1 2 次ローパス・フィルタ
	8.2.1.1 設計要件
	8.2.1.2 詳細な設計手順
	8.2.1.3 アプリケーション曲線

	8.2.2 ロード・セル・アンプ
	8.2.3 ダイオードの冷接点補償を使用した熱電対の低オフセット、低ドリフト・ループ測定

	8.3 電源に関する推奨事項
	8.4 レイアウト
	8.4.1 レイアウトのガイドライン
	8.4.1.1 DRM パッケージ (8 ピン VSON)

	8.4.2 レイアウト例


	9 デバイスおよびドキュメントのサポート
	9.1 デバイスのサポート
	9.1.1 開発サポート
	9.1.1.1 PSpice® for TI
	9.1.1.2 TINA-TI™シミュレーション・ソフトウェア (無償ダウンロード)
	9.1.1.3 DIP アダプタ評価基板
	9.1.1.4 DIYAMP-EVM
	9.1.1.5 TI のリファレンス・デザイン
	9.1.1.6 フィルタ設計ツール


	9.2 ドキュメントのサポート
	9.2.1 関連資料

	9.3 ドキュメントの更新通知を受け取る方法
	9.4 サポート・リソース
	9.5 商標
	9.6 静電気放電に関する注意事項
	9.7 用語集

	10 メカニカル、パッケージ、および注文情報

