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6.7 FSRrE
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6.7 ES4¥: (continued)
Ta=25°C, Vs =10V % 30V , Vem = Vour = Vs / 2 H R, = 2kQ #H:% Vg /2 ( BRIk S A 38 )

2% WA ‘ B/AME JAE BNE| L
FFERIY 2
Vo= (V-)+05V % (V4) - 1.2V, 140
R, = 10k
AoL EIRZ R Vo= (V-)+ 15V % (V+) - 126 134 dB
1.5V,
R =2k© Ta= -40°C % +85°C 126
SRR B
GBW 2 TR 1 MHz
SR JERE 0.8 Vius
it 0.1% 14
ts JEavAA T Vg =15V , G = 1, 10V {rik us
% 0.01% 16
tor It B S ) ViNx G =Vs 3 Hs
THD+N SO + s G=1,f=1kHz, Vo = 3.5VRrus 0.002%
s
-)+05 V) - 1.2
RL=10kQ v-) (V+)
Ta= -40°C & +85°C (V-)+05 (V+) - 1.2
Vo B 4 \%
(V-)+15 (V+) - 1.5
R =2k©
Ta= -40°C & +85°C (V-)+15 (V+) - 15
Isc S FLIAE +35 mA
CL P GBI HERARE
Zo FEFRAy LA f= 1MHz 40 Q
IR
] , +790 825
la AR OFFSBER  |lo=0A pA
Ta= -40°C % +85°C +900
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6.8 JLAURF:
Ta=25°C,Vg=%15V, H R =2kQ (FRIEAH UM ) -

140
SR TTT T T 11 140
- N
120 ™ —G=0 o 120 NS
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N \ _. 100
™N ™ ) N N
R N 60 S N N\
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N \ 40 4
20 Y -150 N
N I
IS U 20
0 -180 NN
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-20 [ 0
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INPUT NOISE AND CURRENT NOISE
SPECTRAL DENSITY vs FREQUENCY ‘ ‘ ‘ $ ‘ ‘
1000 —r—
i i i i HHE i Noise signal is bandwidth limited to
=L Current Noise lie between 0.1Hz and 10Hz.
I£1F |
<X 100
2 2 |
32 S b o
S5 S
zz ] s}
:-33 5 10 h Voltage Noise n L] 1
g 8 ] T T 1]
1
0.1 1 10 100 1k
Frequency (Hz) 1s/div
- 575 I TS g
Bl 6-3. F N\ FE A R I R P S R R R ] 6-4. %\ 75 Hi R 5 e R R (2L
140 1 - T T
Vouyr = 3.5Vrms ]
]/
— 120 < /
@ s
z TN ~ /
c N e 0.1 £
S N = 7
= 100 5 :
@ Dual and quad devices. G = 1, N g " 1
o3 G =10, R, = 2kQ, 10kQ
3 all channels. Quad measured \\\ Z Lot : /
< 80 [ channel Ato D or B to C—other 2 /
2 et £ 001 J
s combinations yield similar or \\ 7
6 improved rejection. \\ i
60 | H HHH ‘ HH G =1,R_=2kQ, 10kQ
40 0.001
10 100 1k 10k 100k 1™ 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
Bl 6-5. BERE SRR KRR K 6-6. SRR E + BESHMRRRIXR
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6.8 LA (continued)

Ta=25°C, Vg =+15V, H R =2kQ (IR EHH ) .
16 35 - —
Typical distribution __ Typical distribution
14 | of packaged units. - 30 — of packaged units. |
— Single, dual, and | = Single, dual, and
R 12 |~ quad included. | < 25 quad included.
4 &
g 10 o -
= | — é’ 20
£ 8 <
ksl —1 | 5 15
- 6 =
c S -
S 4, S 10
R - o -
i i 5 In=a
S o T 0 B s B B T
—50-45-40-35-30-25-20-15-10-5 0 5 10 1520 25 30 35 40 45 50 0O 01 02 03 04 05 06 07 08 09 10
Offset Voltage (V) Offset Voltage (uV/°C)
B 6-7. RIRHEAF A 6-8. KIAHERBFENT
3 160
< 2 150
2 = CMR
® ] —
o 1 = 140 A
5] x oL
5 . \\ (D/.) 130
[0} Df
8 — = PSR
3 @]
> 1 g 120
o <
=
O 2 110
-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)
B 6-9. FiF A B IR & 6-10. Ag.~ CMR. PSR 5EERIK*A
5 1000 100
4 950 90

~ 3 — 900 80

z 7/ z g

£ 2 2 850 70 =

‘qc: o — k k= tlg | S

s 1 = S 800 E— 60 £

5 5 Iy 5

L(j 0 o o 750 ) 50 2

§ . |= h PR —— o g

) 2 650 *se 0 2

£ | Curves represent typical 3 ———— 2

-3 ) . 600 20 %)
production units.
-4 ‘ ‘ ‘ ‘ 550 10
-5 500 0
=75 50 -26 0 25 50 75 100 125 -75 50 25 0 25 50 75 100 125

Temperature (°C)

A 6-11. AN mE R SEEAMHRR

Temperature (°C)

B 6-12. Fp2S R FAIE R i SR R R
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6.8 LA (continued)
Ta=25°C,Vg=%15V, H R =2kQ (FRIEAH UM ) -
20 ! ! ! ! ! 20 Cur\)e shows Hormalized change ih bias cur‘rent
Curve shows normalized change in ) 'g
15 bias current with respect to Vg = £10V | 1.5 [ with respect to Vy, = OV. Typical |z may range
10 (+20V). Typical I may range from | 10 from —0.5nAto +0.5nA at Vg = OV.
‘ ~0.5nAto +0.5nA at Vg = £10V. ' Vg = £5V
. 05 __ 05 \
R — £ oo —
= Ve = 0V = /
-0.5 -0.5 7
Vg = 15V
-1.0 -1.0
15 -1.5
-2.0 -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)
B 6-13. S W E IR IR B E R R R A 6-14. IR B B AR S R R IR R
1000 100 T T
- | 10V step
per amplifier [ C, = 1500pF
=
— 900 4
< — LT
2 % 50
= = 0.01% ]
© 800 © »
] £ B il
= 2 =g
% 700 Ve % //
g n 20
< 600 7
500 10
0 5 +10 +15 +20 +1 +10 +100
Supply Voltage (V) Gain (V/V)
Bl 6-15. @AY 5 IR B EM KX AR Bl 6-16. gL B ] b5 P ER A 25 I ISR
30 (V+)
| |
Vg = +15V (V+) -1 ﬂ;s_
25 V-2 | F55°C
3 5 V-3 N
> 20 £ (-4 125°C LN\
o & ‘ N g N
g o (V+)-5
s 15 = é
2 = (V-)+5 . "
3 10 = (V=) + 4 125°C 250\\//
8 \\VS =15 é- (V=) +3 \/ /
5 N 7 ez — S
N (Vo) + 1 -55°C
\ /
0 (V=)
Tk 10k 100k ™ 0 +5 £10  £15 420 25 30
Frequency (Hz) Output Current (mA)
Fl 6-17. BRIl IR SHCRIMIHIRA ) 6-18. i L FRIZ0E S AR R T I35
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6.8 LA (continued)

Ta=25°C,Vg=%15V, H R =2kQ (FRIEAH UM ) -
60 AL
Gain = -1
50
N \ / \ []

s H / \

3 / Gain = + - \

2 30 5

g \ ] /

o 20

f %’;‘-ain =10 / \ /
10 p | / \
0
10 100 1k 10k 100k
Load Capacitance (pF) 10ps/div
G=1,C_=1500pF , Vg = +15V
K 6-19. M S ERBBERRIRA B 6-20. K= S B ERmI L
N N JAY
A \ A

: [ 3 I

S S \ I

H | | ‘g | |

] | ~
]
- \/
Vv
1us/div 1us/div
G=1,C =0, Vg=2%15V G=1,C_=1500pF , Vg = +15V
 6-21. /ME SR ERm R B 6-22. /M5 HER A S
100
70
50
30 LT
a 20 //
8 A
S 10 /
? 7 _
E s a
3 E—
2
1
1k 10k 100k ™M
Frequency (Hz)
Vg = 15V
Bl 6-23. JFR 4t FEHL
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7 TRARVEA

7.1 ¥R

OPAX277 FANEEIZ FOR IR Tk B A 1) OP-177 . ix SL 28 SR (L4521 cie3t g Mt P 1 e L B 9 PO 1 Pl
g, JF Bl R ORI AL, B RAR A ERI —F . RrtE R R B S AR . R B . st
) L e PR A 1

7.2 DIReTTRER]
Input Offset
Adjust
(OPA277 only)
+IN ——+ |
AN B . | Output
Input Offset L
Adjust Compensation
(OPA277 only)
7.3 Rt

OPAX277 ZIAATRE M A , IF HA S ESM I AR S e, IR S S PR S T R - R
JH e e 7 i BEL 7 PR P ST T RE R LA A AR s SR B T, RZHUFLL Y , 01 uF HARCAWIHLT
Ko

OPAX277 Z 4| AA RS SRR . N 7 SEBL v ae | NOLA FUBR AT R AIHLI R A o AT LB AR I8 S80K
A NAL SEIL N I A L BOR BRI R A L AR IR . ERA R M Jm & AE S | X ATREZ PR OPAX277 R 511
RZAPERE. EOHRBRX LSS ORI S B P B B A A

o DRERS AN G L BB AR AL

o RIS T REIZ B DG B M LR

o BB SO AE N RS (v JRKUE AL ) BEES

7.3.1 TIEHE

OPAX277 RHVEH KA T H £2V & £18V HFH R H | JFsedl Btk fE . K EUS RO E N —Fh
JEH R AL | 10 OPAX277 R A4 T/, oo Y5 e R Bk 1S B b FH ; AA I PR i 46 1H3& - 5V & 15V H
PEH TG . SERRHI SRR EH Vs = 10V it | Sk 5% P £15V B FEIRSUE . b, XS
B S IR ETEEN - 40°C & +85°C. KEZEFPELE +2V & +18V [ 528 TAE R i [ AR A . 77 6.8
SR T B AT R SR AR AT R AR S

7.3.2 RIFHERE

OPAX277 Z 54t i % | ol Se AR 2 I o 5 FI IR | I K 2 3 ik A 5 EAN R . BE , X T
OPA277 , 5l 1 A1 8 L34t 7t a8k, & 7-1 Bon 1 eyt %3 v A g sk i 8 O il s o X Fhif
BT BRis BROR B I R HE T o 15 20 4 S R SR A R G v HoAh s e AR R AS |, TR NI 4 5] A A

HUMERE
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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.

&l 7-1. OPA277 ki E ¥ i

7.3.3 BINRY
OPAX277 Z3AF A th 1k Q R4 A F BH A8 A AR B AT AR ORI o S A FT LUK 32 30V 22 70 i A T AS 2 4
o BEAPCGLIN | PRI ZAE AL PRI XML T RS TR ALY 5 PR E AR N AT N, AL
NN OGN R

1kQ

1kQ

& 7-2. OPAX277 BN

7.3.4 F N & IR
OPAX277 251 (¥ N\ 2 AR FRLECE 1A 38 FRURR <5 FLAR I AV R P BB T MR o 19 210 A0 o N\ O B FL AL 2 S A\ 2R A
T TR LI IR 22 F . PR fi B FLIAE AT LA IE B B GA o
CLIA 7 T Bk i B HR IS, A A\ fh 2B PR AR A DR R FLAL L AT KBS R B P52 DRIt A 5 2 ff L LI T o
B, X5 s FBORAR AR — . 18] 7-3 R 1 — > BT bl g B LU Bk LBH A 1AL S HBOR 3% M
OPA277 A7 415k i B FELIAL TR Bk P BEL &% o 78— A P L2 SR 9 o A\ i 8 PO 3R 22 S o b 2 189 o 2 T L P AT
o

R, R,

R, R,
Op Amp ——0O OPA277 ———O
+ +
Rz;=R,||R
B2l \ No bias current
-_— cancellation resistor
= (see text)

(a) (b)
Conventional op amp with external bias OPA277 with no external bias current
current cancellation resistor. cancellation resistor.

&l 7-3. S\ w B I THER
7.3.5 EMI #i Lt (EMIRR)

HLRE T8 (EMI) #0# LE (EMIRR) $#iid T2 SO 88  EMI Biditt . 3 28 SO WRIASRI 8200 A2 th i 5
FR G IR B EA A . W R — AN BB A8 8 5 A SOt B EMI 1) 2R s E AL | iZ RS S BA R
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#i ¥ EMIRR Jf 7y DUE AL . JlE EMIRR R 2 FERE R, (HiZR G120t T EMIRR IN+ , 5015 5 it
INBE SO K ARG SR, "I ZAR bk BAA A EMIRR PERE. —BUEOLT , OO+ DUF = s B B3t
A% N E4T EMIRR R -

1. AFTRF, RO A SIS EMI SOu U, 85 L RLYR 5] R e H 51 R0 e S8 47 i IS A0S 5

2. AR EBOCS ARG EAT R |, IR L FILECH) EMIRR PERE.

3. FEFFH S LN E EMIRR LeAE o fh 5] B BN & 2 5, DR DS AE B FL AR (PCB) b mT LA & [RIAH S A i 5~
TR S A A S 5 T DL B R N B R AR A T b, A2 5 HA A BRI PCB i A AR R IR A
HAEM.

A% EMIRR IN+ 5 SCHINRTT iR IR RO HE |, B2 Z A 719 EMI A KT, AT www.ti.com

FHIZR . K 7-4 IR T OPA277 ¥ EMIRR IN+ 5450 | (1 56 R 18

120
Prg =-10 dbm
Vg=125V o
100 | vey=0V
J 80 /]
2 A
= 60 /|
s v
S /]
w40 7
A
Pe
20
0
10 100 1k 10k
Frequency (MHz)

& 7-4. OPA277 EMIRR IN+ 5352 [ {12 &

AT ART XU A DU B 18 SRR A A AR kA ( Wik el A ) BAJUFEALRIY EMIRR IN+ 4:f8. OPA277 HLA7 3 25 71 %5 A
1MHz. (K FiZA% 1 EMIRR YERERRAATENL T I8 H MO %6 NI THE 5
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71 J&oR T OPA277 ESERR NI Al #2538 B R E A T 1) EMIRR IN+ . 3% 7-1 21t R T2 S Bl 45
H AR S P BT IR N As AT . X TN LSRN H] B T BEAE 2 A A R U AN A AL H) FL At 5T (4 dn T
Ay BEEEMIEETT (ISM) ek ) TAERI B N RS |, HfE S HE .

F 7-1. OPA277 fEAHHZE T EMIRR IN+

PR LRIl EMIRR IN+
400MHz ML, B3 LREIKFHRIE. AR, Wik, UHF 59.1dB
900MHz GSM. FLkHIE(E/ PGPS ( Bk 1.6GHz ) « ISM. AiE#zhilfE. UHF 77.9dB
1.8GHz GSM. Bah NilfE . PA. L kB 91.3dB
2.4GHz 802.11b/g/n. Bluetooth®, N AKZNEE. ISM. WATLHR/ TR, S HE 93.3dB
3.6GHz T EN . FisEESNm. LE. #3). SR 105.9dB
5.0GHz 802.11a/n. s iBME/FH. Ballfs. Ao/ LEHRME. C B 107.5dB

7.3.5.1 EMIRR IN+ JiZf7 &

K 7-5 Eon 7T EMIRR IN+ (R B o SR F AR S 2k 1 5 B 18 S OR S AR A I 1o 1238 UK 38
KB I ah gz AR 4D | o o BT PRI S (LPF) A% 5 Fl & (DMM). 112 S BOK 28 46\ i P K BH
PURML 2 SRR S ; (B2, fEE EMIRR IN+ I 2 RALANG FEIX A RN o 7 25 1) B 2R 4 i M e PR
FFE. LPF 0 RSATRET-PLT I RAE R M AUE S RETT. AXREAGER , WS e A1) EMI
I EE BT -

Ambient temperature: 25°C

+Vs

50 Q \<i Low-Pass Filter
-7
RF source

DC Bias: 0 V -Vs Sample
Modulation: None (CW) Averaging Digital Multimeter
Frequency Sweep: 201 pt. Log Not shown: 0.1 uf and 10 uF

supply decoupling

+

A 7-5. EMIRR IN+ JUiAc B JR 2 &

7.4 BT
OPAX277 BA S —1hReiia | WI7E IS HL S KT 4V (#2V) I TAE. OPAX277 ffix KHLJE HLE )y 36V (£18V).
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8 L FH A St

#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MAfER

OPAX277 ZAEA H G B R AR MERE . IXSE 384 19 TAF fi R mIE 36V, 4 AR AR 2 1A o R AT 2% 1R Hi
TR DL K AMHz 5 55 S 25 R IR B . X SRR A OPAX277 B — 0@ F T/ FiUE Tl 37 A B A& 5 T 52 1
MRS HOR AR .

8.2 HLEIN F

8.2.1 _HMKiB IS

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

& 8-1. M@ IE s 2%

8.2.1.1 &1/ ER
o 25 =1VIV

R A L% = 50kHz
- 40db/dec JE ik B 1 v

o RS SATR N E] 2% 2R B A AR T 3dB Y 2 I (E

8.2.1.2 £k if WL 2

PEWR B U T A K B Thesm ok LA T4 B 104G e B 22 Vi FE . A Bhde ik 2 it T, A Pl Al F A
i TUIZFBORES AT TI AR B SRR FEIR AL TR B 1F | ROV SR Ak 1 I3 2 3 7 .

etk D ER Rt AR T T ) TR e AR ptug s vt TR, Bz TR |, SR o A RE BT DL AN
PR — BB L B IR IR AT 5
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8.2.1.3 WH 4
20
0 \\
3 \\
< 20
g \
N
-40 \
\\
-60
100 1k 10k 100k M
Frequency (Hz)
Kl 8-2. OPA277 —F 50kHz ki I8k 7
8.2.2 REAL BRI ASE

Ry
Vour = (V4= Vp)(1 + R_)
1

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

&l 8-3. FREALBRAPORE
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Place components

Run the input traces ~ close to device and to

Use low-ESR,

as far away from
the supply lines
as possible

each other to reduce
parasitic errors

ceramic bypass

capacitor

VIN

RG VOouT

RF

(Schematic Representation)

Offset trim

Offset trim

—
| v+ ]

OUTPUT
NC

| VS-

VOuT

Use low-ESR, ceramic
bypass capacitor

Ground (GND) plane on another layer
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9.1.1.1 PSpice® for Ti
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9.1.1.3 DIP-Adapter-EVM

) DIP-Adapter-EVM B Ia H O % 0 JE B8 LF AR | 2% EVM A Bl BRas e b b 78 432 /)N 714 3R 11 I 25 28 14 1
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9.2 JCHYSCHF

9.2.1 AHRICHY

WIFFAHOR SRS | 162 B LA R AR & A AR (TN www.ti.com &) -

. JEMLEE (TI) , QFN/SON PCB i

o EMALES (TI) , Quad Flatpack No-Lead Z##14
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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.
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ©)
OPA2277AIDRMT Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU | NIPDAU  Level-1-260C-UNLIM - BHZ
OPA2277P Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - OPA2277P
OPA2277PA Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - OPA2277PA
OPA2277U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR - 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
OPA2277UA Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 OPA
2277U
A
OPA277AIDRMR Active Production VSON (DRM) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - NSS
OPA277AIDRMT Active Production VSON (DRM) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM - NSS
OPA277P Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type - OPA277P
OPA277PA Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type - OPA277P
A
OPA277U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR - OPA
277U
OPA277U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR - 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/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -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
OPA4277UA Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU | Level-3-260C-168 HR -40to 85 OPA4277UA
NIPDAU-DCC
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Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C)
part number @ @ ® Ball material Peak reflow
(] (©)]
OPA4277UA/I2K5 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | Level-3-260C-168 HR -40 to 85
NIPDAU-DCC

@ 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, RoOHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead 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 Tl'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 :
o Enhanced Product : OPA2277-EP, OPA4277-EP

o Space : OPA4277-SP
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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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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
OPA2277AIDRMT 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
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
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
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/2K5 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4277UA/2K5 SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
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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
OPA2277AIDRMT VSON DRM 8 250 210.0 185.0 35.0

OPA2277U/2K5 SOIC D 8 2500 356.0 356.0 35.0
OPA2277U/2K5 SOIC D 8 2500 356.0 356.0 35.0
OPA2277UA/2K5 SOIC D 8 2500 356.0 356.0 35.0
OPA2277UA/I2K5 SOIC D 8 2500 356.0 356.0 35.0
OPA277AIDRMR VSON DRM 8 3000 356.0 356.0 35.0
OPA277AIDRMT VSON DRM 8 250 210.0 185.0 35.0

OPA277U/2K5 SOIC D 8 2500 356.0 356.0 35.0

OPA277U/2K5 SOIC D 8 2500 356.0 356.0 35.0
OPA277UA/2K5 SOIC D 8 2500 356.0 356.0 35.0
OPA4277UA/2K5 SOIC D 14 2500 356.0 356.0 35.0
OPA4277UA/I2K5 SOIC D 14 2500 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*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
OPA2277PA P PDIP 8 50 506 13.97 11230 4.32
OPA2277U D SoIC 8 75 506.6 3940 4.32
OPA2277UA D SOIC 8 75 506.6 3940 4.32
OPA277P P PDIP 8 50 506 13.97 11230 4.32
OPA277PA 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 3940 4.32
OPA277UA D SOIC 8 75 506.6 3940 4.32
OPA4277PA 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.
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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.
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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.
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