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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 )

28 TR ‘ w/AME AU BoAHE| Hfr
FFERH 2
Vo=(V-)+05V & (V+) - 1.2V, 140
R =10k
AoL IRV & Vo=(V-)+15V % (V+) - 126 134 dB
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g E ULV
GBW 25 TR 1 MHz
SR JERE 0.8 Vius
it 0.1% 14
te SR A Vs=#15V , G = 1, 10V Wik us
% 0.01% 16
tor K S 8] ViN*xG=Vs 3 s
THD+N | i e g + W G=1,f=1kHz, Vo = 3.5Vrus 0.002%
]
(V-)+05 (V+) - 1.2
R =10k©
Ta= - 40°C & +85°C (V-)+05 (V+) - 1.2
Vo R A Y
(V-)+15 (V+) - 1.5
RL=2k©
Ta= - 40°C & +85°C (V-)+15 (V+) - 1.5
Isc R LR +35 mA
CL P GBI HERARE
Zo FFE 4 PR f=1MHz 40 Q
IR
| BB |1 = 0A +790 825
IBOR F F75 25 B = M
a i Ta= - 40°C % +85°C £900
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6.8 JLAURFH:
Ta=25°C,Vg=%15V, H R =2kQ (FRIEAH UM ) -
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B 6-1. FFR R 28 FARS SR A% 2 & 6-2. ERIRAIILHNH] SRR IR R
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 |
<Z 100
2% =
23 S b
S5 S
zz ] s}
:-33 5 10 b Voltage Noise n L] 1
g 8 ] T T 1]
1
0.1 1 10 100 1k
Frequency (Hz) 1s/div
- 75 I TS g
&l 6-3. T MRS A B R SR B B S R R R R ] 6-4. %\ 75 H R 5 e R R (2L
140 1 - T T
Vouyr = 3.5Vrms ]
/
— 120 < /
@ N
z TN ~ /
15 ™ g 0 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 /
£ combinations yield similar or N = o001 7
< ™N F
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. BEMRE SRR KRR K 6-6. MiEEARE + R SHRFKIKR
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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 -
= | — E_ 20
£ 8 <
ksl —1 | 5 15
- 6 =
c g |
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. 18 MR A2 = 4y I K 6-8. 51 B RIRE = AR
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 RIRE & 6-10. Ag.~ CMR. PSR 5EEAIK*XA
5 1000 100
4 950 90

~ 3 — 900 80

z 7/ z g

£ 2 2 850 70 =

i — L : S I —

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)

Bl 6-12. B R R SR ERKKR
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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\ E IR A5 IR BRI MR R A 6-14. A mE RN IR ERKIRER
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 R Bl 6-16. gL A ] b5 A ER A 28 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. Bl AR SHCRIMIHIR R P 6-18. i L FRAZ0E S B AR T 26
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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
& 6-19. M S ERBAEERKIRA Bl 6-20. K= S ERmI L
N N JAY
A 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
B 6-21. /ME S ERm R & 6-22. /M5 HHER 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. FFFR 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 RIFHEHE

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 B E B8 ik

7.3.3 BIANRY
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 T\ w B HIH R
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 IR
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+ 53R [F 1% &

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 7EAHIZE 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

+

B 7-5. EMIRR IN+ iR A B R 3 K

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 HLAI N A

8.2.1 _HMKiB IR AS

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

& 8-1. M@ I 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 ik if W2

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 W/H 4
20
0 \\
3 \\
< 20
g \
N
-40 \
\\
-60
100 1k 10k 100k M
Frequency (Hz)
Kl 8-2. OPA277 — [ 50kHz ki I8k 7
8.2.2 fREALBIRH LS

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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Rg 9 A1
12500 XTR105 B -
3
N RG E 8
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2| Vin 7
IRET T
lo = 4mA + (V- Vi) 20
500 6 Rg
250 Rey = 1250Q
2R,
=1+ ="F =
I_{ }_I G =" =50)

0.01pF
K 8-4. B ZREAAMER R EBRAREBE. KEEXRBENE
8.3 HLIFHI AN

OPAX277 HIAiE TAEHE AN 4V £ 36V (+2V & £18V ) ; ZFIKEH T -40°C £ 85°C KR E . 7 6.8
WA 4R T E A PR BRGR E AR A TT  E RA  S H

CAUTION
LR R RIS 36V AT BE X S AFIE UK AT | iE S 776.1,

F 01 nF S5 A S B T AU PR G BIERIE | mTysb M i M 75 LR B P T LR R AR S R IR 22 o AT R SF I LR &%
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N T SEBLES I RIS AT IR RE , N R 470 PCB ARl , B4 -

o MRS R IE I A A EL B AR 5] R DL RGBSR AR B B AL R . S5 i LA T T I D JR) AU FE R SR AR R
PUABIR , DARRARR A
- FEREAS FUE SRR 2 ) B NS 25 A K FEBE (ESR) 0.1puF M RE 55 B8 A | IR R BRI as s E . M

V+ I FE i 2 [ FR) SN 55 i L 7 0 FH - B FLRB

o g QL R KRR DL 20 RE S 0 BB R S R B R R MR AR A i . lERE 2 R PCB N R B
ZEE IR . SEA B T HER AN T4 (EMI) B 3. B RO B P et RSt 174
PR TR Ny R e R IR R B -

© NTRADAEME WA GELR T RGT B IR A2 . IR E A RER 0, WBUBEL S A

W 7 2 3 AR A LE AT SR 4T

HMBTCAE SR BT SN E . W 77 8.4.2 Fiar | Al RF Fl RG 23T SO N vl e R PR BE Ml sl /N 25 26 HL 2

ROUTResam A EL . VD © A L2 B P iR BUR A7)

B FEAE I BA 2 ] [l 1 5 BN U BHGT ORI 20 o ORGP PA AT LA 3 i/ BT A 2 A A [ L3 7 2R Fg it O L O

NG REEVERE |, @AEZL%E PCB HiUm #EATIH e .

ATARTAE 25 4 1l LB TS 1T R DR S0 N IR 3 v Tt B R AR AL . ZEATR /K PCB B R 5, UK

PCB ALt , LALBRIGBERE NGB PRy RZHIBETLT |, IEBE/A1E 85°C TMRiMtT 30 2Bl

CE

* K/ DRM %1% (8 7/ VSON ) : R 5 LHER )T IR AL E] PCB L ROBHVEAL o 1277 W s 2R R I LI
i BB T B R AR R

* XMRDRM #% (8 7/ VSON ) : JREAM g IR TR IR L83 . F 2D B3I KRR I ot #a
PRI FE i B TS o BOAE R DR AR HBUR N ], AP SR AR5 8] PCB b, SRR s PR
AT EEE

8.4.1.1 DRM #/% (8 7/ VSON )

OPAX277 #%|fii/f] DRM 3f3% ( ARy 8 51 VSON ) , 3o — RN A5 3 e I El P 00 fid s BRI 51 2 2 . XA
IS 2l 2 T S KRR PR M A B s ], e A i e A R i PR R R

DRM &R H RS/, BA NI A B A A I e DL AR R <3 4B, JF BLRTR A A 512 BE ML
55 SOIC H1 VSSOP %5 &3 — 5. eAh |, ToAMBEI il bR 1 51 2075 i i

DRM Ff 2% a5 F bR vH BRI B R R (PCB) 4R R iR 2235 . 1EZ 1 QFN/SON PCB ##% #1 Quad Flatpack No-
Lead Z##/% N HFM , W] A www.ti.com .
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8.4.2 Ai @~

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

& 8-5. &5t [FIAHAC & ff1 OPA277 A R~
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9 SRR SCRS L Fr
9.1 B HF
9.1.1 AR H

9.1.1.1 PSpice® for Ti

PSpice® for T1 & ] #5 B At BAOL L i P RE (0 B0 TH A0 ORI . FE3EAT A1 J) A1) 3 2 A B 1 AR G Bt i A A ok
Jr%, ATFRARTT A A I e A b T [a] o

9.1.1.2 TINA-TI™ (FEH/E (%7 T# )

TINA-TI™ (FE A= — K A 5 . Thigsmok HIE T SPICE 514 () g AR ¥ . TINA-TI 45 B #A & TINA™
WA — 2R B R ThRE A | T — RV JERE RSN | R BAEIE TSN T — DA E . TINA-TI 45
BEIAE LT A AL S5 SPICE Bt WS A 4 | DA HAth 33 T Rg .

TINA-TI f B3R A2 M 5 A EERE ), TR P L2 Moy GRS 4R, FH A v B THEF BT 5 2% R
o REIUX SR ALIE B N AR BB T A R DL IRTE RS S, A — A s SR PuE R 3 T A

i

DA HE TINA BAFEE TINA-TI B4 )5 A fefd X 26 0. 15 M TINA-TI™ B4 SoF e p R 38 5 27 11
TINA-TI 5 5 AF .

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
HANARRR . A HBER Y Samtec iM% BAT ] 52 SCHRFINIZ HHOR AR |, B B IX Lo i B S 2 A B
#% . DIP-Adapter-EVM E 37 #: DLk FLil 3% - D 8¢ U (SOIC-8). PW (TSSOP-8). DGK (VSSOP-8).
DBV ( SOT-23-6. SOT-23-5 #il SOT-23-3 ) . DCK ( SC70-6 i1 SC70-5 ) 1 DRL (SOT563-6).

9.1.1.4 DIYAMP-EVM
DIYAMP-EVM 7& — F A4S KA AL (EVM) |, AT HEFUSE R BOR S HEE | (8 P BEAE DL d A 15 TR & R I8 e

H. I EVM A 3 Aol Al 3% 10 ( SC70. SOT23 i1 SOIC ) FH#4t 12 R fT K2 E |, ARG HUK
25 TRV AR, FAE M AMEE DL R BB i T R e R O R R ) EL AR AR L .

9.1.1.5 TI %)

TI 2% W2 i T RORS S B0 & K AR AR T R . TI SRkt 7V 2 se A g i) TR B, 240
W . FEREEIR R ER A (PCB) FLEE [ B EIAIAG RiA 2 WIRHE LA ERE IR S5 R . TI S5 Ut e 43k
H , WHEA hitps://www.ti.com/reference-designs.

9.1.1.6 JEpeas it TR

PEPE AR BT TR KR Dhae s ok HAE T8 FH A TR AR W AR 7 . AR R TE 2%, H P AT ARG i T
BTG AN T A R 3 1 LR S B AR oV A R AT 1 BR AR IS B 28 Vet 7 &6 .

vk AN T 50 DASE T X 4 14 T 2R AR ek T H . P I8 % T H n] A R I TR) P 58 1% 2 0 R TE U
BRPOT E BB AT

9.2 JCHYSCHF

9.2.1 ALK

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

o PEINAES (TI) , BE A 7559 EMI Al
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9.3 BT E HE A

BRSO ERE R | 75 PHE ti.com ERIEE M. w2760 ZH #ATIEN , RV AT ARG S
B ARERNEMGER | HEEEM BT SO PR A BT iR,

9.4 L FHEIR
TIE2E™ i lE R TR EES TR | T EH NS FIRE PR . 2 WiF (S Mg i 3 0h. MRIH
SRR O ) R R R AT R R R B

BRI AR BB DTG ISR SRt XIS EIF AR TI BRI, IF BA - &k TI A i§ S
THI (R0

9.5 Fitx

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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KU R T R 2 SRR 5 R AR HO LR S HIA
9.7 RiER
TI RiEER RARERIN IR T ARE. BRI AE .
10 HliR. FHEMTITEER

TRTHAEHUM . EERATTIEE . XE(E B4R E S R SR8 B a s , BASTEm , H
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
OPA2277AIDRMT ACTIVE VSON DRM 250 RoHS & Green NIPDAU Level-1-260C-UNLIM BHZ
OPA2277AIDRMTGA4 LIFEBUY VSON DRM 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM BHZ
OPA2277P ACTIVE PDIP P 50 ROHS & Green Call T N / A for Pkg Type OPA2277P
OPA2277PA ACTIVE PDIP P 50 RoOHS & Green Call Tl N/ A for Pkg Type OPA2277P
A
OPA2277PAG4 LIFEBUY PDIP P 50 RoHS & Green Call Tl N/ A for Pkg Type OPA2277P
A
OPA2277U ACTIVE SOoIC D 75 RoOHS & Green Call Tl Level-3-260C-168 HR OPA
2277U
OPA2277U/2K5 ACTIVE SOIC D 2500 RoHS & Green Call TI | NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277U/2K5G4 LIFEBUY SoIC D 2500 RoHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UA ACTIVE SolIC D 75 RoOHS & Green Call Tl | NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UA/2K5 ACTIVE SoIC D 2500 RoHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UA/2K5E4 LIFEBUY SOIC D 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UAE4 LIFEBUY SOIC D 75 RoOHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
2277U
A
OPA2277UG4 LIFEBUY SoIC D 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
2277U
OPA277AIDRMR ACTIVE VSON DRM 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM NSS
OPA277AIDRMT ACTIVE VSON DRM 250 RoHS & Green NIPDAU Level-1-260C-UNLIM NSS -
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
OPA277P LIFEBUY PDIP P 8 50 ROHS & Green Call Tl N / A for Pkg Type OPA277P
OPA277PA LIFEBUY PDIP P 8 50 ROHS & Green Call Tl N/ A for Pkg Type OPA277P
A
OPA277PAG4 LIFEBUY PDIP P 8 50 ROHS & Green Call Tl N/ A for Pkg Type OPA277P
A
OPA277U ACTIVE SoIC D 8 75 RoOHS & Green Call Tl Level-3-260C-168 HR OPA
277U
OPA277U/2K5 ACTIVE SoIC D 8 2500 ROHS & Green Call Tl Level-3-260C-168 HR OPA
277U
OPA277UA ACTIVE SOIC D 8 75 ROHS & Green Call Tl | NIPDAU Level-3-260C-168 HR -40 to 85 OPA
277U
A
OPA277UA/2K5 ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA
277U
A
OPA277UAG4 ACTIVE SoIC D 8 75 TBD Call Tl Call TI -40 to 85
OPA4277PA LIFEBUY PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type OPA4277PA
OPA4277UA ACTIVE SOIC D 14 50 ROHS & Green NIPDAU | NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4277UA
OPA4277UAI2K5 ACTIVE SOIC D 14 2500 RoHS & Green NIPDAU | NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4277UA

ples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
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® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

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

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications

e 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|
ole & olo & 0 o T
& © o|( o 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 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
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
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
OPA277UA/2K5S 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 SOIC 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
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/2K5 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
OPA277UA/2K5 SOIC D 8 2500 356.0 356.0 35.0
OPA4277UA/I2K5 SoIC D 14 2500 356.0 356.0 35.0
OPA4277UA/I2K5 SolIC D 14 2500 356.0 356.0 35.0
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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
OPA2277PA P PDIP 8 50 506 13.97 11230 4.32
OPA2277PA P PDIP 8 50 506 13.97 11230 4.32
OPA2277PAG4 P PDIP 8 50 506 13.97 11230 4.32
OPA2277PAG4 P PDIP 8 50 506 13.97 11230 4.32
OPA2277U D SoIC 8 75 506.6 8 3940 4.32
OPA2277U D SoIC 8 75 506.6 8 3940 4.32
OPA2277UA D SoIC 8 75 506.6 8 3940 4.32
OPA2277UAE4 D SoIC 8 75 506.6 8 3940 4.32
OPA2277UG4 D SoIC 8 75 506.6 8 3940 4.32
OPA2277UG4 D SoIC 8 75 506.6 8 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 8 3940 4.32
OPA277U D SoIC 8 75 506.6 8 3940 4.32
OPA277UA D SoIC 8 75 506.6 8 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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MECHANICAL DATA

DRM (S—PVSON—NB8) PLASTIC SMALL OUTLINE NO—LEAD

i
410
\\\\% 3,90
Pin 1 Index Areo/ l
Top and Bottom 7 4
v 0,20 Ref.
1,00
080 Jrl
----- L M r1 r—J-wv x Seating Plane
0,05
[]0,08]C] 0,00
0,80 gx 220
1 ‘ A f 0,30
U U U U_]
| |

Exposed Thermal —
Die Pad

A Qﬂﬂ

45| 038 [ TETICTT
8X 0,23

4205854 /C 02/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. SON (Small Outline No—Lead) package configuration.
@ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
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THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vigs, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
Quad Flatpack No—Lead Logic Packages, Texas Instruments Literature No. SCBAO17. This document is available
at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

1 4
Jg UluU U
T ‘l// Exposed Thermal Pad
2,45%0,10 -+
ANARNARA
8 5
— 3,3840,10 —

Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions

4208314/C 10/07




LAND PATTERN

DRM (S—PDSO—N8)

Example Stencil Design
0,125mm Stencil Thickness

Example Board Layout
(Note E)

0000

Note D
’<—4>< 5 ——‘
O O OO 4x1,0
O O OO 51 4.8 3,15 4,75
O 00O
PN B —— =03 B
/ \
I \
i ! 0,8
I\ / L L
l \\»\/ % »H«olj
|
i 72% Printed Solder Coverage by Area
I
/
i
[ Non Solder Mask Defined Pad Center Pad Layout
fi SIS (Note D)
P S Note D
i 7 N
i/ \
y/' ' Example
/ -Solder Mask Opening O *
«/ (Note F) O O O
/
i 0,85 9X0,8 8X0,8
i Pad Geometry
\ 2,45
\ (Note C) : * O
\ 12X90,3
N N
AN 0,35 -// O O O
\. e
S e 3,38
4208313/A 11/06
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN
Packages, Texas Instruments Literature No. SCBAO17, SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.
E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
F. . Customers should contact their board fabrication site for solder mask tolerances.
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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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
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (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
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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