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6.7 BRAIEHE : OPAX227
Ta =25°C, Vg = +5V~+15V, Vcm = Vout = Vs / 2, R = 10kQ % Vg /2 \Z T (ﬁc\:?ﬂﬁ@fﬁ[/\[}ED)
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6.7 EXHIEE : OPAX227 (continued)

Ta=25°C, Vg = 5V ~215V, Vopm = Vout = Vs / 2, R = 10kQ & Vg /2 \Z BT (ﬁ&:?ﬂﬁ@@b‘ﬁﬁ@)

G TR | ®E mm B
A —F A
132 160
(V=) + 2V < Vg < (V+) - 2V
- Ta = -40°C~+85°C 132
AoL BN —FBES A dB
(V=) + 3.5V < Vg < (V+) - 3.5V, 132 160
R_=600Q Ta = -40°C~+85°C 132
AR
GBW =T A IR 8 MHz
SR Z)L—L—h 23 Vlius
0.1% ¥T 5
E4VNZEY ZON G=1,10V 27y~ C_=100pF us
0.01% %T 5.6
084 i 7 R ViN*x G =Vsg 1.3 us
THD+N | &@E#lE + /(X G =1.f=1kHz. Vo = 3.5VRus 0.00005 %
A
(V-) + 2 (V+) +2 v
EEH S Ta = -40°C~+85°C
R, = 600Q (V-)+35 (V+) +3.5 v
Isc B T +45 mA
CLoap 25 B A faf D BIXE) [REAREE | 25 ]
Zo W=7 MDA B2 = Mz 27 Q
IR
+3.7 +3.8
la T 7T EOFR IR lo=0A mA
Ta = -40°C~+85°C +4.2
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6.8 EXAIEE : OPAX228
Ta =25°C, Vg = +5V~+15V, Vcm = Vout = Vs / 2, R = 10kQ % Vg /2 \Z T (ﬁc\:?ﬂﬁ@fﬁ[/\[}ED)

TR 7R | mE mmE RKE|
7wy NEE
] +5 +75
U.PZL—F
Ta = -40°C~+85°C +100
Vos ANF7 ey N EBE pv
+10 +200
UA.PA 7L —F
Ta = -40°C~+85°C +200
) U.PZL—F Ta = -40°C~+85°C +0.1 +0.6
dVos/dT | AS3A 7By MEERYZ R - pv/eC
UA. PA ZL—F Ta = -40°C~+85°C +0.3 +2
+0.5 +2
PSRR BRI EL Vg = #2.5V~+18V pvNv
Ta = -40°C~+85°C +2
RHIRUZE 0.2 pV/mo
Fy RISy DC 0.2 uvIv
(T 2TV, 79 5F) f=1kHz, R_ = 5kQ 110 dB
ATISAT AE R
+25 +10
Is ATNSAT A nA
Ta = -40°C~+85°C +10
+25 +10
los ANIA7 'y MNEGR nA
Ta = -40°C~+85°C +10
IAX
90 nVpp
ANEEIAR f=0.1Hz~10Hz
15 nVkrms
f=10Hz 35
en ANSTESE /AR PE f=100Hz 3 nVAHz
f=1kHz 3
in ANSTEWE ) A R g f=1kHz 0.4 pANHZ
AJIEBIE
Vewm [FIFA A (V=) +2 (V+)-2 \Y
120 138
CMRR IR 22t (V=) + 2V < Vg < (V+) - 2V dB
Ta = -40°C~+85°C 120
ATIAE—F VR
= 10| 12 MQ || pF
L Vem = (V=) + 2V~ (V+) - 2V 13 GQ || pF
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6.8 ETHVHY : OPAX228 (continued)
Ta=25°C, Vg = 5V ~215V, Vopm = Vout = Vs / 2, R = 10kQ & Vg /2 \Z BT (ﬁ&:?ﬂﬁ@@b‘ﬁﬁ@)

G TR | ®E mm B
BL—F A
132 160
(V=) + 2V < Vg < (V+) - 2V
) . Ta =-40°C~+85°C 132
AoL L —TBES A dB
(V=) + 3.5V < Vg < (V+) - 3.5V, 132 160
R_ = 600Q Ta = -40°C~+85°C 132
BB
/NN —T A 5 VIV
GBW =T AR 33 MHz
SR A—L—h 11 Vips
0.1% £T 1.5
RS AL G=1,10V 277, C, = 100pF Hs
0.01% £T 2
B R R ViNxG=Vg 0.6 us
THD+N | &FE#HE + /(X G =1.f= 1kHz. Vo = 3.5VRus 0.00005 %
HA
(V) + 2 (V+) +2
EEH S Tp =-40°C~+85°C \%
R. = 600Q (V-)+35 (V+)+35
Isc LA £45 mA
CrLoap B EMEAR OBRE) MK IFE 25 R
Zo W=7 M E e Mg 27 Q
ER
+3.7 +3.8
la TS T OB lo = 0A mA
Ta =-40°C~+85°C +4.2
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6.9 ARBIEE

Ta =25°C, R = 10kQ, Vg = 15V (RFIZFLiR D72 RD),

180 BB 0 180 R T 0
160 PALL opa227 |[|| ~ 160 TN L 20
q y
140 NS LD E L LHE L E P LT g ST ST D) SUAE A 1 1 A
\\ G ~\
120 8 —60 120 e -60
N _ N —
g 100 L i 80 © g 100 R g 80 &
= 80 q S -100 & = 80 ® uy -100 &
(e} [e}
<€ 0 N 120 & < 60 ™ 120 &
N N
40 S ~140 40 S ~140
20 ™ ~160 20 ~160
\\ \\ N
0 N ~180 0 S| -180
20 T 200 -20 ~200
001 010 1 10 100 1k 10k 100k 1M 10M 100M 001 010 1 10 100 1k 10k 100k 1M 10M 100M
Frequency (Hz) Frequency (Hz)
6-1. B —7 - A B L UIE & Ak & OBR 6-2. I —7 - 1 B L UGIE & Ak & DEBfR
140 INPUT VOLTAGE AND CURRENT NOISE
| e SPECTRAL DENSITY vs FREQUENCY
— ~N
120 —— ™ 100k
\\
N N *CMRR
& 100 NS
3 R Lo 1o
© g N +PSRR | W Ilg H
N L ~
LE) N \\ E?—, 1k I~~~ [l Current Noise
. 60 —PSRR ~NIN g o
I N wn L
4 N\ S ©
%) NN zz
a 40 N o = 100
NN gL
-20 ™ 23
10 =
& Voltage Noise
-0 T
0.1 1 10 100 1k 10k 100k 1M 1 | L
Frequency (Hz) 0.1 1 10 100 1k 10k
Frequency (Hz)
6-3. BEH L UREKREL & BRN EOBE 6-4. ANDBELLUBR/ A XADANY b LARELARBL
[]: :1£3
0.01 — 0.01 —
Vour = 3.5Vrms OPA227 — Vour = 3.5Vrms 'OPA228 T
& 0.001 » T 0.001
Y / Py
R 2
o [e}
p4 P4
a a P
I /] I A
= 0.0001 G=1,R_=10kQ = 0.0001 G=1,R,=10kQ
0.00001 0.00001
20 100 1k 10k 20k 20 100 1k 10k 50k
Frequency (Hz) Frequency (Hz)
6-5. LEFERE + /A XALBABRBEDBR 6-6. LEMRE + /A X LBERBE DR
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6.9 KRV (continued)

Ta=25°C. R = 10kQ. Vg = 15V (FHZ LR D72 RD),
140
\\\~
o 120 ™~
z In
c
N N R 5 100 \\
5 . o N{
S M}AMM ¥ le J}W LI 4l AA‘U g N
j o i
: WWWWWV wwwww L
]
(% Dual and quad devices. G = 1, all channels.
5 Quad measured Channel Ato D, or B to C;
60 |- other combinations yield similiar or improved
rejection.
40 T o A A1
1s/div 10 100 1k 10k 100k ™
Frequency (Hz)
67. A7/ 4 XBE LR L DB 6-8. F¥ X)L - £V —Y 3 v LABBEDBE
24 OFFSET VOLTAGE PRODUCTION DISTRIBUTION
17.5
Typical distribution _
/\ 15.0 | of packaged units. -
g S —
o '° / S 125
< g
= 10.0
= Q —
£ \ g
S 8 / \ S 55 -
9 €
[l —
/ \ 8 50 -
[0}
/ \ & |
25 ]
0 " 1 | Hem=
0
0 316 325 334 343 351 360 369 378 LI rr
. cwowowowow 2SLIRESK8
Noise (nV/\/H_Z) B OSSN SIS IS SIS
Offset Voltage (pV)
6-9. BE/ A X4} (10Hz) 6-10. 7y MNEEOREN
12 10
Typical distribution
of packaged units. 8
£ . O
e ° 4
2 8 I 2
2 a _ 8 2 N\
g_ o 0 T~
P’y —
= o
c 4 > /
8 3
g ‘5 -6
O T T I T !:I |I:| T _10
0 50 100 150 200 250 300

0 0.5

1.0

Offset Voltage Drift (uV)/°C

1.5

6-11. 77ty MEERY 7 FORESH

6-12. U —AT7 v TBOF 7ty FEBERU T b

Time from Power Supply Turn-On (s)
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6.9 KRV (continued)
Ta =25°C, R =10kQ, Vg = 15V (FRIGER DR RD),

160 = 160 =
oL
150 1 N 150 0N
o CMRR \\ 140 — CMRR
% \\\ % \\\
> 130 — 5 130 =
e ——
% 120 PSRR 7 & 120 PSRR
o o
35 110 3? 110
£ 100 = 100
(&) O
- 90 - 90
O [e)
< 80 < 80
OPA227 OPA228
70 70 ‘
60 60
-75 50 25 0 25 50 75 100 125 -75 50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
E 6-13. Ao.. CMRR. PSRR &iBEEDEH Ed 6-14. Ag.. CMRR. PSRR &BEDRR
2.0 60
15 50 \\
g 10 E N
= e 40
S 05 g T~
[ = SC
5 e 3 RN
1) 0 ~— 2 30
8 — 3 \
m -05 =
] Q 20
a h=
£ 10 2
® 10
-15
2.0 0
60 —40 20 0 20 40 60 80 100 120 140 -75 50 25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
6-15. AWNRA 7 AEFRLBELDORR 6-16. JEAREFR & RE & DBIR
5.0 | 3.8
+18V —
~ 45 —. 36
< +15V <
£ ¢/ 12V E e
5 L o = 7
g 4.0 - = | g 34
3 //?/ L 45V 3 yd
& 35 — 1 T L,k 5 32 g
. L —T T —1T—— - o . V
§ ;;;////// -g
= — L // =]
S 30 | — 9 30
| ] :
25 2.8
—-60 —40 20 0 20 40 60 80 100 120 140 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Supply Voltage (£V)
6-17. BuLEFR & BE & DBR 6-18. B Eifi & EREE & OBAR
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6.9 ARIVFFY: (continued)
Ta =25°C, R =10kQ, Vg = 15V (FRIGER DR RD),
3.0 ‘ — 12 ‘
OPA227 T OPA228 —
25 | // 10 / \\
| Positive Slew Rate — X \
. \ / Negative Slew Rate .
= 20 § 8 N
31, % 2 \
Q [0}
= 15 % 6
e & )
8 8
2 10 2 4
05 Rioap =2kQ  _| 2 Rionp = 2kQ
Coap = 100pF Cioap = 100pF
0 | | 0 | |
-75 50 -25 0 25 50 75 100 125 -75 50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
6-19. R)V—L— M &LBEL DMK 6-20. R)V—L— F&BE L OB
2.0 15 T T T T T
! ! ! ! ! ! ! Curve shows normalized change in bias current
15 Curve shows normalized change in bias current ith fto Vo = OV. T 9 O
) with respect to Vg = +10V. Typical | g may range 10 — }N' rezsp:c; 22 &M t_V : _yg\l/ca gmayrange |
10 from —2nAto +2nA at Vg = +10V. rom —enAtoFenAat Vey = V.
0.5 ==
05 . el
z E -
S 9 S 0 Vg =215V
< 0.5 A s / s
h -05 1
10 Vg = 45V
-10
-1.5
-2.0 -1.5
0 5 10 15 20 25 30 35 40 -15 -10 -5 0 5 10 15
Supply Voltage (V) Common-Mode Voltage (V)
6-21. Ah/8 7 ABRDELLEEBREBE & DB 6-22. AN/ 7 ABROEL & FIHEE & DB
100 : — 15 V+
E Vg = £15V, 10V Step 14 E (V+) -1V
- gL i ;i?}OPF = B (V+) =2V
S S 2 125°C T _;O € 1 wn-av
2 ! ! ) £ N I ra D% N _55°C
° OPA227 A b4 e \ |\ Y
E 4o F001% 0.1% e £ 1o
o — N Aon 2 ssc_| /A _|-+-¢C
£ ! k OPA228 5 M 125°C N
= 0.01% 0.19% ] g 12 i —40°C (V=) +3V
»n A 3 R — I\
TN -13 ———25°C (V=) +2v
— | -14 | == | (V=) +1V
-15 V-
1 0 10 20 30 40 50 60
+1 +10 +100 Output Current (mA)
Gain (V/V)
6-23. £ hU Y - SAAEBIN—T - 54 Y EDBR 6-24. HABER A ¥ L HhBR L OB
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6.9 KRV (continued)
Ta =25°C, R =10kQ, Vg = 15V (FRIGER DR RD),
30 I I 1 TTT11 70 T T 11111
Vg =15V OPA227 OPA227
25 \ 60 Gain = +10
a 50 / h
& - /
= 2 S /
o 5 40 /
2 15 2 )
s g 30
é 10 Vg = £5V 3 ) /
a W\ 20 Gain = —1 /’ Gain =10 |
5 h \\ 10 Gain = +1 N
N RN -
B o ul
0 0
1k 10k 100k ™M 10M 1 10 100 1k 10k 100k
Frequency (Hz) Load Capacitance (pF)
6-25. R X HWNERE & BiRE & DR H 6-26. IMES DA —/N—2a— M EERBTREDERK
OPA227 S OPA227 |
> 5
5 2
3 >
< s
............ N
5ps/div 400ns/div
G=-1. C_ = 1500pF G=1, C =1000pF
6-27. KIESZT v Tio&E 6-28. IMESRT v Ti&E
30 T
OPA227 Vs =+15V|| OPA228
25 \
; \
S 20
3 g
2 £ 15
s
2 10 Vg = 45V
3
N
5 N
\\\~
H H H O s
400ns/div 1k 10k 100k 1™ 10M
G=1, C, = 5pF Frequency (Hz)
6-29. IMEBRT v TIE&E 6-30. RAHANEBE & AR & DBRR
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6.9 KRV (continued)
Ta =25°C, R =10kQ, Vg = 15V (FRIGER DR RD),
70 T TTTTT
OPA228 : : i OPA228 |
"
50
9 G =-100
g % Y 3
< >
£ 30 ©
3 G = +100
20
G=+10 /| >/
10 5
i )4
0 .
1 10 100 1k 10k 100k 2us/div
Load Capacitance (pF) G =-10, CL = 100pF
6-31. IMEB DA —N—> 21— M EATEREDBER
: OPA228 OPA228
Z =
S S
: :
o o
i &
500ns/div 500ns/div
G =10, C = 1000pF RL =1.8kQ G =10, C. = 1000pF R. = 1.8kQ
6-33. MEBRT v THE 6-34. IMEBRT v TiE&E
100
80
70
60
50
S
[0}
2
g 30
3
E
20
10
1k 10k 100k 1M
Frequency (Hz)
6-35. I —THAM E=F R
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7 SR BH
71 HE

OPAX22x S —ADAXT L F I NI AR JREIE, S ELZ LA TlY, AC LEIEE DC O 7 Ok
MBELT BT TV —a BRI T, OPAX227 T N\A R L 2=T 4« FA VR ET, ﬁu\zﬂ/ L —k
(2.3V/us) &IRHRE (BMHZ) 245 E &L TV k3, OPAX228 13, 7 A8 5 L0 KEWHL—F 12 ikiifb S TRY,
10V/us D AL—L —h& 33MHz DO HHhE Crndz B LT,

7T28EETOY Y
Input Offset
Adjust
(OPA227 and
OPA228 only)
+HIN —mM+ |
N B . | Output
Input Offset L
Adjust Compensation
(OPA227 and
OPA228 only)
b=
7.3 BRRESLEA

OPAx22x =R I 2=T 4 FAVBEET, PHILR W N ARSI R A LW 2D  BIEWT 7 ) r—3 9 Cfi
HUZHEHTEET, JAANRZ N, T3 A A E—F RO EREEHT57 7V r—a Tt 7234 ADE D
3&<z:%“iaw“wﬁ‘-:zy%‘yww\%m” WFEAEDEE . 0AUF O F UYL TOET,

731F7ty FMEELRVUT B

OPAXx22x > U—X%, IEFITENA 7By NELEERY T EBL TOET, & & DC HEEEZETLTHI121%, FIEL A
TURHE ) S 2 R b L E T, BeAB B AT AL, AT T D ATNIENEN AL, A7y NEE kU
TIREALTHAREM N HV £, ZNOHDOEREXR N RIT, 7o 7 EA ORI 7 M ERID REME DY | Fe il
KTFLET, WFDOANGG - DOEMEFELLTDHE, TNODORENMEZFTHIH T ZENTEET, o, RO ;%%‘LT
TZEW,

o 2O AN IR T AEAVE EIXRREEICLET,
o B\JRA EHERASIEIENL CTEAE TN ST ELE T,
o AT UTEANEIBIL, BENT 7R E DS ROER L ET,

7.3.2 BifFEBE

OPAX22x 2V —ADF T 7%, +2.5V~+18V OF 27 )L EJR CEMEL . BN MREA BRI L £4, 1FLAE DA
T ANE 1 SDOEIRE FT@Z@M’M HIESNTWADIZH LT, OPA227 ) —RIFME DT IV — a5t
LCN5728  #5V~+15V OEJFE L6 L CRICHE O/ E A S ET, OPAX22x 7 /3A AL, 5V ~+15V
@%iﬁﬂﬁﬁﬁf%é_kﬁiﬁméhﬂ\i@“ —DOT IV r—arTlid, EEADHTEEAAN T RELLRLTHD
FOFER A, BEEBELELLTLLEITHYEE A, OPAX22x V) —XL, BIRE DOEBEFEN 5V~36V OH#ifH T
ELET, f:é:z X, EOEBJREIEE 25V, ADEIREILE -5V (TR ELIZY, TOWMIIERELIZVTEET, EH/ T
A—H1X, -40°C~+85°COIRE A THAEN L ESN COVET, BMEEIE F-IHEE I > TRES BT DT A—H
.U ar 6.9 1RLET,
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73347ty NBEDRE

OPAx22x 2V —XIL, FEFITMENA 7By "RV 7 M EHLT5J0L — P - NI A TS0  ZEAEDT TV r—
2 MBI L EHY FH A, Ll OPA227 & OPA228 (3 v/ /L -8 —Va2) Tid, B 1 LEr 8 I2F 7k vh
BIEN A CEET, A7y MEEIL, K 7-1 [OORTINIR T varA—2 e L CGRE CXET, 20T
FRT T DOE T e BT IO OME AL ET, BMOEERV TN AETIRNNDHLI-D, AT LD

OEFTCHRAELTEA 7 vy Ml OFEE THE LN TTEEN,

V+ Trim range exceeds
Q offset voltage specification

OPA227 and OPA228 single op amps only.

Use offset adjust pins only to
null offset voltage of op amp.
— O1WF See text.

7-1. OPA227 DA 7t v FEE bV AEEE

7.3.4 Ah{RE

OPAX22x D ANIMRFEITIE, /N7 o — e Ry 7 B A A —REFRALET (K 7-2 25 8R), »OVRSEM281230, Zhb
DHEAFT—RDE—2F - zI///a/w%Ezé& T T DAL —L—NIF RO T, ASHEHES A F—RIZEBRN
TNDAIBEMERHD FT, SMERIEIRHIRA OEHL 720 e, AT ASAABIEESINIANDRHVET, K& ANE
MaERFOY—AL, T I e G 25 BT RANAHVET, 2=y MNIBRELFL T T8, A4 7'y NE
., RUZR, AR EDEE T A2 AT D REME R BV ET,

Re
5000

W

OPA227 Output
+
Input O—

& 7-2. /%)L A BhiE

OPA227 =T 4+ 7 A =Ny 77 (741U —) ELTHEM T 2L&1E, AJEIZ 20mA (IZHIRLET, mEEiE
T3 E Y —ALESHEAT 5L T, ZORIREITZ LT, IO+ 203, 1 THEShET,

Rx = Vs/20mA - RSOURCE (1)
ZZT
o Ry 13V —REEFNHEHET B BB SATHFALET,

72 Z0E 10V DA (VS 10V) TiX, 500Q OAFHLV—7BIIBNLEL T, V—R A B —H L AW & il [
T DRI RESRES BMOBFUILESHDEE vy ARG D720 IMHT IOV A X TEERSGEIRL
TIZEN, ARHBEDOZERZOWTIL, B2 ar 7.3.6 22U TLIEEW,, B HI R O im0 F255 61 %
7-2 \TRLET,
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735 AANAT RERDF v I

OPAxX22x 2V —AD AN SJ AT A& R, [FE TH T OX ¥ BV ERICE> TN SN E T, /EFELT
HBUAD AT ANAT AEFTNL ATIASIAT RAERES Y BVEREOETT, FEREATIASATRAERIT, IEEITAITR
AAHEMENHD F T,

ZDHETNATAE {/luﬁ):\"\?/'k/l/éﬁ’bé& ATISAT AEREATIA 7 2y NEIRITEEELL D ET, AT
AEIE D BEX Y N T 5Ot BT 5L (X 7-3 5 R), I iﬁ‘7ﬂz/]\&/4’7§7§>i‘¥'ﬂﬂﬁ‘§) LIS
BB HEREL FR A,

Conventional Op Amp Configuration

R,
R, W%
——0O
Not recommended
for OPA227
Rg =R, [[ Ry External Cancellation Resistor

Recommended OPA227 Configuration
R2

3 AW

~__ No cancellation resistor.
See text.

B 7-3. A ANNA T RERDF v I
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7.3.6 / 1 X1&HE

=T AT ANERDF T T T = A A= H AT EA ST L E DRI O GE /A X% [ 7-4 [TRLET
(BT N —ZZE L TN\ | I A X DR E72 58 DIZHVET L), 2 DO RIRDA T 7L [H]
e dRey n+/4’7\0>u+%1ﬁ73)rézhfb\iﬁ“ OPA227 [T /A XINFEFIT/INEN 2D | ) — R A B —F AR
(20kQ i) A 12 L7 @ IR ¢, Bl O @k E 4277 OPA227 Tidk, BIE /A XNE D K&V ETH,
B/ AR é<7‘£@3‘@“ OPA277 %, FREED Y —Z AL —H 2 (10kQ~100kQ) THEALT- /A AVEREZ FEHLL
E£7°, 100kQ % LEI255E 1%, OPA132 (BIKEW /A X) DL572 FET ANA T 7O BN PERE A R4 5
AIREMERBHFET, X 7-4 OREFEHAL T, FEOGEH /A RXEFHELET, 22T, en=E1E /A X, =&t /1A, Rg=
VR AU A k=R 2 U EER=1.38 x 1023 J/K, T 137 v ey (K) BALOIRE T, /A RXDFFEOFEMIC
SONWTIE, BZvar 7.3.7 28R TIIEEND,

1.00+03

PA227 wZliPK

T T
Pl
@ ]
m
& ]
]
x
LAY
\
\

1.00E+02

T
‘ 2

il opazr? /,- /1
7 /J___ 7 Resistor Noise

A
=R -
= Resistor Noise

Typical at 1k (V/NHz)

\

™~

g
>
N
~N
N

1.00E+01

Votlage Noise Spectral Density, E,

_~ 1
Eo’=e,”+ (i, Rg)* + 4kTRg

1.00E+00
100 1k 10k 100k ™

Source Resistance, Rg (Q)

B 7-4.1=F« T4 Ny 7 7D OPA227 D/ A X14HE

7.3.7 /A ADEXWLFTE

KA RDA T TR AR T DI, AR E B &L KD K| _Ob\TJr BB THLENBVET, 2
DIIRBEREL T AE BV —ANDDIAR, AT TNTRAETD /AR, TRy T — 78BN D0 /A X 80D
DET, BIEERD /A XL, T_TO/ARXBEED TR FIRIZELLIRDET,

VR A= F L ZADIRFTLOE 5> TIE, EHLOF RN 2B A X35 ELE T, ZORRE, X 7-4 ITRLE
T VA AL E—F VAT RIZBEE SN TNDTD | AR BRI EOLHENG IS TELIZT DRI DL AT
T mEIRT IR IR L £,

A=T A NER DT NT T T =R = H U RETACSE L E DGR AR K T-4 ([TRLET (g
FLay M — 2% L TR | S /A RO F K L7 5h DIZHY ER-A), AT 7Tl ﬂfﬁ/%ﬂk*m/%
ADW ST INFELET, BIE/ARE AN, A7 By MEEORIZES> TR T EFZLL TET VS ET, &
W/ ARTE, AT AT AERRO R Liofwfhﬁﬂégfkbf{—Tﬂ/ﬂﬁéﬂ V= AP ST, /47\0)$F%
FERLET, Lizdi> T, %AE0)?7)/7—~/5/ T DIINIARDE T T E, = A 4’/1:%&/1& T
B0 FF =R A= H U ADNEING A, {JIL//I’X IR CTEALOT, BHFILTEIL /A AR KE5E D E
T =R AL H AP RKENGE I, F {;m/4’7<7b> EEOBIENRHYET,

SCHRI EFE SR D 5 DA T T NZDN T IEIW%E%%:/74/% X 7-5 \TRUET, AL DEE T D FE R
NG RN SANVES 7?&#%/%%@@!&&@&# FRXT T DOEG AR IFIEERIUCOL LT, B/ A RXZFHE
EEEET, BT IEEPIOEZEIRL T, 2RO /A AR AR AR CEXARE T TR AZENTEET,
7 ORERIZDOWT, AR/ ARDOFHE AR DKNIRLUET,
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Noise in Noninverting Gain Configuration

RZ
R1
W -
- —OFE,
+
Rs
VS
Noise in Inverting Gain Configuration
R2
R1
Re —OE,
+
VS

Noise at the output:

1

2 2
ES = (1 +%) e+ e+ ef+ (inR2)2+ es™ (in R3)2(1 +%)
]

Where eg = V4kTRg * (1 +

&= VAKTR, * (_—
R

4KTR,

Noise at the output:

R,

1

&)= thermal noise of Rg
R;

) = thermal noise of R,

= thermal noise of R,

2

R . 2
E 2 =[1+ 2 e+ el+el+ (ilR) +ed?
(0] ( R1+RS) n 1 2 (n 2) S

Where eg = VAkTRg * (

VAKTR, * (

VAKTR,

R

R

2 ) = thermal noise of Rg

2 ) = thermal noise of R,

= thermal noise of R,

For the OPA227 and OPA228 series op amps at 1kHz, e, = 3nV/\VHz and i, = 0.4pA~Hz.

B 7-5. 54 BED/ A XDHE
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OPA227 L OPA228 © /A X% T ANT BT AT 5 0.1Hz~10HZz D/ RXRT V2% 4] 7-6 ITRLET,
ZOT7VEREEIT, TV AR A LAY LAY O FilterPro Y7 7 =7 (www.tij.co.jp 2B AT TEET) 2 H L T%
HEhTWET, /AKX T AN D OPA227 LT OPA228 DfEfkA, X 7-7 ITR~LET,

R, R, Rg Ry,
2MQ 2MQ 402kQ 178kQ
Rs
1kQ
C, C,
1uF 1uF
| | -
[ I
Input from |

Device
Under
Test

7-6. OPAx22x U —XDEHE/ A ADT A MZERAZNS 0.1Hz~10Hz D/ R/IXR - 74 )L%

22pF
|
I
100kQ
10Q 9
— W
= 3 +—0 Vour
Device

— Under
Test

7-7. /A4 X - TR DOEE

7.3.8 BB THIRELE (EMIRR)
R (EMI) BREH (EMIRR) (3, A7 070 EMI it Z R L ES . Z<OA T U7 RA7RE L LT,

pIany;ivg
RF (G5 OERICED 7 vy NEEDNELTHIENETONET, EMI K-S THAETD, ZOIH5A 7y ok
NRINCFRETEDLDOIL, EMIRR 3@ WA T 7T, ZOEITT -~ VEAL TRSNET, EMIRR (3&F &
FETHIE CEET, 20®v7 a0 Tl EMIRR IN+Y 2 LET, 2, A7 7 OIERERATIEAZ RF
BOHEMENTZEED EMIRR PEREIZ DWW THRIZRER L7 DO TH, IRD 3 SOEL NG, —fIZ EMIRR TixIEK xR
AN DOIHBT ARSI ET,

1. FXTUTDASE T EMI OB Z b 2 0T W2 ENEHN TERY  BmEIXERE o e X0 B
\Z RF 528 L £,

2. AXTUT DI EREREKEED ATNE, MR L AT IR FRAY T, EMIRR MEREIZIEIE —E L CUWVET,

3. FEHER A% PCB (ZV hER) Ttk C& 5728, FERERE Y TO EMIRR JIIE X, i Kot i H
TY, ZOREfRIZEY, RF 15 5% IR A ) a1 IEBZEIINCE | oL E OB MEZ AR EA/EH <> PCB Ed#RD
Pl I AL ERE A,
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EMIRR IN+ OEZERBIOTANFEICOWTE, 77U —var - LR—hk SBOA128, [A 77D EMI =R T
FELSHHIL COVET, ZoBEEHL, www.tij.co.jp 72HF T —RTEET, OPA227 @ EMIRR IN+ O J8 i 5kt %

7-8 ITRLET,

120

PRF =-10 dbm
Vg=+25V
100 [ vgy=0V
o L/
T
2 /]
o« L/
T 40 //’
|~
—//
20
0
10 100 1k 10k

Frequency (MHz)

& 7-8. OPA227 M EMIRR IN+ & B;R¥ & D%

FRXT LT T RARLT 2T VRV Ty ROR—Tar b4, L EMIRR IN+ HEEIXIZIEF L T3, OPAx227
DI=T AT A HEEIX 8MHz T4, ZO A HLL T TO EMIRR Mg, T T A5 5034 X7 7 OfEEN

DT LR TVET,

EEEDOT TV r—ar T IICHRAET D, FiE O EREICEITH OPA227 @ EMIRR IN+ fi%, & 7-1 IRLE
T, & T-1IRT T 7V —ald, RIORTREEO B EHLEL T, FEZ O BFRBO T CHEASNET,
ORI, ZNOOFEEHOT IV r—ar TS, EFEER. B EER (ISM) SRRSO L5708
Fi72Y —ANHO RF FHICE AT FTREMED i ML 3 B CRES T DR GBI TITRRIC LR RV ) b LILER A,

= 71. WRAERHICH TS OPAXx227 D EMIRR IN+

JEwE TV —ar | EVYT EMIRR IN+
400MHz :E/*‘/])/I/ﬁ%ﬁ/ﬁkl\ %/i/f/l/ﬂ)ﬁfijauiH(giﬁ’Ga)E%\ /i%\ I/‘—éf‘_\ 35.7dB
SRS 3 N SES o, < fiie '
900MHz GSM, HEHLBIERBLIOTES vav, GPS (1.6GHz £T). ISM, fii %= 47 8dB
E/3AL, UHF
1.8GHz GSM, /AL X—=F)VEE, IS, 2, L SV 68.8dB
802.11b/g/n, Bluetooth® £/ AL« /=Y FLiEE, ISM, T~F 2.7 &
2:4GHz BB LORR, S AN 69.8dB
3.6GHz AN, MZEEIE BE e —var i, B/3AL, S /UK 78dB
802.11a/n, ZEWE BRIV T B/ —var BALVEE, FHBLD
5GHz HRCOB. C 88.4dB
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7.3.8.1 EMIRR IN+ DX M &st

EMIRR IN+ 27 AN J 272 DRI Z X 7-9 |RLET ARETA L ZMHAL T, RF Y — 2% 4 X7 U T DI
R A8 AR LT, AT U7, m—RR T4 H (LPF) &7 VX)L -~ LT A—4 (DMM) [Z#Ees - )
RO, =T A TAL Ny T 7 PRBY TR SIVE T AT T DA TALE—F L ADRERAR =B H &
BIEDSETLET A, ZOZRITHFEMT SN, EMIRR IN+ 2R ET 525 ESNE T, fERELTHLNS DC 4
TRyMEEIL, AT AR Lo T TV T B IORIESIVE T, LPF 1%, vV F A—=ZOREEIC T35 HetE
DHLIER RF G500~V F A—2EMG LUET, SO WX, [A <770 EMI BRER]T 7V r—var -/
— e Z L TLIEENY,

Ambient temperature: 25°C

+Vs

50 Q

\<i Low-Pass Filter
9
RF source

i -V,
DC Bias: 0 V s
i Sample /
Modulation: None (CW) Aver;ging Digital Multimeter
Frequency Sweep: 201 pt. Log Not shown: 0.1 uF and 10 uF

supply decoupling

+

7-9. EMIRR IN+ D7 R MR D B3R

7.4 TINNA ADEEEE— K

OPAX22x |ZIT ¥ — DO BEE—R B0, BIREL 2 5V (£2.5V) & ERIZEEEL £3, OPAX22x D KEJRE T 1%
36V (x18V) T,
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13 TEXAS OPA227, OPA2227, OPA4227

INSTRUMENTS OPA228, OPA2228, OPA4228
www.ti.com/ja-jp JAJSQO5C — MAY 1998 — REVISED MARCH 2023

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

OPAx22x 2V —X%, K/ A XD EREEA T 7 TF, OPAX227 V) —X|I2=T 4+ T ALV LE T, AL—L—h
1% 2.3V/ps, HlgiEIL 8MHz T9, OPAX228 2V —X1%, A H 5 UL Lo @iy 7'V r—av i i kst T
Y, 10V/ius DAL—1L—h& 33MHz OFRIENFFE T, /JAANRZ N, FlFA B —F U AREWERZ A9
LT TVr—ar Tl TAAADYE L DT ATV 7 ar T o BB T 1ZEAE DA, 0.1uF D=5
YL TWET,

82RRIBMET TV — 3>

Cr
||
[
Re
— A\ \N\N—9
Rin
Output

CLOAD RLOAD

Input I

8-1. RRWET7 V=3V EKRE

8.2.1 OPAx228 #{E\\7'Af > CERAT S

OPAX228 773V MEBZHF AN 5 LA DT T r—ar iR EL TOETN, ZNEVERWT A Ta e @B
EHT 2280 TEET, AMBAIE AT DRSS . OPA228 (CIT M BV E AR CamT 1 - A AL R ERHER 5
72O DI~ — o BV ET, 7272 ARAEBEBINT AN~ — DD L, AT T INAREZ B
BHA[REMEN BV £,

8.2.1.1 R5ELE

1. BIERFD OPAx228 D5 A 1% BVIV A
2. HEMEAMTRELZEME

8.2.1.2 HH#/L R FIE

OPA228 LHllA GO TR 927200 A ROAEEAE DRI 7 T, #ERME AU, [X 8-2 B5L VX 8-3 12”7 &
N IBERGLLALSN= T 24 (Cp) ZBIMLIZbO TS, ZORmEIL 7 i, FEOMEICENT 2 2O R/
ERIZLES AT T OATFELIFERGDAHLIAEM L CUARS T IS AEL | AR EITRD FTREME A HY &
To CRIFANBREMEL, B2 & fy MRITIA £, SBI2, @A EHTI, AN RLEa T I EDHIZE
ST TVT DN =T T AL PNREBERSNET . 207D, Cp Zull YUIBRTIUL, Ml a2 iR L7 S DS
ZEMEE RBTEET,

SMEE 232 B B L OPA228 /A XALARIT OPA227 D5 A 73 6 LLEOBA LRIL T, SMHIE 2B D&,

OPA228 D 1 /A RIE NI A2 ET, JARDENEIE. Cp/Cr DT> TRESND B E R L — 7 - 7
OB EEERLET,
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FA 2 L2 OREERIE A TNEHIX 8-2 BLOK 8-3 ITRLET, ZNHDOXIL, Cgp DU EMEARL TWET, 4
ISR E . FAR L AT T b, ARSI REKGFET D20 I B O REEHITITET Cr 2 EBRMITKEILE
7, 100pF DAMKEEZFFD G = 2 iRICKBITDKRIGEBE/MEFDAT v 7 IEE %, X 8-4 BLOX 8-6 |IRLET,
100pF DEMAREEZFFD G = -2 {BRICBITDLKEZE/MEFOAT YT IEE %, X 8-5 BL O 8-7 IT/RLET,

22pF 15pF
| |
I I

2kQ 1kQ 2kQ

W W W

OPA228

20
= OPA228

O 1 - *

= %ZKQ :|:100pF % 2kQ 100pF

8-2. G = 2 T OPA228 Dk [ 8-3.G =-2 TD opp:228 O)Hif-%

8.21.3 77U or—> 5 2 HIfR

| OPA228 OPA228
400ns/div 400ns/div
K 8-4. KEBRAT v 7I5&. G=2. CLoap = 100pF. K 8-5. KfEB X T v 7I5&. G=-2. CLOAD =
ANEB=5Vp-p 100pF. AH{ES=5Vp-p
g g J | | J ey
. 0PA228 J T OP:A223 ¥ ! ! y

200ns/div
X 8-7. IMEBRT v TIE&. G =-2, CLoap = 100pF.
AN{EB=50mVp-p

200ns/div
X 8-6. IMEB AT v 7I5&. G=2, CLoap = 100pF.
AN{EF=50mVp-p
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INSTRUMENTS OPA228, OPA2228, OPA4228
www.ti.com/ja-jp JAJSQO5C — MAY 1998 — REVISED MARCH 2023

8.2.2 348, 20kHz A—/SA, 0.5dBDF L7 - 74)L%

1.1kQ
\/\/\/\ 1.43kQ ’
2.2nF dc Gain =1
N VWA
I 330pF
1.1kQ 1.65kQ | I I
V,y O——AAN —
N W 1.43kQ 1.91kQ |
OPA227 —
—— 33nF \/\/\/\ \/\/\/\ 221kQ
+ L sanF OPA227 VYW _L O Vour
- = + I 10nF
fy = 13.86kHz fy = 20.33kHz f=7.2kHz
Q=1.186 Q=4.519
8-8. 38, 20kHz O—/SR, 0.5dB DFcE> 17 - 74)%
8.2.3 RiERFIMGRILERT > 7
0.1pF
|
I
100Q 100kQ
e YW VVW—¢
B 2
- 6 Output
3 OPA227 —O
+
\\\\ NOTE: Use metal film resistors
Dexter 1M . . o
Thermonile and plastic film capacitor. Circuit
Pl must be well shielded to achieve
Detector .
low noise.
Responsivity = 2.5 x 104V/W
- Output Noise = 30uVrms, 0.1Hz to 10Hz
8-9. RIERFIIRHBRT > 7
8.2.4 EtEED FIHAERS
20pF
|
TTLINPUT | GAIN H
9.76kQ
“1” +1 ) |
“0” —1
Balance
5000 E:, Trim
Input 10kQ 2 <
o \/\/\/\ Output
——O
4.75kQ
TTL
In Offset
Trim e
8-10. BIEEED FHAEHRZE
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OPA227, OPA2227, OPA4227 13 TEXAS

OPA228, OPA2228, OPA4228 INSTRUMENTS
JAJSQO5C — MAY 1998 — REVISED MARCH 2023 www.ti.com/ja-jp

8.25Ay Rik>y - 77

+15V
@)
_—I—I 0.1pF
- 1kQ
CoTT Tt r T 1
1kQ | |
Audio ! !
n © W ' ) '
i OPA2227 "
B |
— i i 200Q
! i VWA
: : To
! ! 2\/(\);)\;\2 Headphone
T T
| |
| |
| |
T |
| |
|
| |
| |
This application uses two op amps , ,
in parallel for higher output current drive. Y )
T 0.1pF
—-15V
8-M. ANy Rk - 727
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8263NYEREDT7IT4T - b=2HIE (NR. Sy RLYD, FLTN)

Bass Tone Control

R
R, 2 R
50kQ 3
2
Rio
100kQ
Midrange Tone Control
C1
940pF
|
I
Rs
R, 50kQ R
2.7kQ 3 —ou— 4 2.7kQ
Vin © WV W YW
2 C,
0.0047uF
|
I
Treble Tone Control
Rg
Ry 50kQ Ry
7.5kQ 3 - 1 7.5kQ % Ry
W M 1000
2
Cs
680pF
I
I

H812.3NYRDT7IT47 - b=2HE (IR, SV ERLP, MLTN)

8.3 BRICEIT S#REIR

OPAX22x 1% 5V~36V (+2.5V~+18V) TEMERHESHLTERY, Z<DfEARIT -40°C~85°C TS ET . EIfFE
JEFTITREIC IR TRESEAL T D AREM D DD/ 3T A—=HTHONWTUE, 7 ar 6 2B TTESNY,

BIREED 36V B ADL, 7 /ARITKGHIRB G Z 52D PR R HVET, 7/ ar 6.1 25 RL
TSN,

BIRE > DTS 0.AYF DAA/SRAL FUY BB DL, JARDZ OB NA A E— 5 L ADBEDHIRA
THRAELMTEET, AR ar T U OBREOFEMICON T, BZ7var 844 B TLIEEN,
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_________________
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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.
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PACKAGE OPTION ADDENDUM

9-Nov-2025

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 ©)
@ ©)

OPA2227P Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2227P
OPA2227P.A Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2227P
OPA2227PA Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2227P

A
OPA2227PA.A Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2227P
A
OPA2227U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
2227U
OPA2227U.B Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-3-260C-168 HR -40to 85 OPA
2227U
OPA2227U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-3-260C-168 HR -40to 85 OPA
2227U
OPA2227U/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-3-260C-168 HR -40to 85 OPA
2227U
OPA2227UA Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
2227U
A
OPA2227UA.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40to 85 OPA
2227U
A
OPA2227UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 OPA
2227U
A
OPA2227UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2227U
A
OPA2227UA1G4 Active Production SOIC (D) | 8 75| TUBE - Call Tl Call Tl -40 to 85 OPA
2227U
A

OPA2228P Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2228P
OPA2228P.A Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2228P
OPA2228PA Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2228P

A

Addendum-Page 1



https://www.ti.com/product/OPA2227/part-details/OPA2227P
https://www.ti.com/product/OPA2227/part-details/OPA2227PA
https://www.ti.com/product/OPA2227/part-details/OPA2227U
https://www.ti.com/product/OPA2227/part-details/OPA2227U/2K5
https://www.ti.com/product/OPA2227/part-details/OPA2227UA
https://www.ti.com/product/OPA2227/part-details/OPA2227UA/2K5
https://www.ti.com/product/OPA2228/part-details/OPA2228P
https://www.ti.com/product/OPA2228/part-details/OPA2228PA

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 9-Nov-2025

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)
OPA2228PA.A Active Production PDIP (P) | 8 50 | TUBE Yes Call TI N/A for Pkg Type -40 to 85 OPA2228P
A
OPA2228PAG4 Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2228P
A
OPA2228PG4 Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA2228P
OPA2228U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40to 85 OPA
2228U
OPA2228U.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40 to 85 OPA
2228U
OPA2228U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
2228U
OPA2228U/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-3-260C-168 HR -40 to 85 OPA
2228U
OPA2228UA Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
2228U
A
OPA2228UA.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40 to 85 OPA
2228U
A
OPA2228UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2228U
A
OPA2228UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 OPA
2228U
A
OPA2228UAG4 Active Production SOIC (D) | 8 75| TUBE - Call TI Call Tl -40to 85 OPA
2228U
A
OPA2228UG4 Active Production SOIC (D) | 8 75| TUBE - Call TI Call Tl -40to 85 OPA
2228U
OPA227P Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA227P
OPA227P.A Active Production PDIP (P) | 8 50 | TUBE Yes Call TI N/A for Pkg Type -40to 85 OPA227P
OPA227PA Active Production PDIP (P) | 8 50 | TUBE Yes Call TI N/A for Pkg Type -40to 85 OPA227P
A
OPA227PA.A Active Production PDIP (P) | 8 50 | TUBE Yes Call TI N/A for Pkg Type -40to 85 OPA227P
A
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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 (©)]
OPA227PAG4 Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA227P
A
OPA227PG4 Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -40 to 85 OPA227P
OPA227U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 OPA
227U
OPA227U.B Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-3-260C-168 HR -40to 85 OPA
227U
OPA227U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-3-260C-168 HR -40to 85 OPA
227U
OPA227U/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-3-260C-168 HR -40to 85 OPA
227U
OPA227UA Active Production SOIC (D) | 8 75| TUBE Yes Call TI | Nipdau Level-3-260C-168 HR -40 to 85 OPA
227U
A
OPA227UA.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40 to 85 OPA
227U
A
OPA227UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 OPA
227U
A
OPA227UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 OPA
227U
A
OPA227UAG4 Active Production SOIC (D) | 8 75| TUBE - Call Tl Call Tl -40 to 85 OPA
227U
A
OPA227UG4 Active Production SOIC (D) | 8 75| TUBE - Call Tl Call Tl -40 to 85 OPA
227U
OPA228P Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -55to 125 OPA228P
OPA228P.A Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -55 to 125 OPA228P
OPA228PA Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -55t0 125 OPA228P
A
OPA228PA.A Active Production PDIP (P) | 8 50 | TUBE Yes Call TI N/A for Pkg Type -55t0 125 OPA228P
A
OPA228PAG4 Active Production PDIP (P) | 8 50 | TUBE Yes Call Tl N/A for Pkg Type -551t0 125 OPA228P
A

Addendum-Page 3



https://www.ti.com/product/OPA227/part-details/OPA227U
https://www.ti.com/product/OPA227/part-details/OPA227U/2K5
https://www.ti.com/product/OPA227/part-details/OPA227UA
https://www.ti.com/product/OPA227/part-details/OPA227UA/2K5
https://www.ti.com/product/OPA228/part-details/OPA228P
https://www.ti.com/product/OPA228/part-details/OPA228PA

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 9-Nov-2025

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)
OPA228U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -55t0 125 OPA
228U
OPA228U.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -55t0 125 OPA
228U
OPA228U1G4 Active Production SOIC (D) | 8 75| TUBE - Call Tl Call Tl -55t0 125 OPA
228U
OPA228UA Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -565t0 125 OPA
228U
A
OPA228UA.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -55to 125 OPA
228U
A
OPA228UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR -55t0 125 OPA
228U
A
OPA228UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-3-260C-168 HR -55to 125 OPA
228U
A
OPA4227PA Active Production PDIP (N) | 14 25 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 OPA4227PA
OPA4227PA.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA4227PA
OPA4227PAG4 Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40to 85 OPA4227PA
OPA4227UA Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU | NIPDAUAG Level-3-260C-168 HR -40 to 85 OPA4227UA
OPA4227UA.B Active Production SOIC (D) | 14 50 | TUBE - Call TI Call Tl -40to 85
OPA4227UA/I2K5 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-3-260C-168 HR -40to 85 OPA4227UA
OPA4227UA/2K5.B Active Production SOIC (D) | 14 2500 | LARGE T&R - Call TI Call Tl -40to 85
OPA4228PA Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 OPA4228PA
OPA4228PA.A Active Production PDIP (N) | 14 25 | TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 OPA4228PA
OPA4228UA Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAUAG Level-3-260C-168 HR -55to 125 OPA4228UA
OPA4228UA.A Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAUAG Level-3-260C-168 HR -55to 125 OPA4228UA
OPA4228UA/2K5 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -55t0 125 OPA4228UA
OPA4228UA/2K5.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -55t0 125 OPA4228UA

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/OPA4227/part-details/OPA4227UA/2K5
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@ 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 Tl 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 OPA2227 .
o Enhanced Product : OPA2227-EP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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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)
OPA2227U/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2227UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2228U/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2228UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA227U/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA227UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA228UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4227UA/I2K5 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4228UA/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)

OPA2227U/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA2227UA/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA2228U/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA2228UA/2K5 SOIC D 8 2500 353.0 353.0 32.0

OPA227U/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA227UA/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA228UA/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA4227UA/2K5 SOIC D 14 2500 353.0 353.0 32.0
OPA4228UA/2K5 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)

OPA2227P P PDIP 8 50 506 13.97 11230 4.32
OPA2227P.A P PDIP 8 50 506 13.97 11230 4.32
OPA2227PA P PDIP 8 50 506 13.97 11230 4.32
OPA2227PA.A P PDIP 8 50 506 13.97 11230 4.32
OPA2227U D SoIC 8 75 506.6 8 3940 4.32
OPA2227U.B D SoIC 8 75 506.6 8 3940 4.32
OPA2227UA D SoIC 8 75 506.6 8 3940 4.32
OPA2227UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA2228P P PDIP 8 50 506 13.97 11230 4.32
OPA2228P.A P PDIP 8 50 506 13.97 11230 4.32
OPA2228PA P PDIP 8 50 506 13.97 11230 4.32
OPA2228PA.A P PDIP 8 50 506 13.97 11230 4.32
OPA2228PAG4 P PDIP 8 50 506 13.97 11230 4.32
OPA2228PG4 P PDIP 8 50 506 13.97 11230 4.32
OPA2228U D SOIC 8 75 506.6 8 3940 4.32
OPA2228U.B D SoIC 8 75 506.6 8 3940 4.32
OPA2228UA D SoIC 8 75 506.6 8 3940 4.32
OPA2228UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA227P P PDIP 8 50 506 13.97 11230 4.32
OPA227P.A P PDIP 8 50 506 13.97 11230 4.32
OPA227PA P PDIP 8 50 506 13.97 11230 4.32
OPA227PA.A P PDIP 8 50 506 13.97 11230 4.32
OPA227PAG4 P PDIP 8 50 506 13.97 11230 4.32
OPA227PG4 P PDIP 8 50 506 13.97 11230 4.32
OPA227U D SoIC 8 75 506.6 8 3940 4.32
OPA227U.B D SoIC 8 75 506.6 8 3940 4.32
OPA227UA D SoIC 8 75 506.6 8 3940 4.32
OPA227UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA228P P PDIP 8 50 506 13.97 11230 4.32
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

OPA228P.A P PDIP 8 50 506 13.97 11230 4.32
OPA228PA P PDIP 8 50 506 13.97 11230 4.32
OPA228PA.A P PDIP 8 50 506 13.97 11230 4.32
OPA228PAG4 P PDIP 8 50 506 13.97 11230 4.32
OPA228U D SOIC 8 75 506.6 8 3940 4.32
OPA228U.B D SoIC 8 75 506.6 8 3940 4.32
OPA228UA D SoIC 8 75 506.6 8 3940 4.32
OPA228UA.B B) SoIC 8 75 506.6 8 3940 4.32
OPA4227PA N PDIP 14 25 506 13.97 11230 4.32
OPA4227PA.A N PDIP 14 25 506 13.97 11230 4.32
OPA4227PAG4 N PDIP 14 25 506 13.97 11230 4.32
OPA4227UA B) SoIC 14 50 506.6 8 3940 4.32
OPA4228PA N PDIP 14 25 506 13.97 11230 4.32
OPA4228PA.A N PDIP 14 25 506 13.97 11230 4.32
OPA4228UA D SoIC 14 50 506.6 8 3940 4.32
OPA4228UA.A B) 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
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
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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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