OPA227, OPA2227, OPA4227
OPA228, OPA2228, OPA4228

ZHCSHD8B —MAY 1998—-REVISED JUNE 2015

OPAX22x EikE A

G B SR A

1 HefE
o fEMEFE. 3nVAHZ
T 8 F

— OPA227: 8MHz, 2.3V/us

— OPA228: 33MHz, 10V/us
«  FESTHFI]: 5ps

CHXF T OP-27 BFH % E)

+ & CMRR: 138dB
o EFFEFMEZE: 160dB
o (REIAIRMEHIR: 10nA (HBAME)
o [RIKHHEIE: 75uV (AMED
o TEHJFHEIEVERE: 2.5V & £18V
«  OPA227 Bt OP-27. LT1007. MAX427
«  OPA228 Hift OP-37. LT1037. MAX437
o HAIEIE. XUHIEFPUIEIERA

2 MH

. BRAE

. SR

o HBERAIEE AT
. IREIT

N R

o AT
o HUENE AL

. IR

MANS X
INPUT VOLTAGE AND CURRENT NOISE

SPECTRAL DENSITY vs FREQUENCY
100k

10k =
N |N
T
Ei 1k [~ | Current Noise
o 9
n L
2z 3
a4
o = 100
8¢
° 3
O
= 10 =
Voltage Noise
T
1 | O
0.1 1 10 100 1k

Frequency (Hz)

10k

3 YA

OPAX22x ZF\izF ks A BARME R . % i v Al ks
PSR, DRI (R I 75 AT ARG 2 BELPERE B
(P AR

OPAx227 HAAF MBI s iF B mkiEE
(2.3V/us) A% 45 56 (8MHz). OPAx228 %%} 5 ol
K PRI 2533047 T A4k 9#%;51 B R P DA R
10V/ps L2 A 33MHz 77

OPAXx227 1 OPAXx228 Az E i kesIEwE &tk
RS AN, RER S H IR AR A S e A TR &
G ERE A TR R N .

OPAX227 1 OPAx228 #7%ia UK AT W bR HERY
OP-27 F11 OP-37 (15| JxS 5 &A= i, 7EREAS Ha %
PR A R GEE . S T A A R R PR R R TE AR
TR A LI T8 AN DU S T8 AR

OPAXx227 1 OPAx228 X DIP-8 1 SO-8 3,
OPA4227 F1 OPA4228 X B A ¥r 5| AT & 19 DIP-
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PART NUMBER E B BODY SIZE (NOM)
OPA227 PDIP (8) 9.81mm x 6.35mm
OPA228 SOIC (8) 4.90mm x 3.91mm
OPA2227 PDIP (8) 9.81mm x 6.35mm
OPA2228 SOIC (8) 4.90mm x 3.91mm
OPA4227 PDIP (14) 19.30mm x 6.35mm
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6.1 XTI AHEHE
7 E AR VS E I (RIS A D @

SOME BOKE | B
IRHLEE, Vs = (V) - (V2) 3 v
(BT L L
T 20 mA
O e
AR IR B 55 125 <
e 150 °C
Tag  WAFIEE €5 150 <

(1) B XS BB (E T BT R AT 7] B0 83148 MK A SRR . IX LSS PEAR SR AUE (6 F A TAETE L, IXANRR X B2 N DU e
TEAH L HEFZHTIRAEAAF T AR BT, 230 RS DhRE VR FELEX S R BUE LA TSI (IS AT S RO 21 vl S
(2) XtosElg, BB AP

6.2 ESD #iEH

LI <Xy
Viespy  ARHUBCR MR (HBM), 744 ANSI/ESDA/JEDEC JS-001W +2000 \Y

(1) JEDEC 344 JEP155 #lE: 500V HBM REWS/ERRHE ESD 5 HliifE T 2447,

6.3 EHWWTIEZRM
7E [ SR R B 5 B Py S (Bl B A )

w/ME FRARE = IN: ==Xiva
YR, Vs = (V+) - (V) +2.5 £15 +18 v
U R -40 85 °C

6.4 #YEREEE: OPA227U/UA F1 OPA228U/UA

OPA227U/UA OPA2227U/UA | OPA4227UA

OPA228U/UA OPA2228U/UA | OPA4228UA
Hn ) D (SOIC) D (SOIC) D (SOIC) AL

8 5 8 5| 14 5|

Roia SE BRI 110.1 101.9 65 °C/W
Roic(top) gEE AR (THED HH 52.2 46.3 23.1 °CIW
RoJs 45 5 AR A BH 52.3 455 20.3 °C/W
VT S BT RIES 10.4 6.6 1.8 °CIW
ViB 45 % HLERAR R S 5L 51.5 428 19.9 °CIW
Roic(bot) EEHNE JEHD H N/A N/A N/A °C/W

(1) AREGNHFIIRRHEZEL, WSH (CFRERNIC HEEHIER) NS, SPRA9YS3.
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6.5 #EREEE: OPA227P/PA Fil OPA228P/PA

OPA227P/PA
OPA228P/PA
#ebR ) P (PDIP) D (SOIC) N (PDIP) AL
8 5| 8 5|l 14 5|
=N SEEIRIEIA 48.9 110.1 65.5 °C/W
Roscitop) GEE AT (THHD HH 37.7 52.2 20 °CIW
ReJs 45 5 AR FABH 26.1 52.3 25.9 °C/W
NAL 45 BT RES 15.1 10.4 1.9 °CIW
VA 45 %5 B PR AR R IE S 20 26 515 25.3 °C/W
Reic(bot) gEE AT JRHD HH N/A N/A N/A °CIW

(1) AREGIFRIERNELEL, ESH (CFRERNIC B5EHIER) RIS, SPRA9S3.
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6.6 HASFFME: OPAX227 &% (Vg =+5V & +15V)

To=25°C, H R =10kQ, BRIEHABEH.

0PAZZTP U i D
ZH MM ROl OPA4227PA, UA AL
FME JRUE i ON I H/AME JRUE BARME
RYFHLE
Vos LN RN 15 +75 +10 +200 uv
Ta=-40°C % 85°C +100 +200 uv
dVos/dT 553 B 1] 1 56 R T, =-40°C % 85°C +0.1 +0.6 +0.3 +2 uv/°C
PSRR 5 YRI5 R Vg = £2.5V & +18V 0.5 +2 +0.5 +2 A%
Ta=-40°C % 85°C 2 2 pvIv
55 IV ] 56 R 0.2 0.2 uv/mo
JEIE B AUHIE . PYEE) Hii 0.2 0.2 A%
f=1kHz, R_=5kQ 110 110 dB
EOPN R
I LOPN e 25 +10 2.5 £10 nA
Ta=-40°C % 85°C +10 £10 nA
los BRI IR +2.5 +10 +2.5 £10 nA
Ta = —40°C % 85°C +10 £10 nA
U
HNEMEH, f=0.1Hz % 10Hz 90 90 nvp-p
15 15 nVvrms
e, AN P W 7 2 i f=10Hz 35 35 nVAHz
f = 100Hz 3 3 nvAHz
f=1kHz 3 3 nVAHz
in P UL 7 T f = 1kHz 0.4 0.4 pANHZ
A\ HL RV R
Veu FLA RG] (V-)+2 (V+)-2 (V-)+2 (V+)-2 \%
CMRR FLRLHN Vew = (V2)+2V & (V+)-2V 120 138 120 138 dB
Ta =—40°C % 85°C 120 120 dB
EIUNEEE
P 107] 12 107 || 12 QllpF
St Vow = (V)+2V % (V4)-2V 10°] 3 10°]| 3 QllpF
FEERH 2
AoL FEHR 3 2 Vo = (V-)+2V & (V+)-2V, 132 160 132 160 dB
R, = 10kQ
T =—40°C % 85°C 132 132 dB
Vo = (V-)+3.5V & (V+)-3.5V, 132 160 132 160 dB
R, = 600Q
T =—40°C % 85°C 132 132 dB
P
GBW Hhair sE A 8 8 MHz
SR JEFEE 2.3 23 Vips
B 0.1% G =1, 10V Kk, C_= 100pF 5 5 us
0.01% G =1, 10V Ffilik, C_= 100pF 5.6 5.6 us
T ST I ) Vin X G = Vs 1.3 1.3 us
THD+N SR IT + W f=1kHz, G=1, Vo =3.5Vrms 0.00005% 0.00005%
it
EYIROE R, = 10kQ (V-)+2 (V+)-2 (V-)+2 (V+)-2 Y
R, = 10kQ (V=)+2 (V+)-2 (V=)+2 (V+)-2 \Y
Ta = —40°C % 85°C
R_ = 600Q (V-)+3.5 (V4)-35| (V-)+35 (V+)-3.5 Y
R, = 600Q (V-)+3.5 (V+)-3.5| (V)+35 (V+)-3.5 \Y
Ta = —40°C % 85°C
Isc i s LD +45 +45 mA
Croap e SRR A Wi MR WS MR
Zo FEER A BT f=1MHz 27 27 Q
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HAHREE: OPAX227 %751 (Vg =15V £ +15V) (BEFR)
To=25°C, H R, =10kQ, FRIEHA V.

OPA227P,

OPA227PA, UA
OPA2227PA, UA

ZH PR KA OPA2227P, OPA4227PA, UA FpL
F/ME G BKME R/AME G BKAE
HLIR
Vs AUE UV +5 +15 15 £15 Vv
AR ETE 2.5 +18 2.5 +18 \Y
lo A CEANBORH) lo=0 +3.7 +3.8 +3.7 +3.8 mA
Ib=0 +4.2 +4.2 mA
T =—40°C % 85°C
RBETE
BUE IR -40 85 -40 85 °C
IBATIRE 55 125 -55 125 °C
VeAF L -65 150 —-65 150 °C
05a HABR
SO-8 KM% 150 150 °C/IW
DIP-8 100 100 °C/W
DIP-14 80 80 °C/W
SO-14 i3 100 100 °CIW
6.7 HSHME: OPAx228 A% (Vg =5V & +15V)
Ta=25°C, H R_=10kQ, BxIEHA I,
AP OPA228PA, UA
s Wittt oG, U i
F/ME HRUE BAME B/ME HRUE BAME
R
Vos ENESTE LS 15 75 +10 +200 uv
Ta = —40°C % 85°C +100 +200 uv
dVog/dT SR Z R R R Ta=-40°C % 85°C +0.1 +0.6 +0.3 +2 uv/°C
PSRR ELNAGEESS Vg = 2.5V £ +18V 0.5 +2 0.5 +2 uvIv
Ta = —40°C % 85°C 2 *2 uvINv
SENEEITEES 0.2 0.2 uv/mo
IS (RGBT DUEIE ) Hik 0.2 0.2 uvIv
f=1kHz, R, =5kQ 110 110 dB
BNRE B
lg N B LA £25 +10 25 £10 nA
Ta = —40°C % 85°C +10 £10 nA
los LoD STLERT 2.5 +10 2.5 £10 nA
Ta=—40°C & 85°C +10 £10 nA
L
HINHEMER, f=0.1Hz & 10Hz 90 90 nVp-p
15 15 nvrms
en N FL I 7 f=10Hz 35 35 nvAHz
f = 100Hz 3 3 nVAHz
f=1kHz 3 3 nvAHz
in PRI f = 1kHz 0.4 0.4 pANHZ
BN ECHE
Vem LA e (V-)+2 (V+)-2 (V-)+2 (V+)-2 Vv
CMRR LA Ve = (V2)+2V & (V+)-2V 120 138 120 138 dB
T =—40°C % 85°C 120 120 dB
EIPNGEET
e 107 | 12 107 12 QllpF
S Vew = (V-)+2V % (V+)-2V 10°)3 10°]13 QllpF
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HAHEE: OPAx228 %751 (Vg =15V £ +15V) (B FR)
To=25°C, H R, =10kQ, FRIEHA V.

AP, U OPA228PA, UA
s Wittt OPA2228P. U g, U i
F/ME HAUE BKME R/AME HAUE BKAE
FEERH 2
AoL FEER LR Vo = (V-)+2V & (V+)-2V, 132 160 132 160 dB
R, = 10kQ
T =—40°C % 85°C 132 132 dB
Vo = (V-)+3.5V & (V+)-3.5V, 132 160 132 160 dB
R, = 600Q
T =—40°C % 85°C 132 132 dB
P
BN B 5 5 VIV
GBW WA AR 33 33 MHz
SR iR 11 11 Vius
0.1% G =5, 10V [k, C_=100pF, C¢ 15 15 us
el - 120F
0.01% G =5, 10V ik, C_=100pF, Cg 2 2 us
=12pF
T ST I ) Vin % G = Vs 0.6 0.6 us
THD+N SO T + g f=1kHz, G=5, Vo =3.5Vrms 0.00005% 0.00005%
it
A i R, = 10kQ (V-)+2 (V+)-2 (V-)+2 (V+)-2 \Y
R, = 10kQ (V=)+2 (V+)-2 (V-)+2 (V+)-2 \Y
Ta = —40°C % 85°C
R_ = 600Q (V-)+3.5 (V4)-35| (V-)+35 (V+)-3.5 \Y
R, = 600Q (V-)+3.5 (V4)-35 | (V-)+3.5 (V+)-3.5 \Y
Ta = —40°C % 85°C
lsc i s LD +45 +45 mA
Cioap PR UK E] Wi SRR WS MR
Zo TEERHG HH BELAC f=1MHz 27 27 Q
LR
Vs HE H R +5 +15 15 +15 \Y
AR R 2.5 +18 25 £18
lo AR (AR lb=0 +3.7 +3.8 +3.7 +3.8 mA
lb=0 +4.2 +4.2 mA
Ta =—40°C % 85°C
AT
e R -40 85 -40 85 °C
BATIRE -55 125 -55 125 °C
AT E —-65 150 —65 150 °C
05a B
SO-8 FMili%: 150 150 °C/W
DIP-8 100 100 °C/W
DIP-14 80 80 °CIW
SO-14 Ffili%e 100 100 °C/W
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6.8 SLAUREME
Ta=25°C, R =10kQ, H Vg=+15V, BRIAEHH UL,

180 L 0 180 \\ L 0
160 AL 2 160 TN OPA228 |||
~\ ™
140 I~ —40 140 NG -40
NG N
120 Y -60 120 Gt G -60
N h N
o 100 Jo | i -80 o o 100 S 4 -80 o
= 80 O | i -100 $|= 80 ® g -100 &
3 N S| 3 N N 8
< 60 : ~120 & |< 60 y 120 &
N ‘\
40 ™ 4 ~140 40 N ~140
20 ™ ~160 20 N ~160
\\ \\ N
0 N \\. -180 0 —+l -180
—20 T _200 -20 -200
0.01 010 1 10 100 1k 10k 100k 1M 10M 100M 0.01 010 1 10 100 1k 10k 100k 1M 10M 100M
Frequency (Hz) Frequency (Hz)
B 1. FFERIE 25 R AR AL S5 AT AT () 56 R B 2. FFERIE 25 R AR AL S5 AT AT (1) 56 R
140 INPUT VOLTAGE AND CURRENT NOISE
mEE ~ SPECTRAL DENSITY vs FREQUENCY
120 T ™~ 100k
3
R N *CMRR
@ 100 NS A
3 NUERIRS Tk
T g N +PSRR | N T Ii
x N = ™
5 %\\ N E§ 1k I~~~ Current Noise
oz 60 —PSRR -NIN 09
NN 23
o N c 9
7] NN zZz
o 40 N > = 100
NN g
N = 5
20 g0
10 = "
Voltage Noise
-0 T
0.1 1 10 100 1k 10k 100k 1M 1 | I |
Frequency (Hz) 0.1 1 10 100 1k 10k
Frequency (Hz)
B 3. AL PR ANSLARNH LL S5 AR A O8 R 4. A\ v R N B T M 7 AR 2 R S TR [ IR 26 R
0.01 — 001 i T T
Vour = 3.5Vrms OPA227 — Vour = 3.5Vrms 'OPA228
& 0.001 / 0001
[e} [e}
z z
& a p
T V] T A
0.0001 s .
= G=1,R_=10kQ = 0.0001 =G=1,R =10kQ i =11
0.00001 0.00001
20 100 1k 10k 20k 20 100 1k 10k 50k
Frequency (Hz) Frequency (Hz)
Bl 5. MR A R + BB SRR R Bl 6. MR AR + BB M RPKR
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AR (BT )
Ta=25°C, R =10kQ, H Vg=+15V, FRIESA U
A L S
[ : : : : : : : 140
o 120 ™~
™~
K ™
c \
2 2 100 NG
= © ™
> Q N
5 &
0 5 80
é 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 I e A1 11
1s/div 10 100 1k 10k 100k ™M
Frequency (Hz)
Bl 7. SN 7S HL S I R] TEDFR 6 R 8. WIE B HIEA IR R
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17.5
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15.0 | of packaged units.
< 16 S
2 @
2 5
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IS g
c <
S 8 5
¢
o
o
0
0 316 325 3.34 343 351 3.60 3.69 3.78
Noise (nV/VHz)
Offset Voltage (uV)
B 9. KBS (10HZ) B 10. SRIHH R4 A
12 10
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S 2 ¢
< [0} 4
n jo)}
8 s 2 N\
E‘ S 0 \>:
3 g 5 — |
s} =
5 s <
(S (2]
5 =
& 5 6
-8
-10
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& 11 R B R AR A A

1.5

Time from Power Supply Turn-On (s)

B 12, BRI R
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JAYRFE (32T W)

Ta=25°C, R, =10kQ, H Vg==15V, BAEAE M.

Temperature (°C)

17. SRR SRERKRR

160 r 160
‘ oL Aol
150 w 150
— 140 CMRR \\ 140 — CMRR
3 Y e et g |
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% 120 PERR € 120 PSRR
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(@] (@]
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[e} o
< g < 80
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70 70 :
60 60
75 50 25 0 25 50 75 100 125 75 50 25 O 25 50 75 100 125
Temperature (°C) Temperature (°C)
13. Ao~ CMRR. PSRR iR EAIKI % & 14. Ao~ CMRR. PSRR HigEAIK)* 5
2.0 60
N
15
:E 50 §\\
g 10 £ T~
= £ 40
S 05 ] ~— -
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£ — 3 } ~~—_
o 0 ~— 2 30
3 —— 3
m -05 =
= Q 20
o h =
£ 10 2
]
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-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)
K 15. A mE B SEE KR Bl 16. B SEEMNXR
5.0 | 3.8
+18V L~
— 45 — 36
< +15V <
£ %j +12V E e
£ L~ ~ 410V £ e
g 40 A = | g 34
E £
O //;/ L 5V 8 /
€z 35 — T T / +2%V “q:: 3.2
Q - // / - -
g —_— )
=) ;/ L— // =1
G 30 — —— C 30
S| = :
25 2.8
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BRI ()
Ta=25°C, R, =10kQ, H Vg==15V, BAEAE M.
3.0 ; — 12 :
OPA227 —T OPA228 //—\
| Positive Slew Rate —— X \
egative Slew Rate —
. ] Negative Slew R
2 20 2 8 N
s | == £ \
£ 15 g 6
o o
3 1.0 3 4
»n »
0.5 Rioap =2kQ | 2 Rioap =2kQ |
CLoap = 100pF C_oap = 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)
P 19. F#RZ SR A MR R P 20. F#RZ SR A MR R
20 ! ! ! ! ! ! ! 18 Cur\)e shows ﬁormalized change i|"1 bias cur‘rent
15 Curve shows normalized change in bias current ith tio Vo = OV. T 'g II
) with respect to Vg = +10V. Typical | g may range 10 — \le r923p§(t: 32 z"" t_V ’ _yg\l/ca g mayrange |
10 from —2nA to +2nA at Vg = £10V. rom—enAto*enAat Voy = BV.
0.5 ==
__ 05 _ S
Z Z "
~ 0 ~ 0 Vg =+15V
@ ) ~ S
e p < -
05 05 A
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0 5 10 15 20 25 30 35 40 -15 -10 -5 0 5 10 15
Supply Voltage (V) Common-Mode Voltage (V)
B 21 F N\ B IR AR AL YR R AT IR 96 R B 22, N\ B IR AL S IR R AT IR 6 R
100 T T T 15 ‘ V+
- Vg =£15V, 10V Step _
[~ C, = 1500pF 14 (V) -1V
- R_=2kQ S 13 “a0C (V+) =2V
_ ] < 12 125°c== = 7 (V+) -3V
2 OPA227 pZ £ 1 85°C MW X _55°C
£ 0.01% A o 10 Lo\ Y
’; nmE" 0.1% 4 10
¥ - =
£ - A oo 228 S ssic_| S A |-+ 55
o} . ° 0.1% | 5 125°C /
»n 0
—%T g -12 - %’%’u\moc (V-) +3v
T O _43 r  25°C (V=) +2V
—14 (V=) +1V
1 -15 V-
+1 +10 +100 0 10 20 30 40 50 60
Gain (V/IV) Output Current (mA)

B 23. g7 [A] 5 PP 5 [ 1 55 2

B 24 i i R R S5 o PR RV SR 2R
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AR (B2 )
Ta=25°C, R, =10kQ, H Vg==15V, BAEAE M.
30 AL T T 1111 70 T T 1110
Vg = +15V OPA227 OPA2
25 \ 60 Gain = +10
— y N
R w0 /
$ 20 9 /
o 3 40
£ 15 8 /
) @ /
z § 3
é 10 Vg = +5V 3 /
© N 20 Gain = -1 / Gain =10
5 NN 10 Gain = +1 N/
~ LN _--ﬁ'
| X 1
‘ } } T /
0 0
1k 10k 100k 1™ 10M 1 10 100 1k 10k 100k
Frequency (Hz) Load Capacitance (pF)
25, f K R SR 1R R E 26. M5 E S HEBAERFIRXR
' '  OPA227 OPA227
< &
N
Sps/div 400ns/div
G=-1, C_ = 1500pF G=1, C = 1000pF
E 27. K55 Hrikmp; E 28. /ME SR R
- 30 ——r
OPA227 Vs =215V|| OPA228
. ) \
: \
$ 2
= 0]
2 g 15
> =
£ S
o 2 10 Vg = 45V
3
5 N q
\\\_
0 L
1k 10k 100k M 10M

400ns/div
C. = 5pF

B 29. /M S B iR B

Frequency (Hz)

30. FKH Y LR S AR [A] (55 &



http://www.ti.com.cn/product/cn/opa227?qgpn=opa227
http://www.ti.com.cn/product/cn/opa2227?qgpn=opa2227
http://www.ti.com.cn/product/cn/opa4227?qgpn=opa4227
http://www.ti.com.cn/product/cn/opa228?qgpn=opa228
http://www.ti.com.cn/product/cn/opa2228?qgpn=opa2228
http://www.ti.com.cn/product/cn/opa4228?qgpn=opa4228

OPA227, OPA2227, OPA4227
OPA228, OPA2228, OPA4228

ZHCSHD8B —MAY 1998 —REVISED JUNE 2015

HAHEE (BT )
Ta=25°C, R, =10kQ, H Vg==15V, BAEAE M.
70 T T T 11T : |
OPA228 ©  OPA228
60 T
50
9 G =-100
= 40
3 )
5 30 5
3 G =+100
20 7
G=+10 / )
10 ¥
I Z
0 l
10 100 1k 10k 100k 2us/div
Load Capacitance (pF) G =-10, C_ = 100pF
E 31. MBS 5 HEBEARIIRR 32. K55 HrEkm B
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= >
S S
E y t
S S
N N
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7.1 iR

OPAX22x Rz F KA HARME R L B8 w7 8 I moks BE SR, (R 72 [RI A 75 S i AOORG % BV e e R (g AR
P, OPAXx227 B FaE A 2s it B mEIER (2.3V/us) M5 (8MHz). OPAx228 4t%f 5 55l 5 k)
PIEABE 23047 T A0, FRER AL S AT E DL & 10V/us %A1 33MHz i % o

7.2 DiRerER

Input Offset
Adjust
(OPA227 and
OPA228 only)

! |

+HIN ——+
IN | Output

N ——

Input Offset L
Adjust Compensation

(OPA227 and
OPA228 only)

7.3 FriE B

OPAX22x #FEARE AN, JFHA S MBS AN S, TR T4 70 BT, 8 SR e
LB P GT LR N T R, AT RERG 2R R B R AR S AR S . K2 HBOLT . 0.1uF H7RES O 2 53 2

7.3.1 RIFHEREE

OPAXx22x ZF BA AL HARM K BEANRE . o T ERI R I ERRS L, N HERAT R AU A . ERAF
4 W] RE 2 AR 8 HBOR AR I AN B R A, X PR AR T IS AR e o XS R L RN RT RE R I TR 4%
WA KRS, IR A PR REAERE . B A ORI R A T P LSS ARSE, T DA BRI e 3. et

o DREFS PN S5 2 8RB (1 AR AR L

o ARIRIRIR AT REL B S HEN FLIS

o CRHSHETBORS AR BB S (v 20U AL D B

732 TAEH#E

OPAX22x ZAVIZF UKL £2.5V 2 £18V HUEHE ML (I RE . 2 Hos RSO — MIUE ik

[, OPA227 ZFNNWAFTARE, % I RYEsLbs N BA AR E B, A7 4RKEM T £5V £ £15V
R HRVER . 0T 45V & 16V HHBRVEE A K M, FTBORTT SR . A48 N AT EARSE A IE ke
YR SRR . AR AN TR B S . OPAX22x &A1 ae A SCHF I AR o IS Z IR0 BV, ey 36V. i, IEH
JEFTBY 25V, TAHRIERT O BY, B . Ak, FESHRAERE TIRRETER (-40°C % 85°C) WfE
1o JAVREPE TP RoR TR A H T R AR AT 2 AR S

7.3.3 KifHEIHE

OPAx22x RN HOLEEE, RAARRARIR M i MRS, RIS H M # AR ZAMB MR . =

#&, OPA227 Al OPA228 CHIEIEfRA) LS 1 MG 8 EiRALKIH A B EER . WL K 36 FraciE iz
A AV AT A L o XA B B I BRs SRR AR AR RS o AN A AT A BERAMEAE R G rp Ho Aty
PR A BRI 2 SR R RS .
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FetE B (T IN)

V+ Trim range exceeds
offset voltage specification

OPA227 and OPA228 single op amps only.

Use offset adjust pins only to
null offset voltage of op amp.
— 0.1uF See text.

K 36. OPA227 Jiffi i 165 s %

7.3.4 FANLRP

OPAX22x fli TS 521y S (S RIE 37) BTN . TR A BRIEER, @i iX s — A 1) S8 R
i kIR 2 SRR NG W . WA SN IR BB RS,  F RS E AT BRI . N LA
JE AT REXT UK Bt R A . BARIZF T AT AR ARG R, (B NS B . VRS g s 45 B B ] R 2 R AEAR
1k

Re
500Q

YW

OPA227 Output
+
Input O—

K 37. fkiigfE

i OPA227 1N BN 25 a8 (BRBESS) I, Hi NS5 % 20mA. 33 T DAt N — > 5t v L%
B AN B TR P BSOS AR 24 50 1 TSR 5 A H LB
Rx = Vs/20mA — Rsource

Hrp

Ry G M BB, BUEIEARI RS T (1)
Bk, %T 10V Bk (Vs = 10V), SFRER 220 500Q. dnBIEFHHTE S K, 2 LA EAT IR BIR, A
ANETHLEAS o ATAT A HL B 28 O RN R AN I AT AR BE, UM EATS N, FrEHENEZER, 155
) L BB 36 1 e A i 4y T 37 B T SEI PR U S L FH 2R 1 o 45
7.3.5 HAWE HEREE
OPAX22x Z 51 K N\ B L ALLE P 330 F AR 25 ELAH S A B B AT M o A3 BG4 N B FEL L A2 S N T B L
THER IR Z A 258 . FR A N B AT DU IE A B 7

AR A7 2R o i 2B FELIATINT 6 N i 2 PELIAT A N\ i A% < T LR R BRI &5 0 D 7 Y AR i N 25 P I S0 T 0 ) P
PHAS (i 38 Fron) » SKbs LRI RESE AN AL RGeS, DRI EANHERE A
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FetE B (T N)

Conventional Op Amp Configuration

R,
R, YW
——O
Not recommended
for OPA227
Rg =R, [| Ry External Cancellation Resistor

Recommended OPA227 Configuration
RZ

YW

~__ No cancellation resistor.
See text.

K 38. H A B HTH R

7.3.6 MEEMERE

P 39 SR TR FH A7 1 o I B A2 SRR B3 A6 A5 FH AN [RIR BB A 0 rL i i s (TS S i FLBEL B IR 28, [RIBEAS = AR
BAMERE) o B ER T A AFE IS EBOCES, JEHE TR S, OPA227 A JEH (KA HEER S, ik
P IESMRIREST UNT 20kQ) o RS HBONE OPA277 BAM S — e R, (H R LM S (.
AR EE R EYRIEPT (10kQ & 100kQ) Nt B pyiE A PEGE. T 100kQ B, FET FiANEHBOREs (an
OPA132, HAIEERMHBREES) mlaamtEae. A K 39 A AR H A HEEEES . e, = KBS, i)
= MR, Rg = JRBHPT, k= BU/RZZEHE = 1.38 x 1072 J/K, 1 T NIFRIRFE. A I THEME s () 0 2 VE40(E
B, BSREAMSE T,

1.00+03

Eo

Rg \ - Pl

1.00E+02

T P opA277
I OrA277,

OPA227 /j |

1.00E+01

i
AL
= Resistor Noise
_—— P

Typical at 1k (V/VHz)

Votlage Noise Spectral Density, E,

Eo?=e”+ (i, Rg)* + 4kTRg

1.00E+00
100 1k 10k 100k ™

Source Resistance, Rg (Q)

39. KA AT 25 22 pPASTC B Y OPA227 FNg s 1t e
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FEME 08 (T N)
7.3.7 HEABEEIME

fERIR 7 3 SO A LB R BT I U202 e 2 Al T RE MR P R (5 SRR 7S L e SEOR A 7 2R XM 75 B S A5
2% A AL RO o HL B P R T A I S 0 R 1T AR

P BH T LB R 707 A p PR 7S 5 e B AR AE B . &1 39 SR 1z eki Bl il TR PHPTE W B e litk, 7
3 B RO AR A B 15 L B R e K BR P FRARE AT T A M P T RO AR N 70

Kl 39 o 1 SR LA M 2k N0 B (K8 SO AE A AN RIRFHL U (1 e s IS S R PR k%, BRLMAS ™ A4k
FIMEFE ) o 3B SRTBOR SR A B g (R I 7 A o M P 7 B R LR A B PP MR P O 42 T P T I AR A . o
TP 7 U e Nl L PR AN AR B A, AR AN R IR BT A A R R e DRIk, R E N I SROBOK
o A B AR A R TR o DR P BUBARRIN, U A m] s AN T, R IR MR R L 12 R PUR RI,
FHREE E T

K 40 ZoR 1 BAT G a5 0 SOR AL R RIS SSOR as LB IC B . AE A SR i Fe BRI B, St 5 L L R e A
P o IBBLORAR I IR P 2 5 BB A AR SN, BT AR AN R O . T R A I Y S A R
fE (R L A YRR = BME AT DUR 2 B 7 RGBT B A 3K
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FetE B (T N)

Noise in Noninverting Gain Configuration

;\{N Noise at the output:
Ri EZ= 1422 2e2+ e+ e+ (i R2)2+ eg*+ (i RS)21+& :
WA - RiJ ™ i | Ry
i O R, .
+ Where eg = V4KTRg * [1+5=|= thermal noise of Rq
Ry
RS
€,=V4kTR; R = thermal noise of R,
Vg Ry
—= €= VAKTR, = thermal noise of R,
Noise in Inverting Gain Configuration
R, .
Noise at the output:
W '
2
JF\{}\f - Eo? =1+ R, e+ el+el+ (inR2)2+ eg
R+ Rg
—OFE,

+
Where eg = V4kTRg * Ry = thermal noise of Rg
Vg Ri+Rg

= — e = VAKTR, ( R, ) = thermal noise of R,

Ri+Rg

e, = V4kTR, = thermal noise of R,

For the OPA227 and OPA228 series op amps at 1kHz, e, = 3nV/VHz and i, = 0.4pANHz.
Kl 40. HASACE PRI S THE
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FetE B (T IN)

Ry R, Rg Ry
\;\l\;\? 2\/“\4/\(;\ 402kQ 178kQ
R, R,
1kQ 9.09kQ
c C, -
1uF 1uF U1
| [l N =
' 1 (OPA227)
Input from _
Device Rs =
Under 634kQ

Test

K 41. £ 0.1Hz & 10Hz H#7 i@ B 28 KM OPAX22x &)

A
22pF
||
I
100kQ
'r—\/\/\/\%l
10Q 9
— W
- 3 —0 Vour
_,__ Device

— Under
Test

B 42, M7 I FL %

41 Bor T TR OPA227 Al OPA228 I ) 0.1Hz % 10Hz il e as . IR e H PR A0 22 0 A3 28 (TT)
FilterPro % ff (Al www.ti.com 3B #iti. & 42 Bon 7RSS 75 1 OPA227 1 OPA228 it & .

7.3.8 EMI #ifilLt (EMIRR)

HRL T3 (EMI) #1H]E (EMIRR) #i3& 738 HOK I EMI Uit . Y218 SO 8 3 WA AS R 5202 b 5SS

B SRR S AR . R MBI R RE T A S d B EMI BRI E R L, KRS AR E

] EMIRR F£iH4r DA &AL, Jl&E EMIRR W Z2 M7 3R, (HAART 2324 T EMIRR IN+, 45515 5 it 0

Bz B B A FE RGN SIS, A iR bR ok BAAHE IR EMIRR MERE. — A0, AT LU R = AR X [F

A% NHEAT EMIRR 73

1. ARFTRA, BEBORIHEAN G XS EMI SO BUs, 05 b e Y8 51 B Edh 51 B RE 58 4 Ml 1E S 0ME = .

2. [RIFAFN SR IS BROR B 4 N B X AR A Jay, FER I IEF-UCEC A EMIRR P RE

3. TEMFH S| _E & EMIRR LLAEHAD S| B &2 5, RONTEER] AR (PCB) Rl DARE 25 [H) FH 4 A i 7
TR B A A B AT 5 ] DA B R N B R AR A N T b, A S S HAR A s et PCB B2 M R AEE R
FIAE EAEF .

WFEAH K EMIRR IN+ & R 7 B THE, 1S RN RS SBOA128 ( (IBHHUAZEH EMI H1i)

tby , AT www.ti.com.cn FEU IR . OPA227 1 EMIRR IN+ 58 A 55 R E & 43 Fis.
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FetE B (T N)

120

Prr =-10 dbm
Vs =125V
100 fvey=0V

8
N

EMIRR IN+ (db)
[o2]
o

N

S
A\

N\

N
o

0
10 100 1k 10k
Frequency (MHz)

K 43. OPA227 EMIRR IN+ 5% a]ff) 2% &

AT AT XU DY B 12 R A 28R RA. CinileTHD B JLFAHALR EMIRR IN+ 8. OPAx227 Huf7 48 25 415 96 N
8MHz. & T1ZH%EH EMIRR At RRAFAEN T I8 UK Es % NI TIE 5

%1 SR TAESEr N & E BRI R EME T OPA227 [ EMIRR IN+ . £E % 141t B8 FH al 48 S B4 H
RS S AR B T AR NIz 4T . 245 B T7EIX Se S8R B A MZEAH e 81 N 53 B3 76 At v e 38 31 4% Fh
Tk Bl2AFIEEST (ISM) JCZRHATURT ) B AT 30 A A8k A A et N\ B2 mT e 4G .

F 1. OPAX227 7E HAsHiZE T HI EMIRR IN+

AZR NP 143 S EMIRR IN+
400MHz B, B3 PRIKTHE. AR, FiA. UHF 35.7dB
2 E A i R=m 2R FL 7
900MHz GSM‘fE&ﬁb@&J%@UGPSijﬁflﬁGHz)\ISM\ﬁwriﬂﬁ\ 47 8dB
1.8GHz GSM. MABFEE . TE. LR 68.8dB
2 4GHz 802.11b/g/n. Bluetooth™, 4‘}\7‘]2%%@1%\ ISM. MrRTCL s/ TLE 69.8dB
S W
3.6GHz TLHEN . FIT@EFN. TR, 83, S 78dB
5GHz 802.11a/n. Mt @G/ TN BANEGE. K/ EBIE. CHE 88.4dB

7.3.8.1 EMIRR IN+ #lli:{El &

K 44 Sor 7 AT EMIRR IN+ (O ESEC B o SR A AR S 24 22 SRR 88 R A i o 1238 50K A%
KA R b A Ha 4, o H i BB B A (LPF) A4 5 ISR (DMM). %38 BBCR 2% A\ i 14 KB
PURBC = PECRIE S s (HAE, {E6E EMIRR IN+ I S RAEANZE RERXR RN o 7775 ¥ B 2% U Fi Hs 1h 75 PR
FFME. LPF KA MRS TBET Y00 R ROR UG SRR EIT. AREZHEAEL, 1§25 SBOAL28.,
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Ambient temperature: 25°C

+Vs
50 Q { Low-Pass Filter
{
RF source

DC Bias: 0 V
Modulation: None (CW)

Frequency Sweep: 201 pt. Log Not shown: 0.1 pF and 10 uF
supply decoupling

Sample /

Averaging Digital Multimeter

+

K 44. EMIRR IN+ JI3ATR B FH K

7.4 FEDIRER
OPAx22x F A ¥ —Thiefis, AR EEE KT 5V (£2.5V) I T/E. OPAx22x {1 K L N 36V (£18V).
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8 NFIAISEEL

PAR B 35S BAE T ARG, T1 AL AER R S8 M. T R R 5T
e A RS EN THNM . 27 NG IEI AL o 2 W R e,  LAitR R ST RE -

8.1 MHAER

OPAX22x Z 51| /& B A MR A 5 RS 258 SRR 2% . OPAX227 R B AR E B 1025, EHEE Ny 2.3V/us, %
N 8MHz. OPAx228 ZRAE 5 H il E i B #E47 T4k, B 5 e E s, JRIEERN 10Vips, #H5%AN
33MHz. 7E K e A B Y5 i v BEL BT FEL YR O N T b, T R 7 R R A B SR 2R E B B . KB T, 0.1uF
IS TR AT JIL N

8.1.1 =# 20kHz i 0.5dB V] EL S Kk 2%

1.1kQ
2.2nF 1;?\31(/\0 dc Gain =1
Il
il 330pF
1.1kQ 1.65kQ I I
Vi oW — W
N 1.43kQ 1.91kQ
== 33nF OPA227 W VVY 2.21kQ
V,
* —— 68nF VVY O Your
- — I 10nF
fy, = 13.86kHz fyy = 20.33kHz f=7.2kHz
Q=1.186 Q=4.519

B 45. =#k 20kHz {KiE 0.5dB Y HE K uki 2%
8.1.2 KK HMEN BB 2

0.1pF
| |
I
100Q 100kQ
W
) 2
- 6 Output
3 OPA227 ——O
+

NOTE: Use metal film resistors
and plastic film capacitor. Circuit
must be well shielded to achieve
low noise.

Dexter 1M
Thermopile
Detector

Responsivity = 2.5 x 104V/W
Output Noise = 30uVrms, 0.1Hz to 10Hz

B 46. KK H/MRIZ HOREE
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MAEE (BT R)
8.1.3 mTEREFIS MR
20pF
|
TTL INPUT | GAIN M
— 9.76kQ
o 10 '
Balance
soon%l Trim
Input 10kQ 2 L
O \/\/\/\ 6 Output
D1 4.99kQ —O

Y
D2 I . 82
TTL DG188

In Offset
Trim Y

K 47, mtkRER D g R A

4.75kQ

8.1.4 HHUBCKE

+15V
(@)
._—LIo.mF
- 1%Q
R B
KO !
Audio |
n oW — -
' lopa2227
e
— ' 2000

To

200Q Headphone

=

This application uses two op amps
in parallel for higher output current drive.

-15V

48. HAHUBCKE:
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RAEE (T R)
8.1.5 =MiEzhFiHEHE (KF. FHENRT)

Bass Tone Control

RZ
R, 50kQ Ry
7.5kQ e 7.5kQ
MW S M
2
R10
100kQ
Midrange Tone Control
C1
940pF
||
I
R
R, S R
kQ 6
2.7kQ 3 i)cwf ] 2.7kQ
Vin O YW W WW
2 C,
0.0047uF
||
I
Treble Tone Control
RB
R, 50kQ Rq
7.5kQ 3 —ow— 1 7.5kQ % Ry
W M 100k0
2
Cs
680pF
||
I

K 49. =MEahEEER (K&, PENEE)

8.2 HLRINH

RIN

’ QO Output
+
Cloap Rioap
Input I

K 50. s R E

8.2.1 WilERK
1. BI/NF VIV 351517 OPAX228
2. AR EIEIT
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AN (T R)

8.2.2 VEMM¥IHRAE

8.2.2.1 &z F1#H OPAx228

OPAx228 A& 55125 5 5 i NMA , HA] DR BRI 25 N A El e 3 . 7R3 AN AME F 15
T, OPA228 EA W KHIFAMIAREE, REAE 2l b 6k & N ARFR A I 2 R e . (HA2, s sl i
SRR FE H S EUE HICR B AR E o

H i CiP 2 % T OPA228 HIAMEHIAR . S I B AL 5 S o rE B BRI Ao 25 8% (Cr), Tnl&l 51 A
52 Fiomo 1% i FEL 2R S AEAME2 FEL B IS F T AN H G 33 SR 8% B N L2 AN sz ot v BEL 28 A B4 T S BUr A%
M AT BEIE AR E » Cp XN AT M, FRBREIRA . FHAh, TERMRS, ORS00 PFIIA1E 25 52 34
NH A i 2 2 i bR s Z s . DR, 8 P Cp ] DUE AR s i) [R) e A 1R R i A e v o
TEBAT I AME S LR, OPA228 [ S #ilkg 5 OPA227 [ #l A AH IR (ME258 5 {5 =D o BImAMEBHh
P25, OPA228 [Pf HiE pf 2 o iy, WA I8 N BELfE 5 C\/Cr EL 3R AT/ 37 14 v B30 A A 18 2 PR 186 o B AH 5% o

K 51 FE] 52 43 TN 2 F1 =2 FOREO0 T RIS . IXSEEERGE T Cr M BUEMME .. BT MR K
B EE T R FER AR R AR S, TR Cp NAZIE I S BEAT AL LB SRS AR AR . 1K 53 AIE] 55
BIRTTE G=2HE N 100pF A AEFEZEM N RESA/IME SR N . K 54 fE 56 B/ TEG=-2HE
J 100pF f g LA 24T T RS 5 FVIME S B R B

22pF 15pF
| | | |
1 1
2kQ 1kQ 2kQ
YW YW YW
2kQ
VYW - -
_4_ OPA228 OPA228
— O 1 - :
L % 20 I 100pF ) 2kQ I 100pF
K 51. G = 2 i} OPA228 1% K 52. G = -2 i} OPA228 %Mz

8.2.3 NIk

5 S
Lol § . / . . . ] Lol
oPAzzE Sbagag R
400ns/div 400ns/div
Kl 53. KIESMERmE, G =2, & 54. KI5 SBYERWIR, G =-2, CLOAD = 100pF, #iAf55S
CLOAD = 100pF, ﬁ]\ %‘D? = 5Vp-p = 5Vp-p
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RN (T R)

25mV/div
25mV/div

BifSRESERNS

. OPA228

&

OPA228

200ns/div
B 56. MESHERIR, G =-2,
CLoap = 100pF, #iIAfES =50mVp-p.

200ns/div
55. /MESBERWARL, G =2,
CLoap = 100pF, HIA{ES =50mVp-p.
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9

LR I

OPAXx22x ZRFIHIE TAEHEIGEZ 5V & 36V (+£2.5V & +18V) ; ZEs{h7E —40°C £ 85°C WL /S BN E £
FhEAk . HATHFPE: OPAX227 %41 (Vg =25V £ +15V) /4 | n] fe 2Bl TAF B i BRIE A9 ARk 1T 2 2 281k

ZH.
CAUTION
R LSS 36V P BE S PG UK AR 1B S 2B 0T i K BUE (H -
B 0.1pF S5ER A S E T AV BB, 7T dels b M e M 7 L 0 s FEL B PR R PR B E SRR 22 A R S5 B U BRI

B

WMIEZEAER, SR HE/H.

10 #iJH
10.1 Ai/HfEE

e

TSI R B AT YRS, M R 47 PCB A i, .

Mg 7 T L 4 S R FRLUR S| B DA A IS SRBOR AR 1 S A AR o 55 1 LA Dy JR) AL R 42 (AR FEL 7 L U

T RRARAR AR

—  (EREASHIYR S| ARG b 2 (AR ESR 0.1pF M55 i i m ey, EM BREREILST. N V+ Bl i
{1 B 55 It P AR A I L TE L N

K R XA DA 80 28 70 B Pt 2 e T BT B A3 R P AR k22— 2 )2 PCB ARG R — R )2 LT

PENEME . Bt 2 B T B A S R4 (EMI) MR o B CRAT B Bt AR I B b AT W B RR B, (RIS

PE R . AREZEMEE, HSH (SR HHE5) (SLOA08Y).

N TR FERS, LA ELT T REIT B s B . WRIXESELA R, NBURGELSH

g P A E 2 T FLARAC LT AT BE AT

HMBLAEI AL BN R BRI A . A s BT R, A RE ORI RG 3 SO i N AT e oK PRRE M sl )N 25 A R

RATREARFE AN EZ . YIid: A EL A i i P iR UK 8 23

5 EAE QB AL 24 ] B € KB BRI FH BT ORI 3 o SRR T I8 25 Ul D RS A AR AN TR] L 38 T 7 A 1A G P

RS AENERE, ERIAEALRE PCB MRS #EATIHVE

AEART RS A PSR B S T RE IR 0B N SRR 3 rh i s LR RE AR AL . 1S IBARAE(T PCB /KWL e, @i PCB

HAPT, DALBRIGUERNE NGB P HIK > . RZHEL T, HBEA4E 85°C MM T 30 70 prRIT .
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10.2 A Al

Place components

VIN

RG VOuUT

RF

(Schematic Representation)

close to device and to
each other to reduce
parasitic errors

Run the input traces
as far away from
the supply lines

as possible

VS+
Offset trim
—— LT
V+ L 4 : || T O GND
L |

OUTPUT
NC

Use low-ESR,
ceramic bypass
capacitor

K 57.

VOUT

OPAXx227 #ii J& 7~

Use low-ESR, ceramic
bypass capacitor

Ground (GND) plane on another layer
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11 2RI SRS 7 Fr

11.1 23 Fr
11.1.1 FRZE

11.1.1.1 TINA-TI™ (25 F#)

TINA™ 2 — K@ . Thagsmn K H B T g B, WREFHET SPICE 5%, TINA-TI & TINA 4K —
HRWAETNGEIRA, BT — RANTFEAG PRI, AR TN T — AN FEHAEE . TINA-TI 245G 1%
4iH) SPICE Bt (DC). BASFITR AT UL N HAh & it Bhig

TINA-TI 7] )\ Analog eLab Design Center (Bl FSRIG = Wit A0 ol FE, efedt i 5 s be
R PR LA P SOE RS R RSP ALk B N D T FI AR LB Y iy F R AN B ThRe, AT Bl —
NS PPEGENTT T A,

X R R TINA #4E (1 DesignSoft™ £ {E) 8¢ TINA-TI #ft. M TINA-TI 3
e R E R TINA-TI B4

11.1.1.2 Tl HEE#ET

OPAX22x K ZFh TI K%, AR AT http://www.ti.com/ww/en/analog/precision-designs/ 7£ £k 3K HL .
TI kG BT A2 Y TI  m) s BN S T K G AR i T 58, 1R 4L T VP2 SC R AR 0 AR ki
B A E. SEREENRI SR (PCB) Hii% 5 3 AT RiAn 2k . WRHE B DL I BB & 25 1

11.2 SCRY S HE
11.2.1 MR

( HH ES R A e A 264575 ), SLOAO089
(IBF R A R THE (EMI) #I#EL) , SBOA128

11.3 MIRBERE:

NI RAE S T PGS A B . A EIEEORSOR . SR SRR, TR, DLHRIERE A B0 S
PROF B

* 2. MoEER:

sk 7 SO BEH 5093 AR T AR KA
OPA227 AL AL AL AL AL
OPA2227 AL AL AL AL AL
OPA4227 AL AL AL AL AL
OPA228 AL AL AL AL AL
OPA2228 AL AL AL AL AL
OPA4228 AL AL AL AL AL

11.4 FEtx

TINA-TI is a trademark of Texas Instruments, Inc.
TINA, DesignSoft are trademarks of DesignSoft, Inc.
All other trademarks are the property of their respective owners.
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11.5 FfE e s
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hiad i

11.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

12 Mk, FHEEMAITIEGE R

PAUR U A S AU BERATITIAE R . X L5 B4R E s ol vl S . Bs A28, A ST @R E
TSR o AnAR SR B 2 0] B A A, 3 2 Bl ZE R 30
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PACKAGE OPTION ADDENDUM

7-Oct-2021
PACKAGING INFORMATION
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 ® (4/5)
(6)
OPA2227P ACTIVE PDIP P 8 50 RoHS & Green Call Tl N/ A for Pkg Type -40 to 85 OPA2227P Samples
OPA2227PA ACTIVE PDIP P 8 50 ROHS & Green Call Tl N / A for Pkg Type -40 to 85 OPA2227P Samples
A 3 ]
OPA2227U ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA ol
22270 e
OPA2227U/2K5 ACTIVE SoIC D 8 2500 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
22270 e
OPA2227U/2K5G4 ACTIVE SoIC D 8 2500 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
22270 e
OPA2227UA ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA Samples
2227U - .
A
OPA2227UA/2K5 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2227V SR
A
OPA2227UA/2K5E4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA ol
22270 e
A
OPA2227UAE4 ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA T
22270 SR
A
OPA2227UAG4 ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
22270 e
A
OPA2227UE4 ACTIVE SOoIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA Samples
2227U . .
OPA2227UG4 ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
22270 S
OPA2228P ACTIVE PDIP P 8 50 ROHS & Green Call Tl N / A for Pkg Type -40 to 85 OPA2228P
OPA2228PA ACTIVE PDIP P 8 50 ROHS & Green Call Tl N/ A for Pkg Type -40 to 85 OPA2228P Samples
A 3 ]
OPA2228PAG4 ACTIVE PDIP P 8 50 ROHS & Green Call Tl N / A for Pkg Type -40 to 85 OPA2228P Samples

A



http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy

PACKAGE OPTION ADDENDUM

7-Oct-2021

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 ®) (4/5)
(6)
OPA2228PG4 ACTIVE PDIP P 50 ROHS & Green Call Tl N/ A for Pkg Type -40 to 85 OPA2228P Samples
OPA2228U ACTIVE SoIC D 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA Sarnnles
2228U Sl
OPA2228U/2K5 ACTIVE SoIC D 2500 RoOHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA Samnles
2228U R
OPA2228UA ACTIVE SolIC D 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA K rrales
2228U SR
A
OPA2228UA/2K5 ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA Samples
2228U - =
A
OPA2228UA/2K5E4 ACTIVE SolIC D 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA
2228U Sl
A
OPA2228UE4 ACTIVE SolIC D 75 RoOHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA Samnles
2228U R
OPA227P ACTIVE PDIP P 50 RoHS & Green Call Tl N/ A for Pkg Type -40 to 85 OPA227P
OPA227PA ACTIVE PDIP P 50 ROHS & Green Call Tl N / A for Pkg Type -40 to 85 OPA227P Samples
A 5 &
OPA227PAG4 ACTIVE PDIP P 50 ROHS & Green Call Tl N / A for Pkg Type -40 to 85 OPA227P
A 5 2
OPA227PG4 ACTIVE PDIP P 50 ROHS & Green Call Tl N/ A for Pkg Type -40 to 85 OPA227P Samples
OPA227U ACTIVE SoIC D 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA
227U R
OPA227U/2K5 ACTIVE SoIC D 2500 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA Samples
227U - =
OPA227U/2K5E4 ACTIVE SoIC D 2500 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA ol
227U Sl
OPA227UA ACTIVE SOIC D 75 ROHS & Green Call Tl Level-3-260C-168 HR -40 to 85 OPA ol
227U Sl
A
OPA227UA/2K5 ACTIVE SolIC D 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA Samples
227U - =

A



http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA2228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy

PACKAGE OPTION ADDENDUM

7-Oct-2021

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)
OPA227UA/2K5G4 ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 85 OPA EC ol
227U s
A
OPA228P ACTIVE PDIP P 8 50 ROHS & Green Call Tl N / A for Pkg Type -55 to 125 OPA228P
OPA228PA ACTIVE PDIP P 8 50 ROHS & Green Call Tl N / A for Pkg Type -55to0 125 OPA228P
A 5 2
OPA228PAG4 ACTIVE PDIP P 8 50 ROHS & Green Call Tl N/ A for Pkg Type -55to0 125 OPA228P
A 5 @
OPA228U ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -55 to 125 OPA Samples
228U - =
OPA228UA ACTIVE SOIC D 8 75 ROHS & Green Call T Level-3-260C-168 HR -55 to 125 OPA Samples
228U - =
A
OPA228UA/2K5 ACTIVE SolIC D 8 2500 ROHS & Green Call Tl Level-3-260C-168 HR -55 to 125 OPA T
228U S
A
OPA228UAG4 ACTIVE SoIC D 8 75 RoHS & Green Call Tl Level-3-260C-168 HR ~ -55 to 125 OPA
228U R
A
OPA228UG4 ACTIVE SOIC D 8 75 ROHS & Green Call Tl Level-3-260C-168 HR -55 to 125 OPA Samples
228U - =
OPA4227PA ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -40 to 85 OPA4227PA
OPA4227PAG4 ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -40 to 85 OPA4227PA Samples
OPA4227UA ACTIVE SOIC D 14 50 ROHS & Green NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4227UA Samples
OPA4227UA/2K5 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4227UA
OPA4227UA/2K5G4 ACTIVE SOIC D 14 2500 ROHS & Green NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4227UA
OPA4227UAG4 ACTIVE SolIC D 14 50 ROHS & Green NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4227UA Samples
OPA4228PA ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -55 to 125 OPA4228PA Samples
OPA4228PAG4 ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -55 to 125 OPA4228PA

[ %]

’5
i
i



http://www.ti.com/product/OPA227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4227?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4228?CMP=conv-poasamples#samplebuy

PACKAGE OPTION ADDENDUM

7-Oct-2021
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
OPA4228UA ACTIVE SoIC D 14 50 ROHS & Green NIPDAU-DCC Level-3-260C-168 HR -55t0 125 OPA4228UA m
OPA4228UA/2K5 ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU-DCC Level-3-260C-168 HR -55t0 125 OPA4228UA
OPA4228UA/2K5G4 ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU-DCC Level-3-260C-168 HR -55to0 125 OPA4228UA

® 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.
® 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 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.



http://www.ti.com/product/OPA4228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4228?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA4228?CMP=conv-poasamples#samplebuy

PACKAGE OPTION ADDENDUM

7-Oct-2021

OTHER QUALIFIED VERSIONS OF OPA2227 :
¢ Enhanced Product : OPA2227-EP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications


http://focus.ti.com/docs/prod/folders/print/opa2227-ep.html

PACKAGE MATERIALS INFORMATION

30-Dec-2020
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
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/2K5 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4228UA/2K5 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1




PACKAGE MATERIALS INFORMATION

30-Dec-2020
TAPE AND REEL BOX DIMENSIONS
,//T/
4
// S
/\g\ /)i\
. 7
\“‘x‘y// - w//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2227U/2K5 SoIC D 8 2500 853.0 449.0 35.0
OPA2227UA/2K5 SoIC D 8 2500 853.0 449.0 35.0
OPA2228U/2K5 SOIC D 8 2500 367.0 367.0 35.0
OPA2228UA/2K5 SOIC D 8 2500 853.0 449.0 35.0
OPA227U/2K5 SOIC D 8 2500 853.0 449.0 35.0
OPA227UA/2K5 SoIC D 8 2500 853.0 449.0 35.0
OPA228UA/2K5 SOIC D 8 2500 853.0 449.0 35.0
OPA4227UA/2K5 SoIC D 14 2500 853.0 449.0 35.0
OPA4228UA/2K5 SOIC D 14 2500 853.0 449.0 35.0




MECHANICAL DATA

D (R—PDSO—GMr) PLASTIC SMALL OUTLINE
0.344 (8,75)
0.337 (8,55)
Zc&
8

9 | \
alinla i =l
| 7
Pin 1
Index Area L—’L @ J L %

[0.010 (0,25 W]

—_—
- ~

IT oo, (S
N

L 0.069 (1,75) Max 0.004 (0,10)

0.010 (0,25) /
0.005 (0,13)1
f // \ 0.004 ( 0)
— Seotmg Plane

N /

~ -

v __

Gauge Plane

0.010 (0,25)

4040047-5/M  06/11

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS-012 variation AB.

NOTES:

Mold flash, protrusions, or gate burrs shall

> o>



LAND PATTERN DATA

D (R

—PDSO—G14)

PLASTIC SMALL OUTLINE

ExumpltENEg:rg)Layout Ste"(‘:,yo&PeDn)isz
12¢1.27 —— ~=—14x0,55
4" * 12,27
NN Nl O 0.
BHB&HHH‘—[ 14*;'50 HHH-H-84
5,40 5,40
;B-H-}HJ[}HH% -
\§-_/’¢
Example
Non Soldermask Defined Pad Example
_- Pad Geometry
1. o (See Note C)
// —
/
/ ]
/ 1,95 \ Example
! * / Solder Mask Opening
'\ /' (See Note E)
\ —=l=—0.07 !
\ All Around /
\\\ /,
\\\ ’/,
N 7

Ste————

4211283-3/E 08/12

NOTES:

All linear dimensions are in millimeters.

Publication IPC—7351 is recommended for alternate designs.

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.

A
B. This drawing is subject to change without notice.
C
D



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

‘\‘_ Vs

\_./

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

g s w N




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.




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.



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.

{'i TEXAS
INSTRUMENTS

www.ti.com



MECHANICAL DATA

N (R—PDIP—T#**)

PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
PINS **
< A >
ol 14 16 18 20
16 ) 0.775 | 0775 | 0.920 | 1.060
[ W etion W i B e W et W e i et W el A MAX (19.69) | (19.69) | (23.37) | (26.92)
0.260 (6,60 0.745 | 0.745 | 0.850 | 0.940
D) ngo)) ACMING | 18.92) | (18,92) | (21,59) | (23,88)
MS-001
I LSS S BN S s s o) VARIATION AA BB AC AD
i J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26)
—»| L : :
"7 0.030 (0,76) @ 0.020 (0,51) MIN 0.300 (7.,62)

| 1\ ¥ m

0.200 (5,08) MAX

L |

! ! - TGauge Plane
’ ’ +~v l Seating Plane

! | t 0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) AJ 0.430 (10,92) MAX L*

r——-\

0.021 (0,53)
145015 (0,38) . .
[€-]0.010 (0,25) W] / \
|\ // .
NP4 14/18 Pin Only
- 20 Pin vendor option @
4040049/E 12/2002
NOTES:

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

/O 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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