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6.5 A4
7E Ta=25°C. (V+)=15V. (V-)= -15V. Vem=Vo=1/2Vs, C = 20pF , R = 2k Q ¥EHEZE 1/2 Vs ( BRIEHH UM )
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6.5 ES4¥: (continued)
fE Ta=25°C. (V+) =15V, (V-)= -15V. Vou=Vo=1/2Vs, C_=20pF , R, =2k Q &% 1/2 Vs (4IEAH U )
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6.6 SuAlkp{t
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6.6 LAV (continued)
Ta=25°C, R =2kQ i&E#ZE 12 Vs, H Vem =Vout = 112 Vs , Vg =218V ( ARSI )
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6.6 LAV (continued)
Ta=25°C, R =2kQ i&E#ZE 12 Vs, H Vem =Vout = 112 Vs , Vg =218V ( ARSI )
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6.6 LAV (continued)
Ta=25°C, R, =2kQ #E#%E 1/2Vs , H Vom = Voutr =1/2Vs , Vg =18V ( [RIAEH SN )
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6.6 LAV (continued)
Ta=25°C, R =2kQ i&E#ZE 12 Vs, H Vem =Vout = 112 Vs , Vg =218V ( ARSI )
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6.6 LAV (continued)
Ta=25°C, Ry = 2kQ &% 1/2 Vs, H Ve =Vour = 1/2 Vs , Vg = 18V ( [RAE A4 )
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6.6 LAV (continued)
Ta=25°C, Ry = 2kQ &% 1/2 Vs, H Ve =Vour = 1/2 Vs , Vg = 18V ( [RAE A4 )
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6.6 LAV (continued)

Ta=25°C , R = 2kQ i % 1/2 Vs , A Voy = Vout = 112 Vs |, Vs = +18V ( [RAES 4h 3 )
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7 VE4N

7.1 R

OPAx828 &:fikM /s . il JFET FyNBUOKES , TR = R BE AR . A SRl T A = i FE AT ok
R TR LU AN R L . AR, B BEERAETE - 40°C £ +125°C 45 G RN I
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M. 25 R AN . R R AL E WA ) sk 2 5% . OPAx828 /A T 4e 4 & /L. SiGe %k
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7.3 FetEii A

7.3.1 MO RE R
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7.3.3 AR FERA

ZHE M MAEZEE RGP PATEIERENE AR, B 5FERERM. £XMELT , ZHMEMHE
(MUX) 72K RS8P (A R ARl E 2 (AT VI, IR AT RETR RS BB 5 SR B A Bl e e ds |, M 7T
REPE M ARG I AN FRRAEIR . O T SCBURS AL EE | RoRs S RO SR TCEAE 2 e AR 10N, DAEAS i Hh 9K 5l
B 2% (ADC). [ 7-4 0] 73X — .
Input 1
Input 2

Input 3 ADC

Input 4
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7.3.5 kg
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8.4.1.1 HHEEFI

IEHIZATIY , OPAX828 =~ H A . HRIMAZR NG P K ARG a5 T BARIR . XA ERRZEZ
ANHEFER , OIS IIAE. HAAM. PCB A @A L st TR 1.

N T HRIBORES IEH IS AT A A ASCRRES |, B 2 7 RFSEE s () i

T, =Po*0@Ja+Ta )

Blhn, JiAes 8 T 1 AE 25°C MBI E T 2 #i OPA828 ( D #3¢ ) ML P4l -

T, =36V #5.5mA)*121.5°C /W +25°C

T, =49°C )

YT EE REBORE , 10 OPAX828 , TEFEA ( B ) &M T , iRRASWHERE L. Wyl 7 M
T2 8 Fior |, SHREN T EE RS | WgE R IAIE (Roya) FTn . WIER S 14-0E 5 P G IR sh B gk, 2536
Al fES BT I R RO B g . TSR G 0L, DGN 32804 — AN 1] B 3 PR K Roya MIBLRVESL . EREK
PCB i Jaifi 4% T SEILX Fh B AT A G B E I, & 8-7 MK 8-8 JE R 1 A [a] 35 258 WA LE 70 85 1145 25 9 P 441
T, OPAXx828 ANk N AR 2 i i) e K% H H s S A B0 P

20 20
18
16 16
g g 14
Q9 12 Q12
= )
S g 10
> >
2 8 5 8
Q Q.
> >
7] » 6
4| — opPas28D 4| — opas2sD
—— OPA828DGN 5| — OPA828DGN
—— OPA2828DGN —— OPA2828DGN
0 0
80 100 120 140 160 80 100 120 140 160
Temperature (°C) Temperature (°C)
/& 8-7. OPAx828 FZHMAZATIEX | 8-8. OPAX828 600 Q@ k&4 TIEX
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8.4.1.2 PowerPAD™ #1172 & ZF T ( {X/R DGN #/% )

OPAX828 X% #utt 557y PowerPAD 4 FE R334 . K] 8-9(a) AT (b) 1t B 7 T ] {5 FH 22 355 05 Fr R 30 51 2 4y 22
PowerPAD #1135, & 8-9(c) R T X FiAi B 4N S8 5] LeAHE/E A ECHRE S R A B . EVER 50 K
A BRI, B PR AT B R B R SRR, AT SEL B R

Thermal
Pad

(c) Bottom View

(a) Side View

HHHH
HHHH

N
(b) End View

E 8-9. Rl TR A AP A

firBl PowerPAD i % B 288, — U7 B A B AT SE B e i B SCRVE B . AR SR TG R IR 4R A (IR 51 46
I ) o, UK B IR R AR Je 2 R T AR B XN o e A A DX P A T O R A, AR R R R AR
4 ) 42 P T A AR AF B IR 2 T EOR BCRIR SR B BB R AL AR (PCB) |, B2 D FEHAR (¥ B A B Al
b o BEIRIRAE S LRAMED Fr B PCB Z A4 L b 73 ORI MUOE 5 . RS Fr 5 EE AR B <R
(>10MQ ), (HRRRENER R V - BURGHEMT I, 7 DU KRR b S 51 IS IR . SE 2 PRAME
B Sk K 811,
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8.4.2 75 Rl
RF
AN
V+
c1
RG l:l_
Input —A/\/\—¢ —
- Output

C2
= v- —

8-10. OPA828 FH E X~

Connect a ceramic bypass capacitor (C1)
as close as possible to the pin (V+) to
RF minimize high-frequency supply noise.

I | 1
NC
NC | | C1
i O O
I I
— I I |
V+
AAN -IN
Input | I O O |
I I
I
+IN | out —> Output
O O
- | |
af |
For the DGN package (shown), fill copper directly to the
PowerPAD for optimal thermal conduction. Additionally, use
six small (8 mil) vias to connect the PowerPAD to another
C2 —’— copper layer. Copper-layer voltage must be within the
specified limits (mid-supply GND shown here) and is not
required to be set to the same voltage as V-.
For SOIC or packages without a thermal pad, traces can be J__
run underneath the body of the package. =
R —
Connect a ceramic bypass capacitor (C2)
as close as possible to the pin (V-) to
minimize high-frequency supply noise.
8-11. OPA828 7 iz~
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9 SRR SCRY L Fr

9.1 B Kr

9.1.1 AR H

9.1.1.1 PSpice® for Ti

PSpice® for TI J& ] #5 BhiF A AR U0 e B BE B B0 T AT B SS . 7EEAT A1 R A 13 2 B 81 2 1 &R St v v A i 2 A v
T, A RRARTT R BRAS 46 F T[]

9.1.1.2 JEW £ T A

JEPL VLT TR — KR . DhRESR K HAE T A B VR IE B 2 W R . AU E 2%, B P el R I T
BRI TIBER 7 A1 E KSR AL A TEIR SR T 38 B AR JE I 28 B & .

Wit T B RN B TT DAFE T 2% ) T B R aQER (g i Wit T B . il i 1% 0L A 78 S A 1) PN 52 B2 20 VR g U
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9.5 FHitr

PowerPAD™ and Tl E2E™ are trademarks of Texas Instruments.
PSpice® is a registered trademark of Cadence Design Systems, Inc.
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9.6 FHH M HEL
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ®)
OPA2828IDGNR Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 20QGJ
OPA2828IDGNT Active Production HVSSOP (DGN) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2QGJ
OPA828ID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA828
OPA828IDGNR Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2RAJ
OPA828IDGNT Active Production HVSSOP (DGN) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2RAJ
OPA828IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPAB828

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

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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.
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 13-Mar-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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 O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2828IDGNR HVSSOP| DGN 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2828IDGNT HVSSOP| DGN 8 250 180.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA828IDGNR HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA828IDGNT HVSSOP| DGN 8 250 180.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA828IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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www.ti.com 13-Mar-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2828IDGNR HVSSOP DGN 8 2500 356.0 356.0 35.0
OPA2828IDGNT HVSSOP DGN 8 250 210.0 185.0 35.0
OPA828IDGNR HVSSOP DGN 8 2500 356.0 356.0 35.0
OPA828IDGNT HVSSOP DGN 8 250 210.0 185.0 35.0
OPA828IDR SOIC D 8 2500 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA828ID D SOIC 8 75 506.6 8 3940 4.32
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GENERIC PACKAGE VIEW
DGN 8 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225482/B
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www.ti.com



PACKAGE OUTLINE
DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 7P o1 .

PIN 1 INDEX AREA ‘ SEATING
PLANE

) sj 6x0.65 /j\

|
|
|
|
|
| |
) 5 L gy 0-38 ‘\J/

0.25
20 [ [0.130) [c[A[B]
NOTE 4
e TN
r/ \.
{v \ 0.23
‘ \ J / \f 0.13
\ ,
\~~\_ .(/"&SEE DETAIL A \f
(0.205) MAX (0-4’\‘1333'\T"£‘>é EXPOSED THERMAL PAD
NOTE 6 g .
4
- L s
} - -
] ] GAGE PLANE
1.8
' ]
I o s . o
- / o 0.4 0.05
DETAIL A
101 TYPICAL

4229130/B 05/2024

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.
3. 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.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-187.
6. Features may differ or may not be present.
i§ TEXAS
INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT

DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

@
NOTE 10
METAL COVERED
BY SOLDER MASK (1.71)

SOLDER MASK

SYMM
DEFINED PAD

¢
8X (1.4)
liuaenl BN
|

8X (0.45) 1 [

(R0.05) TYP

(3)
NOTE 10
S
6X (0.65)
4 : ‘
|
@0.2) TYP | \
VIA ‘ (0.55) ! SEE DETAILS
! (4.4) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ [OPENING
””””” )
! |
EXPOSED METAL i *——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

(PREFERRED) SOLDER MASK DETAILS

4229130/B 05/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
9. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
10. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGNOOO8H PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.71)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

8X (1.4) B P . (R0O.05) TYP
+ r T 4—‘ ) L ) /

wum [ 1) \ r

(1.8)
BASED ON
0.125 THICK
STENCIL

|

SEE TABLE FOR

BY SOLDER MASK DIFFERENT OPENINGS
(4.4 FOR OTHER STENCIL

THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA

SCALE: 15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.91X2.01
0.125 1.71 X 1.80 (SHOWN)
0.15 1.56 X 1.64
0.175 1.45X1.52

4229130/B 05/2024

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. 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

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

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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

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