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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

General Description

The MAX9586-MAX9589 are small, low-power, multi-
channel video amplifiers with integrated reconstruction
filters and input clamps. Specially suited for standard-
definition video signals, these devices are ideal for a
wide range of television and set-top box applications.

The video signals from the outputs of a digital-to-analog
converter (DAC) are AC-coupled to the inputs of the
MAX9586-MAX9589. External video signals, in which
the DC bias is usually not known, can also be AC-cou-
pled to the inputs of the MAX9586-MAX9589. The input
sync-tip clamps set the DC level of composite video or
luma signals, and the input bias circuits set the DC
level of chroma signals.

The reconstruction filter typically has +1dB passband
flathess at 7MHz and 40dB attenuation at 27MHz. The
amplifiers have 2V/V gain and the outputs can be DC-
coupled to a 75Q load, which is the equivalent of two
video loads, or AC-coupled to a 150Q load.

The MAX9586-MAX9589 operate from a 2.7V to 3.6V sin-
gle supply and are specified over the -40°C to +125°C
automotive temperature range. The MAX9586-MAX9589
are offered in small SOT23 and pMAX® packages.

Applications

Set-Top Boxes
Televisions

UMAX is a registered trademark of Maxim Integrated Products, Inc.

Pin Configurations and Selector Guide located at end of
data sheet.

Features

4 Single- (MAX9586), Dual- (MAX9587),
Triple- (MAX9588), and Quad- (MAX9589)
Channel Devices

¢ 7MHz, +1dB Passband
4 40dB Attenuation at 27MHz
4 Fixed Gain of 2V/V
4 Low Power: 4.25mA per Channel
4 2.7V to 3.6V Single-Supply Operation
4 Small SOT23 and yMAX Packages
Ordering Information
PIN- PKG
PART PACKAGE CHANNELS CODE
MAX9586AZK+T 5 Thin SOT23-5 1 Z5-1
MAX9586ATT+T* 6 TDFN-EP** 1 T633-2
MAX9587AZT+T* 6 Thin SOT23-6 2 76-1
MAX9587ALT+T* 6 uDFN-6 2 L622-1
MAX9588AUA+T* 8 UMAX-8 3 Us-1
MAX9588ALA+T* 8 UDFN-8 3 L.822-1
MAX9589AUB+T 10 UMAX-10 4 U10-2
MAX9589ATC+T* 12 TQFN-EP** 4 T1233-4

Note: All devices are specified over the -40°C to +125°C operat-
ing temperature range.

+Denotes a lead-free package.

T = Tape and reel.

*Future product—contact factory for availability.

**EP = Exposed paddle.

Block Diagrams

UNKNOWN MAXIM
BIAS MAX9588
\" A CLAMP_— L lp=ovn OUTA
0UTB
o T\ a2
.
Block Diagrams continued at end of data sheet.

MAXIM

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

ABSOLUTE MAXIMUM RATINGS

VDD tO GND ..o -0.3V to +4V 6-Pin uDFN (derate 4.5mW/°C above +70°C) ............. 358mW
IN_tOGND (o -0.3V to +4V 8-Pin uDFN (derate 4.8mW/°C above +70°C) .......... 380.6mW
SHDN 10O GND....oooiiiiiii e -0.3V to +4V 8-Pin uMAX (derate 4.5mW/°C above +70°C)............. 362mwW
OUT_ Short Circuit Duration to Vpp, GND ................. Continuous 10-Pin uMAX (derate 5.6mW/°C above +70°C) ........... 444mW
Continuous Input Current 12-Pin 3mm x 3mm TQFN (derate 14.7mW/°C

IN_, SHDN ..o +20mA above +70°C) .. 1177mW
Continuous Power Dissipation (Ta = +70°C) Operating Temperature Range .............c....o...... -40°C to +125°C

5-Pin Thin SOT23 (derate 9. 1mW/°C above +70°C)....727mW Junction Temperature...................

6-Pin TDFN (derate 18.2mW/°C above +70°C) ......... 1455mW Storage Temperature Range

6-Pin Thin SOT23 (derate 9. 1mW/°C above +70°C)....727mW Lead Temperature (soldering, 10S) ........ccocevviiiieeiiinennn, +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vbp = 3.3V, GND = 0V, VRL = no load, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VbD Guaranteed by PSRR 2.7 3.6 \
Supply Current IDD Per channel 4.25 8 mA
Sync-Tip Clamp Level VcLp Sync-tip clamp 0.24 0.41 \

_VDD = 2.7V, sync-tip clamp 105
input
Input Voltage Range Vin \(/EOL:tzZ'agteZichI1 by DC | Vpp = 2.7V, bias input 1.05 Vp.p
ge9 Vpp = 3V, sync-tip clamp input 1.2
Vpp = 3V, bias input 1.2

Sync-tip clamp, percentage reduction in sync pulse
Sync Crush (0.3Vp-p), guaranteed by input clamping current 2 %
measurement, measured at input

Input Clamping Current Sync-tip clamp 1 2 pA
Max.|mum Input Source 300 o
Resistance
Bias Voltage VBIAS Bias circuit 0.40 0.50 0.62 \
Input Resistance Bias circuit 11 kQ
Vpp = 2.7V, VIN = VgoLp to
(VoLp + 1.0V) 1.95 2.00 2.04
Vpp = 3V, VIN = VCLP to
(VoLp + 1.2V) 1.95 2.00 2.04
DC Voltage Gain (Note 2) Ay RL = 150Q to GND v o7y y VIV
DD = z./V, VIN = VBIAS
+0525V 1.95 2.00 2.04
VoD = 3V, VIN = VBIAS
+0.600V 1.95 2.00 2.04
DC Gain Matching Guaranteed by DC voltage gain -2 0 +2 %
Measured at Vour, Sync-tip clamp 0.2 0.3 0.4
Output Level IN_ = 0.1uF to GND, \
RL = 150Q to GND Bias circuit 1.3
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.3V, GND = 0V, VRL = no load, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Measured at output, Vpp = 2.7V,
VIN = VeoLp to (VoLp + 1.05V), 2.1
RL = 150Q to -0.2V

Measured at output, Vpp = 2.7V,
VIN = VeoLp to (VoLp + 1.05V), 2.1
RL = 150Q to Vpp/2

Measured at output, Vpp = 3V,
Sync-tip clamp VIN = VeoLp to (VoLp + 1.2V), 2.4
RL = 150Q to -0.2V

Measured at output, Vpp = 3V,
VIN = VoLp to (VeLp + 1.2V), 2.4
RL = 150Q to Vpp/2

Measured at output, Vpp =

3.135V, VIN = VeLp to (VoLp + 2.1
1.05V), RL = 75Q to -0.2V
Output-Voltage Swing Vp-p
Measured at output, Vpp = 2.7V,
VIN = VBlas £0.525V, 2.1

RL = 150Q to -0.2V

Measured at output, Vpp = 2.7V,
VIN = VBlas +0.500V, 2.0
RL = 150Q to Vpp/2

Measured at output, Vpp = 3V,
Bias Circuit VIN = VBlas £0.600V, 2.4
RL = 150Q to -0.2V

Measured at output, Vpp = 3V,
VIN = VBljas +0.500V, 2.0
RL = 150Q to Vpp/2

Measured at output, Vpp =
3.135V, VIN = VBias £0.525V, 2.1
RL =75Q to -0.2V

Output Short-Circuit Short to GND (sourcing) 140 A
Current Short to Vpp (sinking) 70
Output Resistance Rout Vout = 1.5V, -10mA = ILoaD = +1T0mA 0.2 Q

MAXIM 3
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.3V, GND = 0V, VRL = no load, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Power-Supply Rejection 2.7V =Vpp = 3.6V 48 dB
Ratio f = 1MHz, 100mVp-p 29

+1dB passband flatness 7 MHz
Standard-Definition VouT_ = 2Vpp, f=556MHz -0.5
Reconstruction Filter reference frequency is |f = 8.5MHz -3 dB
100kHz f = 27MHz -40
5-step modulated staircase of 129mV step size and
Differential Gain DG 286mV peak-to-peak subcarrier amplitude, 0.1 %
f=4.43MHz
5-step modulated staircase of 129mV step size and
Differential Phase DP 286mV peak-to-peak subcarrier amplitude, 0.4 Degrees
f=4.43MHz
L . 2T = 200ns, bar time is 18us; the beginning 2.5% o
2T Pulse-to-Bar K Rating and the ending 2.5% of the bar time are ignored 0.6 K%
2T Pulse Response 2T = 200ns 0.2 K%
2T = 200ns, bar time is 18us; the beginning 2.5% o
2T Bar Response and the ending 2.5% of the bar time are ignored 0.2 K%
Nonlinearity 5-step staircase 0 %
Group Delay Distortion 100kHz = f < 5.5MHz, outputs are 2Vp-p 9 ns
Peak Signal to RMS Noise 100kHz < f < 5.5MHz 71 dB
Output Impedance f =5.5MHz 4.8 Q
All-Hostile Crosstalk f=4.43MHz -64 dB

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: Voltage gain (Ay) is a two-point measurement in which the output-voltage swing is divided by the input-voltage swing.
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Typical Operating Characteristics
(Vbp = SHDN = +3.3V, video outputs have R = 150Q connected to GND, Ta = +25°C, unless otherwise noted.)

SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN FLATNESS LARGE-SIGNAL GAIN
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
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MAX9586-MAX9589
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

(Vbp = SHDN = +3.3V, video outputs have R = 150Q connected to GND, Ta = +25°C, unless otherwise noted.)

Typical Operating Characteristics (continued)

2T RESPONSE
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e

e

100ns/div
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200mV/div
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Pin Description

PIN

MAX9586 MAX9587 MAX9588 MAX9589 NAME FUNCTION

5S0T23 | 6 TDFN | 6 SOT23 | 6 uDFN | 8 uyMAX | 8 uyDFN | 10 pMAX | 12 TQFN

==« | Active-Low Shutdown Input.

! 3 o o o o o o SHON Connect to GND to shut down.
2 1 2 2 4 4 5 7 GND | Ground

3 2 — — — — — — IN Video Input

— — 3 1 1 1 3 INA | Video Input A
— — 1 3 2 2 2 4 INB | Video Input B
— — — — 3 3 3 5 INC Video Input C
— — — — — — 4 6 IND | Video Input D
4 6 — — — — — — OUT | Video Output
— — 4 6 7 7 9 12 OUTA | Video Output A
— — 6 4 6 6 8 11 OUTB | Video Output B
— — — — 5 5 7 10 OUTC | Video Output C
— — — — — — 6 9 OUTD | Video Output D

Positive Power Supply. Bypass to
GND with a 0.1pF capacitor.

No Connection. Not internally
connected.

Exposed Paddle. Connect EP to
— EP — — — — — EP EP GND. EP is also internally
connected to GND.

SHDN Vpp
+33V =] MAXIVI — ¢ 3%
0.1uF
VIDEO MAX9586 . W -
SWITCH DECODER
oS 0.1uF 0 = 01uF
VBS | IN uT
il cLAVP | pr e
750
75Q
v
H 33V
MAXIMN 0.1uF
MAX9587 GND
LW 0.1uF " oA = 01uf
VIDEO [ CLAMP — e\ A=y >— = oro
SWITCH 750 DECODER
750
CHROMAOJMF NGB ouT — 0.1uF
|
i BAS e\ —{Av-2v>— |—
75Q
750

Figure 1. Typical Application Circuits for the MAX9586/MAX9587 (Anti-Alias Filter)

MAXIM 7
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Ay =2V

Ay =2V

Ay =2VN

Y

0UTB !

A —@

*— 33V
hd

0.1uF

B
%/\/\/\/_@ CVBS

5Q

Ay =2V

Ay =2V

Ay =2V

MPEG Voo MAXIM
DECODER MAX9588
CVBS O
- O W W e
Vop
LUMA O
- O W W
Vbp
CHROMA O e
DAC . |1 F—
MPEG VoD /NAXI
DECODER MAX9589
CVBS O
DAC ey e BT e TN
D
Vbp
LUMA % M
DAC ® H CLAMP |— LPF \
Vop
CHROMA % " o
- T W WEEN

Ay =2V

VNV VNV

0UTC »

4 3.3V
he 0.1uF

QT
LU AAA—) cusst

75Q
LU AAA—) cuss?

Q

75Q

D
OUTD A A A CC

Figure 2. Typical Application Circuits for the MAX9588/MAX9589 (Reconstruction Filter)
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Detailed Description

The MAX9586-MAX9589 filter and amplify the video
DAC output in applications such as set-top boxes and
televisions. These devices consist of input clamps,
input bias circuits, lowpass filters, and gain of 2V/V out-
put amplifiers capable of driving a standard 150Q
video load to ground.

Inputs
The input stages of the MAX9586-MAX9589 are either
sync-tip clamps or bias circuits. Sync-tip clamps accept
AC-coupled CVBS or luma video signals with sync puls-
es. The sync-tip voltage is internally set to 300mV. Bias
circuit inputs accept AC-coupled chroma, a subcarrier
modulated with the color information. The bias voltage
of the bias circuits is approximately 500mV.

Video Filter
The filter passband (x1dB) is typically 7MHz, which
makes the device suitable for standard-definition video
signals from all sources (e.g., broadcast and DVD).
Broadcast video signals are channel limited: NTSC sig-
nals have 4.2MHz bandwidth and PAL signals have
5MHz bandwidth. Video signals from a DVD player,
however, are not channel limited, so the bandwidth of
DVD video signals can approach the Nyquist limit of
6.75MHz. (Recommendation ITU-R BT.601-5 specifies
13.5MHz as the sampling rate for standard-definition
video). Therefore, the maximum bandwidth of the signal
is 6.75MHz. To ease the filtering requirements, most
modern video systems oversample by two times, clock-
ing the video current DAC at 27MHz.

MAXIM

Outputs
The video output amplifiers can both source and sink
load current, allowing output loads to be DC- or AC-
coupled. The amplifier output stage needs approxi-
mately 300mV of headroom from either supply rail. The
devices have an internal level-shift circuit that positions
the sync tip at approximately 300mV at the output.

If the supply voltage is greater than 3.135V (5% below
a 3.3V supply), each amplifier can drive two DC-cou-
pled video loads to ground. If the supply is less than
3.135V, each amplifier can drive only one DC-coupled
or AC-coupled video load.

Shutdown (MAX9586)
The MAX9586 draws less than 1pA supply current
when SHDN is low. In shutdown mode, the amplifier
output becomes high impedance.

Applications Information

AC-Coupling the Outputs
The outputs can be AC-coupled since the output stage
can source and sink current as shown in Figure 1.
Coupling capacitors should be 220uF or greater to
keep the highpass filter, formed by the 150Q equivalent
resistance of the video transmission line, to a corner
frequency of 4.8Hz or below. The frame rate of PAL
systems is 25Hz, and the frame rate of NTSC systems
is 30Hz. The corner frequency should be well below the
frame rate.

Power-Supply Bypassing and Ground
The MAX9586-MAX9589 operate from a single-supply
voltage down to 2.7V, allowing for low-power operation.
Bypass Vpp to GND with a 0.1uF capacitor. Place all
external components as close as possible to the device.

6896 XVIN-98S6 XVIN



Single, Dual, Triple, and Quad Standard-Definition

Video Filter Ampilifiers with AC-Coupled Input Buffers

MAX9586-MAX9589

Voo

et o

N AXIN
MAX9589

v
0D * 33V

Ay =2V

Ay =2V

MPEG
DECODER

CVBS

DAC
LUMA

DAC
CHROMA

DAC

BIAS |—

Ay =2V

Ay =2V

VVVY

0.1
GND !

Q 220uF

75
Sl (@ cvest

Q 220uF

75
ik (@ ouss2

220uF
uTC 75Q u

WO

75Q 220uF

OUTD A A A E@C

Figure 3. AC-Coupled Outputs
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Block Diagrams (continued)

A

\
SHDN
—] MAXI
UNKNOWN MAX9586
BIAS 300mV
\1_ _ IN ouT \_ ______
Ay >

______ CLAMP LPF =2VN

:
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— CLAMP N\ Av=2V >———

INB 0uTB

BIAS N\ Av=2iV >———

I |

MNAXIVI
MAX9589

OUTA
Ay =2VN >—F—

U

ouTC
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0UTD
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— e e\ >
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Pin Configurations

MAX9586-MAX9589

TOP VIEW T NC. Voo
T
SHDN | 1 |+ EVDD 3 77777777777777777777
mMAXIM 3
o (7] MAX956 L Maxim
MAX9586
N [3 4] our
o
S0T23 R EIEE
GND IN SHDN
TDFN
0UTA Voo 0UTB
me [1]+ 6] oure BRI AR
maam
ano [2] Waxessr 5] voo MAXI
MAX9587
A [3] 4] oua e
1 P2 3
SoT23 INA GND INB
uDFN
Vop OUTA OUTB OUTC
Bl 1716l 5!
INA [1]+ 8 lver |
N8 [2] maxaan [7] outa MAXIMN
ne [3] MAX988 5] outs MAX9588
GND [4] 5] oute
+ .
HMAX REEFEEE R
N\ INB INC  GND
uDFN
OUTD  NC.  GND
i 8T
A [1] + [10] Voo P 5
INB [ 2 9] ouTa :

E JNAAam :I L ANAXKIMN -
INC E MAX9589 E 0uTB 3 MAX9589 19
IND [4] 7] outc :
GND [5 | 6] ourn e L4

WAX i 06
Vop N.C. INA
THIN QFN
(3mm x 3mm)
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Selector Guide

PART PIN-PACKAGE PACKAGE SIZE CHANNELS TOP MARK
MAX9586AZK+T 5S0T23-5 2.9mm x 1.6mm 1 ADSH
MAX9586ATT+T* 6 TDFN-EP** 3mm x 3mm 1 ATD
MAX9587AZT+T* 6 SOT23-6 2.9mm x 1.6mm 2 AADI
MAX9587ALT+T* 6 uDFN-6 2mm x 2mm 2 ACD
MAX9588AUA+T* 8 UMAX-8 3mm x 3mm 3 —
MAX9588ALA+T* 8 uDFN-8 2mm x 2mm 3 ABW
MAX9589AUB+T 10 UMAX-10 3mm x 3mm 4 _
MAX9589ATC+* 12 TQFN-EP** 3mm x 3mm 4 ABH

Note: All devices are specified over the -40°C to +125°C operating temperature range.
+Denotes a lead-free package.

*Future product—contact factory for availability.

**EP = Exposed paddle.

Chip Information

PROCESS: BICMOS

MAXIM 13
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,

go to www.maxim-ic.com/packages.)
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| { |
2x[2]o1s ﬂ [ﬂ
PIN 1
TOP VIEW
—t-b Bl 00 ] A
mA H—
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PLANE | ! | AL
A
D
SIDE VIEW
BASE METAL
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/ e
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(b)

bI:J_l
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END VIEW
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS. SYMBOLS

/2\"D" AND "E1” ARE REFERENCE DATUM AND DO NOT N o e
INCLUDE MOLD FLASH OR PROTRUSIONS, AND ARE : - - 10
MEASURED AT THE BOTTOM PARTING LINE. MOLD FLASH . '
OR PROTRUSION SHALL NOT EXCEED 0.15mm ON D" 0.05 0.075 0.10
AND 0.25mm ON “E” PER SIDE. A2 0.85 0.88 0.90

A3 0.50 BSC

/3N THE LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR o 030 . e
PROTRUSION.  ALLOWABLE DAMBAR PROTRUSION SHALL ol 055 pees 040
BE 0.07mm TOTAL IN EXCESS OF THE LEAD WIDTH ' ' '
DIMENSION AT MAXIMUM MATERIAL CONDITION. c 015 - 0.20

cl 0.12 0127 0.15

DATUM PLANE "H” LOCATED AT MOLD PARTING LINE AND D 2.80 2.90 3.00
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY £ 575 BSC
AT THE BOTTOM OF PARTING LINE. = - oo o

/5\ THE LEAD TIPS MUST LINE WITHIN A SPECIFIED TOLERANCE ZONE. L 0.30 0.40 0.50
THIS TOLERANCE ZONE IS DEFINED BY TWO PARALLEL LINES. ONE el 1.90 BSC
PLANE IS THE SEATING PLANE, DATUM [-C-]; AND THE OTHER e 0.95 BSC
PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE o o a- o
DIRECTION INDICATED. FORMED LEADS SHALL BE PLANAR WITH o 020

RESPECT TO ONE ANOTHER WITH 0.10mm AT SEATING PLANE.

6. THIS PART IS COMPLIANT WITH JEDEC SPECIFICATION
MO-193 EXCEPT FOR THE "¢” DIMENSION WHICH IS 0.95Mmm

INSTEAD OF 1.00mm. THIS PART IS IN FULL COMPLIANCE TO ~
EIAJ SPECIFICATION SC—74. VI 1 X VI
PROPRIETARY INFORMATION
rngtKAGE OUTLINE, S LEAD THIN SOT23,

( LOW PROFILE )

APPROVAL DOCUMENT CONTROL NO.
21-0113

REV

B

%

MAXIM 15
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

o
E DETAIL A—_ €2 g
T T e R
| | i gy iy 7 z
A UL : .
| | e
| | 15 @
D | 0.35%0:35 | ©

Tl \\|

R I ——

| LI DL o

1

|<—
SIDE VIEW ’l_:N/E)—ll x e REF.

BOTTOM VIEW

DETAIL A

i(n IS OPTIONAL) _L
_J ! _>| E |<_ TERMINAL TIP _>| E |<— T
N ]_ T EVEN TERMINAL 0DD TERMINAL
SIDE_VIEW EB.AH—AS VXK1V

PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

APPROVAL DOCUMENT CONTROL NO. REV.
—DRAWING NOT TO SCALE- 21-0137 I é

16 MAXIMN




Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

COMMON DIMENSIONS PACKAGE VARIATIONS

SYMBOL | MIN. | MAX. PKG. CODE | N D2 E2 e JEDEC SPEC b [(N/2)-1]x e
A 0.70 0.80 T633-2 6 | 1.50£0.10 | 2.30+0.10 | 0.95BSC MO229 / WEEA 0.40£0.05 | 1.90 REF
D 2.90 3.10 T833-2 8 | 1.50£0.10 | 2.30+0.10 | 0.65BSC MO229 / WEEC 0.30+0.05 | 1.95 REF
E 2.90 3.10 T833-3 8 | 1.50£0.10 | 2.30+0.10 | 0.65BSC MO229 / WEEC 0.30£0.05 | 1.95 REF
Al 0.00 0.05 T1033-1 10 | 1.50£0.10 | 2.30+0.10 | 0.50 BSC | MO229/WEED-3 | 0.25+0.05 | 2.00 REF
L 0.20 0.40 T1033-2 10 | 1.50+0.10 | 2.30+0.10 | 0.50 BSC | MO229/WEED-3 | 0.25+0.05 | 2.00 REF

0.25 MIN. T1433-1 14 | 1.70+0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+£0.05 | 2.40 REF

A2 0.20 REF. T1433-2 14 | 1.70+0.10 | 2.30+0.10 | 0.40 BSC ---- 0.20+£0.05 | 2.40 REF

NOTES:

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

COPLANARITY SHALL NOT EXCEED 0.0B mm.

. WARPAGE SHALL NOT EXCEED 0.10 mm.

. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).

. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2", AND T1433—1 & T1433-2.
“N* IS THE TOTAL NUMBER OF LEADS.

NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

NO G A GN

EB.AH-AS P gV ) P4l

PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

APPROVAL DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE— 21-0137 I A

MAXIM 17
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,

go to www.maxim-ic.com/packages.)

T

E/2

PIN 1 DOT
[

T ! !//
A \—T;—A-%A - @

i .

2x (BN |
PIN 1
TOP VIEW
p[Blesa]A
A | |

{
A PARTING LINE q:l:Lu:LLD AJE l
: : : _'_l
[S00ET seaTING | T
PLANE

SIDE VIEW

BASE METAL

XZZZ Z

i

% \
/ Z

WITH PLATING

cl <o

Z Z

| I—bl

Clo)

SECTION “B-B’

—DRAWING NOT TO SCALE—

6L THIN SOT23.EPS

END VIEW

12¢ REF.~
TYP.

010 R
010 R.
MIN, MIN.

s /|
(e L |

0575 REF—|

DETAIL “A”

ED.%.L"%S VAKXV

A3[=]005[d

SEATING PLANE

PACKAGE OUTLINE, 6L THIN SOT23,

<LOwW PROFILE>
APPROVAL DOCUMENT CONTROL NO. REV. 1
c |4

21-0114

18

MAXIMN




Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

NOTES!
1. ALL DIMENSIONS ARE IN MILLIMETERS. SYMBOLS
A'D' AND “El* ARE_REFERENCE DATUM AND DO NOT INCLUDE MOLD FLASH OR MIN NOM MAX
PROTRUSIONS, AND ARE MEASURED AT THE BOTTOM PARTING LINE. MOLD FLASH OR
PROTRUSION SHALL NOT EXCEED 045mm ON “D” AND 0.25mm ON “E* PER SIDE. A - - 110
ATHE LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION., ALLOWABLE Al 0.00 0,075 010
DAMBAR PROTRUSION SHALL BE 007mm TOTAL IN EXCESS OF THE LEAD WIDTH A2 0.85 0.88 090
DIMENSION AT MAXIMUM MATERIAL CONDLTION. : : :
A3
DATUM PLANE “H” LOCATED AT MOLD PARTING LINE AND COINCIDENT WITH LEAD, 0.50 BSC
WHERE LEAD EXITS PLASTIC BODY AT THE BOTTOM OF PARTING LINE b 0.30 - 045
ATI—E LEAD TIPS MUST LINE WITHIN A SPECIFIED TOLERANCE ZONE. THIS b1 0.25 0.35 0.40
TOLERANCE ZONE IS DEFINED BY TwWO PARALLEL LINES, ONE PLANE IS THE c ol5 020
SEATING PLANE, DATUM [-C—1j AND THE OTHER PLANE IS AT THE SPECIFIED . -
DISTANCE FROM [-C-1 IN THE DIRECTION INDICATED. FORMED LEADS SHALL BE 1 012 0127 015
PLANAR WITH RESPECT TO ONE ANOTHER WITH 0.40mm AT SEATING PLANE. > :
2.80 290 3.00
6. THIS PART IS COMPLIANT WITH JEDEC SPECIFICATION MO-193 EXCEPT FOR THE ‘e’
DIMENSION WHICH IS 0.9S5mm INSTEAD OF 1.00mm. THIS PART IS IN FULL E 2.75 BSC
COMPLIANCE TO EIAJ SPECIFICATION SC-74, 1 155 160 165
7. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS. L 0.30 0.40 050
COPLANARITY SHALL NOT EXCEED 0.08mm. : : :
el 1.90 BSC
8. WARPAGE SHALL NOT EXCEED 010mm.
e 0,95 BSC
TI-E TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL P - N "
CONFORM TO JESD 95-1 PP-012, DETAILS OF TERMINAL #1 IDENTIFIER ARE 0 4 8
EEX%&L. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED 000 0.20
m ' Pkg codest Z6-1) Z6-2
AMARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11 ALL DIMENSIONS APPLY TO BOTH LEADED <-> AND LEAD FREE (+) PACKAGE CODES.

(DRALLAS VI /AIXKI/VI

PACKAGE OUTLINE, 6L THIN SOT23,
(LOW PROFILE)

APPROVAL DOCUMENT CONTROL NO.  [REV. | o
—DRAWING NOT TO SCALE- 21-0114 C é

MAXIM 19
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

| —— A
XXXX <
XXX X ©
XXXX E PIN1
/// \\ 0.10x45= ‘
% v L1 -
\_PIN1 SAMPLE

INDEX AREA MARKING

e (NI2-1)x€) —]

TOP_VIEW SIDE_VIEW BOTTOM VIEW
DETAIL A
g L@J@ Jﬁﬂ\m}
Y 27| T
’ A2 —| B [ TR TR~ | B |—
_f S'EQJJQN_A:A EVEN TERMINAL ODD TERMINAL
SIDE_VIEW Al
{DDALLAS 4 /X1 /VI
TTE: PACKAGE OUTLINE,
6, 8, 10L uDFN, 2x2x0.80 mm
-DRAWING NOT TO SCALE- e ‘m?mr ‘ﬁ;\ ‘1/2

20 MAXIMN




Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

COMMON DIMENSIONS
SYMBOL MIN. NOM. MAX.

A 0.70 0.75 0.80

A1 0.15 0.20 0.25

A2 0.020 0.025 0.035

D 1.95 2.00 2.05

1.95 2.00 2.05

L 0.30 0.40 0.50

L1 0.10 REF.
PACKAGE VARIATIONS
PKG. CODE N e b (N/2-1)xe
L622-1 6 0.65BSC [ 0.30£0.05 | 1.30 REF.
L822-1 8 0.50BSC | 0.25%0.05 | 1.50 REF.
L1022-1 10 0.40BSC | 0.20+0.03 | 1.60 REF.

NOTES:

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

2. COPLANARITY SHALL NOT EXCEED 0.08mm.

3. WARPAGE SHALL NOT EXCEED 0.10mm.

4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS

SPECIAL CHARACTERISTIC(S). ~DALLAS v,
5. "N IS THE TOTAL NUMBER OF LEADS. mg!ﬂlmﬂ /VI/J‘I/VI
. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. E
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. ;’ﬁff’gfﬁ;’;;“z'x“‘z'io 50
APRWAL - memm REV. 2
-DRAWING NOT TO SCALE- 21-0164 A /2

MAXIM 21
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

4X S — |—— 8

INCHES MILLIMETERS

8LUMAXD.EPS

8
El El El El DIM| MIN | MAX MIN MAX
A - 0.043 - 1.10
| A1 | 0.002 | 0.006 | 0.05 0.15
A2 | 0030 | 0037 | 075 0.95
Lol b | 0010 | 0014 | 025 0.36
©0.50£0.1 ¢ | 0005 | 0007 | 0.13 0.18
{ {{ D | 0116 | 0120 | 2.95 3.05
0.6£0.1 e 0.0256 BSC 0.65 BSC
E | 0116 | 0120 | 2.95 3.05
f l; H H H H | 0188 | 0.198 | 4.78 5.03
L | 0016 | 0026 | 0.41 0.66
06i01 i 1 — 1 a OD 60 00 60
b BOTTOM VIEW S 0.0207 BSC 0.5250 BSC

TOP VIEW

0 {
COAAARC . L
ST T AL !

FRONT VIEW SIDE VIEW
9,

NOTES: @Qvﬁgmlﬁég ViV, Vi
1. D&E DO NOT INCLUDE MOLD FLASH. PROPRETARY FORATON
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”).
3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO_187C—AA, APPROVAL DOCUMENT CONTROL NO. REV. 1

21-0036 J A

22 MAXIMN




Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)
(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

—{ol—

D1

FRONT VIEW

NOTES:

3. CONTROLLING DIMENSION:
4. MEETS JEDEC MO-187C-BA.

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
MILLIMETERS.

E1

SIDE VIEW

|

—] L

L

lef

n
o
e | -— 4X S >,
e %
| | 10 INCHES MILLIMETERS %
piM[ MIN | MAX | mIN MAX ]
A - 0.043 - 1.10
] | A1 | 0002 [ 0006 | 005 | 015
A2 [ 0030 [ 0037 [ 075 | 095
D1 | 0116 | 0120 | 295 | 3.05
b D2 | 0114 | 0118 | 289 | 3.00
E1] 0116 | 0120 | 295 | 3.05
¥—00-50t0-1 E2 | 0114 [ 0118 | 289 | 3.00
0601 -€ H [ 0187 ] 0199 [ 475 [ 505
— L [o00157 [ 00275] 040 | 0.70
} B L1 0.037 REF 0.940 REF
1 u b [0.007 Jo0.0106] 0177 | 0.270
1 v6s0r 1 e 0.0197 BSC 0.500 BSC
| |Je—oss
610. ¢ [0.0035] 0.0078 | 0.000 | 0.200
BOTTOM VIEW | |
TOP VIEW —_— s 0.0196 REF 0.498 REF
— o oo [ e oo | e
‘ D2 E2
GAGE PLANE

PROPRIETARY INFORMATION

DRALLAS /VIAXI/VI

TITLE:

PACKAGE OUTLINE, 10L uMAX/uSOP

APPROVAL

DOCUMENT CONTROL NO!

21-0061

REV.

I

A

MAXIM

23
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MAX9586-MAX9589

Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

&
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D/2 —=1i —| D2/2 |<— &

I‘_ 2X K | — @]

& | AJoas[c _| ;J

MARKING —~ o oo o N

1

~AMpA | & —

A} _ —|~ E %—1) X[e] “+

—]
—
]
I/’/ AN ]
%\\ S
— X N
oeraL a—" T AL0L0 i gm\ “

INDEX AREA 12 3 ] 1
(ngx E/2) A-El-¢ J \PIN 1D /N

T

y
/I

U0

/

=z

(0.35x0.35)
(ND-1) X e
JOP VIEW BOTTOM VIEW
(R IS OPTIONAL)
. zjmlmj Wa e

/A [2[gec] hopood

M{;_,J BRALLAS U AKIVI

SIDE VIEW A -
TME pACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0139 E /2
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Single, Dual, Triple, and Quad Standard-Definition
Video Filter Ampilifiers with AC-Coupled Input Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2 DOWA
REF. | MIN. [NOM. | MAX. | MIN. [ NOM. [wax. | MIN. [oM. ] WA, | wIN [ noM. [ wax. | MIN. [ NoM [ wax. | | cODES MIN. | NOM. | Max.| uin. | Nom. | wax. |aLLowven
A o070 [075 | 0.80 070 |075 o080 | 070 | 0.75 [ 0.60 | 0.70 [0.75 | 0.80 [ 0.70 [0.75 080 | |Tie44-3 | 195 [ 210 [225] 195 [ 210 [225] vES
at_ |00 fooe [0os[ 00 [ooe [oo5 | 00 [z [005| oo [o0eoo5| 0o [ooe [oo5| [T1244-4 [195] 210 ]225] 195 [ 210 [225] N
A2 020 REF 0.20 REF 020 REF 0.20 REF 020 REF T1644-3 | 195 | 210 | 225] 195 | 210 [225] vES
b 025 (030 | 035|025 | 030 [035| 020|025 | 030 | 018 | 0.23 | 030 | 015 | 0.20 | 025 Ti644-4 195 | 210 | 225 | 195 | 210 | 225 NO
D [390[400 | 410 [3.90 [400 [440 [ 390400 | 410|390 [ 400 [ 410 [390 [ 400 [40 | [T20442 | 195|210 |225( 195 | 210 [ 225] vES
E_ |390[400 | 410 [3.90 [400 [ 410 [390 400 | 440 [390[ 400410 [390] 400 [420 | [72044-3 [195] 210 |225] 155 | 210 |225] NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. 040 BSC. Ta444-2 | 195 | 210 [225] 195 | 210 [ees| ves
k_Joes[ - | - foes| - [ - foes|[ - [ - Jees| - - Joes| - [ - T2444-3 | 245 | 260 263 245 | 260|263 YES
L |045]055 [ 065([045 [055 [ 065 | 045[055 [065] 030 [ 040 [050 | 030 | 040 050 | [Tesas—s | 245 260 263] 245 260 263| NO
N 12 16 20 24 28 T2844-1 | 250 | 260 (270 250 | 2e0[ 270 | no
ND 3 4 5 6 7

NE 3 4 5 6 7

|Edec VGGB WGGC WGGD-1 WGGD-2 WGGE

NOTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95—1 SPP—012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMTHER A MOLD OR MARKED FEATURE.

1.

2,

3.
A DIMENSION b APPLIES TO METALUIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
A FROM TERMINAL TIP.

7.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm

& LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”, +0.05. EI@!?]AII%IHI-AO§ /VI /JXI/VI

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

TME pACKAGE OUTLINE,

12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
APPROVAL TOCUMENT CONTROL NO. REV. [ |
—DRAWING NOT TO SCALE- 21-0139 E /2
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