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LJIĴszB>D@UC9EU

mU><8JFEDiAUhSUI[LJ[[[]

{<p<C
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*"�T �0\�$�� �0. �!"#�$�̂ �RYc]RYd+*�Yd+*Y_� %&��)1

� �!"#�$eTT���#� �� %&��)f

���
������� ���g2A��g2�

h ]Q��TSS\R i��R��,$Q�#S]Q� %&��)(

jh�R i��R��,$Q�#S]Q�! $Q*ceT#++�(11kl11m\ %&��)�

jh�R i��R��,$Q�#S]Q�! $QR̂ T#++�cS0$ %�+,* +]0�%c#,� %&��)�

G �<H�� ��G
jh��+,h�/�$���0.�� %&'�f

h ]Q��TSS\n ]Q$e+]0���0.�� %&'�(

e00c�$�0�+,���o��0.�� %&'�l

� >	��	���>���J<��	� ���
� +���p� .��%c�+S�0kq+�S\�$ Tkc#$#� ��, %&b�f

n#$��ac#$ #+p� .�� %&b�(

d%*Q r$���U� +���s��+�0�$#��X %&b��

jh�%c�+ "S0�$#���+,eTT���#� �� %&b�l

c�]+�$ Ts��+�"#�$����+,VS ToeTT���p##�� %&b�'

t#ii0�*$ To��+,q#�$e0 ]+��� %&b�)1

u+%��TSS\*$�""��c#$#���+,*0 ,�� %&b�))

2E F
	����>��J
�9��� ��2E
*�+�#�h��,��+,eTT���#� �� %&)1�f

sQ +R 0\c#+ $#�� %&)1�P

h ]Q��TSS\q����S��c���S��\�+$ %&)1�(

22 7��4
��
� ��22
R̂vu+$�#Yp \�+� #+��+,c�$�� �0� %&))�f

*$�+,��, R̂%R0�+]��P)l�*$� +0���*$��0 %&))�P

*"�T �0*�� ��R0�+]��P)l�̀ *$� +0���*$��0 %&))��

R̂R0�+]� #̂""��/��o�$� %&))�l

R̂R0�+]� S̀$�+,_#0$%*�$�kp#Si0�* ,�,R0�+]�� %&))��

R̂%R $$ +]� %&))�b

R̂%Z,]�t�0,�,_�00#!� %&))�)P

R̂R0�[ i0� #̂++�T$#���+,R0�[ i0� #̂S"0 +] %&))�)(

2D C��4
��
� ��2D
-R̂ 0�\"��+, �̂+$� +]n +]� %&)f�f

-RR0�+]��k̂ #++�T$#��ks��%q �T��k̂ �#����k� �!"#�$� %&)f�P

-RR0�[ i0�h#��Y*$� +0���*$��0kq�̂ %&)f�l
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1
SUB MINIATURE D TYPES

Sub-D Feedthroughs, Connectors, Pins & Cables

SUB-D: System Overview -> Page 1.2

Sub-miniature Feedtrhoughs, Connectors, Cables

Different Types (Standard / High Density/ Power/Coax)

SUB-D: Standard Versions -> Page 1.4

Sub-miniature D type Feedthroughs, Connectors,

Pins, Housings

SUB-D: For Thermocouple Use -> Page 1.20

Multiple Feedthrough Flanges

CF, ISO-K and custom

HIGH DENSITY Sub-D -> Page 1.22

High Pin Density Sub-D, 26 /44 and 78 Pins

Feedthroughs, connectors, pins, housings

Mixed SUB-D with Power Pins -> Page 1.26

Combination Sub-D Feedthroughs with High Current pins

Feedthroughs, connectors, pins

Mixed SUB-D with Coaxial Pins -> Page 1.28

Combination Sub-D Feedthroughs with floating shield coaxial pins

Feedthroughs, connectors, pins

SUB-D: Ready made Cables -> Page 1.30

Sub-D cables for in-vacuum use, standard types

SUB-D: Tools -> Page 1.32

Crimp Tools for Sib-D pins

SUB-D: High Current Versions -> Page 1.8

Standard Density High Current Versions up to 10A

SUB-D: O-Ring sealded, Titanium Versions -> Page 1.12

Specialities and weldable versions

SUB-D: Pins -> Page 1.18

Pins for various size Cables, female and male

SUB-D: Connectors -> Page 1.14

Connectors for High Vacuum and UHV, Air and Gender Changers

1
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The Subminiature-D System

The Subminiature-D connector system was developed in

in 1952 by ITT Canon. The name comes from the D-

Shape of the housing around the pin arrangement.

It was the major connector for computer peripheral

connections and is widly used for industrial applications.

There are several variations available:

- The Standard Design with 9 / 15 / 25 / 37 / 50 Pins

(pages 1.4- 1.7)

These sizes also define the shell sizes A (15-pin) to E (9-

pin) for the other versions. As the name system is not

straight forward, Allectra uses the number of pins to

define the shell sizes. (pages 1.4 - 1.7)

- As a unique product, Allectra offers a

High current version of the Standard design. These

versions allow a continuous current on all pins of 6A,

for short periods up to 10A are possible

(pages 1.8 - 1.11)

- High Density versions: More pins in the same shell size

with reduced pin diameter, from 15 to 78 pins

(pages 1.22 - 1.25)

-Mixed Sub-D with high power pins (page 1.26)

or with coaxial pins (page 1.28).

High power pins allow up to 20A per Pin.

Coaxial pins are floating shield versions, they are cost

effective alternatives for applications, where 50 Ohm

impedance is not required.

- Special non-magnetic and Titanium versions are

available as well

(page 1.13)

Allectra offers a full range of components:

- Air side connectors with housings

- feedthroughs

- vacuum side connectors

- various pins

- housings

- ready made cables

Sub-D connectors are internationally standardized by

DIN 41652, MIL-C-24308 and IEC807-2.

SUB-D OVERVIEW

Version Nr. of pins Current (continuos)

Standard 9 to 50 3A

High current 9 to 50 6A

High Density 26 to 78 2A

Mixed Power 2 to 5 20A

Mixed Coax 2 to 5 2A coaxial floating

TOP: The smallest feedthrough, mounted on a CF40

flange.

BOTTOM: A High Density 78 pin version on a 63CF flange

1.2
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SUB-D OVERVIEW

All components for the vacuum side:

- Flange with feedthrough

- Crimp pins

- UHV compatible connector

(front and back part)

- Screws for connector assembly and

fixation to flange

- Housing with strain relief

Cables and air side connector are not

shown

Pin-ø 1.0mm Standard, 0,7mm High density

3.6mm Mixed Power

Leak rate <5x10-10 mbar-l/s He

(for HV and UHV versions)

Temperature -200°C to 250°C

Pins Gold plated

Seal Glass Ceramic

Test Voltage 500V DC Pin to Ground

Max. Current from 3A (HD versions) to 20A (Mixed

Power versions)

General Specifications for Sub-D

Useable connectors: On the air side, all standard

connectors can be used. The only limitation we know

are exotic housing designs.

On the vacuum side, the use of High Vacuum or Ultra

High Vacuum connectors supplied from Allectra is

assumed.

High Density connectors with 15*), 26, 44 and 68*) pins

have a different pin layout on air and vacuum side.

So here the air side connectors cannot be used on

the vacuum side.

*) not yet offered

High Vacuum components:

- KF40 Flange with 15-pin feedthrough

- Crimp pin

- HV compatible connector

- Housing with strain relief

- Ribbon cable with 15 wires

1.3

- 1.3 -



1

S
u
b
-D

1
5

H
V
/
U
H
V

C
h
a
m
b
e
rs

1
6

A
lu

Fla
n
g
e
s

1
4

A
d
a
p
to
rs

S
p
e
c
ia
ls

1
3

IS
O
-K

H
a
rd
w
a
re

1
2
K
F

H
a
rd
w
a
re

1
1

C
F

H
a
rd
w
a
re

1
0

P
ro
c
e
ss

C
o
n
tro

l

8

V
a
lv
e
s

7
V
ie
w
p
o
rts

Fib
e
ro
p
tic

6
C
a
b
le
s

Accessories

5
Th
e
rm

o
-

c
o
u
p
le

4
P
o
w
e
r

High
Voltage

3
C
o
a
x

F/T

2
C
M
+
D
IL

F/T

9
M
o
tio
n

M
anipulation

DE: Info@allectra.com
UK: uk@allectra.com
F: fr@allectra.com
IT: it@allectra.com

STANDARD SUB-D / CF

Sub-miniature D Type Feedthroughs on CF

Flanges

9 to 50 Pin Standard versions, 40CF to 100CF

•Electronics industry standard Sub-miniature D system

• 9, 15 and 25 way Feedthroughs on 40CF flange

•Multiple and custom Feedthrough flanges

•UHV PEEK, Ceramic and Air Side sockets available

Compliance DIN 41652, MIL-C-24308

Pin-ø 1.0mm

Pin material Gold plated NiFe

Seal Glass Ceramic

Flange Stainless Steel 316L

Test Voltage 500V DC

Maximum Current 5A per pin

Cont. Current 3A per pin, all pins loaded

Temp. -200°C to 250°C

Leak rate <5x10-10 mar-l/s He

General Specifications Sub-Miniature D
Sub-D Feedthroughs on CF Flanges

500V, up to 5 Amps per Pin

SIZE NO. OF PINS PART NUMBER

40CF 9 210-D09-C40

40CF 15 210-D15-C40

40CF 25* 210-D25-C40

63CF 15 210-D15-C63

63CF 25 210-D25-C63

63CF 50 210-D50-C63

100CF 37 210-D37-C100

100CF 50 210-D50-C100

* uses special socket connector on vacuum side- page 1.15

We offer a comprehensive range including

unique products:

- 9, 15 and 25 Pins on 40CF

- 50 Pins on 63CF

- 9 Pins on 25KF / 25 Pins on 50KF

- High Density versions with 26, 44 and 78

pins

210-D25-C40, please note the special design

of this type. The hole - to - feedthrough

orientation is diffent.

For the vacuum side a custom build connector

is offered.

For up to 10A and a continuous use of up

to 6A per pin, please have a look at the

high current versions on page 1.8!

210-D50-C63, 50 Pins on a DN63 flange

1.4
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Size D09 D15 D25 D37 D50

CF40 1 1 1 --- ---

CF63 4 3 2 1* 1

CF100 8 8 5 2 2

Multiple Sub-D Feedthroughs on CF Flanges

500V, up to 5 Amps per Pin

SIZE NO. OF PINS PART NUMBER

63CF 2x D09 210-D09-C63-2

63CF 2x D15 210-D15-C63-2

63CF 2x D25 210-D25-C63-2

63CF 3x D09 210-D09-C63-3

63CF 3x D15 210-D15-C63-3

Examples for versions on 100CF:

100CF 2x D37 210-D37-C100-2

100CF 2x D50 210-D50-C100-2

other combinations on request, please contact sales office

Allectra offers flanges with multiple feedthroughs! Not all

possible combinations can be listed here! Please ask for a

quote.

Various types of feedthroughs can be mixed on one flange,

for example, Sub-D + coaxial types. Zero length flange

adapters with feedthroughs are possible etc. etc.

List of how many feedthroughs of one shell size will fit to a

given flange size.

*) Sub-D 37 on CF63 fits, but an extended tube size is

required to give enough space for the connector.

Sub-miniature D Type Feedthroughs on CF

Flanges

Multiple feedthroughs on one flange

Allectra offers multiple Sub-D feedthroughs, mounted on

one flange. Some items are standard products, but with our

in house manufacturing, we can offer designs according

your wishes fast and to competitive prices.

Some examples of custom made arrangements.

Top: Multiple Sub-D on a 160CF flange

Right Top: 4x 9-pin Sub-D on a flange

Right Bottom: Combination with Coaxial

feedthroughs on a 63CF flange

STANDARD SUB-D / CF 1.5
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STANDARD SUB-D KF/ISO

Sub-miniature D type Feedthroughs on KF and

ISO-K Flanges, 9 to 50 Pin

• Versions mounted on KF and ISO-K flanges

• Special types available:

-9 pins on a 25KF flange

-25 pins on 50KF

(For these versions vacuum side connectors without

the mounting screws are required (see page 1.8,

standard air side connectors will fit.)

Compliance DIN 41652, MIL-C-24308

Pin-ø 1.0 mm

Pin material Gold plated NiFe

Seal Glass Ceramic

Flange Stainless Steel

Test Voltage 500V DC

Max. Current 5A per pin

Cont. Current 3A per pin, all pins loaded

Temp. -40°C to 200°C (limited by flange)

Leak rate <1x10-9 mbar-l/s He

General Specifications Sub-Miniature D

Components of a complete system:

- feedthrough 210-D15-K40

- connector 211-FS15-HV

- pins 212-PINF

- housing with

strain relief 211-HSG-D15-SR

- ribbon cable 311-KAPM-035-RIB15

Allectra offers flanges with multiple feedthroughs! Not all

possible combinations can be listed here! Please ask for a

quote.

Various types of feedthroughs can be mixed on one flange.

The picture on the right shows a custom made

arrangement on a rightangular, O-ring sealed flange.

SIZE NO. OF PINS PART NUMBER

25KF 9* 210-D09-K25

40KF 9 210-D09-K40

40KF 15** 210-D15-K40

50KF 15 210-D15-K50

50KF 25* 210-D25-K50

63ISO-K 25 210-D25-ISO63

63ISO-K 50** 210-D50-ISO63

100ISO-K 37 210-D37-ISO100

100ISO-K 50 210-D50-ISO100

* uses small "SX"-type socket connector - page 1.16

** uses small "S"-type socket connector - page 1.16

Sub-D Feedthroughs on KF Flanges

500V, up to 5 Amps per Pin

Special compact version:

9 pins on a KF25 flange

(210-D09-K25)

This type requires the "SX"

connector on the vacuum

side (211-FS09-SX) - see page

1.16

1.6
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SIZE NO. OF PINS PART NUMBER

50KF 2x9 210-D09-K50-2

50KF 2x15 210-D15-K50-2

63KF 3x15 210S-D15/3-K63

Please note: KF63 flanges are similar to the other KF

flanges and use a chain clamp for closing. For more

details, please contact our offices.

Multiple Sub-D F/T's on KF Flanges

500V, up to 5 Amps per Pin

STANDARD SUB-D KF/ISO

Multiple Sub-D Feedthroughs on KF/ ISO-K

and custom Flanges, 9 to 50 Pin

Standard combination flanges with 2 or 3 feedthroughs are

available on short delivery or even ex stock. More complex

combinations are done in our own workshop according

your requirements.

SIZE NO. OF PINS PART NUMBER

63ISO-K 2x9 210-D09-ISO63-2

63ISO-K 2x15 210-D15-ISO63-2

63ISO-K 2x25 210-D25-ISO63-2

100ISO-K 2x37 210-D37-ISO100-2

100ISO-K 2x50 210-D50-ISO100-2

63ISO-K 3x9 210-D09-ISO63-3

63ISO-K 3x15 210-D15-ISO63-3

100ISO-K 3x25 210-D25-ISO100-3

For other combinations, please ask for a quote

Multiple Sub-D F/T's on ISO-K Flanges

500V, up to 5 Amps per Pin

Some examples of special assemblies. Please

note, that on special assemblies, also the high

current versions or the High Density versions can

be used!

Compliance DIN 41652, MIL-C-24308

Pin-ø 1.0 mm

Pin material Gold plated NiFe

Seal Glass Ceramic

Flange Stainless Steel

Test Voltage 500V DC

Max. Current 5A per pin

Cont. Current 3A per pin, all pins loaded

Temp. -40°C to 200°C (limited by flange)

Leak rate <1x10-9 mbar-l/s He

General Specifications Sub-Miniature D

1.7
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High Current Sub-D feedthroughs on CF and

KF /ISO Flanges

The typical use of Sub-D feedthroughs are signal

connections and low current applications.

With the HIGH CURRENT versions, Sub-D feedthroughs can

replace power feedthroughs with minimal space

requriements.

HC Sub-D feedtrhoughs allow:

- Continuous use with 6A, all pins loaded

- Short time use with 10A, all pins loaded

All dimensions are identical to Standard Sub-D types!

Allectra offers the full range (9 to 50 pins).

Pleases note, that also the cables and connectors must be

choosen, who can handle the high current. Allectra offers

all required components:

- Crimp pins for thicker wires

- UHV compatible wire

- Air side connectors with high current rating

HIGH CURRENT SUB-D

Temperature measured on a 25-pin Sub-D

HC f/t at 7A versus time

(=1A more than specified, all pins loaded, so

175A in total).

The max. reached temperature stays below

90°C.

Temperature versus time with 9 A (blue) and

10A (red) current per pin, all pins loaded.

(225 / 250A in total)

All tests were done at room temperature of

~20°C

1.8
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Sub-D Feedthroughs on CF Flanges

500V, up to 10 Amps per Pin

SIZE NO. OF PINS PART NUMBER

40CF 9 210-D09-C40-HC

40CF 15 210-D15-C40-HC

63CF 15 210-D15-C63-HC

63CF 25 210-D25-C63-HC

63CF 50 210-D50-C63-HC

100CF 37 210-D37-C100-HC

100CF 50 210-D50-C100-HC

Sub-D Feedthroughs on KF/ISO-K Flanges

500V, up to 10 Amps per Pin

SIZE NO. OF PINS PART NUMBER

40KF 9 210-D09-K40-HC

40KF 15 210-D15-K40-HC

63ISO-K 15 210-D15-ISO63-HC

63ISO-K 25 210-D25-ISO63-HC

63ISO-K 50 210-D50-ISO63-HC

100ISO-K 37 210-D37-ISO100-HC

100ISO-K 50 210-D50-ISO100-HC

Compliance DIN 41652, MIL-C-24308

Pin-ø 1.0 mm

Pin material Gold plated propriatary metal

Seal Glass Ceramic

Flange Stainless Steel

Test Voltage 500V DC

Maximum Current 10A per pin for 5 min.

Cont. Current 6A per pin, all pins loaded

Temperature -200°C to 250°C (UHV)

-40°C to 200°C (HV)

Leak rate <5x10-10 mbar-l/s He (UHV)

<1x10-9 mbar-l/s He (HV)

General Specifications High Current Sub-D

Please note:

To use the feedthrough with high current, also the

connectors, pins and cablesmust be adjusted for the

use with high current.

For the vacuum side the housings are identical to the

standard versions, but we recommend the use of a

cable with 1.3mm diameter and the fitting crimp pins

(see next page)

For the air side, fitting high current connectors are

offered as well on next page,

HIGH CURRENT SUB-D

High Current Sub-D feedthroughs on CF and

KF /ISO Flanges

The versions with one HIGH CURRENT (HC) feedthough per

flange are offered here.

Please ask for a quote, if you require more feedthroughs on

one flange or if combinations with other types of

feedthroughs are desired.

Not listed in the cataloge are flanges with

multiple High Current Sub-D feedthroughs.

Please ask for a quote, we can do all kind of

assemblies wiht High Current versions as well!

1.9
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HIGH CURRENT SUB-D

High Current Crimp Pins for Sub-D

Cable ø 1.3mm max, fits HV and UHV Sockets

TYPE/WIRE Ø No. PER PKT. PART NUMBER

female, 1.3mm ø 10 212-PINF-10-HC

female, 1.3mm ø 15 212-PINF-15-HC

female, 1.3mm ø 25 212-PINF-25-HC

male, 1.3mm ø 10 212-PINM-10-HC

male, 1.3mm ø 15 212-PINM-15-HC

male, 1.3mm ø 25 212-PINM-25-HC

Air side connectors, solder pins

for up to 7.5A continuous current

TYPE PINS PART NUMBER

AIR, 7.5A 9 211-FS09-AIR-HC

AIR, 7.5A 15 211-FS15-AIR-HC

AIR, 7.5A 25 211-FS25-AIR-HC

AIR, 7.5A 37 211-FS37-AIR-HC

AIR, 7.5A 50 211-FS50-AIR-HC

Vacuum High Vacuum and UHV

Material Gold plated copper alloy

Pin diameter 1mm ø

Wire size 0.7 to 1.3mm ø max

Crimp tool 214-CTOOL-SUB-D

214-CTOOL

214-CTOOL-HQ

Accessories for HC Sub-D feedthroughs

All components used wiith HC feedthroughs must be

choosen for high current use. Here the fitting components

are listed.

Please note, that the vacuum side connectors and

housings are identical with the Standard Sub-D versions,

only the pins have to be changed. These connectors and

housings are listed on page 1.14 to 1.16

Specification HIGH CURRENT CRIMP PINS

HC air side connectors

have gold plated

contacts. They come

including a plastic

housing with thumb

screws

Air side connectors have gold plated solder cup pins for

1mm ø wires.

If you want to use thicker wires up to 1.3mm ø, use above

listed crimp pins plus the Crimp pin housings 211-FSxx-ATC,

see page 1.20

Pin diameter 1mm ø

Surface fully Gold plated

Pins Solder cup

Wire diameter 1.0mm ø max

Rated current 7.5A continuous

Specification HIGH CURRENT AIR SIDE CONNECTORS

Standard connectors are rated to 5A

max. These special connectors can be

used at up to 7.5A per pin continuously.

Please note, that the typical ready made

air side cables are only useable for

approx. 1A!

1.10
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HIGH CURRENT SUB-D

UHV compatible Wire, Kapton insulated

1.3mm ø, radiaton resistant

LENGTH PART NUMBER

5m 311-KAPM-130-RAD-5M

10m 311-KAPM-130-RAD-10M

50m 311-KAPM-130-RAD-50M

Specification HIGH CURRENT WIRE

Vacuum UHV, <10-10 mbar

Construction High flexible 1.3mm ø (19x0.25mm)

Material Silver plated copper

Insulation Kapton

Overall diameter 1.4mm

Temp. range 4K .... 300°C

Radiation up to 109 rad

The HC pins allow the use of cable up to 1.3mm diameter

with the Sub-D system. The pins fit to all standard

connectors.

The cable 311-KAPM-130-RAD can be used for more than

10A and is so the ideal wire for the High Current Sub-D

system (top left cable on the photo).

Pins and cables can be used with the standard

feedthroughs as well!

For a full range of cables, see Sec. 6

Accessories for HC Sub-D feedthroughs

All components used wiith HC feedthroughs must be

choosen for high current use. Here the fitting components

are listed.

Please note, that the vacuum side connectors and

housings are identical with the Standard Sub-D versions,

only the pins have to be changed. Connectors are listed

on page 1.14-1.15

Housings are listed on page 1.14 and 1.16

Male pins for the different cable sizes. On the

right, the High Current pins are shown, which

accept cables up to 1.3mm diameter

The "HC" Logo on the feedthrough clearly marks

the types for high current applications. Of course

they can be used with standard pins as well!

1.11
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O-ring sealed Sub-D feedthroughs for

High vacuum applications

For applications down to 10-7 mbar, Allectra offers a

special series of O-ring sealed Sub-D feedthroughs.

Depending on the application, either the compact version

or a version on a rightangular plate can be used.

As the standard rightangular plate has the same size for all

types, feedthroughs can easily be exchanged.

We can also mount other feedthrooughs (e.g. coacial

types) on the same plate size!

O-Ring sealed SUB-D

Standard Base Plate

with Sub-D feedthroughs (3A)

TYPE PINS PART NUMBER

1x9 215-BP-D09

1x15 215-BP-D15

1x25 215-BP-D25

1x37 215-BP-D37

1x50 215-BP-D50

Baseplate Size 85 x 50 mm

Baseplate material SS 1.4301

Pin-ø 1.0 mm

Pin material Gold plated propriatary metal

Seal Glass Ceramic

O-Ring FKM (Viton) 3mm included

Test Voltage 500V DC

Max. Current 5A /10A per pin depending on type

Cont. Current 3A / 6A per pin, all pins loaded

Temp. -40°C to 200°C (HV)

Leak rate <1x10-9 mbar-l/s He (HV)

General Specifications Baseplate Sub-D

The widely used 15 pin Sub-D feedthroughs are also

available in a screw type version for custom High

Vacuum applications. Please ask the sales office for

details

Standard Base Plate

with High Current Sub-D feedthroughs (6A)

TYPE PINS PART NUMBER

1x9 215-BP-D09-HC

1x15 215-BP-D15-HC

1x25 215-BP-D25-HC

1x37 215-BP-D37-HC

1x50 215-BP-D50-HC

1.12

-1.12 -



1
5

H
V
/
U
H
V

C
h
a
m
b
e
rs

1
6

A
lu

Fa
n
g
e
s

1
4

A
d
a
p
to
rs

S
p
e
c
ia
ls

1
3

IS
O
-K

H
a
rd
w
a
re

1
2
K
F

H
a
rd
w
a
re

1
1

C
F

H
a
rd
w
a
re

1
0

P
ro
c
e
ss

C
o
n
tr
o
l

8

V
a
lv
e
s

7
V
ie
w
p
o
rt
s

Fi
b
e
ro
p
tic

6
C
a
b
le
s

Ac
ce

ss
or
ie
s

5
Th
e
rm

o
-

c
o
u
p
le

4
P
o
w
e
r

Hi
gh

Vo
lta

ge

3
C
o
a
x

F/
T

2
C
M
+
D
IL

F/
T

1

S
u
b
-D

9
M
o
tio
n

M
an

ip
ul
at
io
n

DE: Info@allectra.com
UK: uk@allectra.com
F: fr@allectra.com
IT: it@allectra.com

NON-MAGNETIC / WELDABLES

Please note: Welding Sub-D Feedthroughs requires

care and experience! Damage to the

feedthroughs during welding is not covered by

the warranty. We are happy to offer complete

assemblies at competitive prices.

General Specifications Weldable Sub-D

Height 17 mm

Slit 180° Radius on both sides

Standard welding TIG without filler

Material Stainless Steel

Leak rate <1x10-9 mbar-l/s He

NO. OF PIN SLIT SIZE (mm) PART NUMBER

9 14.5x33 218-D09-SS

15 16.5x38 218-D15-SS

25 19x55 218-D25-SS

37 19x70 218-D37-SS

50 19x68 218-D50-SS

non-magnetic versions on request

9 High Current 14.5x33 218-D09-SS-HC

15 High Current 16.5x38 218-D15-SS-HC

25 High Current 19x55 218-D25-SS-HC

37 High Current 19x70 218-D37-SS-HC

50 High Current 19x68 218-D50-SS-HC

Sub-D Feedthroughs WELDABLES

500V, up to 5 Amps per Pin

Sub-D Weldables in all

sizes from 9 to 50 pins

Sub-D weldable versions

For customers, who prefer welding in house, Allectra offers

all sizes of Sub-D feedthroughs also as weldables, suitable

for TIG or laser welding.

Allectra is happy to quote speicals against your

requirements. We will quote against your description, sketch

or drawing.

Sub-D Feedthrough on CF40 flange

Titanium Flange

General Specifications Titanium Sub-D

Flange and Housing Titanium

Pins Tantalum SIZE NO. OF PINS PART NUMBER

40CF-TI 9 210-D09-C40-TI

40CF-TI 15 210-D15-C40-TI

63CF-TI 25 210-D25-C63-TI

Please ask for a quote for other assemblies

Non-Magnetic Sub-D feedthroughs:

Special SS and Titanium Versions

Standard Sub-D feedthroughs are slighty magnetic. If this is

an issue, Allectra offers versions with a permeability µ<1.008

in 316LN flanges.

For demanding applications, Allectra offers in addition

Sub-D feedthrougs including flanges made out of Titanium.

Sub-D Feedthrough on CF flanges

Non-Magnetic on 316LN Flanges

SIZE NO. OF PINS PART NUMBER

40CF 9 210-D09-C40-NM

40CF 15 210-D15-C40-NM

63CF 25 210-D25-C63-NM

63CF 50 210-D50-C63-NM

Allectra can offer multiple non-magnetic

feedthroughs on 316LN flanges.

Please ask for a quote!

General Specifications Non-Magneitc Sub-D

Magn. permeability µ <1.008

Pins WCu (non-magnetic)

Housing Stainless Steel (special alloy)

with good weldability

1.13
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SUB-D UHV CONNECTORS

Type Sub-D Connectors for in-vacuum use

Vacuum High Vacuum(HV) and UHV

Type Female- fits Feedthroughs

Male Plugs

Body material unfilled (pure) PEEK

Locking screws included for Vac side (vented)

(-S type: no Vac side locking screws)

Temp. range -50°C to 230°C

Use Pins female 212-PINF, -PINF-B. -PINF-S, -PINF-HC,

or thermocoulple pins

Use Pins male 212-PINM, -PINM-S, -PINF-HC

or thermocouple pins

UHV PEEK Sockets

Female PEEK Sockets to fit Feedthroughs

VACUUM No. OF POLES PART NUMBER

HV/UHV 9 211-FS09-PK

HV/UHV 15 211-FS15-PK

HV/UHV 25 211-FS25-PK

HV/UHV 25 211-FS25-PK-S*

HV/UHV 37 211-FS37-PK

HV/UHV 50 211-FS50-PK

* for use with 210-D25-CF40 (no housing available)

UHV Plugs and Sockets in PEEK

Allectra offers Female Connectors (Sockets) which fit to

Feedthroughs as well as Male Connectors (Plugs) for in-

vacuum coupling.

On this page, the PEEK connectors for use up to 230°C

are listed.

Ceramic connectors see right hand page!

Please order Pins separately, see page 1.16 ff. for range.

HV versions and air side connectors are listed on page 1.10

VACUUM No. OF POLES PART NUMBER

HV/UHV 9 211-MS09-PK

HV/UHV 15 211-MS15-PK

HV/UHV 25 211-MS25-PK

HV/UHV 37 211-MS37-PK

HV/UHV 50 211-MS50-PK

Female Sockets include vented 4-40 UNC screws to fix

to the F/T. The Male versions are supplied with long

M2.5 screws to connect to a Female Socket.

Specification PEEK Sub-D Connectors

UHV PEEK Plugs

Male PEEK Plugs to fit Female Sockets

VACUUM No. OF POLES PART NUMBER

HV/UHV 9 211-HSG-D09-UHV

HV/UHV 15 211-HSG-D15-UHV

HV/UHV 25 211-HSG-D25-UHV

HV/UHV 37 211-HSG-D37-UHV

HV/UHV 50 211-HSG-D50-UHV

Housings with Strain Relief, Al

for PEEK and Ceramic Connectors, Male and Female

The housings allow easy handling and

provide shielding. They are made out of

Aluminium and include a cable clamp for

strain relief. Braid can be used to get a fully

shielded cable connection (see Sec. 6).

They fit to Male and Female Connectors.

PEEK connector with housing

-Open (top and bottom shell visible)

- Assembled

1.14
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SUB-D UHV CONNECTORS

UHV Plugs and Sockets in Ceramic

For lowest possible outgassing, connectors made out of

ceramic are the best choice. Ceramic does not absorb any

water in the volume; in addition, they can be used from

cryo temperatures up to 300°C

Please order Pins separately, see page 1.16 ff. for range or

add "-PACK" at the end of the part code to get the

standard pins with the connector (see below)

VACUUM No. OF POLES PART NUMBER

UHV 9 211-FS09-UHV

UHV 15 211-FS15-UHV

UHV 25 211-FS25-UHV

UHV 25 211-FS25-UHV-S*

UHV 37 211-FS37-UHV

UHV 50 211-FS50-UHV

* for use with 210-D25-CF40 (no housing available)

UHV Ceramic Plugs

Male Ceramic Plugs to fit Sockets

VACUUM No. OF POLES PART NUMBER

UHV 9 211-MS09-UHV

UHV 15 211-MS15-UHV

UHV 25 211-MS25-UHV

UHV 37 211-MS37-UHV

UHV 50 211-MS50-UHV

UHV Ceramic Sockets

Female Ceramic Sockets to fit Feedthroughs
Type Sub-D Connectors for in-vacuum use

Vacuum UHV 10-10 mbar and below

Type Female- fits Feedthroughs

Male Plugs

Body material Ceramic / glass ceramic

Locking screws included for Vac side (vented)

(-S type: no Vac side locking screws)

Temp. range 4K to 300°C

Use Pins female 212-PINF, -PINF-B. -PINF-S, -PINF-HC,

or thermocoulple pins

Use Pins male 212-PINM, -PINM-S, -PINF-HC

or thermocouple pins

Specification Ceramic UHV Sub-D Connectors

WHY ARE THE CRIMP PINS NOT INCLUDED?

Allectra offers a selection of pins for various cable diameters,

the best fitting size shoulld be choosen according the desired

cable.

Nevertheless, you can add: "-PACK" at the end of the part

code to get the required number of our most common pins

Type 212-PINF (female) or 212-PIN-M (male) with the

connector!
Example: 211-FS15-PK-PACK: Peek connector including 15 off
female pins.

The price is the sum of the connector plus the pin pack.

See Page 1.18 for specification of the crimp pins

Special 25-pin connector 211-FS25-UHV-S for 25 pin

feedthrough on 40CF flange

1.15
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SUB-D HV CONNECTORS

High Vacuum Plugs and Sockets

High Vacuum Connectors (glass filled polymer with

a stainless steel outer) are suitable for High Vacuum

(10-8 mbar) and temperatures up to 110°C.

To be used with our crimp pins, see page 1.9

Vacuum High Vacuum

Socket type Female- fits Feedthroughs

Male Plugs (for internal connection)

Body material DAP

S types reduced outer SS part

SX types no Vac. side locking screws

Temp. range -55°C to 110°C

Use Pins 212-PINF, -PINF-B. -PINF-S, -PINF-TC

Male types: 212-PINM-10, -PINM-S, -PINM-TC

The Vacuum side HV housings include Strain

Relief and fixing srews for the F/T. They are

specially designed to fit the Allectra Sub-D

Feedthroughs.

High vacuum Sockets for Sub-D

FEMALE type to fit Feedthroughs

VACUUM NO. OF POLES PART NUMBER

HV 9 211-FS09-HV

HV 9 211-FS09-HV-SX

HV 15 211-FS15-HV

HV 15 211-FS15-HV-S

HV 25 211-FS25-HV

HV 25 211-FS25-HV-SX

HV 37 211-FS37-HV

HV 37 211-FS37-HV-SX

HV 50 211-FS50-HV

HV 50 211-FS50-HV-S

SX versions without metal housing (see photo on the left)

High Vacuum Plugs for Sub-D

MALE Plugs to fit female Sockets

VACUUM NO. OF POLES PART NUMBER

HV 9 211-MS09-HV

HV 15 211-MS15-HV

HV 25 211-MS25-HV

HV 37 211-MS37-HV

HV 50 211-MS50-HV

VACUUM NO. OF POLES PART NUMBER

HV 9 211-HSG-D09-SR

HV 15 211-HSG-D15-SR

HV 25 211-HSG-D25-SR

HV 37 211-HSG-D37-SR

HV 50 211-HSG-D50-SR

General Specification HV Sub-D Connectors

High vacuum Housings for Sub-D

for Male and Female Connectors

Right: small "-S" version with rounded edges

Left: extra small "-SX" version without screw holes

1.16
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SUB D CONN. + ADAPTERS

Gender Changer for Sub-D, Air and UHV

Sub-D feedthroughs are on air and vacuum side male. If on

one side a female connector is required, Allectra offers the

suitable adapters.

Together with such an adapter (on air or vacuum side), the

standard pin numbering is regained.

They come ready for use.

Gender adaptors for Sub-D

UHV PEEK / Ceramic Female to Female

VACUUM No. OF PINS PART NUMBER

UHV PEEK 9 211-FS09-GA-PK

UHV PEEK 15 211-FS15-GA-PK

UHV PEEK 25 211-FS25-GA-PK

UHV PEEK 37 211-FS37-GA-PK

UHV PEEK 50 211-FS50-GA-PK

CERAMIC VERSIONS

UHV CER 9 211-FS09-GA-UHV

UHV CER 15 211-FS15-GA-UHV

UHV CER 25 211 FS25-GA-UHV

UHV CER 37 211-FS37-GA-UHV

UHV CER 50 211-FS50-GA-UHV

Air side Sockets with housing for Sub-D

Female type to fit Feedthroughs

VACUUM NO. OF POLES PART NUMBER

AIR 9 211-FS09-AIR

AIR 15 211-FS15-AIR

AIR 25 211-FS25-AIR

AIR 37 211-FS37-AIR

AIR 50 211-FS50-AIR

Male versions available on request

Air side connectors for standard Sub-D

For standard Sub-D feedthroughs Allectra offers three

types of connectors:

Solder cup versions (up to 1mm ø wire)

Solder cup High Current versions (see page 1.10)

Versions for crimp pins including thermocouple pins

(see page 1.20)

All versions come with polymer housings and thumb

srews for fixing. Colour might vary.

The max. rated temperature for these connectors is 65°C

Polarity adaptors for Sub-D

Air side Female to Female

AIR No. OF PINS PART NUMBER

AIR 9 211-FS09-GA-AIR

AIR 15 211-FS15-GA-AIR

AIR 25 211-FS25-GA-AIR

AIR 37* 211-D37-ADR

AIR 50* 211-D50-ADR

*) Short cable adaptor

General Specification UHV Gender Changer

Vacuum HV and UHV <10-10 mbar

Pins Gold plated copper alloy

Housing Peek unfilled / Ceramic

Sizes Standard Sub-D, 9 to 50 pin

Gender Female to Female

Connection "straight through": Together with

feedthrough, a 1:1 connection

is established

General Specification AIR Gender Changer

Housing polymer

Sizes Standard Sub-D, 9 to 50 pin

Gender Female to Female

Connection "straight through": Together with

feedthrough, a 1:1 connection

is established

1.17
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SUB-D CRIMP PINS

STANDARD Crimp Pins for Sub-D

Fits HV and UHV Female Sockets

TYPE No. PER PKT. PART NUMBER

STANDARD 10 212-PINF-10

STANDARD 15 212-PINF-15

STANDARD 25 212-PINF-25

BASIC 10 212-PINF-10-B

BASIC 25 212-PINF-25-B

TYPE No. PER PKT. PART NUMBER

STANDARD 10 212-PINF-10-NH

STANDARD 25 212-PINF-25-NH

Crimp Pins for Sub-miniature D, Female

As well as the Standard Crimp Pins, Allectra offers other

versions for special purposes:

•Small versions for wires down to 0.08mm ø

•Basic versions without additional Stainless Steel outer

•High Current versions for wires up to 1.3mm ø

•Pins for use without housings

•Zero-magnetic pins and Ni-plated pins are available

on request.

General Specification CRIMP PINS, female

Vacuum High Vacuum and UHV

Material Gold plated copper alloy

SS shell Not on Basic Pins

Wire diameters 0.25 – 1.0 mm (Standard + Basic)

0.08 to 0.5 mm (Small)

0.8 to 1.3mm (High Current)

Crimp tool 214-CTOOL-SUB-D (wires >0.35mm)

214-CTOOL (no SMALL pins)

214-CTOOL-HQ (all types)

Crimp Pins for Sub-D

Special pins for use without Sockets

HIGH CURRENT Crimp Pins for Sub-D

Fits HV and UHV Female Plugs

TYPE No. PER PKT. PART NUMBER

HIGH CURRENT 10 212-PINF-10-HC

HIGH CURRENT 15 212-PINF-15-HC

HIGH CURRENT 25 212-PINF-25-HC

To connect a Crimp Pin directly to a

Feedthrough without using a connector, the

special "-NH" pins are recommended. These

avoid the risk of the Pin tip touching ground.

SMALL Sub-D Crimp Pins for thin wire

Fits HV and UHV Female Plugs

TYPE No. PER PKT. PART NUMBER

SMALL 10 212-PINF-10-S

SMALL 15 212-PINF-15-S

SMALL 25 212-PINF-25-S

SMALL, STANDARD and HC Pins. Hole diameter varies

BASIC pins without Stainless Steel Outer

"NH" pin: For use with no housing.

1.18
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SUB-D CRIMP PINS

Standard Crimp Pins for Sub-D

Fits HV and UHV Male Plugs

HIGH CURRENT Crimp Pins for Sub-D

Fits HV and UHV Male Plugs

TYPE No. PER PKT. PART NUMBER

HIGH CURRENT 10 212-PINM-10-HC

HIGH CURRENT 15 212-PINM-15-HC

HIGH CURRENT 25 212-PINM-25-HC

TYPE No. PER PKT. PART NUMBER

STANDARD 10 212-PINM-10

STANDARD 15 212-PINM-15

STANDARD 25 212-PINM-25

214-CTOOL-SUB-D 214-CTOOL 214-CTOOL-HQ

Crimp Pins for Sub-miniature D, Male

For in-vacuum connections, male Crimp Pins are offered.

Of course the pins can be used also for other connections,

an insulation is possible by shirnk hose or Kapton hoses, for

example

Three different versions are offered for different cable sizes,

The size of the pin is always 1mm

SMALL Crimp Pins for Sub-D

Fits HV and UHV Male Plugs

TYPE No. PER PKT. PART NUMBER

SMALL 10 212-PINM-10-S

SMALL 15 212-PINM-15-S

SMALL 25 212-PINM-25-S

Crimp Tools

for Sub-D pins

TYPE PART NUMBER

Std / HC pins, Positioner 214-CTOOL-SUB-D

Std / HC pins 214-CTOOL

Small /Std / HC pins, Positioner 214-CTOOL-HQ

214-CTOOL-SUB-D: Easy to use 4-indent tool for

Standard and High Current pins. Includes a positioner.

No settings required. Wire diameter >=0.35mm

214-CTOOL: Crimp tool for thin wall turned pins, not

suitable for SMALL pins. Can also be used for larger pins

214-CTOOL-HQ: Adjustable 4-indent crimp tool for

various applications, with positioner. Professional quality

with highly reproducable results

General Specification Crimp Tools for Sub-D

General Specification CRIMP PINS, male

Pin diameter 1mm

Vacuum High Vacuum and UHV

Material Gold plated copper alloy

Wire diameters 0.25 – 1.0 mm (Standard)

0.08 to 0.5 mm (Small)

0.8 to 1.3mm (High Current)

Crimp tool 214-CTOOL-SUB-D (wires >=0.35mm)

214-CTOOL (no SMALL pins)

214-CTOOL-HQ (all types)

1.19
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SUB-D THERMOCOUPLE

Sub-miniature D Feedthroughs for use with

various types of Thermocouples

Sub-D F/T's may be used for T/Cs. A Standard D-Type

Feedthrough is used but the Air and Vacuum side Pins are

changed to T/C types. Although the use of standard Pin

material in contact with the T/C Pins results in the creation of

two T/C junctions, the measurement error introduced is

negligible provided the vacuum side of the Feedthrough

contacts and the air side are at the same temperature.

Tests showed a maximum error of less than 0.5K

Vacuum/ Air High Vacuum and UHV

Material K Type Chromel® / Alumel®

Type N Nisil® / Nicrosil®

Type J Iron / Constantan®

Type T Copper / Constantan®

Fits wire 0.25 – 0.6 mm

Crimp tool 214-CTOOL-TC or 214-CTOOL-TC-HQ

Pack contents 5 Pairs = 5 pieces (+) and

5 pieces (-)

General Specification K type T/C Crimp Pins

If a high accuracy temperature

measurement is required, the use of a

Platinum Resistance Thermometer (PT100) is

recommended. See Sec. 6

Thermocouple Crimp Pins for Sub-D

Fits HV and UHV Female Sockets for Feedthroughs

TYPE No. PER PKT. PART NUMBER

K, Female 2x5 213-PINF-K

N, Female 2x5 213-PINF-N

J, Female 2x5 213-PINF-J

T, Female 2x5 213-PINF-T

Thermocouple Crimp Pins for Sub-D

Fits HV and UHV Male Plugs

TYPE No. PER PKT. PART NUMBER

K, Male 2x5 213-PINM-K

N, Male 2x5 213-PINM-N

J, Male 2x5 213-PINM-J

T, Male 2x5 213-PINM-T

Thermocouple Pin Crimp Tool for Sub-D

For all HV and UHV types

TYPE No. PER PKT. PART NUMBER

Standard 1 214-CTOOL-TC

High Quality 1 214-CTOOL-TC-HQ

Air side Thermocouple Sockets for Sub-D

Fit to K Type Thermocouple Pins

TYPE SIZE PART NUMBER

AIR 9 211-FS09-ATC

AIR 15 211-FS15-ATC

AIR 25 211-FS25-ATC

AIR 37 211-FS37-ATC

AIR 50 211-FS50-ATC

214-CTOOL-TC-HQ 214-CTOOL-TC

1.20
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SUB-D THERMOCOUPLE

Vacuum UHV

Material Kapton coated T/C wire

Wire-ø 2 x 0.25 mm (max. OD 0.9 mm)

Temp. -200°C to 250°C

(higher Temperature when stripped )

Insulation Kapton outer insulation, inside (+)

wire blank, (-) wire insulated

General Specification 312-KAP-TC (K, N, E) Kapton Isolated Thermocouple wires – NO JUNCTION

Types K / N /E

T/C TYPE LENGTH PART NUMBER

K 1 m 312-KAP-TCK-1M

K 5 m 312-KAP-TCK-5M

K 10 m 312-KAP-TCK-10M

N 1 m 312-KAP-TCN-1M

N 5 m 312-KAP-TCN-5M

N 10 m 312-KAP-TCN-10M

E 5 m 312-KAP-TCE-5M

Note: Wires with junction made available on request

Thermocouple Wires Type K / N

Here is a selection out of our Kapton insulated

thermocouple wires. Versions without junction are listed

here.

The full range including bare wires and PTFE insulated wires

is listed in Section 3!

Kapton Isolated Thermocouple wires – double insulated

NO JUNCTION - Types K /J

T/C TYPE LENGTH PART NUMBER

K 1 m 311-KAP-TCK-1M

K 5 m 311-KAP-TCK-5M

K 10 m 311-KAP-TCK-10M

J 10 m 311-KAP-TCJ-10M

Note: Wires with junction made available on request

Vacuum UHV

Material Kapton double insulated T/C wire

Cromel (+) = yellow

Alumel (-) = red

Wire-ø 2 x 0.25 mm (max OD 1.3 mm)

Temp. -200°C to 250°C

Insulation Kapton outer insulation, inside (+)

wire yellow, (-) wire red

General Specification 311-KAP-TC (K)

Single insulated

312-KAP-TCK (top)

Double insulated

311-KAP-TCK

(bottom)

Radiation resistant Kapton Isolated Thermocouple wires

Types K / N / T

T/C TYPE LENGTH PART NUMBER

K 1 m 301-KAP-TCK-1M

K 5 m 301-KAP-TCK-5M

K 10 m 301-KAP-TCK-10M

N 1 m 311-KAP-TCN-RAD-1M

N 5 m 311-KAP-TCN-RAD-5M

N 10 m 311-KAP-TCN-RAD-10M

T 1 m 311-KAP-TCT-RAD-1M

T 5 m 311-KAP-TCT-RAD-5M

T 10 m 311-KAP-TCT-RAD-10M

Note: Wires with junction made available on request

See section 3!

Vacuum UHV

Temp. -200°C to 300°C

Radiation resistant up to 109 rad

Other specifications according 311-KAP-TC(K)

Radiation resistant 311-KAP-TC(K/N/T)-RAD

1.21
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Size H26 HD44 HD78

CF40 1 - -

CF63 3 2 1

CF100 8 5 2

HIGH DENSITY SUB-D

High Density Sub-D

26, 44 and 78 Pins in a Standard Shell

High density Sub-D Connectors offer more pins on the

same shell size:

15 Pin standard- Sub-D -> 26 pin HD Sub-D

25 Pin standard- Sub-D -> 44 pin HD Sub-D

50 Pin standard- Sub-D -> 78 pin HD Sub-D

A 3-row / 4-row pin arrangement with reduced pin

diameter makes this possible.

High Density Pins, Male and Female.

As a comparison, a Standard Sub-D Pin is

shown on the left.

Air Side Connector. The connector is solder

type. It comes with a thumb screw housing.

List of how many feedthroughs of one shell size will fit to a

given CF flange size.

The Allectra 26 pin High Density Sub-D

feedtrhough fits on a DN40CF Flange.

1.22
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HIGH DENSITY SUB-D

High Density Sub-D Feedthoughs

on CF Flanges / Ceramic Connectors /

Weldables

Here the most common assemblies of High Density

feedthroughs on CF flanges are listed.

Combinations with other feedthroughs are available!

Sub-D Feedthroughs on CF Flanges,

HIGH DENSITY

SIZE NO. OF PINS PART NUMBER

40CF 26 210-HD26-C40

63CF 44 210-HD44-C63

63CF 78 210-HD78-C63

100CF 78 210-HD78-C100

63CF 2x26 (52) 210-HD26-C63-2

63CF 3x26 (78) 210-HD26-C63-3

63CF 2x44 (88) 210-HD44-C63-2

100CF 2x78 (156) 210-HD78-C100-2

Please ask for a quote for other combinations!

Weldable Sub-D Feedthroughs

HIGH DENSITY

SIZE NO. OF PINS PART NUMBER

WELD 26 218-HD26-SS

WELD 44 218-HD44-SS

WELD 78 218-HD78-SS

Sub-D High Density

CERAMIC CONNECTORS, VACUUM SIDE

TYPE NO. OF PINS PART NUMBER

UHV Ceramic 26 211-FS26H-UHV

UHV Ceramic 44 211-FS44H-UHV

UHV Ceramic 78 211-FS78H-UHV

26 / 44 / 78 off Crimp pins are included!

Please note: Welding Sub-D Feedthroughs requires

care and experience! Damage to the

feedthroughs during welding is not covered by

the warranty. We are happy to offer complete

assemblies at competitive prices.

Compliance DIN 41652 part 2 , MIL-C-24308

Pin-ø 0.7 mm

Pin material Gold plated NiFe

Seal Glass Ceramic

Flange Stainless Steel 316L

Test Voltage 500V DC

Max. Current 3A per pin

Cont. Current 1.5A, all pins loaded

Temp. -200°C to 230°C

Leak rate <5x10-10 mbar-l/s He

General Specifications HIGH DENSITY SUB-D

PEEK connectors are listed on page 1.25

1.23
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HIGH DENSITY SUB-D

High Density Sub-D Feedthoughs

on KF and ISO Flanges

Here the most common assemblies of High Density

feedthroughs on CF flanges are listed.

Combinations with other feedthroughs are available!

Compliance DIN 41652 part 2 , MIL-C-24308

Pin-ø 0.7 mm

Pin material Gold plated NiFe

Seal Glass Ceramic

Flange Stainless Steel 316L

Test Voltage 500V DC

Max. Current 3A per pin

Cont. Current 1.5A, all pins loaded

Temp. -200°C to 230°C

Leak rate <5x10-10 mbar-l/s He

General Specifications HIGH DENSITY SUB-D Sub-D Feedthroughs on KF / ISO-K Flanges,

HIGH DENSITY

SIZE NO. OF PINS PART NUMBER

40KF 26 210-HD26-K40

50KF 26 210-HD26-K50

ISO-K63 44 210-HD44-ISO63

ISO-K63 78 210-HD78-ISO63

ISO-K63 2x44 (88) 210-HD44-ISO63-2

ISO-K100 2x78 (156) 210-HD78-ISO100-2

Sub-D HIGH DENSITY

Gender Changers for Air side

TYPE NO.OFPINS PARTNUMBER

Female-Female 26 211-HD26-ADR

Female-Female 44 211-HD44-ADR

Female-Female 78 211-HD78-ADR

Why is there no version with 15 pins

and with 68 pins?

The design of the Standard 15-pin Sub D of Allectra fits to

a DN40CF, so there is no significant space saving by using

a High Density version.

The 68 pin version would be bigger than the 78 pin version

(3 row/ 4 row design).

Nevhertheless, if you have a reasonable demand for

these sizes, Allectra can produce these types.

-1.24 -
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HIGH DENSITY SUB-D

Sub-D High Density

CONNECTORS AIR SIDE

TYPE NO. OF PINS PART NUMBER

AIR 26 211-FS26H-AIR

AIR 44 211-FS44H-AIR

AIR 78 211-FS78H-AIR

Sub-D High Density

CRIMP PINS

TYPE NO. OF PINS PART NUMBER

FEMALE 10 212-PINFHD-10

FEMALE 26 212-PINFHD-26

FEMALE 44 212-PINFHD-44

MALE 10 212-PINMHD-10

MALE 26 212-PINMHD-26

MALE 44 212-PINMHD-44

For 78 pins please use 3x26 pin packages

HD vacuum connectors include already crimp pins

Non-magnetic female pins are available as well,

add "-NM" to the part number

Sub-D High Density

CONNECTORS, VACUUM SIDE

TYPE NO. OF PINS PART NUMBER

HV/ UHV 26 211-FS26H-PK

HV/ UHV 44 211-FS44H-PK

HV/ UHV 78 211-FS78H-PK

26 / 44 / 78 off Crimp pins are included!

Important: The versions with 26 and 44 pin are

not symmetric on air and vacuum side. By

this, the vacuum side connectors will not fit to

the air side and vice versa. Allectra offers

also UHV compatible connectors for the air

side for speial applications! (Please contact

sales office for a quote)

Sub-D High Density MALE

CONNECTORS, VACUUM SIDE

TYPE NO. OF PINS PART NUMBER

HV/ UHV 26 211-MS26H-PK

HV/ UHV 44 211-MS44H-PK

HV/ UHV 78 211-MS78H-PK

Please note: These versions fit to the vacuum side connectors

listed above.

Contact sales office for versions fitting to the air side of our

feedthroughs for special applications.

26 / 44 / 78 off Crimp pins are included!

High Density Sub-D

Connectors for vacuum and air side

For all sizes, fitting vacuum side connectors made from PEEK

or Ceramic (page 1.23) are offered. Aluminium housings

with strain relief are available.

Pin-ø 0.7 mm

Cable diameter 0.25 - 0.8 mm max (AWG22)

Material phosphor bronze (female)

Cu-Alloy (male)

Contact finish hard gold-plated over nickel

non-magnetic versions on request

General Specifications HIGH DENSITY PINS

- 1.25 -
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POWER SUB-D

Combination Sub-D:

Power, Coaxial and Standard Pin

Feedthroughs

Combination Feedthroughs offer High Power Pins or Coaxial

Pins (see page 1.24) in the shell size of Sub-D.

Also combinations with standard pins are available.

The Power Pins are ideal for heater applications.

Compliance DIN 41652, MIL-C-24308

Power Pin-ø 3.6 mm

Standard Pin-ø 1.0 mm

Pin material Gold plated NiFe

Seal Glass Ceramic

Flange Stainless Steel

Test Voltage 500V DC

Max. Current Power Pin: 20A continuous

Max Current Standard Pin: 3A

Temp. -200°C to 230°C

Leak rate <5x10-10 mbar-l/s He

General Specifications COMBINATION

POWER SUB-D
Sub-D Feedthroughs on CF Flanges,

POWER and MIXEED POWER

SIZE NO. OF PINS PART NUMBER

40CF 2P+5S 210-X15-2P5-C40

40CF 3P 210-X15-3P-C40

63CF 5P 210-X15-5P-C63

63CF 2x 2P+5S 210-X15-2P5-C63-2

63CF 2x 3P (6P) 210-X15-3P-C63-2

63CF 2x 5P (10P) 210-X15-5P-C63-2

P: Power pin, S: Standard pin

Sub-D Feedthroughs on KF and ISO-K Flanges,

POWER and MIXEED POWER

SIZE NO. OF PINS PART NUMBER

40KF 2P+5S 210-X15-2P5-K40

40KF 3P 210-X15-3P-K40

63ISO-K 5P 210-X15-5P-ISO63

63ISO-K 2x 2P+5S 210-X15-2P5-ISO63-2

63ISO-K 2x 3P (6P) 210-X15-3P-ISO63-2

63ISO-K 2x 5P (10P) 210-X15-5P-ISO63-2

C: Coaxial pin, S: Standard pin

1.26
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POWER SUB-D

HIGH POWER

Vacuum side Connectors

TYPE NO. OF PINS PART NUMBER

HV* 2P/C +5 211-FX15-2X5-HV

HV 3P/C 211-FX15-3X-HV

HV 5P/C 211-FX25-5X-HV

UHV* 2P/C +5 211-FX15-2X5-PK

UHV 3P/C 211-FX15-3X-PK

UHV 5P/C 211-FX25-5X-PK

HV Male 2P/C +5 211-MX15-2X5-HV

HV Male 3P/C 211-MX15-3X-HV

HV Male 5P/C 211-MX25-5X-HV

UHV Male 2P/C +5 211-MX15-2X5-PK

UHV Male 3P/C 211-MX15-3X-PK

UHV Male 5P/C 211-MX25-5X-PK

*) Vacuum connectors include 5 off standard crimp pins

Please order the requried power or coacial pins separately

HIGH POWER

Air side Connectors

TYPE NO. OF PINS PART NUMBER

AIR 2P/C +5S 211-FX15-2x5-AIR

AIR 2P/C 211-FX15-3X-AIR

AIR 5P/C 211-FX25-5X-AIR

AIR Male 2P/C +5 211-MX15-2X5-AIR

AIR Male 3P/C 211-FX15-3X-AIR

AIR Male 5P/C 211-FX25-5X-AIR

*) Vacuum connectors include 5 off crimp pins

P: Power pins, C: Coaxial pins

HIGH POWER

Pins (female and Male)

TYPE NO. OF PINS PART NUMBER

Power Female 1 off 212-POWER-F

Power Male 1 off 212-POWER-M

The air and vacuum side connectors

accept power contacts as well as co-axial

ones. Please order the desired pins

separately and insert them into the

connector.

The Standard 1mm pins are included with

the connectors.

Power Pins

Left: Male, Right: Female

The female versions fit to the F/T.

The Power connectors use the same pins on air

and vacuum side.

Power Pin-ø 3.6 mm

Pin material Gold plated

Max. Current 20A

Max. cable ø 2.0mm

Temp. 200°C to 230°C

Recommemded cables:

311-KAPM-200 (flexible)

311-KAP-180 (massive Cu)

General Specifications Power Pins

Combination Sub-D:

Connectors and crimp pins

UHV connectors made out of PEEK as well as HV connetors

are offerd for combination Sub-D feedtrhoughs.

High power and coaxial types use the same connetor sizes.
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Combination Sub-D:

Coaxial Versions

Coaxial Mixed Sub.D feedtrhoughs are a good choice,

if a floating shield coaxial connection is required, but

the impedance is not an issue.

Up to 5 floating shield coaxials are offered in one

feedthrough in the shell size of a standard 25-way Sub-D

COAX SUB-D

Compliance DIN 41652, MIL-C-24308

Coaxial Pin Floating shield

Standard Pin-ø 1.0 mm

Pin material Gold plated NiFe

Seal Glass Ceramic

Flange Stainless Steel

Test Voltage 500V DC

Impedance Coax not constant

Temp. -200°C to 220°C

Leak rate <5x10-10 mbar-l/s He

General Specifications

COMBINATION COAXIAL SUB-D
Sub-D Feedthroughs on CF Flanges,

POWER and MIXEED POWER

SIZE NO. OF PINS PART NUMBER

40CF 2C+3S 210-X15-2C3-C40

40CF 3C 210-X15-3C-C40

63CF 5C 210-X15-5C-C63

63CF 2x 2C+5S 210-X15-2C3-C63-2

63CF 2x 3C (6C) 210-X15-3C-C63-2

63CF 2x 5C (10C) 210-X15-5C-C63-2

C: Coaxial pin, S: Standard pin

Sub-D Feedthroughs on KF and ISO-K Flanges,

POWER and MIXEED POWER

SIZE NO. OF PINS PART NUMBER

40KF 2C+5S 210-X15-2C3-K40

40KF 3C 210-X15-3C-K40

63ISO-K 5C 210-X15-5C-ISO63

63ISO-K 2x24C+5S 210-X15-2C3-ISO63-2

63ISO-K 2x 3C (6C) 210-X15-3C-ISO63-2

63ISO-K 2x 5C (10C) 210-X15-5C-ISO63-2

C: Coaxial pin, S: Standard pin

Please note: The 5-pin power and coaxial

feedthroughs are not symmetrical, BUT you

can turn an air side connector by 180° to fit

on the vacuum side. The housings are

made to accept this. Please mind, that the

pin numbering shown on the connectors is

no longer valid in this case.
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COAX SUB-D

COAXIAL SUB-D

Vacuum side Connectors

TYPE NO. OF PINS PART NUMBER

HV* 2P/C +5 211-FX15-2X5-HV

HV 3P/C 211-FX15-3X-HV

HV 5P/C 211-FX25-5X-HV

UHV* 2P/C +5 211-FX15-2X5-PK

UHV 3P/C 211-FX15-3X-PK

UHV 5P/C 211-FX25-5X-PK

HV Male 2P/C +5 211-MX15-2X5-HV

HV Male 3P/C 211-MX15-3X-HV

HV Male 5P/C 211-MX25-5X-HV

UHV Male 2P/C +5 211-MX15-2X5-PK

UHV Male 3P/C 211-MX15-3X-PK

UHV Male 5P/C 211-MX25-5X-PK

*) Vacuum connectors include 5 off standard crimp pins

Please order the requried power or coacial pins separately

COAXIAL SUB-D

Air side Connectors

TYPE NO. OF PINS PART NUMBER

AIR 2P/C +5S 211-FX15-2x5-AIR

AIR 2P/C 211-FX15-3X-AIR

AIR 5P/C 211-FX25-5X-AIR

AIR Male 2P/C +5 211-MX15-2X5-AIR

AIR Male 3P/C 211-FX15-3X-AIR

AIR Male 5P/C 211-FX25-5X-AIR

*) Vacuum connectors include 5 off crimp pins

COAXIAL SUB-D

Pins (female and Male)

TYPE NO. OF PINS PART NUMBER

Coaxial Female 1 off 212-COAX-F

Coaxil Male 1 off 212-COAX-M

The air and vacuum side connectors

accept power contacts as well as co-axial

ones. Please order the desired pins

separately and insert them into the

connector.

The Standard 1mm pins are included with

the connectors.

Centre Pin- 1 mm

Pin material Gold plated

Max. Current 3A

Impedance not constant

Temp. -40°C to 120°C (HV housings)

-200°C to 230°C UPEEK housings)

Recommemded coaxial cables:

311-KAP50

311-KAP50-RAD

General Specifications Coaxial Pins

Combination Sub-D:

Coaxial connectors and pins

UHV connectors made out of PEEK as well as HV connetors

are offerd for combination Sub-D feedtrhoughs.

High power and coaxial types use the same connetor sizes.

Actually 3 types are offered:

- 2x Coax or Power pins + 5x 1mm pins

- 3x Coax or Power pins

- 5x Coax or Power pins

HIGH VOLTAGE PINS

fitting to MIXED connectors (female and Male)

TYPE NO. OF PINS PART NUMBER

HV Female 1 off 212-HV-F

HVl Male 1 off 212-HV-M

High Voltage pins can be used for in-vacuum

connections either on its own or with Mixed male and

female connectors. The in-vacuum voltage rating is

5KV DC. Test voltage 10KV in vacuum. Air side use max.

2.7KV DC

A feedthrough for these pins is NOT available.
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READY MADE CABLES SUB-D

Sub-D ready made In-Vacuum Cables

Allectra offers a full range of vacuum cables including both

standard types and cables made to customers'

specitications. The standard cable lengths is 0.5 m.

Any desired length available.

Please note that only cables with one connector are listed

here. The other end is left open.

All other types are available on request.

Vacuum HV or UHV

Socket type PEEK, Ceramic or HV

Construction Kapton Ribbon Cable/ PTFE

Current 3A max / 5A max for High Current

Voltage 500V DC

Temp. Defined by connectors

Specifications Standard In-Vacuum Cables

In-Vacuum KAPTON Ribbon Cable for Sub-D

HV Socket to open end, 500mm long

VACUUM No. OF PINS PART NUMBER

HV 9 380-D09FXHR-500

HV 15 380-D15FXHR-500

HV 25 380-D25FXHR-500

HV 37 380-D37FXHR-500

HV 50 380-D50FXHR-500

In-Vacuum KAPTON Ribbon Cable for Sub-D

PEEK Socket to open end, 500mm long

VACUUM No. OF PINS PART NUMBER

UHV / HV 9 380-D09FXPR-500

UHV / HV 15 380-D15FXPR-500

UHV / HV 25 380-D25FXPR-500

UHV / HV 37 380-D37FXPR-500

UHV / HV 50 380-D50FXPR-500

Custom made HV-Cable with one "Small"

connector, housings and complete shielding.

Please ask for a quote for your special

application.

Please supply us with your requirements for

custom cables:

Type of connectors, cable, with or

without housing, shielding, length ....

An example of a custom cable is shown

below. One connector is made completely

according customer specification.

In-vacuum PTFE Ribbon Cable for Sub-D

HV Socket to open end, 500mm long

VACUUM No OF WIRES PART NUMBER

HV (PTFE) 9 380-D09FXHPT-500

HV(PTFE) 15 380-D15FXHPT-500

HV(PTFE) 25 380-D25FXHPT-500

HV(PTFE) 37 380-D37FXHPT-500

HV(PTFE) 50 380-D50FXHPT-500
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Top: 26 pin HD connector with housing and 26way

ribbon cable

Botton: Special BNC to single wires cable

READY MADE CABLES SUB-D

In-Vacuum High Density KAPTON Ribbon Cables

UHV PEEK Socket to open end, 500mm long

VACUUM No. OF PINS PART NUMBER

UHV PEEK 26 380-HD26FXUR-500

UHV PEEK 44 380-HD44FXUR-500

UHV PPEK 78 380-HD78FXUR-500

Sub-D ready made In-Vacuum Cables

High Density

For High density Sub-D cables, mainly ribbon cable is used.

With 4, 10, 15 and 26 way ribbon cables all the sizes can be

covered.

We use as well other cables out of our wide cable section

according your requirements.

Cable types, Allectra can offer:

- female to open end

- male to open end

- female to male

- female to female (straight or cross over)

- male to male (straight or cross over)

- Y-cables and other adapter cables

for example from. 25 pin to 3x 9 pin connectors

Most versions can be made with shields for signal

protection

High current Sub-D cables

If required, various cables can be used on one

connector

Alllectra recommends the use of a housing for better

handling and strain rellif of the cables.

Please ask for a quote for custom lenght

cables, cables with connectors on both

sides and other modifications.

Adapter cables form Standard-Density Sub-

D to High Density versions are available on

request.

How the part code describes the product:

380: Ready made cable group

HD: High Density connectors

26/44/78: Number of pins

F: One female connector

X: Open end

H /P: High vac or Peek connectors

R: Ribbon cable, Kapton insulated

500: Length in mm
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High Quality crimp tools for stamped thermocouple pins,

with positioners.

Top: 214-CTOOL-TC-HQ with 3 crimp positions

Bottom: 214-CTOOL-TC-HQ2 with 2 crimp positions.

Crimp results are similar for both tools

TOOLS

Pin Insertion and Removal Tool

for Standard, HD and Power / Coax Pins

TYPE USE FOR PART NUMBER

Sub-D Standard HV 214-CRIMPINS

Sub-D Std "BLACK" HV 214-CRIMPINS-PRO-V2

Sub-D High Density HV 214-CRIMPINS-HD

Power/Coax HV/UHV 214-EXT-POWER

For UHV connectors, only the 214-EXT-POWER tool is required

Tools for Sub-D cable manufacturing

Here the various tools are listed together:

- Cable stripping tools

- Crimp toos

- Pin insertion and removal tools

Additiional useful components are offered in Section 3

Crimp Tools

for Sub-D Pins Standard and Thermocouple

TYPE PART NUMBER

Circular 214-CTOOL

Sub-D Standard 214-CTOOL-SUB-D

Sub-D High Quality 214-CTOOL-HQ

Thermocuople Std 214-CTOOL-TC

Thermocouple HQ 214-CTOOL-TC-HQ

Thermocouple HQ 214-CTOOL-TC-HQ2

214-CTOOL, for thin wall turned pins

214-CTOOL-SUB-D, for standard Sub-D pins, with

positioner

214-CTOOL-SUB-D-HQ, adjustable crimp tool, with

positioner

Simple low cost crimp

tool for thermocouple

pins.

tCable stripper

for sizes up to 1mm ø

DIAMETER PART NUMBER

0.12 -0.4mm 321-STRIP04

0,3 - 1.0mm 321-STRIP10

321-STRIP10. Both types have 6 settings for

wire sizes

214-CRIMPINS-PRO-V2

used for HD housings type

V2

Various Pin Removal toos:

214-CRIMPINS

214-EXT-POWER

for POWER and COAX pins

1.32
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@hfWV\]YW ]X[h\[YdWV

?S]Lq JlKhhrcXTUS]êWUSVWV[pfWUs
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���$��5��������x$�7���
}%	7}7�{#��

	.���&33�%$&³��)����$��5���(�#�$.&����

:><=C¬EE AMQ>CA ?;BC<DEF>B

<<> AMQ>C<:́ JKRLM<LF<M

ROOhh I PwOLF<MLE®LROO

IOOOhh I PwOLF<MLE®LIOOO

ROOhh J PwOLF<MLEELROO

IOOOhh J PwOLF<MLEELIOOO

µ̄¶ ·ªª̧ ¤© ¹
· ¡��ºµ¶¤»¼½¾¦§ª¿�̈
�̄ �À

Á©ª¡��Â¾���¢£¤ ©̄
°±¤²²� ̄ «�À

¢£¤Ã ·ªª̧ ¿¾��
·©̄ �̄·¦©̈½¾¦§ÄÅÆ§̧
Ç È¦©̄ É¤ ¡��

@oM®Y\n̂WUcS[US]êWUSVWV
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DQÊ _ZÌ\̂ŴY[T\lYXh
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qiiijj hik lminò cǹ`nqiiino
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`}��u�ut�ô��̀ �̂wt���


!�#���#���"+��,S�º
��#�����

_j�w�{x�w hik

d{�{�}t{x�w �����j

`{tw�}{v a]�Z�}wvw�t�}��urtw�~v{x�

b{j�}xy i���~�j � q\ �̂

��{~vw� q�h�~�j �qi\ �̂

���h�~�j�qm\ �̂

dr��wxt i�hc�bd�

]wj�� n�ii�dtu��i�d
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_ẍ d@MH©AIIERBDAWRHZ
zV̈ Cm©AIIERBDAWRHZ
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oCGn < Ri=e9:;R=

<pbB < Ri=e9:;R=eb<p

{=bB < Ri=e9:;R=eb{=

{=bB R Ri=e9:;R=eb{=eR
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JjU� \ Yj\LJcSSĤL\LUJj
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U=OF[>;EE;_�C>C_FO[_<�[R<C[��B;_�CO=W[_EC�=COF

��2��"*�� �(/&3*�(�

�(/&3*�(���+��

��ed�] amdS aelVd?Q�]l

g]�� J YjJLJcdmĤ
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JjU� Y Yj\LJcdmĤLYLUJj
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X� _T�\̂ÛaWT\haZd

#��

!#��!



���
��
��

���
��
��

���
��
��

����	
���������������

��
�
�
�
�
�
�

�
�
�
�
�
�
� 

�
!

�
"#�
 

$
%��
�
"�
#

�
&

�
'
�
(
")
� 

�(
�
*
%�
# 

�
+

	��
��

�
�
�'
,
�
��

�
-
�


�
�
�'
,
�
��

�
�
�


�
�
�'
,
�
��

�
.

/
�)
*
�
  

�
)
0
"�)
#

1

�
�
#2
�
 

3
�
%�
,
(
)
�" 

%�
�
�)
(
"%*

!
�
�
�
#�
 

�**�  )�%� 

�
��
�
��
)
�

*
)
4
(
#�

&
/
)
,
�
�

�%5�
�)#"�5�

+
�
)
�
6

��

-
�
�
7
8
	�

��

�

�4
�
�8

9
�
)
"%)
0

�
�0%(4#�"%)0

�4#"%�,�:��'"��)45� ,%"����%�*4#��
�)*;�" 

<=>?@ABCDEFGHIJK?LMBBNHO>CFAOPKIHOQRSTUC>VR

=WXPXB>YI@

<EZ[I>\FG?>Z\>BKJ]@ZC\̂BHPI@\GFNBN

<EZPC\̂BHP\CWXGLKIHOE_̀J[JaRQa

<bCFcGBZINBNCXHIC@C@>BdFBPH

eeefgghijklmnkophihqrsktkkulnohqvnwx gkieyeeeeeeezo{prwx|}vk~e�~eeeee

�?\FFW ����GB?̂ >?HB�a�QRJQRWc?>GSP�

E?HB>I?GP ZZ�[B>?WI\

=I>PINBZC\̂BH EZ[I>\FG?>I@\GFNBN

�BWX� JTRR�[HCVaR�[�KIHOCFH\C@@��

�GB\H>I\?G �RR�b[�QR=WXW?�XB>YI@

YI@J� Q�VWW=GFWBG

[>IWXP FPBU�RJ[�_EYJQ�USU�RJ[��[JQ�V

�(�*%�%*�"%)0���.��( 3..�)#" 3..��.��4#"%�,�:&")+��#4��#�)0'���&��

%0*#4'� ���%�*4#���%��%'��)*;�"

M̀=��� Y_�̀����� Y_�Z Y=����E���

Q�[M ���a V TTQJQR=̀�RRJVJ[Q�

Q�[M ���a � TTQJQR=̀�RRJ�J[Q�

VR[M �� � TTQJQR=̀�RRJ�J[VR

Q�[M ���a QR TTQJQR=̀�RRJQRJ[Q�

VR[M �� QR TTQJQR=̀�RRJQRJ[VR

VR[M �� TR TTQJQR=̀�RRJTRJ[VR

VR[M aT Ua TTQJQR=̀�RRJUaJ[VR

Q��M ���a V TTQJQR=̀�RRJVJ�Q�

Q��M ���a � TTQJQR=̀�RRJ�J�Q�

Q��M ���a QR TTQJQR=̀�RRJQRJ�Q�

VR�M �� TR TTQJQR=̀�RRJTRJ�VR

VR�M aQ Ua TTQJQR=̀�RRJUaJ�VR

�CHB�?GGEZHLXBP?>B?GPC?�?IG?cGBNCFcGBPINBN

�CHB�?�?IG?cGB?PKBGN?cGBPHCC>NB>

3..�&.��4#"%�,�:-�&�)#:�'�04��)0'�+�!��

%0*#4'� ���%�*4#���%��%'��)*;�"

3..�-+��4#"%�,�:-")1�)((���)0'�-�&��

%0*#4'� ���%�*4#���%��%'��)*;�"

M̀=��� Y_�Z Y=����E���

VR[M T TTQJVRE]�RRJTJ[VR

VR[M V TTQJVRE]�RRJVJ[VR

VR�M T TTQJVRE]�RRJTJ�VR

VR�M V TTQJVRE]�RRJVJ�VR

�CHB�?�?IG?cGB?PKBGN?cGBPHCC>NB>

�CHB�?GPC?�?IG?cGBKIHO�I\̂BG�Ta=�\C@NF\HC>P

M̀=��� Y_�Z Y=����E���

VR[M T TTQJTU[��RRJTJ[VR

VR[M U TTQJTU[��RRJUJ[VR

VR[M V TTQJTU[��RRJVJ[VR

VR[M a TTQJTU[��RRJaJ[VR

VR[M � TTQJTU[��RRJ�J[VR

VR[M � TTQJTU[��RRJ�J[VR

�CHB�?GPC?�?IG?cGBKIHO�I\̂BG�Qa=�\C@NF\HC>P

�?\FFW ����GB?̂ >?HB�a�QRJQRWc?>GSP�

E?HB>I?GP ZZ�[B>?WI\

=I>PINBZC\̂BH EZ[I>\FG?>I@\GFNBN

�BWX� JTRR�[HCVaR�[�KIHOCFH\C@@��

�GB\H>I\?G �RR�b[�VR=WXW?�XB>YI@

YI@J� U��WW ECGLcNB@FW

YFPOJC@P FPBU�RJYY]JV

�(�*%�%*�"%)0��&.��( 3..�)#" 

�?\FFW ����GB?̂ >?HB�a�QRJQRWc?>GSP�

E?HB>I?GP ZZ�[B>?WI\

=I>PINBZC\̂BH EZ[I>\FG?>I@\GFNBN

�BWX� JTRR�[HCVaR�[�KIHOCFH\C@@��

�GB\H>I\?G �RR�b[�TU=WXPW?�XB>YI@

YI@J� T�VWW [CXXB>

[>IWXP FPBU�RJ[�_EYJT�V

�(�*%�%*�"%)0��-+��( 3..�)#" 

������ ¡¢�¢£¤¥¡¦§�̈ ¡�¦�¦£©ª«¬
®� � �̄̈ ¡�¦ °̈�°̄°¡�°����¦�̈±�� 

²²³¤£©́ µ¶©©¤£¤ª£©

b�� _@DC·?GGB\H>?�\CW
��� F̂·?GGB\H>?�\CW
M� D>·?GGB\H>?�\CW

&�!

�&�!�



���
��
��

����	
��������

��
�
�
�
�
�
�

�
�
�
�
�
�
��

�
�

�
��
�
�

 
!�


�
��
�

�
"

�
#
�
$
�%
��

�$
�
&
!�
��

�
'

(�

��

�
�
�#
)
�
��

�
�
�
*

�
�
�#
)
�
��

�
�
�
*

�
�
�#
)
�
��

�
+

,
�%
&
�
��

�
%
-
��
%
�

.

�
�
�/
�
�

0
�
!�
)
$
%
��
�

*!
�
�
�%
$
�!&

�
�
�
�
��
�

�&
&�
��
%�
!�
�

�
��
�
��
%
�

&
%
1
$
��

"
,
%
)
�
�

�!
2�
�%
���
2�

'
�
%
�
3

*�
�

�
�


4
5
(6

*�
�

�

�1
�
�5

7


%
�!%
-



�-
!$
1�
��
!%
-

8889:;;<=>?@ABC<DEFGHI=?@J8KJ888LMN@<OD?NPA;M=?@9@@QMN<A:?NGHI=?@J8R888

�!2�/%���2�����)!��
�&!�&1����%&S���

TUVWXYZ[\]̂Y_ [̀abWYZcdab̂efWghZZib_V[dY_jf̂b_

klmUnojoZVp̂X

Tcqr̂VsdaWVqsVZfetXq[suZbĵXsadiZi\[Vb_ZÛVq̂iZ
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�Zjbè[abWYZ y��̀ �r

rdVVZXb klmUnW�oZVôX
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v�bi L UrJ_MLJasLMK

Lr\N L UrJ_MLJasLMK_\Lr

WM\N U UrJ_MLJasLMK_U_\WM

WM\N W UrJ_MLJasLMK_W_\WM

FIQPPX D̂F

Z@;_̀ UVWXX

Z@;XIH<O@IG \PYa@BO]]

:@OQIRG< D@AEFBGHIA<[B=<OSGBT<UVWX

b<IcOIH< dJeLM_LMXRIOGf?

g<X[V _UMMh\HBWJMh\=@HEBPHQIRG<

g<?H_FBGHIA< LMKFi\

g<?H_j<?@?H@T@Hk lLSmn[@;?HBAOBP;>o

\POO<;H \PpUJ:XIe[<O[@;

a@pLJ:XIe[<O[@;

]]pL:XIe[<O[@;

\B;;<QHBO? qrM_\jstZ_UVWfqrM_ZZu_UVW

v<G>_̀ LLXX

��/����(&�)!w!)��!'/,��"�,�x���y��((z���

i�p s;CB�IGG<QHOIVQBX
K̂p Pc�IGG<QHOIVQBX
Np CO�IGG<QHOIVQBX

$�0

"$�0"



���
��
��

���
��
��

���
��
��

���
��
��

����	
��������������

��
�
�
�
�
�
�

�
�
�
�
�
�
��

�
 

!
"#
�
�

$
%&
'
�
"�
#

�
�

!
(
�
)
"*
��

+)
�
,
%�
#�

�
-

.+
�
&�

�
�
�(
/
�
��

�
�
�
0

�
�
�(
/
�
��

�
�
�
0

�
�
�(
/
�
��

�
�

�
�*
,
�
��

�
*
1
"�
*
#

2

�
�
#3
�
�

4
�
%�
/
)
*
�"
�

0%
�
�
�*
)
"%,

 
�
�
�
#�
�

!,
,�
��
*�
%�
�

�
��
�
��
*
&

,
*
5
)
#�

�
�
*
/
�
�

�%
6�
�*
#"�
6�

-
�
*
�
7

0�
�

�
�
'
8
9
.�

0�
�

�

+5
�
&9

:
'
*
"%*
1

'
�1
%)
5#
�"
%*
1

;<=>>? @A;

BCDEF GHI??

BCD?<JKLC<M N>OPCQLRR

SCL=<TMK ACUV;QMJ<UKWQXKLYMQZKGHI?

[K<\L<JK ]̂ _̀ aÈa?T<LMbc
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IaN� I Gq̂Eà P̂rGafEIENIa

�����*/��
#*3�0��("��*56���+"�%1#���+"�,*1(��!

%1,#5(������!%��%(�,��#�

�[SPY� BrPR BShdP@s��h

u�[g ` Gq̂EaàRRGaf
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IaN� G Gq̂EaàRRGafEGENIa

IaN� I Gq̂EaàRRGafEIENIa
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+)�,%v%,�"%*1����/%"�,��#�

���� ��¡¢� £�¤�¡¤ 

����  ¥¦¦� £�¡¤ 

¤ £§ ©̈©ª«¬®̄ °¬
±²«¬¡³́ µ©

!%��%(�,��#�

v*��*/��
#*3�0��("�*56��

[�PYdA ;t[dSY� BShdP@s��h

GHI? f̂; Gq̂ENS�Êf
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&��0

%&��0%



���
��
��

���
��
��

���
��
��

���
��
��

��
�
�
	


�
�

�
�

�
�
�
��

�
�

�
��

�

�
��
�
�
�
�

�
�

�
�

�
��
��

��
�
 
�
��

�
!

"�
#
�$

�

��
%

��

�
&
$
'

�

��
%

��

�
�
�
'

�

��
%

��

�
(

)
��
 
�
��

�
�
*
��
�
�

+

�

�,
�
�

-
�
��
%
�
�
��
�

'�
�
�
��
�
�� 

�
�

�
��
�

� 
 �
��
��
��
�

�
.�
�
��
�
�

 
�
/
�
��

�
)
�
%
�
�

��
0�
��
��
0�

!
�
�

1

'	
.

&
�
�
2
3
"4

'	
.

�

�/
�
�3

5
�
�
���
*

�
*
��
/�
�
��
*

666789:;<=>?<@ABC<D>EFGH6IH66666666

JKLM NKOJ NPQROSTUMQ

VWUXYR Z [[V\]]̂X_RV̀a\Z\UN

JKLM NKOJ NPQROSTUMQ

VWUXYR [ [bc\Vd_SV̀\[\UN

VWUXYR c [bc\Vd_SV̀\c\UN

VWUXYR Z [bc\Vd_SV̀\Z\UN

PefghihjehkelmjnoJnhjpelffJnllenqklhprOjstleuvPwsgprqsngxf

!$�&�(��������'�������/0������� �*�/ ���

�* �/�����*�, //����� ����*0*/��

JKLM NKOJ NPQROSTUMQ

VWUXYR V [bV\VyZ_Sd̀\UN

�(((�z����������������'�������/0�

�* �/���, //����� ����*0� ��%

JKLM NKOJ NPQROSTUMQ

VWUXYR V [bV\V]]]{_\UN

Jll|h}l [̂~gxihsqq�Jjrl_xj�|f

����)4�.�'��3.��#
���

�������'�������/0��

Uhfl|ehnl�llrnoxgq}ofhxlrlfj}plrng~jnnoxgq}oh

V�u[̂�c��wogelhprflhek�sg�|xlffjp}hpX\Qjp}

klnmllp[pqnf�

P||ejshnjgpf~gxnolfl�llrnoxgq}ofjpseqrl�j}oahsqq�

_ghnlxf�Thp�g~gqx�llrnoxgq}ofshpklfq||ejlrhf

Uhfl|ehnln�|lf�Rojf|h}lfogmfhflelsnjgpg~nogflmojso

hxlhihjehkel�

ahsqq� �j}oahsqq�

Thnlxjhef JJ�_lxh�js�ajngpXxjp}

Jlhe V�u[̂�c��wUgenn�|l

Nehnlnojstplff d[���h�

Njpf ZXsnhe|hnnlxp

Melsnxjshe V̀a P̂�|f|lxNjp

_gpplsngxf Pjxhprahsqq�Xsnhejpseqrlr

��*������ ��� ���*#�.�4���� �$�+%�'�������/0����*��������� �*�/ ���

�* �/������*�� //�# ����**� ����

�$�&(��������'�������/0������� �*����!��

'����������%������&����������
ahsqq� �j}oahsqq�

Thnlxjhef JnhjpelffJnlle�ajngpXxjp}

Melsnxjshe V̀ a�_Th�sqxxlpnhfklegm

Jlhe VWu[̂�c��wkhfl|ehnlkgen

Nehnlnojstplff d[���h�

Njp�hnlxjhe V�d�� _quOjgxJJg|njgpw

Th��_qxxlpn _q[]P

OjvP

JJVP

_xj�|f db]\_QKTN\V�d

Zmh��llrnoxgq}oohfg|njgphee�JJnqklgxOj

sgprqsngxf

��� ��� ���*�$�&(��������'�������/0�

ahsqq� �j}oahsqq�

Jlhe VWu[̂�c��wkhfl|ehnlkgen

Nehnlnojstplff d[���h�

Njp _qud�Z\Vbnoxlhrkgnofjrlfw

�y�b��

Melsnxjshe d̀a�[̂]P

��� ��� ���*&�(��)'�������/0�

��� ��� ���*�(((��)'�������/0�

ahsqq� �j}oahsqq�

Jlhe VWu[̂�c��wkhfl|ehnlkgen

Nehnlnojstplff d[���h�

Njp {hnlx_ggelr_g||lx

Melsnxjshe ]̂a�V]]]P

�M� Kp~g�heelsnxh�sg�
S̀� qt�heelsnxh�sg�
�� ~x�heelsnxh�sg�

����

������

���������������

����� ¡�������

�����¢¢¢£����



���
��
��

���
��
��

����	
������

��
�
�
�
�
�
�

�
�
�
�
�
�
��

�
�

�
���
�

�
��	
�
��
�

�
 

�
!
�
"
�#
��

"
�
$
��
��

�
%


&
��

�
�
�!
'
�
��

�
(
�
)

�
�
�!
'
�
��

�
�
�
)

�
�
�!
'
�
��

�
*

+
�#
$
�
��

�
#
,
��#
�

-

�
�
�.
�
�

/
�
��
'
"
#
���

)��
�
�#
"
��$

�
�
�
�
��
�

�$$���#����

�
0�
�
��
#
�

$
#
1
"
��

 
+
#
'
�
�

��2�
�#���2�

%
�
#
�
3

)�0

(
�
	
4
5

6

)�0

�

1
�
�5

7
	
#
��#
,

	
�,�"1����#,

��2��#���2���8#2�,�$�,!��$11� ����9�

:;<=>>?@AB;CDBEFB=GHIJFK=H=LMNCO@CM>CLBH

:PFQJRBLCSTBFHCJLHIJF@HBUCVWNCO@CMXCVFJRBL

:N=FRBHCDBHIJF;QHVB<YHJ>=VCJL

XZEZYI@HCLRPBF=<CSEFB=GHVJ[JCLVUJ\=S@@<;QHVB<HUWC>B<=CLV=CLCLR

B>BSVFCS=>CHJ>=VCJL]VWB@HBJI=AB>>JUHCL=MMCVCJLVJVWBEFB=GCHFBSJ<<BLMBMZ

;V=LM̂JIIH_HBB =̀RBabcIJF<J@LVCLRWCRWTJ>V=RBCVB<H=FBH@CV=A>BIJF@HBCL

=CFJFT=S@@<Z_YL=CFVWBd=eC<@<\J>V=RBF=VCLRHWJ@>MABFBM@SBMAQ=I=SVJF

JIfZac

ggghiijklmnjkhopqjmrstuvkwgxxgggggggg

\=S@@< yz\

PBF=<CS {>f|}
NB=GF=VB ~aeb�̂b�<A=F>�H

?B<�Z f̂���PVJ�a��P

?B<�RF=MCBLV fa��<CLd=e

?BHV̂\J>V=RB HBB F̀JM@SV?=A>BH

��,����"�$���$���#,������$����9� ���5���8#2�,�$����9�

01�������%�%(��(� ������-��%�(���

?yE�|� N�XK?z {̀�?XydE��

}�}f�_fZ�c a�Z� f�b̂PÊfZ�
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bA>N?BEIA?H ScEdBE>PAC>XI?@E

bA>HE>XBD eFCHEfgNNPDCIBEIBD?>hFCHE

iE?jI?BE kgdlmhlmN[?IHZP

UENFW hfmmnMBCogmnM
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JKLMN OPQRSQTUV QKSUOWJXRS

YV\[[ Y\ ]̂\_QQc_YV\

YV][[ Y\ ]̂\_QQc_YV]

YVZ[[ Y\ ]̂\_QQc_YVZ

dVb[[ Y\ ]̂\_QQc_dVb

V̂][[ d ]̂\_QQc_̂V]
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JKLMN OPQRSQTUV QKSUOWJXRS

\VZ[[ Y\ ]̂\_̀Sg_\Z_Y\

\VhZ[[ Y\ ]̂\_̀Sg_\h_Y\

YVZ[[ Z ]̂\_̀SMJQ_YV]

dVb[[ Z ]̂\_̀SMJQ_dVb
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JKLMN OPQRSQTUV QKSUOWJXRS

\VhZ[[ Y\ ]̂\_̀SJ_\h_Y\

YVZ[[ Z ]̂\_̀SMJQ_YV]_J

dVb[[ Z ]̂\_̀SMJQ_dVb_J
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NstuvMw=TP;wuv xPy zs{PT=Mtv{

HDL:: M| L} |~I�{�T��HDL�M|�T�

HDL:: MW L} |~I�{�T��HDL�MW�T�

KDK:: MW L} |~I�{�T��KDK�MW�T�

HDI:: MK HI |~I�{�T��HDI�MK

HDI:: M| HI |~I�{�T��HDI�M|

HD�:: MK HI |~I�{�T��HD��MK

HD�:: M| HI |~I�{�T��HD��M|

KDW:: M| HI |~I�{�T��KDW�M|

HDI:: M| HI |~I�u=��HDI

HD�:: M| HI |~I�u=��HD�

KDL:: ML L |~I�u=��KDL
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KBBCD IKJKB@KB:M=<
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bcdef ghie bjfBklmnef

odpEqrp=sttj <Esuv w<u>xjby>=st

zEdpuorp=suwj Et{Et w<u>xjby><p<

?<dpw?rp<stj Et{t= w<u>xjby><pE

<<=dp<otrp=suuj t={t= w<u>xjby>EpE

z?=dpzwrpwswuj <=E{<=E w<u>xjby>zpz

%� �!+������(!�����������+0���))��
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bcdef ghie bjfBklmnef

ztdpq=rp=s?j <t{uq w<u>xjby><t{uq
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NOPQ RQSTNU PVWNSXYZQW

RQV[Q[ \]̂_ à̂bcdR[QW

RQV[Q[ a]\_ à̂bcdR[QWbaY
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�̂\P Ỳâ\̂YWQUc

xYYbRYU�̂UQaYR�c�__\Yp__

opqr]Osstrvw

v̂XPwSVT̂\�RYSUr̂WbQW\[Û_`\YYT

�̂\P Ỳâ\̂YWQU
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Ỳâ\̂YWQU¡QVa�VWbUQT̂V�TQ[Û_`
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8YC@B]F̂YBS@LCY@B�

}T[YHIKT�KITY@BTAYC�MEE\WEE\UEE�<:@IK?Y9<KCKI9IK

@[[KIK?�

� ���
%� '&1%������$���&12��

����-2��{
!� -2�����$

Q|}̀ ~� @̀@[Q\J �}̂ J̀ �X_�̂

DUOQ D DPMFQOQFODU

WEOQ D DPMFQOQFOWE

WEOQ M DPMFQOQFOWEFM

WEOQ � DPMFQOQFOWEF�

WEOQ W DPMFQOQFOWEFW

�����������

� ���
%� '&1%������$���&12��

��'11�� $���12

J��� @̀LKI�VJ� �}̂ J̀ �X_�̂

�|�~ D DPMFQ�|�~

]F̂�̀~ @̀LKI�VJ� �}̂ J̀ �X_�̂

_�̀ }F̀ DE DPMFQOQF]_FDE

8�J]` D DPMFQOQF]8

89:;;< DEFDE<H9I

QYHIKJ�LK ZCKL�B?K�X;RCY<@?KWEE�<

O@IK =YS��;IYC�Z�BC�KCY:ZYRY:9

OR9??YBS �@LK?ZYRY:9

Z�YKR?YBS ZC9YBRKTTZCKKR

XYBY<;<_KB? 9̂?Y;T GE<<

O@BBK:C@IT QFZX}F�EP

QKII;RK@B@BKTY?K9T@LCY@B

JI9BT<YTTY@B ZKKZLK:CI9@BL9SK��DU

�%�' a '�� &- �-!��'11�� ���a&�&1%������

������������ ¡¢��£¤¥
�¦��¡�§¦̈©ª§«££
¬«ª¡ ¡®ª�̈¡̄

°«ª¬±�����£ª¡² �³ª¬�¬¡
§¦������¬¡� ���¬¡
®¡¡§«̈¦�³«¬̄

�-!��'11�"1�� �&$�� ����

������� &-�#,,� '�&-

J��� |�̀ ~J= �}̂ J̀ �X_�̂

�8>ZX}FZX} �EE DPDFZX}WEEF�8F�EE

�8>ZX}FZX} UEE DPDFZX}WEEF�8FUEE

�8>ZX}FQKII;RK UEE DPDFZX}WEEQF�8FUEE

�̂>ZX}FZX} �EE DPDFZX}WEEF�̂F�EE

�̂>ZX}FZX} UEE DPDFZX}WEEF�̂FUEE

�̂>ZX}FQKII;RK UEE DPDFZX}WEEQF�̂FUEE
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�����{������%���G�+���%+�����*	�%�*	
��%*��-$%�*	����

���G�+���%+�����'�

����%���������|��/
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�zZ_yZ[Z_�o_KyfZ]It�KbhÎ_h
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;<=FÒ P?WL[IKOPCUAKW?KC
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|VWVÒO�hih̀� ���~�R �̀WhPOi

bOjQOi�jc� hjPiQfVf

zhRh̀_oh̀PsVd �ẀhcjOi
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�úl�



��
�
�
�
�
�
�

�
�
�
	


�
�

�
�

�
���


�
���
�
��
�

�
�

�
�
�
�
��
�

��
�
�
��
�

�
�

���
��

�
�
��
 
�
��

�
!
�
"

�
�
��
 
�
��

�
�
�
"

�
�
��
 
�
��

�
#

$
��
�
�


�
�
%
���
�

&

�
�
�'
�


(
�
��
 
�
�
��

"�

�
��
�
���

�
�
�


��


��������

�
)�
�
�	
�
�

�
�
*
�
��

�
$
�
 
�
�

��+�
�����+�

�
�
�
�
,

"�)

!
�
�
-
.
�/

"�)

�

�*


�.

0
�
�
���
%

�
�%��*�����%

�����1������%����� )2��3����2.��'�

44456789:;<=>9?@ABCD9EFG4H4444444I:JK9L==MN?F<<FA8@?@ABCD9EFG4OO4444444

3����2�����%.��'�

���
���� �2��P/�%+��1��	1��%+��&		

QRSTUV WXSQYZ[S\] Ŝ_YT̀ \aV_
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ẑj|enlxknkl|nlomowlxoz

V~ljzujuijz{lsyjmqxozqnmjr|xilloomujm]

Ysj n̂mlT|erjm����mjpjmqlolsjijz{ls

pmoelsjpinz{jpnkjlolsjlxw]̂ijnqjknii

omjfenxilsjWnijq�ppxkjpomn}|olnlxoz]

Ysjpoiiotxz{owlxozqnmjnynxinrijpom

\n{zjlxkniivdo|wiju_olnmvZmxyjq

fZd\olom

f̂zj|enlxknkl|nlom

fWljwwjmeolom
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HGY� ==MKM=�@�R M=Z?Y�~HGQ?IJ

=>>Y� =Z@KH�R M=Z?Y�~=>>Q?IJ

=H>Y� @>@K��R M=Z?Y�~=H>Q?IJ

@>>Y� @ZGK=>�R M=Z?Y�~@>>Q?IJ

@Z>Y� G>HK=@�R M=Z?Y�~@Z>Q?IJ

������������

�$-�-�������2���)/�

�!�#���������
��������)���������

PxyO V9~OUz |}QVJ9C~OQ

=HY� =N M=Z?Y�=H?=NQ?IJ

=HY�� =N M=Z?Y�=H?=NQ�?IJ

M>Y� G�L= M=Z?Y�M>?G�Q?IJ

M>Y� M= M=Z?Y�M>?M=Q?IJ

HGY� HGLZ M=Z?Y�HG?HGQ?IJ

HGY� X> M=Z?Y�HG?X>Q?IJ

=>>Y� =>=LH M=Z?Y�=>>?=>=Q?IJ

=>>Y� =>� M=Z?Y�=>>?=>�Q?IJ

=H>Y� =Z@LM M=Z?Y�=H>?=Z@Q?IJ

=H>Y� =ZN M=Z?Y�=H>?=ZNQ?IJ

@>>Y� @>H M=Z?Y�@>>?@>HQ?IJ

@Z>Y� @ZH M=Z?Y�@Z>?@ZHQ?IJ

�PWE\<;;D��F5S\D�<B;7AD=N88Uz=X88xz

zO� xS�<�5FFD6;B5L6<8
9�� 7��5FFD6;B5L6<8
�� �B�5FFD6;B5L6<8
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�"�E���"F+�G��

���%����H�%��I�%��'��*���E���G��

JKLMNO KP QMRQSTU QVRTNWXYMR

Z[\] Z[ Ẑ _ZZ̀\aZ[̀b

_̂\] cd Ẑ _ZZ̀\a_̂ b̀

[c\] [c Ẑ _ZZ̀\a[c̀b

Ẑ \̂] ẐZ Ẑ _ZZ̀\aẐ^̀b

Z[̂\] Zef e _ZZ̀\aZ[̂ b̀

f̂ \̂] f̂c e _ZZ̀\af̂^̀b

fê\] fe_ e _ZZ̀\afê b̀

�""��%+��"Fg������hi�G��I
�""��%+�����%i�G��

\]jklmno]pnn\Oqqnprj]Msatuvnwutpnuxywtz{n|Opxun

wO_ê}\UjqwyOot{{lj]Matuvnwu~toznJy{�npQ{twn�wO

qpO�y�nnkwptqpOwn~wyOotmtyouwOky�twyOoUJy{�npQ{twn�

atuvnwutpnpn~O��no�n�|Op|{tomnu��y~�tpn�npl

un{�O�Oqnon�UVoont{n�mtuvnwutpnpn~O��no�n�|Op

�yn�qOpwuU

]Op|pn�xnow{lOqnon�|{tomnu�V{{n~wptO||npuuqn~yt{

pn~wtomx{tpun~wyOo�ywOomtuvnwuU

�""/��iF�"Fi���F)�

����������

�"�E���"F+�G��

��H�g�%%�����hH�%��I�%��'��*���E���G��

�"�E���"F+�G��

���'��������H�%��I�%��'��*���E���G��

�"�E����)��+�G��

���G�H!

JKLM KP NOQMRQSTU QVRTNWXYMR

Z[\] Z� f _ZZ̀�aZ[̀f

_̂\] _̂ f _ZZ̀�a_̂ f̀

[c\] [e f _ZZ̀�a[c̀f

Ẑ \̂] Ẑf f _ZZ̀�aẐ^̀f

Z[̂\] Ze[ f _ZZ̀�aZ[̂ f̀

f̂ \̂] f̂c f _ZZ̀�af̂^̀f

fê\] fe_ f _ZZ̀�afê f̀

Xtwnpyt{ j]Mjklmno]pnnM{n~wpOoy~

apt�n\Oqqnp�ddUd�

T�y~vonuu f��

Tlqy~t{btp�onuu

Jwto�tp� [ebY

Voont{n� _ebY

JO|wr�ny~�swlqn _ebY

XtkUwn�qU _ê}\

�t~xx� Ẑ Z̀f�ztp

i�%���������H������%�"Fi�G��

��������������
������������

JKLMNO KP QMRQSTU QVRTNWXYMR

Z[\] Z  e _ZZ̀\aZ[̀�

_̂\] _̂ e _ZZ̀\a_̂ �̀

[c\] [  e _ZZ̀\a[c̀�

Ẑ \̂] ẐZ e _ZZ̀\aẐ^̀V

Z[̂\] Zef e _ZZ̀\aZ[̂ V̀

f̂ \̂] f̂c e _ZZ̀\af̂^̀V

fê\] fe_ e _ZZ̀\afê V̀

NOwn¡atuvnwu|Op{tpmnp\]uy¢nut�ty{tz{nOopn�xnuw

JKLMNO KP QMRQSTU QVRTNWXYMR

Z[\] Z[ e _ZZ̀\aZ[̀JQ

_̂\] c  e _ZZ̀\a_̂ J̀Q

[c\] [c e _ZZ̀\a[c̀JQ

Ẑ \̂] ẐZ e _ZZ̀\aẐ^̀JQ

Z[̂\] Zef e _ZZ̀\aZ[̂ J̀Q

f̂ \̂] f̂c e _ZZ̀\af̂^̀JQ

fê\] fe_ e _ZZ̀\afê J̀Q

NOwn¡Voont{n�uy{�npq{twn�mtuvnwuOopn�xnuww

PM¡ Ko|O£t{{n~wptU~O�
WS¡ xv£t{{n~wptU~O�
]¡ |p£t{{n~wptU~O�
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6789:;7<

=87>?7:? @AB=87;><9CC=899<

=D9E;7<=9:;9C @FGH=87;><9CCC899<

I97?C

6B =JEK98L97?

7MJN96B I9O7PJ>L97?Q=JEK98L97?

JD8;J>R

��,����" �#�S�#���!,�!���

TTTUVWXUVYZ[\WX]V̂[_̀abcd[̀aeeTfTTTTTUVWXgVYZ[\WX]V̂[_̀abchaiTejTTTT

���1��,��!��"���k+�#l���!S)��1��k�!���m
������

"��,����"�����$*�"���,���������"&�'�0���	�&�0

=nop HpqrsI tuvsqw6xpv

6B FG BFFy6BzFG=psy=I

6B {A BFFy6Bz{A=psy=I

6B @A BFFy6Bz@A=psy=I

6G @| BFFy6Gz@|=psy=I

6G |A BFFy6Gz|A=psy=I

6} @A BFFy6}z@A=psy=I

6} || BFFy6}z||=psy=I

�����,2��1���,��!���"���

u<<9E8:7J~~9:C8L:99P:7?9CJ~MJ<8C~J:�C9�;8LwI�~<7>P9C�

�=87;><9CC=899<@AB

�=87;><9CC=899<@FGQ<J��7P>98;ED9:�97M;<;8�R

�=;<N9:t<789?xJ<8CyQC99=9E8;J>FF�}R�L;EL7:9

:9EJ��9>?9?~J:~:9��9>8<�M7K9?C�C89�C

���1��,��!��"���k+�#l���!S)��1��k�!���m
������

"��,����"�����$*�"���,���������������	�&�0

=nop HpqrsI tuvsqw6xpv

6G {| BFFy6Gz{|=psyIz

6G @| BFFy6Gz@|=psyIz

6G || BFFy6Gz||=psyIz

6} @| BFFy6}z@|=psyIz

6} |A BFFy6}z|A=psyIz

6} GA BFFy6}zGA=psyIz

6} �A BFFy6}z�A=psyIz

��"0�	"���k+�#l���!S�*"�1��k�1��m
������

"��,����"�����$*�"���,���������

=nop HpqrsI tuvsqw6xpv

6B {| BFFy6By=sw�y{|

6G BA BFFy6Gy=sw�yBA

6} GA BFFy6}y=sw�yGA

���1��,��!��"���k+�#l���!S)��1��k�!���m
������

" �#���"�����$��"���,���������

���!��0������1���#�,�

��,���"�����

�s�� tuvsqw6xpv

@AP @@Ayuqsn=pnop

�<7>P9
=;�9

IJ<9
�;7�989:

�8� sL:J�PL
LJ<9

s7DD9?LJ<9
<9>P8L

�J�M<9C;?9?
~<7>P9C<9>P8L

FG�� B�B�� G {A�� FG�� @A��

BA�� G���� G @|�� {|�� ||��

G@�� }�B�� } |A�� @A�� G|��

FAA�� }�B�� |A�� @|�� �A��

FGA�� }�B�� {A ||�� @|�� }A��

{AA�� }�B�� {B GA�� |A�� �A��

{|A�� ����� @{ �A�� |A�� FAA��

FG

����������������� ��¡�¢£¤¤�¥�¦��§£¤̈©¡�¥�¦��
ª��«¬£¤¬®ª��«©¥����̄�¢�ª��«°§
±̄��¥��������¥����̄�²ª¥����³�¡����̄�������̄�
¡�¥�¦��¥���̄� �̄����¥����¢¡�¢�̄¢�ª¦̄ �̄���§

=nop HpqrsI tuvsqw6xpv

6B FG BFFy6BzFG=psy@FG=I

6B {A BFFy6Bz{A=psy@FG=I

6B @A BFFy6Bz@A=psy@FG=I

6G {| BFFy6Gz{|=psy@FG=I

6G @| BFFy6Gz@|=psy@FG=I

6G || BFFy6Gz||=psy@FGIz

6} @| BFFy6}z@|=psy@FGIz

6} |A BFFy6}z|A=psy@FGIz

6} GA BFFy6}zGA=psy@FGIz

6} �A BFFy6}z�A=psy@FGIz

�!")�+!1���kS!�����,�.�#11�1��

��,���"�����

�s�� tuvsqw6xpv

FAP @@Ay6´={yFAr

�p� n>~Jµ7<<9E8:7�EJ�
w¶� �Kµ7<<9E8:7�EJ�
�� ~:µ7<<9E8:7�EJ�
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�"K*��%��������L$��M���N!�K*�L����OP����

��/�QR$/�)Q.����%����������Q)�Q�.

STUV WVXYZ[ \]̂ ZX_̀ aV̂

`b cd bccèbfcdSVZeS[eS\

`b gh bccèbfghSVZeS[eS\

`b ih bccèbfihSVZeS[eS\

`d gj bccèdfgjSVZe[feS\

`d ij bccèdfijSVZe[feS\

`d jj bccèdfjjSVZe[feS\

`k ij bccèkfijSVZe[feS\

`k jh bccèkfjhSVZe[feS\

`k dh bccèkfdhSVZe[feS\

`k lh bccèkflhSVZe[feS\

S[mSnopqr[qst

[fm[qu[qst

�""��%+����'��$�����K*��%��������

�"K*�$�������

Svwxqyzwsrqt{nwr|syq}nr~swwv}~s}tos}{q�|qt�vr�n�r

~yqs|q�

X�r\wsrq|syqxqy��qwz��wv�|zsoqv|wv�vrqts}t}n|qon}t

pq�os}{q�|qt�ny�nwtv}~r�q}�r�

�""/�K�Q��R.P�RQ

�"K*�$��������K*�$��������%��*������

�#�����%������

STUV Xn\V̂ \�Z� \]̂ ZX_̀ aV̂

cd�� i bcceX\cdei

bh�� i bcceX\bhei

di�� b bcceX\dieb

chh�� k bcceX\chhek

cdh�� ch bcceX\cdhech

�".�*
��������/�K�"��%+�

���/����%������

STUV Z�vop}q|| \]̂ ZX_̀ aV̂

cd�� l�i�� bcge��a�cd

bh�� cg�l�� bcge��a�bh

di�� cl�j�� bcge��a�di

chh�� gh�� bcge��a�chh

cdh�� gg�� bcge��a�cdh

ghh�� gb�j�� bcge��a�ghh

�������������������������������������
��������������������� ¡

�����N������%.�*
�������"��%+�

¢so��� _[¢

`srqyvsw icdWSS

anwr[nwq| Z�yn�~�[nwq|

]xsvws{wq|rs}tsyt{nyqtxqy|vn}|£bcge���uu¤m

cd�� cd��

bh�� il��

di�� db��

chh�� chg��

.�*
��������""��%+�

�n�{wqSvtqt�ws}~q|syq�|q��w�nyon}|ry�orv}~

tvsz�ys~�|ny~s|v}wqr|�Z�q�syqn��qyqts|{ws}p

�ws}~q|�ny{nyv}~rnr�qyq¥�vyqt|v¦q�§}yq¥�q|r

]wwqorysos}{nyqr�q�ws}~qrn|v¦qs}t�vr~s|v}wqr

nynr�qycd��nycd��znyr|�\wqs|qoswwSswq|§��voq

�nytqrsvw|�

�Vm T}�n̈ swwqorys�on�
_�m �p̈ swwqorys�on�
�m �ÿswwqorys�on�
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345667 893:;<=><?7@4A

B4:CAD4E F<GHI<JKK=KLLML:4DNECOOL:CCE

PC7QJ >?R=ST:;KU=ST

��� �V� ����(�����(-���������W�,�������(-�

XXXYZ[\]̂ _̀ ab]̂ cb _̂ ]̂de_fe_gè hfeiXjkXXXXXXX

��l���1�(-����(-���������

!��1����(���������

mHnopq< mHnopq? rnsPo8Btqs

K=Tm <GTm K<?>TmuK=><G

GFTm <GTm K<?>TmuGF><G

GFTm K=Tm K<?>TmuGF>K=

<==Tm K=Tm K<?>Tmu<==>K=

<==Tm GFTm K<?>Tmu<==>GF

<G=Tm K=Tm K<?>Tmu<G=>K=

<G=Tm GFTm K<?>Tmu<G=>GF

<G=Tm <==Tm K<?>Tmu<G=><==

?==Tm GFTm K<?>Tmu?==>GF

?==Tm <==Tm K<?>Tmu?==><==

?==Tm <G=Tm K<?>Tmu?==><G=

o;:Cvw:xCAODyCO4Nz76E:DQECO;N;NC{E4N|C;NAC}6CO:

������l���1�(-����(-���������
��������������$���,��~�,�,��������(-��

uCA;HCN|:xnz4Q:;AO4AC:xCC4ODCO:4Nz7;O:5;7Q45:

�4�:;5;NNC5:zD{{CACN:{E4N|CODyCOJPxCO74EECA{E4N|C

QA;{DECx4O7C:AD5:4QQCz:xAC4zOJ

TmmE4N|Cnz4Q:;AO�D:x:6@C74�@C6OCz�xCN4:4QQCz

{E4N|C54NN;:@C455;77;z4:CzJ

TmmE4N|CO�D:xP6@C4ACDN:CNzCz{;A@6::�CEzDN|:;

L:4DNECOOL:CCE:6@CJ

�����(-���������$���,��

!��1����(���������

mHnopq<>? HqopP9 rnsPo8Btqs

K=><GTm KU K<?>TmK=><G

GF>K=Tm RU K<?>TmGF>K=

<==>K=Tm �U K<?>Tm<==>K=

<==>GFTm �U K<?>Tm<==>GF

<G=><==Tm <=U K<?>Tm<G=><==

?==><==Tm <<U K<?>Tm?==><==

?==><G=Tm <<U K<?>Tm?==><G=

?U=>?==Tm <?U K<?>Tm?U=>?==

������������
����������
��������
���������

����.�����(-�$���,��

!��1����(���������

mHnopqHqopP9 P8tqw� rnsPo8Btqs

<GTm F� <� K<F>TmP<G

K=Tm GF K= K<F>TmPK=

GFTm <=U R= K<F>TmPGF

<==Tm <FU <=� K<F>TmP<==

<G=Tm <GR <U� K<F>TmP<G=

?==Tm ?=F ?=G K<F>TmP?==

?U=Tm ?U= ?UG K<F>TmP?U=

��������������� ������(-�$���,��

!��1����(���������

mHnopq HqopP9 rnsPo8Btqs

<GTm F� K<F>nTmP<G

K=Tm GF K<F>nTmPK=

GFTm <=U K<F>nTmPGF

<==Tm <FU K<F>nTmP<==

<G=Tm <GR K<F>nTmP<G=

?==Tm ?=F K<F>nTmP?==

?U=Tm ?U= K<F>nTmP?U=

����������
���������
�����������
 ���¡���
�������¢���
��££�¤��¤
������������

������������

¥������¦����¤�����������§�����£�����
¡���̈����¥���¡�

�qv ©N{;ª4EEC5:A4J5;7
8«v 6¬ª4EEC5:A4J5;7
mv {Aª4EEC5:A4J5;7
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�"�����+����%%�����kl�
� k)���%�
m��*��%+)��

Heèn_do p̂p̀dhhq̀ nroeG̀fg_cĥ fd̀ij̀ h_a
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dba[L dba Ŷ\_[L̀Z_[dbar

Oefghifjgklgmnfjoemkgpqgof

�s~qq� VS�feYa_Yd�ysk

Wsfgk|sl \YZMwY�̂̂ âzofs|mlgoorfggl
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�Ja �eô�mdd̀q_cmsq̂ X
O�a i��mdd̀q_cmsq̂ X
Ea oc�mdd̀q_cmsq̂ X

�����

�������



��
���������	

�

�
�
�

�
�

�
�
�
�
�
�
��

�
�

�
��
�
�

�
��
�
�
��
�

�
�

�
�
�
�
� 
��

!�
�
"
��
��

�
#

$!
%
��

�
�
��
&
�
��

�
�
�
�

�
�
��
&
�
��

�
�
�
�

�
�
��
&
�
��

�
'

(
� 
"
�
��

�
 
)
��
 
�

*

�
�
�+
�
�

,
�
��
&
�
 
��
�

��
�
�
� 
�
��"

�
�
�
�
��
�

�"
"�
��
 �
��
�



-�
�
��
 
�

"
 
.
�
��

�
(
 
&
�
�

��
/�
� 
���
/�

#
�
 
�
0

��
-

�
�
�
1
�
$2

��
-

�

!.
�
��

3
�
 
�� 
)

�
�)
��
.�
��
� 
)

����"..�����&���

��4����2��(!�5��	5-�$56�$56! �7(�/���4�

89:;<=>?@AB<CD<EDF;G=HCHG=BI>JKHBLMHCNCGB

89:;<=>?@OPQ:8R;<=>?KHBL;JSJE<RBHTC

89:JCBEHCNUHCN@FVPWQXQPWKHBLYQZ[X[@UHCN

89:JCBEHCNUHCN@AB<HC;J??ABJJ;KHBLYQZ[X[@UHCN

89:JCBEHCNUHCN@[PZ\UZ]̂\KHBLYHBTC[@UHCN

89:JCBEHCNUHCN@U\_P:\UUQX̀ F;G=HCHG=KHBLYHBTC[@UHCN

��4����$--$56! �7(�/���4#

899;<CNJ@FVPWQXQPW

899;<CNJ@AB<HC;J??ABJJJ;

899;<CNJKHBLZGaJ@Ab[UZ@AB<HC;J??ABJJ;

899;<CNJKHBLZGaJ@V[X̀ @AB<BHC;J??ABJJ;

89A><EJ[@UHCN?

89ABE<HNLB:TCCJRBTE@AB<HC;J??ABJJ;

89:TCHR<;UJDGRJE?@AB<HC;J??ABJJJ;

89\;aTK?@AB<HC;J??ABJJ;
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[̂\M ][ _̂_̀\MǸ̂ [
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9:;HVgdCeBP=GGH:a_̀ Q̀ B=KGMP>LMJ=K

����(��
����67��6�&2
h��2
���(2�67�

9:;:FCPA;HQJKOHUJM=K

9:;Y@AiJ?@AWA@@=DGB=KKALM=PH:MCJK@AGG:MAA@

<̀ j 9KZ=kC@@ALMPClL=E
fVj >XkC@@ALMPClL=E
Yj ZPkC@@ALMPClL=E ��

���5��



��
�
�
�
�
�
�

�
�
�
	


�
�

�
�

�
���


�
���
�
��
�

�
�

�
�
�
�
��
�

��
�
�
��
�

�
�

���
��

�
�
��
 
�
��

�
!
�
"

�
�
��
 
�
��

�
�
�
"

�
�
��
 
�
��

�
#

$
��
�
�


�
�
%
���
�

&

�
�
�'
�


(
�
��
 
�
�
��

"�

�
��
�
���

�
�
�


��


��������

�
)�
�
�	
�
�

�
�
*
�
��

�
$
�
 
�
�

��+�
�����+�

�
�
�
�
,

"�)

!
�
�
-
.
�/

"�)

�

�*


�.

0
�
�
���
%

�
�%��*�����%

11123456789:;<=79:>?1?1111111234@:8ABC89DC89;<=79:>?1>111111

���.�*
����� ���	�

E�F�$/�)G.�)GG/

HIJKLM NOPM PJQNKRSTMQ
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qfxlixvfvhfpkeslifx{[\]Ŵrwsxtkhsekhkswkzyiln_fv�wk

bwsybwsgph{Jwlkexsli�kw~qfgpsli�wkTfwlHwsxtkhsek

s�siws�wk{NnkTfwlHwsxtkhsekqswwkz[\]WHsxzqsx�k
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QRSTUV SWXXY ZS[\T]̂ _V[

àbcdef gh iijebcd àe_

jkkbcdef jak iijebcdjkke_

j̀kbcdef jlk iijebcdj̀ke_

mkkbcdef mik iijebcdmkke_

mhkbcdef mgk iijebcdmhke_

amkbcdef ank iijebcdamke_

ikkbcdef ihk iijebcdikke_

hkkbcdef hhk iijebcdhkke_

àkbcdef g̀k iijebcd àke_
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cpqrstuX àbcdefvuwpqr àkbcdefxtrxyxpzx{zr|
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�bcd[uvxvx{zr_uzv[p��wvu}u�yrtvbcdef�zxX�Qzx��rw

vubcdeQ_uzvQzx��rw|

bcdeQWRQ_uzvQzx��rwYxyxpzx{zru�tr��rwv|

Sz�Xp�p�XbcdefQzx��rwxtrxyxpzx{zrvuut�rt|
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�x}��X vujkegX{xt
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jnXXWamkehkkY
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àbcdeQ ^lemk ijjêl§mk

jkkbcdeQ ^lemk ijjêl§mk

j̀kbcdeQ ^jkeak ijjêjk§ak

mkkbcdeQ ^jkeak ijjêjk§ak

mhkbcdeQ ^jkeak ijjêjk§ak

amkbcdeQ ^jmeik ijjêjm§ik

ikkbcdeQ ^jmeik ijjêjm§ik

hkkbcdeQ ^jmeik ijjêjm§ik

àkbcdeQ ^jmeik ijjêjm§ik
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bcdeQ̀ a i ^l

bcdeQjkk l ^l

bcdeQj̀k l ^jk

bcdeQmkk jm ^jk

bcdeQmhk jm ^jk

bcdeQamk j̀ ^jm

bcdeQikk j̀ ^jm

bcdeQhkk mi ^jm

bcdeQ̀ ak mi ^jm
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àbcdeQ jak iijebcd àe�dR

jkkbcdeQ j̀h iijebcdjkke�dR

j̀kbcdeQ mmh iijebcdj̀ke�dR

mkkbcdeQ mlh iijebcdmkke�dR

mhkbcdeQ aah iijebcdmhke�dR

amkbcdeQ imh iijebcdamke�dR

ikkbcdeQ hjk iijebcdikke�dR

hkkbcdeQ j̀k iijebcdhkke�dR

àkbcdeQ nhk iijebcd àke�dR
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QRSTUV RVTUWX YSZWT[\]VZ

_̂̀abcd effgg hh_c̀ab _̂cij

eff̀abcd effgg hh_c̀abeffcij

êf̀abcd effgg hh_c̀abêfcij

jff̀abcd effgg hh_c̀abjffcij

jkf̀abcd effgg hh_c̀abjkfcij
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QRSTUV RVTUWXŞ] YSZWT[\]VZ
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[\]̂_ ` aabc]̂_[\c_

bdd]̂_ ` aabc]̂_bddc_

b[d]̂_ ` aabc]̂_b[dc_

edd]̂_ ` aabc]̂_eddc_

èd]̂_ ` aabc]̂_èdc_

\ed]̂_ ` aabc]̂_\edc_

add]̂_ ` aabc]̂_addc_
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Tkbhcdhirgfhì a VWXH}Y]XH}VW~H}̂ �~H}Y]~H

Hgkn_fc̀a V�]g}a{Y]XH}Y]~H|���g}a{VWXH}VW~H|

�pcukbcg̀crgfhì \K�]~H
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BLE=b:8CVIIF 789:;<=>>78==<̂P<LD:;:LD @ÂcIdJI98:;T̂V=HI>:8:I;
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