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Built Into Tomorrow

Benefits

• Low power consumption (< 200 mW)
• Compact and lightweight
• Low magnetic interference
• Tube or embossed tape and reel packaging
•	 UL	recognized	(E73266)	and	CSA	certified	(LR46266)
• Surface mount and through-hole options
• High Breakdown Voltage (NKX) type can withstand 1.5 

kVAC at open contacts

Overview

The KEMET EC2/EE2 miniature signal relays offer a 
compact case size in a slim package. Minimal board space 
is consumed with either a through-hole or surface mount 
configuration.	These	relays	are	recognized	by	UL	and	CSA,	
while also being compliant with Part 68 of the FCC’s 1,500 
V surge capacity.

Applications

• Electronic switching systems
• PBX
• Terminal equipment
• Telephone systems

Miniature Signal Relays

EC2/EE2

Part Number System

EE2- 3 S NU -L
Series Coil Voltage Latch Type Lead Type Packaging

EC2- = Through-hole mount 
EE2- = Surface mount

3 = 3 VDC
4.5 = 4.5 VDC
5 = 5 VDC
9 = 9 VDC
12 = 12 VDC
24 = 24 VDC

Blank = Non-latch type
S = Single coil latch type
T = Double coil latch type

NU = Standard
NJ = Trimmed
NUH = Minimum footprint 
NUX = High solder joint reliability
NKX = High breakdown voltage and  
high solder joint reliability 
NQJ = High capability with maximum 
switch current at 2A 
NQX = High capability with maximum 
switch current at 2A and high solder 
joint reliability type

Blank = Tube
-L = Embossed tape on reel
L9 = Embossed carrying 
tape and Moisture barrier 
bag, Humidity Indicator 
Card. MSL 2a
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Miniature Signal Relays – EC2/EE2

Dimensions – Millimeters 

EC2 Series
Non-latch type and single coil latch type
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EE2 Series
Non-latch type and single coil latch type
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Series D H B P1 P2 P3 K
EC2 (NU) 15.0 9.4 7.5 2.54 5.08 — 3.2
EC2 (NJ) 15.0 9.4 7.5 2.54 5.08 — 2.8

EC2 (NQJ) 15.0 9.4 7.5 2.54 5.08 — 2.8
EE2 (NU) 15.0 10.0 7.5 2.54 5.08 9.5 1.0

EE2 (NUH) 15.0 10.0 7.5 2.54 5.08 7.5 1.0
EE2 (NUX, NKX, NQX) 15.0 10.35 7.5 2.54 5.08 9.0 1.35

General tolerance: ±0.2

 

Double coil latch type

Double coil latch type
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Miniature Signal Relays – EC2/EE2

Pin Configurations

Bottom view

Safety Standards and Ratings

Certification Body Mark Specification File Number Rating

UL UL Recognized
(UL508)1 E73266

30 VDC, 2 A (resistive)
110 VDC, 0.3 A (resistive)
125 VAC, 0.5 A (resistive)

CSA CSA	Certified
(CSA 22.2 #14) LR46266

1 Spacing: UL114, UL478

Certification 
Body Mark Lead Type Specification File Number Class Rating

TUV NU, NUH, NUX
(Non-latch and Single coil)

TUV	Certified
(EN61810) R 9751153 Basic insulation

Creepage and clearance 
of coil to contact is 

more than 2 mm
(According to EN60950)

Environmental Compliance

All KEMET relays are RoHS Compliant.

 

      

S: Coil polarity for Set
R: Coil polarity for Reset

Set coil Reset coil
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Single coil latch type
(Reset position)

Double coil latch type
(Reset position)

Non-latch type
(Non-energized position)
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Miniature Signal Relays – EC2/EE2

Table 1 – Ratings & Part Number Reference

(1) To complete KEMET part number, leave blank for Non-latch, insert S for Single coil, or T for Double coil. Designates latch type. 
1 NKX type only available as Non-latch. Non-standard part, please contact KEMET to special order.

Part Number Nominal Coil Voltage
Lead Type Packaging

() Designates Latch Type (VDC)

EC2-4.5(1)NU 4.5 Radial Tube
EC2-5(1)NU 5.0 Radial Tube
EC2-12(1)NU 12.0 Radial Tube
EC2-24(1)NU 24.0 Radial Tube
EC2-3(1)NJ 3.0 Radial Tube

EC2-4.5(1)NJ 4.5 Radial Tube
EC2-5(1)NJ 5.0 Radial Tube
EC2-9(1)NJ 9.0 Radial Tube
EC2-12(1)NJ 12.0 Radial Tube
EC2-24(1)NJ 24.0 Radial Tube
EC2-3(1)NQJ 3.0 Radial, high capability with max.switch current at 2A Tube

EC2-4.5(1)NQJ 4.5 Radial, high capability with max.switch current at 2A Tube
EC2-5(1)NQJ 5.0 Radial, high capability with max.switch current at 2A Tube
EC2-9(1)NQJ 9.0 Radial, high capability with max.switch current at 2A Tube
EC2-12(1)NQJ 12.0 Radial, high capability with max.switch current at 2A Tube
EC2-24(1)NQJ 24.0 Radial, high capability with max.switch current at 2A Tube

EE2-3(1)NU 3.0 Surface mount Tube
EE2-4.5(1)NU 4.5 Surface mount Tube
EE2-5(1)NU 5.0 Surface mount Tube
EE2-12(1)NU 12.0 Surface mount Tube
EE2-24(1)NU 24.0 Surface mount Tube
EE2-3(1)NU-L 3.0 Surface mount Tape on Reel

EE2-4.5(1)NU-L 4.5 Surface mount Tape on Reel
EE2-5(1)NU-L 5.0 Surface mount Tape on Reel
EE2-12(1)NU-L 12.0 Surface mount Tape on Reel
EE2-24(1)NU-L 24.0 Surface mount Tape on Reel
EE2-3(1)NUH 3.0 Surface mount, Minimum footprint Tube

EE2-4.5(1)NUH 4.5 Surface mount, Minimum footprint Tube
EE2-5(1)NUH 5.0 Surface mount, Minimum footprint Tube
EE2-12(1)NUH 12.0 Surface mount, Minimum footprint Tube
EE2-24(1)NUH 24.0 Surface mount, Minimum footprint Tube
EE2-3(1)NUH-L 3.0 Surface mount, Minimum footprint Tape on Reel

EE2-4.5(1)NUH-L 4.5 Surface mount, Minimum footprint Tape on Reel
EE2-5(1)NUH-L 5.0 Surface mount, Minimum footprint Tape on Reel
EE2-12(1)NUH-L 12.0 Surface mount, Minimum footprint Tape on Reel
EE2-24(1)NUH-L 24.0 Surface mount, Minimum footprint Tape on Reel

Part Number Nominal Coil Voltage Lead Type Packaging
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Miniature Signal Relays – EC2/EE2

Table 1 – Ratings & Part Number Reference cont.

(1) To complete KEMET part number, leave blank for Non-latch, insert S for Single coil, or T for Double coil. Designates latch type. 
1 NKX type only available as Non-latch. Non-standard part, please contact KEMET to special order.

Part Number Nominal Coil Voltage
Lead Type Packaging

() Designates Latch Type (VDC)

EE2-3(1)NUX 3.0 Surface mount, High solder joint reliability Tube
EE2-4.5(1)NUX 4.5 Surface mount, High solder joint reliability Tube
EE2-5(1)NUX 5.0 Surface mount, High solder joint reliability Tube
EE2-12(1)NUX 12.0 Surface mount, High solder joint reliability Tube
EE2-24(1)NUX 24.0 Surface mount, High solder joint reliability Tube
EE2-3(1)NUX-L 3.0 Surface mount, High solder joint reliability Tape on Reel

EE2-4.5(1)NUX-L 4.5 Surface mount, High solder joint reliability Tape on Reel
EE2-5(1)NUX-L 5.0 Surface mount, High solder joint reliability Tape on Reel
EE2-12(1)NUX-L 12.0 Surface mount, High solder joint reliability Tape on Reel
EE2-24(1)NUX-L 24.0 Surface mount, High solder joint reliability Tape on Reel

EE2-3NKX1 3.0 Surface mount, High breakdown voltage, High solder joint reliability Tube
EE2-4.5NKX1 4.5 Surface mount, High breakdown voltage, High solder joint reliability Tube
EE2-12NKX1 12.0 Surface mount, High breakdown voltage, High solder joint reliability Tube
EE2-3NKX-L1 3.0 Surface mount, High breakdown voltage, High solder joint reliability Tape on Reel

EE2-4.5NKX-L1 4.5 Surface mount, High breakdown voltage, High solder joint reliability Tape on Reel
EE2-12NKX-L1 12.0 Surface mount, High breakdown voltage, High solder joint reliability Tape on Reel

EE2-3(1)NQX-L9 3.0 Surface mount, High capability with max. switch current at 2A , 
High solder joint reliability

Embossed carrying tape, 
Moisture barrier bag, 

Humidity Indicator Card. MSL 2a

EE2-4.5(1)NQX-L9 4.5 Surface mount, High capability with max. switch current at 2A , 
High solder joint reliability

Embossed carrying tape, 
Moisture barrier bag, 

Humidity Indicator Card. MSL 2a

EE2-5(1)NQX-L9 5.0 Surface mount, High capability with max. switch current at 2A , 
High solder joint reliability

Embossed carrying tape, 
Moisture barrier bag, 

Humidity Indicator Card. MSL 2a

EE2-9(1)NQX-L9 9.0 Surface mount, High capability with max. switch current at 2A, 
High solder joint reliability

Embossed carrying tape, 
Moisture barrier bag, 

Humidity Indicator Card. MSL 2a

EE2-12(1)NQX-L9 12.0 Surface mount, High capability with max. switch current at 2A, 
High solder joint reliability

Embossed carrying tape, 
Moisture barrier bag, 

Humidity Indicator Card. MSL 2a

EE2-24(1)NQX-L9 24.0 Surface mount, High capability with max. switch current at 2A, 
High solder joint reliability

Embossed carrying tape, 
Moisture barrier bag, 

Humidity Indicator Card. MSL 2a

Part Number Nominal Coil Voltage Lead Type Packaging
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Miniature Signal Relays – EC2/EE2

Land Pattern – Millimeters 

EC2 Series (bottom view)
Non-latch type and single coil latch type
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EE2 Series (top view)
Non-latch type and single coil latch type
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Double coil latch type
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Double coil latch type
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EC2 (NU, NQJ, NJ) 5.08 —

EE2 (NU) 7.29 3.0
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Miniature Signal Relays – EC2/EE2

Soldering Process

EC2 – Through-hole Mounting
Automatic Soldering
 Preheating: 110–120°C/110 seconds (maximum)
 Solder temperature: 260°C maximum
 Solder time: 5 seconds maximum

 Note: KEMET recommends cooling down a printed circuit board to less than 110°C within 40 seconds after soldering.
Manual Soldering
 Solder temperature: 350°C maximum
 Solder time: 3 seconds maximum

EE2 – Surface Mounting

	 Note:	Temperature	profile	shows	printed	circuit	board	surface	temperature	on	the	relay	terminal	portion.
	 Please	consult	KEMET	if	you	wish	to	use	a	temperature	profile	other	than	above.

IRS Method 

200

180

190 (Maximum 300)

45 (Maximum 70)

70 (Maximum 120)

220

200

180

Temperature
(˚C)

220

Maximum 240˚C 

Time (seconds)
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Miniature Signal Relays – EC2/EE2

Contact Specifications

*1 This value is a reference value in the resistance load. Minimum capacity changes depending on the switching frequency, environment temperature, 
and load.

*2 Rise time: 10 µs; decay time to half crest: 160 µs.
*3 Rise time: 2 µs; decay time to half crest: 10 µs.
*4 This shows the number of operations with fatal defects. Stable characteristics are maintained for 1 x 107 operations.

Item EC2/EE2
Contact Form 2 Form C

Contact Material Silver alloy with gold alloy overlay

Contact Ratings

Maximum Switching Power 60 W, 125 VA

Maximum Switching Voltage 220 VDC, 250 VAC

Maximum Switching Current 2 A

Maximum Carrying Current 2 A

Minimum Contact Ratings 10 mVDC, 10 µA*1

Initial Contact Resistance 75	mΩ	maximum	(initial)

Operating Time (excluding bounce) Approximately 2 milliseconds

Release Time (excluding bounce) Approximately 1 millisecond

Insulation Resistance 1,000	MΩ	at	500	VDC

Withstand Voltage

Between Open Contacts

NU, NUH, NUX:
1,000 VAC (for one minute), 1,500 V surge (10 x 160 µs)*2

NKX:
Make contact: 1,500 VAC (for one minute), 2,500 V surge (2 x 10 µs)*3 
Break contact: 1,000 VAC (for one minute), 1,500 V surge (10 x 160 µs)*2

Between Adjacent Contacts 1,000 VAC (for one minute), 1,500 V surge (10 x 160 µs)*2

Between Coil and Contacts

Non-latch and single coil latch type:
1,500 VAC (for one minute), 2,500 V surge (2 x 10 µs)*3

Double coil latch type:
1,000 VAC (for one minute), 1,500 V surge (10 x 160 µs)*2

Shock Resistance 735 m/s2 (75 G) – misoperation
980 m/s2 (100 G) – destructive failure

Vibration Resistance 10 to 55 Hz, double amplitude 3 mm (20 G) – misoperation
10 to 55 Hz, double amplitude 5 mm (30 G) – destructive failure

Ambient Temperature −40	to	+85°C

Coil Temperature Rise 18°C at nominal coil voltage (140 mW)

Running	Specifications
Non-load 1 x 108 operations (Non-latch type)*4

1 x 107 operations (Latch type)

Load 50 VDC 0.1 A (resistive), 1 x 106 operations at 85°C, 5 Hz
10 VDC 10 mA (resistive), 1 x 106 operations at 85°C, 2 Hz

Weight Approximately 1.9 g
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Miniature Signal Relays – EC2/EE2

Coil Specifications

Non-latch Type (at 20°C)

Nominal Coil Voltage 
(VDC)

Coil Resistance 
(Ω) ±10%

Operating Voltage1 
(VDC)

Release Voltage1 
(VDC)

Nominal Operating 
Power (mW)

3.0 64.3 2.25 0.30 140

4.5 145.0 3.38 0.45 140

5.0 178.0 3.75 0.50 140

9.0 579.0 6.75 0.90 140

12.0 1,028.0 9.00 1.20 140

24.0 28,800.0 18.00 2.40 200
1 Test by pulse voltage.

Single Coil Latch Type (at 20°C)2

Nominal Coil Voltage 
(VDC)

Coil Resistance 
(Ω) ±10%

Set Voltage1 
(VDC)

Reset Voltage1 
(VDC)

Nominal Operating 
Power (mW)

3.0 90.0 2.25 2.25 100

4.5 202.5 3.38 3.38 100

5.0 250.0 3.75 3.75 100

9.0 810.0 6.75 6.75 100

12.0 1,440.0 9.00 9.00 100

24.0 3,840.0 18.00 18.00 150
1 Test by pulse voltage.
2	Latch	type	relays	should	be	initialized	to	a	known	position	before	using.	Only	the	specified	polarity	should	be	used	to	energize	the	coil.

Double Coil Latch Type (at 20°C)2,3

Nominal Coil Voltage 
(VDC)

Coil Resistance 
(Ω) ±10%

Set Voltage4 
(VDC)

Release Voltage4 
(VDC)

Nominal Operating 
Power (mW)

3
S 64.3 2.25 –

140
R 64.3 – 2.25

4.5
S 145 3.38 –

140
R 145 – 3.38

5
S 178 3.75 –

140
R 178 – 3.75

9
S 579 6.75 -

140
R 579 - 6.75

12
S 1,028 9.0 –

140
R 1,028 – 9.0

24
S 2,880 18.0 –

200
R 2,880 – 18.0

2	Latch	type	relays	should	be	initialized	to	a	known	position	before	using.	Only	the	specified	polarity	should	be	used	to	energize	the	coil.
3 Can not be driven by reverse polarity for reverse operation.
4 S = Set coil [pin #1 (+), pin #12 (−)], R = Reset coil [pin #6 (+), pin #7 (−)].
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Miniature Signal Relays – EC2/EE2

Coil Specifications cont.

Non-latch, High Breakdown Voltage (NKX) Type (at 20°C)

Nominal Coil Voltage 
(VDC)

Coil Resistance 
(Ω) ±10%

Operating Voltage1 
(VDC)

Release Voltage1 
(VDC)

Nominal Operating 
Power (mW)

3.0 39.1 2.25 0.30 230

4.5 88.0 3.38 0.45 230

12.0 626.0 9.00 1.20 230

1 Test by pulse voltage.

Recommended Relay Drive Conditions

Coil Type Rating Ambient Temperature

Non-latch Voltage:	≤	±5%	of	nominal	voltage

−40	to	+85°CSingle Coil
Double Coil

Square pulse (rise and fall time is rapid)
Pulse	height:	≤	±5%	of	nominal	voltage
Pulse Width: > 10 ms

Marking

Part Number 

Manufacturer 

Country of Origin
Date Code 

Direction Mark 
(Pin No. 1 and 8) 

UL, CSA Marking

Part Number 

Manufacturer 

Country of Origin
Date Code 

Direction Mark 
(Pin No. 1 and 8) 

UL, CSA Marking

EC2 – Top View

Part Number 

Manufacturer 

Country of Origin
Date Code 

Direction Mark 
(Pin No. 1 and 8) 

UL, CSA Marking

Part Number 

Manufacturer 

Country of Origin
Date Code 

Direction Mark 
(Pin No. 1 and 8) 

UL, CSA Marking

EE2 – Top View
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Miniature Signal Relays – EC2/EE2

Maximum Coil Voltage
Maximum value of permissible alteration

Performance Data

Coil Temperature Rise
Temperature is measured by coil resistance

Switching Capacity
Maximum Values

Applied Voltage vs. Timing
(Sample: EE2–5NU)

●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.

 2012.09.12 9600SD2VOL02E1209H0

EC2/EE2 SERIES

10

EC2/EE2 SERIES

11

PERFORMANCE DATA

Minimum
footprint

Taping

3 EE2-3NUH-L EE2-3SNUH-L EE2-3TNUH-L

4.5 EE2-4.5NUH-L EE2-4.5SNUH-L EE2-4.5TNUH-L

5 EE2-5NUH-L EE2-5SNUH-L EE2-5TNUH-L

9 EE2-9NUH-L EE2-9SNUH-L EE2-9TNUH-L

12 EE2-12NUH-L EE2-12SNUH-L EE2-12TNUH-L

24 EE2-24NUH-L EE2-24SNUH-L EE2-24TNUH-L

High solder
joint reliability

Tube

3 EE2-3NUX EE2-3SNUX EE2-3TNUX

4.5 EE2-4.5NUX EE2-4.5SNUX EE2-4.5TNUX

5 EE2-5NUX EE2-5SNUX EE2-5TNUX

9 EE2-9NUX EE2-9SNUX EE2-9TNUX

12 EE2-12NUX EE2-12SNUX EE2-12TNUX

24 EE2-24NUX EE2-24SNUX EE2-24TNUX

Taping

3 EE2-3NUX-L EE2-3SNUX-L EE2-3TNUX-L

4.5 EE2-4.5NUX-L EE2-4.5SNUX-L EE2-4.5TNUX-L

5 EE2-5NUX-L EE2-5SNUX-L EE2-5TNUX-L

9 EE2-9NUX-L EE2-9SNUX-L EE2-9TNUX-L

12 EE2-12NUX-L EE2-12SNUX-L EE2-12TNUX-L

24 EE2-24NUX-L EE2-24SNUX-L EE2-24TNUX-L

□ EE2 series High Insulation Type (ND Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch Single Coil Latch

Standard

Tube

3 EE2-3ND EE2-3SND

4.5 EE2-4.5ND EE2-4.5SND

5 EE2-5ND EE2-5SND

9 EE2-9ND EE2-9SND

12 EE2-12ND EE2-12SND

24 EE2-24ND EE2-24SND

Taping

3 EE2-3ND-L EE2-3SND-L

4.5 EE2-4.5ND-L EE2-4.5SND-L

5 EE2-5ND-L EE2-5SND-L

9 EE2-9ND-L EE2-9SND-L

12 EE2-12ND-L EE2-12SND-L

24 EE2-24ND-L EE2-24SND-L

□ EE2 series High Breakdown Voltage Type (NKX Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch

High solder
joint reliability

Tube

3 EE2-3NKX

4.5 EE2-4.5NKX

12 EE2-12NKX

Taping

3 EE2-3NKX-L

4.5 EE2-4.5NKX-L

12 EE2-12NKX-L
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Applied power (mW)
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Ambient temperature (℃ )
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0.1

Contact voltage (V)

 0   100   150 200 250
0

Applied power (mW)
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4

 0   100   200 300  400
0

Applied power (mW)
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4

□ COIL TEMPERATURE RISE 
Temperature is measured by coil resistance

□ SWITCHING CAPACITY 
These are maximum value.  

    Inquire with NEC TOKIN for maximum values under continuous

□ MAXIMUM COIL VOLTAGE 
This is a maximum value of permissible alteration. 

        Inquire with NEC TOKIN under continuous use.

□ APPLIED VOLTAGE VS. TIMING   (Sample:EE2-5NU)

(Without coil diode)

DC(Resistive) 

AC(Resistive) 

250VAC

220VDC

Applied power 0.1W 

Applied power 0.14W 

Applied power 0.2W 
Coil temperature 

 rise (℃) 

Coil temperature

 rise (℃) 

Contact 

current (A) 

Ratio of

nominal 

coil 

voltage 

(%)  

Operate 

time 

(ms) 

Release 

time 

(ms) 

●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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PERFORMANCE DATA

Minimum
footprint

Taping

3 EE2-3NUH-L EE2-3SNUH-L EE2-3TNUH-L

4.5 EE2-4.5NUH-L EE2-4.5SNUH-L EE2-4.5TNUH-L

5 EE2-5NUH-L EE2-5SNUH-L EE2-5TNUH-L

9 EE2-9NUH-L EE2-9SNUH-L EE2-9TNUH-L

12 EE2-12NUH-L EE2-12SNUH-L EE2-12TNUH-L

24 EE2-24NUH-L EE2-24SNUH-L EE2-24TNUH-L

High solder
joint reliability

Tube

3 EE2-3NUX EE2-3SNUX EE2-3TNUX

4.5 EE2-4.5NUX EE2-4.5SNUX EE2-4.5TNUX

5 EE2-5NUX EE2-5SNUX EE2-5TNUX

9 EE2-9NUX EE2-9SNUX EE2-9TNUX

12 EE2-12NUX EE2-12SNUX EE2-12TNUX

24 EE2-24NUX EE2-24SNUX EE2-24TNUX

Taping

3 EE2-3NUX-L EE2-3SNUX-L EE2-3TNUX-L

4.5 EE2-4.5NUX-L EE2-4.5SNUX-L EE2-4.5TNUX-L

5 EE2-5NUX-L EE2-5SNUX-L EE2-5TNUX-L

9 EE2-9NUX-L EE2-9SNUX-L EE2-9TNUX-L

12 EE2-12NUX-L EE2-12SNUX-L EE2-12TNUX-L

24 EE2-24NUX-L EE2-24SNUX-L EE2-24TNUX-L

□ EE2 series High Insulation Type (ND Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch Single Coil Latch

Standard

Tube

3 EE2-3ND EE2-3SND

4.5 EE2-4.5ND EE2-4.5SND

5 EE2-5ND EE2-5SND

9 EE2-9ND EE2-9SND

12 EE2-12ND EE2-12SND

24 EE2-24ND EE2-24SND

Taping

3 EE2-3ND-L EE2-3SND-L

4.5 EE2-4.5ND-L EE2-4.5SND-L

5 EE2-5ND-L EE2-5SND-L

9 EE2-9ND-L EE2-9SND-L

12 EE2-12ND-L EE2-12SND-L

24 EE2-24ND-L EE2-24SND-L

□ EE2 series High Breakdown Voltage Type (NKX Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch

High solder
joint reliability

Tube

3 EE2-3NKX

4.5 EE2-4.5NKX

12 EE2-12NKX

Taping

3 EE2-3NKX-L

4.5 EE2-4.5NKX-L

12 EE2-12NKX-L
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Applied time (minute) 
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Ambient temperature (℃ )
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Contact voltage (V)

 0   100   150 200 250
0

Applied power (mW)

1
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4
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Applied power (mW)
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□ COIL TEMPERATURE RISE 
Temperature is measured by coil resistance

□ SWITCHING CAPACITY 
These are maximum value.  

    Inquire with NEC TOKIN for maximum values under continuous

□ MAXIMUM COIL VOLTAGE 
This is a maximum value of permissible alteration. 

        Inquire with NEC TOKIN under continuous use.

□ APPLIED VOLTAGE VS. TIMING   (Sample:EE2-5NU)

(Without coil diode)

DC(Resistive) 

AC(Resistive) 

250VAC

220VDC

Applied power 0.1W 

Applied power 0.14W 

Applied power 0.2W 
Coil temperature 

 rise (℃) 

Coil temperature

 rise (℃) 

Contact 

current (A) 

Ratio of

nominal 

coil 

voltage 

(%)  

Operate 

time 

(ms) 

Release 

time 

(ms) 

●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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PERFORMANCE DATA

Minimum
footprint

Taping

3 EE2-3NUH-L EE2-3SNUH-L EE2-3TNUH-L

4.5 EE2-4.5NUH-L EE2-4.5SNUH-L EE2-4.5TNUH-L

5 EE2-5NUH-L EE2-5SNUH-L EE2-5TNUH-L

9 EE2-9NUH-L EE2-9SNUH-L EE2-9TNUH-L

12 EE2-12NUH-L EE2-12SNUH-L EE2-12TNUH-L

24 EE2-24NUH-L EE2-24SNUH-L EE2-24TNUH-L

High solder
joint reliability

Tube

3 EE2-3NUX EE2-3SNUX EE2-3TNUX

4.5 EE2-4.5NUX EE2-4.5SNUX EE2-4.5TNUX

5 EE2-5NUX EE2-5SNUX EE2-5TNUX

9 EE2-9NUX EE2-9SNUX EE2-9TNUX

12 EE2-12NUX EE2-12SNUX EE2-12TNUX

24 EE2-24NUX EE2-24SNUX EE2-24TNUX

Taping

3 EE2-3NUX-L EE2-3SNUX-L EE2-3TNUX-L

4.5 EE2-4.5NUX-L EE2-4.5SNUX-L EE2-4.5TNUX-L

5 EE2-5NUX-L EE2-5SNUX-L EE2-5TNUX-L

9 EE2-9NUX-L EE2-9SNUX-L EE2-9TNUX-L

12 EE2-12NUX-L EE2-12SNUX-L EE2-12TNUX-L

24 EE2-24NUX-L EE2-24SNUX-L EE2-24TNUX-L

□ EE2 series High Insulation Type (ND Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch Single Coil Latch

Standard

Tube

3 EE2-3ND EE2-3SND

4.5 EE2-4.5ND EE2-4.5SND

5 EE2-5ND EE2-5SND

9 EE2-9ND EE2-9SND

12 EE2-12ND EE2-12SND

24 EE2-24ND EE2-24SND

Taping

3 EE2-3ND-L EE2-3SND-L

4.5 EE2-4.5ND-L EE2-4.5SND-L

5 EE2-5ND-L EE2-5SND-L

9 EE2-9ND-L EE2-9SND-L

12 EE2-12ND-L EE2-12SND-L

24 EE2-24ND-L EE2-24SND-L

□ EE2 series High Breakdown Voltage Type (NKX Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch

High solder
joint reliability

Tube

3 EE2-3NKX

4.5 EE2-4.5NKX

12 EE2-12NKX

Taping

3 EE2-3NKX-L

4.5 EE2-4.5NKX-L

12 EE2-12NKX-L
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Applied power (mW)

 0     5   10  15    20
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Applied time (minute) 
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Ambient temperature (℃ )

 10  20  50 100

2.0

1.0

0.5

0.2

0.1

Contact voltage (V)

 0   100   150 200 250
0

Applied power (mW)

1

2

3

4

 0   100   200 300  400
0

Applied power (mW)

1
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3

4

□ COIL TEMPERATURE RISE 
Temperature is measured by coil resistance

□ SWITCHING CAPACITY 
These are maximum value.  

    Inquire with NEC TOKIN for maximum values under continuous

□ MAXIMUM COIL VOLTAGE 
This is a maximum value of permissible alteration. 

        Inquire with NEC TOKIN under continuous use.

□ APPLIED VOLTAGE VS. TIMING   (Sample:EE2-5NU)

(Without coil diode)

DC(Resistive) 

AC(Resistive) 

250VAC

220VDC

Applied power 0.1W 

Applied power 0.14W 

Applied power 0.2W 
Coil temperature 

 rise (℃) 

Coil temperature

 rise (℃) 

Contact 

current (A) 

Ratio of

nominal 

coil 

voltage 

(%)  

Operate 

time 

(ms) 

Release 

time 

(ms) 

●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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PERFORMANCE DATA

Minimum
footprint

Taping

3 EE2-3NUH-L EE2-3SNUH-L EE2-3TNUH-L

4.5 EE2-4.5NUH-L EE2-4.5SNUH-L EE2-4.5TNUH-L

5 EE2-5NUH-L EE2-5SNUH-L EE2-5TNUH-L

9 EE2-9NUH-L EE2-9SNUH-L EE2-9TNUH-L

12 EE2-12NUH-L EE2-12SNUH-L EE2-12TNUH-L

24 EE2-24NUH-L EE2-24SNUH-L EE2-24TNUH-L

High solder
joint reliability

Tube

3 EE2-3NUX EE2-3SNUX EE2-3TNUX

4.5 EE2-4.5NUX EE2-4.5SNUX EE2-4.5TNUX

5 EE2-5NUX EE2-5SNUX EE2-5TNUX

9 EE2-9NUX EE2-9SNUX EE2-9TNUX

12 EE2-12NUX EE2-12SNUX EE2-12TNUX

24 EE2-24NUX EE2-24SNUX EE2-24TNUX

Taping

3 EE2-3NUX-L EE2-3SNUX-L EE2-3TNUX-L

4.5 EE2-4.5NUX-L EE2-4.5SNUX-L EE2-4.5TNUX-L

5 EE2-5NUX-L EE2-5SNUX-L EE2-5TNUX-L

9 EE2-9NUX-L EE2-9SNUX-L EE2-9TNUX-L

12 EE2-12NUX-L EE2-12SNUX-L EE2-12TNUX-L

24 EE2-24NUX-L EE2-24SNUX-L EE2-24TNUX-L

□ EE2 series High Insulation Type (ND Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch Single Coil Latch

Standard

Tube

3 EE2-3ND EE2-3SND

4.5 EE2-4.5ND EE2-4.5SND

5 EE2-5ND EE2-5SND

9 EE2-9ND EE2-9SND

12 EE2-12ND EE2-12SND

24 EE2-24ND EE2-24SND

Taping

3 EE2-3ND-L EE2-3SND-L

4.5 EE2-4.5ND-L EE2-4.5SND-L

5 EE2-5ND-L EE2-5SND-L

9 EE2-9ND-L EE2-9SND-L

12 EE2-12ND-L EE2-12SND-L

24 EE2-24ND-L EE2-24SND-L

□ EE2 series High Breakdown Voltage Type (NKX Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch

High solder
joint reliability

Tube

3 EE2-3NKX

4.5 EE2-4.5NKX

12 EE2-12NKX

Taping

3 EE2-3NKX-L

4.5 EE2-4.5NKX-L

12 EE2-12NKX-L
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Applied power (mW)
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Applied time (minute) 
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Ambient temperature (℃ )
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Contact voltage (V)

 0   100   150 200 250
0

Applied power (mW)
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Applied power (mW)
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□ COIL TEMPERATURE RISE 
Temperature is measured by coil resistance

□ SWITCHING CAPACITY 
These are maximum value.  

    Inquire with NEC TOKIN for maximum values under continuous

□ MAXIMUM COIL VOLTAGE 
This is a maximum value of permissible alteration. 

        Inquire with NEC TOKIN under continuous use.

□ APPLIED VOLTAGE VS. TIMING   (Sample:EE2-5NU)

(Without coil diode)

DC(Resistive) 

AC(Resistive) 

250VAC

220VDC

Applied power 0.1W 

Applied power 0.14W 

Applied power 0.2W 
Coil temperature 

 rise (℃) 

Coil temperature

 rise (℃) 

Contact 

current (A) 

Ratio of

nominal 

coil 

voltage 

(%)  

Operate 

time 

(ms) 

Release 

time 

(ms) 

●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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PERFORMANCE DATA

Minimum
footprint

Taping

3 EE2-3NUH-L EE2-3SNUH-L EE2-3TNUH-L

4.5 EE2-4.5NUH-L EE2-4.5SNUH-L EE2-4.5TNUH-L

5 EE2-5NUH-L EE2-5SNUH-L EE2-5TNUH-L

9 EE2-9NUH-L EE2-9SNUH-L EE2-9TNUH-L

12 EE2-12NUH-L EE2-12SNUH-L EE2-12TNUH-L

24 EE2-24NUH-L EE2-24SNUH-L EE2-24TNUH-L

High solder
joint reliability

Tube

3 EE2-3NUX EE2-3SNUX EE2-3TNUX

4.5 EE2-4.5NUX EE2-4.5SNUX EE2-4.5TNUX

5 EE2-5NUX EE2-5SNUX EE2-5TNUX

9 EE2-9NUX EE2-9SNUX EE2-9TNUX

12 EE2-12NUX EE2-12SNUX EE2-12TNUX

24 EE2-24NUX EE2-24SNUX EE2-24TNUX

Taping

3 EE2-3NUX-L EE2-3SNUX-L EE2-3TNUX-L

4.5 EE2-4.5NUX-L EE2-4.5SNUX-L EE2-4.5TNUX-L

5 EE2-5NUX-L EE2-5SNUX-L EE2-5TNUX-L

9 EE2-9NUX-L EE2-9SNUX-L EE2-9TNUX-L

12 EE2-12NUX-L EE2-12SNUX-L EE2-12TNUX-L

24 EE2-24NUX-L EE2-24SNUX-L EE2-24TNUX-L

□ EE2 series High Insulation Type (ND Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch Single Coil Latch

Standard

Tube

3 EE2-3ND EE2-3SND

4.5 EE2-4.5ND EE2-4.5SND

5 EE2-5ND EE2-5SND

9 EE2-9ND EE2-9SND

12 EE2-12ND EE2-12SND

24 EE2-24ND EE2-24SND

Taping

3 EE2-3ND-L EE2-3SND-L

4.5 EE2-4.5ND-L EE2-4.5SND-L

5 EE2-5ND-L EE2-5SND-L

9 EE2-9ND-L EE2-9SND-L

12 EE2-12ND-L EE2-12SND-L

24 EE2-24ND-L EE2-24SND-L

□ EE2 series High Breakdown Voltage Type (NKX Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch

High solder
joint reliability

Tube

3 EE2-3NKX

4.5 EE2-4.5NKX

12 EE2-12NKX

Taping

3 EE2-3NKX-L

4.5 EE2-4.5NKX-L

12 EE2-12NKX-L
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Contact voltage (V)
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Applied power (mW)
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□ COIL TEMPERATURE RISE 
Temperature is measured by coil resistance

□ SWITCHING CAPACITY 
These are maximum value.  

    Inquire with NEC TOKIN for maximum values under continuous

□ MAXIMUM COIL VOLTAGE 
This is a maximum value of permissible alteration. 

        Inquire with NEC TOKIN under continuous use.

□ APPLIED VOLTAGE VS. TIMING   (Sample:EE2-5NU)

(Without coil diode)

DC(Resistive) 

AC(Resistive) 

250VAC

220VDC

Applied power 0.1W 

Applied power 0.14W 

Applied power 0.2W 
Coil temperature 

 rise (℃) 

Coil temperature

 rise (℃) 

Contact 

current (A) 

Ratio of

nominal 

coil 

voltage 

(%)  

Operate 

time 

(ms) 

Release 

time 

(ms) 

●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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PERFORMANCE DATA

Minimum
footprint

Taping

3 EE2-3NUH-L EE2-3SNUH-L EE2-3TNUH-L

4.5 EE2-4.5NUH-L EE2-4.5SNUH-L EE2-4.5TNUH-L

5 EE2-5NUH-L EE2-5SNUH-L EE2-5TNUH-L

9 EE2-9NUH-L EE2-9SNUH-L EE2-9TNUH-L

12 EE2-12NUH-L EE2-12SNUH-L EE2-12TNUH-L

24 EE2-24NUH-L EE2-24SNUH-L EE2-24TNUH-L

High solder
joint reliability

Tube

3 EE2-3NUX EE2-3SNUX EE2-3TNUX

4.5 EE2-4.5NUX EE2-4.5SNUX EE2-4.5TNUX

5 EE2-5NUX EE2-5SNUX EE2-5TNUX

9 EE2-9NUX EE2-9SNUX EE2-9TNUX

12 EE2-12NUX EE2-12SNUX EE2-12TNUX

24 EE2-24NUX EE2-24SNUX EE2-24TNUX

Taping

3 EE2-3NUX-L EE2-3SNUX-L EE2-3TNUX-L

4.5 EE2-4.5NUX-L EE2-4.5SNUX-L EE2-4.5TNUX-L

5 EE2-5NUX-L EE2-5SNUX-L EE2-5TNUX-L

9 EE2-9NUX-L EE2-9SNUX-L EE2-9TNUX-L

12 EE2-12NUX-L EE2-12SNUX-L EE2-12TNUX-L

24 EE2-24NUX-L EE2-24SNUX-L EE2-24TNUX-L

□ EE2 series High Insulation Type (ND Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch Single Coil Latch

Standard

Tube

3 EE2-3ND EE2-3SND

4.5 EE2-4.5ND EE2-4.5SND

5 EE2-5ND EE2-5SND

9 EE2-9ND EE2-9SND

12 EE2-12ND EE2-12SND

24 EE2-24ND EE2-24SND

Taping

3 EE2-3ND-L EE2-3SND-L

4.5 EE2-4.5ND-L EE2-4.5SND-L

5 EE2-5ND-L EE2-5SND-L

9 EE2-9ND-L EE2-9SND-L

12 EE2-12ND-L EE2-12SND-L

24 EE2-24ND-L EE2-24SND-L

□ EE2 series High Breakdown Voltage Type (NKX Type)
Option Nominal

Coil Voltage
(VDC)

Coil Type

Terminal Packing Non-latch

High solder
joint reliability

Tube

3 EE2-3NKX

4.5 EE2-4.5NKX

12 EE2-12NKX

Taping

3 EE2-3NKX-L

4.5 EE2-4.5NKX-L

12 EE2-12NKX-L
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Applied power (mW)
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Applied time (minute) 
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Ambient temperature (℃ )
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Contact voltage (V)

 0   100   150 200 250
0

Applied power (mW)
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Applied power (mW)
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□ COIL TEMPERATURE RISE 
Temperature is measured by coil resistance

□ SWITCHING CAPACITY 
These are maximum value.  

    Inquire with NEC TOKIN for maximum values under continuous

□ MAXIMUM COIL VOLTAGE 
This is a maximum value of permissible alteration. 

        Inquire with NEC TOKIN under continuous use.

□ APPLIED VOLTAGE VS. TIMING   (Sample:EE2-5NU)

(Without coil diode)

DC(Resistive) 

AC(Resistive) 

250VAC

220VDC

Applied power 0.1W 

Applied power 0.14W 

Applied power 0.2W 
Coil temperature 

 rise (℃) 

Coil temperature

 rise (℃) 

Contact 

current (A) 
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Miniature Signal Relays – EC2/EE2

Performance Data cont.

Operate and Release Voltage vs. Ambient Temperature
This shows a typical change of operate (release) voltage. The value of must operate is estimated, so coil voltage must be 
applied higher than this value for safe operation. For hot start operation, please inquire with KEMET.

Running Test (Non-load)
(Load:	none;	Drive:	5	VDC,	50	Hz,	50%	duty;	Ambient	Temperature:	room	temperature;	Sample:	EE2–5NU,	20	pieces)

Running Test (Load)
(Load:	50	VDC,	0.1	A	resistive;	Drive:	5	VDC,	5	Hz,	50%	duty;	Ambient	Temperature:	85°C;	Sample:	EE2–5NU,	10	pieces)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data. 
●Please request for a specification sheet for detailed product data prior to the purchase. 
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog. 
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●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data. 
●Please request for a specification sheet for detailed product data prior to the purchase. 
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog. 
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Miniature Signal Relays – EC2/EE2

Performance Data cont.

Breakdown Voltage
(Sample: EE2–5NU, 10 pieces)

Alteration of Voltage in Dense Mounting
(magnetic interference)

●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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□ OPERATE AND RELEASE VOLTAGE VS.AMBIENT TEMPERATURE 
This shows a typical change of operate (release) voltage. The value of must operate is estimated, so coil voltage must be applied 

    more than this value for safety operation. For hot start operation, please inquire with NEC TOKIN. 

□ RUNNING TEST (Non load) 
(Load: none, Drive:5VDC，50Hz，50%duty, Ambient temperature :room temperature, Sample:EE2-5NU ,20pieces) 

Operate voltage 

Release voltage

□ RUNNING TEST(Load) 
(Load:50VDC 0.1A resistive,Drive:5VDC,5Hz,50%duty,Ambient temperature:85℃, Sample:EE2-5NU ,10pieces) 
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□ BREAKDOWN VOLTAGE  
Sample: EC2-5NU 10peices

(a) Between open contacts (b) Between adjacent contacts 

(C) Between coil and contact 

□ ALTERNATION OF VOLTAGE IN DENSE MOUNTING (Magnetic interference) 
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●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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□ OPERATE AND RELEASE VOLTAGE VS.AMBIENT TEMPERATURE 
This shows a typical change of operate (release) voltage. The value of must operate is estimated, so coil voltage must be applied 

    more than this value for safety operation. For hot start operation, please inquire with NEC TOKIN. 
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□ BREAKDOWN VOLTAGE  
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●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data.
●Please request for a specification sheet for detailed product data prior to the purchase.
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog.
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□ OPERATE AND RELEASE VOLTAGE VS.AMBIENT TEMPERATURE 
This shows a typical change of operate (release) voltage. The value of must operate is estimated, so coil voltage must be applied 

    more than this value for safety operation. For hot start operation, please inquire with NEC TOKIN. 
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Miniature Signal Relays – EC2/EE2
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Tape & Reel Packaging Information (EE2 - L Packaging Only) – Millimeters

Appearance

Tape Dimensions

Relay Direction Mark and Tape Carrying Direction

Lead Type A B
NU-L, NUX-L, 

NKX-L Maximum 10.9 10.0

NUH-L Maximum 11.1 8.0
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Miniature Signal Relays – EC2/EE2

Tape & Reel Packaging Information (EE2 - L9 Packaging Only) – Millimeters

Appearance

 
   APPEARANCE                                                              

500 pieces/Reel  
Reel diameter: 380mm     

            
 
 
 
 
 
 
 
 
 
 
   TAPE DIMENSIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RELAY DIRECTION MARK AND TAPE CARRYING DIRECTION

Reel
Silica Gel

HIC

Direction Mark

Sprocket Hole

Direction of Unreeling

 

Φ1.5  

16.0  

4.0  

2.0  

7.8  

3.9 5 
10.6  

0.4  1.
75

 

24
.0

 11
.5

 

15
.3

 

11
.5

 

11
.2 

Ma
xim

um

8.
95

 

14
.8

 
B

A A

B

Tape Dimensions

 
   APPEARANCE                                                              

500 pieces/Reel  
Reel diameter: 380mm     

            
 
 
 
 
 
 
 
 
 
 
   TAPE DIMENSIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RELAY DIRECTION MARK AND TAPE CARRYING DIRECTION

Reel
Silica Gel

HIC

Direction Mark

Sprocket Hole

Direction of Unreeling

 

Φ1.5  

16.0  

4.0  

2.0  

7.8  

3.9 5 
10.6  

0.4  1.
75

 

24
.0

 11
.5

 

15
.3

 

11
.5

 

11
.2 

Ma
xim

um

8.
95

 

14
.8

 

B

A A

B

Relay Direction Mark and Tape Carrying Direction

 
   APPEARANCE                                                              

500 pieces/Reel  
Reel diameter: 380mm     

            
 
 
 
 
 
 
 
 
 
 
   TAPE DIMENSIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RELAY DIRECTION MARK AND TAPE CARRYING DIRECTION

Reel
Silica Gel

HIC

Direction Mark

Sprocket Hole

Direction of Unreeling

 

Φ1.5  

16.0  

4.0  

2.0  

7.8  

3.9 5 
10.6  

0.4  1.
75

 

24
.0

 11
.5

 

15
.3

 

11
.5

 

11
.2 

Ma
xim

um

8.
95

 

14
.8

 

B

A A

B



16© KEMET Electronics Corporation • One East Broward Boulevard R7002_EC2_EE2 • 10/3/2023
Fort Lauderdale, FL 33301 USA • 954-766-2800 • www.kemet.com

Miniature Signal Relays – EC2/EE2

Notes on Using Relays

1. Contact Load

Make	sure	that	the	contact	load	is	within	the	specified	range;	otherwise,	the	lifetime	of	the	contacts	will	be	shortened	
considerably. Note that the running performance shown is an example, and that it varies depending on parameters such 
as the type of load, switching frequency, driver circuit, and ambient temperature under the actual operating conditions.

2. Driving Relays

• If	the	internal	connection	diagram	of	a	relay	shows	+	and	-	symbols	on	the	coil,	apply	the	rated	voltage	to	the	relay	in	
the	specified	direction.	If	a	rippled	DC	current	source	is	used,	abnormalities	such	as	heat	at	the	coil	may	occur.

• The maximum voltage that can be applied to the coil of the relay varies depending on the ambient temperature. 
Generally, the higher the voltage applied to the coil, the shorter the operating time. Note, however, that high voltage 
also increases the bounce of the contacts and the contact opening and closing frequency, which may shorten the 
lifetime of the contacts.

• For consistent operation, the driving voltage should have rise and fall times of less than 1 ms.

• For	a	latching	relay,	apply	a	voltage	to	the	coil	according	to	the	polarity	specified	in	the	internal	connection	diagram	of	
the relay.

• If a current is applied to the coil over a long period of time, the coil temperature rises, promoting generation of organic 
gas inside the relay, which may result in faulty contacts. In this case, use of a latching relay is recommended.

• The operating time and release time indicate the time required for each contact to close after the voltage has been 
applied to or removed from the coil. However, because the relay has a mechanical structure, a bounce state exists 
at the end of the operating and release times. Furthermore, because additional time is required until the contact 
stabilizes after being in a high-resistance state, care must be taken when using the relay at high speeds.

3. Operating Environment

• Make	sure	that	the	relay	mounted	in	the	application	set	is	used	within	the	specified	temperature	range.	Use	of	a	relay	
at a temperature outside this range may adversely affect insulation or contact performance.

• If	the	relay	is	used	for	a	long	period	of	time	in	highly	humid	(RH	85%	or	higher)	environment,	moisture	may	be	
absorbed into the relay. This moisture may react with the NOx and SOx generated by glow discharges that occur when 
the contacts are opened or closed, producing nitric or sulfuric acid. If this happens, the acid produced may corrode 
the metallic parts of the relay, causing operational malfunction.

• If any material containing silicon (silicon rubber, silicon oil, and silicon based coating material) is used in the 
neighborhood of relay, there is some possibility that these materials will emit silicon gas that will penetrate the 
relay. In this case, the switching contact may generate silicon compounds on the surface of contacts. This silicon 
compound may result in contact failure. Avoid use of relay in such an environment.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data. 
●Please request for a specification sheet for detailed product data prior to the purchase. 
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog. 
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NOTE ON CORRECT USE 
 
1. Notes on contact load 
Make sure that the contact load is within the specified range; 
otherwise, the lifetime of the contacts will be shortened 
considerably. 
Note that the running performance shown is an example, 
and that it varies depending on parameters such as the 
type of load, switching  frequency, driver circuit, and 
ambient temperature under the actual operating conditions. 
Evaluate the performance by using the actual circuit before 
using the relay. 
2. Driving relays 
- If the internal connection diagram of a relay shows + and - 
symbols on the coil, apply the rated voltage to the relay in 
the specified direction. If a rippled DC current source is 
used, abnormalities such as beat at the coil may occur. 
- The maximum voltage that can be applied to the coil of the 
relay  varies depending on the ambient temperature. 
Generally, the higher the voltage applied to the coil, the 
shorter the operating time. Note, however, that a high 
voltage also increases the bounce of the  contacts and 
the contact opening and closing frequency, which may 
shorten the lifetime of the contacts. 
- If the driving voltage waveform of the relay coil rises and 
falls gradually, the inherent performance of the relay may not 
be fully realized. Make sure that the voltage waveform 
instantaneously rises and falls as a pulse. 
 
 
 
 
 
 
 
 
 
 
 
- For a latching relay, apply a voltage to the coil according to 
the polarity specified in the internal connection diagram of 
the relay. 
- If a current is applied to the coil over a long period of time, 
the coil temperature rises, promoting generation of organic 
gas inside the relay, which may result in faulty contacts. In 
this case, use of a latching relay is recommended. 
- The operating time and release time indicate the time 
required for each contact to close after the voltage has been 
applied to or removed from the coil. However, because the 
relay has a mechanical structure, a bounce state exists at 
the end of the operating and release times. Furthermore, 
because additional time is required until the contact 
stabilizes after being in a high-resistance state, care must be 
taken when using the relay at high speeds. 
3. Operating environment 
- Make sure that the relay mounted in the application set is 
used within the specified temperature range. Use of a relay 

at a temperature outside this range may adversely affect 
insulation or contact performance. 
- If the relay is used for a long period of time in highly humid 
(RH 85% or higher) environment, moisture may be absorbed 
into the relay. This moisture may react with the NOx and 
SOx generated by glow discharges that occur when the 
contacts are opened or closed, producing nitric or sulfuric 
acid. If this happens, the acid produced may corrode the 
metallic parts of the relay, causing operational malfunction. 
- If any material containing silicon (silicon rubber, silicon oil, 
and silicon based coating material) is used in the 
neighborhood of relay, there is some possibility that these 
materials will emit silicon gas that will penetrate the relay. In 
this case, the switching contact may generate silicon 
compounds on the surface of contacts. This silicon 
compound may result in contact failure. Avoid use of relay in 
such an environment. 
- Because the operating temperature range varies 
depending on the humidity, use the relay in the temperature 
range illustrated in the figure below. Prevent the relay from 
being frozen and avoid the generation of condensation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- The relay maintains constant sealability under normal 
atmospheric pressure (810 to 1,200 hpa). Its sealability may 
be degraded or the relay may be deformed and malfunction 
if it is used under barometric conditions exceeding the 
specified range. 
- The same applies when the relay is stored or transported. 
Keep the upper-limit value of the temperature to which the 
relay is exposed after it is removed from the carton box to 
within 50°C. 
- Permanent magnets are used in polarized relays. For this 
reason, when magnets, transformers, or speakers are 
located nearby the relay characteristics may change and 
faulty operations may result. 
- If excessive vibration or shock is applied to the relay, it may 
malfunction and the contacts remain closed. Vibration or 
shock applied to the relay during operation may cause 
considerable damage to or wearing of the contacts. Note that 
operation of a snap switch mounted close to the relay or 
shock due to the operation of magnetic solenoid may also 
cause malfunctioning. 
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Notes on Using Relays cont.

• Because the operating temperature range varies depending on the humidity, use the relay in the temperature range 
illustrated	in	the	figure	below.	Prevent	the	relay	from	being	frozen	and	avoid	the	generation	of	condensation.

• The relay maintains constant sealability under normal atmospheric pressure (810 to 1,200 hpa). Its sealability may 
be degraded or the relay may be deformed and malfunction if it is used under barometric conditions exceeding the 
specified	range.

• The same applies when the relay is stored or transported. Keep the upper-limit value of the temperature to which the 
relay is exposed after it is removed from the carton box to within 50°C.

• Permanent magnets are used in polarized relays. For this reason, when magnets, transformers, or speakers are 
located nearby the relay characteristics may change and faulty operations may result.

• If excessive vibration or shock is applied to the relay, it may malfunction and the contacts remain closed. Vibration or 
shock applied to the relay during operation may cause considerable damage to or wearing of the contacts. Note that 
operation of a snap switch mounted close to the relay or shock due to the operation of magnetic solenoid may also 
cause malfunctioning.

4. Mounting

• When mounting a relay onto a PC board using an automatic chip mounter, if excessive force is applied to the cover 
of the relay when the relay is chucked or inserted, the cover may be damaged or the characteristics of the relay 
degraded. Keep the force applied to the relay to within 1 kg.

• Avoid bending the pins to temporarily secure the relay to the PC board. Bending the pins may degrade sealability or 
adversely affect the internal mechanism.

• Ventilation immediately after soldering is recommended. Avoid immersing the relay in cleaning solvent immediately 
after soldering due to the danger of thermal shock being applied to the relay.

• Use an alcohol-based or water-based cleaning solvent. Never use thinner and benzene because they may damage the 
relay housing.

• Do not use ultrasonic cleaning because the vibration energy generated by the ultrasonic waves may cause the 
contacts to remain closed.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
●All specifications in this catalog and production status of products are subject to change without notice. Prior to the purchase, please contact NEC TOKIN for updated product data. 
●Please request for a specification sheet for detailed product data prior to the purchase. 
●Before using the product in this catalog, please read "Precautions" and other safety precautions listed in the printed version catalog. 
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otherwise, the lifetime of the contacts will be shortened 
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Note that the running performance shown is an example, 
and that it varies depending on parameters such as the 
type of load, switching  frequency, driver circuit, and 
ambient temperature under the actual operating conditions. 
Evaluate the performance by using the actual circuit before 
using the relay. 
2. Driving relays 
- If the internal connection diagram of a relay shows + and - 
symbols on the coil, apply the rated voltage to the relay in 
the specified direction. If a rippled DC current source is 
used, abnormalities such as beat at the coil may occur. 
- The maximum voltage that can be applied to the coil of the 
relay  varies depending on the ambient temperature. 
Generally, the higher the voltage applied to the coil, the 
shorter the operating time. Note, however, that a high 
voltage also increases the bounce of the  contacts and 
the contact opening and closing frequency, which may 
shorten the lifetime of the contacts. 
- If the driving voltage waveform of the relay coil rises and 
falls gradually, the inherent performance of the relay may not 
be fully realized. Make sure that the voltage waveform 
instantaneously rises and falls as a pulse. 
 
 
 
 
 
 
 
 
 
 
 
- For a latching relay, apply a voltage to the coil according to 
the polarity specified in the internal connection diagram of 
the relay. 
- If a current is applied to the coil over a long period of time, 
the coil temperature rises, promoting generation of organic 
gas inside the relay, which may result in faulty contacts. In 
this case, use of a latching relay is recommended. 
- The operating time and release time indicate the time 
required for each contact to close after the voltage has been 
applied to or removed from the coil. However, because the 
relay has a mechanical structure, a bounce state exists at 
the end of the operating and release times. Furthermore, 
because additional time is required until the contact 
stabilizes after being in a high-resistance state, care must be 
taken when using the relay at high speeds. 
3. Operating environment 
- Make sure that the relay mounted in the application set is 
used within the specified temperature range. Use of a relay 

at a temperature outside this range may adversely affect 
insulation or contact performance. 
- If the relay is used for a long period of time in highly humid 
(RH 85% or higher) environment, moisture may be absorbed 
into the relay. This moisture may react with the NOx and 
SOx generated by glow discharges that occur when the 
contacts are opened or closed, producing nitric or sulfuric 
acid. If this happens, the acid produced may corrode the 
metallic parts of the relay, causing operational malfunction. 
- If any material containing silicon (silicon rubber, silicon oil, 
and silicon based coating material) is used in the 
neighborhood of relay, there is some possibility that these 
materials will emit silicon gas that will penetrate the relay. In 
this case, the switching contact may generate silicon 
compounds on the surface of contacts. This silicon 
compound may result in contact failure. Avoid use of relay in 
such an environment. 
- Because the operating temperature range varies 
depending on the humidity, use the relay in the temperature 
range illustrated in the figure below. Prevent the relay from 
being frozen and avoid the generation of condensation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- The relay maintains constant sealability under normal 
atmospheric pressure (810 to 1,200 hpa). Its sealability may 
be degraded or the relay may be deformed and malfunction 
if it is used under barometric conditions exceeding the 
specified range. 
- The same applies when the relay is stored or transported. 
Keep the upper-limit value of the temperature to which the 
relay is exposed after it is removed from the carton box to 
within 50°C. 
- Permanent magnets are used in polarized relays. For this 
reason, when magnets, transformers, or speakers are 
located nearby the relay characteristics may change and 
faulty operations may result. 
- If excessive vibration or shock is applied to the relay, it may 
malfunction and the contacts remain closed. Vibration or 
shock applied to the relay during operation may cause 
considerable damage to or wearing of the contacts. Note that 
operation of a snap switch mounted close to the relay or 
shock due to the operation of magnetic solenoid may also 
cause malfunctioning. 
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Notes on Using Relays cont.

5. Handling and Storage

• Relays are packaged in magazine cases for shipment. If a space is created in the case after some relays have been 
removed, be sure to insert a stopper to secure the remaining relays in the case. If relays are not well secured, vibration 
during transportation may cause malfunctioning of the contacts.

• Exercise care in handling the relay so as to avoid dropping it or allowing it to fall. Do not use a relay that has been 
dropped.	If	a	relay	drops	from	a	workbench	to	the	floor,	a	shock	of	9,800	m/s2 (1,000 G) or more is applied to the relay, 
possibly damaging its functions. Even if a light shock has been applied to the relay, thoroughly evaluate its operation 
before using it.

• Latching relays are factory-set to reset state for shipment. A latching relay may be set, however, by vibration or shock 
applied while being transported. Be sure to forcibly reset the relay before using it in the application set. Also note that 
the relay may be set by unexpected vibration or shock when it is used in a portable set.

• The sealability of a surface mount (SMT) relay may be lost if the relay absorbs and is then heated during soldering. 
When storing relays, therefore, observe the following points:

1. 	For	standard	packing,	please	use	relays	within	12	months	after	delivery	(storage	conditions:	30°C/60%	RH).	If	the	
relays have moisture absorption, dehumidify as follows:

–	Tape	Packaging:	50	±5°C,	200–300	hours.

–	Simple	Relay:	85	±5°C,	48	hours.

2. 	For	MBB	packing,	please	use	relays	within	2	years	after	delivery	(storage	conditions:	30°C/60%	RH).	After	
opening	MBB	packing,	please	use	within	3	months	(storage	conditions:	30°C/60%	RH).
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KEMET Electronics Corporation Sales Offi  ces

For	a	complete	list	of	our	global	sales	offi		ces,	please	visit	www.kemet.com/sales.

Disclaimer
YAGEO	Corporation	and	its	affi		liates	do	not	recommend	the	use	of	commercial	or	automotive	grade	products	for	high	reliability	applications	or	manned	space	fl	ight.

All	product	specifi	cations,	statements,	information	and	data	(collectively,	the	“Information”)	in	this	datasheet	are	subject	to	change.	The	customer	is	responsible	for	
checking and verifying the extent to which the Information contained in this publication is applicable to an order at the time the order is placed. All Information given 
herein is believed to be accurate and reliable, but it is presented without guarantee, warranty, or responsibility of any kind, expressed or implied.

Statements	of	suitability	for	certain	applications	are	based	on	KEMET	Electronics	Corporation’s	(“KEMET”)	knowledge	of	typical	operating	conditions	for	such	
applications,	but	are	not	intended	to	constitute	–	and	KEMET	specifi	cally	disclaims	–	any	warranty	concerning	suitability	for	a	specifi	c	customer	application	or	use.	
The Information is intended for use only by customers who have the requisite experience and capability to determine the correct products for their application. Any 
technical advice inferred from this Information or otherwise provided by KEMET with reference to the use of KEMET’s products is given gratis, and KEMET assumes
no obligation or liability for the advice given or results obtained.

Although KEMET designs and manufactures its products to the most stringent quality and safety standards, given the current state of the art, isolated component 
failures may still occur. Accordingly, customer applications which require a high degree of reliability or safety should employ suitable designs or other safeguards 
(such as installation of protective circuitry or redundancies) in order to ensure that the failure of an electrical component does not result in a risk of personal injury
or property damage.

Although all product–related warnings, cautions and notes must be observed, the customer should not assume that all safety measures are indicated or that other 
measures may not be required.

KEMET	requires	its	products	to	be	packaged	and	shipped	on	pallets.	This	is	because	KEMET’s	products	are	specifi	cally	designed	to	be	packed	onto	pallets	during	
shipment. If for any reason, the products are removed from pallets by the shipping party and shipped to the end customer, then additional external protection is 
required.	In	this	instance,	an	external	box	with	two	carton	layers	and	an	upwards	orientation	sticker	must	be	used	by	the	shipping	party,	with	the	empty	space	fi	lled	
with	fi	lling	material,	and	afterwards	sealing	the	box.	If	this	packing	and	packaging	guideline	is	not	followed	by	the	shipping	party,	the	shipping	party,	and	not	KEMET,	
will be held responsible for any packaging, packing and/or product damages upon delivery of the products to the end customer. KEMET hereby disclaims any liability 
for	damages	to	the	products	or	otherwise	that	have	been,	or	threaten	to	be,	infl	icted,	result	from	or	are	in	any	way	related	to	the	packaging,	packing	or	damage	by	the	
shipping party in contravention of the packing and packaging guidelines herein.

  KEMET is a registered trademark of KEMET Electronics Corporation.
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�� +#g�hi' #-� ������ ��j�

�� +�-*g�hi' �-* ������ ��j�

�� +*g�hi' *-� ������ ��j�

�� +� g�hi' � -� ������ ��j�

�� + �g�hi'  �-� ������ ��j�

�� +#g�hik #-� ������ ��j�

�� +�-*g�hik �-* ������ ��j�

�� +*g�hik *-� ������ ��j�

�� +� g�hik � -� ������ ��j�

�� + �g�hik  �-� ������ ��j�

�� +#g�hi' #-� (��l�	�����
 ��j�

�� +�-*g�hi' �-* (��l�	�����
 ��j�

�� +*g�hi' *-� (��l�	�����
 ��j�

�� +� g�hi' � -� (��l�	�����
 ��j�

�� + �g�hi'  �-� (��l�	�����
 ��j�

�� +#g�hi'+% #-� (��l�	�����
 �����������

�� +�-*g�hi'+% �-* (��l�	�����
 �����������

�� +*g�hi'+% *-� (��l�	�����
 �����������

�� +� g�hi'+% � -� (��l�	�����
 �����������

�� + �g�hi'+%  �-� (��l�	�����
 �����������

TFUNJVWXGIU V[XOPFHJ\[OHJ][HNFQI ÎF_JÈaI TFZbFQOPQ
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OKKP

[dIELdeKUETRIK
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OKKP

[dIELdeKUETRIK
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��YZ[\]̂_̀\]abZa]ab\]̀\fZ�]pd_ea\g]he]ab\]ZjjfhcZahde]̂\a]ĥ]_̂\g]ihabhe]ab\]̂j\chk\g]a\pj\̀Za_̀\]̀Zel\�]�̂\]do]Z]̀\fZ�]

������	/�	�����	������	��u������v	�/�s����	��	�s��ww	
��������������
���
���	�w�/��
	-
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��(��J�	��0��
����
I���HI+I������
���

hijkiljm

�I���������� #�! �0���
������H�������n���JJ�����������

RSop̀RdMR̀qQMqVWQMVUM̀Mr̀dMp̀Rs̀TQtMuVUVòvMwS̀PXMqp̀RQM
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×ÐỐ·Õ²§

¹Ç¼§

Á²Ô²·Ï²§

¾µ²¶·́±Ð³Ï§¹Þ¥¦
©
¼

¾µ²¶·́²§×ÐỐ·Õ²§
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×ÐỐ·Õ²§

¹Ç¼§

Á²Ô²·Ï²§

¾µ²¶·́±Ð³Ï§¹Þ¥¦
©
¼

¾µ²¶·́²§×ÐỐ·Õ²§
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�s��s	�������v	��	��t.��v���0�����	�0�t��	�
�����v��v	�u�y�����(�y�w	�	���	��st�w������
v��w	���v���

����v	��

�v	�
���
�����	��	�	����
��	�'�����
��w������
������x���
��
��.��x��v���v���	��'��v	��
�������
	��0�t�
���	�

�v	�0	�����
�������x��v	��	��t'�
�����w��	��������0��x��
���.

���x���t�0��	�����
�������w�����
�������
����ss	�'�����
����'���������
��s��	��
����w�0��	�����������	������v	�

�	�wvs�v��x��	��t'��v	�	�����0	�����s����t��v����v	�	�0��	�����������	0�������
��w����v���������	�	����	��v	�

�	��t.�����v���
��	'��v	�����
v��w�
���
��0�t�w	�	���	�����
��
0���������v	����x�
	�x�
���
��.��v�������
��


0�����0�t��	��������
���
��x�����	.�)������	�x��	��t������
v����	�����0	��.

������ ¡¢£¤£¢¥¦£§̈��£̈�¦©£��¢¥¦¥�§ª�¥̈«� ¬§«¢¦£§̈��¦¥¦��§¤� ¬§«¢¦��¥¬¡��®̄¡¢¦�¦§�¢©¥̈ª¡�°£¦©§¦�̈§¦£¢¡±�²¬£§¬�¦§�¦©¡� ¬¢©¥�¡³� �¡¥�¡�¢§̈¦¥¢¦�́µ¶�·̧ ¹º́�¤§¬� «¥¦¡«� ¬§«¢¦�«¥¦¥±�

»¼½

¾¿ÀÁÂ¿¾ÂÃ¿ÄÄÁÃÀÂÅÆÁÂ

Â

»Ç½ÈÉÊËÌ½ÉÍ½ÎÉÍÊÏÎÊ½ÐÉÏÑ½

ÒÏÓË½ÌÔÕË½ÊÖÏÊ½ÊÖË½ÎÉÍÊÏÎÊ½ÐÉÏÑ½×Ì½Ø×ÊÖ×Í½ÊÖË½ÌÙËÎ×Ú×ËÑ½ÕÏÍÛËÜÝ

ÉÊÖËÕØ×ÌËÞ½ÊÖË½Ð×ÚËÊ×ßË½ÉÚ½ÊÖË½ÎÉÍÊÏÎÊÌ½Ø×ÐÐ½àË½ÌÖÉÕÊËÍËÑ½

ÎÉÍÌ×ÑËÕÏàÐáÇ½

ÈÉÊË½ÊÖÏÊ½ÊÖË½ÕÔÍÍ×ÍÛ½ÙËÕÚÉÕßÏÍÎË½ÌÖÉØÍ½×Ì½ÏÍ½ËâÏßÙÐËÞ½

ÏÍÑ½ÊÖÏÊ½×ÊÝãÏÕ×ËÌ½ÑËÙËÍÑ×ÍÛ½ÉÍ½ÙÏÕÏßËÊËÕÌ½ÌÔÎÖ½ÏÌ½ÊÖË½

ÊáÙË½ÉÚ½ÐÉÏÑÞ½ÌØ×ÊÎÖ×ÍÛÝ ÚÕËäÔËÍÎáÞ½ÑÕ×ãËÕ½Î×ÕÎÔ×ÊÞ½ÏÍÑ½

Ïßà×ËÍÊ½ÊËßÙËÕÏÊÔÕË½ÔÍÑËÕ½ÊÖË½ÏÎÊÔÏÐÝÉÙËÕÏÊ×ÍÛ½ÎÉÍÑ×Ê×ÉÍÌÇ½

åãÏÐÔÏÊË½ÊÖË½ÙËÕÚÉÕßÏÍÎË½àá½ÔÌ×ÍÛ½ÊÖË½ÏÎÊÔÏÐÝÎ×ÕÎÔ×Ê½àËÚÉÕË½

ÔÌ×ÍÛ½ÊÖË½ÕËÐÏáÇ½

æÇ½çÕ×ã×ÍÛ½ÕËÐÏáÌ½

è½éÚ½ÊÖË½×ÍÊËÕÍÏÐ½ÎÉÍÍËÎÊ×ÉÍ½Ñ×ÏÛÕÏß½ÉÚ½Ï½ÕËÐÏá½ÌÖÉØÌ½ê½ÏÍÑ½è½

ÌáßàÉÐÌÝÉÍ½ÊÖË½ÎÉ×ÐÞ½ÏÙÙÐá½ÊÖË½ÕÏÊËÑ½ãÉÐÊÏÛË½ÊÉ½ÊÖË½ÕËÐÏá½×Í½

ÊÖË½ÌÙËÎ×Ú×ËÑÝÑ×ÕËÎÊ×ÉÍÇ½éÚ½Ï½Õ×ÙÙÐËÑ½çë½ÎÔÕÕËÍÊ½ÌÉÔÕÎË½×Ì½

ÔÌËÑÞ½ÏàÍÉÕßÏÐ×Ê×ËÌ½ÌÔÎÖÝÏÌ½àËÏÊ½ÏÊ½ÊÖË½ÎÉ×Ð½ßÏá½ÉÎÎÔÕÇ½

è½ìÖË½ßÏâ×ßÔß½ãÉÐÊÏÛË½ÊÖÏÊ½ÎÏÍ½àË½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÎÉ×Ð½ÉÚ½ÊÖË½

ÕËÐÏáÝ ãÏÕ×ËÌ½ÑËÙËÍÑ×ÍÛ½ÉÍ½ÊÖË½Ïßà×ËÍÊ½ÊËßÙËÕÏÊÔÕËÇ½

íËÍËÕÏÐÐáÞ½ÊÖË½Ö×ÛÖËÕÝÊÖË½ãÉÐÊÏÛË½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÎÉ×ÐÞ½ÊÖË½

ÌÖÉÕÊËÕ½ÊÖË½ÉÙËÕÏÊ×ÍÛ½Ê×ßËÇ½ÈÉÊËÞ½ÖÉØËãËÕÞ½ÊÖÏÊ½Ï½Ö×ÛÖ½

ãÉÐÊÏÛË½ÏÐÌÉ½×ÍÎÕËÏÌËÌ½ÊÖË½àÉÔÍÎË½ÉÚ½ÊÖËÝÝÎÉÍÊÏÎÊÌ½ÏÍÑ½

ÊÖË½ÎÉÍÊÏÎÊ½ÉÙËÍ×ÍÛ½ÏÍÑ½ÎÐÉÌ×ÍÛ½ÚÕËäÔËÍÎáÞ½ØÖ×ÎÖ½ßÏáÝ

ÌÖÉÕÊËÍ½ÊÖË½Ð×ÚËÊ×ßË½ÉÚ½ÊÖË½ÎÉÍÊÏÎÊÌÇ½

è½éÚ½ÊÖË½ÑÕ×ã×ÍÛ½ãÉÐÊÏÛË½ØÏãËÚÉÕß½ÉÚ½ÊÖË½ÕËÐÏá½ÎÉ×Ð½Õ×ÌËÌ½ÏÍÑ½

ÚÏÐÐÌ½ÛÕÏÑÔÏÐÐáÞ½ÊÖË½×ÍÖËÕËÍÊ½ÙËÕÚÉÕßÏÍÎË½ÉÚ½ÊÖË½ÕËÐÏá½ßÏá½ÍÉÊ½

àË½ÚÔÐÐá½ÕËÏÐ×îËÑÇ½ÒÏÓË½ÌÔÕË½ÊÖÏÊ½ÊÖË½ãÉÐÊÏÛË½ØÏãËÚÉÕß½

×ÍÌÊÏÍÊÏÍËÉÔÌÐá½Õ×ÌËÌ½ÏÍÑ½ÚÏÐÐÌ½ÏÌ½Ï½ÙÔÐÌËÇ½

½

ï

ï

ï

ï

ï

ï

ï

ï

ï

ï

è½ðÉÕ½Ï½ÐÏÊÎÖ×ÍÛ½ÕËÐÏáÞ½ÏÙÙÐá½Ï½ãÉÐÊÏÛË½ÊÉ½ÊÖË½ÎÉ×Ð½ÏÎÎÉÕÑ×ÍÛ½ÊÉ½

ÊÖË½ÙÉÐÏÕ×Êá½ÌÙËÎ×Ú×ËÑ½×Í½ÊÖË½×ÍÊËÕÍÏÐ½ÎÉÍÍËÎÊ×ÉÍ½Ñ×ÏÛÕÏß½ÉÚ½

ÊÖË½ÕËÐÏáÇ½

è½éÚ½Ï½ÎÔÕÕËÍÊ½×Ì½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÎÉ×Ð½ÉãËÕ½Ï½ÐÉÍÛ½ÙËÕ×ÉÑ½ÉÚ½Ê×ßËÞ½

ÊÖË½ÎÉ×Ð½ÊËßÙËÕÏÊÔÕË½Õ×ÌËÌÞ½ÙÕÉßÉÊ×ÍÛ½ÛËÍËÕÏÊ×ÉÍ½ÉÚ½ÉÕÛÏÍ×Î½

ÛÏÌ½×ÍÌ×ÑË½ÊÖË½ÕËÐÏáÞ½ØÖ×ÎÖ½ßÏá½ÕËÌÔÐÊ½×Í½ÚÏÔÐÊá½ÎÉÍÊÏÎÊÌÇ½éÍ½

ÊÖ×Ì½ÎÏÌËÞ½ÔÌË½ÉÚ½Ï½ÐÏÊÎÖ×ÍÛ½ÕËÐÏá½×Ì½ÕËÎÉßßËÍÑËÑÇ½

è½ìÖË½ÉÙËÕÏÊ×ÍÛ½Ê×ßË½ÏÍÑ½ÕËÐËÏÌË½Ê×ßË½×ÍÑ×ÎÏÊË½ÊÖË½Ê×ßË½

ÕËäÔ×ÕËÑ½ÚÉÕ½ËÏÎÖ½ÎÉÍÊÏÎÊ½ÊÉ½ÎÐÉÌË½ÏÚÊËÕ½ÊÖË½ãÉÐÊÏÛË½ÖÏÌ½àËËÍ½

ÏÙÙÐ×ËÑ½ÊÉ½ÉÕÝÕËßÉãËÑ½ÚÕÉß½ÊÖË½ÎÉ×ÐÇ½ñÉØËãËÕÞ½àËÎÏÔÌË½ÊÖË½

ÕËÐÏá½ÖÏÌ½Ï½ßËÎÖÏÍ×ÎÏÐ½ÌÊÕÔÎÊÔÕËÞ½Ï½àÉÔÍÎË½ÌÊÏÊË½Ëâ×ÌÊÌ½ÏÊ½

ÊÖË½ËÍÑ½ÉÚ½ÊÖË½ÉÙËÕÏÊ×ÍÛ½ÏÍÑ½ÕËÐËÏÌË½Ê×ßËÌÇ½ðÔÕÊÖËÕßÉÕËÞ½

àËÎÏÔÌË½ÏÑÑ×Ê×ÉÍÏÐ½Ê×ßË½×Ì½ÕËäÔ×ÕËÑ½ÔÍÊ×Ð½ÊÖË½ÎÉÍÊÏÎÊ½

ÌÊÏà×Ð×îËÌ½ÏÚÊËÕ½àË×ÍÛ½×Í½Ï½Ö×ÛÖèÕËÌ×ÌÊÏÍÎË½ÌÊÏÊËÞ½ÎÏÕË½ßÔÌÊ½àË½

ÊÏÓËÍ½ØÖËÍ½ÔÌ×ÍÛ½ÊÖË½ÕËÐÏá½ÏÊ½Ö×ÛÖ½ÌÙËËÑÌÇ½

¼Ç½òÙËÕÏÊ×ÍÛ½ËÍã×ÕÉÍßËÍÊ½

è½ÒÏÓË½ÌÔÕË½ÊÖÏÊ½ÊÖË½ÕËÐÏá½ßÉÔÍÊËÑ½×Í½ÊÖË½ÏÙÙÐ×ÎÏÊ×ÉÍ½ÌËÊ½×Ì½

ÔÌËÑ½Ø×ÊÖ×Í½ÊÖË½ÌÙËÎ×Ú×ËÑ½ÊËßÙËÕÏÊÔÕË½ÕÏÍÛËÇ½óÌË½ÉÚ½Ï½ÕËÐÏá½

ÏÊ½Ï½ÊËßÙËÕÏÊÔÕË½ÉÔÊÌ×ÑË½ÊÖ×Ì½ÕÏÍÛË½ßÏá½ÏÑãËÕÌËÐá½ÏÚÚËÎÊ½

×ÍÌÔÐÏÊ×ÉÍ½ÉÕ½ÎÉÍÊÏÎÊ½ÙËÕÚÉÕßÏÍÎËÇ½

è½éÚ½ÊÖË½ÕËÐÏá½×Ì½ÔÌËÑ½ÚÉÕ½Ï½ÐÉÍÛ½ÙËÕ×ÉÑ½ÉÚ½Ê×ßË½×Í½Ö×ÛÖÐá½ÖÔß×Ñ½

ôõñ½ö÷ø½ÉÕ½Ö×ÛÖËÕù½ËÍã×ÕÉÍßËÍÊÞ½ßÉ×ÌÊÔÕË½ßÏá½àË½ÏàÌÉÕàËÑ½

×ÍÊÉ½ÊÖË½ÕËÐÏáÇ½ìÖ×Ì½ßÉ×ÌÊÔÕË½ßÏá½ÕËÏÎÊ½Ø×ÊÖ½ÊÖË½Èòâ½ÏÍÑ½

úòâ½ÛËÍËÕÏÊËÑ½àá½ÛÐÉØ½Ñ×ÌÎÖÏÕÛËÌ½ÊÖÏÊ½ÉÎÎÔÕ½ØÖËÍ½ÊÖË½

ÎÉÍÊÏÎÊÌ½ÏÕË½ÉÙËÍËÑ½ÉÕ½ÎÐÉÌËÑÞ½ÙÕÉÑÔÎ×ÍÛ½Í×ÊÕ×Î½ÉÕ½ÌÔÐÚÔÕ×Î½

ÏÎ×ÑÇ½éÚ½ÊÖ×Ì½ÖÏÙÙËÍÌÞ½ÊÖË½ÏÎ×Ñ½ÙÕÉÑÔÎËÑ½ßÏá½ÎÉÕÕÉÑË½ÊÖË½

ßËÊÏÐÐ×Î½ÙÏÕÊÌ½ÉÚ½ÊÖË½ÕËÐÏáÞ½ÎÏÔÌ×ÍÛ½ÉÙËÕÏÊ×ÉÍÏÐ½ßÏÐÚÔÍÎÊ×ÉÍÇ½

èïéÚ½ÏÍá½ßÏÊËÕ×ÏÐ½ÎÉÍÊÏ×Í×ÍÛ½Ì×Ð×ÎÉÍ½ôÌ×Ð×ÎÉÍ½ÕÔààËÕÞ½Ì×Ð×ÎÉÍ½É×ÐÞ½

ÏÍÑ½Ì×Ð×ÎÉÍ½àÏÌËÑ½ÎÉÏÊ×ÍÛ½ßÏÊËÕ×ÏÐù½×Ì½ÔÌËÑ½×Í½ÊÖË½

ÍË×ÛÖàÉÕÖÉÉÑ½ÉÚ½ÕËÐÏáÞ½ÊÖËÕË½×Ì½ÌÉßË½ÙÉÌÌ×à×Ð×Êá½ÊÖÏÊ½ÊÖËÌË½

ßÏÊËÕ×ÏÐÌ½Ø×ÐÐ½Ëß×Ê½Ì×Ð×ÎÉÍ½ÛÏÌ½ÊÖÏÊ½Ø×ÐÐ½ÙËÍËÊÕÏÊË½ÊÖË½ÕËÐÏáÇ½éÍ½

ÊÖ×Ì½ÎÏÌËÞ½ÊÖË½ÌØ×ÊÎÖ×ÍÛ½ÎÉÍÊÏÎÊ½ßÏá½ÛËÍËÕÏÊË½Ì×Ð×ÎÉÍ½

ÎÉßÙÉÔÍÑÌ½ÉÍ½ÊÖË½ÌÔÕÚÏÎË½ÉÚ½ÎÉÍÊÏÎÊÌÇ½ìÖ×Ì½Ì×Ð×ÎÉÍ½

ÎÉßÙÉÔÍÑ½ßÏá½ÕËÌÔÐÊ½×Í½ÎÉÍÊÏÎÊ½ÚÏ×ÐÔÕËÇ½ûãÉ×Ñ½ÔÌË½ÉÚ½ÕËÐÏá½×Í½

ÌÔÎÖ½ÏÍ½ËÍã×ÕÉÍßËÍÊÇ½

è½üËÎÏÔÌË½ÊÖË½ÉÙËÕÏÊ×ÍÛ½ÊËßÙËÕÏÊÔÕË½ÕÏÍÛË½ãÏÕ×ËÌ½

ÑËÙËÍÑ×ÍÛ½ÉÍ½ÊÖË½ÖÔß×Ñ×ÊáÞ½ÔÌË½ÊÖË½ÕËÐÏá½×Í½ÊÖË½ÊËßÙËÕÏÊÔÕË½

ÕÏÍÛË½×ÐÐÔÌÊÕÏÊËÑ½×Í½ÊÖË½Ú×ÛÔÕË½àËÐÉØÇ½ýÕËãËÍÊ½ÊÖË½ÕËÐÏá½ÚÕÉß½

àË×ÍÛ½ÚÕÉîËÍ½ÏÍÑ½ÏãÉ×Ñ½ÊÖË½ÛËÍËÕÏÊ×ÉÍ½ÉÚ½ÎÉÍÑËÍÌÏÊ×ÉÍÇ½

½

ï

ï

ï

ï

ï

ï

ï

ï

ï

ï

ï

ï

è½ìÖË½ÕËÐÏá½ßÏ×ÍÊÏ×ÍÌ½ÎÉÍÌÊÏÍÊ½ÌËÏÐÏà×Ð×Êá½ÔÍÑËÕ½ÍÉÕßÏÐ½

ÏÊßÉÌÙÖËÕ×Î½ÙÕËÌÌÔÕË½ôö»þ½ÊÉ½»Þæþþ½ÖÙÏùÇ½éÊÌ½ÌËÏÐÏà×Ð×Êá½ßÏá½

àË½ÑËÛÕÏÑËÑ½ÉÕ½ÊÖË½ÕËÐÏá½ßÏá½àË½ÑËÚÉÕßËÑ½ÏÍÑ½ßÏÐÚÔÍÎÊ×ÉÍ½

×Ú½×Ê½×Ì½ÔÌËÑ½ÔÍÑËÕ½àÏÕÉßËÊÕ×Î½ÎÉÍÑ×Ê×ÉÍÌ½ËâÎËËÑ×ÍÛ½ÊÖË½

ÌÙËÎ×Ú×ËÑ½ÕÏÍÛËÇ½

è½ìÖË½ÌÏßË½ÏÙÙÐ×ËÌ½ØÖËÍ½ÊÖË½ÕËÐÏá½×Ì½ÌÊÉÕËÑ½ÉÕ½ÊÕÏÍÌÙÉÕÊËÑÇ½

ÿËËÙ½ÊÖË½ÔÙÙËÕèÐ×ß×Ê½ãÏÐÔË½ÉÚ½ÊÖË½ÊËßÙËÕÏÊÔÕË½ÊÉ½ØÖ×ÎÖ½ÊÖË½

ÕËÐÏá½×Ì½ËâÙÉÌËÑ½ÏÚÊËÕ½×Ê½×Ì½ÕËßÉãËÑ½ÚÕÉß½ÊÖË½ÎÏÕÊÉÍ½àÉâ½ÊÉ½

Ø×ÊÖ×Í½÷þ�ëÇ½

èïýËÕßÏÍËÍÊ½ßÏÛÍËÊÌ½ÏÕË½ÔÌËÑ½×Í½ÙÉÐÏÕ×îËÑ½ÕËÐÏáÌÇ½ðÉÕ½ÊÖ×Ì½

ÕËÏÌÉÍÞ½ØÖËÍ½ßÏÛÍËÊÌÞ½ÊÕÏÍÌÚÉÕßËÕÌÞ½ÉÕ½ÌÙËÏÓËÕÌ½ÏÕË½

ÐÉÎÏÊËÑ½ÍËÏÕàá½ÊÖË½ÕËÐÏá½ÎÖÏÕÏÎÊËÕ×ÌÊ×ÎÌ½ßÏá½ÎÖÏÍÛË½ÏÍÑ½

ÚÏÔÐÊá½ÉÙËÕÏÊ×ÉÍÌ½ßÏá½ÕËÌÔÐÊÇ½

è½éÚ½ËâÎËÌÌ×ãË½ã×àÕÏÊ×ÉÍ½ÉÕ½ÌÖÉÎÓ½×Ì½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÕËÐÏáÞ½×Ê½ßÏá½

ßÏÐÚÔÍÎÊ×ÉÍ½ÏÍÑ½ÊÖË½ÎÉÍÊÏÎÊÌ½ÕËßÏ×Í½ÎÐÉÌËÑÇ½�×àÕÏÊ×ÉÍ½ÉÕ½

ÌÖÉÎÓ½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÕËÐÏá½ÑÔÕ×ÍÛ½ÉÙËÕÏÊ×ÉÍ½ßÏá½ÎÏÔÌË½

ÎÉÍÌ×ÑËÕÏàÐË½ÑÏßÏÛË½ÊÉ½ÉÕ½ØËÏÕ×ÍÛ½ÉÚ½ÊÖË½ÎÉÍÊÏÎÊÌÇ½ÈÉÊË½ÊÖÏÊ½

ÉÙËÕÏÊ×ÉÍ½ÉÚ½Ï½ÌÍÏÙ½ÌØ×ÊÎÖ½ßÉÔÍÊËÑ½ÎÐÉÌË½ÊÉ½ÊÖË½ÕËÐÏá½ÉÕ½

ÌÖÉÎÓ½ÑÔË½ÊÉ½ÊÖË½ÉÙËÕÏÊ×ÉÍ½ÉÚ½ßÏÛÍËÊ×Î½ÌÉÐËÍÉ×Ñ½ßÏá½ÏÐÌÉ½

ÎÏÔÌË½ßÏÐÚÔÍÎÊ×ÉÍ×ÍÛÇ½

½

ÈÉß×ÍÏÐ½

ÎÉ×Ð½ãÉÐÊÏÛË

þ

�»ßÌËÎÇ �»ßÌËÎÇ

è�þ½½è�þ½½èæþ½½þ½½æþ½½�þ½½½�þ½½½öþ½½»þþ

öþ

ìËßÙËÕÏÊÔÕË½ô�ë½ù

�þ

�þ

æþ

ö÷

÷

ñÔß×Ñ×Êá½

½ôøõñù



������������	
����
���������������	����������������	����� ������ �!� "!���#$!�$!�!%
&���'���	����	(�&'�%%%��� )*���#��+�,,+!-��������./	0	�.
0

1232456789:2;34<9=8<4>?9@9ABCDAEC

FGHIJKGLKMJNLOKPIQRSJKTGLHU

���	
���	��V	��	�����W��	0�	�����	����W	�����	���	�	����W����V	�V�0����X(���	��V	��	��X�����V	��	0�	�����	����W	�

YZZ[\]̂_]̀abYcb]d̀bef[̂̀ bg̀Zhijbk̂ l̀̀c]b]d̀b̂̀Z_mbn̂hobg̀Ycfbn̂hp̀cb_cab_lhYab]d̀bf̀c̀ _̂]Yhcbhnbqhcàc\_]Yhcj
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â

^̀

[\a

UHQFHJ k l m n
o

n
p

n
q

r

� ��st�'�t�u #�-+ ,-� )-� �-� $-� v $-�

� ��stwu #�-+ ,-� )-� �-� $-� v �-,

����st�'�t�u #�-+ ,-, )-� �-� $-� �-� v

����st�t'�t�tu #�-+ !-� )-� �-� $-� )-� v

����stx%u #�-+ ,-, )-� �-� $-� )-� v

yz{z|}~���~z|}{�z������

��~z|}{�z����~z}��������������



������������	
���	���������
�����������
������������������� ������� !���!���"#!$#!�!�
%��
�&���������'�%&�����$��( ���")�*�++*!,��������-.�/�
-	�/

012134567891:23;8<7;3=>8?8@ABC@DB

EFGHIJGKLMNOPFJGQ

RJPPJSHTFUV

W

X

XY

W

Z[

XY

W
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ŵqẀbdstYdeag
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%-� "�-� !-!* �-%� $��

�-* !�!-* %-%� �-�* $��

*-� !*�-� %-�* �-*� $��

nopqrsotuovwxrqoyzxs{|q}

cLMF̀ L̀Q�L�IcLHOXIbiG�LIEFQ�GPGFQR

EFGHIWXKL cOPGQT �̀  GLQPIWL̀KLiOP�iL

¡�+��
	¢ £¤¥¦§̈©ª«¬«®̄«¤°«±¤²³±§¥«́¤¥¦§̈©

µ¶·«¦¤«̧¹®º»
)�¼�������

)½�����������¾��������¿����
�/����������À
ÁÂ¥Ã©«Ä©³̈Ä¦ª«¬«®̄«¤°«±¤²³±§¥«́¤¥¦§̈©
Å�����Æ��
¢Ç�È�$��/�

ÉOiÊGQT

ËÌÍÎÏÐÑÒÓÔÍÏ

ÕÌÖÑ×ÌØÎÑÍÔÍÏ

ÙÚÑÖÎÍÛÏÚ×ÏÜÍÝÞÝÖÏ

ßÌÎÔÏÙÚàÔÏ
ßÝÍÔØÎÝÚÖÏÕÌÍáÏ
âËÝÖÏÐÚãÏäÏÌÖàÏåæÏ

ËÌÍÎÏÐÑÒÓÔÍÏ

ÙÚÑÖÎÍÛÏÚ×ÏÜÍÝÞÝÖÏ

ßÌÎÔÏÙÚàÔÏ
ßÝÍÔØÎÝÚÖÏÕÌÍáÏ
âËÝÖÏÐÚãÏäÏÌÖàÏåæÏ

ç�ZIèIWFKIaGLl

ËÌÍÎÏÐÑÒÓÔÍÏ

ÕÌÖÑ×ÌØÎÑÍÔÍÏ

ÙÚÑÖÎÍÛÏÚ×ÏÜÍÝÞÝÖÏ

ßÌÎÔÏÙÚàÔÏ
ßÝÍÔØÎÝÚÖÏÕÌÍáÏ
âËÝÖÏÐÚãÏäÏÌÖàÏåæÏ

ËÌÍÎÏÐÑÒÓÔÍÏ

ÕÌÖÑ×ÌØÎÑÍÔÍÏ

ÙÚÑÖÎÍÛÏÚ×ÏÜÍÝÞÝÖÏ

ßÌÎÔÏÙÚàÔÏ
ßÝÍÔØÎÝÚÖÏÕÌÍáÏ
âËÝÖÏÐÚãÏäÏÌÖàÏåæÏ

çéZIèIWFKIaGLl



������������	
���	���������
�����������
������������������� ������� !���!����"!#"!�!$
%��
�&���������'�%&�$$$�#��( ����)�*�++*!,��������-.�/�
-	�/

012134567891:23;8<7;3=>8?8@ABC@DB

EFGHIJIKLMHNKOMNPFQR

��S�/�/��������T����/����U�����
���
��

VRWXMWIFYZRK[FPF

LMHNK\RI]RWFPJWRK̂H_R

��/����
�������/��������Ù�	���������
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����	��r�s-�t�	��u����u	�������v��	�w�/��
	��u���������	x�/��	'������u����������	���	�	����v�������/	�	�����
u�

����u	��s�	�w����'�����
u��v�w�	y�	�
s'�����	��
��
���'������/r�	����	/�	�����	����	���u	��
������	�����v�
�������-

zTJ{|M}MKNJOHPQRI
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��~o]ab\]̀\fZ�]ĥ]_̂\g]od̀]Z]fdel]j\̀hdg]do]ahp\]he]bhlbf�]b_phg]���]���]d̀]bhlb\̀�]\e�h̀dep\ean]pdĥa_̀\]pZ�]q\]
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àà
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àà
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ĝ ÔIShLPNOQGRSLìjL]IJIZR
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ÆÆ ½̄¬©Îà¥É¬É§Ï¥¼Ë²«§àÞ¿¼ÓáÞ×âãáÞ×ÝÎÌ°Ï¥¹ÍÐ²§É¥§Í±§Ë©ÌË§¥àË¬¬Í¥§Í±§Ë©ÌË§Ï¥¾©Í±̈§à̧¹ØÕÞ»Å¥ÏØ×±²§³§ª́¥

¶±§Ë©§¥«¬̈©®§¥

¦§̈§©ª§¥«¬̈©®§¥

¥¥×¥¥¥¥¥¥¥Ø×¥¥¥¥¥¥¥Þ×¥¥¥Û××¥¥¥¥¥¥¥¥¥¥¥¥¥Þ××¥¥¥¥¥Û×××¥¥

Û××××¥

¥

¥

Û×××¥

¥

¥

Û××¥

¥

¥

Û×¥

Ó¬É©³¥

Ë§ª²ª©É³§¥

Í̄ä́¥

¶±§Ë©§¥

«¬̈©®§¥

¿̄́¥

¦§̈§©ª§

«¬̈©®§¥

¿̄́¥

¶±§Ë©²¬Éª¥̄åÛ×
Ö
´ ¶±§Ë©²¬Éª¥̄åÛ×

Ö
¥́

Û××××¥

¥

¥

Û×××¥

¥

¥

Û××¥

¥

¥

Û×¥

Þ

Ö

ß

Ø

Û

×

¥×¥¥¥¥¥¥¥¥ØÆ ¥¥¥¥Þ¥¥¥¥¥Û×¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥Þ×¥¥¥¥Û××¥

µ ¥¦Å»»Ä»À¥º̧ ¾º̄½¬©Î́¥

Æ ½̄¬©Îà¥Þ×¿¼Ó¥×ÁÛ¹¥Ë§ª²ª²«§Ï¥¼Ë²«§à¥Þ¿¼ÓÏÞâãÏÞ×ÝÎÌ°Ï¹ÍÐ²§É¥§Í±§Ë©ÌË§àÚÞ¥ÜÓÏ¥¾©Í±̈§à̧¹ØÕÞ»Å¥ÏÛ×±²§³§ª́¥

Ó¬É©³¥

Ë§ª²ª©É³§¥

Í̄ä́¥

¶±§Ë©§¥

«¬̈©®§¥

¿̄́¥

¦§̈§©ª§¥

¥¥×¥¥¥¥¥¥¥Ø¥¥¥¥¥¥¥¥Þ¥¥¥¥¥Û×¥¥¥¥¥¥¥¥¥¥¥¥¥¥Þ×¥¥¥¥¥Û××¥¥¥

¶±§Ë©²¬Éª¥̄åÛ×
Ö
´

¶±§Ë©²¬Éª¥̄åÛ×
Ö
´

¶±§Ë©§¥«¬̈©®§¥

¦§̈§©ª§¥«¬̈©®§¥

�
��������������������������������������������������������������������������� !��������������"�������������#�$��������������������%����������������&'(�)*+,&�������������������������#�

$��������-������������������������������������������������������������������������������#�

.���������������������������������������%�������������/$����������/����������������0�����������������������������������1��������������#�

�

�

2334#35#36�$3557'89936:*;3<'�

� �������� ¡�¢£�¡�
�

¤¥

�
�
�
�
�
�
�
�
�
�

¦§̈§©ª§¥«¬̈©®§¥̄°±²³©̈́

µ ¥¶·̧ ¦¹º̧ ¥¹»¼¥¦̧ ½̧¹¾̧ ¥¿¶½º¹À̧ ¥¿¾Á¹ÂÃÄ̧»º¥º̧ Â·̧ ¦¹ºÅ¦̧ ¥

ÆÆºÇ²ª¥ªÇ¬Èª¥©¥°±²³©̈¥³Ç©É®§¥¬Ê¥¬±§Ë©§¥̄Ë§̈§©ª§́¥«¬̈©®§Á¥ºÇ§¥«©̈Ì§¥¬Ê¥ÍÌª¥¬±§Ë©§¥²ª¥§ª²Í©§ÎÏ¥ª¬¥³¬²̈¥«¬̈©®§¥ÍÌª¥Ð§¥©±±̈²§Î¥

¥¥¥¥Í¬Ë§¥Ç©É¥Ç²ª¥«©̈Ì§¥Ê¬Ë¥ª©Ê§°¥¬±§Ë©²¬ÉÁ¥Ñ¬Ë¥Ç¬¥ª©Ë¥¬±§Ë©²¬ÉÏ¥±̈§©ª§¥²ÉÒÌ²Ë§¥È²Ç¥»̧ Ó¥º¶ÔÄ»Á¥

¥¥¥ÕÖ×¥¥¥¥¥¥ÕØ×¥¥¥¥¥¥×Æ¥¥¥¥Ø×¥¥¥¥¥¥Ö×¥¥¥¥¥Ù×¥¥¥¥¥¥Ú×¥¥¥¥¥¥Û××

Û××

¥

¥Ú×¥

¥

¥Ù×¥

¥

¥Ö×¥

¥

¥Ø×¥

¥

¥¥×¥

¹ÍÐ²§É¥§Í±§Ë©ÌË§¥̄ÜÓ́¥

ÂÌª¥¬±§Ë©§¥«¬̈©®§¥

¶±§Ë©§¥«¬̈©®§¥̄°±²³©̈́¥

¦©²¬¥¬Ê¥É¬Í²É©̈¥

³¬²̈¥«¬̈©®§¥̄Ý ¥́

Þ¥

Ö¥

ß¥

Ø¥

Û¥

×¥

¥×¥¥¥¥¥¥¥Ø×Æ ¥¥¥Þ×¥¥¥¥Û××¥¥¥¥¥¥¥¥¥¥¥¥Þ××¥¥¥¥¥Û×××¥

µ ¥¦Å»»Ä»À¥º̧ ¾º¥̄»¬ÉṎ¬©Î́¥
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������	0�	�����	������	��v������w	�0�t����	��	�t��xx	
��������������
���
���	�x�0��
	.
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Â

»Ç½ÈÉÊËÌ½ÉÍ½ÎÉÍÊÏÎÊ½ÐÉÏÑ½

ÒÏÓË½ÌÔÕË½ÊÖÏÊ½ÊÖË½ÎÉÍÊÏÎÊ½ÐÉÏÑ½×Ì½Ø×ÊÖ×Í½ÊÖË½ÌÙËÎ×Ú×ËÑ½ÕÏÍÛËÜÝ

ÉÊÖËÕØ×ÌËÞ½ÊÖË½Ð×ÚËÊ×ßË½ÉÚ½ÊÖË½ÎÉÍÊÏÎÊÌ½Ø×ÐÐ½àË½ÌÖÉÕÊËÍËÑ½

ÎÉÍÌ×ÑËÕÏàÐáÇ½

ÈÉÊË½ÊÖÏÊ½ÊÖË½ÕÔÍÍ×ÍÛ½ÙËÕÚÉÕßÏÍÎË½ÌÖÉØÍ½×Ì½ÏÍ½ËâÏßÙÐËÞ½

ÏÍÑ½ÊÖÏÊ½×ÊÝãÏÕ×ËÌ½ÑËÙËÍÑ×ÍÛ½ÉÍ½ÙÏÕÏßËÊËÕÌ½ÌÔÎÖ½ÏÌ½ÊÖË½

ÊáÙË½ÉÚ½ÐÉÏÑÞ½ÌØ×ÊÎÖ×ÍÛÝ ÚÕËäÔËÍÎáÞ½ÑÕ×ãËÕ½Î×ÕÎÔ×ÊÞ½ÏÍÑ½

Ïßà×ËÍÊ½ÊËßÙËÕÏÊÔÕË½ÔÍÑËÕ½ÊÖË½ÏÎÊÔÏÐÝÉÙËÕÏÊ×ÍÛ½ÎÉÍÑ×Ê×ÉÍÌÇ½

åãÏÐÔÏÊË½ÊÖË½ÙËÕÚÉÕßÏÍÎË½àá½ÔÌ×ÍÛ½ÊÖË½ÏÎÊÔÏÐÝÎ×ÕÎÔ×Ê½àËÚÉÕË½

ÔÌ×ÍÛ½ÊÖË½ÕËÐÏáÇ½

æÇ½çÕ×ã×ÍÛ½ÕËÐÏáÌ½

è½éÚ½ÊÖË½×ÍÊËÕÍÏÐ½ÎÉÍÍËÎÊ×ÉÍ½Ñ×ÏÛÕÏß½ÉÚ½Ï½ÕËÐÏá½ÌÖÉØÌ½ê½ÏÍÑ½è½

ÌáßàÉÐÌÝÉÍ½ÊÖË½ÎÉ×ÐÞ½ÏÙÙÐá½ÊÖË½ÕÏÊËÑ½ãÉÐÊÏÛË½ÊÉ½ÊÖË½ÕËÐÏá½×Í½

ÊÖË½ÌÙËÎ×Ú×ËÑÝÑ×ÕËÎÊ×ÉÍÇ½éÚ½Ï½Õ×ÙÙÐËÑ½çë½ÎÔÕÕËÍÊ½ÌÉÔÕÎË½×Ì½

ÔÌËÑÞ½ÏàÍÉÕßÏÐ×Ê×ËÌ½ÌÔÎÖÝÏÌ½àËÏÊ½ÏÊ½ÊÖË½ÎÉ×Ð½ßÏá½ÉÎÎÔÕÇ½

è½ìÖË½ßÏâ×ßÔß½ãÉÐÊÏÛË½ÊÖÏÊ½ÎÏÍ½àË½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÎÉ×Ð½ÉÚ½ÊÖË½

ÕËÐÏáÝ ãÏÕ×ËÌ½ÑËÙËÍÑ×ÍÛ½ÉÍ½ÊÖË½Ïßà×ËÍÊ½ÊËßÙËÕÏÊÔÕËÇ½

íËÍËÕÏÐÐáÞ½ÊÖË½Ö×ÛÖËÕÝÊÖË½ãÉÐÊÏÛË½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÎÉ×ÐÞ½ÊÖË½

ÌÖÉÕÊËÕ½ÊÖË½ÉÙËÕÏÊ×ÍÛ½Ê×ßËÇ½ÈÉÊËÞ½ÖÉØËãËÕÞ½ÊÖÏÊ½Ï½Ö×ÛÖ½

ãÉÐÊÏÛË½ÏÐÌÉ½×ÍÎÕËÏÌËÌ½ÊÖË½àÉÔÍÎË½ÉÚ½ÊÖËÝÝÎÉÍÊÏÎÊÌ½ÏÍÑ½

ÊÖË½ÎÉÍÊÏÎÊ½ÉÙËÍ×ÍÛ½ÏÍÑ½ÎÐÉÌ×ÍÛ½ÚÕËäÔËÍÎáÞ½ØÖ×ÎÖ½ßÏáÝ

ÌÖÉÕÊËÍ½ÊÖË½Ð×ÚËÊ×ßË½ÉÚ½ÊÖË½ÎÉÍÊÏÎÊÌÇ½

è½éÚ½ÊÖË½ÑÕ×ã×ÍÛ½ãÉÐÊÏÛË½ØÏãËÚÉÕß½ÉÚ½ÊÖË½ÕËÐÏá½ÎÉ×Ð½Õ×ÌËÌ½ÏÍÑ½

ÚÏÐÐÌ½ÛÕÏÑÔÏÐÐáÞ½ÊÖË½×ÍÖËÕËÍÊ½ÙËÕÚÉÕßÏÍÎË½ÉÚ½ÊÖË½ÕËÐÏá½ßÏá½ÍÉÊ½

àË½ÚÔÐÐá½ÕËÏÐ×îËÑÇ½ÒÏÓË½ÌÔÕË½ÊÖÏÊ½ÊÖË½ãÉÐÊÏÛË½ØÏãËÚÉÕß½

×ÍÌÊÏÍÊÏÍËÉÔÌÐá½Õ×ÌËÌ½ÏÍÑ½ÚÏÐÐÌ½ÏÌ½Ï½ÙÔÐÌËÇ½
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è½ðÉÕ½Ï½ÐÏÊÎÖ×ÍÛ½ÕËÐÏáÞ½ÏÙÙÐá½Ï½ãÉÐÊÏÛË½ÊÉ½ÊÖË½ÎÉ×Ð½ÏÎÎÉÕÑ×ÍÛ½ÊÉ½

ÊÖË½ÙÉÐÏÕ×Êá½ÌÙËÎ×Ú×ËÑ½×Í½ÊÖË½×ÍÊËÕÍÏÐ½ÎÉÍÍËÎÊ×ÉÍ½Ñ×ÏÛÕÏß½ÉÚ½

ÊÖË½ÕËÐÏáÇ½

è½éÚ½Ï½ÎÔÕÕËÍÊ½×Ì½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÎÉ×Ð½ÉãËÕ½Ï½ÐÉÍÛ½ÙËÕ×ÉÑ½ÉÚ½Ê×ßËÞ½

ÊÖË½ÎÉ×Ð½ÊËßÙËÕÏÊÔÕË½Õ×ÌËÌÞ½ÙÕÉßÉÊ×ÍÛ½ÛËÍËÕÏÊ×ÉÍ½ÉÚ½ÉÕÛÏÍ×Î½

ÛÏÌ½×ÍÌ×ÑË½ÊÖË½ÕËÐÏáÞ½ØÖ×ÎÖ½ßÏá½ÕËÌÔÐÊ½×Í½ÚÏÔÐÊá½ÎÉÍÊÏÎÊÌÇ½éÍ½

ÊÖ×Ì½ÎÏÌËÞ½ÔÌË½ÉÚ½Ï½ÐÏÊÎÖ×ÍÛ½ÕËÐÏá½×Ì½ÕËÎÉßßËÍÑËÑÇ½

è½ìÖË½ÉÙËÕÏÊ×ÍÛ½Ê×ßË½ÏÍÑ½ÕËÐËÏÌË½Ê×ßË½×ÍÑ×ÎÏÊË½ÊÖË½Ê×ßË½

ÕËäÔ×ÕËÑ½ÚÉÕ½ËÏÎÖ½ÎÉÍÊÏÎÊ½ÊÉ½ÎÐÉÌË½ÏÚÊËÕ½ÊÖË½ãÉÐÊÏÛË½ÖÏÌ½àËËÍ½

ÏÙÙÐ×ËÑ½ÊÉ½ÉÕÝÕËßÉãËÑ½ÚÕÉß½ÊÖË½ÎÉ×ÐÇ½ñÉØËãËÕÞ½àËÎÏÔÌË½ÊÖË½

ÕËÐÏá½ÖÏÌ½Ï½ßËÎÖÏÍ×ÎÏÐ½ÌÊÕÔÎÊÔÕËÞ½Ï½àÉÔÍÎË½ÌÊÏÊË½Ëâ×ÌÊÌ½ÏÊ½

ÊÖË½ËÍÑ½ÉÚ½ÊÖË½ÉÙËÕÏÊ×ÍÛ½ÏÍÑ½ÕËÐËÏÌË½Ê×ßËÌÇ½ðÔÕÊÖËÕßÉÕËÞ½

àËÎÏÔÌË½ÏÑÑ×Ê×ÉÍÏÐ½Ê×ßË½×Ì½ÕËäÔ×ÕËÑ½ÔÍÊ×Ð½ÊÖË½ÎÉÍÊÏÎÊ½

ÌÊÏà×Ð×îËÌ½ÏÚÊËÕ½àË×ÍÛ½×Í½Ï½Ö×ÛÖèÕËÌ×ÌÊÏÍÎË½ÌÊÏÊËÞ½ÎÏÕË½ßÔÌÊ½àË½

ÊÏÓËÍ½ØÖËÍ½ÔÌ×ÍÛ½ÊÖË½ÕËÐÏá½ÏÊ½Ö×ÛÖ½ÌÙËËÑÌÇ½

¼Ç½òÙËÕÏÊ×ÍÛ½ËÍã×ÕÉÍßËÍÊ½

è½ÒÏÓË½ÌÔÕË½ÊÖÏÊ½ÊÖË½ÕËÐÏá½ßÉÔÍÊËÑ½×Í½ÊÖË½ÏÙÙÐ×ÎÏÊ×ÉÍ½ÌËÊ½×Ì½

ÔÌËÑ½Ø×ÊÖ×Í½ÊÖË½ÌÙËÎ×Ú×ËÑ½ÊËßÙËÕÏÊÔÕË½ÕÏÍÛËÇ½óÌË½ÉÚ½Ï½ÕËÐÏá½

ÏÊ½Ï½ÊËßÙËÕÏÊÔÕË½ÉÔÊÌ×ÑË½ÊÖ×Ì½ÕÏÍÛË½ßÏá½ÏÑãËÕÌËÐá½ÏÚÚËÎÊ½

×ÍÌÔÐÏÊ×ÉÍ½ÉÕ½ÎÉÍÊÏÎÊ½ÙËÕÚÉÕßÏÍÎËÇ½

è½éÚ½ÊÖË½ÕËÐÏá½×Ì½ÔÌËÑ½ÚÉÕ½Ï½ÐÉÍÛ½ÙËÕ×ÉÑ½ÉÚ½Ê×ßË½×Í½Ö×ÛÖÐá½ÖÔß×Ñ½

ôõñ½ö÷ø½ÉÕ½Ö×ÛÖËÕù½ËÍã×ÕÉÍßËÍÊÞ½ßÉ×ÌÊÔÕË½ßÏá½àË½ÏàÌÉÕàËÑ½

×ÍÊÉ½ÊÖË½ÕËÐÏáÇ½ìÖ×Ì½ßÉ×ÌÊÔÕË½ßÏá½ÕËÏÎÊ½Ø×ÊÖ½ÊÖË½Èòâ½ÏÍÑ½

úòâ½ÛËÍËÕÏÊËÑ½àá½ÛÐÉØ½Ñ×ÌÎÖÏÕÛËÌ½ÊÖÏÊ½ÉÎÎÔÕ½ØÖËÍ½ÊÖË½

ÎÉÍÊÏÎÊÌ½ÏÕË½ÉÙËÍËÑ½ÉÕ½ÎÐÉÌËÑÞ½ÙÕÉÑÔÎ×ÍÛ½Í×ÊÕ×Î½ÉÕ½ÌÔÐÚÔÕ×Î½

ÏÎ×ÑÇ½éÚ½ÊÖ×Ì½ÖÏÙÙËÍÌÞ½ÊÖË½ÏÎ×Ñ½ÙÕÉÑÔÎËÑ½ßÏá½ÎÉÕÕÉÑË½ÊÖË½

ßËÊÏÐÐ×Î½ÙÏÕÊÌ½ÉÚ½ÊÖË½ÕËÐÏáÞ½ÎÏÔÌ×ÍÛ½ÉÙËÕÏÊ×ÉÍÏÐ½ßÏÐÚÔÍÎÊ×ÉÍÇ½

èïéÚ½ÏÍá½ßÏÊËÕ×ÏÐ½ÎÉÍÊÏ×Í×ÍÛ½Ì×Ð×ÎÉÍ½ôÌ×Ð×ÎÉÍ½ÕÔààËÕÞ½Ì×Ð×ÎÉÍ½É×ÐÞ½

ÏÍÑ½Ì×Ð×ÎÉÍ½àÏÌËÑ½ÎÉÏÊ×ÍÛ½ßÏÊËÕ×ÏÐù½×Ì½ÔÌËÑ½×Í½ÊÖË½

ÍË×ÛÖàÉÕÖÉÉÑ½ÉÚ½ÕËÐÏáÞ½ÊÖËÕË½×Ì½ÌÉßË½ÙÉÌÌ×à×Ð×Êá½ÊÖÏÊ½ÊÖËÌË½

ßÏÊËÕ×ÏÐÌ½Ø×ÐÐ½Ëß×Ê½Ì×Ð×ÎÉÍ½ÛÏÌ½ÊÖÏÊ½Ø×ÐÐ½ÙËÍËÊÕÏÊË½ÊÖË½ÕËÐÏáÇ½éÍ½

ÊÖ×Ì½ÎÏÌËÞ½ÊÖË½ÌØ×ÊÎÖ×ÍÛ½ÎÉÍÊÏÎÊ½ßÏá½ÛËÍËÕÏÊË½Ì×Ð×ÎÉÍ½

ÎÉßÙÉÔÍÑÌ½ÉÍ½ÊÖË½ÌÔÕÚÏÎË½ÉÚ½ÎÉÍÊÏÎÊÌÇ½ìÖ×Ì½Ì×Ð×ÎÉÍ½

ÎÉßÙÉÔÍÑ½ßÏá½ÕËÌÔÐÊ½×Í½ÎÉÍÊÏÎÊ½ÚÏ×ÐÔÕËÇ½ûãÉ×Ñ½ÔÌË½ÉÚ½ÕËÐÏá½×Í½

ÌÔÎÖ½ÏÍ½ËÍã×ÕÉÍßËÍÊÇ½

è½üËÎÏÔÌË½ÊÖË½ÉÙËÕÏÊ×ÍÛ½ÊËßÙËÕÏÊÔÕË½ÕÏÍÛË½ãÏÕ×ËÌ½

ÑËÙËÍÑ×ÍÛ½ÉÍ½ÊÖË½ÖÔß×Ñ×ÊáÞ½ÔÌË½ÊÖË½ÕËÐÏá½×Í½ÊÖË½ÊËßÙËÕÏÊÔÕË½

ÕÏÍÛË½×ÐÐÔÌÊÕÏÊËÑ½×Í½ÊÖË½Ú×ÛÔÕË½àËÐÉØÇ½ýÕËãËÍÊ½ÊÖË½ÕËÐÏá½ÚÕÉß½

àË×ÍÛ½ÚÕÉîËÍ½ÏÍÑ½ÏãÉ×Ñ½ÊÖË½ÛËÍËÕÏÊ×ÉÍ½ÉÚ½ÎÉÍÑËÍÌÏÊ×ÉÍÇ½
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è½ìÖË½ÕËÐÏá½ßÏ×ÍÊÏ×ÍÌ½ÎÉÍÌÊÏÍÊ½ÌËÏÐÏà×Ð×Êá½ÔÍÑËÕ½ÍÉÕßÏÐ½

ÏÊßÉÌÙÖËÕ×Î½ÙÕËÌÌÔÕË½ôö»þ½ÊÉ½»Þæþþ½ÖÙÏùÇ½éÊÌ½ÌËÏÐÏà×Ð×Êá½ßÏá½

àË½ÑËÛÕÏÑËÑ½ÉÕ½ÊÖË½ÕËÐÏá½ßÏá½àË½ÑËÚÉÕßËÑ½ÏÍÑ½ßÏÐÚÔÍÎÊ×ÉÍ½

×Ú½×Ê½×Ì½ÔÌËÑ½ÔÍÑËÕ½àÏÕÉßËÊÕ×Î½ÎÉÍÑ×Ê×ÉÍÌ½ËâÎËËÑ×ÍÛ½ÊÖË½

ÌÙËÎ×Ú×ËÑ½ÕÏÍÛËÇ½

è½ìÖË½ÌÏßË½ÏÙÙÐ×ËÌ½ØÖËÍ½ÊÖË½ÕËÐÏá½×Ì½ÌÊÉÕËÑ½ÉÕ½ÊÕÏÍÌÙÉÕÊËÑÇ½

ÿËËÙ½ÊÖË½ÔÙÙËÕèÐ×ß×Ê½ãÏÐÔË½ÉÚ½ÊÖË½ÊËßÙËÕÏÊÔÕË½ÊÉ½ØÖ×ÎÖ½ÊÖË½

ÕËÐÏá½×Ì½ËâÙÉÌËÑ½ÏÚÊËÕ½×Ê½×Ì½ÕËßÉãËÑ½ÚÕÉß½ÊÖË½ÎÏÕÊÉÍ½àÉâ½ÊÉ½

Ø×ÊÖ×Í½÷þ�ëÇ½

èïýËÕßÏÍËÍÊ½ßÏÛÍËÊÌ½ÏÕË½ÔÌËÑ½×Í½ÙÉÐÏÕ×îËÑ½ÕËÐÏáÌÇ½ðÉÕ½ÊÖ×Ì½

ÕËÏÌÉÍÞ½ØÖËÍ½ßÏÛÍËÊÌÞ½ÊÕÏÍÌÚÉÕßËÕÌÞ½ÉÕ½ÌÙËÏÓËÕÌ½ÏÕË½

ÐÉÎÏÊËÑ½ÍËÏÕàá½ÊÖË½ÕËÐÏá½ÎÖÏÕÏÎÊËÕ×ÌÊ×ÎÌ½ßÏá½ÎÖÏÍÛË½ÏÍÑ½

ÚÏÔÐÊá½ÉÙËÕÏÊ×ÉÍÌ½ßÏá½ÕËÌÔÐÊÇ½

è½éÚ½ËâÎËÌÌ×ãË½ã×àÕÏÊ×ÉÍ½ÉÕ½ÌÖÉÎÓ½×Ì½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÕËÐÏáÞ½×Ê½ßÏá½

ßÏÐÚÔÍÎÊ×ÉÍ½ÏÍÑ½ÊÖË½ÎÉÍÊÏÎÊÌ½ÕËßÏ×Í½ÎÐÉÌËÑÇ½�×àÕÏÊ×ÉÍ½ÉÕ½

ÌÖÉÎÓ½ÏÙÙÐ×ËÑ½ÊÉ½ÊÖË½ÕËÐÏá½ÑÔÕ×ÍÛ½ÉÙËÕÏÊ×ÉÍ½ßÏá½ÎÏÔÌË½

ÎÉÍÌ×ÑËÕÏàÐË½ÑÏßÏÛË½ÊÉ½ÉÕ½ØËÏÕ×ÍÛ½ÉÚ½ÊÖË½ÎÉÍÊÏÎÊÌÇ½ÈÉÊË½ÊÖÏÊ½

ÉÙËÕÏÊ×ÉÍ½ÉÚ½Ï½ÌÍÏÙ½ÌØ×ÊÎÖ½ßÉÔÍÊËÑ½ÎÐÉÌË½ÊÉ½ÊÖË½ÕËÐÏá½ÉÕ½

ÌÖÉÎÓ½ÑÔË½ÊÉ½ÊÖË½ÉÙËÕÏÊ×ÉÍ½ÉÚ½ßÏÛÍËÊ×Î½ÌÉÐËÍÉ×Ñ½ßÏá½ÏÐÌÉ½

ÎÏÔÌË½ßÏÐÚÔÍÎÊ×ÉÍ×ÍÛÇ½
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