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This catalog is intended to present application, product, and technical data to assist the user in selecting circuit
protection products, including PolySwitch resettable devices, PolyZen devices, 2Pro devices, Silicon ESD
protection devices, ESD protection devices, chip fuses and gas discharge tubes. All information, including
illustrations, is believed to be accurate and reliable. However, users should independently evaluate the suitability
of, and test each product for their application. Tyco Electronics Corporation makes no warranties as to the
accuracy or completeness of the information in this catalog and disclaims any liability resulting from its use. Tyco
Electronics expressly disclaims all implied warranties regarding the information contained herein, including, but
not limited to, any implied warranties of merchantability or fitness for a particular purpose. Tyco Electronics’ only
obligations are those in the Tyco Electronics Standard Terms and Conditions of Sale and in no case will Tyco
Electronics be liable for any incidental, indirect, or consequential damages arising from the sale, resale, use, or
misuse of its products.

Tyco Electronics reserves the right to change or update, without notice, any information contained in this catalog;
to change, without notice, the design, construction, materials, processing, or specification of any products; and
to discontinue or limit production or distribution of any products. This publication supersedes and replaces all
information previously supplied.

Without express written consent by an officer of Tyco Electronics, Tyco Electronics does not authorize the use of
any of its products as components in nuclear facility applications, aerospace, or in critical life support systems or
devices where the failure of the product in the application might be reasonably expected to cause the failure or
malfunction of the system or device or to affect its safety or effectiveness. Further, Tyco Electronics does not
authorize the use of its products in applications involving permanent surgical implants into the body.

2Pro, microSMD, miniSMD, nanoSMD, PolySwitch, PolyZen, Raychem, TE (Logo) and Tyco Electronics are
trademarks of the Tyco Electronics group of companies and its licensors.

All other trademarks are trademarks of their respective owners.

© 2010 Tyco Electronics Corporation. All rights reserved.
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Figure PZ16-PZ22 |Basic Operation Examples for PolyZen Devices

Cont’d

Figure PZ15
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Typical Fault Response: ZEN132V130A24LS
24V, 2.0A Current Limited Source (loyr=0)
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Figure PZ16
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Typical Fault Response: ZEN164V130A24LS
24V, 1.0A Current Limited Source (loy1=0)
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Figure PZ17

Typical Fault Response: ZEN056V230A16LS
16V, 5.0A Current Limited Source (loyr=0)
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Typical Fault Response: ZEN132V230A16LS
20V, 2.0A Current Limited Source (loyr=0)
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Typical Fault Response: ZEN132V075A48LM
48V, 2.0A Current Limited Source (loyr=0)
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Figure PZ18

Typical Fault Response: ZEN065V230A16LS
16V, 3.5A Current Limited Source (loy1=0)
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Figure PZ20
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Typical Fault Response: ZEN056V075A48LS
48V, 10.0A Current Limited Source (loyr=0)
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Typical Fault Response: ZEN056V130A24GS
24V, 1.0A Current Limited Source (loyr=0)
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Table PZ4 Packaging and Marking Information for PolyZen Devices

Part Number Bag Quantity Tape & Reel Quantity Standard Package
ZENxxxVyyyAzzL.S/M - 3,000 15,000
ZENxxxVyyyAzzGS - 4,000 20,000

Table PZ5 Dimensions for PolyZen Devices

\ ZENxxxVyyyAzzLS/M Devices

A B Cc
Min. Max. Min. Max. Min. Max.
mm 3.85 4.15 3.85 4.15 1.4 2.0
inch (0.152) (0.163) (0.152) (0.163) (0.055) (0.081)

| ZENxxxVyyyAzzGS Devices

L w H wW
Min. Max. Min. Max. Min. Max. -
mm 3.85 415 3.85 4.15 1.16 1.25 ’
inch (0.152) (0.163) (0.152) (0.163) (0.046) (0.049)

Table PZ6 Pad Layout and Configuration Information for PolyZen Devices

Pin Number Pin Name Pin Function
1 Vin Vin = Protected input to Zener diode
2 GND GND = Ground
3 Vour Vour = Zener regulated voltage output

Pin Configuration

(Top View) Pad Dimensions
0.94mm
2 GND | (0.037")
ViN 1 2.21mm 0.33mm -
(0.087") (0.013") T
3 v, 0.94mm
our (0.037")
b b
0.56mm 2.88mm 0.56mm
(0.022") (0.1135") (0.022")

RoHS Compliant, ELV Compliant
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Solder Reflow and Rework Recommendation for PolyZen Devices

sad1Ana g uazAjod

| Classification Reflow Profiles |

Profile Feature Pb-Free Assembly
Average ramp up rate (Tsyax to Tp) 3°C/second max.
Preheat

e Temperature min. (Tsyn) 150°C

e Temperature max. (Tsyax) 200°C

® Time (tsyn to tSpax) 60-180 seconds
Time maintained above:

e Temperature (T}) 217°C

*Time (t) 60-150 seconds
Peak/Classification temperature (Tp) 260°C

Time within 5°C of actual peak temperature

Time (tp) 20-40 seconds
Ramp down rate 6°C/second max.
Time 25°C to peak temperature 8 minutes max.

Note: All temperatures refer to topside of the package, measured on the package body surface.

MR
Figure PZ23]
to— | "
Tp Critical Zone
Ramp up T toTp
TL
w TSMAX
g
3
E TSM\N
3
2 !
£ ts /
[
Preheat /
25
e t25'CtoPeak ————
Reflow Profile Time=—>

Tape and Reel Specifications for PolyZen Devices (in Millimeters)

[Figure PZ24 |EIA Referenced Taped Component Dimensions for PolyZen Devices (in Millimeters)

Description ZENxxxVyyyAzzLS/M Devices ZENxxxVyyyAzzGS Devices
Ag 4.35 4.35
Bo 4.35 4.35
Ko 2.30 1.80
8.00
2,00 2156 +0.1/-0.0
©1.50 Min
0.35 + 0.05 0.25R ——-A 175 +0.10

2.00 + 0.05M°3 |

@é@é;}é
|l B

1. 10 sprocket hole pitch cumulative tolerance +0.2
2. Camber in compliance with EIA 481
3. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole

S O O Q.D O

EE R
K

M

Notes:

RoHS Compliant
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Figure PZ25 |Reel Dimensions for PolyZen Devices (in Millimeters)

Matte Finish These Area

Description Dimension (mm) Lock Feature (6 places)
Ao 330
Niin 102 /
W, 8.4 _
™ " /20.0 Min AL MT,
fffff 3300*2:25 02.0 Ref

- N

N +0.5
L 013.0 75’5
20+/~-05
Detail A

See "Detail A"

—| <= W, (measured at hub)
—=<— W, (measured at hub)

Part Numbering System for PolyZen Devices

ZEN 056V 130A 24 LS/M&GS

Special Labeling
LS or M = Module Height of 2.0mm
GS = Module Height of 1.25mm

V\nt Max Rating (24 = 24V)

PPTC Hold Current Group (130 = 1.3A)

Zener Voltage Group (056 = 5.6V)

PolyZen Series

Part Marking System for PolyZen Devices

\ ZENxxxVyyyAzzLS/M Devices || ZENxxxVyyyAzzGS Devices \

Zener Diode Voltage Rating
056 = 5.6V Zener Diode Voltage Rating
059 = 5.9V 056 = 5.6V
065 = 6.5V
098 = 9.8V t056
132 = 13.4V 1234567 —————— Batch Number

056 164 = 16.4V

12345 Batch Number

& Warning :

Allinformation, including illustrations, is believed to be accurate and reliable. Users, however, should independently evaluate the suitability of and
test each product selected for their application. Tyco Electronics Corporation makes no warranties as to the accuracy or completeness of the
information, and disclaims any liability regarding its use. Tyco Electronics’ only obligations are those in the Tyco Electronics’ Standard Terms and
Conditions of Sale for this product, and in no case will Tyco Electronics be liable for any incidental, indirect, or consequential damages arising from
the sale, resale, use, or misuse of the product. Specifications are subject to change without notice. In addition, Tyco Electronics reserves the right
to make changes to materials or processing that do not affect compliance with any applicable specification without notification to Buyer.

RoHS Compliant, ELV Compliant
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) 2Pro Devices

The 2Pro product is an integrated overcurrent/over-
voltage protection device. The RoHS-compliant
component incorporates PolySwitch PPTC (Polymeric
Positive Temperature Coefficient) and metal oxide
varistor technology in a single device to help reduce

board space requirements and component count.

Damage to telephony communications equipment can
be caused by various sources including lightning,
electrostatic discharge (ESD), power contact and
induction with AC lines. The 2Pro TM2P-10271 devices
help provide current limiting during overcurrent events,
and voltage clamping during overvoltage events. After
a fault condition is removed and power is cycled, 2Pro
devices will reset so that the equipment remains
operational.

The 2Pro device helps address the need for resettable
circuit protection devices for use in cost-sensitive PSTN

-
* Tyco Electronics

S92IA9( 04dZ

(Public Switched Telephone Network) and VolP (Voice over Internet Protocol) telephony equipment. The
widespread use of VolIP gateways in homes and enterprise environments as the primary means of voice delivery
requires the utmost safety and reliability in equipment. 2Pro circuit protection devices help manufacturers comply
with global safety standards, including UL 60950, TIA-968-A, IEC 60950, and ITU-T K.20/K.21. The UL 497A listed

protector also helps provide ESD protection.

* Single device helps reduce component count and
footprint

* Helps reduce warranty returns

¢ Helps equipment comply with surge tests per:
TIA-968-A, IEC 60950, ITU-T K.20/K.21

e Helps simplify UL 60950 testing
e Helps equipment comply with UL 60950

¢ RoHS compliant

* Halogen free
(refers to: Br=900ppm, CI=900ppm, Br+CI=1500ppm)

¢ Single overcurrent, overvoltage and ESD protection
device

¢ Resettable overcurrent protection
« UL 497A listed protector (#E258475)

Applications

e Cordless telephones
* VoIP gateways

* Fax machines

* Data modems

¢ Set-top boxes

e Security systems

« MDF modules

¢ Analog and ISDN linecards

35
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Table 2P1 Electrical Characteristics for 2Pro Devices

Overcurrent (terminals 1 - 2) — Performance ratings @ 20°C Electrical Schematic
Resistance® Time to Trip (s)
lhoLp ltrip (@) @1A
Part Number (A) (A) Rvin Rmax  Rimax* Typ. Max. mo O (2)
TM2P-10271 0.15 0.30 6.5 14.0 16.0 0.9 3

Overvoltage (terminals 2 - 3)

Varistor Voltage DC Resistance Maximum Clamping Rated
V@ 1mA @ 100V Voltage @ 25A Wattage 3)
Part Number DC(V) Tolerance (MQ) (V) (W)
TM2P-10271 260 +14% -7% >10 455 0.25

* Maximum device resistance at 20°C measured 1 hour post trip.
T Corresponds to operation below varistor voltages.

Table 2P2 Dimensions for 2Pro Devices

A B C D E F
Min. Max. Min. Max. Min. Max. Min. Max. Nom. Min.
mm — 12.0 — 15.0 — 6.6 6.0 — 2.5 — 12. 0 E
inch* — (0.47) — (0.59) — (0.26) (0.24) — (0.10) — (0.47) %
I *The dimensions in inches are rounded approximations. PPTC

—|El~—
Center to Center
Typ.
(3)(2)(1)

Figure 2P1 | Typical Time-to-Trip at 25°C for 2Pro Devices

100
= PPTC only
\ = = TM2P at 600V,
10
°
@
2} 1 \
2 S
[ N
2 -
g 0.1 - ~
(= SS
~
~
0.01 >
> ~
0.001
0.1 1 10 100
Short Circuit Current (A)

Table 2P3 Physical Characteristics and Environmental Specifications for 2Pro Devices

| Physical Characteristics

Lead material Tin-plated copper, 0.33mm?2 (22AWG), 80.64mm (0.025in.)

Flammability IEC 695-2-2 needle flame test for 20s

Soldering characteristics ANSI approved IPC/EIA/JEDEC J-STD-002, Category 3

Solder heat withstand per IEC-STD 68-2-20, Test Tb, Method1A, Condition B, can withstand 10 seconds at 260°C + 5°C

Environmental Specifications

Test Conditions

Passive aging 60°C, 1000 hours / 85°C, 1000 hours
Humidity aging 85°C, 85% RH, 500 hours

Active aging 60°C, 90% RH, 60Vp¢ bias, 1000 hours
Thermal shock 125°C, -55°C (10 times)

Solvent resistance MIL-STD-202, Method 215K

Note: Storage conditions: 40°C max., 70% RH max., devices should remain in original sealed bag prior to use.
Devices may not meet specified values if these storage conditions are exceeded.

36 RoHS Compliant, ELV Compliant Halogen Free
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Table 2P4 Packaging and Marking Information for 2Pro Devices

Part Number Bag Quantity Tape & Reel Quantity Standard Package Part Marking Agency Recognition
TM2P-10271 500 - 10,000 1027 & Batch # UL 497A/File No. E258475
TM2P-10271-2 - 1,000 5,000 1027 & Batch # UL 497A/File No. E258475

Table 2P5 Ordering Information for 2Pro Devices

Bulk 500 pieces/bag
10,000 pieces/box
Tape & Reel 1,000 pieces/reel

5,000 pieces/box

Wave Soldering and Rework Recommendations for 2Pro Devices

H
Recommended Wave Soldering for Radial-leaded Devices Figure 2P2
e Soldering temperature profile 300

10s

Temperature characteristic at component terminal with dual

i 250
wave soldering

200

Rework

e |f a device is removed from the board, it should be discarded
and replaced with a new device.

150

100°C ... 130°C,
100

Temperature ('C)

50 Forced cooling

0 50 100 150 200 250
Time (s)

Table 2P6 Tape and Reel Specifications for 2Pro Devices (in Millimeters)

2Pro devices are available in tape and reel packaging per EIA 468-B standard. See Figures 2P3 and 2P4 for details.

Description EIA Mark IEC Mark Dimension (mm) Tolerance
Carrier tape width W W 18 -0.5/ +1.0
Hold down tape width Wy Wy 5 Minimum
Top distance between tape edges Weg W, 3 Maximum
Sprocket hole position Wsg W, 9 -0.5/ +0.75
Sprocket hole diameter Do Do 4 +0.2
Abcissa to plane (kinked lead)* Ho Ho 16 -0.5/0.6
Abcissa to top Hy Hy 322 Maximum
Overall width with lead protrusion - Cy 43.2 Maximum
Overall width without lead protrusion - C, 425 Maximum
Lead protrusion Ly I 1.0 Maximum
Protrusion of cut-out L L il Maximum
Protrusion beyond hold down tape I Iy Not specified -
Sprocket hole pitch Po Po 12.7 +0.3
Pitch tolerance - - 20 consecutive +1
Tape thickness t t 0.9 Maximum
Tape thickness with splice* t - 2.0 Maximum
Splice sprocket hole alignment - - 0 +0.3
Body lateral deviation Ah Ah 0 +0.1
Body tape plane deviation Ap Ap 0 +1.3
Ordanate to component center lead Py Py 6.35 +0.7
Lead spacing* F1, Fo F1, Fo 2.54 -0.1/+0.4
Reel width Wy w 56 Maximum
Reel diameter El d 370 Maximum
Space between flanges Wi - 51.2 Maximum
Arbor hole diameter c f 26 +12.0
Core diameter n h 80 Maximum
Box - - 56/372/372 Maximum
Consecutive missing pieces* - - 3 maximum -
Empty places per reel* - - Not specified -

Note: *Differs from EIA specification.

RoHS Compliant, ELV Compliant Halogen Free

a oide
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Figure 2P3 | EIA Referenced Taped Component Dimensions for 2Pro Devices
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|Figure 2P4|EIA Referenced Reel Dimensions for 2Pro Devices

Upper side

Direction of
unreeling

S

~ Wy ——|

Cross section

Optional shape: Circular or polygonal

Part Numbering System for 2Pro Devices

™ 2P- 10 271 2

-|_— Packaging

Blank : Bulk
-2 : Tape & reel

Varistor voltage indicator
The first two digits indicate voltage.
The third digit signifies the power of ten.
For example : 220 : 22 x 100 = 22V
221 :22x 10" = 220V
112 11 x 102 = 1100V

Typical PPTC resistance (ohms)

2Pro Series

Telecom Module

& Warning :

Allinformation, including illustrations, is believed to be accurate and reliable. Users, however, should independently evaluate the suitability of and
test each product selected for their application. Tyco Electronics Corporation makes no warranties as to the accuracy or completeness of the
information, and disclaims any liability regarding its use. Tyco Electronics' only obligations are those in the Tyco Electronics’ Standard Terms and
Conditions of Sale for this product, and in no case will Tyco Electronics be liable for any incidental, indirect, or consequential damages arising from
the sale, resale, use, or misuse of the product. Specifications are subject to change without notice. In addition, Tyco Electronics reserves the right
to make changes to materials or processing that do not affect compliance with any applicable specification without notification to Buyer.

38 RoHS Compliant, ELV Compliant Halogen Free
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Silicon ESD (SESD) devices help protect electronic
circuits against damage from electrostatic discharge
(ESD) events. The 0201-sized SESD device’s miniature
footprint - measuring 0.6mm x 0.3mm x 0.3mm - is
approximately 70 percent smaller than prior-generation
devices, offering designers flexibility in space-
constrained applications.

The SESD0201C-006-058 device is a bi-directional and
ultra-low capacitance 0.6 picofarad (pF) device that is
suitable for helping to protect very-high-speed data
lines, such as USB and HDMI, or low-voltage antenna
ports. The device’s ultra-low capacitance, low insertion
loss (<0.5dB up to 3GHz), and high linearity of
capacitance versus frequency helps minimize signal
degradation.

The SESD0201C-120-058 device is a higher-capacitance
(12pF) bi-directional device that can be used for low-
speed generic interfaces such as keypads, power

-
* Tyco Electronics

Silicon ESD Protection Devices

buttons, speakers, and microphone ports in portable electronics. Both SESD0201C-006-058 and SESD0201C-120-
058 devices offer 8kV contact and 15kV air discharge protection per the IEC61000-4-2, level 4 standard.

Also included in the product line is the SESD0402S-005-054 device, an ultra-low-capacitance SOD-923 (0402-
size package) uni-directional device with 0.5pF typical capacitance. This device offers a 10kV contact discharge
rating per IEC61000-4-2, level 4 and can be used with digital applications such as USB and HDMI.

¢ Small size SESD protection diodes for high
speed signals

¢ ESD protection in space-constrained portable
electronics and mobile handsets

* Helps protect electronic circuits against damage
from ESD

¢ Assist equipment to pass IEC61000-4-2,
level 4 testing

¢ ROoHS compliant

¢ Halogen free
(refers to: Br 900ppm, CI 900ppm, Br+Cl

¢ Low-leakage current - 1.OyA (max)

1500ppm)

¢ Low-breakdown voltage < 5.8V

¢ Capable of withstanding numerous ESD strikes
¢ Low capacitance and insertion loss

SOD-923 case epoxy material meets UL 94 V-0
SESDO0402S devices meet MSL-1 requirements

Applications

* Mobile phones and portable electronics
¢ High-speed data lines (low capacitance 0201 and 0402)
¢ Low-voltage antenna ports (bi-directional 0201)

* USB 2.0/3.0, HDMI 1.3/1.4, and DisplayPort

¢ Applications requiring high ESD performance in a
small package

39
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Table SE1 Maximum Ratings for SESD Devices

IEC61000-4-2, level 4 (ESD Withstand) Temperature Total Power Dissipation
Contact Air Operating Storage on FR-4 board*
Part Number (kV) (kV) (°C) (°C) (mW)
SESD0201C-006-058 +8 +15 -40 to +125 -40to +125 150
SESD0201C-120-058 + +15 -40 to +125 -40to +125 250
SESD0402S-005-054 +10 +15 -55 to +125 -55 to +150 250

*FR-4 board = 30mm x 30mm x 2mm

Table SE2 Electrical Characteristics @T=25°C for SESD Devices

Input Capacitance*

Typical Maximum Leakage Current (max)  Breakdown Voltage (min) Working Reverse Voltage
Part Number (pF) (pF) I. @ Vwgy = 5.0V (uA) Vpr @ I7%* = TmA (V) Vwrv @ peak (V)
SESD0201C-006-058 0.6" 0.9 1.0 +5.8 5.0
SESD0201C-120-058 12.0 135 1.0 +5.8 5.0
SESD0402S-005-054 0.5* 0.9 1.0 +5.4/-1.0 5.0

* @Vr=0V, f=1MHz

t 0.19pF@f=3GHz

t 0.17pF@f=3GHz

** V), is measured at test current Iy

|Figure SE1-SE2 | Capacitance vs Frequency for SESD Devices

TR~ (21 1 T (%)
Figure SEI1 Figure SE2
SESD0201C-006-058 SESD0402S-005-054
Capacitance vs Frequency to 3GHz Capacitance vs Frequency to 3GHz
1.0 1.0
0.9 0.9
_. 08 __ 08
5 07 5 07
Q 06 Q 06
g s AN
g 0° g °° N
§ 0.4 X §- 0.4
0.3 0.3
S ., N S ., o~
. ~ . ~
0.1 0.1
0 T T 0 T T
10 100 1000 10000 10 100 1000 10000
Frequency (MHz) Frequency (MHz)
|Figure SE3-SE4 |Insertion Loss Diagram for SESD Devices
T2 M =h e~ (=1
Figure SE3 Figure SE4
SESD0201C-006-058 SESD0402S-005-054
Insertion Loss to 6GHz Insertion Loss to 6GHz
0 op—
—_ \ —
T -l T -l
" "
17 17
S S
3 I3
o o
£ s £ s
@ @
2 2
= 4 - 4
5 5
1 2 3 4 5 6 1 2 3 4 5 6
Frequency (GHz) Frequency (GHz)
Applications Insertion Loss @Frequency (GHz) Applications Insertion Loss @Frequency (GHz)
HDMI 1.3 (1080p) -0.205 2.25 HDMI 1.3 (1080p) -0.300 2.25
HDMI 1.3 (max spec) -0.354 3.40 HDMI 1.3 (max spec) -0.735 3.40
DisplayPort -0.235 2.70 DisplayPort -0.335 2.70
USB 3.0 0.791 5.00 USB 3.0 -1.450 5.00

RoHS Compliant, ELV Compliant

E Halogen Free
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Table SE3 Dimensions for SESD Devices in Millimeters (Mils)*

Part Number A B C D E F G Figure

SESD0201C 0.60 + 0.03 0.30 + 0.03 0.27 + 0.03 0.15 + 0.03 0.25 + 0.03 0.25 + 0.03 0.005 (max) SE5
(23.62+120) (11.81+1200 (10.63+120) (5.91+120)  (9.84+120)  (9.84+120)  (0.197) (max)

SESD0402S 1.00 + 0.05 0.60 + 0.05 0.37 +0.03 0.20 + 0.05 0.10 £ 0.05 0.80 + 0.05 0.12 + 0.05 SE6
39.37+040  2362+040 1457 +1.20 7.87 +2.00 3.94 +2.00 31.50 + 2.00 472 +2.00

* Round off approximation

Figure SE5-SE6 | Dimension Figures for SESD Devices

@ uol3d3304d @S3 UodI|IS
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| Figure SES | | Figure SE6/
SESD0201C CSP Package SESD0402S SOD-923 Package
Bottom View Bottom View Side View
1 Iy \
B Pad 1 Pad 2 F s BIE
| -

e

Side View
A

Top View

—
=
=]

Pad 1 Pad 2 S0D-923

¥
‘*G F

Table SE4 PCB Pad Layout for SESD Devices in Millimeters (Mils)*

Part Number L S w Figure
SESD0201C 0.28 + 0.01 0.19 + 0.01 0.30 = 0.01 SE7
(11.0 £ 0.40) (7.50 + 0.40) (11.80 = 0.40)
SESD0402S 0.30 + 0.01 0.60 + 0.01 0.40 = 0.01 SE7
(11.80 + 0.40) (23.60 + 0.40) (15.70 = 0.40)
* Round off approximation
Figure SE7 Figure SE8 Figure SE9
Recommended Landing Pattern
Typical SESD SESD0402S-005-054
PC Board Protected Signal uni-directional board placement
W Pad1 Pad2 p— cathode anode
Pin1 j Pin2
= Orient Pin1 to Pad1
L S L
SESDO0201C can be oriented either direction

RoHS Compliant, ELV Compliant El Halogen Free
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Table SE5 Tape and Reel Specifications for SESD Devices

Tape Dimension SESD0201C-006-058 SESD0201C-120-058 SESD0402S-005-054
EIA Mark Dimension (mm) Dimension (mm) Dimension (mm)
Ay 0.37 +0.03 0.37 + 0.03 0.66 + 0.05
Bo 0.67 +0.03 0.67 + 0.03 1.06 + 0.05
Dg 1.60 (max) 1.60 (max) 1.60 (max)
D, 1.00 (min) 1.00 (min) 1.00 (min)
E4 1.756 £ 0.10 1.75 +0.10 1.756 +0.10
= 5.85 (min) 5.85 (min) 5.85 (min)
F 3.50 + 0.05 3.50 + 0.05 3.50 + 0.05
Po 4.00 £ 0.10 4.00 £ 0.10 4.00 £0.10
P 2.00 + 0.05 2.00 + 0.05 2.00 + 0.05
P, 2.00 £ 0.10 2.00 £ 0.10 2.00 +0.10
W 8.00 + 0.30 8.00 + 0.30 8.00 + 0.30
Tape Thickness
EIA Mark Dimension (mm) Dimension (mm) Dimension (mm)
B, 0.67 +0.03 0.67 + 0.03 1.06 + 0.05
Ko 0.35 +0.03 0.35 + 0.03 0.48 + 0.05
T 0.60 (max) 0.60 (max) 0.60 (max)
T 0.10 (min) 0.10 (min) 0.10 (min)
T, 1.05 + 0.03 1.05 + 0.03 1.05 + 0.03
Reel Dimension

I EIA Mark Dimension (mm) Dimension (mm) Dimension (mm)
A 178 (max) 178 (max) 178 (max)
B 1.60 (min) 1.60 (min) 1.60 (min)
C 13.0+0.2 13.0+0.2 13.0+0.2
D 20.2 (min) 20.2 (min) 20.2 (min)
N 50.0 (min) 50.0 (min) 50.0 (min)
W, 9.16 + 0.75 9.15 + 0.75 9.16 + 0.75
W, 14.4 (max) 14.4 (max) 14.4 (max)
W3 10.9 (max) 10.9 (max) 10.9 (max)

|Figure SE10|EIA Referenced Taped Component Dimensions for SESD Devices

oDg

P itches cumulative tolerance
[10 pitc!
o on tape +0.2mm]

OO O ¢

~— Ag—>]

‘Pz

A
E

|
e

ot

e

Ps Embossment
Center Lines of Cavity oD,

Cover Tape

B, is for tape feeder reference only,
including draft concentric about B, y . . )
¢ 0 User Direction of Unreeling
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|Figure SE11|EIA Referenced Reel Dimensions for SESD Devices

Full Radius

Access Hole at s
Slot Location
(@40mm min.)

<*WS (Includes flange distortion at outer edge)

— <—W, (Measured at hub)

(Hub diameter,
maximum weight of reel and contents = 13.6kg)

&
Il

T
=]

(Arbor hole diameter)

| [TW, (Measured at hub)

If present,

tape slot in core

for tape start:

4.5 + 0.05 width x 10.0mm (min) depth

Definitions of Terms for SESD Devices

I Reverse Leakage Current @ Vg
VwRy Working Peak Reverse Voltage
Vir Breakdown Voltage @ I

I Test Current

Part Numbering System for SESD Devices

SESD 0402 S - 005 - 054

Breakdown Voltage (min)
054 = 5.4V
058 = 5.8V

Input Capacitance (typ)
005 = 0.5pF

006 = 0.6pF

120 = 12.0pF

Package
C = Chip Scale
S = S0OD-923

EIA Size
0201
0402

Series
Silicon ESD

& Warning :

All information, including illustrations, is believed to be accurate and reliable. Users, however, should independently evaluate the suitability of
and test each product selected for their application. Tyco Electronics Corporation makes no warranties as to the accuracy or completeness of
the information, and disclaims any liability regarding its use. Tyco Electronics only obligations are those in the Tyco Electronics Standard Terms
and Conditions of Sale and in no case will Tyco Electronics be liable for any incidental, indirect, or consequential damages arising from the sale,
resale, use, or misuse of its products. Specifications are subject to change without notice. In addition, Tyco Electronics reserves the right to make
changes to materials or processing that do not affect compliance with any applicable specification without notification to Buyer. Without
expressed or written consent by an officer of Tyco Electronics, Tyco Electronics does not authorize the use of any of its products as components
in nuclear facility applications, aerospace, or in critical life support devices or systems.

RoHS Compliant, ELV Compliant El Halogen Free
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I ’, ESD Protection Devices
<«

Tyco Electronics’ ESD line of devices help protect I/O
ports on HDMI 1.3, portable video players, LCD & plasma
TVs, USB 2.0, digital visual interface (DVI), and antenna
switches. ESD devices shunt electrostatic discharge
away from sensitive circuitry in HDTV equipment,
printers, laptops, cellular phones, and other portable
devices.

ESD devices offer many advantages over traditional
protection devices, such as multi layer varistors (MLVs),
which may degrade or distort the signal in high data rate
circuits. Compared to transient voltage suppression
(TVS) diodes and miniature gas discharge tubes (GDTs),
ESD devices provide a more compact form factor and
an economical solution for the shrinking profiles of
today’s compact information appliances.

Available in a range of form factors, our ESD protection
devices provide low capacitance, and meet transmission
line pulse (TLP) testing, as well as IEC61000-4-2 testing.

* ESD protection for high frequency applications
(HDMI 1.3)

e Smaller form factor for board space savings

e Helps protect sensitive electronic circuits against
damage caused by electrostatic discharge (ESD)
events

¢ Assists equipment to pass IEC 61000-4-2,
level 4 testing

Applications

* HDMI 1.3 interfaces

e LCD & plasma TV

e Cellular phones

e Antennas

* Portable video players

¢ Portable devices (PDA, DSC, BlueTooth)

-
* Tyco Electronics

RoHS compliant

Halogen free
(refers to: Br 900ppm, CI 900ppm, Br+Cl

0.25 pF (typical) capacitance

1500ppm)

Low-leakage current

Low-clamping voltage

Fast response time (< 1ns)

Capable of withstanding numerous ESD strikes

Compatible with standard reflow installation
procedures

Thick film technology
Bi-directional protection

Printer ports

Satellite radios

USB 2.0 and IEEE 1394 interfaces
DVI

GPS systems

45
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Table E1 Electrical Characteristics for ESD Devices

RoHS Compliant, ELV Compliant Halogen Free

Continuous Max Typical Typical Typical Capacitance Typical Leakage Max Leakage
Operating Voltage  Trigger Voltage* Clamping Voltage® @1 MHz, 1Vgus Current Current @ Max Vp¢
Symbol Ve Ve Verip Cp ILrvp) ILomax)
Unit \ \ \ pF pA pA
PESD0402-140 14 250 40 0.25 < 0.01 10.0
PESD0603-240 24 215 45 0.25 < 0.01 10.0
PESD1206Q-240 24 250 45 0.25 < 0.01 10.0
Notes : * TLP test method at TkV.
T Measured 30ns after pulse initiation.
Typical capacitance value is at 0V and Max Operating Voltage bias.
Figure E1 |Capacitance vs. Frequency for ESD Devices
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£ 02
g 018
S o6
¥y 014
& 012
g o010
© oos
0.06
0.04
0.02
0o 500 1000 1500 2000 2500 3000
Frequency (MHz)
|Figure E2|Eye Diagram Performance at 3.4 GHz for ESD Devices
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Figure E3 | Insertion Loss Diagram for ESD Devices
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Figure E4-E5 |[ESD Protection for HDMI

H -
Figure E4 Figure E5
ESD Protection for HDMI (0402 and 0603) ESD Protection for HDMI (1206Q)
HDMI HDMI
HDMI Port Transmitter or HDMI Port Transmitter or
"""""""" Receiver —mmm oo Receiver
< » TX0+ < » TX0+
< » TXO0- < » TXO0-
< » TX01+ < » TX01+
- < » TX01- - < » TX01
2 < > TX02+ H < > TX02+
< » TX02- < @ » TX02-
3 = . >TC+ : = S e >TCs
b < ® »TC- 3 < ® »TC-
© (<)
< °
PESD Devices o _ PESD Devices - -
P << GND ] 2 PESD1206Q Arrays  GND
Chassia Chassia

Table E2 Dimensions for ESD Devices in Millimeters (Inches)*

A B C D E F
Part Number Min. Max. Min. Max. Min. Max. Min. Max. Min Max Min Max. Figure
PESD0402-140 0.90 1.10 0.23 0.43 0.10 0.30 0.40 0.60 — — — — E6
(0.035)  (0.043) (0.009) (0.017) (0.004)  (0.012) (0.016) (0.024)
PESD0603-240 1.50 1.70 0.45 0.55 0.10 0.50 0.70 1.00 — — — — E6
(0.059)  (0.067) (0.018)  (0.022) (0.004)  (0.020) (0.028)  (0.039)
PESD1206Q-240 3.10 3.30 0.40 0.60 0.10 0.30 1.50 1.70 0.20 0.60 0.20 0.60 E7 I
(0.122)  (0.130) (0.016)  (0.024) (0.004)  (0.012) (0.059) (0.067) (0.008)  (0.024) (0.008)  (0.024)

*The dimensions in inches are rounded approximations.

Figure E6-E7|Dimension Figures for ESD Devices

Figure E6

D)\/\A

Figure E7

(drawing not to scale)

-

(side view)

(drawing not to scale)

| |
\ A \

T

B

a2
- [~
c

(side view)

Table E3 Environmental Specifications for ESD Devices

Test Conditions

Pass / Fail Criteria

Bias humidity test 85°C, 85% RH, Vpc (max). 1000 hrs IL 10 pA
Thermal shock -55°C to 125°C, 30 min dwell, 1000 cycles IL 10 pA
Bias heat test 125°C, Vpe (max). 1000 hrs I 10 pA
Bias low temp test -565°C, Vp¢ (max): 1000 hrs IL 10 pA

Solderability 250°C £ 5°C, 3 +1s 95% coverage
Solder heat 260°C, 10s 90% coverage
Vibration 10 to 50Hz, 60s cycle, 2 hrs each in X-Y-Z-direction

No physical damage

Solvent resistance

IPA ultrasonic 300s

No physical damage

Shock

1500G, 0.5ms each, X-Y-Z axis 3 times each axis

No physical damage

RoHS Compliant, ELV Compliant

Halogen Free
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3Tyco Electronics

Table E4 General Characteristics for ESD Devices

-40°C to +85°C
-65°C to +125°C
Contact discharge mode : 8kV (typical), 15kV (max)

Storage temperature

Operating temperature

ESD voltage capability
(tested per IEC 61000-4-2)
ESD pulse withstand

Air discharge mode 1 16kV (typical), 25kV (max) [1 pulse: per customer request]

100 pulses
(tested per IEC 61000-4-2, level 4,contact method)

Table E5 Materials Information for ESD Devices

Directive 2002/95/EC compliant
Directive 2000/53/EC compliant
Halogen free refers to: Br 900ppm, ClI

RoHS compliant

ELV compliant

Halogen free 900ppm, Br+Cl 1500ppm

Table E6 Recommended Pad Layout for ESD Devices in Millimeters (Inches)*

\' w X Y Y4
Part Number Min Max Min. Max. Min. Max. Min. Max. Min. Max. Figure
PESD0402-140 — — 0.60 0.70 0.30 0.40 0.80 0.90 2.10 2.20 E8
(0.024)  (0.028) (0.012) (0.016) (0.031)  (0.035) (0.083)  (0.087)
I PESD0603-240 — — 0.90 1.00 0.50 0.60 1.00 1.10 2.70 2.80 E8
(0.035)  (0.039) (0.020)  (0.024) (0.039) (0.043) (0.106)  (0.110)
\" \ X Y z
Part Number Typ. Typ. Typ. Typ. Typ. Figure
PESD1206Q-240 3.20 2.20 0.50 0.80 1.00 E9
(0.126) (0.087) (0.020) (0.031) (0.039)

*The dimensions in inches are rounded approximations.

Figure E8 Figure E9

X - v |

T oo,

e + minininls
2 =X v

Note: Solder thickness 0.15 to 0.2 mm

Table E7 Solder Reflow Recommendations for ESD Devices

48

A Temperature ramp up 1 From ambient to preheating  30s to 60s Figure E10 |
temperature 200 Preheating Soldering Cooling
B Preheating 140°C - 160°C 60s to 120s 5 25
Temperature ramp up 2 From preheating to main 20s to 40s jg 200
heating temperature 2
@ 150
D Main heating at 200°C 60s to 70s 2 100
at 220°C 50s to 60s g /
at 240°C 30s to 40s o
at 260°C 5s to 10s as<—8 Cof—D—] E
E Cooling From main heating 4°C/s max Times (s)

temperature to 100°C

RoHS Compliant, ELV Compliant

Halogen Free
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Table E8 Tape and Reel Specifications for ESD Devices

Tape Dimension 0402 0603 1206Q

EIA Mark Dimension (mm) Tolerance Dimension (mm) Tolerance Dimension (mm) Tolerance
W 8.00 +0.30 8.00 +0.30 8.00 +0.30
Po 4.00 +0.10 4.00 +0.10 4.00 +0.10
Py 4.00 +0.05 4.00 +0.05 4.00 +0.05
P, 2.00 +0.05 2.00 +0.05 2.00 +0.05
Ao 0.69 +0.05 1.27 +0.15 2.02 +0.20
Bo 1.19 +0.05 2.02 +0.20 3.62 +0.20
Do 1.50 +0.10 1.50 +0.10 1.50 +0.10
F 3.50 +0.05 3.50 +0.05 3.50 +0.05
E, 1.75 +0.10 1.756 +0.10 1.75 +0.10
T 0.48 +0.03 0.60 +0.03 0.75 +0.03

Reel Dimensions (0402, 0603 & 1206Q)

EIA Mark Dimension (mm)
A max. 180.0

N min. 60.5

Wy max. 9.5

W, max. 14.0

Figure E11 | EIA Referenced Taped Component Dimensions for ESD Devices |

R
&

O ()
- o

e e M

~—P—

Figure E12|EIA Referenced Reel Dimensions for ESD Devices

o
>
=z

RoHS Compliant, ELV Compliant Halogen Free
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Parameter Definitions for ESD Devices

Operation Voltage (Vpc)
Defined as DC voltage, under which device is in OFF state and leakage current below certain threshold.

Leakage Current (1)
Current through device under Operation Voltage Vpc.

Trigger Voltage (V7)
Voltage at which the device switches from the OFF to the ON state, during the IEC waveform or the TLP system.

Clamping Voltage (V¢)
\oltage cross device under 8 kV per IEC or measured by TLP system. Typically measured 30 ns after initiation of the ESD pulse

(for TLP, both 30ns and 60ns are sometimes used).

Capacitance (Cp)
Capacitance of the device measured at 1 MHz with OV and max operating voltage bias.

Part Numbering System for ESD Devices

PESD xxxx Q - 240

Operating Voltage Designator 24 x 10° = 24Vp¢

I Array of 4 Elements

EIA Size

Series

& Warning :

Application Limitations for PESD0402-140, PESD0603-240 and PESD1206Q-240: These parts are not intended to be used under power
bus applications. Users should independently evaluate the suitability of and test each product selected for their own application.

All information, including illustrations, is believed to be accurate and reliable. Users, however, should independently evaluate the suitability of
and test each product selected for their application. Tyco Electronics Corporation makes no warranties as to the accuracy or completeness of
the information, and disclaims any liability regarding its use. Tyco Electronics only obligations are those in the Tyco Electronics Standard Terms
and Conditions of Sale and in no case will Tyco Electronics be liable for any incidental, indirect, or consequential damages arising from the sale,
resale, use, or misuse of its products. Specifications are subject to change without notice. In addition, Tyco Electronics reserves the right to make
changes to materials or processing that do not affect compliance with any applicable specification without notification to Buyer. Without
expressed or written consent by an officer of Tyco Electronics, Tyco Electronics does not authorize the use of any of its products as components
in nuclear facility applications, aerospace, or in critical life support devices or systems.

50 RoHS Compliant, ELV Compliant Halogen Free
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Gas Discharge Tubes

Tyco Electronics’ GDTs (Gas Discharge Tubes) are placed in
front of, and in parallel with, sensitive telecom equipment
such as power lines, communication lines, signal lines and
data transmission lines to help protect them from damage
caused by transient surge voltages that may result from
lightning strikes and equipment switching operations.
These devices do not influence the signal in normal
operation. However, in the event of an overvoltage surge,
such as a lightning strike, the GDT switches to a low
impedance state and diverts the energy away from the
sensitive equipment.

Our GDTs offer a high level of surge protection, a broad
voltage range, low capacitance, and many form factors
including new surface mount devices, which makes them
suitable for applications such as MDF (Main Distribution
Frame) modules, high data-rate telecom applications (e.g.
ADSL, VDSL), and surge protection on power lines. Their
low capacitance also results in less signal distortion. When
used in a coordinated circuit protection solution with
PolySwitch devices, they can help equipment manufacturers
meet stringent safety regulatory standards.

* Helps provide overvoltage fault protection against * ROoHS compliant
damage caused by high energy surges

* Halogen free

» Suitable for use in sensitive equipment due to impulse (refers to: Br 900ppm, CI 900ppm, Br+Cl 1500ppm)
sparkover response « Wide range of voltages (75V-600V)

* Suitable for high-frequency applications « Wide range of form factors

* Highly reliable performance (3mm, 5mm, 6mm, 7mm, 8mm diameter devices)

* New surface-mount devices for automated * Low capacitance and insertion loss
manufacturing .

Crowbar device with low arc voltage
* High accuracy spark-over voltages for high precision designs

e Devices tested per ITU K.12 recommendations

Various lead configurations and surface-mount options

Optional fail-short mechanism

* Non radioactive materials

Applications

* Telecommunications * Industrial and Consumer Electronics
- MDF modules, xDSL equipment, RF systems, - Power supplies, surge protectors, alarm systems,
antenna, base stations irrigation systems

saqny abieyssiq seo
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Table G1 Device Voltage Ratings for “R” Series Gas Discharge Tubes

| Two Electrode Configuration for R Series GDTs |

DC Impulse
Sparkover Sparkover
Voltage Voltage
@ 100V/s
Part Number = 20% Tolerance @ 1kV/ps
75* 600
90 600
140 600
GTCS23-XXXM-R01-2 150 600
GTCC23-XXXM-R01-2 200 700
230 700
300 900
350 1000
400 1000
* DCSO 60~105
DC Impulse DC
Sparkover Sparkover Holdover On-State
Voltage Voltage Voltage Voltage
@ 100V/s Per Nominal (@1A)
Part Number + 20% Tolerance @ 100V/ps @ 1kV/ps ITU K.12 (v)
75 450 550 <52 20
90 450 550 <52 20
140 500 600 <80 20
150 500 600 <80 20
200 600 700 <135 20
GTCX25-XXXM-R02 230 600 700 <135 20
GTCX26-XXXM-R05 250 600 700 <135 20
GTCX28-XXXM-R05 260 700 800 <135 20
I GTCX28-XXXM-R10 300 800 900 <150 20
GTCX28-XXXM-R20** 350 900 1000 <150 20
400 900 1000 <150 20
420 900 1000 <150 20
470 1050 1150 <150 20
500 1100 1200 <150 20
550 1300 1400 <150 20
600 1300 1400 <150 20

** GTCX28-XXXM-R20 parts only up to 350V

| Three Electrode Configuration for R series GDTs

DC Impulse
Sparkover Sparkover DC
Voltage Voltage Holdover On-State
(A-E) (B-E) (A-E) (B-E) Voltage Voltage
@ 100V/s Per Nominal (@1A)
Part Number + 20% Tolerance @ 100V/ps @ 1kV/ps ITU K.12 (V)
75 450 550 <52 20
90 450 550 <52 20
140 500 600 <80 20
150 500 600 <80 20
200 600 700 <135 20
GTCX35-XXXM-R05 230 600 700 <135 20
GTCX36-XXXM-R05 250 600 700 <135 20
GTCX36-XXXM-R10 260 700 800 <135 20
GTCX37-XXXM-R10 300 800 900 <150 20
GTCX38-XXXM-R10 350 900 1000 <150 20
400 900 1000 <150 20
420 900 1000 <150 20
470 1050 1150 <150 20
500 1100 1200 <150 20
550 1300 1400 <150 20
600 1300 1400 <150 20

52 RoHS Compliant, ELV Compliant Halogen Free



Table G2

for “R” Series Gas Discharge Tubes

Z Tyco Electronics

Device Surge Rating, Capacitance, Insulation Resistance, and Agency Approval

| Two Electrode Configuration for R Series GDTs

Impulse Impulse
Discharge Withstand Insulation
Current Voltage Capacitance Resistance UL Rating
8x20ps 8x20ps 10x700ps
10 hits 300 hits 10 hits UL497B

Part Number (5 hits each polarity) (150 hits each ploraity) (5 times each polarity) @ 1MHz @ 100Vpc* #E179610
GTCS23-XXXM-R01-2 TkA 100A 4kV <0.5pF 1,000 (MQ) All Devices
GTCC23-XXXM-R01-2 TkA 100A 6kvt <0.5pF 1,000 (MQ) All Devices
* Devices <=150V measured @ 50Vpc
T Effective output impedance: 40ohms.

Impulse

Discharge Impulse AC Discharge Current Insulation

Current Life (1sec duration; 10 hits) Capacitance Resistance UL Rating

8x20ps 10x1000ps UL497B
Part Number 10 hits 300 hits @ 50 Hz @ 1MHz @ 100V #E179610
GTCX25-XXXM-R02 2.5kA 100A 2.5Arms <1pF 10,000 (MQ) All Devices
GTCX26-XXXM-R05 5kA 100A 5Arms <1pF 10,000 (MQ) All Devices
GTCX28-XXXM-R05 5kA 100A 5Arms <1pF 10,000 (MQ) All Devices
GTCX28-XXXM-R10 10kA 100A T0Arms <1pF* 10,000 (MQ) All Devices
GTCX28-XXXM-R20 20kA 100A 20Arms <1.5pF 10,000 (MQ) All Devices
+ <1.2pF for 75V and 90V devices.
' Three Electrode Configuration for R series GDTs

Impulse

Discharge Impulse AC Discharge Current

Current Life (1sec duration; 10 hits) Insulation

(A+B-E) (A+B-E) (A+B-E) Capacitance Resistance UL Rating

8x20pus 10x1000ps UL497B
Part Number 10 hits 300 hits @ 50 Hz @ 1MHz @ 100V** #E179610
GTCX35-XXXM-R05 5kA 100A 5Arms <1pF 10,000 (MQ) All Devices
GTCX36-XXXM-R05 5kA 200A 5Arms <1pF 10,000 (MQ) All Devices
GTCX36-XXXM-R10 10kA 200A 10Arms <1pF 10,000 (MQ) All Devices
GTCX37-XXXM-R10 10kA 200A 10Arms <1pF 10,000 (MQ) All Devices
GTCX38-XXXM-R10 10kA 200A 10Arms <1pF 10,000 (MQ) All Devices

** Insulation resistance measured at 50V for devices less than 150V.
Insulation resistance measured at 250V for devices more than 500V.

| Figure G1-G2 |Typica| Circuits for “R” Series Gas Discharge Tubes

Figure G1 Figure G2

Two Electrode Devices for Ungrounded Circuits

PolySwitch Device

Three Electrode Devices for Grounded Circuits

PolySwitch Device

(A) (A) (A)
- —0--> ---0
Telecom - Protected Telecom
Line GDT /  Equipment Line
“--0 ---0
(B) Thyristor (B’) (B)

(A)
—O - - _>
Protected
Equipment
O - - _>
Thyristors (B)
PolySwitch
Device

RoHS Compliant, ELV Compliant

Halogen Free
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|Figure G3-G10|Dimensions for “R” Series Gas Discharge Tubes

[Figure G3|Two Electrode 3mm Product Dimensions

Surface-mount
(GTCS23-XXXM-RO1)

Chip GDT
(GTCC23-XXXM-RO1)

27+0.2

0.5—=~
45+03

32+02

Pad Layout - Surface-mount Devices

(GTCS23-XXXM-RO1)

X Y Z1 z2

X Nom. Nom. Nom. Nom.
mm 3.0 2.0 2.0 2.0

‘ ! ‘ ! in* (0.118) (0.079) 0.079) (0.079)

oty T2 *The dimensions in inches are rounded approximations.
Pad Layout - Chip GDT Devices
(GTCC23-XXXM-ROT1)

X Y Z1 z2

X Nom. Nom. Nom. Nom.
mm 3.5 2.7 2.0 2.0

in* (0.138) (0.106) (0.079) (0.079)

* The dimensions in inches are rounded approximations.

|Figure G4|Two Electrode 5Smm Product Dimensions

z

* The dimensions in inches are rounded approximations.

T Parts with no leads are not solderable and are meant for insertion into magazine clips.

54 RoHS Compliant, ELV Compliant Halogen Free

I Axial Leads No Leads Surface-mount
(GTCA25-XXXM-R02) (GTCN25-XXXM-RO2)T (GTCS25-XXXM-R02)
60.0 + 4.0
\ (2.364 = 0.158) i.8 ’: M 7 N 2
o N o
.3 <3 @ MEE
sS g5 " | g5
C= /7 |5S 53 N7
85 - .05
20.8 © g (0.020)REF
(0.032)REF = 50+02 “44:02 5002
(0.197 + 0.008) (0.173 = 0.008) (0.197 + 0.008)
50+02
(0.197 + 0.008)
Pad Layout - Surface-mount Devices
(GTCS25-XXXM-R02)
Y
F——
X Y z
X Nom. Nom. Nom.
mm 6.0 3.9 1.3
iR in* (0.197) (0.154) (0.051)
—
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|Figure G3-G10 | Dimensions for “R” Series Gas Discharge Tubes

Cont'd |

[Figure G5|Two Electrode 6mm Product Dimensions

No Leads
(GTCN26-XXXM-RO5)t

Axial Leads
(GTCA26-XXXM-RO5)

Surface-mount
(GTCS26-XXXM-RO5)

62.0 2.0 _
\ (2.441 + 0.079) 3 [] @ @
1S NS N o
s 2 3 3
n 59 55 CHY 55
. ©
38 88 | 28 N )R
E‘J |« e i 1 o =
© & 0.6
© 00302.)8REF “s 4202 ﬁm.ozmﬁ 6.2+02
: (0.165 + 0.008) (0.165 = 0.008) (0.244 + 0.008)
42+02
(0.165 + 0.008)
Pad Layout - Surface-mount Devices
(GTCS26-XXXM-RO5)
Y
X Y z
Nom. Nom. Nom.
X mm 7.0 3.7 1.3
in* (0.276) (0.146) (0.051)
-z
*The dimensions in inches are rounded approximations.
T Parts with no leads are not solderable and are meant for insertion into magazine clips.
[Figure G6|Two Electrode 8mm Product Dimensions |
Axial Leads No Leads Surface-mount
(GTCA28-XXXM-ROS5, R10 & R20) (GTCN28-XXXM-RO5, R10 & R20)*t (GTCS28-XXXM-RO5, R10 & R20)
62.0 + 4.0
| (2.441 + 0.157) —N g I g s ~ g
; 2 NS NS
» it s L)) &S
1S 0 S0 N
. |55 8o I 85 1
<0 = e N / e
20.8 H ~H05 05
(0.032)REF e 60x02 ' (0.02REF ‘ﬁﬁk (0.02)REF 82x02
(0.236 = 0.008) (0.236 + 0.008) (0.323 = 0.008)
6.0+0.2
(0.236 = 0.008)
Pad Layout - Surface-mount Devices
(GTCS28-XXXM-ROS5, R10 & R20)
—
X Y z
N Nom. Nom. Nom.
mm 9.0 5.6 1.2
in* (0.354) (0.22) (0.047)

Az

*The dimensions in inches are rounded approximations.
T Parts with no leads are not solderable and are meant for insertion into magazine clips.

RoHS Compliant, ELV Compliant Halogen Free
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| Figure G3-G10 | Dimensions for “R” Series Gas Discharge Tubes Cont'd \
[Figure G7 | Three Electrode 5mm Product Dimensions |
Axial Leaded Axial Leaded with-FT No Leads
(GTCA35-XXXM-ROS5) (GTCA35-XXXM-RO5-FT) (GTCN35-XXXM-RO5)T
+0.0
11'4;5'800 n428
lo.449 %5075 [0.449 1689 r
76+0.2 83+03 05.0£0.2
0.299 = 0.008) (0.327 + 0.012) 0197 + 0.008)
T 76 +0.2 l
05.0 0.2 (0.299 + 0.008)
0.197 £ 0.008) Q ) 1 o zgg : %% .
b 05002 299 £ 0.
0.197 £ 0.008)
12.0 £ 0.5
(0.473 £ 0.020) L Q )
45 13.0% 05
(0.177) REF (0.512 + 0.020) e
k. L i 4.5
-] 0058 (0.177) REF
38+03 (0.032) |
(0.151 + 0.012) ; 7 -~ A o0s
38+03 (0.032)
(0.151 + 0.012)
No Leads with-FT Surface-mount T Leaded
(GTCN35-XXXM-RO5-FT)* (GTCS35-XXXM-RO5) (GTCT35-XXXM-RO5)
8303 16 76 +0.2
(0.327 + 0.012) (0.063)REF (0.299 + 0.008)
r Y w0 s0i02 —
50402 MAX 5.9 05002 9500,
(0197 0.008) 0.232) \KJ/ (0.197 j 0.008) 157008 7 =
| _ 04 < Jl 1
76£02 oo 7602 08.0+02 g2 0079
I (0.299 = 0.008) (0.299 = 0.008) (0.197 0008 (0‘3_8-382)% fi152 = 0.0
Pad Layout - Surface-mount Devices
(GTCS35-XXXM-RO5)
Y1 Y2 ‘
X Y1 Y2 Z1 Z2
Nom. Nom. Nom. Nom. Nom.
X mm 6.0 3.6 3.6 2.5 1.3
in* (0.236) (0.142)  (0.142) (0.098) (0.051)
| 5

Z1

*The dimensions in inches are rounded approximations.
T Parts with no leads are not solderable and are meant for insertion into magazine clips.

Halogen Free
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|Figure G3-G10 | Dimensions for “R” Series Gas Discharge Tubes

Cont'd |

[Figure G8 | Three Electrode 6mm Product Dimensions

Axial Leaded
(GTCA36-XXXM-RO5 & R10)

8002
(0.315 + 0.008)

f
06.0+0.2
(0.236 = 0.008)
12.3
(0.485
)

+0.5
+ 0.020)
20.8 .
(0.032) REF
g
5

7 +0.
(0.185 = 0.020;

No Leads with-FT
(GTCN36-XXXM-ROS5 & R10-FT)T

8203
(0.323 + 0.012)
MAX 70
(0.276)
8002
(0.315 + 0.008)

Surface-mount
(GTCS36-XXXM-RO5 & R10)

Axial Leaded with-FT
(GTCA36-XXXM-RO5 & R10-FT)

82+03
(0.323 + 0.012) 26.0+02
(0.236 + 0.008)
13.0+ 0.5
(0.512 + 0.020) TT
8.0+02
(0.315 + 0.008) 20.8
|_| (0.032) REF
T =
4.7 +0

(0.185 + 0.020)

Radial Leaded

(GTCR36-XXXM-RO5 & R10)
9.2+0.2
(0.362 + 0.008)
f
06.0+0.2
(0.236 + 0.008)
17 14.0 £ 0.5
(0.552 = 0.020)
0.8
(0.032) REF
4 =

Pad Layout - Surface-mount Devices
(GTCS36-XXXM-RO5 & R10)

No Leads
(GTCN36-XXXM-ROS5 & R10)*

0.75
(0.030) REF

o

80+02
(0.315 £ 0.008)

Radial Leaded with-FT
(GTCR36-XXXM-RO5 & R10-FT)

9202
(0.362 + 0.008)

82+03

(0.323 + 0.012)‘

e

MAX 70
(0.276)

80+05
(0.315 + 0.020)

-

I
3

3.8=+0.
(0.150 + 0.012)

1.2 Y1 Y2
(0.047) REF 26.0 0.2 )‘—’}‘—"
e (0.236 + 0.008) Y1 Y2 21 z2
B . Nom. Nom. Nom. Nom. Nom.
6.0+0.2 X
] (0.236 + 0.008) mm 7.0 36 36 25 20
1.0 OC R in* (0.276) (0.142) (0.142) (0.098) (0.079)
(0.039) REF 60202 ‘ ‘ ‘4__‘
82:02 | (0.2360.008) a2
(0.323 + 0.008)
*The dimensions in inches are rounded approximations.
T Parts with no leads are not solderable and are meant for insertion into magazine clips.
[Figure G9|Three Electrode 7mm Product Dimensions |
No Leads Radial Leaded Radial Leaded with-FS
(GTCN37-XXXM-R10)" (GTCR37-XXXM-R10) (GTCR37-XXXM-R10-FS2)
115+05 1M5+05 075+ 0.2
15+05 (0.453 + 0.020) (0.453 + 0.020) (0.296 + 0.008)
(0.453 + 0.020) 77 —
f ] 075 =0.2 ‘|
075+ 0.2 (0.296 + 0.008) 1
(0.296 + 0.008)
f
e 15 210 70+ 0.5 210 70+ 05
2.0 (0.059) (0.039) REF (0.276 + 0.020) (0_039') REF (0.276 + 0.020)
(0.079) |
a4
44+03 44+03
(0.173 £ 0.012) (0.173 £ 0.012)

T Parts with no leads are not solderable and are meant for insertion into magazine clips.

RoHS Compliant, ELV Compliant

Halogen Free
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|Figure G3-G10 | Dimensions for “R” Series Gas Discharge Tubes

Cont'd |

[Figure G10| Three Electrode 8mm Product Dimensions

Axial Leaded
(GTCA38-XXXM-R10)

Axial Leaded with-FS
(GTCA38-XXXM-R10-FS)

Axial Leaded with-FS
(GTCA38-XXXM-R10-FS2)

0.0
134758 134798 60402 13498
+0.000 c 8.0 £ 0. p 8.0 + 0.2
(0528 %5-379) (0.528+3:393 (0.315 = 0.008) (0.528+3:393 0:315 = 0.008)
e N ; u N
.0 = 0.
(0315 = 0.008) MAX 13.5 /) MAX 10.8 [@x)
150 £ 05 (0.439) 18005 1 04299 = 15505
45445 7 (0.591 + 0.020) 0.709 + 0.020) i (0.610 + 0.020)
5 i +15
+0.059 | ‘ +15 | 457%%
(0.177 *5:088 L 4.5 60059 i 0177 +0.059)
010~H- 7\4 OSF (0177 Z5:080 | oo Py S R
(0.039) REF 4.4 +0. . 010
(0.173 = 0.012) © Ogé-?REF a4:05 ‘ (0.039) REF 4403
: 01530812 (0.173 = 0.012)
Axial Leaded with-FT No Leads No Leads with-FT

(GTCA38-XXXM-R10-FT)

(GTCN38-XXXM-R10)*

(GTCN38-XXXM-R10-FT)?

+0.0
134200 10303 10303 3.0
(0.528+3:393 (0.394 = 0.012) (0.406 = o.omL (0.118)
103203 08.0+0.2 p— g
(0.406 + 0.012) (0.315 = 0.008) f MAX 9.2 m
D — 072 +0.2 8.0+0.2 (0.362) w
(0.284 + 0.008) (0.315 = 0.008) | \,/
- - 00,5 |« 100203 8002
(0.020) 015 (0.394 + 0.012) (0.315 + 0.008)
15 i 15.5 95 (0.059)
45757 f (0.61178:329)
(0.177 8,853 i
010 -H—— |~
(0.039) REF _ 4.4 =03
(0.173 + 0.012)

Radial Leaded
(GTCR38-XXXM-R10)

10.0+03

Radial Leaded with-FS
(GTCR38-XXXM-R10-FS)

10.0+0.3 075 +0.2

Radial Leaded with-FS
(GTCR38-XXXM-R10-FS2)

10.0+0.3

(0304 £ 0.012) jo3se 0017 (0.296 + 0.008) 0394 + 0.012) 0550 = s
075+ 0.2 = H || || H
(0.296 + 0.008) I [}
t 7T MAX 175
70+ 0.5 70 £ 0.5 (0.689)
(0.276 + 0.020) (0.276 + 0.020)
Ly A o - : A b
010 »r 1~ 210 010 —
(0.039) REF 4.4 +0.3 (0.039) REF 4.4 +0.3 (0.039) REF 44 +03
(0.173 + 0.012) (0.173 £ 0.012) (0.173 = 0.012)

Radial Leaded with-FT
(GTCR38-XXXM-R10-FT)

10.0+0.3 075+0.2 10.0+0.3
(0.394 + 0.012) (0.296 + 0.008) (0.394 + 0.012) 28.0+0.2
(0.315,+ 0.008)
F——
i T
I 8.0+0.2
MAX 16.0 | (0.315 + 0.008) NS
(0.630) i
70+05 0.5+~
(0.276 + 0.020) (0.020) 15
(0.059)
010 >+ =—> L
(0.039) REF_ 4.4+03
(0.173 £ 0.012)

Pad Layout - Surface-mount Devices

(GTCS38-XXXM-R10)

Surface-mount
(GTCS38-XXXM-R10)

Y1 Y2
X Y1 Y2 21 z2
Nom. Nom. Nom. Nom. Nom.
X mm 9.0 4.65 4.65 25 15
in* (0.354) (0.183) (0.183) (0.098) (0.059)
Z1 72

* The dimensions in inches are rounded approximations.
T Parts with no leads are not solderable and are meant for insertion into magazine clips.
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Fail-Short Mechanism for Gas Discharge Tubes

|Fail-Short Mechanism (FS) |

The FS fail-short mechanism is a short circuit spring mounted onto a solder pellet
located at the center electrode of the gas tube. Under normal operating conditions,
the pellet is positioned to make the spring float above the outer electrodes, as shown
in Figure G11.

Short Circuit Spring Solder Pellet

When a prolonged discharge event causes the gas tube temperature to reach the  Outer Electrode — Ceramic Tube
melting point of the solder, the pellet softens allowing the short circuit spring to contact
with both outer electrodes. This process results in a permanent short-circuit between |
all three electrodes creating a low resistance path that conducts the fault current to

ground without generating a significant amount of heat.

Center Electrode

Figure G11

|Fail-Short Mechanism (FT)

The FT fail-short mechanism is a short circuit spring with a piece of plastic foil spot Short Cirouit Spring
welded onto the center electrode. Under normal operating conditions, the plastic foil | rplagt'c Fol
makes the spring insulated from the two outer electrodes. ‘

When a prolonged discharge event causes the gas tube temperature to reach the
melting point of the plastic foil, the plastic foil melts allowing the short circuit spring ~ Outer Electrode Ceramic Tube
to contact both outer electrodes. This process results in a permanent short-circuit
between all three electrodes creating a low resistance path that conducts the fault |
current to ground without generating a significant amount of heat. Center E‘Iectrode

Figure G12

Operation and Storage Temperatures for Gas Discharge Tubes

Operation Temperature Range Storage Temperature Range
Models without Fail-Short Mechanism : -40°C/+90°C Models without Fail-Short Mechanism : -40°C/+90°C
Models with Fail-Short Mechanism :-20°C/+65°C Models with Fail-Short Mechanism . -20°C/+65°C

Packaging Information for “R” Series Gas Discharge Tubes

Parts in Bulk Parts inTape and Reel
Min Order Box Tape & Reel Box

Part Description Quantity Quantity Min Order Quantity Quantity
3mm 2Pole Surface-mount - - 2000 16000
5mm 2Pole No leads 5000 20000 - -
5mm 2Pole, Leads 1000 5000 - -
5mm 2Pole Surface-mount 5000 20000 1500 12000
6mm 2Pole No leads 2000 10000 - -
6mm 2Pole, Leads 1000 5000 - -
6mm 2Pole Surface-mount 2000 10000 750 6000
8mm 2pole No leads 2000 10000 - -
8mm 2Pole, Leads 1000 5000 - -
8mm 2Pole Surface-mount 2000 10000 400 2400
5mm 3Pole No leads 2500 10000 - -
5mm 3Pole, Leads 1000 5000 - -
5mm 3Pole Surface-mount 2500 10000 1000 8000
6mm 3Pole No leads 2500 10000 - -
6mm 3Pole, Leads 1000 5000 - -
6mm 3Pole Surface-mount 2500 10000 750 6000
7mm 3Pole, Leads 1000 5000 - -
8mm 3Pole No leads 1000 10000 - -
8mm 3Pole, Leads 1000 5000 - -
8mm 3Pole Surface-mount 1000 10000 500 2500

RoHS Compliant, ELV Compliant Halogen Free
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Installation for Gas Discharge Tubes

Care should be taken when installing Gas Discharge Tubes equipped with Fail-Short Mechanisms into arrester magazines, printed circuit
boards, etc. Too much downward pressure may force the short circuit spring through the thin insulation tube creating a shorted condition.

Solder Reflow Recommendations for Surface-mount GDT Devices

Surface-mount GDTs can be soldered using standard Pb-free reflow profile.

Part Numbering System for “R” Series Gas Discharge Tubes

\Two Electrode GDT - Example Part Number for R Series Devices

GT C S 23-231 M-R 01-2

Packaging
2 =Tape &reel
Nothing = Tray packaging

Surge Rating

01 = 8x20us TkA, 10 hits
02 = 8x20ps 2.5kA, 10 hits
05 = 8x20us bkA, 10 hits
10 = 8x20ps 10kA, 10 hits
20 = 8x20us 20kA, 10 hits

Product Family Designator
R = R series

I Tolerance of 20% on DC Switch Voltage

DC Switch Voltage of 230V (at 100V/s)

Diameter
3 =3mm
5=5mm
6 =6mm
8 =8mm

2 Electrode Device

Lead Configuration
A = Axial Leads —A 1
C = ChipType
N = No leads
(Parts with no leads are not solderable and are meant for insertion into magazine clips.)
S = Surface-mount

Ceramic

GasTube

NOTE: GTCS23-XXXM-R01 and GTCC23-XXXM-R01 parts available only in surface-mount and tape and reel packaging

60 RoHS Compliant, ELV Compliant Halogen Free
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Part Numbering System for “R” Series Gas Discharge Tubes

\Three Electrode GDT - Example Part Number for R Series Devices

GT C R 38231 M-R 10-FS-2

Packaging
2 = Tape & reel
Nothing = Tray packaging

FS =solder pellet fail short mechanism on top
FS2 = solder pellet fail short mechanism on bottom
FT = plastic fail short mechanism on top

Surge Rating
05 = 8x20us 5kA, 10 hits
10 = 8x20us 10kA, 10 hits

Product Family Designator
R = R series

Tolerance of 20% on DC Switch Voltage

DC Switch Voltage of 230V (at 100V/s)

Diameter
5=5mm
6 =6mm
7 =7mm
8 =8mm

3 Electrode Device

Lead Configuration
A = Axial Leads (—EFH
N = No leads ED
(Parts with no leads are not solderable and are meant for insertion into magazine clips.)
R = Radial Leads
S = Surface-mount ’:H

T = T-shape Leads quf
Ceramic

Gas Tube

\ Marking Reference Guide - Example

X 35 R 05 GN

Year and Week of Manufacture

G = First half of 2004

N = Week 14

Per manufacturer’s lot number system

8x20ps 10 hits Surge Current (05=5kA)

Product Family Designator
R = R series

Voltage Designator (35 = 350V)

Manufacturer’s mark

NOTES: GTCS23-XXXM-R01 and GTCC23-XXXM-R01 parts will have no marking.
Devices with no leads (GTCNxx-xxxx-xx) are not able to be soldered as their electrodes are Nickel plated.
They should be installed by insertion into a magazine clip.

& Warning :

e Users should independently evaluate the suitability of and test each product selected for their own application.

e Operation beyond the maximum ratings or improper use may result in device damage and possible electrical arcing and flame.

e The devices are intended for protection against damage caused by occasional overvoltage fault conditions and should not be used when
repeated fault conditions or prolonged trip events are anticipated.

® Device performance can be impacted negatively if devices are handled in a manner inconsistent with recommended electronic, thermal, and
mechanical procedures for electronic components.

RoHS Compliant, ELV Compliant Halogen Free
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Surface-mount Fuses
Fundamentals

Overview

Tyco Electronics offers the widest selection of surface-mount
fuses available for addressing a broad range of overcurrent
protection applications. Helping to prevent costly damage and
promote a safe environment for electronic and electrical
equipment, our single-use chip fuses provide performance
stability to support applications with current ratings from .5A up
to 20A.

Tyco Electronics also offers the telecom FT600 fuse for
telecommunications applications. This telecom fuse helps comply
with North American overcurrent protection requirements,
including Telcordia, GR-1089, TIA-968-A (formerly FCC Part 68),
and UL60950 3rd edition.

ES Tyco Electronics

Multi-layer Design Enhanced Arc Suppression Characteristics

The multi-layer design has the benefit of exposing more fuse
element surface area to the glass-ceramic absorption material.
When the fuse elements open, there is more material for the
vaporizing fuse metals to absorb into, resulting in a very efficient
and effective quenching of the fuse arc.

Figure 1 compared the multi-layer design of our SFF fuses with
standard glass coated designs. The glass coated designs rely on
the coating on only one side of the fuse element to absorb the
vaporizing fuse material when it opens. Therefore, there is much
less absorption material available to absorb the fuse metals. The
result can be prolonged arcing and possible coating breach.

Figure 2 shows how the absorption characteristics of the two
designs differ. The multi-layer design indicates a clean separation
with the fuse element evenly diffusing into the surrounding
ceramic substrate. In the glass coated design, the element
diffusion takes place in a small portion of the device and is only
absorbed by the glass material directly above the area of failure.

Temperature Derating

A fuse is a temperature sensitive device. Therefore, operating
temperature will have an effect on fuse performance and lifetime.
Operating temperature should be taken into consideration when
selecting the fuse current rating. The Thermal Derating Curve for
Raychem surface mount chip fuses is presented in Figure 3. Use
it to determine the derating percentage based on operating
temperature and apply it to the derated system current.

Figure 1

Glass
Coating

Glass/Ceramic
Substrate

Multiple Fuse
Elements

Substrate  Single Fuse
Element

Material

\

Multi-layer Design Single-layer Glass Coated Design

Figure 2

Fault Zones

Multi-layer Design Single-layer Glass Coated Design

Figure 3
Themal Derating Curve
110
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0
66 -46 -35 256 -6 -5 5

% of Carrying Current Capacity

15 26 35 45 556 65 70

ature (°C)
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Pulse Cycle Derating

Once the 12t value for the application waveform has been
determined, it must be derated based on the number of cycles
expected over the system lifetime. Since the stress induced by the
current pulse is mechanical in nature, the number of times the
stress is applied has significant bearing on how much derating
must be applied to the fuse rating. Figure 4 presents the current
pulse derating curve for our surface-mount chip fuses up to

100,000 cycles.

Selecting Surface-mount Chip Fuses

F

% of Minimum P2t

[TV

100%

igure 4

Surface-mount Chip Fuse

Pulse Derating Curve

10%

100

1000

10000

Number of Pulses

100000

Fuse selection seems straightforward, in that, you pick one which has a current rating just a bit higher than your worstcase system
operating current. Unfortunately, it’s not that simple. There are derating considerations for operating current and application
temperature. Turn-on and other system operations (like processor speed changes or motor start up) cause current surges or
spikes that also require consideration when selecting a fuse. So selecting the right fuse for your application is not as simple as

knowing the nominal current dra

Fuse Selection Flowchart

wn by the system.

However, the basic considerations for fuse selection are shown in the flowchart presented in Figure 5. Following this flow chart

will help you select a fuse best suited for your application conditions.

Figure 5
- Apply Standard Apply
gteet:r:nine Steady State Steady State _ Temperature o Steady State
Fuse Current Rating Derating (75%) > Derating = Fuss Ct:.urrent
[lfuse = lsys/0.75] [lfuse = lsys/0.75/Kremp] ating

|

I
Ste p 2- Ste p 3- Ste p 4- Ste p 5- Ste p 6-
Determine Pulse Apply Pulse | Apply Pulse | Apply Derating . | Select Fuse
Waveform by Cycle Derating 7| Temperature | for Variance in "| Current Rating for
Calculating 12t Derating the Circuit Pulse Environment

Y

Ste p 7- Select Fuse Current Rating
(use higher value between Step 1 and Step 6)

\J

Ste p 8- Check Voltage Rating
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:*‘-T’ M Surface-mount Fuses
) Fast-Acting Chip Fuses

Fast-acting chip fuses help provide overcurrent protection
on systems using DC power sources up to 63Vpc. The
fuse’s monolithic, multilayer design provides the highest
hold current in the smallest footprint, reduces diffusion-
related aging, improves product reliability and resilience,
and enhances high-temperature performance in a wide
range of circuit designs.

These RoHS-compliant surface-mount devices offer
strong arc suppression characteristics and facilitate the
development of more reliable, high performance
consumer electronics such as laptops, multimedia
devices, cell phones, and other portable electronics.

+ Small size with high-current ratings * Lead free materials and RoHS compliant

e Excellent temperature stability * Halogen free

- High reliability and resilience (refers to: Br 900ppm, CI 900ppm, Br+Cl 1500ppm)
= Strong arc suppression characteristics * Monolithic, multilayer design

* High-temperature performance
* -55°C to +125°C operating temperature range

Applications

e Laptops e Printers * Game systems
» Digital cameras * DVD players * LCD monitors
* Cell phones * Portable electronics e Scanners
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|Figure FF1-FF6 | Family Performance Curves for Fast-Acting Chip Fuses

Figure FF1

H
Figure FF2
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= Tyco Electronics

|Figure FF1-FF6 | Family Performance Curves for Fast-Acting Chip Fuses
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=> Please go to page 75 for more information for Fast-Acting Chip Fuses.
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Surface-mount Fuses
’ High-Current-Rated Chip Fuses

The monolithic multilayer design of the Tyco Electronics
high-current-rated chip fuses helps to provide some of
the highest current ratings available in the 1206 size and
enhances high-temperature performance in a wide
range of circuit protection designs. The devices’ small
high
characteristics make them suitable for overcurrent

size, reliability and strong arc suppression
protection of power supplies, servers, communications
equipment, voltage regulator modules, and other high-
current, small size applications.

¢ Glass ceramic monolithic structure provides stability
in application cycling

e High-current rating in a small package allows more
efficient use in system space

¢ Strong arc suppression in overcurrent conditions

ES Tyco Electronics

¢ Lead free materials and RoHS compliant

¢ Halogen free
(refers to: Br 900ppm, CI 900ppm, Br+Cl

¢ Monolithic multilayer design

1500ppm)

¢ High-temperature performance
¢ -55°C to +125°C operating temperature range

Applications

¢ Communications equipment
* Voltage regulator modules

e Power supplies

» Servers
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Table FH1 Clear Time Characteristics for High-Current-Rated Chip Fuses

[ 1206SFH Series \

% of rated current Clear time at 25°C
100% 4 hours (min.)
250% 5 seconds (max.)

Table FH2 Typical Electrical Characteristics, Dimensions and Recommended Pad Layout for

High-Current-Rated Chip Fuses

\1206 (3216 mm) High-Current-Rated Chip Fuses

Shape and

Typical Electrical Max.
Dimensions ‘1'%*8:8;88? 0.12620.008 Characteristics Interrupt Ratings
. +0.
Inch (mm) (3.20+0.20) Rated Nominal  Nominal
Current Cold DCR 12t Voltage  Current
Part Number (A) (Q)* (A%sec)t (Vpe) (A)
1206SFH100F/24 10 0.010 9 24 100
I%Oggfgjgg)s 1206SFH120F/24 12 0.008 14 24 100
1206SFH150F/24 15 0.005 26 24 100
N 1206SFH200F/24 20 0.003 56 24 100
%Og?‘—'g-g;? N * Measured at  10% of rated current and 25°C ambient temperature.
e + Melting 12t at 0.001 sec clear time.
Recommended 0.173 N
Pad Layout (4.40)
Inch (mm) ‘F 0.059 *,‘
(i50)
(180)
057
*‘(145)‘“
|Figure FH1-FH2 | Family Performance Curves for High-Current-Rated Chip Fuses
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=> Please go to page 75 for more information for High-Current-Rated Chip Fuses.
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Available in industry standard 1206 and 0603 chip sizes,
Tyco Electronics’ slow-blow chip fuses help provide
overcurrent protection on systems that experience large
and frequent current surges as part of their normal
operation.

The slow-blow chip fuse’s monolithic, multilayer design
helps provide some of the highest current ratings
available in the 1206 and 0603 footprints and enhances
high-temperature performance in a wide range of circuit
protection designs. The devices’ small size, high
reliability and strong arc suppression characteristics
make them suitable for overcurrent protection of power
supplies, capacitor filter banks, LCD (Liquid Crystal
Display) backlight electric motors and
portable electronics.

inverters,

¢ Time-delayed design prevents nuisance openings
in pulsed and high inrush current applications

¢ Small size with high-current ratings

* Strong arc suppression characteristics

B Surface-mount Fuses
il Slow-Blow Chip Fuses

ES Tyco Electronics

¢ Lead free materials and RoHS compliant

¢ Halogen free
(refers to: Br 900ppm, CI 900ppm, Br+Cl

¢ Monolithic multilayer design

1500ppm)

¢ High-temperature performance
¢ -55°C to +125°C operating temperature range

Applications

¢ Small motors systems
e Portable electronics * Test equipment

* Input power ports

e Power over Ethernet (POE)

¢ POL converter protection

¢« Computer drives
¢ Displays
e Printers

1
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Table FS1 Clear Time Characteristics for Slow-Blow Chip Fuses

| 0603SFS Series \

' 1206SFS Series |

% of rated current Clear time at 25°C

% of rated current

Clear time at 25°C

100% 4 hours (min.) 100% 4 hours (min.)

200% 1 second (min.) 120 seconds (max.) 200% 1 second (min.) 120 seconds (max.)

300% 0.1 second (min.) 3 seconds (max.) 300% 0.1 second (min.) 3 seconds (max.)
800%(1.0A-1.5A)  0.0005 second (min.) 0.05 seconds (max.) 800%(1.0A-1.5A) 0.0016 second (min.) 0.05 seconds (max.)
800%(2.0A-5.0A) 0.001 second (min.) 0.05 seconds (max.) 800%(2.0A-8.0A) 0.002 second (min.) 0.05 seconds (max.)

Table FS2

Slow-Blow Chip Fuses

Typical Electrical Characteristics, Dimensions and Recommended Pad Layout for

{0603 (1608mm) Slow-Blow Chip Fuses

Typical Electrical

Max.

Shape and 0.031+0.006 Characteristics Interrupt Ratings
Dimensions ‘O'BOiO'V R Rated Nominal  Nominal
Inch {mm) Current  Cold DCR 12t Voltage  Current
Part Number (A) (Q* (A%sec)’ (Vpe) (A)
30008 0603SFS100F/32 1.0 0.200 0.093 32 50
N 0603SFS150F/32 15 0.100 0.18 32 50
RS 0603SFS200F/32 2.0 0.052 0.32 32 50
0603SFS250F/32 2.5 0.041 0.63 32 50
Recommended e 0mo__ |
Pad Layout 2.80) 0603SFS300F/32 3.0 0.031 0.87 32 50
Inch {mm) % — 0603SFS350F/32 3.5 0.021 1.20 32 50
. 0603SFS400F/32 4.0 0.017 2.30 32 50
(1.00) 0603SFS450F/32 4.5 0.015 2.70 32 50
o0 0603SFSB00F/32 5.0 0.013 3.20 32 50
I 11206 (3216mm) Slow-Blow Chip Fuses
Typical Electrical Max.
Shape and Characteristics Interrupt Ratings
Dimensions 0‘%68?38? Rated Nominal Nominal
Inch (mm) ?'31%81828? Current Cold DCR 12t Voltage  Current
Part Number (A) (Q)* (A%sec)t (Vpe) (A)
1206SFS100F/63 1.0 0.360 0.11 63 50
1206SFS125F/63  1.25 0.200 0.22 63 50
Pse=0008 1206SFS150F/63 1.5 0.150 0.23 63 50
1206SFS200F/63 2.0 0.082 0.63 63 50
N 1206SFS250F/32 2.5 0.070 0.90 32 50
B9~ 1206SFS300F/32 3.0 0.032 1.20 32 50
1206SFS350F/32 3.5 0.028 1.60 32 50
i DY R— 1206SFS400F/32 4.0 0.024 2.20 32 50
Inch (mm) i 1206SFS450F/32 4.5 0.020 3.60 32 50
o 1206SFS500F/32 5.0 0.016 5.30 32 50
180 1206SFS550F/24 5.5 0.014 6.40 24 50
0% 1206SFS600F/24 6.0 0.011 8.50 24 60
' 1206SFS700F/24 7.0 0.010 10.00 24 60
1206SFS800F/24 8.0 0.009 16.90 24 60
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Figure FS1-FS4 | Family Performance Curves for Slow-Blow Chip Fuses |
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