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MAIN CHARACTERISTICS

Thermal Clamps
Amphenol Series SIHD GT

MAXIMUM RELIABILITY

* QUICK LOCKING AND UNLOCKING : Unlike others on the market, Series SIHD-
GT thermal clamps feature a quick, quarter-turn locking mechanism that provides
a positive and fast assembly.

* MAXIMUM RESISTANCE TO SHOCK AND VIBRATION : Very low wear and
resistant to extreme shock and vibration, even when used in harsh environments.

* NO MOVING PARTS : The precision assembly permits the three components
(body, spring and rod/cam) of the thermal clamp to stay together, even when in the
unlocked position.

* SENSITIVE AND VISUAL INDICATION : The top end of the rod/cam provides a
visual indication that shows the “open” or “closed” position for ease of inspection.

MAXIMUM THERMAL TRANSFER

* UNIFORM HEAT TRANSFER : Its unique design produces a uniform pressure
distribution along the PCB edge for absolute best heat transfer, which avoids
damaging the heat sink and provides a better thermal conduction.

» The uniform clamping pressure eliminates hot spots along the PCB interface
producing an even distribution of heat along the entire edge.

» Thermal couple between the cold wall and the heat sink is created by a direct
metal to metal contact providing more heat transfer capability than conventional
wedge style retainers due to the constant pressure and the flexibility of the spring.

* ZERO INSERTION AND EXTRACTION FORCES : The insertion and guiding
process of the PCB in its location requires no additional force.

» Board lengths between 80 mm (3.75 in) and 240 mm (9.45 in) can be
accommodated once the cold wall and heat sink are specified - in increment of 20
mm (0.787 in).

* Series SIHD-GT thermal clamps are compatible with different heat sinks
thicknesses.

* MAINTAINABILITY : the unique design makes field repairs quick and easy.
Repairs can be accomplished without use of any special tool. Although the SIHD-
GT thermal clamps have been tested for over one thousand lock-unlock cycles,
they have been derated and specified for 500 fully loaded cycles. This, in most
cases, will exceed the overall system life, virtually eliminating service and
maintenance.

* Various mounting options are available.

* Other custom styles are available upon request.
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GENERAL DESCRIPTION

APPLICATIONS

Amphenol offers a new advanced
design. Series SIHD-GT thermal
clamps are designed to ensure the
thermal coupling (heat dissipation)
between the heat sink of a printed
circuit board and the cold wall of a
box (for Daughter Board), or of a
backplane (for the Mother Board).

At the same time they ensure the
guiding of the boards in its locations,
as well as the locking of the Daughter
Boards into the right position relative
to the Mother Board by a 1/4 turn.

Ease of use, safety in vibration, low
weight and space saving are benefits
of this design.

Series SIHD-GT thermal clamps are
available in the following designs :

- a left type and a right type,

- different platings,

- variety of lengths,

- different locking devices (standard
and custom tools).

* Avionic systems
» Submarine equipment
» Ground military vehicles

* Superior retainer for high
density electronic devices
running in very high vibration
environments.

* Designed to comply with MIL-
STD-810E.
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DESIGN FEATURES & SPECIFICATIONS

Technical Characteristics

* Heat sink thickness capability :
- Standard version : 1.6 mm*-0-15mm (0,063 in +-0.0059in) with a minimum of 0.8 mm*-0-15mm (90,0315 in +-0.0059in)
- Other versions : by addition of wedges
* Distance between 2 Daughter Boards (mounting pitch) :
- “to screw” version : from 8 mm min. (0.375 in min.), depending on the connector that it used
- “to latch” or “to insert” version : from 10.16 mm min. (6.40 in min.)

» Mechanical endurance :
- 500 locking / unlocking cycles

* Locking of the board (PCB retention) :
- For the minimum heat sink thickness (1.45 mm or 0.57 in) : > 50 N for a thermal clamp of 80 mm (> 11.25 Ibs for a thermal
clamp of 3.15 in)

» Maximum locking / unlocking coupling torque : 5 Nm for a thermal clamp of 80 mm (44.3 Ibs.in for a thermal clamp of 3.15 in)

Environmental Characteristics

» Temperature range : 1000 hours from -55°C to 125°C

» Temperature shock : 500 cycles (-50°C / +125°C under NFC20605 method A1) and MIL-STD-810E - Method 503.3

» Humidity : 56 days (under NFC20603) and MIL-STD-810E - Method 507.3

« Salt spray : 96 hours (under NFC20611) and MIL-STD-810E - Method 509.3 (Salt Fog 96 hours continuous exposure)
« Sinusoidal vibration : severity 10 Hz to 2000 Hz - 20 gn (under NFC20616) and MIL-STD-810E - Method 514.4

» Random vibration : severity 50 Hz to 2000 Hz - 1.2 gn?Hz (under MIL-STD-1344 A - Method 2005.1)

» Shock : severity 100 g / 6ms half sine pulse (under NFC20608) and MIL-STD-810E - Method 516.4

» For most applications, the SIHD thermal clamps meet all performance objectives set by military and commercial users for high-
reliability, high-density circuit board packaging of electronic equipment.

Material
« Body : Aluminium Alloy (AGS) 6061-T6 QQ-A-200/8

» Spring system : Beryllium Copper (BeCu) per QQ-C-533
* Axis (Rod/Cam) : Stainless Steel per QQ-S-763, ASTM A 582

Finish

» Body and spring system : Nickel plate per QQ-N-290, Class 1, Grade G
* Body : Black Anodise per MIL-A-8625, Type Il, Class 2
* Axis (Rod/Cam) : Nickel Passivation per MIL-S-5002

Weight

* Roughly 2,3 g for every 10 mm or 0.206 oz for every inch

Tolerances ... Unless otherwize specified : .xxx = +/- .25 (.010), .xx = +/- .5 (.02)
Note on dimensions ... Metric units listed first followed by english in parenthesis

Specifications subject to change without notice.
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Thermal Performance

This varies mainly due to the thermal resistance between the heat sink and the cold wall.

Thickness of the board Groove e R
mm (inches) J} _~ PCB
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(}./
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This measure does not take into account the convection and the radiation phenomena, but allows the determination
of the thermal resistance of the clamp coupling, for which the values are dependant on the length of the thermal
clamp.

The thermal resistance of coupling per surface is less or equal to 1,6 K.W-'.cm? or 2.5°C.inch/Watt.

Amphenol Thermal Clamps - Thermal Resistance Data
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Mechanical Performance

Clamping force applied onto the heat sink for a thermal clamp of 80 mm (3.75in) :

Thickness of the board in mm 1,45 1,55 1,60 1,65 1,75
Thickness of the board in inches (0.057) (0.061) (0.063) (0.065) (0.069)
Average value in N 250 380 460 520 630
Average value in Ibs (56.25) (85.50) (103.50) | (117.00) | (141.75)

Clamping efficiency

The efficiency of Amphenol Thermal Clamps has been shown during tests performed on different types of
PCB’s fitted with thermal drains.

The test results are given as an example in the table below. They cover the following PCB’s :
- 200 pym epoxy glass PCB
- thermal drain in CIC (Cu/Invar/Cu)

These comparative tests have been done with a 1/2 ATR PCB equipped with SMT chips. Results show that
with identical power, heating is 50 % lower for Amphenol Thermal Clamps inserted in a water cooled rack.

Test Results Without thermal clamp With thermal clamp
water flow - 0.5 I/mm
total dissipated power 12.8 W 12.8 W
room temperature 204°C 242°C
water temperature - 242°C
average heating 42°C 186°C
maximum heating 454°C 238°C
minimum heating 376°C 145°C
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Test without thermal clamps Test with thermal clamps
PCB technology : Cu-Inv.-Cu PCB technology : Cu-Inv.-Cu
total dissipated power: 12.8 W total dissipated power: 128 W
average heating: 42" C average heating: 186" C
13 9 13 ]
802 mW 802 mW
41,7°C 14,5 =0
P BO3 mW P m
7 3 7
10 10
P 805 mW P B04 mW|
! \ 805 MW B 8O0 MW 803 m )
P B0 mW o
44,0°C AT: 436°C 190G AT 19,0°C
AT:376°C AT:145°C X
1
4
P 1593 mW P 1593 mW
P: 803 mW F 803 mW
AT:38.1°C AT A54TC AT 175°C AT.238°C
2
5 2 5
P 802 mi P 1592 mW P800 mi PL158T M
AT:384°C AT 787G
AT :448°C AT - 238°C
[ -1
P 801 mw 1 8 P: 801 mW 1 8
AT 3B.0°C 800 P 801 Ml AT 15,2°C soomil e 801 mw
4285 ar e 1BECL irva g
12 12
14 14 -
BOO mW 790 mW
454°C 18,6°C
P 798 m\W P 79T mW

Performance data is for information use only. Manufacturing variability, test conditions, and environmental
conditions may affect results.

Test reports

Comprehensive test data has been accumulated during the development of the SIHD-GT thermal clamps to support the
performance claims. Thermal and retention performance characteristics are fully documented. The following Amphenol
laboratory test procedures, reports and results are available upon request :

1 - thermal performance testing
2 - shock testing

3 - vibration testing

4 - life cycling

Engineers who specify the SIHD-GT thermal clamps can have complete confidence in the performance characteristics
described.
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Quarter turn mechanism

Locking and unlocking directions must be carefully followed - no torque wrench required.

The locking and unlocking direction is different for a left and a right SIHD-GT thermal clamp as shown :
- Locking of a left thermal clamp : counter clockwise
- Locking of a right thermal clamp : clockwise
With the help of the color band (at the ultimate extremity of the axis), the user can identify if the boards are locked or not

in to place.

Locked position

ol cold wall
green locking inde PCE pressing against
cold wall ]

At

L
left clamp right clamp

locking locking
direction direction
Unlocked position

'J' [ cam index oo \_‘E

| —
unlocking unlocking
direction direction

Locking / Unlocking Tools

Wrench for axis termination with two flats : SIHDGTCLE
Allen wrench (2 mm - 5/64) : SIHDGTCRE

20

P58

® = [. ] | 2 mm (.78 inch)

Hexagonal screwdriver .78 inch across flats

Amphenol ®




SIHD Thermal Clamp range

Clamp version

Type

Use

cam with
fiat surfaces

haoles M3

Cam with flat surfaces
with screw fixing

cam with
Hat surfaces

hole O 2.3

Cam with flat surfaces
Front: latch fixing
Rear : screw fixing

for 1/2 ATR PCB
80 mm long
PREFERRED

allen

AMX - APX

Ground forces standard version
Allen cam
80 mm long

To be defined by CAPCA /DCAN
according to S.T. 17030b dated 9.10.87
ST.17008 b dated 28.07.87

cam with
flat surfaces

hole @ 2.3

Cam with flat surfaces
Front: latch fixing
Rear : screw fixing

89 mm long

SPECIAL

cam with
flal surlaces

Cam with flat surfaces
Front: latch fixing
Rear: screw fixing

Special profile
169 mm long
For double -Europe PCB

SPECIAL
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Outline dimension
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Dimensions

Length of thermal clamps

a (mm) 60 80 89 100 120 140 160 169 180 200 220 240
a (in) 2.36 3.15 3.50 3.94 4.72 5.51 6.30 6.65 7.09 7.87 8.66 9.45
b (mm) 28 48 28 48 28 48 28 48 28
b (in) 1.10 1.89 1.10 1.89 1.10 1.89 1.10 1.89 1.10
F (mm) 6.2 6.2 6.2 6.2 6.2 6.2 6.2 7 7 7 7 7
F (in) 0.244 0.244 0.244 0.244 0.244 0.244 0.244 0.276 0.276 0.276 0.276 0.276
m (mm) 4 4 4 4 4 4 4 4 6.5 6.5 6.5 6.5
m (in) 0.157 0.157 0.157 0.157 0.157 0.157 0.157 0.157 0.256 0.256 0.256 0.256
n (mm) 1 1 1 2 2 3 3 4 4 5
n (in) 0.039 0.039 0.039 0.079 0.079 0.118 0.118 0.157 0.157 0.197
PCB thickness
1.6 1.2 0.8
0.063 0.047 0.031
¢ (mm) 8 7.6 7.2
c (in) 0.315 0.299 0.283
d (mm) 4 3.6 3.2
d (in) 0.157 0.142 0.126
e (mm) 7.95 7.55 7.15
e (in) 0.313 0.297 0.281

Amphenol ®




Rack machining o -\ type (please consult Amphenol for other types)

Left thermal clamp Right thermal clamp ‘
Thermal extraction via end of rack | Thermal extraction via end of rack |
symmetrically
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Part Number Code

Series : A A -
Thermal Clamp

Version :

A : screw fixing
C: front (latch fixing) and rear (screw fixing) - Cam w ith flat surface
E: Allen cam (AMX-APX) ground forces, standard 80 mm long

HOW TO ORDER

Thickness of PCBdrain :

A :1.6 mm(0.063in) preferred
B:1.2mm(0.047 in)

C: 0.8 mm (0.031 in) except R version

Deviation :
Blank for normal
FXXX (to customer specifications)

1 Additional and specific designs available : please consult Amphenol.

Technical Assistance

Our engineering team has extensive experience in the packaging of thermal clamps. Modification of standard thermal
clamps for special application is possible. If more information is needed concerning the products in this publication, or if you
have any special application needs, please contact your nearest Amphenol Sales Office or Amphenol Corporation at the
following address:

AMPHENOL CORPORATION
Amphenol Socapex

948 Promenade de I'Arve

BP 29

74311 THYEZ - FRANCE
Telephone : + 33 450 892 800
Fax : + 33 450 962 975
www.amphenol-socapex.com

We welcome the opportunity of providing you with the assistance needed to solve your thermal management problems.

AMPHENOL SOCAPEX

948, Promenade de I'Arve ®
o Amphenol

74311 THYEZ CEDEX © 2002Copyright. Printed in France
FRANCE Amphenol Socapex -Ref. SIHD-GT2002-04DS(draft)




OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




