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		  Datasheet File OCR Text:


		  1 www.fci.com/metral metral ? 2 mm modular interconnect system electronics

 2 www.fci.com/metral table of contents general information       3 catalog main set up       4 metral ?  core product selector   most popular metral ?  connector selector        5  product ?nder  all products    9    application selector   various applications examples    18   signal connectors standard   header   straight   4 row - wide body    24   header   straight   4 row - narrow body  28   receptacle   right angle     4 row  32   header  straight  5 row - wide body  40   receptacle   right angle   5 row  42   header   straight   8 row - wide body  48   receptacle   right angle  8 row  50   signal connectors reversed   header   right angle   4 row - wide body   54   header   right angle   4 row - narrow body  60   receptacle   straight   4 row  66   header   right angle   5 row - wide body  70   receptacle   straight   5 row  76   shrouds   4 row - wide body      82   5 row - wide body      84   8 row - wide body      86     power connectors standard   header   straight   4 row - wide body  90   header   straight   4 row - narrow body  94   receptacle   right angle  4 row  98   header   straight   5 row - wide body   104   receptacle   right angle   5 row  108   power connectors reversed   header   right angle  4 row - wide body   110   receptacle   straight   4 row  122   header   right angle   5 row - wide body   124    receptacle   straight   5 row  130 electrical enhanced   header   straight   5 row   134   shroud    5 row (5+2 row)  136   receptacle   right angle  5 row  138 shielded connectors   header   straight   5 row  142   round cable connector    5 row  144      high power connector   high power header      148   high power receptacle      150   hybrid connectors   din standard high power      154  mini power   158   din standard coax      162  mini coax   166   cable connectors  signal    172  shielded   176   accessories  coding keys   180   cable connector coding keys    182  guide pin   184   board-to-board keying system    186  ramping module   188  shorting clip   190  end wall   194  hybrid housing   196   application speci?c  monoblocks    200  customized designs   200   technical speci?cation  futurebus    204  ipci bus   205  electrical specs   206 pcb- lay out   pcb lay out recommendations    208    application equipment       217  part number index       224 

 3 www.fci.com/metral fci: setting the standard for connectors with operations in  30 countries,fci is a leading  manufacturer of connectors. our 13,500 employees are commited to providing customers with high-quality, innovative products for a wide range of consumer and industrial applications .  the metral ?  connector range is the standard 2 mm board-to-board    and cable-to-board interconnect system designed in accordance with    iec 61076-4-104 and telcordia? gr-1217-core.    connector system used for chassis based packaging in the    communications, data, medical and industrial and instrumentation   segments.  the metral ?  connector system is applicable for low speed and high      speed transmission and switching equipment.    signals from 2 up to 5 gbp/s used in backplanes, mid-planes, extension     cards, power (3 up to 60 amps) and i/o applications.   the catalog presents the full range of metral ?  connectors, signal,    (high) power, shielded, cable and hybrid connectors, all with various    choices in dimensions, features and options.    for a quick solution you can select one of the products out of the   metral ?  core product selector, a selection of the most popular products     out of the metral ?  family range. (see page 5 to 7)   liability we believe that the information contained in this publication is the best currently available  on the subject. it is offered as a possible helpful suggestion in any experimentation you  may care to undertake and is subject to revision as additional knowledge and experience  is gained. fci makes no guarantee of results and assumes no obligation or liability what- soever in connection with this information. this publication is not a license to operate  under, or intended to suggest infringement of, any existing patent. information given on  the drawings in this document is not suitable for tooling design and construction.  to obtain the correct drawings for these purposes, contact your local fci representative . general information

 4 www.fci.com/metral catalog main set-up metral ?   connectors standard connection   straight header on backplane / motherboard   right angle receptacle on the daughter card   additional choices, 4 or 5 row and signal or power reversed connection   straight receptacle on backplane / motherboard   right angle header on the daughter card   additional choices, 4 or 5 row and signal or power

 5 www.fci.com/metral  metral ?   core product selector     selection of the most popular connectors out of the metral? family    receptacle right angle high speed header straight power receptacle right angle signal header straight high speed mini coax din power guide pin coding keys shroud receptacle right angle signal receptacle right angle power cable connector, 1 mod cable connector, 2 mod header straight straight signal receptacle straight signal pin-in-paste solutions

 6 www.fci.com/metral module press fit, wide body header, straight, signal 1 2 4 8 4 row 70232-116lf 70233-116lf 70234-116lf 70235-116lf 5 row 89006-116lf 89007-116lf 89008-116lf 89009-116lf 8 row - 74771-102011lf - receptacle, right angle, signal pin in paste 1 52048-101lf 52049-101lf module press fit, wide body 1 4 row 70236-101lf 5 row 89099-111lf module press fit press fit press fit wide body 1 4 row 88949-102lf 5 row 89096-102lf solder to board 1 89039-101lf 85876-102lf pin in paste 1 72651-101lf 63793-101lf header, straight, power receptacle, right angle, power header, right angle, signal receptacle, straight, signal shroud module 1 2 4 8 4 row hm1l41ldp000h6plf hm1l42ldp000h6plf hm1l43ldp000h6plf hm1l44ldp000h6plf 5 row solder to board wide body pin in paste wide body hm1l51ldp000h6plf hm1l52ldp000h6plf hm1l53ldp000h6plf hm1l54ldp000h6plf 1 2 4 8 hm1l41lap000h6plf HM1L42LAP000H6PLF hm1l43lap000h6plf hm1l44lap000h6plf hm1l51lap000h6plf hm1l52lap000h6plf hm1l53lap000h6plf hm1l54lap000h6plf 1 hm1l41lfp000h6plf hm1l51lfp000h6plf module 1 2 4 8 4 row 85757-1101lf 85758-1101lf 85759-1101lf 85760-1101lf 5 row solder to board 85761-1101lf - 85763-1101lf - 1 2 4 8 hm1s41frr000h6plf hm1s42frr000h6plf hm1s43frr000h6plf hm1s44frr000h6plf hm1s51frr000h6plf hm1s52frr000h6plf hm1s53frr000h6plf hm1s54frr000h6plf - module press fit 1 2 4 8 4 row 88945-102lf 88946-102lf 88947-102lf 88948-102lf 5 row 89047-102lf 89093-102lf 89094-102lf 89095-102lf 8 row - 74770-102lf - - solder to board 1 2 4 8 89035-102lf 89036-102lf 89037-102lf 89038-102lf 85863-102lf 85864-102lf 85865-102lf 85866-102lf module wide body 1 2 4 8 4 row 70203-111lf 70203-112lf 70203-113lf 70203-114lf 5 row 89055-111lf 89055-112lf 89055-113lf 89055-114lf 8 row - 98173-102lf - - signal standard power standard signal reversed solder to board solder to board pin in paste solder to board pin in paste metral ?   core product selector

 7 www.fci.com/metral module 1 4 row 72476-1111lf 5 row 72478-1111lf 2 72477-1111lf 72479-1111lf din standard high power  receptacle ra housing 89092-101lf  receptacle contact 85995-103lf  housing wide body 88911-101lf  contact screw pcb 91570-001lf mini coax  receptacle ra housing 70244-102lf  receptacle contact stb 70239-002lf  housing wide body 88913-101lf  contact stb 88980-002lf blue colour header 85813-101lf receptacle 85814-101lf pink 85813-102lf 85814-102lf green 85811-101lf 85812-101lf short, single-sided         70295-001lf guide pin required header housing  wide body required receptacle housing long , single-sided         70295-002lf 88911-101lf 70292-101lf receptacle, ra, signal description 4 row 52048-101lf 5 row 52049-101lf receptacle, ra, power - 63793-101lf header, ra, signal 58361-101lf hm1l51lfp000h6plf header, ra, power hm1k41dfp000h6plf hm1k51dfp000h6plf 72850-101lf - 1 module,  high speed, press fit signal 1000 5 row 84817-101001lf 8 row 74983-102011lf signal 2000 74977-101002lf 74978-102001lf signal 4000 55003-101004lf 55004-102002lf 1000 series receptacle 1000 series header 622mb/s 4000 series receptacle 1.25 gb/s 2000 series header 1.25 gb/s 2.5 gb/s 4000 series header 2.5 gb/s 5 gb/s 1 module,  high speed, press fit signal 1000 5 row 73981-102lf 8 row 74981-102lf signal 4000 52057-102lf - header, straight, signal, high speed receptacle, right angle, high speed cable connector, signal positions 72 4 row 10013881-231lf cable connector, shielded extended coding keys guide pin solder paste solder paste stencil component assembled finished plated hole reflow soldered squeegee 1 2 4 5 3 pin in paste hybrid connectors high speed accessories cable connectors

 8 www.fci.com/metral

 9 www.fci.com/metral metral ?   product finder  metral ?   product finder     easy acces to select product     diversity on application examples   

 10 www.fci.com/metral                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header straight stb signal wide body 4 x 6 4 x 12 4 x 24 4 x 48 24 header straight pf signal wide body 4 x 6 4 x 12 4 x 24 4 x 48 26 header straight stb signal narrow body 4 x 6 28 header straight pf signal narrow body 4 x 6 30 receptacle ra stb signal - 4 x 6 4 x 12 4 x 24 4 x 48 32 receptacle ra pf signal - 4 x 6 4 x 12 4 x 24 4 x 48 34 receptacle ra pip signal - 4 x 6 36 header straight stb signal wide body 5 x 6 38 header straight pf signal wide body 5 x 6 5 x 12 5 x 24 5 x 48 40 receptacle ra stb signal - 5 x 6 5 x 12 5 x 24 5 x 48 42 receptacle ra pf signal - 5 x 6 5 x 12 5 x 24 5 x 48 44 receptacle ra pip signal - 5 x 6 46 header straight pf signal wide body 8 x 12 48 receptacle ra pf signal - 8 x 12 50 metral ?   product finder metral ?    signal connectors standard  ra = right angle,   stb = solder-to-board, pf = press-?t

 11 www.fci.com/metral                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header ra stb signal wide body 4 x 6 4 x 12 4 x 24 4 x 48 54 header ra pf signal wide body 4 x 6 4 x 12 4 x 24 4 x 48 56 header ra pip signal wide body 4 x 6 58 header ra stb signal narrow body 4 x 6 60 header ra pf signal narrow body 4 x 6 62 header ra pip signal narrow body 4 x 6 64 receptacle straight stb signal - 4 x 6 4 x 12 4 x 24 4 x 48 66 receptacle straight pf signal - 4 x 6 4 x 12 4 x 24 4 x 48 68 header ra stb signal wide body 5 x 6 5 x 12 5 x 24 5 x 48 70 header ra pf signal wide body 5 x 6 5 x 12 5 x 24 5 x 48 72 header ra pip signal wide body 5 x 6 74 receptacle straight stb signal - 5 x 6 5 x 12 5 x 24 5 x 48 76 receptacle straight pf signal - 5 x 6 5 x 24 78 metral ?    signal connectors reversed  metral ?    shrouds  metral ?   product finder                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page shroud - - - wide body 4 x 6 4 x 12 4 x 24 4 x 48 82 shroud - - - wide body 5 x 6 5 x 12 5 x 24 5 x 48 84 shroud - - wide body 8 x 12 86 ra = right angle,   stb = solder-to-board, pf = press-?t

 12 www.fci.com/metral metral ?   product finder                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header straight stb power wide body 4 x 2 90 header straight pf power wide body 4 x 2 92 header straight stb power narrow body 4 x 2 94 header straight pf power narrow body 4 x 2 96 receptacle ra stb power - 4 x 2 98 receptacle ra pf power - 4 x 2 100 receptacle ra pip power - 4 x 2 102 header straight stb power wide body 5 x 2 104 header straight pf power wide body 5 x 2 106 receptacle ra stb power - 5 x 2 108 receptacle ra pf power - 5 x 2 110 receptacle ra pip power - 5 x 2 112 metral ?    power connectors standard  ra = right angle,   stb = solder-to-board, pf = press-?t

 13 www.fci.com/metral metral ?   product finder                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header ra stb power wide body 4 x 2 116 header ra pf power wide body 4 x 2 118 header ra pip power wide body 4 x 2 120 receptacle straight stb power - 4 x 2 122 header ra stb power wide body 5 x 2 124 header ra pf power wide body 5 x 2 126 header ra pip power wide body 5 x 2 128 receptacle straight stb power - 5 x 2 130 metral ?    power connectors reversed  metral ?    electrical enhanced connectors                             product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header straight pf signal wide body 5 + 2 134 shroud - - - wide body 5 + 2 136 receptacle ra pf signal - 5 + 2 138 ra = right angle,   stb = solder-to-board, pf = press-?t ra = right angle,   stb = solder-to-board, pf = press-?t

 14 www.fci.com/metral metral ?   product finder                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header straight stb signal shielded 5 x 6 142 cable  connector signal shielded 5 x 6 144                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header ra pf power high power 1 x 2 2 x 2 148 receptacle straight pf power high power 1 x 2 2 x 2 150 metral ?    shielded signal connectors  metral ?    high power connectors  ra = right angle,   stb = solder-to-board, pf = press-?t ra = right angle,   stb = solder-to-board, pf = press-?t

 15 www.fci.com/metral metral ?   product finder                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page header din standard straight - power high power 1 154 receptacle din standard ra - power high power 1 156 header mini power ra/ straight power mini power 6 158 receptacle mini power ra - power mini power 6 160 header din standard straight - coax coax 1 162 receptacle din standard ra - coax coax 1 164 header mini coax ra/ straight coax mini coax 6 166 receptacle mini coax ra - coax mini coax 6 168 metral ?    hybrid connectors  ra = right angle,   stb = solder-to-board, pf = press-?t

 16 www.fci.com/metral metral ?   product finder                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page cable connector - - signal - 4 x 6 4 x 12 172 cable  connector - - signal - 5 x 6 5 x 12 174 cable connector - - signal shielded 3 x 24 176 metral ?    cable connectors 

 17 www.fci.com/metral metral ?   product finder                            product                              description                      housing size 12 mm     24 mm       48 mm     96 mm                    number of lines page coding keys header cable conn. --- - -- - - 180 182 guide pin - - - - 1 184 board to board keying system - - - - 6 186 ramping module - - - - 1 188 shorting clip header straight pf signal wide body - 4 x 12 4 x 24 4 x 48 190 shorting clip header straight pf signal wide body 5 x 6 - - - 192 end wall - - - - 194 hybrid housing 1 196 metral ?    accessories  ra = right angle,   stb = solder-to-board, pf = press-?t

 18 www.fci.com/metral metral ?   application examples metral ?    4 row assemblies unmated mated

 19 www.fci.com/metral metral ?    5 row assemblies metral ?   application examples unmated mated

 20 www.fci.com/metral metral ?   application examples metral ?    8 row assemblies metral ?    din high power assemblies 91570 88977 70201 wide body 88911 narrow body 70290 70424 (kit) unmated unmated mated mated

 21 www.fci.com/metral metral ?   application examples metral ?    din standard coax assemblies metral ?    mini power assemblies metral ?    mini coax assemblies 70200 wide body 88911 narrow body 70290 93904 89092 70244 85976 88982 85975 wide body 88911 narrow body 70290 85973 85972 70244 70239 88982 89030 88978 wide body 88913 narrow body 70243 88971 unmated unmated unmated mated mated mated

 22 www.fci.com/metral

 23 www.fci.com/metral metral ?   signal connectors standard  metral ?   signal connectors standard     header, 4 row, straight, wide body     header, 4 row, straight, narrow body     receptacle, 4 row, right angle     header, 5 row, straight, wide body     header, 5 row, straight, narrow body     receptacle, 5 row, right angle     header, 8 row, straight, wide body     receptacle, 8 row, right angle     signal connectors

 24 www.fci.com/metral metral ?   signal connectors standard    header, 4 row, signal, straight,  solder to board,  wide body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 rows and 2 mm pitch permit high signal density      (200 contacts per 100 mm connector length).   stackable end-to-end without loss of positions.   stackable with other metral? function modules    (e.g. power, coax, guide pin).   first make last break options. technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance       insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     applicable soldering process: wave, ir, vapor phase  reference data     product speci?cation.: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, right angle, press-?t, page 34     1 mod C part number 88945-102lf     2 mod C part number 88946-102lf     4 mod C part number 88947-102lf     8 mod C part number 88948-102lf  receptacle, right angle, solder-to-board, page 32       1 mod C part numbers 89035-102lf       2 mod C part numbers 89036-102lf       4 mod C part numbers 89037-102lf       8 mod - part numbers 89038-102lf  receptacle, right angle, pin-in-paste, page 36       1 mod C part numbers 52048-101lf signal connectors

 25 www.fci.com/metral product partnumbers header, 4 row, signal, straight,  solder to board,  wide body note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only 1 module 88951-1yylf 2 module 88952-1yylf 4 module 88953-1yylf 8 module 88954-1yylf yy mating length (a) tail length(b) 01 5,00 mm 4,25 mm 05 6,50 mm 4,25 mm 31 5,00 mm 3,30 mm 35 6,50 mm 3,30 mm 61 5,00 mm 2,65 mm base part number performance lf 88951  = 1 module (4 x 6   pos.) 88952  = 2 module (4 x 12 pos.) 88953  = 4 module (4 x 24 pos.) 88954  = 8 module (4 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co 8895x - 1yylf b a pcb pattern p5, see chapter pcb layouts signal connectors a b c d 2 2.3 11.5 15.8 2 1.4 2 6 17 3.45 0.5 b a 11.93 1 6 23.93 47.93 95.93 10

 26 www.fci.com/metral metral ?   signal connectors standard    header, 4 row, signal, straight, press-?t, wide body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    ( 200 contacts per 100mm connector length)   modular design guarantees ?exibility   eye of the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance       insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     applicable process: press-?t  reference data     product speci?cation.: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223. typical applications mating data  receptacle, right angle,  press-?t, page 34     1 mod C part number 88945-102lf     2 mod C part number 88946-102lf     4 mod C part number 88947-102lf     8 mod C part number 88948-102lf  receptacle, right angle, solder-to-board, page 32       1 mod C part numbers 89035-101lf       2 mod C part numbers 89036-101lf       4 mod C part numbers 89037-101lf       8 mod - part numbers 89038-101lf  receptacle right angle, pin-in-paste, page 36       1 mod C part numbers 52048-101lf signal connectors

 27 www.fci.com/metral product partnumbers header, 4 row, signal, straight, press-?t, wide body 1 module 70232-1yylf 2 module 70233-1yylf 4 module 70234-1yylf 8 module 70235-1yylf note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 11 5,00 mm 4,30 mm 16 5,75 mm 4,30 mm 15 6,50 mm 4,30 mm 21 5,00 mm 13,60 mm 26 5,75 mm 13,60 mm 25 6,50 mm 13,60 mm base part number performance lf 70232  = 1 module (4 x 6   pos.) 70233  = 2 module (4 x 12 pos.) 70234  = 4 module (4 x 24 pos.) 70235  = 8 module (4 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co b a 7023x - 1yylf pcb pattern p6, see chapter pcb layouts signal connectors 1 6 d c b a 10 2 17 3.45 b a 0.5 11.93 2 6 15.80 11.50 2 2.30 1.4 23.93 47.93 95.93 112 1 24 1 48 1 6

 28 www.fci.com/metral metral ?   signal connectors standard    header, 4 row, signal, straight, solder to board, narrow body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 rows and 2 mm pitch permit high signal density      (200 contacts per 100 mm connector length).   stackable end-to-end without loss of positions.   stackable with other metral? function modules    (e.g. power, coax, guide pin).   first make last break options. technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     applicable soldering process: wave, ir, vapor phase  reference data     product speci?cation.: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight     1 mod C pf -  part number 85757-1101lf,            page 69     1 mod C stb - part nr hm1s41frr000h6plf,       page 67  receptacle, right angle       1 mod C pf -  part number 88945-102lf,              page 35       1 mod C stb -part number 89035-102lf,              page 33       1 mod C pip - part number 52048-101lf,              page 37  signal connectors

 29 www.fci.com/metral product partnumbers header, 4 row, signal, straight, solder to board, narrow body 1 module 70264-1yylf note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 5,00 mm 4,25 mm 05 6,50 mm 4,25 mm base part number performance lf lf  = lead free pin con?guration 1  = telcordia co 70264  = 1 module (4 x 6 pos.) 70264 - 1yylf b a pcb pattern p3, see chapter pcb layouts signal connectors a b c d 2 13.8 11.5 2 6 1.4 15.9 b a 0.50 11.92 1 6 10 3.5

 30 www.fci.com/metral metral ?   signal connectors standard    header, 4 row, signal, straight, press-?t, narrow body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 rows and 2 mm pitch permit high signal density      (200 contacts per 100 mm connector length).   stackable end-to-end without loss of positions.   stackable with other metral? function modules    (e.g. power, coax, guide pin).   first make last break options.   eye the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation.: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight     1 mod C pf -  part number 85757-1101lf,            page 69     1 mod C stb - part nr hm1s41frr000h6plf,       page 67  receptacle, right angle       1 mod C pf -  part number 88945-102lf,              page 35       1 mod C stb -part number 89035-102lf,              page 33       1 mod C pip - part number 52048-101lf,              page 37 signal connectors

 31 www.fci.com/metral product partnumbers header, 4 row, signal, straight, press-?t, narrow body 1 module 85826-1yylf note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 5,00 mm 4,25 mm base part number performance lf lf  = lead free pin con?guration 1  = telcordia co 85826  = 1 module (4 x 6 pos.) b a 85826 - 1yylf pcb pattern p4, see chapter pcb layouts signal connectors a b c d 2 13.8 11.5 1.4 2 6 11.92 15.9 0.5 b a 6 1 10 3.5

 32 www.fci.com/metral metral ?   signal connectors standard receptacle, 4 row, signal, right angle, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    (200 contacts per 100mm connector length)   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o)   reliable dual beam box contact   stable pcb ?xation device   low pro?le allows pcb spacing of 14mm technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65 C 0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: tubes  processing information     applicable process: wave, ir, vapor phase  reference data     press-peg application, ta-0941     product speci?cation.: gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 27     1 module   C part number 70232-116lf     2 modules C part number 70233-116lf     4 modules C part number 70234-116lf     8 modules C part number 70235-116lf  headerstraight, solder-to-board, page 25       1 module   C part number 88951-101lf     2 modules C part number 88952-101lf     4 modules C part number 88953-101lf     8 modules C part number 88954-101lf typical applications signal connectors

 33 www.fci.com/metral product partnumbers receptacle, 4 row, signal, right angle, solder to board yy tail length (b) pcb thickness 02 2,90 mm 1,60 mm 12 3,53 mm 2,40 mm base part number performance lf 89035  = 1 module (4 x 6   pos.) 89036  = 2 module (4 x 12 pos.) 89037  = 4 module (4 x 24 pos.) 89038  = 8 module (4 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co 8903x - 1yylf pcb pattern p1, see chapter pcb layouts signal connectors 1 module 89035-1yylf 2 module 89036-1yylf 4 module 89037-1yylf 8 module 89038-1yylf b a d c 12 1 23.95 12.44 11.3 2 2.98 1.5 b 6 4 4 1 2 9.50 4 2 22 b a c d 24 1 b a c d 48 1 47.95 95.95 94 46 21.14 11.95 10 a d b c 6 1 b

 34 www.fci.com/metral metral ?   signal connectors standard metral ?   signal connectors standard    receptacle, 4 row, signal, right angle, press ?t features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    (200 contacts per 100mm connector length)   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules (power, i/o)   reliable dual beam box contact   stable pcb ?xation device   press block ensures accurate position of press-?t tails    for easy mounting    eye the needle press-?t contact   low pro?le allows pcb spacing of 14mm technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     press-peg application, ta-0941     product speci?cation.: gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 27     1 module   C part number 70232-116lf     2 modules C part number 70233-116lf     4 modules C part number 70234-116lf     8 modules C part number 70235-116lf  header, straight, solder-to-board, page 25       1 module   C part number 88951-101lf     2 modules C part number 88952-101lf     4 modules C part number 88953-101lf     8 modules C part number 88954-101lf typical applications signal connectors

 35 www.fci.com/metral product partnumbers receptacle, 4 row, signal, right angle, press ?t yy tail length (b) pcb thickness 02 2,90 mm 1,60 mm 12 3,53 mm 2,40 mm base part number performance lf 88945  = 1 module (4 x 6   pos.) 88946  = 2 module (4 x 12 pos.) 88947  = 4 module (4 x 24 pos.) 88948  = 8 module (4 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 8894x - 1yylf b pcb pattern p1, see chapter pcb layouts signal connectors 1 module 88945-1yylf 2 module 88946-1yylf 4 module 88947-1yylf 8 module 88948-1yylf 21.15 12.44 b 1.5 2 11.3 2 2 6 4 9.5 4 4 10 11.95 22 23.95 46 47.95 94 95.95

 36 www.fci.com/metral metral ?   signal connectors standard metral ?   signal connectors standard receptacle, 4 row, signal, right angle,  pin-in-paste    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density,     1 module (4 x 6 positions)   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules (power, i/o)   tuning fork, forced controlled contact   stable pcb ?xation device   low pro?le allows pcb spacing of 14mm technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance       maximum mounting force, 20 n per connector     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65 C 0,80 mm  environmental     operating temperature -55?c to + 125?c     max. temperature 260?c for 30 seconds     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     tape&reel  processing information     pick&place by vacuum nozzle or mechanical gripper     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     product speci?cation gs-12-215  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 27     1 module   C part number 70232-116lf  header, straight, solder-to-board, page 25       1 module   C part number 88951-101lf typical applications signal connectors

 37 www.fci.com/metral product partnumbers receptacle, 4 row, signal, right angle,  pin-in-paste yy tail length (b) pcb thickness 01 2,80 mm 1,60 mm base part number performance lf 52048  = 1 module (4 x 6   pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only b 52048 - 1yylf pcb pattern p1, see chapter pcb layouts signal connectors 8.05 8.8 2.1 b 9.3 11.9 9.5 2 4 6 2 5 10 20.75 2.2 10 2

 38 www.fci.com/metral metral ?   signal connectors standard    header, 5 row, signal, straight, solder to board, wide body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 rows and 2 mm pitch permit high signal density      (200 contacts per 100 mm connector length).   stackable end-to-end without loss of positions.   stackable with other metral? function modules    (e.g. power, coax, guide pin).   first make last break options. technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     applicable soldering process: wave, ir, vapor phase  reference data     product speci?cation.: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, right angle, press-?t, page 45     1 mod C part number 89047-102lf     2 mod C part number 89093-102lf     4 mod C part number 89094-102lf     8 mod C part number 89095-102lf  receptacle, right angle, solder-to-board, page 43       1 mod C part numbers 85863-102lf       2 mod C part numbers 85864-102lf       4 mod C part numbers 85865-102lf       8 mod - part numbers 85866-102lf signal connectors

 39 www.fci.com/metral product partnumbers header, 5 row, signal, straight, solder to board, wide body note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only 1 module 74741-1yylf 2 module 7474x-1yylf on request only 4 module 7474x-1yylf on request only 8 module 7474x-1yylf on request only yy mating length (a) tail length (b) 63 5,00 mm 4,25 mm 01 6,50 mm 4,25 mm 79 5,00 mm 3,30 mm 31 6,50 mm 3,30 mm base part number performance lf 74741   = 1 module (5 x 6   pos.) on request only    = 2 module (5 x 12 pos.) on request only   = 4 module (5 x 24 pos.) on request only    = 8 module (5 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co 74741 - 1yylf b a pcb pattern p16, see chapter pcb layouts signal connectors a b c d e 6 1 2 13.5 17.8 2.3 2 8 1.4 2 11.93 23.93 47.93 95.93 17 3.45 b a 0.5 10

 40 www.fci.com/metral    header, 5 row, signal, straight, press-?t, wide body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+).   5 rows and 2 mm pitch permit high signal density      (200 contacts per 100 mm connector length).   stackable end-to-end without loss of positions.   stackable with other metral? function modules    (e.g. power, coax, guide pin).   first make last break options.   eye the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation.: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, right angle, press-?t, page 45     1 mod C part number 89047-102lf     2 mod C part number 89093-102lf     4 mod C part number 89094-102lf     8 mod C part number 89095-102lf  receptacle, right angle, solder-to-board, page 43       1 mod C part numbers 85863-102lf       2 mod C part numbers 85864-102lf       4 mod C part numbers 85865-102lf       8 mod - part numbers 85866-102lf metral ?   signal connectors standard signal connectors

 41 www.fci.com/metral product partnumbers header, 5 row, signal, straight, press-?t, wide body 1 module 89006-1yylf 2 module 89007-1yylf 4 module 89008-1yylf 8 module 89009-1yylf yy mating length (a) tail length (b) 11 5,00 mm 4,30 mm 16 5,75 mm 4,30 mm 15 6,50 mm 4,30 mm 21 5,00 mm 13,60 mm 26 5,75 mm 13,60 mm 25 6,50 mm 13,60 mm ?rst-make last-brake 44 row a = 5,00 mm 4,30 mm row b = 6,50 mm 4,30 mm row c = 7,25 mm 4,30 mm row d = 6,50 mm 4,30 mm row e = 5,00 mm 4,30 mm base part number performance lf 89006  = 1 module (5 x 6   pos.) 89007  = 2 module (5 x 12 pos.) 89008  = 4 module (5 x 24 pos.) 89009  = 8 module (5 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 8900x - 1yylf b a pcb pattern p7, see chapter pcb layouts signal connectors 112 124 1 48 10 2 17.80 13.50 2.30 2 11.93 95.93 47.93 23.93 17 3.45 b a 0.50 b a d c e 1 6 8.00 2 1.40

 42 www.fci.com/metral metral ?   signal connectors standard receptacle, 5 row, signal, right angle, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    (250 contacts per 100 mm connector length)   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules (power, i/o)   reliable dual beam box contact   stable pcb ?xation device technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65 C 0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: tubes  processing information     applicable process: wave, ir, vapor phase  reference data     press-peg application, ta-0941     product speci?cation.: gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header  straight, press-?t, page 41     1 module   C part number 89006-116lf     2 modules C part number 89007-116lf     4 modules C part number 89008-116lf     8 modules C part number 89009-116lf  header  straight, solder-to-board, page 39       1 module   C part number 74741-101lf     2 modules C  on request only     4 modules C  on request only     8 modules C  on request only typical applications signal connectors

 43 www.fci.com/metral product partnumbers receptacle, 5 row, signal, right angle, solder to board yy tail length (b) pcb thickness 02 2,90 mm 1,60 mm 12 3,53 mm 2,40 mm base part number performance lf 85863  = 1 module (5 x 6   pos.) 85864  = 2 module (5 x 12 pos.) 85865  = 4 module (5 x 24 pos.) 85866  = 8 module (5 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co 8586x - 1yylf b pcb pattern p2, see chapter pcb layouts signal connectors 1 module 85863-1yylf 2 module 85864-1yylf 4 module 85865-1yylf 8 module 85866-1yylf a b c d e 65 2 1 a b c d e 23.95 47.95 95.95 d b a c e d b a c e 11.95 b a d c e 12 1 24 1 48 1 6 1

 44 www.fci.com/metral metral ?   signal connectors standard receptacle, 5 row, signal, right angle, press ?t    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    (250 contacts per 100 mm connector length)   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o)   reliable dual beam box contact   stable pcb ?xation device   press block ensures accurate position of press-?t tails    for easy mounting    eye the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     press-peg application, ta-0941     product speci?cation.: gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223. mating data  header  straight, press-?t, page 41     1 module   C part number 89006-116lf     2 modules C part number 89007-116lf     4 modules C part number 89008-116lf     8 modules C part number 89009-116lf  header  straight, solder-to-board, page 39       1 module   C part number 74741-101lf     2 modules C  on request only     4 modules C  on request only     8 modules C  on request only typical applications signal connectors

 45 www.fci.com/metral product receptacle, 5 row, signal, right angle, press ?t partnumbers yy tail length (b) pcb thickness 02 2,90 mm 1,60 mm 12 3,53 mm 2,40 mm base part number performance lf 89047  = 1 module (5 x 6   pos.) 89093  = 2 module (5 x 12 pos.) 89094  = 4 module (5 x 24 pos.) 89095  = 8 module (5 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 8904x - 1yylf b pcb pattern p2, see chapter pcb layouts signal connectors 1 module 89047-1yylf 2 module 89093-1yylf 4 module 89094-1yylf 8 module 89095-1yylf a b c d e 23.15 2 11.35 1.50 3.08 b 23.95 47.95 95.95 d b a c e d b a c e 11.95 b a d c e 4 9.5 8 2 12 1 24 1 48 1 6 1

 46 www.fci.com/metral metral ?   signal connectors standard receptacle, 5 row, signal, right angle, pin-in-paste    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density,     1 module (5 x 6 positions)   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o)   tuning fork, forced controlled contact   stable pcb ?xation device   low pro?le allows pcb spacing of 14mm technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance       maximum mounting force, 20 n per connector     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65 C 0,80 mm  environmental     operating temperature -55?c to + 125?c     max. temperature 260?c for 30 seconds     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     tape&reel  processing information     pick&place by vacuum nozzle or mechanical gripper     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     product speci?cation gs-12-215   application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 41     1 module   C part number 89006-116lf  header, straight, solder-to-board, page 39       1 module   C part number 74741-101lf typical applications signal connectors

 47 www.fci.com/metral product partnumbers receptacle, 5 row, signal, right angle, pin-in-paste yy tail length (b) pcb thickness 01 2,80 mm 1,60 mm base part number performance lf 52049  = 1 module (5 x 6 pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 52049 - 101lf b pcb pattern p2, see chapter pcb layouts signal connectors 2.2 10 22.75 10.05 11.3 b 2.1 10.8 11.9 9.5 4 2 8 2 5 10 2

 48 www.fci.com/metral metral ?   signal connectors standard header, 8 row, signal, straight, press ?t, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   8 row and 2 mm pitch permit high signal density    ( 800 contacts per 100mm connector length)   2 modules header, 8 rows by 6 position   baby h-shape press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation.: gs-12-134     application speci?cation: gs-20-010  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, right angle,  press-?t, page 51     part number 74770-102lf   signal connectors

 49 www.fci.com/metral product partnumbers header, 8 row, signal, straight, press ?t, wide body yyy mating length (a) tail length (b) 011 6,50 mm 17,10 mm base part number performance lf lf  = lead free pin con?guration 1  = telcordia co 74771  = 8 row straight header note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only pin con?guration 02  = 2 modules, 8x12 pos. 74771 - 102011lf pcb pattern p21, see chapter pcb layouts signal connectors a 17 2.3 20.35 24.15 b 22 23.88 3.4 b a

 50 www.fci.com/metral metral ?   signal connectors standard receptacle, 8 row, signal, right angle, press ?t    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   8 row and 2 mm pitch permit high signal density    ( 800 contacts per 100mm connector length)   2 modules header, 8 rows by 6 position   eye of the needle press-?t contact   tuning fork, forced controlled contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product spec.: gs-12-134     application speci?cation: gs-20-010  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, right angle, press-?t, page 49     part number 74771-102011lf   signal connectors

 51 www.fci.com/metral product partnumbers receptacle, 8 row, signal, right angle, press ?t yy tail length (b) pcb thickness 02 3,53 mm 1,30 to 3,40 mm base part number performance lf 74770  = 2 module (8 x 12 pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  pin con?guration  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 74770 - 102lf b pcb pattern p22, see chapter pcb layouts signal connectors 23.98 2 16 20.7 20.20 5.6 9.5 2 b 16.8 29.4 a    b   c    d   e    f    g   h

 52 www.fci.com/metral signal connectors

 53 www.fci.com/metral metral ?   signal connectors reversed  metral ?   signal connectors reversed     header, 4 row, right angle, wide body     header, 4 row, right angle, narrow body     receptacle, 4 row, straight     header, 5 row, right angle, wide body     header, 5 row, right angle, narrow body     receptacle, 4 row, straight    signal connectors

 54 www.fci.com/metral metral ?   signal connectors reversed header, 4 row, signal, right angle, solder to board, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    ( 200 contacts per 100mm connector length)   modular design guarantees ?exibility technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)     recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: trays  processing information     applicable soldering process: wave, ir, vapor phase  reference data     product speci?cation: gs-12-446  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight, press-?t, page 69     1 mod C part number 85757-1101lf     2 mod C part number 85758-1101lf     4 mod C part number 85759-1101lf     8 mod C part number 85760-1101lf  receptacle, straight, solder-to-board, page 67       1 mod C part numbers hm1s41frr000h6plf       2 mod C part numbers hm1s42frr000h6plf       4 mod C part numbers hm1s43frr000h6plf       8 mod - part numbers hm1s44frr000h6plf signal connectors

 55 www.fci.com/metral product header, 4 row, signal, right angle, solder to board, wide body partnumbers base part number type 000 1  = 1 module (4 x   6 pos.) 2  = 2 module (4 x 12 pos.) 3  = 4 module (4 x 24 pos.) 4  = 8 module (4 x 48 pos.) h6  = telcordia co con?guration 4  = 4 row note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only no. of rows no. of pos. performance packaging lf p  = trays lap  = solder to board l  = signal       header       right angle, wide body hm1 lf  = lead free a b hm1l4 x lap000h6plf mating length (a) tail length (b) 5,75 mm 2,90 mm 1,6 mm pcb thickness pcb pattern p1, see chapter pcb layouts signal connectors a b c d c a b d c a b d c a b d 16 112 1 24 1 48 11.98 2 6 2 10 31.86 a 9.35 b 6 2 4 7.5 17 10.86 23.98 47.98 95.98 15.8 11.5 3.5 1 module 2 module 4 module 8 module

 56 www.fci.com/metral metral ?   signal connectors reversed header, 4 row, signal, right angle, press ?t, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    ( 200 contacts per 100mm connector length)   modular design guarantees ?exibility   eye of the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: trays  processing information     press-?t  reference data     product speci?cation: gs-12-445  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, press-?t, page 69     1 mod C part number 85757-1101lf     2 mod C part number 85758-1101lf     4 mod C part number 85759-1101lf     8 mod C part number 85760-1101lf  receptacle, solder-to-board, page 67       1 mod C part numbers hm1s41frr000h6plf       2 mod C part numbers hm1s42frr000h6plf       4 mod C part numbers hm1s43frr000h6plf       8 mod - part numbers hm1s44frr000h6plf signal connectors

 57 www.fci.com/metral product header, 4 row, signal, right angle, press ?t, wide body partnumbers base part number type 000 1  = 1 module (4 x   6 pos.) 2  = 2 module (4 x 12 pos.) 3  = 4 module (4 x 24 pos.) 4  = 8 module (4 x 48 pos.) h6  = telcordia co con?guration 4  = 4 row no. of rows no. of pos. performance packaging lf p  = trays ldp  = press ?t l  = signal       header       right angle, wide body hm1 lf  = lead free a b hm1l4 x ldp000h6plf mating length (a) tail length (b) 5,75 mm 2,90 mm 1,6 mm pcb thickness pcb pattern p1, see chapter pcb layouts signal connectors note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only a b c d b a d c c a b d d a c b 16 1 12 1 24 1 48 11.98 23.98 47.98 95.98 2 6 2 10 31.86 a 11.5 15.8 7.5 4 2 6 9.35 b 17 10.86 3.5 1 module 2 module 4 module 8 module

 58 www.fci.com/metral metral ?   signal connectors reversed header, 4 row,signal, right angle, pin-in-paste, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    ( 200 contacts per 100mm connector length)   modular design guarantees ?exibility technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: trays  processing information     pick&place by vacuum nozzle or mechanical gripper     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     product speci?cation: gs-12-446  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight, press-?t, page 69     1 mod C part number 85757-101lf  receptacle, straight, solder-to-board, page 67       1 mod C part numbers hm1s41frr000h6plf signal connectors

 59 www.fci.com/metral product header, 4 row,signal, right angle, pin-in-paste, wide body partnumbers base part number type 000 1  = 1 module (4 x   6 pos.) h6  = telcordia co con?guration 4  = 4 row note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only no. of rows no. of pos. performance packaging lf p  = trays lfp  = pin-in-paste l  = signal       header       right angle, wide body hm1 lf  = lead free a b hm1l4 x lfp000h6plf mating length (a) tail length (b) 5,75 mm 2,90 mm 1,6 mm pcb thickness pcb pattern p1, see chapter pcb layouts signal connectors a b c d 16 11.95 2 6 2 10 15.8 11.5 a 7.5 4 2 6 b 9.35 17 33 10.86 3.5

 60 www.fci.com/metral metral ?   signal connectors reversed header, 4 row, signal, right angle, solder to board, narrow body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    ( 200 contacts per 100mm connector length)   modular design guarantees ?exibility   narrow body housing technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     applicable soldering process: wave, ir, vapor phase  reference data     product speci?cation: gs-12-446  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight, press-?t, page 69     1 mod C part number 85757-1101lf  receptacle, straight, solder-to-board, page 67       1 mod C part numbers hm1s41frr000h6plf signal connectors

 61 www.fci.com/metral product partnumbers header, 4 row, signal, right angle, solder to board, narrow body note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 5,00 mm 2,90 mm 05 5,75 mm 2,90 mm 10 5,75 mm 3,70 mm base part number performance lf 85822  = 1 module, 4 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co a b 85822 - 1yylf pcb pattern p1, see chapter pcb layouts signal connectors a b c d 16 11.95 2 6 2 10 13.8 11.5 a 4 2 6 b 9.35 7.5 15.9 10.86 30.76 3.5

 62 www.fci.com/metral metral ?   signal connectors reversed header, 4 row, signal, right angle, press ?t, narrow body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    ( 250 contacts per 100mm connector length)   modular design guarantees ?exibility   narrow body housing   eye of the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation: gs-12-445  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight, press-?t, page 69     1 mod C part number 85757-1101lf  receptacle, straight, solder-to-board, page 67       1 mod C part numbers hm1s41frr000h6plf signal connectors

 63 www.fci.com/metral product partnumbers header, 4 row, signal, right angle, press ?t, narrow body note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 5,00 mm 2,90 mm 05 5,75 mm 2,90 mm base part number performance lf 58363  = 1 module, 4 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co a b 58363 - 1yylf pcb pattern p1, see chapter pcb layouts signal connectors a b c d 16 11.95 2 6 2 10 13.8 11.5 7.5 9.35 b 4 2 6 a 15.9 30.76 10.86 3.5

 64 www.fci.com/metral metral ?   signal connectors reversed header, 4 row, signal, right angle, pin-in-paste, narrow body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    ( 200 contacts per 100mm connector length)   modular design guarantees ?exibility   narrow body housing technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tape&reel  processing information     pick&place by vacuum nozzle or mechanical gripper     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     product speci?cation: gs-12-446  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight,  press-?t, page 69     1 mod C part number 85757-1101lf  receptacle, straight, solder-to-board, page 67       1 mod C part numbers hm1s41frr000h6plf signal connectors

 65 www.fci.com/metral product partnumbers header, 4 row, signal, right angle, pin-in-paste, narrow body note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 5,75 mm 2,90 mm base part number performance lf 58361  = 1 module, 4 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co a b 58361 - 101lf pcb pattern p1, see chapter pcb layouts signal connectors a b c d 11.95 16 2 6 2 10 13.8 11.5 9.35 b a 7.5 4 2 6 15.9 31.9 10.86 12 3.5

 66 www.fci.com/metral metral ?   signal connectors reversed receptacle, 4 row, signal, straight, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    (200 contacts per 100mm connector length)   modular design guarantees ?exibility   parallel board applications   tuning fork contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: trays  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation: gs-12-448  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  header, right angle, press-?t, page 57     1 module-part number hm1l41ldp000h6plf     2 module-part number hm1l42ldp000h6plf     4 module-part number hm1l43ldp000h6plf     8 module-part number hm1l44ldp000h6plf  header, right angle, solder-to-board, page 55       1 module-part number hm1l41lap000h6plf       2 module-part number HM1L42LAP000H6PLF       4 module-part number hm1l43lap000h6plf       8 module-part number hm1l44lap000h6plf  header, right angle, pin-in-paste, page 59       1 module-part number hm1l41lfp000h6plf signal connectors

 67 www.fci.com/metral product partnumbers receptacle, 4 row, signal, straight, solder to board base part number type 000 1  = 1 module (4 x 6   pos.) 2  = 2 module (4 x 12 pos.) 3  = 4 module (4 x 24 pos.) 4  = 8 module (4 x 48 pos.) h6  = telcordia co con?guration 4  = 4 row no. of rows no. of pos. performance packaging lf p  = trays frr  = solder to board s  = signal       receptacle       straight hm1 lf  = lead free b hm1s4 x frr000h6plf tail length (b) 3,30 mm note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p5, see chapter pcb layouts signal connectors 11.98 23.98 47.98 95.98 14.3 b 2 6 2.05 8.8 11.3 10 2 1 module 2 module 4 module 8 module

 68 www.fci.com/metral metral ?   signal connectors reversed receptacle, 4 row, signal, straight, press ?t    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row and 2 mm pitch permit high signal density    (200 contacts per 100mm connector length)   modular design guarantees ?exibility   parallel board applications   tuning fork contact   baby h-shape press-?t contact   flat rock design; can pressed on pcb with ?at press block technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 100 n  max. per pin       press-?t pin withdrawal: 20 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation: gs-12-447  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  header, right angle, press-?t, page 57     1 module-part number hm1l41ldp000h6plf     2 module-part number hm1l42ldp000h6plf     4 module-part number hm1l43ldp000h6plf     8 module-part number hm1l44ldp000h6plf  header, right angle, solder-to-board, page 55       1 module-part number hm1l41lap000h6plf       2 module-part number HM1L42LAP000H6PLF       4 module-part number hm1l43lap000h6plf       8 module-part number hm1l44lap000h6plf  header, right angle, pin-in-paste, page 59       1 module-part number hm1l41lfp000h6plf signal connectors

 69 www.fci.com/metral product partnumbers receptacle, 4 row, signal, straight, press ?t y tail length (b) 1 4,3 mm 2 13,6 mm 3 17,1 mm base part number performance lf 85757  = 1 module (4 x   6 pos.) 85758  = 2 module (4 x 12 pos.) 85759  = 4 module (4 x 24 pos.) 85760  = 8 module (4 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  tail length  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only tail length 01  = fully loaded b 8575x - 1y01lf pcb pattern p6, see chapter pcb layouts signal connectors a b c d 61 12 a b c 1 d 24 1 a b c d 48 d c b a 1 b 14.3 1.3 2 11.3 2 6 10 2 11.95 23.95 47.95 95.95 0.5 1 module 2 module 4 module 8 module

 70 www.fci.com/metral metral ?   signal connectors reversed header, 5 row, signal, right angle, solder to board, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    ( 250 contacts per 100mm connector length)   modular design guarantees ?exibility technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: trays  processing information     applicable soldering process: wave, ir, vapor phase  reference data      product speci?cation: gs-12-446  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight,  press-?t, page 79     1 mod C part number 85761-1101lf     2 mod C on request only     4 mod C part number 85763-1101lf     8 mod C on request only  receptacle, straight, solder-to-board, page 77       1 mod C part numbers hm1s51frr000h6plf       2 mod C part numbers hm1s52frr000h6plf       4 mod C part numbers hm1s53frr000h6plf       8 mod - part numbers hm1s54frr000h6plf signal connectors

 71 www.fci.com/metral product header, 5 row, signal, right angle, solder to board, wide body partnumbers base part number type 000 1  = 1 module (5 x   6   pos.) 2  = 2 module (5 x 12   pos.) 3  = 4 module (5 x 24   pos.) 4  = 8 module (5 x 48   pos.) h6  = telcordia co con?guration 5  = 5 row note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only no. of rows no. of pos. performance packaging lf p  = trays lap  = solder to board l  = signal       header       right angle, wide body hm1 lf  = lead free hm1l5 x lap000h6plf a b mating length (a) tail length (b) 5,75 mm 2,90 mm 1,6 mm pcb thickness pcb pattern p2, see chapter pcb layouts signal connectors 1 module 2 module 4 module 8 module a b c d e 16 e a c b d 112 1 d b a c e 24 e a c b d 1 48 11.98 2 8 2 10 23.98 47.98 95.98 17 a 13.5 17.8 7.5 2 4 8 11.35 b 35 14 3.5

 72 www.fci.com/metral metral ?   signal connectors reversed header, 5 row, signal, right angle, press ?t, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    ( 250 contacts per 100mm connector length)   modular design guarantees ?exibility   eye of the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: trays  processing information     press ?t  reference data      product speci?cation: gs-12-445  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight,  press-?t, page 79     1 mod C part number 85761-1101lf     2 mod C on request only     4 mod C part number 85763-1101lf     8 mod C on request only  receptacle, straight, solder-to-board, page 77       1 mod C part numbers hm1s51frr000h6plf       2 mod C part numbers hm1s52frr000h6plf       4 mod C part numbers hm1s53frr000h6plf       8 mod - part numbers hm1s54frr000h6plf signal connectors

 73 www.fci.com/metral product header, 5 row, signal, right angle, press ?t, wide body partnumbers base part number type 000 1  = 1 module (5 x   6   pos.) 2  = 2 module (5 x 12   pos.) 3  = 4 module (5 x 24   pos.) 4  = 8 module (5 x 48   pos.) h6  = telcordia co con?guration 5  = 5 row no. of rows no. of pos. performance packaging lf p  = trays ldp  = press ?t l  = signal       header       right angle, wide body hm1 lf  = lead free hm1l5 x ldp000h6plf a b mating length (a) tail length (b) 5,75 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p2, see chapter pcb layouts signal connectors 1 module 2 module 4 module 8 module a b c d 11.98 2 8 10 2 23.98 35 47.98 95.98 14 17 a 13.5 17.8 7.5 4 2 11.35 b 8 e d b a c e d b a c e d b a c e 16 12 1 24 1 48 1 3.5

 74 www.fci.com/metral metral ?   signal connectors reversed header, 5 row, signal, right angle, pin-in-paste, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    ( 250 contacts per 100mm connector length)   modular design guarantees ?exibility technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: trays  processing information     pick&place by vacuum nozzle or mechanical gripper     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     product speci?cation: gs-12-446  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, straight, press-?t, page 79     1 mod C part number 85761-1101lf  receptacle, straight, solder-to-board, page 77       1 mod C part numbers hm1s51frr000h6plf signal connectors

 75 www.fci.com/metral product header, 5 row, signal, right angle, pin-in-paste, wide body partnumbers base part number type 000 1  = 1 module (5 x 6 pos.) h6  = telcordia co con?guration 5  = 5 row no. of rows no. of pos. performance packaging lf p  = trays lfp  = pin-in-paste l  = signal       header       rright angle, wide body hm1 lf  = lead free hm1l5 x lfp000h6plf a b mating length (a) tail length (b) 5,75 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p2, see chapter pcb layouts signal connectors a b c d 11.95 e 16 2 8 2 10 17.8 13.5 a 7.5 4 2 8 b 11.35 14 35.1 3.5

 76 www.fci.com/metral metral ?   signal connectors reversed receptacle, 5 row, signal, straight, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    (250 contacts per 100mm connector length)   modular design guarantees ?exibility   parallel board applications   tuning fork contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: trays  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation: gs-12-448  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  header, right angle, press-?t, page 73     1 module-part number hm1l51ldp000h6plf     2 module-part number hm1l52ldp000h6plf     4 module-part number hm1l53ldp000h6plf     8 module-part number hm1l54ldp000h6plf  header, right angle, solder-to-board, page 71       1 module-part number hm1l51lap000h6plf       2 module-part number hm1l52lap000h6plf       4 module-part number hm1l53lap000h6plf       8 module-part number hm1l54lap000h6plf  header, right angle, pin-in-paste, page 75       1 module-part number hm1l51lfp000h6plf signal connectors

 77 www.fci.com/metral tail length (b) 3,30 mm product receptacle, 5 row, signal, straight, solder to board partnumbers base part number type 000 1  = 1 module (5 x 6   pos.) 2  = 2 module (5 x 12 pos.) 3  = 4 module (5 x 24 pos.) 4  = 8 module (5 x 48 pos.) h6  = telcordia co con?guration 5  = 5 row no. of rows no. of pos. performance packaging lf p  = trays frr  = solder to board s  = signal       receptacle       straight hm1 lf  = lead free hm1s5 x frr000h6plf b note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p7, see chapter pcb layouts signal connectors 1 module 2 module 4 module 8 module 2 8 13.3 2.5 14.3 0.55 11.95 2.45 23.95 47.95 95.95 2 10 b 0.8

 78 www.fci.com/metral metral ?   signal connectors reversed receptacle, 5 row, signal, straight, press ?t    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 row and 2 mm pitch permit high signal density    (250 contacts per 100mm connector length)   modular design guarantees ?exibility   parallel board applications   tuning fork contact   baby h-shape press-?t contact   flat rock design; can pressed on pcb with ?at press block technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 100 n  max. per pin       press-?t pin withdrawal: 20 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation: gs-12-447  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  header, right angle, press-?t, page 73     1 module-part number hm1l51ldp000h6plf     2 module-part number hm1l52ldp000h6plf     4 module-part number hm1l53ldp000h6plf     8 module-part number hm1l54ldp000h6plf  header, right angle, solder-to-board, page 71       1 module-part number hm1l51lap000h6plf       2 module-part number hm1l52lap000h6plf       4 module-part number hm1l53lap000h6plf       8 module-part number hm1l54lap000h6plf  header, right angle, pin-in-paste, page 75       1 module-part number hm1l51lfp000h6plf signal connectors

 79 www.fci.com/metral product receptacle, 5 row, signal, straight, press ?tt partnumbers y tail length (b) 1 4,3 mm 2 13,6 mm 3 17,1 mm base part number performance lf 85761     = 1 module (5 x   6 pos.) on request only    = 2 module (5 x 12 pos.) 85763     = 4 module (5 x 24 pos.) on request only    = 8 module (5 x 48 pos.) lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  tail length  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only tail length 01  = fully loaded 8576x - 1y01lf b pcb pattern p7, see chapter pcb layouts signal connectors a b c d e 6 52 1 b a 12 1 d c e 24 a b c d e 1 a b c d e 48 1 b 14.3 0.5 1.3 13.3 2 8 2 10 11.95 23.95 47.95 95.95 1 module 2 module 4 module 8 module

 80 www.fci.com/metral

 81 www.fci.com/metral metral ?   shrouds  metral ?   shrouds     shroud, 4 row, wide body     shroud, 5 row, wide body     shroud, 8 row, wide body    shrouds

 82 www.fci.com/metral    metral ?   shrouds shroud, 4 row, wide body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   different stand-off versions for rear-plug-up   easy direct mounting of the shroud on the pins without    need of mounting shroud to pcb.   retention force from the shroud on the press-connector    is on the non-contact side of the pin.   wide lead-in for easy mating of female connectors   designed-in polarization.   optional coding. mating data  4 row header, straight, press-?t, page 27     1 mod 70232-116lf     2 mod 70233-116lf     4 mod 70234-116lf     8 mod 70235-116lf technical data  physical     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0  electrical       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)  environmental     operating temperature range:  -55?c to +105?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  processing information     used over pins previously staked into the pc board  reference data       product speci?cation: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223. typical applications press-fit header shroud press-fit header shroud shrouds

 83 www.fci.com/metral shroud, 4 row, wide body product partnumbers note:  box packaging 13,60 3,50 stand off height pcb thickness rear plug-up mating lengt h press-fit header tail length press-fit header shroud yyy no. of  positions 111 4 x 6 112 4 x 12 113 4 x 24 114 4 x 48 1 module 70203-111lf 2 module 70203-112lf 4 module 70203-113lf 8 module 70203-114lf base part number no.of positions lf 70203  = 4 row shroud, wide body lf  = lead free 70203 - yyylf shrouds a b c d c a b d c a b d 16 112 1 24 1 48 11.98 23.98 47.98 95.98 17 2 6 11.5 2.3 15.8 2 10 b a d c 3.5

 84 www.fci.com/metral metral ?   shrouds    shroud, 5 row, wide body features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   different stand-off versions for rear-plug-up   easy direct mounting of the shroud on the pins without    need of mounting shroud to pcb.   retention force from the shroud on the press-connector    is on the non-contact side of the pin.   wide lead-in for easy mating of female connectors   designed-in polarization.   optional coding. mating data  4 row header, straight, press-?t, page 41     1 mod 89006-116lf     2 mod 89007-116lf     4 mod 89008-116lf     8 mod 89009-116lf technical data  physical     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0  electrical       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)  environmental     operating temperature range:  -55?c to +105?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  processing information     used over pins previously staked into the pc board  reference data       product speci?cation: gs-12-180  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications press-fit header shroud press-fit header shroud shrouds

 85 www.fci.com/metral shroud, 5 row, wide body product partnumbers note:  box packaging 1 module 89055-111lf 2 module 89055-112lf 4 module 89055-113lf 8 module 89055-114lf 13,60 3,50 stand off height pcb thickness rear plug-up mating lengt h press-fit header tail length press-fit header shroud yyy no. of  positions 111 5 x 6 112 5 x 12 113 5 x 24 114 5 x 48 base part number no.of positions lf 89055  = 5 row shroud, wide body lf  = lead free 89055 - yyylf shrouds a b c d e c a b e d c a b e d c a b e d 16 112 1 24 1 48 11.98 23.98 47.98 95.98 17 2 8 13.5 2.3 17.8 2 10 3.5

 86 www.fci.com/metral metral ?   shrouds shroud, 8 row, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   8 row and 2 mm pitch permit high signal density    ( 800 contacts per 100mm connector length)   stackable with other metral? function modules   (power, i/o)   2 modules shroud, 8 rows by 6 position technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     used over pins previously staked into the pc board  reference data     product speci?cation: gs-12-134  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  header, straight, press-?t, page 49     part number 74771-102011lf     (used opposite board side)  receptacle, straight, press-?t, page 51     part number 74770-102lf   p ress-fit header shroud p ress-fit header shroud shrouds

 87 www.fci.com/metral shroud, 8 row, wide body product partnumbers yyy no. of  positions 102 8 x 12 base part number no.of positions lf 98173  = 8 row shroud, wide body lf  = lead free note:  box packaging 98173 - 102lf shrouds 2 22 17 6.45 2 16 16.70 23.88 g d h a c b e f gnd

 88 www.fci.com/metral

 89 www.fci.com/metral metral ?  power connectors standard  metral ?   power connectors standard     header, 4 row, straight, wide body     header, 4 row, straight, narrow body     receptacle, 4 row, right angle     header, 5 row, straight, wide body     receptacle, 5 row, right angle    power connectors

 90 www.fci.com/metral metral ?   power connectors standard header, 4 row power, straight, solder to board, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation gs-12-180     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, right angle, press-?t, page 101     part number 88949-102lf  receptacle, right angle, solder-to-board, page 99       part number 89039-101lf  receptacle, right angle, pin-in-paste, page 103       part number 72651-101lf typical applications power connectors

 91 www.fci.com/metral product header, 4 row power, straight, solder to board, wide body partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 6,50 mm 4,25 mm base part number performance lf 88960  = 1 module, 4 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co 88960 - 101lf b a pcb pattern p5, see chapter pcb layouts power connectors a b c d 2 pos 1 6 1.4 2 6 2.3 11.5 15.8 2 0.52 17 3.45 b a 11.93

 92 www.fci.com/metral metral ?   power connectors standard header, 4 row power, straight, press-?t, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   eye the needle press-?t contac technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: press ?t  reference data     product speci?cation gs-12-180     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, right angle, press-?t, page 101     part number 88949-102lf  receptacle, right angle, solder-to-board, page 99       part number 89039-101lf  receptacle, right angle, pin-in-paste, page 103       part number 72651-101lf typical applications power connectors

 93 www.fci.com/metral product header, 4 row power, straight, press-?t, wide body partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 6,50 mm 4,25 mm base part number performance lf 70236  = 1 module, 4 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co b a 70236 - 101lf pcb pattern p6, see chapter pcb layouts power connectors a b c d 6.0 2.3 11.5 2.0 15.8 6.0 11.93 17.0 0.52 3.45 b a pos 1 2 2.0 1.4

 94 www.fci.com/metral metral ?   power connectors standard header, 4 row, power, straight, solder to board, narrow body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 row  2 power blades contacts   narrow body housing   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation gs-12-180     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, right angle, press-?t, page 101     part number 88949-102lf  receptacle, right angle, solder-to-board, page 99       part number 89039-101lf  receptacle, right angle, pin-in-paste, page 103       part number 72651-101lf typical applications power connectors

 95 www.fci.com/metral product header, 4 row, power, straight, solder to board, narrow body partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 6,50 mm 4,25 mm base part number performance lf 70278  = 1 module, 4 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co 70278 - 101lf b a pcb pattern p3, see chapter pcb layouts power connectors a b c d 6 1.15 11.5 1.15 13.8 2 1.4 6 11.95 15.9 b a pos 1 2 3.45

 96 www.fci.com/metral metral ?   power connectors standard header, 4 row, power, straight, press-?t, narrow body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 power blades contacts   narrow body housing   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   eye the needle press-?t contac technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance      insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: press ?t  reference data     product speci?cation gs-12-180     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, right angle, press-?t, page 101     part number 88949-102lf  receptacle, right angle, solder-to-board, page 99       part number 89039-101lf  receptacle, right angle, pin-in-paste, page 103       part number 72651-101lf typical applications power connectors

 97 www.fci.com/metral product header, 4 row, power, straight, press-?t, narrow body partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 01 6,50 mm 4,30 mm base part number performance lf 85830  = 1 module, 4 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co b a 85830 - 101lf pcb pattern p4, see chapter pcb layouts power connectors a b c d pos 1 2 6 1.15 11.5 13.8 1.15 1.4 6 2 11.95 15.9 0.52 a 3.5 b

 98 www.fci.com/metral metral ?   power connectors standard receptacle, 4 row, power, right angle, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o) technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 93     1 module   C part number 70236-101lf  header, straight, solder-to-board, page 91       1 module   C part number 88960-101lf typical applications power connectors

 99 www.fci.com/metral product receptacle, 4 row, power, right angle, solder to board partnumbers yy tail length (b) pcb thickness 02 2,73 mm 1,60 mm 11 3,53 mm 2,40 mm base part number performance lf 89039  = 1 module, 4 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co 89039 - 1yylf b note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p1, see chapter pcb layouts power connectors product after pc board application. 21.14 12.44 b 2.98 11.3 2 1.5 10 2 6 4 9.5 11.95 0.4 2 a b c d 1 2 4 4 1

 100 www.fci.com/metral metral ?   power connectors standard receptacle, 4 row, power, right angle, press-?t    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o)   press block ensures accurate position of press-?t tails for     easy mounting   eye the needle press-?t contac technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: press ?t  reference data     press-peg application, ta-0941     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 93     1 module   C part number 70236-101lf  header, straight, solder-to-board, page 91       1 module   C part number 88960-101lf typical applications power connectors

 101 www.fci.com/metral product receptacle, 4 row, power, right angle, press-?t partnumbers yy tail length (b) pcb thickness 02 2,73 mm 1,60 mm 12 3,53 mm 2,40 mm base part number performance lf 88949  = 1 module, 4 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  tail length  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 88949 - 1yylf b pcb pattern p1, see chapter pcb layouts power connectors 21.14 12.44 11.3 2 1.5 3.08 b 11.95 0.4 2 2 6 4 9.5 a b c d 1 2

 102 www.fci.com/metral metral ?   power connectors standard    receptacle, 4 row, power, right angle, pin-in-paste features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o) technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     packaging speci?cation gs-14-920     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 93     1 module   C part number 70236-101lf  header, straight, solder-to-board, page 91       1 module   C part number 88960-101lf typical applications power connectors

 103 www.fci.com/metral product receptacle, 4 row, power, right angle, pin-in-paste partnumbers yy tail length (b) pcb thickness 02 2,73 mm 1,60 mm 11 3,53 mm 2,40 mm base part number performance lf 72651  = 1 module, 4 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  tail length  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 72651 - 1yylf b pcb pattern p1, see chapter pcb layouts power connectors a b c d b 0.2 11.3 8.8 6 13.5 9.5 11.95 2 1.5 2 10 1

 104 www.fci.com/metral header, 5 row, power, straight, solder to board, wide body metral ?   power connectors standard    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation gs-12-180     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, right angle, press-?t, page 109     part number 85876-1yylf  receptacle, right angle, solder-to-board, page 111       part number 89096-1yylf  receptacle, right angle, pin-in-paste, page 113       part number 63793-101lf typical applications power connectors

 105 www.fci.com/metral product header, 5 row, power, straight, solder to board, wide body partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 04 6,50 mm 4,25 mm base part number performance lf 63346  = 1 module, 5 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co 63346 - 104lf b a pcb pattern p16, see chapter pcb layouts power connectors a b c d 6 2.3 13.5 17.8 1.4 8 2 2 11.93 17 3.45 b a 0.52 e pos 1 2

 106 www.fci.com/metral header, 5 row, power, straight, press-?t, wide body metral ?   power connectors standard    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   eye the needle press-?t contac technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: press ?t  reference data     product speci?cation gs-12-180     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, right angle, press-?t, page 109     part number 85876-1yylf  receptacle, right angle, solder-to-board, page 111       part number 89096-1yylf  receptacle, right angle, pin-in-paste, page 113       part number 63793-101lf typical applications power connectors

 107 www.fci.com/metral product header, 5 row, power, straight, press-?t, wide body partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) tail length (b) 11 6,50 mm 4,30 mm base part number performance lf 89099  = 1 module, 5 x 6 pos. lf  = lead free pin con?guration 1  = telcordia co 89099 - 111lf b a pcb pattern p7, see chapter pcb layouts power connectors 1 2 a b c d e 6 2.3 13.5 2 17.8 1.4 2 8 11.93 17 3.45 b a 0.52

 108 www.fci.com/metral metral ?   power connectors standard receptacle, 5 row, power, right angle, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o) technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 107     1 module   C part number 89099-111lf  header, straight, solder-to-board, page 105       1 module   C part number 63346-104lf typical applications power connectors

 109 www.fci.com/metral product receptacle, 5 row, power, right angle, solder to board partnumbers yy tail length (b) pcb thickness 02 2,73 mm 1,60 mm 12 3,53 2,40 base part number performance lf 85876  = 1 module, 5 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  tail length  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 85876 - 1yylf b pcb pattern p2, see chapter pcb layouts power connectors a b c d 23.14 12.44 13.3 1.5 2.9 2 b 8 2 9.5 4 11.95 0.4 10 2 e 21

 110 www.fci.com/metral receptacle, 5 row, power, right angle, press-?t metral ?   power connectors standard    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o)   press block ensures accurate position of press-?t tails for     easy mounting   eye the needle press-?t contac technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: press ?t  reference data     press-peg application, ta-0941     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 107     1 module   C part number 89099-111lf  header, straight, solder-to-board, page 105       1 module   C part number 63346-104lf typical applications power connectors

 111 www.fci.com/metral product receptacle, 5 row, power, right angle, press-?t partnumbers yy tail length (b) pcb thickness 02 2,73 mm 1,60 mm 12 3,53 mm 2,40 mm base part number performance lf 89096  = 1 module, 5 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co note:  blue marked in  tail length  is the preferred recommended standard           for other special patterns or loadings, please check drawings, all other con?gurations on request only 89096 - 1yylf b pcb pattern p2, see chapter pcb layouts power connectors 23.14 13.3 2 1.5 2.9 b 8 2 4 9.5 12.44 11.95 0.4 2 10 a b c d e 2 1

 112 www.fci.com/metral metral ?   power connectors standard    receptacle, 5 row, power, right angle, pin-in-paste features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o) technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     packaging speci?cation gs-14-920     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, straight, press-?t, page 107     1 module   C part number 89099-111lf  header, straight, solder-to-board, page 105       1 module   C part number 63346-104lf typical applications power connectors

 113 www.fci.com/metral product receptacle, 5 row, power, right angle, pin-in-paste partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy tail length (b) 01 2,80 mm base part number performance lf 63793  = 1 module, 5 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co 63793 - 101lf b pcb pattern p2, see chapter pcb layouts power connectors a b c d 0.5 b 2 4 10.8 13.3 11.95 6 8 2 1.5 10 9.5 e 1 2 1

 114 www.fci.com/metral power connectors

 115 www.fci.com/metral metral ?  power connectors reversed  metral ?   power connectors reversed     header, 4 row, right angle, wide body     header, 4 row, right angle, narrow body     receptacle, 4 row, straight     header, 5 row, right angle, wide body     receptacle, 5 row, straight    power connectors

 116 www.fci.com/metral metral ?   power connectors reversed header, 4 row, power, right angle, solder to board, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation: gs-12-446     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, straight, solder-to-board, page 123     part number 85968-101lf typical applications power connectors

 117 www.fci.com/metral product header, 4 row, power, right angle, solder to board, wide body partnumbers base part number type 000 1  = 1 module (4 x 2   pos.) h6  = telcordia co con?guration 4  = 4 row no. of rows no. of pos. performance packaging lf p  = trays dap  = solder to board k  = power       header       right angle hm1 lf  = lead free a b hm1k4 1 dap000h6plf mating length (a) tail length (b) 6,50 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p1, see chapter pcb layouts power connectors 11.98 6 2 6 11.5 15.8 7.5 3.5 a 4 2 6 b 9.35 31.86 10.86 d c b a

 118 www.fci.com/metral metral ?   power connectors reversed header, 4 row, power, right angle, press-?t, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   eye the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     trays  processing information     applicable process: press ?t  reference data     product speci?cation: gs-12-445     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, straight, solder-to-board, page 123     part number 85968-101lf typical applications power connectors

 119 www.fci.com/metral product header, 4 row, power, right angle, press-?t, wide body partnumbers base part number type 000 1  = 1 module (4 x 2   pos.) h6  = telcordia co con?guration 4  = 4 row no. of rows no. of pos. performance packaging lf p  = trays ddp  = press ?t k  = power       header       right angle hm1 lf  = lead free a b hm1k4 1 ddp000h6plf mating length (a) tail length (b) 6,50 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p1, see chapter pcb layouts power connectors 11.98 6 2 6 11.5 15.8 7.5 3.5 a 4 2 6 b 9.35 31.86 10.86 d c b a 16

 120 www.fci.com/metral metral ?   power connectors reversed header, 4 row, power, right angle, pin-in-paste, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     trays  processing information     pick&place by vacuum nozzle or mechanical gripper     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     product speci?cation: gs-12-446     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, straight, solder-to-board, page 123     part number 85968-101lf typical applications power connectors

 121 www.fci.com/metral product header, 4 row, power, right angle, pin-in-paste, wide body partnumbers base part number type 000 1  = 1 module (4 x 2   pos.) h6  = telcordia co con?guration 4  = 4 row no. of rows no. of pos. performance packaging lf p  = trays dfp  = pin-in-paste k  = power       header       right angle hm1 lf  = lead free a b hm1k4 1 dfp000h6plf mating length (a) tail length (b) 6,50 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p1, see chapter pcb layouts power connectors 11.98 6 2 6 11.5 15.8 7.5 3.5 a 4 2 6 b 9.35 31.9 10.86 a b c d 1 6

 122 www.fci.com/metral metral ?   power connectors reversed receptacle, 4 row, power, straight, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   4 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o) technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     trays  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, right angle, press-?t, page 119     part number hm1k41ddp000h6plf  header, right angle, solder-to-board, page 117       part number hm1k41dap000h6plf  header, right angle, pin-in-paste, page 121       part number hm1k41dfp000h6plf typical applications power connectors

 123 www.fci.com/metral product receptacle, 4 row, power, straight, solder to board partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy tail length (b) pcb thickness 01 3,50 mm 1,60 mm base part number performance lf 85968  = 1 module, 4 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co 85968 - 101lf b pcb pattern p5, see chapter pcb layouts power connectors a b c d 12 11.95 10 2 0.4 1.3 2 11.3 14.14 b 1.28 2 6 13.2 12.44

 124 www.fci.com/metral metral ?   power connectors reversed header, 5 row, power, right angle, solder to board, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     trays  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation: gs-12-446     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, straight, solder-to-board, page 131     part number 94561-112lf typical applications power connectors

 125 www.fci.com/metral product header, 5 row, power, right angle, solder to board, wide body partnumbers base part number type 000 1  = 1 module (5 x 2  pos.) h6  = telcordia co con?guration 5  = 5 row no. of rows no. of pos. performance packaging lf p  = trays dap  = solder to board k  = power       header       right angle hm1 lf  = lead free hm1k5 1 dap000h6plf a b mating length (a) tail length (b) 6,50 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p2, see chapter pcb layouts power connectors 11.98 8 2 6 35 11.35 b 8 2 4 7.5 a 17.8 13.5 14 e d c b a 16 3.5

 126 www.fci.com/metral    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   eye the needle press-?t contac technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       press-?t contact insertion: 55 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     trays  processing information     applicable process: press ?t  reference data     product speci?cation: gs-12-445     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, straight, solder-to-board, page 131     part number 94561-112lf typical applications header, 5 row, power, right angle, press-?t, wide body metral ?   power connectors reversed power connectors

 127 www.fci.com/metral header, 5 row, power, right angle, press-?t, wide body partnumbers base part number type 000 1  = 1 module (5 x 2  pos.) h6  = telcordia co con?guration 5  = 5 row no. of rows no. of pos. performance packaging lf p  = trays ddp  = press ?t k  = power       header       right angle hm1 lf  = lead free hm1k5 1 ddp000h6plf product a b mating length (a) tail length (b) 6,50 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p2, see chapter pcb layouts power connectors 1 c b a d e 6 35 a 11.35 b 17.8 13.5 2 4 8 7.5 3.5 17 11.98 8 2 6 14

 128 www.fci.com/metral metral ?   power connectors reversed header, 5 row, power, right angle, pin-in-paste, wide body    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     trays  processing information     pick&place by vacuum nozzle or mechanical gripper     automatic surface-mount re?ow process,     resistance for lead free re?ow temperature  reference data     product speci?cation: gs-12-446     application speci?cation bus-20-075  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  receptacle, straight, solder-to-board, page 131     part number 94561-112lf typical applications power connectors

 129 www.fci.com/metral product header, 5 row, power, right angle, pin-in-paste, wide body partnumbers base part number type 000 1  = 1 module (5 x 2   pos.) h6  = telcordia co con?guration 5  = 5 row no. of rows no. of pos. performance packaging lf p  = trays dfp  = pin-in-paste k  = power       header       right angle hm1 lf  = lead free hm1k5 1 dfp000h6plf a b mating length (a) tail length (b) 6,50 mm 2,90 mm 1,6 mm pcb thickness note:   for other special patterns or loadings, please check drawings, all other con?gurations on request only pcb pattern p2, see chapter pcb layouts power connectors 11.98 6 2 6 11.5 15.8 7.5 3.5 a 4 2 6 b 9.35 31.9 10.86 a b c d 1 6

 130 www.fci.com/metral metral ?   power connectors reversed receptacle, 5 row, power, straight, solder to board    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   5 x 2 dual beam power blades contacts   12 mm power modules are form- and ?t interchangeable    with signal modules on same footprint   modular design guarantees ?exibility   stackable end-to-end without loss of position   stackable with other metral? function modules   (power, i/o) technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp (30% glass), colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 3 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance      insertion force: 1,50 n  max. per individual power contact (mating)       withdrawal force: 0,30 n  max. per individual power contact (unmating)       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard tubes  processing information     applicable process: wave, ir, vapor phase  reference data     product speci?cation gs-12-453  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  header, right angle, press-?t, page 127     part number hm1k451ddp000h6plf  header, right angle, solder-to-board, page 125       part number hm1k51dap000h6plf  header, right angle, pin-in-paste, page 129       part number hm1k51dfp000h6plf typical applications power connectors

 131 www.fci.com/metral product receptacle, 5 row, power, straight, solder to board partnumbers note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy tail length (b) pcb thickness 11 2,65 mm 1,60 mm 12 3,45 mm 2,40 mm base part number performance lf 94561  = 1 module, 5 x 2 pos. lf  = lead free pin con?guration 1  = telcordia co 94561 - 1yylf b pcb pattern p16, see chapter pcb layouts power connectors 1 2 a b c d e 15.8 11.95 16.6 b 0.4 2 2 2 14 b

 132 www.fci.com/metral

 133 www.fci.com/metral metral ?  electrical enhanced connectors  metral ?        electrical enhanced signal connectors     header, straight, 5 row     shroud, 5 row     receptacle, right angle, 5 row    electrical enhanced

 134 www.fci.com/metral metral ?   electrical enhanced connectors header, 5+2 row, signal, straight, press-?t, wide body    features   5 row header   2 row shielding, because of die-cast housing    all signal pins are surrounded by a ground path,    consequently reducing crosstalk and ground bounce.   emi of 15 db   press-?t, eye of the needle contact technical data  physical     housing: die-cast zinc alloy     wafer material: glass ?lled lcp, ul 94 v-0, color natural     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 20 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation gs-12-074     application speci?cation ta-941  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  electrical enhanced receptacle, signal, right angle     part number 85847-102lf,     page 139  electrical enhanced shroud, wide body        part numbers 70438-111lf,     page 137 electrical enhanced

 135 www.fci.com/metral product partnumbers header, 5+2 row, signal, straight, press-?t, wide body note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only yy mating length (a) rear plug up length (b) 11 6,50 mm 4,30 mm 16 5,75 mm 4,30 mm 18 5,00 mm 4,30 mm 21 6,50 mm 13,60 mm 26 5,75 mm 13,60 mm 28 5,00 mm 13,60 mm base part number performance lf 70437   =    electrical enhanced   header, straight, signal,      press-?t lf  = lead free pin con?guration 1  = telcordia co 70437 - 1yylf b a pcb pattern p15, see chapter pcb layouts electrical enhanced a b c d e f h g 6 5 2 1 2 4 3.8 16.55 13.5 2.3 16.43 a 2 8 2 10 11.95 b 17.80 2 1.4 3.30

 136 www.fci.com/metral    shroud, 5+2 row, wide body features   5 row shroud   2 row shielding, because of die-cast housing    all signal pins are surrounded by a ground path,    consequently reducing crosstalk and ground bounce.   emi of 15 db mating data  rear plug up- header, signal, straight, press-?t, page 135     partnumber 70437-121lf     partnumber 70437-126lf     partnumber 70437-128lf typical applications metral ?   electrical enhanced connectors technical data  physical     housing: die-cast zinc alloy     wafer material: glass ?lled lcp, ul 94 v-0, color natural  electrical       current rating: 1 a       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation gs-12-074  application equipment     for application equipment, check out the application      equipment table on page 217-223 electrical enhanced

 137 www.fci.com/metral shroud, 5+2 row, wide body product partnumbers 13,60 3,50 stand off height pcb thickness rear plug-up mating lengt h press-fit header tail length press-fit header shroud base part number no.of positions lf 70438  = electrical enhanced shroud,   wide body 111  = 1 module, 5 x 6 positions lf  = lead free 70438 - 111lf electrical enhanced a b c d e f h g 12 34 5 6 16.43 11 16.55 11.75 3.30 a 1.3 1.66 0.5

 138 www.fci.com/metral metral ?   electrical enhanced connectors receptacle, 5+2 row, signal, right angle, press ?t    typical applications features   5 row receptacle   2 row shielding, because of die-cast housing    all signal pins are surrounded by a ground path,    consequently reducing crosstalk and ground bounce.   emi of 15 db   press-?t, eye of the needle contact technical data  physical     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: phosphor bronze     shielding material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 20 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation gs-12-074     application speci?cation ta-941  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  electrical enhanced header, signal, straight, page 135     part number 70437-111lf     part number 70437-116lf     part number 70437-118lf electrical enhanced

 139 www.fci.com/metral product receptacle, 5+2 row, signal, right angle, press ?t partnumbers base part number performance lf 85847  = electrical enhanced receptacle, signal lf  = lead free pin con?guration 1  = telcordia co 02  = 1 module, 5 x 6 positions          dim b = 2,90 mm for 1,6 pcb  85847 - 102lf b pcb pattern p2, see chapter pcb layouts electrical enhanced

 140 www.fci.com/metral

 141 www.fci.com/metral metral ?  shielded signal connectors  metral ?   shielded signal connectors     header, straight, 5 row     round cable connector    shielded connectors

 142 www.fci.com/metral metral ?  shielded signal connectors shielded header, 5 row, signal, straight, press-?t    features   because of die-cast housing all signal pins are    surrounded by a ground path.   emi improved   5 row header, 1 module   active latching system   press-?t, eye of the needle contact technical data  physical     housing: die-cast zinc alloy     wafer material: glass ?lled lcp, ul 94 v-0, color natural     contact material: phosphor bronze     ground spring material : copper-nickel-tin alloy     performance level: telcordia co  electrical       current rating: 1 a       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 20 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     product speci?cation gs-12-135  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  round cable connector, shielded     5 x 6 pos.  part number 85706-xxxxlf,   page 145  cable connector        5 row, part number 72478-1111lf,   page 175  receptacle, 5 row        right angle, press-?t,        part number 89047-102lf,     page 45        straight, press-?t,              part number 85761-1101lf,     page 79 shielded connectors

 143 www.fci.com/metral product partnumbers header, 5 row, signal, straight, press-?t yy mating length (a) tail length (b) 11 6,50 mm 4,30 mm 16 5,75 mm 4,30 mm ?rst-make last-brake 14 row a = 5,75 mm 4,30 mm row b = 5,75 mm 4,30 mm row c = 7,25 mm 4,30 mm row d = 5,75 mm 4,30 mm row e = 5,75 mm 4,30 mm base part number performance lf 72031  = 1 module (5 x 6   pos.) lf  = lead free pin con?guration 1  = telcordia co note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only 72031 - 1yylf b a pcb pattern p15, see chapter pcb layouts shielded connectors a g b c d e f 6 1 11.95 b 2 4 8 2 2 a 17.8 11.0 17.0 3.4 2.18 2.83 1.75 4

 144 www.fci.com/metral metral ?  shielded signal connectors shielded cable connector, 5 row, signal    features   5 row , 1 module round cable connector   heat shrink or crimp ring version    emi improved   active latching system   awg size 24,26,28 and 30    reliable dual beam contact   idc wire termination technical data  physical     housing: glass ?lled thermoplastic polyester, color grey     latch: polycarbonate, color black, ul 94 v-0     cover: copper-nickel-tin alloy     contact material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,645 n  max. per individual signal contact (mating)       withdrawal force: 0,36 n  max. per individual signal contact (unmating)  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     kits, bags of 100 pcs  reference data     application speci?cation ges-20-003  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  shielded header, straight, press-?t, wide body, page 143     part number 72031-116lf  header, straight, press-?t, wide body, page 41       part number 89006-116lf  header, right angle, press-?t, wide body, page 73       part number hm151ldp000h6plf shielded connectors

 145 www.fci.com/metral product partnumbers shielded cable connector, 5 row, signal yz1 y =  0 heat shrink version y =  2 crimped version inner ferrule 8 mm dia.  outer ferrule 10 mm dia. z =  1 awg size:  26 to 24 awg z =  2 awg size: 30 to 28 awg base part number performance lf 85706  = 1 module (5 x 6   pos.) lf  = lead free pin con?guration 1  = telcordia co 85706 - 1yz1lf heat shrink version crimped version shielded connectors

 146 www.fci.com/metral

 147 www.fci.com/metral metral ?  high power connectors  metral ?   high power connectors     header, high power     receptacle, high power    high power

 148 www.fci.com/metral metral ?   high power connectors header, high power    features   available in 1x2 or 2x2 contact con?gurations   rated for up to 80 amps current for a single module   voltage rating: 150v   receptacle connectors can be provided with   two contact lengths to enable ?rst-mate/last  break sequencing   protected backplane receptacle connector is   ul 60950 (finger probe) compliant   layout compatible with metral 2mm backplane  connector family   press-?t termination technical data  physical     contacts: copper alloy     plating:    s  gold over nickel on separable interface    s  tin-lead over nickel on press-?t tails     housing: high temperature thermoplastic,   ul 94v-0 compliant     performance level telcordia co  electrical (see table below)  mechanical performance       mating force: 31.2n max per connector     unmating force: 9.0n min per connector     press-?t insertion force:     67n max per individual contact tail   packaging     tubes  processing information     applicable process: wave/ir / vapor phase  reference data      product speci?cation gs-12-220     application speci?cation gs-20-023      safety ul 60950 & iec 60950-1 prevention of operator     access to energized parts mating data  receptacle, page 151       vertical receptacle, 8,0 mm mating length, 10009536-001     vertical receptacle, 6,5 mm mating length, 10009536-002     vertical receptacle, fmlb, 10025058-xxxx electrical number of connectors,  fully powered copper pad weight     current ratings (max. amps per contact)               1 x 2                                  2 x 2 1 5 oz, double sided 40 20 up to 5 adjacent 5 oz, double sided 32 14 1 2 oz, double sided 32 15 up to 5 adjacent 2 oz, double sided 27 12 high power

 149 www.fci.com/metral product partnumbers header, high power part number description 10009542-001lf right-angle header, 2x2 contacts 10009556-001lf right-angle header, 1x2 contacts 10009542-001lf 10009556-001lf base part number lf lf  = lead free con?guration pcb pattern p23, see chapter pcb layouts high power 26.4 17.1 10.8 3 0.2 8 2 1 4.6 17.8 0.2 3 3 ? 2.1 11.9

 150 www.fci.com/metral metral ?   high power connectors receptacle, high power    features   available in 1x2 or 2x2 contact con?gurations   rated for up to 80 amps current for a single module   voltage rating: 150v   receptacle connectors can be provided with   two contact lengths to enable ?rst-mate/last  break sequencing   protected backplane receptacle connector is   ul 60950 (finger probe) compliant   layout compatible with metral 2mm backplane  connector family   press-?t termination technical data  physical     contacts: copper alloy     plating:    s  gold over nickel on separable interface    s  tin-lead over nickel on press-?t tails     housing: high temperature thermoplastic,   ul 94v-0 compliant     performance level telcordia co  electrical (see table below)  mechanical performance       mating force: 31.2n max per connector     unmating force: 9.0n min per connector     press-?t insertion force:     67n max per individual contact tail   packaging     tubes  processing information     applicable process: wave/ir / vapor phase  reference data      product speci?cation gs-12-220     application speci?cation gs-20-023      safety ul 60950 & iec 60950-1 prevention of operator     access to energized parts mating data  header, page 149       right angle header, 2 x 2 contacts,     partnumber, 10009452-001     right angle header, 1 x 2 contacts,     partnumber, 10009556-001 electrical number of connectors,  fully powered copper pad weight     current ratings (max. amps per contact)               1 x 2                                  2 x 2 1 5 oz, double sided 40 20 up to 5 adjacent 5 oz, double sided 32 14 1 2 oz, double sided 32 15 up to 5 adjacent 2 oz, double sided 27 12 high power

 151 www.fci.com/metral product partnumbers receptacle, high power yyy position number mating length receptacle straight 001 - 8,00 mm 002 - 6,00 mm yyyy position number mating length receptacle straight fmlb 1222 pos. 1 1,10 mm pos. 2 2,60 mm pos. 3 2,60 mm pos. 4 2,60 mm 1122 pos. 1 1,10 mm pos. 2 1,10 mm pos. 3 2,60 mm pos. 4 2,60 mm 2122 pos. 1 1,10 mm pos. 2 1,10 mm pos. 3 2,60 mm pos. 4 2,60 mm 2111 pos. 1 2,60 mm pos. 2 1,10 mm pos. 3 2,60 mm pos. 4 2,60 mm 2112 pos. 1 2,60 mm pos. 2 1,10 mm pos. 3 1,10 mm pos. 4 2,60 mm base part number lf receptacle, straight receptacle, straight, fmlb lf  = lead free pin con?guration 10009536-yyylf 10025058-yyyylf pcb pattern p24, see chapter pcb layouts high power 11.9 15.4 7.9 11 4.3 0.2 10 2 2 4 4 4 5 2 4 4 2

 152 www.fci.com/metral

 153 www.fci.com/metral metral ?  hybrid connectors  metral ?   hybrid connectors     din standard high power     mini power     din standard coax     mini coax    hybrid connectors

 154 www.fci.com/metral metral ?   hybrid connectors header, straight,   din standard, high power    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 technical data  physical     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: beryllium copper     performance level: telcordia co  electrical       current rating: up to 40 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance       recommended hole diameter: 1,00  0,1 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard boxes/bags  processing information     applicable process:      assemble to board  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  hybrid din standard receptacle, high power       right angle, page 157     receptacle power insert right angle,      solder to board      85995-103lf      receptacle power insert,      right angle, solder to board ,    feed-through    70424-003lf  typical applications hybrid connectors

 155 www.fci.com/metral product partnumbers header, straight,   din standard, high power partnumber description current rating pcb thickness 85977-001lf power insert straight press-?t 30 a - 70201-001lf power coupler 40 a 1,6 mm power inserts partnumber description mating length dimension a 91570-001lf screw to board high power straight plug 8,00 mm 11,50 mm partnumber description 70290-001lf narrow body housing 88911-101lf wide body housing housings power insert, straight, press ?t power coupler screw to board, high power straight plug wide body housing narrow body housing pcb pattern p9, see chapter pcb layouts hybrid connectors 3 4.4 11.5 15.8 ? 4.8 13.6 1.7 5 12 11.95 17 0.98 b a 9.5 9.5 ?3.6 ?5.25 ml ref. ml ref. 4.80 a 11.50 a 11.50 power pin assembly  style a power pin assembly  style  b 11.95 15.90 3 11.5 13.8 4.4 12.4 5.0 12.0 ?2.9 ?3.25 5.6 2 9.5 6.4 ?4.8 ?5.25 ?3.6

 156 www.fci.com/metral metral ?   hybrid connectors receptacle, right angle,   din standard, high power    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 technical data  physical     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     contact material: beryllium copper     performance level: telcordia co  electrical       current rating: up to 40 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance       recommended hole diameter: 1,00  0,1 mm  environmental     operating temperature -55?c to + 125?c     rohs information, this product is compatible      according to the european union directive  2002/95/iec  packaging     standard boxes/bags  processing information     applicable process: wave / ir / vapor phase / press-?t  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  high power plug insert, page 155    partnumber, 91570-001lf  typical applications hybrid connectors

 157 www.fci.com/metral product partnumbers receptacle, right angle,   din standard, high power partnumber description current rating pcb thickness 85995-103lf receptacle power insert right angle solder to board 40 a - power inserts power inserts partnumber description feature 89092-101lf receptacle housing press-peg housings housings partnumber description current rating pcb thickness 70424-003lf receptacle power insert ra solder to board, feed through 30 a 1,6 mm kit, pre-assembled housings & inserts kit, pre-assembled housings & inserts pcb pattern p8 / p10, see chapter pcb layouts hybrid connectors 17.55 9 2.4 2.5 5.7 4.75 3.2 5 8.4 11.4 5 6 5.25 ? 4.8 13.84 12.44 11.30 5.20 6 2 4 11.95 0.38 4 9.50 a

 158 www.fci.com/metral metral ?   hybrid connectors header, mini power    technical data  physical     housing material: glass ?lled lcp     flammability rating: ul 94 v-0     insert material shell copper zinc 39 pb 2     spring :  beryllium copper     insulator: ptfe te?on     clip: berylliumcopper     performance level telcordia co  electrical (see table below)  mechanical performance       insertion force, 0.9 n       extraction force 0.9 n   packaging     standard boxes/bags  processing information     applicable process: wave/ir / vapor phase / press-?t  reference data     application speci?cation ta-0941  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  housing, page 161    partnumber  70244-102  insert, page 161    partnumber  85976-001lf     partnumber   85976-002 lf typical applications electrical electrical characteristic impedance 50   75   working frequency 0 - 10 ghz 0 - 1,5 ghz re?ection coef?cient max.0,05 up to 1 ghz;  max. 0,01 up to 10 ghz max.0,01 up to 1,5 ghz peak voltage 750 v eff. 750 v eff. operating voltage 250 v eff. 250 v eff. insulation resistance 1 x 10 3  m   initially, 1 x 10 3  m   initially, temperature range -65 0 c to +165 0 c -65 0 c to +165 0 c features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 hybrid connectors

 159 www.fci.com/metral header, mini power product partnumbers partnumber description 88913-111lf 6 position str header-wide body-stb 70243-111lf 6 position str header-narrow body-stb partnumber description 88982-102lf 6 position ra header-press peg partnumber description (tail) length pcb thickness 85973-001lf mini power str insert- pf 4,45 mm - 85972-001lf mini power plug/coupler 17,40 mm 1,6 mm partnumber description tail length pcb thickness 85975-001lf mini power ra insert, row a 3,8 mm 2,4 mm 85975-002lf mini power ra insert, row b 3,8 mm 2,4 mm housings straight housings straight housings right angle housings right angle inserts straight inserts straight inserts right angle inserts right angle pcb pattern p12, see chapter pcb layouts hybrid connectors ra = right angle,   str = straight,  stb = solder-to-board,  pf = press-?t 4 2.4 0.8 15.8 4 8 11.95 13.6 1.7 3 4 12 10 17.1 0.98 7.8 4 .7 3.5 ? 2.6 ? 2.2 1.36 1.45 2.67 3.1 1 2 1 2 ? 2.6 ? 2.17 ? 2.2 ? 2.6 3.5 a 5 b 5 8 4 11.5 13.8 11.95 15.9 12.4 3 12 4

 160 www.fci.com/metral metral ?   hybrid connectors receptacle, mini power    technical data  physical     housing material: glass ?lled lcp     flammability rating: ul 94 v-0     insert material shell copper zinc 39 pb 2     spring :  beryllium copper     insulator: ptfe te?on     clip: berylliumcopper     performance level telcordia co  electrical (see table below)  mechanical performance       insertion force, 0.9 n       extraction force 0.9 n   packaging     standard boxes/bags  processing information     applicable process: wave/ir / vapor phase  reference data     application speci?cation ta-0941  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications electrical electrical characteristic impedance 50   75   working frequency 0 - 10 ghz 0 - 1,5 ghz re?ection coef?cient max.0,05 up to 1 ghz;  max. 0,01 up to 10 ghz max.0,01 up to 1,5 ghz peak voltage 750 v eff. 750 v eff. operating voltage 250 v eff. 250 v eff. insulation resistance 1 x 10 3  m   initially, 1 x 10 3  m   initially, temperature range -65 0 c to +165 0 c -65 0 c to +165 0 c mating data  straight, page 159    housing, partnumber  88913-111lf     insert, partnumber   85973-001lf  right angle, page 159    housing, partnumber  88982-102lf     insert, partnumber   85975-001lf     insert, partnumber   85975-002lf features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 hybrid connectors

 161 www.fci.com/metral receptacle, mini power product partnumbers partnumber description 70244-102lf 6 position ra housing partnumber description tail length pcb thickness 85976-001lf mini power ra insert- 2 position, row a 3,8 mm 2,6 mm 85976-002lf mini power ra insert- 2 position, row b 3,8 mm 2,4 mm housings housings inserts inserts pcb pattern p20, see chapter pcb layouts hybrid connectors ra = right angle,   str = straight,  stb = solder-to-board,  pf = press-?t 8 4 4 12.44 11.3 2.5 11.95 9.5 10 4 4 a 2.8 8.8 110 110 0.6 c 3.8 ? 1 ? 0.5 a b 11.2 3.5 4.25 1 ? 3.3 ? 3 ? 2.6 ? 2.1

 162 www.fci.com/metral metral ?   hybrid connectors header, straight,   din standard, coax    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 technical data  physical     housing material: glass ?lled lcp     flammability rating: ul 94 v-0     insert material shell copper zinc 39 pb 2     spring :  beryllium copper     insulator: ptfe te?on     clip: berylliumcopper     performance level telcordia co  electrical (see table below)  mechanical performance       insertion force, 0.9 n       extraction force 0.9 n   packaging     standard boxes/bags  processing information     applicable process: assemble to board  reference data     application speci?cation ta-0941  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications electrical electrical characteristic impedance 50   75   working frequency 0 - 10 ghz 0 - 1,5 ghz re?ection coef?cient max.0,05 up to 1 ghz;  max. 0,01 up to 10 ghz max.0,01 up to 1,5 ghz peak voltage 750 v eff. 750 v eff. operating voltage 250 v eff. 250 v eff. insulation resistance 1 x 10 3  m   initially, 1 x 10 3  m   initially, temperature range -65 0 c to +165 0 c -65 0 c to +165 0 c mating data  right angle, solder to board, page 165    housing, partnumber  89092-101lf     insert, partnumber   93904-001lf  right angle, press-?t, page 165    housing, partnumber  89082-101lf     insert, partnumber   72096-101lf hybrid connectors

 163 www.fci.com/metral header, straight,   din standard, coax product partnumbers partnumber description impedance length pcb thickness 70200-005lf receptacle/receptacle coax coupler 50   28,4 mm 4,8 mm 70212-005lf receptacle/receptacle coax coupler 75   28,3 mm 4,8 mm coax inserts coax inserts partnumber description 70290-001lf header str-narrow body 88911-101lf header str-wide body housings wide body housing narrow body housing pcb pattern p9, see chapter pcb layouts hybrid connectors ra = right angle,   str = straight,  stb = solder-to-board,  pf = press-?t 3 4.4 11.5 15.8 ? 4.8 13.6 1.7 5 12 11.95 17 0.98 ?4.15 ?5.25 1.15 9.60 a b 9.60 5.5 5.9 1.15 ?5.25 ?4.15 ?3 ?4.8 11.95 15.90 3 11.5 13.8 4.4 12.4 5.0 12.0

 164 www.fci.com/metral metral ?   hybrid connectors receptacle, right angle,   din standard, coax    features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 technical data  physical     housing material: glass ?lled lcp     flammability rating: ul 94 v-0     insert material shell copper zinc 39 pb 2     spring :  beryllium copper     insulator: ptfe te?on     clip: berylliumcopper     performance level telcordia co  electrical (see table below)  mechanical performance       insertion force, 0.9 n       extraction force 0.9 n   packaging     standard boxes/bags  processing information     applicable process: wave/ir / vapor phase / press-?t  reference data     application speci?cation ta-0941  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  hybrid din standard receptacle, coax, page 163    housing, partnumber  88911-101lf     coupler, partnumber   70200-001lf typical applications electrical electrical characteristic impedance 50   75   working frequency 0 - 10 ghz 0 - 1,5 ghz re?ection coef?cient max.0,05 up to 1 ghz;  max. 0,01 up to 10 ghz max.0,01 up to 1,5 ghz peak voltage 750 v eff. 750 v eff. operating voltage 250 v eff. 250 v eff. insulation resistance 1 x 10 3  m   initially, 1 x 10 3  m   initially, temperature range -65 0 c to +165 0 c -65 0 c to +165 0 c hybrid connectors

 165 www.fci.com/metral receptacle, right angle,   din standard, coax product partnumbers partnumber description impedance 93904-001lf header coax insert str stb 50   93903-001lf header coax insert str stb 75   72096-101lf header coax insert str pf 50   coax inserts coax inserts partnumber description 89092-101lf receptacle housing str housings housings pcb pattern p10, see chapter pcb layouts hybrid connectors ra = right angle,   str = straight,  stb = solder-to-board,  pf = press-?t 17.23 4.75 2.5 ? 4.0 3.2 0.7 5.7 5.5 ? 4.76 ? 5.25 0.3 ? 0.6 ? 5.08 ? 0.8 b 3 a 6.8 8.64 4.32 4.29 17.65 9.3 2.52 2.5 4.8 5 6.5 4.32 4.75 5.25 5

 166 www.fci.com/metral metral ?   hybrid connectors header, mini coax     technical data  physical     housing material: glass ?lled lcp     flammability rating: ul 94 v-0     insert material shell copper zinc 39 pb 2     spring :  beryllium copper     insulator: ptfe te?on     clip: berylliumcopper     performance level telcordia co  electrical (see table below)  mechanical performance       insertion force, 0.9 n       extraction force 0.9 n   packaging     standard boxes/bags  processing information     applicable process: wave/ir / vapor phase / press-?t  reference data     application speci?cation ta-0941  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications electrical electrical characteristic impedance 50   75   working frequency 0 - 10 ghz 0 - 1,5 ghz re?ection coef?cient max.0,05 up to 1 ghz;  max. 0,01 up to 10 ghz max.0,01 up to 1,5 ghz peak voltage 750 v eff. 750 v eff. operating voltage 250 v eff. 250 v eff. insulation resistance 1 x 10 3  m   initially, 1 x 10 3  m   initially, temperature range -65 0 c to +165 0 c -65 0 c to +165 0 c mating data  right angle, page 169    housing, partnumber  70244-102lf     insert, partnumber   70239-001lf features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 hybrid connectors

 167 www.fci.com/metral header, mini coax  product partnumbers partnumber description 88913-101lf 6 position str header-wide body-stb 88913-111lf 6 position str header-wide body-pf 70243-101lf 6 position str header-narrow body-stb 70243-111lf 6 position str header-narrow body-pf partnumber description 88982-102lf 6 position ra header-press peg partnumber description length pcb thickness 88980-002lf mini coax str insert- stb - 1,6 mm 88978-001lf mini coax str insert- pf - - 88971-003lf mini coax str plug/plug coupler 17,40 mm 1,6 mm partnumber description tail length pcb thickness 88983-001lf mini coax ra insert- stb 2,80 mm 1,6 mm housings straight housings straight housings right angle housings right angle inserts straight inserts  straight inserts right angle inserts right angle pcb pattern p12, see chapter pcb layouts hybrid connectors ra = right angle,   str = straight,  stb = solder-to-board,  pf = press-?t 4 2.4 0.8 15.8 4 8 11.95 13.6 1.7 3 4 12 10 17.1 0.98 8 4 11.5 13.8 12.4 3 12 4 11.95 15.9 3.5 3.3 0.3 ? 2.6 ? 2.2 0.8 b 1.85 7.8 a ? 0.5 3 2 3 2 0.48 3.5 0.3 3.3 3.15 1.36 1.45 ? 2.65 b 7.8 3.5 2 1 1 2 ? 2.6 ? 2.2 a 5 b 1.85 ? 2.6 ? 2.17 ? 2.6 3.5 3.3 0.3 110 110 3.4 2.5 4 b 1 2 ? 0.5 ? 0.3 ? 2.6 3.3 22.4 7.9 ? 3.3 a 1 4 3 0.6

 168 www.fci.com/metral metral ?   hybrid connectors receptacle, mini coax     technical data  physical     housing material: glass ?lled lcp     flammability rating: ul 94 v-0     insert material shell copper zinc 39 pb 2     spring :  beryllium copper     insulator: ptfe te?on     clip: berylliumcopper     performance level telcordia co  electrical (see table below)  mechanical performance       insertion force, 0.9 n       extraction force 0.9 n   packaging     standard boxes/bags  processing information     applicable process: wave/ir / vapor phase  reference data     application speci?cation ta-0941  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  straight, page 167    housing, partnumber  88913-111lf     insert, partnumber   88978-001lf  right angle, page 167    housing, partnumber  88982-102lf     insert, partnumber   89030-001lf typical applications electrical electrical characteristic impedance 50   75   working frequency 0 - 10 ghz 0 - 1,5 ghz re?ection coef?cient max.0,05 up to 1 ghz;  max. 0,01 up to 10 ghz max.0,01 up to 1,5 ghz peak voltage 750 v eff. 750 v eff. operating voltage 250 v eff. 250 v eff. insulation resistance 1 x 10 3  m   initially, 1 x 10 3  m   initially, temperature range -65 0 c to +165 0 c -65 0 c to +165 0 c features   in accordance with iec 60917 and iec 61076-4-104   (futurebus+)   insert according to din 41626   insert quality tested according to mil-std-202    and bs 9525 f0011 hybrid connectors

 169 www.fci.com/metral receptacle, mini coax product partnumbers partnumber description 70244-102lf 6 position ra housing partnumber description type pcb thickness 70239-001lf mini coax ra insert- 2 position stb 1,6 mm housings housings inserts inserts pcb pattern p12, see chapter pcb layouts hybrid connectors ra = right angle,   str = straight,  stb = solder-to-board,  pf = press-?t 8 4 4 12.44 11.3 2.5 11.95 9.5 10 4 4 a 2.8 8.8 110 110 3.4 0.6 2.5 4 8.5 a 19 11.2 4.25 3.5 4 ? 2.6 ? 3.3 b
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 171 www.fci.com/metral metral ?  cable connectors  metral ?   cable connectors     cable connectors, signal     cable connectors, shielded    cable connectors

 172 www.fci.com/metral metral ?   cable connectors cable connectors, 4 row, signal    features   interface compatible with iec 61076-4-104  backpanel connectors   next generation design offers easy and fast cable assembly   four row versions provide 24 or 48 dual beam contacts   insulation displacement design offers quick   termination without the need to strip conductors   active backshell latches securely connect assembled cable     connectors to standard metral? headers   different latch designs are available to satisfy   ergonomic and mechanical requirements   end-stackable cable connectors enable adjacent connectors     to plug to headers without loss of positions   application tooling supported by fci technical data  physical     spacing: 2,00 mm x 2,00 mm     contact material: phosphor bronze     contact plating: gold over nickel on mating face;      pure tin over nickel in termination area     housing material: glass ?lled 612 polyamide ul 94-v0     performance level: telcordia co  electrical       current rating: 1.0a per contact       withstanding voltage: 1000 vdc       insulation resistance: >1000 mega ohms after       environmental exposure  mechanical performance       mating force: .2 newtons per contact;      173 www.fci.com/metral product partnumbers cable connectors, 4 row, signal base part number performance 1 lf 72476  = 1 module, 4 x 6   pos. 72477  = 2 module, 4 x 12 pos. 1  = standard ?nger latch       for easiest actuation 2  = short ?nger latch        for extra large cable 1  = 26 to 24 awg size 2  = 30 to 28 awg size lf  = lead free latch style (y) wire/conductor style (x) 1  = telcordia co 72476 - 1yx1lf 72477 - 1yx1lf 1 module 72476-1yx1lf 2 module 72477-1yx1lf standard latch  = for cable up to 6.00mm diameter short latch        = for cable up to 9.00mm diameter cable connectors access to latch finger latch finger and easiest  for cable tie below standard latch finger latch finger and larger  cable size capacity for cable tie above short latch finger 13. 9 12.0 45.0 access to latch finger latch finger and easiest  for cable tie below standard latch finger latch finger and larger  cable size capacity for cable tie above short latch finger 45.0 24. 0 13.9

 174 www.fci.com/metral metral ?   cable connectors cable connectors, 5 row, signal    features   interface compatible with iec 61076-4-104  backpanel connectors   next generation design offers easy and fast cable assembly   five row versions provide 30 or 60 dual beam contacts   insulation displacement design offers quick   termination without the need to strip conductors   active backshell latches securely connect assembled cable     connectors to standard metral? headers   different latch designs are available to satisfy   ergonomic and mechanical requirements   end-stackable cable connectors enable adjacent connectors     to plug to headers without loss of positions   application tooling supported by fci technical data  physical     spacing: 2,00 mm x 2,00 mm     contact material: phosphor bronze     contact plating: gold over nickel on mating face;      pure tin over nickel in termination area     housing material: glass ?lled 612 polyamide ul 94-v0     performance level: telcordia co  electrical       current rating: 1.0a per contact       withstanding voltage: 1000 vdc       insulation resistance: >1000 mega ohms after       environmental exposure  mechanical performance       mating force: .2 newtons per contact;      175 www.fci.com/metral product cable connectors, 5 row, signal 1 module 72478-1yx1lf 2 module 72479-1yx1lf standard latch  = for cable up to 6.00mm diameter short latch        = for cable up to 9.00mm diameter partnumbers base part number performance 1 lf 72478  = 1 module, 5 x 6   pos. 72479  = 2 module, 5 x 12 pos. 1  = standard ?nger latch       for easiest actuation 2  = short ?nger latch        for extra large cable 1  = 26 to 24 awg size 2  = 30 to 28 awg size lf  = lead free latch style (y) wire/conductor style (x) 1  = telcordia co 72478 - 1yx1lf 72479 - 1yx1lf cable connectors access to latch finger latch finger and easiest  for cable tie below standard latch finger latch finger and larger  cable size capacity for cable tie above short latch finger 45.0 16. 9 12.0 access to latch finger latch finger and easiest  for cable tie below standard latch finger latch finger and larger  cable size capacity for cable tie above short latch finger 45.0 24.0 16. 9

 176 www.fci.com/metral metral ?   cable connectors cable connectors, shielded    features   contact type  signal - shielded     number of contacts (per row)  24     number of contacts (total)  72     number of rows  3     orientation  straight     product type  receptacle     termination style  idc - crimp     mating half  10022805-201lf     quantity  96     dimensional       size (wire)  awg 26 technical data  physical     contact material: phosphor bronze     plating  telecom class gold           plating (contact area)  2 m (79 in.) gold        plating speci?cation (tail area)  telecom class gold     housing material: glass - filled thermoplastic polyester     performance level: telcordia co  electrical       current rating: 1.0a per contact       withstanding voltage: 1000 rms       insulation resistance: >1000 mega ohms after       environmental exposure  mechanical performance       insertion force (max per contact)  1.1n max. per contact        withdrawal force  0.15n min. per contact        retention force  5n       durability: 100 cycles (telcordia)       temperature: -55c to +105 c  environmental     meets telcordia central of?ce and iec class 1     requirements. additional platings are also available     to meet uncontrolled environmental requirements;     consult product drawings and product speci?cations     for the cable connectors and mating headers.  packaging     bags  reference data     literature  950511-001     product speci?cation: gs-12-308     packaging speci?cation: gs-14-008  application equipment     for application equipment, check out the application      equipment table on page 217-223 mating data  mating part, page 200     mating half  10022805-101lf  cable connectors

 177 www.fci.com/metral product partnumbers cable connectors, shielded = 72 position idc cable connector 10013881 - 231lf cable connectors 7 55 44.9 27.2
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 179 www.fci.com/metral metral ?   accessories  metral ?   accessories     coding keys     guide pin     ramping module     shorting clip     end wall     hybrid housing accessories

 180 www.fci.com/metral metral ?   accessories coding keys    features    designed in accordance with iec 61076-4-104    user friendly system, easy application.    no additional space required.    provides in?nite number of coding    possibilities for board to board connection.    extended keys for early engagement (for 5 row only).    standard coding, codes all metral    connectors when mating length is not exceeding 6,5 mm.    extended keys codes from 5 up to 8 mm mating length. technical data  physical     material: glass - filled thermoplastic polyester  mechanical performance       temperature: -55  0 c to +125  0 c  environmental     rohs information, this product is compatible      according to the european union directive 2002/95/iec  packaging     100 parts, min. order quantity 100 parts typical applications accessories

 181 www.fci.com/metral partnumbers coding keys 6,3 8,3 8,3 6,3 receptacle coding receptacle coding iec standardized mating pair full full left middle right iec standardized extended extended header coding header coding full header key 90837-102lf green up to 6,5 mm pin length up to 6,5 mm pin length up to 8,0 mm pin length up to 8,0 mm pin length full receptacle key 91210-101lf green left receptacle key 91290-102lf pink middle receptacle key 91290-103lf brown right receptacle key 91290-101lf blue middle receptacle key 85814-103lf brown right header key 91289-102lf pink middle header key 91289-103lf brown left header key 91289-101lf blue middle header key 85813-103lf brown note:  blue marked part numbers are product selector parts full header key 85811-101lf green left receptacle key 85814-102lf pink right receptacle key 85814-101lf blue right header key 85813-102lf pink left header key 85813-101lf blue full receptacle key 85812-101lf green accessories

 182 www.fci.com/metral metral ?   accessories cable connector coding keys    features    designed in accordance with iec 61076-4-104    user friendly system, easy application.    no additional space required.    applicable for 4 and 5 row cable connectors.    provides 18 coding possibilities for     cable to board connections. technical data  physical     material: glass - filled polyamide  mechanical performance       temperature: -55  0 c to +125  0 c  environmental     rohs information, this product is compatible      according to the european union directive 2002/95/iec  packaging     100 parts, packed by bags  reference data     application speci?cations:  gs-20-002 (4 row)       gs-20-003 (5 row) typical applications accessories female coding male coding

 183 www.fci.com/metral accessories product cable connector coding keys partnumbers yyyy key number 0011 1 0021 2 0031 3 0041 4 0051 5 0061 6 0071 7 0081 8 0091 9 0101 10 0111 11 0121 12 0131 13 0141 14 0151 15 0161 16 0171 17 0181 18 base part number lf 72388  = coding key cable connector lf  = lead free con?guration 72388 - yyyylf 10.6 3.8 1.5

 184 www.fci.com/metral metral ?   accessories guide pin    features    early capture of daughter card.    stackable end-to-end without loss of position.    stackable with other metral function modules      (e.g. signal, power, coax).    front and/or rear guiding.    plug polarization by design. technical data  physical     guide pin material: stainless steel  environmental     rohs information, this product is compatible      according to the european union directive 2002/95/iec  packaging     100 parts, min. order quantity 100 parts  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  mating part, page .     receptacle housing: part no 70292-101lf,     page 157      header housing,    narrow body:   part no 70290-101lf,      page 155      wide body:   part no 88911-101lf,      page 155  accessories

 185 www.fci.com/metral product partnumbers guide pin single guide pin double guide pin guide pin type guide pin  length part number guide pin required header  housing required receptacle  housing single sided short 20,0 mm 70295-001lf (1x) 70290-101lf (1x) 70292-101lf long 31,0 mm 70295-002lf (1x) 70290-101lf (1x) 70292-101lf double sided short 20,0 mm 70295-003lf (2x) 70290-101lf (2x) 70292-101lf long 31,0 mm 70295-004lf (2x) 70290-101lf (2x) 70292-101lf guide pin type guide pin  length part number guide pin required header  housing required receptacle  housing single sided short 20,0 mm 70295-001lf (1x) 88911-101lf (1x) 70292-101lf long 31,0 mm 70295-002lf (1x) 88911-101lf (1x) 70292-101lf double sided short 20,0 mm 70295-003lf (2x) 88911-101lf (2x) 70292-101lf long 31,0 mm 70295-004lf (2x) 88911-101lf (2x) 70292-101lf narrow body header housing wide body header housing note:  housings not supplied with guide pins           for detais on housings see section hybrid headers and receptacles pcb pattern p9, see chapter pcb layouts accessories 15.9 20.02 31 l2 31 20.02 l1 20.02 31 15.9 d

 186 www.fci.com/metral    board-to-board keying system features   daughter card keying   provides 20 keying combinations   modular design guarantees ?exibility   stackable end-to-end without loss of position   engagement before 8.25 mm pins   precedes card latch engagement   receptacle available as 20 unique molded parts technical data  physical     keying pin material: stainless steel     housing material: glass ?lled lcp,ul94v-0  environmental     operating temperature -55?c to +105c?     rohs information, this product is compatible      according to the european union directive 2002/95/iec  packaging     receptacle housing: 50 housing/bag     keying pins with screws: 300 pins/bag  processing information     wave, ir vapor phase  typical applications mating data  shroud, wide body 6 position, page 167     part number 88913-101lf metral ?   accessories accessories

 187 www.fci.com/metral product board-to-board keying system partnumbers pin con?guration pcb thickness 011 2,31 - 3,10 mm 012 3,10 - 3,89 mm 013 3,89 - 4,67 mm pin con?guration base part number lf keying pin keying pin receptacle  keying module with press peg receptacle keying module with press peg lf  = lead free pin con?guration 88914 - 0yylf 88916 - 2yylf 201 211 202 212 203 213 204 214 205 215 206 216 207 217 208 218 209 219 210 220 = denotes plugged position accessories 15.8 11.95 27.1 17.1 11.95 8 4 4 9.5 5.88 23 11.3 5.20

 188 www.fci.com/metral metral ?   accessories ramping module    features   provides initial vertical alignment on daughter card   symmetrical application; 2 required per slot    utilizes 6 mm of slot space   provides end-caps for backplane header slots   used independently of cabinet hardware design technical data  physical     ramping module material, glass-?lled nylon,      color natural , ul94 v-0.  mechanical performance       temperature: -55c to +105 c  environmental     rohs information, this product is compatible      according to the european union directive 2002/95/iec  packaging           bag of 500 pieces mating data  used in combination with header     4 row header straight, solder-to-board,   page 25       1 mod, part number 88951-101lf       2 mod, part number 88952-101lf       4 mod, part number 88953-101lf       8 mod, part number 88954-101lf     4 row header straight, press-?t,    page 27       1 mod, part number 70232-116lf       2 mod, part number 70233-116lf       4 mod, part number 70234-116lf       8 mod, part number 70235-116lf typical applications accessories

 189 www.fci.com/metral product ramping module partnumbers yyy ramp height (dim. a) ramp height  (dim. b) 011 25,30 20,36 012 33,15 28,06 base part number lf 88910  = ramping module lf  = lead free con?guration 88910 - yyylf pcb pattern p19, see chapter pcb layouts accessories 5.64 1.54 a b 8.84 15.8 5.08 2.5 5.95

 190 www.fci.com/metral    metral ?   accessories technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance       insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     applicable process: press-?t  reference data     ?le no. gs-12-180     application speci?cation: bus-20-073  application equipment     for application equipment, check out the application      equipment table on page 217-223 shorting clip header, 4 row, signal, straight, press-?t, wide body features   shorts any adjacent pin pair in row a of the header    signal pins mate before shorting clips break   in accordance with iec 60917 and    iec 61076-4-104 (futurebus+)   eye of the needle press-?t contact typical applications mating data  receptacle, right angle,  press-?t, page 35     1 mod C part number 88945-102lf     2 mod C part number 88946-102lf     4 mod C part number 88947-102lf     8 mod C part number 88948-102lf  receptacle, right angle, solder-to-board, page 33       1 mod C part numbers 89035-101lf       2 mod C part numbers 89036-101lf       4 mod C part numbers 89037-101lf       8 mod - part numbers 89038-101lf  receptacle, right angle, pin-in-paste, page 37       1 mod C part numbers 52048-101lf accessories

 191 www.fci.com/metral note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only shorting clip header, 4 row, signal, straight, press-?t, wide body product partnumbers yyy modules no. of positions mating length a tail lengthb shorting clip at on request only 1 4 x  6 5,75 mm 4,30 mm all row a pins 003 2 4 x 12 5,75 mm 4,30 mm all row a pins 004 3 4 x 24 5,75 mm 4,30 mm all row a pins 005 4 4 x 48 5,75 mm 4,30 mm all row a pins base part number performance lf 72013  = 4 row header, straight,   wide body, including  shorting clips lf  = lead free pin con?guration 1  = telcordia co 72013 - 1yyylf b a row a pcb pattern p6, see chapter pcb layouts accessories 6 2 22 2.3 11.5 2 15.8 23.98 17 11 3.5 a b 0.5 a b c d 1 24

 192 www.fci.com/metral    shorting clip header, 5 row, signal, straight, press-?t, wide body features   shorts any adjacent pin pair in row a of the header    signal pins mate before shorting clips break   in accordance with iec 60917 and    iec 61076-4-104 (futurebus+)   eye of the needle press-?t contact technical data  physical     spacing: 2,00 mm x 2,00 mm     housing: glass-?lled lcp, colour natural     ?ammability rating: ul 94 v-0     pin material: phosphor bronze     performance level: telcordia co  electrical       current rating: 1 a       insulation resistance: 5x10 3  m   initially,    1x10 3  m   after tests       withstanding voltage: 1000 v rms (sea level)  mechanical performance     insertion force: 0,45 n  max. per individual signal contact (mating)       withdrawal force: 0,15 n  max. per individual signal contact (unmating)       press-?t contact insertion: 65 n  max. per pin       press-?t pin withdrawal: 15 n  min. per pin       recommended hole diameter: 0,65-0,80 mm  environmental     operating temperature range:  -55?c to +125?c       rohs information, this product is compatible      according to the european union directive    2002/95/iec  packaging     standard: tubes  processing information     press ?t  reference data     ?le no. gs-12-180     application speci?cation: bus-20-073  application equipment     for application equipment, check out the application      equipment table on page 217-223 typical applications mating data  receptacle, right angle, press-?t, pag 45     1 mod C part number 89047     2 mod C part number 89093     4 mod C part number 89094     8 mod C part number 89095  receptacle, right angle, solder-to-board, page 43       1 mod C part numbers 85863       2 mod C part numbers 85864       4 mod C part numbers 85865       8 mod - part numbers 85866 metral ?   accessories accessories

 193 www.fci.com/metral product shorting clip header, 5 row, signal, straight, press-?t, wide body b a row a note:  for other special patterns or loadings, please check drawings, all other con?gurations on request only partnumbers yyy modules no. of positions mating length a tail lengthb shorting clip at 003 1 5 x  6 5,75 mm 4,30 mm all row a pins on request only 2 5 x 12 5,75 mm 4,30 mm all row a pins on request only 3 5 x 24 5,75 mm 4,30 mm all row a pins on request only 4 5 x 48 5,75 mm 4,30 mm all row a pins base part number performance lf 72015  = 5 row header, straight,   wide body, including  shorting clips lf  = lead free pin con?guration 1  = telcordia co 72015 - 1yyylf pcb pattern p7, see chapter pcb layouts accessories 17 3.50 b a 0.5 11 17.8 2.0 23.98 2 22 2 8 1 2.3 13.5 d c b a e 24

 194 www.fci.com/metral    end wall features   end wall can be used on either side of the header   latch feature to prevent mismatch   protection feature   match with 4 row and 5 row shroud technical data  physical     housing: 30% glass-?lled ?ame retardant accessory,      color natural, ?ammability rating: ul 94 v-0     the housing withstand exposure to 260?c peak      temperature for 15 seconds in a wave solder      application with 1.5mm minimum pcb.  environmental     rohs information, this product is compatible      according to the european union directive 2002/95/iec  reference data     product speci?cation gs-12-199 typical applications mating data  4 row     shroud,  part number 70203-xxxlf,      page 83     hybrid header housing,      part number 88911-xxxlf,        page 155     part number 88913-xxxlf,           page 159       5 row       shroud, part number 89055-xxxlf,      page 85        header, part number 89006-116lf (1 mod),      89007-116lf (2 mod), 89008-116lf (4 mod)      and 89009-116lf (8 mod),           page 41  metral ?   accessories accessories

 195 www.fci.com/metral product end wall partnumbers yyy description 002 4 row shroud & hybrid housing 011 5 row shroud & header base part number lf 73996  = end wall lf  = lead free con?guration 73996 - yyylf end wall accessories 17.5 1.25 11.95 17 12.63 2.65 19.4 1.25 11.88 0.8 73996-002 73996-011 ( 4 row application ) ( 5 row application )

 196 www.fci.com/metral    hybrid housing features   create stand off of 3,5 mm   can be used for din standard power, coax and guide pin technical data  physical     housing: glass-?lled lcp, color natural      ?ammability rating: ul 94 v-0     temperature withstanding till 260c for 60 seconds  environmental     rohs information, this product is compatible      according to the european union directive 2002/95/iec    processing information     infra-red or vapor phase re?ow oven  recommended hole diameter   typical applications mating data  guide pin, page 185     part number 70295-00xlf    screw to board high power insert, page 155       part number 91570-001lf  plug / plug high power coupler, page 155       part number 70201-001lf  receptacle / receptacle coax coupler, page 163       part number 70200-001lf metral ?   accessories 4 row hybrid header housing in combination with hole diameter  (unplated) guide pin 3,25 mm +/-0,10 mm screw to board high power insert 3,25 mm +/-0,10 mm plug / plug high power coupler 6,00 mm    +0,10 mm receptacle / receptacle coax coupler 6,00 mm    +0,10 mm accessories

 197 www.fci.com/metral product hybrid housing partnumbers base part number lf 63735  = 4 row hybrid header housing 101  lf  = lead free con?guration 63735 - 101lf pcb pattern p25, see chapter pcb layouts accessories 15.8 6.7 3.5 1.7 5 12 11.95 2.5 0.97 10
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 199 www.fci.com/metral metral ?   application specific  metral ?   application specific     mono blocks     customized designs    application specific

 200 www.fci.com/metral metral ?   application specific the products shown give an impression of the capabilities within the metral ?  core family  8 module signal & 2 module power contact assembly with ?xed modules signal header right angle including latch and guiding shielded header 72 position (3 x 24 pos.) solder-to-board note:  all con?gurations are customer speci?c,            new con?gurations on request only,            please contact your local sales representative. mating part,  cable connector shielded  part number 10013381-231lf, page 177 partnumber    hm1b61ldp258h6plf partnumber    10022805-101lf application specific

 201 www.fci.com/metral the products shown give an impression of the capabilities within the metral ?  core family  monoblocks,  various headers and receptacles e1-t1 connectors,  2mb field i/o connector system note:  all con?gurations are customer speci?c,            new con?gurations on request only,            please contact your local sales representative.   2 mb - fieldio - coax:  part number: 10001783-001lf    2 mb - fieldio - stp:  part number: 10007370-001lf   field application tooling:  bpy 506   product speci?cation:  gs-12-219   application speci?cation:  gs-20-032 application specific

 202 www.fci.com/metral

 203 www.fci.com/metral metral ?   technical specification  metral ?   technical specification     future bus     ipci bus     performance speci?cations     electrical speci?cations     process speci?cations    technical specification future bus

 204 www.fci.com/metral technical specification metral ?    futurebus versus hard metric futurebus   metral ?  core   metral ?  high speed hard metric   millipacs   airmax technical specification

 205 www.fci.com/metral metral ?    ipci bus technical specification uni i/o 64 bit system slot uni i/o 64 bit slot 1 uni i/o 64 bit slot 2 uni i/o 64 bit slot 3 pci backplane fci electronics  metral ?  connector system was chosen as the interconnection system for the ipci (industrial peripheral computer interface)    the following are typical 3su and 6su board con?gurations daughter board receptacle right-angle   solder-to-board   5 x 48 positions  85866-xxxlf   press-fit   5 x 48 positions  89055-xxxlf backpanel header straight   press-fit   5 x 48 positions  89009-xxxlf technical specification

 206 www.fci.com/metral technical specification electrical characteristics   general     although some of these parameters can be obtained from tabulated measured data, they are typically     obtained from tabulated measured data, they are typically obtained from ?nite element or boundary     element modeling type programs which model portions of the connector as separate transmission     line sections. the resulting r, l, and c matrices are converted to spice parameters for each     transmission line section. these parameters basically de?ne lumped element approximations to     each transmission line section. the metral? connector can be represented by three such     transmission line sections; one for the leaded section, one for the internal block section, and one for     the header section.     the metral? connector has been modeled by fci electronics, ind. using quantic laboratories     two dimensional boundary element modeling program called green?eld ?.     fci electronics has a number of spice models available.     metral?   4 row   7 : 1   and   2 : 1   signal/ground ratio     metral?   5 row   2 : 1   and   4 : 1   signal/ground ratio     metral?   5 row   row c grounded     of course if needed, a speci?c spice model can be generated ( ask for details)     summary     metral? electrical data standard      all data :        with 2 : 1 signal to ground ratio         measurement system 50 ohm impedance      capacitance        1 - 1,25 pf max.     (1 mhz)    (location dependent)       (mated connector)      inductance        500 ps risetime      12 - 18 nh        1000 ps risetime     15 - 24 nh         (location dependent)      propagation delay      143 - 214 ps         (24 ps. row to skew)      crosstalk        (single line driven)        500 ps risetime      6,0 % max. near end        1000 ps risetime     3,5 % max. near end      impedance        1000 ps risetime     56 - 71 ohm         (location dependent)      contact resistance        signal         25 - 45 m ohm     power     8 m ohm      insulation resistance      > 5000 m ohm technical specification

 207 www.fci.com/metral electrical characteristics technical specification   general     current carrying capacity.     the current carrying capacity of a connector is that current which elevates the contact temperature      to a speci?ed value. it is a function of many variables including interconnection wiring (open wires      and/or printed wiring), gauge and/or cross sections of wiring, board thicknesses, current in adjacent        contacts, ambient temperature, and air ?ow.     since actual application details may differ from these experimental conditions, the following results     are provided only as an approximate guide for the current carrying capacity of the metral? modular     system. current carrying capacity was measured for 10c and 30c rise above ambient.      the results are shown in fig. 1.      the curves show cluster number (number of current carrying contacts surrounding the measured      contact, including the measured contact) versus contact current.     the curves will asymptotically approach constant current at large clusters, but are approximately     linear on the log-log scale over a cluster range of 1 to 25 in all cases.     spice parameters .     some users might prefer to use spice parameter representations of the connector to do their own     network simulation response studies. these are r,l, and c parameters placed in spice parameter     formats to be used by a spice program. 1 0,3 0,4 0,5 0,6 0,8 1,0 1,5 2,0 2,5 3,0 4,0 5,0 6,0 8,0 10,3 1,5 2 3 4 5 6 8 10 15 20 30 40 50 60 70 80 , 30 ? c 10 ? c 10 ? c 30 ? c 4x2 power modules 4x6 signal modules number of contacts in cluster  n current per contact  (a) fig. 1  current carrying capacity per contact for 10 ? c and 30 ? c temperature rise technical specification

 208 www.fci.com/metral pcb layouts and hole speci?cations hole speci?cations   hole h1   s$rillsize  mm     s$rilledholetolerance  tomm     s#opperplating  mmmin     s4in
leadplating  tomm     s&inishedholesize  tomm     s2ecommendedlandsize    mm   hole h2    s5nplated  
mm     s0latedfor%%receptacleonly	       drill size      2,10 mm       copper plating      0,025 to 0,050 mm       tin-lead plating      0,005 to 0,015 mm       finished hole size     1,05 to 2,05 mm   hole h3    s5nplated  
mm   hole h4    s5nplated
whenusedwithguidepin   mm     s0lated
whenusedwithstraightscrew
to
board       high-power plug insert;   usepadmmminindia  mm     s0lated
forpress
ltpowerinsert      $rillsize  mm       copper plating      0,04 mm min.       tin-lead plating      0,005 to 0,015 mm       finished hole size     3,00 +0,04/-0,06 mm   hole h5    s5nplated  
mm   hole h6    s0lated     s7henusedwithright
anglesolder
to
board       pass-through high-power receptacle insert,      usecommonpadtotieallsixholestogether  mm     s7henusedwithright
anglesolder
to
board            coax plug insert, surround each hole       withpadmmindia   mm   hole h7    s5nplated  
mm   hole h8    s0lated  
mm     s2ecommendedlandsize    mmmax   hole h9    s5nplated  mm pcb layouts

 209 www.fci.com/metral pcb layouts and hole speci?cations pcb patterns pcb layouts and hole speci?cations family pcb pattern applicable to  connector type pcb recommended layout signal & power signal & power signal & power receptacle / header wide body / narrow body 4 row right angle press-?t / solder-to-board / pin-in-paste   (check p13 for pin-in-paste plating lay-out) receptacle / header wide body / narrow body 5 row right angle press-?t / solder-to-board / pin-in-paste   (check p14 for pin-in-paste plating lay-out) receptacle / header narrow body 4 row straight solder-to-board  p1 p2 p3 2,00 2,00 1,00 4,00 12,00 4,00 6,00 3,00 h1 for press-fit h8 for s.t.b. h2 h3 2,00 2,00 2,00 1,00 4,00 12,00 4,00 8,00 3,00 h1 for press-fit h8 for s.t.b. h2 h3 this row for ee female connector only 2,00 2,00 10,00 6,00 14,00 required for 4x6, 4x12, 4x24, 4x48 pos. req'd for 4x6 req'd for 4x12 req'd for 4x24 req'd for 4x48 12,00 h8 h3 pcb layouts

 210 www.fci.com/metral pcb patterns family pcb pattern applicable to  connector type pcb recommended layout p4 p5 p6 pcb layouts and hole speci?cations 2,00 6,00 14,00 h1 for press-fit h8 for s.t.b. 2,00 2,00 10,00 6,00 16,00 required for 4x6, 4x12, 4x24, 4x48 pos. req'd for 4x6 req'd for 4x12 req'd for 4x24 req'd for 4x48 12,00 h8 h3 2,00 6,00 16,00 h1 for press-fit h8 for s.t.b. receptacle / header narrow body 4 row straight press ?t  receptacle / header wide body 4 row straight solder to board  receptacle / header wide body 4 row straight press ?t  signal & power signal & power signal & power pcb layouts

 211 www.fci.com/metral pcb patterns family pcb pattern applicable to  connector type pcb recommended layout p7 p8 p9 p10 pcb layouts and hole speci?cations pcb layouts and hole speci?cations 2,00 8,00 18,00 h1 for press-fit h8 for s.t.b. 6,00 2,00 1,00 4,00 12,00 4,00 4,00 3,00 h6 h2 h3 14,00 for narrow body 5,00 10,00 4,00 5,00 14,00 for narrow body 16,00 for wide body 12,00 h8 h4 guide pin h4 power press-fit h4 power screw-to-board h5 coax/power coupler needed for  centerplane application only 4,60 2,50 2,50 1,00 4,00 12,00 5,00 4,00 3,00 h2 h3 for din power no central hole h6 for s.t.b. din high power receptacle hybrid receptacle / header wide body 5 row straight press ?t  din high power header din standard coax header guide pin   din high power straight receptacle din standard right angle receptacle   signal & power hybrid & accessories hybrid pcb layouts

 212 www.fci.com/metral pcb patterns family pcb pattern applicable to  connector type pcb recommended layout p11 p12 p13 p14 pcb layouts and hole speci?cations 4,00 2,00 1,00 4,00 12,00 6,00 1,00 3,00 h1 for press-fit h8 for s.t.b. h2 h3 straight insert h8 for s.t.b. 5,00 4,00 10,00 4,00 2,00 3,00 14,00 for narrow body 16,00 for wide body 12,00 h3 coupler insert ctw insert h7 needed for  centerplane application only mini coax receptacle  mini power header mini coax header  plating lay-out  receptacle 5 row right angle pin-in-paste plating lay-out  receptacle 4 row right angle pin-in-paste hybrid hybrid signal signal pcb layouts 10 2 0.65 2 0.75 3 4 1 8 4 2.75 1.9 ? 0.65-0.80 ?1.55 1.15 2.1

 213 www.fci.com/metral pcb patterns family pcb pattern applicable to  connector type pcb recommended layout p15 p16 p17 pcb layouts and hole speci?cations pcb layouts and hole speci?cations 2,00 2,00 4,00 8,00 18,00 h1 these holes when using an  ee shroud on opposite side 2,00 2,00 10,00 8,00 18,00 required for 5x6, 5x12, 5x24, 5x48 pos. req'd for 5x6 req'd for 5x12 req'd for 5x24 req'd for 5x48 14,00 h8 h3 2,00 2,00 1,00 4,00 12,00 4,00 5,88 6,00 3,00 h2 h3 this row for ee female connector only receptacle / header wide body 5 row straight press-?t shielded receptacle / header wide body 5 row straight press-?t board-to-board keying receptacle signal & power accessories pcb layouts

 214 www.fci.com/metral pcb patterns family pcb pattern applicable to  connector type pcb recommended layout p18 p19 p20 p21 pcb layouts and hole speci?cations 2,00 2,00 10,00 4,00 3,00 12,00 h3 h7 5,00 4,00 2,00 4,20 4,00 2,00 12,00 6,00 h7 h3 2,00 4,00 12,00 7,00 3,00 h8 h2 h3 board-to-board keying pin ramping module mini power receptacle header wide body 8 row straight press-?t accessories accessories hybrid pcb layouts 2 6.6 14 24.3 2 22 24 ? 0.65 - 0.8

 215 www.fci.com/metral pcb patterns family pcb pattern applicable to  connector type pcb recommended layout p22 p23 p24 p25 pcb layouts and hole speci?cations pcb layouts and hole speci?cations receptacle  wide body 8 row right angle press-?t high power header high power receptacle hybrid housing signal high power high power accessories pcb layouts 23.98 22 12 2 5 3 4 2 14 ? 0.65 - 0.8 ? 2.05 ? 2.05 12.55 16.55 12 5.95 3 3 2 4 1 4 8 11.9 ? 2.05 ? 0.85 8.385 3.5 5.95 11.9 15.37 2 2 4 2 12 2 4 2 2 ? 1.55 ? 2.05 ? 0.85

 216 www.fci.com/metral

 217 www.fci.com/metral metral ?   application equipment  metral ?   application equipment     application tooling for the diverse connector types    application equipment

 218 www.fci.com/metral metral ?   application equipment  family connector  type tooling  description tooling part  number tooling application signal,  power &  electrical  enhanced header straight insertion tooling press block holder - 4 and 5 row - 1 mod press block holder - 4 and 5 row - 2 mod press block holder - 4 and 5 row - 4 mod press block holder - 4 and 5 row - 8 mod board support - 4 and 5 row board support - 4 and 5 row board support - 4 and 5 row board support - 4 and 5 row signal press block - 4 row - 1 mod signal press block - 4 row - 2 mod signal press block - 4 row - 4 mod signal press block - 4 row - 8 mod signal press block - 5 row - 1 mod signal press block - 5 row - 2 mod signal press block - 5 row - 4 mod signal press block - 5 row - 8 mod power press block - 4 row - 1 mod power press block - 4 row - 2 mod power press block - 4 row - 4 mod power press block - 4 row - 8 mod power press block - 5 row - 1 mod power press block - 5 row - 2 mod power press block - 5 row - 4 mod power press block - 5 row - 8 mod    415446-001  415446-002  415446-003  415446-004    415609-001  415609-002  415609-003  415609-004    166934-001  166934-002  166934-003  166934-004    166935-001  166935-002  166935-003  166935-004    416393-001  416393-002  416393-003  416393-004    416394-001  416394-002  416394-003  416394-004       application equipment

 219 www.fci.com/metral metral ?   application equipment  family connector  type tooling  description tooling part  number tooling application signal,  power &  electrical  enhanced header straight removal tool pin out  of backside  removal tool pin out  of matingside self-repair kit multiple pin removal tool -  4 x 6 pos. multiple pin removal tool -  5 x 6 pos. mt-330  194208-001  mt-340  194204-001                   mt-0370-01                 ht-0531  415878-001   ht-0532  415878-002 application equipment

 220 www.fci.com/metral metral ?   application equipment  family connector  type tooling  description tooling part  number tooling application signal,  power &  electrical  enhanced signal,  power electrical  enhanced receptacle right angle shroud shroud insertion tool - 4 and 5 row top tool press bar - 8 mod top tool press bar - 1 mod top tool press bar - 2 mod top tool press bar - 4 mod board support bottom tool - 146.2mm removal tool - 4 and 5 row module blade - 1 mod module blade - 2 mod module blade - 4 mod module blade - 8 mod module press bar module press bar module press bar module press bar insertion tool 4 row press block 2 mod - 4 row press block 4 mod - 4 row press block 8 mod - 4 row insertion tool 5 row press block 2 mod - 5 row press block 4 mod - 5 row press block 8 mod - 5 row removal tool die-cast housing mt-0510  162452-001    162325-001  162325-004  162325-005  162325-007    162383-001          ht-0518  415774-001    413773-001  413776-001  413774-001  413775-001    415783-001  415783-002  415783-004  415783-008  166934  166623-003  166623-002  166623-001      166935  166624-003  166624-002  166624-001       ht-0516 166816-001 application equipment

 221 www.fci.com/metral metral ?   application equipment  family connector  type tooling  description tooling part  number tooling application shielded connectors round cable  connector shielded header & shroud insertion termination tool 4 row insertion termination tool 5 row removal termination tool  4 and 5 row removal termination tool  contacts cover assembly tool  4 and 5 row shielded cover assembly press latch removal insertion press block - 1 mod - 5 row  insertion press block - 2 mod - 5 row  insertion press block - 4 mod - 5 row  insertion press block - 8 mod - 5 row  press block holder - 1 mod press block holder - 2 mod press block holder - 4 mod press block holder - 8 mod ht-0524    ht-0525               ht-0522    ht-0523           ht-0520  415810-001   ht-0535  415860-001       ht-0517             416398-001 416398-002 416398-003 416398-004   415446-001 415446-002 415446-003 415446-004 application equipment

 222 www.fci.com/metral metral ?   application equipment  family connector  type tooling  description tooling part  number tooling application hybrid connector din standard coax mini  coax extraction tool  receptacle housing extraction tool  receptacle header insertion header coax contact removal header coax contact insertion tool coax receptacle extraction tool coax receptacle removal tool housing ht-0333             194870              ht-0359               ht-0400              415591-001           ht-0410              ht-358   application equipment

 223 www.fci.com/metral metral ?   application equipment  family connector  type tooling  description tooling part  number tooling application accessories signal 8 row  guide pin shorting clip header  straight  8 row and shroud   8 row receptacle 8 row guide pin  insertion and removal tool insertion tooling - 4 row insertion tooling - 5 row insertion tooling    2 mod (8 x 12pos.) press block holder  press block board support press block insertion tooling  2 mod (8 x 12pos.) top tool press bar board support bottom too l  415995-001  409298-001  409298-002  415921-002  430073-001  416070-001  430073-002  416247-002  415970-002 application equipment

 224 www.fci.com/metral partnumber index  part number    description                                                                 page partnumber index 52048  4 row signal receptacle right angle pin-in-paste  1 module  37 52049  5 row signal receptacle right angle pin-in-paste  1 module  47 58361  4 row signal header right angle pin-in-paste narrow body  1 module  65 58363  4 row signal header right angle press-?t narrow body  1 module  63 63346  5 row power header straight solder-to-board wide body  1 module  105 63735  hybrid housing 4 row hybrid housing      197  63793  5 row power receptacle right angle pin-in-paste  1 module  113 70200  din coax receptacle coax insert       163  70201  din high power header power insert        155  70203  4 row shroud  1, 2, 4 and 8 module  83 70212  din coax receptacle coax insert       163  70232  4 row signal header straight press-?t wide body  1 module  27 70233  4 row signal header straight press-?t wide body  2 module  27 70234  4 row signal header straight press-?t wide body  4 module  27 70235  4 row signal header straight press-?t wide body  8 module  27 70236  4 row power header straight press-?t wide body  1 module  93 70239  mini coax receptacle coax insert right angle      169  70243  mini power header straight housing narrow body      159 / 167  70244  mini power receptacle right angle housing      161 / 163 / 169 70264  4 row signal header straight solder-to-board narrow body  1 module  29 70278  4 row power header straight solder-to-board narrow body  1 module  95 70290  din high power header housing narrow body      155 70292  guide pin receptacle housing      155 /185  70295  guide pin guide pin      185  70424  din high power receptacle power insert / feed through      157   70437  5 row electrical enhanced header straight press-?t wide body shielded  1 module  135 70438  5 row electrical enhanced shroud wide body shielded  1 module  137 72013  4 row shorting clip      191  72015  5 row shorting clip      193  72031  5 row shielded header straight press-?t  1 module  143 72096  din coax header coax insert straight      165  72388  cable connector coding key      183  72476  4 row cable connector  4x6 pos    173 72477  4 row cable connector  4x12 pos  173 72478  5 row cable connector  5x6 pos    175 72479  5 row cable connector  5x12 pos  175 72651  4 row power receptacle right angle pin-in-paste  1 module  103 73996  end wall end wall      195  74741  5 row signal header straight solder-tp-board wide body  1 module  39 74770  8 row signal receptacle right angle press-?t  2 module  51 74771  8 row signal header straight press-?t wide body  2 module  49 85706  5 row shielded round cable connector      145 85757  4 row signal receptacle straight press-?t  1 module  69 85758  4 row signal receptacle straight press-?t  2 module  69 85759  4 row signal receptacle straight press-?t  4 module  69 85760  4 row signal receptacle straight press-?t  8 module  69 85761  5 row signal receptacle straight press-?t  1 module  79 85763  5 row signal receptacle straight press-?t  4 module  79 85811  coding key coding key header      181  85812  coding key coding key receptacle      181   85813  coding key coding key header      181  85814  coding key coding key receptacle      181  85822  4 row signal header right angle solder-to-board narrow body  1 module  61 85826  4 row signal header straight press-?t narrow body  1 module  31 85830  4 row power header straight press-?t narrow body  1 module  97 85847  5 row electrical enhanced receptacle right angle press-?t shielded  1 module  139 85863  5 row signal receptacle right angle solder-to-board  1 module  43

 225 www.fci.com/metral part number    description                                                                 page partnumber index  partnumber index 85864  5 row signal receptacle right angle solder-to-board  2 module  43 85865  5 row signal receptacle right angle solder-to-board  4 module  43 85866  5 row signal receptacle right angle solder-to-board  8 module  43 85876  5 row power receptacle right angle solder-to-board  1 module  109 85968  4 row power receptacle straight solder-to-board  1 module  123 85972  mini power header mini power plug / coupler      159  85973  mini power header straight mini power insert press-?t      159  85975  mini power header right angle mini power insert      159  85976  mini power receptacle right angle mini power insert      161  85995  din high power receptacle power insert      157   88910  ramping ramping module      189  88911  din high power header housing wide body      155 /163 88913  mini power header straight housing wide body      159 / 167 88914  board-to-board keying pin      187  88916  board-to-board keying receptacle module press-peg      187   88945  4 row signal receptacle right angle press-?t  1 module  35 88946  4 row signal receptacle right angle press-?t  2 module  35 88947  4 row signal receptacle right angle press-?t  4 module  35 88948  4 row signal receptacle right angle press-?t  8 module  35 88949  4 row power receptacle right angle press-?t  1 module  101 88951  4 row signal header straight solder-to-board wide body  1 module  25 88952  4 row signal header straight solder-to-board wide body  2 module  25 88953  4 row signal header straight solder-to-board wide body  4 module  25 88954  4 row signal header straight solder-to-board wide body  8 module  25 88960  4 row power header straight solder-to-board wide body  1 module  91 88971  mini coax header straight coax plug/plug coupler      167  88977  din high power header power insert        155  88978  mini coax  header straight coax insert press-?t      167 88980  mini coax  header straight coax insert solder-to-board      167  88982  mini power header right angle housing       159 / 167   88983  mini coax header right angle coax insert solder-to-board      167  89006  5 row signal header straight press-?t wide body  1 module  41 89007  5 row signal header straight press-?t wide body  2 module  41 89008  5 row signal header straight press-?t wide body  4 module  41 89009  5 row signal header straight press-?t wide body  8 module  41   89035  4 row signal receptacle right angle solder-to-board   1 module  33 89036  4 row signal receptacle right angle solder-to-board   2 module  33 89037  4 row signal receptacle right angle solder-to-board   4 module  33 89038  4 row signal receptacle right angle solder-to-board   8 module  33 89039  4 row power receptacle right angle solder-to-board  1 module  99 89047  5 row signal receptacle right angle press-?t  1 module  45 89055  5 row shroud  1, 2, 4 and 8 module  85 89092  din high power receptacle housing      157 / 165  89093  5 row signal receptacle right angle press-?t  2 module  45 89094  5 row signal receptacle right angle press-?t  4 module  45 89095  5 row signal receptacle right angle press-?t  8 module  45 89096  5 row power receptacle right angle press-?t  1 module  111 89099  5 row power header straight press-?t wide body  1 module  107 90837  coding key coding key header      181  91210  coding key coding key receptacle      181  91289  coding key coding key header      181 91290  coding key coding key receptacle      181  91570  din high power header screw-to-board power insert       155  93903  din coax header coax insert straight      165 93904  din coax header coax insert straight      165  94561  5 row power receptacle straight solder-to-board  1 module  131 98173  8 row shroud  2 module  87

 226 www.fci.com/metral partnumber index  partnumber index 10009536  high power receptacle  2x1 pos    151 10009542  high power header  2x2 pos    149 10009556  high power header  2x1 pos    149 10013881  72 position shileded idc cable connector  72 pos    177 10025058  high power receptacle  2x2 pos    151 hm1k41dap000h6plf  4 row power header right angle solder-to-board wide body  1 module  117 hm1k41ddp000h6plf  4 row power header right angle press-?t wide body  1 module  119 hm1k41dfp000h6plf  4 row power header right angle pin-in-paste wide body  1 module  121 hm1k51dap000h6plf  5 row power header right angle solder-to-board wide body  1 module  125 hm1k51ddp000h6plf  5 row power header right angle press-?t wide body  1 module  127 hm1k51dfp000h6plf  5 row power header right angle pin-in-paste wide body  1 module  129 hm1l41lap000h6plf  4 row signal header right angle solder-to-board wide body  1 module  55 hm1l41ldp000h6plf  4 row signal header right angle press-?t wide body  1 module  57 hm1l41lfp000h6plf  4 row signal header right angle pin-in-paste wide body  1 module  59 HM1L42LAP000H6PLF  4 row signal header right angle solder-to-board wide body  2 module  55 hm1l42ldp000h6plf  4 row signal header right angle press-?t wide body  2 module  57 hm1l43lap000h6plf  4 row signal header right angle solder-to-board wide body  4 module  55 hm1l43ldp000h6plf  4 row signal header right angle press-?t wide body  4 module  57 hm1l44lap000h6plf  4 row signal header right angle solder-to-board wide body  8 module  55 hm1l44ldp000h6plf  4 row signal header right angle press-?t wide body  8 module  57 hm1s51frr000h6plf  5 row signal receptacle straight solder-to-board  1 module  77 hm1l51lap000h6plf  5 row signal header right angle solder-to-board wide body  1 module  71 hm1l51ldp000h6plf  5 row signal header right angle press-?t wide body  1 module  73 hm1l51lfp000h6plf  5 row signal header right angle pin-in-paste wide body  1 module  75 hm1s52frr000h6plf  5 row signal receptacle straight solder-to-board  2 module  77 hm1l52lap000h6plf  5 row signal header right angle solder-to-board wide body  2 module  71 hm1l52ldp000h6plf  5 row signal header right angle press-?t wide body  2 module  73 hm1s53frr000h6plf  5 row signal receptacle straight solder-to-board  4 module  77 hm1l53lap000h6plf  5 row signal header right angle solder-to-board wide body  4 module  71 hm1l53ldp000h6plf  5 row signal header right angle press-?t wide body  4 module  73 hm1s54frr000h6plf  5 row signal receptacle straight solder-to-board  8 module  77 hm1l54lap000h6plf  5 row signal header right angle solder-to-board wide body  8 module  71 hm1l54ldp000h6plf  5 row signal header right angle press-?t wide body  8 module  73 hm1s41frr000h6plf  4 row signal receptacle straight solder-to-board  1 module  67 hm1s42frr000h6plf  4 row signal receptacle straight solder-to-board  2 module  67 hm1s43frr000h6plf  4 row signal receptacle straight solder-to-board  4 module  67 hm1s44frr000h6plf  4 row signal receptacle straight solder-to-board  8 module  67 part number    description                                                                 page
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