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Product Facts

m Z-PACK HM-Zd connector is
an extension of the Z-PACK
2mm HM product line

m Designed specifically for
high speed differential
applications

m A modular connector system
with a standard module size
of 25.00 [.984]

m Contact pitch is 1.50 [.059]
within a pair and 3.00
[.118] pair to pair within a
column; column to column
pitch is 2.50 [.098]

m Card Pitch is less than
20.32 [.8001] for 2 pair and
3 pair headers and 25.40
[1.000] for 4 pair headers

m Available in three versions:

= 2 signal contact pairs
per column (20 pairs per
25.00 [.984]) compatible
with 5 row Z-PACK
2mm HM connector

= J signal contact pairs
per column (30 pairs per
25.00 [.984])

= 4 signal contact pairs
per column (40 pairs per
25.00 [.984]) compatible
with 8 row Z-PACK
2mm HM connector

m Available in vertical and
right angle press fit pin
headers and right angle and
vertical press fit receptacles

m Optimized footprint for
improved electrical
performance and ease of
trace routing (unobstructed
routing channels an bhoth
daughtercard and
backplane)

m Pin header and receptacle
have the exact same
footprint to simplify PC
board layout

m Designed to meet Telcordia
requirements

m Recognized under the
Component Program
of Underwriters
Lahoratories Inc., @
File No. E28476 ®

IGES is a trademark of IAMBA Networks,
Inc.

PROJE is a trademark of Parametric
Technolagy Corp.

TELCORDIA is a trademark of Telcordia
Technologies, Inc.

Z-PACK HM-Zd Product Line Overview

The Z-PACK HM-Zd
connector system is a high
speed, differential connec-
tor system, which is com-
patible with the Z-PACK
2mm HM connector line.
Z-PACK HM-Zd connector
provides Z-PACK 2mm HM
connector users with a
migration path for serial

Availability

switching applications from
3.125 Gb/s to 10+ Gb/s.

The Z-PACK HM-Zd
connector system features
a highly reliable dual beam
contact system with fully
encompassing grounds
dedicated to each differen-
tial pair. In addition, the
Z-PACK HM-Zd connector

footprint is optimized for
both routability and system
performance with the use of
a 1.50 x 2.50 [.059 x .098]
row to column grid. The
connector design features a
robust mating interface with
integral prealignment and
polarization built into the
mating interface.

Fully validated SPICE models: E-mail requests to modeling@tycoelectronics.com
Samples: go to hitp://tycoelectronics.custhelp.com
Pro/E models and IGES models: E-mail requests to TycoCAD@tycoelectronics.com
White Papers: availahle on product website at http://hmzd.tycoelectronics.com

Electrical Performance Report: hitp://hmzd.tycoelectronics.com

EPR #206C014

Routing Guide: hitp://hmzd.tycoelectronics.com
Routing Guide #206C015-1

http://hmzd.tycoelectronics.com

Technical Documents

Product Specification
108-2055

Application Specification
114-13059

Qualification Test Report
501-568

Material and Finish

Contact Area Finish — 0.80pm Au
min. over 1.3pm Ni min.

Compliant Pin Finish — 0.8um
SnPb min. over 1.3um Ni min.
Contact Material — Copper Alloy

Housing Material — Glass filled
polyester, 94V-0 rated

Ratings

Current — 0.7A per signal contact,

fully energized 2A per shield, all shields

energized

Operating Voltage —

500 VAC maximum, signal to signal

250 VAC maximum, signal to ground

Temperature — —65°C to 105°C

Mating Force — 0.38N maximum per

contact (signal = 1 contact, ground =

1 contact)

Durability — 250 cycles

* Reference Product Spec. 108-2055 for
complete list of performance data.
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Tyco
Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector
4 Pair Right Angle
Receptacle Assemblies
2.50 Ref. 0.75 1ipp-0d0 0000 27.90 - @
098] Typ. T[oso] Rel. [.039 =.004] ‘ [1.008] e
N—1 N—1 Z
|EIE|EE 1= El El Fﬁ
FFFFFFFFF isore | 1938-0m 1567005
[.059] Typ. [.762 +.003) [.617 =.002]
= 21.35 = 0.08
[.841 = 003] 220
[.087] t
EF@ ElFEIEINEEEF I EE e —
00 (540 1)) |30 (5 05) 100 )00 (B [OR)|  3.00 et
io 6 5 1] L1181 Tvp. . r_?;
‘ —_ e \ 200 >
- ] 3.68
. A ‘ Top Surface of .o7g) Fet 150 Ref [145) et =
Daughtercard 8.70 - of. -
- o o Ret. [.059] Typ.
[.343] =
150 Ref. ]
059 Typ. | ™ B_"
10.70 = 0.16 17.20 =0.14 (ap]
[.421 = 008] [.677 = .008] S
@
10 65 22
Row HG (Ground) ¢$ o o 0o 0o 0 0 0 O Ic A 8
FowG T+ ccccaseasal|/ AlPated =
FIowFG(Grcuncg ¢ o o o o o o o o of Through Holes
AwE L6 8 6 0 6.6 000 d
T W S I ] o /A\ PCB Hole Dim.
N, -1 ¢ I I R Rt Drilled Hole = 0.7000 = 0.025 [ 02756 = 0010]
oW BG (G 1t st aaccao st e Finished Hole = 0.60 = 0.05 [.024 =.002]
FowhA—j¢ 400000004 Cu Thickness = 0.375 = 0.0125 [.0148 = .00049)
N [ - SnPb Thickness = 0.007 * 0.003 [.0003 * .0001]
[.059] P
2.50 :
[098] B Note: For finishes other than Tin-Lead,
9 ;22:3 [[.gggll - reference Application Specification
>k 114-13059.
Recommended PC Board Layout
Daughter Board, Component Side Shown
Application Tooling?
Column Module Insertion Repair
Part Number Count Length Signals Grounds c Mates With*
Dim. A Housing hiclet
( ) Receptacle Removal Removal
1469251-1 5 1280 40 20 91347-5 1583224-5  1583248-1 1469252-1
25.00 6469002-1, 6469046-1,
6469001-1' 10 034 80 40 91347-1 15832241  1583248-1  Qalg e L oA
6469286-1 12 30.00 96 48 91347-3 1583224-2  1583248-1 6469287-1, 6469375-1
6469294-1 15 3722 120 80 91347-2 15832243  1583248-1 6469296-1
6469061-1 20 ?%gg 160 80 91347-4 1583224-4 1583248-1 6469062-1, 6469099-1

1 AdvancedTCA Zone 2 Daughtercard Connector.
2 See page 93 for Instruction Sheet Number.
*Other options may be available. Contact Tyco Electronics at the numbers listed below for more information.

AdvancedTCA is a trademark of PICMG- Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
PC! Industrial Computer Mfg's. Group. press-fit connectors.
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Tyco
Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

3 Pair Right Angle
Receptacle Assemblies
2.50 Ref. . 075 1.00=010
.098] Typ. ‘ .030] Ref. [.039 = .004)
" EF@ |EF@ E?@ Eﬁ@ F F F F F 150 Rt
: [.059] Typ. 008 11.17 = 0.05
1 Eggsss = .003] [440 =.002]
J([1= 16.85 = 0.08 2.20
[.663 = .003] [.087]
Eﬂ |@ E E FTTFTT“T -
3.00 Ref.
[.118] Typ. -
3.68
! A ! Top Surface of 1.145] Re.
Daughten:ard
. 870 .
343] Ref. | 1.50 Ref.
1.50 Ref. [-059] Typ.
[os9yp. |
10 6 5 All Plated
Row FG {Gmundr_l ¢ 6060066080 Through Holes e 10702016 | 12,70 :0.14
Egv“: E : o0 oo 5o e o [.421 = .006] [.500 = .006)
nwoetemun% ¢ 00000000 1.50 = 0.20
Row
Row BG [e'l"u"ﬁ.:‘é E 1.00 = UD';E —
Fow 8 £ [.039 =.004] ‘ ‘
—_— 1 1.50 Typ L
2.50 Typ. —- f.os9] ¥
098] 9x2.50[098]=__|
22.50 [.886] 14,85 + 0.08 11.17 = 0.05
[.585 = .003] [-440 = .002]
Recommended PC Board Layout
Daughter Board, Component Side Shown 16.85 = 0.08 220
[.663 =.003] [.087]
APCBHoIeDim. . I
Drilled Hole = 0.7000 = 0.025 [ 02756 + .0010]
Finished Hole = 0,60 + 0.05 [,024 = .002] |
Cu Thickness = 0,0375 = 0.0125 [,00148 = .00048]
SnPb Thickness = 0,007 = 0.003 [,0003 = .0001] 2.00 3.68
Top S oy Ref. —=—=| Ref.
p Surface of [.079] [.145]
Note: For finishes other than Tin-Lead, Daughtercard a7 1.50 Ref.
reference Application Specification ~— [343] Ref. —-| -058] Typ.
114-13059. 1.50 Ref.
(osslTye. |
10.70 =0.16 12.52 +0.14
[421 =.008] [.493 = .006]
With Notch For PMC Applications
Application Tooling?
Column Module Insertion Repair
Part Number Count Length Signals Grounds il Mates With*
(Dim. A) Receptacle Housing Chiclet
P Removal Removal
25.00 6469083-1, 6469085-1,
6469081-1 10 0R4 60 30 91376-1 1583224-1 1673952-1 64691831
25.00 6469083-1, 6469085-1,
1469514-17 10 984 60 30 91376-1 1583224-1 1673952-1 6469183-1
6469179-1 15 ?Z?g 90 90 91376-2 1583224-3 1673952-1 6469152-1
1 For CompactPCl and AdvancedTCA PMC Applications.
2 See page 93 for Instruction Sheet Number.
*Other options may be available. Contact Tyco Electronics at the numbers listed below for more information.
AdvancedTCA is a trademark of PICMG-
PCI Industrial Computer Mfg’s. Group.
CompactPCl is a trademark of PICMB- Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
PCI Industrial Computer Mfg's. Group. press-fit connectors.
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Z-PACK HM-Zd Connector (Continued)

2 Pair Right Angle

Receptacle Assemblies
2.50 Ref. 0.75 Ref. 1.00 +0.10 18.90 of
[.098] Typ. ‘ [.030] "¢ [.039 = .004] [.744]
[T T~ ALTTTIN A LI 150Ref T [ ]
1.059] Typ. ] ' ]
e B.68 Lo, o 8.56 = 0.05
F [-342] 0O o o [.338 =.002)
3 13.35 = 0.08 11.35 = 0.08 ﬁ
s26-005 | L4700 | ) [% 0900
e e e e — _ S P [l l
EEEHEIEEIEEE@E@EIEEEEEE IE L)
3.00 Ref. ) U
10 [.118] Typ. S = |
0.75 3.68
— 2.00 Ref.
A [-030] Top Surface of L.o7g) e" [145]
Daughtercard 8.70 2.20 t
Ref.
4—[-343] Ref. —= [.087]
1.50 Ref. | |
[.058] Typ. I“I\I
1.50 Re. | o
A [.059] Typ. 22')
All Plated
Through Holes 10.70 016 | 8.20=014 -~
[421 = .006] [.323 = .006] -
10 6 5 1f 1.50 =020 =
Row DG Gound 1S o o o 208 o 2 2 0s0-00g ,
FRow C $ o oo o000 0 0O I~
Row B G Ty s s e e oo o (=)
Row A .' f oo 00000 ¢ . C-)
— Fo1ko A\ PGB Hole Dim. S
[ 0'591 Typ Drilled Hole = 0.7000 = 0.025 [ 02756 = .0010] =
2.50 ’ Finished Hole = 0.60 = 0.05 [.024 + .002] @
1.098] Typ. —= Cu Thickness = 0.375 + 0.0125 [ 0148 + .00049] =}
9x2.50 098] = SnPb Thickness = 0.007 = 0.003 [,0003 + -0001] o
22,50 [.886] =

Note: For finishes other than Tin-Lead,

Recommended PC Board Layout ert -ead,
reference Application Specification

Daughter Board, Component Side Shown

114-13059.

Application Tooling?

Column Module Insertion Repair

Part Number Count (lb?ng‘k) Signals Grounds oS p et Mates With*
m. ousing IC!
Receptacle Removal Removal

6469028-1 10 2500 40 20 91350-1 1583224-1 15832491 04690281, 84690761,
6469077-1 20 0.0 80 40 91350-2 15832244  1583249-1 6469078-1, 6469101-1

1 See page 93 for Instruction Sheet Number.
*Other options may be available. Contact Tyco Electronics at the numbers listed below for more information.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.
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Z-PACK HM-Zd Connector (Continued)

4 Pair Vertical [2633] fet. — 075 et
Receptacle Assemblies 098I TP [ toso
EEEEERE
1.50 Ref.
EEEEEREEER .- .
FEFERERER
EEFEEREE
N PN . ’135
| ‘ [841]
' A ‘ 19.35
[.762]
— A i
T k j
1.00
.039]
14.97 n
oooooooooaal s

| 22.50

00

-

ooJoo ool \

witvetvetyer

2.50 1.50
[.098] 1.059] |
! ! 7.50
Leeel A [205]
Outline of Connector Finished 22.50
Hole Dia. [.886]
o 0 o 0 0 O O d/ o -of - .
© 00o000O0GOCGOO /L\ PCB Hole Dim.
©o 00 © 00 0 0 0 O Drilled Hole = 0.7000 = 0.025 [ 02756 = .0010]
0o ©o 0 0 0 0O O 0 0 © Finished Hole = 0.60 * 0.05 [.024 = .002]
0O 0 o 0O 0O 0 0O 0 0 O Cu Thickness = 0.375 = 0.0125 [ 0148 = .00049]
© 000000000 -50 SnPb Thickness = 0.007 =0.003 [.0003 = .0001]
o © o ¢ 0 600 0 0 O .650]
0o 00 00 O0O0O0 OO
0o 00 00 000 0O Note: For finishes other than Tin-Lead,
0o 00000 O0O0 OO0 icati Hicati
6 666606 6 06 o-9f reference Application Specification
4-0 0 0 0 0 0 0 9 r 114-13059.
10 1
‘---_.________,_—-—-—
250
[.098] 22,50
[.886]
Recommended PC Board Layout
Application Tooling’
Column Module . Insertion Repair -
Part Number Length Signals Grounds Mates With
Count Dim. A Housin
(Dim. A) Receptacle using
Removal
25.00 6469002-1, 6469046-1,
1469362-1 10 984 80 40 1804401-1 1804402-1 6469074-1, 6469048-1

1 See page 93 for Instruction Sheet Number.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in

press-fit connecto

rs.

60
Catalog 1773095 Dimensions are in millimeters Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
Revised 12-08 and inches unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013
www.tycoelectronics.com are U.S. equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

-~
-
Tyco
Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
4 Pair
Vertical Pin Header
Assemblies 2.50 Ref. 250
1.098] Typ. {oog] " j——»
; = 1.50 Ref. N — i
M m m di 1 ross)Typ. G 5.675 no¢
%m——u— - -eu:T e o i -—FE [-223]
3 (- | e -y S r T !—a“—;l———aEb-—}-
P P P e - 2343 oy u
REEEEEERE &y 0 =E
@ ey foen fEn || o | @0 | o 3.00 Ref. _——a -
"_1“_?’_;*'1_5'_“__+__£'?_5'E‘_L_r__ L 118 Typ. 19.55:3:23 .j—:.:—._T
2 fn | a@n cﬂ:ll @n fan o> [-774:-8(0)83] ——@- f
D> > _—— - 1.50 Ref.
;.r by B B | S Nt h.r [.059] Typ.
&l | e e o r - 7?5 t
(|- f e —51:4 -OED- B =1 -
A — LIy '_ o
075 o . 635 | 2.95:005 =
A [.030] [.250) [.116 = .002] -
Ref.
13.40 = 0.08 Iz
e On ~
528 = 003
. 9x250[098]= _ L ] =
22.50 [.886) 9P
250 S
q (.osg) P- 3
N I | =
(=]
| L S
4 0o 0o 0 0 0 0 0 & t— Row A -
e e o528 e o BonBa Eeound
HER R SRS el :C 1 A\ PCB Hole Dim.
9.0 0 0 0 0 0 o o et RowDGI(Ground) Drilled Hole = 0.7000 = 0.025 [ 02756 =.0010]
1.50 SR & - Finished Hole = 0.60 = 0.05 [,024 = .002]
['OSQ]TVD- o oo 000 00 o e AowFG(Ground Cu Thickness = 0.375 = 0.0125 [ 0148 = .00049)
e o222t Powa SnPb Thickness = 0.007 + 0003 [ 0003 + 0001]
o o o 0o 0 o © o o ¢ AowHG (Ground)
‘A_\ 10 6 5 |
T Plated Note: For finishes other than Tin-Lead,
rough Holes - P
reference Application Specification
Recommended PC Board Layout 114-13059.
Backplane Component Side Shown
M Modul Application Tooling®
. ating ule - -
N:r?nrt;er L;?“th in C@;ll“':'}" Length Signals Grounds Insertion _ Repair _ Mates With*
g Length (Dim. A) Pin Pin Housing Pin
Header Removal Removal Insertion
2.50 5.30 12.40
6469252-1 ‘098 209 5 488 40 20 91349-5 1583237-1 1583220-1 1583255-1 1469251-1
2.50 5.30 25.00 6469001-1,
6469002-1" ‘098 209 10 984 80 40 91349-1 1583237-1 15832201  1583255-1 1469362-1
2.50 5.30 25.00 6469001-1,
6469046-12 ‘093 509 10 084 80 40 91349-1 1583237-1 1583220-1 1583255-1 1469362-1
1.80 5.30 25.00 6469001-1,
6469074-1 071 509 10 084 80 40 91349-1 1583237-1 1583220-1 1583255-1 1469362-1
2.50 5.30 30.00
6469287-1 ‘098 509 12 1181 96 48 91349-3 1583237-1 1583220-1 1583255-1 6469286-1
2.50 5.30 37.50
6469296-1 ‘088 509 15 1476 120 60 91349-2 1583237-1 1583220-1 1583255-1 6469294-1
2.50 5.30 50.00
6469062-1 ‘098 209 20 1.969 160 80 91349-4 1583237-1 1583220-1 1583255-1 6469061-1
1.80 5.30 50.00
6469099-1 071 209 20 1.969 160 80 91349-4 1583237-1 1583220-1 1583255-1 6469061-1

1 AdvancedTCA Zone 2 Backplane Connector.

2 Shallow Wall for Daughtercards thicker than 3.50 [.138].

3 See page 93 for Instruction Sheet Number.

*Other options may be available. Contact Tyco Electronics at the numbers listed below for more information.

AdvancedTCA is a trademark of PICMG-  note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
PCI Industrial Computer Mfg's. Group. press-fit connectors.
61
Catalog 1773095 Dimensions are in millimeters Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
Revised 12-08 and inches unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013
www.tycoelectronics.com are U.S. equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

Tyco
Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

3 Pair
Vertical Pin Header
Assemblies 250 Ref. 250
.098] Typ. ‘ Croa, Fet T.
f =  1.50 Ref. \: —
e L L === R s
— p Ref.
oo | e e faofo 4 —p | (ezs)
- ([-E- ﬂL—?l—m—ﬁ = B —E———E—I
Lr e & b e Saco B o f i ]
r&f@ Eim e o I 18.93 " _ g :
@ = o= = > = 3.00 Ref. [.745] ax. S B =S
L'_T’_%“‘_ e D § e Boeen _S'E"_L_r’_ =l [.118] Typ. — _T,
Bl - R R O r ——PE
(- ﬂlﬂ €= - B e——— S ——a 1.50 Ref.
5:1.?' ol o g e G b b .059] Typ.
I I ' _m / =
' ' _.i — 075 pot. 2.95=0.05
[.030] . 835 =002
A [.250] [116= 002
Ref.
13.40 - 0.08
[528 E3 .003]
. 9x250[008] =
22.50 [.886)
250
o q 1.oog) Y
l e o 0 6 0 o o l l—— Row A
o 0 @ @ 0 0 o o ¢—+— RowB
o e o a5 s s o el RowpeGround A
e—o- &—0- &—o0- e—o-#—1— RowD PCB Hole Dim.
S8 5525353 3T BowpGi(Groud Drilled Hole = 0.7000 = 0.025 02756 =.0010]
150 Typ. e oS5 s s o 3 howEa (Ground Finished Hole = 0.60 = 909 [ 024 = 0021
[-059] g g " Cu Thickness = 0.0375 = 0.0125 [ 00148 = .00049]
A\ SnPb Thicknass = 0,007 + 0.003 [,00D3 * .0001]
Al Plated - )
Through Holes Note: For finishes other than Tin-Lead,
Recommended PC Board Layout reference Application Specification
Backplane, Component Side Shown 114-13059.
Mati Modul Application Tooling'
. ating ule - -
NI.IP:II;BI' LJ:'Ith Pin cg;‘l“':l"t" Length  Signals Grounds Imsertion Repair Mates With*
9 Length (Dim. A) Pin Pin Housing Pin
Header Removal Removal Insertion
64600831 250 530 10 25.00 60 30 91375-1  1583237-1 1725634-1 1583255-1  6469081-1
64690851 ooy o0 10 2 60 a0 91375-1  1583237-1 1725634-1 1583255-1  1469514-1
ed69152-1 250 e 15 37.50 30 15 91375-2  1583237-1 1725634-1 1583255-1  6469179-1

1 See page 93 for Instruction Sheet Number.
*Other options may be available. Contact Tyco Electronics at the numbers listed below for more information.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.

62
Catalog 1773095 Dimensions are in millimeters Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
Revised 12-08 and inches unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013
www.tycoelectronics.com are U.S. equivalents. to change. C. America: 52-55-1106-0803 UK: 44-8706-080-208

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

Tyco
Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
2 Pair
Vertical Pin Header
Assemblies
2,50 Ret. 2.50
[.098] Typ. 098] Ref.
1. 150 Ref. }
M I T oseyp. i 5.675
i 1 s 253) .
- s { & - 15.4 FE'P J '
o e le | -‘-J‘- o-{ f [,607] e f—
e e e . 1 65*"”3 ] ¥
o i -
SEEEEEEREE ol (T aeiE
gl o = [ 3.00 Ref. - : ef.
s oo = [-118] Typ. —
Moot @I om :
‘ ol |« 075 Ref. 6.35 2.95 = 0.05
030] | ©- - .16 = .002
‘ A = 1.030] 250Ret [ 1 N
o
13.40:0.08
[.528 =.003] cj?)
-~
T
9 x 2.50 [.098] = .z
“  22.50(.886] I~
. 250
Typ o
j [.098] g)
_______ | | =
1.50 A PCB Hole Dim. D
T |
Losg) ¥ coeoaaa !’::ZE Rowd Drilled Hole = 0.7000 = 0.025 [ 02756 = 0010] -l
-g-2 2 e 2 0 9 o s HowBa(Gound) Finished Hole = 0.60 = 0.05 [,024 = .002] =]
seceaaoodly Fow D Cu Thickness = 0.375 = 0.0125 [,0148 = .00049)
& °° 2 g oo o HowDd(Goud) SnPb Thickness = 0.007 = 0.003 [ 0003 = .0001]
|
Th{:,'[,g:,‘"‘:g,es Note: For finishes other than Tin-Lead,
Recommended PC Board Layout qefir?gge gAppIicalion Specification
Backplane 14-13058.
Mati Modul Application Tooling®
; ating ule - -
N:;I;er LJ:“th in ccog:l';'t" Length  Signals Grounds Insenl'tmn . REP?" . Mates With*
9 Length (Dim. A) Pin Pin Housing Pin
Header Removal Removal Insertion
2.50 5.30 25.00
6469025-1 ‘098 509 10 984 40 20 91348-1 1683237-1 1583234-1 1583255-1 6469028-1
1.80 5.30 25.00
6469076-1 57y ot 10 o84 40 20 913481  1583237-1 1583234-1 1583255-1  6469028-1
2.50 5.30 50.00
6469078-1 ‘098 509 20 1.969 80 40 91348-2 1583237-1 1583234-1 1583255-1 6469077-1
1.80 5.30 50.00
6469101-1 071 209 20 1.969 80 40 91348-2 1583237-1 1583234-1 1583255-1 6469077-1

1 See page 93 for Instruction Sheet Number.
*Other options may be available. Contact Tyco Electronics at the numbers listed below for more information.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.
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1 Tyco

Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
4 Pair
Right Angle Pin Header
Assemblies
34,55
2.50 Ref. . 1.65 Ref. Ref.
(.098] Typ. ™ L06s] Typ. [1.360]
oy e By ' : |
e b =N o o
E=3 j C=3 Y EEm ) G ) EED | E=m | =3 ) =M EED | &3 @
-] -] =3 =3 En en -] =3 =R xR @
By By G Bk = 17.32
EBMHHSEEEN 1.50 Ref [-:3;21
B el er.
ESf O E=) =N EDf B Eaf) EE) Enp ER [0591 TYP. 19.65 Rel
B B ol B Bl Gk Bl B ol CL ! 1774] E © 17.68
=i — =R 23.35 2.20 [.595]
Sl ol @l ol @ T [9'19] Ref. [087] | Ref.
: Ret.
o oy o O O O O B | e
ammnnmammm—r————y— ———Eﬁ
Dioiolololal @ @] @l = 3.00 Ref. l
) [} OF | (118 Typ.
m m m 1 P ‘
Top Surface of . 530_, 200 | 5.675
[.209] [079] Ref.
A Daughtercard R, Ref | 1.50 Ref [.223]
l«— 635 | 150 Ref._| [.059] Typ
[.250] [.059] Typ.
Ref.
10.45 6.90 17.20
(411] Ref .272) et Le77) ek T~
10
HOWHG(GVDLIHGJ L e & 0 0 0 @ @ 0 O &
[ i A S A All Plated
Row FG (Ground) 1—#4 © © o o o o o o ol/ Through Holes
AWEL S s oo ocoas
Row DG (Ground * I 1.50 = 0.20 PCB Hole Dim.
Exé tosoesoes (059 = -008) A Drilled Hole = 0.7000 + 0.025 [.02756 + .0010]
RowBG (Ground) 1% 2 2 2 23553 | ' Finished Hole = 0.60 * 0.05 [.024 + .002]
RowA—7¢ 40 ¢00coeo o —'—F Cu Thickness = 0.0375 + 0.0125 [ 00148 = .00049]
— | U A 1.50 SnPb Thickness = 0.007 = 0.003 [.0003 = .0001]
260 1.059]
[.oog) VP = Note: For finishes other than Tin-Lead,
9x2.50 [.038] = reference Application Specification
22.50(.886] 114-13059.
Recommended PC Board Layout
Component Side Shown
Mati Modul Application Tooling?
. ating ule - -
N:;ger Lg:gl;th L Pin h C(?;':I'::t" (Ibengtk) Signals  Grounds Insertion Housi Repair Chiciet Mates With*
engt im. ousing iclef
Feceptacle Removal Removal
2.20 5.30 25.00 6469001-1,
6469048-1 G2 %09 10 ot 80 40 91378-1 1804174-1 1804177-1 e
2.20 5.30 30.00
6469375-1 ‘087 509 12 1181 96 48 91378-3 18041741 1804177-1 6469286-1

1 See page 93 for Instruction Sheet Number.

*Other options may be available. Contact Tyco Electronics at the numbers listed below for more information.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.
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Z Tyco

Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
3 Pair
Right Angle Pin Header
Assemblies
2.50 Ref 1.65 Ref. [ﬁggl Ref.
(098] Typ [ 10651 Typ. '
1 M 0 M H
g o R ==l k:ﬁ:ﬁ o, o =
B3| c=f m=m) =g mEn ) D e g mm g e 13.31
1.50 Ref. 524) FeF.
Sloiclololclalol@l = 1.059] Typ. 1515 (@] [
By B G G B G Bl B G G | (.596) Ret C
Bl el Bl ) e T Fgf;]aei, [.087]
NN NNy = T L] Per C
B3 | =3 mEm | @) EEm | EEm | GE3 ) CEm ) EEm ) EEm - — - o - —— —
ool aiala| @ @) @ 3.00 Ref. / VJ | @@
b O Ol | 118 Typ.
i — ( Eail i
py
Top Surface of 530 __| 200 | _ 5.675 @]
A Daughtercard [.209] [.079] .675 oop =<
Ref. Ref. 1. |« 1.50 Ref. [.223] -
6.35 _ _| 1.50 Ref. [.058] Typ. z
[:250] 059 Typ. | !
Ref. Lose] Ty N
10.45 6.90 12.70
1411 et 27276t 1.500 Fef s
=
=
D
A\ S
| All Plated =]
HuwFG(Gmum:g 400000000 Through Holes
AWET$occsoco
RowoG @round 42 ¢ o o o 2 o o 2 of  150-020 /A\ PCB Hole Dim.
rowne @ME e [.059 = -008] Drilled Hole = 0.7000 = 0.025 [,02756 = 0010]
ow BG Gt 1o Finished Hole = 0.60 = 0.05 [024 = .002]
RowA —f & Cu Thickness = 0.0375 + 0.0125 [ 00148 = .00049]
I 1m0 SnPb Thickness = 0.007 = 0.003 [ 0003 = .0001]
250 {.059) P
[.098] Typ. = = Note: For finishes other than Tin-Lead,
9x2.50[.098] = __| reference Application Specification
22.50[.886] 114-13059.
Recommended PC Board Layout
Component Side Shown
Mati Modul Application Tooling'
. ating ule - -
N P:,'rger LeT:IIth Pin cgcl'“"n"tn Length  Signals Grounds Insertion Repair Mates With*
u 9t Length u (Dim. A) Pin Housing Chiclet
Header Removal Removal
2.20 5.30 25.00 6469081-1,
6469183-1 ‘087 509 10 984 60 30 18041791 1804173-1 1804176-1 1469514-1

1 See page 93 for Instruction Sheet Number.
*QOther options may be available. Contact Tyco Electronics at the numbers listed below for more information.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in

press-fit connectors.
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1 Tyco

Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
2 Pair
Right Angle Pin Header
Assemblies
25.55
2.50 Ref. ~_ 1.65 Ref. Ref. ———— =
(098] Typ. [ Loes] Ty 11.006]
N
11t Il I 1.50 Ref. T
—  — 1.059] Typ. I 9.81
m {‘ [.336] Ref.
Do) o ez @] =] @ e 11.55Re'. 2.20
LR N-RN-LN--RN-LN LN LN =] [459] [,687]
! 1549 gt Ref
ﬁlﬁiﬁﬁiﬂ]@iﬁﬁ]ﬂ 1610 et E P
3 ) &0 0| S8y =) m=) E | £ =y e _ - -l - —— -
L-AN-RN-RN-SN-IN RN - -0 010 3.00 Ref. e 9 © @@_I
b O Ob | (118 Tvp. i
I I 1 | [ P |
Top Surface of 5.30 200 | | 5.675 ¢
A Daughtercard [-209] [079] [.223]
Ref. Ref. 150 Ref
s 1.50 Ref.__| [.059] Typ.
Ref. .059] Typ.
10.45 _ 690 _ . | 820 .
= La11) PEF T gy et [a23) e
All Plated
Through Holes
Row DG (G;m\cg 1.50 =0.20 A PCB Hole Dim.
G e g [.059 = .008] Drilled Hole = 0.7000 = 0-025 [02756 = .0010]
Rlow BG (Ground) Finished Hole = 0.60 = 0.05 [,024 + .002]
FowA—7¢ ¢ Cu Thickness = 0.0375 = 0.0125 [ 00148 + .00049]
Sl I It 150 SnPb Thickness = 0,007 + 0.003 [.0003 =.0001]
250 [.059]
S Typ. —= = ) - )
1.098] 9 X 2.50[.098] = Note: For finishes other than Tin-Lead,
22.50 [885] :e:ijﬁeggg éAplecatlon Specification
Recommended PC Board Layout
Component Side Shown
Mati Modul Application Tooling'
. ating ule - -
le:,:g er L eT:IIth Pin cgcl'll“"n"tn Length  Signals Grounds Insertion Repair Mates With*
9t Length (Dim. A) Pin Housing Chiclet
Header Removal Removal
2.20 5.30 25.00
6469169-1 ‘087 509 10 984 40 20 91377-1 18041711 1804175-1 6469028-1

1 See page 93 for Instruction Sheet Number.
*QOther options may be available. Contact Tyco Electronics at the numbers listed below for more information.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.
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= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Power and Guide Hardware

Universal Power Module
Vertical Receptacle (3 Pos.)

The Tyco Electronics contacts are available with
Universal Power Module sequenced lengths for
is a three position, modular,  “make-first/break-last”

hard metric board-to-board applications.
power connector designed
to be compatible with
Z-PACK 2mm HM connec-
tors. The design is in an
“inverse-sex” orientation
and the vertical receptacle
module meets the IEC 950
safety requirements for Sl
finger probe protection. ' ﬁ‘j’ﬁ‘ﬂ'

Both the headers and recep-
tacle utilize Tyco Electronics
ACTION PIN press-fit leads
for ease of assembly onto
printed circuit boards.
Additionally, the vertical
receptacle leads are polar-
ized to allow only one orien-

tation onto the printed [31-:1;] - 982 o
circuit board, eliminating _— : ] 1:379] s~ Mating Point
the possibility of reverse

placement.

The Universal Power ;
Module is compatible with [447]
a wide variety of other

Tyco Electronics board-to-

board connectors including
Z-PACK HS3, ZZPACK HM-Zd  —
and Z-PACK TinMan

connectors.

The housings are thermo- 2.00
plastic and the contacts are [.118]
offered in either a standard Lo79]
or high current copper L e | T

alloy. Contact finish is gold 1 Vertical Sosition o

over nickel on the mating Recepiacte Loaded Numbers
surfaces. The contacts Vertical ABC 223955-2
are designed to carry 10 Recepiacle AC 223984-1
amperes per contact in High Current ABC 5-223955-2
standard assemblies and i
15 amperes per contact in —© . (.236]
the high current assemblies.
Actual values may vary . .
depending upon connector T 250 oo
size, board design, etc.

The right angle header

Generous alignment features
designed into the housings
and optional guide pins and
receptacles make the
Tyco Electronics Universal
Power Module ideal for
“blind mating” applications. o L AL JAI
feieeaeehiii

I“I\I
o
I
o
=
T
=
~
o
l9p]
o
=
=
D
j =3
o
-

/A\ PCB Hole Dim.
Driled Hole = 0.7000 =0.025 [.02756 = 0010]
Finished Hole = 0.60 = 0.05 [.024 = .002]
Cu Thickness = 0.375 = 0.0125 [.0148 = .0004]
SnPb Thickness = 0.007 = 0.003 L0003 + .0001]

Plated Through Hole

Top Surface of

Daughtercard [‘“v' (12 Ples.)
Ref.
1.50 oo Note: For finishes other than Tin-Lead,
1-059] reference Application Specification
Recommended PC Board Hole Layout 114-1103.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.
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1 Tyco
Electronics

High Speed Backplane Connectors

Power and Guide Hardware
{Continued)

Expanded Universal Power
Module Vertical Receplacles

Material and Finish

Housing — Polyester, gray

Contact — Copper alloy, plated
0.00127 [.000050] min. gold in mating
area, 0.00050 [.000020] min. Tin-Lead
on ACTION PIN product area, with entire
contact underplated 0.00127 [.000050]
min. nickel

Related Product Data
Guiding Hardware (Optional) —
pages 71-73

Application Tooling

Header
Seating Tool, 224441-1
Board Support Fixture, 224442-1

Receptacle
Seating Tool, 2244211
Board Support Fixture, 217602-1

Technical Documents

Product Specification
108-1651

Application Specification
114-1103

Tyco Electronics Instruction Sheet
408-4169 (Receptacle
Seating Tool 224421-1)

Note: For additional Power Module
options reference Catalog
1773096, “Power Connectors
and Interconnection
Systems,” or contact your
Tyco Electronics Sales
Representative.

Z-PACK HM-Zd Connector (Continued)

Xt 0'50 ‘ | Ll I
[.118] [.020] i e
: ?_ ----- - : ; :
| 2.00 I | Il il (/%5
2,00 1079] —H—F F—H
[.079] ‘ 12.15=0.05 .95 + 0.05 N 075
478 = 002 002
11.35 « 0.08 ©0.20 AtPost | 1 [302=.002 1030) 4 oo
[447 = .003] [.008] Tip Typ. e Typ.
3.70 = 0.28 9.62 = 0.30
1.00 Ref [.146 = .011] [.379 + 012]
[.oag] %" -
* /_ Mahng Point
|
A 0.75 =
Ref.
Spaces  [-030] e
g =005 At
[ 002) 3.00
[118]
250
[.698] Ref.
2.00 | 3.00

Top Surface of
Daughter Card
Ref.

Plated Through Hole
48 Plcs.

A\ PCB Hole Dim.
Drilled Hole = 0.7000 =0.025 [.02756 =.0010]
Finished Hole = 0.60 = 0.05 [ 624 =.002]
Cu Thickness = 0,375 = 0.0125 [.0148 = .00045]
SnPb Thickness = 0,007 = 0.003 [ 0003 + 0001]

Note: For finishes other than Tin-Lead,
reference Application Specification
114-1103.

1.50
[.059] Ref.

Recommended PCB Hole Layout

B Standard High Current
Position A Ref *10A *15A
i Part Number Part Number
12.50
4 3 492 5223995-1 120953-1
5 4 19.950 5223995-2 120953-2
18.50
6 5 708 5223995-3 120953-3
21.50
7 6 846 5223995-4 120953-4
24.50
8 7 965 5223995-5 120953-5

*Reference Product Specification 108-1651.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.
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= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Power and Guide Hardware
{Continued)

Universal Power Module
Right Angle Headers (3 Pos.)

Material and Finish
Housing — polyester, natural color
Contacts — Copper alloy, plated 14,60 = 0.13
0.00127 [.000050] min. gold in mating [575 +.005]
area, 0.00050 [.000020] min. Tin-Lead 12.00 = 0.08
on ACTION PIN post area, with entire [.472 =.003]
contact underplated 0.00127 [.000050] I 7\
min. nickel t
10.90 T %)
Ref.
[.429] [ . 9.70 = 0.08
i |’ / — [.382=.003] I
-
6.00 _ _ _ .
.236] VP 3
; l — =
225 _1_____:!" %
LN E - L Lossl —1 | 2.00 322025 N
- - Tvp. 010] o
Position A y \ | Position C L 1170-008_ | [.079] [.127 = .010] >
Position B [461 = 003] 4.00 Ref. )
L 975:005 | 1570 [.157) =
384 + 002] (618] Py
=}
A\ B
3.50
All Plated
[10231 [138] Through Hole
- I | 12 Ples.
3.00
1.50 Typ.
118
[.058] 44 (118l /A\ PCB Hole Dim.
TN Drilled Hole = 0.7000 = 0.025 [.02756 = .0010]
| NV | Finished Hole = 0.60 = 0.05 [.024 = .002)
3.00 4444 L Cu Thickness = 0.375 =0.0125 [.0148 = 00049
I [118] JanY ! 2.98 Ref. SnPb Thickness = 0.007 = 0.003 [,0003 = .0001]
BNF [.117] 2 Plcs.
©2.00 = 005 Thru Hole /| _4)- _4;_ _4’- -+ ] Note: For finishes other than Tin-Lead,
[.079 = 002] 2 Plcs. reference Application Specification
- I S —— | 114-11083.
Recommended PC Board Hole Layout
Standard High Current
Blade Length Dimensions *10A g *{15A
Position A Position B Position C Right Angle Header Right Angle Header
Part Numbers Part Numbers
10.90 [.429] 10.90 [.429] 10.90 [.429] 5223961-1 5-5223961-1
10.90 [.429] 9.30 [.366] 10.90 [.429] 5223962-1 —
10.90 [.429] 9.30 [.366] 9.30 [.366] 5223968-1 —
10.90 [.429] 7.68 [.302] 10.90 [.429] 52239721 —
10.90 [.429] 7.68 [.302] 9.30 [.366] 5223971-1 —
10.90 [.429] 7.68 [.302] 7.68 [.302] 5223970-1 —
9.30 [.429] 10.90 [.429] 9.30 [.366] 5223963-1 —
9.30 [.366] 10.90 [.429] 7.68 [.302] 5223964-1 —
9.30 [.366] 9.30 [.366] 9.30 [.366] 5223967-1 —
9.30 [.366] — 9.30 [.366] 5223975-1 —
9.30 [.366] 9,30 [.366] 7.68 [.302] 5223981-1 —
9.30 [.366] 7.68 [.302] 9.30 [.366] 5223965-1 —
Note: For additional Power Module 7.68 [.302] 9.30 [.366] 7.68 [.302] 5223983-1 —
options reference Catalog 7.68 [.302] 7.68 [.302] 9.30 [.366] 5223980-1 —_
1773096, “Power Connectors 7.68 [.302] 7.68[.302] 7.68 [.302] 5223074-1 5-5223974-1
and Interconnection
Systems,” or contact your *Reference Product Specification 108-1651.
Tyco Electronics Sales Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
Representative. press-fit connectors.
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1 Tyco

Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Power and Guide Hardware 22,58
(Continued) Iyg ' .
— P
Expanded Universal Power . -
Module Right Angle Headers A Max. I O D ey S
3.00 . o
[.118] :
Material and Finish < =
Housing — Polyester, gray T
Contacts — Phosphor bronze, plated M8
0.00127 [.000050] min. gold in mating [-448]
area, 0.00054 [.000021] min. Tin-Lead 0.04- 010 (a1 Ret.—=
on AGTION PIN product area, with entire 1016004 | 14.60=013
contact L;n?erp\aled 0.00127 [.000050] TVp. (575 = .005]
min. nicke  t200:00__
= .003
120 Min. [':?0290 ]
[.047] 4 Plcs. ~— La2g) Ret
Related Product Data 6.00
- ) (23] — |
Guiding Hardware (Optional) — Typ.
TS T — e
S ) s
icati i — 564
Application Tooling ‘ U [Flet]
Header 225 " .
Seating Tool, 224441-1 ) ., [.089] 200 l
Board Support Fixture, 224442-1 : = rore MP
R el B [.123] |l 11.70=0.08 | 3221025
eceptacle [461 =.003] 4.00 [.127 = .010]
Seating Tool, 224421-1 15.70 1571 et
Board Support Fixture, 217602-1 31'23 — [618]
1.50 [-138)
Technical Documents Losel A
Product Specification f 1.50 All Plated
108-1651 [os9] ¥ Througi ?-mle /i\ Pgﬂ:; ',ﬁa?;m‘n 7000 = 0.025 [ 02756 = .0010]
l = 0. = U K L
Application Specification f 16 Plcs. Finished Hole = 0.60 = 0.05 [,024 = .002]
114-1103 I 6.00 3.00 Cu Thickness = 0.375 + 0.0125 [ 0148 = .00049]
Tyco Electronics Instruction Sheet ! ['zf el 118 P SnPb Thickness = 0.007 = .03 [.0003 = 0001]
408-4169 (Receptacle
Seating Tool 224421-1) Note: For finishes other than Tin-Lead,
_ ' 598 Ref reference Application Specification
T [117] 2 Ples. 114-1108.

@2.00=0.05 Thru Hole
[.079 =.002] 2 Ples.

Recommended PC Board Hole Layout

Positions Dimensions Stf:‘;i:rd Highi_lcs'ﬂ"'e“t
A B Base Part Number' Base Part Number'
4 1390 1275 5646954 120954
5 180 1575 5646955 120955
6 e 8 5646956 120956
7 2800 2175 5646957 120957
Note: For additional Power Module 8 ?Ugg 237‘?45 5646958 120958

options reference Catalog
1773096, “Power Connectors
and Interconnection
Systems,” or contact your
Tyco Electronics Sales
Representative.

! Dash number indicates sequence pattern. See customer drawing for specific dash numbers.
*Reference Product Specification 108-1651.

Note: All part numbers are RoHS compliant. Tin-Lead parts are RoHS compliant through exemption for lead in
press-fit connectors.
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Power and Guide Hardware

{Continued)
Guide Pin (Unkeyed)
See Chart
7.80 pin
Material and Finish [:307]
Guide Pin — Passivated stainless steel _
Part Number 223956-1 4.85 e I _
[191] Dia. *l ‘[ _____
B — . LOCTITE sealant
applied in this area. E
e A
e
x Dimension 5 Thread Part Numbers E
)
7.50 [.295] 24.73 [.974] M4 x 7-6g 223982-11 >~
9.20 [.362] 25.16 [.991] M4 x 7-6g 223969-7 T
12.70 [.500] 25.16 [.991] 8-32 UNC-2A 223969-4 ,z
12.70 [.500] 25.16 [.991] M4 x 7-6g 223969-1 N
6.20 [.244] 25.16 [.991] M4 x 7-6g 223956-1 o
12.70 [.500] 31.25 [1.230] 8-32 UNC-2A 1-223969-0 S
3.80 2[.150] 27.16 [1.069] M4 x 7-6h 120646-1 =
2.002[.079] 27.16 [1.069] M3 x 0.5 223988-1 g..
=

16.35 Hex Base.
2 Internal Thread.

Female Guide Module
(Unkeyed)

Material and Finish

Guide Module — Zinc alloy, chromate
conversion coated

Related Product Data
Application Tooling —

Seating Tool, 224440-1 970 _
Board Support Fixture, 217603-1 [.382] |
Technical Documents
Product Specification
108-1651 31752008 L | | |
inati ifi i [.125+.003] 77" Ffr-——--- S L
Application Specification Brillod Hola _“'.r' _ é :_,\_;éz .
114-1103 2Pls.  plo----- Pt | \\_
Part Number 223957-1 - 4-40 UNC-2B
(as shown)
34.20
Part Number 223979-1 I TR .
(dual alignment posts) )
’ = ! 15.00

Rl [:591] 5.75

P (.226]

] I

% R
i \

T T
LOCTITE is a trademark of Henkel Corp. ! | ' f

[ | ™ 11.00

_*-_F [.443]
Note: All part numbers are RoHS

compliant. Recommended PC Board Hole Layout
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Electronics

High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Power and Guide Hardware ... ., A [ségg]_. o a5
{Continued) [191 =.002] B ’ 98707419 I 1.152)
24° Ref e (343 2 5851
Rt [-039]
Guide Pin (Keyed) \ 8 - —L lloass-o0s 562 w000
2 050 _//f P [_190( .002] [.233 = .003]
Material and Finish | 1.020] 10| |
Guide Pin — Zinc alloy, chromate 4.14=005 1.067] 1.00
conversion coated [163 = 002] 1.03g] sgzo :.JJNC-ZB
Part Number 223985 ©1.10+005 45°Typ. 1.236] 7°°P
[.043 = .002) \é’s}
Z’( ¢ 0.50
Dimension Part 3 ¥ 020]
A B Number 3.85=0.05 5 "
23;16 23339 293985-1 [.152 =.002] # _é_‘ Xﬁ ¢ Row E HM Connector
@ 5.00 = 0.05
2900 2823 2230853 1497 = 002]
Recommended PC Board Layout
(Position Shown Used with
Part Number 5223986-1)
Female Guide Module (Keyed) ﬁ"éig]
2670 _
. . 1.051
Material and Finish [1.051
Guide Module — Zinc alloy, chromate TTTTTTTTTTTTTTTT RO W
conversion coated 15-="—" % G
Part Number 5223986
9.70 + 0.08 790109
[“A [382.003] 1311 5%
@ 5.40 = 0.08
+.003 ‘-\J‘-‘"
[2132.005] “PEADY
_ o)
Dim. . ead Part ST
A Number © 7.40 + 0.08 """!
0° 4-40  5223986-1 [2o1=003  LF
45° 4-40 5223986-2 4,40 = 0.05 272008 [31(133 i ﬂ;jgl
90° 4-40  5223986-3 [173 = 002] 16.75 15.00 135 0 008] 2 Plcs.
135° 4-40 5223986-4
180° 4-40 5223986-5
225° 4-40 5223986-6
270° 4-40 5223986-7
315° 4-40 5223986-8 Threaded Hole — See Table
0° M2.6 5120913-1
45° M2.6 5120913-2
90° M2.6 5120913-3
135° M2.6 5120913-4
180° M2.6 5120913-5
225° M2.6 5120913-6
270° M2.6 5120913-7
315° M2.6 5120913-8
©3.17520.08
[.125 =.003]
2 Plcs.
Footprint
Note: All part numbers are RoHS compliant.
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Electronics

High Speed Backplane Connectors

Power and Guide Hardware

Z-PACK HM-Zd Connector (Continued)

7.40
. [.291 rﬁn\y
{Continued) 0 5.15 + 0.05 | 7 _oBo=0ots
B [203 = .002] e, [.031 = .0008)
| I
B 3.80 = 0.05
= [.150 = .002] Rad.
PCB Layout for Guidepost
|f> >
A Note: Key hole orientation (Dim. A)
per mating guide module Part
200 .| [ Number table (Orientation
[.079] 32.00 shown on PCB layout is for
[1.260] ' Part Number 1-1410297-2).
1-1410773-1 Series
Contact, ESD Housing
Hole for Positive I
AN %\ < Retention Screw —u
[ [Z'gg] ~ H Ground Pad 2_:')
18.40 K. ) 400 5.00 [.197] on 2
[.724] Y pspsgegspsns E [ 1‘571 2Ples. g 396005 Retention Hardware -
l —Tnpgnnn 4 Ty [.156 = .002) 2 Plcs: Side of PCB =
M[ i] ¢ @ 3.96 = 0.05 5.63 ~
[-156 =-002] [.222] 12.25 o
3.70
[145] [Zigr‘_’l f [482] 500 )
31.88 | b1en S
[1.255] =
3
- 16.13 Y- =
[.635] 4" f \ ILI 9‘
12.50 Edge of Daughtercard
@ O 10.70 |
AN [421] e — =
B : Top of Motherboard
[szgg] Ref. PCB Layout
12.25 Connector Side
[.482]
Ref.
1-1410297 Series
. 32.00 . 5.70
[1.260] [.224] [~ A\>,
— 5.15 = 0.05 | . 0.80 = 0.015 Rad
= — [203 = .002] ™\ A [.031 = .0008] "
C Ol | L
[ X K 3.80 + 0.05
6.99 e (150 + 00z) "2
4.65
[ 183) - [ PCEB Layout for Guidepost
;‘F ] Note: Key hole orientation (Dim. A)
—] per mating guide module Part
6.50 Number table (Orientation
[.256] 28.95 shown on PCB layout is for
[1.140] Part Number 1-1410297-2).
1410548 Series
MULTIGIG RT Product Guide Modules
Description Part Number
Keyed/ESD Guide Module Assembly, Daughtercard® 1-1410297-X
Keyed Guide Pin, Backplane™ 1-1410773-X
Keyed Guide Pin, Backplane** 1410548-X
* See customer drawing for specific keying options.
** Internal and external threaded versions available, see customer drawings for available options.
Note: All part numbers are RoHS compliant.
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

AdvancedTCA Connectors

AdvancedTCA Zone 2

Front Board Connector

4 Pair Right Angle Receptacle
Part Number 6469001-1
See page 57 for more details

Backplane Connector

4 Pair Vertical Header

Part Number 6469002-1
See page 61 for more details

Front Board Connector Backplane Connector

AdvancedTCA Product
Guide/Keying Modules

The AdvancedTCA Guide
Modules can be used in a
wide variety of applications.
For motherboard-to-
daughtercard applications rA1
the vertical pin and right
angle socket are used. This
popular configuration is
further supported by our
wide offering of available
keying positions. Each of
the two keyed guide pins
and guide sockets per
module can be produced
in a variety of different key

A2 (RTM) K1/K2

. A2

positions. For co-planar

applications, the right angle - —

guide pins are used a|0ng ATCA Name ATCA Location Det‘;crlptlon Part Number

with the right angle guide rA1 Backplane 2.00— .00 118 0 e o Thickness 1469269-2

sockets. Both vertical and Rear Alignment Post

right angle guide pins are Al Backplane 4.10-6.00 [.161 — .236] PCB Thickness 1469269-4

available in short or lon i

SiZeS! to accommod ateg A1 Backplane 6.10 - 8.0??.%&3'??&%TtPl?stThlckness 1489263-8

being used with different A2 (RTM) Rear Transition Module Right Angle Male, Keyed 1-1469372-1

Tyco Electronics connectors. K1/K2 Front Board Right Angle Female, Keyed 1-1469373-1

K1/K2 Front Board Right Angle Female, Unkeyed Dummy 9-1469373-9

rK1 Rear Transition Right Angle Female 1469374-1
Al Backplane Vertical Male, Keyed, Short 1-1469387-1
A2 Midplane Vertical Male, Keyed, Long 1-1469388-1

AdvancedTCA is a trademark of PICMG-

PCI Industrial Computer Mfg's. Group. Note: All part numbers are RoHS compliant.
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Tyco
Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
AdvancedTCA 4610 pot, 2220 100
Power Connectors (Zone 1) See Note 2 el ' 802 2 (o)
Backplane Connector Y saarorr L
Straight, Compliant Press Fit e O )
Part Number 1766501-1 gy Ja st 202 Of
Material and Finish L ‘
Insulators — Thermoplastic, glass Hoige— 530
reinforced, black, UL94V-0 Max, aso | [ r207
Signal Pins — Copper alloy (180] ‘ Ses Note 1
Power Contacts — High conductivity 3.90 6.00 o250
copper alloy, plated 0.0076 [.000030] [.154] 200__| _| 12%] Logg)2 Ples.
min. gold in mating area per 6.60 | 2.20 [.079] 450
Tyco Electronics Specification 112-162-5, g g9 L2601 | LOBT - 0 1177]
over 0.00130[,000050] min. nickel per ~ [.378] fil + y 1771y
Tyco Electronics Specification 112-25-2 v i = o ! 7 E
Solder tails — 0.0030 - 0.0043 L}—T Ht _r @ 1.60
[.000120 - .000170] tin plated per lead 660 | 2.20 1] 10.00 L0538 Plos. ~
free Tyco Electronics Specification [.260] | [.087) 1113941 400 Y,
112-65-1, matt finish [31.22] 21.00 14.50 [.472] Cj?)
Notes: ’ 2'50,3'@5, o | 31?3 L5711 >
1. Mounting Holes (©2.00 [.079] x L1781 9.40 =
5.00 [.197] DP) for use with self o108 1370 3701 =
tapping screw (customer supplied). [0'691 [539] 1850 ™~
2. Positions 1—4 not populated and ’ 21.20 [.728] =
reserved for future use. | 2265__| [839] g’
[-888] 23.90 =
. 2660 _ | 941 @
(1.047] =}

Printed Circuit Layout

Front Board Connector

41,30 Max
See Note 1 [1.626] -

Right Angle,

Compliant Press Fit :

Part Number 1766500-1 7 SRS ettt 460 530
O : Max [180] [.207]

Material and Finish 2 ’ ’

Insulators — Thermoplastic, glass

reinforced, black, UL94V-0 t f

Signal Pins — Copper alloy

Power Contacts — High conductivity
copper alloy, plated 0.00076 [.000030]
min. gold in mating area per

Tyco Electronics Specification 112-162-5,
over 0.00130 [.000050] min. nickel per
Tyco Electronics Specification 112-25-2

18.65__
’*[.7341

///— See Note 2
%

Solder Tails — 0.0030 - 0.0043 0% o
(000120 - .000170] tin plated per lead (118 | [© @ i3y 26 Plcs. d
free Tyco Electronics Specification b ' of 200
112-65-1, matt finish 81.60 0o 220 3.90 660
[.063] \ [087] [154] [260] 45,7
Notes: ' 1»( | l 4'91
1. Mounting Holes (@ 2.00 [.079] x { B e e — Py e
5.00 [.197] DP) for use with self I o ) —
tapping screw (customer supplied). 4.50 T l—
2. Positions 1—4 not populated and [177] a50 &
reserved for future use. [177] T @1.70 2.20 6.60
©2.50 A [.067)] [.087] [.260]
2 Ples. . 2255 |
[.098] 200 (.888] 2 Plcs. 2.90
6.00 1079 o 2450 | [154]
. [.9685)
[:236] 4,09
AdvancedTCA is a trademark of PICMG- 13.40 [394]
PC! Industrial Computer Mfg's. Group. [-528] 4450
[.671]
Note: 2:: rﬁ;‘rita:gmbers are FioHS Printed Circuit Layout
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Vertical Pin Headers for
Cable Assemblies

Note: 4 Pair Shown Above

Application Tooling?

. : Matin " .
LN R R S N — - —
Header Removal Removal Insertion
4 eaeotos1t %30 o 10 2500 80 40 913731 15832371 17256351 15832551
4 eaeot2er 180 530 10 25.00 80 40 913731 15832371 1725635-1 15832551
2 4910611 %30 o 10 200 40 20 913721 15832371  1804170-1 15832551
2 eae9t2s-r 59 3o 10 Y 40 20 913721 1583237-1  1804170-1  1583255-1

1 With latch for cable assemblies.
2 See page 93 for Instruction Sheet Number.
For PCB Layout, see page 61-63.

Right Angle Pin Headers for
Cable Assemblies

Note: 2 Pair Shown Above

Application Tooling?

Pair Part Tail Mating  column  Module

. Insertion Repair
Pin Signals Grounds ——_—
Count Number Length Length Count Length g Pin Housing Chiclet
Header Removal Removal
2.20 5.30 25.00
4 6469668-1' 087 209 10 984 80 40 1804244-1 1804239-1 1804177-1
2,20 5.30 25.00
2 6469354-1" ‘087 509 10 984 40 20 1804178-1 1804172-1 1804175-1
1 With latch for cable assemblies.
2 See page 93 for Instruction Sheet Number,
For PCB Layout, see pages 64-66.
Note: All part numbers are RoHS compliant.
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

4 Pair 5 Column and

4 Pair 10 Column
Push-to-Release Cahle
Assemblies

Note: Design shown for
reference only. Contact
Tyco Electronics for other
variations and configurations.

2 Pair 5 Column and

2 Pair 10 Column
Push-to-Release Cahle
Assemblies

I“I\I
o
I
o
=
T
=
~
o
l9p]
o
=
=
D
j =3
o
-

Note: Design shown for
reference only. Contact
Tyco Electronics for other
variations and configurations.

4 Pair
Cable Assemblies for
Backplane Testing

Note: Design shown for
reference only. Contact
Tyco Electronics for other
variations and configurations.
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High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed 4 Pair [21-;2]_. - Top Surface of
Circuit Board Layouts : | ‘ Daughtercard
o 5 RowB
Z-PACK HM-Zd Backplane and 5 b
Z-PACK 2mm HM Connectors i P G463 o

0.10 Min.
.004] Gap 1YP- ]

Detail Z

1 ps
= 2.00 [.079] = 48.00 [1.890]

2,70 213
[.108] r.os4] |
24 Spaces @ 9 Spaces @ ___| 24 Spaces @
2.50 [.098] 2.00 [.079] = 48.00 [1.890]
=22.50[. 886]

ceaccoooa

o
Reference Spec/a 0.010 T _/ :; é R
1.0004] ' YP: 2 8ls

sooaa

cooas

cooooao0c

4 Spaces @  114-19029 for - - -
2.00[.079] Hole Dimensions \_Heference Spec. Spaces @
-s0[3ts) 125 s oo eSOl sl LGy
1.50 [.059] = 16.50 [.650] 50 Pl 200 Plos, =14.00 [.551]
Note:
1. Dimensions shown represent .
minimum stacking dimensions 3 Pair 2{;2 o 1(;?? <~ See Detall 7 Top Surface of
allowable. Customer specific appli- [-108] ‘ [-071] , %\(_ Daughtercard
cations will dictate actual module 4, T )
spacing. < o=l =1
& ht =
2 P/N 100141 =
WO
2.70 1.80
[.106] [071]
24 Spaces @ 9 Spaces @ 24 Spaces @
2.00 [.079] = 48.00 [1.890] 2.50 [.098] 2.00[.079] = 48.00 [1.890)
=22.50 [.886)

coooao
coooa
coonaa

ce00080

600000
Reference Spec./ 20.010
114-19029 for [ 0004]

0900

6 aagp

o
o
oo e
c
¢
o
o

ooocooooo

o | RowB

4 Spaces @ € It $ o
2.00[.079] Hole Dimensions Reference Spec. Reference Spec. 75 @
-8.00[315]  125Plcs. 114-13059 for 11419029 for paces
1.50[ gsg?icfgl;% [.472] Hole Dimensions Hole Dimensions _";%50?5]1
=0l H0L 50 Plcs. 200 Ples. = 14-00[.551]
2 Pair 1.80 . Top Surface of
See Detail Z
Wﬁlj ‘ [.071] ,\. r?_ Daughtercard
| ‘é\l‘_lu L) \ll_l‘_l\ [] | ) /
- JEEEEEEEEEE =
° o EEEEEEEEE
mom—hom oo £ _‘f'

180
[.071]
24 Spaces @ 9 Spaces @ 24 Spaces @
2.00 [.079] = 48.00 [1.890] 2,50 [.098] 2.00 [.079] = 48.00 [1.890]

=22.50 [.886]

Reference Spec. @ 0.010 T

4 Spaces @  114-19029 for [.0004] 'YP- o .

2,00[.079] Hole Dimensions 5 Spaces @ Reference Spe(\ﬂeference Spec.

-8.00[315] 125 Plos. 1.50 [.059] = 7.50 [.295] 114-13059 for 114-19029 for Spaces 8

Hole Dimensions Hole Dimensions 200 [.079]
60 Plcs. 200 Plcs, = '4001551]
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Z-PACK HM-Zd Connector (Continued)

Recommended Printed 4 Pair

R o S s S—
Circuit Board Layouts E[EUEIE[E@@E[E@; _ °
(Continued) . . IE]EIE@[EIE]E[EF: 200 POSN 2mm Hb o
o 125 POSN Zmm Hid <[EEEEEEEERE- o @
o . , a o PN 8464451  Fes FEM o
e PN I00ME-—FRrd FER u%ﬁﬁ]ﬁ@ﬁﬁ]ﬁ]ﬁ[ﬁ a = RowB
Z-PACK HM-Zd Daughtercard - ol R
and Z-PACK 2mm HM 270 | | ean Top Surtacs of
Connectors [-106] [.084] Daughtercard
24 Spaces @ 9 Spaces @ ___, 24 Spaces @
2.00 [.079] = 48.00 [1.890] 2.50 [.098] 2.00 [.079] = 48.00 [1.890]
270 __| |, =22.50[.886] 213
.106 e e s e e o
00010 e U B
[.0004]\ H HI : .
_ \Reference Spec. ‘
4 Spaces @ Reference Spec. 11 Spaces @ Reference Spec. 114-19029 for
2.00 [.079] 114-19029 for 150 [.059] = 11413059 for e pimensions ~
=8.00(315] Hole Dimensions 1650[650]  Hole Dimensions 200 Plcs. 7 Spaces @ !
125 Ples. 60 Plcs. 2.00[.079] )
PC Board Edge = 14.00 [.551 p=
=14.00.551] o
-~
Note: T
1. Dimensions shown represent . .z
minimum stacking dimensions 3 Pair " o 5 ™~
allowable. Customer specific appli- [ EEEEEEEEE: =zo0 Posn Zmm Hil H =
cations will dictate actual module T 125 POSN P 5 EFFE[FFWFF o g)
spacing. g o0 PUSE o emn T ofplelslalelelalalala. oy G45445.9 Ra FEM o =)
-Tie—P/N 100145-1—Rv& FEM—- —c[EEEEEREEEEE. ——-—-——- N =7 -RowB =
P T F =1
2.70 J l . L 1.80 Top Surface of =4
[.106] [.071] Daughtercard
24 Spaces @ - 9Spaces @ ___, 24 Spaces @
2.00 [.079] = 48.00 [1.890] 2.50 [.098) 2.00[.079] = 48.00 [1.890]
=22.50[.886]
270 N 1.80
20010 cios] | [T oo R
[.0004]\ fecanecana
icx:oac:-cc pecoa00aad
eacoeanccaaacoanscasaaan S22 srTronIiinee v
4 Spaces @ Reference Spec./ & Spa cesk Reference Spec. Rﬁiﬁ;gzgs fp‘;erc, [Egg]j
2.00[.079] H‘ ]4'[‘)?’029 for 1.50 [.059] = 11413059 for o Dimensions ’
=8.00[.315 ole Dimensions Hole Dimensions
[:315] 125 Plos. 12,00 [.472] praily 200 Plcs. 7 Spaces @
PC Board Edge 2.00[.079]
=14.00 [.551)
2 Pair c 5
I - T E 200 POSK 2mm  HkA t
c 125 POSN Zmm Hb |FEEEEEEEEE- = o
o i a o P/N 64684451 R/A FEM o
= PN 0054 Rea FER - [EREEEEEEEE- ) RowB
: i
2.70 _..‘ - | = 1.80 Top Surface of
[.071] Daughtercard
24 Spaces @ 9 Spaces @ 24 Spaces @
2,00 [.079] = 48.00 [1.890] 2.50 [.098] ) 2.00 [.079] = 48.00 [1.890]
=2250(888] || 49
e [.071]
L 0 teeeaoesans .
2;:?1;?\3:.?;; . S
| Reference Spec.
4 Spaces @ Reference Spec. 5 Spaces @ Reference Spec. 11410029 Fur [1623]_1
2.00[.079] H1 }43.9029 ‘I‘or 1.50 [.059] = 114-13059 for Hole Dimensions '
=8.00[.315 ole Dimensions Hole Dimensions
[.315] 125 Plos. 7.50 [.295] 60 Ples. 200 Plcs. 7 Spaces @
PC Board Edge 2.00 [.079]
=14.00 [.551]
79
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed
Circuit Board Layouts

(Continued) A . B
G of Signal Cavities ~ Ref. Ref. ¢ of Signal Cavities
) 1 Top Surface of
Connector with Unkeyed EEEEEIEEEEY | EEEEEEEEEY A
Guide Pins slelolefefo|o o io] B e L T T
EEEEEEEEEE T RS |
— — \ \J / X — — _[‘2'1?] Ret.

Top Surface of

U= Daughtercard

o] 1 b

. .
HEHEEEEEEE R EE .

[ 550

EEEEEEEEEE N EEEEEEEEE N _ e

m oo oo om T om ot m G of Guide Pin

| Top Surface of

USSR / Daughtercard
oW

Q]Em—m—m—m—mgu—g 1 1 I
1. Dimensions shown represent EEEEEEEEEE( ﬂ'\ \.EEEE’EEEE’EE
N,

1)
o

minimum stacking dimens_iqns ) JE il & 1o 1o fo o o o fo o | L 550 o
sty [FEEEEEEEECLEECEEEEEE N
spacig. EEEEEEEEEE  [FEEEEEEES
L mo—n mf——n m, L o ma—t m,
I
E EYEF;:___ 4_/“\\

T

T

1 \
|
! _

/ 17Typ. Ref.
PEM Nut Part Number KSF-M4 Annular Ring
C
Ref. D
8.74 Ref.
[.344] Ref.
Dimension Part
A B C D E Number
5.25 6.15 0.40 1.30 0.60
207 242 016 051 024 223356
5.52 6.42 0.65 1.55 0.42
217 253 026 061 017 5223985
Note: All part numbers are RoHS compliant.
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High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed
Circuit Board Layouts
(Continued)

Z-PACK HM-Zd Daughtercard
Connector With Unkeyed
Female Guide Modules

Note:

1. Dimensions shown represent
minimum stacking dimensions
allowable. Customer specific appli-
cations will dictate actual module

TNl

LTI

Oo0oDooooooao

| 5 6

T
s
.U'
K 20.75
D (817 "
5.75
LTI L] ™
I O I I |_|
oooaofnoon [} \\
4
11.00
[433] Ref.

A
Ref.
Typ.

¢ Ref. I‘i
)J

e

Fief

I N N

EEEEEEEEER

/ G of Guide Module

guspsdiens

P BT

550

spacing. t ﬁ Top SL!:;:;] of I
 of Signal Cavities \ / ¢ of Signal Cavities Daughtercard
FECEREEEEE) ) FEEEEEEEEE = -cocoov
FEEEREEFEE N [EEFEEEREER
SE R EeE R R R — et s ..
— T Tap Surface of
Daughtercard
i i . T —
EEEEEEEEEE | [FEEEEEEEEE |
EEEEEEEEERy ~EEEEEEEEER oot
(= i _
FEFFEEEEEE "/ EEFEEEEEER
——REEREEEEEE— Eﬁﬁﬁﬁﬁﬁﬁﬁﬁn 580
J__E:B:‘L Top Surface of
Daughtercard
Dimension Part
A B c  Number
07 s 0o 5220987
317 75 Oas 0220980
Note: All part numbers are RoHS compliant.
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed
Circuit Board Layouts

(Continued) 1.55 Ref.
[.061] Typ.
S
Z-PACK HM-Zd Backplane ] = = Daughtercard
Connector and Universal , H@ (0 e e e e L
Power Modules P P
| EEEEEEEEEE
M i M } Top Surtace of
N L BN WAl L | Daughtercard
—eEEEEEEEER Hﬂ EEEEEEEERH e
skkkEkkEEEERY WU EEEEEEEEES
EHEEEHEHSE EEikiEiELE
moo—n m o= m, T — O —
T | | — | 1 L/ E— |  — \‘] Top Surface of
1%00-0600-06(‘3 Jj—w 1%00-060000(‘3 DathtErEard
Note: HHEHHEEEHE ﬂmﬂ EEEEEEEEEE e
1. Dimensions shown represent == (=i=is1=1=(=1=1= (||| ||| =1=1=1=1=1= ===
minimum stacking dimensions L‘: = ILG. LD LT L‘.’ LG
allowable. Customer specific appli- HEEER R R
cations will dictate actEaI modlljjlz IL"L = DL"LG DLDL’ =)
spacing. clojojole (oo e[|
HHHEEHEEEE
ot om oo om
3.30
[-130] Reference Spec.
114-13059 for
Hole Dimensions
{ <] for HM-Zd
T 1.50
II I.J [‘059] Retf.
.? o 4) N i
—_ -g—o— e—{— -7
¢ 3% et
9 Top Surface of
Daughtercard
Connector Qutline Re1f1e f1n ;: 33‘9}5‘?0'
Hole Dimensions
for Power Module
Recommended PC Board Layout
Component Side
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High Speed Backplane Connectors

Recommended Printed
Circuit Board Layouts
(Continued)

Z-PACK HM-Zd Daughtercard
Connector and Universal
Power Modules

Note:

1. Dimensions shown represent
minimum stacking dimensions
allowable. Customer specific appli-
cations will dictate actual module
spacing.

Z-PACK HM-Zd Connector (Continued)

Oo0fgoOoDoooaoao

ARAAAART
EJWHA P

LTI

] R 1220 gy

0.325Ref. \Ses Recommended
[.013] Typ. PC Board Layout

T o W S o WY ) L L |8

EEEEEEEEER EEEEEEEEEE - Tnoces
| e

EEEEREEEE —— FEEFREEEEE
EESEEEEEE | | | [EEEEREEE

@@%ﬁ@@@ﬁ@@ ;
e R e e e

EegiEpEEnpl] ) | | [EeERREEaE:
—{pEEEEepEEs ! pEEERPEERE

[N

Top Surface of
Daughtercard

FEEREEERRE

Top Surface of
Daughtercard

Reference Spec.
114-1103 for

4.05 Hole Dimensions

L 1'59] Ref. for Power Module
. T Reference Spec.
\ 114-13059 for
Hole Dimensions
for HM-Zd
{f Qo e &= —& —G |
Ii' o o O o o ¢ o
I‘ g (c; 2 i 3 2 S |?dgg] Ref
Leading Edge of | o |
Daughtercard o e 9 A o - O 5 I !
o e Ty \_} _
. S |

N\
J
1.50 J 1.50
Ret. 4o Rt Los9) e

[.059] [.195]

Recommended PC Board Layout
Component Side
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High Speed Backplane Connectors

Recommended Printed
Circuit Board Layouts
(Continued)

Z-PACK HM-Zd Backplane
Connector and MULTIGIG RT
Connector Guide Modules

Note:

1. Dimensions shown represent
minimum stacking dimensions
allowable. Customer specific appli-
cations will dictate actual module
spacing.

Z-PACK HM-Zd Connector (Continued)

6.42

7.32

[253] Ref.

G of Signal Cavities

10&:']1 o H"i
B IR
EEEEEEEEEE

ot om oo om

T

T i}

10
=

L/ 1| | | i

HEEH S -

Ref.

NEEHHEEEHEE
i )\
\:/

S T ST

=

.288] Ref.

/ ¢ of Signal Cavities

Top Surface of

;DIDJ;I.LI _L” _J'l _L” _LL(_:J.U 2' Daughtercard
BEEEEEEEEE Lo

Mmoo om o om,

[EegEsrEey Lo,

—T_6.00
\ .236) Ref
G of Guide Pin

pniifylyy eyt
g e g e b e e
=1 = L=

Mo om o n— om,

10\.”:'[] oy |l}:|J| -]I]/
EEEkEEEEEE e

EEEEEEEEEE/ )\ BEEEEEEEEE
FE )

[ 6.00

\ § of Guide Pin

[.236] Ref

Top Surface of
Daughtercard

Top Surface of
Daughtercard

Spm oo = ie oo o N~ 800
EEEEEEEEER N s

EEEEEEEEEE
oo wom o nomy

[.384]

0.67 Typ.
[.026] Ref. |

nonnononanannannnon] .

nnnnnnonanannaonnnnl

¢ of Guide Pin

Catalog 1773095
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed
Circuit Board Layouts
(Continued)

Z-PACK HM-Zd Daughtercard
Connector and MULTIGIG RT
Connector Guide Modules

LTI

A
| ] 8

~_ / T
s

\‘ T
" 17.25
Ref.
| s00 o L679)
ILILLLLLL) Y chem
\
DCoocooooocoo \\
LA
10.75
[423) Fet

6.42

[253] Ref. 4‘-—*
0.32 Ref.

[013] Typ. T~

Note:

1. Dimensions shown represent
minimum stacking dimensions
allowable. Customer specific appli-
cations will dictate actual module
spacing.

@FW@FWF

2B EpEEEEE

G of Signal Cavities \

FEEEEECEEE

== T

PReEE=eERE | EHEEE

/ G of Signal Cavities
T 7 S —;

~
G of Guide Module
(=] (mfl1im i
= ]

: ¢ of Guide Module

Row B

__ 6.00

-~ 1.238]
Top Surface of
Daughtercard

Ref.

Row B

EEEEEEERE
= FE
SCRLLTTT

] -

EEEEEECECE
B8R oee

B | [ 6.00
alla ?Ai (a6 Ref.
v f Top Surface of

Daughtercard

/ G of Guide Module

RowB y

__ 6. 00
1238 °
Top Surface of
Daughtercard

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

Dimensions are in millimeters
and inches unless otherwise
specified. Values in brackets
are U.S. equivalents.
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High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed

Circuit Board Layouts

{COnTiﬂUEU) Top Surface of Daughtercard
o] and Centerline of Row B.
i’/ Both Connector Pairs N
Z-PACK HM-Zd Connector . are Coplanar. See Nots 2.
Recommended Midplane L
Layout Option #1 3
=
o I !
m o o o oo 0 o co =
] I
0.90
Ref.
[.oas] ¢ Pin Identification:
‘ Row A / Column 1
H — T H/r/_ See Note 2.
I : : : v ;
Notes: T f Backplane
1. Minimum recommended back- } [ [ K. Thwl;ness
plane thicknesses calculated S “T . Tail Length
using maximum and minimum | | a T:png
tolerances. No statistical methods | F\‘l m l'ﬁ. e
were used. Il @ I Al | Al i Pin Identification:
. ‘ IS MLy Gy (i Row A / Column 10
2. Refer to the customer print for | H g H H See Note 2.
complete column and row desig- |
nations. M | M
| L] @ || E
0OO0o0DO0O0O0O0O0OoD J C
© C
|
e
Tail Min. Recommended
Length Backplane Thickness
1.80 4.00
.07 157
2.50 5.40
.098 213
Catalog 1773095 Dimensions are in millimeters Dimensions are shown for USA: 1-800-522-6752 South America: 55-11-2103-6000
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed
Circuit Board Layouts

(Continued)
Z-PACK HM-Zd Connector !
Recommended Midplane |
Layout Option #2
B 8 8 8a EE]| 8B 8 8a 8 8
L] ! | c
! Pin Identification:
| Row A / Column 1 I“I\I
| | . See Note 2. ;
'IHH "I ”’ 'H H "H "'[ 'H Tail Length Typ. o
O/ 1 L I -~
Notes: | Backplane T
1. Minimum recommended back- i Thu:i;ness |§
plane thicknesses calculated ™~
using maximum and minimum i |'|| LI See Note 3. =
tolerances. No statistical methods X g)
were used. | alfjaf|o]|P Pin Identification: 2
2. Refer to the customer print for I ' ! Row H / Column 1 <5}
complete column and row desig- | i \ | ‘ See Note 2. =}
nations. M i - L U =]
3. An additional row of holes must : s s 2 ole 2 8 o ow
be drilled to accommodate this e e 8 & o 8 & 8 © ®
midplane application. s e 5 3 sle s 00
@ @ @ @ & @ & ® L] o
e L L] e ¢| L] e L] L] a
L] @ [ ] -1 ml L] L ] [-] L] o
L L] @ a e @ & ® L] L1
L] k-] L] -] 9| o -] L] L L1
@ @ @ o el @ ® [-] L] o
® @ ©® @ a-| @ & ® ® ®
L] L] L] L] hl L] L] L] L] L]
| ‘ ;
| ‘ |
I
\ ¢ is coplanar
Tail Min. Recommended
Length Backplane Thickness
1.80 4.00
.071 157
2.50 5.40
.098 213
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Recommended Printed
Circuit Board Layouts

(Continued)
Z-PACK HM-Zd Connector
Coplanar — 2
—1 2

1 o

1 o

1 o

| | a

1 a

| ]

/ fﬁ;?'( HM-2d Right Angle Headsr Z-PACK HM-Zd Right Angle Receptacle
4 Pair
[
For Coplanar Applications
Centerlines of Holes on
Receptacle PCB To Be Aligned
To Holes in Header PCB
88
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High Speed Backplane Connectors

Z-PACK HM-Zd Connector
Footprint and PC Board
Trace Routing

m Accounts for system design
requirements

m Footprint is optimized for
low noise and ease of
routing

m Footprint permits wide
traces for long runs and
without having to separate
differential pairs

m Footprint supports quad
routing techniques
(see below)

Benefits of Quad Routing

m Better Platform
Characteristics

= Performance variation
due to layer connection
is reduced

= Crosstalk is reduced

= Return loss is reduced

m Enables a lower cost

solution

a Cost of better materials
is offset by reduced
processing

= Increased manufactura-
hility—Iless layers and
decreased aspect ratios

= Decreased number of
layers reduces the need
for counterboring of
PG boards

Z-PACK HM-Zd Connector (Continued)

THE ACTIVE INTERCONNECT
HM-Zd QUAD ROUTE TEST BACKPLANE

Iyly

Notes Regarding Quad
Routing:

1. Within pin field, center
signal pairs between

|o o|o|o o|o|o o|o|o o\o

Standard m— . |
4 Layers W ° ro O—‘ ° signa columnls -

2. Trace separation is
increased over “standard”
recommendations to

QuadRoute further limit trace to trace
2 Layers crosstalk

3. Recommend Quad
Routing pairs together
that are propagating in
the same direction

|o o|o|o o|o|o o|o|o o\o

4.75 5.25 4.75 13.25 4.75 5.25 4.75

I'[.m?]’r'[.zon [.1B?]T_[.szz]_"|*[.1av]'l"[.zm]"l*[.m?]’l
] || ] ]

| 2.92 ,
‘ [.115] ‘

bility and to improve

1.22
[.048] . .
trace break-out

L 2. Antipad length shown is
2.92 [.114]. An antipad

1.50 length up to 3.48 [.137]
058 may be used.

Notes Regarding Antipad
Design:

1. An oval shaped antipad
may be used to increase
PC board manufactura-

For further details request Report # 20GC015-1 or visit
hitp://catalog.tycoelectronics.com/TE/Generallnfo/footprint_optimization.pdf
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High Speed Backplane Connectors

Connector Housing
Gathering Capabilities

Z-PACK HM-Zd Connector (Continued)

¢ of Receptacle \
|

1.48
1.058]

-~ [.16221 Offset
G of Receptacle \ —
|
[
[
M
[
[
[ T T
[} | | J
I
| —
24.55 J e / 25.20
L967] et | | ) La0o) et
|
|
!
|
|

Note: Dimensions are at nominal

conditions. The offsets are to

be

applied to either side of the header

center line.

90

\ @ of Header

\ ¢ of Header

Catalog 1773095
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Z-PACK HM-Zd Connector

Mating Sequence Chart
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Fully Mated Reliable Mate
Dim. A Dim B.
Product . - - Fully Mated
. Dim.C Fully Contact Reliable First Mate i
Family Mated Mate Last Break Wipe Length t
Ground Shield 16.78 [.661] 17.55 [.691] 4.28 [.169]
Z-PACKHM-zd ~ 1.30 12.50 Signal Level 2 15.41[607]  15.85[624]  2.91[115]
Product .059 492
Signal Level 1 13.91 [.548] 14.35 [.565] 1.41 [.056] U
Z-PACK HM-Zd 24.0 mm Pin 27.50[1.083]  33.40[1.315] N/A =
Guide R 22.2 mm Pin 2570 1.012] _ 31.60 [1.244] N/A 2
Hardware Key Blocking Point N/A 22.03 [.867] N/A ;
2 PACK TinM 1.50 12.50 Ground Pins 16.44 [.647] 17.13 [.674] 3.94 [155] =
- Inivian E o "
Product 29 4op Signal Level 2 14.94(.588]  15.63[615]  2.44[.096] r
Signal Level 1 N/A N/A N/A =
Signal Level 3 18.27 [.719] 18.84 [.742] 5.77 [.227] g’
ZPACKEmMHM e ier Signal Level 2 16.77[660] __ 17.34(683] __ 4.27[168] =
Signal Level 1 15.27 [.601] 15.84 [.624] 2.77 [.109] @
Ground 18.00 [.709] — 5.50 [.217] =]
MULTITﬁlG RT 250 12.50 Signal Level 3 18.00 [.709] — 5.50 [217] -
Product 098 492 Signal Level 2 16.50 [.650] — 4.00 [.157]
Signal Level 1 15.00 [.591] — 2.50 [.098]
Ground 18.00 [.709] — 5.50 [217]
MULTIT(32IG RT 505 12.50 Signal Level 3 18.00 [.709] — 5.50 [217]
Product 089 492 Signal Level 2 16.50 [.650] — 4.00 [.157]
Signal Level 1 15.00 [.591] — 2.50[.098]
Powar it 1250 Power Lovel 2 22.25 [.876] - 9.75 [.384]
Module ' '
Power Level 1 20.75[.817] _ 8.25[.325]
MUlE'srlt_sc;G RT A 12.50 Guide Pin Key 33.25[1.309] N/A 20.75 [.817)
uige
Hardware 492 Guide ESD Contact ~ 30.75 [1.211] - 18.25[.719]
+ PACK HS3 1.50 12.50 Ground 17.08 [.672] 17.60 [.693] 4.78 [.188]
Product 059 492 S!gnal Level 2 16.05 [.632] 16.47 [.648] 3.75[.148]
Signal Level 1 14.55 [.573] 14.97 [.589] 2.25[,089]
Power Level 3 20.25 [.797] 20.95 [.825] 8.10[.319]
UPM 320 1250 Power Level 2 18.65(734]  19.35[.762)  6.50[.256)
Power Level 1 17.03 [.670] 17.73 [.698] 4.88[192]
UPM Guide Pin Key 31.39[1.236]  36.16 [1.424] N/A
Guide 5o 1250 Keyed Guide Pin __ 31.39 (1.236] _ 36.16 [1.424] N/A
Hardware ' ! . :
Keyed Guide Pin 35.23[1.387]  40.00 [1.575] N/A
PreMate Power — 5.61[.221]
Level 1 - 16.84 [.663] Min.
MULTI-BEAM XL PostMate Power — 4.34[171]
Hﬁggd';'r'?ée 5.08 14.73 Level 2 - 17.81[.701] Min.
Vertical 200 580 PreMate Signal — _ 18.26 [.719) 3.81[.150]
Receptacle Level 2 ' . Min.
PostMate Signal — 2.54[.100]
Level 3 19.53 [.769] Min.
PreMate Power — 5.61[.221]
Level 1 - 15.32 [.603] Min.
MULTI-BEAM XL —
Right Angle a1 1321 PosiMLaé‘\a’gozwer _ 16.28 [.641] 4.3“;1-71]
Receptacle : P -
to Vertical -150 520 PreMate Signal — _ 16.74 [ 659] 3.81[.150]
Header Level 2 e Min.
PostMate Signal — 2.54[.100]
Level 3 18.01 [.709] Min.
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Electronics High Speed Backplane Connectors

Z-PACK HM-Zd Connector (Continued)

Z-PACK HM-Zd Connector
Application Tooling and
Equipment

BMEP-5T

1585280-1 Model AP3 1585696-1 Model BMEP 5T

T aianad

Typical PC Board Support Typical Receptacle Seating Tool

(Customer Supplied) IS 408-8500

Typical Receptacle Housing
Removal Tool
IS 408-8644

Typical Pin (Post)
Extraction Tool
IS 408-8646

Note: Typical power units from
Tyco Electronics Automation Group
include, but are not limited to those
shown on this page.

Note: All part numbers are RoHS compliant.
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Typical Pin (Post)
Insertion Tool

1585699-1 Model MEP 6T

Typical Pin Header Seating Tool
IS 408-8501

1S 408-8648

Typical Manual Arbor
Frame Assembly
(Commercially Available)

Typical Chiclet Removal Tool
IS 408-8647

Typical Header
Removal Tools
IS 408-8645
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Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
Z-PACK HM-Zd Connector Type Description Instruction Sheet  Part Number
Application Tooling and Seating Tool, Receptacle, 4 Pair, 10 Column 408-8500 91347-1
Equipment (Continued) Seating Tool, Receptacle, 4 Pair, 15 Column 408-8500 91347-2
Seating Tool, Receptacle, 4 Pair, 12 Column 408-8500 91347-3
Seating Tool, Receptacle, 4 Pair, 20 Column 408-8500 91347-4
Seating Tool, Receptacle, 3 Pair 408-8500 91376-1
Seating Tool, Receptacle, 2 Pair, 10 Column 408-8500 91350-1
Seating Tool, Receptacle, 2 Pair, 20 Column 408-8500 91350-2
Board to Seating Tool, Header, 4 Pair, 10 Column 408-8501 91349-1
Board Seating Tool, Header, 4 Pair, 15 Column 408-8501 91349-2
|[}geoiitl_i]0” Seating Tool, Header, 4 Pair, 12 Column 408-8501 91349-3
9 Seating Tool, Header, 4 Pair, 20 Column 408-8501 91349-4
Seating Tool, Header, 3 Pair 408-8501 91375-1
Seating Tool, Header, 2 Pair, 10 Column 408-8501 91348-1
Seating Tool, Header, 2 Pair, 20 Column 408-8501 91348-4 t
Seating Tool, Right Angle Header, 4 Pair, 10 Column 408-8810 91378-1
Seating Tool, Right Angle Header, 4 Pair, 12 Column 408-8810 91378-3 ~
Seating Tool, Right Angle Header, 3 Pair Note 1 1804179-1 _'U
Seating Tool, Right Angle Header, 2 Pair Note 1 91377-1 =
Receptacle Housing Remaval Tool, 4, 3, 2 Pair, 10 Column 408-8644 1583224-1 ;)
Receptacle Housing Removal Tool, 4, 3, 2 Pair, 12 Column 408-8644 1583224-2 T
Receptacle Housing Removal Tool, 4, 3, 2 Pair, 15 Column 408-8644 1583224-3 =
Receptacle Housing Removal Tool, 4, 3, 2 Pair, 20 Column 408-8644 1583224-4 r'é:l
Housing Removal Tool, Vertical Header, 4 Pair 408-8645 1583220-1 o
Housing Removal Tool, Vertical Pin Header, 3 Pair 408-8645 1725634-1 g
Housing Removal Tool, Vertical Header, 2 Pair 408-8645 1583234-1 g
Board to Extraction Tool, Individual Pin, Header, 4, 3, 2 Pair 408-8646 1583237-1 =1
Board Chiclet Removal Tool, Receptacle, 4 Pair 408-8647 1583248-1 =
'IEéeoFI'i?\ié Chiclet Removal Tool, Receptacle, 3 Pair 408-8867 1673952-1
Chiclet Removal Tool, Receptacle, 2 Pair 408-8647 1583249-1
Insertion Tool, Individual Pin, Header, 4, 3, 2 Pair 408-8648 1583255-1
Housing Removal Tool, Right Angle Header, 4 Pair Note 1 1804174-1
Housing Removal Tool, Right Angle Header, 3 Pair Note 1 1804173-1
Housing Removal Tool, Right Angle Header, 2 Pair Note 1 18041711
Chiclet Removal Tool, Right Angle Header, 4 Pair Note 1 1804177-1
Chiclet Removal Tool, Right Angle Header, 3 Pair Note 1 1804176-1
Chiclet Removal Tool, Right Angle Header, 2 Pair Note 1 1804175-1
Cable 1o Seating Tool, Vertical Cable Header, 4 Pair 408-8785 91373-1
Board Seating Tool, Vertical Cable Header, 2 Pair 408-8785 91372-1
Insertion  Seating Tool, Right Angle Cable Header, 4 Pair Note 1 1804244-1
T00ling g ating Tool, Right Angle Cable Header, 2 Pair 408-8785 18041781
Housing Removal Tool, Vertical Header, 4 Pair 408-8645 1725635-1
Cable o Housing Removal Tool, Vertical Header, 2 Pair Note 1 1804170-1
Board Housing Removal Tool, Right Angle Header, 4 Pair Note 1 1804239-1
Repair  Housing Removal Tool, Right Angle Header, 2 Pair Note 1 1804172-1
Tooling G iciet Removal Tool, Right Angle Header, 4 Pair Note 1 1804177-1
Chiclet Removal Tool, Right Angle Header, 2 Pair Note 1 1804175-1
Note: 1. Contact Tyco Electronics for Instruction Sheet.
Note: All part numbers are RoHS compliant.
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Electronics High Speed Backplane Connectors
Z-PACK HM-Zd Connector (Continued)
Compatible 2mm HM Receptacles with Upper and
Products Lower Ground Return Shields

Z-PACK 2Zmm HM Type A& B
Connector Modules

m Offered with five rows of signal confacts and
two rows of ground contacts

m Type A offers center guiding and keying
facility and 110 signal contacts

® Type B has 125 signal contacts

® Upper ground refurn shields are pre-fitied to
receptacles and used with the 5+2 row male
conneclors

m Up to three levels of sequenced pins
available on vertical pin headers

m Both types are end stackable without change
in contact pitch

Z-PACK 2mm HM Type D & E

Connector Modules

w Offered with 8 rows of signal contacts and
two rows of ground contacts

m Type D offers center guiding and keying
facility and 176 signal contacts

® Type E has 200 signal contacts

® Upper ground return shields are pre-fitted to
receptacles and used with 8+2 row male
connectors

® Up to three levels of sequenced pins
available on vertical pin headers

m Both types are end stackable without change
in contact pitch

Z-PACK 2Zmm HM Type F & C
Connector Modules

® Half size modules which are intended for
use at the end of a column

m Type C has 55 signal pins and guidance fea-
tures

® Type F has 88 signal pins and quidance
features

® Upper ground return shields are pre fitted to
receptacles and used with 5+2 and 8+2 row
connectors

™ Three levels of sequenced pins available on
vertical pin headers

m Both types are end stackable without change
in contact pitch

Type AB/ DE Modules

m (ffers maximum signal density and
alignment features of standard Type A & D
modules

m Type AB offers 125 signal contacts and
guiding and keying features

m Type DE offers 200 signal contacts and
guiding and keying features

w Offers all the advantages of sequenced pins,
pre-shielded receptacles and end stackable

Type L M & N Connectors

m DIN contacts can be fitted to types L, M and
N style housings either in power or coax
options

® 5 row and 5+2 row connector options

™ Type L accommodates up to 6 DIN contacts

® Type M connectors are loaded with 55
signal contacts in row A to E and 3 cavities
for DIN style contacts

m Type N accommodates up to 3 DIN contacts

L

S

| T

= \ates with 5+2 and 8+2 row male product
to improve signal integrity
m Three levels of performance
a) reduced cross talk
b) ground return shields
¢ reduced cross talk and ground return
shields

Z-PACK 2mm HM Connector

Coding Keys

® |Jsed in Type A, D, L and M male and female
connectors

= Polarized features and used in the multi-pur-
pose center of the male and female housings

® Keys are inserted in the mating faces of the
housings
® Available in up to 70 different options

Shrouds

m (ffered in type A, B, A/B, C, D, E, D/E, and F

® Product is offered in various standoff
heights to accommodate a wide variety of
peh thicknesses

Right Angle Male Offering

m 5 row connector offering Type A, B & C style
product mate with respective right angle
product for card extender applications

= Type A has 110 signal confacts and center
guidance and keying facility

m Type B offered in 25, 22 & 19 column
offerings

® Type C has 55 signal contacts and guidance
features

= Available in standard and reduced cross talk
varieties

Universal Power Module

m Difered in 3 to 12 position sizes

= |nverse sex configuration offers a vertical
receptacle for backplane applications

m Polarized vertical press fit leads

= {Jp to 15 amperes per contact with a
durability rating of 250 mating cycles

Vertical Receptacles

w5 & 8 row product offering

= |sed with either vertical or right angle males
in application

= Type A & D offers center keying and
guidance

m Type B & E offers 25 columns of signal con-
tacts

= Type C & F is a half size module with
guidance features
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