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1 Tyco
Electronics

High Speed Backplane Connectors

Product Line Overview

Product Facts

m High speed, high density
two piece board-to-board
backplane connector

m Dual beam provides
redundant contact for
improved reliability

m For data rates of 6.2+ Gh/s

m 10 row, 100 high speed
lines per 25.00 [.984]

m 6 row, 60 high speed lines
per 25.00 [.984]

m Controlled impedance:
50 ohm Single Ended
100 ohm Differential

m Feedthrough versions for
midplane applications

m 250 mating cycles

m End stackable on 2.50
[.098] centerline, signal pin
to signal pin

m Advanced ESD/Power (10
Amps) using optional guide
pins and power contacis

Z-PACK HS3 Connector (Continued)

The emergence of high
speed serial backplanes
has forced interconnections
to be able to transfer data at
gigabit speeds.

The Z-PACK HS3 connector
system has been specifi-
cally designed to support
this generation of high
speed serial data transfer.

crosstalk. Compliant pins
are used on both daughter-
card and backplane.

This connector family is
press fit and is compatible
with other Z-PACK HM
family connectors on the
same board edge. Z-PACK
HS3 connectors support
data rates of 6.2+ Gb/s per

optimized for high density
for 25.4mm or 1.0 inch card
centerline applications.

The Tyco Electronics Univer-
sal Power Module (UPM) is
designed to be compatible
with the Z-PACK HS3 con-
nector.

Static Discharge Guide/

Applications Tyco Electronics has incor- differential pair. The 6 row ng Eggéggg:splaaiver-
m High Speed porated a controlled imped-  version is optimized for sal Guide Pin and Fiece ta-
Telecommunications ance microstrip path through ~ 20.32mm or 0.8 inch card cles, and Coding Keys 80

Equipment the connector to minimize centerline applications, p 9

m Mid-range and high-end
services

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

®

signal degradation and

Availability

while the 10 row version is

row only) are also available.

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: available on product website at hitp://hs3.tycoelectronics.com

Electrical Performance Report: hitp://hs3.tycoelectronics.com

http://hs3.tycoelectronics.com

Technical Documents
Product Specification

6 row EPR #138505; 10 row EPR #138506

Routing Guide: http://hs3.tycoelectronics.com
Routing Guide #20GC017

Material and Finish

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

Ratings
Current — 1.15A per fully energized

108-1957 Operating Voltage — 250 VAC max.
- I Compliant Pin Finish — 0.8um Temperature —-65°C to 105°C
Application Specification i i mi
11";’43020 p SnPhb min. over 1.3um Ni min. Mating Force — 0.75N max. per
e Contact — Copper Alloy contact (signal = 1 contact, ground =
IGES is a trademark of IAMBA Networks, ~ Qualification Test Report Housing — Glass filled polyester, 94V- 1 contact)
Inc. 501-501 0 rated Durability — 250 cycles

PRO/E is a trademark of Parametric
Technology Corp.

* Reference Product Spec. 108-1957 for
complete list of performance data.

Catalog 1773095
Revised 12-08

Dimensions are in millimeters
and inches unless otherwise

Dimensions are shown for
reference purposes only.

USA: 1-800-522-6752
Canada: 1-905-470-4425

South America: 55-11-2103-6000
Hong Kong: 852-2735-1628

Mexico: 01-800-733-8926
C. America: 52-55-1106-0803

specified. Values in brackets
are U.S. equivalents.

Specifications subject
to change.

Japan: 81-44-844-8013

www.tycoelectronics.com UK: 44-8706-080-208

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/3418749/5223986-2.html

= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Performance Specifications  Asynchronous Diff. NEXT (%)

Eleclrlca! (':haraclerlsllcs Edge rate 20-80% HS3 10-Row Measured Noise Totals

Characteristic Impedance — 50ps 100ps 150ps 250 ps
100 + 10% Ohms BC Pair Total NEXT 2.3% 1.9% 1.7% 1.3%
Nominal Resistance — 21 mOhm DE Pair Total NEXT 4.0% 3.3% 3.0% 2.4%
Crosstalk — See table at right FG Pair Total NEXT 40% __ 34% _ 31% _ 27%

HJ Pair Total NEXT 2.3% 1.9% 1.7% 1.5%

Insertion Loss — See chart below

Synchronous Diff. NEXT (%)

Edge rate 20-80%

HS3 10-Row Measured Noise Totals
50 ps 100 ps 150 ps 250 ps

BC Pair Total FEXT 0.5% 0.3% 0.3% 0.2%
DE Pair Total FEXT 1.5% 0.8% 0.5% 0.5%
FG Pair Total FEXT 1.4% 0.8% 0.7% 0.5%
HJ Pair Total FEXT 1.0% 0.6% 0.4% 0.3%

Edge rates specified are at the connector.
Noise includes 1.60 [.063] footprints on both sides of the connector.
Totals include contributions from 8 adjacent aggressor pairs.

- Bl Control Setup Measure Calbrate  Ufilties  Help 26 Jan 2005 1434 ;|
-y sk Mods..
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10 Gh/s data rate

BC Pair

64% Eye Opening
12.6ps Jitter
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Calibrated to include only the connector and the 1.60 [.063] footprints on both sides of the connector.

Note: All part numbers are RoHS compliant.
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Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Z-PACK HS3 Connector:
Printed Circuit Design Rules
for Backplane Routing

Using Standard Commer- Finished Drilled padDia.  Annular  Pad-Pad Spacin Conductor Routing Options
cial Design Rules Hole Dia.  Hole Dia. : Ring 63 mils (1.58mm) C/C 5 mil spacing 6 mil spacing
. . . I 24 mils 28 mils 44 mils 2 mils 19 mils 9 mils 7 mils
TT]'_S rtlab‘e 't'?jts r_““""? Spec'f't?a“[?'és 0.6mm 0.7mm 1Amm  0.05mm 0.475mm 0.225mm 0.175mm
WRICH MeeL design rules practiced by 24 mils 28 mils 42 mils 1 mil 21 mils 11 mils 9 mils
mQSl printed circuit board vendors. 0.6mm 0.7mm 1.05mm  0.025mm 0.525mm 0.275mm 0.225mm
This table should be used to route 24 mils 28 mils 20mils _ tangency 23 mils 13 mils 11 mils
the Z-PACK HS3 connector for mast ap- 0.6mm 0.7mm 1.0mm  tangency 0.575mm 0.325mm 0.275mm

plications and especiqlly under one Commercial Design Rules:
or more of these cqnmdera[,onsr Minimum pad diameter for tangency: Drill Diameter (D)+12 mils (0.3mm)
1. Edge rates require the widest Hole location tolerance: +/- 3 mils (0.075mm)
conductors possible. Pad/Pad artwork tolerance: +/- 2 mils (0.05mm)
2. Backplanes having layer counts Feature tolerance (1 oz foil): +/- 0.075 mils (0.0175mm)
above 16.
3. Backplanes which exceed 508mm
(20") in length or width.

4, Cost is a major factor.

Finished Drilled Annular Pad-Pad Spacin i i
Usu!g Advanced pad Dia Spacing Conductor Routing Options
DeS|g|'| Rules Hole Dia. Hole Dia. ' Ring 63 mil (1.58mm) C/C 5 mil spacing 6 mil spacing
Mswelsumietos  Goe  ome  fome G gmit oo Lk
O lating edgepind et vendors Two Conductor Routing

X y . 24 mils 28 mils 42 mils 2 mils 21 mils 4.5 mil lines/4 mil spacing
:Jsbwlng advgnced gesngn Flf.lles' Thf 0.6mm 0.7mm 1.05mm  0.05mm 0.525mm 0.11mm lines/0.09mm spacing
abie Gan De LISe( a5 4 rererence 1or 24 mils 28 mils 40 mils 1 mil 23 mils 5.5 mil lines/4 mil spacing
Z-PACK HS3 connector in backplane ap- 0.6mm 0.7mm 1.0mm  0.025mm 0.575mm 0.125mm lines/0.1mm spacing

plications where very high density is a

mgﬂFtifjt?ggg?giEgzpvpﬁ?gaot:iﬁgumd be Minimum pad diameter for tangency: Drill Diameter (D)+10 mils (0.25mm)
- h Hole location tolerance: +/- 2 mils (0.05mm)
O_f thes,e fulestoa SDel?IfIC design. Con- Pad/Pad artwork tolerance: +/- 2 mils (0.05mm)
sideration should be given to the follow-  Feature tolerance (1 oz foil): +/- 0.075 mils (0.0175mm)
ing:
1. Signal layer count reduction is
possible with these design rules.

2. Backplanes which exceed 508mm
(20") in length or width generally
cannot be built with these rules.

3. Cost factors can potentially be higher.

Advanced Design Rules:

Z-PACK HS3 Connector

Routing Pattern @ @ Drill Dia.
= = - 0.7mm
| " (28 mils)
® 0

«-4%1.41mm(56 mils)

For more details request ° ;
s 0.51Tmm (20 mils)

Report #20GC004-1 24 mil finished hole
or visit +1gp-:img n(aAg mil) pad (@) ‘e
htip://www.tycoelecironics.com/ 10 mil traces I o41mm
products/simulation/files/ § mil spaces (16 mils)
papers/20GC004_1.pd Option B:

6 mil spaces / 1

24 mil finished hole
+14 mil (38 mil) pad

Option A: 0.91mm
12 mil traces (36 mils)
6 mil spaces
QOption B:
8 mil traces
8 mil spaces
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Z Tyco

Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Part Number Selection Chart
10 Row Z-PACK HS3 Connector

Part Number 5120874
50 Position
Right Receptacle
Univ Pwr Guide Pin

Part Number 5120670
50 Position
Right Header
Univ Pwr Guide Pin

AT
Part Number 5120792 Part Number 5120661 Part Number 5120665 Part Number 5120667
50 Position 50 Position 50 Position 50 Position
Right Receptacle Right Header Right Feed-Through Right Shroud

ESD/HDI Guide Pin

T

ESD/HDI Guide Pin

Pa.rt Number 5120658

ESD/HDI Guide Pin

ESD/HDI Guide Pin

Part Number 5120790 Part Number 5120664 Part Number 5120663
100 Position 100 Position 100 Position 100 Position
Center Receptacle Center Header Center Feed-Through Center Shroud

)
|
)
J

saat

Part Number 5120791 Part Number 5120747 Part Nﬁmber 5120748 Part Number 5120750
50 Position 50 Position 50 Position 50 Position
Center Receptacle Center Header Center Feed-Through Center Shroud

Part Number 5120793 Part Number 5120662 Part Number 5120666 Part Number 5120668
50 Position 50 Position 50 Position 50 Position
Left Receptacle Left Header Left Feed-Through Left Shroud

ESD/HDI Guide Pin

Part Number 5120875
50 Position
Left Receptacle
Univ Pwr Guide Pin

ESD/HDI Guide Pin

Part Number 5120672
50 Position
Left Header
Univ Pwr Guide Pin

ESD/HDI Guide Pin

ESD/HDI Guide Pin

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 HS3 Connector (Continued)

Part Number Selection Chart
6 Row Z-PACK HS3 Connector

I
Clooco |

Sy

==
Part Number 5120788 Part Number 5120677 Part Number 5120680 Part Number 5120683 Part Number 120949-1
30 Position 30 Position 30 Position 30 Position 60 Position
Right Receptacle Right Header Right Header Right Shroud Receptacle
Feed-Through with Guide Module

iaaii

o

w o[fo o

a

Part Number 5120786 Part Number 5120674 Part Number 5120679 Part Number 5120682 Part Number 120948-1
60 Position 60 Position 60 Position 60 Position 90 Position
Center Receptacle Center Header Center Header Center Shroud Receptacle
Feed-Through
pre dis
& ﬁ‘
[Bisiss s =
[ | || HEEEE
iy AR
Part Number 5120787 Part Number 5120732 Part Number 5120742 Part Number 5120743
30 Position 30 Position 30 Position 30 Position
Center Receptacle Center Header Center Header Center Shroud
Feed-Through

ars My
N\ @)
) 2
r H
=
p==ire=y )
Part Number 5120789 Part Number 5120678 Part Number 5120681 Part Number 5120684
30 Position 30 Position 30 Position 30 Position
Left Receptacle Left Header Left Header Left Shroud
Feed-Through
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 HS3 Connector (Continued)
Right Angle Receptacle

6 Row, Left Module (ac-
cepts ESD Guide Pin)

P.C.B. Hole Dimensions

Drilled Hole — 0.7+0.025mm

Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm

Note: For finishes other than
Tin-Lead, reference Applica-
tion Spegcification
114-13020.

Note: All part numbers are RoHS
compliant. Tin-Lead parts are
RoHS compliant through ex-

LOPF

21,67
| 1.00
[853] _*‘ " [03g) P
+0.20 4.58
13-18:%32 [ L 1200 1410 | So,
1.518 * gnal [472] [.555]
P
1.50 - _;;75 Distance From Row “a”
[.059] vp. 44 LF | L ] to Board Surface
1.00 4.05
[.0ag) P 159 P
2.00 -l 1080 .
[o7g] YP [425) T¥P-
Location Ref.
Pin Header Assemblies
Number of Part Application Tooling
Positions  Number |nsertion IS Sheet HsgRemoval IS Sheet Chiclet Removal IS Sheet
30 5120789-1 1338742-1 408-8394 1338744-1 408-8393 1338745-1 408-8410
10.00
Typ.
250 L [:394]
[.098] yp‘—I
575 . 125
o [228) T [ ross ™
@ 2.50 [.098] Finished Size
Optional Power Contact 1.00 Typ.
P/N 535875+ 10391 5 50
5.50 4 R 138"
[217) Eﬁ&ﬁﬁﬂ i
1 @ o—d
| R PeSCICOCH
+£R§&H
o4 ea b
e TYP-
2.00 o . [.276]
[.079]7€"

emption for lead in press-fit
connectors.

Recommended PC Board Layout
(Component Side Shown)
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1 Tyco
Electronics

High Speed Backplane Connectors

Right Angle Receptacle
(Continued)
6 Row, Center Module

Z-PACK HS3 Connector (Continued)

A .
c
2167 ‘
853 —| |« 1.00 [ B 2.50
(853] ‘ [.0ag) P (008 P
- r = . 2,
Lo7e) P
1318020 12.00 1410
[.518 *:007 [472] |.555] 1.50
.000. .059] Typ.
i
e A —— '
2.00
[.078]
1.50 T 4__| |_F —= |_ l10.3§] Distance From Row “a”
[.059] ye. . to Board Surface
1.00 | 4.05 O = T —
[.o3g] "YP [.158] VP
2.00 . 1080
[o7g) " [425] VP
Location$
Pin Header Assemblies
Number of Dimensions Application Tooling
Positions A B c Insertion IS Sheet  Hsg Removal IS Sheet  Chiclet Removal IS Sheet
24.88 2250 25.40
60 980 886 1.00 5120786-1 1338742-2 408-8394 1338744-1 408-8393 1338745-1 408-8410
30 1238 1000 1290 51207871 13387421 408-8394 13387441 408-8393 1338745-1 408-8410
: ; 250
P.F.B. Hole Dimensions {886) VP oo
Drilled Hole — 0.7+0.025mm [ dge]T\v‘P-‘1
Fin. Hole — 0.55 to 0.65mm T Lo TP
Cu-thickness — 0,025 to 0.050mm | w00
SnPb-thickness — 0.004 to 0.010mm ; ‘ 10 [-UTQITW' 350
[.138) P
RPN TSI T T T T T e il
Note: For finishes other than +¢+i+i+i+f#i+i+i+iﬁ’_e / 1
Tin-Lead, reference Applica- Fada s e iy sy de g*_d
tion Specification i i i i i i i i $—c {
114-13020 b
' Feoyty bt tytetit e\
Note: All part numbers are RoHS t 700 ron
compliant. Tin-Lead parts are 2.00 o ¢ (276]
RoHS compliant through ex- 1-07¢]

emption for lead in press-fit
connectors.
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Tyco
Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Right Angle Receptacle
(Continued)

6 Row, Right Module
(accepts ESD Guide Pin)

21,67 ‘ 1.00
.853] 2.50
8531 [ ros P 103 7"
- .00
[ o7e) P
i
13,18+ 020 12.00 14.10 T 150 1
(518 07 [472] [555] —L.059) P a
0 i
L t _D
r — 1 [ 4.58 =
[-180] (9p]
o
1.50 J ‘ - = 2.00
T
osey ™. =1 ‘ o T
1.00 Typ 4.05 o Distance From Row “a" (%]
[.039] "™ —I [-158) 77 to Board Surface o
2.00 . 1080 =
[o7g] YP [425) VP =
(4=}
Q.
o
=

Location Ref.

Pin Header Assemblies

Number of Part Application Tooling
Positions  Number |nsertion IS Sheet HsgRemoval IS Sheet Chiclet Removal IS Sheet

30 5120788-1 1338742-1 408-8394 1338744-1 408-8393 1338745-1 408-8410

P.C.B. Hole Dimensions - [12270'?' 4.‘
Drilled Hole — 0.7+0.025mm ' 10.00
: [.394] | YP-
Fin. Hole — 0.55 to 0.65mm 250 1 . ‘
Cu-thickness — 0.025 to 0.050mm (oo8) "] "
SnPh-thickness — 0.004 to 0.010mm TI 104977 2.50 [.098] Finished Size
1.00 Typ. Optional Power Contact
50 1039 ‘ P/N 535875+
T 1 5
L13g" | 5.50
[.217]

Note: For finishes other than T i ¢ i i—

Tin-Lead, reference Applica- R d b

tion Spegcification i i i i

114-13020. + 43- ++
Note: All part numbers are RoHS [72321

compliant. Tin-Lead parts are 2023

RoHS compliant through ex- [ ]

emption for lead in press-fit Recommended PC Board Layout

connectors. (Component Side Shown)
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Tyco
Electronics High Speed Backplane Connectors
Z-PACK HS3 Connector (Continued)
Vertical Receptacle 38.00 |

6 Row, 90 Position

—
9 10 11 12 13 14 15

Number of Part Application Tooling
Positions ~ Number |nsertion IS Sheet Hsg Removal IS Sheet Chiclet Removal IS Sheet
90 120948-1 1725624-1 408-8870 — — — —
P.C.B. Hole Dimensions e o ]
Drilled Hole — 0.7+0.025mm [ogsfwj
Fin. Hole — 0,55 to 0.65mm ~— ag] TP
Cu-thickness — 0.025 to 0.050mm 100
SnPb-thickness — 0.004 to 0.010mm 1 ‘ ‘ 15 Lo3e) 350
& + e 4 40 v (138

Note: For finishes other than t i i i i i i i i i i i

Tin-Lead, reference Applica- r

tion Spegcification | i i i i i i i i i i i i

114-13020. 4, + 4,4 + G bbb

+ ¢ e AR A AR 22 é 4 \ 2.00

Note: All part numbers are RoHS 2.00 [2’76]Typ‘

compliant. Tin-Lead parts are [0'79]Hef. ‘

RoHS compliant through ex- ’

emption for lead in press-fit Recommended PC Board Layout

connectors. (Component Side Shown)
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Tyco
Electronics High Speed Backplane Connectors
Z-PACK HS3 Connector (Continued)
Vertical Receptacle [3_50-3] |
(Continued) ‘

6 Row, 60 Position, with
Guide Module

C]
Al
PLPEX

‘ 24.94 | @ 7.40

[.291]
[213]
2.00
[ Lo7g) ™™
1
1 ;n
T 059 VP i
= = = = m
I
| AN — 3.50 ~
[138] i
o
=
= R
[.089] |
T
L =
: a%)
ap]
o
=
=
[9=]
(=1
=)
Number of Part Application Tooling
Positions ~ Number |nsertion IS Sheet Hsg Removal IS Sheet Chiclet Removal IS Sheet
60 120949-1 1725623-1 408-8870 — — — —
P.C.B. Hole Dimensions 2250 0
: 18861 7 5 50
Drilled Hole — 0.7+0.025mm (oo8] P T
Fin. Hole — 0.55 to 0.65mm ——‘ [10531
Cu-thickness — 0,025 to 0.050mm | 1o
SnPb-thickness — 0.004 to 0.010mm ‘ ‘ w ! 039] TYP- 350
13g)YP-
e T T T T e e T -
Note: For finishes other than i i f}#i#f#i#f}kfkt& / }
Tin-Lead, reference Applica- d
tion Spegcification
114-12020. iiiiiiiii (
Note: All part numbers are RoHS \\ 7.00
compliant. Tin-Lead parts are 2. 00 Ref. [ 2?6]
RoHS compliant through ex- [079]
emption for lead in press-fit Recommended PC Board Layout
connectors. (Component Side Shown)
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1 Tyco

Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Vertical Pin Header

Assemblies 11.80 2 018
EX C
6 Row, Left Module - E E 1464 .007]
(accepts ESD Guide Pin) ] 3
___ ; slalelale
= 17.00 4 ]
= [.669] ['-zs@-s-@@-/
[lﬂh i b f i ‘
— - BEE
P.C.B. Hole Dimensions
Drilled Hole — 0.7:0.025mm
Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPb-thickness — 0.004 to 0.010mm
Note: For finishes other than
Tin-Lead, reference Applica-
tion Specification
114-13020.
Pin Header Assemblies
Number of Dimensions P Part Application Tooling
umber o n ar - -
i . Signal Pin Ground Blade
Positions Ref. Numbers
A B C D E Seating IS Sheet o oiKit IS Sheet  Repair Kit IS Sheet
1370 1000 1380 820 370 Al 51206781 013131 4084546 3546872 408-9979 13205341 408-4573
1370 1000 1280 970 370 Bl 51206782 913131 4084546  354687-2 408-9979  1320534-1 408-4573
30 - - . . -
123-2? 13;,30 12'8?30 8353 12'1“10 K 5120681-1 91313-1 408-4546 354687-2 408-9979 1320534-1 408-4573
1870 1000 1280 970 1450 B 5i20681-2 913131 408-4546  354687-2 408-9979  1320534-1 408-4573
I E ! D—
K rin
b I I I I B !
22| > > (o] |
o lElE(EIE® a 1
HEEIEE R !
10.00 A el B | g ‘ E ' D—-
[.3.94] Typ. BlE(>2|2|\o |
2550 | 5.75 k === T P rin
r.ogg] ' YP [:228] I
] 1.25 L I R 1
Loso) P 51206781 Sh |‘E‘| °
2.00 own
100 Lo7g)Ref . A pin
350 [039] |
(138 P | b o bbb |
AhIE It Ih |
I / ;ﬂ} i T !
—
radesese s |--E—|-—D——
( :;‘}E&ﬁrﬁg & oo e |B] in
7.00 \ \ [253] Action Pin Area N i P Contact Area
[276] P 5 1 ;
@ 2.50 [.098] Finished Size — Ref. Line
Optional Power Contact "
PIN 535875-x Seating Plane Connector
Recommended PC Board Layout
(Component Side Shown)
For Non-Midplane Applications
For Midplane Applications Reference Page 112
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 HS3 Connector (Continued)

11.80 +0.18

[ T raess0m

Vertical Pin Header

Assemblies (Continued) | ° nl
6 Row, Center Module - o "=‘="‘4L_,—_:¥]]u T
‘# g 17.00
fi [.669]
P.C.B. Hole Dimensions 1 L4
Drilled Hole — 0.7+0.025mm — ﬂ —
Fin. Hole — 0.55 to 0.65mm ! A |

Gu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm

Note: For finishes other than
Tin-Lead, reference Applica-
tion Specification
114-13020.

Pin Header Assemblies

Number of Dimensions pi Part Application Tooling 4
umber o in ar - :
i . Signal Pin Ground Blade 1
Positions Ref. Numbers
A B C D E Seating  ISSheet  —  irKit ISSheet  Repair Kit IS Sheet -
2490 2250 24.90 8.20 3.70 !
980 885 980 322 145 A 5120674-1 91313-2  408-4546 354687-2 408-9979 1320534-1 408-4573 g
2490 22,50 24.90 9.70 3.70 9p)
60 980 885 980 381 145 B 5120674-2 913132  408-4546 354687-2 408-9979 1320534-1 408-4573 =
2490 22,50 2490 8.20 13.00 o
o0 ans omb moe o K 51206791 91313-2  408-4546 3546872 408-9979  1320534-1 408-4573 &
2490 22,50 2490 9.70 14.50 (ep)
980 885 980 381 570 P 5120679-2 91313-2  408-4546 354687-2 408-9979 1320534-1 408-4573 g
1241 10.00 1240 8.20 3.70 i ] ] - i . ] =]
488 393 488 322 145 A 5120732-1 91313-1 408-4546 354687-2 408-9979 1320534-1 408-4573 %
12.41 10.00 12.40 9.70 3.70 =3
% 488 1393 488 381 145 B 5120732-2  91313-1  408-4546 354687-2  408-9979 1320534-1 408-4573 =
1241 10.00 1240 8.20 13.00
488 393 488 392 511 K 5120742-1 913131 408-4546 354687-2 408-9979 1320534-1 408-4573
1241 10.00 12.40 9.70 14.50
488 393 488 381 570 P 5120742-2 913131 408-4546 354687-2 408-9979 1320534-1 408-4573
| E t D—
wlala|a|<|<|<|a|<|a]|= e K Fin
Q||| |< | < ||| || 1
o« <] ]=]| I
O || ||| [ | ||| i
oo« =< =<« [« |
22,50 . o | |< | |<|<|< |« |<|<|< I E i D——
[886] 50 Typtn == P Pin
['OQB] —| 1 25 S 2o~ © W T O N o~ !
| " L040) 5120674-1 Shown |--E'|——D —
1.00
‘ ‘ [.OBSJTW 3.50 EEEEI:]:n A Pin
[.1 33] ]
- f
Tatatytetytyyt %}_e ; !
|
d
AR IR ISt I IC IS -‘Fc - e ! o
1}«34» &iﬂ#i#iﬁfi iﬁ;” — |
A A A A A A e At an = 700 e=C"T"r——= B Ppin
2.00 10 I 275] Action Pin Area —I-—-I |-—~L Contact Area
oo et i

—— Ref. Line

Recommended PC Board Layout Seating Plane Connector

(Component Side Shown)
For Non-Midplane Applications
For Midplane Applications Reference Page 112

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 HS3 Connector (Continued)

Vertical Pin Header
Assemblies (Continued)

6 Row, Right Module
(accepts ESD Guide Pin)

P.C.B. Hole Dimensions

Drilled Hole — 0.7+0.025mm

Fin. Hole — 0.55 to 0.65mm
Gu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm

Note: For finishes other than
Tin-Lead, reference Applica-
tion Spegcification
114-13020.

Pin Header Assemblies

- 11.80+0.18
[464 + .007] ‘T

E#E*
Lﬁé

T
s

Number of Dimensions

Positions A B D E

Pin Part
Ref. Numbers

Application Tooling

Seating IS Sheet

Signal

Pin Ground Blade

Repair Kit

IS Sheet Repair Kit IS Sheet

1445 10.00 8.20 3.70

568 303 392 145 A 5120677-1 913131 408-4546 354687-2 408-9979 1320534-1 408-4573
1345 1000 970 370 B' 51206772 913131 408-4546  354687-2 408-0079  1320534-1 408-4573
30 - - - :
1445 1000 820 1300 g 5120680-1 91313-1 408-4546 3546872 4089979  1320534-1 408-4573
1g;§'55 1gg°:? %"3"1’ 12%’ P 51206802 91313-1 4084545  354687-2 408-9979  1320534-1 408-4573
I E | D—
| w|w| w|w|® | K pin
NEIEIEEE i
_ 9- w L m|(w|® |
Fg;()sl of| || m| @| ™ |
) 10.00 olo|o|o|o|w . !
2.50 [.394] Typ. vw|w|w|o|w E | D—
L.oog] VP 125 “oup P Fin
@ 2.50 [.098] Finished Size - “7[ 049] |
Optional Power Contact 2, 00 L I I |
P/N 535875-x 100 3 79 Rel 5120677-2 Shown e o
3.50 [ 039]
[.1 35]T}'P- L CEiC:PZ" A Pin
a _4,_ f !
- I
A igg@ 7_T_ i
£ 303020300 |

7.00

=25C5e5Coe k 6.42

L276) P 5

1

[.253]

Recommended PC Board Layout
(Component Side Shown)
For Non-Midplane Applications
For Midplane Applications Reference Page 112

Action Pin Area J-—'-| |

e _———> B pin
LContact Area

I
+— Ref. Line

Seating Plane Connector

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 HS3 Connector (Continued)

Vertical Pin Header
Shrouds
6 Row, Left Module

11802018 __
[.464 % 007] |

-—

A

- E ., 17.00

[.669]

¥

[l

P.C.B. Hole Dimensions

Drilled Hole — 0.7+0.025mm

Fin. Hole — 0.55 to 0.65mm
Gu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm

Note: For finishes other than [[-'—W—t‘
Tin-Lead, reference Applica-

Repair Kit 1S Sheet

13.70 10.00 14.80
30 537 393 582 5120684-1 91313-1  408-4546 1320534-1  408-4573

tion Specification e g — 1
114-13020. a

™

)

=

. . C_)

Pin Header Assemblies >

. \ Application Tooling %

Numberof _  Dimensions Part Ground Blade %)

Positions A B [o] Number Insertion IS Sheet (ap]

=

=

@D

Q

=)

10.00 L
[.394) '¥P- 1304 1

2| 50 2.50 s
[ 098] l-OBE]TVp'
1.25 126 . |-
[ 049] [ 049]
2.00

350 [10‘;& Yp. ‘ [0791
' Liaa ™ TSGR
Thetetytetys

1.00
350 (.oag] VP
[.138]'YP:

FeT TN o ;
b
VA %% %% : A% % %% sy
[ “*Hii R S % 90 %<
b= (o7s]™ et de e
b0 \a+++++ 700 \ [AE AR A AS AS S
1276 P 5 (276) "YP 5 1
Non-Coplanar Daughtercards Coplanar Daughtercards
(Pin 1a Header = Pin 1f Shroud Side) (Pin 1a Header = Pin 5a Shroud Side)
Recommended PC Board Layout — Reference Page 112 Recommended PC Board Layout — Reference Page 112
(Shroud Side Shown) (Shroud Side Shown)
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 HS3 Connector (Continued)

Vertical Pin Header
Shrouds (Continued)

11.80 £ 0.18

6 Row, Center Module

|"' [464=.007)

:

.

17.00

T

[.669]

ofjo o|jo of|o
ofjjo o]jo of|o
ojjo ojjo of|o

oljo oljo ofjo

P.C.B. Hole Dimensions

[

A |
Drilled Hole — 0.7+0.025mm
Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm
Note: For finishes other than
Tin-Lead, reference Applica- '
tion Spegcification
114-13020. ! B 1
Pin Header Assemblies
. . Application Toolin
Number of Dimensions Part o G?ound Blade
Positions Number
A B [+ Insertion 1S Sheet Repair Kit 1S Sheet
24.90 2250 24.90
60 980 885 980 5120682-1 91313-2  408-4546 1320534-1 408-4573
12.57 10.00 12.40
30 204 393 488 5120743-1 91313-1  408-4546 1320534-1  408-4573
22.50 22.50
1.886) e 2.50 [.886] RL 2.50
[093]““"1 [OQB]Typ—I
e 125 - 125
[ roda ™ T] [.049) TV
| 1.00 100
1038 P 5, 50 ‘ 10397 5, 50
1° (1387 10 Vo Lag™
MMHMN& Pt Hiiiiiﬂﬁ v
mmuggg % _ RERRERERRE XS _
A Ak A2 #—a +'%—a
7.00 7.00
200 (276 200 276) P
o7 1.o7g) "€

Non-Coplanar Daughtercards
(Pin 1a Header = Pin 1f Shroud Side)
Recommended PC Board Layout — Reference Page 112
(Shroud Side Shown)

Coplanar Daughtercards
(Pin 1a Header = Pin 5a Shroud Side)

Recommended PC Board Layout — Reference Page 112

(Shroud Side Shown)

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 HS3 Connector (Continued)

Vertical Pin Header

Shrouds (Continued) 11.80  0.18
6 Row, Right Module ' c I e
[=] a a a o
I
17.00
ie’ [.669]
=5~
P.C.B. Hole Dimensions
Drilled Hole — 0.70.025mm
Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm
Note: For finishes other than
Tin-Lead, reference Applica- d
tion Spegcification | L
114-13020. I ﬁ ﬁ l I o
™~
1
)
R 3
9p)
o
T
w
[¥8)
Pin Header Assemblies o
, ) Application Tooling =
h#:,mber of __ Dimensions N Pa'g Ground Blade §
sitions umber i |
A B [ Insertion IS Sheet Repair Kit 1S Sheet S
10.00 14.20
30 — 393 meg 51206831 913131  408-4546 1320534-1  408-4573
10.00 10.00
[.304] TYP: .394] T¥P-
2.50 o 2.50
[.oog] VP Loog] P "]
. 1.25 1.25
[.049] Typ. ™ [.049] Typ
1.00 1.00
aso 1030 ‘ \ aso_ 1039V ‘
Typ. Typ.
L3 e . k] s 4 bb e
f /e4¥¢i$¢i¢$ . ¥ e-#-#-#*i*i:#*k f
d—¢
o ¢i+++ 200 . RSN
[STI35T, (S 3 sttt bty (o
7.00 \ a b e e 2.00 i dh o b ab s
[27e) YP 5 1 [276] TP s 1
Non-Coplanar Daughtercards Coplanar Daughtercards
(Pin 1a Header = Pin 1f Shroud Side) (Pin 1a Header = Pin 5a Shroud Side)
Recommended PC Board Layout — Reference Page 112 Recommended PC Board Layout — Reference Page 112
(Shroud Side Shown) (Shroud Side Shown)

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 HS3 Connector (Continued)

Layout Guide for Midplane Applications
6 Row Connectors

Non-Coplanar Applications Coplanar Applications
Right Module @ Right Module @
W o0 TO - OO0 T O -
= e ;{ o +i+%¢+:+
ﬁ}ﬁ_ﬁf&ﬁ‘ -tﬁ-ﬁj-#ﬁ-
ARt is e
— ﬁjﬂ*ﬁkﬁj —| ++M+W4j
e - -
— *#}quﬁqf - = +++++-¢+++
Vertical Pin Header, Vertical Pin Header,
_ * Shroud _ * Shroud
Fe?a:n;‘;':'gh Part No. Fee:a;hr:gl_‘gh Part No.
5120680 5120683-1 5120680 5120884-1
Center Module “acTo - Center Module 8,9 94T @y
= $¢M¢H$+ 2 ¢+M+M++
Asasiaiig AP asiara
o AR IXa N aNs
O )3023025¢ oToelyels
;-:_E ﬁ?#—ﬁj-#*g* ¢+W$H++
| B Aasaing P aiatas
= -¢-¢++++—+¢_+ ¢+M+M+¢
#grﬁj#_q;i* $+¢+4j-4>++
RSN DRI NS
RN ENS R R R
Vertical Pin Header, Vertical Pin Header,
_ ' Shroud _ * Shroud
Fe?a;l;h'zgt:gh Part No. Fee:a;hﬁg'_‘gh Part No.
5120679 5120682-1 5120679 5120682-1
Left Module Left Module
@ OO0 T O - - T o0 T O -
i SR AR NS — o {wiwj}
— Miaadts aaRa s
e aaiains e ses
¢-¢¢~¢4;¢-$-+¢ ﬁj—ﬁj—tﬁ
H R S Re F NRASALNS
Vertical Pin Header, Vertical Pin Header
K ' Shroud K * Shroud
Feﬁja:;h.:‘;'fgh Part No. Feepda;h':ﬁl-:gh Part No.
5120681 5120684-1 5120681 5120683-1

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

Right Angle Receptacle

10 Row, Left Module
(accepts Universal Guide
Pin)

Z-PACK HS3 Connector (Continued)

—
—

7.75
[:308] o
©5.40 _ [226]
_'| f[ 039] [213]
Typ. }7
11.10 Q
[.437] 19.00
1.50 [748
# 70 [.059] [ ]21.10
1000 O Typ. [.831]
rasa 27 (PO . \ 4
PA— C -
4.4 05 L 11.70 2.00 ™~
. 159 ™ [46114 %J LF[m] [-078] !
[.059] 1080 _| Distance From =
100 1-1‘!?51 | [5531 Rowo =
[.039] ¥p: =
T
2.00 N
Lo7g) PP (i 9
=
= )
23.83 AR a =
L9381 480 b B ECE(EE =2
[.189] sl ol o] o l-g =3
e L Lels Ln
oyl off | oy oy 91
il ol ol oy o] @
o ol o ol o |;I
LN L UL L
2'72%-‘\"*""'_k
10 TTATIACA AT
L1071 1234 S-ALocalion Ref.
Receptacle Assemblies
Number of Part Application Tooling
Positions ~ Number |nsertion IS Sheet HsgRemoval IS Sheet Chiclet Removal IS Sheet
50 5120875-1 1338743-1 408-8394 13387441 408-8393 1338746-1 408-8410
10.00
[394]
P.C.B. Hole Dimensions ogg) P 128 50,
Drilled Hole — 0.7+0.025mm Cong) Lo P (g
Fin. Hole — 0.55 to 0.65mm [1029]
_thi . @275 T
Cu-thickness — 0,025 to 0.050mm L108] N +|¢_k_ 1
SnPh-thickness — 0.004 to 0.010mm Optional AIRIEIG 6 i ¥
Mounting Hole i i: h
JesesespseT
RS .00
Note: For finishes other than 10.00 i i i i i:g [551]
Tin-lreaq, refereqt.:e . [.394] ESECICES .
Application Specification i i ﬁb
114-13020.
45%6%64%% a ]
2.00 1 5 f
[.OTQJRQ"
Recommended PC Board Layout
(Component Side Shown)
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

Right Angle Receptacle
{Continued)

10 Row, Left Module
(accepts ESD Guide Pin)

P.C.B. Hole Dimensions

Drilled Hole — 0.7+0.025mm

Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm

Note: For finishes other than
Tin-Lead, reference
Application Specification
114-13020.

Z-PACK HS3 Connector (Continued)

D &
K4l
= =
1_14.04_,_‘
[.553]
22.86
[-800) 2,50
28.67 5.75 <90 {008 VP
[1.129] —| ju 1:00 o [.226] [304] 7| [0%]
’ [.oag) P 2.00
T T T,
11.55
21.55
el Ref.‘ ] 1000 | [455] 5.42
.748] | [213]
+0.20
20-18 - 000 | 2110
[.794 * 5] (831] 10.00
[.394]
vt ul Uy ey 02,50 .
150 | \ ‘ﬁ——l““gg]wp (098] . )
(.059] " ’ 11.70 [.049] Distance From
1,00 . Row “a" to
[.039] vP. - 10.80 Board Surface
2,00 _‘ 425 P
Y Ty,
ro7e) P
20.60 =
1811] SN W oW
23.85 L LR R a
[939) L e
o o o d
L' Ls Ke K e
off o oy f
il ol oyl g
b afff o n[ n[ h
o ol foffl ]
Ly Lr L k
123 4 S—LLocarion Ref.
Receptacle Assemblies
Number of Part Application Tooling
Positions ~ Number |nsertion IS Sheet HsgRemoval IS Sheet Chiclet Removal IS Sheet
50 5120793-1 1338743-1 408-8394  1338744-1 408-8393 1338746-1 408-8410
10.00
2550 [.304] TYP-
5.75 (098] - 125 T 3.50
[226] ﬂ 1049 P 138 TYP:
. 1.00
@ 2.50 [.098] Finished Typ.
Hole Size For | | ['0?9]
Optional Power 4 4 o b e k——"
Contact ASR eIt ¢**i '
P/N 535875-X +i+ 4 ¢i+‘*“
-ﬁ—g
SR 6T
poRICIC 30 S
10.00 i i i i t 7.00
[-394] R e It J6 5 1.50 [.276) 'YP:
+i+i+i}+t" o
449 4 ¢9-a
2.00 1 5 1
[_07g]HEi.

Recommended PC Board Layout
(Component Side Shown)

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 HS3 Connector (Continued)

Right Angle Receptacle
{Continued)

10 Row, Center Module

28.67
(1.129] = "_[.16331 Typ.
—T1] T
ot s (748
[.794 * 008 E;';;g
‘|
r — 1 m
1.50 L, 405 [.078] i,
[-059] Tp. ‘ [159] Distance From g
1.00 Row “a" to )
[.03g) P - 10.80 Board Surface =
2.00 J _[‘425] Typ- T
[.DTQ]TYD' : E}g
q"zs*l‘l ::" l":}"::":}" a ]
il PR il R il opyf apf o b g
PRI LVEF R RV c =
Ll ot o b o] o] oH o] o d (4]
rEe e Lrle e Lels e 9._
e 5 S
of ool o] ol o o) ol h
oo ||: l[ |[ j
o 0l o g e k
12345678910 -LLonalionRef.
Receptacle Assemblies
Number of Dimensions Part Application Tooling
Positions A B [ Number Insertion IS Sheet  Hsg Removal IS Sheet  Chiclet Removal IS Sheet
24.94 22.50 25.48
100 982 886 103 5120790-1 13387432  408-8394 1338744-1 408-8393 1338746-1 408-8410
12.44 10.00 12.90
50 490 304 508 5120791-1  1338743-1 408-8394 1338744-1 408-8393 1338746-1 408-8410
. . 22,50
P.C.B. Hole Dimensions .886) P 250
Drilled Hole — 0.7+0.025mm [‘dgg]Typ‘ = 125
Fin. Hole — 0.55 to 0.65mm 1.00 (.0ag) VP
Cu-thickness — 0.025 to 0.050mm Loss 7 i
. —k
SnPD-thickness — 0,004 1o 0.010mm $\ ¢j}f£ﬁ$ﬁ+‘*ﬁ+@@§_ j
g —h
¢*F¢—~$+¢—+¢—+¢+$ —g
0 Typ **iiiiii ii—f
- 1400 L1381 R A IG I IE ICICIE I I
Note: For finishes other than hpeer i i i i i i i i i i e
Tin-Lead, reference : SRy P e e e e e e d
Application Specification l 5
114-13020. iiiiiiiiii:
.
0.60 +0.05
[.024 = .002] 1 10‘* Location Ref.
Plated Through Holes
Typ.
Recommended PC Board Layout
(Component Side Shown)
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

Right Angle Receptacle
{Continued)

10 Row, Right Module
(accepts Universal Guide
Pin)

P.C.B. Hole Dimensions
Drilled Hole — 0.7+0.025mm

Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm

Z-PACK HS3 Connector (Continued)

13.21
1520] 51 59
[B50] ©5.40
10.00 5.75 213
B 12 129 s
: .o3g) VP [ogg] P
11.10
19.00 [-‘T?]
[.748] 1
21.10 [.059] Typ. 1.
[.831] 7.00
.2v6] 10.00
[.394]
] B ]
2.00 9.85
— [ﬁ'gg] Typ. [.078] [.388]
Distance From Typ.
1.00 Row “a” to ]
[.039] |_10.80 Board Surface Lo71]
200 [425] VP
r.o79) P
l_i _7 1
| I—
a ::X :X ::'l
b ] f o
c i 0
d f o o o
e g oy
annDhn
g Ay
h 1
] I
k r U
Location Ref. —4 123
Receptacle Assemblies
Number of Part Application Tooling
Positions  Number |nsertion IS Sheet HsgRemoval IS Sheet Chiclet Removal IS Sheet
50 5120874-1 1338743-1 408-8394 1338744-1 408-8393 1338746-1 408-8410

1.00
[.039] YP- |

1.25 10.00
o4 VP 1304 VP 7| 55
\-\___l .098) Yp.

_¢,__

|
k
SnPb-thickness — 0.004 0 0.010mm shelete st ©2.75 Optonal
+i¢i+ -é_i-#i h [-108] Mounting Hole
¥ g
Note: For finishes other than [’;5'::(: Typ. i i i i i : 10.00
Tin-Lead, reference ’ o b e .394]
Application Specification i i i i i b
114-13020. & 4, ¢
A A
0.60 +0.05 I:
[.024+ .002] 5.75 \—— Location Ref.
Plated Through Holes [ 2l26]
Typ. g
Recommended PC Board Layout
(Component Side Shown)
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 HS3 Connector (Continued)

Right Angle Receptacle
{Continued) U
10 Row, Right Module .
(accepts ESD Guide Pin)
1314 __|
L5171 2157
1000 2% 57
[.394] [.226] T"z"‘sn
2.00 Typ. oo TYP-
I (079] yp [.098]
21.55 11.55
[.848] F‘ef-‘ ]E}E [52-% (.455]
+0.20 1.50 . ‘L
2018320 [osg] P '
[.794 * 5081 10.00
l i . [.394] 1
s S 1 = — £ -
1.50 | L—- 4.05 T [2.00] L [%g‘;]_'l\ﬂ[%'gsg] I.‘I\'I
. = Yp- .078 : .
[.059] Typ. [.159] Distance From [1d§g] Typ g
1.00 J Row'ato | |__1.81 ~ )
[.oag] VP | 10.80 Board Surface 1.071] =
2.00 ‘ [425] P ; -
L iy 20.60 g;
al l*:ll:::" i b [811] 2385 3
el L% 2
o ff o) ol = H 8
N B Kl -
FUoy oy o oyl o
NG GG L E
ol 0 of o W o f 0
IRCICIEI L
koA ol oA ALY
Location Hef.—L—1 23 5
Receptacle Assemblies
Number of Part Application Tooling
Positions  Number |psertion IS Sheet HsgRemoval IS Sheet Chiclet Removal IS Sheet
50 5120792-1 1338743-1 408-8394 1338744-1 408-8393 1338746-1 408-8410
. . 15.75
P.C.B. Hole Dimensions . [620]
Drilled Hole — 0.7+0.025mm Typ 2.50
Fin. Hole — 0.5 to 0.65mm rossl P e
Cu-thickness — 0.025 to 0.050mm ﬁ ™ 1049) """ 52,50 098] Finished
SnPh-thickness — 0.004 to 0.010mm I Hole Size For
Optional Power
Sy etatet Contact
¢i¢ R ﬁtr’, P/N 535875-X
Note: For finishes other than 14. i i i i i%
Tin-Lead, reference [.5 'éi'éi'éf#i#t e
Application Specification PRI 1g&°
114-13020. i i i Xu [-394]
! SThTeer D
4" 4 4-a T
1 5 2.00
[,079]HEL
Recommended PC Board Layout
(Component Side Shown)
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

Vertical Pin Header

Assemblies

10 Row, Left Module

Z-PACK HS3 Connector (Continued)

(accepts Universal Guide

|"_ [464+.007) "

11.80 £0.18

3.70
[.146]

14.00
[551] YP-

b
£

4.00 [.157]
Finished Hole For
Optional Guide Pin

Pin
) 24.00 4
[.944] 4
P.C.B. Hole Dimensions A
Drilled Hole — 0.7+0.025mm ¢
Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPh-thickness — 0.004 to 0.010mm
Note: For finishes other than
Tin-Lead, reference I l |
Application Specification E
114-13020.
e
Number of Dimensions Pi? Part App;;::;:np‘:’:olmg Ground Blade
Positions Ref. Numbers
A B c D Seating  ISSheet  —_ irKit ISSheet  Repair Kit IS Sheet
1370 1000 2481 820 Al 51206721  91312-1 4084546  354687-2 408-9979  1320534-2 408-4573
50 - : ‘ :
1370 1000 2361 970 B 51206722 913121 4084546 3546872 408-9979 13205342 408-4573
3.70
[.148] ‘ D
= ———— i
BEEE w i P
SHEEE ;
B E |
2| >|> |
HEBEEE 370 !
e SEEE )
250 5.75 bl el Rl Bl e - —— B rin
o TYD. : > == = — _l ‘ ‘ L
[.098] [.226) Action Pin Area —i=— Contact Area
N 125 HEIEIES ;
100 |.0ag] VP | | >|>]|>] —— Ref. Line
[-039] \‘ Seating Plane Connector
SRR SEE
— 1.0
:} Aokt 6 [_0331 5120672-1 Shown
A i i 'E
ey

0.60 +0.05
[.023 +1.27]

oo
g8

K3

w}&
tass
odled edled

%
N0

&
&
¢,

D oTo0o Q0 wa IJ— x

4

¢
\

(%]

Plated Through Holes

Typ.

I}

Location Ref.

Recommended PC Board Layout
(Component Side Shown)

For Non-Midplane Applications

For Midplane Applications Reference Page 126

P/N 223969-X

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 HS3 Connector (Continued)

Vertical Pin Header

- 11.80 £ 0.18
Assemblies (Continued) ™ s =.0m 7]
10 Row, Left Module
(accepts ESD Guide Pin) 3 3{9
24.00
[.945]
b HHH
5 £
P.C.B. Hole Dimensions ‘ E | e —A——
D-rllled Hole — 0.7:0.025mm Part Number Part Number c
Fin. Hole — 0.55 to 0.65mm 5120666-1 5120662-1
Cu-thickness — 0.025 to 0.050mm
SnPb-thickness — 0.004 to 0.010mm
Note: For finishes other than
Tin-Lead, reference ]
Application Specification E
114-13020.
e
Number of Dimensions Pi? Part App;;::::np‘:’::olmg Ground Blade
Positions Ref. Numbers
A B C D E Seating  ISSheet  — Kt ISSheet  Repair Kit IS Sheet
1389 1000 2271 820 370 QA 51206621 91312-1 408-4546  354687-2 408-9979  1320534-2 408-4573
1280 1000 2271 970 370 Bl 51208622 913121 408-4546 3546872 408-9979 13205342 408-4573
5 ) . ) . .
1280 1000 2271 820 1300 K| 51206661 913121 4084546 3546872 408-9979 13205342 408-4573
1350 1000 2271 979 1330 Pl 51206662 913121 4084546  354687-2 408-9979  1320534-2 408-4573
I E ) D—p
R|AR| X|R|R| =~
10.00 =|=| x| x| x|— “ = : K pin
[.394] 1YP: == =|=|=]| = |
2.50 5.75 = | =| x| x| =@ !
Logs]'YP .226] === =] =] ~ |
. 1.25 == =|=]=]|= !
100 Lodg) ¥P- == =] x| %] = ‘ E D
[.038] : ' x| =m|®|R| x| — P rin
}—\7*>—¢--$—-<>—<>——k EHEEEEIL '
& | == =|=|=|w»
J \ *#i*# *#f# f} !
& —h
ATG I6 0 6 ‘*E+|-—D—-
3% T :i i i i i_% hved === e —— A pi
1200 L1381 yP- i-#fki#*f#iﬁs [.528] oo e ! "
Las1) Y rall 5120666-1 Sh |
| ERRRRIE O |
EIEIEIES -e#_h @ 2.40 Finished Hole For i
aahahahs '4"_"\ [.094] Optional Guide Pin

P/N 532828-X

/

Location Ref.

Recommended PC Board Layout
(Component Side Shown)
For Non-Midplane Applications
For Midplane Applications Reference Page 126

= ——— BPiI"I

Action Pin Area —l-—r!

|-—-l— Contact Area

|
— Ref. Line

Seating Plane Connector

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

press-fit connectors.

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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1 Tyco
Electronics

High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

. . 11.80 +0.18
Vertical Pin Header . ¢ | |* 464 = 007] *| E E
Assemblies (Continued) ‘ T  —
glsle =
10 Row, Center Module ; 5[ \:?*Ir%i S : %
' e 24.00 = ]
, 1.945) p—
olel; 1 L3 Typ. € ]
5 5t |
% &16 ——-
P.C.B. Hole Dimensions =-»' ®
Drilled Hole — 0.7+0.025mm L
Fin. I-!ole —055100.65mm | A Part Number Part Number
Cu-thickness — 0.025 to 0.050mm 5120658-1 5120664-1
SnPb-thickness — 0.004 to 0.010mm
Note: For finishes other than I[
Tin-Lead, reference
Application Specification
114-13020.
| 6 |
Application Tooling
Number of Dimensions Pin Part - -
i . Signal Pin Ground Blade
Positions Ref. Numbers
A B € D E Seating IS Sheet  — " Kit ISSheet  Repair Kit IS Sheet
090 2250 2290 820 370 Al 51206581 913122 4084546 3546872 408-9979 13205342 408-4573
2090 2250 2490 S70 370 @l 51206582 913122 4084546 3546872 408-9979 13205342 408-4573
100 : : : : :
2o 2250 200 820 1N Kl 51208641 913122 4084546 3546872 408-9979 13205342 408-4573
2000 2250 20390 970 1330 P 51206642 913122 4084546 3546872 408-9979 13205342 408-4573
1241 1000 1240 820 370 JAl 51207471 913121 4084546 3546872 408-9979 13205342 408-4573
1 ey 1200 970 370 )Bl 51207472 913121 4084546 3546872 408-9979 13205342 408-4573
50 - : : - :
1241 1000 1200 820 1300 K 51207481 913121  408-4546 3546872 408-9979 13205342 408-4573
1241 1000 1240 870 1350 By 51207482 913121 4084546 3546872 408-9979 13205342 408-4573
. £ -0
koo o oo |ofa|a o] “ = K Fin
22.50 . i [ oo oo oo o [o[a i
.egg] VP ) |
2.50 h ||| oo |0 oo o o i
Loos] P T 125 glefafefalafala|ala|a |
‘-—[‘mngyp. floefojo oo jojo o fofo | 1
| el oo |o o (oo o | E i D—
_‘t#-ﬂ—i'_( clalalala (oo e o o o ¢ S P rin
I
4, e 9 alo oo o e [afaala]a <E D
i g u:Eic:}l: A Pin
—d 07 9 8 7 6 5 4 3 2 1 1
i’*i“f} |
8 o 5120664-2 Shown |
< '4"_3\ 1
<E >« D —>
10 1 Location Ref. | *I

Recommended PC Board Layout
(Component Side Shown)
For Non-Midplane Applications
For Midplane Applications Reference Page 126

120

=== T— B rin

Action Pin Area J<—-I |4—- Contact Area
|
|

—— Ref. Line

Seating Plane Connector

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 HS3 Connector (Continued)

Vertical Pin Header
Assemblies (Continued)

L 11805018 a.70
[464 £.007] [ F.Mﬁ]

10 Row, Right Module
(accepts Universal Guide
Pin)

24.00
[.944]

P.C.B. Hole Dimensions

Drilled Hole — 0.7+0.025mm

Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPb-thickness — 0.004 to 0.010mm

Note: For finishes other than
Tin-Lead, reference
Application Specification
114-13020.

Bl

Application Tooling
Signal Pin Ground Blade
Repair Kit IS Sheet Repair Kit IS Sheet

1345 1000 2228 820 A 5120670-1 913121 408-4546  354687-2 408-9979  1320534-2 408-4573

1245 1000 2228 970 B 51206702 913121  408-4546  354687-2 408-9979 13205342 408-4573

Number of Dimensions Pin Part
Positions A B C D Ref. Numbers Seating IS Sheet

10198UU0] ESH MJVd-Z ™ ™

50

15.75
[-620] 3.70
10.00 Typ =~ |m|w|w|w|m [.1486] D
[.394] TYP: — [oloo|w|® A Pin
= ||| ™| @ :
1.00 o |o|o|o| o] @ |
[.039] 1 N EIEEIEE !
o [w|w|o|w|w]| 1
o |o|o|o|w|w 3.70 ~D—
o |w|lw|w|w|w [-148] ‘ _
4.00 o |o|lo| oo @ e ——— B Pin
[1157] @ | 0| w|w|o| @ Action Pin Area —I-«—-—‘ ‘.._..L Contact Area
Finished Hole ;
Fgr %pt\gpal —— Ref. Line
o ngggs';_x [E I SR - Seating Plane Connector
5120670-2 Shown
Location Ftai.L—” 5 1
Recommended PC Board Layout
(Component Side Shown)

For Non-Midplane Applications
For Midplane Applications Reference Page 126

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 HS3 Connector (Continued)

Vertical Pin Header

Assemblies (Continued)

122

° T

\
0 2.40 [.094] Plated
Finished Hole For Optional
Guide Pin P/N 532828-X

Recommended PC Board Layout
(Component Side Shown)
For Non-Midplane Applications
For Midplane Applications Reference Page 126

Action Pin Area —L—-—!

c
4_“.80t0»|5_‘_ E
10 Row, Right Module A LA64 = 007]
(accepts ESD Guide Pin)
i l&
i 24.00
‘ ; [.944]
G614
[-] E:3
P.C.B. Hole Dimensions
Drilled Hole — 0.7+0.025mm Part Number Part Number
Fin. Hole — 0.55 to 0.65mm 5120661-1 5120665-1
Cu-thickness — 0.025 to 0.050mm
SnPb-thickness — 0.004 to 0.010mm
Note: For finishes other than | I h I I
Tin-Lead, reference
Application Specification |
114-13020. ~ B
Application Tooling
Number of Dimensions Pin Part - "
e Signal Pin Ground Blade
Positions Ref. Numbers i
A- B C D E Seating IS Sheet  — i Kit IS Sheet  Repair Kit IS Sheet
1345 1000 2228 820 370 JA] 51206611 913121 4084546 3546872 408-9979 13205342 408-4573
1446 10.00 2228 9.70 3.70
50 569 393 877 381 145 B 5120661-2 91312-1  408-4546 354687-2 408-9979 1320534-2 408-4573
14.46 10.00 22.28 B8.20 13.00
e Son o8 820 13D K 51206651 913121 408-4546  354687-2 408-9979  1320534-2 408-4573
1446 10.00 22,28 9.70 14.50
550 393 877 481 570 P 5120885-2 913121 408-4546  354687-2 408-9979  1320534-2 408-4573
| -~ D
15.75 = [»]|>|»|»] > | :
1.620) 10.00 M S NS ESES ; K rin
[.394) VP i
250 1 | s |z [=>[> |
ogs) P 1.25 _ [o3g P e [»]=[=]>> i
ﬂ ™ L.o4g) TYP- ~ [ > >|> |
i ][31-22]1—3,9_ o [>[=[>[>]> ‘ !
4 b 6. bk ’ a|»|>| > > > | o
“ ¢¢+i¢t¢i f o [ > == > P rin
h o |®=|(>|(»|»|> i
3 3 |
13.42 i+i¢—1+i-¢-$? va00 o |»|2=|p|[r|> . |
[528] IS IC pan e P
iiiitd [2 T N U RN EEE{:):"I A Pin
| S EICICS S, .
- i+ +1+i+i%b 5120661-1 Shown !
RaRAE AR a |
5 |

‘+E+|<—D—>
=== —— B pin

|-—-I- Contact Area

|
— Ref. Line
Seating Plane Connector

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 HS3 Connector (Continued)

Vertical Pin Header
Shrouds

. 11.80+018 _
[.464 = .007]

10 Row, Left Module

24,00
[-944]

e —
ojjo ofjo ofjo oj|o ofjo

o|jo ojjo ojjo ojjo ofjo
ojjo ojjo ojjo afjo ojjo
oljo oj|o ojjo ofjjo ojjo

ojjo oj|lo o|jo ofjjo of|o

P.C.B. Hole Dimensions

Drilled Hole — 0.7+0.025mm

Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPb-thickness — 0.004 to 0.010mm

A

L :
| 1
Note: For finishes other than e
Tin-Lead, reference PT"
Application Specification )
114-13020. Cj?)
o
T
w
%)
Receptacle Assemblies gj
Number of Dimensions Part Application Tooling %
umber al
o - Ground Blade =]
Positions Number i £q
A B [ Seating IS Sheet Repair Kit IS Sheet S
13.70 10.00 22.80
50 539 877 300 5120668-1 91312-1 408-4546 1320534-2 408-4573
10.00 10.00
[.394] TVP- .3g4] P
2.50 o 2.50
.0g8] P L.ogg) VP
N 1.25 . 1.25
1.00 1.04g] VP 100 - [.04g) T¥P-
[.039] ”P'j | (.039] vp-i |
G e ey K R o
] \ ﬁﬁfft* a *f-i_j i \Jﬁ;#*f#- < -?iii
s —h 4 —h
son e | 5835 [ U DEJaE I8
r1ss ™ [ T Te e Te T ! ERLT S ¢!
1400 b e 1200 1T [ e b e et
15511 7P +%$}+i;d [551] VP i i i i —d
R jpae 1 Jo e 690 sar
I I EC
AeTe’e e a T —a,
0.60 = .002 0.60 = .002
[.023 £0.05] 5 1 ‘& Location Ref. [.023 £0.05] 5 1‘A— Location Ref.
Plated Through Holes Plated Through Holes
Typ. Typ.

Non-Coplanar Daughtercards
(Pin 1a Header = Pin 1k Shroud Side)
Recommended PC Board Layout — Reference Page 126
(Shroud Side Shown)

Coplanar Daughtercards
(Pin 1a Header = Pin 5a Shroud Side)
Recommended PC Board Layout — Reference Page 126
(Shroud Side Shown)

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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South America: 55-11-2103-6000
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-8706-080-208

USA: 1-800-522-6752
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C. America: 52-55-1106-0803
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to change.
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1 Tyco
Electronics

High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Vertical Pin Header
Shrouds (Continued)

10 Row, Center Module

(2]

- 11.80+018

‘ [464 = .oc?]‘_‘

lefelelelododeL oL =
[ﬂ o o o o o o a o a ]
{lﬂ o o a a a -] o o a }*
a a a a a o o o a o 24.00
[n Attt t=t=1=0= [.944] j”
Q o a a o o a a a a
a a a (-] o o a a a a
dHAABRRAAE N
—
P.C.B. Hole Dimensions —
Drilled Hole — 0.7+0.025mm l A !
Fin. Hole — 0.55 to 0.65mm
Cu-thickness — 0.025 to 0.050mm
SnPb-thickness — 0.004 to 0.010mm
Note: For finishes other than
Tin-Lead, reference
Application Specification | B |
114-13020.
Receptacle Assemblies
Number of Dimensions Part Application Tooli(r;fo e
Positi Numb. i
ostions A B c umber - Seating IS Sheet Repair Kit IS Sheet
24.90 2250 24.90
100 080 886 980 5120663-1 91312-2  408-4546 1320534-2  408-4573
1241 10.00 12.40
50 288 394 488 5120750-1 91312-1  408-4546 1320534-2  408-4573
22,50
[.886] VP I
' 125 osg "® 1.25
[.04] VP 1.00 ¢ .04g) P
I oo TP 1
& — —k
ﬁi_j R ¢j}+++¢+*ﬁﬁ#ﬁ+§_]
ok OGO CN
pgpant as, [ 32833833833
4t 1400 1138] ++++++++$+te
bgp - (551] P P95 9045 45 4b 95 95 46 4
RSN AR IE I A I I I ICIC I
13-; b l i}«}ﬁ}ggggg@ o
> 4ay) AT e T T4 6T a |
0.60 +0.05 0.60 0.05
[.024 £.002) 0 1 -& Location Ref. [.024 +.002] 10 1 <\\‘— Location Ref.
Plated Through Holes Plated Through Holes
Typ. Typ.

Non-Coplanar Daughtercards
(Pin 1a Header = Pin 1k Shroud Side)
Recommended PC Board Layout — Reference Page 126
(Shroud Side Shown)

Coplanar Daughtercards
(Pin 1a Header = Pin 10a Shroud Side)

Recommended PC Board Layout — Reference Page 126

(Shroud Side Shown)

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 HS3 Connector (Continued)

Vertical Pin Header
Shrouds (Continued)

11.80+0.18

I‘_ (464 + .007]_'|

10 Row, Right Module

P.C.B. Hole Dimensions

N —

]

& —

24.00
[.945]

e

Drilled Hole — 0.7:+0.025mm
Fin. Hole — 0.55 to 0.65mm

Cu-thickness — 0.025 to 0.050mm
SnPb-thickness — 0.004 to 0.010mm

1
e L |
Note: For finishes other than
Tin-Lead, reference I 1 r'\l
Application Specification )
114-13020. —8— 3
>~
T
&3
Receptacle Assemblies gj
=
Application Tooling =
Number of Dimensions Part 2
o _— Ground Blade ']
Positions Number i £q
A B Seating IS Sheet Repair Kit IS Sheet S
50 13 1000 2228 5120671 913121 4084546 1320534-2  408-4573
10,00
50 [.394] P Eggﬂ} Typ.
Typ. == 2.50 .
Loge] 7P 125 (ooe) PP 125
[.0ag] 'YP- [ oag e
\ BT T e \ gt
\ eeess «%»_ s \ ¢j+§¢+%w = :
@ —h 1.00 —
R ﬁ«f»ffgit o |Loas™ {}gfrfit :
- Typ‘ & — f 3.50 . .
[.138] i+i+i+i+i«t . 10 Ty [138) P SCS f- fr i+ f; ! 1400 1y,
— d —
f +ffit° Eiyfff ¢
+¢+¢¢'¢'¢'¢t a, 4 +_¢_'¢' _$+ _4,_“?' _¢_¢; t
0.60 +0.05 5 1 .60 = 0.05
[023+1.27] % Location Ref. fggg £1.27) 5 1 ﬂ Location Ref.
Plated Through Holes Plated Through Holes
Typ. Typ.

Non-Coplanar Daughtercards
(Pin 1a Header = Pin 1k Shroud Side)
Recommended PC Board Layout — Reference Page 126
(Shroud Side Shown)

Coplanar Daughtercards
(Pin 1a Header = Pin 5a Shroud Side)
Recommended PC Board Layout — Reference Page 126
(Shroud Side Shown)

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 HS3 Connector (Continued)

Layout Guide for Midplane Applications

10 Row Connectors

Non-Coplanar Applications Coplanar Applications
Right Module Right Module
?900 o e x wﬁ.nu_é_uw_q:—a%.:-—%—;
— 0b bbb b sb # wore b7 8T T
— oot Te e TarOh sl
TS e S FARFAR ARSI
e otootesTeet AR a et
e b bbb o A b b 4
BTN 444 ob 44 004
o od b ho oo d
— Foateatietest — TN 20 AR A
— RN AL AL NS — AaAS AL RSN
Vertical Pin Header, Vertical Pin Header,
* Shroud * Shroud
Fee;la-;l;hﬁgl.l gh Pa I:D fldJO. Fee;la-;l;hﬁgl.l gh Pa rrlol‘:l.lo.
5120665 5120667-1 5120665 5120668-1
Center Module s 80veeoc—x | Center Module 80 To e
e e & gl &l |l |4l
—= S A daraathd ST T T dte s
i prasataiais AR Ra NN ok
piasiaita et pasiaialais
! paNaitaaiNe AAAaAaRaiaing
B e e e e nae 2 adsassadtadng
aashasnahains MAadradsasiashs
R AR RIS b be o bbb
ical Pi Vertical Pin Header,
No.of Ve Road-Through " Shroud {H}ﬁﬁiﬁ& No.of Ve Through " Shroud +i¢+:}+§+:¢—$‘i+
: Part No. R e asamrnd Part No. R s s
100 5120664 51208631 _ &, ﬁwﬁﬂiﬁrﬁ# 100 5120664 5120663-1 _ +++¢>+Mﬁ+++ﬁ+
50 — 5120750-1 ++H¢ + 4 & 50 — 5120750-1 4 4 e b e
Left Module Left Module
M OO0 DO 0O &= X -— T OO0 TO «D) o= X
R = wbboobbbbot - XIS
= Ml saiaisaing aRaRaReRaRs
- A e ek aie pAaRa RN SN
paisaiaisaing phahaRg e
E I Ra RN NS K — R RA AN S R AR
Vertical Pin Header, Vertical Pin Header,
* Shroud *  Shroud
Feed-Through 5,11\, Feed-Through 2,1\,
5120666 5120667-1 5120666 5120668-1

Note: All part numbers are RoHS compliant.
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= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Coding Keys (10 Row Only)

+
— &9

0 ] Part Number 120639-6

Compatibility — Z-PACK HS3,
Z-PACK 12 row connectors

Part Number 120639-3 (white)
Part Number 120639-6 (red)

Material & Finish — Valox Part Number 120639-3

Power and Guide Hardware

Universal Power Module
Vertical Receptacle (3 Pos.)

The Tyco Electronics
Universal Power Module

is a multi-position, modular,
hard metric board-to-board
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
finger probe protection.

Both the headers and recep-
tacle utilize Tyco Electronics

10J08UU0Y ESHMAVd-Z © ™

ACTION PIN press-fit leads s - Mating Point
for ease of assembly onto

printed circuit boards. B e e 7
Additionally, the vertical ' SP)
receptacle leads are polar- LRI = = = = i 4 ess e ——
ized to allow only one orien- (4471 [.392] [374] ———_E
tation onto the printed circuit =

board, eliminating the possi- - :
bility of reverse placement. R | ¥

The Universal Power ! [157135] '

Module is compatible with 2.00

a wide variety of other 200 1118]

Tyco Electronics board-to- [079] .

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

Vertical Position Part
Receptacle Loaded Numbers

Outline Vertical ABC 5223955-2
connectors. Aot = o
The right angle header High Current ABC 5-5223955-2
contacts are available with . !
sequenced lengths for | 6.00
“make-first/break-last” g ) [:236]
applications.
Generous alignment features Pl ! 250 oo
designed into the housings - 098] /A\ PCB Hole Dim.

Drilled Hole = 0.7000 + 0.025 [ 02756 + .0010]
Finished Hole = 0.60 * 0.05 [ 024 + .002]
Cu Thickness = 0.375 + 0.0125 [ (148 * 00049]

and optional guide pins and
receptacles make the

Tyco Electronics Universal Top Surace o F"EIEC('EE;SQ;' Hole SnPb Thickness = 0.007 *0.003 [.0003 +.0001]
. aughtercar g
E’O\.Ner MOdUI? Idea! forl Ref. 1.50 Note: For finishes other than Tin-Lead
blind mating” applications. L.os9,e" 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 132 and 133

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 HS3 Connector (Continued)

3.00 0.50 ‘ I I
[.118] [.020] i e
H L=l - : : :
| 200 | 1 Il T
2,00 [079] H—— H—H
[.079] ‘___ 12.15 + 0.05 9.95 +0.05 - 0.75
478 +.002] +.002
11.35 +0.08 ©0.20 AtPost | ] [-392 £ 002] 1030] , oo .
[.447 * .003] [.008] Tip Typ. L118] P
3.70 2028 9.62+0.30
1.00 Ref [.146 £.011] [.379+.012]
[.oag] e Mating Point
i | e
A 0.75 @
Ref.
Spaces  [-030] ®
+0.05 At
[+ 002] 3.00
[-118]
250
.038] 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
114-11083.

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 HS3 Connector (Continued)

Power and Guide Hardware
{Continued)

f{?g] ?

Universal Power Module
Right Angle Headers (3 Pos.)

Material and Finish
Housing — polyester, natural color

Contacts — Copper alloy, plated
0.00127 [.000050] min. gold in mating

3.00
[118] EE

area, 0.00050 [.000020] min. Tin-Lead 14,60 +0.13
on ACTION PIN post area, with entire [.575 +.005]
contact underplated 0.00127 [.000050] 12.00 +0.08
min. nickel ";[_472 + ,003]—"
| [ )77
10.90 gz 7\
= Ref. - ;f
[.429] [ . 9.70 +0.08

T [ / [.382 +.003]
6.00 (
.236) 7P | - - -

A
| | — -
205 |——H ~
089] — ' )
= = A Loge] 2.00 - 3,22 +0.25 g
Position A |-/ B \ Js Position C 11,70 £ 008 [.079] [.127 +.010] 5
Position B [461 £ .003] 4.00 Ref >~
9.75 + 0.05 15.70 [.157] %
+.002 N
o8e o 1618] ot
(ap]
A =
=
3.50 =
All Plated
1.50 f’ @
[.059] (128] Through Hole =1
o T _ = 12 Plcs. 2
1.50 3.00 Tp.
[.059] (18] )
2 .4,_ _4;_ _.1, L A PCB Hole Dim.
T Drilled Hole = 0.7000 = 0.025 02756 *+.0010]
| N | Finished Hole = 0.60 * 0.05 [ 024 *.002]
300, 4444 3 Gu Thickness = 0.375 =0.0125 0148 + .00049]
! (18] )C) ! [21-?% gf'l-;fl- SnPb Thickness = 0.007 * 0.003 [,00D3 + .0001]
. CS.
200 o o Hole ol _4)_ _4)_ _(i’_ _4} ] Note: For finishes other than Tin-Lead,
1078 #.062] 2 Plos. reference Application Specification

-~ - ‘_________‘___________j 114-1103.
Recommended PC Board Hole Layout

. ) Standard High Current
Blade Length Dimensions *10A *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] 5223972-1 —
10.90 [.429] 7.68 [.302] 9.30 [.366] 52239711 —
Note: For additional Power Module 10.90 [.429] 7.68 [.302] 7.68 [.302] 5223970-1 —
ﬁ_:?ulssrgfpefencg Cﬂtalotg 9.30 [.429] 10.90 [.429) 9.30 [.366] 5223963-1 —
., POWEr connectors —
and Interconnection 9.30 [.366] 10.90 [.429] 7.68 [.302] 5223964-1
Systems,” or contact your 9.30 [.366] 9.30 [.366] 9.30 [.366] 5223967-1 —
Tyco Electronics Sales 9.30 [.366] — 9.30 [.366] 5223975-1 —
Representative. 9.30 [.366] 9.30 [.366] 7.68 [.302] 5223981-1 —
9.30 [.366] 7.68 [.302] 9.30 [.366] 5223965-1 —
Note: All part numbers are RoHS 7.68 [.302] 9.30 [.366] 7.68 [.302] 5223983-1 —
compliant. Tin-Lead parts are 7.68 [.302] 7.68 [.302] 9.30 [.366] 5223980-1 —
RoHS compliant through 7.68 [.302] 7.68 [.302] 7.68 [.302] 5223974-1 5-5223974-1
exemption for lead in press-fit
connectors. *Reference Product Specification 108-1651.
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1 Tyco

Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Power and Guide Hardware 22,58
(Continued) Iyg ' .
— P
Expanded Universal Power . -
Module Right Angle Headers A Max. I D ey S
[ﬂ'?ng"p' 2
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 £0.10 [12',“2‘; Ref. —
on AGTION PIN product area, with entire 016004 | 1460013
contact L;n?erp\aled 0.00127 [.000050] TVp. (575 +.005]
min. nicke  ta00:0e__
+.003
120 Min. [':?2 ]
[.047] 4 Plcs. -— [_2'29;; Ref,—»
Related Product Data Gz-gg T
Guiding Hardware (Optional) — Laoel ]
pages 132 and 133 T y [f’e-;g i o°g:]
10.26 ,—[
[404] PP - H 1 - !_ 1433
Application Tooling ‘ V" lgg;‘l
Header 225 " U 3 H m
Seating Tool, 224441-1 ) ., [.089] 200 l
Board Support Fixture, 224442-1 : = rore MP
R el B [.123] . 11.70<0.08 | 3224025
eceptacle [-461 +.003] 4.00 [.127 £ .010]
Seating Tool, 224421-1 15.70 1571 et
Board Support Fixture, 217602-1 ﬁ-gg]— [618]
1.50
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]
il =0 +0. K + .
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 . )
) Note: For finishes other than Tin-Lead,
Seating Tool 224421-1) reference Application Specification
— I 298 Ref. 114-1103.
[.117] 2 Ples.

@ 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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= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Power and Guide Hardware
{Continued)

AMP-HDI Static Discharge
Guide/Power Pins

Compatibility — Z-PACK HS3,
Z-PACK 2mm HM connectors

Part Number — 532828-5

Nut —21124-4 416
[164] Dia.
Washer — 986794-1 Ly
Max. Current Rating — 10 Amperes
*Additional sequence lengths are 1
available, contact Tyco Electronics [-21533] oia. 1256 UNG2A /
Thread

Material and Finish

Brass, plated 0.00076 [.000030] gold
over 0.00127-0.00254 [.000050-
.000100] nickel

K 0.38 —
Max. Current Rating — 10 Amperes [ 040+ o1s) — = Bracket
*Additional lengths are available, see Yany o SR Illll]ll]l
customer drawing. [ — o5

Material and Finish

Contact Finish — 0.00076 [.000030]
gold in contact area, over 0.00127
[.000050] min. nickel underplate. Gold
flash on remainder of the contact.

4
-
™~
AMP-HDI Guide Pin/Power =
Receptacles ;9
Compatibility — Z-PACK HS3 -
connector 236 %
Part Number — 535875-1* [.og3] O e
[an]
=
=
(=)
S
=)

#2-56 UNC-2A Thread

ESD-Guide Pin/Feed-through . 3.0510.08
I [.120+.003]
Compatibility — Z-PACK HS3 4172008
connector [164+.003)
Part Number — 120759-2*
Max. Current Rating — 10 Amperes
*Additional sequence lengths are 52.03:001
; ; 2.03:0.
available, contact Tyco Electronics 080.001]
Material and Finish P o0 b
Brass, plated 0.00076 [.000030] gold all 24.26 1.78 [433]
over 0.001427-0.00254 [.000050- D [.9-60] REf“" ~ [_0-70]
.000100] nickel underplate [fgg?] Spherical Radius ||
250, |
[,OQB]Max'_-J L— M3

Note: All part numbers are RoHS compliant.
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= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Power and Guide Hardware

{Continued)
Guide Pin (Unkeyed)
See Chart
7.80 pia,
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 A
Dimension Thread Part Numbers
A B
7.50 [.295] 24.73 [.974] M4 x 7-8g 223982-1"
9.20 [.362] 25.16 [.991] M4 x 7-6g 223969-7
12.70 [.500] 25.16 [.991] 8-32 UNC-2A 223969-4
12.70 [.500] 25.16 [.991] M4 x 7-6g 223969-1
6.20 [.244)] 25.16 [.991] M4 x 7-6g 223956-1
12.70 [.500] 31.25[1.230] 8-32 UNC-2A 1-223969-0
3.80* [.150] 27.16 [1.069] M4 x 7-6h 120646-1
2.00** [.079] 27.16 [1.069] M3 x 0.5 223988-1

*6.35 Hex Base
**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] 7|
. 5.40 1,
Technical Documents [213) &
Product Specification
108-1651 31752008 L | | |
icati ifieati [.125=.003] Fr-——---- <- -k~
Application Specification 505 Brilied Hole i é :_’\_ét --
114-1103 [,1-56] Ref. 2 Ples. Lo Foop- | \_
Part Number 223957-1 ~ 4-40 UNC-2B
(as shown)
34.20
Part Number 223979-1 I TR .
(dual alignment posts) )
’ 15.00
[.591] 5.75
! 1 { [.226)
I
| .q}l
— p_ [ \

T f

N ~11.00
LOCTITE is a trademark of Henkel Gorp. I»-_PA | [.443]
Note: All part numbers are RoHS Recommended PC Board Hole Layout

compliant.
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= Tyco
Electronics

High Speed Backplane Connectors

Power and Guide Hardware

Z-PACK HS3 Connector (Continued)

@ 4.85£0.05 A

.250 + 0. 3.85
{Continued) [.191 £.002] B (2501 | g 870 050 1.152]
1.00_‘__ e [343+.0021
24°|Ref‘ 1.039] - 004
Guide Pin (Keyed) \/‘ — ~ —L e w2005 5025008
050 / T" _____ [,190*: .002] [.233 £.003)
Material and Finish | [020] 170 | |_
Guide Pin — Zinc alloy, chromate con- 4.14:0.05 1.067] 21.00
version coated ’ 1-163=.002] .039] 632 UNC-28
o D
Part Number 223985 ©1.10+0.05 45° Typ. [.236) 7P
[.043 % 002]\j>
2>< < 0.50
Dimension Part A8 {1020
A B Number 3.85 0,05 % xs ‘
25.16 20.39 [152+.002] & . Row E HM Connector
991 803 2239851 i‘ 5 Eus
5.00 £ 0.
2900 2823 2230853 197 + 002]
- - Recommended PC Board Layout
(Position Shown Used with
Part Number 5223986-1) f
n
™
)
=
D
o
&5
Female Guide Module (Keyed) 34.20 &
[1.3486] ap]
26.70 =]
N . 1.051
Material and Finish .os1 §
Guide Module — Zinc alloy, chromate TTTTTTTTTTTTTTTTTA O o =3
conversion coated 15-="" Y =
Part Number 5223986
9.70 +0.08 7.90 2058
[.382 * .003] 1311 5%
0 5.40 = 0.08 |
[213+.009) o [21'?12] Ref.
| R 200 1.67
r i | (1871 ‘A" L.066)
Dim. Part ‘o |
A Thread Number 9 7.40+0.08 5 '50 ! f 3
0° 4-40  5223986-1 [:291+.003] [216] I——
45° 4-40 5223986-2 4.40 + 0.05 272008 +| [31‘135 j 05'1331
90° 4-40  5223986-3 [173=.002] 16.75 15.00 [133= ,L;w]_L‘*I 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
@ 3.175+0.08
[.125 £.003]
2 Plcs.
Footprint
Note: All part numbers are RoHS compliant.
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= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Z-PACK HS-3 Connector

Mating Sequence Chart
C
) 3E
ER=
=
: 2 = ig )
[l r
A€ L g 1€
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
> PAGK HM-Zd 150 12.50 Ground Shield 16.78 [.661] 17.55 [.691] 4.28 [.169]
Product 089 T S!gnal Level 2 15.41 [.607] 15.85 [.624] 2.91[.115]
Signal Level 1 13.91 [.548] 14.35 [.565] 1.41[.056]
ZPACKHM-Zd 400 12.50 24.0 mm Pin 27.50[1.083]  33.40 [1.315] N/A
Guide 18 402 22.2 mm Pin 2570(1.012]  31.60 [1.244] N/A
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 658 402 Signal Level 2 14.94[588]  15.63[615]  2.44[.096]
Signal Level 1 N/A N/A N/A
Signal Level 3 18.27 [.719] 18.84 [.742) 5.77 [.227]
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]
MULTIGIG RT 505 12.50 Signal Level 3 18.00 [.709] — 5.50 [217]
T2 089 492 Si
Product . . ignal Level 2 16.50 [.650] — 4.00[.157]
Signal Level 1 15.00 [.591] — 2.50[.098]
Power 517 292 Power Level 2 22.25 [.876] — 9.75[.384]
Module ' '
Power Level 1 20.75 [.817] — 8.25 [.325]
MUIE'srluti;c:S RT NA 12.50 Guide Pin Key 33.25[1.309] N/A 20.75[.817]
Hardware 492 Guide ESD Contact ~ 30.75 [1.211] — 18.25 [.719]
2 PACK HS3 150 1250 Ground 17.08 [.672] 17.60 [.693] 4.78(.188]
i "9 ; 4'9"’2 Signal 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]
Guide Pin Key 31.39 [1.236] 36.16 [1.424] N/A
UpM 5.75 12.50
Guide ; p Keyed Guide Pin 31.39[1.236]  36.16 [1.424] N/A
Hardware 226 492 . .
Keyed Guide Pin 35.23[1.387]  40.00[1.575] N/A
PreMit:Vslo:ver —_ _ 16.84 .663] 5.611%2-21 ]
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 U 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 PostMate Power — 4.34 [.171]
HHEQ; Atggllg 3.81 13.21 Level 2 - 16.28 [.641] Min.
o el 150 520 PreMate Signal — — 16741650  3811150]
Header Level 2 Min.
PostMate Signal — 2.54[.100]
Level 3 18.01 [.709] Min.
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= Tyco
Electronics High Speed Backplane Connectors

Z-PACK HS3 Connector (Continued)

Application Tooling and Equipment

BMEP-5T )

1585280-1 Model AP3 1585696-1 Model BMEP 5T 1585699-1 Model MEP 6T Typical Manual Arbor
Frame Assembly
(Commercially Available)
Insertion Tool Assembly Contact Replacement Tool
IS 408-9979 1S 408-2636-1

Replacement Pin Assembly
IS 408-9979

Extraction Tool Assembly
IS 408-9979

Setscrew
IS 408-9979

_

Tool Tip
IS 408-9979

Pusher 4
IS 408-9979 &ﬁ‘

10108UU0] ESH MAYd-Z2 * ™

Pin Repair Kit
IS 408-9979

Chiclet
Removal Tool
IS 408-8410

Ground Blade
Extraction Tool
IS 408-4573

Housing Removal Tool Kit
IS 408-8393 .

Ground Blade Repair Kit
IS 408-4573

Ground Blade Insertion Tool

IS 408-4573
Note: All part numbers are RoHS Typical PC Board Support Typical Receptacle Seating Tool Typical Pin Header Seating Tool
compliant. (Customer Supplied) IS 408-8500 IS 408-8501
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Electronics High Speed Backplane Connectors

Engineering Notes
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