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Safety Notices
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DANGER: To prevent a possible shock from touching two surfaces with different protective
ground (earth), use one hand, when possible, to connect or disconnect signal cables. (D001)

DANGER: Overloading a branch circuit is potentially a fire hazard and a shock hazard under
certain conditions. To avoid these hazards, ensure that your system electrical requirements do
not exceed branch circuit protection requirements. Refer to the information that is provided with
your device or the power rating label for electrical specifications. (D002)

DANGER: If the receptacle has a metal shell, do not touch the shell until you have completed
the voltage and grounding checks. Improper wiring or grounding could place dangerous voltage
on the metal shell. If any of the conditions are not as described, STOP. Ensure the improper
voltage or impedance conditions are corrected before proceeding. (D003)

DANGER: An electrical outlet that is not correctly wired could place hazardous voltage on the
metal parts of the system or the devices that attach to the system. It is the responsibility of the
customer to ensure that the outlet is correctly wired and grounded to prevent an electrical
shock. (D004)

DANGER: When working on or around the system, observe the following precautions:

Electrical voltage and current from power, telephone, and communication cables are hazardous.
To avoid a shock hazard: If IBM supplied the power cord(s), connect power to this unit only with
the IBM provided power cord. Do not use the IBM provided power cord for any other product. Do
not open or service any power supply assembly. Do not connect or disconnect any cables or
perform installation, maintenance, or reconfiguration of this product during an electrical storm.
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. The product might be equipped with multiple power cords. To remove all
hazardous voltages, disconnect all power cords from their power source.

« When connecting power to the product ensure all power cables are properly connected. This
includes connecting all power cords to a properly wired and grounded electrical outlet. Ensure
that the outlet supplies proper voltage and phase rotation according to the system rating
plate.

« Connect any equipment that will be attached to this product to properly wired outlets.
« When possible, use one hand only to connect or disconnect signal cables.
- Never turn on any equipment when there is evidence of fire, water, or structural damage.

« Do not attempt to switch on power to the machine until all possible unsafe conditions are
corrected.

« When performing a machine inspection: Assume that an electrical safety hazard is present.
Perform all continuity, grounding, and power checks specified during the subsystem
installation procedures to ensure that the machine meets safety requirements. Do not attempt
to switch power to the machine until all possible unsafe conditions are corrected. Before you
open the device covers, unless instructed otherwise in the installation and configuration
procedures: Disconnect the attached power cords, turn off the applicable circuit breakers
located in the rack power distribution panel (PDP), and disconnect any telecommunications
systems, networks, and modems.

« Connect and disconnect cables as described in the following procedures when installing,
moving, or opening covers on this product or attached devices.

To Disconnect: 1) Turn off everything (unless instructed otherwise). 2) Remove the power
cords from the outlets. 3) Remove the signal cables from the connectors. 4) Remove all cables
from the devices.
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To Connect: 1) Turn off everything (unless instructed otherwise). 2) Attach all cables to the
devices. 3) Attach the signal cables to the connectors. 4) Attach the power cords to the
outlets. 5) Turn on the devices.
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Sharp edges, corners and joints may be present in and around the system.
Use care when handling equipment to avoid cuts, scrapes and pinching. (D005)

DANGER: Observe the following precautions when working on or around your IT rack system:

Heavy equipment—personal injury or equipment damage might result if mishandled.
Always lower the leveling pads on the rack cabinet.

Always install stabilizer brackets on the rack cabinet if provided, unless the earthquake option
is to be installed.

To avoid hazardous conditions due to uneven mechanical loading, always install the heaviest
devices in the bottom of the rack cabinet. Always install servers and optional devices starting
from the bottom of the rack cabinet.

Rack-mounted devices are not to be used as shelves or work spaces. Do not place objects on
top of rack-mounted devices. In addition, do not lean on rack-mounted devices and do not use
them to stabilize your body position (for example, when working from a ladder).

Stability hazard:
— The rack may tip over causing serious personal injury.
— Before extending the rack to the installation position, read the installation instructions.

— Do not put any load on the slide-rail mounted equipment mounted in the installation
position.

— Do not leave the slide-rail mounted equipment in the installation position.

Each rack cabinet might have more than one power cord.

— Be sure to disconnect all power cords in the rack cabinet when directed to disconnect power
during servicing.

Connect all devices installed in a rack cabinet to power devices installed in the same rack
cabinet. Do not plug a power cord from a device installed in one rack cabinet into a power
device installed in a different rack cabinet.

An electrical outlet that is not correctly wired could place hazardous voltage on the metal
parts of the system or the devices that attach to the system. It is the responsibility of the
customer to ensure that the outlet is correctly wired and grounded to prevent an electrical
shock. (ROO1 part 1 of 3)

WARNING: Not all parts are effectively grounded. (C057)

WARNING: Not all parts are effectively grounded
AVERTISSEMENT: toutes les piéces ne sont pas
efficacement mises a la terre
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CAUTION: This product is equipped with a 4-wire (three-phase and ground) power cable. Use
this power cable with a properly grounded electrical outlet to avoid electrical shock. (C019)

CAUTION: This product might be equipped with a 5-wire (three-phase, neutral ground) power
cable. Use this power cable with a properly grounded electrical outlet to avoid electrical shock.
(C020)
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CAUTION: The power distribution outlets provide 200 to 240 V ac. Use these outlets only for
devices that operate within this voltage range. (C021)

CAUTION: The product might be equipped with a hard-wired power cable. Ensure that a
licensed electrician performs the installation per the national electrical code. (C022)

CAUTION: Ensure the building power circuit breakers are turned off BEFORE you connect the
power cord or cords to the building power. (C023)

CAUTION: Data processing environments can contain equipment transmitting on system links
with laser modules that operate at greater than Class 1 power levels. For this reason, never look
into the end of an optical fiber cable or open receptacle. Although shining light into one end and
looking into the other end of a disconnected optical fiber to verify the continuity of optic fibers
may not injure the eye, this procedure is potentially dangerous. Therefore, verifying the
continuity of optical fibers by shining light into one end and looking at the other end is not
recommended. To verify continuity of a fiber optic cable, use an optical light source and power
meter. (C027)

CAUTION: This product contains a Class 1M laser. Do not view directly with optical instruments.
(C028)

CAUTION: Servicing of this product or unit is to be performed by trained service personnel only.
(C032)

CAUTION: The power control button or switch, if present on the device, does not turn off the
electrical current supplied to the device. The device also might have more than one power cord.
To remove all electrical current from the device, ensure that all power cords are disconnected
from the device or from the power source. (C047)
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CAUTION: Protective conductor current may exceed 10 mA. Risk of shock. Ensure connection to
earth is made before supply connection. (C053)

CAUTION: A mismatch in the wiring configuration (delta versus wye) between the IBM product
and your facility AC voltage supply can cause significant product damage. Ensure that the PDUs
of the product match the supply voltage and wiring configuration of your facility. If the number
of wires in the power cord does not match the wiring configuration in your facility, or if the rated
voltage on the product does not match the supply voltage in your facility, or if you have any
questions about the connection method, do not connect the product to the supply voltage.
Contact a certified electrician familiar with your installation, and IBM, for guidance. (C054)

CAUTION:

* LASER
1

The system might contain separately approved low-power optical devices for communication
through closed fiber links. Unless otherwise noted, these inherent eye-safe component options
each have an Accessible Emission Limit (AEL) that comply as a:

CLASS 1 LASER PRODUCT
IEC 60825-1: 2014 (or latest accepted published version)
China standard GB/T 7247.1 - 2024 (or latest accepted published version) (C056)




Q CAUTION:

« Do notinstall a unit in a rack where the internal rack ambient temperatures will exceed the
manufacturer's recommended ambient temperature for all your rack-mounted devices.

« Do notinstall a unit in a rack where the air flow is compromised. Ensure that air flow is not
blocked or reduced on any side, front, or back of a unit used for air flow through the unit.

« Consideration should be given to the connection of the equipment to the supply circuit so that
overloading of the circuits does not compromise the supply wiring or overcurrent protection.
To provide the correct power connection to a rack, refer to the rating labels located on the
equipment in the rack to determine the total power requirement of the supply circuit.

« (For sliding drawers.) Do not pull out or install any drawer or feature if the rack stabilizer
brackets are not attached to the rack or if the rack is not bolted to the floor. Do not pull out
more than one drawer at a time. The rack might become unstable if you pull out more than
one drawer at a time.

(For fixed drawers.) This drawer is a fixed drawer and must not be moved for servicing unless
specified by the manufacturer. Attempting to move the drawer partially or completely out of the
rack might cause the rack to become unstable or cause the drawer to fall out of the rack.

(RO0O1 part 2 of 3)

Cabling information inside the rack is provided to customers for reference only. Only IBM Service may plug
and route cables within the rack.
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Chapter 1. Introduction

CAUTION: Servicing of this product or unit is to be performed by trained service personnel only.
(Co32)

This cabling best practices document was created to help the reader plan, install and retain cables for the
9176 Single Frame system mainframe. This document includes information for both internal and external
cables to assist in both the initial system installation, system upgrades as well as external connections. In
this context, internal cables are those pre-installed and provided within the system while external cables
are considered either those cables provided with the system (i.e., power line cord, external
communications network attach, etc.) or by the client (i.e., I/O, coupling, and storage network attach) and
that egress from the system.

To ensure system reliability and serviceability, it is critical that the system be ordered with the necessary
Feature Codes (FC) (reference Table 1 below) and the installation completed following the contents of this
document. It serves as a supplement for the Installation Manual for Physical Planning (IMPP). For
essential information including, but not limited to, safety notices, specifications, power requirements, and
hardware management, refer to the IMPP. For visual help, 9176 Single Frame Visio® files are available
online through IBM documents.


https://www.ibm.com/docs/en/systems-hardware/zsystems/9176-ME2?topic=library-9176-single-frame-installation-manual-physical-planning

Figure 1: Refefence Example of Full-System Cable Routing



Chapter 2. Line Cords
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DANGER: To prevent a possible shock from touching two surfaces with different protective
ground (earth), use one hand, when possible, to connect or disconnect signal cables. (D001)

DANGER: Overloading a branch circuit is potentially a fire hazard and a shock hazard under
certain conditions. To avoid these hazards, ensure that your system electrical requirements do
not exceed branch circuit protection requirements. Refer to the information that is provided with
your device or the power rating label for electrical specifications. (D002)

DANGER: If the receptacle has a metal shell, do not touch the shell until you have completed
the voltage and grounding checks. Improper wiring or grounding could place dangerous voltage
on the metal shell. If any of the conditions are not as described, STOP. Ensure the improper
voltage or impedance conditions are corrected before proceeding. (D003)

DANGER: An electrical outlet that is not correctly wired could place hazardous voltage on the
metal parts of the system or the devices that attach to the system. It is the responsibility of the
customer to ensure that the outlet is correctly wired and grounded to prevent an electrical
shock. (D004)

DANGER: When working on or around the system, observe the following precautions:

Electrical voltage and current from power, telephone, and communication cables are hazardous.
To avoid a shock hazard: If IBM supplied the power cord(s), connect power to this unit only with
the IBM provided power cord. Do not use the IBM provided power cord for any other product. Do
not open or service any power supply assembly. Do not connect or disconnect any cables or
perform installation, maintenance, or reconfiguration of this product during an electrical storm.

AES

. The product might be equipped with multiple power cords. To remove all
hazardous voltages, disconnect all power cords from their power source.

« When connecting power to the product ensure all power cables are properly connected. This
includes connecting all power cords to a properly wired and grounded electrical outlet. Ensure
that the outlet supplies proper voltage and phase rotation according to the system rating
plate.

« Connect any equipment that will be attached to this product to properly wired outlets.
« When possible, use one hand only to connect or disconnect signal cables.
« Never turn on any equipment when there is evidence of fire, water, or structural damage.

- Do not attempt to switch on power to the machine until all possible unsafe conditions are
corrected.

« When performing a machine inspection: Assume that an electrical safety hazard is present.
Perform all continuity, grounding, and power checks specified during the subsystem
installation procedures to ensure that the machine meets safety requirements. Do not attempt
to switch power to the machine until all possible unsafe conditions are corrected. Before you
open the device covers, unless instructed otherwise in the installation and configuration
procedures: Disconnect the attached power cords, turn off the applicable circuit breakers
located in the rack power distribution panel (PDP), and disconnect any telecommunications
systems, networks, and modems.

- Connect and disconnect cables as described in the following procedures when installing,
moving, or opening covers on this product or attached devices.
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To Disconnect: 1) Turn off everything (unless instructed otherwise). 2) Remove the power
cords from the outlets. 3) Remove the signal cables from the connectors. 4) Remove all cables
from the devices.

To Connect: 1) Turn off everything (unless instructed otherwise). 2) Attach all cables to the
devices. 3) Attach the signal cables to the connectors. 4) Attach the power cords to the
outlets. 5) Turn on the devices.

Sl
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. Sharp edges, corners and joints may be present in and around the system.
Use care when handling equipment to avoid cuts, scrapes and pinching. (D005)

CAUTION: This product is equipped with a 4-wire (three-phase and ground) power cable. Use
this power cable with a properly grounded electrical outlet to avoid electrical shock. (C019)

CAUTION: This product might be equipped with a 5-wire (three-phase, neutral ground) power
cable. Use this power cable with a properly grounded electrical outlet to avoid electrical shock.
(C020)

CAUTION: The product might be equipped with a hard-wired power cable. Ensure that a
licensed electrician performs the installation per the national electrical code. (C022)

CAUTION: Ensure the building power circuit breakers are turned off BEFORE you connect the
power cord or cords to the building power. (C023)

CAUTION: The power control button or switch, if present on the device, does not turn off the
electrical current supplied to the device. The device also might have more than one power cord.
To remove all electrical current from the device, ensure that all power cords are disconnected
from the device or from the power source. (C047)
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CAUTION: Protective conductor current may exceed 10 mA. Risk of shock. Ensure connection to
earth is made before supply connection. (C053)



The line cords are used to power the system. The only type of internal power sub-system available is the
intelligent Power Distribution Unit (iPDU).

IBM offers multiple line cord options to suit varying installation needs. Only the line cords provided with
the system may be used. The line cords must not be modified (cut to length, connectors changed, etc.).
Any request for line cord modifications must be approved by IBM. Note, only connectorized line cord FCs
are available starting with 9176. If there is a specific issue regarding this change and a cut-end cord is
needed, please contact your IBM sales representative for assistance.

IMPORTANT: Line cords should be installed after all internal system cables have been routed and
plugged. This ensures maximum accessibility for routing the other cables.

The line cord is designed to exit straight out of the connector then bend with a given minimum bend
radius towards the top or bottom of the frame depending on the desired system frame exiting orientation.
Cables can exit through the top of the frame using one of the following feature codes:

e Top Exit Cabling feature with enclosure (FC 5823) or Top Exit Cabling feature without
enclosure (FC 7803)

o (Cables that leave the frame through the bottom would use Bottom Exit Cabling feature
(FC 7804)

If the line cords are top exiting, the bottom PDU line cord should route in front of the top PDU line cord as
they are routed upwards. The opposite will hold for bottom exiting cables. Please note the warning
provided in Figure 2 when line cords are running through the top exit.

c WARNING: Not all parts are effectively grounded. (C057)

WARNING: Not all parts are effectively grounded
AVERTISSEMENT: toutes les piéces ne sont pas
efficacement mises a la terre
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Figure 2: Top Exit Enclosure Grounding Warning



For top exit systems without an enclosure, the space above the system should be clear with sufficient
physical space for the line cords to exit the system (Figure 3). In this case, the line cords would be routed
directly out the top corners of the frame then plugged to the data center power supply side connector. Top
exit systems with an enclosure (FC 5823) support both line cords and external system cables exit. The
line cords similarly go through the top of the frame, but in this case, are routed within the enclosure using
provided cable management features (Figure 4). All cables exit the enclosure through brush elements.

Line Cord

Line Cords

Cabling Enclosure

Figure 3: Top Exiting Line Cord Figure 4: Line Cords in a Top Exit Cabling Enclosure (FC 5823)
without an Enclosure (FC 7803)



For bottom exit systems (FC 7804), the line cord is routed directly to the bottom corners of the system
and plugged at customer end. Line cords should be affixed and strain relieved to the tailgate using the
provided bracket(s) (Figure 5). As required and specified by the IMPP, a floor tile cut-out must be present
to accommodate this FC. Note: To ensure maneuverability, cable slack must be left to allow for a service
loop under the floor.

(&3 §

Figure 5: Bottom Exiting Line Cords (FC 7804)

There is a line cord actuation tool available to assist in plugging line cords. This tool was developed to cam
the line cord in for ease of installation, as the area to plug a line cord into an iPDU may be congested. For
more information, see the Install Manual. Note: the square key element enables a %” drive extension to
be used as a tool assist.

Square Key
Element

Figure 6: iPDU Cable Actuation Tool



Line cords that are routed directly behind the frame’s rear door latch plate may interfere with the
operation of the door latch. To prevent this, the line cord should be strapped to the A14 CPC bracket if
present (Figure 7).

g4

Figure 7: Use Hook-and-Loop to Retain Line Cord and Keep Awayfrom Latch

If the above strap location is not available, use any available hook-and-loop tie-down point on the frame’s
side wall to retain the line cord away from the door latch plate.



Chapter 3. Cable Retention and Strain Relief

CPC Bracket

These brackets are used to manage and strain-relieve Peripheral Component Interconnect express+
(PCIe+) I/0O cables that attach to the Central Processor Complex (CPC) drawer. The function and routing of
this cable is discussed later in this document. These brackets hold the cables by using hook-and-loop

straps.

CPC Bracket
‘ Location

Figure 8: 3D Rendering of CPC Bracket Location Figure 9: CPC Bracket



SMP Plastic Channel

The intention of this plastic channel is to retain the Symmetric Multi-Processing (SMP) cables and protect
them as the machine is being serviced. Figure 10 depicts the SMP plastic channel. It allows the cables to

be neatly routed behind the CPC drawer bracket.
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Channel

Figure 10: SMP10 Plastic Channel (CPC Bracket Not Shown for Clarity)
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Clips
There are seven (7) types of cable retention clips:
e Spine Hardware Clip for Customer Fiber only (Figure 11)
Frame Side Clip for Power Jumpers (Figure 12)
Frame Side Clip for PCIe+ (CDFP) Cables (Figure 13)
Frame Edge Clip for Ethernet Cables (Figure 14)
Hook-and-Loop Fastener Clip for Power Jumpers and Ethernets (Figure 15 and 16)
Large Power Supply 2-Piece Clip for Power Jumper Plug Retention (Figure 17 and 18)
Small Power Supply 2-Piece Clip for Power Jumper Plug Retention (Figure 19)

Spine Clip Frame Side Clip for Power Jumpers

Figurell: Spine Clips for Customer Fiber Figure 12: Frame Side Clip for Power Jumpers
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Frame Side Clip for PCIe+ Cables

Frame Edge Clip for Ethernet Cables

L

ps AMD S =

:
Figure 13: Frame Side Clip for PCle+ Cable

-

Figure 14: Frame Edge Clip for Ethernets
Hook-and-loop fasteners are used to properly route and retain cables, while maintaining bend radii and

providing strain relief. Figure 16 shows an example of the application of a hook-and-loop fastener clip.

Hook-and-
Hook-and- Loop Fastener
Loop Fastener
Clip

Figure 15: Hook-and-Loop Fastener Clip

Figure 16: Hook-and-Loop Fastener Application
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During system service, plugged power jumpers are at risk of being accidentally snagged or bumped, which
could result in system interruption. Retention clip assemblies are factory-installed to address this risk by
retaining jumpers in their plugged state.

These two-piece clip assemblies are adjustable on a slide “zip-track” to accommodate a range of cable
plug over-mold sizes. The trigger part of the assembly enables this adjustment, and this part is universal
throughout the Z system. The grip part of the assembly affixes onto the PSU or frame bracket, and this
part has two variations:

1. Large Grip — used on CPC Drawer PSUs. These ship fully installed in the system.

2. Small Grip — used on I/O Drawer PSU’s, Support Element PSUs, and Ethernet Switches. These
ship fully installed in the system for Ethernet Switches, and they ship partially installed for I/O
Drawer PSUs and SE PSUs since these PSUs are undocked for shipping.

Before system start-up at install, all retention clips should be checked to verify they are fully in place with
the trigger part snug against the jumper plug over-mold. After service, any disturbed retention clip must
be restored to its retaining state. Further details are available to IBM service personnel in the Install
Manual and Repair & Verify service procedures.

Large Grip
Trigger
Figure 17: Large PSU Clip Being Adjusted Figure 18: Large PSU Clip Fully Installed
‘&(
Small Grip : [
Trigger ‘

I

=

‘ Large Grip  Small Grip
Figure 19: Small PSU Clip Fully Installed Figure 20: Large and Small Grips
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Center Spine

The center spine is used to route external customer-provided cables vertically in the frame. For 9176, the
spine and clips are preinstalled. The clips may be relocated if needed. When the bottom exit FQC bracket
feature code (FC 5827) is selected, there are optional FICON cable length management hoops that can be
installed on the spine.

Tool-less cable
retention clips
attachment (top-
assembled view)

Tool-less cable
retention clip
attachment

Vertical cable retention bar
(aka “spine” w/ cable retention clips) Rear ISO, Assembled view

Figure 21: Center Spine and Clips
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Cable Management Brackets

Cables going across the frame should be routed along a cable management bracket for support. This
bracket is designed to secure the power cords and ethernet cables exclusively, providing necessary
clearance for servicing units both above and below these cables, thereby enhancing serviceability. There
is a cable management bracket associated with each PCle+ I/O drawer.

Cable
Management
Bracket

Figure 22: PCle+ f/O Drawer Cable Management Bracket

In the maximum configuration only (4 PDUs, 2 CPC drawers, and 3 PCIe+ I/O drawers), at I/O cage #3

there are left and right vertical cable management brackets (Figure 23). These relieve cable congestion
from the upper PDUs when four (4) PDUs are present. Power jumpers are routed on the inboard side of
each bracket as shown.

—

Figure 23: Vertical Cale Management Brackets
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Chapter 4. Internal System Cables

CAUTION: The power distribution outlets provide 200 to 240 V ac. Use these outlets only for
devices that operate within this voltage range. (C021)

Note: Caution is specifically applicable to high voltage inputs though, system supports both low and high
voltage inputs.

On each end of the internal power jumpers and ethernet cables, there is a striped or solid-colored location
flag label designating where the cable’s should be plugged. The color on the label serves as a visual aid to
distinguish entities from each other. The solid-colored flag indicates the primary source, and the striped-
colored flag indicates the secondary source. Installation personnel shall use the provided printed label
data to ensure correct cable plugging locations are used.

The following subsections of this chapter are listed in the prioritized installation order:

1) Ethernet Network Cables
2) Power Jumpers

3) SMP Cables

4) PCIe+ I/O Cables

Note: Line cords shall be installed after all internal system cables have been installed, routed and strain-
relieved.

Ethernet Network Cables

Internal system ethernet network cables interconnect the system’s internal service processor network.
External ethernet cables will be discussed later in this document. Ethernet cables plugged to elements on
the left-side of the rack should be routed along the left-side of the rack and vice versa for elements on the
right-side of the rack. Some ethernet cables will have two (2) ferrite cores, and others will not.

Bl MHr——= ===

Figure 24: 2D Drawing of an Ethernet Cable

Power Jumpers

Power jumpers are internal system cables used to connect the power supply units to the system’s power
distribution system (i.e., iPDU). Note, these cords are all point-to-point connections.

M—_jﬁ[ D | @@m

Figure 25: 2D Drawing of a Power Jumper
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IBM Z PDUs are exclusively designed for IBM Z hardware. Customers are not permitted to use or handle

dedicated Z PDUs. Factory-installed port fillers in unused PDU ports prevent plug access and may only be
removed by IBM SSRs

F[gure2é.' Port Cap [[ers o

The following power jumper routing scheme shall only be used in a maximum configuration of 2 CPC
drawers and 3 PCIe+ I/O drawers. Since there are a limited amount of ethernet cables in the frame, the
power jumpers will be routed along the frame using the ethernet clips shown in Figure 27. Any excess

slack will be routed in a loop using the ethernet clip and the outer edge of the power jumper clip. The
cable is then routed down and plugged into the proper PDU port location.

Figu‘re 27: Routing of Excess Power
Jumper Cable Slack Using Ethernet Clips

Fzgure 28 Routing of Excess Power Jumper
Cable Slack in Loops Using Clips
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SMP Cables

The SMP cables enable the processor network by interconnecting the system’s CPC drawers to each
other.

Note: For iPDU service actions, the hook-and-loop fastener that attaches the SMP cable to the CPC
bracket will need to be removed to release the cable so they can be moved out of the way during
servicing. Do not unplug the cable but rather gently move them aside to make clearance for service
activities.

i
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PCIe+ I/O Cables

PCIe+ I/0O cables connect the System’s CPC drawers to the PCIe+ I/O drawers. The recommended routing of
these cables within the frame is provided in Figure 32.

4Ll - @
el (T T 10 | ﬁ
] ol &

Figure 32: PCIe I/O Cables Routed



Chapter 5. External System Cables

B> B

CAUTION: Data processing environments can contain equipment transmitting on system links
with laser modules that operate at greater than Class 1 power levels. For this reason, never look
into the end of an optical fiber cable or open receptacle. Although shining light into one end and
looking into the other end of a disconnected optical fiber to verify the continuity of optic fibers
may not injure the eye, this procedure is potentially dangerous. Therefore, verifying the
continuity of optical fibers by shining light into one end and looking at the other end is not
recommended. To verify continuity of a fiber optic cable, use an optical light source and power
meter. (C027)

CAUTION: This product contains a Class 1M laser. Do not view directly with optical instruments.
(C028)

CAUTION:

* LASER
1

The system might contain separately approved low-power optical devices for communication
through closed fiber links. Unless otherwise noted, these inherent eye-safe component options
each have an Accessible Emission Limit (AEL) that comply as a:

CLASS 1 LASER PRODUCT
IEC 60825-1: 2014 (or latest accepted published version)
China standard GB/T 7247.1 - 2024 (or latest accepted published version) (C056)

External cables can enter or egress a system through the top and/or bottom exit frame locations
according to the options provided in Table 1 below. External cables may include Optical I/O or Coupling,
Ethernet, and Line Cords. Fiber Quick Connect (FQC) options are available for FICON I/0 optical cabling.

Customer Bottom Exit FCs to be

Environment Cabling Top Exit Cabling Ordered Comments

Ships with Bottom Exit Tailgate &

Raised Floor Yes No 7804 only supporis Botiom FOC FC 5827

Yes, no Top Exit 7803 & 7804 Ships with Bottom Exit Tailgate &

Raised Floor iz Enclosure supports Bottom FQC FC 5827

Yes, with Top Exit Ships with Bottom Exit Tailgate &

Raised Floor Yes 7804 & 5823 supports FQC FCs 5824, 5826 &
Enclosure
5827
. Yes, no Top Exit Ships with Bottom Seal Plate and
e Floy e Enclosure e does not support FQC FCs
. Yes, with Top Exit Ships with Bottom Seal Pate and
i Fll b Enclosure LS only supports FQC FC 5824 & 5826
nf No Yes, no Top Exit . Ships with Bottom Seal Plate and
orHilizEL (Fleer (not supported) Enclosure LR does not support FQC FCs
. No Yes, with Top Exit " Ships with Bottom Seal Plate and &
ol e (not supported) Enclosure IR R supports FQC FCs 5824 & 5826

*FC 7998: Non-Raised Floor Support (flag)
Table 1: 9176 Cabling Feature Codes Combinations
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FICON & FCP Cables

Fiber optic cables that attach to PCIe+ I/O cards can exit through the top or the bottom of the frame.
FICON, FCP, OSA Express, and Coupling connection types are included in this grouping. For further details
on the connection type options, refer to the IMPP, Chapter 8: I/O Cabling and Connectivity and Fiber Optic
Cabling Guide.

The following important notes should be understood when installing fiber optic cables:

1) Follow recommended cleaning and installation procedures for all fiber optic cable products
for optimal performance (see Fiber Optic Cabling Guide).
2) Ifusing FQC, make sure the coupler type matches the correct cable plug type. There are two
polarity options:
e Key up-key up (FC 5826) Top Exit only.
e Key up-key down (FC 5824) Top Exit, (FC 5827) Bottom Exit.
3) The Top Exit Enclosure (TEE) (FC 5823) is not required to route fiber optic cables through the
top of the machine.

The spine is factory installed. It is used for cable management and strain relief. These cables will route
parallel to the central channel for both top and bottom exiting systems (Figure 34).

If the TEE FQC (FC 5824 or 5826) is used, the FQC brackets should be populated from the outside inward
(Figure 34). If the Bottom Exit FQC (FC 5827) is selected, the FQC brackets are factory installed
(Figure 40).

Please note the warning provided in Figure 33 when line cords are running through the top exit.

Q WARNING: Not all parts are effectively grounded. (C057)

WARNING: Not all parts are effectively ground;d
AVERTISSEMENT: toutes les piéces ne sont pas
efficacement mises a la terre

PN 03PK971

C057 —

Figure 33: Top Exit Enclosure Grounding Warning
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Structured
Breakout
Cables

Point-to-Point
Cables

Figure 34: Exa‘m,ole Fiber Optic Cables in Spine
(Structured Breakout Cables on Left, Point-to-Point Cables on Right)
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The TEE is an optional feature (FC 5823) to support:

Top exit of power cables to be mounted along the side walls, two on each side.

Top exit of fiber optic cables routed through the brushes and into the frame routed securely
away from power cables.

Management of cable slack.

Ease of integration with hot/cold aisle airflow containment system.

Restricted TEE access when frame covers are locked.

Additional optional FQC bracket features (FC 5824 and 5826) support:

Structured cabling with built in strain relief.
FOC workstation at the back edge of the TEE, enabling unimpeded access to either side of the
FQC brackets while cabling.

When using the TEE (FC 5823), cable routing and length may be managed with provided cable spools and
hook-and-loop strain relief. For Bottom Exit FQC configurations, vertical cable spools are provided. Use of
these spools is optional, but when used, are mounted to the central spine.

FQC Bracket

Cable Spool

FOC Workstation

Figure 35: Fiber Optic Cables in Top Exit Cabling Enclosure (FC 5823)
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Added Hook-and-Loop for Support

MLLI L]

2
£
P
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Z

Figure 37: Fiber Optic Cables in Top Exit Cabling Enclosure Including Optional Cable Spools
(Red arrows indicate the direction of cable routing around the spool)
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The Bottom Exit Tailgate is required for any bottom exit cabling (FC 7804). It supports line cords, ethernet
cabling, and both point-to-point and structured fiber optic cabling.

Strain relief clamps are used to secure any cables that pass through the tailgate. There are two types:
e Line cord strain relief clamps integrated with tailgate (Figure 38)
e Optional strain relief foam clamps for point-to-point I/O, coupling, and/or ethernet cabling
(Figure 39)

Figure 38: Strain Relief Line Cord Clamp for Bottom Exiting

4y

Figre 39: Strain Relief Clamp

Additional optional FQC brackets (FC 5827) are also available (Figure 40).

Figure 40: FQC on Tailgate (FCs 7804 and 5827)
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Optional cabling spools are provided to organize and retain excess fiber optic cabling when both the
bottom exit (FC 7804) and FQC brackets (FC 5827) are ordered. It is recommended to install these spools
just above the FQC brackets (Figure 41 and 42), however if there is interference with other cabling it may
be beneficial to move the spools higher in the frame. To ensure adequate cable service loop, it is
recommended that the spool be placed in its service position prior to wrapping any excess cable length
around it and then moved to the final installed position on either side of the spine (Figure 41 and 42).

CON Cabling Spoolin its Figure 42: FICON Cabling Spools in their
Service Position Regular Positions

As part of final system check-out and/or following any system upgrade or service actions, verify that all
cables are properly routed, terminated, and strain relieved (i.e., via the provided clamps, brackets, filler
plates and fasteners). This is to ensure the system is working properly.

OSA Network Cables

Open Systems Adapter-Express (OSA-Express) features enable connectivity to industry-standard local
area networks (LANs). These cables may be either fiber optic or copper (carry-forward FC only), and are
routed through the center spine. Configuration information is found in the IMPP, and reference
information is found in the Fiber Optic Cabling Guide
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External Ethernet (HMC)

If a Hardware Management Console (HMC) is ordered, the customer must supply the necessary ethernet
cables to connect the remote HMC to the IBM Z system’s Support Element (SE). These cables are routed
either through the top or bottom of the system depending on the frame configuration. If entering through
the top, the cables shall enter through the D-holes at the front of the frame (red line in Figure 43) or
through the large cutouts at the rear of the frame (blue line in Figure 43).

A

Figure 43: External Ethernet Cable Routing
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System Time Synchronization
A Server Time Protocol (STP) Coordinated Timing Network (CTN) has the capability of connecting to an

External Time Source (ETS) via either a Network Time Protocol (NTP) or a Precision Time Protocol (PTP).

This capability requires at least an ETS ethernet cable connection but may additionally include a pulse-
per-second (PPS) signal via coaxial cable to augment the timing accuracy. The ETS and PPS cables are
both connected to the oscillator (OSC) cards at the front of the CPC drawer(s) (Figure 44 and 45),
assuming the client network operates in a firmware partition within the CPC drawer.

PPSO0 (J02) PPS1 (3J02)

ETS1 (J03) ETS2 (J03)

0SCO (H101) 0SC1 (H102)

CPCO
Figure 44: PPS Ports for One (1) CPC Drawer

PPS1 (J02)

ETS2 (J03)

0SCO (H101) 0SC1 (H102)
CPC1

PPS0 (J02)

ETS1 (J03)

s =
[ PUUSUDTSUAULOS oo

0SCO (H101) 0SC1 (H102)

CPCO
Figure 45: PPS Ports for Two (2) CPC Drawers
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When installing the PPS coaxial cable, caution must be followed as detailed in the Install Manual. The PPS
cable shall use a 90-degree BNC connector (included in the Ship Group) that has a bare grounded outer
barrel. The warning provided below shall be followed when plugging or unplugging the coaxial cable (also
reference the procedure provided in the system’s Install Manual).

DANGER: To prevent a possible shock from touching two surfaces with different protective
ground (earth), use one hand, when possible, to connect or disconnect signal cables. (D001)

Figure 46: Grounding Warning

The ETS and PPS cables should be retained to the OSC card latches using hook-and-loop fasteners. The
routing of these cables shall be along the same path as the pre-installed ethernet cables under the plastic
cable organizers at the front of the frame (Figure 47 and 48). These cables are to be routed through the
“front-to-rear cable passthrough” (Figure 48) at the top of the frame.

Cables routed on the left side of the frame shall only plug to the left oscillator card. Cables routed on the
right side of the frame shall only plug to the right oscillator card (Figure 47 and 49).

Plastic Cable Front-to-Rear
Organizer Cable Passthrough

A A - A
0260232058 _ |
LGy Ay

020520, F55@

333300”8

Figure 49: Front of CPC Drawer
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Appendix A. Notices

This information was developed for products and services offered in the US.

IBM may not offer the products, services, or features discussed in this document in other
countries. Consult your local IBM representative for information on the products and services
currently available in your area. Any reference to an IBM product, program, or service is not
intended to state or imply that only that IBM product, program, or service may be used. Any
functionally equivalent product, program, or service that does not infringe any IBM intellectual
property right may be used instead. However, it is the user's responsibility to evaluate and verify
the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this
document. The furnishing of this document does not grant you any license to these patents. You
can send license inquiries, in writing, to:

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785

us

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS PUBLICATION
"AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT,
MERCHANTABILITY OR FITNESS FORA

PARTICULAR PURPOSE. Some jurisdictions do not allow disclaimer of express or implied
warranties in certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are
periodically made to the information herein; these changes will be incorporated in new editions
of the publication. IBM may make improvements and/or changes in the product(s) and/or the
program(s) described in this publication at any time without notice.

Any references in this information to non-IBM websites are provided for convenience only and do
not in any manner serve as an endorsement of those websites. The materials at those websites
are not partof the materials for this IBM product and use of those websites is at your own risk.

IBM may use or distribute any of the information you provide in any way it believes appropriate
without incurring any obligation to you.

Information concerning non-IBM products was obtained from the suppliers of those products,
their published announcements or other publicly available sources. IBM has not tested those
products and cannot confirm the accuracy of performance, compatibility or any other claims
related to non-IBM products. Questions on the capabilities of non-IBM products should be
addressed to the suppliers of those products.

Statements regarding IBM's future direction or intent are subject to change or withdrawal
without notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business operations. To
illustrate them as completely as possible, the examples include the names of individuals,
companies, brands, and products. All of these names are fictitious and any similarity to actual
people or business enterprise is entirely coincidental.
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Trademarks

IBM, the IBM logo, and ibm.com® are trademarks of International Business Machines Corp., registered in
many jurisdictions worldwide. Other product and service names might be trademarks of IBM or other
companies. A current list of IBM trademarks is available on the web at "Copyright and trademark
information" at http://www.ibm.com/legal/copytrade.

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

Microsoft and Windows are trademarks of Microsoft Corporation in the United States, other countries, or
both.

Class A Notices

The following Class A statements apply to IBM products and their features unless designated as
electromagnetic compatibility (EMC) Class B in the feature information.

When attaching a monitor to the equipment, you must use the designated monitor cable and any
interference suppression devices supplied with the monitor.

Canada Notice

CAN ICES-3 (A)/NMB-3(A)

European Community and Morocco Notice

This product is in conformity with the protection requirements of Directive 2014/30/EU of the European
Parliament and of the Council on the harmonization of the laws of the Member States relating to
electromagnetic compatibility. IBM cannot accept responsibility for any failure to satisfy the protection
requirements resulting from a non-recommended modification of the product, including the fitting of non-
IBM option cards.

This product may cause interference if used in residential areas. Such use must be avoided unless the
user takes special measures to reduce electromagnetic emissions to prevent interference to the reception
of radio and television broadcasts.

Warning: This equipment is compliant with Class A of CISPR 32. In a residential environment this
equipment may cause radio interference.

Germany Notice

Deutschsprachiger EU Hinweis: Hinweis fiir Gerate der Klasse A EU-Richtlinie zur
Elektromagnetischen Vertraglichkeit

Dieses Produkt entspricht den Schutzanforderungen der EU-Richtlinie 2014/30/EU zur Angleichung der
Rechtsvorschriften Giber die elektromagnetische Vertraglichkeit in den EU-Mitgliedsstaatenund halt die
Grenzwerte der EN 55032 Klasse A ein.

Um dieses sicherzustellen, sind die Gerate wie in den Handbuchern beschrieben zu installieren und zu
betreiben. Des Weiteren dirfen auch nur von der IBM empfohlene Kabel angeschlossen werden. IBM
Ubernimmt keine Verantwortung fir die Einhaltung der Schutzanforderungen, wenn das Produkt ohne
Zustimmung von IBM verandert bzw. wenn Erweiterungskomponenten von Fremdherstellern ohne
Empfehlung von IBM gesteckt/eingebaut werden.

EN 55032 Klasse A Gerate missen mit folgendem Warnhinweis versehen werden:

"Warnung: Dieses ist eine Einrichtung der Klasse A. Diese Einrichtung kann im Wohnbereich Funk-
Storungen verursachen; in diesem Fall kann vom Betreiber verlangt werden, angemessene Mafsnahmen
zu ergreifen und dafir aufzukommen."
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Deutschland: Einhaltung des Gesetzes iiber die elektromagnetische Vertraglichkeit von Geraten

Dieses Produkt entspricht dem “Gesetz (ber die elektromagnetische Vertraglichkeit von Geraten (EMVG)“.

Dies ist die Umsetzung der EU-Richtlinie 2014/30/EU in der Bundesrepublik Deutschland.

Zulassungshbescheinigung laut dem Deutschen Gesetz iiber die elektromagnetische Vertraglichkeit
von Geraten (EMVG) (bzw. der EMC Richtlinie 2014/30/EU) fiir Gerate der
Klasse A

Dieses Gerat ist berechtigt, in Ubereinstimmung mit dem Deutschen EMVG das EG-Konformitatszeichen -
CE - zu fihren.

Verantwortlich fur die Einhaltung der EMV Vorschriften ist der Hersteller:
International Business Machines Corp.

New Orchard Road

Armonk, New York 10504

Tel: 914-499-1900

Der verantwortliche Ansprechpartner des Herstellers in der EU ist:
IBM Deutschland GmbH

Technical Relations Europe

IBM Campus 1

D-71139 Ehningen, Germany

Tel: +49 (0) 800 225 5426

email: HalloIBM@de.ibm.com

Generelle Informationen:

Das Gerat erfiillt die Schutzanforderungen nach EN 55024 und EN 55032 Klasse A.

Japan Electronics and Information Technology Industries Association (JEITA) Notice
(—tt) EFIFEREMNEERS SIREERIIHIXREq
BHEICEDCERANDEZENME: IBM DocumentationdDEZ &5

DHFER—ZSR

This statement applies to products less than or equal to 20 A per phase.

=R ERAE JIS C 61000-3-2 EEm

These statements apply to products greater than 20 A, single phase.

=B JIS C 61000-3-2 MM

KB, [BEXIFHEETRET DHFERDOSRRINF
MR RSA 2] 5 (SRKFEEMER) TI.
- [EEHN%E ;6 (8. P F CEEEM)
- ERE .0
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This statement applies to products greater than 20 A per phase, three-phase.

= EERAE JIS C 61000-3-2 #FHm

FEER., [BEXIFHEETREI DFBEROSRBNF
MR RSA 2] WS (SREFEEMSR) TI.

- [EIEDFE 5 (346, P F CESMT)

- HMER/RE .0

Japan Voluntary Control Council for Interference (VCCI) Notice

CORE(F. DSAAMELRTT, COXBZETRIETHERT DILEBRHEZSIE
RIITIENHBDFET., ZOBEICIHMERENBERMNRZEIT DLDIERSND =
ENHBDFET. VCCI-A

Korea Notice
of 7|71 YR BHUM AISE SHoR HPYWIE we J|7|=A

o = 1 H O =
P88 =#380M M8st: 4% Huztdel 27t ASLICL

People’s Republic of China Notice

CEAEEEWRP BTIREIEREM A LB T -

Russia Notice

BHVMAHWE! HacTodllee nsgenme 0oTHOCKTCS K Knaccy A.
B XXWbIX MOMELLLEHNAX OHO MOXET CO34aBaTb
PaaMoNoMexM, 0N CHUXEHMSA KOTOPbIX HEOBXOANUMBI
OOMNONMHUTENbHbIE MEPSI

Kingdom of Saudi Arabia Notice
Sl glaliall 8 daladind 5 13) JAIS Cigan b piiall 138 oy 8
SVl Yl go Sl gied Aaudoline g0l Bl Jalit) duols s pusiwall diviy o Lo plasiwdl! 1de i a2
s A
SASO CISPR 32 ¢po T &)l go (38150 g2l 1 s
(S S35 Grgu (3 lgadl s oy U8 (Al Al 3
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Taiwan Notice

CNS 13438:

TEEAZ  WAFHEMKIEE - REERETERR - clfeE s
RIBE) - EUREER N - EAEIWERKINELEEESHH R

CNS 15936:

TE RERBHTE  XERAEZEIEHAREEERE -

H

IBM Taiwan Contact Information:

2EIBME m RSB 50
SEHRBEEEROARAT
1M 795318

&&h - 0800-016-888

United States Federal Communications Commission (FCC) Notice

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this
equipment in a residential area is likely to cause harmful interference, in which case the user will be
required to correct the interference at his own expense.

Properly shielded and grounded cables and connectors must be used in order to meet FCC emission
limits. Proper cables and connectors are available from IBM-authorized dealers. IBM is not responsible for
any radio or television interference caused by using other than recommended cables and connectors or by
unauthorized changes or modifications to this equipment. Unauthorized changes or modifications could
void the user's authority to operate the equipment.

This device complies with Part 15 of the FCC rules. Operation is subject to the following two conditions:
(1) this device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

Responsible Party:
International Business Machines Corporation
New Orchard Road
Armonk, NY 10504
Contact for FCC compliance information only: fccinfo@us.ibm.com

United Kingdom Notice

This product may cause interference if used in residential areas. Such use must be avoided unless the
user takes special measures to reduce electromagnetic emissions to prevent interference to the reception
of radio and television broadcasts.
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