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products described in this specification, will be considered referenced only, and no

intellectual property rights embodied in or covering such devices shall be licensed as a
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Your use of this Specification may be subject to other third-party rights. THIS
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1 Overview

This document describes the technical specifications of the S9500-30XS switch designed for
Telco service application.

By providing 10GbE, 25GbE, 100GbE high speed Ethernet ports and PTP/1588V2, SyncE timing
synchronization features, S9500-30XS Telco switch enables service providers to deliver next-
generation technologies such as 5G mobile Ethernet network, which requires higher data
bandwidth and more precise timing synchronization.

With temperature-hardened, high port density, high-throughput, small form factor, low-power-
consumption & redundancy (PSU and FAN) features, S9500-30XS Telco switch delivers high
system reliability, Ethernet switching performance and intelligence to the network edge in a
flexible 1U form factor that helps reduce infrastructure and administrative costs.

1.1 Physical Overview

Front View

Rear View

Figure 1-1 S9500-30XS ID Rendering
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1.2 Feature Summary

1+1 redundant power supply unit
- 400W output
- -36~72V DC input
- Field replaceable
4+1 redundant fan module
- 25000 RPM
- Front to back air flow
- Field replaceable
Ethernet data ports:
- 20 x 10GbE SFP+ ports
- 8 x 25GbE SFP28 ports
- 2 x 100GbE QSFP28 ports
Timing Synchronization:
- 1588V2 and SyncE with T-GM, T-TSC, T-TC, T-OC, T-BC support
- Input source : GNSS/GPS, E1/T1, ToD, 1PPS and 10MHz
- Output source : 1PPS and 10MHz
Front/Real panel LED indicators:
- 1 x power status LED
- 1 x FAN status LED
- 1 x system status LED
- 1 x synchronization status LED
- 1 x GNSS\GNSS status LED
- Per port FAN status LED
- Per port PSU status LED
- Per port link status LED
Management interfaces:
- 1 x GbE OOB management port (CPU)
- 1 x USB2.0 Type-A general purpose port
- 1 x RS232 console port in RJ45 form factor
- 1 x USB console port in Micro USB form factor
- 1 x tact switch for system reset/reload default configuration

1.3 Mechanical Outline

S9500-30XSchassis is designed to meet cabinet with 1966
1RU system mechanical dimension is: 440mm (W) x 302mm (D) x 43.5mm (H).

Dimensions
Inches Millimeters
Length 11.89 302
Width 17.32 440
Height 1.71 43.5
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Figure 1-2 S9500-30XS Mechanical Outline

1.4 System Explode Plot

Below shows the S9500-30XS system explode view, main board will be populated into the base
chassis and then follow by FAN control board” air baffle together with MB, FAN card will be fixed
by screw. Next step CPU card will be installed into the right angle PCle connector and fixed with
standoff/screw. FAN and PSU modules will be plugged into FAN & PSU slots after chassis top
cover is fixed.

— Top Cover

&/ Air baffle
LED Board\w CPU Board
\)? ' . "‘." Fan control board
N/

-
w Fan tray

Base chassis

PSU Board

main board

400W PSU *2

Figure 1-3 S9500-30XS System Explode Plot
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S9500-30XS system top view without top cover is shown as below:

PSU Board

4028 FAN *5
Fan Board

I
TE— ‘ Main Board
Wy U e—
L L8 100ce pHy

no l

400W PSU *2

Figure 1-4 S9500-30XS System Top View
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2 Hardware Architecture

This section describes key features, system block diagram and major component used on the
S9500-30XS Telco switch.

2.1 Component Summary

PCBA:
- 1 x Switch board
- 1 x CPU card
- 1 x FAN card
- 1 x PDB card
- 1 x LED card
On board key components:
A Switch Board
- 1 x MAC Qumran-AX BCM88470
- 6 x 512MB DDR4 SDRAM @ 1200MHz
- 1 x Octal port 10GbE PHY BCM82780F
- 1 x Dual port 100GbE PHY BCM82398
- 1 x management CPLD 10M04SAU16917G
- 1 x PCle NIC controller 1210-1T for CPU
- 1 x SyncE & IEEE 1588 DPLL 82P33831
- 1 x Clock jitter attenuator buffer Si5344D
- 1 x GNSS/GPS module NEO-M8T
- 1 x T1/E1 transceiver 82P2281
CPU Card
- 1 x CPU Broadwell-DE D-1519 with quad core @ 1.5GHz
- 2 x 8GB DDR4 SODIMM memory module with ECC support
- 1 x 128GB SATA3 M.2 SSD Memory module
PSU& FAN:
- 2x 400W slim PSUs with redundancy support
- 5x 4028 FAN tray modules with redundancy support

p> )

2.2 Front & Real Panel Design

a S9500-30XS front panel 10 ports & LED include below functionalities:

Ethernet data ports

V 2x 100G QSFP28 ports
V 8x 25G SFP28 ports

V 20x 10G SFP+ ports

Timing synchronization ports

V 1x GNSS port with SMA connector

V 1x T1/E1 port with RJ45 form factor

V 1x ToD port with RJ45 form factor

V 4x SMA ports with 1PPS and 10MHz ref. clock input/output

Management ports (Share between CPU and BMC)
V 1x OOB port

V 1x Type A USB port

V 1x console port in RJ45

V 1x console port in Micro-USB
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System status LED

V Power status LED

V FAN status LED

V GNSS status LED

V Synchronization status LED

V OOB copper
V Data traffic fi

Ethernet ports LED

ports LED
ber ports LED

a S9500-30XS Real panel design:

FAN module

FAN status LED

Detailed 10 arrangement is shown as below:

Reset LED Micro-USB 20x 10GE SFP+ 8x 25GE SFP+

400W 400W GPS
PSU PSU

Note: The blue bar under the I/O

4 x SMA * ToD - 00B
*«1PPS In/Out  +BITS -+ Type-A USB
* 10MHz In/Out » Console

means those ports are capable for ER/ZR optics module.

5 x 4028 FAN modules
1

GROUND-
LUG

2 x 100G
QSFP28

Figure 2-1 Front Panel 10 Arrangement

2.2.1 LED Indicators
The front panel system status LED are placed on LED card.

System LED
Function/State

Meaning

Comment

PWR (Green/Yellow):

OFF

No power.

Solid Green

System power good

Blinking Green

Heater is in process

Solid Yellow

System power good but heater heating failed

Blinking Yellow

System DC/DC power fail

FAN (Green/Yellow):

UfiSpace Corporatior2019
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System LED
Function/State

Meaning

Comment

OFF No power.

Solid Green All FAN modules work well

Blinking Green FANs are turned off in -30~-40°C environment
Solid Yellow One FAN module fail but system works well
Blinking Yellow One more FAN modules fail and need fix ASAP

STATUS (Green/Yellow):

OFF System is powered off
Solid Green System boot complete
Blinking Green System in booting

Solid Yellow BMC or BIOS boot failed
Blinking Yellow Reserved.

GNSS (Green/Yellow):

OFF GNSS active antenna is open or not installed
Solid Green GNSS works well

Blinking Green System is locked to GNSS

Solid Yellow GNSS acquisition or tracking fail

Blinking Yellow GNSS antenna is short to ground

SYNC (Green/Yello

w):

OFF

System timing/clock synchronization is disabled
(Dond synchronize to external clock reference)

System timing/clock is synchronized to external

Solid Green timing/clock reference (ex: GNSS, 1PPS, PTP,
BITS, etc)
Blinking Green Reserved

Solid Yellow

System timing/clock synchronization is in free-run
or holdover mode

Blinking Yellow

Reserved

Table 2-1 System LED Descriptions

For SFP+, SFP28 and QSFP28 ports are controlled by serial LED interface of MAC.

Ethernet LED
Function/State

Meaning

Comment

SFP+ port 0~19 (Green/Yellow):

OFF No link on the SFP+ port

Solid Green SFP+ port link at 10G mode

Blinking Green SFP+ port is transmitting at 10G mode
Solid Yellow SFP+ port link at 1G/100M mode

Blinking Yellow SFP+ port is transmitting at 1G/100M mode

UfiSpace Corporatior2019
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Ethernet LED
Function/State

Meaning

Comment

SFP28 port 20~27 (Green/Yellow):

OFF No link on the SFP28 port

Solid Green SFP28 port link at 25G mode

Blinking Green SFP28 port is transmitting at 25G mode
Solid Yellow SFP28 port link at 10G/1G mode

Blinking Yellow SFP28 port is transmitting at 10G/1G mode

QSFP28 port 28~29 (Green/Yellow):

OFF No link on the QSFP28 port

Solid Green QSFP28 port link at 100G mode

Blinking Green QSFP28 port is transmitting at 100G mode
Solid Yellow QSFP28 port link at 40G mode

Blinking Yellow QSFP28 port is transmitting at 40G mode

QSFP28 port 28~29 (With break out cable) (Green/Yellow):

OFF No link on the QSFP28 port

Solid Green QSFP28 port link at 25G mode

Blinking Green QSFP28 port is transmitting at 25G mode
Solid Yellow QSFP28 port link at 10G mode

Blinking Yellow QSFP28 port is transmitting at 10G mode

OOB port (Green/Yellow):

OFF No link on the OOB port

Solid Green OOB port link at 1G mode

Blinking Green OOB port is transmitting at 1G mode

Solid Yellow OOB port link at 10/100M mode

Blinking Yellow OOB port is transmitting at 10/100M mode

Figure 2-2 S9500-30XS SFP+, SFP28 and QSFP28 Port LED

2.2.2 Network Ports

2.22.1 Ports Assignment

QR = == ey s |y e <y ety | =1y =y

Figure 2-3 Physical Ports Assignment

Table below shows the network ports numbering & speed:
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Function Port# Speed Notes
PO 100M/1G/10G |ZR optics capable
P1 100M/1G/10G |ZR optics capable
P2 100M/1G/10G |ZR optics capable
P3 100M/1G/10G |ZR optics capable
P4 100M/1G/10G |ZR optics capable
P5 100M/1G/10G |ZR optics capable
P6 100M/1G/10G |ZR optics capable
SFP+ Ports pP7 100M/1G/10G |ZR optics capable
P8 100M/1G/10G |PHY-less port
P9 100M/1G/10G |PHY-less port
P10 100M/1G/10G |PHY-less port
P11 100M/1G/10G |PHY-less port
P12 100M/1G/10G |PHY-less port
P13 100M/1G/10G |PHY-less port
P14 100M/1G/10G |PHY-less port
P15 100M/1G/10G |PHY-less port
P16 100M/1G/10G |PHY-less port
P17 100M/1G/10G |PHY-less port
P18 100M/1G/10G |PHY-less port
P19 100M/1G/10G |PHY-less port
P20 1G/10G/25G PHY-less port
P21 1G/10G/25G PHY-less port
p22 1G/10G/25G PHY-less port
SFP28 Ports P23 1G/10G/25G PHY-less port
P24 1G/10G/25G PHY-less port
P25 1G/10G/25G PHY-less port
P26 1G/10G/25G PHY-less port
P27 1G/10G/25G PHY-less port
PO-0 10G/40G/100G |ER4 optics capable
PO-1 10G/40G/100G |ER4 optics capable
PO-2 10G/40G/100G |ER4 optics capable
PO-3 10G/40G/100G |ER4 optics capable
QSFP28Ports 515 10G/40G/100G_|ER4 ogtics cazable
P1-1 10G/40G/100G |ER4 optics capable
P1-2 10G/40G/100G |ER4 optics capable
P1-3 10G/40G/100G |ER4 optics capable

Figure 2-4 Network Port Connection

2.2.2.2 Ports Mapping

Front Panel PHY MAC
Function| Port# DEVICE | PORT# | MIIM | MIIM ADDR DEVICE SerDes Core | PORT# | Interface
PO 0 00001 24
P1 1 00010 PM100-6 26
P2 2 00011 Q 25
P3 3 00100 27
BCM82780F M1
o P2 4 00101 MAC 23 XF
Ports BCM88470 22 SFI
P5 5 00110 PM10Q-5
P6 6 00111 21
P7 7 01000 20
P8 19
MAC Internal SerDes PM10Q-4
P9 18
UfiSpace Corporatior2019 14



Front Panel PHY MAC
Function| Port# DEVICE | PORT# | MIIM | MIIM ADDR DEVICE |SerDes Core | PORT# | Interface
P10 17
16
32
33
PM10Q-8 32
35
36
37
PM10Q-9
Q 38
39
12
PM25-3 13
14
SFP28 15
Ports )
PM25-2 9
10
11
PO-0 3
PO-1 2
- PM25-1
PO-2 4-7 00001 1
QSFP28 | PO-3 MAC 0
Ports P10 BCM82398 MO BCM88470 7 CAUI4
P1-1 6
P1-2 0-3 00101 PM25-0 5
P1-3 4
30 10G-KR
CPU MAC 28 10G-KR
MAC BCM88470 PM10-7 29
31
P1 CPU
OOB Port (CPU) 1210-IT #1 Broadwell-DE PCle

2.2.3 OOB Ports

The S9500-30XS switch includes 1standard GbE RJ45 port for out of band (OOB) management,
shared between CPU and BMC. It supports the IEEE 802.3 specification for 10/200/1000Mbps
operation.

PCle interface is routed between CPU & NIC 1210-IT, OOB supports 10/100/1000Mbps operation.
NC-Sl is connected between BMC & NIC 1210-IT, OOB speed is limited to 100Mbps in this case.

OOB to BMC can be disabled by BIOS.
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BMC NC-SI

AST2400
PCIE NIC MDI[0..3
o e 00B ICM
CPU PCle T
Broadwell-DE

Figure 2-5 CPU OOB Interface Diagram

2.2.4 Console Port

Two console ports available for S9500-30XS systems access, RS232 & Micro USB console. Both

of them can be used for CPU or BMC access. The bound rate is 115200 by default. When either

console port cable is plugged,itbs acti ve i mmedi atel vy, RJ45 port has
ports are present. Console port connection diagram is shown as below:

RJ45 [*™ ] RS232 [~ - — CPU

Connector | | XCVR |_ Ny | ep Broadwell-DE >
RS232 MUX CPLD
RX:
Micro-USB| _ Bridge [*® — BMC ‘ ’
Connector [~ " | CP2104|___ | UART | AST2400

Figure 2-6 Console Interface Diagram

To use the Micro-USB console port, CP2102N driver need to be installed on host PC side.

To access the RJ45 RS232 interface, use a RS-232 to RJ45 adapter. Also, RJ45 RS232 is higher
priority than Micro-USB and only activate RJ45 RS232 access if both interfaces are connected by
user. The pin definition of the RS232 console port is shown as below.Pin3 is the TX signal from
internal processor to external RS232 interface, and Pin6 is the RX signal from external RS232
interface to internal processor.
PIN # Definition Direction Note
NC
NC
UART _TXD Out Console TX
GND
GND
UART RXD In Console RX
GND
GND

Table 2-2 Pin Definition of RJ45 Console Connector

N WIN|F
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2.2.5 Synchronization Ports
1x GNSS port with SMA antenna interface
1x BITS(T1/E1) port with RJ45 form factor
1x ToD port with RJ45 form factor
2x SMA ports with 1PPS and 10MHz ref. clock input
2x SMA ports with 1PPS and 10MHz ref. clock output

2.3 Power Consumption & Thermal Monitoring

2.3.1 Power Consumption

System consumes the maximum power @ 65°C with full traffic loading & all FAN runs at max.
25000RPM. The actual system power consumption will be calculated based on Beta verification
data.

Per system power estimation data, the switch board power consumption is around 240W with
below configuration: timing interface & BMC works normally, 28x port SFP+ loopbacks with 1.5W
power, 2x port QSFP28 loopback with 3.5W power, 6x DDR4 SDRAM packet buffer enabled,
MAC & 10G,100G PHY runs at 300Gpbs traffic switching/forwarding, 5x FAN modules runs at
25000RPM.

Measurement of existing Broadwell-DE CPU (4-core/2.2GHz) with 16GB SODIMM and 128GB
SSD is 60W max.

System total power consumption: 240 + 60W = Max. 300W

To consider PSU efficiency 90% from -48V to +12V, overall system power requirement will be
300/0.9 = 333.3W.

2.3.1 Thermal Monitoring

BMC controls 5 fans for thermal management, based on the 7 thermal sensors on switch board &
one on CPU board.

Location Component Function

u74 LM75 Monitor BMC temperature

u75 TMP451 Monitor DDR4 & MAC temperature
U180 TMP235 Monitor MAC temperature

U181 TMP235 Monitor BMC temperature

U182 TMP235 Monitor 100G PHY temperature
U185 LM75 Monitor 10G PHY temperature
U198 TMP235 Monitor ambient temperature

Switch board thermal sensor locations:
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CPU card thermal sensor location:

2.4 Switching Subsystem

This section details switch board component features/functionalities summary and hardware
system design.

2.4.1 Switch Board Block Diagram
S9500-30XS system functional block diagram is shown as below:

UfiSpace Corporatior2019
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Figure 2-7 Switch Board Block Diagram

2.4.2 Switch Board PCB Placement

S9500-30XS switch main board placement is shown as below, parts highlight in yellow are
installed on PCB top side while components in blue are staffed on bottom side:

BTB Conn
HWM
PCle Connector
CPLD
OCXO
BMC
DPLL
T1/E1
GNSS
2ox1 RJ4
RJ 5/U
45
SMA Conn Co

SFP+ Connector

SDRAM
S
MAC D
R
PHY3

Q

S

F

P

2

SFP28 Connector 8

C

o}

Figure 2-8 Switch Board PCB Layout

Main Board Key Components

300G MAC Broadcom BCM88470CBOIFSBG
DDR4 SDRAM Micron MT40A256M16GE-083E IT:B
100G PHY Broadcom BCM82780FA3IFSBG
10G PHY Broadcom BCM82398AIFSBG
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