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6.4 1219 Ultra Low Power (ULP)

To reduce the power consumption of the 1219 during link disconnect, the 1219 introduces a new Ultra
Low Power (ULP) mode. In ULP mode the 1219 will power gate most of its functionality and only
maintain a small portion of the die powered sensing for future cable connection (energy on the Ethernet
link). Once energy is detected the 1219 will exit ULP mode and either send an in-band message (link
connect status) or assert LANWAKE# according to configuration.

The 1219 functionality in ULP mode (In-band/Wol exit, SMBus/PCle exit etc.) is controlled by the host
driver (on non ME systems) or the ME FW. The SW will configure 1219 registers for proper entry and exit
conditions.

The 1219 can be configured to enter ULP on future link disconnect while the link is still connected so
that during entry to Sx future link disconnects will benefit from the ULP mode.

For proper functionality and power consumption during ULP mode the board design of the 1219 should
be such that:

*« LANWAKE_N, SMB_CLK,SMB_DATA, CLK_REQ_N are pulled up on board.
* TEST_EN is driven low or pulled down on board.

+ LAN_DISABLE_N, PE_RST_N can be driven either low or high.

* PE_CLKP/N are both either driven low or tri-stated in ULP mode.

e LEDO, LED1, LED2 are in tri-state mode during ULP

6.5 Off Board LAN Connected Device
{(OBLCD)

To enable OBLCD for platforms where the LAN Connected Device is not located on the motherboard
(either located on a docking station or on a dongle) additional communication is required between the
LAN Controller and the LAN Connected Device so that the LAN Controller would be aware of OBLCD
connect and disconnect events.

6.5.1 Indicating /Sensing OBLCD Disconnect
Event

During K0, CLKREQ# is asserted by the LAN Connected Device, On OBLCD disconnect the CLKREQ#
would de-assert (board controlled) not as part of the K1 entry flow. The LAN Controller would refer to
such event as an indication of OBLCD disconnect.

During K1, CLKREQ# is de-asserted. To indicate presence, the LAN Connected Device will send an
in-band beacon message once every BCN_INTER for BCN_DUR to indicate that the LAN Controller that
the dongle is still connected, The LAN Controlier would not exit K1 when sensing these squelch pulses.
K1 exit will only start after sensing a beacon pulse longer than LC.OFFSET+BCN_DUR. At this state the
LAN Controller should enable the PLL and start the K1 exit flow.
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If the LAN Controller misses these beacon pulse indications for LC.MISS_BCN*BCN_INTER it should
refer to such event as an indication of dongle disconnect. In addition the LAN Controller will impiement
a mode to exit K1 on CLKREQ# assertion to avoid the additional latency in the K1 exit sequence.

While in SMBus the LAN Connected Device should be configured to send periodic status in-bands and
RX packets. If the LAN Controller doesn't sense RX activity {packets or statuses) for
NO_RX_ON_SMBUS time it should refer to such event as an indication of OBLCD disconnect.

While in ULP the LAN Connected Device is power gated so no notification on disconnect, the LAN
Controiler will not be notified of such event until:

« It will try to take the LAN Connected Device out of ULP without success.

« OBLCD will be reconnected {in S0) and the LAN Connected Device will assert CLKREQ#, indicating
the LAN Controller to move to PCle.

Nota: When the LAN Connected Device is in WoL mode the LAN Controller is powered off, OBLCD
disconnection will have no indication.

6.5.2 Indicating/Sensing OBLCD Connection

OBLCD connection will be detected by using CLKREQ# assertion on connection. The default interface of
the OBLCD will be PCle. Connection can be made on the following flows:

« In PCIe, the LAN Connected Device will cause K1 exit by asserting the CLKREQ# and then sending
status in-bands over PCle

» While the interface is defined as SMB, OBLCD connection will not be reflected up while the interface
is SMB (and PERST# is asserted)
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7.0 Device Functionality

7.1 Tx Flow

When packets are ready for transmission in the integrated LAN controller it transfers them to the 1219
through the PCle or the SMBus (depends on system state). The 1219 starts transmitting the arrived
packet over the wire after it gathers 8 bytes of data if the PCle interface is active or after all packet
data is received if it was transferred over the SMBus; this behavior has no dependency on the link
speed. The 1219 design is based on the assumption that the integrated LAN controller has the full
packet ready for transmission.

In several cases the 1219 has to stop transmission over the wire while still accepting data from the
upper connection (PClIe or SMBus). For those cases, the 1219 maintains a 3 KB FIFO. The cases where
the 1219 needs to stop Tx are:

PAUSE packet was received on the Rx side while flow control is enabled. For full support of flow
control, the Receive Flow Control Enable (RFCE) bit (bit 7) in the LCD Receive Control register
should be set in addition to the configuration in the integrated LAN controller.

In half-duplex mode while the 1219 is in the middle of a receive (DEFER).
In half-duplex mode while a collision was detected on the wire.

In addition to stop transmission, the 1219 sends an in-band message to the integrated LAN controller
with the Tx OFF bit set. This in-band message must be sent at the first gap between received packets if
(at the same time) the event caused the stop transmit is not valid and transmission over the wire is
activated, the 1219 might avoid sending the in-band message. An in-band message with the Tx OFF bit
cleared is sent when the collided packet was successfully transmitted or dropped after 16 retries (refer
to Section 7.3.1).

In-band messages from the integrated LAN controller to the 1219 always come in between packets
during the IPG. The 1219 does not accept in-band messages in the middle of a packet.
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7.2 Rx Flow

The 1219 maintains a 3 KB FIFO on the receive side in order not to lose packets when PCle is active but
at K1 power save mode. In this case, the 1219 initiates recovery of the PCIe when a reception has
started. If the link is at 1 Gb/s, the transmission of the packet over the PCIe bus starts immediately

‘after recovery. if the link speed is lower, the 1219 starts the transmission after the entire packet is

received. The 1219 assumes maximum recovery time {from the K1 state) of 10 us on both sides of the
PCle side. Higher recovery time causes a packet drop on the receive side.

The 1219 identifies PAUSE packets, stop transmission, and a send in-band message as described in
Section 7.1,

In-band messages from the 1219 to the integrated LAN controller always come in between packets
during the IPG.

When the PCle is not active, packet drop is not avoidable due to the big difference in line rate between
the MDI and the SMBus.

7.3 Flow Control

Flow control as defined in 802.3x, as well as the specific operation of asymmetrical flow controf defined
by 802.3z, is supported in the integrated LAN controller during PCle mode and in the LAN Connected
Device during SMBus mode. Some of the flow control functionality has moved to the 1219, The fotlowing
registers are duplicated to the 1219 for the implementation of flow controi:

Flow Control Address — 0x01, 0x80, 0xC2, 0x00, 0x00, 0x01; where 01 is the first byte on the
wire, 0x80 is the second, etc.

Flow Control Type (FCT) — 16-bit field to indicate flow control type.

Flow Control Transmit Timer Value (FCTTV) — 16-bit timer value to include in transmitted PAUSE
frame.

Flow Control Refresh Threshold Value (FCRTV) — 16 bit PAUSE refresh threshold value.

Flow control is implemented as a mean of reducing the possibility of receive buffer overflows, which
result in the dropping of received packets, and allows for local controlling of network congestion levels.
This can be accomplished by sending an indication to a transmitting station of a nearly full receive
buffer condition at a receiving station. The implementation of asymmetric flow control allows for one
link partner to send flow control packets while being aliowed to ignore their reception. For example, not
required to respond to PAUSE frames.
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7.3.1 MAC Control Frames and Reception of
Flow Control Packets

Three comparisons are used to determine the validity of a flow control frame:

1. A match on the six-byte multicast address for MAC control frames or to the station address of the
device (Receive Address Register 0).

2. A match on the type field
3. A comparison of the MAC Control Opcode field.

The 802.3x standard defines the MAC control frame multicast address as 01-80-C2-00-00-01. The Flow
Control Packet’s Type field is checked to determine if it is a valid flow control packet: XON or XOFF.
802.3x reserves this as 0x8808. The final check for a valid PAUSE frame is the MAC Control Opcode
field. At this time only the PAUSE control frame opcode is defined. It has a value of 0x0001. Frame
based flow control differentiates XOFF from XON based on the value of the PAUSE Timer fieid. Non-zero
values constitute XOFF frames while a value of zero constitutes an XON frame. Values in the Timer field
are in units of slot time. A slot time is hard wired to 64 byte times,

Note: An XON frame signals canceling the pause from being initiated by an XOFF frame (Pause for
zero slot times).
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Figure 7-1  802.3x MAC Control Frame Format

Where S is the start-of-packet delimiter and T is the first part of the end-of-packet delimiter for 802.3z
encapsulation. The receiver is enabled to receive flow control frames if flow control is enabled via the
RFCE bit in the Device Control (CTRL) register.

Note: Flow control capability must be negotiated between link partners via the autonegotiation
process. The auto-negotiation process might modify the value of these bits based on the
resolved capability between the local device and the link partner.
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Once the 1219 has validated the reception of an XOFF, or PAUSE frame, it performs the following:

Initializes the pause timer based on the packet’s PAUSE Timer field.

Disables packet transmission or schedules the disabling of transmission after the current packet
completes.

Sends an in-band status command with the TX OFF bit set.
Forward the XOFF or PAUSE frame to integrated LAN controiler.

Resuming transmission might occur under the following conditions:
« Expiration of the PAUSE timer.
¢ Reception of an XON frame (a frame with its PAUSE timer set to zero).!
Once the 1219 has validated the reception of an XON frame, it performs the following:
« Enables packet transmission.
* Sends an in-band status command with the Tx OFF bit cleared.

* Forwards the XON frame to the integrated LAN controller.

7.3.2 Transmitting PAUSE Frames

During PCIe mode transmitting PAUSE frames is done as a resuit of an In-Band Control command from
the integrated LAN controller. The integrated LAN controller initiates an in-band message if it is enabled
by software by writing a 1b to the TFCE bit in the Device Controf register.

Note: Similar to receiving flow control packets previously mentioned, XOFF packets can be
transmitted only if this configuration has been negotiated between the link partners via the
auto-negotiation process. In other words, the setting of this bit indicates the desired
configuration.

When the in-band message from the integrated LAN controller is received, the 1219 sends a PAUSE
frame with its PAUSE Timer field equal to FCTTV, Once the receive buffer fullness reaches the low water
mark, the integrated LAN controller sends an in-band message indicating to send an XON message (a
PAUSE frame with a timer value of zero).

During SMBus mode transmitting PAUSE frames is done as a result of the 1219 receive and transmit
FIFO status. If the sum of data in both FIFOs is greater than the configured FCTH.HTHRSH, the 1219
sends a PAUSE frame with its PAUSE Timer field equal to FCTTV. Once the sum of data in the receive
and transmit FIFOs is lower than FCTH.LTHRSH, the 1219 sends a PAUSE frame with a timer value of
zero (XON). The 1219 will send an XOFF refresh message with the PAUSE Timer set to FCTTV if after
FCRTV time from the previous XOFF message the transmit and receive buffer fullness is still above the
low threshold value.

Note: Transmitting flow control frames should only be enabled in full-duplex mode per the IEEE
802.3 standard. Software should make sure that the transmission of flow control packets is
disabled when the 1219 is operating in half-duplex mode.

1. The XON frame is also forwarded to integrated LAN controller.

60







a B
Device Functionality—Intel® Ethernet Connection 1219 ‘ g n &e i

7.4 Wake Up

The 1219 supports host wake up. The host can enable host wake up from the 1219 by setting the
Host_WU_Active bit.

To set the 1219's wake up:

1. Verify Host_WU_Active bit (bit 4) in the Port General Configuration register (page 769, register 17)
is clear, this is needed to allow the configuration of the filters to wake up mode.

2. Set MACPD_enable bit (bit 2) of the Port Control register (page 769, register 17) to enable the 1219
wake up capability and software accesses to page 800.

3. Set the Slave Access Enable bit (bit 2) in the Receive Controi register (page 800, register 0) to
enable access to the Flex Filter register, if setting those bits is needed in the next stage. The
registers affected are:

Flexible Filter Value Table LSB — FFVT_L (filters 01)

Flexible Filter Value Table MSBs — FFVT_H (filters 23)

Flexible Filter Value Table — FFVT_4S (filters 45)

Flexible Filter Vaiue Table — FFVT_67 (filters 67)

Flexible TCO Filter Value/Mask Table LSBs — FTFT_L

Flexible TCO Filter Value/Mask Table MSBs — FTFT_H

Extended Flexible Filter Value Table — EFFVT (Filters 8-15)

4. Configure the 1219's wake up registers per ACPI/APM wake up needs.

5. Clear the Slave Access Enable bit (bit 2) in the Receive Control register (page 800, register 0) to
enable the flex filters.

6. Set the Host_WU_Active bit (bit 4) in the Port General Configuration register (page 769, register
17) to activate the 1219’s wake up functionality.

On a detection of Host wake up event, the 1219 will:
1. Assert the LANWAKE# pin indicating wake to PMC.
2. If in DeepSx, PMC will power up the SUS well.
3. PMC will send a PINSTOP message to the 1219 through SMBus

4. 0n a reception of a PINSTOP message, the 1219 will stop asserting the LANWAKE# pin and send a
WU message over SMBus indicating the WU source.

¢ The 1219 will send a WU message on every PINSTOP message reception.

5. The 1219 will not assert the LANWAKE# pin again until a WU message was sent and acknowledged.
The In case of host wake up the integrated LAN controlter wakes the host,

6. Host should issue a LCD reset to the 1219 before clearing the Host_WU_Active bit.
7. Host reads the Wake Up Status register (WUS); wake up status from the 1219.

When a wake up packet is identified, the wake up in-band message is sent and the host should clear the
Host_WU_Active bit (bit 4) in the Port General Configuration register (page 769, register 17) up to the
LAN Controller, and clears the PME_Status bit in the WUC register.
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While in wake up active mode new wake up packets received will not overwrite the packet in the FIFO.
The 1219 re-transmits the wake up in-band message after 50 ms if no change in the Host_WU_Active
bits occurred.

7.4.1 Host Wake Up

The 1219 supports two types of wake up mechanisms:
» Advanced Power Management (APM) wake up
* ACPI Power Management wake up

7.4.1.1 Advanced Power Management Wake Up

Advanced Power Management Wakeup or APM Wakeup was previously known as Wake on LAN (Wol).
The basic premise is to receive a broadcast or unicast packet with an explicit data pattern, and then to
assert a signal to wake up the system or issue an in-band PM_PME message (if configured to).

At power up, if the 1219's wake up functionality is enabled, the APM Enable bits from the NVM are
written to the I219 by the integrated LAN controller to the APM Enable (APME) bits of the Wakeup
Control {WUC) register. These bits control the enabling of APM wake up.

When APM wake up is enabled, the 1219 checks all incoming packets for Magic Packets. Refer to
Sechion 7.4.1.4.1.4 for a definition of Magic Packets.

To enable APM wake up, programmers should write a 1b to bit 10 in register 26 on page 0 PHY address
01, and then the station address to registers 27, 28, 29 at page 0 PHY address 01. The order is
mandatory since registers RALO[31:0] and RAHO{15:0] are updated with a corresponding value from
registers 27, 28, 29, if the APM Wol Enable bit is set in register 26. The Address Valid bit (bit 31 in
RAHOQ) is automatically set with a write to register 29, if the APM Wol Enable bit is set in register 26.
The APM Enable bit (bit 0 in the WUC) is automatically set with a write to register 29, if the APM Wol
Enable bit is set in register 26.

Once the 1219 receives a matching magic packet, it:
* Sets the Magic Packet Received bit in the WUS register.
« Initiates the integrated LAN controller wake up event through an in-band message.

APM wake up is supported in all power states and only disabled if a subsequent NVM read results in the
APM Wake Up bit being cleared or software explicitly writes a Ob to the APM Wake Up (APM) bit of the
WUC register,

7.4.1.1.1 Link Status Change
When the LSCWO bit (bit 5 in the WUC register) is set, wake up is generated if all of the following
conditions are met:

* APM wake up is enabled (APME bit is set in the WUC register)

o The LSCWE bit (bit 4) is set in the WUC register

« Link status change is detected
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When the 1219 detects a link status change it:
* Sets the Link Status Changed (LNKC) bit (bit 0) in the WUS register.
* Initiates the integrated LAN controller wake up event.

When the LSCWO bit is set, wake up is never generated on link status change if either APM wake up is
disabled or the LSCWE bit is cleared. In this case, the LIWNKC bit (bit 0) in the Wake up Filter Control
{(WUFC) register is read as zero, independent of the value written to it.

7.4.1.2 ACPI Power Management Wake Up

The 1219 supports ACPI Power Management based wake ups and can generate system wake up events
from three sources:

« Reception of a Magic Packet.
* Reception of a ACPI wake up packet,
¢ Detection of a link change of state.
Activating ACPI Power Management wake up requires the following steps:

1. Programming of the WUFC register to indicate the packets it needs to wake up and supplies the
necessary data to the IPv4 Address Table (IP4AT) and the Flexible Filter Mask Table (FFMT), Flexible
Filter Length Table (FFLT), and the Flexible Filter Value Table (FFVT). It can also set the Link Status
Change Wake up Enable (LNKC) bit (bit 0) in the WUFC register to cause wake up when the link
changes state.

Setting bit 2 (MACPD_enable) of the Port Controf register (page 769, register 17) to put the 1219 in
wake up mode,

Once wake up is enabled, the 1219 monitors incoming packets by first filtering them according to its
standard address filtering method and then by filtering them with all enabled wake up filters. If a
packet passes both the standard address filtering and at least one of the enabled wake up filters, the
1219:

» Initiates an integrated LAN controfler wake up event.

* Sets one or more of the Received bits in the WUS register. Note that more than one bit is set if a
packet matches more than one filter.

™~

If enabled, a link state change wake up causes similar resuits.

7.4.1.3 Wake Up Packet Storage

A packet initiating Host wake up can be stored in the 1219 by setting 776.19[0] prior to WoL entry.

Post wakeup, the once the driver is ready to get the wake up packet (post LAN Controller
configurations) the driver should set 776.19(1] and the wake up packet would be sent through the LC-
LCD interface as an incoming packet.
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7.4.1.4 Wake Up Packets

The 1219 supports various wake up packets using two types of filters:
* Pre-defined filters
« Fiexible fiiters

Each of these filters are enabled if the corresponding bit in the WUFC register is set tolb. If the wake up
packet passes one of the manageability filters enabled in the Management Control (MANC) register,
then system wake up is also depends on the NoTCO bit (11) in the WUFC register being inactive or the
MANC.NoHostWoLonMEtraffic bit that enable Host Wol only if a packet passed ME filter but was also
directed to the Host using the MANC2H and MANC2H2 registers.

7.4.1.4.1 Pre-Defined Filters

The following packets are supported by the 1219’s pre-defined filters:
« Directed Packet (including exact, multicast indexed, and broadcast)
* Magic Packet
« ARP/IPv4 Request Packet
¢ Directed IPv4 Packet
* Directed IPv6 Packet
« Flexible UDP/TCP and IP filters packets
Each of the filters are enabled if the corresponding bit in the WUFC register is set to 1b.

The explanation of each filter includes a table showing which bytes at which offsets are compared to
determine if the packet passes the filter. Note that both VLAN frames and LLC/Snap can increase the
given offsets if they are present.

7.4.1.4.1.1 Directed Exact Packet

The 1219 generates a wake up event after receiving any packet whose destination address matche; one
of the seven valid programmed receive addresses if the Directed Exact Wake Up Enable bit (bit 2) is set

in the WUFC register.

# of i i Comment
Olfset Bytes Field Vaiue Action om
. Match any pre-programmed address as defined in the
0 6 Destination Address Compare receive address.
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7.4.1.4.1.2 Directed Multicast Packet

For multicast packets, the upper bits of the incoming packet’s destination address indexes a bit vector
and the Multicast Table Array indicates whether to accept the packet. If the Directed Multicast Wake Up
Enable bit (bit 3) is set in the WUFC register and the indexed bit in the vector is one, the 1219 generates
a wake up event. The exact bits used in the comparison are programmed by software in the Multicast
Offset field (bits 4:3) of the RCTL register.

Offset B#yt‘fs Fiatd Vatue Action Comment
0 6 Destination Address Compare | See above paragraph.
7.4.1.4.1.3 Broadcast Packet

If the Broadcast Wake Up Enable bit (bit 4) in the WUFC register is set, the [219 generates a wake up
event when it receives a broadcast packet.

oftset | g of Fietd vatee | Action Comment
1] 6 Destination Address FF*6 Compare
7.4.1.4.1.4 Magic Packet

Magic Packet Technology Details:

Once the 1219 has been put into Magic Packet mode, it scans all incoming frames addressed to the
node for a specific data sequence, which indicates to the MAC that this is a Magic Packet frame. A
Magic Packet frame must also meet the basic requirements for the LAN technology chosen, such as
Source address, Destination Address (which might be the receiving station’s IEEE address or a
Multicast address that includes the Broadcast address) and CRC. The specific data sequence
consists of 16 duplications of the IEEE address of this node with no breaks or interruptions. This
sequence can be located anywhere within the packet, but must be preceded by a synchronization
stream. The synchronization stream enables the scanning state machine to be much simpler. The
synchronization stream is defined as 6 bytes of OxFF. The device also accepts a Broadcast frame, as
long as the 16 duplications of the IEEE address match the address of the system that needs to wake
up.

The 1219 expects the destination address to either:

1. Be the broadcast address (FF.FF.FE.FF.FF.FF)

2. Match the value in Receive Address (RAHO/RALO) register 0. This is initiaily loaded from the NVM
but can be changed by the software device driver.

3. Match any other address filtering enabled by the software device driver,

If the packet destination address met one of the three criteria previously listed, the 1219 searches for
16 repetitions of the same destination address in the packet's data field. Those 16 repetitions must be
preceded by (in the data field) at least 6 bytes of O0xFF, which act as a synchronization stream, If the
destination address is NOT the broadcast address (FF.FF.FF.FF.FF.FF), the 1219 assumes that the first
non-0xFF byte following at least 6 OxFF bytes is the first byte of the possible matching destination
address. If the 96 bytes following the last 0xFF are 16 repetitions of the destination address, the 1219
accepts the packet as a valid wake up Magic Packet. Note that this definition precludes the first byte of
the destination address from being OxFF.
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A Magic Packet’s destination address must match the address filtering enabled in the configuration
registers with the exception that broadcast packets are considered to match even if the Broadcast
Accept bit (bit 5) of the RCTL register is Ob. If APM wake up is enabled in the NVM, the 1219 starts up
with the RAHO/RALO register 0 ioaded from the NVM. This enables the 1219 to accept packets with the
matching IEEE address before the software device driver comes up.

Offset # of Bytes Fieid Value Action Commens
0 6 Destination Address Compare
6 Source Address Skip
bl VLAN T2 5K MAC Header.
12 S Possible i P Processed by main address filter.
12+5S D = (0/8) Len/LLC/SNAP Header Skip
12+5+D 2 Type Skip
Any 6 Synchronizing Stream FF*6+ Compare
any+6 96 16 copies of Node Address A*16 Compare | Compared to RAHO/RALO register.
7.4.1.4,1.5 ARP/IPv4 Request Packet

The 1219 supports receiving ARP Request packets for wake up if the ARP bit (bit 5) is set in the WUFC
register. Three IPv4 addresses are supported, which are programmed in the IPv4 Address Table
(IP4AT). A successfully matched packet must contain a broadcast MAC address, a protocol type of
0x0806, an ARP opcode of 0x01, and one of the three host programmed IPv4 addresses. The 1219 also
handles ARP Request packets that have VLAN tagging on both Ethernet II and Ethernet SNAP types,

To enable broadcast ARP wakeup RCTL.BAM should be set to accept broadcast packets.

Offset # of Bytes Field Value Action Comment
[} 6 Destination Address Compare
6 & Source Address Skip MAC Header.
12 S =(0/4) Possible VLAN Tag Skip Processed by main address filter.
12+ 5 D = (0/8) Possible Len/LLC/SNAP Header Skip
12+S5+D 2 Type 0x0806 | Compare | ARP
14+S+D 2 Hardware Type 0x0001 Compare
16+S+D 2 Protocal Type 0x0800 | Compare
18+5+D 1 Hardware Size 0x06 Compare
194+S+D 1 Protocol Address Length 0x04 Compare
20+S+D 2 Operation 0x0001 { Compare
224+540D 6 Sender Hardware Address - Ignore
284+5+D 4 Sender IP Address - Ignore
32+5+D 6 Target Hardware Address - Ignore
B+S+D 4 Target IP Address 1p4aT | Compare | Might match any of three host values in
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7.4.1.4.1.6 Divected IPv4 Packet

The 1219 supports receiving Directed IPv4 packets for wake up if the IPV4 bit (bit 6) is set in the WUFC
register. Three IPv4 addresses are supported, which are programmed in the IPv4 Address Tabie
(IP4AT). A successfully matched packet must contain the station’s MAC address, a Protocol Type of
0x0800, and one of the three host programmed Ipv4 addresses. The 1219 also handles Directed IPv4
packets that have VLAN tagging on both Ethernet II and Ethernet SNAP types.

Offsat # of Bytes Field Value Action Comment
0 6 Destination Address Compare
6 6 Source Address Skip MAC Header.
12 S = (0/4) Possible VLAN Tag Skip Processed by main address filter.
12+ S D = (0/8) Possibte Len/LLC/SNAP Header Skip
12+5+4D 2 Type 0x0800 | Cornpare |IP
14+S+D 1 Version/ HDR length 0x4X Compare | Check IPv4,
15+5+D 1 Type of Service - Ignore
16+5+D 2 Packet Length - Ignore
184+5+D 2 Identification - Ignore
20+S+D 2 Fragment Info - Ignore
22+4S+D 1 Time to live - Ignore
23+5+D 1 Protocol - Ignore
24+S+D 2 Header Checksum - Ignore
26+S+D 4 Source IP Address - Ignore
30+5+D 4 Destination IP Address IP4AT Compare r;g:%match any of three host values in
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Offset # of Bytes Fiatd Vilue Action Commaent.
21+ S+D 1 Hop Limit - Ignore
22+S+D 16 Source IP Address - Ignore
38+S+D 16 Destination IP Address IPBAT Compare [ Match value in IPGAT,

7.4.1.4.1.7 Directed IPv6 Packet

The 1219 supports receiving Directed IPv6 packets for wake up if the IPV6 bit (bit 7) is set in the WUFC
register. One IPv6 address is supported, which is programmed in the IPv6 Address Table (IPGAT). A
successfully matched packet must contain the station’s MAC address, a protocol type of Ox0800, and
the programmed IPv6 address. The 1219 also handles Directed IPv6 packets that have VLAN tagging on
both Ethernet II and Ethernet SNAP types.

Offset # of Bytes Field Value Action Comment
0 6 Destination Address Compare
6 6 Source Address Skip MAC Header,
12 S = (0/4) Passible VLAN Tag Skip Processed by main address filter,
12+8 D = (0/8) Possible Len/LLC/SNAP Header Skip
12+S+D 2 Type 0x0800 | Compare | 1P
14+S5+D L Version/ Priority 0Ox6X Compare | Check IPv6,
15+4S+D 3 Flow Label - Ignore
18+5+0D 2 Payload Length - Ignore
204 5+D 1 Next Header - Ignore
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7.4.1.4.1.8 Flexibie Filter

The 1219 supports a total of 32 flexible filters. Each filter can be configured to recognize any arbitrary
pattern within the first 128 bytes of the packet. To configure the flexible filter, software programs the
mask values into the Flexible Filter Mask Table (FFMT) and the required values into the Flexible Filter
Value Table (FFVT), and the minimum packet length into the Flexible Filter Length Table (FFLT). These
contain separate values for each filter. Software must aiso enable the filter in the WUFC register, and
enable the overall wake up functionality must be enabled by setting PME_En in the Power Management
Control Status Register (PMCSR) or the WUC register.

Once enabled, the flexible filters scan incoming packets for a match. If the filter encounters any byte in
the packet where the mask bit is one and the byte doesn’t match the byte programmed in the Flexible
Filter Value Table (FFVT) then the filter fails that packet. If the filter reaches the required length without
failing the packet, it passes the packet and generates a wake up event. It ignores any mask bits set to
one beyond the required length.

7.4.1.4.1.9 IPv6 Neighbor Solicitation Message Filter

In IPv6, a Neighbor Solicitation Message packet (type 135) is used for address resolution. A flexible
filter can be used to check for a Neighborhood Solicitation Message packet (type 135).

Note: The fields checked for detection of a Neighbor Solicitation Message packet (type 135) are
type, code and target addresses.

7.4.2 Management Engine (ME) Wake Up

The 1219 can also wake up the ME, Any packet that should be routed to the ME during normal operation
should wake up the ME when it is in the Moff state. The ME firmware should configure the MANC
register and the relevant manageability packet filters before setting the integrated LAN controller to the
DMoff state.

The integrated LAN controlier can also wake up the ME by a link status change in the same manner as
host wake up. Wake up the ME on link status change is enabled by the WoLS bit (bit 12) in the MANC
register.

7.4.2.1 Manageability Wake Up Receive Filter

The 1219 has the ability to wake up the ME. Any packet that can cause ME wake up must first match the
MAC address filtering this includes Exact Unicast/Multicast filtering; hash based Multicast filtering any
unicast MAC address if Promiscuous is enabled and Broadcast packets if enabled. Other filters can be
enabled based on the MANC register setting.

Figure 7-2 shows a top level diagram of the ME wake up fiiters. The following sections describe these
filters.
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7.4.2.1.1 Manageability Registers
The Manageability filtering configuration is done by the manageability firmware. The following is a list of
registers in the 1219 ME control space that are used to setup the manageability filtering:
e Management VLAN filters — MAVTV[x], x=03
s Flexible TCO filters — FTFT table
¢ Flexible UDP/TCP and IP filters — MFUTP[11:0], MIP4AT, L24IPV6
¢ Management Filter controi registers — MANC, MANC2, MANC3
* Shared MAC filters control — SHRAFER
¢ [P Binding Control registers — IPV4MBC, IPV4HBC, IPV6BC
These registers are only reset on an Internal Power On Reset.

7.4.2.1,2 Manageability Packets Types

This section describes the different types of packets that can be configured in the receive filters.

Packets cause an ME wake up if they match a specific filter that it is enabled in the MANC register and
the RCV_TCO_EN bit (bit 17) is set.

A Unicast packet causes an ME wake up if (1) it matches a unicast MAC filter or (2) unicast promiscuous
mode is enabled (these are L2 conditions), and it passes gany of the enabled manageability filters as
defined in the MANC register.

A Multicast packet causes an ME wake up if (1) it passes the L2 multicast filter or (2) multicast
promiscuous mode is enabled (these are L2 conditions), and it passes any of the enabled manageability
filters as defined in the MANC register.

A Broadcast packet cause an ME wake up if it passes any of the enabled manageability filters as defined
in the MANC register.

In addition, unicast or multicast packets that match any of the previous conditions with a VLAN header
causes an ME wake up if it passes one of the VLAN filters as defined by the MAVTV(x) registers.

7.4.2.1.3 ARP Packets Filtering

The 1219 has the ability to wake the ME on ARP Request packets, ARP Response packets or both. ARP
Request packets wake up the ME if the ARP_REQ_EN bit (bit 13) is set in the MANC register. ARP
Response packets wake up the ME if ARP_RES_EN bit (bit 15) is set in the MANC register. Note that the
hardware filter does not check the IP address for ARP Response packets.

There is also a support in Neighbor Solicitation Message packet (type 135) filtering. If the
NEIGHBOR_EN bit (bit 14) is set in the MANC register, then Neighbor Solicitation Message packets (type
135) wake up the ME,
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7.4.2.2 Flexible TCP UDP Port and IP Address Filtering

The 1219 has the ability to direct packets to the ME if their L4 (TCP/UDP) destination port matches a
specific value. There are 12 flexible TCP or UDP port numbers depending on the FLEXPORT(x) bits in the
MANC/MANC2 registers and the corresponding MFUTP(x) registers,

The flexible port filters may be further dependent on IP address filtering as defined by the MIP4AT and
IPGAT if the EN_IPFLEX(x) bits in the MANC register are set.

Six of the 12 flexible port filters can be configured to filter source port instead of destination port
numbers.

To enhance the IPvé6 filters four L3 filters were added each filter can be configured to match the 24 LSB
of the L3 address and can aiso be combined to match one of the UDP/TCP flexible ports or ICMPv6 next
header.

Note: For incoming tunneled packets TCP/UDP port filtering is done only for IPv6 packets in an
IPv4 tunnel.

7.4.2.3 Dedicated TCP UDP Port and IP Address
Filtering

The 1219 has the ability to direct packets to the ME if their L4 (TCP/UDP) destination port matches a
specific value, There are two constant port numbers (Ox26F -depends on the RMCP_EN bit in the MANC
register, 0x298 - depends on the EN_0298 bit in the MANC register). Additional dedicated TCP or UDP
port filters are controlled by the MANC3 register.

The first two constant L4 filters may be further dependent on IP address filtering as defined by the
MIP4AT and IP6AT if the EN_IP_ADDRFILTER bit in the MANC register is set.

Some of the dedicated port filters introduced in MANC3 have the ability to be further dependent on a
specific IP address and to pass filtering the packet must pass IP filtering as well as port and protocol
filtering.

7.4.2.3.1 L2 Filtering

The 1219 has the ability to wake up the ME according to the packet L2 parameters:

* Broadcast Filtering — If bit BR_EN (bit 24) is set in the MANC register then all broadcast packets
wake up the ME.

Unicast Filtering — There are up to eleven MAC addresses that can be allocated to manageability
MAC address fiftering defined by the Shared Receive Address Low (SHRAL) register and the Shared
Receive Address High (SHRAH) register. The MAC address filtering to manageability is controlled by
the MNG MAC Must Match bit (bit 25) in the MANC register. Packets that match the MAC address
firlltering must match any of the manageability filters as defined in the SHRAFER register to wake up
the ME.

VLAN Filtering — There are four dedicated filters for VLAN addresses, which can be configured in
registers MAVTV(x). Each register has a 12-bit field that represents the VID field of the incoming
VLAN header and an enable bit. If the enabie bit is set, HW compares the VID field to the VID field
of the incoming packets. If it matches, the 1219 wakes up the ME (the packet must pass any of the
MAC filters as well).

71

s N
i ! n te l Intef® Ethernet Connection 1219 —Device Functionality

7.4.2.3.2 Flexible TCO Filtering

The 1219 includes two flexible filters as defined by the Flexible TCO Filter Table (FTFT). These filters
compare an exact pattern match within the 1st 128 bytes of the packet. Enabling these filters is done
by setting FLEX_TCO1/0_FILTER_EN bits (bits 6 and 7) in the MANC register.

7.4.2.4 Accessing the 1219's Wake Up Register Using
MDIC

When software needs to configure the wake up state (either read or write to these registers) the MDIO
page should be set to 800 (for host accesses) or 801 (for ME accesses) until the page is not changed to
a different value wake up register access is enabled, For more details on wake up configuration using
MDIC, refer to Section $.5.9.1.

7.5 Network Proxy Functionality

7.5.1 Introduction

In prior operating system releases, ARP and IPv6 neighbor discovery messages were one of the
possible wakeup types for the platform. ARP and IPv6 neighbor discovery packets are required to
enable other network devices to discover the link layer address used by the PC. Supporting these
protocols while the host is in low power state is fundamental to maintain remote network accessibility
to the sleeping host. If the host does not respond, other devices in the network will eventually not be
able to send routable network traffic (such as IPV4 and IPV6) to the sleeping host.

Prior to network proxy, devices the wanted to maintain their network presence would have configured
the ARP and neighbor discovery messages as wake up patterns to the system. Analysis show that many
of these ARP wake-ups are unnecessary as they are generated by automated processes whose sole
purpose is to verify that the system is alive on the network (Microsoft* has stated in their testing 95%
of the wake-ups are due entirely to ARP wake-ups).

Ethernet devices that implement ARP offioad must implement it as defined in the Power Management
specification on the NDIS Program Connect site. Specifically, the offload must respond to an ARP
Request (operation = 1) by responding with an ARP Reply (operation = 2) as defined in RFC 826.

Ethernet devices that implement IPv6 NS offload must implement it as defined in Power Management
specification on the NDIS Program, Connect site. Specifically, the offload must respond to an Neighbor
Solicitation (operation = 135) by responding with an NS Advertisement (operation = 136) as defined in
RFC 2461. Devices must support at least 2 NS offloads, each with up to 2 target IPv6 addresses.

7.5.2 Network Proxy Activation

As part of the system sleep flow and after receiving from the OS the network proxy and Wol patterns
the SW driver should follow the following steps to activate network proxy in the 1219:

1. Program the Wol. patterns according to the Wol flow with the addition of the network proxy specific
configuration as described in the following steps.
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2, Program the appropriate IPv4/IPv6 addresses in IP4AT and IP6AT registers,
3. Program the relevant L2 MAC addresses or broadcast reception.
4. Enable ARP/NS proxy through PRXC[6:5].
Note: A packet that matches both a proxy filter and a Wol filter should only cause Wol.
Note: The 1219 should not respond to illegal network proxy packets with CRC or checksum errors.

7.5.3 IPv4 Proxy - ARP

In IPv4 networks, ARP provides the address mapping of the IP address to a corresponding MAC
address. ARP is a key protocol for remaining responsive on the network.

The delay time between repeated packets is undefined but may be relatively short, As a consequence it
is possible for the transition between the proxy and host to miss packets and for a brief time appear off
the network (no ARP response). Since ARP is an unreliable protocol there are no specific requirements
for proxies.

The sending node generates an ARP Request as a MAC broadcast datagram. The endpoint with the
requested IP address must generate a MAC unicast or MAC broadcast datagram ARP Response
informing the sending node of its presence. In order to be fully responsive on the network, the Proxy of
a sleeping host must respond to ARP requests by generating the necessary responses. Response packet
timings and ARP cache timeout values are undefined in the RFCs 826 and 1122.

The 1219 supports responding to ARP Request packets (proxy) if enabled through PRXC register. Three
IPv4 addresses are supported, which are programmed in the IPv4 Address Table (IP4AT). A successfully
matched packet must contain a broadcast MAC address or one of the pre programed unicast MAC
addresses, a protocol type of 0x0806, an ARP opcode of 0x01, and one of the three programmed IPv4
addresses. The 1219 also handles ARP Request packets that have VLAN tagging on both Ethernet IT and
Ethernet SNAP types,

7.5.3.1 ARP Request Packet

‘ i n tei i Intef® Ethernet C ion 1219—D:

Offset # of Bytes Field Value Action Camment
0 6 Destination Address Compare
6 6 Source Address Skip MAC Header.
12 S = (0/4) Possible VLAN Tag Skip Processed by main address filter
12+8 D = (0/8) Possible LEN/LLC/SNAP Header Skip
12+S5+D 2 Type 0x0806 Compare | ARP
14+S+D 2 Hardware Type 0x0001 Compare
16+S+D 2 Protocal Type 0x0D800 Compare
18+S+D 1 Hardware Size 0x06 Compare
19+5+D 1 Protocol Address Length 0x04 Compare
20+S+D 2 Operation 0x0001 Compare
22+S+D 6 Sender Hardware Address - Ignore
28+S+D 4 Sender IP Address - Ignore
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Offset # of Bytes Fiald Vilue Action Comment.
32+S+4D 6 Target Hardware Address - Ignore
38+S+D 4 Target IP Address IP4AT Compare | match IP4AT values or zero
42+S+D 18-S-D | Padding 0x00 Ignore Padding to 64bytes
60 4 CRC . Check
7.5.3.2 ARP Response Packet
Offset # of Bytes Field Yalue Action
4] 6 Destination Address Copy from ARP Request Source Address
6 6 Source Address Station address
12 S = (0/4) Possible VLAN Tag Copy from ARP Request
12 +S D = (0/8) Passible LLC/SNAP Header Copy from ARP Request
12+S+D 2 Type 0x0806 | Constant {Copy from ARP Request)
14+S+D 2 Hardware Type 0x0001 | Constant {Copy from ARP Request)
16+S+D 2 Protocol Type 0x0800 | Constant {Copy from ARP Request)
18+S+D 1 Hardware Size 0x06 Constant (Copy from ARP Request)
194+S5+D 1 Protocol Address Length 0x04 Constant {Copy from ARP Request)
2045+D 2 Operation 0x0002 |{ Constant
22+S+D 6 Sender Hardware Address Station Address
8+54D 4 Sender IP Address e o g cuest or vaid IP
32+S5+D 6 Target Hardware Address Sender MAC address from ARP Request
38+5+D 4 Target IP Address Sender IP address from ARP Request
42+ 5+D 18-S -D | Padding 0x00 Padding to 64 bytes
60 4 CRC Calculate

7.5.4 IPvS Proxy - Neighbor Discovery

In IPv6 networks, ICMPv6 Neighbor solicitation and Neighbor advertisement provides the address
mapping of the IP address to a corresponding MAC address.

Neighbor Discovery is a set of 5 message types that are implemented on ICMPv6. The message types
are:

* Router Solicitation

+ Router Advertisement

* Neighbor Solicitation

» Neighbor Advertisement

* Redirect
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Only two of these messages that are significant for resolving IPv6 addresses to the MAC address %, i . licitation Packet
Neighbor Solicitation and Neighbor Advertisement. 7.5.4.1 Ip ¥6 Nesghbm Solicitat
Machines that operate in IPv6 networks are sent an ICMPv6 Neighbor Solicitation and must respond p N
# of bytes Field {:g‘; Actien Comment

with their link-layer (MAC) address in their ICMPv6 Neighbor Advertisement response. The solicitation
may be for either the link-focal, global, or a temporary IPv6 addresses.

Neighbor discovery messages have both an IPv6 header and the ICMPv6 header. The IPv6 header is a
standard one, including the source and destination IP addresses. The Network proxy offload does not

support IPv6 Neighbor discovery messages that also have IPv6 header extensions these packets will be
silently discarded with no reply. ’

6 Destination Address Compare

6 Source Address Skip MAC Header.
Skip Processed by main address filter

$=(0/4) Possible VLAN Tag
D=(0/8) Possible LLC/SNAP Header Skip

0x86DD

Type Compare
1 Version/ Traffic Class 0x6 Compare | Check IPv6
3 Traffic Class/Flow Label Ignore
P& i;ad(et 2 Payload Length Ignore
1 Next Header 0x3A Check ICMPv6
1 Hop Limit OxFF Compare
16 Source Address Ignere Check if source address is undefined

ICMPVE next Tonore

header?

Destination Address

Compare | Neighbor Solicitation

1 Type
ICMPYG 1 Code 0x0 Compare
checksum 2 Checksum Check
valid?
4 Reserved 0x0000 Ignore
16 Target IP Address IPGAT Compare
1 Type Oox1 Compare
ICMPYB type VP P Possible Source Link Layer Address
NS (135)7 1 Length 0x1 Compare | option (Should not appear if source
) - address is undefined)
3 Link Layer Address Skip
4 CRC Check

Unicast SLLA option
Solicitation? Present?

SLLA option
Present?

Send NAto ANM

Send NAto sender SA

Figure 7-3 Neighbor Discovery
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7.5.4.2 Ipv6 Meighbor Advertisemant Packet

Dfset # of bytes Field

Value

(hex) Actien

8 Destination Address

Copy from ND packet

6 Source Address

Station Address

5=(0/4) Possible VLAN Tag

Copy from ND packet

Possible LLC/SNAP Header

Copy fram ND packet

Type

2 Type 0x86DD | Constant (Copy from ND packet)
1 Version/ Traffic Class 0x6 Constant (Copy from ND packet)
3 Traffic Ctass/Flow Label Canstant (Copy from ND packet)
2 Payload Length
1 Next Header 0x3A | Constant
1 Hop Limit OxFF Constant
16 Source Address relevant IPv6AT entry (ND target address)
Copy from ND packet Source address
16 Destination Address If source address was undefined - send to All Nodes

Multicast (FFO2::1)

0x88 Constant

1 Code 0x0
2 Checksum Calculate
0x60000 | Constant (Solicited, Override) if the source address
000 was defined
4 Flags
0x20000 | Constant (Override) if the source address was
000 undefined
16 Target IP Address IPGAT | Same as source address
1 Type 0x2
1 Length ox1 Target Link Layer Address option
6 Link Layer Address From ND
4 CRC Caleulate
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7.5.5 Multicast Listener Discovery Support

Microsoft requires that any device that claims support of NS (IPv6 Neighbor Solicitation) Proxying will
also support protocol offload of the Multicast Listener Discovery (MLD) protocol for the solicited node
addresses of the device IPv6 addresses.

The purpose of Multicast Listener Discovery (MLD) is to enable each IPv6 router to discover the
presence of multicast listeners (that is, nodes wishing to receive multicast packets) on its directly
attached links, and to discover specifically which multicast addresses are of interest to those
neighboring nodes. This information is then provided to whichever IPv6 multicast routing protocot such
as Neighbor Solicitation (NS) is being used by the router, in order to ensure that multicast packets are
delivered to all links where there are interested receivers. If no responses are received on a specific link
where MLD queries for a specific multicast address then a packet with this multicast address will not be

forwarded to this Link.

MLD is a sub-protocol of ICMPv6, MLD message types are a subset of the set of ICMPv6 messages, and
MLD messages are identified in IPv6 packets by a preceding Next Header value of 58 (i.e. the ICMPv6
Next Header value).

Two versions of MLD messaging (MLDv1 and MLDv2) are defined in:

e RFC 2710, Multicast Listener Discovery (MLDv1) for IPv6, 1999

e RFC 3810, Multicast Listener Discovery Version 2 (MLDv2) for IPv6, 2004
MLDv?2 is designed to be inter-operable with MLDv1,
MLD messages supported by the 1219
As a Receiver:

« Multicast Listener Query (ICMPv6 Type = decimal 130).
There are two subtypes of Multicast Listener Query messages supported by the 1219:
— General Query used to learn which multicast addresses have listeners on an attached link.

— Muiticast-Address-Specific Query, used to learn if a particular multicast address has any
listeners on an attached link.

Ag a Transmitter:
s Multicast Listener Report (ICMPv6 Type = decimal 131).
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7.5.5.1 MLD Query Packet 7.5.5.2 MLD Repori Packet
offset # ot bytes Fiele ‘E’:("X‘; Action Comment Offset ] # of bytes Fiatd 2’:“:3* Action
6 Destination Address Compare 6 Destination Address Copy from MLD query packet
6 Source Address Skip MAC Header. 6 Source Address Station Address
S=(0/4) Possible VLAN Tag Skip Processed by main address filter 5=(0/4) Possible VLAN Tag Copy from MLD packet
) Possible LLC/SNAP Header Copy from MLD packet

D=(0/8)

et

Possible LLC/SNAP Header

Sl

Skip

2 e

2 Type | 0x860D | Compare | iPv6 2 Type 0x860D | Constant (Copy from MLD packet)
1 Version/ Traffic Class 0x6 Compare | Check IPv6 1 Version/ Traffic Class 0x6 Constant (Copy from MLD packet)
3 Traffic Class/Flow Label Ignore 3 Traffic Class/Flow Label Constant {Copy from MLD packet)
2 Payload Length Ignore 2 Payload Length

1 Next Header 0x00 Compare | Hop by Hop 1 Next Header 0x00 Constant {Copy fram MLD packet)
1 Hop Limnit 0x01 Compare 1 Hop Limit 0x01 Constant (Copy from MLD packet)
16 Source Address Ignore 16 Source Address Link Local Address

16 Destination Address Mutlticast Address being reported

16 Destination Address Compare

0x3A

Next Header Constant {Copy from MLD packet}

1 Next Header 40>(43A “Cc‘pmpare T ICMF;VG

1 Header Extended Length 0x00 Compare 1 Header Extended Length 0x00 Constant (Copy from MLD packet)
1 Type 0x05 Ignore Router Alert 1 Type 0x05 Constant {Copy from MLD packet)
1 Length 0x02 Ignore 1 Length 0x02 Constant (Copy from MLD packet)
2 MLD 0x0000 Ignore MLD packet 2 MLD 0x0000 | Constant (Copy from MLD packet)
1 PadN Option 0x01 Ignore 1 PadN Option 0x01 Constant (Copy from MLD packet)
1 PadN Length 0x00 Ignore 1 PadN Length 0x00 Constant (Copy from MLD packet)

1 Type Zompare ] MLD Query 1 Type Constant

1 Code 0x0 Ignore 1 Code 0x00 Constant

2 Checksum Check 2 Checksum Caleulate

2 Maximum Respond Delay 0x0000 Ignore 2 Maximum Respond Delay 0x0000

2 Reserved 0x0000 Ignore 2 Reserved 0x0000

16 | Multicast IP Address Compare | 100 M58 FF02: 0001 PP 16 |Multicast Address Gt acket Tor Sk oF Prosict Name 1 aadesses
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7.6 Loopback

PHY loopback is supported in the LAN Connect Device. Software or Firmware should set the LAN
Connected Device to the loopback mode via MDIC register writing to the PHY Control Register (Page 0
Register 00). The PHY supports a number of loopback modes configured through the Loopback Control
Register (Page 0 Register 19},

For more information on the different loopback modes, refer to Section 9.5.2.14.1.

The LAN Controiler must be in forced link and in full duplex mode for PHY loopback to operate. The
following bits must be configured in the LAN Controller to enable PHY loopback:

* CTRL.FRCDPLX = 1b: // Force duplex mode by the integrated LAN controller
s CTRL.FD = 1b: // Set Full Duplex mode

Note: Host driver needs to disable energy detect prior to configuring the LAN Connected Device
into loopback mode.
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8.0 PHY Functionality

8.1 Reverse Auto-Negotiation

When reverse auto-negotiation (LPLU) is enabled, the auto-negotiation process proceeds as usual
except the priority resolution is resolved in the order shown in Tabls 8-1. The IEEE registers 4.8:5 and
9.9:8 are used to advertise the capability just like in normat auto-negotiation. Fullchip register 25_0.6
(PHY address 1, page 0, register 25, it 6) controls whether GbE mode should be advertised regardless
of the values in registers 9.9:8.

Tabie 8-1  Reverse Auto-Negotiation Priority Resolution

Priority Speed/Duplex
1 {highest) 10 full-duplex
2 10 half-duplex

3 100 full-duplex

4 100 half-duplex

S (lowest) 1000 full-duplex

Fuli~chip registers 25_0.2 (PHY address 1, page 0, register 25, bit 1) and 25_0.6 (PHY address 1, page
0, register 25, bit 6) controls the auto-negotiation behavior as listed in Table 8-1. Note that the LPLU
and 1000dis signals can toggle respectively. A 1b to Ob transition sets the register to zero, and a 0b to
1b transition set the register to one.

Since these registers can be changed via signal toggling or via MDIO write access, the latest occurring
event (signal toggling or register write) will determine the values in the registers.

Registers 25_0.2 (PHY address 1, page 0, register 25, bit 2) and 25_0.6 (PHY address 1, page 0,
register 25, bit 6) will not take effect unless one of the following occurs.

* Software reset is asserted (Register 0.15)
+ Restart Auto-Negotiation-Now is asserted (Register 25_0.10)

The enabling of reverse auto-negotiation and the disabling of 1000BASE-T creates some conflicts.
Table 8-2 clarifies the behavior.
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Table 8-2 Revarse Auto-Megotiation, Disable 1000BASE-T, and Down-Shift Behavior

aniusont Dormal Disable LODOBASE-T Action
Reverse Disable Negotiates to the lowest of 10/100/1000.
Reverse Enable Negotiates to the lowest of 10/100.
Normal Disable Negotiates to the highest of 10/100/1000.
Normal Enable Negotiates to the highest of 10/100.

The reverse auto-negotiation mechanism works by temporarily stalling the base page exchange until
the link partners 10/100 capabilities is learned. Once the PHY learns the link partner's capability it
advertises only the desired capability, in this case the lowest speed with the highest duplex. Figure 8-1
illustrates the process in more detail.

Each time auto-negotiation is restarted all advertised capabilities are advertised to the link partner, If
reverse auto negotiation is enabled then the pause bits for every other FLP burst is inverted. Since the
link partner never sees 3 consecutive FLP burst having the same bit pattern its auto-negotiation is
stalled. At the same time the link partner advertises its capabilities. Once the PHY learns the link
partner's capabilities it determines the lowest common speed/duplex. It then no longer advertises any
higher capabilities in the FLP burst. This new set of advertisement is used and the remainder of the
auto-negotiation process continues. for example, the FLP burst pause bits are no longer toggling so the
link partner's auto-negotiation process is no longer stailed.}

Note: If two PHYs with reverse auto-negotiation enabled are connected to each other, the process
described above will still work. Since ail advertised capabilities are initially sent to the link
partner and the speed/duplex bits are not toggling it is possible for the PHY to determine
each other's capabilities.
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Page 2 of 62 Report Reference # E307995-A405-CB-1

=
TEST REPORT
IEC 60950-1
Information technology equipment - Safety -
Part 1: General requirements

Report Reference No .................. : E307995-A405-CB-1

Date of iSsUe ......ccooecerreriiiririnns : 2017-06-02

Total number of pages .................. 62

Test item description .................. :
Trade Mark ......c.ccooovnenniiininnn :
Manufacturer ........c.cccoooveverrnnns :

Model/Type reference .................. :

Ratings .....cccocormincccorncnnninnne. :

Desktop Workstation
Lenovo
LENOVO (BENING) LTD

NO 8 CHUANGYE RD,
SHANG DI INFORMATION INDUSTRY BASE, HAIDIAN DISTRICT,

BE{JING 100085, CHINA

30BY***xrrx 30BD****+* 30BC****** (Where * may be 0-9, a-z, A-Z,
any alphanumeric character, hyphen or blank.), ThinkStation P920

v for marketing purpose and no impact safety related criticat
components and constructions.

I/P: 100-240Vac, 15-9A, 50/60Hz

CB Testing Laboratory ...
Address

UL-CCIC Company Limited

No. 2, Chengwan Road, Suzhou Industrial Park, Suzhou 215122,
China

Applicant's name LENOVO (BEIJING) LTD

NO 6 CHUANGYE RD

AAress .........ccooecirioinnereeereeernens © SHANG DI INFORMATION INDUSTRY BASE
HAIDIAN DISTRICT
BEWJING

100085 CHINA

Test specification:

Standard ...........ccccoocenenniiennns : IEC 60950-1:2005 (Second Edition); Am1:2009 + Am2:2013
Test procedure ..............ccoceevveeennan. : CB Scheme

Non-standard test method N/A

Test Report Form No. .. |IEC60850_1F

Test Report Form originator ..........:  SGS Fimko Ltd
Master TRF .......c.ccovevvveerrernnan : Dated 2014-02

Copyright © 2014 Worldwide System for Conformity Testing and Certification of Electrotechnical
Equipment and Components (IECEE), Geneva, Switzerland. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is
acknowledged as copyright owner and source of the material. IECEE takes no responsibility for and will not
assume liability for damages resulting from the reader's interpretation of the reproduced material due to its
placement and context.

If this test Report is used by non-IECEE members, the IECEE/IEC logo and the reference to the CB Scheme
procedure shait be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer

The test resuilts presented in this report relate only to the object tested. This report shall not be reproduced,
except in full, without the written approval of the Issuing CB Testing Laboratory. The authenticity of this Test

Report and its contents can be verified by contacting the NCB, responsible for this Test Report.

TRF No. IEC60950_1F This report issued under the responsibility of UL
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Testing procedure and testing location: Power Supply Reference Page
[x] CB Testing Laboratory Input: Single-Phase (1.6.2)
Testing location / address ..............: UL-CCIC Company Limited No. 2, Chengwan Road, Energy Hazard Measurements (2.1.1.5, 2.1.2, 1.2.8.10)
Suzhou Industrial Park, Suzhou 215122, China Limited Power Source Measurements (2.5)
[ ] Associated CB Test Laboratory Stability (4.1)
Testing location / address ..............: Steady Force (4.2.1 - 4.2.4)
Tested by (name + signature) ........: xg:g;;hang/ Project Z/é”rqg‘{w% Impact (4.2.5, 4.2.1, Part 22 10.2)
~ -4 Knob Puil/Handle Loading (4.3.2)

Approved by (name + signature)....: Wei Chen/ Project Heating (4.5.1, 1.4.12, 1.4.13)

Reviewer (A Abnormal Operation (5.3.1 - 5.3.9)
[ 1 Testing Procedure: TMP/CTF Summary of Compliance with National Differences:
Stage 1 Countries outside the CB Scheme membership may also accept this report.
Testing location / address .............. : List of countries addressed: AR, AT, AU, BE, BG, BY, CA, CH, CN, CS, CZ, DE, DK, EU, FI, FR, GB, GR,
Tested by (name + signature) ........ : HU, IL, IN, IT, JP, KR, MY, NL, NO, NZ, PL, RO, SA, SE, SG, SI, SK, UA, US, ZA
Approved by (name + signature)....: The product fulfills the requirements of: EN 60950-1:2006 + A11:2009 + A1:2010 + A12:2011 + A2:2013

{which includes all European national differences, including those specified in this test report).

[ ] Testing Procedure: WMT/CTF
Stage 2

Testing location / address ..............:
Tested by (name + signature) ........:
Witnessed by (hame + signature) ..:
Approved by (name + signature)....:

[ 1 Testing Procedure: SMT/CTF
Stage 3 or 4

Testing location / address .............. :
Tested by (name + signature) ........:
Approved by (name + signature)....:

Supervised by (name + signature) ..
[ ] Testing Procedure: RMT
Testing location / address ..............:

Tested by (name + signature) ........:
Approved by (name + signature)....:
Supervised by (name + signature) ..

List of Attachments
National Differences (57 pages)
Enclosures (52 pages)

Summary Of Testing
Unless otherwise indicated, all tests were conducted at UL-CCIC Company Limited No. 2, Chengwan Road,
Suzhou Industrial Park, Suzhou 215122, China.

Tests performed (name of test and test clause) Testing location / Comments
End Product Reference Page

TRF No. IEC60950_1F This report issued under the responsibility of UL TRF No. IEC60950_1F This report issued under the responsibility of UL
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Copy of Marking Plate
The artwork below may be only a draft. The use of certification marks on a product must be authorized by
the respective NCBs that own these marks.

TRF No. IEC60950_1F This report issued under the responsibility of UL
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Report Reference #

E307995-A405-CB-1

Test item particulars :
Equipment mobility
Connection to the mains

Operating condition ........cccoccniiniiiinni :
Access location
Over voltage category (OVC) ...

Mains supply tolerance (%) or absolute mains supply
values :

Tested for IT power systems :
IT testing, phase-phase voltage (V) .......c.ccocccenn... :
Class of equipment ..ot

Considered current rating of protective device as part
of the building installation (A) :

Pollution degree (PD)
IP protection class
Altitude of operation (M) .........ccccecovnncrciniinind
Altitude of test laboratory (m)
Mass of equipment (kg) ..

stationary
pluggable A
continuous
operator accessible
ovcl

+10%, -10%

Class | (earthed)

20A

PD 2

IP X0

Up to 5000m
Up to 2000m
25.97kg

Possible test case verdicts:
- test case does not apply to the test object ........... :
- test object does meet the requirement
- test object does not meet the requirement .

N/A
P(Pass)
F(Fail)

Testing:
Date(s) of receipt of testitem ........coocviviennns :
Date(s) of Performance of tests ...l

2017-02-11 to 2017-03-17
2017-03-14 to 2017-05-19

General remarks:

"(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

Manufacturer's Declaration per Sub Clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate includes more than one factory and a

Yes

declaration from the Manufacturer stating that the sample(s) submitted for evaluation is (are)
representative of the products from each factory has been provided ......

When differences exist, they shall be identified in the General Product Information section.

Name and address of Factory(ies): FLEXTRONICS INTERNATIONAL KFT

IKERVARI U 25
9600 SARVAR HUNGARY

LENOVO CENTRO TECNOLOGICO S DE RL DE CV
APODACA TECHNOLOGY PARK

TRF No. IEC60950_1F This report issued under the responsibility of UL







Issue Date: 2017-06-02 Page 7 of 62 Report Reference # E307995-A405-CB-1

BLVD ESCOBEDO #316
CP 66601 APODACA
NL MEXICO

LENOVO US FULFILLMENT CENTERLLC
6540 FRANZ WARNER PKWY

WHITSETT NC 27377-9215

UNITED STATES

LENOVO INFORMATION PRODUCTS (SHEN ZHEN) CO LTD
NO 30 TAOHUA RD

FUTIAN FREE TRADE ZONE

FUTIAN DISTRICT

SHENZHEN

GUANGDONG 518038 CHINA
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o The following are available from the Applicant upon request: Installation (Safety) instructions /
Manual --
« LEDs provided in the product are considered low power devices: Yes -

s The product was investigated to the following additionat standards: EN 60950-1:2006 + A11:2009 +
A1:2010 + A12:2011 + A2:2013 (which includes all European national differences, including those
specified in this test report). --

GENERAL PRODUCT INFORMATION:

Report Summary
All applicable tests according to the referenced standard(s) have been carried out.

Product Description

Workstation consist of certified power supply, RTC battery, DC fan, HDD, CD/DVD ROM, CPU, main board
and housed in metal enclosure.

Model Differences
All models are identical fo each other except for model designation.

Additional Information

- "Maximum normal load" was defined by client as follows: Two CPUs are running and operating
continuously. With all HDDs and memory cards fully set up, with the graphic card PH400 sku500 (P/N:
GP100) made by NVIDIA CORP and one USB 3.1 type C card added, and with the additional load 460.8W
(12Vdc*9.6A*4) for 12Vdc.

- The label is a draft of an artwork for marking plate pending approval by National Certification Bodies and it
shall not be affixed to products prior to such an approval.

Technical Considerations

e The product was submitted and evaluated for use at the maximum ambient temperature (Tma)
permitted by the manufacturer’s specification of: 35 degree C -

¢ The means of connection to the mains supply is: Pluggable A Detachable power cord --

e The product is intended for use on the following power systems: TN --

» The equipment disconnect device is considered to be: Appliance inlet --

* The class of iaser product is: Class 1 (1), applied on certified CD-ROM and/or DVD-ROM. --

s The following circuit locations (with circuit/schematic designation) were investigated as a limited
power source (LPS): All outputs, --

TRF No. IEC60950_1F This report issued under the responsibility of UL

Abbreviations used in the report:
- normal condition ... N.C. - single fauit condition ..., S.F.C
- operational insulation ............ccoovviecnennccns opP - basic insulation ..BI

- basic insulation between parts of opposite - supplementary insulation .Sl
polarity:
- double insulation ....

- reinforced insulation ... ..Rl

Indicate used abbreviations (if any)

TRF No. [EC60950_1F This report issued under the responsibility of UL
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
1.5.9.1 General N/A
1.5.9.2 Protection of VDRs N/A
1593 Bridging of functionat insulation by a VDR N/A
1.594 Bridging of basic insulation by a VDR N/A
1595 Bridging of supplementary, doubte or reinforced N/A
insulation by a VDR

1.6 Power interface Pass
1.6.1 AC power distribution systems TN Pass
162 Input current (see appended table 1.6.2) Pass

The steady state input current

of the equipment did not

exceed the RATED CURRENT

by more than 10% under

NORMAL LOAD.
163 Voitage limit of hand-held equipment N/A
164 Neutral conductor Neutral insulation is provided Pass

in the power supply.
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1EC 60950-1
Clause Requirement + Test Result - Remark Verdict
1 GENERAL Pass
15 Components Pass
151 General Pass
Compiy with IEC 60950-1 or relevant component  |(See appended table 1.5.1) Pass
standard
1.5.2 Evaluation and testing of components Certified components are used Pass
in accordance with their
ratings, certifications and they
comply with applicable parts of
this Standard.
Components not certified are
used in accordance with their
ratings and they comply with
applicable parts of IEC 60950-
1 and the relevant component
Standard.
Components, for which no
relevant IEC Standard exist,
have been tested under the
conditions occurring in the
equipment, using applicable
parts of {EC 60950-1.
153 Thermal controls N/A
1.5.4 Transformers Evaluated as part of power N/A
supply.
155 Interconnecting cables No interconnecting cabies N/A
provided as part of the
equipment.
1.5.6 Capacitors bridging insulation Evaluated as part of power N/A
supply.
157 Resistors bridging insulation Evaluated as part of power N/A
supply.
1571 Resistors bridging functional, basic or N/A
supplementary insulation
1572 Resistors bridging double or reinforced insutation N/A
between a.c. mains and other circuits
1.5.7.3 Resistors bridging double or reinforced insulation N/A
between a.c. mains and antenna or coaxial cable
158 Components in equipment for IT power systems N/A
159 Surge suppressors Evaluated as part of power N/A

supply.

TRF No. IEC60950_1F
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
installation instructions ...........cccocoeecir i :
17.5 Power outlefs on the equipment............. [T : N/A
176 Fuse identification (marking, special fusing Evaluated as part of power N/A
characteristics, cross-reference) ............ccccoceeenene . |supply.
177 Wiring terminals Pass
1.7.71 Protective earthing and bonding terminals..... : |Appliance Inlet provided. Pass
17.7.2 Terminals for a.c. mains supply conductors N/A
1773 Terminals for d.c. mains supply conductors N/A
17.8 Controls and indicators Pass
1.7.8.1 identification, location and marking ............c.ceveeee. : [ The function of controls N/A
affecting safety is obvious
regardless of language.
1.7.8.2 COlOUIS ..oovirrier it eeteeee et rie e ereene e e ensaeean : | Only functional indicators use Pass
color.
1.7.83 Symbols according to IEC 60417 ...........ccccooeiene : | The stand-by switch in the Pass
plastic cover is marked with
the correct symbol (60417-1-
{EC-5009).
1.7.84 Markings using figures.. N/A
179 Isolation of muitiple power sources .. N/A
1.7.10 Thermostats and other regulating devices ............ : N/A
1.7.11 Durability All markings provided on UL Pass
Recognized Component iabels
suitable for surface they are
applied upon and meet the
durability test
1.7.12 Removable parts No marking is located on (a) N/A
removable part(s).
1713 Replaceable batteries.........c.ccocccee The required warning is placed Pass
in the user guide.
Language(s) ......occoveerernrinincrineieiinien Reviewed only English : -
markings/instructions. May be
provided in other languages
upon request from the
manufacturer. .
1.7.14 Equipment for restricted access locations.. N/A
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
17 Marking and instructions Pass
1.7.1 Power rating and identification markings Rating marking readily visible Pass
to operator.
1.7.11 Power rating mark Pass
Multiple mains supply connections N/A
Rated voltage(s) or voltage range(s) (V) .. 100-240Vvac Pass
Symbel for nature of supply, for d.c. only .... : N/A
Rated frequency or rated frequency range (Hz).... : {50/60Hz Pass
Rated current (MA O A) ..o : [15-9A Pass
1712 Identification markings Pass
Manufacturer's name or trademark or identification |LENOVO (BEIJING) LTD or Pass
MArK.....oooeeeeniecerceeenns : {Lenovo or E307995
Model identification or type reference ... 0BV rerx 30BD* Pass
30BC***** (Where * may be
09, a-z, A-Z, any
alphanumeric character,
hyphen or blank.),
ThinkStation P920
"' for marketing purpose and
no impact safety related criticat
components and
constructions.
Symbol for Class Il equipment only N/A
Other markings and symbols.... : |Additional symbols may be Pass
provided when submitted for
National Approval.
1.71.3 Use of graphical symbols N/A
1.7.2 Safety instructions and marking Operating/safety instructions Pass
made available to the user.
1.7.21 General Pass
17.2.2 Disconnect devices N/A
17.23 Overcurrent protective device N/A
17.24 IT Power distribution systems N/A
1.7.25 Operator access with a toof N/A
1.7.26 Ozone N/A
173 Short duty cycles N/A
1.74 Supply voltage adjustment ........c..ccoceeeceeevcrevrcrnne : N/A
Method and means of adjustment; reference to N/A

TRF No. [EC60950_1F
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|EC 60950-1
Clause Requirement + Test Result - Remark Verdict
22 SELV circuits Pass
221 General requirements Pass
222 Voltages under normai conditions (V) .. All accessible voitages are Pass
less than 42.4 Vp or 60 V dc
and are classified as SELV.
223 Voltages under fault conditions (V) .......c.c.cecceceenet : [Under fault conditions voltage Pass
never exceed 71 Vp and 120
Vdc and do not exceed 42.4
Vp or 60 Vdc for more than 0.2
sec.
224 Connection of SELV circuits to other circuits ........ : {The SELV circuits are not Pass
connected to circuits other
than protective earth and other
SELV circuits.
23 TNV circuits N/A
2.31 Limits N/A
Type of TNV circuits =
232 Separation from other circuits and from accessible N/A
parts
2321 General requirements N/A
2322 Protection by basic insulation N/A
2323 Protection by earthing N/A
2324 Protection by other constructions ...........cccccoceeenes : N/A
233 Separation from hazardous voitages N/A
Insulation employed...........c.occocnviivniicneicnncncs : -
234 Connection of TNV circuits to other circuits N/A
Insulation employed..............cccvurnnvrmnimnnnerenenee : L
235 Test for operating voltages generated externally N/A
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
2 PROTECTION FROM HAZARDS Pass
2.1 Protection from electric shock and energy.hazards Pass
21.1 Protection in operator access areas Pass
2.1.141 Access to energized parts The operator has access to Pass
bare parts of SELV CIRCUITS.
The hazardous energized
parts cannot be bridged.
Test by iNsSpection................ooreeeieeeerecerere e : |All accessibie circuits are Pass
SELYV circuits.
Test with test finger (Figure 2A) ... . | The test finger was unable to Pass
contact bare hazardous parts,
basic insulation, or ELV
circuits.
Test with test pin (Figure 2B)..............ccoovcovuvnnecn. : | The test pin was unable to Pass
contact bare hazardous parts.
Test with test probe (Figure 2C)...........cooveeecueeenene : |No TNV circuits. N/A
211.2 Battery compartments N/A
2113 Access to ELV wiring N/A
Working voltage (Vpeak or Vrns); minimum -
distance through insulation (mm) ..........cocccovvueeee. :
21.1.4 Access {o hazardous voltage circuit wiring Only SELV internal wiring N/A
accessible to the user.
2115 Energy hazards ...........c.c.oveeeeieereeec v, : |[No accessible parts at Pass
hazardous energy can be
bridged.
2116 Manuat controls No shafts or knobs, etc. at N/A
ELV, TNV or hazardous
voltage.
2117 Discharge of capacitors in equipment Evaluated as part of power N/A
supply.
Measured voltage (V); time-constant (s) ............... : -
2118 Energy hazards - d.c. mains supply N/A
a) Capacitor connected to the d.c. mains supply .. : N/A
b) Internal battery connected to the mains supply : N/A
2119 Audio amplifiers : N/A
212 Protection in service access areas N/A
213 Protection in restricted access locations N/A

TRF No. IEC60950_1F
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
24 Limited current circuits N/A
241 General requirements N/A
242 Limit values N/A
Frequency (Hz) .........ccvcernimeercniennn, .
Measured current (mA) : b
Measured voltage (V) ....ccccoeeervrvnereeieeriiinis : -
Measured circuit capacitance (nF or F)............... : s
243 Connection of limited current circuits to other N/A
circuits
25 Limited power sources Pass
a) inherently limited output Except for Power Leve! Output Pass
Pins, other pins of VGA ports,
HDMI, DP ports and USB ports
are data ports only and are
identified by schematic review
as being supplied their signals
by IC drivers, and thus are
inherently LPS.
Pins of LAN port, COM1 port,
F_PANEL Header, Line-In port
and Line-Out port are data
ports only and are identified by
schematic review as being
supplied their signals by
IC/PTC drivers, and thus are
inherently LPS.
For certified graphics cards,
see table 1.5.1 for details.
b) Impedance limited output All USB ports and PS/2 ports Pass
on mainboard, are limited by
PTC devices.
For PTCs, see table 1.5.1 for
details.
) Regulating network limited output under normal |For I/O board (USB 3.1 type C) Pass
operating and single fauit condition card, UL2367 certified IC used.
Use of integrated circuit (IC) current limiters.... See table 1.5.1 for details. Pl
d) Overcurrent protective device limited output N/A

Max. output voltage (V), max. output current (A),

max. apparent power (VA)........oocovcrncenninenns :

See table 2.5 for details.

Current rating of overcurrent protective device (A):

TRF No. {EC60950_1F
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IEC 60950-1
Clause Requirement + Test Result - Remark Verdict
28 Provisions for earthing and bonding Pass
2.6.1 Protective earthing Accessible conductive parts - Pass
are earthed.
26.2 Functional earthing Pass
Use of symbol for functional earthing .................... : N/A
263 Protective earthing and protective bonding Pass
conductors
26.3.1 General Pass
26.3.2 Size of protective earthing conductors Pass
Rated current (A), cross-sectionat area (mm?), For North America, protective -
AWG Lo eceene . earthing conductor for flexible
cord sized in accordance with
NEC/CEC.
2633 Size of protective bonding conductors Evaluated as part of power N/A
supply.
Rated current (A), cross-sectional area (mm?), =
AWG ...ttt
Protective current rating (A), cross-sectional area -
(Mm?), AWG........ccnreirreine
2634 Resistance of earthing conductors and their Evaluated as part of power Pass
terminations; resistance (ohm), voltage drop (V), supply.
test current (A), duration (Min) ..........ccocevnvivnnnenne :
2635 Colour of iINSUIAtIoN ........c.ovvviiviiiniire s : N/A
264 Terminals Appliance inlet used. Pass
2641 General Pass
2642 Protective earthing and bonding terminais Pass
Rated current (A), type, nominal thread diameter  |Evaluated as part of power -
(mmj .. oo a et ... |supply.
2643 Separation of the protective earthing conductor N/A
from protective bonding conductors
265 Integrity of protective earthing Evaluated as part of power Pass
supply.
2651 Interconnection of equipment N/A
26.5.2 Components in protective earthing conductors and |Evaluated as part of power N/A
protective bonding conductors supply.
2653 Disconnection of protective earth Disconnection of the protective Pass

earth at one assembly
removes connection of
HAZARDOUS VOLTAGES
from the other assemblies at

TRF No. IEC60950_1F
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IEC 60950-1 IEC 60950-1
Clause Requirement + Test Result - Remark Verdict Clause Requirement + Test Result - Remark Verdict
the same time. 2.9 Electrical insulation Pass
2654 Parts that can be removed by an operator An appliance coupler used. Pass . 291 Properties of insulating materials Natur_ai'rubber. materials Pass
26.55 Parts removed during servicing Evaluated as part of power N/A ﬁsg:zlsnclggigﬁztséﬁi:;n;e not
supply. used as insulation.

26.5.6 Corrosion resistance N/A 292 Humidity conditioning Evaluated as part of power N/A
2657 Screws for protective bonding N/A supply.
2658 Reliance on telecommunication network or cable N/A Relative humidity (%), temperature (°C)................ : -

distribution system 293 Grade of insutation Functional insulation is used in |  Pass

the system evaluation; for
27 Overcurrent and earth fault protection in primary circuits N/A Basic, Supplementary, or
2741 Basic requirements E::'Llllated as part of power N/A sfairl‘ggzdaisn?::tgnpifer
Y supply certification.

:rr::tt;u":t‘iiz?]s when protection relies on building NIA 294 Separation from hazardous voltages Pass
272 Faults not covered in 5.3.7 N/A Method(s) used..........coovvriciivciiiiie e : |Method 1 and Method 2 LR
273 Short-circuit backup protection N/A
274 Number and location of protective devices ........... : N/A
275 Protection by several devices N/A
2786 Waming to service personnet............c.ccconevvecrenee : N/A
2.8 Safety interlocks N/A
2.8.1 General principles N/A
282 Protection requirements N/A
283 Inadvertent reactivation N/A
284 Fail-safe operation N/A

Protection against extreme hazard N/A
285 Moving parts N/A
286 Overriding N/A
287 Switches, relays and their related circuits N/A
28.7.1 Separation distances for contact gaps and their N/A

related circuits (MM) ...c.oovevveieniicieenae :
2872 Overload test N/A
2873 Endurance test N/A
2874 Electric strength test N/A
288 Mechanical actuators N/A
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IEC 60950-1 IEC 60950-1
Clause Requirement + Test Result - Remark Verdict Clause Requirement + Test Result - Remark Verdict
2.10 Clearances, creepage distances and distances through insulation N/A 2.10.4.1 General N/A
2.10.1 General Evaluated as part of power NA . 2.10.4.2 Material group and comparative tracking index B N/A
supply. CTl tests = -
210141 FrEQUENCY .....cve ittt evnves e renenan : N/A 21045 Minimum creepage distances N/A
2.10.1.2 Pollution degrees ..........ooveeercvnenveeeeceeceeeene : N/A 2105 Solid insulation N/A
2.10.1.3  |Reduced values for functional insulation N/A 2.10.5.1 General N/A
2.10.1.4  |Intervening unconnected conductive parts N/A 21052 |Distances through insutation N/A
21015 Insulation with varying dimensions N/A 21053 Insulating compound as sofid insulation N/A
2.10.1.6 | Special separation requirements N/A 21054 |Semiconductor devices N/A
2.101.7 Insulation in circuits generating starting puises N/A 21055 Cemented joints N/A
210.2 Determination of working voltage N/A 210.5.6 Thin sheet material - General N/A
21021 |General N/A 21057 |Separable thin sheet material N/A
2.10.2.2 RMS working voltage N/A Number of layers (pcs) - SR
21023  |Peak working voltage NiA 21058 |Non-separable thin sheet material N/A
2103 |Clearances E::;l::ted as part of power NIA 21059  |Thin sheet material - standard test procedure N/A
21031 General NA ElécUic strength fest ............. e : -
21032 Mains transient voltages NA 2.10.5.10 |Thin s-heet material - altemative test procedure : N/A
@) AC Mains SUPPIY ....oevvereeeeeeecee e : N/A Electn(.: str.ength test. : N~/A
b) Earthed d.c. mains supplies .......c.ccceveerevvennne : N/A 210511 IH?UIétlon in wound components VA
) Unearthed d.c. mains supplies .. NA 2.10.5.12  |Wire fn wound components e
d) Battery operation N/A Workln.g 'voltag?
21033 |Clearances in primary circuits NA a) Bas!c insulation not unde.r stress e N/A
2.10.34 Ciearances in secondary circuits N/A b) Basic, .suppler.nentary, reinforced insulation. :;2
210.35 Clearances in circuits having starting pulses N/A 9 Confpllafme with A.nm'ex Yo : NA
2.10.36 Transients from a.c. mains supply.. el N/A Zx’;l:' Lr:tivgezozgcat:;s&i wound component; R
21037 Transients from d.c. mains supply.. : N/A 2.10.5.13 |Wire with solvent-based enamel in wound N/A
2.10.3.8 Transients from telecommunication networks and N/A components
cable distribution systems .... st Electric strength test . ~
2.10.3.9 Measurement of transient voltage levels N/A Routine test N/A
a) Transients from a mains supply NiA 2.10514 | Additional insulation in wound components NA
For an a.c. Mmains Supply ......cccoveevierioneeeeacenens : N/A Working voitage....... . N/A
For a d.c. MaiNs SUPPHY ....c.covrrevconsssess s : NA - Basic insulation not under stress ... : N/A
b) Transients from a telecommunication network N/A _ Supplementary, reinforced insulation.............. . N/A
2104 Creepage distances Evaluated as part of power N/A 2106 Construction of printed boards N/A
supply. S

TRF No. IEC60950_1F This report issued under the responsibility of UL TRF No. IEC60950_1F This report issued under the responsibility of UL
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Clause Requirement + Test Result - Remark Verdict Clause Requirement + Test Result - Remark Verdict
2.10.6.1 Uncoated printed boards N/A 3 WIRING, CONNECTIONS AND SUPPLY Pass
2.10.6.2 . |Coated printed boards N/A . 3.1 General : Pass
2.106.3 Insulation between conductors on the same inner N/A 311 Current rating and overcurrent protection Evaluated as part of power N/A

surface of a printed board supply.
2.10.6.4 {nsulation between conductors on different layers N/A 3.1.2 Protection against mechanical damage The wires are routed away Pass

of a printed board from sharp edges and parts

Distance through insulation NIA which could damage

Number of insulation Iaye-rs (;-)cs) N/A 313 Securing of internal wiring Pass
2.10.7 Component extem‘:al terminations N/A 314 Insulation of conductors N/A
2.10.8 I::::oonne ﬁ:)sated printed boards and coated N/A 315 Beads and ceramic insulators NIA
2.10.8.1 Sample preparation and preliminary inspection N/A 316 Screws for electrical contact pressure Pass
2.10.8.2 Thermal conditioning N/A 3.17 Insulating materials in electrical connections N/A
21083 Electric strength test NIA 318 Self-tapping and spaced thread screws N/A
2.10.8.4 Abrasion resistance test N/A 3.1.9 Termination of conductors :gci?;lguctors are reliable Pass
2.10.9 Thermal cycling N/A O N et - A
2.10.10 Test for Pollution Degree 1 environment and N/A - —

insulating compound 3.1.10 Steeving on wiring N/A
2.10.11 Tests for semiconductor devices and cemented N/A

joints
21012 Enclosed and sealed parts N/A
TRF No. IEC60950_1F This report issued under the responsibility of UL TRF No. IEC6095G_1F This report issued under the responsibility of UL /\
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3.3 Wiring terminals for connection of external conductors N/A
3.31 Wiring terminals N/A
332 Connection of non-detachable power supply cords N/A
3.33 Screw terminals N/A
3.34 Conductor sizes to be connected N/A
Rated current (A), cord/cable type, cross-sectional =
AreA (MM?) ettt aees :
335 Wiring terminal sizes N/A
Rated current (A), type and nominal thread -
diameter (mm)
3.36 Wiring terminals design N/A
337 Grouping of wiring terminals N/A
3.38 Stranded wire N/A
34 Disconnection from the mains supply Pass
341 General requirement The appliance inlet is Pass
considered to be the
disconnect device.
342 Disconnect devices The equipment is provided Pass
with an appliance coupler.
343 Permanently connected equipment N/A
344 Parts which remain energized N/A
345 Switches in flexible cords N/A
346 Number of poles - single-phase and d.c. equipment | Disconnect device disconnects Pass
both poles simultaneously.
347 Number of poles - three-phase equipment N/A
348 Switches as disconnect devices N/A
3.49 Plugs as disconnect devices N/A
3.4.10 Interconnected equipment No interconnection of Pass
hazardous voltages.
3.4.11 Multiple power sources One power source only. N/A
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3.2 Connection to mains supply Pass
3.2.14 Means of connectioii The unit is provided with an Pass
appliance inlet.
3.2141 Connection to an a.c. mains supply Pass
3212 Connection to a d.c. mains supply N/A
3.2.2 Muitiple supply connections N/A
323 Permanently connected equipment N/A
Number of conductors, diameter of cable and -
conduits (MM)........cocoievvnionirenieimenrieecerre e :
324 Appliance inlets The appliance inlet complies Pass
with IEC 60320.
3.2.5 Power supply cords Power supply cord suitable for Pass
application and subject to
country's national code and
regulations to be provided by
the manufacturer.
3.2.51 AC power supply cords Pass
YD e eeveirreerresisesess st st eenan : [Type SVT or SJT or SPT-2 or |77
NISPT-2 :
Rated current (A), cross-sectional area (mm?), 15-9A, 14 AWG -
AWG L.t : 3
3.252 DC power supply cords N/A
3.26 Cord anchorages and strain relief N/A
Mass of equipment (kg), pull (N} ......ccovvrerrnrennce. : -
Longitudinal displacement (mm) .........cccooeeenenee. : e
3.27 Protection against mechanical damage No parts under this unit likely N/A
to damage the power supply
cord.
3.28 Cord guards The equipment does not use a N/A
non detachable power supply
cord.
Diameter of minor dimension D (mm); test mass (g) o
Radius of curvature of cord (mm)... e
3.29 Supply wiring space N/A

TRF No. IEC60950_1F

This report issued under the responsibility of UL
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35 Interconnection of equipment Pass
3.5.1 General requirements Pass
352 Types of interconnection Circuits ..............cccoucvenne . |Interconnection circuits are Pass
SELV CIRCUITS.
353 ELV circuits as interconnection circuits N/A
3.54 Data ports for additional equipment The SELV circuit of data ports Pass
is supplied by a limited power
source that complies with 2.5.
4 PHYSICAL REQUIREMENTS Pass
4.1 Stability Pass
Angle of 10° This unit is of a stable Pass
mechanical construction and
does not overbalance when
tilted to an angle of 10 degrees
from its nommai upright
position.
TeStforce (N)....ccoovevecnneerinenirenenesrercnasinnnnens : {Not floor-standing. N/A

TRF No. IEC60950_1F

This report issued under the responsibility of UL
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4.2 Mechanical strength Pass
421 General The SUPPLEMENTARY and Pass
REINFORCED INSULATION
was subjected to the electric
strength test. No breakdown
was recorded.
Rack-mounted equipment N/A
422 Steady force test, 10 N N/A
423 Steady force test, 30 N N/A
4.24 Steady force test, 250 N No hazards as a result of the Pass
250 N test.
425 Impact test No hazard as result from Pass
impact test on metal
enclosure.
Fall test Pass
Swing test N/A
426 Drop test; height (mm) N/A
427 Stress refief test N/A
428 Cathode ray tubes N/A
Picture tube separately certified ................ccocerne. : N/A
429 High pressure lamps N/A
4210 Wall or ceiling mounted equipment; force (N) ....... : N/A

TRF No. IEC60950_1F

This report issued under the responsibility of UL
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generate ionizing radiation or
contain flammable liquids or
gases.
4.3.13.1 General Certified CD/DVD ROM are Pass
provided.
43.13.2 tonizing radiation N/A
Measured radiation (PAKG) ......ccccovmemnrirciiinins : -
Measured high-voltage (kV) ... : -
Measured focus voltage (KV)........coeeericiiinninnnns : -
CRT MarKingS ....coveveerrerrereeieeerrs it : =
4.3.133 Effect of ultraviolet (UV) radiation on materials N/A
Part, property, retention after test, flammability N/A
classification ... :
4.3.13.4 Human exposure to ultraviolet (UV) radiation ....... : N/A
43.135 Lasers (including iaser diodes) and LEDs Class 1 CD/OVD ROM Pass
employed, see Table 1.5.1.
This product contains only
visible indicator LEDs (Class
1) operating in the range of
400 - 700 nm wavelength. No
IEC60825-1 evaluation was
deemed necessary. Additional
review may be required at the
discretion of the accepting
NCB.
4.3.13.5.1 |Lasers (including laser diodes) Pass
LaSer Class ......cccovvviviinimiminininese et : |Class 1 (1) e o
4.3.13.5.2 |Light emitting diodes (LEDs) Indication onty N/A
4.3.13.6 Other tyPes .....coovveircenecircricecenins N/A
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43 Design and construction Pass
431 Edges and corners All edges and corners are Pass
judged to be sufficiently well
rounded so as not to constitute
a hazard.
432 Handles and manual controls; force (N)................ : |Force applied to each handle: Pass
509.012N. The handle did
support the weight.
433 Adjustable controls Investigated during separate Pass
certification of power supply.
434 Securing of parts Electrical and mechanical Pass
connections can be expected
to withstand usual mechanical
stress. For the protection,
solder pins, cable ties and heat
shrunk tubing are used.
435 Connection by plugs and sockets {EC 60083 or IEC 60320 type Pass
connectors not used for SELV
circuits.
436 Direct plug-in equipment N/A
TOFGUE ..o vreereciareeeee s e s . N/A
Compliance with the relevant mains plug standard: N/A
437 Heating elements in earthed equipment N/A
438 Batteries UL recognized RTC battery Pass
used.
- Overcharging of a rechargeable battery N/A
- Unintentional charging of a non-rechargeable N/A
battery
- Reverse charging of a rechargeable battery Unintentional charging is Pass
prevented by one blocking
device and one current limiting
device.
- Excessive discharging rate for any battery N/A
439 Oil and grease N/A
4.3.10 Dust, powders, liquids and gases N/A
43.11 Containers for liquids or gases N/A
4.3.12 Flammable liquids.. N/A
Quantity of liquid (I).. N/A
Flash point (°C) N/A
43.13 Radiation The equipment does not Pass

TRF No. IEC60950_1F

This report issued under the responsibility of UL
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condition. If the fans are pulled
out after 2s, the moving fan
blades are classified as "a".
Use of symbot or Warning ...........ccoceveereeirnvivioenns . [CAUTION: Pass
Keep fingers and other parts of
your body away from
hazardous, moving parts. If
you suffer an injury, seek
medical care immediately.
4.5 Thermal requirements Pass
4.51 General Pass
452 Temperature tests (See appended table 4.5) Pass
Normal load condition per Annex L ...........cccvnene : |Operated in the most =
unfavorable way of operation :
given in the operating
instructions untit steady
conditions established. ;
453 Temperature limits for materials Pass
454 Touch temperature limits Pass
455 Resistance to abnormal heat.............oooeenie . N/A
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44 Protection against hazardous moving parts Pass
441 General Pass
442 Protection in operator access areas............ccocc.c... : |Hazardous moving parts of Pass
equipment are adequately
enclosed and guarded.
Household and home/office document/media N/A
shredders
443 Protection in restricted access locations ............... : N/A
444 Protection in service access areas Pass
445 Protection against moving fan blades Pass
4451 General Pass
Not considered to cause pain or injury. a)............. : |For CPU fans, the moving fan Pass
blades are classified as "a"
under operation condition, see
Enclosure 7-01 for details.
For front and rear system fans,
the moving fan blades are
classified as "a" if they are
pulled out after 2s, see
Enclosure 7-01 for details.
Is considered to cause pain, not injury. b).............. : N/A
Considered to cause injury. ) .....c.oocvvncimrenvnennes . |For front and rear system fans, Pass
the moving fan blades are
classified as "¢" under
operation condition, see
Enclosure 7-01 for details.
4452 Protection for users The front and rear system fans Pass
are guarded so that the
moving fan blades cannot be
contacted under operation
condition. if the fans are pulled
out after 2s, the moving fan
blades are classified as "a".
Use of symbol or warning.........ccceecceveeeerveecrianencns : |CAUTION: Pass
Keep fingers and other parts of
your body away from
hazardous, moving parts. If
you suffer an injury, seek
medical care immediately.
4453 Protection for service persons The front and rear system fans Pass

are guarded so that the
moving fan blades cannot be
contacted under operation

TRF No. [EC60950_1F
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80 PLUS Verification and Testing Report

TYPICAL EFFICIENCY (50% Load): - 1 92.82%

AVERAGE EFFICIENCY 1 - L S . 91.66%
80 PLUS COMPLIANT: YES

Ecos D # 4619 Input Current and Voltage Waveforms
Manufacturer Lenovo (United States) Inc. 200 15
Model Number {Lenovo)DPS-1400EB A 150 10
Serial Number NA 100
Year 2018 S 50 5z
Type CUSTOM © 0 : 0 =
Test Date 6/30/16 2 = 0003 0006 . g
2 100 4 3
-150 T1°
Rated Specifications Value Units 200 15
input Voltage 100-240 Volts
input Currénf o . : 15-9 __Amps Time {s)
. Input Frequency. . L 50/60 Hz —— Voltage Cument
Rated Output Power 1400 iWatts
Note: All measurements were taken with input voltage at 115 V nominal at 60 Hz, Input AC Current Waveform (ITHD = 6.54%, 50% Load)
lrus a o input DC Terminal Voltage (V})/ DC Load Current (A) Output | Efficienc
A PR [ too %) |Load (R)] oy 12V {cumulative of 12V1, 12VZ, etc.) [ #2v [ 3av [ 5V ] 5Vsb Wone g
140 | 098 | 9.38% . 10%  158.37 12.04/11.57 T00 o6 0D 5.14/0.29 140,74 88.87%
088 6.44% T 20% - 307.00 7 12.0823.19 "o o0 oo 5.14/0.57  282.30 91.95%
17100 'V 6.54% . 50% . 761.30 12.06/57.85 0/0 0/0 "0/0 514/1.43 © 70515 92.62%
1368 | 1.00: 7.52% . 100% @ 1566.70 | 12.09/115.49 [ ] 0/0 5.13/2.85 141113 | 90.07%
Input and Output Power Efficiency of the Power Supply
1800 100%
1600 90%
1400 BOY == = S e e e v e o o o
—. 1200 = %
£ Input Watts s 0%
% 1000 -
s g s
T o0 H
Iy ‘S 40%
5 800 E s
400 Qutput Watts 20%
200 10% [::TT
0 ] 0% S
20% 50% 100% 0% 25% 50% 75% 100% 125%
Loading (% of Rated Output Power) Loading (% of Rated Output Power)
PLUG LO AD These tests were conducted by a third party independent testing firm on behalf of the
> 80 PLUS Program. 80 PLUS is a certification program to promote highly-efficient powei
8 O I U‘[ ! O ;"\E S supplies (greater than 80% efficiency in the active mode) in technology applications.
I hitp://vwww.80plus.org/

PLUS
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i Pégina Inicial do Produto
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NVIDIA.

NVIDIA RTX A2000 | A2000 12GB

Design Compacto. Desempenho Inigualavel.

Acelere Seu Workflow

A NVIDIA RTX™ A2000 traz o poder da tecnologia NVIDIA RTX, ray tracing em tempo
real, computacao acelerada por Al e graficos de alto desempenho para mais
profissionais. Construido na arquitetura NVIDIA Ampere, a RTX A2000 pronio para
VR combina 26 nicleos RT de sequnda geracdo, 104 nicleos tensores de terceira
geracdo e 3.328 niicleos CUDA® de proxima geracdo e 6 ou 12 GB de membria
grafica GDDORS com cadigo de correcdo de erros {ECC] suporte para computacio
livre de erros. As GPUs RTX A2000 apresentam um formato PCle de dois slots e
baixo perfil com baixo consumo de energia que s¢ encaixa em uma ampla vanedade
de workstations de formato pequeno, e a RTX A2000 12 GB duplica a memdria para
modelos e conjuntos de dados ainda maiores. Projete malor, renderize mais rapido
e trabathe de forma mais inteligente do que nunca com as GPUs RTX A2000.

As GPUs profissionais NVIDIA RTX sdo certificadas com uma ampla variedade de
aplicacBes profissionais, testadas pelos principais fornecedores de software
independentes HSVs] e fabricantes de workstations, e apoiado por umna eguipe
global de especialistas em suporte. Obtenha a tranquitidade necessaria para se
concentrar no que importa corn a principal solucdo de computagdo visual para
negacios de missao critica.

Recursos

» PClExpress Gen 4 > NVIDIA RTX Expenence™

> gustra conecicres Min > Seftwars NYIDIA RTX Desktop
DisplayPort 1.4 com Manager
mecanismoe de travamento > Gy 2 HOCP 2.2

AV

» Suporie de decodific = NVIDIA Mosaic!

» DisplayPort com audie

s 81 Uma es;w-caﬂr_af Khrones p w-, o
Khronos guandy dispordvat. O st -:amcrmidaée 3mal pode
canfarmance

o wyew K 0. oru/

Especiicy

i

gy
o
«}

Meméria da GPU
NYIDIARTX A2000
NVIDA RTX A?OOO 1268

tmerfacp de memaria

Largura de ba*‘sda da memoria

Codaga de correcie dc erros !ECC]

5 GBGDDRS
12GB GDDRé

f 192-bit

288 GB/s

Sim

Nucleos CUDA baseados na
arquiteturs NVIDIA Ampere

Nicleos Tensor de terce?ra
geragao da NVIDIA

Nicleos RT NVIDIA de

segund:. geracao

Desempenho de preosao ¢Rica

Desempenho do nlcleo RT

Desempenho Tensor

tnterface de sistema

13328

184

26

8,0 TFLOPS?
15,6 TFLOPS?

63.9 TFLQPS3
PCi Express 4 G x16

Consumo de energiz

Poténcia total da ptaca: 70W

Solucds térmica

Formato

Canerteres para visor
Maximo de visoras

simultdneos

Mecanismos de codificagao/

decedfﬂcagéo

Prontopara VR

APls de graficos

APls de computacdo

Atlva

12 7" Hx 6.6” L slotduplo

LxmDP 1.4a

com mecanisms de travaments

4x 4096 x 2160 @ 120 Hz,

4x 5120 2880 @ 40 Hz
2x7480x 4320 @ 40 Hz

1x codificador, 1x decodificador
{+ decodificador AV1]

Sim

Dgrectx 12.07,

Shader Model 5.17¢,
OpenGLé 485, Vulkan 1.25

CUDA, DcrectCompu(e
OpenCL™
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NVIDIA.

NVIDIA RTX A4500

Powerful Performance for Professionals.

The NVIDIA RTX™ A4500 combines high performance, enterprise reliability,
and the latest RTX technology to help you achieve your best work in real-

time. Built on the NVIDIA Ampere architecture, the RTX A4500 combines 56
second-generation RT Cores, 224 third-generation Tensor Cores, and 7,168
CUDA® cores with 20GB of graphics memory to supercharge rendering, Al

graphics, and compute tasks. Connect two RTX A4500s with NVIDIA NVLink!

to scale memory and performance with multi-GPU configurations?, allowing
professionals to work with memory intensive tasks such as large models,
ultra-high resolution rendering, and complex compute workloads.

NVIDIA RTX professional graphics cards are certified with a broad range of
professional applications, tested by leading independent software vendors
{ISVs} and workstation manufacturers, and backed by a global team of
support specialists, Get the peace of mind needed to focus on what matters
with the premier visual computing solution for mission-critical business,

Features

PCl Express Gen 4 > NVIDIA Quadro® Sync II°
compatibility

» NVIDIA RTX Experience™

NVIDIA RTX Desktop Manager

iy

Four DisplayPort 1.4a connectors
» AV1 decode support

» DisplayPort with audio

» 3D stereo support with stereo software
connector > NVIDIA RTX 10 support
> NVIDIA GPUDirect® for Video » HDCP 2.2 support
support » NVIDIA Mosaic* technology

NVIDIA NVLink Technology

GPU memcery

Mamory interface
Memory bandwidth
Error-correcting code
{ECC)

| 206B GDDRS

320-bit
6406B/s

Yes

NVIDIA Ampere
architecture-based CUDA
Cores

7,168

NVIDIA third-generation
Tensor Cores

NVIDIA second-generation

RTC

S

Single-precision
performance

RT Core performance

224
56

23.7 TFLOPS?®

Tensor performance

189.2 TFLOPS®

NVIDIA NVLink

Low profile bridges
connecttwo NVIDIARTX

A4500 GPUs'

NVIDIA NVLink bandwidth

112.5 6B/s {bidirectionall

System interface

PCle 4.0x14

Power consumption

Total board power: 200 W

Thermal solution

Active

Form factor

4.4"Hx10.5"L,
dual stot, full height

Display connectors

4x DisplayPort 1.4

Max simultaneous displays

4x 40396 x 2160 @ 120 Hz,
4% 5120 x 2880 @ 60 Hz,
2x 7680 x 4320 @ 60 Hz

Power connector

- 1x 8-pin PCle

Encode/decode engines

: Ixencode, 1x decode
¢ [+AV1 decode}

VR ready
Graphics APls

Yes

DirectX 12 Uttimate,
Shader Model 6.6,
OpenGL 4.67, Vulkan 1.37

Compute APls

CUDA 11.6, DirectCompute,
OpenCL 3.0
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Sao Paulo, 09 de Outubro de 2023.

A
E.R. SOLUCOES INFORMATICA LTDA

A LENOVO TECNOLOGIA (BRASIL) LTDA. ("Lenovo”), pessoa juridica de direito privado, inscrita no
CNPJ1/MF sob o n® 07.275.920/0001-61, com escritorio administrativo estabelecido na Rua Werner Von
Siemens, 111 — Prédio 11 / Torre A — 39 e 40 andar— Bairro da Lapa — S&o Paulo / SP - CEP 05069~
900, DECLARA que a empresa E.R. SOLUCOES INFORMATICA LTDA, inscrita no CNPJ/MF sob o n©
05.778.325/0001-13, sediada na AV. SENADOR CESAR VERGUEIRO, 1069 - RIBEIRAO PRETO
- 8P, estd cadastrada nos sistemas internos da Lenovo como revenda autorizada, estando apta a
comercializar os produtos de fabricagdo Lenovo abaixo discriminados:

o > ik S i g A
ThinkStation P920 5WS0T36199 - Garantia de
Tower 0BDCTO 36 meses on site

A Lenovo declara ainda que os produtos acima citados:

o Componentes do produto sdo novos (sem uso, reforma ou recondicionamento) e produtos
pertencentes a Linha Corporativa

Os produtos estardo continuados pelo os préximos 90 dias.

BIOS Com direitos copyright e em conformidade com a norma NIST 800-147 ou ISO/IE19678
Placa mae fabricada para uso exclusivo

CPU, teclado, mouse e monitor possuem mesmo padréo de cor e sdo de fabricacdo Lenovo.
Teclado no padrdo ABNT-2 Portugués,

Os equipamento serdo entregues devidamente acondicionados em embalagens indivuais
adequadas, que utilizam materiais reciclaveis.

Todo equipamento serd integrado em fabrica.

s Os produtos estdo em linha de produgdo sem previsdo de encerramento antes de 90 dias.

Para acesso a certificagbes e quaisquiser outras informacges sobre os produtos acima listados, podem
ser consultadas no site: https://psref.lenovo.com.

Para acesso a Drivers, atualizagbes, Software, Diagndsticos, Catédlogos, Manuais e Guia de Instalacdo,
podem ser consultados no site: https://pcsupport.lenovo.com/br/pt

Os drivers, atualizagdes e suporte dos produtos Lenovo estdo disponiveis para download, e busca das
autorizadas técnicas Lenovo mais préxima no site:
https://pcsupport.lenovo.com/br/en/partneriocator#providerProductName

A Lenovo dispde de telefone gratuito 0800-701-4815 (ligagGes fora da cidade de S&o Paulo) e 11 3889-
8986 (ligagdes da cidade de S&o Paulo) para abertura de chamados técnicos em Lingua Portuguesa e
service desk.

A presente declaragdo foi emitida por solicitagio da E.R. SOLUCOES INFORMATICA LTDA para
atendimento ao Edital 25/2023, promovido pela CAMARA MUNICIPAL DE SOROCABA.

Atenciosamente,

Valter dvtea wan. Moo, [

ValteP AFPEsD/eE. TV NEBPEGE™ g
LENOVO TECNOLOGIA (BRASIL) LTDA.







IBM BRASIL - Industria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Rio de Janeiro/RJ

CEP 22290-240 Tel.: {21) 2132-5252 Fax: (21) 2132-5082

internet: www.ibm.com.br CNPJ: 33,372.251/0001-56

DECLARACAO

A IBM Brasil - Induistria, Maquinas e Servigos Lida., inscrita no CNPJ °33.372.251/0001-56, por intermédio do seu representante
legal abaixo assinado, declara para os devidos fins, que presta servigos de suporte tecnico para a Lenovo Tecnologia (Brasil)
Ltda, incluindo servigos de instalagdo e reparos para toda a sua linha de produtos Think (Servidores, Workstation, Desktops,
Notebooks e Tablets) em todo o territério nacional, de acordo com o contrato Master Agreement for Services & MA-14-000138
(the "Master Agreement") e os contratos: SERVICES AGREEMENT SOW & SA-4951600326 (the "CC&FS SOW") e o contrato
SERVICES AGREEMENT SOW SA-4951600327 the "Parts SOW”) firmados entre ambas as partes.

Informamos ainda gue possuimos centros de apoio reparos para assegurar atendimento local, na modalidade Ceniro de
Atendimento Técnico do Préprio Fabricante, através de nossas filiais assim distribuidas:

REGIONAL

SEDE TECNICA

ENDERECO

CIDADE

UF

TELEFONE

GERENTE REGIONAL

E-MAIL

BARRA DA TIJUCA

BARRA DA TIUCA

Av Ministro
Ivan Lins,
300-2°
andar -
Barra da
Tijuca

BARRA DA TIJUCA

RJ

2199747
2476

PAULO JORGE GASPAR

pigasppx@br.ibm.c
om

BARRA DA TIJUCA

CAMPOS DOS
GOYTACASES

Avenida
Boulevard
Francisco de
Paula
Cameiro, 28
- 2° Andar -
Centro

CAMPOS DOS
GOYTACASES

RJ

2199747
2476

PAULO JORGE GASPAR

pigasppx@br.ibm.c
om

BARRA DA TIJUCA

CABO FRIO

Rua Lecy
Gomes da
Costa, 127 -
Sao
Cristovao

CABO FRIO

RJ

2199747
2476

PAULO JORGE GASPAR

pjgasppx@br.ibm.c
om

1IBM BRASH. - indistria, Maquinas e Servigos Ltda.

Av.Pasteur, 13B8/146 -Rio de Janeiro/RJ

CEP 222380-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082

internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Avenida
Sampaio .
BAURU MARILIA Vidal, 659 - MARILIA sp | 138136 MARCO ANTONIO marcanti@br.ibm.c
o 0984 om
1° andar -
Centro
Praga Melio
Peixoto, 18 - 14 98136 marcant1@br.ibm.c
BAURU OURINHOS oo os|  ourNHos sP | Meas MARCO ANTONIO e
nto - Centro
Rua
Ezequiel .
BAURU BAURU Ramos, 3-33 BAURU sp | 1498136 MARCO ANTONIO marcant1@br.ibm.c
Y 0984 orm
- 2° andar -
Centro
Rua
Marechal
BAURU ARACATUBA Deodoro.B4 | aracaTuBA | sp | 149816 MARCO ANTONIO marcant1 @br.jom.c
Estacioname
nto - Centro
Rua Séo
Paule, 1995 :
BAURU FERNANDOPOLIS : FERNANDOPOLIS | sp | 1458136 MARCO ANTONIO marcant! @br.ibm.c
Estacioname om
nto - Centro
Rua Tenente
BAURU PRESIDENTE ooy | PRESDENTE | o | 1498136 MARCGO ANTONIO marcant1@br.ibm.c
PRUDENTE . PRUDENTE 0984 om
Subsolo -
Centro
Avenida
Tamoios, .
BAURU TUPA 686-1° TUPA sP 140?3881136 MARCO ANTONIO marcant! @br.ibm.c
andar - om

Centro







IBM BRASIL - inddstria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Rio de Janeiro/RJ

CEP 22290-240 Te!.: (21) 2132-5252 Fax: (21) 2132-5082

Internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Quadra 1 - .
BELEM MARABA Casa 1- MARABA pa | 8838218 FABIO REGIS fabregm@br.ibm.co
3781 m
Folha 31
o fabregm@br.ib
Magalhaes PRESIDENTE 85 98219 abregm@br.ibm.co
BELEM PRESIDENTE DUTRA | jiagahacs e ma | 85382 FABIO REGIS A
88, Centro.
Rua Piaui, 85 98219 fabregm@br.ibm.co
BELEM IMPERATRIZ Rua e, IMPERATRIZ ma | 80282 FABIO REGIS !
Tv. Padre
Eutiquio,
1379 -
Batista "
BELEM BELEM Campos, BELEM pa | 8598219 FABIO REGIS fabregm@br.ibm.co
) 3781 m
Belém - PA,
entrada pelo
estacioname
nto 2 Andar
Avenida ;
BELEM REDENCAO Brasil, 525 - REDENCAO PA | 8525219 FABIO REGIS fabregm@br.ibm.co
Ceniro
Rua do
Comércio, 8598219 fabregm@br.ibm.co
BELEM SANTA INES ooméreio | SANTAINES ma | 89232 FABIO REGIS e
- Centro
Rua Candido .
BELEM MAGAPA s MACAPA Ap | P25RZS FABIO REGIS fabregm@br.ibm.co
Centro
Avenida
Magalhdes .
BELEM SAO LUIS de Almeida, SAO LUIS Ma | 8838219 FABIO REGIS fabregm@br.om.co
3781 m
300/ 334
Centro

iBM BRASIL - industria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Ric de Janeiro/RJ

CEP 22280-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082

internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

BELO HORIZONTE

DIVINOPOLIS

Avenida 1°
de Junho,
333 - Centro

DIVINOPOLIS

MG

3199897
3254

GUSTAVO CAIXETA

geaixepx@br.ibm.c
om

BELO HORIZONTE

BELO HORIZONTE

Via
Expressa de
Contagem ,
3115 Galpao
4 - Médulo

D-
Contagem -

BELO HORIZONTE

MG

3199897
3254

GUSTAVO CAIXETA

geaixepx@br.ibm.c
om

BRASILIA

PORANGATU

Rua Adelino
Américo
Azevedo,

158 - Centro

PORANGATU

GO

6199911
6068

MARCELLO BRAGA MATTOS

marcbrag@br.ibm.c
om

BRASILIA

GOIANIA

Avenida
Goias, 414 -
3° andar -
Centro
{caixa postal
23219/ CEP
74660-870)

GOIANIA

GO

6199911
6068

MARCELLO BRAGA MATTOS

marcbrag@br.ibm.c
om

BRASILIA

BRASILIA

SCN QD.02
BLOCOB
ED.
CENTRO
EMPRESAR
IAL VARIG -
SALA 1201 -
ASA NORTE

BRASILIA

DF

6199911
6068

MARCELLO BRAGA MATTOS

marcbrag@br.ibm.c
om

BRASILIA

GURUPI

Avenida
Goias, 1934
- 1% andar -

Centro

GURUP!

TO

92 98125
1118

MARCELLO BRAGA MATTOS

marcbrag@br.ibm.c
om
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BRASILIA

PALMAS

Avenida JK
ACNE 1 -
conjunto 1 -
lotes 1,2, 3
e4

PALMAS

TO

92 88125
1118

MARCELLO BRAGA MATTOS

marcbrag@br.ibm.c
om

BRASILIA

URUACU

Avenida
Tocantins,
1818 -
Térreo -
Centro

URUACU

GO

6190911
6068

MARCELLO BRAGA MATTOS

marcbrag@br.ibm.c
om

CAMPINAS

CAMPINAS

Avenida Dr,
Moraes
Sales, 668 -
3° andar —
Bloco B -
Centro

CAMPINAS

SP

19 98187
1385

AUGUSTO JOSE LEONESSA

augustoj@br.ibm.c
om

CAMPINAS

MOGI DAS CRUZES

Avenida
Francisco
Ferreira
Lopes, 2737
- Bras Cubas

MOGI DAS CRUZES

SP

18 98187
1385

AUGUSTO JOSE LEONESSA

augustoj@br.ibm.c
om

CAMPO LIMPO

CAMPO LIMPO

Estrada do
Campo
Limpo, 4.519
-1° Andar -
Campo
Limpo

CAMPO LIMPO

SP

11 94443
3941

RUDY

rudypx@br.ibm.co
m

CUIABA

JUINA

Av. Mato
Grosso, s/n -
Centro

JUINA

MT

65 98131
0002

TAIRAN GUISTAVO B. GUBERT

taigugu@br.ibm.co
m

CUIABA

BARRA DO GARCAS

Avenida XV
de
Novembro,
772-1°
andar - Porto

BARRA DO GARCAS

MT

6598131
0002

TAIRAN GUISTAVO B. GUBERT

taigugu@br.ibm.co
m

IBM BRASIL - indistria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Rio de Janeiro/Rd

CEP 22290-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082
internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Avenida XV
de 65 98131 i i
CUIABA CUIABA Novernibro, CUIABA MT | ooz | | TARAN GUISTAVO B, GUBERT | @igugu@br.ibm.co
772-1°
andar - Porto
Rua
CUIABA CAMPO GRANDE | ,Tndade, | cavpo granpe | s | BB98131 | raran GUISTAVO B. GUBERT | 18i8Ugu@bribm.co
461, Jardim 0002 m
Paulista
Rua Cel. 65 98131 ] ]
CUIABA CACERES José Dulce, CACERES MT TAIRAN GUISTAVO 8. GUBERT | 131ugu@br.ibm.co
0002 m
183 - Centro
Rua
Delamare, . .
CUIABA CORUMBA 1067 - 10 CORUMBA Ms 550%%1231 TAIRAN GUISTAVO B. GUBERT ta‘g”g“@nf”-'bmc"
andar -
Ceniro
Rua Filinto
CUIABA COXIM Mler, 885 - cOXIM ms | B3%8131 | TARAN GUISTAVO B. GUBERT | i9ugU@bribm.co
érreo - 0002 m
Centro
Rua
Generoso . ;
CUIABA PARANAIBA Ponce, 1653 |  PARANAIBA | Ms | 5298187 | taARan GuISTAVO B. GUBERT | taigugu@br.ibm.co
- Térreo - 0002 m
Centro
Rua
CUIABA DOURADOS Joaquim DOURADOS | Ms | B8 98131 | TARAN GUISTAVO B. GUBERT | teigugu@bribm.co
eixeira 0002 m
Alves, 1750
Rua
Rozulino 6190911 X i
CUIABA RIO VERDE Ferreira RIO VERDE GO TAIRAN GUISTAVO B, GUBERT | 18igugu@bribm.co
Guimaraes, 6068 m

581-1°
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andar -
Centro

CUIABA

RONDONOPOLIS

Avenida
Cuiabd, 857
- Centro

RONDONOPOLIS

MT

6598131
0002

TAIRAN GUISTAVO B. GUBERT

taigugu@br.ibm.co
m

CUIABA

SINOP

Avenida
Govemador
Julio
Campos,
731 - Centro

SINOP

MT

6598131
0002

TAIRAN GUISTAVO B. GUBERT

taigugu@br.ibm.co
m

CURITIBA

PONTA GROSSA

Praga Bardo
de
Guarauna,
131-
Fundos -
Centro
{entrada
pelo
estacioname
nto)

PONTA GROSSA

PR

4199178
8712

VALMIR

vfariapx@br.ibom.co
m

CURITIBA

MARINGA

Avenida
Getlio
Vargas, 147
- Fundos - 1°
andar -
Centro
(entrada
pelo
estacioname
nto)

MARINGA

PR

4199178
8712

VALMIR

vfariapx@br.ibm.co
m

CURITIBA

CURITIBA

Rua Bom
Jesus de
Iguape,

CURITIBA

PR

4199178
8712

VALMIR

vfariapx@br.ibm.co
m

IBM BRASIL - industria, Maquinas e Servigos Lida.

Av.Pasteur, 138/146 -Rio de Janeiro/RJ
CEP 22290-240 Te!.: (21) 2132-5252 Fax: (21) 2132-5082
internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

6230,
Boqueirao

CURITIBA

LONDRINA

Rua Minas
Gerais, 337
(esquina
com rua Sta
Catarina) -
Fundos -
Centro
(entrada
pelo
estacioname
nto)

LONDRINA

PR

4199178
8712

VALMIR

viariapx@br.ibm.co
m

CURITIBA

UMUARAMA

Praga
Santos
Dumont

UMUARAMA

PR

65 98131
0002

VALMIR

viariapx@br.ibm.co
m

FEIRA DE SANTANA

FEIRA DE SANTANA

Av. Senhor
dos Passos,
1094 -
Centro

FEIRA DE SANTANA

BA

71 99609
0061

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

PAULO AFONSO

Avenida
Getdlio
Vargas, 40 -
1° andar -
Centro

PAULO AFONSO

BA

71 99609
0061

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

ARACAJU

Rua Santa
Catarina,
311-20.
andar -
Siqueira
Campos

ARACAJU

SE

71 99609
0061

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

IBOTIRAMA

Avenida Ex-

combatente,

8/N, sala 01
- Centro

IBOTIRAMA

BA

7199928-
3402

GILBERTO MAIA

maiapx@br.ibm.co
m
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FEIRA DE SANTANA

PAULO AFONSO

Avenida
Getlio
Vargas, 40 -
1° andar -
Centro

PAULO AFONSO

BA

7199928-
3402

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

FEIRA DE SANTANA

Avenida Sr.
dos Passos,
1094 -
Centro

FEIRA DE SANTANA

BA

719 9928-
3402

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

JUAZEIRO

Rua Aprigio
Duarte, 09 -
Centro

JUAZEIRO

BA

71 9 9928-
3402

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

IRECE

Rua Aurélio
José
Marques,
110-1°
andar -
Centro

IRECE

BA

7199928-
3402

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

BARREIRAS

Rua Dom
Pedro i, s/n
- 1° andar -

Centro

BARREIRAS

BA

719 9928-
3402

GILBERTO MAIA

maiapx@br.ibm.co
m

FEIRA DE SANTANA

JACOBINA

Rua
Senador
Pedro Lago,
177-1°
andar -
Centro

JACOBINA

BA

71 99928-
3402

GILBERTO MAIA

maiapx@br.ibm.co
m

FLORIANOPOLIS

CASCAVEL

Avenida
Brasil, 5277
- 2° Andar -

Fundos -

Centro -

(entrada

pelo

CASCAVEL

PR

41909178
8712

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m

IBM BRASIL - industria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Rio de Janeiro/RJ

CEP 22290-240 Tel.: {21) 2132-5252 Fax: {21) 2132-5082

Internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

estacioname
nto)

FLORIANOPOLIS

BLUMENAU

Alameda Rio
Branco, 19 -
1° andar -
Centro

BLUMENAU

sC

11
998017708

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m

FLORIANOPOLIS

CHAPECO

Avenida
Gettilio
Vargas,
325N -
Centro

CHAPECO

SC

11
998017708

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m

FLORIANOPOLIS

JOINVILLE

Rua
Alvarenga
Peixoto,
2525 10
Andar -
Bairro
Ameérica

JOINVILLE

sC

11
998017708

KAIQ PEDRASSOLL!

kaiopc@br.ibm.co
m

FLORIANOPOLIS

FLORIANOPOLIS

Rua Dom
Pedro il, 63 -
Capoeiras

FLORIANOPOLIS

sC

998017708

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m

FLORIANOPOLIS

PATO BRANCO

Rua
Guarany,
261 Centro

PATO BRANCO

PR

998017708

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m

FLORIANOPOLIS

PASSO FUNDO

Rua
Independénc
ia, 656 -

PASSO FUNDO

RS

1
998017708

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m

FLORIANOPOLIS

JOACABA

Rua XV de
Novembro,
505-1°

JOACABA

sC

11
998017708

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m
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andar -
Centro

FLORIANQPOLIS

TUBARAO

Avenida
Marcolino
Martins
Cabral, 1197
1o. Andar
Ceniro

TUBARAO

sC

11
998017708

KAIO PEDRASSOLLI

kaiopc@br.ibm.co
m

FORTALEZA

QUIXADA

Travessa
Tiradentes,
230 - Centro

QUIXADA

CE

85 98219-
2210

LEONARDO RABELLO

leopx@br.ibm.com

FORTALEZA

PARNAIBA

Avenida
Presidente
Getlio
Vargas, 403
-~ Térreo -
Centro

PARNAIBA

]

85 98219-
2210

LEONARDO RABELLO

leopx@br.ibm.com

FORTALEZA

NATAL

Avenida Rio
Branco, 477
- 2° andar

NATAL

RN

85 98218-
2210

LEONARDO RABELLO

leopx@br.ibm.com

FORTALEZA

MOSSORO

Rua Coronel
Vicente
Sabdia, 74 -
2° andar -
Centro

MOSSORQ

RN

85 98218-
2210

LEONARDO RABELLO

leopx@br.ibm.com

FORTALEZA

CRATEUS

Rua Coronel
Zezé, 1068 -
Centro

CRATEUS

CE

85 98219-
2210

LEONARDO RABELLO

leopx@br.ibm.cam

FORTALEZA

JUAZEIRO DO NORTE

Rua da
Conceigao,
503 1o.
Andar -
Centro

JUAZEIRO DO
NORTE

CE

85 98219-
2210

LEONARDO RABELLO

leopx@br.ibm.com

iBM BRASIL - industria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146-Rio de Janeiro/RJ

CEP 22290-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082

internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Rua Floriano
FORTALEZA FORTALEZA Pepow 8751 ForTALEZA | cE | B389 LEONARDO RABELLO leopx@br.ibm.com
Centro
Rua Séo 85 98219-
FORTALEZA FLORIANO Jodio,405A - FLORIANO Pl et LEONARDO RABELLO leopx@br.ibm.com
Centro
Rua Szo
Jose, 85 - 85 98219- .
FORTALEZA PICOS 06 8 PICOS Pl it LEONARDO RABELLO leopx@br.ibm.com
Centro
Rua Coronel
José Saboia, 85 08219-
FORTALEZA SOBRAL 427-2° SOBRAL ce | 8502 LEONARDO RABELLO leopx@br.ibm.com
andar -
Centro
Rua Alvaro 85 98210
FORTALEZA TERESINA Mendes, 991 TERESINA Pl i LEONARDO RABELLO leopx@br.ibm.com
- 2° andar
Av. Sete de
Setembro, " .
GUARULHOS GUARULHOS 1652/1698- |  GUARULHos | sp [ 138481 RENATO JOIA renecjo@br.bm.co
20. Andar -
Vila Galvio
Rua 12 de
Outubro, 125 1198481 | REGINALDO FERNANDES DOS | carsiluc@br.ibm.co
LAPA LAPA - 4° Andar - LAPA SP 1 geos SANTOS ™
Lapa
Rua Barao
do Rio 92 98125 carsiluc@br.ibm.co
MANAUS PORTOVELHO | Branco, 199 | PORTOVELHO | RO | %2384 LUCIENE oribr.
- fundos -

Centro







1BM BRASIL - Industria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/148 -Rio de Janeiro/RJ

CEP 22290240 Tel.: (21) 2132-5252 Fax: (21) 2132.5082

internat: www.ibim.com.br CNPJ: 33.372.251/0001-56

MANAUS

RIO BRANCO

Rua Rua
Arlindo Porto
Leal, 65- 2
andar - sala
01 - Praca
Eurico Dutra
- Centro

RIO BRANCO

AC

92 98125
1118

LUCIENE

carsiluc@br.ibm.co
m

MANAUS

MANAUS

Av Torquato
Tapajos,
1290, Bairro
da Paz

MANAUS

AM

92 98125
1119

LUCIENE

carsiluc@br.ibm.co
m

MANAUS

CACOAL

Avenida
Porto Velho,
2091-2°
andar -
Ceniro

CACOAL

RO

92 98125
1119

LUCIENE

carsiluc@br.ibm.co
m

MANAUS

BOA VISTA

Rua indcio
Magalhaes,
75-10.
Andar -
Centro

BOAVISTA

RR

92 98125
1119

LUCIENE

carsiluc@br.ibm.co
m

MANAUS

SANTAREM

Av. Rui
Barbosa,
756 Centro

SANTAREM

PA

92 98125
1118

LUCIENE

carsiluc@br.ibm.co
m

PAISSANDU

PAISSANDU

Avenida Rio
Branco, 112
~1°e2°
Andar -
Campos
Eliseos

PAISSANDU

PE

1198439
5384

RENATO JOIA

renedjc@br.ibm.co
m

PORTO ALEGRE

PORTO ALEGRE

Av Dolores
Alcaraz
Caldas, 90 -
Praia de

Belas

PORTO ALEGRE

RS

5588725
7976

SCHNEIDER

schneipx@br.ibm.c
om

IBM BRASIL - industria, Maquinas e Servigos Lida.

Av.Pasteur, 138/146 -Riode Janeiro/RJ

CEP 22280-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082

internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

.

o
[
i

Avenida Rio 52 99725 schneipx@br.ibm.c
PORTO ALEGRE SANTA MARIA frordare | santamaria | Rs | 9Z39% SCHNEIDER @
PORTO ALEGRE SANTO ANGELO Avenida | gaANTOANGELO | Rg | 5899725 SCHNEIDER schneipx@or.iom.c
Brasil, 832 7976 om
Praga
PORTO ALEGRE PELOTAS Coronel PELOTAS Rs | 9699725 SCHNEIDER schneipx@br.fom.o
Pedro 7976 om
Osorio, 152
Rua Moreira 54 99725 schneipx@br.ibm.c
PORTO ALEGRE caxiasDOSUL | 3o | caxiasposuL | Rs | 4R SCHNEIDER <@
Cais do 818290 . .
RECIFE RECIFE Apolo, 222 - RECIFE PE - JULLIUS reichepx@br.ibm.c
4205 om
14 andar
Av.
Agamenom
Magalhaes, 81 8299- reichepx@br.ibm.c
RECIFE CARUARU oganaes, CARUARU pe | 81520 JULLIUS @
Mauricio de
Nassau.
Rua
Marqués do . .
RECIFE CAMPINA GRANDE | Herval, 129- | CAMPINA GRaNDE | pB | 818298 JULLIUS reichepx@br.iom.c
ol 129 4205 om
Centro
Rua Enock
inacio n® 416 . .
RECIFE SERRA TALHADA 1°Andar | SERRATALHADA | PE 8143299' JULLIUS reichepx@br.ibm.c
Sala3- 05 om
Centro
Avenida da
RIBEIRAO PRETO RIBERAOPRETO | Sfudade. | mippiraoPRETO | sp | 1799522 ALBANY albanypx@er.ibm.c

andar







{BM BRASIL - industria, Maquinas e Servigos Lida.
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internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Rua Jodo
SAO JOSE DO RIO Clemente SAO JOSE DO RIO 17 99622 albanypx@br.ibm.c
RIBEIRAO PRETO PRETO 550 - S30 PRETO SP | 7084 ALBANY om
Deocleciano
Avenida
o Ibanypx@br.ibi
Quintino 17 99622 albanypx@br.ibm.c
RIBEIRAQC PRETO PARACATU Vargas, 431 PARACATU MG 7084 ALBANY om
- 1% andar -
Centro
Praga da ®
Matriz, 39 - 17 99622 albanypx@br.ibm.c
RIBEIRAO PRETO FRUTAL 1° andar - FRUTAL MG 7084 ALBANY om
Centro
Praga da ’
RIBEIRAO PRETO CATANDUVA Reptiblica, CATANDUVA sp | 1759622 ALBANY albanypx@br.ibm.c
7064 om
52 - Centro -
Rua
Monsenhor 17 99622 albanypx@br.ibm.c
RIBEIRAO PRETO FRANCA Rosa, 1685 - FRANCA SP 7084 ALBANY om
Centro
Av.
Leopoldino 17 99622 albanypx@br.ibm.c
RIBEIRAO PRETO UBERABA de Oliveira, UBERABA MG 7064 ALBANY om
3446
Avenida
Afonso 17 99622 albanypx@br.ibm.c
RIBEIRAO PRETO UBERLANDIA Pena, 273 - UBERLANDIA MG 7064 ALBANY om i
subsolo
Centro
Rua S3o
Cristovao,
RIO DE JANEIRO RIO DE JANEIRO 600-2 | RIODEJANERO | Ry | 2198921 MARCIO HENRIQUES DE
- 7368 MELLO
andar - Sdo
Cristovéio

iBM BRASIL - inddstria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Rio de Janeiro/RJ

CEP 22280-240 Tel.: {21) 2132-5262 Fax: (21) 2132-5082

internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

SALVADOR

SALVADOR

Avenida
Tancredo
Neves, 450 -
Sala 3201 -
Bairro
Caminho
das Arvores

SALVADCR

BA

71 99609
0061

WILSON

wilsapx@br.ibm.co
m

SALVADOR

SALVADOR

Avenida
Tancredo
Neves, 450 -
Sala 3201 -
Bairro
Caminho
das Arvores

SALVADOR

BA

7199928-
3402

WILSON

wilsapx@br.ibm.co
m

SALVADOR

EUNAPOLIS

Avenida
Porto
Seguro, 510
- 1° andar -
Centro

EUNAPOLIS

BA

7199928~
3402

WILSON

wilsapx@br.ibm.co
m

SALVADOR

ILHEUS

Rua
Marqués de
Paranaguad,

08 Centro

ILHEUS

BA

7199928-
3402

WILSON

wilsapx@br.ibm.co
m

SALVADOR

VITORIA DA
CONQUISTA

Rua
Maximiliano
Fernandes,

50

VITORIA DA
CONQUISTA

BA

7199928-
3402

WILSON

wilsapx@br.ibm.co
m

SAO BERNARDO DO
CAMPO

REGISTRO

Avenida
Prefeito
Jonas Banks
Leite, 520 -
Centro

REGISTRO

SP

11
972843715

RICARDO GALLINA

gallina@br.ibm.co
m

SAQ BERNARDO DO
CAMPO

SANTOS

Avenida Dr.
Pedro
Lessa, 847 -
1° andar -

SANTOS

SP

972843716

RICARDO GALLINA

gallina@br.ibm.co
m







IBM BRASIL - Industria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Ric de JaneiroiRJ

CEP 22280-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082

fnternet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Ponta da
Praia
Avenida Dr. b
SAQ BERNARDO DO | SAO BERNARDO DO Rudge SAO BERNARDO DO 11 gallina@br.ibm.co
CAMPO CAMPO Ramos, 155 CAMPO SP | 972843715 RICARDO GALLINA m
- 1° andar
Rua Duque Jina@br.b
SAO BERNARDO DO de Caxias, 11 gallina@br.ibm.co
CAMPO SAQ SEBASTIAC 214 - 1° SAQ SEBASTIAO SP 972843715 RICARDO GALLINA m
andar
Rua Gessyr
SAOJOSEDOS | sa0J0a0 DEMERT | Faviabs, | SAOJORODE | o | 1194444 ALEXANDRE NOVAK alenovak@br.bm.c
CAMPOS 2an d'ar "~ MERITI 8448 om
Centro
Av. Benedito
Friggi, 3330 "
SAO JOSE DOS SAO JOSE DOS SAO JOSE DOS 11 94444 alenovak@br.ibm.c
CAMPOS CAMPOS goundos - CAMPOS SP | gasg ALEXANDRE NOVAK om
airro Vista
Verde
Rua Dr.
Morais Filho, -
SAQ JOSE DOS GUARATINGUETA | 120-2° | GUARATINGUETA | sp | 1194444 ALEXANDRE NOVAK alenovak@br.ibm.c
CAMPOS s 8449 om
ubsolo -
Centro
Avenida
SAO JOSE DOS Amaral 11 94444 alenovak@br.ibm.c
CAMPOS VOLTA REDONDA Peixolo, 424 VOLTA REDONDA RJ 8449 ALEXANDRE NOVAK om
- Centro
Avenida Dr.
Lisboa, 31 - 1197254 ancostpx@br.ibm.c
SOROCABA POUSO ALEGRE 10 andar - POUSO ALEGRE MG 0262 ANDESON COSTA om
Centro

IBM BRASIL - industria, Maquinas e Servigos Lida.

Av.Pasteur, 138/146 -Rio de Janeiro/RJ

CEP 22290-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082

internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Praga
Govemador
Armando
SAOJOAODABOA | Sales, 35, | SAO JOAC DABOA 1197254 ancostpx@br.ibm.c
SOROCABA VISTA Sala 01 - VISTA SP 1 oze2 ANDESON COSTA om
Piso
Superior -
Centro
Rua S&o 1197254 "
SOROCABA SOROCABA Bento, 233 - SOROCABA sP ANDESON COSTA ancostpx@br.ibm.c
. 0262 omn
2° andar
Praga José .
SOROCABA VARGINHA Resende VARGINHA Mg | 1197254 ANDESON COSTA ancostpx@br.ibm.c
§ 0262 om
Paiva, 02
Rua Sao
SOROCABA ARARAQUARA | Bento.978- | ppapaquara | s | 17254 ANDESON COSTA ancostpx@br.ibm.c
. Andar - 0262 om
Centro
Rua General
VITORIA VITORIA Osorio 124 - VITORIA gs | 1999726 EDUARDO PONSON eponsopx@br.iom.
2 andar - 1784 com
Centro
Avenida 28
VITORIA IPATINGA de Abril, 176 IPATINGA Mo | 1999726 EDUARDO PONSONI eponsopx@br.ibm.
- Térreo - 1784 com
Centro
VITORIA GOVERNADOR Avenida | GOVERNADOR |y | 1999726 EDUARDO PONSON| eponsopx@br.ibm.
VALADARES ; VALADARES 1784 com
Cerais, 395
Rua Capitdo
CACHOEIRODO | Deslandes, | CACHOEIRO DO 19.99726- eponsopx@br.ibm,
VITORIA ITAPEMIRIM 60-1andar |  ITAPEMIRIM ES | Ty7ea EDUARDO PONSONI com
- Centro







iBM BRASIL - Industria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146 -Rio de Janeiro/RJ
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Rua
Germano
Nawmann

Fitho , 232,
sala 07
Edificio
Mantel -
Centro

VITORIA COLATINA

COLATINA

ES

19 99726- eponsopx@br.ibm.
1784 EDUARDO PONSONI com

Rua
Govemador
Valadares,

265

VITORIA MONTES CLAROS

MONTES CLAROS

MG

19 99726- eponsopx@br.ibm.
1784 EDUARDO PONSONI com

Rua
Hermano de
Souza, 92

VITORIA ALMENARA

ALMENARA

MG

19 99726~ eponsopx@br.ibm.
1784 EDUARDO PONSONI com

Rua Sao
Mateus, 506
- 20. Andar -

Centro

VITORIA JUIZ DE FORA

JUIZ DE FORA

MG

19 99726~ eponsopx@br.ibm.
1784 EDUARDO PONSONI com

iIBM BRASIL - inddstria, Maquinas e Servigos Ltda.

Av.Pasteur, 138/146-Rio de Janeiro/Rd
CEP 22290-240 Tel.: (21) 2132-5252 Fax: (21) 2132-5082
internet: www.ibm.com.br CNPJ: 33.372.251/0001-56

Declara ainda que dispbe de pecas de reposicdo que suportam o atendimento dos chamados técnicos efetuados e toda e
qualguer abertura de chamado de produtos em garantia, deve ser efetuada através do numero de telefone (11) 3003-2717 para

abertura de chamados em S&o Paulo e 0800-728-7378 para regides fora de Sao Paulo.

Tendotambém como pessoa para contato o Sr. Carlos Affonso Formici, Gerente de Vendas, através dotelefone (11) 2132-

5477 ou pelo email cformici@br.ibm.com.

S&o Paulo, 19 de Abril de 2022

Carlos Affonso Formici

Carlos Affonso Formici

cformici@br.ibm.com
Gerente de Vendas Consultor

IBM Brasil Indastria Maquinas e Servigos Lida &
PROXXI TECNOLOGIA LTDA.
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Members List
: DMTF Board Member

Companies
Board S i i

Broadcom inc. (http:/Awww.broadcom.com)
Cisco (http://www.cisco.com) (http:/Avww.netapp.cor
Dell Technologies (http:/Awww.dell.com) NetApp

Hewlett Packard Enterprise (http:/Awww.hpe.com)

Intel Corporation (http:/Awvww.intel.com)
Sees all DMTF Member Companies
» (faboutflist)

Lenovo {hitp:/Avww.lenovo.com)
NetApp (http:/Awww.netapp.com)
Positivo Tecnologia S.A. (hitps:/Avww.positivotecnologia.com.br/)

Verizon (http:/fiwww.verizon.com)

Leadership

Advanced Micro Devices (http:/Awww.amd.com/)
Alibaba (China) Co., Ltd

Axiado Corporation (https://axiado.com/)

Daten Tecnologia Ltda (http:/iwww.daten.com.br}
Ericsson AB (http:/Mww.ericsson.com )

Google LLC (http:/iwww.google.com)

HP, Inc (http:/Aww.hp.com/)

Huawei (http:/Avww.huawei.com/)

1BM (http:/iwww-03.iom.com/systems/power/)
inspur (http://en.inspur.com)

NVIDIA Corporation (http:/Awww.nvidia.com)
Seagate Technology (http:/iwww.seagate.com/)
Supermicro (http:/Awww.supermicro.com)

Vertiv {http:/Avww.avocent.com)

VMware Inc. (http:/mww.vmware.com)

xFusion Digital Technologies Co., Ltd. {http:/Avww.xfusion.com)

Participation

AdaCore SAS (https:/Awww.adacore.com/)

American Megatrends, Inc. (http:/Awww.ami.com)
Ampere Computing LLC (https://amperecomputing.com/}
ARM, Inc {http:/Awww.arm.com)

Atos (https://atos.net/)

)

Code Construct (https://codeconétruét.comau)

Cornelis Networks, Inc. (http:./fwww.cornelisnetworks.com)

Eaton (hitp:/Amww.eaton.com/us/en-us.html)

Fujitsu (http:/Awww.fujitsu.com/)

Futurewei {(hitps://iwww.futurewei.com/)

Grog (https://grog.com/)

Jabil (http:/fjabil.com)

KIOXIA Corporation (http:/Awww.kioxia.com)

LOGIN INFORMATICA (http:/ww.login.com.br)

Loongsen Technology Corporation Limited (http:/Avww.loongson.cn)
Marvell Asia Pte, Ltd. (hitp:ivww.marvell.com)

Meta (https://about.facebook.com/meta)

Microchip Technology Inc. (http:/Avww.microchip.com/)

Micron Technology, inc. (http:/Avww.micron.com/)

MULTILASER INDUSTRIAL S/A (hitps://www.multilaser.com.br/}
Phoenix Technologies Ltd. (http:/Avww.phoenix.com)

Qualcomm Inc

Quanta Computer Inc (http:/Avww.quantatw.com/)

Realtek Semiconductor (http:/Avww.realtek.com.tw)

Solidigm (https:/Awvww.solidigm.com/)

Synopsys (http:/Awww.synopsys.com)

US Department of Defense

Western Digital Technologies, Inc. (https:/iwww.westerndigital.com/)
Xilinx Inc (https:/fiwww.xilinx.com)

ZT Systems (https:/Awww.ztsystems.com/)

Alliance Partner

Learn more: Current Work Registers (laboutlregistefs)

ASHRAE (https://iwww.ashrae.orgfhome)

Broadband Forum (BBF) (https:/Awww.broadband-forum.org/)

China Communications Standards Association (http:/iwww.ccsa.org/cn/english)
China Electronics Standardization Institute (CESI) (http:/Avww.en.cesi.cn/)
CXL Consortium (hitps:/Avww.computeexpresslink.org/)

ETSI-NFV {http://portal.etsi.org/portal/server. pt/community/NFV/367)
Gen-Z (https:/igenzconsortium.org/)

HDBaseT (https:/hdbaset.org/)

MIPI Alliance (https:/Awww.mipi.org/)

NVM Express (http://nvmexpress.org/)

OMG-Cloud Working Group (http:/Awww.cloud-council.org)

Open Compute Project (OCP) (http:/Awww.opencompute.org/)

Open Data Center Committee (ODCC) (hitp:/iwww.opendatacenter.cn/)







Open Fabrics Alliance (OFA) (hitps:/Awww.openfabrics.org/)

Open Grid Forum (http://ogf.org)

OpenStack Foundation (http:/Aww.openstack.org)

PCI Industrial Computer Manufacturer Group (PICMG) (https:/iwww.picmg.org/)
PCI-SIG (https:/ipcisig.com/)

Storage Networking industry Association {hitp:/Awww.snia.org/)
TeleManagement Forum (http:/Avww.tmforum.org/)

The Green Grid (http://w:ﬂw.thegreengrid.org)

The Open Group {http://www.opengroup.org)

Unified Extensible Firmware Interface (http:/iwww.uefi.org/)

Academic Alliance

"Gheorghe Asachi" Technical University of lagi (http://www.tuiasi.ro/en/)
Athens University of Economics and Business (hitps:/iwww,aueb.gr/en)
Dongguk University (http://www.dongguk.edu)

Federal Institute of Technology of Espirito Santo (https:/www.ufes.br/)
George Mason University (http://c4i.gmu.edu )

Hungarian Academy Of Sciences Institute For Computer Science And Control
(https://sztaki.hu/en)

Indian Institute of Technology Roorkee (https://www.iitr.ac.inf)

institute of Information Security (IISEC) (https:/Mmww2.iisec.ac.jp/english/)
Kasetsart University (https:/fiwww.ku.ac.th/th)

Lagitrain (https://logitrain.edu.au)

Marshail University (http://Awww.marshall.edu)

National Technical University of Athens {http:/Avww.ntua.gr/)

Paul Sabatier University (https:/fiwww.univ-tlse3.fr/)

Research Center on Scientific and Technical Information (CERIST)
{http:/www.cerist.dz/index.php/en/)

Ruprecht-Karis-University Heidelberg (https://www.uni-heidelberg.de/en)
Shanghai Jiao Tong University (http://en.sjtu.edu.cn/)

Swami Rama Himalayan University (http:/Avww.srhu.edu.in/)
Technische Universitaet Dresden (https:/ftu-dresden.de/)
Texas Tech University (hitp:/Awww.ttu.edu/)

Universidade de Sao Paulo (https:/Awww5.usp.br}

University of California (https://iwww.universityofcalifornia.edu/)
University of New Hampshire (http://unh.edu)

University of Pisa - Italy (https:/fiwww.unipi.it/)

University of Seville (https:/iwww.us._es/)

University of Sydney (https:/iwww.sydney.edu.au/)

University of Western Ontario (https://iwww.uwo.ca/}

University of Wuerzburg (hitps://www.uni-wuerzburg.de/startseite/)

CIM Forum Leadership
Advanced Micro Devices (http:/Avww.amd.com/)
Broadcom Inc. (hitp:/Awww.broadcom.com}

Dell Technologies (http:/iwww.dell.com)

CIM Forum Participatory

HP, Inc (http://www.hp.com/)

Lenovo (http:/Awww.lenovo.com)

Loongson Technology Corporation Limited (http://Awww.loongson.cn)
Realtek Semiconductor (http:/iwww.realtek.com.tw)

Western Digital Technologies, Inc. (https://www.westerndigital.com/)

Redfish Forum Promoter

Cisco (http:/iwww.cisco.com}

Dell Technologies (http:/Awww.dell.com)
Ericsson AB (hitp://www.ericsson.com }
Hewlett Packard Enterprise (hitp:/iwww.hpe.com)
IBM (http:/Awww-03.ibm.com/systems/power/)
Inspur (hitp://en.inspur.com)

intel Corporation (http:/Awww.intel.com}
Lenovo (hitp:fAvww.lenovo.com)

Supermicro (http:/Awww.supermicro.com)
Verizon (http:/fwww.verizon.com)

Vertiv (http:/fwww.avocent.com)

VMware Inc. {http://iwww.vmware.com)

Redfish Forum Supporter

Advanced Micro Devices (http:/iwww.amd.com/}
Alibaba {China) Co., Ltd

American Megatrends, Inc. (http:/Avww.ami.com}
ARM, Inc (hitp:/Awvww.arm.com)

Eaton (http://Awww.eaton.com/fus/en-us.html)
Fujitsu (http:/Avww.fujitsu.com/)

Google LLC (http:/iwww.google.com)

Huawei (http:/Avww.huawei.com/)

Jabil {(http:/fjabil.com)

KIOXIA Corporation (http:/iww.kioxia.com)
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Microchip Technology Inc. (http:/Awww.microchip.com/)
NetApp (http:/Mwww.netapp.com)

NVIDIA Corporation (http:/Avww.nvidia.com) ~
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Members

The Responsible Business Alliance is the
world’s largest industry coalition dedicated to
responsible business conduct in global
supply chains.

Beginning with eight members in 2004, today the RBA core membership (not counting
initiative-only members) is composed of more than 200 electronics, retail, auto and toy
companies with combined annual revenue greater than $7.7 trillion, directly employing
over 6 million people. In addition to RBA members, thousands of companies that are Tier
1 suppliers to those members are required to implement the RBA Code of Conduct. More
than 3.5 million people from over 120 countries contribute to the manufacture of RBA

members’ products.
(about/m:

s,
Feslpiiferments (join-us/

keary

PWESPONSIBLEB
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online.org/)  elearning Academy (https://academy.responsiblebusiness.org/)
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Enter our work email belo)
RBEUT" " CoRfACT (Conacty)
_memall‘..
Subscribe
The RBA has four membership categories: Full, Regular, Affiliate, and Supporter. View the
requirements of each category here (join-us/). Full and Regular members are designated
by an “F” or “R” following their company names below:
A
* AcBel Polytechinc.-R » ams OSRAM
¢ Acer-R * Analog Devices, Inc. -R
* Advanced Micro Devices - F ¢ Appleinc.-F
» Advanced Micro-Fabrication * Applied Materials - R
Equipment Inc. China * Arista Networks - R
¢ Advania AB-R e ARRIS Group -F
* Airbus SE * Arrow Electronics (about/m
» Allegro MicroSystems * ASE Technology Holdi-..- Co., Ltd. ’
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+ Amazon.com, Inc.-R

+ Amkor Technology, Inc. -R

a » Amphenol Corporation
< »_(HTTPS:/WWW.RESPONSIBLEBUSINESS.ORG/) CODE OF CONDUCT
-

B

CONTACT (CONTACTY/),
* Belden

* BestBuy-F

+ Beyondsoft International
¢ Block, Inc.

¢ BMW Group

+ Bosch Sensortec - R

ABOUT

» Cadence Design Systems

e Canonlinc.-R

* CECONOMY AG

¢ Celestica-R

» ChargePoint, Inc.

« Chicony Electronics Co., Ltd -R
s Ciena-R

+ Dell Technologies - F
¢ Dexcom Malaysia -R
» Dupont Electronics & Industrial

¢ ASUSI%GWH%_ g&érgbers.responsiblebusiness.org[,)_

* Atea AS#e.0R/)

¢ Avaya
VAP

TOOLS INITIATIVES

* Bose Corporation -R
¢ Broadcom, inc.

» Brother Industries Ltd.
* BTplc

» Bullitt Group Ltd

» (Cirrus Logic, Inc.

e Cisco-F

s Citrix

» Comcast Corporation
+ Compal Electronics - R
Continental AG

Currys PLC

* Dustin AB
+ Dysons Operations
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¢ Edwards Ltd.-R
¢ EIZO Corporation online.org/)
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* Fabrinet-R ¢ Ford Motor Company -R
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" Fairphone B.V.

» F5Networks

» First Solar Inc.-R
* Flex-R

¢ Generac Power Systems
» General Motors Company

* HARMAN International

¢ Hasbro, Inc.-F

¢ Hexagon AB

» Hewilett Packard Enterprise - F
« Hisense USA Corporation - R

¢ IBM Corporation - R

» |chor Systems

e Impinj

¢ Infineon Technologies Americas Corp.
-R
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FOCUS AREAS

“Responsible #Labor & #hinerals

Initiatives will hold a European
VRN ARG o e
will focus on emerging trends and
opportunities, #£U regulations,
#SupplyChain #sustainahility,
tackiing #Forcediabor, and more:
bitly/3GmBalz

QO O ®

Responsible Busi. W
@RBAllianc... - Aprs

in the latest episode of RBA Today,
the @RBAllianceOry's online news
program, we discussed
#sustainability trends, challenges
for industry ¥SupplyChains, and
RBA's #environmental efforts and
resources; including its new
#Emissions Management Tool:

VIHNRDLCON
RBA Today -

March 202§20ut/Me

u members[#sidr-m@@),

M EriCSMBAEPo[taI(h_t_tps:[zmembers.responsibIebusinessprg[), MM %ﬁ

» Foxconn-R

* FUJIFILM Business Innovation Corp.
¢ Fujitsu Limited

¢ Funai Electric Co., Ltd. -R

» GlobalFoundries - R
* GN Audio A/S

s HPInc.-F

* Huawei Technologies Co., Ltd. - R
» Hypertechnology Ciara Inc.

* Hyve Solutions -R

Intel Corporation - F
* Inventec Corporation - R

iRobot Corporation

eLearning Academy (https://academy.responsiblebusirBea BAHarc...

FOCUS AREAS

CAprd

Join @RBAllianceQrg's Qutreach

ENRLTR G TRAMBIR o, NRWS on
April 27. Discussions to include
#SupplyChain #DueDiligence,
emergency preparedness, building
capacity 1o meet cust reguirements,
top #audit findings, the RBA's

# sions Mgt Tool: bitiy/3xppfiz
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o Keurig Dr Pepper - F
* Key Foundry Co., Ltd.
= Keysight Technologies, Inc.
* Kingston Technology
» Kioxia Holdings Corporation -R
* KLA Corporation - R
+ Konica Minoita-R
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* Lam Research Corporation
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* Lexmark-R
s LG Chem Ltd.
* 1 G Display
M
» Marveli-R
*» Meta

Microchip Technology Incerporated
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KYOCERA AVX Components
Corporation

KYOCERA Corporation

KYOCERA Document Solutions Inc. - R

LG Electronics -R

LG Energy Solution
Logitech Inc. - R

Longwell Company - R
Lumentum Holdings Inc. -R

ModuslLink
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Monolithic Power Sys*~ms, inc. {about/m
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* Nexperia
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ABOUT

+ Nielsen

* onsemi-F
* Onto Innovation inc.

Palo Alto Networks

Panasonic Holdings Corporation
Pegatron -R

¢ Philips-R

¢ Philip Morris International - R

* Plexus-R

s Qorvo, Inc.-R
¢ Qualcomm-F

VAP
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RBA-Online (https://www.rba-
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Nikon Corporation
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Nordic Semiconductor ASA
Nvidia Corporation - F

NXP Semiconductors - F
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Oracle America, Inc.

Polestar Performance AB
Poly

Positivo Tecnologia S.A.
Powertech Technology Inc. - F
Pure Storage, Inc.

Quanta Computer Inc. - R
Quest Giobal
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Membership List

The UEFI Forum community of members is represented by industry-leading OEMs, IHVs, chip manufactures, BIOS and firmware
vendors and operating system vendors.

Promoters

American Megarrends, Inc. Insvde Software
Apple Inc, Intel

ARM Limited Lenovo

Dell Microsoft

l. oW s\n )ngk.u!j !’J ngmx Q‘EE ]QS‘ ].!X ng nol ng
Contributors

ZD Technology (Beijing) Co., Lid, (Kunlun Technology (Beijing) Co,. Lid) Montage Technology.

Absoluie Software Corporation M I S/A

Alibaba (China) Co., Lid, Nanjing Byosoft Co.. Ltd.

Ampere Computing LLC NVIDIA

ASMedia Technology Inc. NXPBYV

SUSTeK COMPUTE, NC Oracle America, Inc,

Broadcom Corporation Positivo Tecnologia §.A

Canonical Limited Qualcomm Inc

Cirus Logic. Ine Realtels Semiconductor Corp,

Citrix Systems. lue, Rivos Ing.

Cunmlug Networks Ing Seagate Technology LLC

Daten Tecnologia SIFIVE, INC_

Daouyin Vision (Beijing) Co. Lid. (Beijing Bytedance Network Technology Lid.) SUPER MICRO Computer, lnc,

Dynabook Inc SUSELLC

EMC Corporation snaptics (DisplayLink (UK) Limited)

Google Tachyum Inc

Huawei Technologies Co, Ltd The Linux Foundation

1BM The MITREC L

1CC Intelligent Platforms Gmbl Yentang Micro Systems Ing,

INSPUR (Beijing) Electronic Information Jndustry Co.. Lid, VMware, Inc,

Linaro Ltd Western Digital Technologies

Loongson Teclnology Corporation Limited Nilinx, Ine,

Marvell Asia Pte [4d, Zoom Tecnologia Lida

Meta Platforms. Inc. (Facebook)

Adopters

IMD dba Hard Drives NW Japan Digital L.aboratory Co,, Ltd,

AMDEB Enbedded $ystems Consulting 1aRL

9elements GobH Jetway Information Secuyrity Industry: Co,. Ltd.
https:/iuefi.org/members

/
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AD, Nieman & Assoctules 1LC
AAEON Technology ne.
[

Keoniron Embedded Mudules GmbH

Kraftway Corporation PLC

Kulrman Technology Solutions LLC
AGN Group Suprimentos .G Electronics
AGS Sundyne Technoloies Pyvt, Lid Lockheed Martin Corporation
Airdesk Ltd Lontiym Semicondyctor Carporation
Adcor Micro Carp, Lucidlogix
Allion Labs, In¢, Mairixed Reality Technology Co.. Ltd
ALTELL L1d. Martrox Graphics Ing
AlterSciences MBDA UK Lid
AMOI Flectronies Co , Ltd, MediaTek [nc
Anna University - Collese of Engineering MediCapwire, Inc,
Apricorn Mensys B.Y,
Arca Noge, LLE Mercury Computer. Systems
Arista Corp, Micro-Siar Intl Co_, Ltd
Arquimedes Automacao E Informatica LTDA Microehip Technology.
ASSET JuterTech, Inc, Micron Technology, Inc,
AssuraAware, Inc. Microsemi Corporation
Atlona Inc. Mitrastar Technology. Corp.
ATTO Technology Mokal'ive
Authenlrend Technology Inc. Mossbit Technologies
Authorizer Technologies, Inc. Myricom. Inc,
Aver Networks Corp. National Instruments Corporation
Avery Design Systeins Natignal Technical Systems
Avery Design Systmes Naval Postaraduate School
Avid Techuoloyy. Inc, IEC Persong 1cts Lid,
Axion Electronics, LLC Neterion, Inc.
Axiomiek Co,, Lid, Netlist Inc,
Balance Software Corp, Network 2000 Inc,

semack Oy, NerXen luc,

Battelle M ial i Neusoft
BCM Advanced Research New H3C Technologies Co,, Ltd
BedRock Svstems, Inc. Newport Enterprises Inc.
Beijing AnHeng SecoTech Information Technolouy Co,, Ltd, Nextiva
BINARLY lne NOLO Co., Lid.
BITMICRO Networks Inc NTI Corporation
Boy: en Hamilton NVELQ, Inc,
Brown's Operating Systein Services Limited OpenMars Development LLC
BSQUARLE Corporation OQrder N Development, 1LE
CalDigit, Inc, Qrion Technologies. LLC
Calxeda Inc, OSBASE. LLC
Canon Ine Panasonic Corporation
Captec Ltd, Parallels 1P Holdings GmbH
CenterTools Sofrware Gmbli Peppercon AG
Central South University PGP Corporation
Check Point Softw: PixelNext luc
Chelsio Commanications, nc, PLX Technology. Inc.
China Greatwall Computer Shenzhen Co., Ltd. Portlock
CHUNGHSIN INDUSTRY GROUP PQURE Technelogy AB
CircleSoft LLC Profonuatique
Circuiteo Quanta Computer Ine
Cise Systems Radisys Corporation

Cix Technology (Shanghai) Co,, Lid, Red Flag Software Co., Lid,
Computer Task Group Renesas Electronics Corporation
Concurrent Technologies Plg RPA RusBITech

congatec AG. rubbersoft.com

conpal GmbH Ruijie Networks

coresystems GmbH Sage-Microelectronics

hitps:/fuefi.org/members
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Courtyard Flectronics Lid

{ray, Inc

Crossinfo Acchitects
Crypromit] Technolonies Lid
CSWE. Ing.

Membership List | Unified Extensible Finmware interface Forum

Dawning Information lodusuy (Beijing ,(;IIL,LLJ&\‘;LH)

Def-Logix tne

Denali Soltware
DeviceVM, Inc.

Diablo Technologies. fnc
Dialogue Technology Corp.
Diskeeper Corporation

Dot Hill

Eclypsiun, Ine

Exis Technolowy Inc.

Bitan BV,

Embedded Now. ue

Hmbe: agearch Sol
emBool Ing

Ewmerson Network Power, Embedded Computing
EMUTEX LTD

Enmotus, Inc.

EPEAK Studio Ltd.

Etepro Technologies

Eurosoft (UK) Lid
EYOC

pressluck Industrial Ltd.
Exueme Engineering Solutions, Inc,
ES Networks, lnc,
Fermilab
Fernliniversitit in Hagen
EirmTek, LLC
Flextronics [ustituto de Tecnologia
focian Computer
Founder Technology Group Corp,
Framework Computer LLC
Freescale Semicondutor, lng.
Fujitsu Lid.
Gemalto SA
General Dynamics Canada
Genesi USA loc
Gigabyte Linited Inc
GIGAPC
GIT Japan Inc.
Glacier Peak Technology. LLC
Grain Media. Inc,
Greencroft Code
Guidance Software, Inc.
Houter Brasil Eireli
HTC Corporatioy
Hunan New Cloudnet Technology. Co., Lid.

IATECAM

ICP Electronies, In¢.

InfoTeCS

Infrant Technologies. Inc.

Inphi Corp,

Institute of Physics, Academia Sinica
Inteprated Device Techuology Inc.

https://uefi.org/members

)

Samsung Elecivonies Co,, Ltd,
Sandia National Laboratones
Sanlhsk Corporation

Sanmina Corporation diiza Vi
Nt !"lt‘tr-'\ Elefronica Lida - EPP

Shanghai Advanced Research Institule

Shanghai {23 Techuntowy Co, L.
Silicon Image, Inc,

Silicon Integraied Systems Corp.
SinoSun Technolosy, Lid,

Softlron, Inc.

SORK VM LLC

Scny Corporation

Spirent Communications
Sprezeatech

SSWwW

STEC, Inc,

Stonewood Electrouics Lid
Stream Labs

Super Future Equities, Inc.

SYBERA GmbH

Symantec Corporation

System Fabric Works

Sesteny Garden Lid

TCORP

Terascala, Inc,

Themis Contputer, Inc,
Carporath

Tokyo Electron Device Lid

Toshiba \‘nps;gmﬂ Storage Technology Korea Corporation

Tred CrQ

Tuxera Inc

TYA

Ubiquitous Al Corporation
ULINK Technology. Inc.
Unicompute Technology Co., Ltd

Linisys Corporation

University of California, Davis
UPEK, Inc,

US Technology Resources (M) SON, BHD
Y&G Information System Co. Ltd
VAIO Corporation

Validity Sensors

Venetex Corp

Yestel Dijital Yretim Sanayi A,.S.
VIA Alliance Semiconductor Co.. Ltd,
VIA Technologies, Ine,

VNPT Technology.

P&
Wacom Technology
Wave Systems Corp,
Winasic Inc.
Winsiders Semninars & Solulions. Inc.
WinSystems, Inc,
Wiwyno Corporation
Wuhan University,

iking Technology.
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Intetlico, LLC
IntelHigeney:
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Inventec Corporation

Inventec Flectronic (Tianjin

IRCONA
SPRAS
ITSC Libra

Individual Adopters

Alex Kunovszky
Barry Gian James
Ben Lee Hughes
Benson Lin
Cheng-Lung Chang
Connor Horman
Connor Wood
David Boyd
Dharmesh Tarapore
Don MacKellar

Ed Brundage

Elika S. Kohen
Gail B. Keown
George Fulk
Gregory Havenga
Howard Peng
Ing-chao Lin

Jake Lehotsky:
James Bottomiey
Jason Christopher Stone
Jeong Kim

John A. Newton
John Blacker

John M. Hare
Jonathan J. Willemin
Joseph LeGarreta
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Xi'a Saing Techuelogy Co,. LId.

Xi3 Corporation
1Co. fad Kiuix Computer Corporatio

Xsense Conuectivity Inc,
Zliejiang Dahua Technolowy Co,, Lid
ZNY X Nepworks

Karl O. Van Leuven IV
Kushal Koolwal

Lee Fisher

Ligiang Ni

Lucien Pullen

Marvin Hiuser
Michael Johnston
Michael Zimmermann
MUHAMMAD AYMAN BIN MUHAMMAD IDZMI
Patrick J. Kennedy
Paulo Henrique L. Amorim
Pete Batard

Phooen Sonpooshi
Piryanshu Pareek
Priyanshu Pareek
Robert Jandacek
Robert Johnston
Rocky Wang

Roger Bertoldi

Roger Thompson
Seppe Sol

Shannon Lewis

Shawn M. Pedersen
VALETTE Teddy
Wang Qiang

William J. Biessman

Juan Pablo Black Romero Xie Tianming (Persmule)

Justin Loo
Justin Sligh
* temporarily suspended

ZongQi Li
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every email. Emails are serviced by Constant Contact (https:, provider)

Contact Us
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CNPJ: '57.275.820/0001-61
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alvaras e demais documentos exigiveis por
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« Windows 10
Pagina Inicial do Progyt ‘ v SO[UQéO
Lenovo Vantage (substituto do Lenovo Companion) € um app que mantém o seu dispositivo funcionando
U sar o l_ corretamente e o ajuda a fazer ainda mais com O seu dispositivo.
€novo Vantage facilita a sua vida
Descricao

Seu PC Lenovo possy;
Ssui e — - P .
Lenovo Vantage ¢ Caracter - Sticas UNiCas que vocé ndo encontrard em nenhum outro computador, € 0
Orna maijs faci R . . -
V. L mais faci 1 para que vocé obtenha o maximo do seu dispositivo. Tudo dentro do Lenovo L .
antage ¢ feito sob medigg ) . . o Principais caracteristicas:
Par e vOCé: vOCé encontrara informagoes uteis e recomenda¢des com base no seu

dispositivo e a manej
nei . ) i i )
13 COMO V e 2 0 Utiliza. COM uma interface facil de usar, vocé pode: « Ajuste o seu PC Lenovo com configuragdes personalizadas:

« Power: Ajuda a gerenciar e prolongar a vida da bateria do notebook

* Personalizar g,

as ey = . k X = K X ] . .
« Melhorar a seqy con guracoes . Audio, Visual: Configuragdes da camera, controle de brilho, configuragdes de microfone,

4 anca do WiFi uracs
« Atualizar driver ' configuragdes Dolby
s
« Executar o diagnest » Configuragdes inteligentes: Ajusta automaticamente o seu audio e exibigdo com base em
* ldentificar o numOStxc do dispositivo aplicativos que estdo sendo usados.
- ) . ; . ) ) -
€ro c———————je série do sistema e o numero de produto « Entrada: Touchpad, tecla de fungéo {Fn), teclado luminoso, as configuracdes do

Solicitag

$a0 de suportem=——=—o e muito mais. mouse/caneta/toque

« Acesso para o Lenovo Migration Assistant - um aplicativo gratuito que transfere perfeitamente
arquivos e configuragdes de um PC para outro

« Protege o seu PC e atualiza os drivers & softwares de sistemas importantes

« Avaliagdo da integridade do sistema e execucio do diagnéstico no seu dispositivo

Conheca mais sobr
© © Lenovo Vantage assistindo videos tutoriais no Lenovo Suporte no YouTube

(https:/ /www.youts
YOUtube. com/ ¢ hummssms annel/UCAIVKsUHOASIzduN8Tuv3jA/videos)

« (video) Obte .

v=JV69KDH rosr\::‘;tdr;e rs recentes através do Lenovo Vantage {https://www.youtube.com/watch? . Acesso ao guia do usudrio do seu sistema e obtengdo de suporte

« Dicas Lenovo: =es) . . « Descubra outras coisas divertidas e aplicativos uteis

| WY | c—ri0v0.COM/tips (nttps://www lenovo.com/tips) + Veja 0s acessorios compativeis com seu dispositivo
Nota: « Explore ofertas exclusivas em servigos e produtos da Lenovo

« Identifique o status da garantia

¢ Lenovo Van A . . -

https:// t.age fOi ¢ ~————triado especificamente para PCs com o Windows 10. Link para download: pata de inicio e d?ta de termln?

PS://WWW. miicrosoft . . « Links para as opgdes de garantia & upgrades
 ————om/en-us/store/p/ienovo-companion/9wzdncrijdmv i Y . - - . .

« Obter dicas uteis e manter-se atualizado sobre as ultimas noticias de tecnologia, com artigos da

(https://www.mi
MiCrosoft c————om/en-us/store/p/lenovo-companion/9wzdncrfj4mv)

« O Lenovo v
antage s_m— bstitui o Lenovo Companion, Lenovo Settings e o Lenovo Account Portal. Lenovo

Como baixar o Lenovo Vantage

Marcas aplicaveig

Consulte abaixo 0s passos para baixar e instalar o Lenovo Vantage.
1. Encontre a Microsoft Store no menu Iniciar

® ®

Back to top

Desktops, Notebooks, Tapiets, Workstations

Back to top

Sistema Operacio nal

s:fisupport.lenovo.comvng/pt/s ol it
Utions /505 exmm—E 1 19 hitps://support lenovo,convt
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4, Barra de pesquisa do Windows

tLenovo Vantage

océ pod }Jul

5. Se vocé possui o Lenovo ID, pode entrar com ele. Se vocé néo tiver,
acessar diretamente o Lenovo Vantage, e registrar mais tarde se quiser.

Schinrsenom,
fomenrs g
I Y AT
s rtup siont
e DIEE dpen
ot cokatae ok

e

tosrr by wel

B S s TR PO

5 semeovinsged

Caso o Lenovo Vantage ndo esteja instalado no seu dispositivo, vocé deve baixa-lo gratuitamente na Microsoft
Store em https://www.microsoft.com/en-us/store/p/tenovo-companion/Swzdncrfidmyv
{https://Avww.microsoft.com/en-us/store/p/lenovo-companion/Swzdncrfjdmv).

et

Como encontrar o Lenovo Vantage

Artigos relacionados

Use um dos procedimentos a seguir para encontrar Lenovo Vantage no seu dispositivo:

« (videos) Saiba tudo sobre o Lenovo Vantage (https://www.youtube.com/watch? @
v=JVE9KDHrOswlist=PL02UOv7eDI1 UBcN2fgOhvwG 37HglASstQ)aqui
(https://support lenovo.com/br/pt/videos/VID500030)

« Encontrar nimero de série (https://support.lenovo.com/br/pt/solutions/HT505229)
hitps:#support.lenovo.conving /ptisolutions/ht505081 59 https:#/support.lenovo. Vi i 1

1. Menu iniciar: Listados na lista de aplicativos instalados.
2. Tiles {quadradinhos} do Windows Back to top
3. Barra de tarefas

Back to top
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Usar o Lenow Vantage facilita a sua vida- NG
« (video) Encontre o numero de série usando o Lenovo Vantage (https://www.youtube.com/watch?
v=XUVeNYXSOF4)
+ Para acessar os canais de suporte da Lenovo Brasil, como Chat, WhatsApp, Facebook, Contatos,
clique aqui (https.//www.lenovo.com/br/pt/contato)
¢ Para videos tutoriais sobre como resolver problemas diversos, acesse aqui
(https://www.youtube .com/channel/UCAIlVKSUHOASIzduN8Tuv3jA videos)
¢ Conhega o canal Lenovo Suporte no YouTube, clique aqui
{https://www.youtube com/channel/UCAIVKSUHOASIzduN8Tuv3jA fvideos)
= Lenovo Vantage exibe Informacgéo da versao do BIOS equivocada - ThinkPad, ThinkCentre, IdeaPad,
IdeaCentre (https://support.lenovo.com/solutions/HT506091)
« Tépicos populares para PC's {/solutions/HT503909)
« Atualizagdo de drivers {(https://support.lenovo.com/br/pt/solutions/ht504759)
» Lenovo ID: Acesse tudo da Lenovo, através de todos os nossos sites com um nome de usuario e
senha (/solutions/HT103471)
« Suporte técnico para PCs (https://pcsupport.lenovo.com/br/pt/)
o Verifique sua garantia {https://support.lenovo.com/br/pt/warrantylookup)
» Saiba mais sobre a garantia de PCs Lenovo {https://pcsupportienovo.com/br/pt/warrantylookup)
+ Encontre os principais topicos pro seu computador
(https://support.lenovo.com/br/pt/solutions/HT503909)

08/08/2019

‘Ml Esta informacso foi util?

Sua opinido ajuda a melhorar este site.

[
Sim o Nso
i

1D do documento: HTS05081
Ultima atualizacgo: 5/17/2018

https:#isupport.lenovo. /r i 1 79

Figue em contato

(//www.facebook.com/lenovo)
O (//twitter.com/lenovo)

®

Back to top

https://support.lenovo,

Usar o Lenow Vantage facilita a sua vida - NG

o

(//www.youtube.com/lenovovision)
® (//pinterest.com/lenovous/)

#% Nosso compromisso com o meio ambiente
& (//www.lenovo.com/us/en/about#social-

responsibility)
A Lenovo tem o compromisso de lideranga ambiental em operagées para design
de produtos e solu¢des de recictagem.
Veja o nosso Relatorio Globat de Sustentabilidade.
{https:/Awws3.lenovo.com/us/en/social_responsibility/sustainability_reports/)

Sobre a Lenovo

Nossa Empresa (https://www.lenovo.com/br/pt/lenovo/?
linkTrack="footer:About%20Lenovo_Our%20Company)

Noticias (https://iww3 lenovo.com/br/pt/noticias?linkTrack=footer:About
Lenovo_News)

INVESTIDORES (http://static.lenovo.com/ww/lenovo/investor_relations.htm(?
linkTrack=footer:About%20Lenovo_lnvestor’%20Relations )

Responsabilidade Social

(https:/Awww3 lenovo.com/us/en/social_responsibility/product/?
linkTrack=footer:About%20Lenovo_Social%20Responsibility)

Product Compliance (https://www.lenovo.com/us/en/lenovo/compliance?
linkTrack=footer:About%20Lenovo_Product%20Compliance )

Informagdes Legais (https://mww.lenovo.com/br/pt/legal/?linkTrack=footer:About
Lenovo_Legal Information)

OPORTUNIDADES (http://lenovocareers.com/por/index.htmi)

Loja

Notebooks e Ultrabooks (http://shop.lenovo.com/br/pt/laptops/)

Tablets (http://shop.lenovo.com/br/pt/tablets/}

Workstations (http://shop.lenovo.com/br/pt/desktops/&gt;Desktops e All-in-
Ones8lt;/abgt; &l Nibgt; blt;li&gt;&lt;a href=)

Servidores (https://www.lenovo.com/us/en/data-center/servers/c/servers?menu-
id=explore_servers)

Acessorios e Atualizagdes (http://shop.lenovo.com/br/pt/acessorios/?
IPromotD=LEN130115}

Ofertas (http://shop.lenovo.com/br/pt/ofertas/)

services and repairs (http://shop.lenovo.com/br/pt/servicos_e_garantia/?

IPromolD=1.EN930148) @
Suporte Back to top

" "
1







08/08/2018 Usar o Lenov Vantage facilita a sua vida- NG
Login de prestador
Downloads {/ng/pt/products/downloads?linkTrack=footer:Support_Downloads)
Documentacdo (/ng/pt/products/documentation?linkTrack=footer:Support_Manuals)
Como fazer & solugcdes (/ng/pt/products/solutions?
linkTrack=footer:Support_Solutions)
Pesquisa de garantia {/ng/pt/warrantylookup?tinkTrack=footer:Support_Warranty
Lookup)
Fale conosco (/ng/pt/contactus)
Lista de telefones de Suporte (/ng/pt/supportphonelist)
Suporte para Armazenamento (https://download.lenovo.com/lenovoemc/la/pt)

Recursos

Fale Conosco (http://shop.lenovo.com/br/pt/contato/)

Onde Comprar (http://shop.lenovo.com/br/pt/revendedores/)

Blogs (http://news.lenovo.com/blog/?linkTrack=footer:Resources_Blogs)
Foruns (http://forums.lenovo.com/)

Acessibilidade do Produto
{/imvww lenovo .com/social_responsibility/us/en/accessibility_notebooks/)

Informacdo ambiental {http://www.lenovo.com/social_responsibility/br/pt/)

© 2019 Lenovo. Todos os direitos reservados

Termos de uso {//www.lenovo.com/br/ptitegal/) | Politica de privacidade
{/Imww lenovo.com/br/pt/privacy/) | Mapa do site (/sitemap) | Procurar Compatibilidade
{/solutions/browsercompatibility}

™

Back to top

htps:#isuppart.lenovo. /r







/ )
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Lenovo 3000 J100, J105, J110, J115, 1200, J200p. J20S, 5200, S200p, S205

All ThinkPad
Alt ThinkCentre

Support (fusfen)

All ThinkStation

Lenovo V/B/K/E Series

& Documentation
Related Articles

[video] How to download and instalt a driver from the Lenovo Support site {/videos/VID100754)

Lenovo System Update: Update Drivers, BIOS and Applications

[Video| How to download muiltiple drivers with Lenovo Download Manager {/videos/VID10G755)

Lenovo System Update saves you time and effort by helping automate the process of finding and installing the latest drivers, BICS, and other applications. He An error accurrad while installing Lenovo System Update within Windows 7 - ThinkPad, ThinkCentre (/solutions/HT503532)

and drivers helps aptimize the performance of your Lenovo system.

Lenovo System Update unabte to connect to proxy server using Internet explorer in Windows 7 - ThinkPad (/solutions/HT117141)

Understanding Drivers, BIOS, UEFl and Firmware {/solutions/HT103672}

Device Drivers: Frequently Asked Questions {FAQ} {/solutions/HT001609)

How to update syster BIOS {/solutions/HT500008)

Recommended way to enter BIOS for Think Series {/solutions/HT500222)

How to navigate and download Lenovo software or drivers from Support Site (/solutions/HT117260)

Lenovo Service Bridge: Automatically detects your system type and serial number for an improved Lenovo support experience (/solutions/HT10405

Popular Topics: Tips for PC's {/solutions/HT503909)
Watch our video: How to use Lenovo System Update (/videos/VID100774)

Windows Support Center {https://support.lenove.com/windows-support)

Notes:

Lenovo System Update was previously named ThinkVantage System Update (TVSU), and is one of the ThinkVantage Technologies (/solutions/HT03

» Lenovo Vantage (/solutions/ht505081) includes Lenovo System Update « Was this information helpful?
! Alias
+ [Video] Lenovo Vantage Overview {/videos/VID500030) . . D;cn
. Your feedback helps to improve this site. Origi
« [Videol How to get the latest drivers and BIOS With Lenovo Vantage (/videos/VIDS00028) Last
gy
« For [T Adminstrators, the Lenova System Update Solution Deployment Guide is available at: ThinkVantage Technologies IT Administrator Tools (/sol Yes i ; No j
; P
« Lenovo System Update is only for systems that run on Windows. Android users can refer to: | j L J

+ Android Upgrade Matrix (/solutions/HT501098)

Where to download
Stay in touch
For Windows 10, 8, 8.1 and 7
Click the button to download: 0 (//WWWfa cebook.com /le nOVO)

{ldownloads/DS012808) O (//tWItte r.com / len OVO)

Note: Microsoft .NET Framework version 4.0 (http://www.mmi com/en-US/ ils.aspx?id=17718) or above is required for System Update to ° ( / / www.you tube.com / lenovovisio n)

(#) How to run Lenovo System Update ® (//pinterest.com/lenovous/)

o Our commitment to the environment

i i : X ial-responsibili
Note: Run Windows Update before using Lenovo System Update. When using Lenovo System Update, some of the updates are dependent on certain Windo' " (https://www lenovo com/us/en/about#social-resp ity)

information on Windows Update, go to: See our Sustainability Report. (https://www3.lenovo.com/us/en/social _responsibility/sustainability_reports/)
* Windows Update: Frequently Asked Questions (https://support.lenovo.com/us/en/solutions/HT501271) About Lenovo
+ Run Windows Update before using Lenovo System Update ta retrieve system and software updates for your computer — ThinkCentre, ThinkPad ant Our Company (https://www.lenovo.com/usienflenovo/inkTrack=footer: About Lenovo._Our Company)
(/solutions/HT102010) News {https://news.lenovo.com/HinkTrack=footer:About Lenovo_News)
Investor Refations fhitps://static.lenova.com/wwi/lenovo/investor_relations.ntmi2linkTrack=footer:About Lenovo_Investor Relations)

ial ponsil i ity_reports/?linkTrack =footer:About Lenovo_Social

Sustainability (nttps://wwwr.lenovo.com/
Important Responsibility)

Product Compliance (https://www.lenovo.com/us/enflenovo/compliance?linkTrack=footer: About%20Lenovo,_Product%420Compliance)

Product Security (hitps://ww.lenovo. product y/landing.shtml)
Legal Information (https.//www.lenovo.com/t V/legal/2li :About Lenova_Legal ion)
Jobs at Lenovo (https://www.lenovocareers.com)

Lenovo System Update is used to update/instail Lenovo drivers, BIOS, and applications.

Lenovo System Update shouild be used to update your system after a new setup or re-image.

It is recommended that you do not install BIOS updates along with other updates.

Shop

Laptops & L {https://aww, nJus/er /LAPTOPS?linkTrack=foater:Shop_Laptops#%20Andz20Uktrabaoks)
Tablets {https://www.lenovo.com/us/en/tablets/c/T# ABLETS?linkTrack=footer:Shop_Tabtets)

Dasktops & All-in-Ones (https://www.lenovo.com/us/en/linkTrack=footer.Shop_Desktops)

Lenova System Update may need to be run multiple times to ensure all updates have been downloaded and installed successfully.

Lenova System Update is supported on the following systems:

+ Lenovo 3000 C100, C200, N100, N200, V160, V260
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Workstations {https://www.lenove.com/us/en/thinkworkstations)
Accessories & Software {hilps./fwww.lenovo.com/us/en/accessories-and-monitors/c/ACCESSORY?
iPromolD=LEN1301156linkTrack=footer: Shop_Accessaries%20And%20Softwares)

Servers (https://www.lencvo.com/u: {dat; ter/ rs/ciservers? d=explore_servers)
Storage (https://www.lenovo.com/us/en/dat nter / T i lore_storage)
Networking (https://www.lenave.com/us/en/dat: 1g/c/ ne i plore_networking)

Laptop Deals (https://wwav.lenovo.com/us/en/deals/laptops?menu-id=Deals)
Qutlet https://outlet.lenovo.com?linkTrack=footer:Shop_Outiet)

Support

[ {tusfen/p ops-and-ali-in-or -m-seri 720q oads?
linkTrack=footer:Support_Downloads)

Knowledge Base & Guides l/us/en/p i /

linkTrack=footer:Support_Manuals)

How-tos & Solutions (fus/en/produc! nd-all-in-ones/think
desktops/m720g/documentation/doc_userguide?linkTrack=footer:Support_Salutians)

Warranty Lookup (fus/en/warrantylookup?linkTrack=footer:Support_Warranty Lookup)
Parts Lookup {/ pi linkTrack=footer:Support_Parts Lookup)

Contact Us {fus/en/contactus?linkTrack=footer:Support_Contact%20Us)

Repair Status Check {/us/en/repairstatus?linkTrack =footer:Suppost_Repair Status)

Resources

Where to Buy thttps://www.lenovo.com/us/s i or/?linkTrack=footer rces_Where To Buy)

Shopping Help (hitps://www.lenovo. 1/shopping-faq/?li -Shopping Help)

Sales Order Status (https://ovp.lenovo.com/leno P / i i ion?lir g _Order
Status)

Product Specifications (PSREF) (hitps://psref.ienovo.com/)

Blogs {https://blog.lenovo.com?linkTrack=footer:Resources_Blogs)

Forums (https://forums.lenovo.com?linkTrack=footer:Resources_Forums)

Registration (https://support.tenovo.com/productregistration)

Product Accessibility thttps://www.tenovo.com/us/er ibitity/?linkTrack =footer:Resources_Product Accessibility)
Environmental Information (hitps://www.lenovo.com/t fsocial_ ibili wir /7
linkTrack=footer:Resources..Environmental Information)

© 2020 Lenova. All rights reserved
Terms of Use (//www.lenovo.com/us/en/legal/) | Privacy Policy (//www.lenovo.com/us/en/privacy/) | Site Map {/sitemap] | Browser
C ibility {/soluti NG
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