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Highlights

• Two downstream ports, one upstream port
- Two integrated downstream USB 2.0 PHYs
- One integrated upstream USB 2.0 PHY

• Integrated 10/100 Ethernet MAC with full-duplex 
support

• Integrated 10/100 Ethernet PHY with HP Auto-
MDIX

• Implements Reduced Power Operating Modes
• Minimized BOM Cost

- Single 25 MHz crystal (Eliminates cost of separate 
crystals for USB and Ethernet)

- Built-in Power-On-Reset (POR) circuit (Eliminates 
requirement for external passive or active reset)

Target Applications

• Desktop PCs
• Notebook PCs
• Printers
• Game Consoles
• Embedded Systems
• Docking Stations

Key Features

• USB Hub
- Fully compliant with Universal Serial Bus Specifica-

tion Revision 2.0
- HS (480 Mbps), FS (12 Mbps), and LS (1.5 Mbps) 

compatible
- Two downstream ports, one upstream port
- Port mapping and disable support
- Port Swap: Programmable USB diff-pair pin loca-

tion
- PHY Boost: Programmable USB signal drive 

strength
- Select presence of a permanently hardwired USB 

peripheral device on a port by port basis
- Advanced power saving features
- Downstream PHY goes into low power mode when 

port power to the port is disabled
- Full Power Management with individual or ganged 

power control of each downstream port.
- Integrated USB termination Pull-up/Pull-down 

resistors
- Internal short circuit protection of USB differential 

signal pins

Key Features (continued)

• High-Performance 10/100 Ethernet Controller
- Fully compliant with IEEE802.3/802.3u
- Integrated Ethernet MAC and PHY
- 10BASE-T and 100BASE-TX support
- Full- and half-duplex support with flow control
- Preamble generation and removal
- Automatic 32-bit CRC generation and checking
- Automatic payload padding and pad removal
- Loop-back modes
- TCP/UDP checksum offload support
- Flexible address filtering modes

– One 48-bit perfect address
– 64 hash-filtered multicast addresses
– Pass all multicast
– Promiscuous mode
– Inverse filtering
– Pass all incoming with status report

- Wakeup packet support
- Integrated Ethernet PHY

– Auto-negotiation, HP Auto-MDIX
– Automatic polarity detection and correction
– Energy Detect

• Power and I/Os
- Three PHY LEDs
- Eight GPIOs
- Supports bus-powered and self-powered operation
- Internal 1.8v core supply regulator
- External 3.3v I/O supply

• Miscellaneous features
- Optional EEPROM
- Optional 24MHz reference clock output for partner 

hub
- IEEE 1149.1 (JTAG) Boundary Scan

• Software
- Windows 2000/XP/Vista Driver
- Linux Driver
- Win CE Driver
- MAC OS Driver
- EEPROM Utility

• Packaging
- 64-pin QFN, lead-free RoHS compliant

• Environmental
- Commercial Temperature Range (0°C to +70°C)
- Industrial Temperature Range (-40°C to +85°C)
- ±8 kV HBM without External Protection Devices
- ±8 kV contact mode (IEC61000-4-2)
- ±15 kV air-gap discharge mode (IEC61000-4-2)

LAN9512/LAN9512i

USB 2.0 Hub and 10/100 Ethernet Controller 
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page. 

The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata
An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for cur-

rent devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the

revision of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Web site; http://www.microchip.com
• Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include -literature number) you are
using.

Customer Notification System
Register on our web site at www.microchip.com to receive the most current information on all of our products.
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1.0 INTRODUCTION

1.1 Block Diagram

1.1.1 OVERVIEW

The LAN9512/LAN9512i is a high performance Hi-Speed USB 2.0 hub with a 10/100 Ethernet controller. With applica-
tions ranging from embedded systems, desktop PCs, notebook PCs, printers, game consoles, and docking stations, the
LAN9512/LAN9512i is targeted as a high performance, low cost USB/Ethernet and USB/USB connectivity solution.

The LAN9512/LAN9512i contains an integrated USB 2.0 hub, two integrated downstream USB 2.0 PHYs, an integrated
upstream USB 2.0 PHY, a 10/100 Ethernet PHY, a 10/100 Ethernet Controller, a TAP controller, and a EEPROM con-
troller. A block diagram of the LAN9512/LAN9512i is provided in Figure 1-1.

The LAN9512/LAN9512i hub provides over 30 programmable features, including:

• PortMap (also referred to as port remap) which provides flexible port mapping and disabling sequences. The 
downstream ports of the LAN9512/LAN9512i hub can be reordered or disabled in any sequence to support multi-
ple platform designs’ with minimum effort. For any port that is disabled, the LAN9512/LAN9512i automatically 
reorders the remaining ports to match the USB host controller’s port numbering scheme.

• PortSwap which adds per-port programmability to USB differential pair pin locations. PortSwap allows direct 
alignment of USB signals (D+/D-) to connectors avoiding uneven trace length or crossing of the USB differential 
signals on the PCB.

• PHYBoost which enables four programmable levels of USB signal drive strength in USB port transceivers. PHY-
Boost attempts to restore USB signal integrity that has been compromised by system level variables such as poor 
PCB layout, long cables, etc.

1.1.2 USB HUB

The integrated USB hub is fully compliant with the USB 2.0 Specification and will attach to a USB host as a Full-Speed
Hub or as a Full-/High-Speed Hub. The hub supports Low-Speed, Full-Speed, and High-Speed (if operating as a High-
Speed hub) downstream devices on all of the enabled downstream ports.

A dedicated Transaction Translator (TT) is available for each downstream facing port. This architecture ensures maxi-
mum USB throughput for each connected device when operating with mixed-speed peripherals. 

The hub works with an external USB power distributed switch device to control VBUS switching to downstream ports,
and to limit current and sense over-current conditions.

FIGURE 1-1: INTERNAL BLOCK DIAGRAM
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All required resistors on the USB ports are integrated into the hub. This includes all series termination resistors on D+
and D- pins and all required pull-down and pull-up resistors on D+ and D- pins. The over-current sense inputs for the
downstream facing ports have internal pull-up resistors.

Two external ports are available for general USB device connectivity.

1.1.3 ETHERNET CONTROLLER

The 10/100 Ethernet controller provides an integrated Ethernet MAC and PHY which are fully IEEE 802.3 10BASE-T
and 802.3u 100BASE-TX compliant. The 10/100 Ethernet controller also supports numerous power management
wakeup features, including “Magic Packet”, “Wake on LAN” and “Link Status Change”. These wakeup events can be
programmed to initiate a USB remote wakeup.

The 10/100 Ethernet PHY integrates an IEEE 802.3 physical layer for twisted pair Ethernet applications. The PHY block
includes support for auto-negotiation, full or half-duplex configuration, auto-polarity correction and Auto-MDIX. Minimal
external components are required for the utilization of the integrated PHY.

The Ethernet controller implements four USB endpoints: Control, Interrupt, Bulk-in, and Bulk-out. The Bulk-in and Bulk-
out Endpoints allow for Ethernet reception and transmission respectively. Implementation of vendor-specific commands
allows for efficient statistics gathering and access to the Ethernet controller’s system control and status registers.

1.1.4 EEPROM CONTROLLER

The LAN9512/LAN9512i contains an EEPROM controller for connection to an external EEPROM. This allows for the
automatic loading of static configuration data upon power-on reset, pin reset, or software reset. The EEPROM can be
configured to load USB descriptors, USB device configuration, and the MAC address.

1.1.5 PERIPHERALS

The LAN9512/LAN9512i also contains a TAP controller, and provides three PHY LED indicators, as well as eight general
purpose I/O pins. All GPIOs can serve as remote wakeup events when LAN9512/LAN9512i is in a suspended state.

The integrated IEEE 1149.1 compliant TAP controller provides boundary scan via JTAG.

1.1.6 POWER MANAGEMENT

The LAN9512/LAN9512i features three variations of USB suspend: SUSPEND0, SUSPEND1, and SUSPEND2. These
modes allow the application to select the ideal balance of remote wakeup functionality and power consumption.

• SUSPEND0: Supports GPIO, “Wake On LAN”, and “Magic Packet” remote wakeup events. This suspend state 
reduces power by stopping the clocks of the MAC and other internal modules.

• SUSPEND1: Supports GPIO and “Link Status Change” for remote wakeup events. This suspend state consumes 
less power than SUSPEND0.

• SUSPEND2: Supports only GPIO assertion for a remote wakeup event. This is the default suspend mode for the 
LAN9512/LAN9512i.
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2.0 PIN DESCRIPTION AND CONFIGURATION

FIGURE 2-1: LAN9512/LAN9512I 64-QFN PIN ASSIGNMENTS (TOP VIEW)

NOTE: Exposed pad (VSS) on bottom of package must be connected to ground

NOTE: When HP Auto-MDIX is activated, the TXN/TXP pins can function as RXN/RXP and vice-versa
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TABLE 2-1: EEPROM PINS

Num 
PINs

Name Symbol
Buffer 
Type

Description

1 EEPROM Data 
In

EEDI IS
(PD)

This pin is driven by the EEDO output of the 
external EEPROM.

1 EEPROM Data 
Out

EEDO O8 This pin drives the EEDI input of the external 
EEPROM.

1 EEPROM Chip 
Select

EECS O8 This pin drives the chip select output of the external 
EEPROM. 

1 EEPROM Clock EECLK O8 This pin drives the EEPROM clock of the external 
EEPROM.

TABLE 2-2: JTAG PINS

Num 
PINs

Name Symbol
Buffer 
Type

Description

1 JTAG Test Port 
Reset

nTRST IS This active low pin functions as the JTAG test port 
reset input.

Note: This pin should be tied high if it is not 
used.

1 JTAG Test 
Mode Select

TMS IS This pin functions as the JTAG test mode select.

1 JTAG Test Data 
Input

TDI IS This pin functions as the JTAG data input.

1 JTAG Test Data 
Out

TDO O12 This pin functions as the JTAG data output.

1 JTAG Test 
Clock

TCK IS This pin functions as the JTAG test clock. This pin 
should be tied high through a 10 kΩ resistor.
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TABLE 2-3: MISCELLANEOUS PINS

Num 
PINs

Name Symbol
Buffer 
Type

Description

1 System Reset nRESET IS This active low pin allows external hardware to 
reset the device.

Note: This pin should be tied high if it is not 
used.

1 Ethernet 
Full-Duplex Indi-

cator LED

nFDX_LED OD12
(PU)

This pin is driven low (LED on) when the Ethernet 
link is operating in full-duplex mode.

General Pur-
pose I/O 0

GPIO0 IS/O12/
OD12
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.

1 Ethernet Link 
Activity Indica-

tor LED

nLNKA_LED OD12
(PU)

This pin is driven low (LED on) when a valid link is 
detected. This pin is pulsed high (LED off) for 
80 mS whenever transmit or receive activity is 
detected. This pin is then driven low again for a 
minimum of 80 mS, after which time it will repeat 
the process if TX or RX activity is detected. 
Effectively, LED2 is activated solid for a link. When 
transmit or receive activity is sensed, LED2 will 
function as an activity indicator.

General Pur-
pose I/O 1

GPIO1 IS/O12/
OD12
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.

1 Ethernet Speed 
Indicator LED

nSPD_LED OD12
(PU)

This pin is driven low (LED on) when the Ethernet 
operating speed is 100 Mbs, or during auto-
negotiation. This pin is driven high during 10Mbs 
operation, or during line isolation.

General Pur-
pose I/O 2

GPIO2 IS/O12/
OD12
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.

1 General Pur-
pose I/O 3

GPIO3 IS/O8/
OD8
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.

1 General Pur-
pose I/O 4

GPIO4 IS/O8/
OD8
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.

1 General Pur-
pose I/O 5

GPIO5 IS/O8/
OD8
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.

1 General Pur-
pose I/O 6

GPIO6 IS/O8/
OD8
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.

1 General Pur-
pose I/O 7

GPIO7 IS/O8/
OD8
(PU)

This General Purpose I/O pin is fully programmable 
as either a push-pull output, an open-drain output, 
or a Schmitt-triggered input.
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1 Detect 
Upstream VBUS 

Power

VBUS_DET IS_5V This pin detects the state of the upstream bus 
power. The Hub monitors VBUS_DET to determine 
when to assert the USBDP0 pin's internal pull-up 
resistor (signaling a connect event). 

For bus-powered hubs, this pin must be tied to 
VDD33IO. 

For self-powered hubs where the device is 
permanently attached to a host, VBUS_DET should 
be pulled to VDD33IO. For other self-powered 
applications, refer to the device reference 
schematic for additional connection information.

1 Auto-MDIX 
Enable

AUTOMDIX_EN IS Determines the default Auto-MDIX setting.

0 = Auto-MDIX is disabled.
1 = Auto-MDIX is enabled.

1 Test 1 TEST1 — Used for factory testing, this pin must always be left 
unconnected.

1 Test 2 TEST2 — Used for factory testing, this pin must always be 
connected to VSS for proper operation.

1 Test 3 TEST3 — Used for factory testing, this pin must always be 
connected to VDD33IO for proper operation.

1 24 MHz Clock 
Enable 

CLK24_EN IS This pin enables the generation of the 24 MHz 
clock on the CLK_24_OUT pin.

1  24 MHz Clock  CLK24_OUT 08 This pin outputs a 24 MHz clock that can be used 
a reference clock for a partner hub.

1 Test 4 TEST4 — Used for factory testing, this pin must always be left 
unconnected.

TABLE 2-4: USB PINS

Num 
PINs

Name Symbol
Buffer 
Type

Description

1 Upstream
USB DMINUS 0

USBDM0 AIO Upstream USB DMINUS signal.

1 Upstream
USB

DPLUS 0

USBDP0 AIO Upstream USB DPLUS signal. 

1 Downstream 
USB DMINUS 2

USBDM2 AIO Downstream USB peripheral 2 DMINUS signal.

1 Downstream 
USB DPLUS 2

USBDP2 AIO Downstream USB peripheral 2 DPLUS signal.

TABLE 2-3: MISCELLANEOUS PINS (CONTINUED) 

Num 
PINs

Name Symbol
Buffer 
Type

Description
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1 Downstream 
USB DMINUS 3

USBDM3 AIO Downstream USB peripheral 3 DMINUS signal.

1 Downstream 
USB DPLUS 3

USBDP3 AIO Downstream USB peripheral 3 DPLUS signal.

1 USB Port Power 
Control 2

PRTCTL2 IS/OD12
(PU)

When used as an output, this pin enables power to 
downstream USB peripheral 2.

When used as an input, this pin is used to sample 
the output signal from an external current monitor 
for downstream USB peripheral 2. An overcurrent 
condition is indicated when the signal is low.

Refer to Section 2.2 for additional information.

1 USB Port Power 
Control 3

PRTCTL3 IS/OD12
(PU)

When used as an output, this pin enables power to 
downstream USB peripheral 3.

When used as an input, this pin is used to sample 
the output signal from an external current monitor 
for downstream USB peripheral 3. An overcurrent 
condition is indicated when the signal is low.

Refer to Section 2.2 for additional information.

1 External USB 
Bias Resistor

USBRBIAS AI Used for setting HS transmit current level and on-
chip termination impedance. Connect to an 
external 12K 1.0% resistor to ground.

1 USB PLL +1.8V 
Power Supply

VDD18USBPLL P Refer to the LAN9512/LAN9512i reference 
schematics for additional connection information.

1 Crystal Input XI ICLK External 25 MHz crystal input.

Note: This pin can also be driven by a single-
ended clock oscillator. When this method 
is used, XO should be left unconnected

1  Crystal Output XO OCLK External 25 MHz crystal output.

TABLE 2-5: ETHERNET PHY PINS  

Num 
PINs

Name Symbol
Buffer 
Type

Description

1 Ethernet TX 
Data Out Nega-

tive

TXN AIO Negative output of the Ethernet transmitter. The 
transmit data outputs may be swapped internally 
with receive data inputs when Auto-MDIX is 
enabled. 

1 Ethernet TX 
Data Out Posi-

tive

TXP AIO Positive output of the Ethernet transmitter. The 
transmit data outputs may be swapped internally 
with receive data inputs when Auto-MDIX is 
enabled. 

TABLE 2-4: USB PINS (CONTINUED) 

Num 
PINs

Name Symbol
Buffer 
Type

Description
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Note 2-1 Exposed pad on package bottom (Figure 2-1).

1 Ethernet RX 
Data In Nega-

tive

RXN AIO Negative input of the Ethernet receiver. The receive 
data inputs may be swapped internally with 
transmit data outputs when Auto-MDIX is enabled. 

1 Ethernet RX 
Data In Positive

RXP AIO Positive input of the Ethernet receiver. The receive 
data inputs may be swapped internally with 
transmit data outputs when Auto-MDIX is enabled. 

7 +3.3V Analog 
Power Supply

VDD33A P Refer to the LAN9512/LAN9512i reference 
schematics for connection information.

1 External PHY 
Bias Resistor

EXRES AI Used for the internal bias circuits. Connect to an 
external 12.4K 1.0% resistor to ground.

1 Ethernet PLL 
+1.8V Power 

Supply

VDD18ETHPLL P Refer to the LAN9512/LAN9512i reference 
schematics for additional connection information.

TABLE 2-6: I/O POWER PINS, CORE POWER PINS, AND GROUND PAD

Num 
PINs

Name Symbol
Buffer 
Type

Description

5 +3.3V I/O Power VDD33IO P +3.3V Power Supply for I/O Pins.

Refer to the LAN9512/LAN9512i reference 
schematics for connection information.

2 Digital Core 
+1.8V Power 

Supply Output

VDD18CORE P +1.8V power from the internal core voltage 
regulator. All VDD18CORE pins must be tied 
together for proper operation.

Refer to the LAN9512/LAN9512i reference 
schematics for connection information.

1
Note
 2-1

Ground VSS P Ground

TABLE 2-7: NO-CONNECT PINS

Num 
PINs

Name Symbol
Buffer 
Type

Description

6 No Connect NC — These pins must be left floating for normal device 
operation

TABLE 2-5: ETHERNET PHY PINS (CONTINUED)  

Num 
PINs

Name Symbol
Buffer 
Type

Description
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2.1 Power Connections

Figure 2-2 illustrates the power connections for LAN9512/LAN9512i.

TABLE 2-8: 64-QFN PACKAGE PIN ASSIGNMENTS

Pin
Num

Pin Name
Pin

Num
Pin Name

Pin
Num

Pin Name
Pin

Num
Pin Name

1 USBDM2 17 NC 33 VDD33IO 49 VDD33A

2 USBDP2 18 NC 34 TEST2 50 EXRES

3 USBDM3 19 VDD33IO 35 GPIO3 51 VDD33A

4 USBDP3 20 nFDX_LED/
GPIO0

36 GPIO4 52 RXP

5 VDD33A 21 nLNKA_LED/
GPIO1

37 GPIO5 53 RXN

6 NC 22 nSPD_LED/
GPIO2

38 VDD18CORE 54 VDD33A

7 NC 23 EECLK 39 VDD33IO 55 TXP

8 NC 24 EECS 40 TEST3 56 TXN

9 NC 25 EEDO 41 AUTOMDIX_EN 57 VDD33A

10 VDD33A 26 EEDI 42 GPIO6 58 USBDM0

11 VBUS_DET 27 VDD33IO 43 GPIO7 59 USBDP0

12 nRESET 28 nTRST 44 CLK24_EN 60 XO

13 TEST1 29 TMS 45 CLK24_OUT 61 XI

14 PRTCTL2 30 TDI 46 VDD33IO 62 VDD18USBPLL

15 VDD18CORE 31 TDO 47 TEST4 63 USBRBIAS

16 PRTCTL3 32 TCK 48 VDD18ETHPLL 64 VDD33A

EXPOSED PAD
MUST BE CONNECTED TO VSS
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2.2 Port Power Control

This section details the usage of the port power control pins PRTCTL[3:2].

2.2.1 PORT POWER CONTROL USING A USB POWER SWITCH

The LAN9512/LAN9512i has a single port power control and over-current sense signal for each downstream port. When
disabling port power, the driver will actively drive a ‘0’. To avoid unnecessary power dissipation, the internal pull-up resis-
tor will be disabled at that time. When port power is enabled, the output driver is disabled and the pull-up resistor is

FIGURE 2-2: POWER CONNECTIONS
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enabled, creating an open drain output. If there is an over-current situation, the USB Power Switch will assert the open
drain OCS signal. The Schmitt trigger input will recognize this situation as a low. The open drain output does not inter-
fere. The overcurrent sense filter handles the transient conditions, such as low voltage, while the device is powering up.

2.2.2 PORT POWER CONTROL USING A POLY FUSE

When using the LAN9512/LAN9512i with a poly fuse, an external diode must be used (See Figure 2-4). When disabling
port power, the driver will drive a ‘0’. This procedure will have no effect since the external diode will isolate the pin from
the load. When port power is enabled, the output driver is disabled and the pull-up resistor is enabled, which creates an
open drain output. This means that the pull-up resistor is providing 3.3 volts to the anode of the diode. If there is an over-

FIGURE 2-3: PORT POWER CONTROL WITH USB POWER SWITCH
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current situation, the poly fuse will open. This will cause the cathode of the diode to go to 0_volts. The anode of the
diode will be at 0.7_volts, and the Schmidt trigger input will register this as a low, resulting in an overcurrent detection.
The open drain output does not interfere.

FIGURE 2-4: PORT POWER CONTROL WITH POLY FUSE
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Many customers use a single poly fuse to power all their devices. For the ganged situation, all power control pins must
be tied together.

2.3 Buffer Types

FIGURE 2-5: PORT POWER WITH GANGED CONTROL WITH POLY FUSE

TABLE 2-9: BUFFER TYPES

Buffer Type Description

IS Schmitt-triggered Input

IS_5V 5V Tolerant Schmitt-triggered Input

O8 Output with 8 mA sink and 8 mA source

OD8 Open-drain output with 8 mA sink

O12 Output with 12 mA sink and 12 mA source

OD12 Open-drain output with 12 mA sink

PU 50 μA (typical) internal pull-up. Unless otherwise noted in the pin description, internal pull-
ups are always enabled. 

Note: Internal pull-up resistors prevent unconnected inputs from floating. Do not rely on 
internal resistors to drive signals external to LAN9512/LAN9512i. When 
connected to a load that must be pulled high, an external resistor must be added.
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PD 50 μA (typical) internal pull-down. Unless otherwise noted in the pin description, internal 
pull-downs are always enabled.

Note: Internal pull-down resistors prevent unconnected inputs from floating. Do not rely 
on internal resistors to drive signals external to LAN9512/LAN9512i. When 
connected to a load that must be pulled low, an external resistor must be added.

AI Analog input

AIO Analog bidirectional

ICLK Crystal oscillator input pin

OCLK Crystal oscillator output pin

P Power pin

TABLE 2-9: BUFFER TYPES (CONTINUED) 

Buffer Type Description
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3.0 EEPROM CONTROLLER (EPC)

LAN9512/LAN9512i may use an external EEPROM to store the default values for the USB descriptors and the MAC
address. The EEPROM controller supports most “93C46” type EEPROMs. A total of nine address bits are used to sup-
port 256/512 byte EEPROMs.

A 3-wire style 2K/4K EEPROM that is organized for 256/512 x 8-bit operation must be used.

The MAC address is used as the default Ethernet MAC address and is loaded into the MAC’s ADDRH and ADDRL reg-
isters. If a properly configured EEPROM is not detected, it is the responsibility of the Host LAN Driver to set the IEEE
addresses.

After a system-level reset occurs, the device will load the default values from a properly configured EEPROM. The
device will not accept USB transactions from the Host until this process is completed.

The EEPROM controller also allows the Host system to read, write and erase the contents of the Serial EEPROM.

3.1 EEPROM Format

Table 3-1 illustrates the format in which data is stored inside of the EEPROM.

Note the EEPROM offsets are given in units of 16-bit word offsets. A length field with a value of zero indicates that the
field does not exist in the EEPROM. The device will use the field’s HW default value in this case.

Note: For Device Descriptors, the only valid values for the length are 0 and 18.

Note: For Configuration and Interface Descriptors, the only valid values for the length are 0 and 18.

Note: The EEPROM programmer must ensure that if a String Descriptor does not exist in the EEPROM, the ref-
erencing descriptor must contain 00h for the respective string index field.

Note: If no Configuration Descriptor is present in the EEPROM, then the Configuration Flags affect the values of
bmAttributes and bMaxPower in the Ethernet Controller Configuration Descriptor.

Note: If all String Descriptor lengths are zero, then a Language ID will not be supported.

TABLE 3-1: EEPROM FORMAT

EEPROM Address EEPROM Contents

00h 0xA5

01h MAC Address [7:0]

02h MAC Address [15:8]

03h MAC Address [23:16]

04h MAC Address [31:24]

05h MAC Address [39:32]

06h MAC Address [47:40]

07h Full-Speed Polling Interval for Interrupt Endpoint

08h Hi-Speed Polling Interval for Interrupt Endpoint

09h Configuration Flags

0Ah Language ID Descriptor [7:0]

0Bh Language ID Descriptor [15:8]

0Ch Manufacturer ID String Descriptor Length (bytes)

0Dh Manufacturer ID String Descriptor EEPROM Word Offset
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0Eh Product Name String Descriptor Length (bytes)

0Fh Product Name String Descriptor EEPROM Word Offset

10h Serial Number String Descriptor Length (bytes)

11h Serial Number String Descriptor EEPROM Word Offset

12h Configuration String Descriptor Length (bytes)

13h Configuration String Descriptor Word Offset

14h Interface String Descriptor Length (bytes)

15h Interface String Descriptor Word Offset

16h Hi-Speed Device Descriptor Length (bytes)

17h Hi-Speed Device Descriptor Word Offset

18h Hi-Speed Configuration and Interface Descriptor Length (bytes)

19h Hi-Speed Configuration and Interface Descriptor Word Offset

1Ah Full-Speed Device Descriptor Length (bytes)

1Bh Full-Speed Device Descriptor Word Offset

1Ch Full-Speed Configuration and Interface Descriptor Length (bytes)

1Dh Full-Speed Configuration and Interface Descriptor Word Offset

1Eh-1Fh RESERVED

20h Vendor ID LSB Register (VIDL)

21h Vendor ID MSB Register (VIDM)

22h Product ID LSB Register (PIDL)

23h Product ID MSB Register (PIDM)

24h Device ID LSB Register (DIDL)

25h Device ID MSB Register (DIDM)

26h Config Data Byte 1 Register (CFG1)

27h Config Data Byte 2 Register (CFG2)

28h Config Data Byte 3 Register (CFG3)

29h Non-Removable Devices Register (NRD)

2Ah Port Disable (Self) Register (PDS)

2Bh Port Disable (Bus) Register (PDB)

2Ch Max Power (Self) Register (MAXPS)

2Dh Max Power (Bus) Register (MAXPB)

2Eh Hub Controller Max Current (Self) Register (HCMCS)

TABLE 3-1: EEPROM FORMAT (CONTINUED) 

EEPROM Address EEPROM Contents
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Note: EEPROM byte addresses past 39h can be used to store data for any purpose.

Table 3-2 describes the Configuration Flags

3.1.1 HUB CONFIGURATION

EEPROM offsets 20h through 39h comprise the Hub Configuration parameters. Table 3-3 describes these parameters
and their default ROM values (Values assumed if no valid EEPROM present).

2Fh Hub Controller Max Current (Bus) Register (HCMCB)

30h Power-on Time Register (PWRT)

31h Boost_Up Register (BOOSTUP)

32h RESERVED

33h Boost_3:2 Register (BOOST32)

34h RESERVED

35h Port Swap Register (PRTSP)

36h Port Remap 12 Register (PRTR12)

37h Port Remap 3 Register (PRTR3)

38h RESERVED

39h Status/Command Register (STCD)

TABLE 3-2: CONFIGURATION FLAGS DESCRIPTION

Bit Name Description

7:3 RESERVED 00000b

2 Remote Wakeup Support 0 = The device does not support remote wakeup.
1 = The device supports remote wakeup.

1 RESERVED 0b

0 Power Method 0 = The device Controller is bus-powered.
1 = The device Controller is self-powered.

TABLE 3-3: HUB CONFIGURATION

EEPROM 
Offset

Description Default

20h Vendor ID LSB Register (VIDL)
Least Significant Byte of the Vendor ID. This is a 16-bit value that uniquely identifies 
the Vendor of the user device (assigned by USB-Interface Forum).

24h

TABLE 3-1: EEPROM FORMAT (CONTINUED) 

EEPROM Address EEPROM Contents
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21h Vendor ID MSB (VIDM)
Most Significant Byte of the Vendor ID. This is a 16-bit value that uniquely identifies 
the Vendor of the user device (assigned by USB-Interface Forum).

04h

22h Product ID LSB Register (PIDL)
Least Significant Byte of the Product ID. This is a 16-bit value that the Vendor can 
assign that uniquely identifies this particular product (assigned by the OEM).

12h

23h Product ID MSB Register (PIDM)
Most Significant Byte of the Product ID. This is a 16-bit value that the Vendor can 
assign that uniquely identifies this particular product (assigned by the OEM).

95h

24h Device ID LSB Register (DIDL)
Least Significant Byte of the Device ID. This is a 16-bit device release number in 
BCD format (assigned by the OEM).

00h

25h Device ID MSB Register (DIDM)
Most Significant Byte of the Device ID. This is a 16-bit device release number in BCD 
format (assigned by the OEM).

Note 3-1

26h Config Data Byte 1 Register (CFG1)
Refer to Table 3-4, “Config Data Byte 1 Register (CFG1) Format,” on page 26 for 
details.

9Bh

27h Config Data Byte 2 Register (CFG2)
Refer to Table 3-5, “Config Data Byte 2 Register (CFG2) Format,” on page 27 for 
details.

18h

28h Config Data Byte 3 Register (CFG3)
Refer to Table 3-6, “Config Data Byte 3 Register (CFG3) Format,” on page 27 for 
details.

00h

29h Non-Removable Devices Register (NRD)
Indicates which port(s) include non-removable devices.

0 = Port is removable
1 = Port is non-removable

Informs the host if one of the active ports has a permanent device that is not 
detachable from the Hub.

Note: The device must provide its own descriptor data.

Bit 7 = RESERVED
Bit 6 = RESERVED
Bit 5 = RESERVED
Bit 4 = RESERVED
Bit 3 = 1; Port 3 non-removable
Bit 2 = 1; Port 2 non-removable
Bit 1 = 1; Port 1 non-removable
Bit 0 is RESERVED, always = 0b

Note: Bit 1 must be set to 1 by firmware for proper identification of the Ethernet 
Controller as a non-removable device.

02h

TABLE 3-3: HUB CONFIGURATION (CONTINUED) 

EEPROM 
Offset

Description Default
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2Ah Port Disable (Self) Register (PDS)
Disables 1 or more ports.

0 = Port is available
1 = Port is disabled

During Self-Powered operation, this selects the ports which will be permanently 
disabled, and are not available to be enabled or enumerated by a host controller. 
The ports can be disabled in any order, the internal logic will automatically report the 
correct number of enabled ports to the USB host, and will reorder the active ports in 
order to ensure proper function.

Bit 7 = RESERVED
Bit 6 = RESERVED
Bit 5 = RESERVED
Bit 4 = RESERVED
Bit 3 = 1; Port 3 disabled
Bit 2 = 1; Port 2 disabled
Bit 1 = 1; Port 1 disabled
Bit 0 is RESERVED, always = 0b

30h

2Bh Port Disable (Bus) Register (PDB)
Disables 1 or more ports.

0 = Port is available
1 = Port is disabled

During Bus-Powered operation, this selects the ports which will be permanently 
disabled, and are not available to be enabled or enumerated by a host controller. 
The ports can be disabled in any order, the internal logic will automatically report the 
correct number of enabled ports to the USB host, and will reorder the active ports in 
order to ensure proper function.

Bit 7 = RESERVED
Bit 6 = RESERVED
Bit 5 = RESERVED
Bit 4 = RESERVED
Bit 3 = 1; Port 3 disabled
Bit 2 = 1; Port 2 disabled
Bit 1 = 1; Port 1 disabled
Bit 0 is RESERVED, always = 0b

30h

2Ch Max Power (Self) Register (MAXPS)
Value in 2 mA increments that the Hub consumes from an upstream port (VBUS) 
when operating as a self-powered hub. This value includes the hub silicon along with 
the combined power consumption (from VBUS) of all associated circuitry on the 
board. This value also includes the power consumption of a permanently attached 
peripheral if the hub is configured as a compound device, and the embedded 
peripheral reports 0 mA in its descriptors.

Note: The USB 2.0 Specification does not permit this value to exceed 100 mA.

01h

2Dh Max Power (Bus) Register (MAXPB)
Value in 2 mA increments that the Hub consumes from an upstream port (VBUS) 
when operating as a bus-powered hub. This value includes the hub silicon along with 
the combined power consumption (from VBUS) of all associated circuitry on the 
board. This value also includes the power consumption of a permanently attached 
peripheral if the hub is configured as a compound device, and the embedded 
peripheral reports 0 mA in its descriptors.

00h

TABLE 3-3: HUB CONFIGURATION (CONTINUED) 

EEPROM 
Offset

Description Default
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2Eh Hub Controller Max Current (Self) Register (HCMCS)
Value in 2 mA increments that the Hub consumes from an upstream port (VBUS) 
when operating as a self-powered hub. This value includes the hub silicon along with 
the combined power consumption (from VBUS) of all associated circuitry on the 
board. This value does NOT include the power consumption of a permanently 
attached peripheral if the hub is configured as a compound device.

Note: The USB 2.0 Specification does not permit this value to exceed 100mA.

01h

2Fh Hub Controller Max Current (Bus) Register (HCMCB)
Value in 2 mA increments that the Hub consumes from an upstream port (VBUS) 
when operating as a bus-powered hub. This value includes the hub silicon along with 
the combined power consumption (from VBUS) of all associated circuitry on the 
board. This value does NOT include the power consumption of a permanently 
attached peripheral if the hub is configured as a compound device.

00h

30h Power-on Time Register (PWRT)
The length of time that it takes (in 2 mS intervals) from the time the host initiated 
power-on sequence begins on a port until power is good on that port. System 
software uses this value to determine how long to wait before accessing a powered-
on port.

32h

31h Boost_Up Register (BOOSTUP)
Refer to Table 3-7, “Boost_Up Register (BOOSTUP) Format,” on page 28 for details.

00h

32h RESERVED 00h

33h Boost_3:2 Register (BOOST32)
Refer to Table 3-8, “Boost_4:2 Register (BOOST42) Format,” on page 28 for details.

00h

34h RESERVED 00h

35h Port Swap Register (PRTSP)
Swaps the Upstream and Downstream USB DP and DM pins for ease of board 
routing to devices and connectors.

0 = USB D+ functionality is associated with the DP pin and D- functionality is 
associated with the DM pin.

1 = USB D+ functionality is associated with the DM pin and D- functionality is 
associated with the DP pin.

Bit 7 = RESERVED
Bit 6 = RESERVED
Bit 5 = RESERVED
Bit 4 = RESERVED
Bit 3 = 1; Port 3 DP/DM is swapped
Bit 2 = 1; Port 2 DP/DM is swapped
Bit 1 = RESERVED
Bit 0 = 1; Upstream Port DP/DM is swapped

00h

TABLE 3-3: HUB CONFIGURATION (CONTINUED) 

EEPROM 
Offset

Description Default
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36h Port Remap 12 Register (PRTR12)
When a hub is enumerated by a USB Host Controller, the hub is only permitted to 
report how many ports it has. The hub is not permitted to select a numerical range 
or assignment. The Host Controller will number the downstream ports of the hub 
starting with the number 1, up to the number of ports that the hub reported having.

The host’s port number is referred to as “Logical Port Number” and the physical port 
on the hub is the “Physical Port Number”. When remapping mode is enabled, (see 
Port Re-Mapping Enable (PRTMAP_EN) bit in Config Data Byte 3 Register (CFG3) 
Format) the hub’s downstream port numbers can be remapped to different logical 
port numbers (assigned by the host).

Note: The OEM must ensure that Contiguous Logical Port Numbers are used, 
starting from #1 up to the maximum number of enabled ports. This ensures 
that the hub’s ports are numbered in accordance with the way a Host will 
communicate with the ports.

21h

TABLE 3-3: HUB CONFIGURATION (CONTINUED) 

EEPROM 
Offset

Description Default

Bit [7:4] = 0000 Physical Port 2 is Disabled

0001 Physical Port 2 is mapped to Logical Port 1

0010 Physical Port 2 is mapped to Logical Port 2

0011 Physical Port 2 is mapped to Logical Port 3

All others RESERVED

Bit [3:0] = 0000 Physical Port 1 is Disabled

0001 Physical Port 1 is mapped to Logical Port 1

0010 Physical Port 1 is mapped to Logical Port 2

0011 Physical Port 1 is mapped to Logical Port 3

All others RESERVED
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Note 3-1 Default value is dependent on device revision.

37h Port Remap 3 Register (PRTR3)
When a hub is enumerated by a USB Host Controller, the hub is only permitted to 
report how many ports it has. The hub is not permitted to select a numerical range 
or assignment. The Host Controller will number the downstream ports of the hub 
starting with the number 1, up to the number of ports that the hub reported having.

The host’s port number is referred to as “Logical Port Number” and the physical port 
on the hub is the “Physical Port Number”. When remapping mode is enabled (see 
Port Re-Mapping Enable (PRTMAP_EN) bit in Config Data Byte 3 Register (CFG3) 
Format), the hub’s downstream port numbers can be remapped to different logical 
port numbers (assigned by the host).

Note: The OEM must ensure that Contiguous Logical Port Numbers are used, 
starting from #1 up to the maximum number of enabled ports, this ensures 
that the hub’s ports are numbered in accordance with the way a Host will 
communicate with the ports.

03h

38h RESERVED 00h

39h Status/Command Register (STCD)
Refer to Table 3-9, “Status/Command Register (STCD) Format,” on page 29 for 
details.

01h

TABLE 3-3: HUB CONFIGURATION (CONTINUED) 

EEPROM 
Offset

Description Default

Bit [7:4] = — RESERVED

Bit [3:0] = 0000 Physical Port 3 is Disabled

0001 Physical Port 3 is mapped to Logical Port 1

0010 Physical Port 3 is mapped to Logical Port 2

0011 Physical Port 3 is mapped to Logical Port 3

All others RESERVED
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TABLE 3-4: CONFIG DATA BYTE 1 REGISTER (CFG1) FORMAT

Bits Description Default

7 Self or Bus Power (SELF_BUS_PWR)
Selects between Self or Bus-Powered operation.

0 = Bus-Powered
1 = Self-Powered

The Hub is either Self-Powered (draws less than 2 mA of upstream bus power) or 
Bus-Powered (limited to a 100 mA maximum of upstream power prior to being 
configured by the host controller). 

When configured as a Bus-Powered device, the SMSC Hub consumes less than 
100 mA of current prior to being configured. After configuration, the Bus-Powered 
SMSC Hub (along with all associated hub circuitry, any embedded devices if part of 
a compound device, and 100 mA per externally available downstream port) must 
consume no more than 500 mA of upstream VBUS current. The current consumption 
is system dependent, and the OEM must ensure that the USB 2.0 specifications are 
not violated.

When configured as a Self-Powered device, <1mA of upstream VBUS current is 
consumed and all ports are available, with each port being capable of sourcing 
500 mA of current.

1b

6 RESERVED 0b

5 High Speed Disable (HS_DISABLE)
Disables the capability to attach as either a High/Full-Speed device, and forces 
attachment as Full-Speed only (no High-Speed support).

0 = High-/Full-Speed
1 = Full-Speed-Only (High-Speed disabled)

0b

4 Multiple TT Enable (MTT_ENABLE)
Enables one transaction translator per port operation. 

Selects between a mode where only one transaction translator is available for 
all ports (Single-TT), or each port gets a dedicated transaction translator (Multi-
TT).

Note: The host may force Single-TT mode only.

0 = Single TT for all ports.
1 = One TT per port (multiple TT's supported)

1b

3 EOP Disable (EOP_DISABLE)
Disables EOP generation of EOF1 when in Full-Speed mode. During FS operation 
only, this permits the Hub to send EOP if no downstream traffic is detected at EOF1. 
See Section 11.3.1 of the USB 2.0 Specification for additional details. 

Note: Generation of an EOP at the EOF1 point may prevent a Host controller 
(operating in FS mode) from placing the USB bus in suspend.

0 = An EOP is generated at the EOF1 point if no traffic is detected.
1 = EOP generation at EOF1 is disabled (note: this is normal USB operation).

Note: This is a rarely used feature in the PC environment, existing drivers may 
not have been thoroughly debugged with this feature enabled. It is included 
because it is a permitted feature in Chapter 11 of the USB specification.

1b
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2:1 Over Current Sense (CURRENT_SNS)
Selects current sensing on a port-by-port basis, all ports ganged, or none (only for 
bus-powered hubs) The ability to support current sensing on a port or ganged basis 
is hardware implementation dependent.

00 = Ganged sensing (all ports together)
01 = Individual port-by-port
1x = Over current sensing not supported (must only be used with Bus- Powered 
configurations!)

01b

0 Port Power Switching (PORT_PWR)
Enables power switching on all ports simultaneously (ganged), or port power 
is individually switched on and off on a port by port basis (individual). The 
ability to support power enabling on a port or ganged basis is hardware 
implementation dependent.

0 = Ganged switching (all ports together)
1 = Individual port by port switching

1b

TABLE 3-5: CONFIG DATA BYTE 2 REGISTER (CFG2) FORMAT

BITS DESCRIPTION DEFAULT

7:6 RESERVED 00b

5:4 Over Current Timer (OC_TIMER)
Over Current Timer delay

00 = 50 ns
01 = 100 ns (This is the recommended value)
10 = 200 ns
11 = 400 ns

01b

3 Compound Device (COMPOUND)
Allows the OEM to indicate that the Hub is part of a compound (see the USB 
Specification for definition) device. The applicable port(s) must also be defined as 
having a “Non-Removable Device”.

0 = No
1 = Yes, Hub is part of a compound device

1b

2:0 RESERVED 000b

TABLE 3-6: CONFIG DATA BYTE 3 REGISTER (CFG3) FORMAT

Bits Description Default

7:4 RESERVED 0h

TABLE 3-4: CONFIG DATA BYTE 1 REGISTER (CFG1) FORMAT (CONTINUED) 

Bits Description Default
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3 Port Re-Mapping Enable (PRTMAP_EN)
Selects the method used by the Hub to assign port numbers and disable ports.

0 = Standard Mode. The following EEPROM addresses are used to define which 
ports are enabled. The ports mapped as Port’n’ on the Hub are reported as Port’n’ 
to the host, unless one of the ports is disabled, then the higher numbered ports are 
remapped in order to report contiguous port numbers to the host.

EEPROM Address 2Ah: Port Disable for Self-Powered operation
EEPROM Address 2Bh: Port Disable for Bus-Powered operation

1 = Port Re-Map mode. The mode enables remapping via the following EEPROM 
addresses:

EEPROM Address 36h: Port Remap 12
EEPROM Address 37h: Port Remap 3

0b

2:0 RESERVED 000b

TABLE 3-7: BOOST_UP REGISTER (BOOSTUP) FORMAT

Bits Description Default

7:2 RESERVED 000000b

1:0 Upstream USB Electrical Signaling Drive Strength Boost Bit for Upstream Port 
A (BOOST_IOUT_A)

00 = Normal electrical drive strength
01 = Elevated electrical drive strength (+4% boost)
10 = Elevated electrical drive strength (+8% boost)
11 = Elevated electrical drive strength (+12% boost)

00b

TABLE 3-8: BOOST_4:2 REGISTER (BOOST42) FORMAT

Bits Description Default

7:6 RESERVED 00b

5:4 Upstream USB Electrical Signaling Drive Strength Boost Bit for Downstream 
Port 3 (BOOST_IOUT_3)

00 = Normal electrical drive strength
01 = Elevated electrical drive strength (+4% boost)
10 = Elevated electrical drive strength (+8% boost)
11 = Elevated electrical drive strength (+12% boost)

00b

TABLE 3-6: CONFIG DATA BYTE 3 REGISTER (CFG3) FORMAT (CONTINUED) 

Bits Description Default
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3.2 EEPROM Defaults

The signature value of 0xA5 is stored at address 0. A different signature value indicates to the EEPROM controller that
no EEPROM or an un-programmed EEPROM is attached to the device. In this case, the hardware default values are
used, as shown in Table 3-10.

3:2 Upstream USB Electrical Signaling Drive Strength Boost Bit for Downstream 
Port 2 (BOOST_IOUT_2)

00 = Normal electrical drive strength
01 = Elevated electrical drive strength (+4% boost)
10 = Elevated electrical drive strength (+8% boost)
11 = Elevated electrical drive strength (+12% boost)

00b

1:0 RESERVED 00b

TABLE 3-9: STATUS/COMMAND REGISTER (STCD) FORMAT

Bits Description Default

7:2 RESERVED 000000b

1 Reset (RESET)
Resets the internal memory back to nRESET assertion default settings.

0 = Normal Run/Idle State
1 = Force a reset of the registers to their default state

Note: During this reset, this bit is automatically cleared to its default value of 0.

0b

0 USB Attach and Write Protect (USB_ATTACH)

0 = Device is in configuration state
1 = Hub will signal a USB attach event to an upstream device, and the internal 
memory (address range 00h - FEh) is “write-protected” to prevent unintentional data 
corruption.

Note: This bit is write once and is only cleared by assertion of the external 
nRESET or POR.

1b

TABLE 3-10: EEPROM DEFAULTS

Field Default Value

Ethernet Controller 
MAC Address

FFFFFFFFFFFFh

Ethernet Controller 
Full-Speed Polling Interval 
(mS)

01h

TABLE 3-8: BOOST_4:2 REGISTER (BOOST42) FORMAT (CONTINUED) 

Bits Description Default
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3.3 EEPROM Auto-Load

Certain system level resets (USB reset, POR, nRESET, and SRST) cause the EEPROM contents to be loaded into the
device. After a reset, the EEPROM controller attempts to read the first byte of data from the EEPROM. If the value 0xA5
is read from the first address, then the EEPROM controller will assume that the external Serial EEPROM is configured
for auto-loading. If a value other than 0xA5 is read from the first address, the EEPROM auto-load will not commence.

Note: The EEPROM contents are loaded for both the Hub and the Ethernet Controller as a result of a POR or
nRESET. The USB reset results only in the loading of the MAC address from the EEPROM. A software reset
(SRST) or a EEPROM Reload Command causes the EEPROM contents related solely to the Ethernet Con-
troller to be loaded.

3.4 An Example of EEPROM Format Interpretation

Table 3-11 and Table 3-12 provide an example of how the contents of a EEPROM are formatted. Table 3-11 is a dump
of the EEPROM memory (256-byte EEPROM), while Table 3-12 illustrates, byte by byte, how the EEPROM is formatted.

Ethernet Controller 
Hi-Speed Polling Interval 
(mS)

04h

Ethernet Controller Con-
figuration Flags

05h

Ethernet Controller Maxi-
mum Power (mA)

01h

Ethernet Controller Ven-
dor ID

0424h

Ethernet Controller Prod-
uct ID

EC00h

TABLE 3-11: DUMP OF EEPROM MEMORY

Offset
Byte

Value

0000h A5 12 34 56 78 9A BC 01

0008h 04 05 09 04 0A 1D 00 00

0010h 00 00 00 00 00 00 12 22

0018h 12 2B 12 34 12 3D 00 00

0020h 24 04 12 95 00 01 9B 18

0028h 00 02 30 30 01 00 01 00

0030h 32 00 00 00 00 00 21 03

0038h 00 01 0A 03 53 00 4D 00

TABLE 3-10: EEPROM DEFAULTS

Field Default Value
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0040h 53 00 43 00 12 01 00 02

0048h FF 00 01 40 24 04 00 EC

0050h 00 01 01 00 00 01 09 02

0058h 27 00 01 01 00 E0 01 09

0060h 04 00 00 03 FF 00 FF 00

0068h 12 01 00 02 FF 00 FF 40

0070h 24 04 00 EC 00 01 01 00

0078h 00 01 09 02 27 00 01 01

0080h 00 E0 01 09 04 00 00 03

0088h FF 00 FF 00 ....................

0090h - 00FFh ..........................................

TABLE 3-12: EEPROM EXAMPLE - 256 BYTE EEPROM

EEPROM
Address

EEPROM
Contents

(Hex)
Description

00h A5 EEPROM Programmed Indicator

01h-06h 12 34 56 78 9A BC MAC Address 12 34 56 78 9A BC

07h 01 Full-Speed Polling Interval for Interrupt Endpoint (1 ms)

08h 04 Hi-Speed Polling Interval for Interrupt Endpoint (4 ms)

09h 05 Configuration Flags - The device is self-powered and supports remote 
wakeup. 

0Ah-0Bh 09 04 Language ID Descriptor 0409h, English

0Ch 0A Manufacturer ID String Descriptor Length (10 bytes)

0Dh 1D Manufacturer ID String Descriptor EEPROM Word Offset (1Dh)
Corresponds to EEPROM Byte Offset 3Ah

0Eh 00 Product Name String Descriptor Length (0 bytes - NA)

0Fh 00 Product Name String Descriptor EEPROM Word Offset (Don’t Care)

10h 00 Serial Number String Descriptor Length (0 bytes - NA)

11h 00 Serial Number String Descriptor EEPROM Word Offset (Don’t Care)

TABLE 3-11: DUMP OF EEPROM MEMORY (CONTINUED) 

Offset
Byte

Value
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12h 00 Configuration String Descriptor Length (0 bytes - NA)

13h 00 Configuration String Descriptor Word Offset (Don’t Care)

14h 00 Interface String Descriptor Length (0 bytes - NA)

15h 00 Interface String Descriptor Word Offset (Don’t Care)

16h 12 Hi-Speed Device Descriptor Length (18 bytes)

17h 22h Hi-Speed Device Descriptor Word Offset (22h)
Corresponds to EEPROM Byte Offset 44h

18h 12 Hi-Speed Configuration and Interface Descriptor Length (18 bytes)

19h 2B Hi-Speed Configuration and Interface Descriptor Word Offset (2Bh)
Corresponds to EEPROM Byte Offset 56h

1Ah 12 Full-Speed Device Descriptor Length (18 bytes)

1Bh 34 Full-Speed Device Descriptor Word Offset (34h)
Corresponds to EEPROM Byte Offset 68h

1Ch 12 Full-Speed Configuration and Interface Descriptor Length (18 bytes)

1Dh 3D Full-Speed Configuration and Interface Descriptor Word Offset (3Dh)
Corresponds to EEPROM Byte Offset 7Ah

1Eh 00 RESERVED

1Fh 00 RESERVED

20h 24 Vendor ID LSB Register (VIDL)

21h 04 Vendor ID MSB Register (VIDM)

22h 12 Product ID LSB Register (PIDL)

23h 95 Product ID MSB Register (PIDM)

24h 00 Device ID LSB Register (DIDL)

25h 01 Device ID MSB Register (DIDM)

26h 9B Config Data Byte 1 Register (CFG1)

27h 18 Config Data Byte 2 Register (CFG2)

28h 00 Config Data Byte 3 Register (CFG3)

29h 02 Non-Removable Devices Register (NRD)

2Ah 30 Port Disable (Self) Register (PDS)

2Bh 30 Port Disable (Bus) Register (PDB)

2Ch 01 Max Power (Self) Register (MAXPS)

2Dh 00 Max Power (Bus) Register (MAXPB)

2Eh 01 Hub Controller Max Current (Self) Register (HCMCS)

TABLE 3-12: EEPROM EXAMPLE - 256 BYTE EEPROM (CONTINUED) 

EEPROM
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EEPROM
Contents

(Hex)
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2Fh 00 Hub Controller Max Current (Bus) Register (HCMCB)

30h 32 Power-on Time Register (PWRT)

31h 00 Boost_Up Register (BOOSTUP)

32h 00 RESERVED

33h 00 Boost_3:2 Register (BOOST32)

34h 00 RESERVED

35h 00 Port Swap Register (PRTSP)

36h 21 Port Remap 12 Register (PRTR12)

37h 03 Port Remap 3 Register (PRTR3)

38h 00 RESERVED

39h 01 Status/Command Register (STCD)

3A 0A Size of Manufacturer ID String Descriptor (10 bytes)

3Bh 03 Descriptor Type (String Descriptor - 03h)

3Ch-43h 53 00 4D 00 53 00 43 00 Manufacturer ID String (“SMSC” in UNICODE)

44h 12 Size of Hi-Speed Device Descriptor in Bytes (18 bytes)

45h 01 Descriptor Type (Device Descriptor - 01h)

46h-47h 00 02 USB Specification Number that the device complies with (0200h)

48h FF Class Code

49h 00 Subclass Code

4Ah FF Protocol Code

4Bh 40 Maximum Packet Size for Endpoint 0

4Ch-4Dh 24 04 Vendor ID (0424h)

4Eh-4Fh 00 EC Product ID (EC00h)

50h-51h 00 01 Device Release Number (0100h)

52h 01 Index of Manufacturer String Descriptor

53h 00 Index of Product String Descriptor

54h 00 Index of Serial Number String Descriptor

55h 01 Number of Possible Configurations

56h 09 Size of Hi-Speed Configuration Descriptor in bytes (9 bytes)

57h 02 Descriptor Type (Configuration Descriptor - 02h)

58h-59h 27 00 Total length in bytes of data returned (0027h = 39 bytes)

TABLE 3-12: EEPROM EXAMPLE - 256 BYTE EEPROM (CONTINUED) 

EEPROM
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EEPROM
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5Ah 01 Number of Interfaces

5Bh 01 Value to use as an argument to select this configuration

5Ch 00 Index of String Descriptor describing this configuration

5Dh E0 Self-powered and remote wakeup enabled

5Eh 01 Maximum Power Consumption is 2 mA

5Fh 09 Size of Descriptor in Bytes (9 Bytes)

60h 04 Descriptor Type (Interface Descriptor - 04h)

61h 00 Number identifying this Interface

62h 00 Value used to select alternative setting

63h 03 Number of Endpoints used for this interface (Less endpoint 0)

64h FF Class Code

65h 00 Subclass Code

66h FF Protocol Code

67h 00 Index of String Descriptor Describing this interface

68h 12 Size of Full-Speed Device Descriptor in Bytes (18 Bytes)

69h 01 Descriptor Type (Device Descriptor - 01h)

6Ah-6Bh 00 02 USB Specification Number that the device complies with (0200h)

6Ch FF Class Code

6Dh 00 Subclass Code

6Eh FF Protocol Code

6Fh 40 Maximum Packet Size for Endpoint 0

70h-71h 24 04 Vendor ID (0424h)

72h-73h 00 EC Product ID (EC00h)

74h-75h 00 01 Device Release Number (0100h)

76 01 Index of Manufacturer String Descriptor

77h 00 Index of Product String Descriptor

78h 00 Index of Serial Number String Descriptor

79h 01 Number of Possible Configurations

7Ah 09 Size of Full-Speed Configuration Descriptor in bytes (9 bytes)

7Bh 02 Descriptor Type (Configuration Descriptor - 02h)

7Ch-7Dh 27 00 Total length in bytes of data returned (0027h = 39 bytes)

TABLE 3-12: EEPROM EXAMPLE - 256 BYTE EEPROM (CONTINUED) 
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7Eh 01 Number of Interfaces

7Fh 01 Value to use as an argument to select this configuration

80h 00 Index of String Descriptor describing this configuration

81h E0 Self-powered and remote wakeup enabled

82h 01 Maximum Power Consumption is 2 mA

83h 09 Size of Full-Speed Interface Descriptor in Bytes (9 Bytes)

84h 04 Descriptor Type (Interface Descriptor - 04h)

85h 00 Number identifying this Interface

86h 00 Value used to select alternative setting

87h 03 Number of Endpoints used for this interface (Less endpoint 0)

88h FF Class Code

89h 00 Subclass Code

8Ah FF Protocol Code

8Bh 00 Index of String Descriptor describing this interface

8Ch-FFh - Data storage for use by Host as desired

TABLE 3-12: EEPROM EXAMPLE - 256 BYTE EEPROM (CONTINUED) 

EEPROM
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4.0 OPERATIONAL CHARACTERISTICS

4.1 Absolute Maximum Ratings*

Supply Voltage (VDD33IO, VDD33A) (Note 4-1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0V to +3.6V

Positive voltage on signal pins, with respect to ground (Note 4-2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +6V 

Negative voltage on signal pins, with respect to ground (Note 4-3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5V

Positive voltage on XI, with respect to ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .+4.6V

Positive voltage on XO, with respect to ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .+2.5V

Ambient Operating Temperature in Still Air (TA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Note 4-4

Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-55°C to +150°C

Lead Temperature Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Refer to JEDEC Spec. J-STD-020

HBM ESD Performance per JESD 22-A114-E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..+/- 8 kV

Contact Discharge ESD Performance per IEC61000-4-2 (Note 4-5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..+/- 8 kV

Air-Gap Discharge ESD Performance per IEC61000-4-2 (Note 4-5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..+/- 15 kV

Latch-up Performance per EIA/JESD 78 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .+/- 200 mA

Note 4-1 When powering this device from laboratory or system power supplies, it is important that the absolute
maximum ratings not be exceeded or device failure can result. Some power supplies exhibit voltage
spikes on their outputs when AC power is switched on or off. In addition, voltage transients on the
AC power line may appear on the DC output. If this possibility exists, it is suggested that a clamp
circuit be used.

Note 4-2 This rating does not apply to the following pins: XI, XO, EXRES, USBRBIAS.

Note 4-3 This rating does not apply to the following pins: EXRES, USBRBIAS.

Note 4-4 0°C to +70°C for commercial version, -40°C to +85°C for industrial version.

Note 4-5 Performed by independent 3rd party test facility.

*Stresses exceeding those listed in this section could cause permanent damage to the device. This is a stress rating
only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. Functional
operation of the device at any condition exceeding those indicated in Section 4.2, "Operating Conditions**", Section 4.4,
"DC Specifications", or any other applicable section of this specification is not implied. Note, device signals are NOT
5 volt tolerant unless specified otherwise.

4.2 Operating Conditions**

Supply Voltage (VDD33A, VDD33BIAS, VDD33IO). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +3.3V +/- 300 mV

Ambient Operating Temperature in Still Air (TA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Note 4-4

**Proper operation of LAN9512/LAN9512i is guaranteed only within the ranges specified in this section.

4.3 Power Consumption

This section details the power consumption of the device as measured during various modes of operation. Power dis-
sipation is determined by temperature, supply voltage, and external source/sink requirements.
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4.3.1 SUSPEND0

4.3.2 SUSPEND1

4.3.3 SUSPEND2

4.3.4 OPERATIONAL CURRENT CONSUMPTION & POWER DISSIPATION

TABLE 4-1: SUSPEND0 CURRENT CONSUMPTION AND POWER DISSIPATION (VDD33IO = 
VDD33A = 3.3V)

Parameter Min Typical Max Unit

Supply current (VDD33IO, VDD33A) — 74 — mA

Power Dissipation (Device Only) — 245 — mW

Power Dissipation (Device and Ethernet components) — 379 — mW

TABLE 4-2: SUSPEND1 CURRENT CONSUMPTION AND POWER DISSIPATION (VDD33IO = 
VDD33A = 3.3V)

Parameter Min Typical Max Unit

Supply current (VDD33IO, VDD33A) — 68 — mA

Power Dissipation (Device Only) — 224 — mW

Power Dissipation (Device and Ethernet components) — 229 — mW

TABLE 4-3: SUSPEND2 CURRENT CONSUMPTION AND POWER DISSIPATION (VDD33IO = 
VDD33A = 3.3V)

Parameter Min Typical Max Unit

Supply current (VDD33IO, VDD33A) — 4.2 — mA

Power Dissipation (Device Only) — 14.0 — mW

Power Dissipation (Device and Ethernet components) — 14.1 — mW

TABLE 4-4: OPERATIONAL CURRENT CONSUMPTION & POWER DISSIPATION (VDD33IO = 
VDD33A = 3.3V)

Parameter Min Typical Max Unit

100BASE-TX Full Duplex (USB High-Speed)
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Note: All values measured with maximum simultaneous traffic on the Ethernet port and all USB ports.

Note: Magnetic power consumption:
- 100BASE-TX: ~42 mA
- 10BASE-T: ~104 mA

Supply current (VDD33IO, VDD33A) — 231 — mA

Power Dissipation (Device Only) — 763 — mW

10BASE-T Full Duplex (USB High-Speed)

Supply current (VDD33IO, VDD33A) — 188 — mA

Power Dissipation (Device Only) — 621 — mW

10BASE-T Full Duplex (USB Full-Speed)

Supply current (VDD33IO, VDD33A) — 152 — mA

Power Dissipation (Device Only) — 502 — mW

TABLE 4-4: OPERATIONAL CURRENT CONSUMPTION & POWER DISSIPATION (VDD33IO = 
VDD33A = 3.3V)

Parameter Min Typical Max Unit
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4.4 DC Specifications

TABLE 4-5: I/O BUFFER CHARACTERISTICS

Parameter Symbol Min Typ Max Units Notes

IS Type Input Buffer

Low Input Level

High Input Level

Negative-Going Threshold

Positive-Going Threshold

SchmittTrigger Hysteresis 
(VIHT - VILT)

Input Leakage
(VIN = VSS or VDD33IO)

Input Capacitance

VILI

VIHI

VILT

VIHT

VHYS

IIH

CIN

-0.3

1.01

1.39

345

-10

1.18

1.6

420

3.6

1.35

1.8

485

10

2.5

V

V

V

V

mV

μA

pF

Schmitt trigger

Schmitt trigger

Note 4-6

IS_5V Type Input Buffer

Low Input Level

High Input Level

Negative-Going Threshold

Positive-Going Threshold

SchmittTrigger Hysteresis 
(VIHT - VILT)

Input Leakage
(VIN = VSS or VDD33IO)

Input Leakage
(VIN = 5.5V)

Input Capacitance

VILI

VIHI

VILT

VIHT

VHYS

IIH

IIH

CIN

-0.3

1.01

1.39

345

-10

1.18

1.6

420

5.5

1.35

1.8

485

10

120

3.5

V

V

V

V

mV

μA

μA

pF

Schmitt trigger

Schmitt trigger

Note 4-6

Note 4-6, Note 4-7

O8 Type Buffers

Low Output Level

High Output Level

VOL

VOH VDD33IO - 
0.4

0.4 V

V

IOL = 8mA

IOH = -8mA

OD8 Type Buffer

Low Output Level VOL 0.4 V IOL = 8mA

O12 Type Buffers

Low Output Level

High Output Level

VOL

VOH VDD33IO - 
0.4

0.4 V

V

IOL = 12mA

IOH = -12mA

OD12 Type Buffer

Low Output Level VOL 0.4 V IOL = 12mA
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Note 4-6 This specification applies to all inputs and tri-stated bidirectional pins. Internal pull-down and pull-up
resistors add +/- 50 μA per-pin (typical).

Note 4-7 This is the total 5.5V input leakage for the entire device.

Note 4-8 XI can optionally be driven from a 25 MHz single-ended clock oscillator.

Note 4-9 Measured at line side of transformer, line replaced by 100Ω (+/- 1%) resistor.

Note 4-10 Offset from 16 nS pulse width at 50% of pulse peak.

Note 4-11 Measured differentially.

Note 4-12 Min/max voltages guaranteed as measured with 100 resistive load.

4.5 AC Specifications

This section details the various AC timing specifications of the LAN9512/LAN9512i.

ICLK Type Buffer (XI Input)

Low Input Level

High Input Level

VILI

VIHI

-0.3

1.4

0.5

3.6

V

V

Note 4-8

TABLE 4-6: 100BASE-TX TRANSCEIVER CHARACTERISTICS

Parameter Symbol Min Typ Max Units Notes

Peak Differential Output Voltage High VPPH 950 — 1050 mVpk Note 4-9

Peak Differential Output Voltage Low VPPL -950 — -1050 mVpk Note 4-9

Signal Amplitude Symmetry VSS 98 — 102 % Note 4-9

Signal Rise and Fall Time TRF 3.0 — 5.0 nS Note 4-9

Rise and Fall Symmetry TRFS — — 0.5 nS Note 4-9

Duty Cycle Distortion DCD 35 50 65 % Note 4-10

Overshoot and Undershoot VOS — — 5 % —

Jitter — — — 1.4 nS Note 4-11

TABLE 4-7: 10BASE-T TRANSCEIVER CHARACTERISTICS

Parameter Symbol Min Typ Max Units Notes

Transmitter Peak Differential Output Voltage VOUT 2.2 2.5 2.8 V Note 4-12

Receiver Differential Squelch Threshold VDS 300 420 585 mV —

TABLE 4-5: I/O BUFFER CHARACTERISTICS (CONTINUED) 

Parameter Symbol Min Typ Max Units Notes
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Note: The USBDP and USBDM pin timing adheres to the USB 2.0 specification. Refer to the Universal Serial Bus
Revision 2.0 specification for detailed USB timing information.

4.5.1 EQUIVALENT TEST LOAD

Output timing specifications assume the 25 pF equivalent test load illustrated in Figure 4-1 below.

4.5.2 RESET TIMING

The nRESET pin input assertion time must be a minimum of 1 μS. Assertion of nRESET is not a requirement. However,
if used, it must be asserted for the minimum period specified.

4.5.3 EEPROM TIMING

The following specifies the EEPROM timing requirements for LAN9512/LAN9512i:

FIGURE 4-1: OUTPUT EQUIVALENT TEST LOAD

FIGURE 4-2: EEPROM TIMING

25 pF

OUTPUT

EECLK

EEDO

EEDI

EECS

tckldis

tcshckh

EEDI (VERIFY)

tckh tckl

tckcyc

tcklcsl

tcsl

tdvckh tckhdis

tdsckh tdhckh

tdhcsltcshdv
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4.5.4 JTAG TIMING

This section specifies the JTAG timing of the device.

TABLE 4-8: EEPROM TIMING VALUES

Symbol Description Min TYP Max Units

tckcyc EECLK Cycle time 1110 — 1130 ns

tckh EECLK High time 550 — 570 ns

tckl EECLK Low time 550 — 570 ns

tcshckh EECS high before rising edge of EECLK 1070 — — ns

tcklcsl EECLK falling edge to EECS low 30 — — ns

tdvckh EEDO valid before rising edge of EECLK 550 — — ns

tckhdis EEDO disable after rising edge EECLK 550 — — ns

tdsckh EEDI setup to rising edge of EECLK 90 — — ns

tdhckh EEDI hold after rising edge of EECLK 0 — — ns

tckldis EECLK low to data disable (OUTPUT) 580 — — ns

tcshdv EEDIO valid after EECS high (VERIFY) — — 600 ns

tdhcsl EEDIO hold after EECS low (VERIFY) 0 — — ns

tcsl EECS low 1070 — — ns

FIGURE 4-3: JTAG TIMING

TCK (Input)

TDI, TMS (Inputs)

ttckhl

ttckp

ttckhl

tsu th

tdov

TDO (Output)

tdoh
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4.6 Clock Circuit

LAN9512/LAN9512i can accept either a 25MHz crystal (preferred) or a 25MHz single-ended clock oscillator (+/- 50ppm)
input. If the single-ended clock oscillator method is implemented, XO should be left unconnected and XI should be
driven with a nominal 0-3.3V clock signal. The input clock duty cycle is 40% minimum, 50% typical and 60% maximum.

It is recommended that a crystal utilizing matching parallel load capacitors be used for the crystal input/output signals
(XI/XO). See Table 4-10 for the recommended crystal specifications.

TABLE 4-9: JTAG TIMING VALUES

Symbol Description Min Max Units Notes

ttckp TCK clock period 66.67 — ns —

ttckhl TCK clock high/low time ttckp*0.4 ttckp*0.6 ns —

tsu TDI, TMS setup to TCK rising edge 10 — ns —

th TDI, TMS hold from TCK rising edge 10 — ns —

tdov TDO output valid from TCK falling edge — 16 ns —

tdoh TDO output hold from TCK falling edge 0 — ns —

TABLE 4-10: LAN9512/LAN9512I CRYSTAL SPECIFICATIONS

Parameter Symbol Min Nom Max Units Notes

Crystal Cut AT, typ —

Crystal Oscillation Mode Fundamental Mode —

Crystal Calibration Mode Parallel Resonant Mode —

Frequency Ffund — 25.000 — MHz —

Frequency Tolerance @ 25°C Ftol — — +/-50 PPM Note 4-13

Frequency Stability Over Temp Ftemp — — +/-50 PPM Note 4-13

Frequency Deviation Over Time Fage — +/-3 to 5 — PPM Note 4-14

Total Allowable PPM Budget — — +/-50 PPM Note 4-15

Shunt Capacitance CO — 7 typ — pF —

Load Capacitance CL — 20 typ — pF —

Drive Level PW 300 — — uW —

Equivalent Series Resistance R1 — — 50 Ω —

Operating Temperature Range Note 4-16 — Note 4-17 °C —

LAN9512/LAN9512i XI Pin 
Capacitance

— 3 typ — pF Note 4-18

LAN9512/LAN9512i XO Pin 
Capacitance

— 3 typ — pF Note 4-18
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Note 4-13 The maximum allowable values for Frequency Tolerance and Frequency Stability are application
dependent. Since any particular application must meet the IEEE +/-50 PPM Total PPM Budget, the
combination of these two values must be approximately +/-45 PPM (allowing for aging).

Note 4-14 Frequency Deviation Over Time is also referred to as Aging.

Note 4-15 The total deviation for the Transmitter Clock Frequency is specified by IEEE 802.3u as 
+/- 50 PPM.

Note 4-16 0°C for commercial version, -40°C for industrial version.

Note 4-17 +70°C for commercial version, +85°C for industrial version.

Note 4-18 This number includes the pad, the bond wire and the lead frame. PCB capacitance is not included
in this value. The XO/XI pin and PCB capacitance values are required to accurately calculate the
value of the two external load capacitors. These two external load capacitors determine the accuracy
of the 25.000 MHz frequency.
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5.0 PACKAGE OUTLINE

5.1 64-QFN Package

FIGURE 5-1: LAN9512/LAN9512I  64-QFN PACKAGE DEFINITION

TABLE 5-1: LAN9512/LAN9512I 64-QFN DIMENSIONS

Min Nominal Max Remarks

A 0.80 0.85 1.00 Overall Package Height

A1 0.00 0.02 0.05 Standoff

A2 — 0.65 0.80 Mold Cap Thickness

D/E 8.90 9.00 9.10 X/Y Body Size

 D1/E1 8.65 8.75 8.85 X/Y Mold Cap Size

 D2/E2 7.20 7.30 7.40 X/Y Exposed Pad Size

L 0.30 0.40 0.50 Terminal Length
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Note 1: All dimensions are in millimeters unless otherwise noted.

2: Dimension “b” applies to plated terminals and is measured between 0.15 and 0.30 mm from the terminal tip.

3: Details of terminal #1 identifier are optional, but must be located within the area indicated. The terminal #1
identifier may be either a mold or marked feature.

b 0.18 0.25 0.30 Terminal Width

e 0.50 BSC Terminal Pitch

K 0.35 — — Pin to Center Pad Clearance

FIGURE 5-2: LAN9512/LAN9512I  RECOMMENDED PCB LAND PATTERN

TABLE 5-1: LAN9512/LAN9512I 64-QFN DIMENSIONS (CONTINUED) 
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APPENDIX A: DATASHEET REVISION HISTORY

TABLE A-1: CUSTOMER REVISION HISTORY

REVISION LEVEL 
AND DATE SECTION/FIGURE/ENTRY CORRECTION

DS00002304A
(11-02-16)

All Converted document to Microchip template. 
Replaces SMSC Rev 1.2.

Fixed typos.

Table 2-2, “JTAG Pins,” on page 7 Updated description for JTAG Test Clock.

Rev. 1.2
(02-29-12)

Section 4.3, "Power Consumption," on 
page 36

Added suspend 0, suspend 1, and suspend 3 
power consumption data.

Rev. 1.1
(09-19-11)

All Fixed typos.

Section 2.1, "Power Connections," on 
page 12

Added power connections section with 
diagram.

Rev. 1.1
(11-24-09)

All: Cover, Ordering Code, Operational 
Characteristics

Added industrial temperature range option: 
(-40°C to +85°C)

Section 4.5.4, "JTAG Timing," on 
page 42

Added JTAG timing information

Rev. 1.0
(04-20-09)

Section 4.1, "Absolute Maximum 
Ratings*," on page 36 and Cover

Added ESD information.

, "," on page 18 Updated supported EEPROM information.

Section 4.3, "Power Consumption," on 
page 36

Added power consumption values.

Section 4.4, "DC Specifications," on 
page 39

Added input capacitance and leakage values.

All Fixed various typos.

Rev. 1.0
(03-03-09)

All Initial Release
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NOTES:
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at www.microchip.com. This web site is used as a means to make
files and information easily available to customers. Accessible by using your favorite Internet browser, the web site con-
tains the following information:

• Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s 
guides and hardware support documents, latest software releases and archived software

• General Technical Support – Frequently Asked Questions (FAQ), technical support requests, online discussion 
groups, Microchip consultant program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases, listing of semi-
nars and events, listings of Microchip sales offices, distributors and factory representatives

CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip products. Subscribers will receive
e-mail notification whenever there are changes, updates, revisions or errata related to a specified product family or
development tool of interest.

To register, access the Microchip web site at www.microchip.com. Under “Support”, click on “Customer Change Notifi-
cation” and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative

• Local Sales Office

• Field Application Engineer (FAE)

• Technical Support

Customers should contact their distributor, representative or field application engineer (FAE) for support. Local sales
offices are also available to help customers. A listing of sales offices and locations is included in the back of this docu-
ment.

Technical support is available through the web site at: http://microchip.com/support
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

   

Device: LAN9512

Temperature 
Range:

Blank =   0C to +70C (Extended Commercial)
i =  -40C to +85C (Industrial)

Package: JZX = 64-pin QFN lead-free RoHS compliant

Tape and Reel 
Option:

Blank = Standard packaging (tray)

Examples:

a) LAN9512-JZX for 64-pin, QFN lead-free RoHS
compliant package (0 to +70°C temp range)

b) LAN9512i-JZX for 64-pin, QFN lead-free RoHS
compliant package (-40 to +85°C temp range)

Note 1: This product meets the halogen maximum 
concentration values per IEC61249-2-21
For RoHS compliance and environmental 
information, please visit www.microchip.com/
rohs

PART NO. [X] XXX

PackageTemperature
Range

Device

[X](1)

Tape and Reel
Option

- -
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Information contained in this publication regarding device applications and the like is provided only for your convenience and may be
superseded by updates. It is your responsibility to ensure that your application meets with your specifications. MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Micro-
chip devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold
harmless Microchip from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, KeeLoq logo, 
Kleer, LANCheck, LINK MD, MediaLB, MOST, MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC32 logo, RightTouch, SpyNIC, 
SST, SST Logo, SuperFlash and UNI/O are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other 
countries.

ClockWorks, The Embedded Control Solutions Company, ETHERSYNCH, Hyper Speed Control, HyperLight Load, IntelliMOS, 
mTouch, Precision Edge, and QUIET-WIRE are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM, dsPICDEM.net, 
Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, 
KleerNet, KleerNet logo, MiWi, motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, 
Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, RightTouch logo, REAL ICE, Ripple Blocker, Serial 
Quad I/O, SQI, SuperSwitcher, SuperSwitcher II, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless 
DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademarks of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in 
other countries. 

All other trademarks mentioned herein are property of their respective companies.

© 2009-2016, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved. 

ISBN: 978-1-5224-1055-3

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Microchip received ISO/TS-16949:2009 certification for its worldwide 
headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company’s quality system processes and procedures 
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY	MANAGEMENT		SYSTEM	
CERTIFIED	BY	DNV	

== ISO/TS	16949	==	
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AMERICAS
Corporate Office
2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200 
Fax: 480-792-7277
Technical Support: 
http://www.microchip.com/
support
Web Address: 
www.microchip.com

Atlanta
Duluth, GA 
Tel: 678-957-9614 
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370 

Boston
Westborough, MA 
Tel: 774-760-0087 
Fax: 774-760-0088

Chicago
Itasca, IL 
Tel: 630-285-0071 
Fax: 630-285-0075

Dallas
Addison, TX 
Tel: 972-818-7423 
Fax: 972-818-2924

Detroit
Novi, MI 
Tel: 248-848-4000

Houston, TX 
Tel: 281-894-5983

Indianapolis
Noblesville, IN 
Tel: 317-773-8323
Fax: 317-773-5453
Tel: 317-536-2380

Los Angeles
Mission Viejo, CA 
Tel: 949-462-9523
Fax: 949-462-9608
Tel: 951-273-7800 

Raleigh, NC 
Tel: 919-844-7510

New York, NY 
Tel: 631-435-6000

San Jose, CA 
Tel: 408-735-9110
Tel: 408-436-4270

Canada - Toronto
Tel: 905-695-1980 
Fax: 905-695-2078

ASIA/PACIFIC
Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon

Hong Kong
Tel: 852-2943-5100
Fax: 852-2401-3431

Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755

China - Beijing
Tel: 86-10-8569-7000 
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889

China - Chongqing
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Dongguan
Tel: 86-769-8702-9880 

China - Guangzhou
Tel: 86-20-8755-8029 

China - Hangzhou
Tel: 86-571-8792-8115 
Fax: 86-571-8792-8116

China - Hong Kong SAR
Tel: 852-2943-5100 
Fax: 852-2401-3431

China - Nanjing
Tel: 86-25-8473-2460
Fax: 86-25-8473-2470

China - Qingdao
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai
Tel: 86-21-3326-8000 
Fax: 86-21-5407-5066

China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393

China - Shenzhen
Tel: 86-755-8864-2200 
Fax: 86-755-8203-1760

China - Wuhan
Tel: 86-27-5980-5300
Fax: 86-27-5980-5118

China - Xian
Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

ASIA/PACIFIC
China - Xiamen
Tel: 86-592-2388138 
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040 
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444 
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160 
Fax: 81-6-6152-9310

Japan - Tokyo
Tel: 81-3-6880- 3770 
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul
Tel: 82-2-554-7200
Fax: 82-2-558-5932 or 
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068

Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069

Singapore
Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7830

Taiwan - Taipei
Tel: 886-2-2508-8600 
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE
Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828 
Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris
Tel: 33-1-69-53-63-20 
Fax: 33-1-69-30-90-79

France - Saint Cloud
Tel: 33-1-30-60-70-00 

Germany - Garching
Tel: 49-8931-9700
Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-67-3636

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0 
Fax: 49-89-627-144-44

Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Ra’anana 
Tel: 972-9-744-7705

Italy - Milan 
Tel: 39-0331-742611 
Fax: 39-0331-466781

Italy - Padova
Tel: 39-049-7625286 

Netherlands - Drunen
Tel: 31-416-690399 
Fax: 31-416-690340

Norway - Trondheim
Tel: 47-7289-7561

Poland - Warsaw
Tel: 48-22-3325737 

Romania - Bucharest
Tel: 40-21-407-87-50

Spain - Madrid
Tel: 34-91-708-08-90
Fax: 34-91-708-08-91

Sweden - Gothenberg
Tel: 46-31-704-60-40

Sweden - Stockholm
Tel: 46-8-5090-4654

UK - Wokingham
Tel: 44-118-921-5800
Fax: 44-118-921-5820

Worldwide Sales and Service
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