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Introduction
The NCN26010 10Base−T1S device is designed to meet

IEEE 802.3cg specifications as well as the Open Alliance
SPI protocol (TC6) with various optional additional
features.

Network Protocol Stacks running on the Host will have to
set a source MAC address. NCN26010 provides a globally
unique MAC address that can be used for this purpose. This
eliminates the need for users to obtain their own MAC
address.

This application note describes how the MAC address is
stored in the device, how it can be retrieved, and how MAC
address filters can be set in NCN26010 to enable packet
filtering using this globally unique MAC address.

Reference Documents

[1] IEEE Std 802.3�−2018
  IEEE Standard for Ethernet

[2] NCN26010 datasheet

OUI and MAC Address
The OUI is defined in [1]:
“1.4.366 Organizationally Unique Identifier (OUI): A

24−bit unique number that identifies a manufacturer or other
organization. While an OUI may be used as a globally
unique identifier on its own, its primary purpose is to be
extended to form universally administered, globally unique
MAC addresses or other extended globally−unique
identifiers.”

In the sense of Ethernet, a MAC address consists of the
24−bit OUI and a 24−bit MAC−identifier, resulting in a
48−bit long MAC address as shown below:

Byte

0 1 2 3 4 5

OUI MACID

MAC address

OUI Storage Location
The NCN26010 stores the OUI in two different locations:

1. In the 32−bit PHYID register at MMS1, address
0x0001

2. In the 16−bit PHYID0 and PHYID1 registers,
MMS0 address 0xFF02 and 0xFF03

Note that both locations contain a copy of the same OUI
so that the user can decide which of the two locations to
retrieve the OUI from.

Please see the NCN26010 datasheet for details.

MACID Storage Location
The 24−bit unique MACID is stored in two 16−bit

registers inside the NCN26010, MACID0 and MACID1.
Please see the NCN26010 datasheet for details.

Obtaining the OUI
To form the unique MAC address, a host will have to read

the content of the PHYID (or PHYID0 and PHYID1)
register as well as the two MACID register MACID0 and
MACID1.

The OUI stored in PHYID (and PHYID0/1 respectively)
needs to undergo some bit operations when retrieving it from
the NCN26010. For historical reasons, the OUI in the
PHYID registers is stored in reverse bit order.

Clause 22.2.4.3.1 of [1], graphically explains the way the
OUI is stored in the PHYID registers:

Figure 1. 

http://www.onsemi.com/
https://cma.onsemi.com/pub_link/Collateral/NCN26010-D.PDF


AND90175/D

www.onsemi.com
2

Note that in this context, Register 2 of the IEEE
descriptions equals PHYID0 and register 3 equals PHYID1
of the NCN26010 device. The 32 bit PHYID register is a
concatenation of PHYID0[15:0] and PHYID1[15:0] like
shown below:

PHYID[31:0]

PHYID0[15:0] PHYID1[15:0]

As show in figure 22−14 of [1], the OUI’s bits 3 to 18 are
stored in register 2 (PHYID0), while bits 19 to 24 are stored
in bits 15 down to 10 of Register 3 (PHYID1).

Note how the bits are stored in reversed order.
Alternatively, we can say the OUI’s bits 3 to 24 are stored

in bits 31 down to 10 of the PHYID register (MMS0 address
0x0001).

Also note that in the IEEE representation the LSB bit is
designated as 1, while in computer programs LSB are
usually represented by the number 0.

Bits 1 and 2 of the OUI are not stored because they have
a special meaning:

Bit 1: when 1, denotes a multicast address. In the context
of the OUI, this is always considered to be 0.

Bit 2: if 1, this means that the resulting MAC address (OUI
and MACID) is managed locally and is therefore not
guaranteed to be globally unique. This bit is also considered
0 in the OUI context.

Furthermore, bits 9 to 0 of the PHYID (or PHYID1) do not
contribute to the OUI, but store the  manufacturer number
and the revision number (but not in reverse order as in the
case of the OUI).

Let’s assume we read 0x 180FF400 from PHYID register
of the NCN26010. How can we determine the OUI?

Bits

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PHYID 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0

1 8 0 F F 4 0 0

OUI bit # 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

OUI 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1

By adding 00 [bit 1 and bit 2] and then reversing the bit
order, we get the OUI in this example:

Binary 1011 1111 1100 0000 0110 0000

HEX B F 6 0 C 0

Thus the three bytes of the OUI become:
OUI[0] : 0x60
OUI[1] : 0xC0
OUI[2] : 0xBF

Following is a simple piece of C−code, that illustrates how
the OUI is determined using a computer or a
Microcontroller:
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Figure 2. 

void printOUI(uint32_t PHYID)
{
uint16_t PHYID2 = PHYID >> 16;
uint16_t PHYID3 = (uint16_t)PHYID & 0x0000FFFF;
uint8_t OUI[3];
printf(”PHYID2 : %04x PHYID3: %04X ”, PHYID2, PHYID3);
// work on Byte 0
uint8_t temp = (uint8_t)(PHYID2 >> 8) & 0xFC;
// printf(”\ntemp %x\n”, temp);
//OUI[0] = 0;
OUI[0] = ((temp >> 2) & 0x01) << 7;
OUI[0] |= (temp >> 3 & 0x01) << 6;
OUI[0] |= (temp >> 4 & 0x01) << 5;
OUI[0] |= (temp >> 5 & 0x01) << 4;
OUI[0] |= (temp >> 6 & 0x01) << 3;;
OUI[0] |= (temp >> 7 & 0x01) << 2;
printf(”OUI: %02x:”, OUI[0]);
// get Byte 1
temp = (uint8_t)(PHYID2 >> 2) & 0x00FF;
OUI[1] = (temp & 0x01) << 7;
OUI[1] |= (temp >> 1 & 0x01) << 6;
OUI[1] |= (temp >> 2 & 0x01) << 5;
OUI[1] |= (temp >> 3 & 0x01) << 4;
OUI[1] |= (temp >> 4 & 0x01) << 3;
OUI[1] |= (temp >> 5 & 0x01) << 2;
OUI[1] |= (temp >> 6 & 0x01) << 1;
OUI[1] |= (temp >> 7 & 0x01);
printf(”%02x:”, OUI[1]);

temp = (uint8_t)(PHYID3 >> 10) & 0xFF;
OUI[2] = (temp & 0x01) << 7;
OUI[2] |= (temp >> 1 & 0x01) << 6;
OUI[2] |= (temp >> 2 & 0x01) << 5;
OUI[2] |= (temp >> 3 & 0x01) << 4;
OUI[2] |= (temp >> 4 & 0x01) << 3;
OUI[2] |= (temp >> 5 & 0x01) << 2;
temp = (uint8_t)(PHYID2 & 0x03);
//printf (”temp : %d\n”,temp);
OUI[2] |= (temp & 0x01) << 1;
OUI[2] |= (temp >> 1 & 0x01);
printf(”%02x\n”, OUI[2]);

// extra home work: extract the Model Number and Chip Revision
uint8_t ModelNumber = (uint8_t)(PHYID >> 4 )& 0x3F;
uint8_t ChipRev = (uint8_t)(PHYID & 0x0000000F);
printf(”Model Number : %d Chip Rev: %d\n”, ModelNumber, ChipRev);
}

Forming the MAC Address
Now that the OUI is retrieved, the MAC address can

simply be formed as shown in the table below:

MAC[0] MAC[1] MAC[2] MAC[3] MAC[4] MAC[5]

OUI[0] OUI[1] OUI[2] MACID1[7:0] MACID0[15:8] MACID0[7:0]

As an example, assume MADID0 to be 0x00000203 and
MACID1 to be 0x00000001, with the OUI from above the
resulting MAC address would result in: 60:C0:BF:01:02:03

Once retrieved, the MAC address can now be set as the
source MAC address in the host running the upper layer of
the network stack. The MAC address also be used to filter
incoming ethernet packet for the matching destination
address inside the MACPHY.

This helps to reduce the number of interrupt requests
generated by the NCN26010, since Ethernet packets whose
destination address does not match the MAC address of the
host are directly discarded by the hardware in the
NCN26010 and thus do not have to be delivered to the host.

For details on how to configure the MAC filters inside the
NCN26010 please see the datasheet and the “getting started”
Application note AND90155/D.
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