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1. Introduction

The VT6120/VT6121/VT6122 EEPROM-less function is used mainly in LAN-On-
Motherboard(LOM) solutions. This function can save a serial EEPROM and uses other
storage for EEPROM data such as ACR card or BIOS DMI structure. To control the data path
of MAC EEPROM loading, manufacturer can do it by using jumper strapping. Please refer to
VT6120/VT6121/VT6122 hardware spec for detail explanation.

The sysemconfiguration is as the following figures

Normd way:
Serid EEPROM
MAC load EE data
\| from serial EEPROM
MAC regs
NIC

Mother Board
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EEPROM-lessway:

BIOSload EE
data from DM
NIC BIOS
MAC regs DMI
MACload T
shadow to
regs
EEshadow & | Other
A\
BIOSload EE
BIOSload EE datafrom other
datafrom ACR source
ACR
M other Board
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2. System Behavior

After AC power up, the origina eeprom contents with important ID information is put in
ACR configuration ROM or BIOS DMI structure. System BIOS reads eeprom contents either
from ACR card or DMI structure and writes the information via backdoor port in PCI config
space (0x58h) in order as the origina eeprom layout into the 16 words shadow in the MAC
controller suspend well, then set the "programmed” flag SEEPR. By the time SEEPR status is
set, HC will reload eeprom automatically to fill internal configuration register then set
SEELD on.

- While PCI power up in DO/D1/D2/D3, MAC controller will load the related registers from
the shadow egprom just like it loads from the externd one.

- This makes mother board manufacturing the same, and leave the eeprom contents to the
ACR card or BIOS DMI dtructure.

- In norma ontboard LAN solution, we can use original external eeprom as usua, or use a
externa 12C egprom for south bridge to load the configuration then write into MAC shadow,
which is system BIOS dependant.
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3. Register Description

31 19 16 15 0
0x58 Reser ved WADDR Wite word data
0x5C[RSVD[27 | x [25[24 | RSWD | RADIR Read word data

Quadlet access only, read/write address from 0 to 15

PCI register 0x58 is a write port to let BIOS read the desired Ethernet MAC information
either from ACR configuration ROM or BIOS DMI structure then write them into the MAC
egprom shadow via the Ox58 port.

PCI register Ox5C is for fast diagnosis only, write 'is only accepted in RADDR, ERDBG(bit
27) and SEEPR(bit 24).

PCl Reg Ox58:
-WADDR[3:0] : egprom shedow write address, read as 0", word address.
- WrDag[15:0] : write data input to esprom shedow, read as"0'".

PCl Reg Ox5C:

- RADDR[3:0] : read /write asthe read address of the egprom shedow, word address.

- RdDatg[ 15:0] : read dataout indexed by RADDR.

- ERDBG : Bit[27], endble read process from Ox5C, RAW.

- SEEPR : Bit[24], turn on this bit means egorom shadow has been updated by BIOS, RW,
dicky hit, reset by SUSPRSTZ.

- SEEL D : Bit[25], when system BIOS has shadowed the egprom, it will turn on agatusflag
SEEPR, then HC will rload egprom from the shadow egprom to destinetion
registers. When the rdoad processis complete, SEEL D will be s&t. That is, if
SEEPR =0, HC will not do power-up load while PCIRST# isinserted. Sticky hit,
HC updated only, cleared while SEEPR isreset.

Note : while SEEPR cleared by software, SEELD will be cleared also, but HC won’ t intend to load
EEPROM again. That is, even BIOS updates the shadowed eeprom and set SEEPR, the other control
bit, SEELD, won't be set again except an EEPROM reload command issued or PCIRST# event
occurred to enable HC load eerpom sequence.
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4. Bios Porting Guide

4.1 When AC power up:

1 BIOS checks ACR configuration ROM or DMI structure and begin to read the segment of
the Ethernet MAC's egprom contents.

2 Issue config word access on Ox58(always quadlet access) to write words to EEPROM
shedow.

3 After writing contents(16 words) into eeprom shadow in MAC's suspend well, set SEEPR
flag to indicate the shadow process is completed, then begin to polling the SEELD status
(until SEELD =1).

4.2 When PCI device enter DO via PCIRST# :

1. Check SEEPR datus, if (SEEPR==0), goto AC power-up shedow routine.
2. (SEEPRSEELD):
- (1,1) :normd case;
- (1,0) : anormd PCI shut down while BIOS issues SEEPR flag to ask HC to rdload
egprom.
- (0,2) :impossble.
- (0,0) : the egprom is ot shedowed, PCIRST# insarted power-up load will not occur.

4.3 BIOS hand-shaking with MAC sample codes:

mov  eax, 80000000h+(LAN_SLOTID shl 8)+5ch ;RO2
mov dx, Ocf8h
out dx, eax

add dx,4

in eax, dx

or eax, 08000000h

out dx, eax :Enable read from 0x5C

Read_RX5C_Again:
mov  eax, 80000000h+(LAN_SLOTID shl 8)+5ch ;RO2
mov  dx, Ocf8h
out dx, eax

add dx, 4
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in eax, dx :Read from 0x5C
shr eax, 24
and al,03h
cmp al,01h

je Read_RX5C_Again

cmp al,03h
je NO_MAC_Shadow_Write_Need

;Write eeprom shadow

mov  eax, 80000000h+(LAN_SLOTID shil 8)+5ch ;R02
mov  dx, 0cf8h
out dx, eax

add dx,4
in eax, dx
or eax, 01000000h ;BIOS Set SEEPR to inform MAC

out dx, eax

Wait_Shadow_status:

in eax, dx
test eax, 02000000h
jz Wait_Shadow_status ;Wait MAC set SEELD

NO_MAC_Shadow_Write_Need:

mov  eax, 80000000h+(LAN_SLOTID shl 8)+5ch ;R02

mov  dx, 0cf8h
out dx, eax

add dx,4

in eax, dx

and eax, not 08000000h

out dx, eax :Disable read from 0x5C

4.4 EEPROM checksum calculation & sample codes:

If BIOS needs to modify EEPROM content such as MAC address, BIOS should aso update
EEPROM checksum data. The EEPROM checksum data is located in EEPROM OxOF word
high byte(byte address 31). The checksum calculation sample codes are as follows(in C

languege):

/4
BYTE MISbyGenCheckSumB (PBYTE pbyBuffer, UINT uByteCount, UINT uSkipIndex)

BYTE byCkSum =0;
UINT  uu;
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for (uu = 0; uu < uByteCount; uu++, pbyBuffer++) {
if (uu != uSkipIindex)
byCkSum += *pbyBulffer;
}

return (BYTE)(~byCkSum + 1);

Ik
BYTE RomRegs[32];

RomRegs[31] = MISbyGenCheckSumB(RomRegs, 32, 31);
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5. EEPROM Shadow Access Sample Codes

; sample assembly routine for read eeprom shadow

mov  eax, 80000000h+(LAN_SLOTID shl 8)+5ch :RO2
mov dx, Ocf8h
out dx, eax

add dx,4

in eax, dx

or eax, 08000000h

out dx, eax :Enable read from Ox5C
mov  eax, 80000000h+(LAN_SLOTID shl 8)+5ch ‘RO2

mov dx, 0cf8h
out dx, eax

add dx,4

in eax, dx

and eax, FFFOFFFFh

mov ecX, RADDR ;Set ecx with shadow read address
shl ecx, 16

or eax, ecx

out dx, eax ;Set RADDR

shr  ecx, 16

mov eax, 80000000h+(LAN_SLOTID. shl 8)+5ch :R0O2
mov  dx, Ocf8h
out dx, eax

add dx4

in eax, dx ;Read eeprom shadow

and eax, 0000FFFFh ;RdData[0..15](ax contains read data)
mov  eax, 80000000h+(LAN_SLOTID shl 8)+5ch ;R02

mov dx, Ocf8h
out dx, eax

add dx, 4

in eax, dx

and eax, not 08000000h

out dx, eax :Disable read from 0x5C

; sample assembly routine for write eeprom shadow

mov  eax, 80000000h+(LAN_SLOTID shi 8)+58h :R0O2
mov dx, Ocf8h
out dx, eax

add dx, 4
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xor eax, eax

mov  ax, word ptr ds:[si] ;Set write data

shl  ecx, 16

or eax, ecx ;Set WADDR(cx contains WADDR)
out dx, eax ;Write data to eeprom shadow

shr ecx, 16
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6. BIOS DMI Structure EEPROM Default Data

The following table is provided as an EEPROM data exanple for MB vendors. This
EEPROM data is put in BIOS DMI structure. MB vendors can choose to put EEPROM data
in other sources. However, we suggest MB vendors that they put the EEPROM data in DMI
as this spec so that al our tools could be used without modification. The values provided in
this table are default values. MB vendors can customize the EEPROM data to their own
vaues

In our example EEPROM DMI data, if it’ s necessary to support multiple EEPROM-less NICs,

then we need to put multiple DMI structures in BIOS and use different handles in DMI
sructures to differentiate them.

VIA_EtherMAC _info label byte

do D8H VT6120/VVT6121/VT6122 MAC DMI type
db 45H ;Length

dw OOOOH ;Handle

dd  00000000H ;EtherNet Address & Phy ID
dw 0OO0OH ;EtherNet Address & Phy ID
do O7H ;EtherNet Address & Phy ID
do OOH ;VIA reserved data

dd 11060110H ;SubVendorlD SubSystemiD
dd 11063119H ;VendorlD & SystemID

dd 0000101FH ;VIA User defined data,

dd 08030100H :VIA User defined data,

dd 10131001H :VIA User defined data,

dd 73733040H ;VIA User defined data,

db  20h dup (0) ;For Lan driver usage

do 01 ;String No.

db 'VNTEK3216-NIC',0 ;Signature

db O ;Terminal character

About DMI gtructure format and access method, please refer to the fdowing specs

1. Sysem Management BIOS Reference Specification.

2. Plug and Play BIOS Specification.
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