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STE10/100A - EEPROM ACCESS AND PROGRAMMING

1.0 EEPROM

There are four EEPROM interface pins
(Canreferto “CSR9 SPR - Serial Port Register” on page 22/66 of the STE10/100A Data Sheet)

= EEPROM data out, EDO (pin 72)

= Serial ROM data in, EDI (pin 73)

= Serial ROM clock, ECK (pin 74)

= Serial ROM chip select, EECS (pin 76)

The STE10/100A is designed to support serial interface to a 93C46 EEPROM.
The EEPROM has three types of information:

« Information that is used by the STE10/100A
« Information that can be used by the STE10/100A driver
« CIS data

The information that is used by the STE10/100A is located in the ID block. These blocks are automati-
cally read by the STE10/100A without software involvement. The ID block is read upon a hardware reset
or when the STE10/100A transitions from the D3 power state to the DO power state.

The ID block is located at the top of the EEROM, beginning in address 0.

The STE10/100A driver accesses the EEPROM through CSR9. The access sequences and timing are
handled by the software. The EEPROM operations in this method can be read, write, or erase. The read
and write operations in this method are described in the following sections. The erase operation is han-
dled very similarly to the read and write operations.

2.0 Read Operation

Read operations consist of three phases:

1. Command phase—3 bits (binary code of 110)

2. Address phase—=6 bits for 256-bit to 1 Kb ROMSs, 8 bits for 2 Kb to 4 Kb ROMs.

3. Data phase—16 bits

Figure 1 and Figure 2 show a typical read cycle that describes the action steps that need to be taken by
the driver to execute a read cycle. The timing (listed on the right side of the figures) specifies the mini-
mum time that the driver must wait before advancing to the next action. During both the address phase in
Figure 1 and data phase in Figure 2, 1 bit is handled during each phase cycle. Therefore, the address
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phase should be repeated 6 or 8 times depending on the address length and data phase should be
repeated 16 times. Note the value DX is the current data bit.

.| Write C8R9<2:0> = 000#2 | 30 ns

¢

Write C5R9<2:0> = 001#2
Write CER9<2:0> = 01142
Write CSR9=<2:0> = Q01#2

50 ns
250 ns
100 ns

'

Write C3R8=2:0> = 101#

Write CER9<2:0> = 111#2
Write C3R8=<2:0> = 10142
Write CSR9=2:0> = 111#2
Wite CSR9<2:0> = 101#2
Write C3R9=2:0> = 001#

Write CER9<2:0> = 011#2
Write CSR2=<2:0> = Q01#2

150 ns
250 ns
250 ns
250 ns
100 ns
150 ns
250 ns
100 ns o

Write CSR9=<2:0= = X01#2
Write CSR9<2:0= = X11#2
Write CSRO9<2:0> = X01#2

150 ns
250 ns
100 ns

= Address

No

Yes

Wait 150 ns

Figure 1.

Read Cycle (1 of 2)

X = Current Address Bit

» Command
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-
16. | Write C5R9<2:0> = 011#2 100 ns
17. | Read CS8R9<3> = DX 180 ns
18. | Write CSR9<2:0> = 001#2 250 ns \. Data
DX=D07
"
Yes

19. | Write CSR9<2:0> = 000#2 |

'

| wait 100 ns Until Ready |

End

Figure 2. Read Cycle (2 of 2)

The read operation timing of the address and data are showed below:

i1 b

DX = Current Data Bit

Cs -/ if it

\/_

s MU LULULUL

[

Dot A X OO0

Figure 3. Read Operation
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3.0 Write Operation

Write operations consist of three phases:

1. Command phase—3 bits (binary code of 101)

2. Address phase—=6 bits for 256-bit to 1Kb ROMs, 8 bits for 2Kb to 4Kb ROMs.

3. Data phase—16 bits

Figure 4 and Figure 5 show a typical write cycle that describes the action steps that need to be
taken by the driver to execute a write cycle. The timing (listed on the right side of the figures)
specifies the minimum time that the driver must wait before advancing to the next action.

During both the address phase in Figure 4 and the data phase in Figure 5, 1 bit is handled

during each phase cycle. Therefore, the address phase should be repeated 6 or 8 times depending

on the address length and the data phase should be repeated 16 times.

1. | Write CSR9<2:0> = 000#2 | 30 ns

y

2. | Write CSR9=<2:0> = 001#2 | 50 ns
3. | Write C5R9<2:0> = 011#2 | 250 ns
4. | Write CSR9<2:0> = 001#2 | 100 ns

' ;

Write CSR9<2:0> = 101#2 | 150 ns
Write CSR9<2:0> = 111#2 | 250 ns
Write CSR9<2:0> = 101#2 | 100ns
Write CSR9<2:0> = 001#2 | 150 ns
Write CSR9<2:0> = 011#2 | 250 ns
10. | Write C5SR9<2:0> = 00142 | 100 ns
11, | Write CSR9<2:0> = 101#2 | 150 ns
12, | Write CSR9=<2:0> = 111#2 | 250 ns

s Command

e

13. | Write CSR9<2:0> = 101#2 | 100 ns -

-
14. | Write CSR9<2:0> = X01#2 | 150 ns
15. | Write CSR9<2:0> = X11#2 | 260 ns X = Current Address Bit
16. | Write CSR9<2:0> = X01#2 | 100 ns '~ Address

No
o
Yes

Figure 4. Write Cycle (1 of 1)
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-
17. | Write CSR9<2:0> = DX01#2 | 150 ns
18. | Write C8R9<2:0> = DX11#2 | 250 ns DX = Current Data Bit
19. | Write CSR9<2:0> = DX01#2 1 100 ns . Data
Mo
DX =Do?v
-
Yes

20. | Write CSR9<2:0> = 000#2 | 250 ns

¢

21. I Write CSR9<2:0> = 001#2 I 250 ns

5 -
22. | Read CSR9<3> |
| Wait 1 ms | » Busy
CSRa<3> "y, NO A
=17
Yes

23. | Write CSR9<2:0> = 000#2 |

End

Figure 5. Write Cycle (2 of 2)

The write operation timing of the address and data are showed below:
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13 I

Cs _/ (4 i \_/ \_
s TSR

Din i \o @@@@@ 00

Dout [? &j | Busy Ready

Twp

Figure 6. Write Operation
4.0 EEPROM_CRC Calculation Algorithm

The source code for the algorithm used for calculating the CRC is as follows:

unsigned short CalcEEPromCrc(unsigned char *EEPromData);
#define DATA_LEN 126 // 1024 bits EEPROM
struct {

unsigned char EEPromData[DATA_LEN];

unsigned short EEPromCRC,;

} EEProm;

main() {
EEProm.EEPromCRC = CalcEEPromCrc(&EEProm.EEPromData);

}

unsigned short CalcEEPromCrc(unsigned char *EEPromData)
{
#define POLY 0x04C11DB6L

unsigned long crc = OXFFFFFFFF;

unsigned long FlippedCRC = 0;

unsigned char CurrentByte;

unsigned Index;

unsigned Bit;

unsigned Msb;

inti;
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for (Index = O; Index < DATA_LEN; Index++)
{
CurrentByte = EEPromData[Index];
for (Bit = O; Bit < 8; Bit++)
{
Msb = (crc >>31) & 1;
crc <<=1;
if (Msb ” (CurrentByte & 1))
{
crc *= POLY;
crc |= 0x00000001;
}
CurrentByte >>= 1;
}
}
for (i=0;i<32;i++)
{
FlippedCRC <<=1;
Bit=crc & 1;
crc>>=1;
FlippedCRC += Bit;
}
crc = FlippedCRC * OXFFFFFFFF;
return (crc & OxFFFF);

}

5.0 Sample Contents of EEPROM

Following is the sample template of the contents of the EEPROM:

74 27 02 00 00 00 OO OO OO OO OO OO OO OO OO 00 FF OO OO0 04 00 OO OO OO OO 00 00 00 OO0
00 00 01 74 27 4A 10 16 12 13 11 FF FF 00 00 00 00 OC 80 00 00 OO OO OO OO 00O OO 00 00
00 00 00 00 00 00 OO0 00 00 00 OO OO 00 00 00 0O OO 00 00 00 00 OO OO0 00 00 00 00 00 00
00 00 00 OO0 OO 00 00 00 00 OO0 00 00 00 00 00 OO OO 00 00 00 OO0 OO 00 00 00 00 0O 00 00
00 00 00 00 00 OO 00 00 00 00 00
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject
to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics
00 2001 STMicroelectronics - All Rights Reserved

STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - China - Finland - France - Germany - Hong Kong - India - Italy - Japan - Malaysia - Malta - Morocco - Singapore - Spain
- Sweden - Switzerland - United Kingdom - U.S.A.
http://www.st.com
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