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SFP450/600 | “C I nterface Programming M anual

1 Scope

This document describes in detail the 1°C communication interface of the SFP450/600 series. (SFP450-,
SFP600, [l Thisincludes the physical layer and the SW protocol.

2 SFP450/600 I°C Interface General Characteristic

SFP450/600 1°C interface save

I°C Device Addressing Format 7bit

Device Address Range AChex...AFnex, TFHex /DHex

Max. SFP450/600 on one I°C Bus 2

Maximum I°C clock 100kHz

Maximum I°C clock without holding the SCL linedown | Serial EEPROM:  100kHz
Status Port: 6.5kHz

Pull-Up Voltage 3.3...4V

SDA/SCL internal series resistors 100Q

Internal Pull-Up 10k

Internal Pull-Up voltage 3.3V

Internal capacitance 140pF

Internal Pull-Up Address lines 3.2kQ

Internal Pull-Up Address lines voltage 3V

Internal Pull-Up Write Protect 4.7k

Recommended external Pull-Up for SDA and SCL 1.2kQ ...2kQ)

Data Organization -Serial EEPROM (256 x 8bit)
-Status Port with commands

Figure 2-1 Characteristic
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4  SFP450/600 |°C features

4.1 Dynamic data
The SFP450/600 series supports following monitoring features:

-Measured Output 1 voltage [V]

-Measured Output 1 current [A]

-Power Supply seated/not seated

-Input Voltage in range/out of range

-All Output Voltage in range/out of range
-Output 1 over current occurred true/false
-Output 1 and 2 under voltage occurred true/false
-Output 1 over voltage occurred true/false

-Fan OK /failure

-Over Temperature true/false

4.2 Staticdata
In the EEPROM are following static data stored:

-Power Supply Model
-Serial Number

-Spec Number

-Time Stamp

-Sequential Nr

-Checksum over static range
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General 1°C HW configuration

I’CBusMaster| |°CBUS [ SEP450/600

A 4

One or two
SFP450/600
.| SFP450/600
Other I°C
> Devices

Figure 4-1 System Overview

4.3 Connecting the SFP450/600 to the |°C Bus

The following diagram shows how the SFP450/600 can be connected to the I°C Bus.

To the other SFP450/600 or
3.3V Supply
2
I“C Master SFP450/600 (1°C Slave)
+3.3V SB Pin A6, B4,C4,D4 % Internal supply
i |
3V
Controller @ |R_ef-|B:I
33V Write Protect  pinas @
@f]_[lg QU] —L{EeproM
Address
decoder
PSAO  pinas :
' — @ Micro
: controller
SDA Pin B5 — -
L ¥ (Status Port)
SCL Pin C5 — 14
0= 5
Return TT
Pin A3,B1,B3,C1,C3,D3 —
I°C Bus . .
@ External Pull-Up @ SDA/SCL internal capacitance
@ SDA/SCL internal Pull-Up @ Internal Pull-Up Addresslines
@ SDA/SCL internal seriesresistors @ Internal Pull-Up Write Protect

Figure 4-2 Recommended connecting of the SFP450/600 to the I°C Bus
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4.4 SFP450/600 1°C Supply (Slave)

The SFP450/600 Micro Controller/EEPROM is powered over the internal supply of the SFP450/600. For
redundancy in case of DC failure or SFP450/600 internal failure the SFP450/600 Micro
Controller/EEPROM can be powered over the “+3.3VSB” (Pin A6, B4,C4,D4 ;3.3V). If thereisno power
for the SFP450/600 Micro Controller the entire 1°C Bus is blocked.

45 Device Address

The first byte after the START condition on the Bus is the device address sent out by the Bus Master to
determine which device is being selected. The I°C Bus allows 7-bit or 10-bit addressing. The SFP450/600
Interface uses a 7-bit address mode as defined in the Philips 12C specification. The SFP450/600 contains
an EEPROM and a STATUS (microcontroller) device and each device on the 12C Bus has to be assigned
to aunique address.

Asshown below in Error! Reference sour ce not found.the address byte is built up from three parts:
- Bit 2...7: These bits are always the same independent of any address line.
- Bit 1: This bit depends how the Addressline AO is connected on the backplane on the address
decoder. These arelogic 1 if open and logic O if wired to OV (Return).
-Bit O: This bit is the read/write bit (R=1/W=0) and determines the direction of the data from or to the
Master.

MSB LSB
Bit 7 6 5 4 3 2 1 0
SFP450/600-S102 1 0 1 0 1 1 PSAOQO | direc
EEPROM
Device Address
fix fix fix fix fix fix addr. R/W
line
SFP450/600-S102 0 1 1 1 1 1 PSAOQO | direc
STATUS
Device Address
fix fix fix fix fix fix addr. R/W
line
Figure 4-3 Device Address
Address | Read/ | Device Device | Device
Line Write | Address Address | Address
PS AOQ [Bin] [Hex] [Dec]
SFP450/600 EEPROM Device address | open read 1010'1111 AF 175
SFP450/600 EEPROM Device address | open write 1010'1110 AE 174
SFP450/600 STATUS Device address | open Read 01111111 | 7F 127
SFP450/600 EEPROM Device address | OV read 10101101 | AD 173
SFP450/600 EEPROM Device address | OV Write | 1010'1100 | AC 172
SFP450/600 STATUS Device address | OV Read 01111101 | 7D 125
Figure 4-4 Device Address Table
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Example: On the backplane PS AQ is connected to OV, you will have the following device address to read
abyte from the SFP450/600 EEPROM:

MSB LSB
Bit 7 6 5 4 3 2 1 0
SFP450/600 1 0 1 0 1 1 0 1

EEPROM
Device Address

fix fix |fix |fix |fix |fix |A0O |R

->1010’ 1101gin=ADHex=173pec

4.6 1°C BusMaster and clock (SCL) speed

The 1°C Bus Master controls communications between the Master and al 12C devices connected to the
bus. If during an 1°C communication cycle the SFP450/600 Status Port is interrupted by an internal
service interrupt, the SFP450/600 will hold the SCL line low to force the master into a wait state. Data
transfer will continue when the SFP450/600 releases the SCL line. Please note if the 1°C bus is
communicating with a clock frequency sower than 6.5kHz, the SCL line will not be held low. The
SFP450/600 EERPOM isan ATMEL AT24C02 compatible device and is not holding down the SCL line.

4.7 Maximum and minimum valuesfor Pull-Up resisters

For 1°C-bus systems, the values of the Pull-Up resistors depend on the following parameters:
- Supply voltage

- Bus capacitance

- Number of connected devices (input current + leakage current).

The supply voltage limits the minimum value of the Pull-Up resistor due to the specified minimum sink
current of 3mA. On a 3.3V supply, this makes Rpin=3.3V/3mA=1.1kQ.

The bus capacitance is the total capacitance of wire, connections and pins. This capacitance limits the
maximum vaue of the Pull-Up resister due to the specified rise time. For a System with 380pF
capacitance (two SFP450/600 and a wire capacitance of 100pf) Rmax=2.1k ().

For further information concerning the Pull-Up resister, refer to:
I2C Bus specification, 16.1 Maximum and minimum values of resistors Rp and Rs for Standard-mode 12C-bus devices.

Title Issued 2006-05-19 | SKI

SFP450/600 | °C Interface Programming | edred

Mech. Eng. approved

M anual Marketing approved
Mfg. approved

Size Scale Sheet Drawing No. Revision

@Wﬁl’-ﬂllﬂ— www.power-one.com | a4 6/21 BBA20005-G 001

Supersedes: -


http://www.power-one.com

All rights strictly reserved. Reproduction or issue to third parties in any form is not permitted without written authority from Power-One.

5 SW Protocol

The static data are stored in a serial 1°C EEPROM and the dynamic data can be requested over the Status
Port with three commands.

5.1 Static serial EEPROM data

Therefore each EEPROM address has defined data; this definition is documented in thefile:
104718 xxx.pdf, 104788 xxx.pdf

Dez Hex
Address 0 | static data 0
1 7st§tic data 1
: |
251 | static data FB
252 | checksum FC
253 | checksum FD
254 | checksum FE
255 | checksum FF

Figure 5-1: Data Organization

There are three different message formats for the SFP450/600 Serial EEPROM:
-Read an EEPROM byte

-Read an EEPROM block

-Write an EEPROM byte
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511 How to Read an EEPROM byte
1) "Start condition” from Master
2) Master sends "Device address" with "write attribute"
3) "Acknowledge" from Slave device (SFP450/600)
4) Master sends "EEPROM address®
5) "Acknowledge" from Slave device (SFP450/600)
6) "Repeated start" from Master (Sr/S)
7) Master sends "Device address’ with "read attribute"
8) "Acknowledge" from Slave device (SFP450/600)
9) Slave sends "Databyte"
10) "Not Acknowledge" from Master (power management system)
11) "Stop condition" from Master
gtoarzziition Ack bit Ack bit Cosnt(?i;iton Ack bit nOtbﬁCk Co?\tdc;?ion
S| Slave | W |A | EEPROM | A | SI/S | Slave A | DataByte |/A |P
Adr. Adr. Adr.
8hit 8 hit 8hit 8 hit
M aster
Slave (SFP450/600 EEPROM)
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5.1.2 How toread an EEPROM data block

1) "Start condition” from Master

2) Master sends "Device address" with "write attribute"

3) "Acknowledge" from Slave device (SFP450/600-S102)

4) Master sends "EEPROM address®

5) "Acknowledge" from Slave device (SFP450/600-S102)

6) "Repeated start" from Master (Sr/S)

7) Master sends"Slave address’ with "read attribute”

8) "Acknowledge" from Slave device (SFP450/600-S102)

9) Slave sends "Databyte"

10) "Acknowledge" from Master (power management system)

n-time repetition of step 9) and 10)

11) Slave sends"Databyte"
12) "Not Acknowledge" from Master (power management system)
13) "Stop condition" from Master

Start Condition Ack bit Ack bit  Start Condition Ack bit Ack bit
S | SlaveAdr. [W | A | EEPROM Adr. |A [ Si/S | SlaveAdr. |R |A | DataByte | A
8 bit 8 hit 8hit 8 hit
Ack bit not Ack bit Stop
\ \ jondmon
DataByte | A DataByte | /A | P
8hit 8 hit
M aster
Slave (SFP450/600 EERPOM)
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513 How to writean EEPROM byte

1) Pull down the Write Protect line (Pin A4)

2) "Start condition” from Master

3) Master sends "Slave address" with "write attribute”
4) "Acknowledge" from Slave device (SFP450/600)
5) Master sends "EEPROM address”

6) "Acknowledge" from Slave device (SFP450/600)
7) Master sends "Data byte"

8) "Acknowledge" from Slave device (SFP450/600)
9) "Stop condition" from Master

10) Release the Write Protect line (Pin A4)

11) Wait 5msfor the next EEPROM communication (EEPROM write time)

Pull down Write  Start . . . Stop Release Write
Protect line Condition Ack bit Ack bit Ack bit congition  Protect line

N

WP| | S| Slave | W | A | EEPROM | A | Data WP
Adr. Adr. Byte
8 hit 8 hit 8hit
Master
Slave (SFP450/600 EEPROM )
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5.1.4 Power One EEPROM Definitions

5.14.1 Timestamp

The UNIX timestamp is a 32-bit big-endian integer that represents the number of seconds since January 1,
1970 at 00:00:00 UTC (GMT).

Byte 220

Bits Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO0
Vaue of the bit 22t | 20 | 22 | 2% | 277 | 2% | 22 | 2%
Seconds Value X X X X X X X X
Byte 221

Bits Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | Bit0
Value of the bit 22 | 2% | 22 [ 20 [ 2B [ 2B | 217 | 2
Seconds Value X X X X X X X X
Byte 222

Bits Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
Vaue of the bit 2B [ 2 2B 2 | 2% | 2 | 2° | 2°
Seconds Value X X X X X X X X
Byte 223

Bits Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | Bit0
Value of the bit 20| 22 2| 22| 2| 22| 22 | 2°
Seconds Value X X X X X X X X

Figure 2 Table for Time stamp

5.1.4.2 Checksum32
Checksum 32 is calculated from field 220 to 251.

Title Issued 2006-05-19 | SKI

SFP450/600 | °C Interface Programming | edred

Mech. Eng. approved

M anual Marketing approved

Mfg. approved

Size Scale Sheet Drawing No. Revision

@Wﬁl’-ﬂllﬂ— www.power-one.com | a4 11/21 BBA20005-G 001

Supersedes: -



http://www.power-one.com

All rights strictly reserved. Reproduction or issue to third parties in any form is not permitted without written authority from Power-One.

5.2 Dynamic Status Port Data

The I°C Master can read from the status port the status of the PS, the measured voltage and current. There
exist three commands.

0x01.: read status byte

0x02: read measured voltage

0x03: read measured current

Reset or 0x01 command

0x03 command 0x02 command

send high byte,
measured current

send high byte,

send Status Byte measured Voltage

read port

send low byte,
measured Voltage

send low byte,
measured current

Figure 3 Software states for the Status port
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5.2.1 StatusByte definition

Explanation
Bit 0 PS present = 0 (True) Fase=1 This Signal indicates that the PS is present.
Bit1 PW OK =1 (PS OK) Fault=0 Output Power Good, signalized that all outputs
arevalid.
Bit 2 ACOK =0 (0OK) Fault=1 AC in specified range.
Bit 3 OC +12V =1 (PS OK) Fault=0 +12 V Over Current goes low when it exceeds
the current rating. The output will be latched.*
Bit4 UVv+12V,UV+3V3SBY =1 Fault=0 +12V Under Voltage goes low, when +12V
(PSOK) dips under the specified voltage and shuts

down the Unit. The Output will be latched.*
Or the 3.3VSBY has an Under Voltage.

Bit 5 OV +12V =1 (PS OK) Fault=0 +12V Over Voltage goes low, when +12V
trips over the specified voltage and shuts down
the unit. The Output will be latched. *

Bit 6 ALERT =1 (PSOK) Fault=0 The Alert signal goes high, if one of the fans
falls below athreshold speed value or an OTP
OCCUrS.

Bit7 OTP = 1(PS OK) Fault=0 The Over Temperature Protection circuit has

shut down the unit.
Tablefor statusinformation

* Latched states can only be cleared by recycling AC mains or toggling PS_ON.

5.2.2 Voltage/current datainterpretation

The voltage and current monitor can be accessed with the commands 0x02 and 0x03. The values are
returned in an unsigned 10bit number which isleft justified. For the voltage measuring the resolution is

7 0|7 6|5 0
MS first read LS Second read

10 bit value

A
v

20mV/bit and for the current resolution is 50mA/bit.
Example of avoltage measuring:

Bit 7 Bit0 | Bit7 Bit 0

1 |0 |0 |12 |01 (120 |0 |0 |x |x |x X

First byte 1 Second byte

This gIVGS the value: 10'0101’ 1OOOBIN :258HEX:6OODEZ
The measured voltage is 600pgz * 20mV/bit=12000 mV
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5.2.3 How toread the status byte from Status Port

To read the status byte, is like reading from a serial EEPROM at address Ox01.

1) "Start condition” from Master
2) Master sends "Status Port Device address' with "write attribute”
3) "Acknowledge" from Slave device (SFP450/600 Status Port)
4) Master sends "Status Port command address 01"
5) "Acknowledge" from Slave device (SFP450/600 Status Port)
6) "Repeated start" from Master (Sr/S)
7) Master sends " Status Port device address’ with "read attribute”
8) "Acknowledge" from Slave device (SFP450/600 Status Port)
9) Slave sends"Status byte"
10) "Not Acknowledge" from Master (power management system)
11) "Stop condition" from Master

gtoarzziition Ack bit Ack bit CoSn?i{iton Ack bit nOtbﬁCk Co?\t(;)igon

S|Save| W | A | Command | A | SI/S | Slave R | A | StatusByte | /A | P
Adr. 01hex Adr.
8hit 8 bit 8hit 8 hit
M aster
Slave (SFP450/600 Status Port)
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5.2.4 How toread the measured output Voltage/Current

1) "Start condition” from Master

2) Master sends "Status Port Device address" with "write attribute”
3) "Acknowledge" from Slave device (SFP450/600 Status Port)
4) Master sends "Command 02 (Voltage) or 03(Current)”

5) "Acknowledge" from Slave device (SFP450/600 Status Port)
6) "Repeated start”" from Master (Sr/S)

7) Master sends " Status Port Device address” with "read attribute”
8) "Acknowledge" from Slave device (SFP450/600 Status Port)
9) Slave sends "first data Byte"

8) "Acknowledge" from Master (power management system)

9) Slave sends "second data Byte"

10) "Not Acknowledge" from Master (power management system)
11) "Stop condition" from Master

Start . . Start ] . Stop
Condition Ack bit Ack bit  cgndition Ack bit Ack bit not Ack .1 dition

/ \ SN N

S|Save| W | A | Command Sr/S|Slave |R |[A | First |A [Second |/A | P
Adr. 021ex Or 034Eex Adr. Byte Byte
8hit 8 bit 8hit 8 hit 8 bit
M aster

Slave (SFP450/600 Status Port)
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5.3 Error Handling

Errorsin the communication can occur. The following flowchart shows how the Bus Master can handle

such errors.
5.3.1 Read Byte

@

set start condition

send device adr. /w

get acknolage

yes

Send internal
EEPROM Adr.

get acknolage

yes

set stop condition

set start condition

send device adr./r

get acknolage

yes
recive data
send no acknolage

set stop condition

0..n
Send stop
condition

A

Y
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5.3.2 Read Static serial EEPROM
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5.3.3 Read Status Port

To be sure that there are no corrupt data, you have to read the data twice.
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6 Power-Onel?C Interfacetool

The Power-One 1°C — Management Software (HZZ02002SW, www.power-one.com) demonstrates all the
1°C interface features of the SFP450/600.
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Figure 6-1 Screenshot SFP450/600

Power-One 1°C — Management Software supports two |1°C converters:

HZZ02002G from Power-One

iPort M11C-201 (Micro Computer Control)
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D-Sub FCI Power Blade
(37 pol) (51721-10002406AA)
[ .
HZZ02002G loin2s  SCL [\ pincs || SFP450/600 AC main
pin 24 SDA I \ pin B5
pin 28 Return pin A3,B1,B3,C1,C3,D3
|
pin B6
USB to PC PSON/L |

Figure 6-2 HZZ02002G to SFP450/600 cable

The HZZ02002G has the Pull-Up resisters connected to 5V and 3.3V compatible inputs. The SFP450/600
has an internal clamp circuit to 4V. Connect “SDA” (pin B5), “ SCL” (pin C5) and “Return” (pin
A3,B1,B3,C1,C3,D3) to the I°C to USB converter. Connect “PSON/L” to “Return” to enable the
SFP450/600 and plug the SFP450/600 to the mains.

The I°C EEPROM device address; 175p, (read)
The |2C Status Port device address: 127pe; (read).

In your final application the 1°C master will be a Micro Computer or an FPGA with an 1°C interface. That
makes it easy and inexpensive to use the interface.
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9 Glossary

uC Micro Controller

Bin Value in binary number system

Dec Valuein decima number system

EEPROM Electrically Erasable Programmable Read Only Memory

Hex Value in hexadecimal number system

1°C Bus Inter-Integrated Circuit Bus

kHz S| unit of frequency: Hertz(1/s) * 10°

LSB Least significant bit

MFG Manufacturing

MSB Most significant bit

pF S| unit of Capacitance: farad(kg *-m%-A%s4) * 102

SCL seria clock line

SDA seria dataline
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