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PM BUS COMMUNICATION SETUP \

Scope

This application note should help design engineers to setup the proper electrical interface between the power supply and the entire system
using the Power Management Bus (“PMBus"). It is a quick guide to prepare the required connections at the system level. The examples
listed below are based on the GU300 family power supplies from SL Power Electronics, which were designed to meet standardized
requirements for a PMBus interface. Detailed full information can be found in “PMBus™ Power System Management Protocol Specification
Part | - General Requirements, Transport and Electrical Interface” and Part Il - Command Language (www.pmbus.org)

QUICK FACTS TO PMBUS N\

+ PMBus interface derives from SMBus which comes from 12C physical layer. PMBus is electrically compatible with 12C. Users who
are familiar with [2C protocol will find differences in the data content transferred from device to device and additional prescribed
commands used for power management units.

+ The GU300, as most power supplies with PMBus capabilities on the market can be used as “slave” only. The entire system must have
a "master” device which will send/receive data to/from all slaves on the shared communication bus.

+ Each slave unit has a 7-Bit address to be accessed at, two or more devices with same address are not permitted on same bus.

» Not all possible PMBus commands are supported by all power supplies. The variety of existing devices on the market shows limited
set of available commands for the selected power supply.

+ Theentire list of all existing commands is listed in “PMBus™ Power System Management Protocol Specification Part Il - Command
Language’

+ The GU300 Unit is configured to be controlled by serial communication.

COLOR CODES USED IN THIS APP NOTE: §

COLOR CODE DESCRIPTION

START/RESTART
SLAVE ADDRESS (7-BIT)

READ (1) / WRITE (0) BIT

ACKNOWLEDGE (ACK) OR NOT-ACKNOWLEDGE (NACK)
COMMAND

12C CLOCK PULLED LOW

DATA SEND OR RECEIVED BY MASTER
STOP
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HARDWARE SET-UP \

Use general safety precautions while preparing the setup
PMBus uses the same 3-wire connection as with [2C; make the power supply (12C Slave)

Connections to the 12C master devise as per Table 1

DESCRIPTION CONNECTOR ONPSU | CONNECTOR ON CUSTOMER SIDE
12C Clock / SCL J300-12 12C Master Clock Line
I2C Data / SDA J300-10 |2C Master Data Line

Return J300-1 I2C Master Return

The length of the PMBus connection cable should be below 1 meter (~40 Inch), the recommended length is less than 50 cm (~20
Inch) to ensure stable communication.

DC output return and PMBus connections share the same output return. For series connection of the power supply units or for
negative output voltage setup, additional isolation is required as the PMBus hardware is referenced to the output return. Contact
your local application engineering team for support.

Ensure correct pull ups to Vdd on master - slave communication lines. The power supply (slave) has internal 20kOhm pull up
resistors. The recommended values of the pull up resistors on the system side (master) are 10kOhm as shown on figure 1. Be
sure not to override the maximum allowed current of 4mA if pull up resistors with other values are used.

Pins J300-1 and J300-3 must be shorten.

GU300 Power supply (Slave) System (Master)
J300
Wdd W
1| .
2 |, —
L
Sl T
ENE I:| ik ] 10
®
T b |
8 :
9_4} ADDR Master
) —
10 {r ] + o ey
RTH
11 b | q
| 12], 1 N
13 I - =
=
14 b

Figure 1: PMBus Master - Slave connection setup
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The GU300 power supply unit has a default 7-bit slave address of 0x58 if there is no connection on pin J300-7. To change the address,
select the recommended RADDR from Table 2 and connect it between ADDR _ MODE (pin J300-7) and Return (pin J300-11).

Note: The address assignment takes place only during the start-up. The only way to change the address is to disconnect the PSU from
AC source and let it discharge completely (The LED's on digital card will stop glowing as indication for power loss).

ADDR VOLTAGE RADDR () SLAVE ADDRESS (7-BIT) = WRITE SLAVE ADDRESS A READ SLAVE ADDRESS
0.0V - 0.4V <350 58 BO B1
0.4v-0.8V 549 59 B2 B3
0.8V-1.2V 1100 5A B4 B5
1.2V-1.6V 1820 5B B6 B7
1.6V-2.0V 3010 5C B8 B9
>2.0V Open 58 BO B1

Table 2: PMBus (I2C) slave address selection table Table 2: PMBus (1%C) slave address selection table

PMBUS COMMUNICATION PROTOCOL - EXAMPLES \

Scope

Following steps are required to write any data from master device to the slave unit via PMBus protocol:

Send out start condition

Send out the 8-bit write slave address, or 7-bit slave address followed by 0.

The slave corresponding to that address will send out an acknowledgement (ACK)

After receiving the acknowledgement, send out the required 8-bit 12C Command.

f the command type has data associated with it which needs to be send out to slave, send the data in the packets of 8-bits. Each
8-bits packet is followed by acknowledgement from slave.

f.  After sending the data, send out the stop command.

N

The visual description of the PMBus Write command package is shown in Figure 2:

START WRITE (0) ACK ACK
T T A N
i | |
SLAVE ADDRESS (7-BIT) ACK COMMAND DATA STOP

Figure 2: PMBus data package for “WRITE"
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EXAMPLE 1: TURN POWER SUPPLY OFF \

To turn off the power supply via I2C PMBus, a command 0x01 needs to be communicated to the dedicated slave module followed by data
packet 0x00. Assuming the GU300 unit is configured to the default address of 0x58 the slave write address will be according to Table
2: 0xBO. The entire command line is illustrated below on Figure 3. Figure 4 shows also the scope screenshot with the entire command.

Slave Write Address: 0xB0

Command: 0x01
Data: 0x00

Mo B v s M s M ] ™M
stART  [ORSEMl o Ack | 001  ACK 0x00 RS sTOP

i -EENE + BO
dLL LR L RO |-

Figure 3: Example for 12C Command 0x01 “Turn Off"

Tek Stop I ] . — - i _ . : | -
i v : COMMAND: 0%01
. DATA: 0X00
SERIAL TURN OFF
B MES——— Addr[w]: BO Data: 01 — Data: 00 ]

2.00V 2.00V__ J[(40.008 2.50G5/5 @ . o8V
fiv160.20000s || 20M points
28 Jan 2020
13:27:02

PMBUS COMMAND: 0x01 Turn Off

Figure 4: Scope screenshot I12C Command 0x01 “Turn Off"
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EXAMPLE 2: TURN POWER SUPPLY ON Y

To turn on the power supply via 12C PMBus, a command 0x01 need to be communicated to the dedicated slave module, but this time
followed by data packet 0x80. Assuming the GU300 unit is configured to the default address of 0x58 the slave write address will be
according to Table 2: 0xB0. The entire command line is illustrated below on Figure 5. Figure 6 shows also the scope screenshot with the
entire command.

Slave Write Address: 0xB0
Command: 0x01
Data: 0x80

v v s M s
starT  [NONSEN o Ack | ox01  ACK

M ] ™|
0x80 ACK

« I - s v FE
SHINRRNN: REEEEEEEE A ool W

Figure 5:Example for 12C Command 0x01 “Turn On”

—

Tekprevu [

v ; f : :. o | commanb: oxo1
: : : : : DATA: 0X80
SERIALTURN ON
DHED=[ { Addriwl: B0 | pata: 01 — Data: 80 —] : -
scix U_UUUUUUU:UUUUfUUULfUUUUfUUUUUUUU f .
on. U e

i T
i

@ 200V € 200V j[qo.om Mz.sucys ][ o I.BSV]

W 160.2000us J120M points
28 Jan 2020
13:27:02

BscL -

PMBUS COMMAND: 0x01 Turn On

Figure 6: Scope screenshot [2C Command 0x01 “Turn On"
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EXAMPLE 3: CLEAR ALL FAULTS N\

To clear all faults of the power supply's SMBAlert signal (Pin J300-6) via 1C PMBus, a command 0x03 need to be sent to the dedicated
slave module. No data is required for this command. Assuming the GU300 unit is configured to the default address of 0x58 the slave
write address will be according to Table 2: 0xB0. The entire command line is illustrated below on Figure 7. Figure 8 shows also the scope
screenshot with the entire command.

Slave Write Address: 0xB0

Command: 0x03
Data: ----

v v (s P s
sTART  GNSEM o Ack [Tox03" T Ack BT

v I (s M S
< HENREER . WEEEEkEEE T D

Figure 7: Example for 12C Command 0x03 “Clear all Faults”

TekPreve [ 0y |
' ' v : i . : .| commanD: oxo3
. . I . . CLEAR FAULTS
DEe ; ; = Addr[wl: B0 —— Data: 03 E ; :
SCLK ﬁ ﬁ UUUUUUUUUUUUUUUUUUU
'SDA__.:_._:...]...:|.._..'._.__.'...|:.l..|:...
@iscL - - - - M
g 200V € 200V )40.0ps 2.50G5/5 @  1.68V
W70 80000ps ] 20M points

PMBUS COMMAND: 0x03

Figure 8: Scope screenshot 12C Command 0x03 “Clear All Faults”
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Faults Table

Table 3 shows all possible fault flags stored in STATUS_BYTE. All green marked flags can be cleared at once by sending the command
0x03 to the slave unit. Figure 9 shows the connection between these flags and other status registers of the slave unit.

STATUS BIT7 BIT6 BITS BIT4 BIT3 BIT 2 BIT1 BITO

LO_STAT OFF

HI_STAT

VO_STAT

10_STAT

CML_STAT

iError

SMBAlert

TEMP_STAT

FAN12_STAT

POWER_GOOD#

STATUS_VOUT > STATUS_INPUT
7 [VOUT OV Fault STATUS_WORD 7 [VIN OV Fault
6 | VOUT OV Warning (Upper Byte) 6 |VIN OV Warning
5 | VOUT UV Warning 7 |VOUT i VIN UV Wamning
4[VOUT UV Fault & [1OUTIFOUT 4 [VIN UV Fault
3 | VOUT_MAX_MIN Waming 5 |INPUT 3 | Unit Off For Low Input Voltage
2 [ TON MAX FAULT T 2 [N OC Fault
1 | TOFF MAX Warning 3 [POWER_GOOD# 1 [IIN OC Warning
0 [ VOUT Tracking Error 2 [FANS 0 [ PIN OP Warning
1|OTHER
0 [UNKNOWN
STATUS_IOUT STATUS_MFR_SPECIFIC
7 [10UT OC Fault STATUS_BYTE 7 [Manufacturer Defined
6 |I0UT OC Fault w/ LV Shutdown Also Is The Lower Byte Of 6 | Manufacturer Defined
5 [10UT OC Warning STATUS_WORD 5 [Manufacturer Defined
4 [10UT UC Fault 7 [BUSY 4 |Manufacturer Defined
3 [ Current Share Fault 6 |OFF 3 |Manufacturer Defined
2 [In Power Limiting Mode 5 [vout_ov 2 |Manufacturer Defined
1 |POUT OP Fault 4|10UT_OC 1 | Manufacturer Defined
0 [POUT OP Warning 3 [VIN_UV 0 |Manufacturer Defined
2 [TEMPERATURE
E
STATUS_TEMPERATURE -—| 0 |NONE OF THE ABOVE »|  STATUS_FANS_1_2
7 [ OT Fault 7 [Fan 1 Fault
6 | OT Waming 6 [Fan 2 Fault
5 | UT Waming 5 | Fan 1 Warning
4 |UT Fault 4 | Fan 2 Waming
3 |Reserved 3 |Fan 1 Speed Override
2 |Reserved 2 |Fan 2 Speed Override
1 |Reserved 1 | Air Flow Fault
0 [Reserved 0 | Air Flow Warning
STATUS_CML STATUS_OTHER - - STATUS_FANS_3_4
7 [Invalid/Unsupported Command 7 [Reserved 7 [Fan 3 Fault
6 | Invalid/Unsupported Data 6 |Reserved 6 |Fan 4 Fault
5 [ Packet Error Check Failed 5 [Input A Fuse/Breaker Fault 5 [Fan 3 Waming
4 | Memory Fault Detected 4 |Input B Fuse/Breaker Fault 4 |Fan 4 Warning
3 | Processor Fault Detected 3 [Input A OR-ing Device Fault 3 |Fan 3 Speed Override
2 |Reserved 2 [Input B OR-ing Device Fault 2 |Fan 4 Speed Override
1 [ Other Communication Fault 1 [ Output OR-ing Device Fault 1 |Reserved
0 | Other Memory Or Logic Fault 0 |First To Assert SMBALERT# 0 |Reserved

Figure 9: Summary of the Status Registers (PMBus PSMPS P.I111.3)
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PMBUS: READ FROM SLAVE \

Following steps are required to read any data from master device to the slave unit via PMBus protocol:\

Send out start condition

Send out the 8-bit write slave address, or 7-bit slave address followed by 0.

The slave corresponding to that address will send out an acknowledgement (ACK)

After receiving the acknowledgement, send out the required 8-bit 12C Command.

The slave will again send out an acknowledgment showing it has accepted the command.
Send out a restart condition.

Send out the 8-bit read slave address, or 7-bit slave address followed by 1.

The slave corresponding to that address will send out an acknowledgement.

The Clock will go low for a while as slave is processing data.

Read the incoming 8-bit data packets from slave.

After receiving data packet, send out an acknowledgement if more packets to be received.
After receiving the desired number of 8-bit data packets, send out a non-acknowledgement (NACK) followed by a stop
condition.

~T T ST@ o o0 o

The visual description of the PMBus Write command package is shown in Figure 10:

START WRITE (0) ACK

| |
SLAVE ADDRESS (7-BIT) ACK COMMAND

REPEATED START READ (1) ACK NACK
(UL W T i i
I | I | 1 | | | |
1 | | |
SLAVE ADDRESS (7-BIT) ACK  SCLLOW DATA DATA STOP

Figure 10:PMBus data package for “READ”

GB40 Application Note v0619 Cepyright © 2019 SL Power Electronics Corp. All rights reserved.
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EXAMPLE 4: READ STATUS_WORD - SLAVE UNIT IS ON, NO FAULT FLAGS \

Figure 11 shows visual description for STATUS_WORD bytes request and response from a slave unit which is ON and has no fault flags.

Slave Write Address: 0xB0
Command: 0x79

Slave Read Address: 0xB1
Data (Lo Byte): 0x00

Data (Hi Byte): 0x00

v v s M s
 staRrT  [BESEN o Ack [ 0x79  ACK

-l - = O
Ll R T

Figure 11: Example for I2C Command 0x79 “Read Status” - Slave=0N

EXAMPLE 5: READ STATUS_WORD - SLAVE UNIT IS OFF \

Figure 12 shows visual description for STATUS_WORD bytes request and response from a slave unit which is OFF.

Slave Write Address: 0xB0
Command: 0x79

Slave Read Address: 0xB1
Data (Lo Byte): 0x40

Data (Hi Byte): 0x08

v v s M s
 staRT  [GESEN 0 ACcK | 0x79  ACK

1 B[ B
Pesva I = S NN oo BRI e

Figure 12: Example for 12C Command 0x79 “Read STATUS_WORD" - Slave=0FF

GB40 Application Note v0619 Cepyright © 2019 SL Power Electronics Corp. All rights reserved.
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EXAMPLE 6: READ STATUS_WORD - SLAVE HAS A FAULT \

Figure 13 shows visual description for STATUS_WORD bytes request and response from a slave unit which has a fault.

Slave Write Address: 0xB0
Command: 0x79

Slave Read Address: 0xB1
Data (Lo Byte): 0x51

Data (Hi Byte): 0x48

v v s
- sTarT  [HGESEN o AcK

N RN
Lo R T

Lo Byte Hi Byte

! I - i I
SHINNNIN AR EEEE =

T, - "
S LI TN REIORICRICEY REOEEE O

Lo Byte Hi Byte

Figure 13: Example for 12C Command 0x79 “Read STATUS_WORD" - Slave=0N, with fault

GB40 Application Note v0619 Cepyright © 2019 SL Power Electronics Corp. All rights reserved.
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Tekprevw [~~~ —————— 4+ —3 ————————— | —
’ v T " | COMMAND: 0x79
A . | READ STATUS WORD
nEs {TWE B0} Data: 79— |-{TRE BT} Data: 51)—{Data: 45—

s AV A LSS

@ 20v __ ® 0y ')'[100;157 — i][z.éo&;sks: ]I O '1.'63'.;]
208 60000s || 20M points
PMBUS COMMAND: 0X79

Figure 14:Scope screenshot 12C Command 0x79 “‘Read STATUS_WORD" - Slave=0FF, with fault 0x51 and 0x48

Table 4 shows the bitmap of upper and lower Bytes of STATUS_WORD to decode the received response 0x51 and 0x48:

STATUS BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT9

HI_STAT

VIN_UV_FLT = TEMPERATURE CML

0 0 0

BIT5 BIT 4 BIT3 BIT 2 BIT 1 BITO

INPUT MFR_SPECIFIC FANS OTHER UNKNOWN
VALUE n 0 0 0 0 0

Table 4: STATUS_WORD response bitmap for existing faults 0x51 and 0x48

Interpretation of this is that unit is off, power is not good, OC fault has been detected, none of the above flags shows the warning has
also been detected (maybe over-current warning):

GB40 Application Note v0619 Cepyright © 2019 SL Power Electronics Corp. All rights reserved.
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EXAMPLE 7: READ OUTPUT VOLTAGE \

Figure 15 shows visual description for output voltage status request and response from a slave unit.

Slave Write Address: 0xB0
Command: 0x8B

Slave Read Address: 0xB1
Data (Lo Byte): 0x51

Data (Hi Byte): 0x09

~om v s M
 starT  [NGESEM o Ack | ox8B

TN T - v s WO
Pesrane| I = S RITNIINT ose [B& T ooe e BT

Lo Byte Hi Byte

~I-TE - & - EE
s AEREEEE o A HININe 201000 :[ao000200: N

Lo Byte Hi Byte

Figure 15: Example for 12C Command 0x8B “Read Output Voltage” — Response 0x51 and 0x09

GB40 Application Note v0619 Cepyright © 2019 SL Power Electronics Corp. All rights reserved.
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Tek Prevu | ———1 — | —

u : ; H _ : COMMAND: 0XSB
, , : 1 : READ Vmain VOLTAGE

18, 12C S - “{Iwl: Bo}—Data: 88— [R]: B1 }—— Data: 51— Data: 09— : ; :

& 200V 2.00 J[mou ][2.5005/5 ][ o 1.68\.’]

i+ v300.0000Ws 20M points

PMBUS COMMAND: 0X8B

Figure 16: Scope Screenshot 12C Command 0x8B “Read Output Voltage” — Response 0x51 and 0x09

The output voltage is calculated as per equation 1:

Output Voltage = (

Hex to decimal( High Byte X 100 + Low Byte))
100

Equation 1: Output Voltage Calculation

Hence for the response 0x51 and 0x09 the output voltage will be 23.85 V as shown in equation 2:

= 2385V

Hex to decimal(9 x 100 + 51) Hex to dec (951) 2385
Output Voltage = = =

100 100 100

Equation 2: Example for Output Voltage to response 0x51 and 0x09

GB40 Application Note v0619 Cepyright © 2019 SL Power Electronics Corp. All rights reserved.
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GENERAL OPERATION COMMANDS - ADDITIONAL OPTIONS \

PMBus: COMMAND: 0x01 (Turn on/off)

MODE: READ/WRITE

DESCRIPTION:

Some of the PMBus commands accept dual use, hence can be used in read and write modes. Examples 8 and 9 show options with
command 0x01 which accepts secondary commands. This command supports beside write mode also the read mode where the
last received secondary command can be read. In write mode it is used to turn on/ turn off power supply only if the serial control

is enabled while in the read mode it sends out the last serial control send out by the user.

Example 8: Write Mode (0x01)

The byte following the command 0x01 contains the data for changing the state of power supply.
Following Table 5 describes the different control settings if serial control is enabled followed by Figure 17and Figure 18 with

examples.
SEC COMMAND DESCRIPTION
0x00 Instant shutdown of power supply with no delay.
0x40 Graceful shutdown with a delay of 224 ms if there is no fault or the fault level is less than 4.
0x80 It will turn on the power supply if conditions are met as defined in the Appendix 1: Table AT - Command 0x02
None of above | CML flag of Invalid data goes high, no change in power supply operating state.

Table 5: Command 0x01 settings

- om v s M U M s
staT  [GRSEM o Ack | ox01  ACK 0x80 Hack BT

v B < < e o« [
SHIRNNEN R EEEEEEEE A 1000l W H

Figure 17: Example with secondary command 0x80

-—- s M s M s e
BORSEN o Ak ox01 Ak 0x00 ack BT

o RO R | v
SHIRNRER REEEEEEEE R 00000000 W

Figure 18: Example with secondary command 0x00
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EXAMPLE 9: READ MODE (0X01) \

This command sends out the last serial control command sent out by the user. Figure 19 shows example with data packets to be sent
from master to slave device.

~om v s M
~ starT  [GRSEN o Ack | 01  ACK

] B B
(esvacr| I = &S MIHTNINT oneo

e

v I - =]
SRR M EEEEEEEE

I - D
S L LR DT RCORICIORE) s

Figure 19: Example to read last control command
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Tek Prevu | — e E— — l
- : u : T ; j COMMAND: 0x01
) I , READ OPERATION COMMAND
' I I I . e S I o]
LR 12C - : +{IWI: BO}— Data: 01— [R]: B1 }——— Data: 80—}
SCLK

2.00V € 200V )[100us 2.50GS/s & 168V
w107 8000ps ][ 20M points

PMBUS COMMAND: 0X01 READ

Figure20: Scope Screenshot 12C Command 0x01 “Read Last Operation Cmd” - Response 0x80
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APPENDIX 1: "\,

Table A1 - Command 0x02

BIT 4

Controllable Serial Enable Control Switch Enable | Polarity of Control Switch No Ctrl Delay

=]
P a
| =
i @
==
P
]

No ctrl Delay

Configuration
Controllable
Control SW Enable
Control Switch Input
Power Supply at bootup

" Un-controllable. Power supply will turn

LL oy
g < onirespective of the state of switch or
S 0 x x x X X > T serial enable.
= 3
(=] <<
o o Invalid / Unsupported Command
P o
I 1 0 0 x X X ~ 2&
X S
PS on/off operation via serial
= communication is disabled. PS can
S ©  only be turned off with a delay of SD1
< by giving high/ floating signal to control
x 1 0 1 0 0 X switch. After fault, PS can be turned on
LD by switch reset as Low -> High/floating-
:gj‘: § £ >LoworAC recycle.
L
PS on/off operation via serial
= — communication is disabled. PS can
S ©  only be turned off with a delay of SDO
0 by giving high/ floating signal to control
x 1 o 1 0 1 X switch. After fault, PS can be turned on
@ by switch reset as Low -> High/
';g?: g £ floating-> Low or AC recycle.
L
o PS on/off operation via serial
£ communication is disabled. PS can
3 4+ only be turned off with a delay of SD1
1 0 1 1 0 X o
- © by giving low/ floating signal to control
§ switch. After fault, PS can be turned on
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by switch reset as High -> Low/
floating-> High or AC recycle.

High
On

PS on/off operation via serial

communication is disabled. PS can

only be turned off with a delay of SDO

by giving low/ floating signal to control

switch. After fault, PS can be turned on

1 o 1T 1 1 X by switch reset as High -> Low/floating-
> High or AC recycle.

Low/ Floating
Off

High
On

Power supply can be turned on/off only
by giving turn on/off command via
serial communication as per Serial
control Commands. The control of
power supply via external switch is
disabled.

Default Setting

Power supply can only be turned on if
switch is Low and turn on command is
given (turn on command present by
default) via serial communication.
Power can be turned off either by
sending off signal via serial command
or by giving high/ floating signal to
control switch with a shutdown delay
of SD1. If switch is high/ floating and
an off signal is given out via serial, then
to turn on PS, switch must go low and
turn  on  signal  from  serial
communication.

If shutdown via fault, then turn on can
be done either by sending turn on
signal via serial comm or reset external
switch as Low -> High/ Floating-> Low

0x18 - 0x1B
(]
-
<

Serial Control

Commands
X
On

Low
On

_.
—
—
[ ]
[
Serial Control Commands

High/ Floating
off

Same as above. Only difference is that
the shutdown via external switch or
serial command will be delayed by SDO.

=
Serial Control
Commands
Low
Off
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I
Power supply can only be turned on if
switch is High and turn on command is

2 given via serial communication turn on

= . command present by default).

B = o Power can be turned off either by
& z sending off signal via serial command
E - or by giving low/ floating signal to
3 control switch with a shutdown delay

1 1 1 1 0 ° of SD1. If switch is low/floating and an
g off signal is given out via serial, then to
o turn on PS, switch must go high and
g turn  on  signal  from  serial
n S &= communication.

T ©  |f shutdown via fault, then turn on can
be done either by sending turn on
signal via serial comm or reset external
switch as High -> Low/Floating-> High
Same as above. Only difference is that
the shutdown via external switch or
serial command will be delayed by SDO.

=4

®©

T 2 5
= 3
£ 3
o
!
1 1 1 1 0 =
=
o
!
«
]
wl

=

S &

£ <}

SDO: Instant shutdown of PSU.
SD1: Shutdown with a delay of ~224ms if there is no fault or the fault is of lower severity.
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