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Introduction

The information contained in Application Note 29
details the Configuration Register settings for the
SMH4804 programmable Hot Swap power controller.
The SMH4804 Windows Graphical User Interface
(GUI) is also shown with the associated register and
function highlighted. For additional explanation on
device functionality related to the configuration
registers, also refer to the SMH4804 Data Sheet.
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Register Formats and Functions

A total of nine Configuration Registers define the set-
up of the SMH4804. Some configuration registers are
used to enable or disable a function, or to select
between functions. Other registers determine various
timeout intervals or voltage values. A final register
allows the device to be powered on and off over the
I°C bus and allows the device to be latched off under
fault conditions. All Write and Read operations use
either the 1010b or 1011b slave address
(configurable) of the I°C protocol.
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Figure 1 — SMH4804 Windows GUI Features

SMH4804 Windows Graphical User Interface
The Windows GUI (Figure 1) is used with the
SMX3200 programming ‘Dongle’. It is an easy to use
Graphical Interface that is compatible with Windows
95, 98, NT, 2000 and XP operating systems. The GUI
consists of pull-down menus, check boxes, up/down
buttons, etc..
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There are "mouse-overs" that define the buttons along
the toolbar and an expert mode for directly entering
data into the configuration registers. The GUI
generates a checksum that can compare the
programmed device configuration register values
versus the hex file contents.
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Help Menu

The Help menu can be used to view the Datasheet or
this app note while prototyping with the Windows GUI.
During software installation, the datasheet and app
note are loaded in the same directory as the program
to automatically find them using this feature. The
‘About’ selection will show the GUI version number.
Refer to Summit's web site for the most current
datasheet and GUI software (www.summitmicro.com).
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Figure 2 - Help Menu

Configuration Pull Down Menu

This menu has an option that will check for
communications between the device and the PC. This
selection should be tried first before changing any
options. If the test passes, then all other options can
be left in the default condition.
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Figure 3 - Configuration Window

Setup Options
In the “File” pull-down menu under “Options”, there are
“Settings” to set the I°C clock frequency and delays
before 1°C Read and Write operations. The default
settings work with most PCs, so these settings are
only for circumstances where the PC cannot
communicate successfully with the SMX3200
programming ‘Dongle’. The “Auto-Read
Configuration/Memory After Write” check box enables
a checksum test which compares the GUI hex settings
or file to the programmed device at the end of a Write
sequence. It does this by performing a Read
immediately following a Write.
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Figure 4 - Options Window
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Interfacing Options

In the “File” pull-down menu under “Options”, there are
“Advanced” settings for parallel Port Interfacing. The
window in Figure 7 sets different options for
programming the device using the PC parallel port.
The ‘Parallel Port Interfacing’ should always be set to
‘Dongle’. The ‘Parallel Port Driver and address is
indicated here and can be changed if a problem is
encountered.
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Register R02 — Over-Current and Quick Trip Thresholds

This register is used to select both the over-current delay and the quick trip threshold for the electronic circuit breaker.

Bits Default] R/W Description

3 2 1 0

00 Set Over-current delay to 400 ps.

0|1 -

0b10 | R/W Set Over-current delay to 150 pus.

110 Set Over-current delay to 50 pis.

111 Set Over-current delay to 5 ps.
0O Set Quick Trip reference voltage to 200 mV.
0| 1 0bo1 | RIW Set Qu?ck Tr?p reference voltage to 100 mV.
1 0 Set Quick Trip reference voltage to 60 mV.
1 1 Set Quick Trip reference voltage off.

4 Summit SMH4804 Programmer - Dongle Version 3.1.0 _ o] x|

File  Configuration  Help

=kl MER L @] =% HO

ﬂ SUMMIT SMH 4804 QUAD HOT SWAP CONTROLLER AND SEQUENCER

MICROELECTRONICS, INC.

W W TR S i S0

Read Config | Write Config |

Input Side, UW/OW T CB Operation T Qutput Side T Interfacing )

CB QOver Current Delay ISEI|.|5 'I CB Duty Cycle Time |2.55 VI

—Mon-Maolatile Fault Latch

. . Enable/Disable ID' bled vI
Quick Trip Yoltage Level IlEIEIrn'-.-' vI sabe
Set/Clear NV Fault Latch ICIear 'I

ZB Mode Enable IDuty Cycle 'I LSS Rl | IPE Pomey O |

—Config Registers
" Hexadecimal

" Decirmal I Checksurn = 01 Standard Settings |

rRoz{in01l || Reafo0io RIII4|1EIEIEI RIIISIllEIEI Rns|11|:u:| RD?IlEIEIl RDSIDEIEII Ru:|9|1|:u:|1 RDCIEIEIEIEI

Figure 8 - Register R02 Windows GUI Tab

Summit Microelectronics, Inc 3029 1.0 9/25/02 3



Application Note 29

Register R03 — Sequencing delay times, MODE pin function.

This register is used to control the sequencing delays from PG1# to PG2#, PG2# to PG3#, and PG3# to PG4#. The
SMH4804 provides two levels of sequencing delay: fast and slow, which is selected by programming bit 3 of Register
9. These two bits are effectively concatenated with R9 bit 3, providing 8 programmable delay periods. Refer to
Register 9 for more information.

NOTE - Bit 1 controls the effect of the MODE pin. When set (high) the pin functions as described in the pin
descriptions. If the bit is cleared (low) the state of the pin is ignored and the circuit breaker enters latch mode.

Bit 0 enables or disables the function of the PD[4:1]# inputs.

Bits
3210

Default] R/W Description

When Register 9, bit 3 =0
PG[4:1]# Sequencing delay: 1500 ps.
PG[4:1]# Sequencing delay: 50 ps.
PG[4:1]# Sequencing delay: 250 ps.
PG[4:1]# Sequencing delay: 500 ps.
When Register 9, bit 3 =1
PG[4:1]# Sequencing delay: 5 ms.
PG[4:1]# Sequencing delay: 20 ms.
PG[4:1]# Sequencing delay: 80 ms.
PG[4:1]# Sequencing delay: 160 ms.
Register 9, bit 3 = X, don’t care
0 b1 \When bit 1 is cleared (0), the CB MODE is disabled (see NOTE above).
RIW \When bit 1 is set (1), the CB MODE is enabled (see NOTE above).
0 0b0 'When bit 0 is cleared, the PD1# and PD2# signals are disabled.
\When bit O is set, the PD1# and PD2# signals are enabled.

0b00 | R/W

Al Al o] o
= O] =] O

0b00 | R/W

Al o]l ol ©
= O| =| O
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Register R04 — Sequence, OV/UV filter time, Circuit breaker cycle time.

Register 4 enables PG[4:1]# signal sequencing, sets the O/U voltage filter timing, and selects the circuit breaker cycle
time.

Bit 3 of this register enables or disables the PG[4:1]# sequence delays. When set, the delays are defined in registers
3 and 9. If bit 3 is cleared, no delay is incurred and sequencing is based solely on the state of the ENPGA#, ENPGB#,
and ENPGC# inputs. If the ENPGx# inputs are tied high, the PG[4:1]# outputs turn on simultaneously.

Bits
3 2 1 0

0 0b1 RIW \When bit 3 is cleared, PG[4:1]# signal sequencing is simultaneous.
1 \When bit 3 is set, PG[4:1]# signal sequencing is enabled.

Default| R/W Description

\When bits 2:1 are set to 0b00, the over/under voltage filter is off.

\When bits 2:1 are set to 0b01, the over/under voltage delay is 5 ms.
0b00 | R/W

\When bits 2:1 are set to 0b10, the over/under voltage delay is 80 ms.

Al Al ol o
= O =] O

'When bits 2:1 are set to 0b11, the over/under voltage delay is 160 ms.

0 0b0 RIW \When bit 0 is cleared, the circuit breaker cycle time is 2.5 sec.
1 \When bit 0 is set, the circuit breaker cycle time is 5 sec.

4 Summit SMH4804 Programmer - Dongle Version 3.1.0 !Elﬂ

File  Configurafion Help

WBESL] @@

V SUMMIT SMH 4804 QUAD HOT SWAF CONTROLLER AND SEQUENCER

MICROELECTRONICS, INC.

T T Read Config | Write Config |

Input Side, UN/OW T B Cperation T Dutput Side T Interfacing ]

Load Sequencing (Power Goaod (PG) Made) ISequenced j

Load (PG) Sequencing Delay ISms j
Duration of WGATE Current Regulation Across Rs IOFF j
Forced Shutdown [By PG#4 Plus PG Delay =]
—Config Registers
" Hexadecimal % Binary " Decimal I Checksum = 01 Standard Settings |

ROZ(1001 RO3({0010 |RO4|1000 | ROS|{1100 = RO&(1100 RI:I?Ill:II:Il ROg 0001  RO9 (1001 RI:ICII:II:II:II:I

Summit Microelectronics, Inc 3029 1.0 9/25/02 6



Application Note 29

4 Summit SMH4804 Programmer - Dongle Version 3.1.0 = 0] x|

Eile He

Configuration

Ip

e &2

SMH 4804 GUAD HOT SWAP CONTROLLER AND SEQUENCER

Input Side, U¥FOY¥Y T

SUMMIT

MICROELECTRONICS, INC. - - -

T . Read Config Write Config
CB Operation T Qutput Side T Interfacing

Input Side

uv SOV Yalues

WOV Filter Time
OFF -

U Hysterisis

ID.DGZS 'I

Uw/ 0w Latching

WO Filtering

v r""I'Ch?IUm‘iIterel:I

U/ 0w Latching

Le]

[

Unlatched

o ModelUnfiItered

—Config Registers

" Hexadecimal & |

" Decimal

Standard Settings |

I Checksum = 01

Ruz|1nu1 RDSIDDID

RD4IIDDD

RDEIIIDD

RD?IlDDl RDSIDDDl RDQIlDDl RDCIDDDD

RDGIIIDD

a Summit SMH4804 Programmer - Dongle Yersion 3.1.0
Help

HE L] &)

Filz Configuration

SUMMIT

W SUmMmitmicko, com

MICROELECTRONICS, INC.

SMH 4804 QUAD HOT SWAP CONTROLLER AND SEQUENCER

Read Config | Write Config |

Input Side, UW/0W

I

B Over Current Delay |5I2I|.|s 'I

Interfacing

CB Duty Cycle Time |2.55 'I

Mon-Yolatile Fault Latch

Enable/Disable IDisab|Bd 'I

Qutput Side

Quick Trip Voltage Level IlDDm'\.-' 'I

z
CB Mode Enahle IDuty Cycle "I IEE [PORET G |

Set/Clear NW Fault Latch ICIear 'I

I2C Power Off |

— Config Registers

" Hexadecimal " Decimal

' Binary

I Checksum = 01

Standard Settings |

roz|ooio RDEIIIDD RDGIIIDD RD?IlDDl

roz[i001 RD4IIDDD

RDSIDDDl

RDQIlDDl RDCIDDDD

Figure 10 - Register R04 Windows GUI

Summit Microelectronics, Inc 3029 1.0 9/25/02



Application Note 29

Register R05 — Latch function, FS# pin function, Cascade mode.

Register 5 controls the function of the nonvolatile fault latch and provides general control for the FS# input. Bit 3
controls the enabling of the non-volatile latch. Bits 2:0 configure the FS# input. The FS# pin has two basic functions: it
can be programmed to act as an auxiliary enable input controlling the PG1# output, or it can be programmed to be an
event monitor during the power-up sequence. These bits also control the interrelationship of the PG[4:1]# outputs. In
a cascade operating mode PG1# must be true before PG2# can be true, etc. This interrelationship can be disabled so
that each PG[4:1]# output is effectively controlled by its corresponding ENGPx# input, as long as the primary supply,
VGATE and DRAIN SENSE pins are within their operating limits.

When programmed as an enable to PG1# there are two options: 010BIN disables the cascade mode (the PG[4:1]#
outputs can act independently) and FS# effectively becomes the enable input for PG1#; 011BIN enables the cascade
mode and makes FS# the enable input for PG1#. In this mode, PG1# must be active before PG2# can be activated,
followed by PG3#, then PG4#.

The event monitor mode is generally implemented in conjunction with a monitoring device on the secondary side of
the DC/DC converters, such as the SMS44, SMT4004 or SMS64. If FS# is not pulled high before the programmed
condition then the PG[4:1]# and VGATE outputs are shut down. As an example, if the binary value is 111BIN, VGATE
and PG1# are shut down if FS# is not pulled high before tPGD has elapsed after PG1# is true. None of the other
PGI[4:1]# outputs are activated. If a failure occurs due to the lapse of the event monitor timer, cycling the power resets
the device.

One last event mode, 000gy, disables the cascade effect and sets up PG4# going true as the trigger event. FS# must
be pulled high before tpgp elapses, or VGATE and all of the PG[4:1]# outputs are disabled.
Cascade enabled:
ENPGA enables PG2#, PG3# and PG4#;
ENPGB enables PG3# and PG4#;
ENPGC enables PG4#.
Cascade disabled:
ENPGA enables PG2#;
ENPGB enables PG3#;
ENPGC enables PG4#.
Simultaneous:
PG1#, PG2#, PG3# and PG4# operate independently from one another.
Sequenced:
PG1#, PG2#, PG3# and PG4# are dependent upon activation of PG(N-1) — for N = 2, 3, and 4 — plus a
programmable PG delay.p=0On

Bits Default| R/W Description
2|1]0

0 0b1 RIW \When bit 3 is cleared, the non-volatile latch is enabled.

w

\When bit 3 is set, the non-volatile latch is disabled.

0|01 O \When bits 2:0 are 0b000, the FS function: PG4 + tpgp cascade is disabled for simultaneous
assertion of the PG[4:1]# pins.

\When bits 2:0 are 0b001, the FS function is disabled (=1).

\When bits 2:0 are 0b010, the FS function is active (=1) before PG1 enabled. Cascade
disabled for simultaneous assertion of the PG[4:1]# pins.

0b100 | R lwhen bits 2:0 are 0b011, the FS function must be high (de-asserted) before PG1 is enabled.
FS function: PG4 + tpgp (PG Delay)
FS function: PG3 + tpep (PG Delay)
FS function: PG2 + tegp (PG Delay)
FS function: PG1 + tpgp (PG Delay)

o
o
-

o
RN
o

= =R Al Al O
=] 2l O] O] =
=] O =] O] =
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Register R06 — Current regulation, UV/OV filters.

This register enables what events are recorded in the nonvolatile fault latch if bit 3 of R5 is cleared. The high order
bits of this register control whether the under and over voltage pins are filtered, and the two low order bits program
the current regulation time period.

Bits
31211 0

0 0b1 RIW \When bit 3 is cleared, the under voltage is filtered.

Default| R/W Description

\When bit 3 is set, the under voltage is not filtered.

0 \When bit 2 is cleared, the over voltage is filtered.
0b1 R/W

\When bit 2 is set, the over voltage is not filtered.

\When bits 1:0 are set to 0b00, the current regulation is turned off.
\When bits 1:0 are set to 0b01, the current regulation is 5 ms.
\When bits 1:0 are set to 0b10, the current regulation is 80 ms.
\When bits 1:0 are set to Ob11, the current regulation is 160 ms.

0b00 | R/W

al oAl ol o
= O] =| O
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Register R07 — UV Hysteresis.

This register controls the UV hysteresis. The values shown are with respect to Vss.

Bits

Default| R/W

312 ]|1]0

Description

Ob1 R/W

In this register, bit 3 is always set.

0b001 | R/W

=S Al Al Al O O O ©
Al ol ol o] = =] O]l ©
sl ol oo a0l m|o

\When bits 2:0 are 0b000, the UV hysteresis = 0.0 volts.

\When bits 2:0 are 0b001, the UV hysteresis = 0.0625 volts.

\When bits 2:0 are 0b010, the UV hysteresis = 0.125 volts.

\When bits 2:0 are 0b011, the UV hysteresis = 0.1785 volts.

\When bits 2:0 are 0b100, the UV hysteresis = 0.250 volts.

\When bits 2:0 are 0b101, the UV hysteresis = 0.3125 volts.

\When bits 2:0 are 0b110, the UV hysteresis = 0.375 volts.

\When bits 2:0 are 0b111, the UV hysteresis = 0.4375 volts.
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Register R08 — Device type address, write protect, slave address.

This register is used to control the I°C bus interface activity. Bit 3 determines the Device Type Address, bits 2 and 1
select the register access capability, and bit O determines whether the device must receive a bus address that
corresponds to the biasing of the address pins. Note: If the fault latch option is selected and write access is denied
the SMH4804 cannot be cleared of a fault condition.

Bits L.
3721 0 Default| R/W Description
0 0b0 RIW \When bit 3 is cleared, the device type address is 1011.
1 \When bit 3 is set, the device type address is 1010.
01]0 \When bits 2:1 are set to 0b00, the Configuration registers are read/write (R/W).
0|1 \When bits 2:1 are set to 0b01, the Configuration registers are read-only (RO).
o 0b00 | R/W
3 3 \When bits 2:1 are set to 0b10 or 0b11, access to the Configuration registers is disabled.
0 \When bit O is cleared, the SMH4804 responds to all address pins.
1| Ob1 | R/W Iwhen bit 0 is set, the SMH4804 responds to the address set by the pin polarities (A0,A1
and A2).
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Register R09 — Fast/slow sequence times, PD delays.

In this register, bit 3 works in conjunction with Register 3, bits 2 and 3. Refer to the Register 3 description for details.
Bit 2 sets UV/OV conditions to be either latched or not latched. Bits 1 and 0 select the delay from the point where both
PD[2:1]# inputs are low (or initial power up conditions) to when sequencing can commence.

Bits

37211710 Default] R/W Description
0 0b1 RIW \When bit 3 is cleared, the power good sequence is set to Fast.
\When bit 3 is set, the power good sequence is set to Slow.
0 0b0 RIW \When bit 2 is cleared, UV/OV conditions are not latched.
1 \When bit 2 is set, UV/OV conditions are latched.
0 0 \When bits 1:0 are set to 0b00, the PD delay is 0.5 ms.
0 1 \When bits 1:0 are set to 0b01, the PD delay is 80 ms.
0b01 R/W
1 0 'When bits 1:0 are set to 0b10, the PD delay is 160 ms.
1 1 \When bits 1:0 are set to Ob11, the PD delay is 320 ms.
4 Summit SMH4804 Programmer - Dongle Version 3.1.0 !EIH

File  Configuration  Help

L &

SUMMIT SMH 4804 QUAD HOT SWAP CONTROLLER AND SEQUENCER
MICROELECTRONICS, INC. : : :
MWW E U mitmicre,com Read Config I Write Config |
Input Side, UW/OW T CB Cperation T Output Side T Interfacing ]

Load Sequencing (Fower Goaod (PG Mode) ISequenced j

Load {PS) Sequencing Delay |15EIIZI|.|5 j
115005 :
S50ps
250ps
S00ps
Forced Shutdown |Sms ela j
Z0ms
S0rms
160ms

Dwuration of WEATE Current Regulation Across Rs

—Config Registers
" Hexadecimal % Binary " Decimal ICheu:Ia:sum=El'3 Standard Settings |

ROZ(1O01 ROZ(0010  RO4|1000 | ROS|1100  RO&|1100 RD?IlI:IEIl ROS |0001 (RO (0001 RIIICIEIEIEIEI

Summit Microelectronics, Inc 3029 1.0 9/25/02 14



Application Note 29

4 Summit SMH4804 Programmer - Dongle Version 3.1.0 !EIH
File  Configuration  Help

L &

ﬂ SUMMIT SMH 4804 QUAD HOT SWAP CONTROLLER AND SEQUENCER

MICROELECTRONICS, INC.

Www, summitmicre.com

Read Config I Write Config |

Input Side, U¥Y SOV T CB Cperation T Output Side T Interfacing ]
R L’
Input Side | uUv/ov values
A0 Filter Time Y AON Filtering UY/ON Latching
|OFF j L Mndelunf”tered j Us /oy Latching
.. ILInIatn::hed j
UV Hysterisis o MndelUnfiItered j
IEI.EIE\ES vI
—Config Registers
" Hexadecimal & E-lnary " Decimal I Checksum = 01 Standard Settings |
RZ (1001 R30010 41000 RS(1100 Re(1100 R?IlI:IEIl RE(0001 R21001 RCIEIEIEII:I

Summit Microelectronics, Inc 3029 1.0 9/25/02 15



Application Note 29

4 Summit SMH4804 Programmer - Dongle Version 3.1.0

File  Configurafion

=] BEIL] &P

Help

SUMMIT
MICROELECTRONICS, INC.

W WS U T P S O S O

SMH 4804 QUAD HOT SWAF CONTROLLER AND SEQUENCER

Eead Config | write Config |

Input Side, U¥fO¥ T CE Cperation

—

Cutput Side T

Interfacing

I

nput Side

v AoN Values

Enable Pin Detects (PO#1/PO#2) |Dizable

-

Pin Detect Delay/Startup Delay Iaums vI

—Config Registers

Standard Settings |

Summit Microelectronics, Inc

3029 1.0 9/25/02

" Hexadecirmal & Binary " Decimal I Checksum = 01
ROZ{1001 ROZ2{0010 RO 1000 ROS|1100 RO&|1100 RD?IlDDl RO2 (0001 ROS {1001 RDCIUDDD
Figure 15 - Register R09 Windows GUI
16



Application Note 29

Register ROC — Nonvolatile fault latch (NVFL) setting, 1°C power on/off

This register is not a configuration register, but rather a nonvolatile fault latch (NVFL). If a circuit breaker fault
condition is detected and the NVFL is enabled (Register 5, Bit 3 cleared), bit 0 of Register C is automatically set
(written with a logic “1’) when the circuit breaker trips. So long as the bit remains set, the SMH4804 is not able to drive
VGATE or the PG[4:1]# outputs. The host or service center must access the register and clear the bit (write a ‘0’)
once the fault condition has been resolved. The bit can also be used as a nonvolatile Power on/off control to power
the SMH4804 and system through the I°C bus.

Bits
3121 0

Default] R/W Description

\When bit 0 is cleared, the NV fault latch is cleared. This bit is cleared by software once the
fault condition is resolved.

\When cleared by an I°C command, the VGATE and PG[4:1J# outputs will power the system
0b0 R/W jon.

\When bit 0 is set, the NV fault latch is set. This bit is set automatically by hardware when a
1 fault is detected.

'When set by an I°C command, the VGATE and PGI[4:1]# outputs will power the system off.
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NOTICE

SUMMIT Microelectronics, Inc. reserves the right to make changes to the products contained in this publication in order to improve design,
performance or reliability. SUMMIT Microelectronics, Inc. assumes no responsibility for the use of any circuits described herein, conveys no license
under any patent or other right, and makes no representation that the circuits are free of patent infringement. Charts and schedules contained
herein reflect representative operating parameters, and may vary depending upon a user’s specific application. While the information in this
publication has been carefully checked, SUMMIT Microelectronics, Inc. shall not be liable for any damages arising as a result of any error or
omission.

SUMMIT Microelectronics, Inc. does not recommend the use of any of its products in life support or aviation applications where the failure or
malfunction of the product can reasonably be expected to cause any failure of either system or to significantly affect their safety or effectiveness.
Products are not authorized for use in such applications unless SUMMIT Microelectronics, Inc. receives written assurances, to its satisfaction, that:
(a) the risk of injury or damage has been minimized; (b) the user assumes all such risks; and (c) potential liability of SUMMIT Microelectronics, Inc.
is adequately protected under the circumstances.

Revision 1.0 - This document supersedes all previous versions and covers Windows GUI revision 2.3.0 and later. Please check the Summit
Microelectronics, Inc. web site at www.summitmicro.com for updates.

© Copyright 2002 SUMMIT MICROELECTRONICS, Inc. Power Management for Communications™

I2C is a trademark of Philips Corporation.
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