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Overview

* This guide walks a user though the steps to setup
and configure a digital power device using Intersil’s
PowerNavigator GUL.

* This guide assumes the user has followed the
instructions on the website for downloading and
installing PowerNavigator and is able to launch the
program successfully.
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Overview

* The following sections are shown in this guide:

— Hardware free mode
* Selection of devices
* Power architecture setup
* Current sharing
— Connecting to hardware
* Auto scan of devices
— Device setup with Rail Inspector
* Changing device parameters
* Configuration file load and save
— Sequencing
* Time based sequencing
* Event based sequencing
— RailScope
* Adding/monitoring devices
* Logging
— Production File Hex Creation
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Offline Mode (Hardware Free Mode)
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PowerNavigator 5.2 Launch Screen

Connected Devices Offline Mode Project Load

Buikd Offine System ;
:
C
3
=
z
,
A L] =

’ Full system example

|2L9101M 3-phase

|
|
| |
|

| or | ‘
1 U , f
Monitor Hardware Build New System Open Project

Design your power system from scratch using Intersil parts in
the library. Once your system is designed, bring up the sys

by connecting to hardware. Click on “Build New
System” and then
“Start”

—| ——

The PowerNavigator launch screen allows you to select online (hardware
connected) or offline modes of operation.
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PowerNavigator 5.2 - System Screen

File Edit Wiew Option Help

Part Library Pot
Y All Parts
» Generic

Manitor 7

# Digital, Integrated FET
# Digital, POL Single Phase
# Digital, POL Dual Phase
* Digital, Multiphase

» Digital, Module

» Digital, Power Monitor

A

Part Library showing
devices, sorted by
device type

Message Viewer X Nvm Tool X | System Devices

run update service on demand? : false
Your PowerMavigator installation is up to date. E Devices  Memary  Action

Device scan success
system cleared

|EE ) T

isuccessfully imported perspective data from file C Users\BHOWELL\Documentsh Intersil\PowerMavigator\Perspectives\default.xml

Initial screen is a blank canvas, allowing the user to setup

and configure an entire power system. - .
= i ¢ inters;l




PowerNavigator 5.2 - System Screen

File Edit View Option Help

Part Library
Y All Parts
» Generic
¥ Digital, Integrated FET
Z12101

# Digital, POL Single Phase
¥ Digital, POL Dual Phase
218800
ZL8801
* Digital, Multiphase
» Digital, Module

L

W

» Digital, Power Monitor

Pow

Aa

2. Drop onto any node identified
by a black square.

1. Grab any device or label and
drag and drop into the PowerMap

Message Viewer X

run update service on demand? : false

Your PowerNavigator installation is up to date.

Device scan success
system cleared

L

Nvm Tool X | System Devices

Devices Memory  Action

MMonitor

Monitor View X | Fault Status

A
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Part Library X

Part Library
Y All Parts

» Generic

¥ Digital, Integrated FET
Z12101
212102

# Digital, POL Single Phase

¥ Digital, POL Dual Phase
218800

Pow

PowerNavigator 5.2 - System Screen

File Edit View Option Help

dap

Maonitor View @

Maonitor

Enable
Power Good

|Vout 33V

Pin Enable )

Immediate Off ~

A

ZL8801

Drop parts on this

Margin LM—'J
EE——
node to cascade rails

* Digital, Multiphase
» Digital, Module
» Digital, Power Monitor

Devices from the same source
can be added here

Layout assistant will automatically appear
when adding parts to PowerMap

—
Temperature
E=—
Int

Nvm Tool X | System Devices -85 35 135°C

Message Viewer X

successfully imported perspective data from file C:\Users\BH OWI:LL\.Documents\.IntersiI\.Powerl\lavigam@
=

CREATE_CONMECTABLE_AND APPEND success
Created Rail 0: ZL2102-00x20

Devices Memory Action

(store ) (Restore |

7121020x20 | User |7

L L
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File

Part Library X

Part Library

Edit  View Option

Y All Parts

Source
¥ Digital, Integrated FET
212101
Z12102
# Digital, POL Single Phase
¥ Digital, POL Dual Phase
Z18800
Z18801
# Digital, Multiphase
* Digital, Module
# Digital, Power Monitor

PowerNavigator 5.2 - System Screen

Help

[

Individual RailBlock
for each device

Message Viewer X

Created Rail 1: ZL8801-00x21

Created Rail 2: SLB2T1M-0 0x22

Created Rail 3: ZL9006M-0 0x23

Nvm Tool X | System Devices

Action

(store ) Restore |

Devices Memory

| User

Z12102 0x20

L L

o, o

T OO/ AL L.

Monitor View @ g

Monitor .‘K

Enable
Power Good

Vout 33V

Pin Enable )

Soft Off ~

Margin | Mominal ~
E—

—
Temperature
E=—
Int

-B5 35 135%C

Multiple parts can be added to PowerMap, representing

system level view.
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PowerMap RailBlock Overview

Example ZL8800 RailBlock (2-PH operation):

Rail Name (customizable) Vout/lout Telemetry Online/Offline Status
PMBus Enable/ IR Offline

Disable

f _ D s Addr:

PGOOD Status / 1 ‘

Controller Type Number of PMBus Address
phases (0x22).-0Oor-1
signifies Page O or
Page 1.
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PowerMap RailBlock Overview [ ;514 drop interface for

configuration of a rail from
2-phase to dual output.

Example ZL8800 RailBlock (2-CH operation):

D Offine

..........

Drag “Phase Dot” to
change from 2-phase
to 2-Channel operation
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PowerMap RailBlock Overview

Example ZL2102 RailBlock:

Rail7 Offline

e Controllers which do not support current share will only have one “slot”.
* Inthis case, we have a single phase ZL2102 controller at PMBus address
Ox27.
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PowerNavigator 5.2 - System Screen

F t  View Opti

ol -
¥ All Parts

¥ Generic
Enable
Rail Power Good

Vout 33V

¥ Digi | ! i g
Digital, Integrated FET | _ B Pin Enabl =
712101 Lig —

212102 |Softoff

» Digital, POL Single Phase Margin | Nominal =
fE—

¥ Digital, POL Dual Phase
ZL8800
Z18801

# Digital, Multiphase

* Digital, Module

# Digital, Power Monitor

Source

———
Temperature
Message Viewer X

Nvm Tool X | System Devices -£5 35 135°C

Created Rail 1: ZL8801-00x21

. . 1| (e 00%
Created Rail 2: SLB271M-0 0x22 : Devices Memory Action

Created Rail 3: ZL9006M-0 0x23
2121020020 | User store | (R N 0.0 kHz
FLOAMA A e -}

Load Blocks represent system load. Double Click to add

additional inputs. . .
. inters;l




Multi-input Load Boxes

[ <-- Back to Power Map
|
f

/Double Click Load to bringup | | LOa@d 1
Load Name: (PG \ Load Inspector dialog box

ry
=

Input Name: [‘u“l'_f_l T ] h

]
=

Input Name: F WCCAUX
3]

Input Mame: If‘\.’f_f_l o}

2
Hit “+” button to add
additional inputs ]

. [FPGA

Additional

inputs are vccl NT

now added

to load box UEEAU}{
VCCIO
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PowerNavigator 5.2 - System Screen

File Edit Wiew Option Help

Part Library X

Part Library
Y All Parts
¥ Generic

Rail
Source
¥ Digital, Integrated FET
212101
Z12102
# Digital, POL Single Phase
¥ Digital, POL Dual Phase
Z18800
Z18801
# Digital, Multiphase
¥ Digital, Module
ISLE270M
ISLB2T 1M
ISLB272M
Z19006M
Z19010M
Z19101M
zieny
ZI91TM
# Digital, Power Monitor

WCCINT
WCCAUX
WCCIO

Multi-input
Load Box

Message Viewer X

Created Rail 2: [SLB271M-0 0x22
Created 3v3AUX
Created Rail 3: ZL9006M-0 0x23

Nym Tool | System Devices X

Device Address Connec... Send All Read All

Z12102 020 Offl.. Send... Read...

Maonitor View @ g

Enable
Power Good

Vout 33V

Pin Enabl

Immediate Off ~

Margin | Mominal ~
PE—

L L

FLRA01 O 21 L offl | Cand Band

Source |d: Source_1

After Configuring system, sources, rails and loads can be

wired together.
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File Edit Wiew Option Help

Part Library X

Y All Parts
¥ Generic

Rail
Source
¥ Digital, Integrated FET
212101
Z12102
# Digital, POL Single Phase
¥ Digital, POL Dual Phase
Z18800
Z18801
# Digital, Multiphase
¥ Digital, Module
ISLE270M
ISLB2T 1M
ISLB272M
Z19006M
Z19010M
Z19101M
zieny
ZI91TM
# Digital, Power Monitor

Power Map X | Sequencing

:| urce 1

Source to
Rail Wiring

PowerNavigator 5.2 - System Screen

WCCINT

Monitor View X | Faull| =
|

Enable
Power Good
Vout 33V

Pin€ .

Im i =

Margin | Nominal ~
PE—

Message Viewer X
Created Rail 2: [SLB271M-0 0x22

Created 3v3AUX
Created Rail 3: ZL9006M-0 0x23

[«

System Devices X

Address Connec... Send All Read All

020 Offl.. Send... Read...

O 21 L offl | Cand Band

4. ) »

urce |d: Source_1
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PowerNavigator 5.2 - System Screen

it W

Part Library Power Map X Monitor View X @ g

Part Lib P

Y All Parts . h .
i ource 1
S ﬂ G WCCINT
fa WCCAUX Enable

WCCIO Power Good

Vout 33w

Source

¥ Digital, Integrated FET Pin Enabl hd
i i in Enable [

212101 Show Layout Assistant ;
A Immediate Off -

Z12102 :.. I
Select All Wires Margin ((Neminalssss)
PE—

B s e | AdoWie Al Powerlines

¥ Digital, POL Dual Phase
T A Delete All Wires

Rail

L8800 | : _
718801 ’ _ Delete Selected Wires

# Digital, Multiphase

¥ Digital, Module
ISLB270M
LY : View All Fault Status

Delete Device
Inspect Selected Load/Rail
Inspect Selected Load/Rail in Window

ISLaz72M PG : View All Monitors
Z19006M
ZL9010M
219101M
Zenvy 1
. Auto-wire
# Digital, Power Monitor

Nym Tool | System Devices X

Message Viewer X

Created Rail 2: |SLB2T1M-0 Ox22
Created 3u3AUX ]  Device Address  Connec..  Send Al Read All

Created Rail 3: ZL9006M-0 0x23

E Z12102 | 0x20 | Offl.. | Send...
3
: 718801 21 Lol |

Source |d: Source_1

Right-click on PowerMap to bring up contextual menu. Select

“‘Auto Wire All Power Lines” to auto wire PowerMap. e om-
inters;l




PowerNavigator 5.2 - System Screen

File Edit Wiew Option Help

Part Library Power Map X | Sequencing Monitor View X% | Faul |
Y All Parts ¥
| Cenerc VCCINT
Enable
Rail Power Good
Source T il
¥ Digital, Integrated FET = —=
212101 _—
Im i A
212102 —_—
# Digital, POL Single Phase Margin | Nominal ~
PE—
¥ Digital, POL Dual Phase
ZLB800 1
718801 |

# Digital, Multiphase

¥ Digital, Module
ISLB270M
ISLB271M
ISLB272M
Z19006M
ZL9010M
219101M
Z1en7
Z19117M 100 %

# Digital, Power Monitor

Message Viewer X NvmTool | System Devices X
RS

Created Rail 2: [SLB271M-0 0x22

Created 3u3AUX H Device Address Connec... Send All Read All
i 3- 71 O00EM -0 O
Created Rail 3: ZL9006M-0 0x23 |
T ; 52 Z12102 0x20 gL., Send... Read... =
Al »
FLRA01 O 21 L offl | Cand Band o ) e

urce |d: Source_1

Fully wired PowerMap with multi-input loads.
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PowerNavigator 5.2 - System Screen

File  Edit

Part Library X

Part Library
¥ All Parts
¥ Generic

View  Option

Rail
Source
¥ Digital, Integrated FET
212101
Z12102
# Digital, POL Single Phase
¥ Digital, POL Dual Phase
Z18800
» Digital, Multiphase
* Digital, Module
# Digital, Power Monitor

Help

[

WCCINT
W UX

Message Viewer X

Created Rail 2: 1SLB271M-0 0x22

Created 3v3AUX

Created Rail 3: ZL9006M-0 0x23

Mwm Tool | System Devices X

Device Address Send All

(ox20 Offl.. Send...

Connec...

Z12102

LIS

Read All

(Read...]

Monitor View X @ !

Enable
Power Good

Vout 33w

Pin Enabl

Immediate Off ~

Margin | Nominal ~
PE—

Z1aent

[re21 Lol Cand

Baad

Source |d: Source_1

part library onto an open RailBlock “slot”.

To implement a current sharing rail, drag a part from the
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PowerMap RailBlock Overview

Example ZL8801 RailBlock (4-PH operation):

Rail4 Offline

Dots represent
number of
phases

P11 11

Slot1 Slot2 Slot3 Slot4

The ZL8801 allows for 2-PH, 4-PH, 6-PH or 8-PH operation via current share.
Each “slot” in the RailBlock represents shows how many controllers can be
paralleled in a current share group.

To create a current share group, a controller can be dragged from the part
library into a “slot”, creating a current share rail.

In this case, we have a 4-phase design, with two ZL8801 controllers - one at
PMBus address 0x24 and another at Ox25.
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PowerNavigator 5.2 - System Screen

File Edit View Option Help

Part Library Power Map X | Sequencing Monitor View X | Faul +

¥ All Parts
¥ Generic
Load
Rail

Enable

Power Good
Source

¥ Digital, Integrated FET
212101
Z12102

# Digital, POL Single Phase

¥ Digital, POL Dual Phase \

Z18800

Vout

— ZL8801 4PH
Current Share

» Digital, Multiphase
* Digital, Module

# Digital, Power Monitor

Message Viewer X Mwm Tool | System Devices X
Created Rail 2: 1SLB271M-0 0x22
SheaiEd Seaidl | Device  Address  Connec..  Send Al Read Al
Created Rail 3: ZL9006M-0 0x23 |
e 7 52 Z12102 020 Offl.. Send... Read... =
A >
FLAEAT [re21 Lol Cand Paad o ) b

urce |d: Source_1
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Device rail name

Monltorlng View View configuration for
display
Adjustment on output _ PowerGood [l -
voltage B — \ PGOOD indicator
0.00 V
Monitoring
readouts for Vin,
Vout, lout, lin —

Temperature monitors,
internal for silicon junction
temperature, external for
the temp sensor on the
board

Duty cycle and
switching frequency

22 intersijl




Analog readout with color indicators. Green is
within normal limits, yellow in PMBus warning,
limits, red for exceeding OVP/UVP settings

Readouts

Operation and fault lights

Clicking this button will open the
window below allowing adjustment of
limits

Output Voltage

_lo/x]
Vout Margins & Limits
.. Vout Max [ .63 W
D|g|ta| readout of Vout OV Fault Limit ( 10.5 %
output voltage Vout Margh High f 5%,
Vout Margin Low ( -5 %
Power Good Threshold ( 10 %
Vout UV Fault Limit ( -10.5 %
Margin/Limits Track Viout
2.7 39
Display Limit High [ 389V ( 20 % @
Display Limit Low [ 27V ( 20 % [ o
Display Limits Track Vout '
m\fxut‘ufoltage
(Vout Command 33V

23
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Monitoring: Changing Views

=10 ]

Monitor View Configuration

Wiew
@ Large View - Vertical
(O Large View - Horizontal
(O small View - Horizontal

Inclusion Filter

[/] Vout Command

On/Off Config

Vout Margining

Enable Command (En)

Enabled Status

Power Good Status (PG)

Vout Status

Iout Status

Vin Status

Iin Status

Pin Status

Pout Status

Vmon Status

Temperature Status

Vout Read

Iout Read

Vin Read

Tin Read

Pin Read

Pout Read

Vmon Read

Internal Temperature Read (Int)
External Temperature Read (Ext)
Duty Cyde Read

Switching Frequency Read (Fsw)

EEEEEROOOSRSOCOO00R SRS OOCRE

24

1. Click on the config icon
on the top right

Output Voltage

2. Adjust the view properties to select
horizontal or add/drop any filter selection

Monitor

[* 5V 1/0 Rail [45V " | Pin - | | 000V 000A 000V 0% OkHz
(¥l 3.3V Bias |33V ' | Pin = 000V 0.00A 000V 0% OkHz
[¥] Memary Supply 18v " | Pin - | | 000V 000A 000V 0% OkHz

For systems with a large number of rails, a
different monitoring view can be selected.
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Connecting to Hardware
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Connect to Hardware...

* To connect to hardware, a USB to PMBus adapter
(ZLUSBEVAL3Z, included with all demo kits) is
required.

* STEP 1: Connect USB cable from PC to USB adapter

* STEP 2: Connect USB to PMBus adapter to demo
board hardware

* STEP 3: Power demo board

* STEP 4: Launch PowerNavigator software
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Connect to Hardware...

Multiple boards can be connected together

@

o /18800 2-Output Eval Board

BT | SL827x 25/33A Module
USB to PMBus Adapter l

DISABLE|
1o

®
a L 3 Py » :JJ
:
L intersil
SIMPLY SMARTER  PuA-zLa00-013-Ref

intersjl

BT ISL827IMEVAL1Z REV.A

Connect 12Vin here [~ |

27 intersil




PowerNavigator 5.2 Launch Screen

Connected Devices Offline Mode Project Load

—

Full system example

ISLB2T2M @ Ox28
ZLB800 @ 0:31

Z19101M 3-phase

Open Project

Del Discovered hardware is pbus.

. imal
for d |Sp|ayed 0 monitor

1
tt.'l _IIICI.I)I’ rdtd.

{ Start ‘ [ Cancel

All discovered hardware is displayed in the “Scan Devices” window. The
PMBus scan range can be adjust - default range is Ox10 to Ox7F.
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PowerNavigator 5.2 - Connect to HW

View Option Help

Monitor View X @
. P h r

Part Libr
Y All Parts

» Generic

¥ Digital, Integrated FET : Enable Enable Enable

= Digital, POL Single Phase Power Good Power Good Power Good

» Digital, POL Dual Phase (Vout 33y | [vout 2y | [vout 1.0V
» Digital, Multiphase — — T —r
» Digital, Module 6. 07 —_—
Bl B s . | Soft Off | Soft Off | Soft OFf -

Margin | Nominal = Margin | Nominal =
A S A

26

PowerMap is automatically
populated with attached
hardware

Mesmge viewer X o Toolx

Created Rail 8: |SL8272M-0 0x28 = =
Created Rail 17: ZLBBOO-0 0«31 § 0 o| Devices Memory Action
Created Rail 18 ZL8800-0 0x31 4 1
¢ Ists27am o8 |User o) Restore J
=
\BE ] X 710000 A2t [ = (e, i =

uccessfully imported perspective data from file CA\ Users\BHOWELL\Documentshintersil\PowerNavigator\Perspe ctives lastSession xml
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PowerNavigator 5.2 - Connect to HW

Help

¥ All Parts
¥ Generic

Enable

Power Good

P Digital, Integrated FET Vout 33V Wout 12V

P Digital, POL Single Phase — T 1 = — =
gital 9 | Rail17 ] Pin Enabl PMBus E
¥ Digital, POL Dual Phase

» Digital, Multiphase ofegfl 0.02v | oA | Soft Off Soft Off
* Digital, Module Margin | Nominal o Margin | Nominal ~

P Digital, Power Monitor 26

[Rail18

System load can be added to
PowerMap. RailBlocks can be
wired to input source and load.

y—— N Toot % | SemBaee]

Created Rail 8: ISLB272M-0 0x28 = =
Created Rail 17: ZL8B00-0 031 ¢ 0 o| Devices Memory Action |
Created Rail 18: ZLBBD! 31 ¢ 1
¢ Ists27eM 028 (User o) Restore .
=
\ B J % - " [T i Cin P z

[Source Id: Source_1
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PowerNavigator 5.2 - Project Save

' d ew _Cobion 4
_ Power Map X | Rail Scope Monitor View % | Fault Status

Monitor
Open Cirl+0 : : ¥
Perspective Setting L

Export Production Hex

ital, POL Single Phase

v fVDut

PMBus Enable =
Soft Off =

Margin | Mominal -
E—

Project Mame

. y [’I:xample Project
To save a project, go to '
File -> Save
i
Saving a project will
save any device
configuration files,
PowerMap setup, and
PowerNavigator
perspective settings.

Full system example
Z19101M 3-phase

100 %

D Do not save perspective

(ave] (cancel]

Created Rail 8:|5L8272M-0 (%28
Created Rail 17: ZLBB0O-0 0x31 ¢ 0
Created Rail 18: ZL&800-0 0x31 4 1

|SE

ISource Id: Source_1
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PowerNavigator — Rail Inspector
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PowerNavigator 5.2 - Rail Inspector

* Rail Inspector tool eases device configuration
— Double click on RailBlocks to bring up individual Rail Inspector for
each device.
— Each device in PowerNavigator can have its own, customized Rail
Inspector.

* Ralil Inspector tool can be used to:

— Quickly see rail summary, including PMBus addresses, controller
type, PMBus status, device options, fault status, etc.

— Save/Load Configuration Files

— Configure device using command tool

* Allows for future expandability

— Future releases of PowerNavigator will expand Rail Inspector
features
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PowerNavigator 5.2 - Rail Inspector

1

Double Click RailBlock to bring
up Load Inspector window

Monitor View X g

Maonitor -‘K

Part Library X

Part Library

v Al arts i AR froa
¥ Generic
Load
Rail

VCCINT
VCCAUX

‘ VCCIO
2 :
— Rail Inspector Window will appear

EM Mode | Pin Enable (=) PMBus Enable  [rable Power Good

Configuration

¥ Telemetry

Source
¥ Digital, Integrated FET
ZL2101
Z12102
& Digital, POL Single Phase
¥ Digital, POL Dual Phase

ZLBB00

ZLBE01

® Digital, Multiphase
¥ Digital, Module
¥ Digital, Power Monitor

Maonitor

Fault
¥ Command Tools

Mew

sl ipformation | |laltans S Ot
|
Rail Name: | 218801 1 Input Voltage: 0.0

Frequency Switch: 400 kHz
Devices Address Config File Page Output Voltage: 3.3V

218801 Ox21 - Load Current: 0.0 A
218801 020 -

M | M
1
Sequencing: Disabled
Vout Status: [T Clock Sync: Internal Clock

Current Share: Enabled
——

Message Viewer X

Created Rail 2: 15L8271M-0 (x22
Created 3v3ALUX E Device
Created Rail 3: ZL9D06M-D 0x23

o Z12102

| Bl J )

18801

Source |d: Source 1
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Example Rail Inspector — ZL8801 Enable/Disable Output from

within Rail Inspector

Configuration

¥ Telemetry

Monitor

Device Parameters/Telemetry

Fault

¥ Command Tools

MNew

Load/Save Configuration Files

Rail Name: Input Voltage: 0.0 V
Frequency Switch: 400 kHz
: P Devices Address Config Fil P
Rail Inspector Navigation ices fddress “ontig He age Output Voltage: 3.3 V
718801 Cx21 - Load Current: 0.0 A
201 00 -

Sequencing: Disabled

Vout Status: Clock Sync: Internal Clock

Current Share: Enabled
PMBus Status:

Rail Status Device Option Summary

ersil




Example Rail Inspector - ZL8801

Overview EN Mode | pin Enable -] PMBusEnable ablc Power Good
Configurat :
¥ Telemetry File Command Sets Targ
Monitor
Fault Cmd (VOUT_COMMAND [ Search | [Send | [ Read |
¥ Command Tools (Hex = | (2000 ) Cov VOUT_COMMA
Mew E
Command Line to select Send/Read commands
PMBus command to target device
Select Command Tool in Add/Remove command
Rail Inspector lines in command tool

Command window logs
all changes

3
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Example Rail Inspector - ZL8801

Cwerview
Configuration

¥ Telemetry

File Command Sets Ta

Monitor
Fault

¥ Command Tools

EN Mode | pin Enable

PMBus Enable  [rable

Ccmd (VOUT_COMMAND

|Hex = (2000

E] r].lJ W

Power Good

Mew

Clicking “Search” allows
the user to quickly find

any PMBus command the
device supports

Command Search:
@ Command Code
O Command Name
O Command Group

Z18801 0x20

Command Description

01h: OPERATION
02h: ON_OFF_CONFIG
03h: CLEAR_FAULTS

- STORE_DEFAULT ALL
12h: RESTORE_DEFAULT ALL

- STORE_USER ALL
16h: RESTORE_USER _ALL
20h: VOUT_MODE
21h: VOUT_COMMAND
23h: VOUT_CAL_OFFSET
24h: VOUT_MAX
25h: VOUT_MARGIN_HIGH
26h: VOUT_MARGIN_LOW
27h: VOUT_TRANSITION_RATE
28h: VOUT_DROOP
- FREQUENCY_SWITCH
: INTERLEAVE
- VOUT_OV_FAULT_LIMIT
- VOUT_OV_FALILT_RESPONSE
- VOUT_LV_FAULT_LIMIT
- VOUT_UV_FAULT_RESPONSE

46h: 10UT_OC_FAULT_LIMIT
4bh: I0UT_UC_FAULT_LIMIT
4fh; OT_FAULT_LIMIT
50h: OT_FAULT_RESPONSE
51h: OT_WARN_LIMIT
52h: UT_WARN_LIMIT
53h: UT_FAULT_LIMIT
54h: UT_FAULT_RESPONSE
55h: VIN_OV_FAULT_LIMIT
56h: VIN_OV_FALLT_RESPONSE
57h: VIN_OV_WARN_LIMIT
58h: VIN_UV_WARN_LIMIT
59h: VIN_UV_FAULT_LIMIT

- VIN_UV_FALILT_RESPONSE
Seh: POWER_GOOD_ON
&0h: TON_DELAY

- TON_RISE
64h: TOFF_DELAY

h: TOFF_FALL

78h: STATUS_BVTE
79h: STATUS_ WORD

7ah: STATUS VOUT
bk STATUS_1OUT

7ch: STATUS_ INPUT

7dh STATUS_TEMPERATURE
7eh: STATUS_CML

80h: STATUS_MFR_SPECIFIC
83h: READ_VIN

83h: READ_IIN

8bh: READ_VOUT

8ch: READ_IOUT

8dh: READ_TEMPERATLIRE 1
8eh: READ_TEMPERATURE_2
8fh: READ_TEMPERATURE_3
Q4h: READ_DUTY_CYCLE
95h: READ_FREQUENCY
98h: PMBLUS_REVISION

99h: MFR_ID

9ah: MFR_MODEL

9bh: MFR_REVISION

Sch: MER_LOCATION

odh: MFR_DATE

9eh: MFR_SERIAL
alh READ_IOUTO
a2k READ_IOUT
aBh LEGACY_FAULT_GROL
adh: IC_DEVICE_ID

aeh: IC_DEVICE_REV

bOR: USER_DATA_00

bfh: DEADTIME_MAX

cah: 10UTO_CAL GAIN
cbh IOUT1_CAL GAIN
cch: I0UTO_CAL_OFFSET
cdh IOUT1_CAL OFFSET
ceh: MIN_VOUT_REG

d0h: ISENSE_CONFIG

d1h: USER_CONFIG

d2h: 1IN_CAL_GAIN

d3h: DDC_CONFIG

dah: POWER_GOOD_DELA
d5h: MULTI_PHASE_RAMP |
déh: INDUCTOR

d7h: VOUT_MARGIN_RATI

)

1

(o] ((cancel ]




Sequencing
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PowerNavigator 5.2 - System Screen

File Edit View Option Help Se uencin Tab
s 3 quencing v il
P p Monitor ;

Part Library
¥ All Parts
¥ Generic - WCCINT
Load > = VCCAUX Enable
Rail | veelo Power Good
Source Vout 33w

¥ Digital, Integrated FET g j E S —=
212101 R L%_JI L

212102 'C nmumediate O —"re

» Digital, POL Single Phase Margin | Mominal he

¥ Digital, POL Dual Phase _
ZLB800

218801
» Digital, Multiphase
* Digital, Module
# Digital, Power Monitor

Message Viewer X Mwm Tool | System Devices X

Created Rail 2: 1SL8271M-0 Ox22
Created 3v3AUX ]  Device Address  Connec..  Send Al Read All

Created Rail 3: ZL9006M-0 0x23
Z12102 | 20 | Offl.. | Send... Read...

ZLREAT 21 Lof | Sand Baard

| BE

Source |d: Source_1

The sequencing tab allows for power up and power down

sequencing of devices in the PowerMap. . .
. & i inters;l




PowerNavigator GUI - Sequencin

File Edit View Option Help

9 n g ) = o
Part Library X Power Map | Sequencing X Monitor View X | Fault Status

Adonitor

Part Library

Y All Parts
o A Rail 0 Rail 1

¥ Generic

Load

Power Good Power Good

Rail

Source - = : [Vout W |Vout

¥ Digital, Integrated FET S =
L1 TLEETE] Pin Enable Pin Enable
z12101
Z12102

Immediate Off Immediate Off

Sequencing Tab in GUI 1

= Digital, POL Single Phase
¥ Digital, POL Dual Phase
ZL8800

» Digital, Multiphase
* Digital, Module

» Digital, Power Monitor

= - s
Message Viewer X Mym Tool | System Devices X
T - = =
" Device Address  Connected  Send Al Read Al
— Temperature Te mperature
22102 Offine | (SendAl] [ReadAl hw hm
_. === = : o
28601 Offline Send All| [ Read Al 2 5 e ) | (5 ) 155
5182710 Offine | [SendAll] [Read Al (ewode  00%) | (Pwvode  0.0%)
719006 Offline Send All | [ Read All
S l—J ;J [st 0.0 kHZ] [st 0.0 kHZ]
= 4 >

Source |d: Source_1
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PowerNavigator 5.2 - Sequencing

* Event based sequencing waits for the device PGOOD
to transition high (the event) before sequential rails
start-up

— Sequence order is set by Prequel/Sequel using the SEQUENCE
PMBus command

— TON_DELAY is used to set the time delay between sequenced rails

*Timed based sequencing uses a timer from a
global enable to sequence rails at start-up.

— TON_DELAY sets the sequence order on the way up. TOFF_DELAY
sets the order on the way down.
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Event Based Sequence Example

O Soft Start @ Soft Stop

Sequencing Ton Delay Ton Rise Tracking Response SAG
I a Sms | tome  []
I & | Sms| | oms  []
I & | Sms| | oms  []
I = | Ems| | 20 ms D
Y )
T 5ms delay programmed between rails

Checked for Event Based sequencing

Vout...

.9 33.5 349.0 44.6 50.2
Time (ms)

55.8 51.3 56.9

intersijl




Event Based Sequence Example

O Soft Start @ Soft Stop

Sequencing Ton Delay Ton Rise Tracking Response SAG
I a Sms | tome  []
I & | Sms| | oms  []
I & | Sms| | oms  []
I = | Ems| | 20 ms D
Y )
T 5ms delay programmed between rails

Checked for Event Based sequencing

Vout...

.9 33.5 349.0 44.6 50.2
Time (ms)

55.8 51.3 56.9
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Event Based Sequence Example

. . : ______ . CH433V
| | - TON_DELAY sets tt | |
sequencing delay |
b_etween_ rails T

SUUm\«" iy

500mv & G ' '

ll‘10 Ums — Ethi] UMSKS; H

‘CH2: 1.2V
‘CH1: 0.9V

o - 530mv""
+v34.7704ms 1M points

" 2 Apr 2014]
| 10:57:30
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Time Based Sequence Example

=101 ]

USequeming b 4

Sequancing € Soft Start

@ Soft Stop

50 me 10 me

70 ms 20 me

Tracking
ome [
L
O

(| ]|

!

Sequence order is set by Ton_Delay

Waout ...

Telemetry

intersijl




Time Based Sequence Example

________ TON_DELAYsetsthe

sequencmg delay from the
Qommon enable S|gnal

[:0 SOUmV By 500myY B |‘10 Oms

. CH4: 3.3V

‘CH2: 1.2V
CH1: 0.9V

; '10 UMSKS; ' W
+v34.7704ms ‘ ‘ ‘ ‘ ‘

1M points

[ 2 Apr 2014
[11:26:03
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PowerNavigator 5.2 - RailScope

* New RailScope allows the user to plot telemetry

parameters from up to 4 devices.

— Similar to a Low Bandwidth Oscilloscope integrated into
PowerNavigator.

— Allows user to plot multiple telemetry values at a time.

* Logging capability is also built-in.
— All telemetry values can be logged to a .csv file for later viewing.
— Status registers are also logged.

* Adjustable update rate allows users to control how

much data they collect.

— Data can be updated as fast as 1ms and as slow as 1000ms.
— Displayed points can be as few as 50 to as many as 500.
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PowerNavigator 5.2 - RailScope

Rail Scope X

™| View up to 4 Rails at one time

1254
3 |
275 . .
Real time telemetry showing ‘ Example Vout Plot
Select up to Clvin [ meremp 25 device ramp-up! -
4 telemetry Mo Mo
Vout D Vman 225+
pa rameters D lout |:| Vshunt
per deVICe D Pin |:| Vaux S
D Pout |:| Avshunt E
2175
RailScope LERE=IE g
COHtI’OlS Update Rate: | 100.0 ms © 154
Display Points: 500 |~ s
Enable/disable [ enace L0GGNG @
1]
i Log File:
|0gglng _Ch\Users\BHOWELL\Dac | [Z] ’
075
Adjust Plot size btsize: (sl
o 05—
025 ‘
|
L L L R | L A E R B | L
5.0 s/div
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RailScope: Initial Setup

If RailScope is not visible, go to View->RailScope

File  Edit Option  Help
e oo [l

" SLOT1 )| ) =
Al PBI'IS‘ {Double Click to Add) 2 l
¥ Generic
st o2 Double Click on the “Slots” Enabie
source 50 to add rails to RailScope
¥ Digital, Integrated FET {Double Click to Add)
;i:g; SLOT 4 7
* Digital, POL Single Phase e 4] Margin Ngming\ >
¥ Digital, POL Dual Phase [Clvin [ intremp —za
ZL8800 diin [ extremp
218601 [ veut [ vmon 035
T I s In “Load Rail” window, select
P rail to add to each slot.
igital, lule x5 .
IsLa270M Play Pause  Stop Eoa Please select a rail:
HERAL) Update Rate: (1000.0 ms
15L8272M ; . 03]
TR Display Points: | 500 | =
ZL2010M 0 niull
216101M ENABLE LOGGING @ 015
Log File: "
;i::M ?\UEEK‘,HHU\".’}:LL‘,DDE G] zL'Bm1_1 1u|' : ZLBB{:”
¥ Digital, Power Monitor ~ .
sLas023 12 prrsze: () ZLBB00_ 1.2V : ZLBBO0
1SL28023_60 o.05
15L28025_12 2L21ﬂ2_1 .31l.|II 5 .Z|_21 02
1SL28025_60 Temperature
DPM_12V - 15128023 12 ' ' ' |
. [DutyC le |
Rail 7: ZL2102 )

Message Viewer X

1506398 deleted
Created FPGA
Created ZLB801_1V: ZLB801-0 0x20  ZLB8O1-1 0x21

Created ZLB800_1.2V: ZLBBOO-0 0x22 40 ZLBBOO-O 0x22 § 1
Created 212102 1.8V: ZL2102-0 0x24

Created ASIC

Created Rail 7:ZL2102-2 0x27

Created Rail 6:2L2102-10x26

Created DPM_12V: ISL28023_12-0 0x25

Rail & : ZL2102

) ROl

Z18801-00x20  ZL8801-10x21 CIiCk uok"

when done
S—
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RailScope: Example View with 2 Telemetry Parameters

Chart Area automatically
splits into two graphs

File Edit View Option Help

Part Lit

Y All Parts
*Generic
» Digital, Integrated FET
» Digital, POL Single Phase
¥ Digital, POL Dual Phase
» Digital, Multiphase

s

» Digital, Module T &

» Digital, Power Monitor £ _
= 6| Margin | Meminal ~
=

- E—
vin ] intTemp g 06 1
Vin and Vout = ]
2
Vuut [ vmon N
Telemetry Ciout ] vehunt N
Oein []vaw
— —— 7 —— — — —
Parameters [ pout [ avshunt 5.0 s/div
selected = ) .
| VoutPlot
Update Rate: s .
Display Points: | 500 | = 225
]
[ enabLe LocGiNG @ 275
Log File: T
C\Users\BHOWELL\Doc | (1=a) 225
B 2
— B
. >
Plot Size: 4 (0 e
gw.zs—
] — -
75— r | | ‘
05— -
025 | ‘ ‘
T T T T T T T T T T T T T ‘| T T T T T T T T T T T
>0/ | [Temperature =

&

31-0.1.04 => WRITE command=0PERATION

31-1.1.04 == WRITE command=0PERATION Device
18.1.84 => WRITE command=0PERATION

30.1.80 => WRITE command=0PERATION

Address Connected Send Al Read All

216105

31-0.1.84 WRITE command=0PERATION
31-1.1.84 == WRITE command=0PERATION ZL8801
218800

Source Id: Source 1
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RailScope: Example View with 4 Telemetry Parameters

Chart Area automatically

splits into four graphs
oo s < [ sncn) [oriorven < Jruidl 2

n

File Edit View Option Help

7 nit
¥ All Parts | Vin Plot
> Generic B
» Digital, Integrated FET =
» Digital, POL Single Phase B
¥ Digital, POL Dual Phase 10
» Digital, Multiphase < El / z 15
» Digital, Module 2 5 £
g oy
» Digital, Power Monitor £ E _
= o £ a5 DS Margin | Nominal =
g s g fndipe ol ———
£ a ot allonin 26 4
V- V [Jin [ exttemp
|n, OUt, #. § 3 0.5
D Vmon
2
lout and [ vehune 7] :
Temp Oen O
[1 Pout [] avshunt 5.0 s/div 5.0 s/div
Telem 5 ‘ ‘ i
elemetry - , ,
Parameters | Mot Pot  IneTermp pls
Update Rate:
Pd € € 154 55 —
selected Display Points: (500 [« 2] - o]
. . ; PRV
[] enaBLE LOGGING . 4 astet
b 27 e AT D AR
Log File: _ 25 g"
C\Users\BHOWELL\Doc | (1=a) 225 Easg
o2+ 2
i B3] NP, .
— S 175 2
Plotsize 4 () P z ol
- EL 154 =
3125 EZQ—
1 Ee
a7s—
10
05—
025 | 57
L o e O B e e T e L L B B e e T B B o AR I E
5.0 s/div 5.0 s/div

Message Viewer X

31-1.1.84 WRITE comman PERATION
31-1.1.04 == WRITE command=0PERATION
18.1.84 => WRITE command=0PERATION
30.1.80 => WRITE command=0PERATION

Device Address Connected Send Al Read All

216105

31-0.1.84 => WRITE command=OPERATION
31-1.1.84 => WRITE command=0OPERATION 218801
o

ZIBB00-0 0x31 ¢ 1

intersijl




RailScope: Example Zoom-in

File Edit View Option

Y All Parts
*Generic

» Digital, Integrated FET

» Digital, POL Single Phase
¥ Digital, POL Dual Phase
» Digital, Multiphase

* Digital, Module

* Digital, Power Monitor

s -~ L)

nitor

4

&

Input Voltage (V)
3

wargin Marginigh = | wargin (Nominal < |
EE— EE—

06 1

Output Current (A}

vin - [Z] intTemp
[Jin [ exttemp

Vout D Vmon

~

lout  [] vshunt 3 - = -
[Jein  [Jvew T T T T T BT o B o o AL o e
[ Pout [] avshunt 20sdiv 20 s/div
Play [Pause] Stop | Vout Plot
Update Rate: 175
Display Points: | 1000 . 1
7 Tty U A A . S
h 35+
[ enaLe LOGGING @ ] s ]
Log File: - g2
C\Users\BHOWELL\D: (1ma) E‘ 1 - Eud
s . - . . . . - 2
- z 1 il £
Plot Size: 4 () b | $ ] - -
8] B Click and drag to highlight e 100 V.
1 hE zoom area in chart s ) | )
4 5 Int. Int
i E - |- 135%¢ ) -55 40 135°C )
R BB e B B B e I L B o B e e R i e
20 s/div 20 s/div (euyoee 7,045 9) | (P Sre 7.117 %)
=] [ J o

20.1.80 => WRITE comman PERATION
20.1.AD => WRITE command=0PERATION
21.1.AD => WRITE command=0PERATION
20.1.80 => WRITE comman PERATION
21.1.80 => WRITE command=0PERATION
20.1.AD => WRITE comman PERATION
21.1.AD0 == WRITE command=0PERATION

Devices
718601 0x20 | User 7/
218801 021 |Wser. =)
218802 0«52 |User. iz

Source Id: Source 1
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RailScope: Example Zoom-in

File Edit View Option

Y All Parts
*Generic
» Digital, Integrated FET
» Digital, POL Single Phase
¥ Digital, POL Dual Phase

s -~ L)

nitor

» Digital, Multiphase = z —= =
» Digital, Module 3 £t l%‘sj_ L%Isj_
» Digital, Power Monitar '—;.E EpY l%_‘] L%_‘J
B £ Margin (MaginHighieg | Margin (Nominalis)

Vin IntTemp £ R n 3

[Jin [ exttemp

Vout D Vmon

lout D Vshunt | e = B -
[Jrin [ vaw L L B L B B BN LI BRI SR -2’....H\..H“.wu..{u.....\....u‘.H
[ Pout [] avshunt 20s/div 20/div
uDlay Stop | Vout Plot
Update Rate: 116
Display Points: 1000 114 =
v coonc @ i :5_;_,,-_ o — e U
1.08 ESA
Log File: E) 20
‘Zg\,uaers'\EHU\"JtLL\,Dt E] 3100 : Ezs—:
= Emz E E
plot size: 4 () » g - 3]
(=] oy, @ 15
‘“" =~ Release mouse click to - 5 5
95, . Temperature Temperature
. Zoom. Double left click to ==
L B e e o ‘z-.é'slfdiv‘ R L auto-zoom baCk out. F [Du:yr_ycle 8.016%] [Dmyo,c\e 7_117%]
= | )] o

20.1.80 => WRITE comman PERATION
20.1.AD => WRITE command=0PERATION
21.1.AD => WRITE command=0PERATION
20.1.80 => WRITE comman PERATION
21.1.80 => WRITE command=0PERATION
20.1.AD => WRITE comman PERATION
21.1.AD0 == WRITE command=0PERATION

Devices
718601 0x20 | User 7/
218801 021 |Wser. =)
218802 0«52 |User. iz

Source Id: Source 1
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File  Edit

Part Library

Y All Parts

» Generic

» Digital,
» Digital,
» Digital,
» Digital,
» Digital,
» Digital,

RailScope: Example X- & Y-axis Scale Options

View Option Help

Integrated FET
POL Single Phase
POL Dual Phase
Multiphase
Module

Power Monitor

Vin IntTemp.
[Jin [ exttemp
Vout D Vmon
lout D Wshunt

Input Voltage (V)

o ow s

Click Toolbox icon to bring
up y-axis limits box

Qutput Current (A)
a Do @ owl
co e b b b s b e ey

~

~

e

[Dein [Jvaw ||\\|\\\|\\||||||\||\\\\\\||\||||\|\\|\
2.0 s/di \‘
DP:UI Dx‘wshum s/div J
Pl-y-ShP G J
— jumbdautPlot,

Update Rate: [ 20.0ms
Display Points: | 1000 | =

[ enaLe LOGGING @

Log File:

Plot Size: 16 »

(%
Iy AFEm

3

C\Users\BHOWELLDc [ma)

&

Output Vottage

o
g

X-axis scale is set by
update rate and display
point user settings

2

s 8 B
PN R A N W N

Internal Temperature (C)

3

Auto Ranging

2.0 s/div

20 s/div

Message Viewer X

20.1.80 =>

WRITE command=0PERATION

20.1.AD => WRITE command=OPERATION Devices Memary

21.1.A0 => WRITE command=OPERATION .

20.1.80 => WRITE command=0PERATION | zseorox0  (User )

21.1.80 => WRITE command=0PERATION

Jser T Restore

20.1.A0 => WRITE command=OPERATION 218801 0x21

21.1.AD0 == WRITE command=0PERATION 218802 0x5a -
Source Id: Source 1

Monitor View X | Fault Status

When “Auto Ranging”
check box is clicked,
PowerNavigator will auto-
set y-axis scale

Unchecking “Auto
Ranging” box allows user
to set upper and lower

(Cuvorde 8016 %) | (Purcree 7.117%][;
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RailScope: Logging Feature

* Once enabled, logging feature will
automatically log all selected telemetry
parameters and the STATUS_WORD
register for each device.

- All data is saved to a .csv file, which can
be opened in Excel for later data

analysis.

— Once the .csv file size exceeds 50MB, a new file will
automatically be created.
— There is no limit on how long logging can run for.

* The log file name and path can be
changed by the end user.

Rail 0 PG
ZL6105 14 t

Win IntTemp

Vout
lout

Play Pause
Update Rate: (100.0 ms

Display Points: | sag | =
—

[] enaeLE LOGGING @

Log File: -

[ c:\Users\BHOWELL\Dac

F N

Plot Size: 4 l:J }

-

intersijl




RailScope: Example Log File

| H ©- O 2 07 = PN5p2_TelemetryLog.0.0.csv [Read-Only] - Excel

3 HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW

& - - —

0 db Cut Calibri S - A A == - BEWepTet General - =;E 4 | Normal Bad Good
aste - - - . === &a= - - 0 00 onditional Format as IZI Explanatory ... [Input
- ¥ Format Painter I u - A === &= [ Merge & Center $-% » W S% Formatting - Table~ L ! P

Clipboard ] Faont ] Alignment ] Mumber F1 Styles
Q39 - Jx | oxo000
A e Telemetry parameters for  r s Telemetry parameters for  « L
1 “ ” . “ ” .
2 |Logstarted ...... VCCIO rall AUX rall
3 A \
4 |23/04/2015 10:58:04.0225 | \[ \
5 |TimeStamp VCCIO_STATUS VCCIO Vin VCCIO Vout VCCIO lout VCCIO IntTemp  AUX STATUS — AUX Vin | AUX Vout  AUX lout  AUX_IntTemp CORE_STATUS
6 |23/04/2015 10:58:04.0265 0x0000 11.921875 0.800292969 -0.048583984 32.1875 0x0000 11.890625 1.001953125 0.373046875 51.125 0x0000
7 |23/04/2015 10:58:04.0467 0x0000 11.921875 0.799682617 -0.047790527  31.71875 0x0000 11.875  1.001953125 0.387695313 51.625 0x0000
& |23/04/2015 10:58:04.0667 0x0000 11.9375 0.799682617 -0.047363281  31.84375 0x0000 11.890625 1.003540039 0.320800781 51.625 0x0000
9 |23/04/2015 10:58:04.0867 0x0000 11.953125 0.800292969 -0.047485352 32.125 0x0000 11.890625 1.003540039 0.334472656 51.125 0x0000
10 |23/04/2015 10:58:05.0067 0x0000 11.9375  0.800048828 -0.04876709 31.90625 0x0000 11.890625 1.005249023 0.386230469 51.625 0x0000
11 |23/04/2015 10:58:05.0268 0x0000 11.921875 0.800292969 -0.047485352 31.9375 0x0000 11.890625 1.003540038 0.357421875 51.625 0x0000
12 |23/04/2015 10:58:05.0468 0x0000 11.921875 0.801513672 -0.049682617 32.0625 0x0000 11.890625 1.003540038 0.37890625 51.625 0x0000
13 |23/04/2015 10:58:05.0669 0x0000 11.921875 0.800048828 -0.047790527  31.71875 0x0000 11.890625 1.005249023 0.374023438 51.125 0x0000
14 |23/04/2015 10:58:05.0869 0x0000 11.9375 0.300048828 -0.047485352  31.71875 0x0000 11.890625 1.001953125 0.358886719 51.125 0x0000
15 |23/04/2015 10:58:06.0069 0x0000 11.9375  0.799682617 -0.048400879 31.9375 0x0000 11.890625 1.003540039 0.329101563 51.625 0x0000
16 |23/04/2015 10:58:06.0269 0x0000 11.96875 0.800048828 -0.04510498 31.625 0x0000 11.890625 1.003540038 0.37890625 51.125 0x0000
17 |23/04/2015 10:58:06.0471 0x0000 11.953125 0.800048828 -0.046142578 31.9375 0x0000 11.890625 1.003540039 0.427246094 51.125 0x0000
18 |23/04/2015 10:58:06.0671 0x0000 11.921875 0.80065918 -0.048156738  31.78125 0x0000 11.890625 1.003540039 0.387695313 51.625 0x0000
19 |23/04/2015 10:58:06.0871 0x0000 11.9375 0.800048828 -0.047363281  31.84375 0x0000 11.890625 1.003540039 0.368164063 51.125 0x0000
Each telemetry entry Rail name can be set
is time stamped by user (taken from
PowerMap)
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Hex File Creation
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Configuration File Overview

* Intersil Digital Power controllers use configuration files
to program important device parameters.

— Configuration files are basically a list of PMBus commands defining device
operation. i.e. Vout Command = 1.0V, lout_Cal_Gain = 0.5mV/A, etc...

* Device configuration only needs to be done one time —
programmed parameters are stored inside non-volatile
memory for future use. NVM supports multiple writes and
IS re-programmable.

» Several Options are available for programming devices in
a production environment.
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Programming Devices in Manufacturing Environment

* Option 1: Program controllers pre-board assembly

— Devices are programmed on a high speed production programmer before
being assembled on a board.

— Can use a supported 3 party programming house OR offline programmer at
sub-contractor.

* Option 2: Program controllers after board assembly

— Devices are programmed on PCB post board assembly

— Can be done at ICT (using a bed of nails approach or onboard microcontroller)
OR using Intersil dongle and Production Configuration Tool (PCT).

— Requires board to be powered up with all controllers DISABLED until they are
fully programmed.

intersijl




Typical Flow - Pre-Programmed Devices

 Controllers are programmed prior to PCB

Finalize Config Files
manufacture.

v

L * Hex files are created using
Convert config files to Hex ) >
o PowerNavigator software (File->Export
\l, Production Hex).

Send Hex files to 3 Party * Programming is done either with a 3"
(if using) or Subcon party or using offline programmer at
\1‘ subcon.
Program Controllers * Typical programming time: 4-7 seconds
\1: per device.

* Individual part numbers are assigned to
each device after programming to make
‘1' sure boards are assembled correctly.

Pre-programmed controllers shipped to CM

Assemble/Test Boards

v

Finished Boards
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Typical Flow -Programming Parts on Board

Finalize Config Files

v

Assemble Boards

Prog. at ICT?

v

Power Board for Prog.

v

Power Board for Prog.

v

Program Contro

llers

using dongle/PCT

Prog. Using ICT test
fixture/ bed of nails

v

|

Final Test

Fi

v

nished Boards

 Controllers are programmed after
board assembly.

* Typical Programming time: 5-10s
per device.

* Simplified inventory and
configuration file management.

» Controllers must be powered to
program, but output must remain
disabled until part is fully
programmed.

* Special attention to sequencing

must be made when using self-
enabled parts.
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HEX File Creation - Step 1, Project Save

| B Viom @t e
e Rl scope
Viap

ctrl+0 [

Monitor View X @

Monitor

Open A

Perspective Setfihg
Enable

Enable

Export Productifin Hex

Power Good

Power Good

Exit

Project Name (vout 10y | (vout 12V)

s Pin Enable .= | |.PinEnable =
Ld D\gitﬂL POURDUal Phase — —

| Immediate Off - | | Immediate Off )

» Digital, Mul§iphase

(txample Prnjecti

Margin | Neminal = | | Margin | Neminal —
AE— AE—
Step 1: To create a

production HEX file,
first save your project

NOTE: Before saving a project,
the HW enable pin on all
controllers must be held low.

NOTE: All Project files are stored in
the directory:

C:\Users\USERNAME\Documents\
Intersil\PowerNavigator\Projects

D Do not save perspective

Message Viewer X

Created Rail 1:ZL8801-00x20  ZLB8B01-1 0x21
Created Load 2

Created Rail 16: ZLBBOO-0 0x30 ¢ O 1 218801020 | User -
Created Rail 17: ZLEBO0-0 0x30 ¢ 1 o
2 || zse0r0@ (e =

Devices Memory Action

21— ]

e DI 1

Source |d: Source_1
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HEX File Creation - Step 2, Export HEX Files

n__Help

il r

P

utility corverts configuration data saved in human-readable format into the proper hex format used for production programming.

What is the programming address? The PMBus address during production programming can differ from the in-system address. A programming
socket might use address 0x20 while final in-system address is 0x36. Ask your programming house which address is needed.

» Digital, PoUfbual Phase

» Digital, Mulf phase Project location: C\Users\BHOWELL\Documents\Intersil\,Power Mavigator\Projects\Example Project

Step 2: Go to FI |e > A Select Device Rail(s) Programming Address Output Hex Filename (.hex)
. ZLBBO1-0 0x20 Rail 1 ((ox20 (ETTE
Export PrOdUCtlon Hex Z18801-1 0x21 Rail 1 ((ox20 (zL88011

ZL8B00-0 0x30 Rail 16, Rail 17 ((ox20 (z18800-0

NOTE: All Production HEX files are
stored in the saved project folder,
located in the directory:

C:\Users\USERNAME\Documents\Int
ersil\PowerNavigator\Projects

Click “Export”

il 1: ZLBBO1-0 0x20
Erea:‘e: :-lalldl ZL8801-00x20 TOUoTTORET Devices Memory Adtion
reate 0ad £ o
Created Rail 16: ZLBBOO-0 0x30 ¢ O 1 218801020 | User -
Created Rail 17: ZLEBO0-0 0x30 ¢ 1 o
2 || zse0r0@ (e =
|l - =

Source |d: Source_1
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Example Configuration File

This utility converts configuration data saved in human-readable format into the proper hex format used for production programming.
Conversion of configuration files only applies to Zilker Labs devices.

What is the programming address? The PMBus address during production programming can differ from the in-system address. A programming
socket might use address 0:20 while final in-system address is 0x36. Ask your programming house which address is needed.

Project location: ChUsers\BHOWELL\DocumentstIntersil\PowerMavigator\Projects\Example Project

Select Device Rail Programming Address Output Hex Filename (.hex)

ISLB272M-0 Rail & ((ox20 T [iszram-o

ZL8800-0 Rail 17 ((0x20 T (2128000

T | |

Devices from PowerMap HEX file name can
automatically populated be set by user

Programming address is
address used on High
Speed programmer socket
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Example Configuration File

# ZLB8BOO-0 0x28 )

# connected: true ) ) . )

# DEVICE_ID ZLER00-——=01. 04 — Header information with device

# IC_DEVICE_ID Ox49a02400 i i

# IC DEVICE REV %01 040000 type, FW version, creation date, etc.
# 201470116 17:55:45000 _

RESTORE_FACTORY _

STORE_DEFNJLT_ALL} This sequence of commands used

STORE_USER_ALL to clear contents of NVM.

### Begin User Store
RESTORE_USER_ALL

# Global commands

FREQUENCY _SWITCH Oxfaso # 266 kHz

VIN_OV_FAULT_LIMIT Oxd380 # 14 v

VIN_OV_FAULT_RESPONSE 0x80 _
VIN_OV_WARN_LIMIT Oxd360 # 13.5 v —Programmed device parameters
VIN_UV_WARN_LIMIT Oxcase #4.734 v

VIN_UV_FAULT_LIMIT Oxcadc # 4,554 v
VIN_UV_FAULT_RESPONSE 0x80

IIN_CAL_GAIN Oxbaoo # 1 mv/a

USER_GLOBAL_CONFIG 0x80

YMON_OV_FAULT _RESPONSE 0x80

VMON_UV_FAULT _RESPONSE 0x80

PRIVATE_PASSWORD

PUBLIC_PASSWORD
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Example HEX File

Q00540F4 95
Qoo440F1L0087
000=401530
Qo0440F1L0087
O00=4011 22
Q00440F1L008Y
Q005404 6C00ES .
Q0054048800562
Q0054 0E720DBES
Q0054 0ERQ0DGLE
000440080193
QO054038EDC295
0005403924C4ESR
Qo054 0D0C0ABO]
00044 0DCAZSD
QOOD4 005094 0CC7BFOAEFCAOY9 B4
Q0054007 50A2C0
Q0054011 2C
Q0044 0FL0O087
QO0=4012245
Qo0440F1L0087

— Configuration file translated into
machine readable hex format.
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