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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 GUI.

* For Digital Multiphase products (ISL691xx and
ISL681xx), please see the dedicated Digital
Multiphase user guide.

* 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
e 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)

intersil’ PowerNavigator™

© Intersil Americas LLC 2016. All Rights Reserved.
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PowerNavigator Launch Screen - Offline Mode

Connected Devices Offline Mode Project Load

inters.; ‘ Powe rI&/iga tor™

Choose an option and click start:

O SCAN ATTACHED DEVICES @ BUILD AN OFFLINE SYSTEM O OPEN EXISTING PROJECT

Dongle connected Choose project:

£8134-40P-EV1ZA 0825165.3.34 |*
68137-52P-EV17C 080916 5.3.34
68137-61P-EV1ZC 080316 5.3.34
68137-70P-EV17C 080416 5.3.34
68147-61P-EV1ZC 082516 5.3.34

Design Example - DPOL

Design your power system from scratch using \ Design Example - Module
Intersil parts. Once your system is designed,
bring up the system by connecting to

hardware. 1SL69127 C“Ck on uBUIId NeW

Create a new

1SD8Q125 31P EV27C Verl.2

PMBus Address: (10 | to [7F |

== System” and then

- “Start”

Start Cancel

PowerNavigator v5.3.45

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

File Edit View Option Help

panlbraq Power Map 100% '  Monitor
» Generic
» Digial, integrated FET Source 1

» Digital, POL Single Phase
» Digital, POL Dusal Phase
+ Digital, Multiphase

» Digital, Module

» Digital, Power Monitor

» Automotive \

Part Library contains all supported
devices. Click device groups to
expand.

—

InadTemplate device is nat LoadDevice: . .
LoadTemplate: deviceld=Load_2, portNames: |- Deviees  Memary  Action

InadTemplate deviee is nat LoadDevice:
LoadTemplate: deviceld=Load_1, poriNames: [-VCCINT, -VCCAUX, VCCIO]

Saurce id: Source_1
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PowerNavigator - System Screen Offline Mode

File Edit  View Option Help

Part Library -« - LR Rall Scope | Sequencing Monitor View « m

Part Library Power Map 100%

» Generic

» Digital, integrated FET Source 1

» Digtol POL S Place _ Expand device groups to see supported

« Digital, POL Dual Phase <=

28800 devices

7LBAOT
L8802

18802 specs:

+ Dig Dual Channe/Dual Phase PMBus™ ChargeMode™ Control DC/DC Digita Cantroller
Vout min = 0.54¢

* D% Vout max=5.5V

g D,? Vin min = 4.5V

A Vin max = 14V ‘
* M Jout max = =408 J

Hover over part with mouse to
bring up part description and
important specs

ey

InadTemplate deviee is not LoadDevice: 3 :
LoadTemplate: deviceld=Load_2, portNames; [-] Devices  Memary  Action

IpadTemplate deviee is not LoadDevice:
LoadTemplate: deviceld=load_L, portNames; [-VCCINT, -VCCAUX, VCCIO|

Source id: Source_1
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PowerNavigator - System Screen Offline Mode

File Edit View Option Help

Part Library - LUV T EL B Rail Scope | Sequencing Monitor View x
Part Library Power Map 100% [ . 1~ Monitor

» Generic

» Digital, Integrated FET Source 1.

3

3

3

L3

3

Digital, POL Single Phase
Digital, POL Dual Phase

ZL8800
218801
218802
ZLS
Digital,

Digital,
Digital,

Automotive

Right clic
compare

A

Power Navigator version 5.3.6

71 8800 specs:

Device Type: Digital, POL Dual Phase
Dual Channel/Dual Phase PMBus™ ChargeMode™ Control
DC/DC Digital Controller
Voutmin = 0.54V
Vout max = 5.5V
Vin min = 4.5V
Vin max = 14V
lout max = =40A
Key Features:
-Unique compensation-free design — always stable
-ChargeMode Control:
-achieves fast transient response
-reduced output capacitance
-provides output stability without compensation
-Proprietary single wire DDC (Digital-DC) serial bus

71 8802 specs:

Device Type: Digital, POL Dual Phase
Dual Channel/Dual Phase PMBus™ ChargeMode™ Control
DC/DC Digital Controller
Voutmin = 0.54V
Vout max = 5.5V
Vin min = 4.5V
Vin max = 14V
lout max = =40A
Key Features:
-Unique compensation-free design - always stable
-ChargeMode Control:
-achieves fast transient response
-reduced output capacitance
-provides output stability without compensation
-Proprietary single wire DDC (Digital-DC) serial bus
-2-channel output, 2-, 4-, 6- or 8-phase output

¥\/isit the ZLBBOO product information pageé

’k on part to add to
window.

Visit the ZL8802 product information page

T

Compare window shows device
description, key specs and link to
datasheet

Devices Memory  Action
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PowerNavigator - System Screen

File Edit View Option Help
Part Library x - LLUVIA T ET.ES  Rail Scope | Sequencing
Part Library Power Map 100 % | . ]
» Generic
+ Digital, Integrated FET Source 1
712101 a o«
4
’

+ Digital, POL Single Phase ‘- - ——
+ Digital, POL Dual Phase
7L8800

p— 2. Drop onto any node identified
L2 by a black square.

7154010
» Digital, Multiphase

+ Dihal, Modle : 1. Grab any device or label and
v D Poweronter drag and drop into the PowerMap

» Automotive

AU URUELE 3T VILE UL U I, | aiT
Power Navigator update check not needed at this time
Device scan success

Device bus status updated

Devices Memory  Action

Successfully imported perspective data from file C:\Users\BHOWELL\Documents\Intersil\PowerNavigator\Perspectives\lastSession.xml|
Created Source 1

Jlsuccessfully imported perspective data from file C:\Users\BHOWELL\Documents\Intersil\PowerNavigator\Perspectives)astSession.xml

Manitor View

Monitar
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PowerNavigator 5.3 - System Screen

File Edit View Option Help

Part Library x - LUV ET R Rail Scope | Sequencing Monitor View x

Part Library Power Map 100 % . Monitor

» Generic (oot [
+ Digital, Integrated FET Corres | {Rail 0 Offlingl.—» ‘L’E
712101 A ofSl o | oa [ ol
712102 . 212102 1¢ (0] Power Good PG
+ Digital, POL Single Phase vaut | 33v|
+ Digital, POL Dual Phase 4 ‘:@
ZL8800 ] ) \ Immediate Off + |
28801 ! Drop parts on this Margin [ Nominal
H OutputVoltage @]
2154010 S’ node to cascade rails TR
B ) ||0.00V ®
» Digital, Multiphase H
» Digital, Module 281 3.79
» Digta, Povier Monitor Additional rails can be added Cupittume B
» Automotive 0.00 A ®
— e
Input Voltage 2]
0.00V ®
I— — —
Layout assistant will automatically appear —
¥ Internal Temperature
when adding parts to PowerMap 000C . @
- —

- @@ ]

Device bus status updated

Devices Memory Action
Created Rail 0: ZL2102-0 0x20 : -
Device bus status updated | 22102020 | User Store Restore
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PowerNavigator - System Screen

File Edit View Option Help

Part Library x _ LUV ET R Rail Scope | Seguencing Monitor View x

Part Library Power Map 100% (@)  Monitor fo
» Generic -7 [a]
[Rail 0 Offlin | Rail 0 'E
+ Digital, Integrated FET Source 1 e —
|Addr: 1
712101 o PGl oy 0A " ) ':J
712102 22102 1¢ ] Power Good PG

» Digital, POL Single Phase

Vout | 33 v}
+ Digital, POL Dual Phase [Rail 1 ikl [ PinEnable v
718800 ® PG [ :

[ Immediate OFf + |
718801 i .

0
218802 2¢ ®| ‘ ‘ T
(o} Margin | Nominal |
218802 —
QOutput Voltage =
ZL54010 ; : W
. i)
» Digital, Multiphase : e : @
» Digital, Module ) (0 o ‘ 21 281 379
- . 15168200 1¢ ® -
» Digital, Power Monitor —muutc“"a"t
Automotive
» : 0.00 A ®
[Rail 3 offlin
N S
©P6| ov | oa [N o ®
1SL8272M 2 8 ‘ ‘ \ Input Voltage [l
0.00V

Individual Rail Block =
for each device e Temperstre

ov 0A

|

5

0.00 C ®
-85 135

A ]
[a]

Device bus status updated

Devices Memory Action
Crea_ted Rail 2:15168200-0 0x21 L 221020020 |@ Grrs Restome
Device bus status updated .
788020x40 | User Store  Restore
Created Rail 3:15L8272M-00x22 |j
1SL68200 0x21 Store Restore

[«

Multiple parts can be added to PowerMap, representing

system level view. . .
X inters;jl




PowerMap RailBlock Overview

Example ZL8802 RailBlock (2-PH operation):

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

PMBus Enable/ ’Ra“ll 1 ofﬂhjxg
Disable
\ Addr:
& PG oV OA

40
/ 718802 2¢ |® ‘ ‘ ‘
. 4 ®

i R

Number of
Controller Type ohases PMBus Address
(0x22).-0 or -1

signifies Page O or
Page 1.

PGOOD Status
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PowerMap RailBlock Overview [ ;514 drop interface for

configuration of a rail from

Example ZL8802 RailBlock (2-CH operation): 2-phase to dual output.

Rail 1 Offline
" Addr:
& PG oV OA i
718802 2¢ |@® ‘ ‘
h @'\
Drag “Phase Dot” to
change from 2-phase
:Ra” 7 Dﬁ:“n% to 2-Channel operation
i Addr: 4
y PG
O oV 0A Mo /
218802 1o | @ l ‘
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PowerMap RailBlock Overview

Example ISL68200 RailBlock:

Rail 2 Offline

.' Addr:
oV OA 9

ISL68200 1 ¢

® 3

e Controllers which do not support current share will only have one “slot”.
* In this case, we have a single phase ISL68200 controller at PMBus address
0x60.
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PowerNavigator - System Screen

File Edit View Option Help

Part Library 3 _ LI VET. RS Rail Scope | Sequencing Monitor View x

Part Library Power Map 100% [ . ] Monitor

+ Generic [ s |
Rail 2

Load

-~ -
_— 8 I .
Rail ---~ n © ‘

————

v Digital, Integrated FET
712101 vout | 10V

22102 ; [ PMBus & Pin Enab
» Digital, POL Single Phase - —
s Load block
+ Digital, POL Dual Phase . - - - - Oa OC
ZL8800
Qutput Voltage
718801

718802 ov 0A 0.00V

7154010 718802 1g >

» Digital, Multiphase Output Current

» Digital, Module i i 0.00 A

» Digital, Power Monitor

» Automotive °

Input Voltage

0.00Vv

[Addr:
0A

n
15L8272M - 2 ¢ @‘ “
©

Set connectable name success

15L68200-0 request address change from 0x21 to 0x60 Device Address Connected Send All Read All

Update System Success H ) )

Device bus status updated ZL2102  [Ox20 Offline Send All Read All

Created Load 1 ZL8802 | 0x40 ) Offline Send All Read All
1SL68200 (060 | Offline Send All Read All

IZL2102-0 0x20

Load Blocks represent system load and can be added to the PowerMap
from the Part Library. Double Click to add additional inputs.
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Multi-input Load Boxes

Load Name: |FPGA

Input Name: | VCCINT

Input Name: | VCCAUX

Input Name: | VCCIO

2

Hit “+” button to add
additional inputs

Additional
inputs are now
added to load
box

@
Double Click Load to bring up

Load Inspector dialog box

Load 2

FPGA
PVCCNT O
P VCCAUX

P vCCIo
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PowerNavigator 5.3 - System Screen

File Edit View Option Help
Part Library x _ LUCET. R Rail Scope | Segquencing Monitor View x
Part Library Power Map 100% [ . Monitor
v Generic [ s | =
Rail 0 offl | Rail 1 ’El
Load Source 1 fi = —_—
PG | I
Rail A 0 EBETS off |
Power Good PG
+ Digital, Integrated FET a1 @
712101 Vout | 33v|
712102 (Railx Offling [ Pin Enable v
» Digital, POL Single Phase ® PG ov oA x: <4 Im.
Digital, POL Dual Phase : : i .
M Z8802 1¢ O‘ ‘ ‘ Margin | Nominal |
ZL8800 —
11 Output Voltage =
718801 — T MUltanUt 000V - ol
. i)
718802 : im P ‘ ®
7154010 s o w1| ‘ ‘ Oa (0)4 281 179
. X 718802 1¢ @ -
» Digital, Multiphase OutputCurren—tEl
» Digital, Module 0.00 A P
» Digital, Power Monitor ———
» Automotive % »
15L68200 1q @ Input Voltage @
0.00 V ®
| ———
4.49 14.1

Input Current

Created Load 2 .
Append Connectable Success Device Address Connected
Device bus status updated |

Send All Read All

712102 [0x20 | Offline Send All Read All
Set connectable name success P .
Set connectable name success 718802 | O0x40 ) Offline Send All Read All
1SL68200 | OxB0 ] Offline Send All Read All

lSource Id: Source_1

After configuring system, all sources, rails and loads can be

wired together. . .
& inters;l




PowerNavigator 5.3 - System Screen

File Edit View Option Help

Part Library x LGUCIVET R Rail Scope | Sequenci

Part Library Power Map

» Generic

+ Digital, Integrated FET
712101
712102

212102 1o

» Digital, POL Single Phase
v Digital, POL Dual Phase

ZL8800

718801 0A

718802 ZEECRRE

Output Voltaj
» Digital, Multiphase 3 W
» Digital, Module to Ra I I Rail 2 . @

P —

» Digital, Power Monitor H WI rl ng r o PG ov 0A : 08 12

» Automotive 718802 20 Output Current

0.00 A

Rail 3 3v3AUX

-48.08
o] | ‘ W
3 H !
1 1s68200 LY

0.00V

368

Input Current

Message Viewer LTUR LB System Devices

HUSL.£U. IL.UU =2 WWRTIL LUHI D U=V U _IVEARIN_LU VY
40-1.5e.1C.CD => WRITE command=POWER_GOOD_ON
40-0.40.23.5C => WRITE command=VOUT_OV_FAULT_LMIT

40-1.40.23.5C => WRITE command=VOUT_OV_FAULT_LIMIT 712102 0x20 Store Restore

Devices Memory Action

2L2102-0 0x20
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PowerNavigator 5.3 - System Screen

File Edit View Option Help

Part Library x Power Map »  SLENRET

Power Map 100% ([ ' )

Seque Monitor View

Part Library

Monitor

» Generic :
[Rail 0 Offiing
~ Digital, Integrated FET Source 1 —
o PG| OV 0A "
- = 712102 1
¢ e Power Good PG
712102

» Digital, POL Single Phase

Vout __l.OV
+ Digital, POL Dual Phase Pin Enable -
[Rail 1 Offling

7.8800 Ty Show Layout Assistant Immediate Off «
28801 ol 0V ] --:0A - Jiigg i .
7.8802 28802 29 |@ ‘ | Select All Wires Margin _ommal v
@ Output Voltage 7
. F : . ®
Digital, Module Rail 2 Offlin ] v
» Dl ‘ 51 Delete All Wires o s
» Digital, Power Monitor H « PG ov 0A ‘::‘ if || o8 12
. Delete Selected Wires e ——
» Automotive 218802 29 8 ‘ | ‘Output Current A
Delete Device 0.00 A ®
Rail 3 Offlini 3v3AUX i e
‘ = G Inspect Selected Load/Rail 18,08 8
oV 0A G —_—
e ‘ Inspect Selected Load/Rail in Window e @
ISL68200 10 ®
View All Fault Status 0.00V @
| ——
View All Monitors 368 16.8
Input Current A
0.00 A ®
I —
10

Vaoltage Moni
faWaTa V] hd

< »

Message Viewer x Nvm Tool » System Devices

HU L 20, 100U =2 VWREIL LONIIGHU= VU |_IVIARIIN_LUW
40-1.5e.1C.CD => WRITE command=POWER_GOOD_ON

40-0.40.23.5C => WRITE command=VOUT_OV_FAULT_LMIT
40-1.40.23.5C => WRITE command=VOUT_OV_FAULT_LMIT

Devices Memory Action

712102 0x20 Store Restore

Rail 4 deleted

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

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




PowerNavigator 5.3 - System Screen

File Edit View Option Help

Part Library x LUV ET R Rail Scope | Seguencing Monitor View x

Part Library Power Map Monitor

£

Generic R =
" (Rail 0 Offiing Rail 1 [»]
Source 1 ;
[addr: VCCINT (V]
PG o 0A U
712101 4 € = P VCCAUX = ':]
712102 1 LT 59 o veelo Power Good PG
» Digital, POL Single Phase Vout
v Digital, POL Dual Phase Pin Enable -
‘Rail i Offline
£18800 Inddr: p Immediate Off
718801 & PG ov 0A s
218802 28802 29 (@ ‘ ‘ Margin
= Output Voltage E)
» Digital, Multiphase W
. i)
» Digital, Module [Rail 2 Offling ®
— s ——
» Digital, Power Monitor d PG| OV 0A ‘:2"" | 08 12
» Automotive 718802 2¢ 8‘ ‘ ‘ ‘Output Current 3]
0.00A . @
[Rail 3 Offling] 3v3AUX = m
-48.08 48
ov 0a [ o (U e —
0
© Iste8z00 1 ® il A
000V . o
I ———
368 16.8
Input Current
0.00A ®

Message Viewer Nvm Tool 3 SHE R E

HUSL.£U. IL.0U =~ WAL LUHIG U=V U | _IVIARGIN_LUVY
40-1.5e.1C.CD => WRITE command=POWER_GOOD_ON

40-0.40.23.5C => WRITE command=VOUT_OV_FAULT_LMIT
40-1.40.23.5C => WRITE command=YOUT_OV_FAULT_LIMIT

:| Devices Memory Action

712102 0x20 Store Restore

Rail 4 deleted

Fully wired PowerMap with multi-input loads.
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PowerNavi

File Edit View Option Help

gator 5.3 - System Screen

Part Library x LU ET R Rail Scope | Seguencing Monitor View xS B8
Part Library Power Map 100% [ . Monitor -n-
Generic -
igi urce
v Digital, Integrated FET oy o on VCCINT o o
212101 4 = P VCCAUX (I
1 212102 14 ® Power Good PG
12102 P VCCio
» Digital, POLSingle Phase Vout 3.3V
v Digital, POL Dual Phase ‘ - Pin Enable -
Rail 1 Offling
218800 ey p Immediate Off +
718801 o PG ov 0A » ;
18802 N~ 28802 g 8 | ‘ ‘
~
» Digital, Multiphase ~~~
~
» Digital, Module Sso [Rail 2 Oifling
-~
—y | -
» Digital, Power Monitor ~~~ o PG oV DA ‘ " H
Automotive ~ ZL8802 2 (0] | ‘ ‘
v L e |2
‘Rail B Offline| 3v3AUX
ov oA [N (]
ISL68200 1q @
v
4 »
Message Viewer x Nvm Tool x  BEEEETE
TEEISIET 15 1T 10T Parall lELEl . UVEL LEHTPET LUl € Fault. 1aise y
register is null for parameter: Power Good: false iz Memory Action
register is null for parameter: None of the above: false
register is null for parameter: Vin UV Warning: false 712102 0x20 Store Restore

Rail 4 deleted

To implement a current sharing rail, drag a part from the
part library onto an open RailBlock “slot”.
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PowerMap RailBlock Overview

Example ZL8802 RailBlock (4-PH operation):

Rail 4 Offline

> Addr: 4 Dotsrepresent

¢ PG oV OA 14 | 46 ~ number of
E}A‘/‘/ phases

718802 4@ ®
L [OMO. )
t 1 t1

Slot1 Slot2 Slot3 Slot4

* The ZL8802 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.

* |n this case, we have a 4-phase design, with two ZL8802 controllers - one at
PMBus address 0x44 and another at Ox46.
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PowerNavigator 5.3 - System Screen

x
File Edit View Option Help
Part Library x LU ET R Rail Scope | Seguencing Monitor View xS B8
Part Library Power Map 100 % . Monitor -n-
Generic -
v Digital, Integrated FET e X
o e e ® ol
212101 4 P vCccAUX
1 2102 1 © Power Good PG
12102 ——pVCCIo
» Digital, POLSingle Phase Vout 3.3V
v Digital, POL Dual Phase Pin Enable -
‘Rail i Offling
218800 ey p Immediate Off +
718801 o PG ov 0A b : y
718802 dbERE 29 8 ‘ ‘
Output Voltage [Ed)
» Digital, Multiphase 0,00V
. I
» Digital, Module [Rail 2 Gifling ®
» Digital, Power Monitor : oPG| OV [N ZL8802 4PH || 264 3.96
» Automotive 718802 4@ ® ‘ @ ‘ ¢ 5
H H @ : utput Current (e}
- Current Share
0.00A . @
[Rail 3 Offling - ee— -
-10.8 108
ov oA
o Y H : ]
ISL68200 1 ®
0.00V ®
e —
16.8
v
4 »
Message Viewer x Nvm Tool x  BEEEETE
CIEAlEU Nall 2. ZL60UL L UL YU LLODUL L URME @ L LLOOUZ L URMH W U LLOOUL 2 UAHH @ L y
Created Rail 3:15L68200-0 0x21 | Devices Memory Action
Created 3v3AUX
Successfully set user data 712102 0x20 Store Restore
)

Source Id: Source_1
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Device rail name

Monltorlng V|eW / View configuration
onitor /— H
M J & options
1.0V AUX >
<!>. |
Adjustment on output . :°“’E|“G°°d ”\
out 1.0V . .
voltage (Pintrabe <) PGOOD indicator
| Soft Off - |
Margin | Nominal |
) ) Output Voltage 2]
Monitoring 0.01 Vv ®
readouts for Vin,
. Output Current |
Vout, lout, lin 0.00 A .
7 I
Input Voltage A
12.08 V ® _
- Temperature monitors for
Power Stage Temp both Internal (ContrO”er
24.47C ® / junction) and external
(power stage FETs)
Internal Temperature
Duty cycle and 28.56 C ®
switching frequency R 25
\Duwc\f‘:le
0.0 %
24 Fm 533.0 kHz i“tersil -




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

Readouts

'Gutput Voltage / | —_
'1 00V . | Clicking this button will open the window
\ @ below allowing adjustment of limits

8 1.2
— J Operation and fault lights

Vout Margins & Limits

D|g|ta| readout of Vout Max Set to Defaults
Vout OV Fault Limit 11v| 10.0% |
Output VOItage Vout Margin High 105V | 5.0% |

Vout Margin Low 095V | -5.0% |

Power Good Threshold 09V | -10.0 % |

Vout UV Fault Limit 0.85V |' -15.0 % |
Margin /Limits Track Vout

Display Limit High 12V | 20.0 % |
Display Limit Low 0.8V | -20.0% |
Display Limits Track Vout

Output Voltage

1.00V

Vout Command | 10V 0.8

25 intersjl



Connecting to Hardware

intersil’ PowerNavigator™

© Intersil Americas LLC 2016. All Rights Reserved.
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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

- s /L8800 2-Output Eval Board

USB to PMBus Adapter

ISL827x 25/33A Module

TRACKING EtRETE
(O DISABLE
ENABLE

DISABLE|
S

@ i )
. - om” j-. =
L intersil =
] SIMPLY SMARTER ™ | PWAZLES00-013-R

intersi]
ISL827TIMEVAL1Z REV.A

Digital DC/DC PMBus 33A Madule
C

Connect 12Vin here [ ) LS

28
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PowerNavigator Launch Screen

Connected Devices Offline Mode Project Load

inter,.} ; Powe rl\&/iga tor™

Choose an option and click start:

@ SCAN ATTACHED DEVICES {j BUILD AN OFFLINE SYSTEM |D OPEN EXISTING PROJECT
Intersil pr‘\ucts present on the bus: Choose project:

718802 @ Ox4 5.1.64_HEX_File_Test

ISL68200 @ 0x60 5.1.64_HEX_File_Test_r3
5.2.144_HEX_File_Test
5.2.159_HEX_File_Test
5.2.160r2_HEX_File_Test

s . _—
\ 5.2.160_HEX_File_Test

5.2.160_HEX_File_Test_r4

D |SCOV€ red h a rd Wa re |S 5.2.164_6105_HEX_Test

5.2.164_HEX_TEST

d Isplayed Create a new project by using one of

the other two options.

PMBus Address: (10 | to [

o I

Start Cancel

PowerNavigator v5.3.6

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 5.3 - Connect to HW

File Edit View Option Help

Part Library - LIS UET R Rail Scope | Sequencing Monitor View x  BIZTHESE1TTH

Part Library Power Map 100 % ' Monitor

Generic . .
[Rall 0 ]E [Rall 10
Digital, Integrated FET S_oume 1_

: : T | |
Digital, POL Single Phase A 12V 24.84A o g o)

P Good PG P Good PG
Digital, POL Dual Phase 218802 19 ower Goo ower Goo

Digital, Multiphase Vout | 10v| Vvout| 12v| Vout| 10V
Digital, Module

P ops| 1v  maa P ( PMBus &Pin Enaby | [ pin Enable -] [ pin Enable -]

Digital, Power Monitor

490
| zese2 1 | : [ Immediate Off ~ | [softoff  +|
Rail 0

- g Output Voltage Output Voltage Output Voltage

of 0%V 0a E 099V 1.20V 1.00V
| IsL68200 1¢ ®

Automotive

1] 0.96 X 08

* [Output Current Qutput Current Output Current

0.00 A 24.84A 8.80 A

0 -74.48 -74.48

Input Voltage Input Voltage Input Voltage

12.12V 12.05V 12.05V

PowerMap is automatically
popUIated Wlth attaChed Input Current Input Current
hardware -0.08A -0.08A

-10 -10

36 X 36

Power Stage Temp Power Stage Temp

38.44C 38.75C

45 -45

N
[« > Devices Memory Action |i|
Source Id: Source_1
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File  Edit  View

Part Library

Option

Part Library - Power Map x

v Generic

Load

Rail
Digital, Integrated FET
Digital, POL Single Phase
Digital, POL Dual Phase
Digital, Multiphase
Digital, Module
Digital, Power Monitor

Automotive

Help

Power Map

Source 1

'y

| I

Rail Scope

Sequencing

Rail 10

1.2v
Z18802

Addr:
24.88A

lg

v
Z18802

8.83A

lg

- 095V

15168200

0A
lg

‘m‘

60

0]

100 % '

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

Monitor View x

Monitor

PowerNavigator 5.3 - Connect to HW

Fault Status

'Rail 0

P Rail 9

P Rail 10

o g

ol

Power Good

ol

PG Power Good

Vout |

10v|

Vout |

1ov|

Vout |

[ PMBus & Pin Enab |

\j Pin Enable v]

\‘ Pin Enable

[softoff |

Margin | Nominal |

\: Immediate Off + |

Margin | Nominal + |

Qutput Voltage

Output Voltage

QOutput Voltage

al

0.99V

1.00V

1.20V

1]

08

0.96

* |Output Current

Output Current

QOutput Current

0.00 A

8.83A

24.88 A

1]

7448

-74.48

Input Voltage

Input Voltage

Input Voltage

12.12V

12.02V

12.05V

36

36

System Devices

Input Current

Input Current

-0.05A

-0.08A

-10

-10

Power Stage Temp

Power Stage Temp

39.06C

39.06C

-45

-45

|
[« r Devices Memary Action |z|

Source Id: Source_1
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PowerNavigator 5.3 - Project Save

x
Edit  View Option  Help
Power Map 100% () = Monitor Fo
Open Ctrl+0 N Rail 10 | Load 1 |Rail 0 ’E' ‘Rail 9 ’E ‘Rall 10 ’E'
Perspective Setting v i o6l 13y | aa91a [ : oo 0'; o \Z d"s
Export Production Hex Ny O DouorGand PG Power Good PG
gy 1ov) veut'|  12v]
b ' (rne bl 4
— ks Project Name | [penabe ]
» Digital, Multiphase [ Immediate Off v |
riisat haasiy | nsso2 1g O . I
. | Margin | Nominal  + |
| To save a project, go to 5 G B
i 0 e
ile - ¢ l2v ®
File -> Save oo o = O] |10V eco
| l 15168200 1o ® 12 0.96 144
- [Al| |Output Current [
Saving a project will o [2491A ®
save any device e | |
configuration files, ] W
® . G
PowerMap setup, and S —
168 36 16.8
PowerNavigator _ 3 a3
perspective settings. [[] Do not save perspective o 0.08A ®
I
Please disable devices before save project. e 1
Power Stage Temp
Save Cancel @ 39.38C C)
B —
125 -45 125

Message Viewer x URCLIP System Devices

[« Devices Memary Action

-
ED
[« ]

Source Id: Source_1
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PowerNavigator 5.3 - 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.

* Rail 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

intersjl




PowerNavigator 5.3 - Rail Inspector

Double Click RailBlock to bring
up Load Inspector window

File Edit View Option Help

Part Library x - LI Rail Scope | Sequencing Monitor View ,c  BUETEEETTE
Part Library Power Map 100 % [ l J Monitor -a-
- Generic
Load 1
Load Source 1
—p 84 r
Rail oPGl 1ov  2a8sa [

» Digital, Integrated FET 218802 1¢

» Digital, POL Single Phase
» Digital, POL Dual Phase

Rail 9

Rail Inspector Window will appear

oPGl 1y | g86A
218802 1¢

» Digital, Multiphase

» Digital, Module

» Digital, Power Monitor

Overview

» Automotive [I_lailo

EN Mode ‘ PMBus & Pin Enable -

v Configuration

PMBus Enable |:

0.99V 0A
ISL68200 1@

5 Design Requirements

Rail Information

Component Selection

Rail Name: \:Railo ‘

Efficiency

Voltage & Current
Input Voltage: 12.12 v
Frequency Switch: 400 kHz

Phase Scope PMBus Status: [ Online

+ Command Tools

Current Sense Devices Address ConfigFile Page
Pinstrap Configuration ISLEB200 0x60 Load Save Output Voltage: 1.0V
Design Verification Load Current: 0.0 A
Schematic
Configuration Settings

+ Telemetry Rail Status
Monitor Programming Pin 1: Ox80
Fault Vout status: [ Enabled Programming Pin 2: 0xa0

Programming Pin 3: Ox08

Programming Pin 4: 0x00

New

[«

15L68200-0 0x60

Power Good \z|




Example Rail Inspector - ISL68200

Enable/Disable Output from
within Rail Inspector

Load/Save Configuration Files

0 i —
verview EN Mode | PMBus & Pin Erfble v |  PMBusEnable |§ power Good ([
» Configuration o
Design Requirements Rail Information Voltage & Current
Component Selection - Device
Rail Name: | Rail 0 | Input Voltage: 12.12 V
Efficiency Frequency Switch: 400 kHz Paramete I'S/
Current Sense Devices Address Config File Page - Telemetry
Output Voltage: 1.0V
Pinstrap Configuration ISL68200 0Ox60 Load Save P ge
Design Verification Load Current: 0.0 A
Schematic
Configuration Settings
v Telemetry Rail Status
Programming Pin 1: 0x80
Monitor - El B
Fault Vout Status: |!| Enabled Programming Pin 2: Oxa0
Phase Scope PMBus Status: |!| Online Programming Pin 3: Ox08
» Command Tools Programming Pin 4: Ox00
New
Rail Status

Device Option Summary

Rail Inspector Navigation
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Example Rail Inspector - ISL68200

Overview EN Mode | PMBus & Pin Enable - PMBus Enable |: Power Good |i|

 Configuration

SRR | mput votage

Component Selection

Max Input Voltage 13.2V | 10.0% |
Efficiency I

Typ Input Voltage | 12.0V|
Current Sense S

Min Input Voltage 108V | -10.0 % |
Track by Percent

Pinstrap Configuration

Design Verification

Schematic Output Voltage

» Telemetry

Output Voltage 1.0V
Monitor P € |:|
Fault Vout Tolerance | 5.0%|

Phase Scope Vout Ripple 100mv | 1.0%]
v Command Tools Track by Percent

New

Load

Max Load Current | 30.0A|

Max Load Step 15.0A | 50.0 % |

Over Current Trip Point 37.5A | 125.0% |
Track by Percent

Design Requirements - Enter Vin, Vout and lout

requirements o om -
S inters;l




Example Rail Inspector - ISL68200

Overvie -
verview EN Mode | PMBus & Pin Enable B PMBus Enable |: power Good ([l
v Configuration o

Design Reguirements Click on components in the schematic to configure them.

Component Selection
UFET
Efficiency FSW 400 kHz +
Current Sense — Manufacterer Part No
Pinstrap Configuration Viti= 120V Quantity | 1]
Design Verification Rds{on) = 5.0 mQ Rds(on) at 5V | 5.0 mQ |
Schematic Quantity = 1 I Qg | 10.0 nC |
v Telemetry Coss | 0.5 nF |
Monitor L= 022pH Ton_Switch [ 50ms)
Fault DCR = 0.29 mQ VOUT=1.0V on_Switch|  50ns
s Toff_Switch | 5.0 ns |
ase Scope
p Qty=4 aty= 2
v Command Tools C= 2200pF C= 47.00uF
N T EsR=40mQ > o 0K
ew ESL = 1.0 nH ESR = 4.0 mQ
_ll—? o ESL = 0.6 nH
F—1= Rds(on)= 1.2mQ
a2z L Quantity=1
Current DCR Match
Inductor Peak-Peak Ripple 10.417 A RDCR 9.53 kO
Peak Current at Full Load 35.208 A CDCR | 1.0 pF + |

Component Selection - Enter FET, Inductor and Output Cap
information
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Example Rail Inspector - ISL68200

Overview EN Mode | PMBus & Pin Enable B PMBus Enable |: Power Good |i|

 Configuration

Design Requirements Efficiency Plot
Component Selection
100

c— :

Current Sense

w0
v
1

Pinstrap Configuration

w
=1

Design Verification

[}
vl

Schematic
» Telemetry

Monitor

Efficiency (%)
oo
fam]

-
u

Fault

-1
(=]

Phase Scope

» Command Tools

=2}
vl

New

=2}
=]

00 25 50 75 100 125 150 175 200 225 250 27.5 300 325
Load Current (A)

Settings & Readings

Vin | 120V Peak Efficiency

Vout | 1.195V|  Full Load Efficiency

Switching Frequency | 400 kHz = | Est. Max Input Current

Efficiency - Real time plot of efficiency with selected

components and switching frequency. . .
g el 4 inters;l




Example Rail Inspector - ISL68200

Overview EN Mode | PMBus & Pin Enable B PMBus Enable |: Power Good |i|

 Configuration

Design Requirements Over Current Current Sense Diagram

Component Selection —
Desired Over Current Trip Point | 37.5A]

Efficiency

I Se—

Pinstrap Configuration

Current Sense Calculatons

BAZ00
Design Verification Current sense gain resistor (Risen) INTERNAL CIRCUIT eose

Schematic lout gain resistor (Riout) IT‘“"

» Telemetry

CURRENT

Monitor Calculate OC Trip Points

Fault Average Over Current Trip Point l

Phase Scope
p Peak Over Current Trip Point

» Command Tools

New

Current Sense - Automatic calculation of current sense

resistor settings based on desired OC trip point. . .
- ok inters;l




Example Rail Inspector - ISL68200

Overview
EN Mode | PMBus & Pin Enable

PMBus Enable |: Power Good |S|

-~

 Configuration

Design Requirements
Component Selection
Efficiency
Current Sense
|sBinstianoniiuations|
Design Verification
Schematic
» Telemetry
Monitor
Fault
Phase Scope
v Command Tools

New

Pinstrap Configuration - Select pinstrap resistors to setup

PROG1 Pin

Output Voltage | 1195V #

Register Value Ox5E
Rup 45.3 kQ
Rdown 150 kQ

Reset

PROG2 Pin
pisable PF M ([
TCOMP | +15°C v |

PMBus Address | 0x60 |

Register Value OxAD
Rup OPEN
Rdown 105 kO

Reset

PROG3 Pin

OCP/OTP | Retry + |

FSW | 400 kHz v |

AVGain |42 ~| @

25 kHz Clamp ' |

Register Value 0x08
Rup 29.4 kQ
Rdown 15 kQ

Reset Send

PROGA4 Pin
ssdv/dt| 1.25 mV/us v |

R4RR | 200kQ~ |

AV Multiplier n x2

Register Value 0x00
Rup OPEN
Rdown 10 kQ

Reset Send

*Settings other than those selected by PROGx

To finalize changes, resistor values on hardware

device default settings.
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Example Rail Inspector - ISL68200

Overview

v Configuration
Design Requirements
Component Selection
Efficiency
Current Sense
Pinstrap Configuration

|
Schematic

v Telemetry
Monitor
Fault
Phase Scope

+» Command Tools

New

Bandwidth: 257040 Hz

EN Mode | PMBus & Pin Enable

~|  PMBusEnable |:

Power Good |S|

PhaseMargin: 149 ©

Bode Plot Gain: © Phase: ® 'ﬁ'
70 180
650 | J150 -
50 | RES-
_ I
v 40 | 80 2
= o
330 50 2
3 20 30 ]
s 0 il
zo0 | 0 g
£ 10 | 60 7
9 20 | =80 ;
30 | 1200 &
-40 150
-50 | | | | | -180
10 100 1,000 10,000 100,000 1,000,000 10,000,000
Frequency (Hz)
Output Impedance Zout: ® Zcap: ® Ztarget & 'ﬁ'
1.00E2,
£
s 1.00E1 ] L
& 1.0050,
8
.+ L00E-1 A
o
il
U 1.00E3
j)
5]
& 1.00E-3 L
-
2
E 1.00E-4
5 10083 |
2
=
O 1.00E-q T | | . : -
10 100 1,000 10,000 100,000 1,000,000 10,000,000
Frequency (Hz)

Design Verification- Bode and Output Impedance plots of

design.
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Example Rail Inspector - ISL68200

Overview TR
EN Mode | PMBus & Pin Enable - PMBus Enable |: power Good [l
+ Configuration S
-
Design Requirements Options
Component Selection
Export
Efficiency
Current Sense Schematic
Pinstrap Configuration !‘
Design Verification Vo % PROG1 |ER[ Beotvaloge: 1135V ]
: 120V ”'J_ J_ [ PROGZ |[ PFM Disabied  TCOMP: +15°C  Addr: OG0 |
Schematic ""; ""I PROGI | B | OCP/OTR: Retry FSW: 400kHz  AvAZ |
v Telemetry —-H"-l - [ PROGA |m [ 55:125 mjus MA: 20062 AV Multipher: o |
; &5 W
Monitor —lié v
2 YL 2
Fault e G- §_| L 022uH . — ozl L m
o L w/a i L 200ue L a20uF
Phase Scope o T o aty:1 o it aty: 4 aty: 2
150 k0 &5 3k0
+ Command Tools o °‘% W’W 1
= =
New o . = 10560 LT
ENABLE = =) 2| : = 2 E o e .
S y B om %
. £ 8 3 & 3 °® 1580 29450
~ m
2 Ve
o
= Jacc =X
" J.i 1SL68200
= pwr 2w
“ «4|" B [ . i} - —= —
<—| gz @ 0% % § 3 wT
I | o
o 1 953kn m
E ~ s 10 uF
raae
10700
-
< »

Schematic Generation - Final schematic, with customized

components, generated automatically. - om-
4 & 4 inters;l




Example Rail Inspector - ISL68200

Overview

v Configuration

EN Mode | PMBus & Pin Enable - PMBus Enable \: Power Good |j|

-

Design Reguirements Rail 0 Vout Plot a

Component Selection 15L68200 1 ¢

-

o

wn
1

Efficiency PH1 (0x60)

Current Sense
Pinstrap Configuration Display Rail or Phases:

Design Verification @ Al
Rail
Schematic O X
Phases
v Telemetry O

Monitar D Vin D Pout
Fault Vout [7] IntTemp
Phase Scope lout

v Command Tools Play! [Pause m

New 2.5 s/div
Update Rate: |50.0 ms |

Output Voltage (V)

Display Points: | 500 « | (o Bl

[7] Logging To File 153

-

w

n
|

| C:\Users\BHOWE |

-
]

o
ol b b b b e b Iy

-
o
n

N
Plot Size: 4 )
-

W

Output Current (A)
-
in

- -~
in w in

[=1

2.5 s/div

Phase Scope - Real time plotting of all telemetry
parameters. illtersil'




Example Rail Inspector - ISL68200

Overview

+ Configuration
Design Requirements
Component Selection
Efficiency
Current Sense
Pinstrap Configuration
Design Verification
Schematic

» Telemetry
Monitor
Fault
Phase Scope

v Command Tools
New

Command Tool 1

EN Mode | PMBus & Pin Enable B PMBus Enable |: Power Good |S|

File Command Sets Targets

Cmd | VOUT_COMMAND

15L68200-00x60 ¥
=
Search Send Read

| Hex + |[ 0099 | X [1195V

Cmd | REAIMIOUT

| VOUT_COMMAND
Search Read

Command Line to select
PMBus command

Send/Read commands
to target device

7

-

-

falep
alse

-

-

Select Command Tool in

Rail Inspector

Busy
Off
Veur9 - Add/Remove command

lout O( . .
vinwv| lines in command tool
Temp
Comm/Logic

MNone of the above
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Example Rail Inspector - ISL68200

Overview
+ Configuration
Design Requirements

Component Selection

File Command Sets Targets

EN Mode | PMBus & Pin Enable PMBus Enable |: Power Good |S|

15L68200-00x60 ¥
=

Cmd [ VOUT_COMMAND

Search Send Read

Efficiency [ Hex + | (0099
Current Sense )

X [1195V w§OUT_COMMAND

+
|

Pinstrap Configuration Cmd (READ_IOUT
Design Verification | Hex = | \ESOO_
Schematic )

v Telemetry Cmd | STATUS_BYTE

Monitor [Hex + | 02
Fault

haco Srang

Clicking “Search” allows
the user to quickly find
any PMBus command the
device supports

Command Sear... ISL68200 0x60

O Command Code  Command Description
@ Command Name

O Command Group

O Recent Use

dah:
03h:
dOh:
d3h:
33h:
adh:
: IC_DEVICE_REVISION
02h:
01h:
98h:
8ch:
dch:
ddh:
deh:
dfh:
8dh:
88h:
8bh:
d6h:
dsh:
78h:

aeh

AV_GAIN dih: TEMP_COMP
CLEAR_FAULTS d2h: ULTRASONIC_PFM_ENABLE
ENABLE_PFM 21h: VOUT_COMMAND
FAULT_BEHAVIOR 24h: VOUT_MAX
FREQUENCY_SWITCH 20h: VOUT_MODE
IC_DEVICE_ID

ON_OFF_CONFIG
OPERATION
PMBUS_REVISION
READ_IOUT
READ_PROG1
READ_PROG2
READ_PROG3
READ_PROG4
READ_TEMP
READ_VIN
READ_VOUT
SET_RR
$S_DVID_RATE
STATUS_BYTE

intersjl




Sequencing

intersil’ PowerNavigator™

© Intersil Americas LLC 2016. All Rights Reserved.

intersjl



PowerNavigator - Sequencing

* All Intersil Digital Power Controllers and modules
with a DDC bus support autonomous sequencing
between rails.

* Sequencing is configured using the PowerNavigator
sequencing tool.

* Once configured, all sequencing events are handled

automatically using Intersil's proprietary DDC bus.
— Controllers and/or modules will automatically communicate via
DDC bus, synchronizing sequencing events.
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PowerNavigator - System Screen

File Edit View Option Help

Part Library x _ LUCIATET. Y Rail Scope | Sequencing SequenCI ng Tab Monitor View x

Part Library Power Map 100% C . ) Monitor -n-
v Generic (s
Rail 0 [
Load Source 1 S
™ I
Rail oy
» Digital, Integrated FET alilie g Vout ‘ 1195V |
» Digital, POL Single Phase \ PMBus & Pin Enabw ‘
» Digital, POLDual Phase [Bail 1 Offlin Output Voltage
» Digital, Multiphase —r PG oV oA A::‘ 1.19V ®
» Digital, Module 18802 29 ) ‘ ‘ D—|$
» Digital, Power Monitor (c]
» Automotive . . |Output Current
i [Rail 2 Offlin ‘(0.00A _
C)
.S e
_
o PG| ov 04 o o 50
218802 4o ® ‘ ® |
{CRIC] Input Voltage
12.12V ®
—
[4) 0 25
I1SL68200 1@ ® External Temperature
30.39C ®
Message Viewer x Nvm Tool System Devices
Created Source 1 . .
Created Rail 0: ZL2102-0 0x20 Devices Memory  Action
Created FPGA 712102 0x20 \U—| Store Restore
Created Rail 1:ZL8802-0 0x40 @ 0 ZL8802-0 0xd0 @ 1 : x: |ser ¥
Created Rail 2: ZL8802-10x42 @ 0 ZL8802-10x42 ¢ 1 ZLB802-20x44 @0 ZL8802-2 0x44 ¢ 1 [T
Store Restore
Created Rail 3: 15L68200-0 0x21 285020140 | User ~|
Created 3v3AUX 288020x42 | User w |  Store Restore
Successfully set user data —
718802044 | User ~ |  Store Restore

||!SL68200-0 0x60

The sequencing tab allows for power up and power down

sequencing of devices in the PowerMap. . .
. - 3 inters;l




owerNavigator GUI - Sequencing

x
File Edit View Option Help
Part Library 5 CLTETAET R ET TGl Sequencing x Monitor View x Fault Status
Part Library Sequencing (@) Soft Start Monitor el
v Generic Rail  Sequencin Ton Del Ton Rise Trackin Response [(oym: ] [ mz IS
! quencing _ ¥ & ¢ P ‘Rail 0 > [Rail 3 ™
Load = 4 Rail2 ( 5ms| | sms| [] 100% Vout Limited - ':I A .:‘l /
i - - — - o
Rail @ a Raill 5ms| | 5ms | D % Vout Limited Afs . . d, o J
- - — - ower Goo
» Digital, Integrated FET =& 5 ms] ‘ 10 ms] |:| ) i ) )
» Digital, POL Single Phase Vout | 18V| Vout| 1o0v|
» Digital, POL Dual Phase ‘ Pin Enable v] | PMBus & Pin Enahv]
» Digital, Multiphase . . ‘7
Immediate Off w |
Sequencing Tab in GUI mnedstef ) _
Margin | Nominal ~ |
» Digital, Power Monitor —
Output Voltage A| [Output Voltage
» Automotive
0.00V @| |0.00V @
144 216 0 125
Output Current A| [Output Current
0.00 A @ [0.00A ®
i -10.8 108 0 50
i
i Input Voltage &|  [input Voltage
i 0.00 V @ [0.00V ®
i
i & 16.8 ) 25
1
141 170 198 226 255 283 311
Time (ms) v
4 »
Message Viewer v oo aysiem Uevices
44-1.e0.00.81 => WRITE command=SEQUENCE Devi " Acti -
40-0.2.4.00.00.20.00 => WRITE command=DDC_GROUP evices emory ction
40-1.e2.4.00.00.20.00 => WRITE command=DDC_GROUP (
- . ZL2102 0x20 u Store Restore
40-0.e0.82.80 => WRITE command=SEQUENCE : - |E
40-1.e0.82.80 => WRITE command=SEQUENCE 718802 0x40 | User ] Store Restore
20.d3.00.00 =>WRITE command=DDC_CONFIG .
20.£9.€0.00 => WRITE command=MISC_CONFIG ZL8802 0xa2 Dser . Store Restore
20.e0.81.00 => WRITE command=SEQUENCE .
7188020x44 | User Store Restore -

ISource Id: Source_1
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PowerNavigator - 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

Sequencing x

Sequencing (@ Softstart () Soft Stop

Rail Seguencing Ton Delay Ton Rise Tracking Response
= @ Rail2 (

5ms| [ sms| [] 100% Vout Limited

= a Raill
= B
= g

5ms| [ 5ms| 100% Vout Limited

P[0

]
S5ms| | 5 ms| |
O

5ms| | 10 ms |

)

5ms delay programmed between rails
Checked for Event Based sequencing

21.7 25.3
Time (ms)

intersil




Event Based Sequence Example

I B A . CH433V
3 | TON DELAY sets the | | -
sequencmg delay |

‘CH2: 1.2V
CH1: 0.9V

lzzl\w oms H”’ ons /s Ho 7S5
+v34.7704ms 1M points

[ 2 Apr 2014]
110:57:30
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Time Based Sequence Example

Sequencing x

Sequencing (@ SoftStart () Soft Stop
Rail Sequencing Ton Delay Ton Rise Tracking Response SAG

= a8 O

= 0

L
O

50 ms

70 ms

30 ms

[
[
[
[

) (
)
) (
10ms| |

!

Sequence order is set by _'_F_on_DeIay

3.3-
2.9-
2.6-
2.2-
1.8-
1.5-

11- a

o /‘/

67 133 200 266 333 400 466 533 599 666 73.2 79.9
Time (ms)
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Time Based Sequence Example

________ TON DELAYsetsthe

sequencmg delay from the
C_ommon 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 5.3 - 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 - RailScope

Select up to
4 telemetry
parameters
per device

RailScope
controls

Enable/disable
logging

Adjust Plot size

Rail Scope x

D Vin D IntTemp
|:| lin |:| ExtTemp
Vout D Vmon
|:| lout |:| Tmen
D Pin D Vshunt
D Pout D Vaux

D AVshunt

Play Pause m
Update Rate:
Display Points:

[7] Logging To File

C:\Users\BHOWE

-~
PlotSize: 4 p
w

'VTm Plot
-

View up to 4 Rails at one time

Real time telemetry showing
device ramp-up!

Output Voltage (V)

Example Vout Plot

1.25 s/div

intersjl




RailScope: Initial Setup

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

Option  Help

File  Edit

Part Library Rail Scope x Monitor View 3 “
Part Library sL0T1 2 ) n‘ Monitor -n-_
» Gfan?eric {Double Click to Add) V4 . u N ‘Ra“ 9 'E E
» Digital, Integrated FET sor2 { Double Click on the “Slots o8 |
» Digital, POL Single Phase (Double Click to Add) R H .
- .= 1o add rails to RailScope Power Good PG
» Digital, POL Dual Phase SLOT 3 R —
» Digital, Multiphase {Doutle Click to Add) 1 Vout [ 5.0\.':\
» Digital, Module SLOT 4 57 \'PMBus Enable +
» Digital, Power Manitor L — ] (softoff =
fir ntTemn Soft Off v |
» Automotive [dvin  [JntTemp 457 m a1 . ) L
O'n [ BxtTemp ] In “Load Rail” window, select Margin [ Nominal |
/mMon b H QOutput Volta
vout ] Vmen + rail to add to each slot. OupitVolage 12
D out D Tmon ] 0.04V (O]
: Jshunt 7 . — e —
[ pin [ vshun = 35+ Please select a rail: 3 3
D Pout D Vaux = 1 —_—
D AVshunt E - Output Current A
s 5] o e =
= 7 0.00 A ®
Pla: Pause 3 g ‘ -
vorase @ 3 Rail 10 : ZL8802 TR
Update Rate: |25.0 ms © 254 - =
i (25.0ms | ] Rail 11 : ZL8802 —
Display Points: | 500 B . (am e ]
lj 2+ Rail & : ZLBB0O2 12.08V ®
[] Logging ToFile 1 Rail 9 : ZLBBOZ FTEE—TY
[ C:\Users\BHOWE | 157 PowersageTemp |
- 1 33.88C ®
PlotSize: 4 P 7 ©
| ———
-
1 a5 125

Please Choose Chart Style:

Internal Temperature

39.56C ®

i LI B T  eje—
& —— Splid ! ORANGE ~ -55 135
& — — — Dashed External Temperature

39.06C @

@------ Dotted Reset Color

Message Viewer x

48-1.1.41 => WRITE command=0PERATION
| cancel |

i

Click “Ok”

when done
—
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RailScope: Example View with 2 Telemetry Parameters

Chart Area automatically

fh B Wem Gpim  GHp splits into two graphs
Part Library x - Rail Scope Sequencing X “
Part Libra [ Monitor
) Vin Plot 'ﬁ' ﬁ?
» Generic o
B P Rail 9 'E
» Digital, Integrated FET o
4 U
» Digital, POL Single Phase | { OS
» Digital, POL Dual Phase 107 Power Good PG
» Digital, Multiphase s 1 Vout 50V
- h = ]
» Digital, Power Monitor g ]
» Automotive 5 5 .
Vin o [7] IntTemp ] Output Voltage £
Vin and VOUt  fumigp” [ FTem® 257 5.00 V ®
Vout [] Vmon | i
- o —
Telemetry [[] lout [7] Tmon G' 4 &
) o —T— T ———— T — T —T— T — ——T -
Parameters OFn O vshont 125 5/l " Gapt ot 7
: Pout Vaux :
selected : Lo OV | L13A o
D AVshunt
Vout Plot 'ﬁ' .48.08 ¥ a8
Play Pause m . )
1 Input Voltage 2
Update Rate: 5
A 12.02V ®
Display Points: = - ——— —
= ‘ 36 16.8
= —_—
D Logging To File % 359 P . . . . . . I . . . . - - Power Stage Temp
c | 388C . o
2 25 e —
- g ] -45 125
PlotSize: { P a 1 —_—
- 15 1 Internal Temperature
1 — e - == : 41.06C ®
05 | » e—
] L -55 135
0 et L e e L B B B e e e B e A — 77—
1.25 s/div External Temperature
-~ l141.06C @l [

49-0.1.81 => WRITE command=0PERATION :
Devices Memory Action

Z18802-00x48 @ 1
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RailScope: Example View with 4 Telemetry Parameters

Chart Area automatically
File  Edit Option  Help splits into four graphs

Part Library x - Rail Scope x Sequencing Monitor View x “

View

Part Library Monitor f o
» Digital, Integrated FET
U
» Digital, POL Single Phase OS
P Good PG
» Digital, POL Dual Phase ower Goo
» Digital, Multiphase s | Vout
» Digital, Module % 75j PMBus Enable  «
- h = ]
» Digital, Power Monitor g ]
» Automotive s 54 i
| - - ———— Output Voltage =l
i n ExtTemp - . o
Vin, Vout O 257 5.00 V y
’ y E @
out D Vmon |
i — .
lout and lout Tmon b 4 3
T T T T T H_——T—T—TT—Tf 7T T -
Temp [Orin  [J vshunt 1.25 s/div / 1.25 sffliv Gutput Current
D Pout D Vaux Y2 am A~
117 A >
Telemetry 0 Avehunt / ®
- p— -
Parameters Vout Plot I 4 £¥ | TmonPpiot el ——— -
Play Pause m 35— —_
selected ] ] e putVoltage @]
Update Rate: 1 - P Tt ey i i
304 . T 12.00V ®
Display Points: E [ - ———
4 2 5] 36 168
. . 2] 5
[[] Logging To File %35—: s ] Power Stage Temp
B 2 20 P v
CAUsers\BHOWE 3 i 32.94C ®
52 & 15 '
- & a -45 125
PlotSize: 4 p a wo
- 1 g 107 Internal Temperature
s ]
—+ [ 4
E 5 41.06C ®
0.5+ 1 i - ——
] | i -55 135
L o e s L B e s s s e B L o e L e sy e B B s
1.25 s/div 1.25 s/div External Temperature
~| 1139.56 C @l [~]
49-0.1.81 => WRITE command=0PERATION :
Devices Memory Action
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RailScope: Example Zoom-in

File Edit View Option

Help

x

[

art Library

>

>

»

>

-

v

-

v

Generic

Digital, Integrated FET
Digital, POL Single Phase
Digital, POL Dual Phase
Digital, Multiphase
Digital, Module

Digital, Power Monitor

Automotive

Rail 10

Vin D ntTemp
D n D ExtTemp
Vout [7] Vmon
lout Tmon

D Pin D Vshunt
D Pout D Vaux
D AVshunt
AEVE Pause  Stop

Update Rate:

Display Points:
[[] Logging To File

C:\Users\BHOWE

-
Plot Size: 4 p
-

Vin Plot lout Plot
125t 5—:
i 4.5
s i g—_z.sé
%FSt g 3—5
° B 3 25
> T ]
g g =
= 51.5:
ZSE 1_; T e e
i 0.5§ s g
L o B L L L L L L L i o B o s o L s s B
1.25 s/div 1.25 s/div
Vout Plot 'ﬁ‘ Tmon Plot 'ﬁ‘
557 40
2
45+ (=)
4] PES
s A 2
@ 357 . . g
E 3 \ £
S ] g 20
H ) . N
3 Click and drag to highlight
zoom area in chart.
1 Double click to return to
"""""'""""1'_2‘5'5',;;"”"‘"""'”' previousZoomIeveI. T

[«

Power Good PG

Vout _S.OV

Output Voltage @l
5.00V ®
R

Output Current ]
1.20A ®
P

lnputVolage 7]
12.02V ®
Fr s
Power Stage Temp
35.62C ®
- =
Internal Temperature
43.06 C ®
T

External Temperature

43.06 C &

v

49-0.1.81 => WRITE command=0PERATION

D Devices

Memory Action
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RailScope: Example X- & Y-axis Scale Options

x
File Edit View Dption Help

PartLibra “/ Monitor
2 Vin Plot lout Plot Lol H

hais P

» Generic

» Digital, Integrated FET 1257 5
- B Rail 11 B
» Digital, POL Single Phase il “ ”
» Digital, POL Dual Phase 10 When AUt(? Rapgmg
» Digital, Multiphase s z check box is clicked,
» Digital, Module $ 75 § PowerNavigator will auto-
igital, i s a .
: lgt::m:o::ermn - T ] 5 set y-axis scale
g g Auto Ranging TV
Vi ntTemp - B . . . ©
E 2o Click Toolbox icon to bring Output Valtege J
vout [ Vmen ] up y-axis limits box 5.00v ®
lout Tmon G_ | I - -_— el ———

Oen [ vshont T\ Unchecking “Auto
[P Do > Ranging” box allows user

—] - L[ rmen to set upper and lower
ay Pause d
o bounds
Update Rate: 5 2
Displ ints: . 4.5 o TOUV ]
isplay Points: \\ =) - ———
. . v | 36 168
— E X-axis scale is set by 2 —_——
[[] Logging To File q . ‘gzo: Power Stage Temp
1 update rate and display £ 3294C .
R point user settings 3 . —_—
PlotSize: 4 = T oo O e
- 1.5 ‘ g 107 Internal Temperature
B - - - - - - o (a mm ~
- i £ 41.06C ®
OSE ] i 55 135
L o o B I AL [ e e L L
1.25 s/div 1.25 s/div External Temperature
~| 1139.56 C @l [~]
49-0.1.81 => WRITE command=0PERATION D Devi M Acti |Z|
evices emory ction
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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 }

-
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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 # | 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 . Telemetry parameters for ¢ 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 WCCIO 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 0.37830625 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

e 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

e 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.

intersjl



Typical Flow - Pre-Programmed Devices

Finalize Config Files

v

Convert config files to Hex
format

v

Send Hex files to 3" Party
(if using) or Subcon

v

Program Controllers

v

Pre-programmed controllers shipped to CM

v

Assemble/Test Boards

v

Finished Boards

* Controllers are programmed prior to PCB
manufacture.

* Hex files are created using
PowerNavigator software (File->Export
Production Hex).

* Programming is done either with a 3™
party or using offline programmer at
subcon.

* Typical programming time: 4-7 seconds
per device.

* Individual part numbers are assigned to

each device after programming to make
sure boards are assembled correctly.
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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.

e 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

Edit yiew thion Help

LA VET B Rail Scope | Sequencing Monitor View x m

Power Map 100% () | Monitor
. VCOINT ornilE x “VCCIO ’E “\ICCAUX ’E B
e, oPS[ oy | oA o ' ] [ ' ]
_ g 5 PI'D]ECt Name Power Good PG Power Good PG
vout | 33v] Vout| 33V
[vecaux [ Pin Enable - [ Pin Enable |
» Digital, _ow Monitor o8| ov | oa [ Immediate Off ~ | [ Immediate Off ~ |
» Automotive 218802 2¢ Margin | Nominal | Margin | Nominal |
Output Voltage [A|  |Output Voltage A
\veco 0.00Vv @| |0.00V ®
Step 1: Tocreatea |-+ . .. . = vy L -
prOd UCt|On H EX fl |e, “HEE 4o i Qutput Current [A| |Output Current
H . 10.00 A @| ||0.00A ®
first save your project | . ° :
USSLY -108.04 108 -48.08 48
H o oa
Sl68200 1o Input Voltage Al [Input Voltage A
0.00v @| |0.00V ®
] . . [] Do not save perspective s il o
NOTE: Before saving a project, Voltage Marttor 7| [Vohage Monitor B
the HW enable pinon all Please disable devices befare save project. 0.00v ®| 000V ®
controllers must be held low. : i
‘ Save Cancel Internal Temperature Internal Temperature
0.00C @| 10.00C ®
NOTE: All Project files are stored in = prva e ™
the dlreCtOFy: {ExhernalTemperature l {ExhernalTemperature l .
C:\Users\USERNAME\Documents\ K 2
v Intersil\PowerNavigator\Projects s

Set connectable name success

Memory Action

D Devices D

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

View  Option Help

LIVEI UET. R Rail Scope | Sequencing Monitor View x m

Power Map 100% () | Monitor
o G veeio vecaux M
Open . ‘ ’El ‘ ’E

Perspective Setting 4] ' ]
. Power Good PG
Export Production Hex This utility converts configuration data saved in human-readable format into the proper hex format used for production programming. ) §
4 Vout | 3.3V|
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. ‘ Pin Enable v
» Digital, Power Njor » [hadr: —_——
. o8 O_V 0A n Project location: C:\Users\BHOWELL\Documents\Intersil\PowerNavigator\Projects\example ‘ Immediate Off v |
» Automotive —_—
218802 20 ®| ‘I Margin | Nominal v |

Ste p 2 : G O tO FI Ie = > Select Device Rail(s) Programming Address Output Hex Filename (.hex) m

(for programming house only)

. 0.00V ®
Export PrOd UCtlon HeX B ] o 7L2102-00x20 VCCINT [0 ] (221020 ] ¢
e :
ZL::az 40: g|g‘| 7L8802-0 Ox40 VECAUX [0x20 ] (2188020 | chim
: : 7L8802-1 0x42 vceao [ 0x20 :| [ 718802-1 :| Ww
e . 718802-2 0xa4 veao (020 | (2188022 | ' ®
-48.08 48
ov | ooa
ISL68200 1g¢ ® . ] ] Input Voltage k]
NOTE: All Production HEX files are stored in the 0.00V ®
. . . I ———
saved project folder, located in the directory: ) 8
C:\Users\USERNAME\Documents\Intersil\Powe Voltage Monitor ]
rNavigator\Projects 0.00v ®
- e— —
I Export l 36 144
Internal Temperature
0.00C @| 10.00C ®
CI ICk “ EXpO rt” -55 135 -55 135
{ExhemalTemperature ] {ExhernalTemperature l .
[ »
Set connectable name suecess D bevices vemory  Acion D

Source Id: Source_1
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Example Hex File Creation

This utility converts 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.

Project location: C:\Users\BHOWELL\Documents\Intersil\PowerNavigator\Projects\example

Programming Address

Device Rail(s) (for programming house only)

Output Hex Filename (.hex)

&

£L2102-00x20 VCCINT | 0x20 | ZL2102-0

<

7L8802-0 0x40 VCCAUX | 0x20 1 2L8802-0

Z1L8802-10x42 veao | 0x20 | 71L8802-1

&

Z1L8802-2 0x44 vCaio | 0x20 7L8802-2

T |

Devices from PowerMap HEX file name can

t ticall lated Programming address is be set by user
automatically poputate address used on High y

Speed programmer socket
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Example Configuration File

# ZLB8BOO-0 0x28 )

# connected: true . ) ) )

# DEVICE_ID ZLB800----01. 04 — Header information with device

# IC_DEVICE_ID Ox49a02400 FW version. cr ion ]
# IC_DEVICE_REV 0x01040000 type, ersion, 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

000340F4 9%
000440F1 0087
0005401550
000440F1 0087
00034011 2C
Qo0440F10087
Qo0s4046C00BES
Q0054048800562
000540E720DBEZ
Q0054 0ERQ00DGLS
000440080195
QO054038EDC2OS
0005403924 C4ES
Qo0s40D0C0ABOL
00044 0DCACSED
00004005054 OCCFBFOAEFCAOB9 7B Y
00054007 50482C5
Q00=4011 2C
000440F10087
Qo0=401.225
000440F10087

— Configuration file translated into
machine readable hex format.
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