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OVERVIEW

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

» For Digital Multiphase products (ISL691xx and ISL681xXx), 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
— 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)

RLENESAS PowerNavigator™

© 2018 Renesas Electronics Corporation. All rights reserved.
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PowerNavigator Launch Screen — Offline Mode

Connected Devices Offline Mode Project Load
RENES ‘ PowerNavigator™
Choose an option and click start:
O SCAN ATTACHED DEVICES @ BUILD AN OFFLINE SYSTEM O OPEN EXISTING PROJECT

Dongle connected Choose project:

Design Example - Module

Design your power system from scr:

Renesas parts. Once your system is designe

bring up the system by connecting to . .
"~ Click on “Build New System”
PMBus Address: ‘&‘ to |L| . f}::e:atte and then “Start”
Scan Again /

PowerNavigator v5.4.62

The PowerNavigator launch screen allows you to select online (hardware connected) or
offline modes of operation.
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PowerNavi

File Edit View Option Utlities Help

s [ rovesin

Monitor View » |
Monitor

Part Library Power Map wo% o
* Generic

» Digital, Integrated FET Source 1

* Digital, POL Single Phase —

* Digital, POL Dual Phase
» Digital, Multiphase

* Digital, Module

» Digital, Power Monitor

* Automotive

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

e
Message Viewer System Davices Nvm Tool

Power Navigator version 5.4.62

Set clock speed

Run update cervice on demand: false

Device bus status updated

Power Navigator update check not needed at this time

Device scan success

Device bus status updated

Successfully imported perspective data from file C:\Users\cyoung07\Documents\Intersil\PowerNavigator\Perspectives\lastSession.xm!
Created Source 1

data from file C:\Users\cyoung07\Documents\Intersif\ AF \lastSession.xml ' Dongle connected
]
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PowerNavigator — System Screen Offline Mode

File Edit View Option Utilities

Help

Part Library * Power Map Monitor View *
nmuan_m ‘ Power Map 100% | = Monitor e
i o e Expand device groups to |~
e see supported devices
Hover over part with mouse to
bring up part description and
important specs
e e
Imported ta from file C xnl ¥ Dongle
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PowerNavigator — System Screen Offline Mode

Edit View Option Utilities Help

File
res [ rovi

Part Library Power Map
* Generic

Source 1
» Digital, POL Single Phase a

¥ Digital, POL Dual Phase
718800
218801
218802

» Digithl, Multiphase

* Digitd, Module

» Digital Power Monitor
* Autonmfotive

Right click on part to add to
compare window.

Rail Scope | Sequencing

T, e (]
Device Type: Digital POL Dual Phase
Dual Channel/Dual Phase PMBus™ ChargeMode™ Control
DC/DC Digital Controller
Vout min = 0.54V
Vout max = 5.5V
Vin min = 4.5V
Vin max = 14V
fout max = >404
Key Features:
-Unique compensation-free design — always stable
-ChargeMode Cantrok:
/ -achieves fast transient response
~reduced output capacitance
-provides output stability without compensation
-Proprietary single wire DDC (Digital-DC) senal bus

Visit the ZLBB0O product information page

ZLBB02 specs:

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

Visit the ZLBB02 product information page

Maessage Viewer ~
Power Navigator version 5.4.62
Set clock speed
Run update service on demand: false
Device bus status updated
Power Navigator update check not needed at this time
Device scan success
Device bus status updated

Nvm Tool

System Devices

Successfully imported perspective data from file C:\Users\cyoung0T\Documents\Intersil\PowerNavigator\Perspectives\lastSession.xml

Created Source 1

fuilh 1 data from fils CAL

datasheet

Compare window shows device
description, key specs and link to

3

v [N

100% (@ Monitor £

W Nanala rannartad
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PowerNavigator — System Screen

File Edit View Option Utilities Help

- oo i \ 2. Drop onto any node
\ identified by a black square.

1. Grab any device or label and

drag and drop into the PowerMap

P — R o
Part Library Power Map 100% | Monitor Lo
* Generic
 Digital, Integrated FET Source 1
22101 a ,‘
22102 s
» Digital, POL Single Phase - -

i from file C:\Users\ o il g ¥ Dongle connected
© 2017 Renesas Electronics Corporation. All rights reserved.  [IXENEISY@OIN ==\ IR Page 9 BIG IDEAS FOR EVERY SPACE o z ENESANANAS



PowerNavigator — System Screen

File Edit View Option Utilities Help

s I v [T P - T

Part Library Power Map usul___lj Monitor Lo
: E:::,leegrared FET ﬁSourcgl - o [Reil0 Offline| . chn:iclraéém mEl
212101 - pe| oV oA "‘T, | off o
* Digital, POL Single Phase . ‘b mm 1" a ? | :’n:‘;rmd 3_;:"
seas 1 _ |
b Drop parts on this dpgy _ sew
| I node to cascade rails lir——
0.00V " @
Additional rails can be added fjr==———
Bl 0.0%
Layout assistant will automatically appear casn)
when adding parts to PowerMap

Message Viewer | System Devices

Devices Memory Action
2L21020x20 | User v Store Restore

# Dongle connected
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PowerNavigator — System Screen

Fle Edit View Option Utllities Help

et [ - |

X

e .

Part Library Power Map 125% | Monitor =
* Generic o : | mailo ¥ jRaitn ]
» Digital, integrated FET Ao Rako Offlinel o0 ; 1
» Digital, POL Single Phase Gra OV 0A % . | off o] ._ off
* Digital, POL Dual Phase ES 212102 1"‘ @ Power Good PG Power Good
* Digital, Multiphase Vout 33V Vout
Pin Enable v | | PinEnable
» Digital, Power Monitor [Rail 1 Offline) Immediate Off v [ Immediste Off v |
+ Automotive ®rsl oV o Margin | Nominal ¥ | Margin | Nominal
sz 29 g| | | Outpu Voliage Output Volage
0.00V * 0@ 0.00V
{m—n‘ﬂ“l\e‘i 181 an 281
= Input Vot Input Vi
. b o @ .
isies200 19 | @
n 15.88 445
C it Current
TE S oupsCurent B [outpt cor:
e 0.00A o @ 0.00A
m e W 2 a| | | r 8 56
5827M 29 | & \
0.00 A .
Individual Rail Block —
naividaual xal oC e
. 0.00V
P —
for each device ,
internal internal
0.00C o @& 0.00C
" €5 135 55
= 2 External Temperature
i oo
Devices Mamory Action =
(Duty Orcte Duty Cycte
22102020 | User v| Stre  Restore ‘ e %I I 5
288020x80 [ User v| Store  Restore lh" I IM
1SL68200 0x60 Stare Restorc 0.0 kHz 0.0
ISLB272M Ox21 iJs_e' v Store Restore
B 5
¥ Dongle connected

Multiple parts can be added to PowerMap, representing system level view.
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PowerMap RailBlock Overview

Example ZL 8802 RailBlock (2-PH operation):

Rail Name (customizable) Vout/lout Telemetry

| |

Online/Offline Status

Offline

PMBus Enable/ ;
Disable E{g” : 1
\ ' Addr:

PG oV 0A .
/ 718802 2o @l
®

- 4

, k\
Number of
Controller Type phases

PGOOQOD Status
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PowerMap RailBlock Overview

Drag and drop interface for

Example ZL8802 RailBlock (2-CH operation): configuration of a rail from
2-phase to dual output.

Rail 1 Offline

; Addr:
¢ PG Y 0A i

718802 20 @®

@\H

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

Rail 4 Offline

PG Addr:
o oV 0A |
218802 1 ® | ‘
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PowerMap RailBlock Overview

Example ISL68200 RailBlock:

[Rail 2 Offline

Addr:

oV OA

&
| I1SL68200 1@

® g

» 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

Flle Edit View Option Utilities Help

) Load

e
»esl OV 0A lwi bI k
28802 1@ @l | | OC
Rail 2 Offline]
s
& | ov oA P
siesa00 19 | ©
[Rail 3 Offfine]
i
Mes| OV 0A £
SEM 20 gl ‘ l

125% ]| | Monitor
| |railz L
Device Address. 60
- o
Vout 10v)

PMBus & Pin Enable v
Output Voltage

0.00V "o ®
nput Voltage
0.00V "B
o
Output Current
0.00A ®
50
External Temperature
-0.39C .
55 120
e
500 kHl‘

Device Address Connected Send All

n202 (020 Offline Send All
28802 (040 | Offiine Send Al
1SL6B200  [0x60 Offfine Send All
ISL8272M 0x21 Offline Send All
ist68200-0 0x60

Read All

Read All
Read All
Read All
Read All

Associated Rails

Rail0
Rail 4, Rail 1
Rail 2
Rail 3

< 3
= |

# Dongle

—

&

connected

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

Hit “+” button to add
additional inputs

Additional
inputs are now
added to load
box

1

Double Click Load to bring
up Load Inspector dialog

box

Load 2

>

O

EPGA

P VCCINT
» VCCAUX
P VCCIo

O

A
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File  Edit View Option Utilities Help

S
Part Library Power Map
¥ Generic

Rail

* Digital, Integrated FET
* Digital, POL Single Phase
* Digital, POL Dual Phase
ZLB&0O
ZLBED1
ZLBBO2
ZLS4010
» Digital, Multiphase
* Digital, Module
* Digital, Power Monitor

* Automotive

After configuring system, all sources, rails and loads can be wired together.

PowerNavigator 5.4 — System Screen

Multi-input
Load Box

[ Pin Enable
{Immediatz Off |

Margin | Nominal v |
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PowerNavigator 5.4 — System Screen

File

Edit Wview Option Utilities Help

ey [ o re—r—
Part Library Power Map 100 % |—.:_ Monitor
¥ Generic - |Rail 0 1E| -
[
o Rail 0 Offline e i i
Source 1 | — = Device Address 20
Rail Oeal OV e ; w . off (U]
2102 1 a—
* Digital, Integrated FET . X - Power Good PG
* Digital, POL Single Phaze Vout 33v
¥ Digital, POL Dual Phase et — (ontmbe . o)
ZLBBDO | Immediate Off w |
L8801 O ) ; Margin | Nominal w |
718802 uass02 29 |@
wigosih Source —
. : 0.00V o @
* Digital, Multiphase : tO Rall Rall 2 offine (
H e i
* Digital, Module L. d (0] ov 0A = S|l 28 i.?s_
*» Digital, Power Monitor WI rl n g 15168200 1y ® input Voltage
* Automotive D 00 V ool
Rail 3 [ [ " Offline JIAUX 7
: T n 1588
sl v 0A a L
B2 19 ® _ Output Current 12
0.00A " @
<28 28
internal Temperature
0.00C °* @
5 135
XA L - ok
Message Viewer x50 R L0 1< »
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PowerNavigator 5.4 — System Screen

Edit View Option Utilities Help

File
Part Library * _ Mmpki Monitor View *
Part Library Power Map 100 % '_._ Monitor ol
¥ Generic [Rail 0 IE' ~
If |
ﬁ e B Device Addres o0
Rail O e a.'::oa 1“ = B o o
* Digital, Integrated FET az P°W‘!'_G°°d PG
* Digital, POL Single Phase Vout 33V
* Digital, POL Dual Phase : Pin Enable hd
Rail 1 Offiine y
ZLBEO0 b T | Immediate Off ~
218801 L A 8l | | _ [Mergin[Nominal ]
ZLB302 Az 29 @ Show L B &=
yout Assistant Hitage @l
7154010 Select All Wi v -
- ct ire: L i
* Digital, Multiphase 2 Rail 2 .Of'ﬂlnel. N == ——
> oigal, Modie o > | > = | AdoWieAlPowerlves =
» Digital, Power Monitor 1sL68200 1¢ | e l Delete All Wires fage
* Automative Delete Selected Wires v s @
Rail 3 ' i "~ Offiing IVIAUX | e —
b - 1588
GMea| OV 04 ; Inspect Selected Load/Rail -:[d
ISLBZT7M srrent
19 Inspect Selected Load/Rail in Window &7_‘
L]
View All Fault Status b e—
%
View All Monitors S
w I mperature
0.00C o @
- e —
&5 EL)
¥ &N bt
Message Viewer = B0 1 RS £ 2
02-0 0x20 ¥ Dongle connected

Right-click on PowerMap to bring up contextual menu.
Select “Auto Wire All Power Lines” to auto wire PowerMap.
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PowerNavigator 5.4 — System Screen

File  Edit View Option Utilities Help

ey [ rerie
Part Library Power Map
¥ Generic

Rail

* Digital, Integrated FET
* Digital, POL Single Phase
¥ Digital, POL Dual Phase [ Pin Enable

T {immediste OFf v )

ZLBED1 | = Margin | Mominal
ZLBBO2 Lo

ZLS4010
» Digital, Multiphase
* Digital, Module
* Digital, Power Monitor

* Automotive

Fully wired PowerMap with multi-input loads.
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PowerNavigator 5.4 — System Screen

File Edit View Option Utllities Help

— =
Part Library Power Map
* Generic

Load
Rail

» Digital, Integrated FET W Power Good PG

» Digital, POL Single Phase Vout | 33V

* Digital, POL Dual Phase [ Pin Enable
ZLBBOO

| Immediate Off ¥ |

Margin = Nominal v |

2154010,

Output Voltage
» Digital, Muhip?s!!~

0.00V . @
» Digital, Module

P —

S || 282 a7
v £ ~ -
» Digital, Power Monitor L

input Voltage F]
* Automotive

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 ZL 8802 RailBlock (4-PH operation):

Offline

Rail 4
' Addr:

o PG oV OA "

718802 4¢

46

® e
® O

<4 Dots represent
~— number of
phases

P11t

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.
* In this case, we have a 4-phase design, with two ZL8802 controllers — one at PMBus address 0x44 and another at
0x46.
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PowerNavigator 5.4 — System Screen

File Edit View Option Utilities Help
S
Part Library Power Map 100 % |—.:

¥ Generic

[Rail 0 Offline FPGA ]
Load — ; P
. &rs| o oA 18 VCTINT
Rail ® P VECALX
212100 1g
¥ Digital, Integrated FET ' VECio
* Digital, POL Single Phaze
* Digital, POL Dual Phase
218800 | = e
718801 L) MU
nss2 20 |g
Z154010
* Digital, Multiphase : Rail 2 Offline
" : B = Z1.8802 4PH
* Digital, Module ™ ro l:N 04 s ; —]
» Digital, Power Monitor nssn2 a4y [ { |
; ¢ Current Share
* Automotive
[Rail 3 offiine| 3v3AUX |
jase S
ISLEB200 1¢ @

Message Viewer = j System Devices
-10x42p 0 7ZLBB02-10x42¢p 1

Moenitor
(ReO
Device Address [1Fu]
B o 10
Power Good PG
Vout EEL
[PinEnable |
| Immediate OFf _ |
Margin  Nominal v |
Output Voltage
0.00V *®
hi.ﬂl i7s
Input Voltage
0.00Vv *®
L 171 15.88
Output Current [l
0.00 A s @
28 28
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— B View configuration options

Monitoring View e

. o o Device rail name
Power Good PG
Vout 08V
Ad t t t t Pin Enable L
justment on outpu Soft OFF . .
voltage g [Nomina ) PGOOQOD indicator
| Output Voltage 3
0.80V p @ |
/ Los 036 |
Monitoring readouts | Crnent -
; -0.86 A
for Vout, lout, lin : '
|L 1205 288 |
'.Ilnput Current E
-0.36 A . Temperature monitors
[ for both internal
[ Fower Stage Temp

31.75C ~ (controller junction)
- =) / and external (power
rr—— stage FETSs)

Duty cycle and 30.06¢C .

switching frequency — —
6.59 %_

533.0 kHz
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Readouts

e

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

settings.

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

Output Voltage = — |
0.80V (]
54 096

Vout Margins & Limits

Operation and fault lights

Vout Max

[ | Set to Defaults

Digital readout of
output voltage

Vout OV Fault Limit
Vout Margin High

0.884 V
0B84V

0.76 'V

10.5 %|
5.0%
-2.0%|
-10.0 %

-10.5 %
Margin/Limits Track Vout

Vout Margin Low
Power Good Threshold
Vout UV Fault Limit

072V

0716V

Display Limit High 096V 20.0%
Display Limit Low 064V -20.0 36|
Display Limits Track Vout

Vout Command 08wV
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Connecting to Hardware

RLENESAS PowerNavigator™

© 2018 Renesas Electronics Corporation. 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

AN NANE

USB to PMBus Adapter

7% NABLE [
| | E 1 L
" i e " vouti sss0 -
2 — BABL 2o
- T f— ] I
i f§=
3 e o [ ES
D # o

L intersil

SIMPLY SMARTER

Connect 12Vin here
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PowerNavigator Launch Screen

Connected Devices Offline Mode

Project Load

RENESAS‘

@ SCAN ATTACHED DEVICES

Dongle connected

718802 @ 0x46

PMBus Address: |10 | to [7F |

{

Choose an option and click start:

(") BUILD AN OFFLINE SYSTEM

Pow‘Navigator“"I

(_) OPEN EXISTING PROJECT

Choose project:

Design Example - Module

ISL69137 61P EV1Z V2.2

Is displayed

Discovered hardware

new project by using one of

| l

Start Cancel

two options.

PowerNavigator v5.4.62

All discovered hardware is displayed in the “Scan Attached Devices” window.

The PMBus scan range can be adjust — default range is 0x10 to Ox7F.
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PowerNavigator 5.4 — Connect to HW

Edit View Option Utllities Help

File
e [ o

Menitor View * Fault Status

Part Library Power Map 125% | Monitor Lo

* Generic — 2 |Rail & E' =
» Digital, Integrated FET Ao [ﬁ“" 0 : Device Address Ouis

*» Digital, POL Single Phase (b PG 0.8V 0.4A M:= g On o

» Digital, POL Dual Phase 718802 20 g| | | Power Good PG

» Digital, Multiphase Vout | 08V

* Digital, Module | Pin Enable v |

* Digital, Power Monitor

* Automotive

[immediate OFf v |

Margin | Nominal v
Output Voltage @
0.80V ° @
— e —
R 064 096
: PowerMap Is opuvotage |
1 12.03V " 0@
automatically populated E———
. =1 36 168
with attached hardware owpucuren )
0.40 A ]
-12015 88
inputCurrent @
-0.36 A e @
e — e —
<10 10
Power StageTemp
‘ v|1([32.62 C 0@
{< >
45 125
Message Viewer » WS LT sl Teamarstna
Created Source 1 | I3106c @
Crea;ed Rail 6: 2L8802-0 0x46 0 ZLBBO2-0 0x46 i 1 _31,_._‘06 ¢ = _"'
» 46 => WRITE factor=5A PMBus Address, value=0x46 | | 55 135
» IOUT_CAL_OFFSET: OxC580 [ v
718802-00x46 @ 0  7L8802-0 Oxd6p 1 ¥ Dongle connected

BIG IDEAS FOR EVERY SPACE
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PowerNavigator 5.4 — Connect to HW

Edit View Option Utllities Help

File
resie
Part Library Power Map
¥ Generic

toad 1 T
‘Source 1 Ty 7
Rail Gps 08V | 04A |a o . o e
» Digital, Integrated FET : 78802 20 8| | ’ Power Good PG
» Digital, POL Single Phase - Vout 08V
* Digital, POL Dual Phase Pin Enable v

* Digital, Multiphase

Immediate Off
» Digital, Module

Margin | Nominal Y

* Digital, Power Monitor tput Voltage

* Automotive P =
| 080V e i@
e —

System load can be [
added to PowerMap. L5V vl
RailBlocks can be wired ‘
to input source and load. (038A -8

<1 . - - -
sae

Systam Devicas
* 45 => WRITE factor=5A PMBus Address, value=0x46 | By ® o @
» IOUT_CAL_OFFSET: OxC580 31.56 C b

" Eeeelee— W
Device bus status updated |

Created Load 1

7L8802-0 0x46p 0 ZLBS0Z-0 Ond6 g 1 ¥ Dongle connected
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PowerNavigator 5.4 — Project Save

Edit View Option Utilities Help

=m0 e—
o St Power Map 125% () | Monitor fe
. “| [raile [» T
Source Rail 6 Load 1 Device Address “oads
Export Production Hex > » pe B,BV. 0.4A = o - On (0]
Preferences " x r Good PG
Perspective Setting i 0.8V
Exit n Enable v
e Project Name mediate Off v
* Digital] Module rgin | Nominal v
*_Digital] Power Monitor new SV E
To save a project, D —
. example 54 096
go to File -> Save - &
2.03V °°@®|
] 168 .
Saving a project will o ya——
X ° @
save any device "
. . . = =
configuration files, r———
PowerM ap Setu p’ |:| Do not save perspective ! )
and PowerNavigator T E———
. . Please disable devices before save project. 5 =
perspective settings. :
T ureer Temperature
> 46 => WRITE factor=SA PMBus Address, value=0x46 Save faneel 3 5?2_@_“ ®
» I0UT_CAL_OFFSET: OxC580 ¥ )
Device bus status updated 5 138 |
Created Load 1 - ! lw
[718802-00x46 0 0 218802-00x46 0 1 ' Dongle connected
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PowerNavigator — Rall Inspector

RLENESAS PowerNavigator™

© 2018 Renesas Electronics Corporation. All rights reserved.
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PowerNavigator 5.4 — 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
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PowerNavigator 5.4 — Rail inspector

Edit View Option Utilities Help

File
ey [ =

1 )Double Click RailBlock to bring up

Load Inspector window

Part Library Power Map
¥ Generic TN
[ = " Rail 1 Load 1
Rail O -

» Digital, integrated FET
* Digital, POL Single Phase
* Digital, POL Dual Phase ailZ
* Digital, Multiphase b
» Digital, Module O s
* Digital, Power Monitor
* Automotive

Rail 0

b ®

Overview

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

» Telemetry
Monitor
Fault
Phase Scope

» Command Tools

EN Mode [ PMBus & Pin Enable v]

PMBus Enable B

Rail Information

Rail Name: [Railo ]

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

Devices Address Config File Page
ISL68200 Ox60 Load Save Output Voltage: 1.0V
Load Current: 0.0 A
Configuration Settin,
Rail Status U gs

Vout Status: |1 Enabled

PMBus Status: [l Online

Programming Pin 1: Ox80
Programming Pin 2: Oxa0
Programming Pin 3: 0x08

Programming Pin 4: 0x00

Power Good \S]

New
Message Viewer System Davices =
0x60
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Example Rail Inspector — ISL68200

Enable/Disable Output
from within Rail Inspector

Load/Save Configuration Files

Qverview

» Configuration

EN Mode | PMBus & Pin Erfable

v

PMBus Enable |§ Power Good |i|

Component Selection
Efficiency

Current Sense

Design Verification

Design Requirements Rail Information

Rail Name: | Rail 0

Devices Address Config File

Pinstrap Configuration ISL68200 OxB0 Load

Save

Page

Voltage & Current DeVice
Input Voltage: 12.12 v < Parameters/

Frequency Switch: 400 kHz Telem etry

Output Voltage: 1.0V

Load Current: 0.0 A

Schematic

Monitor
Fault

Phase Scope

» Command Tools

v Telemetry Rail Status

Vout Status: |i| Enabled
PMBus Status: [Jlj Online

Configuration Settings
Programming Pin 1: 0x80
Programming Pin 2: Oxa0

Programming Pin 3: Ox08

Programming Pin 4: 0x00

i

New
Rail Status
Device Option Summary
Rail Inspector Navigation
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Example Rail Inspector — ISL68200

Overview

v Configuration

|lDesign Reguitements,
Component Selection
Efficiency
Current Sense
Pinstrap Configuration
Design Verification
Schematic

v Telemetry
Monitor
Fault
Phase Scope

v Command Tools

New

EN Mode | PMBus & Pin Enable v} PMBus Enable |:

Input Voltage
Max Input Voltage
Typ Input Voltage |

Min Input Voltage

132v | 10.0%)
12.0 \.r]
10.8V [ -10.0 % ]

Track by Percent

Output Voltage
Output Voltage |
Vout Tolerance |

Vout Ripple

1.0 \.r]

5.0 %]
10.0 mv [ 1.0 %]
Track by Percent

Load
Max Load Current |
Max Load Step

Ower Current Trip Point

30.0 A]
15.0 A [ 50.0 % ]
37.5A | 125.0% |

Track by Percent

Power Good |S|

Design Requirements — Enter Vin, Vout and lout requirements
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Example Rail Inspector — ISL68200

Overview EN Mode | PMBus & Pin Enable - PMBus Enable |: power Good [
+ Configuration ‘ ‘ o
Design Requirements Click on components in the schematic to configure them.
Component Selection UFET
Efficienc FSW |
v | 400 kHz ¥ Manufacterer Part No
Current Sense —
Pinstrap Configuration Vi =120V Quantity |71|
Design Verification Rds(on) = 5.0 mQ Rds{on) at 5V | 5.0mQ |
i |< }— Quantity= 1 — —_—
Schematic { Qg | 10.0 nC |
v Telemetry . )
a1 Coss | 0.5nF|
Monitor L= 0.22pH ;
Fault DCR = 0.29 mQ VOUT=1.0V Ton_Switch | 5.0 ns |
Phase Scope Toff_Switch ( 5.0 ns
p Qty=4 Aty =2 - |‘ |
+ Command Toals C= 2200uF CW } 47.0 uF
New T~ EsR=d0mn A~ o 0K
ESL= 1.0 nH ESR = 4.0 mQ
k ' ESL= 0.6 nH
Rds(on) = 1.2 mQ
02 L Quantity= 1
Current DCR Match
Inductor Peak-Peak Ripple 10.417 A RDCR 9.53 k0
Peak Current at Full Load 35.208 A CDCR | 10pF + |

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

Overview ( i W
: EN Mode | PMBus & Pin Enable +~  PMBus Enable |: power Good |[JiJ

v Configuration

Design Requirements Efficiency Plot
Component Selection

[
Current Sense 95
Pinstrap Configuration a0
Design Verification

. & 85
Schematic £
oy
v Telemetry S a0
Monitor ;,:E
WS
Fault
Phase Scope 70
v Command Tools
65
New
60

00 25 S50 75 100 125 150 17.5 200 225 250 275 300 325
Load Current (A)

Settings & Readings

vin | 120v| Peak Efficiency 92.5%
Vout \ 1.195 V‘| Full Load Efficiency 90.7 %
Switching Frequency \ 400 kHz + Est. Max Input Current 3.3A

Efficiency — Real time plot of efficiency with selected components and switching frequency.
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Example Rail Inspector — ISL68200

Overview ( i W
: EN Mode | PMBus & Pin Enable +~  PMBus Enable |: power Good |[JiJ

v Configuration

Design Requirements

Over Current Current Sense Diagram
Component Selection . T
Desired Over Current Trip Point | 37.5A e Wi
Efficiency — —
Vout
R ~ 3
. . Current Sense Calculatons —Q—I Ic‘-“"
Pinstrap Configuration [,
N N . ISL68200
Design Verification Current sense gain resistor (Risen) 107.0Q INTERNAL EIREUIT W pecsne se weLose :
Schematic lout gain resistor (Riout) 14.7 kQ l lour QFRIONAL
T ——
v Telemetry RiSEN I
Monitor Calculate OC Trip Points SENSE ———-
Fault Average Over Current Trip Point 37.5A J’
Phase Scope — !
P Peak Over Current Trip Point 48.75 A sen -1 2ER |
v Command Tools ISEN
New
4 »

Current Sense — Automatic calculation of current sense resistor settings based on desired OC trip point.
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Overview

v Configuration
Design Requirements
Component Selection
Efficiency
Current Sense

|l Pinstizp Configuration
Design Verification
Schematic

v Telemetry
Monitor
Fault
Phase Scope

v Command Tools

New

Example Rail Inspector — ISL68200

EN Mode | PMBus & Pin Enable

- PMBus Enable |:

PROG1 Pin

Output Voltage | 1.195 \.r'|¢

Register Value Ox5E
Rup 45.3 kQ
Rdown 150 kQ

Reset Send

PROG2 Pin

pisable PVt (R
TCOMP | +15°C +
PMBus Address | 0x60 +

Register Value OxADQ
Rup OPEN
Rdown 105 kQ

Reset Send

PROG3 Pin

ocp/OTP \@
T
avGan 2 ~| @
25 kHz Clamp .:|

Register Value 0x08
Rup 29.4 kQ
Rdown 15 kQ

Reset Send

PROG4 Pin

$S du/dt [ 1.25 mV/us
RARR | 200 kO«
AV Multiplier n 2 9

Register Value 0x00
Rup OPEN
Rdown 10 kQ

Reset Send

*Settings other than those selected by PROGx

To finalize changes, resistor values on hardware

Power Good |S|

-

Pinstrap Configuration — Select pinstrap resistors to setup device default settings.

BIG IDEAS FOR EVERY SPACE
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Example Rail Inspector — ISL68200

Overview ENMode | PMBus &PinEnable | PMBus Enable ([lJ  Powersood [l
+ Configuration : ‘ o
Design Requirements Bandwidth: 257040Hz  PhaseMargin: 149 *
Component Selection
. Bode Plot Gain: ® Phase: © ﬁ'
Efficiency
Current Sense 70 180
Pinstrap Configuration o | T 150 -
I - . - P |
T a o 3 ! 90 il
Schematic S 3 i 60 3
) 1 ) ' i =
w Telemetry 3 20 | ! 30 ©
Monit, :.10 ] E < e
onitor T 0 | : .30 g
Fault E 10 _-60 E
Phase Scope 20 ] 1 -
30 | . -120 @
+ Command Tools 40 Vet 150
New -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 -~
& 1000
il
+ L1.00E-1|
o
o
U 1.00E-2)
@
I .
& LOOE-3 e N
5 e
2
£ 1.00E-4|
2 10065
2
=
S 1.00E-g) 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.

© 2017 Renesas Electronics Corporation. All rights reserved. RSNSOI =D = /] Page 42 BIG IDEAS FOR EVERY SPACE . z ENESANS



Example Rail Inspector — ISL68200

Overview

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

» Telemetry
Monitor
Fault
Phase Scope

~ Command Tools

New

EN Mode | PMBus & Pin Enable

Options
Export
Schematic
7!‘% | PROGL |E| Boot Voltage: 11954 |
way 'J_ ’J_ [PRoc2 | B[ PR Dsatied TCOMP:11STC adalag) |
ﬂ_: ""I 77053 | [[ocrom: nety_row- s svaz ]

uaRLE

[PRoG | [ izmmis AR 200k3 AV Mugierd |

15168200

mutipie nultiple
1 20w L a70uF
aty-4 aty:2
=

12w

- ] PMBus Enable |: Power Good |§|

-

Schematic Generation — Final schematic, with customized components, generated automatically.
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Example Rail Inspector — ISL68200

Overview

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

» Telemetry
Monitor
Fault
Phase Scope

~ Command Tools

New

PH1 (0%60)

Display Rail or Phases:

@ All

O Rail

O Phases

[[] Vin  [7] Pout

Vout D IntTemp
lout

Play Pause m

Update Rate: \:50.0 ms |

Display Points: | 500 w

[[] Logging ToFile

| C:\Users\BHOWE |

F S
Plot Size: 4 |}

-

EN Mode | PMBus & Pin Enable v} PMBus Enable |: Power Good |S]
[a]

Vout Plot

1257

075

Qutput Voltage (V)
(=
o

o
e
W

(=)

e

T T
2.5 s/div

lout Plot

Output Current (A)
~
in

0

2.5 s/div

[«

Phase Scope — Real time plotting of all telemetry parameters.
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Example Rail Inspector — ISL68200

Overview EN Mode | PMBus & Pin Enable v PMBus Enable - on  Offline .
* Configuration )
A - Command Sets  Targets SendAll  Read Al ISL68200-0 0x60 $F
Component Selection =
- Cmd |VOUT_COMMAND Search Send Read
Efficiency -
Hex w | D099 X [L195V
Current Sense

Pinstrap Configuration

Design Verification Coned (RE JouT

VOUT_COMMAND
E
|T
Search Read

Schematic
¥ Telemetry

Command Line to select
PMBus command

Manitor

Fault

to target device

Phasa Scope
* Command Tools

New

Select Command Tool in
Rail Inspector

Send/Read commands 1

Add/Remove
command lines in
command tool
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Example Rail Inspector — ISL68200

Overview
* Configuration

Design Requirements Command Sets  Targets

Component Selection
Cmd | VOUT_COMMAND

Efficien
o Hex w | D099
Current Sense
Pinstrap Cnnﬁguratlon
Cmd READ_IOUT

Design Verification
" Hex w | ES00
Schematic
¥ Telemetry
Manitor
Fault
Phase Scope

* Command Tools

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

the device supports

EN Mode | PMBus & Pin Enable - PMBus Enable - on Offline .

Send All Read All

roUT_COMMAND

Command Sear... |5L68200 0x60

O Command Code

Command Description

@ Command Name
O Command Group

O Recent Use

dah

aeh

8ch

T AV_GAIN d1h: TEMP_COMP
03h:
doh:
d3h:
33h:
adh:
: IC_DEVICE_REVISION
02h:
01h:
98h:

CLEAR_FAULTS d2h: ULTRASONIC_PFM
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
dch:
ddh:
deh:
dfh:
8dh:
88h:
8bh:
d6h:
dsh:
78h:

READ_PROG1
READ_PROG2
READ_PROG3
READ_PROG4
READ_TEMP
READ_VIN
READ_VOUT
SET_RR
SS_DVID_RATE
STATUS_BYTE

15L68200-0 0x60 ¥

_ENABLE

Cancel
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Sequencing

RLENESAS PowerNavigator™

© 2018 Renesas Electronics Corporation. All rights reserved.

© 2017 Renesas Electronics Corporation. All rights reserved.  [RENEY RO O =N 111\R Page 47 BIG IDEAS FOR EVERY SPACE - 2 ENESANS



PowerNavigator — Sequencing

» All Renesas 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 Renesas's
proprietary DDC bus.

= Controllers and/or modules will automatically communicate via DDC bus, synchronizing sequencing
events.
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PowerNavigator — System Screen

Fil Edit View Option  Utilities

le
|le.ilmrv>< - Power Map *

Sequencing Tab

Sequencing  R. Scope

1w00% B

Part Library Power Map

» Generi
Snere |VCCINT Offline| FPGA

* Digital, Integrated FET Source 1 i

» Digital, POL Single Ph (0) - : Y
igital, ingle Phase &
g g s 1 nnm 1g ® VCCAUX

» Digital, POL Dual Phase vecio

* Digital, Multiphase
* Digital, Module

* Digital, Power Monitor | eeaun =L
» Automotive tpsl o OA a
nssm 29 |g
veeio Offline
=] o on [l BE
5 pT
g o |38 |
718802 4g ®le
avaAux 1 "~ Offline| BVAAUX
b Aggr
o | ov [ “
isies200 19 | @

pmmum.mmwdmmnnmmmmp

Successtully set user data | |'<

Meonitor View *

Monitor
veeINT __#
Device Address =20
. o o
Power Good PG
vout | 33v
PMBus Enable -

Immediate Off v

Fault Status

&

VOCAUIN -
Device Address
-_
Power Good
Vout
PMBus Enable
immediate Off

Margin | Nominal w | Margin | Nominal
| output voltage &l |output voltage
0.00V »-®@| |0.00V
264 196 264
| Output Current B | [output Curent
0.00A + ®| [0.00A
H ;Lﬂl 10 !_J 48 08
Input Current
0.00A
10
Voltage Manitor
0.00V
- ——
i 386
intemal Temp Internal Temp
0.00C | |000cC
65 135 | 55
Fm cycse ] [ww oyoe
0.0 %
Fow | [rew
{ 0.0 kHz (
5]
'P Do!llﬁeculu\ected

The sequencing tab allows for power up and power down sequencing of devices in the PowerMap.
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PowerNavigator GUIl — Sequencing

File Edit
Part Library Power Map JETTULLC 0TSl
Part Library | Sequencing PG Threshold ® PG Delay ® Ramp Down ®
* Generic Rail DDC Rail ID Ton Delay Ton Rise PG Delay Toff Delay Toff Fall Broadcast Group Fault Group 1
» Digital, Integrated FET ® a8 VCCIo 2 | | Sms| | Sms| | 0.2ms| | 5ms 5ms D 0 [}
» Digital, POL Single Phase ® a8 1] 5 ms| _ 5 ms 0.2 ms 5 ms 5 ms 0 “
» Digital, POL Dual Phase ®a 0 : | 5ms [ 10ms 1ms 5ms. 10 ms p
* Digital, Multiphase N
* Digital, Module
* Digital, Power Monitor
* Automotive N
Ll
g g
Ml
i
i
; ; 1
17.5 21.0
Soft Start Time {ms) 1 E
Message Viewer = BT EU R E 51
ease bulld up 3 power system by drag-n-drop from Part Libary to Power Map 1} Dongle connected
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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 PG Threshold = PG Delay ® Ramp Down ® o
[ ~ Rail DDC Rail ID Ton Delay  Ton Rise PG Delay  Toff Delay Toff Fall Broadcast Grnup_ Fault G}m -
@ @ Rail2 2 Jevent o5 [ Sme/[  Sms/| 02ms/[  Sme/[  Sms 0 0
L] 1 JEvent M K 5 ms/ 5ms! 0.2 ms/ 5ms/ 5 ms/ 0 0
®a 0 J Event -l & S5ms| | Bms) 0.2 ms| Sms| 10 ms| 0
@ g Raild 5 | Event vl * 5ms 10 ms 0.2 ms Sms 5ms 0 o
5ms delay programmed between rails
Event Based sequencing selected
33 | » "
30 - f
I
26 - :
]
23 I
1
s 20 - .
P - 1 -
N 3 1
I
I
13 - | !
1.0 - /1 1 Y
7 ! A
0.7 - 1 s : i a
1 V' d ! 1
03 - | / | I
I S/ 1
! o I \
00 45 9.0 135 18.0 235 270 315 360 205 250 295 E IR = .
st Fisled 25700 25 50, 75 10042518.017.520.020525.0
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Event Based Sequence Example

 CH4:33V

TON DELAY sets
~ the sequencmg
~delay between rails

CH2: 1.2V
‘CH1: 0.9V

(@ 500mv & 500my B |‘10 Oms Hm orum H [ 1 s 530m\a"'"
W+v34.7704ms 1M points

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

[ Sequencing PG Threshold ® PGDelay ® Ramp Down @ e
I Rail DDC Rail ID Sequencing TonDelay TonRise  PGDelay ToffDelay  ToffFall  BroadcastGroup Fault Group .
=4 O Mme ~|* [ SOms|[ Sms[ O2ms [ Sm | 10ms 0
@ 8 1 | Time v| 3 30 ms/ 5ms| 0.2 ms/ 5ms| 5 ms/ 0 0
@ @ Rail2 2 | Time v | 3 10 ms| Sms| 0.2 ms| S5ms| 5 ms| 0 0
@ g Raild 5 | Time v | 5 70 ms 10 ms 0.2 ms Sms 5ms 0 o

1

Sequence ord'er IS set by Ton_Delay

3.0 A

26 -

23 -

20 4

17

Vout [V}
-

13

10 -

0.7 4

03 -

0.0 8.0 16.0 24.0 320 40.0 48.0 56.0 64.0 72.0 80.0 88.0 -15 0.0 1.5 3.0 45 6.0 7.5 9.0 10.512.013.515.0
Soft Start Time (ms) Soft Stop Time (ms)
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Time Based Sequence Example

TON DELAY sets th
sequencmg delay from
~common enable S|gnal

[0 500my By s00my &

. CHA33V

CH2: 1.2V
CH1: 0.9V

.I‘10 Oms — EH.H] UMSKS; H o J' .35.0n.1\«"-"‘

W+v34.7704ms 1M points

2 Apr 2014
111:26:03 )
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Railscope

RLENESAS PowerNavigator™

© 2018 Renesas Electronics Corporation. All rights reserved.
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PowerNavigator 5.4 — 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

Selectup to 4
telemetry
parameters per
device

RailScope
controls

Enable/disable
logging

Adjust Plot
size

—
Vout Plot

sLoT2
Docbie Dick to Add o

SLOT 3

View up to 4 Rails at one
time

[Double Oick to Add

5LOT 4

[Docbie Tick to Add

Vin [ IntTemp
[Tin  [] ExtTemp
Vout D Vmon
D lout |:| Tmon
[l rin [] vshunt
[ pout [] Vaux

[7] vdre [] Avshunt

Output Voltage (V)

o
L.

Play Pause Stop
Update Rate: .‘;GD ms

Display Poin... | 500 :!

Logging To File
C:\Usas\cyﬁ

-
PlotSize: 4 »
-

Real time telemetry
showing device ramp-up!

Example Vout Plot

0.4
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RailScope: Initial Setup
S 1 ) 1 Raiscope s notvsiie go o view->Raicope |

Part Library » Power Map | Sequencing

Part Library

s o s Double Click on the “Slots”
> Digital, Integrated FET N to add rails to RailScope
* Digital, POL Single Phase Dot Click to A

) In “Load Rail” window,
» Digital, POL Dual Phase

SLOT3

* Digital, Multiphase Diouibee Click o Add) . SeIeCt rall to add to eaCh

» Digital, Module SLOT4

* Digital, Power Monitor Dioitie Click to Add

* Automotive [ vin [ intTemp
D lin D ExtTemp
Vout [] Vmon
[1teut [] Tmen
[ Pin  [] Vshunt
[ Pout [] Vaux

[] vdrv [] Avshunt

Please select a rail:

Rail 10 : ZL8802
Rail 11 : ZL8&02
Rail & : ZL8802
Rail @ : ZL8802

Output Valtage (V)

Play Pause Stop
Update Rate: i!‘v0,0rns |
Display Poin... = 500 v

[[] vLogging ToFile
C:\Users\cyo|

- Please Choose Chart Style:
Plot Size: 4} *
-

) ——— Solid ! Qﬁggﬁﬁ'
) — — — Dashed

Click “Ok”
when done

fully i 9 'Y tive data & file C:\Users\cy O\, \intersil\P Ny AP ives\lastSession.aml
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RailScope: 2 Telemetry Parameters

File Edit

Part Library

» Generic

View

* Digital, Power Monitor

* Automotive

Vin and
Vout
Telemetry
Parameters
selected

* Digital, Integrated FET

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

* Digital, Module

—

e v

ective data from file C:\Users\cyoung07\D

Option  Utilities  Help

Part Library » - Power Map | Sequencing [FHESTTSH
Ra
ILEBZ 29

12.5
SL0T 2
Datie Click to Add
10
SLOT 3 -
Doutse Clrck to Add| %
1.5
SLOT4 ¥
Doutse Ciick 1o Add 2
=
vin  [] IntTemp 2
[Tun [ extTemp .
Vout [ | Vmon e
D lout D Tmon
[ rin [ vshunt 0
D Pout D Vaux
[ vdrv [[] Avshunt
Play Pause Stop Vout Plot
Update Rate: (50.0ms | 09
Display Poin... | 500 08
0.7
[] Logging To File = s
w
C:\Users\eyo | l_!’ 0.5
s
- = 04
PlotSize: 4 ) 2
- 503
o
0.2
0.1
(]

P

N intersil Py
ul \!

\ D,
\F

\lastSession.aml

2.5 s/div

2.5 s/div

Chart Area automatically
splits into two graphs

Device Address. “Oud6 ;
. o o
Power Good PG
Vout | 08V
Pin Enable v

Immediate Off  »
Margin | Nominsl ¥ |
080V @
:m;
—-102A  + @
8 || -az018 = |
inputcurrznt :
-036A @
iglﬂ_._l\’
Power StageTemp |
3356C @

e —
| a5 125

Internal Temperature

interal Temperatine’
|32.56C * @
- ——— -
| 55 135
[E‘hmc»ﬂt ]

6.59 %,
Fow

533.0 kHz|
' Dongle connected
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RailScope: 4 Telemetry Parameters

Power Navigator 5 ; - O s
. g Chart Area automatically
Edit View Option  Utilities  Hel, H H
= , splits into four graphs
e N TR oo e
Part Library — — Monitor L
Tout . —
* Generic n | | ; ‘n‘ | Rail 6 &l
* Digital, Integrated FET (] Device Address [T
* Digital, POL Single Phase S 54 . - o
* Digital, POL Dual Phase 10 48 Power Good PG
SLOT3 . .
* Digital, Multiphase Thon ke ik $o Akl = = 42 Vout | 0.8V
* Digital, Module Sord i, 7.5 E 36 PRt —
* Digital, Power Monitor Dot Ciirk 1o A § 3 .;."!'.T'.?.di?‘.! 0_“ ~:
* Automotive Vin [ IntTemp E 5 £ 24 Margin | Nominal =
[Iun [ ExtTemp - Qs o.m_vM
. Vout D Vmon 25 1.2 —0 30V ulll +
Vin, Vout, — tout [7] Tmon 0.6 — g —
Iout and [ prin [ vshunt o 0 n.u;
O Pout [ Vaux 2.5 s/div 2.5 s/di [outputcurrent |
Temp [[] vdre [] Avshunt 1.40 A P !
Telemetry ' ™ N e
P ¢ [ Pause  Stop Vout Plot / £3 | | TmonPlot & | 3o 2 |
arameters Update Rate: |50.0 ms 09 a0 L—h
selected Disploy : P T,
isplay Poin... 500 w 0.8 15 R
0~ o -031A .
3 yrind —_—--—
[] Logging To File ” 0.7 g 30 0 )
C:\Users\cya| 08 g 25
2 s E it E Power Stage Temp |
- ] % 20 : —
PlotSize: 4 ) g 04 %ﬂ 34.75C -
= 15
0.2 % Ly Ilnmrna! Temperature |
0 =3 3356C +« ®
- e——
] 0 E 135 |
2.5 s/div 2.5 s/div ‘,M — )
L 632%
Fow
533.0 kHz|
— S—
718802-00x46 9 0 ZLBBO2-00xd6 9 1 i Dongle connected
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RaiIScope: Example Zoom-in

View Option Utilities  Help
e — e — - R
Part Libs
a rary .n_ T Monitor . 'n
» Generic Rail 6 >
» Digital, Integrated FET 25 6 Device Address Outs
» Digital, POL Single Phase = 54 . o (0]
* Digital, POL Dual Phase 10 4.8 Power Good PG
sloT3 - ;
» Digital, Multiphase Taonisie ok oA = = 42 Vout | 0.8V
» Digtal, Modue o4 B £ L T
* Digital, Power Monitor Doudle T 10 Aod E g 3 Immediate Off
» Automotive Vin [ intTemp 'a' 5 a4 Margin | Nominal v |
C =
[Jun [ ExtTemp = Q18 Output Voitage =
i vout L vmon = 5 080V + ®
lout Tmon 0.5 — e —
1 Pin [ Wshunt (] ] u
[ Pout [] Vaux 2.5 s/div 2.5 5/div Ouputcurent &
vdry Avshunt x|
| (B ve B 097A =+ ®
Play Pause Stop | Vout Plot Ee ] Tmen Plot o 5| 1018 268
Update Rate: |50.0ms | 09 5 Icunznt—ﬁ
Click and drag to o 031A =« ®
- . - - I E—— i —
highlight zoom area in = s 0 ©
. = = S —
Chal’t. DOUb|e CI'Ck to _1‘!" é_m PowerStageTemp
. 5 &
return to previous Zoom g3 E"“ 32.06C =+ ®
S 5 - ——
level. H - (o —
w 02 S internal Temperature
o1 s 31.06C + ®
- ——
0 [ |5 135
2.5 s/div 2.5 sfdiv T
[nuw Croie I
6.3 %)
110 feow ‘
— 533.0 kHz
— -t

[718802-00x46 9 0 2188020 0x46 9 1 '} Dongle connected
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RaHScope Example X & Y-axis Scale Optlons

Power Mavigator 5

Edit View Option  Utilities Help

e N R e

S

Part Library — — Monitor o3
* Generic 'ﬂ' | | Tout Plot ‘n‘ : e E|
» Digital, Integrated FET [ Device Address. Oud6
* Digital, POL Single Phase e Ep When “Auto Ranging”
* Digital, POL Dual Phase S = heck b H licked
» Digital, Multiphase ke ik o Akl s % chec OX IS CliC e ,
» Digital, Module —— ¥ 5 PowerNavigator will
* Digital, Pfrwer Monitor Diowtie il 1o At 72? g auto-set y-aXIS Scale
* Automotive Vin [ IntTemp E_ s 2 Auto Ranging ™ .
D [ extremp Click Toolbox icon to ¢ [uptvotan B
vout [] Vmon & . e lO 80V o @
M flowt (7] Tmon bring up y-axis limits box e A
[ prin [ vshunt —-
O Pout [ vaux 25 s/dv \ Unchecking “Auto
bl L CER > Ranging” box allows user
Eguns (305 Vout Plot e : to set upper and lower
Update Rate: |50.0 ms 09 bounds
Display Poin... 500\ aa
500 ¥ : : g : =
ST X-axis scale is set by o
Cserars) 12 update rate and display £ s
Mecsiis: iBE point user settings %, o m
> ™ - =—=
02 £ (Internal Temperature
0 = i33.56C @
0 0 <55 135 |
2.5 s/div 2.5 s/div e
Duty Cycle |
6.32%)

533.0 kHz|
v —

7188020 0x46 9 0 ZL8B0OZ-0 0x46 ¢ 1 1} Dongle connected
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RailScope: Logging Feature

= Once enabled, logging feature will automatically log all selected telemetry s
parameters and the STATUS_WORD register for each device. Ui,
SLOT 4

= All data is saved to a .csv file, which can be opened in Excel for later data - _
. vl vin  |v] IntTem
analysis. [] tin .

: ExtTemp
. . . . . Iv] vout [ ] vmon
= Once the .csv file size exceeds 50MB, a new file will automatically be created. = tout [ Tmon
» There is no limit on how long logging can run for. [Jrin [ vshunt
[] Pout [] vaux
[ ] vdrv [ ] Avshunt

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

Flay Pause Stop
Update Rate: I:LCI'EID ms_l

Display Poin... 500 w

[ ] Logging To File
C:\Users\cyo

il

Plot Size: 4 |
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RailScope: Example Log File

| H ©- O 2 0 = PNSp2_TelemetryLog.0.0.csv [Read-Only] - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
& - - —
db Cut Calibri - AN =2 - EWaepTet General - =;e 4 | Normal Bad Good
Past: E@CDW ) C d' | Fi Dt E. I t
aste - - - - === & = - - €0 00 onditional Format as lZI Explanatory ... npu
. ~ Format Painter I u &y A == = & = Merge&Center $ % 0 .0 Formatting - Table - L ! P!
Clipboard [F] Font [F] Alignment [F} Mumber [F] Styles
Q39 - I
i .| Telemetry parameters for . Telemetry parameters for i
13 ” M [13 ” M
. VCCIO” rall AUX" ralil
2 |Logstarted ......
3 A I
4 |23/04/2015 10:58:04.0225 l \l 1
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 0x 0000 11.850625 1.001953125 0.373046875 51.125 0x0000
7 |23/04/2015 10:58:04.0467 0x0000 11.921875 0.799682617 -0.047790527 31.71875 0x 0000 11.875 1.001953125 0.387695313 51.625 0x0000
8 |23/04/2015 10:58:04.0667 0x0000 11.9375 0.799682617 -0.047363281 31.84375 0x 0000 11.850625 1.003540039 0.320800781 51.625 0x0000
9 |23/04/2015 10:58:04.0867 0x0000 11.953125 0.800292969 -0.047485352 32.125 0x 0000 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 0x 0000 11.850625 1.005249023 0.386230469 51.625 0x0000
11 |23/04/2015 10:58:05.0268 0x0000 11.921875 0.800292969 -0.047485352 31.9375 0x 0000 11.850625 1.003540039 0.357421875 51.625 0x0000
12 |23/04/2015 10:58:05.0468 0x0000 11.921875 0.801513672 -0.049682617 32.0625 0x 0000 11.850625 1.003540039 0.37890625 51.625 0x0000
13 |23/04/2015 10:58:05.0669 0x0000 11.921875 0.800048828 -0.047790527 31.71875 0x 0000 11.850625 1.005249023 0.374023438 51.125 0x0000
14 |23/04/2015 10:58:05.0869 0x0000 11.9375 0.800048828 -0.047485352 31.71875 0x 0000 11.850625 1.001953125 0.358886719 51.125 0x0000
15 |23/04/2015 10:58:06.0069 0x0000 11.9375 0.799682617 -0.048400879 31.9375 0x 0000 11.850625 1.003540039 0.329101563 51.625 0x0000
16 |23/04/2015 10:58:06.0269 0x0000 11.96875 0.8300048828 -0.045104598 31.625 0x 0000 11.850625 1.003540039 0.37890625 51.125 0x0000
17 |23/04/2015 10:58:06.0471 0x0000 11.953125 0.800048828 -0.046142578 31.9375 0x 0000 11.850625 1.003540039 0.427246094 51.125 0x0000
18 23/04/2015 10:58:06.0671 0x0000 11.921875 0.80065918 -0.048156738 31.78125 0x 0000 11.850625 1.003540039 0.387695313 51.625 0x0000
19 23/04/2015 10:58:06.0871 0x0000 11.9375 0.800048828 -0.047363281 31.84375 0x 0000 11.850625 1.003540039 0.368164063 51.125 0x0000
Each telemetry Rail name can be
entry is time set by user (taken
stamped from PowerMap)
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HEX File Creation

RLENESAS PowerNavigator™

© 2018 Renesas Electronics Corporation. All rights reserved.
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Configuration File Overview

» Renesas 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.

© 2017 Renesas Electronics Corporation. All rights reserved. e AR O\ g [PI=INgAV B Page 67 BIG IDEAS FOR EVERY SPACE o 2 ENESANANAS



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 3rd 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 Renesas dongle and Production Configuration Tool (PCT).

» Requires board to be powered up with all controllers DISABLED until they are fully
programmed.
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Typical Flow — Pre-Programmed Devices

Finalize Config Files = Controllers are programmed prior to PCB
J manufacture.
Convert config files to
Hex format = Hex files are created using PowerNavigator
v software (File->Export Production Hex).

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

= Programming is done either with a 3rd party or
v using offline programmer at subcon.

Program Controllers

v = Typical programming time: 4-7 seconds per device.
Pre-programmed controllers shipped to CM
v » Individual part numbers are assigned to each
Assemble/Test Boards device after programming to make sure boards are
¥ assembled correctly.

Finished Boards
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Typical Flow — Programming Parts on Board

Finalize Config Files = Controllers are programmed after board assembly.

v

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

Assemble Boards

= Simplified inventory and configuration file

management.

Power Board for Prog. Power Board for Prog| ~ ® Controllers must be powered to program, but output

V v must remain disabled until part is fully programmed.
Program Controllers Prog. Using ICT test

Langdongiepel fixture/ bed of nails = Special attention to sequencing must be made
‘1' \1' when using self-enabled parts.
Final Test
v

Finished Boards
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Project Name

[ Edit  View  Option Utilities Help
New IRl sequencing | Rail Scope
Open ctr+0 | Power Map
INT
5 _'l \veCH
Export Production Hex ®oel ov | oA
Preferences b - Loy L
—
Perspective Setting
Exit
i vecaux g A |
e ) y;l ov
* Digital, Powllr Monitar Ass02 29
* Automotivel
\wCCio
G| o | 0
218802 49
Step 1: To create a T —

production HEX file, s 10
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

T— .

Id: Source_1

[] Do not save perspective

Please disable devices before save project.

Save Cancel

1w00%

HEX File Creation — Step 1, Project Save

Monitor 3
veeinT. [»] vecaux [ |vecio
Device Address 20 Device Address. a0 Device Addres:
- o ¢ I o o H
Power Good PG Power Good PG Power Goo
Vout 33V Vout 33V Vout
PMBus Enable v | [ PMBus Enable w | | PMBusEn
Immediate Off Immediate Off Immediat
Margin | Nominal w | Margin | Nominal A Margin | N
[output voitage 2 [output Voltage & [outputvon
000V« m} 0.00V ® 000V
| 281 ﬂﬂi: 281 ar 281
[output curent = output current & [outputcun
0.00A - .‘ 000A + ®| [0.00A
|| S 56 112
nput Current nput Curre
0.00 A » ®| (0.00A
-10 10 10
Voitage Manitor Voltage Mo
0.00V « ®| [0.00V
3 135 3
[intemal Temperatwre | |interal Temperature nternal Ter
0.00C « ®| |0.00C » ®| (0.00C
65 135 | 55 135 55
(Duty cyoe | [outvovae Duty Cycie
| 0.0%! ‘ 0.0 %J l
Faw | Fsw Fow
[ 0.0 kHz| ‘ 0.0kHzJ I
¥ Dongle connected
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HEX File Creation — Step 2, Export HEX Files

Edit  View Option Mutilities Help
New l | Power Map |
Open ctr+0 | Power Map
INT
E— L =
Export Production Hex POy I 04
12102 1g

Preferences
Perspective Seffing
Exit

B W

* Digital, PowefMonitor

»_Automotive

\VCCAUX

hps OV 0A
880z 29

Step 2: Goto File -> | =
Export Production Hex

CH [
isl68200 1g

Click “Export”

Message Viewer *

[Source Id: Source_1

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 Dx36. Ask your programming house which address Is needed.

Project location: C:\Users\cyoung07\Documents\intersil\PowerNavigator\Projects\example

g
a

K EREE

Export

Device

ZL2102-0 0x20
ZLBBOZ2-0 Oxd0
ZLBBO02-1 Ox42

ZLBB02-2 044

Rail(s)
VCCINT
VCOCAUX

VCCIO

VCCIo

Programming Address

Output Hex Filename (.hex)

(for programming house only)

0x20
020
0x20

0x20

Z12102-0
7188020
218802-1

218802-2

NOTE: All Production HEX files are stored in the saved project
folder, located in the directory:
C:\Users\USERNAME\Documents\Intersi\PowerNavigator\Projects

| PMBus En

Immediat
Margin | N
Qutput Volt
0.00V

¥ Dongle connected
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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 Dx36. Ask your programming house which address Is needed.

Project location: C:\Users\cyoung07\Documents\intersil\PowerNavigator\Projects\example

Select Device

ZL2102-0 0x20
ZLBEO02-0 0x40

ZL.8802-1 0x42

vl

ZLBB02-2 044

Rail(s)
VCCINT
VCOCAUX

VCCIO

VCCIo

Programming Address

Hex Fil o
(for programming house only) Chutpum ik Fanms i)

0x20 212102-0
0x20 7L8802-0
0x20 7188021
0x20 718802-2

Devices from
PowerMap

automatically populated

Programming address HEX file name
Is address used on can be set by
High Speed user

programmer socket
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Example Configuration File

ZLB8B00-0 Ox28 B

connected: true _ Header information with device type,
DEVICE_ID ZLBB00----01. 04 . .
IC_DEVICE_ID 0x49A024 00 FW version, creation date, etc.

IC_DEVICE_REV 0x01040000
# 2014/01/16 17:55:45000 _
RESTORE_FACTORY . .
STORE_DEFAULT_ALL This sequence of commands is
STORE_USER

-USERALL used to clear contents of NVM.

e R R

### Begin User Store
RESTORE_USER_ALL

# Global commands

FREQUENCY_SWITCH oxfaso # 296 kHz

VIN_OV_FAULT_LIMIT Oxd380 # 14 v

VIN_OV_FAULT_RESPONSE Ox80 .
VIN_OV_WARN_LIMIT Oxd360 #13.5 v — Programmed device parameters
VIN_UV_WARN_LIMIT OxcaSe #4.734 v

VIN_UV_FAULT_LIMIT Oxcadc # 4,594 v

VIN_UV_FAULT_RESPONSE 0x80

IIN_CAL_GAIN Oxbato # 1 mv/a

USER_GLOBAL_CONFIG 0x80

VMON_OV_FAULT_RESPONSE Ox80

YMON_UWV_FAULT _RESPONSE Ox80

PRIVATE_PASSWORD

PUBLIC_PASSWORD
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Example HEX File

QO0=40F455

00044 OFLO087 : L .
0003401530 — Configuration file translated into

O00440FLO08T .
0003401120 machine readable HEX format.

QO0440FL0O08Y
Qo054 046C00EE .
Q0054048800562
Q0054 0EY20DBES
QO0540EBQODGEZLE
000440080193
QO054038ERZ295
QO05403924C4ER
Q0054 0D0C0ABDT
00044 0D AZED
QOO0OD4 003094 0CCYEFOAEFCA099YE Y
00054007 50482C0
Q004011 2C
Qo044 0F1L0O087
QO0=401225
Q0044 0FL0O08Y
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