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OVERVIEW

*» This guide walks a user through the steps to setup and configure the
ISL691xx and ISL681xx Digital Multiphase products using the PowerNavigator
GUI. For all other Renesas Digital Power devices, please see the Digital Point
of Load user guide.

* This guide is intended for use with PowerNavigator Revision 5.4.62

* This presentation contains the following sections that can be referred to
depending on the stage of the design:

= PowerNavigator Introduction

* Running PowerNavigator

= Creating a new project in offline mode

= Connecting to Hardware and loading Project files
= Creating HEX files for production programming
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INSTALLING POWERNAVIGATOR
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Installing PowerNavigator

* Download the latest version of PowerNavigator from:

www.intersil.com/powernavigator

= PowerNavigator Requires a Windows PC with Windows Vista or greater

= Adriver is NOT required for the USB to PMBus adapter — it uses the built-in
Windows HID driver.
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http://www.intersil.com/powernavigator

Installing PowerNavigator

Double Click installer to
begin install process.

Click through PowerNavigator
Setup Wizard to install.

Welcome to PowerNavigator Setup

Setup will guide you through the installation of
PowerMavigator,

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

PowerMavigatorinstall

After installation is complete,
PowerNavigator will be visible in
Start Menu under “Intersil”

Intel
Intersil
| PowerNavigator 5.4.19.0

| . PowerNavigator 5.4.62.0

Young, Christian

Power Navigator

Documents

(75 Uninstall PowerNavigator
Intersil Apps
Intersil Virtual Apps
Java
Maintenance
McAfee
Microsoft Office 2013
Microsoft Office Tools
Microsoft Silverlight
Microsoft System Center
Mational Instruments
Metwork Recording Player
MNotepad++
Oracle - ORANT11a1
Report2Web PageMart Viewer
Stardock

4 Back

Recent ltems

My PC: NBK3NSYNH2
Connect To

Control Panel
Devices and Printers
Help and Support

Run...

Search programs and files

e —
Hibernate | »
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LAUNCHING POWERNAVIGATOR
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PowerNavigator Launch Screen

RENESAS PowerNavigator™

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

Connected Devices:

= Used for telemetry monitoring only. Device
configuration changes cannot be made in this
mode.

Offline Mode:

» Used to create new projects

Project Load:

» Used to load an existing project or connect to
existing hardware. Allows device configuration
changes to be made.

Connected Devices

Offline Mode

Project Load

RENESAS

O SCAN ATTACHED DEVICES

Dongle connected

PMBus Address: 10 | to |7F |

l

Choose an option and click start:

@ BUILD AN OFFLINE SYSTEM

Design your power system from scratch using
Renesas parts. Once your system is designed,
bring up the system by connecting to
hardware.

Start Cancel

PowerNavigator™

O OPEN EXISTING PROJECT

Choose project:

Design Example - Module

Create a new project by using one of
the other two options.

PowerNavigator v5.4.62
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Project Files

= Digital multiphase devices rely on Project Files for loading and editing configuration
settings. It is not possible to read back the stored configuration settings from a
multiphase controller, so proper use and maintenance of project files is critical.

= Definitions:

» Project File: System level file that contains all project information, including individual configuration files.
» Config File: Unique file contained within the project file with the setup information for a single controller
configuration

* The project files can be found on your PC:

» C:\\USERS\User Name\Documents\intersil\PowerNavigator\Projects
= Project files for all Digital Multiphase demo boards are available from Renesas upon request
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CREATING PROJECTS IN OFFLINE MODE
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Digital Multiphase — Launch Screen

Connected Devices Offline Mode Project Load

RENESAS PowerNavigator™
Choose an option and click start:
O SCAN ATTACHED DEVICES @ BUILD AN OFFLINE SYSTEM O OPEN EXISTING PROJECT

Choose project:

Design Example - Module

Dongle connected

Design your power system from scrattm‘g\
Renesas parts. Once your system is designed,
bri the system b cting t \ I k 1 |d
h;lrdg\:l::e. e system by connecting to C IC on BU| NeW
7 [1] ”
«af System” and then “Start

the of
Start ‘4

PMBus Address: [10 | to [7F |

PowerNavigator v5.4.62
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Digital Multiphase — Main Screen

File Edit View Option Utilities Help

et [ e

Rail Scope | Sequencing
Part Library
* Generic

» Digital, Integrated FET ‘Source 1

Power Map

* Digital, POL Single Phase . ¢
* Digital, POL Dual Phase

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

* Automaotive

Expand Digital Multiphase
section in GUI

Message Viewer System Dovices = 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

o ¥ ive data from file C:\Users\cyoung07\Documents\intersil\P N \P CiveMastseasma |

¥ Dongle connected
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Digital Multiphase — Main Screen

File Edit View Option Utilities Help

Rail Scope = Sequencing

penr [ rovein:

Part Library
» Generic

Power Map

A

‘Source 1
* Digital, POL Single Phase ¥ 4
* Digital, POL Dual Phase I
7
/

* Digital, Multiphase
I1SL6388

1516398 U
ISL6R124 ,,
15L68127 »7

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

ISLE8144

|
I1SL68147 "
15169122
15169124
15169125
ISL69127
I15L69128

st 1. Grab any device or label and

I15L69134

drag and drop into the PowerMap

ISL69138
I1SL69144
15169147
ISL69158

* Digital, Module

v

System Devicas = Nvm Tool

Maessage Viewer
Power Navigator version 5.4.62
Set clock speed
Run update cervice on demand: falsa
Device bus status updated
Power Navigator update check not needed at this time
Device scan success
Device bus status updated
Succassfully imported perspective data from file C:\Users\cyoung07\Documents\intersil\PowerNavigator\Perspectives\astSession.xml
Created Source 1

P q
¥

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

Y RreT T T AP, TR, | P T PR
ts S\l s ion.xml

¥ Dongle connected

Page 13
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Digital Multiphase — PowerNavigator PowerMap

File  Edit View Option Utilities Help

ey [ rovcr- i

Partlibrary Power Map wox § Monitor
» Digital, POL Single Phase i Ral 1 offiine Rail 1 o
» Digital, POL Dual Phase (L] e 3 . BL i y Dl Scorec
) B : L 0 PG o0& BlL[2|a|a|s|% . off . | off
¥ Digital, Multiphase o Power Good Power Good
it 2 Pin Enable | | Pin Enable
1516398 Offiing |
IsLe8124 YR e Ir Voitage =] Yoltage
15168127 3 1e 0.000V °:® | _0'000 v
15168134 Lo || Lo
7 'Inun\l'o!tag! ] Input Violtage
— 000v - s 00OV @
. 13 H ”
| Each box or “Rail Block” on the )
15169124 f
| Output Current Output Current
PowerMap represents one of the | o || v—
1SL69127 . i |
device outputs wr | |
ISLE9133 Inp.m:urr!nt Input Current
15169134 l0.00A « ®| [0.00A . ®
15169137 . . |
siss1s8 Double Click on the Rail Block to =) L
15169144 . . , . (internal Internal Tempe
(| 1
bring up the device’s design tool. 000C =+ ®| [000c « @
1SL69158 | g = -
* Digital, Module - -
ot i & b4 [i T External Tempe:
- Iy |
. ococ -+ loooc -
Power Navigator version 5.4.62 -A] || -0 135 | -40 135
Dongle is not connected _‘ o
Run update service on demand: false | Output Power Output Power
Device b dated \f o' .
o ocow - o] [ocow -
Your PowerNavigator installation is up to date. a0 wl 0 vy
Device bus status updated L !

Successfully imported perspective data from file C:\Users\cyoung07\Documents\Intersil\PowerNavigator\Perspectives\lastSession.xml || |(e—— ]| (Aot S ] v

¥ Dongle disconnected
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Digital Multiphase — PowerNavigator PowerMap

Example ISL68137 RailBlock (6-PH operation):

Rail Name (customizable)

l

Vout/Iout Telemetry

Address and Page info

Online (hardware
connected) or Offline
indicator

PMBuUs Enable/ [Rail 0

D‘Fﬂmé

Disable »
PG

/

oV
ISL68137

/

0A
6@

Addr: lﬂvﬂ
0 1 3-1-4|'5

(OOOJ{OI O O)

/

PGOOQOD Status

Controller Type

X

Number of phases
assigned. 6PH in this
example — each “dot”
represents a phase.
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x
File Edit View Option Utilities Help
Part Library = _ OV TR Rail Scope | Sequencing Monitor View x Fault Status
Pa brarv T Power Map 100 % ".__ Monitor ﬂ
pis i y Rail 1 > Railo > -
¥ Digital, Multiphase 1 \“f‘“ 1 e Offfine: DOU ble CI I Ck D‘:" — le Rt — n.iuL
1516388 gL o, dps| v DA fajrjaa|4)se . off o ' ofFf 1)
I516398 1553137 09 PowerMap rai | block Prveer Good 6 | Power Good e
L6624 e [} i L . Pin Enable v [PinEnable -
15168127 [Fail - = 10 brlng_up Rall e e
15168134 r & e oV oA E’k: ¥ 5 1 0.000V Sl 0.000V =
15168137 83 19 |n3pector L **®|/ 0 By
15168144 \ 0 2 o 2
15L68147 “
:Zi::iz . \ . Configwaton | Rall information User Revision Register
GBS A \\ Phase Configuration Rail Name: | Rail 1 User Revision From Hardware: 0
Ist69127 N o P cosiiaina | W=imrenries
Siavin S General 15168137 w30 1 .
Elgiias N~~ Power Train
15169134 See Transient Rall Status
=y Diode Braking
15169137 Ramp Tiing vout Status: [ Disabled
15169138 A enus status: [ offine
15169144 v Faults
5169147 Global Settings
ISL69158 . Voltage
» Oigtal, Module TIP: Make sure to configure both outputs! If Curen
» Digital, Power Monitor . . Temperature
an output is not used (no phases assigned) Bk ion
Message Viewer . » Memary Config
% be sure to disable SVID on that output. ——
Set clock speed » Advanced
Run update service on demand: false AVSBus Basic
Device bus status updated A b
Power Navigator update check not needed at this time
Device scan success Debug
Device bus status updated » Talemetry
Successfully imported perspective data from file C\Users\cyoung07\Documents\Intersil\PowerNavigator\Perspectives)|astSession.xm| Monitor
Created Source 1 Eault
* Post Load Success Pk
ASE SCOpE

Created Rail 1: I5L68137-0 0x20 p 1
Created Rail 0: ISL6B137-00x20 ¢ 0

» Command Tools

New

Digital Multiphase — PowerMap and Rall Inspector
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Digital Multiphase — Rall Inspector

Rail

Inspector -
Navigation

panel

Overview
+ Configuration
Phase Configuration
» Loop
General
Power Train
Transient
Diode Braking
Ramp Timing
Temperature Sense
v Faults
Global Settings
Voltage
Current
Temperature
Black Box
+ Memory Config
Save to NVM
v Advanced
AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope
+ Command Tools

New

Rail Information

Rail Name: |'Rail 1

Devices Address Page
ISLE8137 0x20 1
Rail Status

Vout Status: |i| Disabled

PMBus Status: [ offline

User Revision Register

User Revision From Hardware: 0

User Settable Revision Value

Integer Value from 0 to 25

5

o]

L S

Revision Register — user
settable configuration
revision to assist with
revision tracking
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Digital Multiphase — Phase Configuration

Overview
v Configuration
Phase Configuration
» Loop
General
Power Train
Transient
Diode Braking
Ramp Timing
Temperature Sense
+ Faults
Global Settings
Voltage
Current
Temperature
Black Box
+ Memory Config
Save to NVM
+ Advanced
AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Maonitor
Fault
Phase Scope
v Command Tools

New

Hardware Phase Assignment

Phases on Rail 0 2
PhasesonRail 1 5
Unused Phases 1]

Manual Hardware Phase Assignments

Loop0 Loopl

Phase D Railo
Phase 1 Rail0
Phase 2 Railo
Phase 3 Railo
Phase 4 Rail0
Phase 5 m Rail 1

m Rail 1

Phaseb

Rail 1 Thresholds

APD Enable On

Minimum Phase Count [ 1.0 + |

35.0A

Fast Phase Threshold |
Drop Delay | 20000 us
One phase
200A | 150 A .
- Two phases -
320A 270A
- Three phases -
44.0 A 390A
- Four phases -
- 56.0 A P 51.0A
Five phases

PWM Channel Assignments:
* Rail 0 assigns PWM output to Loop 0
 Rail 1 assigns PWM output to Loop 1
» Drop delay sets time period for initiating phase

drop when current drops below drop threshold

Phase Add/Droop
Thresholds:

Sets current thresholds
for automatic phase add
and phase droop when
auto-phase dropping is
enabled.

Full digital adjustability
Different drop and add
thresholds are used to
create hysteresis
between add/drop set
point.
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Digital Multiphase — Device Setup

Overview

General Configuration
v Configuration

VOUT_MAX sets upper line of output

Phase Configuration Vout Max |i|
- Loop VoutOV Fault Limit | 1.125Vv| 25.0% VOItage . Any VO UT_CO MMAND
General Vout Margin High |m| 5.0% above VO UT_MAX W| ” be |g nOI’ed .
Power Train Vout 09v
Transient Vout Margin Low :ﬁ: on Vout and Vout OV/UV fault limits
Diode Braling Vout UV FaultLimit[ 0585V -35.0% thresholds
Ramp Timing Vout Min |ﬁ|

Check “track PMBus Vout” to have fault

Temperature Sense
|:| Track PMBus Vout

+ Faults

levels track the Vout command based

t* 9 2

Global Settings Bootcap Recharge Frequency | 10.0 kHz |

Voltage Minimum PWM Low Time 150.0 ns ¢ On percentage

Current Switching Frequency | 500 kHz | - H

remperste Per phase switching frequency
Black Box

+ Memory Config
Save to NVM
+ Advanced
AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Maonitor
Fault
Phase Scope

v Command Tools

New
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Digital Multiphase — Power Train Configuration

Overview

Selects current sense scheme —
Inductor DCR or SPS.

Current Sense Scheme 4

Default IMON output for
ISL99226/7 SPS. Adjust as
needed to dial in load line
accuracy

AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Maonitor
Fault
Phase Scope
v Command Tools

New

Displays max current
measurement per phase before
Isense ADC clips

v Configuration G T
3 L RPCB i
Phase Configuration -Iﬁzs i Scheme | DCRSensing m
VA, Aty S—
+ Loop i - J_ J_ SPS Output Level | 4.8 mV/A |
General ) —I ) Nominal Full Scale
Power Train = Load Current per Phase 77708 A —
Power stage UFET and LFET UL
Rds(on). Use typical values quntty( a0)
from datasheet. T Cleach) [ 4700 4|
[=3 RGND ESR (each) |m|
Global Settings E———
1SL68137 ESL (each) | 1.0nH |
Voltage \ AN
Current FET Properties ¥ RPCB
- CCER
Temperature UFET Rdson | 3.0 mQ | LFET Rdson | 09ma| || 0.2m0 e
Black Box ‘AP Quantity |728'0|
+ Memory Confie (s \ C1 (each) | 22.0 F |
Save to NVM L (nominal) | 150.0 nH | . ESR(each)|  20m0q|
+ Advanced o[ osimal Approx. resistance of | est eacn)

PCB planes between
output inductors and
Load.

Bulk Capacitance or ceramic
capacitance by output
inductors

Ceramic Capacitance used
at load

Output inductance and DCR (per phase). Use
typical values from inductor datasheet. This

information is REQUIRED for proper operation.
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Digital Multiphase — Control Loop Configuration

Overview

v Configuration

» Loop

General

Power Train

Phase Configuration

Digitally adjustable
load line setting

—

-

CONTACT

v Faults

Voltage
Current
Temperature
Black Box
» Memory Config
Save to NVM
+ Advanced

AVS5Bus Basic

Debug
v Telemetry

Monitor

RENESAS FOR Fauit

TUNING GUIDE

Phase Scope

+ Command Tools

WITH MORE INFO New

Temperature Sense

Global Settings

AVSBus Advanced

VSEN
ADC
RGN

Set Point
Rdroop | 0.0ma|
Load Line Settling
3 -
Filter AT 0.0 us ¢
Filter BT 0.0 ps ¢
Gain 0.0508 ¢

Proportional Gain Knobs. Higher gain increases
loop BW, improving transient performance

4
Voltage Loop Tuning /

Filter to reduce High Frequency Jitter in
P-gain path

Integral Gain block.

Proportional

A

1 Phase 10 ¢

LPF 6.479 M
2 Phases 2.0 ¢ v

3+ Phases 4.0 ¢
Input Limiter
A

LH Max | 300.0mV| § Integral 0.007812

Min[  -3000mv]| §

AC Current Feedback

HPF  119.356kH: 9

Pulse Advance
Advance Gain
Advance Threshold
Advance Gain 1Ph

Advance Threshold 1Ph

0.0x

1.0

0.0x

1.0

4 4> 4> <

IsUM

Current
Synthesizer

Level | 0375| §

*

Pulse Advance

setup

TIP: Default P and | settings can be used
for initial board bring-up, then dialed in

during transient testing.
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Digital Multiphase — Diode braking

Overview
+ Configuration
Phase Configuration
v Loop
General
Power Train
Transient
Diode Braking
Ramp Timing
Temperature Sense
v Faults
Global Settings
Voltage
Current
Temperature
Black Box
v Memory Config
Save to NVM
v Advanced
AVS5Bus Basic
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope
+ Command Tools

New

Enabled/Disabled Diode Braking

L
—

Settings to determine when to apply
diode breaking to prevent LFET
overheating. Default values are a
good starting point. See tuning guide
for more info.

A

Diode Braking
Overshoot Suppression [EEELIEL] Enabled
Trigger Holdoff
Stop braking each phase when its current < 0.0A
Forced delay between events 8000.0 ns
Holdoff if HPF ISUM > 15.0A
Reset HPF ISUM Holdoff after 1250.0 ns
Trigger Conditions
Start if AV rise > 50.0 mV
Stop when AV fall < 50.0 mv
Diode Foward Drop
Diode Forward Drop 0.7V

Vout excursion during load release
required before diode breaking is
engaged. Lower values result in more
aggressive braking.

o Start if AV rise > Threshold

Used by current estimator to mode
diode breaking behavior. Typical
range: 0.3V to 0.7V.

VOUT is monitored for fast rising conditions and suppression will be initiated if the fast rising

magnitude exceeds this threshold.

 Stop if AV fall < Threshold

Vout is monitored for falling condition and suppression will be halted if the falling magnitude

exceeds this threshold. It must be smaller than the rise threshold.

TIP: Diode braking should only be enabled
after other loop settings have been

optimized.
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Digital Multiphase — Dynamic Voltage Change Tuning

(::ver:iew . Enable/Disable Timing F|
. ::::?:::gmmn roNDely [ 67ms] Sets TON_DELAY (delay from enable to Vout ramp), TON_RISE
R Vout soft-start ramp time), TOFF_DELAY (delay from enable low to
v Loop TON Rise | 0.5ms |

disable) and TOFF_FALL (Vout soft-stop time, if used)

General TOFF Delay | 0.0 ms:\

Power Train TOFF Fall | 0.5ms|

Transient .

Diode Braking Transition Rate Tuning Dynamic voltage change performance
(=TT Decrease Transition Up Gain optimization. Two Gain Settings:

Temperature Sense P

<

v Faults

Global Settings

Transition Up Gain to improve dynamic

Increase Transition Up Gain

Voltage performance form a lower to higher Vout.

Current

T t .. . . .

B‘::Z:‘ e Transition Down Gain to improve dynamic
* Transition Up Gain 1.0 ¢

performance from a higher to lower Vout.

v Memory Config
Save to NVM

Vout Transition Rate | 10.0 mV/us |

v Advanced

Follow graphic to adjust gain settings.

AV5Bus Basic

AVSBus Advanced Transition Down Gain 1.0 ¢
Debug K K
. Telemetry TIP: Dynamic Voltage Gain performance
Monitor o . should be dialed in after optimizing control
Increase Transition Down Gain
Fault loop performance.
Phase Scope

+ Command Tools

New

Decrease Transition Down Gain D

© 2017 Renesas Electronics Corporation. All rights reserved.  [IXENEISY@OIN ==\ IR Page 23 BIG IDEAS FOR EVERY SPACE o 2 ENESANANAS



Digital Multiphase — Temp Sense Setup

Overview
+ Configuration

Phase Configuration

v Loop
General
Power Train
Transient
Diode Braking
Ramp Timing
[s=rTeT—
v Faults
Global Settings
Voltage
Current
Temperature
Black Box
v Memory Config
Save to NVM
v Advanced
AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope

v Command Tools

New

Temperature Sense Scheme

Disable TEMP Pin m Disable P
<

Used to select temperature sense scheme. Use

Scheme Diode Sensing m
Primary Diode  Disabled Enabled Temperature Compensation BT Enabled
Auxiliary Diode ~ Disabled Enabled

Compensation Adjustment 0.0

PMBus 0x8D Page 1

Intersil SPS
TMON

Temperature Sense Scheme

Disable TEMP Pin m Disable
Scheme SPS

Primary Diode ~ Disabled m Temperature Compensation Enabled
Auxiliary Diode ~ Disabled

Compensation Adjustment 10

a

“SPS” setup when using smart power stage —
TMON output from SPS is directly connected to
TEMP monitoring pin. Temp compensation is not
required when using SPS.

Example diode temp sense scheme. Use diode sense
when using inductor DCR for current sense.
Temperature compensation must be enabled for DCR
temp co. compensation.

Primary Diode:
Used for Temperature Compensation

TEMP1

PMBus 0x8D Page 0

= 470pF PMBus Ox8F

Auxiliary Diode

Primary/Aux Diode Enable: diode temp sense allows
the use of two sensing diodes per TEMP pin. Use
these settings to enable/disable Aux or Primary
diode.
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Overview
+ Configuration
Phase Configuration
v Loop
General
Power Train
Transient
Diode Braking
Ramp Timing
Temperature Sense
v Faults
[
Voltage
Current
Temperature
Black Box
v Memory Config
Save to NVM
v Advanced
AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope
v Command Tools

New

De-assert PowerGood

|:| Fast Over-Current Fault
|:| Slow Over-Current Fault
D Over-Voltage Fault

|:| Under-Voltage Fault

The controls above configure Power
Good to be de-asserted even if a fault
is not enabled on the individual fault
setup screens. Ifafaultisenabled,
Power Good is automatically
de-asserted if the fault oceurs and
there is no need to select a control
above.

Hiccup Retry

|:| Input Under Voltage
|:| Input Over Voltage
D Input Over Current
|:| Temperature

|:| Output Under Voltage
D Output Over Voltage
D Qutput Over Current

Digital Multiphase — Global Fault Setup

Check to enable hiccup retry
for each fault type. If left
unchecked, controller will use
latch off fault response.

De-assert PowerGood: If a fault is set to ignore, these
configure the device to still pull PGOOD low.

For example, if Vout Under-Voltage fault is set to
ignore, but the De-assert PowerGood box is checked,
when a UV fault occurs, the controller will continue to
regulate, but PGOOD will be pulled low.

If the controller is set to act on a FAULT, PGOOD will
always be pulled low and the controller will latch off
when the fault occurs.
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Digital Multiphase — Vout Fault Configuration

Overview
Vin Faults
+ Configuration -
Phase Configuration Vin Undervoltage Fault Limit | 8.0V|
+ Loop Shutdown on Fault
General Vin Overvoltage Fault Limit | 14.0 V.| . -
Power Train Shutdown & Protect on Fault Sets VOUT Under Voltage fault limit, relative to VID
Transient setting. If box is unchecked, fault will be ignored and
Diode Braking Vout Faults , _ controller will continue to attempt to regulate.
Ramp Timing Vout Undervoltage Fault Limit | 0.585V | L
Ti S . . . .
e ense Shutdownonfaultl] Sets VOUT Over Voltage fault limit, relative to VID setting.
v Faults Vaout Overvoltage Fault Limit, device enabled | 1125V H . H .
Global Settings < odoun .0 = If box is unchecked, fault will be ignored and controller will
utdown rotect on Fault |/ .
Voltage _ o continue to attempt to regulate (Not Recommended).
Current Protect OV Fault when Disabled (Fixed ~3.2v) [_]
TT“‘:E’E"“E Protect OV Fault when Disabled: If Vout exceeds 3.2V
Black Box - - .
Vemory Confg when output is disabled, controller will clamp output
Save 1o NVM voltage to protect load if this box is checked.

v Advanced
AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope
v Command Tools

New
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Digital Multiphase — Current Fault Configuration

Overview
+ Configuration LGS LT, Input current OC protection limit. lin is calculated using
Phase Configuration Limit. 5004| = cUrrent estimator hardware.
+ Loop Shutdown on Fault [ ]
General Sets Peak Over and Under current per phase (includes inductor
. lout Peak Current (Per Phase) . .
Power Train ripple current). Peak settings should not be set above max measured
Transient Min Peak Current | -60.0 A| Count | 6 - |

<« current from Power Train page. Count = number of consecutive

Diode Braki Max Peak C t | 60.0 A | Count | 6 v | . . . R .
R;:T:;nf i o switching cycles with a peak trips before a fault is declared. Peak per
Temperature Sense lout Fast Sum OC [PerLoop] phase Current WIII be |Im|t6d tO thIS Va|Ue
v Faults Limit | 250.0A | |
oloba settings Peevl___seaus] | Fast Sum OC: Average OC protection of the summed
Voltage Filter 5338us 9 phase current
Current

Shutdown on Fault

Temperature

Black Box lout Slow Sum OC (Per Loop)
v Memory Config

tmit| 25004
Save to NVM — .
+ Advanced Delay| 9921 s . e Slow Sum OC: Slow average OC protection of the
AVSBus Basic Filter | 85402us summed phase current
AVSBus Advanced Shutdown on Fault
Debug I
v Telemetry SR e . . . .
onitor Enable [7] Disables output if SPS internal OC trips or per phase
Fault Dissbling 5PS Flag Dectect requires €] CUITENt sense ADC clips. Recommend to leave this
Phase Scope SPS Fault# connection to Controller enabled
enable pin for multiphase rails.

v Command Tools

New
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Digital Multiphase — Temp Fault Configuration

Overview

Internal Temperature Fault

v Configuration [ Internal Temp Sensor OT limit fault limit. When box is

Controller Over Temp Fault Limit | 125.0C | . .
shotdown on Faut checked (recommended), controller will latch off if OT

Phase Configuration

v oor limit is exceeded.
General
External Temperature Faults
Power Train |- I
; SPS Under Temp Fault Limit __100.0 c L.
L‘Z‘;:;k,ng sps over TemprautLimt| | 12s0c | #—] EXternal Smart Power Stage OT/UT fault limit. When box
Ramp Timing Shutdown on Faut is checked (recommended), controller will latch off if OT
Temperature Sense $PS Over Temp Warn Limit | 2000.0C| or UT limit is exceeded.
v Faults

Global Settings
Voltage
Current
Temperature
Black Box
v Memory Config
Save to NVM
v Advanced
AVSBus Basic
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope
v Command Tools

New
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Digital Multiphase — Black Box Setup

:"Ef‘_‘“e""t_ Black Box Enable Enable Black Box: Enables/ Disables Black Box
» Lonfiguration H
Phase Configuration Enable Black Box  Disable m function
v Loop Write Black Box Data to NVM Enable .
General Single NVM write per R Disabe ([T Write Black Box Data to OTP: If enabled, when a Black
Power Train Box event is triggered, Black Box information is written to
Transient e o OTP. There are 10 OTP saves —when OTP is full, no
Dlode Braking BlackBoxsiot| | more Black Box events can be stored in OTP. If disabled,
Ramp Timin, ¢ . .
Temzemui cence I e Black Box events are only stored in RAM, and will be lost
There Has been no Black Box data H H H
+ Faults writterhro the device yet if controller 3V3 input is cycled.
Global Settings
Voltage Single NVM Write per POR: When enabled, only a
current single Black Box event will be stored between device
Temperature . .
_ power cycles (POR). This prevents multiple Black Box
+ Memory Config event triggers from the same fault.
Save to NVM
'Ai;z:e"ﬂ _ Black Box Slot: Selects where to read Black Box Data
LS basic .
AVSBuS Advanced from. Two options: RAM or one of 10 Black Box OTP
Debug S|OtS.
v Telemetry

Monitor
Fault
Phase Scope
v Command Tools

New
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Digital Multiphase — Device PMBus Address Select

File Edit View

Part Library
* Generic
* Digital, Integrated FET
* Digital, POL Single Phase
*» Digital, POL Dual Phase
* Digital, Multiphase
15L6388
ISL6398
15168124
IsLB8127
I5LB8134

ISL68144
15068147
15169122
I15L69124
15169125
I15L69127
15169128
15069133
I15L69134
I5L69137
ISL69138
ISLE9144
15169147

Message Viewer

ISLEB137 | D20

ISL6B137-0 0x20 p 1

Option  Utllities

resioey [ oo

System

Help

Rail Scope  Sequencing
. Power Map 100 % . |
ﬁnﬂl Offline!
‘Source 1 9 %1
| [CS ov oA EAENENES
ISL68137  S@ ee6e
(Rail 0 Offline
> aser X4
(U ov oA L
5168137 2¢ | ‘ ‘ ‘ 2

TIP: If project device address is not set to hardware device
address, PowerNavigator will not be able to download
settings to hardware — make sure the address is correct!

After configuring both outputs with Rail Inspector,
set PMBus address to match intended PMBus
address in actual design

|w

x Nvm Tool

‘onnected Send All Read All Associated Rails

Offiine Rail 1, Rail D

Monitor View = Fault Status
Menitor

L E O
Device Address. =20
B or o
Power Good PG
“Pin Enable v
OulputVoltage
0.000 Vv °- @
T
nputvotszs
000V @
OutputCurrent
0.00 A ¢ @
—
nputCument
0.00 A ¢ '@
TS
internal Temperature
0.00C ¢ @
- = y

' Dongle connected
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Offline Project Is Now Complete!

After reaching the NVM configuration screen on BOTH outputs, your offline project is now
complete! Return to PowerNavigator main screen and save.

Edit View Option Utilities  Help

sl Power Map 100 % .
- O
Offline
Source 1
y Project Name ‘ ‘
E (69137-52p-DEMO PROJECT-0x20-v]] |
Perspective Settin 2 | e N -
i = Offline

S————— - Design Example - Module ‘@‘

I5L68124 ISL69127 61P EV1Z_V2.2

1SL68127

I5L68134

1SL68144 i

1SLB8147

ISL69122 D Do not save perspective

15069124

Save Cancel

15169125

15069127

1SLB9128

1ISL69133
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CONNECTING TO HARDWARE
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Connecting to Hardware

» Once the project file is complete, Renesas’s USB to PMBus adapter
(ZLUSBEVAL3Z) can be used to connect to hardware.

» To connect to the controller’'s PMBus interface, only SCL, SDA and GND
connections from the adapter to the board are required.

EMABLE
GND
SALRT

|

aav
SCL
SDA
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Digital Multiphase — Connecting to Hardware

Connected Devices Offline Mode Project Load

RENESAS ‘ werNavigator™

Choose an option and click start:

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

Dongle connected Choose project:

Connected devices
show up in Device
Scan.

- 15L69127 @ Ox60 Design Example - DPOL

Design Example - Module

ISL69127 61P EV1Z_V2.2

Click on saved project in
“Open Existing Project”
window, then click “Start”

PMBus Address: |10 | to [7F | Create a new project by using one of

the other two options.

Start Cancel

PowerNavigator v5.4.62
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Digital Multiphase — Connected PowerMap

File Edit View Option Utlliies Help
Part Library % _ | Power Map * | Monitor View *
Part Library Power Map 125% | | Monitor -3
* Generic “OFFLINE” indicator is gone, |~ [Veore [ vsa _[¥] g
» Digital, Integrated FET : Veore — <¥in dicating Rardiard is 9 Device Address D0 Device Address )
» Digital, POL Single Phase 4 ®rel 17v | 018 [of1z2)s 5|5 (s 9 — | (| o o I o o
* Digital, POL Dual Phase ] P s 5 @eeee q connected Power Good PG Power Good PG
» Digital, Multiphase - Pin Enable ¥ | | PinEnable ]
* Digital, Module CO n n eCte d IOntput Voltage Output Voltage
* Digital, Power Monitor VSA 1 I 1.700V o @ 0.850V ¢ @
Sibaneiiv oo o Rails show up |
U] PG 0.8V 0A 0|t|2|3|8]|5 |8 . P M o 20l |lo 28
: 15169127 1o In Foweriviap T e
11203V ¢ ®| 12,04V  + ®
. . . . i_o 141 || a 141
Project settings are Monitor View shows real | = (oo (o
automatically downloaded time telemetryread =~ — f}j-009A <-e| jocoA «-®
. 5 o 2501 ] 301
into device back from both outputs ‘
Input Current | |nput Current
/ Jll-012A o @] |-004A o ®
¢ 3 | 501 o 0.1
Message Viewer = System Davices perature Internal
Power Navigator version 5.4.62 = :30.00 L " @ 30.00C o
Set clock speed |
Run update service on demand: false | a0 135 || 40 135
Device bus status updated
Power Navigator update check not péeded at this time rEmmal External Temp i
New scan success Ox60 15L69127, 132.00C o @ 32.00C o @
Device scan success |
Mew scan success Ox60 15L6@127 | -0 135 0 135
Loading configuration for 69127 0x60 J
Configuration parse sugfessful for ISL69127 0x60 Output Power Output Power
* Configuration load sficess for ISL69127-D Ox60. txt _ I - P ]
Project load success i'o‘(xJ w -8 0.00wW s
Created Source 1 | a5 g L0
Created Vcore: ISL69127-0 0x60 ¢ 1 | | j
Created VSA: 151 69127-0 Dx60.m 0. IMIRE 7= I 1 b
ease build up a power system by drag-n-drop from Part Libary to Power Map ¥ Dongle connected
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Digital Multiphase — Monitor View Screen

R .

\:"'::;‘*“’ > vsa > 1 i I I

C— [ — Rail Name(s) Using the Monitor View screen,
. i o Il device telemetry is

Power Good PG Power Good PG . a

3 | (e - «<— Pin or PMBus Enable Selector ¢ ticall dyb k and
Output Violtage Output Vaoltage

1.700V o/ Jossov « +— Vout Telemetry a.u oma ICE.I y rea. ack an
£ displayed in real time.

Input Voltage Input Voltage

12,02V o] |1202v » «— \/In Telemetry

empm Current : iOuLputCunenl -

L (| B * <— lout Telemetry

I.nDlI‘ Current "'Di-ﬂ Current .. .

-0.11A . é-O.DAA e |In Telemetry

\moc_- s e - | +— Internal Temp Telemetry

oco¢ + e ¢ -+ ¢ <—— External Temp Telemetry

.Omput Power ! :;‘:’WPU""”

0.00 W ¢ ooow | «— Pout Telemetry

0.00 W | Jooow * «—— Pin Telemetry
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Digital Multiphase — Railscope

Rail Scope *

RailScope Displays Telemetry information from

multiple rails at the same time

&
a5
30
e Double click slots to add g,
stor s ¢ | rails to RailScope g
Select up to Vin ] IntTemp 2 . £
4 telemetry [l [v] ExtTemp g ?
parameters | | | 20 e g
per device O rin  [J Vehunt ¥
D Pout D Vaux .
0 0
RailScope iy W 2.5 s/div 25 s/div
controls o —
Update Rate: |50.0 ms Vout Pot ﬁ ExtTemp Plot .n 1
Display Poin... [ 500 + - 35 |
Enable/disable [ Logging T File - s
|0gg|ng C:\Users\cyo " o B
Adjust Plot size Plotsize: 4 b 2 5
= ¥ 2
. 5
éi‘.- ":cn 15
9 05 g 10
025 5
0 0
2.5 s/div 2.5 s/div
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Dlgltal Multiphase — PhaseScope

PhaseScope Displays Detailed Telemetry -
— information from one rail (ex — per phase current)

Overview

* Configuration

Phase Configuration 2 e

Y Loop 2247
=[] PH1 (Ox60 p 1) —— - e
Serllect what V] PH2 (0x60 ¢ 1) —— '
phases to PH3 (0x60 ¢ 1) —— s
displa [ | A oemmen = K Per-phase current
play [¥] PH4 (0x60 @ 1) —— ¥ inf tion displaved
telemetry for [7] PHS (0x60 9 1) - ] Information |Sp a.ye
3 T
- [v] PHE (Ox60 @ 1) - - £ a
¥ Faults = 7.32
Global Settings D_i.spia\" Rail or Phases: 4
Voltage ':!:' Al
Current :‘_:_'] R/ Sum ~ o
Temperature - ) Phises i -0.25
2.5 s/div 2.5 sfdiv
Black Box Wl vin [ Pin
" Memor Conte L — o — )
Save to NVM [v] vout [] intTemp Vout Plot Eo ExtTemp Plot e
h @ lout E ExtTemp . s
PhaseScope — M : :
P 5 N =
controls € roue ser 30
S Update Rate: | 50.0 ms
o
Lauds Display Poin... | 500 = E z
Enable/disable [] Logging To File ¥ B,
logging CAUsers\eyo 2 £
Adjust Plot size - g
0.25
2.5 s/div 2.5 s/div
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Digital Multiphase — Monitor/Current Balance

Overview | T
* Configuration
o : : :
T L70v o ooow | === Quick view of device telemetry
N 0174 Pin  000W
Loop Con{fgural‘lon 1211V - o124 and Status
Puwelr Train 2&!:
Transient S0.00¢
Diode Braking — =
DVID Tuning Per Phase Current
y Tlirnperature Sense Phase O Current 0.00 A Offset 0.00 mA c — VIeW Of per phase Current.
v Faults Phase 1 Current -0.00 A Offse 0.00mA o ..
Global Settings Phase 2 Curren:: -0.00 A Oﬁse: D00 mA % lout Telemetry LPF I nd IVI d ual p hase Oﬁsets Can be
::::i'j Phase 3 Current -0.00 A Offset = 000mA &  §0325yus & used to manual |y adjust current
Phase 4 Current -0.00 A Offset 0.00mA
et Wane & Gisvan DK Y balance among phases.
* Memory Config Phase 6 Current -0.11 A Offset 0.00mA
o fout Offet Total lout offset adjustment for each
s, s — = = output. Can be used to manually
* Telemetry - .
e : calibrate offsets at no load.
::;I:e Siopa VSA lin 0.00A Offset | 0.0 A| Width Skew Ons c ] l
v o Tl S Telametry PF: &3 60.325 ) 8 <«— lin tuning for each channel. Can
New Veore lin 0124 Offset 0.0 A Width Skew 2.0 ns : . .
be used to adjust input current
offset errors.
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Digital Multiphase — Fault Re

porting

Overview
* Configuration
Phase Configuration

* Loop
Loop Configuration
Power Train
Transient
Diode Braking
DVID Tuning
Temperature Sense

¥ Faults
Global Settings
Voltage
Current
Temperature
Black Box

* Memory Config
Save to NVM

* Advanced
Debug

* Telemetry

Monitor

Phase Scope
* Command Tools

New

STATUS_WORD
Vout

lout/Pout
Input

Mfr.

Fans

Other
Unknown

STATUS_BYTE
Busy

Off

Vout OV

lout OC

Vin UV
Temperature
Comm/Logic
None of the above

STATUS_VOUT
Vout OV Fault
Vout OV Warning
Vout UV Warning
Vout UV Fault
Vout Max Warning
Ton Max Fault

Toff Max Warning
Vout Tracking Error

STATUS_TEMPERATURE
Over Temperature Fault
Over Temperature Warning
Under Temperature Fault

STATUS_CML

Invalid Command Rx
Invalid Data Rx

PEC Fault

Memory Fault Detected
Processor Fault

Other Communication Fault
Mem/Logic Fault

STATUS_MFR
GPIO2 pin is active

Thermal warning or GPIO1 pin ...

Black box event occurred
Snapshot event occurred
OTP memory is full

SVID interface error

STATUS_lOUT

lout OC Fault

lout OC LV Shutdown Fault
lout OC Warning

lout UC Fault

Ishare Fault

In Power Limiting Mode
Pout OP Fault

Pout OP Warning

STATUS_INPUT

Vin OV Fault

Vin OV Warning

Vin UV Warning

Vin UV Fault

Unit Off for Low Input Voltage
lin OC Fault

lin OC Warning

Pin OP Warning

PMBus Fault reporting. Triggered faults will be displayed here.

TIP: If a rail is having start-up issues, or shutting down during
board bring-up, check fault bits first to help debug issue.
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ADVANCED FEATURE SET: AVSBUS
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AVSBus Overview

= AVSBus is an interface designed to facilitate and expedite point-to-point communication between an ASIC , FPGA, or

other logic, memory, or processor devices and a POL control device on a system for the purpose of adaptive voltage
scaling.

= This bus provides a focused set of functionality for the purpose of high speed rail control. All other configurations and
settings must be done through the GUI or through PMBus.

» The AVSBus commands can always be read, but they cannot be written unless the device is configured to operate via
AVSBUS in the PMBus command OPERATION.

= 2 New Panels are visible using the PowerNavigator GUI to facilitate AVSBus testing

= AVSBUS Basic
= AVSBUS Advanced

» Require dedicated Renesas-developed AVSBus dongle to support device testing. Refer to the EVK users guide for

details on dedicated hardware developed. _ _
*Available only on ISL68137, ISL68134 devices

** Compliant to latest AVSBUS 1.3x04 Spec defined by System Management Interface Forum (PMBUS part I11)
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Digital Multiphase — AVSBus

Overview
+ Configuration
Phase Configuration
v Loop
General
Power Train
Transient
Diode Braking
Ramp Timing
Temperature Sense
v Faults
Global Settings
Voltage
Current
Temperature
Black Box
v Memory Config
Save to NVM
v Advanced
S —
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope
+ Command Tools

New

AVSBus Host Interface Configuration

Vout Mode PMBus Nomina

VDDIO Voltage 3.3V

Bus Speed

5 MHz

VDDIO - adjust I/O voltage on AVSBus adapter

AVSBus Commands

VouT 0.0v
Transition Rate Rising 0.0mV/us
Transition Rate Falling 0.0mV/us

Reset VOUT
out 0.0A
Temperature 0.0°C
Version o]

Status

Vdone

Read Send

Read Send

Send
Read
Read
Read
Read Clear

OT Fault

Bus Speed — Adjust AVSBus speed on AVSBus adapter.
Max 50MHz

AVSBus Commands —
read/write single AVSBus
commands to device.
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Digital Multiphase — AVSBus

Overview

+ Configuration

Phase Configuration
v Loop
General
Power Train
Transient
Diode Braking
Ramp Timing
Temperature Sense
v Faults
Global Settings
Voltage
Current
Temperature
Black Box
v Memory Config
Save to NVM
v Advanced
AVS5Bus Basic
AVSBus Advanced
Debug
v Telemetry
Monitor
Fault
Phase Scope
+ Command Tools

New

Vdone

OT Fault

Transmission Burst @ Single Frame O Three Frames

Delete Command Clear Buffer

[] Loop for 2

Copy Output

\

iterations  0/100 Gammand

Drag and drop AVSBus commands to “queue” up a
sequence of AVSBus commands to AVSBus dongle
buffer. Up to 100 commands can be queued at a
time.

Delays can be added to the sequence, allowing the
AVSBus commands to be precisely sequenced.

Save Load

Execute

Once queued up, the command loop can be run and
the AVSBus commands will be executed.

Checking the Loop button allows the command
sequence to be repeated.

Clear Output
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AVS CLK = 25MHz
Slew = 25mV/us

CH1: Vout 1

; . } !
| CH2: AVSCLK : i , CH2: AVSCLK-
-CH3: AVSDATA ' ' : : ' CHS3: AVSDATA

s R

@B 90.0mV Offset:600mY  1M0 By:20.0M | e ./ 740mv 5.0us/div  1.0GSls 1.0ns/pt T 90.0mV Offset:500mY  1MQ By:20.0M Iﬂm A T40mv 5.0ps/div  1.0GSls 1.0ns/pt
D 1.0Vidiv LT, -20.0M] Single Seq D 1.0V/div RLUYE;:20.0M] Single Seq
T 1.0Vidiv 1MQ §,:20.0M 1 acgs RL:50.0k 1.0V/div MO §y:20.0M 1acgs RL:50.0k

Using the AVSBuUSs interface, 300mV change in Vout takes <20us, enabling rapid changes in CPU power states
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SAVING SETTINGS TO NVM
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Digital Multiphase NVM Stores

» Renesas Digital Multiphase controllers contain OTP (one time programmable) NVM memory for
storing device configuration settings.

= Up to 8 different configurations (Configuration ID’s) can be stored in the device, using 1 of 8
available NVM “slots”

= Once a NVM slot is used, it cannot be erased or reprogrammed.
= Multiple versions of the same Configuration ID can be stored in NVM — the controller will always use the most recent

version.

= At start-up, an external pin-strap resistor tells the controller which of the stored Configuration
ID’s to use
» The resistor does not point to a NVM slot, but rather to a CONFIGURATION _ID

© 2017 Renesas Electronics Corporation. All rights reserved. e AR O\ g [PI=INgAV B Page 47 BIG IDEAS FOR EVERY SPACE o 2 ENESANANAS



Example Configuration Stores

Memory Allocation

Example: Storing Configs
* A 4+0 design configuration is
first stored as Config ID 1

Upon Power Up
« A 1800 Ohm Rconfig will
result in Cfgl (Rev 1) to
be used. Only the latest
revision will ever be
loaded

Cfg 1 (Rev O

 The 4+0 design is then
updated due to design
change (ex. Vboot change),
resulting in a new Config ID
1 store.

A 3300 Ohm Rconfig will
result in Cfg4 (Rev0) to be

used
« A 3+1 design configuration is R CONFIG p—

stored as Config ID 4 o °

In this example: 1800 1
= 2 CONFIG IDs are stored in OTP z:z z
= 3 OTP slots are used, however. CFG1 (Rev 0)| 2300 ;
uses a slot, but is not accessible since it has 3900 5
been replaced by CFG1 (Rev 1) 4700 6
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Saving Settings to NVM

' Project Information
Project Name: 15069127 61P EV1Z_V2.2

Device: 15L69127-0 Ox60
¥ Loop Pinstrapped Configuration: Configuration ID0

* Configuration

Phase Configuration

Loop Configuration

Power Train

Transient S riolec

Diode Braking

DVID Tuning continue.

Temperature Sense Refresh Save Project
* Faults

Global Settings

Device Connection: Online

Device settings may have changed since the last
project save, Please click Refresh to recalculate and

- the device that is

- First click on the “Save to

To save the current config
to the on-board memory in

connected.

s NVM” in the Rail Inspector
Tushparatiss Configuration ID 0 Jan S
s it 1. If the project has not been
_ Configuration ID 3 Nol Save -
e | saved since the most recent
iy ertennps e we o changes, the "Refresh”
w07 wee e pUttON WIll be enabled and
B - the “Save” buttons for the
configuration IDs will be
disabled.
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Saving Settings to NVM

* Configuration
Phase Configuration
¥ Loop
Loop Configuration

Power Train

' Project Information

Project Name: 15069127 61P EV1Z_V2.2
Device: 15L69127-0 Ox60
Pinstrapped Configuration: Configuration ID 0

Device Connection: Online

After project has been saved,
“Refresh” will gray out,
indicating the latest settings

;’::ﬁi:"t king :::::::}:system has been saved. It may be burned h ave bee n Saved . “Save
i to OTP, . . .
s wen e+ Project” is enabled if the
emperature Sense L .
e Confgurations _ project has unsaved changes.
obal Settings 8 NVM Saves Remaining XL
Voltage NVM Contents
Current Configuration ID 0 No |« T . .
Temperature Configuration ID 1 No Save Save Optlons WI II nOW
Black Box Configuration ID 2 No Save 1 1
* Memory Config Configuration 1D 3 No Save be aCtlve ! al IOWI n g the
F Configuration D4 o o project to be saved to 1
Configuration ID S No Save .
= Teler:::ug Cnnﬁguration D6 None Save Of 8 a.Va.I I ab I e C FG I D ’S
quitr:r Configuration ID 7 Non Save
Fault —
Phase Scope
* Command Tools
New
© 2017 Renesas Electronics Corporation. All rights reserved. Page 50 BIG IDEAS FOR EVERY SPACE u z E N ESAS



Saving Settings to NVM

Overview

 Project Information
* Configuration

Phase Configuration

Project Name: 15069127 61P EV1Z_V2.2
Device: 15L69127-0 Ox60

¥ Loop Pinstrapped Configuration: Configuration ID0

Loop Configuration

Power Train

The current system has been saved. It may be burned

Re-loading the NVM
A/screen will show that there

Transient Erpiest
Diode Braking to OTP
DVID Tuning

Temperature Sense

¥ Faults Coﬂﬁtu! i .ﬂ;n;

Global Settings

Voltage

Current Configuration ID 0
Temperature Configuration 1D 1
Black Box Configuration 1D 2

* Memory Config

Configuration 1D 3
Configuration ID 4

’ M;Z’;ild Configuration 1D 5
* Telemetry Configuration 1D &
Monitor Configuration ID 7
Fault
Phase Scope

* Command Tools

New

Device Connection: Online

Refresh Save Project

7 NVM Saves Remaining
NVM Contents

Match Found Save

Save

Once the configuration has
been saved, input power to
the part should be cycled.

are now 7/ saves
remaining. In addition, the
NVM contents will show a
match to the project in your
directory.

Clicking on the “Match
Found” button will show
information for the
matching project.
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HEX FILE EXPORT
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Digital Multiphase HEX File Export

» To support production programming, Digital Multiphase controllers support a HEX export utility.

» Once a design has been finalized, the exported HEX file is used to program devices on high speed production
programmers.

» The HEX export utility is available under the “Utilities” menu on the main PowerNavigator
screen.

= Using this utility, multiple projects can be combined into a single HEX file

= Each project is assigned one of 8 available CONFIG_IDs
= An external resistor is then used to select the proper CONFIG_ID
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Digital Multiphase — Saving A Project

Edit View Option Utilities Help

[Please build up a power system by drag-n-drop from Part Libary to Power Map

e p——
Open Ctri+0 Power Map 125% [ ] | Monitor f e
o vsa [»] vean >
| | [vsa ] Device Address B Deviee Address =
Export Production Hax Source 1 s e [ ] off o @ o o
Preferences PG
Perspective Settiny 113 b H b4
. Select “Save” from File Menu.
R A e el o @
» Automotive P N .. | oo
s i Be sure to save revision
Loz information in project name m
141
Design Example - DPOL SRR i i
Design Example - Module |°'°° A « @/ |0.00A ®
[ o ?Sﬂ,lr | o 301
seozewevizvez e i
[0o0A  « @] |0.00A ®|
L =) =
£ intemal Temperature | Internal Temperature
|2400Cc + @ |24.00C ®|
External Temperature | External Temperature
27.00C « @| [[26.00C oo®
["] Do not save perspective = = = 4
Output Power | Output Power
Save Cancel 000W « ®| |0.00W ®|
40 410 40 410
Input Power (input Power
000W « @| |0.00W ®|
40 410 | 40 40 J
< 2 -
Message Viewer xR PV
Power Navigator version 5.4.62 o
Set clock speed Il
Run updste service on demand: false
Device bus status updated
I"urwer Navigator u!:d'a.te EF‘.E..:‘.‘.“_M needed at this time I
f’ Dongle connected
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Digital Multiphase — Exporting HEX File

| File  Edit
= ) e
Part Library o
» Generic [» vean [»
» Digital, Integrated FET 060 Device Address w60
» Digital, POL Single Phase _| off o B Jon o
* Digital, POL Dual Phase Good PG Power Good PG
» Digital, Multiphase nable *| | PinEnable v
: z:':i: :Tf:,li,,,““n, Select a part number, Drag devices from the library on the left to Config 1D slots on the right. ;:T oo m;“:@ b
* Automotive
.| . contigD0 . Clear = L -
[nput vatage
» @ 1222V = @
conﬁg D1 Mone Clear 141 ] 141
1 [ 1 Current. [output current =
After saving, select “Multiphase T o e | e
9 g, . %01 ‘u 301
Hex Exporter” from Utilities Menu. |
Conﬁg D3 b L Clear current input Current |
4 A+ ® |000A + @
Config ID 4 |Lo 501
9 Clear | internal Temperature ]
iy | 125.00C » ®
Config ID 5 Clear s |l 13
| Temperature External
Config ID 6 Clear ooc « ®| |27.00C =+ ®
Bl ] Ko s
Conﬁg D7 Output Power
Qe + ®| [ooow @
Programming Address Ox60 - = flfolm =
v Input T
(for programming house only) W e.o| looow e-®
410 | l_m a0 |
! —
Power Navigator version 5.4.62 .
Set clock speed | |
Run update service on demand: false |
Device bus status updated
?nwer Navigator uPdf‘le Eh‘efkp_m needed at this time |
Please build up @ power system by drag-n-drop from Part Libary to Power Map ¥ Dongle connected
© 2017 Renesas Electronics Corporation. All rights reserved.  [IXENEISY@OIN ==\ IR Page 55 BIG IDEAS FOR EVERY SPACE o z ENESANANAS



Digital Multiphase — Exporting HEX File

E | =
In Mu Itlphase Hex Select a part number. Drag devices from the library on the left to Config ID slots on the right.
Exporter, select & [ BN Config DO : Gicor
controller part number IsLee121 ConfigID 1 —
I15L68124
from drop down box o
ISL68127 Clear
IsL68128 Config ID 3 Cliiar
I1SL68134
Config ID 4
ISL68137 i Clax
ISL68144 Config ID 5 Clear
I5L68147
Config ID 6 i Clear
I5L69122
ISLE9124 ConfigID 7 Clear
I1SLB9125 )
Programming Address 0x60
15L69127 (for programming house only)
15069128
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Digital Multiphase — Exporting HEX File

After part number is
selected, the Hex Exporter
tool will scan the
PowerNavigator Projects

ISL69134 ~ IS

folder for all project IDs
with that part number. ISL69134-0 0x60
After scanning is
complete, all projects
using that part number will
be displayed

ISLED134-0 Ox60

Select project, then Click
and drag project into
desired Config ID.

¥ ISLE9134-31P-EV12C_5345_0218

¥ 15L69134-31P-EV1ZC_5345_FINAL

Config IDO | 5159134-31P-EV1ZC_5345_FINAL: I1SL691: | | Clear

Config ID 1 {(None)
Config ID 2 [None) ,,
4

Config ID 3 (None) ,/,
\N P4
~---_——”

ConfigID4 | (None)
ConfigD5 | (None)
ConfigID6 | (None)
ConfigiD7 | (None)

Programming Address

Drag devices from the library on the left to Config 1D slots on the right.

Oxo0
(for programming house only) f

Clear

Clear

Clear

Clear

Clear

Clear

Clear

Export Hex File

environment.

Set programming address to match
address of controller in programming
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Digital Multiphase — Exporting HEX File

. [|
Select a part number. Drag devices from the library on the left to Config 1D slots on the right.
ISL69134 ~ I Config D0 | |5169134-31P-EV1ZC_5345_FINAL: 1SL691: | | Clear
¥ ISL69134-31P-EV1ZC 53450218 | ConfigID1 | (None) Clear
ISL69134-0 OxB0
fig |
v 15169134-31P-EV1ZC 5345 FINAL | S°™9'P2 | (None) Clear
ConfigID3 | (None) Clear
= : : : ":Dl'iflg ID -4 I:Mone} f:lEﬂr
N o L. )
o . SRR Mone) Clear
s S i ConfigID 6 | (Nane) Clear After all projects have been
"o L o loaded, click “Export Hex File”
B i B i Config ID 7 {None) Clear
B s i ARRFNNG S Ox60 Spo Heu £
st N (for programming house only)
e In resulting pop-up window, select save location and
e R ; file name for Hex file. To ease Hex file management,
G e be sure to include version numbering in Hex file.
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Digital Multiphase — Configuration Vs. HEX File

Hex File

C f- . F-l [= 151691:34-10 (60 hex RevE hex E!!l
On Ig u ratlon I e 1 4807COAD4SD22DOOLE
2 4807COAEQOOQOS00TA
5 15L6913+0 00ze LI 3 4307C000050400007F
o IETEEAEAD T 4 4909C001352E332E323401
2 # connected: true
5 & IC DEVICE ID 0x002DD249 5  450BC0O020000015536E4928E8DAS
4 4 IC DEVICE REV 0x00040000 5 D00SCOEE01000C
5 % 5.3.24 T 0005COFT0001D7
6 # 2016/06/10 11:54:48 8 0007COF6B3040000D1
: - ox00  oxo 5 0007COF&00000000DE
& X X
9 SFVRATETODAC 0x00004444 £ o0xE451 10  0007COF&00000000DE
10 SFTELTEMPRANGE 0x0000020D # 0xE452 11 0007COF&00000000DE
11 SFTELVINRANGEMY 0x000051D1 # OxE4S3 12 0007COFE00000000DE
12  SFTELVOUTRANGEMV 0x0000104C # oxE454 15 0007COFE00000000DE
13 SFPINRANGEBYS 0x00001062 # OxE45S i
4  SFLPVOUTRANGEMY 0x00001000 # oxE4sE - 0007COFE00000000DE
15 SFLPIINRANGEBY64 0x00000400 £ 0xE457 15 0007COF600000000DE
16 SCALEDROOP 0x031B0318 & oxE4ss 1 0007COF600000000D8
17 TEMPCOO 0x00000000 # 0xE459 17 Q00TCOF&0000000008
12 TEMPCO1 0x00000000 # OxE45R B 000 7COES0000000008
19 SCALETOUT 0x136D136D $ 0xE45B )
20  SCALEPOWER 0x09F209F2 # OxE45C e V00 7COF&00000000D6
21 TCTELCFG1 0x41841C11 # OXE45D 20 000T7COF&00000000D&
22 TCTELCFG2 0x00000000 # OxE4SE 21 0007COF600000000DE
23 TCTELCFG3 0x00000001 £ OxE4SF 52 0007COFE00000000DE
2¢ REMUSR_TMONCALOFFSET 0x00000000 # 0x1090 N (07 COFED0000000DE
25 REMUSR_FILTERWAIT 0x00000010 £ o0x1091 -
26 RBMUSR_CHOUTLIMITS 0xFFCEFFCE £ 0x1092 24 0007COFE00000000DE
27 REMUSR_CHIUTLIMITS OXFFCEFECE # 0x1093 25 0007COFE01000000CE
28 REMUSR_OTLIMITS 0x107D7D7D # 0x1094 26 0007COF600000000D8
25 REMUSR_TEMPCONFIG 0x25E2828C # o0x1095 57 000TCOFEE3040000D1
30 RAMUSE_PHO1DCRFILTRES 0x000001EC # 0x1096 e A00TCOFEN3E4014840
51 REMUSR PH23DCRFILTRES 0x00000000 # 0x1097 <
22 RAMUSR_PH4SDCRFILTRES 0x01ECO1EC £ ox1098 25 DO00OTCOFE019001BD4S
55 REMUSR PHEDCRFILTRES 0x800001EC £ 0x1099 30 0007COF60D27002093
34 RAMUSR_PHO1ISENGAIN 0x80008000 # 0xl1093 31 Q007COF603B4014849
35 REMUSR_PH23ISENGAIN 0x80003000 # 0x1098 s [ ——
26 REMUSR_PH45ISENGAIN 0x80008000 # ox109C o
37 RAMUSE_PH&ISENGATN 0x80008000 # 0x109D e 0007COF62503002005
32 RAMUSR_PHO1ISENCFFSET 0x003A0000 # 0x109E 34 0007COF670B5054654
25 REMUSR_PH23ISENCFFSET 0x00000000 # 0x109F 35 0007COF60020044614
38 O0007COF&2968FFF738
37  000TCOFGEDFFA10064
38 0007COF64919496884
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PROJECT COMPARE
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Digital Multiphase — Project Compare

File Edit View Optio

e [ —
125% |  Monitor

x

Part Library Multiphase Hex Exparter . &
* Gereric s = i vsa ¥ veon ¥
igif Device Address 060 Device Address w60
» Digital, Integrated FET Satend —ry ﬁ . oa
» Digital, POL Single Phase & pal OV 0A  |FSlapEns e s e . o ©] ._ J (¢}
» Digital, POL Dual Phase x Lac]
» Digital, Multiphase EI v
* Digital, Module |
» Digital, Power Monitor .
» Automotive L Export to Excel XML ]
9
Loaded Project Data .
141
.
Select “Project Comparison”
elec roject comparison
from Utilities menu
el
T w
.
.
71357
.
llﬂr
.
ljﬂr
Load Project Remove Project
7
Message Viewer = [ TS0
Power Navigator version 5.4.62
Set clock speed ‘ ‘
Run update service on demand: false I
Device bus status updated
Power Navigator update check not needed at this time o

Please build uo & power svstem by drag-n-droo from Part Libarv to Power Map W Nanela rannactad
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Digital Multiphase — Connecting to Hardware

L Export to Excel XML _I

Loaded Project Data

In resulting pop-up window, navigate to
project you wish to compare.

© « 4 L « Projects » ISL69134-31P-EV1ZC_5345.0218

Organize = New folder

~

Name Date modified Type Size

4 & This PC
y Deskiop
Documents

W Downloads

B Music

& Pictures
- |§ Videos
» B (C)PCB
o (G) Group (\\ausf
& (H) CYOUNGO7$
= (P) Public (\\ausfi

). Config Files 2/16/2018 11:18 A, File folder
k. Hex Files 2/16/2018 11:18 A..  File folder
| 15L69134-31P-EV1ZC_5345_0218.xml 2/16/2018 11118 A.. XML File 305 KB

Click “Load Project”

Remove Project

& Network S K >

File name: | 150L69134-31P-EV1ZC_5345_0218.xml v | |Project XML file (*xml) v

Open Cancel
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Digital Multiphase — Connecting to Hardware

Export to Excel XML

After projects have been
loaded, expand to show
individual rails

¥ Loaded Project Data
v I5L69134-31P-EV1ZC_5345_0218
* I5L69134-0 Oxb0
(P# 0) VSA

~
(PHUVEON SN

v ISL69134-0 Ox60
(P# 0) VSA
(P# 1) VCCINZ

v 15169134-31P-EV 12(:_5345}'&!&;..

FELES134-21P-EVITE
[SLEGT34-0 Dl (P 1
WOOIN

«

SLEN134-31P-BVITC_
[BLES134-0 D0 (P 73
voom2

CRC| Configuration ID0 v | 4 248D73F4
Phase Dropping Delay [u;{ 2000.0

PS0 Min Phase Codnt 1.0
Ps1 Phase}.’ount 1
D Addr 0.0
~~o 7 LockSVID Reject
e e e = TUTTRIM (] (V) 0.0
VOUTCALOFESET (mw) (V) 0.0

SVID 1CC MAX 100.0
SVID Temp MAX 125.0
SVID Pin MAX (W) 500.0

EEBEG765
2000.0
1.0
1
0.0
Reject
0.0
0.0
100.0
125.0

Vin Minimum (v) 80 g Drag and drop rails into
SVID 30h (VOUT MAX Code) 255.0 25 .
Multi-VR Config 1.0 {1 compare window
Vout Maximum (V) 2.3 -
Protocol ID 5.0 5.0
>| Boot Voltage (V) 0.9 0.950000000...
Bootcap Recharge Frequency (kHz 10.0 10.0
Load Project Remeve Project 2 Minimrf:-: P\':M Lm:' !l'ime] 30 3.0
Switching Frequency (kHz) 499.6002197... 499.6002197...
UFET RDSon (mQ) 3.0 30
LFET RDSon (mQ) 05 0.9
RPCB (m0) 0.2 0.2
L (nominal) (nH) 180.0 180.0
DCR [mQ) 0.31 0.31
Current Sense Scheme SPS 5PS
SPS Output Level (mV/A) 4.8 4.8
Nom. Full Scale per phase current 77.70833333... 77.70833333...
Chulk Qty. 3.0 3.0
Chulk C{each) (uF) 4230 4230
EEH“: iiﬂ liiinl [mﬂ! 4.0 4.0
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Digital Multiphase — Connecting to Hardware

Export to Excel XML

AL 34-21P-BVITT
[SLEGT34-0 Dull) (Fek 1
WO

SLER134-31P-EV120_-
[BLES134-0 D0 (P 73
voom2

¥ Loaded Project Data
v I5L69134-31P-EV1ZC_5345_0218
* I5L69134-0 Oxb0

figuration IDO = 24BD73F4 EEBEGTES
Phase D g lelay (us) 2000.0 2000.0
(Pi# 0) VSA PSO Min Phase 1.0 1.0
(P& 1) VCOIN PS1 Phase Count

v I5L69134-31P-EV12C_5345_FINAL SVID eldr
v 15L69134-0 0x60 KRekmn : .
b s °0 | Scan List for differences, OR
(P# 0) VSA VOUTCALOFFSET (mw) (V) 0.0 0.0 )
[P 1) VCCINZ SVIDICCMAX  100.0 woo | click “Export to Excel XML”
SVID Temp MAX 125.0 125.0 :
SVID Pin MAX (W) 500.0 500.0
Vin Minimum (V) 8.0 8.0
SVID 30h (VOUT MAX Code) 255.0 255.0
Multi-VR Config 1.0 1.0
Vout Maximum (V) 2.3 23
Brotooalln S0 50
< > l Boot Voltage (V) 0.9 0.950000000... |
Bootcap Recha requency (kHz 100 Loy
Load Project Remeve Project E Minimrf:-: P\':M Lm:' Time] 3.0 3.0
Switching Frequency (kHz) 499.6002197... 499.6002197...
UFET RDSon (ma) 3.0 30
LFET RDSon (mQ) 0.9 09
RPCB [m0) 0.2 0.2
L (nominal) (nH) 180.0 180.0
DCR [mQ) 0.31 0.31
Current Sense Scheme SPS 5P5
SPS Output Level (mV/A) 4.8 4.8
Nom. Full Scale per phase current 77.70833333... 77.70833333...
Chulk Qty. 3.0 3.0
Chulk C (each) (uF)  423.0 423.0
Ik { ) {mC 4.0 4.0 W
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Digital Multiphase — Connecting to Hardware

B |

Export to Excel XML

¥ Loaded Project Data
¥ 150L69134-31P-EV1Z2C_534R0218
* I50L69134-0 Ox60

CRC| Configuration IDD v
Phase Dropping Delay (us)

After clicking “Export to Excel
*| XML”, name comparison and

select save location

Min Phase Count
PS1 Phase Count
SVID Addr
Lock SVID
UTTRIM [mv) (V)
LOFFSET (mw) (V)

(P# 1) VCCINZ

< )I

Load Project Remave Project

SVID ICC MAX
SVID Temp MAX

Minimum PWM Low Tim
Switching Frequency (kHz)
UFET RDSon (m()

LFET RDSon (m))

RPCB [m0)

L (nominal) (nH)

DCR {m02)

Current Sense Scheme
SPS Output Level (mV/A)

Nom. Full Scale per phase current 77

Chulk Qty.
Cbulk C {each) (uF)
Ik ESR (each] (mQ)

x

FELBIN L 21P-EIE f PELES 34 31P-EV 20
[SLAGT34.0 Out0 (P 1)) | (5LE6G134.00 Dus) (P 13

WCDIN WEOM2
248D73F4 EEBEGTES
2000.0 2000.0
1.0 1.0
1 1
0.0 0.0
Reject Reject
0.0 0.0
0.0 0.0

t L. » ThisPC » Documents b Intersil » PowerMavigator »

Organize v New folder
B Desktop o [T -
& Downloads ) ] ]
%3 Dropb: . Cenfiguration Files
rophox
: | DemoBoards
%] Recent places :
1 15L6398_Verify
1M This PC . Old projects
g Deskt 1 Perspectives
#m Desktop :
B 1 Projects
"| Documents j
i Downloads 1 Projects - Copy
M 1 Schematics
usic
& Pictures 1 Telemetrylog
1) To Move
B Videos

- Project Comparison_DMP_DEMO.xm|
£, (cPce = P

(G:) Group (\ausfilel.intersil.corp)
H:) BHOWELLS (\ausFILET)

59 (Z) group (V\au

v & Search PowerNavigator o

- @
Date modified Type

5/23/2016 439 PM  File folder
4/8/2016 11:06 AM File folder
11/5/2015 1:31PM File folder
4/19/2016 6:00 PM  File folder
1/13/2016 12:01 PM  File folder
6/10/2016 11:46 AM  File folder
6/9/2016 2:37 PM File folder
1/14/2016 1:12 PM File folder
6/10/2016 11:07 AM  File folder
4/22/2016 T:08 PM  File folder
5/24/2016 1211 AM XML File

>

File name: | [H{Ea 8T, |

4]

Save as type: | Excel XML file (*ami)

4

(+ Hide Folders
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Digital Multiphase — Connecting to Hardware

BEHS -0 2 B s 1 ¥ — M X
HOME INSERT PAGE LAYOUT  FORMULAS DATA  REVIEW  VIEW Young, Christian =

“P]E’?‘} Calibri ‘AR ==E®- B |cenea - F[E L} ;;:;':“- 5 oy M

=~ = = = Delete -~ [ -

e S e B A sz e B son e v et G T e

Clipboard = Font & Alignment & Number = Styles Cells Editing ~

G1 i X v Kk v

| D E F G H I ) K

2 1SL69134-0 0x60 (P# 1]  ISLE9134-0 0x60 (PH 1)

3 VCCIN

4

5

6

7

8

9
1.0 1.0 - )
i i Differences will be
e re— ically highlighted |
automatically highlighted in
3.0 3.0 RED
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