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PROVIDING SOLUTIONS FOR TODAY'S
COMPLEX POWER NEEDS

p A Complete Power Solution
.
Renesas offers a complete portfolio of high-performance power solutions for processor,

controller, DSP, FPGA, CPLD, DDR memory or other loads in your system. Whether you need
standard linear regulators, highly flexible PWM controllers/regulators, or fully integrated power

modules, our products are tailored to meet your design challenges.

AC DC DC AC||AC DC DC

85V~280V 100V~300V 350V~400V 5V/12V/24V/48V/Others
AC Bridge L Transformer Secondary L : POL
input md Rectifier PFC Isolation Rectifier Filter Supply

0

Housekeeping Devices: MOSFET l] é— SR FET Power
) ping ’ Drivers g =3 Drivers Management
— Bias Supply: ISL6719

— Current Sense OpAmps .
— General OpAmps PWM N+1 Oring
Controller & Hot Plug

Featured in this guide:

Analog Controllers Switching Regulators Simple DC/DC

Driver Driver FETs DC/De AMP
DC/DC

¢ On-chip MOSFET drivers e Integrated HS/LS FETs ¢ Built-in step-down FET e Integrated power FET,
e Internal bootstrap diodes * Integrated compensation * Multi-outputs in single differential amplifier
e Integrated compensation * Low-medium voltage/load package
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ANALOG CONTROLLERS

High Voltage/High Current for Today's Power Demands

Benefits and Key Features

A 4

Robust, Reliable Performance
m Extensive protection (OCP, OVP, OTP, SCP)

® Pre-hiased startup, external compensation

Large Selection ==
= \Wide input voltages up to 72V

Control
&
Logic

m Several configurations (single output, multi-output, multi-phase)

m Wide frequency (100 kHz to 2.5 MHz)
m Variety of package choices (i.e. DFN, QFN, HTSSOP, QSOP)

Feedback
Control

High Integration
® On-chip MOSFET drivers

Analog Controller

® |nternal bootstrap diodes
® |ntegrated compensation

,||_I_T |
.||——/vv»~'w~§w

NEIRV// W 60V Sync Buck Controller Eliminates Need for Intermediate Power Conversion Stage

The ISL8117/A is 60V
synchronous buck controller

RENESAS

able to bypass the intermediate . 1SL8117

step-down conversion stage

ically required.
P yTeq HV Input

Reduces Design Time and Solution Cost 24V/36V/48V

m Option of internal or external compensation

m Adjustable frequency up to 2 MHz optimizes power supply cost,
size and efficiency

Simplifies Design, Easy-to-Use
® No external compensation required
® Layout friendly pin architecture
m Default design values reduce external components
® |ess real estate, higher performance
—40% fewer external components than competing devices

—Up to 98% efficiency, 1.5% output voltage accuracy

5 RS 77 2
"

ISL8117/A

1.2v/1.8V

ISL8117/A

ISL8117/A

1.8V/3.3V

ISL8117/A

ISL8117/A

Single-Output Analog Controllers

lout
Input Part No. Vin Range (V) | Vour Range (V) (max) (A) Package Technical Highlights
ISL8104 1.2t0 12 0.6 to Dmax*V|n 30 16 Ld QFN, 14 Ld SOIC
ISL6341/A/B/C 1.5t0 12 0.8 to Dmax*ViN 30 10 Ld DFN
ISL6545A 1t0 12 0.6 to Dmax*Vin 25 10 Ld DFN, 8 Ld SOIC
ISL8105A/B 451014 0.6 to Dmax*Vin 2 10 Ld DFN, 8 Ld SOIC IR GO AL 1Y
ISL8118 3.3t020 0.6 to Dmax*Vin 30 28 Ld QFN
Voltage mode with feed forward,
ISL6540A 331020 0.6 to Dmax*V|n 30 28 Ld QFN feature rich, popular for POL
module
ISL8106 71025 0.6 to Dmax*Vin 12 16 Ld QFN
1SL8130 451028 0.6 to Dmax*Vin 2 20Ld QFN, 20 Ld QSOP Uniyersal controller for buck boost
ISL6420B 451028 0.6 to Dmax*Vin 20 20 Ld QFN, 20 Ld QS0P
ISL8115 301036 0.6 to Dmax*Vin 40 241d TQFN LA LR RS
control, current sharing
o Current mode, simplified pin-out,
ISL8117/A 4510 60 0.6 to Dmax*Vin 20 16 Ld QFN, 16 Ld TSSOP
low external components
m ISL8107 9to 75 1.2 to Dmax*VIN 10 16 Ld QFN

Multi-Output Analog Controllers

Output Part No. Vin Range (V)

Vour Range (V)

lout
(max) (A)

Package

Technical Highlights

- ISL6446A 5.6to 24 0.6 to Dmax*V|n 25/ch 24 Ld QSOP 2 outputs, voltage mode
« 3 outputs, current mode, internal
ISL9444 451028 0.6 to Dmax*ViN 25/ch 40 Ld QFN :
compensation
Triple :
1SL9440B 4510 24 0.8 to Dmax*Viy 08/ch 32Ld QFN SOOI
soft-start

Multiphase Analog Controllers

lour

Vin Range (V) | Vour Range (V) (max) (A) Package Technical Highlights
I1SL8126 3.0t0 26.5 0.6 to Dmax*Vin 60 32 Ld QFN Current sharing up to 12 phase
ISL8121 301020 0.6 to Dmax*Vin 60 241d QFN AP [ R B
module
1SL6558 5+10% 0.8 to Dmax*V|n 120 20 Ld QFN, 16 Ld SOIC 4-phase controller, 5V|N bias

www.intersil.com/analog-power \
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SWITCHING REGULATORS 2.5V-6V Synchronous Buck Regulators

#of lout AdjSS/ = Ext Adj Adj
- Part No. Outputs Vin Range (V) | (max)(A) | Vour Range (V) | PFM TRK Comp Sync Freq 0oCcP Package
Wide Vin Coverage
1SL8088 Dual 2751055 0.8 0.6to Vin Y N/N N y N N 10 Ld 3x3 DFN
1SL80019/A Single 271055 15 0.6to Vi Y N/N y N N N 8Ld 2x2 TDFN
Benefits and Key Features o ooy " ISL80015/A Single 271055 15 0610 Vi N N/N N N N N 8 Ld 2x2 TDFN
pto 4
Robust & Reliable Performance ISL854xx Server Supply ISL8022 Dual 271055 217 0.6to VIN Y N/N N Y N N 12 Ld 4x3 DFN
beood. Enable. ad <oft 1SL8002/A Single 2810 5.5 2 0.6to Vin Y N/N y N N N 8Ld 2x2 TDFN
[ | -
good, Enable, ac. softstart 2 L A » ISL8002B Single 271055 2 06104 Y YIY N N N N 8 Ld 2x2 TDFN
m Extensive protection (OCP, OVP, OTP, SCP) ISL85033 G0 S g T :
m External frequency synchronization = Intermediate Bus S ISL80020/A Single 271055 2 0.6to VIN N N/N N N N N 8 Ld 2x2 TDFN
o >
High Integration Vin 18V oR S ISL8033/A Dual 285106 33 0.8to ViN N N/N N Y N Y 24 Ld 4x4 QFN
® Internal compensation 12V ISL850xx |/03éi\;p|y = SL80030/A Single 271055 3 0.6to Vin N N/N N N N N 8Ld 2x2 DFN
Target Applications . o 1SL80031/A Single 271055 3 0.6to Vin Y N/N N N N N 8Ld 2x2 DFN
= Servers and infrastructure POLs 25V t0 5.5V 1SL8023/A Single 271055 3 0.6to Vin Y YN y Y Y N 16 Ld 3x3 TQFN
® Industrial PCs, factory automation, PLCs 23y ISL80xx géitlg 3-3\|/ 1SL8024/A Single 271055 1 0.6 to Vi Y YN Y % % N 16 Ld 3x3 TAFN
upply
m General purpose POLs 1SL8025/A Single 271055 5 0.6to Vin Y Y/N Y Y Y N 16 Ld 3x3 TAFN
® Telacom and networking systams ISL8026/A Single 251055 6 06t0 Vin y Y/N y y y N 16 Ld 3x3 TQFN
1SL8016 Single 271055 6 0.6to Vin Y YN y y y y 20 Ld 3x4 QFN
. . . 1SL8018 Single 271055 8 0.6to Vin Y YN y Y Y y 20 Ld 3x4 QFN
NERIY@ 40V Sync Buck Regulator Family— Wide Vin Range with Rich Feature Sets
Adjustable Output Voltage Up to 18V Synchronous Buck Regulators
. Part No. Vin Range lour Package
m 0.6V to 95% of input voltage ‘ Part No. # of Outputs Vin Range lout (max) Vourt Range la (typ) Package
™ Wide conversion range ISLBs2 35Vt 4o 150 mA SSTORN ISL85003/A Single 45Vt0 18V 3A 0.8V to Dmax*Viy 32mA 12 Ld 3x4 DFN
Fully Integrated quErE | amiwme | e ST : ISL85005/A Single 45V to 18V 5A 0.8V to Dmax*Vin 32mA 12 Ld 43 DFN
® Internal compensation ISL85009 Single 38Vt0 18V 9A 0.6V to Dmax*Viy 3mA 15 Ld 3.5x3.5 TAFN
m |ntegrated HS/LS FETs and bootstrap diode ISL85415 3Vto 36V 500 mA 4x3 DFN
1SL85012 Single 38V to 18V 12A 0.6V to Dmax*Vin 3mA 15 Ld 3.5x3.5 TAFN
Selectable PWM or PFM Mode <>
S S Lol L ISL85014 Single 3.8V t0 18V 14A 0.6V to Dmax*Viy 3mA 15 Ld 3.5x3.5 TAFN
m PFM for high efficiency at light loads
¢ yatie ISL85410 | 3Vto 40V 1A 43 DFN 6
Full Protection
SLEI02 | 3V1040v oA 3 DN Up to 28V Synchronous Buck Regulators
m OC (Pos & Neg), OV, UV, OT protections and UVLO
‘ 1SL85033 ‘ Dual ‘ 4.5V to 28V ‘ 3A 0.8V to Dmax*Vin 12mA 28 Ld 4x4 TQFN
Using 40V Sync Buck Regulator Family to Power MCUs Up to 40V Synchronous Buck Regulators
1SL85412 Single 3.5V to 40V 150 mA 0.6V to Dmax*Vin 50 pA 8Ld 3x3 TDFN
12VDC to 20VDC :
12,18V, > PA 1SL85413 Single 3.5V to 40V 300 mA 0.6V to Dmax*Vin 50 pA 8 Ld 3x3 DFN
33, 5V . . 1SL85415 Single 3V to 36V 500 mA 0.6V to Dmax*Vin 80 pA 12 Ld 4x3 DFN
. or
p— »m—"—’ CPX3 Power ISL85418 Single 3V to 40V 800 mA 0.6V to Dmax*Vn 80 pA 12 Ld 4x3 DFN
85412/13 < Line
40V|y RX/RL/RZ I/F for ¢ 1SL85410 Single 3V to 40V 1A 0.6V to Dmax*Vn 80 pA 12 Ld 4x3 DFN
Switching MCUs Meter
Regulators ARt 1SL854102 Single 3V to 40V 1.2A 0.6V to Dmax*Vin 80 pA 12 Ld 4x3 DFN
g RL73/G13
. ° | :gtﬁ“nguck_Boost) Single 3V t0 40V 25A 0.8V to Dmax*Vin 300 pA 20 Ld 4x4 QFN
12V, 24V

E-meter System Diagram

www.intersil.com/switching-regulators \




SIMPLE DC/DC POWER ICs P

Part No. Ch Circuit Vin (V) Vour (V) lout MAX (A) Package Sequence
ICs for Microcontroller Power Supply System oh 1233y
RAA230231 ch2=Adj.*

Adj: 0.8V to 6.0V

Benefits and Key Features i
RAA230232 9 DC/DC x2 151016 ch1=33V an 20-pin Controlled by v

(Step-down) ch2=5.0V HTSSOP P-Good

Compact Design Conventional Product
Simple DC/DC Power IC ch 1=Adj.
RAA230233 ch2=Adj.*

The main power supply circuit elements
p pply Adj: 0.8V to 6.0V

12V
are integrated. This reduces the number _|:
. o RAA230131 33V
of components and mounting area of the -50% a3y :
MCU/SoC Mounting Area MCU/SoC DC/DC 8-pin
wer ly block. -30% p _
power supply bloc o RAA230132 1 (tep-down) 45t0 16 5.0V 3A HLSOP v
RAA230133 Adj:*' 0.8V to 6.0V
RAA230151 3.3V
) RAA230152 1 ?gt/ % o] 7.0t0 28 5.0V 3A SHL"S'%P - v
Reduced System Power Consumption Power Consumption Comparison Auto PFM Mode — Automatic Switching ep-down
with 16V 2-Ch Devices to High-efficiency Operation Mode RAA230153 Adj:*' 0.8V to 6.0V

Integrated Auto PFM (Pulse Frequency
Modulation) mode. Matches the system'’s

PWM mode €« PFM mode *1: Adjustable: Voltage can be set using an external resistor.
www.renesas.com/simple-power \

Comparison of power
111 consumption of this portion

the overall power consumption. B Lo
55

operating current, making it easy to reduce

Power conversion efficiency

Simple DC/DC Applications

Output current Industrial Equipment (PLCs, etc.) Handheld Terminals

Lightload  Heavy load

PWM (Pulse Width Modulation)
PFM (Pulse Frequency Modulation)

Other DC/DC Other DC/DC  Renesas DC/DC
(non PFM) (PFM) (PFM) RAA230233

Other Devices
; E.g. Sub-MCU, Sensor,
Amplifier, USB, etc.

Power Supply

RAA230231

RAA230231
RAA230152 De/nC

Easy Power Supply Design for Renesas RZ Family MPUs and R-IN Series Multi-Protocol LSI Products
Dc/ne DC/De

DC/DC

® RZ and R-IN reference boards populated with Simple ® The integrated discharge circuit simplifies R-IN cutoff sequence design. DC/DC

DC/DC devices are available. Simplify the design process Other Devices

and reduce development turn around time by utilizing the R-IN power sequence Simple power supply falling-edge waveform E.g. Sub-MCU, SRAM,
. . - EEPROM, Logic IC, etc.
provided circuit diagrams and recommended parts. 1/03.3V G /_\ 20ms
PHY 15V LEN £ < >
(Option) /~’ X
Core 1.0V ,r// ‘\\\ 3.3V
V7 W\ )
Y i r— Smart Grid
VD33
Cutoff within
100ms
® Board schematics with FZ/ALA RAAZION0S MIR1) g Power Supply
+ e wEea i Vin

® There is no need for
an external discharge
circuit, reducing the
total number of parts.

Renesas MCU, SoC
and other suggested
devices are available.

DC/DC
Discharge
circuit

1

No external
discharge 1
circuitneeded @~ - - - z7_ =N

R-IN RAA230231
DC/DC

DC/DC




LOW DROPOUT REGULATORS (LDO) SHUNT REGULATORS

High Performance LDOs Reference Power Supply ICs
Best Dropout and Transient Performance for Sensitive Loads
These high-performance, single > _ _ Shunt regulators are the standard reference voltage source its use as a reference power source for amplifier circuits, A/D
output low-dropout (LDO) i \ ISL80510 vs. Competitor: Transient Response widely used by the feedback circuits of switching power supplies converters, etc., it is also widely used for feedback circuits of
voltage regulators offer noise S, The high transient performance of 1SL80510/05 allows minimal and so on. Compared to the Zener diode, which is a discrete switching regulators.
immunity across a wide range variation in output with a small 4.7 yuF output ceramic capacitor. product, a shunt regulator has much better voltage precision The reference voltage has a product lineup of about 2.5 V/ of the
of frequencies. The 1SL80510 and ISL80505 deliver 1A because voltage control is carried out as an IC. In addition to standard and 1.26 V of the low voltage type.
and 0.5A of continuous output current and ultra-low 1SL80510 Competitor
dropout of 130 mV and 45 mV at full load, respectively. . o

Shunt Regulators Lineup Shunt Regulator Application

Key Features

® BiCMOS process for very small drop out

Renesas Shunt ViN iy Shunt Regulator Vour
Regulators —O_‘ V v \, C

I w

| | Error Amp
Power Vi
Supply
Low-Voltage (1.26V) Type Standard-Voltage (2.5V) Type
R2

m Stable operation with only 4.7 uF capacitor 10mA1A @IS 10mA1A@aA/s
m Adjustable monotonous soft-start :
® Fast transient response

® Enable pin for on/off operation

® Thermally enhanced 8 Ld DFN package

m Qver current and over-temperature protection The ISL80510 has a peak-to-peak excursion that's 9 times |- |- T Vaer
m Pin-to-pin compatible 0.5A and 1.0A devices lower than the competitor’s device under similar conditions. UPC1943 UPC1093 GND .
UPC1944
m Fullindustrial temp. range operation
High-Performance LDOs Shunt Regulators
lout PSRR @1 kHz Fixed VouT Dropout Acc. . Low-Voltage (1.26V) Type Standard-Voltage (2.5V) Type
Part No. Vin (V) Vour (V) max (A) | (dB) SplitInput | Option (mV) (%) Iq Package UPC1943T UPC1944T UPC1944GR UPC1093TA UPC1093T UPC1093G
1SL80505 18106 081055 05 50 No No 45 18 29 mA 8 Ld 3x3 DEN Reference voltage | VREF (V) 1.23 (min.) to 1.26 (typ.) to 1.29 (max.) 2.440 (min.) to 2.495 (typ.) to 2.550 (max.)
Cathode voltage VKA (V) 24 (max.) 36 (max.)
1SL80510 2.2t06 0.8t05.5 1 48 No No 130 1.8 22mA 8 Ld 3x3 DFN o pmm— IK (mA) 30 (max.) 100 (max.)
Operating .
ISL80101A 22t06 0.8tob 1 43 No Yes 90 1.8 3.0mA 10 Ld 3x3 DFN TA(°C) -30 to +85 -20to +85
temperature range
1SL80101-Adj. 22t06 0.8to b 1 58 No Yes 130 1.8 3.0mA 10 Ld 3x3 DFN NDC é
5-pin
1SL80102 22106 08105 2 55 No Yes 81 18 75mA | 10Ld 3x3DFN mini mold
(SC-74A) |
REF A K
1SL80103 22t06 0.8to 5 8 55 No Yes 120 1.8 75mA 10 Ld 3x3 DFN
A A A
) — — —
1SL80111 1t03.6 0.8t03.3 1 80 Yes No 27 1.6 35mA 10 Ld 3x3 DFN 3-pin
Package SO
1SL80112 11036 081033 2 80 Yi N 53 16 35mA | 10Ld 3x3DFN mini mold
to 3. 810 3. es 0 d 5m e (SC-62) Ll Ll Ll D D D D D D
REF A K K A REF K A REF
1SL80113 1t03.6 0.81t03.3 3 80 Yes No 75 1.6 3.5 mA 10 Ld 3x3 DFN
K[ [1REF K[ [1REF
1SL80136 6to 40 251012 0.05 45 No No 120 1.0 18 pA 8 Ld EPSOIC . Nc[ [INC Nel NG
8-pin SOP Nc[ NA NC[] A
ISL80138 6 t0 40 251012 0.15 7 No No 295 10 18uA | 14Ld HTSSOP NeE pine Ne INC

www.intersil.com/Ido \ www.renesas.com/shunt-regulators \




BATTERY MANAGEMENT

Management and Protection of Lithium-ion Batteries

MONITOR T’B‘ m PROTECT
Protect, Monitor & Balance Rechargeable Battery Packs @ A Q e

Renesas’ Li-ion battery pack monitoring, protection and balancing ICs are

specifically designed to meet the stringent safety, reliability and performance

requirements of portable and battery powered applications such as consumer,

industrial & medical products. ==l
BALANCE

Battery Front End (BFE), Battery Management ICs

Benefits and Key Features

FET Control
\ High-side
Protection and Cell Host Controlled Sl
. detection
Balancing Features
m Hot plug tolerant m Current measurement Detection
of voltage &
= Over/under voltage m Cell voltage measurement temperature
m Charge/discharge current m Pack voltage measurement of cell
m FET control when error detected ® Temperature measurement J

m LED indication by GPIO
= Power supply for MCU

m Open-wire detection

® Auto-cell balancing BFE Battery Pack System Diagram

[NEIY(i)yl Standalone Battery Protection System Accurately Monitors & Balances Rechargeable Battery Packs

m 8-cell voltage monitors support Li-ion CoOg, Li-ion Mn204, and Li-ion FePQa
battery chemistries

m Highest level of integration: cell voltage level shift, automatic cell balance,
14-bit ADC, current sense monitor, power FET control, and temperature
sensor interface

RENETS
15194202

m Multiple cell voltage protection options up to 4.8V

® [ntegrated charge/discharge FET drive circuitry with built-in charge pump
supports high-side N-channel FETs

www.intersil.com/
battery_management \

Battery Front End, Multi-Cell Li-lon Battery Management ICs

Charge/Discharge FET | Stand-

12-13
Battery Fuel Gauge ICs (FGIC)

Dedicated 1-package solution with MCU and AFE for Battery Management System provides intelligent battery system by constantly
monitoring the battery state.

Benefits and Key Features

Safety and Protection Remaining Capacity
Control Management

FET Control

1 Detection of
temperature
and voltage
of cells

m Qver/under voltage
m Charge/discharge current

m Current/voltage detection

m Precise coulomb counter Detection of

m FET control when error detected m Deterioration detection g:li?:rggd
m Chemical fuse control ® Calculation and learning of battery currents

m Cell balancing capacity ~ FGIC
® Fault detection/history management
FGIC Battery Pack System Diagram

FGIC Block Diagram

Voltage and Current Measurement by Independent A/D Converters
= Current detection: 153 pA/LSB resolution (18-bit A~ 5 mQ shunt resistor), @

B
support for continuous measurement — T
m \oltage/temperature measurement: 15-bit A~ ADC AFE | | |
High Reliability & High Integration T A e oeae
m Built-in FET protection for overcurrent or short circuit conditions Reset Reference
® Redundant fault detection by both MCU and AFE Power Supply Voltage _{
m Ability to set lifecycle related limits and maintain battery parameter and MZ:gor —{
operation history using data flash guaranteed for 100,000 erase/write cycles RL78 Flash ROM Balance —{
m [ntegrated CAN interface and RTC (Real Time Clock) circuit for industrial apps, MCU Core Data Flash Ulret i —i
ICs can manage date and time in a single device (RAJ240090 and RAJ240100) ==
12C Bus/UART I/F I/F
Few Parts, Low System Cost CAN Interface
m Supports large-current discharge with N-channel FET drivers Interrupt C”(;;er‘zl'}’r'roe“r:i”’
m [ntegrated pull-up resistors for thermistor Detection

Extended Battery Life

® Low power mode with consumption of 25 pA or less and cell balance circuit
to maximize battery capacity (RAJ240090 and RAJ240100)

<_> AAA
yvy

A\
Internal Block Diagram of FGIC

www.renesas.com/battery-management \

Battery Fuel Gauge ICs

Cell Current alone Internal
Interface | Balance | Sense Location capable | ADC Features Package
3 |8 |4t036 |1SL94202/203 | I:C External | High Side | N-channel, High Side | Yes Yes all sl G, 48TQFN
standalone capable
4 |6 |8to264 |1SL94208 I Both Low Side | N-channel, Low Side | No No LIS P 13 320FN
internal cell balance
6 12 6to60 | ISL94212 SPI External | No N/A No Yes 60V pack voltage, daisy-chain | 64TQFP

Pack
Voltage (V) Serial I/F Features Package
2 4 410 25 RAJ240045 64 KB 40KB 2-ch I°C, UART 12 Compact package (dmmx4mm) 320FN
2 5 41025 RAJ240075 | 64KB | 40KB | 3-ch | I’C,UART 11 | Compact package (Ammx4mm) 320FN
5 cell support
) 5 41028 RAJ240080 | 64KB | 55KB | 3-ch | IC,UART 22 | GPIO: 1/0x18, inputx2, NODx2 18LOFP
3 8 41050 RAJ240090 | 128KB | 7KB ach | kc,uaRT.cAN | 31 | Mighvoitage tolerance, on-chip CAN, | o)) opp
low power consumption (25 pA)
3 10 | 4t050 RAJ240100 | 128KB | 7KB a-ch | FC,UART.CAN | 31 | Highvoltage tolerance, on-chip CAN, | o)) opp
low power consumption (25 pA)

* Specifications are subject to change without notice




POWER MODULES

Complete Power System in an Encapsulated Module

Benefits and Key Features

Easy to Use

u Full integration means
less complexity and

more ease of design PWM
Controller

Renesas Power Mod

ule

MOSFETs

Full Featured

m \ersatile features
such as soft-start,
fault protection and
parallel module
multi-phasing

1 @
ISL8273M |
Module2 [amd
ouT2 o

|
.
.

_ Vout =1V @ 320A
Vin=4.5Vto 14V RpIpeR Vil O
Module 1 —>

lout 1 @ Current

balancing
ensures
equal output
current—

no thermal
runoff

ISL8273M
Module 4 —>
loyT4 o~

Highest Power Density
= Power output up to 250W POL in a single package

Thermally Enhanced Package Technology

® Thermal molding compound allows for even heat distribution
u [arge copper pads transfer heat efficiently

m Operates at full load across wide temperature range

m | eaded package allows pin access

No Heatsink — No airflow
Copper leadframe allows
direct heat transfer.

A A

MOSFET MOSFET

Copper lead frame

v v v

INDUCTOR

Real-Time Telemetry—Dynamic Configuration
(Available in Digital Power Modules)

#2\ PowerNavigator™ GUI

Allows simple configuration and monitoring of multiple
Digital-DC devices using a PC with a USB interface.

Analog Modules

A simple, effective DC/DC

power supply solution i
that integrates necessary

power elements in a single
package.

a0 Offine

[Tore| o [ o g l
sz (3]

Digital Modules

ram, 11

A high-performance DC/DC power
supply solution that integrates all
power elements in a single package
and supports digital communication
and configurability for advanced
power management techniques. Digitally design with
PowerNavigator GUI software.

Analog & Digital Power Module Lineup

Output Current / Channel

80A

40A

20A

10A

5A

Advanced
Digital Power

Performance
Analog

ok Pin
4.5VIN - 14ViN Compatible
50A
45V|N - 14VIN
33A 33A
I1SL8278M
2.75V|N - 4VIN 4.5VIN - 14VIN 30A/30A
S 45VIN - 14VIN
25A
45V|N - 14VIN
15A
TVIN - 42VIN
10A
45ViN - 13.2VIN
6A
6A 2L9006M
2.85VIN - 6VIN 45VIN-13.2VIN
A
> 1SL8205M R
2.6ViN-5.5VIN 4A
3A/3A 10Vin - 80ViN M
2.85VIN - BVIN
3A
1SL8202M
2.6VIN - 5.5VIN -
3.3ViN-5VIN 5VIN - 12VIN 24VIN +

Input Voltage

www.intersil.com/powermodule \




MOSFET DRIVERS

Industry Leading Bridge Drivers

CIIZAIRI  Family of 60V Bridge Drivers for BLDC and Similar Loads

Optimized for Battery Powered Applications
from 5V to 60V

® 60V max rating is suitable for 36V battery applications

m 45 UVLO allows operation as low as 5V

® Proprietary sleep mode activation eliminates the need for
additional 1/0 control pins

m Very low Iq (<10 pA) eliminates the need for a disconnect
switch to maintain idle battery life

Integrated Linear Regulators (HIP2104) for

External Loads

m Reduces external components for lower BOM cost and
smaller solution footprint

® 12V output provides gate drive bias

m 3.3V output provides digital controller bias

1A Sourcing, 2A Sinking MOSFET Drivers

® Enough drive strength for high speed switching applications
® Enough drive strength for very high MOSFET gate charge
Easy to Configure Half-Bridge, Full-Bridge,

and 3-phase

m Small packages allow drivers to be placed next to
the bridge FETs

VBAT

16-17
Bridge Drivers Lineup

Renesas Bridge
Drivers

Half-Bridge Full-Bridge

VBAT |
—

uController

Integrated FET
Full-Bridge

[ ] [ ]

|- HIP2100 |- Ist2110 “ 1sL6700 - HIP2103 |- HIP4080A |- HIP4082 - HIP4083 ~ HIP4020
HIP2101  ISL2111 HIP2104 HIP4081A L HiPaoss
1 HIP4086A

100V BLDC Motor Control— Using High Voltage MOSFET

Drivers with Renesas MCUs

® Smaller solution size

m Better system efficiency through higher driver
current and lower lg

m Adaptive dead-time eliminates the need for
leading edge delays for shoot-thru prevention,
reducing the programming complexity for the
controller

m BOM cost saving with integrated current monitor

Applications

m Telecom bricks and power supplies
® High power motor control
m Robotics

Typical Full-Bridge Application

120V 3A/4A
Bridge
MOSFET
Driver

120V 3A/4A

Bridge
MOSFET
Driver

120V 3A/4A
Bridge
MOSFET

Renesas
RX23T
MCU




WIRELESS CHARGING Selectable Operation Modes

Operation Mode System Configuration (M = Master, S = Slave) Features

Ultra-small One-chip Solution for Receiver Integration

ATPC Mode Doak Detactor ® Transmitting power: Automatically controlled based on load
Fully functional receiver in a single chip—Wireless Power Transmission (WPT) control, (automatic power POV"er st el o il ly Gl
.. . ® \WPT communication: Active (between Tx and Rx
Li-ion/polymer battery charger, protection and DC/DC. control) Battery ( )
m Other features
: Commun|cat|on — Stable and safe operation by precise power control of
Benefits and Key Features transmitting IC which monitors receiving IC's condition
o . . . — Minimizing heat generation by proper power control
Eliminates the need to Change Batteries Smgl_e-c!up Rx IC Enables Smaller & Renesas recommends this mode
or Connect a Power Cable Applications
Wireless charglng enables device design with no need | AII_functlons needed fgr receiver integrated on one Standalone Mode S~ s el e e
for connection ports chip. The ultra-small size (3.22mmx2.77mm) helps (fixed-power — = Batt harding: Automaticall wrolled
— Waterproof / dustproof make smaller applications TxIC I 5 . Battery attery ¢ argl.ng._ utoma _|ca y controtle
_ Washable transfer) (S) = ® \WPT communication: Not in use
_ Smaller and thinner High-Efficiency DC/DC—Longer Battery Life = m Usable even at weak coupling between Tx coil and Rx coil
m |ntegrating DC/DC converter for a system power
Hearlng supply. High-efficiency of 85% (at 1 mA load) extends o
A|d Wearable battery life MCU Control Mode Peak Detector ® Transmitting power: Controlled by external MCU
e . . (controlled by MCU) PO_Wfr m Battery charging: Automatically controlled
Minimizing Heat Generation Battery m \WPT communication: Active (between Tx and Rx)
® Proper power control between Tx IC and Rx IC m Useable for system debugging
(at ATPC mode) enables minimized heat generation, ¢ Communication ¢ A — Use PC software instead of MCU
No Connectors Health Monitor a Li-ion/polymer battery is protected from heat (M) M)
Needed Charging Pad Tx MCU Rx MCU
Wireless _Charglng Transmitter System Receiver System Wireless Charging svstem ICs
System Diagram it bbb S |
| | | . .
| RAA458100 pPA2690T1 R 1 RAA457100 | Li-ion . OPerat"]g Ambient
Power : : : : Battery Type Part. No Advantage Functions Temperature Package
Supply . I
)I GaFe D”V_er f‘_’r Power 1 Charger o RAA458100 * 5V single power source (usable power * Selectable half bridge/full bridge -20 to +60°C 40-pin UQFN
I Bridge Circuit I = bank) . (5.0mm x 5.0mm
4.4-525V | " -] o o * Transmission power control :
I E o Safety (built-in brid . - x 0.65mm thin,
| | 5 afety (built-in bridge circuit over current « 2 wire serial interface ]
| I ] protection and 2 systems of external 0.4mm pitch)
I : : Protection g overheat protection) « Bridge circuit over current protection
I - .
: Monitor & [j=========z § « Integrated functions such as gate * 2 systems of external overheat protection
f I i i i 2 . :
| Protection & DC/DC s _drlver, monitor & protection and I°C Input voltage: 4.4V to 5.25V
: i interface
I
: Modulation : : Modulation RAA457100 o All functions in a small package * Synchronous rectification -20 to +50°C 41-pin WLBGA
g g rectifier, modulation, demodulation, o | ithittmei 3.22mm x
: Demodulation : : Demodulation {Jattery protection and li-lon battery Lithium-ion second battery charge control (277mm X
| ” > h ) (selectable charge termmatlon voltage 0'70 thi
| 0 = gy N from 4.05V, 4.2V and 4.35V, rapid-charge 0.4mnr1nm 'tclrlll)
B e e b ! £ * Top level of power-efficiency DC/DC current setting: Max. 70 mA) : 2
§ converter for long-life battery « Power supply control to application
; e Battery protection
E ¢ 12-hit A/D converter for monitor
(-9
¢ DC/DC converter (selectable from 1.2V,
1.5V, 1.8V and 3.0V)
* 2 wire serial interface

Reference coils are available. Renesas confirmed that they suit for our system. Contact us for more information.

www.renesas.com/wireless-charging \




RESOURCES

FPGA POWER SOLUTIONS

Complete Power Delivery Solutions for FPGAs

Renesas offers a complete portfolio of high performance 18T Voltage e
power solutions for FPGAs and other loads in your system. Regulator Voltage
These product_s, which _range from standard Imear_ 2N Voltage /0
regulators to highly flexible PWM controller and driver Regulator Voltage

options to plug-in fully integrated power modules, are
3RD Voltage Auxiliary

tailored to meet your design challenges.
y g g Regulator Voltage

For more information, visit: www.intersil.com/en/

applications/fpga-power-solutions.html Reset

One or A A

Two Chip | Voltage Voltage
Solution "1 Supervisor Reference

Use PowerCompass to find your
FPGA Power Solution

www.intersil.com/powercompass \

m Qver 250 templates covering popular FPGA platforms
= Xilinx and Intel (Altera) FPGA power estimator import function 4TH \/oltage DDR SDRAM
to jump start Regulator

Sequencer
(Optional)

Renesas Power Management ICs offer Solutions for Industry-Leading FPGA Products

Xilinx Intel (Altera) Lattice Microsemi

m Spartan Series m Stratix Series m ECP Family m PolarFire FPGA Family

m \/irtex Series ® Arria Series m CE Family m |GLOO2 Low Density FPGAs
m Kintex Series m Cyclone Series m CrossLink Family m RTG4 Radiation-Tolerant FPGAs
u Artix Series m MAX 10 Series ® Mach Family ® SmartFusion2 SoC FPGA

m Zynq Series

20-21

POWERCOMPASS™ TOOL

Simplify Your Power Design with the
PowerCompass Multi-load Configurator

The PowerCompass™ tool makes product selection easy—quickly find Renesas
parts that match your requirements, set up multiple rails if needed, perform
high-level system analysis and generate reference design files.

m Upfront design time reduced by 92%

® Multiple solution options highlight design tradeoffs for BOM count,
design size and price

m Pre-loaded design templates for popular FPGAs and microprocessors

Start Your Project Now

www.intersil.com/powercompass \

Define Your Power Select Summary Generate
Requirements Parts Analysis Reference Designs
- -
Inputs and Outputs Suggested Parts Max Power Dissipation it
——— regusted odll Select prts you might want t include. 0.79 Watts le-] 1
Matches 60~ Limit Results Per Topol = o EOE o)
A — T e &t ot 2]
| Efficiency v Prases |7 .
I Rail 1 5 s|[ 1] so I Rail 1 Ivcc(osv@u.somzo ““ 8wl W (L
folor ) = el | st Pot Desrton P o O il
=S ——— s =
o owput | Buck (Multiphase Controller) P — :E ": “?-1—
| B istesss e e oo 5
] e caia P - -




Parametric Search

Find the product you want by filtering by various
specifications.

www.renesas.com/search/parametric-search.html

e-learning

Learn how to use Renesas semiconductor

products online. Useful for self-learning.
academy.renesas.com

Engineer School

Covers basic embedded-system concepts and
1 . L
r-'! technologles. Intended for.readfars considering
a career in embedded engineering, and for

professionals looking to fill in some gaps.
www.renesas.com/support/technical-resources/engineer-
school.html

DESIGN TOOLS AND SUPPORT

Get to Market Faster and Easier with Comprehensive Tools and Support

EDA Data

epa | Renesas Electronics prepares the EDA symbols

Symbols

and simulation models for the development
TAT shortening. Please utilize your application

development.
www.renesas.com/support/technical-resources/eda-data.html

RENESAS Lab. 'l-..'Fl
Renesas Virtual Power Laboratory
Renesas Electronics prepares the web simulation tool

for the development TAT shortening. Please utilize your

application development.
www.renesas.com/support/technical-resources/analog-simulation.html

RenesasRUlZ om

Think it. Build it. Post it.

A forum and community site to share technical information,
questions and opinions with others who use Renesas

devices.
renesasrulz.com

www.renesas.com/ecosystem \

Effective January 1, 2018, Renesas and Intersil are operating as
one unified enterprise, bringing about a significant expansion to the
intrinsic capabilities of semiconductors.

This combination unites the widely acclaimed Renesas MCU and
SoC technologies with Intersil's market-leading expertise in high
performance power management and precision analog devices.
In turn, this brings organic growth in the automotive, industrial and
broadbased sectors, allowing the new enterprise to respond with
greater speed to customers’ systems needs.

The union of Renesas with Intersil began with the completion of

the acquisition on February 24, 2017, and the unified “One Global
Renesas” went into operation across all markets the following July—
bringing together the strengths of both organizations in anticipation
of customer requirements in a rapidly changing market environment.
This truly global organization offers a vast synergistic effect.

Join Renesas as it strengthens its leading position in the global
semiconductor market.

i m{mm-‘ ‘x

About Renesas

Renesas Electronics delivers trusted embedded
design innovation with complete semiconductor
solutions that enable billions of connected, intelligent
devices to enhance the way people work and live—
securely and safely.

The number one global supplier of microcontrollers,
and a leader in Analog & Power and SoC products,
Renesas provides the expertise, quality, and
comprehensive solutions for a broad range of
Automotive, Industrial, Home Electronics (HE), Office
Automation (OA) and Information Communication
Technology (ICT) applications to help shape a
limitless future.

Global Network

Responding rapidly to customer needs through
strong global operations.

Renesas Main Offices

Buckinghamshire

u.

Milpitas, CA

Beijing

Tokyo (HQ),
Musashi, Takasaki,
Naka

JAPAN

Hong Kong
Shenzhen Taipei
CHINA :

\EIEWSE]




\VNET RENESAS

Reach Further™ BIG IDEAS FOR EVERY SPACE

Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semi products and ication examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the
design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described
in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse

engineering.
5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the product's quality grade, as indicated below.
"Standard": Computers; office i testand it audio and visual equipment; home electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.; traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.}, or may cause serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified
by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products
outside of such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high
reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility
of bodily injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate
treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and ical, you are for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use
of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your

with applicable laws and r

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products

(Note 1)~ "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) ~ “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)
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Refer to "http://www.renesas.com/" for the latest and detailed information

Renesas Electronics America Inc. Renesas Electronics Hong Kong Limited
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