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RL78 -TRUE LOW POWER™ il
MICROCONTROLLER FAMILY Bt

low power
= Scalability of package,
The expanding family of Renesas RL78 microcontrollers consists of both general-purpose memory and peripheral
and application-specific devices. These increasingly popular MCUs make possible ultra- features
low-power applications by giving system designers advanced power-saving features = System cost-saving features
and high-performance operation. Because the devices offer important capabilities such = Wide voltage and

i i i inati . mperatur ration
as an innovative Snooze mode that allows serial communication and ADC operation temperature operatio

while the CPU is inactive, RL78 MCUs are demonstrably superior solutions for a vast
span of battery-powered applications.

= On-chip safety features

True
Low Power
Extensive m 66 pA/MHz operation Broad
= 0.57 pA (RTC & LVD) .
Ecosystem B ; Scalability
= Unique “Snooze” mode
m Advanced development tools = 10 to 128 pins
m Third-party support = 1 KB to 512 KB Flash

= Online resources = Pin compatibility
= Online training: Renesas
Interactive

m Peripheral 1/O redirection

L7

Safety &

System Cost

Security

Reduction

» Memory with ECC n 32/64 MHz (+/- 1%) OCO

m Safety support included: = On-chip low-voltage
IEC 60730 H lg h detection circuit

= High temperature support: Efficiency m Data flash with BGO

=S I0Re = On-chip VREF and
n Up to 1.39 DMIPS/MHz temperature sensor

m 1.6V to 5.5V operation
» DMA/DTC/ELC

The expanding RL78 family has solutions

G1F

Enhanced Motor

G1G

Small Motor

Low Pin Count

geared to a wide variety of IME B,ﬁt],!,?hﬁ,
H Industrial
yOlll' deSIgn needs 11D Industrial Sensor Sensor
Detector ’ 1B
MA F14/F15 Metering e
bt Enhanced
Lighting F13 Automotive, CAN Metering
‘ ! F12 Automotive Enhanced Feature
Appsllcatll?. D1A Automotive e
peciti Automotive LIN
LCD & CAN = IEx N(_a)_ct
onnectivity,
L13 Enhanced Analog Enhanced Analog
Standard & USB L1A and Peripherals
LCB) Blood Glucose
(Segment)
G1A
Geneld 12-bit ADC Gx Next
Purpose G13 G114 > Pilr‘i';i'::g,
G10 G11 \eondard Extended Low Pin Count
Low Power

FUNCTIONALITY



INTRODUCING THE RL78/G1F GROUP —
COMPARATOR, DAC AND PGA INTEGRATION ON RL78 MCU

The RL78/G1F group is ideal for applications that require
high-performance timer and analog functions in small
packages, such as motor control and sensor systems, as
well as various consumer and industrial applications.

RL78/G1F N4 .
BLOCK DIAGRAM RU78 |

VDD=1.6to55V
Ta=-40t0105°C

ANALOG INTEGRATIONS

m 10-bit ADC up to 17 channels with 2.125 ps
conversion time

m 8-bit DAC up to two channels

RAM
Parity Check m Comparators (2 ch) with high-speed 70 ns (typ.)
ADC response time
Self-diagnostic 3 . )
m A comparator with two multiplexer inputs for four
Mﬂi‘:gr'i‘ng external inputs each
Memory m PGA with max x32 gain and internal connection to
CRC Power Management comparator and ADC inputs
I/0 Port Program Flash HALT
Readback up to 64 KB RTC, DTC Enabled
— EXTENDED FEATURES
SRAM “SNOOZE
Timers 55KB Serial, ADC Enabled m DTC, ELC and MAC for highly efficient signal
Timer Array Unit Data Flash STOP processing
16-bit, 4 ch 4KB SRAM On _ o
T TmerRD m Timer RD for motor applications
16-bit, 2 ch Communications m IrDA support
E{‘gﬁrﬁcﬁ lslgsligr 10_@?3 " » RL78 common platform with 32-64 KB flash and
Timer RJ 1x1°C Internal Vref. 24.-64 p.|ns
16-bit, 1 ch Multi-Master m Migration path from R8C takes advantage of the
In'ﬁtazr_\é_eilrl?er 6x CSI/SPI Temp. Sensor common peripherals
e 7-, 8-bit DAC
WDT 3x UART _ Ebibzeh
17-bit, 1 ch .
7-,8-, 9-hit Comparator 64 KB
RTC 1xLIN Input Selectabl Flash
X nput Selectable
Calendar 1ch Comparator 32KB
Timer RX 24-pin 32-pin 36-pin 48-pin 64-pin
16-bit, 1 ch IrDA PGA Package | gy QFp LGA aFp QFp
Size 4x4mm 7x7Tmm 4x4mm 7xImm | 10x10mm
Pitch 0.5mm 0.8mm 0.5mm 0.5mm 0.5mm
DTC Clock Generation ELC Thickness 0.8mm 1.7mm 0.76mm 1.7mm 1.7mm
|
33 Sources Internal, External, Sub-clock 22 Events 10-bit ADC 8ch 13ch 15ch 17 ch 17 ch
ST T 8-bit DAC 1ch 2ch 2¢ch 2¢ch 2¢ch
Interrupt Controller POR LVD Deg_uglw/t_race Comparator 9¢h 2¢h 2¢h 2¢h 2¢ch
4 Levels ' ingle-wire PGA 1ch 1ch 1ch 1ch 1ch




RL78 LOW-POWER MODES MAXIMIZE

BATTERY LIFE

Three low-power modes maximize battery
life — either by putting on-chip functions
such as the CPU, clock, and peripherals in
standby — or by turning them off when they
aren’t being used.

Condition Match

Halt mode Snooze mode

No Condition

Snooze mode reduces
power consumption by
over 30%

SNOOZE MODE
m Some peripherals (ADC, UART and SPI) remain

WIDE OPERATING RANGE WITHOUT
SACRIFICING EFFICIENCY

operational in Standby modes.

m MCU transits from Stop mode by timer-trigger

or serial-data reception.

m MCU wakes up only when acquired data matches

the condition. If it does not, it goes back

to Stop mode without CPU intervention.
m Power savings up to 76% can be

obtained; e.g., the ADC consumes

1.2 mA in Snooze mode vs.

5.1 mA in 32 MHz Run mode.

ADC CONVERSION IN SNOOZE MODE

Analog
Input

ADC with trigger by timer

Upper Limit

Lower Limit

1.2mA

Snooze
Mode
(ADC)

1.6Vtob5V.

5.1 mA

m RL78 MCUs have the widest operating voltage in their class:

m Built-in voltage regulator allows RL78-based systems to operate from
a 5.0 V with the same power consumption over the voltage range.

32

24 F---rmmmae e

Run 20 fooeboeioe

,,,,,,,,,,,,

Mode 16
(ADC)

MHz

16 18 22 24

<

RL78/G13, G14

4
l

ADC values out of range wake up ¢
the CPU and process the results.

A
Competition: B

27 33 36 5.5 1.8 2.2 2.4 3.3 3.6 5.5

RL78/G13 wm
Typical MCU =

HS mode: 32 MHz (max.)
2.4V-55V

LS mode: 8 MHz (max.)
1.8V-5.5V

LV mode: 4 MHz (max.)
1.6V-5.5V

RUN MODE

= In Run mode, RL78 devices offer
substantial savings in current
consumed when compared to
competitors.

Power Consumption vs. Competition
Current consumed (uA/MHz)

HALT MODE

m Halt mode disables CPU operation,
saving as much as 80% of total
MCU current, while allowing a fast
CPU wake-up time.

Power Consumption vs. Competition
Current consumed (32.768 kHz, RTC + LVD)

STOP MODE

m Stop mode achieves the lowest
RL78 power consumption; it
disables the CPU and on-chip
functions that run on the CPU clock.

Power Consumption vs. Competition
Current consumed (WDT + LVD)

RL781 A B c D

RL782 A B c D

Notes: 1: At 32 MHz (NOP instructions) 2: 0.49 pA (32.786 kHz and RTC only)

RL783 A B C D

3:0.23 pA (all stopped, RAM retained)



LOW AVERAGE POWER

Multiple features of the RL78 MCUs hold average system A
power consumption to extremely low levels. Run

= Average 4.6 mA
m Low-voltage operation (1.6 V) 2

=

m Low active current (4.6 mA @ 32 MHz) © Snooze Standby

m High efficiency (44 DMIPS @ 32 MHz) n 1.2 mA n 0.45 A

m Low standby current with peripherals operating (0.45 pA in ] L =S T T e—
Stop mode with 15 kHz clock and 12-bit interval timer running) Timer ”

m CPU intervention minimization using Snooze mode
(1.2 mA @ 32 MHz with ADC on)

PERIPHERAL SELECTION Run Halt Snooze Sub-Halt | Stop w/RTC Stop

RL78 MCUs have versatile cPY -

. . |
power-down modes and main and Peripherals o . ADC
. (Main system clock) UART/éPI
subsystem (32 kHz) clock options.
. . . Peripherals = = = =

m Peripheral functions available (32 kHz clock)
in Standby mode consume RTC + 32 kHz oscillator
miniscule current RAM retention u u n | | u u
— 12-bit interval timer (0.02 pA) 12-bitinterval timer
— RTC (0.02 UA) (Optional peripheral, [ ] u [ ] [ ] [ ] u

0.02 yA)
— WDT (0.02 pA) LVD (Optional . . . . . .
— 15 kHz on-chip oscillator LR Y
(0.20 pA) WDT + 15 kHz oscillator

. (Optional peripheral, u u u [ ] ] [ ]
— 32 kHz oscillator (0.24 pA) 0.22 pA)
- LVD (0.08 UA) Power consumption 4.6 mA 0.54 mA 1.2mA

. . . w/o peripherals (32 MHz) . (32 MHz, ADC)

= RAM data is retained in all and optional 2.1 mA 8356'\"”;) 0.7mA 0.49 pA 0.49 pA 0.23 pA

MCU modes peripherals unless (32 MHz) ! (éM}TZ) (32 MHz,
. therwi ified 1.2mA (8 MH UART/SPI

u ADC, UART and SPI can be active | oS speciie mALBNH2) IS0
in Snooze mode ?;;K,Tﬁg)

. Wake-up time 2 5 usec 122 ysec 18 psec 18 usec

m In Halt mode, system can wait for :ézwl";e)c
ADC end or serial transfer end, ‘
followed by a quick (0.3 US) Notes: 1 NOP Instruction 2 Min.time Allthe power consumptions listed above are typical value examples of RL78/G13 (64 KB)
wake-up

On/Off On/Off On/Off

CLOCK CONFIGURATION J ¥ ¥

System power consumption is readily minimized by . Gl lfies Peripherals

individually switching oscillators, clock lines, functions, Main system /°_>m

. . . lock ill 32
etc., off or on as application requirements change. ”:"g:f:,::zr
on-chip oscillator: Selector °/°—>—

m High-speed on-chip oscillator (HOCO) clock 1'22&353'“%3':%;/16' |
can be divided from the original source clock; Hig;_speed o — o——>  sau0?
its frequency can be as low as 1 MHz °'°é'§::r°;:;t_°f — ——

: —o” o——————>[icA

m 32 kHz external clock can be used to run the CPU acCliihiz [ o> iicAE
and peripherals Subsystem clock o o —°/°—>_

) i oscillator (external):

m RTC and interval timer can operate from 32.768 kHz A0
32 kHz or 15 kHz clocks e ohth r’

oscillator: S —

Watchdog

15 kHz +15%

Note 1: Operation stopped in Halt mode
Note 2: Operation stopped in STOP mode

LvVD



HIGH EFFICIENCY

THE RL78 FAMILY PROVIDES UP TO 44 DMIPS (1.39 DMIPS/MH2)
PERFORMANCE AT 32 MHZ

m The devices achieve an unrivaled ratio of power consumption to
performance — one third of other devices, enabling significant
power savings.

m RL78 devices offer important design advantages. They have a
higher DMIPS rating and consume less power than popular
32-bittechnology.

30 DMIPS
(1.25 DMIPS/MHz)

16 DMIPS
(1DMIPS/MHz)

Note 1: RL78/G14 case. RL78 Nete? . A . 8
RL78/G13 41 DMIPS (1.27 DMIPS/MHz) (16-bit, 32 MHz) (16-bit, 16 MHz) (32-bit, 24 MHz)
m 16-bit CPU core incorporates a three-stage pipeline m ELC routes interrupt event signals from one peripheral
m 86 percent of instructions execute in one or two clock cycles to another while the CPU is processing other tasks
= Single-cycle multiplication (hardware math assist) boosts m Reductions in interrupts improve real-time performance
application performance and reduce program size and average power consumption
m DMA engine has up to four channels for design flexibility
RL78 instruction execution cycles Processing via ELC
1 cycle CPU
2 cycles 86 percent of T
3 cycles 9% instructions execute
in one or two cycles Interrupt
4cycles | [l 5% External Controller
Interrupt Using Bl Interrupt
Input Interrupt  MEETOETe])] Handling
Hardware Assist for Math Operation Clock
Cycles i
Time
16-bit Barrel Shifter for 16-bit n Shift/Rotate 1 e ) !
Shift and Rotate (n=1to 15) Using ELC I-llandlmg Reduce |
Multiply Signed & Unsigned 16 x 16 = 32-bit Result 1 ADC e e !
Multiply/Accumulate _GOL
Signed & Unsigned 16 x 16 + 32 = 32-bit Result 2

DATA TRANSFER CONTROLLER (DTC) AND DIRECT MEMORY ACCESS (DMA)

m DTC and DMA transfer data between memories DTC (G14) DMA (G13)
without CPU intervention Channels, control data 24 sets 4 ch max
m Data can be transferred faster compared to CPU processing Activation sources 39 max 21
. . o . Transfer unit 10r2hbytes 10r2bytes
m DMA transfer cycle is two clocks, suitable for timing-critical tasks Max block size 256 or 512 bytes 10r2 bytes
m DTC is suitable for flexible data transfer for multi-purposes Max transmission time 256 times 1024 times
Source SFR, RAM, Flash SFR (fixed address)
DTC Destination SFR, RAM €«> RAM
process 7 (incremented
© Read data SFR/RAM Address Fixed or ddress)
incremented aadress
- Source Address = = =
CP S CEEETEN B P (ex. ADC result) Response time 3 clocks min 3 clocks min
l | o Write Transfer cycles 8 clocks min 2 clocks
Data Normal, Repeat, Si
>< DTC »| Destination Address Transfer mode Chain ingle
_) (ex. RAM for ADC)
o Activation .
H clocks
(Source:39) @ Read T l © Rewrite Transfer data :
_INTPx CPU Response time CPU Return
—Key Input Control data - Control (Source) from AD
T B : lock
-ADC w - Sg)::i;:iildress converter Response ——
:'Ll'JlénTl:)s( _(No.x) Control data_— _ Destination address to RAM pre tine oTC
— Comparators (No. 24) Control data — Transfer count (Example) 5 clocks

- Transfer count reload e
RAM oA




BUILT-IN FEATURES HELP REDUCE
SYSTEM COST

HIGH INTEGRATION OF EXTERNAL COMPONENT FEATURES

m With many added features built in, the RL78 family can help you lower system cost and accelerate time to market

EEPROMIC —#gd |
R/ Dedicated flash
Regulator IC —.“-L memory for data
storage

Internal Reference D
ata Flash
Voltage (1.45V) Injection current
spec for direct

Voltage Monitoring AC input

20 mA port drive
(no need for
Peripherals external transistors)

ResetIC  —9yd—

Internal Reset
Code Flash IEC60730 in HW

(Easier/quicker

Accurate Internal .
certification)

Oscillators

Field update through

Peripherals self-programming and
wd__ boot swap
; ‘$ Temperature

Sensor

¥, Temperature
6‘_ Sensor IC

HIGH-ACCURACY, ON-CHIP OSCILLATOR

m =1 percent accuracy over temperature and voltage (-20 to 85°C)*
m +1.5 percent accuracy over temperature and voltage (-40 to 85°C)*
m Two pre-set frequencies: 24 MHz and 32 MHz
m 16/12/8/6/4/3/2/1 MHz clocks are available using a divider
) ) ) Temperature (°C)
m Correction register improves clock accuracy 20 0 5 10 L85

m UART communication is implemented 4 : : :

without factory trimming — CPU

Divider - 24 or 32 MHz +/- 1%

— UART

% Accuracy

¢

— Timer

OCO** Accuracy
Correction Register .
(0.05% resolution) 1.8 27 3.3 45 55

Vpp (V)

* RL78/G10: 2% (-20 to 85°C), 3% (-40 to 85°C) mm RL78
RL78/G1G: 2% (-40 to 85°C) B Typical MCU
** On-chip oscillator



BROAD SCALABILITY

Application @ G1D ® G1E
Specific Bluetooth Ind. Sensor
RL78 MCU SERIES PORTFOLIO
The growing RL78 family now contains 26 product groups ® ::/I‘Iegring ® :I!:r?hca:nced
and over 500 MCUs. Devices provide 1 KB to 512 KB of Metering
on-chip flash memory and are produced in 33 package
options from 10 to 128 pins. These low-power MCUs are G
eneral
excellent solutions for a wide range of low-power and Purpose = S\;gn = SVT, I!ower
battery-operated products and systems used in global Count Analog
consumer, industrial, and automotive markets. B G1A G1C
12-bit ADC USB
512
384
256
192
Size listed for first
a 128 RAM (KB) instance in each (1216 L |
Flash size
A4
— 96 812} E
-
o 64 a NE s OoNE HENEE
GE) 48 3 N (3] L |ss| HEE
= 00 ©ONO
32 (2 ]2} NE (2] |
5 oo | Oom
N
© 16 ok OoNNEN HEN i N
L 2 1] ] ]
8 0.7]07 on (1] |
4 05 N 05 N N
2 02 N 02
1 01 N
10SSOP 16SSOP 20SSOP 24QFN 25LGA 30SSOP 32QFN 36LGA
4.4mm 4.4mm 7.62mm 4x4dmm 3x3mm 7.62mm 5x5mm 4x4dmm

Pin/Package

Body Size



® G1H ®I1A LCD ® L2 ® L13
Sub-GHz Lighting (Segment) LCD Basic LCD Standard
® 11D ® I1E ® L1A ® L1C
Detector Ind. Sensor Blood LCD Extended
Glucose
B G12 B G13 H G14
Basic Standard Extended
B G1F B G1G
Enhanced Small Motor
Motor
32] L] 4] | L | L | L | |
24] L] | L | L | L | |
20] 24 L | EE OHNNR ONEO eNEe |
[16] 20| L] | L | L] | L | (16] ] | oNn |
(12] 8] 000
L | L] | L | flE ©O0ONEO THe Sl
N ©E @ =E sm omm 29 | emme
20HNO0O 000
L | HEEEE HON 00D 000
Em | =m | mmm | mm | Q¥ | ees
[ L] | [ ] [15]
“E eiEm EEED on BN EO o0
o [ I )
on ® ®
400FN 44Q0FP 430FP 52QFP 64QFP 80QFP 100QFP 128QFP
6x6mm 10x10mm 7X7mm 10x10mm 10x10mm 12x12mm 14x14mm 14x20mm

Note: Some package options are not shown. F12, F13, F14, F15 and D1A series are not shown.




RL78 FAMILY OVERVIEW

G10 G11 | G12 | G13 | G14 G1A | G1C  G1D | G1E  G1F G1G | G1H | L12 IME | F12 | F13 | F14 | F15
= 5 g
1 =3
g% S £ 2 |3 = ] 3 - 2 %z 5 ¢ £ £ £
o8 = 2 2 - & K e £ § 2% %8 3 SIS s
== s | £ s | & |88 a a§ a £ £ £ /28| & | 2 z | = =
2= S = = = Ehe o o f o E = = Ehe @ 2 < < <
< (] i} o £ uw= = aon b= T R | = w= o = =] o [x)
(","waﬁzs)p“d 20 2% 2% 32 32 32 % 32 32 32 2% 32 % 2% 2% % 32 2% 32 2% 32 32 32 32 32
Voltage (V) 2.0-5.5|1.6-5.5| 1.8-5.5 [ 1.6-5.5 | 1.6-5.5 | 1.6-3.6 | 2.4-5.5 | 1.6-3.6 | 1.6-5.5 | 1.6-5.5 | 2.7-5.5 | 1.8-3.6 | 1.6-5.5 | 1.6-5.5 | 1.8-3.6 | 1.6-3.6 | 2.7-5.5 | 1.9-5.5 | 1.7-5.5 | 1.6-3.6 | 2.4-5.5 | 1.8-5.5 | 2.7-5.5 | 2.7-5.5 | 2.7-5.5
Pin 10-16 | 20-25 | 20-30 | 20-128 | 30-100 | 25-64 | 32-48 48 64-80 | 24-64 | 30-44 64 32-64 | 64-80 | 80-100 | 80-100 | 20-38 | 80-100 | 64-100 | 20-48 | 32-36 | 20-64 | 20-80 | 30-100 | 48-144
Flash (KB) 1-4 16 2-16 | 16-512 | 16-512 | 16-64 | 32 [128-256| 32-64 | 32-64 | 8-16 |256-512| 8-32 | 16-128 | 48-128 | 64-256 | 32-64 | 64-128 | 64-256 | 8-32 32 8-64 | 16-128 | 48-256 | 128-512
Data Flash (KB) = 2 -2 -/4-8 4-8 4 2 8 4 4 = 8 2 4 8 8 4 = 4 2 4 4 4 4-8 8-16
RAM (KB) 01-05| 1.5 | 022 | 2-32 |2548| 2-4 55 | 1220 | 2-4 5.5 1.5 | 24-48 | 1-1.5 | 1-8 55 | 816 | 2-4 68 | 6-16 | 0.7-3 8 0.5-4 | 1-8 | 4-20 | 10-32
Max temp. 105, 105, 105,
option (°C) 85 85,105 | 85,105 | 85,105 | 85,105 | 85,105 | 85,105 85 85 85,105 85 85 85,105 | 85,105 85 85,105 {105,125/ 85 85 105 [105,125| 85,125 125,150(125,150| 125
ADC, TAU,
12-bitinterval (1)
timer, SPI, [ ] [ ] ] ] [ ] ] ] [ ] ] ] [ ] ] ] [ ] ] ] [ ] ] ] [ ] ] ] [ ] ] ]
UART, I12C
Vref/ () u u
(B, G [ ] 18V ] [] [ ] ] [] [ ] ] [] [ ] ] [] [ ] ] [] [ ] ] [] 18V ] [] [ ] ] []
Fast Wake-up
4ps max
8/16-bitinterval " [ ] [ ]
timer
[] [ ] [ ] [] [] [] [] [ ] [] [ ] (]
RTC(32kHz) 40pin+ | 40pin+ | 48pin+ | 48pin | ™ 36pin+ " | gpine| ™ D " | agpin | ™ " | 30pin+ 48pin+ | 48pin+ | 48pins | ™
[ ] [ ] [] [ ] (] (] [] (] [] [ ] (] [ ] (] []
MAC/DIV/MUL Inst. L . Inst. L . L L Inst. Inst. Inst. . L Inst. Inst. L Inst. Inst. Inst. Inst. . Inst. Inst. Inst.
DMA/DTC
(DMA unless [ ] [ ] [ ] ] ] [ ] ] [ ] [ ] ] [ ] [ ] [ ]
otherwise prc | ™ " |oprc| ™ " - " | orc orc | ™ ® |orc|orc| ™ | orc|orc|orc|orc| ™ | orc|orc| oTc
noted)
ELC [ ] [ ] [ ] ] ] [ ] [} [ ] ] [ ] [ ]
[ ] n L L] [ ]
t6pin | @ 96KB+ 2¢ch | 2ch [ ] ] W [46ch| m [ ] ] []
Comparator 1ch 2¢ch 2ch (70ns) | (70ns) 2¢ch Tch | 1-2¢h | (70ns) | 2ch 2¢ch 1ch 1ch
(0.5ps) (1.2ps) (1.2us) 8-bit 8-bit (1.2ps) | (1.2ps) | (1.2ps) | 8-bit | (1.2ps) (1.2ps) (70ns) | (70ns)
-1 ) DAC | DAC DAC
DAC (8-bit)
[ ] (] (]
unless u ] ] . [ ] . [ ] [ ]
otherwise 1ch 9oKe 4ch | 1-2ch 1280 e 1o Tch | 1ch
indicated
]
[ PGA [ [ [ ] [ [ ] [ ]
PGA/AMP PGA 2ch PGA PGA AMP PGA AMP | AMP
1ch AMP 1ch 1ch 3ch 1ch 2-4ch | 3ch
3ch
12-bit ADC u u u ] |
] ] ~
24-bit ADC S0 | SOE Inst.
Pre- Pre- Am
Amp Amp P
Motor (RD),
Power stage [ ] u L] u L] [ ] L] [ ] [ ] [ ] [ ]
(KB) control KB RD RD RD RD KB KB KB RD RD RD
timer
LCD [ ] [ ] ] [ ] [ ] [ ]
N} [ ] n
[]
] ]
CAN g ?h 1ch 2ch
option
2x12C a ] n
addresses 80pin+ | 80pin+
= ]
Radio Blue-
tooth Sub-GHz

Note (1): No Vref and 12-bit interval timer in 10-pin; no temp sensor.




RL78 PACKAGE OPTIONS
N | o ] O 0

Pin-type: 10-LSSOP 16-SSOP 20-LSSOP 20-LSSOP 24-HWQFN 25-WFLGA
Size: 4.4x3.6mm 4.4x5mm 6.1x6.65 mm 4.4x6.5mm 4x4mm 3x3mm
Pitch: 0.65mm 0.65mm 0.65mm 0.65mm 0.50 mm 0.50 mm
Thickness: 1.45 mm 1.725 mm 1.40 mm 1.45 mm 0.80 mm 0.76 mm
Group: G10 G10 G13,F12,F13 G11,G12, 1NA, 11D G11,G12,G13,11D, G1F G11,G13,G1A

Pin-type: 30-LSSOP 32-LQFP 32-HWQFN 32-HVQFN 36-WFLGA 36-TFBGA
Size: 6.1x9.85 mm 7x7mm 5x5mm 5x5mm 4x4mm 4x4mm
Pitch: 0.65mm 0.80 mm 0.50 mm 0.50 mm 0.50 mm 0.50 mm
Thickness: 1.40 mm 1.70 mm 0.80 mm 0.90mm 0.76 mm 110 mm
Group: G12,G13, G14, G1G, G14, G1C, G1G, G13,G14, 11D, IE, F13, F14 G13,G14, G1F INE
11A, 11D, F12, F13,F14 L12, 11D, G1F G1A, G1C, F12

Pin-type: 38-SSOP 40-HWQFN 44-L.QFP 48-LFQFP 48-HWQFN 48-HVQFN
Size: 6.1x12.3mm 6x6mm 10x 10 mm 7x7mm 7x7mm 7x7mm
Pitch: 0.65mm 0.50 mm 0.80 mm 0.50 mm 0.50 mm 0.50 mm
Thickness: 2.00mm 0.80 mm 1.60 mm 1.60 mm: G13, G14, G1A, 0.80 mm 0.90 mm
Group: 1A G13,G14 G13, G14, G1G, L12 G1C, L12, F12,F13,F14 G13,G14, G1A, F13,F14
1.70mm: 11D, G1F G1C, F12

Pin-type: 48-HWQFN 52-LQFP 64-LQFP 64-LQFP 64-VFBGA 64-FLGA 64-LFQFP
Size: 6x6mm 10x 10 mm 14x14 mm 12x12mm 4x4mm 5x5mm 10x 10 mm
Pitch: 0.40 mm 0.65 mm 0.80 mm 0.65mm 0.40 mm 0.50 mm 0.50 mm
Thickness: 0.80 mm 1.70 mm 1.70 mm 1.60 mm 0.99 mm 0.76 mm 1.60mm: G13, G147,
Group: G1D G13,G14,L12 G14 G13,G14,L12,L13 G13,G1A G14 G1A,L12,F12,F13,F14

1.70 mm: L13, G1F, I1C

Pin-type: 64-HWQFN 64-HWQFN 80-LFQFP 80-LQFP 85-VFLGA 100-LQFP
Size: 8x8mm 9x9Imm 12x12mm 14 x 14 mm 7x7mm 14x20 mm
Pitch: 0.40 mm 0.50 mm 0.50 mm 0.65 mm 0.65 mm 0.65 mm
Thickness: 0.80 mm 0.80 mm: G1E 1.60 mm: G13, G14', G1E, 1.70 mm 1.00 mm 1.60 mm
Group: L12 1.00 mm: G1H (HVQFN) F13,F14 G13,G14,L13 L1C G13,G14
1.70 mm: L13, L1C, I1B,
L1A, NC

Symbols Symbol Definitions

H: Heat Sink With Heat Sink
L: Low Profile Maximum seated height, 1.2mm<L<1.7mm
T: Thin Maximum seated height, 1.0mm < T < 1.2mm
Pin—type: 100-LFQFP 128-LFQFP V: Very Thin Maximum seated height, 0.8mm <V < 1.0mm
Size: 14 x 14 mm 14x20 mm
Pitch: 0.50 mm 0.50 mm W: Very Very Thin Maximum seated height, 0.65mm <W < 0.8mm
: . . 1
Thlckness: 1.60mm..G13,G14 F14 1.60mm F: Fine Pitch Terminal pitchis 0.5mm or less. (only used for QFP)
Group: 1LI7A0 |1|11?.L1C,|1B, G13 - rine Terminal pitch is 0.8mm or less. (only used for BGA, LGA)
' S: Shrink Shrink pitch of basic package (only used for SOP, DIP, ZIP, PGA)

Note 1: G14 (384,512 KB); Thickness is 1.70mm




COMPATIBILITY

RL78 MCU FAMILY OFFERS FULL
PIN COMPATIBILITY

m 1/0 and peripheral pins scale up to provide design flexibility

m Additional I/0 capabilities and increased functionality are
easily achieved by migrating to larger pin counts

m Peripheral-pin PCB layouts can maintain the same order/
position as pin counts increase

m Software code can be reused across the full RL78 family,
from 10-pin to 128-pin devices

WPO EP5
HP1T NP7
B P2

H System Pins

The color-coded pins of
the RL78/Gxx Series,

as shown in the example,
show actual I/0 port
commonality from a 20-pin
SSOP up through an 80-pin
QFP package version.

FLEXIBILITY

PERIPHERAL 1/0 REDIRECTION (PIOR) CAPABILITY REMAPS

FUNCTIONS TO ALTERNATE PORTS

= The RL78 PIOR capability solves Before change

conflicts for peripheral 1/0 pin
assignments caused by layout or
peripheral pin-sharing constraints

PIOR

Timer 0 1/O

m Peripheral pin functionality is readily
optimized by easing function
bottlenecks on contested pins

Analog
I/0

System
I/O
PIOR capability can help ease a /
bottleneck, as shown in this example,

by remapping to alternate pins

I2C_A0 INTP Timer 05

10 I/0

Analog
I/0

System
I/0

After change

PIOR

Timer 0 1/O

Timer 05
1/0

I2C_A0

INTP10

TAU & SAU FLEXIBILITY FOR ENTIRE RL78 FAMILY — CONFIGURABLE RL78 ARCHITECTURE

DESIGN DELIVERS FLEXIBLE TIMER AND SERIAL COMMUNICATION

m The TAU has seven independent operation modes, as well as three
multiple-channel configurations, for making PWM and one-shot
pulse outputs

m For example, TAU 4 ch can be configured as follows:

— 2 PWMs with different cycle times
— 3 PWMs with the same cycle time

Simultaneous channel

Independent channel operation operation function

— Interval timer
— Square wave output

— External event counter
— Divider

— Input pulse interval measurement

— Measurement of high-/low-level
width of input signal

— Delay counter

— One-shot pulse output
- PWM output
— Multiple PWM output

m SAU handles three types of serial communications.
Resources required for these communication types include:
— SPI/CSI: 1 channel
— UART: 2 channels
—1IC: 1 channel

Unit Channel Used as Used as Used as
csl UART | Simplified 12C
| 0 CSI00 11C00
UARTO
| . 1 csIo1 I1co1
| 2 csI10 Iic1o
UARTI
| 3 oS e

NOISE IMMUNITY
RL78 OFFERS 5V SYSTEM OPERATION

The 5.0V operation and internal regulator system of RL78 MCUs give the
devices inherently high levels of noise immunity, allowing savings in
overall system costs.

= Noise immunity for: analog inputs, digital 1/0, CPU, peripherals
= Low noise emission; CPU digital noise is encapsulated in a short wiring of REGC
m System designs can eliminate or minimize external noise-reduction filters

CPU, Peripherals <—>

Digital
E—

Analog

Core features are protected due
to a minimum external circuit




SAFETY
BUILT-IN HARDWARE FOR IEC/UL 60730 COMPLIANCE

CRC RAM

Memory verification

SFR

Parity/write protection Write protection

m Parity: internal reset when parity error
generated on Read or Write

m Write protection: select from
128 B/256 B/512 B

m Write protection for: port setting,
interrupt setting, clock setting,
LVI setting, RAM parity setting

m High-speed CRC: entire flash memory
(64 KB/512 us @ 32 MHz)
m General CRC: various data (1B/1clock)

CPU

lllegal memory access
detection

m lllegal memory access:
generates “internal reset”

m Trap instruction:
generates “internal reset”

CLOCK

Stop detection/
frequency check

m Stop detection: possible to
detect by WWDT

m Frequency check: possible to
check by timer function

ADC
AD function check

m Self AD function check:
possible by changing the

pins and external/internal AVref
sources, and internal
Vref and temperature sensor

inputs between external ADC input

PORT
I/0 function check

m Read digital output level as
input and verify

CPU Registers

RL78 HARDWARE/SOFTWARE RESOURCES

Window

CRC Oscillators WDT

Advanced
INT
Controller

Output
Detect

Timers Circuit

Enhanced

Self-test
Library

Analog

Circuits LIN, CAN

Interrupts

Clock Frequency

ROM/Flash

RAM

Communication

1/0 Peripherals

IEC 60730-1 CLASS B
TEST REQUIREMENT

Analog Peripherals

SECURITY
FLASH SECURITY

RL78 MCUs provide robust
protection for code and data
stored in flash memory in all

m OCD prohibits setting
m Authentication by OCD
security ID
— Flash memory auto-
matically erased if
ID does not match
- Flash read out only
when ID is matched

m Security setting
— Boot cluster protection

m Flash Shield Window
protects from write/erase

Serial

three communication paths 0CD Self- ¢ Self- _
: programming programming
DC8 ¢ Function Function
ENCRYPTION/HASH

Renesas offers AES and SHA
libraries for RL78 MCUs

to facilitate the development
of system security features

m Security settings

— Erase protection

— Write protection

- Boot cluster protection
m No read command




RL78/11D AND RL78/G11 INTEGRATING NEW LOW POWER SYSTEM

LOW POWER AHEAD OF COMPETITORS

RL78 MCUs are the low-power champions in the 8/16-bit MCU
market, achieving exceptional power consumption efficiency.
Now, with an innovative power-saving design, the new
RL78/11D and G11 MCU Groups provide improved performance.
They provide excellent task handling capabilities with miniscule
current drain, exhibiting exceptional efficiency gains at clock
speeds in the 1to 4 MHz range.

Operating current — uA at 1 MHz

RL78/11D1 A B c D
————————— COMPETITION

Note 1: CPU operation (Execute instruction from flash memory), Normal operation, Stop peripherals

MODE FLEXIBILITY FOR
APPLICATION PERFORMANCE

Software can be used to select the best RL78/I1D and G11 speeds
and operating modes (HS, LS, LV or LP) to meet variations in an
application’s computing requirements. A new MOCO (1/2/4 MHz)
provides extra flexibility in this regard. Extraordinarily long system
battery lifetimes can be achieved by taking advantage of the MCU's
operating modes, available clock sources and speeds, and the
run/standby/shutdown controls for on-chip functions.

Voo = 2.4V to 3.6V
few =1 MHz to 24 MHz

HS Mode
Reg: Normal
Initial setting

Flash option b
(Flash option byte) «

LS Mode

Reg: Normal

LV Mode

Reg: Normal

Voo = 1.8V to 3.6V
fok=1MHzto 8 MHz  feik = TMHz to 4 MHz

Reg: Low Power
Voo = 1.8V to 3.6V

Voo = 1.6V to 3.6V
fewk =1 MHz to 4 MHz

LP Mode
“ Reg: Low Power

Voo = 1.8V to 3.6V
few =1 MHz

FASTER WAKE-UP MAKES FOR IMPROVED POWER CONSUMPTION

Fast wake-up times decrease system power consumption in many applications in which the MCU is inactive for extended periods, but
periodically goes to Run mode to perform brief bursts of tasks. This type of operation is common in motion detectors and glass break
detectors, for example. RL78/11D and G11 MCUs have fast wake-up times and consume small amounts of current during the wake-up

process. They draw less current during the Run and Halt/Snooze
modes, too. In many situations, the overall current consumption
of an RL78/11D or G11 chip is much less than that of older devices
such as the RL78/G13.

11D: LS mode, 4 MHz MOCO
G13: LS mode, 4 MHz HOCO

! | .
§ 230pA P ' i | overe0%
5 : : ] reduction
40pA ----— ;
0.2 pA E )
e
4 ys (max.)
Stop. Vﬁ:‘e SﬁEc‘b:ze Stop

?pe’aﬁm‘ RL78/G13 RL78/11D Improvement
requency
3.7mA—-154 yA/MHz | 3.2mA-133 pA/MHz |
24 MHzRun | (gm0 de, HOCO) (HS mode, HOCO) 14%
1.2mA-150 y)A/MHz | 1.1 mA-138 pA/MHz |
§MHzRun | /"' ode, HOCO) (LS mode, HOCO) 8%
800 JA — 200 uA/MHz | 580 uA 145 JA/MHz | _
4MHzRun | | 5 mode, HOCO) (LS mode, MOCO) 29%
380 A 124 uA ]
TMHzRun | ) o' 1mode, HOCO) (LP mode, MOCO) 68%
8 MHz 260 pA 250 uA 4%
Halt/Snooze | (LS mode, HOCO) (LS mode, HOCO) 0
4 MHz 230 pA 40 pA -83Y%
Halt/Snooze | (LS mode, HOCO) (LS mode, MOCO) 0
1 MHz 210 pA 27 pA -87%
Halt/Snooze | (LS mode, HOCO) (LP mode, MOCO) 0
Stop 0.23 pA 0.22 pA -4%

ON-CHIP VOLTAGE REFERENCE OPERATES DOWN TO 1.8V

Many embedded systems use an external regulator just to provide a stable reference
voltage for the MCU’s ADC. RL78/I1D and G11 MCUs have an on-chip voltage reference
that eliminates the need for that external device, reducing system complexity and cost.

A built-in temperature sensor is another cost-reduction feature. Additionally, inexpensive
alkaline batteries can power RL78/11D- and G11-based designs. These MCUs can use the

HS Mode

W24V~

RL78/G13 RL78/11D

W24V~

LS, LV, LP Mode -

m1.8V~

full capacity of such batteries, obtaining maximum battery life, because they support the voltage reference, ADC, and temperature sensor
functions, among others — as well as the LS, LV, and LP operating modes — at supply voltages down to 1.8V.




DTC, ELC, DOC AND SNOOZE MODE MINIM

IZE

THE SENSOR SYSTEM'S POWER CONSUMPTION

Operation flow example — The sensor’s analog output value is captured periodically using the

MCU’s on-chip OpAmp and ADC.

b. 12-bit interval timer establishes a
delay long enough for the OpAmp
and sensor to stabilize.

a. 8-hitinterval timer turns on
the OpAmp and sensor.

©. 12-bit ADC measures the
amplified sensor value after
the stabilization time.

d. DTC saves the measured

e. DOC judges measured result;
if that result is outside the
specified limits, it generates an
interrupt to wake up the CPU to

setan alarm, etc.
sensor value to RAM.
€ 8-bitlT Switch
Control
» Switch
Anal
d. ioput._ ! [ Sop  SSwme> s > smowe > soo 4
RAM —> OpAmp Sensor -
| 8-bit IT A 8-bit IT g Transfor ADCR to RAM >
< l 1 DTC
e 2 o
12-bit IT b—> ADC 4\ 3 r OPAMP
Internal 4 — . | 12-bit IT >
DOC —>» Wake-up 3 [GIWZTIN 2 5
e. cu Ib:
FLEXIBLE CLOCKING SOLUTIONS
The new 4 MHz MOCO is a key factor in enabling RL78/11D- 01&/)24(27_?5/0) 11,/;11//14(’3 - CcPU
and G11-based embedded systems to deliver low-power e, ADC
operation and fast wake-up times. Whenever a higher- Fast wake-up: aMHzoco H 112,
accurac -chi ill 0COo)i ired (fori 4 psec max. : (+/-12%) 1/4 .
y on-chip oscillator (0CO) is required (for instance, i i Timer
for UART communication), software can switch fromthe oo —>
. . . . 1-20 MHz Serial
- ; _
MOCO to the hlgh speed on-chip oscillator (HO(;O), which External clock Comm
inherently delivers +1% accuracy over the MCU’s voltage and
temperature range. When the CPU executes instructions in Ef:’tze'zrfag, 'g:)zck —
N
the 15 kHz Run mode, it consumes only 1.8 pA (120 pA/MHz), 4 it |
allowing the use of a lower cost power regulator. Additionally, L, nti(rar?é?
RL78/11D MCUs with 30-, 32-, and 48-pin packages (including 15 kHz OCO _’I: -
those in the 5x5 mm, 32-pin QFN) provide 32 kHz clock input (+/-15%) |
WDT

pins for a calendar function.

LONG INTERVAL TIMERS ARE VALUABLE IN MANY LOW POWER SYSTEMS

RL78/11D and G11 MCUs have enhanced timing
features—Four channels of 8-bit interval timers
with prescalers down to 1/128. Two of the timer
channels can be cascaded to operate as a
16-bit counter. That configuration generates
intervals up to 9.3 minutes long and can

create as many as five interrupt sources
simultaneously. Each interrupt can be executed
factor by factor. This simplifies software

code and speeds up system operations;

thus, reducing the system’s overall power
consumption.

15 kHz
LOCO
or

32 kHz
Crystal

—>»  8-bit Interval Timer
1to
1128 {
8-bit Interval Timer
—>»  8-bit Interval Timer
1to | |
1/128
—»  8-bit Interval Timer

12-bit Interval Timer

ey

System Interrupt

P 9.3 min (max) \rL
< >|

2.1 sec (max) " "

2.1 sec (max)
—| I I

273 msec (max)
«—> Nl Ml

2x 8-bit IT (16-bit counter mode): 0.10 pA
2x 8-bit IT (8-bit counter mode): 0.12 pA
12-bit IT, 0.04 pA



VALUE PROPOSITIONS FOR
VARIOUS APPLICATIONS

RL78 FOR MOTOR CONTROL

RL78/G1F, G1G AND
G14 GROUPS .

)

= RL78/G1F, G1G and G14 MCUs integrate Power Tools White Goods Motor Control
the Timer RD motor-control timer, as well m Rengsas is rgnowned m Integrgted safety m BL78/G14 and G1G feature
as ADC. TAU. SAU and ELC functions for high-quality, compliance (IEC 60730) integrated motor control
| ' . . long-life MCUs m High-temperature support timers
m The devices can drive 5V parts without u RL78is available = RL78's integrated = On-chip oscillators with
level shifters in multiple packages peripherals make it the 1 percent accuracy
» Compatibility is maintained for common :np(:ast(f):rlribéi?g;n |deal_tc_h0|c?]_ftor COS;' Fomv'cd:s?zc:lntt?gr:aftc?rdt'm'ng
: I sensitive white goods w- uti iming-
peripherals on RL78/G1F, G1G and G14 approach eritical applications
MCUs
On-Chip Motor Control Features
CPU frequency (max) | 32 MHz 20 MHz 32 MHz m Three-phase (6¢h) synchronous PWM output timer (Timer RD)
HOCO 1% 2% 1% m Over-_current protectlpn with PGA and comparator
m Functions for controlling BEMF Brushless DC Motors
VDD 1.6V-5.5V 2.7V-5.5V 1.6V-5.5V
Motor timer Timer RD (64 MHz) | Timer RD (48 MHz) | Timer RD (64 MHz) m '
Rotor feedback timer | Timer RX (64 MHz) | - -
Comparator mask timer | TAU (1 shot) - - Duty Control_[EEUCUU] v
2-phase encoder timer | Timer RG - Timer RG
S PWM Output
DTC Yes - Yes
TimerRX
2ch 2ch 2ch!t 3 -~
o —— 150 ns max. 150 ns max. 1.2 ys max. Stop :L LLL
p (8-bit DAC and (8-bit DAC (0.76VDD, 0.24VDD, ) 3 32
1.45V reference) reference) 1.45V reference) e S—
PGA 1ch 1ch = Sile
Detection otege. G1G, G1F
DAC 2ch (8-bit) - 2ch (8-bit) (]
‘ £33
Pin count 24-64-pin 30-44-pin 30-100-pin E;;;q;
Data flash 4KB - 4-3KB Mot signal
Anplication examples —Power tools —Fans —White goods :|
PP P —White goods — Power tools —RC motor | bac &
Note 1: 96 KB or larger flash memory size devices only
RL78/G14 Motor Control Kit Application Notes for Motor Control
m The kit allows evaluations of motor control techniques .
Type | Description Document No.
= Renesas offers royalty-free motor control software V/f Control of Induction Motor (RL78/G14) RO1AN2196EJ0100
m The MCUs enable field-oriented sensorless vector control Vector control of EEfmanemmagﬂeﬁc synehronous | po1 A N1664EJ0100
L motor using encoder
m These kits |mp|ement the 3-shunt Sensorless vector control of permanent magnetic ROTAN1661EJ0100
detection approach : SyIE oot oo
Motor 120 degrees conducting control of permanent ROTAN1659EJ0100
m RL78/G1x can greatly Control | magnetic synchronous motor with hall sensor
reduce design time Sensorless 120 degrees conducting control of ROTAN1660EJ0100

permanent magnetic synchronous motor
Inverter control of the single-phase induction motor | ROTAN1658EJ0100

120 degrees conducting control of brushless DC
motor with hall sensor

RL78 Digital Signal Controller Library — Fixed Point
DSP and Motor

RL78 Digital Signal Controller Library — Filter RO1AN1665ES0100

and effort to meet
IEC60730 compliance
requirements

P/N: YRMICKITRL78G14

ROTAN1387EJ0100

ROTAN1216ES0101




RL78 FOR SEGMENT DISPLAY APPLICATIONS
RL78/112, L13 AND L1C GROUPS

The RL78/L1x Series offer an on-chip LCD drive enabling system low

power and flexibility.

m Low-power LCD drive:
As low as 0.68 pA, including
32 kHz and RTC currents
m More segment drive for
a smaller package:
— RL78/L1C up to
56 segments x4 com
— More segments using
8 com mode

External resister
current

On-chip LCD controller/
driver current

m LCD booster voltage is
configurable from 3.0V to 5.25V,
with 0.15V resolution

m Three control methods can be
used: booster, capacitor split,
and resistance division

m Drive is generated for both
A and B waveform panels

m Segment or |/0 functions are
selectable for every segment pin

Standby mode
(32 kHz + RTC)

Metering

m RL78 MCUs are ideal for smart
metering applications with their lower
power Active mode and Standby mode,
including LCD and RTC current

——

Medical

m RL78 MCUs offer true low power
consumption and their rich features
are ideal for portable health and
fitness devices

Home Automation

m For long battery life and operation
down to 1.6V, the RL78 is the
top choice

60 seg

Condition for LCD resister current 3pA (=3V/1MQ)

4x56seg 1
8x52seg

50 seg

4x51seg T
8x47seg

4x44seg

40 seg

4x39seg
8x35seg __|

@ 8x40seg |

4x36seg

pA 2.
4x30seg EEPEE
3 8x26seg
30 seg 4x26seg
8x22seg
2 4x22seg |
8x18seg
v D
! 0.12pA 4x13seg
—
0.56pA 0.56pA 0.56pA m
0 —=
Resistance Booster  Capacitor | Resistance Booster |Resistance Booster 32-pin 44-pin 48-pin 52-pin 64-pin 80/85-pin  100-pin
Division Split Division Division
RL78/L12 Company A Company B Pin count

RL78/L1C Human Machine Interface (HMI) Solution Kit
Built-in segmented LCD display, software touch key, and audio
playback functionality make it easy to develop and evaluate HMI
for home appliances, healthcare equipment, and other products.

P/N: ROK578L1CD000BR

m The 24-bit ADC facilitates data
adjustment, as does phase control
and high-pass filtering by hardware

m Low-power features are tailored for
meter requirements:

— 3.3mA @6 MHz CPU and ADC
3 ch operation

— 0.61 pA standby with 32 kHz and RTC
— RTC backup mode with VBAT pin

RL78 FOR METERING

RL78/NB AND 11C GROUPS

RL78/11B and 11C Groups offer on-chip
24-bit AS-type ADC and an LCD drive

capability. Their very low-power
architecture and advanced analog
I/0 functions are optimized for
high-precision sensing application
with LCD display.

m High-accuracy clocks provide
better analog accuracy and
precise time data
— 0.05% HOCO calibration by

32 kHz RTC clock

— 0.975ppm RTC clock
compensation

RL78/11B RL78/11C

1 ph./2 wires, 1 ph./3 wires

1ph./2 - 3wires, 3 ph./3 wires
Smart meter

64 to 128 KB
80 to 100-pin

64 to 256 KB
64, 80, 100-pin

AES, 32-bit MAC

Battery back-up enhancement
RTC separated power supply
Better VREF spec.




RL78 FOR DETECTORS
RL78/11D GROUP

Embedded systems that connect to sensors are simplified by MCUs
that incorporate analog functions, which deliver quality performance,
are flexible, and consume less power. RL78/11D MCUs integrate
4-channel OpAmps (each with two inputs and one output) that can
be used to implement amplifiers and filters. Their outputs can be
connected directly to the MCU’s built-in 12-bit ADC and comparators.
That reduces pin counts, allowing smaller packages. The OpAmp
and comparators have a lower power mode, so the system can

be in a low-power standby mode when they are enabled. The
comparators have two reference inputs; they can be configured as
window comparators with upper and lower limit settings. After a
comparator-driven interrupt wakes up the MCU, the analog signal
from the sensor can be checked in high resolution by using the ADC
and OpAmp in its high-performance operating modes.

Vbbb

[—"—] [—"—] AMA—eAAAS-AAA
A A AAA AAA YTYTYS
\Ad \A4 \A4

ADC
#1 implementing
a window

comparator

nalle D oo

oMW
PIR i
¥ OpAmps Comparators
PIR

#2 imers
e |
P .

P rusio

:E = = Wired Wireless Wireless
< models Transmitter models

True Low Power Enhancement

m New LP mode and mid-speed on-chip oscillator
(MOCO) combine to enable extremely low-power
operation (124 pA at 1 MHz) with a fast wake-up
capability: 4 ps (max.)

m Using the DTC, ELC, and DOC in Snooze mode
implements a low-power configuration that handles
tasks without CPU intervention

m New timer generates intervals up to nine minutes
long using the 15 kHz low-speed on-chip oscillator
(LOCO) and consumes just 0.52 pA; up to five
channels are available

Analog Integrations
m 12-bit ADC has up to 17 channels; it completes
a conversion in 3.375 ps

m OpAmp (4 ch) has two modes: High Speed (1.7 MHz
GBW, 140 pA) and Low Power (0.04 MHz GBW, 2.5 pA)

m Comparator (2 ch) offers a Window mode

m Internal voltage reference and temperature sensor
operate down to 1.8V

m ADC and OpAmp can be started up by an ELC trigger
from a timer, comparator, or external interrupt

Smoke

. Glass Break
Motion

P/N: YDETECT-IT-RL78

RL78 FOR BIO-SENSING
RL78/L1A GROUP

The RL78/L1A Group offers a complete set of analog front-end
functions that are essential when designing bio-sensing applications
such as a blood glucose meter with a low power LCD.

= Analog front end

— 3 ch Op Amp, 12-bit ADC, 12-bit DAC and VREF
m Flexible analog configuration

— OpAmp outputs with 4MUX for multiple sensors

— Offset adjustment using high-resolution 12-bit DAC
= LCD

— 32 x4 (80-pin), 45 x 4 (100-pin)

RL78/L1A Promotion Board




RL78 FOR SENSOR APPLICATIONS

RL78/11E GROUP

The RL78/I1E MCU is an intelligent, flexible analog MCU suitable

for countless industrial and medical sensing applications such

as flow measurement, strain gauges, pressure, or temperature

sensing. With enhanced analog features such as configurable

OpAmps with programmable gain, inverted and non-inverted

topology support, and instrumentation amplifiers, the RL78/I1E can

be a platform for different types of sensors.

m 24-bit delta-sigma ADC, separate
10-bit ADC and 12-bit DAC

m 4x4 mm or 5x5 mm packages
reduce PCB footprint

RL78/G1A GROUP

The RL78/G1A MCU is a G13-base device for industrial sensor
applications. It offers enhanced (12-bit) ADC resolution and small
package options, including a 25-pin LGA. In the 64-pin package,
it provides 28 ADC input channels. Other features include:

m 12-bit ADC, 3.375 ps, up to 28 channels
m 16 KB to 64 KB flash memory
m 25LGA, 32QFN, 48QFN, and 64BGA packages

RL78/G1E GROUP

m Operating temperature
up to 125°C makes it an
ideal solution for the
harshest of environments

Timer Array Unit Main 0SC Delta-Sigma ADC
16-bit, 6 ch 120 MHz with
Instrumentation
Timer RG | Timer RJ HOCO Amp
16-bit, 1 ch | 16-bit, 1 ch 32 MHz / 24 MHz 24-bit, 4 ch
Loco SARADC
I”tfzf‘éﬁ' Pcrﬂer 12kHz 10-bit, 10 ch
bre ELC WDT RT 32 MHPI/- I2'4 MH OpAmp
23 Sources | 15 Sources | c ‘ ’ 3ch
i ————ss—
POR, LVD 2xCSl | 2xUART || | CMOS In/Out Temp. Sensor
O"éﬁgis-\?v?rgug 2x Master 12C CM%SC,LHPUt Sensor Bias

5 2
5 £ 8 - S
g | _E| 2 8 8
s | 23| £ 5 B2
7] ] = o Sa
@ © o o . =} s =
- (- x] (x] < =<
10- 500 | 2.125 0to AVREFP General
RLTB/GIS | e | wa | ws | "M | (.6viessv) | *2SB | purpose
General
RL78/G1A 12- 420 3.375 0to AVREFP
RL7S/GIE | bit | pA | ps | %M | (16vio3eyv) | *'7LSB 2“”’"59'
ensors
+/-10ppm
24- 940 FSINL Industrial
RL78/11E bit uA 64 ps 3ms 0.2Vto 1.8V 85dB SNDR | Sensor
(13.8 ENOB)

High-accuracy sensor systems require more than just an ADC in the front end — many need an amplifier, multiplexer, filters and
LDO. The MCUs in the RL78/G1E product group meet those needs. Their OpAmp buffered input channel, signal amplifier, and DAC

reference are software configurable. These devices accommodate
different types of sensors without sacrificing dynamic range

and offset-trimming accuracy. Configurable settings for on-chip
functions provide long-term calibration flexibility that can be used
to compensate for degradations of sensor sensitivity over time.

m SAIC500 and RL78/G1A functions

— SAIC500 features include a 4 ch MUX, three
configurable OpAmps, gain adjustment OpAmp, DAC,
LDO (variable regulator), and low- and high-pass filters

m Amplitude and offset adjustments that accommodate
different types of sensors

m Compensation adjustments for sensor variations
m Long-term drift correction

Sensor

MCU
Section

Smart Analog
Section

MUX, DAC,
Amp setting

q’—ﬂ

=

Interface

SYNC-Detect

— 11

BGR

Temp.
Sensor

||I|—

>0pAmp @ rocoac [ ] interface

RL78/G11 GROUP

RL78/G11 Group offers a new RL78 low-power system
in low pin-count packages and a small memory size,
but does not compromise offering extended analog
and serial functions, which accelerates efficient
sensor hub applications in industrial, healthcare, and
agricultural spaces.

m New low-power system
— 4 ps fast wake up, MOCO,
16-bit interval timer,
LP Mode
m Small footprint
— 20-, 24-, and 25-pin with
16 KB flash

= Analog
— 10-bit ADC, 8-bit DAC,
Comparators 2 ch, PGA
m Serial communications
— 4x master I12C, 4x SPII, 2x
UART, 2x 12C (master/slave)
handing 2 slave addresses



RL78 FOR LIGHTING APPLICATIONS

RL78/11A GROUP Host Controller Side Lighting Side

Devices in the RL78/I1A product group
offer dedicated lighting-communication
features and power-stage control capabilities.
They can communicate with a host controller for
altering lighting intensity and/or color.

Controller GUI

- DALI Master
— DMX Master

7 N\
Applilet EZ for HCD

= Software generation
(C code, Hex file)

m Programming

= Dimmer selection

m High-resolution PWM timers enable excellent

lighting control performance — DALI, DMX512,
L IR remote
m Support for the DALI/DMX512 communication DALI/DMAS512 Master DALI/DMX512 Slave S .
: - . P Communication Board — Standalone (Fixed,
standard aids system integration Communication Board . Variable, ADC)

m Target boards
— EZ-0012 and others

m Features of the power-stage control include
the 64 MHz Timer KB, which provides dithering
(0.98 nsec quasi resolution), soft-start turn-on,
comparator triggered stop, zero-current
detection, and timer restart options

s : ==
> =2
8

|
I 1
[
I 1
I ' Ez.0012: RL78/11A DC/DC LED Solution
EZ-0008 [
1
I 1
I 1

(RBG 3 LEDs on hoard)
. ®. .
= Free Windows®-based Applilet software P/N: DM-78K0-LIGHTCOMM P/N:Y-RL78-DCDC-LED
facilitates designs for remotely controllable . JERN )

lighting installations
m High-temperature support (105°C to 125°C)

SUB-GHz RADIO APPLICATIONS | CAN APPLICATIONS

RL78/G1H GROUP RL78/F1x GROUP
RL78/G1H integrates an IEEE802.15.4e/g radio that supports MCUs in the RL78/F1x Group primarily meet the needs of
Wi-SUN and has the industry’s leading low power networked products used in automotive markets, including
consumption 6.9 mA Rx (-95 dBm) and 21 mA Tx (10 dBm). aftermarket accessories. Their CAN functions and

2 high-temperature operation also make them top choices
= Sub-GHz Band: 863 MHz to gremp P b

928 MHz Product of for industrial equipment.

Tessera Technology

— 863 to 870 MHz (Europe, India) m Operation is supported at temperatures up to 150°C
— 902 to 928 MHz (US) m Devices have from 8 KB to 256 KB flash memory
— 920 to 928 MHz (Japan) and from 20 to 100 pins

Rex 20

m Renesas automotive- AN Notworks™

m Modulation/Data rate (kbps)

— 2FSK/GFSK 10/20/40/50/100/150/200/300 grade quality (/:1 N4
reliability {.\ <
— 4FSK/GFSK 200/400 "i‘*ﬁ o
RL78 FOR USB APPLICATIONS >
RL78/G1C GROUP _—
RL78/G1C MCUs have USB capabilities that support battery-charging === }

specification standards. They are excellent choices for products such
as intelligent USB battery/wall chargers. Their features include the following:

. E
: H
g
g
-

m USB version 2.0, host/function controller m Compliant with Battery Charging

a Full-speed (12 Mbps) and low-speed Specification Revision 1.2 enabling
(1.5 Mbps) support 1.5A charging mode USB Charger Solution Kit
» Compliant with the 2.1A/1.0A charging m Small packages with 32 to 48 pins

mode specified in Apple MFi



RL78 FOR BLUETOOTH® APPLICATIONS
RL78/G1D GROUP

This true low power RL78 microcontroller with Bluetooth Low Energy wireless technology increases
battery life and accelerates Bluetooth connected device development.

m Bluetooth Smart v4.1 connectivity
supported in embedded and
modem modes

m RF Adaptable Technology
automatically optimizes
power consumption versus
communication range

m BT SIG qualified stack plus
documented test procedure
facilitate radio certification

m Firmware-over-the-air (FOTA)
capability enables convenient
application upgrades in the field

Bluetooth 4.1
Single Mode
Master/Slave

m Peak Tx current of 4.3 mA and AES Engine

peak Rx current of 3.5 mA

m High integration minimizes
BOM cost; Balun, on-chip 32 kHz
oscillator

RF Unit Power
Management

P/N: RTKOEN0001D01001BZ

Resonator Clock
32 MHz

Sub Clock 0CO
32.768 kHz

m Industry-leading support tools
shorten time to market

Key Applications Simplified RF Design

= Home and Building = Retail Operations: Beacons,

High level of integration simplifies RF design and

Automation: Locks, gateway,
security systems

price tags, payment systems
m Healthcare and Fitness

reduces BOM count.

n Industrial Systems: Asset Centers: Blood glucose and L&C \/Ame””a
tracking and management pressure meters, weight- i
systems, remote displays, scales, activity monitors | be/DC | | BALUN |
access control systems ——

BLE Connectivity Solution

BLE Stack Configuration

-
Modem Configuration Embedded Configuration

Outstanding Tx/Rx Power Efficiency

Customer developed

-
) | ) |
! | ! | software
: — SREMCY | : | Renesas provided . F
! Application I | | software (Source code] State-of-the-art radio technology enables reliable
| | i . . . .
e e IR | o communications with low current consumption.
PR
| : UART driver I % Interface from application to ! Renesas provided
1= Y : % BLE stack for service request : software (Binary code) :‘_’:
| UART | protocol:RSCIP | Y\ ' | 4mA A Bluetooth
| _ | Vool | Average current is _10 pA! Reception/Transmission
| UART driver | Yol — | 3mA (Data transfer 1 second interval/
: MDM APPL | . -: Application - -I .“ .~ Connection always on)
= | bl [ c
: 8 rBLE_Core . | : : . rBLE_Core g I RWKE APl g 2 mA
| 5| Profile layer 2! [re Profile layer o|]|! ‘Interface from (&}
£ S| ] E- | application to RWKE 1TmA
: u% Cl';lxls’f (sstz_tlz_kr § | : : E gz:} (SSt/a\'CI'kI' 3|1 for service request —
||| 2| _sm.l2cap | 5] ! i|le) sw.i2cap 1y f! 0mA | !
1'|| = | Controller stack | & ! 1|1 & | Controller stack 2!
| Dnr-:gl,el.rLs o : | : - HCI, LL = : ABBREVIATIONS ‘ Op“gELSJta. ‘ 322% ] V\{xa;fe RUN‘ ks ‘RUN‘ STOP RURY é SDIE;?; // 3‘22‘;: V\(ua;fe
: RE driver N : RF driver | Rx‘gf,fe', Ei?:::isoxv"eless gf,s\}lg@“g"pgmﬁon :u Operation period of RL78/G1D (About 7 ms) H E
| RF/BB ﬂ7 RF/BB ! RSCIP - Renesas Serial : Interval time (1 second) = :
| [ | ! Communication Protocol
| BLE-MCU(RL78/G1D) | | || BLEMCURL78/G1D) | API- Application Program
e —— H e — H Interface
Easy Software Development Accelerating Time to Market (Module Selection)
m Stacks = AppNotes Y CDInventek Systems
. - ENESAS Emboddng Connectivity Everywhens
— Standard Protocol Stack, — Cadence Demo with bitpe e ventakeys.comy
Beacon Stack Smart Phone products-pageble/ble/
m Profile Configuration Tool — Virtual UART P/N: Egg”ﬁggggg%ggigg; '\,6"88 %50'( ISMRL78G1D-L31
— Bluetooth Developer Studio — G14 Host, RX113 Host, SL78/G1D (Blustooth ~L78/61D (Blustooth
. . - uetooth low energy uetooth low energy
= G1D Solution Kit S_ynergy S7 Hosjt RF chip: technology 4.1) technology 4.1)
= Evaluation: Renesas Scanner — Simple Connection Size: 8.95x 13.35x 1.7 mm 11x13mm
App, PC GUI Certification: | FCC (US), IC (Canada), CE (Europe), | FCC (US), CE (Europe)
| MIC (Japan) in process
EV-Board: RM-110-RFB-2 ISMRL78G1D-EVB



http://www.inventeksys.com/products-page/ble/ble/

EXTENSIVE RENESAS DEVELOPMENT
ECOSYSTEM

HARDWARE TOOLS
>

Explore

Renesas
Promotion Board

RL78/G14 RPB Board

m RL78 high-performance demo
m Evaluate and measure the
low-power modes
m PC software included
(GUI, drivers)
m |AR KickStart included
(16 KB code limited)
m Applilet device code
generator

Evaluate

Starter Kit

RL78/G14 Starter Kit

m Allows full system development

m LCD panel for diagnostic
connection

m Program using E1 on-chip
debugger

m C/C++ compilerincluded

m Trial e studio IDE included

m Applilet device code generator

m Sample peripheral code

>

IECUBE (Full ICE)

_) Manufacture

¢ |..,' "‘;1}%‘
¥ ,’
oy 4 /
Emulators

Programmer
PG-FP5-EA,
Renesas Factory

E1(0cD)

E1 On-chip Debugging Emulator

P/N: ROE000010KCE00

m Universal Renesas on-chip debugger

m Debugger or flash programmer interface
= Single-wire connection to RL78 device

m Assembler and C source stepping

m Software and hardware breakpoints

IECUBE Full In-circuit Emulator

P/N: QB-RL78xxx"

m Trace and break functions
m Time measurement
m Real-time RAM monitor function

1: For complete part number,
refer to Renesas web site.

IDE/COMPILER

IAR Embedded Workbench (EWRL78)

m Integrated development

environment and optimized C++

compiler for RL78
m Full C and C++ support,

MISRA C compliance checker
m Project management tools and editor

©IAR
SYSTEMS

m Emulator debugger support

m Run-time libraries

m Download free 16 KB code
limited version at:
www.iar.com/iar-embedded-
workbench/renesas/rl78/

m Configuration files for all RL78 devices

e2studio
Renesas e2 studio S

= Powerful project
management

m Download free at:
www.renesas.com/
e2studio

m Based on the popular Eclipse
open-source environment

m Complete IDE supports free
GNU, IAR and CC-RL compilers

m |AR & GNU build phase
plug-in support, E1/IECUBE
debug phase plug-in support

CODE GENERATOR

Royalty-free Windows®-
based code generator

m Renesas software tool
generates device driver
code to initialize and use
on-chip peripherals

m Full code generation for

m Integrated project wizard
guides user to create
a new project

= Download free at:
www.renesas.com/

User application layer

Applilet AP
specification

CPU application layer

Applilet

Applilet
configurator CPU device layer

IAR, GNU, CA78KOR and applilet

CC-RL compilers RL78 CPU core
REAL-TIME 0S

SR —
Micripm \ Q{M-:l%g "'&S >/SEGGER
pC/0S-11 and pC/0S-l RTX Free RTOS emb0S
m pC/0S-1I™ & uC/0S-NI™RTOS m Fast contest switching m Free of charge RTOS for download | m Priority controlled RTOS based on
m Highly efficient and ideal for time to deploy RL78 designs zero interrupt latency
safety-critical designs m Nested interrupts m Commercial version available m Optimized for minimum memory
as OpenRTOS consumption in both RAM and ROM



http://www.iar.com/iar-embedded-workbench/renesas/rl78/
http://www.iar.com/iar-embedded-workbench/renesas/rl78/
http://www.renesas.com/e2studio
http://www.renesas.com/e2studio
http://www.renesas.com/applilet
http://www.renesas.com/applilet

RL78 DEVELOPMENT HARDWARE AND SOLUTION KITS

CPU Board Renesas Demo Kit (RDK)
m All the pins are available in 2.54 mm pitch for quick implementation m RL78 MCU board with integrated debugger
to the prototype (USB powered)

m Easy MCU-only power evaluation by
simplicity of the board

m Basic components like 32 kHz crystal;
reset circuit ready

m Debugging and programming through
the connector for E1 and PG-FP5

m Sample projects exercising peripherals using
sensors, display, audio speaker, and on-board
Wi-Fi module

= |AR Embedded Workbench for RL78
(16 KB KickStart edition), including
compiler and powerful debugger

RL78/xxx | CPU Board i Development Kits
i QB-R5F10Y16-TB - - - -
RTE510Y470TGB00000R
GN YQB-R5F1057A-TB - - - -
G12 QB-R5F1026A-TB - - - -
613 il YRPBRL78G13 YROK50100LS000BE YRDKRL78G13 -
G14 OB-FaF104P 1 T8 YRPBRL78G14 YROK50104PS000BE YRDKRL78G14 ezl
FB-R5F104PL-TB!
G1A QB-R5F10ELE-TB - - - -
GIC QB-R5F10JGC-TB - YROK5010JGS000BE - f&’gg?ﬁ;gg‘r’)m“
G1D e - - - YRLITD-BLE-SOL
G1D RM-1110-RFB-2! ~ - - ~
Module (Evaluation Board)
G1E QB-R5F10FME-TB - - - -
G1F YQB-R5F11BLE-TB = - - (R l\-/Irngr'v(IZII-’ZJ%CaOr:Z(;OOBJ
G1G YQB-R5F11EFA-TB - YROK5011EFS000BE - -
GTH YTK-RLG1 H+'SBZ2 a B B a
(Evaluation Kit)
L12 QB-R5F10RLC-TB YRPBRL78L12 YROK5010RLS000BE - -
L13 QB-R5F10WMG-TB - YROK5010WMS000BE - -
L1A = YRPBRL78L1A = = =
L1c QB-R5F110PJ-TB - YROK50110PS000BE - ROK578L1CDO00BR (HMI)
1A QB-R5F107DE-TB - - - Y-RL78-DCDC-LED (LED)
1B RTE510MPGOTGBO000OR - - - -
1C - - - - -
11D RTE5117GCOTGBO00000R = = = YDETECT-IT-RL78 (Detector)
1E FB-R5F11CCC-TB! - - - FB-R5F11CCC-LC !
F12 QB-R5F109GE-TB - - - -
F13 QB-R5F10BMG-TB - - - -
F14 QB-R5F10PPJ-TB = = YRDKRL78F14 =
F15 = = = = =
Notes: 1) Products of Naito Densei Machida Mfg. 2) Product of Tessera Technology Inc. (P/N: TK-RLG1H+SB2)
MIDDLEWARE & Category Item Document Number
SO FTWARE Driver Applilet Configurable Device Driver Generator for RL78 peripherals | —
SOLUTIONS Sample code Sample software -
Security AES, GCM [RTMORL7800SAESOUBORR] (Contact Sales) -
Security SHA-1/SHA-256 Library [M3S-SHA-LIB] R20AN0211EJ0100
Touch Software Touch (Contact Sales) ROT1AN1722EJ0100
File Open Source FAT File System [M3S-TFAT-Tiny] R20AN0159EJ0103
File SPI mode MultiMediaCard Driver [M3S-TFAT-Tiny] R20AN0158EJ0101
DSP E&ij %igii;i'aiig'mgﬁ)"r"tm"er MG 5 ROTAN1216ES0101
DsP Fiter Gonetio R, IR Bi-quad. Singleole IR ROTANT6BSES0100
DS Tt t-pant e P (54,12, 25 pns) REDANOTS0E,011
Sound ADPCM Encoder/Decoder [M3S-S2-Tiny] R20AN0122EJ0101




PART NUMBER GUIDE

Example shown here: RL78/G13 (20-pin), Part number R5F1006EASP#V0

RE F 10 0 6 E A SP # 0

Renesas ROMType RL78 T—| Production Level
MCU (F=Flash) Series
Jx | WS (Working Sample)
Product Group i Kx | ES (Engineering Sample)
100 | G13 | DataFlash | 10M | 1B Pi B CS (Commercial Sample)
in i
101 | G13 | No DataFlash | 10N | I1C Count ) MP {Mass Production)
102 | G12 | Data Flash 10P | F14 1 . .
103 | G12 | NoDataFlash | 10R | L12 l 10 ROM Packaging, Material (Pb-free)
104 | G14 10w | 113 . ;g Size (KB) W [Tray | Pre-MP
105 | G11 10Y | G10 1 T #U,#2 | Tray (HWQFN, HVOFN, VFBGA, WLFGA, VFBGA)
107 | 1A 110 | LIC | USB A 51 #V,#3 | Tray (LFQFP, LQFP, LSSOP, SSOP)
109 | F12 11 | LIC | NoUSB SR T, #W,#1 | T&R (HWQFN, HVQFN, VFBGA, WLFGA, VFBGA)
10A | F13 | NoCAN 13 | F15 5 s #X,#5 | T&R (LFQFP, LQFP, LSSOP, SSOP)
108 | FI13 | CAN 17 | 1D . zz ; 182
6 -
10C | D1A | No CAN 11A | 61D o 3 s L1 Package, Pin Pitch
10D | DIA | CAN 1B | GIF
10E | GIA 1ne | e E | 40 C| 32 SP | SSOP 0.65 mm BG | VFBGA 0.4 mm
F| a D | 48 - LSSOP 0.65 mm FA |LQFP 0.65mm
10F | GIE 11E | G1G :
AT | 6o G| 4 E| 6 Temperature & Quality Grade NA [ HWQFN 05 mm FB | LFOFP 0.5 mm
10K | GIC | Function Only | 11M | L1A J | 52 F| % A |-40°Cto+85°C | Consumer HVQFN 0.5mm FP | LQFP 0.8 mm
L 64 G | 128 D |-40°Cto +85°C Industrial NB | HWQFN 0.4 mm
M| 8 H | 192 G |-40°Cto +105°C | Industrial LA | WFLGA 0.5 mm
N | 8 J | 256 M |-40°Cto +125°C | Industrial VFLGA 0.65 mm
P | 100 K | 384 J [-40°Cto +85°C | Automotive
S | 128 L | 512 L |-40°Cto +105°C | Automotive
K |-40°Cto +125°C | Automotive
Y |-40°Cto +150°C | Automotive

THE RENESAS ECOSYSTEM

RENESAS
PARTNER Alliance

RenesasRU/Zom

Think it. Build it. Post it.

> The Alliance Partner Program allows

you to connect instantly with hundreds

of qualified design consulting and

> Gain the technical knowledge you
need. Evaluate, research and learn at
your own pace, where you want,

v

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

Renesas MCUs and MPUs.

www.RenesasRulz.com

contracting professionals. when you want, for free.

www.Renesas.com/Alliance www.Renesaslnteractive.com

RENESAS
UNIVERSITY

PROGRAM

Software Library — Free SW
www.Renesas.com/softwarelibrary

My Renesas

> Customize your data retrieval needs
on the Renesas website. You'll
receive updates on the products
you're interested in.

rnm/MyD

Free Samples

> For educators and students. Teach with www.renesassamples.com

professional grade tools. Learn about

MCUs with a modern architecture. Technical Support

www.R www.Renesas.com/tech_support

www.Renesas.com/University

Renesas Electronics America Inc. | renesas.com
2801 Scott Boulevard, Santa Clara, CA 95050-2554 | Phone: 1(408) 588-6000

RENESAS
© 2017 Renesas Electronics America Inc. (REA). All rights reserved. The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of such marks by Renesas is under license. Other trademarks and
trade names are those of their respective owners. REA believes the information herein was accurate when given but assumes no risk as to its quality or use. All information is provided as-is without warranties of any kind, whether express, implied,
statutory, or arising from course of dealing, usage, or trade practice, including without limitation as to merchantability, fitness for a particular purpose, or non-infringement. REA shall not be liable for any direct, indirect, special, consequential,
incidental, or other damages whatsoever, arising from use of or reliance on the information herein, even if advised of the possibility of such damages. REA reserves the right, with out notice, to discontinue products or make changes to the design -
or specifications of its products or other information herein. All contents are protected by U.S. and international copyright laws. Except as specifically permitted herein, no portion of this material may be reproduced in any form, or by any means,
without prior written permission from Renesas Electronics America Inc. Visitors or users are not permitted to modify, distribute, publish, transmit or create derivative works of any of this material for any public or commercial purposes.
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