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I RL78family Concept
Aim for WW No.1 of three Items

Low Power No.1 Variation No.1 Cost PerformanceNo.1

Low

Power

Ultra low power
-Normal Current 70uA/MHz
-HALT Current 0.7uA(32kHz, RTC+LVD)

)N Cost

Performance

Products
Variation
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RL78 Roadmap CONFIDENTIAL
RL78/11A is the first ASSP of RL78 new core platform

ASSP
Industrial
Industrial
Consumer
Auto Dashboard
Consumer
Lighting, Power Auto Body RL78/D1x PC,0A
ool RL78/11x L RL78/F1x Automotive
Automotive —
RL78/L1x periphexal
RL78/L1x Analog
LCD -CD Standard RL78/L1x USB
RL78/L1x
Enhance
RL78/G1x peripheral
Enhanced Analog _
RL78/G1x Touch Functign
RL78/G1x
G.P USB |
— High function RL78/G1x | Low Pin Count
Standard RL78/G1x
RL78/G1x
RL78/G13
RL78/G12 | Low Pin Count
>
1H/2011 2H/2011 2012~ FY
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Positioning of RL78711A

RL78/11A comes with Special functions dedicated to lighting
and power supply market in the latest technology platform

Lighting & Under Development
Power Supply 16~32pin 20~38pin
.8 RL78/11A . I
LED lighting === | LED lighting
Erai | Fluorescent lighting Power Supply

High resolution PWM (40MHz) High resolution PWM (64MHz)
Dithering function (64MHz x 16)
Max frequency setting

Single PFC control Interleave PFC control
Analog function (CMP w/ 5bitDA. AMP, PGA) Analog function (CMP w/ 8hitDA, PGA )
Instruction performance (sebit core, MAC, DMA)
Protection Enhanced Protection
10~ 128pin

RL78/G1x
rlFNFﬁN'- AW
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RL787/11A Concept

ACDC —
@ PFC control Solution
Board
‘ Communication
B e o h

—_ ~ = S
I Sensor(lux meter, Color) I- 2L 78 : ke ST
| Load Info. | 1
Low Cost

- Realize PFC control, Constant Voltage, Constant Current control with one chip

Value added application

- Intelligent best fit dimming control by Communication, Time management, sensor inputs

Easy

- Many sample software, application note, solution board to be prepared

Platform expansion
- 20pin to 38pin with 32/64KB Flash fitting the lighting, power supply market

5  © 2010 Renesas Electronics Corporation. All rights reserved.



ZUD-CE-11-0059

CONFIDENTIAL

Product Information

6 © 2010 Renesas Electronics Corporation. All rights reserved.



ZUD-CE-11-0059

RL78/11A Features

1. Featuring basic functions for lighting and power supply application

- LED control, PFC control timer
- 64MHz source clock, Zero current detection, output shut down in emergency

- Analog functions for Feedback
- - 10bitADC(2.125usec), AMP (PGA), Comparators

- 125 deg C high temperature
2. Enhanced connectivity functions
- UART, IIC, CSI.  DALI, DMX512 for lighting control

3. Featuring special functions for Intelligent and efficiency control

- Dithering(1nsec average resolution), Soft-start
Max frequency setting, Interleave PFC, Standby waiting for communication
4. Variety of solutions prepared for quick starting evolution (1x2 case)

-DC-DC LED lighting board, PFC LED lighting board,
Communication master board, DCDC power supply board etc.
- Sample software and GUI software automatic generation tool

Main target applications
M Lighting : LED lighting, OLED lighting, Florescent lighting etc.
mPower supply : TV power supply, other general DC-DC, AC-DC
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RL78/711A Outline
Feature Line up @
m16bit CPU+MAC Performance improvement

minternal 0SC (CPU MAX 32MHz)

Bl o o
m16bit PWM Timer 2output x 3ch
mReal-Time+Counter H @ @ @

mSerial IF (UART, 12C, CSI, DMX)
mOperation temperature up to 125°C | LSSOP || SSOP | VOFN f SSOP

| RL78/MA |

Lighting & Power ContTimer I

(Se1Aq) 8zIg yseld

Analog function

mCount Clock Max 64MHz mTimer synchronousA/D(Max11ch)
mPWM High resolution by dithering mComparator 6¢ch
mStop LED over current by Soft Start mWindow comparator function

mPGA Amp
Fixed magnification mode
(4/8/16/32 times)
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mBurst Control by PWM Gating functiong y /

mDigitalInterleave PFC control functi
mHi-Z Output expanding with Compar




RL78/11A

Function list(2o - 38 pin)
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CONFIDENTIAL

Nick name RL78/11A
Pin 20-pin 30-pin 32-pin 38-pin
Flash ROM 32KB 32KB. 64KB 32KB 64KB
Memory Data Flash 4KB 4KB 4KB 4KB
RAM 2KB 2KB. 4KB 2KB 4KB
CPU RL78 CPU Core
Operating Frequency 32MHz (max.) internal clock, 20MHz (max.) external clock,  Timer KB : 64MHz
. 1MHz~20MHz,
oscillation Circuit Crystal / Ceramic 1MHz~20MHz 32 768kHz
Internal 0SC 32MHz +/- 1% (Target, 2.7V~5.5V) ,15kHz+ 15% (Target, 2.7V~5.5V)
1/0 16 26 28 34
16bit Timer KB 2ch(4 outputs ) 3ch(6 outputs)
— 16bit Timer KC 1ch(3 outputs ) 1ch(6 outputs)
16bit Timer TAU 16bit Timer x 6¢ch.  “16bit Timer x1ch/8bit Timer x 2ch” x 2ch
12bit Timer Interval timer 1ch (15kHz/32.768kHz% ) %38pin
Real time counter = 1
10bit A/D converter (scan, 4ch, AD result comp, function ) 6¢ch 11ch 11ch 11ch
Comparator 4 6 6 6
PGA 1ch (x 4,8,16,32) 6¢h input selectable
CSI/UART (DALI) /I2C -/1(1) /1 -/1(1) /1 -/1(1) /1 1/1(1) /1
Serial Interface
UART (DALI) = 2(1) 2(1) 2(1)
External Interrupt 4 7 7 10

Other peripherals

MAC / DIV (16%16,32/32,16%x16+32) for PI calculation, DMA x 2ch, LVI, POC

Safety functions

WDT, TRAP instruction, Flash memory CRC calculation, RAM parity error detection, lllegal memory access detection,

Frequency detection, RAM guard, SFR guard

9 © 2010 Renesas Electronics Corporation. All rights reserved.




Block Diagram

16-bit PWM Timer KB 3ch
6-outputs for Switching PWM

16-bit PWM Timer KC 1ch

6-outputs for Burst Dimming

16-bit Timer Array Unit
8-ch

Interval Timer
Window Watchdog Timer

RTC

16x16-bit Multiplier
16x16+32-bit MAC
32/ 32-bit Divider

DMA Controller
2-ch

CRC Engine

- 38pin

38-Pin SSOP

MC (6.1 x 12.3 mm?, 0.65 mm pitch)

RL78 Core

31.25 ns @ 32MHz
2.7t0 5.5V
-40 to +125°C

Flash / RAM

64 KB Flash 4.0 KB RAM

4 KB Data Flash (EEPROM Emulation)

Secure Self-Programming
(Bootswap and shield function)
RAM Parity

RAM and SFR Protection flags
On-Chip Debugging

On-chip Oscillator
1/4/8/12/16/24/32 MHz (£1%) 64MHz,
15 kHz (+15%)

Cer. / Crystal Oscillator
Main :2 to 20 MHz Sub :32.768KHz

10 © 2010 Renesas Electronics Corporation. All rights reserved.
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CONFIDENTIAL

Up to 34 1/O lines

Interrupt Controller
10 external

Serial Array Unit

1x CSI(SPI)/UART/I2C
1x UART
1x UART/DALI

A/D Converter
11 x 10-bit

- int reference
- temp sensor
- diaghostics

Programmable Gain
Amplifier
x4, x8, x16, x32

Comparator
6ch (Window Comparator)

Power-On Reset
Low-Voltage Detector




Block Diagram

16-bit PWM Timer KB 3ch
6-outputs for Switching PWM

16-bit PWM Timer KC 1ch

6-outputs for Burst Dimming

16-bit Timer Array Unit
8-ch

Interval Timer

Window Watchdog Timer

16x16-bit Multiplier
16x16+32-bit MAC
32/ 32-bit Divider

DMA Controller
2-ch
- Cer. / Crystal Oscillator

- 32pin

32-Pin VQFEN

(5 x 6 mm?, 0.5 mm pitch)

RL78 Core

31.25 ns @ 32MHz
2.7t0 5.5V
-40 to +125°C

Flash / RAM

32 KB Flash 2.0 KB RAM

4 KB Data Flash (EEPROM Emulation)

Secure Self-Programming
(Bootswap and shield function)
RAM Parity

RAM and SFR Protection flags
On-Chip Debugging

On-chip Oscillator
1/4/8/12/16/24/32 MHz (£1%) 64MHz,
15 kHz (+15%)

11 © 2010 Renesas Electronics Corporation. All rights reserved.
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CONFIDENTIAL

Up to 28 I/O lines

Interrupt Controller
7 external

Serial Array Unit

1x UART/I2C
1x UART
1x UART/DALI

A/D Converter
11 x 10-bit

- int reference
- temp sensor
- diaghostics

Programmable Gain
Amplifier
x4, x8, x16, x32

Comparator
6ch (Window Comparator)

Power-On Reset

Low-Voltage Detector




Block Diagram

16-bit PWM Timer KB 3ch
6-outputs for Switching PWM

16-bit PWM Timer KC 1ch

6-outputs for Burst Dimming

16-bit Timer Array Unit
8-ch

Interval Timer

Window Watchdog Timer

16x16-bit Multiplier
16x16+32-bit MAC
32/ 32-bit Divider

DMA Controller
2-ch
- Cer. / Crystal Oscillator

- 30pin

30-Pin SSOP

MC (6.1 x 9.7 mm?, 0.65 mm pitch)

RL78 Core

31.25 ns @ 32MHz
2.7t0 5.5V
-40 to +125°C

Flash / RAM

32 KB Flash
64 KB Flash

2.0 KB RAM
4.0 KB RAM

4 KB Data Flash (EEPROM Emulation)

Secure Self-Programming
(Bootswap and shield function)
RAM Parity

RAM and SFR Protection flags
On-Chip Debugging

On-chip Oscillator
1/4/8/12/16/24/32 MHz (£1%) 64MHz,
15 kHz (+15%)
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CONFIDENTIAL

Up to 26 I/O lines

Interrupt Controller
7 external

Serial Array Unit

1x UART/I2C
1x UART
1x UART/DALI

A/D Converter
11 x 10-bit

- int reference
- temp sensor
- diaghostics

Programmable Gain
Amplifier
x4, x8, x16, x32

Comparator
6ch (Window Comparator)

Power-On Reset

Low-Voltage Detector




Block Diagram - 20pin

16-bit PWM Timer KB 2ch

4-outputs for Switching PWM

16-bit PWM Timer KC 1ch

3-output for Burst Dimming

16-bit Timer Array Unit

8-ch

Interval Timer

Window Watchdog Timer

16x16-bit Multiplier
16x16+32-bit MAC
32/ 32-bit Divider

DMA Controller
2-ch
- Cer. / Crystal Oscillator

20-Pin LSSOP

MC (5.72 x 6.5 mm?, 0.65 mm pitch)

RL78 Core

31.25 ns @ 32MHz
2.7t0 5.5V
-40 to +125°C

Flash / RAM

32 KB Flash
64 KB Flash

2.0 KB RAM
4.0 KB RAM

4 KB Data Flash (EEPROM Emulation)

Secure Self-Programming
(Bootswap and shield function)
RAM Parity

RAM and SFR Protection flags
On-Chip Debugging

On-chip Oscillator
1/4/8/12/16/24/32 MHz (£1%) 64MHz,
15 kHz (+15%)
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CONFIDENTIAL

Up to 16 I/O lines

Interrupt Controller
4 external

Serial Array Unit
1x UART/DALI/I2C

A/D Converter
6 x 10-bit

- int reference
- temp sensor
- diaghostics

Programmable Gain
Amplifier
x4, x8, x16, x32

Comparator
4ch (Window Comparator)

Power-On Reset

Low-Voltage Detector
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RL78711A & 78K0O/1x2 comparison

CPUI7 RL78(16bit) : KO(8bit)
Flash/RAM Flash: 64K, RAM: 4K (MAX) : Flash: 16K, RAM: 768K (MAX)
*Int. OSC. 32MHz+=1% (Target) * Int. OSC. 4MHz%+2% or 8MHz
System Clock * Timer Clock: 64MHz . +Timer Clock : 40MHz
*CPU Clock : 32MHz : *CPU Clock : 20MHz
WDT Clock *Low speed int. OSC. 15kHz + Low speed int. OSC. 30kHz
High performance 16bit TMKB (2output) x 3ch +16bit TMX (2output) x 2ch
PWM output -High resolution PWM (64MHz) . = High resolution PWM (40MHz)
Dithering :High resolution mode (64Mhz x 16) :
*Interleave PFC control - Single PFC control
Timer - Output shutdown function enhanced = Output shutdown function
- Soft start
PWM gating »16bit TMKC 1ch (TMKB 6¢ch separate gating) »8bit TMH:1ch (TMX 4ch the same gating)
Base timer +16bit Timer 8ch +16bit TMO:1ch, 8bit TM5:1ch
WDT, RTC *1ch(15kHz), RTC* *1ch(30kHz)
Serial I/F *UART(DALI enhanced)/lIC:1ch, 3wireCSl:1ch *UART(DALD/IC:1ch, 3wireCSl:1ch
10bit A/D -11ch (max.) : +9ch (max.)
OP-AMP *1ch (PGA mode) 6ch input selectable +1ch (PGA mode, Single mode)
Comparator *6¢h, window comparator : =3ch
*REF: VDD/AVREF with 8bitDA or CMPCOM pin . =REF: 1.6V Int. ref with 5bitDA or CMPCOM pin
MUL/Calculation » 16bit x 16bit + 32bit (2clock) - 8bit x 8bit, 16bit x 16bit
Others -DMA 2ch, Data Flash 4KB, Safety functions, Thermo :
Temperature/VDD Ta=-40 - +125°C, 2.7V - 5.5V Ta=-40 - +105°C, 2.7V - 5.5V

*38N1in ON

Differences in blue

14 © 2010 Renesas Electronics Corporation. All rights reserved.
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Merit of Renesas RL78/11A (1/3)

High performance
PWM output timer

* 64MHz source (Intl OSC. + PLL) <« Min 0.97ns average resolution

[ Dithering function ]

. Duty & Frequency change S (CRn1-CRN0)+1 (CRn3-CRN2)+1
in operation RS
15.6 ns unit 8%
<> 0000h 1} ; :
\ TMBONO 1IJ<—bI_._I<—ru+I i' '
I TMBON1 '_I I [ |
16 bit timer KB 16 bit timer KB
2ch/4ch/6¢h synchronize INTP/Comparator interlocking
TKB21 [1 [1 [ |_ Timer restart Output shutdown
k20 J | 1 1 (Hi-Z / Hi / Lo)
faEss == Counter oo LT
o U T TL oo FUMLILTT Tvoc FLTLE:
TKBOO _I_I 1 1 INTP |'|_|'|_|'|_|'L INTCMPx 1

15 © 2010 Renesas Electronics Corporation. All rights reserved.
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Merit of Renesas RL78711A (2/3)

16 bit timer KB
Max frequency setting

¥DCM operation

Max dotv1 T ax frequency
> yﬂ rl Jj%:‘\Snctioned

_____

[Timer KB separate gatingJ

e Separate gating by Timer KC

TMB21 AT
TMB20 m
TMB11 YT
T™™MB10 —JTHITITIM

TMBO1 — [T
TMBOO —m

16 © 2010 Renesas Electronics Corporation. All rights reserved.

[ Soft start ]

e Auto duty-increment
in variable cycle

. uty
Timer KB
output
— —_—

Timer KC
Int. output

time

DALI communication
Slave function

e« Manchester method
e Rx: 19, 20, 27bit
Tx:11, 19, 27bit (Slave)

pauirxoo L LALAUMILALAULIALALIIIIIu—
paumoo WU
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Merit of Renesas RL78711A (3/3)

Just 0.22uA enables waiting for communication

[ Power consumption comparison ]

RL78/11A 78K0/1x2
i LED/P LED/P
Mam Run 36mA (Target) contro(ljl\i,r\:zr] 45mA COh'[I’O|(|)i\r/1vqer
CPU clock 16MHz CPU Clock 20MHz
TMKB clock 64MHz TMX Clock 40MHz
PLL-ON PLL-ON
Main Halt 1.0mA (Target) 1.3mA UAVS;E%L')
CPU clock 16MHz CPU Clock 20MHz
TMKB clock 64MHz TMX Clock 40MHz
PLL-ON PLL-ON
L &
STOP 0.22uA (Target) UART(DALI) 0.3uA
waiting

Values are typ. These values are target and does not guarantee the final specification
Not including peripheral functions.

17 © 2010 Renesas Electronics Corporation. All rights reserved.
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CONFIDENTIAL

Tool introduction

18 © 2010 Renesas Electronics Corporation. All rights reserved.
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CubeSuite

The integrated development environment which is the all-in—-one which
makes the software development comfortable

I
Rapid-Build

Build time reduce
By do in back ground’

Easy Support
A lumping text outputs

version information
nd the question forma

Auto Update

Automatically updating a tool

(v CubeSuite

Pack function
Project and development tool; Design Suppor Program Analys

Lumping preservation Display the

; and restoration Squort a DeVice driver -'--':' | Ctlon and Varlable Changl _;_"
_— code generate and Execution time ./

1= Pin List and Pin Layout / o
F — @ . drawing tool _~

19 © 2010 Renesas Electronics Corporation. All rights reserved.




Tool for RL78 Family
RU78

Rich Tools which corresponds to all development phase prepared

Software dev. »» Debugging »»

=== CubeSuite

RENESAS

Debug
by Pc ==

@ EUDE S U i tE Simulator " ' ‘ Renesaselectronics

RL78/G13 E

programmingeservice
Coding/

Build/ CubeSuite 4
Device * Driver Debug b,

by basic functi‘g?h&

Integrated development environment

On Chip emulator On chip -debug-emulator
with programming function With programming function

: Itron based Debug N T |ECUBE 5 © &
= by high functio'u-;;?::- ¢ 11“
Real time OS In-circuit-emulator

Flash-memoryprogrammer

20 © 2010 Renesas Electronics Corporation. All rights reserved.
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Plenty of power supply reference availabl&<ZEE=EyE
EZ-0009 |\{Appllcat|on Note

Fluorescent Ballast T =3

CommunicatioE£29%8

LED
lighting

power
Y supply

EZ-PFCLED-001
| 78K0/1x2 an

@ = /8K0/IB2 T

AC-DC(PFC) LED lic

EZ-0006 EZ-0007

\
78K0/Ix2

L8008
Lol
S8l
| eeeeeee
| P20l
feLee
-

EZ-BLST-003

" #
I 4 II
- \|.| L
. ', [-I.

AC-DC(PFC) lighting [

Inverter fluorescent lighting power supply

78K0/Ix2 [

Applilet EZ for HCD

Automatic software
generation tool
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CONFIDENTIAL

Detail technical info
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System example —pPFC + LED 4ch control BN
PFC Control LED Control x 4ch

4 LED Current Feedback
/Over Current Protection

AC Power
Supply

4 LED Current Control
/Dimming Control
High resolution
RFE (Cpntrol 0 Hi-Z |« Timer KB2 [« »| Timer KBO Soft-start/ > ) Hi-Z © b
Control |« 3 Dithering > *| Control © b
Over Clrrent Restart Gt
Protection
©—{ cwmP PFC s Timer kp1| Soft-start/ »{ Control —  Hi-z :::: b
Zpro Current Dithering > — Control
Detection
(O—— INTP :
PFC OUtpUFte\gj'tt)g%ﬁm —— Timer KC 47 CMP [«9+—©O
AC Inout Volia e@/ 7~ CPU process .
i pFeedba%k A - PFC feedback :
© - LED feedback Color Mix CMP [+4—O—4
AC Input Interrupt »| - Dimming control .
Detection J » - Communication | i } A
% Cl\fygéM \_ - AC input detection PGA 1+ CMP 1 +9+—O)
DALI/DMX512/IR I-calculation i
CommunicationO —_— A/D Converter Low sense L cvMP [«+—©
O1— UART QTQ resister
INTP/ T Protection

Communicatidnmoo RL78/I11A

23 © 2010 Renesas Electronics Corporation. All rights reserved.




Constant current control

VDD

PWM Switching

TKBO

XX

TMKBX

Current sense

RL78/11A

Ex. Back converter

Duty
Up

/

Duty
Down

!

ZUD-CE-11-0059

CONFIDENTIAL

According to ADC result, Duty will be changed

Duty
Down

Duty
Up

(TMXxx)

% A A A

| 1 1 :
| I I ! Upper
/f\ H ! . Limit
Current sense level ___ /1~ & 3\ “““/‘T‘I&'“‘r target
(NI = e P o - 4 - = S Lower
{ oAb e e Limit

A/D Conversion

and

Qeads the system to high efficiency

= Realize constant current control by changing the PWM output
duty in accordance with LED current detection by A/D Converter

PGA in front of A/D converter allows low sense resister. This

J

24 © 2010 Renesas Electronics Corporation. All rights reserved.
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PFC Interleave for high power syste

‘-lllll.I.lllllllllI.I.llllllll.l.lllllllll.. -llll.

" fﬁ“;j ZI:‘ __________ . .
L i = T —[*E_E-*;E:s*t“;%tj—i f (=3

n — : :

1 :—;—,E_“ l = = ==

= i 1 : [

o L L. wT

] = . .

P s o of T

: i——t;l L : Lo,

’..f-.lllgtlIIII L] EEE N EEEEEEEEEER LIL] ITIIIIIIII-g‘T: :“ "‘
-------------------------------------- . 1_ INTPX : : “ ‘0“
3 PFC control et TKBONO|- S et rmrensernsenenn., .

> 3 Boost converter %

By detect'ing Zero o — INTPY TKBONn1
current with INTP, : Monitoring output

Timer restarts ADC - voltage and
O automatically.......- g RL78711A : Change the duty to

Vin : :
Average Currenti ~ Make the output  :

.. MOlIage. constant....’

Current wave for

——4\ .

———e AT
.

—1*
¢ 1]
B

L 4
a
"ssnmgnmmnmnsn

Teen N |
(TKBONO) —‘

L
(TKBON1) m ﬂ ﬂ
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Max frequency setting function

Ellrninate nolse and more efficlent
Max frequency setting :OFF

CRM operation

Current

Switching [ ] L

Max frequency setting :ON
CRM operation

Current

DCM operation
3 Max frequency setting

A L .. /unctioned
switching [ |__F J

26 © 2010 Renesas Electronics Corporation. All rights reserved.
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16 bit timer High resolution (Ditheri

In N cycles (N=0-15) of 18, duty increased
enaples 18 resolution averagely

64MHz clock :Minimum step = 15.6ns
—w/ Dithering :Minimum step = 15.6ns/16 = 0.97ns

FFFFh
TMKBN CRN3
CRN2
------- CRn1 ;
CRO ! | | \ 1
| | 4%:) 0000h - : —— ; . i
CR1 |i|+1]: TKBONO S ! L
CR2 | | 4,@ TKBONO | »
crs |i[+1]] TKBON1 (CRAT) 1T (CR1}*T
T TKBON1 ! |
. (CRNn3-CRn2) (CRn3-CRn2)+1
| Control Circuit | R
| : D2
4bit Counter 16 CVCIeS
- P T T S ) I T T T T P B I T} .:
Setting register A ] z = : :
(set:0t015) |q . ___l.____. .
Setting

In the cycles in yellow, duty increased “1”

27 © 2010 Renesas Electronics Corporation. All rights reserved.
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16 bit timer KC gating 6¢ch separatel;’mﬁﬁm

(‘\5

Timer ¥.C enaples gating Timer f<” OLUTpUT
LED dirnming oy eacn criin min CRPU lozad

o 1 )>—0 TKBOOO
16bit Timer KBO
Max 6ch — | »—0 TkBOO1
i —] »—o0 TkBO10
gatlng 16bit Timer KB1
_D—© TKBO10

Timer XC

| Cleal

=

TKCOOQG

| 16bit Timer Counter KC

@

Output i :

Control Tica oo IMIMUIURU_ A [
o Tieoos IMIRAIN_ OAmARnT;__ i)
Duty0 Duty1 Duty2 |Duty3 Duty4Duty5| CR | TKBOL—,MWUMMMMMWNMWMMWWMWMWMMW

Achii A DAl

vVVYVVv
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Softstart

3

Autornatic duty-increrent in seiiing cycle
Rernove inrusr current I switcning tirming

(

(W

Dtity
CRxx e/—-w
Timer KB output N
& ———————— Time
Timer KC gating
\/‘ ‘ —— .
Dut
Timer KB output
Duty :N Duty :N+1 Duty = CRxx
Start duty :N ﬂ ﬂ
Settingcycle: M 1 L L1 L o
Final duty = CR xx \ ~ J /

= <

M

29 © 2010 Renesas Electronics Corporation. All rights reserved.
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Integrated PGA, Comparator and ADEIZEDN

(3

PGA enaoles max ocn feadoack w/ sral
ADC/ICMP In comirmon port can deiec

EE
—: b n

’L*/QRGAEN.

/

11
ANI1/AVREFM © >

G SN I NN NN NN ISR NN NSNS SN NN EEEEEEEEEEEEEER

ANI2 /CMPOP/<CMP1P> © * Invert/ . d
no invert .ﬂ’ﬂ Interrupt, STOP release

| v > Timer KB , Hi-Z control
nver ) d
no invert m

Interrupt
> Timer KB , Hi-Z control

>

‘Qall
<
S
<
< S <
S <
<3<

>
>

[ EERER AL RN EREELE S

<
<
<

10bit
S/H
g SAR

[ 14
4

ANIO/AVREFP @ 244 =

ANI4 /[CMP1P ©

.

< > © | rt/ - d .
ANIS [CMPZRISCMP3P> © ng\ifven m . Interrupt, STOP release
=—> Timer KB, Hi-Z control
A ICHPS © H o ST e
© T ~— Timer KB , Hi-Z control
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o]
1
T 1

=
vy Y

YYVYVY VY

Invert/ - d :

ANI16/CMPS5P © + o invert._T_-—'_' [ e Interrupt

o = Timer KB , Hi-Z control
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ANI18 ©+ 3 2 TR :
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Communication protocols

Achieved the Communications for lllumination control

RL78/I1A function Necessary
Protocols ) .
Use interface Feature outside parts
DMX512 UART Easy detection of Break field RS-485
Transceiver IC
DALI UART Corresponds to Manchester Isolation I F
DALI Forward frame : 19,20,27bit
( mOde) Backward frame: 11,19,27bit (PhOtO COUpIer)
Possible to receive in STOP state
IR remote Cont | Timer Array Unit Easy to measure time Infrared receiving
in an edge intervals module
Wireless UART, 3—wire CSI RF receive IC
Communication | (depend on RFIC)
Narrow band UART, 3—wire CSI PLC communicate
PLC (depend on PLC IC) IC
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DALI Communication

Outer circuit | -/ 1Slave set to 1addressing only
{3} RxD
| S AL78/11A MAX.16 group address
i f%q YD MAX.64 short address
[ 1,200bps

Data Structure [Forward frame] [Backward frame ]

b el s £ Ve e I\|IIaTte|r — Slave(all 1£|),2|0,27bits) | |Slave —»master(au1 1,19,27bits) |
A alb c d e f a c
O 0.0 1— a:Start bit ("1%) . a:Start bit("1*)

; v b-d:Address byte(Set to frame sending address ) b:Data byte (Reply to master)
' ' e:Data-byte(Set to command) c:Stop/bits( 2byte high level)
f:Stop-bits( 2bit High level)

RL78/11A spec. Slave mode support in UART

) (Manchester<Encode/Decode circuit equipped)
: Manchest ) .
DALIRXDO ©= Fiter decoder ‘D—> Rx shift register Received Forward Frame(2-3bytes)
4 - =>Decoded data is stocked
Rx buffer register If detect a stop bits, Interrupt occurs
(3bvtes)
Send Backward frame( 1-3byte)
Manchest . .
DALITxDO @-Q—[ encoder Tx shift register =>Automatically encode to Manchester code
o If a transmit is completed, Interrupt occurs
Tx buffer register
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DMX512 Communication
Outer Circuit T
1Slave set to more than 1 address

Ex.) Set a Each RGB Address
=Color-Mix be possible

SN75176BD % RxD

L—vec R

U 0— % F=

D:Jr 77L oo b RL78/11A

Packet structure 250Kbps MAB : Mark after Break
Data:8bit, no parity, 2 stop bit MTBF : Mark Time Between Frame
MTBP MAB MTBF (0~1s) MTBP : Mark Time Between Packets
(8us~1s) S

BREAK

(88us ~1s) ﬂ DATA=0 I { I

k ~ J ~ J ~ J
Start code Channel 1 Channel 2 Channel 512

RL78/11A spec. UART Rx pins can be connect Interrupt and timer

RxDO/P11 ©_|_\| . » UARTO Received circuit | Possible to be received UART

J

P11 pM11 ._;_, INTPO Wakeup by UART Rx starting is

possible by the Interrupt function
INTPO/P137 ® ISCO

16bit timer Break time detected by Capture function
sci—_|"% Capture trigger
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Pin Configuration
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20pin plastic LSSOP 5.72mm((225mil)

Pin pitch: 0.65mm

P21/ANI/AVREM O=—w1 O 20 O P22/ANI2/CMPOP
P20/ANIVAVREFe Oe—{ 2 18 [0 P24/ANI4/CMP1P
P40/TOOLD O=—l3 18 O P25/ANIS/CMP2P
RESET O—4 17 [=—=0 P147/CMPCOMN/ANIB/{CMP3P)
P137/INTPO O—(5 16 O P10/ TxDO/TKCO0O/INTP20/SCLAOYDALITxD4)
P122/X2EXCLK O——6 15 O P11/RxDOTKCO0/INTP21/5DAAN (TIO7)(DALIRxD4)/(TxHx4)
P12151 O—|7 14 |—=0 P200TKBOOO/INTP22
REGC O— |8 13 O P201/TKBOO1
Vss O——|9 12 O P202TKBO10AINTP21)
Voo O———10 11 O P203/TKBO11/TKCO02/(INTP20)
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30pin plastic SSOP 7.62mm(300mil)

Pin pitch: 0.65mm

PofANI AV e O 1 D 30— P21ANN AN e

PoaRxDA /CMPsRANNE O=—s{2 20 —=0 PeodANIZ'CMPOP

PoaMTuDi/aNRT O a 28 = P24 ANICMP P

P12/l D O 4 27— P2s/ANIS/CMP2P

P4 TOOLD O 5 26 0 Pee/ANIe/CMPaP

RESET O——=|8 35 =7 PETANITICMP4P

PAa7INTPO O— 7 24— PH4TICMPCONANN B

PHaa 2 EXCLE O——=|8 33 =0 P10 TxDoTRCO INTP20/SCLAD DAL I TxD-)

=)

P12 O— 22 ——=0 PIMRxDOTECO0INTP21/SDAANTIOT ) DALIRx D4 TxRxd)

REGC O——— 10 21— PEOOTHEBOOWINTP22
Vaz O—— 11 20 = P20 TKBOM
Voo O—12 18— PROZTEBOONINTPZ1)
Pa1TIoaTO0INTPY Oe—sq 13 18 ——=C) P2ORTKBO1 1 TKC D02 INTP20)

PFTINTP11 O=——eq 4 17— PROATHBO20/TKC D03
P20aTRCO0S DAL RxDaTxRx4/INTP23 S 16 = P2OSTEKBO2TKCOO4DALITxDS

ki
on
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32pin plastic VOQFN 5x6mm

PO T I s s
[T = i
2 20 0fof
I
Pin pitch: 0.5mm SSgzses
zzzzz=%
SRNRRRS
RN <TBD>
TTTTTTT
32313029282726
P120/ANHE C—1 25|=—=0 P147/CMPCOM/ANI1E
PAOTOOLD T2 24|=—=0 P10/TxDOTKCO00/NTP20/SCLAQADALITXDE)
RESET C=—(3 23|=—=0 P11/RxDO/TKCO01/INTP21/SDAADITIOT ) DALIRXDA ) TxFxd)
P137ANTPOD O—=]4 22|=—0 PRO0TKBODNINTPZ2
P122M2EXCLE O—5 21|=—=0 P201/TKBOO1
P121/1 O———=6 20=—=0 P202TKBO10/(INTP21)
REGC O—{7 19}=——=0O P20 TKBO11/TKCOD2/{INTP20)
Vaz O—18 18— P204/TKBO20/TKCO03
Voo &O———9 17|—=0
oo 1011121314 1518 P205/TKBO21,/TKCO04DALITxD4
Freggas
ER EE80 o
= = Z =
o - = & oo -
= F: [ EC ¢
O M~ o X
= o o E g -
o) oo =
= ¥
= 2
[55] oc
o 5
<
2
o
[
=
Fie)
L=
Eat]
o
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38pin plastic SSOP 7.62mm(300mil)

Pin pitch: 0.65mm

P2O/ANIAV e (—e]1 O 38— P2{/ANI/AV Rz
PO/RxD1/CMPSP/ANIE Cre—w2 7 —=0 P22ANIZ/CMPOP
PO2TxD/ANHT (CO=—-3 36— P24/ANI4/CMPIP
P120/ANHE Cre—se{4 35 =——={) P25/ANIS/CMP2ZP
P4OTOOLD O—+e5 3 | PZE/ANIECMP3P
RESET O—~{6 33— PZT/ANITICMP4P
P124/XT2EXCLES O—={7 32— P147/CMPCOM/ANI18
P123XT1 O0—={B M =—=0 P1WSOONTxDOTKCOONINTP20/SCLANDALITxDE)
P137INTPO O—={0 30 |=—=0 P11/SI00/RxDITKCO0 INTP21/SDAAD/TIOT)(DALIRxD4 M TxRxd)
PH22X2EXCLE, O—10 20 [=—=) P12/SCKOO/TKCO03)
P1247%1 O—11 28— P200/TKBOOWINTP22
REGC Oo—12 27 |=—=0) P204/TKBOOA
Ve (—13 26— P202TKBOA0/INTP21)
Voo O—{14 25— P20ATKBO1 1/TKCOO2/(INTP20)
PAUTIOATOONINTPS (O=—-]15 24— P204/TKBO20/TKCOO3
PTTAINTPA1 O=—q16 23— P205/TKBO21/TKCO04/DALITxD4
PTRINTPI0 =17 22 ——={0 P20&THCOOS/DALIRxD4TXRx4INTP23
PTS/INTPY (~—e18 2 =0 PIVINTPYRTCIHZ
POATIORTO0E CO=—m{10 20— POSTIOSTOOS
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