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m RL78 CPU Core
BRINAT A4 USCT—F T F+
RAENEEKE 32MHz

m Memory
1.6V Flash&Z EAd4 7 — k- X7 v T5HIG

RL78/G22 {t#5i1BH8E
m RL78 CPU Core

© BBRINATSAV ASCT—F T F+

© RABEREIRE32MHz
m Memory

© 1.8VFlashZFEAI T — - RTY THE

Program Flash
up to 768KB
SRAM
up to 48KB

Data Flash
8KB

RL78 CPU Core

32 MHz 51.2 DMIPS

CISC Harvard Architecture

3-stage Pipeline

Four-Register Banks

16-bit Barrel Shifter

Safety Analog
Program Flash:96KB - 768KB * Program Flash:32KB - 64KB nterrupt Controller
9 R 9 ) Pari?\f&eck 1Z-lﬁ?gﬁch
* SRAM:12KB - 48KB * SRAM:4KB e
Data Flash:8KB/None - Data Flash:2KB S e it 200
u System n System (Internal, External) Comparator, 2ch
T - . - ata Transfer Controller Clock ref.
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nt lii emp. sensor
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= SafEty I = Safety e N Capacitive Sensing Unit UART with sync clock, F:f’z't‘ei:‘iiuer“d
© BUNREBELR S (EC/UL60730) K © BUNREBRLIRE (IEC/UL60730) M (CTSUZL). 32ch 2ch
Unique ID
REAEUT7HREH © REXBUTT LA 40mh por ch o
n Security u Secum)’ utput Curren emote Controller rue Random
. 1:_7|D . 1:—7|D C[;n?r]ullf’[im, Bc‘h NulTnherRGer:jeva(m
+ AAZXID + AAZXID Note: The block diagram of G23
AL —4% s Bl —% RL78 CPU Core
m Timers m Timers Program Flash 32 MHz51.2 |J|Ps
© BHEERCT-TLA 12y (TAU) - BHEST-TLA 1y (TAU) P
YR Z—INIVEZA e REYVRUER—INIVEAT Four-Register Banks
© IRV FRYT BARNTIVEA L7y © UFYF R BARNITIVEA L TOY Y P 16-bitBarrel Shifter
m Analog m Analog E— Aol
nalog
+ 1.6V (Vpp) EE + 1.6V (Vop) EE Ay A0C
ADCHE 12bit X 26¢ch, ZH#2B5R52.0 u's + ADCHAIE 10bit X 10ch, Z#B5RE2.125 u's §Lovels Parity Check 10-6it, 10ch
- DACPR 8bitx 2ch, 2>/ SL—% X 2ch . EREAEET (1.48V) PoR, VD A i‘s' et
N . lock Generation e emp. Sensor
« NEREZESEE (1.48V) m Human Machine Interface uEnI.erkng, Exemal Cook
® Human Machine Interface - BERERtYY Y I vhX29ch Monitoring . Timers :
BEREA LYYV 1Yk X32ch m Communication Menery i
-+ BlEEN BRSNS X 8ch * CSIUARTL, I’C, Simple IC o e et
PO ebu utput Level (8-bt, dch)
m Communication ' n Packag!e ‘ Detection o
CSILUART, I’C. Simple I’C * 16pin - 48pin s
© UEAVRER 2. RL78/G2247 U — F48E > ROM=64KBGDEREATT. AT ¥ SingleMostr, Gch e
m Package Security & Encryption
30p|n _ 128p|n Master/Slave, 1ch Eas‘h R‘gad
(DTC, ADC Enabled) " rotection
*1.RL78/G23%)L— 764" ROM=128KBELADERER T o ST0p Flash Shicld
o
Human Machine Interface Customer ID
I Oon ,— ~)57a iti ing Uni u
RL78/G23,G22 XEV /' EVSA47vT oS o Number Goeratr

Note: The block diagram of G22
- G13 Lineup

RL78/G23. G22I3 MR DHmE BN BV E T,

<l : 623 Lineup

@ G2 Lineup

48

18/8 48/8
43/8 48/

(32/8 403278
02478 402418
0.20/8 4L.20/8 4
L1678 JL16/8 J

L

(32/8 L3278 7
L2478 L2478 2
0.20/8 4L20/8 4
0.16/8 JL16/8
012/8 4012/8

556656800

(.32/8 4
02478 4
0.20/8 4
L16/8 4
ap»
L4/2 4
L4/2 4
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Operation in RL78/G13 SNOOZE mode

4 CPU stops while in SNOOZE mode for low power consumption

Analog settings A/D conversion A/D conversion Threshold changes
Port settings Value determination Value determination Port settings

1 [A] UART transmission

~

CPU
current

Snooze
current

Snooze
current

> T
o J
RL78/G23 SNOOZE mode sequencer

4 N

SNOOZE mode sequencer allows further operation bypassing the CPU

oo SNOOZE

Analog settings

A/D conversion A/D conversion Threshold changes
Value determination Value determination Port settings

Snooze
current

Snooze
current

Snooze
current

AJy7 &A% O—5 (RL78/G23 D)

B S ARAEEDEIERED S DA N MESHREDELDEREICERE
L%,

B 8 DDH 7% ELDHERE. R— b BIVIAF £lEDTCC) I LE T,

m O vl (AND,OR, E/zIXEX-OREIE) (CEESHEE T &ITELY.
BOERED DAY MEBEZ ) V7B DERUEEZELET,

B MOEIEEDSDANY MEEE L IVRICASILTIBELZE
Drkpea gL £,

m )y 77OV TIESEANTEIEICKY . BIEEEDSD ANV
MEBZ/ OV EREAL TIBE SN BB CERLE T,

tFa77vTT—betFaT7IT—+

RL78/G23.RL78/G22l& AESTA TS U A ERT 2T L THEYTELER,
CTEDNTEET,

E5ITRL78/G23,RL78/G221E. T — b AT v T HL VT Zvay—)b
Ros > RUMREEFERLIREG 7Y 7 075307 BL0T
—hISRAODEEHZ R IR Z R LIREINEEL S DT
A7 LOEEZRREICLE T,

TNCKWN AT =T120 7 %ML S BcdDEF17T7vTT—het
Fa7 T bV R—FENET,

ESITAES-GCMZ A TSR Y & RL78/G23, RL78/G22E 4 A
YMCUBIDBEDEREEHIEENET,

08-09

gEmEXtY Y2z

B 232Dy F LY Fr RIVHFIFEBIRE T,

B BCAESSUBREREARNEERENGVE T HEREZEA
TBHE RAAMEDF —H T R—bENET,

B XA YFRA—IWATAZGEDF—E T R—FLET, At
HYELTHERTEET,

m BEENt> V7 RADSNOOZEE—RES R—ELE T,

Switch Example of
- Y
Wheel Example of
- o
Slider Example of
electrodes
B I.I o . - IIIIII
Proximity Unlock applications
'_ using 3D gestures

Event reception
peripheral function

Event output
peripheral function

G —|

—
SAUD,1 B
UARTA et

Link connection processor

— L
—> INT
—>
— I
—
—

Logic cell block 1

Logic cell block 2
Logic cell block 3

1>)1> D

>0 [

]
g
k]
3
3
=
g
=2
2
5|
2
=

Output signal selector
Output controller

—>
— G

© Boot swap function
o Flash Shield Window function
 Boot cluster 0 rewrite prohibition function

AES Library

: Customer Board
A

Unauthorized access

Main Controller of
Connectivity Device
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RL78/G10DE

HBIEHESE BEAVFYT AV L—42

m CPUEIE:45.5 uA/MHz B FAR20MHz FHIRBE £2%

m STOPE—FR:560nA

IZWNEYSAUTY TS Z DD N EEE

m 10E>/:LSSOP (4.4 X 3.6mm) m ADC /N —4

m 16E°>/:SSOP (4.4 X 5mm) mAA<T  mIUTILEE RAM size

m LI T I NT—F ey b

RL78/G10 {Li%1EIER

RL78 CPU Core
20 MHz Operation

P Flash
m RL78 CPU Core u Safety CISC Harvard Architecture
© 3B TSAY ASCT—F T F+ - REMSETICEZREI LYk toae Poelne
. upto512B 20 MHz@2.7Vt0 55V,
© RAEMERIKE20MHz m Timers I 5 MHz@20V 10 5.5V
| Memory %*ﬁ% ’94? T7A-1zvhk (TAU) Isymm Voltage range: 2.0 Vto 5.5V
nterrupt
* Code Flash: 1KB - 4KB VFYFRYTBAI Controller
4 Levels, Safety Analog
* SRAM:128B-512B up 0 10 s

m System

BRA > F VT F YL —2:120MHzE2%

+ L2 ILPOR

m Power management
* ENFEIR 455 UA/MHz
* HALTER: 290UA

* STOP&Eji:560nA (SRAMT — 2 {R45F)

(f#%)

+ ADCHAE 10bitX 7ch, ZH#aBERE3.4 us

aAVIN\L—2 W

m Communication

* CSKUARTL. I’C, Simple I’C

m Package
10pin/16pin

https://www.renesas.com/ja-jp/doc/products/tool/doc/003/r20ut2451jj0100_e510y 16lvb.pdf

YATLIAAOERGAROY Y IICHEERZ
ROy, Rt S - REDER L HEEFREL TS,

HRRAE T

A Qe

ERERODBE D ERE!

v

—fa
ERIRE

LED BRZEp )y R 21 I g KEEEEN
Ny 77 PA=PZA RL78 711 N
. @J b ARkREE R
4f3F. PowerON t:% RESET
] ) RESET e LTI
RBAVYZ pykic RBR=F 1 o=f

RL78/G10 vs. it &

TIvYaAARYTOI S IV IROEREEIEASY -55VT T 4VREDT/ N\ JITiE EEBEOCDR— FHAKETT,

Clock Generation Trap Function

Internal, External

SPOR Tim
(Selectable Power ers
On Reset Timer Array Unit
0n-Chip 16-bit, up to 4 ch
Debugging Interval Timer
12:bit, 1 ch
Power Management wot
17-bit
HALT
CPU STOP
STOP
SRAM On

ADC
10-bitx upto 7 ch

Comparator
1ch

Communication
Cx1ch
Multi-Master

up to 2 x CSI/
1 x UART/
1x Simple ’C

Note: The SPOR detection voltage (VSPOR) must be between 2.25V and 5.5V

(Reference) RL78: Block diagram of G10 Group 16-pin product.

fth#t~EN{FRBIE - R IREREEE ~

NNIRET 77— 3 DR BEERSEEZEH/N—LTVET,

4.5V
3.6V

RL78/G12

2.7V
2.4V
2.0v*
1.8V

1.6V

RL78< A > DiER T 8851 BiE - iRE T2 DA H1L P&
ZTeKEADA) Y b ZBRRFCEE Y,

m EiRT A XD

B JRTLOXSDER

TMHz -~ 4MHz 5MHz 8MHz 16MHz  20MHz ~ 24MHz  32MHz BifEERE

* RL78/G10I&. SPOREIREDIREEBE (VSPOR) DB ENSTcsh, 2.25~5VOBEBEHETEAL T
[RIAN



AF - Si%EE

RL78/G11 DR

BIEEET/N\y T URBEREHIL

m RL787 73V DIEHE M REZ K

m ETIEEEE—F (HS/LS/LV/LP) DERE TOHEERZ&/IML
m SRVIAVT7 VT T BREMFEE

> HBEBROER T/ \v T VRO REDLICER

PWMIEHIERTE TESSHEEF 1T
B SHEEER A T EIEHE (21 <KB.TAU)
B PWMHFIDS&EERTI XIS (21 < KB+ 74 8B&I A+ CMP)
B 1 EZ—/\)L-ZA<(8/12/16bit) TRAHDEIRENEITIG

A AVREBBTOHEH B 7 O

B GHEMR AEREEST CL AERD 77 O F B 7% Bl
(PGA+ADC+VBGR, PGA+CMP+DAC/VBGR: &)

m BEEECTLEMET 27OV #EE T 1.8V~DEEEZZITH
(ADC=1.6V~,VBGR=1.8V~, CMP1=1.6V~, DAC=1.6V~)

1.5KB| 2KB |1.5KB| 2KB |1.5KB| 2KB |1.5KB| 2KB |1.5KB| 2KB

RAM size DATA Flash size

BEWEFERE (Vop=1.8V~) TH.
7HaiREELT Ny TUEBEEFI VY

12DixEF DI (PGAI) T\
EEMIC, MhET7FOJESEHR

1D DEEF TRUNEREZRE.
R DORHEIX< 1 3N DDACTRE

ADC+RER—EBIE (1.45V) PGA+ADC (+ WER—EEHE) PGA+CMPO+DAC
Voo, Analog signal
S Analog signal RE—EBE \/M
(1.45V)
VR4 —IVBE=VoD @©
10

A/DEIBHER
(10ev k)

Battery WE—EBE
(external) (1.45V)

PGAI
A/DEBHER
(10w k)

YORT—VBE=Vss

(@A)
ADC:16V-55V
AIER—EBEVacr: 1.8V - 5.5V Vss
RL78/G11 {:#xiBIEE RL78 16-bit CPU
m RL78 CPU Core | Safety Program Flash 24 MHz 38.4 DMIPS
o _ 16K8 MUL/DIV/MAC Instruction
c 3BINATSA Y ASCT—F T F + REREIHMK (EC/UL 60730) ITXFRS
15KB Four Register Bank
- RS- FAEESSY Kb m Timers L e
16-bit Barrel Shifter
m Memory 24T TLA 1wk (TAU) X 4ch 218 il
© 1.8VFlash&ZEAd T — ATV THIS 24 IKBX 1ch (B K48MHzEIE) PWMiE IS Safety Analog
* Code Flash:16KB LRV Pary Check o T
- SRAM:1.5KB © ATR—/\IL- 24X (8bit/12bit/16bit) ADC DAC
. 18 Events Self-diagnostic 8-bit, 2 ch
» Data Flash:2KB TAVF Ry 24 (WDT) Clock Comparator
w— N o 4 Levels Monitoring 2ch
s AU LEESAFKFBRETR—F ® Analog Memory .
m System + ADC 10bitX 11ch, Z#eB5H]: 2.1 us Internal, External CRC
. BEBERA:1.6V~55V - DACS8bitx2ch iners ol ot
» AXL—=¥av-RAF—hrdvbba—)b « Ov/\L—%&X2ch Ti";z’_l:"v’iycl:‘"“ Temp. Sensor

(T2 8EE—FER) * PGAX1ch Timer kB

. N . Power Management 16-bit, 1ch Communication

N n%ﬁzi"/?“/j-zl'*/ L—&:24MHz £1% c RNEEESE (VDD: 1 8\/"’@]1,'5) HALT Interval Timer 2xIC
~ ~ . . DTC Enabled 8-bit, 2 ch Multi-Master

. ~ WS e A g + ,

PERAVF VT F L —24MHz £12% m Communication SV00LE o T oSlx2) UART
. DTC\ ELC\ DOC\ INTFO . CSL UART\ |2C\ Slmple 12C Serial, ADC Enabled 12-bit, 1¢ch / Simple 1C x 2

— STOP WDT CSIx2/UART
* POR.LVD. EZBMDEEIHIS m Package SRAM On 17-bit, 1 ch /S)i(mple 1 xxz1
m Power management ° 10pin/1 6pin/20pin/24pin/25pin (Reference) RL78: Block diagram of G11 Group 25-pin product

© BEENE 583 uA/MHz m Operating temperature range

© HALTE—FR:0.65uA(LVD)
© STOPE—R:025uA(F—213H)
+ SNOOZEE—FK:0.7mA (UART). 0.67mA (ADC)

* -40°C~+85°C / +105°C
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RL78/G12, G13, G13A {HAx1BIEE
m RL78 CPU Core

© 3BT SAY ASCP—F T F % Program Flash
. up to 512 KB
© RAEWERIEE32MHz
M SRAM
m Nemory up to 32 KB
* 1.8VFlash&E&ERAI T — bR Ty TR
Data Flash
* Program Flash:2KB - 512KB up to 8KB

+ SRAM:2568B - 32KB

RL78 CPU Core
32 MHz 43.2 DMIPS

CISC Harvard Architecture
3-stage Pipeline

Four Register Banks

16-bit Barrel Shifter

+ Data Flash:2KB/4KB/8KB/None System
m System DUA Safety Analog
© BEAVFVT AL —232MHz £1% 4 ch RAM ADC
- BR-EERER SATS)HR—k |nterrupt Controller Parlty Check 10-bit, 26 ch
m Power management 4 Levels, 20 pins ADC Internal Vref
. e %1 . Self-diagnostic '
EEE 66 U A/MHZ Clock Generation
* HALTE7i:0.57 u A (RTC+LVD)* Internal, External " ClUCk Temp. Sensor
+ STOPEi:230nA (SRAMT —Z{RH)* POR, LVD onitoring
* SNOOZERiA:700 A (UART). 1.2mA (ADQ) MUL/DIV/MAC Mgggry Communication
m Safety 2
- EUNREBZREIUE (EC/UL60730) i Sno e Timers Bt
© REXERUT77EAEE
) Timer Array Unit 2x1C
m Timers Power Management 16-bit, 16 ch Multi-Master
. = Lk « 77 . —
ﬁ%ﬁbgjr?“ 7LA1=vk (TAY) HALT Interval Timer 8 x CSI/SPI
C OFYFRY T BARVITIVEA LAYy RTC, DMA Enabled 12-bit, 1 ch 7-, 8-bit
SNOOZE WwDT 4 x UART
+ 1.6V (Vpp) EME Serial, ADC Enabled 17-bit, 1 ch 7-, 8-, 9-bit
- ADCHjE 10bit X 26ch, ZEBER2.1 u's STOP RTC 1xLIN
© NEREZEBE (145V) SRAM On Calendar 1ch
m Communication Note: The block diagram of G13
* CSILUART. I’C, Simple I’C - =
a Package RL78/G13A A7 v
* 20pin - 128pin

*1.RL78/G13%5)V— 764> ROM=64KBRGDEIRE R C I,

32KB

8KB

RL78/G12.G13,GI13ABEHLSAVTvT 24KB | 8KB | 24KB | 8KB | 24KB | 8KB |24KB | 8KB
BTN TTED2845I G| RAM size DATA flash size

EW'_32K32K32K32K32K32K3ZK32K32K32K32K32K32K 32 K

24 K|24 K124 K|24 K|24 K| 24 K|24 K]24 K|24 K| 24 K|24 K|24 K|24 K|24 K

20K720 K720 K120K720 K120 K[20KT20 K[20K 20 K720 K[20K726 K120 K
16 K| 16 K| 16 K| 16 K| 16 K| 16 K| 16 K| 16 K| 16 K| 16 K| 16 K] 16 K| 16 K| 16 K| 16 K| 16 K
12 K12 K[12 K|[12 K12 K[ 12 K| 12 K| 12 K[12 K[12 K| 12 K[ 12 K| 12 K| 12 K| 12 K] 12 K[12 K[ 12 K| 12 K| 12 K
8K|8K|8K|8K| 8K/ 8K 8K|[8K 8K|8K| 8K 8K|8K 8K|8K|8K 8K 8K|8K| 8K
AK | 4K [ 4K 4K | 4K 4K|4K[4K| 4K |4K[4K 4K[4K|4K|4K[4K 4K|4K|4K|4K|4K 4K
JK|3K[3K 3K 3K 3K|3K[3K|3K|3K[3K| 3K|[3K|3K|3K[IK 3K|IK|3K|3K|[IK 3K ﬂm
2K 12K 2K 2K | 2K|2K|2K|2K|2K|2K|2K|2K|2K|2K|2K|2K|2K|2K|2K|2K|2K]|2K

2K 2K (2K 12K | 2K 2K 2K[2K|2K|2K|2K 2K |2K|2K|2K|2K|2K|2K
(15K 15K15K15K 2K | 2K

TKTK[1K| 1K 1K1K
RAM Data Flash #EL RAM Data Flash &%) 1

768 768 | 768 | 768 768 | 768 —:lm‘/ 20-pindRL78/G121 225mil, RL78/G131% 300mil
» * 1. 20-pinMRL78/G124&225mil, RL78/G1 mi 1
512512 [ 512 | 512 512|512 *2_64—Em®BGA(4x4)/\"y’f*“*‘-E'Li\ROMSZKBN256KB?§?2 i

200

256 | 256 | \ ! ! ! !




o]

BELGSAVTYT NN —D

N ICRBG/ NN r—V R TAELTVWET

R EE/ELD
25pin WFLGA 64pin VFBGA
0.76mmJE 0.99mm/E
3X3mm 4X4mm
0.5mmbEy F 04mmbEry F

=iERE RIRE -AMEE SR

BIRERZESH CPUDEMFER AR

m REOHFZETEVIAADREELET,

n BREOEHERAA—/\ /T2 70— LIBAIEREIEES —/\ /T4
7O—BIAIHDEELET,

B BRERTEWAIKEBINEEA—/\/ 72 70—2|AMHIFEBTY,

B A= N\TO—ET VA TO—ERAT—RRA TS THETEE T,

m CERIEBMEERSHAEELEVD T . SA/ TS UERELET,

VAT L AAMER: SHRE - BERRFER

BFEE EENEFER CUARTEE N FIRE
B SEAEFREEOMREIL 1%

12-13

= itee EEEENF
EREmbD SBYFEEEZ HLAA/DEHRE 1.6VH SEIHE

55V (e : : : VY
: : : : EERIRER
H | f i 0 32MHz |ZHiAR ! *1
= i i i i
£ 27V [------ === : : . ] I -
ol : 1 : 1 : :
24V Jf------ T==f--- _ g -----e- == e i--f-
! 5 SE ) 7ovvastivz-TngsIvy
1.8V _ 8MHZ§;§§E?V7§ = .. 1.8V D SENEETRE —-
1.6V . L ) %2 “1:' """" qAmmmmmmme- Fom---- I— g
P MOVASEMERIEE! *f 1 wpouii—x 16V pomERISE *2
""" e e
TMHz ~ 4MHz 8MHz 12MHz ~ 16MHz ~ 20MHz  24MHz  3)MHz
BIRE *1.RL78/G12 . 24MHz (max.)

*2.RL78/G12 1&. 1.8V HrSEE

TEAREN ORI R [ 2 58

operation exec cycle

16 bits X 16 bits=32 bits 1 clock
32 bits/32 bits=32 bits ... 32 bits 16 clock
16 bits X 16 bits+32 bits=32 bits 2 clock

B FEIREIE32MHZ* 24MHz, 16MHz, 12MHz, 8MHz, 6MHz, 4MHz, 3MHz, 2MHz, 1MHz C:#&iR a8

B EIRBEMEL VAZICE, E5E52EEDEIRE
“1.RSF103xI&£5%  *2.RL78/G130D3

"""
[ 8VHz _
[ 3oMHz2 L 6MHz _
[ 24MHz ¥ 4MHz _
[ 16MHz I 3MHz _
[ 2MHz

10 DRREE
RRAT8E !

HJ790vy
KED
BHERFHRT
THICERBEIC
fHIEATHE!

A4

| REMEREL YRS |

SREERIRICKY
UART:E(SETAE!

HOCORIREIRERDIEE

Accuracy (%)

T GESISCTEESETEE “Voltage (V)
427 55
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RL78/G24 {1HkiE1ES
m RL78 CPU Core
© 3BRINATSA Y ASCT—F T F+
© mAEMWERIRE 48MHz
s TLFIVIIT TV TS L —4
(FAA)
m Memory
+ Code Flash:64KB/128KB
* SRAM:12KB
* Data Flash:4KB
m System
© B)EEEEE1.6V~5.5V
© BIEREERIE (T2 v 2 BEE— NER)
© BERAVFUT AL —264MHzE1%
c ABEA U F VT AT L —%5:32.768kHz £15%
DTC.ELC, POR. LVD. different-potential
Communication

RL78/G24 547y 7

Timers

© BART LA 1=y (TAU) X4ch

*« ZARIX1ch

+ ZA<TRD2X2ch

* XARXX1ch

+ ZA<RG2X1ch

© AR LRAT (32bit)

© UFYF Ry 243 (WDT)

Analog

* ADC 12bit/10bit/8bitiZEIRA]EE X 23ch

+ DAC 10bit/8biti#{RATEE X 3ch
OV I\L—% X4ch

Communication

* CSKLUART, I)C, Simple I’C, DALI

Package

* 20pin/24pin/25pin/30pin/32pin/40pin/44pin/
48pin/52pin/64pin

© ENERESEF:-40°C~+85°C/+105°C/+125°C

Program Flash
up to 128KB

RL78 CPU Core

48 MHz 76.8 DMIPS

CISC Harvard Architecture
3-stage Pipeline

Four-Register Banks

16-bit Barrel Shifter

SRAM
up to 12KB

Data Flash
4KB

Interrupt Controller
4 Levels

(Internal, External)

Debu
(Single Wire, Two Wires)

PLL

HALT
(ADC, DAC, RTC Enabled)

SNOOZE
(DTC, ADC Enabled)

Safety
RAM
Parity Check
Self-Diagnostic

Clock
Monitoring

Memory
CRC

Output Level
Detection

IICA, Tch

IICA (SM/PM bus),
1ch
LIN, Tch

Flash Read
Protection

STOP
(RTC Enabled)

Human Machine Interface
Output Current
Control Port
8ch

Flash Shield
Protection

Unique ID
_Customer D

True Random
Number Generator

Note: The block diagram of G24

Analog

ADC
12-bit, 23ch
DAC
10-bit, Tch
8-bit, 2ch

Comparator 4ch
Internal Vref.
Temp. Sensor

Programable Gain
Amplifier
Timers

Timer Array Unit
16-bit, 4ch

Timer RJ
16-bit, Tch

Timer RD2
16-bit, 2ch

Timer RX
16-bit, Tch

Timer KB3
16-bit, 3ch

Interval Timer
32-bit, 1ch
(8-bit, 4ch)

WDT, Tch

RTC
Calendar

- G14 Lineup




RL78/G14 {1HkiE1ES
m RL78 CPU Core
© 3BRINATSA Y ASCT—F T F %
© mAEMWERIREB2MHz
m Memory
+ Code Flash:16KB - 512KB
* SRAM:2.5KB - 48KB
+ Data Flash:4KB, 8KB
© BRICTAT I LEINERA OV OB Y R—F
m System
© EMEEEEFE:1.6V~5.5V
© BIERRERIE (T2 v 2 BEE— NER)
© BERAVFVT FTL—264MHzE1%
s ABERA F VT AT L —2:15kHz+E15%
+ DTC.ELC, POR. LVD. different-potential
Communication

Timers
© BAR T LAy (TAU) X8ch
+ ZARIX1ch
+ ZATRDX2ch
+ ZAXRGX1ch
© AVR—=INLRAT (12bit)
Ty F Ry 214 (WDT)
Analog
+ ADC 10bit/8biti#iRAJ8E X 20ch
* DAC8bitX2ch
OV INL—%X2ch
Communication
* CSKUART. IC, Simple I’C
Package
+ 30pin/32pin/36pin/40pin/44pin/48pin/52pin/

Safety

14-15

RL78 16-bit CPU

32 MHz 51.2 DMIPS

RAM
Parity Check

MUL/DIV/MAC Instruction

ADC
Self-diagnostic

Four-Register Banks

M,,C,,'{{gﬁ,,g 16-bit Barrel Shifter
Memory
CRC Power Management
1/0 Port Program Flash HALT
Read back up 10 512KB RTC, DC, Enabled
SRAM SNOOZE
Timers up t0 48KB Serial, ADC, Enabled
Timer Array Unit Data Flash STOP
16-bit, Bch Upto8KB SRAM On
Timer RD
16-bit, 2ch Communication Analog
Timer RG 8x T ADC
16-bi, 1ch Master 10-bit, 20ch
Timer RJ 2x1C
16-bit, Tch Mult-Master Internal Vref.
Interval Timer 8XCSI/SPI
12-bit, Tch 7-, 8-bit Temp. Sensor
wor 4 X UART D/A
17-bit, Teh 7-, 8-, 9-bit 8bit, 2ch
RTC TxUN Comparator
Calender Tch Zch

DTC
24ch

Clock Generation ELC
Internal, External 26 events

64pin/80pin/100pin
© BWERESE:-40°C~+85°C/+105°C

Debug w trace

POR. LvD Single-Wire

Interrupt Controller
4 Levels

(Reference) RL78: Block diagram of G14 Group 100-pin product.

FERIEE: 21 RD (HH#HPWME—F)
B EREG —1BAEMPWMZ i /1ATRE. DCT 5 Y L AT — 2 T &miE,

RRE-BRANEESRGSZCPUI7ISEN
EE REBNRESSZEML. Z1 73V EN ST ERRIT TR

wE B FyRIVEHFEDEDEICEVIERETED/ VA —/I\T v TDOPWMER %
. =T BHEDEIRE
ERERS. FRERSOHE i

A7 bV —RCERAEFEIR64AMHZ/48MHz% 5% E R HE

operation exec cycle

- CPUYAYI I L TERENFZ{TOCETREBEBNZRRMHLE T,

8 bits X 8 bits=16 bits 1 clock A )
16 bits X 16 bits=32 bits 2 clock TEHEPWME— RENESRI
16 bits / 16 bits=16 bits ... 16 bits 9 clock Lonsis ST
32 bits / 32 bits=32 bits ... 32 bits 17 clock TROGRA %_mo
16 bits X 16 bits+32 bits=32 bits 3 clock TRDGRe0 N- e TRD1
= = TRDGRB1 >
RL78/G12. G13DFEFE - FEFEESRE DEL H0000 . - —
n RERTHRIFEEEROA—/\/ 78 70— BORAHERELEY A, Tolobe =TT L l
B BEEEORFHERIA —/\/ 72 70— L1581 Fv )73 h vk Thblot == L
ThEd, =t -
LRSSVl

FHRIEEE: 2/ <RG (LABFHIE—F)

RIABZEDH 228D/ )V A 155 % TRGCLKA, TRGCLKBEHFIC AL il
TyIDBZEATV N (NE/BE) LET. 2T -4 D5 AllcR

BRIEEE.DTC(F—2 S A77abO—3)

DTCECPUENE TIZA T X EURIDT — S ERETSMEETT.
B EET X UBEEBERGEEY L EVBFEE L
B SFR.AERAM. 75w/ 1 X E U T —REm% a4

‘%‘7—— L —73
BISHAETT. * 75w 1 AT IEFHE LOHETEE
THGCLKB pln \\HII A\Y Lll \\HII \\LII .
-T_ -L -L ‘T_ DTC{ZLEEF DTCENERF
TRGCLKA pin w” “H” w7 “H” T RLURINR = -7’ N
L Ll Bl B
Bits CNTEN7 to CNTENO in CNTEN | CNTEN | CNTEN | CNTEN | CNTEN | CNTEN | CNTEN | CNTEN N TN
TRGCNTC register 7 6 5 4 3 2 1 0 - ><
Setting value of TRGCNT register 1 1 1 1 1 1 1 1 -
Increment/decrement counter +1 +1 +1 +1 -1 -1 -1 -1 DMA&DTC@HZE
— — — TRGCNTCL Y R Z{EDHEEE T, DMA(G13 100pin) DTC(G14 100pin)
TReckeiEF  — T b =il e F v RIVEX 4ch
ERDASRECONT Y Ty - e
RIS I I . . S iX =
mecLkay —F v e T/ A ERE LA IER B AEEE/ _
1 . 256[E1/5128
BV ME A N RLETS PA=DA A 8
AT N R SFR& RAM
[ 1 - N
[ 1 ECENER 21ERA
0000h Ry Z0fth R




AW
RU78

BREEE ILFI I TT)r—2a> 7715 —4% (RL78/G24)
RL78/G2UTHBENB ILF ST T TV =23y Tou5L—% (FAR) & A VN — 25 B, £ ) BiREGE  EE S BADNIBEE £ LS € 5TEH

TEEY,
i == o,
m EtEoEE PERE (1 ¥ /\— 2 $I1H) DIIBLLE
FAADESRAME|C £, RERDRLISEMER LT VAT LB AR LEEHTENTEET. / —
Fe 32biRE L=y FORAICL S EREAE ELET, e
m BOM aXF4YY o
CPUEDILFWMERI LY, BN R R i IR BINE B AT EATEE T, e
ERGERTF v T CRT LG, A N— 25 BB eV AT L& F v T THERT 3245 o
AL BYET,
m Easyto Use o M

@32MHz ~ @32MHz ~ @40MHz ~ @70MHz ~ @64MHz

FHRETNLFAARS A TS UL, R T THONRAEE CEET, APt SO DS BELDSE G

Faster

FEREAIE 5(E, 32bit DSP/MCUK Y

BRICRITHAIRETY .

BREEE ELCANV M) Oy ba—3)

N=RIIT7EDEAL I I>Y CPUBMEFRE

A/D
aAVIN—=%

CPURY—T

A/D
aAVIN\—=%
> 243

F4 L7 MIEERE CPURY—TTH
ESERRTAE!
YA RETED 53, PCIE8E EVAGANEE {
ELC UbZ72 1k
EHSMESEL Gy
ELCIREIYAH IV FO—SENET ELCIZCPURY —FREE (HALT) TE
ANY MO SEEEY 1—IVERE), ANY S EY 21— VBB AT HE.
¥ ¥
EV1-IVOEEEE T HE EHEEN

¥RIEEE:D/AO/IN\—42 (G14l3ROM 96KBLA_E DB G DMHEE)
8w FD/ATV/N—% (2ch) AH ¢, SEFEPLEREIEA 707 Bk EEICHIHEETAE
D/AT >V IN\—ZENE
1. BEE—F

DACSN (n=0, 1) LY RZN\DSA MEIETD/AZ BRI
2. U7IVEALEIE—F

ELCHOBSANENB 7 IV 2A LHIESZRREN M) A& LTD/AZ B

DACSOL Y24 —ELC
v

0
R2RZ 5—i8iR —@—O DAO
ﬁ DACEOE™s

DACSIL YR % —ELC

* 0
R-2R> 4 —iE#f —@—O DA

1
DACETEY b

HFRMEEE: O/ \L—%2 (G14l3ROM 96 KB L DR G D18 E)
BRE— N ERE— FOYIWBZDBIE%G 0>/\L— 2% 2chiB# (*30pinSOPI& 1¢ch)
BEE— 1 E— 2B 7 — K\ SRR TR
EBRE— R\ 7 UBRALIES BTG
Fr RIVEBHEDEBTEITEITA > RoMtEe LTHREARAE

VINL—2T0v IR ; 7+0OY AABE
VamPo A¥NL—270v IR ERBE 7AOIANE
® j N AN W
© mmc gl =70 Nl 7L Z ASBE VREF 0 or 1] [l 7 _ _
IVREFO®———————4 e 3 : 3

~ & ~
IVCMP1 @ »h BYAHSE
VREFI &+

VAV RUEME FFOsANBE

IVCMPO :I//\l/—’;'7|:| V7B )77 L B (H:0.76XVoo) X AN d o
© B H H B B
b g H H B B

ATl = e W — e 8 S N -GA-<-—-i-N--
A ) L MRV e

; BIVRAHBI 1> EIDAA

0.76XVoD I ~ v v ® 2

v v
BIVAHA DA~ DA
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RL78/G15 {11x1E18& RL78/G16 {11x1E18& RL78 CPU Core

m RL78 CPU Core m RL78 CPU Core 16 MHz 21.6 DMIPS
upto 8 KB CISC Harvard ﬁ_\rch_i\ecture
BRINA TS ASCT—F T U F v © BRINATSAV ASCT—FTUF ¥ 3-stage Pipeline
3 N 1K8 -
BAREMERRE 16MHz . BKENMERREL 16MHz o Four Register Banks
m Memory m Memory 16-bit Barrel Shifter

* Program Flash:4KB/8KB * Program Flash:16KB/32KB Communication Analog
. : . . I Controll CSIx2/ UART / ADC
SRAM:TKB SRAM:2KB Sir:ple 1C x2 10-bit, 11 ¢h
+ Data Flash:1KB + Data Flash:1KB 1C 1 ch Comparator 2 ch
evels

Internal Vref.

m System m System
BEA Y F v T AT L—4% 16MHz £1% © BEAVF T FTL—F 16MHz £1% '"‘e’";::‘g“""a' Timers
Ul
+ Lo%7)LPOR + LY%7)LPOR ADK, Araleg Timer, Timer Ay Unit
Serial Enabled :
m Power management m Power management Human Machine Interface e"as]_;: e Ir;lzef;fil 'I{ir:her
BEE 544 M A/MHz © 606 H A/MHz Buzzer output controller WDT,"I ch
(=N . (SN
HALT& R 371 /JA ) HALTEE,/}IL~385[JA B Note: The block diagram of G15
STOPEE:620nA (SRAMT — 2 {R%F) + STOPEE:620nA (SRAMT —2174$¥)
m Timers m Timers m“m 2:’161 g&:is
« AT A1k (TAU) X8ch s RA-TLA-1=vk(TAU) X8ch CISC Harvard Architecture
{2 2—18Ib 84 (12bit) AR\ 2A (12bit) e T
N NN 2KB Four-Register Banks
c UFYFRYTRAR C UFYVFRYTRAR Data Flash - -
. Analog . /.\na|og 1KB 16-bit Barrel Shifter
* ADC 10bitX 11ch * ADC 10bitX 11ch Communication Analog
CSI X1/ UART/
+ OVIN\L—2ZX2ch « OVIN\L—2X2ch Silnfsllelljzég 1un?t|,31c1ch
3ch
MEREEEIE (0.815V) - REREAEEE (0.815V)
evels Comparator 2ch
m Communication m Communication Clock Generation FC 1ch
. B . 5 . , . 5 (Internal, External) Internal Vref.
CSIL UART, I’C, Simple I)C CSIL UART, I)C. Simple I’C bug Safety
m Package m Package RMS Parity Error Temp. Sensor
etection
+ 8-pin/10-pin/16-pin/20-pin * 10-pin/16-pin/20-pin/24-pin/32-pin Human Machine Interface p—
m Operating temperature range m Operating temperature range Buzzer Output Controller A/D Test Timer Array Unit
-40°C~125°C . -40°C~125°C s L
15¢ch CRC Calculator
Interval Timer
12-bit, Tch
HALT Freque_ncy
ADC, Analog, Timer, Detection WOT, 1ch
S bled
TOP Invalid Memory
Access Detection Reset-less RTC, 1ch
Note: The block diagram of G16
AEY «SA4UTvT SRECARSEL VFyv T A L—4
8pin ZELNE NNy r—I &I LE LT, MBIAVEESHETE 1% OBEEARBELE T
TSICREREZEDESVEBREND Y E T, LIRS 1 G M

I - G22 Lineup ~ Accuracy [%]

RAMI K]/ Data Flsh 5] J0e A . .
' P N To=201085C
b 6 |

0, -
a B T2 - 40 0 -20C
:Ta=8510125C

~2/1 2 B VoD V]

CLR
: RL78 -1.5% -1
: -2.0% -
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ARB-77-A5

RL78/G1ADHER

BfEEA/DOVIN—2{EE
m 12bit A/DOV/\—ZHEH,
« KRBERE  E1.7LSB(TYP)
© MR 3.375us
B ZFvR)IVOTFAT AT
o 70O AF28FvxIU (MAX)
fe<EADE Y AAITHIG

RL78/G1A {HiRIEE
m RL78 CPU Core
© BBRINAT AV ASCT—F TV F v
© RAEMERIRE32MHz
m Memory
1.8V Flash&E &R 7 — b - X7y TG
* Program Flash:16KB - 64KB
+ SRAM:2KB - 4KB
+ Data Flash:4KB
m System
© BERAVFVT AL —2 32MHz £1%
o ERR-FENEESE ST ZYU-HR—b
m Power management
© EMEETR 66 UA/MHzZ

* HALTER:0.57 uA (RTCH+LVD. H 770w/ + 25-pin

1F)
* STOPE:0.23 uA (SRAMT —21R%H)

* SNOOZE®E#:700 u A (UART), 1020 1 A (ADC)

RL78/G1ADIBE

RL78T 77OV iRt R E > A>T v T

R

m FHU7IVYRL78I 7 EIEE S

S MEE16bit CPU
=5#32MHZENE

- (KHESN
66 1 A/MHz@RUN
0.57 UA@ARZ > INA
(RTCHLVD. 7oy &)

MEREEIDEREEE

© BOMRBE12-bit A/DOV/N—

© EREEENEFERERE

© F—2&Flash:4KB/\w 055> RAM size

- RRE-BIREEE

EHEBH/AZVNNA - E—F
m (EHESE
* RL787 73! DEHE M REZ b

© BIfEER 66 L A/MHz
- STOPE#:  023uA

m AZVINAE—FR
* HALT/SNOOZE/STOPMD3E— R&E4E&#,
© BXEEDFHIEREEE

m Safety
© BUNREBREHRE (IEC/UL 60730) R
¢ REXEUT7ERREE

m Timers
© BEBERA<-T L1y (TAU)

DAYVFRY T BARNNTIVEA L7y Y

m Analog
1.6V (VDD) &fE
+ ADCHJ 12bit X 28ch, ZE#aB5R93.375 u's
© NEREZEEEBE (1.45V)
m Communication
* CSKUART (LIN) PC. Simple I°C
m Package
LGA (3 X 3mm[]
* 32-pin QFN (5 X 5 mm[J
* 48-pin QFP (7 X 7 mm[])
QFN (7 X 7 mm[J)
* 64-pin QFP (10 X 10 mm))
BGA (4 X 4 mm[J)

)
)

AEY - SL4V7
NNy r— DB

BTV TREEDM L.
MAX:28ch

BET1%

FAARL—2 a3V

CPUETRZ iR

INNY r— T 1B BT RDEE
mNENy D
© 3X3mm[]:25-pin LGA/ N\ —
© 4X4mml]:64-pin BGA/ Ny —)
m SEZEINKEE
© 24 (16bitx8ch)
© T=RITTYIA(T—EZRRERATEY)
« U7 IVE(E (CSI/UART/IPCTIxE)
- MR (RetER)

(3]

RL78 16-bit CPU

Program Flash 32 MHz 43.2 DMIPS
up to 64 KB CISC Harvard Architecture

SRAM 3-stage Pipeline
upto4 KB
Data Flash

4KB

Four Register Banks

16-bit Barrel Shifter

DMA Safety Analog
2c¢h RAM ADC
Interrupt Controller Parity Check 12-bit, 28 ch
4 Levels, 18 pins ADC
. Self-di i Internal Vref.
Clock i
Internal, External Clock
Monitoring Temp. Sensor

POR, LVD

Memory
CRC Communication
MUL/DIV/MAC
6xI’C
Debug Timers Master
Single-Wire Timer Array Unit 1xIC
16-bit, 8 ch Multi-Master
Power Management Interval Timer 6xCSI
HALT 12-bit, 1ch 7-, 8-bit
RTC, DMA Enabled wDT 3x UART
SNOOZE 17-bit, 1ch 7-, 8-, 9-bit
Serial, ADC Enabled RTC 1xLIN
STOP Calendar 1ch
SRAM On

(Reference) RL78: Block diagram of G1A Group 64-pin product.

BAEUBREZHER

DATA Flash size
ZESEEE T ARICHE
ERbYTUVSADEF v %

)b+ 7F0ag AFD12-bitA/DO

VIN—REEE
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RL78/GT1HO%FHRE
IEEE802.15.4 gft#RZE#ISUbGHZR b > —/ \AREBEE A< 1OV
RF/RI2 (=188 % Ak BEBCHIT BER by 7Y 5 ADBIERBEERHG

B RFMEEF6.3mAY  RFZ{EFZ I FEF 1 5.8mA™

B Z{EEE:-105dBm*?
*1: typ, VDD=33V B *2:2GFSK, 100kbps. BER<0.1%

m RFEAD/NZ VHERE 7+ L2 HEEDICREA L,
RET I E VAT LOX M DOKIBHIEIC F#k

IEEE802.15.4e/g%EHl/\— K7 = 7 TCPUE TaEZiR

W /\—Rx7TIEEEB02.15 AR DR T L — LA AL

B 2RMDBET FL A% BECH T HIEREE .
V7 hUz 7R BH RN BED 5  REDEFZER.

B Wi-SUNHRCRAD TN\ A S GACKRIE/ZIEHEEPCSMA-CAEEZ /\— F VT 7 THR—h,
BAZVTRIEDELLNY T RO T DREEER,

RAM size DATA Flash size
RL78/G1H {LHxiE0E Safety RL78 16-bit CPU Core
m RL78 CPU Core Power management party Check M/Ion
c 3BRINATSAV ASCT—F T F+ INT—F> -ty k ADC
© RABMWEREE 32MHz - ETREER Se"'zi:)i:os‘ic Four Register Banks
- FRR-BEIEESSYR—H Safety M’\:':r:’:w"g 16-bit Barrel Shifter
m Memory RUNRE L2 (IEC/UL 60730) Ktit CRC
1.8V FlashEBEAdx 7 — k- 2Ty T3 Timers Rt ook Program Flash — MH:I: _—
Program Flash:256KB. 384KB. 512KB SHAER A< T LA 1= (TAU) RTC, DTC Enabled
Timers SNOOZE

* SRAM:24KB, 32KB. 48KB
* Data Flash:8KB
m |EEE802.15.4e/g
IEEE802.15.4 gtk #EHSUbGHZ S b 5> 2 — /N
m System
S&EA > F v T AT L—45 32 MHZ/24 MHz/16
MHz/12 MHz/8 MHz/6 MHz/4 MHz/3 MHz/2
MHz/1 MHz
© TR SVRT7-avIO-F
ANV Y72 bA—5

SubGHzH FZo—N
IEEE802.15.4 gfEA%#EHL
RFEREL >3 1863~928 MHz
Z55 75701 2FSK/GFSK, 4FSK/GFSK

BI75ERVETIE (FEC) 8

2RMDTFLRATAIVEI T

B 2RMOBET FLREEEHBIT BT /L A& HEEER / \— R 7 ICHEL
2DDFRY FT—7EBE1 DDICTRIGT BT EHN RS,
V7 bz T ICEBHIBBIBEDREL G HEDO SRR,

m BETL—LIHLT
3%E5cPANSERIF (PAN ID),
RE5eYa— T FL R EHEIET KL R
DENTNORG TIBBT —ZDFRH AL

7 —4 L —I:2FSK/GFSK 10~300 kbps., 4FSK / GFSK 200/400 kbps

© AVR—=INL-RAT
© UFYFRYTBARNITIVEAL Ly Oy
Analog
+ ADCAE 10bit X 6¢h
Communication
* CSIX3.UARTX2.PPCX2
Package
HVQFN 9X9mm 64pin, 0.5mm pitch

RFSZ{SE:6.9mA (TYP.) @3.0V,100Kbps. 2FSK / MCUEBSTOPE — FEF
REIX(EER:21mA (TYP.) @3.0V,100Kbps, 2FSK,+ 10dBm / MCUBRSTOPE— R BF
36mA (TYP.) @3.0V,100Kbps. 2FSK, +13dBm / MCUEBSTOPE— FE&F

BIV— bRy FT7—4

FLZ BERHIRIMEE (\— F Uz 7 RE)

SRAM
up to 48 KB
Data Flash STOP
8 KB SRAM On

Timer RJ
16-bit, 1 ch
Interval Timer Communication Analog
12-bit, 1 ch 2xC ADC
woT Multi-Master 10-bit, 6 ch
17-bit, 1 ch 3xCSl
RTC 7-, 8-bit
Calendar
2 x UART MAC

Timer Array Unit Serial, ADC Enabled

16-bit, 4 ch + 4 ch

7-, 8-bit

PHY/RF
863 to 928 MHz

DTC Clock Generation ELC
19 sources Internal, External 12 events

Debug w/ trace
POR, LVD Single-Wire

Interrupt Controller
4 levels

<IGRf>

B, g o0 (6o

1
1
1
920MHz% 1 1 D' oomHzE WD i
1
1
1

[ Application ]
[ ECHONET Lite |

User APl Interface
NWK task#0

ZSo28

RF driver

HAN[E1LF G2 i
Yes H

[ PANID | No |
[Y3—F7FLX | ——>W=E
[EE7FLR ]
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AR - AR

RL78/G1DD%FR

Bluetooth® low energy= & LI-BEHEEH-0—ITF<ra>
m BEHEBRRF
- RF%(SEF:4.3mA RFEHEEF:3.5mA (WEDCDCIER. 3VEE)
© FHER.T A (RER/AESERL CCRLOV /1S DHE)
B AT LORXMER. NLEMRICICERR
s TUTTEROEDITREL G AERETENE
© ERRSRFDBEZEOX. IMIITERSRZ HIE, REERE MG IR OEREICEHR
B A TR T VRFEA
© BEEEICSCTCEMIOEEH T GXEEMEERN) ZiaE
© REERECIEEE BB RIERE CIOBEIEREL CRE(L

Bluetooth® low energyDfEF A&

NIVAT 7Ty bR A2 RE E—OAVICHKRINSE|E|IGRT
BEAREEENTAR — b7+ G EF TENSBluetooth® low
energyDISAT T BRITBA TWE T, )b X TldBluetooth®
low energy$ Tl S L. ER RN NIVOEEEER CELDIEHNS
V)1—2avEERELTEVET,

€3 Bluetooth’

Bluetooth® low energy

RL78/G1D 547 v
Pin

ROM

RAM size

DATA Flash size

2A4GHzRFrS/—IN

m Bluetooth® v4.2 low energy (Master/Slave) fHH&%EHL
S{ERE 1 -90dBm

RAEEH/IES0dBm

IR 77— METRE

VI hoI7- 7OV A2y R EERR

ERFDLANIVORFEZEER

(mA)
12

RL78/G1D

RL78/G1D {18188
m RL78 CPU Core m Safety RL78 16-bit CPU
© BBIATSAY ASCT—F TV F+  EUNRBERLHE (EC/UL 60730) 55 32 Mz 43.2 DVIPS

© RABFRIREL32MHz

m Memory m Timers
1.8V Flash&Z &EAd+

* Program Flash:128KB. 192KB. 256KB

© REXEVT7VEARH

© SHEERAT T LA -1k (TAU)
DAYVFRY T BARNNTIVEA L7y T

Program Flash
128 KB to 256 KB
SRAM
12 KB to 20 KB
Data Flash
8KB

CISC Harvard Architecture
3-stage Pipeline

Four Register Banks

16-bit Barrel Shifter

+ SRAM:12KB. 16KB. 20KB m Analog Safety Communication
4ch RAM CSI/UART
* Data Flash:8KB + ADCHAE 10bit X 8ch, Z#aB5fE12.1 s Parity Check /Simplified IC x 1 ch
T 4 Level ADC csi/
m System NEBEZEEE (1.45V) Slock G:::aﬂun Self-diagnostic /Simplified C x 1 ch
© BERAVFvT AL —2 32MHz m Communication Clock Monitoring UART X 1 ¢h
- R TRDRRE 54750 F b + CSIX 2 UARTX2,C 1. Simple I'C X2 Memor GG e
Multi-Master
* Bluetooth® v4.2 low energy Master/Slave * WQFN 6 X6mm 48pin. 0.4mm pitch Debug Timer Array Unit RF
: Single-Wire 16-bit 8 ch Bluetooth 4.2
* RF unit Power Management Interval Timer Single mode
* RFANERIREIEE 32.768 kHz Power Management 12-bit, 1 ch Master/Slave
HALT WOT 17-bit AES Engine
m Power management RTC, DMA Enabled
RTC Calendar RF unit Power
* %{_ %3}\25 (MCU . STOP) 43mA @3V Serial,szlggéﬁabled A Management .
+ 2{EER (MCU:STOP):3.5mA @3V TP alog Resoanzzamhczlﬂck.
| o ' ' ) SRAM On ADC 10-bit, 8 ch 5o ok 0C0.
Al)—7E# (MCU:STOP, RF:DEEP_SLEEP): 1.4 uA ntemal Vet prEr

Ay 7 &R (MCU:STOP, RF:POWER_DOWN):0.3 4 A

Temp. Sensor
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RL78/G1D{EFE &Rk

B K2 RMCUDS S 7R CRLTS/G1 DA SIS 3 E 7 Luiae L CBISEATAE, v
TV —2 a3y DESICERICTSLET, EF LA (Modem Configuration) Bmc

B VR AMCUDKRR MY TV ERE, CORA MY TV S BRI HAEY ~ 7 g
BCEET. mluemthE UARTorSPI| 755 —say | e

B RL78/GIDDEBEEDMEEEL LI EIAT B L TR EHBE (e

N7 T —232%RL78/GIDDIH TRIRTEE T,

Hart rate Monitor
Glucose meter

(770r—savEmcamiinaRGEs L0 |

#8J»:A 3185 (Embedded Configuration)

\ A/D,12C,SPI
©Bluetooth’ PORT >
==
RU7/8 PORT
'—’__LEDil']_'\ foret! Gadgo{

(z13> 10T7 7V —vav RRAREsHEHAH A

RL78/G1DEY2—Ib
RL78/G1DEV1—ILOHEE

RL78/G1DDE EixHRE > Z ik, FilE. Bluetooth® SIGEREEEUSEHEV1—IV

m RL78/G1D (ROM:256KB RAM:20KB) £ RL78/GIDEIa—IVSA4VT7 v S
m FEG/NEY X (8.95X13.35X 1.7mm) Pin

B GPIOE24E Y HATRA IV OE DS TH ROM 42

FIFATAE —
" ERBNLAVOEREER
» WEEISH B (MIO.BUN (CE) 3Lk (FCC/Q) RaMsize  IIDATA Flash sze

B Bluetooth® SIGEREE{S&* QD ID:82194
BEEBE:1.6~3.6V*
BERE:-25~+75°C
HFE 42pin

L BRIRTOTORY FEROMIEITEYET,

2 NEIDCDCHERRE1.8~3.6V

RL78/G1DEYa—IVigRET OvIE EfERESR Y 7 bz T
m 777 DCDCALC 32MHz7 U R 2 IVRE T CIefER B, m RAMMCUDSUARTRRE CHIEIT 2 E 7 LB OB ERESRAY 7 b1 7 %15
B 32768kHzlEA >V F v T F L —2%T T+)L LTSS, B BHDTOT7A VS, VAT RAEBT O 771 IV TERVRITE S,
B 32.768kHzZ NEBHIGT HE EOIBEREENICHIET, m RL78/GIDEY1—ILDEBERE DR ED LIciEIAd gk L THIFARTAE,
© RAMMCUD SD1HtE HEEE Y DBEYT A ZXDINT Y AD K MFHAFERE L TENPTVEY 21—
© IKE@IRENFIMIFIC L BMHRR (XT1, XT2) VT,
Voo HETO7 711V
@ Bluetooth® SIGIRE 7R 7 7 1 I
LC filter for . Proximity « FInd Me
DC-DC converter + Heart Rate +Time
Pattern « Alert Notification + Running Speed and Cadence
antenna ‘ 22 GPIO + Health Thermometer - Blood Pressure
« Glucose - Phone Alert Status
TxDO .
RxDO 0?&‘&5\7!377'\(}[:
UART < SRANA MEE
RL78/G1D TxD1 - Firmware Update
RxD1
PCLBUZ0 :|
EXSLK_RF Host MCU or PC RL78/GIDEY 21—k
P130 7
wonent | 0 | ooy
O RESET
‘ \;2 WAKE UP(30/INTP3)
XTAL GND GND
32 MHz -
4 1 Host MCU & DI UART 2@ 55T 5 2
Exposed GND XT1 XT2
GNDs
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NE-E—%

sy e
Pa"ZDCCh”k MUL/DIV/MAC Instruction
RL78/G1FDfFE se”'zi;i:mc Four Register Banks
Monitorins
[FIROM 1 XDRL78/G145 SEDMEED TR, L BFH L ERVE LTz,
BT O e E TR Y, E—2HEIER e E AL TVET, Jorort S Power MH:':wmem
B RL78/G14h 5T RAE K> e E 75 A IHERE S _upst::‘:ﬂkﬂ HTQ:JS;;:bIEd
C E— BB Ty b TF AL (BATRX) e o
C FOISRI AT T (PGA) o swon
EEGEA)V—L—FMin3.0V/ us (Vpp=4.0VES) TmerfE c:n:n:-;:::m A:;I:g
« > /\L—% 2ch (CMPO, CMP1) Deert) s :r‘nt::a:;:
B AR Typ.70ns (G140 1/8 DB ) " 1o scss Tamp.Sesor
* DAY =R 1~2ch 17‘;‘((']1 ch 73)23U%RJ|1 B—h[i]:f\gch
| IOARERE e e
D7 IVEA L —ZAFET I\ T iEE mer X o cum:;:m

DTC Clock Generation ELC
Internal, External
33 sources ‘Sub-clock 22 events
Interrupt Controller Debug w/ trace
4 levels POR, LVD Single-Wire

RL78/G1FDE—2HIfHEEERF R
B LR TSV ADCE—2120°E Bk ke
s Y LATOO—2UBRERIAAERAERI > /\L—4&
(CMP1) &2 A TRXEE W
FElEFLUESEEEGEROO—2MBREATfEELET,

B BEFRH/PWMH 15 BT At RE
© BEREZRETEEEPCGA+EZERI /L —42 (CMPO) &I F11E
SIEHERTHEE (PWMOPA) Z N
WERBERZIRH. PWMHE D72 I3 GRFER TEE T,

Z24RD
(®A64MHz)

RL78/G1F
mm— pwvora M

a»rvx e =t 2
-
ATy bFvTFv)

[ ruscuicenor—ssmminse

Y

0— 2 OEEEE
BREHEE !

el

TRISRIIVTALV T 7 (PGA) IL KB/ HES DIEIR

WMES DIEIERAEY 7 b7 T X4 X8, X 16, X 32D SRIRATAE,
ZIb—=L—FHMin3.0V/ us& @R (X 325U EMin.3.5V/ us (Vop=4.0VES) ) .
GNDAFI (PGAGNDIEF) [C KW T A DV HRER/ A ADEE A T TE W MBIRHVATRE,

EFHEEBRIGELI36EVLGA/ Ny r— I8 (4 X 4mm)
* 36pinBAE64pInBE Tld, —EMEAE A RERICHISLE T,
VDD&LEVDDIC R 2BREHHIET BT LT CPUSER TBIFE £ D
D, SoCLDiEEH EAEBE TITITENALETT,
© 36pinBRIE NV IEAS, 32768kHZ Y TV AT [ Oy ZFSR (XTT)

A DERLATEETT,

(epinmgiiy ONO

PGAGND ©——

36pin-WFLGAY 2 7 L\ iR

[Y Voo=2.7V

CPUDEN RS

1~32MHz:2.7~5.5V
1~16MHz:2.4~5.5V
1~8MHz:1.8~5.5V
1~4MHz:1.6~5.5V

LY EVoo=1.8V

WIMES

~~~

PGAI © EVor CEREN Y B

AT LER




RL78/G1G FEF:toed:

DCIFYLAE—ZIcRBELRM
EHEE- AV T VAT )—E—82%Z K-t

E—25Hr1< 3tEtEHPWM

PWMH /1 6¢h (48MHZENERT BE

RL78/G1G

BEHEERR SIS (Hi-Z. H/LE AR ERTEE)

7935 IIV TAUTVT Tch GBIREHMAREL. 4. 8. 16, 32fF%ZEIRAT8E

aAviNL—% 2ch (RIGEFRE70ns [TYP.])

AVNL—2BEEERE 8bitDACE L < IFAEREAEEET.45V

ISERH SHEREMPWMRG. BE R ERENVAY YATLIAMER

RL78/G1G —

31HEHHPWM B IHEFE-F

6ch (21 <RD) i

24HH
ML E RS

A/DRIEELRTHE

AVINL—ZRIGERE ?(:?E?l\ic

70ns [TYP] 1.45V

BEEENRE

IZNEVIZNROM SA Ty T
0.8mmEYFLQFPIC K 7O—IFAFEREERZIC

RAM Size (%) RL78/G1GldDataFlashZ#B#H L TH Y £ A,

ZOMIFRIEEE

B EEER75uA/MHz

m STOPE7i: 240nA (SRAMIRHF)

B NEHEIRS (53%) | 1~48MHz£2% (21 <RDDH4SMHZENETTBE
B FUNRELZ S (EC/UL 60730) Xt

X4, X8, X16, X32H A HE

AMA
Al

Program Flash
8KB/16 KB

SRAM
15KB

Event Link
Controller
Interrupt Controller
4 Levels

Clock Generation
Internal, External

POR, LVD

Debug
Single-Wire

Power Management

HALT
SNOOZE
Serial, ADC Enabled

STOP
SRAM On

22-23

RL78 16-bit CPU
24 MHz 38.4 DMIPS

CISC Harvard Architecture

3-stage Pipeline

Four Register Banks

Safety

RAM
Parity Check

ADC
Self-diagnostic

Clock
Monitoring

Memory
CRC

Timers

Timer Array Unit
16-bit, 4 ch
Timer RD
16-bit, 2 ch
Timer RJ
16-bit, 1ch
Interval Timer
12-bit, 1ch

WDT
17-bit, 1ch

16-bit Barrel Shifter

Analog

10-bit, 8 ch/12 ch
Internal Vref.

Comparator
2ch

PGA
1ch

Communication
2 x UART

1xCSI
(slave select)

1x Simple I’C



(CTery

- USB
RL78/G1C.L1C i@

Low-end USBRa O— KTy
AR O—T > RUSBX A J%RL78) —X CERM

Function
A

USB/\yTUF+—%, USB Hostxt i

RL78/G1C
Host

Flash 32KB

I
I
I
I
I
I
I
I
I
I
I
i
i BC1.2 support
I
I
I
I
I
I
I
I
I
I
I
I
I
I

32/48pin QFN/LQFP
Host x 2 or RL78/L1C (USB)
Function x 1 Function

Flash 64-256KB
Peri 80/100pin LQFP
RL78/G1C Function x 1
Function LCD Driver
Flash 32KB
32/48pin QFN/LQFP
Function x 1
BC1.2 support
J
| >
2012 2013

RL78/G1C. L1ICSA YTy

RL78/G1C

RL78/L1C

8K

B 8KB

5.5KB - 5.5KB

RL78/G1C : 1 x only Function [l 2 x Host or 1 x Function
RL78/L1C : 1 x only Function
USBOfR (IEREEN)

HRFNT S X DBEETR

USBENFHEEIRLLE (mA)

40 —
30
20 40mA %
10 — 8mA
*
0
Att Bt RL78/G1C

* SOFfEIFRIHIIF TV 2 IEEIRE

RL78/G1C

RL78/G1C (USB)
5 #IUSB BC1.2 (Battery Charging Specification Revision 1.2) {5 L1z
A—IYFr3dV
m USB&E(S! LDDKT\%JEJL;EE/%A EHIEH ETEE
BC1.21c KW, 1.5AFK TFREREE (USB2.01£0.5A)
B USBENERFDIEHEENE
78KORIT L THI65%:8k. R8CITxT L THI20%E,
m Host X 2ch/Function X 1ch&#5#;
LEEG T T)ICRE

2—5y b7 7Y

BT
Tz
DVD7L—+
AR—hTH>
BT 7 t4Y
RERHER

sHRIER

USBAE

RYR/ F—H—F
NITA2—=ZF)L =
N—2—RU—%

UPS ‘,
RL78/L1C

RL78/L1COYE
m 100> - KAEROMIEH;, LD~
* ROM=256KB/RAM=16KB (max) =&
» BEEE T T = a v TN
© RL78% AT DR RZEMEALCAREELCDOR O
16bit F%EEECPU
EHEE FICLDREREIAIC LS. LCOBREERDNELY)
L EEE (BUNREZ SRR
m SEREADCIEH
+ 128 FADCEEH L. BRED LYV VIR
- RE-EEAROL Y- 5HAMSSICRE
] F%LTLJJ:J%
USB Peripherall. BC1.2 (Battery Charging Specification Revision 1.2)
> ZRBEMAEEH T SRR DERTTEICT IS ATEE
© BEDVITIV-A VR TT— AR
CSI/UART/Simple I2C X 4
[2’C(Multi-Master) X 1
USB Peripheral X 1

KA MHRE




RL78/G1C &%
Function 1ch
Host 2ch HosthRDd»
LS(1.5Mbps) @) Host/Function
FS(12Mbps) O Host/Function
HS(480Mbps) - RIS
arra—-ib @) FIFO 64 bytes

1AV @) FIFO 64 X2 bytes, &7 JLiIN\wy 7 7

1257k O FIFO 64 bytes

ik 7474 b o 8 -

PR O D+/D-5A > FIVT v IE 0T

Ny TIFv—I0595 A5 @) Host/Function® /5 |

PIREPLL O NERFARTF—>48MHZAE B

USB/I\y TUFv—I VT HRINE
n N\YTFUNDRERFTBEITITLEBIELIARIG

BEimAfE
USB2.0324& m 500mA

FEERFREIHN/31TN

BC1.2#2 mp 1500mA

USB2.0

ﬁ
BC1.2 2 100%|
KETEE
m USBN\vTUFv—I T I5EA
USB2.0
—
Y
Main BC1.2 _
CPU < |_
FEIC

USBREHGL T —#BIEH ATHE!

24-25

RL78/G1C

USBOY bO—S{LiFiIE
USB Host. USB BC1 2l

USBH>7IVI7—LD1T
USBY > T IV 77— Lo x 7% R4
YRTLBREERICLUT BRPmA ERE

VAT L
a—Y% F7IUsy—ar

RL78/G1C(USB BC1.255%)

BEF I TRDIT (T 7—LI1T) KINRTDT/\A AT S AICBCI. 2R I A& 15 E

IARTDT7 TV r—av/—F%EWeb¥ 1 MiGE
USBH> T T7—LITT)

n—
USBiaE Rev : (’)‘;J o [KB':’;:,]I*I

HAT7— L7717 (Basic) 15.0KB 2.7KB
KA HID (Human Interface Device Class) 14.7 KB 1.9KB
CDC (Communication Device Class) 16.1 KB 1.8 KB
EHAT77—Lox7 (Basic) 10.9KB 14 KB
HID (Human Interface Device Class) 215 10.5KB 0.8KB
CDC (Communication Device Class) 10.5KB 1.0KB
MSC (Mass Storage Class) ** 13.7KB 2.4KB
USB Host Android Open Accesory 15.7KB 1.6 KB
USB Peripheral Firmware Update 5.8KB 0.5 KB

*1. CC-RL(V2.05) BREEDROM,/RAMH 1 X 2T DDevice ClassOROM,/RAMY 1 X (F. Basic K51
NDY A X&EG, *2. AT 17 &L THERY HEEPROM

~NY7z3Ib

USBY 7 IV77—LuzT
USBH > 7 IV 77— Lo 7 7% S ER
VRTLRRERZBICUT R Z R

( VATL )

1% FIVT—av

RL78/L1C(USB BC1.23%H1i)

- J

BEY TV TN T (T7—LDLT) HIRTDT/ A RY ZRAICBCL 2 AEE A

IANTDT7 TV r—a>v/—b%Web¥ 1 MigE
WUSBHY T T7—LITT)

*EVH A X [KByte]

USBif&E ROM*' RAM*2

HART7—LDx7 (Basic) 10.9KB 14KB

. _ HID (Human Interface Device Class) 10.5 KB 0.8KB
~NJY7z3Ib - 4

CDC (Communication Device Class) 2.15 10.5 KB 1.0KB

MSC (Mass Storage Class) ** 13.7 KB 24KB

Casp s 8 USB Peripheral Firmware Update 5.8 KB 0.5KB

*1. CC-RL(V2.05) ERHEDROM,/RAMH 1 X £ T DDevice Class®ROM,/RAMH 1 XITld, Basic K5+
NOY A X&EEL, *2. AT 47 & LTHERY HEEPROM
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A - 8bit

RL78/GIM®D$E

m 8bit Core

B S KENEREE SMHz@2.0~5.5V/ 20MHz@2.7~5.5V
m /N> (20pin TSSOP) . /N\ROM (4KB or 8KB)

B E—ZFHED)7IVEA LHS

B 120 D@EHIE BLDCE—Z A EREETAE)

RL78/GIM 517 v 7

RAM size
JALF - 8bit

RL78/GINDIFER

m 8bit Core
B SAENMEREE 5SMHz@2.0~5.5V/ 20MHz@2.7~5.5V
m /\E> (20pin TSSOP) . 7J\ROM (4KB or 8KB)
B LED7A R 7L ARDOEERNA
(COM 6¢h; 120mA (duty; 45%), SEG 8ch; 15mA)
(BIEELEDZ BEHEFEN AT A, 8-seg X 6-digit)

RL78/GIN SAV 77

RAM size

her-7Fnd

RL78/G1PDIFER

B S KIHERKE:32MHz@2.7~3.6V
m /> (24pin QFN, 32pin QFP)

m /\ROM (16KB)

B SiaE777+ 0% (12bit A/D. 10bit D/A*®)

* SAAARL78DRID I+
RL78/G1P 517y T

RAM size DATA flash size

RL78 CPU

Program Flash 20 MHz Operation
4 KB, 8KB CISC Harvard Architecture
SRAM 3-stage Pipeline
512B, 1KB

20 MHz@2.7V105.5V,
5 MHz@2.0V* to 5.5V
System I Voltage range: 2.0 V* to 5.5 V
Interrupt Controller
4 Levels
Clock Generation Safety Analog
Internal . ADC
TRAP function
SPOR 8/10-bit, 8 ch
(Selectable Power On Reset)
0n-Chip Timers Communication
Debugging Timer Array Unit UART
16-bit, 4 ch 1ch
Power Management Interval Timer csi
12-bit, 1ch 1ch
HALT
WDT
STOP
SRAM On Real Time Output
8ch

* Use this product within the voltage range from 2.25 to 5.5 V because the detection
voltage (VSPOR) of the selectable power-on-reset (SPOR) circuit should also be
considered

RL78 CPU
Program Flash 20 MHz Operation
4KB, 8 KB CISC Harvard Architecture
SRAM 3-stage Pipeline
512B,1KB I

20 MHz@2.7Vt0 5.5V,
5MHz@2.0V* to 5.5V

oltage range: 2.0 V* to 5.
S Vol 20V 1055V
Interrupt Controller
4 Levels
Clock Generation Safety Analog
Internal . ADC
TRAP function -
SPOR 8/10-bit, 8 ch
(Selectable Power On Reset) High C o Ulﬂpm
. igh Currel
OnChip UL for LED Display
ebugging Timer Array Unit
16-bit, 4 ch COM: 6 ch SEG:8ch
Power Management Interval Timer
HALT 12bit 1 ch Communication
WwDT UART
STOP 1ch
SRAM 0
" sl
1ch

*Use this product within the voltage range from 2.25 to 5.5 V because the detection
voltage (VSPOR) of the selectable power-on-reset (SPOR) circuit should also be
considered

RL78 16-bit CPU

32 MHz 43.2DMIPS
Program Flash
16 KB CISC Harvard Architecture
SRAM 3-stage Pipeline
15K8 Four Register Banks
Data Flash

2KB

16-bit Barrel Shifter

System
DMA Safety Analog
2¢ch RAM ADC
Interrupt Controller Parity Check 12-bit, 6 ch/8 ch
4 Level
eve’s " ADC Internal Vref.
Clock
Internal, External Clock DAC
Monitoring 10-bit, 2 ch
POR, LVD
Memory
CRC Communication
MUL/ DIV / MAC
UART
Debug Timers 1ch
Single-Wire Timer Array Unit csl
16-bit, 16 ch 1ch
Power Management WDT Ic
HALT 17-bit, 1 ch 1 ch (2 slave address)
DMA Enabled
SNOOZE
Serial, ADC Enabled
STOP

SRAM On




26-27

MEMO




AW
RU78

LCD

RL78/L12,L13,L1C

LDV mOO—RIv 7
BIFLCDRA OV DRRABMAE I A% MEELTII—X

~ 2012 2012 2013
2011 1H 2H

TH
RL78/L1C USB Analog
80~128pin
R8C/L3x RL78/L13 LCD Standard
R8C/LAX
RL78/L12 Low Pin Count

HB{EEE LCDraY

78K0O/Lx3

48~80pin

RL78/L12,L13.L1C&FZaE 7+

O—/\7—LCD RS A N=FEH
m LCOEFBBEEEMICAENEARZRE MmEE v Iv |V
B EBETREERGD 589%ER prommren AN
1FCLCDERENE M & KIRIEIR NIV T (AEEST v
ZEE T AV FLCDNRIVIES IS ST v v I]v
B REV/NRIVISE LSRR EIA R HEaT v
m Bty McRBEGRERR ReRes v
" BRRNOBRHRARE T K- b # gLy | v | v | v
FEBICBSVETAY M ERR fesRA Yy b v
B SARTEI AR 416245 X (max.) LDV EI> v | Vv
L et v
AR B v v
FyFY U=l v
SREEAREY v | v
sHalss oY EVa—b v
TO—X*—4& /

RL78/L12, L13.LICRRZAV/T7 v

256KB 16KB 16KB
192KB 16KB 16KB
128KB 8KB 8KB 12KB 12KB
96KB 6KB 6KB 10KB 10KB

64KB _ 4KB 4KB 8KB 8KB
— o -1 .
1.5KkB 1.5KB 1.5KkB 1.5KkB 1.5KkB 1.5KkB 1.5KkB

32k |
[T KB 1KB 1KB 1KB 1KB 1KB 1KB
ske | 1KB 1KB KB |

RAM RL78/L12 :32-pin - 64-pin RAM RL78/L13 : 64-pin - 80-pin RAM RL78/L1C: 80-pin - 100-pin



LCDFT SegXCom 517y

BEVHT (EREMELB LT RFU EDOSEGHZFER

SEGH Pin 32

(4com)

5014

45-49

40- 44

35-39

30-34
25-29
20-24

15-19

9-14

IERL78/L1x [ 78KOR/LX3 78K0/Lx3

BIEHE AZVNIEREETHVYEHLOIDRT)

FICLCD/ AR VERE B Z B GIHE RENEIARND IR IEEE

RenesasRL78/L1x At Btt Ctt

17 UA| g 120 UA| e

e el @ 116 LA (yp) | (25 5y @1.8V)

TV el @ 735 A typ)| R | EER | EEE | BER

)

48O TEEO N
iy

REAR @ 2119 uA(typ)24.5 uA[229 uA| & (237 uA

AL

L

1. TR RTCEE. LCOEMELLCD/XRIUICTRY Bz ahcBR T,
LCONRIVERBERIE. EIRAEAREICIOUALE LTRELTVEY., EREARICL > TED
JEF.)

*2. HEMETI DRI A RNONEBESEIL. 1000kQTEFHELTWET,

—HRE I LCDBBBN S D3 DTN TITHIS. BHEERLCDEBHEE,

* BREITELE 3V, 1/3 /A 77 A SNERIEHEIE 1000kQ LCD /SR LI FE RS



(CTery

LCD-77F+0O%

RL78/L1AD4HR

7HOBEENE. EEEER BEEETFOJ. LIDFS1/1\HE
MAEBEE 7 EDR—E2T VANV 75t AR I C @ 7x 16bitEIEELCD MO T,

W/W#1 75 ADEEEE 1R
m EERFEIR 66 uA/MHz
m RTCE—RBS 1 uALLT

BRIGTIOT

m 20VETREDZEDS%ELM2-bit ADC. 12-bit DACZE Ak

B 77F0% A v F{HRail to Rail OpAMP

RL78/L1A {LkiBteg
m RL78 CPU Core
© BBRINAT AV ASCT—F TV F+
© ERARENMERIRE 24MHz
m Memory
* 1.8VFlash&EAH T — R T7y IS
* Program Flash:48 KB-128 KB
* SRAM:5.5 KB
* Data Flash:8 KB
m System
© BRAVFVT AL —5 24 MHz
© AEBEAVF VT AL —2 15kHz
®m Power management
© INT—F>-Ut vk (POR)
© BEKRHERR (VD)
UTIVEA LBy 771 Hz) X 1
Safety
© ENREZR 2R (IEC/UL 60730) I

7FHas 70y Iy FisEEER
Mm¥EE1—RT—R

© RAMN\UF - TS—1RHHEE
© REXEUTVEREE
+ ADCT X M8E
Timers
AT LA (TAU)
TFYF BT BARNITIVEA LBy
Analog
128w FA/DOV/IN—%2 14 ch
128w bD/AT>/N—% 2 ch
Communication
+ 3XSCl:Simple-SPI/f&51°C/UART
LCD
* 32seg X 4 com (80-pin)
* 45seg X 4 com (100-pin)
Package
+ LFQFP 12 X 12 mm 80-pin, 0.5 mm pitch
* LFQFP 14 X 14 mm 100-pin, 0.5 mm pitch

7O RO R

RL78/L1ASA 7 v T

Pin

ROM 80

128KB

8KB

96KB 5.5KB

64KB 55KB | 8KB | 5.5KB | 8KB

48KB 5.5KB | 8KB

RAM size DATA Flash size

RL78 16-bit CPU
24 MHz 38.4 DMIPS
Program Flash

up to 128 kB CISC Harvard Architecture
SRAM 3-stage Pipeline

5.5KB

Data Flash
8KB

MUL/DIV/MAC instruction

Four Register Banks

16-bit Barrel Shifter

Sa Analo
DTC/ELC Ui ’
RAM ADC
Interrupt Controller Parity Check 12:bit, 14 ch
4 Levels ADC DAC
Internal, External Clock Op-Amp
Monitoring 3ch
POR, LVD
Memory Comparator
Debug Teh
Single-Wire Internal Vref.
Timers
_ - Temp. Sensor
Timer Array Unit

HALT 16-bit, 8 ch
RTC, DTC Enabled Interval Timer Communication
SNOOZE 16-bit/8-bit, 1 ch/2 ch 1’c
Serial Enabled Interval Timer Multi-Master
STOP 12-bit, 1 ch CSI/UART/
v
SRAM On RTC Slmp‘:med ’C
ch
Calendar
. ﬁ :gg : g ggz Internal Boost Split Cap. I

INEBRIS VALV E—FVRT VT

TEST STRIP }

Avdd

ANALOG

RL78 16-bit CPU
24 MHz
38.4 DMIPS

1.8-36V
-40to +85°C

SMHF T4 — RN IIBIE T HOT Ay FITENY T o7 THWEZBTAE
BRI OIS UMY 1 HE SRR LERDh@{ 2 RIRET6E,



7O EEDEEEENE
WBEEROfEET O B2 OVEMFE CRIL EBERFICLZ/ v T UEHOERICERLET,

N Li-ion O > &t BRG] * ( RL‘IQ
\

RL78/
L1A

2.2\H
TIVA B (x2) BRI ** — sz

1 T * : Maxcell CR2032
ADC and DAC works even lower than 2.0V ** Toshiba LR6

__________ >

) Time
> 2

3.6

AV AEHEEDRILIC KV AT LER R R BRI
AFE. Main Clock, EEPROM7 EDJEI#EEEE <X A T2 (IR BRan REDH R Z C1RELE T,

Temp 5 l—,

sensor Bat.  Temp

) DAC MCU
L 12-bit csl
ADC
1C

Calibration Calibration

RL78/L1AMM#E(EE 7 7L RV ) a—2aYy

—M— sw Main clock
—W— 40
2768KHz
:l>_ 40v Diods 1o
Detect
w | = o
battery STRIP On-chip 0SC
SwW
= N o | S
driver

30-31

32.768kHz

Diode

Detect
reverse
battery

12bitA/D, 12bitD/A. N7 > 715 EDRL78/L1 AW R Z A L fe, IABMEEHC RBR ) 77 Ly AV 1—2avBLU7 TV r—2ay/ — M ek RFE.
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ASSP - B8BH “EiF

RL78/NADYE RL78/NMASAL Ty
m BBER- EBIRME T OERE DR T 58 i
+ LEDHIfE. PFCHIRZ 1 < HAH
64MHzY — 270w, £ OE k. 58 H 1S s
© TA4— RN\ BT OV R
10bit A/D (2125 u sZ&#2) (PGA. I/ \L—%

© BER105°C125°CHtfS RAM size
m HEER SHERENERI105°C, 125°CITHIS
+ LED-EIRHIMEEF:3.3mA (X1 #fF) . CPUYZ O 16MHz, 24 <KBY v
64MHz, PLL-ON .~
‘ ELETIVS—3y

* UART (DALI) Z{5#5:0.23 uA (STOPE )

Y e— N m LEDERRRREIR. LEDERRRR A1 v F
B REROOAXRT T ET18E o EE
N m TIZIVER
+ Ri&E@EEH%AE (DALL PMBus, SMBus, DMX512, UART, I’C, CSI) S SEEymegame
m ATV M BRI DA BT R . LT
o T HERE (0.98NSERUDRRE) V7 b A2 — MERE BRI S v b . BFLUY
B
e oS 1) —) VINABERF
HBE, A > 2—1)—TPFC. A2V N BIERFS -
m EEEER
RL78/1TAD X1 |
T TR 16EY k- ZAIKBEINTP- OV NL—2DEENERE  IETELERHIEA NSNS
&=/N0.98ns DT fiEREE % SRIR
AT )R — MERE Eralepaletu 1 AC/DC (PFQ) #I{HEI28 PFCHIEHE—F
(Hi-Z/Hi/Lo) T=AkaVN—% CRM-PFCHi1H
FFFFh (CRn1-CRn0) +1 (CRn3-CRn2) L A4 2 I 75,{/ \\“/'7 V) \_g (DCM\ CCM{)?\TFE
CR3 | ! FI4E)
lCoun'cerE E ! ! TKBOxx | L LJL_______! DC/DCAIEIEIR
& PR RN i e Ny 7 -aVIN—42 EBREIEHE—F
TKBOxx!—U_l_l_l_l_l TKBOXX L T—A b aVIN—% BRI
CRO TSANY Y- AVIN—%  E=UEREIE
0000h H |'| |-| |‘| |‘| IN=TTVvD
INTP2x? INTCMPx VT
TKBON1 PFCHIH fREERERE o
| DALIRRZ/AL—7i&{StHE
TKBON1 - .
-~ B RUFIRZAE
ESHMD VLAY BERE

EZET—4:8.16, 17, 24-bit
DALIRXD4

R A

WEARE(E ) \— K TRH
VATLIERF ~PFCHI{E+ LEDE BHIH~

PFC Control LED Controlx4ch
A = L’ﬁé—-‘e-,“iié — = LED Current Feedback/
AC Power /X *— Nv:L = 4 Over Current Protection
Supply = =
T S e LED Current Control/

4 Dimming Control

Timer K80 S
Restart
PFC RN TIR G Soft-start/Dithering Q

[ Timer kC_ il

hS5—3v9IR

PFC ContrOI m
©)
Over Current

Protection

Zero Current
Detection

PFC Output Voltage Feedback
AC Input Voltage Feedback>(

Interrupt

AC Input Detection CMP/ J
Q CMPCOM
DALI/DMX512/IR
Communication DALVUART A/D Converter PIiEHE
INTP/TI00 Tt

BtVR
iR

RL78/11A \




ASSP B A—42

RL78/1NBHESEHA—2ThiG
BEhA—20FE8E
EHRAR

FERE E i

HifE24%50 RERS BN, FE A~ F
HifA34R=0 RERS B, KE

ZHE3HRC ER/EERT | WW

HiR2R=0

RL78/NBS A7y 7&AVETH

m ARREZRA

RAM size

Source Meter  Load Source Meter Load Source Meter  Load

32-33

BRI
FRRIEC
BE:220V

KE
FAEANSI
BE: 0V

I GB/T
BE:220V
TYFEVIN

AVF
#R#% 1 CESC
BE:220V

TIFEVIN

B3R : 5 BHA— SRR BHE

B
G ISR
BE:100V

B BEA 2RI TERTA Ty

ERBEBNDER ryTISAOEEEEN ~HEHETL NV o7y TBEFTCEO—NT—~

n BEHES

© BEETR96 uA/MHz

© AZVINAEF:0.69 uA (RTC. LVDENERS)
m 24bits A > ADCIEE]

© ADCENERFER:0.53mA/ch

fti4t* & EENT25%DIEHEE S

/ CPU@6MHz & ADC
6 3ch operation
5
A=
3 k-
2
1
0
B C RL78/11B D
KHHFN

BhA—Z2RlFIcEEIR{ELT=A Z ADC
BHRAEICHELGEEEE/\— R T7 TRIRA
{IFEFEIERIER. High Pass Filterf& &

a s RL78/11B
+ D | A ¥ ADCch0 HEl Digital : it AF{E
= (Current Channel) Phase Filter High B
C(ontr())l E?tsesr
ki A T ADCch PHC Digital ;
| (Voltage Channel) g Filter (HPF)
@
@Original Waveform  @Before phase compensation ~ @After phase compensation ~ @Reduced DC noise
‘ ™\ DCNoise ‘ 7\ ‘ aN ’ ‘
| 24bits ADC

- (EHEERE

+ CPUDEMERM S % & L TEHE B (PHC. HPFRE)
B S5GRAEEEENEBIRLT

s BEOY YT ARG (3.906kHz, 1.953kHz)

FTARTOEERRE TN MEHE

mA
12
10 —

Best! —

/
//

—— RL78/I1B —a— C B A

N

N

o

0 5 10 15 20 25 30MHz

MCU  RL78/I11B A B
64/128 KB ~32 KB ~120 KB

3 2.8 4.35 5.1 3.525
l;(DC 3chEhfE (3 33 5.55 6.6 4.595

CPUBEREETE (MH) 12 I - 26 0695
24 6 — — 10.725

CPU Frequenc
(Mr?z) v

10.05%EEZRNT BEE4 > Fv T HIE
B0y RIRSF D17V ARV AT L
~EAPIRBE AT K I AERPLLA K O/NA Mo~

RL78/I1B system

Clock calibration
" Cde'zgre with temperature
distortion

- Sub-Clk Sub-Clk p Wy
! Y Ol - Coreﬁg:\liate Clock WkyOvIIAT

Error detection

Trotble .ooeittrnecse.. with comparing Current system
:..- ngre)—(s:geed rrOrDetection to sub-clock Temp.sensor CPU core RTC
N s
. trimming o

High-Speed
Ogscﬂlator

B— ABRIRFHELLTE
PR R IR CMCUII BN %=

B SREEIOYY 10.05% FEERREME SRR EFRS)
© 70y TREFERE MIE (IR EIRE)
B REWEE VOV VAT
© AERERFONMELELTH SENERIREEHFEE 1% CRIRMET

Sub-Clk arrarm Cloc
System = Oscillator Jd TR
32
lock Trouble

High-Speed
gOCB

20MHz
(option)

PLLEERIET, 70v I FRE
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ASSP-BHA—%3

RL78/11C AR E i
BifR24850 KEEMT B, E. 1> F
Y = Lj— . N
B DLMSEEE S, AX—h A— 2 IR, S = /f;m;
NS S\ =1 == = . > L - =i E3 =]
m ERRH S =HMEE TRIEWE DTS Y b T4 — L% Bt =48R g2 o on Ww
RL78/MC ATy Pins
B\ IV REHEA— 2B KO =ABA— A RSI512KB/256KB T S 3/ 1.8 ROM
B O— I RBMEA -2 SIC128KB/64KB T 5w 1 B QB % RS, 512KB
B DM AR RUICADE T B0E 1008 /Sur—IpiE e
IRETEE, 256KB
128KB
64KB
RAM size
RL78/NCOE

m 547 Continuous Metrology FOTA* V11— 3c kW T7— L0177y 77— RDE NG EE L REZ R
© NCGI2KB) DNV I T TSIV T NV IR Ty THREL MR ENTZ32E y MEFERSRIC LY, 77— L7 7y 77— MRE B Ea PRt

*: Firmware update Over The Air

Meter F/W :
. Running (Bank0)
execution
Firmware Download & Programming Running (Bank1)
In operation — In operation In operation
s
=%
Updated % g 5““

pdate B B E App.B

area B App A 2 P 5 B0 (01d)
s
23

Metrology F/W Metrology F/W Metrology F/W Metrology F/W Metrology F/W Metrology F/W
Z':;: FOTA FAW FOTA AW FOTA FAW FOTA FAW FOTA FAW FOTA FAW
Boot Boot Boot Boot Boot Boot
Bank0 Bank1 Bank0 Bank1 Bank0 Bank1

App.C N
Firmware

m ER TS TOLMSHFENER T HAESDGCME— R Z/N\— R U7 #E#H m BIRE CRELZSEREZH30%M L

© HHIERROY T U7 BB S - B SIERIF 20BN EAE— * PLLOFE#EIC KV BN EREIREZ ZRA24MHZHM532MHzIC A L,
K777, © by MEIEESEHICKY24E Y b A ZBIA/DIYVIN—2TEHL
m BEHEFHANUESDLMSIEZ 1F v T TRIF fe24Ey b7 —2ICHBIFBY T b7 EIIREDER & KIRICER,
© BASTAEE LIEHSDLMSEE IS DRI EE, m JRITER)T IV B A LT Oy T IER
© RERDFHRIAT A IV EDIMSIMBE AT A AV L B2Fy TV ) a— © ENERSDIEEER0.7 uA(Typ) ZXRIR,
23V ENEEENIEHIZ0% KR, m ERERMEAEE R
© YATLARAMEEDETRE, © BERHFICLVDICKVEBSEZER FEHDCPULEIHEED/

TU N7y THREE E 51T b,

/\EVDD1
1/0E;E (EVDDZR) %EVDDO Neutral-IN Main supply
S
Il
I/OEiR (VDDF) —1
’ T -
jsmmenc Lo |
— 3
| (BTN
:_: BE/EEGH A
£ Extra
— Batter
RTC (O) 7 (CR203¥)
VRTC Power domain 1\ B D —— RIC
T N Battery
RTCEX1> ;(CRZOH)
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ASSP - BeNgs >

RL78/I11DOfFE RL78/11DSA 7 v 7
m N\ T UBRBOREBLICERT 2EHEESH i
© STOPE—FRH53.4 usDEREIFICINZ. IMHZEIERRICEHE UL T124 A
DEFERZ R,
© CPUZN TV ELDEIBENE (> HrieEh, 7> 7HEiR. A/DEHEREREX
%) B\ ETRE, ETc  A/DEEER D SCPUEB D BB E T HIIf,
m B5IC-BAE A R ANRR OB 5 77 O #RE 7 R
c SRAFAARTYT 126V FA/DOYN=2 AV INL—2EHE

RAM size
RL78/11D {1Hx1E1ES RL78 16-bit CPU
m RL78 CPU Core m Safety 24 1Mz 35.4 DVIPS
up t0 32 KB 3 MHz 27V 1036V
* 3BRINATSA Y ASCT—F T F+ © BUNREBER LR (IEC/UL 607305 5) 4 MHz 16Vt 36V
R _ 3K WULDIV/MAC Instruct
© mABMWERIRE 24MHz m Timers 6t Bare it
« ERR-BIER ‘DAI’-\{I’J_\ R—b © BEERA< T LA -2 (TAU) 218 -40 to 105°C operation
m Memory c 8BV AR NI ZAT(16E Y~ AV R— System
. . . . Saf Anal
* 1.8V Flash® £Ad. 7 — k- 27y T I8 ELTRERTRE) DOc Bat Qporan - T
* Program Flash:8KB - 32KB o R YF RS RAT N TIVEA LT Oy LG (Event Link Parity Check 12-bit, up to 17 ch
Controller) ADC Comparator
* SRAM:0.7KB - 3KB DTC (Data Transfer Self-diagnostic 2ch
. Controller) Cl Op-
- Data Flash:2KB - 1.6V (VDD) BiE — fg‘;f’w Moonng A
m System + ADCHJ 12bit X 17ch, ZHB5R3.375 u's On-chip debugger) Memory ntermal Vrel.
- BEAYFUT AT L—B 24MHZ £1% - REREEBE (18V) (Powe On Rset) 10 o -
C AT T A8 AMHZ £12% Gaus ¢ FRTYT Xach ERBIOEREE— KIS L Low otage et
SEwakeupXtis) © OVINL—2—X2ch (DAY FUE— RIS Iterrupt Controlle Timers Communication
evels i i
m Power management m Communication Tm;fstﬁ?",'iycg"" uplcﬂsé ch
R ) {1 ch: 2 x 8-bi)
- BYEER:58.3 uA/MHz - CSI.UART. Simple IC in:r;:;su:mem T uART
+ HALTE7:0.64 uA(RTC+LVD) m Package i | :z-m:; ch e
nterval Timers 2 ch, M
+ STOPEi:220nA (SRAMT —2{%4%) * 20pin/24pin/30pin/32pin/48pin e o 8t 4ch uptozch. Master
+ SNOOZERE:700 1 A (UART). 500 14 A (ADC) _ snooze "
Serial, ADC Enabled AT
SRSATIaPOn Calendar
SNOOZEE— FENMEHI
DTCit2&E)
Q ¢ Sensor
-7 a ¢ -
FRT T EUHEE
NSRRI

arkAa—>
- Subclock .
BEEHE

(BEFIE]

Ot HiE#) @QADCEEEN ®A/DEHIERZ HUS.
DA/DZEHHERDRAMIEHA, ©A/DEHERERZ DOCNFrix (CPUECEN D E TR Z H]#7)



(CTery

ASSP-77FnY

RL78/11E
Program Flash
RL78/1EDH &
m m*ﬁr77‘D’77&% B iEHk
24bit A ¥ A/DO>//\—%4 X4ch Data Flash
* 10bitSAR-A/D>/\—4 X 10ch

AV T74F25T )7 T X3ch

RL78 16-bit CPU
32 MHz 51.2 DMIPS

CISC Harvard Architecture
3-stage Pipeline

Four Register Banks

16-bit Barrel Shifter

. o System
+ 12bitD/AO>/\—42 X 1ch oTC Timers Analog
. > == ¢, 3 C sources Timer Array Unit Delta-Sigma AD
p BIRX1ch 23 S c
o° -~y 16-bit, 6 ch with
m NNy =D 16 ELC - Instrumentation AMP
o sources Timer RG 24-bit, 4 ch
© 4mmll: 36p|n FBGA Interrupt Controller 16-bit, 1 ch SAR ADC
* 5mm[J:32pin VQFN 4 Levels e ) 10-bit, 10 ch
LIS POR, LVD Op-Amp
Q WDT 3ch
+ —40~105°C On-chip Debug DAC
+ —40~125°C Single-Wire RTC 12-bit, 1 ch
Power Management Interval Timer Temsgﬁggt,ure
12-bit, 1 ch
= =7 Main 0SC
RL78/NEZ1>/7 /7’ 1-20 MHz Sensor Bias
H HOCO Communication
32 MHz/24 MHz 2xCSI
1000 /2 X UART Safety
15 kHz /2 x Simplified 1°C CMOS In/Out
(exclusive) 11ch
PLL
RAM Size 32 MH2/24 MHz CMOSSCL"P”‘

24bitA ZA/DOVIN—2%Z RN
B A ORI BEBRGETEEE LA T O YIRS BFAFE

| |
+ |
B1F v FIER i i
B UV AEREADCOEEZEZHB(LAIREL VA A M)y I TiRER & ! !
M T 2 ; —— |4
*AFE: Analog Front End L ] &t 24bit | Digital ||y
alog Front = : :IT> ASADC (SFlthgg) : CPU
’ : :
[ ¢ ] |
H AEREL T H
| |
' JIVTY FANA '
N JEVER '
AV 74F¥25 1TV TR RL78/NEX DA — RERY—IV
m RB7 O ABAR— Y T F 2T T IV Ry FERICK) TFE 7OV EROFIETO0 S LR BEIER
FHARDFRT V TEREER GUIN—R CEIEBRERET DT ENATHE
= BT T A7 RRL B PGA+A S A/DIVIN—ZB/E
; Vo DACH A7~ 7 PaAIEE
123 T I
- o 1 = PF T
Sensor VREF D02 L TRIIRTIVGTA N h w - =
[z e ][] @ | I u o DE L]

OV« FaTTIV-TUTERE

e

OAMPI0)

[
Az [
o
o—"

vt

TOISRINGTA>
FERERIEIET T
LT

o= ——

XAUPI0)

P10

BN SESh SR imamamat

®
© w0

ety e
—0 ot

JI I T N T T TINTT

o—
R
st ">
"

—0 AVXOAU10)

1 AMIHIERE R Anim
7] At s ) At 2 Ao
[oATA-5 @
AnBE
1 810 @ A2 (S S

[1ANF =5 F20PEREHE @
i
9] At £ A £ At 2 0
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ASSP s NJVAT 7/ BHNA—2

NIVAS T, 70— A= 8~ BEATF O 21 AR BRI T RBHIDRA I

s B EAILR Y TSI 24-bit A 5 ADIVN—2. TOF SIS A V377 D/ATY Py T—T—
=S BEUAAT Y TEOBELTF O A EELTOES, £ ERLCO. BRI CRERAEY > r—
TSI YTV HNRARITA TSRS RRE TV T Y TLTEY, 70— 4~ 2 HBADISHIC

RL78 16-hit CPU

Four Register Banks

16-bit Barrel Shifter

LRBETY,
Safety Analog
DTC/ELC
RL78/H1 Do)ﬁﬁ Interrupt Controller Party Check Ich
m BELGTSO 7%@5 . m EEAHLCD 4 Levels ot ADC Internal Vref.
N — - Clock Generation
M 24-b|t A3 ADC N I/X"TT(HJIEE# ﬁ‘:‘f*ﬁﬁkéﬂﬁ’)\ s _7( - Internal, Ex{erlnal Clock Temp. Sensor
* 10-bit SAR ADC g L:%ﬁ POR, LYD Memory Delta-Sigma ADC
. ’|2_b|t DAC n %E d—\/\"\y/J—_:/‘\a,r\//_)\yj MUL/DIV/MAC CRC 24-bit x 2ch
- 8-bit DAC - 48/64/80pin LFQFP S o rbbnseh
. 77> . i Timer Array Uni DAC
AT ::70 64pm TFBGA Power Management Im1elsr—hi:aﬂvchnIt 8-bit x 1ch
u g ’r ?#’% El HALT Interval Timer DAC
o WERG TS RIC, DTC Enabled 16-bit/8-bit, 1ch/2ch 12:bitx 1ch
o
- [ — SNOOZE WDT PGA
s YTV GTHRARARITATIR Serial, ADC Enabled 17-bit, Ich 2ch
STOP RTC et
SRAM On Calendar Communication
1xIC
=/~ )7 Multi-Master
RL78/H1DSA 7 v 7 3% CSI/UART
i / Simple IC

- 32seg x 8com I Internal Boost I Capacitor Split I

5.5KB/8KB

5.5KB 4KB 5.5KB 4KB 5.5KB 4KB
5.5KB 4KB
RAM size DATA Flash size
70707 Iy FigseEK Blood Pressure Monitoring Evaluation Kit for RL78/H1D
mEE3—R4—2A (80pin LFQFP) 14, :RTKOEH0003502001BR
LU awiazaoe —— ANIVRGT T - MEREDEFEEBFLENTEY —ILELTI/N\— ROz 7 EBH
1086t SARADC PN V—)bEy MU EFHERF Y b ERLTVE T,
LRI 354 DMIPS
OPAWP x Tch
Ty roncer | [REEY N
4010+85°C : >
}'\‘ zeneshs i |
i Rer;if::uemcnncﬁ"g Eﬂ‘;m“'
. -
AYADC W;,gzm"""”mw'
|
Pressure }
Sensor
:\5 it > .
7
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RL78 Family Fast Prototyping Board

BE

Fast Prototyping Board for RL78 Family (& RL78 7 72U A IV HHEH L. TETH &7
Vr—2 3> ORI L LIFHRR— R 9, 2T 2L —ZLitetHEDITIaL—%
H—F v bERBLGEMDY —IVELTTOY S LDEESAH/TINY T HERETT, E5
ICArduinoB KU Pmod™ 1 2271 —RZFEEH. A AV D2 EVICT7 7L XRIBEG A
=RV EBWEREEBLTVET,

RL78 Family Fast Prototyping Board

BR

m 8/16E Y NRL78T 73 A AV BB

mE2TIal—ZLlitelBHEDIZIaL—2Y—Fv rREEIE. COM port 7/ Vw7 BIBRREIC LY GBINY —IVRBTT OIS LDT I\ /EE
AFHA]BE

B AOVDOENCT 72 AAREE R IV —R—I

B ArduinoBKUPmMod™ A > 2 71— R 12 AR E (—EPDE G, Arduino1 2 7T —ADFH)

B ZFERL7SBARIREI T

W@S17v7
Bl e 3tk
RL78/G14 Fast Prototyping Board RTK5RLG140C00000B)J
RL78/G15 Fast Prototyping Board RTK5RLG150C00000B)J
RL78/G16 Fast Prototyping Board RTK5RLG160C00000BJ
RL78/G1P Fast Prototyping Board RTK5RLG1P0OC00000BJ
RL78/G1M Fast Prototyping Board RTK5RLGT1MOC00000BJ
RL78/G1N Fast Prototyping Board RTK5RLG1NOCO0000B)J
RL78/G22 Fast Prototyping Board RTK7RLG220C000008)J
RL78/G23-64p Fast Prototyping Board RTK7RLG230CLG0O00B)
RL78/G23-128p Fast Prototyping Board RTK7RLG230CSNOOOB)J
RL78/G24 Fast Prototyping Board RTK7RLG240C000008BJ
RL78/11C(512KB) Fast Prototyping Board RTK5RLTONOCPLOO0OB)J
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RL78/F23, F24 EEF R R s s A !

RL78/F2x A0 bO—F— & BIEEEENEBMERORBEGEI D ZRHL AR —F 77/ F1 T2tV T —DMENGEENEEREZRRLE
T HLBIRAENTT TV =232 750 —2 22y Mk BLDC E—42—D FoC HEMNE ELE T, 1SO 21434 [THEHL fz4BFHAFHD EVITA Light
TFa) 74 N—FUz7EBEICRBELENT IS0 26262 ASIL B HREREZFIAL CREICELNIVDEF1) T LEREEIRELE T,

RL78/F23D4FE
32pin~80pin/128KB% - > 77v 7 LTz LINEL
m t—T7 EFa) TS

B E—Z—1&EEDIRR

B RL78/F13EDEIRMEICKIBITHES

RL78/F240¥E
32pin~100pin/256KB% > 1> 77y 7 LTzCAN/CANFDE S
B —TTA EFIVTARIT

m T2 —HEEDIR

m RL78/F14EDEHEICIVBTHES

RL78/F23.F2451>7v7
RL78/F23

ROM R0 32 48 64 80
128KB 126 | 12kB | 12kB | 12KB |

KADBIFRAMY A RERLTVET,

RL78/F24
ROM Pin 35 48 64 80 100
256KB 24KB 24KB 24KB 24KB 24KB

KADBEIFRAMY A RZERLTWET,

m SiREl
+ 40MHzEh{E (2.7V to 5.5V@105/125/150°C)
* HGREN T3 FIHEEE (21 <RDe)
© BT IVRNTTVr—3v TS L—2 1)
+ 8KByte BGO Data flash (RL78/F23)
+ 16KByte BGO Data flash (RL78/F24)
© ERWNEFIRSS (£2%@—40to +105/125°C)
CPU:40MHz &52 :80MHz (21 <RDe)
© BEEA > F VT TN
Ry NTSTA>
DTCAR 7Ib2 A LRAME Z %4 (RRM) /Dynamic Memory Modification (DMM)
FFvTL—R
+ ASIL-B(1S026262)
+ Evita light (ISO/SAE21434)
m NERNy =T
© 2BV QNN =I5V T T
B RN

+ Ta=150C
RL78/F23.F247'0vY X
RL78 16-bit CPU Core Interfaces
Data Transfer Controller @ 40 MHz CAN, FD
(DTC) Ta=-40 ~ up to +150°C
27Vt 55V LIN/UART Module

Event Link Controller
(ELC) MUL/MAC/DIV instructions Serial Array Unit

csl
Clock Monitor UART

IR,
PLL 8OMH: Simplified I°C
§ Multi-master I°C
Internal Oscillator 15kHz 256K8 16KB
Internal Oscillator 80MHz Code Flash Data Flash Accelerator
External Oscillator 20MHz FOC Assist Function
- Generic Timers SIN, COS,
Ext. Sub Oscillator 32.7kHz Enhanced Timer AD Clarke/Park Transformation,
nhanced Timer " Pl Control
Real Time Clock . o
Tomor Avray Uni RTC) 32-bit Multiplier
Timer RJ Dithering Function Analog
Power On Reset (POR)
12-bit ADC
Low Voltage Detector Dedicated S&H
(LVD) Safety + Security
8-bit DAC
On Chip Debug 15026262 T
(Hot plug-in, Live debug) ASIL B Eita-Light Comparator

Abbreviation:

. FOC: Field Oriented Control (BLDC motor vector control method
Note: The block diagram of F24 ‘ ( i




RL78/F13, F14, F15 EE i e a et = area = ¢

RL78/F1xX 1 3>/13. 78KORE KL URSCHOEME M T mHERED DIEHE B NEFRELTEY. CAN/LINBEHRE. B2/ REMELG CEHARIIESE

BADTEERAFICHRE T,
RL78/F13.F14.F1551>7v 7

RL78/F13
20 F 0 0 48 64 80
8KB 8KB 8KB 8KB 8KB
96KB 6KB 6KB 6KB 6KB 6KB
64KB 4KB 4KB 4KB 4KB 4KB
3KB 3KB 3KB 3KB
2KB 2KB 2KB 2KB

RL78/F14

N [CAN'Tich| [EANIZERl =M D {EIERAMY A RETRLTVE T,

RL78/F13D%E

m 20pin~80pin/16KB~128KBE 1> 77v
CANB R ECANELE G TPINOY /\F

m RL78/F14.F15L OV INFICKIBITHB S

RL78/F14D%E

m T—RHEREEIRTE
AV NNL—E2BKUD/AT Y IN—2IBEICKITimerRDEHHEHOE BT E
TBLDCHEDE—2EIEICE S FERTRE

m RL78/F13.F15& OV INFIcKUBITHABS

RL78/F15D4FE
m RL78/F13.F14&£ AV INFIcKUBITHES
m CAN,LINDEEHF+ R IUIRR. L UIEBusI > bO—S> %158, EH

RL78/F1471v/K

Program Flash
up to 256 KB
SRAM
up to 20 KB
Data Flash
up to 8 KB

RL78 16-bit CPU Core
32 MHz@VDD =2.7t0 5.5V,
Ta = -40 to 105°C
24 MHz@VDD =2.7t0 55V,
Ta =-40 to 125°C
24 MHz@VDD =2.7t0 55V,
Ta=-40to0 150°C
CISC Harvard Architecture
3-stage Pipeline

Four Register Banks
ELC
(Event Link Controller)
Link src. Max. 26
Link dst. Max. 9

MUL/MAC/DIV instructions

DTC
(Data Transfer Controller) Safety Analog
Max. 44 sources AD
RAM ECC 10-bit, 51 ch
External INT 16¢ch 9
Key Return 8ch ADC DAC

Int. high-speed oscillator Self-diagnosic B-bit, 1 ch
(CPU: 32 MHz, IP: 64 MHz) Clock Comparator 1 ch
Int. low-speed oscillator Monitoring (With multiplexer)
(15 kHz) Memory
Ext. oscillator CRC Communication
(1to 20 MHz, 32.768 kHz)
) 1xIC
POR, LVD Timers Multi-Master
On Chip Debug Timer Array Unit 4xCSI
Hot plugin with live debug

16-bit, 16 ch 4-wire (SPI)

Motor Control Timer

i 2x UART
2 units
Power Management
HALT T'“?Z’éﬂ"}"g,? ) 4x Simplified 'C
CPU STOP g
WDT 1xCAN
SNOOZE )
Serial, ADC Enabled Window WDT, 1ch (16Rx / 4TxBuffer)
RTC 2xLIN
STOP
SRAM On Calendar Hardware LIN

100-pin product

EHERE(L

+ 32MHz#1E (2.7V to 5.5V@105°C)

* TR SIHAE (21 <RD)

* 4KByte BGO Data flash (RL78/F13)

+ 8KByte BGO Data flash (RL78/F14)

- 16KByte BGO Data flash (RL78/F15)

© BENEHRSS (£2%@—40 to +105°C)

CPU:32MHz 38 : 64MHz (TimerRD)

© BMBEA U Fv T TN

Ryb T4
DTCAHR 71V A LRAME Z 4 (RRM) /Dynamic Memory Modification (DMM)
AVFvT =R

© BEEREWIG

m NNy —D
* QFN Package lineup
Ex) 30E>/SSOP—32E>/QFN
RN
+ Ta=150°C (RL78/F13.F14)

Gateway ¥ isddand L CHERER SR L




R
RU78

RL78/F1x.F2x7 ) r—<3>
RL78/F1x. F2x7 IL— T 1&. mBENER S - LIN/CAN/CAN FD:BEHEEIE S Z R E L BEHARDIKEADT T r—2a > THREV W e RITE T, A&7
TVr—23aV i EROEEITY,

" ZREE— 25 n BIER T HIH

=0 — RN

s ) NT—=FL A2 (HTMCU)
» T7/)\v 5 (7 MCU)

BHRARICHSLIREREIL EERRDT7 ) r—a It TERWRITEY,

Renesas Partner Compiler Toolchain = IAR

IAR Embedded Workbenchl&.RL787 / \A R DILHEG T R— b a1t L £, IAR Embedded Workbenchid. 38717z BEHE m
TV —2avEERT B DRFTHORBE T/ OV ZHA B Y —ILDZLGE Y T,

https://www.iar.com/iar-embedded-workbench/#!?architecture=RL78



https://www.iar.com/iar-embedded-workbench/#!?architecture=RL78
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RL787 7 X') DI E

G13  G13A G14

tr
E]

g 5 g = s = ]
= = 5 g a = B 8 3 5 .
£ g = | A 8 = @ 2 s = 3 = g E g E ¢ 2 B2 - 2
g R H 2 = = = s = = = = 8 = s =] = < g 82 & s
2 8 & S £ = g £ = T = = g a & = fi=) = E 5 B 3
- 2 s = = s 2 E = = = 2 a =g 5 3 H E €8 & <o
2 I k] & S o & I & S S8 s 2 2 = 2 = = &= & =
M
(Ma;jp”d 0 | 2 | 20| 32 |32 |32 | 6|6 |32 | 2|52 |22 |02 2|8 a|a|a|a]|w|n|a]|n|s|n]n]|n2]|n]|0]0
I
(VAT T/ 2.0-5.5 | 1.6-5.5|1.8-55 | 1655 1.6-5.5 1.6-55 | 2.4-5.5(2.4-5.5| 16-36 [2.45.5|1.6-36 | 1655 2.7-6.5(1.8-36 | 2055 2.0-6.5|2.7-36 | 1655 1.6-6.5 1.6-55| 1655 1.6-5.518-36|1.6-36[1.8-55|27-55 1,965 1.7-55|16-36 246527552765 2765|2755 | 2755
Pin 10-16 | 10-25 | 20-30 [20-128|44-100[30-100| 820 | 10-32 | 2564 | 32-48 | 48 [2464 |30-44 | 64 | 20 | 20 |24,32 | 16-48 |30-128 2064 | 32-64 | 64-80 |80-100{80-100| 48-80 | 20-38 80-100 |64-100 | 20-48 | 32-36 | 20-80 [30-100|48-144 | 32-80 [32-100
384,
CONCR 14 | 16 | 216 16512 (16512 48 | 1632 | 1664 | 32 |126266| 3264 | 616 |256512| 4.8 | 4.8 | 16 | 3264 |96768(64-128| 832 |16:128|48-128 (64256 64128 | 3264 64128 (64512 832 | 32 [16-128|48-256 | 2862 128 | 256
([::;’ flash PR R TS BN PP 1l a2 | s a|-|e| -] -|2|2|8|af|2|a|s]|s]|a]|a]|-|2|2]a]|a]|ass|sw|s]|71m
NGO 0.1-05| 15 | 022 | 232 | 2432 [2548| 1 2 | 24 | 55 [1220| 55 | 15 [2448 | 051|051 | 15 | 4 [1248| 12 |1-15| 18 | 55 | 816 558 | 24 | 68 [ 632|073 | 8 | 18 | 420 [1082] 12 | 2
. , 105, | 85, 105, 105, 105 | 105 | 105, | 105 | 105,
AUSCUIN o5 (55, 1055, 1055, 1055, 1055, 105| ™ "™ ® 1% (g5, 105|e5, 105 5 [e5.105| 85 | 85 | 85 | &5 | 5 |ss05|ss, 105| % "% |as, 10565 105| @5 |5.105| e [wsis| &5 | &5 | 105 [wss] B | 1B | 10| 1B | 105
option (°C) 1% | 125 12 125,160 | 125, 150| 125 {125,160 | 125, 150
ADC, TAU,
12-bit .
interval " L} L} L} L} n n n n n n n n n n L} L} - L ] L ] L - L | | | n n n n | | n | | n n n n
timer, SPI,
UART, 12
L ] n
Keteny - L - | | | | | | | | | ] | | [ | n n L ] - L ] L L ] L | | n | | n | | n | | " n | ] - - - -
sensor *1 | 18v 1.8V
Fast
Wake-up 4us = - -
max 8/16-bit
interval timer
RTC (32 kH: - L] - - " L] - n L} L} L} - L] L] n | | " n | | " - - L ] - -
f 2 A0pin+ A0pin+ 48pin+ | 48pin 36pin+ Alpin+ 38pin 30pin+ 48pin+ | 48pin+
L ] | ]
Y L - L | | | |} |} " " " n n | | | | " " " n " " " " " " - L] L
MUL Inst. Inst. Inst. Inst. | Inst. Inst. | Inst Inst Inst. Inst. Inst. | Inst. | Inst. | Inst. Inst.
DMA/DTC
(DMA unless L] ] ] L] ] [ ] L] L} L} [ ] [ ] [ ] - [ ] [ ] ]
L ] n n | | | ] | ] L ! L ] n L ] n | ] | ]
otherwise oTC oTC oTC oTC oTC | oic | oTe orc | otc | otc | orc | orc | orc | orc | bTC | DTC
noted)
ELC | | - - L ] - n L ] n | | | | | ] - L ] L ] L ] n
- L ] |
"l " 2¢h | 2¢h = a6ch| m . "=
16 pin 96KB+
comparator NN e | * | ® (70ns) | (70ms) == 2¢h | 1ch [12ch (70ns) | 2ch 2ch Teh | 1ch =
(050s) (1.2us) (12u5) 8-bit | 8-bit (1.2us)|(1.2us) | (1.2ps) 8-bit [(1.2ps) (1.2ps) (70ns) | (70ns)
o o DAC | DAC DAC
DAC (8-bit "
‘ (3 . . - u . w | [ ] el a
u:hefs Tch SoKe- 12¢h to- " l23e 12Dt ) gy |1 120t Teh | Tch -
: d"' ":‘5: 12¢h bit) 2ch 8-bit Tch
Inaicate 0-1¢ch
| |
PGA
n - L ] n | 01 ¢h | L ] L ]
PGA/AMP PGA PGA | PGA PGA AMP avp | PEA AP | AVIP
1ch Tch | 1ch 1ch 3ch 1ch 2-4¢ch | 3ch
1-3¢ch
)
|
12-bit ADC n n n | | ("C L ] n n
' (5128)
"
| ] -
| L ]
. 3-4ch|34ch
24-bit ADC PGA Inst.
9 Pre- | Pre- Am
Amp | Amp ’
Motor (RD),
Puwers(age n | | L ] L} n | | | ] L ! n n n n
KB) control K8 RD RD | RD | RD KB, RD K8 KB KB RD | RD | RD | RDe | RDe
timer
| |
LCD n | ] | | 3 | | |
usB " N
CAN FEERE] .
1ch | 1ch | 2ch
w0 . "
n n n
addresses 80pin+ 80pin+
- L ]
EL Blue- Sub-
tooth GHz
*

10> (TidVref& 12-bitr > 2 — /L2 A<IFE L, BELTEL,
R5F11RZ P& <

48QFPEH K TU64BGAZ R <

MC (512KB) D+

*

*

W=

*,




RL78T7 73V INyT—D 3477

Pin-type:
Size:

Pitch:
Thickness:
Group:

Pin-type:
Size:
Pitch:
Thickness:
Group:

Pin-type:
Size:
Pitch:
Thickness:
Group:

Pin-type:
Size:
Pitch:
Thickness:
Group:

Pin-type:
Size:

Pitch:
Thickness:
Group:

Pin-type:
Size:

Pitch:
Thickness:
Group:

] s

8-WDFN  10-LSSQOP 16-SSOP 16-HWQFN

3 x 3 mm 4.4 x 3.6 mm 4.4 x5 mm 3x3mm

0.65 mm 0.65 mm 0.65 mm 0.50 mm

0.80 mm 1.45 mm 1.725 mm 0.80 mm

G15 G10, G11, G15, G10, G11, G15, G11, G15, G16,
G16 G16 G22

30-LSSOP
6.1x9.85 mm

0.65 mm

1.40 mm

G12, G13, G14,
G22, G23, G24, G1G,
I1A, 11D, F13, F14

|

40-HWQFN
6 x 6 mm
0.50mm
0.80mm
G13, G14, G22,
G23, G24

G24, 112

L=

32-HVQFN
5x5mm
0.50 mm
0.90 mm
11D, I1E, F13,
F14

613, G13A, G14,
622, 623, 24,
G16, L12

64-HVQFN
9x9mm
0.50mm
1.00mm

G1H

64-TFBGA 64-VFBGA
4x4mm 4 x4 mm
0.40mm 0.40mm
1.10mm 0.99mm

H1D G13, G1A

100-LQFP
14 x 20 mm
0.65mm
1.60mm

G13, G14, G23

Note: *1. G14 (384, 512 KB)

100-LFQFP

14 x 14 mm
0.50mm
1.60mm

s

32-HWQFN
5x5mm

0.50 mm

0.80 mm

G13, G14, G16, G22,
623, G24, G1A, G1C,
G1F, F23, F24

48-HVQFN
7x7 mm
0.50mm
0.90mm

F13, F14, F15

64-HWQFN
8x8mm
0.40mm
0.80mm

L12

64-WFLGA
5x5mm
0.50mm
0.76mm
G14, G23

1.70mm

G13, G13A, G14, G14*", G23, 118,

F14, F15, F24

11C, L1A, L1C,
F24

20-LSSQOP 20-LSSQOP 20-TSSOP
4.4 x 6.5 mm 6.1x6.65 mm 4.4 x6.5mm
0.65 mm 0.65 mm 0.65 mm

1.45 mm 1.40 mm 1.20 mm

G11, G12, G15, G13, F13 G11, G12, G13,
G16, G22, G24, G1M, GIN
1A, 11D

32-LQFP

7x7 mm

0.80 mm

1.70 mm

G14, G16, G22, G23,
G24, G1C, G1F, G1G,
G1P, 11D, L12

=

48-HWQFN
6 x 6 mm
0.40mm
0.80mm

G1D

36-TFBGA
4x4mm
0.50mm
1.10mm

I1E

48-HWQFN
7x7 mm
0.50mm
0.80mm

G13, G14, G22,
G23, G24, G1A,
G1C

_§S

24-HWQFN
4 x4 mm
0.50 mm
0.80 mm
G11, G12, G13,
G16, G22, G24,
G1F, G1P, 11D

N &
25-WFLGA

3x3mm
0.50 mm
0.76 mm
G11, G13, G22,
G24, G1A

36-WFLGA 38-SS0OP
4 x4 mm 6.1x12.3 mm
0.50mm 0.65mm
0.76mm 2.00mm
G13, G14, G22, 1A
G23, G1F
48-LFQFP
7x7 mm
0.50mm
1.60mm 1.70mm
G13, G13A, G14, G14, G22, G23,
G1A, G1C, L12,  G24, G1F, 11D,
F13, F14, F15, H1D, F23, F24
F23, F24

64-LFQFP 64-LQFP
10 x 10 mm 12x 12 mm
0.50mm 0.65mm
1.60mm 1.70mm 1.60mm
G13, G13A, G14, G14*, G23, G24, G13, G14, G23,
G1A, L12, F13,  G1F, H1D, IC, G24, 112, L13
F14, F15, F23, L13, F23, F24
F24
80-LFQFP 80-LQFP
12x12 mm 14 x 14 mm
0.50mm 0.65mm
1.60mm 1.70mm 1.70mm
G13, G14, F13, G14*", G23, H1D, G13, G14, G23,
F14, F15, F23, 11B, 11C, L13, L13
F24 L1A, L1C, F23,

F24

128-LFQFP
14 x 20 mm

0.50mm
1.60mm
G13, G23

144-LFQFP
20 x 20 mm
0.50mm
1.60mm

F15

85-VFLGA
7x7 mm
0.65mm
1.00mm

L1C




(CTery

RL787 7

SRRIRER

FRMNEZRENICE EE L)L R T IFERFEIRE (CS+ e studio) ZIE L. U7 ILEA LOSPI RV &
RL787 7 r—avBRODETIRZ T R—

LET,

ERHY —)VIEEEREL,

VI7bkozx7

T=ig=

TIVr—=>3>

fELNP L
A2 T1—R

[RL78DEEZFERA LY 7 ko1 7]

TFIVYZT7T
RTOS

TINAZAFSAN
(23— RAERHEEE)

BEFEY—IV

|m+|m e

b Simulator

e? studlo
S

) =)

t/\/ I‘”’*E%

RL78 T D
HENREZIETS
Web v —Ib

@N

EZI 1 L—% Lite

EVNPTNIT (42
BE)D— NAERMEE

s T\ TBREEE
RHIBIIaL—4,
YIalb—%

AR— M ERAREZET S IFCUBE
RERRRIROILIRIEEE
sYYa1—3Y - Y—ibFy b
BTV RE Vb
cZX—FRZ2TIV&
7399

75v1E&AHBY—IV

— F&F*v b

IAAVEHEF Y b
Renesas Starter Kit

FIEHES
F=IarI7%y b

sl F v b
arter Kit

ZiEYY1—3v
(E—2HEE) 0
Sz I

Bluetooth®
Low Energy
DFHfie

A AV DOFHEIC

RL78 Web>/ZalL—%

BRY—IVEBATEILGLARIRL78Y A IV OHFRAE S EEE R
1L —YavhElEETY,

https://www.renesas.com/websimulator-ja

HEERSEY IV

XAV DEWFERTE S BT TRIBHE
BELEOEEERD I CICHHETEX
TN\—RUT7R a7 IVOBERY 7O
IS LOERIEAETT,

MCU Simulator Online
CloudEsE ET. 7AY 1/ FDEIL R R
HAR— R ECOERERSE. XMV DA
JMESDERATSHTE T R—FETZa
L—2DEAFICHIRREHEICEF TEE
T Ko, 7OY 5 LOEERBIT D 5. KW
ErEEICEEER BT,

SR —

P~V EAZAL—XIT~

7’]/:' P40 I‘iﬁb:}{ﬁ\ *Dﬁﬂﬁb'ﬂ;ﬁgu VN ﬁﬁ@ﬁﬁﬂfﬁ}z’@mﬁﬁiuu@nﬂ’ﬁﬁé\ _L\:
FEEGHEMICETFHER—

FaiRtLEd,

A2 —%%v I (Renesas Starter Kit) DiFRE{ERH

i B ZB—R = R
f— 1 L0 oIoVD LCD/#F > 3
: Fa—FUTIL A
: Y7 aA-F ZHOBRERH
il gl
CPUR—FOiFREERA

RL78 Webh Si
[

Take the Expressway

0 Go Greene

BERESSALED X2

=02

IZalb—4ERIxI 2

B 1 \—H)b
H TU7

BERESSR A1 Y F
(BIY) A7 F) [

——ESENR

4 ¢
ER = 7 H;i
ERESRATAE,

=5 -
FIREFEITEHID, y

B
KEOVRTL TZalb—%

VAT LEFEFID
A AURE

Ico vy 7% O

A—FK—y)y ~ TEnnEmmEAm mees

GEE=PZ =) FAIAVT
MEBEHDYZT L




46-47

MERRRE
s+ §EEiRRY 7 b7y —Ib
VR RADBEY MAE32EY FRA AV BHABREETT. MO TORTE MRS IEAEOTER AR,

AE, B, ZOL CTERWWRITE I VR T ARA DV EILLEREINT www.renesas.com/tool_evaluation

WBAICETITHTT,

AR—=bAV 74T L=/ A—FERTST1
e?studio CS+HB LU e studiolc EENTWE T, A OV EDERE A HIET 57 /N1 R
F—T 2V —RDBREBREE Eclipse"EN—X &L VR Y ARL78 7731 RS\ 705 5 L%ZGUIERE CEFIMICERLE T, inF& CIEFERIHFD
| EclipseBiB BN A A — TV —RICKBRELIRETST 1 RENBREHIRTELT,
VI CHELBDHICRETY,

| [E———— Automatic

" . rati
CC-RL JE] e | oo | e
WA ADERF DAV INA ZBE b FEICKYRBEENRL78T772)CaY - i -
X1, o : —) m!.__
CC-RLIE ANSI-CITHEHLL TeCEFBMHAR RL78 T 7S U 77— F 77 F v ITE < = oo il - div ) 7 |
S EE. B1VABSEBOISRICKY 7/ \ 1 A TIELE T,  ——

Renesas Flash Driver (RFD), EEPROM Emulation Software
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Emulation
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User Application (User Program)
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EEPROMDIZ2L—¥3>v %AV T RIT T TE.* ey
*1. RL78/G2x.F23.F24D 75w 2a/\— RO 1274 V2T 1 —ZAHFREN TS, RFDRL78IE. CSEEDY —R S I

4
&
A9 5 LAZA I TERENET, PERITOV—IATOISLESRL, PERREDTS vV 1BIAI53 Flash Hardware F Devics
YOV T R LT ORFELERETT, forduare
2. A—THENSI (T 275 v 1) BBHT B LG AP T —RDEERWGiIHARERTCEEY, &l
T—RDEELREEELDAN THRILE S, EESHRT —2DEERABMEBMNELES,

RL78773) VT TOISZVIS54T5Y ‘
HC&EEHRA *

HEEOT—)VFEERAICEE TRV I LPRET —2DESHZZ IR

ICTBERADTZVvV1EERAASATIVYIITT T, PASHORIET 7L
A—R75vva5473Y)
www.renesas.com/flash_libraries/self_prg RL787 73V €IV 77055255475 MR

A-HT7FVr—vay A-¥7aIIL)

T—=RITZvaTA4TZY g

=

www.renesas.com/flash_libraries/data_flash 3

. . _ . et i A ol 3

® FSLTypeOl:A—H 7OV LEEFRIBZ1T I ' 0

m FDLType04: F—2 75y 1 BEMIAT (TS P pegnmig D2 | [ | i

m EEL PackO1/EEL Pack02:EEPROMD I Zal—¥3>&d37475U % 4 ¥ S

1-%7055 L5 =

. A—THENBAT (T —2 75y 1) EBHB TR L. AT —2DEFEERAH/FHIHAFE *EEL Pack0l PackQ2E FNENBBOF—2 7592154 TS U FDLASENES,
RAITEEY, oo T—R2OEBERAHEBROARNTHOHILETE. EELRRT —2DEFHRAE

HEBENELEES,

TNV ITRDHEER-Z—RICEDE CIECUBE.E2T 22— 2 E2TZa L —ZLite B EHELTUVE T,

— P2 BEENE ALY BEAH

HE PERE HERE HaE

IECUBE : < S eSS

EmBhL—A ANV MNEORRRIE. A/\LyY % %
71757\ A SUTLT T RRRE A Y 2 B | wL | O 5L
#R—b i
E2T331L—% = MRFzEQHE L) ZaVt S ELBigied > Fv xs
SRARMBEITHIS @ TFN RS T TZALAHT 5T TOI R, 2

BY " ™ %L 5" o*

E2 T3al—% Lite ~ AT\ R B TER LAY F "
IVP—EFI Y | TNy EYIIIaL—sRE Y R—RTAISR, -

MNFVFUTEL=AMIEIA AV DI *2. AN hREFHAIRTEE  *3. Run-BreakfEISHRIRTEE *4. FPGATT NA RXBMFEZT I 2L —> 3> 5. REDT /1A ADEME *6 HBBRAEY —IL



(CTery

p ITRON{HIEZEHLD ) 7L 521 LsOS [RI78V4 V2]

BRELEVTIVEA L RIVFZRAVRIBEZGATIHAHF VAT LRI
FEFUTHED U ITRONA.OEARITHEYL e —
ROM1bIEL Tz >/ ha&ET C—— <
ekt —ERAI—-IL SRR
BNTUT IVRA LHERE (BIVAH S ERE. 2 A7 T Z B5RE)

AR CS+ LOEE TEMN L T R—

(OSEIWRICREBRA T a0 EEEFRE. ZATP I T+ REDOSEEA T Iy FDIREE TR,
BRI DEBEP Y —ERXD—IVEITREAX T 571 HIVICERTR)

RL78 772 URCIY /A S\ — (CC-RL) TR

m Triallkx= AR

T R T ad sl
I

CS+&EEHREmm A X —

FIVr—vav/— B AIva—k

m EE ITAIVVATLARUARSANGERTIST TV r—av0rb0R  IA4AVDOEIDIEREGEDFEVNEP VAT LEHIERLIERF1 4y
RIAVTVT txns o551 < Va—F B4

B HB VR TT—ARECRIIST 73 DRIERICRIUCHS tqm%;ij;wg—jﬁ EEEZjZ;{‘ﬁ@gfq]Lﬂﬂ"

n BUTIVTOYS LRI, BIERE T ML E TORBMIERE YR — b n LORAEE T A e RELI YY)l a— ROt

. _ B R ETCORFERERICRE(ER
RLI87 7S US KLY FSAYT T . § -

L= 7MWY AT s
- ADPCMI>a—4/7a—4 A =T VY —RFATT 74 )V 27 L (TFAT)
- S0 » XEUARSAN gy
+ TY2IV7 1L (FIR IIR) *SPIE—RRIVFATATA—FRZA4N hasoo- i
-FFTS4 731 * SPIE— FMMC/SDAEY A— K RSN
s a7 *SPIZUTIVT Sy a2 RZAN
< AESS AT sSPI Y IIVRAZ RS AN I 73— RETEVERIC LRI ZT>
- SHA/\Y > 2 B8 1 751 - Renesas SPI </ 1) 77 JUEEPROM R 5 /\ 7 MTREURLD S A U O— RLTHEWN
*RSAS (T3 + Renesas XC3/ 1) 77)VEEPROM R 51 /\ RiFEd,

CPCI Y IIVRRAZ KT AN

www.renesas.com/software

BRAZALIVICEDET. 31\ 2—2DFI\vIRiEEIR(H
PCTF IV [CS+31L—4. estudiorZal—4]
HERREE CS+ estudiolc VT Z2—5 Y /AT LDGWERETT 1)
=23 DV —=ALNIVTINY T ERIREICT B2l —&
B EELTL—U#EERH/N\L YD BIERE R C AR M

B SEEHEIGEEETY T ML E D — LB AT CS+v3al—5 ccrdo o
BRNGHREETT NV 0 Fv 77 1Ry $ 5 T32L— 4 B2 Lite E2)] REGHEETT I\ T [7IVAX Yo T2l —42 IECUBE]

BANET Ny T WEEERMEICIRG. 4> F v T L — RGBT KUBEE T\ AR BRI 7 IVAN Y/ T2a L —
TIab—=% _ B LRI LR RS

m AN, S EORLIST A O R 1T/ N 5 AT R o BRSNSy I S S SIcbE N ‘

n TSI O SR . 4 71Xy T BEE RV DT L GUI THRE &

m EEICHEE, BROSBOMETTNTOMELRHSHE  (Fov)
N ST T b e R A O (=

AREN-RRICEDET, 3N 2—VDEEAHIRIRZR (M

PCHIEINC KB EEIAFH (75185237 Renesas Flash Programmer] PCHIAE NI A2V R 7O TEEIAH [75v1EFiAH T 055 PG-FP6]

B EEAHTELIY Y TILEGUI B AV RFOVEERAK

B BEICEN\ Y FRETHRLCABESAS B SAGUIC L BPCEIIE £iAH

B E2T32L—& E2T3al—4lite. £ids V7L AR LI PCHIBIEEAH n RASERNEEAHREERIFAIAE & A

B EELETSYYVAXEUBEEAD IS~ 0— ROBEAHBENTTEE B S A VI (A NI U E— M) ~ ITYVATL
B BRI TS YA XEUEIAD IS — - 0— FOBEATRREHALE

E2 Lite E2

ROMFEEIC LB EEFAH (BRI ITH) *!

m JVRYR ILYAZIREERHFEHT 5y 1 RmORMH
BRI L YNIERENRG D E T, BARHE ISR CORB LT,

Renesas Flash Programmer e



48-49

RL7877IVRREIE—E

Group CPU Boards Promotion Boards Starter Kits Development Kits Solutions Kits
PN 05-R5F10Y16-T5 ) ] ] ]
RTE510Y470TGB00000R
G11 YQB-R5F1057A-TB YRPBRL78G11 - - -
P 0B-R5F1026A-TB - - - -
G13 85:22E133;E}g YRPBRL78G13 ROK50100LS900BE YRDKRL78G13 -
G13A RTK5RLG13AC00000BJ - - - -
0B-R5F104LE-TB
TR OO YRPBRL78G14 ROK50104PS00BE YRDKRL78G14 m”tgr'(giﬁfm
RTK5RLG140C00000BJ
G15 RTK5RLG150C00000BJ - - - -
G16 RTK5RLG160C00000BJ - - - -
G22 RTK7RLG220C00000BJ - - - -
623 RTK7RLG230CLGO00BJ B B _ _
RTK7RLG230CSN000BJ
G24 RTK7RLG240C00000BJ - - - -
G1A 0B-R5F10ELE-TB - - - -
AT 0B-R5F10.GC-TB - ROK5010JGS900BE - ?gggiﬁg:gg?m%
G1D E;gﬂiﬂgg:gg;000182 - - - YRLIND-BLE-SOL
G1D Module FE,\\flaﬂuLgi(?rI\:?Bozard) - - - -
ar B ) B i RTKOEML240C030008.
(Motor CPU Card)
G1G YQB-R5F11EFA-TB - ROK5011EFS900BE - -
TK-RLGTH+SB2*
GTH (Evaluation Kit) a - - -
G1M RTK5RLG1M0C00000BJ - - - -
GIN RTK5RLGTNOC00000BJ - - - -
G1P RTK5RLG1POC00000BJ - - - -
L12 0B-R5F10RLC-TB YRPBRL78L12 ROK5010RLS900BE#WS - -
L13 0B-R5F10WMG-TB - ROK5010WMS900BE - -
L1C 0B-R5F110PJ-TB - ROK50110PS900BE - ROK578L1CD0O00BR (HMI)
wo B ) ) ) RTKOEH0003502001BR
(Blood Pressure)
1MA 0B-R5F107DE-TB - - - Y-RL78-DCDC-LED (LED)
1B RTE510MPGOTGBO0000R | — - - -
11C RTK5RL10NOCPLO00BJ - - - -
11D RTE5117GCOTGBO000OR - - - YDETECT-IT-RL78 (Detector)
INE FB-R5F11CCC-TB*' — - - FB-R5F11CCC-LC*'
F13 0B-R5F10BMG-TB - - Y-ASK-RL78F13-V2 -
F14 0B-R5F10PPJ-TB - - YRDKRL78F14 -
F15 Y-OB-R5F113TL-TB-V2 - - Y-ASK-RL78F15-V2 -
237 |B - - - -
TR RTK7F124FPCO1000B) |- - Y-ASK-RL78F24 RTK7F124FGS00000B.

L NEERITEREFRICTRYIRY 2.7t - 7/ 0V B AEICTEYIRLD (P/N: TK-RLGTH+SB2)  3.F24Y— )% EuB#GmE LTTERLEEL,
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Renesas ROM Type RL78
MCU F: Flash Family

Packaging, Material (Pb-free)
Full Carton

Product group |

(HWQFN,HVQFN,WFLGA)
U G13 | Data Flash Full Carton

No Data Flash (SSOP,LSSOP,LQFP,LFQFP, TSSOP,WDFN)
G12 | Data Flash Tray

No Data Flash (HWQFN,HVQFN.VFBGA,VFLGA,WFLGA,FLGA, TFBGA)
G14 Tray, Tube*!
G11 (SSOP,LSSOP,LQFP,LFQFP, TSSOP,WDFN)
1A Embossed Tape
F12 (HWQFN,HVQFN,VFBGA,VFLGA,WFLGA,FLGA, TFBGA)
F13 LIN : Embossed Tape

Pin count m p
LIN & CAN : unt = (SSOP,LSSOP,LQFP,LFQFP, TSSOP,WDFN)
0 8

G1A
G1C | USB Host & Function 4 16 -

USB Function S il —| Package, Pin Pitch
1B A 0] BN S SSOP 0.65 mm WFLGA 0.5 mm
I1C On-chip AES A 2| BN 2 LSSOP 0.65 mm VFLGA 0.65 mm
F14 8 WA 7 B
12 S ST TSSOP 0.65 mm (i VFBGA 0.4 mm
L13 \\[A\" HWQFN 0.5 mm TFBGA 0.5 mm
E:g U B BN O WL HVOFN 0.5 mm 7% LOFP 0.65 mm

t

& dnehen C BN A U -8 HWOFN 0.65 mm 20 LFQFP 0.5 mm
F15 g 38 : 24 HWOQFN 0.4 mm 428 LQFP 0.8 mm
m E IR c E
G1D r TN 0 BT —1 Temperature & Quality Grade
G1F 4 1 6 '\ -40°C t0 85°C Consumer
ng I i -40°C t0 85°C Industrial
GIH T 6 o 1728 1 -40°C to 105°C Industrial
L1A v EM M -40°C to 125°C Industrial
H1D | AFE, LFQFP package 100 0 256 1 -40°C to 85°C Automotive

AFE, TFBGA package 8 -40°C to 105°C Automotive

Meter, Timer S 128 (O 384 - - -
11C No On-chip AES T Em 512 L\ -40°C to 125°C Automotive
G1M ‘A -40°C to 150°C Automotive
GIN
G1P —1 Bonding wire (Only part of RL78/F1x)*?
G15 (H Cu (Copper)
G16
G13A

Notes: 1. For 20-pin RL78/G11, RL78/G12, RL78/G15, RL78/G16 RL78/I1A and RL78/I1D LSSOP products only the package specification is tube.
2. Please contact Renesas sales or agent for details.
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Renesas ROM Type RL78
MCU F: Flash Family
Product group | Packaging, Material (Pb-free)
006 X 23F Tray
016 24F (LFQFP, LQFP, LSSOP, HWQFN)
026 -
ray
Pin count | (WFLGA)
1 Tube* (LSSOP)
N 20 | * Also known as “magazine”
R_OM ' (shipping form is the same)
N 24 Size (KB)
Embossed Tape
25 32 (LFQFP, LQFP, LSSOP, HWQFN)
A R 64 Embossed Tape
N 3 9% (WFLGA)
(36 128
— Bonding wire (Only part of RL78/F2x)
2 40 192
{1 Cu (Copper)
F 256
G 384 —1 Package, Pin Pitch
J Y 512 LSSOP 0.65 mm
B 64 768 LQFP 0.8 mm
U8 80 LQFP 0.65 mm
2 100 LFQFP 0.5 mm
L 128 HWQFN 0.5 mm
Temperature | WFLGA 0.5 mm
40°C 10 85°C VFBGA 0.4 mm
-40°C t0 105C
-40°C t0 125C
-40°C to 150°C
Quality Grade |
Automotive
Industrial
Consumer
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