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Analog and Power Devices

Micracontrollers & Microprocessors, System-on-Chips (SoCs)
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High-end 32/64-bit MPUs

High-resolution HMI, Industrial network & real-time control

Advanced 32-bit MCUs

Arm ecosystem, Advanced security, Intelligent loT

High Power Efficiently 32-bit MCUs

Motor control, Capacitive touch, Functional safety, GUI

General-purpose 64-bit MPUs (RZ/Five Group)
Application-specific 32-bit MCUs

Ultra-low Energy 8/16-bit MCUs
Bluetooth® Low Energy, SubGHz, LoRa®-based Solutions
Automotive actuators & sensors, Low-end ECUs

Automotive 32-bit MCUs

Rich functional safety and embedded security features

Automative SoCs
Next generation of automotive computing

= Analog products

= Clocks & Timing

= Interface & Connectivity

= Memory & Logic

= Power & Power management

= Programmable Mixed-signal,
ASIC, & IP products

= RF products
= Sensor products
= Space & Harsh environment

= Timing

= Wireless Power

= Battery Management
= Power Devices

= Power Management
= Sensors
= Video & Display
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paN::| LCD Motor & Inverter

8KB~768KBMD 7S v < *7LT %’71‘%7&‘{:’7%‘/ ~LCD/ \Z\ID%IZ@J mibEInexA~. 77707 aE.
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General LCD Motor/Inverter ASSP Automotive
Up to 768KB RL78/G23
32MHz, New Standard
30-128 Pins
Up to 512KB RL78/G13A RL78/L23 RL78/G14 RL78/11C RL78/F25
32MHz, Standard 32MHz, Touch, Dual-bank 32MHz, Enhanced Timer 24MHz, Electricity Meter 40MHz, CANFD, Touch
44-100 Pins 44-100 Pins 30-100 Pins 64-100 Pins 48-100 Pins
RL78/G13 RL78/F15
32MHz, Standard 32MHz, CAN, LIN, IEBus
20-128 Pins 48-144 Pins
RL78/G1H RL78/D1A
32MHz, Sub-GHz 32MHz, StepperM, LCD
64 Pins 48-128 Pins
Up to 256KB RL78/G1D RL78/L1C RL78/G24 RL78/11B RL78/F24
32MHz Bluetooth LE 24MHz, USB 48MHz, High Performance 24MHz, Electricity Meter 40MHz, CANFD, FuSa, AES
48 Pins 80-100 Pins 20-64 Pins 80-100 Pins 32-100 Pins
RL78/L1A RL78/H1D RL78/F23
24MHz, Rich Analog 24MHz, Healthcare 40MHz, LIN, FuSa, AES
80-100 Pins 48-80 Pins 32-80 Pins
RL78/L13 RL78/F22
24MHz, Standard 40MHz, LIN, Touch
64-80 Pins 24-48 Pins
RL78/F14
32MHz, CAN, LIN
30-100 Pins
RL78/F13
32MHz, CAN, LIN
20-80 Pins
Up to 64KB RL78/G22 RL78/L12 RL78/G1F RL78/11A RL78/F12
32MHz, Touch 24MHz Small Package 32MHz, BLDC Motor 32MHz, Lightning/Power 32MHz, LIN
16-48 Pins 32-64 Pins 24-64 Pins 20-38 Pins 20-64 Pins
RL78/G16 RL78/11E
16MHz, Touch 32MHz, Measurement
10-32 Pins 32-36 Pins
RL78/G1C RL78/11D
24MHz, USB 24MHz, Measurement
32-48 Pins 20-48 Pins
RL78/G1A
32MHz, 12-Bit A/D
25-64 Pins
Up to 16KB RL78/G15 RL78/G1G
16MHz, Low Pin Count 24MHz, Small Motor
8-20 Pins 30-44 Pins
RL78/G12 RL78/G1M
24MHz, Small Package 20MHz, Realtime Output
20-30 Pins 20 Pins
RL78/G11
24MHz, Rich Analog
10-25 Pins
RL78/G10
20MHz, Low Pin Count
10-25 Pins
RL78/G1P
32MHz, Rich Analog
24-32 Pins
RL78/G1N
20MHz, High Current Out
20 Pins
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HMI Communications

Measurement/Sensing

System control .. Drive (USB, Bluetooth LE, DALI, (SDADC, High Res ADC,

(Capacitive touch,

(Main/Sub) LCD, etc)

(Motor/Invertor control) il Sub-GHz, SMBus/PMBus,

CAN/CANFD, LIN) HichEain)

Industrial Automation | 2 || L2x | | a2 || L2x | | a2 | III
S e T e (o] [w]
h | F2x | | 11x/H1D | | F2x | | 11x/H1D | | F2x | | 11x/H1D | | | | 11x/H1D | 11x/H1D
Inverter, PLC,
Rabot machine tool, et | mx || om | | o || ex || o || ex || o |

Automotive

Window Lift, Mirror, NOx Sensor,

==

HVAC, Pump, Light, Switch, NN | o || ex || o || ex || om |
Meter, etc.
Consumer Electronics | 62x || L2x || 62x || L2x || G2x |
Co Jo J[on Lo J[o ] o [on] o [on]
| F2x || 1x/H1D || F2x || 1x/H1D || F2x | E 1x/H1D
Headset, PC peripheral,
Smart home device, | Fix || D1A | | D1A || Fix || D1A || Fix || D1A |
Digital devices, etc.
Home Appliances G2x || L2x | G2x || L2x G2x |
8
B) o | ] [on | J[on] 0[] o [on]

F2x || 1x/H1D | | F2x || 1x/H1D | | F2x || 1x/H1D | 1x/H1D

F2x || 1x/H1D |

Air conditioner, Fridge, Washer,
IH cooker, Power tool, Fix || D1A | D1A Fix || D1A Fix || D1A |
kitchen appliances, Lighting etc.
Medical & Healthcare | G2x || L2x || G2x || L2x || G2x |
g Co o] Con 0w ] Con ] o (o]0 o | [Con ]
‘,\
| F2x ||I1x/H1D|| F2x ||I1x/H1D|| F2x | E 1XHID

Environmental sensor,
Wearable device, Activity monitor,
N [ o J[ e J[ o [ e J[ on |
Metering & Energy G2x || L2x G2x || L2x G2x

Electricity, Gas, Water,

Heat Meter Fix

e Lo (e e ]lw]  [o]  [=]
F2x ||I1x/H1D|| F2x ||I1x/H1D|| F2x | | F2x ||I1x/H1D| 1x/H1D

Fix || D1A | D1A D1A |

Building Automation G2x || L2x G2x || L2x G2x |

(o o (o [ [ ] o« [o] o [o]
| F2x ||I1x/H1D|| F2x ||I1x/H1D|| F2x ||I1x/H1D|| F2x ||I1x/H1D| 11x/H1D

Fix || D1A

HVAC, Smoke detector, Elevator,
Lighting, power supply, etc.

Fix || D1A | D1A




RL787 73V

EREE

SNOOZEE—FIc&kY. ESICEHBHILH ATHE
SNOOZEE— RI&CPUELLIRAE CA/DE - 7 — 2 Z{EA T AEG/ ST — 1 — 7 - E— N TY, SNOOZEE— R & ER I hid, STOPE—F
(TAv B B SCPURELL S IeE £ AV Fu T -4 Y L — 25 RiRE . BIBEEBIFS € BTLNTEET,

MAIN RUN S5
HALT ¢ P SNOOZE
T ﬂ
STOP ¢

R HALT £~ R &0%

[ R BENEHATEE
SNOOZEE—FK
B T —E2ZEDTHDCPUDEENHAE
B JEEDSNOOZEE— FITKY. FHEE— F CADCRPUARTE WS E

HEREDEMED BT BE Analog input 24 TieEITSADC

m HEEN100D1%ZFEIR

) . Upper Limit
SNOOZEE—F 0.5mA RUNE—FR(ADC) 5mA

HALT/STOPE—F

B A2V INAHEBEICKY CPUNMBELEIREES 750 MCUD 2 EFHRD80% | >
AR Time

B STOPE—RICKY. A OV DABIEREE(FIE T BT ET . BYD ADCOZMELEEN . CPUZESIEE T
suEEH AR EENDOEEELIR

SNOOZEE— KR =724

m RL787 73 ICHIHE#E

m RL78/G23, RL78/G22d5 K URL78/L.23| & (2025411 BERAE)

m COBAEIC LY GERDSNOOZEE — R LU ESITEHE B LA FTAE
m IRV RSB

(EHBEENTRUEREEZREL, VAT LLAOEEEENLICER

BEKRDYRT LT EDNBEMEE — NICHE VT BFEF37.5 u A/MHz 32MHZEIFES) | BEEHBIFRFEI70.355 u AB IR, E 1z
INETOEEEBNE—F (HALT/STOP) [TAIZ T . CPUR R\ REETA/DE L, U T I8 E ATREL L BB 21 CPUE EE)
I BHEEAE—FISNOOZEE— P& E#H,. /\v T U THB T 2R TLOBHOABLE REDLICERLET,

ENMEE R LLES (WA/MH2) BFEHENEE R LSS (32kHz, LVD) STOPE#LES: (standby, WDT + LVD)
223uA 9.51uA
. 1/3~1/5 104uA 1/4~1/18 . 1/4~1/18
- 129uA . ™
(& l (&) (&) .
37.5uA 2.06pA 054
_“_) 0.355pA 0.53pA
— —
At B#t Renesas At B#t Renesas A%t Bt Renesas

HELRT—2Y— b+ A
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Lz, BRE. BEIE. EXE BELHEDRBLWVWAFICBEWTHRE
WWEITE T,

B AREFOLEEED. RELYLUEDROMY A XTEo 115
BEAN—TELDT. AEERICROZRELET,

B BEFROLYMDO—IVRETIVOS/NAIVRETIVETD
DY) =X TORRE Y R— b ARIHEZHIRKLE T,

Flash(KB)
768

512
384

256
192
128
96
64

a8
32

16

12

8
4
2
1

8 10 16 20 24 25 30 32 36 38 40 44 48 52 64 80 85 100 128 144

PIOR*L YRR EICIVEVRREH EEmHE

BnriEFE#R

B EVHEEELTCD, BIOEER TP AL NHEFOREBIEIE X
BICTRT—Z ) 71 &R BERITIIRICHO>TZDT
FIVRREROLTSHERWRETET,

B BEZROLYOO—IVFEFIVHSNAIVRETIVETD
A— FOH@ELPEET TEEERILLE T,

RL78/G1xIc&513B1/0K— F DEES]

W PO
Pl
HP2
W P5
mP7
M System Pins

IR FECEICKDERL 477 b DRIRZEN LE T, AlieEn FDREZ Bt TEL T,

(fig#&)  *PIOR: Peripheral I/O Redirection

BEBRIREGHFIE R FIRONE T,

Timer 0 /0>
Analog I/0

System I/O

[2C_AO  INTP10 Timer 05
I/0

Timer 05
I/0

Timer 0 1/0 &> .
q Analog 1/0 2C_AO

System 1/O INTP10
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LSRR CPUSIE M REDREERN /[ EZRIRLTWLE T,
m N\ TSAVEFER16E Y hCPUOT
B ERMEHDRIT > 1~ 2017V T86%
m T IVTAIVER HWERET VA )
B DMAI> IV (RAAFv2RIL)

RL78EBHBRITH A7V :

e 1 cycle
® 3 cycles -
e 4+ cycles 5%
BEOFHOHWT ¥ X b BiE AP E el
27 b BKUEERDI6E Y MLV TR 16bit n Shift/Rotate (n = 1to 15) 1
RAEEELUORSE LOER 16 X 16 = 32 Bit Result 1
HENESLUFSE LOBITES 16 X 16 + 32 = 32 Bit Result 2

AT LIARMER
BERDY AT LAAMDER. NEMEICEBR
BREE (£1%) BREA Y F o 7 -4 L—2, 1005 EE SR AL ERAMER [. RERF
BINYIISY RERL =3 F =R TSy REE Y T A it { - }
WFBRA V2T T—AK— e EEEHLUE LI, RL78T 7S Y

5 BEROVZT LI FDERSECYRT LN EY

R—MLET,

s = - - e et

;ff?ﬂ 3739 Y20 I5Y ANy 2 RN TR 27> SO <7751 S
= E A M5 % KIEkEHE (7EKORKi)

B T—R77ERBA1NA b

BT 275y AR AKINA b+ CHEBAL KN I9TSL 2TISh 3yTasL §I #ﬁ&ﬁﬁ;’,&
m EERAE:1005E (Typ.) RL78 F-SREABEE  F-SREABEE KR
mERSATSUAERM SISV LD EERE P .

[EIRFSRITRTAE
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RL787 72 DA AVF T DIEREMFEHR T 2 DI O DEEMEZEOTVET,
COHREDERICKN. BEERDVAT LTHBICRA OV DECZHERBONEITET,
RL787 72 VIE ZDOBESZIAICL I BEEHRDV AT LOEEEBE LICEIMLE T,

B Io—iRH
A OVICRE T BCPU/ AT DIEES AR T DT,
IS5—RERICIE. AV ORE) LY MrEDWEERBNEKTET VAT A
DFRENMERLIEICEIRLE T,
o UAYFRYT 24T (WDT) ZIZEEFEH
» FlashX*EUCRCEE o RAM/N\ T+ TS5—1&H
* RAM ECCH&gE o CPURZ WY RA VR -EZRHERE
o RIEEAE -TU A #EE « Code Flash XEJECCHEAE

m AEUA—F

RAM/SFR¥ MDIEIRT” KL ANDEEAI A BMICT T HHEET T

COMEERTFER W EKTET.RAM/SFROETE 7 — 2 HREL. BEFED VA TLD
E@EMEmLEIcEmLE T,

* RAMEREEIAHBALE * SFREREERAHLE

FRRORARIRR

HELVHAREENICHETSY—IVIAT7 T

I>—
&

n R
A AV OFIRER. A/DI N —5, AHABFOBIEF 15 DI HOBEETT. T
DHEEAER N1 TE T RIC A OV OBEE F T2, SERDYAF L0
RREEE Y R—LET,

. BERERE

. OK—FHALA ViR

* A/DIEST A
o U0 - EZRIEHEE

*1. SFR(Special Function Register) : 77 B 7 §llfil, BERHERR, K— MEE BVARGEEDRET —
ADREINE N DRHIREEL DX 2T,

m TFIUT iR

RL78/G23. RL78/G22ld. AESTA 7o VICEBENTHLEHSTENTEET,
T DIEREIFRL78/G23B K URL78/G22Ic A Y A b—ILbENE T, FMlIF1IRN—TI%
BREEL,

RL78/F22, F23, F24, F25I&. AESEESEY 21—/ (128/192/256-bit) ZHEH L TLET,

JVEHZATIERL7T T 7 —2a VRO LT EZ Y R—LET DATABRIECEALL T VR EBRIRIE (CS+. e'studio) IFBIF
HBDERZERRL. 7\ I PEERAHREIE Z—XICHDOE CERNE T, ESIT VR T RN F—BHBEDY — )L P —EX%

BEICHRAIBLWCERICEBISALET,

V7 MRE

dd 4

D AT ARIE. CS+
hhTch Y [ estudio

C+ [
A—FAVI/CIWR/FINARRSAN

= ItronZEHL
8 FreeRTOS

TSIV BEAE
AUFVITTINYF G IIaL—42

FIVANYIIZaL—4%

CS+. estudio ggfgftcx%

Web>=al—%

PCi|
lc&%
EEAH

TOJ I/ GE
AFYITTINYF G IZaL—42
PCHIfEE = l&
A2 RFE7AY7T
EEAH
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SNOOZEE—Fo—47H

RL78/G23.RL78/G22Cld. #rfclc > —r > 4%z, SNOOZEE— R
IIEEAEDEIDHREDEMEZ RIREICLE LTc, ST K. 7T r—
AV DRBBHEEHEBHEAERIRTELT,

Operation in RL78/G13 SNOOZE mode

4 CPU stops while in SNOOZE mode for low power consumption R

Analog settings A/D conversion A/D conversion Threshold changes
Port settings Value determination Value determination Port settings
1 [A] UART transmission

CPU CPU

current current
Snooze Snooze
current current
> T
o _/
RL78/G23 SNOOZE mode sequencer
4 N

SNOOZE mode sequencer allows further operation bypassing the CPU

eeee | sNOOZE > sNoozE SNOOZE cos

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

1 [A] UART transmission

Snooze Snooze Snooze
current current current

OJv7 &4V k)42 bO—5 (RL78/G23 D)

B SRMEEDEIMEED DDA N\ MESHEEEDE DAL B
Do LEY,

m 8DDH % EDMEE. R— b BIWA EIEDTCITU I LE T,

m OYv44)L (AND, OR, F7zIZEX-OREIRR) ICEE&E T T&ITkY.
B OEED S DAY MESE ) VI T B DDRUAELTELET.

B OEDEEN S DAY MESELLZRICANLTIEELAE
DR e L E 7.

B Uy IOV AUESEANT BT LK, BN DDA Y
MEBSE/OVZERBBLTIEE SN BDSRE I TR L E

X277y T T—hetFaT7IT—

RL78/G23.RL78/G22l&. AESZA 7S AE(FER I BT ETHEYTELER
CTEDTEET,

T5ICRL78/G23.RL78/G22lE. T — bR TH LU TZvay—)b
R RoeEARERLIc G 7oy a /a0y 5307 . K0
T—MISAR0DEEBRZIZ I EEXFER LIRESNCEBEHLSD
7055 LR ETREICLE T,

TNUICEV R T—=T1 00 %BfIE S B TcbD v F2 77 v T— et
Fa7 77— R—FEINET,

T5ITAES-GAMZ A 7S % (ER Y 5ERL78/G23.RL78/G22& A A
UMCUBIDBIEDRIEEFIEENE T,

BEz=ENtrIJ1zvh

B 2~320DR2YyFL Y Fv RIVHFEEIRE T,

B BHCRESSUHEREANEERENGVE T HERELER
TBHE BRARAMEDF—HHYR—rENET,

B AV F RA—IWRASARIREDF—HFR—rLET mFEL
HELTHFERTEET,

m BENtE YT BADSNOOZEE—REYR—MLET,

Switch Example of
- Y
Wheel Example of
- o
Slider Example of
electrodes

B ml ! . - IIIIII

Proximity Unlock applications

'_ using 3D gestures

Event output Event reception
peripheral function peripheral function

PORT g

NT S Link connection processor

Logic cell block 1

—
SAUD.1 e
UARTA et

—> I
—>> INT

—>
—> I
—>
—>

Logic cell block 2
Logic cell block 3

1>)1>D

>0 [

£
S
e
D
12
=
=
=
iz
s
a
=

Output controller

Output signal selector

—
— I

AES Library o Boot swap function
== + ® Flash Shield Window function
o o Boot cluster 0 rewrite prohibition function

= | jipraged Customer Board

(&> | Main Controller of

N 5 S
A @
Unauthorized access Py
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Lineup for pin count: 8-pin to 32-pin

256

192

128

96

64

= B

G13 Neil

G12 G16
< [l

G12 | GIN | G15

16 o1 IS0 G16
I

FLASH Size (KB)
8

G12 | GIN | G156

G22

G16 | G22 - G1A

(iRl G11 Nl G13

e

G10 G10
1 G10 G10
Pin 8 10 16 20 24 25 30 32
Lineup for pin count: 36-pin to 128-pin
768
512 G13 623623 G13
384 G13 G23(323 623623 G13
o | 2% st-ezs G13 stezs G23 st G13
% 192 GZ3G23 G13 [eVkl G13 [erk) G23G23 G13
't% 128 | G13 geyklN G13 Herkl} G13 623623 [eyel G13 geykl G13
I
@ | 9 |c13 stezz G13
-
w 64 |G13 622622 G13
fen]_Jon Jon
32 |G13 Gzzezz G13
16 | G13 G13 G13
Pin 36 40
3 1] O
AATA OB ML
Operating Freq Accele- | |Commu- g ||= Security & o h
| cru | max. | rators | nication” Analog | |0thers Encryption | | 12 (°C) | Common functions
k] e 5V operation*!
slisllallzllzllzllzl2]l. g2]18]I2]|2]| £|2 §§£we§u§:§l |
JRBHEEEEEEE HEEEEEEEE R ER R B
HIEIE == se|IZZIZ2Ell= SIENENEIIEEE
=HEN=10T0T o 5 SHEI=F]2]S8]|e S|@ |« ST S,' g| | On-chip Oscillator |
| POR |
RL78/G23 *—© *—@ o—© ® oo 000 — | |
LVD
RL78/G22 @ @ @ @ @ 00 0 | = |
Imer
RL78/G16 | g @ @ @ @ 00 | WO |
RL78/G15 | @ @ ® L LA | Temp sensor |
RL78/G13A [ L ® ® oo | uart/csispiyizc |
RL78/G13 [ ® ® ® &—e— || omacoic? |
GINE Y —e ® ® ® o o [ Standby/Wakeup |
RL78/G11 ® @ @ 00O *—0— | Safety functions |
0CcD
RL78/G10 g ® ® @ L ® | |
J
RL78/G1P [ g ® ® ® ® ® *1: except G1D, G1A, 11D, L1C
*2: except G10
RL78/G1N K @ @ @
RL78/G1H o—© @ @ @ @ @
RL78/G1D [ ® ® @ @ ®
NV —e ® ® @ L o @
MLV —e @ @ @ *—0—




RL78/G23 {EHE B EaEZE T SICEE LI, RileezHR LIt RE< 13>

RL78/G237 )V — 713 & K32MHZz T 1.6VH55 S5VDIEVEMFEEEE. 306> 15128
VETOREWNNY T —YEVEB RAT68KBD 7T v a X B ERRELTVE Y, 71
A7HEER L+ 1) 7 HBEDRILICA AP v I&A N M) bO—S (ELCL)
RL7877IUHDBBRER 2y F L2 J 1w b (CTSU2L) ZHBEHLTVET,

+ CPU:RL7837 & K32MHz

« X K768KBDTZwaXE!)E48KBOSRAM
EEPROMD K3 IC T —R & RERIBER8KBT —2 75w
30EVABI128E VK TCDRT—STIVTEBRZINY T —I 240 TvT
(LQFP, QFN, LGA, BGA, WLCSP)
1.6V~5.5VDIEWEMEE EEEH

- tRBRERER Y/ 1y M (CTSU2L)
PWM:PWMH 13X 14ch

s FUFVTAYL—ZREREE (MHzZ)
- BIR & A32MHz
- AR ;g K4MHz
— {5 :32.768kHz

© AX—RE—RY—4F Y
Oy IANYN) 7OV O—Z

A—RT—=R:AR—b/—=5—I\vTURE

Memory

Program Flash
up to 768KB

SRAM
up to 48KB

Data Flash
8KB

System

Interrupt Controller
4 Levels

POR, LVD

Clock Generation
(Internal, External)

Data Transfer Controller

Logic & Event link
Controller

Debug
(Single Wire, Two Wires)

Power Management

HALT
(ADC, DAC, RTC Enabled)

SNOOZE

(DTC, ADC Enabled)
SNOOZE Mode Sequencer:

STOP
(RTC Enabled)

Human Machine Interface
Capacitive Sensing Unit
(CTSU2L), 32ch

40-mA port, 4ch

Output Current
Control Port, 8ch

12-13

RL78 CPU Core

32 MHz 51.2 DMIPS

CISC Harvard Architecture
3-stage Pipeline

Four-Register Banks

16-bit Barrel Shifter

Safety

RAM
Parity Check

ADC
Self-Diagnostic

Clock
Monitoring

Memory
CRC

Output Level
Detection

Communication
IC Single-Master, 8ch

12C Multi-
Master/Slave, 2ch

CSI/SPI, 8ch
UART, 4ch

UART with sync clock,
2ch

LIN, 1ch

Remote Controller
Receiver

Analog

ADC
12-bit, 26ch

DAC
8-bit, 2ch

Comparator, 2ch
Internal Vref.

Temp. Sensor

Timers

Timer Array Unit
16-bit, 16ch

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

WOT, 1ch
RTC
Calendar
Security & Encryption

Flash Read
Protection

Flash Shield
Protection

Unique ID
Customer 1D

True Random
Number Generator

AR—FY=5—=N\vTURERIZ KRABIEN (MPPT) PRBAEDRWVEEET —F TV Fv G EDBELHETINSDOREICRVEAT
WE T EEBHIMCUTHBRL78/G2313 1> 7 ) VTV MEERZRM L BELERERIERE LB RAEL. TERBLUEAHRIT/ Ny T

ZIRELE T,

MOSFET

4.51to60V m
! 14
CH ON —f

ISEN+/-

vout

Buck/Boost
Controller

Battery Lead
Acid / Li-ion*

Gate Circuit

*Cell balancing and safety built into Li-ion
Battery; only algorithm changes.

DC/DC Buck

OPTIONAL: Recommended for VIN
above 36V on the Buck/Boost
Controller to improve efficiency and
minimize the thermal dissipation on
the internal LDO.

IMON_OUT FB_IN IMON_OUT

Resistor Divider

ADC/CMP

ADC/CMP

CH_ON

Resistor Divider

usont




AW
RU78

RL78/G22< A O/ ld. CPUEI{ERE37.5 u A/MHz, STOPES200nAE WS R AR/ NDEBEER
LANIWE BELGHERERN 2V FFr RV ERRELTOE T, FritAABE~ra/RL78/
G22I 16EV D548 T TORIE/ N —I L 32KBH564KBD TSV a X E A S
AT vTLTVET,

+ CPU:RL78T7. & A32MHz
« FRK64KBD TS a XE!) E4KBAODSRAM
+ EEPROMDEAIC T — R ERIFEAIBERIKBT —2 7 v/
16 D548V ETDRT—Z T IV TCEERIN T —ISA VT
(SSOP, LQFP, HWQFN, WFLGA)
1.6V~5.5VD LW EMEE ESEH
- EERESE &AK105C
- RLABERER Y/
« PWM:IPWMHE 1 X7ch
 FUFVTFHIL—REKE(MHz)
- R\ A32MHz,
— IR R A4MHz
— {K3R:32.768kHz
« AXA—XE—RV—F
ARV NA—5

A—-R7—R EHEREIVAERMEE

w i (CTSU2L)

Memory

Program Flash
up to 64KB

SRAM
up to 4KB

Data Flash
2KB

System

Interrupt Controller
4 Levels

POR, LVD

Clock Generation
(Internal, External)

Data Transfer Controller
Event Link Controller
SNOOZE Mode Sequencer:
Debug
(Single Wire, Two Wires)

Power Management

HALT
(ADC, RTC Enabled)

RL78 CPU Core

32 MHz 51.2 DMIPS

CISC Harvard Architecture

3-stage Pipeline

Four-Register Banks

16-bit Barrel Shifter

Safety
RAM
Parity Check

ADC
Self-Diagnostic

Clock
Monitoring

Memory
CRC

Output Level
Detection

Communication
IC Single-Master, 6ch

1C Multi-
SNOOZE Master/Slave, 1ch
(DTC, ADC Enabled) CSUSPI, 6ch
STOP
RTC Enabled) UART, 3ch
. UART with sync clock,
Human Machine Interface 1Chy

Capacitive Sensing Unit
(CTSU2L), 29ch

LIN, 1ch

Analog

ADC
10-bit, 10ch

Internal Vref.

Temp. Sensor

Timers

Timer Array Unit
16-bit, 8ch

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

WDT, 1ch
RTC
Calendar
Security & Encryption

Flash Read
Protection

Flash Shield
Protection

Unique ID
Customer ID

True Random
Number Generator

BN K BRI DT DRI D A7 L& UL 268FAEEE8IRICER L TOE T PRA T ERRZA T DA DX K RMEZ E EHED D
AT L& RL78/G22 & N BIIERAARAFEZ R E L CBIEEBE /T Y T IV B DN K E RSB ZFRBLE I, CDRETCIE
ERRALICEEBEDRAZA TELUA VT IIVT Y M2 A TORKKERBEAEINTOET,

T[] 1

I CumentDraw | J
| : i NB PLC Modem
s

NEF. DY
. B I#gE(E (PLO)

COM o

DC24V & L

-
| Current Limit |

Circuit for I Communication |
Circuit | Notification ! Clrcwl (Discrete) |
______________ = 'y
Option 1 Option 2.and 3 Option 1 Option 2 Option 3
(R Type and Intelligent Type) (P Type®) (R Type”) (Intelligent Type)

® Type)i =

]
>

]
t

Chamber for
Detection

o L

Zener diode

PType” +Current limit circuit AR Cheoi
b3 R Type™ LDO Comm(lé;\l Isccarg:)en) circuit
3 Intelligent LDO PLC
*Complies with UL268, Edition &
JP252



RL78/G16.5E

RL78/G16< A A& BMERKE6MHzDEEBRE R v F F v XV EBEH LICABE< A7
A3 bO—Z T2V FIAAVDHRTIFIVR Y AGRNEV I\ r—2 L3510 %
SGMRBEWVWSA V7T EBELTVEY, T e et R 2 IcIGLTa/\— R 7 HB#H
LTHBIV REOREHRMIEC/UL60730DFREEE S Z H R—FLE . ETOIC. BFBE (=
1.0%) DERA VFYTAIL—R T—R2TSva1 . BEEVITIVAVEATI—API Y
INL—2ERELTWS I8 BAR—ADKOSNZ/NLT T ) r— 3V LB TY,

+ CPU:RL7817”. & K16MHz
© 24V~55VDIEWENEE L&
NNy —I 0532 F TLSSOP, LQFP, QFND I\ —I% S A > 77w T
« mA32KBDTZ w2 XE E2KBDSRAM
+ EEPROMD KA T — 2= RIFAIBERIKBT —2 75w a
- BEREHE RK125C
- BtRIBERERN Y 1=y (CTSUD)
« PWM:PWMHE 31X 7ch
o FAUFVTAYL—ZEREE (MHz)
- =& Ex K6MHz
— {E5®: 15kHz

BELV/YIZy MeRZ REPRBREICR

dA—RT7—2X:MIDI;

TDYVATLICEY RL78/G16HDVE
E il

BBV R —

avarvka—3

DBIFAPS AT AV Y — DIV 2—FA VAV MG SICRETY,

Memory

Program Flash
up to 32KB

SRAM
2KB

Data Flash
1KB

System

Interrupt Controller
4 Levels

SPOR
4 Levels

Clock Generation
(Internal, External)

Debug
(Single Wire, Two Wires)

Human Machine Interface
Buzzer Output Controller

Capacitive Sensing Unit
(CTSUb)
15ch

Power Management
HALT
ADC, Analog, Timer,
Serial Enabled

STOP
(Timer Enabled)

e/ B NEVRBR /0 a—-5

RL78 CPU Core

16 MHz 21.6 DMIPS

CISC Harvard Architecture
3-stage Pipeline

Four-Register Banks

16-bit Barrel Shifter

Communication

CSIx1/UART/
Simple I°C x1
3ch

IC 1ch
Safety

RAM Parity Error
Detection

A/D Test

CRC Calculator

Frequency
Detection

Invalid Memory
Access Detection

FEEPLEVTHSDMIDIA Y —I % IRL BEPF v 1L EREAL e LEDSIEA FI AR

Analog
ADC
10bit, 11ch
Comparator 2ch
Internal Vref.
Temp. Sensor
Timers
Timer Array Unit

16-bit, 8ch

Interval Timer
12-bit, 1ch

WOT, 1ch

Reset-less RTC, 1ch

IV E T, RiEm

AC 100~230V. 24V
L’m -

User Interface MIDIIN Photocoupler

ooo
aooo
ooo

O MIDI Sound
‘—| Source Module H MIDI OUT
d 7

Bluetooth Low
Energy Module

WS041




AW
RU78

RL78/G15::RB7 7V r—avmElID

RL78/G15\&. BHERKED 16MHZORE A 3> T RL78 773 TIEB/NDBE >/ {y — P —
T—IBEMBENTA Ty T EBEL.-40CH 5125 CETOREVEERBIREICH PaganFsh T ——
ISLTWE T, &REE (£1.0%) OmERA > Fv iRk T —2 75 vV 88G% VU7V SR 3stage Pipeline
AVBTT—A AVIL—2EREL TN S i AR—ZABRERENZ AV NI T T 0 Four Registo Barks
Dr—2avIic&BE cd, 1K8 16-bit Barrel Shifter
System Communication Analog
@ Interrupt Controller CSIx2/ UART/ ADC
4 Levels Simple I°C x2 10-bit, 11 ch
SPOR C1c Comparator 2 ch
- CPU:RL7827. BA16MHz Aloves . o
== . Clock Generation
%}_ 2.4V~5.5V Internal, External Power Management —
-/ \ k4 /7——~ 8 t /NZO t - (Single W[i]rzl?L{'?No Wires) ADC A:‘;T[']'T Timer Timer Array Unit
« RARBKBDT7 w2 XEETKBOSRAMIKB Soral Endblod 16-4it 8 ch
- EEPROMD&SIC 7 — A &R IR 1KBF —2 75w Human Machie taos .., e T
. gﬂﬂ;;ﬂ%rg—%ﬁ : Egij(1 25°C Buzzer output controller Timer Enabled WOT, 1 ch

 AVFvTAYL—RERE (MHz)
- B%:1,2,4,8, 16MHz,
— {E5& : 15kHz

A—RT7—R:100WRIVFHAUSBE R T A T2

WROEFTIH EFE. /— MV 2T LY b EEDERBOEF RSB EZIFBHRBEN DY TNTNICERDRERIVE TT, VR TR
FEHZRYE (PFO) MR (QR) 75 0/\wo O FO—ZFJR. DC/DCREE. USB Power Delivery (PD) O FO—5 HLUMCUDMEEHFE
T B EENEICRE CCORAICHULE T, SOV A TRIE EEEE R T N\A AEMERNICRET DD —EINeT 1 =ML, 1—
YOMEMEEREZR EETET,

Isense*

usB

Type A
Pot1 | RTN.
5VISAm: | [ —
5V/150MAms:
Ll |5y

use
LDO _Isense* Type A

» Port2 | rRTn.
Combined =%
current sense

= 21V BUS ‘ (RTN) for all o~

) ikt USB-A ports LY

use
> TypeA
_,J = Port3 | RTN:
—
§ 5VisAw | T
] i
usB
[ Type A

Port4 | RTNs
]

Isense’

1101220V AC

usB
Type C
Port 1 RTN
—

B
PD Control

DC Input Single

DC Input Single
| 5 & PFC Ctr

usB
Type C
Port 2

12c2

PD Control

CN328




16-17

RL78/G13A K& E -BFEREEBLICGABAT/7O0d2O—5 i

RL78/G13AX 1 A/IFRL78/G13LRFDIEREZ RS CPUBNERF 147 U A/MHZODIEEEE

Memory RL78 CPU Core
ﬁ%%iﬁ,o RL78/G13 (7D7\5A75“/:/1384/512KB§:) Ttiiﬁﬂﬁﬁ@éﬂ{’ﬁ}ﬁiﬁfﬁ Program Flash 32MHZ43'ZDIPS
105°CITEIILE Lic, REDREMBD SELMIRE T REL FBRICHEN S e
ig—o up to 32KB Four Register Banks

088

16-bit Barrel Shifter

System
Saf
DMA afety Analog
4ch RAM ADC

Interrupt Controller Pari:/DECrwck 10-bit, 26¢ch
M CPU :RL781 7\ EETij(32MHZ ;:::2;2?:::{] Self-diagnostic Internal Vref.
+ 1.6V~55VDAWEHEEEEEFH Internal, External v Clock Temp. Sensor
N o ~ o N o onitorin )

- Nwsr—2148E T H 5100 LFQFP, K044 LQFP POR. LVD i
- BAS12KBDT w2 X EY EBA24KBDSRAM MUUDAC i Gamminicetio
- EEPROMODESICT — 2 &AR1FATE/58KBT —2 75w /1 SigeWie Timers Vst
* PWMIPWMi7] X 7ch Power Management TITg—rbAi\tr,r%cl:lnn Muﬁi:\:gster
. T T LU—ZERE (MHz) : i

T AR ) e | R | S

~ BiE:32,24,16,12,8,4, IMHz, o = Lo

— {K3R: 15kHz Serial, ADC Enabled 17-bit, 1ch 7-, 8-, 9-bit

- STOP RTC 1xLIN
SRAM On Calendar 1ch

d1—X4—X:LoRaWANEHEITO FO—5

COEBRHRITI> FA—31E LoRaWAN® Ry T —=0%Z N L CEMEL. T D BEIHIEE ) E— MEERZRIREICLE T, TD@ERKEIF. TV
FIHBOEHER AV TF VAR OHIR R EEOR LD EEGBECHHIAR - T DEBICRETT,

Line In VDD
— | AC Power Module 2.3VDCI05A
iingle Phase AC Input |  with Protection WES
- R Lias
Meutral Lot
3.3V A
33VM40mAL..

LoRaWaAMN Module

Semiech Relay
SX 12862

o>

MNeutral




AW
RU78

RL78/G13 EEE - S AR<ryO0aa—>

RL78/G13 A O/ & CPUBENERF: 66 U A/MHz, X% >/ /N1 (STOP) B :230nADFE Rz
NIVOEHEETRE . 43.2 DMIPS 32MHZES) D tkRez M, FEikF. ~EFR A €U A/DI
VIN—ERIGEERE, REWEE \—F U7 OREEFZ IR T2 OEHICK) X
INDRER 2R (IEC60730) ICHXEPIBE, 20-128E Y DEER AV 7V TERK
512KBDT 5y /1 A BVHBEH T REPREKSED SERKIEE CURLEVARICHEL
W&,

+ CPU:RL7837. & A32MHz

« 1.6V~55VDILWEIEEEEEFH

< )Ny — 164 HTFQFP, 24~48E°> HWQFN, 48~128E"> LFQFP, 44~100E">
LQFP, 20~30E"> LSSOP, 64> VFBGA, 25~36E"> WFLGA

« BASI2KBD TS w2 AE)ERA32KBDSRAM

« EEPROMD KT — R ZARFAIRE R R ABKBT —2 75 va

« PWM:PWMEHX7ch

 FUFVTFHIL—RERE(MHz)
- B=K:32,24,16,12,8,4, IMHz
— {E3%R: 15kHz

A—RT—R . AR—MI)y FEESI5—21 =y

Memory RL78 CPU Core
32 MHz 43.2 DMIPS
Program Flash
up to 512KB CISC Harvard Architecture
3-stage Pipeline
SRAM
up to 32KB Four Register Banks
Data Flash
up to KB 16-bit Barrel Shifter
System
Safef Analof
DMA 1y 9
4ch RAM ADC
Parity Check 10-bit, 26ch
Interrupt Controller
4 Levels, 20pins ADC
) Self-diagnostic Internal Vref.
Clock Generation
Internal, External Clock
Monitoring Temp. Sensor
POR, LVD
Memory o
MUL/DIV/MAC CRC Communication
Debug ) 8xIC
Single-Wire Timers Master
Timer Array Unit 2x1’C
Power Management 16-bit, 16ch Multi-Master
HALT Interval Timer 8 x CSI/SPI
RTC, DMA Enabled 12-bit, 1ch 7-, 8-bit
SNOOZE wDT 4 x UART
Serial, ADC Enabled 17-bit, 1ch 7-, 8-, 9-bit
STOP RTC 1xLIN
SRAM On Calendar 1ch

DTV RBEEERA VI T—RE VAT LRED O DHROINENE T T O—F 2BRITRIBEENRA VAT LO—HITY,
T—RRER CIFAEEEEICRA7 7V r—av R ic BB RmEZ 5127y T LIRL78/GI3Z AL TVEY,

Transformer Transformer

Power Line 3KV-35KV

Voltage Reference | Voltage Supervisor

Buck-Boost
Regulator

LED Driver

Battery Charger —r— Buck Converter

= Boost Converter

)
1L
Il

»  Tumbler

CNO71



RL78/G12: ¥ 71 aVvickxiEh., B B EEAB<TIr/7O0a 00—

RL78/G12 A O/ & CPUBENMERF: 63 u A/MHz, X% >/ J\A (STOP) B :230nADFE Rz

Memory RL78 CPU Core
NIVOEHEE L 324DMIPS (24MHZES) DB R T IL, BiR T FER AT A/DT Program Flsh il
VN B EEER REMEE O\~ RO TOREBIFL RiH T HHHE) OBRIC LY. & e e i
MORBZ LI (EC60730) 126 RATEE, 20-30E > DN Sy r — D% S A>T v L
INIRE D R EEMBRDOY T AVICRETT, w0 28 o

Sr)s’;:m Safety Analog

2ch RAM ADC
Parity Check 10-bit, 8ch
Interrupt Controller
4 Levels, 6 pins ADC

N Self-diagnostic Internal Vref.
Clock Generation

+ CPU:RL78O 7\ %jt24MHZ Internal, External " Cl_ock_ Temp. Sensor
onitorin )
© 18V’\‘55V®FL_\L\§jJﬂE%E§E POR, LYD Memoryg
. /\0‘7/7'—:/\\:24[20\/ HWQFN, 20,\,305’\/ LSSOP MUL/DIV/MAC CRC Communication
- BAI6KBD TS va AT EREAKBDSRAM Singe Wire Timers Vs
. EEC&OQAV?MJ:H:? j‘j: ?%_f FREIRRAAGT Power Management Timﬁaf_ bAi:angEnit ) ﬂt-x,\',ict
© . X7/c HALT ulti-Master
S AVFVTHYL— 2B (MH2) : A bt " o
- BR:1,4,8,12,16, 24MHz Serial, ADC Enabled
. r 1 Oy 1 '’ STOP WDT 3x UART
- 1&@ 15kHz SRAM On 17-bit, 1ch 7-, 8-, 9-bit

A—R7—RERRED ARG Z VI LA R GmER

DRV L AAR EEeRE F Y F 2V ENRIV—LD2AMRICOY PA—5%FRE L AR PKEZERBRIECEDLDICTHILET. I -V HERE
M EEETVET, 2F v IMCUZ R T Lald MCU&Bluetooth® Low Energy (LE) ®Wi-Filz EDEEFE Y 12—V EHEL. IV /N N TR MHED
BV ERBELET,

Remote Control

Optional: 32KHz 12/20M XTAL
Replacement

S

12v

MOSFET

2427V | AUX
Power
Buck Regulator

RS-485 1
Transceiver

RS-485
Transceiver

CN104
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RU78

(=] 32 [s]

RL78/G11:{EE&-/hNEVRB=RM/7O0aMO—5

J0vsH

RL78/G11A OI&10-25E > 16KBT7 ZwvaD oA > 77y 7T A/DOAV/N\—2 . D/AdY

Memory RL78 CPU Core
N=5. AV I\ =2 PCAIZET F AT R KIBICRILL TWE T, LHEHPGA+ADCH Program e 2 e
VBGR. PGA+CMP, CMP+DAC/VBGR, PGA+CMP+DAC/VBGRE Lo fe kS IC R 7+ 0% S MUUDIVIAC nstucton
HRERERTT B\ I—a Vv NRIRTEE T, £72100 uA@1 MHzDO—/8T—&4 usD e Four Regster Banko
BRI TAY Ty T HERE,3X3mm* WFLGA. 3X 3 mm* HWQFN/\BY/ S r —J 6 lEL. 28 161 Barel Stifer
LTI~ a R/ EERE <O IRBICRETT. Sysem ety Anaog
oTC RAM ADC
24 sources Parity Check 10-bit, 11ch
@ ELC ADC DAC
18 Events Self-diagnostic 8-bit, 2ch
Interrupt Controller Clock Comparator
« CPU:RL78O 7\ EETij(24MHZ 4 Levels . Monitoring 2ch
1.6V~5 VDR B R R fock et e
o I\ —T116~24E> HWQFN, 10~20E>/ LSSOP, 16>/ SSOP, 25> WFLGA POR, LVD Timers Internal Vref.
N E-Ej(16KB®75“/:/1)(:EU&1 SKBGDSRAM Debug Timer Array Unit Temp. $
- — — - - Single-Wire bit. dcl emp. sensor
- EEPROMO&SIC 7 — 2 & REIIREA2KBF — 2 75 v 3a : o
« PWM:PWMHF1X4 Power Management 16-bit, 1ch Communication
s FAUFVTFIL—REREE(MHz) DTG Emabled e 2 Ml Mastr
- 53K:1,2,3,4,6,8,12,16, 24, 48MHz - SNoOZE Interval Timer €SIx2/UARTx 1
R Serial, ADC Enabled 12-bit, 1h / Simple I°C x 2
- &1, 2, 4AMHz STOP woT CSIx2/UART x 1
- 1@@ 1 SkHZ SRAM On 17-bit, 1ch / Simple I’Cx 2

I1—R5—X . B#hEE (AMR) SE€ 21—V

AGE, BB, HAA—RDBENA— LR FHEL (AMR) HEEICH T HFENBE DI DON ZLDRHRBEKIIBIFORBI A —2 (CMIDSEREDI TS
TT7YRTUAIBEE Y 1—IVERA T 3L G2 TVWE T, COFEIF FBDRSFNCEF A —RICTRICBERZID LN RITAIRRGRE
EERMLET,

Sensing Coil 1 Excitation

33v
Buck-Boost

Sub-GHz Radio for ?
Meter AMR

Applications

1

Planar Coil

Sensing Coil 2 Excitation

Optional, just needed for
purely electronic
meters (no gear box)

Sensors

» Hot water meter: 1x temperature sensor

» Heat meter: 2x temperature sensors

» Gas meter: 1x temperature sensors (various),
1x pressure sensors (optional)

Planar Coil

Sensing Coil 3 Excitation

EU001




RL78/G10:{EE&E - /N RB<r7O0aA—5

20-21

ZavIE

RL78/G10< 1 O/ |ECPUENMERF: 46 u A/MHz, 2>/ /\A1 (STOP) Bf:560nADEFR &\
NIVDEHEERERIR], BIRF A/DIV/IN—2 OV —25EREZHL.10/16E> D
INVT =S AT T TOATLADN b E S R— LT T, /N REMSR ICRER/NE

URAAVTY,

+ CPU:RL7807. &A20MHz
« BE:2.0VH5 5.5V (SMHzENERS)
« J\wH—T 110> LSSOP, 167> SSOP
« BRAKBDTSwIaAEEFREA0SKBODSRAM
- PWM:PWME X 3ch
© FUFVTFYL—REREE (MHz):
- BE5®:20,10.5,2.5 1.25MHz
— (&R 15kHz

1—R7—R:aA—FLRARY=7709

Memory RL78 CPU Core
Program Flash 20 MHz Operation
up to 4KB .
CISC Harvard Architecture
SRAM 3-stage Pipeline
up to 512B
20MHz@2.7V 10 5.5V,
System 5MHz@2.0V to 5.5V
Interrupt
Controller
4 Levels, Voltage range: 2.0V to 5.5V
up to 10 pins
Clock Generation
Internal, External Safety Analog
SPOR Tran Functi ADC
(Selectable Power fap Function 10-bit x up to 7ch
On Reset
Comparator
On-Chip Timers Ich
Debugging
Timer Array Unit
16-bit, up to 4ch Communication
Power Management
Interval Timer Cx1¢ch
HALT 12-bit, 1ch
sTop up to 2 x CSI/
1x UART/
SRAM On wor 1 x Simple IC

V—=77070&5%A—RFLAA—T Z20 7Y —)Vd BN\ —Y 3V LB LT ZOREE RIELOF R BLUOR2EICEIATZEDH TV
EI.TNSR FERLBERDASDZEERBDAY T FVRAICRECY. ZD20VI—FLRAY—77AT7YRT LR FREX/N\v TV ER
Y—hE—2HEERATE Y REZRAETESH FEREZRBELL. Ny TUEREEL T ENTEXT, ZOARDLEWT I E J—F
LRZMIBEDP I NI NI GEDMDA— L AA—T Z2 7Y —IUIEISLE T,

Battery Pack +

To Battery Pack +

Blower Tool Block

18V

|

YPACK

Battery Pack

Battery Pack
Monitor

[z

Smart Gate Driver

5V/160mA

5V/8 9mA

nSMPL, EN
2
Interface

BEMF INT

18v

Gate
Control

v

MOSFET

e
i
Y

CFT
Tt

m
Try
e

5V/I50uA

e

-
Loy
-

To Battery Pack -

f

Usoss
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@6
RL78/G1P:12E FA/DIV/IN\—4&, 10E FD/AD Y N—2 &L E LI-NEVRAR AV %
l?-

RL78/GT1PY A O1d24/32E> EWDINEVIEH S 12E Y FA/DOAYV IN—=2 ESITRA

Memory RL78 CPU Core
RL787’(Z|70)EP_CU’E—1OE‘V f*D/AZI >/ \_7%%%20‘&\/4777‘}')/7—:/3 ‘/\j'7n7_-/r Prug;%rglash H” DIPS
— - > N N [N - arvard Architecture
ARV = N\GEEKEEHFARICHBENWNRITET, SRAN 3-stage Pipeline
1.5k Four Register Banks
Data Flash
2KB ; .
16-bit Barrel Shifter
o5
DMA Safety Analog
. o = 2ch RAM
« CPU:RL78O7% Eij(:‘BZMHZ Interrupt Controller Parity Check 12-bit, 6ch/8ch
. ~ 4 Level
- BE27VH53.6V =
Clock Generation ADC
e ) \o“/ ’7'—:/ . 24 to\/ HWQFN, 32 t“y LQFP Internal, External Self-diagnostic Internal Vref.
- 16KBD 75w /2 X EUET.5KBDSRAM, 2KBDF—Z2 75w/ POR,LVD ok e
= s onitoring /
© FAVFVTFVL—2ERE (MHD): MUL/ DIV / MAC 10-bit, 2ch
. Memory
=iR:32,24,16,12,8,6,4,3,2, IMHz Single:_L‘lﬂg”re CRC —
. UART
Power Management e Tch
HALT Timer Array Unit
DMA Enabled 16-bit, 16ch esi
SNOOZE fh
Serial, ADC Enabled
WDT e
SRS/II\(;IPOn 17-bit, 1ch 1ch (2 slave address)

A—R7—R:N0-LinkiEElcH G LTc > —2 X7 L

|O-Linkid. EERRED T N\ ABDBEICERENAERNGA —T VX2 Z—F7OM VT, CNUCEI RAZTINARA T F1IT—5,
BLUOLVTEORARADT — 2D BZITIZVE T, COVRAT Ll EEEEZIO-LINkAL =T HE T R—rLTVET,

Resistive Sensor Sensor Signal GPIO/ADC
e.g. IR sensor Conditioner

MCU
Capacitive Sensor Sensor Signal UART
e.g. Touch sensor Conditioner

\
Resistive Sensor Sensor Signal
e.g. Thermistors Conditioner

Humidity & Temp 10-Link PHY 10-Link Master*
Sensor

“Renesas |O-Link
Master Kit Available

us020




RL78/G1N:LEDEEEN A A E R NiFFEEHD8bit;AA< 1Y

22-23

ERE

RL78/GINY A O1E20pin& WD/ hE > Iahh 5, LEDEFBI A A B /1tm T & #8k L 7=8bit
NEBERAOVTY. 8T AV MHTDEREELEDD A A L7 MNEREINBIRE T Y, /I WIRE. B
SERARE R—27 )L\ T —DLEDERTEEICEL TWE T,

- CPU:RL78177. &z A20MHz
- BE:2.0Vto 5.5V
- Ny —3:20E> TSSOP
- mARBKBDTZ w2 XEERAIKBOSRAM
+ PWM:PWMH /31X 3ch
© AVFVTFIVL—2EEE (MH2):
— 1.25MHz-20MHz (VDD=2.7V-5.5V),
- 1.25MHz-5MHz (VDD=2.0V*®-5.5V)

) LLIZTIV - INT—F - Uty b (SPOR) EIEEDIZHEBE (VSPOR) BN EENB T8, 2.25~5.5 VOBEEHE CHEALTEELY,

A—RT7—R LEDERIEFRE

ZavIE

Memory RL78 CPU Core
Program Flash 20 MHz Operation
4KB, 8KB CISC Harvard Architecture
SRAM 3-stage Pipeline
5128, 1KB 20MHz@2.7V t0 5.5V,
5MHz@2.0V* to 5.5V
System Voltage range: 2.0V* to 5.5V
Interrupt Controller
4 Levels
Safety Analog
Clock Generation ADC
Internal TRAP function 8/10-bit, 8ch
(Selectable Power On Reset) + High Current Output
Timers for LED Display
On-Chip Timer Array Unit . X
Debugging 16bit Ich COM: 6ch  SEG: 8ch
Power Management Interval Timer Communication
12-bit, 1ch
HALT UART
ch
STOP woT o]
SRAM On 1ch

LEDRTMNEFEER F—/\Y FDSEDI—FZANTEIETRVICAE SN TWAEFAY I/ ZBRIELIERIELE I, LEDIZBEFEEDIK

B F—/I\Y FDSDATANE G LEEZRTLET,

DC 45V
(15V AA battery * 3)

e

Transistorl

H

Buzzer

Travel Switch
Vs

P40

MCU
(RLTS/GIN)

P129KRI/RESET

P14
P15

P07
P10

P11

P12

P13
P14
P15

SCL E

SDA

EPROM

[ l

SEGa SEGb SEGc SEGd SEGe SEGE SEGg

LED

(7segments*6digits)

DIG1 DIG2 DIG3 DIG4 DIGS DIG6

T

Keyl
—

Key2

Key6|
——

Keyl
=

Keys

Key10
—

Key? | Keyll]

Key8| Keyd
———
Key7 | Key3
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RL78/G1H: ERRNDLANIVOEFEEERZRF LT SubGHz |iFEET /0> bA—5 3

RL78/GTHY A O/ (&IEEEB02.15.4e/glc I L. RFZEFEZITE:5.8mA (3.3V) LR &=/ Safety RL78 CPU Core
LNIVOEHBERZRRLE L. 7Y T TERDOICHEE G B/NTVERE T RAM 3212512 DMIPS

SEBENELTEY. 77 HERODOEBBRHA B ES X MR E YT e MULDIVMAC ssion
*3 10 BROR FOERICERRLE T, IEEE802.15.4e/g#EHLM/ \— Ry T 7% & L. RF e Four Registor Banks
BEROCPURTRMER CEE T, aET 1 IV EEHEDLE TEATESIEEES02.15.4e/g Moritoring o1 B S
YLD kS>3 —/ \RAAG04S00E ZFE LTV ET, i
1/0 Port Memory Power Management

Read back Program Flash HALT
up to 512KB RTC, DTC Enabled
Timers SNOOZE

SRAM Serial, ADC Enbled

+ CPU:RL78377. 5xA32MHz HUARIN o019 STOP

- RFAEEEKL > :863MHz to 928MHz E— e St On

« 7—%2L—}2FSK/GFSK; up to 300kbps 16-bit, 1ch o Analog

N EE‘}_1 8V~3.6V Interval Timer Communication ADC
= +-1. oo 12-bit, 1ch 21 10, Gch

LAY '7—_:) 64> HVQFN wor Multi-Master

-+ BAS12KBO 751 *E EBAABKBDSRAM 17 1eh Bugsl S—

+ EEPROMD KT — 2% R1ZEAIBE:R8KBT —2 75w /1 RTC 2XUART PHY/RF

- FVUFuTATL—2EREE (MHz) - Calendar 7-, 8-bit 863 to 928MHz
- B3R 32,24,16,12,8,4, 1MHz System
— 5% :15kHz 19 sces btonal Exa 12 vants

Interrupt Controller
4 levels

Debug w/ trace

POR, LVD Single-Wire

A—R5—R:AX—FHEAEHA—4

COEBEHEYATLE. BREES (CT) ROTRF (VAL EROBERBHARE T K— L THY. SHEEAZ—ISHELET, VR
F L GEFBH D AR D2GE 2135671 L R, F— 2 O —REDY 7 GHZB(E. HHBERT OBIRESE PLO N LIHEE
SR K— N BIREMA DY IBLVEHY U4 TEBROB L T+~ VR ERRLET,

RL78/G1HIZIREDREIEES 7 b F—1 >4 (FSK) £l EWi-SUNST T k)L %& R — kL. PLCE FLICES A > RS A7\ G3-PLCEPRIMEA %
HR—PLET,

Zero-Crossing

v

__ Phase j

Neutral PLC Line Driver

Ph;
<t g Signal Filtering
Transceiver
PLC Modem UART/SPI
>} Sub-1GHz MCU
Optocoupler
GRPS + LTE-M —
Load
LED Module
RealTime Clock
!Gs utral
12C/SPI
3.3V/8 5mA
GPIO
Flyback & Forward Buck Regulator

Controller 3.3V/136MAmax

Buck Regulator

EU018
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RL78/G1D: B <% h'3Bluetooth Low Energy< A0 FA—35 &%
=

RL78/G1D<f O&Bluetooth® Low EnergylT ¥ L. RFE(EEF4.3mA (0dBm it /18%) / Memory T

RFSEER3.SMAL RS NLNIVDIEEBERERRLE LT, 7V T HERED8HIC Progan s T

RELEZEBEFERNBLTHY. 7Y T EEDHORIBEAAE 55D X AT S 3-sage Pieline

A HIR CEA O HBIAMDIERICEILE T, 12[)'::;;2:5 Four Register Banks
8KB

16-bit Barrel Shifter

System

DMA Safety Communication
4ch RAM CSI/UART
Parity Check /Simplified IC x 1ch
Interrupt Controller

. : 7. 4 Levels ADC csi/
CPU:RL78377. & A32MHz Self-diagnostic /Simplified I'C x 1ch
. '%E}:_t 1.6V t0 3.6V Clock Generation Clock Monitoring
B N N 0CO, External UART x 1ch
s I\wi—:48Y HWQFN Memory CRC
_ . POR, LVD 1xEC
- BA256KBD 751 A E Y EHEA20KBDSRAM Tnars Mt Master
« EEPROMD ESICT — 2 HREFRBE/G8KBT —2 72 wa MUL/DIV/MAC Timer Array Unit o
16-bit, 8ch
- PWM: PWMH—JIjj X7ch Debug Interval Timer Bluetooth 4.2
N - el Single-Wi v !
© AVFVTFYL—ZEEE (MH2): noe e 12 Teh e nede
. WDT 17-bit
- I%E . 32/ 24/ 16/ 12/ 8r 4/ TMHz Power Management RTC Calend AES Engine
alendar
~ {E3%: 15kHz el i
iz RTC, DMA Enabled RF unit Power
Analog Management
Serial,sl\\l[()]géiabled ADC 10-bit, 8ch Resuangkzhgluck:
STOP Internal Vref. Sub olock 0C0:
SRAM On Temp. Sensor 32.768kHz

A—R7—R: Ny T)ERZEEX LT-BluetoothT 1YL ANy FKRY

TAYLANY FRYOEBRHBIE FIEEETE. I - —TIANUIVADOEEDSHEEELNETEITHFELOITEY KIBEREEZEITT
W&, ZDMERIC K SEFEBRELG L CRIBEDOERZY R— 727 Ny T UERPRVEEDFTENEEOCVET,

Charging Cradle

Wireless Power

I
I
I
I
I 2
1 Receiver Sty Smamee Buck-Boost 2 S DSP MMC
1 Regulator b
I
I
= Memory
§: o K

Voice
Recognition

Wireless Power
Transmitter

I

|

|

|

|

|

|

|

|

|

|

I

I

I

I

|

} Lithium
] Battery
I
|
|
|
|
|
|
|
I
I
I
I
I
|
|
|
|

Voltage
‘Supervisor

e EEE a—_— €3 Bluetooth’
0ooo Bution
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i E
RL78/G1C:USBi&E{E - RER Bl LT M (EEE <O O—5 %%E

RL78/G1C< -1 O/1&USB2.0 (Full Speed) Host 2F + & JLE feldFunction 15+ % JLITHD

Memory RL78 CPU Core
2. 2T, BBOBIICHT B/ \y 7 Fr— 25 18K12 (BC1.2) (4L 7> rogen P o e
R . . N R o B up to arvard Architecture
AR VA F—R—FEEDUSBBIETDOIENB0AKERIITTHEINIVAT 71T S 3-stage Pipeline
INA I+ IRy FUTREDUSBRBHBICHLRETY, puiae Four Regitr Bk
ata rlasi
up to 2KB 16-bit Barrel Shifter
System
@ DMA Safety Analog
2ch RAM ADC
Interrupt Controller Parity Check 10-bit, 8/9ch
. = 4 Levels, 8/10 pi ADC
M CPU :RL781 7\ Eij(24M Hz CIS:: ;eneral?;:s Self-diagnostic Internal Vref.
. %E};_t . 24V’\'55V Internal, External Mo{r::i’:g‘r(ing Temp. Sensor
« I\wir—3132~48 > HWQFN, 48E>/LFQFP. 32E>/LQFP POR, LVD Memory
- BA32KBDT Sy XEYEERAS SKBDSRAM MULDVAAC — Communication
— — — — - 2xI’C
. EEPROM(DJ:')‘CT_Q%{%??EJ-%\EEZKBT_977‘771 Debug Timers M:ster
Single-Wi ) ) 0
. PWM:PWMitiF1x3 ptmtratt 11 s
. 7_'-\/} Y, 7“7_'-:/ L —~ Ja /&;& (M HZ) : Power Management mterval Timar 2xCSI/SPI
7-, 8-bit
g HALT i :
- 53R 48M, 24M RTC, DMA Enabled 124, ich 1 x UART
— {E3& : 15kHz SNOOZE wor 7-, 8-, 9-bit
B Serial, ADC Enabled 17-bit, 1ch A
ost x Zch or
STOP RTC Host+Peripheral x 1ch
SRAM On Calendar / Peripheral x 1ch

A—RX4—X:TWS (True Wireless Stereo) 1 ¥RV REIL—FIV

ZDTWS (True Wireless Stereo) K UHHEERR A VI 4> Fr—I v 7L —R)IV/R YU RAEREHE USB-CLUSB-A. BLUTA VL RERAT/ R ERH
BEEINEFvr—I v\ T =X R—I AV MCPMIO) ZHEEH L TWE T, ZOPMICIE. DC/DC/N Y I F v — v ) IN—R T =X MERE. LT 2DD
LDOEMEIFEDLE T A VRVITERICHEEN EEEERBELE T, 773> DUARTR—ADEHIFEE (PLO ITKY REZBEFIEESoC/
SoHIBHRDBIENATREICZVE T,

GPIOs

Bluetooth Low

DC/DC Buck
Energy

__________________

I2C Master
Wireless Power
RX (WPC/Qi)

2c

—————————

Charger PMIC
Dual Input Single withBoost+ | et

2xLDO

OQutput Mux

Buck
Charger

EU089




RL78/G1A:EHAlgesIE L. BFEA/DOVN—42EHEDRA<Tr 7O MO—5

RL78/GTAR A A/ LCPUBITERF: 66 1 A/MHz, X2 >/ /XA (STOP) BF:230nADER &N
NIVOEEEE L. 43.2DMIPS (32MHzES) D R Z Wil micE 126w FA/DIY/N—
2 FHIRFAERA T R \— PO 7 ORESEZIRE T HHEE) DB &I K.
FUNDREZR 2 (IEC60730) [ HIFEATEE, 25-64°> TLGA/BGAZ EDNEY/ Ny 7 —
IESAVTYT L RE-EEAT O YICAESRICRE T,

+ CPU:RL78307°. & AX32MHz
- BE:1.6V~3.6V
o Ny —3132~48E> HWQFN, 48~64E°>/LFQFP, 64> VFBGA, 25>/ WFLGA
« BAK64KBD TSy a A E! EHFEAAKBDSRAM
+ EEPROMD KT — R & R1FAIRE:R4KBT —2 7 5w /a
« PWM:PWMH /1 X6ch
s FUFVTAYL—ZEREE (MHZ):
- 23K :32M, 24M, 16M, 12M, 8M, 6M, 4M, 3M, 2M, TMHz
— (&R 15kHz

A—R7—R:10-LinkiEEIcR I Lfc R T L

26-27

Memory RL78 CPU Core
Program Flash 32 MHz 43.2 DMIPS
up to 64KB CISC Harvard Architecture
SRAM 3-stage Pipeline
up to 4KB
Data Flash Four Register Banks
4KB
16-bit Barrel Shifter
System
DMA
2ch Safety Analog
Interrupt Controller RAM ADC
4 Levels, 18 pins Parity Check 12-bit, 28¢ch
Clock Generation ADC
Internal, External Self-diagnostic Internal Vref.
Clock
POR, LVD Monitoring Temp. Sensor
MUL/DIV/MAC Memory
CRC Communication
Debug 6x1C
Single-Wire Timers Master
Timer Array Unit 1xI°C
Power Management 16-bit, 8ch Multi-Master
HALT Interval Timer 6xCSI
RTC, DMA Enabled 12-bit, 1ch 7-, 8-bit
SNOOZE WDt 3 x UART
Serial, ADC Enabled 17-bit, 1ch 7-, 8-, 9-bit
STOP RTC 1xLIN
SRAM On Calendar 1ch

|O-Linkid. EERIED T N\ ABDBEICERENAERNGA —T VA2 24—F70R VT, CNUCEI RAZTNARA T F1IT—5,

BLUOLYTREORARADT — 2D BZIIZVE T, COVRAT Ll EEETEFIO-LINkAL =T HZ2 T R—rLTVET,

Sensor Signal
Conditioner

Resistive Sensor
e.g. IR sensor
Capacitive Sensor
e.g. Touch sensor

Sensor Signal
Conditioner M

Resistive Sensor Sensor Signal
e.g. Thermistors Conditioner

10-Link PHY

Humidity & Temp
Sensor

10-Link Master*

*Renesas IO-Link

Master Kit Available

uso020




Gos

LCDR A a8

LCDRaAVEROO—FIYv S

BELCDY M AV DR RZEMAET EMmEL T =X

RL78/L23
RL78/L1C USB Analog New LCD

R8C/L3x RL78/L13 LCD Standard
W R8C/LAX
RL78/L12 Low Pin Count

78K0/Lx3
HBEHELCDRraY

78KOR/Lx3

48-pin to 80-pin

LCORAaYH®@avETH

O—/\7—LCD FS 1 /N\%#EH

L1C 123 R -
= T VACY > i = s
] LCD%E@ Ea}:‘T:EEZLLe:ED .:.[Jﬁft%?ﬁﬁ mEst v v v v
| | 7%%%7}%%1%55\% ns 8_90/0\1%&75&—. ARGt v v v
FlC EXEES) R1ER -
FrlCLCDEFENE i & KRR ~VRET EESt v v
E25 Jt?{( >~ FLCDINRIVITS IL\\ $HEEt v v v v
B REWN\RIVICE LB E A ast v v
EED N — B .
| | EE./E‘E Y FLLW%SEEHEE JhpRae / /
ERRNDOBRENEN AR E Y R— ;
B ERm/DBENBARE Y R—H RE BFELUY Vv v v v
FEBICZVET AV M EBIR gsme | v v
|| Eiﬂ(%ﬂ’\‘t"7)(/|‘§5(416t'77‘/|*(max) LCDY EOY / / /
- st v v
NI 2K EE
B v |V v
FuFT oY=l v v
R vV I v |V
tilse Y- BT v | v
TJA—A—%4 v | v
1] O = Y
LCDRAAVERSA VTV T
Y TaATIVNY I Ty a
32 pin | 44 pin 48 pin 52 pin 64 pin 80 pin 85 pin 100 pin
512KB % 32K [*32K [*32K [*32K P 32K P~ 32K P 32K P 32K
256KB ¥ 32K 32K [*32K [*32K P~ 32K P 32K 16K |*32K | 16K 16K | 32K
192KB 16K 16K 16K
128KB 16K 16K 16K 16K 8K 16K 8K 16K 12K 16K 12K 5.5K 12K 16K
96KB 6K 6K 5.5K 10K 10K 5.5K 10K
64KB 16K 16K 16K 16K 4K I 16K I 4K 5.5K 8K 8K 5.5K 8K
48KB 2K 2K 5.5K
32KB 15K | 1.5K | 1.5K 15K | 1.5K | 1.5K | 1.5K 1.5K
16KB 1K 1K 1K 1K 1K 1K 1K 1K
8KB 1K 1K 1K 1K
4KB
Package- LQFP LQFP LFQFP | HWQFN | LQFP | HWQFN LFQFP LQFP LQFP LFQFP VFLGA LFQFP LQFP
Type: Ix7mm | 10x10mm| 7x7mm | 7x7mm | 10x10mm| 8x8mm 10x10mm & 12x12mm 14x14mm 12x12mm Tx7Tmm 14x14mm & 14x20mm
Size: 0.8mm | 0.8mm | 0.5mm | 0.50mm | 0.65mm | 0.40mm 0.5mm 0.65mm 0.65mm 0.50mm 0.65mm 0.5mm 0.65mm
Pitch: *

[RAM]: RL7e/L12 [ RAM|:RL78/L13  [[RAML]:RL7g/L1A  [CRAML]: RL7g/Lic [[RAML]: RL78/L23



LCDAZE DR

LCDERT SegXCom S 7y BIEEHBARVNLETR (BESthU M+ LIDERT)
RL78 LCDR A O VELGIE52H52240 7 A2~ (4 comDIFE) 144D FICLCDN\RIVEFENE RE S EGHE. REDN AN IER B EE
541647 A (8 comCDiaE'z ) EMBILUVNSEGEE R — b

Renesas Azt Bt Ctt Dit

o 116 uA | 117 uA PN 12.0 uA .

el () | o))y | FER JERSER
735 uA " " " "

cLEl o0 | HER | EER | JHEE | HER

*1. Y T7HIR. RTCEME. LCDEMELLCD/XRIUITH I BRESHIER T,
LCO/SRIVERBNERIE. EMARARFCIOUAL LTHELTVEY, EFARICL>TEDY
£9)

*2. HEEI OB RONEESFEIEL. 1000kQTHELTWET,

| sormoe | | | | [ | | . s . [ ]5 |
e | L L [ ] el T |
N A A N N N N N [ [ ]
= ------
AR N N AN 1 T 72 N N A
IS N . "'-------
o | [Palal [ | | [ |

s L [ [ [ [ [ [ [ T [ ]
Cew Wl [ [ [ [ [ |

il O REmONr
i}
el
kg

=
L&

—hZE 7z LCDBREN A D3 DTN TICHT. EBIEHELCDEIR AR

* BRENEBIE 3V.1/3 /N 77 A AESEHUEIE 1000k LCD /3% )L IEHES




(e

LCDV 1 OB LS

Operating Freq ||Acce|e-|| || . | = || security & o | ( B
| chu | {max.) rators il Timer || | [encyption| | T8 (°C) Common functions
s llallsllsl =l =]l 2llglle %EEE = 9£9§| operation |
. . == =|z]|lell||=]|l=2 SHEINZHE ol 2NE]! ef 21 +]] + Data flash |
SHEHEEEEEEE EIEE B EBE R E I -
2HZ2HZ2S K22 222 = ||.E = SHIEIERIIEII RIS
=== = gf=|f= Sl|s||FI||F S SUTISIT | On-chip Oscillator |
| POR |
RL78/123 O 0@ O o0 0 0 0 0 0
LVD
RL78/L13 @ @ @ @ @ o0 — : :
Timer
RL78/L1C . ® ) o o | ® o o | Temp sensor |
RL78/L1A @ | | | oo ) ) | UART/CSI(SPI)/I2C |
| Segment LCD |
| DMAC/DTC |
| Standby/Wakeup |
| Safety functions |
| 0CD |




30-31

RL78/L23:5%&

a2y FHEfTE32MHZBEEEEALCDRr7O0a -5

[=]%:

IV ARL78/L23% A7 00> bA—S(& RL78-S3 CPUD 7 & B E G A IMEE = HBE L.

Memory RL78 CPU Core
ZOBNFCPUKEE. B DEBBNBIEEEHEDEBTLICKY HEBN VR Pogan e AT
FLAR N BEEREMIBL S, BEAY AT LR ATEICUE T, RUS/L23E B [ o nbun g
BEBRAYF VYU ATy MRAEY AV D RS AN\ EHERT HTET HMI (b2 — 03218 Four i Bars
TR =AY BTT—R) T TV~ 3 TRBSNBHRITH L BRI HE TES b o st
SOITRRETENTUVET,

: -
Interrzplfe(‘llglr;troller Parity Check 12-bit, 13ch
POR, LVD Self-[;?ggcnnstic S—hDitA,gch
Clock Generation Clock Comparator, 2ch
(Internal, External) Monitoring
Internal Vref.
© VR RRL78-53 CPUTIT, BA32MHz ikl e Tomp Sosn
ogic & Event lin :
. %kSQKB flash (dual bank) DT ZvaAE!)E32KBOSRAM gControIIer Output Level .
— — < N — 1/ Detection
° SKBT_777“/‘/1)(:E U (1 00,0007E77L\/7E£ (P/E) *f/l’7)l/)) (smmeW[?;l,n"[evu Wires) Timerlz::r:unit
- LQFP.LFQFP, HWQFNZZ &, 44 H 51008 DB BNy r—I 5427w T ——— —

_ N — _ Power Management I°C Single-Master, 8ch Interval Timer
« LAV MA—=Z (BT A MEFH119~564K AE/ESH 11 :14~8%) e i foh it 4t}
ulti- -bit, 8ch (8-bit, 16cl
W AV i = Y S Ars! , DAC,
. BERBERLYYUY I (BAI6ChE THISATEE) (ADC D‘;E;;g:"ab'e”’ Master/Slave, 2ch Timer RJ 16-bit, Zch
CSI/SPI, 8ch
(DTC, ADC Enabled) © Timer KB 16-bit, 3ch
SNOOZE Mode Sequencer UART, 4ch
WDT, 1ch
STOP P !
UART with sync clock,
(RTC Enabled) 4ch RTC Calendar
Human Machine Interface LIN, 1ch External Signal Sampler
LCD Controller N N
56 seg x 4com Security & Encryption
52 seg x 8 com Flash Read
Capacitive Sensing Unit Protection
CTSU2La), 36ch X
(CTSuzLa), 36c Flash Shield
40-mA port, 4ch Protection
Output Current Unique ID
Control Port, 8ch
Customer ID

True Random
Number Generator

A—RT7—R . AX—F2YyFINZRIV

TDAR—IRZYFINRIVV AT LIS BBERERN RV FAVETI—AETART LA % SR HBEEBENIMCUEEHELTET (RSB
21 (CO2PTVOCRE) GERE LV F IEEMEEAER Y — BNV ZBEH L TWE T RL78/L23IE T 7 — 2% & B L LCDE f(ETFT
TART LA LDOUIEBHFLE T, 473> DBluetooth Low EnergyF fzlEWi-Fisgit I K RIBES RO ATBEICTE ). Y AT LD BRIFACATILS
HREINE T R EEBKRURATEREEENE—FE Y R— L 2y F O O IVICKB I —FEDHFETUTIVEZA LDBRET—F
NI ERELE T,

5V

Air Quality Sensor

Humidity & Proximity Button
Temperature Thermopile Capacitive Touch
Sensor Electrode
ws124
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RU78

=
RL78/L13: KRBTSR DLDRRICGEL - EEE - A2 4 —Fk&k LCDRC/7O0aO—5

RL78/L]37’(]7‘i\’t{77(y|‘LCD |\54’/ \%V\]@Lf:?%]\/'(@"o 390)LCD%E@J€EE Memory RL78 CPU Core
ARA R ASBER D E BEDE. AEAE) # T R— L. 2G5 T A2 FLCD/AR IV Program Flash 24 NHz 32.4 DMIIPS
ICHRSLE T, SMBIERSE):1.61 uA L REBEE 142 A FEHEI0.77 UADIEBEE e g e
BRI, 64/80C Y TRA3T6LT AV FDRSES A7 v T L RERHAIKSE LS noio Four Registr Banks
DLCD/N\FR VBB ICRE T, 8 16-bit Barrel Shifter
System
DMA Safety Analog

2ch RAM ADC
@ Interrupt Controller Parity Check 10-bit, 12ch
flovls ADC Internal Vref.

Clock Generation Self-diagnostic

. CPU : RL78:| 7\ %*24M HZ Internal, External MO[[:]I;:gl:ing Temp. Sensor
c 1 6Vb\555\/®mb\§ﬂ'ﬂ?§'€}£g@ POR LVD Memory Comparator
o ~v. o CRC 2ch
« I\ —2:64~80>QFP MUL/DIV/MAC
° ?Ej(] 28KBDT7Zwra XEl) (‘jf-ij(SKB@SRAM Debug Timers Communication
- — — — Single-Wire - P 2
. —_=__ L, . Wy Timer Array Unit 1xIC
EEPROMD LI T — R ZARIFRAIREGAKBT —2 7 5y 21 16-bit Gch, 16/8-bit 2ch Multi-Master
Power Management Interval Timer 1x CSI/UART/
g% Ui
HALT 12-bit, 1ch Simplified 1°C
RTC, DTC Enabled WDT 1x CSI/UART/
17-bit, 1ch Simplified IC
SNOOZE RTC
Serial, ADC Enabled Calendar 1 x UART
STOP X
SRAM On 1x IH Timer 1 x UART
LCD 47 seg x 8 com Internal Boost Split Cap.

A-R75—=R:AX—FENEHAEREVATLAGGEI1—IVTE)

RS ZADAI —bINT—=A =2V X7 LI AGEELEDLCE i Z M E L. A — MifiE B RRLE T AR EL FaL -2 b
THAVIVEDLONY 7y T e]8EIc L EDLCEEZ0.1V (B3R L) ETHETER e MEZRAILL. VAT LOAR N ZHIRTEEL I & &
EHEEBNRA AV AERRP/N\T— A —RICRE C EEEZRIL T B DET AV DR S A/ ZRELTVET,

]

Power
14— AC/DC [«
L

Vi Line

(12v)

1

EDLC

T

&
=
I

Reference

To Charge the SuperCap

vCC

4G Module EXT
(12vy BOOST
LCD

& gmss
00 DS=ase

——  4vi5A(max
ATy (max) -

Buck Regulator

Voltage Supervisor

CN267
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[=]: [m]
RL78/L12: IMIREPAIVR Y 7 HSEICEL T (EE % -V LD (&0 bO—S ﬁ’%

RL78/L12< A OVE. £F AV FLCDRSA N\ ERNE LA OV TT,3DDLCDERENEE

Memory RL78 CPU Core
ERATR VR EL BEHBL BRI &5 K — kL 287525 4> FLCD/ SR Prgn s
i - . . . o= . > u CISC Harvard Archi
ML E I AEREIDE  1.60 u Al ABRFE 119 A BEDE:0.68 U ADEHEER™ SRAM Sotage Ppline
R, 32-648 > TRA280 T AV FOBRES AT v T L RER NIV 71 a8 I
BRI ENEIDLCD/ R VB HEER I CRIBE C T, 26
16-bit Barrel Shifter
System
DMA
4ch Safety Analog
| Controll RAM
@ me"zpl.tevzrs"o “ Parity Check 1D—l:t[,)gﬁch
Clock Generation ADC
« CPU:RL78O 7\ %*24M Hz Internal, External Self-diagnostic Intemnal Vref
nternal Vref.
- 1.6VH55 VDR B EE R FE POR, LD Monorg
- IN\wir—Y64EQFN, 32~64E>/QFP MUL/DIVIMAC Memary Temp. Sensor
« RmA32KBDTSv a2 AT ERATSKBDSRAM Debug
- — — — - Single-Wi i icati
© EEPROMDESIC 7 — S B R AR 2KBT — 5 75w e e e | ——
imer Array Uni
Power Management 16-bit, sych Mul1t if’jgsler
HALT Interval Timer
RTC, DTC Enabled 12-bit, 1ch 1x CSI/SPI
SNOOZE wOT 7- 8-bit
Serial, ADC Enabled 17-bit, 1ch
sToP RTC 1 x UART/CSI/
SRAM On Calendar Simplified 1C
LCD 35 seg x 8 com Internal Boost Split Cap.

A—-R7=R: 7075 LARRGERERAY—EAZ v

ZDTOY S LAEGEERT —TEAZY MI REDHAZIAAXEINEREEY —VHEZFREICL. BEEDOREET E#HIFLENSTR/ILF
FERERBIELE T, CDTFA UL LEDET AV M TA AT LA ZEREN T B DIEEEEZESIDRLIS/L12E. SV IT—2BADE—REA VR TT—
29 BGreenPAK™ T/ \A A& @A TWNE T,

\cll —

——s
\' User Button x5
o
g

5.5MAmax

60

Current Dependent

DC Brush Motor

LCD contr

24 41 Ams:
Humidity & [
Temperature 36mae
Y
LED Segment
Display

EU133
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RL78/L1C: £/ HEI1—ILRAIVAS T2 MIFIC. USB2.0,/ 2F R EIcH s L-BisE LD //O0a/ha—5 %

RL78/L1CRA IVl 24 4> FLCD RS/ THNZ USB2.0 FunctiontEx M L=< 3 p—
VTY3DDLCOEREFEEERAT ANEHERDE BEDE NERE) ZH K- %

RL78 CPU Core

24 MHz 38.4 DMIPS
Program Flash

.o . _ . . . . . 256KB CISC Harvard Architecture
BRIGET AV RLCDNNRIVITHIGLE T ABRIE DB 1.76 uA¥  REBFE 1.23 A B v 3-stage Pipeline
£481:0.74 U ADENBE R % EH, UBDZERE 1\ T F+— IV I1181.2) I R MULDIVIVAS instusion
SIS LL80/100E > BA4161 T AV FOBRBES AV T v T LY EI1—ILPAILR - rour Pegier Bk
o N = = o _ N N 16-bit Barrel Shifter
TR I E Lo RELFHAMBREIF ICLBEOWTLITET, 8B
Safety Analog
System RAM ADC
DTC Parity Check 12-bit, 13ch (max)
33 sources ADC DAC
Self-diagnostic 8-bit, 2ch
Interrupt Controller Clock '
4 Levels S
. Monitoring Internal Vref.
- CPU:RL7807 S A24MHz " ’
. Clock Generation E?gry
- B/E:1.6Vto3.6V Internal, External Temp. Sensor
e/ f“/ /7__:/ .85 KO\/ I_GA, 80~100 ‘:O\/QFP POR. LVD Timers Czor?]p(aratt])r
— - . - - ch (max
« mA256KBD TSy a A EEHRAT6KBOSRAM mer Aty Unit
- — — — - Deb . S
EEPROMD EKDICT—R %1%ﬁﬂ-§g7;8KBT_777“/ v Singlee-L\llgire Interval Timer i T
12-bit, 1ch 1xIC
WoT Multi-Master
Power Management 17-bit, 1ch T % CSIUART/
HALT RTC Simplified IC
RTC, DTC Enabled Calendar 1x CSI/UART/
Timer Simplified 1°C
SNOOZE 16-bit, 3ch
Serial, ADC Enabled 1x CSI/UART/
Simplified I°C
SToP use 1x CSI/UART/
SRAM On 1 x Function Simplified I’C
52 seg x 8 com (max) Internal Boost Split Cap.

1—R45—2R: BEiREt (AMR) &€ 1—Ib

HGE BB HAA—ZDBEE A —2FTHEY (AMR) BEEICH T HREN B ESHIC DN ZLDRHEERIIEIFOHMI A —2IC MIDSRED T

STTVRTLAIBEE Y 1—IVERRBT2ED1CE 0 TWET, ZDOAEIE FMHRDFINCEFA—ZII5E
BRERMLET,

Sensing Coil 1 Excitation

33v
Buck-Boost

Sub-GHz Radio for ?
Meter AMR

Applications

Planar Coil

Sensing Coil 2 Excitation

I+

Optional, just needed for
purely electronic
meters (no gear box)

Sensors
Planar Coil

» Hot water meter: 1x temperature sensor

« Heat meter: 2x temperature sensors

» Gas meter: 1x temperature sensors (various),
1x pressure sensors (optional)

Sensing Coil 3 Excitation

Planar Coil

EU001

ICEEHADLEVDEITHREAR
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@32
RL78/L1A:O0—/\T—T 7O SRR LT LLDR/o0avbO—5 E%

BEHEEILCDR A O -RL78/L1AIZ12E Y FA/DOV/IN—%212Ew FD/AD YV IN—%,

Memory RL78 CPU Core
AVINL—BZ  AAYFBROESREEL — IV L —)bART >V TEW> 7 A7 #eER Progtrangl;;h "”D'PS
7= = — > BTN — — - - — up to arvard Architecture
{bEITWDNTKI128 KBT7ZvaXE) HRE LI L. X7 —2 b5V AT77aMO—3 SRAM 3-stage Pipeline
(DTQ) ARV~ 272V bA—S (ELO) ZESTET. ZLDEDMIENNE TEF CE —— MULDIV/MAC instruction
ata Flasl .
51 CPUDERZER CE 2EDEEENZEHNTHIENTEXT, 8K Four Regiter Banks
16-bit Barrel Shifter
System
DTC/ELC Safety Analog
RAM ADC
Interrupt Controller Parity Check 12-bit, 14ch
4 Levels ADC DAC
Clock Generation Self-diagnostic 12-bit, 2ch
« CPU:RL78O7". QETX'jQZZlM Hz Internal, External Clock Op-Amp
Monitoring 3ch
&EE:1.8Vto 3.6V POR, LVD Venony —
./ \o“/ /7—_:/ :80~100 E\/QFP SinzTgL\I/?/ire CRC 1ch
« BA128KBDT 514 EE55KBOSRAM o ntral Ve
+ EEPROMD KA T — 2 ZRFABER8KBT —2 7T va IRz T T Timer Aray Uit Temp. Sensor
HALT e
RTC, DTC Enablad Interval Timer Communication
16-bit/8-bit, 1ch/2ch
SNOOZE . 1’C
Serial Enabled Interval Timer Multi-Master
1201 Teh CS/UART/
STOP implified 12
SRAM On CareTnCdar Slmpzlllgsd e
LCD 2? zzg i g Egg Internal Boost Split Cap.

A—RT—R:AI—MIEF

VAT ADAR — ~IESHE R E, SRRME S KORBE T —2Z2F v/ L LDTA R T LA BXKUGARR— b T4 7TV r—230 %
FRALTERENNYTUDREZRRIT AL TEEL T, AR — MIESFE I 7TV r—23ay OR2 Y Z T EIF COAIET O AD BEIMIC
REVE T BIEEEEILCDI A O -RL78/LTAIE RL78/G1DT A O DBLEMEEZ AL . SFE £G4tV T ERIEL (HRHIMEZ AT —H
THVICREAERATENTER Y, BELRADREEZNBL VA HLY FOOAR M UV ZRFLET,

| wer Supply| COMO LCD
| 3.3V, coms —
| | AAA Bat x4 LDO Vbp SEG33 :

SEG40
RL78/L1A

e ) | 0
RL7S/GID [« X2 pa3

b, [0 {1 o

|

INTPOpf py37 P31 Solenoid Valye

|




(e

F—rE—FT07/2VE N

RL78/F1x, F2x)—XD4SE

16Ey h<~030> FO—SRL78/F1x, F2x31)— Xt AEC-Q10058E Eh

THEN BEEEENZERRLET, Security, FuSa, Motor function enhancement F23, F24
BEVN SR — k74U A&, 8KB~512KB Flash>E1J. 0.5KB~32KB
RAM, 5020~ 144> (QFN, LQFP, SSOP/ S — ) & 4/ — L. Z D F12, F13, m

B &
Cyber
per L Tiny

12-bit A/D conversion

EBEETAVTYTDRLST L) r—a v \DREFERZT I EELE T,
FEERELTE Max 150 CE TRIGAIREGEMEAFEIRE (RL78/F13,.F14, .
F23.F24).BLDC/FOCE—% &%, CAN/CAN FD. LIN. UART. CSI, ’CA > % = ;
TI—R SAVT7YTRTDN—RIT7EV T I 7 DEEM SXOTA hing s s el (Enance)
FHEGIOAVATLERBATVNET,

RL78/F22.F23.F24, F25|3. E— R &IfHMAEE T 5ICH EE € 5T DIBM

I\—R2x7 (Application Accelerator Unit) # &L TLE T,

RL78/F22.F25l%. 2 v FHMIZHR— b9 5= BFER v FikreE= AR L

TWET,

RENESAS Sef:urlty

| zoin [ apin | gopn | _gn | s | ein | son_ | to0pin | 1a4pin |

512KB @ @ O @0 @0 @0 @
384KB @) @) ® ® e @)
256KB o 6 ® 0 @0 60600 ®
192KB @® @® ® ® 06 @®
128KB (2] ® @00 0® OO0 60 Ce0ed @
96KB ® ® 000 OO 0 OO0 @

6B (D) GO0 GO0 00 VOO0 OO0 00 e
w6 OO OO0 G000 (00 000 OO

w6 D@ 000 CE® 0® 000 000

ue @ ® ® ® ® RO

56 OO 00 OO ® 0O ® ©000

BKB The circle contains RAM size

Package SSoP QFN SSoP QFN QFN QFP QFP QFP QFP QFP
(300mil) (4x4) (300mil) (5x5) (7x7) (7x7) (10x10) (12x12) (14x14) (20x20)

s -m - o &« o 889

RL78/D1AY) —X DGR

16w b1~ 03> ~O—RL78/DT1AIFAEC-QI00BEENTH Y BIEHEE % RIR

|| aspin | apin | Bopin | 100pin | 128pin | Lsd
512KB @) - 7o ) -
384KB TRIAWVWE TR — M T4 1UA 1KY, 24KB~512KB Flash X E!), 2KB~24KB RAM. H K U48E
256KB > ~128E (LQFP/<‘77_9)%jJ/\_L\ %@%EE%’()T“/T@EPb\BTjU#_
128KB ® TAVN\DREFEREFIREELE T,
96KB ® 6 EEFRELTE LDV A3 ATV EYY - E—&-O2 bO—F/F540/\ CAN,
B @ @ 00 O LINCUART,CSKIPCA >R 7T —RA Y —ARTDN—FUIT7EY T I T7DEEBRE &
e OO0 00 O FUOLSEHEEIIVATLEBATVEY,
32kB (2@ )
24KB @ The circle contains RAM size
Package QFP QFP QFP QFP QFP
(7x7) (10x10) (12x12) (14x14) (14x20)



=Ty T IV r—3y

B TEETELEITDE—2HH B TEEELEATDRTAHIH

F—=PFE—FT4T A4/ B RLLEER

Acce-

Operating > oot . Fusa ° 4 N
| CPU Freq (max) | | %2 Communication || Analog || HMI || Security support |Temp. Range(C)| Common functions
el ol _ ) sllg % £ § o § 3 |l 8 § @ § | 5V operation |
SHSEIEIZIZNE 2 EENE sllellsll2] ellell 2l 2| S s E | ] Data flash |
~ ~ N w o -5} o o||< = o~ =
ZIZIBIEI=P||S wila|Z]|E HIEIEBIIEE HIREISIBRIEE
e S||S|| & = SI=ZIENT ST | On-chip Oscillator |
POR
RL78/F22 —o—@ @ @ @ @ o000 0 0 0 0 | |
LVD
RL78/F23 —o—@ @ o—© 00006 0 —0 00 : = :
imer
RL78/F24 —0—0—0 00 o—© o—©@ *—0—0—000—0090° | WO |
RL78/F25 | mc |
RL78/F12 K @ @ *—© | CSI/UART |
RL78/F13 [l ® ® ® ® oo | | SPI |
RL76/F14 [ SEEEE SR oo oo oo || 12c |
WEE —e—o—o e oo || LN |
DMAC/DTC
RL78/D1A K @ @ @ @ o*—©@ | |
| Standby/Wakeup |
| Safety functions |
| 0CcD |
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Or=H0|
[=]3

RL78/F12 {EEEEREE A roO01> FO—7 (Simplest model)

RL78/F12< A /&, 20-64>/. 8-64KBD TS/ a X BV HSA VT v T L ERBNNIVOBEEERZRIBLTVE Y, BE 12 71—A &L
TLINEY 21— )UHMEFHAENTWVE T, 7T v a2 A TYDCRCGEE, RIE7 7 AEH RAMA— R (A/DIV/I\—2F7 A SFRA— Rz & R
2AERBIDHDTETEIEHMEERNR L. EEEDE VAT LEBRTED O BEHARITEBAAEERRICHERRIRETT,

£ 058

+ CPU:RL78377. &z K32MHz Memory RL78 CPU Core
. &= . ~ rogram Flas 32 MHz 41 DMIPS
EQ;E -1 8\/ 55V 3 ) ; Puglu 6lr||(Bh CISC Harvard Architecture
o IN\wir—2132~48 > HWQFN, 48~64">/LFQFP, 20~30E>/LSSOP SRAM 3-stage Pipeline
N )( = I) SRAMEEij(“-KB\ 70D'7\\5L\75“/ :/JEETij(64KB [l)J:t;UFTa:(s: Four Register Banks
c ZARIN6EYIRAT (ch) X8, T+vF RvI 21 (ch) X1, up to 48 16-bit Barrel Shifter
AVZ=INIVEZARI X 1ch. DTA 07 v 724 X 1ch System
- PWM:PWMHF1x 4 o Sy )
R . . o RAM ADC
- 7HOg#eE 108y FA/DO > /N\—% (ch) X8 [——— Parity Check 10-bit, 12ch
© AVFUTEYL— 2R (MHZ) 132M, 24M, T6M. 12M. 8M. 4M. 1M, e Sot g bVt
&‘;ﬁ = E‘\ 15kHz Internal, External Clock
'f L;%HITZ%E ; R _ bon LVD Monitoring Communication
° %@1‘@RTC\/\'7_7J_/U’&“/ F\{&%Eﬁﬂj . Memory 1xIC
MUL/DIV/MAC CRC Muli Master
Debug. 6xCSI
Single-Wire Timers 7-, 8-bit
770 U b-_:/a 7 Power Management ZXT;me-el;iégirn ot 7?,X1g-sh‘n
o . -~ RTC, Dmﬂnabled '"?‘z’%?x',TfE"h” 73);3U/;Rt;t
A—IYRRTAAH—F—TA4HF v &E—T T4 SNOOZE woT 2x UART
Serial, ADC Enabled Window WDT, Tch 7-, 8-, 9-, 16-bit
STOP RTC TxLIN
SRAM On Calendar Hardware LIN
d1—R7—2A:Window Lift Control
RL78/F12
PWM Timer Motcohr_cl?ﬁitver Eﬂ) Window Motor
LIN

Transceiver

Pinch Detection

12V from Battery
System Base
Chip HS Driver

Window Position

Capture Timer Sensor (Hall)
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RL78/F13{EHEEREHATr/03>O—5 (Standard model (LIN, CAN&LIN))

RL78/F13< A O>/1&78KORB KU RBCO KIS T, 20-80>/,16-128KBT7 T v a X EUDZA V7 v T HBE ERFNLANIVOBEEERE
FIR BEHA VR TI—RAELTREIECANE Y 21—/ LINEY2—)LZ#EBEH L. RL78/F120D1EER S DB EREEEIC RAM ECCHERE. PLLO Y /4%
B R— PEAREBE R AZ v o4 —/N\—T7 00— R WDTEBNEFH RS Z S8, KU EREDEV AT LAZBERTEDH BEHARIE

LEBAEEMRICLERRETT.
avyE

80-pin product

- CPU:RL7807. & A32MHz Pr:’g':':‘;:sh DD 2 TS,
 BHE:27V~5.5V o 1268 24MJ:@=\/-331=021.075::5.SV,
- I\wr—:32~48E"> HVQFN, 48~80E > LFQFP, 20~30E> LSSOP m KD L ST
N )( = I) . SRAMEEEj(8KB\ 7O|:|75L\75 Y :/lﬁaij(1 28KB ?,?ffmfg Ta= 4[] to 15_[]°i)(targ.et)'
- PWM:PWMHiH7 X 16, SHEPWMI Fiae O e Pl

° 7* ] 7*%%%% 1 0 t:\“/ |\A/D:| pZi \\_9 (Ch) X 8 ) Four Register Banks

© FVFVTFTL—2EEE (MHz) :64M. 48M. 32M. 24M, 16 M, 12M. 8M. 4M. TM,

fE®RA > L —%15kHz

DTC
(Data Transfer Controller)
Max. 37 sources

External INT 14ch
Key Return 8ch

MUL/MAC/DIV instructions

. C ==
« ZTOMPLLLRTC./N\T—F >4y b BEEBERE ; : Safety Analog
Int. high-speed oscillator ADC
(CPU: 32MHz, IP: 64MHz)
RAM ECC 10-bit, 20ch
Int. low-speed oscillator
(15kHz) ADC
Self-diagnostic Communication
° ~ ~ Ext. oscillator
l7 I)b——ya / (1 to 20MHz, 32.768kHz) Clock 1x1C
Monitoring Multi-Master
POR, LVD
ME;‘EW 4xCsl
o, LS g — — ~ ~ — y ;
A—IYRRTA A=A =TAF Vv IE—=T 74 T—Z 1 e e e 5P)
Hot plugin with live debug
Timers 2 x UART
Cie Timer Ay unit 4xSimplifed G
HALT 16:bit, 12¢h
RTC, DA Enabled Motor Control Timer 1xCAN
SNOOZE 2 units (16Rx / 4TxBuffer)
Seral, ADC Enabled Timer (Timer RJ) 1xLIN
STOP 16-bit, Tch Hardware LIN
SRAM On

1—RX%—X :Exterior Mirror Control

RL78/F13

Blind Zone
Sensor

LIN
Transceiver

PWM Timer

12V from Battery Ppr——
R

Chip I

WDT Service

i Battery Voltage Monitor

PWM Timer

SPI

AD Sensing

PWM LED or HS
Current

AD Sensing Driver

PWM Timer PWM LED or HS
Current "
AD Sensing Driver Turn Light

PWM
Current
Sensing

PWM Timer

A/D

Mirror Heater

WDT
Window WDT, 1ch

RTC
Calendar

@ Blind Zone Indicator
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RL78/F14: {EHEEREHA~Tr7O0 > O—5 (Standard model (CAN&LIN))

O3 ==

RL78/F14< A O/I& RL78/F1x/) —RAD iR E L THIBTIF 5N, 30-100E>/,48-256KBD TS5y /a X B ESA VT v T L ERR/ NN
IWOBEBEEREERLCVWET, BH A V27T —AADCANEY1—/VELINEY 21—V ERNB L TEY. RL78/F14DHERER £ 1RE. 24 <RD. O
INL—2 D/ADYIN—2EFRBLIEBLDCE—Z2HHE Y R— ML TWE I EEEDE VAT LEBRTES O BEHARIIEBEAAEERR

ICHEMARIRET I,
ZavIE
@ 100-pin product
- CPUIRL78I7. BA32MHz i SIMHGNDD =27 55V,
. = . ~ Ta =-40to 105°C
Bt 2'7\/\ 55V Up;:isthB 28MHz@VDD = 2.7 to 5.5V,
o I\ —:32~48E > HVQFN. 48~100E>/LFQFP, 30E2>/LSSOP up to 20KB umr}a:v-;gmngcs o
. o - z@VDD = 2.7 to 5.5V,
« AE:SRAMEA20KB. 7O 5 75 v 8 AK256KB [L)I?)I?UF;(SQ Ta = -40 to 150°C (target)
- PWM:PWM II.|__lJ jj X 20\ 3*@ PWM tbl ﬂ*}%ﬁg CISC:E:;ZLdPAigzmzcture
. 7#‘E|'7$§%ﬁ'é 10[:““/ ~A/DOV) \\_9 <Ch) ><31, St:\"/ ~D/AY) \_9 (Ch) X1 i) Four Register Banks
- N~ . ELC
o AVFVTAYL—ZEREE (MHz) 164M, 48M. 32M., 24M, 16M, 12M., 8M. 4M. TM. (Event Link Controller) -
. R Link src. Max. 26 MUL/MAC/DIV instructions
5% > L—515kHz L. or
N %@ﬁg . PLL\ RTC\ / \Dlj _7_1—\/ U ‘t’ Y f\\ 1&%&*&& (Data TranEfZ?Cunlrnller) safEty A“alug
Max. 44 sources RAM ECC ADC
Extemnal INT 16ch 106t 31ch
Key Return 8ch ADC DAC
Int. high-speed oscillator Self-diagnostic B-bit, 1ch
J > (CPU: 32MHz, IP: 64MHz) nparator
77 U 7_ /3 y i - Mn[;‘i(:glr(ing (\:/?mp:\u?:ﬂ)\si‘n
. low-speed oscillator
(15kHz) Memory
O—IY RRTF A A—F—Ta A v 38— T 71 E— R i Commuricaton
il 1x1C
POR, LVD Timers Multi-Master
On Chip Debug e b i 1)

Hot plugin with live debug

Motor Control Timer

2 units 2 x UART

Power Management
Timer (Timer RJ)

HALT 16-bit, 1ch 4 x SImplified 'C
RTC, DMA Enabled

WDT X
SNOOZE
Serial, ADC Enabled Window WDT, 1ch (16Rx / 4TxBuffer)
RTC 2xLIN
STOP Calendar Hardware LIN

SRAM On

I1—R—AX:NOx Sensor System

RL78/F14

Thermistor

SP| PECISEEN ASIC 2ch

! Comm. w/ master ECU INTO PR | GAS in

| mostly via CAN, but depends P130/RESOUT (v Element
| on OEM architecture Transceiver i analysis) (ceramic) eI
e 1 Sigma-delta -

A/D input

12V from Battery E—
ystem Base

Chip

WDT Service

i Battery Voltage Monitor




=45 =
RL78/F15:CAN/LIN/IEBus* XEVSA 7y 7 &g LT-EH B0 a—5 i

A

BHATOVRL7S/FISIEEMERED DAV S ARNDEEEEZXRIRI SRL78AT7ZBH L. &EF > Fv T4 L —2ICKY32MHZENFZ R
HWCEXRT. T2 O—VEADZAIRD.D/ADYIN—R2EXU VI —2ICK) . SHGEE— 2O RIBE T I RL78/F14EDEV B v
ThOIT7EBAHIET DT BB IHERAIRE T Y, £/224MHZz C125°CORRENMEN FIRET.RAMDECC. AR Y I RAVZEZZ A/DO I\ —
2T A PEREIR EEEH L EER 2L T R—FLET.48E VD 51442128 KBHS512 KBD T 5w /2 X E U LIN  2F + %) LDCAN. IEBus 31>
FO—SGEDEHBEHEDIBLVERT A7y 7k AR MEFIIHRERENSDCE fEBLDCE—2HIHHL HVAC, FREAIR EDZED
BAFIER7 7)) r—3avIc&RETY,

-+ CPU:RL7807. & A32MHz

J0vsE

144-pin product

LR e M RL78 CPU C
BE2.7V~55V ng::tzsh AIMHIGNDD =27 1o 5.5V,
o J\wir—3:48> HVQFN, 48~144KE> LFQFP up to 512KB ZAMJBC;V-SUDT;[;S:Cs o
« XEV:SRAMBA 32KB, 7H4 S L7518 A 512KB S Tom-i00 125°C
PP 28, SRR R et o o

- 7FOv#eE 108y FA/DO>/N\—% (ch) X31,8Ew rD/AT>/N\—% (ch) X1
« AUFVTF L —REEE (MHz) :64M, 48M, 32M, 24M, 16M, 12M, 8M, 4M, TMIE System
WA L —215kHz

Four Register Banks

ELC MUL/MAC/DIV instructions
(Event Link Controller)

. 7 — ~ == DTC
+ ZTOMPLL RTC, /N\T—F 24w b, (BEEERT (B Transe Contalien) Safety Analog
Max. 52 sources ADC
iAM ECC 10-bit, 33ch
External INT 22ch
Key Return 8ch ADC DAC
) " Self-diagnostic 8-bit, 1ch
y S ~ Jc"éu"‘%?ﬁ?fe‘fp“&'#ﬁﬁ’}
5?7 |) b‘ — - iz IF: Z Clock Comparator 1ch
l 7 /a / N Monitoring (With multiplexer)
Int. low-speed oscillator
(15kHz) Memory
e — -~ = — py CRC inatt
O—IYRRTAA—F—TaH v P& E—T 74 E—2HfH Bt oscltor Communication
(1to 20MHz, 32.768kHz) 1x1C
Timers Multi-Master
(X3, X4, X6, X8) Timer Array Unit 6xCSI
POR, LVD 16-bit 8ch, 3 units (SPI)
On Chip Debug Motar Contra fimer 3% UART
Hot plugin with live debug .
Timer (Timer RJ) L
16-bit, 1ch 4 x Simplified IC
Power Management
WDT |EBus
HALT Window WOT, 1ch Controller
RTC, DMA Enabled
RTC
SNOOZE Calendar (32Rx / 2 x 4TxBuffer)
Serial, ADC Enabled
3xLIN
STOP Hardware LIN
SRAM On

I1—R7—AHVAC System

RL78/F15 Flap Control
Blind Zone — ‘m

Sensor LRXD LIN
LTXD Transceiver |

| Flaps

Flap Control

! Comm. w/ master ECU

mostly via CAN/, but b
Transceiver

Transceiver

System B Motor Timer Gate Pre-
vz e | — | 6ch Driver IC for LB

Chip 3 phase
Motor

HS Driver

Inverter
Drivers

Voltage Heating




AW
RU78

RL78/F22:tF a7 B LUKt R I LIz EHEBR<r 03> Fa—3> (LIN) o

BIEEHEHT/0O00 b O—JRL78/F22E. B WMEBEEREL THRERAT— bV F1 I -2V . O—I Y FRTAECUZRIRT S
DITEFEM T, RL78/FIXDEFHHEERE LT RL78/F2ALFRDOEHBEMHZ H/IN—FBHTENTEE T, CPUMERED A L. &BIERE HRURIL
TN EDMEE Y MK RL78/FR2AF T EEEHARICRETY,

RL78/F2xEfI&1SO 26262 |CEHL L TERETENTH Y ASIL BOMEER 2 R— M ERIRHELE T, TSI tF 2 T ICB W TLEVITA-Lightx H
KR—FLAESEE B EY 21— UIE &AR256EY FDF—FEAMBTE w277 — MR A T R—FLE T, £/ BLDC(FOO) E—ZHIHP LT
DC/DCHITEI R T LDEEMREE E5ICA LT85 T=&HIT RL78/FxE M. = ARG ED T E T HIBERNEE Y R — M 2IMBDT7 77—
2avT7 IS L —RIPEBHLTOE T, TSICRL78/FRAL BEBEREN 2V F Y VF 212w M (CTSU2SLa) #HEHLTWEY,

RL78/F2xi& RL78/FIx&E/N\— RO 77 VI r Iz 7 ICEVWTEWVEEREE RS VT oz 7 OBFIBHARETT,

o J0vIE
- RL7837, &A40MHz, 128KB 751, 12KB RAM

- 128w RA/DOVIN—H System Interfaces
« B2 DCHKIUBLDC Dt Trarafer Conraler RL78 CPU Core LINUART ol
— SRS N USIERTAE Internal Oscillator 8OMHz . V%: 1+31\é;ﬂc5(2‘:a;e ) Teh
i = 8 Serial Array Unit
L FFVT—TaToESL—E b Ao St
Ext. Main Oscillator 20MHz. . i UART: up to 2ch,
. ~ \— °__ MUL/MAC/DIV instructions Simplified I°C: up to 4ch,
DC/DC:I < 9 -’j—/—'j—\ l\ Ext. Sub Oscillator 32.7kHz Simplified I?S: 1ch
- BIEEEEH PLL 80MHz Memory l\(ASuIt_i-m;lﬁE Z(':
erial
° é— § _gk § 7:7\ /( /g Jr—A Clock Monitor Code Flash RAM Data Flash 1ch
128KB 12KB 8KB
2 Ext. Interrupt
LIN, UART, SPI, 'C, SENT e — P
e eneric Timers . P
SR FOC Assist Function*?
% ﬁg& v 9: t /-Uh (MaX 1 2Ch) Power On Reset (POR) Timer Array Unit Enhanced Timer RD SIN, COS,
1 6 X PWM II:EI jj Low Vﬂlﬁ%?etemnr 16-bit, 12ch [':"6'!‘;[22;5‘] CIalke/Pslle'[)v;?rs;ivmauun,
Timer RJ PWM/ Motor control/ 32-bit Multiplier
. *&Abr‘—vé t 4—_ a1 U T’f GD-U— /—J—\ |\ On Chip Debug 16-bit, 1ch Input capture/ e
(Hot plug-in, Live debug) Real Time Clock Output compare
ISO/SAE21434 full compliant e Dithering Function Analog
Evita-Light Y R— b F 21U T4 EV2— )b o L L - ,
T Y ( 'th1dz'l‘1]'It /tD(?S&H}
1SO 26262 ASIL B i s i — O i
— B ° S ~ — Evita-Light
« V=L HW SWICH LT DEZEZ Y R— b 3LEETIVAT A ASILB) (AES-256)

*1. Only Grade-3 product. For Grade-4 product, Vop = 2.7 Vto 5.5 V.
*2. FOC: Field Oriented Control (BLDC motor vector control method)

77Vr—ay

AR—b77FaT—R VHECU. O—I 2 KRTHE

A—RT—RAVTITSA MR YF

RL78/F22

Touch Input & (O Touch Electrode
[mmm Touch Input & (O Touch Electrode
| either by LIN Transceiver !
L

Number of touch electrode
and switch layout depend
on system requirement

12V from Battery

|
|
|
|
|
|
Systgr:_ Base Touch Input & O Touch Electrode
Ip

% WDT Service

q AID
i Battery Voltage Monitor
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RL78/F23:tF a7 B LUKt R I LIzEHEBA<ro0a> Fa—> (LIN)

BIEEHEHT/0O00 b O—JRL78/F23IE. BUWMEBEEREL THRERAT— MV F1I—2&E VY . O—I Y FRTAECUZRIRT S
DITEFEM TG, RL78/FIXDEFHHEERE LT RL78/F23ILFRDOEHBEMHEZ H/IN—FBHTENTEE T, CPUMEED A L. &BIERE HRURL
TN EDMRE Y MK RL78/F3IE T E S EHARICRETY,

RL78/F2xBLIISO 26262 |THEH LU TEREFTEINTH Y. ASIL BOMEELZ 2T R— MERHELE T, TSI EF 1) T ITH WV TIKEVITA-Lightx
KR—FLAESEE B EY 21— UIE &AR256EY FDF—FEAMBTE w277 — MR A T R—FLE T, £/ BLDC(FOO) E—ZHIHP LT
DC/DCHITHIS AT LOEEMEEE TSI EEEBcdHIT RL78/FxIE. ZABM G LD T T EHBEENEA Y R— g 2MEDT7 T r—3
VTS L —2IPEEBEHLTVET,

RL78/F2xi& RL78/FIx&E/N\— RO 77 VI r Iz 7 ICEVWTEWVEEREE RS VT oz 7 OBFIBHARETT,

3 058

-+ RL78177, % K40MHz, 128KB 735w </1, 12KB RAM

R . System Interfaces
N 1 2 t b4 |\ A/D:' > IN— 9 Data Transfer Controller RL78 CPU Core
P . Lo (0TC) @40MH
« B2 :DCHELUBLDC Voo < 27V 10 55 LIN/UART Module
— =Y~ VS EIE RE Ta = 40 ~ up to +150°C Seria|U/§rs;laTy Unit
. 77 U /7__:/3 \/77 t5 I/ _ g 9= W '\ Clock Monitor MUL/MAC/DIV instructions Simplified 10
N ° PLL 80MH Multi-master I’C
- DC/DCOVIN—=RYR—k = Memory =
e N N Internal Oscillator 15kHz Code Flash RAM Data Flash Jr—
* = B R—F (Ta =150 C) Internal Oscillator 80MHz 128KB 12KB BKB FOC Assist Function®
: Eﬂiﬁ\;\ﬁ E EE" jj Eemal Oscilator 20Kz Generic Timers CIarkelP?rll!\‘T'rEr?s?érmalmn,
< FEIFEHEAEZTI—R . Sub Dsclator 32.7kHe Enhanced Timer RD Real Time Clock 25t Milpier
2 Ext. Interrupt Timer Array Unit (RTC)
LIN, UART, SPI, I'C, SENT o pnaog
Timer RJ Dithering Function
1 6 X PWM Hj jj Power On Reset (POR)
M %ﬁ%ﬁi\ t 4: 1 U 7__4 D "j' /—J_\D — |\ Low Voltage Detector Safety + Security lD;niziéZi:eﬁ[JS[;jH}
. . (VD) 15026262 1SO/SAE21434 up to 25¢h
ISO/SAE21434 partial compliant On Chip Debug s, Euita-Light
. . . o . (Hot plug-in, Live debug) (AES-256)
EVlta—ng ht-'j—/j—\_ l\ t :Fl U T/( :E 71_) I‘/ * FOC: Field Oriented Control (BLDC motor vector control method)
ISO 26262 ASIL B
© Y= IL HWOSWICH LR D EEZ Y R— N2 REETIVAT L
577 NN
77Vr—vay
AR—=b70F1T =2 AV HECU.A—TI 2 FR 7 il
. 9] O (o]
A—RT—R RERERVT
RL78/F23 Fan or Pump

[ Motor
Thermistor Motor Timer

12V from Battery




AW
RU78

Opk{0)
RL78/F24:tF 1) T4 HLURBERLICH G LIER A< 12032 FO—35 (CAN/CAN FD&LIN) L

[=]e2fF:

BIEEHEHT//00 FO—JRL78/F4lE. B WMEBEEREL THRERAT— bV F1 I -2V . O—I Y FRTAECUZRIRT S
DITEFEM T, RL78/FIXDEFHAEERE LT RL78/F2AULNFRDOEHBEMH A H/IN—FBHTENTEE T, CPUMERED A L. &BIERE BRURL
TNTEDMEE Y MK RL78/F4IF S EHARICRE T,

RL78/F2xBLIISO 26262 |THEH LU TEREFTEINTH Y. ASIL BOMEELZ 2T R— MERHELE T, TSI EF 1) T ITH WV TIKEVITA-Lightx
KR—FLAESEE B EY 21— UIE &AR256EY FDF—FEAMBTE w277 — MR A T R—FLE T, £/ BLDC(FOO) E—ZHIHP LT
DC/DCHITHIS AT LOEEMEEE TSI EEEBcdHIT RL78/FxIE. ZABM G LD T T EHBEENEA Y R— g 2MEDT7 T r—3
VTS L —2IPEEBEHLTVET,

FLWEEZ—FT0FvD LY RICHIST BT RL78/F241ECAN FDA A2 71— A= 8#H L T E 9, RL78/F2xId. RL78/FIx&/ \— KT 77,
VI II7ICBVWTEWVWEREEZRE. VI NI 7 OBRBHAIRE T,

+ RL78377, & K40MHz, 256KB 7> </1, 24KB RAM

J0vIE

System Interfaces
L 2 E v I\ A/D:l 2 IN— 9 ’ 8 t v I\ D/A:l 2 IN— 9 Data Transfer Controller RL78 CPU Core CAN, FD
~ o @40MHz
* Achxe3a>/\L—% Event Link Controller VDD = 2.7V to 5.5V LINUART Module
. N - (ELC) Ta = -40 ~ up to +150°C Serial Array Unit
« %5 :DCHKUBLDC ook o csl
—tr A St ock Monitor MUL/MAC/DIV instructions Simo e
- =T~V BE PLL 8OMHz
Multi-master I’C
. 77'}'7’—:/3 \/77‘&5 [/—QJ_:\‘/ I\ Internal Oscillator 15kHz Memory
N ° il Code Flash RAM Data Flash
. DC/DC:' > \_a .U./j_\_ |\ Internal Oscillator 80MHz J56KB 20KB prif Accelerator
=g o o External Oscillator 20MHz FOC Assls’l‘s(gggc\ion*
™= 7J:|]1-+j— /—J—\ - |\ (Ta =150 C) Ext. Sub Oscillator 32.7kHz Generic Timers Clarke/Park Transformation,
~ ontrol,
° E'f&;ﬁ% E‘é‘.jj Ext. Interrupt Enhanced Timer RD Real Time Clock 32-bit Multiplier
. éi—gij&—\{\/g Jr—2RX Key Return Timer Array Unit (RTC) Anal
) I " nalog
2 Power On Reset (POR) Timer RJ Dithering Function -
CAN FD, LIN, UART, SPI, I'C, SENT 12-bit ADC
Low Voltage Detector (Dedicated S&H)
20X PWMH A (LVD) Safety + Security up to31ch
. ISO/SAE21434 8-bit DAC
. A — °__ On Chip Debug 15026262 AT
Wae e X1 )7 DY R—K (Hot plug-in, Live debug) (ASILB) fx‘éasé'gg)‘ Comparatar

ISO/SAE21434 partial compliant

* FOC: Field Oriented Control (BLDC motor vector control method)

Bvita-Lighty R—bEFa2UF70EI21—)L
ISO 26262 ASIL B
« V=L HW SWITH LERFTDE#EZ T R— b9 2EEE T IVAT L

T77Vr—ay

AR—r77F21LT—R AHECU. O—I RRT 1 HIE

A—RT—RNYFZMF

RL78/F24

| Comm. wi master ECU | Bus
| mostly via CAN/CAN-FD, but
| depends on OEM architecture |
[

e e | CAN-FD PWM Timer
)

AlD 5
Current Sense

12V from Battery Capture Timer

Reference
voltage

—AAM,
Wiy

WDT Service |I
Battery Voltage Monitor i

3 AN




RL78/F25: €+ 21U T4 B&UHRER 2 ICHIGLE-BERER 7 FIREEEROERAB Y 100> bO—3 (CAN/CAN FDELIN)

BEEHEHT /002 MO—SRL78/F5IE BUWMEEEELELTERERAY -7V F1T -2 O—I YV FRTAECUZRIRT S
DICEFER T, RL78/FIxDEFHGER E LT RL78/F25IIFRDTISBEHZ /N —THIENTEX T, CPUMREDM L. =R MRe. X UEIL
ENTBIBHEE Y MK RL78/F25IEEEEEHARICHRE T,

RL78/F2xB R IZISO 26262 (ML TERETENTE Y ASIL BOMRER 2T R— F2RHLE T, TSI EF 21U TAICEWTIFEVITA-Lightz &
R—hFLAESBEBEY21—IUIE  &AR256E Y FOF—RZNIBCE LF27 7 — b EEREIZ T R —LE T, 72 BLDC (FOO) E—A2FIHB LT
DC/DCHIEEY AT LOREMREZ E5ICA L E ¥ ST I RL78/F2x B, =AM EDTE S EIRBNEE Y R—95IRBD7 77—
2aAVT 7RI L —RIPEEH L TOE Y, E5ICRL78/F25(3 RL7SEHEME L THIH THBEREN 2y F 7 12y (CTSU2SLa) ZHE#EL
TWEY,

FILWE/EF —F 77 F v DL RITHIGT 27281 RL78/F251&CAN FDA > 2 71— R % 2chi&# L TUWVE 9, RL78/F2xI& RL78/FIx&/\— R T
P VITROITICEVWTEVWEREERS. VT U7 OBNBENEETY,

£ 058

+ RL78177, % K40MHz, 512KB 75w </1, 40KB RAM

System Interfaces
N 1 2 t Y |\ A/D:' \// \— 9 ’ 8 t Y |\ D/A:' y/ \—9 Data Transfer Controller RL78 CPU Core CAN Interface
N . (oTC) @40MHz (RS-CANFD lite) 2ch
¢ 4Ch>(d.m:| DA [/ _9 Event Link Controller VDD =27V to 5.5V LIN/UART module
. T ELC) Ta = -40 ~ +105°C (Grade-3) (RLIN3) 3ch
. — 1780 _ o
A= Q%Jﬁﬂ DCJ’D&UBLDC Internal Oscillator 80MHz Ta =40~ +125°C (Grade-4) Serial Array Unit
_ . p L — CSI/SPI: up to dch,
- —*E/\7 |\) l/léﬁlj fﬂ]a_{ HE Internal Oscillator 15kHz MUL/MAC/DIV instructions UART: Ul[‘JPIDUZCfI,
~ -~ — — ) Simplified I°C: up to 4ch,
s TTVr—=2av T oI L—22 2y Ext. Main Osclltor 201z i Simplified IS: 1ch
. - lemory -
. N S °o Ext. Sub Oscillator 32.7kHz Multi-master I°C
DC/DCOV/IN\—AEHR—k Lo Code Flash RAM Data Flash (Serial /F IICA) Tch
H 4 512KB 40KB 16KB
- BEHES :
- - Clock Monitor
° —5 35 _Lk 35 7;—\ ’f \/9 Jr—X Ext. Interrupt i S FOC Assist Function®
Timer Array Unit Enhanced Timer RD SIN, COS,
CAN/CAN FD X 2Ch, LINX 3Ch, UART, SPl, |2C, SENT Key Return 16-bit, 16ch q‘emtf’r RZD? Clarke/Park Transformation,
] < Power On Reset (POR) ) bt 20 PI Control,
HBABLYF Y Max.31ch) oo o B | o | e
ow Voltage Detector ’
20X PWM Hj jj (LVD) Real Time Clock Output compare Analog
— On Chip Debug (RTC) Dithering Function -
. A L AN I °__ -in Li 12-bit ADC
HaeZze ¥ U7 DY R—k (Hot plug-in, Live debug) (with dedicated S&H)
i Safety + Security up to 29ch
ISO/SAE21434 full compliant Human Machine Interface S i
Evita-Light K— bk £F 274 EDa1—)L Capacitive Sensing Unit ey Bita-Light o
(CTSU2SLa) up to 31ch (AES-256) Comparator
|SO 26262 AS“— B * FOC: Field Oriented Control (BLDC motor vector control method)
© V=L HW SWITH LT DEREZ T R— F S BLEE TIVAT L
- o —_ ~
77V r—ay
AR—b7IF1T—2 EVHYECU.O—I YRR T 1 HlfH
— —Z2 AT H
A—RT—=R.RATTIVIRALYF
RL78/F25
Touch Input O Touch Electrode
T T T T T T T T T T LIN Touch Input & O Touch Electrode
| Comm. w/ master ECU either ! . |
Transceiver
| by LIN or CAN/CANFD ! |
I depending on OEM | CANFD 1 Number oftouch electrode
| architecture Bus CANFD [ sv«tn ch ‘ayou ept?n
| Transceiver | on system requiremen
______________ |
12V from Battery . I
System Base Touch Input (O Touch Electrode

Chip

WDT Service

i Battery Voltage Monitor
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RU78

&
RL78/D1A:EFMITO—I VR A VRYVIVAVMNMISAZBRA70aY -5 ;Ei

RL78/D1AX A A/1E100 Hz - 6 kHzD b— 2 FREL R 1 — L LNV ZRERBE CEER ) 2 — LD Z R DY UV F YL —42.8E Y b
FEE (12 MIINEREIC KD REOE Y MEE) D/ VAR PWME D) BREDAIREBRRAATFT ¥ RIVDRATYEY 7 E—2-abA—5/F51
INERR216E7 A2 DOLCDOY bA—F /RS /1\ZWE, 128V AR TIFLCD/NAA 22T —ACAN  2F v )L 7ZHBE L. & A512KB/24KBF
TT7Zv7aXE) /RAMBEMIEINTEN. O—I VR A VAYVIVAY M) ZAZICRBHEIAIAVTY,

@ 7]:"/7

100-pin / 256KB Flash product

- CPU:RL78 core, Max. 32MHz Pr::;“m“lgsh LTS CFL) Core
- Voltage: 2.7V to 5.5V 256KB MM @ 40~ 485
- Package: 48 to 128-pin LFQFP g e
+ Memory: SRAM Max. 24KB, Program Flash Max. 512KB Datg{éash
- Timer: 16-bit Timer (ch) X 24, Watchdog Timer (ch) X 1, Interval Timerx 1 ch, On-Chip debug
Wakeup Timer X 1ch System Analog
+ PWM: PWM Output X 21 o 4xSM+2PD 9x10-bit ADC
+ Analog function: 10-bit A/D Converter (ch) X9 PLL R
+ On-chip Oscillator Freq. (MHz) : 32M, 24M, 16M, 12M, 8M, 4M DU + MAC Interfaces
Low-speed Oscillator 15kHz R Sound Generator 2xCAN
+ Others: PLL, RTC, Power-On Reset, Low Voltage Detection oL axcsl
Internal HS 0SC
o5t Timers 2 x LIN UART
24 x 16-bit Timer 1x1°C
POC/LVD
A—IVRAVRYIVAY NI TREZ RC

Clock Monitor

Interval Timer

1 —Rr—2A :Meter for Motorcycles

RL78/D1A ‘@
S Capture
ensor i Sy A
motor control Motor Driver m

IC
CAN Bus CAN CRXD
Transceiver CTXD ‘m Mirror Fold

AD

Mirror Position Control

Sensing

LCD control IRSISE]

12V from Battery SEG

System Base
Chip
LCD control
COM

WDT Service

i Battery Voltage Monitor
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TR AVN—2/4aVE T

E—RAVIN—ZI/AVHEDEE

RL78/G24/G14/G1F/G1G/GIMIEIL 2B ABCPUT77"RL78-S3/S1" & & L fe. E— 2 - A N\ =2 FI#HEIF <A 2> T, 1 >~/ \— 2B FEIEH
PWM%AZA R EEDIEEE RN L THYGRBT7 T r—3 > ET—R AV N\=2EH AT 7 TV — 3 Bl TWE T, EE/REDHF CER
DZWSVERICHIGL 126w FA/DOV IN—2R3ch@ERY > IV & AR—IVREIR. 7T ST IV 5 A2 7> 7 (PGA) . IV I\L—RIEEDT
FOU L TRRUL TETE R E—2HEARERIE R T LR ARELE T,

e PR T EOEHERES
Misbi=Ears BEL T A BtENfTF Ok BERERE
20MHZ~48MHz SEEPWMEL ADC GchEIESS/HEIES) SVEBRITS
201008 AR HNEEEE UL 125 CRIEREES
O ERBOBN TR I S PWMEE ) PGA
DAC

R AV N—Z2HEIHELERBLEYY —X

BRI T— 25
Timer KB3 Timer RD/Timer RD2 1/0 Port
SIBARRBPWM S

SMPSEIE&
PFC, LLCO /=%,
BEEIVN—2. 754
Ny IAVN—4, EE

Timer RD2
) e
PWM;‘rE'JﬁI]

HABE/ER

CPU/ DSP

TR lERR

LED#{EE12%
. AE. L

Timer RG/ Timer RG2

fIEBHRES

Timer RD2
JN— R S EEE

HOER

X BSOS RRIC KV REYET,

E—ReAVIN—RI4 ARG
(oo |[B][ e |

| | SMPS Timer | |

o e ~N
Motor Control Timer |

Common functions

5V operation

put
put

Timer Array Unit

RL78-S3
RL78-S1
FAA
48MHz
32MHz
24MHz
20MHz

Encoder Timer
Initial Position
Detection Timer
Forced stop of
Interleaved PFC
Forced stop of
PWM outj
12-bit ADC
10-bit ADC
10-bit DAC
Comparator
PGA

=
=]
=
=
o

Inverter Timer

|
|
|
| SCI/UART/SPI
|
|
g

3-phase Asymmetrical

Complementary PWM

3-phase Symmetrical

Complementary PWM

Non-complementary
PWM

RL78/G24 &g @ o000 0 0 06 0 06 06 06 0 0 0 °
[2C*
RL78/G14 K4 L 0@ L 00—
DMAC/DTC**?
RL78/G1F L o0 0 0 © 00 )

oo *1: except G1M
*2: except G1G

RL78/G1G 4 @ oo ®
VRN —e ® ® ®
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RU78

RL78/G14:{EHE - mi¥se~ra>
RL78/G14< 4 OI% RL78/G13L EVERBDHIRMEH R B DD LW EMEE B DA SavsE

ZRATVETD,
Safety RL78 CPU Core
i 32 MHz 51.2 DMIPS
RL78/G14 Self-dAiEg%nslic Four-Register Banks
LA S , Z2A4<RD |P>V/\L—% T 16-bit Barrel Shifter
1
';::::::::::::::E ' 16-bit Memory
! 3*@ T4 f_ﬁ”ﬁ] DAC *1 CRC Memory Power Management
"""""""" ! 1/0 Port Program Flash HALT
- Read back up to 512KB RTC, DTC, Enabled
[ #1=re6it | P SoozE
Timers up to 48KB Serial, ADC, Enabled
| | 2 A XRJ 16-bit Timer Array Unit Data Flash STOP
___________________________ 3 = 16-bit, 8ch 8KB SRAM On
RL‘IE} Aﬂjjjﬁ_ga) : j—\/\q_ “/\\7 Timer RD
HIMES LA\ UIRHHERE HIS AV 7L 16-bit, 2ch Communication Analog
RL78/613 it Timer G BxFC ADC
1: over 96KB ROM products 16-bit, 1ch Master 10-bit, 20ch
Timer RJ 2xIC
. 16-bit, Tch Multi-Master Internal Vref.
il‘l%g ¢ %*uﬁgﬁﬁ el Interval Timer 8xCSI/SPI Temp. Sensor
— N — Sy — — ~ 12-bit, 1ch 7-, 8-bit .
© SATIVENETICCPUBERRITICLSERGIER
WDT 4 x UART D/A
17-bit, 1ch 7-, 8-, 9-bit 8-bit, 2ch
a’rVRD (*E*ﬁPWMf_ F) c ?T(é 1x LI:N Comzpahratnr
alendar 1cl c!
© BRI =AEERPWMZ H1ETEe. DCT 5V L AE—RICRE
System
Tk —K DTC Clock Generation ELC
9’(?RG (1H*E n'l'&:E |~) 24ch Internal, External 26 events
~ — A MEL P — - Ml Lk,
° 2$EI P 9 @E‘l‘/ﬁu Lhﬂiﬁféx&%ﬁb Interrupt Controller POR, LVD Debug w/ trace
4 Levels . Single-Wire

F—=Zr5X77abA—5 (DTC)
o CPUENEFTITAEUSATYRBID T —REFEE T O

A1—RT7—X :BLDCE—2HIHc KD/ \1 T F i A%

BLDCE—=RT77VIE ERDACGEEE—Z 77V CREL BTV OBRACRERE). IR L LEEZBRLET. BLENER RV EMED. K
HBEN T UUERSEZREF L. 10U EDOZERIERE P EERREOEEFHEICENERIEE T, DYV U1—3 >3 BLDCE—Z I
LI ZEEMHPWME AICHSL. UE— D> bO—)UigkeE R — h 9 BRL78/G14 MCUZ AL TWE T,

MOSFET x6

Current/Speed
Feedback

ON
oFF S5 H LED Driver

00 m=mm==

MOSFET
Driver

Remote Control

oo
oog
ooo
Control Key

Hall Sensor

Tsv
15V
AUX Power Buck Regulator

CNO085




RL78/G1F: E—A N E L= sE54{L

FIROMY A ZDRL78/G14D S DIEREDN TR FEV B FE 2R E LT FFIc777+ 0O
THREERRE . E—2HIEICER e NE L TLE T,
RL78/G14h 575 % K> = £ 75 BIHEAE
TATSR IV AT T (PGA)
EE7EZJV—L—FMin. 3.0 V/ us (VDD = 4.0VES)
/3L —%2ch (CMPO, CMP1)
SRR AR Typ.70ns (RL78/G140D1/8DBERS)
O—2DEAMIBEH (IPD) ITRIS T 2. mofREE1 > TV bF+ TF v 24 (24
RX) EER O /I —R EDEHE
- BERGHEEEZRPWMHEFESIREERTILAE
(PWMOPA)
D/AT>/\—% (1~2ch)
IrDAE{SHERE
DT IVEA LS —ZFET I\ T 1eE

HEERIOBLI36E/LGA TOIIRIANGTATT
INyr—J%5 (4X 4 mm) (PGA) Ic& B HEEDIEIR
36pin-WFLGAY 25 L Hif

S8R

Voo=2.7V
X1/X2 — ARG (24pin BRLN) ﬂ PGA IRERER

188

IrDA HIMES
EVoo CERENY % -
o Timer pent
(SP1) BRAI—L—F
3.0V/us (Min.)
(Voo AVDIZA)

A—R7—R:O—FLRERIE

CPUDENEREE PGAGND @————
XT1/XT2 1~32MHzZ:2.7~5.5V A/DZRLTCPU
1~16MHz: 24~5.5V
1~8MHz:1.8~5.5V 5 —— ngor
1~AMHz:1.6~5.5V XA2HD hd
S /A X0HBERIEN | /AR -aVISL—8T
RL78/G1F Y EVeo=18V LT HEREE L

ADC,
CMPO (+)

MOSFET x6

v
AC Adapter ' ' i
L

th thJt}

L

12C

|

G

Smart Gate Driver

nFault SVIE0uA

5VismA |

4 Hall Sensor
al

Sign:

_____ 1
Hall |
| Sensor x3 |

ik

us044

48-49

Safety RL78 CPU Core
32 MHz 51.2 DMIPS

RAM
Parity Check MUL/DIV/MAC Instruction
ADC
Self-diagnostic .
Four Register Banks
Clock
Monitoring . ;
16-bit Barrel Shifter
Memory
CRC
1/0 Port Memory Power Management
Read back Program Flash HALT
up to 64KB RTC, DTC Enabled
Timers SRAM SNOOZE
Timer Array Unit 5.5KB Serial, ADC Enabled
16-bit, 4ch Data Flash STOP
Timer RD 4KB SRAM On
16-bit, 2ch
Timer RG Communication Analog
16-bit, 1ch ADC
6 x IC Master N
Timer RJ 10-bit, 17ch
16-bit, 1ch 1x1C Internal Vref.
. Multi-Master
Interval Timer Temp. Sensor
12-bit, 1ch 6 x CSI/SPI
WoT 7-, 8-bit DAC
8-bit, 2ch
17-bit, 1ch 3 x UART
7-, 8-, 9-bit Comparator
RTC
Calendar 1xLIN Input Selectable
1ch Comparator
Timer RX
16-bit, 1ch IrDA PGA
System
DTC Clock Generation ELC
33 sources Imeéﬁfcmimal 22 events
Interrupt Controller POR, LVD Debug w/ trace

4 levels Single-Wire

KN THENLGHBICHTHREDRE
DTk 7ZY L ADC(BLDO) E—427 7Y
T—YaVHRRITEMLTWE S, KRN E
FRO—2D\ FIEME - TRIVFRHIENP
TEDRSOSNZREAI—FLARHRET
Y.RL78/GTFIF. TRIVFZIEDF LY 11—
2avEL T REFIET7IVIV A LZRRL,
BLDCE—ZERETDOHFRZIBNET,




AW
RU78

RL78/G1G: REREE—2FlH< >

RL78/G1GIE U T DIEEAHA. 75 L ADC (BLDC) E— 4 4I#HIcE T,
E—2HH21<

m 3MEEHPWME /7:6ch (48MHZzEN/ERTAE

B PWME S S5&HERTHEEE  Hi-Z, High, Low i JIERE AT RE

B OV TIV- AT 7 ch GEIEIERNE)
m O2/\—%2ch (RIGEFRE0.15 s [max.])

oS0

Z0v7K

3
I

Memory RL78 CPU Core
Program Flash 24 MHz 38.4 DMIPS
8KB / 16KB CISC Harvard Architecture
SRAM 3-stage Pipeline
1.5k8 Four Register Banks
System

16-bit Barrel Shifter

Event Link
~, 0 E B . e E Controlle
m O/ —REHEEE 8-bit DACH L IFHEREHEEE 45V — Safety Analog
nterrupt Controller
4 Levels RAM
: Parity Check 10-bit, 8ch/12ch
Clock Generation
*% ié N Internal, External ADC
B FUNREL LML (IEC/UL 60730) [ Self-diagnostic el Vel
POR. LVD Clock Comparator
Monitoring 2ch
Debug
%@Mﬁﬁ%ﬁg Single-Wire Memory PGA
m EEER: 75 uA/MHz CRC feh
Power Management
m STOP &7 : 240 nA (SRAMIR$) Timers Communication
o, HALT " iy
[ | Wﬁ%?}]}%ﬁ (,EJJE) 1 24MHz 2% (Ta =-40to +85 C) T'qgtlﬁ{ri"xmt 2 x UART
SNOOZE :
Serial, ADC Enabled Timer RD 1xCSI
STOP 16-bit, 2 ch (slave select)
° .
_— SAM On e 1x Simple I'C
o y Interval Timer
4 12-bit, 1 ch
- woT
- ) 17-bit, 1 ch
f\
° = —
- s \ 4 i

A—R7—R YL R120E @ EHIH

TV T 7 RER ARG EORBRMITITE— '?%'Jﬁﬂ?b\/ \EBCHIEAENME AV T T VAT)—E—2 ZLTCOARAMIRLSEELGRAE

HEIZWVETLRL7E/GIGIZHE TN TWD E—2HIEEEEIC LY E—2HEHBHZ IV BEREHBDMIN RO AREICE ST VAT
LOXMDBEICEBLE T,

JATLDREE:
(M oYL AO0—2BikdH
B AMIFD3V N —2%ERE S ICADCT, [E]
e . SR OMERE (EO/OR B HTES,
(2) B E AR/ H FI58 T RT
B NEPGAZER T AT ETMITDT > THAE
BAETICEBRRHESZIBIET AT EHTRE,
B NEIV/N\L—ZICKY O BERBED ERE, £
fe  2chfERIT R 2ERFEHIE S AT RE,
mPWM-A 73> 12wk (PWMOP) lc &Y. N
BaOYIN\L—2O—8BESZ N A—ELTZ
A Y RDH I D& T A AT BE,

RL78/G1G




RL78/G1M: E—Z2FEIMIF8-bit<wr>/

RL78/GTIMIFZOXR FEMRDE—ZEHMHEIF8-bit<A O T,/ \IRE. ItE. OAtkSR 5L 7‘|:|" 7E
DE—ZEWT T —> 3BT, Z

1]57 114 RL78 CPU Core
)77 1VR 'fL\l‘H ﬁ*]ﬁ? . Program Flash 20 MHz Operation
] TAU@PWMﬁijLCK%):E_gl%Eébb\EJHb _4KB. 8KB CISC Harvard Architecture

m INTPOIZ R RBAGHFA T, R AT T
m BLDCE—4 (120 BB . DCE— 4. 25 U35 E— 5 A BT Siezovnssy

| Sys‘::em f Voltage range: 2.0 Vt0 5.5V
o I ssEO nterrupt Controller
:|~/I\7|"7;l\"/7'—/§%uu 4 Levels

. N " Safety Analog
| | RL78-S1 378—b|t7’]’3 4 @\ CIDCII(n(E::‘nearftlnn . o
m /\E> (20pin TSSOP) RU78 P TRAP function 8/10-bit, Bch

m /)\ROM (4KB or 8KB) (Selectable Power On Reset)

On-Chip Timers Communication
RL7 8/G 1M Debugging Timer Array Unit UART
16-bit, 4ch 1ch
Power Management Interval Timer csI
12-bit, 1ch 1ch
HALT
WDT
STOP
SRAM On Real Time Output

8ch

A—RT7—R RK—2T VAT L—NHEEE

BEOES LOBEICE W THRORAZNRINTEE T 5ITE AT L —UEBEEBNMERAINE T,
CDIA—RT —RIF DRI KDEFEDHE. 7)V—7 1 bEEE LEDICKDIRERR. BLU/N\v T VR (BEE T AERERT) ZRFLE
TACHEBNEE—2BERA D7 IV RA LEIHFEWDTERL78/GIMDFRZFEL L BN OX M\ T+—< VX ICERLE T,

AC/IDCT 4T 5
l 5V
12V
Ry — 1SL85403
REBERIC

3.3V RL78/G1M

UFILAFEM

Q) 5}
EEEREE1R
F-oyvEz
DEH
(FEE SRR HI1E)

RS A N\EIE&

RTIO 00
RTIO 01
RTIO 02
RTIO 03
RTIO 04

IN—T
Ty
N WAVE]

HIP2013

KR 2

-

Hall a
INTPT o (T (==
INTP2 5 ey ek
INTP 3 <L

LED (F)b—Z1 |)




AW
RU78

RL78/G24: RmDALBEEEL T T 0T XU Dbz R
BUMLBHEES S U7 F 0 BEEDRRILIC LY. R MR DRIHIC S

Z0v7K

C AVN=R(E—2/REEBR)
+ 20E~64E> 64KBH KU 128KBT 5y a

FAA Core
a1 \—Qﬁu@ﬂﬁbd)ni Flexible Application
M B ST A
1X12-bit ADC 3chRIBsH > 7)) > mlEE Memory
. AXEEIIL—4 (<50ns) Program e
+ 2X10-bit D/AO/\—%4 SRAM
+ 96MHz PWMZ O % ;::::;::
T2/ EBRAZ A HBEDAL e
AT LR MR System
PGA. CMP. 10-bit DAC. 1.0%#5E£0CO It Contraler
DALI-2BEaH R—F POR, LVD
'J\&ibc’:—ﬁiﬂ’. (:E 7 +%|Jﬁ|]j- P4 '\ t— 7 + % /ﬁl P h) Clock Generation
/J \7-F|J/ \‘//7—_7 (Internal, External)
Data Transfer Controller
=REEN G 125°C S —
vent Link Controller
%/,\%Uﬁﬂﬁﬂ’?'f? Debug
ﬂﬁi@ﬂt@ﬁ}ﬁﬂ (Single Wire, Two Wires)
EVEEDE # PLL
° EE%QE@%&{E‘( Power Management
EL\,\bTL\EﬁﬁEiﬁ ADC, DA(?ARI:ITCE bled
© AR—b AV T L—RILLBRE—TA DDA —MERRE (BDHEDZ 1T 5% oot
7T L —RulgE) DTC, ADC Enabled
STOP
RTC Enabled
Human Machine Interface
Output Current
Control Port
8ch

[=] ¥c2:[u]
B
==

RL78 CPU Core

48 MHz 76.8 DMIPS

CISC Harvard Architecture
3-stage Pipeline

Four-Register Banks

16-bit Barrel Shifter

Safety

RAM
Parity Check

ADC
Self-diagnostic

Clock
Monitoring

Memory
CRC

Output Level
Detection
Communication
IICA, 1ch

1ICA (SM/PM bus),
1ch

LIN, 1ch

DALI, Tch

Security & Encryption

Flash Read
Protection

Flash Shield
Protection

Unique ID
Customer ID

True Random
Number Generator

A—R7—R:aA—FLRY—=277089 A—RT—R . BHERTIZIVER

O—RLRA—F =29V — U ZORIEN. B2tk ZLUTREN  COFYPA ik AV 8——TERE—
DELEICEYAGEEHTVET, TO0VI—FLRATOT—E,  §. 3 BRI —F A BR/A\vsS5 b1

R PFCHLLCE

Analog

ADC
12-bit, 23ch

DAC
10-bit, 1ch
8-bit, 2ch

Comparator 4ch
Internal Vref.
Temp. Sensor

Programable Gain
Amplifier
Timers

Timer Array Unit
16-bit, 4ch

Timer RJ
16-bit, 1ch

Timer RD2
16-bit, 2ch

Timer RX
16-bit, 1ch

Timer KB3
16-bit, 3ch

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

WDT, Tch

RTC
Calendar

ROTHAT

v NERD3IDDEGSHS

REAN\V TV . GBREEL JE ’5‘%‘Jﬁﬂs REHBEEREZ BA /XT.LA FrRIVERELE T, INTOHFZ T I 2IVEIEL BIEEEE N Z i
ZREEL N\ TUERZLERTIEANTEE T L ZNIEPE  FLEASIERD7FAJTVERKVEEWVENMEEZRRLET, K~—
NG E DD — F‘bXIELZ%@%T%th‘Tﬁii LT E—Y AT LPREAEFHBICRECTTY,

Blower Tool Block.

o Batery Pack + 1ev AC 90V-260V

Typ.
390V
Input Filter AC Relay, Interleave PFC T-
NT

0

> output2_Audio 13v

LLC Transfer [—— Rectifiers Circuit [— Output3_Backlight Unit 250V

Output1_Main Power 13V

L
MOSFET Driver
i ACIDC Regulator

Sviteoma

usoss

[

MOSFET Driver

Photocoupler

CN030
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ASSPR AV M

ASSPRAOVEGOBE

RL78 ASSP MCUs
ASSPY—ZADMCUIE EIVT AT F— b A= 3V BROEERNTT T ) 7 —av cmB ez BELTOE I 5
NVAT T 'E—RAVIN=2 BRGEDT T ) r—a v IGBLTVET,

NP YN 11N

ri

FEER

SR 1EMEET SO e

Wik A ~ ADC.CMP. PGA.DACKZEIC LY 8O R & HIRL
BR2EE(LE—R AV /I\—2B2AYT

SRR B EREEZ A ITKY . B—2 I (N7 M) UEE)  PFC
DC/DCOV/\—R &I RE

SR IEHEE S

RL787 72 R ICimDIEHE B /IHEE CTRIF

BR 4. ERBEYR— Mg

PMBus, SMBus. DALI-2, DMX512, DLMSHAES

BR S5 EREMEXS

BA125°C CEIERTAE

ASSP A OB S LEE:

KASSP MCUER—Fw N7 ) r—3>
RL78/GIxBKLTVG24 : BE—RFIHT7 T )r—a>
RL78/ITABKTVG24 : + >/ \—%HlfE (PFC. DC/DC) . BBERHIE 77 1) r—/3>
RL78/H1D CANIVRT T T r—3
RL78/INBHLXTNC : AR—bA—=RT T r—3>
RL78/NDBXVNE : BB SLUEER VI T7 T ) r—ay

Operating Freq W - = - "
| CPU || (max) || Timer ||C0mmun|cat|on||SecuntySupp0n|| Temp. (°C) | Common functions
zl2l3lzllzllzllzll<[EllzllZlEIEIEIEIZIEE <l ellel<lzllZ e EalZ]IF]5
AR REEREEEEEEEEE s||ISIEN2ISZI 2]l E|lL]l ]| & & Data flash*
SlSSzlSZS=|sllellal8ll=ll==]l=|]= g sl 2l1Z|I=1S]|]| ellellEll<|Is|=2]=
||| S ||= IR S ol =) S S22 - "
RL78/I1A S . oo eoeo o o oo
—— - ° N ° e ]
RL78/11C @ L 0o L O ot
RL78/11D @ L ® @ @ *— RTC
RL78/11E @ L @ *—© @ *—0 CSI/UART
RL78/G14 ° ® oo ° ® oo oo
RL78/G24 oo o0 06060 o 00060 o o o0 oo
RL78/G1F e o oo o ® oo o ol oo LN
DMAC/DTC**
RL78/G1G @ L @ ® o—© @
Standby/Wakeup
RL78/G1M KJ L @ ® @
RL78/H1D @ L @ *—© 00 © ® 50D
*1: except 1D
*2: except 11B, G1G, G1M
*3: except GTM

*4: except G1G, G1M
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RU78

i
RL78/11A: B2ER - TR MIT =93 fiRHEPWME 1 E@

BEEH - EiEEV O E AR DI
m LEDI)fH., PFCHIfE. DC/DCHITHIR 2 1 < =128 787
m J—R/\w RO HEERES (10-bit ADC,PGA, O>/\L—%)

e N . Memory RL78 CPU Core
B 5 8105°C 125°CH s Program Flash 32 MHz 43.2 DMIPS
CISC Harvard Architecture
—_ S — 3-stage Pipeline
REEIARITETrikEE i —
— — egister Banks
B ZiEEEHAE (DAL PMBus, SMBUs, DMX512, UART. I'C, CSI) Dot Fih
16-bit Barrel Shifter
";ﬁﬁ%’;ﬂ System
=3 y . ~ . f Anal
m LED/ZE GRS 3.3 mA (X VBhfE) . CPUY w47 :16 MHz, ouA satty e
BA<KBZOv464 MHz. PLL:on Interrupt Controllr Parity Check 10-bit, 11ch
I e 11int., 30 ext. ADC Comparator
m UART (DALl 15755 :0.23 u A (STOPE7R) Clock Gomeration Self-diagnostic Viref: 8-bit, 6oh
Internal, External Clock PGA
AYFITITY M- BRI DD B RD A _— voioieg_ J} 6.1t arp
N ; emory Internal Vref.
B T (0.98 nSEUERED) |V T N5 — M BAREE S v ML, TS e e
IS AR —)—=TPFC. ARV N1 BIEFD Dovug Timers Temp. Sensor
B 2A KB O/ \L— 2 DZENEREIC K DPFCHITEIE &5 K UMREERLAE Single-Wire 3 Timer KB
16-bit, 6-out Communication
1 x Timer KC 1x DALI
Power MH:'::geme"' 16-bit, 6-out 8 16 17-, 20-bit
1 x Timer Array 1x1°C
AIC. zMﬁoE"ahled 16-bit, Bch Master
NOOZE
; Interval Timer 1xCSI/SPI
Serial, ADC Enabled 12-bit Tch 7. 8.bit
SToP wDT 3x UART
== SRAM 0
AT LVERHI  PFCHITE + LEDE E i1 " 17-bit, 1ch 7-, 8-, 9-bit
RTC 1xLIN
PFC Control LED ControlX4ch Calendar 1ch
= %@@f—‘ = = * 2l LED G Feedback/
AC Power @% +— _‘E - — E’_‘NVV\j - 4 Over Cuu”::r:l ;reo(eilcicn
Supply = E = 2
ecd . 2 LED Current Control/
- 4 Dimming Control
mRRE
PFC Control ) s
rotection
Detection

PFC Output Voltage Feedback
AC Input Voltage Feedback CPU process

Interrupt -PFC feedback  -Communication h3—=2 /71 __m‘—T—©—'
e E—————— =)
DAL|/DMX5'|Z/\R CMPCOM { = R —
Commumcat\on__m A/DConverter PLERE E /Z mj_O—
(©)
R

4T RL78/I1A R

DALI (Digital Addressable Lighting Interface) (&, 1> 7")
Uing Ower JIVMRIAY X T LERORREBHIET O NIV T R
B EIVDBRBRRIE ) r—a Y TILKERATNTWL
£ 9L, RL78/1TAIL. DALEBE B K UEHfREEPWMER YL HIE
EIVFv TV a—avELTRELE T,

3.3V/0.5Ansx
RL78/11A

X} 33VismAr

ToF Sensor

DALI Bus
Photocoupler x2

Voice Module




RL78/N1B:A—I Y FAEIFAI—FENA—RICHELRKEEE1F v TICIEE

O—IVFDAR—FEAA—ZICREEICIY

B RL78/NBIE. 24E v F AT A/DIVIN—ZPBEAREIALTISEDLCDRZ A /N\—Tx & A< —
FENA—Z DA ETIEREZ 1 F Y TITHEEHLTUVET,

B RL78/NBDZA 7 v T L FEEDEITT,

RAM size

BHA—Z2EF24EY FAZA/DOVIN—4

m RL78/11Bl£50/60HzDREITAIE B LI4F v 2 IVD24E Y AL A/DOVIN—5%
BHLTVWE T, TR ADIAVN—ZANICH L TRATREDT )7 TH2HR—L
THY EBDIBIEH EIRE T T, ATMES T RIE4ksps CA/DEHDAIBET T

m RL78/11BIZCPUBNMERIEE ST > T T AR INA S E TARHEE N THET
DIEBEDN TEDL DR TNTLET,

1 RL78/11B

2 ADC ch0 AFE

ent channel)
GND

o

oad GNDGND

(@ Before phase compensation (3 After phase compensation @ Reduced DC noise

(@ Original waveform

/™\ DC Noise
=

/AN
7

VAN
S

e==al

A—RT—R BHA =%

Memory

Program Flash
64, 128KB

SRAM
6, 8KB

System
DTC

Interrupt Controller
34int., 10 ext.

Clock Generation
Internal, External

HOCO Clock Freq.
Correction

Battery Backup
Function

Sub Clock Freq.
Measurement

POR, LVD
MUL/DIV/MAC
Debug
Single-Wire

Power Management
HALT

SNOOZE
Serial, ADC Enabled

STOP
SRAM On

LCD Int. voltage boost

RL78 CPU Core

24 MHz 38.4 DMIPS

CISC Harvard Architecture
3-stage Pipeline

4 Register Banks

16-bit Barrel Shifter

MUL/DIV/MAC instruction

Safety

RAM
Parity Check

ADC
Self-diagnostic

Clock
Monitoring

Memory
CRC

RAM/SFR guard

Oscillation STOP
detector

Timers

Timer Array Unit
16-bit, 8ch

Interval Timer
12-bit x 1ch, 8-bit x 4ch

wDT
17-bit, 1ch

High accuracy
RTC

Split Cap.

Analog

24-bit
Delta-Sigma ADC
4ch

Internal Vref.

8/10-bit SAR ADC
6ch

Temp. Sensor

Comparator
2ch

Communication

1x1°C
Multi-Master

1x UART/CSI/

Simplified 1C
1x UART/

Simplified 1C

1x UART/
IrDA

Ext. resistance div.

RL78/11BIE. 24 b AX A/DOAVIN—% (FKAF v 3)V) ZEALTEY EE2RH A — 2 B3GR A —42 3R A —2 DENZRIEIE

LTWET,

RL78/11B

(mm—————————
1 Power | Voltage I

I sensing

; component | Current I i
- o o e e o e e e o o =

SAU/12C

Controller

SAU/I2C

LCD

s [Ciotason
—> Serial Flash




AW
RU78

RL78/1NC: AR —FENA—R IR EGIEEE1F Y 7B <
BEHA—RICELIREEEFv 7 I \

m RL78/INCIEAT— k24w b AT A/DOVN—2. 328y MEFER R, JRITER) 77 )L
2A LAY LCDRZA/\ DLMSERIE & R— b I 2AESHREZ RBE L THV. &

_o _ N Memory RL78 CPU Core
)(_9 @E+7ﬁutVXTALLM\g7;$§%ﬁE%1 ?“/ 7?%@%'(%353-0 Program Flash AN HEGIANALS
— N N - 64, 128, 256, 512KB CISC H d Architect
m RL78/1NCDZA 7 v FIEULTD®BITY, 3stage Ppeling
SRAM
Pins 6, 8, 16, 32KB 4 Register Banks
ROM System 16-bit Barrel Shifter
512KB DIC MUL/DIV/MAG instruction
(256KB X 2 bank) .
EL
Safety Analog
256KB Interrupt Controller RAM 24-bit
4 Levels Parity Check Delta-Sigma ADC
1 28KB Clock Generation ADC feh
Internal, External ; :
64KB niernal, Externa Self-diagnostic Internal Vref.
HOCO CIuc!( Freq. Clock
. Correction Monitoring 12-bit SAR ADC 6ch*!
slze Battery Backup rr— 8/10-bit SAR ADC 6ch**
Function* CRC T S
—_ N emp. Sensor
Fa7IVIN 7 ¥EE Sub Clock reg. RAMV/SFR guard
R . — s < . S, A n N Measurement Power monitor LVD
B RL78/NCIE512KBT 277 IVIN D 75w a8 L THY NI TOT ST HERKU 20 MUUVIAG Oscillation STOP for VDD, VBAT,
S _ N — S~ detector VRTC, EXLVD
INVO R Ty TR Z AR T AT E CFOTACHIG T AT ENAIRE T Y. 7277 )L\ T Ao
SyYamERTAIE T TP LT 7y T T MR BENA—RZEELEEIT BT E POR, LVD Timers Communication
R Timer Array Unit 1xIPC
DTELY, MUL/DIV/MAC 16-bit, Bch Multi-Master
*: Firmware update Over The Air Debug. Interval Timer 3 (max) x UART/CSI/
Single-Wire 12-bit x Tch, 8-bit x 4ch Simplified I°C
BTNV TSy ERTAIETIHURDY Y M LI AOVEELEY oo wor 1X UART/
- N 'ower Management 17-bit, 1ch Simplified [2C*!
e — -7 NgTaE[— 7«—_ v
FICCT7— LV T DEMOAIREICE ) ET, HALT High accuracy 1x UART/IrDA*?
RTC, DTC Enabled RTC 2 x UART (9600bps)*!
Meter F/W Running (Banko) ~ SNOOZE Timer RJ
execution Serial, ADC Enabled 2ch*!
Firmware Download & Programming Running (Bank1) SRAM/RTC On ~ Sampling output .
timer detector 12ch
Bank program Bank swap
In operation “?f In operation In operation ey Yoy
2 m 3 ) ) .
Updated e 8 & By App. B App.C LCD Int. voltage boost Split Cap. Ext. resistance div.
area App. B App. A _(g., 2 g App.B I’mr-!:-nim (Fg" i) Now)
2 *1. Builtin 11C (512KB) only *3. Not built in 11C (512KB)
- *2. Built in 80/100-pin products ~ *4. Not built in R5F11Txxx
Metrology F/W Metrology F/W Metrology F/W Metrology F/W Metrology F/W Metrology F/W
Fa'::: FOTA F/W FOTA F/W FOTA F/W FOTA F/W FOTA F/W FOTA F/W
Boot Boot Boot Boot Boot Boot
Bank0 Bank1 Bank0 Bank1 Bank0 Bank1

App. C N
Firmware

1-RT—R:BHA—F

RL78/NCIFEBH A —42% 52— v bELTEY. 50/60HzDENDEURITEL TWE T, 248w FAZA/DIV/IN—42 (RA4F v xIV) £12E Y FSAR
A/DOVIN—B (FK6F v 2)V) ZERA LT BRI, BEAE3 MR =4831R70. =4 DA -2 DEHEIEH AIEE T,
RL78/11CIE24Ew b AX A/DOVIN—2DHIRICRAIUED TV 7V T2 BB L TOE T, Ko &A8BKspsDRE CA/DEIA ETHE T T,

RL78/I1C —>m

LCD

Power Voltage ! Controller
; i

sensing Y

component Curent | | S fe—>| Hostsystem

SAU/I2C

Commumcatmn SAU/IZC Flash
device Memory

Ind dent
rgrdn

Serial Flash

LEDs

-’
1
1
1
1
1
1
1
1
1
1
1
\
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RL78/11D: %5085 HIGB7 7VRIHEHEEhH LU 705 EE BE;

Ny TUEBNORKRILICRHRT HEREEN JOvoE
B STOPE—RH'53.4 usOEEEIRICINZ. IMHZENERFC B LN T124 U ADBMFETER

",
E - 4 —up Memory RL78 CPU Core
m CPUENE TR AL EIREIE (1> FESh, 7> 74815, A/DL RIS REVS) HalAE, S 1o, Pogran Has 24 Wz 3.4 OMIPS
to 32KB 24 MHz: 2.7V to 3.6V
A/DE R 5 CPUBBIOERE TR LI, S i w36
up to 3KB MUL/DIY/MAC Inst_ructinn
MZE Fﬁin‘f*ﬁ*ﬂﬁ‘uﬂ§ﬁ7fﬂ7% %Wﬁ Data Flash 16-bit Barrel Shifter
. 2B . !
B OV/N\L—2(TAY ROE— RIS REART7 >, 12-bit A/DOV IN—27%EWE 4010 105°C operation
System
% i% DOC (Data Operation Safety Analog
. _ Circuit) _RAM ) ADC
B FUNREBZR IR (IEC/UL 60730) (TS ELC (Evomt Link Parity Check 12-bit, up 1o 17ch
Controller) ADC Comparator
DTC (Data Transfer Self-diagnostic 2ch
SNOOZE;E —_ I“E”’FWJ Controller) Clock Op-Amp
0CD (Single-wire Monitoring up to 4ch
On-chlpP(;;hugger) Mgrggw Internal Vref.
DTCERY V (Power On Reset) 1/0 port Tem. Sensor
O Switch LVD (Low Voltage Read Back P
| Detector)
_t“/ prpy Sensor Interrupt Controller Timers Communication
- 4 Levels Timer Array Unit csl

X 747 16-bit, 4ch up to 2ch
GND Power Management (1ch: 2 x 8-bit UART
Y Interval Timer 1ch
3 Fast wake up 12-bit. 1ch
) s - i
Interval Timers

HALT up to 2ch, Master

RTC, DTC Enabled i, dch
§j”/E%E“|E Serial,sr\‘[())gZEf\abled ng;‘:v YgI?T
OETiES TP Calendar
% ADCEH SRAM On
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Analog Input
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Up to 40V
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/ VP> FELT
lin
X

10bitADC\
TavIRIIGTA
JERERIEIRT >
LT

Digital
Filter
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Memory
Program Flash

SRAM
8KB

Data Flash
4KB

System

DTC
23 sources

ELC
16 sources

Interrupt Controller
4 Levels

POR, LVD

On-chip Debug
Single-Wire

Power Management

Main 0SC
1-20MHz

HOCO
32MHz/24MHz

LOCO
15kHz

32MHz/24MHz

RL78 CPU Core

32 MHz 51.2 DMIPS

CISC Harvard Architecture
3-stage Pipeline

4 Register Banks

16-bit Barrel Shifter

Timers

Timer Array Unit
16-bit, 6ch

Timer RG
16-bit, 1ch
Timer RJ
16-bit, 1ch

WDT

RTC

Interval Timer
12-bit, 1ch

Communication

2xCSl
/2 x UART
/2 x Simplified IC
(exclusive)

Analog

Delta-Sigma ADC
with

Instrumentation AMP

24-bit, 4ch

SARADC
10-bit, 10ch

Op-Amp
3ch

DAC
12-bit, 1ch
Temperature
sensor

Sensor Bias

Safety

CMOS In/0ut
11ch

CMOS Input
3ch
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24-bit
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Converter
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AN —B=> 2
2REFICRETY,
= -~ 7. ¥ Memol RL78 CPU Core
SfaEERT7IOJ e iy
Program Flash 24 MHz 38.4 DMIPS
] 24'b|t AY A/Dj 7 \_7 up to 128KB CISC Harvard Architecture
. - N 3-stage Pipeline
m 10-bit SARA/DOV/\—% SRAM
S N S N, =~ 3.5K8 4 Register Banks
L] 7‘1]’7777/[/"7’(/'/ /7p Data Flash
mARTS gkE 16-bit Barrel Shifter
i i NN System
m 8-bit/12-bit D/AO>/\—% r Sofety p—
—_ 2 By 2ch RAM Delta-Sigma ADC
1 Parity Check 24-bitx 1ch
T4z7b4ﬁjﬁu*%ﬁb Interrupt Controller anty =nee AIDXC ¢
~ S /K= \ 4 Levels ADC
| WELCDJ ha—2/FZ4 N Self-diagnostic 8/10-bit x 1ch
Clock Generation
Internal, External Clock . hDAC1 \
Monitoring -bit x Tcl
POR, LVD v 12-bitx 1ch
emory
v MUL/DIV/MAC CRC PGA
Py { 2ch
| zenes” or it | Debug .
i sas Solutior St | Single-Wire Timers . o
i ne: ; atio | ‘ :
by B prossur® Monitering Eﬁfyﬁ/ﬂ"” Timer Array Unit ommunication
Blood [ Power Management 1xPC
| ) Multi-Master
| aiion HALT Interval Timer
{ i RTC, DMA Enabled 12-bit, 1ch 3x CSI/UART/
o i)
SNOOZE WDT Simplified I’C
Serial, ADC Enabled 17-bit, 1ch
STOP RTC
SRAM On Calendar
LCD 32seg x 8com Internal Boost Capacitor Split
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Renesas Starter Kit

FEICIA AV OENESE

SHFHESRATES
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Target Board (CPU Board)

TEEERYVa1—Y3y
=R B ICFHERI e
(Capacitive Touch,

motor control, etc.)

RSSK
(Renesas Solution Starter Kit)
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[ HEmREE/V—AJ—FI7T(% |

IAR Embedded
Workbench® for RL78
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e studio

e? studio

Visual Studio Code

(V—23—RIF1 %) e5+
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RENESAS
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e
LLVM for Renesas RL78
RL787 7 S VAT A —T VY —RDAVINA 5T,
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FHIxTB5,
Link:RL78 Family Software & Tool

INSOETATIFRL78T7 7 U EFIALIBERZIRD B DI, L2 Y AFRRIEDOEAERE

BNALTVE T, BBFERDAL—RAGHEDAZ—MIEOTTERLILEL,

RL78 FAMILY TOOLS AND SOFTWARE

Renesas Flash Progv_a-n;r;or

Renesas Flash Programmer |3 i 8 IR 4E 9 BCENTEES

G4y IRE— ALK -
RL7Z8T7 7= @V —IL&V/ T
YT T DTEA

Renesas JLxH X

Renesas T=alL—% L%
23> AA K forRL78 |
Renesas )L X

7ovia7agoas
IAVIRAZ—bAAR
Renesas Flash Programmeré
PG-FP6MDEY A EE B

Renesas JL X

i

1T
UART
[

[TTTTTT]
Timer

EDOHEE
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AD Port

ova | ook
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r  Toxh  OTA BusbohlE USB (et
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®©@0600
Segment LCD Display ~ Camera  Lighting.

eec 02

@ Otners: Curtent Consumpton, UART , TOPIP

QE Embedded Target for RL78 Family
(Quick and Effective tool) (EFIVN—RBIRIRE)

Middleware, Driver

RTOS

Ak i

- 4

IECUBE for RL78 Family

E2 emulator Lite E2 emulator

QE for Current Consumption QE for Capacitive Touch
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e’ studio VA v I RZ—bA
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https://www.renesas.com/ja/software-tool/rl78-software-tool-course
https://www.renesas.com/ja/video/quick-start-guide-tool-software-introduction-rl78?rlsw-j
https://www.renesas.com/ja/video/quick-start-guide-tool-software-introduction-rl78?rlsw-j
https://www.renesas.com/ja/video/quick-start-guide-tool-software-introduction-rl78?rlsw-j
https://www.renesas.com/ja/video/quick-start-guide-tool-software-introduction-rl78?rlsw-j
https://www.renesas.com/ja/video/e-studio-quick-start-guide-13-installation-rx-and-rl78?rlsw-j
https://www.renesas.com/ja/video/e-studio-quick-start-guide-13-installation-rx-and-rl78?rlsw-j
https://www.renesas.com/ja/video/e-studio-quick-start-guide-13-installation-rx-and-rl78?rlsw-j
https://www.renesas.com/ja/video/e-studio-quick-start-guide-13-installation-rx-and-rl78?rlsw-j
https://www.renesas.com/ja/video/how-use-smart-configurator-walkthrough-settings-clocks-and-components?rlsw-j
https://www.renesas.com/ja/video/how-use-smart-configurator-walkthrough-settings-clocks-and-components?rlsw-j
https://www.renesas.com/ja/video/how-use-smart-configurator-walkthrough-settings-clocks-and-components?rlsw-j
https://www.renesas.com/ja/video/qe-solution-reducing-effort-and-cost-application-development
https://www.renesas.com/ja/video/qe-solution-reducing-effort-and-cost-application-development
https://www.renesas.com/ja/video/qe-solution-reducing-effort-and-cost-application-development
https://www.renesas.com/ja/video/qe-solution-reducing-effort-and-cost-application-development
https://www.renesas.com/ja/video/renesas-emulator-selection-guide-rl78?rlsw-j
https://www.renesas.com/ja/video/renesas-emulator-selection-guide-rl78?rlsw-j
https://www.renesas.com/ja/video/renesas-emulator-selection-guide-rl78?rlsw-j
https://www.renesas.com/ja/video/flash-programmer-quick-start-guide-comparison-renesas-flash-programmer-and-pg-fp6?rlsw-j
https://www.renesas.com/ja/video/flash-programmer-quick-start-guide-comparison-renesas-flash-programmer-and-pg-fp6?rlsw-j
https://www.renesas.com/ja/video/flash-programmer-quick-start-guide-comparison-renesas-flash-programmer-and-pg-fp6?rlsw-j
https://www.renesas.com/ja/video/flash-programmer-quick-start-guide-comparison-renesas-flash-programmer-and-pg-fp6?rlsw-j
https://www.renesas.com/ja/video/flash-programmer-quick-start-guide-comparison-renesas-flash-programmer-and-pg-fp6?rlsw-j
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General

HHEMCUSIL—TF

LCD

BULLIRN
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FERET TV r—a VR

s U PBEEY1—IVEBREIGEINTE. loTPEEMI L ORI
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Motor/Inverter

ASSP

Automotive

Evaluation Board

Fast Prototyping Board (FPB) FPB-RL78G23 FPB-RL78L23 FPB-RL78G14 FPB-RL78I1C
" I35l —2EBERE, USBr—7 L% | (64/128pin) FPB-RL78G24
DR TERERAN T\ T ETHE g ets FPB-RL78GTM
® Arduino& L UPmMod™ 1 > Z—T1—R% | oo pi78c1s
i e FPB-RL78G1P
n 2MCUESE/ICT7 Y RATHE FPB-RL78G1N
Target Board (TB) TB-RL78G13A TB-RL78L1C TB-RL78G14 TB-RL7811B TB-RL78/F25
. TI2L—4E2 E2 Liteb 18465 _=z | TB-RL78G13 TB-RL78L13 TB-RL78G1F TB-RL78I1A TB-RL78/F24
p— 2 el BAEL CRIRICER | 1o J8G1C TB-RL78L12 TB-RL78G1G TB-RL78I1D TB-RL78/F22
" EMCUESEVITT S L AR TBRLYSG1 To-RL7arFa
TB-RL78G11 TB-RL78/F13
TB-RL78G10 TB-RL78/F12
Renesas Starter Kit Y-ASK-RL78/F15
" SHECTIE AR E S REEE AT AR
e
Y-ASK-RL78/F12
ZofR—F RL78/G1D

FPB-RL78G23

Fast Prototyping Board

IS5

FPB-RL78L23

TB-RL7811B

Target Board

WebRX—=ITlEYIa—2a>F v b Z8G2F v DSV 7y 7258 L TEUET

Y-ASK-RL78/F24

Renesas Starter Kit (Board & E2 emulator Lite)


https://www.renesas.com/ja/products/microcontrollers-microprocessors/rl78-low-power-8-16-bit-mcus/software-tools/boards-kits
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IAR Embedded Workbench® for RL78
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Visual Studio Code (Source Code Editor)

Microsoft#tMVisual Studio Code TIV A AR A AV DEFEETIHDE VR T/IN\VIHEE(TIAT>av) &,
MicrosoftVisual Marketplacel< T/ BEH,
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V—IbFy b EZSHELTVET,

AR—=b-aAV 745 L—2/A—FERTZT1

I <A OV BRI T 57\ X RSN T OS5 LEGUIRE TEE
H E ADOREE 2A-y7IVr—vay ICERLE T mFR CIE AR FORENREHR TEL I, ISITAT—
= BDER gormay MOV T L—ATIRRA IV ALOBFRE. S LT TRRS D
: : > B M AHABEE BEROBRICS LY T M7 DEHBDE LREHR
= = k548 || RTOS | E—TA DDA —MCERTELT,
E—— 0
&7 ) r—arsinE#EZEY—IV QE Embedded Target for RL78 Family
(Quick and Effective tool) (BT IVN—RHEE)
e? studio/CS+&MATLAB®/Simulink® % EH# L
] . BEBRODETINA—RERELIELET,
Quick and Effective
tool solution Embedded Target
QE tools allow you tajjust make simple setting —
. . . v
o st cevelophng yourepplatons s g Bt Do ) e Y g (e
Motor Touch OTA  Bluetooth LE  USB . . .
Q@6 0 & TS IS W I
SegmentLCD Display  Camera Lighting  AFE Simlink® . : H § VRY RGBSR/ K K

Embedded Renesas IDE —)
RN =
LCo

Q Others: Current Consumption, UART, TCP/IP

MATLAB®, Simulink®, Embedded Coder® (&
MathWorks #tDEFRER C I o


https://code.visualstudio.com/
https://marketplace.visualstudio.com/publishers/RenesasElectronicsCorporation
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RL78 Software Integration Systemld e’ studioZ 7zl&Smart ConfiguratorZfER L. 7OV T MEBEBITHMAG I ENTELT,

Middleware, Driver

®  Audio = USB RL78 Software Integration System
» ADPCM encoder / decoder « USB driver ®  Capacitive touch sensor ®  Audio
W Signal Processing B Memory drivers « Touch module MID! interface module
* Digital filters (FIR and IIR) * SPI mode multi-media card driver « CTSU module ®  Memory Drivers
* FFT library * SPI serial flash driver ®  Various Drivers « Serial NOR Flash Memory control
B Crypto / Security * SPI single-master driver « IR Receiver Driver module module
* AES library * Renesas SPI serial EEPROM driver « DMX512 Receive module B Reality Al
+ SHA hash function library * Renesas I°C serial EEPROM driver « PMBus Slave module « UART Communication module
+ RSA library + [°C single-master driver + PMBus Master module » Data Collector Control module
W File system W Protocol stacks « US159-DA14531EVZ BLE Control + Data Shipper Control module
+ Open-source FAT file system * Sub-GHz/Wi-SUN protocol stack « US159-DA16XXXMEVZ Wi-Fi ®  On-chip Flash memory
(TFAT) * Bluetooth® Low Energy protocol stack Control Module « Renesas Flash Driver
B On-chip Flash memory « Software development environment « RLIN3 module
* Self-programming libraries * (DALI protocol stack) « RS-CANFD lite module

PTX NFC control module
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Renesas ROM Type RL78
MCU F: Flash Family
Packaging, Material (Pb-free)
| Full Carton
Product group (HWQFN,HVQFN,WFLGA)
[ 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 (SSOP(Only for RL78/F13,F14,F15))
F12 (HWQFN,HVQFN,VFBGA,VFLGA WFLGA,FLGA,TFBGA)
F13 LIN : Embossed Tape
Pin count m p
LIN & CAN : i — (SSOP,LSSOP,LQFP,LFQFP, TSSOP,WDEFN)
D1A no CAN 0 R Full Tray
D1A with CAN 1 10 ROM — (HWQFN,HVQFN,VFBGA,WFLGA)
G1A 16 . Full Tray
GIE Size (KB) (LFQFP,LQFP,SSOP,TSSOP,LSSOP,WDFN)
GIC | USB Host & Function 6 N 4 Full Carton
USB Function A 24 6 2 (SSOP,QFP,QFN) (Only for RL78/F1x,D1A)
B 8 IR 7 K
[1C On-chip AES AR B — Package, Pin Pitch
F14
17 B 32 9 12 S8 SSOP 0.65 mm WDFN 0.65 mm
113 c IE A IRD LSSOP 0.65 mm WFLGA 0.5 mm
G10 0 BB B 91 28 TSSOP 0.65 mm VFLGA 0.65 mm
L1c tgg & USB Function R . I M SOP 1.27 mm 31 VFBGA 0.4 mm
15 F 44 D 48 \AS HWQFN 0.5 mm TFBGA 0.5 mm
11D G 48 E 64 HVQFN 0.5 mm 7\ LOFP 0.65 mm
G1D 1 B r I \[:3] HWQFN 0.65 mm ;1| LFQFP 0.5 mm
G1F
1E L 64 ol 128 HWOQFN 0.4 mm 228 LQFP 0.8 mm
G1G M 80 | FLF 192
G1H o B o5 — Temperature & Quality Grade
L1A S BT < M '\ -40°C to 85°C Consumer
H1D | AFE, LFOFP package W -20C 10 85°C Industrial
AFE, TFBGA package | 144 B 512 5 . .
Meter, Timer (e -40°C to 105°C Industrial
I1C No On-chip AES \|I -40°C to 125°C Industrial
gmﬂ 181 -40°C to 85°C Automotive
GIP 4 -40°C to 105°C Automotive
G15 ¢ -40°C t0 125°C Automotive
G16 ‘A -40°C to 150°C Automotive
G13A

—{ Bonding wire (Only part of RL78/F1x, D1A)*2
{4 Cu (Copper)

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
MCU F: Flash

RL78
Family

Product group |

006G P F22
016G vkl F23
026G 21 F24
0oL VI F25

Pin count |

=
—
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20 ROM |
24 Size (KB)

32

64

96
128
192
256
384
512
768

100
128
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Packaging, Material (Pb-free)

Tray
(LFQFP, LQFP, LSSOP, HWQFN)

Tray
(WFLGA)

Full Carton
(LFQFP, LQFP, LSSOP, HWQFN)

Full Carton
(WFLGA)

Full Tray
(LFQFP, LQFP, LSSOP, HWQFN)

Full Tray
(WFLGA)

Tube* (LSSOP)
* Also known as “magazine”
(shipping form is the same)

Embossed Tape
(LFQFP, LQFP, LSSOP, HWQFN)

Embossed Tape
(WFLGA)

Temperature |
-40°C to 85°C

-40°C to 105°C
-40°C to 125°C
-40°C to 150°C

Quality Grade |
Automotive
Industrial

Consumer

— Bonding wire (Only part of RL78/F2x)
(4 Cu (Copper)

— Package, Pin Pitch

LSSOP 0.65 mm
LQFP 0.8 mm
LQFP 0.65 mm
LFQFP 0.5 mm
HWQFN 0.5 mm
HVQFN 0.5 mm
WFLGA 0.5 mm
VFBGA 0.4 mm
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