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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

RL78

16-Bit

32MHz

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
26

48KB (48K x 8)

FLASH

4K x 8

3Kx 8

1.6V ~ 5.5V

A/D 8x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

36-WFLGA

36-WFLGA (4x4)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f100cdala-w0

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f100cdala-w0-4437117
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RL78/G13

1. OUTLINE

1.3.2 24-pin products

e 24-pin plastic HWQFN (4 x 4 mm, 0.5 mm pitch)

exposed die pad

P21/ANI1/AVrerm O=—=
P20/ANIO/AVrerp O=—1
PO1/ANI16/TO00/RXD1 O=—=
POO/ANI17/TI00/TXD1 O=—
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~——=0O P50/INTP1/SI11/SDA11
10 [+=—O P30/INTP3/SCK11/SCL11
9 [=—O P31/TI03/TO03/INTP4/PCLBUZ0
\ 8 [=—O P61/SDAAOQ
7 [=—0O P60/SCLAO
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INDEX MARKJ

P121/X1 O——w
REGC O———»
Vss O———wn

Voo O——o

P137/INTPO O—
P122/X2/EXCLK O——=N

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. ltis recommended to connect an exposed die pad to Vss.
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RL78/G13

1. OUTLINE

1.3.3 25-pin products

e 25-pin plastic WFLGA (3 x 3 mm, 0.50 mm pitch)

Top View Bottom View
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INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
TOOO/RxD1 5
P122/X2/ P137/INTPO POO/ANIL17/ P21/ANI1/ P10/SCKO00/
EXCLK TIO0/TxD1 AVREFM SCLOO 4
P121/X1 Vb P20/ANIO/ P12/SO00/ P11/S100/
AVREFP TxDO/ RxDO/ 3
TOOLTxD TOOLRXD/
SDAOO
REGC Vss P30/INTP3/ P17/TI02/ P50/INTP1/
SCK11/SCL11 TO02/S0O11 SI111/SDA11 2
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
TOO3/INTP4/ TOO1/INTP5 1
PCLBUZO
A B C D E

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remark For pin identification, see 1.4 Pin Identification.
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RL78/G13 1. OUTLINE

1.3.8 44-pin products

e 44-pin plastic LQFP (10 x 10 mm, 0.8 mm pitch)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register

(PIOR) in the RL78/G13 User’s Manual Hardware.
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RL78/G13

1. OUTLINE

1.3.12 80-pin products

e 80-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
e 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

P152/ANI10 O=~—+
P151/ANI9 O=~—"
P150/ANI8 O~—=

P27/ANI7 O=—+
P26/ANI6 O~=—~
P25/ANI5 O=—=
P24/ANI4 O=—=
P23/ANI3 O=—~
P22/ANI2 O~—~
P21/ANI1/AVrerm O=—"
P20/ANIO/AVrerp O=—=

P130 O

P04/SCK10/sCL10 O
PO03/ANI16/SI10/RxD1/SDA10 O
P02/ANI17/S010/TxD1 O
P01/TO00 O

P00/TIO0 O

P144/S030/TxD3 O
P143/SI130/RxD3/SDA30 O
P142/SCK30/SCL30 O
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& [=—O P50/INTP1/SI11/SDA11

|« ~0O P30/INTP3/RTC1HZ/SCK11/SCL11
l« ~O PO5/TIOS/TO05

|« ~O PO6/TIOBITOO06

|« ~O P70/KRO/SCK21/SCL21

I« ~0O P71/KR1/SI21/SDA21

e ~O P72/KR2/S021
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L« ~O P74/KR4/INTP8

I« =0 P75/KR5/INTPY

.« ~O P76/KR6/INTP10/(RXD2)
. ~O P77/KR7/INTP11/(TXD2)

e ~OP67/TI13/TO13

e~ P66/TI12/TO12

e~ P65/TILLTOLL

«~O P64/TI10/TO10

I« ~O P31/TIO3/TO03/INTP4/(PCLBUZO0)
|l -~ P63/SDAAL

e~ P62/SCLAL
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|« ~0 P6O/SCLAO

P45/S001 O=— &

P44/S101/SDA01 O
P43/SCK01/SCL01 O

P120/ANI19 O=—| w

©
o
P141/PCLBUZ1/INTP7 O=——{+ O

P140/PCLBUZO/INTP6 O=——rN

EVopo O——

REGC
Vss
EVsso
Voo

RESET
P124/XT2/EXCLKS
P123/XT1
P137/INTPO
P121/X1

P40/TOOLO O
P122/X2/EXCLK

P42/T104/TO04 O
P41/TI107/TO07 O

Cautions 1. Make EVsso pin the same potential as Vss pin.

2. Make Voo pin the potential that is higher than EVooo pin.

3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. When using the microcontroller for an application where the noise generated inside the
microcontroller must be reduced, it is recommended to supply separate powers to the Voo and

EVooo pins and connect the Vss and EVsso pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral 1/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13 1. OUTLINE

1.5.5 32-pin products

TIMER ARRAY
PORT 0 P00, PO1
INT o R
TIOO/POO —— =
TO00/PO1 ~—| cho - PORT 1 8 >P10to P17
TIOL/TOO1/P16 ~—t =] chl “-
PORT 2 & >P20to P23

TI02/T002/P17 | | h2
(TI02/TO02/P15) - PORT 3 K Z_>P30, P31
TI03/TO03/P31

- ch3
oo = | romrs |
- PORT 4 -~ P40
(TI04/TO04/P13) ~— cha
PORT 5 2" >pPs50, P51
N N = S _remrs |
(TI06/TO06/P11) = ché < PORT 6 K 3 >P60 to P62

(TI07/TO07/P10) =~

[

RxD2/P14 —— o7 ~—P70
K| PorT22 pazo0
WINDOW (2 P121,P122
watcHpoG [
TIMER
~—— P137
LOW-SPEED

qoper 12-|3|TT INTERVAL | )

OSCILLATOR k— {_) PORT14 ~—P147
CODE FLASH MEMORY

RL78 |—\
CPU

REAL-TIME

ANIO/P20 to
CLOCK K—]
CORE ~| DATA FLASH MEMORY ANI3/P23
N ANI16/PO1, ANI17/P00,
SERIAL ARRAY @ K)| A/D CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) AVRerp/P20
AVrern/P21
RXDO/P11(RXDO/P16) — @
TXDO/P12(TXDO/P17) < UARTO
RxD1/PO1 —— POWER ON RESET/ PORI/LVD
UARTL RAM VOLTAGE CONTROL
TXD1/PO0 ~— DETECTOR
SCK00/P10 K
S100/PLL coi RESET CONTROL
S000/P12
Voo Vss TOOLRxD/P11,
SCK11/P30 TOOLTXD/P12
SI11/P50 csit
SO11/P51 {—>| ON-CHIP DEBUG TOOLO/P40
s T ]| | ol sowarsismar
INTERFACE IICAO SCLAO/P60(SCLAO/P14) CSJSTTIEOML .~ rEseT
SCL11/P30 =— o niehspeep] f+——xwP121
SDA11/P50 ~— BUZZER OUTPUT ON-GHIP
PCLBUZO/P31, [~——=X2/EXCLK/P122
CAm-m------ PCLBUZ1/P15 OSCILLATOR
CLOCK OUTPUT
CONTROL
(2ch) MULTIPLIER& cRe REGULATOR
RxD2/P14 VAT - DIVIDER,
TxD2/P13 MULITIPLY- S
LINSEL ACCUMULATOR
INTPO/P137
SCK20/P15 K—> DIRECT MEMORY INTPL/PS0,
SI20/P14 CSI20 <:> ACCESS CONTROL <:> IIéBENRTIE%FI’_T INTP2/P51
S020/P13 INTP3/P30,
INTP4/P31
SCL20/P15~— BCD
-~ INTP5/P16
Someor1 ] K apabsmuent

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /0O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13

1. OUTLINE

1.5.6 36-pin products

TIMER ARRAY
UNIT (8ch)
TI00/PO0 —— 1|
TO00/PO1 ~— cho
TIOL/TO01/P16 ~—} chl
TI02To02/P17 | | 2
(TI02/TO02/P15)
TI03/TO03/P31 s
(TI03/TO03/P14)
(TI04/TO04/P13) == chd
(TI05/TO05/P12) == chs
(TI06/TO06/P11) == ché
(TI07/TO07/P10) ~——}~ 7
RXD2/P14 ——
WINDOW
WATCHDOG
TIMER
LOW-SPEED
S 12-BIT INTERVAL
OSCILLATOR TIMER
REAL-TIME
CcLOCK
SERIAL ARRAY
UNITO (4ch)
RXDO/P11(RXDO/P16) — |
UARTO
TXDO/P12(TXDO/P17) ~—|
RXD1/P01 ——
TXD1/PO0 ~—| UART?
SCKO00/P10
SI00/P11 csioo
S000/P12
SCK11/P30
SI11/P50 csii1
SO11/P51
SCLOO/P10~—| o
SDAOO/P11 ~—
SCL11/P30~—| oL
SDAL1/P50 ~—
SERIAL ARRAY
UNITL (2ch)
RxD2/P14
TXD2/P13 UART2
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 csiz1
S021/P72
SCL20/P15~—| o2
SDA20/P14 =~
ey A IR
SDA21/P71 =]

RL78 CODE FLASH MEMORY
cPU :
corRe K—]
~| DATA FLASH MEMORY
3
RAM
Voo Vss TOOLRxD/P11,
TOOLTXD/P12
DAAO/P61(SDAAO/PL
(| sEriAL SDAADIP6L(SDAADIPLS)
INTERFACE [ICAQ
SCLAO/P60(SCLAO/P14)
BUZZER OUTPUT
K [ PCLBUZO/P3L,
CLOCK OUTPUT PCLBUZ1/P15
CONTROL
MULTIPLIERS.
(| DIVDER, CRC
MULITIPLY-
ACCUMULATOR

=

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, POL
“ﬂ P10 to P17
on to P25
P30, P31
e

Pso, P51
<:> P60 to P62
<:>P70 to P72

<:> PORT 12 P120
2 JP121, P122

~—— p137
= N
ANIO/P20 to
ANI5/P25
K”>| AID CONVERTER K271 ANI18/P147, ANIL9/P120
AVrerr/P20
AVRrerm/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
SYSTEM
CONTROL JE—
~——RESET
HIGH-SPEED| |~——X1/P121
ON-CHIP ~«—=X2/EXCLK/P122
OSCILLATOR
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
(| INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /0O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual Hardware.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

3. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 2.7 V< EVbooo < 4.0Vand 2.3V <Vp<2.7V

Maximum transfer rate = 1 50 [bps]
{~Cbox Rbx In (1 - V.b )} x 3
1 2.0
i Transfer rate x 2~ ¢+ Cb* RoxIn (1 ==, ™)}
Baud rate error (theoretical value) = 1 x 100 [%]

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with EVbpo> Vb.
6. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 1.8 V<EVopo <3.3Vand1.6V<Vp<2.0V

Maximum transfer rate = L 5 [bps]

{~Cbx RbxIn (1 - Vo )} %3

1
Transfer rate x 2

1
( Transfer rate )

1.5
—{-CboxRbxIn (1—T)}

Baud rate error (theoretical value) = x 100 [%)]

x Number of transferred bits
* This value is the theoretical value of the relative difference between the transmission and reception sides.
7. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vob tolerance (When
20- to 52-pin products)/EVop tolerance (When 64- to 128-pin products)) mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi,
see the DC characteristics with TTL input buffer selected.

UART mode connection diagram (during communication at different potential)

Vb
gRb
TxDq g Rx
RL78 microcontroller User device
RxDq Tx
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM =
0), target pin : ANIO to ANI14, ANI16 to ANI26, internal reference voltage, and temperature sensor output

voltage

(TA=-40to +85°C, 1.6 V< EVbpo = EVpp1 < Vop £5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Voo,

Reference voltage () = Vss)

temperature sensor output
voltage (HS (high-speed

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error**®* AINL | 10-bit resolution 1.8V<VDD<55V 1.2 £7.0 LSB

16V<Vbop<55V 1.2 +10.5 LSB
Note 3
Conversion time tconv 10-bit resolution 36V<Vbp<55V | 2125 39 us
Target pin: ANIOt0 ANI14, | 5 7\ < \pp <55V | 3.1875 39 s
ANI16 to ANI26
18V<Vbop<55V 17 39 us
16V<Vbb<55V 57 95 )7
Conversion time tconv 10-bit resolution 36V<Vbp<55V | 2375 39 us
Target pin: Internal 27V<Vbp<55V | 35625 39 P
reference voltage, and
24V<VbD<55V 17 39 )7

(2.4V <Vpp £5.5V, HS (high-speed main) mode)

main) mode)
Zero-scale error'***** "2 Ezs 10-bit resolution 1.8V<VDD<55V +0.60 | %FSR
1.6V<Vbb<5h5V +0.85 %FSR
Note 3
Full-scale error*'** %2 Ers 10-bit resolution 1.8V<Vop<55V 10.60 | %FSR
1.6V<Vbb<5h5V +0.85 %FSR
Note 3
Integral linearity error™*®* | ILE 10-bit resolution 1.8V<VbD<55V +4.0 LSB
1.6V<Vbb<5h5V 16.5 LSB
Note 3
Differential linearity error "*** | DLE 10-bit resolution 1.8V<Vbop<55V 2.0 LSB
1
1.6V<Vbpb<55V 2.5 LSB
Note 3
Analog input voltage VaiN ANIO to ANI14 0 Vob \
ANI16 to ANI26 0 EVooo \%
Internal reference voltage Vecr N4
(2.4V <Vpp £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupszs Ot \Y

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When the conversion time is set to 57 us (min.) and 95 us (max.).
4. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (A, D: Ta = -40 to +85°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage
(-) = AVrRerm/ANI1 (ADREFM = 1), target pin : ANIO, ANI2 to ANI14, ANI16 to ANI26

(TA = —-40 to +85°C, 24V <Vob £5.5V, 1.6 V < EVboo = EVop1 < Vb, Vss = EVsso = EVss1 = 0 V, Reference
voltage (+) = Veer "3, Reference voltage (<) = AVrerm= 0 V" * HS (high-speed main) mode)

Parameter Symbol Conditions MIN. | TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V<Vpbb<55V 17 39 us
Zero-scale error™*'* 2 Ezs 8-bit resolution 24V<VpoD<55V +0.60 | %FSR
Integral linearity error™®* ILE 8-bit resolution 24V<Vop<55V 42.0 LSB
Differential linearity error "**®* DLE 8-bit resolution 24V<VbD<55V +1.0 LSB
Analog input voltage VAN 0 Veer €3 v

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Referto 2.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the MAX. value when reference voltage () = AVRerm.
Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (-) = AVRrerm.
Differential linearity error: Add £0.2 LSB to the MAX. value when reference voltage (-) = AVRrerm.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.4 AC Characteristics

(TA =-40to +105°C, 2.4 V < EVppo = EVpp1 £ Vb £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Iltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed| 2.7 V<Vop<55V | 0.03125 1 s
instruction execution time) system main) mode 24V<Vo<27V| 0.0625 1 s
clock (fmain)
operation
Subsystem clock (fsus) 24V<Vm<55V| 28.5 30.5 31.3 us
operation
In the self HS (high-speed| 2.7 V<Vop<55V | 0.03125 s
programming| main)mode {2 4v<Ven<27V/| 0.0625 s
mode
External system clock frequency | fex 27V<Vop<55V 1.0 20.0 MHz
24V<Vop<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input high- | texs, tex. | 2.7V <Voo <55V 24 ns
level width, low-level width 24V <Vop<2.7V 30 ns
tExHs, 13.7 Us
texts
TIOO to TIO7, TI10 to TI17 input triH, 1/fmek+10 nshoe
high-level width, low-level width tri
TOO0O0 to TOO07, TO10 to TO17 fro HS (high-speed 40V <EVoo<55V 16 MHz
output frequency main) mode 2.7V<EVoo < 4.0V 8 MHz
24V <EVopo<27V 4 MHz
PCLBUZO0, PCLBUZ1 output frcL HS (high-speed 40V <EVooo <55V 16 MHz
frequency main) mode 2.7V <EVooo < 4.0 V 8 MHz
24V <EVopo <27V 4 MHz
Interrupt input high-level width, tINTH, INTPO 24V <Vop <55V 1 us
low-level width tnr INTPLto INTP1L | 2.4V < EVooo<5.5V 1 s
Key interrupt input low-level width | tkr KRO to KR7 24V <EVoo <55V 250 ns
RESET low-level width trsL 10 us
Note The following conditions are required for low voltage interface when Evooo < Vobp
2.4V <EVppo < 2.7 V: MIN. 125 ns
Remark fuck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn0, CKSmn1 bits of timer mode register mn (TMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0 to 7))
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RL78/G13

3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40to +105°C, 2.4 V < EVppo = EVop1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.

SCKp cycle time™*® | tkevz 40V<EVoo<55 |20 MHz < fuck 16/fuck ns
v fmek < 20 MHz 12/fmek ns
2.7V <EVooo<55 16 MHz < fmck 16/fmck ns
v fmexk < 16 MHz 12/fmck ns
24V <EVoo<55V 16/fmck ns

12/fmck and 1000 ns

SCKp high-/low-level tkH2, 4.0V <EVbooo<55V tkev2/2 — 14 ns

width bz 2.7V <EVooo< 5.5V teeval2 — 16 ns
2.4V <EVopoo<5.5V tkev2/2 — 36 ns

Slp setup time tsik2 2.7V <EVooo <55V 1/fmek+40 ns

(to SCKpT) " 2.4V <EVooo <55V Ufuck+60 ns

Slp hold time tksi2 2.4V <EVooo <55V 1/fmek+62 ns

(from SCKpT) Nte?

Delay time from tksoz C =30 pF Noe? 2.7V<EVoo<55 2/fuck+66 ns

SCKpl to SOp output \%

nees 2.4V <EVbmw<5.5 2/fmex+113 ns

\%

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpJ," when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpU when DAPmMn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. Cis the load capacitance of the SOp output lines.
5. Transfer rate in the SNOOZE mode : MAX. 1 Mbps

Caution

Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the

SOp pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1.

p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m =0, 1),
n: Channel number (n =0 to 3), g: PIM number (g =0, 1, 4, 5, 8, 14)
fmek: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00 to 03, 10 to 13))

CSI mode connection diagram (during communication at same potential)

SCK SCK
RL78 )
microcontroller Sip SO User device
SOp S
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RL78/G13

3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

Simplified 1°C mode connection diagram (during communication at different potential)

SDAr

RL78
microcontroller

SCLr

Vb Vb

&

SDA

User device

Simplified I°C mode serial transfer timing

SCL

1/fscL

tLow

tHIGH

SCLr \

SDAr /\

(during communication at different potential)

tHD:DAT

tsu:pAT

Caution Select the TTL input buffer and the N-ch open drain output (Voo tolerance (When 20- to 52-pin
products)/EVop tolerance (When 64- to 100-pin products)) mode for the SDAr pin and the N-ch
open drain output (Voo tolerance (When 20- to 52-pin products)/EVop tolerance (When 64- to 100-
pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output
mode register g (POMQg). For Vit and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Rbo[Q]:Communication line (SDAr, SCLr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr)
load capacitance, Vo[V]: Communication line voltage
2. r: lIC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)

3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00, 01, 02, 10, 12, 13)
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3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM =
0), target pin : ANIO to ANI14, ANI16 to ANI26, internal reference voltage, and temperature sensor output

voltage

(Ta = —40 to +105°C, 2.4 V < EVboo = EVpp1 £ Vob £ 5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) =
Vop, Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*®* AINL 10-bit resolution 24V<Vop<55V 1.2 17.0 LSB
Conversion time tconv 10-bit resolution 36V<Vbp<55V | 2125 39 us

Target pin: ANIO to ANI14, 27V<Vob<55V | 3.1875 39 P
ANI16 to ANI26
24V<VbDb<55V 17 39 )7
10-bit resolution 3.6V<Vbpb<55V | 2375 39 us
Target pin: Internal reference | 5 7\ <\pp <55V | 3.5625 39 P
voltage, and temperature S av<v csv 17 39
< <
sensor output voltage (HS AV SVPDEo s
(high-speed main) mode)
Zero-scale error"®**"? | Ezs 10-bit resolution 24V<VDD<55V 40.60 | %FSR
Full-scale error"®***? | Ers 10-bit resolution 24V<VDD<55V 40.60 | %FSR
Integral linearity error™*'® | ILE 10-bit resolution 24V<VboD<55V +4.0 LSB
1
Differential linearity error | DLE 10-bit resolution 24V <Vpp<55V +2.0 LSB
Note 1
Analog input voltage Vain ANIO to ANI14 0 Vob \
ANI16 to ANI26 0 EVooo
Internal reference voltage output Vacr "3 \Y
(2.4V <Vpp <£5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupsas o€ 3 \Y
(2.4V <Vpp £5.5V, HS (high-speed main) mode)

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Referto 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: Ta = -40 to +105°C)

3.10 Timing Specs for Switching Flash Memory Programming Modes
(Ta=-40to +105°C, 2.4 V < EVpopo = EVop1 £ Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuiniT POR and LVD reset must be released before 100 ms
communication for the initial the external reset is released.
setting after the external reset is
released
Time to release the external reset | tsu POR and LVD reset must be released before| 10 us
after the TOOLO pin is set to the the external reset is released.
low level
Time to hold the TOOLO pin at the | tvo POR and LVD reset must be released before 1 ms
low level after the external reset is the external reset is released.
released
(excluding the processing time of
the firmware to control the flash
memory)

A
\%

>

<1> <2> <

RESET /

I 723 s + two

3

processing 00H reception
time (TOOLRXD, TOOLTXD mode)

TOOLO

%

) e N

tsuinim

<1> The low level is input to the TOOLO pin.

<2> The external reset is released (POR and LVD reset must be released before the
external reset is released.).

<3> The TOOLO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete
the baud rate setting.

Remark tsuinit: Communication for the initial setting must be completed within 100 ms after the external reset is
released during this period.
tsu:  Time to release the external reset after the TOOLO pin is set to the low level
tio:  Time to hold the TOOLO pin at the low level after the external reset is released (excluding the

processing time of the firmware to control the flash memory)
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4. PACKAGE DRAWINGS

4.4 30-pin Products

R5F100AAASP, R5F100ACASP, R5F100ADASP, R5F100AEASP, R5F100AFASP, RSF100AGASP
R5F101AAASP, R5F101ACASP, R5F101ADASP, R5F101AEASP, R5F101AFASP, R5F101AGASP
R5F100AADSP, R5F100ACDSP, R5F100ADDSP, R5F100AEDSP, R5F100AFDSP, R5F100AGDSP
R5F101AADSP, R5F101ACDSP, R5F101ADDSP, R5F101AEDSP, R5F101AFDSP, R5F101AGDSP
R5F100AAGSP, R5F100ACGSP, R5F100ADGSP,R5F100AEGSP, R5F100AFGSP, R5F100AGGSP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP30-0300-0.65

PLSP0030JB-B

S30MC-65-5A4-3

0.18

HARARAARRARAAAH

O

SERLERERERER:

Il

NOTE

c E@ N [s| B

o[ m @)

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

detail of lead end

ITEM MILLIMETERS

A

9.85+0.15

0.45 MAX.

0.65 (T.P.)

+0.08
0.2475'g7

0.1+0.05

1.310.1

1.2

8.1+0.2

6.1+0.2

1.0+0.2

0.17+0.03

0.5

0.13

0.10

30320

0.25

ClH| U |Z|I2|r|XN|e|—|I|O|TmMm O O ®

0.6+0.15
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RL78/G13

4. PACKAGE DRAWINGS

4.11 64-pin Products

R5F100LCAFA, R5F100LDAFA, RSF100LEAFA, R5F100LFAFA, R5F100LGAFA, RSF100LHAFA, R5F100LJAFA,
R5F100LKAFA, R5F100LLAFA
R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA, R5F101LGAFA, R5F101LHAFA, R5F101LJAFA,
R5F101LKAFA, R5F101LLAFA
R5F100LCDFA, R5F100LDDFA, R5F100LEDFA, R5F100LFDFA, R5F100LGDFA, R5F100LHDFA, RSF100LJDFA,
R5F100LKDFA, R5F100LLDFA
R5F101LCDFA, R5F101LDDFA, R5F101LEDFA, R5F101LFDFA, R5F101LGDFA, R5F101LHDFA, RSF101LJDFA,
R5F101LKDFA, R5F101LLDFA
R5F100LCGFA, R5F100LDGFA, R5F100LEGFA, R5F100LFGFA, R5F100LGGFA, R5F100LHGFA,
R5F100LJGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP64-12x12-0.65

PLQPO0064JA-A

P64GK-65-UET-2

0.51

detail of lead end

mmm

1000001000000000
= i
EMO 17
iuuuuuiu

b

A2

[
Sawmhihiilililihihhhihhhiaa

NOTE

\
| L

Each lead centerline is located within 0.13 mm of
its true position at maximum material condition.

Al-

c—
|
iy
6 —j L
Lp
f— L] —
(UNIT:mm)
ITEM DIMENSIONS
D 12.00+0.20
E 12.00+0.20
HD 14.00+0.20
HE 14.00+0.20
A 1.60 MAX.
Al 0.10+0.05
A2 1.40+0.05
0.25
+0.08
b 0327509
+0.055
c 0145 26.045
L 0.50
Lp 0.60+0.15
, L1 1.00+0.20
0+5°
0 3°73
le] 0.65
X 0.13
y 0.10
ZD 1.125
ZE 1.125
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RL78/G13 4. PACKAGE DRAWINGS

4.12 80-pin Products

R5F100MFAFA, R5SF100MGAFA, R5F100MHAFA, R5SF100MJAFA, R5SF100MKAFA, R5F100MLAFA
R5F101MFAFA, R5F101MGAFA, R5F101MHAFA, R5F101MJAFA, R5F101MKAFA, R5F101MLAFA
R5F100MFDFA, R5F100MGDFA, R5F100MHDFA, R5F100MJDFA, R5F100MKDFA, R5F100MLDFA
R5F101MFDFA, R5F101MGDFA, R5F101MHDFA, R5F101MJDFA, R5F101MKDFA, R5F101MLDFA
R5F100MFGFA, R5SF100MGGFA, R5SF100MHGFA, R5F100MJGFA

JEITA Package Code RENESAS Code Previous Code MASS (TYPR) [g]
P-LQFP80-14x14-0.65 PLQPO0080JB-E P80GC-65-UBT-2 0.69
HD
detail of lead end
D
L1
TR ERR T -
/60 41N W~
— — |
——61 40 L_ —- T
— —
— ——
— —— 0 L
— —
— — L
— — p
— ——
[— JF — E HE
— ——
g g Referance Dimension in Millimeters
— — Symbol Min Nom | Max
— — D 13.80 | 14.00 | 14.20
| — O — E 13.80 | 14.00 | 14.20
— ——
1 =480 21— HD | 17.00 | 17.20 | 17.40
N\ L 20/
1 Tt HE 17.00 | 17.20 | 17.40
| I I
RO T T Tan
—ZE Al 0.05 0.125 | 0.20
o 7D A2 1.35 1.40 1.45
L] T
bp ‘%‘ X @‘ S ‘ AB ‘ bp 026 | 032 | 0.38
c 0.10 0.145 | 0.20
A L — 0.80 —
L . 0.886 .
A2 p 0.736 1.036
L1 1.40 1.60 1.80
i 9 00 30 80
.=Jf é[l[l[ll]l]l]l]l]l]l];l][ll]l]l]l]l][ll]l]% Lg e] — 0.65 —
X — — 0.13
=y [s] AL- T — T — [om
ZD — 0825 | —
ZE — 0825 | —
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