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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
21

32KB (32K x 8)

FLASH

4K x 8

2K x 8

1.6V ~ 5.5V

A/D 8x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

30-LSSOP (0.240", 6.10mm Width)
30-LSSOP
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RL78/G13 1. OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G13

PartNo. R5F100LEAXxxxFB #V0

L Packaging specification
#UO :Tray (HWQFN,VFBGA,WFLGA)
#V0 :Tray (LFQFP,LQFP,LSSOP)
#WO0 : Embossed Tape (HWQFN,VFBGA,WFLGA)
#X0 :Embossed Tape (LFQFP, LQFP, LSSOP)
Package type:
SP: LSSOP, 0.65 mm pitch
FP : LFQFP, 0.80 mm pitch
FA : LFQFP, 0.65 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch
LA : WFLGA, 0.50 mm pitch e 1
BG : VFBGA, 0.40 mm pitch noe 1

ROM number (Omitted with blank products)

Fields of application:
A : Consumer applications, operating ambient temperature : -40°C to +85°C
D : Industrial applications, operating ambient temperature : -40°C to +85°C
G : Industrial applications, operating ambient temperature : -40°C to +105°C

ROM capacity:
: 16 KB

32 KB

48 KB

64 KB

96 KB
1128 KB
1192 KB
1256 KB
: 384 KBNote2
512 KB\ete 2

count:

1 20-pin

1 24-pin

: 25-pinNote 1
: 30-pin

1 32-pin

: 36_pinNote1
: 40-pin

1 44-pin

: 48-pin

1 52-pin

: 64-pin

: 80-pin

: 100-pin

1 128-pinNote 2
RL78/G13 group

100 : Data flash is provided
101 : Data flash is not provided et 2

OMmMmo o>

S rxoeT

Pi

MITUZIrCEETMMOT>0NO

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

Notes 1. Products only for “A: Consumer applications (Ta = —40 to +85°C)”, and "G: Industrial applications
(TA=-40to +105°C)"
2. Products only for “A: Consumer applications (Ta= -40 to +85°C)”, and "D: Industrial applications (Ta
=—40 to +85°C)"
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(5/12)
Pin Package Data Fields of Ordering Part Number
count flash Application
Note
48 pins 48-pin plastic Mounted | A R5F100GAAFB#V0, R5F100GCAFB#V0, R5F 100GDAFB#V0,
LFQFP (7 x 7 mm, R5F100GEAFB#V0, R5F100GFAFB#V0, R5F100GGAFB#V0,
0.5 mm pitch) R5F100GHAFB#V0, R5F100GJAFB#V0, R5F100GKAFB#V0,
R5F100GLAFB#V0

R5F100GAAFB#X0, R5F100GCAFB#X0, R5F 100GDAFB#X0,
R5F100GEAFB#X0, R5F100GFAFB#X0, R5F100GGAFB#XO0,
R5F100GHAFB#X0, R5F100GJAFB#X0, R5F100GKAFB#X0,

R5F100GLAFB#X0

D R5F100GADFB#V0, R5F100GCDFB#V0, R5F100GDDFB#V0,
R5F100GEDFB#V0, R5F100GFDFB#V0, R5F100GGDFB#V0,
R5F100GHDFB#V0, R5F100GJDFB#V0, R5F100GKDFB#VO0,
R5F100GLDFB#V0

R5F100GADFB#X0, R5F100GCDFB#X0, R5F100GDDFB#XO0,
R5F100GEDFB#X0, R5F100GFDFB#X0, R5F100GGDFB#X0,
R5F100GHDFB#X0, R5F100GJDFB#X0, R5F100GKDFB#XO0,
R5F100GLDFB#X0

G R5F100GAGFB#V0, R5F100GCGFB#V0, R5F100GDGFB#V0,
R5F100GEGFB#V0, R5F100GFGFB#V0, R5F100GGGFB#VO0,
R5F100GHGFB#V0, R5F100GJGFB#V0

R5F100GAGFB#X0, R5F100GCGFB#X0, R5F100GDGFB#XO0,
R5F100GEGFB#X0, R5F100GFGFB#X0, R5F100GGGFB#X0,
R5F100GHGFB#X0, R5F100GJGFB#X0

Not A R5F101GAAFB#V0, R5F101GCAFB#V0, R5F101GDAFB#VO,

mounted R5F101GEAFB#V0, R5F101GFAFB#V0, R5F101GGAFB#VO0,
R5F101GHAFB#V0, R5F101GJAFB#V0, R5F101GKAFB#VO,
R5F101GLAFB#V0

R5F101GAAFB#X0, R5F101GCAFB#X0, R5F101GDAFB#X0,
R5F101GEAFB#X0, R5F101GFAFB#X0, R5F101GGAFB#XO0,
R5F101GHAFB#X0, R5F101GJAFB#X0, R5F101GKAFB#X0,
R5F101GLAFB#X0

D R5F101GADFB#V0, R5F101GCDFB#V0, R5F101GDDFB#V0,
R5F101GEDFB#V0, R5F101GFDFB#V0, R5F101GGDFB#V0,
R5F101GHDFB#V0, R5F101GJDFB#V0, R5F101GKDFB#V0,
R5F101GLDFB#V0

R5F101GADFB#X0, R5F101GCDFB#X0, R5F101GDDFB#X0,
R5F101GEDFB#X0, R5F101GFDFB#X0, R5F101GGDFB#XO0,
R5F101GHDFB#X0, R5F101GJDFB#X0, R5F101GKDFB#XO0,
R5F101GLDFB#X0

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering

part numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(6/12)
Pin count Package Data flash Fields of Ordering Part Number
Application
Note
48 pins 48-pin plastic Mounted A R5F100GAANA#UO, R5F100GCANA#UO, R5F100GDANA#UO,
HWQFN (7 x 7 mm, R5F100GEANA#UO, R5F100GFANA#UO, R5F100GGANA#UO,
0.5 mm pitch) R5F100GHANA#UO, R5F100GJANA#UO, R5F100GKANA#UO,
R5F100GLANA#UO

R5F100GAANA#WO0, R5F100GCANA#WO,
R5F100GDANA#WO0, R5F100GEANA#WO,
R5F100GFANA#WO0, R5F100GGANA#WO,
R5F100GHANA#WO, R5F100GJANA#WO,
R5F100GKANA#WO0, R5F100GLANA#WO

D R5F100GADNA#UO, R5F100GCDNA#UO, R5F100GDDNA#UO,
R5F100GEDNA#UO, R5F100GFDNA#UO, R5F100GGDNA#UO,
R5F100GHDNA#UO, R5F100GJDNA#UO, R5F 100GKDNA#UO,
R5F100GLDNA#UO

R5F100GADNA#WO0, R5F100GCDNA#WO,
R5F100GDDNA#WO0, R5F 100GEDNA#WO,
R5F100GFDNA#WO0, R5F 100GGDNA#WO,
R5F100GHDNA#WO0, R5F100GJDNA#WO,
R5F100GKDNA#WO0, R5F100GLDNA#W0

G R5F100GAGNA#UO, R5F100GCGNA#UO, R5F100GDGNA#UO,
R5F100GEGNA#UO, R5F100GFGNA#UO, R5F100GGGNA#UO,
R5F100GHGNA#UO, R5F100GJGNA#UO

R5F100GAGNA#WO0, R5F100GCGNA#WO,
R5F100GDGNA#WO0, R5F100GEGNA#WO,
R5F100GFGNA#WO0, R5F100GGGNA#WO,

R5F 100GHGNA#WO0, R5F100GJGNA#WO0

Not A R5F101GAANA#UO, R5F101GCANA#UO, R5F101GDANA#UO,

mounted R5F101GEANA#UO, R5F101GFANA#UO, R5F101GGANA#UO,
R5F101GHANA#UO, R5F101GJANA#UO, R5F101GKANA#UO,
R5F101GLANA#UO

R5F101GAANA#WO0, R5F101GCANA#WO,
R5F101GDANA#WO, R5F101GEANA#WO,
R5F101GFANA#WO, R5F101GGANA#WO,
R5F101GHANA#WO, R5F101GJANA#WO,
R5F101GKANA#WO, R5F101GLANA#WO

D R5F101GADNA#UO, R5F101GCDNA#UO, R5F101GDDNA#UO,
R5F101GEDNA#UO, R5F101GFDNA#UO, R5F101GGDNA#UO,
R5F101GHDNA#UO, R5F101GJDNA#UO, R5F101GKDNA#UO,
R5F101GLDNA#UO

R5F101GADNA#WO, R5F101GCDNA#WO,
R5F101GDDNA#WO0, R5F101GEDNA#WO,
R5F101GFDNA#WO0, R5F 101 GGDNA#WO,
R5F101GHDNA#WO0, R5F101GJDNA#WO,
R5F101GKDNA#WO0, R5F101GLDNA#WO0

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering

part numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13

1. OUTLINE

1.3.5 32-pin products

e 32-pin plastic HWQFN (5 x 5 mm, 0.5 mm pitch)

P10/SCK00/SCLO0/(TI07)/(TO07)

P11/S100/RxD0/TOOLRxD/SDA00/(TI06)/(TO06)

~——~0O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

~——=O P16/TI01/TO01/INTP5/(RXDO0)
~—=O P17/T102/TO02/(TXDO0)

exposed die pad

P147/ANI18 O=—»

P23/ANI3 O=—=

P22/ANI2 O=—=
P21/ANI1/AVREFM O-=—»]
P20/ANIO/AVRerp O=—»]
P01/ANI16/TO00/RXD1 O=—»
POO/ANI17/TI00/TXD1 O=—»
P120/ANI19 O=—-»]

N
~
n
w

25

Rl~——=0O P12/S000/TxDO/TOOLTXD/(TIO5)/(TO05)
N|~——0O P13/TxD2/SO20/(SDAAO)/(TI04)/(TO04)

Bl«——+0 P14/RxD2/SI120/SDA20/(SCLAO)/(TI03)/(TO03)

-
©
—_
[ee]

RL78/G13
(Top View)

.
_L_L\‘
oo

14

-
w

12

—_
—_

10

O

<-—0O P51/INTP2/SO11

«—=O P50/INTP1/SI11/SDA11
«—O P30/INTP3/SCK11/SCL11
~—O P70

~—=O P31/TI103/TO03/INTP4/PCLBUZ0
~—0 P62

~—=0O P61/SDAAQ

~—(0O P60/SCLAO

INDEX MARK——/

P40/TOOLO O=—~

P137/INTP0 O——{w

P122/X2/EXCLK O———={ &

P121/X1 O—— o
REGC O———(o
Vss O———~

Voo O——{®

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 1/0

redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual.
3. Itis recommended to connect an exposed die pad to Vss.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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RL78/G13

1. OUTLINE

1.5.4 30-pin products

TIMER ARRAY
UNIT (8ch)
TI00/PO0 ——1{~]
TO00/POT = cho
TI01/TO01/P16 ~—t= cht
TI02/TO02/P17 =
(TI02/TO02/P15)

TI03/TO03/P31 __ | | -
(TI03/TO03/P14)
(TI04/TO04/P13) ~—{+] chd
(TI05/TO05/P12) == ch5
(TIO7/TO07/P10) =—{+] o

RxD2/P14 — =)

WINDOW
WATCHDOG
TIMER
LOW-SPEED
i-SPEE 12—BI'!I'_IIU'IIE'ERVAL
OSCILLATOR

REAL-TIME
CLOCK

SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) —| _
TXDO/P12(TXDO/P17) ~—| UARTO
RxD1/POT — =]
TXD1/PO0 ~—| UART
SCKO0/P10
SI00/P11 Csl00
SO00/P12
SCK11/P30
SI11/P50 csi1
SO11/P51
SCLOO/P10~—

1IC00

lic11

SDA00/P11 ~—

SCL11/P30 =—
SDA11/P50 «—

SERIAL ARRAY
UNIT1 (2ch)

RxD2/P14
TxD2/P13 UART2
LINSEL

SCK20/P15
SI20/P14 CsI20

S020/P13

SCL20/P15 -— 11C20
SDA20/P14 =—]

RL78
CPU
CORE

CODE FLASH MEMORY

|~ DATAFLASH MEMORY
—

K=

-

K=

<=

RAM
Voo Vss TOOLRxXD/P11,
TOOLTXD/P12
[+ SDAAO/PE1(SDAAD/P13)
SERIAL
INTERFACE lICA0 SCLAO/PBO(SCLAO/P14)
BUZZER OUTPUT
_________ PCLBUZO/P31,
PCLBUZ1/P1
CLOCK OUTPUT CLBUZ1/P15
CONTROL
MULTIPLIER&
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR
DIRECT MEMORY
ACCESS CONTROL
BCD
ADJUSTMENT

<:> P00, PO1
<:> P10 to P17
<:> P20 to P23
<:> P30, P31
=]
<:> P50, P51
<:> P60, P61
=3
= Tl
e ]

P40

ANIO/P20 to
ANI3/P23
ANI16/P01, ANI17/P0O,
K| AID CONVERTER ANI18/P147, ANI9/P120
AVRrere/P20
AVRrerm/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG [=——=TOOLO/P40
SYSTEM
CONTROL  |~——RESET
HIGH-SPEED| [+ X1/P121
ON-CHIP
oot oR X2/EXCLK/P122
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 /O

redirection register (PIOR).

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

Refer to Figure 4-8 Format of Peripheral I/O Redirection Register

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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RL78/G13

1. OUTLINE

[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]
Caution This outline describes the functions at the time when Peripheral 1/0 redirection register (PIOR)

is set to OOH.
(1/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & o o & &
N 1 N N N 1 N N N 1
s | 2|/ 8| 28| 2| 8| ¢g| 8|z
@ Y X X %4 %% < < o) 9
Code flash memory (KB) 16 to 192 16 to 512 16 to 512 32to 512 32to 512
Data flash memory (KB) 4t08 | 4t08 | - 4108 4t08 | 4108 -
RAM (KB) 2 to 16" 2 to 32" 2 to 32" 2 to 32" 2 to 32"
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo =2.7 t0 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo =2.4t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo =1.81t05.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8t0 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose registers (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fi1 = 32 MHz operation)
0.05 us (High-speed system clock: fux = 20 MHz operation)
30.5 us (Subsystem clock: fsus = 32.768 kHz operation)
Instruction set o Data transfer (8/16 bits)
e Adder and subtractor/logical operation (8/16 bits)
o Multiplication (8 bits x 8 bits)
* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
I/O port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
(N-ch O.D. I/O (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0
[Voo withstand [Voo withstand [Voo withstand [Voo withstand [Voo withstand
voltage]: 10) voltage]: 10) voltage]: 11) voltage]: 13) voltage]: 15)
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-ch O.D. I/O 3 4 4 4 4
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
12-bit interval timer (IT) 1 channel
Timer output 4 channels (PWM 5 channels (PWM outputs: 4"°%), 8 channels (PWM
outputs: 3 "%, 8 channels (PWM outputs: 7"°?)"*? outputs: 7"*°?)
8 channels (PWM
outputs: 7 "*%)**°
RTC output 1 channel
o 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.

R5F100xD, R5F101xD (x = E to G, J, L):
R5F100xE, R5F101xE (x = E to G, J, L):
R5F100xJ, R5F101xJ (x = F, G, J, L):
R5F100xL, R5F101xL (x = F, G, J, L):

Start address FF300H
Start address FEFOOH
Start address FAFOOH
Start address F7FO0H

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).

R01DS0131EJ0330 Rev.3.30

Mar 31, 2016

RRENESAS

Page 50 of 196




RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Notes 1. Total current flowing into Voo and EVbbo, including the input leakage current flowing when the level of the
input pin is fixed to Vob, EVpoo or Vss, EVsso. The values below the MAX. column include the peripheral
operation current. However, not including the current flowing into the A/D converter, LVD circuit, 1/O port,
and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

. During HALT instruction execution by flash memory.

. When high-speed on-chip oscillator and subsystem clock are stopped.

When high-speed system clock and subsystem clock are stopped.

When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and

setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.

However, not including the current flowing into the 12-bit interval timer and watchdog timer.

6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.

7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as

below.
HS (high-speed main) mode: 2.7 V <Vop < 5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vop<5.5V@1 MHzto 8 MHz
LV (low-voltage main) mode: 1.6 V<Vop <5.5V@1 MHz to 4 MHz

8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT

mode.

o s e

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fii:  High-speed on-chip oscillator clock frequency
3. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 66 of 196
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (2/2)
(Ta =—-40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vbop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter | Symbol Conditions HS (high- LS (low- LV (low- Unit
speed main) | speed main)| voltage
Mode Mode main) Mode
MIN. [MAX.| MIN. | MAX. | MIN. | MAX.
Transfer rate Transmission |4.0 V < EVooo < 5.5V, Note Note Note | bps
27V<Vb<40V 1 1 1
Theoretical 2.8 2.8 2.8 | Mbps
Value Of the Note 2 Note 2 Note 2
maximum
transfer rate
Co=50pF,Ro=
14kQ,Vb=27
\Y
2.7V <EVbopo<4.0V, Note Note Note | bps
23V<Vo<27V 3 3 3
Theoretical 1.2 1.2 1.2 | Mbps
Va|Ue Of the Note 4 Note 4 Note 4
maximum
transfer rate
Co=50pF, Ro =
27k, Vb=23
\Y
1.8V <EVopo<33V, Notes Notes Notes| bps
16V<Vo<20V 5,6 5,6 5,6
Theoretical 0.43 0.43 0.43 | Mbps
Value Of the Note 7 Note 7 Note 7
maximum
transfer rate
Cb=50pF,Ro=
55kQ, Vb=1.6
\Y

Notes 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid
maximum transfer rate.

Expression for calculating the transfer rate when 4.0 V <EVboo<5.5Vand 2.7V <Vb<4.0V

1

Maximum transfer rate = [bps]

{~Cbx RoxIn(1- V'b )} %3
1 2.2
, Transfer rate x 2~ ¢ < * RexIn (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.
2. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.

R01DS0131EJ0330 Rev.3.30
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(33)
(Ta =—-40 to +85°C, 1.8 V < EVppo = EVpp1 < Vbb < 5.5V, Vss = EVsso = EVss1 = 0 V)
Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.

Slp setup time tsikt 40V<EVbpo<55YV, 44 110 110
(to SCKpJ) "’ 27V<Vb<4.0V,

Co = 30 pF, Ro = 1.4 kQ

2.7V <EVopo < 4.0 V, 44 110 110
23V<Ve<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVbpoo < 3.3V, 110 110 110
1.6V<Vb<2.0V™?

Cb =30 pF, Ro = 5.5 kQ

Slp hold time tisi 40V <EVooo<5.5V, 19 19 19
(from SCKp{) "’ 27V<Voh<4.0V,

Co = 30 pF, Ro = 1.4 kQ

2.7V <EVbpo<4.0V, 19 19 19
23V<Vb<27V,

Co = 30 pF, Ro = 2.7 kQ

1.8 V<EVboo< 3.3V, 19 19 19
1.6V <Vb<2.0V"?,

Cb =30 pF, Ro = 5.5 kQ

Delay time from SCKpT | t«sor 40V <EVopo<5.5V, 25 25 25
to 2.7V<Vb<4.0V,

Note 1

SOp output Cb =30 pF, Ro = 1.4 kQ

27V <EVooo<4.0V, 25 25 25
23V<Vh<27V,

Cb =30 pF, Ro = 2.7 kQ

1.8V <EVboo< 3.3V, 25 25 25
1.6 V<Vb<2.0VNe?

Co = 30 pF, Ro = 5.5 kQ

Notes 1. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
2. Use it with EVbpo > Vb.

ns

ns

ns

ns

ns

ns

ns

ns

ns

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

(Remarks are listed on the next page.)
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

CSI mode connection diagram (during communication at different potential)

<Slave>

Vb

RL78

microcontroller Slp

T

SCKp

SOp

Remarks 1. Ro[Q2]:Communication line (SOp) pull-up resistance, Co[F]: Communication line (SOp) load
capacitance, Vb[V]: Communication line voltage

SCK

SO

Sl

User device

2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number, n: Channel number (mn = 00, 01, 02, 10,

12, 13), g: PIM and 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))
4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.

Use other CSI for communication at different potential.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn =1.)

tkev2

k2 tikH2
/
SCKp
N\ N
tsik2 tKsi2
Slp Input data
tkso2
SOp Output data

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.)

tkey2

tkH2 tkL2

SCKp /
\\

tsik2 trsi2

Slp Input data

tkso2

SOp Output data

Remarks 1. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number,
n: Channel number (mn = 00, 01, 02, 10, 12. 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(10) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I’c mode) (2/2)
(Ta =-40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vb < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed | LS (low-speed | LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data setup time tsu:DAT 40V <EVooo<55V, 1/fmck + 1/fmck 1/fuck kHz
(reception) 27V<Vo<4.0V, 135M° +N1‘930 +N1‘930
Cb =50 pF, Ro = 2.7 kQ
27V <EVopo<4.0V, 1/fmek + 1/fmck 1/fmek kHz
23V<Ve<27V, 135Nes +190 +190
Note 3 Note 3
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<55V, 1/fmek + 1/fmck 1/fmek kHz
27V<Vb<4.0V, 190M"°* +190 +190
Note 3 Note 3
Cb =100 pF, Ro = 2.8 kQ
27V <EVopo<4.0V, 1/fmek + 1/fmck 1/fmek kHz
23V<Ve<27V, 190"*°? +190 +190
Note Note
Cb = 100 pF, Ro = 2.7 kQ ” ”
1.8V <EVbpo< 3.3V, 1/fmck + 1/fmck 1/fmck kHz
1.6V <Vb<2.0V™? 190 Me? +190 +190
Cb = 100 pF, Ro = 5.5 kQ
Data hold time tHD:DAT 40V <EVopo<55V, 0 305 0 305 0 305 ns
(transmission) 27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ
2.7V <EVopo<4.0V, 0 305 0 305 0 305 ns
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<5.5V, 0 355 0 355 0 355 ns
27V<Ve<4.0V,
Cb =100 pF, Ro = 2.8 kQ
2.7V <EVopo<4.0V, 0 355 0 355 0 355 ns
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ
1.8V <EVbpo<3.3V, 0 405 0 405 0 405 ns
1.6 V<Vo<2.0VM©?
Cb =100 pF, Ro = 5.5 kQ

Notes 1. The value must also be equal to or less than fmck/4.
2. Use it with EVbbo> Vb.

3. Set the fmck value to keep the hold time of SCLr = "L" and SCLr = "H".

Caution Select the TTL input buffer and the N-ch open drain output (Voo tolerance (for the 20- to 52-pin
products)/EVop tolerance (for the 64- to 128-pin products)) mode for the SDAr pin and the N-ch
open drain output (Voo tolerance (for the 20- to 52-pin products)/EVob tolerance (for the 64- to 128-
pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output
mode register g (POMg). For ViH and ViL, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(2) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerw/ANI1 (ADREFM = 1), target pin : ANI16 to ANI26

(Ta =-40 to +85°C, 1.6 V < EVbbo = EVop1 < Voo < 5.5V, 1.6 V< AVRerp < VDD < 5.5 V, Vss = EVsso = EVss1 =0 V,
Reference voltage (+) = AVrerp, Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™*’ AINL 10-bit resolution 1.8V <AVRerP < 5.5V 1.2 5.0 LSB

Notes 3, 4
EVDDO = AVrere = Voo 1.6 V < AVRerp < 5.5 V™° 12 | 85 | LSB
5
Conversion time tconv 10-bit resolution 3.6V<VbDb<55V 2.125 39 y7:]
Target ANIpin : ANIT6to |5 7y <ypp<55V 3.1875 39 us
ANI26
1.8V<VbD<55V 17 39 y7:]
1.6V<VDD<55V 57 95 us
Zero-scale error*™*"* | Ezs 10-bit resolution 1.8V <AVrerr < 5.5V +0.35 | %FSR
_ _ Notes 3,4
EVDD0 = AVRere = Voo 1.6 V < AVrerp < 5.5 V™ £0.60 | %FSR
5
Full-scale error***"? Ers 10-bit resolution 1.8V <AVrerr < 5.5V +0.35 | %FSR
EV — AV — V Notes 3, 4
bpo = AVRerp = Voo 1.6 V < AVrerp < 5.5 V™ +0.60 | %FSR
5
Integral linearity error™* | ILE 10-bit resolution 1.8V <AVrerr <55V +3.5 LSB
1 Notes 3, 4
EVDDO = AVrere = Voo 1.6 V < AVRerp < 5.5 V™° 6.0 | LSB
5
Differential linearity DLE 10-bit resolution 1.8V <AVrerpr <55V +2.0 LSB
error™®™" EVDDO = AVaere = Voo ™" | 4 5/ < AVrerp < 5.5 V" 25 | LSB
5
Analog input voltage Vain ANI16 to ANI26 0 AVrerp \
and EVooo

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVrerr < Vop, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVgere = Voo.
Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVgerr = Voo.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVrere = Voo.
4. When AVrerr < EVono < Vb, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVgere = Voo.
Zero-scale error/Full-scale error: Add £0.20%FSR to the MAX. value when AVrerer = Voo.
Integral linearity error/ Differential linearity error: Add 2.0 LSB to the MAX. value when AVrerr = Vob.
5. When the conversion time is set to 57 us (min.) and 95 us (max.).
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.6.5 Power supply voltage rising slope characteristics

(Ta = -40 to +85°C, Vss = 0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Power supply voltage rising slope

Svop

54

V/ms

Caution

reaches the operating voltage range shown in 2.4 AC Characteristics.

2.7 RAM Data Retention Characteristics

(Ta = -40 to +85°C, Vss = 0 V)

Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

Voobr

1.46""

5.5

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is

generated.
I STOP mode Operation mode
RAM data retention ———
))
1
Veo ? VobpR
STOP instruction execution
/
Standby release signal
(interrupt request) N
0
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RL78/G13

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

3.3.2 Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products

(Ta=-40to +105°C, 2.4 V<EVppo < Vbp < 5.5V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ioo1 Operating | HS (high- | fin = 32 MHz"*® | Basic Voo =5.0 V 2.1 mA
Soﬂr‘rent mode srfjjéj"maﬁm) (;peratlo Voo = 3.0 V 21 mA
Normal | Voo =5.0 V 4.6 7.5 mA
‘;Pera‘io Voo =3.0V 46 | 75 | mA
fin = 24 MHz"** | Normal | Voo =5.0V 3.7 5.8 mA
‘;Pera‘io Vop =3.0 V 37 | 58 | mA
fin = 16 MHz""** | Normal | Voo=5.0V 2.7 4.2 mA
;’Pera“O Voo =3.0V 27 | 42 | mA
HS (high- | fux = 20 MHZ""**, | Normal | Square wave input 3.0 4.9 mA
speengle:in) Voo =5.0V operatio | Resonator 3.2 5.0 mA
mode n connection
fwx = 20 MHZ""*?, | Normal | Square wave input 3.0 4.9 mA
Voo =3.0V operatio | Resonator 3.2 5.0 mA
n connection
fwx = 10 MHZ""*?, | Normal | Square wave input 1.9 29 mA
Voo =5.0 V operalio | pesonator 19 | 29 | mA
n connection
fux = 10 MHZ""?, | Normal | Square wave input 1.9 2.9 mA
Voo =3.0V operalio | pesonator 19 | 29 | mA
n connection
Subsystem | fsus = 32.768 kHz | Normal | Square wave input 41 4.9 LA
clock Noted operatio | Resonator 42 5.0 LA
operation | T, = _40°C n connection
fsus = 32.768 kHz | Normal | Square wave input 41 4.9 LA
o operatio Resonator 4.2 5.0 LA
Ta = +25°C n connection
fsus = 32.768 kHz | Normal | Square wave input 4.2 5.5 HA
Note 4 operatio | Rosonator 4.3 5.6 LA
Ta = +50°C n connection
fsus = 32.768 kHz | Normal | Square wave input 4.3 6.3 LA
Noted operatio | Resonator 4.4 6.4 LA
Ta = +70°C n connection
fsus = 32.768 kHz | Normal | Square wave input 4.6 7.7 HA
Noted operation | Resonator 47 7.8 LA
Ta = +85°C connection
fsus = 32.768 kHz | Normal | Square wave input 6.9 19.7 LA
ote s operation | Resonator 7.0 | 19.8 | A
Ta = +105°C connection
(Notes and Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta =—-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vbp < 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/fmek ns
v fuek < 20 MHz 12/fmek ns
2.7V<EVom<55 16 MHz < fmek 16/fmck ns
v fuek < 16 MHz 12/fmek ns
24V <EVoo<55V 16/fmck ns

12/fuck and 1000 ns

SCKp high-/low-level tKkH2, 40V <EVopo<5.5V tkev2/2 — 14 ns

width ta 2.7V <EVon<55V tkovz/2 — 16 ns
2.4V <EVopo< 5.5V tkev2/2 — 36 ns

Slp setup time tsike 2.7V <EVbpo<5.5V 1/fmek+40 ns

(to SCKpT) ™" 2.4V <EVoon <55V 1/fuc+60 ns

Slp hold time tksi2 24V <EVopo <55V 1/fmck+62 ns

(from SCKpT) "2

Delay time from tksoe C =30 pF"** 2.7V <EVoo <55 2/fwck+66 ns

SCKpJ to SOp output v

e 24V <EVoro<55 2uck+113 | ns

\%

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to

SCKpld” 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
SCKpJ{” when DAPmn = 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 SCKp?” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. C is 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 Sip 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)
2. 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 to 03, 10 to 13))

CSI mode connection diagram (during communication at same potential)

SCK SCK
RL78 Slp SO User device
microcontroller
SOp sl
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock
input)
(Ta =-40 to +105°C, 2.4 V < EVbpo = EVbp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

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

SCKp cycle time "™’ tkcve 40V<EVow<55 |24 MHz < fuck 28/fmck ns
v, 20 MHz < fmek <24 MHz 24/fmek ns
27TV<Vo<40V | g MHz < fuok <20 MHz 20/fuck ns

4 MHz < fmck <8 MHz 16/fmck ns
fmek <4 MHz 12/fmek ns
27V<EVo<4.0 |24 MHz < fvck 40/fmek ns
v, 20 MHz < fmek <24 MHz 32/fmck ns
238V=We<27V | 16 MHz < fuck <20 MHz 28/fuick ns
8 MHz < fmck <16 MHz 24/fmek ns
4 MHz < fwek <8 MHz 16/fmck ns
fmek < 4 MHz 12/fmek ns
24V<EVon<33 |24 MHz < fvck 96/fmck ns
V. 20 MHz < fuck <24 MHz 72/fuck ns
18V<Ve<20V 46 MHz < fuck <20 MHz 64/fuck ns
8 MHz < fwek <16 MHz 52/fmck ns
4 MHz < fmck <8 MHz 32/fmek ns
fmek <4 MHz 20/fmek ns

SCKp high-/low-level tkH2, 40V <EVbooo<55V, tkeve/2 — 24 ns

width kL2 27V<Vb<4.0V
2.7V <EVbooo<4.0V, tkcy2/2 — 36 ns
23V<Vb<27V
2.4V <EVopo< 3.3V, tkev2/2 — 100 ns
1.6V<Vb<2.0V™?

Slp setup time tsika 40V <EVooo<55V, 1/fmck + 40 ns

(to SCKpT) " 27V<Vo<4.0V
2.7V <EVbooo<4.0V, 1/fmek + 40 ns
23V<Vb<27V
2.4V <EVbpo<3.3V, 1/fwck + 60 ns
1.6V<Ve<2.0V

Slp hold time tksiz 1/fmek + 62 ns

(from SCKp™) "**

Delay time from SCKp{ tksoz 40V <EVopo<55V,27V<Vb<4.0V, 2/fmek + 240 ns

to SOp output "*** Cb =30 pF, Ro = 1.4 kQ
27V <EVooo<4.0V,23V<Vp<27V, 2/fmek + 428 ns
Cb = 30 pF, Ro = 2.7 kQ
24V <EVbpo<33V,1.6V<Vb<20V 2/fmck + 1146 ns
Cb =30 pF, Ro = 5.5 kQ

(Notes, Caution and Remarks are listed on the next page.)
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RL78/G13

4. PACKAGE DRAWINGS

4.6 36-pin Products

R5F100CAALA, R5F100CCALA, R5F100CDALA, R5F100CEALA, R5F100CFALA, R5F100CGALA
R5F101CAALA, R5F101CCALA, R5F101CDALA, R5F101CEALA, R5F101CFALA, R5F101CGALA
R5F100CAGLA, R5F100CCGLA, R5F100CDGLA, R5F100CEGLA, R5F100CFGLA, R5F100CGGLA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-WFLGAS36-4x4-0.50

PWLGO036KA-A

P36FC-50-AA4-2

0.023

——32x¢b|P|ox @[ S| AB]
ZD
L1 55‘
—p-0-O CP CP 6
OO0 0000 5
26
O 0000 4
+ E —+ -1+ + 2.90
/@o 0000 |3
‘ 000000 |2
© O 0|0 O {:‘1 1
+ +
/ @ =
F EDCUB A
INDEX MARK ‘Slw[s|B] @/ 20 \@
A
|
| 7T !
i _
oy s
DETAIL (C) DETAIL (D) DETAIL (E) ONITimm)
_ £0.70£0.05 R0.17+0.05 R0.17:+0.05 0.70+0.05— ITEM__DIMENSIONS
& —055+0.05 R0.12+0.05 R0.12£0.05 0.55+0.05 — D 4.00£0.10
075 0.757 E  4.00:0.10
@ ~0.55 0.55— " 020
le] 0.50
\\ 7 A 0.69+0.07
b 0.24+0.05
b
(LAND PAD) % x gg:
y .
$0.34+0.05
(APERTURE OF 0.55 0.55 N R0.275+0.05 yt 020
SOLDER RESIST) 0.75 0.75 ZD 075
0.55+0.05 0.55+0.05 R0.35+0.05 ZE 078
0.70+0.05 0.70+0.05
©2012 Renesas Electronics Corporation. All rights reserved.
RO1DS0131EJ0330 Rev.3.30 RENESANAS Page 183 of 196

Mar 31, 2016



RL78/G13 4. PACKAGE DRAWINGS

4.9 48-pin Products

R5F100GAAFB, R5F100GCAFB, R5F100GDAFB, R5F100GEAFB, R5F100GFAFB, R5F100GGAFB,
R5F100GHAFB, R5F100GJAFB, R5F100GKAFB, R5F100GLAFB

R5F101GAAFB, R5F101GCAFB, R5F101GDAFB, R5F101GEAFB, R5F101GFAFB, R5F101GGAFB,
R5F101GHAFB, R5F101GJAFB, R5F101GKAFB, R5F101GLAFB

R5F100GADFB, R5F100GCDFB, R5F100GDDFB, R5F100GEDFB, R5F100GFDFB, R5F100GGDFB,
R5F100GHDFB, R5F100GJDFB, R5F100GKDFB, R5F100GLDFB

R5F101GADFB, R5F101GCDFB, R5F101GDDFB, R5F101GEDFB, R5F101GFDFB, R5F101GGDFB,
R5F101GHDFB, R5F101GJDFB, R5F101GKDFB, R5F101GLDFB

R5F100GAGFB, R5F100GCGFB, R5F100GDGFB, R5F100GEGFB, R5F100GFGFB, R5F100GGGFB,
R5F100GHGFB, R5F100GJGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
P-LFQFP48-7x7-0.50 PLQP0048KF-A P48GA-50-8EU-1 0.16
HD
D
HHHHHHHHHHHH detail of lead end
36 25
/137 24 ] c—
— — |
/1 1 0 — L
[E— I
-+ E HE Lp
— 1 —
-
[— —
[ — I
— O —
1 ——s 13— (UNIT:mm)
ITEM DIMENSIONS
1 12 —_—
‘ ‘ ‘ D 7.00+0.20
ZE L] HD 9.00+0.20
HE 9.00+0.20
- ZD A 1.60 MAX.
A1 0.10+0.05
b|D| x @[ s | A A2 140:0.05
B 0.25
A2 b 0.22+0.05
AETE
/J L 0.50
ﬂ—___ *—————j—\ Lp 0.60+0.15
AR _____L___ HERERERE . L1 1.000.20
0 318
|y S A1- E 0.50
X 0.08
y 0.08
NOTE ZD 0.75
ZE 0.75

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.

©2012 Renesas Electronics Corporation. All rights reserved.

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 186 of 196
Mar 31, 2016



RL78/G13

4. PACKAGE DRAWINGS

4.10 52-pin Products

R5F100JCAFA, R5F100JDAFA, R5F100JEAFA, R5F100JFAFA, R5F100JGAFA, R5F100JHAFA, R5F100JJAFA,
R5F100JKAFA, R5F100JLAFA
R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, R5F101JFAFA, R5F101JGAFA, R5F101JHAFA, R5SF101JJAFA,
R5F101JKAFA, R5F101JLAFA
R5F100JCDFA, R5F100JDDFA, R5F100JEDFA, R5F100JFDFA, R5F100JGDFA, R5F100JHDFA, R5F100JJDFA,
R5F100JKDFA, R5F100JLDFA
R5F101JCDFA, R5F101JDDFA, R5F101JEDFA, R5F101JFDFA, R5F101JGDFA, R5F101JHDFA, R5F101JJDFA,
R5F101JKDFA, R5F101JLDFA
R5F100JCGFA, R5F100JDGFA, R5F100JEGFA, R5F100JFGFA, R5F100JGGFA, R5F100JHGFA, R5F100JJGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP52-10x10-0.65

PLQP0052JA-A

P52GB-65-GBS-1

0.3

HD

_HHHHHHAHAHAAA

[ 39 27 Y
1|40 26|
1] |
1] ]
1] ]
1] |
1] |
=i= + Si=|
1] |
1] |
1] ]
1] ]
1] |
I:H:SQ |

RS

detail of lead end

SRR

A
A2 }

[ \
ST A

NOTE

A1~

1.Dimensions “%1” and “*2” do not include mold flash.

2.Dimension “3%3” does not include trim offset.

(UNIT:mm)

ITEM

DIMENSIONS

D

10.00+0.10

E

10.00+0.10

HD

12.00+0.20

HE

12.00+0.20

A

1.70 MAX.

A1

0.10+0.05

A2

1.40

b

0.32+0.05

[

0.145+0.055

0.50+0.15

0° to 8°

0.65

0.13

< |x o] |r

0.10
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